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INOSICHUTEJIbHAS 3AIINCKA

IanHas pabouas mporpaMma COCTaBjIeHa Ha OCHOBe IporpaMmbl « ActpoHomus 10-11» gy o61eo6pa3oBaTeIbHbIX KO PEKOMEHIOBAaHHOM!
MunncrepcrBom O6pasoBanus u Hayku P® (aBrop B.M.Yapyrun, ITpocsemenne, 2017)

Pa6ouast mporpamMma opyeHTHpOBaHa Ha ucIojb3oBaHme 6azoBoro YMK B.M.Uapyruna «Acrponomus 10-11 kmacchbr».
33adauu o6yueHus:

- [TpmobpeTenne 3HaHMIA ¥ YMEHUN IJIS1 MCIIOJIb30BaHMS B ITPAKTUYECKOM JeSATEIbHOCTY M ITOBCETHEBHOM SKU3HU;
- OBnagenne criocobamyu MO3HABATEIbHOM, MHPOPMAaIMOHHO-KOMMYHMKATUBHOM U PeQJIEKCUBHON HeSITEIbHOCTEN;
- OcBoeHme MMo3HaBaTe/IbHOM, MHQOPMAIMOHHOM, KOMMYHUKATUBHOM, pe(IeKCMBHOM KOMITETEHIIVINA.

KomnemenmnocmHuutii OgX0, ONIpeessieT caeayolye 0COOeHHOCTM P bsIBIEHNS COlepyKaHNsI 0Opa30BaHMUs:

OHO TTIPE/ICTABJIEHO B BUE AEBITY TEMAaTUYECKMX OJIOKOB, 0becreunBarommx GopMmupoBaHme KommeteHnui. Takum o6pa3om, KajleHIapHO-
TeMaTMuyecKoe IJIaHMPOBaHMe 06eCcreyrBaeT B3aIMOCBSI3aHHOE Pa3sBUTHE Y COBEPIIIEHCTBOBAHME KJTFOUEBBIX, OOIIIENPeAMETHBIX U MPEAMETHBIX
KOMIIETEeHIINA.

JTuunocmuas opueHTaLysi 0OPa30BaTeIbHOTO MPOLIeCcca BhISIBJISET IPMOPUTET BOCIIUTATENbHBIX M PA3BUBAIOILMX Ilesieil 00yJYeHMsI.
Croco6GHOCTD YUaIIMXCst TOHUMATh MPUUYMHBI U JIOTUKY PasBUTUST (PU3MUECKMX MTPOIECCOB OTKPBIBAET BO3MOXKHOCTD IJIs1 OCMBICJIEHHOTO BOCIIPUSITHSI
BCEro pasHOOOPa3usT MUPOBO33PEHUYECKMX, COLIMOKYJIbTYPHBIX CUCTEM, CYIIECTBYIOIIMX B COBpeMeHHOM Mupe. Crucrema yuyeOHbIX 3aHSTHI TPU3BaHA
CIOCOOGCTBOBATh Pa3BUTUIO TIMYHOCTHOM CaMOUAEHTUGMKAIMY, TYMaHUTAPHOM KYJIbTYPbI IIIKOJIbBHUKOB, X MPUOOILIEHNIO K COBPEMEHHOM (HM3UUECKOI
HayKe U TeXHUKe, YCYJIEHUIO MOTUBAIMM K COLMATbHOMY ITO3HAHUIO M TBOPYECTBY, BOCITUTAHMIO JIMYHOCTHO U OBIIIECTBEHHO BOCTPEOOBAHHBIX
KayecTB, B TOM YMCJIe TPaKAaHCTBEHHOCTM, TOJIEPAHTHOCTH.

HesamenvHocmHblil TIOOXON OTPAkaeT CTPATETMIO COBPEMEHHO 06pa30BaTeIbHOM MOMUTUKY: HEOOXOAMMOCTb BOCIIUTAHMUS YeJIOBEKa U
rpakJaHNHa, MHTETPUPOBAHHOTO B COBpeMeHHOe eMy 00111eCTBO, HalleJIEHHOTO Ha COBepIIIeHCTBOBaHMe 3Toro obiectBa. CucreMa ypokoB
COPMEHTMPOBAHA He CTOJIbKO Ha Mepefavy «TOTOBBIX 3HAHUI», CKOJIbKO Ha (OpPMMUPOBaHNE aKTUBHOWM JTMYHOCTU, MOTUBMPOBAHHOM K

CaMOO6pa3OBaHI/IIO, 06.713,113}01.1.[6]‘;1 JOCTAaTOYHbIMM HaBbIKaMM U IICUXOJIOTUYECKMMMN YCTAaHOBKaMM K CaMOCTOSATEJIbHOMY IIOMUCKY, 0T60py, dHaJIn3y n



MCIIOJIb30BAHMIO MHGpOPMAIM. DTO IIOMOXKET BBIITYCKHUKY afallTUPOBAThCSI B MUpe, TIe 00beM MHPOPMALMY PACTET B T€OMETPUUECKON ITPOrPeccun,
rje comyaabHas ¥ mpodeccroHaIbHAs YCIEITHOCTb HATPSIMYIO 3aBUCSIT OT TTO3UTUBHOT'O OTHOIIIEHMS K HOBAIVSIM, CAMOCTOSITE/TbHOCTY MbIIIJIEHUS U
VHUIMATUBHOCTY, OT TOTOBHOCTM MPOSIBJISITh TBOPUYECKUI MTOAXO/I K JIeJTy, MCKaTh HeCTaHIaPTHbIE CITOCOOBI pelieHus TpobJieM, OT TOTOBHOCTY K
KOHCTPYKTMBHOMY B3aMIMOJEMCTBUIO C JIIOJbMIA.

B cootBercTBUM € 3TUM peanu3ayeTcs MmoaubuIypoBaHHas mporpamma «Acrponomus 11 knace», B.M.Yapyruna, B o6beme 34 vaca.

Cucrema 3aaHmii Mpu3BaHa 00ECIIeUNTh TECHYIO B3aMIMOCBSI3b Pa3IMYHBIX CIIOCOO0B 1 (popM yUeOHOM AesITeIbHOCTY: UCIIOJIb30BaHMe
Pa3JIMYHBIX aJITOPUTMOB YCBOEHMSI 3HAHMI Y YMEHWI TIPU COXPaHEHMUM eIMHOM COMlepsKaTe/IbHOV OCHOBBI Kypca, BHEIPEHME IPYTIIOBbIX METO/IOB
PpaboThI, TBOPUECKUX 3aJ]aHNI, B TOM UMCJIe METOAVKY VICCIeA0BaTeIbCKMUX ITPOEKTOB.

Crnenydukoi yue6HOM IIPOEKTHO-MCC/Ie0BATE/IbCKON NesITeIbHOCTY SIBJISIETCS ee HallpPaBJIEHHOCTb Ha pa3BUTHE JIMYHOCTH, M Ha TOJIyYeHue
0OBEKTVBHO HOBOT'O MCC/IEIOBATEILCKOTO pe3yJsIbTara.

Ilens yue6Ho-uccnedosamensckoii desmensHoCcmu — TPYOOPETEHNME yUAIMMMCS TI03HABaTeIbHO-MCC/IEOBATEIbCKOV KOMIIETEHTHOCTH,
MIPOSIBJISIOLNIENCS B OBJIaZieHMM YHUBEPCAIbHbBIMM CIIOCOOaMM OCBOEHMS eICTBUTEIbHOCTY, B Pa3BUTUM CIIOCOOHOCTU K MCCJIeIOBATEIbCKOMY
MBIIIJIEHNIO, B aKTMBU3aLMY JIMYHOCTHOM MO3ULIMM YUalllerocsl B 00pa3oBaTeIbHOM IIpoIiecce.

