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PaGouas nporpamma no acrporomuu s 10 kinaccos

IINIAHUPYEMBIE PE3YJIBTATBI U3YUHEHUSA IIPEJIMETA

JINYHOCTHBIMM pe3yJIbTaTaMU OCBOEHHS Kypca aCTPOHOMUU B CpeHEH (IT0JIHOI) IKOJIE SABISIOTCS:

-popMupOBaHUE YMEHHS YIPaBIATH CBOEH MO3HABATEIbHOM AESTEIBbHOCTHIO, OTBETCTBEHHOE OTHOLIEHHE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTH K
CaMOPAa3BHUTHIO M CAMOOOPA30BaHUIO, & TAKXKE OCO3HAHHOMY ITOCTPOSHHUIO WHAMBHIYaTbHON 00pa30BaTEbHON EATEIILHOCTH HA OCHOBE YCTOMUUBBIX
ITI03HABATEJIbHBIX UHTEPECOB;

-opmupoBaHue Mo3HABATEIHHONH M MH()OPMAIIMOHHON KYJIbTYPHI, B TOM YHCII€ HABBIKOB CaMOCTOSITEIBHON pabOTHl C KHHUTAaMH M TEXHUYECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHIA;

-opmupoBaHue yOeKI€HHOCTH B BO3MOKHOCTH IMO3HAHUS 3aKOHOB IIPUPOJIBI M UX MCIIOIB30BaHMSI Ha 0JIaro pa3BUTHUS YETIOBEUECKON IIMBUIIH3AIINH;
-opMupOBaHUEe yMEHHUS HAXOOUTh aJEKBATHbIE CIOCOOBI TMOBEICHHUS, B3aMMOAEHUCTBUS M COTPYIHHYECTBA B Mpolecce y4eOHOW AeATeNbHOCTH,
MPOSIBJISITH YBAXKUTEIHHOE OTHOIIEHNWE K MHEHHUIO ONIIIOHEHTA B X0/1€ 00CYX/I€HUs CIIOPHBIX BOIIPOCOB.

MeTtanpeamMeTHbIe pe3yIbTaTbl OCBOCHMSI IPOTPaMMBbI IIPEIIOIATratoT:

-HaXOJIUTh IPOOIIEMY HCCIIEeIOBAaHUS, CTABUTH BOMPOCHI, BBIIBUTATh TUIIOTE3Y, MMPEAJiaraTh ajJbTepHATUBHBIE CIIOCOOBI pELIEHUS MPOOIEMBI U BRIOUPATh
U3 HUX HauOonee >(PPEeKTUBHBIN, KIacCUPUIUPOBATh OOBEKTHI HCCIIEAOBAHUS, CTPYKTYpUPOBaTh M3ydyaeMblil MaTepHual, apryMEHTHpPOBATh CBOIO
MO3UIUI0, GOPMYITUPOBATH BHIBOJIBI U 3aKJIIOUEHUS; -aHATM3UPOBATh HAOIIO1aeMble SBIICHUS U OOBSICHATH MPUYMHBI X BOZHUKHOBEHUS;

-Ha TIPAaKTHKE TMOJb30BAaThCS OCHOBHBIMH JIOTUYECKHUMH MPHUEMaMH, METOJaMU HaOMIOACHUS, MOJCIUPOBAHUS, MBICICHHOTO JKCIIEPUMEHTA,
IIPOrHO3UPOBAHMUS;

-BBINOJHATD [103HABATENIbHBIEC U TPAKTUYECKUE 3a/IaHMS], B TOM YUCJIE MPOEKTHHIE;

-U3BJIEKATh MH(MOPMAIIUIO U3 Pa3IMYHBIX HCTOYHHUKOB (BKJIIOYAs CPEICTBA MACCOBOM MH(OPMAIIUN U MHTEPHET-PECYPCHl) U KPUTHUYECKH €€ OLIEHUBATD;
-TOTOBUTH COOOILIEHHUS U MPE3EHTALMU C UCII0JIb30BAHUEM MaTEPHUAaJIOB, MOIYYeHHbIX U3 VIHTepHeTa U APYyruX HCTOUHUKOB.

IIpeaMeTHBIE pe3yabTaThl OCBOEHUS MIPEAMETHOTO MPEIMETa ACTPOHOMHUH.

