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IMosicuuTeIBLHAS 3aIIUCKA

—  denepanbHOr0  rOCYAapCTBEHHOTO  CTaHAAapTa CpeAHero obmero  oOpa3oBaHUSY,
YTBEP)KJIECHHOTO TpHKa3oM MuHucTepcTBa 0oOpazoBanus W Hayku Poccuiickoit depepanuu ot
17.05.2012 Ne 413 (c usmeHeHUsAMHU | jonoHeHHsIMHU 0T 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578,
ot 29.06.2017 Ne 613, ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712);

OcHOBHOI 00pa3oBaTENbHOW MPOrpaMMbl cpeaHero obmiero obpazoBanus ['BOY «COII

c..I'eiipOex-topT», yreepxaeanoi npukazom ['bOY «COI c.n.I'eiipbek-topt » ot 29.08.2022 Ne -
OCH.;

YuebHoro miana cpearero odiiero oopazosanust Ha 2022/2023 yueOHbIii o1

I'BOY «COII c.n.I'elipbek-topt», yrBepxkaeHHoro mnpukazoMm MDBOY «COII c.m.IeiipOek-topt» 0T
29.08.2022 Ne - ocH.; Kanengapaoro yueonoro rpaduka va 2023/2024 yueOHbIil roj

I'BOY «COII c.n.I'efipbex-topt», yrBepxkaeHHoro npukazom MBOY «COUI c.m.I'elipbek-topt» 0T
29.08.2022 Ne - ocH.;

[Tonoxenus o paboueld mporpamMMe y4eOHOTO IMpeamera, ydyeOHOro Kypca, Kypca BHEYPOUHOMU
JesTeNnbHOCTH, YTBepxkaeHHoro mpukazoM ['BOY «COUI c.m.I'eiipOek-topt» oT 29.08.2022 No-ocH.;

- ABTOpCcKOi mporpammbl 1o y4yeOHoMmy mnpeamery B.M. UYapyruna  «AcTpoHOMUSL.
Mertoanueckoe mnocobue 10-11 xmaccel. ba3zoBelii  ypoBeHb: yue® mocoOue s yuuTenen
o01eobpazoBaTenbHbIX opranusaimii. — M.: [IpocBemenne, 2017. — 32 ¢. — (Cdepsnr 1-11).

- "Actpornomus" 10-11 kmaccer: yue6. st oOrieoOpazoBar. opraHu3aiuii: 0a30BbIi YpPOBEHb. /

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

CornacHo kaneHmapHoMy ydeOHOMY rpaduky Ha 2023/2024 yueOubiii Toxg B 11 kmacce 34
y4eOHBIX HeJlenb. B cooTBETCTBHM ¢ y4yeOHBIM IJIAHOM cpesiHero oOriero oopazoBanus Ha 2023/2024
y4eOHBIH roJl Ha u3ydeHne yueOHOro mnpeamera « ACTpoHoMUs» oTBoaAUTCs 1 yac B Hexento. [loaTomy
pabouas mporpamma 1o y4eOHOMY mpenMery «AcTpoHomus» Ha s 11 kimacca paccumTtana Ha 34
y4eOHBIX Yaca.

IInanupyeMsble pe3yabTaThbl 0CBOCHUS Y4eOHOI0 IpeaMeTa

JIMYHOCTHBIE Pe3yNbTaThI:

- YMEHUE YIPABIIATh CBOEH IMO3HABATEIBHON IE€ATEIBHOCTHIO;

TOTOBHOCTb U CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HAa MPOTSKEHUH BCEH
KHU3HHM;, CO3HATEIbHOE OTHOIICHHWE K HENpPEephIBHOMY OOpa30BaHUIO KakK YCJIOBHIO YCIEIIHOM
npo¢eCCHOHAIBHON U 0OIIIECTBEHHOU eI TEILHOCTH;

YMEHHME COTPYAHMYaTb CO CBEPCTHUKAaMH, JE€TbMU MJAAUIET0 BO3pacTa, B3pOCIBIMH B
00pa3oBaTebHOMN, yUeOHO-HCCIIeIOBATEIHCKON, TPOSKTHOW M APYTHX BUAAX JACATEIHHOCTH,

C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO DPAa3BUTHUS HAYKH;
OCO3HaHME 3HAYMMOCTH HAyKH, BIAJCHHS JOCTOBEPHON MH(OpMAIMel O TepeioBbIX TOCTHKEHUSIX U

OTKPBITUSIX MHUPOBOH M OTEUECTBEHHOW HAYKH; 3aWHTEPECOBAHHOCTh 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, OepekKHOE OTHOIICHHUE K POJTHOU 3emile, MPUPOAHBIM OorarctBam Poccun u
MHpa, TIOHMMAHHE OTBETCTBEHHOCTH 34 COCTOSIHHE MPHUPOJHBIX PECYpCOB M  pa3yMHOE
MPUPOJOUCIIOIH30BAHUE.

