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[Inanupyemsle pe3ynbTaThl

* [lomyunTs IpeAcTaBiIeHUs O CTPYKTYpE U MaciiTabax BeeneHHo# 1 MecTe yenoBeka B Hei. Y3HATh 0 CPeICTBAX, KOTOPBIE HCIIOJb3YIOT aCTPOHOMBI, YTOOBI 3arJISIHYTh B CaMble yAaIEHHbIE
yrosku BceneHHO# 1 He TONBKO yBHIETh HEOCCHBIE Tella B HEIOCTYITHBIX ¢ 3€MJIM JIMaIla30HaX JUIMH BOJIH 3JEKTPOMAarHUTHOTO M3JIydEHUs], HO M Y3HAaTh O HOBBIX KaHaJaX IMOJyYeHUs
I/IH(I)OpMaHI/II/I 0 HeOECHBIX TeJIax ¢ IIOMOIIBKO HCI\/’ITpI/IHHBIX 1 rpaBUTAIITMOHHO-BOJTHOBBIX TCJICCKOIIOB.

* Y3HaTh 0 HAOII0JAEMOM CII0KHOM JABIOKeHHH ItaneT, JIynsl n ConmHna, nx uHTepnperanuy. Kakyro posis urpamm Hadbmonenuns 3arMennit JIyast n CosHia B )KM3HHU 00IECTBA U M CTOPHS
X HAYYHOT'O O6’I)$[CHCHI/I${. Kak Ha ocHoBse ACTPOHOMHYECKUX SIBIICHUI JIFOIU HAYYUJIMCh UBMEPATH BPEMA U BECTU KAJICHAAPb.

* y3HaTB, KakK 6.]'[3.1"0}13135{ Pa3BUTUIO aCTPOHOMUHM JIFOAU MEPECHITIN OT MPEACTABICHUSA FGOHGHTpI/IlleCKOI‘/’I CHUCTEMBI MHpa K PEBOJIIOITMOHHBIM NPEACTABJICHUAM T'€IINO HGHTpH‘IGCKOﬁ CHCTEMBI
mupa. Kak Ha 0cHOBe nocneaHei ObUTH OTKPBITHI 3aKOHBI, YIPABIISIOIINE JBIKCHUEM TUIAHET, U MO3/IHEE, 3aKOH BCEMUPHOTO TSATOTECHHS.

* Ha IpUMEPE UCIIOJIL30BaHNA 3aKOHA BCEMUPHOT'O TATOTCHUS NOJIYUUTD MPCACTABJICHUA O KOCMUYECKUX CKOPOCTAX, HAa OCHOBC KOTOPBIX PACCUM ThIBAIOTCA TPACKTOPUHN MOJIETOB
KOCMHYECKHX aIllapaToB K IUIaHETaM. Y3HaTh, KaK NPOSBILIET ceOs BCEMUPHOE TATOTEHHE Ha SIBJICHUAX B cucTeMe 3eMiisi—JIyHa, ¥ HBOJIOLUIO 9TOH CHCTEMBI B OyIyIIEM.

* V3HaTh 0 COBPEMEHHOM MNPE/ICTABICHUH, O CTpoeHIH COJHEYHOM CHCTEMBI, O CTPOCHHH 3eMJTH KaK IUIaHEThl M IIPHPOJIe TapHUKOBOTO 3 deKTa, 0 CBOMCTBAX IIaHET 3¢MHOM TPYIIITBI U
IUTAaHET-TUTAHTOB U 00 MCCIIEI0BaHUIX acCTEPOUIOB, KOMET, METEOPOHIOB M HOBOT'O KJIacca HEOECHBIX TeJl KapJIMKOBBIX IIAHET.

* [TosryunTh IpecTaBIeHNE O METOAaX aCTPO(PHU3MUYECKIX UCCIETOBAHUI U 3aKOHAX (DM3UKH, KOTOPBIE UCTIONB3YIOTCS TS U3y4eHHs (PU3NUECKUX CBOWCTB HEOECHBIX TEJl.

