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1. l'[.na}mpyeMbIe pe3yJbTaThbl OCBOCHUSA NIPEAMETA

JINYHOCTHBIMH pe3yiabTaTaM OCBOCHUSA aCTPOHOMUM SABJISIFOTCA:

YMEHUE YIPABIATH CBOCH I103HABATEIbHOU EATEIBHOCTBIO;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHUIO, B TOM 4HCJIE caMOOOPa30BaHUIO, HA MPOTSHKEHHM BCEH JKM3HU; CO3HATEIBHOE OTHOIIEHHE K
HETIPEPBIBHOMY 00pa30BaHUIO KAaK YCIOBHUIO YCIEHIHON IpodeccuoHanbHON 1 00IEeCTBEHHOM JIESITENbHOCTH,

YMEHHE COTPYJHHYaThb C B3POCIBIMH, CBEPCTHMKAMH, JIETbMH MIIQJLIET0 BO3pacTa B 0Opa30BaTeNbHOH, yueOHO-UCCIIEA0BATEIbCKOM,
IIPOEKTHOM U IPYTUX BUJAX IEATECIBHOCTH;

c(OPMHPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH; OCO3HAHHE 3HAYMMOCTH HAayKH, BIIQJCHUS
JOCTOBEPHON MH(OpMAaLMEl O MepeoBbIX JOCTHKEHUSIX U OTKPBITUSAX MHUPOBOM M OTE€UYECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HaY4HBIX
3HaHUSAX 00 YCTpOHCTBE MHpa 1 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

4yBCTBO TOPJOCTH 3a OTEUECTBEHHYIO KOCMOHABTUKY, T'YMaHU3M;

II0JIOKUTEIIbHOE OTHOILIEHUE K TPYAY, LIeJI€yCTPEMIIEHHOCTD;

9KOJIOTHYECKAsi KYJIbTypa, OepeKHOe OTHOIIEHHWE K POJHOM 3emie, MpUpPOIHBIM OorarctBam Poccum, mMupa M KOcMoOca, MOHHMaHHE
OTBETCTBEHHOCTH 3a COCTOSIHUE IIPUPOIHBIX PECYPCOB M pa3yMHOE IIPUPOIOIIOIb30BaHUE.

MeTtanpeaMeTHBIMM PE3yJIbTaTaMU OCBOEHUS aCTPOHOMUU SIBIISIOTCS:
1. ocBoeHue pecynamuervix YHUBEPCAIbHBIX YUeOHBIX J€HCTBUIA:

...[\)......

CaMOCTOSATENIbHO OMpPEAENATh I, CTaBUTh W (POPMyIHUpOBaTH COOCTBEHHBIE 3a/aud B OOpPa30BATEIbHOW NEATEIBHOCTH W >KU3HEHHBIX
CUTYyalUsIX;

OLICHHUBATh PECYPCHI, B TOM UHCJIE BpEMs U APyrue HeMaTepHallbHbIE PECYpPChl, HEOOXOUMbIE AJIs JOCTUKEHUSI TIOCTABJICHHON paHee 11eH;
COTIOCTABIIATh UMEIOITUECS BOZMOKHOCTH M HEOOXOIMMBIE JIJIsI TIOCTHKEHHS TIEJIH PECYPCHI;

ONPEAEIISITh HECKOJIBKO IMyTEH TOCTUKEHHS TOCTABICHHOM 1IEJIH;

3a7aBaTh NapamMeTpbl U KPUTEPUH, 10 KOTOPBIM MOKHO ONPEIEIINUTh, YTO LEIb JOCTUTHYTA;

COIOCTABIIATH IOJYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C ITIOCTABICHHOM 3apaHee LEIbIo;

0CO3HaBaTh MOCJIE/ICTBUS JTOCTUKEHHUS ITOCTABIIEHHOM 1EJIM B IEATEIILHOCTH, COOCTBEHHOMN KU3HU U KU3HHU OKPYKAIOITUX JIFOICH;

OCBOCHHE NO3HABAMENbHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBHI:

KPUTHUYECKH OIIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO C PA3HBIX MO3UIIHH;

pacrno3HaBaTh U GUKCHPOBATH MTPOTHBOPEUHS B MHPOPMAITMOHHBIX HCTOYHHKAX;

WCIIOB30BaTh PA3IMYHBIE MOJIEIHHO-CXEMAaTUUECKHE CPEJCTBAa ISl TIPEACTABIICHUS] BBISIBJICHHBIX B HWH(POPMAIMOHHBIX HCTOYHUKAX
MPOTUBOPEUHIL;

OCYIIECTBIATH Pa3BEPHYTHIA HHGOPMAIIMOHHBIN MOUCK U CTAaBUTh HAa €r0 OCHOBE HOBBIE (YUeOHbIE U MMO3HABATEIbHbBIC) 33/1a4H;

MCKaTh U HAXOAUTh 0000IIEHHBIE CTIOCOOBI pElIeHHs 3a/1a4;

