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ITosicuuTenbpHas 3anuckKa
1. Ilnanupyemble npeIMeTHbIE Pe3yJIbTAThl OCBOCHHS Y4eOHOIo mpeaMera «ACTPOHOMUS»

HpeI[MeTHBIMI/I pe3yibTaTaMu OCBOCHHWA aCTPOHOMHHU HaA 0a3oBOM YPOBHC ABJIAAROTCA:

e chopmupoBaHHOCTH TpEICTaBICHU O cTpoeHHH COTHEYHON CHCTEMBI, SBOJIOIUHM 3BE3N U
BcenenHol, mpocTpaHCTBEHHO-BpEMEHHBIX MaciTabax BceeneHHoil;

e [IOHMMaHHE CYIIHOCTH Ha0JI01aeMbIX BO BceneHHOil siBeHui;

® BJAJCHHE OCHOBOIIOJAralIIMMH AaCTPOHOMHUYECKHMMH IOHATUSAMH, TEOPUSMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMH, YBEPEHHOE I0JIb30BAHNE ACTPOHOMHUYECKON TEPMUHOIOTUEN U CUMBOJIUKOW;

e chopMHPOBAHHOCTH MPEACTABICHUI O 3HAYEHWU ACTPOHOMHUHU B MPAKTUYCCKOW NIEATEIHHOCTH U
JaJIbHEUIIIEM HAYyYHO-TEXHUYECKOM Pa3BUTHH;

® OCO3HAHME pOJM OTEYECTBEHHOM HAyKd B OCBOCHMM M HCHOJB30BAHUM KOCMUYECKOIO
MIPOCTPAHCTBA U PA3BUTHS MEKIYHAPOTHOTO COTPYAHUYECTBA B 3TOM 00IacTH.

IlnanupyemMble pe3y/bTAThl H3yYeHHUS MPeIMeTa KACTPOHOMHUSD)

[Tmanupyemble pe3yabTaThl OCBOSHHUS Y4eOHOTO MpeaAMeTa 1o uroram ooydenus B 11 kiacce:

* [lomyuuTh npencraBiaeHUs O CTPYKType W MaciuTabax BceneHHOW M MecTe uenoBeka B HEW. Y3HATh O
CpelCTBaX, KOTOPBIE UCIOIL3YIOT aCTPOHOMBI, YTOOBI 3arJIIHYTh B CaMble yAal€HHbIE Yrojku BcenenHoi
U HC TOJBKO YBUICTH HeOecHBIE Tejla B HCOOCTYIIHBIX C 3emin Juaria3oHax JJINH BOJIH
3JIEKTPOMArHUTHOIO M3JIy4yeHHs,, HO U y3HAaTh O HOBBIX KaHaJax IMOJydyeHUs MH(OpMalMH O HEOeCHBIX
TeJax ¢ HOMOIBIO HEUTPUHHBIX U IPAaBUTALIMOHHO-BOJIHOBBIX TEJIECKOIIOB.

* Y3HaTh O Ha6J'IIOI[aeMOM CJIO)KHOM ABUMXKCHHU IITIAHCT, .HYHBI u COJ'IHI_Ia, HUX UHTCPIIPETAINU. KaKon POJib
urpajm Ha6J'IIO,Z[eHI/I$I 3aTMEHUIM .HYHBI n COJ'IHI_Ia B )KM3HH O6H_IGCTB8. " UCTOPHUA UX HAYYHOT'O 0OBSICHEHHS.
Kak Ha ocHOBE ACTPOHOMHUYICCKHUX SIBIICHUM JTI0OU HAaY4YHUJIUCh UBMCPATH BPEMS U BECTHU KAJICHAAPb.

° y3HaTB, KakKk 6.]18.1"0,[[8.[)5{ Pa3BUTHIO ACTPOHOMHUH JIFOAU NCPCHIIN OT MPCEACTABJIICHHUA FGOHCHTqueCKOﬁ
CUCTCMBbI MHUpPa K PCBOJTOINUOHHBIM IIPCACTABJICHUAM FCHHOHGHTpH‘IeCKOﬁ CUCTCMbI MUDpPaA. Kak Ha ocHOBe
MOCIeAHEN ObLIH OTKPBITHI 3aKOHBbI, YIIPABIIAOINNWEC ABUXKCHUCM IIJIAHET, U IMO3HCC, 3dKOH BCCMUPHOI'O
TATOTCHHUA.

* Ha npumepe Mcnonb30BaHUs 3aKOHA BCEMUPHOIO TATOTEHUS MOJIYYUTh MPEICTABICHUS O KOCMUUYECKHUX
CKOPOCTSIX, Ha OCHOBE KOTOPBIX PACCUMUTHIBAIOTCS TPACKTOPUM TMOJETOB KOCMUYECKHMX allapaToB K
TJIaHeTaM. Y3HaTh, KaK MPOsBISET ceOs BCEMHUPHOE TATOTCHHE Ha SBICHUAX B cucTeme 3emuss—IlyHa, u
ABOJTIOIIUIO 3TOM CUCTEMBI B OYAyIIEM.

* Y3HaTh O COBpPCMCHHOM IIPEACTABJIICHUHU, O CTPOCHUU ConHeyHoOH CUCTCMBI, O CTPOCHHUU 3eMin Kak
IUIAaHETBI U IIpUPOAC IMMAPHUKOBOT'O 3(1)(1)6KT3., 0 CBOMCTBAX ILIAHET 3€MHOM TpYHIIbI U TNIAHET-TUTAHTOB U 00
HCCIICO0OBAHUAX aCTEPOUIO0B, KOMET, METCOPOUIOB U HOBOI'O KjIacCa HEOECHBIX Tell KapJIWKOBBIX IIJIAHECT.

® HOJ'Iy‘-II/ITB MMpEACTaBJICHHUEC O MCTOJAAX aCTpO(pI/ISI/I‘-ICCKI/IX HCCIIeIOBAaHUM U 3aKOHaX (I)I/ISI/IKI/IX, KOTOPBIC
HCIOJIB3YIOTCA JJISI U3YUCHUSA (I)I/ISI/I‘-ICCKI/I CBOMCTB HEOCCHBIX TEIl.

* V3uath npupony CollHIIa U ero aKTUBHOCTH, KaK COJIHEYHAsl aKTUBHOCTH BJIHSIET Ha KIUMAT U 6uochepy
3emiu, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOKHO paccuMTarh BHyTpeHHee cTpoeHue CoNHIA U Kak
HaOoIeHUsl 32 TOTOKaMu HelTpuHo oT ConHIa MOMOTIU 3arisiHyTh B LeHTp CojHIla ¥ y3HAaTh O
TEPMOSAIEPHOM UCTOYHHUKE SHEPTUU.



