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I. IIOACHUTEJIbHAA 3AITNCKA

PaGouast mporpamma o actponomuu s 11 kimacca coctaBieHa B COOTBETCTBUHU CO  CIEAYIOIIUMH
HOPMAaTUBHBIMHU NOKYMCHTAMM:
HOpMaTI/IBHBIMI/I JOKYMCHTaMH JIs1 COCTABJICHUA pa60qel?1 MMporpamMmsal ABJISAFOTCA:

1.®enepanbubiii 3aK0H 0T 29 nexadps 2012 r. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii deneparumny;
2.3akoH Pecybnuku Tatapceran ot 22.07.2013 r. Ne 68-3PT «O06 obpazoBaHumn»;

3.®enepanbHbIl  TOCYJApCTBEHHBIM 00pa3oBaTelbHBIA CTaHAAPT cpeAHero oobmero obOpazoBaHus (cC
M3MEHEHUSIMU U JonojaHeHusiMu ot 29.12.2014, 31.12.2015, 29.06.2017).

4.ITpuka3 MunuctepcTBa oopa3oBanus u Hayku Poccuiickoit ®eneparuu ot 31 mekadbps 2015 r. Ne 1578 «O
BHECCHWU HM3MEHEHUIl B (enepaiabHbIii ToCcylapCTBEHHBI 00pa3oBaTeNbHbIM CTaHIAPT CpenHero oOmiero
0o0pa3zoBaHMs, YTBEPKICHHBIN MprUKa3oM MuHHCTEpcTBa 00pa3oBanus U Hayku Poccuiickoir deneparuu ot 17
Mast 2012 r. Ne 413»;

5. I[IpumepHas mporpamma 1o y4eOHOMy npeameTry - ActpoHommusi. Metonuueckoe mocooue 10-11 kmaccer.
Ba3oBelii ypoBeHs : yued nocobue i yuuTeneit oduieoopaszosar. opranusanuii. — M. : IIpocsemienue, 2017..
6.1Ipukaz MO u H P® ot 31 mapra 2014 r. Ne253 «O0 yrBepkaeHuu ¢eaepalbHOro NepeuHs yu4eOHUKOB,
PEKOMEH/IOBaHHBIX K HCIIOJIb30BAHUIO IMIPU pPEAIU3alUU HMMEIOIUX TOCYJapCTBEHHYIO aKKpPEIUTALHIO
00pa3oBaTeNbHbBIX TPOrpaMM HauaIbHOTO OOIIEro, OCHOBHOTO OOIIETO M CPEAHET0 001Iero o0pa3oBaHUs»;
7.Ilpuka3 MunuctepcrBa obpa3zoBanus u Hayku P® ot 8 uions 2015 r. Ne 576 «O BHeceHUM M3MEHEHUH B
denepanbHbIi TIepeueHb Y4YeOHUKOB, PEKOMEHIOBAaHHBIX K HCIONB30BAHUIO MPH pealu3alud UMEIOIINX
rOCy/IapCTBEHHYIO0 aKKpeIUTAlUi0 00pa30BaTeIbHBIX MPOrpaMM HAa4daJbHOTO M OOIIEro, OCHOBHOI'O OOIIEro,
cpeaHero oomiero o0pa3oBaHus, YTBEPKIESHHOTO TPUKA30M MUHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoii
dbeneparuu ot 31 maprta 2014 r. Ne 253;

8.Yuebnsiii iian MBOY «Cpenusisi o6meobpazoBarenbHas mkona Ned7y» Coserckoro paitona r. Kazanu Ha
2021-2022 y4eOHbIi TOI;

9.lonoxenne o paboueld mnporpamme ydeOHOro mpenmMera, Kypca, auctumuael MBOVY  «Cpennss
obmieoOpaszoBarenbHas mkoia Ned47y» CoBerckoro paiiona r. Kazanu;

10.ITonoxxeHne o0 TEKyLIEM KOHTpOJIE YCIIEBAEMOCTHM M IPOMEXYTOUHOM arrectanuu ydamuxcsi MBOY
«Cpenusis o0uieoopazoBarenbHas mkoia Ned47y» Coserckoro paiiona r. Kazanu;

10.

Pabouas nporpamma 1o yueOHOMY mpeamMeTy «ActpoHomus» (10 knacc) paspadoraHa Ha ocHOBe [IpumepHoii
OCHOBHOI 00pa30BaTeIbHOM MporpaMMel cpeanero oouiero oopaszosanus (IIOOIT COO 2016 r.) u TpeboBanuii,
npezcTaBieHHbIX B DeiepaibHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHIApTe CPEAHEro 00Iero 00pa3oBaHus
(@I'0C COO 2012 r.), ¢ ucnonbp30BaHNEM aBTOpCcKor nporpammel B.M. Hapyruna «ActpoHomus. M3yuenue
acTpPOHOMHUH Ha 0Aa30BOM YPOBHE OPHEHTHUPOBAHO Ha obecneueHne o0meo0pa3zoBaTesibHON 1 00IIEKYIBTYPHOM
NOJTrOTOBKH BBIITYCKHHKOB.

ACTpPOHOMHUS pacCMaTPUBAETCsI KaK KypcC, KOTOPHIH, 3aBepiuaeT GU3NKo- MaTeMaTnieckoe 00pa3oBaHue
BBIITYCKHUKOB CPEIHEH MIKOJIbI, 3HAKOMUT UX C COBPEMEHHBIMU TPEICTABICHUSIMU O CTPOSHHH M SBOJIFOIIMH
Bcenennoit u cnoco6cTByeT POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHSI.

Kypc actpoHOMEUM HE TOJBKO 3aBepIIaeT PU3NKO-MaTeMaTHIeckoe 00pa3oBaHue, HO U HeceT B cebe

OTIpeJIeNICHHBII O0IIeHAYYHbIH U KYJIBTYpPHBIH MOTEHIMA1. ACTPOHOMHUS SIBIISIETCS 3aBepIIaroniei Gpunocopckoit u
MHUPOBO33PEHUYECKON TUCIUIUIMHON, U €€ MPEeNoJjaBaHnue eCTh HEOOXOIMMOCTb 11l KAUE€CTBEHHOTO TIOJIHOTO
€CTEeCTBEHHOHay4YHOro oOpa3oBaHus. bes cnennansHOro popMupoBanus acTPOHOMHUUYECKUX 3HAHUN HE MOXKET
c(hOopMHPOBATHCS ECTECTBEHHOHAYYHOE MUPOBO33pEHHE, IIeTbHAs (PU3UUECKasi KAPTHHA MUPA.

ACTpOHOMHS MOXET MOKa3aTh €JMHCTBO 3aKOHOB MPHUPOIbI, IPUMEHUMOCTh 3aKOHOB (DM3MKH K HEOECHBIM Telam,
JaTh LEeOCTHOE MPECTaBICHNE O CTPOCHUU BceneHHO U M03HaBaeMOCTH MUPA.

Baxxnelmmu 3a/1auaMyl aCTPOHOMUU SBISIFOTCS (POPMHUPOBAHKE TIPEACTABICHHUH O €IMHCTBE (PU3UIECKUX
3aKOHOB, IEHCTBYIONIUX Ha 3eMiie U B Oe3rpaHnyHON BceneHHoi, 0 HempepsIBHO MPOUCXOISIIEH IBOTIOIIUT
Halllel IUTaHEeThI, BCeX KOCMUYECKMX TeJl U UX CHCTeM, a Takxke camoil BeenenHo.

[IporpamMMa 1o acTpOHOMHH OTIPEAEIISIET COAEPIKAHIE U CTPYKTYPY YIeOHOTO MaTepHala, Mocie0BaTelIbHOCTh
€ro M3y4eHwUs, myTH (POPMHUPOBAHUS CUCTEMbI 3HAHUI, YMEHUH H CTIOCOOOB JICATEIILHOCTH, Pa3BUTHSI, BOCITUTAHUS
Y COLIMAIM3aLUH yUaIlnuXcs

II. Ienn 1 3ana4u U3y4eHUss ACTPOHOMHUH.

CIIN.



— OCO3HaHUE MPUHIUIHUAIBHON POJIM aCTPOHOMUU B MO3HAHUM (yHIAMEHTAIbHBIX 3aKOHOB MPUPOIBI U
(opMHpPOBaHNU COBPEMEHHON €CTECTBEHHOHAYYHOUW KapTUHBI MUPA;

— npuobpeTeHue 3HaHUH 0 pu3rueckoil mpupoie HeOECHBIX Te U CUCTEM, CTPOCHUHU U 3Boonnu Beenen-
HOM, TPOCTPAHCTBEHHBIX W BPEMEHHBIX MacmTabax BceneHHoli, Hamboyiee BaXXHBIX ACTPOHOMHUYECKUX
OTKPBITUSIX, ONPEIEIUBIINX Pa3BUTUE HAYKU U TEXHUKU;

— OBJIAJICHHE YMEHUSMH OOBACHATH BHJIUMOE IOJOXKEHHE M JIBUKEHHWE HEOECHBIX TeNl NPUHIMIIAMHU
OTpezieNieHUus] MECTOIOJIOKEHHUS W BPEMEHHM [0 aCTPOHOMHYECKMM OOBEKTaM, HaBBIKAMH IPAKTUYECKOTO
UCTIOJIb30BaHUSI KOMITBIOTEPHBIX MPHJIOKEHHUH JJIsi ONpeeNeHHs BUa 3BE3HOTO HeOa B KOHKPETHOM ITYHKTE
JUISl 33JaHHOTO BPEMEHU;

— pa3BUTHE TO3HABATEIILHBIX MHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPUYECKMX CIIOCOOHOCTEW B Mpolecce
npuoOpeTeHus] 3HAHUII 10 AacCTPOHOMHUHM C UCIOJb30BAaHUEM pA3UYHBIX HCTOYHHUKOB HHGOpMalUU MU
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA;

— UCMOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM W YMEHUU ISl pellieHUs] MPAaKTUYECKUX 3a]ad MOBCEIHEBHOI
KU3HH;

— (¢opMHUpOBaHHE HAYYHOTO MUPOBO33pEHMS; — (POPMUPOBAHNE HABBIKOB HCIIOIb30BAHUS

€CTECTBEHHOHAYYHBIX M OCOOCHHO (PU3MKO-MAaTEeMaTHUECKUX 3HAHUH 1T 00BEKTHBHOTO aHAIHM3a

YCTPOICTBa OKPY>KAIOLIEro MUpPa HA MPUMEpe JOCTHKEHUI COBPEMEHHON acTpO(U3UKH, aCTPOHOMHUHU U

KOCMOHABTHKH.

