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[Tnanupyemsble pe3yabTaThl OCBOSHHs y4eOHOIo nmpeaMeTa
IIporpamma obecrieqnBaeT 1OCTURKEHNE O0YHAIOLUMHUCSA CIEAYIOIINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
JIngHOCTHBIE pE3yIbTaTHhI:
YUEHHK MOJIY4YUT BO3MOXKHOCTh (DOPMUPOBATH [103HABATEIbHBIE HHTEPECHl, HHTEJIJIEKTYaJIbHbIE M TBOPUYECKHE CLIOCOOHOCTU-Pa3BUBATh YOSKIEHHOCTD B
BO3MO>XHOCTH IO3HAHUS IPUPO/IbI, B HEOOXOIMMOCTH Pa3yMHOI'0 UCIIOJIb30BaHUS JOCTH)KEHUI HAYKU M TEXHOJIOTHH JUIsl TalbHEUILIEro pa3BUTHS YEIOBEUYECKOIO
o0111ecTBa, YBaXKEHUS K TBOPLIAM HAyKU U TEXHUKHU, OTHOIIEHHUS K aCTPOHOMUU KakK K 3JIEMEHTY OOI1€4eI0OBEUECKON KYJIbTYphl
-II0OJIY4YUTh CAMOCTOSTEIBHOCT B IPUOOPETEHUH HOBBIX 3HAHUMI
-K MOTHMBALlUU 00pa30BaTeNbHOMN EATEIbHOCTH IKOJIbHUKOB HA OCHOBE JJMYHOCTHO OPHEHTUPOBAHHOTO M10/IX0/1a;
-(opMupOBaTH IEHHOCTHOE OTHOMICHUS APYT K APYTY, YUYUTEIIO, aBTOPaM OTKPBITHH M N300pETEeHUH, pe3ynbTaTaM 00ydeHHs.
MertanpeamMeTHbIE pe3ysbTaThL:
YYEHHK IIOJIYYUT BO3MOKHOCTb:
-OBJIaJICTh HABBIKAMU CAMOCTOSITEIILHOI'O MPUOOPETEHHS HOBBIX 3HAHHMM, OpraHu3aluy yuyeOHOM AesTeNbHOCTH, TIOCTAHOBKH LieJIeH, JIaHUPOBAaHUS CAMOKOHTPOJIS
U OLICHKH PE3YJIbTaTOB CBOEH JEATEIILHOCTH, YMEHUS IIPEIABUIECTh BO3SMOKHBIE PE3YIIBTATHI;
-(opMupoBaTh YMEHMs BOCIIPpUHUMATh, IlepepadaThiBaTh U MPEAbSBIATh HH()OPMALIHIO B CJIOBECHOH, 00pa3HON, CUMBOJIMYECKON (hopMax, aHATU3UPOBATh U
nepepadaTeIBaTh MOTyYSCHHYIO HH(POPMAITUIO B COOTBETCTBHH C IIOCTABICHHBIMH 3a/1a4aMU, BBIICISTh OCHOBHOE COAEP)KaHUE MMPOYNUTAHHOTO TEKCTA, HAXOAUTh B
HEM OTBETHI HA ITIOCTaBIECHHBIE BOIPOCHI U U3J1ararh €ro;
-pa3BUBaTh MOHOJIOTUYECKYIO U IUATOTMUECKYIO PeUb, BBIPAXKaTh CBOM MBICIIM U CIOCOOHOCTH BBICTYIINBATh COOECEIHNKA, TIOHUMATh €0 TOUKY 3pEHMUS,
IIPU3HABATh IIPABO JPYroro 4ejI0BeKa Ha UHOE MHEHHE;
-popMupoBaTh yMEHUS padOTATh B TPYIIIE C BHITOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJICH, IPEICTaBISTh U OTCTauBaTh CBOM B3TJISAbI U YOEKIACHMUSI, BECTU
JUCKYCCHIO.
[IpeameTHbIe pe3ynbTaThI:
YYEHHK IIOJIYYUT BO3MOKHOCTb:
-[10JIy4aTh 3HaHUS O MPUPOE BAXKHEUIINX (PU3MUECKUX SBJICHUN OKPYXKAIOIIEro MUpa U MOHUMATh CMBICH (PU3MUECKUX 3aKOHOB, PACKPHIBAIOIINX CBSA3b
W3YYECHHBIX SIBJICHU;
- IPUMEHSATH MOJIyYCHHbIE 3HaHUS [ OOBSICHEHUS IPUHLIUIIOB JHCTBUS BAXKHEHIITNX TEXHUUECKUX YCTPOICTB, peIIeHUs MPAaKTHUECKUX 3a1a4
MTOBCEIHEBHOM JKU3HU, 00ecreueHns 0€30MacHOCTH CBOEH KM3HH, PAllHOHAIBHOTO IPUPOIONOIL30BaHUS  OXPaHbl OKPYKAIOIIEH CPeIbl;
-(opmupoBaTh YOEXkKAE€HUS B 3aKOHOMEPHOU CBSI3U M O3HABAEMOCTH SIBJICHUH MPUPO/IbI, 00BEKTUBHOCTH HAYYHOTO 3HAHHUS, BBICOKOM IIEHHOCTH HAYKH B
Pa3BUTUU MaTEPUAIBHON U JYXOBHOM KYJIbTYPBHI;
- JIOKJIaJIbIBATh O PE3yJbTaTax CBOErO UCCIEAOBAHMS, y4aCTBOBATh B IUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIB30BATh CIIPABOYHYIO JINTEPATYPy
U Apyrue UCTOYHUKU UHPOpMAIIH.

