IHHOACHUTEJBHAA 3AIITMCKA

PaGouyast mporpamma o acrponomun it 10 kitacca coctaBieHa Ha OCHOBE
e denepanpHOro 3akoHa oT 29.12.2012r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny;

¢ [Iporpammsl kypca actponomuu st 10—11 kmaccoB oGmieo0pa3zoBaTeNbHBIX yupexkaenuii (aBrop B.M. Yapyrun). Metoaudeckoe 1mo-
cobue. 10 kmacc «IIpocsemenue» 2017T.

PaGouyast mporpamma opreHTUpOBaHa Ha UCIIOBL30BAHUE JIMHUU YU4eOHO-MeToandecKoro koMiuiekca «CdepbD o acTpOHOMUH, yueOHHUKA
«Actpornomust» st 10 kmacca o0meoOpa3oBarenbHBIX YUpexaeHuii aBtopa: B.M. Yapyruna, n3narenscta «I[Ipceemenue» 2017r.

IIporpaMmMma npegycMaTpuBaeT u3yueHue aCTPOHOMHH HA 6a30BOM YPOBHE cpeJHero ooumero odopa3oBaHus.

Hannbiit yueonsiii npeamer B MKOY «Tonmmunckas COII» 0THOCHTCS K CaMOCTOSITEILHOMY Kypcy y4eOHOTO IIaHa IIKOMBI.
[IporpamMma npegycMaTpyBaeT u3yuyeHUe aCTpPOHOMUM Ha 6a30BOM ypOBHE.
IIporpamma paccuutana Ha 35 4. B rof (1 yac B Hezeno).

7 wrons 2017 rona noxnucan npuka3 MunuctepcTBa oopazoBanus 1 Hayku Poccuiickoit @eneparuu Ne 506 «O BHeceHUU U3MEHEHUI B
(benepanbHbIi KOMIIOHEHT TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB HAYaJILHOTO 00IIEr0, OCHOBHOTO OOIIETO U CPEAHETO (IIOTHOTO)
o01iero o0pazoBaHus, yTBEpKAECHHBIN NpukazoM MunuctepcTBa oopasoBanus Poccuiickoit @eneparuu ot 5 Mapta 2004 1. Ne 1089». JlanHbIi
MpUKa3 BHOCUT u3MeHeHus B 4acTh Il ¢pegepansuoro kommnonenta «Cpeanee (moHoe) odiree 00pa3oBaHUe »IO BOMPOCY BO3BpAIICHUS B 00s13a-
TEJIbHYIO YacTh y4eOHOTo IU1aHa npeaMeTa « ACTPOHOMUSI.

N3ydyenune acTpoHOMHUHM Ha 6a30BOM YPOBHE CpEHETO (TMOTHOT0) 001Iero 00pa3oBaHus HAMPaBJIEHO Ha TOCTKEHUE cienyronux 1e-
Jeu:

® 0CO3HaHHUE NPUHIUIHAIBHON POJIM aCTPOHOMUU B O3HAHUU (PyH/IaMEHTaIbHBIX 3aKOHOB MPUPOL U POPMHUPOBAHUS €CTECTBEHHOHAYY -
HOM KapTHUHBI MUPA;

® npuoOpeTeHue 3HaHUH 0 (HU3NUECKON MPUPOIe HEOECHBIX TE U CUCTEM, CTPOCHUS HBOIIOLIMU BeeneHHOM, MPOCTPaHCTBEHHBIX U
BpPEMEHHBIX MaciuTabax BceneHHnoil, Hanboee BaKHBIX aCTPOHOMHUYECKUX OTKPBITUSX, ONPEACIUBIINX PA3BUTHE HAYKU M TEXHUKHY;

® OBJAJICHUE YMEHUSMU OOBSICHATH BHIUMOE MOJIOKEHUE U IBIKECHHE HEOSCHBIX TeJ MPUHIIUIIAMH OMPEIEICHUS MECTOMONIOKEHUS U

BPEMCHU 110 aCTPOHOMUUYCCKUM O6’beKTaM, HaBbIKaMU IMPAKTUYCCKOI'0 UCIIOJIb30BAHUA KOMIIbFOTCPHBIX HpI/IJIO)KeHI/Iﬁ AJId OIMPCACIICHUA
BuJa 3BE€31HOI'O HeOa B KOHKPCTHOM ITYHKTEC IJId 3aJaHHOI'O BPEMCHU,



® pa3BHTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B IpoIiecce MpuoOpeTeHNs 3HAHUM 10 acT-
POHOMUH C UCIOJIL30BAHUEM PA3IIMIHBIX HCTOYHHKOB HH(OPMAITUH ¥ COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTH;

* (popmupoBaHHEe HAYIHOTO MUPOBO33PEHUS;

¢ (popmupoBaHKE HABBHIKOB UCIIOJIB30BAHUS €CTECTBEHHOHAYYHBIX U (DU3UKO- MAaTEMATUYECKUX 3HAHUM JIJIsl 0ObEKTHOTO aHaIH3a
YCTPOMCTBA OKPYXKAIOIIETO MUPa HA IPUMEPE TIOCTHKEHUH COBpEMEHHOU acTpO(U3UKHU, ACTPOHOMHH H KOCMOHABTUKH.

Kak BMOHO M3 MOCTaBJ/IEHHbIX Liesnen, aCTPOHOMUSA Npu3BaHa CTaTb A9 KaXK[oro y4eHuka 10-11 knaccoB npegme-
TOM, (POPMUPYIOLLMM HE TOJIbKO eANHYI0 eCTeCTBEeHHOHaY4YHY0 KapTUHY MuUpa, HO 1 No3HaBaTesibHble NHTepecChl, NH-
TennekTyasbHble N TBOpPYECKME CNOCOBHOCTU. Henb3sa HE OTMETUTb Ba)KHYO pPOJib NpeamMeTa B CTAHOBJIEHUN FPaXk-
OaHCKOM NO3NLUMMN N NAaTPUOTUYHECKOM BOCMUTAHUKM BbINYCKHUKOB -Poccunckas depepauyns B pasBuTum acCTpoHOMUMN,
KOCMOHABTUKUN N KOCMO(PU3NKIN BCerga 3aHMMana nmgupytowme nosmumum B Mmupe.

