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PABOYAS TIPOTPAMMA

10 aCTPOHOMUH
(11 knaccer)

Oubrun UBanoBubl I'payeBoii,
YUHUTENs! HGU3UKH.

2021 - 2022 y4ebublii roa



Pabouyasa nporpavma o ACTPOHOMMMU - 11 kaace (6a30BbIH ypoBeHs)

HosichureanHag 3anmucka

IIporpamMma mo acTpoHOMMH cOCTaBIICHA HA OCHOBE (eIeparbHOTO KOMIOHEHTA ["ocynapcTBeHHOro cTaHaapTa CPeAHEro (MONHOTo) 061ero 0opa3oBaHus u
[TpumepHOl mporpamMMe! 10 ACTPOHOMUH.

H3y4enne acrponovun na 6230B0M ypoBHe cpeirero (110J1Horo) oduiero o6pazosanus HANPABJICHO HA AOCTILKEHUE CIICHYIOMMX Heeit:

- OObICHEHHE IPHYHH TeX ACTPOHOMUYECKUX ABJEHHUH, KOTOPbIE HAGIIONAIOTCS B OBCEAHEBHOM KH3HY (CMEHa IHS U HOYM, CMEHA BPEMEH I'0/ia, METEOPbI,
COJTHEIHBIC ¥ TyHHBIC 3aTMeHNMS, Jprokenue Jlynsl, Conana u 3Be3n o veby unp.);

- HIIOCTPals TOTO, Kak «pabOTAKT» W3BECTHBIE 3aKOHBI (PM3UKH BHE 3eMiM. 3HAKOMCTBO ¢ (PH3MUECKOH KApTHHOM MHpa, ¢ NPOCTPAHCTREHHO-
BpeMeHHbIMU MaciiTabamu Habmonaemoit Beenennoi,

- 3HAKOMCTBO ¢ OBICTPO pasBUBAIOLIEHCS «KOCMUYECKO» ChHEpol JesTebHOCTH YeIoBeuecTBa (HayKa, SKOHOMUKA, obopoHa);

- pasBuTHe 00MIEH KyIbTYpHI M Kpyro3opa yuaammxcs. Ipencrasnenue o mecte 3emnu 1 Yenoseka 8o BeeenHoit;

- YIOBIETBOPEHUE ECTECTBEHHOH IOHOMIECKOH JIF0003HATENBLHOCTH, BOCTIHTAHHE MHTEpeca K Hayke (He TONBKO B ACTPOHOMHH) M YBAKCHHS K HE;

Onucanune mecTa yueGHoro npeamMera B y4eGHOM mane

B pekomenpanmsax no u3ydeHHIO TeM, COCTABISIOIMX ColepikaHde Kypca actponomun B 10 wm 11 kmacce 6a30Boro yposua. Coxepikanue Kypca
peanusyercd B redeHue oHOro roja (B 11knacce) 3a 36 yacos u3 pacuéra | 4 B HemeIO.

[lnanupyempie pe3yIbTaThi H3YUeHHs YUeOHOTO IpeaMera

Ilnadupyembie pesyabTaThl H3y4eHUs Y4eOHOro npeaMera

B pesynprare nsyuenus acTpoHOMUH Ha 6a30BOM YPOBHE YYEHHUK JOHKEH

* [omyunTs NpeACTaBIeH:s O CTPYKTYpe M MaciiTabax BeeneHHON U MecTe YeoBeKa B Hell. Y3HATh O CPENICTBAX, KOTOPBIC MCIONB3YIOT ACTPOHOMEL, UTOGLI
3arfsHyTh B Camble YAANCHHBIC YTONKN BeeleHHON M He TOJBKO YBHAECTH HeGeCHBIE Tea B HEMOCTYNHBIX ¢ 3eMJIH JHANa3oHax JIHH BOJH 3NEKTPOMArHUTHONO
H3JIyHCHUA, HO M Y3HATH O HOBBIX KaHalax HOJyYeHUs nHPOpMaluy 0 HEOECHBIX TeJaxX ¢ MOMOUIBIO HEHTPHUHHBIX U TPABHTALHOHHO-BOJIHOBBIX TEIECKOIOB.

* Y3uare 0 HabmoAaeMOM CIIOKHOM ABHKEHUH IUianeT, JTynsl u CoJHIA, HX MHTEPIPETALMH. Kaxyio pons urpanu mabmonenust 3armennit Jlyast u Cosnua
B JKU3HH 00INecTBa U HCTOPHS MX HAyYHOTO 06BACHenHs. Kak Ha OCHOBE aCTPOHOMHYECKHX ABJEHM JTH0IH HAy4MJTUCH W3MEPATEH BPEMs B BECTH KalleHIaph.

* Y3HaTh, KaK Garofaps pa3sBUTHIO aCTPOHOMHHY JIFO/IH TIEPEIIN OT TIPEACTABICHIS TEOUCHTPHYICCKON CUCTEMBI MUPA K PEBONIOIMOHHBIM TIPeICTABICHAIM
reJMOneHTprYeckol cucteMbl Mupa. Kak Ha ocHoBe mociefHell GbUIH OTKPBITH 3aKOHDL, YIIPABISIOMINE JIBIKCHHEM TUIAHET, W IO3/HEE, 3aK0H BCEMUPHOI'O
TATOTEHHUI.

* Ha npumepe ucnosnb30Banus 3aKOHA BCEMHUPHOTO TATOTEHHUS MOTYUATE NPEICTABICHUS 0 KOCMAYECKHX CKOPOCTAX, Ha OCHOBE KOTOPBIX PacCUYMTHIBAIOTCH
TPACKTOPHH TOICTOB KOCMHYECKHX ANmapaToB K IMAaHeTaM. Y3HaTh, Kak NposBiseT ceBs BCEMHPHOE TArOTCHHE HA SBICHHAX B CHCTEME 3emas—Jlyna, u
BBOJIIOLMIO 3TOH CHCTEMBI B Oy Iyiem.

