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Pabouast mporpamma no acrponomuu s 10 kimaccoB

I[NTAHMPYEMBIE PE3VIJIbTATBI U3YUEHUA IIPEJJMETA

JIMYHOCTHBIMH PE3YJIbTATAMH OCBOCHHUS Kypca aCTPOHOMUHU B CpeHEH (TIOJTHOM) IIKOJIE SBISIOTCS:

-opMuUpOBaHUE YMEHUS YIPABISATH CBOCH MO3HABATEIHHOW ACSITEIHLHOCTHIO, OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOPAa3BHUTHUIO M CAMOOOPA30BaHUIO, @ TAKXKE OCO3HAHHOMY ITOCTPOSHUIO WHAMBHIYaTbHON 00pa30BaTeNbHON EATEIILHOCTH HA OCHOBE YCTOMUUBBIX
IMO3HAaBATCJIbHBIX HHTCPECOB,

-popMupoBaHUEe TO3HABATCILHON M HWH()OPMAIIMOHHOW KYyJIbTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHONH PAaOOTHI C KHUTAMH M TEXHHYECKUMU
cpeacTBaMU HH(POPMAITMOHHBIX TEXHOJIOTHIA,

-@OpMHpOBaHI/IC y6e)KIIeHHOCTI/I B BO3MOXHOCTH ITO3HAHUWA 3aKOHOB IMMPUPOALI U UX MCIIOJIb30BAHHA Ha OJjaro Pa3BUTHA YeJI0BEUCCKON OUBHUIJIIN3allUHA,
-opMuUpOBaHNE YMEHHUS HAXOAMUTH AJEKBAaTHBIE CIOCOOBI IOBEJIEHUS, B3aUMOJEHCTBUS U COTPYAHMUYECTBA B Ipoliecce y4yeOHOW IEsITeNbHOCTH,
MIPOSIBIISATH YBAKUTEIBHOE OTHOILIEHHUE K MHEHHIO OIMOHEHTA B X0/Ie OOCYXACHUS CIIOPHBIX BOIIPOCOB.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBbI IPEIOIAratoT:

-HaXOJUTh TPOOJIEMy HCCIENOBaHUS, CTAaBUTh BOMPOCHI, BBIABUTATH THIOTE3Y, MpeajaraTh albTepHATHBHBIE CIOCOOBI pEIIeHUs MPOoOIeMbl U
BBIOMpaTh U3 HUX HambOosee 2 (HeKTUBHBIN, KIaCCUPUIIUPOBATH OOBEKTHI UCCIEOBAHMS, CTPYKTYPHUPOBATh U3yUYaeMblii MaTepuas, apryMeHTUPOBATh
CBOIO MO3HIINIO, (POPMYITHPOBATH BBIBOJBI U 3aKIIOUYEHHS; -aHATTU3UPOBATh HA0II01aeMbIe SIBIICHUS M OOBSICHITH MPUYUHBI UX BOSHUKHOBEHHUS;

-Ha TIPAaKTHKE TMOJIb30BAaThCS OCHOBHBIMU JIOTUYECKUMH MpPHEMaMH, METOAaMH HaOMIOJEHUS, MOJEIHPOBAHUS, MBICICHHOTO OSKCIEPUMEHTa,
MIPOTHO3UPOBAHNS;

-BBINOJHSATh [103HABATENIbHBIEC U TPAKTUYECKUE 3a/1aHMS], B TOM YUCJIE MPOEKTHHIE;

-M3BJIEKaTh HHPOPMAIUIO U3 PA3IUYHBIX HCTOYHUKOB (BKIIIOUAsi CPEICTBA MAaCCOBOI HH(OPMAIINH U UHTEPHET-PECYPCHI) U KPUTUUECKH €€ OLICHUBATh;
-TOTOBUTH COOOIIEHHUS U MPE3CHTAIIUU C UCIIOJIb30BAHUEM MaTepuasoB, MOMyUYeHHbIX U3 VHTepHeTa U IPYTuX UCTOYHUKOB.

IIpeaMeTHbIE pe3yabTaThl OCBOEHUS MPEAMETHOTO MPEIMETa ACTPOHOMHUH.

