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[HosicHuTeIbHASA 3aNIUCKA

JlanHas pabovas mporpaMma cocTaBlieHa Ha OCHOBE mporpamMmbl « ActporHomust 10-11» mist 00meoOpa3oBaTebHBIX KO
pekoMeHioBaHHONH MunuctepctBoM O0pas3oBanus u Hayku P® (aBrop B.M. Uapyrus, [Ipocsemenue, 2017)

Pabouast mporpamma opueHTHpOBaHA Ha wcnoiib3oBanue 0aszoBoro YMK B.M. Yapyruna «Actponomus 10-11 kmaccer»,
2018r.

Ha ocnoBanuu tpeboBanuii ['ocynapcrBennoro odpazoBarensHoro cranjaapta 2010 r. B cogepskanuu pabodeil mporpaMMbl
II0 AaCTPOHOMHMM IIPEANOJIATacTCsl pPEAIM30BAaTh AKTyaJbHBIE B HACTOSALIEE BpPEMS KOMIIETEHTHOCTHBIM, JIMYHOCTHO-
OPUEHTHUPOBAHHBIN, NEATEIBHOCTHBIN MTOAXO0/bI, KOTOPBIE ONIPEACIISIOT 3a0auu 00yUeHuA:

- [Ipuobperenue 3HaAHUN U YMEHUMN JUTsl UCTIOIB30BAHUS B IPAKTUYECKOM 1€ATEIbHOCTH U TIOBCETHEBHOM KU3HH,

- OBnazieHue crnoco0aMu Mo3HaBaTENbHOMU, HH()OPMAIMOHHO-KOMMYHUKATUBHON U pe(JIEKCUBHOM eI TEIbHOCTEN;

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

Komnemenmnocmmubtii 101X0]1 ONPENIETSAET CIEIYIONME OCOOEHHOCTH NMPEABIBICHUS COlepKaHUsl 00pa30BaHMs:

OHO TMPEACTABJICHO B BHJE JIEBITH TEMaTHYECKUX OJOKOB, oOecrneynBaromMX (HOopMUpOBaHHE KOMIETeHUUH. Takum
o0pa3oM, KaJICHIapHO-TEMAaTUYECKOe IUIAHUPOBAHUE OOECTICUMBACT B3aMMOCBS3aHHOE pa3BUTHE U COBEPIICHCTBOBAHUE
KJIFOYEBBIX, OOIIENPEAMETHBIX U MPEIMETHBIX KOMIIETEHIIH.

JTuunocmnas opueHTtarysi 00pa30BaTEILHOTO MPOIECCa BBISBIISET MPHOPUTET BOCIUTATENIBHBIX M PA3BUBAIOINIUX IIENIeH
00yueHus. CnocOOHOCTh y4aliuxcsi MIOHUMAaTh MPUYUHBI U JIOTUKY Pa3BUTUS (PU3HMYECKUX MPOIECCOB OTKPHIBAET BO3MOXKHOCTh
JUISL OCMBICIIEGHHOTO BOCHPHUSITHSI BCEr0 Pa3zHOOOpa3usi MUPOBO33PEHUECKUX, COLIMOKYJIBTYPHBIX CHUCTEM, CYLIECTBYIOIIUX B
coBpemeHHOM wmupe. CuctemMa ydeOHBIX 3aHATHNA MpU3BaHA CIIOCOOCTBOBATH PA3BUTHIO JIMYHOCTHOW CaMOWJICHTU(DUKAIUH,

T'YMaHUTAPHOUN KyJIbTYPhl IIKOJIBHUKOB, UX MPUOOIICHUIO K COBPEMEHHON (PU3NUYECKON HAyKe M TEXHUKE, YCUICHUIO MOTHUBALIMU



K COIMAJIbHOMY TO3HAHHWIO M TBOPYECTBY, BOCIUTAHUIO JIMYHOCTHO M OOIIECTBEHHO BOCTPEOOBAaHHBIX KAuyeCTB, B TOM YHCIIE
I'PaKJAHCTBEHHOCTH, TOJIEPAHTHOCTH.

Jeamenvrnocmmualil TOIXO0/ OTPAKAET CTPATETHIO0 COBPEMEHHOM 00pa30BaTeIbHOM MOJUTUKU: HEOOXOJUMOCTh BOCIIUTAHUS
4eJIOBEKAa W TpakJaHWHA, MHTEIPUPOBAHHOIO B COBPEMEHHOE €My OOILECTBO, HALEJICHHOIO HAa COBEPIICHCTBOBAHUE 3TOTO
obmiectBa. Cucrtema ypoKOB COPUEHTHMPOBAHA HE CTOJBKO Ha IEperayy «rOTOBBIX 3HAHWID», CKOJIBKO Ha (popMHpoBaHHE
aKTUBHOM JIMYHOCTH, MOTMBHPOBAHHON K CaMOOOpPa30BaHMIO, OOJATAIONIeH TOCTATOYHBIMU HABBIKAMH M TICUXOJOTUYECKUMHU
YCTaHOBKAMH K CaMOCTOSITEJIbHOMY MOHCKY, OTOOpY, aHaJIW3y W HCIOJIb30BAHHIO MH(OpMAUU. DTO MOMOXKET BBITYCKHUKY
aJIalITUPOBATHCA B MUpE, TJ€ 00beM HHPOPMAIMH PACTET B TEOMETPUUYECKON MPOTPECCUH, I/I€ COL[MANIbHAS U TPO(decCHOoHaNbHAs
YCHEMIHOCTh HANPAMYIO 3aBUCST OT HO3UTUBHOTO OTHOIIEHUS K HOBALIMSIM, CAMOCTOSATEIbHOCTH MBIILJICHUSI U HHUIIUATUBHOCTH,
OT TOTOBHOCTHU HPOSBIATh TBOPUYECKUI MOAXOM K JIey, MCKaTh HECTAHJAPTHBIE CIIOCOOBI PEIIeHUs MPO0JIeM, OT TOTOBHOCTU K
KOHCTPYKTUBHOMY B3aHMOJICHCTBHUIO C JIFOJIBMH.

B cooTBercTBHM € 3TUM peanuzyeTcs MoauduupoBaHHas nmporpamma «Actponomus 11 knace», B.M.Yapyruna, B o0beme
36 Jacos.

OcHOBOI1 1enenonaranust sBIAE€TCS OOHOBJIEHUE TPEOOBAHMI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB, OTpaKarollee
BAKHEUIYI0O OCOOEHHOCTh MMEJAaroru4eckoil KOHILEMNIIMU TOCYJapCTBEHHOTO CTaHAAapTa— IEPEX0Jl OT CYMMbl «IIPEIMETHBIX
pe3ynbTaToB» (TO €CTh 00pa30BaTENIbHBIX pE3yNbTAaTOB, JOCTUTAEMBIX B paMKax OTHIEIbHBIX Y4YEOHBIX MPEIMETOB) K
MEXIIPEJIMETHBIM W MHTETPAaTUBHBIM pe3yibTaTaM. Takue pe3yJabTaThl MPEACTABISIIOT CcO00Ml 0000IIEeHHBIE CHOCOOBI
JESITeIbHOCTH, KOTOpbIE OTpakatoT crneuu(uKy He OTIENbHBIX MPEIMETOB, a CTymeHel oofmero oOpasoBanus. B
rocyJapCTBEHHOM CTaHAapTe OHU 3aUKCUpOBaHBl Kak oOIME Yy4YeOHbIE YMEHHMs, HaBBIKM W CIIOCOOBI YEJIOBEYECKOM
JEeSATENBHOCTH, YTO MPEANOJIAraeT MOBbIIIEHHOE BHUMAHUE K Pa3BUTHIO MEXIPEIMETHBIX CBSI3el Kypca.

Junaktuueckas Mojieiab 0Oy4eHHs U MeJarornyeckue CpefcTBa OTPakaloT MOJEPHHU3AIMIO OCHOB YYEOHOrO Mpoliecca, ux

NEPCOPUCHTAINIO Ha JOCTHXXCHHC KOHKPCTHBIX  PE3YJIbTATOB B BHUIC C(i)OpMI/IpOBaHHBIX YMGHI/Iﬁ N HABBIKOB Yy4YalIuXC:,



0000IIEeHHBIX CIOCO00B  aesTenbHOCTH. (Oco00e BHUMAHWE YACISETCS TMO3HABATENHHOW AaKTUBHOCTH YYAIIMXCSA, WX
MOTHBHPOBAHHOCTH K CaMOCTOSATEIIbHOM y4eOHOM pabore. ITO mpeamnosiaraeT Bce Oojiee IIMPOKOE HKCIOJIb30BAHHE
HETPAIUIIMOHHBIX ()OPM YPOKOB, B TOM YHCJIE METOJIUKHU JEJIOBBIX M, MPOOJIEMHBIX JTUCKYCCHHU, IMOATAITHOTO (HOPMUPOBAHUS
YMEHHS peliaTh 3a/1auu.

Ha crynenu moyiHOW, cpemHel IIKOJIbI 3ajayd YYEOHBIX 3aHATHUH OMNpelesieHbl KaK 3aKperyieHWe yYMEHUU pa3lensTh
MPOIECChl HA JTambl, 3BEHbS, BBIJACIATH XApaKTEPHbIE NPUUYMHHO-CIEIACTBEHHBIC CBSI3U, OMNPEIENATh CTPYKTYypY OOBEKTa
MO3HAHUS, 3HAYMMble (PYHKIMOHAJIBHBIE CBSI3M M OTHOIIEHUS MEXIY YacTsAMH I1IeJIOr0, CpPaBHUBATh, COIOCTAaBIISTH,
KJIaCCU(UIIMPOBATh, PAHKUPOBATh OOBEKTHI [0 OJHOMY WJIM HECKOJBKUM TPEIIOKEHHBIM OCHOBAHUSIM, KPHUTEPHSIM.
[IpuHnMNIMaTBLHOE 3HAYEHHWE B paMKaxX Kypca MpuoOpeTaeT yMEHue pa3iaudaTh (PakThl, MHEHHUS, JOKa3aTEIbCTBA, THIIOTE3HI,
AKCHOMBI.

Cucrtema 3agaHui mpu3BaHa 00ECICYUTh TECHYIO B3aWMOCBS3b Pa3IMUHBIX CIOCOO0B M (HOpM y4eOHOUM IeATEeIbHOCTHU:
WCIIOJb30BaHNE PA3IMYHBIX aJITOPUTMOB YCBOCHUSI 3HAHUW U YMEHUH MPU COXpPAaHEHUM €AUMHOMN COAEpKAaTeIbHOM OCHOBBI Kypca,
BHE/IPCHHE TPYIIIOBBIX METOJIOB pa0OThI, TBOPUYSCKHUX 3aJaHUM, B TOM YHCJIE METOIUKH MUCCICAOBATEILCKUX MMPOSKTOB.

Crnenudukoit yaeOHOI MPOEKTHO-UCCIIEIOBATEIHCKON NESITEILHOCTH SIBJISIETCS €€ HalpaBJIEHHOCTh Ha Pa3BUTHUE JTUYHOCTH,
Y Ha MOJy4YeHHe OOBEKTUBHO HOBOT'O UCCIIEIOBATENILCKOIO PE3yJIbTara.

Ilenv yuebno-uccneoosamenbckou oesamenbHoCmu — TPUOOPETEHUE YUYalTUMUCS TMO3HABATEIBHO-UCCIEA0BATEIbCKOM
KOMIIETEHTHOCTH, TPOSIBISIONICICS B OBJAJCHUM YHUBEPCAIBbHBIMH CIIOCOOAMU OCBOEHHUS JEUCTBUTEIBLHOCTH, B Pa3BUTHHU
CIIOCOOHOCTH K HCCJIEIOBATEIbCKOMY MBIIIJICHUIO, B AKTUBHU3AIMU JIMYHOCTHOW TO3WIIMU Y4Yalllerocss B 00pa30BaTEIIbHOM
mpoIiecce.

MoaynbHBIM TPUHITUIT TO3BOJISIET HE TOJIBKO YKPYITHUThH CMBICTIOBBIE OJIOKU COAEPKaHUs, HO M TIPEOI0JIETh TPATUIIMOHHYIO

JIOTUKY M3Y4YEHHUS] MaTepuaia — OT €AMHUYHOTO K 001eMy u BceoOuiemy, OoT (akToB K MpolieccaMm M 3aKOHOMEpPHOCTAM. B



YCIOBUSX MOJYJBHOIO MTOJIX0a BO3MOKHA COBEPIIEHHO MHAsl CXeMa M3y4eHUs (PU3NYECKHX MPOLIECCOB «Bceodliee — ob1ee—
€AMHUYHOEY.