* Y3nate o cospeMenHOM mHpeicTaBieHu, o crpoennn CONHEHHON CHCTEMBI, O CTPOCHHM 3eMJM KaK [UIAHETH U pupoje napHukosoro sdbexra, o
CBOUCTBAX IMIIAHET 3¢MHOW TPYNIbBI U MIAHET-TUTAHTOB M 00 HCCICAOBAHUAX ACTEPOM/IOR. KOMET, METEOPHTOB M HOBOTO KIAcca HeBecHBIX Tel KapJIHKOBLEX
TUTaHET.

* HonyunTs npencrapnenue 0 MeTOAax acTPO(UIMUECKUN HCCIeN0BAHME # 3aK0OHAX (DHMKH, KOTOPbIE HCHOAB3YIOTCS IS U3YHEHHS (DHIMUECKH CBOUCTB
tebecHbIX Tell.



* Y3uaTbnpupoiy ColHIA ¥ ero akTHBHOCTH, KaK COJIHEYHAS AKTHBHOCTD BIMSCT HA KIUMAT U Guocdepy 3emin, KaK Ha OCHOBE 3aKOHOB (PUBUKU MOXKHO
paccuntars BiyTpenHee crpoenue Conmua M Kak HaGirofeHus 3a notokamu meiftpuno or CoNHIE IOMOrIH 3ariiHyTs B uentp ColHUA M y3HATL ©
TEPMOSIEPHOM UCTOYHUKE FHEPTHH.

* Y3HATH, Kak ONpPe/IeNIOT OCHOBHBIE XapaKTEPHCTHKA 3BE3/1 M UX B3aHMOCBI3b MEIKILy COOOMH, O BHYTPEHHEM CTPOSHHY 3BE3/( M HCTOUHUKAX HX IHEPIUM; O
HEOOBIYHOCTH CBOMCTB 3BE3/1 GEIIBIX KAPIUKOB, HEHTPOHHBIX 3831 U HEPHBIX JABIP. Y3HATE, KAK POMIAIOTCH, KUBYT H YMUPAIOT 3BE3151.

* Y3HATH, Kak 110 HaGIOCHISIM Ty TbCUPYIOMNX 38831 teden OIPENEIATH PACCTOSHUA 10 APYIUX I'AIAKTUK, KaK aCTPOHOMBI 110 HAOIIONSHUSIM ABOMHLIX U
KpaTHBIX 3BE3JONPEACTAOT UX MAcChl.

* Hony“iure npecTaBaeHNs O B3PBIBAX HOBBIX ¥ CBEPXHOBBIX 3B&31T H Y3HATh KaK B 3B€3/1aX 00Pa3yIOTCH TAKEIbIE XUMHUECKUE STEMEHTBI.

* Y3uars, kak ycrpoewa Hawa [amaxtuka - Mnewnsii IlyTs, kax pacnpefiesieHbl B HeW pacCesHHbIE H IHAPOBBIC 3BE3JHBIE CKOIUICHHS M OBIaKa
MEK3BE3/IHOIO rasa u 1mpui. Kak ¢ moMopio wabmogenuii B HHGPAKPACHBIX JIy4axX YIAIoCh NPOHHKHYTH 4epe3 TOMILY MEK3BE3IHOI0 ra3a i MbUIH B LEHTP
lanaktuky, yBumerts [BIKCHAE 3863 B HEM BOKDYT CBEPXMACCHBHOH YePHOI JBIPHL

* Honyunth npencraBieHue o0 pasMUYHBIX THIAX TATAKTHK, y3HaTh O TPOABICHUAX aKTHBHOCTH TallakKTHK W KBAa3apoB. paclpelelNeHHH TATakTHK B
TPOCTPAaHCTBE i (OPMUPOBAHHM CKOTUIEHUH H SYCUCTOH CTPYKTYDHI HX PACIpeelIeH s,

* Y3HaTh 0 CTPOEHUHU H FBONIONMY YHUKAIBHOIO 06beKTa BoeleHHOM B 1eoMm. [IpocenuTs 3a pa3sBUTHEM NPEACTABICHUN O KOHEYHOCTH U OECKOHEYHOCTH
Beenennoit, o dynnamentansabix HapazoKcax, CBI3aHHBIX ¢ HUMMU.

* llonaTs, xak 13 HabIMOIAEMOTO KPaCHOTO CMEINEHNS B CTIEKTPax AANEKHX TaNakTUK MPHUILTH K BEIBOAY O HE CTALMOHAPHOCTH, PACIIMPEHNA BeeneHHOM, 1,
4T0 B IPOLUIOM OHa ObL1a HE TONBKO IUIOTHOM, HO H TOPSYed U, YTO HaBIIONAEMOE PEIUKTOBOE U3JIYYCHHE ITIOATBEPIKIAACT 3TOT BaKHBIA BBIBOJ COBpEMEHHOI
KOCMOJIOTH Y,

* Y3HaTh, KK OTKPBUIM YCKODEHHOE paciupenue BCeleHHOM M ero CBI3HIO ¢ TeMHOI SHePIrHed M BCEMUPHOH CHIIOH OTTAjKUBAHMSA, IIPOTHBOCTOSIIEH
BCEMHMPHOU CHJiE TATOTEHHS.

* Y3Hath 06 OTKPBITUH K30ILIAHET - ITAHET OKOJIO PYIUX 3BE31 U COBPEMEHHOM COCTOAHMYU MPOOIIEMBI TOUCKA BHE3EMHBIX LIUBUIIM3AINI U CBAZH ¢ HUMHU.

