


|. IIOACHUTEJIbHAA 3AITNCKA

PabGouas mporpamMmma 110 aCTpOHOMHUHN  IJIA 11 knacca cocTaBjieHa B COOTBETCTBHH CO CJICaAyromuumMunu
HOPMAaTUBHBIMHU NOKYMCHTAMM:
HOpMaTI/IBHBIMI/I JOKYMCHTaMU JIs1 COCTABJICHU A pa60qe171 IporpamMmsal ABJIAKOTCA:

1.®enepanbublii 3akoH oT 29 nexadpst 2012 r. Ne 273-D3 «O06 obpazoBannu B Poccuiickoii @enepanumny;
2.3akon Pecniyommku Tatapcran ot 22.07.2013 1. Ne 68-3PT «O06 o6pazoBaHumn;

3.0enepalibHBIl  TOCYJApCTBEHHBIM 00pa3oBaTeNbHBIA CTaHAAPT CpeaHero oodmero oOpa3oBaHus (C
M3MEHEHUSIMHU U JonoiaHeHusMu ot 29.12.2014, 31.12.2015, 29.06.2017).

4 Ilpuka3 MunucrepctBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 31 nekabps 2015 r. Ne 1578 «O
BHECEHUH M3MEHEHHH B (elepaibHbli TOCYJapCTBEHHBIN 00pa3oBaTeNbHBIA CTaHIAPT CPEIHEro OOILero
o0pa3oBaHus, YTBEPKACHHBIN MprKazoM MuHHcTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot 17
Mas 2012 r. Ne 413x»;

5. IlpumepHas mporpamma 1o y4eObHoMy npeaMery - AcTponomusi. Meroamdeckoe mocobue 10-11 xmacchr.
bazoBblit ypoBeHs : yued mocobue st yuurtesei oomeoOpa3osart. opranuzanuii. — M. : [Ipocsemenune, 2017..
6.Ilpukaz MO u H P® ot 31 mapra 2014 1. Ne253 «O06 yrBepxkaeHuu (enaeparbHOro MepedHs: yueOHUKOB,
PEKOMEHJIOBAaHHBIX K HCIOJB30BAHUIO MPHU pealu3aluid HMEIOIUX TOCYIAapPCTBEHHYIO aKKpPEAUTAIIHIO
00pa3oBaTeNbHBIX MPOrPAaMM HAYaJILHOTO 00IIEro, OCHOBHOTO OOMIETO M CPEeTHETO 00IIero 00pa3oBaHusm»;

7 Ilpukaz MunucrepctBa oOpazoBanusi U Hayku PD ot 8 utons 2015 r. Ne 576 «O BHeceHMU W3MEHEHUU B
(denepanbHbIl IepeueHb YUYEOHHMKOB, PEKOMEHJOBAaHHBIX K MCIIONB30BAHUIO IPHU pealu3alud HMEIOLINX
rOCY/IapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTeIbHBIX MPOTrpaMM HAYalbHOTO M OOIIEro, OCHOBHOIO OOIIEro,
cpeaHero oobmero o0pa3oBaHus, yTBEPKACHHOTO PUKAa30M MUHHCTEPCTBA 00pa3oBaHus M HayKu Poccuiickoit
dbenepamuu ot 31 mapta 2014 r. Ne 253;

8.Yueonniii uian MBOY «Cpennsis obOmeobpaszoBarenbhas mikona Ned47» Coserckoro paiiona r. Kazanu na
2023-2024 yuebHslii rog;

9.Ilonoxkenne o pabodeil mnporpamMme ydeOHOTO Tpenamera, Kypca, aucuumiuabl MBOY  «Cpennsis
o0meoOpa3oBarenbHas 1mkona Ne47» CoBerckoro paiiona r. Kazanu;

10.ITonoxxeHne o TeKylleM KOHTpOJIE YCIIEBAEMOCTH M IPOMEXYTOYHOHM arrecranuu yvamuxcsi MBOY

«Cpenusist obmeoopazoBarenbHas mkoia Ned47» Coserckoro paiiona r. Kazanu;
10.

Pabouas nporpamma mo yueOHOMY mipenmeTy «ActpoHomus» (10 kimacc) pa3padboraHa Ha ocHOBe [IpumepHoii
OCHOBHOM 00pa30BaTeIbHOM MporpaMMel cpeanero oouiero oopaszoanus (IIOOIT COO 2016 r.) u TpeboBanuii,
npezcTaBieHHbIX B DeiepaibHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe CPEAHEro 00Iero 00pa3oBaHus
(@I'0C COO 2012 r.), ¢ ucnosnp30BaHNEM aBTOpCcKOr porpammel B.M. Hapyruna «ActpoHomus. M3yuenue
acTpOHOMHUH Ha 0Aa30BOM YPOBHE OPHEHTHUPOBAHO Ha obecneueHune o0meo0pa3zoBaTesibHON 1 00IIEKYIBTYPHOM
TIOJITOTOBKH BBITYCKHHKOB.

ACTpPOHOMHUS pacCMaTPUBAETCsI KaK KypC, KOTOPHIH, 3aBepiuaeT GU3NKo- MaTeMaTnieckoe 00pa3oBaHue
BBIITYCKHUKOB CpPEIHEH MIKOJIbI, 3HAKOMUT UX C COBPEMEHHBIMU HPEACTABICHUSIMU O CTPOSHUH U SBOJIIOLIMN
Bcenennoit u cnoco0cTByeT POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHSI.

Kypc actpoHoMuu He TONBKO 3aBepmIaeT (pu3uKo-mMaTeMaTndeckoe 00pa3oBaHne, HO M HECET B cede

OTIpeJIeJICHHBIN O0IIeHaYYHbIH U KYJIbTYpPHBII MOTEHIMal. ACTPOHOMHUS SIBIISIETCS 3aBepliaronieid Gpunocopckoit u
MHUPOBO33PEHUYECKON TUCIUIUIMHON, U €€ MPEeNoJjaBaHnue eCTh HE0OOXOIMMOCTb 11l KAU€CTBEHHOT'O TIOJIHOTO
€CTEeCTBEHHOHAYyYHOTO 00pa3oBaHusl. be3 crnennansHOro GopMHUpOBaHHs aCTPOHOMHUYECKUX 3HAHUN HE MOXKET
c(hOopMHPOBATHCS ECTECTBEHHOHAYYHOE MUPOBO33pEHHE, IIeTbHAs (PU3UUECKasi KAPTHHA MUPA.

ACTpOHOMHS MOXET MOKa3aTh €JMHCTBO 3aKOHOB MPHUPObI, IPUMEHUMOCTh 3aKOHOB (DU3UKH K HEOECHBIM TeJIaMm,
JIaTh IIEJIOCTHOE MPECTaBIEHHE O CTPOEHUH BceneHHo 1 M03HaBaeMOCTH MHpa.

Baxxnelmmu 3a/jauaMi aCTPOHOMUU SBISIFOTCS (POPMHUPOBAHKE NIPEACTABICHUH O €IMHCTBE (PU3UIECKUX
3aKOHOB, ICHCTBYIOIMX Ha 3eMJye U B Oe3rpaHnyHOi BceeneHHoH, 0 HenmpephIBHO MPOUCXOISIIEH SBOTIOLUH
HaIllel TUTaHEeThl, BCEX KOCMMUYECKUX TN U MX CHUCTEM, a TaKkKe caMoi BcenenHoi.



[IporpaMma o acCTpOHOMUM ONPE/IENISIET COJEPIKAHUE U CTPYKTYPY YUEOHOTO MaTepHala, mocjie0BaTeIbHOCTh
€ro u3ydeHus, myTu (POPMUPOBAHUS CHCTEMbI 3HAHUN, YMEHUI U CTIOCOOO0B JICATEIBHOCTH, Pa3BUTHS, BOCIIUTAHUS
Y COTMAITA3AITNH YIAIIHXCS

II. Ienn n 3ana4u U3y4eHUss ACTPOHOMHUH.

CJIn.

— OCO3HaHUE NPUHLUIHUAIBHONW POJIM aCTPOHOMUHU B MO3HAHUU (DyHIAMEHTAIbHBIX 3aKOHOB IPUPOAbI U
(opMHpPOBaHNU COBPEMEHHON €CTECTBEHHOHAYYHOW KAPTHHBI MUPA;

— NpUoOpeTeHre 3HaHUH 0 PU3UUECKON MPHUPOJIe HEOSCHBIX TENl U CHCTEM, CTPOCHHUHU U 3BOJIONMU Beenen-
HOW, MPOCTPAHCTBEHHbIX M BPEMEHHBIX MaciiTabax BceneHHoli, HauOosiee BaXKHBIX ACTPOHOMHUYECKHX
OTKPBITHSIX, ONPEIEIUBIINX Pa3BUTUE HAYKU U TEXHUKU;

— OBJIAJICHUE YMEHUSAMH OOBACHATH BHJIUMOE IIOJOXKEHHE M JIBUXKEHHE HEOECHBIX TeNl IPUHIMIIAMHU
OTIpENIeJICHUs] MECTOIIOJIOKEHUSI W BPEMEHH I10 ACTPOHOMHUYECKMM OOBEKTaM, HABBIKAMU MPAKTUYECKOTO
UCIIOJIb30BaHUSI KOMITBIOTEPHBIX MPHIJIOKEHUH AJIs OIpeesieH s BUa 3B€3AHOT0 HeOa B KOHKPETHOM ITyHKTE
JUI 3aJaHHOTO BPEMEHU;

— pa3BUTHE I03HABATENIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B mpolecce
npuoOpeTeHus] 3HAHUU 10 ACTPOHOMHMHM C WCIOJB30BAHUWEM pAa3JIMYHBIX HMCTOYHHUKOB HH(OpManu |
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— UCMOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUM M YMEHUH JUIsl pellleHUsl MPAKTUYECKUX 3a]a4 IOBCEIHEBHOM
KU3HU;

— ¢opMHpOBaHUE HAYIHOT'O MHUPOBO33PEHUS; — (POPMHUPOBAHNE HABBIKOB MCIIOJIB30BAHUS

€CTECTBEHHOHAYYHBIX 1 OCOOCHHO (PU3MKO-MAaTEeMaTHUECKUX 3HaHU J1sl 00BEKTUBHOIO aHaIM3a

YCTPOHCTBA OKPY/KAIOIIETO MUPA HA IIPUMEPE TOCTUKEHUN COBPEMEHHON acTpO(U3UKH, aCTPOHOMUU H

KOCMOHABTHKH.

(dbopMHpOBaHUE U pa3BUTHE Y 00YUYAIOIIUXCSl ACTPOHOMUYECKUX 3HAHUI U yMEHUH JUIsl TIOHUMaHUS IBICHUN U
IPOIIECCOB, MPOUCXOIAIINX B KOCMOCe, (popMUpOBaHUE €MHON KapTHHBI MUPA.

3AJIAYN:

- [IpnoGpereHne 3HaHUM U YMEHUH JIJ1s1 UCTIOIb30BaHMSI B IPAKTUYECKON JESTEIbHOCTH U IOBCEIHEBHOM
JKU3HH;

- OBnageHue cnocodamu Mo3HaBaTeIbHOM, HHOPMALMOHHO-KOMMYHHUKATUBHON U pe(IeKCUBHOM
eITeILHOCTEH

- OcBoeHuE Mo3HaBaTEeIbHOMN, HH(OPMAIIMOHHON, KOMMYHUKAaTUBHOM, pe(IeKCUBHONW KOMITETECHIIUH.