* [TonyuuTh mpeacTaBlIeHUs O CTPYKType U MaciiTabax BceneHHo# 1 MecTe uenoBeka B Heil. Y3HATh O CPEJICTBAX, KOTOPHIE HCIOIb3YIOT ACTPOHOMBI,
4YTOOBI 3arjsiHyTh B camble yAal€HHbIe YroJKu BceneHHOW M HE TOJBKO YBHUJIETh HEOECHBIE Tella B HEJAOCTYIHBIX ¢ 3eMJIM JMara3oHax JJUH BOJH
QJICKTPOMArHuTHOr0 M3JIYy4CHHs, HO MW Y3HATb O HOBBIX KaHaJIaX IIOJIYUCHUA I/IHCbOpMaI_[I/II/I 0 HeOeCHBIX Telax ¢ IIOMOIIIBIO HeﬁTpHHHLIX n
Ir'paBUTAlHOHHO-BOJIHOBBIX TCJICCKOIIOB.

* Y3HaTh 0 HAOJIIOIAEMOM CIIOKHOM JBH>KeHHMH 1uiaHeT, JIyael u ConHila, ux uHTEeprperanuu. Kakyro pons urpanu HaOmoneHus 3aTMeHui JIyHbI u
ConHua B U3HU OOIIECTBA M UCTOPUS UX HAYYHOTO 0ObscHeHus. Kak Ha OCHOBE aCTPOHOMUYECKHUX SIBJICHUU JIOAM HAyUYWIIUCh U3MEPSTh BpeMs U
BECTH KaJeHIaph.



* VY3HaTh, Kak Osarofapsi pa3BUTUIO ACTPOHOMHUH JIFOJM IEPEUUId OT IPEACTaBIECHUS TE€OLEHTPUYECKOH CHUCTEMBI MHUpa K PEBOJIOLMOHHBIM
MPEJCTABICHUAM TeIHOLEHTPUYECKON cucTeMbl Mupa. Kak Ha OocHOBe mocieqHel ObUIM OTKPBITHI 3aKOHBI, YIPABISIONIME IBM)KEHHEM IUIAHET, U
MI03/JHEE, 3aKOH BCEMUPHOI'O TATOTEHUS.

* Ha npumepe uCHOIb30BaHUS 3aKOHA BCEMUPHOIO TATOTEHUS IIOJIYYUTh IPEACTABICHUS O KOCMHYECKHUX CKOPOCTSIX, HAa OCHOBE KOTOPBIX
PACCUUTHIBAIOTCA TPACKTOPUH MOJETOB KOCMUYECKUX aNMapaTroB K IUIAHETaM. Y3HaTbh, KaK MPOSBISET ce0s BCEMUPHOE TATOTCHHE HA SIBICHUSX B
cucreme 3emnsi—IJlyHa, ¥ 9BOJIIOLUIO ATOM CUCTEMBI B OYIyIIEM.

* Y3HaTh O COBPEMEHHOM IPEJICTABICHUH, O CTpOoeHUH COJHEYHOH CHCTEMBI, O CTPOCHUH 3eMJIM KakK IJIAHEThl U MPHPOJIE MAPHUKOBOTO 3 deKTa, o
CBOWCTBaX IUIAHET 3€MHOHM TPYNIBI M IUIAHET-TUTAHTOB M 00 HCCIIEAOBAaHUAX aCTEPOMIOB, KOMET, METEOPOUIOB M HOBOTO KJIacca HEOECHBIX Tell
KApJIMKOBBIX IIJIAHET.

* [lonyunTts mpeacTaBieHUE O METOAAX ACTPOPUIUUECKUX HCCIECTOBAHHMNA M 3aKOHAX (PM3MKH, KOTOPHIE MCIIONB3YIOTCS Ui M3y4eHUs (PU3UIECKUX
CBOWCTB HeOeCHBIX Tel. * Y3HaTh npupoay CoiHIAa M €ro aKTUBHOCTH, KaK COJTHEYHas aKTHBHOCTH BIMSAET Ha KIMMAaT M Ouocdepy 3emiu, Kak Ha
OCHOBE 3aKOHOB ()M3MKHM MOXHO paccuuTaTrh BHyTpeHHee cTpoeHne CoiHIIAa M Kak HAOMIOIEHHs 3a MOTOKaMHu HeWTpuHO OoT CONHIA MOMOTIH
3arsiHyTh B 1IeHTp CoJlHLIa ¥ Y3HATh O TEPMOSIEPHOM UCTOUYHUKE DHEPTHHU.

* Y3HaTh, KaK ONPEAESI0T OCHOBHBIC XAPaKTEPUCTHKH 3BE3/L M MX B3aUMOCBSI3b MEX1y COOOW, O BHYTPEHHEM CTPOCHMM 3BE3]l U MCTOYHHMKAX HMX
SHEPI'Ur; 0 HEOOBIYHOCTH CBOMCTB 3BE3]] O€NbIX KapJIUKOB, HEHTPOHHBIX 3BE3]] U YEPHBIX JbIP. Y3HATh, KaK POXKIAIOTCS, )KUBYT U YMHUPAIOT 3BE3IBI.