* Hayunrnes mpoBouuth mpocrefiume acTpoHOMUYECKHe HaGIIONEHHUs, OPUCHTHPOBATLCH CPEJIM SPKUX 3BE3J M CO3BE3JMH, W3MEPATH BHICOTHI 3B&3J M
Connna, onpeznenars acTpOHOMHYECKHMM METONAMH BpEMS, MIMPOTY M JOIIrOTYy MeCTa HabMoJeHUH, m3mepsTs muamerp CoNHUA M M3MEPATH CONHEUHYIO
AKTHBHOCTH U €¢ 3aBUCHMOCTB OT BPEMEHH.

Pabowas mporpamMva cocTapieHa Ha OCHOBE aBTOPCKOlM TPOTPAaMMBI M3 METOJMYECKOro mocobust mox penakuuedt B.M. Yapyruna Acrtposommus.
Metommueckoe nocobue 1011 xnacest. Bazoswiii ypoBeHs : yueb nocobue i1 yuurenei obuieobpazosar. opranusanuii. — M. : [pocsemenne, 2017. — 32 ¢.
(Cepor 1-11). — ISBN 978-5-09-053966-1T . u [IpOTpaMM 110 aCTPOHOMMHU JUlsi cpeanero obmero obpazoranus (IIporpammer s obieobpaszoBarebHbIX
Yapexnenui. Gusuka. Actporomus. 7-11 k. / coer. B.A. Koposun, B.A. Opnos. - M.: Jlpoda, 2011. - 334 ¢.) u 6yaer peanusoBasa Ha OCHOBe yuebHuKa:

Actporomus 10 — 11 k. B.M. Yapyrus (Chepsr 10-11)

Temaruueckoe nuranuposanne yuebnoro npeamera 11 kaace (Asrop nporpammset B. M. Yapyrun) (35 yacos)
Haunenosaune remsl (paznena) Kosmuectro vacos Ha temy (pazjen)
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HebBecnas mexanuxa

Oenne Commeunol cueTeMpl
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5 | Actpodusuxa u 38E3Has ACTPOHOMUS

lad |

7 Tancra
Crpoenue u ssomonust Beenennoit (2 u) 2 —
6 CoBpemenHble Ipo6IeMBI ACTPOHOMHUH (3 4) = 7
8 Pesepproe Bpems :

Msmenenus B paGoueii nporpamme (11 kaace):
PeanbHEIX yueGHBIX Hesienb 34, O3TOMY H YHCIIO YPOKOB Ha U3y¥eHHE Kypca AcTpoHoMHuH |1 knace ymenbiuaeTcst Ha 1 vac, T.e. Gyzer 34 ypoxka. Jlyuine
CORpamICHNE HacoB B3ATh B TeMax «Crpoenne COMHEYHOM CHCTEMBI», COKPATHE 9Ty TEMY Ha Yac, OMyIAM 6 9acos.

COAEPKAHUE KYPCA 11 xaacc (34 4, 1 4 B Hege10) (¢ 060CHOBAHHBIM H3MEHEHHEM KOAHIECTBA 9ACOB)

Beenenue B acrponommo (1 )

Crpoenne m macmrabor BeetenHoil, u cospeMenHbIe Haburonenus. Kakue Tema samonmsior Beenenmyro. KakoBsl mx XapakTepHble pa3Mepnl U
paccroannst Mexay Humu. Kakme (usuveckue ycioBus BCTpeuyaroTcs B HUX. Bcenennas pacmupsieTcsa. ['ie m xak paboTaloT camble KPYHHbBIE ONTHUECKHE
Teneckonbl. Kak acrponomer uceneayior ramma-usiyderne Beenennod. Uto yBUAENM IpaBUTALMOHHO-BOIHOBEIE M HEHTPUHHBIE TEJIECKOTIB.

Actpomerpus (3 g)

3B€3/1H0€ He6O M BUANMOE ABHIKEHHE HEGECHBIX CBETH

Kakue 3B&3151 BXOAAT B co3Besims Opunona u Jlebens. Connue asmxercs nmo sxmantuke. [Dianers: cosepiialoT nerneobpastoe upuwxkenue. HeGecuple
KoopauHarel "1o Takoe HeGecHbI# dkBaTOp U HEGECHBI Mepuuan. Kak crposT sKBaTopualibiyio cucreMy HebGecHbIX koopauHar. Kax CTPOST MOPU3OHTANBHYIO
CHCTEMY HEOECHBIX KOOD/IHHAT.

Bunnmoe psuxenne ninaner u Connna

[TemneoSpasznoe nrKenye 1UaHeT, HOMITHOE 1 IPAMOE JBUIKEHHE IUIaHET. DIIUNTHKA, 30AMaKaIbHble co3sesus. HepapaoMepHoe aprkenve CoHIA 110
SKAUTITHEE,

Asuxenue Jlynbi u 3armenus

®asbi lyHEl B cCHHOMYECK U MeCAIl, YCTOBHS HAaCTYMICHAA CONHEYHOTO M JIYHHOTO 3aTMeHuH. [louemy npoucxonsat conHeunsie satmenus. Capoc u
MPeACKA3AHUA 3aTMEeHU M

Bpems u xanennaps

3BC3ZIHOE U COTHEUHOE BPEMSi, 3BC3/IHBIH M TPOIHYECKHH o/l YCTPONCTBO TYHHOTO M COMHETHOTO KasieHaaps, npobiaeMsl BX corsiacoparus HOnuanckuii u
TPUTOPHAHCKA T KaleHaapu.

Hebecuan mexanuxa (5 1)

Penmuonenrpuyueckan cucrema MuDpAa

Hpeacrapnenus o crpoenuy ColHEUHON CHCTEMBI B AHTHYHbIE BPEMEHA U B CPEIHEBEKOBLE. [ €/IHOLEHTPUYSCKAS CHCTEMA MIDA. JHOKA3ATENBCTRO
BpameHusd 3evan Bokpyr Connua. [lapannaxc 38e31 1 ONpEACACHUEC PACCTOSHUS A0 HUX. Tapcek.

