PaGouas mporpamma no actpoHomuu 10-11 kacc cocraBieHa Ha OCHOBE ()eAepPATBHOTO KOM-

MOHEHTAa T'OCYJapCTBEHHOI'O CTaHAapTa, pa3pabOTaHa HA OCHOBE IPUMEPHOH HMpPOrpaMMbl y4eOHOrO

npeamera ACTPOHOMMS 10-11 k. (aBTop mporpammsl B.M. Uapyrun: [Ipocsemenue, 2018 r.).

Pabouas nporpamma no acrponomun 10-11 ximacc azanTupoBaHa K peayu3aliy ¢ IPUMEHEHH-

€M JJICKTPOHHOTI'O 06y‘ICHI/I$I N JUCTAaHIIMOHHBIX O6pa3OBaTCJII)HI)IX TEXHOJIOTHIA.

HJ'IaH]/IpyeMLIe pe3yJbTaThbl 0CBOCHUA KypcCa

JIMYHO CTHBIMH pe3yiibTaTaM OCBOCHUS aCTPOHOMHHU SABJISAFOTCA:

YMEHUE YIPABIATH CBOECU MO3HABATEIBLHOU EATEIbHOCTBIO;

TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOPAa30BaHUIO, HA MPOTKEHUN
BCEH >KM3HM; CO3HATEIbHOE OTHOLIEHHE K HENPEPBIBHOMY OOpa30BaHUIO KaK YCIOBHIO YC-
MEenrHoN npo¢decCHOHANBHON U OOIIECTBEHHOH EATENbHOCTH;

YMEHHE COTPYAHMYATh C B3POCIIBIMH, CBEPCTHUKAMH, AETbMU MJAJLIEr0 Bo3pacTta B 00pa3o-
BaTeIbHOMN, y4eOHO-UCCIEA0BATEIbCKOM, MPOEKTHOM U IPYTUX BUAAX JEATEIbHOCTH;
c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH; OCO3HAaHME 3HAYMMOCTH HayKH, BIIaJICHHs JIOCTOBEpHOUM MH(oOpMalmen o neperoBbixX
JOCTH>KEHMSIX Y OTKPBITHSAX MUPOBOW M OTEUYECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTh B Hay4-
HBIX 3HaHUAX 00 yCcTpoicTBe MHUpa U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOpUE-
CTBY;

YyBCTBO F'OPAOCTH 32 OTEYECTBEHHYI0 KOCMOHABTHUKY, TYMaHH3M;

IIOJIOKUTEIILHOE OTHOIIEHHE K TPYAY, LEJIEyCTPEMIIEHHOCTD;

9KOJIOTHYECcKas KyJbTypa, OepekHOe OTHOILLIEHHE K POJHOM 3emiie, MPUPOJHBIM OOraTrcTBam
Poccun, Mupa 1 KocMOCa, TOHMMaHUE OTBETCTBEHHOCTHU 3a COCTOSIHME NMPUPOAHBIX PECYPCOB
U Pa3yMHO€ IPUPOJIOTIONIb30BAHHUE.

MeTaHpeI[MeTHBIMI/I pe3yiabTaTaM OCBOCHUSA ACTPOHOMUU SABJISIFOTCA:

1.

OCBOEHHE pecyamueHblx YHUBEPCAIbHBIX YU€OHbBIX JeHCTBUI:

CaMOCTOSTEJIBHO ONpPENEeNATh 1IeNU, CTaBUTh U (POpMyIupoBaTh COOCTBEHHBIE 3a7audl B 00pa-
30BaTEIbHON ACATEIBHOCTU U )KU3HCHHBIX CUTYalUsAX;

OLIEHUBATh PECYPChI, B TOM YMCJIE BPEMs U JIpyrue HeMaTepualbHble PECYpChbl, HEOOXOJUMBbIE
JUI JOCTHYKEHUS TIOCTaBICHHOM paHee 1IeIIu;