AKIIEHTUPOBAaHHOE BHUMaHHE K NPOAYKTUBHBIM (opMaM yueOHOW JEeATENBHOCTH MpeArnojaraeT akTyalu3aluio
WH(POPMALIMOHHOW  KOMIIETEHTHOCTH  ydamuxcs: (OPMUPOBAHHME TPOCTEHUIIUX HABBIKOB PpabOThl € HMCTOYHUKAMH,
(xapTorpam4ecKUMH U XPOHOJOTMYECKMMH) MaTepuanamMu. B TpeOoBaHMSIX K BBINYCKHHKAM CTapllei IIKOJbl KIHOYEBOE
3HaYeHUE MPUAACTCA KOMIUICKCHBIM YMEHHSM MO TMOMCKY M aHanu3y WHGOpPMAalWH, MPEICTABICHHON B Pa3HBIX 3HAKOBBIX
cucteMax (TEKCT, TabJIMLA, CXeMa, ayJAHMOBU3yaJIbHBIN PsJl), HCIOJIb30BAHUIO METOAOB 3JIEKTPOHHOW 00pabOTKH MpU MOUCKE U
CUCTeMAaTHU3allU UH()OPMALIUH.

Crneunduka 1ened u coaepx aHus H3y4YECHHUs aCTPOHOMUU Ha 0a30BOM YPOBHE CYIIECTBEHHO IMOBBINIAET TPeOOBaHUS K
pedIIEKCUBHON AESITEIbHOCTH YYAIIUXCS: K OObEKTUBHOMY OLIEHUBAHUIO CBOUX Y4YE€OHBIX JOCTH)KEHUH, MOBEACHUS, YEPT CBOEH
JMYHOCTH, CHOCOOHOCTHM M TOTOBHOCTH YUUTHIBaTh MHEHHUS APYTUX JIIOJIEH TpU OINpEAEEHUHM COOCTBEHHOM MO3ULMU U
CaMOOILICHKE, IOHUMATh LIEHHOCTh 00Pa30BaHMS KaK CPEJCTBA PA3BUTHSI KYJIbTYpPbl JMYHOCTH.

Jis MHQOPMAIMOHHO-KOMITBPIOTEPHOW MOAAEPKKH y4eOHOro Ipoliecca MPeArnonaraeTcsi MCHOJIb30BaHUE MPOrpaMMHO-
MEJarOrH4ecKuX CpeJICTB, peaJTu3yeMbIX C MOMOUIbI0 KOMIbIOTepa (Ha 0Oaze kaOMHETa MEOUanporpaMMm C HHTEPaKTUBHOU

JIOCKOM).

TpeOoBaHus K YPOBHIO NOATOTOBKH yuamuxcs 11 kiacca

00J1)1CHbL 3HAMb:

NMeHa BbIIAIOMIMXCA ACTPOHOMOB, CHEHU(PUKY aCTPOHOMHMYECKHX HAOIOJIEHUHA, OCHOBHBIE 3JIEMEHTHI HeOecHOU cdephl,
TeopeMy o BbicoTe [losroca Mupa, NPUHIUMIIBI ONPEAEIICHUSI TOPU30HTAJIBHBIX M JKBATOPUAIBHBIX KOOPIWHAT CBETHJI, CBS3b
CMEHBbl CE30HOB TI0OJa C TOJOBBIM JABMXKEHUEM 3emid BOKpYr CoJjHLA, NPUHUMUIBI pa3iesieHus IMOBEPXHOCTH 3eMJIM Ha

KINMMAaTHU4YCCKHE I10sCa, 0COOCHHOCTH Pa3JINIHbIX croco0oOB cueTa BPpEMCHH, IIPUHIMUIILI, JIC)KAIINC B OCHOBC COCTABJICHHA



KaJIeHJapeil, TOHITHE aCTPOHOMHUYECKOW €IUHMIIbI, TEIUOIEHTPUUYECKYIO KapTUHY CcTpoeHuss COJHEYHOM CHUCTEMBI.
KOH(pUTYpaluy BHyTPEHHUX M BHEIIHUX TIJIaHET, 3aKOHBI JBHKEHUS TUTAHET, MPHUHITUIIBI, JISKAIIIKEe B OCHOBE BHIOOpA TPACKTOPUIA
KOCMHUYECKUX CTaHIUM K TeraaM COJIHEUHOM CUCTEM, MPUYMHBI BOSHUKHOBEHHUS TPUJIMBHBIX CUJI U UX BIMSHUE HA IBUYKCHUE TEl
ConHeuHOM cucTeMbl, pa3nyHbie cBOKCTBA Tel CONHEYHOM CUCTEMBI.

[TonsATHA: 3BE3AHON BEIMYMHBI, MTApaJIaKca, CBETUMOCTH, TJIABHOM ITOCIIEA0BATEILHOCTH, COJITHEYHOU MOCTOAHHOW, KOHBEKIINH,
KOHBEKTUBHOM 30HBI, PoTochepsl, rpanyi, XpoMochepsl, COTHEUHONH KOPOHBI, TPOTyOepaHIla, COTHEYHBIX BCIIBIIICK, COTHEYHBIX
IISITEH, COJIHEYHOTO BeTpa, MileuHOro myTtH, [anakTuku, 3BE3AHOTO CKOIUICHUS, PACCESIHHBIX M IIAPOBBIX CKOIUICHHM,
TAHTCHIMAIIBHOW W JIYYEBOM CKOPOCTEM, MEXK3BE3HOU CPEbI, pa3pEeKEHHOTO ra3a, MEX3BE3MHOM IIbLINA, ra30IbUICBOrO CIOS,
CBETJIBIX U TEMHBIX TYMAaHHOCTEH, KOCMUYECKUX JIy4Y€H, TPAaBUTAIMOHHOW KOHJICHCALIUH, MPOTOILUIAHETHBIX AUCKOB TaJaKTHK,
BJUTANTAYECKUX, CIIUPAIBHBIX U HEMPABUWIBHBIX TaJaKTHUK, CKOIUICHUW TallAKTHK, B3aUMOJCHCTBYIOIINX TAIAKTHUK, TAJTAKTUK C
AKTUBHBIMU SIJIPAMU, PAJAUOTaJIaKTHK, KBAa3apOB, PEIMKTOBOIO U3JIy4YeHHA. [ UIIOTE3y O CYIIECTBOBAHWM KU3HU BO BCEIEeHHOM,
XapakTep JABMKEHUS 3BE3] B IUCKE U chepruyecKoi cocTaBiisitonel ["aakTuku, o0IIre NpeiCTaBiIeHUs O pa3Mepe U CTPYKType
["amakTrku, HampaBJICHUE Ha EHTP | alaKTUKH, BO3MOYKHOCTD MCIIOJIb30BaHMS CIICKTPAIBHOTO aHAIN3a IS U3yUYCHHS HEOSCHBIX
00BbEKTOB, (pu3nueckui cMbICH 3akoHa BuHa u npunnuna J{omiepa, npuHIUI padoThl, HA3HAYEHUE U BO3MOKHOCTH TEJIECKOIIOB,
CBSI3b (DU3UYECKUX XapaKTePUCTHUK 3BE3] MEXIy coOOM: TeMIlepaTyphbl, CBETUMOCTH, 3BE3HOM BEJIWYWHBI, IIBETA, MAacChl,
IJIOTHOCTH, pa3Mepa, CBSI3b 3E€MHBIX SBJICHUM C aKTUBHOCTHIO COJIHIIA, METOJbl OIPECIICHUS PACCTOSHUM (METObI
r€OMETPUYECKOT0 U CHEKTPAJIBLHOIO Mapajiakca), 0COOCHHOCTH (PU3MUECKOTO COCTOSIHUS BEIIECTBA BHYTPHU 3BE3[, UCTOUHUKHU
SHEpruu 3BE3]1, HAOIIOMaTEIbHBIE OCOOCHHOCTH OCIIbIX KapJIMKOB, HECHTPOHHBIX 3BE3]I, IEPEMCHHBIX 3BE3/], HOBBIX U CBEPXHOBBIX
3BE3/1, OCOOEHHOCTH SBOJIIOIUU 3BE3] PA3IUYHON MAaCChl, METOJl OIpPECICHUS PACCTOSHUN IO KPAaCHOMY CMEIIEHHUIO, 3aKOH
Xab0ma, CyIIHOCTh OJHOPOJHBIX U30TPOIHBIX Mojelie BceaeHHoM, 0 BO3MOXXHOCTIX HAOMIOACHUST JANEKUX TAIAKTUK B DTIOXY

ux "Monomxoctu".



00J1)CHbBL yMEMmb:

Haxonuth Ha HeOe sipuaiiiine 3Be37bl, paboTaTh CO 3BE3AHON KapTOW (OmpenesnsiTb KOOpAMHATHI 3BE3], mojoxxkenue CoHia B
o001 IeHb Toj1a, BUIUMYIO0 00J1acTh HeOeCHOU cdephl A JaHHOW IIUPOTHI B 33JIaHHOE BpPEMsI T0/la U CYTOK), peniaTh 3ajauu
Ha OTIpE/IeNICHUE: BBICOTHI M 36HUTHOTO PACCTOSIHUS CBETHUJIA B MOMEHTHI KyJIbMUHAIIUH, TeorpapuuecKoi MUPOTH TOYEK 36MHOM
MOBEPXHOCTH IO AaCTPOHOMUYECKUM HAONIOACHUSIM, JYHHBIX (a3, TEpHOJOB BO3MOXKHOIO HACTYIUICHUS 3aTMEHUH,
CHUHOJIMYECKOTO M CUACPUUYECKOT0 MEPHUOOB ITUIAHET, PACCTOSIHUN 10 HEOECHBIX TN M WX MapajlIakcoB, KOHGUTYpALUA TUIaHET,
Ha wHcnoJib3oBanue ¢opmyi: 3akoHOB Kemsepa, 3akoHa BCEMUPHOTO TATOTEHUsA, 1- M 2- KOCMHYECKHUX CKOPOCTEH,
M0JIb30BAThCA ACTPOHOMHYECKUM KaJeHAApEéM [JIsl MOJyYEHUs CBEIEHUH O JBWKEHUHM U BO3MOXKHOCTSIX HAOIIOJEHUS Tell
ConHedHol cucTeMbl, HAXOAUTh Tena CoMHEeYHON CUCTEMBI Ha HEOE BO BpeMsl HAOIIOICHHIA.

Pematp 3agaun Ha ucnoib3oBaHue npuHuuna Jlomepa u 3akoHa BuHa, Ha omnpeneneHre Macchl HEOECHBIX TEJN M0 CKOPOCTSIM
OpOUTATILHOTO JIBH)KEHUS, HA OINpPEAENICHUE PACCTOSIHUM 10 3BE3[, Ha CBSA3b MEXKIY CBETHMMOCTBIO, PAIMyCOM U TEMIIEpaTypoi
3BE3/Ibl, HA ONpPEEIECHUE PACCTOSTHUN 10 TalakTUK. OLEHMBATh pa3pellarollyl0 ClOCOOHOCTh (IU(PPAKIIMOHHYIO) TEJIECKOIOB,
IIOJIB30BAThCS IIKAJION 3BE3HBIX BEJIMYMH, JUArPaMMOM ''TeMIlepaTypa-CBETUMOCTh'", CBA3BIBATh TAHI€HIMAIBHYIO U JYYEBYIO
CKOPOCTH HEOECHOI0 Tejla ¢ €ro MPOCTPAaHCTBEHHON CKOPOCTHIO, TPyOO OLIEHHMBATh MAaccCy ['aJakTHKH MO CKOPOCTH KPYrOBOTO
IBWKEHUST 3BE3M, pas3inyaTh Ha (QOTOrpadusx pazuyHble THUIBI 3BE3AHBIX CKOIUIEHUA W MEX3BE3AHBIX TYMAaHHOCTEH,
OTIPEIENATh PACCTOSIHUE A0 TaJaKTUK MO0 KPACHOMY CMEIICHUIO, OOBSICHATh CMBICT MOHATUH "pacmupsitomascs Beenennasa" u

"peNMKTOBOE U3TyYeHue" .

