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1. Ilmannpyembl pe3y1bTAaThl OCBOCHHS NPeIMeTa.

[Tnanupyemblie pe3yJbTaThl OCBOCHHS Y4E€OHOTO MpeaMeTa mo uroram odyderus B 10-11
KJ1accax:

* JlomyuuTs npeAcTaBieHus 0 CTPYKType U MaciiTabax BeenenHnoit u mecre uenoBeka B HEM.
VY3HaTh 0 cpeCcTBaX, KOTOPHIE UCTIONB3YIOT ACTPOHOMBI, YTOOBI 3aIJISIHYTh B CaMble yJaléHHbIE
yrosiku BeeneHHoil 1 He TOJIbKO YBUIETh HEOECHBIE Tella B HEJAOCTYIHBIX ¢ 3eMJIM Ihana3oHax
JUIMH BOJIH 3JIEKTPOMAarHUTHOT'O U3JIy4€HUs1, HO U Y3HATh O HOBBIX KaHajaX MOJyuyeHUs
uH(pOpMalMK 0 HEOECHBIX TeaxX C MOMOIIBI0 HEUTPUHHBIX U TPAaBUTAIIIOHHO-BOJIHOBBIX
TEJIECKOIIOB.

* V3HaTh 0 HaOJII0JaEMOM CJIOKHOM ABMKEHUH TU1aHeT, JIynsl u ConlHIa, X HHTEpPIpEeTalUu.
Kakyro pons urpanu nabmoaenus 3atmennii Jlyasl u CosHIa B )KU3HU OOIIECTBA M UCTOPHS UX
Hay4yHOTro 00bscHeHus. Kak Ha OCHOBe aCTpPOHOMUYECKUX SIBJIICHUH JIFOJIM HAYYHIIUCh U3MEPSTh
BpPEMSI U BECTHU KAJIEHaph.

* VY3Harhk, Kak O1arojapsi pa3BUTHIO aCTPOHOMMUU JIFOJIH TEPEIUIN OT MPEACTaBICHUS
TeOLIEHTPUUECKON CUCTEMbI MUPA K PEBOTIOIIMOHHBIM MPEACTABICHUSIM TeTHOLIEHTPUUECKOM
cuctembl Mupa. Kak Ha 0cCHOBe nocieiHeN ObIIIM OTKPBITHI 3aKOHBI, YIIPABIISIFOIINE JBUKEHUEM
IUTAHET, U T03HEe, 3aKOH BCEMUPHOTO TATOTEHUS.

* Ha npumepe ucnosp30BaHusl 3aKOHA BCEMUPHOT'O TATOTEHUS TOIYYUTh [TPEICTABICHUS O
KOCMHUYECKHX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTHIBAIOTCS TPACKTOPUHU MOJIETOB
KOCMHUYECKHX allapaToB K IUIaHETaM. Y3HaTb, KaK MPOSIBIISIET c€0sl BCEMUPHOE TATOTEHHUE Ha
SBJICHUAX B cucTeMe 3eMisi—JIyHa, ¥ HBOJIIOIUIO 3TOW CUCTEMBI B OyayILEM.

* VY3HaTh O COBPEMEHHOM IIPEACTaBICHUH, O CTpOeHUU COIHEYHOU CUCTEMBI, O CTPOESHUU
3eMJIH KaK IJIAHETHI U PUPO/JIE ITAPHUKOBOTO 3(h(ekTa, 0 CBONCTBAX IUIAHET 3eMHOM TPYIIIBI U
IUTAHET-TUTAHTOB U 00 UCCIIEIOBAHMSIX aCTEPOHNI0B, KOMET, METEOPOUIOB 1 HOBOTO Kilacca
HEOECHBIX TeJl KapJIUKOBBIX IIJIaHET.

* [lomyuyuTh mpeAcTaBIeHUE O METOaX acTPO(MU3NUECKUX HCCIEAOBAHUN U 3aKOHAX (PU3MKUX,
KOTOPBIE UCIOB3YIOTCS ISl H3y4eHHs (PU3MYECKH CBOMCTB HEOCCHBIX TEll.

* Vs3uHate npupony CosHIIa U €70 aKTUBHOCTH, KaK COJIHEYHAsI aKTUBHOCTD BIIMSIET HA KJIUMaT U
6uocdepy 3emin, Kak Ha OCHOBE 3aKOHOB (DU3MKHM MOYKHO PACcCUNUTATh BHYTPEHHEE CTPOCHUE
ConHia 1 Kak HaOI0/IeHU 33 MOTOKaMU HEUTpUHO OT COJIHIIa TOMOTJIN 3arJISIHYTh B LICHTP
ConHua n y3HaTh 0 TEPMOSIIEPHOM HCTOUYHUKE SHEPTUU.

* V3HaTh, KaK ONpEAENAIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3/1 U MX B3aMMOCBS3b MEKIY COOOi,
0 BHYTPEHHEM CTPOEHUH 3BE3/] U UCTOUHUKAX UX SIHEPTUU; O HEOOBIYHOCTH CBOUCTB 3BE3]]
OeNbIX KapJIMKOB, HEUTPOHHBIX 3BE3]1 U UEPHBIX JIbIP. Y3HATh, KaK POXKAAIOTCA, KUBYT U
YMUPAKOT 3BE3/BI.

