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Pa0douast nporpaMmmMa mo aCTpOHOMHUH
B 11 KJjacce

(o01eodpaszoBaTe/IbHBINA PO UIIB)

Cpok peanuzanuu nporpaMmmsl: 1 roa

IIporpamma pa3pabdoTraHa Ha OCHOBe (pe1epaTbLHOI0 rocyapcTBEHHOr 0
00pa30BaTeJIbHOIO CTAHAAPTA CPeIHEro 001ero oOpa3oBaHus

Pa3zpaboruuk nporpammbl:  KoHonuyk Hukouain UBanoBu4



IHosicHUTEALHAA 3AIINCKA

PaGoyast mporpamma 1o acCTpOHOMHUY COCTABJICHA B COOTBETCTBHHU C:

npuka3zoM MunHmcrepcTBa oopasoBanus u Hayku PO ot 29 urons 2017 . Ne 613 "O BHeceHnU n3MeHEeHUH B (eiepabHbIN rOCyaapCTBEHHBIH
o0pa3oBaTeNbHBINA CTAHIAPT, YTBEPKAEHHBIN MprKa3oM MunncTepcTBa 00pa3oBanus u Hayku P® ot 17 mas 2012 r. Ne 413"

npuka3oM MunucrepctBa oOpazoBanus u Hayku PO ot 20 mrons 2017 1. Ne 581 "O BHeceHMHM W3MEHEHUH B (epepalbHBIA IEepeUeHb
Y4eOHHUKOB, PEKOMEHIyEMBIX K HCIIOJIb30BAaHUIO MPH pealM3alliil UMEIOMINX TOCYyIapCTBEHHYIO aKKpEAUTAIMIO 00pa30BaTEIbHBIX MPOTPAMM
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero odmero oOpa3oBaHusi, yTBEPKACHHBINA NMpHKa3oM MuHHCTEpCTBa 00pa30BaHUs U HAYKH
P® ot 31 mapra 2014 1. Ne 253",

nucbMoM MunnctepcTBa oOpazoBanus u Hayku P® ot 20 urons 2017 r. Ne TC-194/08 "OO6 opranuzaiuu MU3ydeHUs] y4eOHOTO TpeaMeTa
"ActpoHomus";

puMepHoil paboueit mporpamMmmoii o npeamery (Acrponomus. Meroanyeckoe nocodue 10—11kmaccel. bazoBelil ypoBeHb: yuel. nocodue ass
yuuTtenen oomeoopazoBat. opranuzanuii / mox pen. B. M. HUapyruna.—M.: [Ipocsemienue, 2017).

KonndecTBo yacoB, 0OTBOAMMBIX Ha U3yYeHUE npeamMera: 335.

1. IInanupyembie pe3yJIbTaThl OCBOCHHUSI Kypca

Jluunocmuvimu pe3yiomamamu OCBOCHUA aCTPOHOMUHU SABJIAIOTCA:

YMEHHE YNPABIATh CBOEH MO3HABATEIBHOU ESITEIbHOCTHIO;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHDKEHMH BCEH KU3HU; CO3HATENIbHOE OTHOLIEHHE K
HEMpephIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEIIHOM MpogecCUOHaTbHON 1 00IIeCTBEHHOM e TeNbHOCTH;

YMEHHE COTPYIHHUYATh C B3POCIBIMH, CBEPCTHHKAMM, JETbMH MJIAJIIET0 BO3pacTa B 00pa3oBaTelIbHOM, y4eOHO-UCCIIEIOBATEIbCKOM,
MIPOEKTHOM M IPYTUX BUIAX JEITEIbHOCTH;

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH; OCO3HAHWE 3HAYMMOCTH HAYKH, BIIAJCHUS
JOCTOBEpHON MH(pOpMaliel 0 NepeOBbIX JOCTIKEHUAX M OTKPBITHUSX MHPOBOW M OTEYECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTbh B HAyYHBIX
3HaHUSX 00 YCTPOHCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

YyBCTBO TOPJOCTH 32 OTEUECTBEHHYI0 KOCMOHABTUKY, T'YMaHHU3M;

MOJIOKUTETTFHOE OTHOIICHUE K TPYAY, LIeNeyCTPEMIEHHOCTD;

9KOJIOTHYECKas KyJabTypa, OepeXHOe OTHOILIEHHE K POJHON 3emiie, MPUpPOJHBIM OorarctBam Poccun, Mupa U KocMoca, TOHUMaHHE
OTBETCTBEHHOCTH 32 COCTOSIHHE MTPUPOJIHBIX PECYPCOB U pa3yMHOE MPHUPOI0TIONB30BaAHUE.

