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TlosicHuTEeILHAS 3alIHCKA

Pabouas nporpaMMa 1o aCTpOHOMHUH COCTaBJICHA B COOTBETCTBHU C:

npuka3zoM MuHucTtepctBa obpasoBanust 1 Hayku PD ot 29 umions 2017 r. Ne 613 "O BHeceHMHM M3MEHEHHH B
(denepanbHBIl TOCYAAapCTBEHHBIH 00pa3oBaTeNbHBI CTAaHIAPT, YTBEPKACHHBIH TNpHKazoM MUHHCTEpCTBA
obpazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413",

npuka3zoM MuHucTtepctBa obpasoBanus U Hayku P® ot 20 umrons 2017 r. Ne 581 "O BHeceHMM M3MEHEHHH B
(denepanbHBIl TepedeHb Y4YEOHHKOB, PEKOMEHAYEMBIX K WCIOJIB30BAHUI0 MPH peaM3ald HMEIOIINX
rOCYAapCTBEHHYIO aKKpEIUTalHi0 0o0pa30BaTelbHBIX IPOrpaMM Ha4aJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero oOuiero oOpa3oBaHus, YTBEPXKIAEHHBIM NMpHKa3oM MuHHUCTepcTBa oOpa3oBaHusi M Haykun PD or 31
mapra 2014 1. Ne 253",

nuchkMoM MuHKCcTepcTBa oOpazoBanHus u Hayku P® or 20 wurons 2017 1. Ne TC-194/08 "OO opraHuzanuu
n3ydeHus yueOHoro npenmera "ActpoHoMus';

mpUMeEpHOH paboueil mporpaMmoit o mpeamery (Actponomus. Meroanueckoe mocodue 10—11kmaccel. bazoBbiit
ypoBeHb: yueb. mocobue aast yuuTeneh obOmeobpaszoBar. opranmszanmii / mox pen. B. M. Yapyruxa.—M.:
ITpocsemienne, 2017).

KonmdecTBo 9acoB, OTBOIMMEIX HA W3YyUeHHE peaMera: 34.

Mopnens ipeniofgaBanus: 1 9 B HEJENIO B TIEPBOM U BTOpoM monyroauu 11 xmacca.

YuyeOHO-MeTOANYECKOE H MaTepUATBHO-TEXHUYECCKOC o0ecmevyeHue 06pa30BaTe.]'ILHOF0 nmpomecca

Y4eOHO-MeTOINYeCKUH KOMIUIEKT, HCIIONB3YEMBIH ITPH pean3aiun pabodei mporpaMmbl:

1. Yapyruu B. M. Actponomusi. 10—11 kmaccel: yueO. mis oOrieoOpa3oBaT. opraHu3aiuii: 0a30BbI YpOBEHb /
B. M. Yapyrun.—M.: IIpocsemenne, 2018.

2. Actponomus. Meroauueckoe mnocooue: 10—11kmaccel. ba3oBeifi ypoBeHb: ydueO. MOCOOME I yUUTENeH
o611eo0pa3oBat. opranu3anuii / mox pea. B. M. Uapyruna.—M.: IIpoceemnienue, 2017.

Jluteparypa:

1. Sxwol. C. HabGmomeHus W mpakTHYeCKHE padOTHI IO acTPOHOMHM B cpemHer mkone. — M.: IIpocBemennue,
1965.

2. MamnaxosaI'. M., Crpayr E. K. Jlumaktuueckuii maTepuan mo actpoHomuu: IlocoOue mis yumtens. — M.:
[IpocBemenue, 1984.

3. Jlesuran E. I1. lunaktrka actpoHomuu. — M.: Bauropuan YPCC, 2004.

4. Kynukosckuii I1. I'. CpaBounuk arobutens actpoHomuu / mox pen. B. I'. Cypauna. — M.: Dauropuan YPCC,
2002.

5. Ilepenbman f. M. 3annmatenpHas actpoHoMmus. — M.: BAII, 1994.

6. Kmmmumuna U. A. DnemenTapHas actponomus. — M.: Hayka. I'n. pen. ¢us.-mar. mur., 1991.

7. Boponnos-BenbsimuaoB b. A. Ouepku o Beenennoit. — M.: Hayka. I'n. pen. ¢us.-mart. mut., 1969.

DJeKTpOHHBIE 00pa30BaTENBHBIE PECYPCHI:

1. http://www.astronet.ru — Poccuiickas AcrpoHomudeckas Cerhb

2. http://afportal.kulichki.net/ — caiit yuurenst Gpusuku u acTpoHOMHH BBICIICH Kateropuu ['pabuesuya B. .

