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1. Ilnanupyemblie pe3yabTaTbl 0CBOCHHMS Y4eOHOr0 MpeaMeTa 1o UTOram
0o0y4enus B 10 kiacce

. [TonyuuTh npenacTaBiaeHust 0 CTPYKType U MaciTabax BceeneHHoil u mecte
yelioBeKka B HEl. Y3HaTh O CpeacTBax, KOTOPBIE MCHOJB3YIOT ACTPOHOMBI, UYTOOBI
3arjsiHyTh B caMble ylajd€HHbIE YroJiku BceneHHOW W yBUAETh HeOECHbIC Teja HE
TOJIBKO B HEAOCTYNHBIX C 3€MJIM JAWAaNa3oHaxX [JIUH BOJH 3JIEKTPOMAarHUTHOIO
U3ITyYEHHUsI, HO U Y3HaTh O HOBBIX KaHaJIaX MOJy4YeHUs] HHPOpMAIMK O HEOECHBIX Teax
C IOMOLIBI0 HEUTPUHHBIX U T'PABUTALIMOHHOBOJIHOBBIX TEJIECKOIIOB.

. VY3HaTh 0 HaOII0/1aEMOM CJI0KHOM JIBUKEHUU TUT1aHeT, JIyHbl u ColiHia, ux
uHTeprpetanuu. Kakyto pons urpanu Habmoaenus 3atMmenuit Jlyasl u CosHIIa B )KU3HU
oOILEeCTBa M HUCTOPHS UX HAYYHOro oObsicHeHUs. Kak Ha OCHOBE acTpOHOMHYECKHUX
SABJICHUM JIFOJIM HAYYUIIUCh U3MEPSTH BPEMS U BECTH KaJeHAAPb.

. VY3Harth, Kak Osaromaps pa3BUTHUIO ACTPOHOMMH JIIOAW NPHUILIA OT
IIPEICTABIICHHS TEOLIEHTPUYECKON CUCTEMBI MUpPa K PEBOJIFOLIMOHHBIM MPEACTABICHUAM
reJIMOLICHTPUYECKON cucteMbl Mupa. Kak Ha oOCHOBe mocnenHedl ObUTM OTKPBITHI
3aKOHBI, YIPABJLIIONIME JABM)KCHUEM IUIAHET M, B KOHLE KOHLOB, 3aKOH BcemupHOro
TATOTCHUS.

. Ha mpumepe HCIOnIb30BaHUs 3aKOHA BCEMHUPHOTO TATOTEHUS, NOJIYYHTb
IIPEICTABICHUSI O KOCMUYECKHX CKOPOCTSX, Ha OCHOBE KOTOPBIX PaCCUMTHIBAKOTCS
TPAEKTOPUM IOJIETOB KOCMHYECKUX aIllapaToB K IUIAHETaM. Y3HAaTh, KaK MPOSBISET
ce0s1 BCEMUPHOE TATOTEHHE HA ABJICHUSX B cucTteMe 3emuisi-JIlyHa W 3BOJIOLUIO 3TON
CUCTEMBI B OyyIIEM.

. Y3HaTh O COBPEMEHHOM MPEACTaBICHUHU, O CcTpoeHun CoOTHEUHOU
CUCTEMBI, O CTPOCHHMHM 3€MJIM KaK IUIaHeTa W NPHUPOJie MapHUKOBOTO 3(ddekta, o
CBOMCTBax IUIAHET 3€MHOM TpYNNbl M IUJIAHET TUraHTOB, U 00 UCCIEI0BaHUAX
acTepouJ0B, KOMET, METEOPOUJOB, MU HOBOIO Kjacca HEOECHBIX TeNl KapJIMKOBBIX
IIJIaHET.

. [TomyunTs npeacTaBieHUEe 0 METOJIaX acCTPOPU3UYECKUX UCCIEIOBAHUSIX U
3aKOHaX (PU3UKH, KOTOpPbIE HCIOJIB3YIOTCA JUIA U3y4eHUs (U3UYECKH CBOWCTB
HEOECHBIX Tel.