(hopMHPOBaHHE U PA3BUTHE Y O0yUYAIONINXCS ACTPOHOMHUYCSCKUX 3HAHUM M YMCHHA JUTsl IOHUMAHWMSI SIBIICHUN 1
MPOLIECCOB, MMPOUCXOSAIINX B KOCMOce, pOPMUPOBAHUE €IUHON KapTUHBI MUpA.

SAJAYU:

- [IpnoOperenne 3HaHUN U YMEHUH 17151 UCTIOIb30BaHUs B IPAKTUYECKOM EATEIIbHOCTH U TOBCEIHEBHOM
KU3HU;

- OBnagenne cnoco0amu Mo3HaBaTeIbHOMN, HHPOPMAIMOHHO-KOMMYHUKATUBHOU U pe(IIeKCUBHOM
JESTEIIBHOCTEH;

- OcBoeHUE MO3HABATEIBHOMN, HH(OPMAITMOHHOH, KOMMYHUKATHBHOH, pe(IeKCUBHON KOMITETCHIINH.

III. KomugecTBO YacoB
CornacHo 0azucHoMy ydeOHOMY IUIaHy pabodasi mporpamma paccuuTana Ha 34 yacoB B rof, 1 4ac
B HEJEIIIO.

IV. Conepxanue yueOHOT0 mpeameTa

OO011ast xapakTepucTHKa y4eOHOT o peiMeTa.
AcTpOHOMMSI B pOCCUIMCKOM IIKOJIE BCET1a paccMaTpHUBallach Kak Kypc, KOTOPbIi, 3aBepiiast pU3nKo-
MaTeMaTHuecKoe 00pa30BaHUE BHITYCKHUKOB CPEIHEH IIKOJIbI, 3HAKOMHT UX C COBPEMEHHBIMU
IPEJICTaBICHUSIMUA O CTPOCHUH U 3BOJIOLMHU BeeneHHol 1 criocoOcTByeT (OpMUPOBAHUIO HAYYHOTO
MHUPOBO33peHus. B HacTosIIee BpeMs BaKHEHIIMMU 33/1a4aMi aCTPOHOMHUU SIBIISIIOTCS (POPMUPOBAHUE
IPEJICTaBICHUN O €IUHCTBE (PU3NYECKUX 3aKOHOB, IEUCTBYIOIIMX Ha 3eMie U B Oe3rpannyHoi BeenenHoid, o
HENPEPBHIBHO IPOUCXOASAIIEH IBOJIOLNN HAIIEH TUIAHETHI, BCEX KOCMUUYECKUX TEl M UX CUCTEM, a TAKKE CaMOi
Bcenennoii. ActpoHOMUS SBIISETCS MPEIMETOM IO BHIOOPY U PEATU3YETCs 32 CUET IIKOIBHOTO WU
pErnOHAILHOTO KOMIIOHEHTa. M3ydueHne kypca paccuntano Ha 35 dacos. [Ipu ninanupoBaHuu 2 4acoB B
HEZIeII0 KypC MOXKET ObITh IPOIIeH B TeueHue nepsoro nosyroaus B 11 knacce. [Ipu miianuposanuu 1 yaca B
HEJIeNIo 11e1eco00pa3Ho HavyaTh U3y4eHHe Kypca BO BTOpOM nostyroauu B 10 kiiacce M 3aKOHYUTH B IEPBOM
nosryroguu B 11 kinacce. BaxxHyro posib B OCBOGHUH Kypca UTPAOT IPOBOMMBIE BO BHEYPOUHOE BpPEMS
coOcTBeHHbIe HaOMroeHus ydanmxcs. Crnennuka miaHUpOBaHUS 3TUX HAOIIOACHUH onpeienseTcs AByMs
oOcrositenscTBaMu. Bo - mepBbIx, oHM (32 UCKIIoYeHHeM HaOmoneHni ColHIa) TOJKHBI TPOBOJUTHCS B
BEUEpHEee WIN HOYHOE BpeMsi. Bo-BTOPBIX, 00BEKTHI, MPUPOa KOTOPBIX M3Y4aeTcs Ha TOM UM HHOM YpOKe,
MOTYT OBITh B 9TO BpeMs HEJOCTYITHBI 7151 HaOmoAeHuH. [Ipu nmanupoBaHnu HAOIOCHHH 3TUX 00BEKTOB, B
0COOEHHOCTH IJIaHET, HEOOXOIMMO YUUTHIBATh YCIOBHS UX BUAUMOCTH.



BBenenue

Baenenue B acTpoHOMUIO
CTpOGHI/Ie n Macita0dsl Beenennoit. Kakue tena 3amoiHsoT BCCHCHHYIO. KaxkoBsl ux XapaKTCPHLBIC pa3sMEphbl U
pacCcTodHusd MCKAY HUMU. Kaxkue (I)I/IBI/I‘IGCKI/IG YCIOBHUA BCTPCHANOTCA B HUX. Bcenennas pacmupseTcA.
CoBpeMeHHBIE MeTonbl HaOmomeHmid. ['me m Kak paboTaroT caMble KPYIHBIE ONTHYECKHE TelecKombl. Kak
ACTPOHOMBI HCCICAYIOT raMMa-Uu3JIy4YCHUC Bcenennoi. Urto YBUACIIU I'PaBUTAIMOHHO-BOJIHOBBIC U HeﬁTpHHHLIe
TCJIICCKOIIBI.
[lenp n3yueHus: JAHHON TEMbl — IMO3HAKOMHUTH YUYAIIUXCSl C OCHOBHBIMH aCTPOHOMHYECKUMH O00bEKTAMU,
3anoaHsAmKUMHE Beenennyto: mianeramu, ConHueM, 3BE3/1aMH, 3BE3HBIMU CKOIJICHUSIMH, TaJJaKTUKAMU,
CKOIUICHUSIMH TaJaKTUK; (PU3NYSCKUMHU IMPOILECCAaMH, MPOTEKAIONMMH B HUX M B OKPYXKAIOIIEM HX
IIPOCTPAHCTBE. Ydalluecs 3HAKOMSTCS C XapaKTepHBIMHM MaclITabaMH, XapaKTEpU3YIOIIMMHU CBONCTBA
9THX HEOECHBIX Tell. Takke MPUBOASTCS CBEICHUS O COBPEMEHHBIX ONTHUYECKUX, HHPPAKPACHBIX, PATUO-,
PEHTTEHOBCKMX TeJIeCKOoNax U oOcepBaropusx. TakuM o0pa3oM, ydaiquecss 3HAKOMSTCS C TEeMHU
HEOCCHBIMH TeJaMH U OOBEKTaMH, KOTOPHIE OHU B JalbHEWIIeM OyayT MOApOOHO M3ydaTh HA YpOKax

ACTPOHOMMUM.
Hpe,Z[MCTHLIC PE3YyIbTaThl OCBOCHUA TEMBI IIO3BOJIAKOT: — BOCIHPOU3BOAUTL CBEACHHUA II0 HCTOPUU Pa3BUTHUA
ACTPOHOMHUH, €€ CBA3IAX C (bHSHKOﬁ n MaTCMaTHKOﬁ; — HUCIIOJIb30BaTh IMOJYYEHHBIC PAaHEC 3HAHUA [JId O0OBSICHEHHS

YCTpOﬁCTBa 1 IpUHIUIIA pa60T51 TCIJICCKOIIA.

ActpomeTpust
3Bé3anoe HeOo. Co3Be3musi ceBepHOTO monmymapui. HaBuranmmonnseie 3BE€3xb1. JIBmkenne ComHIAa TO SKIUMTHKE.
Iletneobpaznoe nBwxkeHne IutaHeT. HeOecHprii dJkBaTOp ©  HEOECHBIM MepHuIuaH. OKBaTOpHAIbHAS W
TOpPH30HTaJbHAs CHUCTeMa HeOeCHBIX KOOpAWHAT. Bummmoe nBuwkeHHe HeOecHBIX cBeTwl. lletneobpasHoe
JIBUKEHHE TUTAHET, MOISTHOE U MPSIMOE ABIKEHHUE IIaHeT. DKIUITHKA, 30/JHaKalibHble co3Be3us. HepaBHOMepHOE
newxkenre ConHua no skauntuke. Jpmwxkenue JIynel. @a3pl JIyHbBI 1 CHHOAWMYECKHUM Mecsll, YCIOBUS HACTYIUICHUS
COJTHEYHOTO M JIYHHOTO 3aTMeHuil. [IpuumMHBI HacTymjieHHs COJHEYHBIX 3aTMeHuil. Capoc M mpeacKa3aHus
3aTMeHuil. Bpems u kanenmapb. 3BE3AHOE M CONHEYHOE BpeMsl, 3BE3AHBIN M TPONMUYECKHH TroJl. YCTpOHCTBO
JYHHOT'O U COJTHEYHOTO KaJeHIaps, MpoOaeMbl ux cornacoBanus. FOnmaHCKuii 1 IpUrOpUaHCKUN KaJleHAapH.
enpro u3yuenust JaHHON TeMbl — (OPMHUPOBAHKE Y YYAIIMXCA O BUE 3BE3IHOTO HeOa, pa3OMEHUU ero
Ha CO3BE3/IUs, MHTEPECHBIX 0OBEKTAaX B CO3BE3AUSX U MUDOIOTHH CO3BE3MI, pa3BUTHUH aCTPOHOMHH B
AHTUYHBIC BpEMEHA. 3ajayda y4dalluxcs MPOCIEIUTh, KaK MEepexo]l OT OPUEHTAIMU IO CO3BE3AMSIM K
UCTIOJIb30BAHUIO HEOECHBIX KOOPAWHAT TO3BOJMI B KOJMYECTBEHHOM OTHOUICHHHM H3y4YaTh BUAMMBIE
NBIDKEHUS Tesl. Takke IeNbl0 ABISIETCS M3ydeHue Buaumoro nBrkeHus ComnHia, JIyHBI U TIaHET Ha
OCHOBE JTOr0 — IMOJYy4YEHHUE IMPEACTABICHUSA O TOM, KaK acTPOHOMBI HAy4YMIIHUCH IIPEICKA3BIBATH
3aTMEHUS; TIOJyYEHHUs MPEICTABIECHUs 00 OJTHOM M3 OCHOBHBIX 33J1a4 aCTPOHOMUU C JIPEBHEUIIINX BPEMEH
— U3MEPEHUYN BPEMEHU U BECHUM KaJleHaapsl.
[IpenMeTHbIEe pe3ynbTaThl U3yUEHHS JAaHHON TEMBI MO3BOJISIOT: — BOCIHPOU3BOAUTE OIpPEENEeHNS TEPMUHOB U MOHITUN
(co3Be3aue, BbIicOTa M KylnbMuHAIMs 3Be31 W COJdHIA, SKIUNTHKA, MECTHOE, TOSCHOE, JIETHEE W 3MMHEE BpeMms); —
OOBSICHATh HEOOXOIMMOCTh BBEACHUS BUCOKOCHBIX JIET U HOBOI'O KaJIEHIAPHOI'O CTWISL; — OOBSACHATH HaOJtoJaeMble
HEBOOPYXEHHBIM TJIa30M JBIKEHHUS 3Be3l W CoJIHIA Ha pa3iUYHbIX reorpaduyeckux IIMPOTax, ABMKEHHE U (a3bl
Jlynsl, nprunabl 3atMeHuid JIyHbl 1 ColTHIIA; IPUMEHSATH 3BE3AHYIO KapTy JJIs MOUCKa Ha HeOe OIpeIeTICHHBIX CO3BE3 MM
1 3B€3](

