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1. AHHoTanms k padoyeii mporpamme

PaGoyvas e @enepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa
porpamma cpenHero oduiero oopa3oBaHus;
COCTaBJICHA Ha e OcHOBHOI 00pa30oBaTEIBLHON MPOTPaMMbI OOIIETO CPETHETO
OCHOBE obpazoBanunss OAHO «JIugepwi» na 2020-2022 1.
e ABTOpCKOM yueOHOI pOrpaMMsl 1O (PU3KKE [T CPETHEH IKOIIBI
YMK  B.M.Yapyruna: y4eOHO-MeTOAMYECKOE  mocoOue
B.M.Yapyrun- M.: «IIpocseuennen, 2017
e [lonoxenus o padoueit nporpamme OAHO «JIuneps»
Pabouas 1. Yuebnuk — Actpornomus 10-11 xnacc: 6a30BbIii ypOBEHB ,
IporpamMma YUEOHUK JJI1  yJaluxcs 0011eo0pa3oBaTeNIbHbIX YUPEKICHHMN
peanusyercs yepes «Actponomus. 10-11 kmace». B.M.Yapyrusn - M.: «IIpocBemenue,
YMK 2017.

2. E.B.Konpnakosa, B.M. Yapyrun. TeTpaab - npakTUKyM. - M.:
ITpocsemienue, 2018.

Hns peanuzauuu | [ yuawuxcs:
IIPOrPAMMBI 1. E.B.Konnakosa, B.M. Yapyrun. Terpaas - Tpenaxep - M.:
HCIIOJB3YHOTCA IIpocsemienue, 2018.
JOITOJIHUTCIBbHBIC ﬂﬂﬂ yuumeins.:
y4eOHo- 1. Yapyrun B.M.Actponomus. Metoauueckoe nocooue 10—11
AUAKTAICCKIC Kjacchl. ba3oBblil ypoBeHb : yuebHOE ocodue 11 yuurenen
MaTCpHaJIbI o0mmeobpasosar. opranusanuii. — M. : [Ipocsemenne, 2017.
(YKa3bIBalOTCS IPU
HAJIUYHH)
Ha peanuzanuro 1 yaca B Henemo0, 35 yacoB B roj (35 Hemenn)
MIPOrPaMMBI
OTBOJIUTCS

2. [InanupyemMble pe3yJibTaThbl 0CBOCHHS Y4eOHOIr0 MpeaMeTa

IIpenmeTrHbie pe3yJIbTaThI

BbINyCKHUK HAYYUTCS:

- MOJB30BaThCSI TEPMUHAMHU: AKTUBHOCTh, aCTEPOUI, aCTPOJIOTHUS, aCTPOHOMHS, acTpodusmKa,
atMocdepa, 0omma, BO3MYIIEHHS, BOCXOJ CBETHJIA, BpallleHWe HeOeCHBIX Ten, BceneHHas,
BCIIBIIIKA, [amakTWKa, TOPH3OHT, TPaHYNbl, 3aTMEHHE, BUIbBI 3BE3], 30JHaK, KaleHAaph,
KOCMOTOHHMSI, KOCMOJIOTHS, KOCMOHAaBTHKa, KOCMOC, KOJIbIIa TIJITAHET, KOMETHI, Kpartep,
KyJIbMHUHAIIAS, OCHOBHBIE TOYKH, JHHMM M TUJIOCKOCTH HeOecHOW cdeprl, MarHuTHas Oyps,
MerarajiakTuka, METeop, METEOPUT, METEOPHBIE TEJIO, M0XKAb, TOTOK, Miteunbiii [IyTh, Mops u
MaTepuku Ha JlyHe, HeOecHass MeXaHWKa, BUUMOE U pEallbHOE JBIKEHHE HEOECHBIX Tel M HX
cucteM, obOcepBartopusi, opOuTa, IUIaHETa, MOJISIPHOE CHUSHHE, NPOTyOepaHell, CKOIUIEHHUE,
CO3BE3MIMsI W MX KIacCHU(UKaIlUs, COJHEUHas KOPOHA, COJHIIeCTOsiHME, cocTaB CoIHEuHOM
CUCTEMBI, TEJECKOIl, TEePMUHATOp, TyMaHHOCTh, ¢a3bl JlyHbl, doTochepHbie Gakemnsl,
xpomocdepa, uepHast IpIpa, IBOIIOLHUS, SIKIUITHKA, SIPO;

- ONpeNeNsTh BEIMYMHBI: aCTPOHOMHUYECKas eAuHuIa, adenuii, OIeck, 3BE31bI, BO3PACT
HEOECHOTO Teja, mapaiake, mapcek, MepuoJ, Nepurenuii, pu3ndeckre XapaKTepUCTUKH TUTaHET
W 3BE3]l, X XUMHUYECKUHA COCTaB, 3BE3[IHASI BEIMYWHA, PAJIUAHT, PAINYC CBETUIIA, KOCMHUYECKHE
paccTOsIHUSI, CBETUMOCTh, CBETOBOM TOJ, C)KATHE IUIAHET, CUHOAMYECKUN M CHAECPUUYECKUN
MEePHO/I, COJIHEUHAsI aKTUBHOCTH, COJTHEYHAsI TTOCTOSIHHAS, CTIEKTP CBETAIMXCs Tes, ComHeuHOU
CHUCTEMBI;