* V3HaTh, KaK 10 HAOJIOIEHUSAM MYIbCUPYIOMINX 3BE3/ Leden]] OnpenesTh pacCTOSHUS 10
JPYTUX TaJaKTUK, KaK aCTPOHOMBI 10 HAOJIIOIEHUSIM ABOMHBIX U KPATHBIX 3BE3]] ONPEAEISIOT UX
MAacCBhl.

* JlomyuuTh npeacTaBieHUs O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3] M Y3HATh KaK B 3BE3/1aX
00pa3yIoTCs TKENBIE XMMUYECKHUE STIEMEHTHI.

* V3Hare, Kak ycTpoeHa Hama ['anaktnka — Mieunsii [1yTs, Kak pacripeesieHsl B Hel
paccesiHHbIE U 1IapOBble 3BE3/IHBIE CKOIUICHUS U 00J1aKa MeK3BE3HOTO ra3a u nbutn. Kak ¢
MOMOIIIBI0 HaOJI0IeHUH B MH(PAKPACHBIX JIydax yIaloCh IPOHUKHYTH Yepe3 TOJILY
MEK3BE3JHOTO
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rasa v 0bUIM B UEHTp ['alakTUKK, yBUIETh IBUKEHUE 3BE3] B HEM BOKPYT CBEPXMACCUBHOM
YEPHOU JBIPHI.

* [lomy4nTh IPEACTABICHUE O PA3JIMYHBIX TUIAX FAJAKTHK, Y3HATH O MPOSBICHUAX aKTUBHOCTH
raJlakTHK ¥ KBa3apoB, paclpeefIeHUH ralakTHK B IPOCTPAHCTBE U (POPMUPOBAHUHN CKOIUICHUN U
SYEHCTON CTPYKTYPbI UX PACIPEACIEHUS.

* VY3HaTh O CTPOECHUU U HBOJIIOLMH YHUKAJIBHOI0 00bekTa Beenennoit B uenom. [Ipocnenurs 3a
pa3sBUTHEM IPEACTABICHUN 0 KOHEYHOCTH U OeCKOHEYHOCTH BeeneHHoi, o hyHaaMeHTanbHbIX
napajoKcax, CBI3aHHBIX C HUMH.

* [loHATH, KaK U3 HAOIIOAEMOTO KPACHOTO CMEIICHHUS B CIIEKTPaX JAIEKUX TaTaKTUK MPHUIILTH
K BBIBOJIy O HECTAllMOHAPHOCTHU, paciiupeHun BceeHHoM, 1, 4To B POIIJIOM OHA ObLIa HE
TOJIBKO TUIOTHOM, HO ¥ TOPSYEH U, YTO HAOJII0IaeMO€E PEITUKTOBOE U3JIYYCHHE ITOITBEPIKIACT
ATOT Ba’KHbIW BBIBOJI COBPEMEHHON KOCMOJIOTHH.

* VY3HaTh, KaK OTKPBUIN YCKOPEHHOE paclIMpeHue BeeneHHO! U ero CBA3bI0 ¢ TEMHON
SHEPIrUey U BCEMUPHON CUIIOW OTTAJIKUBAHHUSL, IPOTUBOCTOALEH BCEMUPHOM CUJIE TATOTCHMUS.

* V3HaTh 00 OTKPBITHU 3K30IVIAHET — IIJIAHCT OKOJIO APYT'UX 3BE3 U COBPEMCHHOM COCTOSIHUH
HpO6HCMBI IIOMCKAa BHC3CMHBIX I_II/IBI/IJ'II/ISaI_[I/Iﬁ " CBA3U C HUMMU.

* Hayuutbcst NpOBOAUTH NPOCTENIINE ACTPOHOMUYECKHE HAOJI0EHUS, OPUEHTHPOBATHCA
Cpelu SIPKUX 3BE3] M CO3BE3/IUN, U3MEPATH BBICOTHI 3BE31 U CosHIA, ONIPENEIIATh
ACTPOHOMUYECKUMHU METOJaMH BpPEMs, IIUPOTY U JIOJITOTY MECTa HaOJI0IeHUH, U3MEPATh
nuametp ConHIa 1 U3MEpATh COJIHEUHYIO aKTUBHOCTD U €€ 3aBUCHUMOCTh OT BPEMEHH.

2. COIEP)KAHHUE KYPCA

BeeaeHnue B ACTPOHOMMIO

Crpoenne n macuiradol BeesieHHol, 1 coBpeMeHHbIe Ha0MoaeHus Kakue Tena 3anonHsoT
Bcenennyro. KakoBbl nX XxapakTepHble pa3Mephl U paccTOsSHUS Mex 1y HuMH. Kakue gusundeckue
yCIIOBUS BCTpEUalOTCsl B HUX. BceneHnHas pacuupsiercs.

['e u xak paboTarOT caMble KpyIHbIE ONITUYECKUE TeNleCKONbl. Kak acTpOHOMBI UCCIIETYIOT
ramma-usirydenue Beenennoii. Uto yBuaenn rpaBUTalliOHHO-BOJIHOBBIE U HEUTPUHHBIE
TEJIECKOIIBI.

