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Pabouvas mporpamma o aCTpOHOMHH COCTaBJIEHA Ha OCHOBE:

- ®enepanbHOTro 3aKkoHa OT 29.12.2012r. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepamnumy;

- Ilporpammsel Kypca actpoHomuu s 11 KimaccoB 00mIeo0pa3oBaTeNbHBIX YUPEKICHUN (aBTOP
B.M. Yapyrun). Metonuueckoe nmocodue. 11 kmacc «IIpocsemenne» 2017r.

- Ilucema Munobpuayku Poccum ot 20.06.2017. Ne TC-194/08 «O6 opraHuzanuu H3y4eHUS
yueOHOro MpeaMeTa «ACTPOHOMUS

PabGowyas mporpamMma OpMEHTHpPOBaHA Ha UCIOJB30BAHUE JIMHUU y4eOHO-METOIHMYECKOTO
komiuiekca «Cdeprn» o acTpoHOMUH, yueOHHKA «AcTpoHoMU» i 11 KitaccoB 0011e00pa3oBaTEeNbHBIX
yupexenuit astopa: B.M. Yapyruna, usgarensctsa «lIpocsemenue» 2017r.

AcCTpOHOMHSI B POCCHICKOW WIKOJIE BCEerja paccMarTpuBaliach Kak Kypc, KOTOpPBIHA, 3aBeplias
¢u3uKo-MaTeMaTHYECKOe 00pa30BaHKUE BHITYCKHUKOB CPEJHEW LIKOJbI, 3HAKOMHUT UX C COBPEMEHHBIMHU
MPEJICTABICHUSIMA O CTPOCHUU M SBOJIONUHU BceneHHOW M cnocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33peHus. B Hacrosiiee BpeMsi BaXHEHIIMMH 3alad4aMy aCTPOHOMHUHU SIBISIOTCS (OPMHPOBAHUE
NPEJICTABICHUA O EIUWHCTBE (PU3NYECKUX 3aKOHOB, ICHCTByIOIMX Ha 3emiie M B Oe3rpaHUYHOM
BcenenHoii, 0 HEpepbIBHO NMPOUCXOAIIEH SBOJIOLMH HAIIEH IUIAHEThI, BCEX KOCMMUYECKHUX TEI U HX
cuctem, a Takke camoil Beenennoii. Kypc actponomun He TOJIBKO 3aBepiiaeT (PU3UKO-MaTEeMaTUYECKOE
o0Opa3oBaHHe, HO U HECET B ceOe Olpe/ieIeHHbIN 001eHayYHbIN U KYJIbTYPHBIN MOTEHIMAI. ACTPOHOMUS
ABIISIETCS 3aBepiaromel Gpumocodhckoid 1 MUPOBO33PEHUYECKON NUCIUIUIMHOMN, U €€ Mpeno/iaBaHue ecTh
HEO0OXOUMOCTb JUIsl KaueCTBEHHOI'O IOJIHOIO €CTECTBEHHOHAy4yHOro oOpasoBaHus. be3 cnenuanbHOro
dbopMUpOBaHUA AaCTPOHOMHYECKHX 3HAaHMM HE MOXET Cc(hOPMUPOBATHCS ECTECTBEHHOHAYYHOE
MHUPOBO33pEHUE, eNbHas (pu3nuecKkas KapTUHa MUpPa. ACTPOHOMHSI MOXKET TOKa3aTh €IWHCTBO 3aKOHOB
IPUPOJIBI, MPUMEHUMOCTh 3aKOHOB (M3MKM K HEOECHBIM TelaM, J1aTh LEJIOCTHOE MpEACTaBICHUE O
CTpOCHHUH BcCesleHHON 1 IT03HaBaeMOCTH MUPA.

TPEBOBAHUA K YPOBHIO IOAI'OTOBKHA YUYALIUXCSA

[Tnanupyemble pe3ynbTaThl OCBOCHHS Y4EOHOT0 IIpeaMeTa 1o uroram ooydenus B 11 knaccax:

 Ilonyuuth mpencTaBlieHUs O CTPYKType U Maciutabax BcejneHHOW u MecTe 4enoBeKa B HEH.
VY3HaTh 0 cpencTBax, KOTOPHIE UCIONB3YIOT aCTPOHOMBI, UTOOBI 3arJIIHYTh B CaMble YAAJIEHHBIE YTOJIKU
Bcenennoil 1 He TONBKO yBHJIETh HeOECHbIE Tela B HENOCTYNHBIX ¢ 3eMJIM JHana3oHax JUIMH BOJIH
3JIEKTPOMArHUTHOTO M3JIy4€HHUs, HO U Y3HaTh O HOBBIX KaHajaX IMOJIyYEHUAT MH(OpPMALUU O HEOECHBIX
TeJIaX ¢ IOMOIIBIO0 HEUTPUHHBIX U I'PAaBUTALIMOHHO-BOJIHOBBIX TEJIECKOIIOB.

* V3HaTh 0 HAOJIOJaEMOM CIIOKHOM JABWXKEHHM IuiaHeT, JIyHsl u CoslHLA, UX WHTEPIPETALNU.
Kakyto ponp urpanu HaGmonenus 3atmMeHuid JIynsl n CoiHL@ B JKM3HM OOIIECTBA U HCTOPUS HX
HayyHOro oObsicHeHus. Kak Ha OCHOBE acTpPOHOMMUYECKUX SIBJIEHUH JIIOJU Hay4YWUIUCh U3MEPATH BpeMs U
BECTH KaJIeH]1apb.

* VY3Harp, Kak Onarogaps pa3BUTHIO AacCTPOHOMHUHM JIIOJU TMEPEellId OT MpPeACTaBICHUS
TeOLEHTPUUECKOW CHUCTEMbl MHpPA K PEBOJIOLUOHHBIM MPEICTABICHUSIM TI'eTHOLEHTPUYECKON CHCTEMBbI
mupa. Kak Ha ocHOBe mocieiHel OblIN OTKPBITHI 3aKOHBI, YIIPABISIOLINE IBUKEHUEM IUIAHET, U MO3THEE,
3aKOH BCEMHUPHOI'O TATOTEHHUS.

