[HosicHuTe/IbHASA 3aNIUCKA

Jlannast paboyasi mporpaMma COCTaBJlieHa Ha OCHOBE Iporpammbl « ActpoHomust 10-11» nist oOuieoOpazoBaTenbHbBIX HIKOM
pekoMeHnioBaHHONH MunuctepcTBoM O0Opa3oBanus u Hayku P® (aBrop B.M.UapyruHn, [Ipocsenienue, 2018)

Pabouast mporpamma opueHTHpOBaHa Ha ucmonb3oBanue OasucHoro YMK B.M.Uapyruna «Actponomus 10-11 xmacce»,
2018r.

Ha ocnoBannu Tpe6oBanmii I'ocynapctBenHoTro 06paszoBarenpHoro crangapta 2010 r. B conepikannu paboueil mporpaMMbl
II0 AaCTPOHOMHMM IIPEANOJIATaeTCsl pPEAIN30BAaTh AaKTyaJbHBIE B HACTOSIIEE BpPEMs KOMIIETEHTHOCTHBIM, JIMYHOCTHO-
OPUEHTHUPOBAHHBIN, NEATEIBHOCTHBIN MTOAXO0/bI, KOTOPBIE ONIPEACISIOT 3a0auu 00yUeHuA:

- [IpuoOperenue 3HaHU U YMEHUI JJ1s1 KICTIOJIb30BAHUS B MTPAKTUYECKOM JEATEIbHOCTU U TIOBCEHEBHOM JKU3HU;

- OBnajieHue croco0aMu Mo3HaBaTENbHOU, HH(OOPMAITMOHHO-KOMMYHHUKATUBHOMN U pe(IIEKCUBHOM eI TEIbHOCTEH;

- OcBO€HME MO3HABATEIBHOM, HHOOPMAITMOHHONW, KOMMYHUKATUBHOM, pe(hIEKCUBHOM KOMIETCHIIHIA.

Komnemenmnuocmmubtii N01X0]1 ONPENIEISAET CIEAYIONIME OCOOEHHOCTH MPEABIBICHUS COlepKaHUsl 00pa30BaHUs:

OHO TIPEACTABJICHO B BHJE JIEBITH TEMaTHYECKUX OJIOKOB, oOecrneunBamOmmX (HOpMUPOBAHHE KOMMETEHIUN. Takum
o0pa3oM, KaJIeHIapHO-TEMATUYECKOE IUIAHUPOBAaHUE OOECHeUYrBAET B3aUMOCBS3AHHOE pAa3BUTUE U COBEPLICHCTBOBAHUE
KJIFOYEBBIX, OOIIEPEAMETHBIX U MPEIMETHBIX KOMIIECTEHIIUM.

JTuunocmnas opueHTtarsi 00pa30BaTEILHOTO TMPOIECCa BBISBISET MPHOPUTET BOCHUTATEIBHBIX M PA3BUBAIOINIUX IIEJIeH
00yueHus. CnocOOHOCTh yYaliuxcsi TIOHUMATh MPUYUHBI U JIOTUKY Pa3BUTUS (PU3HMYECKUX MPOIECCOB OTKPHIBAET BO3MOXKHOCTh
JUTSL OCMBICIICGHHOTO BOCTIPUSITHSI BCETO Pa3HOOOpa3usi MHUPOBO33PEHUECKHX, COIMMOKYJIBTYPHBIX CHUCTEM, CYIICCTBYIOIIMX B
coBpeMeHHOM wmupe. CucteMa ydeOHbIX 3aHATUNA MpU3BaHA CIIOCOOCTBOBATH PA3BUTHUIO JIMYHOCTHOW CAMOUIEHTU(DUKAIUY,
I'YMaHUTAPHOHN KyJIbTYPhI IIKOJIBHUKOB, UX MPUOOIICHUIO K COBPEMEHHOM (hPM3HUECKON HAyKe M TEXHHUKE, YCUIICHUIO MOTHUBALlUU
K COIMAJIbHOMY TMO3HAHHWIO M TBOPYECTBY, BOCIUTAHUIO JIMYHOCTHO M OOIIECTBEHHO BOCTPEOOBAHHBIX KAuyeCTB, B TOM YHCIIE

IrpaxXaaHCTBEHHOCTH, TOJICPAHTHOCTH.



/Jeamenvrnocmmualil TOIXOA OTPAKAET CTPATETHIO COBPEMEHHOM 00pa30BaTeIbHOM MOJUTHKU: HEOOXOIUMOCTb BOCITUTAHUS
YeJl0oBE€Ka M TpaXkJaHWHA, UHTEIPUPOBAHHOIO B COBPEMEHHOE €My OOILECTBO, HALIEJIEHHOIO Ha COBEPIIEHCTBOBAHUE 3TOTO
obmiectBa. Cucrtema ypoKOB COPUEHTHMPOBAHA HE CTOJBKO Ha IEpelayy «rOTOBbIX 3HAHMI», CKOJIBKO Ha (opMHpOBaHUE
aKTUBHOM JIMYHOCTH, MOTMBHPOBAHHON K CaMOOOpPa30BaHUIO, 00JAAaroNIel JOCTaTOUHBIMH HABBIKAMHU U TICHXOJIOTHUYECKUMU
YCTaHOBKAMM K CaMOCTOSITEJIBHOMY MOHUCKY, OTOOpYy, aHAJIM3y U HCIOJIb30BAHUIO MHPOpMAIUU. DTO MOMOXKET BBITYCKHUKY
aJanTUPOBAThCS B MUPE, r1e 00beM HHPOPMALIUU PACTET B FTEOMETPUUYECKON MIPOTrPECCUH, TJI€ COLlMaIbHAs U Ipo(deccuoHaIbHas
YCHEMIHOCTh HANPAMYIO 3aBUCAT OT HO3UTUBHOTO OTHOILIEHUS K HOBALIMSIM, CAMOCTOSATEIbHOCTH MBIILJIEHUSI U HHUIIUATUBHOCTH,
OT TOTOBHOCTHU HPOSBISATh TBOPUYECKUI MOAXOA K JI€Ty, UCKAaTh HECTaHJAPTHBIE CIOCOOBI peleHus] Npo0aeM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3aUMOJICHCTBHUIO C JIFOJIbMH.

B cootBeTcTBUU € 3TUM peanu3yeTcs MoAupUIpoBaHHas nporpamMmma «Actpornomus 10 kinace», B.M.Uapyruna, B o0beme
35 Jacos.

OcHOBOIi T1IeIenoJIaraHusl  SBJISIETCS OOHOBJICHHE TPeOOBaHWN K YPOBHIO TMOJTOTOBKU BBIMYCKHUKOB, OTpa)aroliee
BaXHEHIIIYI0 OCOOCHHOCTh MEAarornyeckol KOHUEMIMH TOCYAapCTBEHHOTO CTaHAapTa— MEpPeX0]] OT CYyMMbl «IIPEAMETHBIX
pe3ynbTaToB» (TO €CThb O0Opa30BaTENIbHBIX PE3YJIbTATOB, JIOCTUTA€MbIX B paMKaX OTIEIbHBIX YYEOHBIX MPEAMETOB) K
MEXIPEJIMETHBIM U MHTETPAaTUBHBIM pe3yibTaTam. Takue pe3ynbTaThl NPEICTaBIAIOT €000 0000IIEHHbIE CHOCOObI
JESITeIbHOCTH, KOTOpbIE OTpakaroT crneuu(uKy He OTIENbHBIX MPEIMETOB, a CTymneHel ofmero oOpasoBanus. B
rocyJapCTBEHHOM CTaHAapTe OHU 3aUKCUpOBaHBl Kak oOIMEe Yy4YeOHble YMEHMS, HaBBIKM M CIIOCOOBI YEJIOBEYECKOM
JESATENBHOCTH, YTO MIPEANOIATraeT MOBBIIIEHHOE BHUMAHUE K Pa3BUTHIO MEXKIIPEIMETHBIX CBSI3€l Kypca.

Junaktuyeckas Mozeslb 00yYeHUs U MeJaroruueckue CpeficTBa OTPaKaroT MOJIEPHU3ALNIO OCHOB y4eOHOTO Ipolecca, ux
NEPEOPUEHTALMI0 HAa JOCTUKEHHE KOHKPETHBIX PE3YyJbTaTOB B BHUAE C(HOPMUPOBAHHBIX YMEHMH U HAaBBIKOB Y4YalllUXCS,
0000IIEHHBIX CcHOCc000B  neaTenbHOCTH. Oco0oe BHUMaHHE YAENAETCS TI03HABATEIbHOW AaKTHUBHOCTU YyYalIUXCs, HX

MOTUBHUPOBAHHOCTH K CaMOCTOSITEJIbHOM yqe6H0171 pa60Te. 910 nmpearojiara€t BCEC Ooiece IIUPOKOEC HCIIOJIB30BAHUEC



HETPAJUIIMOHHBIX ()OPM YPOKOB, B TOM YHCJI€ METOJUKH JCIIOBBIX HTP, MPOOJIEMHBIX JUCKYCCUH, MOITAMMHOTO (POPMUPOBAHUS
YMEHHUS peliaTh 3a/1a4u.

Ha crynenu mnonHO#, cpemHel WIKOJIBI 3a/auyd Y4YEOHBIX 3aHSATHUH OMNpeneNieHbl KaK 3aKperyieHUe yMEHUW pasliensiTh
MPOIECChl HA ATambl, 3BEHbS, BBIJACIATH XApAKTEPHbIE MPUUYMHHO-CIEICTBEHHBIC CBSI3U, OMNPEIENATh CTPYKTYpY OOBEKTa
MO3HAHUA, 3HAYUMble (YHKIIMOHAIbHBIE CBS3M U OTHOILIEHUS MEXAY YacTsIMHU IIeJIOr0, CpPaBHUBATh, COIOCTABIISATH,
KJIacCU(UIIMPOBATh, PAHXKUPOBATh OOBEKTHI IO OJHOMY WM HECKOJBKUM TMPEIOKEHHBIM OCHOBAHMSIM, KPUTEPHUSIM.
[IpuHnMnMaTbHOE 3HAYEHHWE B paMKaxX Kypca MpuoOpeTaeT yMEHuEe pa3iaudaTh (PakThl, MHEHHUSI, JOKa3aTEIbCTBA, TMIIOTE3HI,
AKCHUOMBI.

Cuctema 3aaHuil mpu3BaHa 00ECHEYUTh TECHYIO B3aWMOCBSI3b Pa3IMUHBIX CIOCOOOB M (hOpM y4eOHOU IeATENbHOCTH:
HCIIOJIb30BaHUE PA3IMYHBIX aJITOPUTMOB YCBOEHUS 3HAHUI U YMEHHI MIPU COXPAHEHUHU €IMHOM COJIepKaTeIbHONW OCHOBBI Kypca,
BHEJIPEHUE TPYMIOBBIX METOJIOB PAOOTHI, TBOPUECKUX 3a/IaHHI, B TOM YHCIJIE METOJAUKHU UCCIIEI0BATEIHCKUX MTPOCKTOB.

Crenudukoit yueOHON MPOEKTHO-UCCIIEA0BATENBCKON JACATEILHOCTH SIBISETCS €€ HAIPaBJIEHHOCTh HA Pa3BUTHE JTUYHOCTH,
Y Ha TIOJTy4eHHE 0OBEKTUBHO HOBOT'O MCCIIEIOBATEIHCKOTO Pe3yJIbTara.

Ilenv yueono-uccnedosamenvckoii deamenvbHocmu — TPUOOPETEHUE YYAIIUMUCS MO3HABATEIbHO-UCCIIEI0BATEIbCKON
KOMIIETEHTHOCTH, TPOSIBISIONICICS B OBJaJCHUM YHUBEPCAIBbHBIMH CIIOCOOAMU OCBOEHHUS JEUCTBUTEIBLHOCTH, B Pa3BUTHHU
CIIOCOOHOCTH K HCCJIEIOBATEIbCKOMY MBIIIJICHUIO, B AKTUBHU3AIMU JIMYHOCTHOW TO3WIIMU YYaIlIerocss B 00pa30BaTEIIbHOM
npoiiecce.

Moy bHBIN TPUHIIAIT TIO3BOJISIET HE TOJIBKO YKPYITHUTH CMBICIIOBBIC OJIOKH COJIEp KaHusl, HO M TPEO0JIETh TPAAUIIMOHHYIO
JIOTUKY W3Yy4YeHHUs MaTepuania — OT €IMHUYHOTOo K 00IemMy U BceoOmemy, oT (akToB K MpoIleccaM M 3aKOHOMEpPHOCTsSIM. B
YCIIOBUSAX MOJYJBHOTO MOJX0/a BO3MOYKHA COBEPIIEHHO MHASI CXeMa U3Y4YeHHs (PU3NYECKUX MPOIIECCOB «BceoOdIee — oo01ee—

CANHUYHOC).



