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PaGouas mporpamma o actponomun utst 11 kitacca cocraBieHa B COOTBETCTBUU C MPABOBBIMU U
HOPMaTUBHBIMU JOKYMEHTAMU:

- ®denepanbhblil 3akoH "O0 obpasoBanuu B Poccuiickoii @enepamuu” ot 29.12.2012 N
273-D3 (mocieqHss peaaKims);

- [Ipuka3 MunoOpnayku Poccum ot 31.03.2014 N 253 (pen. ot 05.07.2017) "O6
YTBEPKICHUM (eepalIbHOTO IEpeuHsl Y4eOHMKOB, PEKOMEHJYEMbIX K HCIOJIb30BAHUIO IpU
peanu3ali  MMEIOMIMX TOCYJapCTBEHHYIO aKKpEAWTAIMI0 00pa3oBaTeIbHBIX MPOTpaMM
HaYaJIbHOTO OOIIEro, OCHOBHOTO O0IIEro, CpeaHero oomero oopazoBanus';

- [Mpuka3z MunoOpazoBanusi Poccun ot 09.03.2004 r. Ne 1312 «OO6 yTrBepKIaeHUU
denepanbHOro  0a3sMCHOTO y4eOHOTO IJJaHAa W NPUMEPHBIX  y4eOHBIX IUIAHOB IS
oOpa3zoBarenbHbIX yupexaeHuil Poccuiickoit denepanuu, pealnsyromux MpOorpaMMbl 0OIIEro
00pazoBaHUY;

- [IpumepHas mporpamma no npeaMeTy acTpOHOMHMS;

- ABropckas mnporpamma B.M. Yapyruna «Actponomus 10 — 11 xiace» wu

OpUEHTHpPOBaHA Ha MCIOJIb30BaHUU Oa3oBoro yueOHuka «ActpoHomus 10 — 11 kmace» B.M.
Yapyruna (2017 r.).

Y4eOHbIi MIaH 0TBOAMUT 34 Yaca Jijis 00pa3oBaTeNIbHOTO M3ydeHUs1 acTpoHoMuu B 11 kimacce u3
pacuéra 1 yac B Henemto.

Ilnanupyembie pe3yibTaThl OCBOCHHUSI Y4eOHOI0 MpeaMeTa

[Inanupyemble pe3ynbTaThl OCBOECHUS Y4€OHOTO MpEeAMETa [0 UTOTaM O0yUEeHHUS:

* [TonyunTh mpeacTaBieHUS O CTPYKType W MacmiTabax BceneHHOW m MecTe 4elioBeKa B HEH.
VY3HaTh 0 CpeacTBax, KOTOPHIE UCIIOJB3YIOT AaCTPOHOMBI, YTOOBI 3arfisiHyTh B CaMble yAaiEHHbIE
yrojiku BceneHHO# U He TOJBbKO yBUIETh HEOECHBIE Tesla B HEJIOCTYIHBIX € 3eMJIM JMana3oHax
JUIMH BOJIH 3JIEKTPOMAarHUTHOTO W3Jy4eHHs, HO W Yy3HaTh O HOBBIX KaHajlaX IMOJIy4eHUs
uHpopMallud O HEOECHBIX Tellax C MOMOIIbI0 HEUTPUHHBIX U TPABUTAIMOHHO-BOJHOBBIX
TEJIECKOIIOB.

* V3HaTh 0 HAOIIOaEMOM CIIOKHOM JBWKeHHH IaHeT, JIynsl u ConHIa, UX MHTEpPIIPETALUU.
Kakyto ponb urpamu nabmogenus 3atmenuii JIynsl u ConHila B )KU3HU 00IIECTBA U UCTOPUS HX
HayyHOTO 00bsAcHeHus. Kak Ha OCHOBE acCTPOHOMHUYECKUX SIBJICHUI JIIOAM HAYUYUIUCh U3MEPATH
BpeMs U BECTH KaJleHIaph.

* VY3Harth, Kak Omarojapss pPa3BUTUIO aCTPOHOMHMM JIIOJU TNEPEUUIM OT MpeACTaBICHUS
TeOLIEHTPUUECKON CUCTEMBl MHpa K PEBOJIOLMOHHBIM TMPEICTABJICHUSAM TEIHOIEHTPUUYECKOM
cuctembl Mupa. Kak Ha ocHOBe mocieaHel ObUIH OTKPBITHI 3aKOHBI, YIIPABISIOUIUE TBUKECHUEM
IUTAHET, ¥ TI03Hee, 3aKOH BCEMUPHOTO TATOTEHHUSL.

