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IosicHUTEeIbHAS 3aNIHCKA.
Pabouas nporpaMma 1o acTpOHOMHH JJIsl OCHOBHOTO 00I1Iero 00pa3oBaHusi COCTaBICHA
Ha OCHOBE:!
Metomudeckoe mocobue mo acrpornomuu s 10-11 xmaccoB paspabortaHo kK ydeOHO-
METOMYECKUM KoMIutekcam uHun «Chepb» u3natenscTBa «IIpocBenieHre.
Brei6op YMK o6ocHOoBaH TeM, uto 0H cootBeTcTBYeT PI'OC 1 denepampHOMy
nepevnro yueounkos 2022-2023 roxa.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4e0OHOI0 MpeaMeTa 1Mo HToramMm
o0yuenusi B 10-11 kaaccax:
* [TonyunTs nmpencTaBiaeHus O CTPYKType U MaciTabax BeeneHHoM 1 MecTe yesnoBeka B HEl.
VY3HaTh 0 cpeAcTBaX, KOTOPHIE UCIONb3YIOT aCTPOHOMBI, UTOOBI 3arjsHyTh B CaMble
yaanéHHble YroJKu BeeneHHOM 1 He TOBKO YBUAETh HEOECHBIE Tela B HEIOCTYIHbBIX ¢ 3eMJIn
JMarna3oHax JJIUH BOJH 3JE€KTPOMAarHUTHOTO M3JIy4YEeHHUsI, HO U y3HaTh O HOBBIX KaHaJlax
noJtyuyeHus: UHPOPMAaLMK O HEOECHBIX TeNax C MOMOIIbI0O HEUTPUHHBIX U TPAaBUTAI[MOHHO-
BOJIHOBBIX TEJIECKOIIOB.
* Y3HaTh 0 HAOII01a€MOM CJIOKHOM JABHMKEHUU TutaHeT, JIynbsl u ColHIa, UX MHTEpPIpETaIiu.
Kaxyro ponb urpanu Habmroaerus 3armerunit Jlyasr u CoJiHIIa B )KU3HH OOIIECTBA U UCTOPHUS UX
HayyHOTo 00bsicHeHHsl. Kak Ha OCHOBE aCTpOHOMMYECKUX SBJICHUH JIIO/IM HAYYWIIUCh U3MEPATH
BpeMs U BECTH KaJleHAaph.
* Y3Hatp, Kak O1aroaaps pa3BUTHIO aCTPOHOMUU JIFOJU MEPEIUIN OT HPEACTaBICHUS
TeOLEHTPUUECKON CUCTEMbI MUPa K PEBOJIIOLMOHHBIM IPEICTABICHUSIM IeTHOLIEHTPUYECKOM
cucreMbl Mupa. Kak Ha ocHOBe mocieHel OblIM OTKPBI Thl 3aKOHBI, YIIPABJIAIOLINE
JBYKCHUEM IIJIAHET, U TO3HEE, 3aKOH BCEMUPHOT'O TATOTCHUS.
» Ha mpumepe ncnonap30BaHus 3aKOHA BCEMUPHOTO TATOTEHUS MOJIy4YUTh
IIPECTaBICHNS O KOCMUYECKHX CKOPOCTSX, HA OCHOBE KOTOPBIX PACCUUTBIBAOTCS
TPAEKTOPUH MOJIETOB KOCMUYECKHX allapaToB K IUIAHETaM. Y 3HaTbh, KaK IPOSIBIISICT
ce0s1 BCeMUpHOE TATOTEHUE Ha SIBJICHUSX B cucTeMe 3emiii—JlyHa, U 3BOJIIOIHIO
9TOM CUCTEMBI B OyIyLIEM.
* Y3HaTb O COBPEMEHHOM IIPEACTaBICHUHM, O CTpoeHUU COJHEYHOM CHUCTEMBI, O CTPOCHHUH
3eMJIM Kak IUIaHeThl U IPUpPO/Ie NAPHUKOBOIO 3P PeKTa, O CBOWCTBAX IUIAHET 36MHOM IPYMIbI U
IUTAHET-TUTaHTOB U 00 UCCIIEIOBAaHUAX aCTEPOUI0B, KOMET, METEOPOUIOB U HOBOT'O KJjlacca
HEOECHBIX TeJI KapJIMKOBBIX IJIaHET.
* [TosryunTh npeacTaBiaeHUE 0 METOJax acTpo(PU3NIECKUX UCCIEJOBAHUN U 3aKOHAX (PU3HUKHX,
KOTOpPBI€ UCIOJIB3YIOTCS AJIsl U3y4eHUsl (U3NYECKU CBOMCTB HEOECHBIX TEll.
* V3Harts npupoay CoJIHIIA ¥ €r0 AKTUBHOCTH, KaK COJIHEYHAsT aKTUBHOCTbH BIIMSAET HAa KJIMMAT U
ouocdepy 3eMiH, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOYKHO pacCUMTaTh BHYTPEHHEE CTPOCHUE
CouiHua ¥ Kak HaOMIOJICHUS 3a MOTOKaMU HEUTpUHO OT CoJIHIIa TOMOTJIM 3arJIIHYTh B LIEHTP
ConHua 1 y3HaTb 0 TEPMOSIIEPHOM UCTOUYHUKE DHEPTHH.
* Y3HaTh, KaK ONPEAEISAIOT OCHOBHBIE XapaKTEPUCTUKHU 3BE3]I M UX B3aUMOCBSI3b MEXY cO00ii,
O BHYTPEHHEM CTPOEHUH 3BE3]] U UCTOYHHUKAX HX SHEPTUHU; O HEOOBIYHOCTH CBOMCTB 3BE3]
OeJbIX KapJIUKOB, HEUTPOHHBIX 3BE3 U YEPHBIX AbIP. Y3HATH, KaK POXKIAIOTCS, )KUBYT U
YMUPAIOT 3BE3/IBI.
* Y3HaTh, KaK 110 HAOIIOACHUSAM MYJIbCUPYIOIINX 3BE3] ie(enl ONpeesiTh PAaCCTOSHUS 10
JPYrUX TajJakTHK, KaK aCTPOHOMBI IO HAOJIIOIEHUSAM JIBOMHBIX M KPATHBIX 3BE3]T OMPEEIIAIOT
UX MaccChl.
* [TonyunTs npencTaBIeHMs O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3/] U Y3HATh KaK B
3BE3/1aX 00pa3yroTCs TSHKENbIE XUMUUYECKHE SIEMEHTHI.
* Y3HaTh, Kak ycTpoeHa Hama ['anaktuka — Muteunsiit I1yTs, kak pacnpenencHsl B HER
paccessHHbIE U LIapOBBIE 3BE3THBIE CKOIUIEHUS U 00J1aka MEX3BE3HOTO raza u neliu. Kak ¢
MOMOIIIbIO HAOII0IeHUH B MH(PAKPACHBIX JIydaX yJIaloCh MPOHUKHYThH Y€pe3 TOJILY
MEK3BE3IHOTO



