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[HOACHUTEJIbHAS 3AITMCKA
[Tmanupyemble pe3yabTaThl OCBOCHUS Y4€OHOTO IpeMeTa 110 UTOTaM
oOyuenus B 11 xmaccax:

® T[IOJIyYUTh IMPEJCTABICHHUS O CTPYKType M Macmrtabax BceneHHOU M MecTe uelnoBeKa B HEH;
y3HAaTh O CPEIACTBAX, KOTOPHIC HCIIOJB3YIOT ACTPOHOMBI, YTOOBI 3arjisiHYTh B CaMble yHaJdEHHbIC
yroJku BceneHHO# 1 HEe TOJBKO YBUICTh HEOCCHBIE Tela B HEAOCTYITHBIX ¢ 3eMJIM qUarna3oHax JTUH
BOJIH JIGKTPOMAarHUTHOTO W3JIy4eHHUs, HO W y3HAaTh O HOBBIX KaHAJax MOJy4YeHUS WHPOpMAIUU O
HEOECHBIX TeJIaX ¢ TOMOIIBI0 HEUTPHHHBIX U I'PAaBUTAIIMOHHO-BOJIHOBBIX TEJIECKOIIOB.

® y3HaTh O HAOJIOJAEMOM CJIO)KHOM JIBUKEHUM IutaHeT, JIyHel u CojHIa, X MHTEpIpEeTaluu.
Kakyto ponws urpanmu nabmonenust 3armeHuit Jlynsl u ConHIa B KU3HM OOIIECTBA M HUCTOPHUS UX
Hay4yHOTro oObsicHeHHs. Kak Ha OCHOBE aCTpPOHOMMUYECKHUX SIBJICHUH JIFOU HAyYHINCh U3MEPSATH BpeMs
1 BECTH KaJIeHIaph.

e y3HaTh, Kak Oyarojapsi pPa3BUTUIO ACTPOHOMHH JIIOAW TEPEllId OT MPEeACTaBICHUS
TeOLIEHTPUUECKON CUCTEMBI MUpPa K PEBOJIIOLIMOHHBIM NPEACTABIECHUSAM I'eIMOLIEHTPUUYECKON CUCTEMBI
mupa. Kak Ha ocHOBe mocieqHeill ObIIM OTKPBITHI 3aKOHBI, YIPaBIISIIOIINE ABM)KEHHEM IUIAHET, U
M03/JHEE, 3aKOH BCEMUPHOIO TATOTEHUSI.

e Ha MpUMEpe HCHOJIb30BAaHUS 3aKOHA BCEMUPHOI'O TATOTEHUS NOJYYUTh MPEACTABICHUS O
KOCMUYECKUX CKOPOCTSIX, Ha OCHOBE KOTOPBIX PACCUUTHIBAIOTCS TPACKTOPUH IMOJIETOB KOCMUYECKHX
anmnapaToB K IUIaHETaM. Y3HaTb, KaK MPOSIBIISIET ce0s BCEMUPHOE TATOTEHUE HA ABJIEHUSX B CUCTEME
3emuis—JIyHa, U 3BOJIIOLUIO STON CUCTEMBI B Oy YIIEM.

® y3HATh O COBPEMEHHOM IPEJCTABICHUH, O CTPO€HNHU COJTHEYHOW CUCTEMBI, O CTPOCHUH 3EMIIU
KaK TUIaHEThl M MPUPOJE MapHUKOBOTO 3¢¢eKTa, 0 CBOMCTBAX IUIAHET 3€MHOM TpYNIbI U IUJIaHET-
TUTAHTOB M 00 HCCIIEI0OBAaHUSAX aCTEPOUI0B, KOMET, METEOPOHIOB M HOBOTO Kilacca
HEOECHBIX TeJI KapIUKOBBIX TJIAHET.