MertanpeaMeTHbIE pe3yJIbTaThl:

Perynarusueie YV /1:

OO0yJaroIMics CMOXKET:

CaMOCTOSITSIILHO OMPENEISTh IIeTTH, CTABUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H B
00pa30BaTeNbHON 1eATEIbHOCTH U )KU3HEHHBIX CUTYaIlUsX;

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
MTO3HABATEIIbHBIC) 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;

BBIXOJMTH 32 PAaMKH Y4eOHOTO MpeaMeTa U OCYIIECTBISTH IICJICHANIPABICHHBIM MOMCK BO3MOXKHOCTHU
IIUPOKOTO TIEPEHOCA CPEACTB M CIIOCOOOB JICUCTBUS;

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

MEHSTh W YACPKHUBATh pa3HbIC MO3HWIMH B IO3HABATEIBHOW [EATEIBHOCTH (OBITH yUYEHUKOM U
yuuteneMm; (GOpMyIHpOBaTh 00pa30BATENbHBIM 3allpOC W BBHIMONHITH KOHCYJIbTATHBHBIC (DYHKIIHH

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



MO3HABATEIHHOMN IEATEIHHOCTHIO U TTOTYMHATHCS).

Kommynukatusabie YV /I

OO0yuaromuiicss CMOXKET:

OCYIIECTBIISITh JIEJOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMHU (KaK BHYTpHU
o0pa3oBaTeNnpHON OpraHu3aluy, Tak U 3a €€ MpeaesamMu); - IPU OCYIIECTBICHUU TPYIIOBOM pabOThI
ObITh KaK PYKOBOJAMUTEJIEM, TaK U YJICHOM IPOEKTHON KOMaH[bl B Pa3HBIX POJISX (F€HEpaTOpOM HUJeH,
KPUTHUKOM, UCTIOJTHUTEJIEM, ITPE3CHTYIOIIUM U T.J1.);

pPa3BEpPHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUE aJIEKBATHBIX (YCTHBIX U
MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

- pacrno3HaBaTh KOH(PJIUKTHBIC 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
B3aUMOJICHCTBHSI, a HE IMUYHBIX CUMIIATHA;

- BOCIIPMHUMATh KPUTHUECKUE 3aMEUYaHUsl KaK pecypc COOCTBEHHOTO pa3BUTHS;

TOYHO U €MKO (OpMYIHPOBATH KaK KPUTHUECKUE, TaK U OJOOPUTENIbHBIE 3aMEUaHusl B aJpec APYrux
mofed B paMKax JeJIoBOi M o0pa3oBaTeNbHON KOMMYHMKAllMM, M30eras NMpH 3TOM JIMYHOCTHBIX
OLICHOYHBIX CYKICHUI.

[IpenmeTrHble pe3yabTaThI:

BrimyckHuK Ha 6a30BOM ypOBHE HAYUHUTCS IOHUMATH!

CMBICJT TIOHATUMN: T€OLIEHTPUUECKasl U IeJIMOLEHTpUYEcKasi CUCTEMa, BUUMAas 3BE3/Hasl BEJIMUMHA,
CO3BE€3[M€, NPOTHUBOCTOSHUS W COCIMHEHUS IUIaHET, KOMETa, AacTepOMJ, METeop, METEOPHT,
METEOpOUT, IUIaHEeTa, CIYTHHK, 3Be3na, ConHeuHast cucrteMa, [ anakTuka, BceneHHas, BceMUpHOE U
MOSICHOE BpEeMs, BHECOJHEYHas IUlaHeTa (PK30IUIaHeTa), CHEeKTpajibHas Kiaccudukaius 3Be3,
napajiakc, peJIiKToBoe u3inydenue, bonbmoi B3peis, uepHas npipa;

CMBICIT (PU3NYECKUX BEJIMYMH: apCceK, CBETOBOM T'0Jl, aCTPOHOMUYECKAsl €IMHHIIA, 3BE3/IHAsI BEJIHMUUHA;

CMBICH (pU3NYeCcKOro 3akoHa Xa00ua;

OCHOBHBIE ATanbl OCBOCHUS KOCMHUYECKOTO IMPOCTPAHCTBA; TMIIOTE3bI

npoucxoxaeHuss COITHEUHOM CUCTEMBI;
OCHOBHBIC XapaKTEpUCTHKH U cTpoeHne CONHIIA, COJHEYHOM aTMocdepsl; pa3mepsl [ amakTukuy,
MoJIOKEeHHE U neproa oopameHust ColHIa OTHOCUTENBHO HEeHTpa ['alakTHKY; yMeTh:

IPUBOAUTH MPUMEPHL: POJIM ACTPOHOMHUM B PA3BUTHM LIMBUIM3ALMHU, UCIOJIb30BaHHUS METOOB
UCCIICIOBAaHUM B aCTPOHOMHUH, PA3JIUYHBIX [JUAMAa30HOB HJIEKTPOMArHUTHBIX W3JIy4EeHUH 7
nonyyeHus MHPopMmanuu o0 oObekTax BceneHHOMN, momydyeHHs acCTPOHOMHMYECKOW HMH(OpMAINH C
MOMOIIIbI0 KOCMHYECKUX alllapaToB U CHEKTPAIbHOTO aHAJIN3a, BIUSHUS COJTHEYHON aKTUBHOCTH Ha

3eMiTIO;