ydamuecs 1mojrydaT BO3MOKHOCTb HAYUUTHCH:

* [TomyuuTh MpeACTaBICHUS O CTPYKTYpe M Maciitabax BceneHHOUW M MecTe uenoBeka B HEH. Y3HATh O CPEACTBAaX, KOTOPBIC HCIOJB3YIOT aCTPOHOMBI,
4YTOOBI 3arJIsIHYTh B caMmble ynaji€HHbIE YTroJIKH BcelneHHON M He TOJNBKO yBHETh HEOECHBIE Tella B HEOCTYIMHBIX C 3eMJIM JHara3oHax JJIMH BOJIH
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JIEKTPOMAarHUTHOI'O U3JIy4€HUs, HO M Y3HaThb O HOBBIX KaHajlaX IOJy4eHHMs MH(OpMaluu O HeOECHBIX TeJdax € HMOMOIIBI0 HEHTPUHHBIX U I'PaBUTALUOHHO-
BOJIHOBBIX TEJIECKOIIOB.

* Y3HaTh O HAOJIOJJAEMOM CJIOXKHOM JIBHXEeHUHU IiaHeT, JIynel u ConHia, ux uHTeprnperanu. Kakyio ponbs urpanu HabOiroaeHus: 3atMeHuil JIyHsl u
ConHua B JKM3HU OOIIECTBA U UCTOPHUSI UX HAydyHOro oObscHeHHs. Kak Ha OCHOBE aCTPOHOMHYECKHX SIBJICHUH JIIOAM HAayYWIIUCh M3MEPATh BPEMS U BECTU
KaJIEeHAApb.

* VY3Harh, Kak Ojarojzaps pa3sBUTHIO ACTPOHOMHUM JIFOJM IEPELUId OT HPEJCTABICHUS TI'€OLEHTPUUECKOW CUCTEMbl MHUPAa K PEBOJIOLMOHHBIM
MPEJCTAaBICHUSAM T'eIMOLEHTPUYECKON cucTeMbl Mupa. Kak Ha ocHOBe mociieiHel ObLIIM OTKPBITHI 3aKOHBI, YIPABJISIOMINE IBMKEHUEM TUIAHET, U MO3HEe, 3aKOH
BCEMUPHOI'O TATOTEHUS.

* Ha npumepe UCroabp30BaHMs 3aKOHA BCEMUPHOTO TSATOTEHHUS ITOIYYUTh MPEACTABICHUS O KOCMUYECKUX CKOPOCTAX, HA OCHOBE KOTOPBIX PACCUUTHIBAIOTCS
TPAEKTOPUHU NOJETOB KOCMUYECKMX allapaToB K IUIAHETaM. Y3HaTb, KaK MPOSIBIIsAET ce0s BCEMUpPHOE TATOTEHHE Ha sABICHMAX B cucteme 3emust—IJlyHa, u
HBOJIIOLIMIO 3TOM CUCTEMBI B Oy Iy1IEM.

* Y3HaThb O COBPEMEHHOM IpE/CTaBlIeHUH, 0 CTpoeHuu COJIHEYHOM CHCTEMbI, O CTPOCHMM 3eMJIM KaK IUIaHEThl U MPHUPOJIE MapHUKOBOro 3¢¢ekra, o
CBOMCTBAX IJIAHET 3€MHOI IpyNIMbl U IUIAHET-TUTAHTOB M 00 MCCIIEOBAHUSIX ACTEPOUOB, KOMET, METEOPOUIOB U HOBOI'O KJjlacca HEOECHBIX TeNl KapJUKOBBIX
IUTaHET.

* [TomyunTh TpeACTaBICHNE O METOJaX aCTPOPHU3MUECKUX UCCICAOBAHUHN U 3aKOHAX (PU3UKH, KOTOPHIE UCIOIB3YIOTCS ISl N3YUeHUs (PU3NUECKUX CBOMCTB
HEOECHBIX Tell.