Ilnanupyembie pe3yJibTAaThl OCBOCHUSA Y4eOHOI0 NpeaMeTa o uroram odyuenus B 11 kiacce
. [TonyunTs peacTaBlieHus O CTPYKType U MaciiTabax BcerneHHON 1 MecTe uenoBeka B HEl. Y3HaTh O CPEJICTBAX, KOTOPbIE

HUCIOJB3YHOT aCTPOHOMBI, YTOOBI 3arIHYyTh B CaMbIC y,[[aHéHHI)IC YT'OJIKH Bcenennoi u YBUACTDH HeOeCHbIE Tejaa HE TOJIBKO B



HEJIOCTYITHBIX ¢ 3eMJIM JMarma30oHax JJIMH BOJIH 3JIEKTPOMATHUTHOTO W3IIyYEHHs, HO U Y3HATh O HOBBIX KaHAJIAX TMOTyYCHUS
MHPOpPMAITUU 0 HEOECHBIX TEJIaX C MOMOIILI0 HEHTPUHHBIX U TPaBUTAIIMIOHHOBOJIHOBBIX TEJIECKOTIOB.

. VY3HaTh 0 HaO/IOIAaEMOM CIIOKHOM JBWKEHHM IutaHeT, JIynsl u ConHia, ux uHTeprnperanuu. Kakyio ponb urpamu
HaOmroneHust 3atmMenuidd Jlyaer m CoyiHIIA B KM3HHM OOIECTBA M HCTOpHS WX HAy4YHOTO OOBsicHeHWs. Kak Ha OCHOBe
ACTPOHOMHUYECKHUX SBICHUH JIIOIM HAYYWIIUCh U3MEPSATh BPEMsI U BECTH KaJCHIaph.

. VY3HaTh, Kak Onaromaps pa3BUTHIO aCTPOHOMHUU JIFOAM MPUIUIA OT MPEICTABICHUS T'C€OIEHTPUUYECKON CHUCTEMBI MHpa K
PEBOTIOITMOHHBIM TIPEACTABICHUAM TEIUOICHTPHUECKOW cucTeMbl Mupa. Kak Ha OCHOBE IMOCJIEIHEW ObUIM OTKPBITHI 3aKOHEI,
YIPABJIAIONINE IBH)KCHUEM TUIaHET U, B KOHIIE KOHIIOB, 3aKOH BCeMUpHOro TATOTeHUS.

. Ha mpumepe mcnosib30BaHUsI 3aKOHA BCEMHUPHOTO TIATOTEHUS, MOIYYUTh MPEICTABICHUS O KOCMHUYECKHX CKOPOCTSX, HA
OCHOBE KOTOPBIX PACCUUTHIBAIOTCA TPACKTOPUM MOJIETOB KOCMUYECKHMX ammapaToB K IUIaHETaM. Y3HaTh, KaK MPOSBIAET ceOs
BCEMHPHOE TATOTEHHUE Ha SIBJIICHUAX B cucTeMe 3emiisi-JIyHa ¥ 9BOJIIOIMIO ATOW CUCTEMBI B OYIyIIIEM.

. VY3HaTh O COBPEMEHHOM TIPEACTABICHUH, O CTpoeHnH COJHEYHOW CHCTEMBI, O CTPOCHHH 3e€MJIM KaK TUTAHEeTa W MPUPOIS
napHUKOBOTO 3¢ (dekTa, 0 CBONCTBAX IUIAHET 36MHOW TPYNIbI U TJIAHET TUTAaHTOB, U 00 MCCIEOBAaHUSX aCTEPOHIOB, KOMET,
METEOPOUIOB, U HOBOTO KJIacca HEOECHBIX TeJl KapJIMKOBBIX IJIAHET.

. [Toy4uTh TIpEACTaBICHUE O METOAAaX aCTPOPU3ZUICCKUX UCCICIOBAHMIX M 3aKOHAX (PU3HKH, KOTOPHIC HCIIOIB3YIOTCS IS
n3ydeHus: (PU3NIECKU CBONCTB HEOCCHBIX TEll.

. VY3nHate npupoay CoiHIIa U €r0 aKTUBHOCTH, KaK COJIHEUHAs aKTMBHOCTH BIIMSCT Ha KiIUMaT U Onochepy 3eMiu, Kak Ha
OCHOBE 3aKOHOB (PM3MKH MOXKHO PacCUUTaTh BHyTpeHHee cTpoeHre ColiHIla U Kak HaOJ0IeHUs 3a MOTOKH HeHTpuHO oT CofHIa
yAJIOCh 3aryIsHYTh B IeHTp COJHIE ¥ Y3HATh O TEPMOSICPHOM UCTOYHUKE SHEPTHH.

. VY3HaTh, KaK ONPENEIAIOT OCHOBHBIE XapaKTEPUCTUKU 3BE3 U UX B3aUMOCBS3b MEKIY COOOH, O BHYTPEHHEM CTPOCHHH
3BE3/T M MICTOYHHUKAX WX DHEPTHH, O HEOOBIYHOCTH CBOMCTB 3BE3]] OCJIBIX KApJIUKOB, HEUTPOHHBIX 3BE3 M YEPHBIX JBIP. Y 3HATH,

KaK pOXKIAIOTCS, )KUBYT U YMUPAIOT 3BE3/IbI.



. VY3HaTh, Kak MO HAONIONEHUSM MYyJIbCHUPYIOMIMX 3BE3A Leden] OmpeneisTh PacCTOSHUS A0 APYTUX TallaKTHUK, Kak

ACTPOHOMBEI I10 HaGHI-O,HCHI/IHM I[BOﬁHI)IX " KPATHBIX 3Bé3I[ OIIPCACIIAIOT UX MACCHI.

. [TonyuuTh MpeACTaBICHUS O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3]] U KaK B 3BE37aX 00pa3yloTcs TSKENbIE XUMUUYECKHE
DJIEMEHTBL.
. VY3HaTh, Kak ycTpoeHa Hama ["amaktuka — Muteunbid [1yTh, Kak pacmpeiesicHbl B HEW pacCEsIHHBIE U IIAPOBBIE 3BE3IHBIC

CKOTUICHUS, U 00Jlaka MeX3BE3AHOrO ra3a u noutd. Kak ¢ momonipio Habmo1eHni B MHPpaKpacHBIX JTydaX yAaloCch IPOHUKHYTh
4yepe3 TOJIly MEX3BE3NHOIO Ta3a W MbUIM NPOHUKHYTh B LEHTp [‘anakThky, yBHIETh ABMIKEHHE 3BE3M B HEM BOKPYT
CBEPXMACCUBHOW YEPHOU JIBIPHI.

. [lony4nTh NMpEeaCTaBICHUE O PA3IUYHBIX TUIAX TAIAKTUK, Y3HATH O MPOSBICHUSX AKTUBHOCTU TAIAKTUK M KBa3apoB, U
pacipeesieHu TaIaKTUK B IPOCTPAHCTBE U (DOPMUPOBAHUM CKOTUICHUN U TYEUCTON CTPYKTYPhI UX pacipeiesieHusI.

. VY3HaTh 0 CTPOECHUU U 3BOJIOLUHU YHUKAIBHOTO 00bekTa Beenennoii B nenoM. [lpocnenuTs 3a pa3BUTHEM MPEAICTABICHUHN O
KOHEYHOCTH M 0€CKOHEYHOCTH BceneHHoi, 0 GyHIaMeHTaIbHbBIX MapaJOKCax, CBI3aHHBIX C HUMH.

. [TonsiTh, Kaxk #3 HAOMIOAAEMOTO KpPACHOTO CMEIIEHHUS B CIEKTpax Mal€KWX TaJaKTUK TMPUIUIM K BBIBOAY O
HECTAIIMOHAPHOCTH, pacIliMpeHuu BceneHHOM, M, 4TO B MPOIUIOM OHAa OblIa HE TOJBKO IUIOTHOM, HO W TOpSYEeH U, 4TO
Ha0JII0AaeMO€e PEIMKTOBOE U3TYyUEHUE OATBEPKIAET 3TOT BAXKHBIN BHIBOJ COBPEMEHHOW KOCMOJIOTHH.

. VY3HaTh, KaKk OTKPBUIM YCKOPEHHOE pacCIIUpEeHUE BCENEeHHONW M €ro CBA3bK0 C TEMHOW JHEPrME€ WU BCEMHUPHOU CHIIOU
OTTAJIKMBAHUS, TPOTUBOCTOSIEH BCEMUPHOU CUJIE TSATOTECHHS.

. VY3HaTh 00 OTKPHITUH K30IIAHET — TUIAHET OKOJIO APYTUX 3BE3/1 U COBPEMEHHOM COCTOSIHUU MPOOJIEMbI TOMCKA U CBSI3U C
BHE3EMHBIMU [TUBUIN3AIUSIMU.

. Hayuutbcst mpoBOAUTH MPOCTEHIINE aCTPOHOMUYECKHUE HAOIIOACHHS, OPUEHTUPOBATHCA CPEAM SIPKHUX 3BE3] U CO3BE3UIA,
U3MEpPSATH BBICOTHI 3BE37] M CoJHIIA, ONPEAETATh aCTPOHOMUUECKUMU METOAaMH BpeMs, IIMPOTY U JOJITOTY MeCTa HaOII0AeHUH,

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



Coaep:xxanue Kypca

BBenenue B aCTpOHOMUIO

Crpoenue u maciitadbl BeeneHHOM, M COBpEMEHHbIE HAOIIOICHHS

Kakue Tena 3anonusioT Bceenennyro. KakoBbl MX xapakTepHble pa3Mepbl U pacCTOSAHMS Mexay HUMH. Kakue Qusnueckue
YCIJIOBHS BCTpEUarOTCs B HUX. BeeneHHas pacmmpsercs.

['ne m xak paboTarOT caMble KpyITHbIE ONTHYECKUE TeslecKomnbl. Kak acTpoHOMBI HccneAyloT ramma usnydenue Beenennoit. Uro
YBUJEIH I'PABUTALMOHHO BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

AcTpomeTrpust

3BE31HOE HEOO M BUIUMOE JIBIKEHNE HEOECHBIX CBETHII

Kakue 3B&3npl Bxomsar B co3pe3auss Opuona u JleGens. ConHue ABMXKETCS MO SKIUNTHKE. [InaneTsl coBepmatoOT
MeTiIe00pa3Hoe ABUKEHHUE.

HebGecHbie KoOpAMHATHI

Urto Takoe HeOECHBIH KBAaTOP M HEOECHBIN MepuanaH. Kak CTposT SKBaTOpUAIBHYIO CUCTEMY HEOECHBIX KoopauHaT. Kak cTposT
TOPU30HTAJIBHYIO CUCTEMY HEOECHBIX KOOPAUHAT.

Bunumoe neuxenue mianet u ConHua

[lerneoOpa3Hoe [BWKEHHUE IUIAHET, MOMATHOE M NPSIMOE JABWKEHHE IUJIAHET. OKIMNTHKA, 30/IMaKaJIbHbIE CO3BE3]IHS.
HepaBuomepnoe auxenue CoJiHIA MO SKIUINTHKE.

JBrxenue JIyHbl U 3aTMEHUSA

®da3zkl .HYHI)I )41 CI/IHO,ZII/I‘ICCKI/Iﬁ MCCsl, YCJIOBHA HACTYIUICHHA COJITHCYHOI'O M JIYHHBIC 3aTMCHUS.



[ToueMy mpoucxoasT conHeuHbie 3aTMeHMs. Capoc U mpeAcKa3aHus 3aTMEHUI
Bpewms u kanengapp
3BE3IHOE U COJTHEUHOE BPEMSI, 3BE3HBIN U TPOITUYECKUI TO/.

Y CTpONCTBO JTYHHOTO U COJTHEUHOTO KaJleHaapsi, MpoOieMbl uX corjiacoBanus KOnmmaHCKuii U TPUTOPUAHCKHAN KaJICHIapH.

Heb0ecnas mexanuka

I'ennoneHTpryeckas cucTeMa MUpa

IIpeacraBmnsum 0 ctpoeHur COJTHEYHOW CUCTEMBI B aHTUYHBIE BPEMEHA U B CPEAHEBEKOBbE. | €IMOLIEHTpUYECKas CUCTEMA MUPA,
JIOKa3aTeIbCTBO BpameHue 3emun BOKpyr CoisHna. [lapamtakc 3Be311 1 onpeaeneHue pacCTosIHUE 0 HUX, MTAPCEK.

3akons! Keruiepa aBKEHUS IIaHET

OtkpeiTue M.KemnepoM 3akoHOB JBHkeHUs MiiaHeT. OTKpbITHE 3akoHa BceMHpHOro TAroreHuss M O0OOOIIEHHBIE 3aKOHBI
Kenunepa. Onpenenenue macc HeOECHBIX Tell.

