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l. Ili1anupyemble pe3yabTaThl OCBOCHUSI Y4eOHOI 0 NpeaMeTa
(mpeaMeTHbIe, MeTANIPpeAMETHbIEC, IUYHOCTHbIE)

IIpeameTHbIe pe3yabTaThl:
[ToHUMAaTh CMBICT MOHSTHI: T€OLEHTPUYECKAs! U TeTMOLEHTPUYECKasi CUCTEMA, BUIUMAs
3BE€3/IHAs BEJIMYMUHA, CO3BE3/HE, MPOTUBOCTOSIHUS U COSMHEHUS TUIAaHET, KOMETa, aCTEPOUI,
METEOpP, METEOPUT, METECOPOUI, TIJIaHETA, CITYTHUK, 3Be3/1a, CoHeyHas cuctema, [ anakTuka,
Bcenennasi, BceMupHOE U MOSICHOE BPEMSI, BHECOJIHEUHAs TJIaHeTa (IK30IIIaHeTa),
CIEKTpaJIbHAs KIIACCH(HUKAINSA 3BE3/1, TapaJlIaKkc, PEIMKTOBOE n3llydeHue, bobiioit B3peis,
YyepHas JbIpa;
[TorumaTh cMBICHT (PU3UYECKUX BEIIMYUH: TIAPCEK, CBETOBOM IO/, ACTPOHOMHYECKAsS SAMHHUIIA,
3BE3/IHAs BEJIUUYMHA;
[Tonumats cMbIca pu3rueckoro 3akoHa Xab0s1a; OCHOBHBIE ATAIbl OCBOEHHSI KOCMUYECKOTO
MPOCTPAHCTBA; TUIIOTE3bI TPOUCX0kAeHUs] COJTHEUHOW CUCTEMBI; OCHOBHBIE
XapaKTEPUCTHKHU U cTpoeHne CoJIHIIA, COJIHEUHOM aTMocdephl; pa3Mepsl [ anakTukw,
MoJIoXKeHue 1 nepuo odpanieHus: CoaHIla OTHOCUTENBHO 1eHTpa ["aakTuky;
YMeTb NMPUBOIUTH IPUMEPHI: POJIM ACTPOHOMUHU B PA3BUTUM IIMBUIIM3AIIMU, UCTIOJIb30BAHUS
METOJIOB HCCJICIOBAHMM B AaCTPOHOMHH, Pa3JIMYHBIX JIMAMAa30HOB AIIEKTPOMAarHUTHBIX
M3JIyYeHUN i1 mojydeHuss uHpopManmuu o0 oObekTax BcenenHoi, momxydeHus
ACTPOHOMUYECKONW WH(OpPMAIMU C MOMOIIBI0 KOCMHUYECKHUX amlmnapatoB M CIEKTPATLHOTO
aHaJIWu3a, BIUSHUS COTHEYHOM aKTUBHOCTH Ha 3E€MITIO;
OTIUCBHIBATh M OOBSCHATH: pa3Nuyus KaJeHIapeu, YCJIOBHUS HACTYIUICHHUS] COJIHEUHBIX U
JYHHBIX 3aTMeHUH, (a3bl JIyHbI, CyTOUHBIC IBMKEHUS CBETHJI, MPUYUHBI BO3SHHUKHOBEHUS
MPUJIMBOB M OTJIMBOB; MPUHIIMI JEHCTBUS ONTHYECKOTO TEJIECKOIa, B3aUMOCBSI3h (PU3UKO-
XUMHUUYECKUX XapaKTepUCTUK 3BE3]l C MCIOJIb30BAHHEM JUarpaMMbl ''IBET-CBETUMOCTH',
(bv3UYeCKue TPUYMHBI, OINPEACIAIONINE PAaBHOBECHE 3BE3J, MCTOUYHHUK DSHEPTHH 3BE31 U
MMPOUCXOKACHIUE XUMHUUYECKHX OJJIEMEHTOB, KpacHOE CMeEIIeHHe ¢ ToMomplo 3ddexra
Homnepa;
XapaKTepH30BaTh OCOOCHHOCTH METOJOB IO3HAHMS ACTPOHOMHH, OCHOBHBIC JJIEMEHTHI W
cBoiicTBa 1aHer COJIHEYHOM CHCTEMBI, METOJbl OINPEJECICHUS PACCTOSIHUNM W JIMHEHWHBIX
pa3MepoB HEOECHBIX TEJI, BO3MOYKHBIC ITYTH 3BOJIIOIMH 3B€3]] PA3IMYHON MACCHI;
HaxoJIUTh Ha HeOe OCHOBHBIE c03Be3ausi CeBEpHOTO MOJIyIIApus, B TOM uwmcie: boibiias
Mensenuna, Mamas Mensenuna, Bonomac, Jlebens, Kaccuomes, OpuoH; camble spKue
3Be3/bl, B TOM unciie: [lonspHas 38e3na, Apkryp, Bera, Kanemna, Cupuyc, berenbreiise;
HCIMOJIb30BaTh KOMIIBIOTEPHBIE MIPUJIOKEHUS 1715 onpeneneHus nojoxenus Comuua, JIyHsl u
3BE€3]1 Ha JTIO0YIO 1aTy ¥ BPeMs CYTOK JIJIsl IAHHOTO HACEJICHHOTO MyHKTA;
WCIOJIb30BaTh NPUOOPETCHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOW JEATEIbHOCTH H
MOBCETHEBHOW >KU3HU JUISl: IOHUMAHMS B3aMMOCBSI3U aCTPOHOMHUU C JIPYTMMHU HayKaMu, B
OCHOBE KOTOpBIX JIEKAT 3HAHUS IO aCTPOHOMHUHM, OTHAEIEHUE €€ OT JDKCHAYK; OLEHUBAHU S
unpopmanuu, coaepxaiieiica B coobmenusx CMU, HHtepHeTe, HayYHO-TMOMYJISPHBIX
CTaThsIX.

