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AHHOTAMSA
K padoueii nporpamme no acrporovuu 10-11 knace ™

Pabouas nporpamMma 1o acTpoHOMUM COCTAB/ICHA B COOTBETCTBHH C:

* npukasom Munnctepcrsa obpaszosanns n nayku PO ot 29 nious 2017 r. Ne 613 "O BHeceHHH M3MEHEHUIT B (eepaTbHbIi rocy1apCTBEHHbIH 00pa3oBareib-
HbIH CTAHJAPT, YTBEPAKAEHHBIH NpuKasoM Munuctepcrsa o6pasosanus 1 Hayku PD ot 17 mas 2012 r. No 413"

* npukasom Munuctepersa obpasosanns u Hayku PO ot 20 mons 2017 r. Ne 581 "O BHecennn n3Menenwii B (heiepasibHblil epeueHs yIeOHHKOB, pPEKOMEH-
AYEMBIX K HCHOJIb30BAHMIO MDY PEATM3ALIMM UMEIOMIMX TOCYIAPCTBEHHYH) aKKPEAHTALIMIO 00pa30oBaTeIbHbIX NPOrPAMM HAUAJIbHOFO ODIIEro, OCHOBHOIO
0btero, cpeauero obmero 06pazoBanus, yTBEPKAEHHBIH MprKka3oM MuxuctepeTsa o6pasosanns i Haykn PO ot 31 mapra 2014 r. Ne 253";
micbMoM MunncTtepersa o6pasosanus u Hayku P® or 20 mions 2017 r. Ne TC-194/08 "O6 oprauusatiuy u3yuenus yueGHoro npeameta "AcTpoHomus”;
NpUMEpHOH paboueii nporpaMmoii no npeavery (Actponomus. Meroanueckoe nocobue 10-11knaccsl. Basossiit ypoBeHs: yued. nocobue mis yunrenei
obueobpaszosar. opranusaumii / mox pea. B. M. Yapyruna. —M.: TTpocsemenue, 2017).

KonuuecTso 4acoB, OTBOAMMBIX HA M3YUEHHE NpenMera; 35.

Mopnens npenoaasanys: 1 4 B Henemo B noayroauax 10 u 11 knaccos.

YuebHo-MeToAuYeCcKoe H MaTepHAILHO-TeXHHYecKoe obecneyerne 06pa3oBaTeLHOT0 NPOUecea

Y4eOHO-METOAMUECKMH KOMIUIEKT, HCTIO/Ib3yeMblii NP peanusaiuu paboueii nporpammst:
I. Yapyrun B. M. Actponomus. 1011 kmaccsi: yue6. s obuieobpasosar. oprannsaumii: 6a3osbiii yposess / B. M. Yapyrua.—M.: ITpocsemenue, 2018.
2. Actporomus. Meroauueckoe nocobue: 10-11knacchr. Ba3obiii yposeus: yueb. nocobue as yaureseii 00uicobpasoBar. opranmusaumii / non pen. B. M. Ya-
pyruna.—M.: Ilpocsemenne, 2017.

Jlurepatypa:
1. Sxno I'. C. Habmonenus u npaktiteckne paboTsl 0 aCTPOHOMUM B cpeiHeit tikone. — M.: ITpocsewenne, 1965.
2__Manax . Junaktndeckuit Mmatepuan no acrponomun: Iocodue st yuurens. — M.: [pocsenierue, 1984.

3. Wl\%ﬂﬁl‘% naxrika aclponomun. — M.: Dauropuan YPCC, 2004.
BREKTPOMESH R M&‘@BO‘I UK JiobuTens actponomun / noa pea. B. I'. Cypauna. — M.: Duuropuan YPCC, 2002.
5. Tlepembman 5. M. 3annmartenguas actponomus. — M.: BATT, 1994.

copmpmd:  Kmmuue M. A. DnemenTtaphas actponomus. — M.: Hayka. ', pen. dus.-mar. aur., 1991.
B e R PREEsMitHoB B. A |Ouepku o Beenennoii. — M.: Hayka. I'n. pen. dus.-mar. smt., 1969.

