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Pabouass mporpamma

HaumenoBanue yuebnoro npeamera: ACTPOHOMUA

Kmacc: 11

Vposens 0611ero obpaszosanus: cpegHee (nonHoe) obuiee

KonuyectBo 9acos 1o y‘le6HOMy IJIaHy: BCETO 34 yaca B Ioa; B HEACIIO 1y

IIporpaMma pa3paboTaHa Ha OCHOBE:

1. ®enepanbHOr0 KOMIIOHEHTA FOCYJAPCTBEHHOI'O CTaHAapTa obmiero oopazoBanus. Ctanaapra cpeHero
(monHOT0) 001IEero 00pa30BaHus M0 ACTPOHOMUH.

2. O0s3aTeNBPHOT0 MUHUMYMA COJIEP>KaHMsI CPEIHETO (TIOTHOT0) 00111ero 00pa3oBaHus 10 aCTPOHOMHUH.

3. Amtopckoii nporpammel E.M. I'yrauk, A.B. [epbimkun (ITporpaMmer it 001ieo0pa3oBaTenbHBIX
yupexaennit. ®usnka. Actponomus.7-11 ki./ coct. E.-H. Tuxonosa M.: JIpoda, 2015.)

4. Ilporpammbl «ActpoHomus 10-11» miga oOmeoOpa3oBaTeabHBIX KO, PEKOMEHIOBAaHHON
MunucrepcrBom O6pazoBanus u Hayku P® (aBrop B.M.Yapyrun, [IpocBemenne, 2017)

5. Yuebnoro miana MBOY Xykosckoit CI Ne 5 na 2021-2022 yu.ron.

Pabouyto mporpammy coctaBui: Ilomybemor A.H.


mailto:shkolazhukovskaya@km.ru

IHosicHuTEeNLHAA 3aNIUCKA

Pabouas yueOHas mporpaMmMa cocTapjieHa Ha OCHOBAHUH CIIETYIOIIUX HOPMATHUBHO-
IIPABOBBIX IOKYMEHTOB:

e @enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpasoBanun B Poccuiickoi
denepanuny;

o [Ilpukaza Munnpocsemienuss ot 28.08.2020 Ne 442 «0O06 yrBepxkaenun [lopsimka
OpPraHu3allil W  OCYILECTBICHUS OOpa30BAaTENIbHOW JIESATEIFHOCTH 10  OCHOBHBIM
001eo0pa3zoBaTe/ibHbIM — [IpOrpaMmMaM  — 00pa3oBaTelbHBIM IPOrpaMMaM  HayaJlbHOTO
00IIeT0, OCHOBHOTO OOIIEro M CpexHero odmiero oOpa3zoBaHMs» (PAaCHpOCTpaHSETCs Ha
npaBooTHomeHus 10 1 ceHtsops 2021 rona);

o [Ilpmkaza Munnpocsemienuss ot 22.03.2021 Ne 115 «0O6 yrBepxkaenun [lopsimka
OpraHu3allil W  OCYILECTBICHUS OOpa30BaTEIbHOW JIESATENBHOCTH IO  OCHOBHBIM
001eo0pa3zoBaTe/ibHbIM  [IpOrpaMmMaM  — 00pa30oBaTelbHBIM IPOrpaMMaM  HayallbHOTO
00IIeT0, OCHOBHOTO OOIIEro M CpexHero odmiero oOpa3oBaHMs» (PAaCHpOCTpaHSETCs Ha
npaBooTHomeHus ¢ 1 ceHTsops 2021 roga);

e npukaza MunoOpHayku ot 06.10.2009 Ne 373 «O6 yrBepxnennn ®PI'OC HayasbHOTO
o011ero 00pa3oBaHuUs»;

o CII 243648-20 «CaHHUTapHO-2MIUAEMHUOIOTHYECKUE TpeOOBaHUA K OpraHU3aIsIM
BOCIIUTAHUSI U OOYyUEHHs, OT/AbIXa U O3JJOPOBJICHHS JETEH W MOJIOJEKN», YTBEPIKICHHBIX
MOCTAHOBJICHUEM TJIaBHOTO CaHUTapHOTOo Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHnyeckue HOPMATHBBI U TPeOOBaHHS K OOECHEUCHUIO
Oe3omacHocTH M (Wim) Oe3BpemHOCTH I 4YejioBeKa (PAKTOpOB Cpelbl OOWUTAHMSY,
YTBEPKAECHHBIX IOCTAHOBJICHUEM IIABHOT'O caHUTapHOro Bpayda oT 28.01.2021 Ne 2;

e [Iporpammsl Bocnutanuss MBOY XKykosckoii CLLI Ne5;

e VyebHoro mrana MBOY XKykosckoii CIHI NoS Ha 2021-2022 yueOHbIi o,

e IIporpammsl «AcTpoHOMUS 10-11»  nus 001eo0pa3oBaTebHBIX LIKOJI,
pexomeHnnoBaHHOM MunuctepctBom OOpaszoBanus u Hayku PO (aBrop B.M.Uapyrum,
[Tpoceemenue, 2017)

Pabouas mporpamma opueHTHpOBaHa Ha Mcroib30BaHue 0azoBoro YMK B.M.Uapyruna
«Actporomus 10-11 xmaccery, 2017.

Ha ocnoBanuu tpeboBanuii ['ocynapctBeHHOro obpazoparenbHoro cranzapra 2010 r. B
coJiep’kaHuu pabodeil mporpaMMbl IO ACTPOHOMHH MPENIOJIaraeTcs peanu3oBaTh aKTyajJbHbIE B
HACTOALIEE BPEMs KOMIIETEHTHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBIM, JEATEIbHOCTHBIN
MOJIXO/Ibl, KOTOPBIE ONPEACISAIOT 3a0auu 00yueHus.

- [IpnoGpereHue 3HaHUI U yMEHUH AJI UCMOJIb30BAHUS B MPAKTUUECKON NESATEIBHOCTH U
IMOBCEAHEBHOM XKU3HU;

- OsgmageHue crnocobaMu MO3HABaTEIbHON, WH(POPMALMOHHO-KOMMYHUKATUBHOW H
pedrekCuBHOI IESITEIbHOCTEH;

- OcBoeHHE NO3HABATENbHOM, HWH(POPMAIIMOHHON, KOMMYHUKAaTUBHOH, pe(IeKCUBHOM
KOMITETECHIIMH.

Komnemenmnocmmuuiii 1oJIXoa ONpeAeNseT CIEAYIoNe O0COOEHHOCTH TpeIbsBICHUS
COJIepXKaHus 00pa30BaHUS:

OHO TMIPEJCTaBIEHO B BHUJAE JEBATH TEMAaTUYECKHX OJIOKOB, 0OOECIeYHBAIOIIUX
dbopmupoBanue komneTeHUM. Takum o00pa3oM, KajleHJIapHO-TEMaTHYECKOe IUIAaHUPOBaHUE
o0ecrieynBaeT  B3aMMOCBSI3aHHOE  pa3BUTHE UM COBEPUICHCTBOBAHME  KIIIOYEBBIX,
oOLIenpeIMETHBIX U TPEIMETHBIX KOMIIETEHIINH.

JIuunocmnasa  opueHTaUs  00pa30BaTEIbHOIO  IpOILECCa  BBIABISET  MPUOPUTET
BOCIHUTATEIbHBIX W pa3BUBarOIMX weneil oOyueHus. CHocoOHOCTh yyaluxcs MOHUMATh
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OPUYMHBI W JIOTUKY pPa3BUTHS (DU3NYECKHX TPOLIECCOB OTKPBIBAET BO3MOXKHOCTH JIJIS
OCMBICIICHHOTO BOCIPHSTHS BCErO0 Pa3HOOOpa3usi MHUPOBO33PEHUECKUX, COLUOKYIbTYPHBIX
CHCTEM, CYIIECTBYIOIIMX B COBpeMeHHOM Mupe. Cucrema ydeOHBIX 3aHATHH MpHU3BaHA
CHOCOOCTBOBaTh PA3BUTHUIO JIMYHOCTHOM CaMOMAEHTH(HKALUK, TYMaHUTApHOM KYyJIbTYpPbI
MIKOJBHUKOB, UX IMPHOOLICHUI0O K COBPEMEHHOW (hM3MYECKOW HAyKe M TEXHHUKE, YCHIICHUIO
MOTHUBAIMH K COLIMAJIbHOMY ITO3HAHUIO U TBOPYECTBY, BOCIIUTAHUIO JINYHOCTHO U OOLIECTBEHHO
BOCTPEOOBAHHBIX KA4ECTB, B TOM YHCJIE IPAXKIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

Jeamenvnocmuplii  TOAXOA OTPakaeT CTPATETUI0 COBPEMEHHOM 00pa3zoBaTeabHOM
HOJUTHUKHA: HEOOXOJUMOCTh BOCIMTAHMSA YEJIOBEKA W Tpa)kJIaHWHA, HWHTETPHPOBAHHOTO B
COBPEMEHHOE €My OOIIEeCTBO, HALIEJIEHHOT0 Ha COBEPLIEHCTBOBaHME 3TOro oduectsa. Cucrema
YPOKOB COpPUEHTHpOBaHa HE CTOJIBKO Ha IepeAady «TOTOBBIX 3HAHUN», CKOJIBKO Ha
(GopMHpOBaHHE AKTMBHOM JMYHOCTH, MOTHBHPOBAHHON K CaM000pa3oBaHMIO, oOiajaroieit
JIOCTaTOYHBIMM HaBBIKAMU U IICUXOJIOTUYECKUMHU YCTAaHOBKAMHU K CaMOCTOSITEIbHOMY IIOHCKY,
0TOOpY, aHAJIN3Y U UCIOJIb30BAaHUIO UHPOPMALUHU. DTO IIOMOKET BBITYCKHUKY alalTUPOBATHCS
B MHpeE, rie 00beM HH(POpPMAIMN pacTeT B T€OMETPHUYECKOW MPOTPEecCUH, IAe COLMalbHAs U
npodeccuoHaIbHAsl YCHEIHOCTh HAMPSIMYIO 3aBUCST OT MO3UTUBHOI'O OTHOUICHUS! K HOBAaLUSM,
CaMOCTOSITEIbBHOCTH MBIIIJICHUS! U WHULIUATUBHOCTH, OT TOTOBHOCTH IPOSIBJIATH TBOPUYECKUUN
HOJIXOA K Jelly, UCKaTh HECTaHJapTHbIE CHOCOObI pelIeHus MpodiieM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3aUMOJEHCTBUIO C JIFOJIbMHU.

B cooTtBeTcTBHU € 3THM peanusyercs MoauUIMpoBaHHAs Iporpamma «ActpoHomus 11
kinace», B.M.Yapyruna, B o6beme 33 9acos.

OcHOBOI 1ienenosaraHusl sIBJISETCS OOHOBJEHHE TPEOOBAaHMM K YPOBHIO IHOJATOTOBKU
BBIITYCKHUKOB, OTPAKAlOIee BAKHEHIIYI0O OCOOECHHOCTh IE€JarorM4ecKOi  KOHICTIHUU
rOCyJapCTBEHHOI'O CTaHJapTa— IEPeXo]] OT CyMMbI «IIPEIMETHBIX pe3yJbTaToB» (TO €CTh
00pa30BaTEeNbHBIX PE3YNIBTATOB, JOCTUTAEMBIX B PAMKaX OTIEIBHBIX y4eOHBIX MPEIMETOB) K
MEXIIPEIMETHBIM M HMHTETPaTUBHBIM pe3ysbTaTaM. Takue pe3ysbTaTbl MPEICTaBIIAIOT COOOH
0000IIEHHBIE CIOCOOBI JEATETBHOCTH, KOTOpPHIE OTPAXKAIOT CHeUU(UKY HE OTIENbHBIX
OpeIMETOB, a cTymeHed oOmero oOpa3oBaHMs. B rocymapcTBeHHOM CTaHIapTe OHHU
3a)UKCUPOBAaHBl KakK o0Omue ydyeOHbIe YMEHHS, HABBIKM U CIOCOOBI YEIOBEYECKOU
JESATEIIBHOCTH, 4TO IPEANOJaraeT IOBBIIIEHHOE BHUMAHHE K PAa3BUTHIO MEKIIPEIMETHBIX
CBsI3€M Kypca.

Jlunaktudeckas MoJesib 00y4eHHs U MeJarOrn4eckue CpeACcTBa OTPaKAOT MOAECPHHU3ALIMIO
OCHOB y4eOHOro Mpoliecca, UX NepEeoOpUEHTAI0 Ha JOCTUKEHUE KOHKPETHBIX pE3yJIbTaToOB B
BUjie chOpMUPOBAHHBIX YMEHUN U HABBIKOB YUYAIIUXCsl, 0OOOLIEHHBIX CIIOCOO0OB JESTEIbHOCTH.
Oco0oe BHUMaHME y/eseTCs I03HABATEIbHOM aKTUBHOCTH YJalllUXCsl, UX MOTUBUPOBAHHOCTH K
CaMOCTOSITeNIbHOW y4ueOHOW paboTe. DTO mpeamnosaraeT Bce 0ojiee MIMPOKOE HCHOIb30BaHUE
HETPaJUIMOHHBIX (OpPM YpPOKOB, B TOM UYHCJIE€ METOJIMKH JIEIOBBIX HUIp, MNPOOJIEMHBIX
JIMCKYCCH, TOATAIMHOT0 (hOPMUPOBAHMS YMEHUS PEIIaTh 3a0a4H.