3. http://myastronomy.ru/ — caiiT npernogaBaTesnst aCTPOHOMHH, KaHAUAaTa Teaarorunaeckux Hayk Illatosckoit H. E.

4. http://www.gomulina.orc.ru/ — caiit yautens ¢pusuku u actporomun I'omynuuoit H. H.

5. http://college.ru/astronomy/course/content/content.html — Otkperrast AcrpoHomus 2.6

6. https://www.roscosmos.ru/ — caidT rocy1apCTBEHHON KOPIIOPAIIUH [0 KOCMUYECKO# AeATeIbHOCTH PockocMoc

7. http://www.planetarium-moscow.ru/ — caiitt MockOBCKOT0 TIaHETaApHsI.

8. http://www.galactic.name/ — acrponomuueckuii moptan "Mmst ['amakruku"”

9. http://www.walkinspace.ru/ — mopran "Ilyremiectue B kocMoc"

10. https://www.uahirise.org/ru/ — pycckosi3biunas Bepcus npoekra "Mapc 6e3 rpanuir”

11. http://stars.chromeexperiments.com/ — BupTyasibHas SKcKypcust o BeenenHoi

12. https://www.nasa.gov/ — odurmanbHbii caiT HaloHaIEHOTO YIPABJICHUS M0 adPOHABTHKE W UCCICTOBAHHIO
KOCMHUYECKOr0 MPOCTPAHCTBA

13. buGimoreka 3J1eKTPOHHBIX HarJBIIHBIX Tocobuit "ActpoHomus 9-10", OO0 "duzukon", 2003

14. Stellarium 0.17.0 — snexrpounsiit mnanerapwuii (http://stellarium.org/ru/)

Texauueckue cpeacTsa O6y‘leHI/IH, HarjsiJHbIC IOCOOMS:

coukrwbdPE

TCO (IIK, MynTbTUMEANHHBINA IPOEKTOP, IKPaH)
Mogenb HebecHOH cdepsl.

KommiekT nogBmKHBIX KapT 3BE3NHOrO HEbA.
I'nobyc 3emmm.

I'nobGyc JlyHsrl.

[IIKONBHBII aCTPOHOMHYECKUI KaleHAaph.
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IInanupyemsble pe3yJbTaThl OCBOCHHS Kypca

JINYHOCTHBIMH pe3yjibTaTaMyu OCBOCHUSA AaCTPOHOMMUU SBJISAFOTCA:

YMEHUE YIpaBIsITh CBOEH MO3HABATENBHOM EATENbHOCTbIO;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE caMOOOpa3oBaHHIO, Ha MPOTSHKEHHH BCEH JKU3HM;
CO3HATENbHOE OTHOLICHHE K HENpPEPbIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCIEHIHOW MNpO(eCCHOHANBHOH H
00ILeCTBEHHOM ESITEIBHOCTH;

yMEHHE COTPYIHHYATh C B3POCIBIMH, CBEPCTHUKAMH, JEThbMH MIIAJILIETO BO3pacTa B 00pa3oBaTeNbHOM, yaeOHO-
HCCIIEZIOBATENbCKOMN, POEKTHOM U IPYTHX BUAAX JIESITEIbHOCTH;

c(OPMHUPOBAHHOCTE MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;, OCO3HAHHE
3HaYMMOCTH HayKH, BIIAJICHHS JOCTOBEPHOH MHQOpMAIHEH O MepeloBhIX JOCTHKEHUSIX U OTKPBITHSIX MUPOBOH
W OTEUECTBEHHOW HAyKH;, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHAX 00 YCTpOWCTBE MHpa W OOIIECTBa;
TOTOBHOCTh K HAYYHO-TEXHUUECKOMY TBOPUECTBY;

YYBCTBO F'OPAOCTH 32 OTEYECTBEHHYIO KOCMOHABTUKY, T'yMaHU3M;

TIOJIOKUTENFHOE OTHOIIEHHE K TPYTy, LENEeyCTPEMIEHHOCTB;

9KOJIOTHYECKass KyJIbTypa, OepeKHOE OTHOIEHHE K POJHOW 3emile, MPUPOAHBIM OoratcTBam Poccuu, mupa u
KOCMOCa, TIOHWMaHKe OTBETCTBEHHOCTH 3a COCTOSTHHE MPUPOAHBIX PECYPCOB U Pa3yMHOE MPHUPOIOIOIB30BaHHUE.