OINMKCHIBATh U OOBSACHATH: Pa3iUuUs KaJCHIApeW, yCIOBHs HACTYIUICHUS COJIHEYHBIX U JTYHHBIX
3atMeHul, (a3el JIyHbI, CyTOYHBIC ABWKCHHUS CBETHJI, NMPUYHWHBI BO3HHUKHOBEHUS TPWIMBOB H
OTJIUBOB;, TPUHIMI JEHCTBUS ONTHYECKOTO TEJIECKONa, B3aMMOCBS3b (DHU3UKO- XUMHYECKHX
XapaKTePUCTHK 3BE3Jl C HCIIOJIb30BAHUEM JHATPAMMEBI «I[BET-CBETUMOCTHY», (U3HUECKUE MPUUYUHBI,
OMpEJENAIONINEe PABHOBECHE 3BE3]l, MCTOUYHHMK SHEPIHMM 3BE3]] U MPOUCXOXKJECHUE XHUMHUUYECKHUX
3JIEMEHTOB, KpacHOE cMelleHne c¢ momonisio dddekra Jlommepa; xapakrepu3oBaTh OCOOCHHOCTH
METOJIOB MO3HAHMS ACTPOHOMHHU, OCHOBHBIE JIEMEHTHI U CBOMCTBa IUIaHET COJHEYHOW CHCTEMBI,
METOJIbI OMpPENEICHHUS] PACCTOSHHUM W JMHEWHBIX pPa3MepoB HEOECHBIX TEJ, BO3MOXKHBIC ITYTH
SBOJIIOLIUU 3BE€3]1 PA3IMYHON 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 TIpencTaBieHust O CTPYKTYpe W MaciiTadax BceneHHO# U MecTe YeoBeKa B
Hell. Y3HaTh 0 cpelcTBaX, KOTOPhIE UCIONIB3YIOT aCTPOHOMBI, YTOOBI 3aIJIAHYTh B CaMble yAal€HHbIE
yrojku BceneHHOH 1 HE TONBKO yBUIETh HEOSCHBIE Tella B HEAOCTYIHBIX C 3eMJIU JUara3oHax JJIHH
BOJIH JIGKTPOMAarHUTHOTO W3JIY4YEHHUs, HO U y3HaThb O HOBBIX KaHajaX MOJy4eHUS HMHPOpPMALUU O
HEOECHBIX TeIax C HOMOIBI0 HEUTPUHHBIX U IPAaBUTALIMOHHO- BOJIHOBBIX TEJIECKOIIOB.

VY3HaTh 0 HaOJIOJaEMOM CIIO)KHOM JBM)KEeHUH IuiaHeT, JIynsl nu ConHIa, X WHTEpIpETaIHH.
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 Onarojaps pa3BUTUIO AaCTPOHOMHMM JIFOJM HEPEeLUIM OT MpPeACTaBICHUs
T€OLIEHTPUUECKON CUCTEMbI MHpa K PEBOJIIOLIMOHHBIM IPEACTABICHUAM I'€TMOLEHTPUUECKON CUCTEMbI
mupa. Kak Ha ocHOBe mocienHeil OblIM OTKPBITHI 3aKOHBI, YIPABJIAIOLINE IBM)KEHUEM IUIAHET, U
[I03/JHEE, 3aKOH BCEMUPHOTO TATOTEHHUS.

Ha npumepe ucnonp3oBaHus 3aKOHAa BCEMUPHOrO TATOTEHHS IOJIYYUTh MPEJCTABICHUS O
KOCMHMYECKUX CKOPOCTSIX, HA OCHOBE KOTOPBIX PAaCCUUTHIBAIOTCS TPAEKTOPUHU MOJETOB KOCMHUYECKUX
anmnaparoB K IUIaHETaM. Y3HaTh, KaK MPOSBISET ce0s BCEMUPHOE TATOTEHUE HA SIBJICHUSAX B CUCTEME
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 MCCIEOBAaHUAX acTepOUJOB, KOMET, METEOPUTOB M HOBOIO Kjacca HEOECHBIX Tell
KApJIMKOBBIX IJIAHET.

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

VY3nare npupony ColHIa M €ro akTUBHOCTH, KaK COJIHEYHAs aKTUBHOCTb BIUSET HA KIMMAT 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 XapaKTEPUCTHKH 3BE3]] U UX B3aUMOCBSI3b MEXY COOOH, 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 HAOMIOJACHUAM IYJIbCUPYIOIIMX 3BE3A 1edens; omnpenensiTb pacCTOSHUS 10
APYTHX TaTaKTUK, KaK aCTPOHOMBI IO HAOIIOJCHHUAM JBOMHBIX M KPaTHBIX 3BE3/ ONPEETIAIOT X MACCHI.

[TonyuuTs mpeacTaBieHUs O B3pbIBAX HOBBIX M CBEPXHOBBIX 3BE3] M y3HaTbh, 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
HaOI0AeHNH B HH(PAKPACHBIX JyyaX yAaloCh IPOHUKHYTh Y€pe3 TONILY MEX3BE3THOIO ra3a U IbUIn

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



ITomyunTs MpeacTaBiICHUE O Pa3IMYHBIX THUIAX TJAKTUK, Y3HATh O MPOSBICHUSAX AKTUBHOCTU
TajJakTUK M KBa3apoB, PAaCHpeleseHUM TalaKTHK B MPOCTPAHCTBE M (OPMHUPOBAHMU CKOIJICHUH U
SYEUCTON CTPYKTYPBI UX PACIPENCICHUS.