Ha crynenu mnonHOM, cpeaHeil MIKOJbI 3aJaud y4eOHBIX 3aHATUN ONpPENENEeHbl Kak
3aKpeINIEHUE YMEHMM pa3fenaTh IPOLECChl Ha JTalbl, 3BEHbS, BBIICIATH XapaKTEpHBIC
IMPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, ONpPEIENISITh CTPYKTYpy OOBEKTa TO3HAHMS, 3HAYUMbIE
(GYHKLIMOHAJIbHBIE CBSI3W W OTHOLIEHUS MEXIY YacTSIMHU LIEJI0ro, CPaBHUBATh, CONOCTABIIATH,
KJIaCCU(UIIUPOBATh, PaHXKUPOBATh OOBEKTHI MO OJHOMY WM HECKOJBKUM MPEII0KEHHBIM
OCHOBaHMAM, KpuTepusM. [IpuHIMIIUANbHOE 3HAYEHHWE B paMKax Kypca ImpuoOpeTaeT yMeHHe
pa3iuyath (akThl, MHEHUS, 10Ka3aTE€IbCTBA, TUIIOTE3bl, AKCHOMBI.

Cucrtema 3aaHuil npu3BaHa 00ECIEYUTh TECHYIO B3aMMOCBS3b PA3JIUYHBIX CIIOCOOOB M
dbopM y4eOHOH NeATENbHOCTH: HCIIOJIb30BAHUE PA3IMYHBIX AJITOPUTMOB YCBOCHHS 3HAHUU U
YMEHMM TIpU COXPAHEHUM €IMHOM COAEP)KATEIbHOW OCHOBBI Kypca, BHEIPEHHE TIPYIIIOBBIX
METOJIOB pabOThI, TBOPUYECKUX 3aJaHUN, B TOM YHCII€ METOAUKHU UCCIIE0BATEIbCKUX MPOEKTOB.

Crerndukoir  yuyeOHOM TNPOEKTHO-HUCCIIEAOBATENILCKOM  JIEATENILHOCTH  SIBISETCS  ee
HAIpaBJIEHHOCTh Ha pa3BUTUE JIMYHOCTH, U HA TIOJy4yeHHE OOBEKTUBHO HOBOTO
HCCIJIE0BATENIBCKOTO pe3ysbTaTa.



Ilenv yuebHO-uccnedosamenvckoil OeamenbHocmu — TPUOOPETCHHUE YUALTUMHUCS
MO3HABATEIbHO-UCCIEAOBATENbCKOM  KOMIIETEHTHOCTH,  MPOSBISIOLICICS B OBJIAJICHUU
YHHUBEPCAJIBHBIMU CIIOCOOAMH OCBOCHHUS JEHCTBUTEIBHOCTH, B PAa3BUTUU CIHOCOOHOCTH K
HCCJIEIOBATEIbCKOMY MBILIUICHUIO, B AKTUBM3AIMHM JIMYHOCTHOM TO3MIMM YydYallerocs B
00pa30BaTeIbHOM MPOIIECCE.

Mo tybHBIN MPUHIMIT TO3BOJIIET HE TOJILKO YKPYIHHUTH CMBICIIOBBIE OJIOKU COJEpKaHUS,
HO ¥ TIPEOJIOJIETh TPAAMLIMOHHYIO JIOTUKY U3YYEHHUsI MaTepuaia — OT €IUHUYHOrO K 00IemMy u
BceoOuIemMy, oT (hakToB K IpoleccaM M 3aKOHOMEPHOCTSIM. B yClIOBUSIX MOJYJIBHOTO MOJAX0Ja
BO3MOYKHA COBEPILICHHO WHAs cXeMa M3yueHUs (PU3NYECKHX MPOIECCOB «Bceodiiee — obriee—
CAMHUYHOEY.

AKIEHTHPOBAaHHOE BHHMAaHHE K TMPOAYKTUBHBIM (opMam y4eOHOW JesITeIbHOCTH
MpeJoiaraeT akTyalnu3aluio UHGOPMAIMOHHON KOMIETEHTHOCTH ydamuxcs: ¢GopMUpOBaHHE
NPOCTEHIINX HABBIKOB pabOTHI C MCTOYHHMKAMH, (KapTOrpa)MuecKMMU U XPOHOJIOTHUECKUMH)
MaTepuaiamMu. B TpeGoBaHHMSAX K BBIIYCKHHKAM CTaplleld IIKOJbI KIIOYEBOE 3HAUYEHUE
NPUIAETCS KOMIUIEKCHBIM yYMEHHUSIM IO MOMCKY M aHadu3y HMH(OpMAIMH, MPEICTaBICHHON B
pa3HbIX 3HAKOBBIX CHUCTeMax (TEKCT, TalJuIla, CXeMa, ayJuOBU3YaJbHbIN Psijl), UCIIOIb30BAHUIO
METO/IOB JIEKTPOHHOM 00paOOTKH MPH MOUCKE U CUCTEMATU3AIIMN HH(POPMALIHIH.

Crneuuduxa uened M coaepkaHHs U3YYCHHUS AacTPOHOMUU Ha 0a30BOM YypOBHE
CYIIECTBEHHO TMIOBBIIIAET TPeOOBaHUS K pE(ICKCHBHON JAEATENBHOCTH yYaIIUXCS: K
00BEKTUBHOMY OIICHHUBAHUIO CBOMX Y4YE€OHBIX TOCTHIXKEHHI, MOBEJACHHUS, YepPT CBOCH JIMUYHOCTH,
CIOCOOHOCTH ¥ TOTOBHOCTH YYHUTHIBATh MHEHUS APYTHX JIIOACH MPH ONpPEACTICHIH COOCTBEHHOM
MO3UIMN U CaMOOILIEHKEe, MOHUMAaTh IIEHHOCTh 00pa30BaHUsl KaK CPEICTBA Pa3BUTHS KYIbTYpPbI
JMYHOCTH.

Jns uHpOPMAIMOHHO-KOMITBIOTEPHON MOJACPKKUA Y4eOHOro Ipolecca Mpearnoiaraercs
HCTIOJIB30BaHUE TIPOTPAMMHO-TIEIATOTMYECKIX CPECTB, PEATH3yEMBIX C IIOMOIIBI0 KOMITBIOTEPA
(Ha Oa3ze kabmHETa MEANANPOrPAMM C HHTEPAKTHBHOMN JOCKOM).

TpeOoBanus K ypoBHIO MOAT0OTOBKH yyamuxcs 11 kiaacca
00/1)ICHbL 3HAMb:

VimMeHa BBIJAIOIIMXCS ACTPOHOMOB, CHEHU(PHKY aCTPOHOMUYECKHX HaOJIIOJCHUH,
OCHOBHBIE JJIEMEHTHl HeOecHON cdeprl, Teopemy o BbicoTe llomroca Mmwupa, NPUHIUIIBI
OIIPEEICHUS TOPU3OHTAIBHBIX U JKBATOPUAIBHBIX KOOPAMHAT CBETHJI, CBSA3b CMEHBI CE30HOB
roja ¢ roJoBbIM JBMXEHHEM 3emin BOKpyr CosiHIa, MPUHLMIBI pa3JIeNeHUus MOBEPXHOCTU
3eMiIM Ha KJIMMaTHUYECKHE T10sica, OCOOEHHOCTH pa3JIMYHbIX CIIOCOOOB CuYeTa BpPEMEHH,
INPUHLMUIIBI, JIEKAIIHE B OCHOBE COCTaBICHUs KaJICHIApeH, IIOHATHE aCTPOHOMUYECKOU
€IMHUIIBI, TEIMOLEHTPUUYECKYI0 KapTHHY CTpoeHus CONHEYHOH cHucTeMbl. KOH(UTypaiuu
BHYTPEHHUX M BHEIIHMX ILJIAHET, 3aKOHBI JABMIKCHUS ILJIAHET, MPUHIMIIBL, JIEKAIIUE B OCHOBE
BbIOOpa TPACKTOpPHM KOCMHUYECKHUX cTaHiui k TenamM CoMHEYHOW cUCTeM, HPUYUHBI
BO3HUKHOBEHHUS NPUIMBHBIX CWJI W UX BIUsAHUE Ha JBWXKeHHEe Tea COJIHEYHON CHCTEMBI,
pa3ianuHble cBoicTBa Tel CONMHEYHOU CUCTEMBI.

IlousTus: 3BE3MHOU BEJIMYMHBI, rmapajiakca, CBETUMOCTH, TJIaBHOM
MOCJIEI0BATEIbHOCTH, COJTHEYHON MOCTOSIHHOM, KOHBEKIIUH, KOHBEKTUBHON 30HBI, (hoTOChEpHI,
rpaHyl, XpoMocdepbl, COJTHEYHOW KOPOHBI, MPOTyOepaHIla, COJTHEUHBIX BCIIBIIIEK, COTHEUHBIX
IIATEH, COJITHEYHOr0 BeTpa, MileyHOoro nyrH, I'amakTuky, 3BE3MHOIO CKOIUICHHMS, PACCEIHHBIX U
LIAapPOBBIX CKOIUIEHWM, TAHICHIMAIbHOM W JIy4EeBOM CKOPOCTEH, MEX3BE3THOU Cpensl,
pa3peXEHHOr0 ra3a, MEK3BE3JNHONW MBLIM, Ta30MIbUIEBOrO CIIOS, CBETIBIX M TEMHBIX
TYMaHHOCTEH, KOCMHUYECKHUX JIy4el, IPaBUTAlMOHHON KOHJIEHCALNH, TPOTOIUIAHETHBIX JUCKOB
TaJIaKTUK, JUIMNTHUYECKUX, CIUPAIBHBIX M HENPABUJIbHBIX TaJIAKTUK, CKOIUIEHUH TalaKTHK,
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B3aMMOJEHCTBYIOIUX TaJaKTUK, TAJaKTUK C aKTUBHBIMM SIAPaMHU, PaAUOrallakTUK, KBa3apoB,
PEIUKTOBOTO M3Jy4eHUsA. ['MmoTe3y O CylmecTBOBaHMM >KM3HU BO BceneHHOW, XapakTtep
JIBYDKEHUS 3BE3/ B AUCKE M ceprUUecKoil cocTaistomei ['anaktukuy, oOmme npeacTaBieHus o
pasmMepe u CTpykType [I'amakTtuku, HampasiieHMe Ha LEHTp [‘aJlakTHKH, BO3MOXHOCTb
UCITIOJIB30BAHUS CHEKTPAIBHOTO aHaIM3a ISl M3y4eHHUsS HEOECHBIX OOBEKTOB, (HU3MUYECKHMA
cMbIcsl 3akoHa BuHa m nmpunnuna Jlomnepa, npuHOun paboThl, Ha3HAUYCHUE U BO3MOKHOCTHU
TEJIECKOTIOB, CBS3b (U3WYECKUX XapaKTePUCTUK 3BE3N MEXIy COOOW: TeMmIeparypsl,
CBETUMOCTH, 3BE3THOM BEJIMYUHBI, IBETA, MACCHI, IJIOTHOCTH, Pa3MePa, CBA3b 3EMHBIX SIBJICHUH C
akTUBHOCThIO CoOJIHIIA, METOJbl ONPEIENICHUs PACCTOAHUM (METOABI TE€OMETPUYECKOIO U
CHEKTPAJIBHOI0 INapajiakca), 0COOEHHOCTH (DPU3MUYECKOIO COCTOSHUS BELIECTBA BHYTPH 3BE3J,
UCTOYHUKHA SHEPruM 3BE3N, HaOIIOAaTENbHBIE OCOOCHHOCTH O€NbIX KapJIMKOB, HEHTPOHHBIX
3BE3]l, NMEPEMEHHBIX 3BE3/, HOBBIX M CBEPXHOBBIX 3BE371, OCOOEHHOCTH HBOJIOLMM 3BE3]
Pa3IMYHON MacChl, METOJ ONPEICICHHUsI PACCTOSIHUN MO KPaCHOMY CMEIEHUIO, 3aKOH Xab0ua,
CYLIHOCTh OJIHOPOJHBIX M30TPONHBIX Mojenell BceneHHOH, 0 BO3MOMKHOCTAX HaOIIOACHUSA
JNanEKUX TaJlaKTHK B AMIOXY UX '"MosogocTu".