Brapeneu;: Bpea H
[eincteutenen: ¢ 13.10.2020 go 13.01.2022

DnexkTpoHHble 00pa3zoBaTeibHBIE PECYPChI:




http://www.astronet.ru — Poccuiickast Acrponomuueckast CeTb

http://afportal .kulichki.net/ — caidt yunrens Gpusuku u actpoHOMHHM BbICIIEH KaTteropuu ['paduesnya B. 1.
http://myastronomy.ru/ — caiiT nmpemnoaapareis aCTpOHOMHUH, KaHAuAaTa neparorudeckux Hayk Illarosckoii H. E.
http://www.gomulina.orc.ru/ — caiit yuurens ¢pusuku u actponomuu ['omynunoi H. H.
http://college.ru/astronomy/course/content/content.ntml — OtkperTast AcrpoHomus 2.6
https://www.roscosmos.ru/ — caT rocyJapcTBEHHOI KOPITOpaluy [0 KOCMUYECKOH JiesiTeIbHOCTH Pockocmoc
http://www.planetarium-moscow.ru/ — callt MOCKOBCKOT'O TUTaHETapHs.

http://www.galactic.name/ — actponomuueckuii mopran "Mms ["anakruku"

http://www.walkinspace.ru/ — mopran "I[lyremecTBue B kocmMoc"

0. https://www.uahirise.org/ru/ — pycckosi3praaas Bepcus npoekra "Mapc 6e3 rpanuir”

1. http://stars.chromeexperiments.com/ — BupTyaibHast 3KCKypcusi 1o BeeneHHoit

. https://www.nasa.gov/ — odpunmanbHelii caiitT HarimoHaIsHOTO yIIpaBiIeHHs 10 a9pOHABTHKE U UCCIICIOBAHNIO KOCMHYECKOT'O TIPOCTPAHCTBA
13. bubnmoTeka 3eKTPOHHBIX HATISAHBIX Tocoomii "Actpornomus 9—-10", OO0 "®uzukon", 2003

14. Stellarium 0.17.0 — snexrponnsrii anerapuii (http://stellarium.org/ru/)
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Texauueckue cpencTBa 00ydeHus, HarJsIHbIE TOCOONSI:

TCO (IIK, MyIbTUMEIUHHBIN IPOEKTOP, IKPaH)
Monens HeOecHOH chephl.

KoMI1eKT moaBuKHBIX KapT 3BE3AHOTO HEbA.
I'mobyc 3emum.

I'noGyc JlyHsl.

[IIxonpHBINA aCTPOHOMHUYECKU KaJIEHIAPh.

oakrwdE

HJIaHpreMLIe pe3y/ibTaTbl 0CBOCHUS KypcCa

JIMYHOCTHBIMHU pe3yjibTaTaM OCBOCHUA ACTPOHOMUU ABJIAKOTCA:

e YMEHHE YIPaBJIATh CBOEH ITO3HABATEIBHON AEATEIbHOCTBIO;

® TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCJIE CaMOOOpa30BAHUIO, HA NMPOTSIKEHUU BCEH KU3HH; CO3HATEIbHOE OTHOLICHHE K
HENpepbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCHEIIHON MPOQECCHOHATBHON 1 0OLIECTBEHHOMN EATEIbHOCTH;

® yMEHHE COTPYAHMYAThH C B3POCIBIMHU, CBEPCTHUKAMH, IETHbMH MIIQJIIETO BO3pacTa B 00pa3oBaTeIbHOMN, yueOHO-UCCIIe0BATENbCKOM, TPOSKTHOM
U JPYT'UX BUJAX JCATEIBHOCTH;

e chopMHPOBAaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH; OCO3HAHWE 3HAUMMOCTH HAYKH, BIIaJICHUS
JOCTOBEPHON MH(OpMALIMEl O MepeOBbIX JOCTIKEHUSIX U OTKPHITUAX MHPOBOM M OTE€UECTBEHHOH HAayKH; 3aHMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MUPaA U OOIIECTBA; FTOTOBHOCTh K HAYUHO-TEXHUYECKOMY TBOPYECTBY;

® UYyBCTBO I'OPAOCTH 3a OTEYECTBEHHYIO KOCMOHABTUKY, T'YMaHU3M;

® II0JIO)KUTEJILHOE OTHOLLIEHUE K TPYNY, LIEJIEYCTPEMIIEHHOCTb;


http://www.astronet.ru/
http://afportal.kulichki.net/
http://myastronomy.ru/
http://www.gomulina.orc.ru/
http://college.ru/astronomy/course/content/content.html
https://www.roscosmos.ru/
http://www.planetarium-moscow.ru/
http://www.galactic.name/
http://www.walkinspace.ru/
https://www.uahirise.org/ru/
http://stars.chromeexperiments.com/
https://www.nasa.gov/
http://stellarium.org/ru/

9KOJIOTMYECKas KyJabTypa, OepexHOe OTHOIIEHHWE K POAHOM 3emiie, MpUpPOAHbIM OorarctBam Poccum, mMupa u KocMmoca, MOHUMaHHE
OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOJIHBIX PECYPCOB U pa3yMHOE MPUPOAOIIOJIb30BAHHUE.

MeTaHpeI[MeTHBIMI/I pe3yjibTaTaMu OCBOCHHA aCTPOHOMMUHU ABJIAKOTCA:

1.

