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1 OBIIASA XAPAKTEPHUCTHKA PABOYEH TPOTPAMMBI  YUYEBHOUM
JUCHUIIJINHBI
1.1 Ob6sacTh NpuMeHeHHus1 TPOrPAMMBI

Pabouas mporpamMma y4eOHON AMCLUMIUIMHBI «ACTPOHOMHUST» SIBIISIETCS YacTbIO OOpa30BaTEIBHOM
nporpammbl  CITO — mporpaMMbl MOATOTOBKH CIELHATHCTOB CPEJHEr0 3BEHA MO CIEUANbHOCTH
cpenHero mpodeccHOHANBHOrO O0pa3oBaHUS  TEXHOJIOTHYECKOTO mnpoduist NpodhecCHOHATBHOTO
oOpa3oBaHUsL

Pabouas mporpamMma coctapiieHa JIsi OYHON (HOPMBI OOyIEHUSI.

1.2 MecTo AMCUMIUIMHBI B CTPYKTYpeé HPOrpaMMbl NMOATOTOBKH CHEHHAJHCTOB CpPEIHEro
3BeHa

YueOHast TUCUUIUIMHA «ACTPOHOMUS» OTHOCUTCSI K 00IIe00pa3oBaTeIbHOMY LMKy MPOTPaMMbI
MOJTOTOBKU CIEIUANCTOB CPEIHEro 3BeHa M OTHOCHUTCS K mpeameTHou obmactu @I'OC cpennero
o0rmero oOpaszoBanus: «ECTeCTBEHHbIE HAYKI»

YpoBeHb OCBOSHHUsT yueOHON uCIMITIMHBI B cooTBeTcTBUU ¢ PI'OC cpenHero obmero obpa3zoBanus
0a30BBIii.

Pabouast mporpamma y4eOHOH IUCUMIUIMHBI «ACTPOHOMHS» HMEET MEXKIPEIMETHYIO CBSI3b C
o0mmeodpa3oBaTeNbHBIMU Y4eOHBIMU AUCHUILUTHHAMH | Pu3nka, MaremaTrka, EcrecTBo3HaHuE.

3HaHUS U YMEHUS, NOJyYeHHbIe OOyHarOLIMMHUCS MPH OCBOCHHUHU 0011e00pa3oBaTeNbHON yueOHOH
IUCLUTUTMHBI K ACTPOHOMUS», YIIYOJSIOTCS M PACIIUPSIOTCS B IPOIECCe N3YUeHHs yUeOHbIX AUCUUIUIUH
MIPOrpaMMbl MOATOTOBKH CIIELUAIMCTOB CPEIHErO 3B€HA €CTECTBEHHOHAYYHOIO IIHKJIA .

1.3 Ilnanupyemble pe3yJabTaThbl 0CBOEHUS] AMCUUIJIMHBI:
OcBoenne cojaepkaHusi y4eOHON JTUCHUIUTUHBI «ACTPOHOMUS» 00eCIeYrBaeT JOCTHIKEHUE
00y4arOIUMHUCS CIEAYIOINX Pe3yabTATOB:

JINYHOCTHBIE Pe3yIbTATHI

ChopMUpPOBaHHOCTH OCHOB CaMOPa3BUTHS M CAMOBOCIIMTAaHUSI B COOTBETCTBHH C
JIP5 00IeYeIOBEYECKIMH [IEHHOCTSIMH W HIeaJaMH TPaKOaHCKOro oOIIecTBa, TOTOBHOCTb U
CIOCOOHOCTB K CAMOCTOSITEIIbHOMN, TBOPYECKOH M OTBETCTBEHHOM NESITEIbHOCTH

l'oToBHOCT M CIMOCOOHOCTH K OOpasOBaHMIO, B TOM YHCIE CaMOOOpPa3OBaHUIO, Ha
JIP9 | mpOTSKEHUU BCEH JKM3HM, CO3HATEIBHOE OTHOIICHHE K HEMPEePBIBHOMY OOpPa30BaHHIO Kak
YCJIOBHUIO YCIEITHOM NpodecCHOHANBbHON 1 O0IEeCTBEHHOM esITEIbHOCTH,
ChopMUpPOBAaHHOCTh  HKOJIOTUYECKOTO  MBILUICHUS, TTOHUMAHUSl BIWSHHUA COLIMAJIbHO-
JIP14 | 5KOHOMHYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLMATIBHON CPeIbl, MPUOOpeTeHHe
OIMBITA HKOJIOrO-HANPABJICHHON AESITENbHOCTH,

MeTanpeamMeTHble pe3yabTaThl
I'oTOBHOCT W CHOCOOHOCTH K  CaMOCTOSTEIbHOW  WH(POPMAIMOHHO-TIO3HABATEILHOM
NeSTeIbHOCTH, BIaJ€HHE HABbIKAMU IMOJy4eHHsT HEOOXOAMMOH HMH(pOpMAIMH U3 CIOBapel
MP4 | pa3HBIX THIIOB, YMEHHE OPHEHTHPOBATBHCA B PA3JIUYHBIX HCTOYHUKAX HH(pOpMaLnH,
KPUTUYECKH OLEHHBATh M HHTEPIPETUPOBATh WH(POPMALHUIO, MOJYHAEMYI U3 Pa3UYHBIX
VCTOYHHKOB,
YMeHHe HCIONMB30BaTh CPEencTBA HH(POPMALMOHHBIX M KOMMYHUKATHUBHBIX TEXHOJOTHMH
(UKT) B pemeHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3ALMOHHBIX 3a7ad C
coOmonenneM  TpeOOBaHWI  IPrOHOMUKH,  TEXHUKM  OE30MaCHOCTH,  TUTHEHBI,
pecypcocOepeskeHus], MPABOBBIX M STHYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30MacHOCTH,;
IIpeameTHEBIE PE3yJIbLTATHI

IP1 CdopmupoBaHHOCTh mpencTaBieHuil 0 cTpoeHnr COJHEYHOH CHCTEMBI, SBOJIIOLMU 3BE31 U
BcenenHoil, mpocTpaHCTBEHHO-BpeMEHHBIX MacinTabax BeeneHHON,
2 | Iouumanme cymnoctu HabmronaeMbIx BO BeeneHHOM sSBIeHNUN,

MP3




BJ'IaI[eHI/Ie OCHOBOINOJIAraloIUMHU aCTPOHOMHUYCCKUMHU TOHATUAMH, TCOPUAMU, 3aKOHAMU U

I1IP3 | 3aKOHOMEPHOCTSIMM, YBE€PEHHOE MOJb30BAHUE ACTPOHOMMYECKOW TEPMHUHOJIOTHEH U
CUMBOJIMKOW;

I1P4 CdopMupoBaHHOCTH HpeI[CTaBJI?HI/IfI O 3HAQUYeHMM AaCTPOHOMHMHM B  IPAKTUYECKOU
JEATEJIbHOCTU Y€JIOBEKA U JAJIbHEHIIEM HayYHO-TEXHUYECKOM Pa3BUTHUU,

IIP5 Oco3HaHMe poNM OTBETCTBEHHONH HAykM B OCBOGHHHU U HCIIOJIB30BAHUH KOCMHYECKOIO

POCTPAHCTBA M PA3BUTHE MEKIYHAPOIAHOTO COTPYAHUYECTBA B 3TOH 00JIACTH.




2 CTPYKTYPA U COAEPKAHUE YUEBHOU JACHUILTAHBI

2.1 TemaTHyecKHH ILJIaH

YueOHas Harpyska
o0y4yaruuxcsi

B TOM YHCJIe
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Pa3zpen/ Tema nucUMNIHHbBI o § E pe3yJabTAThl OCBOCHUS
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* JIP5, MP5, 11P4,11P2
Beenenue *
Pa3zpen 1 Ilpenmer acrponomun. OCHOBBI 6 4 2 JIP5,/IP9,MP3,
NMPAKTHYECKOH ACTPOHOMUH I1P1,1IP3
Tema 1.1. Ilpenmer actpoHOMUH. 3BE3THOE 4 2 2 JIP5, MP35
Hebo. Co3pesnusl. 1IP3
Tema 1.2 Hebecnas chepa, ocoOble TOUKH 2 2 JIP9, MP5, 1IP1
HebecHOI cepbl, HeOeCHBIE KOOPAMHATHI
Pa3nen 2 3akoHbI ABHKEHHS HeOECHbIX 4 JIP4, JIP9, MP4,
Ten 8 4 MP5,IIPI,
I11P4,I1P5
Tema 2.1 CTpykTypa U Macmradsbl JIP5, MP4
Conneunoii cucrembl. Kondurypanus u 2 2 1IP4,1IP5
YCJIOBHSI BUIUMOCTH TIJIAHET
Tema 2.2. MeToab! onpeneneHusi pacCTOSTHUI 6 2 4 JIP9, MP5, IIP1,1IP4
710 Tes1 COTHEUHON CHCTEMBL
Pasznen 3 CostHeuHas1 cucTeMa, METOADI JIP4, JIP9, JIP14,MP4,
ACTPOHOMHYECKHX HCCJIENOBAHMIT 12 6 4 MP3,ITPLI1PZ,
I11P3,I1P4,I1P5
Tema 3.1 Ipoucxoxnenne ConHeuHOM 6 2 JIP4, MP4 MP5,
cuctembl. Cucrema 3emnsi—JIyna. [Tnanerst IIP1IIP2 ITP4.
3€MHOH I'PyNIBL
Tema 3.2 Ilnanersi-rurantel. COyTHUKY U 2 2 JIP5, MP4,MP5,1IP1,
KOJIbIIA TIaHeT. Maskle Tejla COTHEUHOM IIP31IP5
CHCTEMBI.
Tema 3.3 DneKTPOMarHUTHOE WU3ITyUEHHE, 4 2 4 JIP9.MP4,MP35,
KOCMUYECKHE JIydd U TPaBUTALMOHHBIE IIP1LIIP4,1IIP5
BOJIHBI KaK WCTOYHUK HWHpopMamuum o
MPUPOJIE U CBOMCTBAX HEOECHBIX T
Pasnen 4 3Be3abl JIP4, JIP9, /IP14,MP4,
10 6 4 MP5,I1P1,IIP2,
IIP3,11P4,I1P5
Tema 4.1 3Be3abl. PUIUKO-XUMHYECKHE 2 2 JIP4, MP4 MP5,
XapaKTEPUCTHUKHU U UX B3aUMHAsl CBSI3b. IIP1I1IP2,IIP4.
4 2 JIP5, MP4,MP5,IIP1
Tema 4.2 BHyTpeHHEE CTPOCHUE U IIP31IP5,
HMCTOYHHUKHU YHEPTUH 3BE3I.