Memanpeomemuvimu pe3yibmamamu OCBOCHUS aCTPOHOMHUH SIBIISIFOTCS:

1.

OCBOECHHE pecyamuenblX YHUBEPCAbHBIX YU€OHbIX JeHCTBUI:

CaMOCTOSITEJIBHO ONPEACATh LEIH, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM JESATEIBHOCTH U KHU3HEHHBIX
CUTYaLlUsX;

OLIEHUBATh PECYPCHI, B TOM YHUCIIE BPeMs U Jpyrue HeMaTepuallbHble pecypchbl, HEOOXOAUMBIE JUIs TIOCTHUKEHUS TIOCTABIICHHOMN paHee 1elH;



COTOCTABJISATh UMEIOIIUECS BO3MOKHOCTH U HEOOXOUMBIE JIJISl JOCTHKCHUS LI PECYPCHI;

OIPEAENATh HECKOJIBKO IyTEN JOCTUKEHUS TOCTABICHHOM LENH;

3a7aBaTh NapaMeTpbl U KPUTEPUH, [0 KOTOPBIM MOKHO ONPEAEIIUTD, YTO LEIb JOCTUTHYTA;

COITOCTABJISATh MOJTYYEHHBIA PE3YyJAbTAT ACATEIBHOCTH C MIOCTABIEHHOM 3apaHee LENbIO;

0CO3HABATh MOCJEACTBUS JOCTUKEHHUS IMOCTABIECHHOM IIEJIM B JIEATEILHOCTH, COOCTBEHHOM KU3HU U KU3HHU OKPY>KAIOIIHNX JIFOJICH;

OCBOCHUE NO3HABAMEIbHLIX YHUBEPCATBHBIX YICOHBIX HCHCTBHIA:

KPUTHUYECKH OICHUBATh M HHTEPIPETHPOBATH HHPOPMAIIMIO C PA3HBIX TIO3UIIHIA;

pacrno3HaBaTh U GUKCUPOBATH MPOTUBOPEUHS B MH(OPMAIITMOHHBIX UCTOUYHUKAX;

WCIIOJIb30BaTh PA3JIMYHBIE MOJIETbHO-CXEMATUUECKUE CPEJCTBA JUIsl TPEJICTABICHUS BBISBIEHHBIX B HH(POPMAIMOHHBIX HMCTOYHUKAX
IIPOTUBOPEUNI;

OCYIIECTBJISITh Pa3BEPHYTHIM MHPOPMAIIMOHHBIN TTOUCK M CTABUTh HA €r0 OCHOBE HOBBIE (y4eOHBIC U MMO3HABATEIHHBIC) 33/1a4H;

HCKaTh U HAXOJUTh 0000IIEHHBIE CIOCOOBI PEIICHUS 3a]1a4;

MPUBOJUTH KPUTHYECKHUE ApTyMEHTHl KaK B OTHOIICHHH COOCTBEHHOTO CY)KJICHHs, TaK M B OTHOIICHUH NEUCTBHM U CYXICHUN JPYroro
YEJI0BEKa;

aHATM3UPOBATH U IPEOOPA30OBHIBATEH MTPOOIEMHO-TIPOTUBOPEUNUBBIC CUTYAIIHH;

BBIXOJIUTH 332 PaMKH y4e€OHOTO MpeaMeTa U OCYIIECTBIIATH IeJeHANPABICHHBIA MTOUCK BO3MOXKHOCTH IIIUPOKOTO TIEPEHOCA CPEJICTB M CIIOCOOOB
e CTBUSL,

BBICTPAaWBaTh WHAMBHAYAJIBHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAas OTPAHUUYEHUS CO CTOPOHBI JIPYTMX YYaCTHHKOB M PECYpCHBIE
OTpaHUYECHUS;

3aHMMATh pa3HbIe MO3UIMU B TMO3HABATENBHOM NEATENHHOCTH (OBITh YYEHHUKOM M yduTeaeM; (pOopMyIupoBaTh 00pa30BaTEeNIbHBIN 3ampoc U
BBITIOJIHATh KOHCYJIbTATUBHBIE (DYHKIMU CAMOCTOSITENIbHO; CTaBUTh NpobOieMy M paboTaTh HaJl €€ pelleHHuEeM; YIpPaBlIATb COBMECTHOM
M03HABATEIbHOMN JEATEIbHOCTHIO U IO TYUHSITHCS);

OCBOCHUE KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX Y4€OHBIX NEHCTBUIL:

OCYILIECTBIISITH JICJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK M C B3POCIBIMH (KaK BHYTPU 00pa30BaTeIbHONW OpraHu3alluu, Tak U 3a eé
npeaesiaMu);