® T[IOJNY4YUTHh NPEJCTABICHHE O METOJax acTpopU3MYECKHX HCCIeOBaHMN M 3aKOHaX (PU3MKH,
KOTOPbIE UCIIOJIb3YIOTCS JJIs U3Y4YeHUs (PU3MUecKu CBOMCTB HEOECHBIX Tell.

e y3HaTh npupoay CoJHIA U €r0 aKTUBHOCTH, KaK COJIHEYHAs aKTUBHOCTb BJIMSET Ha KIMMAaT U
onocdepy 3emiH, Kak Ha OCHOBE 3aKOHOB (PM3WKHM MOYKHO paccuuTaTh BHyTpeHHee crpoeHue CoiHia
U Kak HaOmo/ieHus 3a motokaMu HelTpruHOo oT CoHIIa HOMOTJIH 3aryisiHyTh B eHTp CoJiHLa U y3HATh
0 TEPMOSIJIEPHOM UCTOYHHUKE SHEPTHU.

® Y3HATh, KaK OMPE/EIIAIOT OCHOBHbIE XapaKTEPUCTHKHU 3BE3]] M UX B3aUMOCBSI3b MEX Ay co00H, 0
BHYTPEHHEM CTPOCHHUM 3BE3]l M HMCTOYHMKAX UX SHEPruU; O HEOOBIYHOCTH CBOMCTB 3BE3/ Oe€IbIX
KapJIMKOB, HEUTPOHHBIX 3BE3]1 M UYEPHBIX JIBIP. Y3HATH, KaK POXKAAIOTCA, JKUBYT U YMUPAIOT 3BE3IBL.

® y3HaTh, Kak [0 HAOIIOACHUSM MyIbCUPYIOIUX 3BE3M Hedeua ONpenesaTh pPacCTOSHUS 10
JIPYTrUX TallaKTUK, KaK acTPOHOMBI 0 HAOMIOAEHUSM [BOMHBIX M KPATHBIX 3BE3J OMPEHENsoT HX
MAacCHlI.

e Jlonyunth mpeacTaBieHUs O B3PbIBaX HOBBIX U CBEPXHOBBIX 3BE3Nl U Y3HATh Kak B 3BE3/ax
00pa3yroTcs THKENbIE XUMUYECKUE IIEMEHTHI.

e V3HaTh, Kak ycTpoeHa Hama [amaktuka — Mieunsiii [lyTe, kak pacmpeneneHbl B Hel
paccesiHHbIC U IIapOBBIC 3BE3THBIC CKOIUJICHUS M 00J1aka MeX3BE3HOTO ra3a v mbliu. Kak ¢ momMolsio
HaOMI0ICHUI B MHQPAKPACHBIX JIydax yAaioCh MPOHUKHYTH Yepe3 TOJIILY MEX3BE3AHOTO ra3a U MbLUTU
B LIEHTp ['aslakTHKHU, yBUIETH IBU>KEHHE 3BE3/] B HEM BOKPYT
CBEPXMACCUBHOW YEPHOU JBIPHI.

e JlomyuuTh MpEeACTABICHUE O PA3IMYHBIX TUIAX FAJAKTUK, Y3HATh O MPOSIBICHUSIX aKTUBHOCTH
raJlakTUK W KBa3apoB, paclpeielieHHH TalaKTHK B MPOCTPAHCTBE U (OPMUPOBAHUU CKOTIICHUH WU
SIYEUCTON CTPYKTYPBI UX paclpe/ieIeHUsI.

e V3HaTh O CTPOCHUHU M IBOJIOIMH YHHKaAJIbHOTO 00BbekTa Beenennoii B nienom. Ilpocnenuts 3a
pa3BUTHEM MPEJICTABICHUH O KOHEYHOCTH M OecKkoHeYyHOCTH BceneHHOH, o (yHIaMeHTalIbHBIX
napajiokcax, CBSI3aHHbBIX C HUMH.

