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IlosicHuTeILHAS 3aMUCKA

Paboyas mporpamMma 1o acTpoHOMHH pa3paboTaHa Ha OCHOBE TpeOOBaHUHU K pe3ylbTaTaM OCBOSHHUS OCHOBHON 0Opa3oBaTENbHOM MPOTpaMMBI
OCHOBHOTO 00IIero o0pa3oBaHMs, NPEACTABICHHBIMU B (elepajbHOM TOCYAapCTBEHHOM 0Opa3oBaTeslibHOM cTaHaapre. Pabowas mporpamma mo
actpoHoMuu Uit 12 kjacca oOecrieynBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
cpeaHero oOpa30BaHUS C y4ETOM 00pa30BaTENbHBIX MOTPEOHOCTEH U CIIOCOOHOCTEH 00YJIArOIINXCS IIKOJIBI 3aKPBITOTO THITA, OMUCAHHBIX B IEJIEBOM
paznesne ocHOBHOM oOpazoBaTesnbHOU nporpammbl KOV «Cpennsst mkosia Ne 4 (04HO-3a04HAs)».

HopmatuBHO-IpaBOBYIO OCHOBY JIsi pa3paOOTKH HacTosiled padouell mporpamMbl 1o ydeOHOMY HpeaMeTy «ACTPOHOMHUS» COCTaBIISIFOT
CIIEYIOIINE JOKYMEHTHI:

1. ®enepanbublii 3ak0H OT 29 nekadbpst 2012 roma Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®denepanun» (¢ M3MEHEHUSAMU U
JIOTIOJTHEHUSIMU ).
2. ®enepanbublii 3akoH 0T 01.06.2005 Ne 53-03 «O rocyaapctBeHHOM si3bike Poccuiickoit deneparmmy.

3. [lpukaz MunucrtepcTBa oOpazoBanusi U Hayku Poccuiickoit ®@enepamuu ot 17.05.2012 Neo 413 «OO6 yrBepxkaeHun GeaepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa cpefaHero oodmiero oopazoanus» (B pea. IlpukazoB MunoOpuayku PD ot 29.12.2014Ne 1645, ot
31.12.2015 Ne1578, ot 29.06.2017 Ne 613, Munnpocsenieanst P® ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot 12.08.2022 Ne 732, ot 27.12.2023
Ne 1028).

4. Ilpukaz MunnctepctBa mpocBemenus Poccuiickoit @®enepanuu ot 18.05.2023 Ne 371 «OO6 yrBepxkaeHun GdeaepaabHON
00pa30BaTeILHOM TPOTPaMMBI CPETHETr0 00mero o0pa3oBaHUs» (C W3MEHEHUSMH, YTBEPKICHHBIMH IPUKA30M MHHHCTEPCTBA TIPOCBEIICHHUS
Poccuiickoit ®deneparuu ot 19.03.2024 Ne 171).

5. Ilpuka3z MunucrepctBa npocsemenust Poccuiickoit deneparuu ot 22.03.2021 Ne 115 «O6 yrBepxknaenuu Ilopsnka opranuzanuu u
OCYIIIECTBJICHUSI 00pa30BaTEIHHOM NEATEILHOCTH MO0 OCHOBHBIM 00IIe00pa30BaTEIbHBIM MPOrpaMMaM HAadaJIbHOTO OOIIEro, OCHOBHOTO OOINEro u
cpemHero o0Iiero oopasoBaHus).

6. IIpuka3 Muntocra PO nu MunucrepcrBa obpazoBanus U Hayku Poccuiickoit @eneparuu ot 06.12.2016 Ne 274/1525 «O06 yTBep)acHUN
[Topsinka opranu3anuy NOJyYeHHs] Ha4YaJIbHOTO O0IEero, OCHOBHOIO OOIIEro U CpeHero o0I1ero o0pa3oBaHus JHIIaMU, OTOBIBAIOIIMMYU HaKa3aHUE B
BH/JIC JTUIIIEHUS CBOOOIBI» (C m3MeHeHus MU oT 20 aexadpst 2018 roma).

7. OcHoBHasg o0meoOpazoBaTenbHas Hporpamma cpenHero oo6mero obOpazoBanus KOV «Cpennsas mkona Ne 4 (o4HO-3a04Has)»
(penaxmus Ne 3), yrBepkaeHHas mpuka3zom oT 25.06.2024 Ne 60.

8. [locranoBnenue [ maBHOrO rocynapctBeHHOro canutapHoro Bpaya P® ot 28.09.2020 Ne 28 «O6 yrBepxaeHun canutapubix mnpasui CI1
2.4.3648-20 «CaHuUTapHO-2MUIEMHUONIOTHYECKHE TpPeOOBaHUS K OpraHU3alMsIM BOCHUTAHHS U OOy4YeHHs, OTAbIXa U O3JIOPOBJICHHS JeTe u
MOJIOIEKI.

9. IloctanoBnenue ['maBHOrO rocymapcTBeHHOro caHutapHoro Bpada P® ot 28.01.2021 Ne 2 006 yTBepXkIe€HUHM CAaHUTAPHBIX MPaBUI U
HopMm CanlluH 1.2.3685-21 «I'urueHndyeckue HOPMATUBBI U TpeOOBaHHS K OOECIEUEHHIO OE30MacHOCTH U (MJM) OE3BPEJHOCTH Ul YeloBeKa



(haKkTOPOB Cpellbl OOUTAHUSD).

10. IlocranoBnenue InaBHOro rocynapcrBeHHoro canutapHoro Bpaya P® ot 30.06.2020 Ne 16 «OO0 yTBep)KIE€HUM CaHUTAPHO-
snunaemuonornyeckux npasui CII 3.1/2.4.3598-20 «CaHuTapHO-31TUAEMHUOJIOTHYECKUE TPEOOBAHUS K YCTPOHCTBY, COJACP)KAHUIO W OpraHU3alud
paboTbl 00pa3oBaTENbHBIX OPraHU3alUN U APYrHX OOBEKTOB COLMAIBHON MH(PACTPYKTYpHI Ui JeTeld W MOJIOJCKU B YCIOBHAX PAaCHpPOCTPAHEHU S
HOBO#1 kopoHaBupycHoi unpekiu (COVID-19)» (c uamenenusimu ot 21.03.2021).

11. Ilpukaz Munnpocsemmenust Poccun «O0 yrBepxkaeHun @enepaibHOrO MepeyuHs y4eOHUKOB, JOMYIIEHHBIX K HCIOJIb30BAaHUIO IPU
peannu3anuy UMEIOLINX rOCyIapCTBEHHYIO aKKpPEIUTALUI0 00pa30BaTeIbHBIX IPOIPAMM HA4aJIbHOTO OOIEro, OCHOBHOTO OOIIEro, CPeTHEro OOLIero
o0pa3oBaHusl OpPraHU3ALUSAMH, OCYILECTBIIIOUIMMH OOpa30BaTEIbHYI0 JAEATENBHOCTh W YCTAHOBJIEHUS IPENEIBHOTO CpPOKa HCIIOJIb30BaHUS
UCKIIIOYEHHBIX Yy4eOHuUkoB» oT 21.09.2022 Ne 858 (c u3MeHEHMsIMH, YTBEPXACHHBIMU NpHUKazoM MuHucTrepcTBa mnpocBemienus Poccuiickoit
Oenepaunn oT 21.02.2024 Ne 119, ot 21.05.2024 Ne 347).

12. Tlonoxenue «O pabouymx mporpamMmax y4eOHBIX MPEIMETOB, KypCOB, MOJYJEH Ka3eHHOTO O00Ie00pa3oBaTEIBHOTO YUPEKICHUS
Ownmckoit oomactu «Cpennsist mkosa Ne 4 (ouHO-3a049Hast )», yTBepxkaeHHOE mpruka3zom ot 09.08.2023 Ne 70.