OCBOCHUE pe2yiaAmUueHbIX YHUBEPCATbHBIX YUeOHBIX 1eHCTBUI:

CaMOCTOSITENIHO OIpPEAeNsATh IENU, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BATENbHOM NEATEIBHOCTH U KU3HEHHBIX
CUTYaIUX;

OLICHHUBATh PECYPCHI, B TOM UHKCJIE BpEMs U Apyrue HeMaTepuallbHbIE pEeCypChl, HEOOXOJUMbIE AJIs JOCTUKEHHUSI IOCTABICHHON paHee 11eu;
COIIOCTABJIATH UMEIOIUECS BO3MOKHOCTH U HEOOXOJUMbIE JJIsl JOCTHUKEHUSI LIETTU PECYPCHI;

ONPEIEIATh HECKOJIBKO IyTe TOCTHKEHUS TOCTABICHHOM LIEJIH;

3a/1aBaTh NapaMeTpPbl U KPUTEPUH, I10 KOTOPHIM MOKHO ONPEIEIUTh, UTO 1I€JIb TOCTUTHYTA;

COINOCTAaBIIATH MOJYYEHHBIN pe3yJIbTaT AEATEIbHOCTH C IOCTABIECHHOMN 3apaHee 1eIblo;

OCO3HABAaTh MOCIEACTBHS TOCTHKEHUS TOCTABIICHHOW 1[EJIU B JESTEIbHOCTH, COOCTBEHHOM KU3HU U JKU3HU OKPYKAIOLIUX JIOJEH;

OCBOCHHE NO3HABAMENbHBIX YHUBEPCATBHBIX YUCOHBIX JICUCTBUI:

KPUTHUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO C PA3HBIX MO3UIIHII;

pacmno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUHs B MH(GOPMAIIMOHHBIX UCTOUHUKAX;

WCIOJIb30BaTh PA3JIMYHBbIE MOJIEIbHO-CXEeMAaTUYECKUE CpEACTBA [UIsl TMPEACTABICHUS BBISIBJICHHBIX B HWH()OPMALMOHHBIX HMCTOYHHKAX
MPOTUBOPEUHIA;

OCYIIECTBIIATH Pa3BEPHYTHIN HH(DOPMAIIOHHBIN MIOMCK M CTABUTH HA €r0 OCHOBE HOBBIE (y4eOHBIEC U TIO3HABATENILHBIC) 3a/1a4H;

UCKaTh U HAXOAUTh 0000IIEHHBIE CLIOCOOBI pEIeHMs 3a/1a4;

MIPUBOJIUTH KPUTUUYECKHE apTyMEHThI KaK B OTHOILIEHUU COOCTBEHHOTO CYKJICHUS, TaK U B OTHOLIEHUH ACUCTBUN U CYXKIEHUN IPYroro 4eJoBeKa;
aHAJIM3UPOBATH U MPEOOPA30BHIBATH MPOOIEMHO-TIPOTUBOPEUNBLIE CUTYAIINH;

BBIXOJIUTh 32 PAMKH Y4€OHOIO MpeMeTa U OCYILECTBIIATh LI€JICHANIPABICHHBIN MMOMCK BO3MOYKHOCTH IIMPOKOTO MEPEHOCa CPEeICTB U CIOCO0O0B
JIEHCTBUS,

BBICTpAauBaTh MHAMBHAYAJIbHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAas OTPAHMUYEHUS CO CTOPOHBI JIPYIMX YYAaCTHHUKOB M PECYPCHBIE
OTpaHUYCHUS;

3aHMMAaTh pa3HbIC MO3UIUU B TMO3HABATENHHOU NEATENbHOCTH (OBITh YYEHHKOM U yduTeneM; (hopMynupoBaTh 00pa30BaTEIbHBIN 3ampoc U
BBHITIONTHATh KOHCYJIBTaTUBHBIE (DYHKIIMHM CaMOCTOSITENIbHO, CTaBUTh MpobOiIemMy M paboTaTh Haj €€ pelIeHUEM; YIPaBIATh COBMECTHOMN
M03HABATEIbHOMN I€ATEIbHOCTHIO U IOTYUHSTHCS );

OCBOCHUE KOMMYHUKAMUBHBIX YHUBEPCATIBHBIX YUEOHBIX AEHCTBHIA:

OCYILIECTBIIATH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK U C B3POCIBIMU (Kak BHYTpH 00pa3oBaTelIbHOI OpraHu3aliy, Tak U 3a e€
npeaesiaMn);