* V3HaTh, KaK M0 HaOJIOJCHUAM MYJIbCUPYIOMIMX 3BE3 Leen]l ONpeaesaTh pacCTOSHUS 10 APYTMX TalaKTHUK, KaK acCTPOHOMBI IO HaOIOIEHHUIM
JBOMHBIX U KPAaTHBIX 3BE3]] ONPEACIAIOT UX MACCHI.

* [TosryunTh MpeacTaBaeHUS O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3/1 M Y3HATh KaK B 3BE37aX 00pa3yroTcs TSHKEIbIE XUMHUUECKUE SJIEMEHTHI.

* V3Harh, Kak ycTpoeHa Hama ["amaktuka — Mueunslii [IyTh, kak pacrnpesneneHbl B Hel paccesHHbIE M IIApOBbIE 3BE3HBIC CKOIUICHHUS M oOiaka
MEX3BE3AHOTO Taza u neli. Kak ¢ momouisio HaOmo1eH!i B MH(PpaKpacHBIX JydaxX yAajaoch NPOHUKHYTh Yepe3 TONILY MEX3BE3HOIO Ta3a U MbLJIH B
LEeHTp [ 'anakTuky, yBUIETh IBUKEHHUE 3BE3] B HEM BOKPYT CBEPXMACCUBHOM YEPHOM IBIPBI.

* [lomyunTs IpeaCTaBIEHUE O PA3IMUYHBIX TUIAX TAJAKTHK, Y3HATHh O MPOSBIIEHUSAX aKTUBHOCTU TaJIaKTHK M KBa3apoB, Paclpelc/ICHUU TalakKTHK B
MPOCTPaHCTBE M (POPMUPOBAHUH CKOIUIEHHUH U SYEUCTON CTPYKTYPBI UX pacIipeieeHusl.

* Y3HaTh O CTPOEHUHM U HBOJIOLHMHM YHUKAJIbHOro oObekTa BcenenHoit B menom. IlpocnenuThs 3a pa3BUTHEM MpPEACTABICHUA O KOHEUYHOCTH H
6eckoHeuyHOCTH BeenenHoil, o GpyHIaMeHTanbHbIX apajoKcax, CBI3aHHBIX C HUMU.

* [lonsaTh, KaK U3 HAOJIIOJIAEMOr0 KpPAaCHOTO CMEIIEHHUS B CHEKTpax Najl€KuX TallaKTHK MPUIUIM K BBIBOJY O HECTAllMOHAPHOCTH, PACHIMPEHUU
BcenenHoii, u, 4To B MPOLUIOM OHA Obla HE TOJILKO IJIOTHOM, HO U ropsyel u, 4To HaOJII0JaeMoe PEIMKTOBOE H3JIyde€HUE MOIATBEP’KIAeT STOT
BAJKHBIN BBIBOJI COBPEMEHHON KOCMOJIOTHH.

* Y3HaTh, Kak OTKPBUIM YCKOPEHHOE paciivpeHre BceneHHOW 1 ero cBsi3b ¢ TEMHOM SHEPrUeld U BCEMUPHOUN CHIIOW OTTAJIKUBAHUSI, POTUBOCT OSILEH
BCEMUPHOU CHJIE TATOTEHUS.

* Y3HaTh 00 OTKPBITUHU 3K30IIaHET — IUIAHET OKOJIO APYIHX 3BE3]1 M COBPEMEHHOM COCTOSTHUM ITPOOJIEMbl IONCKA BHE3EMHBIX IUBIIIN3ALUI U CBA3HU C
HUMU.



* HayunTbcst mpoOBOAMTH MPOCTEUIINE aCTPOHOMUYECKUE HAOIIOIEHUS, OPUEHTUPOBATHCS CPEIU SIPKUX 3BE3 U CO3BE3/IUMN, U3MEPATH BBHICOTHI 3BE3] U
Connua, onpenensTh aCTPOHOMUYECKHMMHU METOJAaMH BpeMs, IIUPOTY U JOJITOTY MecTa HaOmoAeHul, u3Meparb auamerp CojiHLa U U3MEpSTh

COJIHEUHYIO aKTUBHOCTb U €€ 3aBUCHUMOCTb OT BPEMEHH.
OCHOBHOE COJEPKAHMUE TEM YYEBHOI'O KYPCA

Beedenue ¢ acmponomuio

Cmpoenue u macuumaowvt Beenennoit u cospemennvie Hadarwoenun.

