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Ilnanupyembie pe3yJibTAThI
[TonyuuTh mpeAcTaBieHHs O CTPYKTYpe U MaciiTabax BceleHHON U MecTe uenoBeka B
Hel. Y3HaTh O CpEelCTBAX, KOTOPBIE HCIOJB3YIOT ACTPOHOMBI, YTOOBI 3arjsiHyTh B
camble yhan€éHHble Yroyiiku BceneHHOW M yBHIETh HeOECHbIE Tejla HE TOJBKO B
HEJOCTYMHBIX C 3€MJIM JUalia3oHax JJIUH BOJIH 3JIEKTPOMATHUTHOTO U3JIy4YEHHS, HO U
y3HaTh O HOBBIX KaHajaX MOJy4eHHUs WHPOpMAIMK O HEOCCHBIX TellaX C IMOMOIIBIO
HEUTPUHHBIX U TPABUTALIMOHHOBOJIHOBBIX TEJIECKOMOB.
VY3Hath 0 HaOMOMaeMOM CIIOKHOM JBWKEeHHWH T1UiaHeT, Jlyasr um ConHia, wux
uHTeprpetannu. Kakyio pons urpanu HaOmonenus 3atMmenuil Jlynsl m ConHia B
KU3HM 0O0IllecTBa M HCTOpHUs MX HaydyHoro oObsicHeHus. Kak Ha ocHoOBe
ACTPOHOMHMYECKHX SBJICHUH JIIOJM HAYYWINCh U3MEPSITH BPEMS U BECTHU KaJ€HAAPh.
VY3Hath, Kak Onarojapsi pa3BUTUIO ACTPOHOMHUU JIIOAM MPUILUIA OT MPEACTaBICHUS
TEOLIEHTPUYECKOM  CHCTEMBI ~ MHpPa K  PEBOJIIOLMOHHBIM  MPEICTABICHUSIM
TeJIMOIICHTPUYECKOM cucTemMbl Mupa. Kak Ha OCHOBE mocCleIHEW OBUIM OTKPBITHI
3aKOHBI, YIPAaBIAIOIIAE JBM>KEHUEM IUIAHET M, B KOHIE KOHIIOB, 3aKOH BcemupHOro
TATOTEHUS.
Ha npumepe wucCnonb30BaHWs 3aKOHA BCEMHUPHOTO  TATOTEHUSA, IOJIYYUTh
IIPEICTABJICHUS] O KOCMUYECKHUX CKOPOCTSX, Ha OCHOBE KOTOPBIX PaCCUUTBHIBAKOTCS
TPAEKTOPUU MOJIETOB KOCMUYECKHUX allllapaToB K IUIAHETaM. Y3HaTbh, KaK MPOSIBISET
ce0s1 BCeMHPHOE TATOTCHHE Ha SIBJICHUSX B cucTeMe 3emiii-JIyHa M HBOMIOIUIO 3TOM
CHUCTEMBI B OyAyIIEeM.
VY3HaTh O COBPEMEHHOM IIPEACTABICHHH, O CTpOeHHH COIHEYHOM CHUCTEMBI, O
CTpOCHUU 3eMJIU KaK IJIaHeTa U MPUPoJie MapHUKOBOro 3¢ (deKTa, 0 CBOMCTBAX IIJIaHET
36MHON TpYMNNbl W TUIAHET TUTAaHTOB, WU OO0 HCCIEIOBAHUSIX AacCTEPOUIOB, KOMET,
METEOPOUI0B, 1 HOBOT'O KJIacca HEOECHBIX TeJ KapJIMKOBBIX IUIAHET.
[TomyunThs mpencTaBieHre O METOJaX acTpOPU3MUYECKUX HMCCIEIOBAHUSAX M 3aKOHAX
(bU3HKH, KOTOPBIE UCTIOIB3YIOTCS JIJISl U3YYeHUS (PU3UUECKH CBOMCTB HEOECHBIX TEll.
V3Hate npupoay CoJiHIIA U €r0 aKTUBHOCTH, KAK COJIHEYHAs aKTUBHOCTb BIIMSIET HA
KmuMatr u Ouochepy 3eMim, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOXKHO PAacCUUTATh
BHyTpeHHee cTpoeHrue CosHIa U Kak HaOMroJIeHUs 32 MOTOKH HeWTpuHO oT CosHia
YAAJ0Ch 3arIsiHYTh B IEeHTp COJHIE U Y3HATh O TEPMOSIACPHOM UCTOYHUKE SHEPTUU.
VY3Hath, Kak ONPEAECISAIOT OCHOBHBIE XapaKTEPUCTUKHU 3BE3] U UX B3aUMOCBSA3b MEKIY
co00ii, 0 BHYTPEHHEM CTPOCHHUU 3BE3]] U MCTOYHUKAX UX SHEPIUHU; O HEOOBIYHOCTH
CBOMCTB 3BE37] O€JBIX KapJIMKOB, HEHTPOHHBIX 3BE3M M YEPHBIX JbIP. Y3HATh, Kak
POXKIAOTCS, )KUBYT U YMUPAIOT 3BE3/IBI.
VY3Hath, Kak 1O HAOMIONCHUSIM MYIbCUPYIOIIMX 3BE3N T1edeus omnpeneisaTh
pPAcCTOSIHUSI IO APYTUX TaJTaKTUK, KaK acCTPOHOMBI MO HAOIOMEHUSM JBOWHBIX U
KPaTHBIX 3BE3]1 ONPEIEIISIIOT UX MACCHI.
[TomyunTh mpencTaBiieHUs O B3PbIBAX HOBBIX M CBEPXHOBBIX 3BE3J M KAaK B 3BE31aX
00pa3yroTCs TSHKEIbIE XUMUUECKUE AJIEMEHTHI.
VY3Harb, Kak ycTpoeHa Hama ['amaktrka — Maneunsii [IyTs, Kak pacrpeesieHsl B HEU
paccesiHHbIE U IIapOBBIC 3BE3THBIC CKOIIJICHUS, U 00JaKa MEeX3BE3THOTO Ta3a U MBLIH.
Kak ¢ momompio HaOm0eHUN B MHPPAKPACHBIX JydaxX yAaJIOCh MPOHUKHYThH depes



