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IIporpamma pa3padorana Ha OCHOBe TMPHUMEPHOM MPOrpaMMbl CPEAHETO
(momHOTO) OOIIEro oOpa3oBaHus 0a30BBIM ypoBeHb MO actpoHomuu s 10-11
kiaccoB M:Ilpocsemenue, 2017r.-7c. U OCHOBHOM 00pa3oBaTENbHON MPOTPAMMBI
cpeadero oo6mero oo6pazoBannss MBOY COII Ne20 r. Eiicka ¢ ydeTrom
miaHupyemoro wucnoiibzoBanuss YMK B.M. UYapyrun. «Actponomus.10-11»M.:
ITpoceemenue, 2018

B coorBercTBNHU ¢ PI'OC COO



AcTpoHOMHUS BBEICH KaK OTJEJbHBIN NPEIMET, HAIIPABJIECHHBIN Ha N3Y4E€HNE JOCTHKEHUM COBPEMEHHOM
HayKH U TEXHUKHU, POPMUPOBAHUE OCHOB 3HAHUI O METOJaX U pe3ybTaTax HayYHBIX HCCIIEI0BaHUH,
(byHIaMEeHTaIbHBIX 3aKOHAX MPHUPOJIbI HEOECHBIX TeNl U BeenenHoil B enom.

PaGouas nmporpamma 1o acTpOHOMHUHU COCTaBIeHa B COOTBETCTBUU ¢ DesiepanbHbIM ['ocy1apcTBEHHBIM
O6pazoarensubiM Ctangaprom COO, Ha OCHOBE IPUMEPHOI y4eOHO POrpaMMbl Kypca aCTPOHOMHH
st 10-11 xmaccoB o01ieo0pa3oBaTeNbHBIX YUpEKIeHUH o penaknuei B.M. Uapyruna: ActpoHoMus.
Metoanueckoe nocobue 10-11 xmaccel. ba3zoBrlil ypoBeHb: yueOHOE TOCOOHE IS yUUTETeH
o0meobpazoBarenbHbIX opranu3anuii.- M. : IIpocBemenue, 2017.-32 ¢., nepedHs y4eOHHKOB,
pPEeKOMEHI0BaHHBIX MUHHUCTEPCTBOM 00pa3oBaHus U Hayku PD K HCronb30BaHUIO B 00pa30BaTEIbHOM
mporecce B 00111e00pa30BaTeIbHbIX YUPEKICHUSAX.

VY4eOHblil maH it 00pa30BaTENbHBIX YUPEKACHUH HA ATAIe CPeIHEro 001Iero oopa3zoBanus
npeaycMaTpuBaeT o0s3arenbHoe n3ydeHue actponomuu B 10-11 kinacce B o0beme 34 yaeOHBIX 4acoB U3
pacuera 1 gac B Henemo. [1o yaeOnomy mnany mkoiel Ha 2020-2021 yueOHbBIN TOA U3ydCHHE TaHHOU
y4eOHOM TUCIUILIMHBI IPEAYCMOTPEHO B OoJHOM o0beme B 11 kiacce.

[InanupyeMble pe3y/bTaThl H3yYeHUS NMPeIMeTa KACTPOHOMUS»

IIpenmeTrHble pe3yabTaThI:

- [lomyunTs npeacTaBIeHust O CTPYKType U MacmTabax BeenenHol 1 MecTe yenoBeka B Heil. Y3HaATh O
CpeICTBaX, KOTOPBIE UCHOIB3YIOT aCTPOHOMBI, YTOOBI

3arJISIHYTh B caMble yJalE€HHbIE YTOIKU BeeneHHOM 1 He TOJIBKO YBUJIETh HEOECHBIE Tela B
HEJOCTYIHBIX ¢ 3eMJIH Ihana3oHax JUIMH BOJH 3JEKTPOMarHUTHOTO

M3Jy4YCHHUs, HO M Y3HATh O HOBBIX KaHAJIAX MOydeHHs HH(GOpMAIMH 0 HEOECHBIX TeIaxX C MOMOIIBIO
HEHUTPUHHBIX U TPABUTAIIIOHHO-BOJIHOBBIX TEJIECKOIIOB.

- Y3HaTh 0 Ha0JII0ITaeMOM CIIOKHOM JIBIKeHHH TuiaHet, JIyasl u ConHna, ux uatepnperanmy. Kakyro
poib urpanu HabmoaeHus 3armenuit Jlyast u ConHia B )KU3HU

00IIecTBa ¥ UCTOPHUS UX HAYYHOTO 00bsicHeHHs. Kak Ha OCHOBE aCTPOHOMUYECKHX SIBJICHUH JIFOIM
HAYYUINCh U3MEPATH BPEMs H BECTU KaJCHAApPh.

- Y3Harb, Kak 0jaroaaps pa3BUTHIO aCTPOHOMUHU JIIOJIU NEPELUIH OT MPEACTABICHUS I€OLIEHTPUUECKOM
CUCTEMBI MHpa K PEBOJTIOLMOHHBIM MPEICTABICHUIM

reJIMOLEHTPHUYECKO cucTeMbl Mupa. Kak Ha ocHOBe mocieiHel ObUIN OTKPBITHI 3aKOHBI, YIPABIISIOIINE
JBUKCHHUEM IUIAHET, U M03/IHEE, 3aKOH BCEMUPHOTO

TATOTCHUSL.

- Ha mpumepe ncnonp3oBaHus 3aKOHA BCEMUPHOTO TATOTEHUS MOIYUYUTh MPEICTABICHUS O
KOCMHUYECKHX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUNUTHIBAIOTCS

TPAeKTOPHUU MOJETOB KOCMUYECKHX aNlapaToB K IIaHeTaM. ¥Y3HaTh, KaK MPOSIBISET C€Osl BCEMUPHOE
TATOTEHUE Ha SIBICHUAX B cucteMe 3eMiasi—JlyHa, ¥ 3BOIIOIHUIO

3TOM CUCTEMBI B Oy TyIIIEM.

- Y3HaTh 0 COBPEMEHHOM IPEACTABICHUH, O CTpoeHUH COJIHEUHON CHCTEMBI, O CTPOCHUHU 3€MJI KaK
TUTAHETHI U IPUPOJIe MAPHUKOBOTO 3 (eKTa, 0 CBONCTBAX IMIIaHET

3€MHOM TPYIIIIbI U [IJIAHET-TUTAHTOB U 00 UCCIIEI0OBAaHUSIX aCTEPOUIOB, KOMET, METEOPOHIOB U HOBOTO
KJlacca HEOECHBIX Tell KapJIMKOBBIX IJIaHET.

- IlomyuuTs nipeAcTaBICHUE O METOAAX ACTPOPUINUECKUX UCCIIETOBAHUMN U 3aKOHAX (PU3HKHU, KOTOPbIE
UCTIONIB3YIOTCS ISl U3YYEHUS (PU3NUECKUX CBOMCTB

HEOECHBIX Tell.

- Y3Hars npupoay CollHIIa M €T0 aKTHBHOCTH, KaK COJTHEYHAs aKTUBHOCTH BIMSIET HA KJIUMAT U
ouocdepy 3emiin, Kak Ha OCHOBE 3aKOHOB (DU3UKH MOKHO PACCUUTATh

BHyTpeHHee cTpoeHre CoHIIA U KaK HaOII0ACHUS 3a MOTOKaMu HeHTpuHO oT CoJHIIa TOMOTITIN
3arisiHyTh B 1IeHTp CoJlHIIa ¥ y3HATh O TEPMOSIIEPHOM UCTOYHUKE

JHEPTrUH.

- Y3HaTh, KaKk ONpeesIIoT OCHOBHBIE XapaKTEPUCTUKH 3BE3/ U MX B3aMOCBA3b MKy c000ii, 0
BHYTPEHHEM CTPOEHHUH 3BE3]T U UCTOUHUKAX UX SHEPTUU; O



HEOOBIYHOCTH CBOMCTB 3BE3]] OCINIBIX KapJIUKOB, HEUTPOHHBIX 3BE3/ U UEPHBIX ABIP. Y3HATH, KaK
POXKIAKOTCH, )KUBYT U YMUPAIOT 3BE3/IBI.

