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IMosicuuTeIBLHAS 3aIIUCKA

— denepanbHOTO TOCYIaPCTBEHHOTO CTaHIapTa CPETHETO OOIIEro 00pa30BaHUs», YTBEPIKICHHOTO
npuka3oM MunucrepcTBa obpasoBanusi u Hayku Poccuiickoit ®@eneparnuu ot 17.05.2012 Ne 413 (c
A3MEHEHUAMU U nonoiHeHussMA or 29.12.2014 Ne 1645, or 31.12.2015 Ne 1578,

ot 29.06.2017 Ne 613, ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712);
- ABTOpPCKO# TIporpaMmsl 1o yueoHomy npeamety B.M. Hapyruna «ActpoHomus. MeToaudeckoe

nocobue 10-11 knaccel. ba3oBblii ypoBeHb: y4ued mocoOue mjisi yuuTenerd o01meoO0pa3oBaTeIbHBIX
opranuzaiuit. — M.: [Ipocserienue, 2017. — 32 ¢. — (Cdepsr 1-11).
- "Actponomus" 10-11 kmaccel: yue0. mis oOmieoOpa3oBar. opraHu3aiuii: 0a30BbId yPOBEHB. /

B.M. Yapyrun. — M.: IIpoceemienne, 2018. — 144 c.: wi. — (Chepsr 1-11).

CornacHo kaneHaapHoMy ydeOHoMy rpaduky Ha 2023/2024 yueGusbiii rog B 11 kmacce 34
y4eOHBIX HeJlellb. B COOTBETCTBUH ¢ yu4eOHBIM TUIAaHOM cpenHero obmiero oOpasoBanus Ha 2023/2024
y4eOHBIH roJl Ha u3ydyeHue yueOHoro npeamera « ACTpoHoMUs» oTBoauTCs 1 yac B Hexento. [loaTomy
pabouas mporpamma o yuyeOHoOMy mpeamery «AcTtpoHoMusi» Ha Juid 11 kiacca paccuurana Ha 34
y4eOHBIX Yaca.

ILnanupyembie pe3yJbTaThl 0CBOCHHUS YU4eOHOT0 NpeaMeTa

JINYHOCTHBIE PE3ybTATHI:

- yYMEHHUE YIpaBJIATh CBOEH MO3HABATEIBHOM EATEIbHOCTHIO;

TOTOBHOCTb U CIIOCOOHOCTHh K 0Opa30BaHUIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HAa MPOTSKEHUU BCEH
KHU3HHM;, CO3HATEJIbHOE OTHOIIEHHWE K HENpPEepbhIBHOMY OOpa30BaHUIO Kak YCJIOBHIO YCIEIIHOM
npo¢eccuOHaTbHON U OOIIECTBEHHON NesTEIbHOCTH;

YMEHHUE COTPYJHUYATh CO CBEPCTHUKAMU, JIETbMHU MJIQJIIIIETO BO3PACTa, B3POCIBIMUA B 00pa3oBaTeIbHOM,
y4eOHO-HCCIIeI0BATENBCKOM, MPOEKTHONW M APYrUX BUAAX JIEATEIHLHOCTH;

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH;
OCO3HAHME 3HAYMMOCTH HAyKH, BIAJCHHUS JOCTOBEPHON MH(MOpMAIMel O TepeTOBBIX TOCTHKEHUSIX U

OTKPBITHUAX MHpOBOﬁ U OTEYECTBEHHOM HAayYKH; 3aUHTCPCCOBAHHOCTb B HAYYHBIX 3HAHUAX 00



yCTpOHCTBE MHpa U 00LIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY;
- YyBCTBO TOPAOCTH 32 POCCUHUCKYIO (PH3UUECKYIO HayKy, TYMaHU3M;

- IMOJIOKHUTECIIBHOEC OTHOICHUEC K TPYAY, HECICYCTPEMIICHHOCTD,

IKOJIOTHYECKasl KyJIbTypa, OEpeKHOE OTHOIICHUE K POJHON 3eMIie, MPUPOAHBIM OorarcTBam Poccuu u
MHpa, TIOHMMAHHE OTBETCTBEHHOCTH 34 COCTOSIHHE MPHUPOJHBIX PECYpCOB M  pa3yMHOE
MPUPOJOUCIIOIH30BAHUE.

MertanpeaMeTHbIE pe3yJIbTaThl:

Perynarusueie YV /1:

OO0yJaroIMics CMOXKET:

CaMOCTOSITEIIbHO OTPEIEIATh eI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7]a41 B
00pa30BaTeNbHON 1eATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

OILICHUBATh PECYPCHI, B TOM UHMCJIE€ BPEMs U JPyrue HeMaTepHallbHbIe Pecypchl, HEOOXOAUMBIE TS
JOCTH>KEHHS TIOCTABJICHHOW paHee 1eNH;

COTIOCTABJISITh UMEIOIIHECS BO3MOKHOCTH W HEOOXOAMMBIE Ui JOCTHXKEHUS IIeNIU PECYPCHI;

- ONPEIETATh HECKOIBKO MyTEH JOCTHKEHUSI TTIOCTABIICHHOM 11EJIH;

3a/1aBaTh NapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOXHO ONPEAEIUTh, YTO LIeJIb JOCTUTHYTA;

- COTIOCTABJISITH MOJTYYEHHBIN PEe3yJbTaT ACATEIHLHOCTH C TTIOCTABICHHOM 3apaHee 1eNbIo;

OLICHUBATh IOCJICIACTBUS JOCTYDKEHUS  IIOCTAaBJICHHOM ICIU B JIeITENIbHOCTH,
COOCTBEHHOM KU3HU U )KU3HU OKPYKAIOIIUX JTFOEH.

[To3naBarensubie YV [:

OO0y4aromuiicss CMOXKET:

- KPUTHYECKH OI[EHWBATh U HHTEPIPETUPOBATH HH(DOPMAITUIO C PA3HBIX MTO3UIINIA;
- pacmo3HaBaTh U GUKCUPOBATH MTPOTUBOPEUHS B HUH(DOPMALIMOHHBIX HCTOYHUKAX;

HCIIOJIb30BaTh Pa3IMYHbIE MOJIEIbHO-CXEMATUUECKUE CPEICTBA JJIsl MPEACTaBICHUS BbISIBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHUKAX MTPOTUBOPEUHH;

OCYIIECTBIISITh Pa3BEPHYTHIN HHPOPMAIIMOHHBIN TTOWCK U CTABUTh HE €r0 OCHOBE HOBBIC (yUeOHBIE 1
TTO3HABaTEJIbHBIC) 33J1a4H;

- MCKaTh M HAXOJUTHh 000OIIEHHBIE CTIOCOOBI PEIICHUS 3a1a4H;

MPUBOIUTH KPUTUYECKUE ApPTYMEHTHI, KaK B OTHOILIEHUU COOCTBEHHOTO CYXKICHHSI, TaK U B OTHOIICHUHU
JEWCTBUN U CYXIEHUM APYroro 4eaoBeKa;

- aHAJM3UPOBATH U MPEOOPA30BHIBATH MPOOJIEMHO-TTPOTUBOPEUNBLIE CUTYAIUH;

BBIXOJHMTH 32 PaMKH Y4eOHOTO MpeaMeTa U OCYIIECTBIIATH IEICHANPABICHHBIN MOUCK BO3MOXKHOCTH
IIUPOKOTO TIEPEHOCA CPEACTB M CIIOCOOOB JICUCTBUS;

BBICTPAaWBaTh WHIWBHUAYATbHYIO 00pa30BaTEbHYI0 TPACKTOPUIO, YUYUTHIBAS OIPAaHUUYEHUS CO CTOPOHBI
JIPYTUX YYACTHUKOB M PECYPCHBIE OTHOIIEHUS;

MEHSTh U YIACPKUBAThH Pa3HbIC TO3UINH B TTO3HABATEILHOM ACSITETLHOCTH (OBITh YICHHKOM W YUHUTEIIEM;
dbopMynupoBaTh  00pa30BATENBHBIM  3alPOC HM  BBHIMONHATH  KOHCYJIbTAaTHBHBIE  (PYHKIIMH

CaMOCTOSITENIbHO; CTaBUTh MpoOJieMy M paboTaTh HAJ €€ pelIeHHEeM; YIPaBiIsATh COBMECTHOM



MO3HABATEIBHOMN IEATEIHHOCTHIO U TTOTYUHSATHCS).