III. KonnuectBo yacoB
CornacHo 0a3ucHOMY y4eOHOMY IUIaHy pabouasi mporpaMMa paccuMTana Ha 34 gacoB B roj, 1 yac
B HEJIETIIO.

IV. Conepxanue yueOHOT0O mpeameTa

OO11ast XxapakTepUCTHKa yU€OHOT 0 peiMeTa.
AcCTpOHOMMS B pOCCUIMCKOM IIKOJIE BCETla paccMaTpHUBallach Kak Kypc, KOTOPbIi, 3aBepiiast pU3nKo-
MaTeMaTU4ecKoe 00pa30BaHNE BbITYCKHUKOB CPEAHEN LIKOJIbI, 3HAKOMUT UX C COBPEMEHHBIMU
NPECTaBICHUSIMHU O CTPOCHUH U HBOJIOIMH BeeneHHoit u cnoco6cTByeT (POpMUPOBAHHUIO HAYYHOTO
MUPOBO33peHus. B HacTosee BpeMsi BaKHEMIIMMU 3aJJadaMy aCTPOHOMUU SIBIISIIOTCS (hOPMUPOBaHKE
NpeCTaBICHUN O eIMHCTBE (PU3MUECKUX 3aKOHOB, IEHCTBYIOMIMX Ha 3eMie U B 6e3rpaHn4yHoi BeenenHoii, o
HENPEPHIBHO IPOUCXOSAIIEH IBOJIOLNN HAIlIeH TUIAHEThI, BCEX KOCMUUYECKUX TeJl M MX CUCTEM, a TaKXKe caMoil
Bcenennoii. ActpoHomus BJIsIETCS MPEAMETOM MO BEIOOPY U peann3yeTcs 3a CUET MKOIbHOTO UITH
pETHOHAIILHOTO KOMITIOHEeHTA. M3yueHnne kypca paccuntano Ha 35 daco. [Ipu minanupoBanuu 2 4acoB B
HEJIENI0 Kypc MOXKET OBITh MPOH/IEH B TeueHHe nepsoro nonyroaus B 11 kinacce. I1pu muianupoBanuu 1 yaca B
HEJIeNIo 11eieco00pa3Ho HayaTh U3y4eHHe Kypca BO BTOPOM Moiayroauu B 10 kinacce U 3aKOHYUTH B IEPBOM
nosyroauu B 11 xnacce. BakHyro posib B OCBOGHMH Kypca UIPatOT IPOBOAMMBIE BO BHEYPOUHOE BPEMS
coOcTBeHHbIe HaOmoeHus yyamuxcs. Crnenuuka miiaHupoOBaHUS 3TUX HAOIIOACHUN OoNpeaesnsieTcs AByMs



obcrositenscTBamMu. Bo - mepBbIX, OHU (32 UCKITtOUeHHEeM HaOmoieHnit CoJTHIIa) JOJIKHBI IPOBOAUTHCS B
BEUEpHEE WM HOYHOE BpeMsi. Bo-BTOPBIX, 00BEKTHI, MPUPOJa KOTOPBIX M3Y4aeTCsl HA TOM MM HHOM YpOKe,
MOTYT OBITh B 3TO BpeMsl HEJOCTYITHBI [IJ1s1 HaOmoAeHuH. [Ipu nmimannpoBaHuy HaAOJIIOACHHUHN 3TUX 00BEKTOB, B
0COOEHHOCTH IIJIAaHET, HEOOXOJMMO YYUTBIBATh YCIOBHUS MX BUAUMOCTH.

Beenenue

BBeneHue B acTpoOHOMUIO
Crpoenne n macmtadbl Beenennoit. Kakue Tena 3amommsror Beenennyro. KakoBel mx xapakTepHbIE pa3Mepsl H
paccrosHUs Mexay HuMH. Kakue ¢Qusmueckne ycloBHS BCTpedaloTcs B HHX. BceleHHas pacImpsieTcs.
CoBpeMeHHBIE MeTOAbl HaOmrogeHWH. [e u Kak paboTaloT camble KPYIHBIC ONTHYECKHE Telieckomnbl. Kak
aCTPOHOMBI HCCIEAYIOT TaMMa-u3inydeHue Bcenennoil. UTo yBuaenu rpaBUTAIMOHHO-BOJIHOBBIE M HEHUTPUHHEIC
TEJIECKOITBL.
Lenp n3ydyeHus TaHHON TEMbI — IMO3HAKOMHUTH YUalTUXCSl C OCHOBHBIMH aCTPOHOMHYECKUMHU O0OBEKTaMU,
3anonusonmmu Beenennyto: mianeramu, CosHieM, 3BE€31aMH, 3BE3THBIMU CKOIUICHUSMHU, TaTAKTUKAMU,
CKOIUJICHUSIMH TaJIaKTHK; (U3UYECKUMH IPOILIECCAMH, IPOTEKAIONIMMHA B HUX U B OKPYKAIOIIEM HX
MPOCTPAHCTBE. YdYaluecs 3HAKOMSTCS C XapaKTePHBIMH MaciiTadamu, XapaKTEepH3YIOIIMMU CBOWCTBA
ATUX HEOECHBIX Tell. Takyke MPUBOIATCS CBEICHHS O COBPEMEHHBIX ONTHYECKUX, HH(PAKPACHBIX, paIHo-,
PEHTIEHOBCKHUX Telleckomax W oOcepBaTtopusix. Takum 00pa3oM, ydamiuecss 3HAKOMSTCS C TEeMHU
HEOECHBIMH TeJaMH U O0OBEKTaMH, KOTOPbIE OHU B JaibHeliieM OyayT MOApOOHO U3ydaTh Ha YpOKax

ACTPOHOMHH.
HpCI[MCTHI)IC PE3YIbTaTbl OCBOCHHA TCEMbI IIO3BOJJAKOT: — BOCIPOM3BOAWTL CBCACHUA IO HUCTOPHUU PaA3BUTUA
aCTPpOHOMUH, €€ CBA3IAX C (bI/I3I/IKOI\/'I u MaTCMaTHKOﬁ; — HCIIOJIb30BaTh IMOJYYCHHBIC PAHCC 3HAHUA JIA O6’bﬂCHeHI/IH

YCTpOMCTBA M MPUHLMIIA PAOOTHI TEIECKOIA.

ActpomeTpust
3Bé3nnoe HeOo. Co3Be3must ceBepHOTO TMonymapus. HaBurannonnsie 3BE31b1. [[Bmxkenne CoJHIA MO SKIMITHKE.
[lerneoOpa3Hoe nBWKeHWEe TulaHeT. HeOecHplli 5SkBaTop © HEOSCHBIM MepuauaH. OKBaTOpPHAJbHAS H
TOPU30HTAJbHAs CHUCTEMa HeOeCHBIX KoopAWHAT. Bumumoe nBwkeHne HeOecHbIX cBeTwid. lletneoOpasnoe
JBIKEHHE TUIAHET, MOIATHOE U MPSIMOE ABMKEHUE MIIaHeT. DKINNTHKA, 301aKalbHble co3Be3ausa. HepaBHOMepHOE
nerxenne ConHua mo sxiunrtuke. Jmxenue Jlynsl. @a3pl JIyHBI 1 CHHOIUYECKUN MECALl, YCIOBUS HACTYIIJICHUS
COJIHCYHOro M JIYHHOI'O 3aTMCHUH. HpI/I‘-II/IHI)I HaCTYIUVICHUA COJIHCYHBIX 3aTMCHUH. Capoc U HOpCACKasaHusd
3aTMeHuil. Bpemsi u kaneHgapb. 3BE3AHOE M COJHEYHOE BpeMs, 3BE3AHBIA M TPONMYECKUM roi. YCTpoMCTBO
JIYHHOTO U COJTHEYHOTO KaJleHAaps, MPoOIeMbl X coriacoBanus. FOnnaHckuil M rpuropuaHcKuil KaaeHaapu.
[enbro u3ydeHus: JaHHOU TeMbl — (OPMHUPOBAHUE Y YUAIIUXCS O BHJIE 3BE3THOTO HeOa, pa30MEeHUH ero
Ha CO3BE3/IMs, UHTEPECHBIX O0BEKTaX B CO3BE3AMSIX M MU(DOJIOTUM CO3BE3NIUN, PA3BUTUU aCTPOHOMHUU B
AHTUYHBIE BpEMEHA. 3ajayda y4Yalluxcs MPOCIEIUTh, KaK MEePexo] OT OPUEHTALMU MO CO3BE3IUAM K
WCIIOJIb30BAHUIO HEOECHBIX KOOPAMHAT TMO3BOJIMI B KOJMYECTBEHHOM OTHOIICHUH W3Yy4aTh BUIUMBIE
JIBWKEHUS Tesl. Takke 1enblo ABISIeTCS U3ydeHue BUAUMOro aBmxeHus Connua, JIyHbl M mjaHeT Ha
OCHOBE 3JTOr0 — IIOJYYEHHUE IMPEACTABICHUSI O TOM, KaK acTPOHOMBI HAy4YWIUCh MPEACKA3bIBATh
3aTMEHUS; TIOTYYCHUSI TpeACcTaBIeHus: 00 OJHON U3 OCHOBHBIX 337a4 aCTPOHOMHHU C IPEBHEUIINX BPeMEH
— U3MEPEHUM BPEMEHU U BEJICHUU KaJleHAapsl.
Hpez[MeTHme PE3YJIbTAaThbl U3YUCHUA JIaHHOP'I TEMBI IMO3BOJIAIOT: — BOCIIPOU3BOJUTH ONPCACIICHUA TCPMUHOB U MOHATHH
(co3Be3ame, BhICOTa M KyJabMHHALMs 3Be3a W CoylHIA, SKIMITHKA, MECTHOE, IHOSICHOE, JIETHEE M 3UMHEE BpeMs); —
OOBSICHATh HEOOXOIMMOCTh BBEACHHUSI BUCOKOCHBIX JIET U HOBOI'O KaJIEHAAPHOTO CTUJIS; — OOBSACHATH HaOJtoJaeMble
HEBOOPYKEHHBIM TJIa30M JBIKeHHUs 3Be3ll M CONHIA Ha pPa3iIM4YHBIX reorpagHuyeckux IMIMPOTax, JBMKEHUE U (a3bl
Jlynsl, npuunsbl 3aTMeHnid JIynsl 1 ColHIIA; NPUMEHATH 3BE3AHYIO KapTy AJs MOMCKa Ha HeOe ONpe/ieNIeHHbIX CO3BE3 UM
U 3BE3]]

Hebecnas mexanuka

[IpencraBnennss o crpoernn CoONHEYHON CHCTEMBI B aHTHYHBIE BPEMEHAa M B CpeIHEBEKOBbE. | enmmoneHTpudeckas
cucTeMa MUpa, J0Ka3aTeabcTBO BpaleHus 3emin Bokpyr Connia. [lapainakce 38€311 U onpeaeeHne pacCTOsIHUS 10 HUX,
napcek. OtkpbiTue U.Kennepom 3akoHOB ABMKeHHS IaHeT. OTKPBITHE 3aKOHA BCEMUPHOTO TATOTEHUSI U 0000MIEHHBIE
3akoHbl Kemnepa. Onpenenenue macc HebecHbIx Ten. Kocmuyeckue ckopoctr. Pacd€rsl mepBoit 1 BTOPOH KOCMUYECKOM
ckopoctd U ux ¢usndeckuii cmbici. [lTonér FO.A. TarapunHa Bokpyr 3emuid 1Mo KpyroBoil opOute. MexXIutaHeTHbIC
nepenéTsl. [lonaTHne onTrManbHON TpaeKTopuH MoNETa K miuaHere. Bpems nmonéra x nianere u naTsl ctapToB. JIyHa u eé
BiusHue Ha 3emutto. JlyHHbIH penbed u ero npupoza. [lpunusHoe B3aumoneiictBue Mexay JlyHoit u 3emnéii. Y nanenue
Jlynsr ot 3emuin u 3amensieHne BpameHus 3emnn. [perneccust 3eMHO# OCH U ITpeiBapeHne PaBHOACHCTBUH.