* V3Hath npupoay CosHIla U €ro akTUBHOCTH, KaK COJTHEUHas aKTUBHOCTh BIUSET Ha KIUMAaT U Ouocdepy 3emin, Kak Ha OCHOBE 3aKOHOB (DU3MKU MOKHO
paccunTaTh BHyTpeHHee cTpoeHMe CojHIIAa M Kak HaOMOAEeHUs 3a MOoToKaMu HedTpuHO oT ConHna nmoMoriu 3arisHyTh B HeHTp ConHLa U y3HaTh O
TEPMOSIZICPHOM HCTOYHUKE SHEPTHH.

* Y3HaTh, Kak ONPEACISIOT OCHOBHbIE XapaKTEPUCTHKH 3BE3]1 U MX B3aHUMOCBSI3b MEXIY COOOH, O BHYTPEHHEM CTPOCHHMHU 3BE3/ U HCTOYHHMKAX UX YHEPTUH;
0 HEOOBIYHOCTH CBOMCTB 3BE3]] O€NbIX KapJIUKOB, HEUTPOHHBIX 3BE3/ U UEPHBIX ABIP. Y3HATH, KaK POXKAAIOTCS, )KUBYT U YMUPAIOT 3BE3]IBL.

* Y3HaTh, Kak 110 HAOJIOJEHUSIM MYJIbCUPYIOMINX 3BE3/ LIePen 1 ONpeesaTh pacCTOSHUSA 0 IPYTHX raJlakTHUK, KaK aCTPOHOMBI IO HaOJIIOACHUAM J1BOMHBIX
U KPaTHBIX 3BE3] ONPEIEIAIOT UX MACCHI.

* [TonyuuTtsb mpencTaBiIeHMs O B3phIBaX HOBBIX U CBEPXHOBBIX 3BE3/] M y3HATh KaK B 3BE3/1aX 00pa3yroTCs TAKEIbIE XUMUUYECKHE AIIEMEHTHI.

* V3HaTh, KaKk ycTpoeHa Hama [amaktuka — Mueunslid IlyTh, kKak pacrnpesieseHbl B HeW paccesHHble M IIapoBble 3BE3HBIE CKOIUIEHHS W oOjaka
MeX3BE3/IHOTO ra3a u neutd. Kak ¢ momonibio HaboIeHui B UH(paKpacHBIX JIydax yAajdoch MPOHUKHYTH Yepe3 TOJILY MEX3BE3IHOTO Ta3a M MbUIM B LIEHTP
lNaylakTHKH, YBUIAETDH ABUKEHUE 3BE3] B HEM BOKPYT CBEPXMACCUBHOU YEPHOU JBIPHI.

* [lonyuuTe mpencTaBlieHHE O Pa3IWYHBIX THUNAX TAJNAKTHK, y3HaTh O NPOSBICHHUSIX AKTHBHOCTH TAJIAKTUK W KBa3apoOB, PACIPEICICHUU TalaKTHK B
MIPOCTPaHCTBE M (POPMUPOBAHUH CKOIUIEHHUH U SYEUCTON CTPYKTYPBI UX pacIpeieseHusl.

* V3HaTh O CTPOGHHMU WU HBOJIOLMU YHHKalIbHOro 00bekTa Bcenmennoit B menom. IlpocneauTh 3a pa3sBUTHEM NPEACTaBICHUH O KOHEUYHOCTH H
6eckoHeuHOCTH BeenenHoil, o pyH1aMeHTanbHBIX apaJoKcaX, CBI3aHHBIX ¢ HUMHU.

* [ToHATh, KaK U3 HAOJIIOJAEMOT0 KPACHOTO CMELIEHH B CIIEKTpax JaN€KUX raJlakTUK MPHIUIA K BBIBOAY O HECTALIMOHAPHOCTH, paclIupeHur BceneHHoH,
U, 4TO B MPOILIOM OHa ObUIa HE TOJBKO IUIOTHOM, HO M TOPSUEH M, UTO HAOJII0JaeMOe PEIMKTOBOE M3JIyuYeHUE TOATBEP)KIACT 3TOT BaKHBIA BBHIBOJ COBPEMEHHON
KOCMOJIOTUH.



* V3HaTh, KaKk OTKPBUIM YCKOPEHHOE paciiupeHue BcelleHHO U ero cBA3b ¢ TEMHOW SHEpPrueid M BCEMUPHON CHIIOW OTTaJKUBAHMS, MPOTHUBOCTOSIICH
BCEMHUPHOU CUJIE TATOTEHUS.

* Y3HaTh 00 OTKPBITUHU SK30IUIAHET — IUIAHET OKOJIO APYTHX 3BE3]l M COBPEMEHHOM COCTOSIHUU MPOOJIEMBI IOWCKA BHE3EMHBIX IIUBHIIU3AIMA U CBSI3H C
HUMH.