MetanpeaMeTHBIMU pPe3yJbTATAMH OCBOEHHS ACTPOHOMHUM SABJIAIOTCH:
OCBOCHHE pecy/IsimueHbIX YHUBEPCANIBHBIX YUSOHBIX NCHCTBUMN:
CaMOCTOSTEIILHO OINpENeNsITh IeNd, CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 33jla4d B 00pa3oBaTelbHOU
TESTEIIBHOCTH W )KU3HEHHBIX CUTYaINSX;
OLIEHUBATh PECYPCHI, B TOM YHMCJIE BpeMs W ApPYyrue HeMaTepualbHBIE PECYPChl, HEOOXOAUMBIE TSI TOCTHUKECHUS
IIOCTABJICHHOM paHee L Eu;
COIOCTAaBIISATH MMEIOIIMECS BOZMOKHOCTH U HEOOXOTUMBIE ISl TOCTHKEHH S IIETH PECYPCHI;
ONpENENATh HECKOIBKO MyTEN JTOCTUKEHUS MOCTaBICHHON 11EJIH;
3a/1aBaTh MapaMeTpsl U KPUTEPHH, IO KOTOPHIM MOKHO OIPEIENNUTh, YTO IIENh JOCTUTHYTA;
COIOCTABJIATh MTOJIyYEHHBIN Pe3ynbTaT AECATEIBHOCTH C IIOCTABICHHOM 3apaHee LENbIO;
OCO3HABaTh IOCIEACTBHUA IOCTIIKEHUS TIOCTABIEHHOW IIETTM B NESITETHHOCTH, COOCTBEHHOW >KM3HHM W JKHU3HU
OKPY’KAIOLIUX JIIOJIEH;
OCBOCHHE 7103HABAMEIbHBIX YHUBEPCAIBHBIX YIEOHBIX JIEHCTBHIA:
KPUTHYECKH OIEHUBATh M HHTEPIPETUPOBATH HHPOPMALIHIO C Pa3HBIX O3HIINNL;
pacrno3HaBaTh U GUKCHUPOBATH MTPOTHUBOPEUHS B MHPOPMAIIMOHHBIX NCTOYHHUKAX;
HCIIOJIB30BaTh  pa3jiu4Hble MOJEIBHO-CXEMAaTUYECKHE CpPEACTBA ISl IPEACTABICHUS  BBISBICHHBIX B
WH()OPMAITMOHHBIX HCTOYHUKAX ITPOTHBOPEUNIA;
OCYIIIECTBIATh Pa3BEPHYTHI HWH(POPMAIMOHHBIN TIOMCK W CTaBUTh HAa €ro OCHOBE HOBBIE (y4eOHBIE H
TTO3HABATEILHBIC) 3a/1aUH;
HCKaTh M HAXOIUTH 0000MEHHBIE CITOCOOBI pEITeHUS 3a/1aY;
MIPUBOIUTH KPUTHYECKHE APTYMEHTHI KaK B OTHOIIIEHUH COOCTBEHHOTO CYXJIEHHS, TaK U B OTHOIIEHHUH JISHCTBHIA
U CY)KJIEHUU JPYroro 4eaoBeKa;
aHAIM3UPOBATH U MPE0OPA3OBHIBATH MTPOOIEMHO-TIPOTHBOPEUNBEIE CUTYAIUH;
BBIXO/IUTH 332 PAMKH YYEOHOT'O MpeaMeTa M OCYIIECTBISATH IEJICHANPABICHHBIA TOMCK BOSMOKHOCTH IITHPOKOTO
TepeHoca CPesICTB M CIIOCOO0B JAeHCTBUS;
BBICTPAaWBaTh WHIMBUAYAIBHYI) 0Opa30BaTEIbHYIO TPACKTOPHIO, YUHUTHIBAs OTPAaHHYEHHS CO CTOPOHBI APYTHUX
YYaCTHHKOB U PECYpPCHBIE OIPaHUYCHUS;
3aHAMATh Pa3HbIe MO3UIUH B IMO3HABATENHFHOW NEATETHHOCTH (OBITH YUSHHKOM W y4YUTeIeM; (OpMyIHpPOBAThH
00pa30oBaTEeNbHBIN 3alpOC W BBIOIHATH KOHCYJNBTATUBHBIE (DYHKIUH CaMOCTOSITEIBHO; CTaBUTh MPOOIEMY WU
paboTath HaJ €€ pelleHneM; YIPaBISTh COBMECTHON MTO3HABATEIbHON JAEATEIbHOCTHIO U ITOMYHHSITHCS);
OCBOGHHE KOMMYHUKAMUBHBIX YHUBEPCAITBHBIX yUeOHBIX JeHCTBUI:
OCYIIIECTBIIATH JICIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK W C B3pPOCIBIMH (KaK BHYTpHU
00pa3oBaTeNbHON OpraHU3aIuy, TaK U 3a €€ IpeIeIamMn);
MIPU OCYIIECTBJICHWH TPYIIIOBONH pa0OTHl OBITh KaK PYKOBOIWTEIIEM, TaK W YJIEHOM IPOEKTHOW KOMAaHIbI B
Pa3HBIX POIsIX (TEHEePaTOPOM HJIeH, KPUTHKOM, UCTIOJTHUTEIEM, TPE3CHTYIOIIUM | T. I1.);
pa3BEPHYTO, JIOTHYHO W TOYHO H3JIaraTh CBOK TOYKY 3PEHHUS C KCIIOJNIB30BAHUEM aJCKBAaTHBIX (YCTHBIX U
MMMCEMEHHBIX ) SI3BIKOBBIX CPEJICTB;
pacrno3HaBaTh KOH(PJIMKTOTEHHBIC CUTYAI[UH U TTPEIOTBPAINaTh KOH(DIUKTHI IO UX aKTUBHOU (hasbl;
COTJIACOBBIBATH TIO3HIIMY WICHOB KOMAH/IBI B ITpOIecce paboThl Ha/l OOIIUM IPOILYKTOM (pElIeHuEeM);
MIPEJCTABIIATE IyOJUYHO PE3YIbTAaThl MHAWBHIyaTbHON U TPYNIIOBOH JEATEIBHOCTH KakK Iepe 3HAaKOMOH, TaK |
nepes; HE3HAKOMOM ayAuTOpuel;
momoupaTh MapTHEPOB IS JENIOBOM KOMMYHHKAIIMHM, WCXOJS W3 COOOpaXeHUH pe3yIbTaTUBHOCTH
B3aMMOJICHCTBUSI, a HE JTUYHBIX CUMIIATUH;