* V3Hatb npupoy CoJHIIA U €ro aKTHBHOCTH, KaK COJIHEYHAst aKTUBHOCTD BIMAET Ha KIUMAT U Onocdepy 3eMilH, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOXKHO PacCUUTaTh BHyTPEHHEE
crpoenue CoJHIa U Kak HaOMII0AeH!s 32 TOTOKaMu HeWTprHO oT CoJIHIIAa MOMOTUIM 3ariIsiHyTh B ieHTp COoJIHIIA ¥ y3HATh O TEPMOSIEPHOM HCTO YHHKE SHEPTHH.

* V3HaTh, KaK OMpPEACISIOT OCHOBHBIC XapaKTEPUCTHUKHU 3BE3M M MX B3aMMOCBS3b MEXy CO00I, O BHYTPEHHEM CTPOCHUH 3BE3]] U KICTOYHUKAX UX DHEPTHU; O HEOOBIYHOCTH CBOMCTB 3BE3]
OeJbIX KapJIMKOB, HEUTPOHHBIX 3BE3/ M YEPHBIX JbIP. Y3HATh, KAK POXKAAIOTCS, )KUBYT U YMHUPAIOT 3BE3/BI.

* V3HaTh, KaK 110 HAOJIIOJCHUSIM MTyJIbCUPYIOMINX 3BE3]] Le(en 1 ONPeessiTh PACCTOSHUS A0 JPYrHX rajJakTHK, KaK aCTPOHOMBI 110 HaOJIIOAEHHUSM JIBOWHBIX M KPATHBIX 3BE3/ ONPEIEISIOT
HX MacCBI.

hd HOJ’[y‘H/ITB PEACTABIICHUA O B3phIBAX HOBBIX 1 CBEPXHOBBLIX 3Bé3]1 " Y3HATh KakK B 3Bé3213X O6p33y}0TCH TSDKEIBIC XUMHUYECKHE DJICMEHTHI.

* V3HaTh, KaKk ycTpoeHa Hama ['amaktuka — Mueuansrit [1yTe, Kak pactpeneseHbl B Hel paccessHHbIE U IIapOBhIe 3BE3THBIC CKOTUICHUS 1 00J1aka MeXX3BE3IHOTO Ta3a 1 MbuTH. Kak ¢ momMomnipio
HaOM0eHNH B MH(QPaKpacHbIX Jy4axX yAaloCch IPOHUKHYTH Yepe3 TOJILY MEK3BE3HOTO T'a3a U IbIIM B LEHTp ['aJlakTHKH, YBUIETh JBHKEHUE 3BE3]] B HEM BOKPYI' CBEpPXMACCUBHON YEPHOM
JBIPEIL.

* [lomy4unTh MpeacTaBlICHUE O Pa3INYHBIX THIIAX TAIAKTHK, Y3HATH O IPOSBICHUSIX aKTUBHOCTH I'aJIAKTUK M KBa3apoB, Paclpe/ieiIeHUH TaIakTHK B IPOCTPAHCTBE U (JOPMHUPOBAHUI
CKOIUIEHUH U STYEUCTOM CTPYKTYPhI UX paclpeneieHUs.

* VY3HaTh O CTPOCHUH U SBOJIIONNH YHUKAJIBLHOTO 00bekTa Beenennoii B menom. IIpociiennTs 3a pa3BUTHEM NPEACTABICHUI O KOHEYHOCTH U OECKOHEYHOCTH BeeneHHoit, o
(byH/IaMEHTaIbHBIX NaPaJ0KCcax, CBSI3aHHBIX C HUMHU.

* [ToHATH, KaK 13 HAOIIOAAEMOTO KPACHOTO CMEIICHHS B CIIEKTPaxX AAIEKNX TAAKTHK MPUIIIH K BBIBOAY O HECTAI[HOHAPHOCTH, PACIIMPEHNH BeenenHOH, 1, ITO B POIIJIOM OHA ObIIa He
TOJIBKO IUIOTHOH, HO U TOpsIYe 1, 9YTO HAOMII0AaeMOe PETUKTOBOE H3IyUCHHE OATBEPKIACT 3TOT BaXHBIM BHIBOJ COBPEMEHHON KOCMOJIOTHH.

