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Pabouasi nporpaMma no aCTpOHOMMH
cpeaHee o01ee odopasoBanue 11 kiacc

Pabouas mporpamma coctaBiieHa Ha ocHoBe [IpuMepHOI porpaMMBbl CpeTHEro 00IIero oOpa3oBaHus MO0 aCTPOHOMHUU
B cooTBeTcTBUM ¢ TpeboBanusimu GI'OC COO.

Yuureas: H.H. Ecionuna (Bbiciasi KBAIN(PUKANNOHHAS KATErOpHs)
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PABOYAS ITPOI'PAMMA 11O ACTPOHOMUH
11 KIIACC

AHHOTAIWUA K TIPO'PAMME

[Iporpamma cocrtaBlieHa Ha OCHOBE (helepallbHOrO KOMIIOHEHTa TOCYJApCTBEHHOTO CTAaHAApTa CPEAHEro o0mero oOpa3oBaHWs, aJpPECOBAHA YUUTENSIM
¢bu3MKN ¥ acTpOHOMHUH, pabOTaIOIIUM MO aBTOpckoil mporpamme B.M. Yapyruna, ucrosib3yromuM B paboTe y4eOHUK JaHHOTO aBTOpa. MeToauueckoe
nocobue no acrponomuu st 10—11 kimaccoB pa3paboraHo k ydeOHO-MeTonudyeckuM Komiuiekcam juHuu «Cdepb» uznartensctBa «lIpocemienue».
Jannas nmporpamma pa3paboTaHa B COOTBETCTBHH CO CICIYIOIMMHI HOPMATUBHBIMU JOKYMEHTAMH:

— npuka3 MunHcTepcTBa 00pa3zoBanus U Hayku PD ot 31 gekabpst 2015 1. Ne 1577 «O BHeceHMU M3MEHEHUH B NprKa3 MUHUCTEpCTBAa 00pa3oBaHus U Hayku PO ot
17 nexadpst 2010 1. Ne1897 «O06 yrBepkaeHHN BeepaaIbHOro rocyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO O0IIET0 00pa3oBaHUs;

— npuka3 MunHcTepcTBa 00pa3zoBanus U Hayku PD ot 31 gekabpst 2015 1. Ne 1578 «O BHeceHMU U3MEHEHUI B ITprKa3 MUHUCTEPCTBAa 00pa3oBaHus U HayKu PD ot
17 mast 2012 1. Ne 413 «OO0 yTBepkaeHuu (heaepaibHOro ToCyIapCTBEHHOTO0 00pa30BaTeIbHOIO CTaHAapTa CPEAHET0 00IIero 00pa3oBaHus;

—npuka3 MunHcTepcTBa TpocBemenus Poccuiickoit @eneparuu ot 11 mexabps 2020 r. Ne 712 «O BHeceHMM HW3MEHCHHMH B HEKOTOpbIC (eraepaibHbIe
roCy/IapCTBEHHBIE 00pa30oBaTeIbHbIE CTAaHAAPTHI 00IIero 00pa3oBaHus MO BOIPOCAM BOCTIUTAHUS 00YYAIOLIHXCS.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA

JINYHOCTHBIE pPe3yJIbTaThl
e ['0TOBHOCTH M CIIOCOOHOCTH K CaMOPa3BUTHUIO U CaMOOOpPA30BaHUIO, K OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO JalbHEWIIEH MHAWBHIYaTIbHOM

TpaekTopuu oOpa3oBaHHs Ha 0a3e OPHEHTHUPOBKHM B MHpe mpodeccuid U MpodecCHOHATBHBIX MPEANOYTEHUH, C yYETOM YCTOWYMBBIX
MO3HABATEJIbHBIX NHTEPECOB.

e CdopMUPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHHS K YUCHHUIO; YBAXKUTEILHOTO OTHOLICHUS K TPYAY.
e CdopMUPOBAHHOCTH LIETTOCTHOTO MUPOBO33PEHHSI.

e ['OTOBHOCTE M CITOCOOHOCTH BECTU Auainor ¢ ApyruMu JrOAbMU U JOCTUTaTh B HEM B3aMMOIIOHUMAaHUA

MeTanpeaMeTHbIE Pe3YJIbTAThI

[Ipu u3yvyenun yyeOHOro mpeaMera 00yJaromuecs: yCOBEpIICHCTBYIOT IPHOOPETEHHBIE HAa IEPBOM YPOBHE HaBBIKHM paboTHI ¢ HHpOpManuei u
nonoiHAT uX. OHM CMOTYT paboTaTh ¢ TEKCTaMH, IPE0OPa30BBIBATh U HHTEPIPETHPOBATH COAEPIKAIYIOCS B HUX HH(OPMANHUIO, B TOM YHUCIIE:



® CHCTEMaTH3HpOBATh, COIMOCTABJIATh, AHAJIM3UPOBATh, 0000IIATH M HMHTEPIPETUPOBATH WHPOPMALIMIO, COJEPXKAIIYIOCS B TOTOBBIX
UH(POPMALIMOHHBIX 00bEKTaX;

® BBUICNATH TJABHYIO M H30BITOYHYIO HWH(OPMAIMIO, BBINOJIHATH CMBICIOBOE CBEPTHIBAHHE BBIIEICHHBIX (DAKTOB, MBICICH; IMPEICTaBIIATH
UH(OPMALIMIO B CKATOM CIIOBECHOW (opme (B BUJE IJIaHA WM TE3UCOB) U B HAIJISIHO-CUMBOJIMYECKOH (opme (B Buae TaOmull, rpaduuecKux
CXEM M JuarpaMM, KapT MOHATHH — KOHLENTYaJIbHBIX IUarpaMM, OITIOPHBIX KOHCIIEKTOB);

®  3AaIIOJIHATBH U JOIIOJIHATH Ta6J'II/II_IbI, CXEMBbI, JUuarpaMMabl, TCKCTEI.

IIpeaMeTHBbIE PE3YJIbTATHI

® [IOJIYYUTh MPEJCTABICHUS O CTPYKType M macimrabax BceneHHo u MecTe 4eloBeka B HEW; y3HATh O CPEICTBAaX, KOTOPHIC HCIOJIB3YIOT
aCTPOHOMBI, YTOOBI 3arjsiHYTh B CaMbIe yAaJIEHHBIC YroJKu BceleHHOW U He TOJMBKO YBUICTh HEOSCHBIC TEJIa B HEJOCTYITHBIX ¢ 3€MJIM JUara30Hax
JUIMH BOJIH 3JIEKTPOMArHUTHOTO M3JIy4€HHUS, HO M y3HaTh O HOBBIX KaHAJIaX MOJIydeHUs MHPOPMAIUU O HEOECHBIX TelaxX ¢ MOMOIIbI0 HEUTPUHHBIX H
IPaBUTAIMOHHO-BOJHOBBIX TEJIECKOIIOB.

® y3HATh O HAOIIOAAEMOM CIIOKHOM JABM)KEeHUU Tu1aHeT, JIynsl u ConHua, ux uHTepnperauuu. Kakyio posis urpanu HabmoaeHus 3aTMeHni JIyHbl
u ComnHIla B JKU3HM OOIIECTBA M UCTOPHS UX HAy4yHOro oObsicHeHHs. Kak Ha OCHOBE acTpOHOMHYECKHX SIBIICHUH JIFOJAU HAYYHIIUCh U3MEPATH BpeMs U
BECTU KAJICHIaPh.

® y3HATh, KaK Oiarojaps pa3BUTUIO ACTPOHOMHUM JIIOAM MEpPENuUTd OT MPEJCTABICHUS T€OLEHTPHUYECKONH CHUCTEMBbl MHpA K PEBOIIOIMOHHBIM
MIPEJICTABICHUSIM TEIHOIEHTPUYECKON crucTeMbl Mupa. Kak Ha OCHOBE MOcCleqHe ObLTH OTKPBITHI 3aKOHBI, YIPABISIONIME JBIKEHUEM IUIaHET, U
MO3/IHEE, 3aKOH BCEMUPHOTO TATOTEHUS.

® Ha IpPUMEpPE HUCIOJb30BaHUSA 3aKOHAa BCEMUPHOTO TATOTEHUS MONYYUTh MPEICTABIECHUS O KOCMHMUYECKHMX CKOPOCTSIX, HA OCHOBE KOTOPBIX
PaCCUUTHIBAIOTCS TPACKTOPUU TMOJETOB KOCMHUYECKUX allllapaToB K TUIaHeTaM. Y3HaTh, Kak MPOSBISET ce0s BCEMHPHOE TATOTEHUE Ha SIBJICHUSX B
cucteme 3emsisi—JIyHa, U HBOJIOIMIO 9TOM CUCTEMBI B OyIyIIIEM.

® Vy3HaTh O COBPEMEHHOM IIPEJCTaBICHUHU, O CTPOeHHH COJIHEUHOH CHCTEMBI, O CTPOCHUM 3€MJIM KakK IJIAHEThl U MPUPOJE NAapHUKOBOIO
addekTa, 0 CBOWCTBAX IMJIAHET 36MHOW TPYIIBl W TJIAHET-TUTAHTOB M 00 HUCCIIEJOBAaHMSX acCTEPOMJIOB, KOMET M HOBOTO KJlacca HEOECHBIX Tel
KapJIUKOBBIX TUTAHET.

