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MNOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma no actpoHomuu A 11 kinacca coctaBiieHa Ha OCHOBE:

®enepanbHOro 3akoHa ot 29.12.2012r. Ne 273-03 «O0 obOpazoBanuu B Poccuiickoit denepanuny;
[Iporpammel kypca actporomun it 10—11 xiraccoB 001ieo0pa3oBaTenbHBIX yUpexkICHUH (aBTOP
B.M. Yapyrun). Meroauueckoe mocobue, «IIpocBemenue» 2017 r.

Pabouas nporpamma OpHMeHTHPOBAaHA HA UCMOJIb30BAaHUE JIMHUU YU4EOHO-METOANYECKOTO KOMILIEKCa
«Cdepb» mo actpoHomMuu, ydeOHUKa «ActpoHoMus» st 10 -11 kmacca oGreoOpa3oBaTeaIbHbIX
yupexaenuit aBtopa: B.M. Yapyruna, usnarenscrsa «IIpocsemenue» 2018r.

IIporpamma npeaycMaTpuBaeT U3y4eHHe aCTPOHOMMH HA 02a30BOM YPOBHe CpeHero oo1ero
oOpa3oBaHusl.

JlaHHBIN yueOHBIN MPeMET OTHOCUTCS K CAMOCTOSITEIbHOMY KYpPCY Y4EOHOIO MJIaHa IKOJBI.
[IporpaMMma mpenycMaTpuBaeT U3yuyeHHUE aCTPOHOMUH Ha 0a30BOM YPOBHE.

IIporpamma paccuntana Ha 34 yaca B roa (1 yac B HezeJ110).

7 mtons 2017 roga noanucan npuka3 MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparyn
Ne 506 «O BHeceHNH M3MEHEHHH B (eiepalibHBI KOMIIOHEHT TOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/IapTOB HA4YaJIbHOTO OOIIEr0, OCHOBHOTO OOIIET0 U CPEeIHETO (TIOTHOT0) 00111ero 0opa3oBaHus,
YTBEPKJIEHHBIH nprka3zoM MuHHCTepcTBa 00pa3zoBanus Poccuiickoit @eneparun ot 5 mapta 2004 r.
No 1089». JlanHbIi TpUKa3 BHOCUT U3MEHEHHs B 4acTh I denepanbHoro kommnoneHnta «CpeaHee
(momHOE) 001IIee 00pa30oBaHKE» IO BONPOCY BO3BPAIICHHS B 0053aTEIILHYIO YacTh y4eOHOTO IIaHa
npeaMera «ACTpOHOMHUSD.

N3yuenne acTpoHOMHH Ha 0230BOM YPOBHE CpeIHEro (TIOJIHOT0) 00IIIero o0pa3oBaHus HAIPABJICHO Ha
JOCTIDKEHHE CIEIYIONMX HeJIei:

0CO3HAHME MPUHIUITAATBHON POJIM aCTPOHOMHH B MO3HAHWHU (PYHAAMEHTAIBHBIX 3aKOHOB MPHPOJIBI U
(bopMHpOBaHUS €CTECTBEHHOHAYUYHOU KapTUHBI MUDA;

npruoOpeTeHne 3HaHui 0 PU3NUECKON MPUPOIe HEOECHBIX TEJ U CHCTEM, CTPOCHHUS IBOJIOIIH
BcenenHolt, mpocTpaHCTBEHHBIX M BpEMEHHBIX MaciITabax BeeneHHol, Hanbonee BaXKHbBIX
ACTPOHOMMYECKHUX OTKPBITHSX, ONPEICTUBIINX PAa3BUTHE HAYKH U TEXHHUKH;

OBJIAICHUE YMEHUSAMHU OOBSICHATh BUIUMOE MOJIOKEHNE U IBM)KEHUE HEOECHBIX TeJl MPUHIUIIAMU
OIpeZIeNICHUs] MECTOIOJIOKEHUS U BPEMEHHU 110 ACTPOHOMHYECKUM O00BEKTaM, HaBbIKaMU
NPaKTUYECKOT0 MCIOJIb30BaHNs KOMIBIOTEPHBIX MPUI0KEHUH 171s ONpeiesIeHNs BUa 3BE3/IHOr0 Heba
B KOHKPETHOM ITYHKTE JUIsI 3aJaHHOTO BPEMEHH;

pa3sBUTHE MO3HABATEIIbHBIX MHTEPECOB, MHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Iporecce
nproOpeTeHus 3HAHUH 110 aCTPOHOMUU C UCTIOIB30BAHUEM PA3TMYHBIX HCTOYHUKOB HHPOPMALIUHU
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

(opMHpOBaHKE HAYYHOTO MUPOBO33PEHNUS;

(dbopMHpOBaHNE HABBIKOB UCIOIb30BAHUS €CTECTBEHHOHAYYHBIX M (PU3UKO - MaTeMaTHYECKUX 3HAHUH
JUIsl 0OOBEKTHOTO aHAJIN3a YCTPOICTBA OKPYIKAIOLIET0 MUpa Ha PUMEPE JOCTUKEHUN COBPEMEHHOMN
acTpo(pU3MKH, aCTPOHOMHUU U KOCMOHABTHKHU.

Kak BHIHO U3 IOCTaBJIEHHBIX LIE€JIE€H, aCTPOHOMMS NTPU3BaHA CTaTh JUIS Kaxoro yuenuka 10-11
KJIACCOB MPEIMETOM, (OPMUPYIOLIUM HE TOJIBKO €IMHYIO0 €CTECTBEHHOHAYUYHYIO KapTUHY MUPA, HO U
MI03HABATEJIbHBIE MHTEPECHI, MHTEIUIEKTyalIbHbIE i TBOPYECKHE CTIOCOOHOCTH. Henb3st He OTMEeTUTh
BaXXHYIO POJIb IIPEAMETA B CTAHOBJIEHNUH TPaKIAHCKOHN MO3UIMH U TATPUOTHYECKOM BOCIIUTAaHUU
BBIITYCKHUKOB — HaIlla CTpaHa B Pa3BUTUHU aCTPOHOMHUH, KOCMOHABTHKH M KOCMO(MU3UKHU BCETIa
3aHUMasa JUAUPYIOLINE MO3ULUU B MUpE.

3ajgauya acTpOHOMUM, KaK U JII000T0 €CTECTBEHHOHAYYHOT'O MpeIMeTa, U3y4aeMOro B OCHOBHOM
IIKOJIC UM Ha 6a30BOM YpOBHE B CTapliei IIKoje, — (opMUpoOBaHHE €CTECTBEHHOHAYYHON
rpaMoTHOCTH. EcTecTBeHHOHay4Hasi TpaMOTHOCTb - 3TO CIIOCOOHOCTh YEJI0BEKA 3aHUMATh AaKTUBHYIO



TPaKJIAHCKYIO TO3UIMIO 110 BOIIPOCAM, CBSI3aHHBIM C Pa3BUTHEM €CTECTBEHHBIX HAYK U IPUMEHEHUEM
WX JIOCTHKEHUH. A TaKKe €ro TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UJIESIMHU, ITO HE
CHHOHUM €CTECTBEHHOHAYYHbIX 3HAHUW U YMEHUH, a 3HaHUSA U YMEHUS - B JICHCTBUU, U HE TIPOCTO B
JIEWCTBUH, a B IEHCTBUM MMPUMEHUTEIHHO K PEATbHBIM 3a/1auaM.