* Y3HaTh, KaKk OTKPBUIN YCKOPEHHOE pacliupeHue BeeleHHO! U ero cBsi3b ¢ TEMHOM dHEpruel 1 BCEMUPHON CHIION OTTAJIKMBaHUS, IPOTUBOCTOS €N BCEMUPHOU CUIIE TATOTEHHUS.

* Y3HaTh 00 OTKPBITHH JK30IIJIaHET — IIJIAHET OKOJIO IPYTHX 3BE3/1 U COBPEMEHHOM COCTOSIHUU MTPOOJIEMbI MOMCKA BHE3EMHBIX ITUBUIIM3AIUI U CBSI3U C HUMH.

* HayuuTbcs mpoBOANUTH MPOCTEHIINE ACTPOHOMUYECKHE HAOIIOICHNUS, OPUEHTUPOBATHCSA CPEH APKUX 3BE3]] U CO3BE3AUH, U3MEPSTh BBICOTHI 3BE3 1 CONHIIA, OIPENEnATh
aCTPOHOMHMYECKUMH METOJIaMU BPeMsl, IIUPOTY M JOJITOTY MecTa HaOIIoJeHU, n3MepsTh auaMeTp ColHIa M U3MEpSTh COJIHEUHYIO aKTUBHOCTB M €€ 3aBUCHMOCTD OT BPEMEHH.



OCHOBHOE COIEPXXAHUME TEM YVUYEGEHOI'O KYPCA

ACTPOHOMHUS 10 KJIACC
(34 4ACOB, 1 YAC B HEJIEJIIO)

Beedenue ¢ acmponomuio

Cmpoenue u macuimaowt Beenennoit u cospemennvle HadII0O0EHUA .

Kakwue Tena 3anmonasrotr Beenennyro. KakoBrl nx xapakTepHbIe pa3Mephl B PacCTOSHUS Mex Ty HuUMH. Kakne Gpu3ndeckue ycIoBHsI BCTpEeUYaroTcs B HUX. BeeneHnas pacmmpsiercs. I'ne u kak
paboTaroT camble KpyIHbIE ONTHYECKUE TelnecKonbl. Kak acTpoHOMBI HccenyloT raMMa-u3inyueHune Beenennoit. Uto yBuaenu rpaBUTallMOHHO-BOJIHOBBIC I HEHTPHUHHBIC TEIECKOTIBI.
Acmpomempusn

36é30H0€ Hedo u suOUMOe OsudICeHUE HEDECHBIX CEEMUIT

Kaxkue 3B€31b1 BXOT B co3Be3nust Opuona u Jlebens. CoiHile ABMKETCS 10 SKIMNTHKE. [1maHeTsl coBepluatoT netriieoopasHoe apikenue. HebecHbie koopauHaTel. UTo Takoe HEOECHBIH
9KBaTop M HeOecHbIN MepuanaH. Kak cTposT 3KBaTOpHaNIbHYIO CHCTEMY HEeOECHBIX KoopuHaT. Kak cTposiT TOpH30HTaIbHYIO CHCTEMY HEOSCHBIX KOOpANHAT. BuauMoe ABKeHNe IJIaHeT U
Comnnna. [lerneoOpa3zHoe IBWKEHHE IJIAHET, MOMATHOE U MPSIMOE ABM)KEHHE IUIaHeT. DKINNTHKA, 30lMaKaIbHbIe co3Be3ans. HepasHoMepHOe aBmxeHne CoHIa MO 3KIMIITHKE.
Jeusicenue JIynot u 3ammenus

®a3pl JIyHBI 1 CHHOAMYECKU MECSI], YCIOBHUS HACTYIUICHHUS COJTHEUHOTO M IYHHOTO 3aTMeHui. [TogeMy mpoucxoast coyiHeuHble 3aTMeHus. Capoc v MpeicKa3aHus 3aTMEHHM.

