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PaGouas mporpamma yueOHON AMCIUIUITMHBI ACTPOHOMUS pa3paboTaHa B COOTBETCTBHUHU C:

- @DenepalbHbBIM TOCYIAPCTBEHHBIM 00pa30BaTeNbHBIM CTaHJAPTOM CpPEIHEro OOIIero
oOpa3zoBaHMsl, YTBEP)KIECHHBIM MpuKazoM MuHoOpHayku Poccum ot 17 wMas 2012 Ne 413
(3apeructpupoBat B Muntocte Poccuu 7 uronst 2012, perucrpaunonnsiii Ne 24480);
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YTBEP)KJICHHOTO TpUKa3oM MuHucrtepcTtBa oOpa3zoBanusst W Hayku P® ot 21.04.2014 r. Ne 360
(3aperucrpupoBano B Munucrepcrse roctiunuu PO 27.06.2014 r., peructpaunonnsiii Ne 32877);

- MPUMEPHON MpPOrpaMMbl OOIIe00pa30BaTEIbHON y4eOHOW IUCHUIUIMHBI «ACTPOHOMUS IS
npodeccHoHaBHBIX 00pa30BaTEBHBIX OpPraHU3AlMA, OA00peHHOW HaydyHO-METOIWYECKUM COBETOM
LenTpa npodeccronanbHOro oopazoBanus U cucteM kpanupukanuii GenepaabHOro rocyJapCTBEHHOTO
OroKeTHOTO yupexacHus «DeaepanbHblii HHCTUTYT Pa3BUTHS 00Pa30BaHUS» U PEKOMEHIOBAHHOM st
peanu3aluu OCHOBHOM mpodeccroHanbHOl oOpa3oBaTenbHOM mporpammbl CIIO Ha 6a3e OCHOBHOTO
o0miero oOpa3oBaHusl C TIOTYyYEHUEM CpeqHero obmiero oopasosanwsi, mpoTokoa Ne2 ot 18 anpens 2018
r.
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1. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUILIVHBI
OY .07 ACTPOHOMMA

1.1 Mecto AMCHUILVIMHBI B  CTPYKTYpe  OCHOBHOH  mnpodeccHOHAIbHOI
0o0pa3oBaTeIbHON NMPOrpaMMbl

Hucrtummuaa OYJ[.07 AcTpoHOMHSI BXOAUT B 00111€00pa30BaTeIbHBIA yUSOHBIN KT
[MIICC3 kak o6mas yueOHas quciurinaa (0a3oBasi).

PaGowass mnporpamma y4eOHOW JMCHMIUIMHBI SIBJISICTCS YacThIO  MPOTPaMMBbI
NOJArOTOBKH CHELUAJINCTOB CpeAHEro 3BeHa Imo creuuanbHocT 22.02.06 CsapouHoe
IPOM3BOJICTRBO.

1.3. Heaum u 3aga4yd JUCHUILVIMHBI — TpeOOBaHUSI K Ppe3yJbTaTaM OCBOCHUSA
AUCIHHUIJIMHBI:

B HacTosiiee Bpems BaKHEMIIME LEIM M 3aJa4d ACTPOHOMHUHM 3aKIIFOYAKOTCS B
(GOpMHpPOBAHUU TIPENCTABICHUA O COBPEMEHHOW €CTECTBEHHOHAyYHOW KapTUHE MHUpa, O
eIMHCTBE (PU3MUYECKUX 3aKOHOB, JICHCTBYIOIMMX Ha 3emiie U B Oe3rpaHudyHoi BceneHHoi, o
HETMPEPHIBHO TPOUCXOSIICH HBOJIIONMN HAIIEH IUIAHEThI, BCEX KOCMHUYECKHX TEl U UX
CHCTEM, a TaKKe caMoil BceneHHoM.

CopnepxaHue NporpaMMbl y4eOHOH NHUCUUIUIMHBI «ACTPOHOMMS) HAIpaBJIEHO Ha
dbopMupoBaHue y 00yJarommxcs:

—  TOHUMAaHUS TPUHIIUIHATHHON POJIM aCTPOHOMUHU B MO3HAHUU (PYHIaMEHTAIbHBIX
3aKOHOB TIPUPOBI U COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPA;

— 3HaHU# 0 PU3NYECKOM IMpUpoJie HEOECHBIX TET U CHUCTEM, CTPOCHUS U 3BOJIOIUU
BcenenHoii, mpoCTpaHCTBEHHBIX U BPEMEHHBIX Macmitabax BceneHHoi, Hanbosiee BaXKHBIX
ACTPOHOMHUYECKHX OTKPBITUSIX, ONPEJICTUBIINX PA3BUTUE HAYKU U TEXHUKH;

— yMEHUW OOBSCHATH BHUJIMMOE TIOJOKEHHE U JIBIDKCHHE HEOeCHBIX Tel
MPUHIUMIIAMA ONPENICTICHUS MECTOMOJIOKEHUSI U BPEMEHU IO aCTPOHOMHYECKUM OOBEKTaMm,
HaBBIKAMM IMPAKTHYECKOT0 HCIOIb30BAHUSI KOMIBIOTEPHBIX MPUIIOKEHUM UIsl ONpeaeNeHus
BH/JIa 3BE3/THOTO HEeOa B KOHKPETHOM ITyHKTE ISl 33IaHHOTO BPEMEHH;

— TI03HaBaTeNbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
npolecce NpuoOpeTeHNs 3HAHUN TT0 ACTPOHOMHH C UCIIOJIB30BAHNUEM PA3IUYHBIX HCTOYHUKOB
nH(OpMaIUK U COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA;

—  YMEHUs NMPUMEHATh MPUOOPETEHHBIE 3HAHUS Ul PEIICHUS MPAKTUYECKUX 3ajad
MOBCEHEBHOM KU3HU;

—  Hay4YHOT'O0 MHPOBO33PCHUS;

— HaBBIKOB  HCIOJIb30BAaHUSI  €CTECTBEHHO-HAyYHBIX,  OCOOEHHO  (U3HKO-
MaTeMaTUYeCKNX 3HAHUHM I OOBEKTHBHOI'O aHAlM3a YCTPOMCTBA OKPY’KAIOIIETO MHUpPa Ha
npuMepe TOCTHKEHUN COBPEMEHHOM acTpO(U3UKH, ACTPOHOMHUH U KOCMOHABTHUKH.