* Ha mpumepe wucnonb3oBaHHs 3aKOHA BCEMHPHOTO TITOTCHHsSI MOJIYYUTh MPEICTABICHUS O
KOCMHUYECKHUX CKOPOCTAX, HAa OCHOBE KOTOPBIX pACCUMTBHIBAIOTCS TPAGKTOPUH TOJIETOB
KOCMUYECKHUX allapaToB K IUIAHETaM. Y3HAaTh, KaK MPOSBISET ceOs BCEMUPHOE TATOTEHUE Ha
SABJICHUAX B cucTeMe 3emis—JlyHa, ¥ SBONIONMIO JTOM CHCTeMBbl B OyaymieM. Y3HaTh O
COBPEMEHHOM TMPEJCTaBICHUU, O CTpoeHUH CONHEYHOW CHUCTEMBI, O CTPOCHHMU 3E€MIIH KaK
IUTAHEeTHl W TIPHUPOJIe MapHUKOBOTO 3(dekTa, 0 CBONCTBAX IUIAHET 3€MHOU T'PYMIMbl U IJIaHET-
TUTaHTOB U 00 MCCIEAOBAHUSIX aCTEPOUIOB, KOMET, METEOPOUIOB U HOBOTO Kjlacca HEOECHBIX
TeJ KapJIMKOBBIX IJIAHET.

* [lony4uth TpeacTaBiIeHHE O METOJaX acTpO(U3MUECKUX UCCIENOBAaHUI M 3aKOHAX (PU3UKHX,
KOTOPBIE UCIIOJIb3YIOTCS ISl U3Y4eHUs: (PU3NIEeCKH CBOWCTB HEOECHBIX TEll.

* ¥3nats npupoay CoJiHIIa U €T0 aKTUBHOCTH, KaK COJTHEYHAsi aKTUBHOCTh BIIUSIET HA KIIUMAT U
ouoctepy 3eMiH, Kak Ha OCHOBE 3aKOHOB (DM3MKU MOXHO PAacCUMTATh BHYTPEHHEE CTPOSHHUE



CosHnla 1 Kak HaONIOJCHUS 3a MOTOKaMU HEHTpHHO OT COJHIA MOMOTJIH 3aryIIHYTh B IICHTP
ConHua 1 y3HaTh 0 TEPMOSIEPHOM UCTOUYHUKE SHEPTHH.

* Y3HaTh, KaK OMPEEISIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3/ U MX B3aMMOCBSI3b MEXY COOOH, O
BHYTPEHHEM CTPOCHHH 3BE3]] U UCTOYHHKAX MX YHEPTHU; O HEOOBIYHOCTH CBOWCTB 3BE3] OENbIX
KAapJUKOB, HEUTPOHHBIX 3BE3 M YEPHBIX ABIP. Y3HATh, KaK POXKIAKOTCS, )KUBYT U YMHUPAIOT
3BE3MBL.

* Y3HaTh, Kak 10 HAOJIONEHUSAM MYJIbCUPYIOMIHUX 3BE3N HEeEeH]l ONpeNeNsiTh PAcCTOSHUS 0
JPYTUX TajJjakTUK, KaK aCTPOHOMBI 10 HAaOJIIOJIEHUSM JBOMHBIX U KPATHBIX 3BE3] ONPENEISIIOT UX
Macchl.

* [lonyunTe mpeacTaBieHUs O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3] M y3HATh Kak B 3BE3/ax
00pa3yroTCst TSHKEBIE XUMUYECKHUE IIEMEHTHI.

* V3Harh, Kak ycTpoeHa Hama [‘asaktmka — Mueunsil Ilyts, kak pacnpeneneHsl B Hel
paccesiHHbIE U IIapoBble 3BE3HBbIE CKOIUIEHHS M oOjaka Mex3BE3IHOro raza u neum. Kak c
MOMOIIBI0 HAOMIOJEHUN B MHQpaKpacHbIX Jydyax YAaJNOCh IPOHUKHYTh Yepe3 TOJIILY
MEX3BE3HOTO I'a3a U MbUIM B LEHTP | aJakTUKU, YBUJETh IBHKEHUE 3BE3] B HEM BOKpPYT
CBEPXMACCUBHOW YEPHOU JBIPHI.