* Ha mnpumepe ucnosnb3oBaHUS 3aKOHA BCEMHUPHOIO TATOTEHMSI MOJYYUTh MPEACTABICHUS O
KOCMHYECKHX CKOpPOCTSIX, Ha OCHOBE KOTOPBIX PACCUMTHIBAIOTCS TPAEKTOPUU TMOJETOB KOCMHUYECKHUX
anmaparoB K IUIaHETaM. Y3HaTh, KaK MpPOSBIsAET ceOs BCEMUPHOE TATOTEHHE Ha SIBJICHUSIX B CUCTEME
3emisi—JIyHa, ¥ HBOJIOINIO 3TOW CHCTEMBI B OyAyILIEM.

* Y3HaTh O COBPEMEHHOM IpEACTaBICHUH, O cTpoeHUU COJIHEUHOM CHCTEMBI, O CTPOEHUU 3eMIin
KaK IJIaHEeThl M TMPHPOJE MapHUKOBOro 3(deKTa, 0 CBOMCTBAX IJIAHET 3€MHOM TPYNIbI M IUIAHET-
TUTaHTOB M 00 HCCIIEOBAaHMUSIX acTEPOUAOB, KOMET, METEOPOMJOB M HOBOIO KJjlacca HEOECHBIX Tel
KapJIMKOBBIX IJTAHET.

* [lonyunuTh TIpEACTABICHUE O METOJaX acTPOPU3UUYECKUX HCCICIOBAHWNA M 3aKOHaX (U3UKHUX,
KOTOPbIE UCHOIB3YIOTCS ISl U3y4eHUs] (PU3NUECKU CBOWCTB HEOECHBIX Tell.

* V3Hare npupony CojiHLIa U €ro aKTMBHOCTH, KaK COJHEYHas aKTUBHOCTH BJIMSET Ha KIUMAaT U
6uochepy 3emiH, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOXHO paccuuTaTh BHyTpeHHee cTtpoeHue ConHIa U
KaK HaOJoJeHHs 3a MOTOKaMu HeUTpuHO OT CONHIIA MOMOTJIM 3arisiHyTh B 1eHTp CoyHIa U y3HaTh O
TEPMOSIEPHOM UCTOYHHUKE SHEPTUU.



* Y3HaTh, KaK OINpPEIENIIOT OCHOBHBIC XapaKTEPUCTUKU 3BE3/I M X B3aUMOCBS3b MEXKIY COOOH, O
BHYTPEHHEM CTPOEHHMM 3BE3] M HCTOYHHMKAX MX DHEPruM; O HEOOBIYHOCTU CBOMCTB 3BE31 OenbIxX
KApJIMKOB, HEUTPOHHBIX 3BE3/ U YEPHBIX ABIP. Y3HATh, KAK POKIAAIOTCS, )KUBYT U YMHUPAIOT 3BE3/IBL.

* Y3HaTh, KaK 110 HAaOJIIOAECHUAM MYJIbCUPYIOIINX 3BE3 Ledeu ] ONpeeNnaTh PACCTOSAHUS A0 APYIHX
raJIakTUK, KaK aCTPOHOMBI 110 HaOJIIOEHUSM JIBOMHBIX M KPATHBIX 3BE3/ ONPENEIISIIOT X MACChl.

* [lonmyunts mpencTaBicHMsI O B3pbIBAX HOBBIX M CBEPXHOBBIX 3BE3]l M y3HaThb Kak B 3BE3/ax
00pa3yroTcs TSKENbIE XUMUYECKUE 3JIEMEHTHI.

* V3HaTh, Kak ycTpoeHa Hama [amaktuka — Mueunsiid I[lyTh, Kak pacrmpeneneHbl B HeEH
paccesHHbIC W IIApOBBIC 3BE3MHBIC CKOIUICHHS M 00JIaka MEK3BE3MHOTO Ta3a u mbutH. Kak ¢ moMoIIbio
HaOIr01eHUI B MH(PAKPACHBIX Jy4ax YAAJOCh NPOHUKHYTh Yepe3 TOJIILY MEX3BE3HOIO raza v IbUIM B
LEHTp ['anakTuky, yBUIETh IBUKCHHE 3BE3]] B HEM BOKPYI CBEPXMACCUBHOM YEPHOU ABIPHI.

* [lony4yuTh NpEACTAaBIECHUE O PA3IMYHBIX THUIAX TAJAKTUK, Y3HaThb O IPOSBICHUAX AKTUBHOCTU
raJlakTHK ¥ KBa3apoB, paclpeelIeHUH raJlakTUK B IPOCTPAHCTBE M (hOpMUPOBAHUH
CKOIUICHUH U SIMEUCTOU CTPYKTYPBI UX PACIIPEACICHUS.

* VY3HaTh O CTPOCHUU M 3BOJIOLMH YHUKAJIbHOrO 00bekTa Bceenennoit B menom. Ilpocneauts 3a
pa3sBUTHEM HPEICTABICHUH O KOHEYHOCTH M OeckoHeYHOCTH BceneHHol, o MdyHIaMeHTanbHbBIX
IapajoKcax, CBSI3aHHbBIX C HUMH.

* [loHATh, KaK K3 HaOJIOJAEMOT0 KPaCHOIO CMELICHUS B CIEKTpaxX NAIEKUX TalaKTUK MPUILIH K
BBIBOJIY O HECTAallMOHAPHOCTH, paclIMpeHUH BceneHHOW, M, YTO B MPOLUIOM OHA OblIa HE TOJIBKO
IUIOTHOM, HO M ropsiueil W, yTo HaOJI0JaeMOe PETUKTOBOE M3JIydyeHHE MOATBEP)KIACT 3TOT BAXKHBIN
BBIBOJ] COBPEMEHHON KOCMOJIOTHH.

* Y3HaTh, KaK OTKPBUIM YCKOPEHHOE paciuupeHre BceneHHoN U ero CBA3bI0 ¢ TEMHOW DHEPrUeH U
BCEMHUPHOM CUJIOW OTTAJIKUBAHMS, IPOTUBOCTOSIIEH BCEMUPHON CUJIE TSATOTEHUS.

* Y3HaTh 00 OTKPBITMH 3K30IUIAHET — IUIAHET OKOJO JPYTUX 3BE3/ M COBPEMEHHOM COCTOSIHUU
po0JIEMbI TIOMCKA BHE3EMHBIX HIUBUIN3ALUI U CBSI3U C HUMHU.

