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1.Il1anupyemble pe3yJibTaThI

TpeOoBaHMsi K yPOBHIO MOATOTOBKHU yuamuxcsa 11 kiaacca

00/1)ICHbL 3HAMb:

Hmena BbIIAIOMIMXCSA aCTPOHOMOB, ClielU(UKY aCTPOHOMUYECKUX HaOII0IeH!I, OCHOBHBIE JIEMEHTHI HeOecHOM cdepbl, Teopemy o BbicoTe [lomroca
MHUpa, IPUHIHUIBI ONPEIeTIECHUsI TOPU3OHTATIBHBIX U HKBATOPUAIBHBIX KOOPJIUHAT CBETWUJI, CBS3bh CMEHBI CE30HOB I'0/Ia C TOJIOBBIM JIBMKEHHUEM 3eMIIH
Bokpyr CoiHIa, MPUHIUOBI pa3leleHus] MOBEPXHOCTH 3eMJIM Ha KIMMAaTHYECKHe TMosca, OCOOEHHOCTH pa3IMYHBIX CIIOCOOOB CUETa BpPEMEHH,
MIPUHIIUIIBI, JIEXKAIIUE B OCHOBE COCTABJICHUS KaJleHapeil, MOHITHE aCTPOHOMUYECKON €AMHUIIbI, TeTUOLIEHTPUUYECKYIO KapTUHY cTpoeHUs: COHEeYHOM
CUCTEMBI.KOH(UTYpAallUl BHYTPEHHUX M BHEIIHUX IUIAHET, 3aKOHBI JBMKEHHS IUIAHET, NMPUHIMIBI, JIeKAIIHNe B OCHOBE BBHIOOpA TPAEKTOPHIA
KOCMHMUYECKUX CTaHIMi K TenaM COJHEYHOM CHUCTEeM, MPUYMHBI BOZHMKHOBEHHUS MPUJIMBHBIX CHJ M HMX BIUsSHUE Ha ABWkeHUE Ten ColHEeYHOU
CHUCTEMBI, pa3JInuHble CBOICTBA TeJl COJTHEYHON CUCTEMBI.

[ToHsTUA: 3BE3NHON BEIIMYMHBI, NAPAJUIAKCA, CBETUMOCTH, IJIABHOW ITOCIEAOBATEIBbHOCTH, COJHEYHOM IMOCTOSHHOM, KOHBEKLMU, KOHBEKTHBHOM
30HBI, (oTocdepsl, rpaHyl, Xpomochepbl, COIHEYHOM KOPOHBI, NMPOTyOepaHlla, COJMHEYHBIX BCHBIIIEK, COJHEYHBIX IISIT€H, COJIHEYHOTO BETpa,
Muieynoro mytu, ['anakTuku, 3BE3HOrO CKOIUICHHS, PACCESHHBIX M IIAPOBBIX CKOIUICHHUM, TAHTCHUMAJIBHOW U JIYYEBOM CKOPOCTEH, MEXK3BE3IHOU
Cpelbl, pa3peKeHHOro ra3a, MEK3BE3IHOM IBUIM, Ta30MbLIEBOIO CJIOS, CBETIBIX M TEMHBIX TYMaHHOCTEH, KOCMMYECKHUX JIy4eil, TpaBUTALIMOHHON
KOHJECHCAllUM, MPOTOIUIAHETHBIX JIUCKOB TAJAKTHUK, DJUIMITHYECKUX, CHOUPAJIbHBIX W HENPABWIBHBIX TaJaKTHK, CKOIUICHUH TaJlaKTHK,
B3aUMOJICHCTBYIOIINX TaJaKTHK, TAJIAKTUK C aKTUBHBIMU SIApaMH, PaJIAOTAIAKTHK, KBA3apOB, PEIIMKTOBOrO M3Iy4eHHUs. [ UIIOTE3y O CyHIECTBOBAaHUU
KHU3HU BO BCeneHHOM, XapakTep IBIKEHUS 3BE3/ B IUCKE U CPepUUIECKOM cocTaBistomel ["anakTuku, o0Iuye mpeIcTaBiIeHHs O pa3Mepe U CTPYKTYpe
lanakTuku, HampaBieHHe Ha UEeHTp [‘alakTWKH, BO3MOXHOCTb HCIIOJIb30BAHUS CIIEKTPAJIbHOIO aHalIM3a A W3Y4YeHHs HeOeCHBIX OOBEKTOB,
¢usnueckuii cMmbic 3akoHa BuHa u mpunnuna Jlomnepa, MpUHIMN pa0OThl, Ha3HAYEHHE W BO3MOXKHOCTH TEIIECKOINOB, CBSI3b (DU3MUYECKUX
XapaKTePUCTHK 3BE3] MEXAY cOOOM: TeMIepaTrypbl, CBETUMOCTH, 3BE3THOM BEIMUMHBI, I[BE€TA, MACChl, IULIOTHOCTH, pa3Mepa, CBA3b 3€MHBIX SIBJICHHI C
akTUBHOCTHIO COJIHIIA, METOJBI OTPECIICHUsI PACCTOSHUIN (METOJBI TEOMETPUYECKOTO0 M CIEKTPAIBHOTO Mapajuiakca), 0COOCHHOCTH (PU3NIECKOTO
COCTOSIHMSI BEIIECTBAa BHYTPU 3BE3/, HCTOUYHUKU IHEPTUH 3BE3M, HAOIIOAATEIbHBIE OCOOCHHOCTH O€JIbIX KapJIMKOB, HEUTPOHHBIX 3BE3[, MEPEMEHHBIX
3BE31], HOBBIX M CBEPXHOBBIX 3BE37, 0OCOOCHHOCTH JBOJIOLWHU 3BE3]] PA3IMUYHON MACChl, METOJ] OMPECIICHUs] PACCTOSHUN MO KPACHOMY CMEIICHHUIO,
3akoH Xa00ma, CYIIHOCTh OJHOPOIHBIX H3OTPOMHBIX Mojeieil BceneHHON, 0 BO3MOXXHOCTSIX HAOMIOACHMS MAaNEKUX TaJlakKTUK B 30Xy HUX
"MonomocT".
00J1)ICHbL YMEMb:

Haxomute Ha HebOe spuaiiime 3Be3bl, padOTaTh CO 3BE3AHON KapTod (OmpenensTh KOOpAWHATHI 3BE3, monokeHue ConHIa B JO0OW JeHb roja,
BUIUMYIO 0051acTh HEOecHOM chephl A AJaHHOM IUPOTHI B 3aJJaHHOE BpeMs rojia U CyTOK), peliaTh 3a/lad Ha OIpe/eeHHe: BHICOTHI U 3€HUTHOTO
paccTOsSIHUS CBETUJIA B MOMEHTHI KYJTbMHUHAITNH, Teorpa(puuecKoil MUPOTH TOYEK 36MHOM MOBEPXHOCTH 1O aCTPOHOMHYECKUM HAOIIOICHUSIM, JTYHHBIX
(a3, nepuoI0B BOZMOKHOTO HACTYIIEHUS 3aTMEHHMM, CMHOAMYECKOTO W CHUIAEPUYECKOTO MEPHOIOB IUIAHET, PACCTOSHUN 10 HEOECHBIX Tel M HUX
nmapajIakcoB, KOHGUTYpaluii ITUTAHEeT, Ha HMCTOJb30BaHUE (opmyn: 3akoHOB Keruiepa, 3akOHa BCEMHUPHOTO TATOTCHUS, |- U 2- KOCMHYECKUX
CKOpPOCTEH, MOJIb30BAThCS ACTPOHOMUYECKUM KajeHIapEéM [UIsl MOJYYeHHsI CBEEHUI O JBIKEHHU M BO3MOXKHOCTAX HaOmroaeHust Tena CoJHEeuHOM
CUCTEMBI, HaxoIuTh Tesia COTHEYHOM CUCTEMBI Ha HeOe BO BpeMs HAOIIIOICHUH.

Pemarp 3amaum Ha ucnonbp3oBaHue mNpuHnuna Jlomiepa u 3akoHa BuHa, Ha ompeseneHrne Macchl HEOECHBIX TEJ MO CKOPOCTSAM OpOUTAIBLHOTO
JBH)KEHUS, HA ONPENCIICHUE PACCTOSIHUMA 10 3BE3/, HA CBSI3b MEXKIY CBETUMOCTBIO, PaINYCOM U TEMIIEPATYPOU 3BE3/bl, HA ONPEAECICHUE PACCTOSHUN
1o ranakTuK. OLEHUBaTh pa3pellarollyl0 CIoCOOHOCTh (IU(PPAKIIMOHHYIO) TEIECKONOB, MOJIb30BaThCS HIKAION 3BE3MHBIX BEJIUYMH, TUArpPaMMOi
"TemMIeparypa-CBeTUMOCTh", CBSI3bIBATh TAHTEHIMAIBHYIO M JIy4eBYIO CKOPOCTHM HEOECHOro Telda C €ro MpOCTPAaHCTBEHHOW CKOPOCTHIO, Ipy0o



OLIEHUBATh MacCy [ aJlakKTUKM 1O CKOPOCTH KPYrOoBOTO IBIJKEHHS 3BE3], pa3nuyarh Ha (poTorpadusax pasiuyHble THIBI 3BE3IHBIX CKOIUICHHHA U
MEX3BE3AHBIX TYMAHHOCTEH, ONpEAENATb PACCTOSHUE [0 TaJaKTHK 10 KPacHOMY CMELICHHMIO, OOBSCHATh CMBICH MOHATHH "pacumpsromiascs
Bcenennas" u "penukroBoe usinydeHue".

Ilianupyemble pe3y/ibTaThl OCBOCHHUS Y4eOHOI0 nmpeaMeTra no uroram ody4denusi B 11 kiacce

. [Momyunth mpencTaBieHUs O CTPYKType M MaciiTtabax BcenenHoll W mecte 4enmoBeka B HEW. Y3HAThb O CPEICTBAX, KOTOPBIE MCHOJIB3YIOT
aCTPOHOMBI, YTOOBI 3arsIHYTh B caMble yJIaJ€HHbIE YIOJKH BceneHHON U yBUIIeTh HEOECHbIE Tesla HE TOJBKO B HEJOCTYIHBIX ¢ 3eMJIM JUarna3oHax
JUTUH BOJIH JIEKTPOMAarHUTHOTO M3JIy4€HUs, HO M y3HATh O HOBBIX KaHaJax MOJy4YeHHs MHPOPMALUU O HEOECHBIX TeJaX C MOMOIIbI0O HEMTPHUHHBIX U
I'PaBUTAllMOHHOBOJIHOBBIX TEJIECKOIIOB.