MIPH OCYILECTBJICHUH TPYIIOBOI pabOTHI OBITH KaK PYKOBOJIUTENEM, TaK U YJICHOM MPOEKTHON KOMaH/bI B Pa3HBIX POJISIX (T€HepaTOpOM HJIeH,
KPUTHUKOM, UCIIOJIHUTEJIEM, TPE3CHTYIOMINM U T. 11.);

pa3BEPHYTO, IOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM aJ€KBATHBIX (YCTHBIX U MUCBMEHHBIX) S3BIKOBBIX CPEJICTB;
pacrno3HaBaTh KOHQIUKTOTEHHbIE CUTYallUU U MPEAOTBpAIIaTh KOH(MIUKTHI J0 UX aKTUBHOM (a3bl;

COTJIACOBBIBATH MO3UIIMU YJICHOB KOMAH/IBI B TIpoIiecce paboThl Ha/l OOIIMM MPOAYKTOM (pElIeHUEM);

MPEJICTaBIATh MYOJUYHO PE3ylIbTaThl WHAWBHIYaTbHOW M TPYIIMOBOM JEATENBHOCTH Kak Mepe] 3HAKOMOW, TaKk W TMepel He3HaKOMOM
ayIUTOpUEN;

noAOUpaTh MapTHEPOB M1 IETOBON KOMMYHHUKAIIUU, UCXOIS U3 COOOpaKeHUH pe3ybTaTUBHOCTH B3aUMOJCHCTBYS, & HE TIMYHBIX CUMIIATUH;
BOCIIPUHUMATh KPUTHUECKHE 3aMEUYaHHs KaK pecypc COOCTBEHHOTO Pa3BHUTHS;



e TOYHO M EMKO (OPMYIHpPOBATh KaK KPUTHYECKHE, TaK M OJ0OpHUTENbHbIC 3aMeYaHUs B ajJpec APYrHX JIOJeld B paMKax JeJIOBOH U
o0pa3oBaTebHOW KOMMYHUKALIUHU, H30€rast IPH 3TOM JINYHOCTHBIX OL[CHOYHBIX CY)KJCHHMA.

Ilpeomemnvimu pe3yrvmamamu 0CBOCHUS aCTPOHOMUM Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

e chOpMHUPOBAHHOCTh TpeACTaBICHUH O cTpoeHuH COJIHEYHOW CHUCTEMBI, IBOJIONHMM 3BE3N W BceleHHOM, MpOCTPaHCTBEHHO-BPEMEHHBIX
MaciTabax BceaeHHOi;

® [IOHMMAaHHE CYLIHOCTH Ha0/II01aeMbIX BO BceneHHoil siBneHuit;

® BJIQJICHHE OCHOBOIOJArarOUUMU AaCTPOHOMUYECKUMU IOHATHUSAMH, TEOPUSAMH, 3aKOHAMU U 3aKOHOMEPHOCTSIMHU, YBEPEHHOE II0Jb30BaHUE
aCTPOHOMUYECKOM TEPMUHOJIOTUEN U CUMBOJIMKOM;

e chopMUPOBAHHOCTH NPEICTABICHNUN O 3HAUEHUU aCTPOHOMHUU B IPAKTUUECKOM JIEATEIbHOCTH U JAIbHENIIIEM HaAyYHO-TEXHUYECKOM Pa3BUTUN;

® O0CO3HaHHE pOJM OTEUECTBEHHOM HAyKM B OCBOECHHUM M HCIOJB30BAaHUU KOCMHUYECKOTO IPOCTPAHCTBA M Pa3BUTHUA MEXKIYHApOJIHOTO
COTPYIHUYECTBA B 3TOU 00JIACTH.

3. Coaep:xanue Kypca

BBenenue B acrponomuio (1 4)

Crpoenune u Macmtadel Beenennoii. Kakue tena 3amonssior Beenennyro. KakoBbl WX xapakTepHbIE pa3Mepbl M PACCTOSTHUS MEXIY HUMHU.
Kakune ¢usndeckue ycinoBusi BCTpedaroTcs B HuUX. BcenmeHnnas pacmmupsiercs. CoBpeMEHHbIE METONbl HaOmojeHui. ['ne m kak paboTarT camble
KpYIIHbIE ONTHYECKHE TeJeckonbl. Kak acTpoHOMBI HCCIAEAYIOT ramma-usiaydeHue Bceenennoil. UTo yBuaenu TrpaBUTALlMOHHO-BOJHOBBIE U
HEHUTPUHHBIE TEJIECKOIIBI.