* HayuuThCcsi mpOBOAMTH MPOCTEHIINE aCTPOHOMHUYECKUE HAOIIOIEHUS, OPUEHTUPOBATHCS Cpelu
APKUX 3BE3J U CO3BE3AMM, M3MepsAThb BbICOTHI 3BE3 M ConHLA, ONpEAENsATh acTPOHOMUYECKUMU
METOaMU BpeMsi, HIMPOTY U JIOJITOTy MecTa HaOmoJeHui, umepsaTs nuamerp ColHLIA U U3MEPATh
COJIHEUHYIO aKTUBHOCTB U €€ 3aBUCHUMOCTb OT BPEMEHH.

Yuammecs 101KHBI 3HATD:

CMbBICTT NOHAMUIL: AKTUBHOCTb, aCTEPOMJI, aCTPOJIOTHUsS, aCTPOHOMHUS, acTpodu3uka, arMmocdepa,
6omma, BO3MYIIEHHUS, BOCXOJ CBETWJA, BpalleHHe HeOecHBIX Tel, BceneHHas, Bcmblka, [anakTuka,
TOPU30HT, TpaHyJdbl, 3aTMEHWE, BHIbl 3B€3J, 30[MaK, KaJleHAapb, KOCMOTOHHS, KOCMOJIOTHS,
KOCMOHABTHKa, KOCMOC, KOJblla IUIAHET, KOMETHI, KpaTep, KyJIbMHUHAIUs, OCHOBHBIE TOYKH, JIMHUHU H
IUIOCKOCTH HeOecHoW cdepbl, MarHuTHast Oypsi, MeraranakTuka, MET€op, METEOPUT, METEOPHBIE TEJIO,
JOX/1b, TOTOK, Mineunslif [TyTs, Mops u marepuku Ha JlyHe, HeOecHast MeXaHUKa, BUANMOE U peaslbHOe
NBIDKEHHE HEOECHBIX TEJI W HX CHCTeM, oOcepBaTopusi, OpOuWTa, IUIaHETa, IMOJSIPHOE CUSIHUE,
npoTyOepaHel, CKOIUIEHHE, CO3BE3IUS U UX KJIacCU(UKAIM, COTHEUHAsi KOPOHA, COIHLIECTOSHUE, COCTaB
ConHeyHOM CcHUCTEMBI, TENEeCKON, TEePMHMHATOpP, TyMaHHOCTb, ¢a3bl JlyHbI, QorocdepHble (axensl,
xpomocdepa, yepHas Jiblpa, DBOIIONNS, SKIUNTHKA, SIPO;

onpeodenenun puzuyeckux eeauyuH: aCTPOHOMUYECKasi eAMHMIIA, adenuii, 6J1eck 3Be3/bl, BO3pacT
HeOeCHOro Tela, mapajiakc, mapcek, Nepuo, Nepurennii, Gunyeckre XapakTepuCTUKU IUIAHET U 3BE3/,
X XUMHYECKHMH COCTaB, 3BE3/IHAs BEIWYMHA, PAJMAHT, PAagUuyC CBETUJA, KOCMHUYECKHE PACCTOSHHI,
CBETUMOCTb, CBETOBOW IO/, CXAaTHE IUIAHET, CHHOJUYECKUM M CHAECPUYECKHHA IEpUOJ, COJIHEYHAs
AKTHUBHOCTb, COJTHEYHAsI IOCTOSIHHASA, CIIEKTp cBeTAmMXcs Tel1 COTHEYHON CUCTEMBI;

cmouica pabom u gopmynupoexy 3akonoe: Apucrorens, [ltonemes, ['anunes, Konepuuka,bpyHo,
JlomonocoBa, I'epmiens, bpare, Kemnepa, Hrwrorona, JleBeppbe, Anamca, ['amnes, benomnonabsckoro,
Bpenuxuna, Ctpyse, ['epummpynra-Paccena, AmOapitymsina, bapuapna, Xa66mna, [Jomnepa, @punmana,
OUHIIITEHHA;

JAOJIKHBI YMeTh:

- MCII0JIb30BATh KapTy 3BE3AHOI0 Heba JUIsl HAXOKIACHHS KOOPIMHAT CBETHJIA;

- BBIPAXKATh PE3yIbTaThl U3MEPEHNUH U pacyeTOB B eAUHUIIAX MeXTyHapOIHOM CUCTEMBI;



- IPUBOJAUTH MPHUMEPHI MPAKTHUYECKOT'O HCIIOJIB30BaHUS aCTPOHOMHUYECKHX 3HAHHUH O HEOECHBIX
TeNax U UX CUCTEMAX;

- peliaTh 3aa4y Ha IPUMEHEHNE U3YYCHHBIX ACTPOHOMHUYECKUX 3aKOHOB;

- OCYLIECTBIATh CAMOCTOSTENIbHBIA IMOMCK HMH(QOPMALUU €CTECTBEHHOHAYyYHOI'O COJEp’KaHUs C
UCTIOJIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB, €€ 00pabOTKy U MPEACTaBICHNE B Pa3HBIX (opMax;

BJIajleTh KOMIETeHUUSIMM: KOMMYHUKATUBHOW, pe(ICKCMBHON, JHMYHOCTHOIO CaMOpa3BUTHS,
[IEHHOCTHO-OPHUEHTALMOHHOM, CMBICIIOTIOMCKOBOM, U IPO(PECCHOHATBHO-TPYJOBOTO BEIOODA.

COJAEP)KAHME KYPCA

BBeeHune B aCTPOHOMMIO.

Cmpoenue u macuumabwl Beenennoii, u cospemenuvie HabI0OOEHUSL.

Kakue Tena 3anomusitor Beenennyro. KakoBBI WX XapaKTepHBIE pa3Mepbl U PACCTOSHUS MEKIY
Humu. Kakue pusmueckue ycioBusi BcTpeuaroTcesi B HUX. BeeneHnas pactmpsiercs. ['ie u Tkak paboraror
camble KPYITHbIC ONTHYECKHE TeNeCKOmbl. Kak acTpOHOMBI HMCCIENYIOT ramMMma- M3lydeHue BceleHHO.
Yro yBHIEH TPAaBUTAIIMOHHO-BOJIHOBBIC M HEUTPUHHBIE TEJICCKOIIBL.