Kakwue tena 3anonustor Beenennyro. KakoBbI HX XapaKTepHbBIE pa3Mephl U PACCTOSIHUS MeK Iy HUMU. Kakue (hu3nueckre ycaoBus BCTPEYAOTCS B HUX.
Bcenennas pacmmupsiercs. ['ne u kak paboTaloT camble KPYIHbIE ONTHYECKHE TelecKomnbl. Kak acTpOHOMBI HCCIeAyIOT TaMMa-u3iydeHrue BeeaeHHOM.
Urto yBUIEIH TPaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIC TEIECKOIIBI.
Acmpomempus

36é30n0e HehOo u uoumoe dgurcenue HebecHbvIX ceemui

Kakwue 3BE31161 BXx0AT B co3Be3nust Opuona u Jlebens. ConHue ABMXeTCs 1o SKIunTHKE. [InaneTsl coBepiaroT neriaeodpasHoe aBuxenne. HebecHnie
KoOpauHaThl. YTO Takoe HEOECHBIN HKBATOP U HEOECHBIM MepuaraH. Kak cTposiT 3KBaTOpUAIBHYIO CUCTEMY HeOeCHbIX koopauHaT. Kak ctposit
TOPU30HTANIBHYIO CUCTEMY HeOeCHBIX KoopAuHaT. Buanmoe apmxkenue mianet u Connna. [lerneo6pasHoe ABMKEHUE TIAHET, MOMATHOE U MIPSIMOE
JBUKEHME IIJIaHeT. DKIIMITUKA, 30/1MaKalibHble co3Be31usd. HepaBHomepHoe nBukenne CollHLa 10 SKIUNTUKE. /Jeudcenue JIynol u 3ammenus

®a3bl JIyHbI M1 CHHOJIMYECKHM MECSIL], YCIOBHUS HACTYIIEHUS COJTHEYHOTO U JIYHHOTO 3aTMeHui. [louemy npoucxoast conHeunsle 3atmMenus1. Capoc u
MpeCKa3aHus 3aTMEHHUIA.

Bpemsa u kanenoapo

3BE3IHOE U COTHEYHOE BPEMsl, 3BE3IHBINA U TPOITUYECKUM T0o/1. Y CTPOMCTBO TYHHOT'O U COJTHEUHOTO KaJICHAapsi, TPOOIEMBbI UX COTJIACOBAHUSI.
KOnuanckuii u rpuropuaHcKuil KajaeHaapH.

Hebecnaa mexanuxa

I'enuoyenmpuueckas cucmema mupa

[Ipeacrasnenus o crpoeHnu COMTHEYHON CUCTEMBI B aHTUYHBIC BpEMEHA U B CPETHEBEKOBhE. | eMOIIeHTpruYecKast CUCTeMa MHUPa, JOKa3aTebCTBO
BpauieHust 3emun Bokpyr Connna. [lapannakc 3B€3/1 U onpeieneHre pacCTOsSHUS 10 HUX, MTApCeK.

3axonwsl Kennepa

Otkpritue . Kemnepom 3akoHOB qBUkeHHs aHeT. OTKpbITHE 3aKkoHA BeeMupHOro TsaroteHus u 0600ménnbie 3akonbl Kertepa. Onpenenenue mace
HEOECHBIX Tell.
Kocmuueckue ckopocmu

PacuéTel mepBoii 1 BTOPOM KOCMHYECKOW CKOPOCTH U uX (pusnueckuii cMmpich. [Tonér FO.A. INarapuna Bokpyr 3emitn 1o KpyroBoi opOwuTe.
Mescnnanemmnoie nepenémot

[TonsATHE ONTUMANBHONW TPAEKTOPUH MOJIETA K IIaHETE. Bpems mosi€ra K miaHeTe u JaThl CTapTOB.
JIyna u eé eénuanue na 3emnio

Jlynnsiii penbed u ero npupoza. [Ipunusaoe B3aumoaericteue Mmexay Jlynoit u 3emnéit. Y nanenne JIyHsl oT 3eMiu U 3aMeIJICHUE BpallleHUsT 3EMITH.
IIpeneccus 3eMHOM OCU U IIPEABAPEHUE PABHOJCHCTBUMN.

