MUHUCTEPCTBO TTPOCBELIEHVS POCCUMCKON ®EIEPALTMA

MuHHCTePCTBO 00pa3oBaHus, HaYKU U MOJIOJEKHOU MOTUTHKH

KpacHozapekoro Kpas

MyHuimunanbHoe G1o/uKeTHOe 061e06pa30BaTeIbHOE YUPEeKACHHE CPEIHSASA
o61eobpaszosarenbHas wikosa Nel uMenn A.D KpamapeHKko

PACCMOTPEHO
1IMO yunreneit

Waugpusclo L8 A

©UO pyxosoatens [IIMO mn‘cn
[IpoToxon Ne 1
Ot «30» asrycra 2023 roja

Barpel‘/" Mopnucaro undposoi
noanuceto: barpeit
7 PWHa VipuHa AnbbepToBHa

[Nara: 2023.08.31
Anb6epPTOBHA 133057 10300

MBOVY COII Ne 1

COTJIACOBAHO
3amecTHTeNb JUpekTopa o YBP
anopoeu E.I1. 9

[Tporokoa Ne 1 ‘
Ot «30» asrycra 2023 roga

PABOYAS [TIPOTPAMMA

yueGHOTO TpeMeTa «ACTPOHOMHSY

st 11 knacca cpestero ofiiero 06pa3oBaHHs

na 2023-2024 y4eOHBIA rox

Vuaurens ¢pusnkn Makapesua M.M.

r. Ipumopeko-Axrapek 2023 roa



IlosicHuTeILHAS 3alIHCKA

Paboyas mporpamma cocTaBjieHa B COOTBETCTBUU CO CIEAYIOIIUMHU JOKYMEHTAMMU:

— @enepanbHOTO TOCYIapCTBEHHOTO CTAHAAPTa CPETHETO OOIIEro 00pa3oBaHUs, YTBEP)KICHHOTO
npuka3oM MuHucTepcTBa 0OpazoBaHus M Hayku Poccuiickoit ®eneparm ot 17.05.2012 Ne 413 (c
A3MEHEHUAMH U nonojHeHusMu ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne1578, ot 29.06.2017 Ne 613,
ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712);

OcHoBHOI 00pa3zoBaTeNbHOM MTporpaMMebl cpeHero obiero oopazosanus MbOY COII Nel,

YuebHoro 1iana cpeaHero ooiiero oopasosanus Ha 2023/2024 yuebnsiii roq MBOY COIII

Nel,

Kanennapuoro yueonoro rpaduka na 2023/2024 yueOusiii ronr MBOY COIII Nel,

[Tonoxxenust o paboueit mporpamme ydeOHOTO MpeaMeTa, YI4eOHOro Kypca, Kypca BHEYPOUHOM
NESITEIILHOCTH.

- ABTOpCcKkOi mporpamMmbel 1o ydyebHomy mnpeamery B.M. UYapyruna «AcTpoHOMHS.
Meroanueckoe mocodme 10-11 «kmaccel. ba3oBeni ypoBeHb: y4e® mocoOme st ydHTenel
o0rreo0pazoBarenbHbIX opranuzanuii. — M.: [Ipocsemenue, 2017. — 32 ¢. — (Cdepsr 1-11).

- "Actponomus" 10-11 kmaccel: yue6. s 00meo0pa3oBaT. OpraHu3aluii: 0a3oBbIii ypOBEHb. /
B.M. Yapyrun. — M.: [Ipocsemenue, 2018. — 144 c.: un. — (Chepsr 1-11).

ean u 3agayum oOydenust ActpoHomuu B 11 Kilacce COOTBETCTBYIOT IIEJISIM M 3aa4am
oOyueHuss 1O TpPEeaMETy, OIpeneisieMbIMU (elepalbHbIM TOCYAapCTBEHHBIM 00pa30BaTEeNIbHBIM
CTaH/IaPTOM OCHOBHOIO 00IIero 00pa3oBaHUs U MPUMEPHBIMU IpOTpaMMaMH, a TakkKe LENSIM U
3a/layaM, yKa3aHHbIM B aBTOPCKOHM MporpamMme, U HE MPOTUBOpEYAT LEISM M 3ajadyaM peaau3aluu
OCHOBHOM 00pa30BaTeIbHOM ITporpaMmme 0CHOBHOTO ob1iero oopazoBanust MbOY «COIL Nel».

CornacHo kaneHgapHoMy ydeOHomy rpaduky Ha 2023/2024 yuyebubiit ron B 11 kmacce 34
y4eOHBIX Heflenb. B COOTBETCTBUH € y4eOHBIM IUIAHOM CpenHero obmiero oopasoBanus Ha 2023/2024
y4eOHBIN ro/1 Ha U3ydeHHe y4eOHOro npeaMera « ACTpoHOMHUS OTBoauTCA 1 yac B Henenmto. [lostomy
paboyast mporpamma 1o yueOHOMY mpeamery «AcTtpoHomus» Ha ans 11 kmacca paccuurtana Ha 34
yueOHBIX yaca. ABTOpCKas ImporpaMmma paccuuTaHa Ha 35 yacoB. ABTOpCKas Iporpamma peanusyeTcs
B IIOJTHOM 00BbEMeE 3a CUET PE3EPBHBIX YACOB.

IInanupyemMble pe3yJbTaThl OCBOEHHS YUeOHOI0 MpeaMeTa

JIM4HOCTHBIE Pe3yNIbTaThI:
- YMEHHE YIPaBISATh CBOCH MO3HABATENIBHOM IS TENbHOCTDIO;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE€ caMOOOpPa30BaHMIO, HA MPOTSHKEHUH BCEH
KHU3HU; CO3HATEJIbHOE OTHOIIEHHWE K HENpPepbIBHOMY OOpa30BaHUIO KakK YCIOBUIO YCHEIIHOM
npoeccuoHaTbHON U 00IIECTBEHHON AEATENbHOCTH;
YMEHHE COTPYIHUYATh CO CBEPCTHUKAMH, JEThbMH MIAQJIIEro BO3pacTa, B3pPOCIHBIMU B

o0pa3oBaTesbHON, Y4eOHO-UCCIIeI0BATENBCKON, MPOSKTHOM U APYTrUX BUAAX JESITEIbHOCTH,



c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH;
0CO3HAHME 3HAYMMOCTH HAyKH, BJIaJICHHUs JOCTOBEPHOH MH(OpMAIMEl O MepeaoBhIX JOCTIKCHHUIX U
OTKpPBITHSIX MHMPOBOM M OTEYECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00
YCTPOMCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY;

- YYBCTBO TOPJIOCTH 32 POCCHHUCKYIO (PH3HUECKYIO HAyKY, TYMaHU3M;

- IMOJIOKUTCIIBHOC OTHOICHUC K TPYAY, HCICYCTPEMIICHHOCTD,

9KOJIOTMYECcKasl KyJbTypa, OepeKHOEe OTHOIIEHHUE K POJIHOM 3eMJie, IpUpOoIHbIM OorarctBaM Poccuu u
MHpa, [OHUMAaHHE OTBETCTBEHHOCTH 3@ COCTOSIHME€ MPHUPOJHBIX PECYpPCOB U  PasyMHOE
MIPUPOIOUCIIOIB30BAHUE.

MertanpeaMeTHbIE pe3yabTaThl:

PerynsaruBneie YV /I:

OO0yuaromuncst CMOXET:
CaMOCTOSITENILHO OMPENIENISITh eI, CTaBUTh U (JOPMYIUPOBATH COOCTBEHHBIE 3a]1a4l B
00pa30BaTeNIbHON 1eATENbHOCTH U YKU3HEHHBIX CUTYalHsIX;
OIICHMBATh PECYpPCHI, B TOM YHCII€ BpeMsI U JApYyrue HemaTephallbHble pecypchl,HEOOXOAUMbIE AJIs
JOCTHKEHUS TIOCTaBJICHHON paHee 1IeNu;
COIOCTABIIATh MMEIOLIUECS BO3MOXKHOCTH M HEOOXOIUMBIE Ul JOCTHKEHHS LEIUPECypChl;

- ONPEIEIIATh HECKOJIBKO IMyTEW JOCTHKEHUS MIOCTABICHHOM LIEIIH;
3a/1aBaTh NIapaMeTPbl U KPUTEPHUH, TI0 KOTOPBIM MOKHO OIPEICIINTD, YTO LEIbJIOCTUTHYTA;

- COIIOCTABJIATH IOJYYEHHBIN PE3YIbTAT ACATEIbHOCTH C IIOCTAaBICHHOM 3apaHee LEIbIO;
OLICHUBATh IOCJIECACTBUSL  JOCTMIKCHMsI  IIOCTABJIEHHOW IL€IM B JIEATEIBbHOCTH,
COOCTBEHHOM )KM3HU U )KU3HU OKPYXKAIOIUX JTHOEH.