* [lonyunTs npeacTaBieHns O CTPYKType U MaciiTabax BeenenHoil 1 MecTe yenoBeka B HEW. Y3HATh O CPEICTBaX, KOTOPbIE HCIIONb3YIOT ACTPOHOMBI,
9YTOOBI 3arjsiHyTh B camble yAal€HHbIe Yrolku BceneHHOW M HE TOJBKO YBHJIETh HEOECHBIE Tella B HEJOCTYMHBIX ¢ 3eMJIM JMara3oHax JJUH BOJH
ANIEKTPOMArHUTHOTO M3JIy4YEHHs, HO U Yy3HaTh O HOBBIX KaHalax MOJy4eHHs HHPOpPMAIMM O HEOECHBIX TeNax C IMOMOIIbI0 HEUTPUHHBIX U
IPaBUTALMOHHO-BOJIHOBBIX TEIECKOMOB.



* Y3HaTh 0 HAOJIIOIAEMOM CIIOKHOM JIBMKeHHH 1uiaHeT, JIyabl u ConHila, ux uHTEeprperanuu. Kakyro pons urpanu HabmoneHus 3aTMeHui JIyHbI u
ComnHia B )KU3HH 00IIECTBA U UCTOPHS MX HAYYHOTO 00bsicHeHHs. Kak Ha 0OCHOBE aCTpOHOMUYECKHX SIBJICHUHN JIIOM HAYUYMUIIUCh U3MEPSATHh BPEMs U BECTH
KaJIeHAaph.

* VY3HaTh, Kak Oyarofapsi pa3BUTHIO ACTPOHOMHUH JIFOJM TMEPEUUId OT IPEACTABICHUS TEOLEHTPUYECKON CHUCTEeMbl MHpa K PEBOJIOIMOHHBIM
MPEJCTAaBICHUAM TeIHOLECHTPUYECKON cucTeMbl Mupa. Kak Ha ocHOBe mocieqHel ObUIM OTKPBITHI 3aKOHBI, YIMPABISIOIIME ABIKEHHEM IUIAHET, U
MI03/JHEE, 3aKOH BCEMUPHOI'O TATOTEHUS.

* Ha npumepe HCHOIBb30BaHUS 3aKOHA BCEMUPHOIO TATOTEHUS IOJIYYUTh IPEACTABICHUS O KOCMMUYECKHUX CKOPOCTSIX, Ha OCHOBE KOTOPBIX
paccuuTHIBAIOTCS TPACKTOPUHU MOJETOB KOCMHYECKHUX allapaToB K IUIAHETaM. Y3HaTbh, Kak IPOSBIAET ce0s BCEMUPHOE TATOTEHUE Ha SIBICHUSX B
cucreme 3emiisi—JIyHa, U 3BOJIOIUIO ATOW CUCTEMBI B OYIYIIIEM.

* Y3HaTh O COBPEMEHHOM IPEJCTABICHUH, O CTpOoeHUH COJHEYHOH CHCTEMBI, O CTPOCHUH 3eMJIH KaK IJIAHETHI U MPHPOJIE MAPHUKOBOTO P eKTa, o
CBOMCTBaX IUIAHET 3€MHOHM TPYNIBI M IUIAHET-TUTAHTOB M 00 HCCIICAOBAHMIX acCTEPOMIOB, KOMET, METEOPOMIOB M HOBOTO Kilacca HEOECHBIX Tel
KApJIMKOBBIX IIJIAHET.

* [lonyunTts mpeacTaBieHUE O METOAAX ACTPOPUIUUECKUX HCCIEIOBAHHMA M 3aKOHAX (PM3MKH, KOTOPHIE MCIIONB3YIOTCS Ui M3y4eHUs (PU3UIECKUX
CBOMCTB HEOECHBIX Tell. * Y3HaTh npupory CoJHIIA ¥ €ro aKTUBHOCTH, KaK COJIHEYHAsl aKTUBHOCTD BIMAET Ha KJIMMAT ¥ buocdepy 3eMin, Kak Ha OCHOBE
3aKOHOB (PM3MKU MOKHO pacCUMTaTh BHyTpeHHee cTpoeHre CollHIa U Kak HaOI0eHUs 3a TOTOKaMH HeHTprHO oT COJIHIA TOMOTJIH 3arJIIHYTh B IIEHTP
ConHua u y3HaTh 0 TEPMOSIIEPHOM UCTOUYHUKE DHEPTHH.

* V3HaTh, KaK ONPEAEISIOT OCHOBHBIE XAPaKTEPUCTUKH 3BE3]I U MX B3aMMOCBSI3b MEX]Y COOOH, O BHYTPEHHEM CTPOCHMHU 3BE3]] U MCTOYHMKAX HX
SHEPIUn; 0 HEOOBIYHOCTH CBOMCTB 3BE3]] O€NbIX KapIUKOB, HEHTPOHHBIX 3BE3]] U YEPHBIX JIBIP. Y3HATh, KAK POXKAAIOTCS, )KUBYT U YMHUPAIOT 3BE3 L.