AcTpomMerpust

3Bé3nH0e HEOO M BUAUMOE IBUKCHHE HEOCCHBIX CBeTHJI

Kakwue 3B€31161 BX0AT B co3Be3ust OpuoHa u Jlebens. ConHile ABMKETCS MO SKIUNTHKE.
[TnaneTs! coBepuIatOT MeTIe00pa3HOE IBUKEHUE.

HebGecuble koopanHATHI

Yro Takoe HeOeCHBIN 3KBaTOp U HeOeCHbIN MepuiuaH. Kak CTposT 3KBaTOpHAIbHYIO CUCTEMY
HeOeCcHbIX KoopauHaT. Kak cTposIT ropu30HTalIbHYIO CHCTEMY HEOECHBIX KOOPAMHAT.
Buanmoe neuxkenne miianer u Connna

[TeTneoOpa3zHoe NBUKEHUE IJIAHET, MOMATHOE U MPSAMOE JIBUKEHUE IIaHEeT. DKJIUNTHKA,
30/IMaKanbHbIe co3Be3aus. HepaBHOoMepHOe aBmxkeHrne CoJHIA MO SKIIUITHKE.

JABu:xenne JIyHbI U 3aTMEHHA

®a3bl JIyHbI M CHHOAMYECKUI MECSL], YCIIOBUS HACTYIIJIEHHS COJTHEYHOTO U JIYHHOTO 3aTMEHUH.
ITouemy npoucxonaT coqHeuHble 3aTMEHMS. Capoc U MpecKa3aHus 3aTMEHUI

Bpems u kajienaapb

3BE3/IHOE U COTHEYHOE BPEMsl, 3BE3IHBIN U TPOITUYECKUM TOJI.

VYCTpoiCcTBO JIYHHOTO M COTHEYHOTO KajeHAaps, MpoOaeMbl ux coriacoBanus KOnuanckuii n
TPUTOPUAHCKUH KaJEHIapH.

Hebecnasn mexanuka I'eJiMOeHTPHYECKas cCHCTeMa MUpa

[TpencraBnenus o ctpoeHUH COTHEUYHOM CHCTEMBI B @aHTUYHBIE BPEMEHA U B CPETHEBEKOBBE.
['enuoueHTpHyUeckas cucTeMa MHUpa, I0Ka3aTeabCTBO BpalleHus 3emiin Bokpyr ConHua.
[Tapamtakc 3BE311 M ONIpENIETICHUE PACCTOSIHUSA 10 HUX, ITApCeK.

3akonsl Kensiepa

Otxpeitue . Kennepom 3akoHOB qBMkKEHUS I1aHET. OTKpBITHE 3aKOHA BCeMUPHOTO TATOTEHUS
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u 0000mEnHbIe 3akonbl Kerepa. OnpeneneHue Macc HEOECHBIX TE.

Kocmuueckue ckopoctu

Pacuérel nepBoii 1 BTOpOH KOCMUYECKON CKOPOCTH U UX ¢usndeckuit cmpici. [Tonér FO.A.
["arapuna Bokpyr 3emMiiH 0 KpyroBoi opoOuTe.

MexniiaHeTHbIE NepeéThl

[TonsiTHE ONTUMANBHONM TPAEKTOPHUH MOJIETA K IIaHeTe. Bpems nosiéra k rmiaHere u AaTbl
CTapTOB.

JlyHa u eé Biausinue Ha 3eMJI10

Jlynnsiii penbed u ero npupoxa. Ilpunusnoe B3anmoneiicTeue Mexay JIyHoi u 3emnéii.

VY nanenue Jlynsl ot 3emun u 3ameasieHne Bpamienus 3emid. [Ipeneccust 3eMHOM ocu 1
IIpeABapEHUE PABHOICHCTBUIA.

CTpoeHue COJHEYHOM CHCTEMBI

Cospemennble npeacrasiienust 0 CoHe4HOl cucreme.

CocraB CosiHeuHO# cucTeMbl. [11aHeThl 3eMHOM IPYIIIbI U IUIAHEThI- TUTAHTHI, UX
npuHIUnuagbHbie paznuuus. O6mako komet Oopra u [osic Koitnepa. Pazmeps! Ten comHedHoi
CHUCTEMBI.

IInanera 3emus

®opma u pazMepsl 3emiu. Buyrpennee ctpoenue 3emin. Ponb mapaukoBoro 3¢ dexra B
dbopMHUpOBaHUH KJIMMaTa 3eMJIH.

IlnaneTsl 3eMHOM IPyNIIbI

HccnenoBanust Mepkypust, Benepst 1 Mapca, ux cxoxects ¢ 3emnéit. Kak mapHuKoBbIi 3 ekt
rpeeT NOBEpXHOCTh 3eMiu U meperpeBaet atmocdepy Benepsi. Ecth nu xu3ns Ha Mapce.
OBoumonus opout crryTHUKOB Mapca @oboca u [leiimoca.

