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IHosicHuTEeNLHAA 3ANIUCKA

PaGouas mporpamMma 1o aCTpoOHOMHUH COCTaBJICHA B COOTBECTCTBUU C:

npukazoM MuHHcTepcTBa 00pa3oBanus U Hayku P® ot 29 wmrons 2017 r. Ne 613 "O
BHECEHUU M3MEHEHUH B (eiepalbHbIil TOCYJapCTBEHHBIM 00pa30BaTeNIbHBIA CTaHAAPT,
yTBEPKAEHHBIN TTprKa3oM MuHuctepcTBa obpasoBanus u Hayku P® ot 17 mas 2012 r.
Ne 413";

npukazoM MunuctepcTBa obpazoBanusi U Hayku P® ot 20 utons 2017 r. Ne 581 "O
BHECEHUU W3MEHEHHH B (QenepalibHblii TepeueHb Y4YeOHUKOB, PEKOMEHIYEMBIX K
WCIIOJIb30BAHUIO TMPU  peaju3allMd HMEIIIUX TOCYJApCTBEHHYIO aKKPEAUTALIMIO
o0pa30BaTeNpbHBIX MPOTPAaMM HA4yaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpPeaHEro
oOmiero o0pa3oBaHus, yTBEPKACHHBIN NMpruKazoM MUHUCTEpCTBA 00pa30BaHUs U HAYKH
P® ot 31 mapra 2014 r. Ne 253",

nuchbMOM MuHHUCTEpCTBa 0Opa3zoBanus U Hayku P® ot 20 uronst 2017 1. Ne TC-194/08
"O0 opraHuzanuu u3yyeHus yaeOHoro npeamera "AcrpoHomus’;

IpUMEpHON pabouel mporpaMMmoi 1o npeamery (Actponomusi. Meroaudeckoe mocooue
10-11xnaccel. ba3zoBelii ypoBeHB: y4eb. mocoOwe I yduTenell o0meoOpas3oBar.
opranm3aruii / mox pexa. B. M. Yapyruna.—M.: [Ipoceemenue, 2017).

KonunyecTBo 4acoB, OTBOAMMBIX HA U3YUEHHE TIpeaMeTa: 34.

3HeKTpOHHLIe 06p830B3TeJIbHLle Pe€CYPChI:

1.
2.

http://www.astronet.ru — Poccuiickast ActpoHomudeckas CeThb
http://afportal.kulichki.net/ — caiiT yuurenss Gu3uKd U aCTPOHOMHH BBICIICH KaTEropuu
I'pabuesnua B. U.

http://myastronomy.ru/ — caliT mpemnoaaBaresss aCTPOHOMHH, KaHIUIaTa TearOrHIeCKIX
Hayk [IlaroBckon H. E.

http://www.gomulina.orc.ru/ — caiit yuurens ¢pusuku u actponomun ['omynunoi H. H.
http://college.ru/astronomy/course/content/content.html — OTtkpertast ActpoHomus 2.6
https://Www.roscosmos.ru/ — calT TOCYZapCTBEHHOH KOpIOpaIMd IO KOCMHYECKOM
nesaTeabHoCcTH PockocMoc

. http://www.planetarium-moscow.ru/ — caiT MOCKOBCKOTO TUTaHETapHSL.
. http://www.galactic.name/ — actponomuueckuit mopran "Mms FanaKTHKI/I"

http://www.walkinspace.ru/ — moptan "IlyreriectBue B kocMoc"

10 https://www.uahirise.org/ru/ — pycckosi3biunasi Bepcus npoekra "Mapc 6e3 rpaHuil”
11.http://stars.chromeexperiments.com/ — BupTyasibHas 3KCKypcus 1o BcenenHoit
12.https://www.nasa.gov/ — oduimaneHeiii  calT HalnoHaIBHOrO  yIpaBJIeHUS TI0

AOPOHABTUKE U NUCCIICAOBAHUIO KOCMHWYCCKOI'O IIPOCTPAaHCTBA

13.bubnroreka 31eKTPOHHBIX HArISIHbIX mocoouit "Acrponomus 9—-10", OO0 "duszukon"
P A p 5 ,

2003

14.Stellarium 0.17.0 — snextponnsbiit manetapui (http://stellarium.org/ru/)
TexHuuyeckue cpeacTBa 00yUeHHs, HATJISIHbIE TOCOOMS:

ok wnE

TCO (IIK, MyabTUMEAUINHBIN IPOEKTOP, FIKPaH)
Mopenb HebecHOM cdephl.

KoMmiekT moaBm»XHbBIX KapT 3BE3AHOTO Heba.
['moOyc 3emun.

['moOyc Jlynsr.