COIOCTABJIATh UMEIOILNECS BO3MOKHOCTH M HEOOXOAUMBIE JUIsl JOCTUKEHHUS LIEJIN PECYPCHI;
OTIPEAEIIATh HECKOJIBKO IIyTEH TOCTHXKEHHS TOCTABJICHHOM LIETIH;

3a/1aBaTh IapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOXKHO OIIPENENINUTD, YTO LIEIb JOCTUTHYTA;
COIIOCTABJIATH IIOJIYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C IIOCTAaBICHHOM 3apaHee LIEIbIO;
0CO3HaBaTh NOCJIEACTBHUS JOCTHKEHMs IMOCTABJICHHON LENU B JEATEIbHOCTH, COOCTBEHHOM
YKU3HHU U )KU3HU OKPYXKAIOIINX JIFOIEH;

OCBOEHHE N03HABAMENbHBIX YHUBEPCAIbHBIX YUEOHBIX JICHCTBUM:

KPUTHUYECKH OLIEHUBATh U HHTEPIPETUPOBATh HHPOPMALIMIO C pa3HBIX MO3ULMA;

pacro3HaBaTh U (PUKCUPOBATh IPOTUBOPEUHS B HHPOPMALIMOHHBIX HCTOUHUKAX;

HCII0JIb30BATh PA3JIMYHBIE MOJEIIBHO-CXEMAaTUYECKHE CPEICTBA IS NIPEACTABICHUS BBISIBICH-
HBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX ITPOTUBOPEUHIL;

OCYIIECTBIIATh Pa3BEPHYTHIH HMH(MOPMAIIMOHHBIA TOUCK M CTaBUTh Ha €r0 OCHOBE HOBBIE
(yueOHble U MO3HaBaTeIbHbIE) 3a1a4H;

UCKaTh U HAXOJAUTh 0000LIEHHBIE CIOCOOBI peleHHs 3a/1ay;

MPUBOJNTH KPUTHUECKUE apIyMEHThI KaK B OTHOILIEHHMH COOCTBEHHOI'O CYXKAEHUs, TaK U B OT-
HOLICHUU JACUCTBUH U CYXKICHUHN APYroro 4eaoBeKa;

aHAJM3UPOBATh U MPe0OpPa30BbIBaTh MPOOIEMHO-IPOTUBOPEUNBBIE CUTYALINH;

BBIXOJIUTh 32 PaMKHU y4eOHOro MpeaMeTa M OCYIIECTBIATH LIEJICHANpPABICHHBIA MOMCK BO3-
MO’KHOCTH IIMPOKOTO MEPEHOCca CPEICTB U CIIOCOO0B JIEHCTBHS;



BBICTpaMBaTh MHIUBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAS OIPAaHUUYCHHS CO
CTOPOHBI IPYI'MX YYACTHUKOB U PECYPCHBIE OTPAHUYEHUS;

3aHMMATh Pa3HbIE NO3ULUM B [IO3HABATEIBHON JEATEILHOCTH (ObITh YUEHHUKOM U YUUTEIIEM;
(dopmynupoBaTh 00pa30BATENbHbIA 3aPOC U BBHIIOJIHATH KOHCYIbTaTUBHBIC (DYHKIIMU caMoO-
CTOSITENIHO; CTaBUTh MpoOJIeMy U paboTaTh Haj €€ pelIeHHEM; yNpaBIATh COBMECTHOM MO-
3HABATEJIbHOM IEATEILHOCTBIO U IOAUUHSATHCS);

OCBOCHHE KOMMYHUKAMUBHBIX YHUBEPCATIBHBIX YIEOHBIX ICHCTBUM:

OCYILIECTBIISATh JI€JIOBYI0 KOMMYHHMKAIMIO KaK CO CBEPCTHUKAMHU, TaK U C B3POCIBIMU (Kak
BHYTpH 00pa30BaTeIbHOI OpraHu3alny, TaK U 3a e€ MpeeIaMu);