Ilenb m3ydeHUs TEMbl — pa3BUTEE MpeACTaBICHUM O CTpoeHUH COJHEYHON CHUCTEMBI: T€OIEHTpUYECKass U
TCIIMOUCHTPUUYCCKUC CHUCTCMbI MHpPA; 3aKOHLI Kennepa O ABUXCHHUU IINIAHET U HUX 0606H_[€HI/I€ HBIOTOHOM;
KOCMHUYECKHE CKOPOCTU M MEKIUIAHETHBIE MEePENIETHI

HpeI[MeTHI)IC pE3YIbTAaTBl OCBOCHUSA HaHHOﬁ TEMBI TIIO3BOJIAIOT: —— BOCIIPOU3BOAUTHE HCTOPUYCCKUEC CBCIACHUA O
CTaHOBJICHUU U PAa3BUTHU I‘CJIPIOL[GHTpH‘ICCKOfI CUCTEMBI MHpa, — BOCIPOU3BOAWUTH OIPEACICHNUA TCPMHUHOB U TOHATHH
(KOH(l)I/II‘ypaIII/IH IJIAHET, CHHOAUYC- CKUM U CI/I):[CpI/I‘leCKI/Iﬁ NEpUOabl O6paHICHI/I$1 IIaHET, FOpI/ISOHTa,HI)HI)IP'I rnapauiakc,
YIJIOBBIC pa3MEphI O6T:€KTa, ACTPOHOMHYECCKas CI[I/IHI/ILIa); — BBIYUCIIATHL PACCTOAHUE OO INUIAHET IO IOPU3OHTAJIbHOMY
mapajuiakcy, a X pa3Mepsl 10 YIIIOBEIM pa3MepaM U PacCTOsSHHI0; — (QopMyIHpoBaTh 3akoHBI Kermepa, ompenensith
MAcCChl IUIAHET Ha OCHOBE TPETHLETO (YTO‘I' HCHHOFO) 3aKOHa Kenﬂepa; — XapaKTEepH30BaATh 0COOEHHOCTH JBHXXCHUA U
MaHEBPOB KOCMHWYCCKHUX allllapaTOB JJId UCCIICAOBAaHUS TCII ConHeYHON CUCTEMEI.

CTpoeHue COJTHEYHON CUCTEMBbI
Cospemennsie mpenctaBieHus o Comneunoit cucreme. CoctaB ComHewuHo# cuctemsl. [ImaHeTsl 3eMHOM TpyHIbl 1
TUTAHCTHI-TUTAHTBI, WX NpUHIMIUANBHBIE pasnuuus. O6mako komer Oopra u I[losic Koiinepa. Pasmepsr Ten
comHeyHoil cucteMbl. Ilmanera 3emius. ®opma u pasmepsl 3emnu. BryTpennee crpoenue 3emnu. Poib
nmapHUKOBOTO 3(dexra B dopmupoBanuu kimmara 3emiu. MccnemoBanuss Mepkypus, Benepsr m Mapca, ux
CXOXecTh ¢ 3emuéil. 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 FOmmtepa,
CarypHa, Ypana u Henrtyna. Bynkanndeckast pesrenpbHOCTh Ha cryTHuke FOmmrepa Mo. lpupona xomer BOKpyr
TJIaHETTUTaHToB. [lmaHeThI-KapauKd W WX cBoicTBa. Mambie Tena CoilHeUHOW cucTeMbl. llpupoma W ABMKEHHE
actepouioB. Crienuduka ABMKEeHUS Tpynn acteponaoB TposHIeB u ['pexos. [lpupona u nemxkenune komer. [osc
Koiinepa u O6mako xomer Oopra. MeTeopsl U MeTeopuThl. [Ipupoaa magarwmux 3BE31, METCOPHBIC MOTOKH U MX
pamnaHThl. CBS3b MEXIY METEOPHBIMH MOTOKaMH M KoMeTamu. [Ipuponma KaMeHHBIX M JKEJIEe3HBIX METEOPHUTOB.
IIpuposia METEOPUTHBIX KpaTEpPOB
[lenp wu3ydeHHUs TEMbl — MOJYYUTh MpeACTaBiIeHUE O cTpoeHUuUn COJIHEYHOM CHUCTEMBI, H3y4YUTh
dusnyeckyro mnpupoxay 3emun W JIyHBI, SIBJICHHS TPUIUBOB W MPEIECCHH; TOHATH (UINICCKUE
OCOOCHHOCTH CTPOCHHUS IUTAHET 3E€MHOM TpYNIMbl, IUIAHET-TUTAaHTOB W IUIAHET-KapJIUKOB; y3HAThb 00
OCOOEHHOCTSIX MPUPOABI W JBWKCHHUS aCTEPOWJOB, MOJYYUTh OOIIME MPEACTABICHUS O KOMETaXx,
METeOpax W METEOPUTaX; Y3HAThb O Pa3BUTUHU B3IJSJ0B Ha IpoucxoxaeHue COJIHEYHOM CUCTEMBI U O
COBPEMEHHBIX IIPENICTABICHUAX O €€ MPOUCXOXKICHUU.
[MpeameTHble pe3ynbTaThl OCBOSHHS JaHHOW TEMBI IO3BOJSIOT: — OMNHCHIBATE OCOOCHHOCTH ABYDKCHHUS TEI
CoHeYHOH CHUCTEMBI MOJT ASHCTBUEM CHII TSTOTEHHUS MO0 OpOUTaM C PAa3IUIHBIM IKCIEHTPUCUTETOM; — OOBSICHSITH
MPUYUHBl BO3HWKHOBEHHWS TPWIMBOB Ha 3emile W BO3MYIIEHHH B ABWKEHHH Tenl COTHEYHOW CHUCTEMBI, —
(hopMynHpoBaTh U OOOCHOBBIBATH OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOHN T'HIOTE3bl O (YOPMHPOBAHUM BCEX TEIN
CoHeUHOW CUCTEMBl W3 €IMHOTO Ta30MbLIEBOTO 00Jlaka; — ONpeleNsiTh W pa3nuyarh moHstus (ConHedHas
CHUCTEeMa, IUIaHEeTa, €€ CITyTHHKH, TUIAHEeThl 36MHON TPYIIbI, IUIAHETHI-TUTAHTHI, KOJNbIA TUTAHET, Majble Tela,
acTepOU/Ibl, TUIAHETHI-KAPJIUKHA, KOMETBI, METEOPOUJIbI, METEOPbI, OONUBI, METEOPHUTHI); — OIMUCHIBATH MPUPOILY
JIyHbI U OOBSCHATH MPUYMHBI €€ OTIMYMS OT 3eMJIH; — IEPEUHCIATh CYIISCTBCHHBIC PAa3IMYUs MPUPOJIbI ABYX
TPYII TUTAHET U OOBSCHATH MPUYUHBI MX BOZHUKHOBEHHSI, — MPOBOANTH cpaBHeHHEe Mepkypus, Berepsr 1 Mapca
¢ 3emiteli o penbedy MOBEPXHOCTH U COCTaBY aTMoc(dep, YKa3bIBaTh CIIE/IbI SBOJOIUOHHBIX H3MEHEHUH TIPUPOJIBI
ITHX TUIAHET; — OOBACHSATh MEXaHU3M MaPHUKOBOTO dPQeKTa U ero 3HaueHue sl GOPMUPOBAHHS U COXPa- HEHUS
VHUKQJIBHOM TpPHUPOJBl 3€MIIM; — OIKCHIBATh XapaKTepHbIE OCOOCHHOCTH IPHUPOABI IUIAHET- THTAaHTOB, WX
CITyTHUKOB ¥ KO- JIEI; — XapaKTepU30BaTh MPUPOAY Manbix Ted COTHEUHOW CUCTEMBI B OOBSCHATH MPUYMHBI UX
3HAYUTETBHBIX PA3INYMIA; — ONHUCHIBATH SIBICHUS MeTeopa U 060iIH/1a, OOBICHITH MPOLECCH, KOTOPBIE MPOUCXOIAT
NpY JIBKCHUU TeJ, BIETAONMMX B arMoc(epy IUIaHeThl ¢ KOCMHYECKOH CKOPOCTBIO; — OMKCHIBATH TTOCIEICTBHS
MajeHus Ha 3eMIII0 KPYIHBIX METEOPHUTOB; — OOBSACHATH CYIIHOCTh aCTEPOHIHO-KOMETHOW OIACHOCTH,
BO3MOXHOCTH ¥ CIIOCOOBI €€ PE0TBPAIICHHSI

_Actpodusuka 1 3Be3/IHAsT ACTPOHOMMSI

Mertoap! acTpoU3NUECKUX HUCCIEIOBAaHUN. Y CTPOMCTBO M XapaKTEPUCTUKHU TEJIECKONOB PepakTOpoB U pedIIeKTOPOB.
YcTpoicTBO paanoTeneckonos, paguountepdepomerpsl. Comnne. OcHoBHble xapakTepuctuku Connua. OnpeneneHue
Macchl, TeMIeparypsl 1 xumudeckoro coctasa Coinua. CtpoeHue conHeuHoi armocepbl. ConHevyHas aKTUBHOCTD U €€
BIusSHUE Ha 3emimo U Omoctepy. Buyrpennee crpoenme Comnina. Teopermueckuii pacdy€r TemrepaTypsl B LEHTpPE
ConHua. SlnepHbl MCTOYHMK 3HEPTUM U TEPMOSJIEPHbIE pEaKLMU CHHTE3a Tellus U3 BOJOPOJA, NEPEHOC SHEPTUM W3
nentpa ConHIa HapyKy, KOHBEKTUBHas 30HA. HeHWTpuHHBIN Teneckon u HaOIroneHHs NmoToka HedrpuHo oT ConHia.
OnpeneneHre OCHOBHBIX XapaKTEPHUCTHK 3BE3A: MacChl, CBETHMMOCTH, TEMIEPaTyphl M XHMHYECKOTO COCTaBa.
CriextpanbHas kinaccupukanms 38€31 U e€ pusndeckue ocHOBHI. JluarpaMma "crieKTpanbHbINA KIIACC-CBETHMOCTB" 3BE3],
CBA3b MEXJAYy Maccoil M CBETMMOCTbIO 3BE3N. BHyTpeHHee crTpoenue 3BE3n. CrpoeHue 3Be3[bl TJIABHOU
nocnenoBaTenbHOCTH. CTpoeHue 3BE3] KPACHBIX TUTAHTOB M CBEPXTUTaHTOB. CTpoeHHe 3BE3/ O€IbIX KapINKOB M Mpeet
Ha ux Maccy — npenen Hangpacekapa. Ilynbcapsl u HeWTpoHHbIE 3BE31bl. lIpupona 4€pHBIX IbIp M UX HApaMETPHI.
JBoiiHble, KpaTHBIE W MEepeMeHHbIe 3BE31bl. HaOnroneHns JBOWHBIX M KPaTHBIX 3BE3[. 3aTMEHHO-TIEPEMEHHBIC 3BE3MIbI.