Kocmuueckue ckopoctu

Pacuétsl mepBoil U BTOpOH KOCMUYECKOM CKOPOCTH U uX puszndecku cMmbici. [lonér FO.A. I"'arapuna Bokpyr 3emiid 1o KpyroBoi
opowure.

MexnaHeTHbIe IEPENETHI

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

JIyHa u e€ BnusiHUE Ha 3EMITIO

JIlyunbii pensed u ero npupona, IlpunuBHoe B3ammopeiictBue Mmexay Jlynoit um 3emunéi. Ynanenue Jlynsl ot 3emiu u
3ameuieHue BpameHus 3emud. [Ipeneccust 3eMHOM OCH U peiBapeHUE PaBHOAEHCTBHIM.

CTpoeHue COJIHEYHOH CHCTEMBI

CoBpeMenHble nipencrapienus 0 CoMHEUHOH — cucTeMe.



CoctaB ConHeuHo#l cuctembl. [lnaneTsl 3eMHOM TpyNmbl M TUIAHETHl TUTAHTHl UX MPUHLOUIUAIBHBIE OTIH4Yus. O0JaKo KOMET
Oopra u nosic Koitnepa. Pazmeps Te1 COTHEYHON CUCTEMBI.

[Inanera 3emuis

®opma u pazmepsl 3emin. Bayrpennee ctpoenue 3emin. Ponb napaukoBoro 3¢ dexra B popmMupoBaHUM KInMaTta 3eMIiTu
[LitaneTsl 36 MHOM TPYIITIBI

Uccnenosanus Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéid. Kak mapHukoBbIil 3QPeKT rpeeT moBepXHOCTh 3eMIIH U
neperpesaet arMmocdepy Benepsl. Ectb 5 xu3Hbp Ha Mapce. OBontonus opout cnytTHrukoB Mapca ®@oboca u Jleiimoca.
[1naHeThl TUTaHTHI

®usnueckue cporctBa lOmmrepa, CarypHa, Ypana u Henrtyna. Bynkanmueckon nestenpHOCTM Ha cryTHuke IOmmrepa Ho.
IIpupona kosen BOKPYT IJIAHET TUTaHTOB.

[l;maHeTh! KapJIMKKA U UX CBOMCTBA.

Maieie Tena ConmHEYHON CUCTEMBI

[Ipupona u nBrxenune actepounoB. Crnenuduka ABWKEHUS rpymnm actepouaoB TposiHiieB u ['pekos. Ilpupona u nBukeHue
komeT. [losic Kotinepa u O6nako komeTt Oopra. [Ipupoga METeOpOB 1 METEOPUTOB.

Meteopsl 1 METEOPUTHI

[Ipupona «magarmux 3B€31», METEOPHBIE MOTOKU U UX paguaHThl. CBA3b MEXAY METEOPHBIMHU NOTOKaMH U KomeTamu. [Ipupona
KaMEHHBIX U JKEJIE3HbIX METEOPUTOB. [Iprposa METEOpUTHBIX KpaTEpOB.

IpakTnueckas acrpopusuka u ¢pusuka CoJiHna

Metoabl acTpoPpu3nUEeCKUX UCCIEIOBAHUN

YCTpoCTBO M XapakTEpPUCTHKU  TEJIECKONOB  pedpaktopoB U pediieKTopoB.  YCTpPOWCTBO  paJuOTEIECKONOB,
panuouHTep(HEepOMETPHI.

ConHie



OcHoBHble xapaktepucTuku ConHua. OrmnpeneneHwe Macchl, TeMmmeparypbl M xumuyeckoro coctaBa Connma. CrpoeHue
cosiHeyHoM atMocdeprl. CollHeyHast aKTUBHOCTh U €€ BIMSHUE HA 3eMIlI0 U Onocdepy.

Bnytpennee ctpoenne ConHua

Teopernueckuii pacy€t Temnepatypsl B ueHTpe ConHia. SaepHblii HCTOYHUK SHEPTHH U TEPMOSIEPHBIE PEAKIIMN CUHTE3a FeIus
U3 BOJIOpOJa, TNepeHoc sHepruu u3 neHtpa CoiHIa Hapy)Ky, KOHBEKTHBHAas 30HA. HEWTpUHHBIN TenecKonm U HaOIIOACHUS
noToka HelTpruHo ot ConHua.

3Bé3abI

OCHOBHBIE XapaKTEPUCTUKH 3BE3]T

Ornpenenenne OCHOBHBIE XapaKTEPUCTUK 3BE3] MACChl, CBETUMOCTH, TEMIIEPATYPBl U XUMHUYECKOro cocraBa. CnekrpanpHas
KJaccupukauus 3Be3 U e

¢uznueckre ocHOBBL. JMarpaMma CrieKTpaJIbHbIN K1acC— CBETUMOCTD 3BE3/1, CBA3b MEK/Yy MAacCOM U CBETUMOCTBIO 3BE3]
BnyTtpennee ctpoeHue 3BE37

Crpoenue 3BE3/bI INIABHOW MTOCIIEI0BATEIbHOCTH.

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

benble kapJIMKy, HEUTPOHHBIE 3BE3/bI, IYJIbCAPBI U YEPHBIE JBIPHI

Ctpoenue 3BE311 O€NbIX KapIMKOB U Mpees Ha ux maccy — npeaen Yanapacekapa. [lynbcapsl u HelTpoHHbIe 3BE37b1. [Ipupona
YEPHBIX JAbIp U UX MapaMeTphl.

JIBOMHBIE, KPATHBIE U IEPEMEHHBIE 3BE3/IbI

HaGnronenust TBOMHBIX M KpaTHBIX 3BE3/, 3aTMEHHO-TIEpeMEHHbIe 3BE3bl. Onpenenenue Macc ABOMHBIX 3BE3. [lynbcupytromue
nepeMeHHble 3BE37bl, KpUBbIE M3MEHEHHUs OJnecka medeus. 3aBUCUMOCTb MEXIY CBETUMOCTBIO M TEPUOJOM NyJIbCalUid y
nedenn. [edennsr — masku Bo BeeneHHOM , IO KOTOPBIM OMPEAEIISAT PACCTOSTHUS 10 TaIEKUX CKOTIJICHUH U TallaKTHK.

Hogble u cBEpXHOBBIE 3BE3/bI



XapaKkTepUCTUKH BCTBIIIEK HOBBIX 3BE3/. CBS3b HOBBIX 3BE3]I C TECHBIMU JBOMHBIMU CUCTEMAaMHM, COAEPIKAIIUX 3BE3/1y Oemblii
kapiuk. [leperekanue BelllecTBa W SIICPHBIN B3pbIB HA MOBEPXHOCTHU Oenoro kapiuka. Kak B3pbhIBaloTCS CBEPXHOBBIEC 3BE3bI.
XapakTepuCTUKH BCIIBIIIEK CBEPXHOBBIX 3BE3/1. [ paBUTAIIMOHHBIN KoJIanc O0enoro kapiuka ¢ Maccoi Yanapacekapa B cocTaBe
TECHOW JBOMHOM 3BE3/bl — BCIBIIIKA CBEPXHOBOM IEPBOr0 THUIA. B3pbIB MacCHMBHOM 3BE3/bl B KOHIIE CBOEH DBOJIIOLIUH — B3PbIB
CBEPXHOBOM BTOpOro tumna. HabirogeHne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/I.

DBOJIOLHS 3BE3/1: POXKIICHHUE KU3Hb U CMEPTh 3BE3]T

Pacu€r npoaoKUTENbHOCTH KU3HU 3BE3] Pa3HOM MacChl Ha TJIABHOM IOCIIENOBATENBHOCTH. [lepexon B KpacHbBIE TWIaHTHI U
CBEPXTUTaHThI MOCIE McYepranus Boaoponaa. CHokoiHas 3BOJIOLUS MAJIOMAacCCUBHBIX 3BE3J, M IPABUTALMOHHBINA KOJUIANC U
B3pPBIB C OOpa30BaHMEM HEUTPOHHON 3BE3/bl WJIM YEPHOU JBIPhI MAcCHUBHOM 3Be3nbl. OrnpenereHue Bo3pacTa 3BE3AHBIX
CKOIUIEHUM U OTIEIBHBIX 3BE3/ U IPOBEPKA TEOPUU IBOJIIOLIUU 3BE3 L.

MuiieyHbIi Iy Th

I'a3 n nmbu1b B ["anaktrke

Kak o0pa3yrorcs oTpaxarenbHble TYMAHHOCTH I04YeMY CBETATCS 1u(dPy3HbIE TYMAaHHOCTH

Kak KOHIIEHTpUPYIOTCS ra30BbIE U MBLIEBBIE TYMAHHOCTH B | aakTuke

PaccesiHHbBIE M IapOBBIE 3BE3HBIE CKOILIIEHUS

Habmromaembie CBOMCTBA paccessHHBIX 3BE3AHBIX CKoIuieHHH. HaOmromaemple CBOMCTBAa MIAPOBBIX 3BE3AHBIX CKOTUICHHI.
Pacnipenenenue u xapakrep ABUKEHUA CKOIUIEHUH B ['anakTuke. Pacnipenenenue 3B€31, CKOIJICHUH, ra3a U MbUIK B | anakTHKe.
CeepxMaccrBHas 4€pHas Ablpa B HEHTPE [ 'alakTUKK U KOCMUYECKHE JIyUH.

NuppakpacHbie HaOMIOICHNS JBUKEHUS 3BE3] B LIEHTpe ['anakTuku u oOHapykeHue B  HEM  CBEPXMACCHUBHOM  YepHOM
npipel.  Pacuér

napaMeTpoB CBEPXMACCUBHON 4E€pPHOM IbIphl. HabmioaeHus KoCMUYECKUX JIyuyed U MX CBA3b CO B3PhIBAMH CBEPXHOBBIX 3BE3.

['amakTuku



Kax kmaccudummpoBanu rajakTiuky mo ¢GopMe ¥ KaMepTOHHAsl nuarpamma Xab6ya. CBOMCTBA CIUPAIBHBIX, SJUTMITHYECKUX U
HENpaBUWIbHBIX TalaKTUK. KpacHoe cMellleHre B CTIEKTPax TaJIakKTHK U ONPEJEIeHIE PACCTOSTHUS 10 HUX. 3aKOH Xa00ua
Bpaiienue raiakTuk 1 TEMHas MaTEPUsl B HUX.

AKTUBHBIC TAJTAKTUKH U KBa3aphbl

[Ipupona  aKTUBHOCTH FajlakKTUK, PaJUOTajJakTUKU U B3aUMOJCHCTBYIOIINE TalakTUKU. HeoObIuHbIe CBOMCTBA KBa3apoB, UX
CBA3b C SAPAMHU FaTaKTUK U aKTUBHOCTBIO YEPHBIX JIbIp B HUX.

CxoruteHus raJakTUK

HabntonaeMblie cBOMCTBA CKOIUIEHUM TallaKTUK, PEHTTEHOBCKOE M3JIyu€HHUE, TeMIlepaTypa M Macca MEXIajJaKTHYecKOro rasa,
HEO0OXOJAMMOCTh CYIIECTBOBAaHUSI TEMHOM MaTepuu B CKOIUICHHMSIX TalakTHK. OueHka Macchl TEMHON MaTepuu B CKOIUICHUSIX.
Sdeuncras CTpyKTypa pacnpeesieHUs TAIAKTUKN CKOIJICHUN rajJaKkTHK.

Crtpoenue u 3BoJI01IUsA BeesieHHOM

Koneunocts 1 6eckOHEUHOCTh BeeneHHOM — mapaloKChl KIIACCUYECKOW KOCMOJIOTHH.

3akoH BceMupHOTO TATOTEHUS U MPEACTABICHUS O KOHEUYHOCTH M OeckoHeuHocTH Bceenennoi. @oToMeTpudeckuil mapaaoke u
MPOTUBOPEYMS KIIACCUYECKUX MPECTaBIeHUN 0 cTpoeHnu Beenennoil n HabmoaeHussMu. Heo0XxoauMoCTh puBIeYeHUs 0011en
TEOPUU OTHOCUTENBHOCTH I MOCTpoeHus Mojenu BceenenHoi. CBs3b MEXIYy T€OMETPUUYECKHUMHU CBOMCTBAMH IPOCTPAHCTBA
BceneHnnoil ¢ pacripeiesieHueM U IBUKEHUEM MAaTEPUU B HEU.