Mopy/IbHBIN TPUHIIAII TO3BOJISIET HE TOJIBKO YKPYITHUTH CMbICJIOBbIE OJIOKM COIepyKaHysl, HO U MPeOA0JIeTh TPAAUIIMOHHYIO JIOTUKY U3yYeHUST
Marepuasia — OT eIMHUYHOTO K 00IIIeMy 1 BCeobI1emMy, OT (paKTOB K IpOIleccaM ¥ 3aKOHOMEPHOCTSIM. B yCJIOBUSIX MOIYJIBHOTO MTOAX0/Ia BO3MOXKHA
COBEpIILEeHHO MHas CXeMa M3yUeHusT (PU3NUecKux MpoIeccoB «Bceodllee — obIee — eOUMHUIHOE».

AKIIEHTVPOBaHHOE BHMMaHMe K MPOAYKTMUBHBIM (hOpMaM yUeOHOM AesiTe/IbHOCTH IPeAo/iaraeT akTyaInsanyio MHPOPMAaIMOHHOM
KOMITETEHTHOCTM y4YallIuxcsi: GOpMMpPOBaHME TTPOCTENIIINX HAaBBIKOB PAOOTHI C MCTOUYHMKAMM, (KapTOrpadnIecKUMM Y XPOHOJIOTUIECKMMMN )
MarepuasiaMmu. B Tpe6GoBaHMSX K BBITYCKHMKAM CTapIIIeN IIIKOJIbI KJIIOUEeBOe 3HaUeHMe IPUIAETCsI KOMIUIEKCHBIM YMEHMSIM TI0 TIOUCKY U aHAJIU3Y
mHbOpMaIMn, MpeCTaBJIeHHONM B Pa3HbIX 3HAKOBBIX CUCTEMAax (TEKCT, TabJMIla, CXeMa, ayIMOBU3YaIbHbIN PSII), MCIIOJb30BAaHUIO METOIOB
3JIEKTPOHHOM 0O0pabOTKM ITPU ITOMCKE U CUCTEMATU3aMM MHPOPMaLIUA.

Crnenduxka 1iesieit 1 coiepskaHus MU3yuyeHMsI aCTPOHOMMYM Ha 6a30BOM yPOBHE CYIIIECTBEHHO TMOBBIIIAeT TpeboBaHus K pedieKCUMBHOMN

JeATeTbHOCTY YUaIMXCs: K 00beKTMBHOMY OLIEHMBAHUIO CBOMX YUEOHBIX AOCTVMKEHMI, TOBEIEHNs, YepT CBOEeI TMYHOCTU, CITOCOOHOCTH U



TOTOBHOCTY YUUTBHIBATb MHEHMUSI IPYTUX JIIOAEN TPy ONpelesieHn COOCTBEHHOM MO3UILIMY M CaMOOIeHKe, TIOHMMATh IIeHHOCTb 00pa3oBaHMs Kak
CpeCcTBa pa3BUTUS KYJIbTYPbI JIMUHOCTHA.
st vHpOopMaIMOHHO-KOMITBIOTEPHO MOIEPsKKY YUeOHOTro ITpoliecca MpeAIoaraeTcst MCIoJIb30BaHe ITPOrpaMMHO-TIEIATOTMUECKUX CPENICTB,

peayM3yeMbIX C TIOMOIIbIO KOMIIbIOTepa (Ha 6a3e KabyHeTa MeAManporpaMm C MHTEPAKTUBHOM TOCKOM).

COJEPXAHUME KYPCA
BBenenne B acTpoOHOMMIO
Crpoenne n macirtabol BecesleHHOM, 1 cCOBpeMeHHbIe HaOJTIOAeHNS
Kakune Tena sanosHsior Beenennyio. KakoBel 1x xapakTepHbIe pasMephl ¥ pacCTOSIHUS Mexkay HuMu. Kakne usmuueckne ycaoBust BCTPEUalOTCS B HUX.
BcenenHas pacimpsiercs.
me m xak paboTalOT camble KpYyIIHbIe OINTHYECKME TejaecKombl. Kak acTpoHOMBI MCCIemyIOT Tamma usiydyeHue BcenmenHon. Uto yBumenu
I'PaBUTAI[MOHHO BOJIHOBBIE 1 HETPUHHBIE TEJIECKOIIbI.
AcTtpomerpus
3Bé3nHOe HebOo U BUAMMOE OBIVKEeHMe HeOeCHBbIX CBeTUII
Kakwne 3B€3np1 BXOOAT B co3Be3aust Opuona u Jlebenst. CosiHile IBMKETCS O SKIUITUKE. [[1aHeThl COBEpIIAIOT —IMeTaeo6pasHoe ABUKEHNE.
Heb6ecHble KOOpAMHATbI
Yro Takoe HeGeCHBIN KBATOp M HebGecHbI MepuauaH. Kak cTposT sKBaTOpMalbHYIO CUCTEeMY HebeCHbIX KoopamHaT. Kak CTpOST rOpu3OHTaIbH VIO

cucreMy HeO6eCHBIX KOOpAMHAT.



Bugumoe pBuskenne miadet u CosHIA

[TetsieobpasHoe OBUKEHME IUIAHET, TMOMSITHOE U TIPSIMOE JBVOKEHME IUIaHeT. DKJIMITUKA, 30AMaKaIbHble co3Be3us.  HepaBHOMepHOe [BUsKeHME
CoJHIia 10 SK/IMIITHUKE.

I Buskenne JIyHbI U 3aTMeHNST

®as3b1 JIyHbI M CMHOOMYECKMIT MECSII], YCJIOBUSI HACTYTUIEHNSI COJTHEYHOTO U JIYHHbIE 3aTMEHMS.

[Touemy mpoucxomsaT coyiHeuHble 3aTMeHnst. Capoc u MpecKa3aHus 3aTMEHUI

Bpems u kaneHmapb

3BE3IHOE ¥ COTHEYHOE BpeMsl, 3BE3IHBIN U TPOMUYECKUIA TO]I.

Y CTpOIICTBO JTYHHOTO M COJTHEYHOT'O KajleHaapsi, po6sieMbl Ux corsjacoBanust KOmaHCKu ¥ IpUTrOpMaHCKUI KaJleHIapu.

He6ecHas mexaHuKa

[enmmonieHTpryeckas cucrema Mmpa

[MpencraBisuin o ctpoeHuy COJTHEYHOV CUCTEMbl B aHTMYHBbIE BpeMeHa M B CpeJHEeBeKOBbe. ['eMoIeHTpuYeckasi cucTeMa Mupa, JOKa3aTeIbCTBO
BpaiieHue 3emsn BoKpyr CosHiia. [Tapaiakc 3Be3n 1 ornpesiesieHe pacCTOsTHUE 10 HUX, IapCceK.

3akonbl Kemniepa nBuskeHMsI TIaHeT

Ortkpsrtne U.Kemnnepom 3akoHOB aBuskeHus 1miaHer. OTKpbITHEe 3aKOHA BecemupHoro tsrotenus u 06061éHHbIe 3akoHbI Kerutepa. Omnpenesnenne macc
HeOeCHBIX TeJl.

Kocmmueckne ckopoctu

PacuéTbl 1epBoIi ¥ BTOPOV KOCMMUYECKONM CKOpOCTU U nX pusndecku cmbici. [Tonér FO.A. I'arapmua Bokpyr 3eMiin 10 KPpyroBoy opouTe.
MesKIIaHeTHbIE TTePeIEThI

[ToHaTHE ONITUMAJIbHOV TPAeKTOPUM TOJIETA K IIJIaHeTe. Bpems 1MosiéTa K rIaHeTe U JaThl CTapTOB.

JIyHa 1 e€ BiMsiHME Ha 3eMJTIO

JIyHHbI penibed 1 ero nmpupona, [IpunusHoe B3aumogeicTBue mexxay JIyHoi u 3emiiéin. Y ganenue JIyHbl OT 3eMyin 1 3aMe[lJieHe BpallleHus: 3eMJIN.
[Tpereccust 3eMHOM OCU U TIpeABapeHNe PaBHOAEHCTBUIA.

CTpoeHMe COTHEYHOM CUCTEMBbI



CoBpemenHble npencrasieHus 0 COTHEUHOM — CUCTEMe.

CocraB CosiHeyHO cucTeMbl. [11aHeThl 3eMHOM I'PYIIIIBI M TUIAHETHI TUTAHThI UX MpUHIMITMAIbHBIE oTyimunsi. O6sako komeT Oopra u nosic Koiinepa.
Pasmepnl Tes COTHEUHO CUCTEMBI.