13. TIporpamma «Actporomus 10-11» mist 06mmeoOpa3oBaTeNbHBIX MKOJI peKOMeHa0BaHHONH MunncTepcTtBoM OOpa3oBanus u Hayku PO
(aBrop B.M.Uapyrun, ITpocsemienwne, 2017 r);

N3ydenne acTpoHOMHH HAa 6a30BOM YPOBHE CPEIHEro 001Iero oopa3oBaHusl HAMPABJIEHO HA TOCTHKEHUE CIIETYIOIINX HeJIei:



— OCO3HAaHHE NPUHIMIMAIBHOW POJM ACTPOHOMHUHM B TO3HAHWUHU (YHAAMEHTAIBHBIX 3aKOHOB HPUPOABI M (OPMHPOBAHUS €CTECTBEHHOHAYYHOM
KAapTHUHBI MUDA;

— npuoOpeTeHre 3HAHWKM O (U3UYECKOH NMpHpoJie HEOSCHBIX TEN M CHCTEM, CTPOSHUS 3BOJIONMU BceleHHOH, MPOCTPAaHCTBEHHBIX U BPEMEHHBIX
Mmaciutabax Beenennoit, Hanbosiee BaXKHBIX aCTPOHOMHUYECKUX OTKPBITUSAX, OMPEACTUBIINX PA3BUTHE HAYKHA U TEXHUKH;

— OBJIQJICHHE YMEHUSAMHU OOBSCHATH BUIMMOE TMOJOXKEHHE U JBWKEHUE HEOSCHBIX TEJI MPUHLUIIAMH OINpPEICNICHHSI MECTOIIOJIOKEHUSI M BPEMEHH TI0
ACTPOHOMUYECKUM OOBEKTaM, HAaBbIKAMU IPAKTHMYECKOTO HCIIOJIb30BAHUS KOMIIBIOTEPHBIX MPUIIOKEHUH Ui ONpeAesieHUs] BUAA 3BE3JHOrO Heba B
KOHKPETHOM ITYHKTE JUIsl 3aJaHHOTO BPEMEHH,;

— pa3BUTHE TO3HABATEIFHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEW B MpOLIECCe MPUOOPETeHUsI 3HAHWN 10 aCTPOHOMHUH C
MCTIOJIb30BAHMEM PA3IMYHBIX UCTOYHUKOB HH(POPMAIIMH U COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— (hopMHpoBaHNE HAYYHOTO MUPOBO33PEHMUS;

— (QopmMupoBaHHE HABBIKOB HCIOJb30BAaHUS E€CTECTBEHHOHAYYHBIX M (U3MKO-MATEMaTHYECKMX 3HaHWM a7 OOBEKTHOTO aHaju3a YCTpPOMCTBa
OKPY’KaIOILIEro MUpa Ha IpUMepe JOCTHKEHUN COBPEMEHHOM acTpOo(U3UKH, aCTPOHOMHU U KOCMOHABTHKH.

3agauya aCTPOHOMMHU, KaK M JTIOOOTO0 €CTECTBEHHOHAYYHOTO MpeaIMeTa, U3y4aeMOoro B OCHOBHOM IIKOJI€ MJIM Ha 6a30BOM YPOBHE B CTapIIeH IIKoJIe, —
(dhopMupoOBaHNE ECTECTBEHHOHAYYHOW T'PAMOTHOCTH. EcCTeCTBEHHOHay4dHas TpPaMOTHOCTh — 3TO CIIOCOOHOCTH 4YeJIOBEKa 3aHUMAaTh AKTHUBHYIO
Fpa)KHaHCKYIO IIO3ULINUIO 110 BOHpOCaM, CBSI3aHHBIM C paSBI/ITI/IeM C€CTCCTBCHHBIX HaYK 158 HpI/IMeHeHI/IeM nux JIOCTPI}KCHI/Iﬁ, a TAKXE €0 ITOTOBHOCTH
I/IHTepeCOBaTI)CSI eCTeCTBeHHOHayllHI)IMI/I nacsaMu, 3T0 HE CHHOHHUM eCTeCTBeHHOHay‘-IHI)IX 3H3HI/II71 158 YMGHI/II\/II, a 3HAHUA U yMeHI/IH — B }ICIZCTBHH, " HC
HpOCTO B JIeI\/'ICTBI/II/I, a B }IeﬁCTBI/II/I HpI/IMeHI/ITe.]'H)HO K peaJ'II)HI)IM 3agavyam. ECTeCTBeHHOHay‘IHO FpaMOTHBIﬁ YCJIIOBCK CTpeMI/ITCZ y‘—IaCTBOBaTB B
apFYMeHTI/IpOBaHHOM 06cy>1<11eH1/m npo6neM, OTHOCAIIMUXCSI K C€CTCCTBCHHBIM HaYKaM U TCEXHOJIOTHAM, 4YTO Tpe6yeT OT HETO cneﬂyromnx
KOMITETCHTHOCTEH

— HAYYHO OOBSICHSATD SIBJICHHS;

— MOHUMATh OCHOBHBIE 0COOCHHOCTH €CTECTBEHHOHAYYHOTO MCCIICIOBAHMUS;

— MHTEPIIPETUPOBATH JIAHHBIC U UCIOJIb30BaTh HAyYHBIEC I0KA3aTEILCTBA VIS TIOJyUYE€HHUS BHIBOJIOB.

IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 NMpeaMeTa



JINYHOCTHBIMH pe3yJabTaThl.

- (QopmupoBaHUE YMECHHS YIPABISATH CBOCH MO3HABATEIHLHOU JEATEILHOCTHIO, OTBETCTBEHHOTO OTHOIIICHUE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOPa3BUTHIO U CaMOOOPA30BaHUIO, @ TAKXKE OCO3HAHHOMY [IOCTPOCHUIO HHANBUAYaIbHOM 00pa30BaTEIbHOM IESTEIBHOCTH HA OCHOBE YCTONYUBBIX
IO3HABATCIIbHBIX HHTCPECOB,

- (opmupoBaHUE MO3HABATEIHPHON U HHPOPMAIIMOHHOW KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pa0OThl ¢ KHUTAMH U TEXHUICCKIMHU
cpencTBaMu UH(OOPMAIMOHHBIX TEXHOJIOTHH;

- (bOpMI/IpOBaHI/IC y6e)KIICHHOCTI/I B BO3MOJXHOCTH IMO3HAHUWA 3aKOHOB IMPUPOALI U UX MCIIOJIBb30BAHUSA HA 01aro Pa3BUTHUA YeJI0BECUCCKOM OUBHJIN3allU U ;-
- (opMupoBaHHE YMEHUS HAXOAUTh aJIeKBATHbIE CIIOCOOBI MOBEACHNUS, B3aUMOJACUCTBUSI U COTPYIHUYECTBA B IpoLiecce yueOHOM 1 BHEyuUeOHOM
ACATCIIBHOCTH, IMPOSABJIATE YBAXKUTCIIBHOC OTHOICHUC K MHCHHWIO OIIIIOHCHTA B XOA€ O6CY)KI[6HI/I$I CIIOPHBIX HpO6J'ICM HAYyKH,

- (QopmHpOBaHUE MOJIOKUTEILHOTO OTHOLIEHUS K POCCUIICKOM aCTPOHOMHYECKON HayKe.

MeranpeamMeTHble pe3ylbTaThl - GOPMUPOBAHNE YHUBEPCAIBHBIX YueOHBIX neicTBuil (YVY]I).
Pezynamuenvie YY/I.

- CaMOCTOSTEIHLHO OTPEACIIATH 1NN, CTABUTh U (OPMYITHUPOBATH COOCTBEHHBIC 3a/1a4i B 00pa30BaTEIbHOMN JIEATETLHOCTH U )KU3HEHHBIX CUTYAIIHSIX;
- OIIEHUBATh PECYPCHI, B TOM YHCIIE BPEMS U APYrue HeMaTepHaAIbHbBIE PECYPChl, HEOOXOAMMBIE JIJISl IOCTHUKEHUS TTOCTAaBICHHOW paHee 1eH;
- COIIOCTABJISITH UMEIOIINUECS BO3MOYXHOCTH U HEOOXOIUMBIC JUTSI IOCTHKEHUS 1IN PECYPCHI;
- Opranu30BbIBaTh A3((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIMMBIX IS IOCTHIKEHHUS MTOCTABICHHOM 1IEIH;
- ONpPEAEIATh HECKOJIBKO MYTEH JTOCTHIKEHHUS MTOCTaBICHHOM 1IN,
- BBIOMpaTh ONTUMAIBHBIN MyTh TOCTHKEHUS 1€, YIUTHIBast dPPEKTUBHOCTH PACXOI0BAHUS PECYPCOB U OCHOBBIBASICH HA COOOPAKECHUSAX ITHKU U
MOpaJIH;
- 3a7aBaTh MapaMeTPbl U KPUTEPHH, TIO KOTOPHIM MOKHO OTIPEICIUTh, YTO 11EJIh JOCTUTHYTA;
- COIIOCTABJISATH MOJIYUCHHBIH PE3YJIbTAT NEATEILHOCTH C TIOCTABICHHON 3apaHee 1eblo;
- OIICHUBATH MOCJEACTBUS JOCTHKCHUS MOCTABIICHHOM 1EIM B YIY€OHOM AESITEIIbHOCTH, COOCTBEHHON KU3HU M )KM3HU OKPYKAIOITUX JIFOJICH.
Ho3nasamenvuvie YY/I:

- KJ'IaCCI/I(bI/II_[I/IpOBaTB 00BEKTHI HCCJICN0BaHUs, CTPYKTYPHUPOBATH HSYHaGMBIﬁ MaTcpural, q)OpMy.HI/IpOBaTB BBIBOJbI M 3aKJIIFOUYCHHUA,

Ha IPAaKTHUKE IIOJIb30BATbCA OCHOBHBIMU JIOTHYCCKUMH IIpUEMaAMH, MCTOIaMHU Ha6J'IIO,Z[CHI/I$I, MOACIIUPOBAHUS, MBICJICHHOT'O SKCIICPUMCHTA,
IIPOrHO3HUPOBAHUS;

- aHaJIM3UpPOBATH Ha6moz[aeMHe SIBJICHUS 1 OOBSICHSTH MMPUYIKUHBI HX BO3BHUKHOBCHUS ]

- BBIIOJIHATH ITIO3HABATCIIBHBIC U TPAKTUYCCKUC 3a/IaHUS;

- H3BJICKATb I/IH(I)OpMaI_II/H-O N3 pa3JIMYHbIX HCTOYHUKOB (BKJ'IIO‘IaSI cpeacrBa MaccoBoO I/IH(I)OpMaI_II/II/I u I/IHTepHCT-pecprBI) " KPUTHYCCKU €C
OIICHMBATD,



- T'OTOBUTH COO6IJ_ICHI/ISI " NIpE3CHTAllMU C UCIIOJIb30BAHUCM MAaTCpHUAJIOB, ITIOJTYYCHHLIX U3 I/IHTepHeTa Hu Jpyrux UCTOYHHUKOB.

Kommynukamuenwvie YY/I:

- OCYILECTBIISITh JICTIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK BHYTpH 00pa30BaTeIbHOM OpraHn3alny, TaK 1 3a €€
npeaesiaMn);

- IIPH OCYIIECTBIIEHUU I'PYIIIOBOI paOdOThl OBITH KaK PyKOBOJIUTENIEM, TaK U YWICHOM IMPOEKTHOM KOMaH/bl B Pa3HBIX POJISIX (TE€HEPATOPOM HJEH,
KPUTHKOM, UCIIOJIHUTEJIEM, IPE3CHTYIOIIMUM U T. 11.);

- pa3BEepHYTO, JOTUYHO U TOUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM a/IEKBAaTHBIX (YCTHBIX U MHCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

- pacrno3HaBaTh KOH()IUKT T'€HHbIE CUTYallUH U IPEJOTBpalaTh KOHMIUKTHI 10 UX aKTUBHOU (a3bl;

- KOOPJMHHUPOBATH U BHINOJHATH pa0OTY B YCIIOBUSX BUPTYaJIbHOTO B3aUMOAECUCTBUS (MJIM COUETaHHSI PEaIbHOTO U BUPTYAJIBHOTO);

- COTJIaCOBBIBATh MO3UIIMU YWIEHOB KOMaH bl B Ipoliecce paboThl HaJl OOIIMM MPOYKTOM pPElIEHUEM;

- MPEACTaBJIATH MyOJUYHO Pe3yabTaThl MHAUBHIYAJIbHOM U IPYNIIOBON AEATEILHOCTU KaK Mepel 3HAKOMOM, Tak U Nepe]l HE3HAKOMOW ayTUTOpHUeil;
- [oAOMpPAaTh MAPTHEPOB JUIS 1€I0BOM KOMMYHUKALIUU, UCXO/ U3 COOOPaKEHUH pe3ylIbTaTUBHOCTH B3aUMO/IEHCTBUS, a HE JIMYHBIX CUMIIaTHI;

- BOCHPHHHMMATh KPUTHUECKHE 3aMEUaHus KaKk pecypc COOCTBEHHOTO Pa3BUTHS;

- TOYHO M eMKO (hOpMyJIUpOBaTh KaKk KPUTUUYECKUE, TaK U 0A00pUTEIbHBIE 3aMEUaHUs B aipec APYrux JIOJeH B paMKax J1eJ10BOW U 00Opa3oBaTenbHON
KOMMYHHMKAIMH, U30erasi Ipy 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYXICHUM.

IIpenmeTHble pe3yIbTaThI

- TOJIyYUTh MPEICTaBJICHUS O CTPYKTYpe U Maciutadax BceneHHOM 1 MecTe dyenoBeKka B HEl; y3HATh O CPEICTBAX, KOTOPbIE UCHOJIB3YIOT aCTPO HOMBI,
4YTOOBI 3arfiiHyTh B camble ylal€HHbIE Yok BceneHHOW M He TOJIbKO YBUAETh HeOeCHbIE Teja B HEJOCTYIHBIX C 3eMJIHM AMara3oHax JUIMH BOJIH
AJIEKTPOMArHUTHOTO M3JIyY€HHUs, HO U y3HAThb O HOBBIX KaHajaX MOJIydeHUs UHGPOpMalUU O HEOECHBIX Telax C IOMOINbIO HEUTPUHHBIX U
IPaBUTALIMOHHO-BOJIHOBBIX TEJIECKOTIOB;

- y3HaTh O HaOJIIOJIAEMOM CIIO)KHOM JBWKEeHHH TuiaHeT, JIynsl u Connua, ux uHTepnperauuu. Kakyio posis urpanu HaGmoneHus: 3atMeHuit JIyHbl u
ConHia B *U3HU OOIIECTBA U UCTOPUS UX HAYYHOTO OObsicHeHHs. Kak Ha OCHOBE acCTPOHOMMUYECKUX SIBJICHUN JIOAM HAYYUIHCh U3MEPSTH BpeMs U
BECTHU KaJICHaph;

- y3HaTh, Kak Onarojaps pa3BUTHIO ACTPOHOMHH JIOAM MEPELUUId OT TMPEJCTaBJICHUS T€OLEHTPUYECKOW CHUCTEMBbl MHpa K PEBOJIIOLHOHHBIM
MIPEJICTABICHUSIM TeIHOIEHTPUYECKON crucTeMbl Mupa. Kak Ha ocHOBe mocieqHeil ObLIM OTKPBITHI 3aKOHBI, YIPABISIIOMINE JBUKCHHEM IJIAHET, U
MO3/JHEE, 3aKOH BCEMUPHOTO TATOTEHUS;

- Ha MpUMepe HCIOJIb30BaHUS 3aKOHA BCEMHUPHOTO TATOTEHHUS MOJYyYUTh MPEICTABICHUS O KOCMHUYECKHX CKOPOCTSIX, Ha OCHOBE KOTOPBIX
PACCUMTHIBAIOTCS TPACKTOPUM TOJETOB KOCMHUECKUX allapaToB K IUIaHEeTaM. Y3HaTh, KaK MpPOSBISET ce0s BCEeMHPHOE TATOTEHHE Ha SIBICHUAX B
cucreme 3emis—JlyHa, U BOIONMIO 3TOM CHCTEMBI B OyIyIIeMm;

- y3HaTb O COBPEMEHHOM IIPEJCTaBICHUH, O cTpoeHUH COJTHEUHON CHCTEMBI, O CTPOCHHUHU 3eMJIM KakK IJIaHEThl U MpUpojie NapHUKoBOro 3¢ dekra, o
CBOMCTBAxX IUIaHET 3€MHOU IPYMIBI U TUIAHET-TUTAHTOB U 00 UCCIIEJIOBAHUSIX aCTEPOHIOB, KOMET, METEOPOHUIOB U HOBOTO Kilacca

HEOECHBIX TeJl KapIMKOBBIX TJIAHET;