rasa u IbUIA B LEHTp ['alakTuKy, yBUAECTh JBUYKEHUE 3BE3J B HEM BOKPYI CBEPXMACCUBHOMU
YEPHOU JIBIPHI.
* [TosryuuTs npeAcTaBIeHUE O PA3JIMYHBIX TUIIAX FAIAKTUK, Y3HATh O IIPOSBIICHUSIX
AKTUBHOCTH IaJIaKTHUK U KBa3apoOB, PaCIPENCICHUN TAIAKTUK B IIPOCTPAHCTBE U
(OpMUPOBAHUN CKOTIIICHUN U SIUEUCTOM CTPYKTYPHI MX pacIpe/ieeHusl.
* Y3HaTh O CTPOCHUU U 3BOJIOIUN YHUKATBLHOTO 00bekTa Beenennoit B nenom. Ilpocienuts 3a
pa3BUTHEM IIPEJICTaBICHUN O KOHEYHOCTU U OeckoHeuHoCcTH BeeneHHoM, 0 pyH1aMeHTalIbHbBIX
napaJiokcax, CBSI3aHHbBIX C HUMH.
* [ToHsATh, KaK U3 HAOJIIOJAEMOT0 KPACHOTO CMEIIEHUS B CIEKTPax NaJIEKUX TaJaKTUK MPUILIN
K BBIBOJYy O HECTAI[MOHAPHOCTH, pacliupeHr BceneHHoM, 1, YTO B IPOIIOM OHA Obli1a HEe
TOJIBKO IJIOTHOM, HO U TOPsiYEH U, YTO HAOJII0JaEMOE PEIMKTOBOE U3JIyUYE€HUE OITBEPIKIAET
9TOT BaKHBIA BBIBOJl COBPEMEHHOU KOCMOJIOTHU.
* Y3HaTh, KaK OTKPBUIM YCKOPEHHOE pacimpeHrue BeeneHHol 1 ero CBSI3bI0 ¢ TEMHOM
SHEPruey U BCEMUPHON CHIION OTTAJIKWBAHMS, IPOTUBOCTOSIIEN BCEMUPHON CUJIE TATOTEHUS.
* Y3HaTh 00 OTKPBITUH 3K30IJIaHET — TJIAHET OKOJIO APYrUX 3BE3]] U COBPEMEHHOM
COCTOSIHUM MpOoOJIeMbl IOMCKA BHE3EMHBIX LIMBUJIN3ALUN U CBSI3U C HUMHU.
* HayuuTbcst mpoBOUTH MPOCTEUIIINE ACTPOHOMHYECKUE HAOIIOACHNUS,
OPHUEHTHPOBATHCS CPEAU SIPKUX 3BE3/ U CO3BE3INN, U3MEPATH BBICOTHI 3BE3] U
ConHua, onpenensaTh aCTPOHOMUYECKUMHA METOAAMH BPEMsl, IIUPOTY U TOJTOTY
MecTa HaOIroAeHuH, n3MepsaTh auameTrp CoJHIIAa U U3MEPSITh COJTHEUHYIO
AKTUBHOCTB U €€ 3aBUCHUMOCTb OT BPEMEHH.