Ili1aHeThI-TUraHThI

®uznueckue cpoiictBa FOnurepa, CarypHa, Ypana u Henryna. Bynkanuueckas AesT€IbHOCTD
Ha cnytHuke FOnurepa No. [Ipupoaa konen BOKpYT IJIaHET-TUTAHTOB.

I[lnaneTrbI-kapJuKu U X cBolicTBa. MaJibie Tes1a CoJIHEYUHOI CHCTEMBbI

[Tpupona u aBmxenue acrepousioB. Creruduka ABMKEHUS TPYII acCTEpOuI0B TpOsSHIIEB U
I'pexos. IIpupona u nemwxkenue komert. [losic Kotinepa u O6mako komet Oopta. [Ipupoma
METEOPOB U METEOPUTOB.

Meteopsbl U MeTEOPHUTHI

[Tpupona nagaromux 3B€311, METEOPHBIE IOTOKU M UX paguaHTbl. CBA3b MEKIY METEOPHBIMU
MOTOKaMHU U KomeTaMmu. [Ipuposia kKaMeHHBIX U JKeJe3HbIX MeTeopuToB. [Iprposa MeTeOpUTHBIX
KpaTepos.

IIpakTuyeckas acrpodusznka u ¢puznka Coanua Meroabl acTpodpuznyeckux
HCCJIeI0BAHNH

VYCTpoNCTBO U XapaKTEPUCTUKH TEJIECKONIOB PEPPAKTOPOB U PEPIIEKTOPOB. Y CTPOICTBO
PamoTeNeCKONOB, PAAMOUHTEPHEPOMETPHI.

CouHue

OcHoBHnble xapakTepucTuku ConHua. OnpeneneHe Macchbl, TEMIEPATypbl U XMMHUYECKOTO
coctaBa Conaina. Ctpoenue conHeuHor atMocepnl. CollHeUHas aKTUBHOCTh M €€ BIIMSHHUE HA
3emiio U 6uochepy.

BuyTtpennee crpoenne CosiHua

Teopernueckuii pacuér remneparypsl B ieHTpe ConHua. SI1epHblii HCTOYHUK SHEPTHH U
TEPMOSJICPHbIE peaKluy CUHTE3a TeIusl U3 BOJIOpo/1a, IepeHocC dHepruu u3 neHTpa ConHia
HapyXy, KOHBEKTUBHAs 30Ha. HEUTpUHHBIN TeeCKON 1 HAOIIOICHUS TOTOKAa HEHTPUHO OT
Connua.

3Bé31b1

OCHOBHBIE XapPaKTePUCTUKHU 3BE3]1

OmnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE3/1: MacChl, CBETUMOCTH, TEMIIEPATYpPHI U
XUMHYECKOT0 cocTaBa. CrieKkTpasibHas KjaaccupuKaius 3BE3/1 U €€ PU3nuecKrue OCHOBHI.
Jnarpamma «CHeKTpalIbHBIN KJIacC» — CBETUMOCTb 3BE3]I, CBSI3b MEX/Y MACCON U CBETUMOCTBIO
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3BE3 L.

BHyTpeHHee cTpoeHme 3BE3/

CrtpoeHue 3Be3/bl ITIaBHOM 1ocienoBarebHOCTU. CTpoeHue 3BE3/1 KpaCHBIX TUTAHTOB U

CBEPXI'MT'aHTOB.

beable kapJIMKH, HEHTPOHHBIE 3BE3/1bI, YIbCAPbI U YEPHbIE ABIPHI

Crpoenue 3BE311 OebIX KapJIMKOB U MpejieNl Ha UX Maccy — npeaen Yanapacekapa. [lynbcapsl u

HEUTpOHHBIE 3BE31bI. [Ipupona 4€pHBIX AbIp U UX ITAPAMETPHL.

/BOliHbIE, KPAaTHBIE U NepeMeHHbIe 3BE3/bI

HaOlnronenus 1BOMHBIX U KpAaTHBIX 3BE3/1. 3aTMEHHO-TIEpeMEHHbIE 3BE3/1bI. OnpeiesieHue Macc

NBOMHBIX 3BE31. [lynbcupyromnue nepeMeHHble 3BE3/1bl, KPUBbIE H3MEHEHMs OJiecka nedens.

3aBUCHUMOCTBH MEX/1Yy CBETUMOCTBIO U IIEPHOAOM ITyJlibcanuii y uedenn. Lledpenasr — masku Bo

BceneHHOM, 10 KOTOPBIM ONPEAEIIAIOT PACCTOSHUSA A0 AANEKUX CKOIUICHUH U FaJIaKTHK.

HogBble 1 cBepXHOBBIE 3BE3/AbI

XapaKkTEepUCTUKH BCIIBIIIEK HOBBIX 3BE3/. CBs3b HOBBIX 3BE3]1 C TECHBIMU JIBOMHBIMH

CUCTEMAaMH, COJIepKalllMU 3Be3/1y Oenblii Kapiuk. [lepeTekanue BelecTBa U s1€pHbIN B3pbIB HA

HoBepXHOCTHU Oenoro kapiuka. Kak B3pbIBatoTCs CBEpXHOBBIE 3BE3/Ibl. XapaKTEPUCTUKU

BCIIBIILIEK CBEPXHOBBIX 3BE3/. [ paBUTAlIMOHHBIN KOJUIaTC OENIOro Kapjauka ¢ Maccoi

Yangpacekapa B COCTaBe TECHOW JBOMHOM 3B€3/1bI — BCIIBILIKA CBEPXHOBOW IIEPBOrO TUIIA.