® BOCIHPUHUMATH KPUTHUYCCKUC 3aMCUaHUA KaK pECypC COOCTBEHHOI0 Pa3BUTHA;
® TOYHO U EMKO (I)OpMYJ'II/IpOBaTI) KaK KpUTUYCCKUC, TaK U OI[O6pI/ITeJ'II)HI)Ie 3aMCUaHuA B aApeC APYyrux J'I}OI[CI‘/'I B
paMKax JICJIOBOM U O6pa3OBaTGJIBHOI>'I KOMMYHHKaIlUH, n3oeras IIpU 3TOM JIMYHOCTHBIX OLCHOYHBIX Cy)K)IeHI/II\/'I.

[IpeameTHBIME pe3ynbTaTaMU OCBOCHHS ACTPOHOMHUH HA 0A30BOM YPOBHE SIBJISIOTCS:

e chopmupoBaHHOCTh mpeAcTaBieHU o cTpoeHnn CONHEYHOW CHCTEMBI, JBONIOUMU 3BE3A W BceneHHOMH,
MPOCTPaHCTBEHHO-BPEMEHHBIX MacmTabax BeeneHHoil;

® [OHHMMaHHE CYIIHOCTH HaOMoaaeMbIX Bo BeeneHHoit siBeHU;

®  BJIaJICHUE OCHOBOIIOJIATAIOIIMMH aCTPOHOMHUUYECKUMH IOHATUSAMU, TEOPUAMHU, 3aKOHAMU U 3aKOHOMEPHOCTSIMU,
YBEPEHHOE I10JIb30BAHUE ACTPOHOMUYECKON TEPMUHOJIIOTHEN U CUMBOJIMKOM;

e chOpMHUPOBAaHHOCTH MPEACTABICHUN O 3HAYCHHUH ACTPOHOMHUHU B MPAKTHYECKON ICATEIBHOCTH M JAJIbHEHIIIEM
HAaYYHO-TCXHUYCCKOM Pa3BUTHU,

®  OCO3HAHHUE POJMU OTEYECTBEHHOW HAyKH B OCBOCHUHU U UCIIOJIB30BAHUM KOCMUYECKOTO IIPOCTPAHCTBA U PAZBUTUS
MEXIyHapOIHOTO COTPYAHHYECTBA B 3TOH 00IACTH.