MIPH OCYIIECTBICHUH TPYNIIOBOM pabOTHI OBITH KaK PYKOBOJIUTENEM, TaK U WICHOM MPOEKTHOMN
KOMaH/Ibl B Pa3HbIX POJISX (T€HEpPaTOpOM HJIeH, KpUTUKOM, UCIIOJHUTENEM, TPE3CHTYIOIINM U
T. 1.);

pa3BEpPHYTO, JOTUYHO U TOUHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM a/I€KBATHBIX
(YCTHBIX Y MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacrno3HaBaTh KOH(IMKTOTEHHbIE CUTYallUH M MPEJOTBPAIATh KOH(MIMKTHI A0 UX aKTHBHOMN
¢a3bl;

COTJIaCOBBIBATh MO3MIIMM YIEHOB KOMaH/bl B Ipoliecce paboThl HaJ OOIMIMM MPOJYKTOM (pe-
LICHUEM);

MIPEICTaBIATh MyOINYHO PE3yabTaThl MHAMBUIYAJbHOM M TPYIIIOBOM AESITEIbHOCTH Kak Iie-
pea 3HaKOMOM, TaK U Iepes HE3HAKOMOM ayIMTOPHEN;

noAOupaTh MapTHEPOB IS AETOBOM KOMMYHHMKAI[UU, UCXOAS U3 COOOpaKeHUH pe3yabTaTHB-
HOCTH B3aMMOJICHCTBHS, a HE JIMYHBIX CUMITaTHH;

BOCIIPUHUMATh KPUTHUYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS;

TOYHO M €MKO (POPMYIUPOBATh KaK KPUTUUECKUE, TaK U OJOOPHUTEIbHBIE 3aMEUaHusl B a/Ipec
JpYrux JioJied B paMKax JeJ0BOM M 00pa3oBaTelnbHOM KOMMYHHUKAIMU, KW30eras mpu 3ToM
JIUYHOCTHBIX OLIEHOYHBIX CYXICHUH.

[IpenMeTHBIMH pe3yabTaTaMH OCBOEHUS ACTPOHOMUU Ha 0a30BOM YPOBHE SIBJISIOTCS:

c(hOpMUPOBAHHOCTh TpPEACTaBICHUM O cTpoeHUU COJHEYHOW CHUCTEMBI, DBOJIIOIUHN 3BE3N U
Bcenennoii, mpocTpaHCTBEHHO-BPEMEHHBIX MacIiiTabax BcenenHoi;

MMOHMMAaHHE CYIIHOCTH HaOII0aeMbIX BO BeceneHHoM sBIICHNUI;

BJIaJICHHE OCHOBOTIOJIATAIOIIMMHU aCTPOHOMUYECKUMU MOHSATUSAMH, TEOPUSMH, 3aKOHAMH U 3a-
KOHOMEPHOCTSIMH, YBEpEHHOE I0JIb30BaHHE ACTPOHOMHUYECKONW TEPMUHOJOTHEH M CHUMBOJIHU-
KOH;

c(OpMUPOBAHHOCTH MPEACTABICHUI O 3HAUEHUU aCTPOHOMHH B IIPAKTHUECKOH NIEATEIBHOCTH
U JalbHEHIIeM HayYHO-TEXHUUECKOM Pa3BUTHH;

OCO3HAHHE POJHM OTEYECTBEHHON HAyKH B OCBOCHHUU W HUCHOJIH30BAHUM KOCMHYECKOTO IpPO-
CTpaHCTBa U Pa3BUTUS MEXAYHAPOIHOTO COTPYJHUYECTBA B 3TOM 00JIaCTH.

Conep:xanue Kypca

10 xmacc — 2-e monmyrozaue 18 gacos (1 4acoB B Hefelto).