O01mas xapakTepucTHKa Y4eOHOro npeamera

AcTpoHOMHS B IIKOJIE BCETa paccMaTpuBaiach Kak Kypc, KOTOPBIH, 3aBepiuas (pusuko-
MaTeMaTHYECKOe 00pa30BaHNE BHITYCKHUKOB CPEIHEH IIKOJIbI, 3HAKOMUT UX C COBPEMEHHBIMU
MPEJICTaBICHUSIMU O CTPOCHUU U 3BOJIOLMHU BeenenHoil u crnoco0cTByeT (hOpMHUPOBAHUIO HAYYHOTO
MHUPOBO33peHus. B HacTosIee BpeMs BaKHEHIIIMMU 33jJa4aMi aCTPOHOMHUH SIBIISTIOTCS (DOPMHUPOBAHHE
MIPEICTABJICHUH O €IMHCTBE (PU3NUECKUX 3aKOHOB, JISHCTBYIONINX Ha 3eMJie U B O€3rpaHMIHON
BcenenHou, 0 HEmpepbIBHO NPOUCXOIAIIEH 3BOJIIOLNUH HAIIEH TIaHEThI, BCEX KOCMUYECKHUX TEJl U UX
CHCTEM, a TaKkke camoil BceneHHOM.

AcTpoHOMHSI 3aHUMAET 0CO00€ MECTO B CUCTEME €CTECTBEHHOHAYYHBIX 3HAHMI, TaK KaK OHA
3aTparvMBaeT IiTyOWHHBIE BOIIPOCHI CYIIECTBOBAHUS YeJIOBEKa B OKPY’KaIOIEeM MUPE U B Heil
KOHIICHTPUPYIOTCS OCHOBHEIE MPOTUBOPEUMS MEXIy OBITHEM YeJIOBEKa U ero co3HanueM. Ha
MPOTSOKCHUH THICSYENIETH aCTPOHOMMS I11araja B HOTy ¢ ¢unocodueii u penurue, naopmaime,
NOYepIHYTON U3 HaOII0IeHU 3BE3AHOTO Heba, MUTala BHYTPEHHUN MHp YEIOBEKa, €r0 PEITUTHO3HbIE
MpeICTaBICHHs 00 OKpYy»KaromeM Mupe. Bo Bcex apeBHUX PritocodCKuX MIKOIax aCTPOHOMUS
3aHUMala BeAylee MecTo. Tak Kak acTpOHOMMSI HE 3aTparuBajia HETOCPEACTBEHHO YCIOBUS KU3HU U
JeSITeIbHOCTH YEJIOBEKa, TO MOTPEOHOCTh B HEMl BO3HMKAJIa Ha 60jiee BHICOKOM YPOBHE YMCTBEHHOTO U
JlyXOBHOT'O Pa3BUTHS YEIIOBEKA, M IO3TOMY, OHA ObLJIa JIOCTYITHA TTIOHUMAHUIO y3KOTO Kpyra
00pa3zoBaHHBIX JIOZIH. Bce coBpeMeHHOe ecTecTBO3HaHME: (hU3MKaA, MaTeMaTrkKa, reorpadus u
JIpyTHe HayKu — MHUTAJIOCh U Pa3BUBAJIOCH OJiarogapsi pa3BUTHIO acTpOHOMHH. Jl0CTaTOYHO
BCIIOMHUTh MEXaHUKY, MaTeMaTUYECKUI aHAJIN3, pa3BUThie HpIOTOHOM M €ro nmocieaoBaTessiMu B
OCHOBHOM JIJ151 OOBSICHEHUS IBMKEHHsI HeOeCHBIX Tell. COBpeMEHHBIC UCH U TEOPUU: OOIIast TeOpHs
OTHOCHUTENIbHOCTH, (PU3HKA 3JIEMEHTAPHBIX YaCTUI] — BO MHOTOM OCHOBBIBAIOTCSI Ha JOCTHXKEHUAX
COBPEMEHHOW aCTPOHOMHH, TAKUX €€ Pa3JIeNIOB, KaK acTpopU3UKa U KOCMOJIOTHS. YTOOBI MpaBUIHLHO
MOHSTH COBPEMEHHOE €CTECTBO3HAHUE, HEOOXOIMMO H3y4YaTh aCTPOHOMUIO, IPOHU3BIBAIOIIYIO €TI0 U
JIEKAITYI0 B €T0 OCHOBaX. MHOTHE CIEIUAIMCTBI CYUTAIOT, YTO BOOOIIIE MPETOJaBaHue
€CTECTBO3HAHMS HAJIO TIOCTPOUTH Ha OCHOBE €r0 aCTPOHOMUYECKUX KOpHEH. [lo-Buaumomy, Takon
MIOJIXO/]T TIO3BOJIUT HE TOJILKO MOBBICUTH KAYECTBO €CTECTBEHHO - HAYYHOTO 00pa30BaHMUs, HO U PEIIUTh
npobiieMy MOTEpU MHTEpeca yYaluxcsl K U3y4eHUIO0 eCTECTBEHHBIX HAYK.

Ieay u 3271244 M3VYEHUS ACTPOHOMUH
IIpu n3y4eHnn OCHOB COBPEMEHHON aCTPOHOMUYECKON HAYKH IIEPe] yYalllMUMUCS CTaBATCA
CIEAYIOIINE HeTH:
MOHSATH CYIIHOCTh MMOBCEIHEBHO HAOJIIOAEMBIX U PEJIKMX aCTPOHOMUYECKUX SIBJICHUIA;
MMO3HAKOMUTHCS C HAYYHBIMH METOJIAMU U UCTOpUEN U3ydeHus: BeeaeHHo;
MOJTYYUTh TIPEJCTABICHUE O JeHCTBUH BO BeeneHHON (hU3HUECKUX 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCIIOBUSIX, U €JUHCTBE MEraMupa 1 MUKpPOMUDA;
oco3HaTh cBoe MecTo B CollHeUHOM cucTteMe U ['anakTuke;
OIIYTHUTH CBSI3b CBOETO CYHIECTBOBAHUS CO BCEH MCTOPUEH ABOIOIMN MeTarajiakTUKH;
BBIPA0OTaTh CO3HATETFHOE OTHOIIICHHE K aKTUBHO BHEAPSIEMOU B HAIy KU3Hb ACTPOJIOTHH U APYTUM
OKKYJIbTHBIM (930T€PUUYECKUM) HAyKaM.
I'maBHas 3aa4ya Kypca — AaTh yYalIuMcs LEIOCTHOE MIPEICTaBICHUE O CTPOSHUHU U ABOJIIOLIUU
Bcenennoi, pacKpbITh Nepe/l HUIMU aCTPOHOMHUYECKYIO KapTHHY Mupa XX B. OTCro/1a clieiyeT, 4To
OCHOBHOM yIop IpH W3YYEHUU aCTPOHOMHHU JIOJHKEH OBITH CAENIaH Ha BOIIPOCHI aCTPO(DU3HKH,
BHETaJaKTUYECKON aCTPOHOMHUH, KOCMOIOHUH U KOCMOJIOTHH.