COJEP)KAHUE KYPCA
BBenenue B acrponomuio(1 yac)
Crpoenue u macuuradbl BeesreHHOM, U cOBpeMeHHbIe HAOII0IeHUsT
Kaxkue Tena 3anonustor Beenennyto. KakoBbl X XapakTepHbIE pa3Mepbl U PACCTOSHUS MEKTY
numu. Kakue ¢usnueckue ycinoBus BCTpedyaroTcsl B HUX. Beenennas pacumpsercs.
I'e m xak paboTatoT camble KpyIHbIe ONTHYECKHE TeslecKombl. Kak acTpoHOMBI UCCIIENYIOT
raMmma-usiydeHue Beenennoi. Uto yBUienM rpaBUTAIMOHHO-BOJHOBBIC U HEUTPUHHBIE
TEJIECKOIIBI.
Actpomerpus (5 yacoB)
3Bé3qHO0Ee He00 M BUAUMOE JABHKEHNE He0eCHLIX CBEeTHJI
Kakue 3B&31161 BXOAAT B co3Be3nus Opuona u Jlebens. CoHile ABMKETCS MO SKIHUITHKE.
[Inanets! coBepiatoT netieodpaznoe apmwkenue.Hedecusie koopauHatel UTo Takoe HEOECHBIN
9KBaTOP U HeOecHbI MepuanaH. Kak cTposT 3KBaTOpUaNIbHYIO CUCTEMY HEOECHBIX
koopauHaT. Kak cTposiT rOpu30HTANBHYIO CUCTEMY HEOECHBIX KOOPIMHAT.
Buaumoe aeuskenue miaager u CoiHma
[TeTneoOpazHoe ABIKEHHUE TUIAHET, MOMSATHOE U MPSAMOE JIBIXKEHHUE TIaHeT. DKIUITHKA,
30/1MaKaibHble co3Be3aus. HepaBHomMepHOe nBrkeHne CoHLA MO SKIUITHKE.
JABuxkenue JIyHol U 3aTMeHUs
®a3bl JIyHBI M CHHOJIMYECKUNA MECSIL], YCIIOBUS HACTYIJICHUS COJTHEYHOIO U JIYHHOTO
3atMeHuil. [loueMy npoucxoaar conHeunsle 3aTMeHus. Capoc U IpeIcKa3aHus 3aTMEHUN
Bpems 1 kajieHaapb
3BE3IHOE U COJIHEYHOE BPEMs], 3BE3HBIN U TPOIIMYECKUH TOA. Y CTPONCTBO JIYHHOTO U
COJIHEYHOTO KaJieHaaps, mpoOaeMbl ux coriacoBaHusi FOIMaHCcKuil U rpUropuaHcKuit
KaJIeHJ1apH.
Heb6ecnas mexanuka (3 4aca)
I'eqimonenTpuyeckas cucreMa MUpPa
[IpencraBnenus o crpoeHun COMHEYHON CUCTEMBI B aHTUYHBIE BpEMEHA U B CPEHEBEKOBBE.
l'enuonenTpuyeckas cucreMa MUpa, J0Ka3aTeabCTBO BpallleHus 3eMiu BOKpyr ConHua.
[Tapannakc 3B€37 1 ONpEAENIEHUE PACCTOSIHUS A0 HUX, MApPCEK.
3akonbl Keniepa
OtkpeiTue U.Kemnepom 3akoHOB ABMkKeHUS T1aHeT. OTKpbITHE 3aKkoHa BcemupHoro
TATOTeHUs U 00001EHHbIe 3akoHbl Kerutepa. Onpeznenenue macc HeOECHBIX Tell.
Kocmuyeckue ckopoctu