AKIIEHTUPOBAaHHOE BHUMaHHE K NPOAYKTUBHBIM (opMaM yueOHOW JEeATENbHOCTH MpEArojaraeT akTyalu3aluio
MHPOPMAIIMOHHONM KOMIIETEHTHOCTH  ydaluxcsa: (OPMUPOBAHME TMPOCTEUIIMX HABBIKOB pabOThl € HMCTOYHUKAMH,
(xapTorpauyecKUMH U XpPOHOJOTMYECKUMHU) MaTepuasamMu. B TpeOoBaHUSAX K BBINYCKHUKAM CTapIIe IIKOJbl KIHOYEBOE
3HaYeHUE MPUAACTCA KOMIUICKCHBIM YMEHHSM MO TMOMCKY W aHanu3y WHGOpPMAalWHU, MPECTABICHHON B Pa3HBIX 3HAKOBBIX
cucTeMax (TEKCT, TaldiuIa, cxema, ayAUOBU3YyalbHBIA Psifl), UCIOJB30BAHUI0 METOAOB 3JIEKTPOHHOU 00pabOTKH IpU MOUCKE U
CUCTEMAaTHU3ALNHA HHPOPMALIUU.

Cneunduka 1eneid u coaepx aHus H3y4YECHHUs aCTPOHOMUU Ha 0a30BOM YPOBHE CYIIECTBEHHO IMOBBINIAET TPeOOBaHUS K
pedIIEeKCUBHON AESITEIbHOCTU YYaIIUXCS: K OObEKTUBHOMY OLIEHUBAHUIO CBOUX Y4E€OHBIX JTOCTH)KEHUH, MOBEACHUS, YEPT CBOEH
JUYHOCTH, CIHOCOOHOCTHM M TOTOBHOCTH YYMTHIBATH MHEHHS JAPYTUX JIOACH MNpU ONpeneseHuH COOCTBEHHOW MO3ULHMH U
CaMOOIICHKE, IOHUMAaTh LICHHOCTh 00pa30BaHus KaK CpEACTBA Pa3BUTHUS KYJIbTYpPbI JINYHOCTH.

Jis MHQOPMAIMOHHO-KOMITBPIOTEPHOW MOAAEPKKH yueOHOro Ipoliecca MpeArnoaraeTcsi HCIOJIb30BaHHWE MPOrPAMMHO-
MEJarorH4ecKuX CpeJICTB, peaJu3yeMbIX C MOMOUIbI0 KOMIbIOTepa (Ha 0Oaze kaOMHETa MEOUanporpaMMm C HMHTEPaKTUBHOU

JTIOCKOH).

TpeOoBaHus K YPOBHIO MOATOTOBKHU yyamuxcs 10 kaacca

00J1)ICHbBL 3HAMb:

NMena BBIIAOMIMXCS ACTPOHOMOB, CHEIU(PUKY aCTPOHOMHYECKUX HAOJIIOJCHH, OCHOBHBIE JJIEMEHTHI HEOECHOU cdephl,
TeopeMy o BbicoTe Ilosroca Mupa, IPHHIMIBI OMPEACICHUS TOPU30HTAIBHBIX M 3KBATOPHAIBHBIX KOOPJIWHAT CBETHII, CBS3b
CMEHBI CE30HOB To/la C TOJOBBIM JBWKECHHEM 3emin BOKpyr CoNHIA, MPUHIMIBI pa3ieleHHs] TOBEPXHOCTH 3eMIIM Ha
KJIIMMAaTUYECKHUE TI0sICa, OCOOCHHOCTU Pa3IMYHBIX CIIOCOOOB CuUe€Ta BPEMEHHM, MPHUHIIUIIBI, JIKANIUE B OCHOBE COCTABIICHUS

KaHCHHapeﬁ, ITOHATHC aCT‘pOHOMI/I‘{€CKOI>’I CAWHUIIbI, TCIMOLCHTPUYCCKYIO KapTHUHY CTPOCHUA CoJHEYHOM CHCTEMBI.



KOH(HUrypamnuu BHyTPEHHUX ¥ BHEITHUX IJIAHET, 3aKOHBI ABUKCHUS TUTAHET, MPUHITUIIBI, JIEXKAIIHE B OCHOBE BHIOOpA TPACKTOPUN
KOCMHUYECKUX CTaHIUM K TeraaM COJIHEUHOM CUCTEM, MPUYMHBI BOSHUKHOBEHHUS TPUIIMBHBIX CUJI U UX BIMSHUE HA IBUYKCHUE TEl
CoJIHEUHO# CHUCTEMBI, pa3InuHble CBOMCTBA TeJl COJTHEYHON CUCTEMBI.

[TonsTHs: 3BE3MHON BEJIMYMHBI, apaliakca, CBETUMOCTH, TIaBHOW MOCJIEA0BATEIIBHOCTH, COJTHEYHOW MOCTOSIHHOW, KOHBEKIIHH,
KOHBEKTUBHOM 30HBI, (hoTOChEpHI, rpaHy1, XpoMochepsl, COTHEYHON KOPOHBI, MPOTYyOEepaHIia, COTHEUHBIX BCIIBIIIEK, COTHEYHBIX
IISTEH, COJIHEYHOrO BeTpa, MiledHOro myTtH, ['anakTuku, 3BE3AHOTO CKOIUIEHUS, PACCEIHHBIX M IIAPOBBIX CKOIUICHHM,
TAHT€HIUAIBHON U JIy4€BOM CKOPOCTEM, MEX3BE3THOM CPEIbI, PA3PEKECHHOTO Traza, MEX3BE3AHOM MBUIM, Ia30IbIJIEBOTO CIOS,
CBETJIBIX U TEMHBIX TYMAaHHOCTEH, KOCMHUYECKUX JIyYEH, TPABUTAIMOHHOW KOHJICHCAIMH, MPOTOIJIAHETHBIX JHUCKOB TaJaKTHK,
AJUTMIITHYECKUX, CIIUPATBHBIX U HEMPABWIBHBIX TAIAKTUK, CKOTUIEHWM TallaKTHK, B3aUMOJICMCTBYIOIIMX TalaKTHK, FaJaKTHUK C
AKTUBHBIMU SIIpaMH, PAAUOTAJIaKTHK, KBa3apOB, PEIUKTOBOIO M3JIy4YEHUs. | MIIOTE3y O CyIIECTBOBAHUU KM3HHU BO BcelleHHOM,
XapakTep ABWIKCHHS 3BE3] B TUCKE U ChepruUIeCKO cocTaBiisitoniel ["alakTHKu, O0IIue MpeICTaBICHUS O pa3Mepe U CTPYKTYpe
["anakTuku, HafpaBJieHUE HA HEHTP | alakKTUKHU, BOZMOKHOCTh MCIIOJIb30BAHUS CIIEKTPATBLHOTO aHAIN3a ISl U3yUYEeHUS] HEOECHBIX
00BEKTOB, (pU3MUECKU CMBICH 3akoHa BuHa n npunIuna Jlomnepa, mpuHIUI pad0Thl, HA3HAYCHUE U BO3MOYKHOCTH TEJIECKOTIOB,
CBSI3b (DM3MUYECKUX XapaKTePUCTHUK 3BE3] MEXAy CcOOOM: TeMIepaTypbl, CBETUMOCTH, 3BE3HOM BEJIWYWHBI, IIBETA, MAacChl,
IJIOTHOCTH, pa3Mepa, CBsI3b 3€MHBIX SBJICHUM C akTUBHOCThIO CoOJIHIIA, METOABl ONpEACCHUS PACCTOSHUN (METOMbI
T€OMETPUYECKOTO M CHEKTPAIBHOTO TMapajijlakca), 0COOCHHOCTH (PU3UUYECKOTO COCTOSHUS BEIIECTBA BHYTPH 3BE3J, HCTOUYHUKU
SHEPruu 3BE3]1, HAOIIOAATEIbHBIE OCOOCHHOCTU O€JbIX KapJIUKOB, HEUTPOHHBIX 3BE3/1, MEPEMEHHBIX 3BE3/l, HOBBIX U CBEPXHOBBIX
3BE3/T, 0OCOOEHHOCTH JBOJIIOIMK 3BE3]] PA3IMYHON MAacChl, METOJl ONpPENENICHUs PACCTOSHUN MO KPaCHOMY CMEIICHUIO, 3aKOH
Xab0ma, CyIIHOCTh OJHOPOJIHBIX U30TPOIHBIX Mojeliei BceerneHHoM, 0 BO3MOXXHOCTIX HAOMIOACHUS JANEKUX TATAKTUK B DTIOXY

nx "Momonoctu".

00J1)ICHBL yMEMmb:



Haxonute Ha HeOe spyaiimme 3Be37bl, padoTaTh CO 3BE3AHON KapTOW (OMpEAensaTh KOOPAWHATHI 3BE3, mosiokeHne CoiHIa B
mo00i IeHb Toj1a, BUIUMYIO0 00J1acTh HeOeCHOU cdephl A JaHHOW IIUPOTHI B 33JIaHHOE BpPEMsI T0/la U CYTOK), peniaTh 3a1auu
Ha OMpeJIelIeHUE: BEICOTHI M 36HUTHOT'O PACCTOSIHUS CBETHJIAa B MOMEHTHI KyJIbMUHAIIMHU, T€OrpaPUUECKOMN MUPOTHI TOUEK 3€MHOU
MOBEPXHOCTH IO ACTPOHOMUYECKUM HAONIONEHUSAM, JYHHBIX (a3, MepuoloB BO3MOXKHOIO HACTYIUICHUS 3aTMEHUH,
CUHOJIMYECKOTO U CUJIEPUUYECKOT0 MEPUOJIOB IJIAHET, PACCTOSIHUMN /10 HEOECHBIX TeJ U UX MapajulakcoB, KOH(UTypaluii 1IaHeT,
Ha wHcnoJib3oBanue ¢opmyi: 3akoHOB Kemepa, 3akoHa BCEMUPHOTO TATOTEHUsA, 1- M 2- KOCMHYECKHUX CKOPOCTEH,
MOJIb30BAaThCA ACTPOHOMHYECKUM KaJICHIAPEM ISl MOJYYEHHUsS] CBEICHHUW O JIBM)KEHHMH M BO3MOYKHOCTSIX HaOJIOIECHUS Tell
ConHeuyHoM cucTeMbl, HaX0aAUTh Tesna COIHEUHOM cucTeMbl Ha HeOe BO BpeMsl HaOJII0IeHU .

Pewmate 3amaun Ha ucnonbs3oBaHue npuHuumna [Jomiepa u 3akoHa BuHa, Ha onpeneneHue Macchl HEOECHBIX TN MO CKOPOCTSIM
OpOUTANILHOTO JIBM)KEHUS, HA ONpPEACNICHUE PACCTOSTHUM 10 3BE3/, HA CBSI3b MEXKAY CBETUMOCTBIO, PAIUyCOM M TeMIIepaTypou
3BE3/Ibl, HA OMpPE/ENIEHNE PACCTOSHUMN N0 TanakTuK. OIEHUBATh Pa3pelalollyl0 ClIOCOOHOCTh (IU(PPaKIIMOHHYIO) TEJIECKOIOB,
ITOJIb30BAThCS IIKAJIOW 3BE3IHBIX BEJIIMYMH, THATPAMMON ''TeMIepaTypa-CBETUMOCTb', CBA3BIBATh TAHTCHIIMAIBHYIO U JYyYEBYIO
CKOPOCTH HEOECHOTro Tejla ¢ €ro MpPOCTPAaHCTBEHHOM CKOPOCThIO, Ipy0O OIleHMBaTh Maccy ['allakTHKHM MO CKOPOCTU KPYroBOTO
IBWKEHUST 3BE3M, pa3inyaTh Ha (QOTOrpadusx paziuyHble THUIBI 3BE3AHBIX CKOIUIEHUA W MEX3BE3AHBIX TYMAaHHOCTEH,
OTIPENICNIATh PACCTOSHUE JO0 TAJIAKTUK MO KPACHOMY CMEIIEHUIO, OOBSICHATh CMBICI MOHATUHN "paciiupstomasics Beenennas" u

"pENUKTOBOE U3ITydeHHE" .