Bpemsa u kanenoapo

3BE3AHOE U COTHEYHOE BpeMsl, 3BE3THBIN U TPOIMYECKUN TOA. Y CTPONCTBO JIyHHOTO M COTHEYHOTO KaJeHapsl, MpoOJieMbl UX coryiacoBaHus. FOnMnaHCKUH U TPUTOpHAHCKUN KaJlleHAapH.
Hebecnaa mexanuka

T'enuoyenmpuueckana cucmema mupa

IIpencraBnenus o crpoeHny COMHEYHON CHCTEMBI B aHTHYHBIE BPEMEHA U B CPEAHEBEKOBEE. | €lMOIIEHTpHYEecKas CHCTEMa MUPA, I0Ka3aTeIbCTBO BpalleHus 3eMin BOKpyr ComHIa.
[Mapannakc 3B€3/ U ONpeneNeHue pacCTOSIHUA A0 HUX, Iapcek.

3akonwvt Kennepa

Otxpritie U.KertepoM 3akoHOB BMkeHH TutaHeT. OTKpbITHE 3aKoHa BeemupHoro taroTenus n 0600ménnbIe 3akonb! Kerepa. Onpenenenie Macc HEOSCHBIX Te.

Kocmuueckue ckopocmu

Pacuérel nepBoii 1 BTOpoi KOCMHUYECKOT CKOPOCTH M X ¢pu3ndeckuii cmbicil. [Tonér FO.A. I'arapuna Bokpyr 3emin o KpyroBoit opoure.

Meosicnnanemnuie nepenémot

IloHsiTHE ONTUMANBHOM TPAEKTOPUH NOJETA K TUIaHeTe. BpeMs nosiéra K miaHere v 1aThl CTapTOB.
Jlyna u eé eénuanue na 3emro

Jlynnsiii penbed u ero npupoza. [IpunusHoe B3aumonaeiictere Mexay JlyHo u 3emnéit. Y nanenue Jlynsl oT 3emin 1 3ameyieHne Bpauienus 3emuu. [Ipeneccust 3eMHO# ocH 1
IIpeBapeHe paBHOACHCTBHIA.

Cmpoenue Conneunoii cucmemol

Cospemennvie npeocmasnenusn o Conneunoil cucmeme

CocraB ConneuHo# cuctemsl. [naHeTs! 3eMHON TPYIIBI U IJIaHETHI- TUTAHTHI, UX NPpUHIMNHANBHBIE pasnuuus. Oomako komer Oopta u [Mosic Koiinepa. Pazmeps! Ten conneuHoi
CHCTEMBI.
IInanema 3emnn

®opma u pazmepsl 3emii. BEyTpenHee ctpoerne 3emun. Poss mapHUKOBOTO 3ddexra B GpopMHPOBAHUH KIMMATA 3EMITH.
IInanemui 3emnoii 2pynnot

Hccnenosanus Mepkypusi, Berepst 1 Mapca, ux cxoxecth ¢ 3emiéit. Kak mapHUKOBBIH 3((PEKT rpeeT MOBEpXHOCTh 3eMin U reperpesaeT armochepy Benepsr. Ecte mu sxu3ub Ha Mapce.
OBomronms opouT crryTHIKOB Mapca @oboca u [eiimoca.
Ilhauemor-2uzanmot

®uznueckue cBoiictea IOnurepa, CarypHa, Ypana u Henrtyna. Bynkanundeckast nestenbHoCTh Ha ciyTHHKe FOnmuTtepa Ho. [Ipupoaa konen BOKpYr MIIaHET-TUTaHTOB.
ITnanemuvi-kapauku u ux ceoiicmea

Manvie mena Conneunoit cucmempl

[pupona u nBmxenue acreponnos. Crnennduka aABrxKeHus rpynn acreponnoB TposiHues u ['pexos. [Ipupona n nemwxenne xkomer. [losc Koitnepa u O6mako xomer Oopra. [Ipupona
METEOPOB U METEOPHUTOB.




Memeopuvl u memeopuntvl

[Ipupona magaronux 3BE3/1, METEOPHbIE TOTOKHU U MX paauaHThl. CBA3b MEXIY METCOPHBIMH ITOTOKaMH U koMeTaMu. [Iprpoia kaMeHHBIX M jKeJie3HBIX MeTeopuToB. [Ipuponaa
METEOPUTHBIX KPaTepoB.