3apaYya acTpoHOMUU, Kak 1 Ntoboro ecTecTBEHHOHAYYHOro npeaMeTa, N3y4aeMoro B OCHOBHOW LLKOJE WK Ha
6a30BOM ypOBHE B CTapLUei WwKoie, — POpMUpPOBaHNE eCTeCTBEHHOHay4YHON rPaMoTHOCTU. EcTecTBeHHOHay4YHas
FPAaMOTHOCTb - 3TO CMOCOBHOCTb YE/IOBEKA 3aHMMAaTbh aKTUBHYIO FPaXkAaHCKY0 MO3ULIMIO MO BOMPOCAaM, CBA3AHHbLIM C
Pa3BUTUEM €CTECTBEHHbIX HAayK U NMPUMEHEHUEM UX OOCTUXKEHUI. A TaK)XXe ero roTOBHOCTb MHTEPEeCcoBaThCSA
€CTeCTBEHHOHAaYy4YHbIMU NAESMU, 3TO HE CUHOHUM eCTEeCTBEHHOHAYYHbIX 3HAHUA U YMEHWI, @ 3HAHUSA U YMEHUS - B fiel-
CTBWU, U He MPOCTO B IENCTBMN, @ B AE€ACTBUN NPUMEHNTESNIbHO K pPeasibHbIM 3a4a4aM.

OOwan xapakTepucTuka y4yebHoro npeagmera.

ACTPOHOMUSA B POCCUNCKOW LLIKOJ1E BCeraa paccMaTpuBasacb Kak KypC, KOTOpbIN, 3aBepLuas PuUsnko-mateMaTmnye-
ckoe obpa3oBaHMeE BbINMYCKHUKOB CpeaHeN LWKOJbl, 3HAKOMUT UX C COBPEMEHHbLIMN NPeaCTaBAEHUAMN O CTPOEHUN W
3BoJitouMmn BceneHHon n cnocobcTByeT (hOpMUPOBAHUIO HAYHYHOIrO MUPOBO33peEHMSA. B HacTosLwee BpeMs BaXkKHENLLNMN
3aa4aMm aCTPOHOMUU ABNAIOTCA POPMMPOBaHME NpencTaB/IeHNN 0 eAUHCTBE (PU3NYECKNX 3aKOHOB, AeNCTBYIOWMNX Ha
3emne u B 6e3rpaHn4HoOn BceneHHoM, 0 HENPEPbIBHO MPOUCXOAALLEN IBOJIIOLUNN HALIEN NAaHEeTbl, BCEX KOCMUYECKUNX
Ten N NX CUCTEM, a TakXXe camon BceneHHon.

AcTpoHOMUSA 3aHUMaeT ocoboe MecTo B CUCTEME eCTeCTBEHHOHAYYHbIX 3HAHUW, TaK KakK OHa 3aTparmBaeT rny-
OWHHbIE BOMPOCHI CYLLLECTBOBAHUSA YeJI0BEKA B OKPY>KalOLLEM MUPE U B HEW KOHLLEHTPUPYIOTCA OCHOBHbIE NPOTMBOpEe-
4yma Mexxay bbITnem 4yenoBeka N ero CoO3HaHMeM. Ha NpoTsKeHUN ThiCAYeNneTun aCTPoOHOMNS Warana B Hory ¢ ¢u-
nocoduven n penurnen, nHopmaumen, NnoYyeprnHyTon n3 HabnogeHnn 3B€3aHOro Heba, NUTana BHYTPEHHUA MUP Ye-
JIOBEKA, ero peanrno3Hbie npeacTtassieHnsa o6 okpyxawwem mupe. Bo Bcex apeBHUX prUnocoPpCcKmMx WKonax acT-
POHOMUS 3aHMMasla Beayllee MecTo. Tak Kak aCTPOHOMUSA He 3aTparmBasa HeNnoCcpenCcTBEHHO YC/I0BUSA XU3HN N Oes-
TEeNbHOCTK YenoBeKa, TO NOTPebHOCTb B HEN BO3HMKaNa Ha 6osiee BbICOKOM YPOBHE YMCTBEHHOIMO U AYXOBHOIM0O pa3Bu-



TUS YesIoBEKa, U MO3TOoMY, oHa bblfla AOCTYNHa NOHUMAHUIO Y3KOro Kpyra o6pa3oBaHHbIX Ntogein. Bcé coBpemMeHHoe
ecTecTBO3HaHMe: pun3MKa, MaTeMaTuKa, reorpadusa 1 gpyrmne Haykm — rnnTanocb U pa3BuBasiock 6narogaps pasButuio
acTPOHOMUU. [lOCTAaTOYHO BCMNOMHUTb MEXaHMKY, MaTeMATUYECKNIA aHanNn3, pa3BuTble HblOTOHOM 1 ero nocsiegoBaTe-
JISMN B OCHOBHOM /191 06bACHEHMS ABMXEHUS HebecHbIX Ten. CoBpeMeHHble naen n Teopun: obLias Teopus 0THOCK-
TeNbHOCTU, (PU3NKA DJIEMEHTAPHbIX YaCTUL, — BO MHOIOM 3MXXAYTCA Ha JOCTUXEHUAX COBPEMEHHOWN aCTPOHOMUN,
TaKuX ee pa3fenos, Kak acTpodusnka n kocmonorunsa. Ytobbl NpaBUIbHO NOHATL COBPEMEHHOE eCcTeCcTBO3HaHWeE, Heob-
XOANMO U3yYaTb aCTPOHOMMUIO, MPOHN3bLIBAIOLLYIO €ro 1 NexXKallyto B ero oCHoBax. MHorme cneumnanancTbl CYUTAKOT, YTO
BooOLLe NpenojlaBaHne eCcTeCTBO3HaHWSA HaZ0 NOCTPOUTbL Ha OCHOBE ero aCTPOHOMUYECKUX KOpPHel. Mo-BuanmMomy,
TakoW noaxon No3BOSIMT HE TOIbKO MOBbLICUTb KQYeCTBO €CTEeCTBEHHO-Hay4YHOro obpa3oBaHus, HO U pewnTb Npobnemy
NoTepU NHTEpPECa YHALLUUXCS K N3YYEHNI0 eCTECTBEHHbIX HayK.

Llenu u 3apaum nsyuyeHmss aCTPOHOMMUM.
Mpn N3y4eHnm OCHOB COBPEMEHHOW aCTPOHOMUYECKOW HayKKN nepen yYalwnMmnucsa CTaBaTca cefyroume nenum:

® MOHATb CYLWHOCTb MOBCEAHEBHO HabnogaeMbliX N peaKNX aCTPOHOMUYECKUX SABSIEHUN;

® O3HAaKOMUTLCHA C HAYYHbIMN MeTo4aMN N NCTOPUEN nlyveHnsa BceneHHom;

* OJIY4NTb NpeacTaB/ieHne 0 0eNCTBUU BO BceneHHOM hr3nyecknx 3aKOHOB, OTKPbITbIX B 3€MHbIX YCNOBUAX, U
eAVNHCTBE MeraMmupa n MMKPOMNPA;

e 0CO3HaTb cBoe MecTo B CosiHEYHON cucTtemMe n MNanakTuke;

e OLWYTUTb CBA3b CBOEro CyLLEeCTBOBAHMA CO BCEN UCTOPMEN IBOIOLUMN MeTaranakTuku;

e BblpaboTaTb CO3HATENIbHOE OTHOLLIEHMNE K aKTUBHO BHEAPSAEMOW B HaLly XXWU3Hb aCTPOJIOrUN U APYTUM OKKYNbT-
HbIM (330TEePUYECKMM) HayKaM.