* V3HaTh, KaK ONPEAEISIOT OCHOBHBIE XapaKTEPUCTUKM 3BE3[ M UX B3aUMOCBA3b MEXAy coOO0H, O
BHYTPEHHEM CTPOEHUU 3BE3]1 U UCTOYHUKAX MX YHEPTUHU; O HEOOBIYHOCTH CBOMCTB 3BE3]] OEIIBIX KapIUKOB,
HEUTPOHHBIX 3BE3/ U YEPHBIX JAbIP. Y3HATh, KaK POXKAAIOTCS, )KUBYT U YMUPAIOT 3BE3/BI.

* V3HaTh, KaK IO HaONIOACHUSAM IYJIbCUPYIOMUX 3BE3N Ieden OompeaensarTh pacCTOSHUSA 10 APYTHX
TaJIaKTHUK, KaK aCTPOHOMBI 110 HAOTIOACHHUSM JTBOMHBIX M KPATHBIX 3BE3]T OMPEACISIOT UX MACCHI.

® HOJ’Iy‘II/ITB MNpEACTaBJIICHUA O B3pbIBaX HOBBIX U CBECPXHOBBIX 3BE3] U Y3HAaThb KakK B 3BE31aX 06pa3y10Tc;1
TSDKEbIC XUMHUUYECKHUE DJIEMEHTHI.

* Y3HaTrh, Kak ycTpoeHa Hamia ['amaktuka — Mueunsiii [1yTh, Kak pacripesiesieHbl B HEl paccesiHHbIe U
IapoBbIe 3BE3/IHBIE CKOIUICHUS U O0Jiaka MEX3BE3MHOrO raza u neuid. Kak ¢ momMomipio HabIOeHUN B
uH(ppaKpacHbIX Jy4yaX yAajJoch MPOHUKHYTh 4epe3 TOJILY MEX3BE3THOrO ra3a U MbUIM B LIEHTP
lNaylakTiKH, yBUIAETH ABUKEHUE 3BE3]] B HEM BOKPYT CBEPXMACCUBHON YEPHOU JIBIPHI.

* [loay4uTs mpencTaBieHUe O pa3IMYHBIX TUIAX FANAKTUK, Y3HATh O MPOSBICHUIX aKTUBHOCTH TaJlakTUK
U KBa3apoB, pacClpe/leleHUU TajJaKTUK B IPOCTPAHCTBE U (POPMHUPOBAHUM CKOIJIEHUH U SYEUCTOU
CTPYKTYpPBI UX paclpeleleHHUs.

* Y3HATh O CTPOCHUHN U SBOJIFOIIMHU YHUKAJIIBHOTO 00bexTa Beenennoi B OcJaoM. HpOCJ’Ie)II/ITB 34 Pa3BUTHEM
Hpe,[[CTaBJ'ICHI/Iﬁ 0 KOHEYHOCTM M OECKOHEUYHOCTH BCGJ’IGHHOﬁ, (6] Q)YHHaMeHTaHBHbIX mapaaokcax,
CBsA3aHHBIX C HUMU.

* [IoHATh, Kak U3 HAOIIOAAEMOT0 KPACHOT'O CMEIICHHSI B CIIEKTpax AajEKuX ralakKTHK MPUIILIA K BHIBOAY O

HECTAIMOHAPHOCTH, pacIIMpeHuH BceneHHOH, U, 4TO B MPOILIOM OHa ObUIa HE TOJBKO IUIOTHOM, HO U
ropsiuel M, 4To HaOJI0/IaeMOE PEIMKTOBOE M3IYYEHHUE MOJATBEPHKIAET 3TOT BAXKHBIM BBHIBOJ COBPEMEHHOM
KOCMOJIOTHH.

* V3HaTh, KaKk OTKPBUIM YCKOPEHHOE pacIliMpeHue BcCeneHHOW W ero CBSA3bI0 C TEMHOM SHEpPruerd u
BCEMUPHON CUJION OTTaJKUBaHUS, MPOTHUBOCTOSIIENH BCEMUPHON CUJIE TATOTEHUS. ® Y3HaTh 00 OTKPBHITUU
9K30IUIaHET — IUJIAHET OKOJIO JPYTUX 3BE3]l U COBPEMEHHOM COCTOSIHMM IMPOOJIEMBI IMOMCKAa BHE3EMHBIX
LIWBWIA3ALUHI U CBSA3U C HUMH.

* Hayuutbcst mpoBOANUTH MPOCTEHIINE ACTPOHOMHUYECKHE HAONIOACHMS, OPUEHTHUPOBATHCA CPEAM SIPKUX
3BE31 U CO3BE3IUH, H3MEPATH BBICOTHI 3BE3N M CoOJHIA, ONpEneisTh aCTPOHOMHUYECKUMH METOJaMU
BpeMsl, IIUPOTY U JIOJITOTY MecTa HabOmoJeHuil, n3mepsats auaMmerp CoiHIa U U3MEPSATh COJHEUYHYIO
AKTUBHOCTb U €€ 3aBUCUMOCTb OT BPEMEHH.

2.Copepxanne y4eOHOro npeamera «ACTpOHOMHUS

BBeaeHnue B acTpOHOMMIO

Crtpoenue u macmtabbl BeenenHoii, u coBpemeHnHble HaOmofeHus Kakue tena 3amonusoT Beenennyro.
KaxoBbl uX XapakTepHbIe pa3Mephl U PACCTOSHUS Mex 1y HUMHU. Kakue Qusudeckue yCioBUs BCTPEUAIOTCS
B HHUX. Bcenennas pacmmupsierca. ['ne u xak paboTaioT camble KpyMHBIE ONTHYECKHE TenecKombl. Kak
aCTPOHOMBI HUCCIEAYIOT ramma-usiydeHue BcenenHoil. UTo yBuaenw  rpaBUTALIMOHHO-BOJIHOBBIE M
HEUTPUHHBIE TEIECKOIIbI.

Actpomerpust

3Bé3mHOE HEOO M BUAMMOE JBIDKeHHE HeOecHbIX cBeTwa Kakme 3BE31bI BXOIAT B co3Be3nusi OpuoHa U
JleGens. Comuie ABWXKETCA MO 3KIUNTUKE. [lmaHeTsl coBepuialoT neriaeodpaszHoe aBmwxkeHue. HebecHbie



KoopauHaThl YTO Takoe HeOECHBIN 3KBAaTOp U HEOeCHBIN MepuanaH. Kak cTposiT SKBaTOpHATBHYIO CUCTEMY
HeOecHbIX KoopauHaT. Kak cTposiT ropu30HTaIbHYIO CHCTEMY HEOECHBIX KOOPAMHAT.

Buaumoe neuskenue miiagetr u CojtHna

HeTJ’IeO6paSHOG ABVXXCHUC IUIAHET, IOIIATHOC M IPAMOC ABMIXXCHUC IIJIAHCT. 9KJ’II/IHTI/IK3, 304 aKaJIbHbIC
CO3BE30Us. HepaBHOMepHOC JABUXKCHUC COJ'IHHa 110 SKJIMIITHUKE.