- MOHMMAaTh CMBICI paboT U (OpMYIHPOBKY 3akoHOB: Apwucrotens, Ilronemes, [amues,
Konepnuka, bpyno, JlomonocoBa, I'epmiensi, bpare, Kennepa, Hptorona, JleBepne, Anamca,
I'annes, benomonbckoro, bpemuxuna, Crtpyse, ['epmmmpynra-Paccena, Xa06ma, Jloruiepa,
®puaMana, DUHILITEIHA;

- OLICHMBAThH BKJIAJ] POCCUICKUX W 3apyOEkKHBIX YUEHBIX, OKA3aBIIUX HAWOOJbIIEE BIUSHUE HA
pa3BUTHE aCTPOHOMUU;

- pa3iaMyaTh CI0XKHOE JIBH)KEHUE Tu1aHeT, JIynsl 1 ConHIa, UX UHTEPIPETALUY;

- pa3nuyaTh OCHOBHBIC XapaKTEPUCTUKU 3BE3J U UX B3aUMOCBS3b MEXAYy COOOH, O BHYTPEHHEM
CTPOCHUU 3BE3]l U UCTOUHUKAX, UX SHEPIHU; O HEOOBIYHOCTH CBOWCTB 3BE3] OEJBIX KapJIHKOB,
HEUTPOHHBIX 3BE3]1 U YEPHBIX JIBIP;

- IIOHUMAaTh, Kak ycTpoeHa Hama [‘anaktmka — Moieunsiii IIyTs, Kak pacnpeneneHsl B Hel
paccesiHHbIE U HIapOBBIE 3BE3AHBIC CKOILICHUS, U 00JaKa MEK3BE3THOTO ra3a U MbLUIH, BCEMUPHOE
TATOTEHUE Ha SIBJIICHUAX B cucTeMe 3eMisi—JIyHa, 1 3BOIIOLUIO ATOM CUCTEMBI B OyayIIEM;

- HCII0JIB30BATh KapTy 3BE3HOr0 Heba JIsl HAXOKIACHHS KOOPIMHAT CBETHJIA;

- BBIpaXkaTh PE3yJIbTaThl U3MEPEHUN U PACUETOB B €IMHULIAX MeEXAyHapOIHON CUCTEMBI;

- IPUBOJAUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIb30BAHUS aCTPOHOMHUYECKUX 3HAHUN O HEOECHBIX
TeJIax U UX CUCTEMAX;

- pemaTh 3aJa4M Ha IPUMEHEHHE U3YUYEHHBIX ACTPOHOMHYECKUX 3aKOHOB;

- OCYWIECTBIISITh CAMOCTOSTEIBHBIN NMOUCK MH()OPMAIMN E€CTECTBEHHOHAYYHOTO COJEPKaHUS C
MCIIOJIb30BaHUEM PA3IMYHBIX HCTOUHUKOB, €€ 00pabOTKy U MpEACTaBICHUE B pa3HbIX (popmax;

- BJIQJIETh KOMIIETEHIUSMU: KOMMYHUKaTUBHOW, pe(IEeKCUBHOM, JINYHOCTHOTO CAMOPA3BUTHS,
LIEHHOCTHO-OPUEHTAIMOHHOM;

- nuddepeHIpoBaTh METOJBI, KOTOPHIE HCIONB3YIOT aCTPOHOMBI ISl HAOIIOACHUS

ACTPOHOMUYECKHX OOBEKTOB,

- POBOJIMTH MPOCTEHIIINE aCTPOHOMUYECKIE HAOIIOICHUSI, OPUCHTUPOBATHCS CPEIH SIPKHUX 3BE3T
¥ CO3BE3IHH,

- U3MEPSITh BHICOTHI 3BE311 U COJIHILA, ONPENEIISITh aCTPOHOMUYECKUMU;

- OPUBOIUTH MPUMEPHI IMPAKTUYECKOTO HCIOJIb30BAHUS TEOPETUUYECKUX ACTPOHOMUYECKUX
3HAHUH;

- peuarth 3aJ1a4M Ha MPUMEHEHUE U3YYEHHBIX aCTPOHOMUYECKHX 3aKOHOB;

- OCYIIECTBIISATh CAMOCTOSITENFHBIM MOUCK MH(OPMAIMK €CTECTBEHHOHAYYHOT'O COJEP>KaHUS C
WCIIOJIb30BAHUEM PA3NIMYHBIX HCTOYHUKOB (YYEOHBIX TEKCTOB, CIPABOYHBIX U HAYYHO-
MOMYJSIPHBIX W3/IaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy U
MpEACTAaBICHHE B pas3HbIX (opMmax (CIOBECHO, € TMOMOINIBI0 TpadUKOB, MaTEMATHYECKUX
CHUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

Bbmycmmx noayuum 603MONHCHOCHIb HAYUUMbCA:

- NOIb308AMbC MEMOOAMU HAYYHO20 UCCTIe008AHUS S8NIeHUL NPUPOObL: NPOBOOUMb HADIIO0eHUS,
NAAHUPOBAMb U  GbINOIHAMb IKCHEPUMEHmMbl, 00pabamvléams uUMepeHull, npeocmasiams
pe3yibmamyl UsMEpeHUti ¢ NOMOWbI0 Madauy, 2papurxos u hopmyi, 06HaAPyHCUBAMb NPULUHHO —
crie0cmeennbie cea3i,

- npubezamv K Memooam meopemuyecKkoc0 MblULIeHUsi HA OCHO8e (OpMUPOBAHUs YMeHUl
ycmauasiueams akmol, pasiuiams NPUYUHbL U CIOCMBUSL, UCNOTIb308AMb PUUUECKUE MOOEU,
8bIOGUCAMb  2UNOME3bl, OMbICKUBAMb U  GOopMYIUposams O00KA3AMENbCMEA  BblOGUHYNIbIX
eunomes.