. VY3HaTh 0 HAOMIOZAEMOM CIIOXKHOM JABMKeHHH TutaHeT, JIynol nu ConHia, ux uHTeprperanuu. Kakyio poib urpann HaOMIOIEHHs 3aTMEHHN
Jlynel u ConHuja B KU3HU OOIECTBA U UCTOPUS UX HAy4HOro oObsicHeHUs. Kak Ha OCHOBE aCTPOHOMHYECKUX SIBICHHH JIFOAM HAyYMIIUCh U3MEPSThH
BpEMS M BECTU KaJIEHAAPb.

. V3HaTh, Kak Omarofapsi pasBUTHIO aCTPOHOMMHU JIFOAM NPUILIM OT MPEICTABICHHS T'€OLIEHTPUYECKONM CHUCTEMbl MHpa K PEBOJIIOLMOHHBIM
NPEJCTAaBICHUAM T'eIMOLEHTPUYECKO crcTeMbl Mupa. Kak Ha ocHOBE mocieqHei OB OTKPBITHI 3aKOHBI, YIIPABISIOUINE IBMKCHUEM IUIAHET U, B
KOHIIE KOHIIOB, 3aKOH BCEMUPHOr0 TATOTEHUS.

. Ha npumepe ucnonbp3oBaHUs 3aKOHA BCEMHPHOIO TATOTEHUS, MOJIYUYUTh NPEACTABIECHUS O KOCMHUYECKHMX CKOPOCTSIX, Ha OCHOBE KOTOPBIX
paccUMTHIBAIOTCA TPACKTOPHM MOJETOB KOCMUYECKUX alMapaToB K IUIAHETaM. Y3HATh, KakK MPOSBISIET ce0s BCEMUPHOE TATOTEHUE HA SIBICHMSX B
cucreme 3emiisi-JIyHa U 9BOMIOLINIO ATOM CUCTEMBI B Oy TyIIeM.

. Y3HaTh 0 COBPEMEHHOM IPEICTABICHUU, O CTpoeHUMM COJHEYHOM CHCTEMBI, O CTPOCHHMM 3€MJIM KakK IUIaHETa U IPUPOJE MAPHUKOBOIO
s¢dekTa, 0 CBOMCTBAX IUIAHET 3€MHOH TPYNIbl U IJIAHET T'MTAaHTOB, U 00 HCCIIEOBAaHHUIX aCTEpOMIOB, KOMET, METEOPOUJOB, U HOBOI'O KJacca
HEOECHBIX TeJ KAPJIMKOBBIX IJIAHET.

® HOJ’Iy‘II/ITB npeaAcTaBJICHUEC O MCETOJAAX aCTpO(l)I/I3I/I‘-I€CKI/IX HUCCIICOOBAHUAX M 3aKOHax (bHSI/IKI/I, KOTOPBIC HCIHOJB3YKOTCA JIA H3YUYCHUA
(hU3UYECKH CBOMCTB HEOECHBIX TEIl.
. VY3nath npupony ConHIIa U €ro aKTUBHOCTH, KaK COJHEYHas aKTUBHOCThH BIIMSIET Ha KIMMAaT W Ouocdepy 3emiu, Kak Ha OCHOBE 3aKOHOB

(U3UKY MOYXKHO paccuuTaTh BHyTpeHHee cTpoeHre CoHIa U Kak HabIoeHHs 32 TOTOKU HelTpruHO oT ColHIIa yaanoch 3arisHyTh B eHTp ColHIEe U
Y3HaTh O TEPMOSIEPHOM UCTOUHUKE IHEPTHUU.

. VY3HaTh, KaKk ONpPEJEIIAIOT OCHOBHBIE XapaKTEPUCTUKHU 3BE3] U MX B3aUMOCBA3b MEXAY COOOM, O BHYTPEHHEM CTPOEHUH 3BE3]] M HCTOYHHMKAX UX
SHEPIr'Uu; 0 HEOOBIYHOCTH CBOMCTB 3BE3]1 OEJIBIX KapJIMKOB, HEUTPOHHBIX 3BE3]] M YEPHBIX JIBIP. Y3HATH, KaK POXKAAIOTCS, )KUBYT U YMHUPAIOT 3BE3IBI.

. VY3HaTh, KaK 10 HAOIIOAEHUAM MYJbCUPYIOIUX 3BE31 Leden OnpeaessITh pacCTOSHUS A0 APYIUX TaJaKTHK, KaK aCTPOHOMBI [0 HAOIIOJCHUAM
JBOMHBIX U KPAaTHBIX 3BE3] OIIPEACIIAIOT UX MACCHI.

. [TonyuuTts npeacTaBiaeHNs O B3phIBAX HOBBIX M CBEPXHOBBIX 3BE3]1 M KaK B 3BE34aX 00pa3zyroTcs TSHKEIbIE XUMUUECKUE SJIEMEHTHI.

. VY3HaTh, KaK ycTpoeHa Hama ['anaktuka — Mueunsiit I1yTh, Kak pacripeneneHbl B Hell pacCessHHbIE M IIApOBbIE 3BE3/IHBIE CKOIUICHUS, U 00JIaKa

MEX3BE3AHOT0 ra3a u neuti. Kak ¢ moMompio HaOmo1eH! B HH(paKpacHbIX JIydax yJaJoch IPOHUKHYTh Yepe3 TOJILY MEX3BE3THOIO raza U MbUIN
IIPOHUKHYTH B LIEHTP [ 'alakTUKK, YBUIETh IBUKEHHE 3BE3] B HEM BOKPYI CBEPXMACCUBHON YEPHOM ABIPHI.

. [TomryunTs TpeacTaBlI€HHE O PA3IMUYHBIX THUMAX TaJakTUK, y3HATh O MPOSIBICHUAX AKTUBHOCTU TallakKTUK W KBa3apoB, M paclpeiesieHuu
TaJIaKTHK B IIPOCTPAHCTBE U (POPMHUPOBAHUN CKOIICHUN U TYCHCTOM CTPYKTYPHI HX pacipeaeIeHHUs.
. VY3HaTh O CTPOEHUHW W IBOJIOIMN YHUKAIBHOTO 00bekTa Bcenennoit B menom. IlpocneanTs 3a pa3BUTHEM NPENCTABICHUA O KOHEYHOCTH U

6eckoHeuHOCTH Beenennoil, o pyHIameHTanpHBIX MapagoKcax, CBA3aHHBIX C HUMH.



. [TonATh, Kak U3 HAOMIOIAEMOTr0 KPAaCHOTO CMEUICHHs B CIEKTpax MaNEKUX TaJlakKTUK MPHUIUIM K BBIBOJY O HECTAIMOHAPHOCTH, PACHIMPEHHUU
Bcenennoii, u, 4To B MpOLUIOM OHAa ObUIa HE TOJHKO IUIOTHOM, HO W TOps4Yed M, YTO HAOII0IaeMOE€ PEIMKTOBOE HM3IYyYEHHE MOATBEPHKIAeT 3TOT
BAJKHBIN BBIBOJI COBPEMEHHON KOCMOJIOTHHU.

. V3Hath, KaKk OTKPBUIM YCKOPEHHOE paciliupeHue BceleHHONW W ero CBsA3bI0 C TEMHOW SHEpPrueid M BCEMUPHOW CHUJIOM OTTAJIKUBAHUS,
IIPOTUBOCTOSALLEH BCEMUPHOMN CUJIE TSATOTEHUS.

. VY3HaTh 00 OTKPBITUU DK30IUIAHET — IUIAHET OKOJO APYTUX 3BE3J U COBPEMEHHOM COCTOSIHMM NMPOOJEeMbl MOMCKA M CBSI3U C BHE3EMHBIMU
LMBUIIN3ALUSMU.

. HayuuThcst mpoBOAUTH MPOCTEUIINE aCTPOHOMUYECKUE HAOIIO/IEHUS, OPUEHTHUPOBATHCS CPEIU SAPKUX 3BE3/ U CO3BE3AMM, U3MEPATH BBHICOTHI
3B€31 1 CoJHIIA, ONPEAEIATh ACTPOHOMUYECKMMHU METOJJaMH BpeMs, IIUPOTY U JIONTOTY MecTa HaOMIoAeHUH, n3mMepsaTh auamerp CoslHIA U U3MEPSTh
COJIHEYHYIO aKTUBHOCTb U €€ 3aBUCHUMOCTb OT BPEMEHH.

2.Copepikanmne Kypca
BBenenue B aCTpOHOMUIO
Crtpoenue u macmtabbl BeeneHHOM, 1 COBpeMEHHBIC HAOMIOCHUS
Kakwue tena 3anonusitor Beenennyro. KakoBbl MX XxapakTepHbIE pa3Mephl U pacCTOSIHUS Mexay HuMH. Kakue ¢pusndeckue yciaoBHs BCTPEUAIOTCS B HUX.
Bcenennas pacumpsiercs.
I'me m xak paboTalOT caMmble KpYNHbIE ONTHYECKHE TeJecKombl. Kak acTpoHOMBI HCCIEAYIOT TamMMma wu3inydeHue Bceemennoi. Yto yBuaenu
IPAaBUTALMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.
Actpomerpust
3Bé3mHO€E HEOO U BUIMMOE IBWKEHNE HEOESCHBIX CBETUII
Kakue 3B€31161 BXOIAT B co3Be3aus Opuona u Jlebens. ConHile ABMKETCS MO SKIMNTHKE. [l1aHeThl coBepInaoT — neTyieo0pa3Hoe IBUKEHUE.
HeGecHbie koopauHATHI
Uro Takoe HeOeCHBIH dKBaTOp M HeOecHBI Mepuanad. Kak cTposT sKBaTopuaabHYI0 CHCTEMY HEOECHBIX KoOpauHaT. Kak CTposST TOpU30HTAIBLHYIO
cUCTeMy HeOECHBIX KOOpIMHAT.
Bunumoe nuxenue minanet U Connia
[letneobpazHoe IBMKEHUE TUIAHET, MOMATHOE U MPSIMOE JBIKEHUE IUIaHeT. DKINNTHKA, 30/luaKkaibHble co3Be3ausi.  HepaBHOMEpHOE JBUKEHHE
ConHua mo SKJIMINTHKE.
JBrxenue JIyHbl U 3aTMEHUS
®a3bl JIyHbI 1 CHHOJIMYECKUM MECSII], YCIOBHUS HACTYIUICHHUS] COTHEYHOTO U JIYHHBIE 3aTMEHUSI.
[Touemy npoucxoasT coiHeUHbIe 3aTMEeHUA. Capoc U MpeAcKa3aHus 3aTMEHU I
Bpewms u kanesnaps
3BE3HOE U COTHEYHOE BPEMS, 3BE3AHBIN U TPOMMYECKHUM TO/I.
Y CTpoHCTBO JTYHHOTO M COJIHEUHOTO KalleH1aps, Ipo0iaeMbl ux corjacoBanus KOmmaHckuid M rpUropHaHCKUi KaleHaapH.
Heb0ecnas mexanuka
I'enuoneHTpryeckas cucrema Mupa
[IpeacraBnsm o ctpoeHnn COJIHEYHOM CUCTEMBI B AHTHYHBIE BPEMEHA M B CPEAHEBEKOBbE. | €IMOLIEHTpUYECKas cUCTeMa MHpPA, JOKa3aTelIbCTBO
BpaiueHue 3emau Bokpyr Connua. [lapannakc 3Be311 U onpeaeneHue pacCTOSHUE 0 HUX, apCeK.
3akonbl Kernepa ABUKEHUS TIJIAHET



Otkpeitue U.Kemiepom 3akoHOB ABMKEHUS TU1aHeT. OTKpBITHE 3aKkoHa BeemupHoro taroteHus u 0000mEnnble 3akonsl Kemepa. Onpenenenue mace
HEOECHBIX Tel.