Kommynukatusabie YV /I

OO0yuaromuiicss CMOXKET:

OCYIIECTBIISITh JIEJOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMHU (KaK BHYTpHU
o0pa3oBaTenbHON OpraHu3aluy, Tak U 3a €€ IpeleiaMu); - IPU OCYIIECTBICHUU TPYIIOBOM paboOThI
OBITh KaK PYKOBOJAMTEJIEM, TaK U YJIECHOM MPOEKTHON KOMAaH[Ibl B Pa3HBIX POJIAX (F€HEpaTOpOM UIEH,
KPUTHUKOM, UCTIOJTHUTEJIEM, ITPE3CHTYIOIIUM U T.J1.);

Pa3BEpPHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUE aJICKBATHBIX (YCTHBIX U
MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

- pacrno3HaBaTh KOH(PJIMKTHBIE CUTYAIlHH U TPEJOTBPAIIATh KOHMIUKTHI 10 UX aKTUBHOU (ha3bl;
- COIJIACOBBIBATH TIO3UIIMM WICHOB KOMaHABI B TIpolecce paboThl HaJ O0O0mUM

MIPOYKTOM/pEIICHUEM;

NPEACTaBIATh IYOJIUYHO pE3YJIbTaThl WHIAMBHIYaIbHOH W TPYIIIOBOW JEATEIBHOCTH, KakK Iepen
3HAKOMOW, TaK U Mepesi HE3HAKOMOU ayJAUTOPHEN;

noaouparb MapTHEPOB AJS JAEJIOBOM KOMMYHHKALMU, MCXOJS U3 COOOpakeHUH pe3yabTaTHBHOCTU
B3alMOJICICTBUS, a HE JIMYHBIX CUMIIATH;

- BOCIIPMHUMATh KPUTHUECKUE 3aMEUYaHUsl KaK pecypc COOCTBEHHOTO pa3BUTHS;

TOYHO U €MKO (OpMYJIMPOBATH KaK KPUTUYECKHE, TaK U O0JIOOpPUTENbHbIE 3aME€UYaHUs B aJipec JPyrux
mofed B paMKax JeJIoBOi M o0pa3oBaTeNbHON KOMMYHMKAllMM, M30eras NMpH 3TOM JIMYHOCTHBIX
OLICHOYHBIX CYKICHUI.

[IpenmeTrHble pe3yabTaThI:

BrimyckHuK Ha 6a30BOM ypOBHE HAYUHUTCS IOHUMATH!

CMBICJT TIOHATUMN: TE€OLIEHTPUYECKas U IeJIMOIEHTpUYEcKasl CUCTeMa, BUUMas 3BE3/IHAsl BEJIMUYMHA,
CO3BE311€, IPOTUBOCTOSHUS U COEIMHEHUS IIJIAHET, KOMETA, ACTEPOUJ], METEOP, METEOPUT, METEOPOUT,
IIJIAaHETA, CITYTHUK, 3Be3/1a, ConHedHas cucrema, ['anaktuka, BeenenHas, BceMUpHOE M TOSICHOE BpeMs,
BHECOJIHEYHAsI TUIaHeTa (9K30IJIaHeTa), ClIeKTpasibHas KiIacCU(PUKAIUS 3BE3/, apajulakc, PETUKTOBOE
n3iydeHue, bonbion B3psis, yepHas asbipa;

CMBICIT (PU3NYECKHUX BEJIMYMH: TapCeK, CBETOBOM T'0J, aCTPOHOMUYECKAsl €IMHULIA, 3BE3/JHAsl BEIMUNHA;

CMBICH (pU3NYeCcKOro 3akoHa Xa00ua;

OCHOBHBIE€ A3Talbl OCBOEHUS KOCMHUYECKOI'O IMPOCTPAHCTBA; THUITOTE3bI

npoucxoxaeHuss COITHEUHOM CUCTEMBI;
OCHOBHBIC XapaKTEpUCTHKH U cTpoeHne CONHIIA, COJHEYHOM aTMocdepsl; pa3mepsl [ amakTukuy,
MoJIOKEeHHE U neproa oopameHust ColHIa OTHOCUTENBHO HEeHTpa ['alakTHKY; yMeTh:
IIPUBOJIUTH IPHUMEPBL: POJIU aCTPOHOMHHU B Pa3BUTUU LMBUWIM3ALUM, UCIIOJIB30BAHHUS METONOB
HCCJIEIOBAHUM B aCTPOHOMMH, PA3JINYHBIX JUANTA30HOB MIEKTPOMArHUTHBIX U3JIy4E€HUN U1 IOJy4EHUS
uHpopmanuu o0 oObekTax BceneHHOH, mosyueHUs acTpOHOMUYECKOH HH(OpMAIMK C MOMOIIBIO

KOCMHUYCCKHUX aIlllapaTOB U CIICKTPAJIbHOT'O aHAJIN34a, BIIUAHUSA COJTHEYHOM aKTUBHOCTH Ha 3€MJHO;



OINMKCHIBATh U OOBSCHATH: PAa3IUuus KalleHAapeH, YCIOBUS HACTYIUICHUS COJIHEYHBIX U JIYHHBIX
3aTMeHuH, pa3bl JIyHBI, CyTOUHBIE IBH)KEHHS CBETHII, IPUYMHBI BOSHUKHOBEHHSI TIPUJIMBOB U OTJIMBOB;
MIPUHITUTT ACHUCTBUS ONTHYECKOTO TEJIECKOIa, B3aUMOCBSI3bh (PU3HKO- XUMUUYECKUX XapaKTEPUCTUK 3BE3/T
C UCIOJB30BAaHWEM JMATPAMMBI «I[BET-CBETUMOCTHY», (U3HUECKUE TPUYHHBI, OMPEACIISIONINE
paBHOBECHE 3B€3]l, HCTOUHHK HEPTUU 3BE3]l M MPOUCXOXKICHHE XUMHUYECKUX 3JIEMEHTOB, KpacHOE
cMmenieHue ¢ momombio 3ddekra Jlomepa; xapakTepu3oBaTh OCOOCHHOCTH METOJIOB IO3HAHUS
ACTPOHOMHHU, OCHOBHBIC 3JIEMEHTHI M CBOWCTBA IJIaHET COJHEYHON CHUCTEMBI,METOJIbl ONpPEACICHUS
pacCcTOSIHUN W JTMHEWHBIX Pa3MEpOB HEOSCHBIX TEJ, BO3MOKHBIC ITyTH IBOJIOIMU 3BE3J PA3IUYHOU
MacCHI;

HaxoJUTh Ha HeOe OCHOBHBIE cO3Be3Msa CeBepHOTO MoyIiapus, B ToM yucie: bonbimas Measenuna,
Manass Measenuna, Bonomnac, Jlebenp, Kaccuones, OpuoH; cambie sSipku€ 3BE3/bl, B TOM YHUCIIE:
[Tonspuas 3Be31a, Apktyp, Bera, Kanemna, Cupuyc, berenbreiize;

UCII0JIb30BaTh KOMIIBIOTEPHBIE MPUIIOKEHUS IS onpeesnenus noynoxenuss Connua, JIyHsl u 3Be3/1 Ha
mo0yI0 1aTy U BpeMsl CYTOK JJIsi JAHHOTO HACEJIEHHOTO MMYHKTA;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMCHHSI B TIPAKTHUECKOM JIEATEIBHOCTH U IMMOBCEAHCBHOU
JKHM3HU JIJIS:
MMOHUMaHUS B3aMMOCBS3M aCTPOHOMHUHU C APYTMMHU HayKaMH, B OCHOBE KOTOPBIX JIXKAT 3HAHHS 1O
aCTPOHOMUHU, OTZEJICHUE €€ OT JKEHAYK;
OLICHMBaHMsI MHPOpMaIUH, cofepxaiueiics B coodmenusx CMU, MHtepHeTe, HayuHO- MOMYJSPHBIX
CTaThIX».