11 xmacc — 1-e momyrozawe 16 gaco (1 4acoB B Heelto).
[Iporpamma no actpoHOMuUM peanusyercs B TeueHue 1 rona.
Pacripenenenue yaeOHBIX 4acOB 10 pa3/ienaM IporpamMMbl
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HUmoeo: 34

Bgenenue B actpoHomuto (1 u)
Crpoenue u Macmtadsl Beenennoil. Kakue tena 3anonsstor Beenennyro. KakoBbl ux xapakTepHble
pa3Mepsl U paccTosiHUASA MeXTy HUMH. Kakue ¢u3ndeckue ycioBUs BCTpEYarOTcs B HUX. BceeneHHas
pacmupsiercsi. CoBpeMeHHbIe MeTO/Ibl HaOMoAeHui. ['1e 1 kak paboTaloT caMble KpPyIHbIE ONTHYE-
ckue Teneckonsl. Kak acTpoHOMBI HccnenyroT ramma-u3nydeHue Beenennoi. Uto yBuaenu rpaBura-
LIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

Actpometpus (5 u)

3Bé3aH0e HeOo. Co3Be3aust ceBepHoro mnosymapus. Hapuranronnsie 38€3761. JBmkenne ColiHIa 1Mo
sxnuntuke. [letneobpasnoe nuwxenue miaHeT. HeOecHblil skBaTop M HeOECHBIN MepuauaH. DKBATO-
pUalbHAas ¥ TOPU30HTANIbHAS cUCcTeMa HeOECHBIX KoopauHaT. Buaumoe nBUkeHNne HEOECHBIX CBETUIL.
[letneoOpa3Hoe ABMKEHUE IUIAHET, MOMATHOE U MPSIMOE ABM)KEHUE IUTaHET. DKIUNTHKA, 30/IMaKajlb-
Hble co3Be3aua. HepaBHomepHoe nBmxenne ConHia o sxinuntuke. JBuxenne JIynsl. @a3sl JIyHbI 1
CUHOJMYECKUI MECALl, YCIOBHUS HACTYIUICHHs COJIHEYHOIO M JIYHHOIO 3aTMeHuid. [IpuumHbl HacTyI-
JICHHSI COJTHEYHBIX 3aTMeHMi. Capoc W Tpeacka3zaHus 3aTMeHHil. BpeMst u kaneHnapb. 3BE3qHOE U
COJIHEYUHOE BpPEMsl, 3BE3HBIN U TPONUYECKUNA TOA. YCTPOMCTBO JIYHHOTO M COJIHEYHOTO KaJleHAaps,
npoOieMbl UX coriacoBanus. KOmmaHCKui ¥ rpUropuaHCKuil KajaeHIapH.

HebGecnas mexanuka (3 )

[IpencraBnenus o crpoeHun COJIHEUHOW CHCTEMBI B AHTUYHBIE BPEMEHA U B CPETHEBEKOBBE. [ enno-
LIEHTPpUYECKasi CUCTEMa MUPA, T0Ka3aTelbCTBO BparieHus 3emian Bokpyr Connua. [lapamnakc 38€31 u
OTpeICJICHUE PacCTOsHUA 0 HUX, napcek. OTkpeitue M.Kemnepom 3akoHOB BWkeHUs muiaHeT. OT-
KpBITHE 3aKOHA BCEMUPHOTO TArOTeHHs U 00001mEHHBIEe 3akoHbI Kemepa. Onpenenenue mace Hebec-
HbIx Ten. Kocmuueckue ckopoctu. Pacuérsl mepBoit v BTOPOil KOCMHUYECKON CKOPOCTU U UX (uznye-
ckuii cmbicit. [Tonér FO.A. T"arapuna Bokpyr 3emiid o KpyroBoit opoute. MexIaHeTHbIC TIEPeETHI.
[TonsiTe onTUMaIbHON TpPaeKTOpPUU MOJIETA K IulaHeTe. Bpems monéra K IuiaHeTe W JaThl CTApPTOB.
Jlyna u e€ BnusHue Ha 3emunto. JIyHHBIN penbed u ero npupona. [IpuamBHOE B3aUMOJICHCTBHE MEXKITY
Jlynoit u 3emnéit. Yaanenue JIynel oT 3emiM U 3aMmemiieHue BpamieHus 3emud. [Ipeneccust 3eMHOM
OCH U IIPeBapEHHUE PaBHOICHCTBUI.