Kocmuueckue ckopoctu

Pacuérel mepBoii 1 BTOPO KOCMHUYECKON CKOpOCTH U uX puznuecku cMmbich. [Tonér FO.A. IMarapuna Bokpyr 3eMiu o KpyroBoit opoure.
Mex1mnaHeTHbIE TepeneTs

[ToHsATHE ONTUMATBHON TPAEKTOPUU NOJIETA K IJIaHETE. Bpems nmosi€ra K miaHeTe u JaThl CTapTOB.

JlyHa u e€ BnusiHuE Ha 3eMIII0

Jlynnsiii pensed u ero npupona, [pwmeHoe B3anmoneiicteue Mexay Jlynoit u 3emnéit. Y nanenue JIyHbl oT 3eMiii U 3aMeJICHHE BpAIICHUS 3eMITH.
IIpeneccus 3eMHOM OCH U IIPEABAPEHUE PABHOJCHCTBUM.

CTpoeHue COJIHEYHOI CHCTEMBI

CoBpemenHsble npezcTabiieHus 0 COTHEUHON — CHCTEME.

CocraB ConHeuHol cucTembl. [11aHeThl 3eMHOM TPYIIBI U TUIAHETHl TUTAHTHI MX TPUHIUNHATRHBIC oTandus. O61ako komer Oopra u nosic Koitnepa.
Pa3mepsl T€1 COTHEYHOU CHUCTEMBI.

[Inanera 3emiis

®opma u pazmepsl 3emau. Buyrpentnee ctpoenue 3emnu. Posib napaukoBoro s dexra B popMUpoBaHUH KIUMaTa 3eMIH

[ImaHeTs 3eMHOM TPYMIIBI

HccnenoBanust Mepkypust, Benepsl u Mapca, ux cxoxects ¢ 3emnéil. Kak napHuKoBbIii 23 QeKT rpeeT moBepXHOCTh 3eMIIU U NeperpeBaeT armochepy
Benepsl. Ecth u xu3Hbs Ha Mapce. DBomtonust opouT ciyTHukoB Mapca ®@oboca u Jleiimoca.

IInaneTsl rUTaHThI

O®usnyeckue cpoiictBa Onurepa, CarypHa, Ypana u Hentyna. Bynkanndeckoi nedarenbHOCTH Ha cnyTHuke FOmurtepa HMo. [Ipupona kosiern BOKpyr
IJIAaHET TUTAHTOB.

[InaneTs KapJIMKHU U KX CBOMCTBA.

Mansie Tena CoHEUHOU CUCTEMBI

[Tpupona u aBmxenue acteponoB. Crnenuduka aBrKeHUs rpymnm actepousioB TposHIeB U ['pekos. [Ipupona u asmxenue komert. [losic Koitnepa u
Oo6nako xomet Oopra. [Ipupona METEOPOB U METEOPUTOB.

Meteopbl U METEOPHUTHI

IIpupona «magaromux 3BE31», METEOPHBIE MOTOKM U HUX paauaHThl. CBsA3b MEXKIYy METEOPHBIMU IOTOKaMH M KoMmeTamu. lIpupona KamMeHHBIX H
JKEJEe3HbIX METEOPUTOB. [Iprposa METEOPUTHBIX KpaTepoB.

IIpakTnueckas acrpodusuka u ¢pusnka Coanua

Mertoap! acTpopu3nUECKHX UCCAEAOBAHUI

VY CTpONCTBO U XapaKTEPUCTUKU TENIECKONIOB pepakTOpOB U pedIeKTOPOB. Y CTPOHCTBO PaIHOTENIECKONIOB, paluOMHTEP(PEPOMETPHI.

Comnuie

OcnoBuble xapakrepuctuku ConHua. OmnpenesnieHue Macchl, Temreparypbl U xumuueckoro coctaBa Conuna. CTpoeHHE CONHEYHOH aTMocgepsl.
ConHevHas akTUBHOCTh U €€ BIMsIHUE Ha 3eMitio U1 Ouocdepy.

Buytpennee ctpoenne ConHia

Teopetndeckuii pacu€r temneparypbl B HeHTpe CoyHIA. SIaepHbIi MCTOYHMK SHEPIMU M TEPMOSJIEPHBIC PEaKIMU CUHTE3a Iejus U3 BOJOPOJaA,
nepeHoc dHepruu u3 neHTpa ColHia HapyXKy, KOHBEKTUBHAS 30HA. HEeUTpUHHBIN Teleckon 1 HaOMI0IeHNs TOTOKa HeHTpuHO oT CoJHIIA.

3BE31bI



OCHOBHBIE XapaKTEPUCTUKH 3BE3]

OmnpeneneHre OCHOBHBIE XapaKTEPUCTHK 3BE3]] MAcChl, CBETUMOCTH, TEMIIEPATypbl U XMMHYECKOTo cocTaBa. CrekTpaiabHas KiaccuUKaius
3Be31 U €€

¢du3nueckre ocHOBHI. JlnarpaMma crieKTpaibHbBIN KJIacc— CBETUMOCTD 3BE3/1, CBA3b MEKY MAacCOM U CBETUMOCTBIO 3BE3]]

BuyTtpenHee cTpoeHue 3BE31

Crtpoenue 3BE311bI TJIABHOM MOCIEA0BATEIBHOCTH.

CrtpoeHue 3BE3]] KpaCHBIX TUTAHTOB U CBEPXTUTaHTOB.

benble kapnuky, HEUTPOHHBIE 3BE3/bI, ITYJIbCAPBI U YEPHBIE JIBIPHI

Crpoenue 3BE311 OENBIX KapJIMKOB U Mpenen Ha X maccy — npenen Yanapacekapa. Ilynbcapsl 1 HeliTpoHHbIe 3BE31bI. [Ipupona 4€pHBIX IbIp U UX
rapamMeTpsl.

JIBOliHBIE, KPAaTHBIE U IEPEMEHHBIE 3BE3/IbI

HaGmronenus nBOWHBIX M KpaTHBIX 3BE31, 3aTMEHHO-TIEpeMEeHHBIE 3BE3b1. OnpeeneHne Mace IBOMHBIX 3BE31. [lyabcupyroriie nepeMeHHbIe 3BE3IbI,
KpUBbIE H3MEHEHHs Onecka 1nedena. 3aBUCUMOCTh MEXy CBETHMOCTBIO UM TIEpUOAOM Tynbcaruil y nedeuna. Ledennsr — masku Bo Beenennoii , mo
KOTOPBIM ONPENEIAT PACCTOSHMS 10 JAIEKUX CKOIUIEHUH U FalaKTHK.

HoBbie 1 cBepXHOBBIE 3BE3IBI

XapakTepuCTUKU BCIBIIIEK HOBBIX 3BE3/. CBSI3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMU CHUCTEMaMH, COAEpKallnuX 3Be3ay Oenblii kapnuk. [leperekanue
BEIIIeCTBA U SACPHBIN B3PBIB HA MIOBEPXHOCTH Oeoro kapiuka. Kak B3phIBarOTCS CBEPXHOBBIC 3BE3IbI. XapaKTEPUCTUKH BCIIBIIIEK CBEPXHOBBIX 3BE3.
['paBuTanmoHHBIN KoJuTaric OejIoro Kapiimka ¢ Maccod YaHapacekapa B COCTaBE TECHOWM JIBOWHOM 3Be37bl — BCHBIIIKA CBEPXHOBOHM TEPBOTO THIIA.
B3pbIB MacCHBHOI 3Be3/1bI B KOHIIE CBOEH SBOJIIOLIMU — B3PBIB CBEPXHOBOM BTOporo Tuna. HabaroneHne ocTaTkoB B3pHIBOB CBEPXHOBBIX 3BE3/I.
DBOJIIOLHS 3BE3/T: POKICHUE )KU3Hb U CMEPTH 3BE3]

Pacu€r npoaoiKUTENBHOCTH KU3HU 3BE3J] Pa3HOW MAacChl Ha IJIABHOM IMOCIEN0BaTelbHOCTH. [lepexon B KpacHbIE TMTaHTBl U CBEPXTUTAHTHI MOCIIE
ncuepmnanus Bogopoaa. CroKoWHasi IBOJIIOIUS MaJJOMAaCCUBHBIX 3BE3/, U TPABUTAIMOHHBIM KOJUIAIIC W B3PHIB ¢ 00pa30BaHUEM HEHTPOHHOM 3BE3[IbI
WM 4YEPHOM ABIPblI MACCUBHOM 3Be3/1bl. OmpeseneHne Bo3pacTa 3BE€31HbIX CKOIUIEHUH U OTIENIBbHBIX 3BE3] U IPOBEPKA TEOPUH 3BOJIOLMU 3BE3 L.
Muie4yHblii Iy Th

I'a3 u nbuTh B ['amakTuke

Kaxk o6pa3yrorcst oTpakaTenbHbIe TYMAHHOCTH TIOUEMY CBETATCS MU y3HbIE TYMAHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbI€ U MbUIEBbIE TYMAHHOCTH B ['anakTuke

PaccestHHbIe 1 IapOBbIE 3BE3IHBIE CKOTUICHHS

HaGmonaembie cBONCTBA pacCessHHBIX 3BE3MHBIX CKOMUIeHWH. Habmromaemple CBOMCTBA MIApOBBIX 3BE3MHBIX CKOIUICHUH. Pacmpenenenue u xapakrep
JBH>KEHUA CKOIUIEHUH B ['anmakTuke. Pacnipenenenue 3BE€3/1, CKOIUICHUH, Ta3a U NbUIK B ['anakTuke.

CBepxmMaccuBHasi Y€pHas JIbIpa B LIEHTpe ['allakTHKK U KOCMUYECKUE JTY4H.