[Tnanupyemsble pe3ysbTaThl OCBOSHHS Kypca acTpoHoMuu B 11 kacce



[TonyunTs TIpencTaBICHHs] O CTPYKType M MaciiTabax BceneHHO# M MecTe ueoBeKa B
Hell. Y3HaTh 0 cpelcTBaX, KOTOPhIE UCIOJIB3YIOT aCTPOHOMBI, YTOOBI 3aIJIIHYTh B caMble YAaJIEHHbIE
yroiku BceneHHO# 1 HE TONBKO yBUIETh HEOECHBIE Tella B HEJAOCTYIHBIX C 3eMJIM JUana3oHax JIHH
BOJIH JIGKTPOMAarHUTHOTO W3JIY4YEHHUs, HO U y3HaThb O HOBBIX KaHajaX MOJy4eHUS HHPOpPMALUU O
HEOECHBIX TeIax C HOMOIBI0 HEUTPUHHBIX U IPAaBUTALIMOHHO- BOJIHOBBIX TEJIECKOIIOB.

VY3HaTh 0 HaOIOJaEMOM CIIOKHOM JBMKEeHUU TuiaHeT, JIynsl n ConHIa, UX MHTEPIpEeTaluu.
Kakyto ponp urpanu HaOmroneHus: 3atmMeHuid Jlynsl u ConHua B >KM3HH OOLIeCTBa U HUCTOPHS MX
Hay4YHOro o0bscHeHus. Kak Ha OCHOBE aCTpPOHOMMUYECKUX ABJICHUN JIFON HAYYMIIUCh U3MEPSTh BpeMs
U BECTH KaJIeHJaphb.

V3Harp, Kkak Onarogaps pa3BUTUIO AaCTPOHOMMM JIFOJM HEPEeLuIM OT MpPeACTaBICHUs
T€OLIEHTPUUECKON CUCTEMbI MHpa K PEBOJIIOLIMOHHBIM IPEACTABICHUAM I'€TMOLEHTPUUECKON CUCTEMbI
mupa. Kak Ha ocHOBe mocienHeil ObLIM OTKPBITHl 3aKOHbI, YIPABIAIOLIME ABM)KEHHEM IUIAHET, U
[I03/JHEE, 3aKOH BCEMUPHOTO TATOTEHHUS.

Ha npumepe ucnonp3oBaHus 3aKOHAa BCEMUPHOrO TATOTEHHS IOJIYYUTh MPEICTABICHUS O
KOCMHMYECKUX CKOPOCTSIX, HA OCHOBE KOTOPBIX PAaCCUUTHIBAIOTCS TPAEKTOPUHU MOJETOB KOCMHUYECKUX
annaparoB K IUIaHETaM. Y3HaTh, KaK MPOSABISAET ceOs BCEMUPHOE TArOTEHUE HA SBJICHUSAX B CHCTEME
3emisi—JlyHa, ¥ SBOJIOLUIO 3TON CUCTEMBI B OYTyIIIEM.

VY3HaTh 0 COBPEMEHHOM IPEACTaBICHUH, O CTpoeHUH COJTHEUHON CUCTEMBI, O CTPOCHUH 3eMIIH
KaK IUJIaHEeThl M MPHUPOJIe MAPHUKOBOIrO 3(PQeKTa, 0 CBONCTBAX IUIAHET 3€MHOM TpYNNbl U IUIAHET-
TMTaHTOB U 00 MCCIEeOBaHMUAX acTepOMJOB, KOMET, METEOPUTOB M HOBOTO Kjlacca HEOECHBIX Tell
KApJIMKOBBIX IJIAHET.

[TomyuuTh TIpeACTaBICHHE O METOJaX acTPO(U3UUECKUX HUCCIICIOBAHMM M 3aKOHAX (DU3UKH,
KOTOPBIE UCTIONB3YIOTCA VI U3yUeHHs (PU3MUECKH CBOMCTB HEOECHBIX TeIl.

V3nare npupony ConHIa M €ro akTUBHOCTH, KaK COJIHEYHAsl aKTUBHOCTH BIUSAET HAa KJIMMAT U
o6uocdepy 3emin, Kak Ha OCHOBE 3aKOHOB (DM3UKU MOYKHO paccuuTaTh BHyTpeHHee cTtpoeHue CoiHia
U Kak HaOJo/IeHus 3a moTokaMu HelTpruHOo oT CoJHIIa HOMOTIJIHM 3arisiHYTh B IeHTp CoslHIIa U y3HaTh
0 TEPMOSIEPHOM UCTOYHUKE IHEPTHUHU.

Y3HaTh, KaK ONPEENSIOT OCHOBHbIE XapaKTEPUCTUKH 3BE3] M UX B3aUMOCBSI3b MEXY COOOM, O
BHYTPEHHEM CTPOEHHH 3BE3]l U MCTOYHHMKAX WX DHEPIMH; O HEOOBIYHOCTH CBOMCTB 3BE3N OeIbIX
KapJIMKOB, HEUTPOHHBIX 3BE3/1 U UEPHBIX JIBIP. Y3HATh, KAK POXKJIAIOTCS, )KUBYT U YMHUPAIOT 3BE3/IBI.

VY3HaTh, Kak MO HAOMIOACHUAM MYJIbCUPYIOIIMX 3BE3A Iedens] omnpeneniTb pacCTOSHUS 10
APYTHX TaTaKTUK, KaK aCTPOHOMBI IO HAOIIOJCHHUAM JBOMHBIX M KPaTHBIX 3BE3/ ONPEETIAIOT X MACCHI.

[TonyuuTs mpeacTaBieHUs O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3Jl M y3HATh, KaK B 3BE3/aX
00pa3yroTCs TAKENbIE XMMUYECKHUE DIIEMEHTHI.

VY3HaTh, Kak ycTpoeHa Hama ['amaktuka — Miueunsiii [lyTe, Kak pacrpezneseHsl B Heu
paccessHHbIC U IIapOBBIE 3BE3/IHBIE CKOIUIEHUS M 00J1aKka MEeX3BE3IHOTO ra3a U nbutd. Kak ¢ moMoIeio
HaOIoAeHNH B HH(PAKPACHBIX JIydaX yIaloCh IPOHUKHYTh Y€pe3 TONILY MEX3BE3HOrO ra3a U MbLIH

B LIeHTp ["anakTuku, yBUAETh JBUKEHHE 3BE3]] B HEM BOKPYT CBEPXMACCUBHOM YEPHOM ABIPHI.



ITomyunTs IpencTaBICHUE O PA3JIMYHBIX TUIAX TAJAKTUK, Y3HATh O MPOSBICHUAX aKTUBHOCTH
TajlakTUK WM KBa3apoB, PAaCHpelesCeHUM TalaKTHK B MPOCTPAHCTBE M (POPMUPOBAHUM CKOIJICHUH U
SYEUCTON CTPYKTYPBI UX PACIPENCICHUS.

VY3HaTh O CTPOEHUHU U HBOJIOLMH YHUKaIbHOTO 00bekTa Beenennoil B nenoM. [Ipocnenurs 3a
pa3BUTHEM MPEJICTABIEHU O KOHEYHOCTH U OecKOHeuHOoCTH BceneHHOH, 0 (yHAaMeHTaIbHBIX
IapaloKcax, CBA3aHHBIX C HUMH.

[ToHsATh, KaKk U3 HAOIIOIAEMOT0 KPACHOTO CMEIIEHHS B CIIEKTpaX NAIEKUX TaTaKTUK MPUILIH K
BBIBOJly O HECTAIlMOHAPHOCTH, PACIIMPEHUH BceneHHOH, W, YTO B HPOILIOM OHA ObUIa HE TOJIBKO
IUIOTHOHM, HO U TOopsAYel M, 4TO HaOII0aeMOe PEeIMKTOBOE MU3JIyYeHHE MOATBEP)KIAET 3TOT Ba)KHBIN
BBIBOJI COBPEMEHHOM KOCMOJIOTHH.

V3Hath, KaKk OTKPBUIM YCKOPEHHOE pacCIIMpeHUe BeeneHHOM U ero CBA3bI0 ¢ TEMHOW YHEPTUEN
Y BCEMUPHOM CUJIOW OTTAJIKUBAHMUSL, IPOTUBOCTOSIEH BCEMUPHON CHJIE TATOTEHHUS.