00J1)ICHbL YMEMb:

Haxomuth Ha HeOe spuaiiime 3Be3Nbl, padoTaTh CO 3BE3NHON KapToW (ONMpenensTh
KOoopAuHaThl 3BE31, mosnoxeHue ConHua B J1000H JeHb rojaa, BUAMMYIO 001acTb HEOECHOM
cdepsl U TaHHOM IHUPOTHI B 3aJIaHHOE BpeMs 'oJia U CYTOK), pelllaTh 3a/1a4d Ha ONpe/elieHUE:
BBICOTHI M 3€HUTHOT'O PAaCCTOSIHUSI CBETHJIA B MOMEHTHI KYJIbMHHALIUH, TeOrpaduIecKOi MUpPOTHI
TOYEK 3E€MHOM MOBEPXHOCTH MO ACTPOHOMUYECKHUM HAOIIOJIEHUSM, JYHHBIX (a3, mepuosioB
BO3MOXXHOT'O HACTYILJICHUS 3aTMEHUH, CHHOAMYECKOTO W CHUJEPUYECKOrO MEpPHOJOB IUIAHET,
paccTosHUIM 10 HEOECHBIX TN M WX MapajulakcoB, KOHPUTYpalUW TIaHET, HA KUCIOJIb30BaHUE
dbopmyi: 3akoHoB Keriepa, 3akoHa BCEMUPHOTO TATOTEHHS, |- B 2-1 KOCMHUYECKUX CKOPOCTEH,
MOJIb30BaThCAd ACTPOHOMMYECKUM KaJICHIApEM JUIsl TOJYyYEHHsS] CBEACHUUW O JBUKEHUU U
BO3MOXKHOCTSIX HaOmoeHust Tes1 ColHeYHON cucTeMbl, HaxoAuTh Teaa COoNHEeYHOW CUCTEMBI Ha
HeOe BO BpeMs HaOJIIOICHHMIA.

Pemarsb 3anaun Ha ucnonb3oBaHue npuHuuna Jlomnepa u 3akoHa BuHa, Ha onpenenexnue
Macchl HEOECHBIX TE€J MO CKOPOCTSIM OPOUTAIBLHOTO ABMXKEHUSA, HA OINPe/IeJICHHE PACCTOSIHUM 10
3BE3/], HA CBSA3b MEXJY CBETUMOCTHIO, pPaJlyCcoOM M TEMIEpaTypoil 3Be3/bl, HAa OMIpEIEIICHUE
pacctosHUi 10 ranakTuK. OLEeHUBaTh pPa3pellaronlyl0 CIOCOOHOCTh  (AU(PAKIMOHHYIO)
TEJECKOIOB, TI0Jb30BaTbCsl IIKAJIOW 3BE3AHBIX BEJIMYMH, JuarpamMmon 'remmeparypa-
CBETMMOCTB'", CBS3bIBaTh TAHICHIMAIbHYIO U JIy4€BYIO CKOPOCTH HEOECHOro Tela C €ro
IIPOCTPAHCTBEHHOM CKOpPOCTHIO, TPyOO OLIEHMBAaTh Maccy ['alakTHKU MO CKOPOCTHU KpPYroBOTO
JBYDKEHUS 3BE3], pa3nuyaTh Ha Qororpadusx pazIuyHble THUMBl 3BE3AHBIX CKOIUICHUHA W
MEX3BE3/IHBIX TYMaHHOCTEH, ONpEeAeNsiTh PACCTOSIHUE 0 TaJlaKTHMK MO KPAaCHOMY CMEILEHHIO,
00BSICHATH CMBICI OHATHUH "paciupsitomasicss Becenennaa" u "penukroBoe u3inydeHue".

IlnanupyemMble pe3yJibTaThbl OCBOEHMSI Y4eOHOro mpeaMera mo uroram oO0ydenusi B 11
KJ1acce

*  Ilomyuuts mpexacraBieHus o0 CTpyKType U Macmtabax BceeneHHoH u MecTe yenoBeka B
Hell. Y3HaTh O CpeAcTBaxX, KOTOPbIE HMCHOJIb3YIOT aCTPOHOMBI, YTOOBI 3arjisiHyTh B CaMble
yJanéHHble Yrojku BceneHHON U yBUIETh HEOECHBIE Tella He TOJIBKO B HEIOCTYIHBIX C 3eMIU
JIUana3oHax JUIMH BOJIH 3JEKTPOMarHUTHOTO H3Jy4YeHHs, HO W y3HaThb O HOBBIX KaHajax
nonyueHuss wHPoOpMAMK O  HEOECHBIX  TemaX ¢ [OMOIIBI0  HEUTPUHHBIX U
IPaBUTALMOHHOBOJHOBBIX TEJIECKOIOB.

* V3Hath O HaAOMOJAEMOM CIOKHOM JBIbKeHWU TutaHeT, Jlyasl u ConHia, ux
uHTepnperanuu. Kakyto pons urpanu HaOmoaeHus 3atMennit JIyaer m CoyiHIIA B JKH3HU
oOImiecTBa M UCTOPHUS MX HaydyHOro oObsicHeHMs. Kak Ha OCHOBE aCTPOHOMMYECKHX SIBJICHUM
JIOJIM HAYYUIIUCh U3MEPSITH BpEMs M BECTH KaJleHAaph.



* V3Harh, Kak Omarojmaps pa3BUTHIO ACTPOHOMHH JIIOIW MPHILIN OT MPEICTABICHHUS
TEOLICHTPUYECKOW CHCTEMBI MHpPa K PEBOJIIOIMOHHBIM IPEICTABICHUSM TIEIHMOLEHTPUYECKON
cucteMbl Mupa. Kak Ha ocHOBe mocieHe ObUIM OTKPBITHI 3aKOHBI, YIPABISAIOMINE IBUKCHUEM
IJIAHET U, B KOHIIE KOHIIOB, 3aKOH BCEMUPHOIo TArOTEHUSI.

* Ha nmpumepe UCHOJIB30BaHUS 3aKOHA BCEMHUPHOI'O TATOTEHUS, IIOJIYYUTh IPEICTABICHUS
0 KOCMHUYECKHX CKOpPOCTSIX, Ha OCHOBE KOTOPBIX PACCUMUTHIBAIOTCS TPACKTOPUHU IOJIETOB
KOCMHUYECKHX allapaToB K IUIaHETaM. Y3HaTh, KaK IMPOSABIAET ce0s BCEMHUPHOE TATOTEHHE Ha
ABJICHUSX B cucTeMe 3eMsi-JlyHa 1 3BOIIOIMIO 3TOI CUCTEMBI B Oy IyILIEM.

*  VY3HaTh O COBPEMEHHOM IIpEACTaBICHUH, O cTpoeHUU COJHEUYHON CUCTEMBI, O CTPOCHHUH
3eMiIu Kak IUIaHeTa U MpUpoje MapHUKOBOro 3¢ ¢dekra, 0 CBOMCTBAaX IUIaHET 3€MHOM IPYMIbl U
IUTAaHET TUTAHTOB, U 00 MCCIIEJOBAHUSAX aCTEPOMJIOB, KOMET, METEOPOHIOB, U HOBOTO Kjacca
HEOECHBIX TN KapJIMKOBBIX IIAHET.

* Ilonmyuyntp mpexacraBieHHE O METOAAX AaCTPOPU3NUYECKUX HCCIEAOBAHUSAX M 3aKOHAX
(bu3KKH, KOTOPBIE UCIIONIB3YIOTCS U1 U3YYeHUS (PU3NUECKH CBOMCTB HEOECHBIX Tell.

*  VY3narp npupony CoiHIAa U €ro aKTUBHOCTH, KaK COJIHEYHAs aKTUBHOCTh BIIMAET Ha
KIuMaT U Ouocdepy 3emiin, Kak Ha OCHOBE 3aKOHOB (PU3MKH MOXKHO PacCUUTaTh BHYTpEHHEE
crpoenne CoiHIA M KaK HAOMIOJEHHS 3a MOTOKKM HeWTpuHO oT COoJHIA yAajioch 3arisiHyTh B
ueHTp CouHIle U Y3HAaTh O TEPMOSAIEPHOM UCTOUYHUKE SHEPTUU.

*  VY3HarTh, KaK ONpPENEIIIOT OCHOBHBIE XAPAKTEPHUCTHUKHU 3BE3J M HUX B3aHUMOCBS3b MEXIY
co00if, 0 BHYTpEHHEM CTPOEHUH 3BE3/ U HCTOUYHUKAX WX DHEPIHH; O HEOOBIYHOCTH CBOMCTB
3BE3/1 OENBIX KapJIMKOB, HEUTPOHHBIX 3BE3/ M YEPHBIX ABIP. Y3HATh, KaK POKIAOTCA, )KUBYT U
YMUPAIOT 3BE3/IBI.

*  VY3HaTh, KaK MO HAOMIONEHUSM MYJIbCUPYIOMNX 3BE3M medena OnpeaensiTh pacCTOSHUS
JI0 IPYTHX TaJIaKTHK, KaK aCTPOHOMBI 110 HAOIIOACHUSIM IBOMHBIX U KPATHBIX 3BE3] OMPEICIISIOT
UX MacCCBI.

* Ilonyuuth mpeacTaBi€HUs O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3/ M KaK B 3BE31aX
00pa3yroTcs TSHKENbIE XUMUYECKUE 3JIEMEHTHI.

*  V3Harp, Kak ycTpoeHa Hama ['amaktuka — Mneunsiit IlyTs, Kak pacrpeneneHsl B HEU
paccesiHHbIE M 1IapOBble 3BE3HBIE CKOIUIEHHUS, M 00Jlaka MEX3BE3IHOTO raza u mnbuid. Kak c
NOMOIIbI0 HaOMIOAeHN B HH(paKpacHBIX JydaX YAaIoCh IMPOHUKHYTh Yepe3 TOJIy
MEX3BE3THOTO T'a3a U NbUIA IPOHUKHYTh B LEHTP ['alakTUKM, YBUIETh BH)KEHHE 3BE3] B HEM
BOKPYTI' CBEPXMAaCCUBHOU YEPHOU JBIPHI.

* IlomyunTs mnpeacTaBICHUE O PA3IUYHBIX THUIAX TAJAKTHK, y3HaTh O IPOSBICHUAX
AKTUBHOCTM TAJAKTUK M KBa3apoB, M pACHPEACIICHUM TalakTUK B IPOCTPAHCTBE U
(OpMHUPOBAHNY CKOIUIEHUH U SIMEUCTON CTPYKTYPbI UX PaclpeieIeHHUs.

* V3HaThb O CTPOCHMHM M OBOJIOLUHM YHHMKaJbHOro oOBekTa BceneHHoil B 1iemoM.
[TpocnenuTe 3a pa3BUTHUEM MPEJCTABIEHUNH O KOHEYHOCTH M OeCKOHEYHOCTH BceneHHoil, o
(byHIaMEeHTAlIbHBIX MapaoKcaxX, CBA3aHHBIX C HUMHU.

* TloHATh, Kak U3 HAOJIOJAEMOTO0 KpPAaCHOTO CMEILIEHHUS B CIEKTpax NalEéKuX TallakKTHK
MPUIIUIA K BBIBOJY O HECTAIlMOHAPHOCTH, pacliupeHuu BeeneHHo, 1, 4To B MPONLIOM OHA Oblia
HE TOJIKO IJIOTHOM, HO ¥ TOpsiYel M, 4TO HaOJI01aeMO€e PETUKTOBOE M3ITYyUEHHE TOITBEPKIACT
ATOT BayKHBIW BBIBOJI COBPEMEHHOM KOCMOJIOTHU.

*  VY3Harh, KaK OTKPBUIM YCKOPEHHOE pacIlIMpeHue BCeneHHO M ero CBA3bI0 C TEMHOU
SHEpPruer U BCEMUPHOW CHUIION OTTAJIKUBAHUS, IPOTUBOCTOSIIEN BCEMUPHOM CUJIE TATOTEHUS.

* VY3HaTb 00 OTKPHITMM SK30IJIAHET — IUIAHET OKOJIO JAPYruX 3BE3] U COBPEMEHHOM
COCTOSTHUU MPOOIEMBI TOMCKA U CBSI3U C BHE3EMHBIMU ITUBUITH3AIMSIMH.

*  Hayuutbcs npoBoAUTH MpOCTEHIINE aCTPOHOMUYECKHE HAOIIOIEHUSI, OPUEHTHPOBATHCS
cpeau SApKUX 3BE3N M CO3BE3NMH, M3MEpATh BbICOTHI 3BE31 M CosHLA, ONpenensaTh
ACTPOHOMHUYECKMMHU METOJIaMU BpeMsi, WIMPOTYy M JIOJTOTYy MecTa HaONIOACHUH, H3MEpSATh
quametp CoslHIIa U U3MEPSITh COTHEUHYIO aKTUBHOCTD U €€ 3aBUCUMOCTb OT BPEMEHH.



OnucaHue mecta yuebHoro npegmeta B yue6Hom nnaHe

B coorBerctBuM ¢ (denepanbHbIM 0a3UCHBIM y4eOHBIM IUTAHOM M NPUMEPHON
POTPaMMOIi 110 aCTPOHOMHUH TpeaMeT «ActpoHomusi» B 11 Kilacce m3ydaeTcss OJMH 4Yac B
HEJIeIIO.