- TOJYYHTH TMPEJCTABICHHE O METOJaX aCTPO(U3UYECKUX HCCICIOBAHUNA M 3aKOHAX (PM3UKUX, KOTOPBIE MCHOJB3YIOTCS Ui M3Y4eHUS (PU3NYECKU
CBOMCTB HEOECHBIX TEJ;
- y3Hath npupony CoJsHIIAa U €ro aKTUBHOCTH, KaK COJHEYHAs aKTUBHOCTH BIIMSET Ha KJIMMAT U O6uocdepy 3emin, Kak Ha OCHOBE 3aKOHOB (DU3UKU
MOJKHO paccuuTaTh BHyTpeHHee cTpoeHne ColsiHIla M Kak HaOirofeHus 3a moTokamu HelTpuHo oT CoJiHIla MOMOIIIM 3aryisgHyTh B neHTp ConHua u
y3HaTh O TEPMOSJIEPHOM UCTOUHUKE SHEPTUY;
- y3HaTh, KaK ONPEIEINIAIOT OCHOBHBIE XapaKTEPUCTUKU 3BE3/I M UX B3aUMOCBS3b MEXKIY COOOI, O BHYTPEHHEM CTPOEHHUU 3BE3]l U MUCTOUHUKAX HX
SHEPruM; O HEOOBIYHOCTU CBOMCTB 3BE3]T OEIIBIX KapJUKOB, HEUTPOHHBIX 3BE3]] U YEPHBIX AbIP. Y3HATH, KaK POXKAAIOTCA, )KUBYT U YMUPAIOT 3BE3/IBL;
- y3HaTh, KaK 110 HAOIIOJEHUSAM NYyIbCUPYIOIIMX 3BE3N Lieen] OnpenessiTh pacCTOSHUS 10 APYTUX TajlaKTUK, KaK acCTPOHOMBI 110 HAOIIOJEHUIM
JIBOMHBIX U KPATHBIX 3BE3]] ONPEAEISAIOT UX MACCHL;
- MOJIyYUTh IPEJCTABJICHUS O B3pbhIBaX HOBBIX U CBEPXHOBBIX 3BE3/1 U Y3HATh KaK B 3BE3/1aX 00pazyIOTCs TSKEIbIE XMMUUECKUE IIEMEHTHI;
- y3HaTh, KaK ycTpoeHa Hama [amaktuka — Mneunsiii [lyTh, kak pacrpeneneHbl B HEH paccesiHHbIE U IIapOBble 3BE3HBIE CKOIUIEHUSI M oOjaka
MEeX3BE3AHOTO ra3a u nblau. Kak ¢ momolpo Habmo1eH! B HH(ppaKpacHbIX Jydax YAaloCh IPOHUKHYTH Yepe3 TOJIIY MEX3BE3AHOTO ra3a U MbUIH B
ueHTp ["anakTuku, yBUIETh ABMXKEHHE 3BE3]] B HEM BOKPYI' CBEPXMACCUBHOM YEPHOM ABIPHI;
- TOJY4YUTh NPEJCTABJICHUE O Pa3IMUHBIX TUNAX TalakTHK, Y3HATh O MPOSIBJICHUAX aKTUBHOCTH TaJlaKTHK M KBa3apoB, pacHpelesIeHUU TajlakTUK B
MIPOCTpaHCTBE U (POPMUPOBAHNUU CKOIUIEHUN U STYEUCTOM CTPYKTYPhI UX pacIpe/ieieHHs;
- y3HaTb O CTPOCHHMU M 3BOJIOLUHM YHHMKAJIbHOTO oObekTa Bcenmennoit B nenom. Ilpocneauts 3a pa3BUTHEM MpEACTaBICHUN O KOHEYHOCTU U
6eckoHeyHocTH BeeneHHOH, 0 yHIaMeHTaIbHBIX MapaloKkcax, CBSI3aHHBIX C HUMU;
- TIOHATH, KaK M3 HAOII0aeMOro KpacHOTO CMEUICHHsS] B CHEKTPax NAIEKUX rajakTHUK MPUIUIM K BBIBOJAY O HECTAIMOHAPHOCTH, PACHIMPEHUU
BcenenHoii, u, 4To B MPOLUIOM OHa ObUIA HE TOJBKO IJIOTHOM, HO M ropsyeil W, 4ro HaONIOJaeMoe PEIMKTOBOE M3IYYEHHE MOATBEPHKAAET ITOT
BA)KHBIN BBIBOJ] COBPEMEHHOW KOCMOJIOTHU;
- y3HaTh, KaK OTKPBUIM YCKOPEHHOE pacuinpeHne BeceneHHOM U ero CBA3bI0 C TEMHOW HEPTrUed U BCEMUPHOUM CUJION OTTAJIKUBAHUS, IPOTHUBOC TOSILEH
BCEMUPHOU CUJIE TATOTEHNUS;
- y3HaTh 00 OTKPBITUU HK30IUIAHET — IUIAHET OKOJIO APYTUX 3BE3/ U COBPEMEHHOM COCTOSIHMM MPOOJIEMbI MOMCKAa BHE3EMHBIX [IUBUIM3AINI U CBA3U
C HUMU;

- HAy4YUThCS MPOBOIUTH MPOCTEHUIIINE ACTPOHOMUYECKHE HAOIIOCHUS, OPUEHTUPOBATHCS CPEIIU SIPKUX 3BE3] U CO3BE3IUM, U3MEPSTh BHICOTHI 3BE3 T
n ComHIa, OnpenesiTh aCTPOHOMUYECKMMHU METOJIaMHU BpeMsi, IIHPOTY U JOJITOTYy MecTa HaOmoAeHuid, u3Mmepsats auamerp CoiHIAa U U3MEpPSTh
COJIHEUHYIO aKTUBHOCTb.

B pesyabTaTe n3yueHusi yaeOHOro npeamera «ACTpOHOMHUSD HA YPOBHE CpeiHero oomero o0pazoBanms:
BpinyckHUK Ha 0230BOM YPOBHE HAYYHMTCSI IOHUMATh:



- CMBIC/I IIOHSTHIA: FCOHNCHTPUUYCCKASA U TCIMOUCHTPHUYCCKAsA CUCTCMA, BUAWMAA 3BC3AHASA BCIWMYMHA, CO3BC3JUC, NMPOTHBOCTOAHUC W COCAUHCHUC
IJIaHET, KOMETa, acTepOuJ, METEOp, METECOPUT, METEOPUT, IUIAHETa, CIYTHUK, 3Be3aa, CosHeuHas cucrema, ['anmaktuka, Bcenennas, BcemupHoe U
MOSICHOE BpEMsi, BHECOJIHEYHAS IIaHEeTa (PK30IJIaHeTa) CIEKTpalibHas KIACCH(PUKAIUS 3BE3]], MapaJlIakC, PEIUKTOBOE M3IIydeHUe, boNbIoi B3phIB,
YyepHasi IbIpa;

- CMBICJI (bPISI/I‘ICCKI/IX BCJIMYHH: ITIAapCCK, CBETOBOU roj, aCTpOHOMHUYCCKaA CAUMHULA, 3BE3JHAA BEJIMYHHA,

- CMBICT (PU3MUECKOTr0 3aKoHa Xab0a;

- OCHOBHBIE ATaIbl 0CBOCHHUSI KOCMUYECKOTO ITPOCTPAHCTBA;

- TUIIOTE3bI IIPOUCXOKIACHUA CoiHeuHon CHUCTEMBI,

- OCHOBHBIC XapaKTepUCTUKH U cTpoeHre CoHIa, COTHEUHOU aTMochepsr;

- pa3mepsl ["anakTuku, nmonoxenue u nepuos oopamennss CotHIIa OTHOCUTENBHO 1eHTpa ["aakTuku;

- IPUBOAUTH NPUMEPLI POJIK aCTPOHOMHHU B PA3BUTUN LMUBHUIIN3AallUU, UCIIOJIB30BAHUA MCTOO0B I/ICCJICJIOBaHI/IfI B ACTPOHOMMH, PA3JIMIHBIX JUAITIA30HOB
ANIEKTPOMATrHUTHBIX H3TydeHUHN i mojydeHus uHbopmanuun o0 oobekTax BcenmeHHOMU, MoiydeHus: aCTPOHOMUYECKON WHGOPMAIMU C TTOMOIIBIO
KOCMHYCCKHX allllapaToB U CIICKTPAJIbHOT'O aHAJIN3a, BJIMAHUSA COJIHEUHOU aKTUBHOCTH Ha 3€MJ'IIO;