JINYHOCTHBIE pe3yJIbTaThI:
(dhopMHUpOBaHHE YMEHUS YIPABISATH CBOCH MMO3HABATENBHON JAESITETbHOCTHIO, OTBETCTBEHHOE
OTHOIIIEHHE K YYEHUIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO M caMOOOPa30BaHUIO, a
TaK)K€ 0CO3HaHHOMY MOCTPOCHHUIO MHIANBUAYaIbHONH 00pa30BaTeNbHOM NeTEIbHOCTH Ha
OCHOBE YCTOMYMBBIX NTO3HABATEIBHBIX HHTEPECOB;
(dhopMHpoBaHKE MMO3HABATENBHON 1 MHPOPMALIMOHHON KyIbTYPhI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITEILHOM pabOThI ¢ KHUTAaMHU M TEXHHYECKUMU CPEACTBAMU WH(OPMAIIMOHHBIX
TEXHOJIOT U,
(dhopmupoBaHre yOSKISHHOCTH B BO3MOXKHOCTH MTO3HAHUS 3aKOHOB MPHUPOJIBI U UX
WCIOJIb30BaHUs Ha O6J1aro pa3BUTHS YEIOBEYECKOM IMBUITU3AIINN;



(opMupoBaHHE YMEHHS HAXOAUTH a/IEKBATHBIEC CIIOCOOBI TIOBEJICHNUS, B3aUMOJICHCTBUS U
COTPYZIHUYECTBA B Mpoliecce yueOHOH 1 BHEY4eOHOM IeITeIbHOCTH, POSIBISATH
YBOKUTEIHHOE OTHOLICHHE K MHEHHUIO OTIIIOHEHTA B X07I€ 00CYX/IEHUS CIIOPHBIX MPoOIeM
HayKH.