FnaBHasA 3apaYa Kypca — AaTb YYalUMMCs LUesIoCTHoe npencTaB/ieHne 0 CTPOEHUN 1 3BOJIIOLMN BceneHHon, pac-
KPbITb Nepes HAMM aCcCTPOHOMUYECKYIO KapTUHY Mupa XX B. OTciofa cneanyeT, 4TO OCHOBHOM YNop Npu U3y4YeHUn acT-
POHOMMKN AoJIXKeH bbITb cAeNaH Ha BONPOChl aCTPOMPU3NKN, BHErANAaKTUYECKON aCTPOHOMNM, KOCMOIOHUN N KOCMO-
norum.



MecTo y4yebHOro npegmerta B yuebHOM nnaHe.

N3y4eHne Kypca paccymTaHo Ha 35 YacoB. BaXkHyt0 posib B OCBOEHUN KypCa UrpatoT NPOBOANMbIE BO BHEYPOYHOE
BpeMs cobcTBeHHble HabnogeHns ydawmxca. Cneundmrka niaHNPoOBaHUS 3TUX HabnaeHU onpenenseTca AByms o6-
cTosiTeNbCTBaMN. Bo-nepBbiXx, OHU (3@ UCKOYeHeM HabnoaeHnin CosHUa) A0/KHbI MPOBOANUTLCS B BE4YepHee nau
HOYHOe BpeMs. Bo-BTOpbIX, 06BEKTHLI, NPMpPOoAa KOTOPbIX N3yYaeTCsi Ha TOM UK UMHOM YPOKe, MOryT ObiTb B 3TO BpeMs
HeooCTYyNHbl Ansa HabnaeHnn. MNpu NnaHMpoBaHUM HabnwgeHUn 3Tnx 06bLeKToB, B 0CO6EHHOCTU, NaHeT, Heobxo-
IVMO Y4YUTbIBaTb YCJIOBUS UX BUAUMOCTN.

NMNAAHWUPYEMBIE PE3VYJIbTATbl OCBOEHUA YYEBHOIO NPEOMETA NO UTOIAM
OBY4YEHUSA B 10 KJIACCE:

> [lomyuuts mpeacTaBieHus 0 CTPYKType U MaciiTabax BeeneHHON 1 MecTe uenoBeka B Hell. Y3HaTh O CPEeICTBaX, KOTOPhIE HCIIONIB3YIOT acT-
POHOMBI, YTOOBI 3aTJSIHYTh B CaMble yIaIE€HHBIC YTOJIKH BeceneHHOH 1 He TOJBKO YBUACTh HEOCCHBIE Tella B HEOCTYITHBIX C 3eMIIH JThara-
30HaX JUIMH BOJH 3JIEKTPOMArHUTHOTO U3ITy4eHUs, HO U Y3HATh O HOBBIX KaHaJIaxX MOIy4eHHs] HH(PpOpMaluu 0 HeOECHBIX TeJaxX ¢ IOMOIIBIO
HEUTPUHHBIX U TPABUTAIIMOHHO-BOJTHOBBIX TEJIECKOIIOB.

> Y3HaTh 0 HAOIIOAaeMOM CIIOKHOM ABMKeHUU TuiaHeT, JIynol u ComnHila, ux uHTepnpeTtanui. Kakyro pons urpanu HabIoAeHUS 3aTMEHHIH
Jlynsr u ConHIIa B ’KM3HU OOIIECTBA U UCTOPHS UX HAYYHOTO 00BsicHeHUs. Kak Ha OCHOBE aCTPOHOMHYECKUX SIBIICHHUH JIIOU HAYIHITUCH
U3MEPSTH BPEMs U BECTH KaJeH1apb.

> Y3HaTh, Kak Onarogaps pa3BUTHIO aCTPOHOMHUH JIFOIM TIEPEIUIN OT MPECTABICHUS TCOIEHTPUUIECKON CUCTEMBI MUPA K PEBOIOLIMOHHBIM
MIPEICTABIICHUSIM TEITHUOIICHTPUUECKON cucTeMbl Mupa. Kak Ha ocHOBe mocieHeit ObIITH OTKPBITHI 3aKOHBI, YIIPABIISIONINE TBIKEHUEM T1J1a-
HET, ¥ TI03/IHEE, 3aKOH BCEMUPHOIO TATOTEHUSI.

> Ha npumepe ncmonb30BaHUs 3aKOHA BCEMHPHOTO TATOTCHHS TOMYYUTh MPEIACTABICHUS 0 KOCMUYECKUX CKOPOCTSIX, HA OCHOBE KOTOPBIX
PaCCUUTHIBAIOTCS TPACKTOPHH MOJIETOB KOCMUYECKUX alapaToB K IJIaHETaM. Y3HATh, KaK MPOSBISIET ce0sl BCeMUPHOE TATOTEHHE Ha sIBJIe-
HUsX B cucteMe 3emisi—JlyHa, 1 3BOJIOLMIO ATOW CUCTEMBI B OYIyIIIEM.

> Y3HaTh O COBPEMEHHOM MPEJCTABIECHUH, O CTPOEHUU COTHEUHOI CUCTEMBI, O CTPOEHUHU 3E€MJIM KaK IJIAHEThI U MPUPOJIE TAPHUKOBOTO
a¢dekra, 0 CBOMCTBAX TUIAHET 3¢MHOM TPYMIIBI U TUIAHET-TUTAHTOB M 00 UCCIICIOBAHMSIX aCTEPOUIOB, KOMET, METEOPUTOB M HOBOTO KJlacca
HEOECHBIX TeJ KapJIUKOBBIX IUIAHET.
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[Tonmy4nTs TpeACTaBICHUE O METOJAX acTPO(U3NISCKUX UCCIEIOBAHNH 1 3aKOHAX (DH3HMKH, KOTOPHIE HCIIOIB3YIOTCS ISl M3ydeHUs (Pr3nue-
CKHU CBOMCTB HEOECHBIX TEJl.