B3pbIB MaccuBHOM 3BE3/1bI B KOHIIE CBOEH 3BOJIFOLIMHA — B3PbIB CBEPXHOBOM BTOPOTO THIIA.

HaOGnroneHue ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3/I.

IBOJIOLUSA 3BE3/1: POAKIEHHUE, )KU3Hb U CMEPTh 3BE3]]

Pac4€r mpoao/mKUTENIbHOCTH KU3HU 3BE3]] Pa3HOM MacChl Ha INIABHOM MOCIIEI0BATEIbHOCTH.

[lepexon B KpacHbIE TUTAHThI U CBEPXTMIaHThl IOCJE Ucuepranus Bogopoaa. CrokonHas

9BOJIIOLIUS MAJIOMAaCCUBHBIX 3BE3]1, U I'PAaBUTALIMOHHBIN KOJIJIAIC U B3pbIB C 00pa3oBaHuEM

HEUTPOHHOMU 3BE3]IbI MUIK YEPHOU JBIPHI MACCUBHOM 3Be3/1bl. OmpeieieHre Bo3pacTa 3BE3JHBIX

CKOIUICHHI U OTAEINIBHBIX 3BE3] U IPOBEPKA TEOPUH IBOIIOLUH 3BE3L.

Mueynelii IIvre

I'a3 1 nbLIb B I'ajlakTHKE

Kak o6pasyrores OTpaKaTeIbHbIE TYMaHHOCTH. ITouemy  cBeTsaTCs

Qg dy3HbIe TYMAaHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbIE U NBUIEBBIE TYMAHHOCTH B [ alakTHKe.

PaccesiHHbIe M IapOBbIe 3BE3AHBIC CKOMICHUS

Habmronaembie cBoMCTBa paccessHHBIX 3BE3/HBIX CKOIUIeHnH. Habmoaemble cBOMCTBA IApOBBIX

3BE3HBIX CKOIUIEHUH. Pactipenenenue u xapakrep IBUKEHUs CKOIUJIEHUN B ['allakTHKe.

Pacnipenenenue 3B€31, CKOIJIEHHUI, ra3a U NbUIK B [ aylakTHKe.

CaepxMaccuBHas 4€pHas JpIpa B IieHTpe ["anakTuku u kocMuyeckue aydu. MadpakpacHbie

HaOJII0/IeHUs ABM)KEHUS 3BE31 B IeHTpe ["alakTuku 1 oOHapyeHue B ILeHTpe ['anakTuku
CBEPXMACCUBHOM 4Ye€pHOM  IbIpbL. Pacyér mapamMeTpoB CBEPXMACCHUBHOM 4YEPHOU
Iplppl.  HaOmrogeHns KOCMUYECKHX JIy4el U UX CBSI3b CO B3phIBAMH CBEPXHOBBIX 3BE3I.

I'anakruku

Kak knaccudunypoBanu rajgakTuky no gpopme u kaMmepToHHas AuarpamMma Xaoomia. CoiicTBa

CIUPAIBHBIX, JUIMIITUYECKUX U HEMPABUIIbHBIX TalakTHK. KpacHoe cMellieHne B CIeKTpax

TAJIAKTUK U ONIPEIEIIEHNE PACCTOSIHUS 10 HUX.

3akon Xa00s1a

Bpaiienue ranakTuk u TEMHasi MaTepus B HUX.

AKTHBHbBIE T'AJIAKTHKHA M KBa3aphbl

IIpupoa akTHBHOCTH TFaIAKTUK, PAAUOTATAKTUKN U B3aUMOJEHCTBYIOIINE TATAKTUKH.

HeoOpunble CBOICTBA KBAa3apoOB, UX CBA3b C SIPAMHU TaJJAKTHUK U aKTUBHOCTHIO YEPHBIX JBIP B

HUX.

CxomnieHns raTakKTHK

Habmotaemble cBOICTBa CKOIIJIEHUH ralakTHK, pEHTT€HOBCKOE U3Iy4YeHHe, TeMIepaTypa 1

Macca MEeXTraJlakTHUYeCKOTro ra3a, He00X0AUMOCTh CYIIECTBOBaHUS TEMHOM MaTepuH B
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CKOIUIEHHMAX TanakTuk. OeHKa Macchl TEMHOM MaTepUU B CKOIUIEHUAX. Sluencras cTpykTypa
pacnpeneneHus ralakTUKY CKOTUIEHUH TalaKTHK.