TOJIILY MEX3BE3MHOIO Ta3a M IbUIM INPOHUKHYTh B LEHTP ['almakTuku, yBUIETH
JIBUYKEHUE 3BE3]] B HEM BOKPYTI CBEpXMACCUBHOM YEPHOU IBIPHI.

e JlomyunTh MpENCTaBICHHE O PA3IUYHBIX THUMAX TANAKTUK, Y3HaTh O MPOSBICHUSIX
AKTUBHOCTU TaJAKTUK W KBa3apoB, M PACIPEIEICHUU TaJakKTUK B IPOCTPAHCTBE M
(bopMHpPOBAHUY CKOIUJICHUH U STMEUCTON CTPYKTYPBI UX PACTIPEICIICHHUS.

e VY3HaTh O CTPOEHUMU M HBOJIOLUUU YHUKAJIBHOIO OOBeKTa BceneHHON B 1eoM.
[IpocienuTe 3a pa3BUTHEM MPEACTABICHUM O KOHEYHOCTH M OECKOHEYHOCTH
Bcenennoi, o GpyHnaMeHTaIbHBIX MapaioKCcax, CBI3aHHBIX C HUMHU.

o [loHsATh, Kak U3 HAOJIIOIAEMOr0 KPACHOTO CMEIIECHUS B CIEKTpaxX MANEKUX TallaKTUK
IPUIUIHA K BBIBOJIYy O HECTAIMOHAPHOCTH, pacluupeHnun BeenenHon, 1, 4To B IPOILJIOM
OHa OblIa HE TOJILKO IUIOTHOM, HO W ropsyed H, yTo HAOII0JaeMOE PEIUKTOBOE
U3IIyYEHUE MOATBEPAKIAAET FTOT BaXKHBIN BBIBOJ COBPEMEHHOW KOCMOJIOTHUHU.

e VY3HaTh, KaK OTKPBUIA YCKOPEHHOE pacliMpeHre BCEIeHHOM U €ro CBSA3bI0 C TEMHOU
DHEPrued W BCEMHUPHOW CWIOW OTTAJIKUBAHMS, INPOTHBOCTOSIIEH BCEMUPHOM CHIIE
TATOTEHUS.

e VY3HaTh 00 OTKPBITMM HK30IUIAHET — IUIAHET OKOJIO APYIMX 3BE3l U COBPEMEHHOM
COCTOSTHUM NMPOOJIEMbI IOUCKA U CBA3U C BHE3EMHBIMU IIUBUIIU3ALIMSIMH.