Ilnanupyemble pe3yJbTATHI OCBOCHUA Y4eOHOIr0 npeaMeTa no uroram odyuenus B 10 kiacce

. [TonyuuTh mpeAcTaBiIeHUs O CTPYKTYpe U MaciiTtadax BceneHHo# 1 MecTe yeroBeka B HeMl. Y3HaTh O CpeACTBaX, KOTOPbIS
UCIIOJIB3YIOT aCTPOHOMBI, YTOOBI 3arJIIHYTh B camble yJIajd€HHbIE YTOJKU BceneHHOl M yBHAETh HEOECHBIE Tela HE TOJBKO B
HEJIOCTYIHBIX C 3€MJIM JHana3oHax JJIMH BOJH AJEKTPOMArHUTHOIO M3JIYyYEHHS, HO U y3HATh O HOBBIX KaHajlaX MOJyYEHUS

I/IH(i)OpMaLII/II/I 0 HEOECHBIX TeJIaX C ITIOMOIIBIO HCﬁTpHHHLIX W I'PaBUTAlITMOHHOBOJIHOBBIX TCJICCKOIIOB.



. VY3Hath 0 HaAOMOJAaEMOM CIIOKHOM JABMKeHuUU 1aHeT, Jlynosr m ConHua, ux uHTEepnperauuu. Kakyio posb urpanu
HaOmoneHuss 3arMeHuid Jlynsl n CoslHHA B KM3HM OOILIECTBA M MCTOpPHUS MX HayyHoro oObsicHeHus. Kak Ha ocHoBe
ACTPOHOMHUYECKUX SBJICHUH JIFOU HAYYWINCh U3MEPATH BPEMs U BECTH KaJICHIAPh.

. VY3Harh, Kak Oynaromaps pa3BUTHIO aCTPOHOMMH JIFOJM MPULUIA OT MPEACTABIEHUS I'€OLEHTPUUYECKON CHUCTEMBI MHpa K
PEBOJIIOLIMOHHBIM IPEJCTABICHUAM TE€JIMOLEHTPUUECKOH CUCTeMbl MHUpa. Kak Ha OCHOBE mocienHed ObUIM OTKPBITHI 3aKOHBI,
YIPaBISIONIME JBUKCHUEM IUIAHET U, B KOHIIE KOHIIOB, 3aKOH BCEMUPHOTO TArOTEHNA.

. Ha nmpumepe ucronb3oBaHusl 3aKOHA BCEMHPHOTO TATOTEHUs, MTOTYYUTH MPEACTABICHUS O KOCMHUYECKHX CKOPOCTAX, HA
OCHOBE KOTOPBIX PAacCUMUTBHIBAIOTCS TPACKTOPUHU MOJETOB KOCMUYECKMX allapaTroB K IUIAaHETaM. Y3HaTh, Kak IpPOSBISET ceOs
BCEMHUPHOE TATOTEHUE Ha SIBJICHUAX B cucTeMe 3emiisi-JIyHa 1 3BOJIIOLIMIO 3TOM CUCTEMBI B OYyILLIEM.

. VY3HaTh O COBPEMEHHOM IIPENCTABICHUH, O CTPOeHUH COJIHEYHOW CHCTEMBI, O CTPOEHUHU 3€MIIM KaK IUIAHETa U IIPUPOE
NapHUKOBOTO 3¢ ¢eKra, 0 CBOMCTBAX MJIAHET 3€MHOW IpyNIMbl U IJAHET FMTaHTOB, U 00 HCCIEIOBAHUAX ACTEPOUJOB, KOMET,
METEOPOUIOB, U HOBOTO KJIacca HEOECHBIX TeJl KAPJIMKOBBIX IIJIaHET.

. [TosryunTh npeacTaBieHUE 0 METOJAX aCTPOPU3NUECKUX HCCIEAOBAHUAX U 3aKOHAX (PU3UKU, KOTOPBIE UCIIOJIBb3YIOTCS ISt
n3y4yeHus: (PU3NUYECKU CBOMCTB HEOECHBIX TEll.

. V3nats npupoay CoiHIa U €ro akTUBHOCTH, KaK COJIHEYHAs aKTUBHOCTh BJIMSET Ha KIUMMAT U Ouochepy 3emiu, Kak Ha
OCHOBE 3aKOHOB (DU3MKM MOXKHO paccuuTaTh BHyTpeHHee cTpoeHre CoJHIa U KaKk HaOII0IeHNs 3a MOTOKH HelTpuHO oT CosHua
YAAJI0Ch 3arIsiHYyTh B HEHTp COJIHIIE U Y3HATh O TEPMOSIAEPHOM UCTOUYHHUKE SHEPTIUH.

. VY3HaTh, KaKk OMPEIENAIOT OCHOBHBIE XapaKTEPUCTUKU 3BE3/1 U MX B3aUMOCBSI3b MEXIY COOOW, O BHYTPEHHEM CTPOCHUHU
3BE3]l M UCTOYHHMKAX MX DHEPIHH; O HEOOBIYHOCTH CBOMCTB 3BE3]1 OEJBIX KAPIMKOB, HEUTPOHHBIX 3BE3/ U UEPHBIX IbIP. Y3HATh,
KaK POXKJIAIOTCS, )KUBYT U YMUPAIOT 3BE3/bI.

. VY3HaTh, Kak MO HAOMIONEHUSM NYyJIbCUPYIOMIMX 3BE3A Leden] OmpenesisTh PacCTOSHUS A0 APYTUX TallaKTHUK, Kak

ACTPOHOMBI I10 H8.6J'II-OI[CHI/I}IM ,Z[BOﬁHBIX " KPATHBIX 3Bé3I[ OIIPCACIIAIOT UX MACCEHI.



. [TomyunTs mpeacTaBIeHUS O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3] M KakK B 3BE37aX 0OpazylOTCs THKEIBIE XUMUYECKHE
AJIEMEHTBL.

. Y3HaTh, KaKk ycTpoeHa Hama ["amaktuka — Muteunbid [1yTh, Kak pacmpeiesicHbl B HEW pacCEesTHHBIE U IIAPOBbIC 3BE3IHBIC
CKOTUICHUS, U 00Jlaka MeX3BE3AHOTO ra3za u nputd. Kak ¢ momonipio HabmoneHnit B HTHPpaKpacHBIX JTydaX yAaloCh IPOHUKHYThH
yepe3 TOJI[y MEX3BE3NHOrO Ta3a W MbUIM NPOHUKHYTh B UEHTp ['anakTWku, yBUIIETh ABUIKEHHUE 3BE3 B HEM BOKPYT
CBEPXMACCUBHOM YEPHOU JIBIPBHI.

. [lony4nTh MpEaCTaBICHUE O PA3JIWYHBIX TUIIAX TAIAKTUK, Y3HATh O IPOSIBJICHUSIX AKTUBHOCTH TaJAKTUK W KBa3apoB, W
pacipeiesieHuy TaIaKTUK B IPOCTPAHCTBE U (DOPMUPOBAHUH CKOTUICHUN U TYEUCTON CTPYKTYPhI UX pacipeiesieHusl.

. VY3HaTh O CTPOEHUH U HBOJIIOLIMU YHUKAIBLHOr0 00bekTa Beenennot B nenom. Ilpocnenuts 3a pa3BuTHeM MpenCTABICHUNA O
KOHEYHOCTH U OeckoHeuHOCTH BeenenHol, o pyHaaMeHTaIbHBIX MapaJoKCcax, CBI3aHHBIX C HUMHU.

. [TonsiTh, Kaxk u3 HAOMIOAAEMOTO KpPACHOTO CMEIICHHWS B CIEKTpax Mal€KWX TaJlaKTUK TMPUIUIM K BBIBOLY O
HECTAIIMOHAPHOCTH, pPACIIMPEHUU BceneHHOW, W, 4TO B MPOULIOM OHA ObUla HE TOJBKO IJIOTHOM, HO W TOpsiYeil U, 4YTO
Ha0JII0JJaeMO€ PEJIMKTOBOE U3JIyYE€HHE MOJITBEPKIAET 3TOT BaKHBIM BHIBOJI COBPEMEHHON KOCMOJIOTHH.

. VY3HaTh, KaKk OTKPBUIM YCKOPEHHOE paclIMpeHHe BCeleHHON M €ro CBS3bI0 C TEMHOM HEPTHEd M BCEMUPHOM CHIIOW
OTTAJIKMBAHUS, TPOTUBOCTOSIEN BCEMUPHOU CUJIE TSTOTECHHS.

. VY3HaTh 00 OTKPHITUH K30IIAHET — TUIAHET OKOJIO APYTUX 3BE3/ U COBPEMEHHOM COCTOSIHUU MPOOJIEMbI TOMCKA U CBSI3U C
BHE3EMHBIMU [TUBUIN3AIUSIMU.

. HayuuThCcsi mpoBOIUTH MPOCTEUIIINE aCTPOHOMUUYECKHUE HAOIIOICHUS, OPUEHTUPOBATHCS CPEIU IPKUX 3BE3N U CO3BE3/UH,
U3MEPSTh BBICOTHI 3B€3/1 U CoJIHLIA, ONPEAEIATh aCTPOHOMUYECKUMU METOJIaMU BPEMS, IIUPOTY U JOJTOTY MecTa HaOJIOICHUH,

HU3MEPATh ANaMETP COJ'IHIIa N U3MCPATH COJTHCYHYIO aKTUBHOCTD U €€ 3aBUCUMOCTbh OT BPCMCHH.



Conepskanue Kypca
BBenenue B aCTpOHOMUIO
Crpoenue u maciitadbl BeeneHHOM, U COBpEMEHHbIE HAOIIOICHHS
Kakue tena 3anonsstor Bcenennyro. KakoBel MX XapakTepHbIE pa3Mepbl M paccTOsSHUS Mexay HuMmu. Kakue ¢uznueckue
YCIIOBHSI BCTpeUaroTcs B HUX. Beenennas pacmupsercs.
['ne m xak paboTalOT caMble KPYITHbIE ONTUYECKUE TeecKonbl. Kak acTpOHOMBI HCCIENyIOT raMMa u3itydenue Beenennoit. Uto
YBUJEIH I'PABUTALMOHHO BOJHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.
AcTpomerpus
3BE31HOE HEOO M BUIUMOE JIBUYKEHUE HEOECHBIX CBETHI
Kakue 3B&3npl Bxomsar B co3pe3auss Opuona u Jlebens. CosHue ABMXKETCS IO SKIMITHKE. [InaneTsl coBepmatoOT
MeTiIe00pa3Hoe ABUKEHHUE.
Heb6ecHbie koopaAMHATHI
UYro Takoe HeOECHBI 3KBATOP U HEOECHBI MepuauaH. Kak CTposT S3KBaTOpUAIbHYIO CUCTEMY HEOECHBIX KoopauHat. Kak cTposr
TOPU30HTAJIBHYIO CUCTEMY HEOECHBIX KOOPAMHAT.
Bunnmoe neuxenue manet u ConHua
[lerneoOpa3Hoe [BWKEHHUE IUIAHET, MOMATHOE M NPSIMOE JABWKEHHE IUJIAHET. OKJIMNTHKA, 30/IMaKabHbIE CO3BE3]HS.
HepaBHomepHoe naBuxeHue CoJiHIA MO SKIUITHKE.
JIBrxenue JIyHbI U 3aTMEHUS
@a3bl JIyHBl U CHHOOMYECKUI MECHL, YCIOBUS HACTYIUICHUS COJIHEYHOTO U JIyHHBIEC 3aTMEHUS.
[Touemy mpoHCXOAAT cOMHEUHbIE 3aTMEHMS. Capoc U NpeIcKa3aHus 3aTMEHUI

Bpewms u kanennapb



3BE3HOE U COJIHEUHOE BpeMsl, 3BE3IHBIN U TPOMMMYECKUN TOI.

VY CTpoHCTBO JIYHHOTO U COJIHEYHOTO KajieHAaps, MpoOaeMbl Ux corjacoBaHus KOnnaHnckuit U TpUropuaHcKuil KajieH1apu.

Hebecnasi mexanuka

['ennoneHTprueckas cucTeMa MUpa

IIpencraBisum o ctpoeHnn COJIHEYHOW CUCTEMBI B aHTHYHBIE BPEMEHA U B CPEAHEBEKOBBE. | €MOLIEHTpUYECKass CUCTEMA MUDA,
JIOKa3aTeIbCTBO BpameHue 3emu BOKpyr CoiHia. [lapaimake 3Be311 1 onpeaesieHue pacCTOsIHUE O HUX, MTapCeK.

3akons! Keruiepa aBuKEHUS IIaHET

OtkpeiTie M.Kennepom 3akoHOB ABMkEHUS IutaHeT. OTKpbITHE 3aKOoHAa BceMHpHOro TAroTeHHs U 0OOOIIEHHBIE 3aKOHBI
Kemnnepa. Onpenenenre Mmacc HeOECHBIX Tedl.