MecT0 VU4E€0OHOI0 IpeaMeTa B VIEOHOM ILIaHe




W3ydenue kypca paccuntaHo Ha 34 yacoB. BaxkHyIo poiib B OCBOSHHH Kypca HUTPAIOT MPOBOIUMBIC BO
BHEYPOYHOE BpeMsl COOCTBEHHBIC HaOMIOIeH s yaanuxcs. Crierudpuka mIaHuPOBaHMS THX
HaOJr0IeHU onpeaenseTcs AByMsl 0OCTOSTEIbCTBAMU. Bo-niepBbIX, OHU (32 UCKIIIOUYCHUEM
HaOmoieHnit CoJtHIa) TOJIKHBI TPOBOJIMTHCS B BEUSPHEE WIIH HOYHOE BpeMs. BO-BTOPBIX, 00BEKTHI,
NPUPOAA KOTOPBIX U3yYaeTCs HAa TOM WM HHOM yYpPOKe, MOTYT OBbITh B 3TO BpeMs HEJJOCTYITHBI JJIsi
HaOmoaeHui. [Ipu nmanupoBaHUM HAOIOACHHHN 3TUX 00BEKTOB, B OCOOCHHOCTH, TIJIAHET,
HCO6XOHI/IMO y‘-II/ITBIBaTB YCJIOBI/DI X BUIUMOCTH.

TPEBOBAHUA K YPOBHIO ITIOAI'OTOBKH YUYAIIIUXCSA

[TomyuuTh mpeacTaBIeHUs O CTPYKTYpE U MaciTabax BeeneHHol 1 MecTe yenoBeka B Heil. Y3HaATh 0
CpEeNCTBAX, KOTOPBIE UCIOJB3YIOT aCTPOHOMBI, YTOOBI 3arJISIHYTh B cCamMble yIaj€HHbIE YTOJIKU
BcenenHoli 1 He TONBKO yBHJIETh HEOECHBIE Tella B HEAOCTYITHBIX ¢ 3eMIIM JHAaIla30HaX JUTMH BOJH
AJIEKTPOMArHUTHOTO U3JTyYeHUsl, HO U Y3HATh O HOBBIX KaHajaX MoJyuyeHus: HHpopMaIuu 0 HeOECHbIX
TEJax C MOMOILBIO HEUTPUHHBIX U TPAaBUTAL[MOHHO-BOJIHOBBIX TEJIECKOIIOB.

3HaTh 0 HAOIIOJAEMOM CJIOKHOM JBM>KeHHH TutaneT, JIynel u ConHila, ux uaTepnperanuu. Kakyio
poJb urpanu HaOmroneHus 3atMeHui JIynsl u ConHIIa B )KM3HM OOIIECTBA U UCTOPUS UX HAYYHOTO
00bsicHeHus. Kak Ha OCHOBE aCTPOHOMUYECKHX SIBICHUI JIIOU HAYYHIIUCh U3MEPSITh BPEMS U BECTH
KaJICH/1aph.

3HaTh, Kak O1aroaaps pa3BUTHIO ACTPOHOMUM JIFOJIU TIEPEIIN OT MPEICTaBICHUS T€OLIEHTPHUUECKOM
CUCTEMBI MUPA K PEBOJIIOLIMOHHBIM IIPECTABICHUSAM I'eJINOLIEHTPUUECKON cucTeMbl Mupa. Kak Ha
OCHOBE MOCJIeAHEN OBLIIM OTKPBITHI 3aKOHBI, YIIPABIISIIOIINE JBMKEHUEM IUIAHET, 3aKOH BCEMUPHOTO
TATOTEHUS.

Ha mpumepe ncnonap30BaHus 3aKOHA BCEMUPHOTO TATOTEHUS MOJIYYUTh IPEICTABICHUS O
KOCMHUYECKHX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTHIBAIOTCS TPAEKTOPUHU MOJETOB KOCMUYECKUX
anmnapaToB K IUIaHeTaM. Y3HaTb, KaK MPOSBIISIET ce0sl BCEMUPHOE TATOTEHUE Ha SIBICHUSAX B CCTEME
3emisi—JIyHa, ¥ HBOJIIOIMIO 3TOW CHCTEMBI B OyayIieM. 3HaTh O COBPEMEHHOM IIPEJICTaBICHHH, O
ctpoeHnu COJTHEYHOM CHCTEMBI, O CTPOCHUHU 3eMJTU Kak IJIaHEThl U MPUPOe MapHUKOBOTo 3 dekra, o
CBOWCTBAX IUIAaHET 3€MHOM I'PYMIIbI U TUIAHET-TUTAHTOB M 00 UCCIIEIOBAaHUAX aCTEPOHIOB, KOMET,
METEOPUTOB U HOBOTO KJlacca HEOECHBIX TeJl KapJIMKOBBIX IJIaHET.

[TomyuyuTh mpeacTaBiIeHUE O METOAAX ACTPOPU3NIECKUX UCCIIEOBAHUH U 3aKOHAX (PU3UKHU, KOTOPHIE
UCHOJIB3YIOTCS JI N3y4eHUs (pU3nuecku CBONCTB HEOECHBIX Tell.

3Hatp npupoay CoJlHLA ¥ €T0 aKTUBHOCTH, KaK COJIHEYHAsl aKTUBHOCTh BIIMSAET HA KIMMAT U
ounochepy 3emiin, Kak Ha OCHOBE 3aKOHOB (DM3UKU MOXKHO pacCUMTaTh BHyTpeHHee cTpoeHue ComHIa
U KaK HaOJI0/IeHHs 3a MOTOKaMH HeHTpuHO oT CoJIHIa MOMOTJIIH 3aryIsiHyTh B 1IeHTp COJIHIIA U Y3HATh
0 TEPMOSIAEPHOM HUCTOYHUKE SHEPTUH.

3HaTh, KaK ONPEACISIOT OCHOBHBIE XapaKTEPUCTUKU 3BE3]1 M UX B3aUMOCBSI3b MEXIY COOOH, O
BHYTPEHHEM CTPOCHUHU 3BE3]] U HCTOYHUKAX MX IHEPTHH; O HEOOBIYHOCTU CBOMCTB 3BE3]] O€IIbIX
KAPJIMKOB, HEUTPOHHBIX 3BE31 U YEPHBIX AbIP. Y3HATh, KAK POXKIAIOTCSA, )KUBYT U YMUPAIOT 3BE3/IBI.
3HaTh, KaK 10 HAOIIOACHUSIM MyJIbCUPYIOIINX 3BE3 e en ] ONpenesiTh paCCTOSHUS A0 APYTUX
rajlakTHK, KaK aCTPOHOMBI 110 HAOJIOACHUSAM JBOMHBIX U KPATHBIX 3BE3/ OMPEACISIOT UX MACCHI.
[TomyunTs pencTaBiIeHNs O B3PbIBAX HOBBIX M CBEPXHOBBIX 3BE3]] M Y3HaTh, KaK B 3BE3/1aX
00pa3yIoTCs THKENOE XUMUYECKHE HIEMEHTHI.