Crpoenue u 3Boronus Beesiennoii

Koneunoctpb u 0eckoHeuHOCTHh BeelleHHOI — mapagoKcehl KJIACCHYeCKOoil KOCMOJIOTHH.
3aKOH BCEMUPHOT'O TATOTEHHS U TPECTABICHUS O KOHEUHOCTH U OECKOHEUYHOCTH BeeneHHo.
DOTOMETPUYECKUN MTAPATOKC U MPOTUBOPEUNS MEKIY KIACCUYECKUMU MTPEACTABICHUSIMU O
cTpoennu Beenennoit u Habmonenusmu. Heo6xonumMocTs npuBiedeHus o0mien Teopun
OTHOCHUTEJIBHOCTH JJI IOCTpOeHUs Moaenu Beenennoii. CBA3b MeX 1y Fr€OMETPUUECKUX CBOMCTB
MpOCTpaHCTBa BeeneHHOM ¢ pacnpeiesieHUEM U JBU)KEHUEM MATEPUU B HEM.
Pacmmpsiromasica Beesrennas

CBs13b cpeqiHel MIJIOTHOCTH MAaTEPUH C 3aKOHOM PACIIMPEHUS U TEOMETPUYECKUMH CBOMCTBAMU
Bcenennoit. EBkiuoBa u HeeBkInoBa reometrpusi Beenennoit. Onpenenenue paauyca u
BO3pacTa BceneHnon.

Mogens «ropsiueit BceaeHHOM» U PeTMKTOBOE U3ITyUYCHUS

OO0pa3oBaHre XUMHUYECKUX 3JIEMEHTOB BO Beenennoit. O0unue renus Bo BeenenHoit u
HE00X0IUMOCTh 00pa30BaHMs €ro Ha PaHHUX 3Tamnax 3Boionun Beenennoil. HeobxomumocTs He
TOJIbKO BBICOKOM IJIOTHOCTHU BEILIECTBA, HO M €T0 BHICOKOM TeMIIepaTypbl Ha paHHUX dTarax
sBotounu BeenenHol. PenukToBoe usiyueHne — u3iydyeHue, KOTopoe OCTallock Bo BeenenHoi
OT rOPSIYET0 U CBEPXILJIOTHOT'O COCTOSIHUSI MAaTEPUH HA PAHHUX

stanax xu3Hu Beenennoil. Habmronaemble cBoicTBa pelrKTOBOrO n3nyueHus. [louemy
HEO0OXOMMO MPUBIICYEHUE OOIIEH TEOPUU OTHOCUTEILHOCTH JJIS IOCTPOCHUSI MOJIETH
Bcenennon.

CoBpeMeHHbIE TPOOJIEMEI ACTPOHOMWH

YckopenHoe pacuiupenne BeesleHHOI U TEMHAs1 SJHeprus

HaGmonenus cBepxHOBBIX 3BE3 | THMA B Man€KuX rajlakTUKaxX U OTKPBITUE YCKOPEHHOTO
pacmpenust Beenennoil. OTKpbITHE CUIIbI BCEMUPHOI'O OTTAIKUBAaHUS. TEMHas SHEprus
yBeJnunBaeT Maccy BeenenHoi no mepe e€ pacmupenus. [Ipupona cuiibl BcemupHoro
OTTAJIKUBAHUS.

OOHapy:KeHue IUIaHeT Bo3J1e APYruxX 3BE3/.

Habmroienus 3a ABM>KEHUEM 3BE3/ U OTPEIeNIEHUs] MacC HEBUIMMBIX CITyTHUKOB 3BE3],
BO3MYIIAIONINX UX MPSAMOJIMHENHOE BIKeHHE. MeToabpl 00HapykeHus dK301uianeT. O1eHka
YCIIOBUH Ha TMOBEPXHOCTAX dK30IUIaHeT. [Tonck sK301IaneT ¢ KoMGOPTHBIME YCIOBUSMU IS
JKU3HU Ha HUX.

IHouckm xu3HM U pasyma Bo Beenennon

PazButHe npencraBieHU 0 BOSHUKHOBEHHMH U CYIIECTBOBAaHUM KU3HU BO BceneHHOM.
CoBpeMeHHbIE OLIEHKH KOJMYECTBA BEICOKOPA3BUTHIX UBUIM3auui B ['anaktuke. [lonbiTkn
0OHapy>XeHHS ¥ TTOCBUIKMA CUTHAJIOB BHE3EMHBIM [IUBUITM3AIUSIM.

3. TemaTuyeckoe MIaHUPOBaHUE.

BBenenue B acTpoHoMHIO (2 4)

Lenp n3yyeHus: JaHHOM TeMbl — MO3HAKOMUTH YYAIIUXCSI C OCHOBHBIMU aCTPOHOMUYECKUMHU
oObekTamu, 3anonHsonuMu Beenennyto: minaneramu, ComHieM, 3BE31aMU, 3BE3THBIMU
CKOIUICHUSIMHU, TaJTaKTUKAMU, CKOTIEHUSIMU TallaKTUK; (PHU3UIECKIUMH MIPOLIECCaMH,
MIPOTEKAIONIMMHU B HUX U B OKPYKAIOIIEM UX MTPOCTPAHCTBE. Y Yaluecst 3HAKOMSITCS C
XapaKTepHBIMU MacIITa0aMH, XapaKTePU3YIOIIUMH CBOHCTBA 3TUX HeOeCHBIX Tell. Takxke
MIPUBOATCS CBEJICHUS O COBPEMEHHBIX ONTHYECKHUX, MH(PAKPACHBIX, PAIH0-, PEHTT€HOBCKUX
TenecKomnax u oocepBaTopusx. Takum 006pazom, ydamruecs: 3HaKOMSITCS ¢ TeMU HEOECHBIMH
TelaMu U 00bEeKTaMH, KOTOPBIE OHU B JAIbHEHIIEM OyayT MOAPOOHO M3ydaTh HA yPOKax
ACTPOHOMHUH.