- uUcnonvb3osamsb npuobpemeHHvle 3HAHUA U YMEHUs 6 NPAKMUYecKou OesmenbHoCmu U
NOBCEOHEBHOU HCUSHU

MeTanpeameTHble pe3yJibTaThl

- (hopmupoBaHUE MPEACTABICHUN O 3aKOHOMEPHOW CBS3U M MMO3HABAEMOCTH SIBJICHUH MPUPOJIHI,
00 OOBEKTUBHOCTH HAYYHOT'O 3HAHMSA; O POJIM ACTPOHOMHUH B Pa3BUTHU JPYTUX €CTECTBEHHBIX

HayK;



- paccyXIeHHe OT OOIIMUX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSM M OT YaCTHBIX SIBICHUH K
00IIIMM 3aKOHOMEPHOCTSIM;

- M3JI0’KEHUE TIOTy4YeHHOW WH(OpMAIIMK, HHTEPIIPETAIUS €€ B KOHTEKCTE PEeIIaeMoii 3a/1auH;

- 00OBsICHEHHE SIBJICHHUSI, MPOIIECcca, CBSI3U U OTHOILEHUS, BBISIBIISIEMbIE B XO/I€ [TO3HABATEIBHON U
UCCIIEIOBATEIbCKOM, IeTaIn3alus Wil 000011eHre, 00bICHEHHE C 3aIaHHON TOUKH 3pEHMUS;

- BBISIBJICHHWE NPUYHMH COOBITUH, SBIIEHUHN, B TOM 4YHCIIE BO3MOXHBIX / Hauboyiee BEpOSITHBIX
MIPUYHH, BO3MOXKHBIX MOCIEACTBUHN 33a/IaHHBIX IPUYUH;

- OCYILIECTBJICHHE IPUYUHHO-CIIEICTBEHHOI'O aHAJIN34;

- YMEHUE JeNaTh BbIBOJI HA OCHOBE KPUTUUYECKOTO aHAJIN3a Pa3HBIX TOUEK 3PEHUS, TOATBEPKIAThH
BBIBOJI COOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTEIbHO OTyYeHHBIMU JAHHBIMHU.
(dbopMUpOBaHKE TIPEICTABICHU O 3aKOHOMEPHOM CBSI3H U MTO3HABAEMOCTH SIBIICHUH TPUPO/IBI,

JINYHOCTHBIE pPe3yJbTAThI

- CaMOCTOSITeNIbHAsl MOCTAHOBKA IIeJiel W 3a/Jay 3aJaud B 00pa30oBaTeNIbHOM JESTENbHOCTU U
JKU3HCHHBIX CUTYalUsIX;

- OLIEHKA PecypcoB, B TOM YHCII€ BpEMEHHU U JPYyrue HeMaTepHallbHBIX PECypCcOB, HEOOXOAUMBIX
TSl TOCTHKEHMSI TIOCTABIICHHOM paHee I11elIu;

- TOTOBHOCTH K BBIOOPY KU3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpPECAMH H
BO3MOKHOCTSIMU;

- MOTHBalusi 00pa3oBaTEeNIbHOM AESITENbHOCTH IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOTO MOAXO0/A;

- (QopmHupoBaHUE IIEHHOCTHBIX OTHOIICHUW IPYT K JAPYry, YYUTEN0, aBTOpaM OTKPBITUH U
n300peTeHm, pe3yabTaTaM 00ydeHUsI.

- (hopmupoBaHUE 1IETOCTHOI HAYYHON KapTUHBI MHUPA;

- IIOHHMMaHHCEC B03paCTaIOHICﬁ pojin C€CTCCTBCHHBIX HAYK W HAayYYHBIX I/ICCJIGIIOBEIHI/Iﬁ B
COBPEMEHHOM MHpPE, IOCTOSHHOTO TMpoIlecca 3BOJIOUMM HAYYHOTO 3HAHUSA, 3HAYMMOCTHU
MEX1YHapOJAHOI0 HAyYHOTO COTPYIHUYECTBA,

-OBJIa/ICHHE HAyYHBIM MOJIXO0JIOM K PEUICHHUIO Pa3InYHbIX 3a/1a4;

- OBJaJeHUE YMEHUsMU (OPMYJIMPOBATh T'MIOTE3bl, KOHCTPYUPOBATH, IPOBOJAUTH -
9KCIIEPUMEHTBHI, OLIEHUBATh MOJYYCHHbBIE PE3YIbTAThI;

- OBJIQJICHWE YMEHHUEM COIOCTAaBJIATh OSKCIEPUMEHTAIbHBIE M TEOPETHUYECKHME 3HAHUS C
O00BEKTUBHBIMH PEATHSIMU KU3HU;

- BOCIIUTAaHUE OTBETCTBEHHOTO M O€pPEKHOTO OTHOIICHUS K OKPYKAIOIIEH cpefe;

-OBJIaJIEHUE SKOCUCTEMHOM MO3HABaTEIbHON MOJENbI0O U €€ NMPUMEHEHHE B LESAX MPOrHo3a
HKOJIOTMYECKUX PUCKOB JUIS 370POBbs JItOJIeH, O€30MacHOCTH KU3HHU, KadecTBa OKpY’Karollei
Cpelbl;

-0CO3HAHHUEC 3HAYUMOCTHU KOHIICIIITUHN YCTOﬁqHBOFO Pa3sBUTHA.