V3uate npupoay CoJHIIa M €0 aKTUBHOCTH, KaK COJTHEYHAs! aKTUBHOCTD BIHMSIET Ha KIMMar 1 Ouocdepy 3emin, Kak Ha OCHOBE 3aKOHOB (hu-
3UKH MOKHO paccuuTaTh BHyTpeHHee cTpoeHre ColHIa U Kak HaOoAeHUs 32 MOTOKaMH HEUTpUHO OT COJIHIIA TOMOIJIM 3arJIIHyTh B LIEHTP
ConHua 1 y3HaTh O TEPMOSIAEPHOM UCTOYHHUKE SHEPTUU.

VY3HaTh, KaK ONpeAesiOT OCHOBHBIE XapaKTEPUCTUKH 3BE3] U UX B3aUMOCBSI3b MEXAY CO00M, 0 BHYTPEHHEM CTPOEHUU 3BE3/] U UCTOUHUKAX
UX SHEPIUU; O HEOOBIYHOCTH CBOMCTB 3BE3]] OCJIBIX KapJIMKOB, HEUTPOHHBIX 3BE31 U UEPHBIX ABIP. Y3HATh, KAK POXKIAIOTCS, KUBYT U YMHU-
paroT 3BE3EL.

V3HatTh, KaK M0 HAOIIOAECHUAM MyJIbCUPYIOIIMX 3BE3] Leeu 1 ONpeaelsaTh PACCTOSIHUS A0 IPYTHUX FaJIakTUK, KaK aCTPOHOMBI ITOHA0IO/1e-
HUSIM JIBOMHBIX U KPaTHBIX 3BE3]] ONPEACIIAIOT UX MACCHI.

[TomyuuTs npeacTaBiIeHUs O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3]1 My3HATh, KaK B 3BE3/1aX 00pa3yroTCs TSHKENBIE XUMHUECKUE 2JIEMEHTBHI.
V3Hatb, Kak ycTpoeHa Hama ['anaktuka — Muteunsiii [1yTe, KakpaclpeelieHbl B HEH PaCCESHHBIE U IIAPOBBIEC 3BE3IHBIE CKOILICHUS
no0Jiaka Mexk3BE3THOTO ra3a 1 mbuti. Kak ¢ momomipo HabmoieHuid BUH(PAKPACHBIX JIy4ax yIaJIOCh MPOHUKHYTH Yepe3 TOJIILY MEX3BE3I -
HOTOra3a U MbUIM B LIEHTp [ aJlakTuKH, yBUAETh JBUKECHUE 3BE3/] B HEM BOKPYTCBEPXMACCUBHON YEPHOU JBIPHI.

ITomyuuTs peaCTaBIECHUE O PA3JIMYHBIX TUIIAX TAJAKTHK, Y3HATh ONPOSIBICHUIX aKTUBHOCTH T'AJIAKTHK M KBAa3apOB, paCIpeIeIeHUH TaJlak-
TUKB IIPOCTPAHCTBE U (POPMUPOBAHUH CKOIUIEHUH U SYEUCTON CTPYKTYpBl UXpaclpeeIIeHUs.

VY3HaTh 0 CTPOSHHUH U 3BOJIIOLIMU YHUKAILHOTO 00bekTa BeenenHoiB nenom. IIpocnennTs 3a pa3BUTHEM MPEACTABICHUN O KOHEUHOCTH
nbeckoHeuHOCTH Bceenennoil, o pyHaaMeHTaIbHbIX MapaJoKcax, CBSI3aHHBIXC HUMHU.

[ToHsATh, KaK U3 HAOIIOJAEMOTO KPACHOTO CMEIEHHS B CIIEKTPaxXIaIEKUX TaTaKTUK MIPUIILIM K BBIBOIY O HECTAIIMOHAPHOCTH, PACIIUPEHUH -
BcenenHoi, 1, YTO B IPOILIOM OHa ObliIa HE TOJILKO IJIOTHOM, HO UTOPSIYEN U, YTO HAOII0AaEMOE PEIUKTOBOE U3TyUEHHUE MTOATBEPKIACT
ATOTBa)KHBII BBIBOJ COBPEMEHHOM KOCMOJIOTHH.

Y3HaTh, Kak OTKPBUIM YCKOPEHHOE paclInpeHre BceneHHoM 1 erocBsA3pi0 ¢ TEMHOM SHEPrUel U BCEMUPHOW CHIJIOW OTTaJIKMBAHUS,IPOTH-
BOCTOSIIIEH BCEMUPHOU CUJIE TATOTECHHUS.

VY3HaTh 00 OTKPBITHH K30IUIAHET — IUIAHET OKOJIO APYTHX 3BE3] HCOBPEMEHHOM COCTOSIHUU IPOOIEMbI OUCKA BHE3EMHBIX [TUBHIIN3AIUII
WCBSI3U C HUMU.

HayuuTbCst MpOBOIUTH MPOCTEHIIINE ACTPOHOMHYECKUEHAOMIOACHUS, OPUEHTUPOBATHCS CPEH APKUX 3BE3N M CO3BE3IMI, U3MEPATH

BbICOTHI 3BE371 U COIHILIA, ONPENEsITh ACTPOHOMUYECKUMUMETOIaMU BPEMs], IHUPOTY U JIOJITOTY MeCTa HaOIIOICHUM, N3MEPSATh-

JuameTp CoNHIA U U3MEPATH COJIHEUYHYI0 aKTUBHOCTD U €€ 3aBUCHMOCTBOT BPEMEHH.



TEMATUYECKOE IVTAHNPOBAHUWE

Tema

Kon-Bo
JacoB

BI/I,[[ ACATCIIBHOCTU yYallluXCA

BBenenne B acTpoHOMUIO

IlTonck IPpUMCPOB, IMOATBCPKAAOIIHUX ITPAKTHYC-
CKYIO HArmpaBJICHHOCTb ACTPOHOMUU

AcTtpomeTtpus

XapakTepucTuka  OCOOCHHOCTEH  CYTOYHOTO
newkenuss CoJHIIA Ha TOJIOCax, SKBAaTOpe U B
cpenHux mupotax M3ydeHue ocHOBHBIX (a3 Jly-
Hbl. OnMcaHue MopsiaKa X CMEHbI. AHAIN3 TIPH-
4HH, 0 KoTopsiM JlyHa Bceraa obparieHa Kk 3eM-
Jie omHOM cTtopoHOoM. Onucanue B3aMMHOTO pac-
nonoxkenust 3emud, JIynsl u CollHIITa B MOMEHTHI
3atMeHuil. OObSICHEHHE NpPUYUH, 10 KOTOPHIM
3armenust ConHua u JIyHbI HE TPOUCXOMAT KaxK-
npii mecsl. [loaroroBka u mpe3eHTanust co-
obmeHus 00 ucTopuu KaleHaaps. AHamu3 HeoO-
XOJIMMOCTH BBEACHHS YaCOBBIX II0SICOB, BUCOKOC-
HBIX JIET ¥ HOBOTO KaJICHIAPHOTO CTUJIS

