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Jlannasi mporpamMma CcOCTaBjJ€Ha Ha OCHOBE TPEOOBaHMI K pe3ylbraraM OCBOEHHS OCHOBHOM 0Opa30BaTEeNIbHOM MPOTPaMMBI CPETHEro
obmero oopazoBanus (PI'OC) MOY Any:KMHCKOW CPETHEH IIKOJIBI.

I[lnannpyembie pe3ybTaTbl 0CBOCHHUS Y4eOHOI0 NpeaIMeTa 0 ACTPOHOMHUM

10 kiace

[] TOMy4uTh MPENCTaBICHHS O CTPYKType W MacmTadax BceneHHOW M MecTe YeloBeKa B HEMW; y3HATh O CPEICTBaX, KOTOPHIE HCIOJB3YIOT
aCTPOHOMBI, UTOOBI 3aITITHYTh B CaMble y/ajaEHHbIE YTOJIKU BceneHHol u He TONbKO YBUJIETh HeOeCHbIE Tela B HEAOCTYIHBIX ¢ 3eMJIU Juarna3oHax
JUTMH BOJIH JICKTPOMAarHUTHOTO U3TY4YCHHsI, HO M Y3HATh O HOBBIX KaHaJaX MOTy4eHHS HHPOpMAIHK O HEOSCHBIX TEJIaX C MOMOIILI0 HEHTPHUHHBIX U
IPaBUTALIMOHHO-BOJIHOBBIX TEJIECKOIOB.

[] y3HaTh O HAOIIOMAEMOM CIIO)KHOM JBIoKeHUU TutaHeT, Jlyael u ConHia, ux uHTEpnperanuu. Kakyio pois urpanu HaOMIOACHHS 3aTMCHHIA
Jlynsl u ConHIla B )HU3HU OOIIECTBA U UCTOPUS UX HAyYHOTO 0ObscHeHusa. Kak Ha OCHOBE aCTpPOHOMUYECKUX SBICHUH JIOIU HAYYHIIUCh U3MEPATH
BpeMsi U BECTH KaJICH1aph.

[] y3HaTh, KaK Onarojapsi pa3BUTHIO aCTPOHOMMUH JIFOAM MEPELUIH OT MPEACTaBICHHS TEOLEHTPUUECKON CHCTEMBbl MHpPa K PEBOJIOIIMOHHBIM
MPEICTABIICHUSIM TEIMOIEHTPUYECKON cucTeMbl Mupa. Kak Ha OCHOBE MoOcieaHe ObLIM OTKPBITHI 3aKOHBI, YIPABIISIIONIME JBUKEHUEM IUIAHET, U
M03/IHee, 3aKOH BCEMUPHOTO TATOTEHUS.

[] Ha mpuMepe HCHOJb30BaHHS 3aKOHA BCEMHPHOTO TATOTEHUS MOJYYHTH MPEACTABICHUS O KOCMUYECKUX CKOPOCTSIX, HA OCHOBE KOTOPBIX
PacCUMTHIBAIOTCSA TPACKTOPHH MOJETOB KOCMUYECKUX allaparoB K IJIaHETaM. Y3HAaTh, KaK MPOSBISET ce0s BCEMUPHOE TATOTEHHUE Ha SBJICHUSX B
cucreme 3emisi—JlyHa, U IBOJIIOIMIO ATOW CUCTEMBI B Oy YyIIEM.

[] y3HaTh O COBPEMEHHOM IIPE/CTaBICHUH, O CTpoeHUH CONHEYHOH CHCTEMBbI, O CTPOSHUM 3eMJIM KakK IJIaHeThl U MPUPOAE MAPHUKOBOTO
a¢dekTa, 0 CBOMCTBAX TUIAHET 3¢MHOM IPYIIIBI U TUIAHET - TUTAHTOB U 00 UCCIICIOBAHUSX aCTEPOHIOB, KOMET, METCOPUTOB U HOBOTO Kjlacca
HEOECHBIX TeJ KapIMKOBBIX TUIAHET.

(] MONy4YHTh TPEACTAaBIECHHWE O METOoAaX acTPOPU3MUYECKUX HCCIECIOBAHUN W 3aKOHAX (PU3MKH, KOTOPHIE HUCHOJB3YIOTCS I W3YYCHUS
(bu3nYECKUX CBOWCTB HEOECHBIX TE.