3axons Kerurepa



Orcpertue M. KeriepoM 3aKOHOB JBUKEHUS [IAHET. Orxperrue 3akona Beemuproro tarotenus u 0606weéHuble 3akous Kennepa. Onpenenenue Mace
HeGECHBIX Tet,

Kocammueckne cxopoctn

Pacuersineppoit u Bropoi KocMHUeCKOM CKOPOCTH U X usmaeckuit empicn. Monér FO.A. Tarapusa Bokpyr 3emiu 1o Kpyrosoit opGure.

Memxuniianernbie nepesiérs

[ousirrie onTHMANBHOM TPaeKTOPHHU MONETA K TUIAHETE. Bpems noneta x nmaHeTe ¥ AaTh CTapTOB.

JIyHna u ¢ Bimsinue Ha 3emino

Jlynnbtit pensedp u ero npuposa. [pumisroe B3auMoaeicTBHE Mexay Jlynoi u Semnei. Y nanenue JIynbt oT 3eMiu 1 3aMeieHne BPAIICHAS 3eMITH.
Hpeneccust 3emuoit ocu u [IpeBapEeHHe PaBHOACHCTBIM.

Crpoeniue conmeanoii cucremsi ( 6 )

Cospemennsie npeacrasienns o Co/HewHOM cucTeMe.

Cocras ConHeunoit cuctemsl. [L1aHeTH 3eMHOM IPYIITBI X MIAHETHI-THTAHTEL, HX NpuHIMNHanbHble pasanyuns. Obiaxo xkomer Oopra u [Tosc Koiinepa.
Pasmepr1 Ten comreuHoi crcTeMbL.

Haanera 3emus

®opma ¥ pasmeps! 3emin. Buyrpennee crpoerue 3emum. Poib apHUKOBOTO > dexTa B GopMupoBanuy Kimmara 3eMIiTd.

[lnaners: 3emMmuoit rpymisl :

Hceneposanmst Mepkypust, Benepst u Mapcea, ux cxoskects ¢ 3emineit. Kax HApHUKOBBIA HP(QeKT rpeeT OBEePXHOCTE 3eMIIH U [IeperpeBaeT atMochepy
Beneper. Ecrb mu xuszsb na Mapce. DBomonust opGut ciyTHuK0B Mapca ®oboca u [leiimoca.

IlnaneTbl-ruranTsI

Dusuueckue cpoiictra IOnuTepa, Carypna. Ypana u Henryna. Bynkanuueckas nesteqpHOCTh Ha ciyrauke Omutepa Ho. Ilpupona xonen Boxkpyr miaHeT-
FUTaHTOB.

Il1aneThI-kapauKy 0 UX CBOHCTBA.

Mauibie Tena Cosineunoii cucrempl

lHpupona u memkenue acrepousio. Crenuduka ABuKenus rpynn actepouioB Tpossues u ['pexos. Ipupona u memwkenue xkomert. Tlosc Koitnepa 1 O6aaxo
Komet Oopra. [paposa MeTeopos u MeTeopUTOB.

MeTeopbi U MeTEOPHTEI

Hpupona nanarommx 38€311, METEOPHBIC TOTOKU U HX pamanThbl. CBS3b MEHLy METEOPHEIMHU OTOKAMH U KoMeTaMHu. [Tpuposia KAMEHHBIX H 3Ke1e3HbIX
MeTeoputos. [lpupoia METeOPHTHBIX KpaTepoB.

Ipaxruyeckas acrpodusnka n dpusuxa Connna (7 4)

Meroapt acTpoduindeckux neereroBanmii

YCTpoHCTBO M XapaKTePUCTHKY TEIECKOTIOB pedpakTopos # peduekTopoB. YCTPOMCTRO PaIHOTENSCKOIOB, pajuounrephepoMerpol.

Couanue

Ocroeubie xapakrepucturn Conuua. Onpeaesienue Maccsi, TeMneparypel u xumudeckoro cocrasa Connua. Ctpoenne cosnednod armocdepst. Conneunas
AKTUBHOCTD ¥ €€ BiusiHue Ha 3eMio 1 Guocdepy.