V3HaTh 00 OTKPBITUU 3K30IIAHET — IUIAHET OKOJIO JPYTUX 3BE3]1 U COBPEMEHHOM COCTOSIHUU
po0JIeMbl TOMCKA BHE3EMHBIX IUBWIN3ALUI U CBA3U C HUMHU.

HayuuTtbcs mpoBOANTE MPOCTEHIINE ACTPOHOMUYECKHUE HAOIOCHNS, OPUEHTUPOBATHCS CPEIH
APKUX 3BE3] U CO3BE3IUH, U3MEPATh BBICOTBHI 3BE3M M CoiHIA, ONPENesITh aCTPOHOMUYECKUMU
METOJIaMU BpeMs, IIUPOTY U JIOJITOTYy MecTa HaOnroAeHul, usmepars auaMmerp ConHIa U U3MepATh

COJIHCUHYIO aKTUBHOCTD U €€ 3aBUCHUMOCTb OT BpPCMCHHU.



Conep:xanue yyeoHoro npeamera 11 kiace

(34 yaca, 1 yac B HeeJ1I0)

Crpoenue u Maciutadbl BeeneHHOM, U coBpeMeHHbIe HaOII0AeHUs

Kaxkue tena 3anonsaoT Beenennyro. KakoBbl X XapaKTepHBIE pa3Mephbl U PACCTOSIHUSA MEXAY
Humu. Kakue ¢pusndeckue ycinoBus BCTpedaroTcsi B HUX. BeeneHnnas paciupsiercs.

['me m kak paboTalOT caMble KPYIHbIE ONTHYECKUE TelIecKonbl. Kak acTpOHOMBI MCCIEIYIOT
ramma-usirydenue Beenennoi. Uto yBuienu rpaBUTalliOHHO-BOJHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.
AcTpomeTpust

3BE31HOE HEOO U BUAMMOE JABHKEHHE HEOECHBIX CBETHII

Kakue 3B&31161 BXOZAT B co3Be3iust Opuona u JleGens. ConHIle ABMKETCS MO SKIUIITHKE.
[1naneTsl coBepiatoT NeTIIE00pa3HOE IBUKEHUE.

HebecHble KOOpHHATEHI

Yro Takoe HeOeCcHbII KBaTOp M HeOecHbIM MepuanaH. Kak CTpoST 3KBAaTOPUAIBHYIO CUCTEMY
HeOecHBIX KooparHAT. Kak cTposIT TOpU30HTAIBHYIO CHCTEMY HEOECHBIX KOOpPAMHAT.

Bunumoe neuxenue mianer u ConHua

[TeTsnieobpa3zHoe IBUKEHUE IIJIAHET, TIOMATHOE U IPSAMOE IBUKEHUE IJIaHET. DKIIUIITUKA,
304uaKanbHble co3Be3aus. HepaBHomepHOe nBrxkeHne CoHIA MO SKIMITHKE.

JIBrxenune JIyHbI 1 3aTMEHHUS

®a3bl JIyHBl U CUHOIWYECKHUN MeECHLl, YCIOBHS HACTYIUICHUS COJIHEYHOIO W JIYHHOI'O 3aTMEHUM.
[Touemy npoucxoaT coaHeuHble 3aTMeHus. Capoc U npeacka3zaHus 3aTMEHUH.

Bpems u kajienaaps.

3BE3IHOE U COJTHEYHOE BPEMsl, 3BE3AHBINA U TPOIMUYECKUM TOJI.

YCTpoicTBO  JIYHHOTO M COJHEYHOrO  KajeHjaaps, MpoOJeMbl HX COIJIacOBaHUS
IOnunancknii 1 rpUrOpUAHCKUN KaJIeHIapHy.

HeOecnast mexanuka

I'enuoneHTpuyeckas cucrema Mupa

IIpencraBnenus o crpoeHnr COTHEYHOW CHCTEMBI B aHTUYHBIE BPEMEHA U B CPEIHEBEKOBBE.
I'enmuoneHTprueckas cucteMa MUpa, AOKa3aTeIbCTBO BpamieHus 3emiau Bokpyr Comnua. Ilapannmakc
3BE3]1 M ONPEIETICHUE PACCTOSHMS 0 HUX, TAPCEK.

3axonsl Kenuepa

OtkpeiTue N.Kenepom 3ak0HOB JIBH>KEeHMS I1aHET. OTKpBITHE 3aKOHA BCceMHpPHOTo TATOTEeHNs
u 00001ménHbIe 3aKoHbI Kemepa. Onpenenenue Macc HEOECHBIX TElL.

Kocmuueckue ckopoctu

Pacuérsl mepBoil U BTOpoi KOCMHUYECKOW CKOpoCcTH M uX (usnueckuit cmpicia. [Tonér 10.A.
I"arapuHa BOKpyYT 3eMiIu 10 KpyroBoii opoure.

MexniaHeTHbIe IEePeJIEThI.

[TonsTe onTuManbHOW TpaeKTOpUM MOJNETA K IIaHeTe. Bpems monéra K IUIaHeTe W AAThl



CTapTOB.

JIyHa u e€ BinusiHME Ha 3EMJTIO

Jlynusiii penbed m ero mpupona. IIpwimBHoe B3ammopeicTBue Mexnay JlyHoir m 3eMiéi.
VY nanenue Jlynsl oT 3emin u 3ameziieHue BpauieHus 3emnd. llpeneccust 3eMHOM ocu U IpeBapeHue
PaBHOJICHCTBHIA.
CTpoeHue COJTHEYHOH CHCTEMbI

CoBpeMeHHbIe npeicTaBiieHus 0 COJHEYHOH CUCTEME.

CocraB CosHeuHO# cucTembl. [lnaHeTel 3€MHOMl rpynmbl W IUIAHETBI - TUTAHThI, HX
NpUHIUNHATIBHBIE pa3nuuns. O6mako komet Opta u [losic Koitnepa. Pasmepsl Te COTHEYHON CUCTEMBI.

[Inanera 3emis

dopma u pasmepsl 3emin. Bayrpennee crpoenue 3emiu. Pons mapHumkoBoro s¢dekra B
(dhopMUpOBaHUU KIIUMaTa 3EMITH.

[limaHeTsl 3eMHOM TPYIIIBI

Uccnenoanus Mepkypusi, Benepsl u Mapca, ux cxoxects ¢ 3emnéit. Kak napaukoBbiit 3 ekt
rpeeT MOBEPXHOCTh 3eMJIH U meperpeBaeT armochepy Benepol. Ectb nu sxu3Hbp Ha Mapce. DBoomus
opout criyraukoB Mapca ®oboca u [eiimoca.

[1naHeThI-rUranTsl

O®uznueckue cpoiictBa HOnurepa, CatypHa, Ypana u Henryna. Bynkanuueckas qesiTeIbHOCTb Ha
cinytHuke FOmurepa Ho. IIpupona xosen BOKpyr MiIaHET-TUTaHTOB.

[ImaHeThI-KapJIMKU U UX CBOMCTBA.

Mansle Tena CoaHEUHOM cucTeMbl

[Tpupona u nBmwxeHue acrepouyioB. Crneunpuka ABMKEHHUs TPYMHI acTepou]ioB TposHIEB U
I'pexos. Ilpupona u nmwkenne komer. [losic Koitnepa u O6mako kometr Oprta. [Ipupona mereopoB u
METEOPUTOB.

Merteopsl 1 METEOPUTHI

[Tpupona magaromux 3BE37, METEOPHBIE TTOTOKU U UX paguaHThl. CBS3b MEXAY METEOPHBIMU
MIOTOKaMH M KoMeramu. [Ipupona KaMeHHBIX M KENE3HBIX METEOpPUTOB. [Ipupona MeTeopUTHBIX

KpaTepoB.

[ToHsiTHE ONTUMANBHOW TPACKTOPUM MOJIETA K IUIaHETe. BpeMs monéra K IUIaHeTe W J1aThl
CTapTOB.