V3HaTh, Kak ycTpoeHa Hama [anaktrka — Mueunsiil [1yTh, kKak pactipeeneHbl B Held pacCcestHHbIE U
[IapOBBIC 3BE3AHBIC CKOTUICHUS M 00JIaka MEX3BE3THOTO Ta3a U MblUTK. Kak ¢ TOMOIIbI0 HAOTIOACHU
B MH(PaAKPACHBIX JIy4yaX yAajaoch MPOHUKHYTH Yepe3 TOJILY MEK3BEZTHOIO ra3a U MbUIH B LEHTP
I"aymakTuKy, yBUAETh ABUKEHUE 3BE3] B HEM BOKPYT CBEPXMACCUBHON YEPHOU JBIPHI.

[TonmyuuTh pencTaBIeHUE O PA3IUYHBIX TUIIAX TAIAKTHK, Y3HATH O MPOSBICHUAX aKTUBHOCTH
rajJlakTHK ¥ KBa3apoB, paclpeIeIeHUH raJlakTUK B TIPOCTPAHCTBE U (POPMUPOBAHUU CKOTIJICHUN U
SAYEHUCTON CTPYKTYPBI UX PACIPEACICHUS.



3HaTh O CTPOECHUH U HBOJIOIMH YHUKAJIBHOTO 00bekTa BeenenHoit B nenoM. [Ipocnenuts 3a
pa3sBUTHEM NIPEACTABICHUN O KOHEYHOCTH U OeCKOHeUHOCTH BeeneHHoi, o GpyHIaMeHTanbHbIX
napajgoKcax, CBA3aHHbIX C HUMH.

[ToHATh, KaKk U3 HAOIIOJAEMOT0 KPaCHOIO CMELIEHU B CIIEKTpaxX AANEKUX IaJakTHK MPHUIUIH K
BBIBOJIY O HECTAIIMOHAPHOCTH, pacIIMpeHuH BceneHnoil, u, 4To B MponuIoM oHa OblIa HE TOJIBKO
IUIOTHOM, HO U ropsiue U, 4YTO HaOJII0JaeMO€e PEIMKTOBOE U3JIy4YE€HHUE MTOATBEPKAAET 3TOT BaXKHBII
BBIBOJ] COBPEMEHHON KOCMOJIOTHH.

3HaTh, KaK OTKPBUIN YCKOPEHHOE pacliupeHre BCcelleHHOM U ero CBSA3bI0 C TEMHOM SHEPTUEHN U
BCEMHUPHOM CUJIOW OTTAJIKUBAHUS, IPOTUBOCTOALLEH BCEMUPHOMN CUJIE TSATOTCHUS.

3HaTh 00 OTKPBITUU SK30IUIaHET — IUIAHET OKOJIO JPYTUX 3BE3/1 U COBPEMEHHOM COCTOSHUU
po0JIeMbl MOMCKa BHE3EMHBIX LIMBUIM3ALMN U CBSI3H C HUMHU.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O INTPEAMETA 11O
NTOI'AMOBYYEHMUS B 10 KJIACCE:

[TomyuuTh mpeacTaBIeHUs O CTPYKTYpE U MaciTabax BeeneHHol 1 MecTe yenoBeka B Heil. Y3HATh 0
CpEeNICTBAX, KOTOPBIE UCIOJIB3YIOT aCTPOHOMBI, YTOOBI 3arJISIHYTh B cCaMble y1aj€HHbIE YTOJIKU
BcenenHoli 1 He TONBKO yBHJIETh HEOECHBIE Tella B HEAOCTYITHBIX ¢ 3eMIIM JHAIla30HaX JUTMH BOJH
AIIEKTPOMArHUTHOTO U3JTyYeHUsl, HO U Y3HATh O HOBBIX KaHajaX MoJyuyeHus: HHpopMaIuu 0 HeOEeCHbIX
TEJax C MOMOILBIO HEUTPUHHBIX U TPAaBUTALMOHHO-BOJIHOBBIX TEJIECKOIIOB.

VY3HaTh 0 HAOMIOJAEMOM CIIOKHOM JIBHOKeHHH 1u1aHeT, JIynsl u ConHila, ux uaTepnperanuu. Kakyto
poJb urpanu HaOmroneHus 3atMeHui JIynsl u ConHIIa B )KM3HM OOIIECTBA U UCTOPHUS UX HAYYHOTO
00bsicHeHus. Kak Ha OCHOBE aCTPOHOMHUYECKHX SIBJICHU JIIOU HAYYHIIUCh U3MEPSITh BPEMS U BECTH
KaJICH/1aph.

VY3HaTh, Kak Oyarogapsi pa3BUTHIO aCTPOHOMMH JIFOH MEPEILTN OT MPECTaBICHUS T€OLEHTPUYECKOM
CUCTEMBI MUPA K PEBOJIIOLIMOHHBIM IIPECTABICHUSAM I'eJINOLIEHTPUUECKON cucTeMbl Mupa. Kak Ha
OCHOBE TNOCJIeAHEN OBLIIM OTKPBITHI 3aKOHBI, YIIPABIISIIOIINE ABMKEHUEM TUIAHET, U MO3IHEE, 3aKOH
BCEMUPHOI'O TATOTEHUS.

Ha mpumepe ncnonp30BaHus 3aKOHA BCEMUPHOTO TATOTEHUS MOJIYYUTh IPEICTABICHUS O
KOCMHUYECKHX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTHIBAIOTCS TPAEKTOPUHU MOJETOB KOCMUYECKUX
anmnapaToB K IUIaHeTaM. Y3HaTb, KaK MPOSBISIET ce0sl BCEMUPHOE TATOTEHUE Ha SIBICHUSAX B CHCTEME
3emis—JlyHa, ¥ 3BOJIOIUIO ATON CUCTEMBI B OYAYIIIEM.

VY3HaTh 0 COBPEMEHHOM IPEACTaBICHUH, O CTpOeHUHU COTHEYHOI CUCTEMBI, O CTPOCHUHU 3EMJIU KaK
TUTAaHETHI M IPUPOJIE MAPHUKOBOTO 3 peKTa, 0 CBOMCTBAX MIaHET 3¢MHOM IPyIIbI U IIAHET-TUTAHTOB
1 00 UCCIIeZIOBAHUAX aCTEPOUIOB, KOMET, METEOPUTOB U HOBOT'O Kjlacca HEOECHBIX TeJ KapJIUKOBBIX
IUTAHET.

[TomryuuTs peCTaBICHUE O METO/IaX aCTPOPHU3NUECKUX UCCIETOBAHUM U 3aKOHAX (PU3UKU, KOTOPBIE
UCTIONIB3YIOTCS IJIs1 U3Y4YEHUs! (PU3UUECKU CBOWCTB HEOECHBIX Tell.

VY3nare npupony CoiHIa ¥ €ro aKTUBHOCTH, KaK COJIHEYHAsl aKTUBHOCTb BIMSIET HA KIMMAT U
ouocdepy 3emin, Kak Ha OCHOBE 3aKOHOB (PM3MKU MOXHO paccuuTaTh BHyTpeHHee crpoeHue CoiHia
U KaK HaOJIto/IeHus 3a MOTOKaMu HelTpuHOo oT CoJIHIIa TOMOTJIH 3ariisiHyTh B LIeHTp CoJiHIa U y3HATh
0 TEPMOSIEPHOM UCTOYHHUKE SHEPTUU.