Buyrpennee crpoenne Cosnna



Teopernueckuii pacuér Temneparypsi B nenrpe Connna. SLaepubiii HcTodHuK SHEPIHH M TEPMOALEPHBIC PEaKUMU CHHTESA TeJIUs U3 BOLOPOAA, EPEHOC
PHepruu u3 uektpa Cosia HapysKy, KOHBEKTHBHAS 30Ha. HeHTpUHHEIN TelecKon U HabIFOAeHUs TOTOKA uedrpuno ot Conria,
3Be31b1
OcHOBHbIE XapPaKTEPHCTHKH 3BE3]]
Ompe/ienenre OCHOBHBIX XaPAKTEPUCTHK 3BE3T: MACCHL, CBETHMOCTH, TEMIIEPATYPhl K XUMUYECKOT0 cocTapa. CrneKTpanpHas Kinaccu(uKanud 3BE31 U e¢
husueckue ocnosl. uarpamma «CHEKTPAIBHBIA KIIACCY - CBETUMOCTD 3BE3/1, CBA3b MEXKY MACCON M CBETHMOCTBIO 3BE3/1.
BuyTpennee crpoenue 38¢31
Crpoerue 3Be3/1bl IMABHOM H0CE0BaTeMbHOCTH. CTpOeHHE 388311 KPACHBIX I'MI'aHTOB U CBEPXIUI'AHTOB.
benbie Kapuin, HeHTPOHHDBIE 383 b1, MyILCAPHI H YEPHBIE JABIPBI
CrpoeHne 3p¢3/1 GeNBIX KAPITHKOB U TIPeeN Ha X Maccy — npenen Yauapacexapa. [lynbcaper u HeliTporusie 38e3751. [Ipupoza YEPHBIX JIBIP U UX HapameTphl.
JBoiinble, KpaTHbIE H HEpeMEeHHbIE 3BE3 b
Habmozlenus nBORHBIX M KPATHBIX 3B€3/. 3aTMEHHO-IIEPEMEHHBIE 3BE3BL. Onpenenenue macc jpoiEbIX 3B&34. Ilymecupyiomue mepeMeHHbie 3BE3/IbI,
KpuBble M3MEHeHms Orecka nedenn. 3aBHCHMOCTh MEXIY CBETMMOCTBIO M MEPHOIOM mynecanui y nedenn. Lledewmpr — Masku Bo Beenennoif, mo kxotopeiM
OHNpPEASAIOT PACCTOSAHUA O JATCKUX CKOTUICHUN M FalakTHK.
Hospie u cBepxHoBbI€ 3B831b1
XapaKTepUCTUKN BCIBIMEK HOBBIX 3B&3j. CBA3b HOBBIX 3BE3J C TECHBIMH IBOMHBIMHU CHCTEMaMH, COJepXKaiumu 3Be3y Oenwlii kapiuk. Ileperexanue
BemecTpa M ANEPHBIH B3PHIB Ha MOBEPXHOCTH Oemoro kapinuka. Kak B3pHIBAIOTCS CBEPXHOBBIE 3BE3JEL XapakTepUCTHKH BCTBINEK CBEPXHOBBIX 3BE3I.
I'paBuranmonneii xonnanc Gemoro xapiuka ¢ maccoi Hannpacekapa B coctape TeCHOM IBOHHON 3BE3NBI — BCIBINIKA CBEPXHOBOM NEPBOro THMA. BipbiB
MacCHUBHOH 3BE3/1bI B KOHLE CBOEH YBOIIIOLMH — B3PBIB CBEPXHOBOM BTOpOro trma. Habofenne 0cTaTkos B3PBIBOB CBEPXHOBBIX 3BE3 L.
IBOIIIONAS 3BE3I: POKICHHUE, AKUIHb H CMEPTh 3BE37
Pacyer 1poo/DKuTeNnbHOCTH KU3HM 3BE3/ PasHOM MACChl HA IVIABHON MOC/IENOBATENBHOCTH. Ilepexon B KpacHBIe I'MIauThl M CBEPXIHIAHTH [OCIIE
ncyepnanus Bogopona. CriokolHas 3BONIONHS MaIO MAaCCHBHBIX 3BE3]T, H [PABHTALMOHHBINA KOJIIANC B3PBIB ¢ 0OpasoBaHueM HEHTPOHHON 3Be3/IBI WM YEPHOU
ABIPBI MACCHBHOM 3Be3/161. ONpenieNieHre BO3PAcTa 3BE3/IHBIX CKOMICHUH U OT/IebHBIX 38837 1 pOBEPKa TEOPHH IBOTIONKH 3BE3]L.
Mueunbiii Iyrs
I'az » nbes B Manaxrake
Kak ofpasyrotcs oTpakareabHble TYMaHHOCTH. Houemy ceerstes muddysnsie TymannocTn Kak KOHUGHTPUPYIOTCA TA30BHIE H THUICBBIC TYMaHHOCTH B
lanaxruxe.
Paccesnnpie n aposbie 3B&31HbIe CKOMICHA
Habmonaemsie croiicrBa paccesubix 3B&3gHBIX ckoluteHuil. HaGmonaemsie cBoHCTBA WApOBLIX 3BE3IHBIX CKomIeHuH. Pacipenenenne m xapakrep
ABYOKCHMA ckoneHnd B D'amaxtuke. Pacripesnenenue 3837, CKOTUICHWH, Ta3a W NBUMM B | anakTuke. CrepxmaccupHas uépHas Apipa B HEHTpe | amaktuku u
Kocmuaeckue nyun. MupakpacHeie HabMIONEHNS IBUKCHUS 3BE3/ B UeHTpe [ anaktuku u OOHapyKeHHe B UeHTpe ['anakTuku CBepXMacCHBHOM YepHOH JIBIPHL.
Pacuer napaverpos ceepxMaccuBHOI 4epHO AbIpbl. HabmoAeHNs KOCMUYECKHX STy e # HX CBA3b CO B3PBIBAMY CBEPXHOBBIX 3BE311.
DNagaxkrakn
Kax wiaccnpuumposans rajaktuxy no Gpopme u kamepToHHas avarpamma Xab6ia. CBOHCTBA CIUPATBHBIX, HYUIMITHYECKAX U HEIPABHIILHBIX MAIAKTHK.
KpacHoe cmetnenne B cnektpax rasaxtuk u OMPEACNEeHNe PAaCCTOSHUA 10 HUX.