B cootBerctBum ¢ yuebubM uranom MBOY Xykosckoit CII NeS na 2021-2022
y4eOHBIN TOJ] KOJTMYECTBO 4acoB - 34 4. (1 yac B HeeI0)

e B l-Mmnonmyromuun — 16 wacor
¢ Bo 2-m nonyroauu — 18 yacos

Conep:kanue Kypca
BBeneHnue B acTpOHOMMIO

Ctpoenue u macitadbl BeeneHHOH, 1 COBpeMeHHbIe Ha0II0IeHUS

Kakue tena 3anonustor Beenennyro. KakoBbl X XapaKTEpHbIE pa3MEPbl U PACCTOSIHUSA
Mexny HuMmu. Kakue gusuueckue yclioBus BCTpeyaroTcs B HUX. Beenennast pacmupsiercs.

'me u xak paboTarOT caMble KpYMHBIE OINTHYECKHE TeliecKombl. Kak acTpoHOMBI
UCCIEAYIOT TamMma u3ilyueHue BcenenHoil. UYTo yBuJenuM  rpaBUTALMOHHOBOJIHOBBIE U
HEUTPUHHBIE TEJIECKOIIBI.

AcTpometpus

3BE31HOC HEOO U BUAMMOE JIBHIKCHNE HEOSCHBIX CBETHII

Kakwue 383161 Bxoaat B co3Be3aust Opuona u Jlebens. ComnHile ABUKETCS MO IKJIMITHKE.
[1naHeTs coBepIIalOT METIE00pa3HOE JIBHXKCHHE.

HebecHbie K0oOpAUHATHI

Uro takoe HeOCCHBIH SKBAaTOp W HEOCCHBIH MepuawaH. Kak CTposSIT 3KBaTOPHUATBHYIO
cuUcTeMy HeOeCHBbIX KoopauHaT. Kak cTposIT ropu30HTAIBHYIO CHCTEMY HEOECHBIX KOOPAMHAT.

Buaumoe nBuxenue mnanet u ComHia

[TetneobpazHoe NBMKEHUE TIIAHET, MOMSITHOE U MPSIMOE JIBIKEHUE TUTAHET. DKJIUMTHKA,
30/IMaKkaibHbIe co3Be3ausl.  HepaBHomepHoe aBuxkeHue COJIHIIA MO IKITUTNITUKE.

JBr>xenue JIyHbl 1 3aTMEHUSA

®a3pl JIyHbl U CHHOJIWYECKUN MECSI, YCJIOBHUS HACTYIUICHUS COJHEYHOI'O M JIYHHBIE
3aTMEHUSL.

[Toyemy mpoucxoasT coiHeuHbIe 3aTMeHUs. Capoc U MpeICKa3aHus 3aTMEHUN

Bpewms u kanennapp

3BE3IHOE U COJIHEUHOE BPEMsl, 3BE3THBIA U TPOITMUECKHM TO/I.

YCTpOHCTBO JYHHOTO U COJIHEYHOTO KajeHaaps, MpoOJieMbl WX COTJIacOBaHUs
HOnuaHckuit 1 rpuropraHcKkuil KajaeHaapu.

Heb6ecnas mexanuka

I'ennonieHTpryeckas cucrema Mupa

[IpeacraBnsmn o crpoennn CoOTHEYHOW CHUCTEMBI B AaHTHUYHbIE BpEMEHAa U B
CpEIHEBEKOBbE. [ eMOLIeHTpUYECKasi CUCTeEMa MUpPA, JOKA3aTeIbCTBO BpalleHUE 3€MIIM BOKPYT
Connua. [Tapannake 3Be311 1 onpeieJIeHue pacCTOSIHUE 10 HUX, TApCeK.

3akonbl Kernnepa ABUKEHUS TIIaHET

Otkpeitne M.Kemepom 3akoHOB JBHKeHHs IutaHeT. OTKpbITHE 3akoHa BcemupHOoro
TATOTEHUS U 0000mEHHbBIe 3aKk0oHbI Kemtepa. OnpeneneHue Macc HEOECHBIX TE.

Kocmuueckue ckopoctu



Pacuérsl nepBoii 1 BTopoii KOCMUYECKON CKOPOCTH 1 uX (puznuecku cmpici. [Tonét FO.A.
["arapuna Bokpyr 3emin 1o KpyroBoi opouTe.

Mex1niaHeTHbIe IepeneTsl

[lonsiTHE ONTUMANBHON TPACKTOPUHM MOJETA K TUIaHETe. Bpems monéra K 1mjiaHeTe U 1aTbl
CTapTOB.

Jlyna u e€ BnusiHuE Ha 3eMJTIO

Jlynsslii pensed u ero npupoja, [IpmimBHoe B3aumozericteue Mexay Jlynoit u 3emiuéii.
Vnanenue Jlynol orT 3emuin W 3aMeljieHHe BpaiieHus 3emiud. [Iperneccust 3emMHON ocu U
IIpeABapEHUE PABHOICHCTBHIA.
CTpoeHue COJTHEYHON CHUCTEMBI

Cospemennvie npeocmasnenusn o Coineunoi  cucmeme.

CocraB ConHeuHOUl cuctembl. llmaHeTsl 3eMHONM TpyNIlbl M IUIAHETHl TMTAHTBl KX
npuHIunuaibaeie ommunst. O6mako komer Oopra u nosc Koiinepa. Pazmepsr Ten conHeyHOH
CHUCTEMBI.

Ilhanema 3emnz.

dopma u pazmepsl 3emuin. BayrpenHee crpoenue 3emiu. Ponb mapHukoBoro 3¢ dexra
B (hOpMHUPOBAHUM KJIMMaTa 3eMIH

Inanemot 3emuoit 2pynnoi

Uccnenoanust Mepkypusi, Benepsr u Mapca, ux cxoxects ¢ 3emuéid. Kak mapHUKOBBIi
a¢ddexT rpeer moBepxHOCTh 3emiid M meperpeBaer atmochepy Benepsl. EcTh nu xu3Hb Ha
Mapce. OBomtonus opour cnyrHukoB Mapca @oboca u Jlelimoca.

Ilnanemut cucanmeol.

Ousnueckue cBoictBa IOnutepa, Carypna, VYpana u Henryna. Bynkanuueckoi
nestenbHOCTH Ha cnyTHUke FOnutepa No. [lpupoaa kosen BOKpyT IJIaHET TUTAHTOB.

IInanemul kapnuku u ux céoiicmea.

Maunsie Tena COIHEUHON CUCTEMBI

[Tpupona un aemwxenue acreponsioB. Crenuduka IBIKEHUS TPYIIT acTepOou10B TpOSHIIEB U
I'pexoB. Ilpupona u nBwxkenue komerT. [losc Koiinmepa u Obnako xkomer Ooprta. IIpupona
METEOPOB U METEOPUTOB.

Memeopwvt u memeopumot.

[Tpupona «magatromux 3BE3A», METEOPHbIE IMOTOKM M UX paauaHThl. CBs3b MEXIYy
METEOPHBIMU NMOTOKaMU U KoMmeTamu. [Ipupoaa kaMeHHBIX M KeNne3HbIX MeTeopuToB. [Ipupoaa
METEOPUTHBIX KPATEPOB.

IIpakTnyeckas acrpodusnka u ¢pusnka Coanna

Memoowvt acmpoguzuueckux uccieoo8anuil.

VYCTpoicTBO M XapaKTEPUCTUKU TEJIECKOMOB peQpakTOpoB U pedieKTOpoB. Y CTPOUCTBO
PaAMOTENECKOIIOB, PAAHOUHTEPPEPOMETPHI.

Connue.

OcHoBHble xapaktepuctiku ComHia. OnpeeneHne Macchl, TEMIIEPaTypbl U XUMUYECKOTO
coctaBa Connua. Ctpoenue comHeuHoi atMocdepsl. CoitHeuHast akTUBHOCTh M €€ BIMSHUE Ha
3emito U Ouocdepy.

Baytpennee crpoenne ConHua

Teopernueckuii pacuér temneparypbl B eHTpe ConHua. SnepHbIi UICTOYHUK SHEPTHH U
TEPMOSIIEPHBIE PEAKLIMU CUHTE3a Telus U3 BOJOpPOJA, IEpeHoc »dHepruu u3 ueHtpa ConHnoa
HapyXy, KOHBEKTHBHas 30Ha. HelTpuHHBIN Teneckon M HaOMIOIEHUS MOTOKAa HEHUTPUHO OT
Connua.

3BE31bI

Ocnosnble xapakmepucmuku 36¢30

OmnpeneneHre OCHOBHBIE XapaKTEPUCTUK 3BE3]I MacChl, CBETUMOCTH, TEMIEpPaTyphl H
XUMHUYecKoro cocraBa. CrnekTpainbHas KiaccupuKanus 3Be3 U e€ (pu3nuecKue OCHOBBI.
JnarpaMma CHeKTpalibHbI KJIaCC— CBETUMOCTH 3BE3], CBSI3b MEXIY MACCOM U CBETUMOCTBHIO
3BE3]1



Buympennee cmpoenue 36€30

CtpoeHue 3BE3/1bI IIaBHOM MOCIEA0BATEIBHOCTH.

CtpoeHue 3BE3/] KpaCHBIX TUTAHTOB U CBEPXTUIaHTOB.

benble kapiuku, HEUTPOHHBIE 3BE3/bL, TYJICAPHI U YEPHBIE JBIPHI

Crpoenue 3BE3m OebIX KAapJIMKOB W Mpeaen Ha HX Maccy — mpenen Yanmapacekapa.
Ilynbcapbl 1 HEUTpOHHBIE 3BE3b1. [Ipupoaa 4EPHBIX IbIp U UX MApaMETpPHI.

/leotinvie, Kpamnwle u nepemeHHbvle 36€30bl

Habmroenust 1BOMHBIX M KpaTHBIX 3BE3], 3aTMEHHO-TIEpeMeHHbIe 3BE3/bl. OnpeaeneHue
Macc JBOMHBIX 3BE3n. Ilymbcupyromue nepemMeHHblE 3BE3/bI, KPUBbIE H3MEHEHUs Oiecka
nedens. 3aBUCUMOCTh MEXKIY CBETHMOCTBIO U MepuoioM mynbscanuil y uedeunn. Lledeunsr —
Masiku BO BCeleHHOM , 10 KOTOPBIM ONPEIENIAT PACCTOSHUA 10 NANEKUX CKOIICHUN U TAJIAKTHK.

Hoegbie u ceepxnosvie 36¢3001

XapaKkTepUCTUKU BCIBIIIEK HOBBIX 3BE37. CBsi3b HOBBIX 3BE3]] C TECHBIMH JABOMHBIMU
CUCTeMaMH, COJep>KalIuX 3Be3ay Oenblil kapiuk. [lepeTexkanue BemecTBa U s/IEpHbINA B3pbIB HA
MOBEPXHOCTH Oenoro kapinuka. Kak B3pBIBAIOTCS CBEPXHOBBIE 3BE3MBI.  XapaKTEPHUCTUKU
BCIIBIIIEK CBEPXHOBBIX 3BE3A. ['paBUTAlMOHHBIN Koymamc Oeoro Kapiuka € Maccoi
Yanapacekapa B COCTaBE TECHOM JBOMHOW 3BE3/bI — BCIIBIIIKA CBEPXHOBOM IEPBOr0O THIIA.
B3pbiB MacCMBHOHM 3Be€3[1bl B KOHLIE CBOEH 3BOJIIOLMH — B3PbIB CBEPXHOBOM BTOPOrO THIIA.
Habumronenne octaTkoB B3pbIBOB CBEPXHOBBIX 3BE3].

Deonoyus 36€30: porcoenue HeU3Ho U CMEPMb 36€30

Pacuér  npONOIKMTENBHOCTHM  KM3HM  3BE3  PAasHOM  MacCcel Ha  IJIABHOW
nocyienoBaTeabHOCTH. [lepexol B KpacHblE THIAaHTBl M CBEPXTMIAHTHI IOCIE HCUEpPHAHUs
Bozopoza. CriokoifHast 3BOJIIOLIMS MaJIOMACCUBHBIX 3BE3/1, U TPAaBUTAL[MOHHBIM KOJIJIATIC U B3PbIB
¢ oOpazoBaHMEM HEWUTPOHHOM 3Be3[bl WM YEPHOW MABIPHI MAacCUBHOM 3Be3fbl. OmpenencHue
BO3pacTa 3BE3IHBIX CKOIUICHUH U OTAEJIBHBIX 3BE3] U IPOBEPKA TEOPUHU IBOJIIOLMHU 3BE3].

MueyHsblii IyTh

I'a3 u nvinw ¢ I'anaxkmuke

Kak 00pa3yrorcst oTpakaTelbHbIe TYMAHHOCTH ITOYeMY CBETSTCS MU (y3HBIC TYMAaHHOCTH

Kak KOHLEHTpUPYIOTCS ra30BbI€ U MBUIEBbIE TYMAHHOCTH B ['anakTuke

PaccesiHHbIe M 1IapOBBIE 3BE3IHBIE CKOTICHUS

Habmromaembie cBOWCTBa paccestHHBIX 3BE3AHBIX CKomuieHuid. Habmiomaemble cBOMCTBa
IApOBBIX 3BE3AHBIX CKOIUIEHWH. PacnpeneneHne wu XapakTep ABWKEHHS CKOIUICHUA B
INanaktuke. Pacnipenenenue 38€311, CKOIJIEHUH, ra3a U MbUIXA B [ alakTUKE.