Pacumpsromasica Beenennas

CBsi3p cpefHEl IUIOTHOCTh MAaTepUHM C 3aKOHOM pPacHIMPEHUs] U TeoOMeTpUYecKMMHU cBoiicTBamu BcenenHoil. EBkinoBa u
Heesknuaosa reometpust Beenennoil. Onpenenenue paanyca 1 Bo3pacta BeenenHoil.

Mogenb «ropsiuer BeesreHHON» U PEIUMKTOBOE U3ITYyYECHUS

OObpazoBanue XMMUYECKUX 3JIeMEHTOB BO Bcenennoit. O6mnue renus Bo BeeneHHol u HE0OX0aUMOCTh 00Opa3oBaHMs €ro Ha

PaHHUX 3TallaX 3SBOJIIOIUU Bcenennon. H€O6XOI[I/IMOCTI> HE TOJBKO BBICOKOM INJIOTHOCTH BCIIIECTBA, HO H €Io BBICOKOM



TEMIIEPATypbl HA pAHHUX ATalax dBoJonuu BceeneHHon. PennkroBoe nu3nydeHne — U3iaydeHue KOTOpOe OCTanoch BO BeeneHHon
OT TOpsAYEero M CBEpPX IUIOTHOIO COCTOSIHMS MaTepuu Ha paHHUX JTanax xusHu Bceenennoil. HaGmromaemble cBoiicTBa
pPEJIUKTOBOTO H3ilyueHus. lloyemy HEoOXOAMMO MpHUBJIEUEHUE OOILIEH TEOPUU OTHOCUTENBHOCTH I TOCTPOEHUS MOJENN
Bcenennon.

CoBpemMeHHbIE NIPO0JIEMbI ACTPOHOMHH

YckopeHHoe pacipenrue BeenneHHon u TEMHas SHEPTHs.

HaGnronenust cBepxHOBbIX 3BE3/ | THNA B MaN€KUX raJIaKTUKaX M OTKPBITHE YCKOPEHHOro paciuupenus Beenennoi. OTKpbiTHE
cuibl BeemupHoro orrankuBanus. TEmHas dHeprus yBeIu4yuBaeT maccy BceneHHOU 1o Mepe e€ pacmmpenusa. lIpupona cumel
BceMupHOro oTrankuBaHus.

OOHapy>keHue MIaHeT BO3JIE APYTUX 3BE3.

HaGmtonenust 3a ABM>KEHHUEM 3BE37 U ONPEAENICHUS MacC HEBHAMMBIX CIYTHHUKOB 3BE3[, BO3MYUIAIOMIMX UX MPSIMOJUHEIHOE
nBxkeHue. Mertoasl oOHapykeHHsl sk3omuiaHeT. OIleHKa YCIOBMM Ha MOBEPXHOCTAX 3K30IuiaHeT. llowck 53k301aHeT ¢
KOM(OPTHBIMH YCIIOBUSIMU JJIs ’KU3HU HA HUX

IToncku xu3HMU U pazyma Bo Becenennon

Pa3BuTtne mpencTtaBieHHii O BO3HMKHOBEHHHM M CYILIECTBOBAaHMU KHW3HU BO BcenenHon. COBpeMEHHBIE OLICHKH KOJIMYECTBA

BBICOKOPA3BHUTBIX L[I/IBI/IJ'II/ISaLII/Iﬁ B ['anmaktuke. IlonbITkKN 06H&py>I(eHI/I$I H ITOCBIJIKHM CUTHAJI0OB BHC3CMHBIM ITNBUJIN3allUsIM.

TemaTnyecko-noypoyHoe NIIAHUPOBAHUE
[loypouHoe TUIaHMPOBAaHME PACCUYUTAHO HAa | 4 aCTPOHOMHUU B HEMAENI0O W MOCTPOCHO CIENYIOUIMM 00pa3oM: Tema ypoka -
OCHOBHOM, U3y4aeMblil B KJlacce MaTepual.

BBenenne B acrponomuio (1 u)



[enpto U3ydyeHUsI NAHHOM TE€Mbl — MO3HAKOMUTH YYaIlUXCA C OCHOBHBIMH ACTPOHOMHUYECKHMMHU OOBEKTaMHU, 3aMOJHSIONIUMU
Bcenennyto: mnanetsl, ConHile, 3BE3/bI, 3BE3IHBIE CKOIUICHUS, TaJaKTUKHU, CKOIUICHUS TAIAKTHK; (U3MUYECKUMHU TPOLECCAMU,
OPOTEKAIONIMMU B HHUX M B OKPYXKalIIeM HUX MpocTpaHcTBe. OHU 3HAKOMSTCS C XapakTEpHbIMU MacmTabamu
XapaKTEPU3YIOMIMMHU CBOMCTBA 3TUX HEOSCHBIX Tell. Takke MPUBOASITCS CBEICHUS O COBPEMEHHBIX ONTUYECKHUX, HH(PAKPACHBIX,
paanuo, PEHTTCHOBCKUX TeJleckomax M oOcepBaTopusx. MaKTHYECKH, ydaluecs 3HAKOMSTCS C TEeMH HEOECHBIMH TeJIaMH U
00bEKTaMHM, KOTOPBIE OHU B JaJbHEHIIIEM OyayT MOAPOOHO HM3y4aTh HA YPOKaX aCTPOHOMUH.

Acrtpomerpus (5 4)

Llenpro m3ydyeHUs JaHHOW TeMbl — (OPMHUPOBAHME Yy YyUalIUXCS O BHUAEC 3BE3NHOTO HeOa, pa3OMEHHH €ro Ha CO3BE3/Ius,
MHTEPECHBIX 00BEKTAX B CO3BE3AUSAX U MU(DOJIOTUM CO3BE3/IUi, pa3BUTHE aCTPOHOMUU B aHTHUYHBIE BpemeHa. [IpocrnenuTs, kak
Mepexojl OT OPUEHTAIlUU TIO0 CO3BE3/IUAM K MCIOJIb30BAHUIO HEOECHBIX KOOPAMHAT MO3BOJMI B KOJIMYECTBEHHOM OTHOILICHUU
M3y4aTh BUAUMBIE ABMKEHHUS Tel. Takxke UEeblo SBIAETCS U3yYyeHrne BUAMMOTO ABkeHus: ColiHia, JIyHbl ¥ IUIAHET U HA OCHOBE
ATOTO MOJYYUTh MPEACTABICHUS O TOM KaK acCTPOHOMbBbI HAyUWJIUCh MPEACKa3bIBaTh 3aTMEHMUS; MOJIYYUTh MPEACTABICHUS 00
OJIHOW M3 OCHOBHBIX 3a7]a4 aCTPOHOMHUH C JIPEBHENIINX BPEMEH U3MEPEHUN BPEMEHU U BEJICHUH KaJeHIapsl.

HebOecnast mexanuka (3 yaca)

[lenb u3ydyeHus TeMbl — pa3BUTEE MpeCTaBlIeHU 0 cTpoeHUU COJIHEUHOW CUCTEMBbI: T'€OLIEHTpUUYECKass U TeIMOLCHTPUUECKUE
CUCTEMBI MHUpa; 3akoHbl Kemuiepa nBrkeHHs TIaHET W X 00o00meHrne HploTOHOM; KOCMHUYECKHE CKOPOCTH U MEKIUIAHETHHIE

[IEPEIIETHI.

Crpoenne CostHeuHOM cucTEeMBbI (8 4acoB)
[lenb u3ydeHus: TeMbl — MOIYUYUTh Mpe/icTaBieHue 0 cTpoeHue COTHEUHON CUCTEMbI, U3yUYUTh (PU3UYECKYIO TPUPOTY 3eMIIU U
JIyHBb1, SIBIEHUS PUIMBOB U MPEIECCUUN; TIOHATHh (PU3HUECKIE OCOOEHHOCTH CTPOEHUS IIAHET 36MHOU TPYIIbI, TIJIAHET TUTAaHTOB

U IIJIaHCT KapJIWKOB, Y3HATb 00 0COOEHHOCTSX INpHUPOJAbI U ABMIKCHUA aCTCPOUI0B, IMOJIYUUTDH 06IHI/I€ MNpeACTaBJIICHUA O KOMCTax,



METEOpax U METEOPUTaX; MOJYYUTh NPEACTABICHUE O PA3BUTHE B3IJIAI0B U COBPEMEHHBIX MPEICTABICHUAX O MPOUCXOKICHUN
CoOJTHEYHOH CUCTEMBL.

KonTtpoabnas padora Nel no teme «Ctpoenue u coctaB CoJIHeYHOI CHCTEMbI»

AcTpodu3uka 1 3Bé31Hasa acTpoHomMHus (7 4acoB)

[lenp n3ydeHUs TEMbI — MOJIYYWUTh MPEACTABICHUS O Pa3HbIX TUIIAX ONTHYECKUX TEJIECKOMNaxX, paJHOTEIeCKomax M METOJax
HAONIIO/ICHU HAa HUX; O METoJdax W pe3yibTarax HabmogeHuit CoiHIla, €r0 OCHOBHBIX XapaKTEPUCTHUKAaX; O TMPOSIBICHUAX
COJIHEYHOM aKTUBHOCTH M CBSI3aHHBIMU C HEU IMpolieccoB Ha 3emiie U Onocdepe; 0 TOM, KaK aCTPOHOMBI Y3HAJIU O BHYTPEHHEM
ctpoennn ConHIA, U, Kak HAOIIOACHUS COJHEYHBIX HEUTPUHO, MOATBEPAWIIO HAIIU TMPEACTABJICHUS O MPOIECccax BHYTPHU
ConHIla; MOJYy4YUTh MPEACTABICHUS: 00 OCHOBHBIX XapaKTEPHUCTHKAX 3BE3], MX B3aUMOCBSI3U, BHYTPEHHEM CTPOCHHH 3BE3]
Pa3IUYHBIX TUIOB, MOHATH MPUPOAY OCNBIX KApJIMKOB, HEUTPOHHBIX 3BE3]I U UEPHBIX JABIP, KaK JBOWHBIC 3BE3/IBI MOMOTAIOT
OIPENEIIUTh MAcChl 3BE3/1, a IyJIbCUPYIOIIUE 3BE3bI IIOMOIalOT OIPEACIATh PAaCCTOSIHUA BO BcelleHHOW;

MOJYYUTh TMPEICTABICHUS O HOBBIX M CBEPXHOBBIX 3BE31aX, U, KAK XHUBYT W YMHUPAIOT 3BE3MBbI.

Mueunsiii ITyTs — Hama I'anakTuka (3 yaca)

[lenbto U3yyeHUe TeMbI - MOJIYUUTh MpeacTaBicHue Hamen [anaktuke — Mieunsiid [IyTh, 00 00beKTax €€ COCTaBIAIONINX, O
pacnpeneneHue ra3a 1 bl B HEH, pacCesHHbIX U IIapOBBIX CKOIUIEHUSX, 00 €€ CIUpalbHOW CTPYKType; 00
WCCJICIOBAaHUH €€ IICHTPAJbHBIX O00JacTei, CKPBITHIX OT HAC CHJIBHBIM TOTJIONIEHHEM Ta30M M TMBUIBIO, a Takke O

CBEPXMACCUBHOW YEPHOU BIPE, PACIIONIOKEHHONU B CAMOM LIEHTPE | amakThUKU.

I'anakTukm (3 yaca)
Lenp u3ydyeHus: TeMbl — MOJTYYUTh MPEJCTABIECHUE O PA3IUYHBIX THUIAX TAJAKTHK, 00 ONPEAENIeHUH PACCTOSIHUSAX O HUX IO
HAOJIIOJIEHUSIM KPACHOTO CMEILEHHS JIMHUN B X CHEKTPax U 3akoHe Xa00ia; 0 BpalleHUH TajJaKTUK U CKPHITON TEMHOW MacChl B

HUX; IOJY4YHUTh HNPCACTABIICHUA 00 aKTHBHBIX TaJlaKTHKax U KBa3apax Hu (i)I/ISI/I‘IeCKI/IX nmponeccax, MpOTCKaromMrx B HHUX, O



pacupenesNeHuy TajlakTUK U WX CKOIUIEHWH BO BceneHHOW, 0 ropsyeM MeEXrajJakTHYeCKOM rase, 3aIllOJIHSIOIUM CKOIUIEHUS
raJaKTHK.