[ y3uare npupoay CoyiHIIa U €r0 aKTUBHOCTH, KaK COJIHEUHAs aKTUBHOCTH BIMSET HA KIMMarT B Ouocdepy 3emin, Kak Ha OCHOBE 3aKOHOB
(GU3UKH MOXHO paccuuTarh BHyTpeHHee cTpoeHue CoNHIa U Kak HaONoAeHUS 3a MOTOKaMu HedHTpuHO oT CoNHIIA TOMOTIIM 3aliISHYTh B LIEHTP
CoHIia ¥ y3HaTh 0 TEPMOSJIEPHOM UCTOYHUKE SHEPTUH.

[] y3HaTh, KaK OMPEAETSIOT OCHOBHBIE XapaKTEPUCTHKHU 3BE3]] U UX B3aHMMOCBSI3b MEXAy c000ii, 0 BHYyTPEHHEM CTPOEHUH 3BE3 U MCTOYHHKAX
WX DHEPTUH; O HEOOBIYHOCTH CBOWCTB 3BE3] O€NBIX KapJIWKOB, HEUTPOHHBIX 3BE31 M UEPHBIX JBIP. Y3HATh, KaK POXKIAIOTCS, KUBYT U YMUPAIOT
3BE3/BIL.

[] y3HaTh, KaKk IO HAOTIONCHUSIM MYJIbCUPYIOIMUX 3BE3M Iedena omnpenensarh pacCTOSHUS JO0 JAPYTrUX TaJaKTHK, KaK acTPOHOMBI IO
HaAOTIONEHUSIM JBOWHBIX U KPATHBIX 3BE3]1 OMPEAEISIOT UX MACCHI.

[ Tlomy4uTh IpeCTaBIEHUS O B3PhIBAX HOBBIX M CBEPXHOBBIX 3BE3] M y3HATH KaK B 3BE3/1aX 00Pa3YIOTCA THKETBIE XUMUYECKHUE DJIEMEHTHI.

[J VY3Harp, Kak ycTpoeHa Hama ['anaktuka — Mueunsiii [1yTh, Kak pacrpesnesieHbl B HEM pacCesHHbIE M IApPOBbI€ 3BE3AHBIE CKOIUICHHS U
obnaka MeX3BE3THOTO Ta3a U mbUIH. Kak ¢ moMorpo HabmroneHnii B MH(PaKpaCHBIX JIy9ax yAadoCch MPOHUKHYTH Yepe3 TOJILY MEK3BE3IHOTO ra3a
Y TIbUIM B LEHTpP ['anakThku, yBUAETh IBUKEHUE 3BE3]] B HEM BOKPYT



CBEPXMAaCCUBHOM YEPHOM ABIPHI.

() Tlomy4uTh HpencTaBICHHE O PA3NIMYHBIX THUIAX TaJAKTHK, Y3HaThb O INPOSBICHUSAX AKTMBHOCTU TajJaKTUK M KBa3apoB, PACHpPENEICHHUU
raJlakKTHK B IIPOCTPAHCTBE M (DOPMUPOBAHUYN CKOTUICHHUH U SIMEUCTOM CTPYKTYPHI HX pacHpeaeIeHHUs.

(] Y3HaTh O CTPOCHMH U 3BOJIIOLUHM YHUKAJIbHOro oO0bekTa BeeneHHoM B nienoM. [IpocnenuTs 3a pa3sBUTHEM MPEACTaBIEHUI 0 KOHEYHOCTH U
OeckoHeuHOCTH BceenenHoil, 0 pyHaaMeHTaIbHBIX MapagoKcax, CBSI3aHHBIX C HUMHU.

[l TloHATh, KaK U3 HAOIIOIAEMOI0 KPACHOTO CMEIIEHUS B CHEKTpax JalIEKUX IaJaKTHK IPUILIM K BBIBOAY O HE CTAllMOHAPHOCTH, PACILIUPEHUN
Bcenennoii, u, 94T0 B MpOILIOM OHA OblJIa HE TOJBKO IJIOTHOM, HO W TOps4Yei H, 4yTO HAOIIOJaeMOe PEIMKTOBOE M3IyYeHHE MOATBEPIKIACT 3TOT
Ba)KHBIN BBIBOJI COBPEMEHHON KOCMOJIOTHH.