e Hayunrtbca IIPOBOJUTH IIPOCTENIINE aCTPOHOMMYECKUE HaOJIIOICHMS,
OpPUEHTUPOBATBCA CPENM SPKUX 3BE3N M CO3BE3AUN, W3MEPATh BBICOTHI 3BE3N M
ComHua, onpenensaTh aCTPOHOMUYECKUMH METOIAMH BPEMsI, ITUPOTY U JOITOTY MECTa
HaOmoAeHui, n3meparb auamerp CoiaHIa U U3MEPATh COJHEYHYHO aKTUBHOCTh U €€
3aBUCHUMOCTB OT BPEMEHM.

Coaep:xanue Kypca

BBeneHue B aCTPOHOMUIO

Crpoenue u Mmacimtadbbl BeenenHoi, 1 coBpeMeHHbBIC HAaOTI0ICHHS

Kakue Tena 3anonustor Beenennyro. KakoBbl uX XapakTepHble pa3Mepbl U PaCCTOSHUS
Mexay Humu. Kakue dusudeckue ycinoBus BCTpeyaroTcs B HUX. BeeneHnHas pacimpsiercs.

['me m xak paboTaroT caMble KpPYIIHBIE ONTHYECKHUE TelIecKomnbl. Kak acTpoHOMBI
HCCIEAYIOT ramma wusiydyeHue BceenenHon. UTo yBuIenM TIpaBUTALMOHHO BOJIHOBBIE U
HEUTPUHHBIE TEJIECKOIIBI.

AcTpomeTrpust

3BE3aH0€E HEOO M BUIUMOE JIBMKEHNE HEOECHBIX CBETHII

Kakue 3BE3abpl BxoAsT B co3Be3aus Opuona u Jlebens. CoiiHile JBMXXKETCS TIO
skyunTuke. IlnaHeTsl coBepmaroT meTiaeo0pa3HOe ABUKEHUE.

HebecHble KOOpAMHATHI

Yro Takoe HeOeCHBIN 3KBATOpP U HeOeCHBIM MepuauaH. Kak cTposiT 3KBaTOpHalIbHYIO
cucteMy HeOecHbIX KoopauHaT. Kak CTposT TropU30HTaJIbHYIO CHUCTEMY HEOECHBIX
KOOpJHHAT.

Buaumoe aBuxenue mianet u ConHia

[letneoOpa3Hoe JBWIKEHWE IUIAHET, TMOMSATHOE MW TMPSMOE JBIKCHUE TUIAHET.
OKJIUNTUKA, 30JUAKAIbHBIE CO3BE3/USI. HepaBnomepnoe  nBuxkenue  ConHua mno
SKJIMITUKE.

JBr>xenue JIyHbI 1 3aTMEHNUS



®a3bl JIyHbl 1 CHHOJIUYECKUN MECHll, YCIOBUSI HACTYIUICHUSI COJIHEUHOTO U JIYHHbIE
3aTMEHUS.

[ToueMy npoucxoasT conHeuHble 3aTMEeHMS. Capoc U MpeACKa3aHus 3aTMEHUI

Bpewms u xanennapp

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

YCTpoiicTBO JYHHOTO U COJIHEUHOTO KajieHJapsi, MpoOJieMbl HMX COTJIACOBaHUS
FOnunanckuit U TpUropraHCKuil KajaeHIapHu.

HeOecHast MmexaHuka

['ennoneHTpryecKas CUCTEMa MHAPa

[IpencraBnsiiu 0 crpoeHun CONHEYHOM CHUCTEMbl B AHTUYHBICE BpEMEHA U B
CpelHEBEKOBbE. ['ennoneHTpuueckass CHCTEMa MHpA, JOKA3aTeIbCTBO BpaLEHUE 3EMIIH
BoKpyT ConHua. [Tapannakce 38€311 1 onpeereHne paccTOsSHUE 10 HUX, MapCeK.

3akonbl Kemiepa 1BM>KEHUS MJIaHET

OtkpoiTie W.KemiepoM 3akoHOB JBHM>KEHUS MUIaHeT. OTKpbITHE 3aKOHAa BcemMupHOro
TAroTeHus: U 00001EHHbIE 3akoHbI Kennepa. Onpenenenrne Mmacc HEOECHBIX Tell.