Actpomerpus (5 4)

3Bé3mH0e He0o. Co3Be3nus ceBepHOro mosrymapus. Hasurammonnsie 38E3b1. JIBmxenne CoiHna mo skiauntuke. IletneoOpa3zHoe nBrmxeHne
maHeT. HeOecHbIl SKBaTOp W HEOCCHBIM MepuauaH. DKBAaTOpPHAIbHAs M TOPHU30HTAJIbHAs CHCTeMa HEOECHBIX KOOpAuHAT. Bumumoe aBWKEHHE
HeOecHBIX cBeTwI. lleTieoOpa3Hoe IBWIKGHHE IUIAHET, IMOMATHOE M MPSMOE JBIKCHHE IUTAHET. OKIWITHKA, 30JUaKaJbHBIE CO3BE3US.
HepasnomepHoe npmwkenue Comnnna no sxnuntuke. JBmwkenue Jlynpl. ®as3pl JIyHbI U CHHOOMYECKUH MeECSIl, YCIOBUSA HACTYIUICHUS COJIHEYHOTO U
JYHHOTO 3aTMeHul. [IpuduHbI HACTYIUIEHUs COJIHEYHBIX 3aTMeHMid. Capoc U mpelcka3aHus 3aTMeHU. Bpems u kaneHgapb. 3BE3HOE U COJIHEYHOE
BpeMsi, 3BE3THBIA M TPOMUYECKHUI TOJ. YCTPONUCTBO JTYHHOTO U COJTHEYHOTO KaleHAaps, mpobiembl ux cornacoBaHus. KOmmaHCckuil v rpuropuaHcKuit
KaJIeHJ1apH.



Heb6ecnas mexanuka (3 4)

IIpencraBinenust o crpoeHMH COJHEYHOM CUCTEMBI B AHTHUYHBIE BpEMEHAa M B CPEIHEBEKOBbE. | '€IMOLIEHTpUYECKas CHCTEMa MHUpa,
Jl0Ka3aTesbecTBO BpaleHus: 3emiau Bokpyr Connua. [lapamnakc 3BE311 U ompeneneHue paccTosiHus 10 HuX, napcek. Otkpsitue M. Kennepom 3akoHOB
NBUKEHMS TutaHeT. OTKphITHE 3aKOHA BCEMUPHOIO TIAroTeHUs U 0000méHHbIe 3akoHbl Kemepa. Onpenenenne macc HebecHbIX Ten. Kocmuueckue
cKopocTH. PacuéTel mepBoi 1 BTOPO KOCMHYECKON CKOpOoCTH M uX ¢usndeckuid cMbicit. [Tonér FO.A. Narapuna Bokpyr 3emiid o KpyroBoit opouTe.
MexnnanetHelie nepenérel. [IoHaTHE ONTUMAIBHON TPACKTOPHUHM NOJIETA K IIIaHeTe. Bpems noséra K 1iaHeTe U JaTtsl cTapToB. JIyHa u €€ BIMsHUE Ha
3emuto. Jlynnerit penbed u ero mpupona. [IpuimBHoe B3aumoeiicteue mexay Jlynoit u 3eminéit. Y nanenue JIyHsl oT 3eMiii ¥ 3aMeIJICHUE BpaIlCHUS
3emun. [Ipeneccust 3eMHOM Ocu U ITpeiBapeHNE PaBHOIEHCTBUN.

CtpoeHnue costHeuHO# cucTtembl (7 4)

CoBpemennbie mnpeacraBieHuss o Conneynoit cucteme. CoctaB ConHeuHOM cucTteMbl. [lmaHeTsl 3eMHOM TpynIbl W IJIAHETHI-TUTAHTBI, WX
npuHIUNHaIbHbIe paznuuus. Obnaxo kometr Oopta u [osic Koiinepa. Pazmeps! Ten conneunoit cucremsl. [lnanera 3emis. @opma u pazMepsl 3eMITH.
Buytpennee crpoenune 3emnn. Ponp mapaukoBoro sddexra B GpopmupoBanuu kiumara 3emid. MccnenoBanus Mepkypusi, Benepsl u Mapca, ux
cxoxecTh ¢ 3eMiéil. Bnusaue napaukoBoro 3¢ dekra Ha kiumat 3emiau u Benepsl. Ecth n xu3Hb Ha Mapce. DBostoniust opOUT cnyTHUKOB Mapca
®doboca u [lerimoca. [lmanerbi-rurantel. Guszndeckue cpoiictBa Onurepa, CatypHa, Ypana u Henryna. Bynkanudeckast AesITeIbHOCTh Ha CITyTHHUKE
IOnurepa Ho. [Ipupoaa kosien BOKpyr miaHeT-ruranToB. [L1aneTsl-kapiauku 1 ux cBorctBa. Mansie Tena ConHeuHol cuctemsl. [Ipupona u nBmxenue
actepousioB. Criennduka aBxeHus rpynn acteponnoB TposHies u ['pexos. [Ipupoaa u nemwxkenue komert. Ilosic Koinepa n O6mako komer Oopra.
Meteopel u Mereoputsl. [Ipupona naparomux 3BE34, METCOpPHBIE NMOTOKM M MX paauaHThl. CBs3b MEXAY METEOPHBIMM IOTOKAMU M KOMETAMH.
IIpupona KaMEHHBIX U XKEJIE3HBIX METEOPUTOB. [Iprpoaa METEOPUTHBIX KPaTEPOB.