VY3HaTh, Kak OMPEeNsIoT OCHOBHBIE XapaKTEPUCTUKHU 3BE3/ U UX B3aUMOCBSI3b MEXy COOOH, O
BHYTPEHHEM CTPOEHHH 3BE3/ U HICTOUHUKAX WX YHEPTUU; O HEOOBIYHOCTH CBOMCTB 3BE3] OENbIX
KApJIMKOB, HEUTPOHHBIX 3BE3/ M YEPHBIX AbIP. Y3HATh, KAK POKIAAIOTCSA, ’KUBYT U YMUPAIOT 3BE3/IBI.
VY3HaTh, KaK 110 HAOIIOJCHUSAM MYIbCUPYIOUINX 3BE3] ehen OnpeaessITh PaCCTOSHUS 10 IPYTHX
raJlakTHUK, KaK aCTPOHOMBI 110 HAOJIIOACHUSIM JIBOMHBIX M KPATHBIX 3BE3]1 OMPEIEIIAIOT UX MACChI.
ITosryunTs npeaCTaBIEHUS O B3pbIBAX HOBBIX U CBEPXHOBBIX 3BE3]1 U y3HATh, KaK B 3BE3/1aX
00pa3yroTcs TSHKEIbIe XUMUYECKUE 3JIEMEHTHI.

V3Hath, Kak ycrpoeHa Hama I'anmaktuka — Miueunsiii [1yTe, Kak pacnpeneneHsl B He pacCesHHbIE U
[IapOBBIE 3BE3AHBIE CKOTIEHUS, U 00J1aka Mexk3BE3IHOTO Tra3a u nmeltu. Kak ¢ moMoipio HaOmoaeHui
B MH(PAKPACHBIX JIyyaX yIaloCh IPOHUKHYTH Y€pe3 TOJILY MEK3BE3IHOTO ra3a U MbUIH B IIEHTP
["amakTuky, yBUAETh ABUKEHUE 3BE3]] B HEM BOKPYT CBEPXMACCHUBHOW YEPHOU JBIPHI.



[TosryunTs IpeaCTaBIEHNE O PA3IMYHBIX TUIAX TAJIAKTUK, Y3HATh O IPOSABICHUSIX aKTUBHOCTH
rajlakTHK M KBa3apoB, paclpe/Ie/IeHUH raJlakTUK B IIPOCTPAHCTBE U (POPMUPOBAHUU CKOIIJICHUN U
AYEUCTON CTPYKTYPBI UX pacIpeeICHHUS.

VY3HaTh O CTPOCHUH U SBOJIONUN YHUKAIILHOTO 00bekTa Beenennoit B nienoM. [Ipocnenuts 3a
pa3BUTHEM IPEACTABICHUN 0 KOHEYHOCTH U OeCKOHEYHOCTH BeeneHHoi, o GyHIaMeHTanbHbIX
napagoKcax, CBA3aHHbIX HUMH.

[ToHATH, KaK U3 HAOIIOJAEMOT0 KPAaCHOTO CMELICHHUS B CIIEKTpaxX AAJEKUX TaJakTHK MPHUIIUIH K
BBIBOJIY O HE CTallMOHAPHOCTH, pacliMpeHnH BceaeHHoM, 1, 4TO B IPOLIOM OHA ObLIa HE TOJIBKO
IUIOTHOM, HO U TOpsiYe U, YTO HAOJII0JaeMO€E PEIMKTOBOE M3IIyUYeHHUE MOATBEPKAAET 3TOT BaXKHBIHI
BBIBOJI COBPEMEHHOU KOCMOJIOTHH.

VY3HaTh, KaK OTKPBUIM YCKOPEHHOE paclIupeHre BeeneHHoM U ero CBA3bI0 ¢ TEMHOM HEprue u
BCEMUPHOM CHUJION OTTAJIKMUBAHUS, POTUBOCTOAIIECH BCEMUPHOUN CHIIE TATOTCHHUS.

Y3HaTh 00 OTKPBITUN SK30IUIAHET — IUIAHET OKOJIO APYTUX 3BE3] M COBPEMEHHOM COCTOSTHHH
po0JIeMbl MOMCKAa BHE3EMHBIX LIMBUIM3ALUN U CBSI3U C HUMH.

HayuuTtbcst IpOBOAUTH MPOCTENIIINE aCTPOHOMUYECKHE HAOIIOACHNUS, OPUEHTHPOBATHCS CPEIN SIPKUX
3BE37 U CO3BE3IUM, U3MEPATH BBICOTHI 3BE311 M COJIHIIA, ONPENesTh ACTPOHOMHUYECKMMH METOIaMU
BpeMs, IIUPOTY U JIOJNTOTY MecTa HaOIoIeHH, n3MepATh auametp CoHIA U U3MEPATh COTHEUHYIO
AKTUBHOCTb U €€ 3aBUCHUMOCTb OT BPEMEHHU.

COJAEP/)KAHME ITPOI'PAMMBI

BBejneHue B aCTpPOHOMHIO

Crtpoenue u macuutadbl BeesieHHoi, 1 coBpeMeHHbIe Ha0Jl0AeHus: Kakue Tena 3anoyHsI0T
Bcenennyro. KakoBbl X XapakTepHbIe pa3Mephl U pacCcTosHUS Mexxay HUMHU. Kakue puznueckue
yCIIOBUS BCTpeuaroTcsl B HuX. Beenennas pacmupsiercs. ['ne u kak paboTaroT camble KpyIHbIE
ONTHUYECKHUE TeNeCKoNbl. Kak acTpoOHOMBI UCCIIENYIOT raMmma-u3iydenne Beenennoit. Yto yBunenu
IrPaBUTALMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEIECKOIIBI.

AcTpomerpus
3Bé31HOE He0O0 U BUANMOE ABMKEHNE HeOeCHBIX cBeTHI: Kakue 3BE306I BXOIAT B CO3BE3 AU

Opuona u Jlebens. ConHile nBrkeTcs 1Mo skaunTtuke. [ImaneTsr coBepiaioT rneriaeodpasHoe
nerkeHne. HeGecHbie koopanHaThl. UTO Takoe HEOECHBIN SKBaTOp U HeOecHbIN MepuauaH. Kak
CTPOSIT SKBAaTOPHAIIbHYIO CUCTEMY HEOECHBIX KoopAuHAT. Kak cTposAT rOpH30HTAIbHYIO CUCTEMY
HEOECHBIX KOOPAMHAT.

Buaumoe nBu:xenue miadet u Cosnnna: [letneoOpa3zHoe 1BUKEHHE MJIAHET, MOMSITHOE U MPSAMOE
JIBIKEHUE TJIaHEeT. DKIIUITHKA, 30/IMaKaibHble co3Be3usi. HepaBHoMepHoe nBrkenne ColHLa 1o
SKJIUIITUKE.

JABu:xenne JIynol u 3aTtMenus: @a3pl JIyHbl U CHHOOUYECKUN MECHL], YCIOBUS HACTYILICHUS
COJIHEYHOTO U JJYHHOTO 3aTMeHuil. [louemy npoucxonst conHeyHslie 3aTMeHusa. Capoc 1
MpEACKa3aHMs 3aTMEHU.