Ilpaxmuueckaa acmpoduzuka u pusuxa Connua

Memoowr acmpogpuzuueckux uccnedosanuii

YCTpoiCTBO M XapaKTEPUCTUKH TEJIECKOIOB Pe(pakTOpOB U pedIieKTOPOB. Y CTPOUCTBO PalHOTEIECKOIIOB, PaAHONHTEP(HEPOMETPHI.

Connuye

OcHogueble xapakrepuctukn Comnnia. OnpeneneHne Macchl, TEMIIEpaTyphl M XuMuieckoro cocraBa CosHua. CtpoeHne coaHeuHoi atMocdepsl. ColHeYHas akTHBHOCTD U €€ BIIMSHHE Ha
3emuio 1 OHochepy.

Buympennee cmpoenue Connya

Teopernueckuii pacuét remnepaTypsl B rieHTpe CostHna. SepHblil HCTOUHUK SHEPIUU U TEPMOSIICPHBIC PEAKI[K CUHTE3a TeNns U3 BOJOPOAa, IEPEHOC 3Heprun u3 nenrpa ConHia
HapyXy, KOHBEeKTUBHas 30Ha. HeWTpUHHBIN Teneckon 1 HaOJoIeH s IOToKa HeiTprHO oT CoJHIa.

36é30061

OcHosHble XapaKmepucmuku 36é30

OmnpenenieHne OCHOBHBIX XapaKTEPUCTUK 3BE3/I: MAaCChl, CBETUMOCTH, TEMIIEPAaTYphl U XMMUYECKOTo cocTaBa. CriekTpanbHas Kiaccudukanys 38E31 U e€ ¢pusnyeckne ocHOBBL. Jlnarpamma
«CHEKTPANBHBIA KIIACC» — CBETUMOCTb 3BE3], CBSA3b MEXAY MacCON U CBETUMOCTBIO 3BE3I.

Buympennee cmpoenue 3630

CrpoeHnue 3Be3/pl INIABHOH NociieioBaTesbHOCTH. CTpoeHue 3BE3]] KPACHBIX THTAHTOB U CBEPXTUTAHTOB.

benvie kapauku, neiimponnsie 36é3001, nyabcapvl u UépHvle OblPbl

Ctpoenue 3BE37 OenbIX KapIMKOB U Mpeaea Ha uxX Maccy — mpenen Yanapacekapa. [lynbcapsl 1 HeWTpoHHBIE 3BE3bL. [Ipupoia 4EpHBIX AbIP U UX apaMeTPHI.
/Jleoiinvle, Kpamnbvle u nepemenHble 36630l

HaGumronenust IBOMHBIX U KpaTHBIX 3BE3]. 3aTMEHHO-TIepeMeHHbIe 3BE3/1bI. Ompenenenne Macc ABOUHBIX 3BE31. [lynbcupytoniue nepeMeHHbIe 3BE3bl, KpUBBIE U3MEHEHUS OecKa 1eder .
3aBHCHMOCTB MEX/y CBETHMOCTBIO 1 TIEPHOJIOM ITyibcanuii y nedenn. Lledennsr — masku Bo BeeneHHOM, 0 KOTOPBIM ONPEEISIOT PACCTOSHUS 10 JANEKNX CKOIUICHUH M T'aIaKTHK.
Hoevie u ceepxnosuvie 36é301

XapaKTepHUCTHKH BCTIBIMIEK HOBBIX 3BE37. CBsI3b HOBBIX 3BE3/1 C TECHBIMHU JIBOMHBIMU CHCTEMaMH, COJICP KAIIIMHU 3Be3y Oemblii Kapiuk. [lepeTexanne BemecTBa U ICpHBII B3pbIB Ha
MOBEPXHOCTH Oernoro kapiuka. Kak B3pbIBalOTCs CBEpXHOBBIE 3BE3/IbI. XapaKTEPUCTHKH BCIIBILIEK CBEPXHOBBIX 3BE3/1. ['paBUTALIMOHHBINA KoJuIanic Oesloro Kapiimka ¢ Mmaccoii Yannpacekapa
B COCTaBE TECHOM JIBOWHOM 3BE3/Ibl — BCIIBIIIKA CBEPXHOBOI IIEpBOT0 THIA. B3pbIB MacCHBHOM 3B€3/1bI B KOHIIE CBOEH YBOJIIOLIMN — B3PHIB CBEPXHOBOH BTOporo Tuma. HabmoneHue
OCTaTKOB B3PBIBOB CBEPXHOBBIX 3BE3I.