o [loHsTh, Kak M3 HAOIOJAEMOTO KPACHOTO CMEIEHUS B CIIEKTpax AaJEKUX TajJakTHK MPHUIILIN K
BBIBOJly O HE CTallMOHAPHOCTHU, PACIIUPEHUU BceleHHOH, U, 4TO B MPOIUIOM OHA ObUIa HE TOJBKO
IUIOTHOM, HO M TOpAYel H, 4To HaOII0JjaeMOoe PEeMKTOBOE M3Iy4YEeHHE MOATBEPIKIAET STOT BayKHBIN
BBIBOJI COBPEMEHHOI KOCMOJIOTHH.



e VY3HaTh, KaK OTKPBLIM YCKOPEHHOE pacliupeHre BceneHHoW U ero CBs3bI0 ¢ TEMHOM 3HEPrUei
Y BCEMUPHOM CUJIOW OTTAJIKUBAHHUSL, IPOTUBOCTOAIIEH BCEMUPHOM CUIIE TATOTCHUS.

e V3HaTh 00 OTKPBHITUU 3K30IUIAHET — IUIAHET OKOJIO JPYIHX 3BE3 U COBPEMEHHOM COCTOSTHHUH
po06IeMBbl IOMCKA BHE3EMHBIX [IUBHIN3AIMNA U CBSI3H C HUMH.

. HayunTtbcst mpoBOIUTH MPOCTEHIIIIE ACTPOHOMHUYECKHE HAOMIOCHUS, OPHEHTUPOBATHCS

Cpelu SIpKUX 3BE3]1 U CO3BE3AUM, U3MEPATH BbICOTHI 3B€3/1 U COJIHIIA, ONIPENENSITh ACTPOHOMUYECKUMHU
METOJaMH BpeMsi, IIUPOTY M JOJITOTYy MecTa HaOmoJaeHud, u3mepats auamerp CoiHIa U U3MEpATh
COJIHEUHYIO aKTUBHOCTb U €€ 3aBUCHMOCTb OT BPEMEHH.

COILEP KXAHHUE YYEBHOI'O ITIPEIMETA
BBejieHUE B ACTPOHOMUIO
Ctpoenne u maciitadbl BeesieHHOM, M cOBpeMeHHbIe HAOJIIO1eHUS .

Kaxue Tena 3anmonusitor Beenennyro. KakoBbl MX XapakTepHbIE pa3Mephl U PACCTOSTHUS MEXKITY
numu. Kakue Qusmyeckue ycrmoBusi BCTpeuaroTcsi B HuUX. BceneHHas pacmmpsierca. ['ne u kax
paboTarOT caMble KPYITHBIE ONTHUYECKHUE TesiecKombl. KakacTpOHOMBI MCCIEIYIOT raMMa-u3ydeHue
Bcenennoi. Uto yBuzaen u rpaBUTalMOHHO-BOJIHOBBIE M HEUTPUHHBIE TEJIECKOTIBI.

AcTpomerpus
3Bé3HOE He0O U BUAMMOE IBHKeHUE HeOEeCHbIX CBEeTHJI

Kakue 3BE3mp1 BxomsaT B co3Be3mus Opuona u Jlebems. CoiHile ABMKETCS MO SKIHUINTHKE.
[InaneTsr coBepmiaroT meTiieoOpa3sHoe nBKeHHe. HebGecHbie koopamHathl. UTO Takoe HEOECHBIN
9KBATOp M HEOECHBIM MepuanaH. Kak CTpOST 3KBATOPHAIBHYIO CHCTEMY HEOECHBIX KoopauHaT. Kak
CTPOSIT TOPU3OHTAJIBLHYIO CHUCTEMY HeOeCHBIX KoopawHaT. Buammoe newkenue maner u CoiHIA.
[TerneoOpa3Hoe MBWKEHHWE TUIAHET, TMOMSATHOE W TPSIMOE JBIKCHHE IUIAaHET. OKIUNTHKA,
30/1MaKkaibHble co3Be3aus. HepaBHoMepHOe nBmkeHrne CoHIA MO SKJIMITHKE.