Bpemsi u kajieHaapb: 3BE3THOE U COTHEYHOE BPEMsI, 3BE3IHBIN U TPOMTUYECKUM TOJI. Y CTPOMCTBO
JYHHOTO M COJIHEYHOTO KalleHAaps, MpoOJIeMbl UX corjiacoBaHusi FOnMMaHCKUiA ¥ TPUTOPHAHCKHIA
KaJICHIapH.

HebGecHas mexaHuka

I'emonenTpuyeckas cucrema mupa: Ilpencrasnenus o crpoennn ColHEYHON CUCTEMBI B aHTHUUHBIE
BPEMEHA UB CPEJHEBEKOBBE. | €TMOLIEHTpUYECKAsl CUCTEMA MUPA, TOKA3aTEeIbCTBO BPALIEHUS 3EMIIU
Bokpyr ConHua. [Tapannakce 3B€31 U onpeiesieHUE pacCTOSIHUS 10 HUX, NTapCeK.

3akonbl Kensiepa: Otkpeitue U.Kemnepom 3aKkoHOB IBM>KEHUS 1U1aHET. OTKPBITHE 3aKOHA
BcemupHoro TsaroteHus U 0000ménHbIe 3akoHbl Kerepa. Onpenenenne Macc HEOECHBIX TeTl.




KocMmunueckue ckopoctu: Pacuérsl nepBoii U BTOpOil KOCMHUYECKONW CKOPOCTU M UX (PU3HUECKHIA
cMmbici. [Tonér FO.A. I'arapuHa Bokpyr 3emiin 1o KpyroBoi opOuTe.

MexniaHeTHble nepenérnl: [IoHaTHe ONTUMAIBHON TPAEKTOPUHM IOJIETA K IIIaHeTe. Bpems moséra k
IUTAHETE U 1aThbl CTapTOB.

Jlyna u eé Biausinue Ha 3emumio: Jlynusiii pensed u ero nmpuposa. [IpunuBHoe B3auMoaecTBIE
Mexay Jlynoit u 3emné€it. Y nanenue Jlynsl ot 3eMiu u 3ameiienue BpamieHus 3emiu. [Ipeneccus
36MHOM OCHU U IIPEABAPEHUE PABHOICHCTBUM.

CrpoeHne COTHEYHOI CHCTEMBbI

CoBpemennbie npeacraBieHus 0 Conneunoii cucreme: CocraB ConHeuHoit cuctemsl. [LmaneTs
3eMHOU TPYMIIBI U IJIAHETHI-TUTAHTHI, UX TPUHIUIHAIbHEIE paznuaus. O6mnako komet Oopra u [losic
Koiinepa. Pa3mepsl Tel1 COTHEYHON CUCTEMBI.

ITnanera 3emas: ®opma u pasmeps! 3eMian. BHyTpenHee ctpoenue 3eminu. Posb mapHUKOBOTO

s dexra B hopMupoBaHUH KIMMaTa 3eMITH.

IInaners! 3eMHoi rpynnsi: Mccnenosanus Mepkypusi, Benepsl 1 Mapca, nux cxoxecTb ¢ 3eMIEN.
Kax mapHukoBbIit 3¢ (HeKT rpeeT moBepXHOCTh 3eMiin U TieperpeBaet armochepy Benepsi. Ectb
XKHU3Hb Ha Mapce. DBoumonusi opouT cryTHUKOB Mapca ®@oboca u Jleiimoca.

Inanersi-ruranTel: Ousnueckue cpoiicta FOmurepa, Carypna, Ypana u Hentyna. Bynkanudeckas
JesTenbHoCTh Ha cnyTHUke FOmurepa Ho. Ilpupona Komen BOKpYT MIaHET-TUTAHTOB.
Il1aHeThI-KAPJIMKH U UX CBOMCTBA.

Maumbie Tesia CosiHeuHo cuctembl: [Ipupona u nemxenne acrepouioB. Criennduka IBHKEHUSI
rpym actepousioB TposiaiieB u I'pekos. [Ipupona u auxenue komer. [losic Koitnepa u O6mako
komeT Oopra. [Ipupona MeTeopoB U METEOPUTOB.

Meteopsl U MeTeopuThl: [Ipupoa nagaromux 38€31, METEOPHBIE TIOTOKU U UX paguaHThl. CBs3b
MEXy METEOPHBIMH IMOTOKaMU U KoMmeTamHu. [Iprupoia KaMeHHBIX U &KeJe3HbIX MeTeopuToB. [Ipupona
METEOPUTHBIX KPaTEPOB.

Actpodu3uKa U 3Be31HAA ACTPOHOMUSHA

MeTtoas! acTpOPU3HYECKUX HCCIEI0BAHUIN: Y CTPOUCTBO U XapaKTEPUCTUKU TEIECKOIIOB
pedpakTopoB u pedIeKTOPOB. Y CTPONCTBO PaIUOTEIIECKONIOB, PAIUOUHTEP(HEPOMETPHI.

Couanne: OcHoBHble XapakTepucTuku ConHua. OnpeneneHne Macchl, TEMIEPaTypbl U XMMHYECKOTO
coctaBa Comara. Ctpoenue conmHeuHor atMocdepsl. CoaHeYHasi aKTUBHOCTD U €€ BIUSHUE Ha 3EMITIO
u 6uocdepy.

Buyrpennee crpoenne Counna: Teopernueckuii pacu€t temnepaTtypsl B rieHTpe ConHua. AnepHsiit
MCTOYHMK YHEPTUU U TEPMOSJIEPHBIE PEAKIIMU CUHTE3a T'eJiisl U3 BOAOPO/Ia, IEPEHOC SHEPTUH U3
nenTpa ConHIla HapyKy, KOHBEKTUBHAsI 30Ha. HEUTpUHHBIN TenecKon 1 HaOJI0ICHNS TTOTOKA
HeiiTpuHo oT CosHLa.

OcHOBHBbIE XapaKTePUCTUKH 3BE31: OnpeiesieHue OCHOBHBIX XapAaKTEPUCTUK 3BE3/I: MACCHI,
CBETUMOCTH, TEMIIEPATYPhl U XUMHUYECKOTO cocTaBa. CriekTpanbHas Kiaccuukaius 3BE311 u e
¢buznyeckue OCHOBBIL. JlMarpaMMa «CHeKTpaIbHbIA KIIACC» — CBETUMOCTD 3BE3/1, CBA3b MEKY Maccoi
Y CBETUMOCTBIO 3BE3I.

BuyTpenHnee crpoenne 3Bé31: CTpoeHuUe 3B€3/bI IIIaBHOM MOCIEI0BATEIbHOCTH. CTpoeHHe 3BE3]T
KpPaCHBIX TUTAHTOB M CBEPXTUT'AHTOB.

Beable kapjnku, HeHTPOHHBbIE 3BE3/IbI, MyJIbCapbl H YéPHBbIE AbIPbI: CTpoeHue 3BE3 T OSIIBIX
KApJIMKOB U IIpeAeII Ha uX maccy — npenen Yanapacekapa. [lyabcapsl 1 HEUTPOHHBIE 3BE3/BI.
[Ipupoaa 4E€pHBIX IbIp U UX HapaMETpPHI.