VY3HaTh O CTPOEHUHU M HBOJIOLMM YHUKaIbHOro o0bekTa Beenennoil B nenom. IIpocnenuts 3a
pa3BUTHEM MPEJICTABIEHU O KOHEYHOCTH U OecKOHeuHOoCTH BceneHHOH, 0 (yHAaMeHTaIbHBIX
IapaoKkcax, CBA3aHHbIX C HUMHU.

[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 TOpsYel M, 4TO HaOJII0JaeMO€ PEIMKTOBOE M3JIydeHHE IMOATBEP)KIACT 3TOT Ba)KHBIM
BBIBOJI COBPEMEHHOM KOCMOJIOTHH.

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

VY3HaTh 00 OTKPBITHU 3K30ILIAHET — IUIAHET OKOJIO JPYTUX 3BE3]l U COBPEMEHHOM COCTOSHUM
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 JIOJTOTYy MecTa HaOmoAeHui, udmepars auaMmerp ConHIAa ¥ U3MEpATh

COJIHCUHYIO aKTUBHOCTD U €€ 3aBUCHUMOCTb OT BpPCMCHHU.



Conep:xanue yyeoHoro npeamera 11 kiace

(34 yaca, 1 yac B HeeJ1I0)

Crpoenue u MaciutaObl BeeneHHOM, U coBpeMeHHbIe HaOII0eHUs

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 yBuieny rpaBUTalliOHHO-BOJIHOBBIE 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

@a3pl JIyHBl U CHHOIMYECKUI MECAL, YCIOBHUS HACTYIJIEHUS COJHEYHOIO M JIYHHOTO 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 KaJICHIapHy.

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 ONPEJIETICHUE PACCTOSHMS 0 HUX, MAPCEK.

3axonsl Kenuepa

OtkpeiTne M.Kennepom 3akoHOB jaBwkeHMs IutaHeT. OTKpbeITHE 3akoHa BceMupHOTO
TATOTeHUs U 00001mEHHbIe 3akoHbI Kerepa. Onpenenenue Macc HEOECHBIX Tell.

Kocmuueckue ckopoctu

Pacuérsl mepBoil U BTOpOH KOCMHUYECKOW CKOpOCTH M UX (pusmueckuil cmpici. [lonér FO.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 or 3emnu u 3ameasieHue BpauieHus 3emid. llpeneccus 3eMHONM ocH U NpeaBapeHue
PaBHOJICHCTBHIA.

CTpoeHue COJTHEYHOH CHCTEMbI

CoBpeMeHHbIe npeicTaBiieHus 0 COJHEYHOH CUCTEME.

CocraB CosHeuHO# cucTembl. [lnaHeTel 3€MHOMl rpynmbl W IUIAHETBI - TUTAHThI, HX
npuHIUNHaIbHbIe pasimuuus. O6mako komer Oprta u Ilosic Koitnepa. Pasmepsl Ten cosHe4HOI
CUCTEMBI.

[Inanera 3emis

®opma u pasmepsl 3emin. Buyrpennee crpoenue 3emiuu. Ponp mapHukoBoro sddekra B
(hopMUpOBaHUH KIIUMaTa 3EMITH.

[limaHeTsl 3eMHOM TPYIIIBI

UccnenoBanuss Mepkypusi, Benepsl u Mapca, ux cxoxects ¢ 3emuéid. Kak mapHUKOBBIN
3¢ deKT rpeeT MoBepXHOCTh 3eMid u meperpeBaetr armochepy Beneps. Ecth nm xu3up Ha Mapce.
OBomtonus opout cnytHukoB Mapca ®@oboca u Jleiimoca.

[lmaHeThI-ruranThI

®usnueckue cpoiictBa lOmurepa, Carypna, Ypana u Hentyna. Bynkanudeckas nesTeIbHOCTh Ha
cnytHuke FOnurepa Ho. [lpupona xoser BOKpyr mjiaHeT-TUTaHTOB.

[InaHeThI-KapJIMKU U UX CBOMCTBA.

Masnsie Tena CoTHEYHOU CUCTEMBI

[Tpupona u nBmwxeHue acrepouoB. Crneunduka ABMKEHUS TPyHI acTepouI0oB TposHIEB U
I'pexos. Ilpupona u nmwxenne komet. [losic Koitnepa u Ob6nako komer Opta. [Ipupoaa mereopoB u
METEOPUTOB.

Merteopsl 1 METEOPUTHI

[Tpupona magaromux 3BE37, METEOPHBIE TOTOKU U UX paguaHThl. CBS3b MEXAY METEOPHBIMU
IIOTOKaMH M KoMeramu. [Ipupona KaMeHHBIX M KENE3HBIX METEOpUTOB. [Ipupona MeTeopUTHBIX

KpaTepoB.

[TonsiTHE ONTUMANBbHOW TPACKTOPUM MOJIETA K IUIaHETe. BpeMs monéra K IUIaHeTe W JaThl
CTapTOB.