Ilo3naBarenpubic YV /:
OO0yuaromunicst CMOXKET:

- KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH HH(OPMALIMIO C PA3HBIX MO3ULIMIA;

- pacrio3HaBaTh U (PUKCUPOBATh IPOTUBOPEUNS B MHPOPMALIMOHHBIX HCTOYHHUKAX;

HCII0JIb30BAaTh PA3JIMYHBIE MOJEIbHO-CXEMAaTHUYECKUE CPEIACTBA Ul IPEICTABJICHUSBBISBICHHBIX B
MH(GOPMALMOHHBIX UCTOYHUKAX [TPOTHBOPEUHIL;

OCYIIECTBIATH Pa3BEPHYTHIN HH(OPMAIIMOHHBIN IOUCK U CTABUTh HE €r0 OCHOBE HOBbIE(yueOHbIE U
N03HaBaTeNNbHbIC) 3a1a4H;

- UCKaTh U HAXOIUTh 00O0OIIEHHbIE CIIOCOOBI PEIICHUS 3a/1a4H;

MPUBOJANTH KPUTHUECKHE apIyMEHTBI, KaK B OTHOILIEHMHM COOCTBEHHOTO CYX/IEHUS, TAKH B OTHOLLICHUN
JNEUCTBUN U CYKJIEHUN IPYroro 4eJIOBeKa;

- aHAJIM3UPOBATh U MIPE0OPa30BHIBATh MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYALIUH;

BBIXOJIUTH 32 PAMKHU Y4eOHOTO NpeAMeTa U OCYLIECTBIISAThH IEJICHANPABICHHBIH MOUCK BO3MOYKHOCTH
IIMPOKOT0 MEpeHOca CPesICTB U CII0OcOO0B IeHCTBUS;
BBICTPaMBaTh MHIUBHUIYAIbHYIO 00pa30BaTeIbHYIO TPAEKTOPUIO, YUUTHIBAs OIPAaHUUEHHS CO CTOPOHBI

JIPYTUX yYaCTHUKOB U PECYPCHBIE OTHOIIECHHS,



- MEHSTh M YACP)KUBATh pasHble MO3WIMKA B TO3HABATENBbHOU JEATEIBHOCTH (OBITh YUCHHKOM H
yuuteneMm; (opMyIHpoBaTh 00pa30BaTENbHBIN 3alpOC U BBINOJIHATH KOHCYJIbTATHBHBIC (DYHKIIHH
CaMOCTOSITENIbHO; CTaBUTh MpoOiieMy W paldoTaTh Hal €€ peIIeHHUEM; YIPaBIATh COBMECTHOU
[103HABATEIbHOMN I€ATEIbHOCTBIO U MIOJUUHATHCS).

KommyHnukatusubie VY /I:
OO0yuaromucst CMOXET:

- OCYILIECTBIIAThH JIEJOBYI0O KOMMYHUKAIIMIO, KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPU
o0pa3oBaTebHOW OpraHU3allly, TaK U 33 €€ MpeJesiaMu); - IPU OCYLIECTBICHHH T'PYIIIOBOW PabOTHI
OBITh KaK PYKOBOAMTEJIEM, TaK U WIEHOM MPOEKTHON KOMAaH[bl B Pa3HBIX POJISIX (F€HEpaTOpoOM HJIEH,
KPUTHUKOM, HCTIOJIHUTENIEM, IPE3EHTYIOLIUM H T.11.);

- pa3BepHYTO, JIOTUYHO U TOYHO M3JaraTh CBOK TOUYKY 3PEHHUSI C UCIIOJIb30BAHHME aJIeKBATHBIX (YCTHBIX U
MMCBbMEHHBIX) SI3bIKOBBIX CPEJ/ICTB;

- pacrno3HaBaTh KOH(MIMKTHBIE CUTYallUU U IPEI0TBpaLIaTh KOHMINKTHI 0 UX aKTUBHOM (a3bl;
- COTJIacOBBIBAaTh NO3MUIIMHM WIEHOB KOMaHAbI B Mpoliecce paboThl Haja 0OLIUM

MIPOYKTOM/pELIEHUEM;

- MPEACTABIATh MYONHMYHO PE3YNbTaThl WHIWBHAYAIHPHOW M TPYIIOBOW JEATEIBHOCTH, KaK TIEpe.
3HAKOMOM, TaK U Mepel HE3HAKOMOU ayJIuTOPUEH;

- noAOUpaTh MapTHEPOB Ui AEJIOBOM KOMMYHHUKALMH, MCXOI M3 COOOpaKeHUU pPe3yJlbTaTUBHOCTH
B3aMMOJICICTBHUS, a HE TUYHBIX CUMIIATUH;

- BOCIIPUHUMATh KPUTHUECKHE 3aMEUYaHUsI KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- TOYHO ¥ €MKO (hOpMyIupOBaTh KaK KpUTHYECKHE, TaK U OJ0OpUTEIbHbIC 3aMEUaHUs B aJpec APYTUX
Jaroge B paMKax JIENOBOM M 00pa3oBaTeNbHOM KOMMYHMKAIMU, W30eras Mpu 3TOM JIMYHOCTHBIX
OIICHOYHBIX CY>KJCHHH.

[IpenMeTrHbie pe3ynbTaTHI:
BrinmyckHuk Ha 6a30BOM ypOBHE HAYYUTCSI TOHUMATD:
CMBICTT TIOHSITUH: TEOIEHTPUYECKass U TelMOICHTPUYECKasl CUCTeMa, BUAMMAs 3BE3[Hasl BEIHYMHA,
CO3BE3/IME, MPOTUBOCTOSHUS M COCIMHEHHUS IUIAaHET, KOMETa, AacTepOu], METeop, METEOpHuT,
METEOpOMUT, IJIaHEeTa, CIYTHUK, 3Be3na, CosiHeuHas cucreMa, ['anaktuka, BceneHHas, BceMUpHOE U
MOSICHOE BpEMsi, BHECONHEYHas IulaHeTa (PK30IJIaHeTa), CIeKTpalbHas KiaccuUKaiusa 3Be3],
napajlakc, peJIMKTOBOE u3nyueHue, bonpmoit B3peiB, uepHas nbipa;
CMBIC (PU3NYECKUX BETTUYHH: MMapCEeK, CBETOBOM T'0Jl, ACTPOHOMHYECKAas eIUHUIIA, 3BE3THAS BEINYNHA,
CMBICT (U3UYECKOTrO 3aKoHa Xab0ma;
OCHOBHBIE€ 3Tamlbl OCBOECHHS KOCMHUYECKOTO IMPOCTPAHCTBA; TUIIOTE3bI

npoucxoxaeHus: CoMHEUHON CUCTEMBI;
OCHOBHBIE XapaKTEepUCTUKH U cTpoeHue ComHIa, CONHEYHOU aTtMocdepbl; pasMepsl [ amakTuku,
MoJIoKeHue u nepuoa odpaimienus ColHIIAa OTHOCUTENBHO EeHTpa ["anakTHKu; yMeTh:
MPUBOJUTH MPUMEPHI: POJUM ACTPOHOMHUM B PA3BUTUU I[UBWIM3ALMM, HCIOJIb30BAHUS METOJ0B

I/ICCJIG,Z[OBB_HI/Iﬁ B aCTPOHOMHMH, PA3JIMIHBIX JUAINIA30HOB JJICKTPOMATIHUTHBIX HSHY‘ICHHP'I JJIsL



noytydeHus: uHpopMaimu 00 oOwvekrax BceneHHOW, MoMydeHHsl acTpOHOMHUYECKOW HH(POpMAIH C
MMOMOIIBI0 KOCMHUYECKUX aNMapaToB W CHEKTPAIBHOIO aHAIN3a, BIUSHUS COJIHEYHON aKTUBHOCTHU HA
3emito;