Cmpoenue Conneunou cucmemul

Cospemennvie npeocmasnenusn o Coineunoil cucmeme




CocraB ConHeuHO# cucTeMbl. [I1aHeThl 3¢MHO TPYIIBI U TIJIaHEThI- TUTAHTHI, UX MPUHIMIHAIBHBIE paznuyus. O6mako komeT Ooprta u [osic
Koitnepa. Pa3mepsl Te€s1 COTHEUHON CUCTEMBI.
Ilhanema 3emnn

®opma u pazmepsl 3emnu. Buyrpennee crpoenue 3emin. Ponb napaukoBoro agdexra B GopMupoBaHUH KIUMAaTa 3eMIIH.
Ilnanemut 3emuoii cpynnot

UccnenoBanus Mepkypus, Beneps u Mapca, ux cxoxectb ¢ 3eminéit. Kak mapHUKOBBIN 3P PEKT ITpeeT MOBEPXHOCTh 3EMIIU U TIeperpeBaet armochepy
Benepsl. Ecth u xu3Hbp Ha Mapce. OBostonust opouT cimytHukoB Mapca doboca u Jleiimoca.
Ilnanemui-zucanmol

®usnueckue corictBa FOnurepa, CatypHa, Ypana u Henryna. Bynkanuueckas nedaresibHOCTh Ha ciiyTHHKe FOnmTepa HMo. [Tpupona koner BOKpyr
MJIAaHET-TUTAHTOB.
IInanemul-kapauku u ux ceoiicmea

Manvie mena Conneynoil cucmemul

[Ipupona u aBmxenue actepounoB. Crenuduka aBuxenus rpynn acrepouioB Tposiaues u ['pekos. [lpupona u neuxenue komert. [osc Koiinepa u
Oo6nako xomet Oopra. [Ipupona METEOPOB U METCOPUTOB.

Memeopuot u memeopumal

[Ipupona nmagaromux 3BE3/1, METEOPHBIC MMOTOKU U UX paguaHThl. CBs3b MEXIY METEOPHBIMU MOTOKAaMU U kKoMeTaMu. [Ipupoa kaMeHHBIX 1
KeJEe3HbIX MeTeOopUTOB. [Iprposa METEOPUTHBIX KpAaTEPOB.

Ilpakmuueckan acmpodusuka u guzuxa Coanuya

Memoowt acmpoguszuueckux uccnedoeanuii

VY CTpoHCTBO U XapaKTEPUCTUKH TEJIECKONOB PEPPAKTOPOB U PEQIIEKTOPOB. Y CTPOMCTBO PaIMOTENECKONOB, PauOMHTEP(HEPOMETPHI.

Connue

OcHoBHble xapaktepuctuku Comnnila. OnpeneneHne Macchl, TeMIlepaTypbl U XuMmudeckoro cocraBa Coinnia. CTpoeHue COTHEYHOM atMoc(ephl.
ConHeuyHast akTUBHOCTD U €€ BIUsSHUE Ha 3eMitio u Ouocdepy.

Buympennee cmpoenue Connya

Teopernueckuii pacy€t Temneparypsl B ieHTpe ConHua. AnepHblii HCTOYHUK SHEPTUM U TEPMOSACPHBIE PEAKIIMU CUHTE3a Ieliis U3 BOJOpOoAa,
nepeHoc 3Hepruu u3 uentpa CoiHIa HapyXy, KOHBEKTUBHasI 30Ha. HelTpuHHBIN Tesneckon U HaOM0AeHHs TOToKa HeWTpuHO oT ConHLa.

36€é3001

OcHog6Hble XapaKmepucmuKku 36€30

Omnpenenenre OCHOBHBIX XapaKTePUCTHK 3BE3/I: MACChl, CBETUMOCTH, TEMIIEPATyPbl 1 XUMUYECKOTo cocTaBa. CriekTpanbHas Kiaccudukaius 3831 u
e€ gu3nyeckue OCHOBBI. J(narpaMMa «CreKTpaabHBIN KJIACC» — CBETUMOCTD 3BE3]], CBSI3b MEXK]IY MacCOM U CBETUMOCTBIO 3BE3I.

Buympennee cmpoenue 36€30

CtpoeHue 3Be3/bl TI1aBHOM nociieoBareabHoCcTH. CTpoeHue 3BE3/1 KPaCHBIX TMTAHTOB U CBEPXTUTaHTOB.

benvie kapauku, neitmponnsle 36¢30bl, nyabcapvl U YEpHbLE ObIPLL

Crtpoenue 3BE37 OENBIX KapJIUKOB | MPEJEN Ha UX Maccy — mpenen Yanapacekapa. [lynscapsl 1 HeWTpoHHBIE 3BE3BI. [Iprpoaa 4€pHBIX ABIP U UX
rnapameTpsbl.
/leoiinvie, Kpammuvle u nepemenHble 36€30bl