JABukenue JIyHbl U 3aTMeHUs

@a3pl JIyHBI U1 CHHOAMYECKUN MeECsLl, YCIOBHUS HACTYIUICHHs COJIHEYHOI'O M JIyHHOrO 3arMeHuil. [louemy
IIPOUCXOJAT CONHEUHbIE 3aTMeHUs. Capoc U IpeCcKa3aHus 3aTMEHUI

Bpems u kanenaapp 3BE31HOE U COJTHEYHOE BpPEMsl, 3BE3/IHBIN U TPONMUYECKUIN IOJl. Y CTPOMCTBO JTYHHOTO
Y COJIHEYHOTO KaJleHAaps, MpoOiemMbl uX coriacoBanus FOnmaHCKuii u TpUropuancKuii KajaeHaapu.

HebOecHas MexaHnuka

I'eqnouenTpuueckass cucrema mupa [IpencraBienust o ctpoeHur CONMHEYHOW CUCTEMBI B aHTUYHbBIC
BpEMEHa M B CpeIHEBEKOBbe. [ enuoleHTpuueckas CHCTeMa MHpa, J10Ka3aTeIbCTBO BpAICHHS 3eMIIU
Bokpyr Coinnua. [Tapannakc 3B€3/] 1 onpeeneHrne pacCTOSIHUS 10 HUX, Tapcek.

3akonbl Kemiepa Otkpoitie M.Kemnepom 3akoHOB nBrkeHUs 1aHeT. OTKpbITHE 3akoHa BcemupHoro
TAroTeHus u 0000EHHbBIE 3akoHbI Kemnepa. Onpenenenne Macc HEOECHBIX Tell.

Kocmuuyeckue ckopoctu Pacd€rsl mepBoii ¥ BTOPOH KOCMHYECKON CKOPOCTH M WX (DU3UYCCKUN CMBICI.
[Tonér FO.A. T'arapuna Bokpyr 3emiiu 10 KpyroBoit opOuTe.

Mesxknnanernoie nepenérnl [loHATHE ONTUMaIBHON TPAaeKTOpPUM IOJETA K IaHeTe. Bpems monéra k
IIJIAHETE U J1aThl CTApPTOB.

Jlyna n eé Bausinme Ha 3emunro JlyHHbIN penbed u ero npupona. IIpuiauBHoe B3aumoaeicTBHE MEXITY
Jlynoit u 3emnéil. Y nanenue Jlynsl ot 3emun u 3amesieHue BpamieHus 3emiuu. [Ipeneccus 3eMHON ocu n
[IpeABapeHUE PaBHOICHCTBUM.

Crtpoenne cojHeuHoii cucrembl CoBpemeHHble TmpenctaBieHuss o Conneynoit cucreme. CocrtaB
COJIHEYHOU CHCTEMBEI.

IlnaHeTHl 3eMHOM rPpyNNbl U MJIAHETHI- TUTAHTHI, X MPUHIUNUAIBbHBIE pa3anuusa. O0iako KOMeT
Oopra u [losic Kolinepa. Pa3zmeps! Tell CONHEUHON CUCTEMBI.

Inanera 3emuss @opma u pazmepsl 3emin. BuyTpennee crpoenue 3emun. Posb mapuukoBoro a3¢gdexra B
(dhopMUpOBaHUH KITUMaTa 3EMITH.

Ilnaners! 3emHoil rpynnsl MccienoBannsa Mepkypus, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéi. Kak
MapHUKOBBIN 3((EKT rpeer MoBepXHOCTh 3eMJM U meperpeBaer atmochepy Benepol. EcTh nu ku3HB Ha
Mapce. OBomonus opout ciyrHuKoB Mapca @oboca u Jleiimoca.

Ilinanerbi-rurantel Ousnueckue cpoiictBa FOmutepa, CatypHa, Ypana u Henryna. Bynkanuueckas
nesATenbHOCTh Ha cnyTHHKe Onurepa Ho. [Ipupona Koner BOKpyT MJIaHET-TUTAHTOB.

Ilinanerbl-kapaukn M ux cBoicrBa. Manbie Tena ConHeuHod cuctembl [Ipupoma u  nBUXkeHUE
actepousioB. Crienrduka IBMKeHUs TpyIi actrepouoB TposiaieB u ['pexoB. [Ipupoaa u 1BHKEHHE KOMET.
[Tosic Koitnepa u O6nako komer Oopta. [Ipupoaa MeTeopoB 1 METEOPUTOB.



Merteopsl u MeTeoputsl [Ipupona nagaromux 3BE311, METEOPHBIE MOTOKH U UX paauaHThbl. CBSI3b MEXIY
METEOpPHBIMU MOTOKaMH M KomeTaMu. I[Ipupona KkaMeHHBIX W Kele3HbIX MeTreoputoB. Ilpupona
METEOPUTHBIX KPaTEPOB.

IpakTnyeckas acrpopusuka u ¢pusuka CosHna

MeTtoabl acTpogu3HYeCKHX HCCIeA0BAHUI Y CTPOMCTBO U XapaKTEPUCTUKH TEIECKOTIOB pedpakTOpOB U
pediekTopoB. Y CTPONCTBO paiuoTeNIeCKONOB, paAHOUHTEP(HEPOMETPHI.

Coanue

OcHOBHEIE XapPaKTCPUCTHUKU COJIHLIa. OHpCI[CJICHI/Ie MacCChbl, TEMIICPATYPbl U XHMHUYCCKOTO COCTaBa
Conana. Crpoenue comHedHoi atmocdepsl. ConHedHas aKTHBHOCTh W €€ BIHMSHHE Ha 3EMIII0 H

ouocdepy.

Buyrpennee crpoenme CosHua Teopernueckuil pacu€r temmeparypbl B LeHTpe CosHua. fnepHsiii
UCTOYHUK DHEPIMM U TEPMOSAEPHBIE PEAKLMU CHHTE3a I'elius U3 BOJOPOAA, IEPEHOC PHEPIUM U3 LIEHTpa
ConHna HapyXy, KOHBEKTHBHas 30Ha. HelTpuHHBIN Tenmeckon M HaOMIOJEHHS MOTOKA HEHUTPUHO OT
CounHra.

3Bé3abI

OcHoBHbIEe XapaKTepucTHKHU 3B€31 OnpezeneHne OCHOBHBIX XapaKTEPUCTUK 3BE3/I: MACChl, CBETUMOCTH,
TEMIIepaTypbl 1 XUMHUYECKOT0 cocTaBa. CriekTpaibHasi KiacCupUKaIms 3BE30 1 €€ (pu3nmuecKrue OCHOBEI.
Jlnarpamma «CreKTpajibHbIN KIacC» — CBETUMOCTD 3BE3/1, CBSI3b MEXKAY MAacCON U CBETUMOCTBIO 3BE3 L.

BuyrpenHee crpoenne 3Bé31 CTpoceHuUe 3Be3/1bl INIABHO# 1ocie0BaTeIbHOCTH. CTpoeHHE 3BE3]] KPACHBIX
TNTaHTOB U CBECPXTUT'AHTOB.