* HayuuTbcs poBOAUTH IPOCTEHIINE ACTPOHOMHUYECKHE HAOIIOJEHUS, OPUEHTUPOBATHCS CPENU SIPKUX 3BE3] U CO3BE3JUI, U3MEPSTh BBICOTHI 3BE3 U
ConHua, onpenensTh acCTPOHOMMYECKHMHU METOAaMH BpeMs, LIMPOTY U JOJITOTYy MecTa HabmoaeHui, u3Mmepsath nuameTp CosiHLIa U U3MEPSATh COJHEYHYIO
aKTUBHOCTb U €€ 3aBUCUMOCTb OT BPEMEHHU.

Coneprxkanue y4eOHOTro npeamera

Brenenue B actponomuto(14)

Crtpoenue u macuitaObl BeceneHHoM U cOBpeMeHHbIE HAOTIOACHHS.

Kakue Tena 3amonusiror Beenennyro. KakoBbl X XapaKTepHbIC pa3Mepbl U PACCTOSTHUS MEXTy HUMH. Kakue (u3ndeckue yCJIOBHSI BCTPEYAIOTCS B HHX.
Bcenennas pacmupsiercs. ['ie 1 kak pa®oTaroT camble KPYIHBIE ONTHYECKHE TelecKOombl. Kak acTpoHOMBI HCCIEAylOT ramma-usiaydeHue Bcenennoit. Urto
YBUJIEIN TPABUTAIIMOHHO-BOJIHOBBIE U HEUTPUHHBIEC TEIECKOIIBI.

Actpometpus (54)

3BEé31HOE HEOO U BUMMOE JIBIDKCHHE HEOECHBIX CBETHII

Kakue 33161 Bxonat B co3Be3aus Opuona u Jlebens. ConHile ABMKETCS MO SKIMNTHUKE. [lnaHeTsl coBepaioT mneriaeodpasHoe nBuxkeHue. HebecHbie
KoopauHatel. UTo Takoe HeOeCHBI SKBaTOp M HEOeCHBIM MepuanaH. Kak cTposiT 5KBaTOpHAIbHYIO CUCTEMY HEOECHBIX KoopauHaT. Kak cTposiT ropu30HTAIBHYIO
cucTeMy HeOeCHBIX KoopauHaT. Bunumoe asmkenue miuaneT u Connna. [letneobpazHoe nBUKEHHE TUTAHET, MOMSATHOE U MPSIMOE JIBIKEHUE MIaHeT. DKIUITHKA,
30/IMaKkayibHbIe co3Be3aus. HepaBHOMepHOe nBmxkeHue CoiHIa Mo SKkiIunTuke. J(Brmkenue JIyHb U 3aTMeHUs

®a3bl JIyHBI U CHHOJWYECKUN MECSL, YCIOBUS HACTYIJICHUS COJIHEYHOTO M JYHHOro 3arMeHuil. [lodemy mpoucxonar cosHeuHble 3aTMeHus. Capoc u
MpeACKa3aHus 3aTMEHUM.

Bpewms u kaneHnaps

3BE3HOE U COTHEYHOE BpeMsl, 3BE3AHBIN U TPOMUYECKH To/1. Y CTPONUCTBO TYHHOTO U COJTHEUHOTO KaJeHapsi, MpoOaemMbl UX cornacoBaHus. FOnmanckuit
Y TPUTOPUAHCKUI KAJIEHJAPH.

Hebecnas MEXaHUKa (3u)

I'enuoneHTpuyueckas cuctemMa Mupa

[IpeacraBnenus o crpoeHun COTHEYHOU CUCTEMBbI B aHTUYHBIE BpEMEHA U B CPEIHEBEKOBbE. [ enolieHTpruyeckas cucremMa Mupa, 10Ka3aTesibCTBO
BpameHust 3emiau Bokpyr CouHia. [Tapamiakce 3BE€31 U onpeieIeHne pacCTOSIHUA 10 HUX, apCeK.

3axonsl Kenepa

OtkpeiTne U.Kemiepom 3akoHOB ABuxkeHUs rmiiaHeT. OTKpbITHE 3aKk0oHA BecemupHoOro Tsarorenus u 00o0ménnbie 3akoHbl Kemnepa. Onpenenenue mace
HEOECHBIX Tel.

Kocmuueckue ckopoctu



PacuéTel mepBoii 1 BTOpOH KOCMUYECKON CKOpocTH U uX pusnueckuit cMmpicia. [Tonér FO.A. 'arapura Bokpyr 3eMiIu 1o KpyroBoi opOuTe.

MesxmianeTHbIe TIEpenEThl

[TonsiTHE ONTUMAIBHONM TPACKTOPHUH IOJIETA K IIJIaHETE. Bpems noJiéra K IIaHeTe U JaThl CTapTOB.