- Y3HaTh, KaK 110 HAOIIOACHUSM MYJIbCUPYIOMINX 3BE3] 1ieen]] OonpeaensiTh pacCTOSHUS A0 APYTHUX
rajlakTHUK, KaK aCTPOHOMBI 110 HAOIIOACHUSIM IBOMHBIX U KPATHBIX

3BE3]] ONPEIEIAOT UX MACCHI.

- [lonyunTh npeacTaBieHUs O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3] M Y3HATh KaK B 3BE3/1aX
00pa3yroTCst TKENbIE XUMUIECKHE JIEMEHTHI.

- Y3Hath, Kak ycTpoeHa Hama ["anaktuka — Muteunsiii [1yTh, Kak pacnpeiesieHbl B HEH pacCeIHHbIE U
[IapOBBIC 3BE3AHBIC CKOTUICHUS U 00J1aKa MEK3BE3AHOIO ra3a v mbutH. Kak ¢ moMoIbp0 HabIioIeHH B
nH(ppaKpacHbIX Jy4yaxX yAajgoch MPOHUKHYTH Yepe3 TOJIY MEK3BEZTHOTO ra3a U MbUIM B LIEHTP
lanaktuku, yBuieTob
JBUKEHUE 3BE3]1 B HEM BOKPYT CBEPXMAaCCUBHOM YEPHOU JIBIPHI.

- [lonyunTh npeacTaBiICHUE O PA3IMYHBIX TUIAX TAJAKTUK, Y3HATH O MPOSIBICHUSX aKTUBHOCTHU
rajlakTUK U KBa3apoB, PaclpeieJICHUH raIaKTHK B IPOCTPAHCTBE U (POPMUPOBAHUU CKOTIICHUN U
SYEUCTON CTPYKTYPhI UX pacIpeleiIeHHUS.

- Y3HaTh 0 CTPOCHUHU U 3BOJIOLUU YHUKAILHOTO 00bekTa Beenennoii B uenom. [pocnenuts 3a
pa3BUTHEM IIPEJICTABICHUN O KOHEYHOCTU U OECKOHEYHOCTH

Bcenennoii, o pyHnaMeHTanbHBIX MApaJ0KCax, CBSI3aHHBIX C HUMHU.

- [ToHsTh, Kak U3 HAOIIOJAEMOT0 KPAaCHOTO CMEILEHUS B CIEKTPAX AANEKUX FalaKTUK MPULLIN K
BBIBOJIY O HECTAllMOHAPHOCTH, pacliupeHun Beenenno, u, 4to B

MPOILJIOM OHA OblJIa HE TOJBKO IUIOTHOM, HO U TOPSYEH U, YTO HAOII0IaeMOE PEIIMKTOBOE U3ITyICHUE
MOATBEPKIAET ITOT BAXKHBIN BBIBOJ, COBPEMEHHON KOCMOJIOTHUHU.

- Y3HaTh, KaK OTKPBUIM YCKOPEHHOE paciiupeHrne BeeneHHoM U ero CBSI3bl0 ¢ TEMHOW 3HEPTrUe 1
BCEMHUPHOM CUJIOW OTTAJIKUBAHMS, IPOTUBOCTOSIIEH BCEMUPHON

CHJIE TSATOTEHHUSI.

- Y3Hath 00 OTKPBITHUH 3K30MIaHET — IUIAHET OKOJIO APYTUX 3BE3] M COBPEMEHHOM COCTOSTHUM
POOJIEMBI IOMCKA BHE3EMHBIX IMBIJIM3AINN U CBSI3H ¢ HUMH. HayduThCst IPOBOAUTH IPOCTEHINITE
aCTPOHOMHUYECKUE HAOIIOACHHSI, OPUEHTUPOBATHCS CPEIH SIPKUX 3BE3M U CO3BE3IUMN, U3MEPSTH BHICOTHI
3831 1 CoJHiia,

OTIpEIETSATH ACTPOHOMUYECKUMHU METOJAaMH BpeMsl, IIUPOTY U JOIATOTY MecTa HaOIIOACHHI, U3MEPSAThH
nuametp CoJlHLIa U U3MEPATH COJIHEUHYIO aKTUBHOCTD U €€

3aBUCUMOCTB OT BPEMEHH.

JIn4HOCTHBIE pe3y/IbTAThI:

I'pasxicoanckoe 6ocnumanue:
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJAEHHM OOIIECTBEHHO-3HAUMMBIX M 3TUYECKUX MpoOieMm,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JIOCTHKEHUN (PU3UKHY;
- OCO3HAaHME Ba)KHOCTU MOPAIBHO-ITUYECKUX IIPUHIIUIIOB B IEATEIBHOCTU YUYEHOTO.

Ilampuomuueckoe éocnumanue u popmuposanue poccuiicKoi UOeHMUYHOCHIUL:
- IPOSIBJIEHNE MHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3NUECKON HAYKH;
- IEHHOCTHOE OTHOIIEHUE K TOCTUKEHUSIM POCCUHCKUX YUEHBIX-(PHU3HKOB.

Jyxoenoe u mnpaecmeennoe 6ocnumanue oOemeii HA OCHO6€ POCCUUCKUX MPAOUYUOHHBIX
UeHHOoCmel:
- OCO3HaHHUE COLUAIBHBIX HOPM M IIPaBUJ MEXJIMYHOCTHBIX OTHOIIEHHWM B KOJUIEKTHBE, TOTOBHOCTH K
pa3sHOOOpa3HONH COBMECTHOM JEATENbHOCTH TpPH BBHINOJIHEHUH Y4YeOHBIX, IO3HABaTEJIbHBIX 33734,
BBITIOJTHEHUH JKCIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX IPOEKTOB, CTPEMJICHHE K B3aMMOINOHMMAHHUIO U
B3aMMOIIOMOIIH B IIPOIiecce 3TOH yueOHOM NesITeIbHOCTH;
- TOTOBHOCTh OLICHMBAaTh CBOE MOBEJCHHUE M IOCTYNKHA CBOMX TOBAPHUIIEH C MO3UIUU HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN ITOCTYIIKOB.

Acmemuueckoe éocnumanue:
- BOCIIPUSATHE SCTETUYECKUX KadecTB (PU3MUECKOM HayKu: €€ rapMOHHYHOTO MOCTPOEHHsS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.



Hennocmu nayunozo nosnanus:
- OCO3HAHHE LEHHOCTH (PU3MUECKOM HayKM KaK MOIIHOTO MHCTPYMEHTa IO3HAHUS MHUPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTHUH, BAJKHEHUILIEH COCTABIIAIONIEH KYJIbTYpPBI;
- pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEPECA K UCCIIEA0BATENbCKON €SI TEIbHOCTH.

Dusuueckoe gocnumanue u Gopmuposanue Kyaiomypol 300p06ba:
- OCO3HaHUE IIEHHOCTU 0€30I1aCHOT0 00pa3a HU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MUPE, BXKHOCTH
npaBui 0€30MacHOrO MOBEACHHWS Ha TPAHCIOPTE, HA JOpOrax, C DSJICKTPUYECKUM U TEIUIOBBIM
000pyZI0BaHUEM B JOMAIIIHUX YCIOBHSAX;
- ¢()OpMUPOBAHHOCTH HaBBIKA peIIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TAKOTO JKE€ MpaBa y
IPYTOro 4eaoBeKa.

Tpyooeoe socnumanue u npogpeccuonanvroe camoonpeoenenue:
- aKTMBHOE Yy4yaCTH€ B DELICHUU IPaKTHYECKUX 3ajady (B paMKax CEeMbHM, ILIKOJIbI, ropoja, Kpas)
TEXHOJIOTUYECKOHN U COLMAIbHON HAPABICHHOCTH, TPEOYIOLINX B TOM YUCIIE M (PU3HMUECKUX 3HAHMIA;
- HHTEpeC K MPaKTUUECKOMY U3Y4EHUIO podeccuil, CBA3aHHBIX C (PU3HUKOIL.