MertanpeaMeTHbIe pe3yabTaThl:
HaXOJUTh MPoOIEMY HCCIEA0BAHUSI, CTABUTh BOIPOCHI, BBIIBUT'aTh FUIIOTE3Y, IIpeAIaraTh
JIbTEPHATHBHBIE CIIOCOOBI peIIeHus MPOoOIeMbl 1 BHIOMPATh U3 HUX HanboJee
3P PeKTUBHBIN, KITACCH(PUINPOBATH 0OBEKTHI UCCIIETOBAHMSI, CTPYKTYPUPOBATh H3ydaeMBbIi
MaTepHall, apryMEeHTHPOBATh CBOIO TO3UINIO, (POPMYITHUPOBATH BEIBOJIBI U 3AKITFOUCHHS,
aHAJIM3UPOBATh HAOIIOaEMBbIE SIBJICHUS U OOBSACHATh MPUUMHBI UX BOSHUKHOBEHHS;
Ha IPAKTHUKE MOJIb30BATHCSI OCHOBHBIMU JIOTHUECKUMU
IprUeMaMH, MeTo1laMu HaOII0AeHUsI, MOJAETUPOBAHUS, MBICIIEHHOTO YKCIIEPUMEHTA,
MIPOrHO3UPOBAHUS;
BBITIOJIHATH TIO3HABATENbHBIE U IPAKTHUUECKUE 3aJaHHs], B TOM YHCJIE IPOEKTHBHIE;
U3BJIEKaTh HUH(OPMALIHUIO U3 Pa3IMYHBIX HCTOUYHUKOB (BKJIIOYAsl CPEICTBA MAaCCOBOM
nH(pOpMaLIUK U HHTEPHET-PECYPChl) U KPUTUUYECKHU €€ OI[CHUBATh; TOTOBUTH COOOIIEHUS U
MIpe3eHTAIMH C UCIIOJIb30BaHNEM MaTepuasoB, MOJyYeHHbIX U3 IHTepHeTa U qpyrux
HMCTOYHUKOB.

Il. TemaTrudeckoe NJIAHUPOBAHUE

Ne i/ | HammeHoBaHMe TeMbl (pa3jaed) Kou-Bo yacos | KP
1 BBenenune 1
2 AcTtpomeTpusi 5 1
3 HebGecnas mexannka 3
4 Ctpoenune CoJIHEYHON CUCTEMBI 7 1
5} AcTtpodusuka 1 3Be37Has aCTPOHOMUS 7 1
6 MieuyHbIi TyTh 4
7 ["anakTuka 4
8 Crpoenue u 3Botonus BeenenHoi 2 1
9 CoBpeMeHHBIC TPOOJIEMBI aCTPOHOMHH 1