Jlyna u e€ BnusHME Ha 3eMITIO

Jlynnsiii pensed u ero mpupona. IlpwimmBHOoe B3ammojeiricTBue Mexnay JlyHon um 3eMiéit.
VY nanenue Jlynsl or 3emin u 3amenieHue BpauieHus 3emnd. llpeneccust 3eMHOM ocH U NpeaBapeHue
PaBHOJEHCTBHM.
IIpakTnyeckas acrpodpusnka n ¢pusuka Connuna

MeTtoapl acTpohU3NIECKUX MCCIICTOBAHUN

YCTpoiCTBO M XapaKTEPUCTUKU TEIECKOIOB PePPAKTOPOB U PEPIICKTOPOB. 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. SAepHblii 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 MOCIEA0BATEIIBHOCTH.

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
nBoiHbIX 3BE&3N. Ilynbcupyromue mepeMeHHbIe 3BE3bI, KPUBBIE H3MEHEHHsS Orecka Iedewn.
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
CUCTEMaMH, COJepXalluMU 3Be3ay Oenblii kapiuk. Ileperexkanue BemiecTBa M SAEPHBINM B3pbIB Ha
MOBEPXHOCTU Oenoro kapiwka. Kak B3phIBarOTCS CBEPXHOBBIE 3BE3IBI. XAPAKTEPUCTHUKHU BCIIBIIICK
CBEPXHOBBIX 3BE3/. [ paBUTAIMOHHBIN KOJUIarc Oeloro Kapiuka ¢ Maccoi YaHIpacekapa B COCTaBe
TECHOW JBOWHOW 3BE€3/1bl — BCIIBILIKA CBEPXHOBOM IEPBOro TUMNA. B3pbIB MacCUBHOM 3BE3/1bl B KOHLIE
CBOCH HBOJIIOLIMK — B3PbIB CBEPXHOBOW BTOporo tumna. Habmronenne octaTkoB B3pHIBOB CBEPXHOBBIX
3BE3I.

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

Pacuér nmpoaoKUTEIbHOCTH KU3HU 3BE37 Pa3HOM Macchl HAa IVIABHOM MOCIEAOBATEIBHOCTH.
[lepexon B KpacHbIE TMTAaHTBl M CBEPXTUTAHTHI MOCIE UCUYEPIIaHKs BOAOpoAa. CIOKOMHAs 3BOIIOLHUS
MaJIOMAaCCUBHBIX 3BE3], U TPABUTALMOHHBIA KOJUIATIC M B3PBIB ¢ 00pa30BaHUEM HEUTPOHHOM 3BE3JIBI

WUy 4y€pHOM ABIPHI MAaCCUBHOM 3Be3/bl. OmpeneneHne Bo3pacTa 3BE3MHBIX CKOIUJICHUH 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
CBEPXMAaCCHUBHON 4YepHOM IbIpbl. Pacuér mapamMeTpoB cBEpXMacCHMBHOM 4€pHOW AbIphl. HaOmroneHus
KOCMUYECKHUX JIyYEH U UX CBSI3b CO B3PbIBAMU CBEPXHOBBIX 3BE3I.

lanaxtuku.

Kak knaccugunppoBainy rajakTHKU 1Mo GopMe U KaMepToHHas auarpamma Xab6ma. CBolcTBa
CHUPAJIbHBIX, JJTMITUYECKUX U HENPaBUIIbHBIX raylakTuk. KpacHoe cMelleHre B ClieKTpax rajJjakTHK U
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 paclpeaeieHus
raJJakKTUKH CKOTIJICHUH TalaKTHK.
Crtpoenue u 3Bosnouns BeesieHHo#

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

BCEMUPHOIO TATOTEHUS U MPEACTABICHUS OKOHEYHOCTH U OECKOHEUYHOCTH
Bcenennoii. @oToMeTpUYECKH MapaoKC U IPOTUBOPEUUS MEXKY KIACCUUECKUMU IIPEICTAaBICHUSIMU
o crtpoenun Bcenennoit u HabmogeHusMu. HeoOXoauMOCTh mpuBIeUeHUs OOIIEH TeopHH
OTHOCHUTENIBHOCTH Il NOCTpOE€HUs 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. EBknnznoBa u HeeBkiaugoBa reomerpust Beenennoi. Onpenenenue paguyca U Bo3pacTa

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



aneMeHTOB BO Bcenennoii. O6wmine renust Bo BceneHHON M HEoOXOAMMOCTh 00pa3oBaHMs €ro Ha
paHHUX dTanax dBojonnu Beenennoit. Heo0XoauMocTh He TOIBKO BHICOKOM TUIOTHOCTH BEIIECTBA, HO
U €ro BBICOKOM TeMIIepaTypbl Ha paHHUX 3Talax 3BOIIOLMU BceneHHoil. PennkroBoe m3inydyeHne —
W3JIy4YEHHE, KOTOPOE OCTAIIOCHh BO BCENEHHOM OT rOpsiYero U CBEPXIUIOTHOIO COCTOSIHUSI MaTEpUU HA
paHHUX OJTamax Xu3Hu BcenenHoi. HaOnromaemble CBOMCTBAa PENUMKTOBOTO H3NydeHHs. [lodemy
He00X0IMMO MpUBJIEUEHUE 001N TEOPHUH OTHOCUTEIBHOCTH JIsl MOCTPOeHUs Mojienu BeeneHHO.
CoBpeMeHHbIE TP00GJIeMbI ACTPOHOMUU

YckopenHoe pacupenue BeesieHHO# M TEMHas1 SJHEpPrus.