4.3 2BonouUKA 383/, ee 3Tanbl N KOHEYHble 4 1 NP9.MP4,MP5,

cTagun. nP1aP4APS
Tema 4.4 CrtpoeHne CofHUA, COJIHEYHOWN 7 1 4 NP9.MP4,MP5,
aTMocepsbl. MposaBneHune COJTHEYHOIA nrP1AoP4aPS5
aKTUBHOCTW: MATHA, BCMbILLKK, NPOTy6epaHLbl.
Pasgen 5 MNanaktnkn. CTpoeHue v 2 2 3 NP5,/1P9,MP5,
aBonoLnA BeeneHHOM MP1,MP3
Tema 5.1 Hawa I"anaktvka-M/eyHblin nyTb 5 1 NP5, MP5
Tema 5.2. CBepXMacCuUBHbIE YePHbIE AbIpbl U 1 3 aP3
aKTUBHOCTb ranakTuk. [NpeacrasneHne o NP9, MP5, AIP1
KOCMO/I0TUW.

39 22 17
lMpomexxyTouHaa atTectaums, B TOM 4ncne 9
KOHCYyNbTaumn

48 22 17
Bcero

2.2 Cogep>xaHune y4ebHON ANCLUNIINHDI
BBEAEHUNE

BXOLHOW KOHTPO/b. VIHCTPYKTMBHbLIA 0630p COAepXXaHUs Y4YeOHOW AUCLMNAUHBI U 3HAKOMCTBO
006y4aloLLNXCA C OCHOBHbIMU YC/TOBUAMUN U TPEOOBAHUAMM K OCBOEHUIO MPOrpammbl.

Copfep>kaHue yyebHoro maTepuana

MpegmeT actpoHomMuun. Pofb acTpoHOMUM B PasBUTUWU  LMBUAU3ALMW. DBONOLMA B3rNS40B
yenoBeka Ha BceneHHyro. [eoueHTpMYecKas U rennoLeHTpuyeckas cuctembl. OCOB6eHHOCTU METOLO0B

MO3HaHWA B acTpPOHOMUM. [pakKTUYecKoe NPUMEHEHWE aCTPOHOMUYECKUX WCCnefoBaHuii. ctopus

pasBUTUA OTEYECTBEHHOM KOCMOHABTUKMW. [lepBbli MCKYCCTBEHHbI CNYTHWK 3emau, nonet HO.A.

arapuHa. JOCTUXEHUS COBPEMEHHON KOCMOHABTUKM.
Buabl yue6HOW feATe/TbHOCTU:

- OO6BACHATD  NPUYMHBI  BO3HWUKHOBEHWA U pPasBUTUA  aCTPOHOMUW,  MNPUBOLWUTL  MPUMEPHI,
noATBepXKjatoLne faHHble NPUYKHbLI; UNNKOCTPUPOBATL MPUMEpPaMU NPaKTUYECKY HanpaBneHHOCTb
aCTPOHOMMU; BOCNPOU3BOAUTL CBEAEHUA MO UCTOPUN Pa3BUTUA acTPOHOMWUW, ee CBA3AX C APYTVMMMU
HayKamu.

- Pa3BuTune cnocobHOCTN ACHO M TOYHO MU3Naratb CBOW MbICN, NIOFMYEeCKN 060CHOBbLIBATbL CBOKD TOUKY
3peHus, BOCMPUHMMATbL W aHanu3upoBaTb MHEHUSA CO6eceflHNKOB, MpU3HaBasg Mpaso ApPYyroro
yesioBeKa Ha MHOE MHeHNe.

- TpoussefeHne N3IMepeHNs PU3NYECKMX BENIMYNH U OLEHKA FTPaHuLLbl NMOrPeLHOCTER N3MepeHUN.

- MpepcTtaBneHve rpaHUL bl NOrPELLHOCTEN U3MEPEHUIA MPU NOCTPOEHUM FPagMKOB.

- YMeHue BbICKa3blBaTb rMnoTesbl 418 06bACHEHNA HabnofaeMbliX SBNEHUNA.

- YMeHue npepnaraTb MOZeNN ABNEHUIA.

- YKasaHue rpaHuL, NnpUMeHMMOCTM aCTPOHOMMUYECKNX 3aKOHOB.

- M3n0XeHne OCHOBHbIX MONOXEHWIA COBPEMEHHON HAyYHOW KapTUHbI MUPAa.

- MpvBegeHne NpMMepoB BAUAHUA OTKPbITUIA B aCTPOHOMMMK Ha NPOrpecc B TEXHUKE U TEXHONOMMK
Nnpoun3BOACTBaA.

Mcnonb3oBaHue VIHTepHeTa AN noMcKa MHpopMaunn.

Pasgen 1
OCHOBbI MPAKTUYECKOWN ACTPOHOMINI

Tema 1.1 HebecHasi chepa, 0cobble TOUKKN HeGeCHOW cihepbl, HEGECHbIE KOOPAUHATbI

Copep>KaHue yuebHoro maTepuana no teme 1.1:



Yto nsyyaer actpoHomusi. E€ 3HaueHHe U CBA3b C APYTUMH HAyKaMH.

3Be3nHAas KapTa, CO3BE3MUS, HCIOJIb30BAaHHE KOMIIBIOTEPHBIX MPUIIOKEHUH ISl OTOOpaKeHUs
3Be3aHOro Heba. Buanmas 3sesnHas BenuunHa. CyTOYHOE NBM)KEHUE CBETHI. J[BHXKeHHME 3eMiId BOKPYT
Connua. Bugumoe neuxenue u ¢assl JIyner. ComHeuHbIe U TyHHBIE 3aTMEHUS. Bpems u kaneHnaps.

— Buabl yueOHOH 1eATeTIbHOCTH:
— @opMyupoBaTh BBIBOABI 00 OCOOEHHOCTSIX ACTPOHOMHMM KakK HayKH, NPUOJIKEHHO OLICHUBATH
yTJIOBBIE PACCTOSIHUS Ha Hebe.
— Krnaccudpunuposarb TENECKOIbI, UCHOIB3Ysl Pa3MYHbIe OCHOBAHUS (KOHCTPYKTHBHBIE OCOOEHHOCTH,
BUJ UCCIIEAYEMOrO CIIEKTPa U T. 11.);
— Paborartb ¢ nHpOpMAaLMe HAyIHOTO COEPIKAHUS.
H300paxkaTe OCHOBHBIE KPYTH, JIMHUM U TOYKH HeOecHOW cdeprl (MCTUHHBIN (MaTeMaTHYECKUil)
TOPHU30HT, 3€HUT, HAAUP, OTBECHASI JINHHS, a3UMYT, BBICOTA).

Tema 1.2 HeGecHas cdepa, ocoObie TOUKH HeOecHOH cepbl, HefeCHbIe KOOPAUHATHI

Cooeporcanue yuebnozo mamepuana no meme 1.2:

HebGecnast cdepa. Ocobbie Touku HebecHOU chepnl. HebecHble koopawHaThl. 3Be3mHAs KapTa,
CO3BE3/IMsA, UCTIOJIB30BAHNE KOMITBIOTEPHBIX MPUIIOKEHUN A OTOOpaskeHUs 3Be3qHOro Heba. Bunnmas
3Be3nHas BenuunHa. CyTovyHOe ABIDKeHHE cBeTHI. CBs3b BUAMMOTO PacIONIOXKEHHUs] OOBEKTOB Ha HeOe U
reorpaduyecknx xkoopauHat HaOmonmartens. J{swkenue 3emuu Bokpyr ConHua. Bunumoe nprmkeHne u
¢aszel Jlynsl. ConHeuHble 1 TyHHBIE 3aTMEHUS. Bpems u kaneHnaps.

— Buabl yueOHOH qesiITeJILHOCTH:
— ®@opMmynHpoBaTh NOHATHE «HeOecHas cdepay;
— Hcnonp3oBaTh MoNyueHHBIE paHee 3HaHMA M3 pasfena «OnTuueckue SIBICHHs» sl OOBSICHEHUS

YCTPONCTBA U MPUHIUIA PAOOTHI TENECKONA.
— DopMyIHPOBATH TOHATHE «CO3BE3TUEY.
— OrnpenensaTs NOHATHE «BUIUMAsI 3BE3/IHAS BEININHAY,
— OrmpenensaTs pa3HULY OCBELICHHOCTEH, CO3[1aBaEMbIX CBETHJIAMH, MO U3BECTHBIM 3HAUEHHSIM 3BE3/IHBIX

BEJINYHH.

Hcnonp30Barh 3BE3IHYIO KapTy AJIsl IIOMCKA CO3BE3IMI U 3Be3]] Ha Hebe.
Paszpen 2
3AKOHBbI ABU/KEHWSA HEBECHBIX TEJI

Tema 2.1 Crpykrypa u macmtadbl ColHe4HOIl cucTeMbl.
Kondurypauus u yc10Busi BHAHMOCTH IUIAHET
Cooepoicanue yuebnoco mamepuana no meme 2.1:
Crpyxrypa u macmtabel Conneunoit cucremsl. Kordurypauus u yciaoBuss BUIUMOCTH TUIAHET.

Mertonsb! onpenesnenust pacctossHui 10 Tesn COoIHEUHOM CUCTEMBI U UX Pa3MEpOB.

— Buasbl yueOHOM JesITeIbHOCTH:

— ®@opMyNHUPOBATH BBIBOMBI O MPUYHHAX PA3TUYHON MPOAOJIKUTEILHOCTH AHS M HOYH B 3aBUCUMOCTH OT
IIUPOTHI MECTHOCTH.

— IlpoBoauTh aHanM3 BUIA 3BE3THOTO HeOA ¢ UCTOIH30BAHUEM TMOMBIIKHON KapThI, UCXOMS U3 BPEMEHU
roaa.

— BocmpousBoauTh onpeneaeHusi TePMUHOB U MTOHSITHS «3KJTHITTHKAY.

— OOmbsacusTh HaOmoOnaemoe nprkeHre CoJHIA B TEYEHUE TO/a.

— XapakTepu3oBaTh OCOOEHHOCTH CyTOYHOrO nBrokeHuss COJHIIA HAa TOJFOCAX, 3KBATOPE W B CPEIHUX
LIMPOTaxX 3eMJIIu.

— HaspiBaTh NpUYMHBI U3MEHEHHST TIPOAOKUTEIPHOCTH JHS M HOYM HA PA3IMYHBIX ITUPOTAX B TEUCHUE
roga. BoCmpou3BOIUTh MCTOPUYECKHE CBENEHUS O CTAHOBJICHWH W PA3BUTHH TEUOLEHTPUYECKOHN
CUCTEMBI MHUPA.



— OOmbsAcHATE neTieodpa3Hoe IBUKEHUE TUIAHET C HCIOIB30BAHUEM STUIUKIOB U TU(PEpEHTOB.

— BocnpousBoauTh OmnpeneieHnus TEPMUHOB M MOHSATHH «KOH(QUTYpaLus TUTAHET», «CHHOAMYECKUH |
CHIICPHUYECKHI eprobl 0OpaIleH s IJIaHETY.