Heb6ecnast mexanuka

[IpencraBnenuss o ctpoeHnn CoJIHEYHOM CHCTEMBI B aHTHYHBIE BPEMEHA M B CPEIHEBEKOBBLE. ['enmoneHTpuueckas
CHCTEeMa MHpa, J0Ka3aTeIbCTBO BpameHus: 3emiu Bokpyr Comnana. [lapanmake 3831 1 onpezieieHNe pacCTOSHUS 10 HUX,
napcek. Otkpeitie M. Kemepom 3akoHOB ABKeHUS maHeT. OTKphITHE 3aKOHA BCEMUPHOTO TATOTEHHUS U 00OOIIEHHBIE
3akoHbl Kemiepa. Onpenenenne macc HeOecHbIX Tenl. KocMuueckue ckopocTd. Pacuérsl mepBoil 1 BTOPOil KOCMUYECKOH
ckopoctd U ux ¢usuueckuii cmbici. [lonér FO.A. 'arapuna Bokpyr 3emiiM 1o KpyroBod opOute. MeXIUlaHETHbIE
nepesi€Thl. IToHsTHE ONTUMANIBHOM TpacKTOpUHU MONETA K IU1aHeTe. BpeMst nonéra k muiaHere U Aatel cTapToB. JIyHa u eé
BiusHue Ha 3emunto. JlyHHbIH penbed u ero npupoza. [Ipunusaoe B3anmoaeiicteue Mexy Jlynoit u 3emnéitl. Y nanenue
JIyns! ot 3emun u 3amenieHHe BpameHus 3emd. [peneccust 3eMHOM OcH U ITpeIBapeHHE PAaBHOACHCTBUH.

enp u3yueHus TemMbl — pa3BUTEE MNPEJCTaBICHUM O cTpoeHUH COIHEYHOW CHUCTEMbI: I€OlleHTpHYEcKas u
TeIMOLIEHTPUYECKUE CUCTEMBI MHUpa; 3akoHbl Kerepa o ABMKEHUHW IUIaHET M UX 0000meHne HeioToHOM;
KOCMHUYECKUE CKOPOCTU U MEKIUIAHETHBIE NIEPEIETHI

IIpenMeTHBIe pe3ynbTaThl OCBOCHUS JAHHOW TEMBI IO3BOJISIFOT: — BOCIPOM3BOJUTH HCTOPUYECKHE CBEACHUSA O
CTaHOBJICHUH U Pa3BUTUU T'EJIMOLIEHTPUUECKON CUCTEMBI MUpPa; — BOCIIPOM3BOIUTH ONPEAEICHUS TEPMUHOB U TOHATUI
(xoH(UTYpanys IIaHeT, CHHONYe- CKHH W CHICPUYECKUI Mepruoibl 0OpalieHus TIaHeT, TOPU30HTAIBHBIN Mapaliakc,
YIJIOBBIE pa3Mepbl 00BbEKTa, aCTPOHOMHUYECKAs! €AMHHIA); — BBIUYUCISATH PACCTOSHUE A0 TUIAHET MO TOPU30OHTAIEHOMY
napaiiakcy, a UX pa3Mepbl IO YITIOBBIM pa3MepaM U pacCTOSHUIO; — (OpMynHpoBaTh 3aKoHbl Kemiepa, onpenemsTs



MAcCChI IUIAHET Ha OCHOBC TPECTHLEIO (yTO‘-I- HCHHOFO) 3aKOHa Kermepa; — XapaKTCpHU30BaTh O0COOEHHOCTH JABVOKCHUA U
MaHCBPOB KOCMHWYCCKUX alllapaTOB JJId UCCIICAOBAaHUS TCII COJIHEYHOH CHCTEMBI.

CTpoeHue COTHEUHON CUCTEMBI
CoBpeMeHnHnble npezacTaBienns o Comneunoit cucreme. CoctaB CoitHeUHOUW cucTeMbl. [ImaHeTsl 3eMHON TPYIITB U
TUTAHETHI-TUTAHTBI, WX NpUHIMIUANBHBIE pasauuus. O6mako komer Oopra um I[losic Koiinepa. Pasmepsr Ten
comHeyHol cucteMbl. Ilmanera 3emins. ®opma u pasmepsl 3emnu. BryTpennee crpoenue 3emnu. Poib
nmapHUKOBOTO 3(dexra B dopmupoBanuu kimmara 3emiu. MccnemoBanus Mepkypus, Benepsr m Mapca, ux
CXOXecCTh ¢ 3emiéil. Biausaue mapHukoBoro s¢dekra Ha kauMaT 3emum W Benepsl. Ecth nmm xu3Hb Ha Mapce.
Opomonus opobut cnytHuKOB Mapca @oboca u Jeiimoca. [lnanetsi-rurantel. @usnueckue cBoiictBa FOmmrepa,
Carypna, Ypana u Henryna. Bynkanandeckast gesrenpbHOCTh Ha cryTHuke FOmmrepa Mo. lpupona xomer BOKpyr
TJIaHeTTUraHToB. [lmaHeThI-KapauKu W WX cBoicTBa. Mambie Tena CoitHeUHOUW cucTeMbl. Ilpupoma n ABMXKEHHUE
actepouioB. Crienuduka ABMXEHUS Tpynn acTepouaoB TposHieB u ['pexos. Ilpupona u nemwxenue komer. [osc
Koiinepa n O6nako kometr Oopra. Meteopsl U MeTeopuTsl. [Ipupoaa nagaromux 3BE3/, METCOPHBIE TIOTOKU M UX
pamnanTel. CBS3h MEXIY METEOPHBIMH MOTOKaMH M KoMeTamu. [Ipupona KaMeHHBIX M JKEJIEe3HBIX METEOPHUTOB.
[Ipupona METEOPUTHBIX KPaTEpPOB
[lenp wu3ydyeHHsT TEMbl — TOJYYUTh MpeAcTaBieHUEe O CcTpoeHuW COJHEYHOW CHUCTEMbl, H3Y4YUTh
busnueckyro mnpupoxy 3emun W JIyHBI, SIBJICHHS TPUIUBOB W MPEIECCHH;, TOHATH (UINICCKUE
OCOOCHHOCTH CTPOCHHUS IUTAHET 3E€MHOM TpYyMIMbl, IUIAHET-TUTAaHTOB W IUIAHET-KapJIMKOB; y3HATh 00
OCOOEHHOCTSIX TMPUPOABI M JBMKCHHUS aCTEPOUJOB, MOJYYUTh OOIIHME MPEACTABICHUS O KOMETaXx,
METeOpax W METEOpHUTaX; Y3HAThb O Pa3BUTHM B3IJIAJ0B Ha IpoucxoxjaeHne COJHEYHOM CHCTEMBI U O
COBPEMEHHBIX IIPENICTABICHUAX O €€ MPOUCX OKICHUU.
[MpeameTHble pe3ynbTaThl OCBOCHHS JaHHOW TEMBbI IMO3BOJSIOT: — OMNKMCHIBATH OCOOCHHOCTH IBIDKEHHS Te
CoHeYHOH CHUCTEMBI O] ASMCTBUEM CHII TSTOTEHHUS MO0 OpOUTaM C PAa3IUIHBIM IKCIEHTPUCUTETOM; — OOBSICHSITH
MPUYUHBl BO3HWKHOBEHHWS TPWIMBOB Ha 3eMiie M BO3MYIIEHUA B ABWKEHHH Tenl (CONHEYHOW CHUCTEMEI;
(hopMynHpoBaTh U OOOCHOBBIBATH OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOHN T'HIOTE3bl O (YOPMHPOBAHUHM BCEX TEI
ConHEeYHOW CHUCTEMBl W3 €AMHOTO Ta30MMBLUIEBOTO O0JIaKka; — OMpeNeNsiTh W pa3nndarh mnoHstus (ConmHeuHas
CHUCTEeMa, IUIaHEeTa, €€ CITyTHHKH, ITUIAHEeThl 36MHON TPYIIBI, IUIAHETHI-TUTAHTHI, KOJNbIA TUTAHET, Majble Tena,
acTepPOU/Ibl, TUIAHETHI-KAPIUKH, KOMETBI, METEOPOUIbI, METEOPbI, OONUIBI, METEOPHUTHI); — OIMHUCHIBATH MPUPOLY
JlyHBl U OOBSCHATH MPUYUHBI €€ OTIHYHUS OT 3eMIIM; — IMEPEUYHCISITh CYIIECTBEHHBIE PAa3lIUuus IPUPOABI ABYX
TPYII TUTAaHET U OOBSACHATH MPUYUHBI NX BOZHUKHOBEHHSI, — MPOBOAUTH cpaBHeHHEe Mepkypus, Berepsr u Mapca
¢ 3emiteli o penbedy MOBEPXHOCTH U COCTaBY aTMocdep, YKa3bIBaTh CIIEAbI 3BOIOIUOHHBIX H3MEHEHUH TIPUPOJIBI
ITHX TUIAHET; — OOBACHATh MEXaHU3M MMaPHUKOBOTO 3P QeKTa U ero 3HaueHHue A1 GOPMUPOBAHHS U COXpa- HEHHUSI
VHUKQJIBHON TpPHUPOJBl 3€MIIM; — OIKCHIBATh XapaKTepHbIE OCOOCHHOCTH TPHUPOABI IUIAHET- THTAaHTOB, WX
CIIyTHUKOB ¥ KO- JIEI; — XapaKTepU30BaTh MPUPOAY Manbix Ted COTHEYHOW CUCTEMBI B OOBSCHATh MPUYMHBI UX
3HAYUTETBHBIX PA3INYMIA; — ONHUCHIBATH SIBICHUS MeTeopa U 00IH/1a, OOBICHITH MPOLECCH, KOTOPBIE MPOUCXOIAT
NpY JIBKCHUU TeJ, BIETAONMMX B arMoc(epy IUIaHeThl ¢ KOCMHYECKOH CKOPOCTBIO; — OMNKCHIBATH TTOCIEICTBHS
MajeHds Ha 3eMIII0 KPYIHBIX METEOPUTOB; — OOBSACHATH CYIIHOCTh aCTEPOHMIHO-KOMETHOW OIACHOCTH,
BO3MOXHOCTH M CIIOCOOBI €€ PEA0TBPAIICHHSI