[ITkOonbHBIN ACTPOHOMUYECKUN KAJICHAAPD.
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1.Il1aHupyemMbie pe3yabTAThl 0CBOCHHS Kypca

JIMYHOCTHBIMH pe3yjJbTaTaMi OCBOCHUA AaCTPOHOMHUMU ABJIAKOTCH:

Dopmuposanue Kyapmypot 300p06bs U IMOUUOHATLHO20

onazonoayyus:

yMEHHE YIPaBIATh CBOEH MO3HABATEILHOM €SI TEIbHOCTHIO;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa3oBaHHIO, Ha
NPOTSHKEHUU BCEH KU3HU; CO3HATENIbHOE OTHOIIEHHWE K HENPEpPhIBHOMY OOpa30BaHUIO
KaK YCJIOBHUIO YCIIEHIHON MPO(PECCHOHAIBHON U OOILIECTBEHHOM JESITENbHOCTH;
I'pasicoanckoe u 0yxoeno-upagcmeennoe 6ocnumanue:

YMEHHUE COTPYAHMYATh C B3POCIBIMHU, CBEPCTHHUKAMH, JIE€TbMH MIIAJIIET0 BO3pacTa B
oOpa3oBarenbHOM, y4eOHO-UCCIEIOBATENbCKOM, MPOEKTHOM W  JAPYyrux  BHUAAX
NEeSATENbHOCTH;

Ilennocmu nayunozo nosnanus:

c()OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW; OCO3HAHME 3HAUMMOCTH HAyKH, BIIAJICHUS JTOCTOBEPHOW MHPOpManuen
O TMEPEeNOBBIX JOCTHKEHUAX W OTKPBITUAX MHPOBOM M OTEUECTBEHHOM HAyKH;
3aMHTEPECOBAHHOCThH B HAYYHBIX 3HAHUSAX 00 YCTPONUCTBE MHUpa U OOIIECTBA; TOTOBHOCTh
K HAyYHO-TEXHUYECKOMY TBOPYECTBY;

Iampuomuueckoe éocnumanue

YyBCTBO FOPJIOCTHU 32 OT€UYECTBEHHYIO KOCMOHABTUKY, T'YMaHHU3M;

Tpyooeoe éocnumanue:

MOJIOKUTENBHOE OTHOLLIEHUE K TPY/y, LIENE€yCTPEMIEHHOCTD;

JKonozuueckoe eocnumanue:

HKOJIOTMYECKasi KyJbTypa, OepekHO€ OTHOIIEHHE K POIHOW 3emiie, HPHUPOJIHBIM
oorarctBam Poccun, mMupa M KOCMOca, NMOHMMaHHE OTBETCTBEHHOCTH 3a COCTOSIHHME
IPUPOAHBIX PECYPCOB U Pa3yMHOE IPUPOAOIIOIb30BAHNUE.

MeTaHpeIlMeTHI)IMI/I pe3yjJdbTaTaMi OCBOCHUA ACTPOHOMUHU SABJIAIOTCH:

1.

OCBOCHUE pe2yIAmUEHbIX YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUI:

CaMOCTOSITENIbHO OINpPEAENATh LN, CTaBUTh U (POPMYIUPOBATH COOCTBEHHbIE 3a]]aull B
00pa3oBaTeNbHOMN EATEIbHOCTH U )KM3HEHHBIX CUTYalUsX;

OLIEHMBATh PECYpChl, B TOM YHCJIE BpEMS M JApPYrue HEMATEpUAIbHBIE PECYPCHI,
HEO0OXOAMMBIE JUIsl IOCTUKEHUS TOCTABICHHON paHee LelIH;

COTIOCTABJIATh HUMEIOUIMECS] BO3MOXXHOCTH W HEOOXOAMMBIE JUIsl JOCTHIKEHMS LEH
pecypesl;

ONPENEIIATh HECKOJIBKO MYTEW TOCTUKEHMS ITOCTABICHHOU LIEIIH;

3a7aBaTh IApaMETpbl M KPUTEPUU, MO KOTOPHIM MOXKHO ONPEAEIUTh, YTO LEIb
JNOCTUTHYTA;

CONIOCTABJIATH IMOJYYEHHBIM PE3YyJIbTAT AEATEIBHOCTH C IIOCTABICHHOM 3apaHee LEINbIO;
OCO3HaBaTb MOCJIEICTBUSA JOCTWKEHMSA IIOCTABJICHHOM LEIM B  JIEATEIBHOCTH,
COOCTBEHHOM U3HU U KU3HHU OKPYKAIOIINX JIHOJIEH;

OCBOEHUE NO3HABAMENbHLIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBHIA:

KPUTUYECKU OIIEHUBATh U UHTEPHPETUPOBATH MH(OPMAIIUIO C Pa3HBIX MO3ULINN;
pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNS B MHPOPMALIMOHHBIX HCTOYHUKAX;



® [UCIOJb30BaTh pPa3JIMYHbIE MOJEIbHO-CXEMAaTUYECKUE CPEACTBA ISl IPEICTABIICHUS

BBISIBJIEHHBIX B UHPOPMAIIMOHHBIX UCTOUHUKAX MPOTUBOPEUUH;

® OCYIIECTBIATh Pa3BEPHYTHIA MH(GOPMAIIMOHHBIA TTOUCK U CTABUTh HA €r0 OCHOBE HOBBIC
(yueOHbIe U TTO3HABaTEIbHBIC) 3a/1aUH;

® [CKaTh U HAXOAUTH 00OOIIEHHBIE CIIOCOOBI PELICHUS 33/aY;

® TIPUBOJIUTH KPUTUUYECKHE apPTyMEHTHI KaK B OTHOUICHUH COOCTBEHHOTO CY>KJICHUS, TaK U
B OTHOIIIEHUU JEHUCTBUI U CYKJICHHUI IPYyrOro 4ejIOBEKa;

® AHAJTM3HUPOBATH U MPEOOPA3OBBIBATH MPOOIEMHO-TIPOTUBOPEUUBBIE CUTYAIIUU;

® BBIXOJIUTh 32 PAMKHU y4eOHOTO MpeAMeTa M OCYIIECTBIISTH IEJCHANPABICHHBIA MOUCK
BO3MO>XHOCTH IIMPOKOTO IEPEHOCA CPEICTB U CIIOCOOOB JCHCTBUS;