. VY3nare npupony CoiaHIA U €ro aKTUBHOCTH, KaK COJIHEYHAs aKTUBHOCTh
BIIUSCT HA KIMMAT U Omocdepy 3emiid, KaKk HA OCHOBE 3aKOHOB (PU3UKH MOKHO
paccuuTaTh BHyTpeHHee cTpoeHue CoJHIa ¥ KaK HaOJIoIeHUs 32 TOTOKA HEUTPUHO OT
ConHua ypanoch 3arisiHyTh B HeHTp ConHIE M y3HaThb O TEPMOSAEPHOM HCTOYHHUKE
SHEPIUMu.

. VY3HaTh, Kak ONPEACNSIOT OCHOBHBIE XapaKTEPUCTHUKH 3BE3H M HX
B3aUMOCBSI3b MEXKIY CO00il, 0 BHYTPEHHEM CTPOEHUU 3BE3] U UCTOUYHUKAX MX SHEPIUH;
0 HEOOBIYHOCTU CBOMCTB 3BE3/ OENbIX KAPIUKOB, HEUTPOHHBIX 3BE37 U YEPHBIX JABIP.
VY3HaTh, KaK POXKAAIOTCS, )KUBYT U YMUPAIOT 3BE3/bI.

. VY3HaTh, KaK M0 HAOIIOACHUSIM MyJIbCUPYIOIUX 3BE31 Leden] OnpeaeniTh
paccTosiHusl A0 JAPYTUX TalakTHK, KaK acTPOHOMBI MO HAOMIOJEHHUSM JBOMHBIX H
KPaTHBIX 3BE3]1 ONIPEAEIISIIOT UX MACCBHI.

. [Tony4uuTh NpeaCTaBIEHUS O B3PhIBAX HOBBIX U CBEPXHOBBIX 3BE3]l U KaK B
3BE37aX 00pa3yroTCs TSHKEIBIE XUMUYECKUE SJIEMEHTHI.



. V3Hath, kak ycTpoeHa Hama [‘amaktuka — Moneunsii [lyTts, Kax
pacmpesieieHbl B HEH paccesHHbIE W IIAapOBble 3BE3/IHBIE CKOIUICHMS, W oOOyaka
MEX3BE3MHOTO raza u nbutd. Kak ¢ moMomipio HaOmoIeHui B WH(paKpacHBIX JIydax
YAAQJIOCh NPOHUKHYTH YEpPE3 TOJILY MEXK3BEZIHOIO Ia3a U NbUIM IPOHUKHYTH B LIEHTP
["anakTrky, yBUAETH IBUKEHUE 3BE3] B HEM BOKPYT CBEPXMACCUBHOW YEPHOM ABIPHI.

. [lonydnTh NpEACTAaBICHUE O pa3IMYHBIX TUNAX TaJaKTUK, Y3HaTb O
IIPOSIBJICHUSIX AKTMBHOCTU TaJlaKTUK M KBa3apoOB, W PACHPENCIICHUM TalaKTHK B
OPOCTPAHCTBE U  (OPMUPOBAHMU  CKOIUJICHUM W  SYEUCTOW CTPYKTYphl HX
pacnpeneneHusl.

. VY3HaTh O CTPOEHMM M 3BOJIOLUHM YHUKAJIBHOTO oObekTa BceneHHoll B
nesnoM. IlpocnenuTs 3a pa3BUTHEM MPEACTABICHUN O KOHEYHOCTH U OECKOHEUHOCTHU
Bcenennoi, o pyHaaMeHTaIbHBIX 1APaJ0KCaX, CBI3aHHBIX C HUMHU.

. [TonsTh, KaK M3 HAOIIOAAEMOIO KPAaCHOTO CMEUIEHMSI B CIIEKTpaxX JAIEKUX
TaJaKTHK IPUIUIA K BBIBOAY O HECTALIMOHAPHOCTH, pacliupeHnu BceneHHoH, u, 4To B
MpOIIOM OHa OblJa HE TOJBKO IUIOTHOM, HO W TOpsued U, 4YTO HaAOII0JaeMoe
PEIUKTOBOE M3JIyYEHUE TOATBEPKIAECT ITOT BAXKHBIA  BBIBOJ  COBPEMEHHOU
KOCMOJIOTHH.

. VY3HaTh, KaK OTKPBUIM YCKOPEHHOE pACIIMPEHUE BCEIEHHON U €ro CBA3BIO
C TEMHOW JHEpPrUed U BCEMUPHOM CUJIOW OTTAJKWBAHHUS, IPOTUBOCTOSAIEN BCEMUPHOU
CUJIE TATOTECHUS.