JlyHa n e€ BausiHHE Ha 3eMIIIO

Jlynnsiii pensed u ero mpupona. IlpwimmBHoe B3ammojeirictBue Mexay JlyHon m 3eMiéit.
VY nanenue Jlynsl ot 3eMnu u 3ameieHue BpauieHus 3emud. [Ipeneccus 3eMHOM OCH U TpeiBapeHue
PaBHOJCHCTBHM.
IIpakTnyeckas acrpopusuka u puzuka Coanua

MeTtobl acTpohU3HUECKUX HCCIETOBAHUN

YCTpoCTBO M XapaKTEPUCTUKU TEIECKOIOB PePPaKTOPOB U PEPIIEKTOPOB. Y CTPOHCTBO



PaaNOTENECKOIOB, paAUOUHTEP(PEPOMETPHI.

CouHie

OcHoBuble xapaktepucTuku ConnHua. OmnpeaeneHue Macchl, TeMIepaTypbl U XHMHYECKOTO
cocraBa Comnna. Ctpoenue comHedHoi armocdepnl. CoHeUHAss aKTUBHOCTD | €€ BIIMSIHHE HA 3EMITIO
u 6uocdepy.

Buyrpennee crpoenne Cosnia.

Teopetnueckuii pacu€r temmneparypbl B 1eHTpe ComnHua. SAaepHblii UCTOYHUK SHEPTUM U
TEPMOSIICpPHBIC PEaKIMU CUHTE3a Teliisd U3 BOAOPO/a, MepeHoC 3Hepruu u3 1eHTpa CoyHla HapyKy,
KOHBEKTHBHAs 30Ha. HeHTpUHHBIN TeaecKkon 1 HabIt0AeHHS TOTOKa HeUTpruHO oT CoJIHIIA.
3BE31bI.

OCHOBHBIE XapaKTEPUCTUKH 3BE3]T

OnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3J: MAacCChl, CBETUMOCTH, TEMIIEpaTyphl H
XUMHYECKOTo coctaBa. CriekTpanbHas kiaccuduranus 3831 u e€ (usmueckue ocHOBEI. [[narpamma
«CTIEKTPAJbHBIN KJIacC» — CBETUMOCTH 3BE3/I, CBSI3b MEXKAY MacCOi M CBETUMOCTBIO 3BE3I.

Bnyrtpennee ctpoenue 3B€31

Ctpoenue 3Be3/1bI II1aBHOM MOCIE0BATEIIBHOCTH.

Ctpoenue 3BE37] KPaCHBIX TUTAHTOB U CBEPXTUTAHTOB.

benbie kapIMKy, HEUTPOHHBIE 3BE3/1bI, TYJIbCAPHI U YEPHBIE JIBIPHI

Crtpoenue 3BE37 OenbIX KapJaMKOB W Tpeaesl Ha MX Maccy — mpenen YaHapacekapa.
[Iynbcapsl 1 HEUTpOHHBIE 3BE3bI. [Iprpoaa 4EPHBIX ABIp U UX MTapaMETPBI.

JIBOViHBIE, KPATHBIE U IIEPEMEHHBIE 3BE3/IBI

Habmronenus qBOMHBIX M KpAaTHBIX 3BE3]I. 3aTMEHHO-TIEpeMeHHbIe 3BE3IbI. Onpesiesienne Mace
nBouHbIX 3BE&3N. Ilynbcupyromue mepeMeHHbIe 3BE3bI, KPUBBIE H3MEHEHUS Orecka Ieden.
3aBUCHMOCTh MEXy CBETHMOCTBHIO M TIEpHOJA0OM Tynbcanuii y uedeun. llepeuapt — masku BO
BcenenHo, Mo KOTOPBIM ONPEAEIISIIOT PACCTOSIHUA 10 JAJIEKUX CKOIIJIEHUNA U T'aJTaKTHK.

HoBble 1 cBEpXHOBBIE 3BE3/1bI

XapakTepuCTUKU BCHBIIEK HOBBIX 3BE31. CBS3b HOBBIX 3BE3] C TECHBIMU JIBOMHBIMU
CHUCTEMaMH, COJIepKallUMH 3Be3dy Oenblii kapiauk. [leperekanue BemiecTBa W sACPHBIA B3PHIB HA
MOBEPXHOCTU Oenoro kapiwka. Kak B3phIBarOTCS CBEPXHOBBIE 3BE3IBI. XAPAKTEPUCTHUKHU BCIIBIIICK
CBEPXHOBBIX 3BE3/. [ paBUTAIMOHHBIN KOJUIanc Oenoro kapiuka ¢ mMaccoil YaHapacekapa B COCTaBe
TECHOW JBOWHOW 3BE€3/Ibl — BCIIBILIKA CBEPXHOBOM IEPBOr0o TUMNA. B3pbIB MAaCCUBHOM 3BE3/1bI B KOHLIE
CBOECH 3BOJIIOIIMM — B3PBIB CBEPXHOBOM BTOpPOTO THIA. HabmrogeHne ocTaTKOB B3PHIBOB CBEPXHOBBIX
3BE3I.

DBOJIIOLMS 3BE31: pOXKACHUE, )KU3Hb U CMEPTh 3BE3]T

Pacuér npoaosKUTEIbHOCTH KU3HU 3BE3M PAa3HOM MacChl Ha TVIABHOM IMOCJIEA0BATEIBHOCTH.
ITepexon B KpacHbIe TUTAHTBl U CBEPXTUTAHTHI MOCJE ucyepnanusi Bogopoa. CroKoHas 3BOJIOLUS
MaJIOMAaCCUBHBIX 3BE3]1, M TPAaBUTALIMOHHBIM KOJUIATIC ¥ B3PBIB C 00pa30BaHUEM HEHTPOHHOM 3BE3/IbI HITH

yEpHOU JIBIPHl MAaCCUBHOM 3Be3/bl. OmpeeneHne Bo3pacTa 3BE3THBIX CKOIUICHUN U OTIAEIbHBIX



3BE3]T U MPOBEPKA TEOPUH IBOJOIAU 3BE3].

Mineunsiii [yt

I'a3 u nmbub B ["anakruke.

Kak o0pasytorcs oTpaxarenbHbie TYMAaHHOCTH. [Touemy cBeTsTcs nuddy3Hble TYMAHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbIE U NbUIEBbIE TYMAHHOCTH B ['anakTuke.

PaccesiHHbIe ¥ IapOBbIE 3BE3IHbIC CKOMJICHHS.

HaGmromaembie CBOICTBA pacCcessHHBIX 3BE3AHBIX CKOIUICHWU. HaOnromaemble CBOMCTBa
IAapOBbIX 3BE3/IHBIX CKOIUICHUW. PacmpeneneHune M XapakTep IBM)KEHHS CKOIUIEHMHA B l'anmakTuke.
Pacnpenenenue 3B€3/1, CKOIIEHUI, ra3a U NbUIK B [ aylakTuke.

CepxmaccuBHasi 4€pHasi IbIpa B HeHTpe [amakTukm u KocMudeckue ydu. MHppakpacHbie
HaONo/IeHUsl JBW)KCHHUS 3BE3N B IEeHTpe lanakTuku U oOHapykeHue B LeHTpe [amaktuku
CBEPXMAaCCUBHON 4YepHOM IbIpbl. Pacuér mapameTpoB cBepxMaccuBHOM 4YEpHOM abIpbl. HabmromeHust
KOCMHUYECKHUX JIyYEH U UX CBSI3b CO B3PbIBAMU CBEPXHOBBIX 3BE3I.

lanaxtuku.

Kak knaccugunppoBainy rajakTHKU 1Mo GopMe U KaMepToHHas auarpamma Xab6ma. CBolcTBa
CHUPAJIbHBIX, JJTMITUYECKUX U HENPaBUJIbHBIX raakTuk. KpacHoe cMelleHre B CieKTpax rajlakTuk 1
ONpEeACIICHUE PACCTOSHUS 1O HUX.

3akon Xabbma.

Bpaienue ranaktuk u TEMHasi MaTEPHs B HUX.

AKTHUBHBIE TAJTAKTUKU U KBa3aphbl

[Ipupoga akTUBHOCTH TalakTUK, paAUOrajakTUKH M B3aMMOJICHCTBYIOIIWE TalaKTUKH.
HeoOprunbIe cBOMCTBa KBa3apoOB, UX CBS3H C SAPAMU TAIAKTHUK U aKTUBHOCTHIO YEPHBIX JIBIP B HUX.