Omnpenenenne Macc nBOMHBIX 3BE3A. [lynbcupyromme mepeMeHHbIE 3BE3ABI, KpUBbIC HM3MEHEHMs Oiecka wLedeun.
3aBUCHMOCTh MEXKJIy CBETUMOCTBIO U MEpHOAOM mynbcanuii y nedeun. Ledenns — masku Bo BeelleHHOM, IO KOTOPBIM
ONPEAEIISIOT PACCTOSIHUS JI0 JANEKUX CKOIJIEHUH U ranakThkK. HoBble M CBEpXHOBBIE 3BE3/Ibl. XapaKTEPUCTUKH BCIIBIIIEK
HOBBIX 3BE37. CBSA3p HOBBIX 3BE3]] C TECHBIMU JBOWHBIMA CHUCTEMAaMH, COACPKAIIUMHU 3BE3y OCNbIA KapJuK.
[leperekanue BemiecTBa U SACPHBIA B3PBHIB HA TOBEPXHOCTU Oeyioro kapnuka. Kak B3pBIBAIOTCS CBEPXHOBEHIC 3BE3NIBL
XapaKTepUCTUKH BCHBIIIEK CBEPXHOBBIX 3BE3M. I paBHTAIMOHHBIA KoJIIaric O6eoro Kapianka ¢ Maccoit YaHapacekapa B
COCTaBe TECHOM JBOMHOM 3B€3/bl — BCIIBIIIKA CBEpXHOBOM I THmna. B3psiB MacCMBHOM 3Be3/Ibl B KOHIIE CBOCH 3BOJIIOIIUN —
B3pbIB cBepxHOBOH Il Tuma. HaGmogenrne ocTaTKOB B3PHIBOB CBEPXHOBBIX 3BE37. DBOIIONMSA 3BE3: POKICHHUE, )KU3HD H
CMepTh 3BE3M. Pacdy€T mpoomKUTENIbHOCTH KU3HU 3BE3/ pa3HON Macchl Ha TJIABHOM mocienoBaTenbHOCcTH. Ilepexon B
KpacHble TUTAHTHI W CBEPXTHTaHTHI TOCJE HcYepHaHus Bomoponaa. CIOKOWHAs 3BONIONMS MajJOMAaCCHBHBIX 3BE3N U
IPaBUTALIMOHHBIA KOJUIATIC W B3PBIB C OOpa3oBaHHMEM HEUTPOHHOH 3Be3Abl WM YEPHOH IBIPHI MACCHUBHOH 3BE3BI.
Onpenenenne Bo3pacTa 3BE3AHBIX CKOIUIEHUH U OT/IENBHBIX 3BE3/1, IPOBEPKA TEOPUH IBOJIIOLIMU 3BE3I.

Llenp wu3yyeHHss TEMbI — MOJYYUTh [MPEICTABICHUE O PAa3HbIX THUMAX ONTHYECKUX TEJIECKOMOB,
paaroTeNeCKOoax U METO/IaX HaOIIOJEHUN C UX MOMOIIBIO; O METOAAaX U pe3ynbTaTax Habmonenuit CoiHIa,
€ro OCHOBHBIX XapaKTEPUCTUKAX; O MPOSBICHUIX COJHEYHOW aKTUBHOCTHU M CBSI3aHHBIX C HEW Ipoleccax Ha
3emsie U B Ouocdepe; 0 TOM, KaKk aCTPOHOMBI Y3HAJIM O BHYTpeHHeM cTpoeHur COJIHIIA W KaK HaOMIOACHUS
COJIHEYHBIX HEUTPUHO TMOATBEPAWIM HAIIU MpeAcTaBieHus o mnpoueccax BHyTpu ConHIA; MOJYYUTH
MIPE/ACTABICHHE: 00 OCHOBHBIX XapaKTEPUCTHUKAX 3BE3J, MX B3aMMOCBS3HM, BHYTPEHHEM CTPOCHHH 3BE3]
Pa3IUYHBIX TUIIOB, MIOHATH IPUPOTY OCIBIX KAPIUKOB, HEHTPOHHBIX 3BE3] M YEPHBIX MBI, y3HATH KaK JBOWHbBIE
3BE3/IbI MOMOTAIOT OIPEIEIUTh MAcChl 3BE3/, a MYJIbCHUPYIOIIHUE 3BE3JbI — pPAcCTOSIHUS BO BceneHHOI;
MOJIYYUTh IPEACTABICHUE O HOBBIX U CBEPXHOBBIX 3BE3/1AX, Y3HATH, KaK )KUBYT U YMUPAIOT 3BE3/IBI.
HpeleCTHI)IC PE3YIbTAaThl OCBOCHHA TEMBI ITO3BOJIAIOT: — OHNPCACIIATL U pa3indaTb MOHATUA (3B€3Ila, MOACIb 3BE3/HI,
CBETUMOCTB, TAapCeK, CBETOBOW TOM); — XapakTepu3oBaTh (u3MUeckoe cocTosHue BemecTBa CoONHIIA W 3BE3N H
WCTOYHWKHM WX 3HEPTUH; — OIHCHIBATh BHyTpeHHee cTpoeHue COJHIIAa W CIOCOOBI epenayn SHEPTUU U3 IEeHTpa K I10-
BCPXHOCTH, — O6’L$ICH5[TI) MEXaHU3M BO3HUKHOBCHHSA Ha COHHHG TpanyJisiiuyu U IIATCH; — OIHMCBIBATH Ha6J'IIOIla€MI)IC
IMPOABJICHUA COJTHEYHOM aKTHBHOCTH M HX BIIMSHHE Ha 36MJ’IIO; — BBIYUCIATHL PACCTOAHHUE OO0 3BC3A IO I'OJUYHOMY
mapajuiakcy, — Ha3bIBaTh OCHOBHBIE OTJIMYWTENFHBIE OCOOCHHOCTH 3BE3]l PA3IMYHBIX IIOCIIEJOBATEIBHOCTEN Ha
JuarpaMMme «CIeKTp — CBETHMOCTB»; — CpPaBHHMBAaTh MOJENU pa3IMYHBIX TUIOB 3Be3l ¢ Mojenbio CoiHIEA;
OOBSICHATH IMPUYXHBI MU3MCHCHHA CBETHUMOCTH INCPEMCHHLIX 3BC3J]; — OINHCBIBATH MCEXAaHU3M BCIBIIICK HoBeIx 1
CBEpXHOBBIX; — OIIGHWBATh BpEMs CYIECTBOBAaHWS 3BE3I B 3aBHCHMOCTH OT HMX MAacChl; — OIACHIBATH ATAIlbl
(hopMHpOBaHUS W DBONIOIUH 3BE3Ibl; — XapaKTepPH30BaTh (HU3UYECKHE OCOOEHHOCTH OOBEKTOB, BO3ZHHKAIOUINX Ha
KOHEYHOH CTaJIN¥ SBOJIOINH 3B€3]]: OCJIbIX KapIUKOB, HEHTPOHHBIX 3BE3]l 1 YEPHBIX JBIP.

Maieunsiii [1yTe
I'a3 u meus B Ianaktuke. OOpa3oBaHue oTpakaTelbHbIX TyMaHHocTel. [Ipuunnbl cBedenus qud@y3HbIX TyMaHHOCTEH.
Konuentpauusi ra3oBblX M NbUIEBBIX TyMaHHocTed B ['amaktuke. PaccesHHble W 1IapoBble 3BE3IHBIE CKOILICHUSI.
HaGimroaemMble CBOMCTBA pacCesiHHBIX 3BE3HBIX CKOIuleHUH. Habmromaembie CBOMCTBA MIAPOBBIX 3BE3HBIX CKOIUICHUH.
Pacnipenenenue u xapakrep JBHKEHUs ckorieHMd B lanmaktuke. PacripeneneHue 3BE3/, CKOIUIEHHM, ra3a W MbUIM B
lanaktuke. CBepxmaccuBHas uépHasi Ibipa B ueHTpe ['amakTuku M kocmuyeckue nyud. MHppaxpacHble HabIroneHUs
JBYDKEHUsI 3BE3] B 1IeHTpe [amakTHKU W oOHapyKeHHe B IEeHTpe | alakTUKW CBEpXMAacCUBHON 4YepHOH IbIpbl. Pacuér
rapaMeTpoB CBEPXMACCHUBHOW 4&pHOM JbIphl. HaOmoqeH!sI KOCMHUYECKUX JIydeld U MX CBSI3b C B3PhIBAMH CBEPXHOBBIX
3BE3I.
lens wm3ydeHue TeMbl — TMOJMYYUTh MpeAcTaBieHue o Hamed [amaktuke — Mieunom Ilytu, 00
00BeKTax, €€ COCTAaBISIIONIMX, O pacHpeleleHUH Ta3a M TbUIM B HEH, pPacCesTHHBIX M IIapOBBIX
CKOIUJICHUSX, O €€ CIIUPATLHON CTPYKTYpE; 00 MCCIeAOBAaHUU €€ IIEHTPAIbHBIX 00JIaCTEH, CKPBITHIX OT HAC
CUJIBHBIM TOTJIOIIEHUEM T'a30M U IBUIBIO, 4 TAKKE O CBEPXMACCUBHOM YEPHOU JbIpE, PACIIONIOKEHHON B
caMoM 1eHTpe ['anakTuku.