Kocmuueckue ckopoctu

Pacuétsl nepBoil 1 BTOpOH KOCMUYECKOM CKOPOCTH U uX ¢puzndecku cMbici. [Tonét FO.A. I"arapruna Bokpyr 3emiiu 1o KpyroBoit
opowure.

MexIutaHeTHbIE TIEPENETHI

[ToHsiTHE ONITUMAIBHON TPAEKTOPUM NOJIETA K IUIaHeTe. BpeMs monéra K niaHeTe U AaThl CTapTOB.

JIyHa u e€ BausiHUE Ha 3€MITIO

Jlynnwiii penved u ero mpupona, [IpunuBHoe B3aumojeiictBue mexay Jlynoir u 3emuéit. Ypaanenue JlyHel orT 3emuin u
3amejieHue Bpaienus 3emuid. [Ipeneccust 3eMHOM OcH U MipeiBapeHUE PaBHOAEHCTBHIA.

CrpoeHue COJTHEYHON CHCTEMBbI

CoBpemenHble npeacraBieHus 0 COJTHEUHOM — CHCTEME.

CoctaB ConHeuHo#l cucTembl. [lnaneTsl 3eMHOM Tpynmbl ¥ IUIAHETH TUTAHTHI UX MPUHIMNUAIbHBIE oTinuus. O0JaKko KOMET

Oopra u nosic Koitnepa. Pa3mepsl T€1 COJIHEUHON CUCTEMBI.



[Tnanera 3emiis

®opmMma u pazmepsl 3emin. Buyrpennee crpoenue 3emin. Ponbs napaukoBoro 3¢ dexra B GopMUpPOBAHUHU KIIMMAaTa 3eMJITu
[LitaneTsl 36MHOM TPYIITIBI

Uccnenosanus Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéid. Kak mapHukoBbIil 3QeKT rpeeT moBepXHOCTh 3eMIIH U
neperpeBaet atmocdepy Benepol. Ectb nu sxu3Hb Ha Mapce. DBonmonust opout cnytHukoB Mapca ®@oboca u Jleiimoca.
[imaneTh! TuranThl

®usnueckue cporctBa lOmmrepa, CarypHa, Ypana u Henrtyna. Bynkanmueckon nestenpHOCTM Ha cryTHuke IOmmrepa Ho.
[Ipupoaa konen BOKPYT IUIAHET TUTAHTOB.

[ImaHeTHI KapJIMKK U UX CBOMCTBA.

Marneie Tena CoaTHEYHON CUCTEMBI

[Ipupona u nBmwxenue actepousoB. Crnenuduka ABWKEHHUS rpymn actepounoB TposiHuieB u ['pexoB. [lpupona m nBuxeHue
komeT. [losic Kotinepa u O6nako komet Oopra. [Ipupoga METEOpPOB U METEOPUTOB.

MeTteopsl U METEOPUTHI

[Ipupona «mamarommx 3BE€311», METEOPHBIE MOTOKU U UX paauaHThl. CBSI3b MEXAY METEOPHBIMH NIOTOKamMu 1 komeTaMu. [Ipupona
KaMEHHBIX U JKEJIE3HbIX METEOPUTOB. [Iprposa METEOpUTHBIX KpaTEpOB.

IIpakTnueckas acrpopuszuka u ¢pusuka CoJiHna

Metoasl acTpoPpu3nUEeCKUX UCCIEIOBAHUN

YCTpoWCTBO ¥ XapaKTEPUCTUKU  TEJIECKOMOB  pedpakTopoB U pediIeKTopoB.  YCTPOWCTBO  PaguOTENIECKOIIOB,
paguouHTephepOMETPHI.

ConHie

OcHoBHble xapaktepucTuku ConHua. OrmnpeneneHwe Macchl, TeMmmneparypbl M Xxumuyeckoro coctaBa Connma. CrpoeHue

cosiHeyHoM atmocdeprl. CosiHeyHasi aKTUBHOCTh U €€ BIMSHUE HA 3eMIlI0 U Orocdepy.



Baytpennee ctpoenue ConHua

Teopetnueckuii pacu€r temrepatypsl B ieHTpe ConHua. S aepHblid ICTOUHUK SHEPTUU U TEPMOSIIEPHBIE PEAKIIUA CUHTE3a TEIIHS
U3 BOJIOpOJa, TNepeHoc sHepruu u3 neHtpa CoiHIa Hapy)Ky, KOHBEKTHBHAas 30HA. HeWTpUHHBIN Teneckonm U HaOIIOACHUS
oToka HelTpruHo ot CoaHua.

3Bé3abI

OCHOBHBIE XapaKTEPUCTUKH 3BE3]

Ornpenenenne OCHOBHBIE XapaKTEPUCTUK 3BE3]] MACChI, CBETUMOCTH, TEMIIEPATYPbl U XUMHYECKOTO cocTaBa. (CnekrpanbHas
KJaccupukauus 3Be3 U e

(u3nUeckue OCHOBBI. J{uarpamma cieKTpalbHbIA KJIaCC— CBETUMOCTD 3BE3/l, CBSA3b MEXKY MAaCCOM 1 CBETUMOCTBIO 3BE€3]1
BuyTtpeHHee cTpoeHue 3BE3.1

Crpoenue 3BE3/bI INIABHOW MTOCIIEI0BATEIbHOCTH.

CrpoeHne 3BE3/] KPAaCHBIX THTAHTOB U CBEPXTUT'aHTOB.

benbie kapiuku, HEUTPOHHBIE 3BE3/bI, IYJILCAPBI U YEPHBIE ABIPHI

Crtpoenue 3BE311 OeNbIX KapIMKOB M MpeAes Ha ux maccy — npeaen Yanapacekapa. [lynbcapbl u HelTpoHHbIE 3BE37b1. [Ipupona
YEPHBIX AbIp U UX MapaMeTphI.

JIBOMHBIE, KPATHBIE U IEPEMEHHBIE 3BE3/IbI

HaGnronenust TBOMHBIX M KpaTHBIX 3BE3/, 3aTMEHHO-TIEpEMEHHbIe 3BE3Ibl. Onpenenenue Macc ABOMHBIX 3BE3. [lynbcupytomue
NepEeMEHHbIe 3BE3/bI, KpPHUBbIE M3MEHEHHUs1 Oyecka medena. 3aBUCUMOCTb MEXKAY CBETUMOCTBIO M MEPUOJIOM MyJbCcaluil y
uedenn. ledhennp — masiku Bo BeesieHHOM , 110 KOTOPBIM ONPEETSAT PACCTOSHUS 10 JaNEKUX CKOIUICHUM U TaJlaKTHK.

HoBeie u cBEpXHOBBIE 3BE3/BI

XapaKkTepUCTUKH BCHBIIIEK HOBBIX 3BE3/1. CBS3b HOBBIX 3BE3]] C TECHBIMHU JBOWHBIMH CHCTEMaMH, COAEPIKAIIUX 3BE3/1y Oemblii

KapJuK. HepeTeKaHHe BCIIICCTBA U H,Z[CpHBIﬁ B3pbIB Ha IMOBCPXHOCTH oesoro KapJiMKa. Kak B3PBIBAIOTCA CBCPXHOBBIC 3Bé3I[BI.



XapaKTepUCTUKH BCIIBIIIEK CBEPXHOBBIX 3BE3/. I'paBUTAIIMOHHBINA KoJIarnc 6enoro kapiuka ¢ maccoil Yanapacekapa B cocTaBe
TECHOM JIBOMHOU 3BE€3/bl — BCIIBIILIKA CBEPXHOBOU IIEPBOTO TUIIA. B3pbhIB MaCCUBHOMU 3BE3/bl B KOHLIE CBOEU IBOJIFOLIMU — B3PbIB
CBEPXHOBOM BTOpOro tumna. HabmrogeHne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/I.

DBOJIONHS 3BE3/1: POXKIECHUE KU3Hb U CMEPTh 3BE3]]

Pacyér mpoaoIDKUTENBPHOCTH KU3HU 3BE3]] pa3HOM MAcChl Ha IVIABHOW II0CJIENOBATEIBHOCTH. llepexon B KpacHbIE TMI'aHTBI U
CBEPXI'MTAHTBI MOCIEe ucyepnanus Boaopoaa. CHokoMHas 3BOJIOLKS MaJOMACCHUBHBIX 3BE3[, W I'PABUTAUMOHHBIN KOJUIIAIC U
B3pPBIB C 0O0Opa30BaHMEM HEUTPOHHON 3BE3/bl WM UYEPHOM IbIpbl MACCHUBHOW 3Be3Abl. OmpesnereHue Bo3pacTa 3BE3AHBIX
CKOIUIEHUM U OTIEIBHBIX 3BE3/ U IPOBEPKA TEOPUU IBOJIIOLIUU 3BE3 L.

Muiie4Hblil IyTh

I'a3 u mpu1b B ["anakTuke

Kak o0pa3yrorcs oTpaxarenbHble TYMAHHOCTH I04YeMY CBETATCS 1u(p(Py3HbIE TYMAaHHOCTH

Kak KOHIIEHTPUPYIOTCS ra30BbIE U MBLJIEBBIE TYMAHHOCTH B ['almakTuke

PaccesiHHbBIE M 1ApPOBBIE 3BE3HBIE CKOIJICHUS

HaOnromaembie CBOMCTBA paccesiHHBIX 3BE3AHBIX CKoIuieHWH. HalOmromaemble CBOMCTBA MIAPOBBIX 3BE3AHBIX CKOTUICHUH.
Pacnipenenenune u xapakrep ABUKEHUA CKOIUIEHUM B | anaktuke. Pacnipenenenue 3B€311, CKOIUIEHNUH, T'a3a U MbUIK B [ aJlaKTHKE.
CeepxMaccrBHas 4€pHas Ablpa B HEHTPE [ 'alakTUKK U KOCMUYECKUE JIyUH.

NudpakpacHbie HaOMIOICHNS JBUKEHUS 3BE3]] B LIEHTpe ['anakTuku u oOHapykeHue B  HEM  CBEPXMACCHUBHOW  YEepHOU
npIpel.  Pacuér

napamMeTpoB CBEPXMAcCCUBHOW YEpHOMU AbIpbl. HalmtoaeHuss KoCMHUYECKUX JTydeld U UX CBA3b CO B3pPhIBAMHU CBEPXHOBBIX 3BE3.
lNanakTuku

Kax kmaccudummpoBanu rajaktiuky mo ¢GopMe u KaMepTOHHAsi nuarpamma Xab6ya. CBOMCTBA CIUPABHBIX, SJUTMITHYECKUX U

HCIIPaBUJIbHBIX T'aJIaKTHK. KpaCHOC CMCIICHHUEC B CIICKTpaX rajlakTUK U OIPECACICHUC PACCTOAHUA 10 HUX. 3akon Xa0061a



Bpaienue raakTik U TEMHasi MaTEPHs B HUX.

AKTHUBHBIE raJJaKTUKU U KBa3apbl

[Ipupona  aKTMBHOCTM FallakTHK, paJUOTANAKTHKU U B3aMMOJEHCTBYyIoIME rafakTuku. HeoObruHbIE CBOMCTBA KBAa3apoB, UX
CBA3b C SAPAMHU FaTaKTUK U aKTUBHOCTBIO YEPHBIX JIBIP B HHUX.

CKoruteHns ralnakTuk

HaGnrogaemplie cBoicTBa CKOIUIEHWI T'allakKTHK, PEHTTEHOBCKOE M3JIyYEHHE, TeMIIepaTypa U Macca MEXrajJaKTHUYeCKOro rasa,
HEO0OXOJAMMOCTh CYIIECTBOBAaHUSI TEMHOW MaTepuu B CKOIUICHHMSIX TalakTHK. OneHka Macchl TEMHOW MaTE€pUU B CKOIUICHHUSX.
Sdencrast CTpyKTypa pacupeesieHus TAIAKTUKHA CKOTUIEHUI TAJIAKTHK.

Crpoenue u 3Bosro1usA BeesieHHOM

Koneunocts 1 6eckoHeuHOCTh BeenenHol — napagoKkchl KJIaCCUUECKOH KOCMOJIOTHH.

3akoH BceMupHOTO TATOTEHUS U MPEACTABICHHS O KOHEYHOCTH M OecKoHeuHOCTH Bcenennoil. doToMeTpuyeckuil mapaaokc u
MPOTUBOPEYMS KIIACCUYECKHUX MPECTaBIeHUN 0 cTpoeHnn Beenennoil n HabmoaenussMu. Heo0XxoauMocCTh puBIeYeHUs 0011en
TEOPUH OTHOCHUTEJIBHOCTH I NOCTpoeHus: Moxaenu BceemeHHol. CBA3b MEXIy T€OMETPUYECKMMU CBOMCTBAMM IMPOCTPAHCTBA
Bcenennoi ¢ pacnpenesieHueEM U JBUKEHUEM MAaTEpUN B HEH.