CeepxmaccuBHast Y€pHas IbIpa B IeHTpe ['alakTHKH ¥ KOCMHYECKUE JTYUH.

WudpakpacHpie HaOMIOACHUS IBIKEHUS 3BE3/ B LIeHTpe ['anakTuku u oOHapy>KeHHEe B
HEM CBEPXMACCHUBHOM 4YepHOM JbIpbl. Pacuér

napaMeTpoB CBEPXMAcCCHUBHOM 4€pHOM AbIpbl. HalOmroneHus kocMUYecKux Jiydell M ux
CBSI3b CO B3PBIBAMM CBEPXHOBBIX 3BE31. ['anmakTuku

Kak knaccudummpoBanu ramakTukd mo Qopme M KaMepTOHHas auarpamMma XaOoOma.
CBoiicTBa CHUPATBHBIX, AJUIMNTUYECKUX M HEMPABWIBHBIX TallakTHUK. KpacHoe cmemieHue B
CIEKTpax TaJlakKTUK U OMpeeNieHue pacCTOSHUS 0 HUX. 3aKoH Xab0a

Bpamienue ranaktuk u TEMHas MaTepys B HUX.

AKmuenbvle 2anaKmuKku u Keazapol

[Tpupona aKTUBHOCTH  TaJIaKTHUK, panuoraiakTuKu "
B3aMMO/IeiicTByIoIME TanakTUKU. HeoObIuHbIE CBOMCTBA KBAa3apoOB, UX CBS3b C SJIpaMH FalakTHK
¥ aKTMBHOCTBIO YEPHBIX JIBIP B HHX.

Ckonnenus 2anakmux

Habmionaemble cBOiCTBa CKOIUIEHHH rajlakTUK, PEHTT€HOBCKOE M3JIy4YEHHUE, TeMIlepaTypa
U Macca MEXKTraJlaKTUYeCKOro Ta3a, HEeOOXOJMMOCTb CYIIECTBOBAaHUS TEMHOM Marepuu B



CKOIUIEHHAX TrajakThK. OleHKa Macchl TEMHOM MaTepUM B CKOIUIEHHAX. Sldencras CTpykTypa
pacnpeneneHns ralakTUKU CKOTUIEHHUM rajlakTHK.

Crpoenne u 38001 Beesrennoi

Koneunocmo u 6eckoneunocmov Bcenennoil — napadokcel Kniaccuueckoil KOCMoa02uu.

3akoH BceMHMpHOTO TSTrOTEHUS M TPEACTABICHHS O KOHEYHOCTH M OECKOHEYHOCTH
Bcenennoit. ®@oTomMeTpuyeCKHil mapajokCc U MPOTHUBOPEUMS KIACCHUYECKUX MPEIACTABICHUN O
ctpoennn Bcenennoit u HabmogeHusMu. HeoOXoauMocTe mpHBIEUYEHHS O0OLIeH Teopun
OTHOCHUTEJIBHOCTH I THOCTpoeHusi monaenu BceeneHHo#l. CBsA3b MeX1y TI€OMETPHYECKUMU
CBOMCTBAaMM IIPOCTPAHCTBA BCeIeHHOM ¢ pacipeielIeHUEM U IBUKEHUEM MATEPUU B HEW.

Pacuwuparwwaaca Beenennan

CBs3p cpenHEl IIOTHOCTh MaTepUM C 3aKOHOM paCIIMpPEHUs M TE€OMETPUUYECKUMU
cBoiictBamu Bcenennoi. EBknumoa m HeeBkimpoBa reomerpus Bcenennoit. OmnpeneneHue
paauyca u Bo3pacta BceneHHo.

Mooenwv «2opaueit Becenennoity u peaukmoeoe usnyueHus

OO0pa3oBaHre XMMHYECKHUX DJIEMEHTOB BO Bcenennoit. Obunme renust Bo BcenenHoit u
HEO0OXO0IUMOCTh 00pa30BaHUs €ro Ha paHHUX ATanax sBomolnuu Beenennoil. HeobxoaumocTsb
HE TOJIbKO BBICOKOW IJIOTHOCTH BELIECTBA, HO U €r0 BBICOKOI TeMIlepaTypbl Ha paHHHUX 3Tarax
sBotounu BceenenHo. PenukToBOE M3lyueHHe — U3IIy4eHUE KOTOpOE OCTajloch BO BceneHHoit
OT TOPSIYEr0 U CBEPX IJIOTHOTO COCTOSIHUS MaTepUM Ha paHHMX 3Tanax >KM3HU BceraeHHOM.
Habmroiaemblie cBOMCTBA PENUKTOBOTO u3iny4deHus. [louemy HeoOXonuMo mpuBIeYeHHE OO0IIeH
TEOPUH OTHOCUTEIBHOCTH ISl IOCTPOEHUS MOAENIN BCelleHHO.

CoBpeMeHHbBIE TPOOJIEMBbI ACTPOHOMUH

Yckopennoe pacuiupenue Beenennoii u mémnan snepaus.

Habmronenust cBepxHOBBIX 3BE3] | THIa B Man€Kux ralakTUKax U OTKPBITHE YCKOPEHHOTO
pacuupenusi Bceenennoit. OtkpeiTHe cmibl BcemupHoro orrankuBanus. TEmHas sHeprus
yBenuuuBaeT Maccy BcenenHoit mo mepe eé€ pacmupenusa. Ilpupoma cuibl Beemupnoro
OTTAJIKUBAHUA.

Oonapyscenue nnanem 603ne Opy2ux 36€30.

HabGmronenus 3a aBuxkeHueM 3BE3/1 U ONPENEICHHUS MacC HEBUJIUMBIX CIIyTHUKOB 3BE3,
BO3MYILAIOIIUX UX NPSIMOJMHENWHOE IBMkKEeHHE. Meronbl oOHapyxeHHUs sk3oraHeT. OreHka
YCIIOBUHM Ha MOBEPXHOCTAX 3k301uiaHeT. [louck 3Kk30Iu1aHeT ¢ KOM(OPTHBIMHU YCIOBUSMHU AJIs
JKU3HHU Ha HUX

Ioucku scusnu u pasyma 6o Beenennoii

Pa3Butue mpencraBieHUid O BO3HHMKHOBEHHWHM M CYIIECTBOBAaHUHU >KM3HU BO BceneHHOM.
CoBpeMeHHbBIE OIIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX HMBMWIM3aluid B ['amaktuke. [lombiTku
0oOHapy»XeHHs U MOCHIIKMA CUTHAJIOB BHE3EMHBIM ITUBUIIH3AIUSIM.

TemaTHYecKOe-MOYPOUHOE NJIAHUPOBAHHE
[ToypouHoe MIaHUPOBAaHME PACCUYMTAHO HA | Y aCTPOHOMHM B HEIENI0 U IMOCTPOEHO
CJIEAYIOMIMM 00pa30M: TeMa ypoKa - OCHOBHOM, M3y4aeMblil B KJlacce MaTepHall.

Bgenenue B acrponomuio (1u)

Ilenpto wm3ydeHus JaHHOW TeMbl — [IO3HAKOMHUTb Yy4YalllUXCS C OCHOBHBIMHU
ACTPOHOMUYECKUMHU OO0BEKTaMHM, 3amoiHsAmuMu Bceenennyro: mnanetsl, CoiHIle, 3BE3AbI,
3BE3/IHbIE  CKOIUICHMS, TaJaKTHKH, CKOIUICHHMsS TalakTUK; (U3NYECKUMHU TPOIIECCaMH,
MPOTEKAIOIIMMHU B HUX U B OKpPY’KaIOIEeM MX MpocTpaHcTBe. OHU 3HAKOMSTCS C XapaKTepHBIMU
MaciTabaMu, XapaKTepU3yIOIIMMU CBOMCTBA 3THX HEOeCHBIX Tell. Takke MPUBOAATCS CBEACHUS
O COBPEMEHHBIX OINTHUYECKHX, HWHPPAKPACHBIX, PATUO0, PEHTTEHOBCKUX TEJECKOMax U
oOcepBaTopusx. PakTHUECKH, yJalrecs 3HAKOMATCS ¢ TeMU HEOECHBIMHU TeJlaMU U 00BEKTaMH,
KOTOpBIE OHM B JlaIbHENIIEM OyyT MOAPOOHO H3y4yaTh Ha YpPOKax aCTPOHOMUHU.
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Actpometpus (5 4)

Lenpto n3ydeHus! TaHHON TeMbl — (OPMHUPOBAHUE Y YYAIIMXCS O BUAE 3BE3IHOTO Heda,
pa30MEeHNH €ro Ha CO3BE3/Usl, MHTEPECHBIX O0BEKTaX B CO3BE3AMIX M MHU(DOJIOTHU CO3BE3[IHA,
pa3BUTHE aCTPOHOMHUHU B aHTUYHBIC BpeMeHa. [IpocieanTs, Kak mepexox OT OPUCHTAIUH 110
CO3BE3/IMSAM K MCIOJIb30BaHUIO HEOECHBIX KOOPAWHAT MO3BOJIMI B KOJIMYECTBEHHOM OTHOLICHUHU
U3y4aThb BHJUMBIC JBIDKCHUS TeNl. TakXkKe IEeNbI0 SBISETCS H3yYCHHE BUIAUMOTO JIBHIKCHHS
Counnna, JIyHbl U TUIaHET U HA OCHOBE ATOTO MOJYYHUThH MPEJCTABICHUS O TOM KaK aCTPOHOMBI
HAYYHJIMCh TIPEJCKA3bIBaTh 3aTMEHUS; IMOJIYUYUTh MPEICTABICHHUS 00 OJHOIM W3 OCHOBHBIX 33134
ACTPOHOMHH C JIPEBHEHIINX BPEMECH U3MEPEHUU BPEMEHHU U BEJICHUH KaJleHapSI.

He6ecnas mexanunka (3 yaca)

llenp m3ydeHus TeMbl — pa3BUTee MpelcTaBieHU O cTpoeHud CONHEYHOH CUCTEMBI:
TEOLICHTPUYECKAsl U TeIMOLEHTPUYECKUE CUCTEMbI MHUpa; 3aK0oHbI Kermiepa ABM>KEHUS TUIaHET U
ux 06061menrne Hpl0TOHOM; KOCMUYECKHE CKOPOCTU U MEKIIJIAHETHBIE MEePENETHI.

Crtpoenue CostHeuHo# cucTeMbl (7 yacoB)

Lenp u3yueHus TEMBbl — MOJYYUTh MpPEACTaBICHHE O cTpoeHue COJHEUHON CHUCTEMBI,
U3yduTh (pusmdeckyro npupony 3emiud U JIyHbI, SBI€HUS MPWIMBOB W MPELIECCUU; TMOHSTH
¢uznyeckue OCOOEHHOCTH CTPOEHHS IUIAHET 3€MHOM TpYIIbl, IUIAHET TUIaHTOB U IUIAHET
KapJIMKOB; y3HAaTb 00 OCOOEHHOCTSIX MPUPOJbl U JIBUKEHHUS ACTEPOHJIIOB, MOIYYUTH OOIIHE
MNpEaACTaBJICHHUA O KOMETax, METCOpPAX MW MCTCOpUTAX; IMOJIYYUTb HNPCACTABICHUC O Pa3BUTUC
B3IVISIZIOB M COBPEMEHHBIX MPEJICTABICHUAX O TPOUCXOKICHUN COTHEYHON CUCTEMBI.

Actpodusuka u 3Bé31Hast acTpoHoMuUA (7 YacoB)

Lenp u3ydeHUss TeMbl — TMOJYYUTHh MPEJACTABICHUS O Pa3HBIX THIAX ONTHYECKUX
TEJEeCKOIax, paJHoOTeNIeCKONaXx M MeTofaX HaOMIOJeHW Ha HHUX; O METOJax M pe3yiabTaTax
HaOmoaeHuit CoJHIa, €r0 OCHOBHBIX XapaKTEPUCTHUKAX; O MPOSIBICHUSX COJTHEYHON aKTUBHOCTHU
U CBSI3aHHBIMU C HEH MpolieccoB Ha 3emsie U Ouocdepe; 0 TOM, KaKk aCTPOHOMBI Y3HAIH O
BHyTpeHHeM cTpoeHnn COJHIIA, U, KaK HAOIIOICHUS COJTHEUYHBIX HEUTPUHO, TOATBEPAMIIO HAIIU
npeiacTaBieHuss o mpoueccax BHyTpu ConHIQ; TOTYyYUTh NPEACTABICHUA: 00 OCHOBHBIX
XapaKTePUCTUKAX 3BE3JN, WX B3aUMOCBS3M, BHYTPEHHEM CTPOEHUHU 3BE3] Pa3IMUHBIX THIIOB,
MOHSTh MPUPOAY O€NbIX KapIUKOB, HEUTPOHHBIX 3BE3 U YEPHBIX ABIP, KaK TBOMHBIC 3BE3bBI
MIOMOTAIOT OMNPENEIUTh MAacChl 3BE3], a MYJIbCUPYIOIIME  3BE3IBI  MOMOTAlOT  ONPENECATH
paccrossHUsL BO BceneHHOM;

MOJIYYUTh TIPEJICTABJICHUS OHOBBIX M CBEPXHOBBIX 3BE3/IaX, W, KaK IKUBYT H
YMUPAIOT 3BE3/IBI.