Crpoenue u 3BoJI01IUs BeesienHou (2 yaca)

[lenpto M3y4eHUsI TeMbl — MOJYYUTh MPEACTaBICHUE 00 YHUKAIbHOM OOBEKTE BCENeHHOW B 11€JIOM, KaK PEeIIaeTcsi BOIMPOC O
KOHEYHOCTH WM OECKOHEYHOCTH BceneHHOM, o mapalokcax, CBSI3aHHBIX C 3TUMM NPEJICTABICHUSAMH O TEOPETUYECKHUX
MPE/ICTABICHUSX OOIIel TEOPHUH OTHOCUTEIBLHOCTH, JICKAIIUX B OCHOBE MOCTPOCHUS KOCMOJOTHYECKHX Mojenei BceeneHHOM;
Kakue HaOJIOJEHUs MPUBEIM K pacummpsronieiics moienu BceneHHo#l, o paauyce W Bo3pacTe BceneHHOH, O BBICOKOU
TEMIIEpaType BEIIECTBA B HAYAJIbHBIE NEPHUOJBI KU3HU BCENEHHON M NPHUPOAE PEIUKTOBOIO M3JIYYEHHS; O COBPEMEHHBIX
HaOJI0JICHUSIX YCKOPEHHOTO paciupeHus: BeeneHHoil.

CoBpemeHnHbIe MPo0JIeMbl acTpoHOMUH (3 yaca)

[enbto n3y4eHUs TaHHOM TeMbI — TOKA3aTh COBPEMEHHBIE HAlpaBJIeHUs U3ydyeHUs BcenenHoil, 00 onpeaeneHun paccTosiHUM 10
TJIaKTUK C TOMOILBIO HAOIIOJEHUN CBEPXHOBBIX 3BE3]l U OTKPBITHUSA YCKOPEHHOTO pacumpenus BceneHHoM , poiu TEMHOU
SHEPruM U cUibl BceMUpHOTo OTTaNIKUBaHMS; MOIYYUTh MPEACTAaBIECHUS 00 HK30IIaHETax U MOUCKA HK30IUIAHET OJIaronpusiTHBIX
JUISL )KU3HM; O BO3MOXXHOM YHCJIE€ BBICOKOPA3BUTHIX LIMBWIM3ALUMK B Hamed ['ajlakTuke M O MeToJax MOMCKaX >KU3HU U
BHE3EMHBIX LHMBHIM3AIMI U POOJIEM, CBSI3aHHBIX CO CBSI3bIO C HUMHU.

KonTpoabnas padoraNe2 no teme «3Be31bl 1 UX OCHOBHbIE XapaKTepUCTUKHU. ["atakTUKI

MNOYPOYHOE TEMATHUYECKOE IIJTAHUPOBAHUE

Tembl, Bxoasimuue B pasaeibl npuMepHoil | OcHOBHoe cojaep:kaHue 10 | 3HATH/IOHUMATD: Ymern:
MPOrpamMMbl TeMaM
1. Beenenue (1 )
1.1 | Beenenue B acTpOHOMUIO Ypok 1 BBenenue B | - UTO U3y4aeT aCTPOHOMMS,
ACTPOHOMHIO - pomb HaOmoIeHUN B




AcTpoHOMHMS — Hayka O
KOCMOCE. IlonsTne
Bceenennoit.  CTpykTypbl
MacIITa0bl Bcenennoii.

Hanéxue riyounsl BeenenHoi

Pecypcor ypoka: Yuebnuk § 1,
2;.

aCTPOHOMMUMY,

- 3HAYCHHUE aCTPOHOMUMU;

- yTO Takoe BcenenHas;

- CTPYKTypa H MacITaObI
Bcenennoi,

2. Actpomertpus (5 4)

2.2 | 3Bé3mHOE HEOO VYpok 2. 3Bé3nH0€E HEDO - YTO TAaKOE CO3BE3/IHE; - HCIOJIb30BaTh TOJBUKHYIO
3Be3gHoe Hebo. YUTo Takoe | -  Ha3BaHUA ~ HEKOTOPBIX | 3BE3IHYIO KapTry JUISL
CO3BE3HE. OcHOBHBIE | CO3BE31UM, UX | pelIeHUs CIEeNYIOIIMX 3aa4:
co3Be3us CEBEPHOTo | KOH(pUTyparuio, anbdy a) ONpeeNsATh
MOJTYLIAPHUS Ka)KJ0r0 U3 3TUX CO3BE3/IUN; | KOOPAUHATHI

- OCHOBHBIE€ TOYKH, JINHUHU U 3BE3]l, HAHECEHHBIX Ha

Pecypcwi ypoxa: Yuebnuk § 3 | kpyru Ha HeOecHOH cdepe: KapTy;

2.3 | HebecHble KoOpAMHATHI Ypok 3. HebecHbie - TOPU30HT, 0) 10 3aJIaHHBIM
KOOPAHHATHI - MIOJIy ICHHAsI JINHUS, KOOpJMHATaM 0ObEKTOB
HeGecHbrit DKBAaTop u - HeOeCHBIN MepuInaH, (Connue, Jlyna,
HeOeCHbIN MEpU/INaH; - HeOeCHBIN HKBATOP, TIJIAHETBHI)
TOPU30HTAJILHBIE, - DKJIUIITUKA, HaHOCUTh 170:¢
HKBATOpUATIbHBIE KOOPAUHATHI, - 3€HUT, MI0JIOKEHHE Ha
KyJIbMUHALUH CBETUII. - IIOJIOC MUPA, Kapry;
I'opuzonTanpHast cucTeMa - OChb MHDA, B) YcranaBnuBaTh
KOOpJMHAT. OKBaTOpUAJIbHas - TOYKM PABHOJEHCTBUU | KapTy Ha
CUCTEMAa KOOPJUHAT. u mo0yl0 JaTy W Bpems

COJIHIIECTOSIHU; CYyTOK,

Pecypcol ypoka: YueOuuk § 4 | - TeOpeMy O BBICOTE IIOJIFOCA OPHUEHTUPOBATH €€ U

2.4 | Bugumoe npmxenue miaHeT U CoiHIa Vpok 4. Buaumoe aBukeHue | MUpa HaJl TOPU30HTOM; ONPENEIATh yCIOBUA B
miaader 1 CostHIA - OCHOBHBIE TIOHSITHS UIMMOCTH CBETHIL
DKIUNTHKA, TOYKA BECEHHEro | CPEepUIecKoil W | - pemarh 3aja4d Ha CBS3b
PaBHOJICHCTBUS, IIPAKTUYECKON aCTPOHOMHUU: | BBICOTBI CBETUJIA B
HEPaBHOMEPHOE JIBUKEHUE - KyJIbMUHAIUS U BBICOTA | KyJIbMUHAITUU C
CosnHIia 1o 3KJINNTHKE CBETHJIA HaJ | reorpauueckoil  MIMPOTOH

TOPU30HTOM; MecTa HaOII0IeHUS;

Pecypcol ypoka: YaeOHuk § 5 -[IPSIMOE BOCXOXKIEHUE U | - OIIPELEIIATH BBICOTY CBETHIIA

2.5 | JiBwxenue JIyHbl U 3aTMEHUS Ypok 5. /iBuikenue JIyHbl H CKJIOHCHHE; B KyJbMHHaUMW U €ro




3aTMEHHS
CUHOOMYECKUI MECHILl, Y3JIbI

- CYTKU;
- OTJIMYME MEXAY HOBBIM

CKJIOHCHUE;
- reorpadMyYECcCKyl0 BBICOTY

JYHHOH  OpOWTBHI, TMOYEMY | U MecTa HaOIroIeHuS;

npoucxoaT 3atmenus, Capoc CTapbIM CTUJISIMH. - pucoBaTb  4YepTeK B

U IIPEJCKa3aHMsl 3aTMEHUN - BEJIMYMHBI: COOTBETCTBUU C YCJIOBHUIMH
- YIJIOBBIE  Pa3Mephl | 3ajauu.

Pecypcuvl ypoxa: YueOnuk § 6 | JlyHsl u - OCYILIECTBJISATh MEPEXOJ K

2.6 | Bpems u kanennapb Ypok 6. Bpems u kajieHaapb Counnna; pa3HbIM  CHCTEeMaM  cueTa
CousiHe4HOE U 3BE3HOE BpeMs, - 1aThl PAaBHOJEHCTBUI U | BPEMEHHU.

JTYHHBIN u COJTHEUHBIN COJIHLECTOSIHUN; - HaXOJUTh CTOPOHBI CBETA IO
KaJeHAapb, IOJMAHCKUH U - yroa HaknoHa | [lomsapHoi 3BE3/€ u
IperopuaHcKuil KajJeHaapb SKJIMIITUKU K nonyaeHHomy ComHity;
JKBaToOpY, - OTBHICKMBaTh Ha  Hebe
Pecypcwi ypoka: YueOnuk § 7 - COOTHOUIEHHS MEX[IY | CIEAYIOLIMe CO3Be3Ius U
MepaMu HanOosee SpKHE 3BE3Ibl B
U ME€paMy BPEMEHU JUIsl | HUX:
U3MEPEHHUs YITIOB; - bospmryro Mensenuny,
- NPOJOJKUTENBHOCTh - Manytro Measenuny (c
roja; [TonsapHoii 3Be371011),
- YUCJIO 3B€3J1 BUIUMBIX - Kaccuoneto,
HEBOOPYKEHHBIM - JTupy (c Beroii),
B3TJISI0M. - Open (¢ AnbTanpom),
- TNPUHIUIBL  ONpeAeTIeHUS - Jlebens (c [denedom),
reorpaguueckoil MIUPOTHl U - Bo3nnunit (c
JIOJITOTBI no | Kanenoit),
aCTPOHOMUYECKUM - Bononac (¢ Apkrypom),
HaOTIOICHUSM; - CeBepHYIO KOPOHY,
- IPUYUHBl U  XapakTep - OpuoH (c berensreiize),
BUJUMOTO JIBUKEHUS 3BE3] U - Tenen (c
ConHia, a Takke TOIUYHOTO | AnbaebapaHom),
nerxenns ConHia. - bompmoni Ilec (c
Cupuycom).

3. He6ecnas mexanuka (3 4)

3.7 | Cucrema mupa Ypok 7. Cucrema Mmupa - IOHATHSL: - IpUMEHATH 3akoHbl Kemiepa
['eonenTpuueckas u - reJINOLEHTpUYecKas | U 3aKOH BCEMUPHOT'O
TeJINOLIEHTPUYECKasl CUCTEMA | CUCTEMA TATOTEHUS TPU OOBICHECHUU
MUDPA; 00BsICHEHUE MUD3, JIBYDKEHUS TUIAaHET U




NEeTICO0pa3sHOT0  JIBMIKECHUS - TEOLEHTPUUECKAsl | KOCMUYECKHUX aIlllapaToB;
IUIaHET; JI0Ka3aTebCcTBa | cUCTEMa - pemaTth 3aJadyd Ha pacyer
JBUKEHUSI  3€MJIM  BOKPYD MUpa; paccTosHUN 110 W3BECTHOMY
CouHua; rogMyHbIN apaiake - CHHOJMYECKUH NepuoA; | napamiakcy ( v HaobopoT),
3BE3 ] - 3BE3HBIN [IEPUOL; JIMHENHBIX u YIJIOBBIX
- TOPU30HTAJIBHBIN | pa3MepOB  HEOECHBIX  Tell,
Pecypcwi ypoka: Yuebnuk § 8§ | mapaiakc; paccTosHUi ~ IUIAaHET  OT
3.8 | 3akons! Kennepa nBHKeHHS TUTaHET VYpok 8. 3akonnl Kemiaepa - yraosble  pasMepsl | ConmHIa M HEPUOJOB  HX
ABHKEHHUS NJIaHeT CBETUII; oOpamieHuss 10  TPETheMy
O0600ménHbIE 3aKOHBI - IepBasi KOCMUYeCKas 3akony Kemtepa.
Kemnnepa u omnpenenenue macc CKOpPOCTB;
HEOECHBIX TeJl - BTOpasi KOCMUYecKast
CKOpPOCTB;
Pecypcol ypoxka: Yuebunuk § 9 | - crmocoObl  ompenenaeHus
3.9 | KocMuueckue CKOpPOCTH M MEXKIUIaHETHbIE | YPOK 9. Kocmuueckue | PasMEPOB ¥ MacChl 3€MIIH,;
MePENETHI CKOPOCTH M MEKIJIaHETHbIE | - Croco0bl OIIPCACICHUA
nepeéTol paccTostHUM 10 HEOECHBIX TeJ
IlepBas 51 BTOpas | M HX Macc 10 3aKOHY
KOCMHUYECKHUE CKOpPOCTH; Kennepa;
ONTUMAJIbHAS - 3akoHbl Keruiepa u ux cBA3b
HOJY JUIMIITUYECKass ~ opOuTa | C 3aKOHOM TATOTCHHUS.
KA k nnmaneram, Bpems nosiéra
K IIJIaHETe
Pecypcvi ypoxa: YuebHUMK §
10, 11,
4, Ctpoenne CostHeuHoi cucrembl (7 4)
4.10 | CoBpemenHble npeacTaBieHus o ctpoeHu u | Ypok  10.  CoBpemeHHbIe | - IIPOUCXOXACHUE | -  IOJIb30BAThCA  IUIAHOM
coctaBe COJTHEUHON CUCTEMBI npeacraBjeHuss o crpoeHuu | COIHEYHON CHUCTEMBI, ConHeyHol  cHCTeMBl U
" coctae  CoJiHe4HO#i | - OCHOBHBIE 3aKOHOMEPHOCTH | CIIPaBOYHBIMH JaHHBIMU;
CHCTEeMbI B ConHeuHoM cucreme; - OTIpeeNATh 1o
OO0 oTnMuMu MiIaHeT 3eMHOH | - KOCMOTOHMYECKHE | «ACTPOHOMUYECKOMY
TPYNIbl U MJAaHET TUTAHTOB; O | TUIIOTE3HI; KaJIeHJapIo» KakKue IJIaHEThI
IUIAHEeTax KapiiMKax; MabIX | - cuctema 3emusa-JIyHa, U B KaKUX CO3BE3JUAX BHJIHBI
Tenax; o mnosce Koimepa u |- ~ OCHOBHblE  JBMJ)KEHHS | Ha HeOe B JaHHOE BpEMS;
obnake komer Oopra 3emuy; -HaXOJUThb  IUIAHETHl  Ha