* V3HaTh, KaK MO HAOJIOJEHUAM IYJIbCUPYIOIIUX 3BE3/ 1ieden]] onpeaessTh pacCTOSHUS 10 JPYIUX TajlakTHK, KaK acTPOHOMBI 10 HaOIOJCHUAM
JBOMHBIX U KPAaTHBIX 3BE3]] ONPEAEIAIOT UX MACCHI.

* [TosryunTh NMpeacTaBaeHUs O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3/1 M Y3HATh Kak B 3BE3/1aX 00pazyrOTCs TAKEIbIE XUMUYECKUE SJIEMEHTHI.

* V3Harh, KaK ycTpoeHa Hama ["amaktuka — Mueunslii [1yTh, kak pacrnpesneneHbl B Hel paccesHHbIE M IApOBbIE 3BE3HBIC CKOIICHHUS M oOiaka
MEX3BE3AHOTO Ta3a u L. Kak ¢ moMorsio HabIro1eHuil B MHPpaKpacHBIX JTydax yAaaoCh MPOHUKHYThH Yepe3 TONILY MEX3BE3THOIO ra3a U MbUTH B
LEeHTp [ 'anakTuky, yBUIETh IBUKEHHE 3BE3] B HEM BOKPYT CBEPXMACCUBHOMN YEPHOM IBIPBI.

* [lomyunTs NpeacTaBIEHUE O PA3IMUYHBIX TUIAX TAIAKTHK, y3HATh O MPOSIBICHUSAX AKTUBHOCTH TaJlaKTUK M KBa3apoB, PAaCIpeleiICHUH TalakTHK B
MPOCTpaHCTBE U (POPMUPOBAHUHN CKOIUIEHUHN U SIMEUCTOM CTPYKTYPbI UX paclpeaeeHus.

* V3HaTh O CTPOEHMM W SBOJIIOIMHM YHHKalIbHOro oObekTa BcenenHoit B nenoM. IlpocnenuTs 3a pa3sBUTHEM NPENCTABIEHUNH O KOHEYHOCTH U
6eckoHeuHocTH BeeneHHol, 0 ¢pyHIaMeHTaJIbHBIX MapaloKcaxX, CBA3aHHBIX C HUMHU.

* [ToHATB, KaK U3 HA0JII0JaEMOT0 KPACHOTO CMELIEHHS B CIIEKTpax JaJEKUX IaJaKTHK IPUIILIN K BBIBOJLY O HECTALIMOHAPHOCTH, paclIMpeH!H BeenenHoi,
U, YTO B IIPOILIOM OHAa ObUIa HE TOJIBKO IUIOTHOM, HO M ropsiued M, 4yTo HaOII0JaeMoe PEIMKTOBOE M3Jy4EHHE MOATBEPAKIAET 3TOT BaXKHbIN BBIBOJ
COBPEMEHHOMN KOCMOJIOTHH.



* Y3HaTh, Kak OTKPBUIM YCKOPEHHOE paciivpeHre BceneHHOW 1 ero cBsi3b ¢ TEMHOM SHEPrUeld U BCEMUPHOUM CHIIOW OTTAJIKUBAHUSI, POTUBOCT OSAILEH

BCEMHUPHOM CUJIE TSATOTEHHUS.

* Y3HaTh 00 OTKPBITUHU IK30IUIAHET — IUIAHET OKOJIO APYTHX 3BE3]1 M COBPEMEHHOM COCTOSHUH MPOOJIEMBI IOMCKA BHE3EMHBIX [TUBIIIN3ALUI U CBSA3U C
HUMU.

* HayunTbCst IpOBOAUTH MPOCTEUIINE ACTPOHOMUYECKUE HAOJIIOICHUS, OPUEHTUPOBATHCS CPEU SIPKUX 3BE3] U CO3BE3/IUMI, U3MEPSTh BBICOTHI 3BE3] U
ConHna, ompeaessaTh aCTPOHOMHUYECKMMHU METOJAaMH BpEMs, IIUPOTY M JOJITOTy MecTa HabmoaeHui, u3mepsaTh nuamerp CoiHIA U U3MEPATh
COJIHEYHYIO aKTUBHOCTb U €€ 3aBUCHUMOCTb OT BPEMEHH.