3. Conep:xkanue yueOHOro npeamera
BBeaenue B acTpoHOMHIO
Crpoenue u macmtaObl BeeneHnHoil, u coBpemeHHble HaOmtoneHus. Kakue Tena 3amoiHSIOT
Bcenennyro. KakoBbl X XxapakTepHble pa3Mephl M paccTosiHUA Mex 1y HUMH. Kakue ¢pusndeckue
yCIIOBUSI BCTpeuaroTcs B HUX. BeeneHHast pacmmpsiercs. I'ie 1 kak paboTaloT caMble KpyIHbIE
ONTHYECKUE TelecKonbl. Kak acTpoHOMBI HCCIeAylT Tramma-usnydeHue Bceenennoil. Yro
YBUIETU TPaBUTAIIMIOHHO-BOJIHOBbBIE M HEUTPUHHBIE TEIECKOIIBI.
AcTpomerpust
3BEé3qHOE HEOO M BUAMMOE JIBU)KE€HUE HeOecHBIX cBeTHI. Kakue 3BE3NbI BXOIAT B CO3BE3US
Opuona u Jlebens. Connne ABMkeTcs MO SkiaunTuke. [lnaHeTsl coBepiaioT mnerieodpasHoe
newkenne. HebecHrie koopauHatel. UTo Takoe HeOECHBIN SKBAaTOp M HeOecHBIN MepuauaH. Kak
CTPOSIT SKBaTOPHAIIbHYIO CUCTEMY HEOECHBIX KOOpAHHAT. Kak CTpOSIT rOPHU30HTAIBHYIO CUCTEMY
HEOECHBIX KOOPJAUHAT.



Bumumoe apmwxkenue miuanet u Connua. [lerneo6pasHoe ABMKEHHE IIIAHET, MOMSATHOE U TPSMOE
JBWKECHUE TUIAHET. DKJIMNTHUKA, 30uaKkalibHble co3Be3aus. HepaBHomepHoe nBmxkenne ConHua
1o sknunTtuke. JIumxenue JIyHsl u 3atMeHuss @asbl JIyHbl U CHHOJMYECKHM MECSL], YCIOBUS
HACTYIUIEHHUsI COJIHEYHOTO M JIYHHOro 3aTMeHuil. [louemy mpoucxonar CONMHEYHbIE 3aTMEHUSI.
Capoc u npejcka3zanus 3aTMEHUN

Bpewms u xanennapb. 3BE31HOE U COJTHEUHOE BpeMs, 3BE3HBIN U TPOIIUYECKUN TOJI. Y CTPOHCTBO
JYHHOTO M COJTHEYHOTO KaJleHAaps, MpoOseMbl UX corjacoBanus FOnuaHCKuil M TpUrOpHaHCKUN
KaJICHJIapH.

Heb6ecnas mexanuka

I'enmuonentpuueckass cucrema mupa. lIpencraBinenuss o crpoeHun COITHEYHOW CHUCTEMBI B
AHTUYHBIE BPEMEHA M B CPEIHEBEKOBbE. ['eNnoleHTpuUecKas cucreMa MHUpa, J10Ka3aTelbCTBO
BpauieHus 3emsin BOKpyr Connua. [lapannake 3B€31 U onpeesieHne pacCTOSIHUSA 10 HUX, TApPCEK.
3akonbl Kemuiepa. Otkpbitue M.KemepoM 3akoHOB JBukeHMS IIaHeT. OTKpPBITHE 3aKOHA.
Bceemupnoro Tsarorenust u 0600ménnbie 3akonbl Kerepa. Onpenenenne macc HeOECHBIX Tedl.
Kocmuueckue ckopoctu. Pacyérsl mepBoil 1 BTOPOl KOCMUYECKOM CKOPOCTH M UX (PU3NUYECKUN
cmbici. [Tonér FO.A. INarapuna Bokpyr 3emiin 1o KpyroBoi opourte. MexXIiaHeTHbIC ePeEThI.
ITonsiTHE ONITHMANIBHOM TPAEKTOPHH ITOJIETA K IUTaHETE. Bpems nmonéTa K I1aHeTe U AaThl CTApTOB.
Jlyna u e€ BnusHue Ha 3emuto. JIyHHbIN penbed u ero npupoza. [IpuirBHoe B3auMopaelicTBre
mexay JIynoit u 3emnéit. Y nanenue Jlynsl ot 3emnu u 3ameieHue BpameHus 3emin. [Ipeueccus
3eMHOM OCH W Ipe/IBApEHUE PAaBHOACHCTBUN.