JBmxenue Jlynsl u 3armenus. @as3pl JIyHbl U CHHOJIMYECKUN MECSI, YCIOBUS HACTYILJICHUS
COJIHEYHOTO0 U JyHHOro 3atMenuil. [louemy mnpoucxomar conHedHble 3aTtMeHusi. Capoc u
NnpeacKazaHnusi 3aTMEeHUM. Bpems u kanmeHmapp 3BE3IHOE M COJIHEUHOE BpEMs, 3BE3IHBIA U
TPONUYECKUN TOJ. YCTPOWCTBO JIYyHHOTO W COJHEYHOTO KajeHnaaps, MpoOJeMbl X COIIaCOBAHUS
IOnuanckuii U rpUropraHCKUil KajJeHIapHu.

HebecHasi mexaHuka
I'esimoneHTpU4Yeckas cucreMa Mupa

[IpencraBnenus o crpoeHnu COJHEYHOW CUCTEMBI B @HTUYHBIE BPEMEHA U B CPEIHEBEKOBBE.
l'enuonenTpuyeckas cucreMa Mupa, J0Ka3aTeslbCTBO BpameHus 3emun Bokpyr Connua. Ilapammakc
3BE3]1 U ONPEJIEIICHUE PACCTOSIHUS 10 HUX, ITAPCEK.

3akonbl Kensiepa

Otkpeitne WM.Kemnepom 3akoHOB JBukeHUs IuiaHeT. OTKpeITHEe 3akoHa BcemupHOro

TAroteHus u o6ooOmEnHbIe 3akoHbl Kemnepa. Onpenenenre Macc HEOECHBIX Tell.
Kocmuueckue ckopoctu

Pacuétel mepBoit 1 BTOpOH KoCcMHUYECKON ckopocTd M ux ¢usnyeckuii cmpica. [Tonér HO.A.
I"arapuna Bokpyr 3eMiu 0 KPyroBoil opOuTe.

MeskniiaHeTHbIE MePeTeéThl

[lonaTre onTUMaNbHOW TPACKTOPUU MOJIETA K IUIaHeTe. Bpems monéra K MIlaHeTe W JaThbl
CTapTOB.

Jlyna u eé Biusinne Ha 3eMu110

JIynusiii pensed m ero mpupona. IIpunuBHoe B3ammoneiictBue mexnay JlyHoit m 3eMiéil.
VY nanenue Jlynsl ot 3emun u 3ameuieHne BpameHus 3emin. [Ipeneccns 3eMHOM OCH U IIpeIBapeHHE
PaBHOJEHCTBUM.

CTpoeHue COTHEYHON CHCTEMBbI
Cospemennble npeacrasieHusi 0 CoJHeYHOH cucreme.

CocraB CosiHeuHOM cucTeMbl. [lmaHeTsl 3eMHOM TIpynmbl W IUIAHETBI-TUTAHTHI, UX
npuHOMIHaIbHbIe pasnuuus. Ob6mako xomer Oopta u Ilosic Koiimepa. Pa3mepsl Ten cosHeuHOM
CUCTEMBI.

IInanera 3emusn



dopma u pazmepsl 3emin. BHytpeHHee ctpoenuwe 3emum. Ponbp mapHukoBoro sddekxra B

(dhopMHUpOBaHHUH KIIUMATa 3EMITH.
ILi1aHeTsl 3eMHOM IrPyNIIbI

UccnenoBanuss Mepkypusi, Benepsl u Mapca, ux cxoxectb ¢ 3emnéil. Kak mnapHUKOBBII
3 deKT rpeeT MoBepxHOCTh 3eMid u meperpeBaer armocdepy Benepsl. Ecth nm sxu3np Ha Mapce.
OBomonus opout cryrHukoB Mapca @oboca u [eiimoca.