Kocmuueckue ckopoctu

Pacuétel mepBoil U BTOPON KOCMHYECKOM CKOPOCTH U MX (pu3U4uecKu cMbIci. [lonér
FO.A. I'arapuna Bokpyr 3emiiu 1o KpyroBoi opOuTe.

MexXIu1aHeTHBIE TTEPENETHI

[loHATHE ONTHMANBHOW TPAEKTOPUHU MMOJNETA K IUIaHeTe. Bpems monéra K miaHeTe u
JaThl CTapTOB.

Jlyna u e€ BnusHME HA 3EMITIO

Jlynnbslii penved m ero mpupona, llpunuBHoe B3ammopeicTtBue Mexay JlyHoil u
3emnén. Ynanenue JlyHel or 3eMau U 3aMemieHHe BpameHus 3emu. [Ipeneccust 3emMHoM
OCH U IIPEIBAPEHUE PAaBHOJACHCTBUM.

CrtpoeHue COJTHEYHOM CHCTEMBbI

CoBpemenHble nipeactaBieHus 0 COTHEUYHON CUCTEME.

CocraB CosHeuHOM cucTeMbl. llnaHeThl 3eMHOM TpyMIbl U IUIAHETHI TMTAHTBI HX
npuHIunuanbHeie otauuus. O6nmako komer Oopra u mosic Koiinepa. Pasmepsr Tten
COJIHEYHOU CUCTEMBI.

[Inanera 3emiis

dopma u pazmepsl 3emiu. Buytpennee ctpoenue 3emun. Ponbs nmapaukoBoro s dexra
B (hopmMupoBaHUM KIMMaTa 3eMIIn

[1maHeTsl 36MHOM TPYIIIBI

UccnenoBanust Mepkypusi, Benepst m Mapca, ux cxoxectb ¢ 3emnén. Kak
MapHUKOBBIN A(DPEKT TpeeT MOBEPXHOCTh 3eMu U TeperpeBaeT armochepy Benepsl. EcThb
7 kU3Hb Ha Mapce. DBoumonus opouT cnyTHukoB Mapca @oboca u Jleitmoca.

[limaneTsl rUraHThI

@usnueckue cporctBa IOmnurepa, CarypHa, Ypana um Henrtyna. Bynkanumueckoi
nesrenbHocTH Ha cnyTHUKe FOnurepa Uo. [Ipuponaa koen BOKPYT IJIaHET TMTaHTOB.

[I;maHeThI KapJIMKKA U UX CBOMCTBA.

Marnsbie Tena ConHEUHOM CUCTEMBI



[Ipupona u nBwxkeHue actepouaoB. Crneuuduka IBUKEHHS TPYII acTEPOUIOB
TposianeB u I'pekos. [Ipupona u asmxenue komet. [losc Koitnepa u O61ako komet Oopra.
[Ipupona METEOPOB U METEOPUTOB.

MeTteopsl 1 METEOPUTHI

[Ipupona «mamaronmx 3BE3», METEOPHBIE NMOTOKM M WX paauaHTbl. CBSA3b MEXKIY
METEOPHBIMU MOTOKaMU M KoMeTramu. lIprpona KaMeHHBIX W KEJIE3HBIX METEOPUTOB.
[Ipupona METEOPUTHBIX KPATEPOB.

IIpakTnyeckas acrpopusnka u pusuka CoaHua

MeTonpl acTpoU3UIECKUX UCCIICTOBAHNI

YCTpOMCTBO W  XapaKTEPUCTUKU TEIECKOMOB pedpakTOpoB U  pedreKkTopos.
Y CTpONCTBO PaIOTEIECKOIIOB, pATHONHTEPPEPOMETPHI.

Connue

OcHoBHble xapaktepuctukn CosHua. OrmnpeneneHue Macchl, TEMIIEpaTypbl U
xumuueckoro cocrasa Comnnia. Ctpoenue conHeyHoi atMocdepbl. CoHeUHasi akTUBHOCTD
1 e€ BIustHUE Ha 3eMiTo U Ouocdepy.