ILtanera 3emist

®opma u pasmepbl 3eMyin. BHyTpeHHee crpoenne 3evum. Posb mapHmkoBoro addexra B GOpMUPOBaHMM KIMMaTa 3eMIn

[TnaHeTs! 3eMHOI TPYTIIIbI

Wccnenosanust Mepkypusi, Benepsr 1 Mapca, nx cxosxkects ¢ 3emyén. Kak mapHMKOBbIN 3G (eKT rpeeT MOBEPXHOCTb 3eMJIM U TleperpeBaet atMmochepy
Benepsl. EcTb s skusHb Ha Mapce. OBoJtolust opout cryTHukoB Mapca @oboca u Jleiimoca.

[1naHeThl rUTaHThI

Ousnueckue cpoiictBa KOmnurepa, CarypHa, Ypana u HenrtyHa. Bysnkannueckon gesitesibHOCTH Ha criytHuke lOmmrepa Mo. ITpupoma koser BOKpyr
TIJIaHET TUTAaHTOB.

[InaHeThl KapJIMKM U UX CBOMCTBA.

Mautbie Tesza COJTHEUHOM CHCTEMBI

[Tpupona u nBuskenne acrepoumon. Crienmduka ABMKeHNST rpynn actepouaoB TposHieB u I'pekos. ITpupona n nBmskenne komer. [Tosic Koimnepa u
O6ako komet QopTa. [Ipuposa MmeTeopoB U METEOPUTOB.

MeTeopsl 1 METEOPUTHI

[Ipuponma «magaromnux 3BE3[», MeTeOpPHble MOTOKM M uX paauaHTbl. CBSI3b MEXKIY METeOpPHbIMM IMOTOKamMu U kKomeTamu. [Ipupoma KaMeHHBIX U
>KeJIe3HbIX MeTeOpUTOB. [Ipuposa MeTeOpUTHBIX KPaTEPOB.

ITpakTnueckas acrpopusuka u pusuka CorHia

MeTonb! acTpoU3NUECKUX UCCIeTOBaHMA

Y CTpOMCTBO U XapaKTEPUCTUKU TeIeCKOTOB pedpakTopoB 1 pedieKTOPOoB. Y CTPOIICTBO PaiiOTEIeCKOIIOB, paaOMHTEP(hEPOMETPbI.

CosHile

OcHoBuble xapakTepuctuku CosHia. OmpenesieHMe Macchl, TeMIepatypbl M Xummdeckoro coctaBa CosHia. CTpoeHme COTHEUHOM aTMocdepsl.

CoJstHeyHast akTUBHOCTD U €€ BJIMsIHME Ha 3eMJTIo M 6uocdepy.



BryTpennee crpoenne CosHila

Teopernueckuit pacuétr temmepaTypbl B meHTpe CosHIA. SmepHbIi MCTOYHMK SHEPTMM M TepMOsSIepHbIe peakluyu CUHTe3a rejus U3 BOJI0poja,
nepeHoc sHepruu u3 neHtpa CosHIla HapysKy, KOHBEKTUBHAs 30Ha. HelITpMHHBIN TeJIeCKOIT 1 HaOJTI0IeHNsT TOTOKa HeMTpuHO oT CosHIIa.

3B€3abI

OcHOBHbBIE XapaKTEePUCTUKM 3BE3],

OmnpepeneHye OCHOBHbIE XapaKTEPUCTUK 3BE3[ MacChl, CBETUMOCTM, TEMIIEPATypbl M  XMMMUeCKOro coctaBa. CrnekTpajabHasd KjaacCUUKAIMASI
3Be3n U eé

(dusmyeckme ocHOBBI. JlyarpaMmma CIIeKTPajIbHbIN KJIaCC— CBETUMOCTD 3BE3[I, CBSI3b MEKIY MACCOM M CBETMMOCTbIO 3Be3]]

BHyTpeHHee cTpoeHue 3BE3

CTpoeHue 3BE3IbI IJIABHOM M1OC/IEN0BATEILHOCTH.

CTpoeHue 3BE31 KPACHBIX TUTAHTOB M CBEPXTUTaHTOB.

Besble Kap/nKu, HETPOHHbBIE 3BE3MbI, ITYJIbCAPbI M UEPHBIE IbIPBI

CrpoeHne 3BE3 GeIbIX KapJMKOB M Ipedes Ha ux maccy - mnpenen Yanapacekapa. ITyabcapbl M HeTpOHHbIE 3BE3abl. [Ipypoma YEpHBIX AbIp U UX
mapaMeTphl.

JIBoiiHbIe, KpaTHbIE U ITepeMeHHbIe 3BE3/IbI

Ha6mromeHust IBOMHBIX M KPaTHBIX 3BE31, 3aTMEHHO-IIepeMeHHbIe 3Bé3bl. OmpenesneHe Macc IBOMHBIX 3BE31. [Iyabcupylolye mepeMeHHbIe 3BE3/IbI,
KpUBbIe M3MeHeHusI Ojiecka nedens. 3aBUCUMOCTb MEKIY CBETMMOCTBIO U IEPUOAOM ITyJibcaluil y tedenn. Iledenabl — masku Bo BceneHHoi , mo
KOTOPBIM OIPEeJISIT PACCTOSHUS [0 NAJIEKUX CKOIJIEHUH U TajIaKTHK.

HoBble 1 cBepXHOBbIE 3BE3/IbBI

XapaKTepUCTUKM BCIIBIIIEK HOBbIX 3B€31. CBSI3b HOBBIX 3BE3[ C TECHBIMM JBOVHBIMM CHUCTEMAaMM, COJepsKallMX 3Be3my Oesbiil Kapauk. [leperekanne
BEIIEeCTBA U SIIEPHBIM B3PbIB Ha IMTOBEPXHOCTM 6es1oro Kapymka. Kak B3phIBalOTCS CBEpXHOBbBIE 3BE31bl. XapaKTEPUCTUKM BCIIBIIIEK CBEPXHOBBIX 3BE3I.
I'paBuTaLMOHHBIN KoOJUIalIC OeJIoro Kapjmka ¢ maccoil YaHapacekapa B COCTaBe TECHOM IBOMHONM 3Be3[dbl — BCIIBIIIKA CBEPXHOBOV II€PBOrO TUIIA.
BspbiB MaccuBHOM 3Be3/bl B KOHIIE CBOEI SBOJIIOLMM — B3PbIB CBEPXHOBOI BTOPOro Tuia. HabomeHne oCTaTKOB B3PbIBOB CBEPXHOBbBIX 3BE3]I.

DBOJIIOLIMS 3BE3M: POKAEHME KM3Hb ¥ CMEPTh 3BE3]I



Pacuér mpomoIKUTENIbHOCTM KM3HM 3BE3JT pasHOM MacChl Ha TJIaBHOM IMOCaeAoBaTebHOCTU. [lepexon B KpacHbIe IMTAHThl M CBEPXIMTAHThI MOCJIE
ucuepnanusi Bogopona. CIOKOMHAs SBOIIOLMS MaJIOMACCUBHBIX 3BE3[, ¥ IPAaBUTALIMOHHbBIN KOJUIAIC M B3PbIB C 0Opa30BaHMEM HEMTPOHHON 3BE3I bl
MJTM YEPHOM ABIPbI MacCUBHOM 3Be3abl. OmpeesieHre BO3pacTa 3BE3IHBIX CKOIJIEHUI Y OTIeJIbHBIX 3BE3/1, ¥ ITPOBEPKA TEOPUM IBOJTIOIINY 3BE3I.
Mi1ieuHblii TyTh

I'a3 u nb1Ib B ["asmakTyke

Kaxk o6pasytoTcst oTpaykaTesbHble TYMAaHHOCTY MTOUeMy CBeTSITCS b dy3Hble TYMaHHOCTH

Kaxk KOHIIeHTpMPYIOTCS Ta30BbIe U TbIJIEBbIe TYMaHHOCTU B ["asakTmke

PaccestHHbIE U IIaPOBbIE 3BE3IHBIE CKOIJIEHNS

Ha6omaemblie cBOVICTBA pacCessHHBIX 3BE3MHBIX CKOIUIeHui. Habsiomaemble CBOJVICTBA IIApOBLIX 3BE3MHBIX CKOIUIeHMI. Pacmpenenenue u xapakTep
IBIVKeHMs ckorieHuii B ['ajnakTtuke. Pacripenenenne 3B€3/, CKOIJIEHMI, ra3a U IbUIM B [ajlakTuKe.