[J V3HaTp, Kak OTKpPBUIM YCKOPEHHOE pacliMpeHHe BCEleHHONM M €ro CBA3bK0 ¢ TEMHOM SHEpPrueid M BCEMHUPHOW CHUJIOM OTTaJIKHBaHUS,
IIPOTUBOCTOSIIEN BCEMUPHON CUJIE TATOTCHHUS.

(] Y3Harh 00 OTKPBITHH SK30IUIAHET — IUIAHET OKOJIO IPYTHX 3BE3/ U COBPEMEHHOM COCTOSTHUM MPOOIEMbI IOMCKA BHE3EMHBIX LIMBUIN3ALUNA U
CBSI3M C HUMH.

O Hay4auThcst mpoBOIUTH MPOCTEHIINE ACTPOHOMHYECKUE HAOIIONEHHS, OPUEHTUPOBATHCS CPEIU SIPKUX 3BE3 U CO3BE3IHIA, U3MEPATh
BbICOTHI 3B&37] 1 COJIHIIA, ONPEeIATh ACTPOHOMUYECKUMH METOJaMU BpeMsl, LIMPOTY U JOJITOTY MecTa HaOutoaeHul, u3Mepsats auamerp CosHua u
U3MEPATH COIHEYHYI0 aKTUBHOCTB U €€ 3aBUCHUMOCTb OT BPEMEHHU.

COILEP/KAHUE
BBenenne B aCTPOHOMMIO
Crpoenne n maciitadbl BeesieHHOM, M COBpeMeHHbIe HAOIKIeHH .

Kakue tena 3anonusiror Beenennyro. KakoBbl HX XapakTepHbIe pa3Mephbl U pacCTOSHUS Mex1y HUMHU. Kakue Qu3nueckne ycloBHs BCTPEYAIOTCS B
HuX. Bcenennas pacummpsiercs. ['e m kak paboTaroT camble KpyHHbIE ONTHUECKHE TeJecKombl. Kak acTpOHOMBI HCCIIEAYIOT ramMma-u3jlyuyeHHue
Bcenennoit. Yto yBuaenu rpaBUTallMOHHO - BOJIHOBBIE M HEUTPUHHBIE TEJIECKOIIBI.

AcTpomMerpus

3Bé3nHOE HeOO M BHAMMOE IBHKeHUe He0eCHbIX CBeTHJI

Kakue 3B&31b1 BxomaT B co3Be3aust Opuona u Jlebens. ConHie ABMKeTCs MO SKauNTUKe. [IMaHeTsl coBepiiaioT meTiaeodpa3zHoe ABHIKEHHE.
Hebecnsie koopauHarel. YTo Takoe HEOECHBIN SKkBaTOp M HeOecHbIN MepuanaH. Kak CTposST SKBaTopualibHYIO cUCTEMY HeOecHbIX koopanHat. Kak
CTPOAT TOPU3OHTAJIBHYIO CHCTEMY HeOecHBIX koopauHar. Bunumoe apmxkenue rnaner u Connina. Iletineobpa3zHoe ABMKEHHE IUIaHET, MOMATHOE U
psiIMO€ ABM)KEHUE TUTaHET. DKIMNTHKA, 301aKaibHble co3Be3nusa. HepaBHomepHoe nukeHue. CoHIla 10 SKIUITHKE.

JBuxenue Jlynel u 3armenus @a3pl JIlyHbl 1 CHHOOUYECKUI MECSL, YCIOBUS HACTYIJIEHUS COJTHEYHOTO M JIyHHOro 3armeHuil. [louemy mpoucxonsr
coyHeuyHble 3atMeHus. Capoc M mpeackasaHus 3aTMEeHM. Bpems m kaneHaapp 3BE3AHOE M COJHEYHOE BPEMsl, 3BE3MHBIA M TPONHWYECKUH TOI.
YCTpOHCTBO JIYHHOTO U COJTHEYHOTO KajeHaapsi, MpooiieMbl UX coracoBanus FOnnaHCKuil 1 rpUropuaHCcKuid KajleHIapu.