CTpoeHue COJHEYHOI CHCTEMBbI

CoBpemennble npeacrabienus o Conneunoil cucreme. CoctaB ConHeuHoi cuctemsl. [1naneTst
3€MHOM TPYIIIbI U [JIAHETHI-TUTaHThl, X IPUHLUIUAIbHBIE pa3nuuust. Obmnako komer OopTa u
[Tosic Koitnepa. Pa3mepsl Ten conHeunoil cucremsl. [lnanera 3emst. @opma u pazmepsl 3eMIIH.
Bryrpennee ctpoenue 3emun. Ponb mapaukoBoro 3¢dekra B GopMUPOBAHUHU KIMMaTa 3EMIIH.
[1;maHeTsl 3eMHOU TPYIIIIBI

HccnenoBanust Mepkypust, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéid. Kak napaukoBsiid 3¢ dexr
rpeeT MOBEPXHOCTh 3eMiM U meperpeBaeT armocdepy Benepsl. Ecte nu xu3Hp Ha Mapce.
OBororuss opouT cryTHUKOB Mapca ®oboca u Jleiimoca. Ilmanersl-rurantel. dusmueckue
cBoiictBa lOnurepa, Carypna, Ypana u Henryna. Bynkanuueckasi AesiTeIbHOCTh Ha CIyTHHKE
FOnurepa Ho. [Ipuposaa xoser BOKPYT MmiiaHeT-TUraHToB. [laneTbI-kapiuku

®usznueckue cporictBa fOnutepa, CatypHa, Ypana u Hentyna. Bynkanuueckas A1€IT€IbHOCTD Ha
cnyrauke FOnwurepa Mo. Ilpupona xonen BOKpPYr IUIAHET-TUTAHTOB. [ImaHETHI-KapiIWKU U MX
cBoiicTBa. Manble Tena ConHeunoi cuctemsl. [lpupona n nBmwxenue acreponnoB. Cnennduka
JIBWKEHHUs rpynin acrepouaoB TposHues u ['pexos. [Ipupona n nemxenne komert. [losc Koiinepa
u O6mnako komet Oopra. [Ipuposa MeTeopoB U METEOPUTOB.

IIpakTuyeckas acrpodusnka u puznka CoHua

Mertonapl acTpo(U3MYECKHX HCCIEAOBAaHUM. YCTpOMCTBO M XapaKTEPUCTUKU TEJIECKOIOB
pedpakTopoB u pedekTopoB. Y CTPOICTBO paauoTeIecKonoB, paauonntepdepomeTpsl. ComHIE.
OcHoBuble xapakrtepucTuku ConHua. OnpeneneHue Macchl, TEMIEPATYpbl U XMMHUYECKOTO
cocraBa Comnuna. Ctpoenue conmHeuHor arMmocgepsl. ConmHeuHass akTUBHOCTh M €€ BIUSHUE HA
3emimio u O6uochepy. Buyrpennee crpoenne Connua. Teopetnueckuil pacdér Temmeparypsl B
nentpe ConHua SaepHbIl UCTOUYHUK SHEPrUM U TEPMOSACPHBIE PEAKIMH CHUHTE3a Telus W3
BOZIOPOJA,

nepeHoc sHepruu u3 neHtpa CosHIA HapyKy, KOHBEKTHBHas 30Ha. HeWTpHHHBIN Teneckon u
HaOJro1eHus MoToKa HelTprHO oT CoHIa.

3BéE3ab1

OcHOBHBIE XapaKTEpUCTUKU 3BE3A. OnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE3/: Macchl,
CBETUMOCTH, TEMIIEPATYPbl U XUMHUECKOT0 cocTaBa. CriekTpaibHas Kiaccupukanus. 3BE311 U €
¢u3nueckre OCHOBBI. J[MarpamMma «CIEKTPaJIbHBIA KJIACC» — CBETHUMOCTH 3BE3[, CBSI3b MEKIY
Maccoll M CBETUMOCTBIO 3BE31. BHyTpeHHee crpoeHue 3BE3n. CTpoeHHe 3BE3/bl TJIaBHOM
nocueaoBarenbHOCcTH. CTpoeHHUE 3BE3]T KPACHBIX TUTAHTOB M CBEPXTUTAHTOB.



beinble kapnyuky, HEUTPOHHBIE 3BE3/BI, ITYJIbCAPbI U YEPHBIE IBIPBI

Crtpoenue 3BE3/1 OCNBIX KapJIMKOB U TIpeiel Ha X Maccy — mipeaen Yanapacekapa. [lynscapsl n
HEUTpOHHBIE 3BE31bI. [Ipupona 4€pHBIX ABIP U

uX napamertpsl. J[BoiiHble, KpaTHbIe U nepeMeHHble 3BE3bl. HaOmroneHus: TBOMHBIX M KpaTHBIX
3BE31. 3aTMEHHO-TIepeMeHHble 3BE3/1bl. OnpeneneHue macc ABOWMHBIX 3BE3N. Ilymbcupyromue
IepeMEHHbIE 3BE3/Ibl, KpUBBIE U3MEHEHHUs Osiecka Ledena. 3aBUCUMOCTh MEXY CBETUMOCTBIO U
nepuoaoM mynscarnuil y nedeunna. ledhenap — masku Bo BeeneHHOIM, 10 KOTOPBIM OMPEASSIOT
paccTosHUSA A0 AANEKUX CKOIICHUM U raJIaKTHK.