NudpaxpacHbie HaOMIOAEHUS IBMKEHUS 3BE3]T B IeHTpe [ anakThky u oOHapy)keHHe B HEM CBEPXMACCHBHOW YepHOW JAbIphl. Pacuér
napaMeTpoB CBEPXMACCUBHOM u€pHoii IpIpbl. HabmrogeHus KOCMUYECKUX JTy4el U UX CBSI3b CO B3PHIBAMHU CBEPXHOBBIX 3BE3/. [ amakTuku

Kak xnaccudunupoBanu ramakTuku mo GopmMe U KaMmMepTOHHas auarpamma XaO6na. CBOICTBa CHMpalbHBIX, AJUIUNTHUYECKUX M HEMPaBUIIbHBIX
ranakTuk. KpacHoe cMeleHne B ClieKTpax ralakKTHK | ONPEIeICHUE PAcCTOSHUS 10 HUX. 3akoH Xab0m1a

Bpamenue raiakTuk ¥ TEMHas MaTepusi B HUX.

AKTUBHBIE TAJIAKTUKU U KBa3apbl



IIpupona AKTUBHOCTH TaJIaKTHK, panuoralakTuKu U B3aUMOJICHCTBYIOIIME TaJlakTUKU. HeoObIYHbIE CBOWCTBa KBa3apoB, UX CBS3b C
SIpaMU TATAKTUK U aKTUBHOCTBIO YEPHBIX JbIP B HHX.

CxoruieHus rajJakTHK

Habmioaembie cBOICTBA CKOIJICHWI TallakKTHK, PEHTTEHOBCKOE H3JIyue€HHE, TeMIlepaTypa M Macca MeEXrajJaKTH4ecKoro ra3a, HeoOXOJWMOCTb
CYLIECTBOBaHMsI TEMHOM MaTepuUU B CKOIJIEHUSAX TajakTuUK. OleHKa mMacchl TEMHOM MaTepUM B CKOIUIEHUSAX. SlUencTasl CTPYKTypa pacupeleicHUs
TIAKTUKY CKOTUICHUM ralakTUK.

Ctpoenue u 3Bo0nuA BeesienHoi

KoneunocTs u 6eckoHeuHOCTh BeeneHHol — mapaioKChl KJIAaCCUYECKON KOCMOJIOTHH.

3akoH BceMHMpHOTrO TArOTEHUs M TPEICTaBICHHS O KOHEYHOCTH M OeckoHeyHOCTH BceneHnoil. doToMeTpudeckuil mapajokc M MPOTUBOPEUHUS
KJIACCHUECKHMX TPEACTABICHUN O cTpoeHWH BceneHHoit m HabmomeHusmu. HeoOXoauMoCTh mpuBiedeHUs oOIeld TEOPUH OTHOCUTEIHHOCTH IS
nocTpoeHust mojenu Beenennoil. CBA3b MeXy T€OMETPUUYECKMMHU CBOMCTBAMH IIPOCTPAaHCTBA BeenleHHoi ¢ paclipeieieHueM U ABMKEHUEM MAaTEPUH
B HEW.

Pacummpsromasics Beenennas

CBs3b CpelHEl MJIOTHOCTh MaTEPUU C 3aKOHOM PacCIIMPEHHUs] U reoMeTpuYecKuMH cBoricTBaMu Bcenennoil. EBknunoBa u HeeBkinmoBa reomeTpust
Bcenennoii. Onpenenenue paguyca u Bo3pacta BeeneHHOM.

Mogenb «ropsiuerd BceneHHOM» U pETUKTOBOE U3ITyYEHUS

OOpa3oBaHne XMMHUYECKHUX 3JI€MEHTOB BO Bcenennoil. O0unme renus Bo BceneHHON M HEOOXOOMMOCTh OOpa3oBaHMS €r0 Ha PaHHHUX ATarax
sBotoninu Beenennoit. HeoO0xo1MMOCTh HE TOJNBKO BBICOKOW MJIOTHOCTH BEIIECTBA, HO U €r0 BBHICOKOW TEMIIEpaTyphbl HA paHHUX 3Tarax 3BOJIOIHH
Bcenennoii. PenukToBoe u3inydeHHe — U3JIy4€HHE KOTOPOE OCTaloCh BO BceneHHOM OT ropsyero u cBepx IUIOTHOTO COCTOSIHHUS MaTEpUU Ha pPaHHUX
sTanax ku3Hu Bcenennoii. HaGmrogaembie cBONCTBA PEIMKTOBOTO M3MydeHUs. [loueMy HEOOX0MUMO MpUBIIeUeHHE OOIIEH TEOPUU OTHOCHUTEIHLHOCTH
U1 IOCTPOEHUSI Mozienu BeeneHHoi.

CoBpeMeHHBbIE PO0JIEeMbl ACTPOHOMUU

YckopenHoe paciupenue BeenenHon u TEMHas SHEprus.

HaGmronenus cBepXHOBBIX 3BE3M | Thma B man€kux rajakTHKaX W OTKPHITHE YCKOpPEHHOro pacimpenust Beenmennoit. OTkpeiTHe cuiibl BcemupHOTo
OTTaJIKUBaHUA. TEéMHas dHeprus yBeanuusaeT Maccy BeeneHHoM 1o mepe e€ paciumpenus. [Ipupona cunsl BceMupHOro orraakuBaHus.
OobHapy>keHue TUIaHeT BO3Je IPYrux 3BE3.

HaGmonenust 3a IBMOKEHHEM 3BE3J U OMPECNICHUsT MAacC HEBHIMMBIX CIYTHUKOB 3BE37, BO3MYIIAMOIINX HX MPSIMOJIMHEWHOE IBIKEHUE. MeTOoIbI
oOHapyxkeHHsl 9k3011aneT. OlLeHKa yCIIOBUI Ha MOBEPXHOCTSIX AK30IUIaHeT. [lonck sk301maneT ¢ KOM(OPTHBIMH YCIOBUSMU IS dKU3HU HA HUX
IToucku xu3HU U pasyma Bo Beenennon

PasButne mnpencrtaBieHMN O BO3HMKHOBEHMM M CYIIECTBOBAHMM >XM3HM BO BcenmeHHoN. CoOBpeMEHHBIE OLICHKHM KOJMYECTBA BBICOKOPA3BUTHIX
nuBunn3anui B ['anaktuke. [TonbITku 0OHAPYKEHUS U TTOCHUTKH CUTHAIIOB BHE3EMHBIM ITHBUIIH3AIIHSIM.

[ToypouHoe miaHUpOBaHUE PACCUMTAHO HAa | 4 aCTPOHOMHUHU B HEJENIO M MOCTPOEHO CIIEAYIOIIMM 00pa3oM: TéMa ypoKa - OCHOBHOM, U3y4aeMbli B
KJIacCe MaTepHall.

BBenenue B acTpoHOMUIO (2 1)

Lenpto M3y4eHUs: JaHHOH TeMbl — IMO3HAKOMUTH yYaIlUXCsI C OCHOBHBIMU aCTPOHOMHYECKUMHU OOBEKTaMH, 3aIllOJHSIOMIMMU BceeleHHyro: MiiaHeTshl,
ComnHue, 3BE37bl, 3BE3/IHbIE CKOIIJICHUS, TATaKTUKU, CKOTUICHHUS TaJlaKTUK; QU3NYECKUMH MPOIlECCaMU, MPOTEKAIOIIMMU B HUX M B OKPYKAIOILEM UX
npoctpancTBe. OHM 3HAKOMSITCS C XapaKTEPHbIMHU MacIITadaMy , XapaKTepPU3YIOIIMMHU CBOMCTBA STUX HEOECHBIX Tell. Takke MPUBOIATCS CBEIEHHS O



COBPEMEHHBIX ONTHUYECKHX, MHPPAKPACHBIX, PaIU0, PEHTTCHOBCKUX Teleckonax M oOcepBaTopusx. PakTHUECKH, ydalluecss 3HAKOMSTCA C TeMHU
HEOECHBIMH TEJIAMH U 00BEKTaMHU, KOTOPHIC OHH B TaJIbHEHUIIIEM OYyIyT MOJAPOOHO HM3ydaTh HAa ypOKaxX aCTPOHOMHH.

Actpomerpus (5 4)

lenbto u3ydeHus NaHHOW TeMbl — (OPMUPOBAHHE y YHallUXCs O BUIE 3BE3IHOrO Heba, pa3OMEHHM €ro Ha CO3BE3[Usl, MHTEPECHBIX OOBEKTaX B
CO3BE3IMAX M MH(]OIOTUU CO3BE3AMI, Pa3BUTHE aCTPOHOMHMM B AaHTHUYHbIE BpeMeHa. [IpocienuTs, Kak mepexon OT OPUEHTALMU MO CO3BE3TUSIM K
UCIOJIb30BaHNI0 HEOECHBIX KOOPAMHAT MO3BOJIMI B KOJIMYECTBEHHOM OTHOLICHHHM HM3y4aTb BUAMMBIE ABW)KEHUS Tel. Takke ULENblo SBISETCS
nzydeHue Buaumoro naswkeHuss ConHua, JIyHel M NJaHET M Ha OCHOBE ATOrO MOJIY4YUTh IPEICTaBICHHUS O TOM KaK acTPOHOMBI HAy4YMIIHCh
Mpe/ICKa3bIBaTh 3aTMEHMS, MOJIYYUTh MPEACTaBIEeHUs 00 OJAHON M3 OCHOBHBIX 3a/lad aCTPOHOMHUU C JPEBHEHIIMX BPEMEH M3MEPEHUU BpPEMEHH U
BEJICHUM KaJeHJapsl.

Heb0ecnan mexanuka (4 uaca)

I{enb u3yueHus: TeMbl — pa3BUTEE NPEACTABICHUN 0 CTpoeHUH COJIHEUHOM CUCTEMBI: T€OLEHTpUYECKasl U TeITUOLIEHTPUYECKUE CUCTEMBI MUPA; 3aKOHBI
Kemnnepa neuxenus miuaHeT u ux 0606menrne Hpl0TOHOM; KOCMUYECKHE CKOPOCTH U MEKITJIAHETHBIE TTEPENIETHI.