® BBHICTpAaWBaTh  WHIUBUAYAIbHYIO  OOpa3oBAaTENbHYI0  TPACKTOPHUIO,  yYUTHIBAs
OTPAaHUYECHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

® 3aHUMAaTh pa3HbIC MO3UIIMM B I[IO3HABATEIBHOW JCATEIBHOCTH (OBITh YYEHHKOM H
yuuteneM; GopMyIrpoBaTh 00pa30BaTENbHBIN 3alpOC U BBINOJIHATH KOHCYJIbTATUBHbBIC
(GYHKIMM CaMOCTOSITENbHO, CTaBUTh MpoOJieMy U paboTarh Haa €€ pelIeHUEM;
YIPABJISITH COBMECTHOM MMO3HABATENBHON JEATEIbHOCTHIO U IOJUUHATHCSA);

3. OCBOCHHME KOMMYHUKAMUBHbIX YHUBEPCAbHBIX YU€OHBIX IEHCTBUIA:

® OCYIIECTBIATH JE€JIOBYI0O KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMM, TaK U C B3POCIBIMU (KaK
BHYTpH 00pa30BaTEIbHONW OpraHu3aliu, Tak 1 3a e€ npeaeinamm);

® IIpU OCYLIECTBICHUM TPYIIIOBOM pabOThl ObITh KaK PYKOBOJAWUTENEM, TaK U YJIECHOM
IPOEKTHOM KOMaH/bl B Pa3HbIX POJIAX (F€HEpaTOpPOM MJIeH, KPUTHUKOM, MUCIIOIHUTEIEM,
IPE3EHTYIOUIUM U T. 11.);

e pa3BEPHYTO, JIOTMMHO M TOYHO M3Jararb CBOI0 TOYKY 3PEHHMS C HCIOJIb30BAaHUEM
aJIeKBATHBIX (YCTHBIX U TUCBMEHHBIX ) SI3BIKOBBIX CPEJICTB;

® pacno3HaBaThb KOH(IMKTOTE€HHBIE CHUTyallUd W NpeAoTBpalmiaTh KOH(MIUKTBI 10 UX
aKTUBHOM (pa3bl;

® COIJIacOBBbIBaTh MO3ULIMU YJIEHOB KOMaH/bl B Ipolecce padboThl HajJ OOLIUM MPOJYKTOM
(peuieHnem);

® [IPEICTaBIATh MYOIMUHO PE3yabTaThl MHAUBUIYaIbHOW U TPYNIIOBOM JAESTENHOCTH KaK
repe 3HAKOMOM, TakK U Iepe]l HE3HAKOMOW ayJUTOPUEN;

e noaOupaTh NApTHEPOB sl JE€JI0OBOM KOMMYHHUKAIIMM, HCXOAs M3 COOOpa)KeHUM
PE3yNbTAaTUBHOCTH B3aUMOJEHCTBHS, & HE JIMYHBIX CUMIIATHIA;

® BOCHPUHUMATh KPUTHUYECKUE 3aMEUaHMsI KaK pecypc COOCTBEHHOTO pa3BUTHS;

® TOYHO U EMKO (HOpPMYIHpPOBATH KaK KPUTHUYECKHE, TaK U OAOOpUTEIbHBIC 3aMEUYaHUs B
aZpec IpYyrux JJeH B pamMKax JEJIOBOW M 00pa30BaTeIbHOM KOMMYHMKAIIMM, U30eras
MIPH 3TOM JIMYHOCTHBIX OL[EHOYHBIX CYKICHHI.

IIpeaMeTHBIMHU pe3yabTATAMH OCBOEHHMSI ACTPOHOMHMH Ha 0a30BOM YpPOBHeE
SIBJISIOTCH:

e chopMUPOBAHHOCTH MpeNiCcTaBIeHUN 0 cTpoeHUHU COTHEYHON CUCTEMBI, IBOTIOLIUM 3BE3T
u Bcenennoit, mpocTpaHCTBEHHO-BPEMEHHBIX MacITabax BeeneHHoi,

® [IOHMMaHWE CYIIHOCTH HAOJII0TaeMbIX BO BceneHHoi sBieHwmit;

® BJAJCHUE OCHOBOMNOJIATAIOIIUMHU aCTPOHOMUYECKUMH MOHATUSMU, TEOPUSIMH, 3aKOHAMU
YU 3aKOHOMEPHOCTSIMHM, YBEPEHHOE€ MOJIb30BAHUE ACTPOHOMHUYECKON TEPMHUHOJIOTUEU U
CHUMBOJIMKOM;



e c(hopMUPOBAHHOCTh TIPEACTABJICHWA O 3HAYCHUH ACTPOHOMHHM B MPAKTUYECKOU
NEATEIBHOCTH U NAJIbHEUIIIEM HaYYHO-TEXHUYECKOM Pa3BUTHUH;

® OCO3HAHUE POJU OTEUYECTBEHHOM HAYKM B OCBOCHUU U MCIIOJb30BAHUU KOCMHUYECKOTO
POCTPAHCTBA U PA3BUTUS MEKTYHAPOIHOTO COTPYIHUYECTBA B 3TOM 001aCTH.