* [TonyunTh mpeaCTaBI€HNUE O PA3IUYHBIX TUIAX TAJIAKTUK, Y3HATh O MPOSIBICHUAX aKTHUBHOCTHU
raJlakTUK 1 KBa3apoB, paclpeiesieHuH TaJakTUK B IPOCTPAHCTBE U (POPMHUPOBAHUH CKOILICHUM 1
STYEUCTOU CTPYKTYPBI UX pacIipe/ieIeHHUs.

* Y3HaTh O CTPOCHUH U IBOJIIOIIUU YHUKAJIBLHOTO 00bekTa Beenennoit B mienom. [lpocneauts 3a
pa3BUTHEM IIPEICTaBICHUN O KOHEYHOCTH U OecKOHEeYHOCTH BceneHHoil, o ¢yHIaMeHTalIbHbBIX
napajiokcax, CBI3aHHBIX C HUMHU.

* [loHATh, KaK U3 HAOIIOAEMOT0 KPAaCHOTO CMEIIEHUS B CIIEKTpax AaNE€KUX raJlakKTUK MPHIUIH K
BBIBOJIY O HECTAIlMOHAPHOCTH, paclIMpeHu BeeneHHOoM, 1, 4TO B MPOIIOM OHA Obljla HE TOJIBKO
IJIOTHOM, HO U TOpsiYeil U, 4To HAOII01aeMOo€e PEIUKTOBOE U3IYyUeHHUE MOATBEPKAAET ITOT
BA)KHBIN BBIBOJ] COBPEMEHHON KOCMOJIOTUH.

* Y3HaTh, KaK OTKPBUIA YCKOPEHHOE pacliupeHre BceleHHON U ero CBA3bI0 ¢ TEMHOM 3HEpruei
Y BCEMHPHOW CHJION OTTAJIKUBAHMS, TPOTUBOCTOSIIEH BCEMUPHON CUJIE TATOTEHHUSI.

* Y3HaTh 00 OTKPBITUH SK30IJIAHET — IUIAHET OKOJIO IPYTHX 3BE3Nl U COBPEMEHHOM COCTOSIHUU
po0IeMbl IOUCKA BHE3EMHBIX LIMBUIN3ALUI U CBSI3U C HUMMU.

* HayunTbcst mpoBOAUTH POCTEHIIINE aCTPOHOMUYECKUE HAOMIOACHUS, OPUEHTUPOBATHCS CPEIU
SIPKUX 3BE3]1 U CO3BE3UI, U3MEPATH BBICOTHI 3BE31 M CoHIIA, ONIPEAEIATh ACTPOHOMHYECKUMU
METOJIaMU BpeMsl, IIUPOTY U JAOJITOTYy MecTa HabmofeHuil, usmepsats auamerp ConHua u
U3MEPSTh COJIHEYHYIO AKTUBHOCTD U €€ 3aBUCUMOCTb OT BPEMEHH.

Conep:xkanmne yueOHOI0 nmpeamMera

BBenenne B aCTPOHOMHUIO

Crtpoenue n Mmaciitadbl BeesieHHOM, M COBpeMeHHbIe HAOII0/IeHUs

Kakue Tena 3amonustor Beenennyro. KakoBbl ux xapakTepHble pa3Mepbl U PacCTOSHUS MEXKIY
numu. Kakue ¢usmueckue ycrnoBus BcTpeyaroTcss B HUX. Bcenennas pacmmpsiercs. ['ne u kak
paboTaroT caMble KpYIHBIE OMNTHYECKHE TelecKombl. Kak acTpOHOMBI HCCIEQyIOT TaMma-
nuznyudeHue Beenennoit. Uto yBuaenu rpaBUTallMOHHO-BOJTHOBBIE M HEUTPUHHBIE TEIECKOTIBL.
AcTpomeTpust

3Bé31HOE HE0O M BUAMMOE IBUKeHUE HeOeCHbIX CBeTHJI

Kakue 3BE3ab1 BxomarT B co3Be3nusi Opuona u Jlebens. ConHile ABIKETCS IO DKIHMITHKE.
[TnaneTs! coBepiiaroT neTieodpazHoe aApmkeHne. HebecHsie koopanHaThl. UTO Takoe HEOECHBIN
9KBaTOp U HeOECHBbIN Mepuanad. Kak cTposT SKBaTOpHAIbHYIO CHCTeMY HEOSCHBIX KOOPIMHAT.
Kak cTposT ropu30HTAIbHYIO CHCTEMY HeOEeCHBIX KOOPIUHAT.