OTIMCHIBATh U OOBSICHSATH: PA3IMYUs KaJCHAApPEH, YCIOBUS HACTYIUICHHS COJIHEUHBIX W JYHHBIX
3aTMeHui, ¢a3bl JIyHBI, CyTOYHBIC IBIIKEHHS CBETHJI, NPUYUHBI BO3HUKHOBCHUS TPHUIUBOB U
OTJINBOB; TPUHIMII JCUCTBUS ONTHYECKOTO TEJIECKOMa, B3aMMOCBS3b (DU3UKO- XUMHUUYECKHUX
XapaKTEPUCTHK 3BE3]] C MCIOJIb30BAaHUEM AHArpaMMbl «I[BET-CBETHUMOCTDY, PHU3NYECKUE MPUUUHBI,
OTIPENIETISIONINEe PABHOBECHE 3BE3]l, HCTOUYHUK DJHEPrUU 3BE3]l U MPOUCXOXKJICHUE XUMHUUYECKHX
2JIEMEHTOB, KpacHoe cMmenleHue ¢ nomolnbio dhdexra Jomiepa; xapakTepu3oBaTh OCOOECHHOCTH
METOJIOB TO3HAHUSI aCTPOHOMHH, OCHOBHBIE JJIEMEHTHI U CBOWCTBA TuiaHeT COJIHEUHOW CHCTEMBI,
METOJIbI OTIPENIETICHUSI PACCTOSSHUNA W JIMHEWHBIX pPa3MepOB HEOECHBIX T, BO3MOXHBIE MyTH
ABOJIIOLIUH 3BE3]1 PA3TUYHON MACCHI;

HaxoJIUTh Ha HeOe OCHOBHBIE co3Be3usi CeBepHOTO TMOJIyIIapus, B ToM uncie: bonpmrasMensenuna,
Manas Mensenunia, Bononac, Jlebenp, Kaccuomes, OpuoH; cambie sSipKue 3BE3J/bl, B TOM YHCIIE:
[Tonapuas 3Be31a, Apkryp, Bera, Kanenna, Cupnyc, berensreiise;

WCIIOJIH30BaTh KOMITBIOTEPHBIC TIPHIIOKEHUS JIJIsi onpeneeHus noyoxxenus: Conaia, JIyHsl u 3Be311 Ha
T00YI0 1aTy ¥ BPeMsI CYTOK Ul JAaHHOTO HACEJIEHHOTO MYHKTA;

UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUSA U YMEHHS B IPAKTHUECKON NESATENbHOCTH M IMOBCEIHEBHOU
HKU3ZHU JUIA:

MOHUMAHUS B3aWMOCBSI3M ACTPOHOMHUU C APYTMMH HAayKaMH, B OCHOBE KOTOPBIX JI€KaT 3HAHUS IO
aCTPOHOMMUH, OTJICJICHHE €€ OT JDKEHAYK;

olleHMBaHMs MH(pOpPMaIHH, conepkaiieiics B coodmenusx CMU, NHTepHeTe, HaydHO- TOMYJSIPHBIX
CTaThsIX».

[Inanupyemsble pe3ynbTaThl OCBOEHUS Kypca acTpoHomuu B 11 kiacce



[TonyunTs npeacTaBieHUs O CTPYKType U Macimitabax BceneHHOM U MecTe uenoBeka B
Hel. Y3HaTh O CpeACTBaX, KOTOPbIE UCIOJb3YIOT ACTPOHOMBI, YTOOBI 3aIJIAHYTh B Camble yJalEHHbIE
yroJiku BceneHHo# 1 He TONBKO YBUICTh HEOCCHBIE Tella B HEJOCTYITHBIX C 3eMJIU Juana3oHax JIuH
BOJIH 3JIEKTPOMAarHUTHOTO M3JIy4eHHS, HO U Y3HaTh O HOBBIX KaHajaX MOJydyeHHs HHPOpPMALUU O
HEOECHBIX TeJIaX ¢ TOMOIIBI0 HEUTPHHHBIX M T'PAaBUTAIMOHHO- BOJHOBBIX TEJIECKOTIOB.

VY3HaTh 0 HaOIIOAAEMOM CIIO)KHOM JIBW)KeHUU TuiaHet, JIyasl n ConHIa, X WHTEpIpETaIHH.
Kakyto ponws urpanu nabmoaenust 3atmeHuid Jlynsl u CosiHIla B KM3HU OOIIECTBA M UCTOPUS X
Hay4YHOTO 00BsicCHeHHUs. Kak Ha OCHOBE acTPOHOMHYECKHX SIBJICHUHN JIIOAM HAYYHIIUCh U3MEPATH BpeMs
1 BECTH KaJeHIaphb.

V3Hare, Kak Onarogapss pa3BUTHUIO AaCTPOHOMHMH JIIOAM MEPEelUIM OT MPEeJCTaBIICHUS
TEOLEHTPUUECKON CUCTEMBI MUpPa K PEBOJIIOIIMOHHBIM NPEACTABICHUSAM I'eIMOLIEHTPUYECKON CUCTEMBI
mupa. Kak Ha ocHOBe mocieqHeil ObIM OTKPBITHI 3aKOHBI, YIPaBISIIOMIME JBUKEHUEM IUIAHET, U
M03/]HEE, 3aKOH BCEMUPHOTO TATOTEHUSI.

Ha npumepe ucrnonp3oBaHUS 3aKOHAa BCEMHUPHOTO TATOTEHUS MOJYYUTh MPEJICTABICHUS O
KOCMUYECKUX CKOPOCTSIX, HA OCHOBE KOTOPBIX PAaCCUUTHIBAIOTCS TPAECKTOPUU MOJETOB KOCMHUYECKUX
anmnapaToB K IUIAHETaM. Y3HaTbh, KaK MpOSBISIET ce0sl BCEMUPHOE TSATOTEHHUE Ha SIBJIICHUSX B CHCTEME
3emns—JIyHa, ¥ SBOIOIUIO 3TOM CUCTEMBI B OyIyIIIEM.

Y3HaTh 0 COBPEMEHHOM MPEICTABICHNUH, O CTPOCHUU COTHEYHON CUCTEMBI, O CTPOECHUH 3€MIIH
KaK TUTAHEThl W TNPUPOJE MAapHUKOBOTO 3(dexTa, 0 CBOMCTBAX IJIAHET 3€MHOI TPYIIbl U IUIaHET-
TUTAaHTOB U 00 HCCIEIOBAaHUSAX aCTEPOUIOB, KOMET, METEOPUTOB M HOBOTO Kjacca HEOECHBIX Tel
KAapJUKOBBIX IUIAHET.

[TonyuuTs mpencTaBieHHE O METOJaX acTPOPHU3NUYECKUX HCCIECIOBAHHM M 3aKOHaX (DU3HKH,
KOTOPBIE UCIIOJIB3YIOTCS Ui U3y4eHUs (PU3M4ecku CBOWCTB HEOECHBIX TEL

VY3unate npupoay CoJIHLIA U €r0 aKTUBHOCTH, KaK COJIHEUHAsl aKTUBHOCTh BIIMSET HAa KJIMMAT U
ouocepy 3emin, Kak Ha OCHOBE 3aKOHOB (PM3UKU MOYKHO pacCUMTaTh BHYTpeHHee cTpoeHue ComHia
Y Kak HaOo/IeHus 3a ToTokaMu HelTpruHo oT CoJHIIa TOMOTIIH 3arisiHyTh B 1IeHTp CoJHIa U y3HATh
0 TEPMOSIIEPHOM HUCTOYHUKE SHEPTHH.

VY3HaTh, Kak OMpeNessiiOT OCHOBHBIE XapaKTEPUCTHKU 3BE3/ U UX B3aUMOCBSI3b MEXAY COOOM, O
BHYTPEHHEM CTPOEHUM 3BE3] M UCTOUYHMKAX UX JHEPruH; O HEOOBIYHOCTH CBOMCTB 3BE37 OebIX
KapJIMKOB, HEUTPOHHBIX 3BE3/1 M YEPHBIX JBIP. Y3HaTh, KaK POXKAAIOTCA, )KUBYT U YMHUPAIOT 3BE3bI.

VY3HaTh, Kak MO HAONIOJEHUAM MYJIbCUPYIOIIUX 3BE3A Lepeu] OnpeAesTb PacCTOSHUS 0
APYTHX TalakTUK, KaK aCTPOHOMBI MO HAOJIFOICHHUAM JBOMHBIX U KPATHBIX 3BE3/1 ONPEAENSAIOT UX MACChI.

[TonmyunTe mpencTaBieHUs O B3pPbIBAX HOBBIX U CBEPXHOBBIX 3BE3] M y3HATh, KaK B 3BE3/1ax
00pa3yroTCst TXKENbIE XMMUYECKHE DIIEMEHTBI.

VY3Harth, Kak ycTpoeHa Hama l'amakruka — Mieunsii Ilyrb, Kak pacmpeneneHsl B HEHR
paccessHHbIE U IIapOBbIe 3BE3HBIE CKOIUICHUS U 00J1aKa MeK3BE3AHOTO ra3za u nsutd. Kak ¢ momomipro
HaOr0IeHUI B MH(PPAKPACHBIX Jy4aX YAAIOCh MPOHUKHYTh Yepe3 TOJIYMEK3BE3AHOTO T'a3a U MbUIH

B LICHTp [ aJlakTUKY, yBUIETh IBUKCHUE 3BE3] B HEM BOKPYI' CBEpXMACCUBHON YEPHOU JBIPHI.