OcBoeHue conaepxaHus y4eOHOM MUCHMIUIUHBI «ACTpOHOMHs» 0OO€ecreunBaeT
TOCTHKEHNE 00YYAIOIIUMHUCS CIEIYIOIIUX Pe3yIbTaToOB:

JUYHOCHBIX.

— c(OpMHUPOBAHHOCTH HAYYHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI ACTPOHOMHUYECKON HAYKH;

— YCTOHYMBBIA UHTEPEC K UCTOPUH U JOCTHKEHHSIM B 00JIACTH aCTPOHOMUM;

— YMEHHE aHaJU3UPOBAThH MOCIEACTBUS OCBOCHUS KOCMHUYECKOTO MPOCTPAHCTBA IS
JKU3HU U JIEATEIIbHOCTH YETIOBEKA;

MemanpeoMemHublXx.:

— YMEHHUE MCIOJIb30BaTh MPU BBINOJHEHUH MPAKTUYECKUX 3aJaHUN MO aCTPOHOMHUHU
TaKUe MBICTUTEIBHBIC ONEpAIK, KaK IOCTaHOBKA 3aJadyd, (POPMYIMpOBAHHE THUIIOTE3,
aHAIM3 W CHHTE3, CpaBHEHHE, O0OOIIeHHEe, CHUCTeMAaTH3alusl, BBIIBICHHE MPUYUHHO-



CIIEICTBEHHBIX CBs3€d, IOMCK AaHaJIoroB, (HOPMYIHPOBAHWE BHIBOJOB IJIS H3yUYCHHS
pa3IMYHBIX CTOPOH AaCTPOHOMUYECKUX SBJIEHUH, IPOLECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM cdepe;

— BJAJICHHE HaBBIKAMH I103HABATEIbHOU JESTEIbHOCTH, HABBIKAMU pa3pelIeHUs
po0JieM, BO3HUKAIOIIUX MTPH BBIOJIHEHUHU MPAKTHYECKUX 3a/IaHUN TI0 aCTPOHOMHH;

— yYMEHHE HCIOIb30BaTh Pa3IMYHbIE UCTOYHHKU MO ACTPOHOMHH JJSl HOTYyYEHUS
JIOCTOBEPHOM Hay4YHOU MH(POPMALIMHU, YMEHUE OLIEHUTD €€ JOCTOBEPHOCTD;

— BJIaJICHHE SI3bIKOBBIMU CPEICTBAMU: YMEHUE SICHO, IOTUYHO U TOYHO H3JaraTh CBOIO
TOYKY 3PEHHUS MO PA3IUYHBIM BOIPOCAM aCTPOHOMHH, UCIIONB30BaTh SI3BIKOBBIE CPEICTBA,
aZieKBaTHbIE 00CYKJaeMoii mpobiieMe aCTpPOHOMUYECKOT0 XapaKTepa, BKIIYasi COCTaBIICHUE
TEKCTa W TPE3EHTALMUd MaTEpUaloB C  HCIOJb30BaHUEM HWH(POPMALMOHHBIX H
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

NPeoOMemHbIX.

— chopMHupOBaHHOCTH Mpe/CTaBICHU O cTpoeHUH COJIHEYHON CHUCTEMBbI, IBOJIOLUU
3Be311 U BeenenHol, mpocTpaHCTBEHHO-BPEMEHHBIX MacinTabax BeenenHoi;

— MMOHUMAaHKE CYIIHOCTU Ha0Jt01aeMbIX BO BcelleHHOI sBeHu;

— BIQJCHHEC OCHOBOIIOJIATAIOIIMMH AaCTPOHOMHYCCKHMH TOHSATHSIMH, TECOPUSIMH,
3aKOHaMH M 3aKOHOMEpPHOCTSMH, YBEPEHHOE  TOJb30BAaHHE  ACTPOHOMUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— c(OpPMUPOBAHHOCTh MPEJCTABICHUNH O 3HAYCHUH ACTPOHOMHUU B MPAKTHUECKOMN
JESITEIIbHOCTH YeJIOBEKA U JAbHEHIIIEM HaydHO-TEXHUYECKOM Pa3BUTHUH;

— OCO3HAaHHME POJM OTCUECTBEHHOW HAayKd B OCBOCHHM U HCIOJIB30BaHUU
KOCMHYECKOTO TIPOCTPAHCTBA W PA3BUTHH MEXKIYHAPOJHOTO COTPYAHHYECTBA B OITOU
obnacTtu.

B pe3ynbrare 0CBOGHUS AUCLUILIMHBI 00Y4atOLUICs JOIKEH:
yMeTh

— IPUBOJWUTH TPUMEPBI: PpOJM  ACTPOHOMHUM B  Pa3BUTUU  LMBWIN3ALNH,
UCIIOJB30BaHUS METOJOB HCCIECNOBAaHUM B  AaCTPOHOMHMH, pPa3jM4YHBIX JMANa30HOB
AIIEKTPOMArHUTHBIX M3JIy4eHUH s moiydeHus: wHpopMamun o6 o0bekTax Bceenennoii,
MOJy4eHUsT aCTPOHOMUYECKOM MH(OpManMu C MOMOIIBI0O KOCMHMYECKHX allapaTtoB H
CHEKTPaJIbHOTO aHAJIN3a, BIUSHUS COJTHEYHOW aKTUBHOCTH Ha 3€MJIIO;

— ONWCHIBaTh M OOBACHATH: pa3NuyMsl KaJeHJapei, YCIOBUS HACTYIUICHUS
COJIHEYHBIX M JIYHHBIX 3aTMeHUu#, (a3bl JIyHBI, CyTOUHBIE NIBM)KEHUS CBETHJI, MPUYUHBI
BO3HUKHOBEHHUs IPWIMBOB M OTJIMBOB; NPUHLUI JEHCTBHS ONTHYECKOTO TEJIECKOIa,
B3aMMOCBSA3b (PU3UKO-XMMHUYECKHX XapaKTEPUCTUK 3BE3J C HCIIOJIb30BAaHHWEM JIHarpaMMBbI
«UBET — CBETUMOCTbY, (PU3NMUECKUE MPUUHHBI, ONIPEIENIONINEe pAaBHOBECHE 3BE3/1, HCTOYHUK
DHEPrUM 3BE3] U NMPOUCXOKIECHUE XUMUUECKUX DJIEMEHTOB, KPACHOE CMEIIEHHUE C TTOMOILBIO
s dexra Jlomnepa;