Mueunsiii Iyt — Hama INanakTuka (3 yaca)

[lenpro n3ydyeHue TeMbl - MOJYYUTh MOpeacraBieHue Hamed ['amaktnke — MiedHsblit
[TyTb, 06 00BEeKTax €€ COCTaBIAIONIUX, O paclpeleleHle ra3a U MbUIM B HEH, pacCesHHBIX U
IIAPOBBIX CKOIUICHUSIX, 00 €€ CIHUpaIbHON CTPYKType; 00
WCCIIEIOBAaHUH €€ IEHTPAIBHBIX 00JIacTel, CKPBITHIX OT HAC CHIJIBHBIM TMOTJIOIICHHEM Ta30M U
NBUIBIO, A TAaKXE O CBEPXMACCUBHOW YEPHOM JbIpe, pACIIOJIOKEHHOM B CaMOM LIEHTpE
lNanaktuku.

I'anakruku (3 yaca)

lenp m3yueHuss TeMbl — MOIYYUTh MPEACTABICHUE O PA3IUYHBIX THUIAX TaJaKTUK, 00
OTIpeIeIeHNH PACCTOSIHUAX /10 HUX O HAOIIOACHUAM KPACHOTO CMEILIEHHsI IMHUN B X CIIEKTpax
U 3akoHe Xabbna; O BpAllEHUH TaJaKTUK M CKPHITOW TEMHOM Macchl B HHX; IOJYYUTh
npecTaBiIeHns 00 aKTHBHBIX FJIAKTUKAX M KBazapax W (pu3MyecKux mporeccax, MPOTEKAIOIIHNX
B HHUX, O pacupeleleHUHd TalakKTMK M HX CKOIUIEHHMA BO BceneHHoil, 0 ropsuem
MEXTAJIAKTUYECKOM Ia3e, 3allOIHAIOIUM CKOIIJICHUS TAIAKTUK.
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Ctpoenue u 3BowonusA Beesiennoii (2 yaca)

[enpro M3ydeHus: TEMBI — MMOTYYHUTh MPEACTABICHUE 00 YHUKAaTbHOM 00bekTe BeenenHou
B 1I€JIOM, KaK PeIIaeTcs BOIMPOC O KOHEYHOCTH WM OECKOHEUYHOCTH BceneHnHol, o mapaiokcax,
CBSI3aHHBIX C ATHUMH TMPEACTABICHUSAMHU O TCOPETHYECKHX NPEICTABICHUSX OOIICH TEOpUU
OTHOCHUTEJILHOCTH, JISKAIIMX B OCHOBE IMOCTPOCHHS KOCMOJIOTHYECKHMX Mojeneld BceneHHOl;
Kakue HaOJIoJeHUs MPHUBEIN K paciupsroeiics moaenu BceneHHOH, 0 paanyce M Bo3pacrte
Bcenennoii, o0 BBICOKOW TeMIlepaType BeIlleCTBAa B HayajbHbIC IMEPHOJIbI XKU3HU BcenenHnou u
MPHUPOJIC PEIUKTOBOTO HM3IYYCHHS, O COBPEMEHHBIX HAOIIOIECHUSX YCKOPEHHOTO pPACHIMPEHUS
Bcenennoii.

CoBpeMeHHbIE TPOOIeMBbI ACTPOHOMHH (2 Yaca)

[lenpro HM3ydyeHUsT NaHHOW TEMbI — IOKA3aThb COBPEMEHHbBIC HAIPAaBJICHUS W3YYEHHUS
Bcenennoit, 00 onpeneneHUN pacCTOSHUN JIO0 TaJlaKTUK C MOMOIIBI0 HAOIIOAEHUN CBEPXHOBBIX
3BE31] U OTKPBITUS YCKOPEHHOIO paciiupeHuss BceneHHOW , poyii TEMHOM SHEPrUU U CHJIbI
BceMupHOro oTTankuBaHus; MOJYYUTh MPEJCTaBICHHUS 00 SK30IJIaHETaX M MOMCKA 3K30IUIaHEeT
OJIAarONpPUATHBIX JJIs )KM3HU; O BO3MOXKHOM YHCJI€ BHICOKOPA3BUTHIX IUBWIM3AIMI B HAIIEH
["anakTuke ¥ 0 METO/AAX MOMCKAX JKU3HU M BHE3EMHBIX LIUBUIU3ALUN U MPOOJIEM, CBSI3aHHBIX CO
CBSI3bIO C HUMU.

Y4eOHO-TeMaTHYeCKOe TVIAHMPOBAHNE

Moayb BOCHUTATEIBHOI NPOrpaMMbl

Ne Konunuecrso .
Pasgen, Tema «IIIK0JIbHBIN YPOK»
n/n Yyacos
BaejieHue e JleHb 3HAHUN.
1 6 e ['011 HAYKH U TEXHOJIOTUI
ActpomMeTtpusi e J[au (h)MHAHCOBOIT IPAaMOTHOCTH.
[IpenMeTHBIE AUCTAHITMOHHBIE OJTUMITHA B HA
2 HebGecnas mexanuka 3 caiite «Cupuyc»
Crpoenne CoHeuHOR 7 Bcepoccuiickuii ypok 0€301MacHOCTH MIKOJIHUKOB
3 CHCTEMEL B cetu IHTEpHET

Actpodusuka u o Jlens undopmaruku B Poccn.

.. 7 N

4 3BE3HAs1 ACTPOHOMHUSL e Bcepoccwuiickas akius «Hac koga»
5 MiteuHbIl TyTh 3 [IpenMeTHas Henens
6 lNanakTuku 3 [JeHb Hayku

Crtpoenue u
7 o 2 MyHuumnaneHasa HMK

sporonMs Beenennoi
CoBpeMeHHbIE

8 pOOIeMbI 3 YpoK uccnegosaHne «KocMoc — 3T0 Mbi»

aCTPOHOMUU

Bcezo 34
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INOYPOYHOE TEMATHYECKOE IINTAHUPOBAHUE

1 1 B Henemro. Beero 3a 1 rox o0y4yenus 34 u.

Tembl,
BXOAALIME B HMara
Ne OcHoBHoOe coepkaHue
pasaeJibl 3HATH/MMOHUMATD: YmMmern:
ypoKa . 1o TeMaM
HpuMepHOH Inan dakr
NPOrpamMmbl
Beenenue (1 4)
ACTpOHOMHUSI — HayKa O - 4TO M3y4aeT aCTPOHOMHS;
kocMmoce. [Toustue - poJib HaOJIIOICHUIA B
Bcenennoii. CTpyKTypbl U | aCTPOHOMUH;
Macitadbl BeeneHHOH. - 3HQUEHUE aCTPOHOMUM;
Beenenue B N
1 Janéxue riryOuHbI - 9T0 Takoe Bcenennas; 03.009.
aCTPOHOMUIO .
Bcenennoii - CTPYKTYpa U MaciTadbl
Bcenennoii,
Pecypcuvl ypoka: YueOHuuk
§1,2;.
Actpomerpus (5 4)
3Be3nHoe Hebo. UTo Takoe | - UTO TaKOe CO3BE3/INE, - UCTIOJIH30BATh TIOJBIXKHYIO
co3Be3ue. OCHOBHBIE - HA3BaHUS HEKOTOPBIX CO3BE3AMM, | 3BE3HYIO KapTy Ul PEeLICHUS
CO3BE3/IUsl CEBEPHOTO ux KoHpurypanuio, ansdy CIIEIYIOIINX 3a/1a4:
2 3BE&3qHOE HEOO | MOdyIIapus Ka)KJIOTO U3 3TUX CO3BE3/IUI; a) ONpeAeIATh 10.09.
- OCHOBHBIC TOYKH, IMHUU ¥ KPYTH | KOOPAHMHATHI
Pecypcwi ypoxa: YueOnuk | Ha HebecHOU cdepe: 3BE3]], HAHECEHHBIX Ha
§3 - TOPU3O0HT, KapTy;
HebecHrrit sxBaTOp U - IOJTyICHHAS JTUHUS, 0) 1o 3a/1aHHBIM
HEOECHBIN MEepUINaH; - HeOeCHBIN MepuIuaH, KOOpAWHATaM 00BEKTOB
TOPU3OHTAIILHEIE, - HeOeCHBI! 2KBaTOD, (Comnnue, Jlyna, manetsr)
AKBAaTOPHAILHBIE - OKJIUIITUKA, HAHOCHUTb UX IOJIOKEHHE
3 HebecHble KOOPJMHATHI; - 3CHMUT, Ha 17.09
KOOPIMHATEI KYJIbEMHAHAIIUU CBETHUII. - IOJIIOC MUpa, Kapry; R
['opu3oHTanbHAs cHCTEMa - OCh MHPa, B) YCTaHaBIUBAaTh KapTy
KOOpJMHAT. - TOYKH paBHOJICHCTBUU U Ha
DKBaTOpHAIbHAS CUCTEMA COJIHLIECTOSIHU; TH00YIO ATy U BpeMs
KOOpJIMHAT. - TEOPEMY O BBICOTE MOJII0Ca MUpa | CYTOK,
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Pecypcol ypoka: YaeOuuk
§4

Bunumoe
NBIDKEHUE IIIaHET
u ConHIia

OKIMIITHKA, TOYKA
BECEHHETO
PaBHOJICHCTBUS,
HEpPaBHOMEPHOE
nekenre ComHia mo
SKJINNTUKE

Pecypcul ypoka: YueOuuk
§5

JIBrxenue JIyHbl
Y 3aTMEHUS

CHHOIMYECKHUIN MECSII,
Y3761 JIYHHOU OPOUTHI,
MoYeMy MPOUCXOJIAT
3arMmenus, Capoc u
MIpeACKa3aHusl 3aTMCHHUM

Pecypcuvl ypoka: YueOuuk
§ 6

Bpewms u
KaJICHJ1apb

ConneuHoe U 3Be31HOE
BpeMsl, TyHHBIN U
COJIHEUHBIN KaJeHaph,
I0JIMAHCKUHN U
IPErOPUAHCKUN KaJIEH1aph

Pecypcwi ypoxa: YueOHuk
§7

3AYKT.

HaJa TOPHU30HTOM;,

- OCHOBHBIE MOHATHUS CHEPUUIECKO

Y MPAKTUYECKON ACTPOHOMHUM:
- KyJIbMUHAIMA U BBICOTA
CBCTWJIA HaZl TOPHU30HTOM;
-IIPSIMOE BOCXOXKIACHUE U
CKJIOHCHHUE;

- CyTKHU;
- OTJIMYKUC MCKAY HOBBIM U
CTapbIM CTUJISIMH.

- BCJIMYUHBIL.

- YIJIOBbIE pa3Mepsl JIyHbI U
ComnHia;

- 1aThl PAaBHOJICHCTBUM U
COJIHIICCTOSTHHIA;

- YT'OJI HaKJIOHA SKJIMIITUKH K

JKBATODY,

- COOTHOIIICHUS MEKITY
MepaMu

1 MEpaMU BPEMEHH ISt

WU3MEpEHUS YIIIOB;

- IPOJIOJKUTENLHOCTD T'0/1a;

- YUCJIO 3B€3] BUAUMBIX

HEBOOPY>KEHHBIM B3TJISIIOM.
- IPUHITUITBI OTIPEACIICHUS
reorpauyecKoi MUpPOTHI U
JIOJITOTHI IT0 ACTPOHOMHUYECKHM
HaOJIIOIEHUSIM;

- IPUYUHBI U XapaKTep BUAUMOIO

nBIKeHud 38e31 ¥ CoJHIa, a
TAaKXE€ rOANYHOTI'0 IBUKCHU S
CounHrza.

OPHUEHTHUPOBATH €€ U
OTIpEe/ICIIATh YCIOBUS B
HUJIMMOCTH CBETHUIL.
- pelaTh 3aJa41 Ha CBS3b
BBICOTHI CBETHUJIA B
KYJIbMHHALIUU C
reorpauuecKoi MupoTOM
MecTa HaOIIOIeHN,
- OIIPE/ICIIATh BHICOTY CBETHIIA B
KYJIbMHHAILIUU U €T0 CKIOHEHUE;
- TeorpauECcKyI0 BBICOTY
MecTa HaOJI0ICHNUS,
- pHUCOBaTh YEPTEK B
COOTBETCTBUU C YCIIOBUSIMU
3a/1auu.
- OCYUIECTBIIATH MEPEXO0]I K
Pa3HBIM CHCTEMaM cueTa
BPEMEHH.
- HAXOJUTH CTOPOHBI CBETA T10
[TonsipHO¥ 3BE3/IE U
noyaeHHomy CoJHILy;
- OTBICKMBATh Ha HeOe
CJIEYIOIINE CO3BE3IUS U
HauboJee apKue 3Be3bl B HUX:
- bonsmyro Menpeauny,
- Manyro Mensenuny (c
[TonstpHOM 3BE31101),
- Kaccuoneto,
- JIupy (c Beroii),
- Open (c AnpTaupom),
- Jle6enn (¢ denedbom),
- Bozanunii (¢ Kanemnoit),
- Bononac (¢ Apkrypom),
- CeBepHYIO KOPOHY,
- OpuoH (c berenpreiize),
- Tenen (c Anpnebapanom),

24.09.