CBepxmaccuBHasT UEpHAs IbIpa B LIeHTpe ['aakTVKY ¥ KOCMUYECKMe JIyUM.

VudpakpacHbie HabIIOAEHMS IBVKEHMS 3BE3] B LieHTpe ['ajlakTuky ¥ oOHapyskeHue B HEM CBEpPXMAaCCHMBHOM YepHOM [IbIpbl. Pacuér
IapaMeTpOB CBEPXMaCCUBHOM YEPHOM IbIpbl. HabromeHnss KOCMUYECKMUX JIyYeil ¥ UX CBSI3b CO B3pPbIBaMy CBEPXHOBBIX 3BE31. ['aakTuKMU

Kak xkmaccuduuypoBaiy rajakTuku Mo ¢GopmMe M KaMepTOHHas auarpamma Xa66s;a. CBOJMCTBa CIMUPaIbHBIX, 3JUIMIITUYECKUX U HEMpaBUIbHBIX
rajakTuk. KpacHoe cmellieHie B CIIEKTpaxX raJlakKTUK U OIpefesieHye pacCTOSHUS J0 HuX. 3akoH Xab6s1a

Bpailienne rajlakTuk ¥ TEMHass MaTepusl B HUX.

AKTUBHBIE TAJIAKTUKY U KBa3apbl

ITpupona aKTUBHOCTM TaJIaKTHUK, pagMoraIaKTUKA ¥ B3aMMOJENCTBYIOIIME TaJaKTUKM. HeoObIUuHbIE CBOMCTBA KBa3apoOB, UX CBSI3b C
SApaMM TATAKTUK ¥ aKTUBHOCTBIO YEPHBIX JbIp B HUX.

CxKomjieHus TajJaKTUK

Hab6momaemble CBOMCTBA CKOIUIEHMI Ta/lIaKTUMK, PEHTI€HOBCKOE U3JyYEeHMe, TeMIIepaTypa M Macca MEXKTaJlaKTMYeCKOro rasa, HeoOXOIMMOCTh
CYILIECTBOBAHMSI TEMHOM MaTepuyu B CKOIUIEHMSX rajlakTuK. OneHKa Macchl TEMHOM MaTepuM B CKOIUIEHMSX. SIUuemcTast CTpyKTypa paclpenesieHus
rajJakKTUKM CKOIUIEHMI Ta/IaKTHK.

Crpoenne u 3BosIonusa Bcenenuon



KoneuHocTh 1 6ecKOHEUYHOCTh BcesleHHOI — mapaloKChl KJIaCCUUeCKO KOCMOJIOTUM.

3akoH BcemupHoro TaroreHuss u mpeAcTaBeHMSI O KOHEUYHOCTM UM OeckoHeuHOCTu Bcenennoir. doromeTrpuueckuii MmapagokC U IIPOTHMBOPEUMS
KJIaCCUYECKUX IpefcTaBjieHuii o cTpoeHun BceneHHoit u HabmomeHusmyu. HeobxoamuMoCTh NpuUBJIeUeHMs OOILIE TeOpuM OTHOCUTEIbHOCTU [IJIS
noctpoenust moaeu Beenennon. CBsSI3b MeKIy reOMeTPUUYECKMMM CBOMCTBaMM IIPOCTPAHCTBA BcesleHHOM ¢ pachpeesieHeM U IBVKEHMEM MaTepun
B HeIl.

Pacumpsiromiasicst Becenennas

CBs3b cpeHell IVIOTHOCTb MaTepuy C 3aKOHOM pacIlMpeHMs U reoMeTpudyecKuMy cBoiicTBaMmu Bcenennoii. EBkimupoBa u HeeBkiaumoBa reomerpus
Bcenennoir. Onpenenenue paguyca 1 Bo3pacrta BceneHHOI.

Mopenb «ropsueii BceseHHOM» 1 peIMKTOBOE U3TyUYEHMUST

OO6pa3oBaHre XUMUUYECKUX 3JeMeHTOB BO BcenenHoit. O6uname remuss Bo BceneHHOV M HeoOXOOMMOCTb OOpa3oBaHMs €ro Ha paHHMUX 3Tarax
sBosmony BcenenHnon. Heo6XomuMmMoCTb He TOJIBKO BBICOKOM IIJIOTHOCTM BEILIECTBA, HO M €r0 BBICOKOM TeMIIEpaTypbl Ha PaHHUX 3Tarax SBOJIIOLUA
BcenenHoi. PenukToBoe usmyuyeHne — usjiydeHue KOTOpOe OCTaJoCh BO BcesleHHOM OT ropsiuero u CBepx IUIOTHOT'O COCTOSIHUSI MaTepuy Ha pPaHHUX
sTamnax KusHu Bcenennoii. Habomaemble CBOMCTBAa peIMKTOBOrO usiaydeHus. [loueMy HeOO6XOIMMO IpMBIIeUeHNe OOIel TeOPUM OTHOCUTEIbHOCTU
JIJISI TOCTpOeHusT Momenu BeeneHHOI.

CoBpeMeHHbIe ITP006/IeMbI ACTPOHOMMMI

Y ckopeHHOe paciiypeHe BeeseHHOM 11 TEMHAsT SHEepPIrusl.

Hab6momenust cBepxHOBBIX 3B€31 | Tmma B HaJ€KuX raJlaKTUKax M OTKPBITHME YCKOPEHHOro pacimpenusi BcemenHoii. OTKpbITHe cuiibl BcemMupHOTO
oTtajmkuBanus. TeémHas sHeprus yBeamumBaeT Maccy BceeneHHoM 1o Mmepe e€ pacimpenus. [Ipupoga cuabl BceMyupHOTro OTTaaKMBaHMS.
OGHapyskeHMe IUIaHeT BO3JIe IPYTUX 3BE3,.

Hab6monenust 3a ABMKEHMEM 3BE3[ M OIpeIe/IeHNs] MacC HEBUIMMbBIX CITYTHUKOB 3BE€37, BO3MYILIAMIOIIMX UX MPIMOJIMHENHOE ABVSKeHNe. MeTombl
oGHapyskeHMs 3K3011aHeT. OlLieHKa YCI0BUI Ha MOBEPXHOCTSIX 3K30IuIaHeT. [Touck sKk30m1aHeT ¢ KOMMOPTHLIMU YCJIOBUSMU IJIS SKM3HM Ha HUX
IToucku sxu3HM U pasyma Bo BceeHHoI

PasBuTue mnpencrtaBlieHUI O BO3HMKHOBEHMM ¥ CYIIECTBOBaHMM >KM3HM BO BcemeHHoi. CoBpeMeHHbIE OIIEHKM KOJIMYECTBA BBICOKOPA3BUTHIX

LU/IBI/IIII/I3&LU/II7[ B ['anmaktuxke. ITonbeITku O6HaIJY)KeHI/IFI U IMOCBIJIKM CUT'HAJIOB BHE3€MHbBIM LIMBUJIN3aIMIM.



INJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMUS I[TPOI'PAMMBI
yuammecst 11 knacca
00/12CHbL 3HAMB:
ViMeHa BbIAAIOIIMXCS aCTPOHOMOB, CIIelM(GUKY aCTPOHOMMYECKUX HabJII0Ie I, OCHOBHbIE 3JIeMeHThl HebecHOoM cdepbl, Teopemy o BbicoTe [losoca
MMpAa, MPUHIIUITBI OTIPeIeJIEHNSI TOPU3OHTAIbHbBIX Y 9KBATOPUATbHBIX KOOPAMHAT CBETUJI, CBSI3b CMEHbI CE30HOB I'Ofla C TOJIOBBIM JIBMKEHMEM 3eMJIU
Bokpyr CoJiHIIa, TPUHIUITBI pa3/ie/IeHNs TOBEPXHOCTY 3eMJIM Ha KIMMaTHUYeCKye MMosica, 0COOEHHOCTM Pa3INYHbIX CITOCOOOB CUeTa BpeMeHM!,
MIPMHLINIIBI, JIeKalllie B OCHOBE COCTAaBJIEHMS KaJIeHIapeii, IIOHSITYEe aCTPOHOMMUYECKON eIVIHULIbI, TeIMOLIEHTPUYECKYI0 KapTUHY cTpoeHnst CoTHeUHO
CUCTeMbl. KOHGUTYpaly BHYTPEHHMX Y BHEIIIHMX IIAHEeT, 3aKOHbI IBVKEeHMS IIJIaHeT, MIPMHLIMIIBI, JIesKalllie B OCHOBE BbIOOPa TPaeKTOPMIA
KOCMMYECKUX CTaHIMi1 K TejjaM COJIHEUHO CUCTEM, TPUUMHbBI BO3HMKHOBEHMS TPYWJIMBHBIX CYJI M UX BJIMSIHME Ha IBMsKeHue Tes1 COTHEYHON CUCTEMBI,
pasauuHble cBoyicTBa Tes1 COJTHEUHOM CUCTEMbI.
[ToHsaTHS: 3BE3MHON BEIMUMHBI, Ilapajllakca, CBeTMMOCTM, IJIaBHOM ITOC/IeIOBAaTe/IbHOCTY, COJIHEUHOM ITOCTOSIHHOV, KOHBEKLIMY, KOHBEKTUBHOM 30HBI,
dborocdepsl, rpaHyJI, XpoOMOCPEPbI, COJTHEUHOM KOPOHBI, IPOTYOGepaHiia, COJTHEUHbIX BCIIbIIIEK, COJTHEYHBIX MSIT€H, COJTHEYHOIO BeTpa, MiieuHoro
myTH, ['asak MK, 3BE3MHOTO CKOTIJIEHMSI, PACCESTHHBIX U IIAPOBBIX CKOIJIEHMIA, TAHT€HIMAIbHOM U JTyYeBO CKOPOCTEN, MEK3BE3THOM CPEIbI,
pa3peskeHHOTO ra3a, MeXX3BE3THO IbLJIN, Ta30IbIJIEBOTO CJIOST, CBETJIBIX M TEMHBIX TYMaHHOCTEN, KOCMUYECKUX JTyUeii, FPaBUTAIMOHHOM
KOHJIeHCallMM, IIPOTOIIJIAHETHBIX AVICKOB TaJIaKTUK, JUIUIITUYECKMX, CIIMPATbHBIX Y HEIIPaBUJIbHbIX FaJaKTUK, CKOIIJIEHMIA FaJaKTUK,
B3aMMOJIE/CTBYIOIIMX IaJlaKTUK, FaJJaKTUK C aKTMBHBIMU SIIpaMi, paAyoraiakTUK, KBa3apoB, PeJIMKTOBOTO M3/TyueHus. [ umoresy o CyiiecTBOBaHUMU
SKMU3HM BO BceneHHOI, xapaKTep IBVKEHMS 3BE3M B AMcKe U cheprueckoy COCTaBIsioNIei ['ajakTvKy, o0lMe MpeacTaBJIeHs O pa3Mepe U CTPYKTYype
["asakTMKM, HarpaBieHMe Ha HeHTp ["aJakTuKM, BO3MOKHOCTD MCIIOJIb30BAHMS CITEKTPAIbHOTO aHA/IM3a JJIs1 U3YUeHMs] HeOGeCHbIX 0O'bEKTOB,
dbusmueckuit cMbIC/T 3aKOHa BuHa u mpuHImMa Jlonaepa, mpuHIMIT paboThI, HA3HAYEHNE Y BO3MOXXHOCTY TEJIECKOIIOB, CBSI3b (DM3MUECKUX
XapaKTepUCTUK 3BE3], MeKIY cOOO0I: TeMIlepaTypbl, CBETUMOCTM, 3BE3THON BEJIMUMHDI, 1IBETA, MAaCChl, IJIOTHOCTH, pa3Mepa, CBSI3b 3eMHbBIX SIBJIEHUI C
akTUBHOCTbIO COJIHIIA, METO/IbI OTIpeiesieHMs] PACCTOSIHMIA (METO/Ibl TEOMETPUYECKOTO U CIIEKTPAIbHOTO TMapajuiakca), 0COOeHHOCTM (Pr3nueckoro
COCTOSIHMSI BeIlleCTBa BHYTPU 3BE3[I, MICTOUHUKM SHEPTUM 3BE3]1, HaO/II0gaTe/IbHble 0COOEHHOCTY OeJTbIX KapJIMKOB, HEMTPOHHBIX 3BE3[I, IEPEeMEHHbBIX

3BE3]I, HOBBIX M CBEPXHOBBIX 3BE3], 0COOEHHOCTHM 3BOJIIOIMI 3BE3, PA3IMUHON MACChl, METOJ, OTIPeleJIeHNsT PaCCTOSIHUI TT0 KPAaCHOMY CMEILEHUIO,
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3aKOH Xa66na, CYIIHOCTb OAHOPOAHbBIX M30TPOITHBIX Moneneﬁ BCEHEHHOﬁ, O BO3MO>XHOCTAX Ha6J'IIO,ZLeHI/IH ,ELaJ'IéKI/IX raJJakKTuK B 3IIOXY X

"monopmoctu'”.

00/12CHBbL yMemb:
Haxomutb Ha Hebe sipuaiiiiivie 3Be3/1bl, paboTaTh CO 3BE3IHONM KapTOi (OIpenessaiTb KOOpAMHATbhI 3BE3/, moJsioskeHne CostHIIa B J1II060¥ IeHb roja,
BUAMMYIO 00J1aCTh HeOeCHOM cdepbl IJIsI TaHHOM IIMPOTHI B 3aJaHHOE BpeMsI TOJla U CYTOK), pelliaTh 3afauy Ha Onpe/iesieHye: BbICOThI M 3eHUTHOTO
PacCTOSIHUS CBETMJIa B MOMEHTBI KYJIbMUHALIY, reorpaduyuecKoii MIMPOThI TOUEK 3€MHOM TTOBEPXHOCTH IO aCTPOHOMMUUECKUM HabJTIOIEHNUSIM, JTYHHBIX
¢as3, meprosoB BO3MOKHOIO HACTYIIJIEHUS 3aTMEHMIA, CMHOOMYECKOTO M CUIEPMYECKOrO MEePUOAOB IJIaHEeT, PACCTOSTHUI 10 HEGECHBIX TeJT U UX
1apaJuTakCcoB, KOHGUTYpalnii IIJIaHeT, Ha UCIoIb30oBaHKe GopMyii: 3aKkoHOB Keriepa, 3aKoHa BCEMUPHOTO TATOTeHUs, 1-11 1 2-11 KOCMUYECKUX
CKOPOCTEIA, MOJIb30BaThCsI aCTPOHOMMYECKUM KaJIeHAapEM /IS TIOJTyYeHNsT CBeIEeHMI O IBVKEHUM ¥ BO3MOXKHOCTSX Habmomenus ey CoTHeUHOI
cucTeMbI, HaxoauThb Tejia COIHEeUHOM CHCTEeMbI Ha Hebe BO BpeMst HabJII0IeHMiA.
Perirath 3amaun Ha MCIo/ib30BaHMe puHIMna JJoriepa 1 3akona BuHa, Ha orpe/esieHe MacChl HEOECHBIX TeJI IT0 CKOPOCTSIM OpOUTaTIbHOTO
IBVKEHMSI, Ha OTIpefiesieHne PacCTOSTHMIA [0 3BE3JI, Ha CBSI3b MEKAY CBETMMOCTBIO, PaliyCOM M TEeMIIepaTypoii 3Be3/Ibl, Ha OIpeeieHI e PacCTOSTHUI
Io raakTUK. OLIeHNBaTh pa3peliarolyo ClIOCOOHOCTh (IMGPaKIMOHHYIO) TeJIeCKOMOB, I0OJIb30BAaThCS IIKAJION 3BE3MHBIX BEJIMUYNMH, AMarpaMMOn
""TeMIepaTypa-CBETUMOCTD'', CBSI3bIBATh TAHT€HIIMAIbHYIO U JIYUEBYIO CKOPOCTM HEGECHOTO TeJjla C ero MPOCTPAHCTBEHHON CKOPOCThIO, TPy60
OlIeHMBaTh MacCy ['aJlaKTUKY 110 CKOPOCTY KPYTOBOT'O IBVSKEHMS 3BE3/1, pasinuaTh Ha ororpadusix pasjanyuHble TUIIbI 3BE3MHBIX CKOTLIEHUN U
ME3K3BE3IHbIX TYMAHHOCTE, OTPeesiaTh PaCCTOSIHME IO FaJlaKTUK 10 KPaCHOMY CMEIIEeHMIO, OOBSICHSITb CMBIC/I IIOHSITUH " pacIIvpPSIFOIIasiCst
Bcenennas" u "peankToBoe usayueHne'.