- OIIMCHIBATH U OOBACHSITH pasinyius KaneHz[apeﬁ, YCII0BHA HACTYIUICHUA COJIHCYUHBIX W JIYHHBIX 3aTMCHI/II\/JI, (1)&3131 .HYHI:I, CYTOYHBIC JIBUKCHHA CBCTHII,
IIPUYUHBI BO3HUKHOBCHHUSA IMPUIWBOB W OTJIIMBOB; IPHUHIIMIT JlefICTBI/IH OIITUYCCKOI'0 TCJICCKOIIa, B3aMMOCBS3b CbI/ISI/IKO -XUMHUYCCKUX XapPaKTCPHUCTHUK
3BE3]] C UCIIOJB30BAHUCM JUarpaMMbl «IIBE€T-CBETHUMOCTL, ®H3qucxne IMPUYUHBI, OMPCACIIAIONIME PABHOBECHA 3BC3]], HCTOUYHWK JHCPIrUn 3BEC30 U
MPOUCXOKACHIE XUMHUECKHUX AIEMEHTOB, KpaCHOE CMEIIeHHE ¢ ToMoIbio ¢ dekra [omiepa;

- XapaKTepu3oBaTh OCOOEHHOCTH METOJOB TIO3HAHUS AaCTPOHOMHH, OCHOBHBIE JJIEMEHTHI W CBOWCTBa TutaHeT COJIHEYHOW CHCTEMBI, METOJIbI
OTIpeIeTICHUST PACCTOSTHUM ¥ IMHEWHBIX pa3MepOB HEOCCHBIX TeJI, BO3MOKHBIC ITYTH 3BOJIIOIIUH 3B€3]] PA3INYHON MaCCHI,

- HaXOJUTh Ha HeOe OCHOBHBIE co3Be3aus CeBepHOro moiymapus, B TOM uucie bonpmryto Mensemuiy, Manyto Mensenuiy, Bonomnac, Jle6enp,
Kaccuonero, OpuoH; cambie sipkue 38e37b1, B TOM unciie [lonsipayro 3Be3na, Apkryp, Bery, Kanemny, Cupuyc, berensreiize;

- HCIIOJIb30BaTh KOMIIBIOTEPHBIE MPHIIOKEHUS Al ompenenenus nojoxxkenuss Conuna, JIyHsl U 3Be31 Ha J00yI0 J1aTy M BpeMs CTOK Jis JaHHOTO
HACEJIEHHOTO MYHKTA;

- HCTI0JIb30BaTh IPHOOPETEHHBIE 3HAHUSA U YMEHUS B IPAKTHUUECKOMN EATEIbHOCTH U MIOBCETHEBHON K U3HHU:

- 17151 TOHUMaHUS B3aUMOCBSI3U ACTPOHOMUU U C IPYTMMH HayKaMU, B OCHOBE KOTOPBIX JIEKAT 3HAHUS M0 aCTPOHOMMH, OTJICIICHUE €€ OT JDKEHAYK;

- 1S oLeHuBaHus HHGopMaImu, coaepxaiieiics B coodmenuss CMU, MurepHere, HAy4YHO-TIOMYJISPHBIX CTAThSIX.



Conepxxanue y4eOHOro npeamera

BBenenue B aCTPOHOMUIO

Crpoenune u macitadbl BeeneHHOH, 1 COBpeMEeHHbIE HAOII01eHUS

Kakue Tena 3anonustor Beenennyro. KakoBbl X XapakTepHbIe pa3Mepbl H pacCTOSIHUS MeX Ay HuMU. Kakue (puzndyeckue ycioBUs BCTPEUYAIOTCS B HUX.
Bcenennas pacmupsercs.

'me m kak pabOTalOT camble KPYIHBIE ONTHYECKHE TeNeCKONbl. Kak acTpoHOMBI HCCIENyloT ramma-msinydenue Bceenennoi. Yto yBuuenu
IrPaBUTALMOHHO-BOJHOBBIE U HEUTPUHHBIE TEJIECKOTIBI.

ActpomMerpus

3Bé3aH0€E HEOO U BUIUMOE IBIKEHNE HEOECHBIX CBETIII

Kakwue 3B&31161 BX0AAT B co3Be3ius OpuoHa u Jlebens. ConHile qBmxercs 1o skaunTtuke. [lnaners coBepmatoT netieoOpasHoe IBUKEHHE.

HebecHble koOpaAUHATEI

Urto Takoe HeOecHBIN 3kBaTOp M HeOecHbIM MepuanaH. Kak cTposT SKBaTOpUaNbHYIO CUCTEMY HEOECHBIX KOOpAMHAT. Kak CTpOST ropu30HTaIbHYIO
CUCTEMY HEOECHBIX KOOpUHAT.

Bugumoe nuxkenne miadver u ConHua

[letneoOpa3Hoe ABMKEHUE IIAHET, MOMATHOE M MPsIMOE ABI)KEHHE IUIaHeT. DKIMITHKA, 30JHaKalibHble co3Be3aus. HepaBHOMepHOEe IBHKEHUE
ComnHIla o 3KJIUNTHKE.

JABu:xenne JIyHbl u 3aTMeHHSA

@a3bl JIyHBI 1 CHHOIUYECKUI MECSL, YCIOBHS HACTYIUIEHUS COJIHEYHOTO M JIYHHOTO 3aTMeHui. [louemy npoucxonsaT conHeunsle 3atMenus. Capoc u
MpeCcKa3aHus 3aTMEHHIA.

Bpewms u kaneHngaps.

3BE3IHOE U COTHEYHOE BpEMSI, 3BE3THBIN U TPOMTUYECKUM TO/I.

YCTpOWCTBO IYHHOTO M COJTHEYHOTO KaJICHAapsl, MpoOIeMbl X corjacoBaHus KOMMaHCKUN U TPUTOPUAHCKUHN KaJleHapH.

HeOecHas MexaHuka

I'enmnonieHTpHUECKas cucTeMa MUpa

IIpencraBnenust o crpoeHur COJTHEYHOM CHUCTEMBI B aHTMYHBIE BPEMEHA U B CPEJHEBEKOBBLE. I €MOLIEHTpUYecKas CUCTEMa MHUPA, J10Ka3aTelbCTBO
BpaeHus 3emud BOkpyr Coinua. [Tapannakc 38€31 1 onpeJesieHue pacCTOSIHUS 10 HUX, ITapCeK.

3akonbl Kenuiepa

Otkpeitue U.Kemiepom 3akoHOB ABMkeHUs 11aHeT. OTKpbITHE 3aKkoHa BecemupHoro tsarorenus u 0606ménnsie 3akonbl Kermepa. Onpenenenue mace
HEOECHBIX Tel.

Kocmuueckue ckopocTu

Pacuétbl nmepBoii 1 BTOPOii KOCMUYECKON CKOpocTH U ux pusndeckuii cmbici. [Tonér FO.A. T'arapuna Bokpyr 3emiin o KpyroBoit opOuTe.
MexniaHeTHbIe epeIéThl.

[TonsATHE ONTUMAIBHOM TPAEKTOPUU MOJETA K IJIaHeTe. Bpems nonéra K miaHeTe U AaThl CTApTOB.

Jlyna u eé Biausinue Ha 3eMJI10

Jlynuslit penbed u ero npupoja. I[TpunusHoe B3aumoseiicteue Mexay JlyHoi u 3emnéit. Y nanenue JlyHel ot 3eMiau U 3amMe/iIeHHe BpallleHUs 3eMIIH.
IIpeneccus 3eMHOM OCH U IIpEABAPEHUE PABHOACHCTBUMN.




CrpoeHne COJHEYHON CHCTEMbI

Cospemennble npeacrasiieHusi 0 CojiHe4HOl cucreme.

CocraB ConnHeuHoM cuctembl. [lnaHeTsl 3eMHOM Tpynnbl M IUIAHETHl - TUTAHTHI, UX NPUHLUNUAIbHBIE pasnuuus. Obnako xomer Oopta u Ilosic
Koiiniepa. Pazmepsl T€1 COJTHEYHON CUCTEMBI.

IInanera 3emusn

®opma u pazMepsl 3emin. Bayrpennee ctpoenue 3emnu. Posib napaukoBoro aggekra B (opMUpOBaHUU KIMMaTa 3eMJIN.

IInaneTsl 3eMHON rpynInbI

Uccnenosanus Mepkypust, Beaepsr 1 Mapca, ux cxoxects ¢ 3emiéit. Kak mapHUKOBBIH 23PPEKT IpeeT MOBEPXHOCTh 3EMJIH | ITEPETrpeBacT aTMo chepy
Benepsl. Ectb 11 sxu3Hb Ha Mapce. OBosronus opout ciytHuKoB Mapca ®@oboca u Jleiimoca.