Actpomerpus (5 4)

[{enbro n3yueHus: JaHHON TeMbl — (OPMUPOBAHUE Y YUAIINXCS O BHJIE 3BE3THOTO Heba,
pa3OMeHNH ero Ha CO3BE3/INs, MHTEPECHBIX 00BEKTaX B CO3BE3TUAX U MU(DOIOTHH CO3BE3IHM,
Pa3BUTUHU aCTPOHOMUU B aHTUYHBIE BpEMEHA. 3a/1aua y4allluXcsl MPOCIEaUTh, KaK MePexoa OT
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OpUEHTALlMM 110
CO3BE3/IUSIM K HCIOJIb30BaHNIO0 HEOECHBIX KOOPIMHAT MO3BOJIMII B KOJIMYECTBEHHOM OTHOILICHUH
M3y4aTh BUJUMBIE ABUKEHUS Te. TakKe LEbIo ABISETCS U3yUYEHUE BUAMMOIO ABHKECHHUS
Connua, JIyHbl 1 IIJIaHET ¥ HA OCHOBE 3TOT0 — IOJIyY€HUE IIPEICTABICHUS O TOM, KaK
ACTPOHOMBI HAYUMIJIUCH TPEACKa3bIBATh 3aTMEHUS; MIOJTYUYEHUS MIPEICTaBICHUST 00 OJTHOU U3
OCHOBHBIX 33J1a4 aCTPOHOMMHU C JIPEBHEUIINX BPEMEH — U3MEPEHUU BPEMEHU U BEIACHUU
KaJICH1apsl.

HebOecnas mexanuka (4 4)

Lenp uzyueHus: TeMbl — pa3BUTEE MPEACTABICHUI O cTpoeHHH COJIHEYHON CUCTEMBI:
TEOLICHTPUYECKAs U IeJTUOLICHTPUUYECKHE CUCTEMBbI MUPa; 3aK0oHbI Keruiepa o IBUKEHUH IJIaHET
U ux 00001meHrne Hpl0TOHOM; KOCMHUYECKHE CKOPOCTH U MEKIUIAHETHBIE MEPEETHI.

Crtpoenue CosiHeuHoii cucremsl (7 4)

L{enb u3ydeHust TEMbI — NOJYYUTh IIpeACTaBiIeHNE O cTpoeHuU COJIHEYHON CUCTEMBI, U3yUUTh
buznueckyro npupoay 3emid u JIyHbl, IBJI€HHS IPHUIMBOB U MPELIECCUH; TIOHATH (hHU3HUYECKUe
O0COOEHHOCTH CTPOEHHUS IUIAHET 36MHOM TPYIIIIbI, UIAHET-TUTAHTOB U IIJIaHET-KAPJIMKOB; Y3HATh
00 0COOCHHOCTSIX MPUPOABI U IBUXKEHUS aCTEPOHIOB, MOJTYYUTh O0IIKE IPEICTABICHHUS O
KOMeTax, METeopax U METEOPUTAX; y3HATh O Pa3BUTHUHU B3IJISA0B Ha MpoucxoxkaeHue ColHeqHon
CHUCTEMBI U O COBPEMEHHBIX MPEACTABICHUAX O €€ MPOUCXOKICHUU.

AcTtpodusuka u 3Bé3aHasa acrponomus (9 4)

L{enb n3yuyeHuss TEMbl — MOJIYYHUTh NPEACTABICHUE O PA3HBIX TUIIAX ONTHYECKUX
TEJIECKOIOB, PaIMOTENeCKONax U METOo/1axX HaOIIoJIeHUl ¢

UX MOMOIIBI0; 0 METOJIaX U pe3ynbTaTax HaOmoaeHuit CoyHIla, ero OCHOBHBIX
XapaKTEepUCTUKAX; O IPOSBICHUAX COJHEYHOM aKTUBHOCTHU U CBA3aHHBIX C HEH IIpoleccax Ha
3emiie u B Ouocdepe; 0 TOM, KaKk aCTPOHOMBI y3HaJIu 0 BHyTpeHHeM cTpoeHuu CoNHIa U Kak
HaOII0IEHUsI COJIHEUHBIX HEUTPUHO MOATBEPAMJIM HAIIM IPECTaBICHUS O Ipoleccax
BHYTpHU COJHIIA; TONYYUTh MpPEJCTaBICHHE: 00 OCHOBHBIX XapaKTePUCTHKAX 3BE3], UX
B3aMOCBSI3H, BHYTPEHHEM CTPOCHUU 3BE3] PA3IMYHBIX TUIIOB, TOHSATH IPUPOAY OCIIBIX
KapJIMKOB, HEUTPOHHBIX 3BE3/1 U UYEPHBIX JIbIP, Y3HATH KaK JABOMHBIE 3BE3/IbI IOMOTAIOT
OIpPENEIUTh MACChI 3BE3]1, a MYJbCUPYIOIIHE 3BE3/IBI — PACCTOSIHUS BO BeeneHHoi;
MOJIYYUTh NPEJICTABICHUE O HOBBIX U CBEPXHOBBIX 3BE3/1aX, Y3HATh, KaK )KUBYT U YMHUPAIOT
3BE3IBI.