JIBoliHbIe, KpaTHbIE U NepeMeHHbIe 3Bé31b1: HalmroneHus TBOMHBIX M KPAaTHBIX 3BE3]1. 3aTMEHHO-
nepemMeHHsble 3B€37bl. OmpeaeseHne Mace IBOMHBIX 3BE3. [lynbcupyromue nepeMeHHble 3BE31bl,
KpUBbIC U3MEHEeHHU Oyiecka nedens. 3aBUCUMOCTb MEXIYy CBETUMOCTBIO U TIEPUOIOM MYJIbCAIHHA Y
nedenn. [edennpr — masku Bo BeeneHHOM, 110 KOTOPHIM OMPEIEISIIOT PACCTOSHUS 10 JATEKUX
CKOIUICHUH U TaJIAKTHK.

HoBble U cBepXHOBBIE 3Bé3/1bI: XapaKTEPUCTUKN BCIBIIIEK HOBBIX 3BE3/. CBSI3b HOBBIX 3BE3]] C
TECHBIMU JIBOMHBIMU CHCTEMaMHU, COJIEPKAIIMMHU 3Be3/y Oelnblii kapiuk. [leperekanue BemiecTsa u
AJIEPHBIN B3pBIB HAa OBEPXHOCTH Oeoro kapiuka. Kak B3pbIBaloTCS CBEpXHOBBIE 3BE3/bI.




XapaKTepUCTUKHU BCTIBIIIEK CBEPXHOBBIX 3BE3/1. [ paBUTAIIMOHHBIN KOJTaTic 6eIoro Kapiimka ¢ Maccou
Yanapacekapa B COCTaBe TECHOM ABOMHOM 3B€3/1bl — BCIIBIIIIKA CBEPXHOBOM MEepBOro Tumna. B3peis
MAaCCUBHOM 3BE3/IbI B KOHIIE CBOCH IBOIIIOIIMHA — B3PhIB CBEPXHOBOW BTOpOro Tuma. HabmoaeHue
OCTAaTKOB B3PBIBOB CBEPXHOBBIX 3BE3/.

IBOTIOIHUSA 3BE3/A: POXKICHHUE, )KU3Hb U CMePTh 3B€31: Pacuér npoaomKUTEIbHOCTH )KU3HU 3BE3]
pa3HOM Macchl Ha IJIaBHOM NOCIIeN0BaTENbHOCTH. [lepexo B KpacHbIE TUTaHThl M CBEPXTUTAHTHI
nociie ucuepnanus Bojopoa. CrokoiHas 3BOJIIOLMS MaJI0 MAaCCUBHBIX 3BE3/1, U TPaBUTALIMOHHBIN
KOJUTAIC W B3PBIB C 00pa30BaHUEM HEUTPOHHOU 3BE3]IbI MIIM YEPHOU JILIPHI MACCUBHOM 3BE3/IBI.
Omnpenenenne Bo3pacTa 3BE3HBIX CKOIUIEHUI U OTAEIbHBIX 3BE3/1 U IIPOBEPKA TEOPUH IBOJIIOLIMH
3BE3I.

Mueynslii Ilyre

I'a3 u nbLab B IN'astakTuke: Kak oOpa3yrorcs oTpakarenbHble TyMaHHOCTH. [lodemy cBeTsTCS
muddy3Hble TyMaHHOCTH. Kak KOHIIEHTpHUPYIOTCS Ta30BbIE U MbUIEBbIE TYMAaHHOCTH B [ anmakTuke.
PaccesiHHbIE ¥ HIapOBbIe 3BE3IHbIE CKOMIeHHs: HaOmoaembie CBOMCTBA pacCeSTHHBIX 3BE3THBIX
ckoruieHuii. Habmroaemble cBOMCTBA MIapOBBIX 3BE3/IHBIX CKOIUIEHUH. Pacnipenenenne u xapakrep
JIBIOKEHUA CKOIUIeHUH B ["anakTuke. Pacnipenenenne 3BE€3/1, CKOIUICHUH, Ta3a U NMbLIK B ['amakTuke.
CeepxmaccuBHas 4€pHas JpIpa B 1ieHTpe ["amakTuku u kocMudeckue ayun. MadpakpacHsie
HaOJI0/IEHUS ABIKEHUS 3BE3] B LieHTpe ["anakTuku u oOHapyKeHue B LIeHTpe [ anakThuku
CBEPXMAaCCUBHON 4epHOH AbIphl. PacuéT mapameTpoB cBepXMaccHBHOM u€pHoii apIpbl. Habmonenus
KOCMHMYECKHX JIy4el U UX CBS3b CO B3PbIBAMHU CBEPXHOBBIX 3BE3.

I'anakTuku

TlanakTuku: Kak knaccuuupoBaiy ralakTuky no Gopme U KaMepTOHHAs Auarpamma Xaooma.
CBolicTBa cIMpaIbHbIX, JUIMIITHYECKUX U HEMPaBUIbHBIX ranakTHK. KpacHoe cMmelieHue B CIeKTpax
TaJIaKTUK U ONPEJEIIEHNE PACCTOSIHUSL 10 HUX.

3akon Xa00sa: BpanieHue rajakTuk U TEMHas MaTEpUsi B HUX.

AKTHBHBIE TAJIAKTHKH U KBa3apbl: [Ipupoia akTHBHOCTH rajakTUK, pauoTaJakKTUKU U
B3aMMO/eicTByIoME TatakTUKU. HeoOpIuHbIe CBOIICTBA KBA3apOB, UX CBS3b C SApPAMU FalakTHK U
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

Cromienus rajgakTuk: HaGmromaemplie CBONWCTBA CKOTUICHUN TATAKTUK, PEHTT€HOBCKOE M3TyUeHHUE,
TEMIIepaTypa ¥ Macca MEeXTaTaKTUYECKOTo Ta3a, HE0OXOIUMOCTh CYIIECTBOBAHUS TEMHOW MaTepHH B
CKOIUIEHUsX rajakThK. O1ieHKa Macchl TEMHON MaTepuu B CKOIUIEHUSX. SlueucTasi CTpyKTypa
pacrnpeneneHus rajJakTUKA CKOTUIEHUM ralaKTUK.

Crtpoenue u 3Boa0NUSA BeesieHHOM

KoneunocTp u 0eckoHe4HOCTHh BeesieHHO — nmapagoKehbl KJIACCHYeCKO KOCMOJIOTHH: 3aKOH
BCEMUPHOI'O TATOTEHUS U NPEACTABICHUS O KOHEUHOCTH U OeCcKOHEUHOCTU BeeneHHol.
DoTOMETpUUECKUI MTapaJOKC U MPOTUBOPEUNS MEKYy KIACCUYECKUMH MPEACTABICHUSMHU O CTPOEHUU
Bcenennoit u HabmoaeansamMu. Heo6xoquMocTs mpuBiedeHus 001Ieil TeOPUH OTHOCUTEIBHOCTHU IS
noctpoeHus Mmozenu Beenennoi. CBA3b MKy T€OMETPUUYECKUX CBOMCTB MpOCTpaHcTBa Beenennoi ¢
pacrnpeeNneHueM U JBUKEHUEM MaTepuu B HEM.