OCHOBHOE COAEP/KAHME TEM YYEBHOI'O KYPCA

Beeoenue ¢ acmponomuiro 1 u

Cmpoenue u macuimadwl Becenennoii u cogpemennvie nadnodenus.

Kakue Tena 3anonssaor Beenennyro. KakoBbl MX XapakTepHble pa3Mepbl U pacCTOsHUS Mexay HUMU. Kakue gusnueckue ycnoBus BCTPEUYalOTCs B HUX.
Bcenennas pacmupsiercs. I'ae u kak paboTaroT camble KpYIHbIE ONTHYECKHE TelecKonbl. Kak acTpoOHOMBI HCCIeAyI0T TaMMa-u3iydyeHrue BeeaeHHOM.
Yro yBHIENM IPaBUTALlOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.
Acmpomempusa 5 u

36é30H0e HeDOo u suduMoe 0suiceHue HePECHbIX CEemU

Kaxwue 3B&31161 BX0OAST B co3Be3usa Opuona u Jlebens. ConHie ABmxeTcs o skaunThke. [lnaneTs! copepiiatoT neriaeodpasHoe aeuxenne. HebecHsie
KoopauHaThl. UTo Takoe HeOeCHBIH IKBAaTOp U HeOecHbIN MepuuaH. Kak cTposT sKkBaTOpHalIbHYIO CUCTeMY HebecHbIX koopauHat. Kak ctpost
TOPU30HTAIIBHYIO CUCTEMY HEOECHBIX KoopAnHaT. Buanmoe npmxenue mianet u Connua. [lerneobpasHoe ABMKEHUE TUIAHET, OMATHOE U MTPSIMOE
JBUKECHME IIJIaHET. DKIMNTHKA, 30lMaKallbHble co3Be3ausa. HepaBHoMepHoe nBrkeHne CoslHLa 10 SKIUNTHKE. eudicenue JIynol u 3ammenus

®a3bl JIyHbI M CHHOAMYECKUN MECSL], YCIIOBUS HACTYIUIEHHS COJIHEYHOTO U JIyHHOTr0 3aTMeHM. [ToueMy npoucxondar conHeunsle 3aTMeHust. Capoc u
IIpeICKa3aHus 3aTMEHHM.

Bpemsa u kanenoapo

3BE3/1HOE U COJIHEYHOE BpeMsl, 3BE3AHBIN U TPONIUYECKUNA TOA. Y CTPONHCTBO JIYHHOTO U COJTHEYHOTO KaJeH1aps, IpoOIeMbl UX COTTIaCOBaHMSL.
IOnunancknii 1 rpuropraHCcKui KajaeHaapH.

Heoecnaa mexanuka 3u

I'enuoyenmpuueckan cucmema mupa

IIpencraBnenus o crpoeHny COTHEYHOM CUCTEMBI B aHTUYHBIE BPEMEHA U B CPEHEBEKOBBE. | eIMOIIEHTpHUYECKasi CUCTEMA MUPA, JOKAa3aTEIbCTBO
Bpamenust 3emiau Bokpyr CosHia. [Tapamiake 3B€3/1 1 onpeieieHne pacCTOSIHUA 10 HUX, TapCeK.

3axonwt Kennepa

Otkpeitue . Kennepom 3axoHOB nBukeHUs 1aaHeT. OTKpbITHE 3akoHA BeemupHoro Tsarotenus u 0606ménnble 3akonbl Kerepa. Onpenenenue Macc
HEOECHBIX Tel.

Kocmuueckue ckopocmu

Pacuéter mepBoit 1 BTOpoii KocMU4ecKoi cKopocTH U uxX usudeckuii cMbici. [lonér FO.A. Narapuna Bokpyr 3eMJiH 1o KpyroBoi opouTe.
Mexcnnanemnvle nepenémaol

[ToHATHE ONTUMATIBLHON TPAEKTOPUU IOJIETA K IIaHETE. BpeMs 1osi€Ta K IIaHeTe U JaThl CTapTOB.

JIyna u eé enuanue na 3emnro




Jlynnsiii penbed u ero nmpupoza. [Ipunusaoe B3aumoaeiictue mexay JIynoit u 3emnéit. Y nanenne JIyHsl oT 3eMiu 1 3aMeIJIeHUE BPaAIICHUS 3eMITH.
IIpeneccus 3eMHOM OCH U IIPEIBApEHUE PABHOJCHCTBUMN.