MIPH OCYILIECTBIICHUH TPYMIIOBOI PabOTHI OBITH KaK PYKOBOAMTENEM, TaK U YICHOM MPOCKTHOW KOMAHJIbI B Pa3HBIX POJISX (T€HEpaTOpOM UICH,
KPUTHUKOM, UCIIOJIHUTENIEM, TPE3CHTYIOLIUM U T. 1.);

pa3BEPHYTO, TOTUYHO U TOYHO U3JIAraTh CBOIO TOYKY 3PEHUS C UCTOIh30BAaHMEM aJIeKBATHBIX (YCTHBIX U MHUCHbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;



® pacrno3HaBaTh KOH(PJIUKTOI€HHbIE CUTYallUH U MIPEIOTBpALaTh KOHQIUKTHI A0 UX aKTUBHOU (ha3bl;

®  COIJIaCOBBIBAThH MO3UIMH YWICHOB KOMaH/bI B Ipoliecce paboThl Hajl OOLIUM MPOAYKTOM (pEIIeHUEM);

® MPEACTaBIAThH MyOIMYHO PE3yIbTaThl UHANBUAYAIBHOMN U IPYNIIOBOM ASSITEILHOCTH KaK Iepe/i 3HaKOMOM, TaK U Iepel He3HAKOMOM ayIuTOpH eif;
e noaOupaTh NapTHEPOB IS 1€JI0BON KOMMYHHUKAIIMH, UCXOS U3 COOOpaKeHUN pe3yIbTaTUBHOCTU B3aUMOJCHCTBUS, a HE TUYHBIX CUMITIATHII;

® BOCIPHHHMMATH KPUTHYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOI'O pa3BUTHS;

e TOYHO U EMKO (OpPMYyIUPOBATh KaK KPUTHUYECKHE, TaK M OAOOpUTEIbHBIE 3aMEyaHHs B aJpec APYrux JIoJed B pamMKax JelIOBOH U
o0pa3oBaTeNbHON KOMMYHHKAIIUU, H30€ras Py 3TOM JIMYHOCTHBIX OI[CHOYHBIX CY)KICHHA.

HpeI[MeTHBIMI/I pe3yjibTaTaMi OCBOCHHWA aCTPOHOMHU HaA 06a30BOM YPOBHE ABJIAKOTCA:

e chOpMHPOBAHHOCTh MpeACTaBIeHUH O cTpoeHur COJHEYHON CHCTEMBI, SBOJIOIUH 3BE3N W BCeaeHHO#, MPOCTPaHCTBEHHO-BPEMEHHBIX
Maciradax BeeneHHoIM;
e [OHMMaHHE CYIHOCTH HabJIt0aeMbIX BO BeelleHHO# SIBICHUIA,

® BJQJCHHE OCHOBOIIOJATAIOIIMMHU ACTPOHOMHYECKUMHU TMOHATUSIMH, TEOPHUSIMH, 3aKOHAMU M 3aKOHOMEPHOCTSIMU, YBEPEHHOE IMOJb30BaHUE
aCTPOHOMHUYECKOW TEPMUHOJIOTHEN U CUMBOJIMKO;

L4 C(bOpMI/IpOBaHHOCTL HpeI[CTaBJICHI/Iﬁ 0 3Ha4YCHUH aCTPOHOMUH B HpaKTI/I‘{eCKOfI JACATCIIBHOCTHU U HaJIBHCﬁmeM HAaYYHO-TCXHUYCCKOM PAa3BUTUU;

® OCO3HAHHWC POJM OTCUSCTBEHHOW HAYKH B OCBOCHHU M HCIOJIB30BAHUU KOCMHYECKOTO IPOCTPAHCTBA W PA3BUTHUS MEKIYHAPOTIHOTO
COTPY/ZIHMYECTBA B 3TON 00JIACTH.

Coneprxanue Kypca

Beenenue B actponomuto (1 u)

CTpOGHI/Ie u MacmrtaObl Beemennoi. Kakue Tena 3amoHSIOT BCCJ’ICHHYIO. KakoBbI ux XapPaKTCPHBIC pasMCpPbl U PACCTOAHHUA MCXKAY HHUMHU. Kakne
(I)I/I3I/I‘-ICCKI/IG YCJIOBUA BCTPCUANOTCA B HHX. Bcenennas pacmurpscTCs. COBpeMeHHLIe MCTOAbI Ha6JHO)IeHI/II7L I'me n xak pa60Ta}0T CaMbIC KPYIIHBIC
ONTHYECKHE Teleckonbl. Kak ACTPOHOMBI HCCICAYIOT TaMMa-HU3JTy4YCHUC Bcenennoii. Uto YBUJCIIN TPAaBUTAOIUOHHO-BOJIHOBBIC U HeﬁTpPIHHBIe
TCIJICCKOIIBI.