AcTtpodu3uka u 3Bé3aHass actpoHomus (7 4)

Mertoabl acTpo(U3NYECKUX HCCIEIOBAaHUN. YCTPONCTBO M XapaKTEpUCTHKH TEJIECKOINOB pedpakTopoB U peduieKTopoB. YCTPOUCTBO
panuoresneckonos, paguouHtepdepomerpbl. Connue. OcHoBHble xapakTepucTuku ConHua. OrmnpeneneHue Macchl, TeMIepaTypbl U XMMHYECKOTO
cocraBa ConHua. Ctpoenue cosiHeuHoM atMocdepsl. CojlHEeUHass aKTUBHOCTh U €€ BiMsHUE Ha 3eMilto U 6uochepy. Buyrpennee ctpoenue CouHia.
Teopernueckuit pacuér temmeparypbl B neHtpe ConHua. SIepHbIi HCTOYHMK 3HEPrUM U TEpMOsJEpHbIE peaKkUMM CHUHTE3a Teaus U3 BOJOPOJa,
nepeHoc sHepruu u3 1eHTpa CoyiHIIA HapyXKy, KOHBEKTHBHas 30Ha. HelTpuHHBIN Teneckonm u HaOmoaeHHs moToka HeWTpuHO oT CoiHIa.
OmnpeneneHrne OCHOBHBIX XapaKTEPUCTUK 3BE3/: MAacChl, CBETUMOCTH, TEMIIEPATypbl U XUMHUYECKOTO cocTaBa. CrekTpanbHas Kiaccudukanus 3BE31 U
e¢ (uznyeckre ocHOBHI. /narpaMma "crieKTpalbHBIH KI1acC-CBETUMOCTB'" 3BE3/, CBSI3b MEXIYy Maccoil M CBETUMOCTbHIO 3BE31. BHyTpeHHee cTpoeHue
3B€31. CTpoeHue 3Be3/bl TNIaBHOU mocienoBaTesibHoCTH. CTpoeHue 3BE37] KPAaCHBIX TMI'AHTOB M CBEPXTUTraHToB. CTpoeHHe 3BE3/ OEbIX KApIUKOB U
npenen Ha ux maccy — npeaen Yannppacekapa. Ilynbcapel 1 HeWTpoHHBIE 3BE37bl. [Ipupoaa 4E€pHBIX AbIp M UX NapaMmeTpsl. [[BoliHBIE, KpaTHbIE U