— BocnpousBoauTh ornpeneneHsi TEPMUHOB M MOHATHH «3JUTUICY, «adenity, «mepurenuiny, «donpias
1 MaJjasi OJIyOCh 3JUIUIICA», «aCTPOHOMUYECKAs €UHULIAY.

— ®opmynuposath 3akoHbI Kemepa.

Tema 2.2 MeToanb! onpeaesieHust paccrossHuii 10 Te1 CoJIHEUHOM CHCTEMBI

Cooeparcanue yuedono2o mamepuana no meme 2.2:

Hebecnasi wmexanwka. 3akonbl Kemmiepa. Omnpenenenne wmacc HeOecHbIX Ten. J[BmkeHue
UCKYCCTBEHHBIX HeOeCHBIX Tesl. Buanmoe nBmkeHne IMiaHeT (TMeTieoOpa3sHOE BIKEHHE ILIAHET,
KOHPUTYpallMKH TUTAHET, CUACPUYECKHEe W CHUHOOWYECKHe Tepuoabl obOpalneHusi TuiaHer). PasButue
npencrasiennii 0 ConHeyHol cucreme (aCTPOHOMHSI B IPEBHOCTH, T€OLEHTPUYECKHUE CHCTEMBbI MUDA,
TeJINOLIEHTPUYECKAst CUCTEMA MUPA, CTAHOBJICHHE TeJIMOIEHTPUIECKOTO MUPOBO33PEHHUS ).

3axonbl Kennepa — 3akoHbl nBrkeHust HeOecHbIX. O600mIeHne n yrouHneHrne Hbl0TOHOM 3aKOHOB
Kemnepa. Omnpenenenne paccrossanii a0 Ten CONHEYHOW CHCTEMbI W pPa3sMepPOB HEOECHBIX Tel
(ompeneneHe pacCTOSHUIN MO MapajuIakcaM CBETHJI, PAMOJIOKAIIMOHHBIN METO, ONpenesieHIe Pa3MepOB
Ten CONHEYHOH CUCTEMBI).

Buab1 yueOHoi#1 1eATEILHOCTH.
— AHanmu3upoBaTh WH(POPMALUIO, TOJYYSHHYIO W3 TEKCTa HAYYHOTO COAEPKAaHUS, OOBSICHITH CYyTb
SMITUPUYECKOTO Crocoda OmpeAeieHus pa3sMepoB 3eMITH.

— @OopMyJUpPOBATH OMNPEAEIECHUs] TEPMUHOB W TOHATUM «TOPU3OHTAJBHBIA Napajliakc», «yIJIOBBIC
pa3Mepbl OOBEKTaY.

— TlosCHATB CYIIHOCTB METOAA ONPEAEICHUST PACCTOSIHUN IO NapaJIJIakCaM CBETUJI, PaJUOJIOKALIMOHHOIO
METO/a U METOAA JIA3EPHON JIOKALUU.
BruaucasaTe paccTossHUe 10 MUIAHET MO FOPU3OHTAIBHOMY MApaJUIAKCy, & UX pa3sMepsl MO YIIOBbIM
pasMepaM U PacCTOSTHUIO.

Pazpen 3
COJIHEYUHAA CUCTEMA, METO/JbI ACTPOHOMHNUYECKHX I/ICCJIEZ[OBAHI/Iﬁ

Tema 3.1 IIpoucxo:xxkaenue ConneuHoii cucrembl. Cucrema 3emuas—Jlyna
ILlnaHeTsl 3eMHOM rpynnel

Cooepoicanue yuebnozco mamepuana no meme 3.1:

O6umme ceenennss o ConHie (BUA B TEJECKON, BpAaIIEHHE, pa3Mepbl, Macca, CBETUMOCTb,
temneparypa CoJHIIa ¥ COCTOSIHHE BEIECTBAa HA HEM, XUMUYECKUH COCTaB).

Crtpoenne atmocepor Connua (dorochepa, xpomocdepa, CONHEHUHAss KOPOHA, CONHEYHAs
aKTUBHOCTH). MCTOYHMKHM SHepruu U BHyTpeHHee cTpoeHune Comnua. ConHIE H JKHU3HB 3eMIIH
(epCcreKTUBbI UCTIONB30BAHUST COJHEYHOH SHEPrHH, KOPOTKOBOJIHOBOE H3JIyYEHHE, PaAHOU3IyYCHUE,
KOPIYCKYJIIPHOE U3NydeHue, mpodiema «ComHie — 3emsi»).

Cucrema «3emist — Jlyna» (ocHoBHBIE nBIXKeHHs 3emud, Gopma 3emnn, JlyHa — cnyTHHK 3emuH,
COJHEeUHbIe U JiyHHbIe 3aTMeHwust). [Ipupona JIyns! (usuueckue ycnosust Ha JlyHe, moBepXxHOCTH JIyHBI,
JyHHBIE TIOPOJIBI).

ITnaneTs! 3eMHOM rpymnbl (00Imas XapakTepUCTHKA aTMOC(HEPBI, TOBEPXHOCTH).



[TnaneTsl-ruranThl (001N XapaKTEPUCTUKA, OCOOCHHOCTH CTPOCHHUS, CITyTHUKH, KOJIbLIA).

Buabl yueGHOM aesITeIbHOCTH:

— I'paduuecku MOSICHATD YCIOBUSI BOSHUKHOBEHUSI JTyHHBIX M COJTHEUHBIX 3aTMEHUIH.

— ®opMynHUpOBaTh MOHATHS U ONPENENEeHNs KCHHOAMYECKUH MePUOA», «CUIePUIECKHUI IepHOI».

— OOmbsacHATE Habmogaemoe nBrkeHue u ¢dasbl JIyHsl, npuunabl 3aTMeHuit Jlyaer n Conna.

— OmnwuceIBaTh MOPSAOK CMEHBI JIYHHBIX (as3.

— OmpenensiTe BO3MOXHOCTb HAaOMIONEHUS IUIAHET HA 33JaHHYIO JaTy, pPaclojiaraTb IUIAHETHl Ha
opbuTax B MPUHATOM MaciiTade.

— OmpenensiTe Macchl IUTAHET HA OCHOBE TPEThero (YTOUHEHHOro0) 3akoHa Kerepa.

— OnmuceiBarh nBukeHUs Tesl CONHEYHON CHCTEMBI MOJ ACWCTBHEM CHJI TATOTEHUS MO opOuTam c
Pa3JIMYHBIM SKCLIEHTPUCUTETOM.

— OOBbACHATP NPUYMHBI BO3HUKHOBEHHs MPIJIMBOB HAa 3€MJIe U BO3MYINEHUH B IBWKEHUH TeJ
ConHe4HOH CUCTEMBI.

— IlpuBonuTh AOKA3aTENbLCTBA paccMOTpeHHs 3eMiu U JIyHbI Kak JBONHON MJIaHETHL.

— OO00CHOBBIBaTbh COOCTBEHHOE MHEHHE OTHOCHTEIBHO NEPCIIEKTUB OCBOCHUsI JIyHBL

— XapakTepu3oBaTh IPUPOAY 3€MIIH.

— IlepeuncusiTb OCHOBHBbIE (PH3MUECKHE YCIOBUS Ha MOBEPXHOCTU JIyHBI, OOBACHSATH pasiuuus ABYX
TUTIOB JIYHHOH TIOBEPXHOCTH (MOpell H MaTepuKOB), OOBSACHATH TNPOLECCH (POPMHPOBAHUS
nosepxHocTH JIyHBI U ee penbeda.

— IlepeuncnsaTe pe3ynbTaTbl MCCIAENOBAHUN, TNPOBEACHHBIX aBTOMATHUYECKMMM amnaparamd U
aCTPOHABTaMHU.

XapakTepHU30BaTh BHYTPEHHEE CTpOeHUe JIyHbI, XUMHUYECKHI COCTaB JIyHHBIX IIOPOA.

Tema 3.2 IlnaHeTbI-rUraHThI

Cooepoicanue yuebnoco mamepuana no meme 3.2:
AcTepouzpl U METEOPHUTHI (3aKOHOMEPHOCTh B PACCTOSIHUAX 1iaHeT oT COJHIA U MOSIC aCTEPOUIOB,

IOBUKEHHE aCTEPOUAOB, (PU3MUECKUE XaPAKTEPUCTUKH aCTEPOUIOB, METEOPUTHI).

Komersl U MeTeopsl (OTKPbITHE KOMET, BHI, CTPOEHHE, OpOWTBI, MPHUPOAa KOMET, METEOpPhbl H
00MHUBI, METEOPHBIE TIOTOKH).

[Tnanerbi-rurantel. CyTHUKY M KOJIbLIA TUIAHET. MaJible Tesla COTHEYHOH CHCTEMBIL.
Buab1 yueOHoi#1 1eATeILHOCTH:

— @opMyMpoBaTL OCHOBHBbIE TMOJOKEHHsI TrHNoTe3bl O (opmupoBaHun Tel COJHEYHOH CHCTEMBI,
aHAJM3UPOBATh OCHOBHbIE TOJOKEHHsS COBPEMEHHBIX NPENCTABICHUI O MPOUCXONKACHUHU TeJ
ConHe4yHO# CHUCTEeMBbI, HCIOJIb30BATh TOJIOKEHUS COBPEMEHHOH TEOpHU MPOUCXOKIACHUS Tel
CosHe4yHOM CUCTEMBIL.

— Hcnonb3oBaTh HHPOPMALMIO HAYYHOTO COAEPIKAHMS, MPEACTABICHHYIO B PAa3JIMYHBIX BHAAX
(TabnuUbl, TEKCT), Uil aHAlW3a W CPAaBHEHUS XapakTepucTHK IuiaHeT COJIHEYHOH CHCTEMBbI,
KJaccuukanuu oOBEKTOB.

— TlepeuncisTh OCHOBHBIE XapaKTEPUCTHKH IUIAHET, OCHOBAHHS Ui WX pPAa3OeieHHs Ha TPYIIIbL,
XapaKTepH30BaTh IJIAHEThl 3eMHOMN I'PYIIIbI U [UIAHETHI-TUTAHTHI, OOBICHSITH MPUYHHBI HX CXOJCTBA U
pazauyus.

— VYka3bIBaTh MapaMeTPbl CXOACTBA BHYTPEHHETO CTPOCHUS U XUMHYECKOTO COCTaBa MIAHET-TUTaHTOB,

— OnuceiBaTh XapaKTEPUCTUKU KaXKIOW U3 TUIAHET-TUTAHTOB, XapaKTE€PU30BATH MCTOYHUKH SHEPTHH B
Heapax MIaHeT.

— OmnwuceiBaTh 0COOEHHOCTH O0JIAYHOTO MOKPOBA M aTMOC(HEPHOIN LIUPKYJIISILHH.