Bryrpennee ctpoenue Connua

Teopernuecknii pacy€r Temneparypsl B ieHTpe CosiHIa. SnepHbIil HCTOYHUK YHEPTUU
Y TEPMOSIIEPHBIE PEAKIIMN CUHTE3a IeJIHsI U3 BOAOPOA, IEPEHOC 3HEpruu u3 neHrpa ConHua
Hapy>Ky, KOHBEKTHUBHas 30Ha. HeUTpUHHBIN TeaecKon U HAOMIOACHUS MOTOKAa HEHTPUHO OT
Connua.

3BE3abI

OCHOBHBIE XapaKTEPUCTUKHU 3BE3]

Onpenenenne OCHOBHBIE XapaKTEPUCTHK 3BE3]] MACChl, CBETUMOCTH, TEMIIEPATypPhl U
XUMHUYECKOro cocraBa. CrnekTpanbHas Kiaccuukauus 3Be3l U €€ (U3MYECKUE OCHOBBI.
JlnarpamMma CEeKTpabHbBINA KJIACC— CBETUMOCTD 3BE3/l, CBA3b MEK/Yy MAaCCOM U CBETUMOCTBIO
3BE3]1

BryTpeHHee cTpoeHue 3BE3]1

Crpoenue 3BE3/1bI TJIABHOM MTOCIIEOBATEIBHOCTH.

Crpoenue 3BE3/1 KPACHBIX TMTAHTOB M CBEPXI'MTAHTOB.

benble kapiauky, HEUTPOHHBIE 3BE3/bI, YJILCAPBI U YEPHBIE ABIPHI

Crpoenue 3BE311 OenbIX KapJMKOB M IMpeAes Ha UX maccy — npenen Yanapacekapa.
ITynbcapsl u HEUTPOHHBIE 3BE3BL. [Iprpoaa YEPHBIX ABIP U UX HaPAMETPBI.

JIBOHBIE, KPATHBIE U NIEPEMEHHBIE 3BE3/IbI

HaGnrogenuss JOBOMHBIX M KpaTHbIX 3BE31, 3aTMEHHO-TIEPEMEHHBIE 3BE3[BI.
Onpenenenne macc ABOMHBIX 3BE3A. [lynmbcupyromme nepeMeHHbIE 3BE31bI, KPUBBIC
n3MeHeHus Onecka nedeuna. 3aBUCUMOCTh MEXYy CBETUMOCTBIO U MEPUOJIOM IyJbCaluil y
uedenn. Ledenns — masiku Bo BeeneHHOM, O KOTOPBIM OMPEAEISAT PACCTOSIHUS A0 NaIEKUX
CKOIUICHUU U TaJaKTHUK.

HoBeie 1 CBEpXHOBBIE 3BE3/BI

XapakTEepUCTUKHU BCBIIIEK HOBBIX 3BE37. CBSI3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMU
CUCTEMaMHU, COJIEp KaluX 3Be3y Oenblii Kapiuk. [lepeTekanue BemecTBa 1 siIepHbIN B3PHIB
Ha TIOBEPXHOCTH Oenoro kapiuka. Kak B3phIBatOTCS CBEPXHOBBIE 3BE3/bI. XapaKTEPUCTUKU
BCTIBIIIIEK CBEPXHOBBIX 3BE3M. [paBUTAIMOHHBIA KOJIJIANC OEJNOro Kapiiuka ¢ Maccoi
Yanpacekapa B COCTaBE TECHOM JBOMHOMW 3BE3/1bl — BCIIBIIIKA CBEPXHOBOW IIEPBOrO THIIA.



B3pbeIB MacCHBHOM 3BE3/1bI B KOHIIE CBOEH DBOJIIOLWHA — B3PbIB CBEPXHOBOW BTOPOTO THIA.
Hab6nrofeHue ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/I.

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

Pacuér npomOJDKMTENIBHOCTH  KWU3HHA  3BE3] PAa3HOM MacChl Ha  TJIABHOM
nocienoBaTenbHOCTH. [lepexon B KpacHbIE TMTAaHThl M CBEPXTUTAHTHI MOCIE UCUYEPHAHUS
Bogopoaa. CrokoiHas 3BOJIOLMS MaJIOMAaCCHUBHBIX 3BE3]l, U I'PABUTALMOHHBIN KOJUIAIC U
B3PBIB C 00pa3oBaHMEM HEHUTPOHHOM 3Be3[bl WM YEPHOW JBIPHI MACCHUBHOM 3BE3JIbI.
Onpenenenue Bo3pacTa 3BE3NHBIX CKOIUIEHUM M OTAEIBHBIX 3BE3 U MNPOBEPKA TEOPUU
3BOJIIOLIUHA 3BE3.