Cmpoenue Conneunou cucmemut 64

Cospemennvie npeocmasnenusn o Conneunou cucmeme

CocraB ConHe4yHoM cucteMbl. [T1aHeThl 3eMHOM TPYIIIBI M TUIAHETHI- TUTAHThI, MX TPHHIUIHAIbHBIC pa3nuans. O6mako komet Oopra u [losc Koiinepa.
Pa3mepsbl T€n COIHEUHOM CUCTEMBI.
Ilhanema 3emnn

®opma u pazmepsl 3emau. Buyrpennee crpoenue 3emiu. Ponb napaukoBoro s¢dexra B popMupoBaHUH KIUMaTa 3eMIIH.
Ilnanemut 3emnoii cpynnot

UccnenoBanmns Mepkypust, Bernepst u Mapca, ux cxoxects ¢ 3emiéii. Kak mapHUKOBBIN 3QPEeKT TrpeeT MoBEepXHOCTh 3eMIIN U TIeperpeBaet artmochepy
Benepsl. Ectb 11 sxu3Hb Ha Mapce. OBoumonus opout cnytHukoB Mapca ®@oboca u Jleiimoca.
Ilhanemui-cucanmul

®usnueckue croiictBa FOnurepa, Carypna, Ypana u Henryna. Bynkanuueckas nestenbHOCTh Ha cnyTHUke FOnutepa No. [Ipupona kosen Bokpyr
MJIaHET-TUTAHTOB.
IInanemul-kapauku u ux ceoicmea

Manvie mena Conneynoil cucmemul

[Tpupona u aBmxenue actepounnoB. Crenuduka aBuxenus rpynn acrepousioB Tposiaies u ['pexos. [lpupona u neuwkenue komert. [osic Koiinepa u
O6umaxo komet Oopra. [Ipupoga METEOPOB U METEOPUTOB.
Memeopvt u memeopumuol

[Ipupona magaromux 3B€3/1, METEOPHBIEC TOTOKU U UX paguaHThl. CBS3b MEXTY METEOPHBIMHU MTOTOKAMHU U KoMeTaMu. [Ipupojia KaMeHHBIX | JKETIe3HBIX
MeTeopuToB. [Ipupoia METEOPUTHBIX KpaTEpOB.
Acmpogdu3uka u 36é30Haa acmponomua 74

Memoowt acmpoguszuueckux uccnedoeanuii

VY CTpOoNCTBO U XapaKTEPUCTUKH TEIECKONOB PEPPAKTOPOB U PEPIIEKTOPOB. Y CTPONCTBO PaiOTENIECKONOB, paAUOUHTEP(PEPOMETPHI.

Connuye

OcHosHnble xapakTepuctuku Comnila. OnpenenaeHe Macchl, TeMIepaTypbl U xumuueckoro cocraBa Connia. CTpoeHre COTHEUHOM aTMocdepshl.
ConHeuyHas akTUBHOCTD U €€ BIUsSHUE Ha 3eMitio u Ouocdepy.

Buympennee cmpoenue Connya

Teopernueckuii pacu€t TemrepaTypsl B ieHTpe ConHia. S nepHblil ICTOYHUK YHEPTUU U TEPMOSACPHBIE pEaKIIMU CUHTE3a relusl U3 BOAOPO/Ia, IEPEHOC
sHepruu u3 nentpa CosHIa HApYKY, KOHBEKTHUBHAs 30HA. HeHTpuHHBIN Teneckomn u HabmoeH!s TOToKa HeUTpruHO oT CoJHIIA.

OcHoenvle xapakmepucmuku 36€30

Omnpenenenne OCHOBHBIX XapaKTePUCTHK 3BE3/I: MacChl, CBETUMOCTHU, TEMIIEPATYPhl U XUMHUECKOTo cocTaBa. CrieKTpanbHast KilacCupuKanus 3BE€37 U €€
¢u3nveckre ocHOBHI. /larpaMmma «CIeKTpaJIbHBINA KJIacc» — CBETUMOCTb 3BE3/1, CBSA3b MEKIY MacCOil U CBETUMOCTBIO 3BE3I.