01.10.

08.10.
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- bonwmoii Iec (c
Cupuycom).

Heb6ecnan mexanuka (3 4)

Cucrema mupa

I'eonienTpuueckas u
reJINOICHTpUYECKast
CHUCTEMa MUDa;
00BsiICHEHUE
neTiaeo0pa3Horo
JBUKCHHUS TJIAHET;
JIOKa3aTelIbCTBA JIBMKCHUS
3emiu Bokpyr CoJiHIIa;
TOJIMYHBIN NapajIaKe
3BE3

Pecypcuvl ypoka: YueOHuuk
§ 8

3akonsl Kenepa
JBKEHUS TJIAaHET

O00011IEHHBIE 3aKOHBI
Kemiepa u onpenenenue
Macc HeOECHBIX Tell

Pecypcwi ypoxa: YueOHuk
§9

Kocmuueckue
CKOPOCTHU U
MEKIUIaHETHBIE
NepenéThl

IlepBas u BTOpas
KOCMHUYECKHE CKOPOCTH;
ONTUMAasbHAas
MOJTYDJUIAIITUYECKAst
opoura KA k nnanerawm,
BpeMs NOJIETA K IIAHETE

Pecypcol ypoka: YaeOuuk
§ 10, 11;

- IOHATHUSL:
- TeJIMOLICHTpUYECKas CUCTEMA
MHUpa,;

- F€OLIEHTPUYECKAsl CUCTEMA
MHUPA;

- CHHOJMYECKUU MTEPUOT;

- 3BE€3/IHbII [IEPUO/L;

- TOPU30HTAJIbHBIN [TApaIIAKC;
- YTJIOBBIE pa3Mephl CBETHII;

- IepBasi KOCMUYeCKas
CKOPOCTb;

- BTOpasi KOCMHYECKast
CKOPOCTb;

- CIIOCOOBI OTpeIeNIEHUs Pa3MEPOB

M MaccChl 3eMIIH;

- CIIOCOOBI OMpeieNieH s

paccTosTHUH 10 HEOSCHBIX TEJ U MX

Macc 1o 3akony Kemnepa;

- 3aKoHbI Kemepa 1 ux cBsA3b €

3aKOHOM TSTOTEHUSI.

- IPUMEHATH 3aKOHbI Kermiepa u
3aKOH BCEMUPHOTO TATOTEHUS
pu 0OBSICHEHUH JIBH)KEHUS
IJJAHET U KOCMUYECKUX
anmnaparos;

- pemaTh 3aJa4i Ha pacyeT
PacCTOSIHUM 110 U3BECTHOMY
napajuiakcy ( 1 Hao00poT),
JIMHEHHBIX U YTJIOBBIX pa3MEpOB
HEOECHBIX TeJ, PacCCTOSTHUMN
riadeT ot CoJHIa U NEPUOOB
UX 0OpaIleHus 10 TPEThEMY
3akony Kemepa.

15.10.

22.10.

05.11.
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Ctpoenue CostHeuHOM cuctembl (7 4)

10

CoBpeMeHHbIe
MIPEJICTABICHHS O
CTPOECHUU U
coCTaBe
Conneynoit
CHCTEMBI

OO0 OTJIMYUY TUTAHET
3eMHOM TPYIIIBI U TUIAHET
TUTAHTOB; O TUTAHETaX
KapJIKax; MaJbIX TeJax; O
nosice Kotinepa u obnake
komeT OopTta

Pecypcol ypoka: YaeOHuk
§ 125

11

IImanera 3emnsg

®dopma 3emiu,
BHYTPEHHEE CTPOCHHUE,
atMocdepa u BIUsSHUE
MapHUKOBOTO Y deKTa Ha
KJIUMAT 3eMIU

Pecypcul ypoka: YueOuuk
§ 13;

12

Jlynau ee
BIIMSIHUE Ha
3emito

dopMupoBaHUE
nosepxHoctu JIyHsl;
MpUpPOJa IPUIUBOB U
OTJINBOB Ha 3eMJie U UX
BIIMSIHUE HA IBUKECHUE
3emiu u JIyHbl;
MIPOLECCHS 36MHOM OCH U
JIBUKEHUE TOUKH
BECEHHETO PABHOJECHCTBUS

Pecypcwr ypoxa: YueOHuk
§14;

13

IInaners! 3eMHON
TPYIITIBI

dusnyeckue CBOMCTBA
Mepkypus, Mapca n
Benepsl; uccnenoBanus
IIJIaHET 3€MHOM TPYIIIIbI
KOCMHUYECKHUMU
anrmaparamu

- npoucxoxaeHue ConHeuHon
CUCTEMBI,

- OCHOBHBIE 3aKOHOMEPHOCTH B
CoHEYHOI CUCTEME;

- KOCMOTOHUYECKHE THUIOTE3bI;

- cucteMa 3emia-JlyHa;

- OCHOBHBIE JIBIDKCHUS 3€MJIH;

- popma 3emun;

- npupoja JIyHsr;

- 00111251 XapaKTEepPUCTHUKA IJIAHET
3eMHOM rpytisl (aTMocdepa,
MIOBEPXHOCTB);

- 00111251 XapaKTePUCTHUKA MJIAaHET
rUranToB (aTmocdepa;
MMOBEPXHOCTB);

- CIIYTHUKH M KOJIbIIA TJIAHET-
TUTaHTOB;

- aCTEpOU/Ibl U METCOPUTHI;

- TI0SIC ACTEPOU/IOB;

- KOMETBI U METCOPBHI.

- IOJIb30BAThCS TIAHOM
ConHEe4YHOM CUCTEMBI U
CIPaBOYHBIMU JIAHHBIMU;

- ONPEAETIATH 110
«ACTPOHOMHYECKOMY
KaJIeHJapIo» KaKue IIaHEeThl U B
KaKHX CO3BE3/IUSAX BUIHBI HA
HeOe B JaHHOE BpeMs,

-HaXxOJUTh IUIAaHETHI Ha HeOe,
OTJIMYasl UX OT 3BE3J;

- IPUMEHSATH 3aKoHbI Kemepa
Y 3aKOH BCEMHUPHOTI'O TATOTEHUS
pu 00BSICHEHUH JBHXKEHUS
IUTAHET U KOCMUYECKHUX
arnnaparos;

- peliarth 3aJ1a4y Ha pacueT
paccTosHUM MO U3BECTHOMY
napajurakcy ( @ Ha060poT),
JIMHEHWHBIX U YIJIOBBIX pa3MepoB
HEOECHBIX TeJ, PACCTOSTHUI
rwiadeT oT CojHIA U TEPUOI0B
UX 00palleHUs 110 TPEThEMY
3akony Kemuepa.

12.11.

19.11.

26.11.

03.12.
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Pecypcol ypoka: YaeOuuk
§ 15;

IImaneTsl-
TUTaHTEI.
IImaneTsl-
KapJIuKH

du3nyecKue CBOKMCTBA
IOnurepa, CatypHa,
Vpana u HentyHa;
BYJIKAHMYECKas
JesATEeIbHOCTh Ha
cnytHuke FOnurepa Ho;

14 10.12.
PHUPO/Ia KOJIELl BOKPYT
IUTAHET-TUTAHTOB;
TUTAHEThI-KapJIUKU
Pecypcul ypoka: YueOuuk
§ 16;
®dusunyeckas npupoaa
aCTepOMIOB U KOMET; MOSIC
Koiinepa n o6ako komMeT
Mauisle Tena
15 ConHeuHOM Oopra; IpUPO/Ia METEOPOB 17.12.
U METCOPHUTOB
CUCTEMBI
Pecypcol ypoka: YueOuuk
§ 17,
CoBpeMeHHbIe
CoBpeMeHHbIE | TIPEACTABIEHUS O
MIPEJICTABJICHHS O | IPOUCXOXKICHUN
16 npoucxoxaeHu | COJIHEUYHON CUCTEMBI 24.12.
ConneuHoit Pecypcuvl ypoka: YueOHuK
CUCTEMBI § 18
3AYET.
AcTtpodusuka u 38é3aHas acrponomus (7 4)
[TpuHIMIT NEHCTBUS 1 - OCHOBHBIC (PU3NICCKUE - IPUMEHSTH OCHOBHBIC
MeTto b1 YCTPOMCTBO TENECKOMOB, | XapakrepucTuku CoHIa: MOJIOXKEHUS BETYIITUX
17 actpodusnyueckux | peppakTopoB u - Macca, (bU3UYECKUX TEOpHUl pH 14.01.
UCCIIeIOBaHU | peIeKTopoB; - pa3Mepsl, 00BsicHenun nmpupoasl ConHila
PaIMOTEIIECKOITBI U - TeMITeparypa. W 3BE3I,
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panuouHTephepoMeTph

Pecypcul ypoka: YueOuuk
§ 19;

18

Coinnue

OnpeneneHre OCHOBHBIX
xapaktepuctuk CosHLa;
CTPOCHHUE COJIHEYHOM
aTMochepsl; 3aKOHBI
U3JTy4eHUs1 a0COTIOTHO
TBEPJIOTO TENA U
temneparypa dpotocheps
U IISITCH; TIPOSIBIICHUE
COJIHEYHON aKTUBHOCTHU U
e€ BIUSHHE HA KJIIUMAT U
ounochepy 3emin

Pecypcol ypoka: Yuebnuk
§ 20;

19

Bnytpennee
CTPOEHHE U
HUCTOYHHK
sHepruu CosHua

Pacuér remneparypsl
BHYTpHU CoJHLa;
TEPMOSIACPHBIA UCTOUHUK
sHeprun CoJiHIA U
MEPEHOC SHEPTUHU BHYTPHU
ConHia; HaOJIIoIeHHs
COJIHEYHBIX HEUTPUHO

Pecypcol ypoka: YueOuuk
§21;

20

OcCHOBHEIE
XapaKTEPUCTUKU
3BE3

OrnpezneneHne OCHOBHBIX
XapaKTEPUCTUK 3BE3NT;
CIIEKTpaJbHas
Kiaccudukanus 3BE31;
JuarpaMma CreKkTp-
COBMECTUMOCTbH B
pacrpeneneHue 3BE€3/ Ha
HEI1; CBSI3b MAcChHI CO

- cxemy ctpoeHus CosHIA U
(bu3HIEeCcKue POIIECCHI,
MPOUCXOJISIINE B €T0 HEApax U
atMocdepe;
- OCHOBHBIE MPOSIBICHHUS
COJIHEYHOM aKTUBHOCTH, UX
MPUYMHBI, IEPHOJUIHOCTD U
BIIUSTHUE HA 3eMITIO;
- OCHOBHBIE XapPaKTEPUCTUKH
3Be3l; B cpaBHeHUU ¢ COHIIEM:

- CIIEKTPHI,

- TeMIIepaTyphl,

- CBETUMOCTH.
- IyJIbCUPYIOIIUE U
B3pbIBAIOLINECS 3BE3L;.
- IOPSJIOK PACCTOSIHUS JI0 3BE3/,
CIIOCOOBI OIIPE/IETICHUS U Pa3MEPOB
3BE3;
- ©IMHUIIBI U3MEPCHHUS
pPacCTOSHUI:

- Tapcex,

- CBETOBOM TI'OJI.
- BXXHEUIINE 3aKOHOMEPHOCTH
MUpa 3BE3;
- [uarpamma «CHekTp —
CBETUMOCTB)» M « Macca —
CBETUMOCTBY;
- CIOCO0 OTpeIeIeHHs Macc
JIBOMHBIX 3BE3]I;
- OCHOBHBIE MTapaMETPhI COCTOSHUS
3BE3JHOTO BEIIECTBA:

- IJIOTHOCTb,

- TeMIIeparypa,

- XUMUYECKHI COCTaB,

- pU3HYECKOE COCTOSTHUE.
- BOKHEHUIIINE TOHSTHS:

- pemiaTth 3aJa4M Ha pacyeT
paccTOAHUM 0 3BE3[1 110
WU3BECTHOMY TOJJUIHOMY
napajuiakcy u oOpaTHbIE, Ha
CpPaBHEHHE PA3IMYHBIX 3BE3]I I10
CBETHMOCTSIM, pa3MepaM 1
TEMIIEPATypaM;
- aHAJIM3UPOBATH TUATPAMMBI
«CTHEKTp — CBETUMOCTB» U «
Macca — CBETUMOCTbY;
- HaXOJIUTh Ha HEOE 3BE3/Ibl:

- anbdur Masoi
MenBsenIlbl,

- anbdsl JIupsl,

- anbGbl Jlebems,

- anbdbl Opia,

- anbdu1 OpuoHa,

- anbdbl biinsHenos,

- anb(b1 Bo3auuero,

- anbur Masoro Ilca,

- anbds1 bomnbimoro mca,

- anbdbl Tenbua.