Pecypcor ypoka: Yuebuuk §
12;

411

ITmanera 3emis

VYpok 11. [lnanera 3emus
®opma 3emisid, BHYTpPEHHEE
cTpoeHue,  armochepa U
BIIUSTHUE MaPHUKOBOTO
addekra Ha KIuMaT 3emMiin

Pecypcor ypoka: Yuebuuk §
13;

4.12

JlyHa u ee BnusiHue Ha 3eMII0

Vpok 12. JIlyna u ee Biausinue
Ha 3eMuII0

@OopMUPOBAHUE MOBEPXHOCTH
JlyHsl; mpupoia HPUIMBOB H
OTJIMBOB Ha 3emile U UX
BIIMSIHME HA JIBOKCHHE 3eMJIn
n JlyHbl; mpoueccuss 3€MHOI
OCM M  JBW)XXEHHE TOYKH
BECEHHETO PaBHOJICHCTBUS

Pecypcor ypoka: Yuebuuk §
14,

4.13

[InaneTs 3eMHOM TPyNIIBI

Vpox 13. Ilnanerbl 3eMHOM
rpynnbl

Puznueckue CBOMCTBA
Mepkypus, Mapca u Benepsr;
WCCJIE0OBAHMS TUIAHET 3€MHOU
TpyHIIbI KOCMUYECKUMHU
arnmapaTamMu

Pecypcot ypoka: YueOuuk §
15;

4.14

[Inanetsi-ruranTel. [11aneTbI-KapauKu

Vpok 14. IlnaHeTbI-TUraHTHI.
ILnaHeTbI-KaPJIMKH

dusnyeckue CBOMCTBa
IOnurepa, CarypHa, YpaHa u

- (hopma 3emuy;

- npupoja JIyHsr;

- o0mas XapakTepUCTHKa
IUTAHET  3€MHOW  TPYIIIBI
(armocepa, TOBEPXHOCTH);

- o0mas XapakTepUCTHKA
TUIaHET TMT'aHTOB
(armocdepa; MoBepXHOCTD);

- CIIyTHUKH ¥ KOJIbLIA TIJIAHET-
TMTaHTOB;

- ACTEPOH/Ibl 1 METCOPHTHIL;

- TIOSIC ACTEPOUJIOB;

- KOMETBI © METEOPBHI.

HeOe, OT/INYas UX OT 3BE3I,

- MIPUMEHSTh 3aKOHBI
Kermutepa n 3aKk0H BCEMHPHOTO
TATOTCHUST TPU OOBSICHCHHU
JIBHOKCHUS IUTaHET u
KOCMHUYECKHX alllaparos;

- pemaTh 3aJa4d Ha pacyer
pacCcTOSIHUK 10 H3BECTHOMY
napamiakcy ( 4 Haobopor),

JIMHEHHBIX u YIIIOBBIX
pa3MepoB  HEOECHBIX  Tell,
paccTosiHMi ~ IUTaHET  OT

ConHua ® 1EepuoAOB  UX
oOpaiieHuss 1O  TpeTbeMy
3akony Keruiepa.




Henryna; BYJIKaHUYECKas
JESATCIIBHOCTh HAa  CIIyTHHKE
KOnurepa Ho; npupona kosern
BOKpYT IJIAaHET-TUTaHTOB;
IUTAHEThI-KapIuKu

Pecypcvl ypoxa: YueOHuk §
16;

4.15

Maunslie Tesra COTHEUHOU CUCTEMEI

Ypox 15. Maable
CostHe4yHO# cuCTeMbI
dusnyeckas puUpoIa
aCTepOMIOB U KOMET; TOsIC
Koiimepa u o00mako Komer
Oopra; mpupoga METEOpPOB H
METEOPHUTOB

TeJaa

Pecypcor ypoka: Yuebuuk §
17,

4.16

CoBpeMeHHbIE IIPECTaBICHUS 0
npoucxoxaeHH COJTHEUHON CUCTEMBI.

VYpok 16. CoBpemeHHBbIE
npeacTABJICHUSA 0
npoucxo:xkaeHun CoJIHeYHOM
CHCTEMBbI

CoBpeMeHHBIE TTPEICTaBICHUS
o mpoucxoxaeHnu CoTHEUHOU
CUCTEMBI

Pecypcuvl ypoka: Yuebnuk § 18

4.17

KoutponbHas paGora Nel mo Teme
«Ctpoenue u coctaB COTHEYHON CHCTEMBI»

KonTposnbHbie 3ananust

Actpodusuka u 3B¢31Has actpoHoMus (7 4)

5.18

MeTob1 acTpoU3HUECKUX HUCCIET0BaHUN

Ypok 17. MeTtoasbl
acTpopu3nvecKux
HCCJIeI0BAHUM

[TpuHIMI NEUCTBUS "
YCTPOMCTBO TEJIECKOIIOB,
pedpakTopoB U pedIIeKTOPOB;
PaIMOTENIECKOIIBI "

- OCHOBHbIE  (hU3HUYECKHE
xapakrepuctuku CoJiHIa:

- Macca,

- pa3Mepsl,

- TemIeparypa.
- cxemy crpoenust ConHua u
buznueckue IIPOLIECCHI,

- TPUMEHSATH
TTOJIOKEHUS
(buznuecKkux
00BSICHECHUH
ComHIa ¥ 3BE3]T;

- pemarh 3aJayd Ha pacyer
paccTositHUM A0 3Be31 IO

OCHOBHBIE

BEITYIINX
TEOpUN  IIpH
MIPUPOJBI




panuounTepdepoMeTpsl

Pecypcvr ypoxa: Yuebuuk §
19;

5.19 | Comuue Ypoxk 18. Cosnnue
Ornpenenenue OCHOBHBIX
XapaKTEPUCTHUK Connua;
CTpOEHHE COJIHEYHOM
aTMocdepsr; 3aKOHBI
U3ITy4eHUs abCOIOTHO
TBEPIOIO TEJIA U TEMIIEpATypa
dboTochepsl u TISATCH;
IIPOSIBIICHUE COJIHEUHOH
AKTUBHOCTH U €€ BJIMSHHE Ha
KiIuMaT u ouocdepy 3eminu
Pecypcor ypoka: Yuebuuk §
20;

5.20 | BHyTpeHHee CTpoeHHEe U UCTOYHMK PHEPTuu | Ypok 19. Buyrpennee

ConHua cTpoeHHe u HCTOYHUK

3Heprum CostHna
Pacuér Temmneparypel BHYTpH
ConHnua; TEPMOSIEPHBII
uctoyHuk 3Heprun ConHua u
IIEPEHOC  JHEPruu  BHYTPH
ConHria; HaOIIOACHUS
COJIHEUHBIX HEUTPHUHO
Pecypcot ypoka: Yuebuuk §
21,

5.21 | OcHOBHBIE XapaKTEPUCTUKHU 3BE3] Ypok 20. OcHoBHBIE
XapaKTepPUCTUKHU 3BE3]
Ornpenenenue OCHOBHBIX
XapaKTEePUCTUK 3BE31;
CHeKTpalbHas Kiaccupukanus
3BE3M;, JHMarpaMMa  CIEKTp-
COBMECTHUMOCTh "

MIPOUCXOASIINE B €r0 HeApax
u atMocdepe;

- OCHOBHBIE  MPOSIBICHUS
COJIHEYHOH aKTHBHOCTH, HX
MPUYMHBI, TEPUOANYHOCTD U
BIIMSHHE Ha 3EMITIO;

- OCHOBHBIC XapaKTEPUCTUKU

3B€37;; B  CpPaBHCHUH C
CounHIeM:

- CIIEKTPBI,

- TEMIIEpPaTypHl,

- CBETHUMOCTH.
- IIyJIbCUPYIOIINE 51

B3PBIBAIOIINECS 3BE3];.

- TOPSAOK PAacCTOSIHUS 10
3Be37, CIIOCOOBI OMpeeNIeHuUs
Y pa3MepoB 3BE3/;

- SIMHHIIBI M3MEpEHUs
PaCCTOSIHUM:

- MapcCex,

- CBETOBOH TOI.
- Ba)KHEHUIITHE
3aKOHOMEPHOCTH MHUpPa 3BE3/T;
- JuarpaMMma «CHEKTp —
CBETUMOCTB» M « Macca —
CBETUMOCTEY;

- crmoco0 OoIpesesieHus] Mace
JIBOMHBIX 3BE3/I;
- OCHOBHBIE
COCTOSIHHS
BEIISCTBA:

- INIOTHOCTD,

- TeMIeparypa,

- XUMHAYECKHUH COCTaB,

- (usmyeckoe cocTosiHUE.
- BaXKHCHIIINE TTOHATHS:

- TOJIMYHBIN MTapajuiakc,

napameTpsl
3BE3HOTO

HU3BECTHOMY TOJINYHOMY
napajyilakcy W oOpaTHbIe, Ha
CpaBHEHHUE Pa3IUYHBIX 3BE3[
10 CBETUMOCTSIM, pa3Mepam 1
TeMIlepaTypam;
- QHAJIM3UPOBATh JAUArPAMMBI
«CHeKTp — CBETHUMOCTB» U «
Macca — CBETUMOCTBY;
- HAXOJIMTh HA HEOE 3BE3/IbI:
Anbdsr:
Majoit Measeauipbl,
JInpsi,
JlebGens,
Opua,
Opuona,
bnuznenos,
Bosnanyero,
Manoro Ilca,
bomsmmioro 1ica,
Tensua.




pacrpeniesieHne 3BE3]1 HA HEW;
CBSI3b MAacChl CO CBETUMOCTBIO

3BE3] TJIaBHOM
MOCJIENOBATEILHOCTH; 3BE3/IbI
Kp ACHBIC TUI'aHThI,
CBEPXTHUTaHThI u Oeble
KapJIuKu

Pecypcol ypoxa: YuebHuk §
22-23,;

5.22

benble  xapnukw,
y€pHbIE AbIphl. JIBOWHEIE,
IIEPEMEHHBIE 3BE3/IbI

HEWUTPOHHBIE

KpaTHBIC

3BE3/1bI,

u

VYpok 21. Beable KapJaukwu,
HEHTPOHHBIE 3BE3bI,
yépHble AbIpbl. JIBOiiHBIE,
KpaTHble M  IepeMeHHbIe
3BE3/1bI

OcobenHoctu CTPOCHUS
OeNbIX KapiWKOB W TIpenes
Yangpacekapa Ha HX Maccy;
nyJabcapbl M HEUTPOHHBIE
3BE31bI;  MOHATHE  YEPHOU
JBIpBI; HAOMIOJIEHUS! JIBOMHBIX
3BE3]1 U OINIPEIEIICHUE UX MACC;
MyJbCUPYIOLUE TEPEMEHHbIE
3BE3/1bI;, ILiepeuapl M CBS3b
nepuoa ITyJIbCAITUI co
CBETUMOCTBIO Y HUX

Pecypcvr ypoxa: Yuebuuk §
24-25;

5.23

HoBble 1 cBepXHOBBIE 3BE3 /B

Ypok 22. Hosbie U
CBEPXHOBBIE 3BE3/1bI
HabGmroaempie  mposIBICHUS
B3PHIBOB HOBBIX U CBEPXHOBBIX
3BE3J[; CBOMCTBA OCTAaTKOB
B3PBIBOB CBEPXHOBBIX 3BE3T

Pecypcor ypoka: YueOuuk §

CBETHMOCTb,
- a0coJrroTHAA 3BE3Has
BEIIMYMHA;

- YCTPOMCTBO W Ha3HAuUCHHE

TEJIECKOTIA;

- YCTPOMCTBO W Ha3HAuUCHHE

pedpakTopos u

pedaeKkTopoB.