Jlyna u e€ Bnusinue Ha 3eMITro

Jlynnsiit pensed u ero npupona. IlpmimBHoe B3anmoneicTBre Mexay Jlynoit u 3emnéit. ¥Yaanenue JIyHsl oT 3eMiu U 3aMeUICHUE BPALICHUS 3EMIIH.
[Ipeueccust 3eMHOM OCH U TIPEIBAPECHKE PAaBHOACHCTBUH.

Crpoenue ConHeuHou cuctemsl (74)

CoBpemennsble npeacrasiieHus 0 COIHEYHON cucTeme

CocraB ConnHeuHoil cuctembl. [1naHeTsl 3eMHOM IpyNIbl U IJIAHEThI- TUTAHTBI, UX MPUHIMNNUAIbHBIE pazanuus. Obmako komer Oopra u Ilosic Koitnepa.
Pa3mepsl Ten COJIHEYHON CUCTEMBI.

[Inanera 3emus

®dopma u pazmepsl 3eminn. Buyrpennee crpoenue 3emin. Poib napHukoBoro s dexra B GOpMUPOBAHUU KIMMaTa 3eMIIH.

[InaneTsr 3eMHOM TPyNIIBI

HccnenoBanust Mepkypust, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéil. Kak mapHukoBblil 3¢)(ekT rpeer moBepXxHOCTh 3eMJIM U NeperpeBaeT arMochepy
Benepsl. Ectb 1 sxu3Hb Ha Mapce. DBouonust opout criytHukoB Mapca ®@oboca u Jlelimoca.

[TnaHeTbI-ruranThbl

®usznyeckue cpoiictBa lOmnurepa, CatrypHa, Ypana u Hentyna. Bynkanuueckas nesrenbHocTh Ha cnyTHuke FOmurtepa Wo. Ilpupona xonen Bokpyr
IJIaHET-TUTaHTOB.

[ImaHeThI-KapJIMKU U UX CBOMCTBA

Mannsle Tena COMHEUHOM CUCTEMBI

[Ipupona n aBmxenue acrepounoB. Crenuduka aBwxeHust rpynn acrepousioB TposiHueB u ['pexos. Ilpupona u neuwxenue xomer. Ilosic Koiinepa u
O6maxo komet Ooprta. [Ipupoga METEOPOB U METEOPUTOB.

MeTteopsl 1 METEOPUTHI

[Ipupona nagaromux 3B€3/1, METEOPHbIE TOTOKU U X paauaHThl. CBsI3b MEXK/1y METEOPHBIMHU IOTOKaMHU U KoMeTaMu. [Ipupoia KaMeHHBIX U JKeJIe3HbIX
MeTeopuToB. [Iprposa METEOPUTHBIX KPaTEPOB.

[TpakTrueckas actpodusuka u pusuka Conaua(74)

MeTobl acTpopU3NIECKUX UCCIIEOBAHUI

VY CTpoHCTBO 1 XapaKTEPUCTUKU TEIECKOIIOB pepakTOpoB U pedIeKTOPOB. Y CTPOICTBO PalnOTENECKONOB, PauOMHTEPHEPOMETPHI.

Connue

OcHoBuble xapaktepuctuku Connua. OmnpezeneHue Macchl, TeMIeparypbl U Xumuuyeckoro cocraBa Connua. CTpoeHue COJHEYHOH arMmocdepsl.
ConHeuHast akTUBHOCTD U €€ BIMsHUE Ha 3eMitto U Ouocdepy.

Bnytpennee ctpoenue CoiHia

Teopernueckuii pacy€r temneparypsl B ieHTpe CosHLa. SaepHblii HCTOYHUK HEPTUH M TEPMOSAEPHBIE PEAKIIMN CHHTE3a Ieusl U3 BOAOPOJa, IEPEHOC
sHepruu u3 uentpa ConHIa HApY)Ky, KOHBEKTHBHAsA 30Ha. HeHTpUHHBIN Teneckon n HaOMI0AeHUs TOTOKa HeWTpuHO oT CoHIA.



3BE311b1(31)

OCHOBHBIE XapAKTEPUCTUKHU 3BE3]1

Omnpenenenre OCHOBHBIX XapaKTEPUCTUK 3BE3]: MACChl, CBETUMOCTH, TEMIIEPATyphl U XUMHUECKOro cocTaBa. CriekTpaibHas Kiaccudukanus 3BE31 U e
¢u3nyeckue ocHOBBI. JlnarpaMmma «CHeKTpalbHbIM KJIACcC» — CBETUMOCTb 3BE371, CBA3b MEX/y MACCOM U CBETUMOCTBIO 3BE3I.

BnytpenHnee ctpoeHue 38311

CrpoeHne 3Be3/1b1 INTABHOM NOCIEN0BATENIBHOCTH. CTpOeHue 3BE3]1 KPACHBIX TUTAHTOB U CBEPXTUTaHTOB.

benble kapiuky, HEUTPOHHBIE 3BE3/bI, ITYJILCAPBI U YEPHBIE IBIPHI

Crpoenue 3BE31 OesbIX KapiMKOB M Ipelen Ha uX maccy — mnpenen Yanapacekapa. Ilynbcapsl U HeTpoHHbIE 3BE37bI. [Ipupona 4€pHBIX ABIp M UX
IapaMeTpsl.