[MonyunTh TMpencTaBJeHUs O CTPYKType M MaciuTtabax BcesmeHHONM 1 MecTe uejloBeKa B Hell. Y3HaTh O CpeNCTBax, KOTOPbIE MCIOJb3YIOT
aCTPOHOMBI, UTOOBI 3arITHYTh B CaMble yIaJEHHbIe YIOJIKM BceneHHONM U yBUIeTh HebecHbIe Tejla He TOJIbKO B HEJOCTYITHBIX C 3eM/IM Ayuara3’oHax
IJTVH BOJIH 3JIEKTPOMAarHMTHOTO M3JTyU€eHMsl, HO M Y3HaTh O HOBBIX KaHajaX MOJyYeHus MHGOPMAaIuy O HEOECHBIX TeJlaX C MOMOIIbIO HEMTPUHHBIX U

I'paBUTALIlMOHHOBOJIHOBBIX T€JIECKOIIOB.
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. VY3HaTh 0 HabIIOaeMOM CJIOKHOM ABVoKeHuu 1iaHet, JIyael u CosHia, ux uHTeprnpetanuu. Kakyio posb urpajm HabJofeHus 3aTMEHUN
JIyubl u CoJsiHIIA B SKM3HM OOIIECTBA M MCTOPUS MX HAaydHOro oObsicHeHMsl. Kak Ha OCHOBe aCTPOHOMMYECKMX SIBJIEHMIA JIIOAY HAYUMJIUCh U3MEPSTh
BpeMs U BECTU KajeHIaphb.

. VY3Harb, Kak 6Gyiarogapsi pasBUTUIO aCTPOHOMMM JIFOIM IPUILIM OT IIPEACTaBJIEHUSI TeOLIEHTPUYECKOM CUCTEMbI MUpPA K PEBOJIIOLVIOHHBIM
MpeCTaBIEHNSIM TeJIMOLIEHTPUYEeCKoy cucteMbl Myupa. Kak Ha ocHOBe mocjemHel ObLIM OTKPBIThI 3aKOHBI, YIIPABJSIIONIME OBVDKEHMEM IUIaHeT U, B
KOHIIe KOHIIOB, 3aKOH BceMupHOro TaroTeHms.

. Ha mpumepe ucrionb3oBaHusl 3aKOHA BCEMMPHOTO TSITOTEHMSI, TTOJYUUTh TPENCTaBJIEHUSI O KOCMUYECKMX CKOPOCTSX, Ha OCHOBE KOTOPBIX
PaCCUMTBHIBAIOTCS TPAEKTOPUM TOJIETOB KOCMMYECKMX allllapaToB K IUIaHeTaM. Y3HaTb, KaK IPOSIBJIsIeT cebs BCEMMPHOE TSATOTEHME Ha SBJIEHUSX B
cucreme 3emsi-JIyHa ¥ 9BOJTIOLIMIO 9TOM CUCTEMBI B OYIYIIIEM.

. Y3HaTh O COBpeMEHHOM mHpeAcTaBjaeHuy, o cTpoeHur COJIHEUYHONM CUCTEMBI, O CTPOEHMM 3eM/IM KaK IIaHeTa M IIPUPOAEe IMapHUKOBOIO
sddekTa, 0 CBONMCTBAX IUIAHET 3€MHOW TPYMIbI M IUIAHET TUTAHTOB, M OO0 MCCAeAOBAaHMSIX acTepOMIOB, KOMET, METeOpPOMAOB, M HOBOrO KJjacca
HeOeCHbBIX TeJT KapJIMKOBBIX IJIaHeT.

. [Tonyunth mpencTaB/leHMe O MeTomaxX acTPOPM3UUECKUX MCCAeOOBAaHMSIX M 3aKOHAX (U3MKM, KOTOpPbIE MCIIOJIb3YIOTCS [JISI U3YyUeHUs
(busMuecky CBOVICTB HEOECHBIX TeJI.

. V3uarb npupony CosHIIA M €ero akKTMBHOCTM, KaK COJIHEYHAsl aKTMBHOCTb BJIMSIET Ha KauMMar u 6mocdepy 3eMsn, Kak Ha OCHOBE 3aKOHOB
(U3MKM MOKHO pacCUMTaTh BHyTpeHHee cTpoeHne CoJjiHIla M KaK HaGII0IeHNs 3a MMOTOKMU HelTpuHO oT CoJHIIa YIaaoch 3ariaHyTh B eHTp CosHile U
Y3HATb O TEPMOSIIEPHOM MCTOUYHMKE SHEPIUM.

. VY3HaTh, Kak OMpeIesiTIOT OCHOBHbIE XapaKTEPUCTUKM 3BE3M, U X B3aMMOCBSI3b MEXIY COOO0M, O BHYTPEHHEM CTPOEHMM 3BE3M, M MCTOUHMKAX UX
SHEPruM; O HEOOBIYHOCTM CBOMCTB 3BE3[, OeJIbIX KapJIMKOB, HEMTPOHHBIX 3BE3[T M UEPHBIX IbIP. Y 3HATD, KAK POXKIAIOTCS, SKUBYT ¥ YMUPAIOT 3BE3bI.

. VY3HaTh, KakK M0 HAOIIOAEeHUSIM ITYyIbCUPYIOIIMX 3BE3 I 1leden onmpenesisiTh PacCTOSTHUS 10 IPYTUX FaJlaKTUK, KaK aCTPOHOMBI TI0 HAOTIOeHNUSIM
JBOMHBIX M KPATHBIX 3BE3[T ONPENEISIOT UX MACCHI.

o HOJ’IY‘{I/IT]J npeancraBJIeHNMs O B3pbIBaX HOBBIX M CBEPXHOBBIX 3Bé3,11 U Kak B 3B€37ax 06p33y}OTCH TSIKEJIblE XMMMUUECKIEe 3JIEMEHTDI.
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. VY3Harb, Kak ycTpoeHa Haira ["ajaktuka - Mieunbiit [1yTh, Kak pacripenesieHbl B HEl pacCesTHHbIE U IIIapOBble 3BE3IHbIE CKOTUIEHMS, U 0OJj1aka
MEK3BE3THOrO rasa u nbumi. Kak ¢ momoriipio HabmogeHnii B MHGpaKpacHbIX JIyyax yaaJoCh MTPOHMKHYTh Yyepe3 TOJIIIY MEXK3BE3THOIO ra3a U IblJIN
MIPOHMKHYTH B LIEHTP ['amakTnku, yBUIETh ABMKEHME 3BE3]] B HEM BOKPYT CBEPXMAaCCUBHOM UEPHOM ABIPHI.

. [Tonyunth mpencTaBjieHMe O Pas3IMYHBIX TUIIAX TaJaKTUK, Y3HAThb O TMPOSBJIEHMSIX aKTMBHOCTYM TaJaKTMK M KBasapoB, M paclpemesieHuu
rajakTUK B IIPOCTPAHCTBE U (DOPMMUPOBAHMYM CKOIUIEHUN U STUEMUCTON CTPYKTYPhI UX pacIpeneseHus.