Actpomerpus (5 1)

3Bé3nnoe HeOo. Co3Be3nus ceBepHOro mosymrapus. HaBuranmonnsie 38€361. JIBrmkenne Comnma nmo sxiuntuke. [lerneobpasHoe ABMKEHUE TUTAHET.
HebecHplii sxBaTop 1 HeOECHBIM MepuAraH. DKBaTOpUaIbHas U TOPU30HTANIbHAS CHCTEMa HEOECHBIX KoopanHaT. Buaumoe nBrkeHne HeOeCHbIX CBETHII.
[leTneobpa3zHoe IBUKEHUE IIJIaHET, MOMATHOE U MPSAMOE JBMKEHHE TUTaHeT. DKJIMITHKA, 30JMaKalibHble co3Be31usa. HepaBHomepHoe nBmxenne ConHia
no sximnrtuke. JIBmkenue JIyHpl. @a3bl JIyHBI M CMHOIWYECKHMH MECSL, YCIOBHMS HACTYIUICHHsI COJIHEYHOTO W JIYHHOrO 3aTMeHMi. [IpuuuHbI
HACTYIUIEHUS COJTHEUHBIX 3aTMeHui. Capoc u npeacka3aHus 3aTMEHUN. BpeMs n kanenaaps. 3BE31HOE U COJTHEUHOE BpPEMs, 3BE3AHBIN U TPOITMYECKUM
roJl. YCTpoHCTBO JIYHHOTO U COJTHEUHOT0 KaleHaapsi, poOseMbl UX coriacoBaHus. FOnuaHcKuil 1 rpuropMaHcKuil KaleHJapu.



Hebecnast mexanuka (3 u)

[Ipencrasnenus: o crpoennn CONHEUYHOM CHCTEMBbl B AaHTHYHBIC BPEMEHa U B CPEIHEBEKOBBE. ['eMolleHTpruYecKas CUuCTeEMa MHUPA, J0Ka3aTeIbCTBO
BpanieHust 3emin Bokpyr Comuua. [lapamnakc 3B€37 1 onpesieneHre paccTosiHus 10 HuX, napcek. Otkpoitue U.Kemiepom 3akOHOB IBUIKEHHS TITAHET.
OTKpbITHE 3aKOHAa BCEMUPHOTO TIAroTeHus U 00oO0mEHHbIe 3akoHbl Keruepa. Onpenenenune macc HebecHbIx Ten. Kocmuyeckue ckopoctu. Pacuérsl
MEepBON M BTOPOH KOCMHYECKOW CKOpOoCcTH M ux (pusnueckuii cmpicia. [Tonér FO.A. Narapuna Bokpyr 3emuin 1o KpyroBoi opOuTe. MeXIIaHETHBIC
nepenétsl. [ToHsTHEe ONTUMAIBHON TpaeKTopuu Moséra K miaHete. Bpems nonéra k miuaxneTe U Aatel crapToB. JlyHa u e€ BiusHue Ha 3emito. JIyHHBII
penbed u ero npupoaa. [lpunuHoe B3aumoaeicTeue Mexxy JlyHoit u 3emnéid. Y nanenue JIyHnsl ot 3emin U 3aMeyieHue BpameHus 3emn. [Ipeneccust
3eMHOM OCH U IIpeIBapeHHE PABHOJCHCTBUM.

CtpoeHnue colHeuHO# cucTemsl (7 1)

CoBpemennble npezactasieHuss o ConHeunoil cucreme. CocraB ConHeuHoll cucreMbl. [lnaHeTbl 3eMHONW TIpynmbl M IUIAHETBI-TUTAHTHI, UX
npuHUMNUaIbHbIe paznuuud. O6nako kometr Oopta u Ilosic Koitnepa. Pasmeps! Ten conneunoit cucremsl. [lnanera 3emnst. @opma u pasmepsl 3emin.
Buytpennee crpoenue 3emin. Poms mapuukoBoro 3¢ddexra B ¢popmupoBannu knmmmata 3emin. MccrnenoBanust Mepkypusi, Benepsr u Mapca, ux
cxoxecThb ¢ 3eMnéil. Biausinue napaukoBoro 3¢ dexra Ha kiumat 3emiau 1 Benepsl. Ecth nu sxu3nbp Ha Mapce. DBodtonusi opoUT ciyTHUKOB Mapca
®oboca u [eitmoca. I[lnanersi-rurantsl. Gusnueckue cpoiicrsa FOnurepa, CarypHa, Ypana u Henryna. Bynkanundeckast 1esTeNbHOCTh Ha CIIyTHUKE
FOnurepa HMo. [Ipupona koser BOKpyr miaaHeT-TurantoB. [ImaneTei-kapauku 1 ux cBoiictBa. Maiibie Tena CosiHeuHO# cuctemsl. [Ipupona u nBrxeHue
acteponioB. Crieniduka JABYKECHUS Tpymin actepounoB TposiaieB u ['pekos. [Ipupona u nmkenune komert. [losic Koiinepa u O6nako komer OopTa.
Meteops! u meteoputhl. [Ipuposa nagaromux 3BE3/1, METEOPHBIE TOTOKH U UX pasnaHThl. CBsI3b MEXy METEOPHBIMU TOTOKaMU U KomeTaMu. [Ipupona
KaMEHHBIX U JKeJIe3HbIX MeTeopHUTOB. [Iprposa METEOPUTHBIX KPaTepoB.