— XapakTepu3oBaTb OCOOEHHOCTH METOJOB IIO3HAHUS AaCTPOHOMHUH, OCHOBHBIE
AJIEMEHTHl U cBoMcTBa TuiaHeT COJIHEYHOW CUCTEMBI, METOJbl ONPEICIICHUs PAcCTOSHUN U
JUHEWHBIX pa3MepOB HEOECHBIX TeJl, BO3MOKHBIE ITYTH BOJIIOLIMH 3BE€3]] pa3IMYHON MACCHI;

— HaxoJuTh Ha HeOe OCHOBHbIE co3Be3nus CeBepHOro mojymiapus, B TOM YHCIE:
bonsmas Mensenuna, Manas Mensennia, Bonomac, Jlebenas, Kaccuomnes, Opuon; cambie
apkue 3Be3nbl, B ToM uucne: llomspnas 3Bezma, Apkryp, Bera, Kamemna, Cupwuyc,
berensreiize;

— HCIIOJIB30BAaTh KOMIIBIOTEPHBIE TPUIIOKEHUS [UISI ONPEIEIECHUS IOJOKEHUs
Counnna, JIyHsl ¥ 3B€37] Ha JIOOYIO aTy U BpeMs CYTOK JUIsl JaHHOTO HACEIEHHOTO MyHKTA,;

— HCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B MPAKTUYECKOM AESITETbHOCTU U
MOBCE/IHEBHOM U3HU JUIsl TOHMMaHHUs B3aUMOCBSI3M ACTPOHOMHHM C JPYTMMH HayKaMmH, B



OCHOBE KOTOPBIX JISKAT 3HAHMUS MO aCTPOHOMHHM; OTIEJIEHUS €€ OT JDKEHAYK; OILICHUBAaHUS
uHpopmaruu, coaepkameiics B coobmenusx CMMU, HaTepHeTe, HAyYHO-TIOMYISIPHBIX
CTaThAX.

3HATh

— CMBICJI TIOHSTHH: TEOIEHTpUYECKass W TeMOLEHTPUYECKas CHCTEMa, BHIUMAs
3BE3/lHasl BEJIMYMHA, CO3BE3]UE, IPOTUBOCTOSHUS U COCIUHEHUS IUIaHET, KOMETa, aCTEPOM,
METEOP, METEOPUT, METEOPOU I, TUIaHETa, CIIYTHUK, 3Be31a, ConHeuHas cucrema, ['anaktuka,
Bcenennas, BceMMpHOE M IOSICHOE BpeMs, BHECOJIHEYHAas IUIaHeTa (3K30ILIaHETa),
CHEKTpaJbHas KIacCU(pHUKAIMS 3BE3/1, MapajUIakc, PEIUKTOBOE n3nydyeHnue, bonpmoi B3phis,
yepHas JbIpa;

— CMBICH (PU3UYECKUX BEJIWYHMH: MAPCEK, CBETOBOW T'0Jl, ACTPOHOMHUECKAs €IMHUIIA,
3Be3/IHasl BEINYHMHA;

— cMBICT (U3UYECKOTO 3aKoHa Xab0a;

— OCHOBHBIE 3Tallbl OCBOCHUS KOCMUYECKOI'0 IIPOCTPAHCTBA

— pasmepsl ["amaktuku, nojoxeHue U nepuof oOpamieHuss CoiHIIA OTHOCHTEIbHO
neHtpa ['anakTuku;

— THIOTE3bI MpoucXoxkieHust COTHEYHOH CUCTEMB,

— OCHOBHBIE XapaKTEPUCTUKHU U cTpoeHrne COoHIIA, COTHEYHON aTMOCQEpHI.

B pesynabrare wu3ydeHHs y4uyeOHOM JUCHMIUIMHBI CO3JAIOTCA  yCJOBUSA  JJIS
(dopMupoBanus o0mux komnereHui (ganee - OK):

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATENbHOCTb, BEIOUPATh THIIOBBIE METOABI U
CHOCOOBI  BBITIOJHEHHUSI MPO(PECCHOHATBHBIX 3a/ad, OICHWBAaTh HUX OS((HEKTHBHOCTH U
Ka4yecTBO.

OK 4. OcymiecTBisTh HMOUCK W HWCIOJB30BaHUE HH(POPMAIUH, HEOOXOAMMOM s
3¢ (}EeKTUBHOIO  BBINOJHEHUS  NPO(ECCHOHANBHBIX  3a7ay, MpOo(ecCHOHAIBHOIO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5. Hcnonp3oBate HHGOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B
npodecCHOHATBLHOMN 1eATEIbHOCTH.

OK 6. Paborarp B KOJUIEKTHBE W KoMaHAe, 3()(HEeKTHBHO OOMIATHCS C KOJUIEraMH,
PYKOBOJICTBOM, ITOTPEOUTENISIMHU.

OK 7. bpatb Ha ce0sl OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaH[bl (IO JYMHEHHBIX),
pe3ysbTaT BHIOJHEHUS 3aJJaHUH.

1.3 Kosin4ecTBO 4acOB Ha OCBOEHHE MPOrPaMMbl y4eOHOIi JUCHMIIJIMHBI:
MaKCHMaJIbHOW yueOHOU Harpy3ku oOyuatomierocs 44 yaca, B TOM YHCIIE:
o0s13aTeNbHON ayAUTOpHON yueOHOM Harpy3ku odyuatomierocs 44 Jaca,
TeopeTnyeckux 3aHsaTuid 30 4acos,;

MPAaKTUYECKHX 3aHATUH 14 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bua yueOHoii padoThl O06bem yacoB
O0bem o0pa3oBaTeIbHON NPOrPAMMbI 44
B TOM YHCIIE:
TEOPETHUECKOE 00yUeHUe 30
IIPAaKTUYECKUE 3aHATUSA 14