Ctpoenue cosiHeuHOU cucTembl (7 1)

CoBpemennble npeactabienus o ConHeynoit cucreme. CoctaB ConHeuHol cucreMsbl. [lnanerst 3em-
HOUM Tpynmnbl U IMJIAHETHI-TMTaHThI, UX MpUHIHUNUANbHBIE pasnuuusi. Obmako xomer Ooprta u Ilosic
Koiinepa. Pa3meps! Ten conneunoi cucremsl. [lnanera 3emisa. @opma u pasmepsl 3emun. BHyTpeH-
Hee ctpoenue 3emiuu. Ponb napuukoBoro sddekra B popMupoBanuu kinmara 3emid. MccnenoBanus
Mepxkypus, Benepsl u Mapca, ux cxoxectb ¢ 3emiéil. Bausaue napuukoBoro s¢¢ekra Ha KIuMaT
3emin u Benepsl. EcTb 1 skxu3Hb Ha Mapce. DBomtorust opout crytHukoB Mapca @oboca u [leiimo-
ca. Ilnanersi-rurantsl. ®dusnueckue cpoiictBa IOmmrepa, CarypHa, Ypana u Hentyna. Bynka-
HUYecKas JesTeNbHOCTh Ha cniyTHUKE FOmurepa Ho. [Ipupona xosery BOkpyr miaHeT-ruraiTos. [la-
HETBI-KapJIMKHU U UX cBoiicTBa. Mansle Tena ConHeuHoit cucremsl. [Ipupoaa n qBmxeHne acTepouos.
Crnenuduka aBrxeHus rpynn actepousioB TposiHueB u I'pekos. Ilpupona u nsmwxenue komer. Iosc
Koiinepa u O6mako xomer Oopta. Mereopsl u mereopuTthl. Ilpupona nanaromux 3BE31, METECOPHbIE
IIOTOKHM U UX paauaHThl. CBsA3b MEXKIYy METEOPHBIMM IOTOKaMH M KoMeTaMu. lIpupona kaMeHHBIX U
JKEJIE3HBIX METEOPUTOB. IIprposa METEOPUTHBIX KpaTepOB.

Actpodusuka u 38€31Has actpoHomus (7 1)