MPUBOJIUTh KPUTUYECKUE APTYMEHTHl KaK B OTHOILIEHHUH COOCTBEHHOTO CYXKICHHS, TaK M B OTHOIICHWUU JEHCTBUN MU CYXKICHUU IPYroro
YEJI0BEKA;



aHAJIM3UPOBATH U MIPEOOPA30BHIBATH TIPOOIEMHO-TIPOTUBOPEUUBEIC CUTYAIINH;

BBIXOJHTH 32 PAMKH Y4e€OHOTO MPEMETa M OCYIIECTBIATH IEICHAIPABICHHBIN TOUCK BO3MOKHOCTH IIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOO0B
JICHCTBHS,

BBICTPanBaTh MHAUBHIYAILHYIO OOpPa30BaTEIbHYIO TPACKTOPHUIO, YUHTHIBAsS OTPAHMYEHHUS CO CTOPOHBI JPYTUX YYACTHUKOB U PECypCHBIC
OTrpaHUYCHUS;

3aHUMAaTh pa3HbIC MO3UIMU B MO3HABATEIBHOW NEATETLHOCTH (OBITh YUCHHMKOM M yuduTesneMm; (GopMyaupoBaTh 00Opa30BaTENbHBIN 3alpoc U
BBITIOJIHATh KOHCYJbTAaTUBHBIC (DYHKIIMM CaMOCTOSITEIBHO; CTaBUTh NpoOsieMy W paboTaTh Haa €€ pelIeHHWEM; YIPaBJISITh COBMECTHOM
M03HABATEJILHOU JEATEIbHOCTHIO U TOUUHATHCS ),

OCBOCHHE KOMMYHUKAMUBHBIX YHUBEPCAIBHBIX YUCOHBIX JECHCTBUIA:

OCYIIECTBIISThH JEIIOBYI0 KOMMYHHKAITUIO KaK CO CBEPCTHUKAMM, TaK U C B3POCIBIMU (Kak BHYTpH 00pa30BaTelIbHON OpraHU3aIliy, TaK U 3a e
npeaesiaMn);

MIPH OCYILIECTBIICHUH TPYMIOBOI pPabOThI OBITH KaK PYKOBOAMTENEM, TaK U YICHOM MPOCKTHONW KOMaHbl B Pa3HBIX POJISIX (T€HEepaTOpOM HJIEH,
KPUTUKOM, UCIIOJIHUTENIEM, TPE3CHTYIOUIUM U T. 1.);

Pa3BEPHYTO, JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOJIHb30BAHUEM aJIEKBATHBIX (YCTHBIX U TUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;
pacmno3HaBaTh KOH(PIUKTOTEHHBIC CUTYAlUH U TIPEOTBPAIIATh KOHMIUKTHI IO UX aKTUBHOU (ha3bl;

COTJIACOBBIBATH MMO3UIIMU YWJICHOB KOMAH/IbI B Ipoliecce padoThl HAJl OOIIMM MPOIYKTOM (pELICHHEM);

MPEJICTaBIATh MMYOJUYHO pPE3yabTaThl MHAMBHUAYAIbHON M TPYNIOBOM JAEATEILHOCTH KaK Iepell 3HAKOMOM, Tak W Tmepes HEe3HaAaKOMOH
ayIUTOPUEH;

noAOupatTh MapTHEPOB IS ACTOBON KOMMYHUKAIIMH, UCXOS U3 COOOPaXKEHU I pe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, a HE IMYHBIX CUMITATUIA;
BOCIIPUHUMATH KPUTUUECKHE 3aMeUaHusl KaK pecypc COOCTBEHHOTO pa3BUTHS,

TOYHO U EMKO (OpMymUpoBaTh KaK KPUTHYECKHE, TaK W OJOOpUTENhHBIC 3aMe4yaHUsi B aJpec IPYrux JIIOJe B paMKax JelIOBOUH U
o0pa3oBarenbHON KOMMYHUKAIINH, U30€ras Py TOM JTUYHOCTHBIX OLICHOYHBIX CY>KIECHUH.

Hpe)_IMeTHLIMI/I pe3yiibTaTaM OCBOCHUA ACTPOHOMUU Ha 0a3oBOM YPOBHEC ABJIAAFOTCS:

c(hOpMHUPOBAHHOCTh TpEACTaBICHUN O cTpoeHUH CONTHEYHOW CHCTEMBI, SBOJIONMH 3BE37 W BceneHHOM, MpOCTpaHCTBEHHO-BPEMEHHBIX
MaciTabax Bceenennoi;

MMOHMMAaHKE CYITHOCTH HAOII01aeMbIX BO BeceneHHoil siBineHuit;

BJIAJICHUE OCHOBOMOJIATAalOMIMMUA AaCTPOHOMUYECKUMHU MOHATHAMHU, TEOPHUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSMH, YBEPEHHOE IOJIb30BAHHUE
ACTPOHOMHUYECKON TEPMUHOJIOTUEN M CUMBOJIUKOI;

c(hOpMHUPOBAHHOCTH MPEACTABIECHUI O 3HAYCHUH aCTPOHOMHH B MPAKTUYECKON JESITENLHOCTH U AabHEHIIIeM HAyYHO-TEXHUYECKOM Pa3BUTHU;
OCO3HAHUE POJIM OTECYECTBEHHOM HAYKHU B OCBOCHUHM U HCHOJb30BAHMM KOCMHMYECKOIO IPOCTPAHCTBA M PA3BUTUS MEKIYHAPOIHOTO
COTPYTHUYECTBA B ATOU 00IaCTH.