. VY3HaTh O CTpOEHMM U 3BOJIOLUYM YHUKaJIbHOrO 0ObeKkTa BcesmeHnHoi B menom. [IpociennTs 3a pasBuUTMEM IpeNCTaBIEHUN O KOHEYHOCTU U
6eckoHevuHOCTH BcesieHHOI, 0 (pyHIaMeHTaTbHBIX MapagoKcaX, CBI3aHHBIX C HUMMU.

. [ToHsATh, KaK U3 HAOIIOTAEMOr0 KPacCHOTO CMeIeHMs B CIeKTpaX NaJIEKMX rajJaKTUK IPUIIUIM K BBIBOAY O HECTAI[MOHAPHOCTM, PacCIIMpPEeHUn
BcesieHHOM, 1, YTO B IPOIJIOM OHa OblIa HE TOJIBKO IIJIOTHOM, HO M TOpsiueit M, UTO HaO/II0JaeMoOe PeIMKTOBOEe M3JIyueHMe MOATBEPIKIAeT 3TOT
Ba)KHBIN BbIBOJ, COBPEMEHHOM KOCMOJIOTUM.

. VY3HaThb, KakK OTKPbUIM YCKOPEHHOEe paciiupeHne BceyleHHOM M ero CBSI3bI0 C TEMHOM SHEPTrMell M BCEMMUPHOM CUJIOM OTTaJKMBaHMSI,

HpOTMBOCTOHH.lEﬁ BC€MI/I])HOI7[ CHnJie TAroTeHus.

. VY3HaTh 06 OTKPBITMM SK3OIUIAHET — IIJIAHET OKOJIO IPYTUX 3BE3N M COBPEMEHHOM COCTOSIHMM IIPOGJIEeMbI IOMCKA M CBSI3Y C BHE3eMHBIMU
IMBUIA3ALUSIMUA.
. HayunTbcst MpoBOAUTb MPOCTENIIE aCTPOHOMMUYECKME HAOIIOMeHNSI, OPUEHTUPOBATHCSI CPEIM SIPKUX 3BE3T M CO3BE3[INIA, U3MEPSITH BBICOTHI

3BE3[ U COIIHL[a, orpenessiTb aCTpOHOMMYECKMMNM MeTOOdaMM BpeMs, IINPOTY M JOJITOTY MeCTa Ha6J'II-OI[eHI/II‘/JI, U3MepATb AnaMeTp COJ'IHLla " U3MEPATb

COJTHEUYHYIO aKTUBHOCTDb U €€ 3aBUCUMOCTb OT BpeMEeHN.

TEMATUYECKOE IIJTAHUPOBAHUE
[TnanmpoBaHue paccuMTaHo Ha 1 4 aCTPOHOMUM B HEAENIO M TOCTPOEHO CJIeAYIONMM OOpa3oM: TemMa ypoKa - OCHOBHOWM, M3y4aeMbIi B KJacce

MaTepual.
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Baenenne B acrpoHomuio (1 1)

Llenpio M3yvYeHUsT TAHHOM TEeMbl — MMO3HAKOMUTD YUaIMXCSI C OCHOBHBIMM aCTPOHOMMYECKMMM OOBEKTaMM, 3aIOHSIONMMM BceleHHYIO: TIJIaHeThl,
CosHIle, 3BE3/bI, 3BE3HbIE CKOTUIEHMSI, TaJIaKTUKM, CKOTIEHMS TJIAKTUK; (PU3NUECKMMM TTPOIleccaMy, TTPOTEKAIOIIMMM B HUX UM B OKPY’KAIOIIEM UX
npoctpaHcTBe. OHYM 3HAKOMSITCS C XapaKTEPHBIMM MacIITabaMy , XapaKTePU3YIOIIMMM CBOMCTBA 3TUX HeGeCHbIX Tesl. Takske MPUBOISATCS CBEAEHMUS O
COBPEMEHHBIX ONTUYECKUX, MH(GPAKPACHbIX, PAIMO, PEHTIEHOBCKMX TeJIeCKOMmax U obcepBaTopusax. DakTHMUecku, ydaliyecss 3HAKOMATCS C TeMu
HeOeCHBIMU TeJlaMy U 00beKTaMM, KOTOpbIe OHY B JajbHeIIeM OyayT MOAPOOHO M3y4yaThb Ha YPOKAaX aCTPOHOMMMA.

AcTtpomerpus (5 u)

Llenbto M3yueHMss JaHHOM TeMbl — (OpPMMpOBAHME Y YUAIIMXCS O BUAE 3BE3THOrO Heba, pa3bueHMM ero Ha CO3Be3Ausl, MHTEPECHBIX OOBeKTaX B
co3Be3ausiX M MuUMOIOTMM CO3BE3[MIA, Pa3BUTHME aCTPOHOMMM B aHTUUYHbIE BpeMeHa. [IpociennTh, Kak Mmepexof OT OpMEHTalMM IO CO3Be3OMSIM K
MCIIOJIb30BAaHNIO HEOECHBIX KOOPAMHAT IMO3BOIWI B KOJMYECTBEHHOM OTHOIIEHMM WM3Yy4yaTb BUIMMbIE OBMKEHMSI Tejl. TakKe IebI0 SIBJISIETCS
usydeHne Bugumoro nBvskeHust ComHia, JIyHBI M TUTAaHET M HA OCHOBE 3TOTO IOJYYUTh TPEACTABJIEHMS O TOM KaK aCTPOHOMbI HAyUMJIUCh
MpeCcKas3biBaTh 3aTMEHMS; TOJYYNTh TPEICTaBIeHMs 00 OIHOM M3 OCHOBHBIX 3a[lau aCTPOHOMMM C JPEBHEMIINX BPEMEH M3MEpPEeHMM BpPEMEHU U
BeJeHNN KaJIeHJapsl.

He6ecHas mexanuka (3 uaca)

Llenb M3y4yeHMsT TeMbI — pa3BuUTee MpencTaBieHnit 0 crpoeHny COTHEYHONM CUCTEMBI: TEOIEHTPUYECKAs U TeJIMOIEHTPUYECKMEe CUCTEMbI MUPa; 3aKOHBI
Kertepa nBmkeHust miaHeT u ux 060611eHre HbI0TOHOM; KOCMUYEeCK e CKOPOCTY Y MEXKIJIAHETHbIE TIEPEJIETHI.

Ctpoenne CosHeuHOM cucTeMbl (8 yacoB)

Llenp u3yueHus] TeMbl — TOJYUUTh TpencTaBieHne o cTpoeHne COJHEYHON CUCTEMbI, U3YyUUTh (usndeckyio mpupony 3ewsm u JIyHbI, SIBJIEHUS
MIPUJIMBOB U TIPEIeCCUM; TIOHSATh (GU3NUYECKre OCOOEHHOCTY CTPOEHMS IUIaHEeT 3€MHOJ TPYIIIbI, IJIaHeT TMTAaHTOB M IUIAHET KapJMKOB; Y3HATb 00
OCOOEHHOCTSIX MPUPOMABI U IBUKEHMS aCTEPOUAOB, TTOTYUUTh OOILMEe MMPeICTaBIeHMsI O KOMeTax, MeTeopax M MeTeOpUTax; MOJIyUUTh ITPeICTaBIeHNE O
pa3BUTHeE B3TJISIIOB ¥ COBPEMEHHBIX MTPeICTaBAeHMSIX O poucxoxkaeHn CoTHEUHOM CUCTEMBI.