Buaumoe nBuxenue mianet u CosHia



[lerneoOpa3Hoe NBM)KEHUE IUIAHET, MOMATHOE M NPSAMOE JBIDKEHHE IUIAHET. OKIMITHKA,
30uaKanbHble co3Be3aus. HepaBHoMmepHOe nBrkeHne CoHIA 110 KJIUIITHKE.

JABukenue JIyHbl U 3aTMeHUsA

@a3bl JIyHBI U CUHOIMYECKUN MECALL, YCIOBHS HACTYIUICHUs COJTHEYHOI'O U JIYHHOTO 3aTMEHHUH.
[Touemy npoucxoaar cosHeuHble 3aTMEHUS. Capoc U MpecKa3aHus 3aTMEHUM

Bpems u kajenaapb

3BE3IHOE W COJHEYHOE BpeMs, 3BE3MHBIM M TPONMUYECKUH TOJ. YCTPOICTBO JYHHOTO U
COJIHEYHOTO KaJleHJaps, NpobiseMbl uX cornacoBanud FOaMaHCKUM W TpUTrOpUaHCKUN
KaJICHJIapH.

Hebecnas mexannka

I'einonenTpuyeckas cucreMa MUpa

[IpencraBnenust o ctpoeHur COJHEYHON CHCTEMBbl B aHTUYHbIE BPEMEHA U B CPEIHEBEKOBBLE.
l'enuonienTpuueckas cuctemMa Mupa, JOKa3aTeNbCTBO BpamieHus 3emiu Bokpyr CouHa.
[Tapamtakc 3B€37 U ONpPEAEIICHHE PACCTOSIHUSA 0 HUX, ITAPCEK.

3akonsl Kensiepa

OtkpsiTue M.Kennepom 3akoHOB ABMKEHHUA M1aHeT. OTKpbITHE 3aKOHAa BeceMUpHOTo TSAroTeHUs
u 00001EHHBIC 3aK0HBI Kerepa. Onpesenenne macc HeOECHBIX Ted.

KocMuueckue ckopoctu

Pacuérbl mepBoil u BTOpo KocMuyecko ckopocTh M ux ¢usnmyeckuii cmpici. [onér HO.A.
["arapuna Bokpyr 3eMiu 10 KpyroBoi opOuTe.

MexniiaHeTHbIE NepesTéThl

[TonsTne onTHUMaIbHOM TPACKTOPUM MOJETA K IUIaHeTe. Bpemsa mos€ra K miiaHeTe M JaThbl
CTapTOB.

JlyHa u eé Biausinue Ha 3eMJI10

Jlyanpiii penbed u ero mpupona. IlpunmBHoe B3ammojeicTBue Mexay JIyHod u 3emutéid.
Vnanenue Jlynsl oT 3emium U 3aMmemiieHHe BpamieHus 3emid. [Iperieccus 3emMHON ocu U
MpeIBapEHUE PAaBHOICHCTBHUIA.

CTpoeHue COJTHEYHON CHCTEMBI

CoBpemMennbie npeacraBjieHus 0 CoiHeYHOM cucreme.

CocraB ConHeuHo#l cuctemsbl. IlmaHeTel 3eMHOM TIpynmbl W IUIAHETBI-TUTAHTBL, UX
npuHIUNManbHble pasmuuus. O6mako kometr Oopra u Ilosic Kolinepa. Pazmeps! Ten conHednoin
CUCTEMBI.

Ilnanera 3emuis

®dopma u pasMepsl 3emiau. Buyrpennee crpoenme 3emiu. Ponb mapHMKOBOTO 3d¢ekTra B
(dbopMHUpOBaHUU KITUMATa 3EMIIH.

IlnaneTsl 3eMHOM IPyNIIbI

Uccnenosanus Mepkypusi, Benepsl u Mapca, ux cxoxects ¢ 3emnéii. Kak mapHukoBsiif apdext
rpeeT MOBEPXHOCTh 3eMiM U meperpeBaer armocdepy Benepol. Ecth nu xu3Hb Ha Mapce.
DBodtoius opout cnytHukoB Mapca @oboca u [leiimoca.

Ili1a”HeThI-TUr aHThI

®usznueckue cpoiictBa IOnurepa, CatypHa, Ypana u Henryna. Bynkanuueckas nesTenbHOCTb
Ha ciiytHuke FOnutepa Mo. [Ipupona komner BOKpYr IIaHET-TUTaHTOB.