2.TpeGoBaHusI K YPOBHIO IOATOTOBKH BbINTYCKHUKOB

B PE3yabTaTC U3YUCHUA AaCTPOHOMHU Ha 0a30BOM YPOBHC YYCHHK JOJI?KCH:

3HATH/TIOHUMATh;



CMBICIT TIOHATHN: TEOIIEHTPUYECKAs U TeIIMOIEHTPUIECKasl CUCTeMa, BUAMMAs 3Be3/IHAasI BEJIMUMHA, CO3BE3/UE, MPOTUBOCTOSHUS U COCTMHCHUS TUIAHET,
KOMETa, acTepOHJI, METEOp, METCOPUT, METEOPOHU/I, TIJIaHETa, CIYTHHK, 3Be3na, ComHedyHas cucreMa, ['amaktuka, BeeneHHas, BCeMUPHOE M TIOSICHOE
BpeMsi, BHECOJTHEUHAs IUIaHETa (PK30IUIaHEeTa), CIIeKTpalibHas KiIacCU(UKAKS 3BE3]l, apajUIaKCc, PEIMKTOBOE M3NydyeHue, bonbimoi B3peiB, yepHas
JBIpa;

CMBICH (PU3NYECKUX BEITUYHH: MTAPCEK, CBETOBOM I'0Jl, aCTPOHOMUYECKAs CIMHUIIA, 3BE3/IHASI BETUYHUHA;

CMBICIT (PU3NYECKOTO 3aKoHa Xa001a;

OCHOBHBIE ATaIlbl OCBOSHUS KOCMHUYECKOTO TIPOCTPAHCTBA;

THUIIOTE3bI MPOUCXOXKAeHUST COTHEYHOU CUCTEMBI;

OCHOBHBIC XapaKTEPUCTUKU U cTpoeHue CoJHIIa, COTHEYHON aTMochephr;

pasMepsl [ 'anakTuku, mojokeHue u nepuo] ooparmeHus: CorHIIa OTHOCUTENBHO HEHTpa [ aakThKy;

YMETh:

MIPUBOJUTH NMPUMEPHI: POJIM ACTPOHOMHUU B Pa3BUTHH LIUBWJIA3AIUH, UCIIOIH30BAHM METOJOB MCCIEAOBAHUI B aCTPOHOMUH, PA3JIMYHBIX AHANa30HOB
AIEKTPOMArHUTHBIX W3IYYCHHU JUIS MOJydeHus nHpopmanuu 06 oObekrax BceneHHOW, MolydeHHus acCTPOHOMUYECKOW WH(OPMAIUU C ITOMOIIBIO
KOCMHMYECKHX aIllapaToB U CIEKTPATbHOTO aHAJIN3a, BIMSHUS COJIHEYHON aKTUBHOCTU Ha 3eMITIO;

OIHCHIBATh U OOBSICHSATH: Pa3IMuMUs KaJCHIapel, YCIOBUS HACTYIUICHUS COJHEYHBIX M JYHHBIX 3aTMEHMM, (a3l JIyHbI, CyTOUHbIE ABH)KEHUS CBETHII,
MPUYMHBI BO3HUKHOBEHHS IPWJIMBOB M OTJIMBOB;, NMPHHIIUN ACHCTBUSA ONTHYECKOTO TEJIECKOIA, B3aUMOCBS3h (DM3UKO-XUMHUUYECKHX XapaKTEPUCTHK
3BE€3]l C MCIOJIb30BAaHUEM JHarpaMMbl "IBET-CBETUMOCTH'", (DM3NUYCCKUE NMPUYHMHBI, ONMPEICIISAIONINE PaBHOBECHE 3BE3/, UCTOYHUK SHEPTUH 3BE3] U
MIPOUCXOXKACHUE XUMHUECKUX dJIEMEHTOB, KpaCHOE cMellleHre ¢ momMoibto dddexra Jomnepa;

XapaKTEepU30BaTh OCOOCHHOCTH METOJOB TIO3HAHUS ACTPOHOMHHU, OCHOBHBIE JJEMEHTHI M CBoOWCTBa IutaHeT COJHEUYHOW CHCTEMBI, METOJIbI
OTpe/IeTICHUSI PACCTOSHUM U TUHEHHBIX pa3MepOB HEOECHBIX TEJ, BO3MOXKHBIE ITyTH SBOJIOIMH 3BE3]1 PA3IMYHON MacChI;