Pacuérsl nepBoii 1 BTOPOH KOCMUYECKON CKOPOCTH U MX ¢pu3udeckuit cMeici. [Tonér 10.A.
["arapuna BOKpyT 3eMJiIH 1o KpyroBoi opouTe.

MeKniiaHeTHbIE MepesiéThl

[ToHsTHE ONTUMAIBHOM TPAEKTOPHUH MOJIETA K TUIaHETE. Bpems monéra K IUIaHeTe U AaThl
CTapTOB.

JlyHa u eé BiusiHue Ha 3eMJII0

Jlynnslii penbed u ero npupoja. IlpunusHoe B3aumoneiicteue Mexay JIyHoi u 3emiuéil.

VY nanenue Jlynsl ot 3emuin 1 3ameienue Bpaienus 3emud. [Iperneccus 3emHoM ocu u
IIpeABapeHUE PABHOICHCTBUM.

CtpoeHue cotHeuUHO# cucTteMbl (7 4acoB)

Cospemennble npeacrasiieHusi 0 CojlHeYHOl cucreme.

CocraB CosiHeuHol cucteMbl. [ImaHeTsl 3eMHOM IPYMIIBI U IIAHEThI- TUTAHTBI, UX
npuHIUNUanbHabie paznnuus. O6nako komet Ooprta u [osic Koiinepa. Pazmeps! Ten costHeuHO#M
CUCTEMBI.

IInanera 3emasn

®opma u pazmepsl 3ems. Bayrpennee ctpoenue 3emnu. Posib mapHukoBoro 3ddexra B
(hopmMupOBaHUH KIMMaTa 3eMIIH.

IInaneTsl 3eMHON rpynnbl

Uccnenosanus Mepkypusi, Benepsl 1 Mapca, nx cxoxects ¢ 3emi€il. Kak mapHUKOBBII
3¢ deKT rpeer NOBEpXHOCTh 3eMJIH U reperpeBaer atmocdepy Beneprl. EcTh nu )xu3Hb Ha
Mapce. OBomtorus opour crnytHukoB Mapca @oboca u Jlelimoca.

Ili1aHeThI-TUT AHTBI

®usnueckue croictBa FOnurepa, CarypHa, Ypana n Hentyna. Bynkanudeckast 1eaTeIbHOCTD
Ha ciiytHHKe FOnutepa Mo. [Ipupoaa komner BOKpYT IJIaHET-TUTaHTOB.
Ili1aHeTHI-KAPJIMKH U UX CBOMCTBA.

Mausbie Tesqa CoJIHEYHOM CHCTEMBI

[Ipupona u aeuxenue actepou1oB. Crienuduka IBUKESHUS TPYIIT acCTEPOHUI0B TPOSHIEB U
I'pexos. IIpupoaa u nemwxenue komet. [losic Koiinepa n O6mako komet Oopra. [Ipupona
METEOPOB U METEOPUTOB.

MeTeopbl 1 METEOPHUTHI

[Ipupona nagaromux 3B€31, METEOPHBIE IOTOKU U UX paauaHThl. CBA3b MEX1y METEOPHBIMU
oTokaMu U koMerami. [Iprpoa KaMeHHBIX U KeNe3HbIX MeTeopuToB. [Ipupoa
METEOPUTHBIX KpaTEpOB.