Metoapl acTpopU3NUECKUX HCCIETOBAaHUNA. YCTPONCTBO U XapaKTEPUCTHKH TEJIECKOIOB pedpaKTo-
poB U pedreKkTopoB. YCTPOUCTBO paauoTenecKkornoB, paauouHtepdepomerpsl. Coname. OCHOBHBIC
xapakrepucTuk CosiHua. OnpenesneHne Macchl, TEMIEpAaTypbl M XUMUYeckoro cocraBa ColHIa.
Crpoenne conHeyHoit arMocdepsl. ConHeyHast akTUBHOCTh M €€ BIUSHHE Ha 3eMiio u Ouocdepy.
Buyrpennee ctpoenue Connna. Teopernueckuii pacuér temnepaTrypsl B LeHTpe ConHua. SnepHslii
HMCTOYHMK DHEPIUU U TEPMOSACPHBIC PEAKIIMM CUHTE3a I'eIus U3 BOJAOPOJA, IIEPEHOC SJHEPIUU U3 LIEH-
tpa ConHIa HAPYKY, KOHBEKTUBHAs 30Ha. HEHTPUHHBIN TEIECKON U HAOIIOICHUS TTOTOKA HEUTPUHO
ot Connua. OnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3/: MAaCChl, CBETUMOCTH, TEMIIEPATYPhl U XU-
MHU4ecKoro coctaBa. CriekTpanbHas kiaccudukanus 3BE3N u €€ (uznveckue ocHOBHI. Jlmarpamma
"'CIIeKTpaNbHBIN KJIaCC-CBETUMOCTD'' 3BE3]I, CBSI3b MEXK/y MAacCOM M CBETUMOCTHIO 3BE37. BHyTpeHHEe
ctpoenue 3BE31. CTpoeHue 3Be3/Ibl INIABHOM MOCIe10BaTEIbHOCTH. CTpoeHHe 3BE3]] KPACHBIX TMIaH-
TOB M CBepXTUrantoB. CTpoeHue 3BE3/1 OENbIX KapIMKOB U MPEIeN Ha UX Maccy — npejaen Yanapace-
kapa. [Iynbcapsl u HeUTpOHHBIE 3BE31b1. 1Ipupoaa 4€pHBIX AbIp U UX napameTpsl. /[BOMHBIE, KpaTHBIE
U 1nepeMeHHble 3BE31bl. HabmioaeHuss TBOMHBIX M KpaTHBIX 3BE3/. 3aTMEHHO-IIEPEMEHHBIE 3BE3/IBI.
Omnpenenenne macc ABOIHBIX 3BE31. [lynbcupyromnire nepeMeHHble 3BE3/bl, KPUBbIE U3MEHEHUs OJe-
cka nedeuns. 3aBUCUMOCTb MEXKy CBETUMOCTBIO U NEPHOJOM Mysbcatuil y nedeun. Ledeuns — mas-
KM BO BCelleHHOM, 110 KOTOPBIM ONPEIENSIIOT PACCTOSIHUSA 10 JAIEKUX CKOIUICHHWM U ranaktuk. HoBble
U CBEPXHOBbIE 3BE3/bl. XapaKTEPUCTHKU BCIBIIEK HOBBIX 3BE37. CBsI3b HOBBIX 3BE3J C TECHBIMU
JBOMHBIMU CHUCTEMaMHU, COJIepKaIllUMK 3Be3ay Oenblii kapyiuk. [lepeTexkanue BemiecTBa W SICPHBINA
B3PbIB Ha NOBEPXHOCTU Oenoro kapiuka. Kak B3pbIBaroTCS CBEPXHOBBIE 3BE3/BI. XapaKTEPUCTUKHU
BCIIBIIIEK CBEPXHOBBIX 3BE3M. ['paBUTAllMOHHBIN KoJuTarnc 0enoro kapiuka ¢ maccoit Yannapacekapa B
COCTaBe TECHOM JTBOWHO 3BE3/IbI — BCIIBIIIKA CBEpXHOBOH | Thma. B3peiB MaccHBHOM 3B€37IbI B KOHIIE
CBOEi BOMIONMH — B3pbIB cBepxHOBOH || Tuma. HabmtogeHne ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3].
DBOJIONHMS 3BE3/: POKICHUE, )KU3Hb U CMEPTh 3BE3/. Pacu€T npoaoKUTENbHOCTH KU3HH 3BE3] pas-
HOW MaccChl Ha TJIABHOM IOCJIEN0BATENBHOCTH. Ilepexon B KpacHbIE TUTaHThl U CBEPXTUTAHTHI MTOCIIE
rcuepranus Bogopoaa. CrokoriHas 3BOJIOIMS MaJOMAaCCUBHBIX 3BE3/T U TPABUTALIMOHHBIN KOJIJIAIIC U
B3pbIB C 00pa3oBaHMEM HEWTPOHHOW 3BE3/bl WJIM YEPHON NbIpbl MacCUBHOM 3Be3fbl. OnpeneneHue
BO3pacTa 3BE3HBIX CKOTUICHUN U OTIEIbHBIX 3BE3/I, MPOBEPKA TEOPUH IBOIIOLIMH 3BE3.