— AHanM3MpoBaTh OCOOEHHOCTH MPUPOABI CIYTHUKOB [IaHET-TMIAHTOB.

— @opMyIHpPOBATD MOHSITHE KTJIAHETAY.
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— XapakTepHu30BaTh CTPOEHUE U COCTAB KOJIEL] [IaHET-TUTaHTOB.
— ApPryMeHTHUPOBAHO MOSICHATH NPUYNHbBI ACTEPOUIHO-KOMETHOH ONACHOCTH,;
— OmnuceiBaTh BO3MOJKHBIE MIOoCJICACTBHUA CTOJKHOBCHHA 3eMan Hu APYIrux MaJbIX TEJ CoiHeyHoOMn
CUCTEMBI TIPU MepecedeHr OpoOuT.
— OmnpenensiTe MOHATHE IUIAHETA», «MaJias TJIAHETAy, KaCTEPOUY, KKOMETay.
— XapakTtepuzoBaTb Majible Tesia COTHEUHON CUCTEMBI,
— OmnuceiBaTh BHELIHUH BUA U CTPOCHUE aCTECPOUIOB U KOMET.
— OOBSACHATH MPOLECCHI, MPOUCXOAIINE B KOMETE, IPU U3MEHEHUU ee paccTosiHus or CoHIa.
— AHanmu3upoBaTh OPOUTHI KOMET.
— OnpenensiTb NOHATHUSL KMETEOP», «KMETEOPUTY», «OOTHIY.
OmnuceiBaTh IIOCJICACTBHUA ITAACHUA HA 3eMito KPYIHBIX METCOPUTOB.

Tema 3.3 DiieKTpOMArHUTHOE H3JIyYeHHEe, KOCMHYECKHe JIyYH H IPABHTALIHOHHBIE BOJHbBI KAK
HCTOYHUK HH(OPMALMH 0 IPHPOJE H CBOHCTBAX HeOeCHBIX TeJl

Cooepoicanue yuebnoco mamepuana no meme 3.3:

DNEeKTPOMArHUTHOE H3JIyYeHHe, KOCMHYECKHE JIydd M TPaBUTAL[MOHHBIE BOJHBI KaK HCTOYHUK
uH(pOpPMALUK O MPUPOAE U CBOWCTBAX HeOecHBIX Ted. HazeMHbIe 1 KOCMUYECKHE TEJIECKOIbI, TIPUHIIHI
ux padorel. Kocmuueckue anmaparsl. CiekrpanbHblil aHanus. Dddext Jomnepa. 3akoH CMEINEHUS BUHA.
3akon Credana — bongprmana.

— Buabl yueOHOH AeATEJILHOCTH:

— AHanmM3upoBaTh BO3MOJKHBIE TPACKTOPUH JBUKEHUS KOCMHUYECKUX aIlllapaToB, JOKAa3bIBATh
COOCTBEHHYIO MO3HIIHIO, XaPAKTEPUIYIOIMYIO MEPCIEKTUBBI MEKIIAHETHBIX ITEPEJIETOB.

— Xapakrepr3oBaTb OCOOCHHOCTH JBIKEHHUS (BPEMsI CTapTa, TPASKTOPHH TIOJIETa) U MAHEBPOB KOCMIUYECKIX
annaparoB AJs uccienosaHus Tesl COMTHEYHO!N CUCTEMBI.

— OnuceiBaTh MaHEBPBI, HEOOXOMUMBIE JJIS TTOCATKUA HAa MOBEPXHOCTD TUIAHETHI HJIM BbIXO/A HA OpOHUTY
BOKPYT Hee.

— OOBACHATD PU3NUECKYIO CYIIHOCTbh HCTOUHUKOB SHeprud COJHLA U 3BE3I.

— OnuchiBaTh MPOLECCH TEPMOSIACPHBIX PEAKIINI MPOTOHHOTO ITUKJIA.

— OOmBsICHATH MIpoLIecC epeHoca YHepruu BHyTpu CoNHIA.

— OnuceiBaTh CTPOSHUE COTHEYHOM aTMOC(ephI.

— TlosicHATh rpaHysILUI0 Ha oBepxHOCTH COJNHIIA.

— XapaxkTepu3oBaTh CBONCTBA COJHEUHOW KOPOHBI.

— PackpbiBaTh crtocoObl OOHAPYKEHHS TOTOKA COJTHEUHBIX HEHTPUHO.

— OO00CHOBBIBATh 3HAYEHUE OTKPBITHSI COTHEYHBIX HEUTPHUHO JJIs1 (PU3UKH U ACTPOPHU3UKH.

— XapakTepus3oBaTb 3B€3[bl KaK NPUPONHBIA TEPMOSAEPHBIA PEAKTOp, ONPEAENsITb TIOHATHE
«CBETUMOCTbD 3BE3/IbI».

— IlepeyncnaTh CHOeKTpaibHBIE KIACCHl 3BE3;, OOBSCHATH CONEPIKAHHE IUATPAMMBI «CHEKTP —
CBETHUMOCTBY.

JlaBaTh ornpeneneHus HOHATUH «3BE311a», «IBOMHBIE 3BE3bl», KKPATHBIE 3BE3IbLY.

Paszgen 4
3BE3/1bl

Tema 4.1 3Be3abl. PUZHKO-XMMHYECKHE XAPAKTEPUCTUKH U HX B3AUMHAS CBS3b.
Cooepoicanue yuebnoco mamepuana no meme 4.1:
dusnueckas npupoaa 3se3n (LBET, TeMIepaTypa, CIEKTPbl M XUMHYECKUI COCTaB, CBETHMMOCTH,

pamuychl, Macchl, cpenHue IUIOTHOCTH). CBs3b MeXAy (U3NYECKHMMH XapaKTEPUCTUKAMH 3Be3[
(mnarpamMma «CHeKTP-CBETUMOCTB», COOTHOLIEHHE «MacCa-CBETUMOCTBbY, BPALICHHE 3Be3]] Pas3JIMuHbIX
CHEKTPAJIbHBIX KJIACCOB).
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JlBoiiHble 3Be3nbl (ONTHYECKHE W (PU3MYECKHE NBOHHBIE 3BE3[bl, OINMpPENEICHHE MacC 3Be3N U3
HaOJTIOIEHUH TBOWHBIX 3B€3], HEBUANMBIE CITyTHUKHU 3BE3]1).

Buabl yueGHOM aesITeIbHOCTH:
— XapaxkTepu3oBaTb 0OCOOEHHOCTH CYTOUHOTO ABM)KEHUS 3B€3]] Ha PA3JIMUHBIX reorpaduyeckux MupoTax
3emuu.
— AHaJUTUYECKH JOKa3bIBaThb BO3MOXKHOCTH BH3yaJIbHOIO HAOJIOAEHHUS CBETHJIA HA OIpPEIeNeHHON
reorpaM4eCKON MUpoTe 3EeMITH.
— @opMyIHpPOBATH ONPENETICHNS TEPMHUHOB U MOHITUH «BBICOTA 3BE3/BDY, KKYJIbMUHALIHSD.
OOmbsacHATE HabmrOmaeMble HEBOOPYKEHHBIM IJIa30M IBHKEHHS 3Be3q W CoyHIIA Ha Pa3IM4HBIX

reorpapuuecKkux MUpoTax.

Tema 4.2 BHyTpeHHee cTpoeHHe H HCTOYHHKH JHePruH 3Be3/. JBOJIOLHS 3Be3]
Cooepoicanue yuebno2o mamepuana no meme 4.2:
HcTouHNKN 5HEpruu M BHyTpeHHee cTpoeHue 3Be3n. CoiHme M JKU3Hb 3eMiH (MepCHeKTUBBI
UCTIOJIB30BAHUS COJIHEYHOH SHEPTHH, KOPOTKOBOJIHOBOE H3JIyUeHHE, PATIUOM3IyUSHHE, KOPIYCKYJIAPHOE
usnydenue, npodiema «ConHie — 3emis»).

Buabi yueGHOM aesITeIbHOCTH:

— Hcnonb3oBarh (Qu3MUECKHe 3aKOHBI U 3aKOHOMEPHOCTHU Uil OOBSCHEHMs SIBJIEHHI M IPOLECCOB,
Habmonaembix Ha CosHIIe.

— @opMyIHpOBaTh JIOTHYECKH OOOCHOBAaHHBIE BBIBOJBI OTHOCHTENIBHO IONYyYEHHBIX AHATUTHYECKHX
3aKOHOMEpHOCTeH s cBeTUMOCTH COJTHIIA, TEMITEPATYPBI €r0 HEAP 1 aTMOChepsl.

— XapakTepHu3oBaTh 3BE€3/bl KAK MPUPOAHBIN TEPMOSACPHBIN PEAKTOP.

— Onpenenatb NOHATHE KCBETUMOCTD 3BE3/bIY.

— IlepeuncnaTs CeKTpanbHbIE KJIACCHI 3BE3].

— OOBsCHATH comeprKaHNE TUATPAMMBI «CIIEKTP — CBETUMOCTDY.

— JlaBaTh onpeaeneHusl MOHATUH «3BE31a», «IBOMHBIE 3BE3/1b», KPATHBIE 3BE3IbD).

— OOBACHATb 3aBUCUMOCTb CKOPOCTH U MPOOJKUTENBHOCTH 3BOIOLNHY 3B€3]] OT HX MACCHL.

— PaccmarpuBath BCHBIIKY CBEPXHOBOW KaK 3Tal 3BOJIFOLUHU 3BE31bL.

— OObBsCcHATD BapUaHThl KOHEYHBIX CTamui >KU3HM 3Be3n (Oenble KapiuKy, HEHTPOHHBbIE 3BE3bI,
NYJIbCAPBI, YEPHBIC ABIPHI).
OmnwuceiBaTh MPUPOAY OOBEKTOB HA KOHEUHOW CTAIUH BOJIFOLIUH 3BE3I.

Tema 4.3 Ctpoenue ConHua, coiHeuHol aTMocdepsl. IIposiBieHue coTHeYHOI AKTUBHOCTH:
OSITHA, BCOBIIIKH, NPOTY0epaHLIbI

Cooepoicanue yuebno2o mamepuana no meme 4.3:

Ctpoenne ConHua, conHe4yHoit artmocepbl. IIposiBieHHe COJHEYHOW aKTHMBHOCTH. T[ISTHA,
BCMBILIKH, MPOTyOepaHibl. [1epuoaMYHOCT COMHEYHOM aKTHBHOCTH. POJTb MArHUTHBIX TIOJIEH Ha CONHIIE.
Conneuno-zemubie cBs3u. Ctpoenue armocepsr Conmnua (porocdepa, xpomocdepa, CoTHEUHAST KOPOHA,
COJIHEYHAasi aKTUBHOCTD). MicTouHKKM 3HEpriu U BHyTpeHHee cTpoenne ConHIa.