nepeMeHHbIe 3BE3/1bl. Habimonenust ABOMHBIX M KpaTHBIX 3BE3/. 3aTMEHHO-TIEpeMEHHbIe 3BE3/1bl. OnpeiesieHue Mace IBOMHBIX 3BE3. [lynbcupyromue
nepeMeHHbIE 3BE3/IbI, KPUBBIE M3MEHEHUS Oiiecka 1edens. 3aBUCUMOCTh MEXK/Y CBETUMOCTBIO U MEpUOJIOM Iyibcanuid y nedeunn. Llepennsr — masku
BO BceneHHoM, 10 KOTOPBIM ONPEIENIAIOT pacCTOSHUA A0 NaNEKUX CKOIUICHUN U ralakTUK. HOBbIE M CBEpXHOBBIEC 3BE3/bI. XapaKTEPUCTUKU BCIIBIIIEK
HOBBIX 3BE3/1. CBs3b HOBBIX 3BE37] C TECHBIMHU JIBOMHBIMM CHUCTEMaMH, COJEp)KallUMH 3Be3ly Oeiblil kapnuk. [leperekanue BeliecTBa M sIEPHbBIN
B3pbIB Ha MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBatOTCSI CBEPXHOBBIE 3BE3/1bl. XapaKTEPUCTUKHU BCIIBIILIEK CBEPXHOBBIX 3BE37. I 'paBUTAllMOHHBIN
KoJutarc 0enoro Kapiuka ¢ Maccoit Uanapacekapa B cOCTaBe TECHOW JBOWHOM 3BE3IbI — BCIBINIKA CBEpXHOBOMU | THIa. B3phiB MaccHBHOM 3BE3/bI B
KOHLIE CBOEH 3BOJIOLMU — B3pbIB cBepxHOBOMU || Tuma. HabmoneHne octatkoB B3pbIBOB CBEPXHOBBIX 3BE37. DBOJIIOLMS 3BE3J: POXKICHHE, KU3Hb U
CMEpTh 3BE37. Pacuér nmpoaomKUTENIbHOCTH )KU3HU 3BE3]] pa3HOM MacChl Ha IJIaBHOM MOCIEA0BATENIbHOCTHU. [Iepexor B KpaCcHbIE TMTAHTHI U CB €PXTH-
raHTbl TOcje ucyepnanus Bojaoponaa. CrokoiiHasi 5BOJIOIMS MajJlOMAacCUBHBIX 3BE37] M T'PAaBUTALMOHHBIM KOJIJIANIC U B3phIB C 00Opa3oBaHHEM
HEHUTPOHHOM 3Be€3/1bl UJIM YEPHOU JIBIPBl MacCCUBHOM 3Be3/bl. OmnpeeneHne Bo3pacTa 3BE3JHBIX CKOTUIEHUH U OTIENIbHBIX 3BE3]I, IPOBEPKA TEOPUHU 3BO-
JIFOLIMM 3BE3I.

Mueunsbii IlyTs (3 4)

I'as u nmbute B lanmaktuke. OOpa3oBaHME OTpakaTeNbHbIX TyMmMaHHocTell. [lpuumHbl cBedeHus aud@ys3Hbix TymanHocteil. KoHueHTpauus
ra3oBBIX M MbUIEBBIX TyMaHHocTel B ['amaktuke. PaccessHHble M miapoBble 3BE3HBIE CKOMieHUs. Habmiomaemble CBOMCTBA pacCesTHHBIX 3BE3IHBIX
ckorieHnd. HaOmromaemble CBOWCTBAa IMApOBBIX 3BE3HBIX CKOIUICHHWH. Pacmpenenenne u XapakTtep IBWIKEHUS CKOIUIEHWH B [ 'amakTuke.
Pacnpenenenue 3BE3A, CKOIUIEHWM, ra3a W nbUiM B [‘amaktuke. CBepxMaccuBHas 4€pHas Ablpa B IMEHTpE [AJIaKTUKM M KOCMHYECKHUE JIY4YH.
HNudpakpacHpie HaOMIOEHNS ABMKEHUS 3BE3 B LIeHTpe [anmakTuku M OOHApy)KEHHE B IEHTpe [ alakTUKM CBEPXMACCHUBHOW YepHOM AbIphl. Pacuér
MapaMeTpoB CBEpPXMAcCUBHOU 4E€PHOM pIpbl. HabmoeHusi KOCMUYECKHX JIydel U UX CBA3b C B3PbIBAMU CBEPXHOBBIX 3BE3/I.

l'anakruku (3 4)

KJ'IaCCI/I(bI/IKaI_[I/IH raJJaKTHK I10 (bopMe 1 KaMCPTOHHAas auarpamMmma Xa00ia. CoiicTBa CIIMPAJIBHBIX, SJUIMIITUYCCKUX U HEIIPABUIIBHBIX I'aJIaKTHK.
KpaCHOG CMCIICHUC B CIICKTPaX IaJlaKTUK KW OIIPCACIICHUC PACCTOSAHUA OO HHUX. 3akoH Xa00ia. BpameHHe rajakTuk M TEMHas MaTCpHrsa B HHUX.
AKTHUBHBIE TaJIAKTHKA H KBa3apkhl. HpI/Ipoz[a AKTUBHOCTHU T'aJIaKTUK, paJdOraJlaKTUKHU H BSaHMOHCﬁCTBYIOH_IHC rajakTuky. HeoObIuHbBIE CBOICTBA
KBa3apoB, UX CBA3b C AJpaMH TaJIaKTUK W AKTUBHOCTBLIO IIéprIX JAbIp B HHX. Ha6J’IIO,Z[a€MLIe CBOMCTBA CKOILICHUM ralakTuK, PCHTTCHOBCKOC
HU3JIyUYCHUEC, TEMIICpaTypa U MAacCCa MCKIAIAKTHUYICCKOI'0 I'asa, HCO6XOI[I/IMOCTL CYHICCTBOBAHUSA TEMHOU MAaTCpruU B CKOIUICHUAX TI'aJIaKTHK. OHGHKa
MacChl TEMHOM MaTepuu B CKOIJICHUAX. Sldeuncras CTPYKTYpa paclpCACICHUA TAJIaKTUKU CKOILICHMH TaJIaKTHK.