HaxoJUTh Ha HeOe OCHOBHBIE co3Be3nus CeBepHOro moiymapus, B ToM uwucie: bomemas Mensenuna, Manas Menseauna, Bononac, Jlebens,
Kaccuonest, Opuon; camble sipkue 3Be3/b1, B ToM uncie: [lonspHas 3Be31a, Apkryp, Bera, Kanemna, Cupuyc, berensreiize;

UCIOJIb30BaTh KOMIBIOTEPHBIE MPWIOKEHUs Ui onpeaeneHus nonoxkenuss Connua, JIyHbI u 3Be37 Ha n0OYIO JaTy U BpeMsl CYTOK JUIsl JTaHHOTO
HAaCeJIEHHOTO MyHKTA;

UCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOM 1eATEeTbHOCTH U MMOBCEAHEBHOMN KU3HU IS

MMOHMMAaHHUS B3aMMOCBSI3U aCTPOHOMUU C APYTHUMH HayKaMH, B OCHOBE KOTOPBIX JIeXKaT 3HAHUSA 110 aCTPOHOMUHU, OTJIEJICHUE €€ OT JUKEHAYK;
olleHUBaHUS WH(pOpMaIIUH, cofepxaiielics B coodmenusx CMU, MutepHeTe, HAyYHO-TTOMYISPHBIX CTAThSIX.

TMOHUMAaHHUS B3aUMOCBSI3M YUEOHOTO MpeaMeTa ¢ 0COOEHHOCTIMHU TIpodeccrii 1 MpoPecCHOHATBHON NESITEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS
10 JTAHHOMY y4e€0HOMY MpPEMETY.

3.Conep:xanue yueOHOr 0 nmpeamMera
Beenenue B actponomuto (1 )



Crpoenne u macmtaObl Beenennoit. Kakue tena 3anonustor Beenennyro. KakoBbl MX XapakTepHbIe pa3Mepbl U paccTOSIHUS MexAy HuMmMu. Kakue
¢u3nueckue ycioBUs BcTpeudaroTcs B HUX. Bceenennas pacmmpsiercsi. CoBpeMeHHbIe MeTObl HaOmoaeHuil. e u kak paboTaroT caMble KpYIHbIE
ONTUYECKUE TeJIecKonbl. Kak acTpOHOMBI HCCIEAYIOT raMMa-u3nydeHue BceemeHHoON. UTo yBHUIEnM TpaBUTALIMOHHO-BOJIHOBBIE W HEUTPUHHBIC
TEJIECKOIIBI.

Actpometpust (5 u)
3Bé3nHoe Hebo. Co3Be3nus ceBepHOro noiymapus. Hasurannonusie 38E31b1. JBmkenue Connua no skiauntuke. [letneodbpazHoe NBUKEHUE IIaHET.
HebecHplii sxBaTOp M HeOecHBI MepuanaH. DKBaTOpHAJIbHAs U TOPU3OHTAIbHAs CHCTeMa HEOECHBIX KOOpAMHAT. Buanmmoe ABMkeHHE HEOECHBIX
ceeTmil. llerneoOpa3Hoe nBMXKEHHE IUJIAHET, MOMATHOE W NPSIMOE JBIKEHUE IUIaHET. ODKIMITUKA, 30/JHaKalibHble co3Be3nusd. HepaBHOMepHOE
neuxenre ConHua no sxkauntuke. JIumxenue Jlynsl. @a3bl JIyHbl 1 CHHOAMYECKUH MECHLl, YCIOBUS HACTYIUIEHHUS COJIHEYHOI'O U JIYHHOT'O 3aTMEHM .
[IpyuunHBl HaCTYIJIEHUSI COJIHEUHBIX 3aTMeHUU. Capoc U mpeackazaHus 3aTMeHuid. BpeMs u kanenaapb. 3BE3HOE U COJHEYHOE BpeMs, 3BE3/IHBINA U
TPONMHUYECKUH roJl. Y CTPOHCTBO JIYHHOTO U COJIHEYHOTO KaJIeHAaps, MpoOieMbl X corinacoBanus. KOnmanckuii ¥ rpuropuaHcKuii KajleHjapu.