Conep:xkanne Kypca

Beenenmne B actponomuto (1 )
Crpoenne u Macmrtabbl Bceenennoit. Kakue Tena 3amonsstor Bceenennyro. KakoBel uX XapakTepHble pa3Mepbl H
paccrosiHus Mexxay HuMH. Kakne dusnyeckue ycinoBusl BcTpedaloTcsl B HUX. Bceenennast pacmupsercs. CoBpeMeHHbIE
MeTo/bl HaOmroneHnid. ['ie W Kak paboTaroT camble KPYIHBIE ONTHYECKUE TENecKoIbl. Kak acTpOHOMBI HCCIETYyIOT
raMMa-usiydenue BeeneHHol. UTo yBUI€NnH rpaBUTAllMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

Actpomerpust (5 1)

3Bé3mHoe Hebo. Co3Be3mmsi ceBepHOro mnomymapus. Hapuramuonusie 3BE3bL. JBmxkenwe CONHIA MO JIKIUITHKE.
[erneobpa3Hoe aBmxkeHue TuaHeT. HeOecHbIll KBaTOp M HeOECHBIM MepUAHMaH. DKBaTOPHANbHAS W TOPU3OHTAIBHAS
CHCTEMA HEOECHBIX KoopauHaT. BumnMoe aBmkeHre HEOSCHBIX CBETHII. lleTieoOpa3Hoe ABMKCHHE TUTAHET, TIOMSATHOS
MpsiMOe JBM)KEHUE TUTaHeT. OKJIUNTHKA, 30AHaKalbHbeie co3Be3ans. HepaBHoMmepHoe apmkeHue CoiHIA MO SKIUMITHKE.
Hemxenune Jlynbl. ®@as3pl JIyHbl U CHHOAWYECKHH MECSIL, YCIOBHUSI HACTYIUIEHUS COJHEYHOTO M JYHHOIO 3aTMEHMHI.
[IpuymHBl HACTYIUICHHUSI CONTHEYHBIX 3aTMeHHMM. Capoc W TpenckasaHus 3aTMeHUN. Bpems m kanenmaps. 3BE3mHOE U
COTHECYHOE BpEMs, 3BE3MHBIM W TPONUYCCKHH TOA. YCTPOHCTBO JIYHHOTO M COJHEYHOI'O KaJeHIAps, IPOOJeMBbI HX
cormacoBaHusl. FOnMmaHCKuii U TPUTOPHAHCKUAN KaJleHIAPH.

HebGecnas mexanmka (3 9)

[IpencraBnenuss o crpoennn COTHEYHOW CHUCTEMBI B aHTHYHBIE BPEMEHAa W B CPEIHEBEKOBbE. | enmmoreHTpudeckas
cHCTeMa MHpa, JOKa3aTelIbCTBO BpateHus 3emun Bokpyr Comana. [lapammakc 3BE371 1 olpeenieHne pacCTOSHUS O HUX,
mapcek. OtkpertTre W.Kemaepom 3aKkoHOB ABMXKEHHS TUiaHeT. OTKPBITHE 3aKOHA BCEMUPHOTO TATOTCHHS M 000OIIEHHEBIE
3akonbI Kemnepa. Onpenenenne Macc HeOecHBIX Teln. KocMudeckne ckopocTu. Pacdérsl mepBoit U BTOPOH KOCMHYECKOM
ckopoctd W ux (m3mueckuii cmpicit. [lonér HO.A. 'arapura Bokpyr 3emum 1Mo KpyroBod opOuTe. MeXIUIaHeTHbIE
nepené€rel. [oHsTHE ONTUMAIBHON TpaeKTOpUU MoiETa K miaHeTe. Bpems nonéra k miaHere U AaTel crapToB. JIyHa u eé
BrusHUE Ha 3emunro. JIyHHBI penbed u ero npupona. [IpunmusHoe B3anmoneiictBue mexay Jlyroit u 3emnéit. Y nanenue
JIynsl ot 3emnu 1 3aMeasieHue BpalieHus 3emnd. [Ipeneccust 3eMHOM Ocy U IpeABapeHUE PABHOACHCTBUM.

CtpoeHne comHeqHOH cuctemsl (7 1)

CoBpemennsie npeacraBieHuss o Comueunoit cucrteme. CoctaB ConHeuHoM cucTemsl. [InaHeThl 3eMHON Ipynmbl U
TJIAHETBI-TUTAHTHI, UX MpUHIHNHATbHBIE pasdmuans. O6mako komer Ooprta u Ilosic Koiinepa. Pasmeps! Ten comHedHOM
cucrembl. [Imanera 3emmsa. @opma u pasmeps! 3emin. BryTpenHee ctpoenne 3emuu. Pons mapHukoBoro 3ddexra B
¢dopmupoBannn kmumara 3emin. MccnemoBanus Mepkypus, Beneper u Mapca, ux cxoxects ¢ 3emnéil. BnusHue
napHukoBoro 3¢ dexra Ha xknmumat 3emau U Benepsl. Ecth nu xu3Hp Ha Mapce. DBomonusi opOUT cmyTHHKOB Mapca
®doboca u [eiimoca. [lnanersi-rurantel. @usnueckue cBoiictBa fOnurepa, Catypna, Ypana u Henryna. Bynkannueckas
nearensHOCTh Ha cmyTHHKe HOnmuTepa Ho. Ilpupona konen BOKpyr miiaHeT-ruraiToB. [lnaHeThI-KapJIuKy 1 UX CBOWCTBA.
Mausie Tena ConueuHoil cuctemsl. Ilpupoma m aBmxeHue acrepoupoB. Crenuduka IBIKEHHS TPYIIl acTEPOHJIOB
TposiaueB u ['peko. [lpupona u neuwxenue xomer. Ilosc Koiinepa nu O6nako xomer Oopra. MeTeopbl U METEOPHTHI.
[Ipupona magarommx 3BE31, METEOPHBIE MOTOKM M WX paauaHThl. CBS3b MEXKIy METEOPHBIMHU IOTOKAaMH M KOMETaMH.
[Ipupona kaMeHHBIX U XKeTE3HBIX METEOPUTOB. IIprposa METEOPUTHBIX KPAaTEPOB.