Deontoyusa 36€30: porcoenue, Heu3Hb U CMeEPmy 36630

Pacuér mpomomKUTETPHOCTH KU3HHU 3BE3M pa3HOIl Macchl Ha TIIaBHOW IOCIEAOBATENHHOCTH. [lepexoa B KpacHBIE TUTAHTH M CBEPXTHUTAHTHI MOCJIE McYepHaHus Bomopoaa. CrokoiHas
SBOJIIONNST MAJIOMACCUBHBIX 3BE3]l, M TPABUTALIMOHHBIM KOJUIANC U B3pBIB ¢ 00pa3oBaHWEM HEHTPOHHOM 3BE3/1bI MIIM YEPHOW JIBIPBI MacCHBHOM 3Be3zbl. OrnpereneHue Bo3pacTta 3BE3IHBIX
CKOIICHUH U OTAENBHBIX 3BE3]] U IPOBEPKA TEOPUH IBOJIIOLUY 3BE3].

Mneunwvii Iymep

I'a3 u none 6 I'anakmuxe

Kak o0pasyroTcst oTpakatenbHbIe TYMaHHOCTH. [loueMy cBetsarces nudy3Hble TYMaHHOCTH

Kak KOHIEHTPUPYIOTCS ra30BbIE U NBUIEBBIE TYMAHHOCTHU B [ aiakTuke.

Pacceannvie u wiapogwle 36é30nvle CKONIEHUA

HaGmonaemble cBoiicTBa paccessHHBIX 3BE3IHBIX cKoIuleHnH. Habmonaemple CBOMCTBA IapOBBIX 3BE3IHBIX CKOIUICHUH. Pacripenenenue u xapakrep IBM)KEHHs CKOIUICHUH B ["anakTuke.
Pacnpenenenne 3BE3/1, CKOILUIEHUIA, Ta3a U NBUIK B ["amakTHKe.

CaepxmaccuBHas 4€pHas JpIpa B HeHTpe ["alakTHKy ¥ KocMuueckre Jiydn. MHpakpacHble HaOM0AeHHs ABKESHUS 3BE3]] B IIeHTpe ["ajmakTuky 1 oOHapyxeHue B 1ieHTpe ['anakTiku
CBEPXMAaCCHBHON YepHOI IBIpHI. Pacuér mapameTpoB cBepXMacCHBHOI u€pHOi AbIpbl. HabmoaeHnss KOCMUYEeCKUX JTy9eil B UX CBS3b CO B3PhIBAMU CBEPXHOBBIX 3BE3I.

Tanakmuxu

Kak knaccu¢unypoBaiy rajakTuky mno GopMme 1 kKamMepToHHast quarpamMma Xa06s1a. CBOHCTBa CIUPAIbHBIX, JJUIMITHYECKUX M HEMPAaBUIIbHBIX TalakTuK. KpacHoe cMelieHre B CieKTpax
TaJIakTHK ¥ OIpeieTIeHHEe PACCTOSHUS IO HUX.

3akon Xaoona




Bpaienue ranaktuk u TEMHas MaTepus B HUX.
AKmueHble 2a1aKmMuKu U Kea3apol

[Ipuposa akTUBHOCTH rajlakKTHK, PaJAUOTaJIaKTUKHI U B3aMMOEHCTBYIOIIME TAIaKTHKHA. HeoObIuHbIe CBOWCTBA KBa3apoB, UX CBS3b C SpaMHU TIAKTHK U aKTHBHOCTBIO YEPHBIX JIBIP B HUX.
CKonnenus 2anaKmux

HaGmogaemble CBOWCTBA CKOIUICHWH TaJaKTHK, PEHTTCHOBCKOE HM3IIyYEHHE, TEMIlepaTypa M Macca MEXKTIaJJaKTHYeCKOTro ras3a, HeOOXOIMMOCTh CYIIECTBOBAHHUS TEMHON Marepuu B
CKOIUTEHHSIX ranakTuk. OIeHKa MacChl TEMHOW MaTepHH B CKOIUICHUAX. SluencTas CTpyKTypa paclpeaeneHus TaTakKTHKN CKOTIJICHUH T'alaKkTHK.