21.01.

28.01.

04.02.
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CBETUMOCTBIO 3BE3]T
TIIaBHOM
IIOCJIEIOBATCIIbHOCTH;
3BE3/IbI KPACHBIC TUTAHTHI;
CBCpXI‘ UTI'aHThI U 6611]:16
KapJIUKH

Pecypcol ypoka: YaeOHuk
§ 22-23,;

benwie kapnuku,
HEUTPOHHBIE
3BE3/IbI, YEPHBIE

Oco0eHHOCTH CTPOCHUS
OeJIbIX KapJIMKOB U TIpeies
Yannpacekapa Ha Ux
Maccy; IyJIbCapel U
HEUTPOHHBIE 3BE3/IBI;
IIOHATUE YEPHOH ABIPHI,
HaOII0IEHUs ABOMHBIX
3BE31] U ONPEAEIICHUE UX

21 IbIpEI. JIBOMHEIE,
Macc; MyJIbCUPYIOIINE
KpaTHBIE U .
NepeMEHHbBIC 3BE3/IbL;
TEPCMCHHBIC nedenpl U CBSA3b EpHOIa
3BE3 b1 o p
MyJIbCALHNI CO
CBETUMOCTBIO Yy HUX
Pecypcwr ypoxa: YueOHuk
§ 24-25;
Hao0mromaeMbie
MIPOSIBJIICHUS B3PHIBOB
HOBBIX U CBEPXHOBBIX
Hosgrle 3BE3]T; CBOMCTBA OCTATKOB
22 CBEPXHOBBIE B3PBIBOB CBEPXHOBBIX
3BE3IBI 3BE3
Pecypcol ypoka: YaeOuuk
§ 26;
. JKusHsb 3BE37 pa3nuuHOR
23 DBOTIONHUS 3BE3]T AP

MACCHI ¥ €€ OTpaKEHHE HA

- TOAVYHBIN NTapaJlIakc,
CBETUMOCTb,
- abcoutoTHAs 3BE3THAs
BEJINYMHA;
- YCTPOMCTBO U HA3HAYCHUE
TEJIECKOIIa;
- YCTPOMCTBO U HA3HAYCHUE
pedpakTopoB u pedIeKTOpOB.

11.02.

18.02.

25.02.
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Jyarpamme CIeKTp-
CBETUMOCTB;
IrPaBUTALMOHHBIN KOJIJIAIIC
U B3pbIB 0€JI0T0 KapiukKa B
IBOMHOH cUCTEME U3-3a
IIEPETEKAHNS Ha HETO
BEILECTBA 3BE3/1bI
KOMIIaHbOHA;
IPaBUTALMOHHBIN KOJIJIAIIC
AJlpa MaCCUBHOM 3BE€3/IbI B
KoHIE €€ xu3Hu. O1ieHKa
BO3pacTa 3BE3HBIX
CKOILJICHUH

Pecypcol ypoka: Yuebnuk
§ 27,

I'a3 u ibLTE B

3AYET.
Muaeunblii nyTh (3 4)
Habmonaemsbie - IOHATHE TYMaHHOCTH; - 00BACHATH PUUUHBI Pa3IUUUs
XapaKTepUCTUKU - OCHOBHBIE (PU3HUECKUE BUJUMOTO U UCTUHHOIO
OTpa)kaTeIbHBIX U rapameTpbl, XUMUYECKUI COCTAB U | pacIpeesIeHUs 3BE3,
TP PY3HBIX pacrpeneneHue Mex3Be3IHOrO MEXX3BE3/IHOTO BEILECTBA U
TYMaHHOCTEH; BellecTBa B [anakTuke; rajlakTUK Ha Hebe.

pacrpezienieHue ux BOIU3U
IUIOCKOCTH I aakThKmy;

24
["anaktuke CHupajbHas CTPYKTypa
lManaktukn
Pecypcwr ypoxa: YueOHuk
§ 28;
PaccessHHBIE N Habmromaemele cBoiicTBa
25 I1apOBBIE CKOIUIEHUH U UX
3BE3AHBIE paclpeeeHue B

- IPUMEPHBIC 3HAYCHUSA
CJEYIOIINX BEJIUYMH:

- pacCTOsIHUS MEXKy 3BE€31aMH B
okpectHOCTH COJHIIA, X YUCIIO B
l"amakTHke, €€ pasmepsl,

- nH(PaKpaCHbIH TEIECKO;

- OLIEHKa MaccChl U pa3MepoB
YEPHOU JBIPHI 110 JBUKEHUIO
OTJICIIBHBIX 3BE3]I.

- HAXOAUTb PACCTOSHUS MEKIY
3BE€3/1aMH B OKPECTHOCTH
Counniia, ux umciio B ['anakTuke,
e€ pa3mepsl;

- OLIEHUBATh MacCy U pa3Mep
YEPHOU JBIPHI 10 JBUKEHUIO
OTJICIIBHBIX 3BE3]I.

04.03.

11.03.
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CKOILICHUSA lanaktuke
Pecypcul ypoxka: Yuebuuk
§ 29;
HaOmronenue 3a
JIBIDKEHHUEM 3BE3] B
uenrpe 'anakTuku B
CBepxMaccuBHas UH(pPaKpaCHBII TEIECKOTT;
uEpHas JbIpa B OLICHKA MacChl 1 PasMepoB
26 HeHTpe 4€PHOMU JBIPHI TIO 18.03.
JBUKEHUIO OTAEJIbHBIX
MutedHoro nytu ..
3BE3]1
Pecypcul ypoka: YueOuuk
§ 30
Tlanakrtukm (3 )
Tumbl ralakTUK U UX - OCHOBHBIE (PU3HUECKUE - OOBSICHATH NPUYMHBI Pa3INYMs
CBOICTBa; KpacHOE IapaMeTpbl, XUMUYECKUIM COCTaB U | BUAUMOTO U UCTUHHOIO
CMEILEHHUE U ONPEIeNICHHE | paclpeleIeHue MEeX3BE3THOIO pacripeiesieHus 3Be3/,
paccTOsHUM J0 TajlakTUK; | BellecTna B ['aakTuke; MEX3BE€3/IHOTO BEIIECTBA U
27 Knaccudukanus | 3akon Xab0ma; BpalieHHe | - IpUMEpHbIC 3HAUYCHUS rajakTHK Ha Hebe. 25 03.
raJlakTUK raJIakTUK U COZIepKaHHe CIIEIYIOIINX BEJIUYUH:
TEMHOM MaTE€pUH B HUX - OCHOBHBIE THIIbI TAJIAKTHUK,
pa3ianuns MeX1y HUMU;
Pecypcwi ypoxa: YueOHUK | - IpUMEpHOE 3HaYEHUE U
§ 31 (bu3HYECKUil CMBICI IOCTOSTHHON
ITpupona akTHBHOCTH Xab0ma;
AKTHBHELC rajlakTHK; IpUpoOAa - BO3pACT HAOII01aeMBIX
28 CANAKTUKH 1 KBa3apoB HEOECHBIX Tel. 08.04.
Kpasapet Pecypcwi ypoxa: YueOHuk
§ 32;
IIpupona ckorneHu u
29 Ckomnnenus poJIb TEMHON MaTepuu B 1504.
rajJakTHK HUX; MEKTAJIAaKTUIECKUI

ra3 U pCHTTCHOBCKOC
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U3JIy4€HHE OT HETO;
SYEHCTasi CTPyKTypa
pacrpenenenus ['amakTuk
M CKOIIJICHUH BO
Bcenennoit

Pecypcul ypoka: YueOuuk
§ 33;

Crtp

oeHue H 3BoJionusi Beenennoii (2 4)

Koneynocts u

CBs13b 3aK0HA

OCCKOHEYHOCTh BcemupHoro tAroTeHus ¢
Bcenennori. IIPEICTABJICHUAMU O
Pacmmpstomascst | KOHEYHOCTH U
Bcenennas OECKOHEYHOCTH
Bcenennolii;
doTromeTpruyecKui
30 napaioKc;
HEOO0XO0MMOCTh 00IIIeH
TEOPHH OTHOCUTEIHHOCTH
TSI IOCTPOCHUST MOJICIIN
Bcenennoi
Pecypcwr ypoxa: YueOHuk
§ 34, 35;
CBs13b CpellHEl MIIOTHOCTU
MaTepHuH C 3aKOHOM
pacHIMpeHust u
reomerpuen BeeneHHow;
Mogenb
. paanyc U BO3pacT
«ropsiaeu .
N Bceenennoi
31 Bcenennoii» u
€JINKTOBOE
P Pecypcol ypoka: YaeOuuk
U3IIy4eHHE

§ 36;

- CBA3b 3aKOHa BcemupHoOro
TATOTEHUS C IIPEICTABICHUSIMH O
KOHEYHOCTH 1 0€CKOHEUYHOCTH
Bcenennolii;

- 9TO Takoe (POTOMETPUIECKUI
apaaoKc;

- He00XO0IMMOCTb 0011Iel TeOpUH
OTHOCHUTEJIbHOCTH JJI IOCTPOEHUS
Mozenu Beenennon

- IOHATHE «Topsiyas Beenennas»;
- KpynHOMacITabHasi CTpyKTypa
Bcenennon.

- MeTarajakTHhKa

- KOCMOJIOTUYECKHE MOJEIN
Bcenennon

-- ACII0JIb30BATh 3HAHUS,
HOJIy4EeHHbIE IO (PU3HKE U
aCTPOHOMMUHU, JJI OIIMCAHUS U
0O0BSICHEHUS! COBPEMEHHOU
Hay4YHOU KapTHHBI MUDAa;

22.04.

29.04.
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CoBpeMeHHbIE MPO0JIeMBbI ACTPOHOMMH (2 4)

32

YckopeHHoe
pacuupenue
Bcenennoit u

TCMHAs SOHCPIU.

OO6HapyxeHue
ILUIQHET BO3JIC
JIpYTrUx 3BE3.
ITonck xu3HU B
pazyma BO
Bcenennoit

Bxutan TémMHOM MaTepuu B
Maccy Bcenennoi;
HaOJII0/IEHUE CBEPXHOBBIX
3BE3J B JAJIEKUX
rajaKTUKax U OTKPBITHE
YCKOPEHHOT'0 paclIupeHus
Bcenennoli; nmpupoibl
cuibl Bcemupnoro
OTTAJIKUBAHUSA

Pecypcul ypoka: YueOuuk
§ 37,

HeBunumble CyTHUKH Y
3BE3/; METObI
oOHapyXeHHs
HK30IUIAHET; SK30TUIAHETHI
C YCIIOBUSAMHU
0JIarONPUATHBIMH JIJIS
KU3HU

Pecypcol ypoka: Yuebnuk
§ 38;

ITouck *ku3HU U pazyma BO
Bcenennon

PazButne npeacrasneHuin
0 CYIIECTBOBAHUHU KU3HU
BO Bcenennoit; hopmyna
Hpetika 1 yucio
ITUBIIIN3AITAN B
l'amakTuke; mouck
CHUTHAJIOB OT BHE3EMHBIX

- Kakue HaOIIOCHHSI TOATBEP AN
TEOPHUI0 YCKOPEHHOT'O PAaCIIUPEHUS
Bcenennolii;

- YTO UCCJICIOBATEIN NOHUMAIOT
[0l TEMHOW 3HEPTHUEH;

- 3a4eM B ypaBHEHHUE DUHIITEIHA
ObL1a BBEJCHA KOCMOJIOTHYCCKAs
IMOCTOSTHHAS,

- YCJIOBHSI BOSHUKHOBEHUS TUIAHET
OKOJIO 3BE3;

- METOJbI OOHAPYKEHUs
AK30IUIAHET OKOJIO APYTUX 3BE3N;

- 00 3BorOIIMY BeeneHHoi u
JKU3HU BO BCEJICHHOIA,

- Mpo0JIeMbI BHE3EMHBIX
[TUBHIN3AIINI;

- popmymna [peiika.

-- ACIIOJIb30BATh 3HAHUS,
HOJIy4EeHHbIE IO (PU3HKE U
aCTPOHOMMUU, JJI OIIUCAHUA U
0O0BSICHEHUSI COBPEMEHHON
Hay4YHOU KapTHUHBI MUDA;

- 000CHOBBIBAThH CBOIO TOUKY
3pEHHUsI O BO3MOKHOCTH
CYyILLIECTBOBAHMS BHE3EMHBIX
LUBUJIN3ALUN U UX KOHTAKTOB C
HaMH.

06.05.
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[UBUJIM3AIUI U TTOCHUIKA

CUTHAJIOB K HUM

Pecypcol ypoka: YaeOHuk

§39
33 Hmozosviit BAYET 13.05.
34 HTorosslii ypok 20.05.
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