® TIONYYUTH MPEJCTABICHUE O METO/IaX aCTPOPU3NIECKUX UCCIICIOBAHUN U 3aKOHaX (PU3UKU, KOTOPHIE UCTIOIB3YIOTCS Al U3y4eHHs (HU3HUECKU
CBOMCTB HEOECHBIX TeIl.

e y3HaTh mpupoay CoNHIIAa M ero aKTHBHOCTH, KaK COJHEYHAs aKTUBHOCTh BIMSET Ha KIMMAT U Ouocdepy 3emiu, Kak Ha OCHOBE 3aKOHOB
(GU3MKN MOXHO paccuuTaTh BHyTpeHHee cTpoeHre CoNHIIa U KaK HAOMIOACHHsS 3a MOTOKamMH HeHTpuHO oT COJIHIIAa TOMOTJM 3arfiSHYTh B IIEHTP
ComnH1ia ¥ y3HaTh O TEPMOSIICPHOM UCTOYHHUKE YHEPTHUH.

® Y3HATh, KaK OMPEJENIIOT OCHOBHBIC XapaKTEPUCTHKH 3BE3/ M MX B3aUMOCBSI3b MEXIy CO0O0M, O BHYTPEHHEM CTPOSHHUH 3BE3/ M HCTOYHHUKAX UX
SHEPTUH; O HEOOBIYHOCTH CBOMCTB 3BE3]1 OEINBIX KapJIMKOB, HEUTPOHHBIX 3BE3 M UEPHBIX ABIP. Y3HATh, KaK POXKIAAIOTCS, KUBYT U YMUPAIOT 3BE3/IbI.

® y3HATh, KaK M0 HAOIIOJCHUSAM MYIbCUPYIOMNX 3BE3N eQEeu ] OPEaEISITh PACCTOSHHS A0 IPYTUX TATaKTHK, KaK aCTPOHOMBI 110 HAOIIOACHUSM
JBOMHBIX U KPATHBIX 3BE3]T ONPEAEISAIOT UX MACCHI.

e [lomyyuTh MpeACTaBICHUS O B3PhIBAX HOBBIX U CBEPXHOBBIX 3BE3] M Y3HATH KaK B 3BE3/1aX 00pa3yIOTCs TSHKENBIC XUMUYECKHUE DIIEMEHTHI.



e VY3Harh, Kak ycTpoeHa Hamia ["amaktuka — Mueunsiii [1yTh, kKak pacnpeseneHbl B Hell paccessHHbIC U IIapOBbIe 3BE3AHbBIE CKOIUICHUS U 00Jiaka

MEX3BE3THOTO ra3za u nbuiH. Kak ¢ moMoIpio HaOIoeHHH B HH(PAKPaCHBIX Jydax yJaloch MIPOHUKHYThH Yepe3 TOJILY MEX3BE3THOTO ra3a H MbUH B
neHTp ['amakTuky, yBUIETh IBUKECHHE 3BE3] B HEM BOKPYT
CBEPXMAaCCUBHOM YEPHOH ABIPHI.

e JlonmyuuTs npencTaBiIeHUE O PA3INYHBIX TUIIAX IAJIAKTHUK, Y3HATH O IPOSBICHUAX AKTUBHOCTHU rajaKTUK U KBAa3apOB, PACIPEIEICHUH TaTaKTHK
B IIPOCTPaHCTBE U (POPMUPOBAHUH CKOIUICHUH U SIUEUCTOM CTPYKTYPBI UX PACIPEEICHMSL.

e VY3HaTh O CTPOSHHH M HBOJIOIHMH YHHKAJIbHOTO 00bekTa Beenennoil B nenom. IIpocienuTs 3a pa3BUTHEM NPEACTaBICHUI O KOHEYHOCTH H
O6eckoHeuyHOCTH Beenennoil, o pyHnaMeHTaIbHBIX NapagoKcax, CBI3aHHBIX C HUMU.

e [loHATh, Kak U3 HAOJIIOJAEMOT0 KPACHOIO CMEIIECHUs B CHEKTPax Aajl€KUX TaJakTHK MPUILIM K BbIBOAY O HECTALIMOHAPHOCTH, PaCIIMPEHUU
BcenenHoii, 1, 4T0 B IpPOIJIOM OHAa OblIa HE TOJNBKO IUIOTHOM, HO M ropsiueil U, 4To HaOJI0JaeMOe PEMKTOBOE M3JIydyeHHE HMOATBEPXKIAET ITOT
BAJKHBIN BBIBOJI COBPEMEHHON KOCMOJIOTHH.

L4 YSHaTb, KaK OTKPbUIM YCKOPCHHOC paCIIUPCHUC Bcenennoii m ero cBS3bI0 C TEMHOM 3Hepl"I/IeI71 n BC@MHpHOﬁ CUJION OTTaJIKUBAaHMUAI,
HpOTI/IBOCTOHH_[Cﬁ BCCMHpHOﬁ CHJIC TATOTCHHA.

e VY3HaTh 00 OTKPBITUU K30IUIAHET — TUIAHET OKOJIO JPYTHX 3BE3N M COBPEMEHHOM COCTOSIHHH ITPOOJIEMbI TOMCKA BHE3EMHBIX ITUBUITH3AINN U
CBSI3U C HUMHU.