Cmpoenue u 360n110uyus Beenennoii

Koneunocts 1 OecKOHEUHOCTh BceneHHOM — mapagoKchl KIacCMYECKOW KOCMOJIOTHH. 3aKOH BCEMHPHOTO TATOTEHHS W NPEACTABICHUS O KOHEYHOCTH M OecKoHeyHocTH BceneHHOM.
doToMeTpHUUECKHH MapaJioKC U MPOTHBOPEUUS] MEXIY KIACCHYECKMMH IPEICTABICHUSIMH O CTpoeHHMH BceneHnoil n HabmomeHusmu. HeoOXoanMocCTh HpHUBIICUCHHST OOLIEH TEOpuH
OTHOCHTEJIBHOCTH JUI OCTPOeHUs MoJienu BeenenHoi. CBsi3b MeX Ay reOMeTpHYeCKUX CBOMCTB MpocTpaHCTBa BeeneHHoM ¢ pacnipeieneHueM U ABWKEHUEM MaTepUu B HEH.
Pacwuparowanca Beenennan

CBs3b CpeqHel MIIOTHOCTH MaTepPHH C 3aKOHOM PacCIIMPEHUs U TeOMETPUIeCKUMH cBoiicTBamMu Beenennoil. EBximnoBa u HeeBKIMIoBa reomerpust BeenenHoit. Onpenenenne paanyca u
BOo3pacta BcenenHoi.

Mooensy «zopaueit Bcenennoily u peiuxkmosoe usjiyuenue

OO0pazoBaHne XUMHUUECKHX 31eMeHTOB Bo BeenenHoi. OOmiue renust Bo BeeneHHOH 1 He0O0X0AUMOCTh 00pa30BaHMs €ro Ha paHHMX dTanax dBoJjronnu Beenennoi. HeobxoanmocTs He
TOJIBKO BBICOKOW IJIOTHOCTH BEILIECTBA, HO M €r0 BBICOKOW TEMIIEpaTyphl HA paHHUX 3Tanax 3BoJronuu BeeneHHoM. PenukToBoE H3nyuyeHne — U3inydyeHue, KOTOpoe OCTalIOCh BO BeeneHHoit
OT rOpsiYero ¥ CBEPXIIOTHOTO COCTOSTHHS MaTepHy Ha paHHUX 14 sTanax xu3Hu BeenenHoii. Habmonaemble cBolicTBa penmkToBOro n3nydeHus. [louemy He0OX0IMMO MpHUBJICYEHUE OOIIEH
TEOPUU OTHOCUTENBHOCTH sl MOCTPOEHHsI Moienn BeeneHHo.

Cospemennsle npodiemvl acmpoHoMuu

Yckopennoe pacuwupenue Beenennoit u mémnan snepeun

Habnromenust cBepXHOBBIX 3BE3 | THma B Man€KuX TajakTHKaxX M OTKPBITHE YCKOpPEHHOTro pacmmpeHus BceemeHHOW. OTKpBITHE CHIIBI BCEMHPHOTO OTTANIKMBAaHUA. TEMHAs SHEprus
yBenuuMBaeT Maccy Bceenennoit mo mepe e€ pacmmpenus. [Ipupoaa cuiel Becemupaoro otrankuBanus. OOHapyXeHHE TUIAHET BO3Jie Ipyrux 3BE31. HaOsromeHus 3a IBMOKECHUEM 3BE3[ U
OTIpeJieTICHUs] MacC HEBUIMMBIX CITyTHHKOB 3BE3]], BO3MYIIAIOMNX MUX NPSMOJIMHEWHOE ABIKeHHE. MeTopl oOHapyxeHus dk3omtaneT. OneHka yciuoBHi Ha MOBEPXHOCTSIX 3K30IUIAHET.
Tlonck sx301IaHET C KOM(I)OpTHI)IMI/I YCIIOBUAMU IJIA )KU3HU HA HUX.