IpakTuyeckas acrpopusuxka u ¢pusuka Coanua ( 7 yaco)

MeTtoabl acTpopu3nIecKNX UCCIAeA0BAHUM

YCTpoHCTBO U XapaKTEPUCTUKH TEJIECKOTIOB PePpakTOpoB U pedaeKkTopoB. Y CTPOHCTBO
PaauOTENECKOIOB, PAAUOUHTEPPEPOMETPHI.

CoJaHne

OcHoBHble xapaktepuctuk ConHia. OnpeaeneHre Macchl, TEMIIEPAaTypbl U XUMUYECKOTO
coctaBa Connua. CtpoeHnue coaHeuHoit arMmocdepbl. CollHedHast aKTUBHOCTD U €€ BIUSHUE HA
3emitio u 6uocdepy.

Buyrpennee crpoenue CosiHua

Teopernueckuii pacu€t remnepatypsl B ieHTpe ConHua. SaepHblii MCTOUHUK SHEPTUU U
TEPMOSJIEPHBIE PEAKLIUN CUHTE3a MelMsI U3 BOJOPO/Ia, IIEpEHOC dHEpruu u3 1enTpa CosHna
HapyXy, KOHBEKTHUBHas1 30Ha. HeHTpuHHBIN Teneckon v HaOI0AeHUS IOTOKAa HEUTPUHO OT
Connua.

3Bé3apI

OcHOBHBIC XapaAKTEPUCTHKH 3BE3]

Omnpenenenne OCHOBHBIX XapaKTEPUCTUK 3BE3]I: MacChl, CBETUMOCTH, TEMIIEPATYPHI 1
XUMUYecKoro coctaBa. CriekTpasibHas kiaccudukanus 3BE31 U e€ Ppu3nyeckre OCHOBBI.
Jlnarpamma «CHEKTPaJIbHBIN KJIACC» —CBETUMOCTB 3BE3]1, CBSA3b MEXAY Maccoi U
CBETUMOCTBIO 3BE3 L.

BuyTpenHnee crpoeHue 3B€3

CrpoeHue 3Be37bl IIIaBHOU MOCIeA0BaTenbHOCTH. CTpOEHHUE 3BE3]] KPACHBIX TUTAHTOB U
CBEPXTMIaHTOB.



Benble kapJanKu, HEHTPOHHBIE 3BE3/1bI, YIbCAPLI U YEPHBbIE ABIPHI

Crtpoenue 3BE371 O€JIbIX KapJIMKOB U Mpeiet Ha X Maccy — npeaen Yannpacekapa. [Tynbcapbl
U HEUTpOHHBIE 3BE31b1. [Iprpoaa 4€pHBIX ABIP U UX NTapaMETPBI.

/IBOiiHBIC, KPAaTHBIE U NIEPeMEeHHbIe 3BE¢3/1bI

HaGmroieHust ABOMHBIX U KPaTHBIX 3BE3/I. 3aTMEHHO-TIEPEMEHHBIE 3BE3 b, OTpeieieHne Macc
nBOMHBIX 3BE31. [Tynbcupyromme nepeMeHHbIe 3BE3 b1, KPUBBIC U3MEHEHHS Oyiecka nedeun.
3aBUCUMOCTB MEXKTy CBETUMOCTBIO U TIEpHOI0M TyJibcanuii y nedenn. ledenapr — masku Bo
BcenenHoii, mo KOTOPBIM ONPEACIAIOT PACCTOSHUS 10 NAIEKUX CKOTUJICHUHN U TaJIaKTHK.
HoBble u cBepXHOBBIE 3BE3/1bI

XapakTepUCTUKH BCIBIIIEK HOBBIX 3BE3/. CBsI3b HOBBIX 3BE3]] C TECHBIMU JIBOWHBIMU
CHUCTEMaMH, COJEPKAITUMU 3BE31y O€JIbIi KapJIvK.