Heb6ecnas mexanuka (3 4)
[IpencraBnenust o ctpoeHnr COJMHEYHOM CHCTEMbI B aHTHYHBIE BPEMEHA U B CPEJHEBEKOBBE. | €IMOLIEHTpUUECKas CUCTEMa MHpA, JOKa3aTesIbCTBO
BpauieHus: 3emin Bokpyr ComHua. [lapannakc 3B€37 U onpeaeneHue paccTosHus 10 HuX, napcek. Otkpeitre M. KennepoM 3ak0HOB IBH>XKEHUS TUIAHET.
OTKpbITHE 3aKOHA BCEMHUPHOTO TATOTEHUs W 0000meEnHbIe 3akoHbl Kemiepa. Onpenenenne macc HebecHbIX Ten. Kocmuueckue ckopoctu. Pacuérsl
MEepBON M BTOPOM KOCMHUYECKON cKOpocTH U ux ¢usmuueckuit cmpicia. [lonér FO.A. 'arapuna Bokpyr 3emiid Mo KpyroBoil opOute. MexXIIaHeTHbIE
nepenérsl. [TonsTre onTUMalibHON TpaeKTOpUH MoJiéTa K rmiaHere. Bpems nonéra k miuaHeTe u 1atel crapToB. JIyHa u e€ BiausHue Ha 3emitto. JIyHHBII
penbed u ero npupoaa. [IpunusHoe B3aumoseiictBue Mexay Jlynoit u 3emnéit. ¥ nanenue JIynsl ot 3emnu u 3ameanienue Bpaiienus 3emiu. [Ipenec-
CHsl 36MHOM OCH U IIPEIBAPEHUE PABHOACHCTBUM.

CtpoeHue comHeuHOM cucTteMsl (7 1)
CoBpemennble mnpezactasieHuss o ConHeunoil cucreme. CocraB ConHeuHoM cuctembl. IlnmaHeTrbl 3eMHONM Tpynmbl M IUIAHETHI-TUTAHTHI, UX
npUHIUNHaIbHbIe paznuuust. O6mako komer Oopta u Ilosic Koitnepa. Pasmeps! Ten conneunoit cucremsl. [lnanera 3emnsa. @opma u pazMepsl 3eMIIH.
Buytpennee ctpoenne 3emun. Ponp mapHukoBoro sg¢ekra B popmupoBanun knuMara 3emin. McciaenoBanuss Mepkypusi, Benepsl u1 Mapca, ux
cxoxecTb ¢ 3emnéil. Biausiaue nmapHukoBoro 3¢ ¢exra Ha kiuMaT 3emian U Benepsl. Ectb nu sxu3Hb Ha Mapce. DBostoliust opOUT ciyTHUKOB Mapca
®oboca u [eitmoca. [Inanersi-rurantsl. @usnueckue cBoiictBa FOnurepa, CarypHa, Ypana u Henryna. Bynkannueckas 1esTenbHOCTh Ha CIIyTHUKE
IOnurepa Ho. IIpupona konen BOKpyr miaHeT-ruraiToB. [lnanersi-kapiauky n ux csoictBa. Mansle Tena ConHeuHo# cucreMsl. [Ipupona u nuxeHue
actepousioB. Crienuduka aBrxeHus rpymnm actepousioB TposiHues u ['pexos. Ilpupona u asmxenue komer. [losic Koitnepa u O6m1ako komer Oopra.
Meteopsl 1 meteoputsl. [Ipupona maparomux 3BE37, METEOPHBIE NMOTOKM M HMX paauaHThl. CBA3b MEXAY METEOPHBIMM NOTOKAMH M KOMETaMH.
[Ipupoia KaMEHHBIX U KEJIE3HBIX METEOPUTOB. [Ipupoa METEOPUTHBIX KPaTEepOB.

Actpodusuka u 3B€31Has actpoHoMus (7 1)
Mertoapl acTpoU3UYECKUX HCCIAEAOBAHUN. YCTPOMCTBO W XapaKTEPUCTUKU TEIECKONOB pedPpakTopoB ©  pedIaEKTOPOB. Y CTPOUCTBO
panuoreneckonos, paauouHteppepomerpbl. Comnnue. OcHoBHble xapakTepucTuku ConHua. OrmnpeneneHue Macchl, TeMIepaTypbl U XHMHYECKOTO
coctraBa Comara. Ctpoenue conneuHoit armocdepsl. CoHeUHass akTUBHOCTh M €€ BiusiHUE Ha 3emutto U Ouocepy. Bayrpennee crpoenne CorHIa.
Teopernueckuii pacué€r temmneparypsl B 1ieHTpe ConHIa. SIIEpHBII UCTOYHMK SHEPrUU U TEPMOSJIEPHBIE PEAKLMU CHUHTE3a TIeJds M3 BOJOPOJA,
nepeHoc sHepruu u3 ueHtpa CoiHIA HApyXKy, KOHBEKTHBHas 30Ha. HeWTpuHHBIN Teneckonm W HaOmoJaeHUs moToka HelTpuHo oT ConHua.
OmnpeneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3/1: MAacChl, CBETUMOCTH, TEMIIEPATyphl M XMMHUECKOTo cocTaBa. CHeKkTpanbHas Kiaccuukanus 3BE31 U
e€ usuueckre ocHOBHI. /luarpamma "cnekTpajbHbIN KilacCc-CBETUMOCTB'" 3BE3/, CBSI3b MEXJly MacCOil U CBETUMOCThIO 3BE37. BHyTpeHHee cTpoeHue
3BE31. CTpoeHue 3Be3/Ibl TIaBHOM mociieoBaTenbHOCTH. CTpoeHue 3BE3/] KPAaCHBIX TUTAHTOB U CBEpXTUTraHToB. CTpoeHHe 3BE31 O€IbIX KApIUKOB U