Buabi yueGHOM aesiTeIbHOCTH:

— OnuceiBaTh NPUYMHHO-CIEACTBEHHbIE CBS3U IPOSIBIEHUN COJHEYHONW AaKTUBHOCTU U COCTOSIHMS
MarHuTocheps! 3eMiTu.

— Hcnonp3oBarh 3HaHME (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH B IIa3Me Ul ONHCAHUS
00pa3oBaHUs MATEH, MPOTYOEPAHLIEB U IPYTHX MPOSIBICHUH COTHEUHOH aKTUBHOCTH.

— IlepeuucnaTe npuUMepbl MPOSBICHUS COJHEYHOW AKTUBHOCTH (COJHEYHBIE IISITHA, MPOTYOEepaHIbI,
BCITBILIKH, KOPOHAJIBHBIE BBIOPOCHI MACCHI).

— XapakTepu3oBaTh NOTOKU COJTHEYHOH IJIa3MBl.
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— OnuceiBaTh 0COOEHHOCTH MOCIEACTBUIA BIIUSTHUSI COJTHEYHOM aKTUBHOCTH Ha MarHUTOC(hepy 3eMin B
BUJE MArHUTHBIX Oypb, TMOJSPHBIX CHSHHM, WX BIHUSHHE HA pPaaUOCBs3b, COOM B JIMHHUSX
3JIEKTPONEPEIAYH.

Ha3piBaTh nepruoa M3MEHEHHs COTHEYHON aKTUBHOCTH.

Paszgen 5
T'AJJAKTUKHU. CTPOEHUE U 3BOJIIOIUA BCEJEHHOU

Tema S.1 Hama I'anaktuka — Mieuneiii nyTe

Cooeparcanue yuedono2o mamepuana no meme 5.1:

Hama TajmakTuka (cocTaB: 3Be3[bl M 3BE3JHBbIC CKOIUICHHS, TYMaHHOCTH, MEX3BE3JIHBIA Tas3,
KOCMUYECKHE JTyYd U MarHUTHBIE TIOJIsT; cTpoeHue [anakTuky, BpaiieHue ['aiakTHKY U IBIDKEHUE 3BE3]T B
HEl, paauou3iyueHue).

Jlpyrue ranakTtuku (OTKPBITUE IPYrHX TaJaKTHK, OINpEIeNieHHe pa3MepoB, PACCTOSHHUI U Mace
rajlakKTHK, MHOT0OOpa3ne rajakTUK, PaaHOralIaKTHKHN U aKTUBHOCTb SIJep TaJlaKTHK, KBa3aphl).

MeraranakTuka (CHCTEMbl TaJJaKTHK M KpyNHOMacIiTabHas CTpykTypa BceneHHOMH, paciimpeHue
MerTaranakTuky, TUIIOTE3a «ropsiueit BeenenHoi», kocMonornyeckue Moaen BeeneHHoi).

Buabl yueGHOM aesITeILHOCTH:
— Habnronenwe 3a 38e3namu, JIyHO# u maneTamu B Teneckon. HabmroieHne COTHEYHBIX MSITEH C
MIOMOLIIBIO TEIECKOIA U COTHEYHOT'O 3KpaHa.

— Hcnonws3zoBarne MHTEpHETA T TONCKA H300PAKEHNH KOCMAYECKIX OOBEKTOB M MH(POPMAIAN
00 BX OCOOEHHOCTSIX

— OOcykaeHne BO3MOXKHBIX ClieHapueB sorronnn Beenennoit. Mcnonmb3oBanne MHTepHETA TSI
TTOWCKA COBpeMEHH O nH(pOpMannu 0 pa3putun Beenmennoit. OrieHka nHOOPMAITUH ¢ TTO3UIIHA €€
CBOWCTB: JOCTOBEPHOCTH, OOBEKTHBHOCTH, TOJTHOTHI, aKTyaJIbHOCTH | T. II.

— Brprancnenne sHeprun, 0OCBOOOKAAOMISHCS TPU TEPMOSIICPHBIX PEAKIIHSX.

— dopmyarpoBka mpodIeM TepMosiiepHoi sHepreTrkr. OObICHEHNE BITUSHUS COTHEYHOM
AKTUBHOCTH HA 3EMITIO.

— lloHnMaHue PO KOCMUYECKUX HCCIIEAOBAHNMN, NX HAYYHOIO 1 3KOHOMHYECKOTO 3HAUCHUS.

OO0cyxIeHne COBPEMEHHBIX TUITOTE3 O TPOUCXOKIeHNN COJTHEUHOW CHCTEMBI

Tema 5.2 CBepxmaccuBHBIE YepHbIe AbIPbI H AKTUBHOCTDb I'AJIAKTHK.
IIpeacraBieHue 0 KOCMOJIOTHH

Cooeporcanue yuebno2o mamepuana no meme 5.2:

CBepxmaccUBHbIE YepHBIE bIPbl U aKTUBHOCTD ranaktuk. IIpencrasnenue o kocmonoruu. Kpacuoe
cMmenienne. 3akoH Xab0xa. DBomouus BceneHHOH. bonbiol B3peB. PenmukToBoe minmydenue. TemHast
SHEprus.

Buabi yueOHoil esiTeIbHOCTH:
— BrigBurath U CpaBHMBATh FUIIOTE3bl OTHOCUTEIBHO MPUPOJIBI CKPBITOM MACCHL
— OnuckIBaTh CTPOEHUE U CTPYKTYpY I anakTuku.
— TlepeuncusiTb OOBEKTHI TUNIOCKOH U ChepHUECKON TTOACUCTEM.
— OueHuBarb pa3Mmeps! ['anakTuku.
— IlosicHaTe nBWwkeHue U pacnojokeHue Connua B ['anaxkTuke.
— XapaxTepusoBaTh APO U CIUpaNbHbIC pyKaBa [ anakTuk.
— XapaxTepu3oBaTh MpoLecc BpameHus I 'anakTuky.
— TosCHATB CYIIHOCTD POOIEMBI CKPBITOH MacChI.
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KnaccndpuumpoBaTh raiakTHKU IO OCHOBAHUIO BHEITHETO CTPOSHHSI.
AHanM3upoBaTh HAOMOJAEMBIE SIBJICHHS U OOBSICHATD PUYHHBI NX BOSHUKHOBEHHSI.
UzBnekaTe WHPOPMALMIO M3 PA3IUYHBIX UCTOYHHUKOB U MpeoOpa3oBbIBATh MHYOPMALIUIO U3 OFHOTO
BUZA B APYroi (U3 rpad)uueckoro B TEKCTOBBIN).
XapakTepu3oBaTh CIHpalbHblE, JJUIMNTUYECKHME M HENpaBWIbHbIE TaJaKTUKM, Ha3blBaTh UHX
OTJIMYUTENbHbIE OCOOEHHOCTH, Pa3MEPbI, MacCy, KOJUYECTBO 3BE3I.
ITosicHATE HaNMUUNE CBEPXMACCUBHBIX YEPHBIX AbIP B sApaxX rajakTHK; ONPEAeNaTh MOHITHs «KBa3apy,
«paguoranakThKay.
XapaxkTepHu3oBaTh B3aUMOEHCTBYIOLUE TaJaKTHKU.
CpaBHUBATh NOHATUS «CKOIUIEHUSD» U «CBEPXCKOIIEHUS TaJaKTHKY.
DopMyIMpPOBaTH OCHOBHBIE TIOCTYJIATHI OOIIEH TEOPHH OTHOCUTEIBHOCTH.
OnpenenaTe XapakTEPUCTUKU CTAMOHApHOW BceneHHoit A. DUHINTENHA, OMHUCHIBATH OCHOBBI JIJIsI
BbIBOAA A. A. ®puamaHa 0 HecTauMOHAPHOCTH BeeneHHoi.
[TosICHATD MOHATHE KKPACHOE CMELICHNE)» B CIEKTPaX TaJIAKTHK, UCTIOIb3YS Ui OOBSICHEHUS 3P PeKT
Jomnnepa, 1 ero 3HaueHue A NOATBEPKIAEHUS HeCTallMOHapHOCTH BeeneHHol.
XapakTepH30BaTh NPOLECC OMHOPOIHOIO U H30TPOMHOIO pacliupeHust BceeneHHon.

DopmynmpoBaTh 3aK0H Xad0ona.
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3 YCNOBUA PEANTU3ALUNN YYEBHOW ANCLUNMTNHBI

3.1 MaTepuasibHO-TeXHMYeCKoe obecrneyeHmne
[ns peanusayumn nporpammbl y4ebHON AUCLMNAMHBI MPeSYCMOTPEHbI CReaytoLine cneumanbHble

nomMmeweHna n ocHalleHune:

Tvn n HaMMeHoBaHWe

OcHalleHne cneunanbHOro nomMeLleHMs
cneynasibHOro nomMeLlleHmnA

KabGWHET eCTeCTBEHHOHAYUHbIX MynbTUMeUiiHbIE  CPeACTBA  XPaHEHWs,  nepefayun  u
ANCUMNANH npeAcTaBNeHNs MHBOPMaLUN,

YuyebHO-MeTOAMYECKasa  [OKYMeHTaums, OVpaKTNn4yeckme
cpeacTBa.

Fnobyc 3emnu gusmdeckunin; Mnobyc JlyHsl; Fnobyc Mapca;
Kapta 3Be3gHoro He6a, Mogenb «CoJiHeYHble Yacbl»;
Tennypuit. Tpex nnaHeTHas mogens (3emns, ConHue, JlyHa);
Mogenb «[naHeTHaa cucTema» (MexaHuyeckas);Mogesnb
«CTpoeHne  CofiHeYHoM CUCTEMbI» (anekTpuueckas);
SNeKTPOHHO-NHDOPMALMOHHBIA CTeHA «COoNHeYHas cucTeMar

3.2 Y4ebHO-MeTOoM4YeCKOoe N MH(OopMaLMOHHOEe 06ecreveHne peanmsaLm nporpaMmmbl

OCHOBHbIE NCTOYHUNKMU:

1 JoreuHeHko, O. B. AcCTpoHOMUS [DneKTPOHHbIA pecypc]: yuyebHuK / JlorsuHeHko O.B. —
MockBa : KHOPyc, 2019. — 263 ¢ — (CrO). — Pexum pgocryna:
bnp5://book.rn/bool4930679-3arn. ¢ aKpaHa.

2. AcTpoHOMUSi [ONeKTPOHHbIN pecypc]: yyebHOe mocobue Ana cpefHero nNpogeccUMoHasbHOro
obpasosaHus / A. B. Konomuel, [n gp.] ; oTBeTCTBEHHbIN pepakTtop A. B. Konomwuey, A.
A. CagoHoB. — Mocksa : M3patensctso KOpait, 2019. — 293 c¢. — Pexum fgocTyna:
KinP8://blblto-onlT e.w/bcoée/429393-3arn. ¢ aKpaHa.