Mie4Hblil IyTh

I'a3 u mpuIb B ['anakTuke

Kak oOpasyrorcst oTpakaTelbHBIE TYMaHHOCTH TMO4YeMy CBETATCA auddy3HbIC
TYMaHHOCTH

Kak KOHIIEHTpUPYIOTCS ra30BbIE U MBLJIEBbIE TYMAHHOCTH B | 'alakTuke

PaccessHHbIE U IapOBbIE 3BE3IHBIE CKOILICHUS

HaGronaembie cBoMCTBa paccestHHBIX 3BE3IHBIX cKoruieHuid. Habmomaemblie cBoiicTBa
IAapOBBIX 3BE3JHBIX CKOIUIEHUMU. PacmpeneneHune u Xxapakrtep IABWXKEHUS CKOIUICHUN B
lNanaktuke. Pacupenenenue 3BE€3/1, CKOIUJIEHUM, ra3a U MbUIA B [ aylakTHKe.

CBepxmaccuBHasi Y€pHas Ablpa B LIEHTPE ['aJakTUKU U KOCMUYECKHE JIyUH.

HNudpakpacHbie HAOMIOACHUS IBUKEHUS 3BE3] B IIeHTpe ['anakTuku u oOHapyKeHUE B
HEM CBEPXMACCUBHOM YE€pHOM AbIphl. Pacuér mapaMeTpoB CBEPXMACCUBHOW YEPHOW IBIPHI.
HaOnronenus KOCMUYECKUX JTy4el U UX CBSI3b CO B3PhIBAMHU CBEPXHOBBIX 3BE3M. ['aslakTHKKN

Kak knaccuuuupoBanu rajgakTuku 1mno ¢GopMe U KamMepTOHHas AuarpamMmma XaO0:ma.
CBolicTBa CIMpaibHbBIX, SJUIMIITUYECKUX U HEMPABWIIBHBIX FaJIakTUK. KpacHoe cmerienue B
CHEKTpax rajakTUK U ONpeNesIEHuEe PACCTOSHUS 10 HUX. 3aKoH Xa00ma

Bpanienue raiakTuk v TEMHasi MaTepusi B HUX.

AKTUBHBIE TaJJAKTUKH U KBAa3aphl

[Iprpoaa akTUBHOCTH TAJIAKTHUK, PAAUOTAIAKTUKA Y B3aUMOJICUCTBYIOIIME TAITAKTUKH.
HeoObiunbie CBOMCTBA KBa3apoB, UX CBSI3b C SApPaMH TFATaKTUK U aKTUBHOCTHIO YEPHBIX JBIP
B HUX.

CkornuieHus rajJakTHK

HaGmromaembpie  CBOWCTBA CKOIUICHHUM  TrajlakKTHK, PEHTTCHOBCKOE H3IIyYCHHE,
TeMIlepaTypa U Macca MEXKrajJaKTUYeCKOro ra3a, He0OXOJIMMOCTh CYIIECTBOBAHUS TEMHOMN
MATEPUU B CKOIUICHUAX rajakTuk. OLeHKa MacChl TEMHOM MAaTEPUU B CKOIUICHUX. Sdyencras
CTPYKTYypa pacupeAesieHUs TAIAKTUKHA CKOTJICHUH TaJaKTHK.

Crpoenue u 3BoI01uA BeesieHHOM

KoneuHocTh 1 0€CKOHEYHOCTh BCeeHHOM — mapaoKChl KIIACCUYECKOW KOCMOJIOTHH.

3akoH BceMupHOro TAroTeHUs U TPEJACTABICHHS O KOHEYHOCTH U OECKOHEYHOCTH
Bceenennoit. @oToMeTpUUECKUI MApaJ0KC U MIPOTUBOPEUMS KIACCUUYECKUX IIPEACTABICHUN O
ctpoennn BceenenHoit u HaOmoaeHusiMu. HeoOXoaumocTh TpHBIEUEHUS OOIIEH Teopuu
OTHOCUTEIBHOCTHU JJIsl OCTpoeHusi monaenu BcenenHol. CBsi3b MEXIYy T'€OMETPHUUYECKUMHU
CBOMCTBAMU MPOCTPAHCTBA BCEIIEHHOM ¢ pacnpeneieHueM U ABUKECHUEM MaTEpUH B HEM.