TPEBOBAHMA K YPOBHIO INOAT'OTOBKH BHIINTYCKHUKOB 11 KJIACCA

B pesynbrare uzyuenus Gpu3NKu Ha 6a30BOM YpOBHE YUEHHK JOJKEH:

% 3HAMB/MOHUMAMb !
» CMBICT MIOHSTHIA: TUTAaHETa, 3Be3/1a, TAJTaKTHKA, BeceleHHas, sk3oruianeta, Miteunbiii [1yTh;
» BKJIAJ POCCHUCKHX U 3apPYOCIKHBIX YUEHBIX B Pa3BUTHE aCTPOHOMUHU.

< ymemn:
» ONHUCHIBATh U OOBACHATH (DM3WYECKHE SBICHUS M CBOWCTBA TEN: JBIDKEHHE HEOECHBIX TNl M MCKYCCTBEHHBIX CITYTHHKOB 3€MIIM; 3aKOH
BCEMHPHOTO TATOTEHUS; aKTUBHOCTH COJHIIA;

>  OTJINYaTh THUIIOTE3BI OT HAay4YHBIX Teopnﬁ; ACJIaTh BBIBOJIbI HA OCHOBE OKCIICPUMCHTAJIBHBIX JAHHBIX; IIPUBOJWUTH NPHUMEPHI, ITOKA3bIBAIONINC,

YTO HAOJIO/IEHUS U DKCIIEPUMEHT SIBIISIOTCS OCHOBOM JJIsl BRIABM)KCHUS TUTIOTE3 U TEOPUH, TTO3BOJISIOT MMPOBEPUTH UCTHHHOCTH TEOPETHUECKUX
BBIBOJIOB;

OCHOBHOE COJEPKAHUE ITPOI'PAMMBbI

BBeeHue B aCTPOHOMMUIO.

Ctpoenne n MmaciiTadbl BeesieHHOM, M COBpeMeHHbIe HA0JII0/1eHHS .

Kaxkue Tena 3anmonssitor Beenennyro. KakoBbl BX xapakTepHbIE pa3Mephbl M pacCTOSHUS MeXy HUMU. Kakue ¢puzndeckue ycaoBUs BCTPEYAIOTCS B HUX.
Bcenennas pacmupsiercs. ['1e u kak paboTaroT caMmbie KPYITHBIE ONTUYECKUE TENEeCKOIbl. Kak acTpOHOMBI HCCIEeNYIOT TaMMa-u3iiydeHne BeeneHHoi.




Yrto YBUACIH I'PABUTALITMOHHO-BOJIHOBBIC 1 HGfITpHHHI:IG TCIJIICCKOIIHI.

AcTpomMeTpus.

3Bé3aH0e He00 M BHAUMOE ABMKEHNE HEe0eCHLIX CBEeTHI.

Kakwue 3B€3161 BxomaT B coze3anst Opuona u JleGens. Conmuiie ABMXeTCs Mo SkiaunTHKe. [I1aneTsl coBepiarot neriaeodpasHoe nemwkeHne. HebecHbie
KoopauHaThl. YTo Takoe HeOecHBIM 3KBaTOp M HeOecHbI MepuauaH. Kak CTposT sKkBaTOpHallbHYIO CHUCTeMy HeOecHBbIX KoopauHat. Kak crposr
TOPU30HTAIBHYIO CHCTEMY HEOSCHBIX KOOP/IUHAT.

Buaumoe neuskenune miaanetr u CoJHuna.

[TeTneoOpazHoe NBIKEHUE IUIAHET, MOMSITHOE W MPSAMOE ABM)KCHHE IUTAHET. DKIMWITHKA, 30/IMaKaIbHBIC CO3BE3[us. HepaBHOMEpHOE IBUKCHHE
ConHua 1o 3KJINITHKE.

JABukenue JIyHbl U 3aTMEeHUA.

@®a3bl JIyHbI U1 CHHOAMYECKUN MECSL, YCIOBHS HACTYIUIEHUS! COJHEYHOrO M JIYHHOTo 3aTMeHui. [loueMy nmpoucxonsat conHeunsle 3aTMeHus. Capoc u
MpeICKa3aHusl 3aTMEHUI.

Bpems u kajneHaaphb.

3BE3HOE U COJIHEYHOE BpeMsl, 3BE3/IHBIM M TPOMMYECKUNW TroJl. YCTPONCTBO JYHHOTO M COJHEYHOIO KajleHAaps, IpoOJieMbl MX COTJIACOBAHMUS
KOnunanckuii u rpuropuaHcKuil KajaeHaapH.