Ctpoenue CostHeuHOl cucreMbl (7 4acoB)

Ilens w3ydeHHs] TEMBbI — TMOJYYUTH TMpeAcTaBieHUE O cTpoeHre COJHEYHOM CUCTEMBI, M3YYHTh (DU3WYECKYI0 mpupoxy 3emiu u JIyHbI, sSBIEHUS
NPUIIMBOB U TPEIECCUH; MOHATHh (PU3NYECKHe OCOOEHHOCTH CTPOSHMS IUIAHET 3€MHOM TIpYIIIbI, TUTAHET TMTaHTOB M IUIAHET KapiUKOB; y3HATh 00
0COOCHHOCTSIX MPUPOBI U ABMKEHUS aCTEPOUIOB, MOTYUUTh OOLINE MPEACTABICHUSI O KOMETax, METeOpax U METEOPUTAaX; MOJYyUUTh MPECTABICHUE O
pa3BuUTHE B3IJIS10B u COBPEMEHHBIX IIPEICTaBICHUSIX 0 IIPOUCXOXKACHUN Conneuynoi CUCTEMBI.
AcTtpodu3uka u 3B€3aHast actTpoHoMus (9 4acoB)

Ienb u3yueHHs] TEMBI — MOJIYYUTh MPEACTABICHUS O PA3HBIX TUIAX ONTHYECKUX TEJIECKONax, paJAHOTEIeCKONax U METOoAax HaONIoIEeHUH Ha HHX; O
MeToJlaX M pe3yhpTaTax HaOmrogeHuit CoJIHIIA, €ro OCHOBHBIX XapaKTEPUCTHUKAaX; O IMPOSIBICHUAX COJIHEYHOW AaKTHMBHOCTU U CBSI3AaHHBIMHU C HeEi
nporeccoB Ha 3emie U Ouocdepe; 0 TOM, KaKk aCTPOHOMBI y3HAJIM O BHyTpeHHeM cTpoeHuu CoyHIA, M, Kak HaOIIOJEHHsS COJHEYHBIX HEUTPHHO,
MOATBEPANIIO HAIYU MPEJCTaBIIEHUs O mporieccax BHyTpH CoOJHIA; MOTYYUTh IPEICTaBICHUS: 00 OCHOBHBIX XapaKTepUCTUKAX 3BE3/1, MX B3aUMOCBSI3H,
BHYTPEHHEM CTPOCHHMM 3BE3] PAa3NUYHBIX THUIIOB, MOHATH MPUPOAY OENbIX KapiHKOB, HEUTPOHHBIX 3BE3] M UYEPHBIX JBIP, KaK TBOWHBIC 3BE3IBI
ITIOMOTAOT OINPENEINTh MACCHI 3BE3/, @ MyJbCUPYIOIIUE 3BE3/AbI IOMOTAIOT OINPENENATh pacCTOSHUA BO BceneHHoi;

MIOJIYYNUTh TPEJCTABJICHUS OHOBBIX M CBEPXHOBBIX 3BE3/1aX, U, KaK JKUBYT M yMHUPAIOT 3BE3MBI.

Muaeunslii [yt — Hama I'anakruka (3 yaca)

Lenbto U3y4eHnEe TEMBI - MTONYYUTh TpeAcTaBieHue Hamel ["anaktuke — Mueunsiii [1yTs, 00 00beKTax €€ COCTaBIAIONINX, O PacIpeiesieHHe raza u
MIBUTK B HEH, PacCeSHHBIX U IIAPOBBIX CKOIUICHHUSX, 00 €€ CIUpalbHON CTPYKType; 00 MCCleOBaHUU €€ LEHTPAIbHBIX 001acTel, CKPBITHIX OT HAC
CUJIBHBIM IIOIVIOLIEHUEM I'a30M U IBbUIBIO, a TAKXKE O CBEPXMACCUBHOM YEPHOM ABIPE, PACIIOJIOKEHHON B caMOM LieHTpe [ anakTuku.

I'anakTukm (3 yaca)

Lenp u3ydeHUs: TEMBI — MOJIYYUTh MPEACTABICHHE O Pa3IMYHBIX THIIAX TaJaKTHK, 00 ONMPEAEICHUN PAaCCTOSIHUAX JI0 HUX MO HAOJIOJEHUSIM KPAacHOTO
CMEILIEHHUs IMHUM B UX CIIEKTpax M 3akoHe Xa00ia; 0 BpallleHWHU TalaKTHK U CKPBITOH TEMHOM Macchl B HUX; MOJIYYUTh IPEICTaBICHUS 00 aKTUBHBIX
rajjakTUKax M KBa3zapax U (UM3MYEeCKHX Mpolieccax, MPOTEKAIONIMX B HUX, O paclpelesieHNH TaJaKTHK U UX CKOIUIeHHH Bo BceneHHOH, o ropsuem
MEXTAJIAKTUYECKOM T'a3e, 3alOIHAIOIIMM CKOIIJICHUS TATAKTHUK.

Ctpoenue u 3Boawnus Beesennoii (3 yaca)

[lenbto M3y4yeHUs T€Mbl — MOJYUYUThH MpEACTaBlIeHHE 00 YHUKAIbHOM 00beKkTe BcelneHHON B IeNoM, Kak pelraercs BOMpPOC O KOHEYHOCTH WIIH
O0eckoHeuyHOCTH BceneHHON, O mapajgokcax, CBA3aHHBIX C OJTUMH TNPEACTABICHUSMH O TEOPETHYECKHX MPEACTABICHUAX OOIIeH Teopuu
OTHOCHUTEJIbHOCTH, JIEKAIINX B OCHOBE IMOCTPOECHHS KOCMOJIOTHUYECKUX Mojiesielt Beenennoil; kakue HaOt01eHus TPUBENIN K PaCIIUPSIOLIEICS MOIen



Bcenennoii, o paguyce u Bo3pacte BceileHHOH, O BBICOKOM TeMIIepaType BELIECTBA B HadaJbHbIE IEPUOABI KU3HUBCEIEHHON U mpupone
PEIUKTOBOIO M3JIy4€HHs; O COBPEMEHHBIX HA0IIOJEHUAX YCKOPEHHOT O paciiupeHus BeeneHHo.

CoBpeMeHHbIe TPOOJIeMbI acTpoHOMUH (3 yaca)

[{enpro n3ydeHus TaHHON TEMBI — ITIOKa3aTh COBPEMEHHBIC HAMPaBJICHUS U3ydeHUs BeeneHHoi, 00 onpeeieHn pacCTOSTHAN 10 TATaKTHK C TIOMOIIBIO
HaOJIOACHNN CBEPXHOBBIX 3BE3 M OTKPBITHS YCKOPEHHOTO paciiupeHus BeeneHHOW , poiau TEMHOM >HEpPruM M CHIIbl BCeMHUPHOTrO OTTalIKHUBaHMS;
MOJIyYUTh MPEJCTABICHHS 00 SK30IUIaHETaX U MOUCKA 3K30IIaHeT OJaronpUATHBIX Ul KHU3HH; O BO3MOXKHOM YHCII€ BBICOKOPA3BUTHIX [IMBUIIM3ALMN
B Hameil ["anakTuke 1 0 MeToJaX MOUCKAX KU3HU U BHE3EMHBIX [IUBIIIN3ALUHN U TPOOIIEM, CBI3aHHBIX CO CBA3BIO C HUMH.

JlanHasi paboyasi mporpamMma COCTaBJIeHa Ha OCHOBE ITPOrpaMMBbI:

®denepanpHoro 3akoHa o1 29.12.2012 1. Ne273-03 «O6 obpazoBanuu PDy

— Ilpuxa3 MunucrepcTBa obpazoBanus u Hayku Poccuiickoii @eneparmu ot 17.12.2010 N1897 (B pemakumm ot 31.12.2015 roma) «OO6
YTBEp)KIEHHH (heZiepalIbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAaPTa OCHOBHOTO O0ILEro 00pa3oBaHUs»;

— Tlonoxxenue o paboueil mporpamMMe y4eOHBIX MpPEIMETOB, KYpCOB M KYpPCOB BHEYPOUHOH NeATEIbHOCTH MYyHHIMIIAIBFHOTO aBTOHOMHOTIO
obmeobpazoBarenbHOro yupexaenus «Cpeanssi obmeoOpa3oBarenbHas mkosga Ne 12 r. Mimumay, yTBep»KISHHOTO MPUKA30M TUPEKTOpa OT
21.05.2015 1. Ne 53 O/1;

—  Yueonsiii mman MAOY COII Nel2 r. MmmMma, yTBep XK IEHHBINA TPUKA30M TUPEKTOPA OT roaa Ne OL;

- PabGouas mporpamma opueHTHpOBaHa Ha uconb3oBanue 6azosoro YMK B.M.Uapyruna

«Actponomus 10-11 kmaccei», 2017

- «Actponomust 10-11» mist 001eo6pa3zoBaTeNbHbBIX MIKOJI, PEKOMEHI0BAaHHOM

MunucrtepctBoM O6pazoBanus u Hayku P® (arop B.M.Yapyrun, [Ipocsemnienue, 2017)

Ha ocnoBanum tpeboBanuii I'ocynapctBenHoro oOpaszoBatensHoro crangapra 2010 r. B comepxaHuu pabodeld mporpaMMbl MO aCTPOHOMHH
MpeoyiaraeTcs peaqn3oBaTh aKTyalbHbIE B HACTOAIIEE BpeMs KOMIETEHTHOCTHBIN, JIMYHOCTHO-OPUEHTHUPOBAHHBIM, NEATEIbHOCTHBINA MOIXOMIbI,
KOTOpBIE ONPEIENSIOT 3a0auu 00yUeHus:

- [IpuoGpeTenne 3HaHNN U YMEHUH JJIS1 UCTIOIB30BAHMS B IPAKTUYECKON JACSITEIPHOCTH U TTOBCETHEBHOMN KU3HU,

- OBnanenue cnoco0aMu Mo3HaBaTeNbHON, MH)OPMAIITMOHHO-KOMMYHHUKATUBHOM U pe(IeKCUBHOM 1A TETbHOCTEH;

- OcBoeHue o3HaBaTENIbHON, HH)OPMAIIMOHHONW, KOMMYHHUKATUBHOM, pe(pIEeKCUBHON KOMITETCHIIUA.

Komnemenmnocmmalit ToIX0]1 OTIPEACIISET CIEAYIONNE OCOOCHHOCTH MPEABSBICHUS COAEPIKAHUS 00Pa30BAHMS:

OHO MPEJICTaBJICHO B BHUJE JIEBATH TEMaTHYECKHX OJOKOB, obecredyuBarouinx (GpopmMupoBaHUE KOMIETeHIMHA. TakuM o0pazoMm, KaJeHAapHO-
TeMaTU4YecKoe IUIAHUPOBAHHE OOECIEUYMBAET B3aWMOCBA3aHHOE PA3BUTHE M COBEPIICHCTBOBAHME KIIIOUEBBIX, OOLIETPEAMETHBIX M IPEIMETHBIX
KOMIIETEHIIUH.

Jluunocmnasa opueHrtanus 00pa30BaTEIBHOIO TMPOIECCa BBIABISAET MPUOPUTET BOCIUTATENBHBIX W Pa3BUBAIOIIMX Iesied 0O0ydeHHs.
CrniocoOHOCTh y4anmxcs HOHUMATh MPUYUHBI U JIOTUKY Pa3BUTHUS (PU3MUECKUXITPOIIECCOB OTKPBHIBAET BO3ZMOKHOCTD JJIsl OCMBICIIEHHOT'O BOCIIPHUSITHUS
BCEro pa3HOOOpas3usi MUPOBO33PEHUYECKUX, COLIMOKYIBTYPHBIX CUCTEM, CYIIECTBYIOIIUX B COBpeMEHHOM Mupe. CucreMa yuyeOHbIX 3aHITUH IMpU3BaHa
CIOCOOCTBOBATh Pa3BUTHIO JINYHOCTHOM CaMOUJCHTU()UKALUH, TYMAaHUTAPHOH KYJIbTYpPhI IIKOJFHUKOB, UX MPUOOIICHUIO K COBPEMEHHOHN (pU3HUeCKOn
HayKe U TEXHHUKE, YCHJIEHHUI0O MOTHBALMU K COLIMAILHOMY IMO3HAHUIO M TBOPYECTBY, BOCHUTAHHIO JIMYHOCTHO M OOIIECTBEHHO BOCTPEOOBAHHBIX
KaueCTB, B TOM UHCJIE IPAKJaHCTBEHHOCTH, TOJIEPAHTHOCTH.