_Actpodusuka 1 3Be3/IHAsT ACTPOHOMMSI

MeTtopl acTpO(hU3UYECKUX UCCIICIOBAHUMA. Y CTPOMCTBO U XapaKTEPUCTUKU TEIECKOINOB pedpakTopoB U pedIeKTOPOB.
YcTpolcTBO paanoTeneckonos, paguountepdepomerpsl. Comnne. OcHoBHble xapakTepuctuku Connua. OnpexaerneHue
Macchl, TeMIeparypsl 1 xumudeckoro coctasa Coinua. CtpoeHue conHeuHoi armocepsl. ConHevdHas aKTUBHOCTD U €€
BIHMsHUE Ha 3emuto U Ouocdepy. Buyrpennee crpoenue Connna. Teoperwueckuid pacu€T Temmepatrypsl B IEHTpPE
ConHua. SlnepHbl MCTOYHMK 3HEPTUM W TEPMOSJIEPHBIE pEaKLUM CHHTE3a Tellus M3 BOJOPOJA, NEPEHOC SHEPTHH W3
nentpa ConHIa HapyKy, KOHBEKTUBHas 30HA. HeWTpuHHBIN Teneckon u HaOdroneHHs nmoToka HedrpuHo ot ConHia.
OmnpeneneHrne OCHOBHBIX XapaKTEPUCTHK 3BE3A: MacChl, CBETHMMOCTH, TEMIEPaTypsl M XHMHYECKOTO COCTaBa.
CriextpanbHas kinaccupukanms 38E31 U e€ puszndeckue ocHOBHI. JlnarpaMma "crieKTpaibHbINA KIIACC-CBETHMOCTB" 3BE3],
CBA3b MEXJAY Maccoll M CBETUMOCTbIO 3BE3M. BHyTpeHHee crTpoenue 3BE3n. CrpoeHue 3Be3[bl TJIABHOU
nocnenoBaTenbHOCTH. CTpoeHue 3BE3] KPACHBIX TUTAHTOB M CBEpXTUTaHTOB. CTpoeHHe 3BE3/ O€IbIX KapINKOB M Mpee
Ha ux Maccy — npenen Yangpacekapa. Ilynbcapsl u HeWTpoHHBbIE 3BE31bI. IIpupona 4€pHBIX IbIp M HX IApaMeETPBI.
JBoiiHble, KpaTHBIE W MEepeMeHHbIe 3BE31bl. HalOnroneHns TBOWHBIX M KpaTHBIX 3BE3]. 3aTMEHHO-TIEPEMEHHBIC 3BE3/IBI.
Omnpenenenne Macc ABOMHBIX 3BE3A. [lynbcupyromue nepeMeHHblE 3BE3ZBI, KpUBBIE H3MEHEHHs Osiecka medeuns.
3aBHCHMOCTh MEXIY CBETUMOCTBIO M MEPHOAOM Mynbcannii y nedenn. Lledennp — masku Bo BeeneHHOM, IO KOTOPBIM
OTIPEACIAIOT PACCTOSIHUA 10 JANEKUX CKOIJIEHWH U ralakTHK. HoBbIe M CBEpXHOBBIE 3BE3/IbI. XapPAKTEPUCTHKH BCIIBIIIEK
HOBBIX 3BE3A. CBs3b HOBBIX 3BE3A C TECHBIMH JBOWHBIMH CHCTEMaMHM, COJACPKAIIMMH 3Be3ly OeJblii KapIuk.
Ileperexanue BemiecTBa W SIAEPHBINA B3PBHIB HA TOBEPXHOCTH Oenoro Kapiuka. Kak B3pBIBAIOTCS CBEPXHOBBIE 3BE3IBI
XapaKTepUCTHKH BCIBIIIEK CBEPXHOBBIX 3BE3/. ['paBHTAIIMOHHBIN KOJIIarc O0ejoro kapimka ¢ Maccoi YaHnpacekapa B
COCTaBE TECHOM TBOMHOM 3BE3/bl — BCIIBIIIKA CBEpXHOBOM | Tumna. B3pbIB MaccUBHOM 3B€3/1bI B KOHIIE CBOCH SBOIOLUU —
B3pBIB CBepXxHOBOH Il Thra. HabmomeHne ocTaTKOB B3PBHIBOB CBEPXHOBBIX 3BE31. DBOIONIS 3BE3: POKICHUE, )KU3HD H
CMepTh 3BE3. Pacuy€Tr mpoloimKUTENIFHOCTH KU3HU 3BE3] pa3HOM Macchl Ha TJIABHOM mocienoBaTenbHOCTH. [lepexon B



KpacHble TUTaHThl W CBEPXTUTAHTHI MMOCHE HcYepraHus BojopoAa. CHOKOMHAs SBONIONMS MajJOMAaCCUBHBIX 3BE3N U
TPAaBUTAIMOHHBIA KOJUIATIC M B3PBIB ¢ 00pa3oBaHMEM HEHTPOHHOHN 3BE3NbI WM YEPHON NBIPHI MAaCCUBHOU 3BE3IIBL
OmpeneneHre Bo3pacTa 3BE3MHBIX CKOILICHUN M OTICIBHBIX 3BE3]T, TPOBEPKA TCOPUH IBOJTIOITUNH 3BE3I.

Ilenp wu3y4eHUs TEMbl — TMOJYYUTh TMPEACTABICHUE O Pa3HbIX THUIAX ONTHYECKUX TEJIECKOIOB,
paaMoTENeCKOIax U METO/Iax HaOMIOIEHUI ¢ WX MOMOIIBI0; O METOJaX U pe3yibTaTax HaOmoneHuit ColHIa,
€ro OCHOBHBIX XapaKTEPUCTHKAX; O MPOSIBICHUSIX COJIHEUHOM aKTMBHOCTU M CBSI3aHHBIX C HEW Mpolieccax Ha
3emiie 1 B Ouocdepe; 0 TOM, KaKk acTPOHOMBI Y3HAIW O BHyTpeHHeM cTpoeHuu CoiHIla U KaK HaOJIOJACHUS
COJIHEYHBIX HEUTPUHO TMOATBEPAWIM HAIIW TMpEACTaBlIeHUs O mpoieccax BHyTpu CoJiHIA; TOJIYYUTh
MPEJCTaBICHUE: 00 OCHOBHBIX XapaKTePUCTUKAX 3BE3J, WX B3aUMOCBSI3M, BHYTPEHHEM CTPOCHHUH 3BE3]I
Pa3IMYHBIX TUIIOB, TOHATH IPUPOY OCTIBIX KapJIUKOB, HEUTPOHHBIX 3BE3M M YEPHBIX JIBIP, Y3HATH KaK JIBOMHbBIC
3BE31bl MOMOTAIOT OINPEIEIUTh MAacChl 3BE3J, a IYJbCHPYIOIIME 3BE3IbI — pacCTOAHUSA BO BcelleHHOi;
MOJIYYUTh IPEJCTABICHUE O HOBBIX U CBEPXHOBBIX 3BE3/1aX, Y3HATH, KaK )KUBYT U YMUPAIOT 3BE3/IBI.
[IpenMeTHBIE pe3yabTaThl OCBOSHHUS TEMBI MO3BOJISIOT: — OMPEAENATh U pa3IndaTh MOHATHS (3Be3/1a, MOJENb 3BE3/IBI,
CBETUMOCTB, IapCeK, CBETOBOW TOM); — XapakTepu3oBaTh (u3mdeckoe cocTosHue BemecTBa CONHIIA W 3BE3N H
WCTOYHHMKHU WX 3HEPIUU; — OIHUCHIBATh BHyTpeHHee cTpoeHue COHIIAa U CIOCOOBI Mepeiayl SHEPTruu U3 IEHTPa K I10-
BEPXHOCTU; — OOBSICHATh MEXaHWU3M BO3HMKHOBEHUs Ha COJHIIC TPaHYJSIMUA M TSATCH, — OMKHCHIBATH HAOIIOIacMbIC
MIPOSIBJICHHUST COJTHEYHOW AaKTUBHOCTHA W WX BIMSHUE HAa 3e€MJII0; — BBIYHCIATH PACCTOSHUE IO 3BE3[ IO TOAMIHOMY
Mapajulakcy; — Ha3bIBaTh OCHOBHBIC OTJIMYUTEIILHBIC OCOOCHHOCTH 3BE3]l PA3IUYHBIX IOCIICOBATEIBHOCTEH Ha
JIMarpaMMe «CIIEKTP — CBETUMOCTBY», — CpaBHUBATh MOJEIN PAa3IMYHBIX THUIIOB 3Be3] ¢ Mozenbio CoHIa;
OOBSACHATh TPUYMHBI HM3MEHEHHUS CBETHMOCTH IIEPEeMEHHBIX 3BE3M; — ONKCHIBATHh MEXaHW3M BCHBIIEK HOBBIX u
CBEpXHOBBIX; — OIIGHWBATh BpEMs CYIECTBOBAaHWS 3BE3I B 3aBHCHMOCTH OT HMX MAacChl; — OIACHIBATh JTaIlbl
(hOpMUPOBaHUS U 3BOJIOIMM 3BE3Ibl; — XapaKTEPH30BaTh (U3UYECKUE OCOOEHHOCTH OOBEKTOB, BO3HHKAIONIMX Ha
KOHEYHOM CTaJINH HBOJIOINH 3BE3]]: OCIIBIX KapJIMKOB, HEUTPOHHBIX 3BE3/1 U YEPHBIX JBIP.