CkomieHUs TaTaKTUK

Habmronaemble cBOICTBa CKOIUJIEHWM TallakTHK, PEHTI€HOBCKOE H3JIy4YEeHHE, TemIepaTypa u
Macca MEXraJaKTHUYecKOro rasa, HeOOXOJMMOCTh CYIIECTBOBAHUS TEMHON MaTepHM B CKOIUICHUSX
raakTuk. OLeHKa Macchl TEMHONW MaTEpUM B CKOIUIEHUAX. Sldencras CTpyKTypa paclpeneieHus
raJJakKTUKH CKOTIJICHUH TalaKTHK.
Crtpoenue u 3Bosnouns BeesieHHo#

Koneunocts 1 6eckoHeUHOCTh BceneHHON — mapagoKchl KJIACCHYECKOW KOCMOJIOTHH. 3aKOH

BCEMUPHOIO TATOTEHUS U MPEACTABICHUS OKOHEYHOCTH U OECKOHEUYHOCTH
Bcenennoii. @oromeTpudeckuil mapagoKc U MPOTUBOPEUNS MEXAY KIACCUUECKUMHU MPEACTABICHUSIMUI
o crtpoenun Bcenennoit u HabmogeHusMu. HeoOXoauMOCTh mpuBIeUeHUs OOIIEH TeopHH
OTHOCHUTENIBHOCTH Il NOCTpOEeHUs Mojaenu BceeneHHoil. CBA3b MeXIy I€OMETPUUECKHUX CBOMCTB
npocTpaHcTBa BceneHHoOW ¢ pacnpenesieHueM U JBUKCHUEM MaTepUU B HEH.

Pacmmmpsromascsa Beenennas

CBs3b cpeiHEN INIOTHOCTH MAaTepUU € 3aKOHOM PACIIUPEHUS U T€OMETPUYECKUMH CBOMCTBAMHU
Bcenennoii. EBkinzioBa u HeeBKIuAoBa reomeTpus Bceenennoil. Onpenenenue paauyca M Bo3pacTa

Bcenennoii. Mognens «ropsiueit Beenennoit» u penukToBoe m3nydeHus OOpa3zoBaHHE XMMHUYECKHX



as1eMeHTOB BO Beenennoit. O0unue renus Bo BeenenHnoit 1 He06X01uMoCTh 00pa30BaHUs €T0 Ha PaHHUX
sramnax dBoaouuu Beenennoili. HeoO0XoquMoCTh HE TONBKO BBICOKOHM IIOTHOCTH BEIIECTBA, HOM €r0
BBICOKOM TEMIEpaTypbl Ha paHHMUX I3Tamnax 3Boyouuu BceenenHoil. PenukroBoe u3nmyueHue —
U3JIy4yeHUe, KOTOPOE OCTAIOCh BO BCeneHHOM OT ropsyero u CBEpXIUIOTHOI'O COCTOSIHUSI MaTepuu Ha
paHHUX OJTamax u3Hu BcenenHoi. HaOmromaemble CBOMCTBAa PENUMKTOBOTO H3NydeHHs. [lodemy
He0o0X0IMMO MpUBJIeUEHUE 001l TEOPHUH OTHOCUTEIBHOCTH JIsl MOCTPOEHUs Mojienu BeeneHHOM.
CoBpemeHHbIe P001eMbI aCTPOHOMUH

YckopenHoe pacupenue BeesieHHO# M TEMHas1 SJHEpPrus.

HabGmonenus cBepxHOBBIX 3BE34 | Thma B Aanékux rajlakTUKaX U OTKPBITHE YCKOPEHHOTO
pacupenust BeeneHHoM. OTKpBITHE CUJIBI BCEMUPHOTO OTTAJIKMBaHUs. TEMHAast SHEPrus yBEJINYUBAET
Maccy Beenennoit no mepe e€ pacumpenus. [Ipupona cuinsl BcemupHOro oTTankuBaHus.
Oonapy:xeHHe IJIAHET BO3JIe APYIHUX 3BE3/1.

HabGmonenus 3a JaBUKEHHEM 3BE3 U OIpPENEICHHUS] MAacC HEBUAMMBIX CITyTHHUKOB 3BE3],
BO3MYIIAIONIUX UX MPSMOJIMHEHHOE JIBIKEHUE. MeToabl 0OHapy»)eHUs dK3011aneT. OueHkKa ycloBui
Ha TIOBEPXHOCTSX dK30IIaHeT. [Torck 3k301u1aHeT ¢ KOM(DOPTHBIMH YCIIOBUSMU IS )KU3HU HA HUX.

[loucku xu3Hu u pazyma Bo Bcenennoil. Pa3Butue mnpencraBieHUd O BO3HUKHOBEHHHM U
CYLIECTBOBaHMM JKM3HM BO BceneHHoll. CoBpeMEHHbIE OLIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX

III/IBI/IHI/ISaHI/Iﬁ B I"'anaktuke. ITomeITkn 06Hapy7KGHI/I$[ U IIOCBIJIKHM CUTHAJIOB BHE3€MHBIM IIUBUJIN3AIIUAM.

IloHATHE ONTUMAIBHOW TPACKTOPUM MOJIETA K IUIAHETE. BpeMs moséra K IUIAHETE W JaThl
CTapTOB.

JIyna u e€ BiusiHME Ha 3eMJTI0

Jlynusiii penbed u ero mpupona. IIpwimBHoe B3aumoneicTBue Mexay JlyHoi m 3eMiéi.
VY nanenue Jlynsl or 3emnu u 3ameasienue BpamieHus 3emud. Ilperneccust 3eMHOM ocH U npeaBapeHue
PaBHOJICHCTBHIA.
CTpoeHue COJTHEYHOM CUCTEMbI

CoBpemenHsble npeacraBieHus 0 COTHEYHON CUCTEME.

CocraB ComHeuHOU cucTeMbl. [lnaHeTsl 3€MHON Tpynmbl W IUIAHETBI - TUTAHTBI, WX
NpUHIUNHATIbHBIE pa3nuuus. O6mako komer Opta u [losic Koitnepa. Pasmepsl Te coTHEYHON CUCTEMBI.

[Tnanera 3ems

®opma u pazmepsl 3emau. Bayrpennee crpoenme 3emuu. Pons mapHukoBoro sddexra B
(bopMHpOBaHUHU KIMMaTa 3eMIIH.

[lnaneTsl 3eMHOM TPYTIIBI

UccnenoBanus Mepkypus, Benepsl u Mapca, ux cxoxects ¢ 3emiéit. Kak mapHukoBsIit 3 ekt
rpeeT MOBEepXHOCTh 3eMiIH U meperpenaeT atmochepy Benepsl. Ecth a1 sxu3Hp Ha Mapce. DBomonus
opout ciyrHukoB Mapca ®oboca u [eiimoca.

Ina”HeThI-ruraduTel



®usznueckue cpoiictBa lOmurepa, CartypHa, Ypana nu Hentyna. Bynkanuueckas IesTENIbHOCTh Ha

cnytHuke FOnurepa Uo. [Ipupoaa komer BOKpYT IJIaHET-TUTAHTOB.

[1naneThI-KapJIMKU U UX CBOKCTBA.

Massie Tena ColHEYHOM CUCTEMBI

[Tpupona u nBuxkeHue acrepousioB. Crenuduka TBUKEHHUS TPYII acCTEPOUIOB TPOSHIIEB H
I'pexoB. Ilpupona u nmwkenne komeT. [losic Koitnepa u Ob6nako komer Opta. [Ipupoaa meTeopoB u
METEOPHUTOB.

Merteopsl 1 METEOPUTHI

[Ipupona nagaromux 3BE31, METEOPHBIE MIOTOKA M UX PaauaHThl. CBs3b MEXAY METEOPHBIMHU
oTOKaMu M KomeTtamu. llpupoma kKamMeHHBIX M JKEIE3HbIX MeTeopuToB. I[lpupona mMeTeopuTHBIX
KpaTepoB.

IIpakTuyeckas actpodpusuka u ¢pusuxka CoHna

MeTtobl acTpOdU3HIECKUX HCCIISTOBAHUN

YCTpoiCTBO U XapaKTEPUCTUKH TEJIECKOIOB PEPPaKTOPOB U PEPIIEKTOPOB. Y CTPOICTBO
PaIMOTEIIECKOIIOB, PAIHOUHTEPPEPOMETPHI.