JKonozuueckoe 6ocnumanue:
- OpHEHTalUsl Ha NpUMEHEeHUEe (PU3MYECKMX 3HAHMU JAJs peleHus 3ajad B 00JacTu OKpysKaroulen
Cpelbl, IUIAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCIEICTBUMN JJIs1 OKPYKAIOILIEN CPEeIbl;
- OCO3HaHMeE INI00ATBHOTO XapaKTepa 3KOJOIMUECKUX NPoOsIeM U MyTel UX peleHus.

Aoanmayusa 00yuaioue2oca K u3MeHAIUWUMCA YCA0BUAMU COYUATLHOU U NPUPOOHOTL CPeObl:
- NOTpeOHOCTh BO B3aUMOJCHCTBUU IpPH BBHINOJIHEHUH HCCIEAOBAHUN U INPOEKTOB (PU3MUECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHX;
- IIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NEATEIBHOCTD;
- TOTpeOHOCTh B (OPMHUPOBAHMM HOBBIX 3HAaHWH, B TOM umcie (OPMYIHPOBATH HIEH, TOHATHS,
TUIIOTE3bI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;
- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHMI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;
- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;
- CTpEMJICHME aHAJM3UpPOBaTh U BBIABIATH B3aUMOCBSI3U IMPHUPOABI, OOLIECTBA M SKOHOMMKH, B TOM
qHCIIe ¢ UCT0JIb30BaHUEM (PU3HYECKUX 3HAHUH.

MeTtanpeaMeTHble pe3yJIbTaThl:

- HAaXOJUTh HpO6JICMy HucciacaoBanus, CTaBUTh BOIIPOCHI, BBIIBUTATh THIIOTE3Y, IPECJIaraTtb
aJIbTepHATUBHBIE CIIOCOOBI pelIeHHsI TPOOJIEeMBbI U BHIOUPATh U3 HUX

Hauboee 3 PEeKTUBHBIN;

- KJaccu(puuupoBaTh 00BEKTHI HCCIEI0BAHNUS, CTPYKTYPUPOBATh H3y4aeMblii MaTepHa,
APTYMCHTUPOBATH CBOIO IMTO3HUIHIO, q)OpMYJ'II/IpOBaTI) BBIBOABI U 3aKJIFOUYCHUS,

- aHaIM3UPOBATh HAOIIOAAEMBIE SIBJICHUS U OOBACHATH IPUYMHBI X BOSHUKHOBEHMS;

- Ha MPaKTUKEC MMOJIb30BATHCA OCHOBHBIMU JIOTUYCCKUMU IIpUEMaMU, METOAaAMU Ha6J'IIOI[CHI/I$[,
MO/JICJIMPOBAHUS, MBICJIEHHOTO SKCIIEPUMEHTA, IPOTHO3UPOBAHUS;

- BBIMNNOJIHATH MO3HABATCIIBHBIC U MIPAKTUYCCKUC 3aJaHHA, B TOM YUCJIC ITPOCKTHEBIC,

- U3BJEKaTh HH(POPMAIIMIO U3 PA3JIMYHBIX HICTOUHUKOB (BKJIIOYAsl CPEJCTBA MACCOBOM MH(pOpMALIUU U
MHTEPHET-PECYPChl) U KPUTHUECKU €€ OLIEHUBATh;

- TOTOBUTH COOOIIEHUS U MIPE3EHTAIMU C UCIIOJIb30BAaHHMEM MaTepHalioB, NOJYYeHHbIX U3 MIHTepHeTa n
IPYTUX UCTOYHHUKOB.

B pe3yabTare ndyyeHusi aCTPOHOMHUH YYEHUK:

Hayuynrcsa noHMMaTh:

— CMBICJ MOHSATUI: aKTUBHOCTb, aCTEPOU I, aCTPOJIOTHS, aCTPOHOMHUS, acTpopu3rKa, atMmochepa, 6onu,
BO3MYIICHHUS, BOCXOJ CBETHIIA,

BpaleHue HeOecHbIX Ten, Beenennas, Benbimika, [ anakTrika, rOpu30HT, TPaHyJIbl, 3aTMEHUE, BUBI
3B€3]1, 30/IMaK, KaJleH1apb, KOCMOTOHHUS,

KOCMOJIOrus, KOCMOHAaBTHUKAa, KOCMOC, KOJIblla IJIAaHET, KOMEThI, KpaT€p, KyJIbMHUHAILINA, OCHOBHBLIC
TOYKH, JINHUM U TJIOCKOCTH HEOeCHOU cdepsl,



MarHuTHas Oyps, MerarajiakTuka, MeTeop, METEOPHUT, METEOPHOE TeJI0, TOK/b, ITOTOK, Mneunsrii [1yTs,
Mops 1 MaTepuku Ha JIyHe, HeOecHas

MEXaHHKa, BUIUMOE U PealbHOE IBIKEHUE HEOSCHBIX TEl M UX CHCTEM, 00CepBaTopus, OpoOuUTa,
IJIaHEeTa, OJISIPHOE CUsIHUE, TPOTyOepaHell,

CKOTUICHHUE, CO3BE3/Ms (M UX KIIacCU(PUKAIIUSA), COTHEUHAs! KOPOHA, COJHIIECTOSTHUE, cocTaB CONTHEUHOM
CUCTEMBI, TEJIECKOII, TEPMUHATOP,

TYMaHHOCTb, (pa3sl JIyHbl, hoTocdepHbie dakenbl, XxpoMocdepa, YepHast IbIpa, IBOTIOLHS, SIKIUIITHKA,
AAPO;

— omnpeaencHus: PU3NIECKUX BEITUYHH: aCTPOHOMHUYECKAs SAMHUIA, adeuii, OJIecK 3Be3 b, BO3PACT
HeOecHOro Tena, napauiakc, napcek,

MIEPHOJI, IEPUTEITHH, (PU3HMUECKHUE XapaKTePUCTHKH TUIAHET U 3BE3]], UX XUMUYECKHI COCTaB, 3BE3/THAS
BEJIMYMHA, PAJIUAHT, PAINYC CBETUJIA,

KOCMHMYECKHE PACCTOSIHUSA, CBETUMOCTb, CBETOBOM T'0Jl, CKaTHE IJIAHET, CHHOJAMYECKUHN U CHICPUUYECKUMA
MIEPUOJI, COJIHEUHAsA aKTUBHOCTb,

COJIHEYHAs TTOCTOSIHHAS, CIIEKTpP cBeTAIIMXCS Tesl COTHEYHOM CUCTEMBI;

— CMBICJ paboT U HOpMYyIUPOBKY 3aKOHOB: Apucrtotens, [Itonemes, INanmunes, Konepauka, bpyno,
Jlomonocoga, ['epiiens, bpare,

Kennepa, Hetotona, JIeBepne, Anamca, ["annesi, benmononsckoro, bpenuxuna, Ctpyse, ['epimmpynra-
Paccena, Am6apuymsna, bapuapna, Xa06una,

Homnepa, ®puamana, DUHIITEHHA,

IToryunT BO3MOKHOCTH HAYYUTHCH:

— MCII0JIb30BaTh KapTy 3BE3JHOr0 HeOa JJIsl HaX0XKJICHHUsI KOOPAMHAT CBETUIIA;

— BbIpakaTh pe3yJIbTaThl U3MEPEHUH U PACUETOB B €IMHULAX MexayHapOAHON CUCTEMBI;

— MPUBOJUTH MIPUMEPHI MPAKTHUECKOTO NCIIOJIH30BAHUS ACTPOHOMUYECKHUX 3HAHUN O HEOECHBIX TeNax U
UX CUCTEMAX;

— pelaTh 33/1a4d Ha IPUMEHEHHE N3YYEHHBIX ACTPOHOMHYECKHUX 3aKOHOB;

— OCYIIECTBJISITh CAMOCTOSTEIBHBIN MOUCK HH(POPMALINN €CTECTBEHHO-HAYYHOTO COJIEPIKAHUS C
HCIOJIb30BAHUEM Pa3IMYHbBIX

HCTOYHUKOB, €€ 00pabOTKy U MpeICcTaBICHUE B pa3HbIX (opMax;

— BJIQIETh KOMIIETEHIIMSIMU: KOMMYHHUKATUBHOM, peIeKCUBHOM, IEHHOCTHO-OPHUEHTAI[MIOHHOH,
CMBICJIO-TIOUCKOBOM, a TAK¥Ke

KOMITETEHIUSIMH JIMYHOCTHOTO CaMOPa3BUTHSI U TPO(HECCUOHATILHO-TPYI0BOTO BHIOODA.