Actpodusrka u 3B€3Has acTpoHOMHS (7 4)
Meropapl acTpopU3NIECKUX HCCIECAOBAHUN. Y CTPOMCTBO U XapaKTEPUCTHKHU TEIECKOMOB PePpakTOpoB U PedIIEKTOPOB.
YcrpoiicTBO paanoTeneckonoB, pamuonHTephepomerprl. Comnie. OcHoBHBIE Xapakrepuctuku Comaia. OnpezneneHue
MaccChl, TeMIepaTypbl U xuMudeckoro cocraBa Comuna. Ctpoenue conHeunoi atMocdepsl. ComHeuHast aKTHBHOCTD U €€
BrusHUE Ha 3emito U Ouochepy. Buyrpennee crpoenme Comnia. Teopernueckuii pacu€r TemrmepaTypbl B IEHTPE



ConHua. SnepHBIi HCTOYHHMK DHEPTUM M TEPMOSAEPHBIE PEAKIMM CHHTE3a Telus U3 BOJOpPOJA, NIEPEHOC SHEPTHH W3
uentpa ConHIa HapyXKy, KOHBEKTHBHas 30Ha. HeWTpWHHBIN Teleckonm M HAOMIOAEHHS MOTOKAa HelTpuHO oT ConHIA.
OnpezneneHre OCHOBHBIX XapaKTEPUCTUK 3BE3J: MacChl, CBETUMOCTH, TEMIEpaTypbl MW XUMHYECKOTO COCTaBa.
CrexTpanbHas knaccupukanus 38E31 U e€ pu3ndeckre ocHOBBI. [luarpamma "crieKTpalibHBINH Kilacc-CBETUMOCTD'' 3BE3,
CBA3b MEXKJy Maccod U CBETHUMOCThIO 3BE3A. BHyTpenHee crpoenue 3BE3n. CTpoeHue 3Be3/bl TJIaBHOM
nocneaoBaTenbHOCTH. CTpoeHue 3BE3 KPACHBIX THTAHTOB U CBEpXTUTaHTOB. CTpoeHue 3BE3/ OENBbIX KapiIMKOB U Mpenen
Ha ux maccy — mnpenen Yannppacekapa. Ilynecapel U HellTpoHHbIE 3BE34bl. IIpupona 4€pHBIX IbIp U UX MMApaMETPBL.
JBoiiHbIe, KpaTHbIE W TiepeMeHHbIe 3BE3bI. HabmromeHust TBOWHBIX M KpaTHBIX 3BE3A. 3aTMEHHO-TIEPEMEHHBIE 3BE3/IBL.
Omnpenenennie Macc IBOWHBIX 3BEA. [lynbcupyromue mepeMeHHbIC 3BE3NBI, KpWUBbIE W3MEHEHHs Oyiecka Ieden.
3aBHCUMOCTb MEXAY CBETHMOCTBIO M MEpUOAOM mynbcanuil y uedena. Lledhennp — masku Bo BeeneHHO#H, M0 KOTOpBIM
OMPENENAIOT PACCTOSHUS JI0 JAJEKUX CKOIUIEHUH U rajakTuK. HoBble U CBEpXHOBBIE 3BE3/Ibl. XapaKTEPUCTUKHU BCIBILIEK
HOBBIX 3BE&31. CBsA3b HOBBIX 3BE3J C TECHBIMU JIBOWHBIMM CHUCTEMaMH, COACPKAIIUMHU 3BE3Iy OCNbIi Kapiuk.
[leperekanue BeliecTBa M SACPHBIA B3pPHIB Ha MOBEPXHOCTH Oenoro kapiuka. Kak B3pBIBAIOTCS CBEPXHOBBIE 3BE3JIBI.
XapaKTEepUCTUKU BCIIBIIIEK CBEPXHOBBIX 3BE3M. I'paBHTAIIMOHHBIN KoJUTaric Oernoro kapiuka ¢ maccoid YaHapacekapa B
COCTaBE TECHOM JTBOMHOM 3BE3.IbI — BCITBIIIKA CBEPXHOBOMH | THma. B3phIB MacCUBHOM 3BE3/bI B KOHIIE CBOCH SBOJIOIIUN —
B3pbIB cBepxHOBOM |l Tuma. HabmroneHre ocTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3/1. DBOIIOLUS 3BE3]I: POXKICHHE, )KU3HDb U
CMEpPTH 3BE3/. Pacd€r nponoipKUTENBHOCTH JKU3HU 3BE3]] pa3HON MAacchl HA IVIABHOW IocienoBarenbHOCTH. Ilepexon B
KpacHbIe TUTaHTbl U CBEPXTUTaHTHI TOCJE HcdeprnaHus Bopoponaa. CrokoWHas HBOJIONUS MalOMAacCHUBHBIX 3BE3N U
TPaBUTALMOHHBINA KOJJIANIC W B3PBIB C 0Opa3oBaHMEM HEUTPOHHON 3BE3lbl WM YEPHOW JBIPHI MaCCHBHOW 3BE3JIBI.
Onpenenennie Bo3pacTa 3BE3AHBIX CKOMIEHUH U OTJENBHBIX 3BE3/], IPOBEPKA TEOPHH 3BOIOINH 3BE3I.