IInaHeThI-TUraHTHI

®usznyeckue coiictBa Onurepa, Carypna, Ypana u Henryna. Bynkanuueckast JesiTeIbHOCTb

Ha cnyTHuke FOnurepa No. [lpupona xosien BOKpYT MJIaHET-TUTAHTOB.
Ili1aHeThI-KapJIMKH U UX CBOMCTBA.
Maubie Tesia CostHeYHOMH cHCTEMBbI

[Ipupona u nBuxkeHue acrepousioB. Crenuduka ABUKEHHUS Tpynn actepousioB TposiHIEB U
I'pexos. Ilpupona u newxkenue komer. [losc Koinepa u O6mako komer Oopra. [Ipupoaa mereopoB u
METEOPHUTOB.

MeTeopbl M1 METEOPUTHI

[Ipupona manaroniux 3BE3], METEOPHbIE TOTOKU U MX paauaHThl. CBS3b MEX]y METEOPHBIMU
MOTOKaMH M KoMeramu. [Ipuposa kaMeHHBIX W JKEJIE3HbIX MeTeoputoB. [Ipuposa MeTeopHUTHBIX
KpaTepoB.

IIpakTuyeckas acrpopusuka u puzuka CoaHua
Metoabl acTpopu3nYecKUX UCCACT0BAHUM

YCTpOHCTBO W XapaKTEpUCTHUKU TEJIECKONOB pePpakTopoB U pediaeKTopoB. YCTPOHCTBO

PaanOTENECKOIIOB, PaAUOUHTEP(PEPOMETPHI.

CoaHue

OcHoBHble xapakTepucTku CosHna. OnpeneneHue Macchl, TEMIIEpaTypbl U XUMHUYECKOTO
coctaBa Cousania. Ctpoenue cosHedHou atMocdepbl. CoslHeuHass aKTUBHOCTD U €€ BIMSHUE Ha 3EMITIO
u 6uocdepy.

Buyrtpennee crpoenne CoJiHa

Teopernueckuit pacu€r temmneparypbl B meHTpe ConHua. SaepHbIi UCTOYHUK SHEPTUU U
TEPMOSIIEPHBIE PEAKLIMM CUHTE3a I'elMs U3 BOJOPOAA, MEPEHOC 3Heprun u3 ueHtpa ConHIa HapyxKy,
KOHBEKTHBHas 30Ha. HeliTpuHHBIH Teneckon u HaOI0AeHHs TOTOKa HEUTpUHO 0T CoJHIIA.

3Bé31b1
OcHOBHbIE XaPAKTEPUCTHKHU 3BE3]T

OnpeneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3J: MAacChbl, CBETUMOCTH, TEMIEPATYPbl H
XUMHUYECKOTo cocTaBa. CnekTpanbHas kiaccudukanus 3831 U e€ gusnyeckre ocHOBBL [lnarpamma
«CTIEKTPAJIbHBIN KJIACC» —CBETUMOCTb 3BE3/1, CBSI3b ME¥K/Ly MACCOM U CBETUMOCTBIO 3BE3/.

BHyTpeHHee cTpoeHuE 3BE3]
Crpoenue 3Be3nbl TJIABHOW MOCIEA0BATENbHOCTH. CTpoeHHE 3BE3l KPACHBIX T'MTAHTOB H
CBEpPXTUTaHTOB.
Beable kapanku, HeMTPOHHBIE 3BE3/1bI, MYJIbCAPbI U YEPHBbIE AbIPHI
Crpoenue 3BE31 OenblX KapiIUKOB U Mpenen Ha ux maccy — mpenen Yauapacekapa. Ilymbcapsl u
HEUTPOHHBIE 3BE3/bI. [Iprupoaa YEPHBIX ABIP U UX MAPAMETPBHI.
JIBoiiHbIE, KPATHBbIE U NIepeMEHHbIE 3BE3/IbI