Conep:xanue yueOHOro npeamera
11 xnacc (Bcero - 34 yaca, B Henento — 1 yac)

BBenenue B actponommuio (14)

Crtpoenue n macuuradbl BecesieHHOM, 1 cOBpeMeHHbIe HA0II0IeHU s
Kaxkue Tena 3anonusitor Beenennyto. KakoBbl UX XapakTepHbIE pa3Mephl U PACCTOSIHUS MEXAY HUMH.
Kakue gusnyeckue ycioBus BCTPEUatOTCs B HUX.
Bcenennas pacmupsiercs. ['e u kak paboTaroT caMble KPYITHbIE ONITHYECKHUE TeliecKonbl. Kak
aACTPOHOMBI HCCIIEAYIOT TaMMa-u3inyueHue Beenennon. YTo yBuaenn rpaBUTalluOHHO-BOJIHOBBIE U
HEUTPUHHBIE TEJIECKOIIBI.

ActpoMmerpus (54)

3Bé31HO0€E HEDO M BHANMOE JBHKEHHE HEOECHBIX CBETHJI
Kakwue 38é31161 BXOAAT B co3Be3us Opuona u Jleoensa. ColtHile ABMKETCS 10 SKIUNTHKE. [LmaneTs
COBEpHIAIOT MeTieo0pa3Hoe neuxkeHne. HebecHbie
KoopauHaThl. UTO Takoe HeOECHBIN IKBATOP U HeOeCHBIN MepuauaH. Kak CTposT SKBaTOpHAIbHYIO
cucreMmy HeOecHbIX KoopauHar. Kak crpost
TOPU30HTAIBHYIO CUCTEMY HEOECHBIX KOOP/IMHAT.

Buaumoe auikenue miaanetr u CojHia
[TeTieoOpazHoOe NBMKEHUE TUIAHET, MOMSTHOE U MPSIMOE JIBIKEHUE TUIAHET. DKIIUITHKA, 30JUaKaTbHBIC
co3Be3aus. HepaBHoMmepHoe aBmkenne CoJTHIA IO SKITUITHKE.

JABukenue JIyHbl U 3aTMEeHUSA
@a3bl JIyHbI 1 CHHOIUYECKHN MECSL], YCIOBHS HACTYIUICHUs COJTHEYHOIO U JIYHHOrO 3aTMeHui. [Touemy
IIPOUCXOJAT COIHEUHbIe 3aTMeHus. Capoc u
MpeCKa3aHus 3aTMEHHIN

Bpems u kajienaapb
3BE3IHOE U COJTHEYHOE BPEMs, 3BE3AHBIN U TPOIIUYECKUH TOA. Y CTPONCTBO JIYHHOI'O U COJIHEYHOIO
KaJieHaaps, npooiemsl ux cornacoBanus FOnuanckuii n
IPUTOPUAHCKUI KaJeHIapH.
Heb6ecnas mexanuka (34)
I'esimonenTpryeckas cucreMa Mupa
HpeZ[CTaBJ'IeHI/Iﬂ O CTPOCHUU CoaHEeYHOH CUCTEMEI B aHTHYHbBIE BpE€MCHA UB CPCAHCBCKOBLC.
I'ennoneHTpryUecKas cucTeMa MHUpPA, 10Ka3aTeabCTBO BPAICHHUS
3emuu Bokpyr Comnnua. [lapannakc 3B€3/1 1 onpeeneHue pacCTOSHUS IO HUX, MTapCeK.

3akonsl Kensiepa
OtkpsiTue 1. Kennepom 3akoHOB ABMkeHUS MIaHeT. OTKpbITHE 3aKOHA BCEeMUPHOTO TATOTEHUS U
0006ménnbie 3akoHbl Keruepa. Onpenenenne mMace
HEOECHBIX Tel.

Kocmuyeckue ckopocTu
Pacuérbl mepBoil 1 BTOpoi KOCMUYECKON CKOpOCTH U uxX pusndeckuii cMmbici. [lonér F0.A. Narapuna
BOKPYT 3eMJIH 1O KPYroBOW OpOUTeE.

MeskniaHeTHbIe nepenéTnl
[TonsATHE ONTUMATBHOM TPAEKTOPUU NOJIETA K IITaHETE. Bpems mosi€ra K MIaHeTe U JaThl CTapTOB.



JlyHna u eé Bausinue Ha 3emMu10
Jlynnslii penbed u ero nmpupona. [Ipunusaoe B3aumoaeiicteue mexay Jlynou u 3emnéii. Y nanenne
JIyHb! OT 3eMiM U 3aMeJIEHUE BPAILICHUs 3EMIIH.
[Ipeueccus 3eMHOM OcH U MpeBapeHNUE PABHOICHCTBHI.
Ctpoenne CostHeuHoi cuctembl (74)
CoBpemeHnnble npeacraBjieHus o CoiHeYHOl cucTeme.
Cocra ConHeuHO# cucTeMbl. [11aHeThl 3eMHOM rpyMIbl U MIAHETHI-TUTAHTBI, UX MPUHIUITHAIbHBIC
paznuuus. O6mako komet Oopta u I[osic Koiinepa.
Pa3mepsl T€n COIHEUHOM CUCTEMBI.

Inanera 3emus
dopma u pazmepsl 3emin. BuyTpernee crpoenue 3emun. Pos nmaparkoBoro ¢ dexra B
(dhopMUpOBaHUH KIIUMaTa 3EMITH.

ILnaHeThbl 3eMHOM IPyNIIBI
Uccnenoanus Mepkypusi, Beneps 1 Mapca, ux cxoxectb ¢ 3emiéil. Kak mapaukoBsiii 3pdext rpeer
MMOBEPXHOCTb 3€MJIM U TIEpErpeBaeT
atmoctepy Benepsl. Ectb nu sxu3Hbp Ha Mapce. OBomonus opout cnyTHukoB Mapca ®oboca u
eiimoca.

IlnaHeTbI-TUraHTbI
®uznueckue cpoiictBa FOnurepa, Carypna, Ypana u Hentyna. Bynkanuueckas 1esTeIbHOCTh Ha
cnytHuke Onurepa Ho. Ilpupona xoner BOKpYr MjIaHETTUTaHTOB.

Ili1a”HeThI-KAPJIUKH U UX CBOMCTBA.

MauJble Tejia CoJIHEeYHOH CHCTEMBbI
[Tpupona u aBrxeHue acreponioB. Crenuduka IBMKCHUS Tpyrna crepouioB TposiHiieB u [ pekos.
[Tpupona u aBmxenue komert. [losic Koitnepa n O6nako
komet Ooprta. [Ipupona MeTeOpoB U METEOPUTOB.

Meteopsbl U MeTEOPHUTHI
IIpupona nagaromux 3B€3/1, METEOPHBIE IIOTOKU U UX paguaHThl. CBA3b MEKIY METEOPHBIMU TOTOKAMHU
u kometamu. [Iprposa KaMEeHHBIX U JKEJIe3HbIX
MeTeopuToB. [Iprpona METEOPUTHBIX KPaTEPOB.

AcTpodu3nka u 3Bé3aHas actponomus (74)

Metoasl acTpopU3NYECKUX HCCAEAOBAHUN
VY CTpoNCTBO U XapaKTEPUCTUKHU TEIECKONIOB pePPaKTOPOB U PePIEKTOPOB. Y CTPOICTBO
panuoTeNeCKONOB, PAJHOUHTEPHEPOMETPHI.

CouHue
OcHoBHbIe xapaktepuctuku Conana. OnpeneneHne Macchl, TEMIIEPATyPbl H XUMHUYECKOTO COCTaBa
Connua. Ctpoenue coiaHeuHoi armocdepbl. ComHeuHas
aKTUBHOCTbH U €€ BIMSIHHUE Ha 3eMJII0 U Ouocdepy.