HabGmonenus cBepxHOBBIX 3BE34 | Twma B Ja€KMX ralakTHUKaX M OTKPHITHE YCKOPEHHOI'O
pacupenust BeeneHHoM. OTKpPBITHE CUJIBI BCEMUPHOTO OTTAJIKMBAaHUA. TE€MHAsi SHEPTUs YBEJINYUBAET
Maccy Beenennoit no mepe e€ pacumpenus. [Ipupona cuinsl BcemupHOro oTTankuBaHus.
Oonapy:xeHHe IJIAHET BO3JIe APYIHUX 3BE3/1.

HaGmionenus 3a ABuKEHUEM 3BE3NI W OMpPENETCHUS MAacC HEBHAMMBIX CIYTHHUKOB 3BE3,
BO3MYIIAIONIUX UX MPSMOJIMHEHHOE JIBIKEHUE. MeToabl 0OHapy»)eHUs dK3011aneT. OueHkKa ycloBui
Ha TIOBEPXHOCTSX dK30IIaHeT. [Torck 3k301u1aHeT ¢ KOM(DOPTHBIMH YCIIOBUSMU IS )KU3HU HA HUX.

Iloncku xu3Hu U pazyma BO BcenenHoil. PaszBurtue npencraBieHuid O BO3HUKHOBEHHM U
CyIlIECTBOBAaHUHM KU3HM BO Bcenennoit. CoBpeMeHHbIE OIIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX
nuBwmzaiuii B lamaktuke. [lonmbiTku OOHapy>KeHHUST W TIOCBUIKM CHUTHAJIOB  BHE3EMHBIM

LIUBUIIA3AIIASIM.

IIoHATHE ONTUMAIBHOW TPACKTOPHUM MOJIETA K IUIAHETE. BpeMs moséra K IUIAHETE W JaThl
CTapTOB.

Jlyna u e€ BnusiHME Ha 3eMJTI0

Jlynusiii penbed u ero mpupona. IIpwiuBHoe B3aumoneicTBue Mexnay JlyHoi m 3eMnéi.
VY nanenue Jlynsl oT 3emnu u 3ameasienue BpamieHus 3emud. llperneccust 3eMHOM ocH U NpeABapeHue
PaBHOJEHCTBHM.

CTpoeHue COJTHEYHOM CUCTEMbI

CoBpemenHsble npeacrapieHus 0 COTHEYHON CUCTEME.

CocraB ConHeuHoM cucTeMbl. [lnaHeTbl 3eMHOW TIpynmbl M IUIAHETHI - TUTAHTBI, HX
npuHIMNUaIbHble pasnuuus. Ob6nako xomer Opta u Ilosic Koiinepa. Pasmepbsl Ten comHeuHOM
CUCTEMBI.

[Inanera 3emis

®opma u pazmepsl 3emiu. BryrpenHee ctpoenme 3emuu. Ponbs mapHukoBoro sddekra B
(dbopMHpOBaHUHN KIMMaTa 3eMIIH.

[InaneTsl 3¢eMHOM TpyIIIBI

HccnenoBanuss Mepkypus, Benepsl u Mapca, ux cxoxectb ¢ 3emiél. Kak napHHUKOBBIN
a3 dexT rpeer mMoBEepXHOCTh 3eMiu U meperpeBaeT armochepy Benepwr. Ecte nm xu3Hp Ha Mapce.
OoJonus opouT cmyTHUKOB Mapca ®oboca u [efimoca.

IImaHeThI-rurauTel



®usznueckue coiictBa IOnutepa, CarypHa, Ypana u Henryna. Bynkanuueckas OesiTEIbHOCTb Ha

cnytHuke FOnurepa No. [Ipupoaa komner 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 MMOTOKU U UX PaauaHThl. CBsA3b 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 TEJIECKOMOB PePpakTopoB U pedreKTopoB. Y CTpoiicTBO
PaIMOTEIIECKOIIOB, PAIHOUHTEPPEPOMETPHI.

Connue

OcHoBHble xapakTepucTuku Connia. OmnpeneneHue Macchl, TEMIEPATypbl U XHUMHYECKOTO
coctraBa Comuna. CtpoeHue coimHedHoi atMocdepsl. CollHeYHasi aKTUBHOCTh U €€ BIUSHUE Ha 3eMITIO
u 6uochepy.

Buyrpennee crpoenne Costnia.

Teopernueckuit pacu€r TemmepaTypbl B IeHTpe CosHua. SnepHblii UCTOYHUK SHEPTHH U
TEPMOSIZIEPHBIC PEaKIIMKM CHHTE3a TelIUsl U3 BOJOPOa, MepeHoc dHepruu u3 nentpa ConHlla HapyxKy,
KOHBEKTHBHasI 30Ha. HelTpuHHBIA Teneckomn 1 HaOI0AeHHs ToToka HeTpruHO 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/l, CBSA3b MEXKIAY 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

HabGnronenust ABOMHBIX U KPaTHBIX 3BE3/. 3aTMEHHO-TIEpEeMEeHHBIC 3BE3IbI. Onpeenienne Mace
nBOWHBIX 3BE3. Ilynbcupyromue mnepeMeHHbIe 3BE3NBI, KpHUBBIE 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
CUCTEMaMH, COJEpXallMMU 3Be3ay Oenblil kapiuk. lleperexanue BemiecTBa M SACPHBIM B3pbIB Ha
noBepxHOCTU 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
CBOCH DBOIIOIIMUA — B3PBIB CBEPXHOBOW BTOPOTo Thma. HaOroeHne ocTaTKOB B3PHIBOB CBEPXHOBBIX
3BE3I.