Ilpomescymounan ammecmauusn 6 hopme oughghepenyuposannozo 3auvema




2.2 TemaTnuecknii m1an u coaep:xkanue yyeonou qucuumiunsl OY .07 ACTPOHOMMUSA

Komnerenuumn,
dopmupoBannio
Hanmenopanue Conep:kaHue y4eGHOr0 MaTepuaa, JjaopaTopHble U NPAKTUYECKHE PAGOTHI Obnem KOTOPbIX
pa3iejioB U TEM yacoB CHOCOﬁCTByeT
JICMEHT
NPOrpaMMBblI
1 2 3
Copneprxanue y4eOHOIro MaTepuasa
1. AcTtpoHOoMusI, ee CBsA3b C JpyrumMu Haykamu. CrTpykrypa u Macmradbel BceneHHOM.
Oco6eHHOCTH aCTPOHOMUYECKMX METOJI0B MCCIIEJOBAHUSI.
B 2 HazemHble 1 KOCMUYECKHUE TENECKOIbI, IPUHLUI UX PaOOTHI. 2 OK 2
BeACHHE 3 BceBonHOBass acCTpOHOMMS: 3JIEKTPOMArHUTHOE H3Jy4eHHE KaK MCTOUYHUK MH(POpMALUU O
HeOecHBIX Tenax. [IpakTnyeckoe mpuMEeHEeHNEe aCTPOHOMUYECKUX UCCIICIOBAHMI.
4 Hcrtopuss pa3BUTUS OTEUYECTBEHHON KOCMOHABTUKH. [lepBbIii HCKYCCTBEHHBIH CITyTHHK
3emun, noset 0. A. I'arapuna. JlocTHkeHUs: COBpEMEHHOM KOCMOHABTHKH.
Conep:xxanue yueOHOro MaTepuaJia 2
1 AcTtpoHomHsT ApucTOTeNns Kak «HaumOosnee ¢u3nyeckas U3 MaTeMaTHUECKUX Hayk».
Kocmonorua Apucrorens. ['mnnmapx Huxeickuii: mnepBble MaTeMaTHYeCKHE TEOPUHU
Buaumoro aBmwxeHus ConHua u JlyHel u Teopun 3atmeHuid. [Itonemei (acTpoHOMHUS Kak
«MaTtemMaTu4eckoe n3ydenre Heba»). Co3gaHue MEpBOM YHUBEPCATHHOM MaTeMaTHUYECKOU
MO/IEJIM MHpa Ha OCHOBE MTPUHIIUIA F€OLEHTPU3MA.
Tema 1 2 3Be3nHOoe HeOO (M3MEHEHHWEe BHUJAOB 3BE3HOIO Heba B TEUeHHE CYTOK, T0ja).
Hcrtopus JleroucuucneHne U ero TOYHOCTh (COJHEYHBIH W JIYHHBIN, FOJIMAHCKUM UM TPUTOPHUAHCKHUNA 9
pa3BuUTHS KaJIeHJ]apH, IPOEKThI HOBBIX KaJIeH1apen ).
aCTPOHOMHUHM 3 OnTHueckast acTpOHOMUS (IMBUIIN3ALMOHHBIN 3a11pOC, TEIECKOIbI: BUJIbI, XapaKTEPUCTUKH,
Ha3HAYEHHeE). OK 2, 4-7
4 N3ydyeHne 0K0J103eMHOT0 MPOCTPAHCTBA (UCTOPUS COBETCKOM KOCMOHABTUKH, COBPEMEHHBIE
METObI H3y4eHHUs OJIMKHET0 KOCMOCa).
5 AcTpoHOMHMSI JadbHEro KocMoca (BOJHOBasi acCTPOHOMUS, Ha3eMHblE U OpOUTAJIbHBIE

TCJICCKOIIbI, COBPECMCHHBIC MCTOAbI U3YUCHUS JAJIBHCTO KOCMOC&).

IlpakTHyeckne 3aHATHA




1 ‘ HoBble noctmxenus B 06J1acTi H3ydeHHst KocMoca 2
Copneprxxanue y4eOHOIro MmaTepuasa 12
1. Cuctema «3emns—IJlyHa» (ocHOBHBIE ABIKEHHS 3emiH, popma 3emnn, JIlyHa — CIyTHHK
3eMiM, CoJIHEUHbIe U JIyHHbIe 3aTMeHust). [Ipupona Jlynsl (usmueckue ycinosus Ha Jlyne, 2
MIOBEPXHOCTh JIYHBI, TYHHBIE IOPOJIbI).
2. [Tnanersr 3emuoit rpynnel (Mepkypuii, Benepa, 3emis, Mapc; oOmiasi xapakTepucTUKa 5
aTMocQepbl, TOBEPXHOCTH).
3. [Tnanersi-rurantel  (FOmurtep, CartypH, VYpan, Hentyn; oOmas XapakTepucCTHKa, 5
0COOCHHOCTH CTPOCHHMSI, CITyTHUKH, KOJIBIIA).
Tema 2 4 Actepousibl U METEOPUTHI. 3aKOHOMEPHOCTh B paccTOsHUAX iaaHeT oT CosHua. OpOUTHI
Yerpoiicrso acteponioB. J[Ba mosica acrepouioB: [ maBHBIN mosic (Mexay opoutamu Mapca u FOmurepa) 5 OK 2, 4-7
COTHEYHOI u nosic Koitnepa (3a npeaenamu op6utsl Hentyna; [lnyToH — oAuH U3 KpyHmHEHWIIMX
CHCTEMEI acTepouJI0B 3TOro nosica). dusnyeckue XxapakTepUCTUKU acTEpOUI0B. MeTECOpPUTHI.
5 KomeTsl 1 MeTeopbl (OTKpBITHE KOMET, BUJ], CTPOCHHE, OPOUTHI, IPUPOIa KOMET, METEOPHI U 5
0011161, MeTEOpHBIC TOTOKH). [IoHATHE 00 acTepOHTHO-KOMETHOM OMAaCHOCTH.
6 UccnenoBanust ConHeyHOM — cucTeMbl. MeKIUlaHEeTHbIE  KOCMHUYECKHE  ammapaTsl,
UCHOJIb3yeMble Ui uccienoBaHus muiaHeT. HoBele HayuHble uccienoBaHusi ConHeyHOU 2
CHCTEMBI.
IIpakTHyeckue 3aHATHSA 4
1 Onucanne ocodeHHocTel maHeTbl CONMHEUHOM CHCTEeMBI (10 6b100pY 06yHalowe2ocst) 2
2 YCTpOWCTBO M Ha3HAYEHHUE MEKTYHAPOJHON KOCMUYECKON CTaHIIMHU 2
Conep:xxanue yueOHOro MaTepuaJia 12
1. Paccrosinue 110 3Be3n1 (ompeaeneHue pacCTOSIHUM MO TOAMYHBIM MapajylakcaM, BUJUMbBIE U
Tema 3 aOCOMIOTHBIE 3BE3/IHBIE BeIMUYUHBI). [IpocTpaHCTBEHHBIE CKOPOCTH 3Be37 (COOCTBEHHBIE 5
Crpoenne u JBUKEHMSI U TaHT€HIIMAJIbHbBIE CKOPOCTH 3Be31, 3P dexT Jlomiepa u onpenencHue Ty4eBbIX
CKOpocTeil 3Be31).
IBOJIIOLUSA _
BeeeHHOiL 2. @dusnyeckas mnpupoAa 3Be3a (LBET, TemmepaTypa, CHEKTpbl M XUMHUYECKHH CcOCTaB,
CBETHUMOCTH, PAaJUYChl, MAaccChl, CpeAHHE IUIOTHOCTH). CBsi3b MEXIy (QU3HUECKUMU 5 OK 2, 4-7