[ononHNTEeNbHbIE UCTOYHUKMN:

i EcbkoB, E. K. 9Bontouuns BceneHHOM 1 XXnU3HWM [INeKTPOHHbIN pecypc]:  y4vebHoe nocobue /
E. K. EcbkoB. - Mockea: HWLU WH®PA-M, 2015. - 416 c- Pexum pgocrtyna:
https://new.znanium .cQm/read9id=88259

2. PaHpgann, J1.  [octyyatbCAd [0  Hebec: HayuHbili  B3rnsg Ha  YCTPOWMCTBO
BceneHHon [AnekTpoHHbIA pecypc] / /1. PaHgann. - MockBa: AnbnnHa HOH-(MKLIH, 2016.
- 518 c. - Pexxum poctyna:
https://new.znanium.com/read?id=72940

MporpammHoe obecneveHne n VIHTepPHET-pecypchbi:

HanmeHoBaHue MO Ne [lorosopa CpOK [elCcTBUS NNLEH3NN
MS Windows 7 (nognucka [-1227 oT 08.10 2018 11.10.2021
Imagine Premium) A-757-17 oT 27.06 2017 27.07.2018
[-593-16 oT 20.05 2016 20.05.2017
[-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel135 ot 17.09.2017 beccpoyHo
Kaspersky Endpoint Security gna  [1-300-18 oT 21.03 2018 28.01.2020
6u3Heca-CTaHAapPTHBbIN [0-1347-17 oT 20.12 2017 21.03.2018
[-1481-16 oT 25.11 2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOAHO pacnpocTpaHsaemMoe beccpoyHo

MNHTepHeT-pecypchbl
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https://book.ru/book/930679
https://biblio-online.ru/bcode/429393
https://new.znanium.com/read?id=88259
https://new.znanium.com/read?id=72940

1 ®depepanbHbIil LEHTP MHHDOPMaLMOHHO-06pa3oBaTelbHbIX pecypcoB - PLINOP [31eKTPOoHHbI
pecypc]. - Pexxum goctyna: www.fcior.edu.ru , cBOGOAHbINA. - 3arn. ¢ akpaHa. 3. pyc

2. EanHas konnekums ungpoBbiX 06pa3oBaTeNbHbIX PECYPCOB [DNeKTPOHHbIN pecypc]. - Pexum
poctyna: www.school-collection.edu.ru cBo60AHbIN. - 3arn. ¢ aKpaHa. $13. pyc

3. WHTYWUT - HauMOHa/IbHbIi OTKPbITbIA YHUBEPCUTET. [DNEKTPOHHLIA pecypc]. - Pexum

poctyna: www.intuit.ru/studies/courses cBOGOAHbINA. - 3ar/. ¢ 3KpaHa. 3. pyc.
NHCTUTYT KOHECKO MO MHMOPMAaLMOHHBLIM TEXHOMOrMAM B 06pa3oBaHWW. [DNEKTPOHHbIA pecypc]. -
Pexxum goctyna: https://iite.unesco.org/r /, cBO60AHbIN. - 3arn. ¢ aKpaHa. 3. pyc.

4. ®efepanbHbIi 06pasoBaTebHbIA nopTan «HMOpPMaLMOHHO-KOMMYHUKALUOHHbIE TEXHONOMUN

B 06pas3oBaHUm». [3neKTpOoHHbIi pecypc]. - Pexxum focTyna:
http://window.edu.ru/resource/832/7832, cB060AHbIN. - 3ar/. ¢ aKpaHa. 3. pyc.

5. MopTan uugpoBoro obpasoBaHWA. [INEKTPOHHbIA pecypc]. - Pexum poctyna: www.digital-
edu.ru  cBO6GOAHbLIN. - 3arf. ¢ 3KpaHa. H3. pyc.

6. EQMHOe OKHO AocTyna K obpasoBaTenbHbIM pecypcam Poccuiickoin depepaunyt [SNeKTPOHHbIN
pecypc]. - Pexum goctyna: http://window.edu.ru/ , cBO60OAHbIN. - 3arn. ¢ 3KpaHa. $13. pyc.

7. CIMO B poccuiickux wkonax: komaHaa ALT Linux pacckasbiBaeT O BHeApeHWun CBOBOLHOMO
nporpaMmMHoOro obecnevyeHns B LWKonax Poccun [BNeKTpOoHHbIA pecypc]. - Pexum gocTyna:
http://freeschool.altlinux.ru  /, cB060AHbIN. - 3arn. ¢ akpaHa. 3. pyc.

4 KOHTPO/1b M OLIEHKA PE3Y/IbTATOB OCBOEHWA YYEEHOW ANCLUUNNNHbI

KOHTpPOMb M OUeHKa pe3y/nbTaTOB OCBOEHWS AWUCUWMNAMHLI OCYLLECTBASETCS MpenofaBaTenem B
MpoLecce TeKYLLEro KOHTPONS 1 NPOMEXYTOUYHOW aTTecTaumu.

4.1 TeKyLWWiA KOHTPO/b

Ne KoHTponmpyemble pasgensl KoHTponpyemble HanmeHoBaHue
) (Tembl) y4e6HOW AMCUUNANHDI pesynbTaThbl OLIeHOYHOr 0 cpefcTBa

1 BeeaeHune NP5, MP5, AP44P2 TecT

2 Pa3sgen 1TlMpegmer acTpoHOMUK. NP5,1P9,MP5, KoHTpofbHaspatoTa
OCHOBbI NMPaKTNYECKON TecT
acTpoHOMUU MnP1,MpP3

3 Tema 1.1. MMpeameT aCTPOHOMUMN. TIPS, MP5 MpakTnyeckaspaboTa
3Be3fHoe Heb6o. Co3Be3aus. NP3 (NMpakT nyeckoe 3aaHNe)

4 Tema 1.2 HebecHas cgepa, MpakTnyeckaspaboTa
0c0bble TOUKU HebecHOM cepbl, NP9, MP5, MP1 (NpaKTn4ecKkoe 3aaHue)
HebeCHble KOOpPAWUHATbI

5 NP4, NP9, MP4, KoHT ponbHasipaboTa

Pa3gen 2 3aKoHbl ABUXeHUS

HEBECHBIX TE/T MP5,MP1, MP4,MP5  TecT

6 Tema 2.1 CTpyKTypa 1 Macwitabsbl PS5, MP4 MpakTnyeckaspaboTa
CO/THEUYHOI CUCTEMBI. ’ (NpaKTn4Yeckoe 3aaHue)
KoHgurypauna n ycnosus P4,0P5

BMAMMOCTM NnaHeT
7 Tema 2.2. MeTobl onpeaeneHns NP9, MP5, MP1,MP4  TMpakTwnyeckaspaboTa

paccTosiHMi 10 Ten CoNMHeYHoiA (NpaKT MuyecKoe 3ajaHve)
CUCTEMB.
8  Pasgen 3 ConHeuHast cucTema, NP4, NPY, KOHT ponbHasipaboTa
MeTofbl aCTPOHOMUYECKMX JIP14,MP4, TecT
nccnenoBaHni MP5,IMP1,MP2,
MP3,MP4,INP5
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9 Tema 3.1 IlpoucxoxaeHue JIP4, MP4,MP5, Tpasamuuecrkaa paboma
ConueuHoii cuctemsl. Crcrema 1P LIIP2,I1P4 (npaxmieckoe 3a0arue)
3emnsi—JIyHa. [Inanerst 3emMHOM
TPYIIIIBL.

10 Tema 3.2 ITmaHeTHI-TUTAHTHI. JIP5, MP4,MP5,1IP 1, | Hpaxmeeckas paboma
CryTHHMKY ¥ KOJIbLIA TJIAHET. I1P3,IIP5 (npaxmieckoe 3a0arue)
Mausble Tena CONMHEYHON CUCTEMBL

11 Tema 3.3 DnexTpoMarHuTHoe JIP9.MP4,MP5, Lpaxnmeckas paooma
U3JIy4€HUE, KOCMUYECKUE JIyUHd U (npaxmieckoe 3a0arue)
rpaBUTALHOHHBIC BOJIHBI KaK TIP1LITP4,TTPS
UCTOYHUK UH(pOpMaLIH O
NPUPOZE U CBOWCTBAX HEOECHBIX
Ten

12 JIP4, JIPY, Konmponenas paboma
Pasnen 4 3pe3anl JIP14,MPA4, Tecm

MP5,11P1,IIP2,
1P3,11P4,I1PS

13 | Tema 4.1 3Be3abl. Pusnko- Lpaxnmueckas paooma
XUMHYECKHE XapaKTEPUCTUKH U UX JIP4, MP4,.MP5, (npaxmieckoe 3a0amue)
B3alIMHasl CBSI3b. P HP2,11P4.

14 Tema 4.2 Buytpennee crpoenue u | JIP5, MP4,MP5,1IP1, | paxnmueckas paboma
VMCTOYHHUKHU 3HEPTHUU 3BE31I. 1IP31IP5 (npaxmieckoe 3a0amie)

15 | 4.3 Dpomowuus 38e37, ee STamel U JIPY.MP4MPS, Hpéﬂmm%maﬂpgsgsm

eCKOe 3A0CHLIE
KOHEUYHBIE CTaTnN [PLIIPATIPS (nparmr )

16 | Tema 4.4 Ctpoenue ConHua, Lpaxnmeckas paooma
COJTHEYHOH aTMocepsl. JIP9.MP4,MP35, (npaxmieckoe 3a0arue)
[IposiBnenue conHeYHON IIP11IP4 1IP5
AKTUBHOCTU: IISITHA, BCIIBILIKY,
npoTyOepaHIIbL.

17 Pa3pen S Nanaktuku. Ctpoenue JIP5,/IP9,MP3, Konmponsras paboma
u 3BoJIonus Beerennon 11P1,IIP3 Tecm

18 | Tema 5.1 Hama I"anaxTrka— JIP5, MP5 Tpaxmsecias padoma
MuneuHblii yTh 17P3 (rpansmeckoe sacarie)

JIP9, MP5, IIP1

19 | Tema 5.2. CBepxMaccUBHbIE JIP5, MP5 Lpaxnmueckas paooma
YEpHBIE ABbIPbI U aKTUBHOCTH 1IP3 (npaxmieckoe 3a0amie)
ranaktuk. IIpeacrasnenue o JIP9, MP5, IIP1

KOCMOJIOT'UH.
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4.2 IIpomMe:kyTOYHAS ATTECTALMS

[IpomexxyTouHass aTTecTamust OOYYAIOIIMXCS OCYLIECTBISIETCS [0 3aBEPIICHUH HW3YYESHHUS
JUCLUIIJIMHBI U MIO3BOJIAET ONPENENIUTh Kaue€CTBO U YPOBEHb €€ OCBOEHHUS.

dopma NpOMEKYTOUHON aTTECTALUU 110 AUCLUIUIMHE KOMIUIEKCHBIN 3K3aMEH BO 2 CeMeCTpe.