Pacummpsiromasica Beesiennasi: CBsi3b CpeIHEN TIIOTHOCTH MaTEPUU € 3aKOHOM PACIIUPEHUS U
reOMETPUYECKUMU CBOMCTBaMHU Bceenennol. EBkinioBa u HeeBKIMI0Ba reoMeTpus BeeneHHOM.
Onpenenenne paanyca v Bo3pacta Beenennoi. Moaens «ropsueid BeceneHHOW» U peIUKTOBOE
uznyueHus. OOpa3zoBaHNe XUMUYECKHX AJIeMEeHTOB BO Beenennoit. Obunue renwust Bo Beenennoit u
HE0OXOAMMOCTh 00pa30BaHMsI €r0 Ha paHHUX dTarax »BooIuu Beenennoit. HeoOxonumocTs He
TOJIbKO BBICOKOM IJIOTHOCTHU BEILIECTBA, HO M €r0 BBICOKOM TeMnepaTypbl Ha paHHUX dTarax 3BOJIIOIUI
Bcenennoil. PenukToBoe n3inyueHne — U3JIydyeHHue, KOTOpOoe 0CTajaoch BO BeeneHHol oT ropsyero u
CBEPXIUIOTHOTO COCTOSIHMSI MaTepPHH HA paHHMX 3Tamnax >ku3Hu Bcenennoit. HaGmonaemble cBoiicTBa
peNuKTOBOrO M3nydenus. [louemMy HeoOXoauMO NpuBIeUeHHE 00LIeH TeOpUN OTHOCUTENBLHOCTH IS
MOCTPOEHUS MOJiesIh BeeneHHOM.




CoBpemMeHHbBIe IPO0IeMbI ACTPOHOMHUH

YckopenHoe pacuiupenne Beesnennoii u TémHas 3Heprusi: HaGmroneHust cBepXHOBBIX 3BE37 | Thma
B JAJIEKHUX TaJJaKTUKaX U OTKPBITUE YCKOPEHHOTO pacinpenus BeenenHol. OTKpbITHE CUITBI
BCEMUPHOTO OTTaJKUBaHMs. TEMHas sHEPTUs yBEeIMYMBaeT Maccy Beenennoit mo mepe eé
pacmmpenus. [Ipupona cunel BceMupHOro orrankuBaHusl.

OOnapy:keHue NJIaHeT BO3Jie Apyrux 3Bé31: HaGmronenus 3a nBikeHreM 3BE3] U OTpeIeTICHUS
Macc He BUJIUMBIX CIIyTHUKOB 3BE3/, BO3MYIIAIOINX X IPIMOIMHENHOE IBUKEHUE. MeTo b
oOHapyxeHHs 3k301u1aHeT. OleHKa YCIOBUN Ha MOBEPXHOCTSIX IK30IUIaHeT. [lonck sK301IaHeT ¢
KOM(DOPTHBIMH YCIIOBUSMU JJIs KU3HU HA HUX.

IHoucku xu3Hu 1 pasyma Bo BeesienHoii: Pazputue npeacraBieHnii 0 BOSHUKHOBEHUU U
CYILIECTBOBaHMHM KU3HU BO BeenenHoil. CoBpeMeHHbIE OLIEHKH KOJINYECTBA BHICOKOPa3BUTHIX
nuBrin3anuil B ['anaktuke. [ToneiTku 0OHApYKEHUS U MOCBUTKY CUTHAJIOB BHE3EMHBIM
HMBWIN3AIUSIM.

IHOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoka Koa-Bo | /lata npoBenenus
/1 4yacoB

1 § 1. CtpykTypsl 1 MacmTaObl BeeneHHOM. 1

2 § 2. Jlanékue rioy6unsl Beenennoit 1

3 § 3. 3Be3nHoe HEOO. 1

4 § 4. HebecHble KOOpIMHATHI 1

5 IIpakTHyeckas padora Nel 1

6 § 5. Bunumoe aBmxenne miaaneT 1 ColHIIA. 1

7 § 6. JIBmxenus JlyHsl u 3aTMeHUS 1

8 § 7. Bpems u xasieHaaphb 1

9 Kontpoabnasi pa6ora Nel 1

10 §§ 8- 9. Cucrema mupa. 3aKOHBI IBUKECHUS 1
TJIaHEeT.

11 § § 10-11. KocMuueckue CKOPOCTH. 1
MeXIaHeTHBIE TTOJIETHI.




Ne Tema ypoka Koua-Bo | /lata mpoBeneHust
/11 4acoB

12 § § 12-13. CoBpeMeHHbIE IPEJICTABICHUS O 1
cosiHeuHO# cucteme. Ilmanera 3emns

13 §§14-15. Jlyna u ee BausiHUE HA 3eMITIO. 1
[InaHeThl 3eMHOM TPYMIIBI

14 § §16-17. I1naHeTbI-rUraHThl U TUIAHETHI- 1
kapauku. Massie Tena COJIHEUYHON CUCTEMBI.

15 § 18. CoBpeMeHHBIE IPECTaBICHUS O 1
MPOUCX0X1€HUHU COJTHEYHOU CHCTEMBI.

16 § 19. Meroapl acTpodu3ndeckux 1
HUCCIIENOBaHUN.

17 § 20-21.CounHue. BHyTpeHHEe cTpoeHne u 1
ucTo4HUK 3Heprun CoHIa.

18 §22-23. OCHOBHbIE XapaKTEPUCTUKHU 3BE3/. 1
BnyTtpeHHee cTpoeHue 38€3]1

19 §24. benble KapJIMKU, HEUTPOHHBIE ABIPHI, 1
MYJICAPI M YEPHBIC JIBIPHI.

20 §25-26./IBoliHBIE, KpAaTHBIE U IEPEMEHHbIE 1
3Be3/bl. HOoBBIE U CBEpXHOBBIE 3BE3/IbI.

21 §27. DBomronus 3Be37] 1

22 §§28-29. I'a3 u mbLIb B ["anmaktuke. 1

PaccesiHable U mapoBbIe 3BE3/IHBIE CKOIIICHHUS

23 §30. CBepxmaccuBHas yepHas Ablpa B LIEHTPE 1
lNamaktukm

24 IIpakTHyeckas padora Ne 2 1

25 §31. Kimaccudukanms raJjakTuk. 1

26 §32-33. AKTUBHBIE FAJIAKTUKH U KBa3apbl. 1
CKoruieHusl TajJakTUK.

27 §34. KoHeuyHOCTh M OECKOHEYHOCTh 1
Bcenennoit — nmapaokchl KJIacCU4eCKOn
KOCMOJIOTHH.

28 §§35-36. Pacmupsroniasicst Beenennasi. 1

Mopens ropsueit BceneHHON U peTMKTOBOE
U3IIy4ECHHE




Ne Tema ypoka Koua-Bo | /lata mpoBeneHust
/11 4acoB
29 | Konrpoabnas padora Ne 2 1
30 §37 YckopeHnHoe pacimpenue BeeneHHo. 1
31 §38 Temuas sneprust. O6HapyKeHUE IIIaHeT 1
OKOJIO Ipyrux 3Be3A. [Touck xu3Hu U pasyma
BO BcenenHoit
32 §39 Ilouck xu3HU U pasyMa Bo BceneHHoi 1
33 1
PE3EPB
34 Hroroseiit ypok 1
BCEI'O HACOB: 34

KouTtponeubix pabor: 2
[TpakTHueckux padot: 2