Hebecnas mexaHuka

I'esimonieHTpUYeCcKasi cucTeMa MUpa

[IpencraBnenus o crpoeHur COJHEUHOM CHCTEMBbI B aHTUYHBIE BPEMEHA UB CPEIHEBEKOBBE. | eNMoLeHTpruecKas: cUcTeMa MUpa, J0Ka3aTeabCTBO
BpaieHus 3eman Bokpyr Connua. [Tapamnakc 3B€31 1 onpenesieHne pacCcTOsSHUSA 10 HUX, TapCeK.



3akonbl Kemiepa

Otkpritue U.Kemepom 3akoHOB nBIKeHUS IiaHeT. OTKpbITHE 3akoHa BcemMupHoro taroteHus U 00600ménHbie 3akoHbl Kerepa. Onpenenenue
Macc HeOECHBIX TeJ.

KocMmuueckue ckopocTu

Pacuérel mepBoii 1 BTOPOI KOCMUYECKOH CKOpOCTH U uX (uszmueckuii cMbici. [Tonér KO.A. 'arapuna Bokpyr 3eMiu o KpyroBoi opoure.
MexniaHeTHbIE MePeaéThbl

[ToHATHE ONTUMATIBLHOM TPAEKTOPHUH IOJIETA K IIaHeTe. Bpems noséra K IUIaHeTe U JaThl CTapTOB.

JlyHa u e€ Biausinue Ha 3eMJI10

Jlynnsiii pensed u ero mpupona. [IpunuBHoe B3aumoneicTBue mMexay JlyHoit u 3emnéit. Ynanenue JIyHbl OT 3eMIM U 3aMeUICHUE BpAICHUS
3emuu. [Ipeneccust 3eMHOM OCH M MIpeIBApPEHUE PABHOJAEHCTBUM.

CTpoeHue COJTHEUHOH CHCTEMBI

CoBpeMeHnHbIe npeacTasieHus 0 CoiHeYHOH cucTeme.

CocraB ConnaeuHoil cuctemsl. [ImaHeTsl 3eMHON TpyIIbl W TUIAHETHI-TUTAHTHI, UX MPUHOUNHAIbHBIE pazauuus. O6mako komer Oopra u [losic
Koitnepa. Pazmepsl T€1 COTHEUHON CUCTEMBI.

IInanera 3emus

®opwma u pazmepsl 3eminn. Buyrpennee ctpoenue 3emin. Ponb napaukoBoro ¢ dexra B GopMUpPOBaHUN KIUMaTa 3eMITu.

IIna"eTsl 3eMHOI rpynNbI

Uccnenoanus Mepkypusi, Benepsl 1 Mapca, ux cxoxectb ¢ 3emnéit. Kak mapHUKoBbI 3¢ ¢eKT rpeer MOBepXHOCTh 3eMJIM U IeperpeBaeT
armocdepy Benepsl. Ectb 1 xu3ns Ha Mapce. DBomonust opout crryrHukoB Mapca ®oboca u Jlelimoca.

Ili1a"eTsI - TUTaHTHI

®uznueckue coiictBa Onurepa, Carypna, Ypana u Hentyna. Bynkanuueckas nestenbHocTs Ha ciyTHuKe FOnmrepa HMo. [Ipupona konen Bokpyr
IUTAHET - TUTAHTOB.

Ili1aHeThI - KAPJIMKYU U UX CBOMCTBA.

Maunbie Tesaa CoJiHEe4HOH cCHCTEMBbI

[Ipupona u nBwxenue acteponoB. Cnenuduka ABMKEeHUs rpynna crepouaoB TposHues u I'pexos. [Ipupona u asmxenne komer. [losic Koiinepa u
Ob6naxo xomet Oopra. [Ipuposa METEOpOB 1 METEOPHUTOB.

MeTeopsl 1 MeTEOPHUTHI

[Tpupona nagarommx 3BE371, METEOPHBIE NMOTOKM M HUX paauaHThl. CBA3b MEXIYy METEOPHBIMU IOTOKAaMH M KoMmeTamu. lIpupoma kaMeHHBIX U
JKEJIE3HBIX METEOpPUTOB. [Iprpona METEOPUTHBIX KpaTepoB.