Ne Konumponvusie sonpocut yk3amena/oudaxmuyeckue eOUHUY bl Tema
1 | HebecHas cdepa u ee Touku

Pazgen 1 Ilpeamer

2 | 'opuzoHTa/IBHBIE KOOPAWHATHI acrpoHomuu. OCHOBBI
3 | DxBaropuanbHbIC KOOPIUHATHI. NPAKTHYECKOH
ACTPOHOMHH

4 | CTpoeHHE COTHEUHOU CUCTEMBbI

Pasnen 2 3axkonbl
5 |3axonsl Kennepa ABHKEHHUSI HEOECHDBIX TeJI

6 | XapakTepHuCTHKA IUIAHET 3€MHOM IPyMNIIbL

Paszpen 3 CosiHeunas
CHCTEMA, METOABI

7 | XapakTepHUCTUKA IUIaHET TUTaHTOB

ACTPOHOMMYECKHUX
HCCJIeI0BAHUMI

8 [Mable TeIa COTHEUHON CUCTEMBI

9 | OBoNOLINA 3BE3]

10 | ConHue (BHYTpPeHHEE CTPOEHHE, CTPOEHHE aTMOC(EPDI) Paznen 4 3se3nnt

11 | Hawa I'anaktuka Paszaen 5 I'anakTuku.
CtpoeHue u 3BOJTIOLHUA

BcejgeHHoi

Kpurepuu ouenku sxzamena

—  «OTnu4HO» - TEOPETHYECKOE COMIEp’KaHHE Kypca OCBOEHO IOJHOCTBIO, 0e3 mpobesos,
yMeHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOIl yueOHbIE 3a1aHUs BBITTOJHEHBI, KA4€CTBO
UX BBITOJIHEHHSI OLICHEHO BBICOKO.

—  «Xopouoy - TEOPeTU4eCKOe COAEPKaHHe Kypca OCBOEHO IOJHOCTBIO, 0e3 Impobenos,
HEKOTOpbIe YMEHMs C(OPMHUPOBAaHBI HENOCTATOYHO, BCE MPEOYCMOTPEHHBbIE NPOrpaMMol ydeOHbIE
3a/laHMsI BBITIOJHEHBI, HEKOTOPBIE BUABI 3aJaHUH BBITIOJIHEHBI C OIIUOKAMH.

—  «YIOBIETBOPHUTENBHO» - TEOPETHUUECKOE COAEp:KaHHe Kypca OCBOEHO YAaCTUYHO, HO
npobenbl He HOCSAT CYIIECTBEHHOTO XapakTepa, HeoOXOoAMMble yMeHHs padoTel C OCBOEHHBIM
MaTepHajoM B OCHOBHOM C(OPMHPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOi OOyUeHHs
yueOHBIX 3aJaHUH BBITOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJaHUH COAePIKaT OIIHOKH.

—  «HeynoBierBopuTenbHOY - TEOPETHUECKOE CONEPKAHNE Kypca HE OCBOSHO, HEOOXOIUMBbIe
yMeHHUs1 He ¢OPMHUPOBAHBI, BBITIOJHEHHbIE yIeOHbIEe 3a1aHNs COAEPIKAT IrPyObIe OIIHOKH.
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IIpunoxenue 1

AKTUBHBIE U THTEPAKTUBHBIE METO/1bl OBYUEHMUA

1. AKTHUBHBIE H HHTCPAKTUBHBIC METOABI HCIOJBb3YHOTCA IPU MPOBCACHUHU TCOPETUYCCKUX U

MPAKTUYECKUX 3aHATUN!

Paspen/rema

HpI/IMeHﬂeMbIe AKTHUBHBIC U
HHTCPAKTUBHBIC MCTObI

Kpartkas xapakrepucruka

Paspea 1 Ilpeamer acTpoHOMHH

. OCHOBBI NPAKTHYECKOH ACTPOHOMMH

Tema 1.1 IIpenmer actpoHomMumu.
3Be3nnoe Hebo. Co3zpe3nus.
Tema 1.2 HebecHas cdepa,
ocoOble TouKH HEOeCHOH chepsl,
HeOeCHbIE KOOPIMHATHI

AHanu3 KOHKpeTHOMN
cutyauun «HebecHast
cepa, ocobble TOUKU
HeOecHoOM cdephl,
HeOeCHbIE KOOPAUHATHD)

- CUTyaUHUs-yIpaXHEHUE, B KOTOPOHN

oOy4aemble YIPKHSIOTCS B
pemiCHNH HETPYAHBIX 3aaay,
UCIIOJB3Y I MeTOo[ aHaJIOTUH

(yaeOHbIe cUTyaLun).

Crynentsl paboTaOT B KOMaHAX:
peLIaroT MPaKTHYECKHE 3a]a4H,
OTBEYAIOT HA MPOOJIEMHBIC
BOTIPOCHL

Pasgen 2 3aKkoHBI ABUKEHHUA HEOECHDBIX TeJI

Tema 2.1 Ctpyktypa u
MacurTadpr CONHEYHOM
cucremel. Konpurypauus u
yCIIOBUSI BUJUMOCTH IJIaHET
Tema 2.2 MeTonbl onpenenenus
paccrostHuit 1o Ten ConHeuHon
CHUCTEMBI.

AHanu3 KOHKpeTHOMN
CUTyaluu

«CTpykTypa u Macmradbl
ConHe4yHO cUCTEMBIL.
Kongurypammst u ycinosus
BUAMMOCTH TUIAHET»

Merton kerico. IIpenonasaresns B
Havase U 1o XOAy HM3JI0KEeHHsI
yueOHOro MaTepuaa co3iaeT
pOOJIEMHBIE CUTYAINH U BOBJIEKAET
CTYZIeHTOB B ux aHanu3. O0CyKmaroT
CYLIECTBOBAHHE MPEETbHO HI3KHX U
BBICOKUX TEMIEPATYP

Pa3aen 3 CosiHeuHasi cucTeMa, MeTOAbI ACTPOHOMHYECKHX

HCCJIeA0BAHUH

Tema 3.1 IIpoucxoxnenue
ConHevyHOM CHUCTEMBIL.
Cucrema 3emnsa—Jlyna.
IInaners! 3eMHOM IrpynnbI

JenoBas urpa
«IIpoucxoxnenue
COJIHEYHOM CUCTEMBbDY

[Ipenogasarens B Ha4aje U MO XOAY
U3JIOKEHUs1 y4eOHOro MaTepraia
co3naeT npoOJIEeMHBIE CUTYALIUU U
BOBJICKAET CTYICHTOB,
O6”beI[I/IHeHHbIX 10 KOMaHAaM B UX
aHamu3. OOCYKIAr0T CYyIEeCTBOBAHKE
NpeaciibHO HU3KUX U BBICOKUX
TEMIIEPATYp Ha MJIAHETaX

Tema 3.2 IImaHETHI-TUTAHTHI.
CryTHUKHU U KOJbLIA TUIAHET.
Mautble TeNia COTHETHOM
CHCTEMBI

I'pynnosas quckyccust

I'pynnosas quckyccus - Bo3smokna
JIM JKU3Hb HA IPYTHX TUIAHETaX
Conneunoii cucremsl (I1naners
THTaHTbI) KOJJIEKTHBHOE
obcykaeHune

Tema 3.3 DnexTpoMarHuTHoe
U3JIy4EeHUE, KOCMHYECKUE JTyIH
U TPaBHUTAIIIOHHBIE BOJHBI KaK
UCTOYHUK WH(POPMALIUU O
MIPUPOAE U CBOMCTBAX
HEOECHBIX TeJl

I'pynnosas quckyccus

I'pynmoBas nuckyccust Paborast
B KOMaH[e, CTYAEHTbI
NPUMEHSIIOT 3HaHHs QU3UKH K
OIMHCAHUIO 3JIEKTPOMArHUTHBIX
KosIeOaHMIA.

Paszgen 4 3Be3anl
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Tema Tema 4.2 BHyTpenHee AHanu3 KOHKpeTHOMN Meron keiicos. IIpenopasarens B

CTPOEHHE M UCTOYHUKH SHEPTUN | CUTYAIHU Hauaje ®W 1O XOAY U3JIOXKEHUS
3B€3/1. DBOJIIOLIUS 3BE3]L, €€ «DBOJIFOLUS 3BE311 U €€ yueOHOro  Marepuajia  CO3JaeT
STarnbl U KOHEYHBIE CTA M. KOHKPETHBIE CTAIHI» npoOJeMHbIe CUTyallud M BOBJEKAET
Tema 4.3 Crpoenue CorHua, CTYIAEHTOB B UX aHAIM3.. CUTyaLUs-
COJIHEUHOH aTMoc(epsl. WJLTEFO CTPALIHS, B KOTOPOH
IIposiBneHue connevHon oOy4aemble TMOJyHar0T MPUMEPHI 110
AKTUBHOCTH: TISITHA, BCTIBIIIKH, OCHOBHBIM  TeMaM  Kypca  Ha
npoTyOepaHIIbl. OCHOBaHUU PEIIEHHBIX MPodem,

1.«DBOMIONMS 3BE31, €€ STAIbl U
KOHEYHBIE CTa/IHU.