Connue

OcHoBHble xapakTepucTuku Connia. OmnpeneneHue Macchl, TEMIEPATypbl U XHUMHYECKOTO
coctraBa Comuna. CtpoeHue coimHeyHoi atMocdepbl. ComHeYHasi aKTUBHOCTH U €€ BIUSHUE HAa 3€MITIO
u 6uochepy.

Buyrpennee crpoenne Costnia.

Teopernueckuit pacu€r TemmepaTypbl B IeHTpe CosHua. SnepHblii UCTOYHUK SHEPTHH U
TEPMOSIZICPHBIC PEaKIIMM CUHTE3a TelIUs U3 BOJOpOa, MepeHoc Hepruu u3 1eHtpa CoyHIa HapyKy,
KOHBEKTHBHasI 30Ha. HelTpuHHBIA Teneckomn U HaOI0AeH s ToToka HeTpuHO oT ConHIa.
3BE31bI.

OCHOBHBIE XapaKTEPUCTUKH 3BE3]T

OrnpeznenieHre OCHOBHBIX XapakTEPUCTHUK 3BE3J: MacChl, CBETUMOCTH, TEMIIEpATypbl H
XUMHUYECKOTO cocTaBa. CriekTpanbHas kinaccudukanus 3837 U e€ ¢pu3nueckue ocHOBHI. Jlmarpamma
«CTIEKTPAJIbHBIN KJIACC» — CBETUMOCTbD 3BE3/I, CBSA3b MEXKIY MAaCCON U CBETUMOCTBIO 3BE3/I.

BnyTtpenHnee ctpoeHue 3BE3 1

Ctpoenue 3Be3/1bl TJIABHOM MOCIEA0BATEIBHOCTH.

Crtpoenue 3BE3/] KpaCHBIX TUTAHTOB U CBEPXTUT'AHTOB.

benbie kapIMKy, HEUTPOHHBIE 3BE3/IbI, MYJIbCAPHI U YEPHBIE JIBIPHI

Crtpoenue 3BE37 OenbIX KapiaMKOB W TIpeaes Ha MX Maccy — mpenen YaHmapacekapa.
[Tynscapel u HEUTpOHHBIE 3BE3BI. [Ipupoaa 4EPHBIX ABIP U UX TApaMETPHI.

JIBOliHBIE, KPATHBIE U IEPEMEHHBIE 3BE3IbI

HaGnronenust ABOMHBIX U KPaTHBIX 3BE3/. 3aTMEHHO-TIEpEeMEeHHBIC 3BE3IbI. OnpenenieHne Mace
nBOWHBIX 3BE3. Ilynbcupyromue mnepeMeHHble 3BE3NBI, KpPHUBBIE HM3MEHEHHs Onecka medenn.

3aBHCHMOCTH MEX]ly CBETUMOCTBIO M TIEpHOJOM Tyibcanuil y nedenn. Lledenasr — masiku Bo



BcenenHoi, 1o KOTOpPBIM ONPENEIIAIOT PACCTOSHUS 1O NAIEKUX CKOIUICHUH U TrajlakTHK.

HoBblie 1 cBEpXHOBBIE 3BE3/bI

XapakTepUCTUKU BCHBIIIEK HOBBIX 3BE37. CBS3b HOBBIX 3BE3J] C TECHBIMU JIBOMHBIMU
CHCTEMaMH, COJEp)KalllMMHU 3Be3qy Oenblii kapnuk. [leperexkanue BemiecTBa W SIEPHBIM B3pBIB Ha
MoBepxHOCTU Oesoro Kapivka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/bl. XapaKTEPUCTUKH BCIHBIIIEK
CBEpXHOBBIX 3BE3/. ['paBUTAlIMOHHBIN KoJUlanc Oenoro kapiumka ¢ mMaccoil Yanapacekapa B cocTaBe
TECHOM JIBOMHOM 3BE€3/1bl — BCIIBIIIKA CBEPXHOBOW IIEPBOr0 TUIA. B3pbIB MAaCCUBHOM 3BE3/1bl B KOHIIE
CBOEH 3BOJIIOIIMN — B3PBIB CBEPXHOBOI BTOpOro tumna. HabnrogeHue octaTkoB B3phIBOB CBEPXHOBBIX
3BE3I.

DBOJIIOLHS 3BE3: POXKIACHHE, )KU3Hb U CMEPTh 3BE3T

Pacyér nmpoIomKUTENbHOCTH KU3HUA 3BE3J] Pa3HOM MacChl HA IJIABHOW IOCIEI0BATEIbHOCTH.
Ilepexon B KpacHbIE TMTaHThl U CBEPXTUTAHTHI MOCJE UcUYEepraHus BoAopoaa. CrOKOMHAs 3BOIIOLHUS
MaJIOMaCCUBHBIX 3BE3]I, U TPABUTAIIMOHHBIN KOJUIATIC U B3PBIB ¢ 00pa30BaHUEM HEUTPOHHOM 3BE3/1bI HITH
4EpHOU JIBIPBI MACCUBHOM 3Be3/1bl. OnpeienieHue Bo3pacTa 3BE3HBIX CKOIJICHUN U OTAETBHBIX 3BE31 1
MIPOBEPKA TEOPUHU IBOITIOLUHU 3BE3L.

Mnuneunsiii I[1yTs

I'a3 u b B ["anakruke.

Kak o6pasytorcs oTpaxatenbHble TyMaHHOCTH. [louemy cBeTsTcs nudy3Hble TYMAHHOCTH

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

PaccesinHbIe M IIapOBbIe 3BE3IHbIE CKOIJICHHS.

Habmromaembie CBOMCTBAa pacCessHHBIX 3BE3MHBIX CKOIIeHWH. Habmromaemble CBoOMCTBa
IIApOBBIX 3BE3AHBIX CKOIUIEHUH. PacmpenernieHHMe W XapakTep IBHXKEHUs CKOIUIEHUM B [ alakTuke.
Pacnipenenenue 38€311, CKOILIEHHU, ra3a ¥ NbUIK B [ aytlakTuke.

CepxmaccuBHasi uépHasi blpa B HeHTpe ['amakTuku u kocmudeckue nyuu. MHpakpacHbie
HaOMIOJIEHUsT JBWDKCHUSI 3BE3A B IleHTpe [amakTuku W OOHapykeHue B IeHTpe [ amakTuku
CBEpPXMacCHUBHOM 4epHOU AbIpbl. Pacu€r mapamerpoB cBepxMaccHUBHOW 4€pHOW abIpbl. Habmonenus
KOCMHUYECKHUX JIYYEN U UX CBS3b CO B3PbIBAMU CBEPXHOBBIX 3BE3I.

lanaxtuku.

Kak kiaccuguuupoBany ralakTuku 1mno Ggopme U KkaMepToHHas nuarpamma Xao6mna. CBoiicTBa
CIIUPATIBHBIX, AJUIMITHYECKUX M HEMPABWIIBHBIX rajJakTUK. KpacHoe cMeleHne B CEKTpax rajJjakTuK 1
ONPEACIICHUE PACCTOSHUS O HUX.

3akon Xab0bma.

Bpaienue raaktuk ¥ TEMHasi MaTEPUs B HUX.

AKTHUBHBIE TAJTAKTUKU U KBa3aphbl

IIpupona aKTMBHOCTH TaJIAKTUK, PAJAUOTATAKTUKHM M B3aUMOJCHCTBYIOIIUE TAJIAKTUKHU.
HeoOb1uHble cBOMCTBa KBa3apoB, UX CBS3b C SAPAMU FATaKTHK U aKTUBHOCTBIO YEPHBIX ABIP B HUX.

CKOIUIEHHUS TaJIAaKTUK

HabGnromaembie cBOMCTBAa CKOIJICHWH TalaKTUK, PEHTTCHOBCKOE H3JIYYCHHE, TeMIlepaTypa |



Macca MEXraJakKTHUYeCKOro rasa, HeOOXOJUMOCTh CYIIECTBOBAaHHS TEMHON MaTepuu B CKOIUICHUSX
raakTuk. OleHKa Maccbl TEMHOM MAaTe€puUU B CKOIUIEHMSX. Sl4encras CTpyKTypa pachpeneieHus
TIAKTUKH CKOTUICHUM rajakTHK.