HoBeie 1 cBepXHOBBIE 3BE3/1bl. XapAKTEPUCTUKU BCIIBIIEK HOBBIX 3BE37. CBs3b HOBBIX 3BE3] C
TECHBIMH JIBOMHBIMH CUCTEMaMHU, COJIEpKaIllMMU 3Be31ly Oeinblii kapiuk. [leperekanue BeniecTna
U SICPHBIN B3pBHIB HA MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBarOTCS CBEPXHOBBIC 3BE3[IBI.
XapakTepUCTUKH

BCIBIIIEK CBEPXHOBBIX 3BE37. [ paBUTALMOHHBIM KoJutamc Oenoro Kapiauka ¢ Maccoi
Yanapacekapa B COCTaBE TECHOM ABOMHOM 3B€3/1bl — BCIIBIIIKA

CBEpXHOBOW MEpPBOro THma. B3pblB MacCHMBHOW 3BE€3/1bl B KOHLIE CBOEHW 3BOJIOLMU — B3PbIB
CBEpXHOBOM BTOporo tuna. Habmonenne octaTkoB

B3pPbIBOB CBEPXHOBBIX 3BE3[. DBONIONMS 3BE3/: POXKICHHE, XKU3Hb U CMEpPTh 3BE3A. Pacuér
IIPOJOJDKUTEILHOCTHU JKU3HHU 3BE3]] pa3HOM Macchl Ha INIABHOM ociienoBareiabHocTu. Ilepexon B
KpacHble TUTAaHTbl W CBEPXTUTaHTHI IOC]E HcyepraHus Bojopona. CHOKOHHas 3SBOIIOLUS
MaJIOMACCUBHBIX 3BE3]l, U1 T'PAaBUTALMOHHBIA KOJUIAC U B3PbIB ¢ 00pa30oBaHUEM HEUTPOHHOMH
3Be3/1bl WM YEPHOU JbIpbl MaCCUBHOMU 3Be3/bl. OmpeeneHne Bo3pacTa 3BE3JHBIX CKOIICHUH U
OTJIENbHBIX 3BE3]] U POBEPKA TEOPUH IBOJIIOLIUU 3BE3.

Muaeunsrii IlyTs

I'a3 u npute B I'anmaktuke. Kak oOpasyroTcst oTpaxarenbHble TymMaHHocTu. [lodemy cBersTcs
g dy3HbIe TyMaHHOCTH Kak KOHIIEHTPUPYIOTCS Ta30BbIE U MBUIEBbIE TYMAaHHOCTH B ["amakTuke.
PaccesHHble U mapoBble 3BE3AHbIE cKoIIeHns. HabmojaeMble CBOMCTBA pacCesTHHBIX 3BE3AHBIX
ckoruieHuid. HaOmromaemble cBOICTBa IIApOBBIX 3BE3NHBIX CKOIUIEHWW. Pacnpenenenue u
XapakTep ABM)KEHUs CKOIUICHUM B ['anakTuke. Pacnpenenenue 38€31, CKOIICHUH, ra3a U IbLIU B
['anaktuke. CBepxmaccuBHas 4€pHas Jblpa B LEHTpe [‘@lakTMKM M KOCMHUYECKHE JIy4H.
WNudpakpacHble HaOMIOJEHUS IBU)KEHUS 3BE3] B LIEHTpe ['alakTUKKU U OOHapyKEHUE B LIEHTpPE
["anakTuku cBepxXMaccCUBHOW uepHOU JbIpbl. HaOmrogeHus: KOCMUYECKHUX Jy4eill U UX CBS3b CO
B3pbIBaMH CBEPXHOBBIX 3BE3L.

I'anakTuku.

Kak kmaccuduuupoBany rajakTuku 1no ¢opme u KamMepToHHas auarpamma Xab6ia. CoiicTBa
CIIMPAJIbHBIX, JJUIMIITHYECKUX W HENPAaBWIBHBIX TalakTUK. KpacHoe cMmemieHue B CIEKTpax
rajJlakTUK U ONpefesieHHe paccTOsIHUA 10 HUX. 3akoH XaO0ia. Bparienue ramakTuk U TéMHas
MaTepus B HUX.

AKTHBHBIE TallaKTUKM W KBaszapbl. llpupona axkTUBHOCTHM TallakTHK, paJWOTAJaKTUKA U
B3aMMOJecTBYIOIIME ranakTUKU. HeoObIuHbIE CBOMCTBA KBa3apoOB, UX CBA3b C SAPaMU T'aJaKTHK.
Y aKTUBHOCTBIO YEPHBIX JBIP B HUX.

Cxomnenust ranakTtuk. HaOmiomaemble CBOICTBAa CKOIUIEHUH TajakTHUK, pPEHTIEHOBCKOE
U3Iy4YeHue, TeMreparypa U Macca MEXralaKTHYecKOro ra3a, Heo0XOAUMOCTh CYIIECTBOBAHUS
TEMHOM MaTepuu B CKOIUIEHMSIX rajgakTHK. OlleHKa Macchl TEMHOM MaTe€pHHM B CKOIUICHUSX.
Sdencras CTpyKTypa paclpeienceHus TaJakTUKN CKOIUIEHN! TallaKTHK.