IIpakTnyeckas acrpodusnka u pusznka Coanua

MeTtonabl acTpopu3nIeCKUX HUCCIeI0BAHN I

YCTpOHCTBO M XapaKTEPUCTHKH TEJIECKONIOB pepaKTOPOB U PePIEKTOPOB. YCTPOUCTBO PaIUOTEIECKOIIOB, PaluOUHTEPHEPOMETPHI.

Coanue




OcnoBuble xapakrepuctiku Connna. OnpeneneHne Macchl, TeMIeparypbl U xumuueckoro cocraBa Comnma. CTpoeHne comHeuyHOU arMochepsl.
ConHeyHast akTUBHOCTD U €€ BIUsIHUE Ha 3emitto u 6uocdepy.

Buytpennee crpoenue ConHua

Teopetnueckuil pacu€r temneparypsl B HeHTpe ConHUa. SIaepHbId MCTOYHUK SHEPIHMHM U TEPMOSJAEPHBIC PEaKUHUM CHUHTE3a IeJIMs U3 BOJOPOAaA,
nepeHoc 3Hepruu u3 nentpa ConHIa HapyXKy, KOHBEKTHBHAA 30Ha. HeMTPUHHBIN Tesieckom 1 HabMoaeHHs ToToKa HelTpuHO oT CoHIA.

3Bé31b1

OcCHOBHBIE XapaKTePUCTHKH 3BE3/1

OmnpeneneHre OCHOBHBIX XapaKTEPUCTUK 3BE3/1: MacChl, CBETUMOCTH, TEMIIEPATypPhl 1 XUMHUECKOro cocraBa. CriekTpaibHas Kiaccuukaus 3BE31
U e€ pu3nYecKre OCHOBBL. JlnarpaMma «CreKTpajgIbHBIN KJIACC) —CBETUMOCTb 3BE3/I, CBSI3b MEXKIY MAaCCOW U CBETUMOCTBIO 3BE3I.

BuyTpenHee cTpoeHue 3Bé3/1

CrpoeHue 3Be3/1bl INIABHOM nocienoBareabHOCTU. CTpoeHUe 3BE3/] KPACHBIX TUTAHTOB U CBEPXTUTAHTOB.

Beable kapukH, HEHTPOHHBbIE 3BE3/1bI, YJIbCAPbI U YéPHBbIE AbIPbI

Crpoenue 3BE371 OebIX KapiIUKOB U Mpee Ha X maccy — npenen Yanapacekapa. [Tynbcapsl u HeiiTpoHHbIe 3BE3/b1. [Ipupona 4€pHBIX IBIp U UX
napameTpsbl.

/[BoiiHbIE, KPAaTHBIEC U NIepeMEeHHbIE 3BE3/bI

HaGnronenust ABOMHBIX M KpaTHBIX 3BE3A. 3aTMEHHO - mepeMeHHble 3BE31bl. OmpeneneHne mMacc JBOWHBIX 3BE3A. [lynabcupyromye nepemMeHHbIe
3BE3/bI, KPUBBIE M3MEHEHHs Oyiecka medens. 3aBUCHMOCTh MEXKAY CBETHMOCTBHIO M TEpUOAOM myibcauuid y nedeua. Lledeunpr — masku BO
Bcenennoi, 1o KOTOPBIM ONPEAEISIIOT PACCTOSHUSA O JAJEKUX CKOIUIEHUN U FaJIaKTHUK.