HebOecHasi MexaHHKa.

I'einoneHTpUYeckasi cucTeMa MUpa.

IIpencraBnenust o ctpoeHnr CONHEYHOM CHCTEMBI B aHTHUYHBIE BPEMEHA M B CPEJHEBEKOBbE. ['€IMOLEHTpUYECKass CUCTEMA MUPA, 10Ka3aTEIbCTBO
BpaueHus 3eman Bokpyr Comnnua. [Tapamnakce 3B€31 1 onpeeneHre pacCTOSIHUS 10 HUX, apCcek.

3akonbl Kemiepa

OtkpsiTue U.Kennepom 3akoHOB ABMKeHUS MaHeT. OTKpbITHE 3aKoHa BecemupHoro Tsarorenust u 0000meénHbIe 3akoHbl Kerepa. Onpenenenne Mace
HEOECHBIX Tell.

KocMuuyeckue ckopocTu.

Pacuétsl epBoii u BTOpOit KOCMUYECKOH CKOPOCTH U MX pusndeckuit cmpici. [Tonér FO.A. I'araprna Bokpyr 3eMiH 1o KpyroBoi opOuTe.
MexnianeTHble nepeaérsl. [[IoHATHE ONTUMATBHON TPAEKTOPUM NOJIETA K ITaHEeTe. BpeMs monéra K miaHeTe U 1aThl CTapTOB.

JlyHa u eé Biausinue Ha 3eMJII0.

Jlynnsliit pensed u ero npupona. Ilpunusnoe B3anmoaericteue Mexay JlyHoi u 3emnéit. Y nanenue JlyHsl or 3eMiu U 3aMe/JIeHUE BpallleHHs] 3eMIIH.
IIpeneccus 3eMHOM OCU U IIPEABAPEHUE PABHOJECHCTBUMN.

CrtpoeHue COJTHEYHON CHCTEMBI.

CoBpemMennblie npeacrasiaeHus 0 CoJIHeUHOl cucreMme.

CocraB ConHeuHoil cuctembl. [ImaHeThl 3eMHOUN TpyNIbl M IUTAHETHI- TUTAHTHI, WX MpUHOUNUATBHBIE pasnuuus. Obmako komer Oopta u Ilosic
Koitnepa. Pa3mepsl T€1 COTHEYHON CUCTEMBI.

Ilnanera 3emus.

dopma u pazmepsl 3emiu. Baytpernee crpoenue 3emun. Poss mapaukoBoro a¢dexra B hopmMupoBaHuu KiuMaTa 3eMIIH.

IL1aHeThl 3eMHOM IPYNIIBI.




HccnenoBanust Mepkypus, Benepsr 1 Mapca, ux cxoxects ¢ 3emnéil. Kak napaukoslii 3 ekt rpeetr moBepXxHOCTh 3eMIIN U NeperpeBaet armochepy
Benepsl. Ectb 1 xu3Hb Ha Mapce. DBomtoust opouT

cnyTHUKOB Mapca ®oboca u [etimoca.

I[lnaHeThI-TUTAHTHI.

®usnyeckue cpoiictBa FOnutepa, CarypHa, Ypana u Henrtyna. Bynkanudeckasi gesitenbHocTh Ha cnyTHuke FOmutepa HMo. Ilpupoaa kosen BOKpyr
IJIAaHET-TUTAHTOB.

IL1aHeThI-KAPJIUKHM U UX CBOWCTBA.

Maubie Tesa CoJIHEYHOM CHCTEMBI.

[Tpupona u aBwxenue acrepouoB. Crennduka apmwxeHus rpymmn acrepouioB Tposuies u ['pexos. [Ipupona u nemxenne xomert. [losic Koitnepa u
O6naxo komet Oopta. [Ipupoga MeTeopoB 1 METEOPUTOB.

Meteopbl U METEOPUTHI.

IIpupona nagaromux 3B€3/1, METEOPHBIEC TOTOKU U UX paJnaHThl. CBsA3b MEXIAY METCOPHBIMU IOTOKaMHU U KoMeTamHu. [Ipupona KaMeHHBIX U KEJIE3HbIX
MeTeopuToB. [Iprposa METEOpUTHBIX KpaTepoB.

IIpakTnyeckas acrpopuzuka u puzuka CoHua.

MeToabl acTpopU3MIECKNX HCCIIETI0BAHMIA.

Y CTpOWCTBO U XapaKTEPUCTUKHU TEIECKOIIOB pePpakTOpoB U pedICKTOPOB. Y CTPONUCTBO paIHOTEIECKOIIOB, PAIMOMHTEP(HEPOMETPHI.

Coanue.

OcHoBHble xapaktepuctuku ConHna. OnpeseneHre Macchl, TeMIepaTypsl U XuMmudeckoro cocraBa Comnia. CTpoeHHE COJHEUHOW atMochepsl.
ConHevHast akTUBHOCTD U €€ BIUsHUE Ha 3eMitio u onocdepy.