Il1aHeTbI-KapJIMKU M UX CBOMCTBA.

Mauibie Tes1a CoTHEYHOM CHCTEMBI

[Ipupona u aBwxeHue actepouaoB. Crneunpuka IBHKEHHUS TPYHN acTepouaoB TposHIEB U
I'pexos. Ilpupona u asuwxkenue komet. Ilosic Koitnepa m O6nako komer Oopra. Ilpupona
METEOPOB U METEOPUTOB.

MeTeopbl U METEOPHUTHI

IIpupona nmagaromux 3BE3/, METEOPHBIE MOTOKM U UX paauaHThl. CBSA3b MEXIYy METEOPHBIMHU
IIOTOKaMH U KoMeTaMu. [Ipuposa KaMEHHBIX M KeJIe3HbIX MeTeopuToB. IIpuposa MeTeOpUTHBIX
KpaTepoB.

IIpakTnueckas acrpodusuka u pusnka CoHna
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Metoabl acTpopU3NIECKUX UCCIACA0BAHNM

YCTpOUCTBO W XapaKTEPUCTHKU TEIECKONOB pedpakTopoB U peduieKTOpoB. YCTPOUCTBO
PaMOTENECKOIIOB, PAIHOUHTEP(PEPOMETPHI.

Couanue

OcHnoBHble xapaktepuctuku CoiiHna. OmnpeneneHre Macchl, TEeMIEpaTypbl U XHMHUYECKOTO
cocraBa Comana. Ctpoenue coimHeuHoi armocdepbl. CollHeYHasi aKTUBHOCTh M €€ BIIMSHUE Ha
3emutto u 6uochepy.

Buyrpennee crpoenue CostHua

Teoperuueckuii pacu€r Ttemmeparypbl B 1eHTpe CousHia. SaepHbIi HUCTOYHUK JHEPTUU U
TEPMOSIJIEPHBIE PEAKIIMU CUHTE3a TelUsl M3 BOJOpOja, repeHoc sHepruu u3 ueHtpa CoiiHia
HapyXKy, KOHBEKTHBHas 30HA. HeWTpWHHBINH Teneckonm M HaOMIOACHUS TOTOKAa HEHTPUHO OT
Counnra.

3Bé3anl

OcCHOBHBbIE XapAKTEPUCTHKHU 3BE3]1

Ompenenenre OCHOBHBIX XapaKTEPUCTHUK 3BE3J: MacChl, CBETUMOCTH, TEMIIEpaTypsl |
XUMHUYECKOro coctaBa. CnekTpanbHas kinaccudukanust 3BE3N U €€ (PU3NYECKHE OCHOBBI.
JnarpaMma «CreKTpagbHbIA KJIACcC» — CBETUMOCTD 3BE3/I, CBA3b MEKY MAaCCOM U CBETUMOCTBIO
3BE3/I.

BHyTpeHHee cTpoeHue 3BE3]

Crpoenue 3Be3bl TJABHOM MOCIEeNOBAaTENbHOCTUH. CTpoe€HHE 3BE3J KPACHBIX TUTAaHTOB U
CBEPXTUTAHTOB.

Beable kapanku, HeHTPOHHBIE 3BE3/IbI, YIbCAPHI U YEPHBbIE ABIPHI

Crpoenue 3BE371 OebIX KapJUKOB U IIpeeN Ha uX Maccy — mpenen Yanapacekapa. [lynbcapsl u
HEUTpOHHBIE 3BE3/b1. [Iprpoaa YEPHBIX IbIp U UX MapamMeTpPhI.

JIBoiiHbIe, KPaTHBIE U MePpeMEeHHbIE 3BE3/bI

HaGnronenust 1BOMHBIX U KpaTHBIX 3BE3. 3aTMEHHO-TIEpeMeHHbIe 3BE3bl. OmpenencHue Mace
NBOMHBIX 3BE3M. [lynmbcupyrommue mepeMeHHbIe 3BE3/bI, KpUBBIE M3MEHEHHsS Ojecka medewn.
3aBUCUMOCTh MEXKIY CBETHMOCTBIO W TIEPHOJIOM Tyabcanuid y nedeun. Lledenapr — masku BO
BcenenHoi, mo KOTOpsIM ONPEAEIISIIOT PACCTOSHUS A0 NAJEKUX CKOTIJIEHUM U TaJIaKTHK.