. VY3HaTh 00 OTKPBITUM OHK30IUIAHET — IUTAHET OKOJIO JAPYTUX 3BE3A U
COBPEMEHHOM COCTOSTHUU MPOOJIEMBI TTIOMCKA U CBA3U C BHE3EMHBIMU [IUBHIIU3AITUSIMU.
. Hayuutbcss mpoBOAWTH MPOCTEHIIME aCTPOHOMUYECKHE HaOIIOJCHUS,

OPUEHTUPOBATHCA CPEIH SIPKUX 3BE3] U CO3BE3AUM, U3MEPATH BBICOTHI 3BE€31 1 ComHIIa,
ONPENEATh ACTPOHOMHYECKUMH METOJAaMHM BpeMs, WMHUPOTY H JOJIOTYy MeECTa
HaOmroAeHU, n3MepsaTh nuametrp CoJHIA U U3MEPSTh COJHEYHYIO aKTHUBHOCTh U €€
3aBUCUMOCTH OT BPEMEHHU.

2.  CopaepskaHue Kypca acCTPOHOMUHM

BBeneHue B aCTPOHOMUIO

Crpoenue u maciitadbl BeeneHHOM, M COBpEMEHHbIE HAOIIOACHUS

Kakne tena 3anonvsior BceenmeHHyro. KakoBBI HMX XapakTepHbIE pa3Mepbl U
paccrostHus Mexay HuMH. Kakue pusnyeckue ycioBus BCTpedaroTcsl B HUX. Beenennas
pacmmpseTcs.

['me u xak paboTaroT caMble KpyIHbIE ONTHYECKHE TeJecKonbl. Kak acTpoHOMBI
HCCIEAYIOT raMMa usnydeHue BeenenHoil. UTo yBHenun TrpaBUTAlMOHHOBOJHOBBIE U
HEUTPUHHBIE TEJIECKOIIBI.

AcTpomeTtpust

3BE31HOE HEOO U BUAUMOE JIBH)KEHHE HEOECHBIX CBETHII

Kakue 3B&3mb1 BxoasT B co3Be3nusa Opuona u Jlebens. CosHue IBHXKETCA IO
skaunTuke. IlnaHeTsl coBeplIaloT —mneriaeo0pa3Hoe ABUKEHUE.

HebecHble KOOpAMHATHI

Uro Takoe HeOecHbIi »dKkBaTOp U HeOecHbld Mepuauad. Kak cTposT
HKBATOPUATIBHYIO CHCTEMY HeOeCHbIX KoopAauHaT. Kak CTposT TOpHU30HTaJIbHYIO
CUCTEMY HEOECHBIX KOOPAMHAT.



Buaumoe aBuxkenue mianet u ConHua

[letneoOpa3zHoe NBHKEHHE IIJIAHET, MOMSITHOE M TMPSMOE JIBUDKECHUE IUIAHET.
OKJIUNTUKA, 30]IUaKabHBIE CO3BE3/IHUS. HepaBHomepHoe aBuwxenue CoiiHIA 1O
SKJIMITUKE.

JIBr>xenue JIyHbI 1 3aTMEHUS

@®a3pl JIyHBI U CHHOAWYECKUU MECSIL, YCJIOBHS HACTYIUIEHUS COJIHEUHOTO U
JIYHHBIC 3aTMEHUS.

[ToueMy npoucxonsaT conHeuHble 3aTMeHU. Capoc U MpeacKa3aHus 3aTMEHUI

Bpewms u xanennapp

3BE3/THOE U COJIHEUHOE BpEMsi, 3BE3AHBIN U TPOITUUECKUM TO/I.

YCTpoiCTBO JIYHHOTO M COJHEYHOTO KajeHAaps, MpoOieMbl UX COTJIACOBAHUS
KOnunanckuil U TpUropraHCKuUil KajaeHaapHu.

Hebecnas mexanuka

['enmoneHTpHrUeCcKas cucteMa Mupa

[IpencraBmsiin 0 ctpoeHnn COJHEYHOM CUCTEMBI B AHTUYHBIE BPEMEHA U B
CPEIHEBEKOBBE. | eMOLeHTpUYEecKas CUCTEMA MUPA, JOKA3aTENbCTBO BpAIlCHUE 3eMIIN
BOKpyr Comnnua. [Tapamnakc 38e€31 1 onpeiesieHne pacCTOSHUE 10 HUX, ITApCeEK.