Buyrpennee crpoenne CosHua.

Teopernueckuii pacuér TemmnepaTypsl B LeHTpe ConHua. SInepHbli MCTOUHUK PHEPrMM M TEPMOSAEpPHBIE peaklMM CHHTE3a TeIus U3 BOAOPOAA,
nepeHoc 3Hepruu u3 nentpa CoHIa Hapy)Ky, KOHBEKTUBHAs 30Ha. HeHTpUHHBIN Tejaeckon 1 HAOMOACHUS TIOTOKA HelTprHO oT CoJHIIA.

3BE3/IbI.

OcHOBHbBIC XapaAKTEPUCTUKH 3BE3 1.

Omnpenenenre OCHOBHBIX XapaKTEPUCTHK 3BE3]I: MAcChl, CBETUMOCTH, TEMIEPaTyphl 1 XUMUYECKOro coctaBa. CriekTpaipHas Kiaccudukaius 3BE311 U
e€ (huznueckre OCHOBBI. J{narpaMma «CneKTpaIbHbIN KJIACC» — CBETUMOCTH 3BE3[, CBA3b MEXK/Ly MACCOM M CBETUMOCTBIO 3BE3I.

BHuyTpenHee cTpoeHue 3BE31.

CrpoeHue 3Be3/1bl IIIaBHOW MoceA0BaTeabHOCTH. CTpoeHue 3BE3/1 KpaCHBIX THTAHTOB U CBEPXTUTaHTOB.

Beable kapJnku, HEMTPOHHBIE 3BE3/1bI, NYAbCAPbI U Y¢PHBbIE ABIPHI.

Crpoenue 3BE3]1 OenbIX KapJIUKOB U Ipezen Ha ux maccy — mnpenen Yannpacekapa. Ilynascapsl u HelTpoHHbIe 3BE3bI. [Ipupoaa 4€pHBIX ObIp U UX
apaMeTphl.

/{BoiiHBIC, KPAaTHBIC U EPeMEeHHbIE 3BE3/IbI.

HaGmronenns nBOWHBIX M KpaTHBIX 3BE3/1. 3aTMEHHO-TIEpeMeHHbBIE 3BE3b1. OnpeneneHue Mace IBOMHBIX 3BE3. [lynbcupyroniue nepeMeHHbIe 3BE3 b,
KpHUBBIC M3MEHEHUs Ojecka nedens. 3aBUCHMOCTb MEXY CBETUMOCTBIO U TIepHoJoM Mynbcanuil y nedeunn. Ledenasr — masku Bo Beenennoii, mo
KOTOPBIM ONPEIENAIOT PACCTOSHUSA A0 AANEKUX CKOIUICHUH U FaJIaKTHK.



HoBble U CBepXHOBBIE 3BE3/bI.

XapakTepHUCTUKH BCTBIIIEK HOBBIX 3BE3/1. CBSI3b HOBBIX 3BE3]] C TECHBIMHU JBOMHBIMU CUCTEMaMH, COACPIKAIIMMU 3Be3y Oenblil kapinuk. [lepeTexanue
BEIIECTBA U SACPHBIN B3pbIB Ha MOBEPXHOCTU 0esoro kapiauka. Kak B3peIBalOTCsI CBEpXHOBBIE 3BE3/Ibl. XapPAKTEPUCTUKU BCIBIIIEK CBEPXHOBBIX 3BE3.
I'paBuTaniMoOHHBIN KoJIanc Oesoro kKapiuvka ¢ Maccoil YaHapacekapa B cOCTaBE TECHOM JABOMHOM 3BE37bl — BCIIBIIIKA CBEPXHOBOW IEPBOr0 THIIA.
B3pbIB MaccuBHOM 3Be3/1bI B KOHIIE CBOCH

HBOJIIOIIMH — B3pBIB CBEPXHOBOI BTOporo tumna. Halmronenne ocTaTkoB B3pHIBOB CBEPXHOBBIX 3BE3I.

IBOIOLMS 3BE3/1: POKIAEHHE, )KU3Hb U CMEPTh 3BE3/1.

Pacuér npoaomKUTENbHOCTH KU3HU 3BE3J Pa3HOM MAacChl HA TVIABHOW IOCIENOBATENIBHOCTH. llepexon B KpacHbIE TMIAHTBI U CBEPXTMIaHTBI IIOCIIE
ucyepnanus Boaopoaa. CriokoitHas 3BONIONMS MaJl0 MAaCCUBHBIX 3BE3]l, M IPABUTALIMOHHBIA KOJUIATIC U B3PHIB C 00pa30BaHUEM HEHTPOHHOU 3BE3[IbI
WM YEPHOH BIPbl MAaCCUBHOM 3Be3/1bl. OnpesiesieHue Bo3pacTa 3BE3AHbIX CKOIUIEHUH U OTJENIbHBIX 3BE3/ U IIPOBEPKA TEOPUU 3BOJIOLUU 3BE3 .