Habmronenust IBOMHBIX U KPaTHBIX 3BE3/1. 3aTMEHHO-TIEpeMEeHHbIe 3BE3/1bI. OmpeieseHre Macc
nBoitHbIX 3BE3N. Ilymbcupyromue mnepeMeHHblE 3BE3NbI, KpHUBBIE H3MEHEHUs Onecka Ieden.
3aBUCUMOCTh MEXIY CBETUMOCTHIO W MepHoJoM mynbcanuii y nedeun. Ledbenapt — masku Bo
BceneHHoM, 10 KOTOPBIM ONPEAEINISIOT PACCTOSHUS 10 JaNEKUX CKOIIJICHUHN U TaJIaKTHK.

HoBble u cBepXHOBBIE 3BE3/1bI XapaKTEPUCTUKN BCIBIIIEK HOBBIX 3BE3/1. CBS3b HOBBIX 3BE3] C
TECHBIMHU JIBOMHBIMU CHCTEMaMH, COJEPKAIUMU 3Be3ay Oenblii kapiuk. [leperekanue BemiecTBa U
SNIEPHBIA B3pBIB HAa TOBEPXHOCTH Oenoro kapnuka. Kak B3pBIBAIOTCS CBEPXHOBBIC 3BE3JBI.
XapakTepuCTUKH BCIBINIEK CBEPXHOBBIX 3BE3/. ['paBUTAIIMOHHBIN KOJIIANC OEOro Kapiuka ¢ Maccoi
Yanzapacekapa B cOCTaBE€ TECHOM JBOMHOM 3BE€3/bl — BCIIBIIIKA CBEPXHOBOM IEPBOro TUIA. B3pbIB
MAacCCUBHOU 3Be3/Ibl B KOHIIE CBOEW JBOJIOIMU — B3pPBIB CBEPXHOBOW BTOporo tumna. HaOmroneHnue
OCTaTKOB B3pBIBOB CBEPXHOBBIX 3BE37. DBOJIOLMS 3BE3/: POXKACHHE, )KU3Hb U CMEPTh 3BE3N Pacuér
MPOJOKUTENIBHOCTU JKMU3HM 3BE3]l pa3HOM Macchl Ha TJIaBHOM mocienoBarenbHOcTU. llepexon B



KpacHbl€ THUraHThl U CBEPXTMIAHTHl IOCJI€ ucdepnaHuss Bojgopoaa. CrHoKoWHas 3BOJIIOLUS
MaJIOMACCUBHBIX 3BE3J1, U TPABUTALMOHHBIA KOJUIATIC U B3PbIB C 00pa30BaHHEM HEHTPOHHOW 3BE3[IbI
WU 4€pHOM JBIphl MAaCCUBHOM 3Be3/bl. OmnpeseneHrne Bo3pacTa 3BE3MHBIX CKOIUICHHN M OTIEIbHBIX
3BE€3/ U IPOBEPKA TEOPUH IBOJIFOLUU
3BE3 M.
Muieunsblii Ilyth
I'a3 u nbLIb B NastakTHKE

Kak o0pasyrorcsi oTpaxkatenbHble TyMaHHOCTH. [lodemy cBetsitcsi nuddy3HbIE TYMaHHOCTH.

Kak KOHLIEHTpHPYIOTCS Ta30BbIE€ U NBUIEBBIE TYMAHHOCTH B I aylakTHKe.
PaccesiHHBIC M IIAPOBBIE 3BE3IHbIE CKOIJICHHUS

HaOmomaembie CBOMCTBA pacCessHHBIX 3BE3NHBIX CKorUieHWH. HaOmromaembie CBoOiCTBa
IApOBBIX 3BE3IHBIX CKOIUICHHWH. PacmpeneneHue M XapakTep JBW)KEHUS CKOIUIEHMM B I amakTuke.
Pacnipenenenue 3BE3n, ckomieHui, raza U nbuid B ['amaktuke. CBepxmaccuBHas 4€pHasi JAbIpa B
uentpe [Namaktuku u kocmuyeckue nyuu. MHpakpacHble HaOMIOAEHUS BUKEHUS 3BE3/ B LIEHTpE
lNanaktuku u o6HapyxeHHe B LIeHTpe ['alakTUKK CBEpXMacCUBHOM YEPHOM JIbIPHI.
Pacuér mapamerpoB cBepxmMaccuBHOM YEPHOM MbIphl. HabmoieHns KOCMUUECKUX JTydel U X CBSI3b CO
B3pbIBAMU CBEPXHOBBIX 3BE3].