3akonsl Kemiepa nBUKEHUS TUIAHET

OtkpeiTe HM.Kemmepom 3akoHOB JBWKEHHMS IUIaHET. OTKpBITHE 3aKOHA
Bcemupnoro Ttsarorenuss u 0000mEHHble 3akoHbl Kemepa. OmpeneneHue Mace
HEOECHBIX Te.

KocMmuueckue ckopoctu

PacuéTtel mepBoit ¥ BTOpPOM KOCMHUYECKOW CKOPOCTH M UX (PU3UYECKU CMBICIL.
[Tonér FO.A. T'arapuna Bokpyr 3eMiiu 1o KpyroBoii opoure.

MexnaHeTHble NEPENETHI

[ToHsiTHE ONTUMAIIBHOM TPACKTOPUHU NOJIETA K IUIaHETe. BpeMs mosnéra k niaHere
Y J1aThl CTAPTOB.

Jlyna u e€ BnusHME Ha 3EMITIO

Jlynnsiii penbed u ero npupona, [lpunuBHoe B3aumozeiicTBue Mexay JIyHou u
3emnén. Ynpanenue JlyHel oT 3emuim M 3aMmemsieHHME BpaimleHus 3emun. lIpeneccus
3€MHOW OCH U TIPEABAPEHUE PABHOICHCTBUM.

CrtpoeHue COJTHEYHOM CHCTEMBbI

CoBpemennble npeacraBiaeHus 0 COJTHEUHOM — CUCTEME.

CocrtaB ConHeuHoi cuctemsl. [InaHeTsl 3eMHOM TPyMIbl U TUIAHETHI TUTAHTHI UX
npuHIunuanpHeie ommunsg. O6mako komer Oopta u mosc Koitnepa. Pazmepnr Ten
COJIHEYHOU CHCTEMBI.

[Inanera 3emiis

®opma u pasmepsl 3emun. BHyTpennee ctpoenue 3emiu. Polsib mapHHUKOBOTO
s dexra B hopMupoBaHnn KIiuMmata 3eMiu

IT;maHeTsI 36MHOM IPYIIIbI

UccnenoBanust Mepkypusi, Benepel u Mapca, nx cxoxects ¢ 3emnéit. Kak
NapHUKOBBIN 3(PPEeKT rpeeT MOBEpXHOCTh 3eMJU U meperpeBaer artMochepy Benepsl.
Ectb 1 xu3Hs Ha Mapce. DBouorusa opout cnytHukoB Mapca ®oboca u Jleitmoca.

[InaHeThl TUTaHTBI



Odusnueckue cBorictBa IOnutepa, CarypHa, Ypana u Henryna. Bynkanudeckoi
nesitenbHOoCcTH Ha ciiyTHUKE FOmmTepa Mo. [Ipupona kosen BOKpyr MiiaHET TUTaHTOB.

[1maHeTs! KapJIMKU U UX CBOMCTBA.

Maunbie Tena COJIHEYHOM CUCTEMBI

[Ipupona m nBukeHue acteponoB. Crnenudurka ABUKEHUS TPYIIT acCTEPOMIOB
TposianieB u ['pexos. [Ipupona u nemwkenue komet. [losic Koitmepa u O6mako komet
Oopra. [Ipupoaa MeTEOPOB U METEOPUTOB.

MeTteopsl 1 METEOPUTHI

[Ipupona «magaromux 3BE3/1», METEOPHBIE MIOTOKH U UX PaguaHThl. CBA3b MEXIY
METEOPHBIMU NOTOKaMHU U KoMmeTaMu. [Ipupo/ia KaMEHHBIX M JKEJIE3HbIX METEOPHUTOB.
[Ipupona METEOPUTHBIX KPATEPOB.

IIpakTnueckas acrpopusuka u pusuxka CoaHua

MeTtonbl acTpoU3NIECKUX UCCIETOBAHUN

VYCTpOHCTBO M XapaKTEPUCTHKU TEIECKOMOB PePpPakTOpoB U PEPIEKTOPOB.
Y cTpolCTBO paiMOTENECKONIOB, PAIUOMHTEPPEPOMETPHI.