Crpoenue u 3Bosouus Beesennoii

Koneunocts u 6eckoHeyHOCTh BceeneHHOM — mapaJoKCchl KJIaCCHYECKOW KOCMOJIOTHH. 3aKOH

BCEMUPHOIO TATOTEHUS U MPEACTABICHUS OKOHEYHOCTH U OECKOHEUYHOCTH
Bcenennoi. @OTOMETpUYECKUN ITAPATOKC U IPOTUBOPEYUS MEXKAY KIIACCUYECKUMU MIPEACTABICHUAMU
o crtpoennn Bcenennoit u HabmogeHusMu. HeoOXoauMMOCTh mpuBIEYEeHUs OOMIEH TeopHH
OTHOCHUTEIIBHOCTH [UIsl MOCTpOoeHuss monaenu BceenenHoil. CBs3p MEXAy IeOMETPUYECKUX CBOWCTB
npocTpaHcTBa BeeneHHol ¢ pacnpeneneHueM U JIBU)KEHHUEM MaTepPHUH B HEH.

Pacimmpsromascsa Beenennas

CBs13b cpeiHEN IIIOTHOCTH MaTepUU € 3aKOHOM pacIIMPEHHs] U TEOMETPUUECKUMHU CBOWCTBaMU
Bcenennoii. EBkiinioBa u HeeBkiIna0oBa reomerpust Beenennoil. Onpenenenue paguyca U BO3pacra
Bcenennoii. Mogens «ropsiueit Beenennoit» u penukroBoe uzinydenuss OOpa3oBaHHEe XMUMHUYECKUX
aneMeHTOB Bo Beenennoit. O6uiue renus Bo BeeneHHOM 1 HE00X01MMOCTh 00pa30BaHUsI €ro Ha paHHUX
sranax 3Bojaonun Beenennoli. Heo0XoauMOCTh HE TOJIBKO BBICOKOM IIJIOTHOCTH BEIIECTBA, HOM €r0
BBICOKOW TeMIIEpaTypbl Ha pPAaHHMX JTamax »3BoJoUuM BceeneHHoil. PenukroBoe wH3nydyeHne —
U3JIy4eHue, KOTOpPOE OCTAIOCh BO BCEIEHHOI OT rops4yero u CBEpXIUIOTHOIO COCTOSIHHUS MaTE€pUM Ha
paHHUX HTamax >xu3Hu Bcenmennoi. HaOmromaembie cBOMCTBa pPENUKTOBOrO wu3mydeHus. [louemy
He00X0IMMO MpHUBJIEUEHUE 0011l TEOPUH OTHOCUTEIBHOCTH JJIsl MOCTPOEHUs Mojienu BeeneHHOM.
CoBpemeHHbIe IPO0/IEeMBbI aCTPOHOMUH
YckopenHoe pacuipenue BeesieHHO# M TEMHas1 SJHeprus.

HabGmonenns cBepxHOBbIX 3BE31 | Thma B Aanékux rajakTUKaX U OTKPBITHE YCKOPEHHOTO
pacinpenus BeeneHHol. OTKpBITHE CUIIBI BCEMUPHOTO OTTAJIKUBAHUS. TEMHas SHEPrUs yBEINYUBACT
Maccy Beenennoit o mepe e€ pacmmpenus. [ Ipupoaa cunsl BceMupHOTO OTTankuBaHUs.
OOHapyxeHHe IVIaHET BO3JIe APYIUX 3BE3 .

Habmionenust 3a ABM)KEHHMEM 3BE3] M ONpPENENIECHHS MacC HEBHAMMBIX CIYTHUKOB 3BE3,
BO3MYIIAIONIUX UX NPSAMOJUHEHHOE IBHKEHNE. MeTo Il 0OHapyKeHus dK301u1aHeT. OeHKa yCIoBUi
Ha MOBEPXHOCTAX dK301IaHeT. [Tonck 3x3011aneT ¢ KOMGOPTHBIMH YCIOBUSMU Ui )KU3HU HA HUX.

[Touckn xu3HM W pazyma BO BcenenHoi. Pa3Butue mnpencraBieHuid O BO3HUKHOBEHHHM H

CYIICCTBOBAHUHM JKU3HU BO Bcenennoii. COBpeMeHHLIe OIICHKK KOJHNYCCTBA BBICOKOPA3BUTBIX

HI/IBI/IJ'II/ISaI_[I/Iﬁ B ["'amakTuxe. [lonbITkKH 06H3py>KCHI/I5[ 1 IMOCHIJIKH CUT'HAJIOB BHE3EMHBIM TUBHUJIN3allUsIM.
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KanennapHo-temaTnyeckoe nJiaHUpPOBaHHeE 110

aCTPOHOMHUH
Ne Cpokit poBeeHLs Komuectso
ypoka ypoka Tema ypoka 4ACOB
1o rwiany | 1o Qakry

Tema: Beenenne 1

1 1 venens Brenenue B acTpoHOMUIO

Tema: ActpomeTpust 5

2 2 Henens 3Bé3HOE HEOO

3 3 Henens HebGecHbie KoOpaAHATHI

4 4 nenens Buanmoe JIBIKCHHC INIAHET U
Coinna

5 5 Henens JBuxenue JIyHbl U 3aTMEHHS

6 6 Henens Bpewms. Kanennapn

Tema: HebecHast MexaHHKa 3

7 7 Henens Cuctema mupa

8 8 Henens 3akonsl Kernepa qBrkeHus miiaHeT

9 9 Henens Kocmuueckue CKOpPOCTH "
MEXKIIJIaHETHBIC TIEPETETHI

Tema: Ctpoenne CotHeUHOH CHCTEMbI 7

10 10 nenens CoBpeMeHHbIE TIpeACTaBICHUS 0
ctpoernrn U coctaBe  CosHEYHOU
CHCTEMBI

11 11 nenens IInanera 3emns

12 12 nenens Jlyna u e€ BnusiHue Ha 3eMIIt0

13 13 nenens [TnaneTs! 3¢MHOM TPYITBI

14 14 nenens IImagersr — ruragTel.  IliaHeTsl
KapJIAKH.

15 15 wenens Mauisie Tena COJTHEYHON CUCTEMEI

16 16 nenens CoBpemeHHbIE MIPEICTaBICHUS 0
MIPOUCXOKICHUU ConneuHoit
CHCTEMBI

Tema: AcTtpodu3nka v 3BE31HAA AaCTPOHOMMUS 7

17 17 uenens MeTtoapl acTpohU3NIECKUX
HUCCIEeO0BaHUN
18 18 nenens Comuiie




19 19 nenens BHyTpeHHee CTpoeHHE U HCTOYHUK
sHepruu ConHua

20 20 nepens OCHOBHBIE XapaKTEPUCTUKH 3BE3 ]

21 21 uenens benbie kapiukw. ..

22 22 Henens HoBble 1 cBepXHOBBIE 3BE3/IbI.

23 23 Henens DBOJIIOLUS 3BE3T

Tema: MJie4yHblii myT

24 24 wenens I'a3 ¥ OBLIb B rajlakTHKE.

25 25 "Henmens PaccessHHble U 1IapoBBIE 3BE3THBIC
CKOTLICHHS

26 26 Henens CBepx MaccuBHasi y€pHasi Jplpa B

LHEHTPC MJICUHOTI'O ITYyTU

Tema: I'adakTHKH

27 27 uenens Knaccudukanms rajakTuk.

28 28 Henens AKTuBHBIE ['aJTakKTHKH ¥ KBa3aphl.

29 29 Henens CKomjieHHe TalIaKTUK

Tema: Ctpoenue u 3Bosonns Beenennoit

30 30 uenmens Koneunocts i OCCKOHEYHOCTh
Bcenennon Pacmmpsromascs
Bcenennas.

31 31 menens Mogens «ropsiueit  Bcenennoity u

PCIUKTOBOC U3JIYUCHUEC

Tema: CoBpemMeHHBIC

npood1eMbl aCTPOHOMUH

32 32 nenens YckopeHHoe pacmmpeHue
BcenenHol u TéMHas sHEprus

33 33 Henens OOHapy)XeHue IUIaHeT BO3JIe APYIHX
3BE3 ]

34 34 menens [Touck  u3HM W pasymMa  BO

Bcexennon
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