Copaep:kanue Kypca

Brenenue B actponomuto (1 1)

JloOpo moxanoBath B Hayky.CTtpoeHue m MacmTabbl Bcemennoit. Kakue Tenma 3amonHsioT
Bcenennyro. KakoBbl HX XapaKTepHble pa3Mepbl W paccTOSHUS Mexay Humu. Kakue
(bu3uYecKue YCIOBHUSI BCTpEUarOTCs B HHUX. BceenenHas pacmupsietcs. COBpeMEHHBIE METObI
HaOmonenuil. I'1e u kak paboTalOT camble KPYMHBIE ONTUYECKUE TeJecKonbl. Kak acTpoHOMBI
UCCIeNyIoT ramMMma-usinydeHue Bcenennoil. YTo yBuIenu TIpaBUTAIIMOHHO-BOJIHOBBIE U
HEUTPUHHBIE TEJIECKOIIBI.

Actpomerpus (5 4)

3Bé3nHoe Hebo. Co3Be3ausi ceBepHoro mnoiymapus. HaBuramuonsele 3BE3bI. JIBHKEHUE
Connna no sxiunTuke. [letneodpasHoe nBmkenue ruianer. HeGecHblil skBaTOp U HEOECHBIN
MepuaraH. DKBAaTOpHAJIbHAsT W TOPU30OHTAIbHASI CHUCTeMa HEOECHBIX KOoOopAWHAT. Buiaumoe
IBUKeHUE HeOecHbIX cBeTwi. [lerneoOpa3Hoe JBWKEHHE IUIAHET, IMOMATHOE U MPSIMOE
JNBWKCHUE TUIAHET. DKIINIITHKA, 30IMaKalibHbIe co3Be3aus. HepaBHomepHOe aBrkeHne ConHna
1o sknunTuke. /[prxenue Jlynel. ®as3el JIyHbI 1 CHHOIMYECKUN MECAL], YCIOBUSA HACTYIUICHUS
COJIHEYHOTO W JIYHHOTO 3aTMEHMH. [IpMyuHBI HacTyIJIEeHUs COJIHEUHbIX 3aTMeHuil. Capoc u
NpeacKa3anusl 3aTMeHH. Bpems u kaneHmapb. 3BE3HOE M COJHEYHOE BpEMsl, 3BE3AHBIN U
TPONUYECKUN TOJ. YCTPOMCTBO JYHHOTO M COJIHEUHOI'O KajJeHAaps, NpoOJIeMbl HX
corsiacoBanusl. KOMaHCKU U TPUTOPUAHCKUM KaJE€HIApH.

HebGecnas mexanuka (3 4)

[IpencraBienust o ctpoeHnr COJHEYHOM CHCTEMBI B aHTUYHBIE BPEMEHA U B CPEIHEBEKOBBHE.
I'enuoueHTpuyeckass cucTeMa MHpPA, JI0KA3aTEIbCTBO BpaileHus 3emiau Bokpyr CosHia.
[Tapamnakc 3BE3A W onpeaeneHue paccTosHus A0 Hux, napcek. Otkpsite M.Kemnepom
3aKOHOB JBUXEHUS TIaHeT. OTKPBITHE 3aKOHA BCEMUPHOTO TATOTEHUSI U 000OIIEHHBIE 3aKOHBI
Kemnepa. Onpenenenue macc HedecHbix Tenl. KocMmuueckue ckopoctu. Pacué€rsl mepBoil u
BTOPOW KOCMHYECKOW CKOopocTH W uXx (usmdeckuii cmpica. [lonér FO.A. Narapuna Bokpyr
3emui MO KpyroBoii opoute. MexiianeTHeie nepenérol. [loHaTHEe ONTUMATBEHON TPACKTOPUU
noniéra K miuaHere. Bpems non€ra k riaHeTe U Aathl ctapToB. JIyHa U €€ BAMsiHUE HA 3eMITIO.
Jlynneii penbed u ero mpupoma. llpunuBHoe B3ammomeiicTBue mexay Jlynout u 3emiéil.
VYnanenue Jlynsl ot 3emuim W 3aMmeiyieHue BpamieHus 3emud. lIpeneccust 3eMHON ocu U
IIpeIBapEHUE PABHOACHCTBUM.

CrpoeHnue comHeuHoi cucteMsl (7 4)



CoBpemennsle npeactapiienus o Conneunolt cucreme. CoctaB CosiHeUHOU cucTeMBI. [1naHeTs
3€MHOM TPYMIbl U TUIAHETHI-TUTAHThI, UX NPUHIUNHAIbHBIE pa3nuuus. O0nako kometr Oopra u
ITosic Koitnepa. Pa3zmeps! Ten conneuHnon cuctemsl. [lnanera 3emiisa. @opma U pazMepbl 3eMIIH.
Buyrpennee crpoenne 3emun. Ponbs mapuukoBoro sddexra B GopMUpOBaHUN KIUMaTa 3EMIIH.
Uccnenosanus Mepkypusi, Benepsl u Mapca, ux cxoxects ¢ 3emnéil. BausiHue mapHUKOBOTO
sddekra Ha kmumaT 3emin u Benepol. Ectb u xu3Hp Ha Mapce. DBomornus OpOUT CIIyTHUKOB
Mapca ®oboca u [elimoca. [Inanersi-rurantel. @usnyeckue cpoiictBa FOmnurepa, CatypHa,
VYpana u Henryna. Bynkanudeckas nesarenbHOCTh Ha ciiyTHuke FOmurepa HMo. Ilpupona kosen
BOKpYT IUIAHET-TUTaHToOB. [lmaHeTel-kapaukun M uX cBoiictBa. Manble Tena ConaHedHOU
cuctembl. [lpupona u aBmxenue actepousoB. Creuuduka ABUKEHUS TPYII aCTEPOUJIOB
Tposinues u I'pexos. [Ipupona u neuxenue xkomet. [losic Koitnepa u O6xako komet OoprTa.
Mereopsl 1 Mmeteoputsl. [Ipupona mamarommx 3BE31, METECOPHBIE MOTOKA W UX PAJTHAHTHL
CBsi3b MEXJy METEOPHBIMM TNOTOKaMH M KoMmeTamH. lIpuposa KaMeHHBIX M IKEJIE3HBIX
MeTeopuToB. [Iprpona METEOPUTHBIX KPATEPOB.