3axon Xa6bua
Bpartnenne ranaxtuk n témMuas Matepus B Hux.
AKTHBHbIE TAJIAKTHKH M KBa3aphl
[ Iprposia akTHBHOCTH TaNakTHK, paHoranakTHKA 1 B3aUMOJICUCTBYIOIIME TanakTUku. HeoObrunkie croiicTRa KBA3apOB, UX CBSA3b C SAPaMU FajakTHK |
4KTHBHOCTBIO Y¢PHBIX [IBIP B HUX.
Cromrenus ranakruk
Habmopaempie  cBoiicTBa  cKOMGHUH rajakTuk, PCHIICHOBCKOE  M3JIyHCHHE, TEMIIEpaTypa U Macca MeKIalakKTHYECKOro rasa, HEODXOUMOCTD
CYIIECTBOBaHHA TEMHON MATePUH B CKOIIEHHAX ralakTUK. OUEHKA MACChl TOMHON MaTepuy B CKOILUICHHUSX. SIYEUCTas CTPYKTYpa paclpeieieHus TalakTiky
CKOTIICHHMH ranlakTHK.
Crpoenne u ssomonns Beenennoi (2 9)
Koneanocrs u 6eckoneunocrs Beenennoii — MAPAAOKChI KAACCHYECKOH KOCMOJIOM MU,
3aKOH BCEMHPHOIO TATOTEHMS U IPEACTABIEHHA 0 KOHEUHOCTH U beckoneunoctn Beenennodt. ®oTtoMerpuieckuit [apajioKC ¥ [POTHBOPEYUS MEN LY
KIaCCHYCCKUMH peACTABICHISAMHE O CTPOSHHH Bcenennoit u HaOmoaenuamu. HeobxonmumocTs TIPUBJICUECHHS OOIIEH TEOPHH OTHOCHUTENTBHOCTH TS IIOCTPOCHUS
Mozeny Beenennoit. Cssh MeXTy reOMETPHUYECKHX CBOHCTR NpoCTpaHCcTBa BeeneHHOM ¢ pacnpeneleHneM u ABHKCHACM MaTepuH B HEH.
Pacmnpsromasicss Beestennan
CBsI3b CpefHel INOTHOCTH MaTepHyd C 3aKOHOM PACLIMDEHUS U TCOMETPUIECKUMHU CBokcTBamMu Bcenennoil. EpkimaoBa u meeskmmnosa reoMeTpus
Beenenno#t. Oupepencane pamiyca u BospacTa Beenennoit. Monens «ropsiueit BeeneHHOM» U pelnukToBOe m3nydenns O0pazoBaHUe XUMHUECKHX SJIEMEHTOB BO
Beenennoii. Oumue remms Bo BeeneHuoH 1 HEOOXOMMOCTE 06pa3oBaHKs €ro Ha PAHHHX HTANAX YBOMONUH BCeleH o, HeobxommmocTs He TONBKO BRICOKOI
IIOTHOCTH BEWIECTBA, HO U €TI0 BBICOKOH TEMIEPATYPhI HA PAHHUX STAMAX sBosouuy Beenennoil. Pennkrosoe uanyuenne — HBJIYHEHHE, KOTOPOE OCTAIOCH BO
Beenennoii ot ropsigero u CBEPXILIOTHOrO COCTOAHMA MATEPHUH HA PAHHHUX dTallax xu3uu Beenennoit. HabmonaeMmbie cBolicTsa PEIIMKTOBOIO U3iyyeHus. [Touemy
HEOOX0IMMO NpHUBNEUEHHE OBIIei TCOPHH OTHOCUTETTBHOCTH I NOCTPOSHU MOAENH BceneHnoi.
Cospemennnie npobiemsr acTpoHomuu (3 1)
Yexopennoe paciumpenue Beestennoii u rémuast JHeprus
Habmoneuns ceepxuosbix 3831 | Tvma B NANeKMX ranakTukax OTKPBLITHE YCKOPEHHOrO paciuupenus Beenennoil. OTkpbiThe cuibi BCEMHPHOTO
OTTaltkuBanus. Teémuas sneprus ypesmunsaer Macey Beenernuoii o Mepe ee pacuupenus. [Tpuposa cuist BeemupHoro otrankusasus.
Obuapysenne maaner Bosjie APyrux 3sé3. j
HaOmoaenus 3a n1Brkennem 38831 u ONPEACACHUA MACC HEBUAMMBIX CITYTHUKOB 3BE3J1, BOSMYIIAMOIINX UX NPAMOTHHEHHOE IBIKCHHE. MeToms!
obuapykenns sk3omaner. OueHka YCJIOBUH HA NMOBEPXHOCTSX 3K3011aneT. ITOUCK IK30MIaHeT ¢ KOM(OPTHBIMH YCIOBHSIMH /15 JKU3HH HA :&,x.
Hownckn seusun 1 pasyma so Beenennoi
PazsuTre tipesicTaBieHnii 0 BOSHUKHOBEHHH 1 CYLICCTBOBAHHMH X13HH BO Beenennoil. CospeMeHHBIE OlEHKH KOTUYECTRA BBICOKOPA3BUTHIX MBUIM3ALINI B
Fanaxtuxe. Torsrrky OOHapYXEHUS U TIOCHUTKH CUTHATOB BHE3EMHBIM [IHBHITIALLHSIM.

[Toypounoe niianuposanne Kypea acrtponomuu 11 kaacca (1 uac B Hee10) .@

,  aaga 1. Beenenne (1 u)
| 1/1 Bsesenue B acrponomuo




[ ACTPOHOMHS — HayKa 0 kocMoce. [ousTHe BCeleHHOM. Crpykrypsl u Macirabsi Beenennoit. anékue riyounst Beeaennoi

Actpomertpus (5 4)