AcTpomertpusi.

36€30H0€e HebOo u 8UOUMOe O8UNCEHUE HeDECHbIX CEeMUIL.

Kaxkue 3B&3161 BXOAT B co3Be3aust Opuona u Jlebens. ConHile ABMXKETCS 1Mo SKimnTuke. [lmaners
COBEpIIAIOT TMeTieoOpasHoe nBmwkeHHe. HebecHble koopauHaTel UTO Takoe HEOECHBIM HKBATOp W
HeOecHbIl MepunuaH. Kak cTpodT skBaTopuaibHyIO CUCTeMy HeOecHbIX koopauHaT. Kak crposr
TOPU30HTAILHYIO CHCTEMY HEOSCHBIX KOOPIMHAT.

Buoumoe osusicenue nnanem u Connya.

[TeTiieobpa3HoOe NBIKEHUE TUIAHET, MOMSTHOE U MPSMOE JIBIKEHUE TUIAHET. DKJIUITHKA,

oJMaKanbHbIC co3Be3us. HepaBHomMepHOe nBrkeHne CoJTHIIA 11O SKIUITHKE.

Leuoicenue Jlynvt u 3ammenus.

®a3bl JIyHBI U CHHOAWYECKUN MeCSI], YCIOBUS HACTYIUICHHSI COJIHEYHOTO W JIYHHOTO 3aTMEHHA.
[ToueMy mpoucxoaaT coHeUHbIe 3aTMeHH. Capoc u MpeIcKa3aHus 3aTMEHH.

Bpems u kanenoaps.

3BE3IHOE U COITHEUHOE BPEMsl, 3BE3IHBIN M TPOIMUYECKHH Tof. Y CTPONCTBO JIYHHOTO U COJIHEYHOIO
KaneHaaps, mpobaemsl ux cornacoBanus KOnuaHckuii U TPUTOPUAHCKHIA KalleHAAPH.

HeOecnas mexanmnka.

I'enuoyenmpuueckas cucmema mupa.

ITpencraBnenust o crpoeHnn COJIHEYHOM CHCTEMBlI B QHTHYHBIE BPEMEHA U B CPEIHEBEKOBBE.
l'enmuonienTpuyeckast cucreMa MHpa, J0Ka3aTelbCcTBO BpaimieHus 3emun Bokpyr Comnua. Ilapammakxc
3BE3]] M OIIPEJICIICHUE PACCTOSIHUSA 10 HUX, ITapCeK.

3axonvl Kennepa.

Otxpeitue M.Kemnepom 3akoHOB IBMXEHUS IU1aHET. OTKPHITHE 3aKOHA BCceMMpPHOro TATOTEHMS U
0006mEnnbIe 3aKk0HbI Kerepa. Onpeaenenne Mmacc HEOSCHBIX Tell.

Kocmuueckue ckopocmu.

Pacuétbl mepBoil M BTOpON KOCMHUYECKOH ckopocTh W ux ¢(usmueckuit cmpica. [lonér HO.A
I"arapuna Bokpyr 3emiiu 1o KpyroBoi opouTe.

Mesicnnanemmuvie nepenémeoi.

[TonsiTHE ONTUMANBLHONM TPAEKTOPHUH MOJETA K IIaHeTe. Bpems nmonéra k niaaHeTe U AaThl CTApTOB.

Jlyna u eé enusnue na 3emiuio.

Jlynnsiit penbed u ero npupoza. Ilpunusnoe B3aumoneictaue Mmexay JIyHoi u 3emnéi.

Vnanenne Jlynsl or 3emum W 3aMmemiieHWe BpamieHus 3emiau. llpeneccust 3eMHONM ocH U
IIpeJIBapeHNEe PaBHOIEHCTBU.

CTpoeHue COJTHEYHOI CHCTEMBI.



Cospemennvie npedcmasnenus o Corneunou cucmeme.

CocraB ConHeyHoil cuctembl. llnaHeThl 3eMHOW Tpynmbl W [UIAHETBI- THUTAHTBI, MX
npuHIUNHUaIbHbIe pasmuynst. O6mako komet Oopta u Ilosic Koiinepa. Pazmeps! Telr COMHEYHON CHCTEMBI.

IInanema 3emns.

®opma u pasmepbl 3emund. BayTtpennee crpoenune 3emuu. Pons mapuHukoBoro 3¢¢exra
BhopMHpoOBaHUY KIMMAaTa 3eMJIH.

IInanemur 3emmoti epynnul.

UccnenoBanuss Mepkypusi, Benepsl 1 Mapca, ux cxoxecth ¢ 3emnéit. Kak mapHukoBbeIiidh ekt
rpeeT MOBEpXHOCTh 3eMJIN U neperpeBaet arMocdepy Benepsl. EcTb 1 Ku3Hb Ha

Mapce. DBomrorus opout criyrHuKoB Mapca ®@oboca u Jlelimoca.

IInanemui-cucanmeoi.

®usnueckue cporictBa FOnurtepa, CarypHa, Ypana u Henryna. Bynkanudeckas nedaTeIbHOCTbHA
cnytHuke Onurepa Ho. [Ipupona xosen BOKpyr MiIaHET-TUTAHTOB.

Inanemui-kapauku u ux ceoticmeaa.

Manvie mena Conneunoti cucmembi.

[Tpupona u nBwxeHue acteponoB. Crenudurika ABUKEHHS TPy actepouioB TposiHieB ul pekos.
[Ipupona u nBwxkenue komer. [losic Koiimepa u O6mako xomer Oopra. Ilpupoma mereopoB u
METEOPHUTOB.

Memeopwvl u memeopumei.

[Tpupona magarommx 3BE3A, METEOPHbIE MOTOKM W WX paguaHTbl. CBS3b MEXIYy METCOPHBIMU
MoTOKaMu W KoMmeTramu. llpupoma KaMeHHBIX M JKEJIe3HBIX METeOpuTOB. lIpupona MeTEeOopUTHBIX
KpaTepoB.

IIpakTuyeckas acrpodusuka u ¢pusuka CoyiHua.

Memoowr acmpoghuzuueckux ucciedosaruil.