HoBele 1 cBepxHOBbIE 3BE3/1bI XapaKTEPUCTUKHU BCHBILIEK HOBBIX 3BE3/. CBS3b HOBBIX 3BE3]] C TECHBIMU JBOMHBIMU CHUCTEMAaMH, COJAEPKAIIUMHU
3Be3ny Oenblif kapnuk. IleperexaHue BemiecTBa M siZepHBIA B3pBIB HAa MOBEPXHOCTH Oenoro Kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3JIBI.
XapakTepuCTUKU BCIIBIIIEK CBEPXHOBBIX 3BE3/1. [ paBUTAllMOHHBIN KoJuTanc Oenoro kapiuka ¢ Maccoi YaHapacekapa B cOCTaBE€ TECHOM JBONHOM
3BE€3[lbl — BCIIBIIIKA CBEPXHOBOW IEPBOrO THUIIA. B3pbIB MacCHBHOW 3BE31bl B KOHIE CBOEU DBOJIOLMM — B3PBIB CBEPXHOBOM BTOPOIO THIIA.
Habnronenne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/1. DBOIIOLUS 3BE3/I: POXKIECHUE, )KU3Hb U CMEPTh 3BE31 Pacuér mpoaoKuTENbHOCTH )KU3HH 3BE3]]
pa3HOIl Macchl Ha IVIaBHOW MOCIJENOBaTesbHOCTU. llepexon B KpacHblE TMraHTBl M CBEPXTMIaHTBI IIOCIE UcuepnaHus Bopopona. CriokoilHas
3BOJIIOLIMSL MaJI0 MAaCCUBHBIX 3BE3]l, U TPaBUTALMOHHBIN KOJUIANIC U B3pBIB C 00pa30BaHUEM HEWTPOHHOM 3Be3[bl WM YEPHOU ABIPHI MACCUBHOM
3Be3abl. Onpenenenue Bo3pacTa 3BE31HBIX CKOIJIEHUH U OTJENbHBIX 3BE3] U IPOBEPKA TEOPUH IBOJIIOLIMU 3BE3.

Miaeunblii IIyTh

I'a3 u nbLIb B las1akTHKE

Kak oOpa3sytorcs orpaxkarenbHble TymaHHOCTHU. [louemy cBersitcs nud¢ys3Hble TymMaHHOCTH Kak KOHIEHTpUPYIOTCS Ta30Bbl€ UM IbLIEBbIE
TYMAaHHOCTH B [ anakTuke.

PaccesiHHbIC M IIAPOBBIE 3BE3HbIE CKOMJICHUSA

Habnronaemble cBOMCTBA paccessHHBIX 3BE3IHBIX ckorieHn. Habmronaemble cBoiicTBa MIapoBhIX 3BE3AHBIX CKOIUICHUH. Pacripenenenue u xapakrep
JBW)KEHUA CKOIUleHWMH B ['anmaktuke. PacnipeneneHue 3BE3N, CKOIUIEHWH, ra3a U nbuid B ['amaktuke. CBepxmaccuBHasg 4€pHas Ablpa B LIEHTPE




lanaktukn u xKocmuueckue ny4yn. MHppakpacHble HAOMIONCHHS ABWKEHUs 3BE3N B LEeHTpe [amakTuku u oOHapykeHHe B IeHTpe lamaktuku
CBEpPXMACCUBHOW YEPHOH JBIPHI.

Pacuér mapameTpoB cBepxMaccUBHON 4E€pHOM IbIpbl. HabmoneHns: KOCMHMUYECKUX JTy4el ¥ UX CBSI3b CO B3PbIBAMU CBEPXHOBBIX 3BE3I.

lajaKkTHKH

Kak knmaccuduuumpoBanu ramaktuku mo ¢opme u KamepToHHas nuarpamMa Xa06ia. CBOICTBAa CHHMpabHBIX, IMNTUYECKUX M HENPAaBUIBHBIX
ranakTuk. KpacHoe cMeleHne B CrieKTpax rajlakTUK U ONpPeIeJICHUE PACCTOSHUA O HUX.

3akon Xa601a

Bpamienue rajiakTuk U TEMHas MaTepusi B HUX.

AKTHBHBIE TUJIAKTHKHA U KBa3apbl

[Tpupona aKkTUBHOCTHM TaJaKTHK, PAaJUOTATAKTHKHA M B3aWMOJICHCTBYIONIME TalakTUKU. HeoObluHble CBOMCTBA KBa3apoB, MX CBA3b C SJIpaMH
TaJaKTUKH aKTUBHOCTBIO YEPHBIX JBIP B HUX.

CxonieHus raJJaKTHK

Habnrogaemble cBolicTBa CKOIUJIEHMM TalaKTHK, PEHTTEHOBCKOE H3JIy4YEHHE, TEMIepaTypa M Macca MEXKralakKTHUYeCKOro rasa, HeoOXOAMMOCThb
CYILLIECTBOBaHUS TEMHOM MaTe€puu B CKOIUICHMSX ranakTuk. OLEeHKa Macchl TEMHOW MaTepUH B CKOIUICHUAX. Sueucras CTPYKTypa paclpeacsieHHs
TaJaKTUKU CKOILJICHUH T'AJIAKTHK.