Pacumpsromasica Beenennas

CBsi3p cpefHEel IUIOTHOCTh MAaTepUHM C 3aKOHOM pacHIMPEHUs] U TeoOMeTpUYeCKUMHU cBoiicTBamu BcenenHoil. EBkinoBa u
Heesknuaoa reometpust Beenennoit. Onpenenenue paanyca u Bo3pacta BeeneHHOM.

Mogens «ropsiuent BeesleHHOM» U pETMKTOBOE U3ITy4YEeHUS

OOpa3oBaHue XHUMHUUYECKHX AJIEeMEHTOB BO Bcenennoil. OOunue renaust Bo BceneHHONW U HEOOXOIMMOCTh 00Opa3oBaHUs €ro Ha
paHHMX JTanax sBomonuu Bceenennoil. HeoOXoauMocTh HE TOJIBKO BBICOKOM IUIOTHOCTH BEIIECTBA, HO M €ro BBICOKOM
TEMIIEPATypbl HA pAHHUX JTallax dBOJIOLMU BceeneHHoU. PennkroBoe usimydeHue — u3iaydeHue KOTOpoe OCTanoch BO BeeneHHon

OT TIopg4ero M CBECPX INIOTHOIO COCTOSHHA MATCPpHM HaAa pPaHHUX OTallax KHU3HH Bcenennon. Ha6JIIOI[a€MBI€ CBOMCTBA



penukTOBOTO M3nMydeHus. [louyemy HeoOXoAWMMO TpHBJICUYCHHUE OOIIEH TEOPHUU OTHOCHUTEIBHOCTH IS TIOCTPOCHHUS MOJEIH
Bcenennoi.

CoBpemMeHHbIE NIPO0JIEMbI ACTPOHOMHH

YckopeHHoe pacipenrue BeenneHHon u TEMHas SHEPTHS.

HaGmronenust cBepxHoBbIX 3BE31 | THNa B MaN€KUX rajlakTUKaX M OTKPBITHE YCKOPEHHOTO pacimupeHus Beenennoil. OTkpbiTHE
cuiibl BcemupHoro orrankuBanud. T€mHas 3HEprusi yBennuuBaeT maccy Beenmennon mo mepe e€ pacmmpenus. [Ipupona cusl
BcemupHoro orrankvBaHusl.

OOHapyKeHue TUTAHET BO3JIe IPYTUX 3BE3I.

HaOnronenust 3a nBUKEHHUEM 3BE3]] U OMPEACIICHUS MacC HEBUIUMBIX CIYTHUKOB 3BE3], BO3MYILAIOIIUX UX MPSIMOJUHEUHOE
nBkeHue. Mertoasl oOHapykeHusi dk3omuiaHeT. OIleHKa YCIOBUM Ha IMOBEPXHOCTAX dK30IulaHeT. [lowck 3K30IIaHeT ¢
KOM(OPTHBIMH YCIOBHUSIMU JJIsI )KU3HU HA HUX

IToncku xu3HM U pazyma Bo Becenennon

Pa3BuTHe mnpeacTaBieHUl O BO3HUKHOBEHHWM U CYLIECTBOBaHUM *U3HU BO BceneHHol. CoBpeMEHHBIE OLIEHKH KOJIMYECTBA

BBICOKOPA3BUTBIX L[I/IBI/IJ'II/ISaHI/Iﬁ B ['amakTuke. IlonbITkKH 06H21PY)KGHI/I$I H ITIOCBIJIKHM CUTHAJIOB BHC3CMHBIM ITNBUJIN3allUsSIM.

TeMaTH4ecKo-NOypPOYHOE JIAHMPOBAHHE
[loypouHoe TUIaHMPOBAaHME PACCUYUTAHO HAa | 4 aCTPOHOMHUHU B HEMAENI0O W MOCTPOCHO CIEIYIOUMM 00pa3oM: Tema ypoka -
OCHOBHOM, U3y4aeMbIi B KJIaCCE€ MaTepHUall.
BBenenue B actrponomuio (1 4)
Lenpro M3ydyeHUs: JAHHOM TEMbl — MO3HAKOMHTH YYallIUXCSl C OCHOBHBIMU AaCTPOHOMHUYECKHMMH OOBEKTaMH, 3aMOJIHAIOIIMMHU
Bcenennyto: mnanets, ConHile, 3BE3/bI, 3BE3HBIC CKOIUICHUS, TaJaKTUKH, CKOIUICHUS TAIAKTHK; (U3UYECKUMHU TPOIECCAMU,

IMPOTCKAIOIMMHU B HHX HW B OKpPYXaAOIEM HMX MIPOCTPAHCTBE. OHu 3HAKOMSATCA C XapaKTCPHbIMHU MaciirabaMu ,



XapaKTEepPU3yIOIIUMH CBOMCTBA 3TUX HEOECHBIX Tell. Takke MPUBOISATCS CBEACHUS O COBPEMEHHBIX ONTHYECKHUX, HHPPAKPACHBIX,
panno, pEeHTIeHOBCKUX Tejeckomax M oOcepBaropusx. daxktuuecku, yyammuecs 3HAKOMSTCS C TEMH HEOECHBIMU TEIaMU U
00BEKTaMU, KOTOPHIE OHU B JAJbHEHIIEM OyAyT HOJIPOOHO HM3ydaTh Ha YPOKaxX aCTPOHOMHHU.

Actpomerpus (5 4)

[lenbto M3ydeHUs AaHHOM TeMbl — (OPMHpOBAHHME y YYalIMXCS O BHJE 3BE3NHOrO Heba, pa3OMEHUM €ro Ha CO3Be3[us,
MHTEPECHBIX 00BEKTaX B CO3BE3IUAX U MU(POJIOTMH CO3BE3/AMI, pa3BUTHE ACTPOHOMHH B aHTHYHbIE BpemeHa. [IpocienuTs, Kak
Mepexoj] OT OPUEHTALUU MO CO3BE3[IUSAM K HCIOJIb30BAHHIO HEOECHBIX KOOPAMHAT IMO3BOJMI B KOJIMYECTBEHHOM OTHOLIEHUU
U3y4yaTb BUIUMBIC IBHKEHHUS Tell. Takxke LeNblo ABIETCA N3ydYeHne BUIUMOro ABrkeHus CoiHua, JIyHbl U ITaHET U Ha OCHOBE
ATOr0 MOJYYUTh MPEJACTABICHUS O TOM KaK aCTPOHOMBI HAyYMJIUCh NMPEJCKa3bIBaThb 3aTMEHHUS; MOJYUUTh MPEACTaBICHUS 00
OJIHOM M3 OCHOBHBIX 33J1a4 ACTPOHOMMHM C JPEBHEHIINX BPEMEH U3MEPEHUH BPEMEHH U BEICHUH KaJICH1apsl.

He0ecnasi mexanuka (3 yaca)

[lenp n3ydeHuss TEMBI — pa3BUTEE MPEACTABICHUN O CTpoeHUU COJIHEUHOW CHUCTEMBI: T€OLEHTPUYECKAs U TeIIMOLECHTPUYECKUE
CUCTeMbl MUpa; 3akoHbl Kemepa ABMXKEHHUS IUIaHET W UX 00001eHne HbproTOHOM; KOCMUYECKHE CKOPOCTH U MEKIIJIaHETHbIE

[IEPEIIETHI.

Crtpoenne CotHeuHOM cucTeMbl (8 4acoB)

Lleap M3ydeHUsT TEMBI — MOTYYUTh TpecTaBiieHne o cTpoeHrne COJHEYHOW CHCTEMBI, M3YYUTh (PU3HUYECKYIO0 MPUPOIY 3eMIIA U
JIyHb1, SIBIEHUS PUIMBOB U MPEIECCUN; TIOHATh (PU3HUECKHE OCOOEHHOCTH CTPOEHUS IJIAHET 36MHOU TPYIIIbI, TIJIAHET TUTaHTOB
Y IUIaHET KapJIMKOB; y3HATh 00 0COOCHHOCTSX MPUPOJIbI U JIBIKCHUS aCTEPOUIOB, TOJYIHTh OOIINE IMPEICTABICHUS O KOMETaX,
METeopax M METCOPUTaX; IMOJTYYUTh MPEICTABICHUE O PA3BUTHE B3IVISJIOB U COBPEMEHHBIX MPEICTABIICHUSX O MPOUCXOKICHUH
CoJIHEYHOM CHCTEMBI.

KonTtpouabnas padora Nel no teme «Ctpoenue u coctaB CoJTHeYHOI CHCTEMbI»



AcTpodu3uka u 3Bé31Hast acTpoHomMusi (7 4acoB)

[lenp u3ydeHUs TEMbI — MOJIYYWUTh MPEACTABICHHS O Pa3HbIX TUIIAX ONTHYECKUX TEJIECKOMNaxX, paJHOTEIecKomax M METOJax
HAOJIOICHU HA HUX; O METoJax M pe3yibratax HaOmogeHuit CoJHIla, €ro OCHOBHBIX XapaKTEPUCTHKAX; O TMPOSBICHUSAX
COJIHEYHOW aKTMBHOCTH M CBSI3aHHBIMHU C HEH IporieccoB Ha 3emuie U Ouocdepe; 0 TOM, KaK aCTPOHOMBI Y3HAJIA O BHYTPEHHEM
ctpoennn CoiHIA, U, Kak HAOIIOACHUS COJHEYHBIX HEUTPUHO, MOATBEPAWIIO HAIIU MPEACTABICHUS O MPOIECccaXx BHYTPHU
ConHua; MOAyYUTh MNPEACTABICHUSA: 00 OCHOBHBIX XapaKTEPUCTHKAX 3BE3Jl, UX B3aUMOCBSI3M, BHYTPEHHEM CTPOCHHH 3BE3]]
Pa3JIMYHBIX THUIIOB, MOHATH MPUPOJY OENBIX KapJIMKOB, HEUTPOHHBIX 3BE3N U UEPHBIX NbIP, KaK JBOWHBIC 3BE3ABI MOMOTAIOT
ONPENEIUTH MACChI 3BE3, a IyJIbCUPYIOIIME 3BE3ABI IOMOTAKOT OIPEIEIATh PACCTOSHUSA BO BceeneHHOM;

MOJYYUTh MPEACTABICHUS O HOBBIX M CBEPXHOBBIX 3BE31aX, U, KAK XUBYT M YMHUPAIOT 3BE3MBI.

Mueunsiii ITyTs — Hama I'anakTuka (3 yaca)

Llenpro M3yueHne TEMBI - MOJTYYUTh Tpe/icTaBieHue Hamel ['anaktuke — Moieunsiit [1yTh, 00 00BbeKkTax €€ COCTaBIAIONIMNX, O
pacripe/ieJieHre ra3a v MbUJIM B HeM, pacCesTHHBIX M IIAPOBBIX CKOIUICHHSX, 00 €€ COupalibHOM CTPYKType; 00
UCCJIC/IOBAaHUM €€ IIEHTPAJbHBIX O00JacTei, CKPBITHIX OT HAC CHJIbHBIM TMOTJIONIEHHEM Ta30M M IMbUIbIO, a Takke O

CBEPXMAaCCUBHOW YEPHOU JIBIPE, PACIION0KEHHOW B CAMOM IIEHTpE [ 'amakTuku.

I'anakTuku (3 yaca)

[enb mM3ydeHHUs TEMbI — MOJIYYUTh MPEJCTABICHUE O PA3IMUHBIX TUMAX TajlakKTHK, 00 OMpeJeIeHUH PACCTOSHUIX 0 HHUX IO
HaOIIOCHUSAM KPACHOTO CMEIIIEHUS JIMHUN B UX CIIEKTPaxX U 3aKOHE Xa00J1a; 0 BpallleHW! TATaKTUK M CKPBITONH TEMHOM MaccChl B
HUX; TIOJYYUTh MPEJICTABICHUS 00 aKTUBHBIX TaJaKTUKaX M KBa3zapax W (U3UYECKHUX MpoIeccax, MPOTEKAIIMX B HHUX, O
pacrpeeneHny TajlakTUK M UX CKOIUIEHUWH BO BcCeneHHOH, 0 ropsueM MEKrajJakKTH4eCKOM Tras3e, 3alOJIHSIOIINM CKOIUICHHS
raJaKTUK.