HaGmronenus 1BOMHBIX U KpAaTHBIX 3BE37. 3aTMEHHO-TIepeMeHHbIe 3BE3/1p1. Onpenenienne Mace ABOMHBIX 3BE3 . [lynbcupyromme nepeMeHHbIe 3BE3IbI,
KpHUBBIC H3MEHEHUs OJecka nedena. 3aBUCUMOCTh MEXKy CBETUMOCTBIO M IEproioM myabcanuid y nedenn. Ledennpr — masiku Bo Beenennoit, mo
KOTOPBIM ONPENEISAIOT PACCTOSIHUSA 0 JANEKUX CKOIUIEHUH U rajJakTHK.
Hoevie u ceepxnosule 36¢3061

XapakTepUCTUKH BCIIBIIIEK HOBBIX 3BE3/1. CBsI3b HOBBIX 3BE3]I C TECHBIMH JIBOMHBIMU CUCTEMaMHU, CO/Iep KallluMu 3Be3y Oenbiii kapnuk. [lepetexanue
BEIIECTBA U SJICPHBIN B3PBIB Ha MOBEPXHOCTH OeJIoro Kapiuka. Kak B3pbIBatOTCS CBEPXHOBBIE 3BE3/1bI. XapaKTEPUCTUKU BCTIBIIIEK CBEPXHOBBIX 3BE3I.
I'paBuTanMOHHBIN KoJUTanc Oesloro Kapiuka ¢ Mmaccoi Yanapacekapa B COCTaBE TECHOM JABOWHOM 3B€3/1bl — BCIIBIIIKA CBEPXHOBOM MEPBOro THIA.
B3pbiB MacCHBHOI 3Be3/1b1 B KOHIIE CBOEH 9BOJIIOLIMU — B3PbIB CBEPXHOBOM BTOPOTO TUIA. HabojeHne 0CTaTKoB B3pHIBOB CBEPXHOBBIX 3BE3.
Deonroyus 36¢30: porcoenue, HcU3Ho U CMEPMb 36€30

Pacuér npo0IpKUTEIbHOCTH )KU3HU 3BE3]T PA3HOM MAacChl HA INIABHOM IOCIEA0BATENIBHOCTHU. [Iepexo B KpacHbIE TUTaHThl U CBEPXTUIAHTHI I10CIIE
ucyepnanus Bojaopoaa. CrokoitHas 3BOJIIONUS MAIOMAaCCUBHBIX 3BE3]I, M TPABUTALIMOHHBIN KOJIIATIC U B3PHIB C 00pa30BaHUEM HEHTPOHHOU 3BE3/bI
WM 4€PHOM BIPbl MAaCCUBHOM 3Be3/bl. OnpesiesieHne Bo3pacTa 3BE3/1HbIX CKOIUIEHUH U OTJENIbHBIX 3BE3/] U IPOBEPKA TEOPUH IBOJIOLUU 3BE3 L.
Mneunvii Ilymo

I'a3z u noiny ¢ I'anakmuke

Kak o6pasytorcs otpaxarenbHbie TyMaHHOCTH. [Touemy cBeTsTcs nuddy3Hble TYMAaHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbIE U NBUIEBBIE TYMAHHOCTH B ['aslakTuke.
Pacceannvie u wmapoevie 36¢€30Hble CKONIEHUA

Habmronaembie cBolcTBa paccessHHBIX 3BE3AHBIX CKOIUIeHU. Habmoaemble cBOMCTBA IapOBBIX 3BE3AHBIX CKOIIEHUH. Pactipenenenue u xapakrep
JIBHKEHUS CKOIUIEHUH B ['anmakTuke. Pacnipenenenue 3B€31, CKOILUICHMH, ra3a U NbLUIK B ['anakTuke.

CepxmaccuBHas uy€pHas Jplpa B LieHTpe [anakTuku 1 kocMuueckue J1ydu. MHppakpacHble HaOMI0AeHNS IBUKEHUS 3BE3]T B IIEHTpe ['anakTuku u
oOHapy»KeHHe B IIeHTpe ["amakTHKN cBepXMacCUBHOM uepHOi AbIpbl. Pacuér mapameTpoB cBepxMaccuBHON 4€pHOM bIpbl. HabmrogeHuss KOCMUYeCKUX
JIly4€l U UX CBSA3b CO B3PBIBAMM CBEPXHOBBIX 3BE3I.

I'anakmuxu

Kax knaccuduiupoBanu rasakTiuku 1o ¢opMe u kKaMepToHHas quarpamma Xao6ma. CBoWCTBa CIMPaIbHBIX, SJUIUIITUYECKUX U HEMTPaBUIBbHBIX
ranakTuk. KpacHoe cMelieHne B ClieKTpax rajlakTUK U OTPEEIEHUE PACCTOSIHUS 10 HUX.