Buyrpennee crpoenne CostHua
Teopernuecknii pacy€r Temneparypsl B ieHTpe ConHua. SnepHslii HCTOYHHUK YHEPTUU U TEPMOSIEPHBIE
peakLy CUHTE3a IeJIis U3 BOAOPOAA ,IIEPEHOC
sHeprum u3 reHTpa ColiHIla HApYy)Ky, KOHBEKTHBHAS 30HAa. HEHTpUHHBIN TeeCKOI U HaOII0IeHUS



notoka HeUTpuHo oT ConHila.

3Bé31bI
OcCHOBHbIE XaPAKTEPUCTUKH 3BE3]1
Onpenenenre OCHOBHBIX XapaKTEPUCTUK 3BE3/1: MacChl, CBETUMOCTH, TEMIIEPATYPbl U XUMHUECKOTO
coctaBa. CriekTpanbHas kiaccudukanus 3BE311 1 €
¢usnveckre ocHOBHI. /larpaMmma «CIeKTPaJIbHBINA KIIacC» —CBETUMOCTD 3BE3/, CBA3b MEXKILy MAaCCOU U
CBETHUMOCTBIO 3BE3].

BHyTpeHHee cTpoeHme 3BE3]
Crtpoenue 3Be3/1bl II1aBHOM nocneaoBaTesibHOCTU. CTpoeHue 3BE3/] KPaCHBIX TUTAHTOB U
CBEPXTHTaHTOB.

Besibie kKapJuKu, HEHTPOHHBbIE 3BE3/1bl, MMYJIbCAPbI U YEPHBIE IbIPbI
Crpoenue 3BE311 O€TIBIX KapJIMKOB | IIpeJiesl Ha UX Maccy — npeaen Yanapacekapa. [lynbcapsl u
HeiTpoHHble 3BE3/1bl. [Ipuposa 4€pHBIX AbIP U UX MapaMeTphl.

JIBOliHbIE, KPATHBIE U NEPeMeHHbIE 3BE3/1bI
HaOuroieHust ABOMHBIX U KPATHBIX 3BE3/. 3aTMEHHO-TIEPEMEHHBIC 3BE3IbI. OTpeIeICHHe Macc
JNBOWHBIX 3BE31. [lynbcupyromue nepeMeHHbIe 3BE3/1bl, KPUBBIE
n3MeHeHus Oiecka nedensi. 3aBUCUMOCTh MEXTY CBETUMOCTBIO U IIEPUOAOM IyJbcaluil y uedenn.
Hedewnapr — Masku Bo BeeneHHOM, MO0 KOTOPBIM
OTIPEIEISIOT PACCTOSIHUS A0 JAIEKUX CKOIUICHHUH U rajakTHK.

HogBble u cBepXHOBBIE 3BE3/AbI
XapakTEepUCTUKH BCIIBIIEK HOBBIX 3BE31. CBA3b HOBBIX 3BE3]l C TECHBIMU JIBOMHBIMU CUCTEMAMHU,
coJiepKallMMH 3Be3y Oeinblil kapiuk. [leperekanue
BEIIECTBA U sJIepHBIN B3pbIB HAa TOBEPXHOCTH Oesoro kapiauka. Kak B3pbIBalOTCsI CBEPXHOBbIE 3BE3/bI.
XapaKTEepUCTUKU BCIIBIIIEK CBEPXHOBBIX 3BE3 L.
I'paBuTaLIMOHHBIN KoJIIanc 6e10ro Kapiauka ¢ Maccoit Yanapacekapa B cocTaBe TECHOM JIBOMHOM
3B€3/1bl — BCIIBIIIIKA CBEPXHOBOM MEPBOro TUIA. B3pbIB MACCUBHOM 3BE3/1bI B KOHIIE CBOEH 3BOJIIOLIUU
— B3pbIB CBEPXHOBOH BTOpOro Tumna. HabmoeHne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3].

IBOTIOLHUA 3BE3/A: POKICHUE, )KU3Hb H CMEPTh 3BE3]]
Pacuér npo0IKUTEIbHOCTH )KU3HU 3BE3]] Pa3HOM MAcChl Ha TJIABHOM ITOCIEeN0BaTeNbHOCTH. Ilepexon B
KpaCHbIE TUTAHThI M CBEPXTUTAHTHI MTOCIIE HcuepnaHus Bogopoaa. CrokoitHas 3BOJIIOIUS Majlo-
MAaCCHUBHBIX 3BE3/], M TPABUTAIIMOHHBIN KOJIJIATIC ¥ B3PHIB C 00pa30BaHUEM HEUTPOHHOM 3BE3/bI NN
yEpHOU JbIpbl MAaCCUBHOM 3Be3/1bl. OnpeeneHre Bo3pacTa 3BE3AHbIX CKOIUIEHUI U OTAENbHBIX 3BE31 U
MPOBEpPKa TEOPHUH IBOIIOLINU 3BE3I.

Muaeunsrii [IyTs (34)

T'a3z u nuLIb B N'annakTuke
Kak o6pasytorcs otpaxkatensHbie TyMaHHOCTH. [Touemy ceTsiTest nuddysnpie TymanHocTu. Kak
KOHIIEHTPUPYIOTCS Ta30BbIE U MbUIEBbIE TYMAHHOCTH B ['ajmakTuke.

PaccesiHHbIC M IIAPOBbIE 3BE3AHBIC CKOMJICHUS

HaGnronaemble cBOMCTBa pacCesHHBIX 3BE3HBIX CKOMIeHUN. HabmotaemMble cBOICTBA IapOBBIX
3BE3/IHBIX CKOIUICHHU. Pacnipenenenue u xapakrep ABMKEeHUs cKoruieHni B ['anmaktuke. Pacnpenenenue
3BE3], CKOIUIEHUH, ra3a u Uik B ["anaktuke. CBepxmaccuBHas 4€pHas Ablpa B LIEeHTpe ['ajlakTUKH U
KocMuueckue yuu. HppakpacHble HaOI0IeHNs JBUKEHUS 3BE3]] B IIEHTpe [ anakTuku u
oOHapy>keHHe B IIeHTpe ["amakTHKN cBepXMacCUBHOM uepHOii bIpbl. Pacuér mapameTpos



CBEpXMAaCCUBHON 4€pHOI bIpbl. Habumo1eHHsI KOCMUUECKUX Jy4el M UX CBSI3b CO B3pPbIBAMHU
CBEPXHOBBIX 3BE3I.

I'anakrukm (34)

Kak knmaccudunupoBaiu ranaktuku mo (opme 1 KaMepToHHas auarpamma Xaboma. CBoiicTBa
CTIMPATBHBIX, JJUIMNTUYECKUX U HEMPABHIBHBIX TAIAKTHK.

KpacHoe cMmemienue B ClIEKTpax rajlakTUK ¥ ONpPEAeTICHHE PACCTOSHUS 10 HUX.

3akoH Xa00./1a
BpaiieHre rajakTuk ¥ TEMHas MaTepus B HUX.

AKTHBHBIE I'AJIAKTHKHA H KBa3aphbl
[Tpuposa akTUBHOCTH TANAKTUK, PAJHOTAJAKTHKH U B3aUMOJICHCTBYIOIINE TaTakTUKH. HeoObruHbIe
CBOMCTBA KBa3apoB, UX CBS3b C sAPAMU FAIAKTUK U aKTUBHOCTBIO YEPHBIX JBIP B HUX.

CxomieHus raTakTHK
HaGiro1aembie CBOMCTBA CKOIUICHUH TalaKTUK, PEHTTCHOBCKOE U3ITyYeHHE, TEMIIEpaTypa U Macca
MEXTaJaKTHYeCKOro ra3a, He0OXOAUMOCTh CYIIECTBOBAHUS TEMHOM MaTepPUH B CKOIIJICHUSIX TaJlaKTHK.
Onenka mMaccbl TEMHOM MaTepUU B CKOIUIEHUSX. SluencTas CTpyKTypa pacipeieleHnsl ralaKTUKU
CKOTUICHUH T'aJlaKTHK.