Muieunsiii [1yTes
I'a3 u meuth B [NanmakTuke. OOpazoBaHue OTpakaTelnbHBIX TyMaHHOCTeH. [IpuunHbl cBedeHus nud y3HBIX TYMaHHOCTEH.
Konnentpanus ra3oBbslX W TBUIEBBIX TyMaHHOCTeW B [amakTuke. PaccesHHble W HIapoBble 3BE3IHBIE CKOIUICHUS.
HaGmroaemMble CBOMCTBA pacCesTHHBIX 3BE3IHBIX CKOIUIeHUH. Habmromaembie CBOMCTBA MIAPOBBIX 3BE3HBIX CKOIUICHUH.
Pacnpenenenne u xapakrep IBHKEHUA cKOIUieHUU B ['amaktuke. Pacmipenenenue 3BE31, CKOIUIEHW, ra3a U MbUIM B
lanaktuke. CBepxMaccuBHas 4€pHasi AbIpa B LEHTpe ['anakTUKM u KOocMUdeckue nyud. MHppakpacHble HaOMIOaeHHS
JBWDKEHUsI 3BE3] B IIeHTpe [amakTHKU W oOHapyKeHHe B IEHTpe | alakTUKu CBEpXMAacCHUBHOM 4YepHOHW IbIpbl. Pacuér
napaMeTpoB CBEPXMACCUBHON 4€pHOI apipel. HabmroneHuss KOCMHYECKUX Jy4el W UX CBSI3b C B3PBIBAMH CBEPXHOBBIX
3BE3I.
Ilenp u3ydyeHHWe TeMbl — TMOJNYYUTh MpeAcTaBieHHe o Hamiel [amaktuke — Mieunom [lytu, 006
00beKTax, €€ COCTABJSIIONINX, O PACIPENCICHUH Tra3a W MbUIM B HEW, PacCesHHBIX M IIApPOBBIX
CKOIUICHHUSX, O € CIHUpaIbHOU CTPYKTYpe; 00 nccieIoBaHNH €€ IEHTPATbHBIX 00JaCTel, CKPBITHIX OT HaC
CUJIBHBIM TOTJIONIEHUEM Ta30M U MbUIBI0, 4 TAKKE O CBEPXMACCUBHON YEPHOU JIbIpE, PACIOIOKEHHON B
CcaMOM LieHTpe [ aakTuku.

lManmaktuku
Knaccugukanus ranaktuk no gopMe u KamMepToHHas auarpamMma Xab6sa. CBoiicTBa CIMpPaibHBIX, SIUIMITHYECKUX U
HETPaBIIBHBIX rallakTHK. KpacHoe cMelieHue B CIeKTpax TIaKTHK U OTpeJieNieHne PAcCTOSHHS 10 HUX. 3akoH Xab0:ia.
Bpamenue ramakTik U TEMHash MaTepusi B HUX. AKTHBHbIC TQJIAKTHKH M KBazapbl. [Ipupoja aKTHBHOCTH TallaKTHK,
panuoraJakTUKH U B3aUMOJEHCTBYIONINE rajakTUki. HeoObIuHbIe cBOMCTBA KBAa3apoB, UX CBA3b C SApPaMH TaJIaKTHK H
aKTUBHOCTBIO YEPHBIX Ablp B HUX. HaOnromaemble CBOWMCTBA CKOIUIEHWH TalaKTHK, PEHTTEHOBCKOE H3IIyYCHHE,
TEeMIlepaTypa M Macca MEXTaJaKTHYECKOTO ra3a, HEOOXOJIUMOCTh CYNIECTBOBAHWS TEMHOW MaTepud B CKOIUICHUSX
ranakThK. OmeHKa Macchl TEMHON MaTepuH B CKOIUIEHUSIX. Sluercrasi CTPyKTypa pacupeneseHus TajJaKTHKA CKOTUICHUH
raJakTHK.
Henp u3ydeHHuss TeMbl — MOIYYUTH MPEACTABICHUE O PA3IUYHBIX TUMAX TATAKTHK, 00 OIpeneleHUH
pPacCTOSIHUMN 10 HUX MO HAOJIFOJIEHUSIM KPAaCHOTO CMEIIEHHUS JIMHUHI B UX CIIEKTpax, M O 3aKkoHe Xabbia; o
BpAIllCHUU TANaKTHK W CKPHITOW TEMHOM Macchl B HHUX; MOJIYYUTh MpEACTaBIeHHE 00 aKTHUBHBIX
TaJJaKTUKaX M KBa3zapax ¥ 0 (PU3WYECKUX MpoIeccax, MPOTEKAIINX B HUX, O PaCIpeIeNIeHNN TaJakTUK U
MX CKOIUIEHUH BO BCelleHHOM, O rOpsSYeEM MEKIajJaKTUYECKOM ra3e, 3aloJHOINUM CKOIUICHUS TaIaKTHK.
[IpenmeTHbIe pe3ynbTaThl U3YUYEHHs] TEMBI MO3BOJIAIOT: — OOBSICHATH CMBICT HMOHATUH (KocMmonorus, Beenennas,
Moaens BcenenHoid, Boibmioil B3pbIB, PEIMKTOBOE H3Iy4YEHHE); — XapaKTEpU30BaTh OCHOBHBIE IapaMeTphI
lanakTuku (pa3Mepbl, cOCTaB, CTPYKTYpa M KMHE- MaTHKa); — OMPECISTh PACCTOSIHUE JIO0 3BE3/IHBIX CKOIICHUH U
rajakTUK 1o nedengaM Ha OCHOBE 3aBHCUMOCTH «IEPHOJ — CBETHMOCTBY»; — PAacllO3HAaBaTh THIIBI TaJIAKTHK
(ciupanbHbIe, JUIMNTHYECKHE, HENpPAaBWIIbHBIE); — CpaBHUBATh BBIBOABI A. DiiHmTeiiHa U A. A. @punmana
OTHOCUTENBHO Mojenu BceneHHoOW; — 0OOOCHOBBIBAaTh CHpaBeUIMBOCTE Mozaenu PpuiamaHa pesyiabTaTaMU
HaOIOACHUN «KPacHO- TO CMEIICHUD» B CIIEKTpax TallakKTHK; — (OPMYJIMPOBATH 3aKOH Xab0ja; — omnpenemnsiTh



paccTosiHUE 10 TaJlaKTHK HAa OCHOBE 3aKkoHa Xab0Osa; mo cBetuMocTH CBEPXHOBBIX; — OIEHHUBATh BO3PACT
Bcenennoii Ha OCHOBE TTOCTOSIHHO#M Xa00:1a;

Ctpoenue u »Botonus Beenennoit

KoneuHOoCTh U OECKOHEYHOCTh BCeleHHOM — mapagoKchl KJIaCCHYSCKOW KOCMOJIOTHH. 3aKOH BCEMHUPHOIO TATOTECHHUS U
NPEACTaBICHUs] O KOHEYHOCTH M OecKoHeuHocTH BcenenHoil. @OTOMETpUUECKUI MapaJoKC U MPOTHBOPEUHS MEXKIY
KJIACCHUYECKUMH TPEICTaBICHUsIMH O CTpoeHHWH Bcenennoil u HaOmoaeHusMu. HeoOxoauMocTh TpuBIEUYeHUs oOLIen
TEOPUH OTHOCHUTENBHOCTH AJIS TIOCTpOeHUsI MoAenu BcemenHoii. CBA3b MEXIy T€OMETPHIECKAX CBOWCTB MPOCTPAHCTBA
Bceenennoit ¢ pactpenencHieM U IBIKCHUEM MaTtepud B Hell. Pacmmupsromascs Beenennas. CBs3p cpeaHEH TIIOTHOCTH
MaTepHH C 3aKOHOM DACIIUPEHHs] U TEOMETPUUECKUMH CBoWicTBaMH BceneHHoil. EBKIM0Ba 1 HEEBKIIMIOBA T€OMETPHS
Bcenennoii. Onpenenenne paamyca 1 Bo3pacta Bcemennoir. Monens "ropsiueit BeenenHo#" n penmuKTOBOE U3ITyUYCHHUE.
OO6pa3oBaHue XMMHUIECKUX dJIeMEHTOB BO Beenennoit. O6miue remus Bo BeenreHHO# 1 He00X0IMMOCTh 00pa30BaHUs €To
Ha paHHUX dTanax 3Bojronuu Beenennoil. Heo6XxoauMocTh He TOJIBKO BBICOKOH IIOTHOCTH BEILIECTBA, HO M €T'0 BBICOKOH
TEMIIepaTypsl Ha paHHHUX dTanax 3BoNouuKM BceneHHO#. PenmukToBoe M3nmyueHHe — M3IIydyeHHE, KOTOPOE OCTAIOCh BO
BceneHHOH OT TOpSYEro W CBEPXIUIOTHOTO COCTOSIHHSI MaTEpHH Ha paHHHUX 3Tarax XKu3Hu Bceenennoit. Habmromaembie
CBOWCTBA PEIMKTOBOrO u3iIydeHHus. [louemy He0o0XoAWMO TIpUBIEYEHHE OOIIEH TEOpPUU OTHOCHUTEIBHOCTU IS
MOCTPOEHU MoJienu BeenenHoi

enp u3ydeHus: TeMbl — MOJIYYUTh NPEJICTaBICHUE 00 YHUKATLHOM 00bekTe — BceeneHHol B 1e1oM, y3HATh
KaK pelIaeTcsi BOMPOC O KOHEYHOCTH WM OCCKOHEYHOCTH BceneHHOH, 0 mapamokcax, CBSI3aHHBIX C ATHM, O
TEOPETHUUECKUX TOJIOKEHUSAX OOIIe Teopur OTHOCUTEIBHOCTH, JIEXKAIlUX B OCHOBE IOCTPOCHUS
KOCMOJIOTUYECKUX Mojieneld BceneHHoil; y3HaTh Kakue HAOMIOJEHUS MPHUBEIU K CO3JaHUIO pacIIUpsIoeics
Mozenn BceeneHHoil, 0 paxuyce M Bo3pacTe BcCelleHHOH, O BBICOKOM TEMIIEpAType BEIIECTBAa B HAa4YaJIbHbBIC
nepuoAbl JKM3HU BceleHHON W 0 MpHUpoAe PEIHKTOBOTO H3IYYEHHS, O COBPEMEHHBIX HAOIIOIEHUSIX
YCKOPEHHOI0 pacliMpeHus BceneHHOW, MNokKa3aTh COBPEMEHHBIE HAllpaBJICHUS HW3ydeHHs BceneHHou,
paccka3aTh O BO3MOXKHOCTH OIPEACIICHUS PACCTOSHUN JO TaJlaKTHK C IMOMOIIBI0 HAOIIOICHUA CBEPXHOBBIX
3BE31 M 00 OTKPBITUM YCKOPEHHOTO paciiupenusi BeeneHHOU, 0 posin TEMHOW SHEPTrUu M CUIIbI BCEMHUPHOTO
OTTaJIKMBAHUS; YYalllMecs IMOJIydaT MpeacTaBlieHHe 00 SK30IUIaHETaX U MOUCKE SK30IUIAHET, OJarompUsTHBIX
JUISL KU3HU; O BO3MOYKHOM YHMCJIE€ BBICOKOPA3BUTHIX IIMBWIM3ALMI B Halledl ['allakTUKe, 0 METOJaxX MOMCKAax
JKU3HHU ¥ BHE3EMHBIX [TUBUIN3ALMNA U TPOOJIEeMax CBSA3H C HUMH.