Hroro 34 4




I11. Coaep:xanune kypca
BBenenue B actponomuio (1 4)
Crpoenne u mactadbl BeeneHHo#, u coBpeMeHnHble HaOmroneHus. Kakue tena 3amomHsaoT
Bcenennyro. KakoBbl X XapakTepHbIe pa3Mephl H PacCTOsAHUS MexXay HuMu. Kakue usnyeckue
YCIIOBHS BCTpEYaroTcsi B HUX. Beenennas pacmmpsiercs. ['1e u kak paboTaroT camble KPYITHbIE
ONITUYECKUE TeNeCKONbl. Kak acTpOHOMBI HCCIIeNyI0T ramma usinydenue Beenennoii. Urto
YBUJIEN TPABUTAIIMOHHOBOJHOBBIC U HEUTPUHHBIC TEIECKOIIBI.
Actpomerpus (5 49)
3Bé31HOC HEOO U BUAMMOE JABM)KCHNE HEOCCHBIX CBETHII. Kakue 3BE3/1bI BXOJIAT B CO3BE3 U
Opwuona u Jlebens. ConHile ABMKETCS 10 SKITUNTHKE. [[aHeTsl coBepIaroT neTiieoopaszHoe
nekenne. HeGecubie koopaunatel. UTO Takoe HEOECHBINM SKBATOP U HEOeCHBIN Mepuauan. Kak
CTPOSIT SKBATOPUATILHYIO CUCTEMY HEOECHBIX KOOpauHAT. Kak CTpOsIT TOPU30HTATIBHYIO CHCTEMY
HeOecHBIX KoopauHaT. Buaumoe nemxenue mianet u Comnnia. [letneoOpa3Hoe aBrkeHNE
TIJIAHET, MOTSITHOE U TIPSAMOE JIBM)KCHUE TUIAHET. DKIIUITHKA, 30/ JHaKaTbHBIE CO3BE3/TUSI.
Hepasuomepnoe nmxenne ConHia o sxiauntuke. Jpmwxenne Jlynor u 3armenus. ®a3zer JIyHbl
Y CHHOJMYECKUIN MeCsIl, yCIOBUS HACTYIUICHHS COJTHEYHOTO U JIYHHBIC 3aTMeHus. [louemy
MPOUCXOIAT COJIHEUHBIC 3aTMeHusA. Capoc U mpecKka3aHus 3aTMeHuil. BpeMs u kajeHaps.
3BE3IHOE U COJIHEUHOE BPEMS, 3BE3HBIN U TPOIIMUECKHUM roJ. Y CTPONCTBO JIYHHOTO U
COJIHEYHOTO KaJieHaapsi, mpoOiaemMbl ux corjacoBanus KOnuaHckuil u rpuropuanckui
KaJIeHAapH.
HebecHast mexanuka (3 4)
I'enmouentpuueckas cucrema mupa. [Ipeacrasnsmu o ctpoeHnn COJTHEUHOW CUCTEMBI B
AHTUYHBIC BPEMEHA M B CPETHEBEKOBRE. | €TMOIICHTpUYECKast CHCTEMa MUPA, TI0Ka3aTeIbCTBO
BpaieHue 3emiau Bokpyr CosHua. [lapaiakc 3Be311 U onpeiesieHue paccTosTHUE 10 HUX,
napcek. 3akonbl Kemepa amxenns mianet. Otkpoite M. Kemiepom 3aKOHOB ABUKEHUS
maHeT. OTkpeITHE 3aK0HA BeemupHOTO TAroTeHUs M 0000mEHHBIE 3aK0HBI Keriepa.
Omnpenenenue Mmacc HeOecHbIX Tel. KocMuueckne ckopocTu. Pacuérel mepBoii 1 BTOpoit
KOCMHYECKOW CKOPOCTH U uX (pusuyecku cMbici. [Tonér FO.A. T'arapuaa BOkpyr 3eMiu 1o
KpyroBoii opoute. MexrimaHeTHbIe epenéTol. [[oHATHE ONTUMATBHONM TPAEKTOPHH TOJIETA K
mianere. BpeMs nosi€éra K mijaHeTe v 1athl cTapToB. JIyHa u €€ BiusiHue Ha 3emutto. JIyHHbIH
penbed u ero npupoja, [lpunuaoe B3aumoaeiicTeue mexay Jlynoit u 3emuéid. Y nanenue JIyHbl
OT 3eMJIu M 3aMeyieHue BpauieHus 3emin. [Ipeneccust 3eMHO#M ocHu U TpeABapeHue
PaBHOJEHCTBUH.
Crtpoenue costHeuHO# cucTeMbl (7 1)
CoBpemennble npeacrasienns o Comneunoi cucreme. CocraB ConHeuHol cucteMsl. [lnanerst
3eMHOM TPYIIIBI U MJIAHEThl TUTAHTHI UX MpUHIUIHANIbHBIE oTinyus. Ob6nako komet OopTa u
nosic Koiinepa. Pazmeps! Ten conneunoit cucteMsl. [lnanera 3emius. @opma u pazMepsl 3eMIu.
Buytpennee crpoenue 3emiuu. Posb napaukoBoro agdexra B GopMUpOBaHUH KIIUMaTa 3eMIIH.
[Lmaners! 3eMHoOM rpynnsl. Mcecnenosanus Mepkypus, Benepsl 1 Mapca, ux cXoxkecTb ¢
3emnéit. Kak mapHuKoBbIN 2PEKT rpeeT moBepXHOCTh 3eMIIU U TeperpeBaet atMochepy
Benepsl. Ectb 11 sxu3Hb Ha Mapce. DBosronus opout cytHukoB Mapca @oboca u [eiimoca.
[Inaners! ruranTsl. @usnueckue cpoiictBa IOnurepa, Catypna, Ypana nu Henryna.
Bynkannueckoii nesarenbHOCTH Ha cnyTHUKe FOnurepa Ho. Ilpupoaa konen BOKpyr IiaHeT
ruranToB. [laneTsl kapiuku U ux cBoricTBa. Maeie Tena ConHeuHo cucreMsl. [Ipupona u
nBukeHue actepouaoB. Crennduka qrxeHus rpynn actepouioB TposiHieB u [ pexos.
[Tpupona u aBmxenue komet. [losic Koitnepa u O6mako komer Oopta. [Ipupoaa metreopos u
METEeOpUTOB. MeTeopsl U MeTeopuThl. [Ipupoaa «manaromux 38E€3/1», METEOPHBIE MIOTOKU U UX
paguanThl. CBA3b MEXAY METEOPHBIMU MTOTOKAMU M KoMeTaMu. [Ipupoa KaMeHHbBIX U
YKEJEe3HbIX METEOpUTOB. [Iprposa METEOPUTHBIX KPaTEPOB.
AcTpodusuka u 3Be3aHasa acrpoHomus (7 4)
MeTo b1 acTpo(U3MUECKUX UCCIEA0BAHUN. Y CTPOMCTBO U XapaKTEPUCTUKHU TEIECKOMIOB
pedpakTopoB u pedIIeKTOPOB. Y CTPOUCTBO PaIMOTEIECKOTIOB, PaIuONHTEPHEPOMETPHI.