YCTpOWCTBO ¥ XapaKTEPHCTUKU TEJIECKONOB pPEePpakTopoB U  pedIeKTOpPOB. YCTPOHCTBO
PaMOTEeNEeCKOIOB, PAAMOUHTEPHEPOMETPHI.

Connye.

OcHoBuble xapaktepuctuku ConHua. OnpeneneHne Macchl, TEMIEPATYPbl U XUMHUYECKOTO COCTaBa
Connna. Ctpoenue conHeuHod arMmochepsl. ConHeuHass aKTMBHOCTh M €€ BIMSHHE Ha 3eMIII0 U
o6uochepy.

Buympennee cmpoenue Connya.

Teopetnuecknii pacdy€r TemmepaTypel B ILeHTpe ConHua. fnepHblii HMCTOYHHMK DHEPrUM U
TEPMOSIJIEPHbIE pEaKIMM CHHTE3a Telusl U3 BOJOPOJa, MepeHoc 3Hepruu u3 ueHtpa CosHIA Hapyxy,
KOHBEKTHBHAs 30Ha. HeMTpHHHBIN Tesneckon n Halmo1eHus MoToka HeWTpruHo oT CoHIA.

3Bé3abl.

OcHosHble XapakmepucmuKu 36€30.

OnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE31: MacChl, CBETUMOCTH, TEMIIEPATYPbl U XUMHUYECKOTO
cocraBa. CrnekTpanpHas kiaccupukanus 3B€3a U e€ (Gu3nueckre OCHOBBL Jlnarpamma «CHeKTpajbHBIN
KJIACC» — CBETUMOCTbD 3BE3]1, CBS3b MEX/y MacCOl U CBETUMOCTb 3BE3 L.

Brympennee cmpoenue 36€30.

CrpoeHue 3Be3bl IVIABHOM mocieqoBartenbHOCTH. CTpoeHue 3BE37 KpacHbBIX TMTAHTOB U
CBEPXTUTaHTOB.

benvie kapauku, nelmponHvle 36€30bl, NYIbCAPLL U YEPHBLE ObIPHL.

Crtpoenue 3BE3]] OenbIX KapJUKOB U Mpenen Ha ux maccy — mpenen Yanapacekapa. [lynbcapsl u
HEUTpOHHBIE 3BE3/b1. [Iprpona 4EPHBIX ABIP U UX ITAPAMETPHI.

Hesoiinvle, kpamuule u nepemeHHvle 36€30bl.

Habmionenuss TBOMHBIX M KpaTHBIX 3BE3/. 3aTMEHHO-TIepeMeHHble 3BE3bl. OmnpeseneHne Macct
nBoiHBIX 3BE3A. I[lynmbcupyromye mnepeMeHHble 3BE3IbI, KpHUBbIE U3MeHeHus Orecka uedeun.



3aBUCHMOCTh MEXAY CBETUMOCTBIO WM TEpuoaOM Tynbcanuii y uedeun. Lledeuapl — masku BO
BcenenHoi, o KOTOpbIM ONPEIEAIOT PACCTOSHUS A0 JaJEKUX CKOIJICHUM U rajlaKTUK.

Hoegvie u ceepxnosule 36€300l.

XapaKkTepUCTUKU BCIBIIIEK HOBBIX 3BE3/. CBSI3b HOBBIX 3BE3]l C TECHBIMHU JIBOWHBIMUT CUCTEMaMHU,
coJlepKalIMMK 3Be3ay Oenblii kapiuk. [leperekanue BemiecTBa W SIICPHBIA B3PHIB HAa MOBEPXHOCTH
Oenoro kapiuka. Kak B3pbhIBaroTCS CBEpXHOBBIE 3BE3/1bI. XapaKTEPUCTUKH BCIIBIIIEK CBEPXHOBBIX 3BE3.
I'paBuTanmonHsIil Kosuianc 6enoro kapiauka ¢ maccoil Yanapacekapa B COCTaBe TECHOM JBOMHOMN 3BE€3.Ibl
— BCIHBILIKA CBEPXHOBOW MEPBOTO THUMA. B3pbIB MacCHBHOW 3BE3/1bl B KOHLIE CBOEH 3BOIIOLNN — B3PbIB
CBEpXHOBOI BToporo tuna. HabroneHue ocTaTkoB B3pHIBOB CBEPXHOBBIX 3BE3/I.

Deonroyus 36€30. podicoeHUe, HCU3Hb U CMePMb 36€30.

Pacuér mpoAoKUTENIBHOCTH KW3HM 3BE3J pa3sHOM MAcChl Ha TJIABHOM IMOCIEA0BATEIBHOCTH.
[lepexon B KpacHble TMI'aHTBI M CBEPXTUTaHThI IOCIE HcUepraHus Boaoponaa. CHOKOWHAas 3BONIOLHUS
MaJIOMACCUBHBIX 3BE3]], M TPABUTAIIMOHHBIA KOJIJIAIIC W B3PBIB C 00Opa30BaHUEM HEUTPOHHOU 3BE3/bI WK
yEpHOU JIbIPbl MaCCUBHOM 3Be37bl. OnpeneneHue Bo3pacTa 3BE3IHBIX CKOIUIEHUI U OTHIEIbHBIX 3BE3] U
IIPOBEPKA TEOPUHU IBOJIIOLUHU 3BE3 L.

Muaeunsrii ITyTs.

I'az u noinw 6 I'anakmuxe.

Kak oOpasyrorcst orpakatenbHble TymManHOCTH. [louemy cBersatcst muddys3nbie TymanHocTH. Kak
KOHLICHTPUPYIOTCS Ta30BbI€ U MbLIEBbIE TYMAHHOCTH B ["aiiakTuke.

Pacceannvie u waposvie 36é30ubie ckonnenus.

Habmroiaembie cBOICTBa paccesHHBIX 3BE3AHBIX CKOIUleHWH. HaOmromaemblie CBOMCTBA IIApOBBIX
3BE3/IHBIX CKOIUIEHMN. Pacnpenenenue m xapakrtep IBHKEHMs CKOIuleHMM B ['amakTtuke. Pacnipenenenue
3BE3], CKOIUIEHUH, rasa u npuid B ['amaktuke. CBepxmaccuBHas 4€pHas Jblpa B LEHTpe l'amakTuku u
KocMmuyeckue my4un. MHppakpacHbie HaOIr0AeHUS ABMDKEHUS 3BE3 B IeHTpe ['anakTuku u oOHapyKeHue
B IEHTpE ['alaKTMKU CBEPXMACCUBHOM YEPHOW JbIpbl. Pacdy€T mapamMeTpoB CBEPXMACCHUBHOU YEPHOHU
nbIpbl. Habmoqennss KOCMMYECKHX JIydeil M UX CBS3b CO B3PBIBAMH CBEPXHOBBIX 3BE3I.