Buympennee cmpoenue 36é30

Crtpoenue 3Be3/1bl I1aBHOM nocneaoBaTesibHOCTU. CTpoeHue 3BE3/] KPaCHBIX TUTAHTOB U CBEPXTUTAHTOB.

benvie kapauku, neitmponnsie 36¢30bt, RYy1bCAPLL U YEPHBIE OBIPBL




Crtpoenue 3BE37 O€NbIX KapJIMKOB M Mpeie Ha uX Maccy — npenen Yanapacekapa. [lynbcapsl 1 HeWTpoHHBIE 3BE3BI. [Iprpoaa 4€pHBIX ABIP U X
[apaMeTpBbl.
/leoiinvie, Kpammuwle u nepemenHvle 36€30bl

HaGnronenust ABOMHBIX U KpaTHBIX 3BE3/. 3aTMEHHO-TIEpeMeHHbIe 3BE3 bl Onpeienienne Mace ABOMHBIX 3BE31. Ilynbcupytomiye nepeMeHHbIe 3BE3/bI,
KpUBbIe U3MEHEHHs Osiecka nedensi. 3aBUCHMOCTbh MEXAY CBETUMOCTBIO U MepHooM mynbscaiuil y nedeun. Lebenas — masku Bo Beenennoi, mo
KOTOPBIM OIIPENEISAIOT PACCTOSIHUSA [0 JANEKUX CKOIUICHUH U FaJaKTHK.

Hoegvie u ceepxnosuvie 36¢30u1

XapaKkTepUCTUKU BCIIBIIIEK HOBBIX 3BE3/1. CBsI3b HOBBIX 3BE3]l C TECHBIMH JIBOMHBIMU CUCTEMAMH, COAECpPKaLIUMU 3Be31ly Oenblil kapiuk. [leperexkanue
BELIECTBA U AJICPHBIN B3pBIB HA IOBEPXHOCTHU Oeoro kapiunka. Kak B3pbIBalOTCS CBEPXHOBBIC 3BE3/bl. XapaKTEPUCTUKHU BCIBIIIEK CBEPXHOBBIX 3BE3].
['paBUTaIIMOHHBIN KOJUIATIC OEJIOTO Kapiuka ¢ Mmaccoi YaHIpacekapa B COCTaBe TECHOM JIBOMHOM 3Be3]IbI — BCIIBIIIKA CBEPXHOBOM IEPBOTo THIA. B3phIB
MacCCHBHOM 3Be3/bl B KOHIIE CBOEH HBOJIIOIIMM — B3PBIB CBEPXHOBOI BTOpOro THma. Habmoienne ocTaTKOB B3pHIBOB CBEPXHOBBIX 3BE3].

Deonoyus 36€30: porxcoenue, HcU3Hb U CMEPMb 36¢30

Pacuér npoaoKuTenbHOCTH )KM3HU 3BE3]] pa3HOM MacChl Ha TJIaBHOW MOCIE10BATENbHOCTH. [lepexon B KpacHbIE TUTAHTBI U CBEPXTUTAHTHI MOCIIE
ucuepnanus Boaopoaa. CrioKoiHas 3BOJIOLMS MAJIOMAaCCUBHBIX 3BE3]1, U TPABUTAIMOHHBIN KOJIJIATIC ¥ B3PBIB C 00pa30BaHUEM HEUTPOHHOW 3BE3/IbI I
YEpHOM JbIpbl MACCUBHOM 3Be3/1bl. OmpeeneHre Bo3pacTa 3BE31HbIX CKOIUIEHUM U OTAENIbHBIX 3BE3/ U MPOBEPKA TEOPUH 3BOJIOLIUH 3BE3I.

Mneunwrit Ilyms 3u

I'a3 u nowny ¢ I'anakmuke

Kak o6pasyrorcs oTpaxarenbHble TyMaHHOCTH. [louemy cBeTsTcs nudPy3Hble TYMAHHOCTU

Kak KOHLEHTpUPYIOTCS ra30BbIE U MBUIEBbIE TYMAHHOCTH B [ anakTuke.

Pacceannvie u wiapoevie 36€30Hble CKONJIeHUA

Habmronaembie cBolCTBa paccessHHBIX 3BE3AHBIX CKOTUIeHH. Habmomaemble CBOMCTBA IApOBBIX 3BE3AHBIX CKOIICHHUH. Paciipenenenue u xapakrep
JBH>KEHUA CKOIUIeHUH B ['anmakTuke. Pacnpenenenne 3BE€3/1, CKOIUICHUH, Ta3a U NbUIK B [ 'anakTuke.

CepxmaccuBHas 4€pHas JpIpa B ieHTpe [anakTuku u kocmuueckue nyuu. MHppakpacHbie HAOIIOASHUS TBUKEHUS 3BE3]T B IIeHTpe [ anakTuku u
oOHapyxeHHe B LleHTpe ["aakTuku cBepXMacCUBHOM 4epHOU JbIphl. Pacuér mapaMeTpoB cBepXxMacCUBHOM 4€pHON JbIpbl. HaOmoqeHus: KocMUYECKHUX
JIy4e€H ¥ UX CBS3b CO B3PbIBAMH CBEPXHOBBIX 3BE3I.