XapaKTCPUCTHKAMU 3BE3 [ ()II/IanaMMa «CIIEKTP — CBE€TUMOCTH», COOTHOLICHUC «Macca —
CBCTUMOCTL», BpallICHUC 3BC3 ] PA3JIMYHBIX CIICKTPAJIbHBIX KJ'IaCCOB).




JIBoiiHble 3Be3Nbl (omTHYecKHue M (PU3MYECKHE IBOMHBIC 3BE3JIbI, ONPEAEIECHHBIX Macc
3Be3/Ibl U3 HAOJIOICHUH IBOWHBIX 3BE3/1, HEBUAMMBIE CITYTHUKHU 3BE3]).

OTKpBITHE 3K30IUIAaHET — IUIAHET, IBUXKYIIUXCS BOKPYT 3Be3la. Dusnueckue nepeMeHHbIE,
HOBBIC ¥ CBEPXHOBBIC 3Be3/bI (TIederbl, Apyrue GU3NIecKue NePeMEHHBIC 3BE3/bl, HOBBIC
1 CBEPXHOBBIC).

Hama I'anaktuka (coctaB — 3B€3/bl U 3BE3JHbIE CKOIUIEHUS, TYMAaHHOCTH, MEXK3BE3IHbIN
ra3, KOCMMYECKUe JIydd U MarHutHele nosis). Ctpoenue ["anakrtuku, Bpamienue ['amaktuku
U JABW)KEHHME 3Be3n B Hel. CBepxmaccuBHas 4YepHas Jblpa B LeHTpe [amakTuku.
Pamuousnyuenue ["anaktuku. 3aragoyHbie raMMa-BCIUIeCKH. J[pyrue ranakTHuku (OTKPBITHE
JPYTUX TajlakTHK, ONpE/EJIeHHE pa3MEpOB, PacCTOSIHUM M Macc rajlakTHK; MHOrooopasue
TIAKTUK, PagUOrajakTUKH W aKTUBHOCTH SIEp TaJAKTUK, KBa3apbl U CBEPXMACCHBHbBIC
YEPHBIC JBIPHI B SIAPAX TAIAKTHK).

Mertaranaktuka (CHUCTEMBbl TallakKTUK M KpylNHOMaciutaOHas cTpykrypa BceneHHOM,
pacumpenre MeTaraJlakTUKy, TUIIOTe3a «ropsiueil BeenmeHHoi», KOCMOJIOTHYECKHE MOJIETN
BceneHHOM, OTKpBITHE YCKOPEHHOTO paciivpeHusi MeTaraliakTukm).

[Ipoucxoxaenue u 3BoJIOLMA 3B€31. BO3pacT rajakTuk v 3Be3.1

[Ipoucxoxaenue ruianer (Bozpact 3emiu u Apyrux teia COJHEUHOH CHUCTEeMbl, OCHOBHbBIE
3akoHOMepHOCTH B  COJHEYHOW cHUcTeMe, TepPBble KOCMOTOHMYECKHE TUIIOTE3bI,
COBpPEMEHHBIE MTPEICTABICHHS O IPOUCXOXKICHUH TUIIAHET).

Kusznp 1 pazym Bo Bceenennoit (aBomtonusi BeeneHHOM W KW3HB, MpoOIeMa BHE3EMHBIX
[UBIIA3AIUN ).

paxkr

HYECCKHUE 3aHATHSA

Pemenune mnpoOneMHbIX 3aJaHU (BBIYMCICHHE pPACCTOSHUM 10 3B€3]l MO TOAMYHOMY
napajyIakCy, BBIUHCIIEHHE IepHoAa OOpallleHWs IUIaHET Ha OCHOBAHMU 3-TO 3aKOHA
Kennepa, BbruncieHue teMmmeparypsl 3Be3/l ¢ moMolplo 3akoHa Credana — boabimana.
OmnpeneneHye AIMHBI BOJIHBI HA OCHOBAHUU 3aKOHa BuHa)

DKCKypcus B IIaHeTapui

OK 2-9

Ilpomesrcymounaa ammecmavusn ¢ ghopme oughpepenyuposannozo 3auéma

Bcero:

44
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3. YCJOBMUS PEAJIM3AIIAU TIPOTPAMMBI YYEFHOU JUCIATIIAHBI

B nmenax peannsanuy KOMIETEHTHOCTHOI'O MOAXOAA MPU HM3YyYEHUH AUCLHUILIMHBI
OVY]1.07 AcCTpoHOMHS HCIIONB3YIOTCS AKTHUBHBIE M WHTEPAKTHUBHBIC (POPMBI MPOBEACHUS
3aHATUM (TBOpYECKHME 3a/JaHus, aHAIU3 KOHKPETHBIX CUTyaluil (keiic-meTon), pa3dop
KOHKPETHBIX CUTYyalUi).