Muineunsiii [Tyts (3 9)

I'a3 u meus B ["amaktuke. OOpa3oBaHue OTpakaTeNbHBIX TyMaHHOCTeH. [Ipuunnel cBeuenus nuddys-
HbIX TyMaHHOCTeH. KOoHILIeHTpalus ra3oBbiX W MbUIEBBIX TymMaHHOCTe B ['anaktuke. PaccessHHble u
mapoBbie 3BE3AHBIC CKOTUIeHHS. HaOmromaembie CBOWMCTBA pacCestHHBIX 3BE3AHBIX CKOrUieHWd. Ha-
OJIro1aeMble CBOMCTBA IIAPOBBIX 3BE3IHBIX CKOIUICHUH. PacipeneneHue u xapakTep JBHKCHHS CKOTI-
nenuit B ['anaktuke. Pacnipenenenue 3BE€3/1, CKOIJICHM, ra3a 1 nbUin B ['anaktuke. CBepxMaccuBHAs
yépHas npIpa B meHTpe ["amakThky u KocMuueckue nydd. MHbpakpacHbie HAOIIOIESHUS TBUKCHHS
3BE31 B LIeHTpe [anmakTuku m oOHapyXeHHe B IeHTpe [alakTUKH CBEPXMACCHBHON YEPHOU IIBIPHI.
Pacuér mapameTrpoB cBepxMaccuBHOM YEPHOU NbIpbl. HaOmroaeHNS KOCMUYECKUX JTy4el U UX CBA3b C
B3pBIBAMU CBEPXHOBBIX 3BE3I.

lamakTuku (3 )

Knaccudukanus ramaktuk mo ¢GopMme u xkamepToHHass quarpamma Xa0O6mna. CBOHCTBa CHUPANIbHBIX,
AIUTMIITUYECKAX U HENPAaBUIIBHBIX TaJlakTHUK. KpacHoe cMeleHne B CIEKTpax rajlakTHK U Orpesesne-
HUE pacCTosIHUSA 10 HUX. 3akoH XaO0ia. Bpamienue ranakTuk U TEMHas MaTepusi B HUX. AKTUBHbBIE
TaJlaKTUKU U KBa3apbl. [Ipupoaa akTHBHOCTH TalaKTUK, PAJUOTATAKTUKYA ¥ B3aUMO/ICHCTBYIOIINE Ta-
nakTHKH. HeoObIuHbIEe CBOMCTBA KBAa3apOB, UX CBS3b C SIPAMH FIAKTUK U aKTUBHOCTBIO YEPHBIX JIBIP
B HUX. Habmioaemple CBOMCTBA CKOTUIEHUH TalakTHK, PEHTT€HOBCKOE M3Ty4YeHHEe, TeMIleparypa U
Macca MEXTralaKTHUYeCKOTO ra3a, He0OOXOJIMMOCTh CYIIECTBOBAaHUS TEMHOW MaTepUU B CKOIUICHHUSAX
ranakTuk. OlleHKa Macchl TEMHOM MaTepuH B CKOIICHUSX. SldencTas CTpyKTypa pacrpeaeneHus ra-
JAKTUKU CKOTUJICHUN TallaKTHK.

Crpoenue u 3Bomtonus Beenennoit (2 )
KoneunocTs u 6eckoHeUHOCTh BeeneHHoi — nmapaJoKChl KIACCHUECKONH KOCMOJIOTHH. 3aKOH BCEMHP-
HOTO TSATOTEHUS M MPEICTABICHUS O KOHEYHOCTH U OeckoHeuHocTH BceenenHoil. doTomMeTpuyecKuit
MapagoKC M MPOTUBOPEUHUS MEXKY KIACCHUECKUMH MPEICTaBICHUSIMU O CTpOeHUU BceneHHoM U Ha-
omoneHussMu. HeoO6Xo1MMOCTh IpHUBIICYEHHS O0IIE TeOpHH OTHOCUTENBLHOCTHU /TSl IIOCTPOSHUS MO-
nenu Bceenennoit. CBsi3b M@Ky T€OMETPUYECKIX CBOMCTB MpOCTpaHCTBa BeeneHHol ¢ pacmpenerne-