Connue. OcHoBHble XapakTepuctuku ConHua. OnpeneseHne Maccsl, TEMIEPaTypsl U
xumu4deckoro cocraBa Comnnima. CtpoeHue comHeuHoi arMmocdepbl. CoHeYHass aKTUBHOCTh B €€
BIUsiHUE Ha 3emuro 1 6uocdepy. Bayrpernee crpoenne Connna. Teopernueckuii pacuér
temneparypsl B ieHTpe ConHua. SnepHblii MCTOYHUK S3HEPTUU U TEPMOSACPHBIE PEaKLIUU
CUHTE3a I'eIus U3 BOJIOPOJa, IMEPEHOC 3HEepruu U3 neHrpa CosHIa HApYyXKy, KOHBEKTUBHAs
30Ha. HelltpuHHbIN Teneckon 1 HaOMI0AeHNs TOoTOKa HEUTpUHO oT ConHia. OCHOBHbBIE
XapaKTepUCTUKH 3BE311. OnpeienieHre OCHOBHbIE XapaKTEPUCTHUK 3BE3/] MAacChl, CBETUMOCTH,
TEeMIepaTypbl © XUMHYECKOro cocTaBa. CrieKTpanbHas Kiaccu(uKaIys 38e3/] 1 e
¢u3nveckne 0cHOBHI. /lnarpaMmma CrieKTpajibHBIN KJIAaCC— CBETUMOCTb 3BE3, CBSA3b MEXTY
Maccoil U CBEeTUMOCTbIO 3Be3[. BHyTpeHHee cTpoenue 3B€31. CTpoeHue 3BE3/1bl TJIaBHOU
nocsenoBareabHoCcTU. CTpoeHue 3BE3/1 KpaCHBIX TUTAHTOB U CBEPXTUraHTOB. bernble kapiankwy,
HEHUTPOHHBIE 3BE3/IbI, MMyJIbCAPBI U YEPHBIE bIpbl. CTpoeHue 3BE3]] OebIX KapIUKOB U Mpee Ha
ux Maccy — npenen Yanapacekapa. [lynabscapel 1 HelTpoHHBIE 3BE3/b1. [Iprpoia 4€pHBIX AbIp U
ux mnapamertpsl. [IBoiiHbIe, KpaTHbIE U IepeMeHHbIe 3BE3/1bl. HabmtoieHus: ABOWHBIX U KPaTHBIX
3BE3], 3aTMEHHO-TIEpeMEHHbIe 3BE3/bl. Onpeienenrne Macc ABOMHBIX 3BE3. [lynbcupyromue
IepeMEeHHbIE 3BE3/1bl, KpUBbIE U3MEHEHUsI Onecka 1edens;. 3aBUCUMOCTb MEXIY CBETUMOCTBIO U
nepuooM mynbcanuit y nedeunn. Ledbennsr — masiku Bo BeeneHHOM , IO KOTOPBIM OTIPEETIST
paccTosiHUA 10 JaNEKUX CKOIUIEHUH U ranakThk. HoBble M CBEpXHOBBIE 3BE3IBI.
XapaKkTepUCTUKHU BCIIBIIIEK HOBBIX 3BE3/. CBSA3b HOBBIX 3BE3]1 C TECHBIMU JIBOMHBIMU
CHUCTEMaMH, COJepIKaIInX 3Be3/1y Oemblil kapiuk. [lepeTekanue BemecTBa u AIepHBIA B3PHIB HA
MOBEPXHOCTHU Oenioro kapiuka. Kak B3pbIBaloTCs CBEPXHOBBIE 3BE3/Ibl. XapaKTEPUCTUKU
BCIIBIIIEK CBEPXHOBBIX 3BE3. [’ paBUTAllMOHHBIN KOJIIaTic 0€10ro KapjivKa ¢ Maccou
Yanpapacekapa B cOCTaBe TECHOW JBOMHOM 3BE3/bI — BCIBIIIKA CBEPXHOBOM NIEPBOTO TUIIA.
B3pbIB MacCUBHOI 3B€3/1bI B KOHIIE CBOEW IBOJIIOIIMU — B3PHIB CBEPXHOBOM BTOPOIO THUIA.
Habmonenue ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/1. DBOJIIOLHMS 3BE3/: POKICHUE KU3HD U
CMepTh 3BE3/. Pacuér nmpo o KUTENBHOCTH AKU3HU 3BE3] pa3HOM MacChl HA IJ1aBHOM
IIOCJeA0BATENBbHOCTH. Ilepexoa B KpacHbIE TUTaHTHI U CBEPXTUTaHTBI [TOCJIE HCUEPIaHUs
BoJiopoaa. CriokoiHasi HBOJIFOLMSI MaJJOMAaCCUBHBIX 3BE3/1, U T'PABUTALIMOHHBIN KOJUIAIIC U B3PbIB
¢ oOpazoBaHHEM HEUTPOHHOM 3BE3/bl WM YEPHOU IBIPHI MaCCUBHOM 3Be3/1bl. OmpenecHue
BO3pACTa 3BE3/IHBIX CKOIUICHUN U OTAENIbHBIX 3BE3/] U POBEPKA TEOPUU SBOJIIOLINU 3BE3I.
Muieunbiii nyTh (3 4)