Crtpoenue u 3Boawonus Beesennoii (2 u)

Koneunocts u OeckoHeuHOCTh Bceenennoi — napaaoKChbl KJIAaCCHYECKON KOCMOJIOTHH. 3aKOH BCCMHUPHOT'O TATOTCHHUA W NPCACTABIICHUA O
KOHEYHOCTH M OECKOHEUHOCTH BceaeHHOM. qDOTOMeTpI/I‘-ICCKI/Iﬁ nmapaJoKC U MPOTHUBOPCUYUA MCKAY KIACCUYCCKUMHU MNPCACTABJICHUAMU O CTPOCHUU



Bcenennoii u mabmoaenusmu. Heo0xoauMocTh npuBiedeHHs oOIIel TeOpHH OTHOCUTENBHOCTH Ul IOCTpoeHHus Mojenu Beenennoil. CBs3b Mexy
r€OMETPUUECKUX CBOMCTB NpocTpaHCcTBa BeeneHHoM ¢ paclipesieieHueM U JBMKEHHEM MaTepuu B Hel. Pacmmpsromascs Beenennas. Csi3b cpenneit
IJIOTHOCTH MaTEpUM C 3aKOHOM paClIMPEHUs U T'€OMETPUYECKMMH CBOMCTBaMHU BceeneHHOW. EBKIMIOBAa M HEEBKIMIOBA TeoMeTpUsi BceneHHOM.
Omnpenenenue paanyca u Bo3pacra Beenennoit. Monens "ropsiueit Beenennoit" u penukroBoe uznydenue. OOpazoBaHHe XUMUYECKHUX 3JIEMEHTOB BO
Bcenennoii. O6mnue renus Bo BeenenHoii 1 He00X0AMMOCTh 00pa30BaHus €ro Ha PaHHUX dTarnax 3Boonuu BeenenHoi. Heo6xommmocTs He TOIBKO
BBICOKOW IJIOTHOCTH BELIECTBA, HO U €ro BBICOKOM TemmepaTypbl Ha paHHUX 3Talax 3BoJroLuU BceneHHoll. PennkToBoe M3iyueHue — HU3JyyeHUe,
KOTOPO€ OCTaJIOCh BO BCelIeHHOW OT ropsiuero M CBEPXIUIOTHOTO COCTOSTHUS MaTepUM Ha paHHUX dTanax ku3Hu Bceenennoit. Habmomaembie cBoiicTBa
penMKTOBOTO M3NyueHus. [loueMy HEOOXOIMMO TTPUBJICUCHHUE OOIIEH TEOPUH OTHO CUTEIILHOCTH JJIs TOCTPOCHUS MO BeeneHHoi.

CoBpemeHHblIe P00JeMbl ACTPOHOMMH — 3 4

VYckopennoe pacmupenue Beenennoit u témuas sHeprust. Ha0mroneHust cBepxXHOBBIX 3BE31 | THMa B Tan€KuX TajlakKTHKaX U OTKPHITHE
YCKOPEHHOTO pacimnpenus BeeneHHol. OTKpBITHE CHIIBI BCEMUPHOTO OTTANKUBaHUA. TEMHas sHeprus u €€ BIUsHNAE Ha Maccy BeenenHoil mo mepe eé€
pacmupenus. [Ipupoaa cunbl Becemuproro ottankuBanus. OOHapy)eHHe TIaHET BO3Je APYrux 3BE31. Habmonenus 3a 1BHKEeHUEM 3BE3] 1
OTIpeJieNIeHUs] MacC HEBUIMMBIX CITYTHUKOB 3BE37], BOZMYIIAIOUINX WX MPAMOJIMHENHOE JBMKeHHe. MeTo 1l 00HapykeHHs 3k301u1aHeT. O1eHka
YCIIOBUH Ha MOBEPXHOCTSX AK30IUIaHeT. [lonck sk3o0mnaneT ¢ KoOM(POPTHHIMU YCIOBUSIMU JUIsl )KU3HU Ha HUX. [loncku u3HU U pazyma Bo BceneHHOI.
PasButne npeacraBieHnil 0 BOSHUKHOBEHHH U CYILIECTBOBAaHMU XM3HU BO BeeneHHoM. COBpEeMEHHBIE OLIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX 11U -
Bunuzanuil B ['anaktuke. [lonbITku 06HapykeHUs U IOCBUIKU CUTHAJIIOB BHE3EMHBIM IUBHIIN3ALIMSIM.