IIpenmeTHble pe3ynbTaThl M3YYEHHUs] TEMBbl MO3BOJSIOT: — OLCHUBATh BO3pacT BceneHHOl Ha OCHOBE MOCTOSIHHOM
Xabbma; — WHTEPIPETHPOBATH OOHAPYKEHHE PENUKTOBOTO U3IYUYCHHS KaK CBHETEIHCTBO B MOJB3Y THITOTE3HI | opsdeit
Bcenennoll; — kiIaccUQUIMPOBATh OCHOBHBIE IEPHOJIBI IBOMIONMK BceeneHHONH ¢ MOMEHTa Hayalla ee paciiupeHus —
Bonpmoro B3peiBa; CoBpeMeHHBIE MPOOIIeMbl acTpoHoMuH [IpoGieMa cyiiecTBOBaHUS JKM3HW BHE 3eMIIA. Y CIIOBUS,
HeoOXoauMble s pa3BuTus ku3HHU. [lowckm xm3HM Ha maHeTax CoiHeWHOH cucTeMbl. CIOXKHBIE OpPraHUYECKHe
coeqHeHNsI B KocMoce. COBpEMEHHBIE BO3MOXKHOCTH KOCMOHABTHKH W PaJHOACTPOHOMHUH JJIsl CBSI3U C JPYTHMH
OUBUIJIN3aITUAMU. IImaneTHBIE CHCTEMBI Y Apyrux 3BE31. YenoBedecTBO 3asBISIET O CBOEM CyII€CTBOBAaHHNU. Hpe}lMeTHBIe
pe3yIbTaThl MO3BOJISIOT: CUCTEMATU3UPOBATh 3HAHUA O METOJAaX WCCICOBAHUS W COBPEMEHHOM COCTOSHHUH IPOOIEMBI
CYLIECTBOBAHUS KU3HU BO BcelleHHOi.

V. TPEBOBAHUA K YPOBHIO [TIOAI'OTOBKHU BBIITYCKHMKOB

[Inanupyemsele pe3ynbTaThl OCBOCHHS Kypca
JIMYHOCTHBIMH pe3yJbTaTaMi OCBOEHHS aCTPOHOMMH SBIISIOTCS:

* YMEHHE YIPABIATH CBOEH IT03HABATEIBLHOM 1E€ATEIbHOCTHIO;

* TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA IPOTSDKEHUH BCEH KHU3HH;
CO3HATENHHOE OTHOIIEHNE K HEMTPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIIEITHOM MpodecCnoHaIbHON U
OOIIECTBEHHOM JIEITEIIBHOCTH;

* YMEHHE COTPYJHHYATH C B3POCIBIMH, CBEPCTHUKAMH, AETHMH MIIJIIIETO BO3pacTa B 00pa30oBaTeNbHON, yueOHO-
UCCIIEIOBATENBCKON, IPOEKTHOM M JPYTUX BUAX JEATENBHOCTH;

- CpOPMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; OCO3HAHHE
3HaYMMOCTH HayKH, BIaJICHUS IOCTOBEPHOI HHPOPMAIUEH 0 epeIOBBIX JOCTHKEHUAX U OTKPBITHUIX MUPOBOH 1
OTEUYECTBEHHOM HayKH; 3aMHTEPECOBAaHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U OOIIECTBA; TOTOBHOCTH K
HAy4YHO-TEXHUIECKOMY TBOPYECTBY;

* 4yBCTBO TOPJIOCTH 332 OTEYECTBEHHYIO KOCMOHABTHKY, TYMaHU3M;

* TIOJIOKUTEIBHOE OTHOLEHHE K TPYAY, LIENEYCTPEMIEHHOCTD;

* 3KOJIOTHYECKas KyJIbTypa, 0epexHOe OTHOIIIEHUE K POJTHOM 3eMJie, TPUPOIHBIM OorarcTBaM Poccuu, Mupa 1 kocMmoca,
ITIOHUMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE IIPUPOJAHBIX PECYPCOB U Pa3yMHOE NIPUPOIOIOIb30BaHNE.
MeTtanpeaMETHBIMY Pe3yIbTaTaMU OCBOEHHS aCTPOHOMUU SIBIISFOTCSL:

1. ocBOEHHUE PETYISATUBHBIX YHUBEPCAIbHBIX YU€OHBIX ACHCTBUIA:

* CaMOCTOATEJIBHO OIIPEIENISITh LeJIU, CTaBUTh U (JOPMYIMPOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIIbHON
JIeATENIBHOCTU U JKU3HECHHBIX CUTYallUsX;



* OLIECHUBATh PECYPCHI, B TOM YHCIIE BPEMs U IPYTHe HEMATepUAIBHEIC PECYPCHI, HEOOXOUMBIE NS TOCTHKCHHS
MOCTaBJICHHOU paHee LIeNu;

* COMOCTABJIATH UMEIOIIHECS BOZMOKHOCTH M HEOOXOIUMBIE JJIS JOCTIKEHUS IIETTH PECYPCHI;

* OMPEAENSITh HECKOJIBKO MyTeH JOCTHKEHUSI TOCTABICHHON LIETH;

* 3a71aBaTh MapaMeTPbl U KPUTEPHUH, 0 KOTOPHIM MOXHO OMPEAEIUTh, UTO Lelb JOCTUTHYTA;

* COIOCTABJIATh NOJYYEHHBIN pe3ybTaT AESITEIBHOCTH C IOCTABICHHON 3apaHee 1IENbIO;

* 0CO3HABaTh MMOCIEACTBHAA JOCTIKEHHUS TIOCTABICHHOU 1IENH B JAeSITeTFHOCTH, COOCTBEHHOW KU3HU U KU3HI
OKPY>KaIOIIUX JIIOJICH;
2. OCBOEHHE MTO3HABATEIBHBIX YHUBEPCAIBHBIX YICOHBIX IEHCTBHIA:

" KPUTHYIECKH OIICHUBATH U HHTEPIPETHPOBATH WH(POPMAIIHIO C Pa3HBIX ITO3UIIHH;

* pacmo3HaBaTh U (PUKCUPOBATH MPOTUBOPEUYSI B MH(HOPMAITMOHHBIX UCTOYHUKAX;

* HCTIOJIB30BAaTh Pa3IMYHbBIC MOJICIHHO-CXEMATHUECKUE CPEACTBA IS IPECTABIICHUS BBISBJICHHBIX B HH(POPMAIIMOHHBIX
HCTOYHHKAX MPOTHUBOPEUHIA;

* OCYILECTBIIATh Pa3BEPHYTHIN MH()OPMAIIMOHHKIH ITOMCK M CTAaBUTh HA €r0 OCHOBE HOBBIC (YUCOHBIE U ITO3HABATEILHBIC)
3a7a4H;

* ICKaTh U HAaXOAUTh 000OIMEHHBIE CITOCOOBI pEIICHIS 3a1a;

- IPUBOJIUTH KPUTUYIECKHIE aPTyMEHTHI KaK B OTHOIIIEHUH COOCTBEHHOTO CYKIEHUS, TaK U B OTHOIIICHUH IEHCTBHUH 1
CYXKJIGHUU JPYTroro 4eJIOBeKa;

* aHAJTM3UPOBATh M MPEOOPA30BBIBATH MTPOOJIEMHO-TIPOTHBOPCUUBBIC CUTYAIUY;

* BBIXOJIUTh 32 PAMKH YI€OHOTO MpeIMeTa H OCYIIECTBIISTh [IeeHAITPABIEHHBIA TTONCK BO3MOKHOCTH MIHPOKOTO
MEPEeHOCa CPEIICTB U CIIOCOOOB JACHCTBUS;

* BBICTPAaMBaTh UHINBUIYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO, YUYUTHIBASI OTPAHUYCHHUS CO CTOPOHBI IPYTUX
YYaCTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

* 3aHUMATh Pa3Hble TIO3HUIINHU B IIO3HABATENBHOM NIEATENFHOCTH (OBITh YUEHUKOM U yUUTENEM; (OPMYTHUPOBAThH
00pa30BaTeIbHbBIN 3aIIPOC U BBIMOIHATH KOHCYJIbTATUBHBIC (DYHKIIUH CAMOCTOSTEIILHO; CTAaBUTH MPOoOJieMy U paboTaTh
HaJ e pelleHneM; yIpaBiIsiTh COBMECTHOU ITO3HABATENIFHON AESITETHHOCTBIO M IIOTYUHSTHCS );
3. OCBOEHNE KOMMYHHKATHBHBIX YHHBEPCABHBIX YUeOHBIX TEHCTBUIL:

* OCYIIECTBIIATH JICJIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHHKAMM, TaK ¥ C B3POCIBIMU (KaK BHYTPH 00pa30oBaTeIbLHON
OpraHu3alllH, TaK U 3a €€ ImpeaeIamMu);

* TIPU OCYIIECTBICHUH TPYIITIOBOM paOOTHI OBITH KaK PYKOBOJIUTEIEM, TaK U WICHOM IMPOEKTHOW KOMaH/IBI B Pa3HBIX
poJisix (TeHepaTOpOM HICH, KpUTUKOM, UCTIOTTHUTEIIEM, IPE3CHTYIONIUM H T. 11.);

* pa3BEPHYTO, JOTHYHO M TOYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U MUChMEHHBIX )
SI3BIKOBBIX CPEJICTB;

* pacno3HaBaTh KOH(IMKTOT€HHBIE CUTYAIMH U TIPEOTBPAIIaTh KOH(DIUKTHI 0 UX aKTUBHOU (Da3bl;

* COTJIACOBBIBATh MO3UIIMHU YWICHOB KOMaH/IbI B ITPOIecce pabOThl HaJl OOIIUM IPOAYKTOM (pEIICHHEM);

" IPEACTABIATH ITyOJMYHO Pe3yIbTaThl HHIUBUAYAIBHOMN U TPYIIIIOBOM JAeSITETFHOCTH KaK Nepes] 3HAKOMOM, TaK U Tepes
HE3HAKOMOM ayAUTOpHUEH;

- MOAOUpPaTh MAapTHEPOB JJIS ISJIOBON KOMMYHHKAITMH, UCXO/SI U3 COOOPaXKEHHI Pe3yIbTATUBHOCTH B3aUMOJICHCTBUS, a
HE JIMYHBIX CUMITATH;

- BOCIIPHHHUMAThH KPUTUYECKHE 3aMEeUaHMsI KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* TOYHO ¥ MKO (hOPMYIUPOBATh KaK KPUTUYCCKHUE, TaK U OJ00PUTEIIbHBIC 3aMEUYaHMs B afpec APYrUX JIF0JIeH B paMKax
JICJIIOBOM 1 00pa30BaTeIbHON KOMMYHHKAIIMH, U30eras Py 3TOM JINYHOCTHBIX OIICHOYHBIX CYXKICHUU.
[IpenMeTHBIMU pe3yIbTaTaMU OCBOCHUS aCTPOHOMHUHU Ha 0a30BOM YPOBHE SIBJISIOTCS:

- c)OPMHUPOBAHHOCTH IIPENICTaBICHNH O cTpoeHn: COITHEYHON CHCTEMBI, IBOJIOINY 3BE31 1 BeeneHHOH,
MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoil;

- IOHUMAHKE CYITHOCTH HA0JII01aeMbIX BO BCeIeHHOM sSIBIICHUIA;

* BJIaJICHHE OCHOBOIIOJIATAIOIMMHU ACTPOHOMUYECKUMU HOHATUAMHU, TEOPUSIMHU, 3aKOHAMHU U 3aKOHOMEPHOCTIMU,
YBEPEHHOE IM0JIb30BaHNUE aCTPOHOMUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

- c(hOPMHUPOBAHHOCTH MTPEACTABICHNI O 3HAYCHUH aCTPOHOMHHM B MTPAKTHUECKOM NEATSILHOCTH M JaIbHEHIIIEM HayYHO-
TEXHUYECKOM Pa3BUTHH;

* OCO3HAHME POJIM OTEUECTBEHHOM HAYKH B OCBOCHUU U UCMOIb30BAHUN KOCMUYECKOTO IPOCTPAHCTBA U PA3BUTHS
MEXTyHApOIHOTO COTPYIHUYECTBA B 3TOM 00JIaCTH.