mmpezaes Ha ux maccy — npenen Yannapacekapa. Ilynscapel 1 HeHTpoHHBIE 3BE3AbI. [Ipupona 4€pHBIX OBIp U UX mapameTpbl. [[BOMHBIE, KpAaTHBIE U
nepeMeHHbIe 3BE3/1bI. HabmoieHnst ABOMHBIX 1M KPAaTHBIX 3BE31. 3aTMEHHO-TIEpEMEHHbIe 3BE3bI. Onpenenenrne Macce IBOMHBIX 3BE3 M. [lynbcupyromue
NepeMEHHBIE 3BE3]IbI, KPUBBIE M3MEHEHUS Oyiecka nedeni. 3aBUCUMMOCTh MEX/Y CBETUMOCTBIO M TIEPUOJOM Iynbcanuid y uedenn. Ledeunnsr — masku
BO BceneHHOM, 0 KOTOPBIM ONPEIENIAIOT PACCTOSIHUS A0 JANEKUX CKOIJICHUM U rajakTuk. HoBble ¥ CBEpXHOBBIE 3BE3bl. XapaKTEPUCTUKH BCIIBILIEK
HOBBIX 3BE3/1. CBS3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMH CHUCTEMaMH, COJCpKAIIMMHU 3Be3dy Oenblii kapiuk. Ileperekanne BeliecTBa U sICPHBIN
B3pBIB Ha MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBalOTCsSI CBEpXHOBBIE 3BE3/bl. XapaKTEPUCTUKK BCIHBIIIEK CBEPXHOBBIX 3BE3[. I'paBUTAlIMOHHBIH
KoJutarnc Oenoro kapiwka ¢ Maccoil Uannpacekapa B cocTaBe TECHOW JBOWHOM 3Be3/IbI — BCIBINIKA CBEpXHOBOM | THra. B3peiB MaccUBHON 3Be3/IbI B
KOHIIE CBOEH 3BOJIIOLIMU — B3pbIB cBepxHOBOU |l Tuna. HaGmroneHre ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3]l. DBOJIOLUS 3BE3: POXKICHHE, XKU3Hb U
CMePTh 3BE3M. PacyéTr NpomoImKUTENIBHOCTH )KU3HU 3BE3]] pa3HOM MAacChl HA TVIABHOW IIOCJIE0BATENbHOCTU. Ilepexo B KpacHbIe THTaHThI U CBEPXIHU-
FaHThl Iocie ucuepnaHus Boaopona. CIOKOMHas 3BONIOLMS MajJOMAacCHBHBIX 3BE3l M I'PaBUTALMOHHBIA KOJUIAIC M B3PbIB ¢ 00pa3oBaHHEM
HEHUTPOHHOMW 3BE3/1bl UM YEPHOU JBIPBl MAaCCUBHOM 3Be3/bl. OnpesesieHne Bo3pacTa 3BE3/IHbIX CKOIUIEHUM U OTAEIbHBIX 3BE3, IPOBEPKA TEOPUHU IBO-
JIFOIIMHA 3BE3I.

Muneunsiii [1yTs (3 u)
I'a3 u nbute B Nanmaktuke. OGpa3oBaHue OTpaxkaTelabHbIX TyMaHHOCTeH. [Ipuuunbl cBeyeHus auddysHpix TymaHHocTed. KoHIEHTpalus ra3oBelx U
IBUICBBIX TyMaHHOCTeH B [amaktuke. PaccessHHbIe M ImIapoBbie 3BE3HBIE CKOMUICHHUS. HaOmoqaeMble CBOMCTBA PACCESTHHBIX 3BE3HBIX CKOIUICHU.
HaGnronaemble cBOMCTBa IIAapOBBIX 3BE3AHBIX CKOIUIEHMH. Pacripenenenue u xapakTtep IBM)KeHUs cKoruleHMi B ["anmaktuke. Pacnpenenenue 3BE3n,
CKOIIJICHHWH, ra3a u neum B [amaktuke. CBepxmaccuBHas 4€pHas aplpa B IeHTpe ['amakTuku W kocmudeckue nmyun. MHpakpacHbie HaOIr0AeHUS
JBWOKEHUS 3BE3]] B 1IeHTpe ['anakTuku U oOHapykeHHe B LieHTpe ['aJakTHKM cBepXMacCHUBHOM 4epHOH AbIpbl. PacuéT mapamMeTpoB cBEpXMacCUBHON
4EépHOH abIpel. HaOmroneHuss KOCMUYECKUX JTydel U MX CBSI3b C B3PbIBAMH CBEPXHOBBIX 3BE3I.