Beable kapJnKHu, HEMTPOHHBIE 3BE3/1bI, YbCAPbI U YEPHbIE ABIPHI

Crpoenue 3BE31 OenbIXx KapiUKOB U Ipelen Ha MX Mmaccy — mnpenen Yanzapacekapa. Ilynbcapsl u
HEHUTpOoHHBIE 3BE3/bI. [Iprpoa 4€pHBIX IbIp U UX MapaMeTpHl.

/IBoiiHble, KpaTHble W NepeMeHHble 3BE3abl HaOmrofeHus ABOWHBIX W KpaTHBIX 3BE3]. 3aTMEHHO-
nepeMeHHble 3BE31bl. Onpesnenenue Mace ABOWHBIX 3BE31. [lynbcupytoiue nepemeHHble 3BE3/1bI, KPUBbHIE
u3MeHeHus Onecka uedens. 3aBUCHUMOCTb MEXIYy CBETUMOCTbIO W TEPUOJOM NyJbCcallil y medeus.
Hedennsr — masiku Bo BceneHHOM, MO KOTOPHIM ONPEAEIsAIOT PACCTOSIHUS A0 JANEKUX CKOIJICHUH U
TJIAKTHUK.

HoBble U cBepXHOBBbIE 3BE3/1bI XapaKTEPUCTUKHU BCIBIIIEK HOBBIX 3BE3/. CBs3b HOBBIX 3BE3]l C TECHBIMHU
JBOMHBIMU CHCTEMaMHU, COJep KallluMu 3Be3ay Oemnblii kapnuk. [leperekaHue BeniecTBa U SAEpHBIN B3pHIB
Ha ToOBepXHOCTH Oeinoro kapnuka. Kak B3pbIBaroTCS CBEpXHOBBIE 3BE3/bl. XapPaKTEPUCTUKH BCIIBIIIEK
CBEpXHOBBIX 3BE3/. ['paBUTAIMOHHBIN KoJIanc 6eoro Kapiuka ¢ Mmaccoil Yanapacekapa B COCTaBe TECHOM
JBOMHOM 3Be€3/1bl — BCIIBIILIKA CBEPXHOBOM IEPBOr0 THIA. B3pbIB MacCUBHOM 3BE3[bl B KOHLE CBOEH
HBOJIIOIMM — B3pBIB CBEPXHOBOW BTOporo Tuma. HabmrogeHue OoCTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3.
IBOIOIHUSA 3BE3/1: POKICHHE, )KU3Hb U CMEPTh 3B€31 PacuéT mpoJo/KUTENbHOCTH KU3HHU 3BE3]] Pa3HOU
Macchl Ha TJABHOM MOCIEAOBATENBHOCTH. [lepexom B KpacHbIE THUIaHTbl W CBEPXTUTAHTHI I10CIE
rcueprnanusi Bogopoaa. CHOKOHas 3BOIIONMS MaJOMAacCCHUBHBIX 3BE3J, W T'PABUTALMOHHBIN KOJUIANC U
B3PBIB C 00Opa3oBaHMEM HEUTPOHHOW 3BE3Nbl WJIM UYEPHOM IBIPHI MAcCUBHOW 3Be3nbl. OmpenencHue
BO3pacTa 3BE3HBIX CKOIUICHUH U OTAEIBHBIX 3BE3] U MPOBEPKA TEOPUH IBOJIIOLIMH 3BE3 .

Muaeunslii IyTh



I'aza u neuib B Tanaktuke. Kak o00pa3yroTcs oTpakaTeiabHble TyMaHHOCTH. [lodemy cBeTsTCs
nud¢y3Hple TyMaHHOCTH Kak KOHIIEHTpUPYIOTCS Ta30BbI€ U MbUIEBbIE TYMaHHOCTH B ["anmakTuke.

Paccesinnble W mapoBble 3BEé3AHbIe ckomeHusi HaOmomaeMble CBOWMCTBA PacCESHHBIX 3BE3THBIX
ckorieHui. HaOmromaemble CBOWMCTBA IMIAPOBBIX 3BE3HBIX CKOIUICHWH. PacmpeneneHue u xapakrep
JNBH)KEHUs CKoluleHuM B ['anaktuke. Pacnpenenenue 3BE31, CKOIUIEHMW, Tra3a W NbUIM B ['amakTuke.
CepxmaccuBHas 4€pHas JpIpa B MEHTpe [ anakThku u kocMudeckue yun. MHppakpacHble HAOIIOACHUS
IBWOKEHMsSI 3BE3]1 B LIEHTpe [anmakTuku u oOHapy)XeHHME B LIEHTpe l'ajJakTUKU CBEpXMACCHBHOM YEpHOU
abIpbl. Pacuér mapameTpoB cBepXMacCUBHON 4EPHOMN AbIpbl. HabmoaeHns KOCMIUYECKUX JTydeil 1 X CBS3b
CO B3pbIBAMU CBEPXHOBBIX 3BE3].

TIanakTuku Kak kmaccupuimpoBaiy ralakTHKy o GopMe U KaMepToHHas auarpamma Xao6mna. CBoicTBa
CHUPAIBbHBIX, DJUTUNTHYECKUX U HENMPaBUWIBHBIX TallakTHK. KpacHoe cMmeleHue B CIEKTpax TalaKTHK U
ONpe/ICICHUE PacCTOSIHUS 10 HUX. 3akoH Xa00.,a BpanieHue rajakTuk U TEMHasi MaTE€pUs B HUX.

AKTHBHbBIE TaJJaKTHKH H KBa3aphbl Hpnpozla AKTUBHOCTHU  TaJIaKTHK, pPaguOraJlaKTUKu H
B3aHMOII€I>'ICTBYIOIIIHe rajakTiku. HeoObIuHBIE CBOICTBA KBa3apoB, UX CBA3b C dAApaMU TaJIaKTHK H
AKTHUBHOCTBIO IIépHIﬁIX JbIP B HUX.

CromjieHus rajJakTuk

HaGnromaembie CBOICTBA CKOIUICHWH TalaKTHK, PEHTICHOBCKOE W3Iy4YeHHE, TeMIepaTypa W Macca
MEXTaJaKTH4YECKOI0 Ta3a, HEOOXOAMMOCTh CYILECTBOBAaHUS TEMHOM MaTepUH B CKOIUICHMSIX TalaKTHK.
OneHka Maccbl TEMHOM MaTepuu B CKOIUICHUSX. flueucTas CTPYKTypa paclpeiesieHus TaJaKTUKU
CKOIUJICHUM TaJIAKTHK.

CtpoeHnue u 3Bo0IUs BeeenHoii

Koneunocts 1 OeckoHeuHOCTh BeeneHHON — mapaloKChl KJIacCUYeCKO KOCMOJIOTHU. 3aKOH BCEMUPHOTO
TATOTEHUS U MPEJICTABIICHUS O KOHEYHOCTH U OeckoHeuHocTH Bceenennoi. doTomeTpuueckuii mapajaokc u
MIPOTUBOPEUUS MEXKIY KIACCUUECKUMHU MpPEICTaBICHUSIMH O CTpoeHHWu BceeneHHOW M HaOIIOJEHUSMHU.
HeoOxonuMocTh npuBieueHus: oOIeld TEOPUH OTHOCHUTENBHOCTU JUISl TOCTPOEHUs Mojaenu BceneHHOM.
CBsi3p MEXZly N€OMETPUYECKMX CBOMCTB IPOCTPAHCTBAa BCeneHHON ¢ pacnpelneneHHEM U JBUKECHHEM
MaTepuu B HEH.