[Tony4yuTs npencTaBiIeHHE O PA3NIMYHBIX THUIIAX TAJNAKTHUK, Y3HATH O MPOSBICHUAX aKTUBHOCTH
rajJjakTUK M KBa3apoB, PACHpPEICICHUM TaJaKTUK B MPOCTPAHCTBE U (OPMHPOBAHUHU CKOIUICHHH H
SIYEUCTON CTPYKTYPBI UX PACIIPEICICHUS.

VY3HaTh O CTPOCHUM M 3BOJIOLUH YHHKAIBLHOTO 00bekTa Beenennoit B nenom. [pocneauts 3a
pa3BUTHEM MpEACTABIEHUN O KOHEUYHOCTH M OeckoHeYHOCTH BceneHHOH, 0 (yHIaMeHTalIbHBIX
napajiokcax, CBSI3aHHbBIX C HUMM.

[loHsATh, KaKk U3 HAOJII01aEMOTO KPACHOTO CMEIEHUS B CHEKTpaxX JaJIEKUX FaJlaKTUK MPUIUIN K
BBIBOJIy O HECTAllMOHAPHOCTH, paciiupeHuu BceneHHOH, W, 4TO B IPOIUIOM OHa OblLIa HE TOJIBKO
IUIOTHOM, HO W TOpsiued M, YTO HAOII0JaeMO€ PEIMKTOBOE H3JIydeHHE MOATBEPKIAET 3TOT BaKHbBIN
BBIBOJI COBPEMEHHOM KOCMOJIOTHH.

V3HaTh, KaK OTKPBUIM YCKOPEHHOE pacIIMpeHre BceneHHOM U ero CBA3BI0 ¢ TEMHOW dHEpruei
Y BCEMHUPHOM CHJION OTTAJIKMBAHUs, IPOTUBOCTOSAIIEH BCEMUPHOM CHJIE TATOTEHUS.

VY3HaTh 00 OTKPBITUH IK30IUIAHET — IJIAHET OKOJIO JPYTUX 3BE3] U COBPEMEHHOM COCTOSIHUU
po0IeMbl IOUCKA BHE3EMHBIX IIMBUIIN3ALUN U CBSI3U C HUMH.

HayuuThcst mpoBOAUTH MpOCTEHIINE aCTPOHOMUYECKHUE HAOIOIEHUS, OPUEHTHUPOBATHCS CPeIn
SIPKUX 3BE3] M CO3BE3/IMH, M3MEPATh BBICOTHI 3BE37 M COJIHIA, ONpENeNiaTh aCTPOHOMHUYECKHMH
METO/IaMU BpeMsi, IIUPOTY U AOJTOTY MecTa HaOmroneHud, u3MepsaTh auamerp CoHIa U U3MEpSTh

COJIHCYHYIO AKTUBHOCTB n e€ 3aBHUCUMOCTDb oT BpPCMCHH.



Conep:xanue yueOHoro npeamera 11 kiace

(34 yaca, 1 yac B HeJ1eJII0)

Crpoenune n Macitadbbl BeeneHHoH, U coBpeMeHHbIe HAOII01eHUS

Kakue Tena 3anonnsaior Beenennyro. KakoBbl MX XapaKTepHbIE pa3MeEpPbl U PACCTOSHUS MEXIY
Humu. Kakue ¢pusndeckne ycioBusi BCTPEUatOTCs B HUX. BeeneHnas pacumpseTcst.

I'me n xak paboTalOT caMble KpYyNHbIE ONTUYECKUE TEJIECKONbl. Kak acTpOHOMBI HCCIEAYIOT
ramMmma-usirydeHue BeenenHoit. YTo yBuaeny rpaBUTallMOHHO-BOJTHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.
ActpoMerpust

3Bé3qH0E HEOO U BUINMOE IBI)KEHNE HEOECHBIX CBETHUII

Kaxwue 3B€37161 BXx04T B co3Be3aust Opuona u Jlebens. ComHIe IBUKETCS MO SKITUTITHKE.
[1naneTs! coBepiIatoT neTiIe00pa3Hoe JBMKEHHUE.

HebecHble koopanHATEI

Urto Takoe HeOECHBII 3KBaTOp M HeOecHbI MepuanaH. Kak cTpoAT 3KBaTOPUAIBbHYIOCUCTEMY
HeOecHbIX KoopauHaT. Kak cTposiT rOpH30HTAIbHYIO CUCTEMY HEOECHBIX KOOPIMHAT.

Bumnmoe nemwxkenne miadet u CoJiHITA

[leTtneoOpa3zHoe ABMKEHUE TUIAHET, MOMSATHOE U MPSAMOE JABM)KEHUE TUTaHeT. DKIIUNTHKA,
30uaKanbHble co3Be3aus. HepaBHomepHOe nBrkeHne CONMHIA MO SKIUITHKE.

JBmxenue JIyHbl U 3aTMEHUS

®a3pl JIyHBI M CUHOAMYECKUN MECAL], YCIOBHS HACTYIUICHUS COJHEYHOTO M JIYHHOTO3aTMEHUHU.
[Touemy mpoucxoasdT cojiHeuHble 3aTMeHHs. Capoc U peAcKa3aHus 3aTMEHU.

Bpems u kasieHaapsb.

3BE3HOE U COJIHEUHOE BPEMS, 3BE3HBIN U TPOIIUYECKHUI TOA.

VYCTpoiicTBO  JIyHHOTO M COJHEYHOro  KajieHaaps, MNpoOJeMbl HX  COINIACOBaHMS
FOnuanckuii ¥ rpUropUuaHCKUil KaJIeHIapH.

Hebecnas mexanuka

I'enmuonieHTpryeckas cucrema Mupa

IIpencraBnenust o ctpoeHu COJIHEYHON CHUCTEMBI B aHTMYHBIE BPEMEHA U B CPEIHEBEKOBBE.
I'enmmonieHTprueckas cucrtemMa MHpa, AOKA3aTeIbCTBO BpauieHus 3emiu Bokpyr Connua. Ilapammakc
3BE3]] M OIIPEIEIIEHUE PACCTOSIHUS 10 HUX, ITapCEK.

3axonsl Kenepa

OtkpeiTue U.Kemmepom 3akoHOB 1ABmkeHHa IutaHeT. OTKpbITHE 3akoHa BceceMupHOro
TAroTeHUs U 00001mEHHBIE 3aKkoHbl Kerutepa. OmnpeneneHre Macc HEOECHBIX Tel.

KocMuueckue ckopoctu

Pacuérpl mepBoit 1 BTOpOi KOCMHUYECKON CKOpOCTH M UX (pusnueckuit cmbicia. [Tonér FO.A.
I"arapuna BOKpyr 3emiiu 1o KpyroBoi opoure.

MexniaHeTHbIe MepeaéThl.

[loHATHE ONTHUMAaNBHOW TPAcKTOpPUM MOJETA K IUIaHeTe. Bpems mosi€ra K IUlaHeTe W JaThl



CTapTOB.

JIyna u e€ BnusiHME Ha 3eMIII0

Jlynueiii pensed u ero mpupona. llpunmBHoe B3ammoxelcTBue Mexay JlyHoit m 3emnéil
VY nanenue Jlynsl ot 3emiu u 3aMmeuieHne BpaiieHus 3emu. [Ipeneccust 3eMHOIN ocu U NIpeABapeHue
PaBHOJEHCTBUM.

CTpoeHue COJTHEYHOI CHCTEMBbI

CoBpemenHnble npezacTasieHus: 0 CoOlMHEYHOU CUCTEME.

CocrtaB ConHeuHoit cucteMbl. [lnaHeTbl 3eMHOW TIpynmbel W IUIAHETHl - TUTAHTBI, HX
npuHIUNUagbHele pasnuuus. Obnako xomer Oprta u Ilosc Koiinepa. Pasmepsl Ten conHeuHOM
CUCTEMBI.

[Inanera 3emus

®opma u pasmepsl 3emau. BuyrpenHee ctpoenue 3emun. Ponp mapHukoBoro sgdexra B
(hopMupOBaHUH KIMMaTa 3EMJIH.

[ImaneTs! 3eMHOM rpynIbl

Uccnenosanus Mepkypus, Benepsl m Mapca, ux cxoxectb ¢ 3emiéil. Kak mapHUKOBBIN
s¢deKT rpeeT MoBepxHOCTh 3emisin U neperpeBaer atmochepy Benepol. Ecth nmu xu3Hp Ha Mapce.
Dpoutrorus opouT cyTHUKoB Mapca doboca u Jleiimoca.