["amakTuku (3 49)
Knaccudukanus ramaktuk mo Gopme u kameproHHas nuarpamma Xab60ma. CBOWCTBa CIHpPAIBbHBIX, SJUIMITHUYECKUX U HEMPABHIBHBIX TaTAKTHUK.
KpacHoe cmelieHne B CHEKTpax TajJlakTUK U OIpeJIeIeHue PacCTOSHUS 10 HMX. 3akoH XaOb6na. Bpamienue ramaktuk v TEMHas Marepus B HUX.
AKTUBHBIE TalaKTHUKU M KBa3apbl. [Ipuposa akTHBHOCTH TallaKTHK, paJMOTajakTUKA M B3aUMOJEHCTBYIOIIME rajiakTukd. HeoObluHbIE CBOHCTBa
KBa3apoB, UX CBA3b C SApaMH TaJaKTUK W aKTUBHOCTBIO UEPHBIX Ablp B HUX. HaOmronaemble CBOWCTBA CKOIUIEHHMH TalaKTHK, PEHTIC€HOBCKOE
U3JIydyeHue, TeEMIEepaTypa U Macca MEXraJlaKTHUeCKOro ra3a, HeoOXOJUMOCTh CYIIECTBOBAHHUS TEMHOW MaTepUU B CKOIUIEHUSX rajakThk. OLeHka
Macchl TEMHOW MaTEpUH B CKOIUIEHUSX. Sluencras CTpyKTypa paclpeieieHus TalaKTUKU CKOIUIEHUH TaJlaKTHK.

Crpoenue u 3Bomtonus Beenennoit (2 )
KoneuHocTh 1 GeckoHEUHOCTh BeeneHHoN — mapagoKchl KIIaCCHUECKOW KOCMOJIOTHU. 3aKOH BCEMUPHOTO TATOTEHMS U MPEACTaBIEHUS O KOHEYHOCTH U
6eckoneyHoctu Bceenennoit. doToMeTpuuecKuil mapajokc U MPOTUBOPEUHUS MEXIY KIACCUYECKHMHU IMpPENCTaBICHUSIMH O CTpoeHuH BceneHHON u
HaOmoaeHussMu. HeoOxomumocTh mpuBieueHUs oOOIIeld TEOpUH OTHOCUTENBHOCTH Ui MOCTpoeHus Mojenu Bceenennoil. CBs3p Mexmy
TF€OMETPUYECKHUX CBOMCTB IMPOCTPAHCTBA BCEIIEHHOM ¢ pacnpenesieHneM U IBI)KEHHEM MaTtepuu B Hell. Pacmmpsromasica Beenennas. CBs3b cpenHen
IUIOTHOCTH MAaTE€pUM C 3aKOHOM pacIIMpEHHs U IFeOMETPUYECKMMM CBolcTBaMM BcenenHoil. EBknmaoBa M HeeBKIuAOBa reomerpusi BceneHHOM.
Omnpenenenue paanyca u Bozpacta Beenennoit. Mogens "ropsiueit Beenennoit" u penukroBoe n3nydenue. O0pa3zoBaHne XUMUYECKUX DJIEMEHTOB BO
Bcenennoii. O6unue renus Bo BeenenHol 1 He00X0AMMOCTh 00pa30BaHus €ro Ha paHHUX dTarnax 3Bosonnu Beenennoii. Heo6xoauMocTs He TOJIBKO
BBICOKOH IIJIOTHOCTH BEIIECTBA, HO M €r0 BBICOKOM TEMIIEpaTypbl Ha paHHMX 3Talax 3BOJIIOLUM BceneHHOW. PennkToBoe M3iydeHHE — U3IIyYEHHE,
KOTOpOE OCTaJIOCh BO BCeIeHHOM OT Tropsiuero M CBepXIJIOTHOTO COCTOSIHUS MaTepUU Ha paHHUX dTarax >ku3Hu Beenennoil. Habronaemble cBoiicTBa
penMKTOBOTO M3MydeHus. [louemy HEOOX0IMMO TIPUBJICUCHHUE OOIIEH TEOPHUH OTHOCUTEIHLHOCTH /ISl TOCTPOSHUS MOjie BeeneHHOM.

CoBpeMeHHbIE TPOOIIEMBI ACTPOHOMHHU — 3 U



YckopenHoe pacumpenue Beenennoii u témuast sHeprus. HaOmronenust cBepXHOBBIX 3BE31 | THMA B AanéKuX TrajakTHKaX U OTKPHITUE YCKOPEHHOTO
pacmupennst BeeneHHoN. OTKPBITHE CUJTBI BCEMUPHOTO OTTAJIKUBaHUsA. TE€MHAasi SHeprus U e€ BIMsSHUE Ha Maccy BceneHHol no mepe e€ pacInpeHusl.
[Tpupona cunel BcemupHoro orrankuBanus. OOHapyKeHHE IUIaHET Bo3JNe Apyrux 3BE3n. HaOmromeHus 3a ABMXKEHHMEM 3BE3A M ONpPENEICHHS Macc
HEBUJIUMBIX CIIyTHMKOB 3BE37, BO3MYILIAIOIIMX MX HpSIMOJMHEHHOe JIBMKeHHe. Metoabl oOHapykeHusl sk3omiaHeT. OlleHka ycloBHH Ha
MOBEPXHOCTAX dK30Iu1aHeT. [Touck sK301u1aneT ¢ KOM(GOPTHBIMU YCIOBUSAMU JUISl KHU3HU Ha HUX. [ToMCKM ®u3HU U pazyma Bo Bcenennoii. PazButue
IIPEICTAaBICHUA O BO3HUKHOBEHUM U CYILECTBOBAHUM XKU3HU BO BcenenHol. COBpeMEHHBIE OLEHKH KOJUYECTBA BBICOKOPA3BUTBHIX LIUBWIN3ALUNA B
INanaktuke. [TonbITkn 0OHAPYKEHMSI U TOCBUIKM CUTHAJIOB BHE3EMHBIM [IUBHIIM3ALIMSM.