Actpoduzuka u 38€31Hast acTpoHOMHUS (7 1)

Metoasl acTpou3MUYECKUX HCCIEIOBAHUN. YCTPOWCTBO U XapaKTEPUCTUKU TEJIECKOIOB
pedpakTopoB U pedaEKTOPOB. YCTPOMCTBO PAAUOTEIECKONOB, pPaguoMHTEPHEPOMETPHI.
Comnue. OcHoBHBIE XapakTepucTuku ConHua. OmnpeneneHne Macchl, TEMIEPaTypbl U XUMU-
yeckoro cocraBa ComHua. CtpoeHue cosHedHOW atMocdepbl. ConHeuHas aKTUBHOCTb U €€
BIUsHUE Ha 3eminto M Ouocdepy. BHyrpennee crtpoenune Comnna. Teopermueckuil pacyér
temneparypsl B neHTpe ConHua. SaepHblii MCTOUHUK 3HEPTUU U TEPMOSICPHBIE pPEaKIUu
CUHTE3a renus U3 BOJOpPOAA, MEepeHoc 3Heprur u3 ueHtpa ConHua HapyKy, KOHBEKTHUBHAas
30oHa. HeWTpuHHbIM Teneckon u HaOmoaeHus nmotoka HedTpuHo oT Comnua. OmnpeneneHue
OCHOBHBIX XapaKTEPUCTHUK 3BE3/: MACChl, CBETUMOCTH, TEMIIEPATYPBl U XUMHYECKOTO COCTaBA.
CnekrtpanbHas kiaccudukanus 3B€31 U e€ puznueckue ocHOBbI. [[narpamma "crieKTpaabHbIN
KJIaCC-CBETUMOCTB' 3BE31, CBSA3b MEXKIY MAaCCOM M CBETUMOCTBIO 3BE3/1. BHYyTpeHHEe CTpoeHHE
3B&31. CTpoeHune 3Be3/1bl M1aBHOM mociieoBaTebHOCTU. CTpoeHre 3BE3/] KPACHBIX TUTAHTOB U
cBepxrurantoB. CtTpoeHue 3BE3A O€NbIX KapJIMKOB M TIpelel Ha HX Maccy — TMpeaen
Yannpacekapa. Ilynbcapel 1 HeUTpoHHBIE 3BE31bl. [Ipupona 4EpPHBIX AbIp U UX MAPAMETPHI.
JIBoitHBIE, KpaTHble W TepeMeHHbIe 3BE3bl. HaOmtoneHuss ABOMHBIX M KpaTHBIX 3BE3N. 3a-
TMEHHO-IEpEMEHHBIE  3BE3AbI.  OmpeneneHne wmacc JBOMHBIX 3BE3N. [lynbscupyromme
nepeMeHHbIE 3BE3/IbI, KpUBbIE U3MEHEHUS OJiecka nedeuna. 3aBUCUMOCTb MEXITY CBETUMOCTBIO
u nepuonoMm mnynbcaumii 'y uedeun. Ledewnpr — masku Bo BceneHHO#, MO KOTOPbIM
ONPEAEISAIOT PACCTOSHUS 0 NAIEKUX CKOIUICHUM U rajnakTuK. HOBbIE M CBEpXHOBBIE 3BE3/BI.
XapakTepUCTUKU BCHBINIEK HOBBIX 3BE3A. CBs3b HOBBIX 3BE3] C TECHBIMH JBOMHBIMU
CUCTEMaMH, CoJIep KaluMu 3Be31y Oenblil kapiuk. [leperekaHue BemiecTBa U SACPHBIN B3PHIB
Ha MOBEpXHOCTH Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/bl. XapaKTEPUCTHKHU
BCIIBIIIEK CBEPXHOBBIX 3BE3N. ['paBUTAlMOHHBIA KOJUIanc OEJIoro Kapjivka C Maccou
Yanapacekapa B cOCTaBe TECHOM JBOMHOM 3Be3/bl — BCIIBIIIIKA CBEPXHOBOM | Tuma. B3peiB mac-
CHUBHOM 3B€3/Ibl B KOHIIE CBOEH IBOIIOINK — B3pbIB cBepxHOBoM || Tuna. Habmronenue ocraTtkos
B3PBIBOB CBEPXHOBBIX 3BE3/. DBOJIIOIUA 3BE3N: POXKICHHE, KU3Hb U CMEPTh 3BE3A. Pacuér



MIPOJIOJKATEIBHOCTH KU3HM 3BE3]] Pa3HOM Macchl Ha IJIaBHOM mocienoBaTesbHoCTH. [lepexon
B KpacHbl€ TMTaHThl M CBEPXIMIaHThl MOcjie ucuepnaHus Boaopoaa. CriokoilHas 3BOJOLUSA
MaJIOMacCCUBHBIX 3BE3/] U I'PABUTALIMOHHBIA KOJUIANC U B3pBIB C OOpa30BAHHWEM HEHUTPOHHOU
3BE3/bl WM YEPHOU JBIPbI MAaCCUBHOM 3Be37bl. OnpeeneHne Bo3pacTa 3BE3/IHbIX CKOIIEHUN U
OTJIENbHBIX 3BE3[, IPOBEPKA TEOPUHU HBOJIIOLIUU 3BE3.