Crpoenne u 3BoJI01IUsA BeesienHou (2 yaca)



Llenpro M3ydeHusi TEMbI — MOJYYUTh NpPEICTaBlIeHHEe 00 YHHKaIbHOM 00BbEKTe BceraeHHOH B LEIOM, KaK pelaercs BOOpOC O
KOHEYHOCTH WM OECKOHEYHOCTH BceneHHON, 0 mnapagokcax, CBSI3aHHBIX C 3TUMHU IPEACTABICHUSAMH O TEOPETHUECKUX
IPEICTABICHUAX OOIIEH TEOPUH OTHOCUTEIBHOCTH, JIEXKAIIUX B OCHOBE IOCTPOEHHUS KOCMOJOTHMYECKHX Mojenel BceneHHoil;
Kakue HaOJIOJEHUs MPUBENIM K pacummpsronieiics moaenu BceeneHHo#, o paanyce W Bo3pacTe BceneHHOH, O BBICOKOU
TEMIIEpaType BEIIECTBA B HAYAJIBHBIE INEPHUOJBI KU3HU BCEIEHHON M NPHUPOAE PEIUKTOBOIO M3JIyYEHMS; O COBPEMEHHBIX
HaOJIIOICHUSAX YCKOPEHHOTO pacluupeHus BeeneHHoi.

CoBpemeHnHbIe 1podJieMbl acTpOHOMHUH (3 Yaca)

[enbto n3y4eHUs 1aHHOM TeMbI — TOKa3aTh COBPEMEHHBIE HAlpaBJIeHUs U3ydyeHUs BcenenHoil, 00 onpeaeneHun paccTosHUM 10
rajJakTUK C TOMOIIBbI0 HAOIIOJEHUN CBEPXHOBBIX 3BE3/I M OTKPBITUS YCKOPEHHOI'O paciiupeHusi BceneHHOU , posd TEMHOM
SHEPruM U cuibl BceMUpHOTo OTTaIKUBaHMS; MOIYYUTh MPEACTAaBICHUS 00 HK30IIaHETaX U MOUCKA HK30IUIAHET OJIaronpusTHBIX
JUISL JKU3HM; O BO3MOXKHOM YHCJIE BBICOKOPA3BUTHIX LIMBWIM3ALMK B Hamled ['aslakTuke M 0 MeToJax IMOMCKax >KU3HU M
BHE3EMHBIX LHMBHIM3AIMI U MPOOJIEM, CBSI3aHHBIX CO CBSI3bIO C HUMHU.

KonTpoabnas padoraNe2 mo teme «3Be31bl 1 UX OCHOBHbIEC XapaKTepUCTUKHU. ["anakTUKI)



INOYPOYHOE TEMATHUYECKOE IINIAHUPOBAHUE

1 4 B Henemro. Beero 3a 1 rox o6ydyenus 34 4

TeMbl, BXOAsIIIIUE B pa3jiesibl IPUMEPHOi OcHoOBHOe coiep;kaHue Mo 3HATH/TIOHUMATD: Ymernb:
NMPOrpaMMmblI TeMaM
1. Beenenue (1 4)

1.1 | BBeneHnue B aCTpOHOMHIO Ypok 1 BBenenue B - 4TO U3y4aeT aCTPOHOMMS;
ACTPOHOMHIO - pOJIb HAOJIOICHUH B
AcTpoHOMHS — HAyKa O aCTpPOHOMUMU,
kocmoce. [lonsarue - 3HaU€HUE aCTPOHOMUU;
Bcenennoii. CTpyKTypsbl U - 4TO Takoe Bceenennas;
Maciutadsl BeeneHHOM. - CTPYKTYpa U MacuITa0bl
Janékue rinyouns! Beenennoit | Beenennot;
Pecypcuvl ypoka: YueOnuk § 1,
2.

2. Actpomerpus (5 4)

2.2 | 3Bé3mHoe HeOo. HebecHbIe KOOPIMHATHI Vpoxk 2. 3Bé3aHoe HEDO - YTO TaKO€E CO3BE3/IHE; - WCIIOJB30BaTh MOJABUKHYIO

2.3 3Be3aHoe Hebo. UTo Takoe - Ha3BaHUs HEKOTOPBIX 3BE3HYIO KapTy TUISE
co3Be3iue. OCHOBHBIE CO3BE3/IUH, X pelIeHUs CIeNYIOIIMX 3a1a4:
CO3BE3/Usl CEBEPHOTO KoH(Urypanuio, ansdy a) ONpeNENATh
MOJTyLIAPUSI Ka)KJ0r0 U3 3TUX CO3BE3/IUN; | KOOPJAUHATHI

- OCHOBHBIE TOYKH, INHUU U 3BE37l, HAHECEHHBIX Ha

Pecypcol ypoka: Yuebuuk § 3 | kpyru Ha HeOecHOM cdepe: Kapry;

Vpok 3. HeOecHble
KOOPJAMHATHI

HeOGecHsblit 5kBaTop 1
HeOeCHbII MepuaHaH;
TOPU30HTAJILHBIE,
HKBATOPHAILHBIE KOOPIMHATHI;
KyJIbMUHAIIUU CBETHUIL.
['opuszonTanpHas cuctema
KOOpAMHAT. DKBaTOpHaJIbHAs
cucTeMa KOOp/MHAT.

- TOPU30HT,
- IOJTyACHHAS JIMHMUS,

- HeOeCHBIN MepuaHaH,
- HeOeCHBIN IKBATOP,

- SKJIMIITHKA,

- 3CHMUT,

- TIOJIFOC MUPa,

- OCb MHUDA,

- TOYKH PAaBHOJCHCTBUU

COJIHIIECTOSHHUIA;

0) 10 3aJIaHHBIM

KOOpJAMHATaM 00BEKTOB

(Connue, JlyHa,
TIJIAaHETHI)

HAHOCUTH 170'¢
MTOJIOKCHHE Ha

KapTy,

B) VYcranaBiuBaTh
KapTy Ha

mo0yi0 aaTy U Bpems
CYTOK,




Pecypcuvl yporka: YaeOnuk § 4

2.4

BI/II[I/IMOC JABMXCHUC IIJIAaHCT U COJIHHa

VYpok 4. Bugumoe 1BUKeHUE
miaanetr 1 Coanmna
OKIIMIITHKA, TOUKA BECCHHETO
PaBHOJICHCTBHS,
HEPAaBHOMEPHOE JIBUKECHUE
ConHIlla 0o SKIUNTUHKE

Pecypcol ypoka: YaeOHuk § 5

2.5

JIBrkenue JIyHbl U 3aTMEHMS

Vpok 5. ABuxenne JIyHbl u
3aTMeHHUs

CuHOIMYECKUN MeCHIl, Y3IIbI
JYHHOH OpOUTHI, TIOYEMY
npoucxoasaT 3atmenusi, Capoc
U Mpe/ICKa3aHus 3aTMEHUI

Pecypcuvl ypoka: YueOnuk § 6

2.6

Bpewms u kanennapp

VYpok 6. Bpemsi u kajieHaapb
ConHeuHoe U 3BE3HOE BpeMs,
JIYHHBIN U COJTHEYHBIN
KaJIeHJ1aph, IOJIMAHCKUN U
TPErOPUAHCKUN KaJ€HIaph

Pecypcuvl ypoka: Yuebnuk § 7

- TEOpPEMY O BBICOTE IIOJIIOCA
MUpPa HaJ] TOPU30HTOM;
- OCHOBHBIE TIOHATUSA
chepuueckoi u
IIPAKTHYECKOW aCTPOHOMHUH:
- KyJbMUHALMU U BBICOTA
CBETHJIA HaJ
TOPU30HTOM;
-IIPSIMOE BOCXO0KJICHUE U
CKJIOHEHHE;
- CYTKH;
- OTJINYUE MEKIY HOBBIM

CTapbIM CTUJISIMHU.
- BEJINYMHBIL:

- YIJIOBBIE Pa3MephI
Jlynsl 1

ComHiia;

- 1aThl PABHOJICHCTBUI 1

COJIHIIECTOSHHUIA;

- YroJl HaKJIOHa
SKIUMNTHKH K

9KBaTOPY,

- COOTHOILICHUS MEXKTY
Mepamu

Y Me€paMu BpEMEHH JIJIst

W3MEPEHHUS YTIIOB;

- IPOAOIIKUTENBHOCTD
rona;

- YHCJIO 3B€3/1 BUJAUMBIX

HEBOOPYKEHHBIM
B3TJISJIOM.
- IPUHIINATIBI OTIPEICTICHUS
reorpaUyecKoi MUpPOTHI U
JOJITOTHI 110
aCTPOHOMUYECKUM
HAOJIIOIEHUSIM;

OPHUEHTHUPOBATH €€ U
OIIPEAEIATD YCIOBUS B
UJMMOCTH CBETUIL.

- pelars 3aJadyd Ha CBS3b

BBICOTBI CBCTUJIA B
KyJIbMUHAIIAN c
reorpaUyecKkol  MUPOTOM

MecTa HaOIIOACHUS;

- OHpCI[eJISITB BbICOTy CBC€TUJIa
B KYJIbMHUHAIlMM W  €ro
CKJIOHCHUE;

- reorpaM4ecKyr0 BBICOTY
MecTa HaOJII0ICHUS;

- pucoBaTb  YEpTEXK B
COOTBECTCTBUU C YCJIOBI/IHMI/I
3aJ1a4u.

- OCYHICCTBIIATh TEPEXO0J K

pa3HbIM  CHCTEMaM  cueTa
BPEMCHH.

- HaXOJIUTh CTOPOHBI CBETA 1O
[Tonapuoi 3BE3/E Hu
nonyneHHomy CounHity;

- OTBICKMBAaTL Ha Hebe

CIIEAyIOIIMe  CO3BE3IUs U
HauOoliee SIpKUE 3BE3Jbl B
HUX:

- bonsmyro Menseauny,

- Manyro Menseauny (c
[TonstpHOI 3BE3/101),

- Kaccuorero,

- JIupy (c Beroit),

- Open (c AnbTaupom),

- Jlebens (c enebom),

- Bo3ununii (c
Kanemnmnoit),

- Bononac (¢ Apkrypom),

- CeBEpHYIO KOPOHY,




- IPUYUHBI U XapaKTep

- OpuoH (c berenbreiize),

BUJUMOTO JIBHKEHUS 3BE3]1 U - Tenen (c
ComnHia, a Tak)Ke TOIMYHOTO | AJbebapaHom),
nexenus CoHia. - bompmort  Ilec (¢
Cupuycom).
3. Heb6ecnast mexanuka (3 4)

3.7 | Cucrema mupa Ypok 7. Cucrema mupa - OHSTHSL: - IpUMEHATH 3aK0HbI Keriepa
I'eonenTprueckas u - TeJIMOLEHTPUYECKAs Y 3aKOH BCEMHUPHOT'O
reJIMOLIeHTPUYECKas CUCTeMa | cucTeMa TATOTEHUS IPU 00BICHEHUU
MUpa; 00bSICHEHNE MUpa, JBUKCHHUS TUIAHET
NeTJIe00pa3HOTO ABHKEHUS - TEOLIEHTpUYECKas KOCMHUYECKHX alapaTos,;
IUTAHET; JOKa3aTeNbCTBA cucrema - pelaTh 3aJa4y Ha pacyeT
JBUKEHHS 3€MJIM BOKPYT MUDA; pPaccTOSHUM MO U3BECTHOMY
ConHua; roqu4HbIN napauiake - CHHOAIMYECKUI NIepuo; | napajakcy ( 1 Haooopor),
3BE3] - 3BE3/IHBII MEePHOJ; JUHEHHBIX U YTIOBBIX

- TOPU30HTATBHBIN pa3MepoB HEOECHBIX TeTI,
Pecypcuvl ypoka: YueOnuk § 8 | mapamiakc; pacCTOSHUM TIJIaHET OT

3.8 | 3akons! Kemnepa ABMKCHHS IIAHET VYpoxk 8. 3akonsl Kensiepa - YIJIOBBIE pa3Mephl ComnH1ia ¥ IepuoI0B UX
JABUKEHHS MJIAHET CBETUII; oOpailieHus o TPEThbeMyY
O06001EHHBIE 3aKOHBI - IepBasi KOCMUYeCKas 3akony Kemepa.