Ctpoenue u 3Bo0IUA BeesienHoi

Koneunocts u GeckoHeuHOCTh BceneHHONW — mapajoKchl KIACCHYECKOH KOCMOJIOTHUH. 3aKOH
BCEMUPHOTO TATOTEHUS U TPEACTABIEHUS O KOHEYHOCTH M OeckoHeyHocTH BceneHHOM.
DoTOMETPUYECKUI NapaJOKC M NPOTHUBOPEUMS] MEKIAY KIACCHUYECKUMHU NPEICTABICHUAMH O
ctpoeHun BcenenHoit u HaOmoaeHusmu. HeoOXxoaumocTs mnpuBiedeHus oOIIed Teopuun
OTHOCHUTEJIBHOCTH JUIsl MOCTpoeHUs MoJenu Beenennol. CBs3b MEXKIy T€OMETPUUECKUX CBOWCTB
MpocTpaHcTBa BeenmeHHOM ¢ pacnpenesieHueM 1 IBH)KEHUEM MaTEpPUU B HEMl.



Pacumpsromasics Beenennas. CBsizb cpelHEN IUIOTHOCTH MaTE€pUM C 3aKOHOM pPacIIUPEHMs U
reoMeTpuYecKuMHU cBoicTBaMH BceenenHoi. EBkinaoBa 1 HeeBKIIMI0Ba reoMeTpusi BceneHHOM.
Ornpenenenue paauyca U Bo3pacta Beenennoit. Mopens «ropsiueit BeeneHHOM» U peTUKTOBOE
W3IIy4CHUS

OOpa3zoBaHne XMMHYECKHX JJIeMEHTOB BO Bcemennoit. OOwime remus Bo BcenenHodd u
HE00X0UMOCTh 00pa30BaHUs €ro Ha PAaHHMUX ATarax

spomronMu Becenennoi. HeoOX0auMOCTh HE TOIMBKO BBICOKOM IUIOTHOCTH BEIIECTBA, HO U €TI0
BBICOKOM TEMIIEPATYPhl HA PAHHUX 3TAIAX YBOJIIOLUU

Bcenennoii. PenmmkToBoe n3inydeHne — U3JIydeHue, KOTOpOe OCTAIOCH BO BCeneHHoM OT ropsiaero
Y CBEPXIUIOTHOTO COCTOSIHMSI MAaTEPUH HA PAHHUX

sTamax ku3HU Bcenennoil. HaOmromaemple cBOiCTBa pPEMUKTOBOTO U3MydeHus. [louemy
HEOOXOJUMO TpUBJICUCHHE OOIIeH TEOPHUH OTHOCUTENIBHOCTH MJii TOCTPOSHUS MOJENU
Bcenennon.

CoBpeMeHHbIE POOJIEeMbl ACTPOHOMHUM

YckopenHoe pacmupenne Beenennoit u Témuas sueprusi. HabmoieHust cBepXHOBBIX 3BE31 [ Trma
B JAJEKUX TrajakTUKaX M OTKPBITUE YCKOPEHHOro pacimupeHus BceeneHHoil. OTKpbITHE CHIIBI
BCEMHUPHOI'O OTTAJNKMBaHUA. TEMHas 3Heprus yBeJIMYMBAaeT Maccy BceneHHo 1o mepe eé
pacmupenus. [Ipupona cunsl Becemupnoro orrankuBanus. OOHapyXeHUE TIIaHET BO3JIE IPYTHX
3BE31. HabmroneHus 3a ABMOKCHHEM 3BE3] U OMPEICIICHUSI MAaCC HEBUIMMBIX CITYTHUKOB 3BE3],
BO3MYILAIONIUX UX MNPSIMOJMHEWHOE ABMXKEeHHe. MeTonbl oOHapykeHus sk3omiuaHeT. OreHka
YCIIOBUH Ha MOBEPXHOCTSAX 3K301uIaHeT. [IoMcK 3K30IUTaHeT ¢ KOM(OPTHBIMHU YCIOBUSIMHU IS
ku3HM Ha HuX. [lomcku »xu3HM M pasyma Bo Bcenennoil. Pa3zButue mnpencraBieHui o
BO3HMKHOBEHHUU U CYIIECTBOBaHMM XW3HH BO Bcenennoi. CoBpeMEHHBIE OIEHKH KOJIWYECTBA
BBICOKOPa3BUTHIX HuBUIM3auui B [amaktuke. [lonbiTkn OOHApy»KEHUS W MOCBHUIKMA CHUTHAJIOB
BHE3EMHBIM ITUBUIIU3ALIHSIM.

Oo6o01maroniee noproperue (8 1)

4. TemaTu4eckoe IVIAHUPOBAHUE

Conepxanue Kunrouesbie Konn-Bo Kou-Bo Koun-Bo
BOCIIUTATENbHBIC 4acoB OIIeH.paboT K/p
3a/1auun

BBeznenue B acTpOHOMUIO 2 - -
AcTtpomeTpus 4 1 -
HebecHas mexaHnnka 5 - 1
Crpoenue ConHeuHon 5 2 -
CHUCTEMBI
Actpodusuka u 3Be3/1Has 8 - 1
aCTPOHOMHUSA