T'anaxkmuxu.

Kak kmaccuuuupoBanu ramakTukd nmo (opMe M KaMepToHHas auarpamMMa Xao0Omia. CBolicTBa
CIUpPANbHBIX, JUIMNITUYECKUX M HEMPaBUJIbHBIX TajakThK. KpacHoe cMmelleHne B CIeKTpax TajlakKTHK U
OIPEJIETICHUE PACCTOSHHUS 10 HUX.

3axon Xabb6na.

Bpamenne raiaktuk 1 TEMHas MaTepus B HUX.

AxmusHvle canakmuKku u K6azapbwi.

[Tprpona akTUBHOCTH TaJlakKTUK, PaJUOTAIIAKTUKU U B3aUMOJIEHCTBYIOIINE raakTuku. HeoObIuHbIe
CBOMCTBA KBa3apoB, UX CBA3b C AIPAMU IATAKTUK U aKTUBHOCTBIO YEPHBIX JbIP B HUX.

Ckonnenus 2anakmux.

HaGnronaemble cBOWCTBA CKOIUIEHUH TalakTHUK, PEHTT€HOBCKOE M3JIydeHHue, TeMIepaTypa U macca
MEXTaJTaKTHUYeCKOro ra3a, He00OXOUMOCTh CYHIECTBOBAaHMSI TEMHOW MaTepUM B CKOIUIEHUSX TaJIaKTHK.
Onenka Maccel TEMHOM MaTepuu B CKOIUICHMSX. Sluencras CTpyKTypa paclpeacieHus TalaKTUKH
CKOIIJICHU! TaJIAKTHUK.

Ctpoenue u 3Bo0IUA BeejieHHOI.

Koneunocmo u 6eckoneunocmuv BceeneHHOU — NApadoKcobl KIACCUYECKOU KOCMOLOSUMU.

3aKOH BCEMHUPHOIO TSATOTEHHUS WM IPEICTaBICHHs O KOHEYHOCTH M OECKOHEYHOCTH BceneHHOi.
DOTOMETPUYECKUN MAPATOKC M MPOTUBOPEUUS] MEKIY KIACCUYECKUMHM IPEICTABICHUSMU O CTPOCHUU
Bcenennoii u HaOmogeHusMu. HeoOXOIuMOCTh TPUBJICUYECHHS OOIIEH TEOPUM OTHOCHUTEIBHOCTH IS
nocTpoeHus mojaenu BceenenHoil. CBs3b MEX]y T€OMETPUUECKHX CBOMCTB IpOCTpaHCTBa BceneHHoil ¢
pacrpeieIeHueM U JIBIOKCHHEM MaTepUU B HEH.

Pacwupsrowanca Beenennas.

CBs3b cpefHEl TIIOTHOCTH MaTepUH C 3aKOHOM PACIHIMPEHHS U T€OMETPUUYECKHMH CBOWCTBAMHU
Bcenennoii. EBknamaoBa u HeeBKiMaoBa reomerpusi Bcenennoi. OmnpeneneHue paavyca U Bo3pacTa



Bcenennoii. Mogens «ropsiueit Bcenennoit» u penukToBoe u3nydeHus OOpa3oBaHHE XHUMHYECKHX
a1eMeHTOB Bo Beenennoii. O6wmime renus Bo BeeneHHO#M 1 HEOOX0IUMOCTh 00pa30BaHUs €r0 Ha paHHUX
sTanax spoioiuu Bceenmennoit. HeoOX0oaMMOCTh HE TOJIBKO BBICOKOHM IIJIOTHOCTH BEIIECTBA, HO M €ro
BBICOKOH TEMIIEPATYphl HA paHHUX 3Tanax 3BOJoUUH BeenenHo. PenukToBoe u3iiyueHrue — u3JlydeHue,
KOTOpOE OCTal0Ch BO BCeNeHHOM OT ropsyero U CBEpXIUIOTHOI'O COCTOSIHUS MaTEPUM HA PaHHMX 3Tanax
)ku3HU Bcenennoit. HaOmromaemple CBOWCTBa pEIMKTOBOrO M3iydeHHs. I[lodemy HeoOXoaumo
npuBJeueHHe 00IIel TEOPUH OTHOCUTEIILHOCTH JUTSI TOCTPOSHHS Moienu BeeneHHo.

CoBpemeHHBIe IPOOIeMBbI ACTPOHOMHUH.

Yckopennoe pacuupenue Beenennoti u mémnas snepeus.

HaGmronenns cBepxHOBBIX 3BE3N | Tuma B Janékux TallakKTUKaX M OTKPBITHE YCKOPEHHOTO
pacmpenust BeenenHoil. OTKpbITHE CUIIBI BCEMUPHOTO OTTAJIKMBAHMS. TEMHAsl SHEPrUsl yBEIMYHUBAECT
Maccy Beenennoii no mepe e€ pacumupenus. [Ipupona cuisl BceMupHOro oTTankuBaHus.

ObuapysiceHue niamem 803ie Opyeux 36€30.

HabGmronenns 3a 1BUKEeHUEM 3BE3 U ONPEACIICHUS MacC HEBUIUMBIX CIIyTHUKOB 3BE3f,
BO3MYILAIONIUX UX MPSIMOJIUHEIHOE ABMKeHne. MeTo bl 00HapykeHust 3k301uianeT. O1eHka ycaoBuil Ha
MOBEPXHOCTSAX dK30IuIaHeT. [lonck sKx30mianeT ¢ KoM(pOPTHBIMU YCIOBUSAMH JUIS KU3HH HA HUX.

Toucku orcuznu u pasyma 6o BcenenHoll.