CrpoeHnue u 3Boa0LUA BeeJieHHOM

Koneunocth u 6eckoHedyHOCTH BeesleHHOH — mapaiokebl KJIacCHYecKoi KOCMOJIOTHH.

3aKOH BCEMHUPHOIO TATOTEHHS U MPEACTaBICHHUS O KOHEYHOCTH M OeckoHeyHocTH Bceenennoit. dotoMerpuueckuii mapagokc M IPOTHBOPEUUS
MEXIy KIACCHYECKUMH TPEICTaBICHUSIMA O CTpoeHHH BceenenHoit u HaOmoneHussMA. HeoOXOOMMOCTh TpUBIEUEHUS OOIIEH Teopuu
OTHOCHUTEJIBHOCTH JUIsl MocTpoeHus: mozenu Beenennoi. CBA3b MEXKIy T€OMETPUYECKUX CBOMCTB IPOCTPAHCTBA BcesleHHO ¢ pacnpeneneHueM u
JIBIDKEHUEM MaTepHH B HEMl.

Pacummpsromasica Beesiennas

CBsi3b cpefHEl TUIOTHOCTH MaTepuu C 3aKOHOM PACHIMPEHHS U Te€OMETPUUECKUMHU cBOMcTBaMu BceenenHoi. EBKINIOB U HE €BKIIMIOB F€OMETPHS
Bcenennoii. Onpenenenue panuyca u Bo3pacta Beenennoii. Monens «ropsiueit Beenennoit» u penukroBoe uznyudeHusi. O6pa3oBaHrne XUMUYECKUX
aneMeHTOB BO Bcenennoil. OOunue remuss Bo BceneHHON M HEoOXOAMMOCTh 00pa3oBaHUS €r0 Ha PAHHUX JTamax 3BONIONUHM BceneHHOM.
HeobxomumMocTh He TONBKO BBICOKOHM TUIOTHOCTH BEIIECTBA, HO U €r0 BBICOKOW TEMIEpaTyphl Ha PaHHUX 3Tarax 3BOdIOIUHN Beenennoil. PenukroBoe
U3JIy4eHHE — W3JIy4yeHHEe, KOTOpPO€ OCTaJIOCh BO BCENEHHOW OT ropsdyero M CBEPXILIOTHOIO COCTOSHMS MAaTe€pUM Ha PAHHHUX JTalax XU3HU
Bcenennoil. HaGmromaemble cBoOWcCTBa peNMKTOBOrO u3nydeHus. Ilouemy HEOOXOQMMO NpHUBIEUYEHHE OOLIeH TEOpHUH OTHOCHTEIBHOCTH JUIS
MOCTpOEHMS Moziesiu BeenenHoil.

CoBpemMeHHbBIE IPO0JIeMbl ACTPOHOMHUH

YckopenHoe pacuupenue BeesieHHOM U TEMHAs YJHeprust

Habmtonenust cBepXHOBBIX 3BE3/ | THMA B Jan€KMX TallakKTUKaX U OTKPHITHE YCKOPEHHOTO paciiupeHus BceeneHHol. OTKphITHE CHUIIBI BCEMHPHOTO
OTTaJIKMBaHUA. TEMHas dHeprus yBeanuuBaeT Maccy Beenennoil mo mepe e€ pacmumpenus. [Ipupona cuiel BceMupHOTO OTTankuBaHus.
Oo0napy:xeHHne IJIAHET BO3JIe APYTIUX 3BE3/.




Habnronenus 3a ABM>KEHUEM 3BE3/L U ONPENEIICHUS MAacC HEBUIUMBIX CIYTHUKOB 3BE3]l, BO3MYILIAIOLIMX UX NPSIMOJIMHEWHOE ABM)KEHUE. MeTobl
oOHapyxeHus 3k3o011aHeT. OLeHKa yCIIOBHM Ha MOBEPXHOCTX AK30IIaHeT. [Iouck 3k301u1aHeT ¢ KoMGOPTHBIMM YCIOBUAMU /7Sl )KU3HU HA HUX.
IHouckm xku3HU U pasyma Bo BeeseHHoit

PazBuTtHe mpencraBieHM O BO3HUKHOBCHMM M CYLIECTBOBAHMM JXKM3HHM BO BceneHHOH. COBpeMEHHBIE OLICHKH KOJIMYECTBA BBICOKOPA3BUTBIX
nuBuian3anuil B ['anakruke. IlonbiTkn oOHapyKeHUS U MOCHUIKM CUTHAJIOB BHE3EMHBIM LIMBHIIM3ALIMSIM.