3axon Xaoona

Bpamienue ranakTuk 1 TEMHas MaTepus B HUX.
AKmueHble 2anaKkmuku u Keazapul

[Ipupona akTUBHOCTH TaTAKTUK, PaJUOTaIaKTUKU U B3aUMOJICHCTBYIOIINE TalakTUKH. HeoObIYHbIe CBOMCTBA KBAa3apOB, X CBS3b C SAJIPAMHU TaTaKTHK
Y aKTUBHOCTHIO YEPHBIX JIBIP B HUX.

Ckonnenus zanakmux

Habmronaembie cBOMCTBA CKOMJIEHUH TaJaKTHK, PEHTT€HOBCKOE U3IyUYeHHEe, TEMIIEpATypa U Macca MEKTraJlakTUYECKOro raza, He00X0JMMOCTh
CYLIECTBOBAHMSI TEMHOI MaTe€pUH B CKOIJIEHUSX rajakTuK. OLeHKa Macchl TEMHOW MaTEpUHU B CKOIUIEHHUAX. Suencras CTpyKTypa pacipeneicHus
TIAKTUKH CKOIUICHUW TaJIAKTHUK.

Cmpoenue u 380110uusn Beenennoi

KoneuHocTh 1 6eckoHEeUHOCTh BeeneHHoM — mapagoKchl KIIacCHUeCKOW KOCMOJIOTUU. 3aKOH BCEMUPHOTO TATOTEHUS U NIPEJICTABICHHS O KOHEYHOCTU
u OeckoneyHocTH Beenennoitl. @oToMeTprudeckuil mapagoke ¥ MPOTHBOPEUHUS MEXKTY KIIACCHUECKUMH MPEJICTABICHUSIMUA O CTPOCHUN BeeneHHol u




HaOmoaeHussMu. Heo0XomuMocCTh TpuBiIeYeHHs O0IIe TEOPUH OTHOCUTEIILHOCTH IS IOCTpOeHMs Moienu Beenennoit. CBsi3b MEXIy
Ir€OMETPUYECKHUX CBOMCTB IIPOCTPAHCTBA BeeneHHoM ¢ pacnpenesieHueM U JBHKEHUEM MAaTepUU B HEN.

Pacwuparwwasnca Beenennasn

CBs13b cpe/iHEN TUNIOTHOCTH MAaTEPUH C 3aKOHOM PACLIMPEHUS U T€OMETPUUYECKUMU cBoMicTBaMu Beenennoii. EBkinioBa u HEEBKIM10BA T€OMETPUS
Bcenennoii. Onpenenenue paanyca u Bozpacta BeeneHHOM.
Mooenv «zopaueii Becenennoii» u pearuxmosoe uznyuyenue

OO6pa3oBaHre XMMUYECKUX 3JIeMEHTOB BO Beenennoil. O0unue renus Bo BeenenHoit 1 He06X01MMOCTh 00pa30BaHus €ro Ha paHHUX dTarax
sBostorun Beenennoii. Heo6Xo0mMoCTh He TOIBKO BBICOKOM TUIOTHOCTH BEIIECTBA, HO U €r0 BHICOKOH TeMIepaTyphl Ha PAaHHUX ATAIax dBOIIOIUN
Bcenennoii. PenukroBoe usiydeHne — u3iaydeHue, KOTOpoe OCTAIOCh BO BCeneHHOM OT ropsyero U CBEpXIUIOTHOIO COCTOSIHUSI MaTEPUH HA PAHHUX
14 sranax >xu3nu Beenennoit. HaGmoaemplie cBOiCTBa peIMKTOBOTO M3ydeHus. [louemy He0OX0MMO pUBIIeYeHNE 00IIei TeOpUuH
OTHOCUTEIILHOCTH JJIs TOCTPOEHUs Moenu BeeneHHoM.

Cospemennule npod.iemvl acmpoHOMUU

Yckopennoe pacuupenue Beenennoit u meémnan snepeun

Habumronenus cBepxHOBBIX 3B€31 | THIa B Janékux rajJjakTUKax U OTKPBITUE YCKOPEHHOT O pacuipenns BeeneHHol. OTKpBITHE CUITBI BCEMUPHOTO
oTtankuBanus. TéMHas sHEprus yBenuuuBaeT maccy Beenennoii mo mepe e€ pacmmpenus. [Ipupona cunsl Bcemupaoro otrankuanus. OOHapyxeHue
TUTAaHEeT BO3JIe Apyrux 3BE31. HabmromeHus 3a MBMKEHUEM 3BE3M U OTIPEICIICHUS] MaCcC HEBUMMBIX CITYTHHKOB 3BE31, BO3MYIIAIOIINX UX
npsMOoJIHEHOe BMKeHue. MeToabl 00HapykeHus sKk3omaHeT. OleHKa yCIoBUi Ha MOBEPXHOCTAX dK3011aHeT. [lorck sk301u1aneT ¢ KOM(POPTHBIMU
YCIIOBUSIMU JJIs ’KU3HU Ha HUX.