Ctpoenue u 3Boaw0nusA Beesiennoii (24)

Koneuynocthb 1 6eckoHeYHOCTH BeesleHHOH — mapajoKehl KJIacCHYecKOi KOCMOJIOTHH.

3aKOH BCEMUPHOTO TATOTCHUSI M MPEJCTABICHUS 0 KOHEYHOCTH U OECKOHEYHOCTH BeeneHHo.
DOTOMETPUYECKNH TAPaAOKC U IPOTUBOPEUNS MEKTY

KJIACCHYECKHMHU TIPEJICTABICHUSIMHU O CTpOoeHUH BeenenHoit u HabmoaennsmMu. Heo6Xxo1umMocThb
MpUBJICYCHUS 001N TEOPUU OTHOCUTEIILHOCTH IS

nocTpoeHus Mmoaenu Beenennoil. CBs3b MeX Ay F€eOMETPUUYECKUX CBOMCTB MPOCTpaHCTBa BeeneHHoil ¢
pacrmpeiesieHueM U JTBUKEHUEM MAaTepUU B HEH.

Pacmupsiromasicsa Beestennas

CBs13b cpeHel IIOTHOCTH MaTEPHUH C 3aKOHOM PACIIUPEHUSI U TEOMETPUUECKUMH CBOMCTBAaMU
Bcenennoii. EBknuoBa n HeeBKIIMI0Ba reoMeTpusi BeesreHHOi.

Omnpenenenue paanyca u Bo3pacta Beenennoit. Mogens «ropsiueit BeeneHHOM» U peuKTOBOE
W3ITYYCHUS

OObpazoBanue XUMUYECKUX JIeMEHTOB Bo Beenennoil. O0unue renust Bo BeenenHoii 1 He00X0MMOCTh
00pa3oBaHMs €ro Ha paHHHUX ATaIax dBOJIOINH

Bcenennoii. Heo0Xx01uMoCTh HE TOIBKO BBICOKOM MIOTHOCTH BEUIECTBA, HO M €T0 BHICOKOU
TEMIIEpaTyphbl Ha pAaHHUX dTanax 3BOJOLNH BceneHHou.

PennkroBoe n3nydeHne — HU3IydeHHUE, KOTOPOE OCTAJIOCh BO BCEIEHHOM OT TopsAYero U CBEpXIJIOTHOTO
COCTOSIHMSI MATEpUH HA PAaHHUX dTalax KU3HU

Bcenennoii. Habmogaembie CBOMCTBA PEUKTOBOTO U3MydeHus. [loueMy HEOOXOAMMO IPUBIICYCHHE
o011e TeOpur OTHOCUTEIILHOCTH TSI IIOCTPOCHHUS

Moaenu BeeneHHon.

CoBpeMeHHbI€e TPOOJIeMbI acTpoHOMUH (34)

YckopeHHoe pacmpenue BeesieHHON M TéMHAas JHeprust
Habmoienust cBepxHOBBIX 3BE371 | THIa B JaN€KUX ralakTUKaX U OTKPHITHE YCKOPEHHOTO PaCIIUPEHUS



Bceenennoii. OTKpbITHE CHIIBI BCEMUPHOTO
oTTankuBaHus. TEMHas sHeprus yBelInunBaeT Mmaccy BeenenHoil mo mepe e€ pacmupenus. [Ipupona
cwiibl BceMUpHOTo oTTanKkuBaHusl.

OOHapy:keHHe IUIaHeT BO3J1e APYTHUX 3BE3/.

HaGnroneHus 3a 1BHKEHHUEM 3BE3]] U ONPENIETICHUS MAcC HEBUIMMBIX CITyTHUKOB 3BE3], BO3MYLIAIOIIUX
UX NPSAMOJIMHENHOE JBMKEHHE. MeTo bl 0OHapy)eHUs

sKk301u1aHeT. OleHKa ycI0BUH Ha MOBEPXHOCTAX 3K30I1aHeT. [lorck sk301u1aneT ¢ KoMPOPTHBIMU
YCJIOBUSIMU JUISl )KU3HU Ha HUX.

Ioncku »Ku3HU U pasyma Bo BeereHHou

Pa3BuTHe npencraBieHnil 0 BOSHUKHOBEHUU U CYILIECTBOBAaHUM KU3HU BO BeenenHoi. CoBpeMeHHbIe
OLICHKH KOJIMYECTBA BBICOKOPA3BUTHIX LIMBUIIN3ALUN B

I"anaxTuke. [TonbITkn 0OHapy>KEHUS ¥ OCBUIKM CUTHAJIOB BHE3EMHBIM IIUBHIIU3ALUSM.

Y4e0HO — TeMaTHYeCKHil IJIAH Kypca aCTPOHOMHH

ABTOpC
Pabouas
ConeprkaHue MporpaMMHOTO MaTepualia Kast
nporpamMma
porpaMma
10-11 kn 11 xo. 11 ki1
Tema 1. BBegenue B acTpOHOMHUIO 1 1
Tema 2. Actpomerpust 5) 5)
Tema 3. HeOecnast MmexaHuka 3 3
Tema 4. Ctpoenne COTHEYHOM CUCTEMBI 7 7
Tema 5. Actpodu3nka u 3Be3/1HasT ACTPOHOMHUS 7 7
Tema 6. Mneunslit myTh 3 3
Tema 7. amakTuku 3 3
Tema 8. Ctpoenue u sBosronyst Beenennoi 2 2
Tema 9. CoBpeMeHHBIE TPOOJIEMBI aCTPOHOMHUHU 3 3
Uroro: 34 34




Ilo nmporpamMme 3a rnepuoa Oﬁy‘leHI/Iﬂ Yuyammecs 10J1KHbI BbIIMMOJIHUTD:

2 KOHTPOJBHBIX PabOTHI,
2 caMOCTOSITEIbHBIX PAOOTHI.

No Ni OcHOBHBIE
n/ Tema ypoka YVYA HaTpaBICHHH
I ypoka BOCIUTATEILHO
B TeMe i 1esiITeJIbHOCTH
I. BBenenue (14) JIMYHOCTHEIE DCTETUYECKOE
Pe3yIbTATHI: BOCIIMTAHUE,
1 1 Brenenue a - (hOPMUPOBAHHE YMEHHS LIEHHOCTH
ACTPOHOMUIO VIIPABIISTH CBOGH HAay4YHOTO
IO3HAaBaTeIbHOMN TTOSHAHMNA.
I1. ActpomeTpusi eSITETHHOCTBIO, Lennoctu
(59) OTBETCTBEHHOE HAy4qHOTO
2 1 3Be3HOE HeOo | OTHOLICHUE K YUEHHUIO, TTOSHAHMA.
TOTOBHOCTD U
3 2 Hebecnpie CIIOCOOHOCTH K
KOOPAMHATbI CaMOpPa3BUTHUIO U
3 Bumimoe caM000pa30BaHUIO, a
4 JIBUKEHUE TUIAHET U TaKKE OCOHAHHOMY
Connua MOCTPOEHUIO
5 4 HBrxenne WHUBUyaJIbHOU
JIyHb! u 3aTMeHus o0OpazoBarenbHON
6 5 Bpems u JEATEILHOCTH HA OCHOBE
KaJicHAapb YCTOWUYHUBBIX
II1. HeGecnasn MMO3HABATEJIbHBIX [Tarpuotnueckoe
MexaHuka (3 4) WHTEPECOB; BOCITMTAHUE,
1 - ¢popMupoBaHUe ACTETUYECKOE
! Cncrema mupa MMO3HAaBATCILHON 1 BOCIIMTaHUE,
2 3aKOHBI uH(GOPMaMOHHON LIEHHOCTH
8 Kemepa u nBukeHust | KyJIbTYpBI, B TOM YHCIE | HAYYHOTO
TJIaHEeT HaBBIKOB MO3HAHUS,
Kocmuueckue CaMOCTOSITEIbHOM TPyAOBOC
CKOpPOCTHU U paboThl ¢ BOCIIMTaHUE U
4| MEXKILIaHeTHBIE KHUTaMH U poeCCUOHAITBHO
9 TEPENETHI. TEXHUYECKUMHU e
CamocrosTenpgas cpeacrBaMu CaMOONpPEACICHHUC.
pabora "HebecHas MH()OPMALOHHBIX
Mexanuka" TEXHOJIOTHH;
IV. Ctpoenne - popmupoBanue Ilennoctu
ConnevHnoi YO@XKICHHOCTH B Hay4HOT'0
cucremsl (74) BO3MOXKHOCTH IO3HAHUS | ro3Hanms,
CoBpemennple | 3@KOHOB IIPUPOZIBI M X | Tpyn0BOE
10 1| mpeacraBiaeHHs O HCIIOJIb30BaHMUs Ha OJ1ar0 | gocnimranme u
CTPOECHHUH U COCTABE pasBUTHA npodeccuoHanbH
CoHEeqHOH cucTempl | UETOBEYECKOM oe
11 2 [Tnanera 3emist fll(/;ﬂﬂmaﬂﬂﬂé A
PMHUPOBAHMEC YMEHUS | e HKOJIOTHYECKOE
. 3 Tlysa i eé HaXOJUTb aJICKBaTHbIE BOCIIHTAHHE.
2 BIIMSTHUE HA 3€MITIO crocobb!
13 4 IInanetsr TIOBENICHUA,