Heamenvnocmuplii TOAXOJl OTPAXKaeT CTPATETHUI0 COBPEMEHHOM 00pa30BaTENbHON IOJUTHUKU: HEOOXOIUMOCTh BOCHHTAHUS 4YEJIOBEKa M
rpa<IaHWHA, HWHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIeCTBO, HAIEJIECHHOTO Ha COBEPILIEHCTBOBaHHE 3TOro obmectBa. CucTemMa ypOKOB
COPHEHTHPOBaHAa HE CTOJIBKO Ha TMepelnadyy «rOTOBBIX 3HaHUiI», CKOJbKO Ha (OPMHUPOBAHME AKTUBHOW JIMYHOCTH, MOTHUBHUPOBAHHOM K
camMo00pa3zoBaHuI0, 00JaAaroNIel JTOCTaTOYHBIMU HaBBIKAMHM M TICHUXOJIOTUYECKUMHU YCTAHOBKAMU K CaMOCTOSITEIbHOMY MOHUCKY, OTOOPY, aHAIHU3y U
MCTOJIb30BAHUIO HH(OPMAIIMU. DTO TIOMOXKET BBITYCKHUKY aJallTUPOBAThCA B MHpE, e 00beM HH(pOpMAIMK pacTeT B FTeOMETPUIECKOM Mporpeccum,
r7e couuanbHas U npodeccruoHalbHas YCIENTHOCTh HAMPSAMYIO 3aBUCST OT MO3UTHUBHOTO OTHOIICHUS K HOBALIMSAM, CAMOCTOSATEIbHOCTH MBIIUICHUS U
MHUIIMATUBHOCTH, OT TOTOBHOCTH IPOSBIIATH TBOPUECKUH MOAXOJ K €Ny, UCKaTh HECTaHAAPTHBIE CHOCOOBI pelieHus MpoOiIeM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3aHMOJICHCTBUIO C JIFOJIbMHU.

B cooTBercTBUU € 3THM peanuzyeTcs MoaupuIMpoBaHHas nporpaMmma «Actpornomus 11 kimace», B.M.Uapyruna, B o6beme 34 gacos.

OcHoBoO# 1enenonaranus siBjisieTcss oOHOBJIEHHE TPEeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHMKOB, OTpaXKarolllee BaKHEHUIIYI0 OCOOEHHOCTh
MEIarOrMYeCKO KOHLENIIMM TOCYIapCTBEHHOTO CTaHIapTa— IEpPexXo]l OT CYMMBI «IPEAMETHBIX pe3yabTaToB» (TO €CTh 00pa3oBaTelIbHbIX
pE3yNbTaTOB, IOCTHUTA€MBIX B paMKax OTIENIbHBIX Y4YEOHBIX MPEIMETOB) K MEXIPEAMETHBIM M HUHTETPaTHUBHBIM pe3yibTaTaM. Takue pe3yibTaTbl
NPEJCTABIAIOT CO00H 0000IIeHHBIE CHOCOOBI NESTENbHOCTH, KOTOpPBIE OTPAKAIOT CHEeUM(UKY HE OTAEIbHBIX IPEIMETOB, a CTyIEeHEH OOIIero
oOpasoBanus. B rocymapcTBeHHOM cTaHaapTe OHU 3aUKCHUPOBAHBI KaK OOIIMe YdeOHbIe YMEHUs, HABBIKM U CITOCOOBI YeTOBEYECKOM JESITEIBHOCTH,
YTO MPEAINoaraeT MOBBIIIEHHOE BHUMAHHE K Pa3BUTHIO MEXIIPEIMETHBIX CBsI3€H Kypca.

Junaktuueckas MoJeslb OOy4eHUs U TelarOTH4YeCcKie CPeCTBA OTPAXKArT MOJAEPHU3ALIMI0O OCHOB y4eOHOT0 Mpolecca, X NepeoprueHTaIUI0 Ha
TOCTIDKEHHE KOHKPETHBIX pPE3YJIbTAaTOB B BUIE COPMHUPOBAHHBIX YMEHHH M HABBIKOB ydalluxcs, 000OIIEHHBIX COCO00B JAesTenbHOCTH. Ocoboe
BHUMaHHUE YJENIeTCs MO3HABATEIbHON aKTUBHOCTH yYalllUXCS, UX MOTUBUPOBAHHOCTH K CAMOCTOSATEIbHOM yueOHOU padoTe. DTO MpeanonaraeT Bce
Oosiee IMPOKOE MCIOIH30BAaHME HETPATUIMOHHBIX (OPM YPOKOB, B TOM YHCIE METOAMKH AENOBBIX HIpP, MPOOJIEMHBIX JAMCKYCCHH, MO3TAITHOTO
(dbopMUpOBaHUS YMEHHSI pelIaTh 3a/1a4H.

Ha crynenu momHoOH, cpeHel MKOIbI 331a4 YUeOHBIX 3aHATUH ONpeIesieHbl KaK 3aKperyIeHne YMEHUH pa3iensiTh MPOLecchl Ha 3Talbl, 3BEHbS,
BBIICTISITh XapaKTEpHbIE MPUUYUHHO-CIEICTBEHHBIE CBS3H, OINPEAENATh CTPYKTYpy OOBEKTa IO3HAHWA, 3HAUMMble (DYHKIMOHAJIbHBIE CBSI3U U
OTHOILICHHUS MEXIY YacTsIMH LEJIOro, CpaBHHMBATh, COIOCTABIATH, KIAcCCU(UIIUPOBATh, PAHKUPOBATH OOBEKTHI MO OJAHOMY WIJIM HECKOJIBKUM
MPeIJIOKEHHBIM OCHOBaHUSAM, KputepusMm. [IpuHIMnNuanpHOe 3HAYEHHME B paMKax Kypca HpHOOpeTaeT yMeHHe pasiaudarh (akTbl, MHEHUS,
JI0Ka3aTeNbCTBA, TUIIOTE3bl, AKCHOMBI.

Cucrema 3ajaHuil mpu3BaHa OOECNEUYUTHh TECHYIO B3aMMOCBSA3b PA3IUYHBIX CHOCOO0B M (opM yueOHOW NeATeIbHOCTU: HCHOJIb30BaHHUE
Pa3NUYHBIX AJTOPUTMOB YCBOCHMS 3HAHUM M YMEHHMU NMPHU COXPAHEHUH €IMHOM COJEep)KAaTeNIbHOM OCHOBBI Kypca, BHEJPEHHE I'PYMIIOBBIX METOJOB
paboThl, TBOPUYECKUX 3a/IaHUM, B TOM YHCIIE METOAUKHU MCCIIEA0BATEIbCKUX MPOCKTOB.

Crnenuduxoil yaeOHON MPOEKTHO-UCCIIEAOBATENLCKON JESITEIbHOCTH SBISETCS €€ HAlPaBICHHOCTh HA PA3BUTHE JMYHOCTH, UM HA IOJyYCHHE
00BEKTUBHO HOBOTO HCCIIEA0BATEIBCKOTO PE3YNIbTAaTa.

Ileny yuebno-uccnedoeamensvckoil OeamenbHocmu — TPUOOPETEHUE YYAIIMMUCS TT03HABATENbHO-UCCIIEI0BATEIBCKOW KOMIETEHTHOCTH,
MIPOSIBIISAIONIEHCS B OBJAJ€HUU YHUBEPCAIBHBIMH CIIOCOOAMH OCBOCHHMS JEHCTBUTENBHOCTH, B PA3BUTUHU CIHOCOOHOCTH K HCCIIEIOBATEILCKOMY
MBIIUICHHUIO, B aKTUBU3AIIUH JIMYHOCTHON TIO3ULIMHU YYaIerocs B 00pa30BaTeIbHOM IpoIiecce.

MonynbHBII NPUHIUI MO3BOJSET HE TOJBKO YKPYIMHUTH CMBICIOBBIE OJOKH COIEpX aHHs, HO U MPEOJI0JIETh TPAJUIIMOHHYIO JIOTHUKY W3YYEeHHUS
MaTepHuaia — OT €AMHUYHOTO K 00IIeMy U BceoOIieMy, oT (pakToB K mpolieccaM U 3aKOHOMEPHOCTSIM. B yCIoBUSAX MOIYIBHOTO MOIX0/a BO3MOXKHA
COBEPIIICHHO WHAs CXeMa U3y4YeHUs (PU3UIECKUX TPOIECCOB «BCEOOIIee — 00IIee— STUHUIHOESY.

AKIIEHTUpPOBaHHOE BHHMaHHE K MPOAYKTHUBHBIM (QopMaM y4eOHOW JesATeTbHOCTH MpeanojaraeT akTyadu3aluio HHGOPMAIMOHHON
KOMITETEHTHOCTH ydJammuxcs: (OPMHUPOBAHHE TPOCTEHUITUX HABBIKOB palbOThl ¢ HMCTOYHUKAMU, (KapTorpadUuecCKMMH W XPOHOJIOTHYECKHUMH)



MaTtepuaiamMu. B TpeOGoBaHMAX K BBITYCKHMKAM CTapIleid IIKOJIBI KIIOYeBOE 3HAUCHHE MPUIACTCS KOMIUIEKCHBIM YMEHHUSM 0 TIOMCKY U aHaIHU3y
uHpOpMAINY, TPEJCTABICHHON B pa3HBIX 3HAKOBBIX CHCTeMax (TEKCT, TaOJWIa, CXeMa, ayIuOBH3YaJIbHBIA ps), HUCIOIB30BAaHUIO METOJOB
AJIEKTPOHHON 00pabOTKHU MPH MOUCKE U CUCTEMATH3aIMK UHPOPMALIUH.

Cnemuduka 1mened U coiep)KaHWsS HM3YUYCHHs] aCTPOHOMHU Ha 0a30BOM YpPOBHE CYIIECTBEHHO TOBBIMIAET TpeOOBaHMS K pedIECKCUBHOU
NESITEeIbHOCTH y4alluXcs: K OOBEKTUBHOMY OIICHMBAHHIO CBOMX YUYEOHBIX JOCTHIXKCHHMH, TOBEACHUS, YepT CBOEH JIMYHOCTH, CIOCOOHOCTH W
TOTOBHOCTH YYHUTHIBATh MHEHUS JPYIHX JIIOJCH MPH ONpeAeNieHHMH COOCTBEHHOW IMO3WIMHM W CaMOOIICHKE, TIOHMMATh IIEHHOCTh OOpa30BaHUsS Kak
CpeACTBa Pa3BUTHUS KYJIbTYPHI IMYHOCTH.