Comnniie

OcHoBHbIe xapakTepucTtuku CosHnma. OnpeneneHue Macchbl, TEMIIEPATypbl U
xumuueckoro coctaBa Connna. Crpoenue conHeyHoMl atmocdepbl. ConmHeuyHas
aKTUBHOCTb U €€ BIUSHUE Ha 3eMito U Ouocdepy.

Bnytpennee ctpoenne ConHna

Teopetnueckuii pacu€r temreparypsl B HeHTpe ConHIa. SaepHblil HUCTOYHHK
DHEPIUU U TEPMOSZCPHBIE PEAKIIMM CHUHTE3Aa T€JIMs U3 BOJOPOAA, IIEPEHOC JHEPIUU U3
nentpa CoiHIla HAapYyXKy, KOHBEKTUBHAS 30HA. HEUTpUHHBIN Teleckon U HaOMIOACHUS
noroka HelTpuHo ot CosHIA.

3Bé3ab1

OCHOBHBIE XapaKTEPUCTUKHU 3BE3]]

OnpeneneHue  OCHOBHBIE — XapaKTEPUCTHK  3BE3N  MAacChl, CBETUMOCTH,
TEMIIEpaTypbl U XHUMHUYECKOro cocraBa. CnekTpanbHas Kilaccupukauus 3Be3] U
eé

¢u3nueckue OCHOBBL. JlMarpaMma CHEKTpaJIbHbIA KJIacC— CBETUMOCTHb 3BE31,
CBSI3b MEXKJLY MACCOM U CBETUMOCTBIO 3BE3[

BuyTtpeHHee cTpoeHue 3BE€31

Ctpoenue 3BE3/1b1 TJIABHOM MOCIJIEI0BATEIBHOCTH.

CrtpoeHue 3BE3/] KPAaCHBIX THTAHTOB U CBEPXTUTaHTOB.

bernble kapuku, HEUTPOHHBIE 3BE3/bI, MYJIBCAPHI U UYEPHBIE AbIPHI

Crpoenne 3BE3a OelbIX KapIHMKOB MW Tpenel Ha HMX Maccy — Mpesent
Yannpacekapa. Ilynbcapel u HeWTpoHHbIE 3BE3ABL. [Ipupoma 4Y€pHBIX Aplp M HX
apaMeTphl.

JIBOWHBIE, KPATHBIE U TIEPEMEHHBIE 3BE3/IbI

HaOmronenust NBOMHBIX W KpaTHBIX 3BE3J, 3aTMEHHO-TIEPEMEHHBIE 3BE3MIBI.
Onpenenenne Macc IBOWHBIX 3BE3A. [lynpcupyromine nepeMeHHbIE 3BE3BI, KPUBbBIC
u3MeHeHus: Onecka uedeunn. 3aBUCUMOCTh MEXIY CBETUMOCTBIO U MEPHOJIOM
nynbcanuid y nedeun. lledbeuast — Masku Bo BceneHHON , MO KOTOPBIM OMpPEACIIST
pPacCTOSHUS A0 JANEKNX CKOTUIEHUH U TAIAKTHUK.

HoBeie 1 CBEpXHOBBIE 3BE3/BI



XapakTEepUCTUKU BCIBIIEK HOBBIX 3BE3A. CB3b HOBBIX 3BE3]l C TECHBIMU
JBOMHBIMH CHCTEMaMH, COJIEPKAIINX 3Be3My Oenblid Kapiuk. [leperekanue BemecTBa U
SNIEPHBIA B3PBIB HAa TOBEPXHOCTH Oenoro kapiwka. Kak B3phIBalOTCS CBEPXHOBBIC
3BE31pl. XapaKTEPUCTUKN BCIHBIIIEK CBEPXHOBBIX 3BE3/. ['paBUTAlIMOHHBIN KOJUIAIIC
Oemoro kapimka ¢ Maccoit YaHmpacekapa B COCTaBe TECHOW IBOWHOW 3BE3IbI —
BCHBIIIKA CBEPXHOBOW IIEPBOr0 THUIA. B3pbIB MacCHMBHOM 3BE31bl B KOHIIE CBOEU
ABOJIIOIIMM — B3PBIB CBEPXHOBOIl BTOporo Tumna. HaOnrogeHue oOCTaTKOB B3pPHIBOB
CBEPXHOBBIX 3BE3/I.