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

Pacyér nmpoIomKUTENbHOCTH KU3HUA 3BE3J] Pa3HOM MacChl HA IJIABHOW IOCIEI0BATEIbHOCTH.
[lepexon B KpacHbIE TMTaHThl U CBEPXTUTAHTHI MOCE ucdyeprnanus Bojgopoaa. CrioKolHas 3BOJOLMS
MaJIOMacCCUBHBIX 3BE3[l, U TPaBUTALMOHHBIN KOJUIANC M B3PBIB C 00pa30BaHUEM HEUTPOHHOM 3BE3[IbI
WU 4€PHOM JBIPHI MAaCCUBHOM 3Be3bl. OmpeseneHne Bo3pacta 3BE3THBIX CKOIUICHUH M OTAEIbHBIX
3BE3]1 U ITPOBEPKA TEOPUHU IBOITIOLUHU 3BE3I.

Mnuneunsiii I[1yTs

I'a3 u b B ["anakruke.

Kak o6pasytorcs oTpaxarensHbie TyMaHHOCTH. [Touemy cBeTsTcs nuddy3Hble TYMAaHHOCTH

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

PaccesinHbIe M IIapOBbIe 3BE3IHbIE CKOIJICHHS.

Habmromaembie CBOMCTBAa pacCessHHBIX 3BE3MHBIX CKOIIeHWH. Habmromaemble CBoOMCTBa
IIApPOBBIX 3BE3AHBIX CKOIUIEHUH. PacnpeneneHre W XapakTep IBWXKEHUs CKOIUIEHUMH B [ alakTuke.
Pacnipenenenue 38€311, CKOILIEHHU, ra3a ¥ NbUIK B [ aytlakTuke.

CepxmaccuBHasi uépHasi blpa B HeHTpe ['amakTuku u kocmudeckue nyuu. MHpakpacHbie
HaOMIOJIEHUsT JIBIDKCHUSI 3BE3A B IleHTpe [ anmakTuku 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 kiaccuguimpoBany ralakTuk mno ¢gopme u KaMepToHHas nuarpamma Xao6mia. 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 MEXTaTaKTHYeCKOTro ra3a, HeoOXOJUMOCTh CYIIECTBOBAHUS TEMHOW MAaTepUU B CKOILICHHSX
raakTuk. OleHKa Maccbl TEMHOM MAaTe€puUU B CKOIUIEHMSX. Sl4encras CTpyKTypa pachpeneieHus
TIAKTUKH CKOTUICHUM rajakTHK.

Crpoenue u 3Bosouus Beesennoii

Koneunocts u 6eckoHeuyHOCTh BceeneHHOM — mapaJoKCchl KJIACCUYECKOW KOCMOJIOTUU. 3aKOH

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

Pacimmpsromascsa Beenennas

CBs13b cpeiHEN IIIOTHOCTH MaTEPUHU C 3aKOHOM pacIIUPEHHs] U TEOMETPUUECKUMU CBOMCTBAMU
Bcenennoii. EBkiinioBa u HeeBkiIna0oBa reomerpust Beenennoil. Onpenenenue paguyca U BO3pacra
Bcenennoii. Mogens «ropsiueir Beenennoit» u penukroBoe uznydeHus: OOpa3zoBaHHE XUMHUYECKHUX
aneMeHTOB BO Bcenennoil. Obunue renus Bo BceneHHONM M HEOOXOAMMOCTh 00pa3oBaHUS €ro Ha
paHHUX dTanax 3Bojonnu Beenennoit. Heo0Xx01MMOCTh HE TOJIBKO BBICOKOM TUIOTHOCTH BEIIECTBA, HO
U €ro BBICOKOM TeMIIepaTypbl Ha paHHUX 3Talax 3BOIOUMU BceneHHoUl. PennkroBoe m3nydueHne —
U3JIy4eHUe, KOTOPOE OCTaJ0Ch BO BCEIEHHOH OT ropsyero u CBEpXIUIOTHOIO COCTOSIHUS MaTepUU Ha
paHHUX HTamax >xu3Hu Bcenmennoi. HaOmromaembie cBOMCTBa pPENUKTOBOrO wu3mydeHus. [louemy
He00X0IMMO MpHUBJIEUEHUE 0011l TEOPUH OTHOCUTEIBHOCTH JJIsl MOCTPOEHUs Mojienu BeeneHHOM.
CoBpeMeHHbIe P00JIeMBbI ACTPOHOMHH
YckopenHoe pacuipenue BeesieHHO# M TEMHas1 SJHeprus.