Jli1st ”HPOPMAIMOHHO-KOMITBIOTEPHOH TMOIEPKKH yIeOHOTO MpoIecca MpeIonaraeTesl HCIoIb30BaHUE MMPOTPAMMHO-TIEJarOTHYECKUX CPEJICTB,
peann3yeMbIX C MOMOIIBI0 KOMIIbIOTepa (Ha 0a3e kabuHeTa MeAUaNporpaMM ¢ HHTEPAKTUBHOM JTOCKOI).



Ne n/m | Pa3nen Yacel

Tema ypoka

1 BBepeHne B aCTpOHOMUIO

1 Beenenue B actponomuto.[Ipaktudeckas padora Ne 1 «OrieHnBaHNE pacCTOSHHUA U pa3MepoB 00BEKTOB BO BeeneHHOiM» 1

2 AcTpomeTpus

2 3Bé3nHOE HEOO 1

3 Hebecusie koopaunatsl. [Ipaktudeckas padora Ne2 «Iloctpoenue rpadpuueckux moaeneit HeGecHo chepbi» 1

4 Bumumoe npwkenne miaHeT u Comnra. Ilpaktmueckas padora Ne 3 «lccrmenoBaHue CyTOYHOTO BHIUMOTO JABWOKCHHS | 1
Connnay.

5 JIBrxenue JIyHbI 1 3aTMEHHS 1

6 Bpewms u kanengapb 1

3 HebGecHasi MexaHnka

7 Cucrema mupa. KontponpsHas padota Ne 1 «[IpakTudyeckre 0CHOBBI aCTPOHOMHUN

8 3akonsl Kerutepa qBMXKEHUS IUIAaHET

9 Kocmuueckne CkopocTH W MeXIIaHeTHble mepenérbl. [lpaktuueckas pabora Ned «lccrnemoBaHue —JABHKEHHS
MCKYCCTBEHHBIX CITyTHHUKOB 3eMJIH»

4 Ctpoenne CoTHEYHOH CUCTEMBI

10 CoBpeMeHHBIE IPE/ICTABICHHS O CTPOCHUH U cocTaBe COTHEYHOU CHCTEMBI 1

11 ITnanera 3emirst 1

12 JlyHa u ee BnusiHUE Ha 3eMITIO 1

13 [1naHeTsI 3¢eMHOU TPyMITBI 1

14 [Tnanetsl-rurantel. [Tnanersi-kapauku. [lpaktuueckas padora NeS «M3ydeHne BYJIKaHWYECKOH aKTUBHOCTH Ha CIyTHHKE | 1




IOnurepa Mo»

15 Mausie Tena COTHEYHON CHCTEMBI

16 CoBpemenHble npejcTaBieHuss o npoucxoxaeHun ConHedHoil cucteMbl. KonTponbHas pabota Ne 2 «Ilpupoma Ten
ConHeyHOU CUCTEMBI»

5 AcTpou3uka u 3Be31Hasi aCTPOHOMMS

17 Mertoap! acTpopu3nIECKUX UCCAETOBAHUI

18 Comnnie

19 BHuyTtpennee crpoenue u UCTOUHUK dHeprun ConHIa

20 OcHoBHble xapakTepucTuku 3BE31 [IpakTuueckas padora Ne6 «Iloctpoenne auarpammsl ['epummpynra - Peccena u ee
aHaJIN3»

21 benble kapiuky, HEUTPOHHBIE 3BE3/IbI, YEPHBIE ABIPHI. JIBOMHBIE, KPATHBIE U IEPEMEHHBIE 3BE3/bI

22 HoBble 1 cCBepXHOBBIC 3BE3IBI

23 OBomonus 38E31. KontponbsHas padora Ne 3 «ComnHile 1 3Be31b1»

6 MuieuHblii yTh

24 I'a3 u mbutb B ['anaktuke

25 PaccesiHHBIE 1 IIapOBBIE 3BE3HBIE CKOTUICHUS

26 CBepxmaccuBHas uépHas ApIpa B IieHTpe Mieunoro myTH. [Ipaktuueckas padora Ne7 «OrnenuBanue ¢opmel [anaktuku
METOJIOM 3BE3[IHBIX YEpPIIAKOB»

7 lanakTnku

27 Knaccugukanus rainakTuk

28 AKTUBHBIE TaJJaKTUKU U KBa3apbl

29 CKoIIeHus TaTakTHK

8 Ctpoenue u 3Bo0uns BeesrenHoii




30

Koneunocts 1 0eckoHeYHOCTH BeeneHHoit

31 Mopnens «ropsiueit Beenennoii». [lpaktuueckas pabora Ne8-9 «OmpezneneHue CKOpOCTH yAajJeHHs TajakTHK IO HUX
CHEKTpam»
9 CoBpemeHHbIe PO0JIEMbI ACTPOHOMMH
32 YckopeHHoe pacimpenue BeenenHoit u TeMHasi sHepTus
33 OOHapyxeHue aHeT Bosie Apyrux 3B&31. [Ipakruueckas padora Ne 10 «OneHnBaHnE BO3MOXKHOCTH HAJMYUS KU3HU Ha
9K30 TUTAHETaX»
34 [Touck >xu3HM U pazyma Bo Beenennoit
35 HToroBoe nmoBTopeHue




Yuntenb

MpunoxeHwne k pabo4ven nporpaMmme nNo aCTPOHOMUMU

CamcblkuHa O.B

Knacc

11AB

KonnyectBo y4ebHbIx YacoB 35 u.

KonunuyecTtBo y4yebHbIX YacoB B Hegento 1 4.

lMnaHnMpoBaHMe COCTaBEHO Ha OCHOBE NMporpamMmmbl Ans odueobpasoBaTesibHbIX LWKOM nog peaakumen B.M. YapyruHa
YuyebHuk: B.M. YapyruH. ActpoHomusa. 10-11kn. M.: MNMpoceewenune, 2017

Ha 2023- 2024 y4ebHbIn rog

KaneHgapHo-TeMaTnyeckoe nraHnpoBaHue

Ne ypoka| Paznen Tema ypoka Kon-Bo Tun ypoka XapaKkTepUCTUKN OCHOBHBIX BUIOB J€ATEIbHOCTH JHara
qacoB ydammxcs IIJIaH Cl)aKT
1 Bgenenne B BBeneHune B acTpOHOMHUIO. 1 Ypok - YTO U3Yy4aeT aCTPOHOMHUSI;
aCTpOHOMHIO [Mpaktnyeckas  pabora  Ne 1 TIPUMCHCHUA | _ noj1h HAOJTIOCHNI B aCTPOHOMUM;
o 3HAHWM,
«OneHnBaHue paccTosiHUN u yMenuit u - 3HaUYEHUE aCTPOHOMUM;
pa3mMepoB 00BEKTOB BO BeeneHHO» HABBIKOB - 4yTO Takoe Bcenennas;
(mpaxTHuecka | - CTPYKTypa U MaciiTadbl BeeneHHOI;
g pabota)
2 3Bé3aHO€E HEDO 1 Ypoxk - HCTOJIb30BaTh TMOJBWXHYIO 3BE3THYIO
YCBOCHIAL | gapTy AJIs pEIICHUs CIASAYIOIINX 3a/1a4:
COPb HATY a)  ompenensTh  KOOPAMHATHI  3BE31
3 HebGecHbie KOOPIMHATHI 1 Vpok HaHCCCHHBIX Ha KADTY: ’
[TpakTuyeckas pabota Ne2 TIpUMCHCHHA ’
TocTpockne rpaduuec oneei 3HAHUI, 0) 10 3aJJaHHBIM KOOpIMHATAM OOBEKTOB
«[Toctpoenue rpaduveckux Mopeme .
Actpomerpust poc p A YMCHHH u | (Connue, JlyHa, TIaHETH) HAHOCHTH HX
HeOecHOM cdepbl» HABBIKOB .
MOJIOKEHHE Ha KapTy;
(mpakTHyecka 6
s paGora) B) YcTaHaBIUBaTh KapTy Ha JIOOYIO 1aTy U
4 Bunumoe nBmxenne mianet 1 Comana | | VYpok BpeMsd  CYTOK, ~OpPHEHTHpOBATE €€ N
I JISITh YCJIOBUSL  BUJUMOCTH CBETHIL
[Mpaktnyeckass  pabora Ne 3 npumeHenns | OTPEAC yelo FUMOCTH CBE
3HAHUH, -
WACCTeNIoBanme CYTOMHOTO BHIMMOTO o ) peIIaTh 32/1a41 Ha CBA3b BBICOTHI CBETHIIA
B KYyJbMHHAIIUU reorpaduueckoi
nerkeHnst CoJHIa» HABBIKOB YIbMUHAL ¢  reorpagudecko
IIUPOTON MecTa HaOIIO0ICHHUS;
(mpakTHuecka
1 pabora) - OompemensiTh  BBICOTY CBeTUIA B
5 TlBrKkerwe JIyHBI 1 3aTMEHHS 1 Vpok KyJIbMUHAIIMY ¥ €T0 CKIIOHCHHE;
YCBOCHHS - reorpadM4ecKyl0  BBICOTY  MecTa