Actpodusuka 1 3BE31Has actpoHoMus (7 1)

Metobl acTpoPpHU3NUECKUX UCCIIEAOBAHUM. Y CTPOHCTBO M XapaKTEPUCTHKH TEJIECKONOB pepakTOpOB U pedaeKTOpoB. Y CTPOHCTBO paAHOTENECKOIIOB,
panuountepdepomerprl. Connue. OcHoBHble XapakTepucTuku ConnHua. OmnpeneneHHe Macchl, TeMIEpaTypbl M XuMHueckoro cocraBa ColHIA.
Crpoenue conHeyHoi atmocdeprl. CoHEeUHass aKTUBHOCTh U €€ BIMsHUE Ha 3emito U Ouocdepy. Buyrpennee ctpoenne Connua. TeopeTnueckuii
pacuér TemnepaTypsl B ieHTpe ConHia. SnepHblii HCTOYHUK SHEPTUU U TEPMOSJIEPHbIE pEeaklUd CUHTE3a el U3 BOAOPOAa, MEPEHOC PHEPTUH U3
ueHtpa ConHIa HapyXy, KOHBEKTHMBHas 30Ha. HeWTpuHHBIH Tenmeckonm W HaOmoaeHus notoka HedTpuHo oT ComHua. OmnpezneneHue OCHOBHBIX
XapaKTePUCTHK 3BE3/I: MAcChl, CBETUMOCTH, TEMIIEPATYphl U XUMHYECKOro coctaBa. CnekTpaibHas Kiaaccuukanus 3BE€31 U e€ GpU3nueckre OCHOBBI.
Jnarpamma "crieKTpaibHBIA KJIacc-CBETUMOCTD' 3BE3NI, CBSI3b MEXKy MAacCOi M CBETUMOCTbHIO 3BE31. BHyTpenHee cTpoeHue 3BE37. CTpoeHHE 3BE3/IbI
IJIaBHOM nociieioBaTeabHOCTH. CTpoeHue 3BE3/1 KpaCHBIX THTAHTOB U CBEpXTUraHToB. CTpoeHHe 3BE3/ O€bIX KapJIMKOB M IIPEes Ha UX MacCy — Ipesien
Yannpacekapa. [lynbcapsl u HeiliTpoHHbIE 3BE3b1. [Ipupoa 4€pHBIX ObIp U UX MapameTphl. J(BolHbIE, KpaTHbIE U IepeMeHHble 3BE3/1b1. Habmonenus
JIBOMHBIX M KPAaTHBIX 3BE37. 3aTMEHHO-TEpeMeHHble 3BE3/bl. OmpeseneHrne Macc ABOWMHBIX 3BE3. Ilynbcupyromue nepeMeHHbIE 3BE3/bI, KPUBHIE
u3MeHeHus Ornecka nedens. 3aBUCUMOCTh MEKIY CBETUMOCTBIO M MEPHOJOM Myibcanuil y nedpeunna. Lledeunnpt — masku Bo BeeneHHol, Mo KOTOpbIM
OTIPEICTISIIOT PACCTOSIHUS A0 NaJEKUX CKOIUIEHUH U rajakTuk. HoBble U cBepXHOBbBIE 3BE3/Ibl. XapaKTEPUCTUKHU BCIIBIIIEK HOBBIX 3BE3/. CBSA3b HOBBIX