[InaneTpI-ruranThl

®usnueckue cpoiictBa FOmutepa, CarypHa, Ypana u Henryna. BynkanumdeckasaesiTenbHOCTh Ha
cinytHuke FOnurepa Ho. [Ipupoaa komnen BOKpYT MIAHET-TUTAHTOB.

[InaHeThI-KapJIMKU U UX CBOKCTBA.

Maunsie Tena COJIHEUHON CUCTEMBI

[Ipupona u nBmwxkenue acrepounoB. Crenuduka ABWKEHUS TPYHN acTepouaoB TposHIEB U
I'pexos. Ilpupona u nBmwkenune komeT. [losic Koinmepa u O6nako komer Oprta. [Ipuposa mereopoB u
METEOPUTOB.

MeTeopsl U METEOPHUTHI

[Ipupona manaromux 3BE3/, METEOPHBIE MOTOKU M UX paauaHThl. CBA3b MEXAy METCOPHBIMU
noTokamMu u kKomeTamu. [Ipupona KaMeHHBIX M JKeJe3HbIX MeTeopuToB. [Ipupona MeTeopuUTHBIX

KpaTepoB.

[loHATHE ONTUMAaNBHOW TpPAacKTOpPUM MOJETA K IUIaHeTe. Bpems mosi€ra K IuiaHeTe W Aarhbl
CTapTOB.

JIyna u e€ BnusiHME Ha 3EMIIIO

Jlynubiii pensed u ero mpupona. IlpunuBHoe B3ammopeilcTBue Mexnay JlyHoit um 3emnéil.
VY nanenue Jlynsl ot 3emiu 1 3aMeuieHne BpaiieHus 3emu. [Ipeneccust 3eMHOI OocH M NIpeABapeHue
PaBHOJICHCTBUM.
IIpakTnueckas acrpodusnka u pusuka Connna

MeTo bl acTpo(hU3HUECKUX UCCIIeTOBAHUI

VY CTpOoiCTBO U XapaKTEPUCTUKU TEIECKONIOB pe(pakTOPOB U pedIeKTOPOB. Y CTPOHCTBO



panuoTEeNIEeCKOIOB, PaTUOUHTEPHEPOMETPHI.

Connue

OcHoBHble xapakrepucTuku ConHua. OmnpezneneHue Macchl, TEMIEPAaTypbl U XUMHYECKOTO
cocraBa Connna. Ctpoenue costHedHor atMocdepnl. ColTHEUHAst aKTUBHOCTh M €€ BIUSHUE HA 3eMITIO
u ouocdepy.

Buyrpennee crpoenue CoJsiHua.

Teoperuueckuit pacu€tr TemrepaTypsl B 1eHTpe CousHIa. SAepHBIA HUCTOYHUK SHEPTUU U
TEPMOSIIEPHBIE PEAKIIMM CUHTE3a I'eJIisd U3 BOJOPOJa, NEPEHOC 3Heprun u3 ueHtpa CojHIla Hapyxy,
KOHBEKTHBHas 30Ha. HelTpuHHBIN Teneckon u HaOI0AeHNs ToToKa HeUTpuHO oT CoJHIa.
3Bé3bI1.

OCHOBHBIE XapaKTEPUCTUKH 3BE3]1

OmnpeneneHre OCHOBHBIX XapaKTEPUCTUK 3BE3A: MAacChl, CBETHUMOCTH, TEMIIEpaTypbl U
XUMHUYECKOTo cocTaBa. CnekTpaibHas kinaccupukanus 3BE€31 U e€ ¢pu3ndeckre OCHOBBL. Jmarpamma
«CIIEKTPaJIbHBIN KJIacc» — CBETUMOCTD 3BE3/, CBSI3b MEXIY MacCOi U CBETUMOCTBIO 3BE3 .

Bnyrpennee ctpoeHune 3B€311

Crpoenue 3Be3/1bl TJIaBHOM MOCJIEI0BATEILHOCTH.

Crpoenue 3BE3]1 KpAaCHBIX TUTAHTOB U CBEPXTUTAaHTOB.

benbie kapnuku, HEUTPOHHBIE 3BE3/IbI, MYJIBCAPBI K UEPHBIE IBIPHI

Crtpoenue 3BE31 OENbIX KapiWKOB M MpEIeT Ha X Maccy — mpenen Yanmapacekapa.
[Tynbscapel u HeHTpOHHBIE 3BE3BI. [Ipupoaa 4€pHBIX AbIp U UX MapaMETpPHI.

JIBOliHBIE, KpaTHBIE U MIEPEMEHHBIC 3BE3 b

HaGnronenust 7BOMHBIX M KpaTHBIX 3BE3/I. 3aTMEHHO-TIEpEMEHHbIe 3BE3/bl. OmpeiesieHne Mace
MBOMHBIX 3BE3a. Ilymbcupyromue mepeMeHHbIe 3BE3/bI, KpHUBBbICE HM3MEHEHHs Ojecka medeu.
3aBUCUMOCTh MEXJy CBETHUMOCTBIO M TepuojoM nyibcanuid y nedeuna. Iledbeuapr — masku Bo
BcenenHoi, no KOTOpeIM ONPEAEISAIOT PACCTOSHUA 10 JAIEKUX CKOTUJICHUN U TaJIaKTHK.

HoBble 1 cBEpXHOBBIE 3BE3BI

XapakTepUCTUKN BCIBIIMIEK HOBBIX 3BE3/. CBs3b HOBBIX 3BE3 C TECHBIMU JIBOWHBIMH
CHUCTeMaMHM, COJepKalluMH 3Be3dy Oenblii kapnuk. [lepeTexaHue BeliecTBa U SACPHBIA B3pBHIB Ha
MOBEPXHOCTU Oenoro kapnuka. Kak B3pBIBAIOTCS CBEPXHOBBIE 3BE3/bI. XapaKTEPUCTUKU BCIIBIIIEK
CBEpXHOBBIX 3BE&3N. ['paBUTAlMOHHBIN KoJUTarc Oelmoro kapiwka ¢ mMaccoi UaHapacekapa B cOCTaBe
TECHOM JIBOMHOM 3BE€3/bl — BCIIBIIIKA CBEPXHOBOM MEPBOTO THUIIA. B3pbIB MacCHBHOM 3BE3/bl B KOHIIE
CBOEH HBOIIIOIIMKM — B3PBIB CBEPXHOBOM BTOporo Tuna. HabmroneHne ocTaTkoB B3PHIBOB CBEPXHOBBIX
3BE3 .

DBOJIIOIMS 3BE3/: pOKICHHE, )KU3Hb U CMEPTh 3BE3]]

Pacu€r nmponomKUTENPHOCTH KU3HU 3BE3] Pa3HOM MacChl Ha IVIABHOW IOCIENOBATEIIBHOCTH.
[lepexon B KpacHbIE TUTAHTBl U CBEPXTUTaHTBI MOCE UcuepnaHusi Bojopoaa. CHOKOMHAas 3BOJIIOLMS
MaJIOMacCUBHBIX 3BE3/1, U TPAaBUTALIMOHHBIN KOJUIATIC ¥ B3pHIBC 00pa30BaHUEM HEHTPOHHOM 3BE3/bI HIIH

YEPHOM JIbIPbI MACCUBHOM 3Be3/1bl. OTpeiesieHue Bo3pacTa 3BE3AHBIX CKOTUICHUH U OTACIbHBIX 3BE3/ U



IIPOBEPKA TEOPUHU IBOJIIOLUU 3BE3 L.

Mnineunsiii 1yt

I'a3 n npuIb B ["asiakTuke.

Kak o6pa3yrorcs oTpakaTenbHble TyMaHHOCTH. [louemy cBeTsiTcst muddy3Hble TYMAHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbI€ U NIBUIEBBIE TYMAHHOCTH B [ 'anakTuke.

PaccesiHHbIe M IapPOBBIE 3BE3IHBIEC CKOIJICHUS.

HaGmoaembie  CBOMCTBA pacCesTHHBIX 3BE3IHBIX CKOTUIeHMU. HaOmromaembie CcBOMCTBa
IAapOBBIX 3BE3IHBIX CKOIUICHMN. PacnpeneneHue W xapakTep ABMKEHUs CKOIUICHUN B [ amakTuke.
Pacnpenenenue 3B€31, CKOTJIEHUI, ra3a U NbUIK B ['amakTuke.

CepxmaccuBHas ué€pHas Jplpa B LeHTpe ['amaktuku u kocmuyeckue yyuu. MHpakpacHbie
HaOMIOJIEHUsT JIBWDKEHUS 3BE3] B IeHTpe lamakTuku u oOHapyxkeHue B IeHTpe [amakTtuku
CBEpPXMAacCUBHOM uepHOI IbIpbl. Pacuér mapameTrpoB cBepxmaccuBHOW u€pHOM nbIpbl. Habmronenus
KOCMMYECKHUX JIy4el U UX CBS3b CO B3PbIBAMH CBEPXHOBBIX 3BE3I.

lanaktuku.