211 \ ,
3sessnoe uebo. Uto Takoe cossesmue. OCHOBHbIE co3Be3ust CeBepHOTo nosyapus v |
312 HeGecnnie koopaunaTsi m
HeGecubiit okmatop ® meGecHmIi MCpHIMAH, TOPH3OHTA/IbHBIC, OJKBATODHAJBHBIC KOODAMHATHI, KYJILMHHALMH CBETHI. | /
1 l'opusonraneras cucrema xoopauHar. DKBATOPHATBHAS CHCTEMA KOOPIMHAT
Bupumoe psukenune niaaner u Coanna
OKIIMNTHKE, TOYKA BECEHHETO PABHOICHCTRH, HEpaBHOMeEpHOE aBuaxeHUe CONHIA [0 SKITHIITHKE =
514 Neuxenne Jlyns: u 3aT™Menns 2 P
Cunonuuecknit Mecsu, y3ibl TyHHOI OpOUTEL, [TOYEMY NPOMCXOAT 3aTMenust, Capoc U IPeACKa3aHUs 3aTMEHHI _
Bpems u xanengapn /
| Comnneunoe u 383/1HO0€ BpeMsi, TYHHBIH U COHEYHbII KaJieH1aph, FONUAHCKUHA M IPUTOPUAHCKUI KaJleHaaph
Hebecnas mexanuka (3 ) ]
7/1 Cucrema mupa
l'eonentpuueckas u reamonentpudeckas cucrema MHpa; OObACHEHHE MeTNICOOPA3HOro NBIKECHUS IUIAHET,  JOKA3ATENbCTBA | -
ABHKEHM 3eMitd BOKpyr CONHIA; roJuuHblil NapauiaKe 3883
8/2 3axonsr Kemiepa xpmkenus mianer
o  OGo6mennpie 3akonsr Kennepa u onpesie/icHue Mace HeOeCHBIX Tel
9/3 Kocvuueckne ckopoern u mexnaaneTHbie NepeaeTnl ¢ %
[lepsas u Bropas Kocmuueckue CKOpOCTH; onTUMAaNbHAs NoNysHnTHYecKas opbuta KA x muanetam, BpeMs monéra K miaHeTe '
,,,,,,, - Crpoenne Conneanoit cucremp (6 q)
10/1 Corpemennblie npeacTasienus o cTpoeHuu u cocraBe ConHeunoii cucremsl. [lnanera 3emas N .
OO0 otnumsIx raHeT 3eMHOM rPyIIbL U [IJTAHCT-THTaHTOB; O IIAHETaX-Kap/MKax; Majbix Tenax; o nosice Koiinepa u ofiake xomer é 7
Oopra. Popma 3emiu, BHyTpeHHEE cTpoenue, arMocdepa M BIMSHUE HApHUKOBOro ddQexTa Ha KIUMaT 3eMIlH
11/2 Jlyna u eé Bausnue na 3emino JP
Dopmuposanme MoBepxHOCTH JIVHEI; pHpoJia NPHITHBOB ¥ OTIMBOB Ha 3eMJIe M MX BIUSHHE Ha JBIKeHUe 3emn u JIyHbl, 4 4
JABH)XEHUC TOYKH BECEHHETO PABHOICHCTBUS
12/3 Ilaanerst semuoil rpynns
Dusuueckue cBoiicTra Mepkypus, Mapca u Benepsr; neciieioBanus niaseT 3eMHOM TPYTIIBI KOCMUYECKHUMH ariiapaTtamy P
13/4 aanersi-ruranTer. 7
Duznyeckue cROUCTRA IOnutepa, Catypua, Ypana u HenTyna: Byskannueckas AesTeabHOCTD Ha cytruke IOnutepa Mo; npupoaa
n KOJCU BOKPYT IUTAHET-I'MTaHTOB! -
14/5 Maanersi-kapanku. Massre teaa Conmednon cueremi JIP i

HMnanersi-kaprmxn. Gusnyeckas TpHUpO/a acTeporaos 1 koMeT; nosic Kolinepa n obnako komet Oopra: mpupoaa METEOpoB 1

| MECTEOpuTOB




Ocmwmeﬁgmmmmmu—m APpCACTABJACHNUH ¢ DPOHCXOKICHUH Conneanoi CHCTEeMBI
Qowwu@?mwimgm NPCLACTABICHUA O NPOUCXOXKJICHUA Conueynoi CUCTEMBI

Actpodusuka u 3Bé3aHas acTporomus (7 )

MeToam! acTpoQu3MIECKHX HCCHe0BAHME

[purnmun medicTBus M yCTPOHCTBO TEIECKOMOR, pedpakTOPOB U pedIeKTOPOB; PaTHOTEICCKOIBI 1 paguouHTephepOMETPEI

Coanne
Onpenenenye 0CHOBHBIX XapakTepucTHk CoJHIa; CTPOSHHE COTHEUHOM aTMOCHEPET; 3aKOHEL H3Iy9IeHHs aDCOTIOTHO TBEPIOTO
Te1a ¥ Temiiepatypa GOTOChEPHI ¥ MsITeH; MPOSBIEHHE COMHEYHON AKTUBHOCTH U €8 BIMSHUE HA KIUMAT U buochepy 3emin

Buyrpennee crpoenne n ucrounux snepruy Connna
Pacuér remnepatypsl BayTpu Connua; TEPMOSANEPHBIN HCTOUHUK 3Heprun CoNHIA U nepeHoc 3Hepruy BHyTpu ComHia;
HalbJIIOICHU S CONHEYHBIX HEWTPHHO

cnm::wm:u:w XapaKrepucTUKH uuwmwwh

Odﬁwhmﬂ:mﬁﬁm OCHOBHBIX XapaxTCpUCTHK 3BE3L; CHCKTpalibHasg %g.mm«ooﬁ@&%mﬂ&m wwwwbw AuarpamMMa  «(CHEeKTP—CBETHMOCTLY U
Pacipenenenue 3BE3/ HA HEH; CBI3h MacChl CO CBETUMOCTHIO ww@wh TJIaBHOH HOCICHOBATEC/IbHOCTH, wwww\mmvr KpacHbIC TUIaHThI,
CBEPDXTUTAHTHI U bemple KapJIuKu

benbie kapaukn, HeHTpoHHbIE 3B837b1, 4épHbIe ABIPbL. [IBoiiHbIC, KpaTHBIE M MepPeMeHHbIE 3BE3AbI

Ocobennoctu crpoeHns GeNbix KApiuKOB U Npeen Hannpacekapa Ha MX Maccy; nyJabCapsl M HEHTPOHHBIE 3BE3/IbL; TIOHITHE
HYEPHOM JIBIPBI; HAGIIOAEHHS ABOMHBIX 3BE3/1 H ONPENEICHAE UX MACC: IyJBbCUPYIOUIHE TEPEMEHHBIE 3BE3ABL; He(En bl ¥ CBS3b
TIEPHO/IA Ty IBCALMH CO CBETUMOCTHIO Y HUX

Hoprie n CBEPXHOBBIC 3BE3ABI .
mw,ﬁwE.Ohmmg.Em IIPOABIICHUS B3PBIBOB HOBLIX U CBCPXHOBBIX wwwm\mﬁ CBOMCTBA OCTATKORB B3PbiBOB CBEPXHOBBIX 3BE3]]