HebOecHast mexanuka

IloaroroBka u npe3eHTanys COOOLIEHUS O 3Ha4e-
Huu oTkpeliTuil Konepnuka u [Manmes puist
(hopMupoBaHuUs HAYYHOH KapTUHBI MUpa. AHa-
13 3akoHOB Keruiepa, Mx 3HaueHuUs AJis pa3Bu-
TUs HU3MKK U acTpoHOMUHU. Penienue 3anad Ha
BBIYMCIIEHUE pacCTOsIHUM 11aHeT oT CosHIa Ha
OCHOBe TpeTbhero 3akoHa Kemepa ITogroroska n
npe3eHranus coobmenus o KA, nccnenyromumx
npuposy ten CoaHeYHON CUCTEMBI

CrtpoeHue COTHEUHOM CHU-
CTEMBbI

AHann3 OCHOBHBIX IOJIOKEHUHM COBPEMEHHBIX
MpeJCTaBIeHUi o poucxoxkaeHuu ten CoiaHeu-
HOM cUCTEMBI. AHAJIN3 OCHOBHBIX IOJIOXKECHUN




COBPEMEHHBIX IPECTABICHUHN O IPOUCXOXKIEC-
Huu Ten ConHeyHo cucteMbl. Ha ocHOBe 3Ha-
HUM QU3NYECKUX 3aKOHOB OOBSICHEHUE SIBJICHUM
Y TIPOIIECCOB, MPOUCXOSAIINX B aTMOC(hepax
rwianet. OnucaHue U cpaBHEHHUE NPUPO/IBI IJ1a-
HeT 3eMHOM rpynnbl. OObsICHEHHE IPUYUH CY-
mecTByromuX paznuuui. [loaroroBka u npe3eH-
TaIsl COOOIEHUS O pe3ybTaTaxX UCCICOBAHUN
IJIaHeT 3eMHOM rpynnbl. Ha ocHOBE 3HaHUI
3aKOHOB (DM3UKHU OMHCAaHWE TPUPOIBI TTAHET-
ruranToB. [loaroroBka u npeseHranus coooie-
HUS O HOBBIX pe3yJIbTaTax UCCIeI0OBaHUH IIa-
HET-TUTAHTOB, UX CITyTHUKOB U KOJIell. AHAIHN3
ONpeeICHUs OHATHS «IU1aHeTa». Onucanue
BHEIITHETO BHJIa aCTEPOUIOB U KoMeT. OOBsicHe-
HUE MIPOLIECCOB, MPOUCXOALIUX B KOMETE, IPU
n3MeHeHuu ee pacctossHus ot ConHua.

[ToaroroBka u mpe3eHTanust COOOIICHUS O
crocobax 0OHapyKEeHUsI OTIACHBIX KOCMUYECKUX
00BEKTOB U MPEAOTBPAICHHUS HX CTOJTKHOBEHUS

¢ 3emiieit

Actpoduzuka u 3Be3aHast
aCTPOHOMUS

Ha ocHoBe 3HaHuit (pu3nyecKux 3aKOHOB OIHKCA-
HUE U 00BSICHEHUE SIBJICHUM U MPOIIECCOB,
HabmoaaeMbix Ha Comnuile. Onucanue npoiiec-
COB, IIPOUCXOIAIINX IIPU TEPMOIIEPHBIX
peakuusx NpoTOH-MPOTOHHOTO 1KkKiIa. Ha
OCHOBE 3HAHUU O TUIa3Me, MOJYUYEHHBIX B Kypce
¢bu3uky, onucaHue oOpazoBaHUsl MTEH,
npoTyOepaHIeB U APYTUX NPOSIBICHUNA COTHEY-
HOM aKTUBHOCTHU. XapaKTEepPUCTHKA IIPOLIECCOB
COJIHEYHOM aKTUBHOCTH U ME€XaHU3Ma UX BIINS-
Hus Ha 3emutro. OnpeenieHre MOHATHS «3BE3a».
VYka3zaHue M0JIOKEHMSI 3B€3/1 Ha luarpaMmme




«CHEKTP — CBETHUMOCTB)» COIJIACHO UX XapaKTe-
pUcCTUKaM. AHAJIU3 OCHOBHBIX TPYyMI
nuarpaMMbl. Ha ocHOBe 3HaHUMi 110 u3nKe
OIKCaHue MyJbcaluu Hedens] KaKk aBTo-
KonebaTenbHOro nporecca. [loaroroBka coolre-
HUS O CIIOCO0aX OOHAPYKEHUS «IK3OTIAHET» U
MOJY4YEHHBIX pe3ynbrarax. Ha ocHOBe 3HaHUM 1O
(bu3HKe OIleHKa BPEMEHU CBEUEHUS 3BE3/IbI IO
MU3BECTHOM Macce 3aracoB BOJOPO/IA; JJIs ONuca-
HUS IPUPOJIbI 0OBEKTOB HA KOHEYHOM CTauu
DBOJIIOIHH 3BE3]I.

MuiteuHslil yTh

I/I3yquI/IC IIapOBbIX U 3BC3AHBIX CKOILICHUI.

T"amaktuka

OmnpeeneHne THITOB rajakTuk. IIoAroToBKa co-
oO1IeHus: 0 HanboJIee HHTEPECHBIX UCCIIETI0BA-
HUSX TaJaKTHK, KBa3apoB U JIPYTHX JAIEKUX
0OBEKTOB.

Crtpoenue u 3Boonus Bee-
JICHHOM

Onucanue cTpoeHus U CTPYKTYpbl ['anakTuky.
N3ydeHnne 00BEKTOB TIOCKOM U c(hepruaecKoit
noncucteM. [lonroroBka cooOIIeHus 0 pa3BUTUN
ucciaenoBanui I alakTHKH.

CoBpemeHHbIe TPOOIEMbI
aCTPOHOMHUU

[Ipumenenue npunnumna Jloriepa ans oObscHE-
HUS «KpacHOTO cMmerieHus». [loaroroska co-
o0mIeHus o aedarenbHocTH Xab0ma u Opun-
MaHa.Jloka3aTenbCTBO CIPaBEATUBOCTH 3aKOHA
Xab06ma s HabmoaaTesNst, pacioI0KeHHOTO B
mo6oii ranaktuke. [loaroroska u npeseHranus
COOOIIIEHUSI O COBPEMEHHOM COCTOSIHUU Hay4-
HBIX UCCIIEOBAHMM MO MTPOOIeMe CYIIIECTBOBA-
HHUS BHE3EMHOM XH3HHU BO BecenenHol. Yuactue
B JIUCKYCCHH IO 3TOH mpobiieme.