Kak knaccugunupoBaiu raiakTiky 1o Gopme U kamepToHHas quarpamma Xab6ma. CBoiicTa
CHUPAIBHBIX, DIJTUITUYECKUX U HENTPaBUIIbHBIX FAIaKTUK. KpacHoe cMeleHne B CIIEKTPax TATAKTHK U
OTIPEEIICHNE PACCTOSIHUS 10 HUX.

3akoH Xab0mna.

Bpamenue rajakTuk M TEMHas MaTrepusi B HHX.

AXTUBHBIE TAJITaKTUKU U KBa3apbl

IIpupona aKTMBHOCTM TalaKTHK, paAUOTAJIAKTUKM W B3aMMOJCHCTBYIOIIME TaJIAKTHKH.
HeoOpuHble cBOICTBA KBAa3apoOB, UX CBA3b C AAPAMU IaJlaKTUK M aKTUBHOCTBIO YEPHBIX AbIP B HUX.

CKoIlIeHHS TaJaKTHK

HaGnronaemble cBOMCTBAa CKOIUICHMH TaJaKTHK, PEHTI€HOBCKOE W3Iy4eHHUE, TeMIleparypa U
Macca MEXIaJlakKTHUYeCKOro Tras3a, HeOOXOJUMOCTb CYIIECTBOBAaHHUS TEMHON MAaTE€pUU B CKOIJICHUSAX
rajlakTuK. OLleHKa Macchl TEMHOW MaTepuM B CKOIUICHMSAX. Sluencras CTpyKTypa paclpeneiacHUs
TaJIaKTUKK CKOTJIEHUH TaJlaKTHK.
Crtpoenue u 3BosIonus Beesiennoii

KoHneuHocTs u 6eckoHeUHOCTh BeesneHHON — mapafioKehl KJIACCHUECKOW KOCMOJIOTHH. 3aKOH

BCEMHUPHOTO TATOTEHUS U MPEJICTABICHUS] OKOHEYHOCTH U OECKOHEYHOCTH
Bceenennoi. @OTOMETpUYECKHN TTAPATOKC U IPOTUBOPEUUS MEKY KIACCUUECKUMU NPEACTaBICHUIMHU
o crpoenun Bcenennoit u HaOmromenusimu. HeoOxoauMocTe mnpuBiedeHus oOmeld Teopuu
OTHOCUTENIBHOCTH [UIsl NOCTpOE€HMsI Mozenu BceeneHHoH. CBsA3b MeEXAY TEOMETPUUYECKHUX CBOMCTB
IPOCTPAHCTBAa BCENEHHON C paclpeneieHueM U ABWKCHUEM MAaTepUu B HEH.

Pacummpsromasics Beenennas

CBs13b cpefiHEN IUIOTHOCTU MAaTEPUM C 3aKOHOM pacIIUPEHHs] U T€OMETPUUECKMMU CBONCTBaMU
Bcenennoii. EBkinunoBa u HeeBkinaoBa reomerpus Beenennoil. Onpenenenue paauyca M Bo3pacTa

Bcenennoii. Monens «ropstueii BeenenHoii» u penmkroBoe u3nydeHuss OOpazoBaHHE XUMHUYECKUX



sneMeHToB Bo Bceenennoil. OOunue renust Bo BcenenHoit 1 HEOOXOIMMOCTh 00pa3oBaHUs €ro Ha
paHHUX dTanax 3Boxonuu Beenennoii. Heo6XomMocTh HE TOJBKO BBICOKOW TUIOTHOCTH BELIECTBA, HO
U €ro BBICOKOW TeMIIepaTypbl Ha PaHHHX OdTallax 3BoJonMM BceenleHHOU. PenukroBoe HM3inydeHUE —
H3JIy4eHHE, KOTOPOE OCTal0Ch BO BCEIEHHOM OT ropsi4ero M CBEPXIUIOTHOIO COCTOSIHUS MATEpUU HA
paHHUX JTamax Xu3HU Bcenennoi. HaOmomaembie cBoiicTBa penukToBOro u3nydeHus. [louemy
HE00X0IMMO TIPHUBIICYEHUE OOIIEH TEOPHH OTHOCUTENFHOCTH [T MTOCTPOSHHS MOJieNin BeeneHHOH.
CoBpemeHHbIe PO0JIeMbI ACTPOHOMMH

YckopeHnHoe pacmipenune BeesieHHON U TEMHAs SJHEPIruUs.

Habmonenust cBepxHOBbIX 3BE34 | THma B Jan€kuX rajJakTUKAaX U OTKPBITHE YCKOPEHHOTO
pacimupenus: BeenenHnoil. OTKpbITHE CHIIBI BCEMUPHOTO OTTAJKUBAaHUA. TEMHAsl 3HEpPrus yBeIUUUBAET
Mmaccy Beenennolt mo mepe e€ pacmupenus. [Ipupoaa cuinsl BceMupHOro OTTaakuBaHMS.

OOHapy:xeHue IUIaHeT BO3Jie APYruX 3BEé3.

Habmionenuss 3a OBMKEHHEM 3BE3J U OMNpENEeHUs MacC HEBUAMMBIX CITyTHUKOB 3BE3],
BO3MYILAIOLIUX UX MPAMOJIMHENHOE BIKEeHHE. MeToabl oOHapykeHHsl K30IutaHeT. OLeHKa ycaoBHit
Ha MOBEPXHOCTAX dK3011aHeT. [Touck sk30mmIaneT ¢ KOMQOPTHBIMU YCIIOBUSMH JUIS )KM3HHU HA HUX.

IToucku xu3Hu U pazyma Bo Bcenennoi. Pa3BuTue mpeacTaBiI€HHI O BOSHUKHOBEHHH H
CyLICCTBOBaHMM JKM3HM BO BceneHHoil. CoOBpEeMEHHBIE OLICHKM KOJIMYECTBA BBICOKOPA3BUTHIX
muBmiMzauui B [amaktuke. IlonbiTkm OOHapyKeHUsT M TIOCBUIKM CUTHAJIOB  BHE3EMHBIM

OUBUIIN3allHUAM.

[ToHsiTHE ONTUMAIBHOW TpaeKTOpUM TOJIETa K IulaHeTe. Bpems mon€ra K muiaHeTe W AaThl
CTapTOB.

Jlyna u e€ BnusHUE Ha 3EMITIO

Jlynnbpiii penved um ero mpupona. IlpunmBHoe B3ammonericTBue Mmexay JlyHoud m 3emuéi.
VYnanenue Jlynsl oT 3emin U 3ameiieHue BpamieHus 3emud. [Ipeneccust 3eMHON OCU U TIpeABapeHUe
PaBHOJICHCTBUH.

CTpoeHue COJIHeYHOM CHCTEMBbI

CoBpemenHnble nipescTaBiieHus 0 COHEUHOM CUCTEME.

CocraB CosiHeyHO#l cucTeMbl. [lnaHeThl 3€eMHOM Trpynmbl M IUIAHETBI - TUTAHTBI, HUX
npuHIUNuanbHeie paznmuuus. Ob6nako xomer Oprta u Ilosc Koiimepa. Pasmepsr Ten comHeuHOM
CUCTEMBI.

[Inanera 3emiis

dopma u pasmepsl 3emnu. BuyrpenHee ctpoenue 3emnu. Ponp mapHukoBoro sddexra B
(dhopMHUpOBaHHUH KIIMMAaTa 3eMIIH.

[ImaneTsl 3¢MHOM IPyIIIBI

HccnenoBanus Mepkypusi, Benepsl n Mapca, ux cxoxectb ¢ 3emiéd. Kak mapHUKOBBIH
addeKT rpeeT MmoBepxXHOCTh 3emin U neperpeBaer atmochepy Beneprl. Ecth mu xu3Hb Ha Mapce.
OBomonus opouT crytHuKoB Mapca @oboca u Jleiimoca.

Ina”HeThI-rurasuTel



®usznueckue cpoiictBa IOnutepa, CarypHa, Ypana u Hentyna. BynkanuueckasiesTenbHOCTb Ha
cnyrHuke Onurepa Mo. [Ipupoa kosier BOKpYT IJIaHET-TUTaHTOB.

IInaHeThI-KapJIMKU U UX CBOKCTBA.

Maubie Tena CoJTHEUHON CUCTEMBI

[Ipupona u nBwxkenue acrepounoB. Crienuduka IBHKECHUS TPYII acTEPOUIOB TpOSHIEB U
I'pekos. IIpupoma u nmxkenue komet. [losic Koiiepa u O6mako komer Opta. [Ipupona mereopoB u
METEOPHUTOB.