Pe3eps (1 4)

YyeOHO-TeMaTHYeCKOE IJIAHUPOBAHME

Ne
B Ha3Banue pa3nena KoanuyecTBO 4acoB
pa3jiena
1 Brenenue B acCTpOHOMHIO 1
2 AcTtpomeTpust 5
3 HebGecHnas MmexaHuka 3
4 Crpoenue CoaHEUHON CUCTEMBI 7
5 AcTtpodusnka u 3BE31HAST ACTPOHOMHMS 7
6 Mieunslii yTh 3
7 lanaktuku 3
8 Ctpoenue u 3Boronus BeenenHoi 2
9 CoBpeMeHHbIe TPOOJIeMbl ACTPOHOMUHU 3
Peseps 1
Bcero 35




Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

Ne Conepxanue KoJu1-Bo yacos Hcnoan3oBanue Hara
ypOKa yueOHUKA nan Darcr
Pa3nes 1 Beenenue 1
1. ‘ BBenenue B aCTpOHOMHIO 1 81,2
Pa3nes 2.Actpomerpus 5
2. | 3Bé3mHOE HEOO 1 83
3. HebGecHbIe KOOPIMHATHI 1 84
4, Bugumoe nBmkenue rmianeT U CosHIA. 1 85
. JIBrxenue JIyHbl u 3aTMEeHMS 1 86
6. Bpewms U KaneH1aphb 1 87
Paznen 3. HeGecHasi Mexanuka. 3
7. Cucrema mupa 1 88
8. 3axonsl Keriepa ABM)KEHHUS MJIaHET 1 89
9. Kocmuueckue CKOpoCTH U MEXKIUIAHETHBIE TIEPEIEThI 1 810,11
Pasznen 4. Ctpoenne CoJIHEUHOM CHCTEMBbI 7
10 | CoBpemeHHBIC IPEACTABICHUS O CTPOEHUH U cocTaBe CoTHEUHON 1 812
CHCTEMBI
11. | INnanera 3emis 1 813
12. | Jlyna u e€ BiausiHuE Ha 3eMITIO 1 814
13 | [InaneTsl 3eMHOM TPYIITHI 1 815
14. | Ilmanerbl-ruranthl. [1aHeThI-KapaIuKu 1 816
15. | Maubie Tena CoJIHEYHON CUCTEMBI 1 17
16. | CoBpemeHHbBIE IPEACTABICHUS O MPOUCXO0KIeHUU COMTHEUHON 1 818
CHCTEMBI
Paznea 5. Actpodusuka u 3B€31Hasi aCTPOHOMMS. 7
17. MeTop! acTpOoPU3NIECKUX UCCIICTOBAHUI 1 819
18 Counite 1 820
19. | BuyrpeHnsee ctpoeHue U UCTOYHHK dHepruu CosHia 1 8§21
20. OCHOBHBIE XapaKTEPUCTUKH 3BE3]] 1 822,23
21. | benble KapIuKu, HEUTPOHHBIE 3BE3bI, UEPHBIE AbIPHL. J[BOIHbIE, 1 824,25
KpaTHBIC U TIEpEMEHHBIE 3BE3 b
22. HoBrble u cBepXHOBBIE 3BE3/bI 1 826




23. | DBosromus 386311 1 §27
Pa3nes 6 MueuHblii myTh 3

24. | I'a3 u mbutb B [anakTuke 1 8§28

25. | PaccessHHBIC M IApOBBIE 3BE3HBIC CKOTUICHUS 1 829

26. | CeepxmaccuBHas uépHas japIpa B nentpe Mieunoro [lytu 1 830
Paszpen 7 I'anakTuku 3

27. | Kiaccudukanus rajJjakTHK 1 8§31

28. | AKTUBHBIC TAJIAKTUKHU M KBa3aphbl 1 §32

29. | CKOIUIEHUS TaJIaKTHK 1 833
Paznen 8 Ctpoenue u 3Bosonus BeesieHHoi 2

30. | KoneyHocts 1 OECKOHEYHOCTh BeeneHHon 1 834,35

31. | Mogensb «ropsueii BeenenHoi» 1 8 36
Paszpnen 9 CoBpeMeHHBbIe IP00J1eMBbI ACTPOHOMMH 3

32. | YckopeHHoe pacimpenne BeeneHHON U TEMHas SHEpTHsI 1 8 37

33 | OOHapyxeHHEe TUIAHET BO3JIC IPYTUX 3BE3N 1 838

34. | INowuck xu3Hu U pazyma Bo BeeneHHon 1 839
35. | Peseps 1