Hroro: 35

COIEPXKXAHHUE KYPCA

BBeneHnue B aCTPOHOMHUIO

Ctpoenune n maciitadbl BecesteHHOM, U cOBpeMeHHbIe HA0II0IeHUs

Kakue tena 3anonusror Beenennyro. KakoBbl HX XapakTepHbIE pa3Mephl  pacCcTOSHUS Mex 1y HUMU. Kakue ¢pu3ndeckre ycioBHs BCTPEUAIOTCS B HUX.
Bcenennas pacmmpsiercs. ['ie u kak paboTaoT camble KPYIHbIE ONTHYECKHE TeJecKombl. Kak acTpoOHOMBI HCCIEeNyI0T raMMa-u3iyueHrue BeeneHHOM.
Yro YBUACIHU I'PAaBUTAIITUOHHO-BOJIHOBEIC U HGfITpPIHHLIC TCJICCKOIIBI.

Actpomerpus
3Bé3aHO0e HE00 U BUAMMOE IBHKEHNE He0eCHBIX CBEeTHJI

Kakwue 3BE37161 BX0aAT B co3Be3aust Opuona u Jledens. ConHile nBrkeTcs 1o sxauntuke. [InaneTs coBepiaroT netieodpasHoe npuxenue. HebecHeie
KoopauHatel YTo Takoe HeOEeCHbIN SKBaTOp U HeOecHbI Mepuanan. Kak cTposT 3KBaTOpHalbHYIO CHCTeMY HeOeCHBIX kKoopauHat. Kak cTposT ropu-
30HTAJIBHYIO CUCTEMY HEOECHBIX KOOPIMHAT.

Bunumoe apu:kenne miaaner u CouHia

[TeTneobpa3Hoe IBIKEHHE TUTAHET, MOMATHOE U MPSIMOE JBIDKEHHE TUTaHET. DKIIMITHKA, 30JMaKaJbHbIe co3Be3aus. HepaBHoMepHOe nBrxenne ComH-
11a TI0 AKJIUITHKE.

JABukenue JIyHbl U 3aTMeHUs

®a3p1 JlyHbl 1 CHHOAMYECKUM MecHll, yCIOBUS HACTYIIEHUS! COTHEYHOTO U JIyHHOTO 3aTMeHHi. [Touemy npoucxonst conHeunsie 3atMeHus. Capoc u
MPEACKA3aHUs 3aTMEHHI

Bpems u kajiengapb

3BE3HOE U COITHEYHOE BPEMS, 3BE3IHBIN U TPOMMUYECKUM rofl. YCTPOMCTBO JIyHHOTO U COJTHEYHOIO KajJeH1apsi, MpoOeMbl UX COIJIaCOBAHUS
FOnuanckuit U rpuropruaHCKuil KaJleHIapH.

HebOecnasi MexaHuKa

lemoneHTpUYecKasi cHCTEMa MHPA

HpeHCTaBHGHI/IH 0 CTpOCHUU COHHG‘IHOﬁ CHUCTCMbI B aHTUYHBIC BpCMCHA UB CPCAHCBCKOBLEC. FCJII/IOIIGHTpI/ItICCKaSI CUCTCMa MHUpa, 10Ka3aTCIbCTBO
BpanieHus: 3emun Bokpyr Comnnna. [Tapamnake 3BE311 1 onpesieieHre pacCTOSIHHS 10 HUX, ITapCceK.

3akonbl Keniepa



Otxpertre W.Kemepom 3akoHOB ABMkeHHs 1u1aHeT. OTKpBITHE 3aK0Ha BeemupHoro Tsroterns n 00001ménHbIe 3akoHb! Kerepa. Onpenenenue mace
HEOECHBIX Tell.

Kocmuyeckne ckopocTn

Pacuétbl nepBoii 1 BTOpoil KOCMUYECKOW CKOPOCTH U uX ¢usnueckuii cmbici. [Tonér FO.A. Narapuna Bokpyr 3emiu o KpyroBoi opoure.
MexXniaHeTHbIE TepeséThl

[ToHsiTHE ONTUMAIBLHON TPACKTOPHHM IOJIETA K IUTaHETE. Bpems monéra K riaHeTe U AaThbl CTapTOB.

JlyHa u eé Bamsinue Ha 3eMJII0

Jlynnslii penbed u ero npupona. [IpunusHoe B3aumozenicteue Mexnay JlyHoit u 3emnéil. Yaanenue JlyHs! ot 3emiin 1 3aMeJICHUE BpallieHUs 3eMJIH.
IIpeneccus 3eMHOM OCH U NIpeABAapEHUE PABHOJACHCTBUM.

CrpoeHne COTHEYHOI CHCTeMbI

CoBpeMenHbIe npeacTaBiaeHus 0 ColHeYHOH cucTeme.

CoctaB ConHeuHO# cucteMbl. [imaHeThl 3¢MHO# TPYyIITbI U TUIAHETHI-TUTAHThI, HX MPUHIUTHATBHBIE pasnuaus. O6mako komet Oopta u Ilosic Koiirepa.
Pa3mMepsl Ten COTHEYHON CHUCTEMBI.

Ilnanera 3emus

®opma u pa3mepsl 3emiu. BHyTpennee crpoenue 3eminu. Poiab napHukoBoro s¢¢gexra B GopMupoBaHUN KIMMaTa 3eMIIH.

ILnaneTnl 3eMHOM IPYNIIbI

HccnenoBanus Mepkypust, Benepsl u Mapca, ux cxoxects ¢ 3emnéil. Kak mapHukoBbIif 3¢ (eKT rpeeT moBepXHOCTh 3€MIIU U NTeperpeBaeT

atMocdepy Beneprl. EcTb nu sxu3Hb Ha Mapce. DBomtonus opout cnytHukoB Mapca ®oboca u Jleiimoca.

IlnaHeThI-rUraHThbI

®usznueckue cpoiictBa FOnurepa, CarypHa, Ypana u Hentyna. Bynkanuueckast nestenbHOCTh Ha ciiyTHHKe FOnutepa Ho. [Ipupona xoner BoKkpyr
IUIAHET-TUTaHTOB.

IlnaHeThI-KAPJIUKHU M UX CBOMCTBA.

Maunbie Tesa CoJIHEeYHOH CHCTEMBbI

[Tpupona u nmxenue acrepouoB. Crienuduka IBUKEHH rpymma actepouioB Tposiaues u ['pexos. [Ipupona n nemxenne xomer. [losic Koiinepa n
O6naxo komet Oopra. [Iprposa METEOPOB U METEOPUTOB.

Merteopbl H METEOPHUTHI

ITpupona nanaromux 3831, METEOPHBIE TOTOKU U UX paguaHThl. CBA3b MEKIYy METCOPHBIMU ITIOTOKaMU M KoMeTaMH. [Iprpona kaMEHHBIX U KEJIE3HbIX
METeOpHUTOB. IIpupoaa METEOPUTHBIX KPAaTEPOB.