Houcku sncusnu u pasyma 60 Beenennoi

Pa3BuTHe npeacraBneHnii 0 BO3BHUKHOBEHUU U CYILIECTBOBAaHUU KU3HU BO BeenenHol. CoBpeMeHHBIE OIIEHKU KOJIMYECTBA BBICOKOPA3BUTHIX
nuBunn3anui B ['anaktuke. [ToneITku 0OHApYKEHUS U TOCBUIKH CUTHAJIOB BHE3EMHBIM IIMBHUIIN3ALIUSIM.




TemaTH4eckoe IVIAHMPOBAHUE

Ne KounvecTBo Tema ypoka
ypoka 4acoB
Beenenue (14)
1. 1 | BBe/ieHrie B aCTPOHOMHIO
Actpomerpus (549)

2. 1 3Be3HOE HEOO
3. 1 HebecHbie KOOpIUHATEI
4. 1 Buaumoe neuxenue miaaner 1 CoiHua
S. 1 JBrxenus JIyHsl U 3aTMEHUS
6. Bpewmst u xaneHnapb

Hebecnas mexanuka (34)
7. 1 Cucrema mupa
8. 1 3akoHbl Kenepa 1BUKEHUS IJIaHET
0. 1 KocMmuueckne CKkopocTr 1 MEXIUIAaHETHBIE TEPENETHI

Ctpoenne Costneunoii cucrtembl (7 4)
10. 1 CoBpeMEeHHbIE TPEICTABICHHS O CTPOCHHUH U cocTaBe COJTHEYHOM CHCTEMBI
11. 1 [1nanera 3emus
12. 1 JIyHa u e€ BnusiHuE Ha 3eMIIIO
13. 1 ITnaHeTsl 3¢MHOM IpyNIIbI
14. 1 IImaneTsl —ruranTsl. [lnaneTs! — kKapnuku
15. 1 Mauibie Tena CoJTHEYHON CUCTEMBI
16. 1 CoBpeMeHHbIE TPEICTABICHHS O MPOUCXO0KACHUH COIIHEUHON CUCTEMBI
Actpodusuka u 3Bé3anas acrponomus (7 4)

17. 1 MeTto/b1 acTpoU3HUeCKUX UCCIeA0BaHuN
18. 1 Conaue
19. 1 BHyTpenHee crpoenne u ucToyHuK 3Heprun CoaHia
20. 1 OCHOBHBIE XapaKTEPUCTUKH 3BE3]T
21. -1 beinble kapnuky, HEUTPOHHBIE 3BE3/IbI, YEPHBIE ABIPHI. JIBOMHBIE, KPATHBIE U IEPEMEHHBIE 3BE3/bI




22. 1 HoBble 1 cBEpXHOBBIE 3BE3]IBI
23. 1 OBoronus 3B€31
Mueunblii nyTh (34)
24. 1 I'a3 u nputb B [anaktuke
25. 1 PaccestHHbIe M IapOBBIE 3BE3/IHBIE CKOIUICHUS
20. 1 CaepxmaccuBHas 4Y€pHas JipIpa B eHTpe Maueunoro [lytu
I'anaktuku (34)
217. 1 Knaccudukanus ranakTuk
28. 1 AKTHBHbBIE TAJITAKTUKH U KBa3apbl
29. 1 CKOIUIeHMS] TaJlaKTUK
Ctpoenue Bcesiennoii (24)
30. 1 Koneunocts n 6eckoneunocts Beenennoi. Pacmmpsitonascs Beenennast
31. 1 Mopenb «ropsiueil BeceneHHO» U peIMKTOBOE U3IyUEHUe
CoBpeMeHHbBIE TPOOJIeMBbI ACTPOHOMHH (3 4)
32. 1 YckopeHHoe pacuiupenue BeeneHHon u TéMHas dHeprus
33. 1 OO0OHapyXeHHe TUTAHET BO3JIC IPYTHX 3BE3]T
34. 1 ITouck >xn3HM 1 pasyma Bo BeceneHHo#