3€MHOM TPYIIIbI

14

Ilnaners! -
ruradtel. [[nageTs! -
KapJIMKH

15

Maslie Tena
CoHEYHOI CUCTEMBI

16

CoBpeMeHHbIE
MIPEJICTABICHHSI O
MIPOUCXOXKICHUU
ConHeyHoM cucTeMbl
KonTponbnas pabota

Nel «Ctpoenue
ConneyHoi
CHUCTEMBI»
V. Actpodusnka
M 3BE€3aHAaA
acTpoHomus (74)
Metonrsl
17 acTpo(u3znyecKux
MCCIIe0BAHUI
18 Comnne
Bnyrtpennee
19 CTPOCHHE U UCTOYHHK
sHepruu CosHia
20 OcHoBHBIE )
XapaKTEPUCTUKH 3BE3]T
benbie
KapJIMKU, HEUTPOHHBIE
21 3BE3/bl, YEPHBIE
JBIpEL. JIBOWHEIE,
KpaTHbIE U
MIEPEMEHHBIE 3BE3/1bl
) Hosbie n
CBEPXHOBBIE 3BE€3/1bI
DBOJIIOTIHS
3BE3/I.
23 CamocTosTenpHas
pabota

«CoiHIle U 3BE3IBI»

VI. Mi1edyHbIi

nyTth (34)
I'a3 1 LT B
24
l"anakTuke
Paccesnnsbie n
25 1apOBBIE 3BE3IHBIE
CKOTUICHHS
CBepxmMaccuBH
26 as 4y€pHas JbIpa B

1eHTpe Miteunoro
IIyTH

B3aMMOJIEHCTBUA U
COTPYJTHUYECTBA B
npoiiecce

y4eOHOI U BHEYPOUHOM
NeSATETLHOCTH,
MIPOSIBIIATH
YBaXUTEIHHOE
OTHOIIICHHUE K MHCHHIO
OTITIOHEHTA B XOJI&
00CYX/IEHUS CTIOPHBIX
npo0JIeM HayKH.
Ipeamernbie
pe3yabTaThl:

- 00eCIeYnTh
JTOCTH)KCHHUE
TUTAHUPYEMBIX
pe3yIbTaToB

OCBOCHHSI OCHOBHOM
o0OpasoBarenbHON
IPOTPaMMBI;

- CO3J1aTh OCHOBY IS
CaMOCTOSITEIILHOT'O
YCIICITHOTO YCBOCHHUS
00yJaronMucs HOBBIX
3HaHUM, YMEHU, BUJIOB
1 CIT0COO0B
JEATCIbHOCTH
(cucremHo-
JIesITeTbHOCTHBIN
MOIXO/).
MeranpeamMeTHbIe
pe3yJIbTaThl:

- HaxXoJIUTh NpodIemMy
WCCJICIOBAHMS, CTABUTh
BOTIPOCHI,

BBIJIBUTATh TUIIOTE3Y,
npeyiarath
anbTepHAaTHBHBIC
CITOCOOBI

peleHus: mpooIeMbl 1
BBIOMpATh U3 HUX
HauOoIee

> PeKTHBHBIIT; |
KJIacCU(UIIUPOBATH
00BEKTHI UCCIIEA0BAHNS,
CTPYKTypUPOBAThH
M3y4aeMbIil MaTepHall,
apryMEeHTHUPOBATH
CBOIO TO3HIIMIO,
(hopMyIHUpOBaTh BHIBOJIBI
1 3aKJII0YCHUS,

ITatpuoTnueckoe
BOCIIUTaHHE,
HCHHOCTH HAYYHOTI]
MO3HAHUS,
TPYIOBOE
BOCIIUTaHHUE U
npodecCHoHATEHO
CaMOOIIpE/ICIICHUE.

OcTeTHUecKoe
BOCHIUTAHHUE,
LIEHHOCTH
Hay4IHOTO
MMO3HAHMS.




VII. I'anakTukn
(3v)

97 Knaccudukanm
sl TaJTaKTUK

28 AXTHBHBIC
TJIAKTUKYU W KBa3apbl

29 CkorureHust
rajlaKTHK

VIII. Ctpoenne n
IBOJIIOLUS
Bceenennoii (24)

Koneunocts u

30 0OECKOHEYHOCTh
Bcenennoi

Monaenn
31 A

"ropsiueit Becenennoit"

IX.CoBpemenHbie
npoodeMbl
acrponomum (34)

32

YckopeHnHoe
paciMpeHue
Bcenennoit u TémMHas
SHEPTHUs

33

ObnapyxeHue
IUTaHEeT BO3JIE IPYTUX
3BE3]1

34

ITonck ku3HU U
pazyMma Bo BceneHHOM.
KonTponbhas padbota
Ne2. «Connue n
3BE3/IEI.

Bcenennasy

- aHaJIM3UPOBATH
HaOJII0 TaeMEBIE SIBJICHHUS
U OOBICHSITE

MIPUYUHBI UX
BO3HUKHOBEHHUS;

- Ha IPaKTHKE
I10JIb30BaTLCS
OCHOBHBIMH
JIOTHYECKUMU
MprUeMaMH, METOJIaMHU
HaOJII0IeHu,
MOJICTTUPOBAHUS,
MBICJIEHHOT'O
IKCIIEPUMEHTA,
MIPOTHO3UPOBAHNS,

- BBIIIOJIHATD
[I03HaBaTeNIbHbIE U
MPAKTHYCCKHE 3a/IaHus,
B TOM

YHCIIC IPOSKTHEIC,

- U3BJIEKATh
UHPOPMALIUIO U3
Pa3IUYHBIX UCTOYHUKOB
(BKIIFOUAsI CpeICTBA
MaccoBO# MHGOpMAaITUH
Y UHTEPHET

pecypchl) U KpUTUYECKU
€€ OLIEHNBATh;
TOTOBUTEL COOOIIEHUS U
MPE3eHTAIUU C
HCIIOJIE30BAHHEM
MaTepuaios,
MTOJTYYCHHBIX U3
WNuTepHera u apyrux
HCTOYHHKOB.

Llennoctu
HAy4HOTO
MTO3HAHMS.

OcTeTHUeCcKoe
BOCITUTaHHE,
LIEHHOCTH
HAy4YHOTO
IMO3HAHUA.

ITatpuoTnueckoe
BOCITUTAHUE,
ACTETUYECKOE
BOCITUTAHUE,
LHCHHOCTH HAYYHOTI]
MO3HAHMUS,
TPYIOBOE
BOCITUTAHUE U
npodeCcCuOHaIHLHO
CaMoOIIpeieIICHHE

XapaKkTepucTHKA KOHTPOJIbHO-U3MEPHUTEIbHBIX MATEPHAJIOB
KonTtpons 3HaHUH, yMEHUH, HABBIKOB MPOBOAUTCS B (POpME KOHTPOJIBbHBIX paOOT, BBHITIOJIHEHUS TECTOB,

(1)I/IBI/III€CKI/IX JUKTAHTOB,
CaMOCTOATCIIbHBIX pa60T, J'Ia60paTOpHLIX pa60T, OIIBITOB, SKCIICPUMCHTAJIBHBIX 3a1a4.