["anakTuku 3 1 -
CrpoeHnue u 3BOJIIOIUS 2 1 -
Bceenennoi

CoBpeMeHHbIE TPOOIIEMBI 2 - -
aCTPOHOMHUHU

O6o0maroiiee MOBTOPEHUE 4 - 1
Bcero 35 5 3

5. KaneniapHo - reMaTu4ecKoe IJIAHMPOBAHHUE
No [ara [ara Tema ypoka Koin-Bo Bubt
- o o 4acoB KOHTPOJIA

f mwia"y | dakry

| cemecTp




1. Beeoenue. Acmpomempus — 6 uacoe (o.p. — 1 uac)

Ctpykrypa " MacITaobl 1
1 01.09 Bcenennoin.
2 08.09 [anekue riryouns! BeeneHHoi. 1
2. Acmpomempus (4 uaca) (o.p. — 1)
3Be3Hoe Hebo. HebGecuslie 1
3 15.09 KOOpJMHATBHI.
Bunumoe ABMKEHHE IUIaHET U 1
4 22.09 Counnna.
5 20.09 JBrxxenue Jlynsl u 3atmenus. Tect 1 Tect
6 06.10 Bpewms u kanenaapsb.
KAHUKYIbl
3. Hebecnasn mexanuka — 5 uacos (k.p - 1 uac)
7 20.10 Cucrema mupa 1
8 27.10 3axonbl Kenuepa 1
9 03.11 Kocmuueckue ckopoctu u 1
MEKIUTAHETHBIE TTEPEIICTHI
10 10.11 Pewmenue 3amau 1
11 | 1711 KonTpoabsnas pabora 1 Kountponbnas
paborta
KAHUKYIbl
4.Cmpoenue Conneunoui cucmemsl — 5 uacog (o.p — 2)
AHaIM3 KOHTPOJIBHON pabOTHI. 1
12 | 0112 CoBpeMeHHbIe NPECTABIICHUS 0
cTpoeHuu u cocraBe CoTHEUHOM
cucreMsl. [Inanera 3emuist
13 | 08.12 JIyHa u ee BiusiHuE Ha 3eMITIO. 1
14 | 15.12 [1naHeThI 3¢eMHON IPYMIIBL. 1
[Inanersi-ruranTel. [InaneTsr- 1 Tect
15 | 22.12 kapiuku. Tect «IlnaneTs
CoHeyHOM cuCTEMBD»
Maunbie Tena CoTHEUHON CUCTEMBI. 1 [Ipesenranus
16 | 2912 CoBpeMeHHbIe MPEACTaBICHHS O
npoucxoxaeHnn CoTHEYHOH
CHCTEMBI
KAHUKYIbl
Il cemecTp
5. Acmpocghuzuka u 36e30naa acmponomusn — 8 uacoe ( k.p.- 1 uac)
17 | 1201 Meronsl aCTp9(1)H3quCKHX 1
UCCIIEIOBaHUN
18 19.01 CoHre. 1
19 | 26.01 BHyTpeHHee cTpoeHre U UCTOUHUK 1
sHeprun CoJiHIa
20 | 02.02 OCHOBHBIE XapaKTEPUCTUKH 3BE3I. 1
BHyTpeHHee cTpoeHune 3Be3]1




21

09.02

benbie kapiauku, HEUTPOHHBIE
3BE3/1bl, YEPHBIE ABIPHI. J|BONHEIE,
KpaTHBIE U IIEPEMEHHBIE 3BE3 bl

22

16.02

HoBble 1 cBEpXHOBBIE 3BE3IBI
DBOTIOLHS 3BE3 .

KAaHUK)J1bl

23

02.03

Pentenue 3anau

24

09.03

Koumponvnas paboma

KoHntposbHas
paborta

6. F'anakmuxu— 3 uaca( o/p — 1)

25

16.03

I'a3 u nbuIb B ["anaktuke
PaccesHHbIe U 1IapOBbIE 3BE3AHbBIE
ckoruieHus. CBepxmMaccruBHas
4yEpHas AbIpa B LeHTpe MiedHoro
ITytn

26

23.03

Knaccudukanms rajakTuk

27

30.03

AKTHBHbBIE TAJITAKTUKU U KBa3aphbl.
CKoIuIeHue raJlakTHK

MuHH-TIPOEKT

KAaHUK)J1bl

7. Cmpoenue u 38onouusn Beenennou- 2 uaca (o/p — 1)

28

13.04

Koueunocts 1 OECKOHEYHOCTD
Bcenennoii. Pacmmpsromasics
Bcenennas

1

29

20.04

Mogenp «ropsiueit BecenenHoi» u
PEJIMKTOBOE U3JIy4YEHUE

[Ipe3enTanns

8. Cospemennsie npodnemovl acmponomuu — 2 yaca

30

27.04

YckopeHHOe paclumpeHue
Bcenennol u TeMHast SJHEPTHSL.

1

31

04.05

OO6Hapy’keHue IUIaHET OKOJIO
Opyrux 3Be3a. JKu3Hb U pazyM BO
Bcenennon

9. Iloémopenue - 4 uaca ( k/p — 1 uac)

32

11.05

IToBTOpEHME O TEMaM
«Actpomerpusi» u «HebecHas
MEXaHHUKa

33

18.05

IToBTOpEHME MO TEME
«AcTtpodu3uka 1 3Be3aHas
aCTPOHOMUS»

34

25.05

Hrorosasi koHTpoILHAsI padoTa

KoHntponbHas
pabota

35

01.06

O0o0maroriee 3agaTe