I'a3 u nmbutb B [Nanaktuke. Kak oOpasyrorcs oTpaxarenbHble TYMAHHOCTH IOYEMY CBETSITCS

¢ dy3Hbie TyMaHHOCTH. Kak KOHIEHTPUPYIOTCS Ta30BbI€ U MBUIEBbIE TYMAaHHOCTHU B
I'anaktuke. Paccessnubie u mapobie 3BE3AHbIE cKoIIeHHs. Ha0nonaemble cBoiicTBa
paccestHHbIX 3BE3IHBIX cKomieHni. HalmromaeMble cBOKCTBA MIAPOBBIX 3BE3IHBIX CKOTUICHUH.
Pacnipenenenuie u xapakrep ABM>XeHUs cKoruieHni B ['anaktuke. Pacnpenenenue 38€37,
CKOIUJICHUH, ra3a u nbuu B ["anaktuke. CBepxMaccuBHas 4Y€pHas AbIpa B LeHTpe ["anakTuku u
KocMuyeckue 1yuu. MHadpakpacHsie HaO01eHUs ABMKSHUS 3BE3] B IIeHTpe [ anakTuku u
oOHapyXeHHe B HEM CBEPXMACCUBHOM UepHOM AbIpbl. PacuéT mapaMeTpoB CBEpXMacCUBHOI
yE€pHO nbIpbl. HabmioaeHus: KoCMUYeCKUX Jydeil U UX CBSA3b CO B3PhIBAMH CBEPXHOBBIX 3BE3].
lNanaktuku. Kak xnaccudunupoBaiu ranakTuky mo Ggopme U KaMepToHHas quarpamma Xaoomna.
CBolicTBa CIMPAIBHBIX, JUIMITHYECKUX U HETIPaBUIIbHBIX rajlakTUK. KpacHoe cmeleHne B
CIEKTpax rajJaKkTHK U OIpe/ieIeHUue pacCTOsTHUA JI0 HUX. 3akoH Xa006na. BpamieHue rainaktuk u
TEMHasl MaTepysl B HUX. AKTUBHbBIE TAJIAKTUKH U KBa3apsl. [Ipupoaa akTHBHOCTH rajlakTHK,
pasuoranakTUKU U B3aUMOJICHCTBYIONINE raakTUKU. HeoObIuHbIE CBOMCTBA KBa3apoB, UX CBSI3b
C SIIpaMU TaJaKTHK U aKTUBHOCTBIO YEPHBIX JbIp B HUX. CKorieHus rajgaktuk. Habmogaemble
CBOMCTBA CKOIIJIEHUH TaJIaKTUK, PEHTT€HOBCKOE M3JIydE€HHUE, TEMIIEpaTypa U Macca
MEXTaJlaKTHYeCKOT0 ra3a, He00X0AUMOCTb CYIIECTBOBAaHHUS TEMHOM MaTEepUH B CKOTUICHUSIX
rajlakTUK. OlleHKa Maccel TEMHOM MaTepHUM B CKOIUIEHUSX. Suencras CTpyKTypa pacipeneacHus
TaJIAKTUKH CKOIIJIEHUH TaJIaKTHK.