Pacmmmpsiromasica Bceenennasi CBsi3b cpefHel IJIOTHOCTM MaTe€pUM C 3aKOHOM pACUIMPEHUs U
reOMETPUYECKUMHU CBOMCTBaMU BceneHHOW. EBKIMA0Ba M HEEBKIMIOBA TeOMETpHUs BceneHHOM.
Omnpenenenue paauyca u Bo3pacta Beenennoit. Mogens «ropsiueil BeenieHHON» U peTMKTOBOE U3TyUEHUS
OOpazoBanue XUMHUYECKUX JIEMEHTOB BO BcenenHoil. O6unue renust Bo BceneHHOM U HEOOXOAUMOCTH
o0Opa3oBaHMsl €ro Ha paHHUX JTanax 3Boiouuu BceeneHHoil. HeoOXoauMOCTh HE TONBKO BBICOKOM
IJIOTHOCTH BEIIIECTBA, HO M €ro BBICOKOM TemIepaTypbl Ha pPaHHUX dTamnax 3BOJIIONMHA BceneHHOM.
PennkToBoe M3nydeHuEe — HM3Iy4EHUE, KOTOPOE OCTaJOCh BO BCEIEHHON OT ropsidero M CBEPXILIOTHOTO
COCTOSIHMSI MaTe€pUU Ha paHHMX OJTamax >XKu3Hu Bcemennoi. Halmromaembie cBOWCTBA PETUKTOBOTO
mnydeHus. [lodyemy HeoOXoawMoO TpHBICUEHHE OOIIEH TEOPHH OTHOCUTEIBHOCTH ISl TIOCTPOCHHUSI
Mozenu BeeneHHoi.

CoBpeMeHHbIE TPOOJIEMbI ACTPOHOMUH

VYckopennoe pacmmpenue Bcenennoit um TéMHas sHeprusi HaOmiomenuss cBepxXxHOBBIX 3BE3M | Tuma B
NanéKuX TajakTUKaX U OTKPBITHE YCKOPEHHOro pacuimpeHus BcenenHoil. OTKphITHE CHIIBI BCEMHPHOTO
oTTankuBaHus. TEmMHas sHeprus yBennmunBaeT Maccy BeenenHoit mo mepe e€ pacmupenus. [Ipupoaa cuibl
BceMupHOro orrajikuBaHus.



Oo0Hapy:keHHe MJIaHeT Bo3Jie APYrux 3Bé3a. HaOmonenus 3a nBKeHHEM 3BE3NT M ONPEACIICHUS] Mace
HEBHJIUMBIX CITYTHHKOB 3BE3]l, BO3MYIIAOIINX UX MPSMOJIMHEHHOE ABMXKEHUE. MeToasl 0OHapYyKEHHs
sk3orianer. OIEHKAa YCIOBH Ha TOBEPXHOCTSAX JK30rutaHeT. [lowck sk3ommaHer ¢ KOMGOPTHBIMU
yCJIOBI/ISIMI/I JIJIA d)KNU3HU HA HUX.

IMoucku ;xu3HmM 1 pasyma Bo Beesnennoit Pa3Butue npencraBieHnii 0 BOSHUKHOBEHUHU U CYILIECTBOBAHUU
xu3HU BO Bceenennoit. CoBpeMeHHbIE OIIEHKHM KOJIMUECTBA BBICOKOPA3BUTHIX LUBWIM3ALUN B ['anakTuke.
[TonbITKK 0OHAPY>KEHUS M TTOCBUIKA CUTHAJIOB BHE3€MHBIM LIUBHIIM3AIUSAM

YueOHO-TEMaTHUYECKOE IJIAHUPOBAHHUE

No Konuuectro
HasBanue paznena

paznena 4acoB

1 Bsenenue B aCTpOHOMUIO 1

2 AcTtpomeTpus 5

3 HebecHast MmexaHuka 3

4 Crpoenue ConHEUYHON CUCTEMBI 7

5) Actpodusnka u 3BE3THAS ACTPOHOMUS 7

6 MuieuHsbIi TyTh 3

7 ["anaktuku 3

8 Ctpoenue u 3Bosronus Beenennoit 2

9 CoBpeMeHHbIE TPOOIEMbI ACTPOHOMHH 3

Bcero 34

11 kaacc (34 u)
Benenue B acrpoHomuio (1 )

Lenp u3ydyeHus: TaHHON TeMbl — MO3HAKOMHUTDH yYalllUXCs ¢ OCHOBHBIMU aCTPOHOMHYECKUMHU OOBEKTaMH,
3anonssromyuMiA Beenennyro: mianeramu, ConHIEM, 3BE3/1aMU, 3BE3IHBIMU CKOIUICHUSIMU, TaJaKTUKaMH,
CKOIUIEHUSIMU TallaKTUK; (U3NYECKHUMH IpOILIeCCaMH, MPOTEKAIOUIMMH B HHMX M B OKPYKAIOLIEM HX
MPOCTPAHCTBE. YUallMecss 3HAKOMATCA C XapaKTepHbIMHU MacIiTadaMu, XapaKTepHU3YIOIIMMHU CBOICTBa
9TUX HEOECHBIX Tell. Takyke MPUBOASTCS CBEIACHHSI O COBPEMEHHBIX ONTUYECKUX, HHPPAKPACHBIX, paaHo-,
PEHTTEHOBCKHUX TeJecKonax u oocepparopusax. Takum oOpazomM, ydaliuecss 3HaKOMSITCS ¢ TEMH HEOECHBIMU
TeJaMu 1 00BEKTaMM, KOTOPbIE OHU B JajbHEWIIeM OyayT MOApPOOHO H3ydaTh HAa YPOKAX aCTPOHOMUHU.

Actpomerpus (5 4)

[enpro n3ydeHust JTaHHOU TeMbl — (POPMHUPOBAHUE y YUAIIMXCS O BUJIE 3BE3THOTO HeOa, pa30MEHUH ero Ha
CO3BE31Usl, UHTEPECHBIX OOBEKTax B CO3BE3AUAX U MHU(DOJIOTUM CO3BE3IUN, Pa3BUTUU ACTPOHOMHUU B
AHTUYHBIC BpPEMCHA. 32[,218.‘-13 ydaouxcs IMpoCICIuTb, KaK IEPEXOa OT OPUCHTALMH IO CO3BE3IHAM K
HCIIOJIL30BAHUIO HEOECHBIX KOOpJAWHAT IIO3BOJIMJI B KOJIHMYECCTBCHHOM OTHOMICHHMU HU3y4YaTb BUAWMBIC
JNBIKEHUS Tel. Takke LEeNblo ABISIeTCSl U3ydyeHue BUIMMoro aBukeHus ConHua, JIyHBI M TUIaHeT U Ha
OCHOBE 3TOr0 — IMOJIyYEHUE IMPEICTABICHUS O TOM, KaK acCTPOHOMBI HAy4YWJIMCh IMPEICKa3bIBaTh
3aTMEHUS; TIOMy4YeHHs MPeICTaBIeHHsI 00 OJTHOM U3 OCHOBHBIX 33/1a4 aCTPOHOMHH C JPEBHEHUIINX BPEMEH
— U3MEPEHUU BPEMEHHU U BEJICHUM KaJICHIaps.