lNanaktuku
Kinaccudukaius ranaktuk mo GopMe U KaMepTOHHas auarpamma Xa00ja. CBOMCTBa CIHUPAIbHBIX, AJUIUITUYCCKUX U
HENPaBUJIBHBIX TalakTHK. KpacHOe cMellieHre B CIIEKTpaxX TajJaKTHK U ONpeIeTICHHe PAaCCTOSHUS 10 HUX. 3aKoH Xa0oa.
Bpamenve ramakthk W TEMHAs MaTepusi B HUX. AKTHBHBIC TaJaKTHKH W KBazapbl. lIpuposa akTUBHOCTH TaJIaKTHK,
pPagUOTATAKTUKHA ¥ B3aMMOJICHCTBYIONINE TAIAKTHKHA. HeoObIIHbBIe CBOMCTBA KBa3apoB, UX CBS3b C SApaMH TAIaKTHK U
AaKTUBHOCTBHIO UEPHBIX JbIp B HHX. HaOnromaeMbie CBONCTBA CKOIDICHMU TallaKTUK, DPEHTTCHOBCKOE H3ITyUeHUE,
TEMIepaTypa M Macca MEXTalaKTHYeCKOro raza, HeOoOXOJMMOCTh CYIIECTBOBAHHMS TEMHOW MAaTEepPUU B CKOIUICHHSIX
rajgakTuk. OreHKka Macchl TEMHON MaTEpHUH B CKOIUICHUSAX. Sldencras CTpyKTypa pacipeneieHus TaTakKTUKA CKOTUICHUH
TaJIaKTHK.
[lens w3ydeHHUs] TEMbI — TOJYYUTh MPEACTABICHUE O PA3IMUHBIX THMAX TaJaKTHK, 00 OMpeaeseHuu
paccTOSTHUM 710 HUX M0 HAOIIOJEHUSM KPACHOTO CMEIEHUsI TUHUI B UX CHEKTpax, U 0 3aKoHe Xab0ma; o
BpaIllCcHUU TaJaKTUK W CKPBITOW TEMHOM MacChl B HHUX; IOJYYUTh NPEJICTaBIeHHE 00 AaKTHUBHBIX



raJlaKTUKaxX M KBa3zapax U 0 (PU3MUecKux mpolieccax, MPOTEeKaoNuX B HUX, O pacCIpeIelIeHUN rajJakTUK 1
MX CKOIUIEHUH BO BCelleHHOM, O rOpsSYEM MEKTajJaKTUYECKOM ras3e, 3aloJHSIOMNUM CKOIUICHUS TAIAKTHK.
[IpenMeTHbIe pe3yabTaThl U3yUEHUS TEMBI MO3BOJSIOT: — OOBSCHATH CMBICH MOHSATHI (KOCcMoJOTHs, BeeneHHas,
Monenb BceeneHHOM, BonbIiol B3phIB, PEIMKTOBOE H3IIYYCHHUE), — XapaKTEPH30BAaTh OCHOBHBIC MapaMETpPhI
lanaktuku (pa3mMepsbl, COCTaB, CTPYKTYpa M KHHE- MaTHKA); — ONPEICIIATh PACCTOSHHUE 10 3BE3IHBIX CKOIUICHUH U
raJIakTUK 10 IedensaM Ha OCHOBE 3aBUCUMOCTH «IIEPUOJ] — CBETHMOCTB»; — PACIO3HABATh THUIIbI TaJTAKTHK
(ciupasbHbIe, JUTMITHYECKHUE, HEMPABWIBHBIC), — CpPaBHHBATh BBIBOABI A. DiHiTeitHa u A. A. ®puamana
OTHOCUTEIIFHO MOJieni BcesjeHHOW; — 00OCHOBBIBAaTh CIPAaBEUIMBOCT, Mozenn Ppujamana pesynbTaTamMu
HAOOIEHI «KPAcHO- IO CMEIIEHU» B CIIEKTpax TaJlaKTUK; — (OPMYIHPOBATh 3aKOH Xa00ia; — OmpeAemnsiTh
paccTosiHUE 1O TaJlaKTHK HAa OCHOBE 3aKkoHa XabO0Osa; mo cBetuMocTH CBEPXHOBBIX; — OIIEHHUBATh BO3PACT
Bcenennoi Ha OCHOBE MOCTOSIHHOM Xa0071a;

Ctpoenue u »Boonus Beenennoit

KoneunocTs 1 OeckOHEYHOCTh BceeneHHOW — mapamoKChl KIIACCHYECKOH KOCMOJIOTHH. 3aKOH BCEMHPHOTO TATOTCHHS U
NPEACTaBICHUs] O KOHEYHOCTH M OecKoHeuHocTH BcenenHoil. @OTOMETpUYECKUI MapaJoKC W MPOTHBOPEUHS MEXKIY
KJIACCHUYECKMMH TPEICTaBICHUsIMH O CTpoeHWH Bcenennoil u HaOmoaeHusMu. HeoOxoauMocTh TpuBIeUYeHUs oOLIen
TEOPUH OTHOCUTEIBHOCTHU VISl MOCTpoeHus: Mozaenu BeeneHHoil. CBsA3b MeXIy r€OMETPUUECKUX CBOMCTB IPOCTPAHCTBA
Bcenennoii ¢ pacnpeneneHieM U ABWXCHUEM MaTepud B Hell. Pacmmpsromasics Beenennas. Cesi3b cpefHEH MIIOTHOCTH
MaTepPHH C 3aKOHOM DACIIUPEHHs] U TEOMETPUUECKUMH CBoWicTBaMH BceneHHoil. EBKIM0Ba 1 HEEBKIIMIOBA T€OMETPHS
Bceenennoit. Onpenenenne paamyca 1 Bo3pacta Bcemennoir. Monens "ropsiueit BeenenHo#" n penmuKTOBOE U3ITyYCHHE.
O0pazoBanne XUMHUYIECKHX 3JIeMEHTOB BO BeenenHoit. O6mme renus Bo BeeneHHON 1 HEOOXOAMMOCTh 00pa30BaHUS €To
Ha paHHUX dTanax 3BoJtoiuu Beenennoit. Heo0X0aMMOCTh HE TOJBKO BBICOKOH IJIOTHOCTH BEIIECTBA, HO U €TI0 BBICOKOH
TEMIIEpaTyphsl Ha PAaHHMUX dTamax 3Boouud BceeneHHoll. PenukToBoe m3myudeHHe — U3IyueHHE, KOTOPOE OCTANIOCh BO
BcenenHol OT TOpAYero M CBEPXIUIOTHOTO COCTOSHHS MaTepHH Ha paHHUX dTamax >ku3Hu Bceenennoi. Habmomaembre
CBOMCTBAa PEIUKTOBOrO M3JyueHUs. [loueMy HEOOXOAMMO TPHUBJICUCHHE OOIICH TEOPUU OTHOCUTECILHOCTU JIJIS
MOCTPOEHUA MoJIenu BeenenHoi

enp u3ydeHus: TeMbl — IMOJIYYUTh MPEJICTaBICHHE 00 YHUKALHOM 00bekTe — BceeleHHOH B 1e1oM, y3HATh
KaK pellaeTcss BOMPOC O KOHEYHOCTU WM OECKOHEUYHOCTH BceneHHOH, 0 mapalokcax, CBS3aHHBIX C 3TUM, O
TEOPETHUUECKUX TOJIOKEHUSAX OOIIe Teopur OTHOCHUTEIBHOCTH, JIeKAllUX B OCHOBE IOCTPOCHUS
KOCMOJIOTUYECKUX MoJjienell BceneHHoil; y3HaTh Kakue HAOMIOJEHUS MPHUBEIU K CO3JaHUI0 pacIIUpsIouecs
Mozaenn BceeneHHoil, 0 paxuyce M Bo3pacTe BcelleHHOH, O BBICOKOW TEMIIEpAaType BeEIleCTBAa B HAa4aJIbHbBIC
nepuoAbl JKM3HU BceleHHON W 0 MpHUpoAe PEeIHKTOBOIO H3IYYEHHs, O COBPEMEHHBIX HAOIIOIEHUSX
YCKOPEHHOI0 paclupeHus BceneHHOM, MNokKa3aTh COBPEMEHHBIE HAIlpaBICHUS W3y4YeHHUs BceneHHou,
paccka3aTh O BO3MOXKHOCTHU OIpPEAENICHUS PACCTOSIHUM O TaJlaKTHK C MOMOIIBIO HAOMIOACHUN CBEPXHOBBIX
3BE31 M 00 OTKPBITUM YCKOPEHHOTO paciiupeHus BceneHHoH, 0 poin TEMHOW SHEPTUM M CHUJIBI BCEMHUPHOTO
OTTaJKWBAHUS; YJalllMecs IMOJydaT MpeacTaBieHue 00 SK30MIaHeTaX M MOUCKE SK30IMIIaHET, OJarompusTHBIX
JUISL KU3HU; O BO3MOYKHOM YHMCJIE€ BBICOKOPA3BUTHIX IIMBWIM3ALMN B Halledl ['allakTUKe, 0 METOJaxX MOMCKAX
JKU3HU U BHE3EMHBIX [IUBUIIM3AINHA U TPOOIIeMax CBSI3U C HUMH.

[IpenmeTHble pe3ynbTaThl U3YyUYEHHS TEMbl IO3BOJISIIOT: — OLIEHMBATh BO3pacT BcelleHHOH Ha OCHOBE IOCTOSHHOM
Xab0a; — WHTEPNPETUPOBATh OOHAPYKEHHE PETMKTOBOTO M3IyUCHHUSI KaK CBHJICTENBCTBO B MOJIL3Y TUIIOTE3bI [opsyeii
Bcenennoll; — kiaccUQUIMPOBATh OCHOBHBIE IEPHOJIBI IBOMIONMK BceeneHHON ¢ MOMEHTa Hayalla ee paciIupeHus —
Bonbmoro B3peiBa; CoBpemeHHBIE NpoOieMbl acTpoHoMuu [Ipobnema cyiiecTBOBaHUS >KM3HM BHE 3eMild. Y CJIOBUS,
HeoOXxonumble Ui pa3BuTHs xu3HU. llomckum >xu3Hu Ha manerax ConHeuHO# cucteMbl. CIOXKHBIE OpPraHMYECKHE
coeqHeHMsT B KocMoce. COBpEeMEHHBIE BO3MOXKHOCTH KOCMOHABTHKH W PaJHOACTPOHOMHUH JJISI CBSI3U C JPYTHMH
nuBHIM3anusaMu. [InaneTHsle cucTeMsl y Ipyrux 3Be3a. UeaoBeuecTBO 3asBIsieT O CBOEM CyllecTBOBaHUH. [IpenmeTHbie
Pe3yIbTaThl MO3BOJIAIOT: CUCTEMATU3UPOBATh 3HAHUS O METOJAX HCCIIEAOBAaHMS U COBPEMEHHOM COCTOSHUU HPOOIEMBI
CYLIECTBOBAHUS XKU3HU BO BcelleHHO.

V. TPEBOBAHUA K YPOBHIO [TIOAI'OTOBKHU BBIITYCKHMKOB

[Tnanupyemsbie pe3ynbTaThl OCBOCHHS Kypca
JInyHOCTHREIMU pe3yabTaTaMi OCBOCHUA aCTPOHOMUHU ABJISAIOTCA:

* YMEHHE YIPaBJIATh CBOCH MO3HABATEIILHON JIEATEILHOCTHIO;

" TOTOBHOCTB ¥ CIIOCOOHOCTh K 00Pa30BaHUIO, B TOM YMCIIe CaMOOOPa30BaHMIO, HA MPOTHKEHUH BCEH JKU3HM,
CO3HATEJILHOE OTHOIIICHUE K HEITPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIIHON MpodecCnoHaIbHON U
OOIIIECTBEHHOM JIEITEIIBHOCTH;

* YMEHUE COTPYIHUYATH C B3POCIIBIMHU, CBEPCTHUKAMH, JI€THbMU MIIAJIIIIETO BO3pacTa B 00pa3oBaTeNbHOM, y4eOHO-
HCCIIEIOBATENIbCKOM, IPOEKTHOM U APYTUX BUJAX JESITEIHHOCTH;

- ChOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH; OCO3HAHHUE
3HAYUMOCTH HAYKH, BIAJICHHsI JOCTOBEPHOU NH(MOPMAITUEH O MePEIOBBIX JOCTIKEHHUIX U OTKPBITUSX MUPOBOH U



OTEUECTBCHHOI HAayKH; 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHMIX 00 YCTPOUCTBE MUpa U 00IIECTBA; TOTOBHOCTH K
HAy4YHO-TEXHUYECKOMY TBOPUECTBY;