Houcku yncusnu u pazyma 60 Beenennoii

Pa3BuTHe TpencTaBieHN O BO3HWKHOBEHHHM M CYIIECTBOBAHMM XHM3HM BO BceneHHoW. COBpeMEHHBIC OICHKH KOJHMYECTBA BBHICOKOPA3BUTHIX HuBMiIn3anuid B ['amaktuke. IlombITkn
O6Hapy)KCHI/I${ " IMOCBIJIKHW CUT'HAJIOB BHE3CMHBIM ITMBHJIN3ALIUAM.




TemaTrnyeckoe nJIaHMPOBAHUE

Ne KoauuecTBo Tema ypoka
ypoxa 4acoB
Beenenue (14)
1. 1 | Benienue B actpoHOMHIIO
AcTtpometpus (54)
2. 3Be3aHoe HEOO
3. HebecHble KOOpANHATHI
4, Buagnmoe nsmxenne mianet u CoHia
5. JBrxenus JIyHbI U 3aTMEHMS
6. Bpewmst u kaneHiapb
He6ecHasi mexanuka (3u)
7. Cucrema Mupa
8. 3akons! Keruiepa IBIKEHNS TIIAHET
9. KocMuueckue CKOpoCTH U MEXKIIJIAHETHBIE IEPENETHI
Ctpoenue CoJiHe4yHOii cucteMsl (7 1)
10. CoBpeMeHHBIE IPEICTABIICHNS O CTPOSHHH 1 cocTaBe COTHEYHOH CHCTEMBI
11. ITnanera 3emis
12. Jlyna u e€ BiusHIE HA 3EMITIO
13. IlnaHeTs! 3eMHOM Ipynisl
14. [Tnaners! —ruranTsl. [TnaHeTs! — KapiIuku
15. Mausle Tes1a COTHEUHON CHCTEMBbI
16. CoBpeMeHHBIE ITPEACTAaBIICHNUS O MTPOUCX0KaeHNH COTHEUHON CHCTEMBI
AcTpodusuka u 3Bé3aHas acrpoHomusi (7 4)
17. Mertomp! acTpo(H3NIECKUX UCCIISTOBAHHN
18. CoHite
19. BHyTpeHHEee cTpoeHne 1 NCTOUYHUK dHepruu CoHIa
20. OCHOBHBIEC XapaKTEPHCTUKHU 3BE3]T
21, benble kapauku, HEUTPOHHBIE 3BE3]1bI, YEPHBIE ObIpbl. JIBOMHBIE, KPATHBIE U IEPEMEHHBIE 3BE3IbI
22. Hogrle 11 CBepXHOBBIC 3BE3 B
23. DBOITIONHSA 3BE3]
Mueunslii myTh (34)
24, I'a3 v meITb B ["anakTuke
25. PaccesiHHbIE M 1apOBbIe 3BE3THBIE CKOTUICHUS
26. CBepxmMaccuBHast 9Y€pHas JpIpa B neHTpe Mieunoro [Tytn
TIanakTukn (34)
27. Knaccugukarmst raiakTuk
28. AXTHBHBIC TATAKTHKH U KBa3apbl
29. CKOIIEHUS TAJTAKTUK
Ctpoenue Beesiennoii (24)
30. | Koneunocts i 6eckoneunocTs Beenennoit. Pacumpsiomasics Beenennas




| Mopens «ropsueil BceneHHOM» U pelnUKTOBOE U3Iy4YEHUE

CoBpeMeHHbIe NPodJeMbl acTpoHomuu (3 4)

32. YckopenHoe paciinpenne BeeneHHoit u TéMHast sHeprus
33. OOHapy)XeHHe IIAaHET BO3JIe APYTUX 3BE3]
34.

Tlouck xu3Hu U pazyma Bo BeceneHHoi