Tanakmuku 3u

Kak knaccuduiupoBany rafakTuku mo popme U kKaMepToHHas [uarpamma Xao6ma. CBOKCTBa CIIUPABbHBIX, SJUIUIITUYECKUX U HETIPABUIBHBIX TATaKTHK.
KpacHoe cMmenienne B ClieKTpax TaJIaKTUK U ONPEICIICHUE PACCTOSTHUS 10 HUX.

3akon Xaoona

Bpamienue ranaktvk u TEMHasi MaTepHs B HUX.

AKmueHnbvle 2anaKmuKu u Kea3apuol

[Ipupoaa akTHBHOCTH TAIAKTHK, PAMOTATAKTUKHA U B3aUMOJICUCTBYIONIHE rajdakTUKU. HeoObIuHbIE CBOMCTBA KBa3apoOB, UX CBA3H C SAPAMU TATAKTUK H
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

Cronnenusa 2anakmuk

Habmronaembie CBOMCTBA CKOTIIICHUH TalaKTUK, PEHTT€HOBCKOE U3IyUYeHHE, TEMIIEpaTypa U Macca MEXTaJaKTHIeCKOro ra3a, He0OX0ANMOCTh
CYILIECTBOBAHUS TEMHOM MAaTEpUH B CKOIUICHUSIX TraJIakTUK. OLleHKa MacChl TEMHOW MaTe€pUU B CKOIUICHUAX. S{uencrast CTpyKTypa pacrpeeseHus
rajakTUKHA CKOIUJIEHUU rajlaKkTHK.




Cmpoenue u 3601w0uusa Beenennoii 2u

Koneunocts u 6eckoHeYHOCTh BeeneHHoM — mapaioKCehl KITAaCCHYECKONH KOCMOJIOTHH. 3aKOH BCEMUPHOTO TATOTEHUS U MPEACTABICHUS O KOHEYHOCTH U
6eckoneyHoctu Beenennoit. @oToMeTpuuecKuil mapagoKc U MPOTUBOPEUHUS MEXKY KIACCHUECKUMU MPEICTaBICHUSIMH O CTpoeHUU BeeneHHol u
HaOmoeHussMu. Heo6X01MMOCTh TPUBIICUEHUS O0IIEH TEOPUH OTHOCHTEIHLHOCTH JIJIsl TOCTPOeHUS Moienu BeenenHoii. CBsI3b MEKIY T€OMETPUICCKUX
CBOMCTB ITPOCTpaHCTBA BeeneHHOM ¢ pacnpeieIeHueM U JBUKEHUEM MaTepUu B HEH.

Pacwupawwanca Beenennasn

CBs13b cpeiHEl IIIIOTHOCTU MaTEPHUM C 3aKOHOM PACIIMPEHUSI U TEOMETPUYECKUMHU cBOMcTBaMu BeeneHHoN. EBKIIM0Ba M HEEBKIM0BA T€OMETPU S
Bcenennoii. Onpenenenue paanyca u Bo3pacra BeenenHoi.

Mooenw «2opaueit Bcenennoiy u peaukmoegoe usnyuenue

OO0pa3oBaHre XUMHUYECKUX 31€MEHTOB Bo Beenennoii. Obumnue renus Bo BeenenHo 1 HE00X0AMMOCTh 00pa30BaHUs €r0 Ha paHHUX 3Tarax 3BOJIOLUH
Bcenennoii. Heo0Xx01uMoCTh HE TOIBKO BBICOKOM MIIOTHOCTH BEUIECTBA, HO U €r0 BHICOKOW TeMIIepaTyphl HAa paHHUX 3Tarax BONONNK BeeneHHoi.
PenukToBOE M3ITydeHNE — U3ITyUYE€HHUE, KOTOPOE OCTAIIOCH BO BCeneHHOM OT ropsiuero U CBEpXIUIOTHOTO COCTOSIHUSI MAaTEpPUH Ha paHHUX 14 3Tamax
xu3Hu Beenennoit. HaGnrogaemblie cBOMCTBA PETUKTOBOrO u3nydeHus. [louemy HeoOxoauMo npuBiIedeHre o0IIei TeOpur OTHOCUTENLHOCTH IS
MOCTPOEHUS MOIesI BeeneHHoM.
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Yekopennoe pacuupenue Beenennoii u mémnan snepeus