HUEM U JBMKEHHEM MaTepuu B HeW. Pacmmpstomascs Beenennas. CBsA3b cpeiHell INIOTHOCTU Mate-
pHU C 32aKOHOM pacCLlIMPEHUs U T€OMETPUYECKUMU cBOMcTBamMu BeeneHHOU. EBKMIOBa U HEEBKIIMIO-
Ba reomeTpusi Becenennoit. Onpenenenue paauyca u Bo3pacta Bcenennoit. Monens "ropsiueit Bee-
JEHHOW" M penuKToBOE M3nydyeHue. OOpa3zoBaHUE XMMMUECKUX JIEMEHTOB BOo Bceenennoi. OOunne
renusi BO BeeneHHON 1 HEOOX0IMMOCTh 00pa30BaHUs €ro Ha paHHHUX dTarax 3BOJIONMH BceneHHOM.
Heo0x0auMOoCTh HE TOJBKO BBICOKOM TUIOTHOCTH BEILIECTBA, HO M €r0 BBICOKOW TeMIepaTyphl Ha paH-
HHX 3Tanax 3BoJIIourMHd BeenenHon. PenuKkToBoe u3ilydyeHne — U3aydeHne, KOTOpoe OcTaloch Bo Bee-
JIEHHOW OT ropsvYero U CBEPXIUIOTHOTO COCTOSHMSI MaTEpUM Ha PaHHUX dTamnax >KU3HU BceneHHOM.
HabmoiaeMblie CBOMCTBA PENMKTOBOTO M3iIydeHUs. [louemy HEOOXOaMMO MpUBJICUECHUE OOMIeH Teo-
pUU OTHOCHUTEIIBHOCTH AJIs IIOCTPOCHMS MOJIEH BeeneHHo.

CoBpemeHHbIe PoOIeMBbl ACTPOHOMUU — 3 U

VYckopennoe pacmupenue Beenennoit u témuas sHeprusi. Habmronenust cBepXxHOBBIX 3BE37 | Thma B
JNANEKUX TAIAKTUKAaX U OTKPBITUE YCKOPEHHOTO pacimupeHus BcenmeHHO#. OTKPBITHE CHIIBI BCEMUP-
HOTO OTTalKUBaHUs. TEMHas ’Heprus U e€ BIMsSHUE Ha Maccy BceneHHOH mo mepe e€ pacuIupeHus.
[Tpupona cunbel Becemuproro orrankuBanusi. OOHapy:KeHHE TUTAHET BO3Je Npyrux 3BE31. Halmrome-
HUS 33 JBWKCHHEM 3BE3]] M ONPEICIICHHUS] MAacC HEBUIMMBIX CITYTHHKOB 3BE3, BO3MYIIAIONINX UX
NpSIMOJIMHEIHOE JBIKEeHUE. MeTo il 0OHapy)eHHs dK301uaHeT. OneHKa YCIOBH Ha TIOBEPXHOCTSIX
sk3oriaHeT. [Touck 3K301IaHeT ¢ KOM(MOPTHBIMH YCIOBUSMH TS KU3HU HA HUX. [IOMCKH KU3HU U
padyma Bo BcenenHoil. PazButue npencraBieHMd O BO3HHMKHOBEHUM M CYIIECTBOBAHWM KWU3HU BO
Bcenennoii. CoBpeMeHHbBIE OIIEHKHA KOJMYECTBA BBHICOKOPA3BHTHIX IHBHIM3anuii B ['amaktuke. [lo-
MIBITKA OOHAPY)KEHUS U TIOCHUIKH CUTHAJIOB BHE3EMHBIM ITHBHIIA3AIIHASIM.

Peseps (1 u)

Y4eOHO-TeMaTHYeCKoOe UIAHNPOBaHHUe

Ne KomunuecTso
HaszBanue pazgena
pazznena 9acoB
1 Brenenue B acTpoHOMHIO 1
2 AcTtpomeTpust 5
3 HebecHnas mexaHuka 3
4 Crpoenne ComTHEYHON CHCTEMBI 7
5 AcTtpodusnka u 3BE31HAsT ACTPOHOMUS 7
6 MoiedHbIN TyTh 3
7 lNamakTuku 3
8 Ctpoenue u 3BoJroIus Beenennoit 2
9 CoBpeMeHHbBIE TPOOIEMbI ACTPOHOMHH 3
Bcero 34