JIBOliHbBIE, KPAaTHBIE U IEPEMEHHBIE 3BE3 B

HaGumronenus ABOMHBIX M KpaTHBIX 3BE3/. 3aTMEHHO-IepeMeHHbIe 3BE31bl. Onpenenenne macc IBOMHBIX 3BE3N. [lynbcupyroniue nepeMeHHble 3BE3/bI,
KpUBBIE N3MeHEeHUs Onecka nedeuna. 3aBUCUMOCTh MEXy CBETUMOCTBIO U IepuojoM mynbcauuid y nedens. Lledenasr — masgku Bo BeeneHHOM, M0 KOTOpBIM
ONPEIENAIOT PACCTOSIHUA 10 JAIEKUX CKOIUICHUM U TaJaKTHK.

HoBble u cBEpXHOBBIE 3BE3/1bI

XapakTepUCTUKH BCHBIIEK HOBBIX 3BE31. CBsI3b HOBBIX 3BE3[] C TECHBIMU JIBOMHBIMU CHCTEMaMH, COJEpKalllMMM 3Be3ay Oeinblil kapiuk. Ileperexanue
BEIIECTBA U SIIEPHBIM B3phIB Ha MOBEPXHOCTU Oenoro kapiuka. Kak B3pbIBaroTCS CBEpXHOBBbIE 3BE3JIbl. XapaKTEPUCTUKH BCIBIIIEK CBEPXHOBBIX 3BE3N.
['paBuTanmonHsIil KOJUIanc O€moro Kapimka ¢ Maccoil Yanapacekapa B COCTaBE TECHOM JBOWHOW 3BE37lbI — BCIIBIIIIKA CBEPXHOBOW MEPBOTO TUIA. B3phIB
MacCHBHOM 3Be3/1bl B KOHIIE CBOEH IBOJIIOIIMN — B3pBIB CBEPXHOBOI BTOporo Tuna. HalnroneHne ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3/I.

OBoIOIMS 3BE3]1: POXKACHUE, )KU3Hb U CMEPTH 3BE3]

Pacuér mpoaoJDKUTENBbHOCTH KM3HU 3BE3] pasHOM MacChl Ha IJIaBHOM IIOCIIENOBATENbHOCTH. Ilepexox B KpacHbIE TMTaHTBI U CBEPXTHIAHTHI I10CIE
ucuepnanus Bogopoaa. CrokoiHasi SBOJIOIUS MaJTOMAacCUBHBIX 3BE3[], U TPABUTALMOHHBIA KOJUIAIIC U B3pBIB C 00pa30oBaHWEM HEUTPOHHOH 3Be3/bl WM YEPHOM
JIBIPBI MACCUBHOM 3Be3/1bl. OmpeiesieHne Bo3pacTa 3BE3AHBIX CKOIIJICHUH U OTJENbHBIX 3BE3]] U IPOBEPKA TEOPUH 3BOIIOLUH 3BE3 L.

Mneunsrii [Tyts (34)

I'a3 m e B ["anmakTuke

Kak o6pasyrorcst oTpaxarenbHble TyMaHHOCTH. [Touemy cBeTsTCs MU y3HbIE TYMAaHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbIE U NBUIEBBIE TYMAHHOCTH B [ amakTHKe.

Paccesnnble U 11apoOBbIE 3BE3HBIE CKOILICHUS

Habmtonaemblie cBoicTBa paccessHHBIX 3BE3NHBIX cKorieHui. HaOmromaemble cBOMCTBa IIapoBBIX 3BE3HBIX CKOMIEHUH. Pacmpenenenue u xapakrtep
IBIKEHU cKoIuleHuH B ['anaktuke. Pacnipenenenue 38€31, CKOILUIEHNH, ra3a ¥ NblUIK B ['anmakTuke.

CepxmaccuBHasi y€pHas Ablpa B LeHTpe l'amakTuku M kocMuueckue Jiydd. MH@pakpacHble HaONoleHUs ABMXKEHUS 3BE3/A B IEeHTpe [ anakTUKu U
oOHapyKeHHe B LIeHTpe [ 'alakTUKK CBEpXMacCUBHOM yepHO AbIpbl. Pacuér mapameTpoB cBepXMacCUBHOM 4&€pHOIl 1bIpbl. HabmioieHus: KoOCMUYECKUX Jydel U uxX
CBSI3b CO B3PBIBAMH CBEPXHOBBIX 3BE3].

lanaktuku



Kak kiaccudunupoBany raiakTuky mo ¢popMe U KaMepToHHas Auarpamma Xab60:ma. CBONCTBa CIUPANBHBIX, JUIMIITUYECKUX U HEMIPABUIIbHBIX T'aJIaKTUK.
KpacHoe cmenienue B ciekTpax rajJakTUK U OIPEAESIEHUE PACCTOSHUS 10 HUX.