Habmronenus cBepxHOBBIX 3BE371 | THIa B JanéKuxX raJakTUKax U OTKPBITHE YCKOPEHHOTO paciinpenus BeeneHHoNW. OTKPBITHE CUITBI BCEMUPHOTO
oTTakuBaHusA. TEéMHas sHeprus yBennuuBaeT Maccy Beenennoit mo mepe e€ pacmmpenus. [Ipupoaa cunsl Bcemuproro orrankuBanus. OOHapykeHue
TUTAaHET BO3JIe ApYyrux 3BE311. HaOmroneHus 3a IBMKEHHEM 3BE3/1 M OTIPEIeNIEHUs] MaCcC HEBUIMMBIX CITyTHUKOB 3BE31, BO3MYIIAIOUINX UX MPSMOIMHEHHOE
nBkeHrue. Metonpl oOHapyskeHust sk3011aHeT. OIeHKa yCIIOBUNM Ha MMOBEPXHOCTAX dK301uIaHeT. [Touck sk3omianeT ¢ KOMOOPTHBIMH YCIOBUSMH JIJIst
KU3HU Ha HHX.

Iloucku ycuznu u pazyma 6o Bcenennoi

Pa3Butue npeacraBiaeHnii 0 BOSHUKHOBEHHMH U CYIIECTBOBaHUU XU3HU BO BeenenHoi. COBpeMEHHBIE OLIEHKH KOJIMYECTBAa BBICOKOPA3BUTHIX
nusmin3aiui B [Nanaktuke. [TonsiTku oOHapy>KEHUsI M TOCHUIKH CUTHAJIOB BHE3EMHBIM ITUBUJTU3AIUSIM.




TemMaTnuyeckoe NJIAHNPOBaAHUE

Ne KonunuyectBo Tema ypoka
ypoka 4acoB
1. 1 Bsenenue B aCTpOHOMUIO
2. 1 3Be3HOE HEOO
3. 1 HebecHble KOOpIMHATHI
4, 1 BunnMmoe nBrmxkenune miaHet u ConHIa
5. 1 JIBrxenus JlyHsl u 3aTMeHMs
6. Bpewmst u kaneHnapb
7. 1 Cucrema mupa
8. 1 3akonsl Keruiepa qBM)KEHUS IJIaHET
0. 1 KocMmuueckune ckopocTy 1 MeXIUIaHETHBIE EPENETh
10. 1 CoBpeMeHHbIE TPE/ICTABICHUS O CTPOCHUH U cocTaBe COTHEYHOM CUCTEMBbI
11. 1 [1nanera 3emiis
12. 1 JIyna u e€ BinusiHuE Ha 3eMIIIO
13. 1 IInaHeTsl 3eMHOM IpyNIIbI
14. 1 IInanersr —ruranTsl. [lnaneTs! — kapnuku
15. 1 Massie Tena ConHEYHOU CUCTEMBI
16. 1 CoBpeMeHHbIE TTPEICTABICHHS O TPOUCXO0KACHUH COJIHEUHON CUCTEMBI
17. 1 MeTobl acTpOpU3NIECKUX HCCIIEJOBAHUI
18. 1 CounHue
19. 1 Buyrtpennee ctpoenue u uctouHuk sHeprun CosiHIa
20. 1 OCHOBHBIE XapaKTEPUCTUKH 3BE3]T
21. -1 benble kapnuku, HEUTPOHHBIE 3BE3/IbI, YEPHBIE ABIPHI. JIBOMHEIE, KpaTHBIE U
TIEPEMEHHBIE 3BE3/IbI
22. 1 HoBble 1 CBEpXHOBBIE 3BE3 /bl
23. 1 DBOIIOLS 3BE3
24. 1 I'a3 u nbuib B ['anaktuke
25. 1 PaccesiHHBIE U 11apOBBIE 3BE3HBIE CKOTICHUS
26. 1 CepxmaccuBHasl y€pHas Jplpa B 1ieHTpe Mueunoro [lytu
217. 1 Knaccugukanus ranaktuk
28. 1 AKTHBHBIE TaJJAKTUKH U KBa3apbl
29. 1 CKOIUIeHHS] TaJIaKTHK
30. 1 Koneunocts u 6eckoHeuHocTs Beenennoit. Pacimmpsitomiasics Becenennast
31. 1 Mogenb «ropsueld BceneHHOM» U pETMKTOBOE U3ITyYEHUE
32. 1 YckopeHHoe pacmupenue BeeneHHo 1 TEMHas S3HEpTus
33. 1 OOHapyKeHHe TUTAHET BO3JIEe JPYTHUX 3BE3]T

HUTOI'O: 33 yaca