HabGmonenns cBepxHOBbIX 3BE31 | Thma B Aanékux rajakTUKaX U OTKPBITHE YCKOPEHHOTO
pacumpennst BeceneHHoM. OTKpPBITHE CUJTBI BCEMUPHOTO OTTAJIKMBAaHUA. TE€MHAsi SHEPTUs YBEJINUUBAET
Maccy Bceenennoit nmo mepe e€ pacmmpenus. [Ipupona cuinsl BcemupHOro oTTaakuBaHus.
OOHapyxeHHe IUIaHeT BO3J1e APYIUX 3BE3 .

Habmionenust 3a ABM)KEHHMEM 3BE3] M ONpPENENIECHHS MacC HEBHAMMBIX CIYTHUKOB 3BE3,
BO3MYIIAIONINX UX MPSIMOJIMHEHHOE IBIKEHUE. MeToabl 0OHapy»)eHUs dK301aneT. OleHka yclIoBUui
Ha MOBEPXHOCTAX dK301IaHeT. [Tonck 3x3011aneT ¢ KOMGOPTHBIMH YCIOBUSMU Ui )KU3HU HA HUX.

[Touckn xu3HM W pazyma BO BcenenHoi. Pa3BuTtue mnpencraBieHWid O BO3SHUKHOBEHHHM H
CYLIECTBOBAaHMM >KW3HM BO BceneHHoll. CoBpeMeHHbIE OILIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX

HI/IBI/IJ'II/IBaI_[I/Iﬁ B lamaktuke. IlombITKHM O6H3py>KeHI/I$I N TIOCBUIKM CHUTHAJIOB BHE3CMHBIM

OUBUIIN3allUsAM.
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KanennapHo-temaTnyeckoe nJiaHUpPOBaHHeE 110

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

Tema: BBenenue 1

1 1 venens Brenenue B acTpoHOMUIO

Tema: ActpomeTpust 5

2 2 Henens 3Bé3nHOE HEOO

3 3 Henens HeGecHbie KoOpaAUHATHI

4 4 nenens Buanmoe JIBIKECHUE IUIaHeT |
CoinHna

5 5 Henens JIBrxenue JIyHbl ¥ 3aTMEHUS

6 6 Henmens Bpewms. Kanennapp

Tema: HebecHast MexaHHKa 3

7 7 Henens Cucrema mupa

8 8 Henens 3akonb! Kemnepa nBukeHus miiaHeT

9 9 Henens Kocmmueckue CKOpPOCTH "
MeXKIJIaHETHBIC TIEPETETHI

Tema: Ctpoenne CotHeUHOH CHCTEMbI 7

10 10 menens CoBpeMeHHbIE MIpEACTABICHUS 0
ctpoenun u cocrtaBe  CoiHE4YHOMH
CHUCTEMBI

11 11 nenens IInanera 3emis

12 12 nenens JlyHa u e€ BnusiHuE Ha 3eMITI0

13 13 nenmens [TnaneTs! 3eMHOU TPYIIIBI

14 14 nenens IlmameTsl —  THraHTHIL ITmaneTs!
KapJIHKH.

15 15 wenens Mansie Tena COMHEYHON CUCTEMEI

16 16 nenens CoBpemeHHbIE IIPEICTaBICHMS 0
MIPOUCXOXKACHUU ConneuHoit
CHCTEMBI

Tema: AcTtpodu3nka v 3BE31HAsA ACTPOHOMMUS 7

17 17 uenens Mertoas! acTpoU3nIECKUX
HCCIIeJOBAaHUN
18 18 nenens Comanie




19 19 nenens BHyTpeHHEee CTpoeHHE U HCTOYHUK
sHepruu CoJHa

20 20 nepens OCHOBHBIE XapaKTEPUCTUKH 3BE3 ]

21 21 uenens benbie kapnukw. . .

22 22 Henens HoBble 1 cBepXHOBBIE 3BE3/IbI.

23 23 Henens DBOIIOLUS 3BE3]

Tema: MJiedyHblii myT

24 24 wenens I"a3 1 OBLIb B rajlaKkTHKE.

25 25 "Henmens PaccessHHbie U 1IapoBbIe 3BE3NHBIC
CKOTLICHHMSI

26 26 Henens CBepx MaccuBHas 4y€pHas Jplpa B

HEHTPC MJICHHOTI'O ITyTU

Tema: I'anakTHKH

27 27 uenens Knaccudukanms rajakTuk.

28 28 Henens AKTUBHBIE ['aJTaKTHKN ¥ KBa3apshl.

29 29 Henens CKOIUIEHUE TAJIAKTUK

Tema: Ctpoenue u 3Bosonns Beenennoit

30 30 uenmens KoneuHnoctb u 0ECKOHEYHOCTD
Bcenennon Pacmmpsromascs
Bcenennas.

31 31 Henens Monens «ropsiaeli  Bcenmennoit» wm

PEIMKTOBOC U3ITYUCHUC

Tema: CoBpemMeHHBIC

npoodeMbl aCTPOHOMUH

32 32 nenens YckopeHHOE pacmmpeHue
Bcenennoli u T€mMHas sHEprus

33 33 Henens OOHapy)XeHue IUIaHEeT BO3JIe APYrHX
3BE3]T

34 34 menens Ilonck  u3HM W pasymMa  BO

Bcenennon
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