[leperexanue BemiecTBa 1 AASpHBINA B3pPHIB Ha MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBatoTCs
CBEPXHOBBIC 3BE3/IbI. XapaKTEPUCTUKN BCIIBIIIEK CBEPXHOBBIX 3BE3/. [ paBUTAIIMOHHBIN
KoJuanc 6enoro kapiuka ¢ maccoit Yanapacekapa B cOcTaBe TECHOM JBOWHOM 3BE31bI —
BCIBIIIKA CBEPXHOBOW MEPBOTO THUMA. B3pbIB MaCCHBHOM 3BE3/1bl B KOHIIE CBOEU SBOJIIOIUNA —
B3PBIB CBEPXHOBOM BTOpOTO TUMA. HabmroaeHne 0cTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3/I.
IBOJIIOLNS 3BE3/1: POXKIEHUE, ) KU3Hb U CMEPTh 3BE3]1

Pacuér nmpoaomKUTENbHOCTH JKU3HU 3BE3]] pA3HOM MACCHI HAa TJIABHOM MOCJIEI0BATEIBHOCTH.
[Tepexon B kpacHbIE TUTAHTHI M CBEPXTUTAHTHI TIOCTIE UcYepIianus Bogopoaa. CriokoniHas
ABOJTIONNSI MAJIOMACCUBHBIX 3BE3]1, M TPABUTAITMOHHBIN KOJIJIAIC M B3PBIB C 00pa3oBaHUEM
HEUTPOHHOM 3BE3/IbI MJIM YEPHOM JIBIPHl MACCUBHOM 3B€3/1bl. OnpeieieHue Bo3pacta 3BE3IHBIX
CKOIUICHUH W OTACJIbHBIX 3BE3]] M TPOBEPKA TEOPUU SBOJIIOIUN 3BE3I.

Mueunsiii IlyTs (3 yaca)

I'a3 u nbLab B IN'antakTuke

Kax oOpasyrorcst orpaxarenbHble TyMaHHOCTH. [louemy cBeTsaTcst auddy3Hble TYMAHHOCTH
Kak KOHLIEHTpHpPYIOTCS Ta30BbI€ U MBUIEBbIE TYMAHHOCTHU B ['anakTuke.

PaccesiHHbIe M IIapOBBIE 3BE3IHbIE CKOIJICHUS

HaGnrogaembie cBOICTBA paccesTHHBIX 3BE3IHBIX CKOTUIeHnH. Habmromaembie cBolicTBa
[IapOBBIX 3BE3HBIX CKOIUUIEHUH. PacnipeieneHue u xapakrep ABUKEHUS CKOIIJICHUN B
lNanaktuke. Pacnpenenenue 3B€31, CKOIJICHU, ra3a ¥ UM B ['amaktuke. CBepxmaccuBHas
yépHas ApIpa B LieHTpe [anaktuku u kocMudeckue ayun. MHppakpacHbie HaOII0qeHUS
NBUKEHUS 3BE3]T B LIeHTpe ['anakThku 1 oOHapyxeHHUe B LIEHTpe ['anakTHUKu cBepXMacCUBHON
YEPHOM JBIPHI.

Pacuér mapameTpoB cBepXMacCUBHOM Y€pHOM IbIpbl. HaOmroaeHNsT KOCMUYECKUX JIYYeH B HX
CBS3b CO B3phIBAMHU CBEPXHOBBIX 3BE3/I.

I'anakruku (3 yaca)

Kak knaccuuuupoBaiv rafakTuku 1o gopme u KaMepToHHas quarpamma Xab6mia. CBoiicTBa
CHUPAJIbHBIX, JUTMITUYECKUX U HETPABWIbHBIX TranakTuK. KpacHoe cMelleHne B ClIeKTpax
TaJIAKTUK U OINPEACIICHUE PACCTOSHUS 10 HUX.

3akon Xa00s1a

Bpaienue ranaktuk u TéMHasi MaTepUsl B HUX.

AKTHBHBIE T'AJIAKTHKH U KBa3aphbl

[Ipupona akTUBHOCTH rajakTUK, paJUOTaJAKTUKU U B3aUMOJIECHCTBYIOLIME TaAKTHKU.
HeoObr4nbIe cBOMCTBA KBa3apoB, UX CBA3B C AIPAMU TATAKTHUK M AKTUBHOCTBHIO YEPHBIX JBIP B
HUX.