3akoH Xabbma

Bpamenue raaktuk 1 TEMHas MaTepus B HUX.

AKTUBHBIE TaJJAKTUKU U KBa3apbl

[Ipupona akTUBHOCTH TaJaKTUK, PaJMOTaIaKTUKU U B3aUMOACHCTBYIOIIME raiakTUKu. HeoObuHbIE CBOICTBA KBAa3apoB, UX CBA3b C sIpaMH TalakTHK U
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CKkoruieHHs rajJjakTUK

HaGnromaemble CcBOWCTBa CKOIUIEHHH TalaKTHK, PEHTICHOBCKOE W3IIydeHHE, TEMIIepaTypa W Macca MEXTalaKTHYeCKOro rasza, HeO0OXOIHMMOCTb
CYILLIECTBOBAHUSI TEMHOM Marepuu B CKOIUICHUSAX ralakTuK. OLEeHKa mMacchl TEMHOM MaTepuu B CKOIUICHUSAX. SldencTas CTpyKTypa paclpelieieHus TajJakKTHKU
CKOIICHUH TaJIaKTHK.

Crpoenue u 3Bomonus Beenennoii (34)

Koneunocts n 6eckoHeUyHOCTh BeeneHHO# — mapaToKChl KIIACCHUECKOW KOCMOJIOTHU. 3aKOH BCEMUPHOTO TATOTEHHS U MPEICTABICHUS 0 KOHEYHOCTH U
6eckoneuHoctu Beenennoit. @oToMeTpruUecKHil mapajioke U MPOTUBOPEUHS MEKIY KIACCHYECKUMU MPECTaBICHUIMU O CTpoeHnH BeeneHHoi u HaOI0 e HUSIMH.
HeoOxomuMocTh TpUBIIEYeHUS OOIIeH TEOPHH OTHOCHTEIBHOCTH JUIsl TIOCTpOoeHUsT Moaenu BceeneHnHoil. CBs3b MEXKIY TEOMETPUUYCCKUX CBOMCTB MPOCTPAHCTBA
Bcenennoli ¢ pacnpeneneHueM U ABUKEHUEM MAaTEPUU B HEH.

Pacmmmpsromasics Beenennas

CBsi3b CpeiHEHN IMIOTHOCTM MaTepUM C 3aKOHOM pAcCUIMpEHHs U IeOMETPUUECKMMU cBoiicTBamMu BceneHnoil. EBkiMIoBa M HEEBKIMAOBA T'€OMETPUS
Bcenennoii. Onpezenenue paganyca u Bo3pacta BeeneHHO.

Mogenp «ropsuen BeeneHHOW» U peTMKTOBOE U3JIyYEHUE

OOpazoBanue XUMUYECKUX dJIEMEHTOB BO Bcenennoii. O0unue renus Bo BeenenHnoit u HeoOX0AMMOCTh 00pa30BaHUS €r0 HA paHHUX dTanax SBOJIOIHH
Bcenennoii. Heo6Xx01MMOCTh HE TOJTBKO BBICOKOM TUIOTHOCTH BEIIECTBA, HO M €r0 BBICOKOW TEMIIEpaTyphl HA paHHUX dTamax 3BoJitoIuu Beenennoit. PenukroBoe
M3IIy4eHUE — H3JIYyYEHHUE, KOTOPOe OCTAIOCh BO BCeleHHOW OT ropsyero M CBEPXIUIOTHOTO COCTOSHHMS MaTe€puu Ha paHHUX 14 sTanmax >xu3Hu BceneHHOM.
Hab6mromaembie cBOMCTBa peTMKTOBOTO M3mydeHus. [loueMy HEOOX0IMMO TTPUBJICUCHHE OOIIEH TEOPHH OTHOCUTEIHHOCTH JJIsl IIOCTPOCHUS MoJienu BeeneHHo.

CoBpeMeHHbIE poOIeMbI aCTPOHOMUHU (3u)

YckopenHoe pacmpenue BeeneHnoi u TEMHas SHEprust

HaGmonenust cBepxHOBBIX 3BE3N | Tuma B Manékux ralakTUKaX M OTKPBITHE YCKOpEHHOro pacmupenus BceeneHHOW. OTKpPBITHE CUIBI BCEMHPHOTO
ortaikuBaHus. TEMHast Heprusi yBenuunBaeT Maccy Bceenennoil mo mepe e€ pacmmpenus. [lpupona cunbl Becemuproro orrankuBanus. OOHapykeHUE IUIaHET
BO3JNe Opyrux 3BE3NM. HaOmromeHus 3a JBYKEHHEM 3BE3NT M OMpEAENCHUS MAacC HEBHAMMBIX CIYTHHUKOB 3BE3, BO3MYIIAIONIMX HX MPSIMOJHMHEHHOE IBIKEHUE.
Mertoap! oOHapykeHus dKk3omianeT. O1eHka yCIOBHI Ha MOBEPXHOCTSIX IK301u1aHeT. [Touck SK30TUTaHeT ¢ KOM(POPTHBIMH YCIIOBUSMH JIJIS )KU3HU HA HUX.