€€ OT JDKCHAYK;

OlLleHUBaHMs HHPOpMaLnK, coaepkaieiics B coodmenusx CMU, MnTepHere, HAydHO-TIOMYJIAPHBIX CTaThSIX.

IIOHMMAaHMsI B3aUMOCBSI3M y4eOHOro mpeaMera ¢ 0COOEHHOCTSIMU Ipodeccuil u npodecCHoHaIbHON 1eATEIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS
110 JAHHOMY Y4eOHOMY IIpeIMETY.

4. TemaTnueckoe IJIAHUPOBAHHUE, B TOM YHUCJIE C yqéTOM paﬁoqeﬁ NnporpaMmmMbl BOCIIMTaAHUA, ¢ YKA3AaHHUEM
KOJIHYECTBA 4aC0B, OTBOAMMbIX HA OCBOCHHC KaKI0# TeMbI

Ne HaumenoBaHue pa3gesia, TeMbI Koa-Bo
4acoB
1. Benenne 1
1 BBenenue B acTpOHOMHIO 1
2. Actpomerpusi 5)
2 3Bé3HOE HEGO 1
3 HebecHble KOOpAMHATHI 1
4 Buanmoe nBrxkenne manet u ConHna 1
5 JiBmxenue JIyHbl ¥ 3aTMEHHUS 1
6 Bpewms u kajieHnaph 1
3. HebGecnasa MmexaHnka 3
7 Cucrema mupa 1
8 3akoHbl Kenepa 1BHKEHHUs IIIaHET 1
9 KocMuueckre CKOpOCTH U MEKIUIAHETHBIE TePeNETh 1
4. Crpoenne ColHEYHOI CHCTEMBI 7
10 CoBpeMeHHbIe MPECTaBIEHHsI O CTPOeHUH U cocTaBe COTHEYHON CHCTEMBI 1
11 [Tnanera 3emst 1
12 Jlyna u e€ BiusiHIE Ha 3eMITIO 1
13 I1naHeThl 3¢ MHOM IpyTIIIbI 1




14 IInanersl-ruranTsl. [1naneTel-Kapiauku 1
15 Marnsie Tena ConHEUHON CUCTEMBI 1
16 CoBpeMeHHbIE NPeACTaBICHUS 0 MPoucxokaeHn COTHEYHON CUCTEMBbI 1

5. Actrpodu3uka v 3B€31Has aCTPOHOMHUS 7
17 Mertozpl acTpohU3NUECKIX HCCIISIOBAHUI 1
18 Connie 1
19 BuyTtpennee ctpoenue u HCTOUHHK dHeprun CosHIa 1
20 OCHOBHBIE XapaKTEPUCTHKH 3BE3N 1
21 beible KapiIMKy, HEUTPOHHBIE 3BE3/1bI, YEPHBIE AbIPBI. JIBOMHBIC, KPATHBIE U IEPEMEHHBIE 3BE3 /bl 1
22 HoBbie 1 cBEpXHOBBIE 3BE3/BI 1
23 DBOIIONNS 3BE3 1

6. MuJeuHblii NyTh 3
24 I'a3 u b B [Nanaktrke 1
25 PaccestHabIe 1 apoBbIe 3BE3THBIC CKOTIIICHUS 1
26 CepxMaccuBHas u€pHasi apipa B ieHTpe Mieunoro [lytu 1

7. TamakTuku 3
27 Kiaccudukanus rajakTuk 1
28 AKTHBHBIE FaJJaKTUKU U KBa3aphbl 1
29 CKOILJICHUS TaJIaKTHK 1

8. Crpoenue u 3Bosonus BeeseHnoi 2
30. KoneuHocTh 1 6€CKOHEUHOCTHh BeeleHHo 1
31. Monens «lopsiueit Beenennoi» 1

9. CoBpeMeHHBIE MPOOJIEMbI ACTPOHOMHHU 3
32. YckopeHHoe paciirpenue BeenenHol u TéMHas dHeprust 1
33. OOHapyXeHHe IIaHEeT BO3JIE IPYTHX 3BE3T 1
34. ITouck >xu3HU U pazyma Bo BeeneHHOM 1