BrinmyckHUK HayduTCS:

- pacKpbIBaTh Ha MPUMEPAX POJIb ACTPOHOMHH B (POPMHUPOBAHUHN COBPEMEHHON HAYYHON KapTHHBI MUpPA U B
HpaKTI/I‘leCKOﬁ ACATCIIbHOCTHU YCIIOBCKA, B3aMUMOCBA3b MCKIY aCTp0HOMHeﬁ " IPpYIruMu €CTCCTBCHHBIMUA
HAayKaMH;

—BOCIIPOU3BOJUTE CBEACHUS 110 NICTOPUHU PA3BUTHUA aCTPOHOMHHU, €€ CBA3AX C q)HSHKOI;'I n MaTeMaTHKOﬁ;
—MUCIIOJIb30BAaTh MMOJTYUYCHHBIC PaHCC 3HAHUS I 00BSICHEHHS YCTpOﬁCTBa " NpUuHOUIIA pa6OTBI TCIJICCKOIIA,
— BOCITPOM3BOJIUTH TOPU3OHTAIBHYIO U SKBATOPHUAIIBHYIO CUCTEMBI KOOPJIMHAT;



—BOCIPOU3BOAUTH ONPECIICHHUS] TS PMUHOB U MOHATUHN (CO3BE3/ME, BBICOTA M KyJIbMHUHAIUs 3Be31 U CoHIIa,
SKJIUIITUKA, MECTHOE, TIOSICHOE, JIETHEE U 3UMHEE BpeMs);

—O0OBACHITH HEOOXOIUMOCTh BBEJICHHSI BUCOKOCHBIX JIET M HOBOT'O KaJICHIAPHOTO CTHIIS;

—OOBSICHITH HAa0JII01aeMbIe HEBOOPYKEHHBIM TJ1a30M IBHKEHHUS 3Be311 U CONHIA Ha Pa3IMYHbIX
reorpadUYeCKUX MUPOTaX, ABKeHHE U (Pa3bl JIyHbl, mpuuuHbl 3aTMeHui JIyasl n ColHIa;

— NPUMEHSTH 3BE3IHYIO KapTy IS TOMCKA HA HEeOE ONpE/ICIICHHBIX CO3BE3/IMM U 3BE3I;

—BOCIIPOU3BOJUTh UCTOPUUYECKUE CBEICHUS O CTAHOBJICHUU U PA3BUTHUM T'€JIMOLIEHTPUYECKON CUCTEMbI MUPA;
—BOCIIPOU3BOJIUTH OTNPEACTICHUS TEPMUHOB U MOHITHIA (KOHPUTYpALIUS TJIAHET, CAHOUYCCKUI 1
CUIIEPUYECKHUI TIEPHO/IbI OOpAIIeHUs TUIAHET, TOPU3OHTATBHBIN IMapalIakc, YIJIOBbIE pa3Mephbl 00bEKTA,
aCTPOHOMHUYECKASI €/IMHUIIA);

—BBIYUCIIATHh PACCTOSIHUE JI0 TUIAHET 10 TOPU30HTATIBHOMY NApaIAKCy, a UX Pa3Mephl 10 YTIOBBIM pazMepam
Y PACCTOSHUIO;

—opmynupoBaTh 3akoHbl Keriepa, onpeaensaTh Macchl IJIaHET HAa OCHOBE TPEThEro (YTOYHEHHOTO) 3aKOHA
Kemnepa;

—OIKCHIBaTh OCOOCHHOCTH JBIKECHUS Tell COTHEYHOM CUCTEMBI TIOJT ISHCTBUEM CHJI TATOTCHHS 110 OpOUTaM C
Pa3JIMYHBIM 3KCLHEHTPUCUTETOM;

—O0OBSACHITh MPUYMHBI BO3HUKHOBEHUS IPUJIMBOB HAa 3eMJIe M BO3MYIICHUH B ABMKeHUHU Ten COIHEUHOM
CHCTEMBI,

—XapaKTepHu30BaTh OCOOCHHOCTH JBM)KCHHUS M MAaHEBPOB KOCMUYECKUX alllapaToB JIJIs UCCIASAOBAHUS TE
CoJIHEYHOM CUCTEMEL;

—(opMynupoBaTh 1 000CHOBBIBATH OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM TMIOTE3bI O (HOPMHUPOBAHUU BCEX
ten COIHEYHOHN CHCTEMBI U3 €IMHOI0 ra30IBIIEBOI0 00JIaKa;

—ornpenenaTh u pazianuath nouatus (ColHevyHas cucTeMa, MaHeTa, €e CIIyTHUKHU, TIJIaHEeThl 3eMHO TPYIIIbI,
TJIAHETBI-TUTaHThI, KOJIbIA IJIAHET, MAJIBIE TEJIA, aCTEPOUbI, INIAHEThI-KAPIUKH, KOMETbI, METEOPOUIbI,
METEOPbI, OOTUIbI, METEOPHTHI);

— ONUCHIBATh MPUPOAY JIYHBI U OOBSICHATH MPUIUHBI €€ OTIIMYHS OT 3eMJIH;

—TepeYHCIATh CYIIECTBEHHBIE PA3JIMYMS MPUPObI ABYX TPYII IJIAHET U OOBSACHATH IPUYMHBI UX
BO3HUKHOBCHUS,

—TIpOBOJIUTH CpaBHeHUE Mepkypusi, Benepsl u Mapca ¢ 3emiieil o penbedy MOBEpXHOCTH U COCTABY
aTMocdep, YKa3bIBaTh CJICIbI SBOFOIIMOHHBIX U3MEHEHUH MPUPOIBI ATHX TUIAHET;

—OOBIACHIATH MEXaHU3M MAPHUKOBOTO A deKTa U ero 3HaueHue A1 GOPMUPOBAHUS U COXPAHEHUS
YHUKAJILHON TIPUPOJIBI 3EMITH;

—OIKCHIBATh XapaKTepHbIE 0COOEHHOCTH MPUPO/IbI IIIAHET-TUTAHTOB, UX CITyTHUKOB U KOJIEI;
—XapakTepu30BaTh TPUPOAY Majbix Ted COIHEUHON CUCTEMBI U OOBSICHATH TPUUUHBI UX 3HAUUTEIIBHBIX
pasnnyui;

—OTMHCHIBATh SBJICHUSI METEOpa U 00NN, OOBSCHATH MPOIECCHI, KOTOPHIE TPOUCXOAAT MPU JBUKEHUU TeE,
BJIETAIOIINX B aTMOC(epy IUIaHEThl ¢ KOCMHUYECKONH CKOPOCTHIO;

—OMHKCHIBATh MOCTEACTBUS MAJCHUS HA 3EMITIO KPYITHBIX METEOPUTOB;

—OOBSICHITH CYIIHOCTh aCTEPOUIHO-KOMETHOW OIMACHOCTH, BO3MOXHOCTH H CIIOCOOBI €€ TPeOTBPAIICHHUS.
—OMpeeATh U Pa3INyaTh MOHATHS (3B€3/1a, MOJIETh 3BE3/Ibl, CBETUMOCTD, ITAPCEK, CBETOBOM TON);
—XapakTepu3oBaTh (huznueckoe coctTosHue BemlectBa ColHIA U 3B€3]] 1 HICTOYHUKH UX DHEPTUU;
—OIKCHIBaTh BHyTpeHHEee cTpoeHrne CoJHIIa U CIIocOoObI TIEpeiauu IHEPTUU U3 IIEHTPA K MOBEPXHOCTH;
—OOBICHITh MEXaHU3M BO3HUKHOBEHUsI Ha CONHIIE TPAHYIISIIIAK U TISTEH;

—OMUCHIBaTh HAOJIO0TaeMbI€ TIPOSIBIICHUS COJTHEYHOW aKTUBHOCTH U UX BIIUSIHUE HA 3E€MITIO;

—BBIUYHCIIATH PACCTOSTHUE A0 3BE€3]1 10 TOAUYHOMY HapajlIakcy;

—HAa3bIBaTh OCHOBHBIE OTIUYUTEIFHBIC OCOOEHHOCTH 3BE3]] Pa3IMUHBIX ITOCIIEI0BATEILHOCTEN HA THarpaMmme
«CTEKTP — CBETUMOCTBY;

—CpaBHUBATh MOJIEJIA PA3IMYHBIX THUIIOB 3BE3]T ¢ MOJiebi0 COJHIIA;

—OOBICHITH MPUIMHBI U3MEHEHHS] CBETUMOCTH IEPEMEHHBIX 3BE3/I;

—OIHKCHIBaTh MEXaHU3M BCIbIeK HoBbIX 1 CBEPXHOBBIX;

—OIICHUBATh BpEMs CYIIECTBOBAHUS 3BE€3]l B 3aBUCUMOCTH OT UX MAcCCHl;

—OIMHCHIBATH ITAIBI (HOPMHUPOBAHUSI M IBOJIOIIMH 3BE3/IbI;

—XapaKTepru30BaTh (HU3MUECKHE OCOOCHHOCTH 0OBbEKTOB, BO3HUKAIOIINX Ha KOHEYHOUN CTa U IBOIIOIIUU
3Be3]1: O€JIBIX KapJIMKOB, HEUTPOHHBIX 3BE3/] U YEPHBIX JBIP;

—OOBICHITH CMBICI TIOHATHIA (KocMoTorusi, Becenennas, monens Beenennoit, bombiioit B3pbiB, peTUKTOBOE
U3IIyYCHHE),

—XapaKTepu30BaTh OCHOBHBIE NTapaMeTphl [ anakTuku (pa3Mepsl, COCTaB, CTPYKTYpa U KHHEMATHKA);