HoBble u cBepXHOBBIE 3BE3/IbI

XapakTEepUCTUKK BCIBIIIEK HOBBIX 3BE31. CBs3b HOBBIX 3BE31 C TECHBIMH JBOWHBIMU
CHUCTEMaMH, COJCpKaITUMU 3Be3ly Oenblii KapyuK. [leperekanue BemecTBa U siACpHbIN B3phIB Ha
MOBEPXHOCTH Oesoro Kkapiuka. Kak B3pbIBAalOTCS CBEPXHOBBIE 3BE3/BI. XapaKTEPUCTHKU
BCTIBIIIIEK CBEPXHOBBIX 3BE3M. ['paBUTAIMOHHBIM KOJUIAarc OEIoro Kapiuka C Maccou
Yangpacekapa B cocTaBe TECHOM JBOWHOMN 3BE3/lbl — BCIbBIIIKA CBEPXHOBOW MEPBOTO THIIA.
B3peiB MaccuBHOM 3Be€3/ibl B KOHIIE CBOEM 3BOJIIOIIMHM — B3PBIB CBEPXHOBOM BTOPOro THIIA.
HaGnrogenne ocTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3.

IJBOIOLMS 3BE3/1: POXKIAEHHE, ) KU3Hb U CMEPTh 3BE3/1

Pacu€tr mpoaoKUTENIbHOCTH JKM3HM 3BE3]] pa3HOM MacChl Ha TJIaBHOM MOCIIEIOBATEIHLHOCTH.
[lepexonq B KpacHble TMTaHTbl MU CBEPXTUTAHTHI IOCTE Hcuepnanus Bojopoaa. CrokoiiHas
ABOJIIOLMST MaJIOMaCCHUBHBIX 3BE3]l, U TPABUTAIIMOHHBIA KOJIJIAIIC M B3PBIB C 0OOpa3oBaHUEM
HEUTPOHHOM 3BE3/bl UM YEPHOU JIBIPHI MAaCCUBHOM 3Be3/bl. OmpeseneHre Bo3pacTta 3BE3IHBIX
CKOIJIEHUH U OTJIEIbHBIX 3BE3]] U IPOBEPKA TEOPUH IBOJIIOIIUU 3BE3 /L.

Muieuynbii IyTs

I'a3 u nb1ab B I'atakTHKE

Kak ob6pa3zyrotcst oTpaxatensusie TymMmaHHOCTU. [louemy cBeTsTcs nuddysnsie TymanHoctu Kak
KOHIIEHTPUPYIOTCS Ta30BbIE U MbLJIEBbIE TYMAHHOCTH B ['anakTuke.

PaccestHHbIE M IIAPOBBbIE 3BE3/IHbIC CKOMJICHUS

Habmromaembie cBOWCTBA pacCesHHBIX 3BE3MHBIX cCKorUieHU. Habmogaempie CBOICTBA MIapOBBIX
3BE3JHBIX CKOIUIEHWH. Pacrpenenenue u XapakTep IBW)XKEHHs CKOIUIEHMHM B [ 'amakTuke.
Pacnipenenenuie 3B€31, ckorieHuH, raza u nbiid B [anaktuke. CBepxMaccuBHasi 4€pHas Jbipa B
nentpe [amaktuku u Kocmuueckue nydn. WHpakpacHble HaOMIOACHUS ABIKCHHUS 3BE3 B
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neHrpe [amakTuku M OOHapyXeHHe B IIEHTpe [ allakTUKHM CBEPXMACCUBHON YEpHOM IBIPHI.
Pacuér mapameTpoB cBepxMacCHUBHOW 4€pHOW AbIpbl. HaOmroneHus KOCMUYECKUX JIyded H uX
CBSI3b CO B3pbIBAMH CBEPXHOBBIX 3BE3].

l'anakruxku

Kak xmaccuduuupoBany raiakTuku no ¢opme U KaMepToHHas auarpamMma XaO6mia. CoicTBa
CIUPAIBbHBIX, SJUIMIITUYECKUX M HENPAaBUIBHBIX TalakTUK. KpacHoe cMmelieHue B CIEKTpax
raJIaKTUK U OIIPEJICIICHUE PACCTOSHUSA 10 HUX.

3akon Xa00J1a

Bpaienue ranaktuk v TéMHas MaTepusl B HUX.