Pacumpsromasica Beenennas



CBs3b cpeAHENl IUIOTHOCTh MAaTE€PUU C 3aKOHOM PACIIMPEHUS M F€OMETPHYECKUMU
cBoiictBamu Bceenennoii. EBkinaoBa u HeeBkiuagoBa reomerpust Beenennoi. Onpenenenue
paauyca 1 Bo3pacta BceneHHOM.

Mogaens «ropsiuet BceneHHOW» U pETMKTOBOE U3JITYUECHUS

OO0pazoBaHue XUMUYECKUX 3JIEMEHTOB Bo Beenennoit. O6unue renust Bo Beenennoit u
HEOoOXOIUMOCTh  OOpa30BaHMsS €ro Ha paHHUX JTanax dBojionuu  BceeneHHOM.
Heo6xoaumMocTh He TOIBKO BBICOKOM MIIOTHOCTH BEIIECTBA, HO U €r0 BHICOKOM TEMIIEpaTyphl
HAa PaHHUX 3Tamnax 3BoJIIOUMU BceneHHOW. PelMKTOBOE M3IydYeHHE — U3IIYYEHHE KOTOpPOE
OCTaJIOCh BO BCEJIIEHHOW OT ropsdero M CBEPX IUIOTHOTO COCTOSIHHSI MAaTEpUHM HA PAHHUX
sranax xu3HU BcenenHoi. HaOmromaemble CBOWCTBa PENMKTOBOrO H3inydeHus. Ilouemy
HEOOXOJMMO MpUBJICYEHUE OOIIEH TEOPHUH OTHOCUTEIBHOCTH [JISi MOCTPOEHUS MOJIEIH
Bcenennon.

CoBpeMeHHBIE TP00JIeMbI ACTPOHOMHUM

YckopeHHoe paciirpenne BeeneHHoN U TEMHAs SHEPTHS.

HaGOmonenust cBepxHOBbIX 3BE34 | Tuma B Jan€kux TralakTHKaX U OTKPBITHE
YCKOpPEHHOro pacmupenuss Bcenennoil. OTkpeiTHE cuiabl BceMHpHOro OTTaIKkWBaHUS.
TéMmHas oHeprus yBenuuyuBaeT Maccy Beenennou no mepe e€ pacmupenus. IIpupona cuisl
BceMupHoro orraakuBaHus.

OOHapy»keHue MIaHEeT BO3JIE APYTUX 3BE3.

HaOmroneHust 3a JABM)KEHHEM 3BE3J M ONPENCIICHHS MAacC HEBHUJMMBIX CITyTHHKOB
3BE3/l, BOBMYILIAIOIIMX WX NPSIMOJUHENHHOE ABMXKEHUE. MeTo/ibl 0OHAPYKEHHS HK30ILIaHET.
OuneHka yclnoBUM Ha MOBEPXHOCTSIX 3k301uiaHeT. Ilowick 3K30mmaHeTr ¢ KOM(OPTHBIMH
YCJIOBUSIMM IS )KU3HU HA HUX

[loncku ku3HM U pasyma BO BeeneHHo

PasButHe npeacraBieHnii 0 BOSHUKHOBEHUH U CYIIECTBOBAHUM KU3HU BO BCeleHHOM.
CoBpeMEHHBIE OLICHKH KOJINYECTBA BBHICOKOPA3BUTHIX MBHIIM3aUni B ['anaktuke. [lonbiTkn
OOHapyKEHUsI U MOCBUIKU CUTHAJIOB BHE3EMHBIM [IUBHIIA3AIHSIM.



TemaTnuyeckoe IJIAHMPOBAHME

Tema

KoanuecTrBo yacoB

BBGI[GHI/IC B ACTPOHOMMHIO

1

ActpomeTpus

HebOecHasg mexanuka

Crpoenre CoJIHEUHOU CHCTEMBI

AcTtpodusuka 1 3BE€31Hasi aCTPOHOMMUSI

Mueunsii [1yTe — Hama ["amaktuka

['anakTuku

Ctpoenue u 3Bosonus Beenennoi
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CoBpeMeHHbIe TPOOJIEMBI aCTPOHOMHUHU
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