Hebecnasi mexanuka (3 u)

[lenb n3ydeHust TeMbl — pa3BUTEE MPEACTaBICHUN 0 cTpoeHUH COTHEYHON CUCTEMBI: TE€OLIEHTPUYECKAs U
TFCJIMOICHTPUYCCKUC CUCTCMbI MHUPA; 3aKOHBI Kennepa O ABUXXCHUMU IIJIAHCT U UX 0606H.I€HI/IG HI:IOTOHOM;
KOCMHUYECKHE CKOPOCTU U MEXKIUIAHETHBIE MEPENETHI.




Crpoenue ConHeuHoil cucremsl (7 4)

[lenb wu3ydeHus TeMbl — TMOJYYUTh HpeIACTaBiIeHHEe O CTpoeHUH CONHEYHONW CHUCTEMBl, H3yYUTh
¢busnueckyto npupony 3emnnd W JIyHBI, SBIEHUS TNPUIMBOB M TMPELECCUU; MOHATh (QUIUUECKUE
OCOOCHHOCTH CTPOCHHS IUIAHET 3€MHOW TPYNIbl, IJIAHET-TUTAaHTOB U IUIAHET-KApJIMKOB;, y3HATh 00
O0COOCHHOCTSIX MPUPOIBI U ABMKCHUS aCTEPOUIOB, MOJIYIUTh OOIIME IPEICTAaBICHHUS O KOMETaX, METeopax
Y METEOpUTAaX; y3HATh O Pa3BUTHH B3IJISIOB HA MpoucxoxieHne COTHEYHONW CUCTEMBI U O COBPEMEHHBIX
MPEACTABICHUSIX O €€ MPOUCXOXKICHUH.

Actpodusuka u 3Bé3Hasa acrponomus (7 4)

[lenp wu3y4eHUs TEMbl — MOJYYUTh MPEACTABICHUE O Pa3HbIX THUIIAX ONTHUYECKUX TEJIECKOIIOB,
paguoTeNecKonax M MeTojaxX HAOJMIOEHWH ¢ MX IOMOINBIO; O METOJax W Pe3ysibTaTax HaOI0JeHUN
ConHia, €ro OCHOBHBIX XapaKTEPUCTHKAX; O MPOSBICHUSIX COJTHEYHOM aKTUBHOCTU M CBSI3aHHBIX C HEM
mporeccax Ha 3emiie u B Ouocdepe; 0 ToM, Kak aCTPOHOMEBI Y3HAIIU O BHyTpeHHeM cTpoeHnr COHIIA U KaK
HAOJIIOJICHUST COJTHEYHBIX HEHTPHHO TIOATBEPIMIM HAIIU TPEACTABIICHUS O mporeccax BHyTpu CoNHIA;
MOJIYYUTh TIPEICTABICHHE: 00 OCHOBHBIX XapaKTEPUCTUKAX 3BE3/1, UX B3aUMOCBSI3H, BHYyTPEHHEM CTPOCHHUH
3BE3]] PA3JIMYHBIX THUIIOB, MOHATH MPUPONY OETBIX KApIMKOB, HEUTPOHHBIX 3BE3M M YEPHBIX IBIP, Y3HATH
Kak JIBOMHBIE 3BE3]IbI IOMOTAIOT ONPENEIUTh MACChl 3BE3/, a MYJIbCUPYIOIINUE 3BE3]IbI — PACCTOSHUS BO
BceneHnHoli; NOny4nuTh NpPEICTAaBICHUE O HOBBIX M CBEPXHOBBIX 3BE3/1aX, y3HATh, KaK JKUBYT U YMHPAIOT
3BE3/IBL.

Mueunsbiii [IyTs — Hama IN'anaktuka (3 1)

I{enp n3yueHue TeMbl — MOJIYYHTh MpeAcTaBieHue o Hamel ['anaktuke — Miteurnom [lytu, 06 00beKTaxX,
€€ COCTaBIJAIOIIMX, O PAaCHpPEENICHUU Ta3a U MbUIM B HEM, PACCESIHHBIX M IIAPOBBIX CKOIUICHUSX, O €€
CIUpAJbHOU CTPYKTYype; 00 HCCIeoBaHUU €€ IEHTPaJbHBIX OO0JacTed, CKPBITBIX OT HAC CHUIBHBIM
MOIJIOIIEHUEM Ta30M U IBUIBIO, & TAKXKE O CBEPXMACCHUBHOM UYEpPHOM JbIpE, PACIOJNOKEHHOW B CAMOM
neHTpe ['anakTuku.

lanakruxu (3 4)

Ilenp u3y4eHHs] TeMbl — TMOJIYYUTH MPEACTABICHHE O PA3NUYHBIX TUMAX TallaKTUK, 00 ompeaeneHuu
paccTosiHUi 10 HUX MO HAOMIOJACHUSM KPacHOTO CMEIIEHUs JIMHUN B UX CIIEKTpax, U O 3aKoHe Xab0ma; o
BpAIlleHUH TaJlaKTUK U CKPBITOM TEMHOM Macchl B HUX; MOJNYYUTh IPECTaBIeHNE 00 aKTUBHBIX TaJlaKTUKAX
M KBazapax U O (PU3MUECKHX TMpoIeccax, MPOTEKAOMIMX B HHUX, O pPACIpENeTCHHH TalaKTHK H UX
CKOIUIEHUH BO BCeneHHoM, 0 ropsyeM MEKrajJaKTUYECKOM rase, 3anoJHSIOINUM CKOIIJICHHS TAJIAKTHUK.

Ctpoenne u 3BoJI0LHS Beesnennoii (2 1)

Lenp u3yyeHuss TeMbl — MOJYYUTh NpEACTaBICHUE 00 YHUKaJIbHOM 0ObekTe — BceneHHoil B 1emom,
y3HATh KaK PEIIaeTcsl BONPOC O KOHEYHOCTH MUJIM OECKOHEYHOCTH BceneHHol, o mapagokcax, CBA3aHHBIX C
3THM, O TEOPETUYECKHX MOJOKEHUAX OOLIEH TeOpHUH OTHOCHTEIBHOCTH, JEXKAIIUX B OCHOBE MOCTPOCHHUS
KOCMOJIOTUYEeCKHX Mojeneil BceneHHol; y3HaTh Kakue HaOMIOAEHUS TPUBEIM K  CO3/aHUIO
pacmupsronencss mMonenu BceeneHHo#W, 0 paauyce W Bo3pacTe BcelleHHO#, O BBICOKOW TeMIleparype
BElIeCTBA B HayajbHblE MEPHOJBl XKU3HU BceneHHOW M O NpUPOAE PENUKTOBOTO HU3ITy4YEHHS, O
COBpPEMEHHBIX HaOIIOJJEHUSIX YCKOPEHHOTO paciiupeHus BeenenHoi.