AKTHBHbIE T'AJIAKTHKH U KBa3aphbl

[Ipupona aKTUBHOCTH TalaKTHK, pPAJAWOTAIAKTUKA ¢ B3aUMOJCHCTBYIOIIUME TaJaKTUKH.
HeoOnrunbie cBOMCTBAa KBa3apoB, UX CBSI3b C SAPAaMU TaJaKTUK M aKTUBHOCTHIO YEPHBIX JBIP B
HUX.

CronjieHusi raJlakTuK

Habntonaemble CcBOICTBA CKOIUIEHHWH TalakTHK, PEHTTEHOBCKOE HU3Iy4YE€HHE, TeMmIleparypa u
Macca MEXrajlakTH4eCKOro ra3a, HEOOXOJMMOCTh CYLIECTBOBaHMS TEMHOM MaTepuu B
CKOIUIEHMAX ranakThk. OleHka mMacchl TEMHOM MaTepuM B CKOIUIEHMSIX. Sldencras CTpyKTypa
pacnpezienieHus TalakTUKKU CKOTIJIEHHUH ralaKkTHK.

Crpoenue u 3BoJonus Beenennoit

KoneuyHocTh U 0ecKOHEYHOCTHh BeesieHHON — mapaaokchl

KJIACCUYECKOH KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TATOTEHUS U MPEACTaBICHUS O KOHEUHOCTH M OeCKOHEYHOCTH BceneHHoi.
doToMeTpruUYeCcKHl MapaJoKC M MPOTHUBOPEUMS] MEXKIY KIACCHUYECKUMH MPEJCTaBICHUSIMH O
ctpoennn BceenenHoit u HaOmoaeHusMu. HeoOxomuMocTh mnpuBiedeHHUs OOIIeH Teopuu
OTHOCHUTEILHOCTH JIJI MOCTpOoeHUs Moaenu BeenenHoil. CBsi3b MEXKTY TEOMETPUUECKUX CBOMCTB
npocTpaHcTBa BeeeHHoi ¢ pacnpeieieHueM U IBUKEHUEM MAaTepUH B HEH.

Pacumpsromasics Beesennast

CBs3b cpellHEl TUIOTHOCTH MAaTE€pPUU C 3aKOHOM PACIIMPEHUS U TEOMETPUYECKUMHU CBOMCTBAMM
Bcenennoii. EBkinmoBa u HeeBkiIMaoBa reoMerpus Bcenennoil. Onpenenenue paanyca M
Bo3pacta Bcenennoit. Moaens «ropsiueit BceneHHONW» U pEIMKTOBOE U3TyYEHUS

OOpa3oBaHne XUMHUYECKHX OJJIeMeHTOB BO Bcenennoi. OOunue renuss Bo BceeneHHoW wu
HeoOxouMOCTh 00pa3oBaHMs €ro Ha paHHUX dTamax 3BoJitouuu Bceenennoit. HeoOxomumocts
HE TOJIBKO BBICOKOW IIJIOTHOCTHU BEILIECTBA, HO M €r0 BBICOKOW TEMIIEpaTypbl Ha PaHHUX 3Tarax
sBooLMH BeeneHHoil. PenkToBOE H3iydeHne — H3IIydeHHe, KOTOPOE OCTalIoCh BO BeenenHoi
OT TOPSYEr0o M CBEPXILUIOTHOIO COCTOSHMUSI MAaTepUM Ha PAaHHMX JSTanax >KU3HU BceneHHOH.
Habmronaembie cBoiicTBa peUKTOBOrO M3nydeHus. [louemy HeoOXxoauMo mpuBieYeHHE 0O0IIeH
TEOPUU OTHOCUTEIBHOCTH ISl HOCTpOEHUs MoJesin BeenenHoi.

CoBpeMeHHbIe IPOOJIEeMbl ACTPOHOMUM

YckopenHoe pacimupenne BeesieHHOM 1 TéEMHAsi JHeprust

HabGmonenust cBepxHOBbIX 3BE3M | Tuma B Jan€KMX TallakTUKaX W OTKPBITHE YCKOPEHHOTO
pacuupenuss BcenenHoil. OTKpbITHE CHIIBI BCEMHPHOIO OTTAJIKMBaHUs. TEMHas >Heprus
yBenuuMBaeT Maccy Bceenennoil mo Mepe e€ pacumupenud. Ilpuponma cuisl Beemupnoro
OTTAJIKUBAHUA.

OOHapyxeHue IUIaHEeT BO3JIe APYTUX 3BE3 .