Mueunsiii Iyt — Hama INanakrTuka (3 1)

[{enb u3ydyeHure TeMbl — MOIY4YUTh MIpecTaBiIeHue o Hamel ['anaktuke — Mueunom [lytu, 00
00BEKTax, €€ COCTABIAIOLINX, O PAaCHpeAeTIeHUH T'a3a U NMbUIM B HEW, paCCESIHHBIX M LIapOBbBIX
CKOIUICHHUSX, O €€ CIIUPaJIbHOM CTPYKTYpE; 00 HcciaeloBaHUU €€ LIEHTPAJIbHBIX o0acTed,
CKPBITBIX OT HAaC CHJIBHBIM IIOTJIOIEHUEM T'a30M U MBLIBIO, @ TAKIKE O CBEPXMACCUBHOM YEPHOU
JbIpE, PACIIOJI0KEHHONW B CaMOM LIEHTpe | amakThKy.

Ianaktuku (3 4)

[{enb u3ydeHust TEMbl — MOJIYYHUTh MIPEACTABICHUE O PA3IMYHBIX TUIIAX FAJIAKTUK, 00
OTIpeIeIeHNH PAaCCTOSIHUN 10 HUX 110 HAOMIOCHUSM KPAaCHOTO CMEIEHUs IMHUMA B UX
CIIEKTpax, M 0 3aKoHe Xab0ma; 0 BpallleHWH TaJlaKTUK M CKPHITOM TEMHOW Macchl B HHX;
MOJIYYUTh
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Mpe/ICTaBICHHE 00 aKTUBHBIX TATAKTHKAX U KBa3apax v 0 GU3NYECKUX MPOoIeccax,
MPOTEKAIOIIMUX B HUX, O PACIIPEACIICHUH TaaKTHK U UX CKOIUIEHUH BO BceneHnno, o ropsiueM
MEXXTaTaKTHYECKOM T'a3e, 3al0JHAIOUMM CKOIIJICHUS TalaKTHK.

Crtpoenue u 3Bosnionus Beesennoit (3 1)

[{enb u3ydeHus TeMbl — MOJTYYHTh MPEACTaBIeHUE 00 YHUKaThbHOM 00bekTe — BeeneHHol B
IEJIOM, Y3HATh KaK peniaeTcs BOIPOC O KOHEUHOCTH UM OecCKOHEYHOCTH Beenennoii, o
napagoKcax, CBI3aHHBIX C 3TUM, O TEOPETHUECKUX MOJOKEHUAX 0OIIEeH TeopHH
OTHOCHUTEJIBHOCTH, JIEKALUX B OCHOBE ITOCTPOCHUSI KOCMOJIOTHUECKUX MoJiesel BeenenHoi;
y3HaTh Kakue HaOII0IeHUs IPUBEIN K CO3JJaHUIO pacHIMpsIoIencss Moaenu Beenennoid, o
paaunyce u Bo3pacte BcesneHHOM, 0 BBICOKOW TeMITepaType BEIECTBA B HAUYAJIbHbIE IEPUOIbI
U3HU BeeneHHoM U 0 mpupo/ie peTMKTOBOrO U3JIy4€HHUs, O COBPEMEHHBIX HA0JIIOIEHUAX
YCKOPEHHOT0 pacmupeHus BeeaeHHoM.

CoBpeMeHHbBIE TPOOJIeMBbI ACTPOHOMMH (3 4)

Llenp n3yueHus: JaHHOM TeMbI — IIOKa3aTh COBPEMEHHbBIE HaIlpaBJeHUs n3yyeHus: BeerneHHou,
pacckaszath 0 BO3MOYKHOCTH ONPEACTICHUS PACCTOSHUHN /10 TAJIAKTUK C TIOMOIIBIO HAOJII0ICHUN
CBEPXHOBBIX 3BE3/1 U 00 OTKPHITUU YCKOPEHHOTO paciiupenus Beenennoii, o ponu TéMHON
SHEPrUH U CUJIbl BCEMUPHOI'O OTTAIKUBAHUS; yJalllUecs MoJydaT NpecTaBiieHue o0
9K30ILJIaHETaX M MOUCKE IK30IUIAHET, OJArONPUITHBIX JUIS )KU3HU; O BOSMOXHOM YHCIIe
BBICOKOPA3BUTHIX IMBUJIM3ALIMI B Hale ["anakTike, 0 METOaX MOMCKaX KU3HU U BHE3EMHBIX
UBUJIM3AIUHN U TPOOJIeMax CBSI3U C HUMH.