DBOJIIOIUSA 3BE3/: POKIACHUE KU3Hb U CMEPTH 3BE3]

Pacy€r mnpomoKUTENBHOCTH KW3HU 3BE3J pa3HOM Macchl Ha IUIABHOWU
NOCJIEeN0BaTENbHOCTH. llepexon B KpacHble THUraHTBl W CBEPXTUTAHTBI  MOCIE
ucuepnanuss  Boaopoaa. CrHokoWHash SBOJIONUS  MaJIOMAacCUBHBIX — 3BE31, W
IPaBUTAIIMOHHBINA KOJUIAIIC U B3PHIB C 0Opa30BaHUEM HEUTPOHHOW 3BE3]IbI WM YEPHOU
JBIPbl MACCUBHOM 3Be3/bl. OmpeesieHue Bo3pacTa 3BE3HBIX CKOIUIEHUN U OTIEIbHBIX
3BE3/1 U IPOBEPKA TEOPUHU IBOJIFOLUU 3BE3I.

Muiie4Hblil IyTh

I'a3 u mpuIb B ['anakTuke

Kak 00pa3yrorcsi oTpakaTeiabHble TYMAaHHOCTH IO4YeMy CBeTATCS Auddy3HbIe
TYMaHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BBIE U MBLJIEBbIE TYMAHHOCTH B ["anakTuke

PaccessHHbIE U IapOBbIE 3BE3/IHBIE CKOILICHUS

HaOmromaembie CcBOMCTBAa pacCesHHBIX 3BE3HBIX CKoOIUIeHUU. Halbmromaembie
CBOMCTBA IIApPOBBIX 3BE3INHBIX CKOIUIEHWW. PacmpeneneHune u XapakrTep IBUKCHHS
ckoruteHui B ['anaktuke. Pacnipenenenue 3B€31, CKOIJICHUH, ra3a U MbUIK B | alakTHKE.

CBepxmaccuBHas Y€pHas Ablpa B LIECHTpE ['aJakKTUKU U KOCMUYECKUE JTYUH.

NudpakpacHble HaOMIOAEHUS JBWXCHUS 3BE3M B IeHTpe [anakTuka U
oOHapyxeHHe B HEM CBEpPXMACCHUBHOM 4YepHOH JbIpbl. Pacuér

napameTpoB CBEpXMAacCUBHOW 4€pHOM NbIpbl. HaOmoneHns KOCMUYECKUX JTyden
Y UX CBSI3b CO B3PhIBAMU CBEPXHOBBIX 3BE3/. [ amakThku

Kak kmaccupunmpoBaivu rajgakTukd 1o (GopMe W KaMepTOHHAas Jauarpamma
Xab6mna. CBoiicTBa CIUpaibHbBIX, SJUIMIITUYECKUX U HEMPaBUJIbHBIX ranakTuk. KpacHoe
CMEILIEHHE B CIIEKTPaxX raJaKTUK U ONPEICIICHUE PACCTOSIHUS 10 HUX. 3aKoH Xa00i1a

Bpanienue raaktuk v TEMHasi MaTepusi B HUX.

AKTUBHBIE TaJTAKTUKH U KBAa3aphl

[Ipupona  aKTUBHOCTH rajaKTHUK, PAAUOTAJAKTUKUM W B3aMMOACHCTBYIOLINE
raiakTuku. HeoObluHBIE CBOMCTBA KBa3apoB, HMX CBS3b C SApPaMH TallaKTHUK |
AKTUBHOCTBHIO YEPHBIX JBIP B HUX.

CkornuieHus rajJakTHK

HabGnrogaembie CBOWCTBA CKOIUICHWH TalaKTUK, PEHTICHOBCKOE W3IIyYCHHE,
TeMmreparypa M Macca MEXraJaKTUYeCKOro rasza, HEOOXOJMMOCTh CYIIECTBOBAHUS
TEMHOM MaTepud B CKOIUIEHUAX rajakTuk. OneHka Maccbl TEMHOM MAaTepuu B
CKOIUTCHUSIX. Suencras CTpyKTypa pacupeacsIieHUs TAIAKTUKU CKOIJICHUM rajlaKTHK.

Crpoenue u 3BoI01UA BeesieHHOM

Koneunoctr u OeckoHeyHOCTh BceneHHOW — mapaJoKChl KJIACCUYECKOM
KOCMOJIOTHH.