CoBpeMeHHbIE TPOOJIeMBbI ACTPOHOMUH (3 Y)

Ilenp u3ydeHns NaHHOW TeMBbI — II0KAa3aTh COBPEMEHHBIE HAIIPABIICHUs U3y4eHUs BceleHHOH, pacckas3aTh
0 BO3MOKHOCTH OIIPEJIEIICHUS] PACCTOSHHUM /10 TaJIaKTUK C MTOMOILBIO HAOMIOACHNN CBEPXHOBBIX 3BE31 U 00
OTKPBITMM YCKOPEHHOIO pacIuupeHus BceileHHOHM, 0 posm TEMHOM JHEPIMM W CHJIBI BCEMHUPHOIO



OTTAJIKMBAHU,

yuyamyecs: ToJjilydyaT TIpeAcTaBlieHUue

00 DJK30IUIaHeTaX H IIOHCKE OK30IIIIaHECT,

6J'IaFOHpI/I$ITHBIX JJIs1 JKU3HU,; O BOSMOXHOM YHCJIC€ BBICOKOPA3BUTBIX I_[I/IBI/IJ'II/I?;aI_[I/II\/'I B Halei FaﬂaKTI/IKC, 0

METOAaX IMOUCKAaX KU3HU U BHC3CMHBIX L[I/IBI/IJII/ISaL[I/Iﬁ

3. TemaTnueckoe IJIAHUPOBAHUE C OINPEACICHUEM OCHOBHLIX BHIAOB yqeﬁnoifl HCATECJIBbHOCTH

o0yuawuuxcst
11 kaace (34 )
Kon
No nqec
n/_n Tema TBO |XapaKTEpHUCTHUKA ACATEIBHOCTH YYAIUXCS
4aco
B
Paznen 1.BBenenue (1 1ac)
1. BBenenue B acTpOHOMUIO 3HaTh, B YEM COCTOUT MPEAMET U 3a/Jaud acCTPOHOMHHU, KaKoBa
1 ponb HabmogeHUH B acTpoHOMUHU. OOBICHATH, YTO TaKoe
Bcenennasi, noiy4uTh npeacTaBlI€HUE O CTPYKType M MacuiTadbax
BceneHHol.
Paznen 2. Acrpomerpusi (5
4acoB)
2. 3Bé31HOE HEOO 1 Hcnonp30BaTh MOABWKHYIO 3BE3/IHYIO KapTy Ul PELICHHs 3a1ad
Ha OINpeJeiIeHue KOOpAMHAT 3BE3], HAHECEHHBIX HAa KapTy; Ha
B. Hebecubie koopuHaT! 1 HaHeceHHe nosoxeHuss o0wbekToB (ConHue, JlyHa, ruaHeTsl) Ha
) BINMOE 1BIDKCHNG TUIAHeT 1 KapTy 10 3a/laHHbIM KOOpAMHATAaM; Ha OPUEHTUPOBAHHUE KapThl Ha
Coutua 1 Mo0yr0 JaTy W BpeMsl C OIpeNeieHHEM YCIOBUH BUIUMOCTU
CBETUII.
D. JBmxenue JIyHel. 3aTMeHHs 1
Pemare 3amaun Ha CBSA3b BBICOTHI CBETWJIA B KyJIbMHUHALMU C
6. |Bpems u kanenzaps reorpa)Mueckoil IMMPOTOM MecTa HaOIIONCHUS; ONPENENATh
BBICOTY CBETWJIIA B KYIbBMMHAlUM M  €r0  CKJIOHEHHE;
reorpaUyecKkyro BbICOTY MECTa HAOJIOIEHUS; pUCOBATh YEPTEXK B
1 COOTBETCTBUM C YCIOBHUSAMH 3a/laud; OCYILECTBIATh MEPEXOA K
pa3HbIM CHUCTEMaM Cu€Ta BPEMEHU; HaXOIUTh CTOPOHBI CBETA IO
[TonsipHoii 3Be3ne u nomyaeHHoMy CoJHILY; OTBICKMBATh Ha HeOe
co3Be3us M HanOoJiee sipkue 3BE3/Ibl B HUX.
Pa3nen 3. Hebecnas
MexaHuka (3 yaca)
7. Cucrema mupa 1 IIpumensaTh 3akoHbI Kemiepa u 3aK0H BCEMHUPHOTO TATOTEHUS ITPU
00BSCHEHUH JIBUYKEHUS TUIAHET U
8. 3aKOHBI IBH)KEHUS TUIAHET 1
KOCMHMYECKHMX anmnaparoB. Pemars 3amauu Ha pacy€T pacCTOSHMM
9. |Kocmuueckue CKOpOCTH. 10 M3BECTHOMY TNapaiakcy (M Hao60pOT), TMHEHHBIX U YITIOBBIX
Me:xnnaneTnble nepencTsl pa3sMepoB HeOGECHBIX Tel, paccTosHmii mmaHer or ConHIA |
1 MEPUOJIOB UX OOpAIIEHUS 110 TPETHEMY 3aKOHY
Kenepa
Paznen 4. Ctpoenue
Coaneunoii cucrembl (7

4acoB)




10.

CoBpeMeHHbIE NPEACTABICHUS
O CTpPOGHHMM U  COCTaBe

COJIHEYHOW CUCTEMBI

ITons3oBaTbca maHoM COJIHEYHOM CHCTEMBI M CIIpaBOYHbBIMHU
naHHbIMH. [laBaTh 0OIIyI0 XapakTepUCTHUKY IutaHeT ColHEeYHOM
(atmocdepa,
ACTPOHOMHYECKOMY KaJICHAApI0, KaKue IUIAHETBl W B KakKuX