[Toucku xu3HU U pazyMa Bo BeeneHHoOM

PasButne npeacraBieHnil 0 BOSHUKHOBEHHMH U CYIIECTBOBAaHUU XKU3HU BO BeenenHoil. CoBpeMEHHbIE OLIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX LIUBUIU3ALIUN
B ['anakrtuke. [TombITk 0OOHAPYKEHUS U TTOCHUIKY CUTHATIOB BHE3EMHBIM ITUBIITA3AIIHSIM.

Tematnuueckoe mIaHUPOBAHUE, B TOM YHCIIE C YIETOM paboueii mporpaMMbl BOCUTAHUS



C YKa3aHUEM KOJIMYCCTBA YaCOB, OTBOJAUMBIX Ha OCBOCHUEC Ka)I(,HOﬁ TCMBI.

Neni/mt Tema KonuuectBo
4acoB

Tema 1 BBejeHue B aCTpOHOMHUIO 1

1 AcTtpoHoMusI- Hayka 0 kocMoce. CTpyKTyphl U MaciiTadbl BeeneHHOM. 1

Tema 2 Actpomerpus 5

2 3Bé3nHo€e HEGO 1

3 HeGecHbie kooparHATHI 1

4 Bungumoe OBMKEHHE MJIAHET U COJHIIA. 1

5 JBr>KeHue JIyHbl U 3aTMEHUS. Y POK-TIyTEIIECTBHE 1

6 Bpewms u kanennaps 1

Tema3. HeGecnas MmexaHnuka 3

7 Cucrema Mupa 1

8 3akonbl Kenepa qBukeHus rniaHeT 1

9 KocMmuueckne ckopocTy 1 MEXKIUIAHETHBIE TIEPETTETHI 1

Tema 4 CtpoeHHe COTHEYHON CHCTEMBI 7

10 CoBpeMeHHbIE TPEACTABICHUS U COCTABE COJTHEYHOU CHCTEMBI 1

11 1
[Tnanera 3ems

12 JlyHa u e€ BiusiHIE Ha 3eMITIO. 1

13 [TnaneTs 3eMHOM TpymNIbl. YPOK Hrpa 1




14 IInaHeTsl- TMTaHThl, IUIAHETHl KapJIMKU 1
15 Mauble Tea COMHEYHOM CUCTEMBI 1
16 CoBpemeHHbIe npescTaBieHus o npoucxoxaeHnn Conneunoii cucremsl. Y pok KBH 1

Actpodusuka u 3Be31Hast ACTPOHOMHUS 7
17 MeTobe1 acTpOU3HIECKUX UCCIICTOBAHUI 1
18 CoHue 1
19 BuyTpenHnee crpoenue u uCTOYHUK 3Heprun ConHia 1
20 OCHOBHBIE XapaKTEPUCTUKHU 3BE3]1 1
21 benble kapnuku, HeUTpOHHBIE 3BE3/bI, YEPHBIE IBIPHI. J[BOMHbIE KpaTHbIE U IEPEMEHHBIE 3BE3 b 1
22 HoBbie 1 CBEpXHOBBIC 3BE3THI. 1
23 DBouonus 3BE37] 1

TemaS Mueunslii myTh 3
24 I'a3 u npu1b B ["anmakTuke 1
25 PaccesiHHbIe 1 1apoBbIE 3BE3IHBIE CKOILIEHUS 1
26 CBepxmMaccuBHas Ablpa B IeHTpe MiedqHoro mytd. Mo3roBoi mrypm 1

Tema 6. ["amakTuku 10
27 Knaccudukanms ranaktuk 1
28 AKTUBHBIE TATAKTUKU U KBa3aphbl 1
29 CkoruieHue rajJjakTHK 1




Tema7Ctpoenue Beenennoit

30 Koneunocts u 6eckoHeuHOCTh BeeneHnoi 1
31 Mopenb «ropsiueii Beenennoit». Ypok myreriecTBre 1
CoBpemeHHbIe TPO0IEMBbI ACTPOHOMHUHU. 3

32 YckopeHHoe pacimperue BeeneHHoi 1 TeMHast SHeprus 1
33 OOHapyKeHHUe TUIaHET BO3JIC IPYTUX 3BE3N 1
34 [Touck xu3HM U pazyma Bo Beenennoi 1
1

Pe3zepn

10
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