3akoH BceMuUpHOro TATOTEHHUS] MW NOPEACTABICHUS O KOHEYHOCTH W
O6eckoneuHoctu  Bcenennoit. doToMmerpuueckuid mapagoKC M MPOTUBOPEUUs
KJIIACCUYECKUX TMPEACTaBICHUM O CTpoeHur BceneHHOW W HAOMIOJACHUSMU.
HeoOxogumocTh TpuBJICYECHHS OOIIEH TEOPHUU OTHOCUTEIBHOCTU IS TIOCTPOCHUS
Mojzenu BcenenHoil. CBsi3b MEXIYy T'€OMETPUYECKHMMHU CBOMCTBAMHU MPOCTPAHCTBA
Bcenennoin ¢ pacnpenesieHueM U JBUKEHUEM MAaTEpUU B HEH.

Pacmmpsiromascs Beenennas

CBs3b cpeiHEN NIOTHOCTh MAaTEPUH C 3aKOHOM PACUIMPEHUS U T€OMETPUIECKUMHU
ceorictBamu Bcenennon. EBximpgoBa u HeeBximpgoa reomerpust BceneHHOM.
Onpenenenue paanyca 1 Bo3pacta BeeneHHoi.

Mogaens «ropsiuet BceneHHOW» U pETMKTOBOE U3ITYUECHUS

OOpa3oBaHue XHMMHUYECKHUX »dJEeMEHTOB BO Bcenennoit. OOunue renus BO
Bcenennoit u HeoOXOAMMOCTH O0Opa30BaHUS €r0 HAa pPaHHUX JTamax HBOJIOIUU
Bceenennoit. HeoOXoauMOCTh HE TOJIBKO BBICOKOM IIJIOTHOCTH BEIIECTBA, HO M €r0
BBICOKOW TeMIIepaTypbl Ha paHHHX OJTanax oJBoaonuu BcenenHoil. PenukroBoe
W3JIy4YCHUE — HU3JIYYCHUE KOTOPOE OCTAIOCh BO BCENEeHHOW OT ropsdero um cCBepX
IJIOTHOTO COCTOSIHUSI MaTE€pUU Ha paHHUX dTamax xku3Hu Bcenennoit. HaGmronaemblie
CBOMCTBA PEIUKTOBOrO u3ayueHus. [loueMy HE0OXOAMMO MPUBJICUCHHUE OOIICH Teopuun
OTHOCHUTEJIBHOCTH JIJIsI IOCTPOCHUS MOJIeNIN BeeneHHOoM.

CoBpeMeHHbIEe IP00JIeMbI ACTPOHOMHUU

YckopeHHoOe paciupeHne BeeneHHor u TEMHas YJHEPT UL

Habmronenuss cBepXHOBBIX 3BE3a | Tuma B Aanékux rajakTHKaX W OTKPBITHE
YCKOpEeHHOT0 pacimupeHust Beenennoi. OTKpbeITHE CUIIbl BCEMHPHOTO OTTaJKMBAaHUA.
TémHas sHeprusa yBelInM4yuBaeT Maccy BceenieHHoM 110 mepe €€ pacmmpenus. [Ipupona
cuJibl BceMHpHOTO OTTaIKMBaHUA.

OOHapy:XeHUE TUIAaHET BO3JIE APYTUX 3BE3.

HaOmronenus 3a ABUKEHUEM 3BE3/ U OMPEICIICHUS] MacC HEBUIUMBIX CITYTHUKOB
3BE3/I, BO3MYIIAIONIUX UX NPSIMOJMHEHHOE JBWXKeHHe. MeToasl OOHapyX eHUs
sk301u1aHeT. OlleHKa yCIOBHM Ha MOBEPXHOCTIX JK30IUIaHET. [lomck 3K30IuIaHeT ¢
KOM(pOPTHBIMH YCIOBUSIMU JJIsI )KM3HU HA HUX

[Toncku ku3HM U pazyma Bo BceeneHHoM

Pa3Butne mpefcTaBieHH O BO3HUKHOBEHHWUM M CYIIECTBOBAHMHM >KHU3HU BO
Bcenennoit. CoBpeMEHHbBIE OILICHKA KOJUYECTBA BBICOKOPA3BUTHIX IIMBWJIM3ALIUA B
["amakTuke. [TonmbITkM OOHAPYKEHUS U TTOCHIIKA CUTHAJIOB BHE3EMHBIM ITUBHIIA3AIIUSIM.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