Mnineunsiii [1yTs (3 u)

I'a3 u nbuie B [Nanmaktuke. OOpa3oBaHuE OTpa)KaTENbHBIX TyMaHHOCTEW. IIpuunHbl cBeUeHus
auddy3HpIXx TyMaHHocTed. KoHIEHTpals ra3oBbIX U MBUIEBBIX TyMaHHOCTeW B ['amakTuke.
Paccesuupie u 1mapoBble 3BE3AHBIC CKOIUIeHHWs. HaOmromaemble CBONCTBA PacCESHHBIX
3BE3MHBIX  CcKomuieHWd. HaOmrogaembie  CBOWMCTBA  NMIAPOBBIX  3BE3MHBIX  CKOTUICHHUM.
Pacnipenenenne m xapakrep nABWXKEHHs CKomuleHUMM B [‘amaktuke. Pacnpenenenue 3BE3n,
CKOIUIEHUH, raza u nsuid B ['anaktuke. CBepxMaccruBHas 4yépHas apIpa B LeHTpe ['aakTuku u
Kocmuueckue gyuu. MHpakpacHble HaOMOAEHUS IBWKEHUS 3BE3] B LEHTpe [amakTuku u
oOHapyXeHHe B LEHTpe [anakTHUKU CBEpXMAacCUBHOM yepHOHl nbIpel. Pacuér mapamerpos
CBEpXMacCUBHOM 4€pHOM nbipbl. HabmioneHnss KOCMUUECKHX JIydeld U UX CBSI3b C B3pbIBAMHU
CBEPXHOBBIX 3BE3I.

[Nanmaktuky (3 4)

Knaccuduxanus ranaktuk no ¢opmMe M KamepToHHas auarpamma Xa00ria. CBoiicTBa cCIu-
palbHBIX, SJUIMINTHYECKUX W HENPAaBWIBHBIX TANIAKTHK. KpacHoe cmeleHue B CHeKTpax
rajJjlakTUK W ONPECIICHUE PAacCTOSHUA /10 HUX. 3akoH Xa00ma. BpailieHue rajakTtuk v TEMHas
Marepusi B HHUX. AKTHUBHBIE TaJaKTUKA U KBazaphl. [lpupona aKTUBHOCTU TaJlaKTHK,
paavoTalakTUKH W B3aMMOJICHCTBYIOIIME TalakTHKUA. HeoObuHbIE CBOWMCTBA KBa3apoB, HX
CBS3b C S[paMU TaJaKTUK M aKTUBHOCTBIO YEPHBIX AbIp B HHMX. HaOmiomaemble cBOMCTBa
CKOIUICHHI TaJIaKTUK, PEHTI€HOBCKOE M3IyYeHHUE, TEMIIEPATYpa U MACCa MEKTaAIaKTUYECKOTO
raza, HeoOXOJUMOCTh CYIIECTBOBAHUS TEMHOW MaTE€pPUU B CKOIUICHMSX TalakTUK. OlieHKa
MAacChl TEMHOM MaTepuu B CKOIUICHUSX. fdyeucras CTpyKTypa pacHpeleiieHHUs TaJlaKTUKU
CKOTUIEHUM TAJIAKTHK.

Crtpoenue u sBomtonus Beenennoi (2 1)

Koneunocth u 6eckoHEUHOCTh BceneHHON — mapaloKChl KIACCUYECKOW KOCMOJIOTHMHU. 3aKOH
BCEMHUPHOTO TSTOTEHUS U MPEJCTABICHUS O KOHEYHOCTHU M OECKOHEYHOCTH BceneHHOM.
DOTOMETPUYECKUN TAPATOKC M MPOTUBOPEUMS MEXAY KIACCUUYECKUMHU MPEACTABICHUSIMHU O
ctpoennn Bcenennoit u HaOmoaeHusMU. HeoOXomuMocTh TpUBJICYECHHS] OOIIEH Teopuu
OTHOCUTEJIBHOCTU JJIsI TOCTpoeHus Mmojaenu BceneHHoW. CBA3b MEXIY TI'€OMETPUYECKHUX
CBOWMCTB NPOCTpPaHCTBAa BcelleHHONW C paclnpenelieHueM W JIBWKEHUEM MATEpUM B HEM.
Pacmmpsromascs Beenennas. CBsA3b cpeHEN MIOTHOCTH MAaTEPUU C 3aKOHOM PACLIMPECHUS U
F€OMETPUUECKMMHU CBOMCTBaMM BceneHHou. EBKIMAOBA MW HEEBKIMAOBA T€OMETPUS
Bcenennoil. Onpenenenune paguyca u Bo3pacra Beenennoi. Mogens "ropsiuert Becenennoi" u
penukToBoe M3nydeHue. OOpazoBaHUe XUMUYECKUX dJeMeHTOB Bo Beenennoit. Obunue renus