Mueunsiit [TyTs (3 u)

I'a3 u meub B [anaktuke. OOpa3oBaHue OTpakaTeNbHBIX TyMaHHOCTeW. [IpUanHBI cBeueHUs! TUPQPYy3HBIX TYMaHHOCTEH.
KonnenTpanus ra3oBbIX W MbUIEBBIX TyMaHHocTed B ['amakTuke. PaccesHHblE W IIapoOBbi€ 3BE3/IHBIE CKOIUIEHUS.
Habnronaemble cBOWCTBa paccessHHBIX 3BE3HBIX CKOIUTeHHWH. Habmromaemple CBOWCTBA MIAPOBBIX 3BE3IHBIX CKOIUICHHM.
Pacnipenenennre n xapakrep JBUKEHMSI ckoruieHMi B ['amaktuke. Pacnpenenenue 3BE3J, CKOIJIEHWM, ra3a U NbUIM B
lanmaktuke. CBepxMaccuBHas u€pHasl Jpipa B meHTpe [amakTnky m KocMudeckue iaydd. MHQpakpacHble HaOIrONSHUS
IBIDKEHUS 3BE3M B meHTpe [amakTtuku m oOHapyKeHHe B IIeHTpe | aJlaKTHKU CBEpXMAcCHBHOW YEpHOW NIBIpHI. Pacuér
rmapaMeTpoOB CBEPXMACCHUBHON 4YEpHON ABIpHl. HabmriomeHuss KOCMHUYECKUX JIyded M MX CBS3b C B3PHIBAMH CBEPXHOBBIX
3BE3.

lanmaktuku (3 49)

Knaccudukarus ramaktak mo Gopme n kamepToHHas nuarpamma Xa00ia. CBOWCTBA CHHMpAIbHBIX, JIUTUNTHYCCKAX U
HEMpaBWILHBIX TAIAKTHK. KpacHoe cMelieHre B CIIeKTpax TaaKTHK U ONpeie]IeHue PacCTOSHIS JIO HUX. 3akoH Xao00ua.
Bpaienne ramaktuk U TEMHash MaTepus B HHX. AKTHBHBIC TJIaKTHKH M KBaszapbl. [Ipuposia aKTHBHOCTH TaJIaKTHK,
pajMoralakTHKH M B3aMMOJICHCTBYIONINE TaakKTUKU. HeoObIYHbIe CBOWCTBA KBA3apoB, X CBS3b C SAPAMU TalaKTUK H
AKTHBHOCTBIO YEPHBIX JbIp B HHX. HaOmiomaemple CBOWCTBA CKOIUICHHH TajaKTHUK, PEHTTEHOBCKOE W3ITydYeHHE,
TeMIiepaTypa ¥ Macca MEKIallaKTHUECKOro rasza, HeoOXOMUMOCTh CYIIECTBOBAHHS TEMHOW MAaTEpHH B CKOILICHHSX
ranmakTuk. OIeHKa Macchl TEMHOM MaTepyH B CKOIUICHHSX. SlUencTasi CTPYKTypa pacipeieicHus] TalakKTUKA CKOTUICHUN
raJlaKTHK.