HpaKTI/I‘leCKaﬂ aCTQOQhI/IZiHKa u !l!I/BI/IKa COJ'IH!!ZI

Metoabl acTpopu3n4ecKNX UCCIAeOBAHNM
YCTpoiCcTBO M XapaKTEPUCTUKHU TEIIECKOTIOB PEehPAKTOPOB U PePICKTOPOB. YCTPONCTBO PAIUOTEIECKONIOB, PATUOUHTEPPEPOMETPHI.



CouHue

Ocnosnble xapakTepuctuku Connua. OnpeeneHue Macchl, TeMIEpaTypsl U Xxumudeckoro coctaBa Comuia. Ctpoenue conHedHoi armocdepsl. Co-
HEYHAasi aKTUBHOCTD U €€ BIUSHUE Ha 3eMITIO U Orocdepy.

Buytpennee crpoenne CosHna

Teopernueckuii pacu€r tremmneparypsl B ieHTpe CoiHua. SepHbIii HCTOUHUK SHEPTUHU U TEPMOSAECPHBIE PEaKIUU CUHTE3a reNllis U3 BOAOPOAa, epe-
HOC 3Hepruu u3 neHTpa ConHila HapyKy, KOHBEKTUBHAs 30Ha. HeHTpHuHHBIN Teneckorn u HaOMoneH!s MoToka HeHTpuHOo oT ConHIa.

3Bé3b1

OCHOBHBIE XapAKTEPUCTHKH 3BE3]1

OmnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3]l: MACChl, CBETUMOCTH, TEMIIEPATypbl U XUMUYECKOro cocTaBa. CrieKTpaibHas Kiaccu(ukanus 3BE31 1
e€ ¢pusnyeckue oCHOBBI. /lnarpamma «CrneKkTpajbHbIN KJ1acc» —CBETUMOCTD 3BE3/1, CBSA3b MEXAY Maccoi U CBETUMOCTBIO 3BE3].

BuyTpeHHee cTpoeHue 38371

CrpoeHue 3Be3/1bl ITIaBHOM HocaenoBaTeabHOCTH. CTpoeHre 3BE3/] KPACHBIX TUTAHTOB U CBEPXTUTaHTOB.

Beable kapauKu, HeTPOHHBIE 3BE3/IbI, YJIbCAPbI U YéPHbIE AbIPbI

CrpoeHnue 3B€371 OeNbIX KapJIUKOB U MpeJiesl Ha ux Maccy — npenen Yanapacekapa. [lynbcapsl u HeliTpoHHble 3BE3/1b1. [Iprpoa 4€pHbIX IbIp U UX Na-
pameTphl.

J/{BoiiHBI€e, KPAaTHbIEC M NIEPeMEHHbIE 3BE3/bI

HaOmoneHus ABOMHBIX UM KPaTHBIX 3BE3]1. 3aTMEHHO-TIEpeMeHHBbIe 3BE3]1bl. Onpenenenue Macc 1BOMHBIX 3BE31. [lynbcupytomuye nepeMeHHble 3BE3/1bI,
KpHBBIE H3MEHEHUs Oecka 1edens1. 3aBUCUMOCTh MEX/Ty CBETHMOCTBIO M TIEPUOJIOM Trylibcanuid y nedenn. Lledenasr — masku Bo Beenennoid, mo
KOTOPBIM OIIPEIEIISIOT PACCTOSIHUS 10 NAIEKUX CKOIUIEHUH U FaJlaKTHK.

Hogbie U cBepXHOBBIE 3BE3/1bI

XapaKTEepUCTHKH BCTIbILIEK HOBBIX 3BE3/1. CBsI3b HOBBIX 3BE3/] C TECHBIMU JIBOMHBIMU CUCTEMaMU, COZIEPKAIlMMU 3Be3y Oenblil kapnuk. [leperekanue
BEIIIECTBA U sIZICPHBIN B3PHIB HAa MMOBEPXHOCTH Oeoro kapiuka. Kak B3pbIBAIOTCS CBEPXHOBBIC 3BE3/IbI. XapaKTEPUCTHKH BCITBIIICK CBEPXHOBBIX 3BE3I.
['paBUTaIMOHHBIN KoJUTAiC Georo Kapiauka ¢ Mmaccoi YaHapacekapa B cOCTaBe TECHOM JIBOMHOI 3Be3/1bl — BCIBIIIKA CBEPXHOBOM MEPBOro TUMA.
B3pbIB MaccHBHOM 3B€3/1bI B KOHIIE CBOEH IBOJIIOLIMN — B3pBIB CBEPXHOBOI BTOporo tumna. HabmaroneHne ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3].
JBOJIOLMS 3BE3/1: POKAEHHE, )KU3Hb U CMEPTh 3BE3/1

Pacuér npoaoKUTEIbHOCTH KU3HH 3BE3] Pa3HOM MacChl Ha INIABHOM ITOCJIEI0BATENILHOCTH. [Iepexon B KpacHbIE TUTaHThl M CBEPXTUTAHTHI ITOCIE UC-
yeprnaHus Bogopoja. CrokoiHasi 3BOJIOIHUS MaJOMAaCCUBHBIX 3BE3/, M TPABUTALIMOHHBIN KOJIJIAINC U B3PHIB ¢ 00pa30BaHUEM HEMTPOHHON 3BE3/Ibl WIIH
4yEPHO IbIpbl MAaCCUBHOM 3Be3/1bl. OmpeienieHrne Bo3pacTa 3BE3HBIX CKOIUIEHUI U OTIENbHBIX 3BE3]] U MPOBEPKA TEOPUH SBOJIIOLIMHU 3BE3].



Maeunbiii IIyvTh

I'a3 u neL1b B I'amakTHKE

Kak oOpa3zyrotcst oTpaxkarenbHbie TyMaHHOCTH. [louemy cBetsitest auddy3Hbie TyMaHHOCTH. Kak KOHIIEHTPUPYIOTCS Ta30BbI€ U MBUIEBBIE TYMAHHOCTH
B ['anmakTuke.