IIpumeHeHne Ha y4eOHOM 3aHATUM HHTEPAKTUBHBIX (OpPM pabOThl, CTUMYIUPYET
MO3HABATENbHYI0  MOTHBAIMIO  OOyYaloOIIUXCS, IOMOTAeT MOAAEpKaTb  MOTHUBAIUIO
o0y4arolMxcsi K IOJYYCHUIO 3HAHUM, HaJaKUBAaHUIO IIO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOIICHUH, TTOMOTAET YCTaHOBICHHUIO NOOpOXKenareabHOl arMocdepsl. MHumnpoBanue u
HOJJIEP’KKA HCCIIEOBAaTEIbCKON JEATEIbHOCTH O0yYaroIUXcs B paMKaxX pealu3alud MU
UH/IWBUIYAIBHBIX M TPYIIOBBIX HCCIEIOBATEIBCKUX IPOEKTOB, JAaeT BO3MOXKHOCTH
IpUOOpPECTH HABBIK CAaMOCTOSATENIBHOTO pEUIeHUs MpoOJeMbl, HAaBbIK I'€HEPUPOBAHHUS U
odopmMiIeHns1 COOCTBEHHBIX HJIEH, HABBIK YBaKUTEILHOTO OTHOLICHHUS K UY)KUM HI€SM, HABBIK
NyOJMYHOTO BBICTYIUIGHHS HEpes ayIuTopuel, apryMEeHTHpPOBAHUS U OTCTaWBaHUsS CBOEH
TOYKH 3PEHHSL.

JUis TNO3UTUBHOTO BOCHpUATUS oOydarolMMMci TpeOOBaHUM IperojaBarels,
NPUBJICYCHNS] MX BHUMAHHUSA K OOCYXJaeMOl Ha 3aHATHH WH(POPMAIUH, AaKTUBU3AIMH HX
[IO3HABATENIbHOM JIEATEIbBHOCTH Ha Y4YEOHBIX 3aHATHSAX MEXAY IpernojaBareieM u
00y4aronIMMUCS YCTaHABJIUBAIOTCS JOBEPUTEIbHBIE OTHOLLIEHUSI.

Ha y4eOHOM 3aHsiTHH cOOMIOAAIOTCS OOIICTIPHHATHIE HOPMBI TTOBEICHUS, MpaBHIIA

oOLIeHNs] cO CTaplIuMu (TpenojaBareieM) U CBEPCTHUKaMH (00y4YarOUUMUCS), TPUHIIUITBI
y4eOHOI TUCIMIUIMHBI U CAMOOPTaHU3aIUH.

3.1. TpeOoBaHNsI K MUHUMAJBHOMY MATEPHAJBHO-TEXHUYECKOMY 00ecre4eHHI0

Peanuzamust mporpammbl yueOHOM MUCHMIUIMHBI oOecrieueHa y4eOHbIM KaOMHETOM
ACTPOHOMHUHU, OCHAIIEHHBIM CJICTYIOIIUM 000PYA0BaHUEM:

[lepeuenp yueOHO-HATISAHBIX TOCOOUH:

wakaTel: «OcBoeHUE KocMoca», «3Be3fqHas kapray, «M3ydeHue MexayHapoaHON
KOCMHUYECKOW CTaHLIUW.

VYyeOHast MeOenb: CTOJIBI, CTY/bs, TOCKA MEIOBasl.

[TK, mynsTUMenuiiHOE 000pYI0BaHUE:!

Komnerorep ¢ Bbixogom B MHTEpHET - 1 1mT.

JI1eH3noHHOE MPOrpaMMHOE O0ecIieueHue:

JMIIEH3MOHHOE MPOrpaMMHOE oOecleyeHne OOIIero M CHEelHaJbHOr0 Ha3HA4YeHHUs
(Microsoft Windows (moroop Ne6714-20 ot 31.08.2020 mo 31.08.2021), Microsoft Office
Professional Plus (morosop Ne6714-20 ot 31.08.2020 mo 31.08.2021), Zoom (GecmiatHast
Bepcusi) — cBOOOHO-pactpocTpansemoe 110.

3.2. UuopmannoHHOe odecniedeHre peajn3aluu NporpaMmmbl
Jnis peanuzanuy mporpamMMbl yueOHOM JUCHMIUIMHBI OMOIMOTEeUYHbIN (HOHI HMeeT
nevyaTHble U NH()OPMALIMOHHBIE PECYPCHI.

3.2.1 OcHOBHBbIE HCTOYHHUKH:

1. I'yceiixanoB M. K. OcHoBbl acTpoHomMuu : ydeOHoe mocobue / M. K.
['yceiixanoB. - MockBa : Jlamp, 2017. - 152 c. — Tekcr : smekrponusii. — URL:
https://e.lanbook.com/book/93767 (nata oopamenus: 14.06.2021).

2.Yapyrua B. M. Actponomus : yde6Hoe mocobue miust CIIO / B. M. Yapyrus. -
CapatoB : IlpodoOpazoanme, 2019. — 236 c¢. — Tekcr : anmekrponHsidi. — URL:
http://www.iprbookshop.ru/77101.html (nata obpamenus: 14.06.2021).
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3.513eB C. A. Actponomus. Conneunasi cucrema : yaebnoe nocodue aist CI1O / C. A.

S3eB. - 3-e usn., mep. u pom. - Mocksa : IOpaiit, 2018. — 336 c. — (IIpodeccrnonanbuoe
oOpa3oBaHue). — Tekct @ DIEKTPOHHBII. — URL: http://www.biblio-
online.ru/book/F366D561-F55F-42C4-A2B4-C2819B01CD06 (mata  oOparieHus:
14.06.2021).

3.2.2 JlonoJHUTEJIbHbI€ HCTOYHUKH

1. I'yceiixanoB M. K. OcHoBBI acTpoHOMUH : yueOHOE TTocobue / M. K. I'yceitxaHoB. —
Mockga : Jlanb, 2017 c. — 152 ¢. — TekcT : HEMOCPEICTBEHHBIN.

2. Jlorsunenko O. B. Actponomus : yue6HuK — Mocksa : KuoPyc, 2019 ¢. — 263 c. -
TekcT : HenocpeACTBEHHBIM.

3. OY[.07 AcTtpoHOMHUS : METOIUYECKHE YKa3aHUs JJIA MPAKTUUECKHX 3aHATHH IO
mucruminae OYJ[.07 ActpoHoMust uisi 0OYYarOIIMXCSl IO BCEM CHECIHAIBHOCTSIM OYHOU
dopmbl 06yuenust / TUY ; coct. M. K. Kazuaxmenos.— 1-e u3n.— Tromens : M3narenbckuii
nentp BUK, TNV, 2018. — 16 c. — Tekct : HenmocpeACTBCHHBIH.