IBoIOUU 38831

KusHb 38E371 pa3znuaHOM MAcCh U €& OTPAKEHHE HA INATPAMME (CIEKTP—CBETUMOCTBY; IPaBUTAIMOHHEIH KOJIIAIIC U B3PhIB Georo
Kapiika B IBOHHON CHCTEME W3-3a EPETeKaHUs Ha Hero BEIeCTRA 3BE3/IbI-KOMITAHbOHA; rPaBUTALMOHHBIN KOJUTATIC Apa
MACCHBHOM 3Be3/Ibl B KOHLE €€ 3xM3Hu. OUEHKA BO3PACTA 3BE3HBIX CKOIUIEHUH

2472

: Mﬂe&& ﬂnum%m\m Kaliyg 1ajJaKrur

Maneunsiit myTs (3 4)

Iaz u peue B Danakruke
Habmonaempre XApAKTEPUCTHKHA OTPaXKaTebHbIX 4 JU(Y3HBIX TYMAHHOCTER; pachpe/eieHue ux BOAN3H ITOCKOCTH Tamaxruxn;
CnuvpaiibHas cTpykrypa [anaxruxy

Paccesinnbie n maposbie 38831HbIE cCKOMIEHNS

s.,.,,.mmwmw.b?ubmmgv—ﬁ CBOMCTBA CKOILIEHHHI U UX paclpeneiicHue B IanaxTuke

Ceepxmaccusuas uépHas apipa B nentTpe Mueunoro Hyru
Habumionenue 3a apixennem 38é3a 8 entpe [ataktuk MH(PAKPACHBIA TEJIECKOI: OLIEHKA MACChl U PA3MEPOB YSPHOI ABIPBI 11O

| ABYOKEHHIO OTHEILHBIX 3BE31

Nanaxruru (3 1)




I. B.M. Yapyrun. Acrponomus. Metoandeckoe nocoGue 1011

T

, Tune: rajiakTug ¥ Ux O@Omcwm,wmw KpacHOE cMeuieHue u OIPCHC/CHHUE DACCTOIHUA J10 FajaKTvK, 3aK0H VAmm@‘_.wwﬁ BPAICHAC IMaaKTiK
1 Coaepxanue TEMHOH MATEPHUHN B HUX

AxTHBHBIC TAJAKTHKH ¥ KBa3aphbl
mﬁﬂﬁo,mm AKTUBHOCTH 3/IaKTHK, Ipuposa KBasapos

Cronsienusn ranakruk
[pupona cxomnenuit u pos TéMHOMN MATCPHH B HUX; MCIKTANIAKTHICCKUM Ta3 M PEHTIEHOBCKOE M3IIyYeHHE OT HETO, SUeHCTas
CTpyKTypa pacnpesencHuns I anaktuxk u ckornenuit o Beenennoi

Crpoenne u ssomonus Beesennoii (2a)

wﬁoﬂm.ﬁmm@ﬂd‘m' U GECKOHEYHOCTD Beeaennoii
Cas3p 3aKOH4 BCEMUPHOTO TATOTCHHUS C NPEICTaBICHUSMHE O KOHEYHOCTH 1 GECKOHEUHOCTH Wowhmmmomw @Oﬂogaﬂmuﬁﬁooﬂﬂw

| Mapanokc; HeoOX0AMMOCTE OOIIEi TEOPHH OTHOCHTENBHOCTH LS NOCTpOeHUA MoJienn Beenennoi

Monens «ropsiueii Beenennoii»
Cas3b cpenHeil MIOTHOCTH MAatCpiH C 3aKOHOM pacIMpeHHs U reomMeTpueit BeenenHoii; pammyc u Bospact Beenenmoit

Corpemennsie npo6aemsl acTponoMun 3 )

Yexopennoe pacmupenne Beenennoit n Témuan IHeprus
Bkuian 1émHo# Matepun B Macey BeeneHHOi; HabIIONCHHAE CBEPXHOBBIX 3BC3]] B JAICKAX FAAKTHKAX U OTKPBITHE YCKOPEHHOTO
pacumpenus Beenennoi; Npupoist CHilbl BCEMHPHOTO OTTANKABAHMS

O@mﬁmu%vunwmmmnm HJEAHET BO3JIC APpYIHX wmwmw.wk
m@w&‘mﬁguuwﬁ CITYTHUKH ¥ wwmw‘mw METOAb! O@mmﬁu%vﬂmmﬁm SK30IUIAHET, 3K30ILIaHETRI C YCIIOBUAMYA Onar ONPHATHBIMH JIJIS JKHU3HU

Honck sxnznm u pasyma Bo Beenennoii
Passurtue nipencrasienuii o cymecrBopanmy xKu3HY BO Beenennoit; ¢popmyna [peiika u qucso musanmsanmii B [aiakTuke; 1oHcK
CHI'HAJIOB OT BHE3EeMHBIX LUBUJIM3ANMI U 1101244 CUI'HAJIOB UM

| Peseps (1 )

M\&Q\w:c:?m&a..okﬁ&meunca oGecnieyenue AVEH YUHTREH

— M. : Tlpoceemenne, 2017. — 32 ¢.

2. Ilporpammer as 06meobpazoBaTebHBIX yupexncnui. Guszuka. Actponomus. 7—11 k. / coct. B.A. Koposun, B.A. Opros. - M.: Jlpoda. 2011. - 334 c.)

U van\m PCAIM30BaHA HE OCHOBE v\gmmmmmﬁwﬁm”

3. Actporomus 10 — 11 g, BM. Hapyrun (Chepst 10-11), yuebunx

Knacchl. bazosbii ypoBeHs : yuet mocobue as yantenei 001meoBpazoBar. opranuzanuii.
; | K