1 4 B Henenro. Beero 3a 1 rog o0yuyenus 34 4,

Ne | Howmep pasaena Tema ypoka Koua-Bo Hara Hara (¢akr)
n/n U TeMbI YPOKa 4acoB (m1an)
1. Beenenue (1 4)
1 1.1 BBeneHue B aCTPOHOMUIO 1 07.09
2. Actpomerpus (5 4)
2. 2.1 3BE3nHOE HEOO 1 14.09
3 2.2 HeOGecHbie KOOpAUHATHI 1 21.09
4 2.3 Bumumoe nmxenne mianet u ComHia 1 28.09
5 24 JIBuxenue JIyHbl 1 3aTMEHUS 1 05.10
6 2.5 Bpewmst u kaneHaapb 1 12.10
3. He6ecnas mexanuka (3 4)
7 3.1 Cucrema mupa 1 19.10
8 3.2 3akonbl Kenepa ABUKEeHUS TIaHET 1 26.10
9 3.3 Kocmuueckue CKOpoCTH U MEXKIUIAHETHBIE MTEPETEThI 1 09.11
4, Ctpoenue CoutHeuHO# cuctembl (7 4
10 4.1 CoBpeMEHHBIE MPEACTABIEHUS O CTPOEHUU U cocTaBe COTHEYHON 1 16.11
CHCTEMBI
11 4.2 [1nanera 3ems 1 23.11
12 4.3 JlyHa u ee BnusiHuE Ha 3EMIIIO 1 30.11
13 4.4 [1naHeTs! 3eMHOM TPpyIIIBI 1 07.12
14 4.5 [ InaneTel-ruranTsl. [InaneTeI-Kapauku 1 14.12
15 4.6 Mansie Tena ConHEUHON CUCTEMBI 1 21.12
16 4.7 CoBpeMEHHBIE NPECTABIEHUS O MPOUCXO0KAEHNH COITHEUHOM 1 28.12

CHCTCMBI




5. AcTpodu3uka u 3B€3aHass actpoHomus (7 4)

17 51 MeToapl acTpoPu3NIECKUX UCCIEAOBAHUI 1 18.01
18 5.2 Coune 1 25.01
19 5.3 BuyTtpennee cTpoeHne u UCTOYHUK sHepruu ColHia 1 01.02
20 5.4 (OCHOBHBIE XapaKTEPUCTUKH 3BE3T 1 08.02
21 5.5 benbie kapJIMKu, HEUTPOHHBIE 3BE3/1bI, YEPHBIC ABIPHI. [[BOIHBIC, 1 15.02
KpaTHbIC U TIEPEMEHHBIE 3BE3/1bI
22 5.6 HoBbIe 11 CBEpXHOBBIE 3BE3IbI 1 22.02
23 5.7 DBOJIIOLS 3BE3 1 01.03
6. Maeunbiii myTh (3 4)
24 6.1 ["a3 u mbuTh B ["anmakTuke 1 15.03
25 6.2 PaccessHHBIC 1 IIAPOBBIC 3BE3THBIC CKOTUICHHS 1 22.03
26 6.3 CBepxmaccuBHas 4Y€pHas JIbIpa B LIeHTpe MIIEYHOro myTH 1 05.04
7. lanakruxm (3 )
27 7.1 Knaccugukarus ranakTuk 1 12.04
28 7.2 AKTHBHBIE TAJIJAKTUKH U KBa3apbl 1 19.04
29 7.3 CKOIUIEeHHS TaJlaKTUK 1 26.04
8. Ctpoenne u 3BoJI0IUs Beenennoii (2 1)
30 8.1 KoneuHocTh 1 OeckoHeuHOCTh Beenennoi. Pacmmpsitoniasicst 1 03.05
Bcenennas
31 8.2 Monens «ropsiaeid BceneHHOM « U peTMKTOBOE H3ITydeHUE 1 10.05
2. CoBpeMeHHbBIE TPOOJIEeMBbI ACTPOHOMMH (3 4)
32 9.1 'YckopeHHoe pacmmpenue BeeneHHoi 1 TeMHast SJHeprus 1 17.05
33 9.2 OOHapyXeHUe TUTAHeT BO3JIC IPYTHX 3BE3]T 1 24.05
34 9.3 [Towick >xM3HM U pa3yMa Bo BceneHHO# 1 31.05