Crtpoenue u 3Boaonus Beesennoii (2 4)



Koneunocts 1 6ecKOHEYHOCTH BeeneHHo! — napagoKehl KIIACCHYECKOW KOCMOJIOTHH. 3aKOH
BceMupHOTro TATOTEHHS U MPEICTABICHUS O KOHEYHOCTH U OECKOHEYHOCTH Beenennoii.
DOTOMETPUYECKUN TAPATOKC U IIPOTUBOPEUHS] KIIACCUUECKUX NPEIACTABICHUN O CTPOCHUHU
Bcenennoii n nabmoneausmMu. Heo6xomuMocTs npuBiiedeHus 001eil TeOpUH OTHOCUTEIBHOCTH
U1 nocTpoeHust Moenu Beenennoil. CBsA3b MEXKy F€OMETPUUECKUMHU CBOMCTBAMU
npocrpaHcTBa BeeneHHoM ¢ pacnipeseneHueM U JBMKEHUEM MaTepuu B Hell. Pacimpstomascs
Bcenennas. CBs3b cpefHel IIIOTHOCTh MAaTEPUU € 3aKOHOM PaCIIUPEHHs] U F€OMETPUUECKUMU
cBorictBamu Beenennoii. EBkinmaosa u HeeBknumosa reomerpust Beenennoit. Onpenenenue
panuyca u Bo3pacra Beenennoi. Moaens «ropsueii BceneHHOW» U PETMKTOBOE U3TyYEHHS.
OO6pazoBaHre XUMUYECKUX 3JIeMEHTOB BO Beenennoit. O6unue renus Bo BeenenHoit u
HE0OX0IMMOCTh 00pa30BaHUS €r0 HA PAHHMX 3Tarax dBoonun Beenennoit. Heo6xoqumocTsb
HE TOJIBKO BBICOKO IJIOTHOCTH BEILIECTBA, HO U €T0 BHICOKOM TeMIIEpaTyphl HA paHHMX 3Tarax
sBoJIrOMH Beenennoi. PenmnkroBoe n3nydenrne — u3aydeHrue KOTOpoe OCTanoch BO BeenenHoit
OT rOpsYEro U CBEpX IUIOTHOTO COCTOSIHUS MaTepUU Ha paHHUX dTanax >kM3HU BceneHHoil.
Habmronaembie cBoiicTBa peuKTOBOTO U3inydeHus. [louemy HeoOxoumMo npuBieueHue oomen
TEOPUHU OTHOCHUTEIBHOCTH U1l TOCTPOEHUS MoJiesn BeenreHHOo.

CoBpemMeHHbIe NPodJaeMbl acTpoHoMuM (3 1)

VYckopennoe pacmupenue Beenennoit u témnas saeprus. HabmoneHust cBepXHOBBIX 3BE3 |
TUIA B JaNEKUX FalakTHKaX U OTKPBITHE YCKOPEHHOTO pacuinpenus: Beenennoit. OTkpbiTHE
cwisl BcemupHoro orranknsanus. TEMHas sHeprus ypennmuuBaeT Maccy BeeneHHol o mepe eé
pacmupenusi. [Ipupoaa cunsr BcemupHoro orrankuBanus. OOHapyKeHUE TUTAHET BO3JIE IPYTUX
3BE€37. HaOmroneHus 3a NBIKEHNEM 3BE3]T U ONIPENIeIeHNs] MacC HEBUAUMBIX CITYTHUKOB 3BE3]L,
BO3MYILAIOLIUX UX NPAMOJIMHEHHOE BUKeHUE. MeToibl 00Hapy)eHus sk301uianeT. OrneHka
YCIIOBUI Ha MOBEPXHOCTSIX AK30IUIaHeT. [lonck sk3omnaneT ¢ KOM(POPTHBIMH YCIOBUSAMU AJIs
’KU3HU Ha HUX. [loncku )xu3Hu U pazyma Bo Beenennoii. Pazsutue npeacraBieHuii o
BO3HUMKHOBEHHH U CYILIECTBOBAHUU KM3HU BO BeeneHHoN. COBpEMEHHBIE OLIEHKH KOJIMYECTBA
BBICOKOPA3BUTHIX UBUIM3aIuil B ["anakruke. [TonbITku 0OHApYKEHUS U MOCHUTKA CUTHAJIOB
BHE3E€MHBIM LIUBUJIN3ALUSIM.
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