26;

5.24 | DBomronus 3BE31 VYpok 23. IBoaronus 3Bé31
Kuzap  3BE3N  pasziUyYHOU
Macchl U €€ OTPaKEHHE Ha
JuarpaMmme CIIEKTp-
CBETUMOCTD; I'PaBUTAIIMOHHBIN
KOJUJIAaTIC ¥ B3pBIB  O€Joro
KapJIiKa B JBOWHOW CHUCTEME
M3-32 TIEPETeKaHUsT Ha HEro
BEILECTBA 3BE€3/1bl
KOMITAaHbOHA;
IpaBUTAMOHHBIN KOJUIAIC
sapa MAaCCHUBHOW 3BE3/lbl B
KoHLe €€ ku3Hu. OleHka
BO3pacra 3BE3IHBIX
CKOILJICHUH
Pecypcvr ypoxa: YuebHuk §
27,
6. Muaeunblii nyTh (3 4)
6.25 | I'a3 u mbIb B ["anakTuke VYpok 24. T'a3 m mnbLIb B | - MOHATHE TYMAHHOCTH; - OOBSICHATH MIPUYHMHBI
I'anaktuke - OCHOBHbIE  (U3UYECKHUE | pa3nuuus BHJIUMOTO "
Habmronaembie napameTpsbl, XUMUYECKUM | MICTUHHOTO  paclpeneneHus
XapaKTEePUCTUKH COCTaB U  pacrhpefiesieHue | 3Be3, MEXK3BE3/IHOTO
OTpakaTenbHBIX U AUPQPY3HBIX | MEXK3BE3HOTO BEIIECTBA B | BEMIECTBA M TaJakTHK Ha
TYMaHHOCTeH; pacnpexnenenue | ['amaktuke; Hebe.
ux BOIHM3HU IJIOCKOCTH | -  TPUMEPHBIE  3HAYEHHUS | -  HAXOAUTh  PACCTOSIHUSA
["amakTuku; CIIMpaJIbHAs | CICAYIOMNUX BETUINH: MEXTY 3Be3aMHU B
CcTpyKTypa ['anaktuku - paccrosiHus Mexnay | okpectHocti  ConHIA, UX
3Be3JaMH B  OKpecTHOCTH | yucio B ['amaktuke, eé€
Pecypcor ypoxa: VYuebuuk § | ConmHua, HMX  4YHCIO B | pa3Mephl;
28,; ["amakTuke, e€ pa3mepsl, - OIIEHWBATh MAacCy W pas3Mep
6.26 | PaccesinubIe b3 LIapOBBIE 3Bé3aHbIe | Ypok 25. PaccessHHble ¥ | - HH(paKpacHbIH TeIECKOI, YEPHOM IBIPBI M0 JIBUKEHUIO
CKOIUICHUS 1apoBbIe 3BE3AHbIE | - OLICHKAa MacChl U Pa3MepoOB | OTAENbHBIX 3BE3].
CKOIJICHU S YEPHOMN JBIPBI 10 JBHUKEHUIO
HaOmronaemsie CBOMCTBA | OTJACIbHBIX 3BE3I.

CKOIUIEHUN u Ux




pacupenenenue B ['anaktuke

Pecypcot ypoka: Yuebnuk §
29;

6.27 | CBepxMaccuBHas u€pHas JbIpa B IeHTpe | Ypok 26. CBepxmaccuBHasi
MuteqHoro nytu yépHasi JAbIpa B IEHTpe
MuJieqHoro myTH
Habmronenue 3a JBHKEHUEM
3BE31 B LieHTpe [‘amakTuku B
uH(ppaKpacHbIit TEJIECKOI;
OLICHKa MacChl U pa3MepoB
4EPHOU JABIPHI O JABMKCHUIO
OTIICIILHBIX 3BE3]
Pecypcuvl yporka: Yuebnuk § 30
7. I'anaktuku (3 4)
7.28 | Knaccudukanus ranakTuk Ypok 27. Knaccupukauus | - OCHOBHble (usmueckue | - OOBSICHATH MIPUYHHBI
rajakTuK napameTpsl, XUMHYECKHUH | pa3Indus BUMMOTO u
Tumpl  rajakTMK W MX | COCTaB M paclpelesieHHe | ICTHHHOTO  pacIlpeesieHus
CBOICTBA; KPacHOE CMEIICHHE | MEK3BE3IHOTO BEIIECTBA B | 3BE3J, MEK3BE3THOTO
U OIlpeJiesieHue paccTosiHUi 10 | ['anakTuke; BElleCTBA M TallaKTUK Ha
rajaKkTUK; 3aKkoH  XabOuma; | - TpuMEepHbIe  3HauYeHus | HeOe.
BpalleHue raJlakTUK U | CIEeIYIOIINUX BEIUYUH:
coJiepKaHue TEMHOW MaTepWu | - OCHOBHBIC THITBI TaJaKTHK,
B HUX pa3ianyurs MeX1y HUMU;
- TNpUMEpPHOE 3HAYeHHEe W
Pecypcwi ypoxa: YueOnuk § 31 | dusznueckuii CMBICII
7.29 | AKTHBHBIC TAJTAKTUKU W KBa3aphl Ypok 28. AKTHBHBIE | TOCTOSIHHOM Xa00mna;
rajJlakTUKH U KBa3apbl - BO3pacT  HaOII0aeMbIX
[Tpupona AKTUBHOCTH | HEOECHBIX Tell.
raJlakTHK; TIPUPOJIa KBa3apoB
Pecypcvr ypoxa: Yuebuuk §
32;
7.30 | CxomieHHsI rajlakTHK Ypok 29. Cxoniiennst
raJIaKTHK

IIpupona CKOIIEHUH U POJIb




TEMHOM MaTepud B  HUX;
MEXKTaJIaKTUUECKUH Tra3 |
PEHTIC€HOBCKOE HU3JIYYEHHE OT
HEro; sA4Yeucras CTPYyKTypa
pacnipeneneHuss ['amakTuk u
CcKoIuieHui Bo BeenmenHoit

Pecypcor ypoka: Yuebuuk §
33;

8. Crpoenue u 3BoJionust Beesiennoi (2 4)
8.31 | Koneunocts u OeckoHeuHocTh Bcenennoit. | Ypok 30. KoneuHocTh ™ |- CBA3b 3aKoHa BcemupHOro | --  HCIONIB30BAaTh  3HAHMS,
Pacmmmpsromascsa Beenennas 0eckoHeuHOCTH Beesiennoii TSATOTEHUS C | momydYeHHBIE 1O (UBUKE H
CBs3bp  3akoHa BceMHpHOro | nmpeacTaBieHUSMU O | aCTPOHOMUH, VISl ONIUCAHUS U
TATOTCHUS C | KOHEUHOCTH U | OOBSICHEHUSI  COBPEMEHHOM
MPEACTABICHUSIMU o | OeckoHeuHoCcTH BceneHHol; | HAy4HON KapTUHBI MHPA;
KOHEYHOCTH U OECKOHEYHOCTH | - 4TO TaKoe
Bcenennoi; (hOTOMETpUYECKHI MapaIoKC;
(bOoTOMETpUYECKUN IMApaJIOKC; | - HEOOXOJUMOCTh  OOMICH
HE00X0IUMOCTh ob1elt | Teopuun OTHOCHUTEJIBHOCTH
TEOPUU OTHOCUTENIBHOCTHU JUIS | ANIE  TOCTPOEHUS  MOJEIH
IIOCTPOECHUSA Mozenu | Beenennou
Bcenennon - MIOHSTHE «ropsyas
Bcenennasi»;
Pecypcvr ypoxa: Yuebnuk § | - KpylnHOMacHITaOHas
34, 35; CTpyKTypa Bcenennoi.
8.32 | Monmenr  «ropsiueii Bceemennoir  «  u | Ypok 31. Moaesab «ropsideii | - MeTarajakTuka
PEJIMKTOBOE U3ITYy4EHHE Bcenennoii« - KOCMOJIOTMYECKHE MOJECIIH
Ces3p  cpemHeid  TutoTHOCTH | Beenennon
Marepuu c 3aKOHOM
pacliupeHusi W TeOMETpHUen
BcenenHolt; paguyc U BO3pact
Bcenennon
Pecypcor ypoka: Yuebuuk §
36;
0. CoBpeMeHHbIe POOJIeMbl aCTPOHOMUH (3 4)
9.33 | Yckopennoe pacmmpenne Bcenmennoit  u | Ypok 32. YckopenHoe | - KaKue HAONIIOJICHUs | --  WCIOJNB30BaTh  3HAHUS,




TCMHAs SHCPTHUA

pacuiupenue BceesieHHOH u
TEeMHasl JHepPrus
Bxnax téMmHONM Marepuu B

Maccy Bcenennoii;
HaOJII0/IeHUE CBEPXHOBBIX
3BE31 B JAJIEKUX rajlaKTUKaxX U
OTKPBITHE YCKOPEHHOTO
pacuMpeHust Bcenennoii;

IpUpoabl cuibl BcecemupHOro
OTTAJIKUBAHUS

Pecypcvl ypoxa: YuebHuk §
37,

9.34

OOHapy>xeHue MIaHeT Bo3JIe IPYTUX 3BE3]
ITouck xn3HuU U pasyma Bo BeeneHHOI

Ypok 34. OOHnapyxkeHue
NJIaHeT BO3J1e APYTruX 3BE3/1
HeBunumele  COyTHUKH Y
3BE3/; METO/AbI OOHApYKECHUS
9K30IUIAHET; HK3OIUIAaHEThl C
YCJI0BUSAMU 6HaFOHpI/I$ITHBIMI/I
JUTSL KU3HU

Pecypcwi ypoka: Yuebnuk § 38
IMouck ku3HM U pazyma BO
Bcenennoi

Passutne mpexacraBieHuil o
CYLIECTBOBAaHUM JKM3HM  BO
Bcenennoit; popmyna [peiika
M YUCIO IUBUJIM3ALMK B
l'anakThke; IIOMCK CHUTHAJIOB
OT BHE3E€MHBIX LUBWIN3ALNHI U
MOCHUIKA CUTHAJIOB K HUM

Pecypcor ypoka: YuebOuuk §
39;

MOATBEPAUITU TEOPUIO
YCKOPEHHOT0  pacIlIMpeHus
Bcenennoii;

- YTO HCCIIeJOBATEIIN
MOHUMAIOT  TOJ  TEMHOM
SHEprueH;

- 3a4eM B  YpaBHEHHE
OnHmTeiHa ObUIa BBEIEHA
KOCMOJIOTHYEeCKas
IMOCTOSIHHA,

- YCIIOBUSL BO3HUKHOBEHMS
IUIAHET OKOJIO 3BE3]I;

- METOJbl OOHapyKeHUs
9K30IUIAHET OKOJO JIPYrux
3BE3;

- 00 sBosroriuu BeeneHHOI U
JKU3HU BO BCEICHHOI,

- nOpoOieMbl  BHE3EMHBIX
[TUBHIN3AIIHIT;
- (hopmyna [Ipeiika.

MONyYeHHble MO0 (u3uke u
aCTPOHOMMH, ISl OTIMCAHUS U
OOBSICHEHUSI  COBpPEMEHHOM
HayYHOH KapTHHBI MHPA;

- 000CHOBBIBaTH CBOIO TOYKY
3peHHsT O  BO3MOXHOCTH
CYILIECTBOBAHUSI BHE3EMHBIX
[IUBUJIM3ALUHI U MX KOHTAKTOB
C HAMH.




9.35

KonTponbHast padboraNe2 mo Teme «3Be31bl U
WX OCHOBHBIC XapaKTEPUCTHKU. [ alakTHKM»

KoHntposnbHbie 3a1anus

9.36

Pe3eps (14)