Crtpoenmue u »Bomtorust Beenennoit (2 )

Koneunocts u 6eckoHEeUHOCTh BcenmeHHON — mapafoKChl KIIACCHYECKONH KOCMOJIOTHH. 3aKOH BCEMHUPHOTO TATOTEHHS U
MIPEJCTaBIIEHUsI 0 KOHEYHOCTH W OeckoHeuyHOCcTH BcemeHHo#. DoTOMETpHUYECKUI Mapagokc W MPOTHBOPEUUS MEXKIY
KIITACCHYECKUMHU TPEACTABICHUSIMA O CTpoeHUH BceneHHoi n HaOmromeHwmsMu. HeoOXoaMMOCTh MpUBIEUEHUS OOIIeH
TEOPUU OTHOCHTEIBHOCTH IUI MOCTpOEHUs! Monenu BeenenHoi. CBsi3b MEXIy T€OMETPHUECKUX CBOICTB MPOCTPAHCTBA
Bcenennoil ¢ pacopeneneHueM U ABM>KEHHEM MaTepud B Hell. Pacmmpsitomiasicss Beenennas. CBsA3b cpenHel MIOTHOCTH
MaTepHUH C 3aKOHOM PaCIIUPEHHs U T€OMETPUUECKHMMHM CBOWCTBaMU BceneHHoW. EBKIMm0OBa M HEEBKINAOBA FE€OMETPUS
Bcenennoii. Onpenenenue paanyca u Bo3pacra Beenennoil. Monens "ropsiueit BeeneHHOW" U peTMKTOBOE HM3ITydeHUE.
OO6pa3oBaHNEe XMMHUYECKUX 3JIEMEHTOB BO Beenennoii. Obunue renust Bo BeeneHHo# 1 He00X0IMMOCTh 00pa3oBaHUs €ro
Ha paHHMX 3Tanax 3sononun Beenennoil. Heo0XxonmmocTs He TONBKO BBICOKOH IJIOTHOCTH BEIIECTBA, HO U €r0 BHICOKON
TEeMIIepaTypbl Ha PaHHMUX dTanax 3Boiouru BceenenHoil. PennkroBoe m3nmydeHne — M3IydeHHE, KOTOPOE OCTANIOCh BO
BcenenHoil OoT rops4ero U CBEPXIUIOTHOIO COCTOSIHUSI MaT€PUU Ha PaHHMX dTanax >ku3Hu Bcenennoil. HaGmogaembie
CBOMCTBAa PpEJIMKTOBOro wu3imydeHus. llouemy HeoOXOmMMO mpuBieYeHHE OOIIell TEOpHH OTHOCHTEIBHOCTH JUIS
MOCTPOEHUs Mozienu BeeneHHoi.

CoBpeMeHHBbIE TPOOIEMbI aCTPOHOMUU — 3 4
YckopenHoe paciupenue BeenenHolt u TémHast sHeprus. Habnronenns cBepXHOBBIX 3BE3A | THNa B AaiEKuX ranakTUKax
U OTKPBITHE YCKOPEHHOro pacupeHus Beenennoil. OTKpBITHE CHIIBI BCEMUPHOTO OTTaJKUBaHMA. TEMHas SHeprus u eé
BIMsIHUE Ha Maccy Bcenennoit mo mepe e€ pacmmpenus. IIpupona cuiel Becemuproro orrankuBanus. OOHapy:keHHE
IUTaHeT Bo3Nie Apyrux 3B&3a. HaOmroneHus 3a OBMDKEHHMEM 3BE3N M ONMPEAETICHHUS MacC HEBUAWMBIX CITyTHHKOB 3BE3J,
BO3MYIIAIONINX WX MPSMOJIMHEWHOE IBMKEeHHE. Meroasl oOHapyKeHus dk3omiaHeT. OneHKa YCIOBUH Ha MOBEPXHOCTSIX



sK3oruraneT. Ilouck 3K30INIaHeT ¢ KOM(bOpTHI:IMI/I YCIOBUAMHU [UIA JKU3HU Ha HUX. Iloncku Xu3HU U pasyma BO
Bcenennoit. PazButue HpCI[CTaBJ'ICHI/Iﬁ O BO3HHUKHOBCHHWH U CYHICCTBOBAHUU KU3HHU BO BcenenHnoi. COBpeMeHHI)IG
OLCHKHN KOJIMYCCTBA BBICOKOPA3BUTHIX HHBPIJ'IPI3aLIHI>i B T'amaktuke. IlombITKu O6Hapy>KCHI/I}l N IIOCBIJIKM CHI'HAJIOB
BHC3CMHBIM LIMBHUJIN3allUsIM.
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