IanakTukn

Kax xnaccupunmpoBanyu rajaktuky nmo GopMe U KaMepToHHas auarpamma Xab06ma. CoiicTBa
CIIUPATBHBIX, MUTUNTHYECKUX U HEMPABUIIBHBIX TaTakTUK. KpacHoe cMeleHne B ClieKTpax rajJakTUK U
OTIpe/IeTICHUE PACCTOSIHHS JI0 HUX.

3akon Xa606s1a
Bpaienue ranaktuk u TéMHas MaTepUsl B HUX.
AKTHBHBIE F'UJIAKTHKH U KBa3aphbl

[Ipupona aKTHMBHOCTM TajakTUK, pPaJUOTANAKTHUKUA W B3aUMOJICHCTBYIOIINE TaJAKTHKH.

HeoObrunblie cBOWCTBA KBa3apoB, UX CBA3b C APAMU TAIAKTUKH AKTUBHOCTBIO YEPHBIX JBIP B HUX.
CronjieHus raJIakTHuK

HaGnrogaembie CBOMCTBA CKOTUICHMM TaJIaKTHK, PEHTTEHOBCKOE HW3JIyd€HHE, TeMreparypa u
Macca MEeXrajakTH4eCKOro raza, HeoOXOJUMOCTh CYIIECTBOBAHUS TEMHON MaTepUU B CKOILICHUSX
ranaktuk. OneHka Maccbl TEMHOW MaTe€puu B CKOIUICHMSX. Sldyencras CTpyKTypa paclpenesieHHs
TaJIAKTUKK CKOTUICHUH rajJakTUK.

Crpoenue u 3Boawuus BeesieHHO#

KoneuyHocTh U 0eCKOHEYHOCTHh BeesileHHON — nmapagokchl KJIACCHYeCKOi KOCMOJIOT UM,

3aKOH BCEMUPHOTO TATOTEHHS U MPEICTABICHUS O KOHEUHOCTH M OeCKOHEYHOCTH BceneHHOM.
POoTOMETPUUYECKUN NapaTOKC U IPOTUBOPEUHS MEXKIY KIIACCUUYECKUMU MPEACTABICHUSMU O CTPOCHUHU
Bcenennoii u Habnonenusamu. Heo6xoauMoCTh MpuBIEYeHUs OOIIEH TEOPUH OTHOCUTEIBHOCTU JUIS
noctpoenust Mmojienu Beenennolt. CBsi3b MEX 1y T€OMETPUUYECKUX CBOMCTB MPOCTpaHcTBa BeeneHnHoit ¢
pacnpeieNneHueM U IBUKEHUEM MaTepUU B HEH.