HOBBIX 3HAHUM




6 Bpewms u kanenaapnb Ypok HAOJTIOICHUS;
YCBOCHIGL | _ ppCcoBaTh YEPTEX B COOTBETCTBHH C
HOBPIX SHATHH | ¢ ToBHsIMH 3a1a4H.
- OCYIIECTBIATh TIEPEXOA K Pa3HBIM
crcTeMaM CYeTa BpeMeHH.
- HaXOJIUTh CTOPOHBI cBeTa 1o IlonspHoit
3Be3Jie U nosyaeHHomy CoJHILy;
- OTBHICKMBaTh Ha HeOe CIenyroIme
co3Be3lMsi M Hambosee sipKue 3BE3Ibl B
HUX:
- bonbmyro Mensenuny,
- Manyio Meageauny (¢ ITlomspuoit
3BE3/10M),
- Kaccuonero,
- JIupy (c Beroii),
- Open (¢ AnbTanpom),
- JIeGenn (¢ denebom),
- Bo3ununii (¢ Kanemnoit),
- Bonomnac (c Apkrypom),
- CeBepHYIO KOPOHY,
- OpuoH (c berensreiise),
- Tenen (c AnpnebapaHom),
- bonbmoit Ilec (¢ Cupuycom).
7 HeGecnas Cucrema mupa Ypox - nmpuMeHATh 3akoHbl Kemnepa u 3akoH
MeXaHmKa KonrtponbHas pabota Ne 1 TIPUMCHCHHUA | BceMHPHOTO TATOTCHUS NPH OOBSICHEHHU
«[IpakTHueckue OCHOBBI 31:;11% , | ABIDKCHHSL  IUIAHET M KOCMUYECKHX
aCTPOHOMHUM zaBHKOB arnmaparos;
(mpakTHuecka | - PEIIATh 33Ja4M HA pacyeT PaCCTOSHHH IO
s pabora) M3BECTHOMY Napautakcy ( 1 Hao0opoT),
8 3axonbl Kemiepa qBHKEHUS IUIAHET Ypox JIMHENHBIX ¥ YIJIOBBIX Pa3MEPOB HEOECHBIX
YEBOCHI | ren, paccTosHuit mianet ot ConHIA 1
HOBBIX 3HAHUU
9 KooMIaeoKIe cxopocTh - Vpox MIEPUOJIOB UX OOpAIIEHUS 110 TPEThbeMY
MEKITJTAHETHBIE TIEPEITETHI npumeHerns | 3AKOHY Kernepa.
[IpakTuyeckas pabota Ned R
YMEHUU u
«HccrnenoBanue JIBYDKEHUS HABBIKOB
HCKYCCTBEHHBIX CITyTHUKOB 3EMJTH» (mpakTuuecka
s pabora)
10 CoOBpeMEHHBIE IPEJICTABIICHUS O YpoK - nonb3oBarbcss muaHoM  CoJIHEYHOHN




cTpoeHuu u coctaBe CoaHEYHOM
CUCTEMBI

YCBOEGHUSA
HOBBIX 3HAHUH

CUCTEMBI ¥ CIIPABOYHBIMH JJAHHBIMU;
- OMNpEeAeNsATh MO0 «ACTPOHOMHUYECKOMY

11 Crtpoenue
ConHedHoi [Inanera 3emist Ypok KaJIeHAaplo» Kakue IUIAaHEThl U B KaKUX
CHCTEMBI YCBOCHIIL | co3Be3nusAX BUAHBI Ha HeOe B JaHHOE
HOBBIX 3HAHUU BpeM}I'
12 JlyHa u ee BIUsIHEE HA 3EMITIO Ypox . 6
YCBOGHHS -HaXOJIUTh IJIAaHEThl Ha HeOe, OTiINYas Ux
HOBbIX 3Haumii | OT 3BE3;
13 ImaneTsl 3eMHOI CPYIIIBI Ypox - IIPUMCHATH 3aKOHBI Kenﬂepa N 3aKOH
yeBOCHWA | BCEMHPHOT'O TSTOTEHUS TPpHU 00BSICHEHUHN
HOBLIX SHAHWMM | npypkeHHsT  TUTAHET W KOCMHYECKHX
14 [TnaneTbI-ruranThl. [11aHeThI-KapITHKU Ypox ANNApATOB;
o NPUMECHCHUS ’ .
HpaKTquCKaﬂvpa60Ta Ne5 «M3yuenue S - pelaTh 337241 Ha PACUeT PACCTOSHHIA
ByHKaHquI(gOH "”’;(ITHBHOCTH Ha yMeHuii u | IO M3BECTHOMY Mapauiakcy ( 1 Hao0opoT),
CryTHIKE FJnITepa ¥io» HaBBIKOB JIMHEHHBIX 1 YIIIOBBIX Pa3MepOB HEOECHBIX
(Hpaé‘mq)ec“a TeI, paccTosiHui mianet ot CoJHIa u
st pabora
= MEPUOJIOB UX OOpPAIIEHUS 110 TPETHEM
15 Masnsie Tena CoHEUHOU CUCTEMBI Ypox P HK pail p y
YCBOGHHA 3akony Keruepa.
HOBBIX 3HAaHUU
16 CoBpeMeHHbIE  TPEACTABICHUA O Ypok
npoucxokaeHnn COTHEUHONW CHCTEMBI KOHTpOJIA M
KOpPPEKINH
Konrtponsnast padora Ne 2 «IIpupona sHanmi
Ten CoTHEYHOM CHCTEMBD) yMeHHit -
HAaBBbIKOB.
17 MeTto b1 acTpopU3UUECKUX Ypox - TNPUMEHSATh OCHOBHBIE  MOJIOXKEHUS
MCCIIeIOBAaHHH YCBOCHHA | penymux — (U3MYECKUX  TEOPHH  IpHU
SR S obwsicHeHmn niprpo sl COTHIIA 1 3BE3;
13 Comnuie Ypok 9
yCBOGHHA - pemaTh 3a/1a4M Ha pacyeT PacCTOSHUHN 10
HOBBIX 3HaHU | 3BE3[Q 1o N3BCCTHOMY rOAUYHOMY
19 BHyTpeHHee cTpoeHHE M HCTOYHHK Ypox napajjlakcy ¥ oOpaTHble, Ha CpaBHEHUE
sHepruu CosHna YCBOCHHA | pa3M4YHBIX  3BE€3J IO  CBETUMOCTAM,
50 o - ;Oim SHAMHR | pasMepaM M TeMIIepaTypaM;
K
CHOBHBIC  XapaKTCPUCTUKH  3BE3[ HPHMCHCHM - aHATM3MPOBATh AMArpaMMbl «CIEKTp —
[TpakTryeckas pabota Ne6 P )
0 3HAH, CBETUMOCTB» U « Macca — CBETUMOCTbY;
;ﬁ OCTPOCHHC p ArarpaMMbl yMeHui U | - HAXOIUTh Ha HeOe 3Be3bl:
— epumnpyHra - Peccena u ee aHaiuz» HABBIKOB - ansdt Mavioii MetBeuIts,
CTpO(PHU3HKa 1N
Tp (mpakTHyecka - anbor JIUpL,
3Be3aHas s pabora) . (b TleGe
= = - abQBbI ST
21 acTpOHOMHU benbie kapnuku, HEUTPOHHBIE 3BE3MBI, Ypox A

YCBOEHHUS

- anbdu1 Oprna,




yépHble AbIpbl. J[BOMHBIE, KpAaTHBIE U
TIEPEMEHHBIE 3BE3]TbI

HOBBIX 3HAHUM

- anb(u1 OpuoHa,
- anb(dw1 bim3Henos,

22 HoBble 1 CBEpXHOBBIE 3BE3/IbI Ypok - a1 Bo3auuero,
ycepoeHut - anbp¢b1 Masoro [lca,
HOBBIX 3HAHUU
— - anb(¢bl bonbioro nca,
23 DBoIOIHS 3BE3]T Ypok
KOHTDOISL 1 - anbdu1 Tembiia.
Konrpomnsnast pabora Ne 3 «Comrile u p
KOpPPEKINU
3BE3JIbI» .
3HAHWH,
YMEHHUM u
HaBBbIKOB.
24 I'a3 u bUTb B ["amakTHke Ypok - OOBSICHATHh  NPHUYUHBI  PaA3THYIHUSL
Mueunprit myTs YCBOCHIEL | BUIUMOrO0 M HWCTHHHOTO pacHpeicIcHHsI
HOBBIX 3HAHUHN
3BE3/I,  MEX3BE3THOIO  BEIIECTBA U
25 PaccessHapie W 1apoBBIE 3BE3/IHBIC Ypoxk
CBOGHIIS rajlakTUK Ha HeOe.
CKOIUICHUSA y
HOBBIX 3HaHui | - HAXOJUTH PACCTOAHUA MEKY 3BC€31aMU B
26 CBepxmaccuBHass 4€pHas Jbplpa B Ypox okpectHoctT CONHIA, WX YHCIO B
ueHTpe MieuHoro myTu IPUMEHEHUA | ["gjIaKTUKE, €€ Pa3MEpBI;
[IpakTnueckas pabora Ne7 SHamr, - OLIEHUBATh MacCy U pa3Mep 4EpHOU
YMEHHI u .
«OuenuBanue ¢Gopmbl  [anakTuku HABBIKOB TBIPHI 110 IBUKCHUIO OTICITBHBIX 3BE3].
METOIOM 3BE3THBIX UEPIIaKOB» (mpakTHyecka
s paboTa)
27 Knaccugukanus ramaktuk Ypok - OOBSICHATD IPUYHHBI PA3THUYHS
YCBOCHIA | BHTUMOTO U HICTUHHOT'O pacrpeieaeHus
HOBBIX 3HAHUU
3BE3JI, ME)K3BE3IHOTO BEIIECTBA U
28 AKTUBHBIE TaJJTaKTUKU U KBa3apbl Ypox 5
S — rajlakTHK Ha HeOe.
Tanaktuku HOBBIX 3HAaHUU
29 CKoOTUIeHHS TaTaKTHK Ypox
YCBOCHUA
HOBBIX 3HAHUH
30 Koneunocth u 0ECKOHEUHOCTh Ypok - UCTIOJIb30BATh 3HAHUSI, TIOJYYCHHBIC IO
Bcenennoii YCBOCHIIL - | (hp3uKe ¥ aCTPOHOMHUH, ISl ONTUCAHUS U
e | OGBSCHEHHS COBPEMEHHOI HayIHO
31 Crpoenne n Mogenp «ropsuer BeeneHnoi» VYpok KADTHHEL MIDa-
IBOTHOIMA I[MpakTuyeckas pabora Ne8-9 TIPUMCHEHNA P b3,
Bcenennoii 3HaHWH,
«OrnpeneneHue CKOPOCTH  yIaJICHUS .
YMEHHI u
TaJIaKTHK 110 UX CIIEKTPaM» HABBIKOB
(mpakTHuecka
g pabota)
32 VYckopeHnHoe pacmmpenue BeeneHHoN Ypox -- MCIIOJI30BaTh 3HAHUsA, IOJYYEHHBIE IO

YCBOEHHUS




1 TCMHAas SHCPTUs

HOBBIX 3HAHUM

33 OOHapyXeHUe IUIaHET BO3JIE JPYTUX Ypok
CoBpemeHHbIE .. IPUMEHEHHSI
poOIIeMbl 3Be3 SHAHUH
ACTPOHOMHH [MpakTuueckass  pabora Ne 10 yMeH i "

«O1eHMBaHNE BO3MOXKHOCTHU HalIMYHs HABBIKOB
JKM3HHU Ha K30 IUIaHETax» (mpakTHuecka
g pabota)
34 ITouck W3HM ®  pasyma  BO Ypox
Bcenennoi yepoeHut
HOBBIX 3HAHUU
35 Hrorosoe noBTopeHue Ypok
TPUMCHCHUA
3HAHWH,

YMEHHI u
HaBBIKOB

(1)I/I3I/IK6 U aCTPpOHOMHH, IJIA ONHUCAHUA U
OOBSCHEHHS  COBPEMEHHOW  Hay4dyHOU
KapTUHBI MUPA;

- 000CHOBBIBATH CBOIO TOUKY 3PEHHUSI O
BO3MOXHOCTH CYIICCTBOBAHN I BHC3CMHBIX
LUMBUIN3ALUN U UX KOHTAKTOB C HAMH.
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