CkonjieHus raJIlakTHK

Habmromaembie cBOMCTBA CKOTIICHUH rajJakTHK, PEHTT€HOBCKOE U3IYUYeHHE, TeMmIepaTypa u
Macca MEeXTalTaKTHUeCKOTo ra3a, He0OXOUMOCTh CYIIECTBOBAHMS TEMHOM MaTepHH B
CKOIUJIEHUAX TajlakThK. O1eHKa Macchl TEMHOUM MaTepuu B CKOIUICHMSX. Sluencras CTpyKTypa
pacrnpeeneHus TrajlakTUKU CKOTUICHUM rajlakTHUK.

Crtpoenue u 3Boawouus Beesiennoii (2 yaca)

KoneunocTh n 6eckoHe4HOCTH BeereHHON — mapaaokcsl

KJIACCHYECKON KOCMOJIOTHH.

3aK0H BCEMHPHOTO TATOTEHUS U MPECTABICHUS O KOHEYHOCTH U OeCKOHEYHOCTH BceneHHOM.
DOTOMETPUUYECKUN MAPATAOKC U MPOTUBOPEUUS MEXKY KIACCUUECKUMU MIPEICTABICHUSIMU O



crpoenuu Bcenennoii n HabmoneansmMu. HeoOXoquMoCTh puBieYeHUs 00mel Teopun
OTHOCHUTEJIBHOCTH U1 NOCTpOeHMs Mozenu BeenenHoll. CBsA3b MEXAy Fr€OMETPUUYECKUX
CBOMCTB ITPOCTPAHCTBA BCeneHHOM ¢ pacnpeneeHueM U ABMKCHUEM MaTEpPUU B HEH.
Pacmmpsiromasica Beenrennast

CBs13b cpe/iHEN TUNIOTHOCTH MATEPUH C 3aKOHOM PaCIIMpPEHUss U F€OMETPUUECKUMHU CBOMCTBAMU
Bcenennoii. EBkinnoBa u HeeBkinoBa reomerpus Beenennoil. Onpenenenue paauyca u
Bo3pacra Becenennoii. Monens «ropsiaeit Becenennoii» u penukroBoe m3iydeHust O0pazoBaHue
XUMHUYECKUX 3JIEMEHTOB BO Beenennoii. OOumnue renust B0 BceneHHoM 1 HE0OX0MMOCTh
o0pa3oBaHUs €ro HAa PaHHUX dTanax ’BoJonnu Beenernnoil. Heo0XoauMoCTh HE TOJIBKO
BBICOKOM IJIOTHOCTH BEIIECTBA, HO U €r0 BBICOKOI TeMIlepaTypbl Ha paHHUX dTarax 3BOJIIOLUN
Bcenennoii. PenrkroBoe n3nyyeHrne — HU3Iy4eHHue, KOTOPOE OCTAIOCh BO BeeneHHow oT
ropsiYero U CBEPXIJIOTHOTO COCTOSIHUS MaTEPUM HA paHHUX 3Talax *KU3HU BceeneHHol.
Habmtonaembie cBoiicTBa peuKTOBOr0 M3nmydeHus. [louemy HeoOXxoaumMo mpuBiIeyeHHe 001en
TEOPUHU

OTHOCHUTEIILHOCTH JIJIS IOCTPOEHHUS MOJENH BeeneHHoM.

Cospemennblie npodJjeMbl acTpoHomuiu (3 yaca)

YckopenHoe pacuiupenue BeesieHHOM M TéEMHAasi JHepPrust

Habmronenust cBepxHOBBIX 3B€371 | THMA B an€kuxX rajakTUKaxX U OTKPBITHE YCKOPEHHOTO
pacmupenust Becenennon. OTKpbITHE CUIIBI BCEMUPHOTO OTTaJKUBaHUs. TEMHas sHEprust
yBelInuuBaeT Mmaccy BeenenHoii mo mepe e€ pacmmpenus. [Ipupona cuiisl BcemupHoro
OTTAJIKWBaHUS.

Oo0napy:xeHHe IJIAHET BO3JIe APYTUX 3BE3/.

Habmronenus 3a qBrmkeHreM 3BE3]T U ONPEIeICHNUs MacC HEBUAUMBIX CIYTHUKOB 3BE3],
BO3MYILAIOIIUX UX IPIMOJIHHEHHOE NBUKeHUe. MeToibl 0O0HapykeHHs 3k301u1aHeT. O1eHka
YCIIOBUI Ha MOBEPXHOCTSX 3K30IUTaHeT. [lonck sK3011aHeT ¢ KoM(GOPTHBIMU YCIOBUSIMU TS
KU3HU HA HUX.