B0 Bcenennoil 1 Heo0X0aMMOCTh 00pa30BaHMsI €0 Ha paHHHUX 3Tarax 3BOJIONUN BceneHHoi.
Heo0xoauMocTh HE TOJIBKO BBICOKOW IJIOTHOCTH BEIIECTBA, HO M €r0 BBICOKON TeMIepaTyphbl
Ha PAaHHMX JTalax 3BOJIONUM BceneHHON. PenukToBOoe WM3IydeHHE — U3IIyYEHHE, KOTOPOe
OCTAJIOCh BO BCEIIEHHOM OT TOPSAYEro U CBEPXIUIOTHOTO COCTOSHUS MAaTEPUM Ha PAaHHUX 3Tarax
xu3Hu Bceenennoil. HaOmronaemble cBOMCTBA peMKTOBOTO M3iyudeHus. [louemy HeoOxomumo
MIPUBJICYECHHE OOIIEH TEOPHUH OTHOCUTENBHOCTHU JJIsl IOCTPOECHUS MOJENH BceneHHOM.

CoBpemeHHbIe MpoOIeMbl aCTPOHOMUU — 3 U

VYckopenHoe pacuupenue BceenenHoil u TémHast sHeprusi. HaOmroneHust cBepXHOBBIX 3BE3] |
TUIA B JAIEKUX rajakTUKaX U OTKPBITUE YCKOPEHHOro pacummpeHus BceenenHoi. OTKpbITHE
CUJIBl BCEMUPHOIO OTTaJIKMBaHUs. TE€MHas 3Heprus u €€ BIMSAHHME HA maccy BceneHHOW 1o
Mepe e€ pacmmpenusi. [Ipupona cunsl BecemupHoro orrankuBaHus. OOHapyKeHUE ILUIaHET
BO3JNe Jpyrux 3BE3N. HaOmronenus 3a IBHXKEHHEM 3BE3J] U OINpPEACIICHUS MAacC HEBUIUMBIX
CIyTHUKOB 3BE€3J/l, BO3MYILIAIOUIMX HMX MPSIMOJIMHEHHOE IBM)KEHHE. MeToabl OOHapyKeHUs
sk3omIaHeT. OIleHKa YyCIOBHM Ha IOBEPXHOCTAX OJK3omiaHeT. [loumck »3K3omaHeT ¢
KOM(OPTHBIMHM YCIIOBUSIMU JJIs KM3HM Ha HuX. [lowcku xu3HM U pasyma BO BceneHHOI.
Pa3uTtne mnpencraBieHHI O BO3HMKHOBEHWM W CYIIECTBOBAHMM JKW3HM BO BCEIICHHOM.
CoBpeMeHHbIE OLEHKH KOJMYECTBA BBICOKOPA3BUTHIX LMBWiIM3auuid B ['amaktuke. IlonbiTku
0OHapy’KEeHHUsI U TMOCBUIKN CUTHAJIOB BHE3EMHBIM LIMBHIIA3AIUSIM.

Pezeps (1 4)

Y4eOHO-TeMaTHYECKOE IJIAHUPOBAaHHE

Ne
HasBanue pazznena KomnnuectBo yacos
paszziena
1 BBenieHne B aCTpOHOMUIO 1
2 AcTtpomeTpus 5
3 Hebecnas mexaHuka 3
4 Crpoenune COTHEUHON CUCTEMBI 7
5 Actpodusnka u 3BE3HAST ACTPOHOMUS 7
6 Mueunslii IyTh 3
7 ["anakTuku 3
8 Crtpoenue u 3RO Beenennoit 2
9 CoBpeMeHHbIe TPO0JIEMbl ACTPOHOMUHU 3
Peseps 1
Bcero 35




TemaTnuyeckoe IJIAHKPOBaAHME

Ne | Tema ypoka Kon | TpeboBanus Kk ypOBHIO Jo
yp u4e | MOJArOTOBKU (3HATh/YMETB) Ma
OK CTB IITH
a 0 ee
yac 3a1
OB aHu
e
S
BBenenune 24
1 | IIpeamer acTpoHOMUU Cwmpbicn nonsatuil IIpenmer 1
aCTPOHOMUU
2 | Habmonenusi- ocHOBa 1 Cwmpbicn nousaruii [Ipegmer 2
aCTPOHOMUU aCTPOHOMUU
IIpakTHyeckue OCHOBBI
aCTPOHOMMH 74
3 | 3Be3anl U cO3BE3IUI 1 CMBICII NOHATHH 3BE3I5I U 3
CO3BE3IUS
4 | HeGecHble KOOpAUHATHI 1 Cwmbicn nousatuii HeGecubie | 4
3BE3]IHbIC KapThl KOOPJIMHATHI U 3BE3/IHBIC
KapThl
5 | BuguMoe gBuxeHHE 3BE31 HA 1 Cwmeicn noHaTHN Buanmoe 5
Pa3IMYHBIX TeorpadUuecKux JIBIDKCHUE 3BE3]1 Ha
IITUPOTaX Pa3TUYHBIX TeorpadruecKux
IITUPOTaX
6 | ['omnunoe asmxkenue CoiHIa 1 Cwmpbica noHaTui I'oguunoe 6
1o HeOy. DKIIUIITHKA. nBikenre ComHia mo Heoy.
OKJIMNTHKA.
7 | JIBmxenue u ¢a3pl JIyHBL. 1 Cwmbic nonsaTuit J[Bmwkenue u | 7
da3bl JIyHbI.
8 | 3armenus Comaa u JIyHbLL 1 Cwmbicn moHATHH 3aTMEHUSA 8
ConnHua u JIyHsl.
9 | Bpems u kajeHaapb 1 PeweHwne 3agau 9
Crpoenne CostHeUHOM
CUCTEMBI SU
10 | Pa3zBuTHne npeacTaBICHUN O Cwmbica noHatui Passutue 10
CTPOEHUU MHUpPa MIPEICTABIICHUNA O CTPOECHUU
MUpa
11 | Konduryparius miaHer. 1 CwmbICT TOHATUH 11
CHuHOIMYECKUI TTEPUO. Koudurypanus

MJIaHET.CUHOANYECKUI
TIEPUO.