Konmponvho — usmepumenvuvie mamepuansl, HanpasiIeHHvLE HA U3YUEHUE YPOGHS.
1. 3HaHMI OCHOB (PU3UKHU (MOHOJIOTUYECKUN OTBET, FIKCIPECC — ONPOC, (PPOHTANBHBIN ONPOC, TECTOBBIH

OIIPOC, HAITUCAHUE U 3aILUTA
cOOOIIeHHUs 1O 33JJaHHON TeMe, 0ObSICHEHUE dKCIIEPUMEHTa, GU3NUECKUN AUKTAHT)

2. IpUOOPETEHHBIX HABBIKOB CAMOCTOSITEILHON U MPAKTUYECKOM NEATEIbHOCTH yJauuxcs (B Xoze
BBINOJIHEHUS 1TAOOPaTOPHBIX padoT U

pelIeHus 3a1a4)

3. Pa3BUTBIX CBOMCTB JINYHOCTH: TBOPYCCKUX CHOCO6HOCTCI>1, HHTEPCCA K U3YUCHUTIO (I)I/ISI/IKI/I,
CaMOCTOATCIbHOCTU, KOMMYHHUKATUBHOCTH,

KPUTUYHOCTH, peICKCHH.



OuneHka 0TBETOB yUalIUXCsl

Onenka «5» — OTBET IOJIHbII, CAaMOCTOSATENbHbBIN PABUIIbHBIN, U3JI0KEH JIMTEPATYPHBIM S3BIKOM B
ONPEACICHHOMN JTOTUYECKOMN

IIOCJIEI0BATEIBHOCTH. YUEHUK 3HA€T OCHOBHBIE ITOHATHS U YMEET UMHU ONIEPUPOBATH IIPU PEILICHUN
3az1ad.

OmneHka «4» — OTBET YAOBJIECTBOPSET BBIIICHA3BAHHBIM TPEOOBAHMIM, HO COJICPKUT HETOYHOCTHU B
U3JI0KEHUU (aKTOB, ONPECIICHUH TOHATUH, 0OBSCHEHUN B3aUMOCBSA3EH, BBIBO/IaX U PELICHUH 3a/1a4.
HerounocTr 1€rKo UCIPaBIIAIOTCS IIPU OTBETE HA JOIOJIHUTEIBHBIE BOIIPOCHL.

OneHka «3» — OTBET B OCHOBHOM BEpPHBIi, HO JOMYIIEHbl HETOYHOCTH: yJyalluicsi OOHapyKUBAET
MOHMMaHKE y4yeOHOro MaTepualia Mpu HeJOCTATOYHOH IMOJIHOTE YCBOCHUS IOHATHH UM
HEIOCJIEJ0BAaTEIbHOCTH M3JI0KEHUS MaTepuaa; 3aTpyAHAeTCs B [T0Ka3e 0ObEKTOB Ha 3BE3/IHOM KapTe,
pELIEHNN KaYECTBEHHBIX U KOJIMYECTBEHHBIX 3a/1au.

Onenka «2» — OTBET HElIpaBUWIbHbIM, I0KAa3bIBAET HE3HAHUE OCHOBHBIX IOHATUH, HEIOHUMaHHE
M3Y4YEHHBIX 3aKOHOMEPHOCTEN U

B3aMMOCBsI3€i, HEyMeHHe paboTaTh ¢ yUeOHUKOM, 3BE3/1HOM KapTOH, pelaTh 3a1auH.

Onenka «1» — OTBeT, pellleHue 3a7a4un WM pe3yJabTaT padoThl C KAPTOU OTCYTCTBYIOT.

Kpurtepun oueHnBaHus TECTOBOI0 KOHTPOJIA:

Onenka «1» - ot 10 10 20 % npaBWIbLHO BBIOJHEHHBIX 3a/JaHUM.
Ouenka «2» - ot 21 10 30 % mpaBUIIBLHO BHITIOJIHEHHBIX 3aJJaHUH.
Ouenka «3» - 31 — 50 % npaBUILHO BHITIOJIHCHHBIX 3aaHUH.
Ouenka «4» — 51 — 85 % npaBUIBLHO BHIMOJHEHHBIX 3a/IaHUM.
Onenka «5» — ot 86 10 100 % nmpaBUIIBHO BHIMOJHEHHBIX 3aJJaHUM.

OueHka caMOCTOATENIbHBIX H KOHTPOJIbHBIX PadoT

Ouenka «5» craBuTCs 32 pabOTY, BBITOJIHEHHYIO TIOJTHOCTHIO 0€3 OIMOO0K U HEeJO0UYETOB.

Ounenka «4» ctaBUTCs 32 pabOTy, BBIIIOJHEHHYIO OJIHOCTBIO, HO IPY HAJIMYMU B HEH He Oosiee oTHON
rpy0oii U OHOI Herpy0oii OIMOKH U

OJTHOTO HeJlouéTa, He 6ojee TPEX HeA0UETOB.

Ounenka «3» cTaBUTCS, €CIIM YYEHUK [TPABUIIBHO BBIIIOJIHUI HE MeHee 2/3 Bcell paboThl WiIH TOMYCTHII
He OoJiee 0/1HOM rpy0oii OmMOKH U

JIBYX HEOYETOB, HE OoJiee OJJHOU Ipy0Ooit OIMOKHN 1 OAHOM HerpyOoii omnoku, He OoJiee Tpex
HEerpyObIX OIMOOK, OJJHON HEerpyOoi OMMOKY U

TpeX HEeAOYETOB, IPU HANUYUU 4 - 5 HEOUYETOB.

OneHka «2» cTaBUTCSI, €CIIU YUCIIO OINOOK U HEJOUYETOB MPEBLICUIO HOPMY JUISI OLICHKH 3 UJIH
MIPaBWJIbHO BBINIOJIHEHO MeHee 2/3 Bcell paboThI.

Ilepeyenn ommodok:

I'py0Obie ommoxku

1. He3HaHue omnpeesieH|i OCHOBHBIX MOHATUH, 3aKOHOB, TPABUJI, OJIOKEHUN TE€OpUH, POopMyI,
OOLIEPUHATHIX CUMBOJIOB.

2. HeymeHue BbIIENATH B OTBETE TJIABHOE.

3. HeymeHnne npuMeHSTh 3HaHUS TSl pEIISHHs 3a/1a9; HETPaBUIIBHO C(hOpMYITHPOBAHHBIC
BOIPOCHI, 33JJaHNs WK HEBEPHBIE OOBICHEHUS
X0J1a UX peLIeHusl.

4. HeOpexxHOE OTHOIIEHHE K 000PY10BAaHUIO.

Herpy0sbie ommoxku



1. Hetounoctu hopMynupoBOK, ONPEIEIICHN, 3aKOHOB, TEOPUH, BBI3BAHHBIX HETIOTHOTOM
OTBETAa OCHOBHBIX IIPU3HAKOB ONPENEIIEMOI0
TTOHSTHS.

2. OmmOKH B YCIOBHBIX 0003HAYEHUSIX HA MPUHIUIHAIBHBIX CXEMaX, HETOUHOCTH YEPTEKEH.

Henouernl
1. HeOpexxHOE BBITIOJIHEHHUE 3AMUCEN, YEPTEkKEH, CXEM.
2. Opdorpaduyeckre 1 MyHKTyaIl[MOHHBIC OITHOKH.

COI''TACOBAHO COTI'JTACOBAHO

HpOTOKOJ'I 3accaaHuss METOJUYECCKOI'O 3aMECTUTEND JIMPEKTOPA T10 VBP

o0beTUHEeHUsT yuuTenel (pusmuko- MEOY COLII Ne20
MaTtematudeckoro nukia MbOY COIL Ne20 B

T.B. Myxa

or 26 asrycra2021r. Ne 1
31 asrycra 2021 r.

B.A. Manoyxosa

[Tonnuck pykoBoaurenss MO ®.1.0.
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