IInaHeThI-TUTAHTHI

®usznueckue cpoiictBa IOnurepa, CatypHa, Ypana u Henrtyna. Bynkanuueckas nestenbHocTs Ha cnytHuke IOmutepa Ho. Ilpupona xosery BOKpyT
IJIaHET-TUTaHTOB.

Il1aHeTbI-KapJIUKH M MX CBOMCTBA.

Mauible Tes1a CoJiHeUHOM cHCTEeMBbI

[Ipupona u aBmwxkeHue actrepouioB. Crenuduka ABMKEHUS Tpymn actepousoB TposiHueB u ['pekos. [Ipupona u asuxenue xomer. Iosic Koitnepa u
O6maxo xomet Oopra. [Ipuposa METEOPOB U METEOPUTOB.

MeTeopbl U METEOPHUTHI

[Ipuposaa nmagarommx 38€3/1, METEOPHbIE OTOKU U UX paguaHThl. CBSA3b MEXIY METEOPHBIMU MTOTOKaMU U koMeTaMmu. [Iprpoia kKaMeHHBIX U JKeJIE€3HbIX
MeTeopuToB. [Ipupoaa METEOPUTHBIX KPaTEPOB.

IIpakTnyeckas acrpodusuka u pusnka CoHna

Metoabl acTpo@u3nIecKnX UCCIAeT0BAHUM

VY CTpoiicTBO U XapaKTEPUCTUKHU TEJIECKONIOB pepakTOpoB U pedIeKTOpPOB. Y CTPOHCTBO pagHOTENIECKONIOB, paIMOUHTEP(HEPOMETPBHI.

Counne

OcHoBHble xapakrepuctuku CosHua. OmnpeneneHue Macchl, TeMIeparypsl M xumudeckoro cocraBa CosHua. CTpoeHue COJHEUHOM aTtmocdepsl.
CouiHeuHast akTUBHOCTb U €€ BIMsHME Ha 3eMIto 1 6rocdepy.

Buytpennee crpoenue CosiHua.

Teopernuecknii pacy€r temmepaTypbl B ueHTpe CoaHua. SInepHBbI MCTOYHMK JHEPrUU U TEPMOSJEPHBIE PEAKLUU CUHTE3a Iellds U3 BOJOPOJa,
nepeHoc sHepruu u3 nenrpa CosiHIAa HapyXKy, KOHBEKTHUBHAasI 30Ha. HelTpuHHbIN Teneckon u HaOmoieHust ToToka HelTpuHo oT ConHua.

3BéE31bI.

OcCHOBHBIE XapaKTePUCTHKH 3BE3]

OmnpeneneHrne OCHOBHBIX XapaKTEPUCTUK 3BE3/: MACChl, CBETUMOCTH, TEMIIEPATYPbl U XUMUYECKOT0 cocTaBa. CriekTpaibHas KiaccupuKanus 3BE31 U
e€¢ usznueckre oCHOBBIL. J(narpaMma «CreKTpaIbHbIN KJIacC» — CBETUMOCTD 3BE3]l, CBSI3b MEX/y MAaCCON U CBETUMOCTBIO 3BE3L.

BuyTrpennee crpoenue 3Bé31

CrpoeHue 3Be37bl IIIaBHOU MOCIEA0BATEIBHOCTH.

CrpoeHue 3B€37] KpaCHBIX TUTaHTOB U CBEPXTMIaHTOB.

Beable kapanku, HeHTPOHHBIE 3BE3/1bI, MYJIbCAPBI H YEPHbIE AbIPbI




Crpoenue 3BE311 OebIX KapiIHKOB U Mpeen Ha ux maccy — npenen Yannapacekapa. Ilynbcapsl u HeliTponHblie 3BE31b1. [Ipupoaa 4€pHBIX ABIp U UX
rapaMeTpsl.

J(BoliHbIe, KpaTHbIE U NePeMEeHHbIe 3BE3bI

HaGnronenust ABOWHBIX M KPAaTHBIX 3BE3]. 3aTMEHHO-TIEpeMeHHbIe 3BE3/1bl. OnpeiesieHne Mace IBOMHbIX 3BE3. [lynbcupyromime nepeMeHHbIe 3BE3/bI,
KpHUBBIE U3MEHEHUs Oiecka nedens. 3aBUCUMOCTh MEXKY CBETUMOCTBIO U MEPHOAOM myabcauuil y nedenn. Ledennsr — masku Bo Beenennoii, mo
KOTOPBIM OIIPEACIISIOT PACCTOSHUA 0 NAIEKUX CKOIIJICHUH U FaJaKTHK.

HoBrble 1 cBepXHOBbIE 3BE3/bI

XapaKTepUCTUKHU BCIIBIIIEK HOBBIX 3BE3/1. CBs3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMU CUCTEMaMHU, COJEpkKAIUMHU 3Be3ly Oenblii kapinuk. [leperekanue
BEIIECTBA U SJEPHBIN B3pbIB Ha IOBEPXHOCTH Oenoro kapiauka. Kak B3pbIBaloTCsi CBEPXHOBBIE 3BE3/bl. XAPAKTEPUCTUKH BCIBILIEK CBEPXHOBBIX 3BE3].
I'paBuTanimoHHbBIN KoJIanc Oesnoro Kapiuka ¢ Maccodl YaHapacekapa B COCTaBe€ TECHOM JABOWHOM 3Be3/bl — BCIBIIIKA CBEPXHOBOM NEPBOTO THUIIA.
B3pbIB MaccHBHOM 3B€3/1bl B KOHIIE CBOEH HBOJIIOLIMY — B3pPbIB CBEPXHOBOW BTOpOro tumna. HabmtoaeHre ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3I.
IBOJTIOUSA 3BE3/1: POXKIECHHE, )KU3Hb U CMEPTh 3BE3/1

Pacuér nponomKuTENbHOCTH KU3HU 3BE3J Pa3HOM MAacChl HA TJIABHOM MOCIEA0BATENIBHOCTU. [lepexol B KpacHbIE TMIaHThl M CBEPXTUTAHTHI IIOCIIE
ucyepnanus Bogopoaa. CrokoifHasi 3BOIONUS MaJIOMAaCCUBHBIX 3BE3/, U IPaBUTALIMOHHBIA KOJUIAIIC U B3pPBIB ¢ 0Opa3oBaHHMEM HEUTPOHHOI 3BE3/1bI
WY 9YEPHOM ABIPBI MACCUBHOM 3Be3/1bl. OnpeneneHne Bo3pacTa 3BE3/IHbIX CKOIIEHUH U OTIEIbHBIX 3BE3]1 M IPOBEPKA TEOPUH IBOJIFOIIUU 3BE3 1.
Mueunbli Ilyrh

I'a3 u nbLIb B IN'astakTHKE.

Kak oGpasyrorcs oTpaxatenbHble TyMaHHOCTH. [Touemy cBetsites nuddy3Hble TYMAHHOCTH

Kak KOHLIEHTpHPYIOTCS Ta30BbI€ U NBUIEBBIE TYMAHHOCTH B [ aslakTHKe.

PaccesiHHbBIE U IIAPOBBIE 3BE3AHBIC CKOIICHH.

HaGnrogaembie cBOMCTBA paccessHHBIX 3BE3MHBIX CKOIieHWH. Halmromaembie CBOMCTBA MIAapOBBIX 3BE3AHBIX CKOIICHUH. Pacripenenenune u xapakrep
JIBH>KEHUS CKOTUJIEHUH B ["anakTuke. Pacnipenenenue 3BE€3/1, CKOIJICHHM, ra3a U nbuik B ["anakTuke.

CBepxmaccuBHas u€pHas ApIpa B LeHTpe ['amakTuku u kocMuueckue nydu. MH]pakpacHble HaOmroneHs ABMKEHUS 3BE31 B IeHTpe [ anaktuku u
oOHapyxeHHe B LieHTpe ['ajakTuky cBepXMacCUBHOM uepHOM JbIpbl. Pacuér mapameTpoB cBepxmMaccuBHOW u€pHOM AbIpbl. HabmoneHns KocMU4ecKx
Jy4ei U UX CBS3b CO B3PbIBAMH CBEPXHOBBIX 3BE3I.

I'anakTukn.

Kak knaccupuuupoBanu rajgakTuku 1o (opme W KamMepTOHHas auarpaMma XaO6ma. CBONCTBA CHMPAIbHBIX, IMNTUYECKUX U HENPaBUIBHBIX
rajlakTuK. KpacHoe cMelenne B ClieKTpax raJIakTUK U OIIPEIEIICHUE PACCTOSIHUA 10 HUX.