Pa3zeute npencTraBieHMI O BO3HUKHOBEHMM U CYIIECTBOBAHMM JKH3HM BO BceneHHOM.
CoBpeMEHHbIE OLICHKM KOJMYECTBA BBICOKOPA3BUTHIX LMBWiAM3auuid B [amaktuke. [lombiTkn
O0OHapyXEHUsI U MOCHUIKM CUTHAJIOB BHE3EMHBIM LIUBUIM3ALUS.

TemaTu4eckoe noypouHoe miaHuposanue. (35 yacon)

BBenenue B actponommuio (2 4) .

Lenv usyuenus oanmoui membl — TO3HAKOMHTH YYAllUXCSl C OCHOBHBIMU ACTPOHOMHYECKHMH
o0BbeKTaMu, 3anojHsAomuMu Beenennyro: mianeramu, CosHueM, 3BE31aMM, 3BE3HBIMU CKOIUICHUSMH,
TralJaKTUKaMH, CKOINUVICHHUSAMH TaJIaKTHK, (1)I/I3I/I‘~I€CKI/IMI/I mnmponeccamu, IMPOTCKAIONIMMHU B HHUX W B
OKpY)KaloIlleM MX TMPOCTPAaHCTBE. Yyallluecss 3HAaKOMATCS C  XapaKTepHbIMH  MaciiTtabamu,
XapaKTCPU3yIOIIUMHU CBOMCTBA JTHX HeOECHBIX Teil. Taxxke IPUBOIATCA CBCACHUA O COBPEMCHHBIX
ONTUYECKUX, UHPPAKPACHBIX, paino-, pEHTTEHOBCKUX TEJIECKONax U obcepBaropusix. Takum oOpaszom,
yyauecs 3HaKOMsTCS ¢ TeMU HEOECHbIMU TellaMu U OOBEKTaMH, KOTOpPhIE OHU B JalbHEWIIEM OyayT
OJpOOHO M3ydaTh HA ypOKaxX aCTPOHOMMHU.

Actpomerpus (5 ).

Lenvro uzyuenuss dannou memsvt — GHOPMHUPOBAHUE Y YUAITUXCS O BUJIE 3BE3IHOTO HEOA, pa3OneHnun
€ro Ha CO3BE3/IMs, MHTEPECHBIX 00BEKTaX B CO3BE3AUSIX U MU(DOIOTUU CO3BE3/AUI, PA3BUTUN aCTPOHOMHHU
B aHTHYHbIE BpeMeHa. 3ajiaya ydalquxcsl MpoCeInTh, KaK MEpPeXo]l OT OPUEHTAIMHM MO CO3BE3AUSAM K
UCIIONIb30BaHUI0 HEOECHBIX KOOPIWHAT TMO3BOJHI B KOJIHMYECTBEHHOM OTHOIICHHHM W3Yy4YaTh BHJIUMBIE
NIBIDKEHUS Tell. Takke IeNblo ABJISIeTCs n3ydeHue Buaumoro apwxkeHus Comuna, JIyHbI U miiaHeT U Ha
OCHOBE 3TOr0 — TIOJIyYEHHE MPEACTaBICHUS O TOM, KaK acCTPOHOMBI HAy4YMJIUCh IPEICKA3bIBATH
3aTMEHUS; TTOJIy4EeHHUS MIPeICTaBICHHs 00 OJJHOM U3 OCHOBHBIX 33/1a4 aCTPOHOMHUU C APEBHEUIINX BPEMEH
— U3MEpPEHUHU BPEMEHHU U BEJICHUM KaJeHAapsl.

Heb6ecnasn mexanuka (4 v).

Llenv usyyenus memsbt — pa3BUTEE TMpeAcTaBieHUNM o cTpoeHuH COJIHEYHON CHUCTEMBI:
TEOLICHTPUYECKasT U TEMOLEHTPUUYECKUE CUCTEMBbI MUpa; 3akoHbl Kemepa o ABMKEHUU IJIAHET U UX
00606menne HploTOHOM; KOCMHUYECKHE CKOPOCTH M MEKIUIAHETHBIE TIEPEIETHI.

Ctpoenue CostHeuHO# cucrembl (7 4.)

Llenv uzyyenuss memwvl — MONYYUTH TpeACTaBieHHe O cTpoeHWHU CONHEYHON CHUCTEMBI, M3yYUTh
¢uznueckytro npupony 3emau U JIyHbI, SBIEHHS OPUIUBOB U TMPELECCUU; MOHATh (PU3MUECKHe
OCOOCHHOCTH CTPOCHHUS IUJIAHET 3€MHOW TPYIIbI, IUIAHET-TUTAHTOB W TUIAHET- KapiUKOB; y3HATh 00



0COOEHHOCTSIX TPHUPOAbI M JABIXKEHUS aCTEpPOUIOB, MOJYYUTh OOIIME MPEICTaBICHUS O KOMeETax,
METEeOpax U METEOPUTAX; y3HaTh O Pa3BUTUU B3IJIJ0B Ha NpoUCXO0XkaeHHEe COJHEYHOM CHCTEMBI U O
COBPEMEHHBIX IPEJICTABJICHUAX O €€ MPOUCXO0XKICHUH.

Actpodusuka u 38é3aHasa acrponomus (9 v).

Llenv uszyuenus memvl — TOIYYUTh MPEACTABICHUE O PA3HBIX TUIIAX ONTHYECKUX TEJIECKOIIOB,
panuoTesneckonax M MeToJaxX HaONIOJIEHHH C MX MOMOINBIO; O METOJax W pe3yibTarax HaOIroIeHHHA
ConHua, ero OCHOBHBIX XapaKTEPUCTUKAX; O MPOSIBICHUSAX COJIHEYHOM aKTHUBHOCTH M CBSI3aHHBIX C HEU
nporeccax Ha 3emie U B Ouocdepe; 0 ToM, KaKk aCTPOHOMBI Y3HAJIM O BHYTpeHHeM cTpoeHnn ConHIa u
KaK HaONIOJICHUS COJHEYHBIX HEHUTPUHO MOATBEPIMJIM HAIIM MPEJICTaBICHHUS] O Mpoleccax BHYTPU
ConHna; TONYYUTh TIPEACTaBICHUE: OO0 OCHOBHBIX XapaKTEPUCTUKax 3BE3J, WX B3aHMMOCBS3H,
BHYTPEHHEM CTPOCHUHU 3BE3]] pA3UYHBIX TUIIOB, IOHATH IPUPOLY OENIBIX KapIMKOB, HEUTPOHHBIX 3BE3] U
YEPHBIX JbIP, Y3HAaTh KaK JABOMHBIC 3BE3/bI MMOMOTAKOT OINPEIEIUTh MAacCChl 3BE3J, a IMYJIbCHPYIOIIUE
3BE3[Ibl — pacCTOSHUS BO BCelleHHOM; MONYy4YuTh NPENCTABICHHE O HOBBIX M CBEPXHOBBIX 3BE3/AX,
y3HaTh, KaK )KMBYT U YMUPAIOT 3BE3/IbI.