Kemnuepa u onpenenenne macc CKOpPOCTB;

HEOECHBIX Tel - BTOpasi KOCMUYecKas
CKOpPOCTB;

Pecypcwt yporka: YueOuuk § 9 | - clocoOBbI OIIpeaesIeHUs

3.9 | KocMuyeckue ckopocTy U MEXKIITIaHETHBIE VYpok 9. Kocmuueckne pa3MepoB ¥ MaCChl 3EMIIN;

NepeneTh

CKOPOCTH U MEKIIAHETHbIE
nepeyaérnl

IlepBas u BTOpas
KOCMHUYECKHE CKOPOCTH;
ONTUMAaJbHAs

MOy JUTMIITHYECKas opouTa
KA k mianeram, Bpems moyiéra
K ILUIaHETE

Pecypcul ypoka: YaeOHuk §
10, 11;

- CIIOCOOBI OTIPEIeTICHUS
paccTosTHUM 10 HEOECHBIX TEJ
U X Macc Mo 3aKOHY
Kennepa;

- 3akoHbI Kemnepa u ux cBs3b
C 3aKOHOM TATOTCHUAI.




Ctpoenue CostHeuHOM cuctemsbl (7 4)

4.10

CoBpeMeHHbIE TPEICTABJICHHS O CTPOCHHUH U
coctaBe COJIHEYHOU CUCTEMEI

VYpok 10. CoBpemeHnHbIe
NpeACcTABJIEHHS O CTPOEHUU
u coctaBe CoJIHeUHOI
CHCTEMBbI

OO0 oTIMYUY TIIaHET 3eMHOU
IPYMNIbl ¥ MJIAHET TUTAaHTOB; O
TUTAHETaX KapiuKax; MaJlbIX
tenax; o nosice Koitnepa u
obnake komet Oopra

Pecypcul ypoka: YueOnuk §
12;

411

[Timanera 3emis

VYpok 11. [lnanera 3emus
dopma 3emin, BHyTpEHHEE
cTpoeHue, atmochepa u
BJIMSIHAE TIADHUKOBOTO

s dexra Ha KTUMAT 3eMIIH

Pecypcol ypoka: YuebHuk §
13;

4.12

JIyHa u ee BIusiHuE Ha 3eMIIIO

Vpok 12. JIlyna u ee BiIusiHue
Ha 3eMuII0

DopMUPOBAHUE MOBEPXHOCTH
JlyHsl; ipupoia NPUIMBOB U
OTJIMBOB Ha 3eMJI€ U UX
BIIMSIHME HA IBUJKEHUE 3eMIIN
u JlyHbI; mpolieccust 3eMHOU
OCH U JIBUKEHUE TOUKU
BECCHHETO PaBHOJICHCTBUS

Pecypcol ypoka: YuebHuk §
14;

4.13

[naneTsl 3eMHOM TpyNIbI

VYpox 13. Il1aneTsl 3eMHOM
rpynnbl

duznueckue cBOMCTBa
Mepkypusi, Mapca u Benepsr;

- IPOUCXOXKICHUE
COJIHEYHOU CHUCTEMEI,

- OCHOBHBIE 3aKOHOMEPHOCTH
B ComHEYHOI CUCTEME;

- KOCMOTOHUYECKHE
TUIIOTE3HI,

- cuctema 3emisi-JIyHa;

- OCHOBHbIE JIBH)KEHUS
SemMi;

- popma 3emun;

- npupoja JlyHsl;

- 00111251 XapaKTepUCTUKA
IUTAHET 3€MHOM TPYIIIBI
(atmocdepa, TOBEpXHOCTB);
- 00111251 XapaKTepUCTUKA
MJIAaHET TUTAHTOB
(atmocepa; mOBEepXHOCTB);
- CITYTHUKH M KOJIbIIA TJIAHET-
TUTaHTOB;

- aCTepOU/Ibl U METEOPHUTHI;
- I0SIC aCTEPOUJIOB;

- KOMETBI U METEOPHI.

- IOJIb30BAThCS TNIAHOM
ConHe4yHOW CUCTEMBI U
CIIPaBOYHBIMU JTAHHBIMU;

- OIPENENSTh 110
«ACTPOHOMHYECKOMY
KaJICH/1apI0» KaKue TIaHEeThI
U B KaKUX CO3BE3JIUSX BUHBI
Ha HeOe B JaHHOE BpeMs;

-HaXxOJIUTh TJIAHETHI Ha
HeOe, OTJINYas UX OT 3BE3/;

- IPUMEHSTH 3aKOHBI
Kenuepa u 3aKk0H BCEMUPHOTO
TATOTEHUS IPU 00BACHEHUU
JBUKCHUS TUIAHET U
KOCMHUYECKHX arnaparos;

- pemarp 3aa4u Ha pacyer
pPacCTOSTHUM 0 U3BECTHOMY
napauiakcy ( 1 Hao00poT),
JUHEHHBIX U YTIOBBIX
pa3MepoB HEOECHBIX TeTl,
paccTOSTHUM TIaHEeT OT
ComnH1ia ¥ IeproI0B UX
oOpallieHus o TPEThbeMyY
3akony Kemuepa.




UCCIJIEIOBAHMSI IJIAHET 3€MHOM
IpYIIbl KOCMUYECKUMHU
anmnaparaMu

Pecypcul ypoka: YaeOnuk §
15;

414

IInaHEeTHI-TUTaHTHI. HJ'IaHeTBI-KapJ'II/IKI/I

VYpok 14. IllnaHeTbI-TUTaAHThI.
I[lnaneTbI-KAPJINKH
duznueckue cBoCTBa
KOnurepa, Carypna, Ypana u
Henryna; Bynkannueckas
JIeATEIbHOCTh HA CIIyTHUKE
KOnurepa Uo; nmpupoaa xosner
BOKPYT IJIAHET-TUTAHTOB;
TJIAHETHI-KapIIUKH

Pecypcol ypoka: Yuebnuk §
16;

4.15

Mausie Tera COMTHEUHON CUCTEMEI

VYpok 15. MaJgsle Tena
CosnHeuHO# cHCTEMBbI
duszuyeckas npupoaa
aCTEPOUJIOB U KOMET; IOSIC
Koiinepa u o61ako komer
Oopra; mpupoa METEOPOB U
METEOPUTOB

Pecypcol ypoka: YuebHuk §
17,

4.16

COBpeMeHHBIe MMPpEaACTaBJICHUSA O

npoucxoxaeHUN COTHEUHON CUCTEMBI.

Ypok 16. CoBpemeHnHbIe
NpeacTaBJeHus 0
npoucxo:xaeHun CotHedHOMH
CUCTEMBI

CoBpeMeHHbIE TPEICTABICHUS
0 ipoucxoxkaeHnr CoaTHEeYHON
CUCTEMBI

Pecypcwi ypoka: Yuebnuk § 18




4.17 | KontponpHas pabora Nel o Teme KoHntposnbHbie 3a1anus
«Ctpoenue u coctaB COJTHEYHOU CUCTEMBI»
5. AcTpopu3uka u 3B€31Hast actpoHomus (7 4)
5.18 | Metob! acTpo(hU3NIECKUX UCCIICTOBAHMIA Vpox 17. MeTtoasbl - OCHOBHBIE (PU3NYECCKUE - IPUMEHSTh OCHOBHBIE
acTpopu3UIECKUX xapaktepuctuku ConHIa: MOJIOKEHHUS BEYLITNX
HCCJIeI0BAHNH - Macca, (bu3nUeCKUX TEOpHil Mpu
[Tpunumn neicTBus u - pa3Mepsl, 00BSICHEHUH PUPOIBI
YCTPOMCTBO TEJIECKOIOB, - TeMIeparypa. ConHua u 3Be37;
pedpakTopoB U pedIIeKTOpOB; | - cxemy cTpoeHus ColHIIA U | - pelllaTh 3aJa4l Ha pacyeT
PaaNOTENECKOIbI U (du3nyecKue IpoLecchl, paccTosiHUM 10 3BE37 110
paauouHTepdhepoMeTpsl MIPOUCXOISIINE B €r0 HEAPaX | U3BECTHOMY FOJIUYHOMY
u atMocdepe; napajuiakcy u oOpaTHble, Ha
Pecypcul ypoka: YueOHuk § - OCHOBHBIE MPOSIBICHUS CpaBHEHHE PA3IMYHBIX 3BE3]1
19; COJIHEUYHOUM aKTUBHOCTHU, UX 10 CBETUMOCTSIM, pa3Mepam 1
5.19 | Connue VYpoxk 18. Cornue [IPUYMHBL, IEPUOJUYHOCTD U | TEMIIEpATYPaM;
Ornpezenienre OCHOBHBIX BIIMSIHUE HA 3EMITIO; - aHAJIM3UPOBATDH TUATPAMMBI
xapaktepucTuk CosHua; - OCHOBHBIE XapakTepUCTUKH | «CHEKTP — CBETUMOCTb» U «
CTPOEHHUE COJTHEYHOU 3B€3]]; B CPAaBHEHUU C Macca — CBETUMOCTbY;
aTMochepsl; 3aKOHbI Connuem: - HaXOJUTh Ha HeOe 3BE3/IbI:
U3JIy4eHHsT aOCOTIOTHO - CIIEKTPBI, Anbdsr:
TBEPIOrO Tella U TeMIiepaTrypa - TEeMIIepaTyphl, Marnoit MenBenuiibl,
dotocdepsl U MATEH; - CBETHMOCTH. JIupel,
MPOSIBJICHUE COJIHEYHOMN - NYJIBLCUPYIOILNE U Jlebens,
AKTUBHOCTH M €€ BIIMSIHHME Ha | B3PBIBAIOIIKECS 3BE3 ;. Opua,
KIuMaT u ouocdepy 3emin - IOPSAZIOK PACCTOSIHUS 10 Opuona,
3B€371, CIIOCOOBI ONpeAeTeHuUs bruzHenos,
Pecypcwi ypoxa: YueOHuk § Y pa3MepoB 3BE3]; Bo3snuyero,
20; - €JIMHUILIBI U3MEPEHUS Marnoro Ilca,
5.20 | BayTpeHHee CTpoeHHe U UCTOYHUK dHEprun | Ypok 19. BuyTpennee PacCTOSHMIA: bonsmoro mnca,
Connia CTPOEeHHE H MCTOYHHUK - TTapcex, Tenbua.
sneprum CosHna - CBETOBOH I'OJI.
Pacuér TemnepaTypbl BHyTpH | - B&XHEHIINES

ConHua; TepMosaAEpHbII
UCTOYHUK dHeprun CosHua U
IIEPEHOC HEPTUU BHYTpU
ComnHna; HaOJIIoIeHHs
COJIHEUHBIX HEUTPUHO

3aKOHOMEPHOCTH MHpa 3BE3I;
- IUarpamma «CreKTp —
CBETUMOCTB» U « Macca —
CBETUMOCTDY;

- C1oco0 ompeesIeHUs Mace




Pecypcol ypoka: YuebHuk §
21;

5.21

OCHOBHBIE XapaKTEPUCTUKH 3BE3]

VYpok 20. OcHOBHBIE
XapaKTePUCTHKH 3BE3]1
OrnpezesieHre OCHOBHBIX
XapaKTepUCTHUK 3BE3;
CHEKTpalbHas KIaCCUPUKAIIHS
3BE31; AMarpaMma CIeKTp-
COBMECTHUMOCTh U
pacrpeeneHne 3BE€3/1 Ha HEW;
CBSI3b MAaCChl CO CBETUMOCTBIO
3BE3/1 IJIABHOM
MOCIIEA0BATEIHbHOCTH; 3BE3/IbI
KpaCHbIE TUTaHTHI;
CBEPXTUTaHTHI U Oelbie
KapJIUKH

Pecypcol ypoka: YuebHuk §
22-23,;

5.22

benble kapnuky, HEUTPOHHBIE 3BE3/BI,
y€pHbIE AbIpHL. [[BOMHBIE, KpaTHBIE U
[IEPEMEHHBIE 3BE3/bI

VYpok 21. BeJibie KapJHKH,
HelTPOHHBbIE 3BE3/bI,
4yépHble AbIpbI. [[BOlHbBIE,
KpaTHbIe U NlepeMeHHbIe
3BE31bI

Oco0eHHOCTH CTPOEHUS
OempIX KapJIMKOB U Tpe/el
Yanpacekapa Ha UX Maccy;
IyJIbCAPBI 1 HEUTPOHHBIE
3BE3/IbI; TIOHATUE YEPHOUI
JIBIPBL; HAOMIIOI€HUS TBOMHBIX
3BE3]1 U ONPEIEICHUE UX MACC;
MyJBCUPYIOLIUE IEPEMEHHBIE
3BE31BL; TIeeuIbl U CBSI3b
Meproja MyJibCaluii co
CBETUMOCTBIO Y HUX

JIBOMHBIX 3BE3]I;
- OCHOBHBIE TTapaMeTPhI
COCTOSIHHS 3BE3JHOI'O
BEIIleCTBA:

- IJIOTHOCTD,

- TeMIIeparypa,

- XUHMHYECKHI COCTaB,

- pu3HYECKOE COCTOSIHUE.
- Ba)KHCHIIINE TTOHATHS:

- TOJMYHBIN MTapajuiakc,

CBETHMOCTb,

- abCcoIroTHAs 3BE3aHAs

BEJIMYNHA;
- YCTPOKCTBO U Ha3HAUYECHHE
TEJICCKOIA;
- YCTPOKCTBO U Ha3HAUYEHHE
pedpaxkTopoB U
pedekTopoB.