3akon Xa00.1a.

Bpaienue raakTuk 1 TEMHasi MaTepus B HUX.

AKTHBHbBIC IT'AJIAKTHKH H KBa3aphbl

IIpupojia aKTUBHOCTH TalaKTUK, PaJUOralaKTUKU U B3aUMOJIeiiCTBYIOIIKE TadakTUKU. HeoObluHbIe CBOMCTBA KBAa3apoOB, X CBS3b C ApaMU raJIakKTHK U
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CkonjieHus raJJakTHuK

HaGnronaemble cBOMCTBa CKOIUIEHMM TajlakTHK, PEHTI'€HOBCKOE H3JIydyeHHe, TeMmIleparypa W Macca MEeXrajlaKTHYecKoro rasza, HeoOXOAMMOCTb
CYLIECTBOBaHMS TEMHOM MaTEpUU B CKOIUICHMAX rajnakTuUK. OleHKa Macchl TEMHOW MaTepuu B CKOIUICHMSX. Sluencras CTpyKTypa paclpenciacHHs
TaJIAKTUKH CKOIIJIEHUH TaJIaKTHK.




Crpoenmne u 3Boonns BeenenHoit

Koneunocts 1 6ecCKOHEYHOCTh BeeneHHON — mapaoKChl KIIacCHYeCKO KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TATOTEHHS U MPEACTABICHUS OKOHEYHOCTH U OecKOHEYHOCTH BcenenHol. DOTOMETPHUECKUI MapaJoKC U MPOTUBOPEUUS MEXK 1y
KJIACCUYECKUMU NPEJCTaBICHUAMU O cTpoeHun Beenennoil u Habmonenusmu. Heo0xoauMoCTh pUBIIeYeHUsT O0IIEH TEOPUU OTHOCHUTEIBHOCTH IS
nocTpoeHust Mojienu Beenennol. CBsi3b MEXIy T€OMETPUUECKUX CBOMCTB IPOCTpaHCcTBA BeeneHHoM ¢ pacnpeiesieHneM U IBUKEHUEM MaTepuu B HEH.
Pacmmpsromasicsa Beenennas

CBsi3b CpeHeN TUIOTHOCTH MAaTe€pUu C 3aKOHOM PACIIMPEHHS U FeOMEeTpHUYeCKUMU cBoiicTBamMu Bceenennoil. EBkimmoBa 1 HEEBKIMIOBA T€OMETPHS
Bcenennoii. Onpenenenue paauyca u Bo3pacra Becenennoil. Moaens «ropsueil Beenennoii» n penukroBoe usnydeHus OOpazoBaHuE XMMHYECKHX
aneMeHTOB BO Bcenennoil. OOunue renust Bo BceneHHolt u HE0OX0AMMOCTh OOpa3oBaHMsI €r0 Ha PAHHUX JTamax HBoJIIOLMM BceeneHHO.
Heo6xoaumMocTh HE TOJIBKO BBICOKOM TUIOTHOCTH BEIIECTBA, HO U €r0 BBHICOKOM TeMIlepaTyphl Ha paHHUX dTanax sBojonun Beenennoi. PennkroBoe
M3JIy4eHHE — U3JIy4€HHE, KOTOPOE OCTajI0Ch BO BCEIIEHHOM OT TOpsYero 1 CBEPXIJIOTHOTO COCTOSIHUS MATEPUN HA PaHHUX dTallax )KU3HU BCelleHHO.
Habmronaemblie cBoiicTBa peauKTOoBOro u3iaydeHus. Ilouemy HeoOXoauMo MpuBiIeueHUE OOIIeH TEOPHUH OTHOCUTEIBHOCTU JUISl IOCTPOEHHUS MOJENN
Bcenennoi.

CoBpemMeHHbIe PO0JIeMbl ACTPOHOMMH

YckopenHoe pacmupenrue BeeneHHoN U TEMHAs SHEPTrus.

Habmonenust cBepxHOBbIX 3BE€37 | THa B nan€kux rajakTHKax U OTKPBITHE YCKOPEHHOTO pacuiupeHuss Bceenennol. OTKpbITHE CHIIBI BCEMUPHOTO
OTTAJIKMBaHUA. TEMHas dHEprus yBeauduuBaeT Maccy BeenenHol o mepe e€ pacmmpenus. [Ipupona cunsl BcemupHOro orrankuBaHus.

OO6HapyxeHHe IIaHeT BO3JIE IPYTrux 3BE3.

Habmronenust 3a nBumkeHHeM 3BE37 U ONpEeNeHUs MacC HEBHJIMMBIX CIIYTHHUKOB 3BE37, BO3MYIIAIOUIMX UX MPSIMOJIMHENHOE ABMXEHHE. MeTombl
oOHapyxeHus dk3o01u1aHeT. OLieHKa YCIOBUI Ha MOBEPXHOCTSIX 3K30IU1aHeT. [lonck sk3o0mnaneT ¢ KOM(MOPTHBIMH YCIOBUSMU JJIs ’KU3HU HA HUX.
[Toucku xu3HU U pazyma Bo BceneHnHoi. Pa3BuTue mpenacTaBiieHMH O BO3HMKHOBEHHHM M CYILIECTBOBaHWHU KM3HM BO Bcenennoil. CoBpemMeHHBbIE
OIICHKHU KOJIMYECTBA BHICOKOPA3BUTHIX IUBUIM3aIMii B ["anaktuke. [lonbITku 0OHapyKeHUs U IOCBUIKA CUTHAJIOB BHE3EMHBIM LIMBUITU3ALIUSM.

Y4eOHO-MeTOoAN4YeCKOe o0ecnieueHrne 00pa30BaTeIbHOM AeATEIbHOCTH



1. IIporpamma «Actporomus 10-11» mns o6meoOpazoBaTenbHBIX MIKOJ pekoMeH1oBaHHON MunucrepctBoM ObpasoBanust u Hayku P® (aBrop
B.M.Yapyrus, [Ipocsemenue, 2017 r);

2. Yuebnuk ActpoHomus. 10-11 kmaccer: yueOHUK a5t 0011e00pa30BaTeIbHBIX OpraHu3anuii: 6a30Bb1il ypoBeHs / B.M. Yapyrun. —M.
IIpocsemienue, 2018 r.

3. Acrponomudeckuii kaneHaaps [Tekct]: [loctossaras gacte. — M.: Hayka, 1981

4. Bbenosepona, JI. Meroanka n3ydeHnus aCTPOHOMHUYECKHX IMMOHATHH Kypca (U3UKH M aCTPOHOMHH B COBPEMEHHOM MIKOJIe Ha 0a3e HOBBIX
texuosioruit o0yuenus [Tekct] / JI. benosepora: [uc. ... kaua. nea. Hayk. — M., 1999. — 136 ¢. PI'b O/, 61:99- 13/668-1

5. JleBuraHn, E.Il. [Ilunaxtuka actponomun [Texcr] / E.IT. Jlesuran. — M.: Equtopuan YPCC, 2004. 51.JIeuran, E.I1. Jlunaktrka acTpOHOMUH:
ot XX k XXI Beky [Tekcrt] / E.IL. JleButan, A.1O. Pymsnues //3emnst u Beenennas. — 2002, — Ne 4

6. Suxo, I'.C. HabmoneHnus u mpakTudeckue paboTsl o actpoHoMuH B cpeneit mkone [Texer] / I'.C. fIuko. — M.: IIpocBemenue, 1978.