Mereopsl 1 METEOPUTHI

[Ipupona mamarommx 3BE3/, METEOPHBIE TTOTOKK M UX pajuaHThl. CBA3b MEXIy METCOPHBIMU
MOTOKaMU U KoMmeTamH. [lpuposia KamMeHHBIX U KeJNEe3HBIX MeTeopuToB. I[Ipuposa METEOPUTHBIX
KpaTepoB.

IIpakTnueckas acrpodusuka u puszuka Connna

MeTtomp! acTpoPpu3UUECKUX UCCIIETOBAHUN

YCTpoHCTBO U XapaKTEPUCTUKH TENECKONIOB pedpakTOpoB U pedIeKTOPOB. Y CTPOICTBO
PaanOTENECKOIIOB, PATUOUHTEPPEPOMETPHI.

CoumnHiie

OcHoBHble xapakTepuctuku ConHua. OnpeneneHue Macchl, TEMIEPATypbl U XHUMHYECKOTO
coctaBa CoisHnia. Ctpoenue coimHedHoi atMocdepbl. ComHedHasi aKTHBHOCTh U €€ BIMSHAE Ha 3eMITIO
u 6uocdepy.

Buytpennee crpoenne CoJiHua.

Teopernueckuit pacu€r temnepaTypbl B leHTpe CosHua. SnepHbld MCTOYHUK SHEPTrUU U
TEPMOSIIEPHBIE PEAKLIMM CUHTE3a I'elIMs U3 BOJAOPOJA, MEPEHOC 3Hepruu u3 1eHTpa CosiHIa Hapyxy,
KOHBEKTHBHas 30Ha. HelTpuHHBIHM Teneckon U HabI0AeHHs TOToKa HeUTpuHO oT CoJHIa.
3BE3aLI.

OCHOBHBIE XapaKTEPUCTUKHU 3BE3]T

OnpeneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3J: Macchl, CBETUMOCTH, TEMIIEpaTypbl U
XUMHUYECKOTO cocTaBa. CrekTpanbHas kinaccudukanus 3BE31 u e€ ¢pundeckre ocHOBBL Juarpamma
«CTIEKTPAJIbHBIN KJIACC» — CBETHUMOCTb 3BE3]1, CBS3b MEXKIY MAacCOl U CBETUMOCTBIO 3BE3/I.

Buyrpennee ctpoeHue 38€31

CrpoeHue 3B€3/1b1 I1aBHOM NIOCIIEN0BATENBHOCTH.

CrpoeHue 3B€3/1 KpaCHBIX TUTAHTOB U CBEPXI'MTAaHTOB.

benble kapnuku, HEUTPOHHBIE 3BE3/bI, IIyIbCAPBI U YEPHBIE ABIPBI

Crpoenue 3BE3/1 OenbIX KapIUKOB M MpeleN Ha UX Maccy — mpenen Yanuapacekapa.
ITynbcapsl 1 HEUTPOHHBIE 3BE3ABL. [Iprpoaa 4EPHBIX IBIP U UX ITApAMETPHI.

JIBOMHBIE, KPATHBIE U IIEPEMEHHBIE 3BE3/bI

HaGnroneHnust 1BOMHBIX M KpaTHBIX 3BE3]. 3aTMEHHO-TIEpeMeHHbIe 3BE3bI. OmnpeneneHe Mmace
nBoMHBIX 3BE3. Ilynbcupyromue mnepeMeHHble 3BE3IBI, KpHUBBIE HM3MEHEHHs Onecka 1edens.

3aBHCHMOCTh MEXJy CBETHMOCTBIO M TMEpHOJOM mynbcanuii y nedeuna. Llepenapt — masku BO



BcenenHoi, no KOTOpeIM OMPENENSIOT PACCTOSHUA 10 JANEKUX CKOTUJIEHUNA U T'AJIAKTHUK.

HoBbie 1 cBEpXHOBBIE 3BE3/IbI

XapakTepUCTUKH BCIBIIIEK HOBBIX 3BE3A. CBsi3b HOBBIX 3BE3I C TECHBIMH JBOWHBIMHU
CHCTEMaMH, COJICp)KalIMMU 3Be3qy Oenblii kapiuk. Ileperexanue BemiecTBa M sJACpHBIA B3pPHIB Ha
MOBEPXHOCTU 0Oesioro kKapiuka. Kak B3pbIBarOTCS CBEPXHOBBIE 3BE3/bl. XapaKTEPUCTUKU BCIBIIIEK
CBEPXHOBBIX 3BE37. ['paBUTAIIMOHHBIA KOJUIANC OEIOro Kapiuka ¢ Maccod YaHmpacekapa B COCTaBe
TECHOW JBOWHOM 3B€3/bl — BCIBIIIKA CBEPXHOBOW NIEPBOTO TUIIA. B3pbIB MaCCUBHOM 3BE3/1bI B KOHIIE
CBOEH 2BOJIIOIIMN — B3PBIB CBEPXHOBOM BTOporo Tumna. HalmrogeHne ocTaTtkoB B3phIBOB CBEPXHOBBIX
3BE3.

DBOJIIOIHS 3BE3/: POKICHHE, )KU3HB U CMEPTH 3BE3]]

Pacu€r nmpomomKuTEeNIbHOCTH KU3HU 3BE3] Pa3HOM MacChl HA IIABHOW MOCIEAOBATEIBHOCTH.
[Tepexon B KpacHbIE TUTAHTBI U CBEPXTHUTAHTHI MOCTE HcueprnaHusi Bojoposaa. CHOKOWHas SBOJFOIIMS
MaJIOMaCCUBHBIX 3BE3]1, ¥ TPAaBUTAIIMOHHBIN KOJUTAIC M B3PHIBC 00pa30BaHUEM HEUTPOHHOM 3BE3/bl WIH
4EPHOM JIIPbl MACCUBHOM 3Be3/1bl. OnpeieieHne Bo3pacTa 3BE3IHBIX CKOIJICHUI U OTAEIbHBIX 3BE3/ 1
MIPOBEPKA TEOPHUHN IBOIIOLUH 3BE3 L.

Mneunsiii [1yTs

I'a3 u npuIE B ["astakTHKe.

Kaxk o0pa3yrorcst orpaxkatenbHbie TyMaHHOCTH. [louemy cBetsarcs nuddy3Hbie TYMAHHOCTH

Kak kOHLIEHTpUPYIOTCS ra30Bbl€ U NIBUIEBbIE TYMAHHOCTH B [ 'anakTuke.

PaccesiHHbIE U IapOBbIE 3BE3AHbIC CKOIICHUS.

HaGnrogaembie cBOWCTBAa pacCesHHBIX 3BE3IAHBIX CKOIUIeHHWH. HaOmromaembie cBoWCTBa
IApOBBIX 3BE3IHBIX CKOIUIEHMH. PacnpeneneHve u xapakrep ABMKEHUs CKOIUICHUN B ['amaktuke.
Pacnpenenenue 3B€37, CKOIIIEHHUI, ra3a u nbln B ["anakTuke.

CepxmaccuBHasg ué€pHas Jplpa B HeHTpe ['amaktuku u kocMudeckue iyuu. MHbpakpacHbie
HAOMIOJICHUST JBMDKGHUSA 3BE3J B IeHTpe lamakTuku u oOOHapykeHue B LeHTpe [amakTtuku
CBEPXMACCHUBHOM 4epHOU IbIpbl. Pacuér mapameTpoB cBepXMacCHMBHOW 4€pHOM nbIpbl. HabmroneHus
KOCMHMYECKHUX JIy4el U UX CBS3b CO B3PbIBAMU CBEPXHOBBIX 3BE3/I.

lanaxtuku.

Kak knmaccudunupoBaiu raiakTiuky mo Gopme U kKamepToHHas auarpamma Xab6ma. CBoiicTBa
CHUPAJIbHBIX, ITUIITUYECKUX U HENIPAaBUJIbHBIX FalakTUK. KpacHoe cMellleHHne B CIIEKTPax TaJIakKTHK U
OIIPEEIIEHUE PACCTOSIHUS 10 HUX.

3akon Xab0ma.

Bpamenue ramnaktuk U TEMHas MaTepus B HHX.

AKTHBHBIE TaJIAKTHUKU U KBa3apbl

[Ipupona aKTHMBHOCTH TalaKTUK, PAaJAOTANAKTUKA W B3aWMOJCHCTBYIOIIME TaJlAKTHKU.
HeoObr4nbIe cBOCTBA KBa3apoB, UX CBA3H C SPAMHU TAIAKTUK H aKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CKomIeHHS TalaKTHK

HaGnronaemble cBOMCTBAa CKOIUICHMH TaJaKTHK, PEHTI'C€HOBCKOE H3JIy4YEHHUE, TeMIleparypa H



Macca MEXTaJlaKTHYeCKOTo Ta3a, HEeOOXOAMMOCTh CYIIECTBOBAHHS TEMHON MAaTE€pUU B CKOILICHUSX
raiakTUK. OlleHKa Macchl TEMHONM MaTepUM B CKOIUIEHMSX. Slyencras CTpyKTypa paclpeneiaeHus
rajJakTUKHA CKOIUJIEHUW rajJaKTHK.