TemaTuueckoe IVIAHUPOBAHHUE

Ne Tema KoJsimuecTBo 4acoB
I'maBa 1. BBenenue B actponomuio (1 1ac)
1 CrpykTypa u Macitadbl Beenennoi. Jlanekue riyOunsl BeeneHHOM. 1
I'maBa 2. Actpomerpus (S4acos)
2 3Be3nHoe He0o0. HebecHble KOOpIMHATHI. 1
3 Bunnmoe nmwkenue mianeT u ConHIIA. 1
4 JIBrxenune JIyHbl v 3aTMEHUS. 1
5 Bpewms u kasieHapsb. 1
6 AcTpoMeTpus. 1
I'maBa 3. HebGecnasi mexanuka (34aca)
7 Cucrema mupa. 1
8 3aKOHBI ABUKEHUS TIJIAHET. 1
9 Kocmuueckue ckopocTu. MeKIIsIaHETHBIE NIEPETIETHI. 1
I'naBa 4. CTpoeHue cojiHeYHOI cucTeMbl (7 4acoB)
10 CoBpemenHnble nipeactasienns Conneunoit cucreme. [lnanera 3emos. 1
11 [Tnanera 3emus 1
12 Jlyna u ee BiusiHME Ha 3EMJIIO. 1
13 [1naHeThl 3eMHOM TPyMNIIbL. 1
14 I1naneTel-ruradTsl. IlnaneTsi-KapiauKy. 1
15 Mausle Tena CosHeuHOM cucTeMbl. COBpEMEHHBIE IPEACTABIECHUS O IPOUCXOKAEHNN COJTHEUHOW CHUCTEMBI. 1
16 CtpoeHune COTHEYHOU CHCTEMBI. 1
I'naBa 5. Actpodusnka u 38e31Has acTpoHoMusi (84acos)
17 MeToap! acTpoU3NIECKUX UCCIIETOBAHUN. 1
18 ConHue. 1
19 BHyTpeHHee cTpoeHre u HCTOUHHMKH dHeprun CoaHIa. 1




20 OCHOBHBIE XapaKTEPUCTUKH 3BE3I. 1

21 beible KapiMKy, HEUTPOHHBIE 3BE3/bl, YIbCAPbI U YEPHBIE JBIPHI. 1

22 JIBOIHBIE, KPATHBIE Y IEPEMEHHBIE 3BE3/bI. 1

23 HoBble 1 CBEpXHOBBIE 3BE3/IBI. 1

24 DBOIIOLUS 3BE3] 1
I'maBa 6. Muieunsblii nyTsh (3 yaca)

25 ['a3 1 bUTb B raJIaKTHKE. 1

26 PaccesiHHbIC U 11IapOBBIC 3BE3HBIE CKOTUICHUS. 1

27 CBepxmaccHBHasl YEpHas Jplpa B LICHTPE raJaKTHUKH. 1

I'maBa7.l'anakruxku(34aca)

28 Krnaccudukamus rajakTuk. 1

29 AKTHUBHBIE raJJaKTUKU U KBa3aphbl. 1

30 CKoruieHus rajJakTHK. 1
I'naBa 8. CTpoeHue u 3BoJIIONNUS BCeJIeHHOI (2 yaca)

31 KoHeuHOCTh M OECKOHEUYHOCTD BCEJICHHON — MapaiOKChl KIIACCHYECKOH KOCMOJIOTHH. 1

32 Monenb ropsiueil BCEJICHHOU U PEJIMKTOBOE M3ITyUEHUE. 1

I'maBa 9. CoBpeMeHHbIe TP00JIeMbI ACTPOHOMHH (2 yaca)
33 YCKOpeHHOE paclIMpeHre BCEICHHON 1 TeMHas YHeprus. OOHapyKeHUE TUIAHET OKOJIO IPYTHX 3BE3/I. 1
34 OO6napyxeH#ue MIaHeT Bo3Je ApYyrux 3Be3a. [louck xu3Hu U pa3yma BO BCETICHHOM.