12 | 3aK0HBI ABMKEHUSA TUIAHET CMBICIT TOHATUN 3aKOHBI 12
ConHe4YHON CUCTEMBI JIBUKEHUS MJIAHET
13 | Onpenenenre pacCTOSIHUMN U CMBICIT IOHATHIA 13
pa3mepoB Ten B CoHeuHOM OmnpeneneHue paccTOSHUN U
cUCTEME pa3mepoB Ten B ColIHeUHOM
CUCTEME
14 | JIBm>xeHre HEOECHBIX TEN MO CwmbICT IOHATHI 3aKOH I1.1
JEUCTBUEM CUJT TATOTCHUS BCEMUPHOTO TATOTEHUS 4
Bo3My1ienvsi B IBIDKEHNN TEN
Comnneunoli cuctembl Macca u
IUIOTHOCTB 3eMnOnpeiesieHre
Macchl HEOECHBIX T
[TpunuBbl /IBrokeHMe
WCKYCCTBEHHBIX CITyTHUKOB
3eMIIMA KOCMUYECKHX
armapaToB K IUIaHeTaM
CoNHEYHONCHCTEMBI
IIpupoaa TeJ coTHEYHOM
CHCTEMBbI 64
15 | OO1iue xapaKTepUCTUKH Cwmpbicn nonatuit O6mme 11
TJIaHET XapaKTePUCTUKU TIJIaHET 5
16 | Conneunas cuctema Kak Cwmbicn nonaruilt Conneunas | I11
KOMILIEKC T€Jl, UMEIOIINX CUCTEMa KaK KOMIUIEKC Tes, |6
o0111ee MPOUCXOKICHUE UMEIOIIMX o0111ee
MIPOUCXOKJICHHE
17 | Cucrema 3emiis-JIlyna CMmbICT TOHATHI 3emIis I11
Jlyna 7
18 | [lmaHeTh 3eMHOM TPYIIIBI Cwmbica noHsTHil OOLIHOCTh I11
XapaKTEPUCTUK 8
Mepkypuid'
Benepa
Mapc
19 | Ilta"eTsl —TUraHThI Cwmpicn noaaruii Oomuocts | [11
XapaKTEPUCTHK TIJIaHET- 9
TUTaHTOB
CnyTHHMKHU U KOJIbIIA TUTAHET-
TUTaHTOB
20 | IInaHeTsl — KapJIMKW U MaJible Cwmbicn nonsatuit [1naneTs- I12
Tena KapJIMKH 0
Komertsl

Merteopsl, OOTUIBI




21

KomeTsbl, MeTeophl, O0TUIBI.

22 | KontposbHas padora Nel Pemenue 3amau
Coanue u 3Be31b1 44
23 | Conmnrre — Gimkaiiias 38e3/1a Cwmbica mousituit Dueprumu | 112
temneparypa ComaaCocrapu | 1
crpoenue ComHia
Atmocdepa Comaia
24 | PaccTosiHUA 10 3BE3] Cwmbica nouatuii 1 @opma u 112
pa3mepbl 3eMimn 2
2.0npeierieHre pacCTOsIHUINA B
ConHeuHoi cuctemMe
[ Opr30HTABHBIN
napaiakcOnpeneaeHue
pa3MepoB CBETUII
25 | Macchl u pa3mepsl 3Be3]] Cwmbicn nonsaTuil J[BoriHbIE 112
3Be3/bl. OTnpeseieHne Macchl | 3
3BE3]1
Pasmepsr 3Be31. [LlTOTHOCTH
UX BEIllECTBA
Mopenu 3Be311
26 | IlepemenHbIe U CMmBbICT TOHATUH 112
HECTALIMOHAPHBIE 3BE3/1bI [Tynbcupytomue nepemMeHHsie | 4
HoBble 1 cCBEpXHOBBIE 3BE3/1bI
CrtpoeHue u 3BOIOLUA
BceJsiennoit 4u
27 | Hama I"'amakTrka Cwmbicn oAt MIleUHBIN 12
[Tyt u I"'anaktuka 5
3Be3AHBIE CKOIUJIEHUS U
accouualnu
Mex3Be3aHas cpefa: ra3 u
1113013
JIBY>KEHUS 3BE3]1 B
I'amaktuke. Ee Bpamenue
28 | JIpyrue 3Be3/IHbIC CUCTEMBbI- Cwmbicn nonatuit ranaktuku | [12
rajakTUKH 6
29 | OCHOBBI COBpEMEHHOM Cwmbicn noHaTuii OCHOBBI I12
KOCMOJIOTHH COBPEMEHHOU KOCMOJIOTHUHU 7
30 | KonTponpHas padora No2 Penrenue 3amau
31 | ’)Kusnub u pazym Bo Bcenennoi JlooJIHUTENBHBIE 33 IaHUS 112




32

3amuTa pedepaToB

33

3amuTa pedepaToB

34

Pe3seps 14