3BE3/1 C TECHBIMHM JBOWHBIMU CHCTEMaMHM, COACPIKAIMMU 3Be3y Oenblii kapiuk. [lepeTrexaHue BeliecTBa U sSACPHBIN B3PbIB HA MIOBEPXHOCTH OENOro
Kapnuka. Kak B3pbpIBalOTCS CBEpXHOBBIE 3BE3/IbI. XapaKTEPUCTHKHU BCIBIIIEK CBEPXHOBBIX 3BE3/. I paBUTAIIMOHHBIN KOJUIAIIC O€7I0r0 KapiuKa ¢ MacCou
Yanpapacekapa B cocTaBe TECHOM JBOMHOM 3Be3Jlbl — BCHbIIIKA CBEpXHOBOW | Tuma. B3pbeiB MaccUBHOM 3Be3/bl B KOHIIE CBOEH HBOJIIOIMU — B3PBIB
ceepxHoBoii |l Tmma. HaOmiogeHWe OCTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3A. DBOIIONUS 3BE3N: POXKICHUE, XU3Hb M CMEpTh 3BE3A. Pacuér
IIPOJIOJKUTENIBHOCTH KU3HHU 3BE3]1 PA3HOM MacCChl HA INIABHOM I1OCIIEN0BATEIBHOCTH. Ilepexo B KpaCHbIE TUTAHTBI M CBEPXTUTAHTBI I10CIIE UCUEPITaHUS
BoziopoJa. CriokoiHast 3BOJIOLMS MaJIOMAaCCUBHBIX 3BE3/1 U TPaBUTALIMOHHBIN KOJIJIAIC, U B3pBIB C 00pa3oBaHHEM HEUTPOHHOM 3BE3/1bl I YEPHOM IBIPbI
MacCUBHOM 3Be31pl. OnpeieneHne BO3pacTa 3BE3JHBIX CKOIUICHUHN U OTAEIbHBIX 3BE3], IPOBEPKA TEOPUH IBOJIIOLIMH 3BE3NL.

Mueunsiii [1yTs (3 1)

I'a3 u meute B [anmakTuke. OOpazoBaHue oTpaxaTelnbHbIX TyMaHHOCTEH. [Ipuuunel cBeuenust nqudy3Heix TymanHocTeidl. KoHIeHTpanus ra3oBbix U
MbUIEBbIX TyMaHHOcTel B ['anmakTuke. PaccesHHble u mapoBbie 3BE3/HBIE CKOIUIeHUsS. Habmioqaemple CBOMCTBA PacCEesTHHBIX 3BE3AHBIX CKOTICHUH.
Habmonaempie cBOMCTBa MIAPOBBIX 3BE3MHBIX CKOIUIEHHMU. Pacmpenenenue u xapakrtep ABMKEHUs ckoruieHui B ['anmaktuke. Pacnpenenenue 3BE3f,
CKOIUIeHHUH, raza u mbpuu B ['amaktuke. CBepxmaccuBHas 4€pHas AbIpa B LeHTpe ['amaktuku u xocmuueckue jyud. MHbpakpacHble HAOTIOACHUS
IBUKEeHMs 3BE3N B LeHTpe ['aakTuku u oOHapyXeHHE B LIEHTpe | 'alakTHKU CBEPXMACCHUBHOM YepHOM AbIpbl. Pacyér mapameTpoB CBEpPXMACCHUBHOM
4EépHOH abIpel. HaOmroneHus: KOCMUYECKHX JTydei U MX CBSI3b C B3PbIBAMU CBEPXHOBBIX 3BE3I.

["amakTuku (3 49)

Knaccudukanus ramaktik mo gopme u KaMepToHHas nuarpamma Xao0:1a. CBOHCTBa CIIMPANIbHBIX, SJUTMNTHYECKUX U HENPAaBMWIIBHBIX ralakTukK. KpacHoe
CMEILIEHUE B CIIEKTpax raJlakTUK U OINpeAeNIeHUEe PacCTOSHMS N0 HUX. 3akoH XaOOia. BpamieHue ramakTuk um T€MHas MaTepus B HUX. AKTUBHBIE
raJJaKTHKY U KBa3apsbl. [Ipuposa akTMBHOCTH TralakTHK, paJHOTalaKTUKU M B3aUMOJIeHCTBYIOIIME ranakTuku. HeoObIuHbIE CBOICTBA KBa3apoB, UX CBA3b
C ApaMH TaJIakTUK U aKTUBHOCTBIO YEPHBIX AbIp B HUX. Habmogaemble CBOMCTBA CKOIUIEHUH TajlakTUK, PEHTT€HOBCKOE M3ITydeHHe, TeMIeparypa U
Macca MEXraJlakTH4eCKOTo ra3a, HeoOXOJIMMOCTh CYIIECTBOBAaHUS TEMHOM MaTepUM B CKOIUIEHUSAX rajakTHK. OLeHKa macchl TEMHOW MaTepuu B
CKOIUICHUSIX. S[yencras CTpyKTypa paclnpeeseHus TATAKTUKH CKOIUICHUH TaJIAKTHK.