Ctpoenue u 3Bo.1Ionus Beesnennoii

KoHeyHocTh 1 OECKOHEUHOCTh BcelleHHOM — mapajoKChl KJIIACCUYECKOW KOCMOJIOTHH. 3aKOH

BCEMHUPHOTO TATOTEHUS W MPEICTABICHUS] OKOHEYHOCTH M OECKOHEYHOCTH
Bcenennoii. @otomeTpruyeckuil napaJokc U MPOTUBOPEUNS MEXIY KIaCCUYECKUMU MPEACTABICHUSIMU
o cTpoeHun Bcenennoil u HaOmoaeHusmu. HeoOxonuMocTs mpuBiedeHHs] oOOWIEH TeopuH
OTHOCUTENILHOCTH [UIsl MOCTpoeHMs] Mojenu BcenenHoi. CBs3b MeXAYy T€OMETPUUYECKHX CBOMCTB
MPOCTpaHCTBa BceneHHoM ¢ pacrnpeneneHneM U JBUKCHUEM MaTEpUU B HEM.

Pacmmpsromasica Beenennas

CBs13b cpefHEl IUIOTHOCTU MAaTEPUM C 3aKOHOM paclIUpPEeHHs] U T€OMETPUUYECKMMU CBONCTBaMU
Bcenennoii. EBknuaoBa n HeeBkinIoBa reoMmetrpusa BceenenHoil. OnpenenieHue paauyca U BO3pacta
Bcenennoii. Mogens «ropsiueir Beenennoit» u penukroBoe uznydeHus OOpa3oBaHUE XMMHUYECKHX
aneMeHTOB BO Bceenennoil. O6umine renus Bo BceeneHHONW M HEOOXOOMMOCTh 00pa3oBaHUs €ro Ha
paHHUX dTanax dBojtonnu BeenenHoit. Heo0XxomuMocTs He TOTBKO BHICOKOM TUIOTHOCTH BEIIECTBA, HO
U €ro BBICOKOHW TeMmIlepaTypbl Ha paHHUX AdTamax 3Bojitonuu BceenenHoil. PennkroBoe m3nydeHue —
M3JIy4eHHE, KOTOPOE OCTANI0Ch BO BCEIEHHON OT ropsidero M CBEPXIUIOTHOTO COCTOSTHUSI MAaTEPHUM HA
paHHUX J3Tamax XW3HU Bcenennoi. HaGmromaembie CBOWMCTBA pPENUKTOBOTO u3MydeHUs. [louemy
HE00X0IMMO MpUBJIEUEHUE 00IIeH TEOPUU OTHOCUTEIBHOCTH JIJIsl IOCTpOeHust Moienu BeeneHHO.
CoBpeMeHHBbIE POOJIEeMbI ACTPOHOMHUM
YckopenHoe pacmpenne BeesieHHOW U TEMHAS SHEPTrUs.

Habmonenusi cBepxHOBbIX 3BE3A | THma B Janékux rajlakTUKaX U OTKPBITHE YCKOPEHHOTO
pacuupenus Beenennoil. OTKpbITHE CUIIBI BCEMUPHOTO OTTAJIKMBAaHUA. TEMHasl 3HEpPIusl yBEIUYUBAET
Mmaccy Beenennoit mo mepe e€ pacmupenus. [Ipupoaa cunsl BceMupHOro oTraakuBaHus.

Oo0napy:xeHHe IJIAHET BO3JIe APYIrUX 3BE3/.

Habmionenust 3a nBMKeHHEM 3BE3] U OMPENCIICHUS MacC HEBUJIUMBIX CIYTHHUKOB 3BE3],
BO3MYILAIOIIUX UX MPSMOJIMHEHHOE IBIKEHUE. MeToabl oOHapykeHus dK30IutaneT. OleHKa yCIoBHi
Ha TIOBEPXHOCTAX dK301IaHeT. [Touck sk30mianeT ¢ KOMPOPTHBIMU YCIOBHUSIMU JUISl )KU3HHU HA HUX.

[Toucku xu3HM U pazyma BOo BcenenHoi.  Pa3Butue npencraBieHuUld O BOZHUKHOBEHUU U
CyLIECTBOBaHUM KU3HM BO BcenenHoll. CoBpeMEHHbIE OIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX

nupunm3anuii B I'amaktuke. IlombeITku O6H8.py>KeHI/IH N IMOCBUIKM CHUTIHAJIOB BHC3CMHBIM

LIUBUJIN3AIASIM.
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KaJ’IeH}IapHO-TeMaTI/I‘IECKOC IMJIAHUPOBAHUECIIO

aCTPOHOMUH
Ne Cporit mpoBeAeis KommyectBo
ypoxa YpOKa Tema ypoka 4ACOB
10 IJIaHy | 1O QaKTy

Tema: BBenenue 1

1 1 nenens BBenenue B acTpOHOMUIO

Tema: Acrpomerpust 5

2 2 Henens 3Bé3nH0E HEOO

3 3 Henens HebGecHbIe KOOpPIUHATEHI

4 4 genens Bumnmoe JIBHKEHHE IaHeT |
CouHna

5 5 Henens JBwxenne JIyHbI 1 3aTMEHHS

6 6 Henens Bpewmsi. Kanenmapb

Tema: HeOecnast MexaHMKa 3

7 7 Henens Cucrema mupa

8 8 Henens 3akonbl Kensepa ABMKEHHS TIAHET

9 9 Henens Kocmuueckue CKOPOCTH u
MEXIIJITAHETHBIC TTePETETHI

Tema: Ctpoenue Co/IHEeYHOH CHCTEMBI 7

10 10 menens CoBpemMeHHbIE MIPEICTABJICHUS 0
ctpoenud U coctaBe  CoJiHeUHOH
CHCTEMBI

11 11 wenens IImanera 3emis

12 12 wenens JlyHa u e€ BnusiHuE Ha 3eMIIIO

13 13 venens [InaneTsl 3¢eMHOM TpymIIbI

14 14 wenens IlmaneTsl —  TUraHTHIL [Tnaners!
KapJIUKH.

15 15 nenens Mainsie Tena ComHEUYHON CUCTEMEI

16 16 nenens CoBpemenHble IIPEJICTaBIICHHUS 0
MIPOUCXOXKIACHUN ColtHeuHOMH
CHCTEMBI

Tema: Acrpodusnka u 3B€31HasA aCTPOHOMMUS 7

17 17 nenens Mertozp! acTpohpu3nIecKux
UCCIIEI0BAHUI
18 18 nenens Counnue




19 19 nenens BryTpeHHee CTpoeHHuE M HCTOYHUK
sHeprun CosHua

20 20 Henmens OCHOBHBIC XapaKTEPUCTHKH 3BE3]T

21 21 nenens benbie kapnuku. ..

22 22 Henens HoBrble u cBepXHOBBIE 3BE3/IbI.

23 23 Henens DBOJTIONHUS 3BE3/T

Tema: MuieyHbli NyTh

24 24 yenens I"a3 u OBLIb B rajJakTUKE.

25 25 Henens PaccesHHbie W 1IapoBBIC 3BE3IHBIC
CKOIIJIEHUS

26 26 Henens CBepx maccuBHasi 4€pHas IpIpa B

OEHTPEC MIJICHHOTO ITYyTHU

Tema: I'atakTUKH

27 27 "enens Knaccudukanus ragakTuk.

28 28 Henens AxTuBHBIE ["aTlakKTHKN U KBa3aphl.

29 29 Henens CKOIUUIEHHE TAJIaKTUK

Tema: Ctpoenue u 3Bo/onusa BeesreHHoi

30 30 Henens Koneunocts u OECKOHEYHOCTh
Bcenennoi Pacumpstroascs
Bcenennas.

31 31 "Henens Mogenp «ropsiueii  Bcenennoit»  m

PEIMKTOBOC U3IYYCHHUEC

Tema: CoBpeMeHHbBbIE

npoodaeMbl ACTPOHOMUM

32 32 Hepens YckopeHHoe pacIIMpeHue
Bceenennoii u TéMHast sHEpTUs

33 33 Henens OOnapyxeHue IMIaHeT BO3JE APYrux
3BE3]T

34 34 nenens Ilouck  xu3HM W  pa3yma  BO

Bcenennoit
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