3.2.3 IIpodeccuonaibHble 6a3bl JAaHHBIX:
1.bubnuoreka ¢ KHWUTaMH TI0 aCTPOHOMHHM U KOCMOHaBTuke . [caiit]. — URL :
http://12apr.su/books/index.shtml (mata oopammenus: 14.06.2021). — TekcT : 37EKTPOHHBIH.
2. Actporonn . 100 Poccuu : [caiir]. — URL : http://www.astrotop.ru  (mara
obpamenus: 14.06.2021). — TekcT : 3MEKTPOHHBIM.
3. Actpoxumus u actpoouosiorusi B Poccum  wmmmpe . [caiit]. — URL
http://astrochemistry.ru/(nara oopamienus: 14.06.2021). — TekcT : 31€KTPOHHBIH.

3.2.3 DaekTpoHHBIE H3AaHNUS (3JTEKTPOHHBIE PeCypChl):

1.Poccumiickas actpoHomuueckas cetb : [caiiT]. — URL : www. astronet.ru (mara
obpamenus: 14.06.2021). — TekcT : 3IEKTPOHHBIN.

2. Actponomuueckoe obOmectBo : [cait]. — URL : www. sai.msu. SU/EAAS (mara
obpamenus: 14.06.2021). — TekcT : 3MEKTPOHHBIM.

3. O0mepoccuiickuii actpoHoMuueckuid moprain. ActpoHomus PO : [caiit]. — URL :
http://xn--80aqgldeblhjOl.xn--plai/ (nara oopamenus: 14.06.2021). — TekCT : SMEKTPOHHBIH.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHS YYEFHOI

T CIHATITAHBI

KoHTpo/Ib M 0o1leHKAa Pe3yIIbTaTOB OCBOCHUS YUCOHOM JAUCIUILTUHBI OCYIIECTBIISCTCS
IpernoJiaBaTeseM B MPOLECCe MPOBEACHUS MPAKTHUECKUX 3aHATHHA, TECTUPOBAHUA, a TAKXKe
BBITOJIHEHHS 00YYaIOMIMMUCS BHEAYAUTOPHBIX WHAMBHIYaTbHbIX 33JJaHUH, IPOCKTOB.

PesyabTaThl 00yyeHHs

Kputepun onenkn

‘ MeToabl OLIEHKH

YmMmenus:

MPUBOJIUTH TIPUMEPBI: POITH
ACTPOHOMUU B Pa3BUTUU
LMBUIU3AIUN, UCIIOJIb30BAHUS
METOJIOB HCCJICIOBAHUI1 B
ACTPOHOMUH, PA3TUIHBIX
JIAaIa30HOB
AJICKTPOMArHUTHBIX M3Ty4eHUN
JUTSI TIOJTydeHUsI HHPOPMAITHH
00 o0BekTax Beenennoii,
MOJIy4YEHHUsI aCTPOHOMUYECKOM
MH(OPMAIIAH C TOMOIIBIO
KOCMHUYECKHX almnapaToB
CHEKTPAJIbLHOTO aHAIHN3a,
BJIIWUSTHUS COJTHEYHOMN
AKTHMBHOCTH Ha 3eMIIIO;

OK 2, 4-7

OCO3HAET POJIb ACTPOHOMMH B
Pa3BUTUU LUBUIIN3ALNH;
IIPUBOJUT IPUMEPHI
HCIIOJIb30BAaHUS PA3JIMYHBIX
METOZ0OB UCCIIEOBaHUs B
aCTPOHOMUU

DKCIEPTHOE OLICHUBAHUE
BBITIOJTHEHUS
MPAKTUYECKUX 3aJaHUN
(IT3 Nel)

TectupoBanue (1o Teme
Brenenue)

CocraBiieHue KpoccBop/ia
(o Teme 1)

OTHCHIBATh U OOBSICHSITD:
pasnuuus KajueHaapei, yclioBus
HACTYIUJICHHS COJTHEYHBIX U
JYHHBIX 3aTMeHUH, ¢a3bl JIyHbI,
CYTOUHBIE TBUKEHUS CBETHII,
MIPUYUHBI BOSHUKHOBEHUS
MPUJIMBOB U OTIIMBOB; MPUHIIUTI
JEUCTBUS ONITUYECKOTO
TENECKOIIa, B3aUMOCBSI3b
(UBUKO-XUMUYECKUX
XapaKTEPUCTHUK 3BE3[] C
WCIIOJB30BAHUEM JIHArPaMMBI
«ILIBET — CBETUMOCTB,
buznyecKrue NpUIUHbI,
ONpeENAI0NINEe PAaBHOBECHE
3B€3]1, UICTOUYHUK YHEPTUU 3BE3]
Y IPOUCXO0KICHUE XUMUYECKUX
9JIEMEHTOB, KPACHOE CMEIIICHHE
¢ nmomotsto 3¢ dekra [lomepa;
OK 2, 4-7

OTHCHIBAET U OOBACHSET:
pasnuuus KaJleH1apeu, yCaoBus
HACTYIUIEHUS COJTHEYHBIX U
JTYHHBIX 3aTMEHUH, da3bl JIyHbI,
CYTOYHbBIE IBUKEHHUSI CBETHII,
MPUYUHBI BO3SHUKHOBEHUS
MIPUJIMBOB U OTJIMBOB; MPUHIIUTI
JIEACTBUSA ONTHUYECKOTO
TEJIECKOIIa, B3AMMOCBS3b
(hbUBUKO-XUMUYECKUX
XapaKTEPUCTHUK 3BE3] C
WCIIOb30BAHUEM JIUATrPAMMBI
«IIBET — CBETUMOCTH,
(bu3nyecKre NpUYUHBI,
OIPEIEAIOLINE PABHOBECUE
3B€3]1, UCTOYHUK SHEPTUU 3BE3[
U IPOMCXO0XKIEHNE XUMUYECKUX
3JIEMEHTOB, KPACHOE CMEILICHHE
¢ momoieto 3¢ dekra Jlormepa;

DKCIepTHOE OLIEHUBaHKE
BBITIOJTHEH U
NPaKTHYECKHUX 3aJaHuI
(I13 Ne2)

DKCIepTHOE OLIEHUBaHKE
3aIIUTHI HTHAUBUIYAITbHBIX
co00IIeHn
oOyuaromuxcs (1o reme 1)