UHTepHeT-pecypc

1. www. edu - "Poccuiickoe oopazoBanue" DeaepanbHbIid TOPTAL.
2. www. school.edu - "Poccuiickuii 0011c00pa3zoBarenbHbIi mopran'.
3. www.school-collection.edu.ru/ Enunas xosutekiust iudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
4. www.it-n.ru"CeTb TBOpUECKHX yuHuTEICH"
5. www .festival.1september.ru ®ecrtuBanb negarornyeckux uaek "OTKPITHINA YpOK"
6. http://www.astrogalaxy.ru/255.htm Actporanaktika. ACTpOHOMUS TSt BCeX [ DIEKTPOHHBIH pecypc]:
7. 11 http://ru.wikipedia.org/wiki/ Bukumneans — cBoO0 HAs SHIUKIONEUS [ DICKTPOHHBIN pecypc]
8 . Actponethttp://www.astronet.ru/ - caiir, nocssuieHnblii MOMyIAPU3ALUT ACTPOHOMHH
Texnuuyeckue cpeacrBa 00y4eHusi:
Kommnerorep
MynbTUMEIUIHBIN TPOEKTOP
DKpaH

Mecto y4yeOHOro npeaMera «ACTPOHOMHUS» B Y4eOHOM ILJIaHE:

AcTtpoHoMmus m3ydaercs B 12 kiacce


http://www.astrogalaxy.ru/255.htm
http://ru.wikipedia.org/wiki/

[Ipenmernas o6nacTsb - «EcTecTBeHHO-HAYYHBIE IPEIMETHD)

[Iporpammsl «ActpoHomust 10-11» s Y4eOHblil M1aH MIKOJIBI TI0 OYHO-3a0YHON | Y4eOHBIH IJIaH IIKOJIBI IO 3a049HOM (hopme
00111e00pa30BaTENbHBIX IIKOJI PEKOMEHIOBAHHOM dopme 0OyueHHs o0yueHus

MunucrepcrBom O6pazoBanus u Hayku P® (aBTop
B.M.Yapyrun, IIpocsemenue, 2017 r)

35 yacos: 34 yaca 174
11 xmace - 1 gac B HexenmO 12 ximacc - 1 gac B Henenro 12 xnacc - 0,5 yueOHBIX yaca B HEJICIIO

TemaTn4yeckoe IVIAHNPOBaHUE ¢ YKAa3aHHEM KOJIHYECTBA YaCOB, OTBOJAMMBIX HA OCBOCHHE KAK10il TeMbI
12 kaacc (ouHO-3204Hasi popma 00y4ueHust)



Tema Koa-Bo Koppexkiust gacos mno Yacel Ha dopma
Ne 4acoB 110 paboueli mporpamme | CaMOCTOATEIBHOE KOHTPOJIA
n/n nporpamme U3ydcHHC
1 Beenenue 2 1 1
2 Actpomerpus 5 5 ) 3a9er Ne 1
3 HebGecnas MmexaHuka 3 3 )
4 CrtpoeHnue CoJIHEYHOW CHCTEMBI 7 ! )
5 AcTtpodusnka u 3Be3Hasi ACTPOHOMUS 7 ! ) 3auér Ne 2
6 MiieuHbIi yTh 3 3 )
7 lanmakTuku 3 3 )
8 Ctpoenue u 3BoroIus Beenennoit 2 2 )
9 CoBpemMeHHbIe TTPOOIEMbI ACTPOHOMHUH 3 3 )
Hroro 35 34 1

TemaTn4eckoe IVIAHUPOBAHUE C YKA3aHUEM KOJIUYECTBA YaCO0B, OTBOJIUMBIX HA 0OCBOCHME KaXKI0il TeMbI

12 knacca (3aounas popma 00y4eHus)




Tema Koi-Bo Koppexius gacoB no Yacel Ha dopma
Ne 4acoB 110 paboueli mporpamme | CaMOCTOATEIBHOE KOHTPOJIA
n/n nporpamme U3ydcHHC
1 Beenenue 2 1 1
2 ActpomeTpus 5) 2 3 3a9er Ne 1
3 HebGecnas MmexaHuka 3 1 2
4 CrtpoeHnue CoJIHEYHOW CHCTEMBI 7 4 3
5 AcTtpodusnka u 3Be3Hasi ACTPOHOMUS 7 4 3 3auér Ne 2
6 MuteuHBbIi# My Th 3 1 2
7 lanmakTuku 3 2 1
8 Crpoenue u »Botonus Beenennoit 2 1 1
9 CoBpemMeHHbIe TTPOOIEMbI ACTPOHOMHUH 3 1 2
Hroro 35 17 18

B paboueii nmporpamme «Actponomusi 10-11» g oGmieoOpazoBaTenbHBIX KO PeKOMEHI0BaHHON MunuctepctBoM O0pazoBanus u Hayku
P® (aBTop B.M.Yapyrumn, [IpocBenienue, 2017 r) otBoautcs 35 yacoB /i 00s13aTeNIbHOTO U3yueHus: actpoHomun B 12 kinacce (1 gac B Henemo). [1o
y4eOHOMY IIJIaHy MIKOJIbI Ha u3ydeHue npeamera otBoautcs 17 4 (0,5 yueOHbIx yaca B Hemenmo). Tak Kak ISHCTBYIOIIAs MporpaMMa pacCcunTaHa Ha
ouHyl0 (opMy OOY4EHHUS, TO ST KOPPEKTUPYIO €€ A U 3a04HOUM (hopMbl OOyYEHHS B CTOPOHY yMEHbIIeHHs Ha 18 4acoB, KOTOpBIE OTBOASATCS Ha

Koppexkuusi nporpammasl

CaMOCTOATCIIbHOC U3YUCHHUEC MaTCpHraJia IIPOrpaMMbl IO pPYKOBOJACTBOM YUUTCIISL B 4aCbl CaMOIIOATOTOBKH.

HopMbl 1 KpUTEpHHU OLIEeHUBAHUS




[leprosamu MPOMEXKYTOUHOM aTTECTAIlMM SBJISIOTCA Modyroaus. IIpoMexyTrodynas arrectanus oOydyalOmIMXCS MO OYHO-3a0YHOM M 3a04HOM
dhopmam oOyueHus o uroraMm | momyroust mpoBouTcs B (hopMe audGhepeHIIMPOBAHHOTO 3a4eTa Oe3 mpeKpalieHus 00pa30BaTEIbHON AeATeILHOCTH B
COOTBETCTBUH C Ipa)MKOM 3a4€TOB IO PACIUCAHUIO, YTBEPKIACHHOMY JAUPEKTOPOM HIKOJbI. OTMeTKa 3a | mosyroaue mo o4HO-3a0YHOW M 3a0YHOU
¢dopmam oOyueHust B 12 Kkjacce BBICTABISIETCS Kak cCpeAHee apu(pMETHYecKoe Ha OCHOBE TEKYIIMX OTMETOK, TEKYHIero KOHTpPOJII |
maddepeHIMPOBaHHBIX 3a4eTOB 1O S-OammpHOW cucTemMe oueHuBaHus. OKpyrieHune pe3yiabTara HPOBOJUTCA 1O TPABWIAM MaTeMaTHYECKOTO
OKpPYTJICHUS B MOJIb3Y 00y4aroIerocs.

Otmertka 3a |l monyroane o4Ho-32049HOM M 3a04HON Gopmam oOydeHust B 12 kiacce BBICTABISIETCS KaK cpenHee apu(MeTHieckoe Ha OCHOBE
TEKYIIEro KOHTpoJs M JIu(¢epeHIUpOBaHHBIX 3aueToB MO S-OamnpHOM cucreme. OKpyrieHue pesyiapTaTa IPOBOJUTCS IO IpaBHIIaM
MaTeMaTHYECKOr0 OKPYTJIEHUS B MOJIb3Y 00yJaroierocs.

l'ogoBasi mpoMeXXKyTouHasl aTTeCTalMs MO0 ACTPOHOMHUH SIBISIETCS CPETHUM apHU(PMETHIECKUM PE3YJbTaTOM ITOJIYTOJIOBBIX IPOMEXKYTOYHBIX
arrectanmid. OKpyriieHue pe3yabTaTa IPOBOIUTCS 1O MTPABHJIaM MaTEMAaTHIECKOTO OKPYTIICHHS B MOJIB3Y 00YUYaIOMIETOCH.

3aueTHbIe pabOTHI OIIEHUBAIOTCS TI0 KPUTEPUSM, TIPOTIMCAHHBIM B TEKCTaX 3a4ETHBIX PadoOT.

12 knacc. Beero 3auéroB — 2 (1 mosyroaue -1, 2 mosyroaue -1)

3auer Ne 1 «Benenue. Actpomerpus. Hebecnast mexannka. Ctpoenrne COTHEYHONW CHCTEMBI
3auet Ne 2 «AcTtpodusuka u 3BE31Has acTpoHOMUs. Mieunblil myTh. ["anaktuku. Ctpoenue u sBostonus Beenennoit. CoBpeMeHHbIe TPoOIeMbl
aCTPOHOMHM»



	6. Приказ Минюста РФ и Министерства образования и науки Российской Федерации от 06.12.2016 № 274/1525 «Об утверждении Порядка организации получения начального общего, основного общего и среднего общего образования лицами, отбывающими наказание в виде ...
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