* YyBCTBO TOPJOCTH 332 OTEUECTBEHHYI0 KOCMOHABTUKY, TYMaHU3M;

* TIOJIOKUTEIIPHOE OTHOLIEHUE K TPYLY, UEIEYCTPEMIEHHOCTD;

* 3KOJIOTHYECKas KyJIbTypa, OEpeXHOE OTHOIIIEHUE K POJTHOM 3eMJIe, MPUPOIHBIM OorarcTBaM Poccuu, Mupa 1 kocMmoca,
MMOHUMAaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE MMPUPOIHBIX PECYPCOB U Pa3yMHOE MPUPOAONOIb30BaHUE.
MeranpeaMeTHBIMU PE3yJIbTaTaMU OCBOCHUS ACTPOHOMUU SIBJISIFOTCSL:

1. OCBOGHUE PETYJISTUBHBIX YHUBEPCAIBHBIX YUCOHBIX ICHCTBUI:

* CAMOCTOSITEIFHO OMPEIEINATH IIeNIH, CTABUThH U (POPMyIHPOBAaTh COOCTBEHHBIE 3314l B 00pa30BaTEILHON
JIEATEIbHOCTH U KU3HEHHBIX CUTYaLHSIX;

* OLICHUBATh PECYPCHI, B TOM YHCIIE BPEMS U IPYTHEe HEMATePUAIBHBIC PECYPChI, HEOOXOUMBIE JIJIS TOCTHKCHHS
MOCTaBIICHHOW paHee 1ENH;

* COMOCTABJIATh UMEIOIIHECS BOZMOKHOCTH M HEOOXOIUMBIE JJIS JOCTIKEHUS IIeTTH PECYPCHI;

- OMIPEAENSITh HECKOIBKO MyTEeH TOCTIKEHUSI IOCTABICHHON 1IEIH;

* 33]1aBaTh MapaMeTPhl U KPUTEPHUH, 10 KOTOPHIM MOXHO OMPEAETUTh, UTO 1elb JOCTUTHYTA;

* COIOCTABJIAThH NOJYYEHHBIN pe3ybTaT ACSITEIBHOCTH C IOCTABICHHON 3apaHee 1IEIbIO;

* 0CO3HABaTh MMOCIEACTBHASA JOCTIKEHHUS TIOCTABICHHOU 1IEJH B JAESITeTFHOCTH, COOCTBEHHOW KU3HU U KU3HI
OKpYKaIOILINX JIFOJIEH;
2. OCBOCHUE TI03HABATEIBHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBUI:

* KPUTUYIECKH OI[CHUBATH U HHTEPIIPETHPOBATH WH(POPMAIIHIO C PA3HBIX ITO3UIIHH;

* pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHSI B MH(OPMAITUOHHBIX HCTOUHUKAX;

* HCTIOJIB30BAaTh Pa3InYHbIC MOJICIBHO-CXEMATHUECKUE CPEACTBA )i IPECTABIICHHS BBISBICHHBIX B HH(POPMAIIMOHHBIX
HCTOYHHKAX MPOTHUBOPEUHMIL;

* OCYIIECTBIATH Pa3BEPHYTHIN HH()OPMAIIMOHHBIN ITOUCK U CTABUTH Ha €T0 OCHOBE HOBBIE (yUIeOHBIE U TO3HABATEIHHBIC)
3a7a4H;

- ICKaTh W HAaXOAUTh 00OOIIEHHBIE CITOCOOHI pEIIeHNs 3a1ad;

- IPUBOJIUTH KPUTHYIECKHIE aPTYMEHTHI KaK B OTHOIIIEHUH COOCTBEHHOTO CYXK/IEHUS, TaK U B OTHOIIICHUH JIEHCTBHUH U
CY>KJIEHUH JPYroro 4eJloBeKa;

* aHAJTU3UPOBATh M MTPEOOPA30BBIBATH MTPOOJIEMHO-TIPOTHBOPEUNBBIC CUTYAIUY;

* BBIXOJUTh 32 PAMKH YI€OHOTO MpeIMeTa H OCYIIECTBISTh [IEIeHAITPABICHHBIA TTONCK BO3MOKHOCTH IMPOKOTO
MEPEeHOCa CPEIICTB U CIIOCOOOB JACHCTBUS;

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

* 3aHUMATh Pa3Hble TIO3HUIINHU B IIO3HABATENBHON NIEATENFHOCTH (OBITh YUEHUKOM U yUUTENEM; (OPMYTHUPOBATH
00pa30BaTeIbHbBIN 3aIIPOC U BBIMOIHATh KOHCYJIbTATUBHBIC (DYHKIIUH CAMOCTOSTEIILHO;, CTAaBUTH MPo0JieMy U paboTaTh
HaJ € pelleHneM; yIpaBiIsiTh COBMECTHOM ITO3HABATENILHON AESITETHHOCTBIO U MIOTYUHSATHCS );

3. OCBOEGHHE KOMMYHHKATHBHBIX YHHBEPCAIBHBIX Y4eOHBIX JIeHCTBUIL:

* OCYIIECTBJIATH JICJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK M C B3POCIBIMU (KaK BHYTPH 00pa30oBaTeIbHON
OpraHU3aIlNH, TaK U 32 €€ IpeaeIaMu);

* TIPU OCYIIECTBIICHUH TPYIITIOBOM paOOTHI OBITH KaK PYKOBOJIUTEIEM, TaK U WICHOM NMPOEKTHOW KOMaH bl B Pa3HBIX
posisix (TeHepaTOpOM HJIeH, KpUTUKOM, UCTIOTHUTENIEM, TPE3EHTYIONTUM H T. 11.);

- pa3BEPHYTO, IOTUYHO M TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIH30BAHUEM aI€KBATHBIX (YCTHBIX U MUCHMEHHBIX )
SI3BIKOBBIX CPEJICTB;

* pacno3HaBaTh KOH(QIMKTOT€HHBIE CUTYAIMH U IPEJOTBPAIIaTh KOH(PIUKTHI 0 X aKTUBHOU (Da3bl;

* COTJIACOBBIBATH TMO3UIIMHU YWICHOB KOMaH/IbI B ITPOIiecce pabOThI HaJl OOIIUM IPOAYKTOM (pEIICHHEM);

* IPEJICTABIATE IMyOIMYHO Pe3yabTaThl MHIUBUTYAILHON U TPYIIIIOBOM NEITEILHOCTH KaK Mepel 3HAKOMOM, TaK U Tepe.
HE3HAKOMOM ayAUTOpHUEH;

- MOAOUpPaTh NAapTHEPOB IS ISJIOBOH KOMMYHHKAITUH, UCXO/SI U3 COOOPaKSHHI Pe3yIbTATUBHOCTH B3aUMOJICHCTBUS, a
HE JIMYHBIX CUMITATH;

* BOCIIPHHHUMAThH KPUTUYECKHE 3aMEeUaHMsI KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* TOYHO ¥ €MKO (OPMYITHPOBATh KaK KPUTUUYECKHUE, TaK U OJOOPUTEIIBHBIC 3aMEUaHHS B apec APYTUX JIFOJICH B paMKax
JIeJI0OBOU 1 00pa30BaTeIbHON KOMMYHUKAIIMH, U30erast IPH 3TOM JIHIHOCTHBIX OIEHOYHBIX CY)KICHHMN.
[IpenMeTHBIMU pe3yIbTaTaMH OCBOCHUS AaCTPOHOMUU Ha 0a30BOM YPOBHE SIBJISIOTCS:

- c)OPMHUPOBAHHOCTH MPEICTaBICHUN O cTpoeHn: COIIHEYHON CHCTEMBI, IBOJIOINY 3BE3/] U BeeneHHOH,
MIPOCTPaHCTBEHHO-BPEMEHHBIX MaciTabax BeeaeHHOM;

- IOHUMaHKE CYITHOCTH HAa0JII01aeMbIX BO BCeIeHHOM sIBIICHUIA;

* BJIaJICHHE OCHOBOIIOIATAIOIMMU ACTPOHOMUYECKUMU HOHATUAMHU, TEOPUSIMHU, 3aKOHAMHU U 3aKOHOMEPHOCTSIMU,
YBEPEHHOE MO0JIb30BaHNWE aCTPOHOMUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

- C(hOPMHUPOBAHHOCTD MTPEACTABICHUI O 3HAYCHUH aCTPOHOMHHM B ITPAKTHUECKOM NEATSILHOCTH M JAJIbHEHIIIEM HayYHO-
TEXHUYECKOM Pa3BUTHH;

* OCO3HAHUE POJIM OTEUECTBEHHON HAYKH B OCBOCHUU U UCMOJIb30BAHUN KOCMUYECKOTO IPOCTPAHCTBA U PA3BUTHS
MEXIyHAPOIHOTO COTPYIHUYECTBA B 3TOM 00JIaCTH.



BrinmyckHuK HayuuTCs:

- pacKpbIBaTh Ha MPUMEPAX POJIb ACTPOHOMUH B (POPMUPOBAHNH COBPEMEHHOM HAyYHOH KapTUHBI MHpa U B
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKA, B3AaUMOCBS3b MEXY ACTPOHOMUEHN U IPYTMMH €CTECTBEHHBIMU
HayKaMH;

—BOCIPOU3BOJIUTH CBEACHHUS 110 UICTOPUU PA3BUTHUS ACTPOHOMUM, €€ CBS35IX ¢ PU3UKON U MaTeMaTHUKOM;
—MCIONB30BATh MOJYUCHHbIE pPaHee 3HAHUS Il OOBSICHEHHUS YCTPOHCTBA U IPUHIUIA PAaOOThI TEJIECKOIIa;

— BOCIIPOU3BOJUTB TOPU3OHTAJIBHYIO U DKBATOPUAIBHYIO CUCTEMBI KOOPJUHAT;

—BOCIIPOU3BOJIUTH OINPEAEICHUS TEPMUHOB U MTOHATH (CO3BE3/11€, BBICOTA U KyJIbMHUHALUA 3Be3 U CosHIla,
9KJIMIITUKA, MECTHOE, MOSICHOE, JIETHEE U 3UMHEE BpeMsl);

—O0OBACHATH HEOOXOAUMOCTh BBEICHHUSI BUCOKOCHBIX JIET M HOBOT'O KaJCHIAPHOTO CTHIIS;

—O0O0BACHATH HAOJI0aeMble HEBOOPY)KEHHBIM IJ1a30M ABMKeHMs 3Be37 U CoJHIIA Ha pa3IMyHbIX
reorpauecKux MMPOTax, ABMKeHHE U (a3bl JIyHsl, mpuuunbl 3aTMennit JIynsr u Connia;

— IPUMEHATH 3BE3HYI0 KapTy Ui IIOMCKA Ha HeOe ONpe/IelIeHHbIX CO3BE3IUI U 3BE3]L;

—BOCIIPOU3BOIUTh UCTOPUUECKHUE CBEACHMSI O CTAHOBJIEHUU U PA3BUTUHU I'€JIUOLIEHTPUUECKON CUCTEMbI MUPA;
—BOCIPOU3BOIUTH ONPEIEICHUS TEPMUHOB U MOHATUH (KOHGUTypalysl IIIIaHET, CHHOJAUYECKUHN U
CHJIEPUUYECKHI Mepro/ibl 00paleHHs TUIaHEeT, TOPU30HTABHBIN Mapajllakc, yrIIOBbIE pa3Mephl 00bEKTa,
aCTPOHOMMYECKAs €JMHUIIA);