XapaKTepru30BaTh 0COOCHHOCTH
METOIOB TIO3HAHUS
aCTPOHOMHUH, OCHOBHbBIC
9JIEMEHTHI ¥ CBOWCTBA IIJIAHET
COJTHEYHOM CUCTEMBI, METO/IbI
OTIpEICIICHUS] PACCTOSHHIA U
JMHEWHBIX pa3MEpOB HEOCCHBIX

JTAeT XapaKTePUCTUKY METOJIaM
TTO3HAHMS B aCTPOHOMUU
Ha3bIBAa€T OCHOBHBIE AJIEMEHTHI
Y CBOMCTBA IJIAHET
MOHUMAET BO3MOXKHbBIE
9BOJIIOLIMHM 3BE3]]

yTH

DKCNEPTHOE OLICHUBAHUE
BBITIOJTHCHU A
MPAKTUYECKUX 3aaHHI
(I13 Ne 5)

DKCIEPTHOE OLIEHUBAHUE
perieHus 3aaad (1o Teme
3)
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TeJ, BO3MOKHBIC ITYTH
SBOJIIOIMH 3BE€3]] pA3IUYHOMN
MAacCHI;

Junaxktrueckas urpa (mo
teme 3)

OK 2, 4-7

HaXOJUTh Ha HeOe OCHOBHBIC | HAXOAUT HA HEOEe OCHOBHBIC DKCHEepPTHOE OLICHUBAHHE
CO3BE3/IUS CesepHoro | co3Be3aus CeBepHOTo pemieHus 3a1a4 (1o TeMe
HOJymapusi, B TOM YHUCIE: | MOJIyHIapHs 3)

bonpmas MenBenuna, Manas
Mensenuia, Bononac, Jlebenp,

[TpocmoTp ¢punbma B
pexXrMe OHJIAH

Kaccuones, Opuon; cambie «IKCKypcHUs B

SIpPKUE 3BE3/lbl, B TOM 4YHUCJE: IJIaHETapUii»
[Tonspuass  3Be3ma,  ApKTyp,

Bera, Kanenna, Cupuyc,

berensreiize;

OK 2, 4-7

HCIIOIB30BaTh  KOMIIBIOTEPHBIC | UCIIOJIB3YET KOMIIBIOTEPHBIE DKCHEPTHOE OIICHUBAHHE

NPUIIOKEHUS JJIST OIpPEeACTICHHUS
nosioxkenus Connua, JlyHbsl u
3B€3]] Ha JI00YyI0 JaTy U Bpems

MIPUIIOKESHHUS IS ONIPEeTICHHS
nosioxkenus Connua, JIyHsl u
3B€3]] Ha JI00YI0 JaTy U BpeMs

M/MEIMIHBIX MMPE3CHTAIHHA
obOyuaromuxcs (1o Teme 2)
ITpocmotp punbma B

CYTOK JUISL JAHHOTO | CYTOK JJISI JAHHOTO pexXuMe OHJIalH
HACEJIEHHOTO MMYHKTA; HaceNEHHOTO MyHKTa «IKCKypCcHUs B

OK 2,4-7 IIJIaHETapU»

3HaHusn:

CMBICIT MOHSATUMN: | 3HAET CMBICIT OCHOBHBIX | DKCIIEPTHOE OLICHUBaHUE
rEOLIEHTPUYECKAs U | OHATUM aCTPOHOMHUH BbINoaHeHus 3aaanuit (113
reJIUOLEHTPUYECKass  CUCTEMa, Nel —I13 Ne5)

BUIUMAsl 3BE3/IHAsl BEJIMYMUHA, TectupoBanue (1o Teme
CO3B€3/M€, MPOTHUBOCTOSHUS H Beenenue)

COCIMHEHMS IUIaHET, KOMeETa, DKCIEPTHOE OLICHUBAHUE
acTepou]l, METEOp, METEOpPHUT, 3aIIUTHl UHAUBUIYAIBHBIX
METEOpOu/, TJIaHeTa, CHYTHHK, co00IIeHn

3Be3na, CoiHeyHast cHcTeMa, oOyuaromuxcs (1o reme 1)
I'amakTuka, Bcenennas, DKCIEePTHOE OIEHUBAHKE
BCEMUPHOE M TOSICHOE BpPEMHI, M/MEIUMHBIX TIPEe3EHTAIUN
BHECOJIHEYHAS IJIaHeTa, oOyuaromuxcs (1o reme 2)
CHEKTpajibHasl KiaccuuKarus ITpocMmotp punbma B
3BE€3]l, MapajulakC, PEIUKTOBOE pexXuMe OHJIaliH
n3nyyenue, bonbimoi B3psis, «IKCKypcus B

YepHast IbIpa; MJIaHETapUii»

OK?2,4

CMBICT (U3NYECKUX BEIIMYMH: | 3HAET  CMBICT  (PU3UYECKUX

mapcex, CBETOBOH roj, | BEIWYUH

aCTpOHOMUYECKas eAMHUIIA,

3BE3/IHAs BEJINYMHA;

OK?2,4

CMbICT (DU3MYECKOrO 3aKOHa | 3HaeT  CMBICT  (PU3UUECKOro

Xab0ia; 3akoHa Xa00i1a

OK 2,4
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OCHOBHBIE  JTalbl  OCBOCHUS
KOCMHUYECKOT0 TPOCTPAHCTBA;
OK 2,4

Ha3bIBa€T  OCHOBHBIE  DTaIlbl
OCBOEHUS KOCMHYECKOT0
MIPOCTPAHCTBA

pa3mepsl ["anakTuky,
MIOJIOYKCHHE U TIEPHOJT
obpamenus ConHia
OTHOCHTEJIBHO IICHTpa

3HAET pa3Mepbl [alakTHKHy,
MTOJIOKCHUE U TIEPHO]T
obpamenust ComHa
OTHOCHUTEIILHO IICHTpa

lNanaxkTuky; INanaxtuku

OK 2,4

TUIIOTE3bI MIPOUCXOXKIACHUS | 3HACT TUIIOTE3bI

CosHeUHOW CUCTEMBI; npoucxoxaeHust CoarHeuHON
OK 2,4 CHCTEMBI

OCHOBHBIC XapPaKTEPUCTUKH U
ctpoenue CoJHIIA, COJIHEYHOM
aTMocQepsr;

OK 2,4

3HAeT OCHOBHBIE
XapaKTEPUCTHKH U CTPOCHUE
Comnnna, comHeyHON aTMOc(epsl
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