Mueunsiii [IyTs — Hama ['anakruka (3 ).

Llenv uzyuenue memsvt — TMONYYUTH MpeAcTaBieHue o Hamiei ['amaktuke — Mieunom Ilytu, 06
o0BbeKTax, €€ COCTABIAIOILIMX, O pAaclpeieiieHUH ra3a M IbUIM B HEH, PAcCeSIHHBIX U IAapOBbBIX
CKOIUICHUSIX, O €€ CIUPaJIbHOU CTPYKTYype; 00 HCCIIeOBaHUU €€ LEHTPaJIbHBIX o0jacTeil, CKPBITHIX OT
HAaC CWJIbHBIM IOIVIOIEHUEM I'a30M U IIBUIBIO, a4 TAKXKE O CBEPXMACCUBHOW YEPHOU JIBIPE, PACIIOIOKEHHOU
B caMOM LeHTpe ['amakTuku.

I'anakruku (3 4).

Llenv usyuenusi memvi — TIOJYYUTh TMPEJCTABICHUE O pA3JIMYHBIX THUIMAX TajakTUK, 00
OTIPEJICJICHUN PACCTOSHUM 10 HUX 110 HAOJIOJCHUSIM KPAacHOTO CMEIICHMs JIMHUHW B UX CIEKTpax, U O
3aKoHe Xa00sa; 0 BpallleHUH TaJaKTUK U CKPBITOM TEMHOW MAacChl B HUX; MOJIYYUTh MPEICTABICHUE 00
AKTHBHBIX TaJlaKTUKAX M KBa3apax M 0 (PU3MUECKUX IMpolieccax, MPOTEKAIINX B HUX, O paclpeieIeHUH
rajJakTUK M HMX CKOIUIEHMHA BO BCeleHHON, O ropsyeM MEKraJaKTUYeCKOM Ta3e, 3aloJIHSIOIINM
CKOTIJICHUS T'aJaKTHK.

Crtpoenue u 3Bo0onuA Beesiennoii (3 ).

Llenv uzyuenuss memsvt — TOJIYYUTH TNpeAcCTaBiIeHHE 00 YHUKalIbHOM 00bekTe — BceneHHoil B
IIEJIOM, y3HaTh KakK pelIaeTcs BONPOC O KOHEYHOCTH WM OecKoHeuyHocTH BceneHHOH, 0 mapamokcax,
CBSI3aHHBIX C 3TUM, O TEOPETUUYECKUX MOJOKEHHUSIX 00IIel TEOPUN OTHOCUTEIBbHOCTH, JIEKAIINX B OCHOBE
HOCTPOEHHS KOCMOJIOTHUYECKUX Mojienell BeenenHoM; y3HaTh Kakue HaOMI0JeHHs MPUBEIH K CO3JIaHHIO
pacumpsromencss Moaenu BceleHHO#, 0 pamnyce W Bo3pacte BcenmeHHOUM, O BBICOKOM TeMIieparype
BEIIECTBA B HAYaJbHbIE IEPUOABI XU3HU BCEIEHHOM M O MNPUPOAE PEIUKTOBOIO H3IIYUYEHHsS, O
COBPEMEHHBIX HaOJIOJEHUSIX YCKOPEHHOTO paciiupeHus BeenenHoil.

CoBpeMeHHbIE TPOOIeMBbI ACTPOHOMMH (3 U).

Llenv usyuenus Oamnoli membi — TOKa3aThb COBPEMEHHBbIE HAIPaBICHMUS H3ydeHHUs BcereHHOH,
pacckazaTb O BO3MOXKHOCTH OIpeNEJeHHs] PAcCTOSHUN J0 TajJakTUK C IOMOIIBI0 HaOII0AeHUN
CBEPXHOBBIX 3BE3]l U 00 OTKPHITHH YCKOPEHHOTO pacuIMpeHus BceneHHOo#, o ponu TEMHOW SHEPruu u
CHJIBI BCEMHPHOTO OTTAJIKMBAHMS; YyYallhecs TMOJydaT MpeACTaBlIeHHe 00 HSK30IUIaHeTaX U TOUCKE
9K30IIaHeT, OJaronpUsTHBIX IS )KU3HU; O BO3MOXKHOM YHCJI€ BHICOKOPA3BHUTHIX IUBIIIM3AIIMIA B HaIIECH
["amakTKe, 0 METOaX MOMCKaX KU3HU M BHE3EMHBIX ITUBUIU3AINN U MPOOJIeMax CBS3U C HUMHU.



TemaTnuyeckoe IJIAHKPOBaAHME

Tema

YacoB

I'naBa 1. BBenenne B actponomuio (1 yac)

I'naBa 2. Actrpometpus (S4acos)

I'naBa 3. Hebecnan Mmexanuka (3uaca)

I'naBa 4. Ctpoenne costHeuHO# cucTembl (7 4acoB)

I'nmaBa 5. Acrpodusuka u 3Be31Hast acTpoHoMusl (8 4acoB)

I'naBa 6. Muieunbiii nyTh (3 yaca)

I'naBa 7. IN'anakrukm (3 yaca)

I'naBa 8. CTpoenne u 3BoJIIOLMS BCeJIeHHOM (2 yaca)

OO |NO OB WIN
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I'naBa 9. CoBpeMeHHbIe IPO0JIeMbI ACTPOHOMMH (2 yaca)

w
S

Bcero:

C=RU, O=BOY COW nrr
MexaypedeHck,
CN=LlanowHunkoBa Bepa
BnagnmunpoBHa,
E=m_rech_sch@samara.edu.
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