Pecypcul ypoxka: YaeOHuk §
24-25;

5.23

Hosrie CBCPXHOBBIC 3BE3/1bI

VYpoxk 22. HoBble n
CBEPXHOBBIE 3BE3/IbI
Habmtonaembie mposiBeHus
B3PBIBOB HOBBIX M CBEPXHOBBIX
3BE31; CBOMCTBA OCTATKOB
B3PBIBOB CBEPXHOBBIX 3BE3]T

Pecypcuvl ypoka: YueOnuk §
26,

5.24

DBOIIOLS 3BE3

VYpok 23. IBosionus 3B€3]1
JKu3Hb 3BE311 pa3IMYHOM
Macchl U €€ OTpaKEHHUE Ha
JMarpaMme CHeKTp-
CBETUMOCTD; I'PaBUTAIMOHHBIH
KOJIJIATIC ¥ B3pBIB O€JI0T0
KapJIMKa B JIBOMHON cUCTEME
13-3a IIEPETEKaHUs Ha HEro
BEII[ECTBA 3BE3/IbI
KOMITAHbOHA;
rPaBUTALMOHHBIN KOJIJIATIC
s/ipa MaCCUBHOM 3BE€3/1bI B
KoHIIe €€ xu3HH. O1eHKa
BO3pacTa 3BE3IHBIX
CKOTUICHUH

Pecypcuvl ypoka: YaeOnuk §
27;

Muieynbiii nyTh (3 4)

6.25

T'a3 u meu1b B ["anakTuke

VYpok 24. I'a3 u nbLIbL B
I'anakTuke

Habmronaembie
XapaKTePUCTUKH
oTpakaTeNbHBIX U AU(PPy3HBIX
TYMaHHOCTEH; pacrpeieieHne
UX BOJIM3H IJIOCKOCTHU

- IOHATHE TYMaHHOCTH;
- OCHOBHbIE (PU3UYECKUE
IapaMeTpsl, XUMUYECKUI
COCTaB M paclpejieeHue
ME)XX3BE€3/IHOTO BEILIECTBA B
l'amakTuke;

- IPUMEPHBIE 3HAUEHUS

- O0BSACHATH TPUUUHBI
paSJ'H/I‘-II/Iﬂ BUAUMOTO U
UCTHUHHOTO paclpeaeTeHus
3B€3]1, MEXX3BE3IHOTO
BEIECTBA U TAJIAKTUK Ha
HeOe.

- HAXOIUTH paCCTOHHHH




l"ayakTuky; cnivpanbHas
CTpyKTypa 'anakTuku

Pecypcol ypoka: YuebHUK §
28,;

CICAYIOIUX BCIUYHH:

- PacCTOAHUS MEXKIY
3B€3/1aMU B OKPECTHOCTHU
ConHua, UX 4MCiIo B
l"anakTuke, €€ pasmepsl,

6.26

Paccesnnble 1 mapoBbie 3BE3IHbBIE
CKOIUICHUS

Vpok 25. PaccesiHHbIe 1
HIAPOBbIE 3BE3HbIE
CKOILIEHHS

HaoOmromaeMeie cBoiicTBa
CKOIUICHHMH B X
pacnpenenenue B ['aakTrke

Pecypcol ypoka: Yuebnuk §
29,

- “H(paKpPaCHBIN TEJIECKOIT,
- OLICHKA MaccChl U pa3MepOB
YEPHOU ABIPHI IO IBUKECHUIO
OTJENbHBIX 3BE3.

6.27

CepxMmaccuBHas 4€pHas JbIpa B LICHTPE
Muneynoro nytu

VYpok 26. CBepxMaccuBHast
yépHas IbIpa B IEHTpe
MiieqHoro nyTu
HaOmronenune 3a ABMKEHUEM
3BE3]1 B LIEHTpeE | anakTuku B
WH(]paKpacHBIN TEIECKOTI;
OIIEHKA MacChl M pa3MeEPOB
4€PHOMU JIBIPHI TIO TBUKEHUIO
OTJENbHBIX 3BE3

Pecypcwi ypoxa: YueOnuk § 30

MEXK]y 3BE3/1aMH B
okpectHocTH ComHIIA, UX
yuciio B I'anakTuke, e€
pa3Mepsl;

- OLICHUBATh Maccy U pa3mep
YEPHOU ABIPHI IO ABUKEHHIO
OTACIBHBIX 3BE3I.

I'anakruku (3 4

)

7.28

KHaCCI/I(I)I/IKaI_II/ISI rajJJaKTHK

Vpok 27. Kinaccupukanus
rajJIakKTHK

TuIbl raJakTHK U UX
CBOICTBa; KPaCHOE CMEIICHUE
U OTIpe/ieTieHNue PACCTOSTHUMN JI0
rajlakTHK; 3aKoH Xa001a;
BpallleHUe TaJaKTUK U
coaepkaHue TEMHOW MaTepuun
B HUX

Pecypcuvl yporka: YaeOuuk § 31

- OCHOBHBIE (PU3UUECKUE
rapameTpbl, XUMUYECKUN
COCTaB U paCIIpeleICHUE
MEX3BE3/THOTO BEIIECTBA B
l'amakTuke;

- IPUMEPHBIE 3HAYCHUS
CIEAYIOIINX BEIUYUH:

- OCHOBHBIE THUIIbI TATAKTHUK,
pazIuyusl MEeXAYy HUMU;

- IPUMEPHOE 3HAYEHUE U
(bU3HYECKUN CMBICT

- O0BSACHATH TPUUUHBI
paSJ'H/I‘-II/Iﬂ BUIUMOT'O N
UCTHUHHOTO pacrpeaeTeHus
3B€3, MEX3BE3IHOTO
BEIECTBA U TAJIAKTHK Ha
Heoe.




7.29

AKTHBHBIC TAJIAKTHKU U KBasaphbl

VYpok 28. AKTUBHBbIE
TaJIAKTHUKHU U KBa3apbl
IIpupona akTUBHOCTH
rajlakTHK; IPUPOJa KBa3apoB

Pecypcol ypoka: YuebHuUK §
32,

MMOCTOSIHHOM Xa0011a;
- BO3pacT HaOII0AaeMbIX
HEeOECHBIX Tell.

7.30 | CxomuieHHs ralakTHK Ypok 29. Cxonienus
raJIaKTHK
[Ipupoaa ckorneHui u poib
TEMHON MaTE€pUU B HUX;
MEXTaJIaKTUYECKUH ra3 u
PEHTT€HOBCKOE U3JIyY€HUE OT
HEro; sYenucTas CTPyKTypa
pacnpeneneHus ['anakTuk u
cKorieHui Bo Beenennon
Pecypcwi ypora: YueOHuK §
33;

8. Ctpoenue u 3Bow0nusA Beesiennoii (2 u)
8.31 | KoneuHoctb u 6eckoHeUYHOCTh BeeneHHoil. VYpok 30. KoHeuHOCTB H - CBsI3b 3aKOHa BcemMupHOro | -- CMONIB30BaTh 3HAHUS,
Pacmmmpsromasics Beenennast 0eckoHeuHOCTH Beesiennoii TSTOTEHHUS C MOJIYYeHHBIC 110 PU3HUKE U
Css13b 3akoHa BecemupHoro MIPEACTABICHUSIMU O aCTPOHOMUH, ISl ONUCAHUS U
TATOTEHUS C KOHEYHOCTH U 00BSICHEHUS] COBPEMEHHOMN
IIPEJICTaBICHUSIMH O O6eckoHeyHOCTH BeeneHHol; | Hay4yHOU KapTHHBI MUDA;
KOHEYHOCTH U OECKOHEUHOCTH | - YTO TaKoe
Bcenennoi; dboToMeTpUUECKU TapaIoOKC;
(dhoTOMETpUUYECKHI MTapaIOKC; | - HEOOXOAMMOCTh OOIIIEH
HE00X0AUMOCTh 001IIeH TEOPUH OTHOCUTEIBHOCTH
TEOPUU OTHOCUTENBHOCTHU IS | JJIsi HOCTPOEHUS MOJIETH
IIOCTPOEHUS MOLENHN Bcenennon
Bcenennon - IOHATHE «TOpsTYast
Bcenennasi»;

Pecypcol ypoka: YuebHuUK § - KpynmHoMacIiTabHas
34, 35; CTpyKTypa BceeneHHOH.

8.32 | Monens «ropsiueii BeeneHHoit « u VYpok 31. Moaeanb «ropsiyeil | - MEeTaraJlakTuka

PCIMKTOBOC U3JTYUCHUC

BcesnenHoM«

- KOCMOJIOTHYCCKHUEC MOJCIN




CBs13b cpeliHEeN MIIOTHOCTH
MaTepuu C 3aKOHOM
paclIMpeHus U TEOMETPUEN
Bcenennoii; paguyc u Bo3pact
Bcenennon

Pecypcul yporka: YaeOnuk §
36;

Bcexennon

CoBpeMeHHBbIE POOJIEeMbI ACT

oHomum (3 4)

9.33

YckopeHHoe pacmupenue Beenennon u
TEMHas YHePTHs

VYpok 32. YckopeHnHoe
pacmiupenue BeesienHoi n
TeMHAasl YJHepPrust

Bxnan TéMHo MaTepuu B
Maccy Beenennoi;
HaOII0/IEHUE CBEPXHOBBIX
3BE3/1 B JAIEKUX TANAKTUKAX U
OTKPBITHE YCKOPEHHOTO
pacupenus BeeneHnHol;
pUpPObI cuiibl BeceMupHoro
OTTAJIKUBAHUS

Pecypcol ypoka: YuebHuk §

37,

- KaKue HaOJIroAeHus
MOJTBEPIUIIA TEOPHIO
YCKOPEHHOTO pacUIupeHust
Bcenennolii;

- YTO MCCIICIOBATEIIN
IMOHUMAIOT I10]T TEMHOM
SHEPTHUEH;

- 3a4eM B YpaBHEHHE
DliHIITEelHA OblIa BBEJCHA
KOCMOJIOTHYEeCKas
IMOCTOSTHHAS,

- YCJIOBHSI BO3HUKHOBEHUS
MJaHET OKOJIO 3BE3/I;

- METOJIbl OOHAPYKEHUs

-- HCIIOJIb30BATh 3HAHUS,
HOJy4YEeHHBbIE 10 (U3UKE U
aCTPOHOMUH, JUIsI ONMCAHUS U
0O0BSICHEHUS! COBPEMEHHON
Hay4YHOU KapTHUHBI MUDAa;

- 000CHOBBIBATh CBOIO TOUKY
3pEHHSI O BO3MOKHOCTH
CYLIIECTBOBAHMSI BHE3EMHBIX
LBWJIN3ALUN U X KOHTAKTOB
C HaMU.




9.34

OOHapy>xeHue MIaHeT BO3JIe IPYTUX 3BE3]
[Touck xu3HU U pazyma Bo BeeneHHoit

Ypok 34. O0napyxeHue
IJIaHeT BO3JIe APYTuX 3BE3/1
HeBunumsle CyTHUKH Y
3BE3]1; METO/bI OOHAPYKEHUS
9K30IUIAHET; IK3OIIIIAHETHI C
YCIOBUSIMH OJIaronpusTHEIMU
JUTS KU3HH

Pecypcwi ypoka: Yuebnuk § 38
IHouck ku3HM U pazyma BO
Bcenennoit

PazButue npeacrasiieHui o
CYIIECTBOBAHUH KU3HU BO
Bcenennoii; hopmyna peiika
Y YUCJIO IUMBHJIM3ALINI B
["aylakTHKE; IOMCK CUTHATIOB
OT BHE3E€MHBIX IUBUIN3ALUN U
MOCBUIKA CUTHAJIOB K HUM

Pecypcwi ypoxa: YueOHuk §
39;

9K30IUIAHET OKOJIO IPYTUX
3BE3/I;

- 00 »BoJrOIMK Beenennoii u
’KM3HHU BO BCEJICHHOI;

- Mpo0IeMBbl BHE3EMHBIX
[IUBHUJIA3AIIH;

- bopmymna [peiika.

9.35

Kontponbnas pabotaNe2 o teme «3Be311bI U
WX OCHOBHBIE XapaKTEePUCTUKH. [ amakTHKmu»

KonTposbHbie 3ananust