Habmronenuss 3a nBmKeHHWEM 3BE3 U ONpEAeNeHUS MacC HEBUAMMBIX CIYTHUKOB 3BE3],
BO3MYILAIOIIUX UX TPSIMOJMHEHHOE IBMXKEeHHe. MeToabl oOHapy:keHus 3k30IutaHeT. OleHka
YCIOBUHM Ha MOBEPXHOCTAX dK30rmaHeT. [[ouck sk301u1aHeT ¢ KOM(OPTHBIMHU YCIOBUSMU IS
KU3HU Ha HUX.

Ioncku ;ku3HU U pasyma Bo BeesieHHoM

Pa3Butne mnpencraBieHU O BO3HUKHOBEHMM W CYILIECTBOBAaHMM KU3HU BO BceneHHOI.
CoBpeMeHHbIE OLEHKH KOJIMYECTBA BBICOKOPA3BUTHIX HUBWIM3auuid B ['anmaktuke. [lombiTku
0OHapyKeHHsI U MOCBHIIKYA CUTHAJIOB BHE3EMHBIM ITUBUITH3AIUSIM.
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KaJIeH}lapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAaHHUE

Ne Tema ypoka Mara | [dara
n/n IIaH | ¢axkr
Bgenenue (1 u)
1. | BBeneHue B aCTPOHOMHIO.
Actpomerpus (S 4)
2. | 3Bé3nmHOE HEDO.
3. | HebGecHble KOOPMHATHI.
4. | Bunumoe nuxenue mianet 1 CoHIa.
5. | ABmxenue JIyHbl U 3aTMEHUS.
6. | Bpems u xaneHmapb.
Hebecnas mexanuka (3 4)
7. | Cucrema mupa.
8. | 3akonsl Keryiepa aBrkeHs IJIaHET.
9. | KocMudeckne CKOPOCTH M MEKIIJIAHETHBIC TIEPENIETHI.
Crpoenue CosiHeuHo# cucrembl (7 1)
10. | CoBpemMeHHBIE IPECTABICHUS O CTPOCHUH U cocTaBe CoTHEUHOU
CHUCTEMBL.

11. | Ilnanera 3emus.
12. | Jlyna u e€ BnusHUE Ha 3eMITIO.
13. | [InaHeTs 3eMHOM TPYITIBL.
14. | Tlnanersi-rurantsl. [lmaneThI-KapauKy.
15. | Mansbie Tena CoJIHEYHON CUCTEMBI.
16. | CoBpemeHHbIC PECTaBIACHUS O MPOUCXOKIeHNN COTHEYHONW CHCTEMBI.

AcTtpodu3uka u 3Bé31Hass actpoHomus (7 4)
17. | Metoasr acTpoU3MIECKUX UCCIEIOBAHUN.
18. | Comnize.
19. | Buyrpennee crpoeHue v UCTOYHUK dHeprun COJHIIA.
20. | OcHOBHBIC XapaKTEPUCTUKU 3BE3I.
21. | benbie KapaMKu, HEUTPOHHBIE 3BE3/IBI, YEPHBIE

JbIpbl. JIBOiHBIE, KpAaTHBIE U IIEpEMEHHbIE 3BE3/IbI.
22. | HoBbie 1 CBEpXHOBBIC 3BE3IBI.
23. | DBosronus 3B€E31.
Muaeunblii nyTh (3 4)
24. | I'a3 u nbutb B ["anaktuke.
25. | PaccessHuble U 1apoBbie 3BE3HBIC CKOTIICHUSI.
26. | CBepxmaccuBHas uépHasi 1bIpa B ieHTpe Mieunoro [lytu.
I'anakTukm (3 4)
27. | Knaccudukamus rajakTHK.
28. | AKTHBHbIE TAJIAKTUKU U KBa3aphbl.
29. | CxomeHus rajJjaKTHK.
Crtpoenue u 3Bosaonus Beesennoii (2 )

30. | Koneunocts u 6eckoHedHOCTh Beenennoii. Paciupsromasics Beenennast.
31. | Mogenb «ropsueit BeeneHHO U peTMKTOBOE U3ITyYeHHeE.

CoBpemeHnHbIe IpodJaeMbl acTpoHOMEH (3 4)
32. | YckopenHoe pacuipenue BeenenHol u TéMHas SHEprusl.
33. | OOHapy»KeHHe TUIaHEeT BO3JIE IPYTUX 3BE3I.
34. | Ilouck >xu3HU U pazyma Bo BeeneHHoi.
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