—OMpEIEATh PACCTOSHHE JI0 3BE3IHBIX CKOIJICHUH U TAJIAKTHK TT0 1ederaM Ha OCHOBE 3aBUCHMOCTH
«IEepUOJ] — CBETUMOCTHY;

—pacmo3HaBaTh TUIIbI TATAKTHUK (CIIUPATIBHBIE, JUTUITHYCCKUE, HETPABUIIHHBIC);

—CpaBHUBATh BbIBOJbI A. DliHIITeMHA N A. A. @pruamMaHa OTHOCUTEIBHO MoJieny BeeneHnHoi;
—o000CHOBBIBAThH CIIPABEUTMBOCTH MOJIeTn DpuiMaHa pe3ynbTaTaMu HAOJIIOACHUH «KPAaCHOTO CMEIICHUS B
CIIEKTPaX TaJIAKTHK;

—hopMyIupoBaTh 3aKOH Xa00u1a;

—OIMpeneNsITh PACCTOSIHUE 10 TaJaKTUK Ha OCHOBE 3akoHa Xa00ua; mo cBeTUMOCTH CBEPXHOBBIX;
—OIICHUBATh BO3pacT BceneHHol Ha OCHOBE MOCTOSTHHON Xa00ia;

—MHTEPHPETUPOBATH OOHAPYKEHHUE PEIUKTOBOIO U3JIYUCHHS KaK CBUICTEIBCTBO B MOJB3Y THUNoTe3bl ['opsueit
Bcenennoii;

—Kk1accu(pUIMPOBaTh OCHOBHBIE TIEPHOJIBI BOTIOIUN BCelleHHOM ¢ MOMEHTa HaJalla ee paciiupeHus —
Bombimoro B3peIBa;

—HMHTEPIPETUPOBATH COBPEMEHHEBIC TaHHBIC 00 YCKOPEHUU paclIpeHus BeeneHHOH Kak pe3ynbraTta
JIEHCTBUSI aHTUTIATOTEHUS «TEMHOM SHEPTHUN» — BUJA MAaTEPUH, IPUPOJIa KOTOPOH €Ille HEM3BECTHA,
—CUCTEMAaTHU3UPOBATh 3HAHKS O METOaX UCCIICIOBAHUS M COBPEMEHHOM COCTOSIHHH MTPOOJIEMBI
CYIIIECTBOBaHUS KM3HU BO BceneHHoi;

-BBITOJHATH HAOJIIOJICHUS B THEBHOE U BEUEPHEE BPEMSI.

BBIHYCKHI/IK IMOJYYHUT BO3MOKXHOCTb HAYUUTHCA:

- (hopMyIMPOBATh 1€JIb UCCIIEIOBAHMS ISl ONIPEJICIIEHUS Pa3HULIbI OCBEIIEHHOCTEH, CO3/1aBaeMbIX CBETHIIAMH,
10 U3BECTHBIM 3HAYCHHUSIM 3BE3AHBIX BEJIUYMH; UCIIOJIb30BaTh 3BE3IHYIO KAPTy IS IIOMCKA CO3BE3UMN U 3BE3]
Ha HeOe;

— CaMOCTOSITEIBHO TUIAHUPOBATH U MPOBOIUTH ACTPOHOMUYECKHE HaOMro1eHus 3a (pasamu arokeHust JIyHBI C
COOJTII0ICHUEM MPABHIT O€3011aCHOM pabOTHI;

— UHTEPIPETUPOBATDH JaHHbIE O COcTaBe U cTpoeHUH COJHIIA, TOJIyYEHHBIE C IOMOIIbIO COBPEMEHHBIX
METO/I0B;

— ONMCBIBATh COCTOSIHUE 3BE€3]1 HA OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX IIPEICTABICHUN O CTPOCHUH
Bcenennoii;

- XapaKTepU30BaTh IIAPAMETPBI CXOJICTBA BHYTPEHHETO CTPOEHUS U XMMUYECKOTO COCTABA TUIAHET 3€MHOMN
IPYMIIbI; OOBACHATh OCOOEHHOCTH BYJIIKAHUYECKOM EATEIbHOCTU M TEKTOHUKHU Ha IUIaHeTax 3€MHOM IPYyIIIb;

- (hopmynHMpoBaTH OCHOBHBIE NIOCTYJIAThI 001N TEOPUH OTHOCUTEIBHOCTH; ONPENEATh XapaKTePUCTUKU
cTaunoHapHoil Beenennoit A. DitHiuTeiHa; nucnonb3oBath 3¢ dexr lomiepa u ero 3HaYeHUe JUIs
MTOATBEPIKICHNS HECTALIMOHAPHOCTH BCeneHHo; XapakTepru30BaTh MPOLECC OJHOPOJHOTO U U30TPOITHOIO
pacupenust Beenennoit; popmynupoBats 3akoH Xa00ia.

Kpurepuu oueHnBanus yyamuxcsi.

OreHKa OTBETOB y4alIuxcs
OreHka «5» — OTBET MOJHBIN, CAMOCTOSATEIbHBINA MPABUIBHBIN, U3TI0KEH JINTEPATYPHBIM SI3BIKOM B
OTIPEIETICHHOM JIOTMUECKOM MOCIe0BATEILHOCTH. YUSHHUK 3HAET OCHOBHBIC MIOHATHS U YMEET UMHU
ONEpUPOBATH MIPH PELICHUH 3a/1a4.
OrneHka «4» — OTBET YAOBJIETBOPSET BHIIIICHA3BAHHBIM TPEOOBAHUSM, HO COACPKUT HETOYHOCTHU B U3JIOKEHUHU
¢dakToB, onpeeIeHNH MOHITHIA, 00BICHEHIH B3aUMOCBSI3€H, BBIBOJAX U pelIeHUH 3a/1a4. HeTouHOCTH JIeTKO
WCITPABJISIOTCS IPU OTBETE Ha JOTIOTHUTEIIBHBIE BOITPOCHI.
Orenka «3» — OTBET B OCHOBHOM BEPHBIH, HO JOMYIIEHbl HETOYHOCTHU: YUalIuiicsi OOHapyKHUBaeT MOHUMAaHUE
y4eOHOTro MaTepuaia Mmpyu HeJJOCTATOYHOM MOJTHOTE YCBOSHUS MOHATHN UM HETOCIEI0BATEIHHOCTH
U3JTIOKEHUS MaTepuaa; 3aTPyIHAETCS B TTOKa3e 00BEKTOB HA 3BE3JHON KapTe, PelIeHUU Ka4YeCTBEHHBIX U
KOJIMYECTBCHHBIX 3aJ1a4.
OneHka «2» — OTBET HENPaBUIIbHBIN, TOKA3bIBAET HE3HAHUE OCHOBHBIX MOHITHI, HEITOHUMAHUE U3YUYE€HHBIX
3aKOHOMEPHOCTEH U B3aUMOCBA3€, HeyMeHHe paboTaTh ¢ yueOHMKOM, 3B€3/IHOM KapToil, pemarh 3aJauu.
Kpurepuu orieHuBaHus TECTOBOTO KOHTPOJIA:
Onenka «2» - ot 21 10 30 % npaBUIBHO BHITIOJIHEHHBIX 3aaHUH.
Orenka «3» - 31 — 50 % mpaBUIIbHO BBIIOJHEHHBIX 3aaHHH.
Onenka «4» — 51 — 85 % mpaBUIBLHO BBHITIOJHEHHBIX 3a/IaHHH.
Ouenka «5» — ot 86 10 100 % npaBUIBLHO BBIMOJHEHHBIX 3a1aHUM.
OlieHKa CaMOCTOATEILHBIX U KOHTPOJIBHBIX PabOT
Orenka «5» craBuUTCs 32 pabOTy, BBITOJHEHHYIO MOJTHOCTBHIO 03 OMUOOK U HEIOYETOB.



OrneHka «4» cTaBUTCS 32 pabOTY, BRIMOJIHEHHYIO TTOJIHOCTHIO, HO TIPH HAJIMYUU B HEl He OoJiee oTHOM TpyOoi u
OJIHOM HerpyOOoi OMMOKHU M OJHOTO HEeA04ETa, He Oosiee TPEX HENOUETOB.
OrneHka «3» CTaBUTCS, €CJIM YYCHHUK MTPABUIBLHO BBHIMIOJHUI HE MeHee 2/3 Bcel paboThl WM JOMYCTHI He Oosee
OJTHOM TpyOO# OIMOKK M IBYX HEJJOYETOB, HE OoJiee OAHOM rpy0oil ommOKy 1 01HOW HeTpyOoil ommOKH, He
OoJiee Tpex HEerpyObIX OIMMOOK, OJHOW HErpyOol OMMOKH | TpeX HEMOYETOB, MPpH Hamuuuu 4 - 5
HEJI0YETOB.
Onenka «2» cTaBUTCS, €CIIM YUCIIO OMUOOK M HEJOUYETOB MPEBBICUIIO HOPMY JIJISl OLIEHKH 3 HJIM IPABUIILHO
BBITIOJTHEHO MeHee 2/3 Bceit paboTsl. [lepeueHs ommook:
['pyObie ommbOku
1. Hesnanwue omnpejeneHni OCHOBHBIX MOHSATHH, 3aKOHOB, TIPABHII, TIOJIOKEHUH Teopun, GopMyI,
OOLIEIPUHATHIX CUMBOJIOB.
2. Heymenwue BbIIENATh B OTBETE IJIABHOE.
3. Heymenue npuMeHsTh 3HAHUS AJIS PELIECHUS 3a]a4; HEMPABHIBHO CPOPMYITHUPOBAHHBIE BOIIPOCHL,
3aJJaHHsI WM HEBEPHBIC OOBSICHEHUS X0/1a UX PEIICHHS.
4. HeOpexxHOoe OTHOIICHHUE K 000PYI0BAHMIO.
Herpy0Obie ommbku
1. Herounoctu popmynHpoBOK, ONpeeIeHUIA, 3aKOHOB, TEOPUI, BEI3BAHHBIX HEMOJIHOTOM OTBETa
OCHOBHBIX IIPU3HAKOB OIPENEIAEMOTO TOHSATHS.
2. OwmuOKu B YCIOBHBIX 0003HAYEHUSAX HA MIPUHIUIIUATBHBIX CXeMaX, HETOYHOCTH YEePTEKEH.
Henouerst HeOpexHoe BBIONIHEHNE 3anuceit, yepTexeit, cxeM. Opdorpadudeckne U MyHKTYallHOHHbIE
OILIMOKHU.

VI. YuebHO-MeTOAMUECKOE 00ECTIEUECHHUE.
1. B.M. Yapyrun YueoOnuk s 10-11 kiacca
2. B.M. Yapyrun YuebHoe nocodue s o6pazoBaTenbHbIX opranu3zamuii s 10-11 kinacca