CHUCTEMBI noBepxHocTh).  Ompenendars 1o

1. |[nanera Sems CO3BE3MAX BHUJHBI Ha HeOe B aHHOE BpeMs. HaxoauTh 1utaHeTh
12, |Jyna u ¢8 musnme Ha 3emiio Ha HebOe, oTnuyas ux oT 3BE3N. Ilpumensars 3akonbl Kerepa u
3aKOH BCEMUPHOTO TATOTEHUS NMPU OOBSICHEHUH JIBUKEHUS TUIAHET
13. |IlmaHeThl 3eMHOM TPYITITHI u
14. |IDiaHerbl-ruranthbl. IlnaHeTsl- KOCMHMYECKHX armapaToB. Pemars 3agaun Ha pacyér
KapJIuKu . .
paccTosHUI 10 U3BECTHOMY Tapasuiakcy (M Hao0opOT), THHEHHBIX
15. [Mambie tema  ConHedHOM U VYIJOBBIX pa3MepoOB HEOECHBIX TeJ, PACCTOSIHUM IUIaHET OT
CUCTEMBI ConHila ¥ IepUoA0B UX 0OpaIIeHUs 110 TPEThEMY 3aKOHY
16. |CoBpeMeHHbBIC NpEACTABICHUS Kenepa.
0 npoucxoxaeHus CoHeYHOU
CUCTEMBI
Paspen 5. Acrpodusuxa u
3Bé3gHas  acrpoHomusi (7
4acoB)
17. |Metoasl acTpou3znyecKux [TprMeHSITh OCHOBHEBIC IMOJIOKECHUS BEAYIINX (QU3HUECKUX TEOPUI
HCCIIEIOBAHU I npu 00bsicHeHUHU Tpupo sl COoNHIIA U 3BE3.
18. |CouHie OOBSICHATH YCTPOMCTBO M Ha3HAYCHHUE TEJIECKOMNa, pehpaKkTOpoB U
pedaeKkTopos.
19. |BHyTpeHHee  cTpoeHHE U
HCTOYHUK dHEPTUHU COJ‘[HHa [louuMate B3aUMOCBS3b OCHOBHBIX 3BCKIHBIX XapaKTCPHUCTUK
(Temmieparypa, IBET, CIIEKTPAJIbHBIN KJIACC, CBETUMOCTD ).
20. |OcHOBHBIE  XapaKTEPHUCTUKU
38831 Pasznuyarh 3BE3/1bI T1aBHOM MOCIIEOBATEILHOCTH, OETbIe KapIUKU
Y TUTAHTHI (CBEPXTUTAHTHI).
21. |bemble KapiWKH, HEHTPOHHBIC
3BE3 IR, 48pHBIE JUBIPEL. 3HaTh OCHOBHBIE HTambl 3BoOJOUMM 3BE3N Tuna ConHLa u
JIBOMHBIE, KpaTHBIC U MAaCCUBHBIX 3BE3[l, CPABHUBATH MPOJOHKUTEILHOCTh KU3HEHHOTO
TIEPEMCHHEBIC 3BE3/IBI LUKJIa 3BE3J pa3sHOM MAacchl; MPEACTABIATh YKU3HEHHBIM MYTh
3Be3/bl Ha nuarpamme I 'epummpynra-Paccena.
22. |HoBble 1 CBEpXHOBBIC 3BE3/IBI
Pemarp 3agaun Ha pacdy€r pacCTOSHUM IO 3BE3J IO U3BECTHOMY
3. |DBomronus 38837 TOAUYHOMY TIapaJlakcy W oOpaTHbIe, Ha CpaBHEHHE Pa3IUYHBIX
3B€341 MO  CBETUMOCTSM, pa3MepaM M TeMIIepaTypaMm.
AHaIIM3UPOBATh JUATPAMMBI «CHEKTP—CBETUMOCTbY» U «Macca—
CBETHMOCTB.
Paznen 6. Mueunbiii nyTs (3
yaca)
24. |Ta3 u nbuth B [ayiakTuke OOBSICHATh TPUYMHBI PA3THYMAST  BUAUMOTO W HCTHHHOTO
pacrpeneneHust 3BE31, MEX3BE3IHOIO BEUIECTBA M TAJAKTUK Ha
25. |PaccesHHble M IIAPOBBIC HeOe. OOBACHATH MPUHLIMN PadOTHl MH(PAKPACHOTO TEIECKOIIa.

3BE3IHBIE CKOILIEHUS

Haxoauts pacctosiHust Mexay 3BE31aMu B okpecTHOCTH ComHIa,




26.

CepxmaccuBHas 4€pHas JbIpa
B LIeHTpe Miie4yHOro Iyt

ux yucno B ['anaktuke, e€ pasmepsl. OlLIEHUBATh Maccy U pa3Mmep
YEPHOU JBIPHI 1O ABUKEHHUIO OTACIIBHBIX 3BE3I.

Bcenennon

Paznen 7.l'anaktuxkm (3
yaca)
27. |Kmaccuduxamus rarakTuK 3HaTh OCHOBHBIE (PU3MUYECKHE MAapaMETPhbl, XUMUYECKHNA COCTaB U
pacupeneneHue  MeX3BE3IHOrO  BemecrBa B ['aymakTuke.
8. |AKTMBHBIC — TalakTHKH N [lepeuncnaTb OCHOBHBIE TUIIBI TAIAKTHUK, PA3INuns MEXIY HUMHU.
KBasapel [lonnmaTh mpUMEpHOE 3HAYCHHE M (PU3MYECKHIA  CMBICH
b9, | CROMICHIS LATAKTHK nocTostHHOM Xa60:1a. OOBACHATh NPUUMHBI PA3INYUSA BUJUMOIO U
VCTUHHOIO PpAaCIpEleNICHus 3BE3J, MEX3BE3NHOIO BEIECTBA U
rajJlakTUK Ha HebOe
Paznen 8. CrpoeHue wu
3oiionusi  Bcesennoin (2
yaca)
30. |KonewHocts n GECKOHEYHOCTH OOBACHATH  CBA3b  3aKOHA  BCEMUPHOTO  TATOTEHHS  C
Bcenennoit IPEJCTAaBICHUAMU O KOHEYHOCTH M OECKOHEUHOCTH BceneHHOM.
Ilepeunciars KOCMOJIOTUYECKHE MOJEIN Bcenennoi.
Bl.  |Monens "ropseit Beenenroi” Hcnonp30Bath 3HaHUS MO0 QU3UKE U ACTPOHOMHH ISl OTMCAHUS H
00BsICHEHUS] COBPEMEHHON HAyYHOU KapTUHBI MUpa
Paznen 9. CoBpemeHHble
npoodJjembl acTpoHomuu (3
yaca)
32. |YckopenHoe pacupeHnue OOBSICHATH MOHATHE TEMHOM HSHEPruM, KOCMOJOIHMYECKON
Bcenennoli u TéMHas dHEpTUst ITOCTOSIHHOW. IlepednciiATh yClIOBHsI BO3HUKHOBEHMS 3K30IUIAHET
U METOJbl UX OOHapY)XEHHUsl OKOJIO JIpyrux 3BE&31. Vcronb3oBaTh
33. O6H3py>KGiHI/Ie [IaHeT —y 3HaHUs, NOJYYEeHHBIE 0 (PU3UKE U aCTPOHOMUHU, Il ONUCAHUS U
APYTHX 3BE3A 00BSICHEHUS! COBPEMEHHON Hay4YHOUM KapTHHBI MUDA.
34. |[lowick >XW3HM H pa3ymMa BO

OOOCHOBBIBaTb ~ CBOKO  TOYKY 3pE€HHUS O  BO3MOXKHOCTH
CYIIECTBOBAHMS BHE3EMHBIX LIMBWIN3ALUN U UX KOHTAKTOB C HAMHU







		2023-09-01T08:50:34+0300
	Головина Е.Н.