2 Ctpoenne ConHIA, COMHEUHON
atmocepsr. [IposiBieHue
COJIHEUHO!N aKTUBHOCTH: TSITHA,
BCIIBIIIKH, MPOTYOEePAHIIbD»

Paszpen S INanaktuxu. Crpoenue u 3sononns Beenennoit

Tema 5.1 Hama I'anaktuka — I'pynnosas auckyccus I'pynnosas nquckyccus «Haima
MuieuHslil IyTh I'anaxTuka—Muneunslii nyTs EcTb
Tema 5.2 CBepxmaccuBHbIE JIM J)KU3Hb HA APYTUX rajgakTHKax?
YEepHBIE ABbIPbI U aKTUBHOCTH CywecTtsoBaHue

ranakTtuk. lIpencrasnenue o «CBepXMacCHUBHBIX YEPHBIX JbIP
KOCMOJIOTHUHU 1 AKTUBHOCTb FJIAKTHK.
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HNEPEYEHb IPAKTUYECKHUX 3AHATHIA

IIpunoxenue 2

Conep:xkanue . Koa-Bo
TeMbl NPpAKTHYECKUX 3aHATHIT
o0yueHust 4acoB
Paspea 1 Ilpeamer acCTPOHOMHH, OCHOBbI NPAKTHYECKOH ACTPOHOMHH
Tema 1.2 Hebecnas IIpaktnueckas pabora Ne 1 IlpuHUOMDBI OmnpeneneHUs 2
cepa, ocobble TOUKH | reorpagu4ecKkoli MUPOTHI U AOITOTHI MO ACTPOHOMUYECKUM
HebecHOI ceprr HaOJTIO IEHUSIM
Pasnen 2 3akoHbI ABHKEHHSI HEOECHBIX TeJ
Tema 2.1 Ctpykrypau | Ilpaktudeckas pabora Ne 2 Pemenue 3amad Ha 3aKOHBI 2
macmtabbl Conneunoit | Kemnepa
CHCTEMBI
Tema 2.2 Metozpl IIpaktrueckas padora Ne 3 OnpeneneHne pacCTOSIHHNA 1O 2
OTIpeneNIeHUs HeOECHBIX TeN U HX Pa3MEPOB
PacCTOSIHUM 10 Tel
CoJIHEYHOM CHUCTEMBI
Paznen 3 CosiHeuHasi cMcTeMA, METOABI ACTPOHOMHYECKHX HCCJIEA0OBAHUH
Tema 3.1 IIpakTuyeckast padora Ne 4 Pabora ¢ mOABUKHON KapTol 2
[Ipoucxoxnerne 3BE3THOrO Heba.
CoJHEe4YHO CUCTEMBL. IIpaktuyeckast pabora Ne 5 Pabora ¢ mnaHom CojiHEYHOU 2
Cucrema 3emms—JIyHa. | CHCTEMBL
Tema 3.3 [Ipakrrueckas padora Ne 6 CiekrpanbHbiii aHamu3. D ekt 2
DJNEKTPOMArHUTHOE Honnepa.
U3JIy4YEHUE,
KOCMHYECKHE JTY4IH
Pa3nen 4 3Be3anl
Tema 4.1 3es3nsl | [IpaxTrueckue paborsl Ne 7 Pemenne 3ama4 o teme 2
DU3NKO-XUMHUYECKUE «OnpeneneHue pacCTOSHUN 10 3Be3/1, apajlsIakcy»
XAPaKTEPUCTUKH U HX
B3aUMHAsl CBSI3b.
Paszpen S. N'anaktuku. Ctpoenne u 3sononnst Beeniennoii
Tema 5.2. IIpakTuueckast pabora Ne8 3axon Xabb6na. PenukroBoe 3
CepxmaccuBHbIE U3Jy4deHHe.
YepHbBIE IbIPBI U
AKTUBHOCTB TJIAKTHK.
HTOro 17

21



OBPA3OBATEJIbHBIA MAPIIIPYT

IIpunoxenue 3

Kontponupyemsble
KonrtponbHas paszensl (T%Mbl) Kontponupyemsl Ouenounbie cpeacTsa
TOYKA y4eOHOM € pe3yJIbTaThl
TUCITUTLTAHBI
Nel Pa3zpen 1 llpeamer | JIP5,JIP9,MP5, | Kourpoasnas | 1. Teoperuueckue
ACTPOHOMHUHM. padora BOIPOCHI
OcHOBBI 11P1,11P3 2. IIpakTUUECKOE 3aaHUE
NPaAKTHYECKOH 3. Tect
ACTPOHOMMH
Ne2 Paznen 2 3axouwr | JIP4,/IP9, MP4, | Koutpoabnas | 1. Teoperuueckue
ABHKEHUS MP5,I1PI, padorta BOIPOCHI
He0eCHBIX TeJl 2. IlpakTuyeckoe 3agaHue
I11P4,I1P5 3. Tect
Ne3 Pazgen 3 JIP4, JIP9, Konrtpoabnasi | 1. Teoperuueckue
ConHeuHast JIP14,MP4, padora BOIPOCHI
CHCTEMA, MeTOAbI MP5,ITP1ITP2, 2. IIpakTuyeckoe 3a1aHue
ACTPOHOMMYECKHX 3. Tect
HCCJIEeI0BAHUI ITP3,ITP4,IIP5
Ned Paznen 4 3Be3abl JIP4, JIPY, Kontpoabnas | 1. Teoperuueckue
JIP14,MP4, padora BOIPOCHI
MP5,ITPLIIP?, 2. IIpakTuyeckoe 3aqaHue
3. Tect
I11P3,I1P4,I1P5
Nes Pa3nen 5 JP5,JIP9,MP5, | Konurpoasnas | 1. Teoperuueckue
I'anakTuku. pabdora BOIIPOCHI
Crpoenue u 11P1,11P3 2. [IpakTUUECKOE 3aaHUE
IBOJIOLMSA 3. Tect
Bceesiennoii
Ne6 Jonyck k Moprdonno | 1. IlpakTuueckue padoThI
SK3aMeHy/ 2. Tectsl
3a4eTy 3. KorTposbHble padoThI
[IpomexkyTou DK3aMeH Ik3amenanuo | 1 Teopernueckue
Hast HHbIE BOIPOCHI TIO COAEPIKAHUIO
aTrrecraums OonJsieTbl Kypca

2. TunoBble 3aMaHus
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Ne
n/n

NNCT PETUCTPALUMN NBMEHEHUN N AOMONTHEHWNA

Pasgen pa6ouei
nporpamMmb!

3.2
YyebHo-
MeTONYECKOE U
WHopMaLMOHHOe
obecrieyeHne
peanuzaumm
nporpammb|
3 YCNOBUA
PEATN3ALNN
YUYEEHOW
ANCUNMIVHBI

3 YCNOBUSA
PEAJTU3ALNN
YYEEHOWN
ONCUNMIVHBI

3 YCNOBUSA
PEAJTVU3ALNN
YYEEHOWN
ONCUNMIVHBI

KpaTkoe cogepyxaHue 13ameHeHUs/4omnoTHeHUs

Paboyass nporpamma Yy4ye6HOW AUCUMMIMHBI - «ACTPOHOMUS»
aKTyanmsspoBaHa. B pabouylo mporpaMmy BHeECEHbI CrefytoLLue
N3MEHEHUSA:

B cBA3sM ¢ 06HOBMAEHMEM  NNaTopMbl  3/1EKTPOHHON
61B6NNOTEUHON cUCTeMbl “3HaHMYM” B TEKCT pasgena 3.2 Pa6ouein
nporpaMMbl  BK/IHOYEHbl OGHOBJ/IEHHbIE PEXMMbl  A0CTyna Ha
NH(OPMaLMOHHbIE NCTOUHUKM.

B cBA3K ¢ 06HOBNEHVEM MaTepUanbHO-TEXHNYECKOr0o obecrneyeHmns
n. MartepuasbHO-TEXHUYECKOe 0b6ecneveHne unMTaTb B HOBOWA
pegaxkumm:
KabnHeT ECcTeCTBEHHOHAYUHbIX ANCLUM/INH
YuebHas ayauTopus AN NPOBefeHUs y4YebHbIX, MPaKTUYECKUX
3aHATUIA, NS rPYNNoBbIX U UHAMBUAYA/IbHBIX KOHCYNbTaUuiA, Ans
TEKYLLEro KOHTPONS 1 NPOMEXXYTOYHOM aTTecTaumm.
Pabouee MecTo npenojaBaTenisi: MepcoOHasIbHbIA  KOMMbHOTEP,
pabouve MecTa 0byvaroLmxcs, fockKa yvebHasi, yuebHas mebenb
B cBA3K ¢ 06HOBNEHVEM MaTepUasibHO-TEXHUYECKOro obecrneyeHmns
n. MaTepuasibHO-TEXHUYECKOe O6ecrevyeHne uutatb B HOBOWA
pesaxkumm:
MS Windows (nognucka Imagine Premium) gorosop [-1227 ot
08.10.2018, cpok gencteuma: 11.10.2021
MS Office Ne135 ot 17.09.2007, CpoK AeicTBMA: 6eCCPOYHO
7 Zip cBobogHo pacnpocTtpaHsiemoe (https://www.7-zip.org/), cpok
[encTBYA: 6ecCpoYHO
B cBA3M C 3aK/IlOYEHMEM  KOHTPAKTOB CO  CTOPOHHWUMU
3/1EKTPOHHBLIMI 6UBIMOTEUHBIMM cUcTeMaMmn “HOpaiT” (KoHTpaKT
Ne K-55-20 ot 25.08.2020 r. OOO «DneKTPOHHOE W3[4aTesIbCTBO
FOPANT», 01.09.2020 r. no 31.08.2021 r.), “BOOK.RU”
(KoHTpakT Ne K-56-20 ot 25.08.2020 r. OO0 «KHOPyc meama,
01.09.2020 r. no 31.08.2021 r.), 36C 3HAHNYM (KoHTpakT Ne
K-60-20 ot 13.08.2020 r. OO0 «3HAHWYM», 01.09.2020 r. no
31.08.2021 r.) n. WHdopmaumoHHoe obecneyeHne 0by4veHus
yY/TaTb B HOBOW pefaKLmn:
OCHOBHBbIE UCTOYHUKW:

1 JloreuHeHko, O. B. ACTpoHOMUS [3NeKTPOoHHbIA pecypc]:
yuebHuK / JloreuHeHko O.B. — Mocksa : KHoPyc, 2019. — 263 c.
— (CMO). — Pexxum goctyna: httos://book.ru/book/930679 - 3arn.
C 3KpaHa.
2. ACTpoHOMMA [DNeKTPOHHbIN pecypc]: yyebHoe nocobve Ans
cpegHero npodeccrnoHanbHoro obpasoBanus / A. B. Konomuel, [1
Ip.] ; oTBeTCTBeHHbIN pegakTop A. B. Konomueu, A. A. CadoHoB.
— Mocksa : M3gatenbctBo HOpaiit, 2019. — 293 ¢. — Pexum
pjoctyna: https://urait.ru/bcode/429393 - 3arn. ¢ aKpaHa.

JononHnTenbHble UCTOYHUKM:
1 EcbkoB, E. K. 3Bontoums BeeneHHOM 1 XXU3HWU [DNeKTPOHHbIN
pecypc]: y4yebHoe nocobue / E. K EcbkoB. - Mocksa: HULL
NH®PA-M, 2015. - 416 c- Pexxum foctyna:
https://new.znanium.com/read?id=88259
2. PsHpgann, J1. [JocTyyaTbca A0 Hebec: HayuHbiii B3rnsig Ha
YCTPOCTBO BceneHHon [AneKTpoHHbIA pecypc] / J1 PsHgann. -
MockBa: AsbMnHa HOH-(OMKLIH, 2016. - 518 c. - Pexxum fgoctyna:
https://new.znanium.com/read?id=72940
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[Jara, Mognuck
Ne npoTokona npeaceaaTens
3acegaHusa NK MK

11.09.2019 r.
[MpoTokon Ne 1

16.09.2020 .
[MpoTokon Ne 1

16.09.2020 T.
[MpoTokon Ne 1

16.09.2020 .
MpoTokon Ne
1
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