IMoucku xku3Hu U pasyma Bo BcesrenHoi

Pa3BuTure npeacrapieHuii 0 BOSHUKHOBEHUH U CYIIECTBOBAHHUHM KU3HU BO BCEeHHOM.
CoBpeMeHHbIE OLICHKH KOJIMYECTBA BEICOKOPA3BUTHIX LUBHIM3aLMi B ['anaktuke. IlonbiTkn
0OHapy)KeHHUsI U MOCBHIJIKY CUTHAJIOB BHE3EMHBIM IIUBHIIM3ALIHSIM.

TemaTruveckoe miiannpoBanue mo acrpoiomun 10-11 kiaaccwl

Ne Ha3Banue paznena wim TeMbl Komunuect
BO 4acoB
Brenenne (1 4)

1 VYpok | BBegenune B aCTpOHOMUIO 1
AcTpomeTpus Sy

2 3Bé3aH0€e HEDO 1

3 HeGecHbie KoOpIuHATHI 1

4 Bunumoe neuxenue mnaneT u ConHia 1

5 JBuxenue JIyHsl u 3aTMeHus 1

6 Bpewms u xanennapb 1
Hebecnasa mexannka Gy

7 Cuctema mupa 1
3akonbl Keriepa nBH>KeHUS TUIaHET 1
KocMuueckue cKopoCcTy U MEXIJIAaHETHBIE TIEPETETHI 1
Crpoenne CoJiHeUHOH CHCTEMbI (7 9)

10 CoBpeMeHHbIe MPEJICTaBIICHUsI O CTPOCHUU U cocTaBe CosiHeyHO# cuctembr |1




11  |IInanera 3emuis 1

12 |Jlyna u ee BIMUsAHUE HA 3EMITIO 1

13 [1naHeTbI 3eMHOU I'PyTIIIbI 1

14 [Inanersi-ruranTsel. [InaneTs-kapinuku 1

15 Maubie Tena ColHEYHON CUCTEMBI 1

16 CoBpeMeHHBIE MPEICTaBICHHS O MPOUCX0kKAeHINH CONHEYHON CUCTEMBI. 1
AcTtpo(du3uka 1 3BE31HAA ACTPOHOMUSA (7 9)

17 MeTo bl acTpo(DU3UIECKUX HCCIISTOBAHNN 1

18 Counnie 1

19 Buyrpennee ctpoenue u nctouHuk sHepruu ColiHia 1

20 OCHOBHBIE XapaKTEPUCTUKHU 3BE3]T 1

21 benbie kapnuku, HEUTPOHHBIE 3BE3/IbI, YEPHBIE AbIpHI. J[BOliHBIE, KpaTHbIe U |1
TIEPEMEHHBIE 3BE3IBI

22 Hogeie u cBepXHOBBIE 3BE3/bI 1

23 DBOMIONMS 3BE3 1
MuieyHbId IYTh By

24 I'a3 1 meuTh B ["anmakTuke 1

25 PaccesiHHbI€ M 1IapOBBIE 3BE3HBIE CKOTUICHUS 1

26 CepxmaccuBHas 4€pHas JIbIpa B IEHTpe MIICYHOTO ITyTH 1
l'anakTuku B u)

27 Knaccudukanus rajakTuk 1

28 AKTHBHBIE TAJIAKTUKH U KBa3aphbl 1

29 CkoruieHus rajJakTHK 1
Crtpoenue u 3BoJonus Beesiennoii (2 9)

30 Koneunocts u 6eckonedHocTh Beenennoii. Pacmupsitonasics Beenennas 1

31 Mogenb «ropsiueii BeeneHHON « M peTMKTOBOE U3Ty4eHUE 1

CoBpeMeHHbIe IPO0JIeMbl ACTPOHOMUM B v)

32 YckopeHHoe pacipenue BeenenHoit u TeMHasi sHeprus 1

33 OO6HapyxeHHe MIIaHEeT BO3JIe IPYTUX 3BE3N 1
[Touck xxu3Hu U pazyma Bo BeenenHoi

34 [Touck >xu3HU U pasyma Bo Bcenennoit 1

35 Htorosoe 060011eH1E 1
UTOro 35 yacos