—BBIYUCIIATH PACCTOSHUE J10 IIAHET 110 TOPU30HTAIBHOMY MMAPAIIAKCY, @ UX pa3Mephl IO YTIOBBIM pa3MepaM
Y PaCCTOSIHUIO;

—hopmynupoBath 3aKoHbI Keruiepa, onpenensiTe Macchl INIAHET Ha OCHOBE TPETHEro (YTOYHEHHOT0) 3aKOHA
Kennepa;

—OIUCHIBaTh 0COOEHHOCTHU ABMKEHUA Tesl COTHEUHON CUCTEMBI 11O/ IEHCTBUEM CUJI TSTOTEHUS 110 OpOUTaM ¢
Pa3IMYHBIM SKCLIECHTPUCUTETOM;

—O0OBSACHATH IPUYUHBI BOSHUKHOBEHHS TPUIMBOB Ha 3eMJyie U BO3MYIICHHUH B IBIKeHUU Tesl CoHeuHOU
CUCTEMBI;

—XapaKTepHu30BaTh OCOOCHHOCTH JBM)KEHUS U MAHEBPOB KOCMUUECKHX alapaToB JUIsl UCCIICOBAHMS TEI
ConHeYHOU CUCTEMBI;

—opmynupoBaTh 1 000CHOBBIBATH OCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOW THITOTE3bI O (POPMHUPOBAHUH BCEX
Tes1 COJIHEUHOM CUCTEMBI U3 €MHOrO ra3oIblUIeBOro o01aka;

—onpenenaTs U pazianuath nouatus (CosHeyHas cucTema, IJIaHEeTa, €€ CIIyTHUKH, IIJIaHEThl 3€MHOW IPYIIIIbI,
IUTAHETBI-TUTAHTHI, KOJIbLIA IIJIAHET, MaJIbIE TEJIa, ACTEPOUbL, IUIAHEThI-KapJIUKH, KOMETHI, METEOPOUIbI,
METEOpPHI, 00N IbI, METEOPHUTHI);

— ONHMChIBaTh NpUpoAy JIyHbI U OOBICHATH MPUUHHBI €€ OTJINYMS OT 3eMJIH;

—TepevHCIsATh CYHIECTBEHHBIE PA3JINYMUS IPUPObI ABYX TPYIII IJIAHET U OOBACHATH MPUUUHBI UX
BO3HUKHOBEHHS;

—TpoBOIUTH cpaBHeHUE Mepkypusi, Benepsl 1 Mapca ¢ 3emiieil no penbedy MoBEpXHOCTU U COCTABY
aTMocdep, YKa3bIBaTh CJI€/Ibl IBOJIIOIMOHHBIX N3MEHEHUH PUPOIbI 3TUX IUIAHET;

—OOBICHATH MEXaHU3M NAPHUKOBOTO 3 deKTa U ero 3HaueHue A1 GOpMUPOBAHUS U COXPAHEHUS
YHHUKQJIBHOM IIPUPOJIBI 3EMIIN;

—OIIMCHIBaTh XapaKTepHbIE OCOOCHHOCTH MPUPOIbI IUTAHET-TUTAHTOB, UX CITyTHHUKOB M KOJIEIl;
—XapaKkTepU30BaTh MPUPOIy MabIX Tea COTHEYHON CUCTEMBI U OOBSCHITh MPUYMHBI UX 3HAYUTEIbHBIX
pa3nuui;

—ONUCHIBATh ABJICHUS METEOpa U 00JI1/1a, OOBACHATH MPOLECCHI, KOTOPBIE MPOUCXOIAT MIPU ABHKEHHUHU Tell,
BJIETAIONIUX B aTMOC(epy IIaHEThI ¢ KOCMUYECKOH CKOPOCTBIO;

—OIUCHIBATH MTOCIIECJCTBUS MaJECHUS Ha 3EMIIIO KPYITHBIX METEOPUTOB;

—OOBACHATH CYHITHOCTb aCTEPOUTHO-KOMETHOM OMMACHOCTH, BO3MOKHOCTHU M CIIOCOOBI €€ MPeI0TBPAIECHUS.
—OIpEeNENATh U pa3anyaTh NOHATHA (3B€3/1a, MOJIENb 3BE3/Ibl, CBETUMOCTD, IApPCEK, CBETOBOM I'Of);
—XapakTepu3oBaTh (huznueckoe coctossHue BeulecTBa CoyHIA U 3B€3]1 U HCTOYHUKH MX YHEPIHH;
—OMNHChIBaTh BHyTpeHHEee cTpoeHre CoiHIa U criocoObl epeaun SHEPruy U3 LIEHTpa K TOBEPXHOCTH;
—OODBICHIATh MEXaHN3M BO3HUKHOBeHUS Ha COJHIIE TPaHyIISILUY U TSTEH;

—ONMCHIBaTh HAOIIOaeMble IPOSBICHUS COTHEYHOM aKTUBHOCTHU M UX BIUSHHE Ha 3eMITIO;

—BBIYUCIIATh PACCTOSHUE JI0 3BE3]1 10 TOAUYHOMY HapajjIakcy;

—Ha3bIBaTh OCHOBHBIE OTJINYUTEIbHBIE OCOOCHHOCTH 3BE€3/] PA3IMUYHBIX MTOCIIEI0BATEIbHOCTEN HA JUarpaMMe
«CHEKTP — CBETHUMOCTBY;

—CpaBHUBATh MOJIEJIM PA3JIMYHbIX TUIIOB 3B€3]1 ¢ MOAeNbl0 CoHIa;

—OODBICHATH NPUYMHBI U3MEHEHHS] CBETUMOCTH ITEPEMEHHBIX 3BE31;



—ONHUCHIBaTh Me€XxaHu3M Bcnblliek HoBbix 1 CBEpXHOBBIX;

—OIICHUBATh BpEeMs CYIIECTBOBAHUS 3BE€3]l B 3aBUCUMOCTH OT UX MACCHhI;

—OMHKCHIBATH 3TAIBI (HOPMHUPOBAHMS M IBOJIOIINH 3BE3/IbI;

—XapaKTepru30BaTh (HU3MUECKUE OCOOCHHOCTH 0OBEKTOB, BO3HUKAIOIINX Ha KOHEYHOUN CTaIUU IBOJTIOIUU
3BE3/I: OCNBIX KApJIMKOB, HEUTPOHHBIX 3BE3/ U YEPHBIX JBIP;

—OOBICHITH CMBICI IOHATHI (KOocMoJiorusi, Beenennas, monens Beenennoit, BombIioit B3psIB, peTUKTOBOE
U3JIyYCHHE),

—XapaKTepu30BaTh OCHOBHBIE NTapaMeTphl [ anakTuku (pa3Mepsl, COCTaB, CTPYKTypa U KHHEMATHKA);
—OMpEeIEATh PACCTOSHHE JI0 3BE3IHBIX CKOIJICHUH U TaJIaKTHK 110 1ederuaM Ha OCHOBE 3aBUCHMOCTH
«IEePUOJ] — CBETUMOCTHY;

—pacmno3HaBaTh TUIIbI TAJITAKTHK (CIIUPATIbHBIE, JUTUNTHYCCKUES, HETPABUIIHHBIC);

—CpaBHUBATh BbIBOJIbI A. DliHIITENHA U A. A. @pruamMaHa OTHOCUTEIBHO MoJienu BeenenHnoii;
—o000CHOBBIBATh CIPABEUTMBOCTH MoJIen DpuiMaHa pe3ynbTaTaMu HAOJIFOACHUH «KPaCHOTO CMEIICHUS» B
CIIEKTPaX TaJIAKTHK;

—hopMyIupoBaTh 3aKOH Xa00u1a;

—OIpeIeNsITh PACCTOSIHUE J0 TalaKTUK Ha OCHOBE 3akoHa Xab0:a; mo cBeTuMocTH CBEPXHOBBIX;
—OIICHUBATh BO3pacT BceneHHol Ha OCHOBE MOCTOSTHHON Xa00ia;

—HMHTEPIPETUPOBATH OOHAPYKEHHE PEIIMKTOBOTO U3TYUCHHS KaK CBUIETEILCTBO B MOJIB3Y TUIOTE3bI [ opsueit
Bcenennolii;

—Kiaccu(pUIMPOBaTH OCHOBHBIE TIEPHOJIBI BOIIOIUN BcelleHHO# ¢ MOMEHTa HaJalla ¢ paciiupeHus —
Bosnbiioro B3pbiBa;

—UWHTEPIPETUPOBATH COBPEMEHHBIC JIaHHBIE 00 YCKOPEHUH paciupeHus: BeenenHnol kak pe3yabrara
JICUCTBUS AaHTUTATOTEHUS «TEMHOM SHEPTUM» — BHUJIAa MAaTEPUH, IPUPOIa KOTOPOH €111e HEU3BECTHA;
—CHUCTEMAaTHU3UPOBATh 3HAHKS O METOJJaX UCCIICIOBAHUS M COBPEMEHHOM COCTOSIHHH ITPOOIEMBI
CyILIECTBOBAaHUS KU3HU BO BeeneHnHoi;

-BBITOJHATH HAOIIOJICHHUS B THEBHOE U BEUEPHEE BPEMSI.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKXHOCTb HAYUUTHCA:

- (hopMyIMPOBATH 11€JIb UCCIIEIOBaHMS IS ONIPEICIEHUS pa3HULIbl OCBEIIEHHOCTEH, CO3/1aBaeMbIX CBETHIIAMH,
10 U3BECTHBIM 3HAYCHHMSIM 3BE3HBIX BEJIUYMH; UCII0JIb30BaTh 3BE3IHYIO KAPTY IS IIOMCKA CO3BE3UMN U 3BE3]
Ha HeOe;

— CaMOCTOSTENBHO IUIAHUPOBATH U MPOBOIUTH ACTPOHOMUYECKHE HaOMro1eHus 3a (pasamu arokeHust JIyHBI C
COOJTI0ICHHEM MPABHII O€3011aCHOM pabOTHI;

— UHTEpPIPETUPOBATH JaHHbIE O cOcTaBe U cTpoeHUH COJHIIA, TOJIyY€HHbIE C TOMOIIbIO COBPEMEHHBIX
METOJIOB;

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

- XapaKTepU30BaTh ITAPAMETPBI CXO/ICTBA BHYTPEHHETO CTPOEHUS U XMMUYECKOTO COCTABA TUIAHET 3€MHOMN
IPYMIIbL; OOBACHATh OCOOEHHOCTH BYJIIKAHUYECKOH EATEIbHOCTH M TEKTOHUKHU Ha IUIaHeTax 3€MHOM TPYIIIb;

- (hopmynMpoBaTh OCHOBHBIE IOCTYJIAThI OOILEN TEOPUHM OTHOCUTEIBHOCTH; ONIPEENSTh XapaKTEPUCTUKU
cTaunoHapHoi Becenennoit A. DitHiuTeiHa; nucnonb3oBath 3¢ dext lormiepa u ero 3HaueHue JUIs
MOATBEPIKICHNS HECTALIMOHAPHOCTH BCenenHoi; xapakTepu30BaTh MPOIECC OJHOPOJHOTO U U30TPOITHOTO
pacupenust Beenennoit; popmynupoBats 3akoH Xa00ia.