PaccesiHHbIe U IAPOBbIE 3BE3IHbIE CKOMJICHUS

HabmtogaeMbie cBOICTBa paccesTHHBIX 3BE3IHBIX cKoruieHuid. Habmonaemble cBOiCTBa MapOBbIX 3BE3AHBIX CKOMIIEHUH. Pacnipenenenue u xapakrep
JBUKEHUS cKomuieHul B ['anaktuke. Pacnpenenenue 3B€31, CKOIUIEHUH, ra3a v nbutd B ['anakTuke. CBepxmaccuBHasi 4€pHast iblpa B eHTpe ["anakTuku
u KocMuyeckue ay4un. UadpakpacHbie HaOMIONEHNUS IBIKEHUS 3BE3] B IIeHTpe ["anakTuku u oOHapyKeHHe B IeHTpe ['aakTuKu cBepXMacCUBHOM uep-
HOM JpIpbl. Pacuér mapaMeTpoB cBepXMacCUBHOMN uépHOM AbIpbl. HaOmroneHus: KoOCMUYECKUX JTyuel U UX CBSI3b CO B3PbIBAMU CBEPXHOBBIX 3BE3L.
lanakTukn

Kak xiraccupunupoBaiy raJakTHKY 10 (hopMe U KaMepTOHHas quarpamma Xao6ma. CBoiCcTBa CIUPATBHBIX, SJUTMIITHYCCKUX U HEMPABHIIBLHBIX TajlaK-
TuK. KpacHoe cMmellleHre B CIeKTpax FaIaKTHUK U ONPEIETICHUE PACCTOSTHUS O HUX.

3akon Xa00s1a

Bpaienue ranakTik U TEMHas MaTepusi B HUX.

AKTHBHBbIE T'AJIAKTHKHA U KBa3apbl

[Tpupona akTHBHOCTH TalIaKTHK, PAJAUOTATAKTUKU U B3aUMOJICHCTBYIONINE TanakTUKU. HeoObIuHbIE CBOMCTBA KBA3apOB, UX CBS3b C SAIPAMH TFaJIaKTUK U
AKTUBHOCTBIO YEPHBIX JbIP B HUX.

CxomjieHus rajJakTHuK

HabromaeMbie CBOMCTBA CKOTUICHUH TaJlaKTHK, PEHTTCHOBCKOE M3ITyUeHUE, TEMITepaTypa U Macca MEXTaJaKTHIeCKOro ra3a, HeoOXOAMMOCTh CYIIe-
CTBOBaHUsI TEMHOW MaTepUH B CKOILJICHUSX TalakTUK. OLeHKa Macchl TEMHOM MaTepuu B CKOIUICHUSX. Sluencras CTpyKTypa pacupeeieHus TalaKTUKN
CKOIIJICHUU T'aJaKTHK.

Crpoenue u 3Boaouns Beenennoii
Koneunoctp 1 6eckoHeuyHOCTHh BeesleHHOI — mapagoKcebl KJIACCHYeCKOH KOCMOJIOTHH.

3aKOH BCEMHUPHOT'O TATOTEHMSI U MTPEJICTABICHUS O KOHEUHOCTH U OeckoHeuHOCTH Beenennoil. @otomeTpuueckuii napagokc U IPOTUBOPEUUS MEXKIY
KJIACCUYECKUMM IMPECTABICHUSIMU O CTpoeHUU BeenenHoit 1 HabmonenusMu. HeobxoquMocTs npuBieueHust 001Iel TEOpUU OTHOCUTEIIBHOCTH IS
noctpoeHust Mmozenu Beenennoil. CBsA3b MEX Ay T€OMETPUUECKUX CBOMCTB IPOCTpaHcTBa BeeneHHoM ¢ pacnpeieieHneM U ABH)KEHUEM MaTepUH B HEH.
Pacumpsromasica Beesrennas

CBsi3b cpeiHEl TUIOTHOCTH MaT€pUU C 3aKOHOM PACIIUPEHUS U TEOMETPHUUECKUMHU CBOMcTBaMK Beenennoil. EBKinaoBa u He €BKIINI0BAa TEOMETPUS
Bcenennoii. Onpenenenue paguyca u Bospacra Beenennoi. Mogens «ropsiueii BceneHHON» U peIMKTOBOE U3ITy4EHUs

O0pa3oBanue XUMHUYECKUX 371€MEHTOB BO Beenennoii. O6uine renust Bo BeeneHHoN 1 HE00X0AUMOCTh 00pa30BaHUs €r0 Ha paHHUX ATarax 3BOJIIOLUN
Bcenennoii. Heo6xoquMoCTh HE TOJIBKO BBICOKOM IJIOTHOCTH BEILIECTBA, HO U €T0 BBICOKOM TeMIepaTyphl Ha paHHUX 3Tarax 3Boiolun BeeneHHoil.
PenukroBoe u3nydeHne — H3JIy4eHUE, KOTOPOE OCTAIOCHh BO BCENEHHON OT rops4ero U CBEPXILUIOTHOTO COCTOSIHUS MaTepUN HA PaHHUX dTallax >KU3HU



Bcenennoii. HabnromaemMbie CBOMCTBA PEIMKTOBOTO M3TydeHUs. [lodeMy HEOOXOAMMO MPUBIICUECHUE O0IIel TEOPUH OTHOCHTEIHHOCTH IS TOCTPOCHHUS
monenu Becenennoil.

CoBpeMeHHbIE IP00JIeMbl ACTPOHOMHHU

YckopenHoe pacuupernue BeesieHHO# M TEMHas JHeprus

Habmronenus cBepxHOBBIX 3BE31 | TMa B an€KuX ralakTHKaX U OTKPBITHE YCKOPEHHOTO paciupeHus Beenennoit. OTKpbITHE CHUITBI BCEMUPHOTO OT-
TaJIKuBaHUs. TEMHas SHEPrus yBeIuYuBaeT mMaccy BceeneHHoil o mepe e€ pacmmpenus. [Ipupoaa cuinbsl BceMrUpHOro OTTaJKuBaHUS.

OOHapy:keHHe IJIAHET BO3JIe APYTUX 3BE3 .

HaOGmronenust 3a IBIKEHNEM 3BE3] U OTIPEeSICHISI MACC HEBUIAMMBIX CITyTHHKOB 3BE3/, BO3MYIIAIOUINX MX MPSAMOJIMHEHHOE ABIKEeHHE. MeToabl oOHa-
pyXeHus sk3orutaneT. OleHKa yCIoBHi Ha TOBEPXHOCTAX dk3oraHeT. [Touck sk30mianeT ¢ KOM(GOPTHHIMU YCIOBHUIMH IS )KU3HU HA HUX.

IHouckm xu3HU U pasyma Bo BeesreHHoOM

Pa3BuTue npeacraBieHnii 0 BOBHUKHOBEHUH U CYILIECTBOBAHUM KU3HU BO BeenenHoil. CoBpeMEHHBIE OLIEHKH KOJIMYECTBA BHICOKOPA3BUTHIX LIMBUIIH -
3auuii B ['anaxTuke. [lonbITku 0OHApYXEHUS U MOCBIIKM CUTHAJIOB BHE3EMHBIM LIMBUIN3ALUSIM.