Pacumpsiromasicst Becesiennast

CBs3b cpeiHel TUIOTHOCTH MaTE€pUU € 3aKOHOM PacIIUPEHUs U T€OMETPUUYECKUMHU CBOMCTBAMU
Bcenennoii. EBkingoBa u HeeBkIuaoBa reomerpus Bcenennoil. Omnpeznenenue paanyca U Bo3pacTa
Bcenennoii. Moaens «ropsiueit Beenennoi» u penukroBoe usnydeHus. OOpazoBaHuE XUMHUYECKUX
a1eMeHTOB BO Bcenennoil. O6unue renus Bo BceneHHONW W HEOOXOAMMOCTh 00pa3oBaHUSI €0 Ha
paHHUX dTanax »Boaonun Beenennoil. Heo0xoaumMocTh He TONBKO BBHICOKOHM TUNIOTHOCTH BEIIECTBA, HO
U €ro BBICOKOHM TeMIlepaTypbl HAa paHHUX ATamnax 3BoJIIOIMM BcenenHoil. PennkroBoe u3myueHue —
M3IIy4eHHE, KOTOPOE OCTaJIOCh BO BCeleHHOM OT ropsyero u CBEpXIIOTHOTO COCTOSIHUS MAaT€pUU Ha
paHHUX »Tamax >ku3HU Bceenennoil. HaOmromaemble cBolicTBa pEeTUKTOBOro wu3mydeHus. [louemy
HE00X0IMMO MpPHUBJIEUEHUE 00IIel TEOPUN OTHOCUTEIHHOCTH JJIsl IOCTPOEHUS MoJienu BeeneHHOM.

CoBpeMeHHbIe IPO0JeMbl ACTPOHOMHUM
YckopenHoe pacuiupenune BeesenHoil u TéMHast SJHeprus

Habmonenust cBepxHOBBIX 3BE3M | Thma B Nan€kux raxakTHKaX U OTKPBITU €YCKOPEHHOTO
pacuupenus: Beenennoit. OTKpbITHE CUJIBI BCEMUPHOTO OTTAJIKUBAHUA. TE€MHAas SJHEPrUsl yBEIUUUBAET
Maccy Beenennoit no mepe pacmupenus. [Ipupona cunsl BcemupHoro orrankupanusi.

OOHnapyxeHue IUIaHET BO3JIe APYIUX 3BE3.




HabOmronenust 3a JOBWOKCHHEM 3BE3J M OMPEICIICHUST MAcC HEBHJIMMBIX CITYTHUKOB 3BE3[,
BO3MYIIAIOIIUX X MPSMOJIMHEHHOE JIBIKEHUE. MeToabl 00HapyKeHus dk3oruiaHeT. OeHKa yCiIoBHi
Ha TIOBEPXHOCTAX dK301uiaHeT. [Touck 3x301utaneT ¢ KoMGOPTHBIMU YCIOBHSIMU TS )KU3HU HA HUX.

IToucku sku3HU ¥ pasymMa Bo BceesienHoi

Pa3zBuTne mnpencraBieHuii O BO3HUKHOBEHWHM M CYLIECTBOBAHMM JKW3HU BO BceneHHOM.
CoBpeMeHHbIE OIICHKM KOJIMYECTBA BBICOKOPA3BUTHIX IuBWIM3anmil B [amaktuke. IlombiTku
O0OHapY)KCHHS U MOCHIJIKM CUTHAJIOB BHE3EMHBIM ITUBUITH3AIHSIM.

TemaTH4ecKkoe NJIAHUPOBAHHE N0 ACTPOHOMHUH
VYuebnuk. YMK "Actponomus. 111 kmaccsl. ba3ossrii yposens" B.B.Boponmos-BenbsmuHoB
Actponomusi. Metoaudeckoe nocobue 10—11 kiaccel. bazoBeiit ypoBeHb : yued mocobdue st

yuuTtenen oomeoopasoBaTenbHbIX opranu3anuii. — M.: [Ipocsemenue, 2017. — 32 ¢. — (Cdepsi 1-
11). — ISBN 978-5-09-053966-

Ne Paznen KosmyecTBo 4acoB
1 Brenenne 1
2 Actpometpus (5 u) 5
3 Hebecnast mexanuka (34) 3
4 Crpoenne ConHeuHol cuctembl(74) 7
5 Actpodusuka u 3BE31Has actpoHoMus (74) 7
6 Muteunsrii myTh (349) 3
7 Ianaktukw (39) 3
8 Ctpoenue u 3Bosrorus Beenennoit (249) 2
9 CoBpeMeHHbIe TPO0IeMbI ACTPOHOMHIH (34) 2
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