Mueynslii HyTh

I'a3 1 nbLIb B I'astakTHKE.

Kak o0Opasyrorcst oTpaxarenpHble TyMaHHOCTH. [louemy cBetsites quddy3Hble TyMaHHOCTH

Kak KOHLIEHTpUPYIOTCS ra30BbIE U NBUIEBBIE TYMAaHHOCTH B ["anmakTuke.

PaccesiHHbIC M IIAPOBbIE 3BE3AHbIC CKOIVICHHS.

HaGnronaemble cBoOCTBA paccestHHBIX 3BE3/HBIX cKoruleHuil. Habmronaemble cBOMCTBA MIapOBBIX 3BE3AHBIX CKOIUIEHMH. Pacripenenenue u xapakrep
IOBYOKEHMsI cKormieHui B ['amaktuke. Pacnpenenenue 3BE3n, CKOIUIEHMH, ra3a W nbuld B ['amaktuke. CBepxMaccuBHas 4€pHas AbIpa B LIEHTPE
lanakTukyn u Kocmuueckue Jyuu. MH(pakpacHeie HaOMIOACHUS ABMKEHHUS 3BE3N B IeHTpe [amakTKu M oOHapyxXeHHe B LeHTpe | amakTuku
CBEpXMAaCCUBHON 4YepHOU IbIpbl. Pacuér mapameTpoB cBepXMaccUBHOM u€pHOIl abIpbl. HabmtoqeHns KOCMUYECKUX JIydeill M X CBSA3b CO B3pbIBAMHU
CBEPXHOBBIX 3BE3I.

lajakTuku.

Ianakruku. Kak xnaccupuuupoBaiv rajgakTHUKM TO (GopMe M KaMepTOHHas auarpamMma Xa06ma. CBoiicTBa CHUPAIbHBIX, SJUIUNOTHUYECKHX U
HENpPaBWIbHBIX rajlakTUK. KpacHoe cMmelieHne B criekTpax rajlakTUK U ONpPe/IeNIEHue PacCTOSIHUS J10 HUX.

3akon Xa00us1a. Bpalenue rajakTuk U TEMHAsi MaTepysl B HUX.

AKTHBHbIE TAJIAKTHKH M KBa3aphbl.

ITpuposa akTUBHOCTH TANAKTUK, PAJHOTAJAKTHUKHN U B3aUMOJICHCTBYOIIME TalakTUKH. HeoObIuHbIe CBOMCTBA KBAa3apOB, X CBS3b C ApaMU FaIaKTUK U
aKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CxonieHus ralaKkTHK.

Habmtonaemblie cBOICTBA CKOIUJICHHM TallakTUK, PEHTTEHOBCKOE H3IydeHHE, TeMIlepaTypa M Macca MEXKraJlaKTH4eCKOro Tras3a, HeoOXOJUMOCTb
CYLIECTBOBAHMsI TEMHOM MaTe€pUH B CKOIUIEHMSIX rajnakTuK. OneHka Macchl TEMHOM MaTeEpUM B CKOIUIEHMSIX. Sldencras CTpyKTypa paclpeneacHus
raJJakTUKH CKOIIJICHUH TraJlakTHK.

Crpoenue u 3Boaw0uMs BeejieHHOIA.

KoneuHocTh 1 0eckOHeYHOCTH BeeleHHOM — mapagoKchl KIacCHYeCKOi KOCMOJIOTHH.

3aKOH BCEMUPHOTO TATOTCHHS W MPEACTABJICHHS O KOHEUHOCTH B OeckoHeuHOCTH Bceenennoi. @oToMeTpruiecKuil mapagoke U MPOTHBOPEUNS MEKTY
KJIIaCCUYCCKUMU NPCACTABJICHUAMU O CTPOCHUHN