Kpurepuu oueHnBaHus yyamuxcsi.

OreHka OTBETOB y4alIuxcs
OrneHka «5» — OTBET MOJIHBIH, CAMOCTOSITENIbHBIN MPaBUIIbHBIN, U3JI05KEH JTUTEPATYPHBIM S3bIKOM B
OTIpeNIeICHHON JIOTUYECKOH TTOCIIE0BATEIbHOCTH. Y YEHUK 3HAET OCHOBHBIC TIOHSATHS U YMEET MU
OTIEpUPOBATH NPH PEIICHUH 3a/1a4.
Omnenka «4» — OTBET YAOBJIETBOPSET BBHIIIICHA3BAHHBIM TPEOOBAHUSIM, HO COJICPKUT HETOYHOCTH B U3JI0OKECHUHU
(baxTOB, ONpeeIeHUH MOHATUH, 00BICHEHUH B3aUMOCBS3€H, BBIBOJIaX U PEIICHUH 331a4. HeTouHoCTH J1eTKo
UCTIPABJISIOTCS TIPY OTBETE HA JIOTIOTHUTEIILHBIE BOITPOCH.
Onenka «3» — OTBET B OCHOBHOM BEPHBI, HO JOMYIIIEHbI HETOYHOCTH: YYaIlIuicsi OOHapyXMBaeT IOHUMaHHE
y4eOHOTO MaTeprala Ipy HeIOCTATOYHOH ITOJIHOTE YCBOCHHUS TIOHSATHI MIIH HETIOCIIEI0BATEIbHOCTH
U3JI0KEeHUsI MaTepHaa; 3aTpyaHsIeTCs B IOKa3e 00BbEKTOB Ha 3BE3HOM KapTe, PElIeHNH KaueCTBEHHbBIX U
KOJIMYECTBEHHBIX 33]1a4.



Onenka «2» — OTBET HEeNPaBUIbHBIN, MOKA3bIBAET HE3HAHNE OCHOBHBIX MOHITHI, HEMOHUMAHNUE N3YYE€HHBIX
3aKOHOMEPHOCTEW U B3aMMOCBsI3€el, HeyMeHue paboTaTh C yueOHUKOM, 3BE3THON KapTO, perarh 3a1a4n.
Kputepuu onieHHBaHUS TECTOBOIO KOHTPOJIS:
Ouenka «2» - ot 21 10 30 % npaBUIIbHO BHITIOJIHEHHBIX 3aJaHUM.
Onenka «3» - 31 — 50 % npaBUILHO BHITIOJHEHHBIX 3aaHUH.
Ouenka «4» — 51 — 85 % npaBUIBLHO BHIMOJHEHHBIX 3a1aHUM.
Onenka «5» — ot 86 10 100 % npaBUIBbHO BBINMOJHEHHBIX 3aaHUMN.
OreHka caMOCTOSATENBHBIX M KOHTPOJIBHBIX paboT
Onenka «5» craBuUTCs 32 pabOTY, BBIIOJHEHHYIO MOJIHOCTBHIO O€3 OIMOOK U HEI0YETOB.
Omnenka «4» cTtaBUTCA 32 pabOTY, BBIITOJIHEHHYIO TIOJTHOCTHIO, HO ITPU HAJIMYMU B HEW He OoJiee 0/1HOM TpyOoi n
OJIHOI HEerpyOOi OMOKHU M OJHOTO HeAo4ETa, He Oosiee TPEX HETOUETOB.
Omnenka «3» cTaBUTCA, €CIIM YYSHUK IPABUIBHO BBIIOIHIII HE MeHee 2/3 Bcel paboThl Wil AOMYCTHII He Oojiee
OJIHOM TpyOOi OIMOKHU U IBYX HEA0UYETOB, HE Oosiee 0JHOM rpy0oil OMMOKKM U OHOU HErpyOOoi OTMOKH, HE
Oosiee Tpex HErpyObIX OMMOOK, OAHON HErpyOOi OMMOKM U Tpex HeIOo4YETOB, MpH Hamuuuu 4 - 5
HEIOYETOB.
Omnenka «2» CTaBUTCA, €CIIU YUCIIO OMUOOK U HEJOUYETOB MPEBBICKUIIO HOPMY JUISL OLICHKH 3 WJIH MTPABUIBHO
BBITIOJIHEHO MeHee 2/3 Bceit paboTsl. [lepedenn ommooK:
I'pyOsie ommbku
1. He3nanue onpezeneHuil OCHOBHBIX MOHSATUH, 3aKOHOB, ITPABHJI, OJIOKEHUI Teopuu, GopMy,
OOMICTIPUHATHIX CHUMBOJIOB.
2. Heymenue BbIIEIATH B OTBETE IVIABHOE.
3. Heymenue npuMeHsATh 3HAHUSA JJIs1 PEHICHUS 33/1a4; HEIIPABUIBLHO CPOPMYIMPOBAHHBIE BOIIPOCHI,
3aJjaHus WM HEBEPHbIE OOBSICHEHUS X0/1a UX PEIICHUSI.
4. HeOpexxHoe OTHOIIEHHUE K 000PYI0BAHHUIO.
Herpy0Osbie ommbku
1. Herounoctu ¢popMyIHpOBOK, ONPEAEIICHH, 3aKOHOB, TCOPUH, BEI3BAaHHBIX HEMIOJIHOTON OTBETA
OCHOBHBIX ITPU3HAKOB OIPEAEIAEMOTO MOHATHS.
2. OmmOKHU B YCIIOBHBIX 0003HAUEHUAX HA MPUHIUIHAIBHBIX CXeMaX, HETOYHOCTH YEPTEKEH.
Henouetst HebpexHoe BhINoOIHEHHE 3anucel, uepTexkei, cxeM. Opdorpaduyeckue v myHKTyallnOHHbIE
OIIINOKH.

VI. YyebHo-meToanueckoe obecreuyeHue.
1. B.M. Yapyrun YueOnuk ans 10-11 knacca
2. B.M. Yapyrun YueOGHOe nmocobue st 00pazoBaTenbHBIX oprann3anuii st 10-11 ximacca

TEMATHNYECKOE IINTAHUPOBAHUE

Homep Jata npoBeneHus

ypoKa Tema ypoka
IIman dakTHueckn

Bgenenue (1 1)

1 \ BBeneHne B aCTpOHOMHUIO | |

Actpomerpus (5 1)

3Bé3aH0€e HEDO

HebecHble koopnHATHI

Bunumoe nrxenne miadet u ConHma

JBrxenue JlyHsl 1 3aTMEHUSA

oo lwWIN

Bpewms u kanennapp

HebGecnas mexanuka (3 1)

7 Cucrema mMupa




3axonbl Kenuepa 1BUKeHUS TUIaHET

9 KocMmudeckue ckopocTH U MEKITTIAHETHBIE TTEPENIETHI
Ctpoenune ConHeuHOU cucTemsl (7 1)
10 CoBpeMeHHBIE TTPEICTABJICHHS O CTPOCHHUH U COCTaBe
CoJIHEYHOM CUCTEMBI
11 IInanera 3emis
12 JlyHa u e€ BnusiHME Ha 3eMITIO
13 [TnaHeThI 3eMHOM TPYMITBI
14 [Imanersl-ruranTel. [ImaneTsr- Kapauku
15 Mamnsie Tena COITHEUHOM CUCTEMBI
16 CoBpeMeHHBIE TPEICTABICHUS O MPOUCXOKICHUH
ConHEYHOH CUCTEMBI
Actpodusuka u 3BE3Has actpoHoMus (7 )
17 MeTtoapl acTpou3nUECKHX UCCIEAOBAHUI
18 CoHie
19 BryTtpennee ctpoenue u ucTouHuK dHeprun ColHIa
20 OCHOBHBIE XapaKTEPUCTUKH 3BE3 ]
21 benbie kapnuky, HEHTPOHHBIE 3BE3/TbI, YEPHBIC JBIPHI.
JIBOliHBIE, KPATHBIE U TEPEMEHHBIE 3BE3/IbI
22 HoBrble u cBepXHOBBIE 3BE3/IBI
23 DBooLHs 3BE3]1
Mueunslii myThb (3 9)
24 I'a3 u meu1b B NanakTuke
25 PaccesiHHbIe U 1IIapOBBIC 3BE3HBIC CKOTUICHUS
26 CepxmaccuBHas Y€pHasi JpIpa B IEHTpe MiedHoro
[Iytn
lanaktuku (3 u)
27 Knaccudukanus ranaktuk
28 AKTHBHbBIE TaJJaKTUKH U KBa3apbl
29 CKoIIeHns TalaKTHK
Ctpoenue u 3Bomtoius Beenennoit (2 1)
30 Koneunocts u 6eckoHEYHOCTh BeeaeHHO.
Pacmmmpsromasicsa Beenennas
31 Mopens «ropsiuert BeceneHHON» U peluKTOBOE
W3ITy4eHue
CoBpemeHHbIe MPOOIEeMbI aCTPOHOMHUH (3 1)
32 YckopeHHoe pacimmpenue BeenenHoi u TéMHas SHepTHs
33 OO6napy>keHue TIaHeT Bo3ie Apyrux 3B€31. [Touck
JKW3HU U pasyma Bo BceeneHHoit
34 HroroBast koHTpOIBHAsS paboTa.




7A 756 7B
JIUTEepaTypa MY3bIKa
Pycckuii 513 Hctopus duz-pa
duz-pa anreopa AHTL.53
dusnka AHTIL.513 anrebpa
Uctopus ouosorus MY3bIKa
uHpopmaTika | obOmiectBo3HaHue | Pycckuii 13
7A 756 7B

Dusz-pa
Dusz-pa 130 HCTOPHS
TEXHOJIOTHS reorpadus Omomorus
TEXHOJIOTHSI reoMeTpHs AHIT1.513
AHTILS3 Teop.Bep reoMeTpHs
reoMerTpus Pycckuii 513 PopHoii 513
anrebpa Jlutepatypa Ponnas out
7A 756 7B

JIutepatypa

Teop.Bep Pyccknii 513 reorpadus
anrebpa dusnka 130
AHI71.513 AHII1.53 TEXHOJIOTHSI
Pycckwii s13 anrebpa TEXHOJIOT S
Omosorus TEXHOJIOTHsI dusnka
®dusuka TEXHOJIOTHS Pycckuii 513
TA 7b 7B

Jlureparypa
Ponnoit a3 Ponnoii 513 Ponnoii 513
00I1eCTBO3H nH(pOpMaTHKa I'eorpadus
I'eorpadus reOMETpUs Pycckuit 513
reOMEeTpHUs Pycckuii 513 reOMETpus
MYy3bIKa anredpa anredpa
Pycckuii s13 duz-pa WHPOpMaTHKA
TA 7b 7B
JUTEepaTypa
anrebpa I'eorpadus Pycckuii 513
W30 Pycckuii 13 ®dusuka
I'eorpadus Odusuka 00I1eCTBO3H
Pyccxkuii s13 Puz-pa anreOpa
PonHoii 513 PonHol 53 Teop.Bep
Pojs.niut Pojn.out JIATEpATypa
TA 756 7B
Hcropus AHTIL3 ®Dusz-pa
anredpa dus-pa HcTopust
AHIILA3 anrebpa anreOpa




duz-pa

UcTopus

AHTI.93