Ctpoenue u 3Bomtoius Beenennoit (2 )

KoneunocTs 1 0eckoHEeUHOCTh BeenenHoi — napa oKchl KJIaCCHUYECKONH KOCMOJIOTHH. 3aKOH BCEMUPHOI'O TATOTEHUS U MPEACTABICHUS O KOHEUHOCTH U
O0eckoneyHoctu BceenenHoit. doToMeTprUeCcKUil MapagoKC W MPOTHBOPEUHS MEXKTY KIACCUUYECKHUMHU TPEACTABJICHUSIMU O CTpPOCHWUU BceneHHoU u
HabmoneHusMu. HeobxonuMocTs mpuBiiedeHHs 00Iel Teoprun OTHOCUTEIBHOCTH JUIsl TOCTpOeHus Mojiesid Beenennoil. CBsi3b MeX1y T€OMETPUUECKUX
CBOMCTB MPOCTpaHCTBA BcenenHo ¢ pacipeesieHneM U IBH)KEHHEM MaTepuu B Hell. Pacimpsiromasicss Beenennas. CBsA3b cpeaHel IIIOTHOCTH MaTEPUA
C 3aKOHOM DPACUIMPEHHUs U TeoMeTpuyYecKuMu cBoiictBamu Bceenennoil. EBkinmoBa u HeeBkingoBa reomerpusi Beenennoit. Onpenenenue paanyca u
Bo3pacrta Bcenennoii. Mogens "ropsiueit Beenennoii™” u penukroBoe n3nydenne. OOpa3oBaHne XUMUUYECKHUX 3JIEMEHTOB BO Beenennoit. O0umnme renus
Bo Bcenennoit 1 HeoOxoauMocTh 00pa30BaHMs €ro Ha paHHHMX JTamax 2BoJOIUH Bceenmennoi. HeoOX0auMOCTh HE TOJIBKO BBICOKOW IUIOTHOCTH
BEILIECTBA, HO U €r0 BBICOKOM TEMIIEpAaTypbl Ha PaHHHX JTallax HBOJIOLMU BceenleHHON. PenmkToBOE M3inydeHHe — U3IydeHHE, KOTOPOE OCTajaoch BO



BcenenHoill 0T rops4yero W CBEpXIUIOTHOTO COCTOSIHUSI MAaTE€pUM Ha PaHHUX dSTamnax >ku3HuW Bcenennoil. Habmiomaemble CBOWCTBA pPEIMKTOBOTO
n3nydenus. [loueMy HeoOX0AMMO NPHUBIIEYEHUE OOLIEH TEOPUH OTHOCUTEIBHOCTH Ul IOCTPOEHUs MoJieniu BeeneHHo.

CoBpemeHHbIe MPOOIEeMbI ACTPOHOMHH — 3 Y

YckopenHoe pacmupenue Beenennoit u témnas sHeprus. Habmionenust cBepxHOBBIX 3BE3 | Tuna B 1anékux rajakTHKax U OTKPHITHE YCKOPEHHOTO
pacmupenus Beenennoil. OTKpbITHE CHIIBI BCEMUPHOTO OTTalNKuBaHusl. TéMHas sHeprus u e€ BiIusHUE Ha Maccy BcerneHHol o mepe e€ pacuiipeHusl.
[Ipupona cunbl BeemupHoro orrankuBanus. OOHapyKeHHE IUTaHET BO3Jie Ipyrux 3BE3a. HabmiomeHus 3a nBuKeHHEM 3BE3/ M ONPEICIICHUS] Macc
HEBUJUMBIX CITyTHHKOB 3BE3]l, BO3MYIIAIOMINX UX NPSIMOJIMHEHHOE IBIKeHHe. MeTo bl 00Hapy»)eHus 3k301ianeT. OLeHKa yCI0BHi Ha TOBEPXHOCTSIX
sk3orianeT. [louck sk3omnaneT ¢ KOMQOPTHBIMH YCIOBUSMU Ui KU3HU Ha HUX. [loncku xu3Hu U pazyma Bo Beenennoit. PazButue npencraBienuii o
BO3HUKHOBEHHUU U CYLIECTBOBaHHHM KU3HU BO BeenenHoii. CoBpeMeHHbIE OLIEHKH KOJIMYECTBA BHICOKOPA3BUTHIX HUBMIM3aIMid B ['anaktuke. [lonbiTku
OOHaPYKCHHSI U TTOCHUIKU CHUTHAJIOB BHE3EMHBIM ITUBUJIH3AIUSIM.

Y4eOHO-TeMaTHYECKOE NJIAHUPOBAHHE

No
pasjiena HasBanue paznena KomnnuectBo yacos
1 BBenenue B acTpoHOMUIO 1
2 AcTtpomeTpust 5)
3 HebGecnas mexanuka 3
4 Ctpoenue COTHEUHON CUCTEMBI 7
5 Actpodusnka 1 3BE3/THAST ACTPOHOMUS 7
6 MuteuHsbIi TyTh 3
7 lanmaxTukm 3
8 Ctpoenue u 3Boonus BeenenHoit 2
9 CoBpeMeHHbIE TPOOJIEMbI ACTPOHOMHHU 3
Peseps 1
Bcero 34
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