Bcenennoii u nabmonenusiMu. Heo6xoMMOCTh puBIIeYeHUs 0011Ieii TeOpUH OTHOCUTEIBHOCTH I IOCTPOSHUS MOJIeNin BeeneHHO.
Pacmmpsiromasics Beenennasi. CBsi3p CpeqHEil INIOTHOCTM MaTepUM € 3aKOHOM pacIIMpEHMs] U T€OMETPUYECKMMM CBOMCTBaMHM BceneHHOI.
EBknumoBa m HeeBkiuaoBa reomeTpusi Beenennoil. Onpenenenne paauyca U Bo3pacta BceenenHoil. Moaenb «ropsiueid BeeneHHON» U PEIMKTOBOE
n3nydenuss OOpa3zoBaHHe XMMHUYECKUX IJIEeMEHTOB BO Bceenennoil. O0unue renusi Bo BceeneHHOM M HEOOXOIUMOCTh 00pa3oBaHMs €ro Ha PaHHUX
sTanax 3Bosonuu BcenenHoi. HeoOXoquMMOCTh HE TOJBKO BBICOKOM IJIOTHOCTH BEILECTBA, HO M €ro BBICOKOM TEeMIIEpaTypbl Ha paHHMX 3Tamax
sBomonny BeeneHHoN. PelMKTOBOE M3IIydeHHEe — H3JIy4EHHUE, KOTOPOE OCTAIOCh BO BCEIIEHHON OT ropsYero U CBEPXIUIOTHOIO COCTOSIHUS MAaTepUu
Ha paHHUX OJTanax *u3Hu BcenenHoill. HaGmogaemble CBONCTBa PEIMKTOBOro M3nydeHus. [louemy HeoOXonumo mpuBiedeHHE oOLel Teopun
OTHOCHUTEJILHOCTH IS ITIOCTPOEHUs MOeId BeesleHHOM.

COBDeMeHHLIe HDOﬁJIeMI)I ACTPOHOMMUMMU.

YckopenHoe pacmpenne BeesieHHOW M TEMHAs JHePTUS.

HaGnronenust cBepxHOBBIX 3BE3N | THMa B manéKux rajakTUKax M OTKPBITHE YCKOPEHHOTO pacmmpenus Bcenennoil. OTKphITHE CHIIBI BCEMHPHOTO
oTTasikuBaHusA. TéMHas sHeprus ypennuuBaer Maccy BeenenHnolt mo mepe e€ paciumpenus. [Ipupona cunsl BcemupHoOro orraakuBaHusl.
OOHapy:keHHe IUIaHeT BO3JIe APYTHUX 3BE3/1.

HaGmonenust 3a ABM>KEHHEM 3BE3J U OMpEAENICHUST MacC HEBUIUMBIX CHYTHUKOB 3BE37, BO3MYIIAIOIIMX MX MPAMOJMHENHHOE NBHUXKEHUE. MeTobl
oOHapyeHHs dK301utaneT. OeHKa YCIOBHI Ha MOBEPXHOCTSX dK30IUIaHeT. [ToMCK 9K30I1aHeT ¢ KOM(POPTHBIMH YCIOBUSMU JIJIS )KU3HU HA HUX.
Honckn xku3Hu U pasyma Bo BeesieHHOM.

Pa3Butue mnpencrtaBieHM O BO3HUKHOBEHMM M CYUIECTBOBAaHMM >KHW3HM BO BcenmeHHOH. CoOBpeMEHHBIE OLICHKHM KOJMYECTBA BBICOKOPA3BUTHIX
III/IBI/IJII/ISaIII/Iﬁ B 'amakTnke. ITonmeITKN O6Hap}/)KGHI/I$I U IIOCBIJIKM CUT'HAJIOB BHC3€MHBIM LIUBUJIN3allUAM.

TEMATHYECKOE IINTAHUPOBAHHME

Ne HasBanmue pa3sjaena Moayab BocnuTaTe1bHOM nNporpamMmsl «lIkoabHBIH YPOK» Bpems
1 Beenenue Jenb 3Hanmii. Jlenp 60pbObI C TEPPOPU3MOM. 2 Jaca
2 AcTtpomeTpus Munn-npoext «I1nrocskl 1 MUHYCBI pa3IMYHbIX BUJOB TEJIECKOIIOB) 6 yacoB
3 Hebecnas mexaHnuka ITpoekTt «Ypok n3 kocmocay. Bugeoypok «Mup HEBECOMOCTH 3 yaca
4 Crpoenne ConHEUHOM CUCTEMBI Jlenp kocMOHaBTUKH. Ypok-uccienoanue «Kocmoc- 310 Mb» 6 yacoB
5 Actpodusuka u 3B€31Has actpoHoMusi | CocraBieHue KpOCCBOPJIOB 110 TeMaM YPOKOB 6 yacoB
7 MuieuHslii IyTh Cepus BuneoypokoB «llonynspHast acTpOHOMHUS /17151 HAUMHAIOIUX) 2 yaca
8 ["anaktuku Munu-npoekt «Kamepa jket 24 paza B CEKYHIY» 3 4aca
9 Crpoenue u 3Bosronust BeeneHHON Okckypceus B IIaTuropckuil manerapui 2 Jaca
10 CoBpemenHble pobsembl actpoHomun | Jlenb 3emun. bpeitH-puHr «3emMiist — Hall o0l 1oM» 4 gaca

YueOnas nporpamma 11 kiacca paccuntana Ha 34 yaca, o 1 yacy B Henesio, 34 yueOnbie Henean. Ilo mporpamme 3a roa yyammecst 10JKHbI
BbINOJHUTH 1 KOHTPOJILHYI0 padoTy.