KonTponbHas padora Nel mo Teme «Ctpoenne u coctaB Co/THEUHON CUCTEMbI»

AcTtpodusuka u 3Beé3gHast actpoHomusti (7 4acoB)
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Llenb M3y4eHUST TEMBI — MOJYUYUTDb MPENCTABAEHUSI O Pa3HBIX TUIIAX OMTUYECKUX TeJEeCKONaX, paAuoTesIeCKoNax M MeTofaxX HabIIoaeHnii Ha HUX; O
MeTofax ¥ pesyJsbraTax HabsmomeHuyt COJHIIA, €0 OCHOBHBIX XapaKTEPUCTUKAX; O IMPOSBIEHUSX COJIHEYHOVW aKTUBHOCTM M CBSI3aHHBIMUM C HeW
mpolieccoB Ha 3emse u 6mocdepe; o TOM, Kak aCTPOHOMBI y3Ha/IM O BHyTpeHHeM cTpoeHun CoOjHIA, M, KaK HAOJIOEeHMs COJIHEYHBIX HEMTPUHO,
TIOTBEPAMJIO HALLIM MTPEACTABIeHNS O mpoleccax BHYyTpy COJTHIIA; TOTYYUTD MPEACTABIEHNS: 06 OCHOBHBIX XapaKTEPUCTUKAX 3BE3M, MX B3aMMOCBSI3H,
BHYTPEHHEM CTPOEHUM 3BE3[, Pas3JMUYHBbIX TUIIOB, MOHSATb MPUPOAY O€JbIX KapJIMKOB, HEMTPOHHBIX 3BE3J M UYEPHBIX [IbIP, KaK IBOMHbIE 3BE3MbI
MIOMOTaIOT OIMpPee/IUTh MacChl 3BE3]1, a MyIbCUPYIOIIME 3BE3AbI IMOMOTAIOT OIpenesisiTb pacCcTosiHus BO BceneHHOI;

TIOJTYUYNUTh TIPEICTABJIEHMS] OHOBBIX M CBEPXHOBBIX 3BE37ax, M, KaK >KUBYT ¥ YMUPAIOT 3BE3[IbI.

Mneunsiit ITyTs — Hama I'anakTuka (3 yaca)

Llenbio M3ydeHMe TEMBI - MMOTYUYUTD MpeACcTaBieHne Haiei ['amaktuke - Mieunsii [TyTh, 06 06beKTax €€ COCTABIISIONIMX, O paclpeeeHye rasa u
MIbUTY B HEJ, PAaCCeSHHBbIX M IIApOBBIX CKOIIEHMSIX, 00 €€ CIMpajbHOM CTPYKType; 00

MCCJIEIOBAHUY €€ IEeHTPaIbHbIX 00JacTel, CKPbITBIX OT HAC CUJIbHBIM ITOTJIOIIEHMEM ra30M M IbLIbI0, a TaKXKe O CBEPXMACCUBHOM UEPHON IbIpe,
PACIIOJIOKEHHOV B caMOM IieHTpe ["ajakTuku.

I'amakTukm (3 yaca)

Llenp M3yueHus: TeMbl — MOJIYUUTDb IIPEACTABJIEHNE O Pa3IMYHbIX TUIIAX TATAKTUK, 00 OMpenesIeHUy PacCTOSHUSX IO HUX IO HAOJIIOIeHUsIM KPacHOTO
CMeILeHNsT IMHUM B X CIIEKTpax M 3aKoHe Xab6J1a; 0 BpallleHUM rajJakKTUK M CKPBITOM TEMHOJ MacChl B HUX; MTOJTYYNUTh MPECTaBIeHNsT 00 aKTMBHBIX
raJlakTMKaxX ¥ KBaszapax M (GuU3MUecKuX Ipolleccax, MPOTeKalolMX B HUX, O paclpenesieHuu TaJIaKTUK M UX CKOIIEHM BO BceseHHON, 0 ropsuem
MESKTJIaKTMYECKOM Ta3e, 3aMOTHSIONIMM CKOTIJIEHNS TATAKTUK.

Ctpoenne u 3Bosonus Beesrennoit (2 uaca)

Llenbto u3yyeHUs] TeMbl — TMOJYYUTH TMpenCcTaBiaeHMe 00 YHMKaJIbHOM OObekTe BcesieHHOI B I1€JIOM, KakK peIIaeTcsi BOMPOC O KOHEYHOCTU WU
6eckoHeyHOCTM BcenmeHHON, O TMapafokcaxX, CBSI3AHHBIX C JITUMM TPEACTABJIEHUSIMU O TEeOpPeTUYEeCKMX TMpeACTaBJIeHUsIX OOIleil Teopun
OTHOCUTEJIbHOCTH, JIESKAILIMX B OCHOBE MOCTPOEHMSI KOCMOJIOTMYECKMUX Mojiesielt BeeneHHOI; Kakue HaOI0eH s IPUBEY K PacCIIMpPSIIONIENCs MOIen
BcenenHoi1, o paguyce u Bo3pacTe BceneHHOI, O BBICOKOJ TeMmIlepaType BellleCTBa B HayaJbHble I€pUMOAbI KU3HM BceneHHOM M mpupoje
PEJIMKTOBOTO U3JTyUYeHMsI; O COBPEMEHHBIX HaOIOEeHMSIX YCKOPEHHOTO pacimpenns BeeneHHOI.

CoBpeMeHHbIe ITP006/1eMbI acTpoHOMUM (3 yaca)
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Llenbro M3yueHMsT JAHHOM TeMbl — TIOKa3aTh COBpEMEeHHbIe HallpaBJIeHNs u3yueHus: BcesieHHOM, 06 onpeiesieHnM PacCTOSTHUI 10 TATAKTUK C TTIOMOILIbIO
HaOJTIOIEHNI CBEPXHOBBIX 3BE3[ M OTKPBITUS YCKOPEHHOTO paciimpeHuss BceseHHOM , poyiv TEMHOV SHEPTUM U CUJIbI BceMMpHOro OTTaJIKMBaHMS;
MTOJTYYUTh TIPEACTaBIeHNSI 00 SK30IIaHeTax M MOMCKA 9K30IJIaHeT 6JIarONMPUSITHBIX IJIS1 SKU3HM; O BO3MOSKHOM YMCJIe BBICOKOPA3BUTBIX IIVMBYJIV 3ALIMIA
B Haren ['ayjakTuke ¥ 0 MeToAaxX MOMCKAX JKM3HM M BHE3EMHBIX LIMBWIN3ALMIA U TTPOOJIEM, CBSI3aHHBIX CO CBSI3bIO C HUMM.

KonTposibHas padoraNe2 mo Teme «3Be3abl M MX OCHOBHBIE XapaKTepUCTUKHU. ['aTakTUKM»

V4yeOHO-MeTOAMYECKOE M MaTepUaIbHO-TEXHUYECKOoe obecrieueHre 00pa3oBaTeIbHOrO mpoiecca
Y4ye6HO-MEeTOAMUECKIUI KOMILIEKT, MCIOJIb3yeMblii IIPY peayn3aiyy paboyeii MporpaMMbl:

1. Yapyruna B. M. Acrponommst. 10-11 kmaccel: yueb. mjisg  o6IiieoOpasoBar. opraHmsaunuii: 6a3oBbii  ypoBeHb / B. M. Yapyrun.—
M.: ITpocBemienne, 2018.

2. Actponomusi. Metoguueckoe nmoco6me: 10-11kmaccel. ba3oBbiit ypoBeHb: yueb. mocobue Jis yunTesiein oo1eobpa3osar.
OJIeKTPOHHbBIE 0OpPa30BaTEIbHbIE PECYPCHI:

http://www.astronet.ru — Poccuiickast Acrponommueckasi CeTb

http://college.ru/astronomy/course/content/content.html — OTkpbITast AcTpoHomus 2.6

https://WwWw.roscosmos.ru/ — CaiT rocy1apCTBEHHOV KOPIOpaIyy 10 KOCMIUYECKON AesiTeIbHOCTH Pockocmoc

http://www.planetarium-moscow.ru/ - caiT MOCKOBCKOI'O IIJTaHETapysl.

http://www.galactic.name/ - actpoHoMu4eckuit moptan ' Mms Iamaktuku'”

http://www.walkinspace.ru/ - noprasn "IlyTeiecrsue B kocmoc"

https://www.uahirise.org/ru/ - pycckosispiuHast Bepcus npoekrta 'Mapc 6e3 rpanuir”

http://stars.chromeexperiments.com/ - BUpTyajabHasi SKCKypcusi 1o BcenenHoi

https://www.nasa.gov/ - opuiMaabHbli canT HalyoHaIbHOTO yIIpaB/ieHMsl IO a9POHABTUKE Y MCCIeI0OBAaHUIO0 KOCMUYECKOT'O ITPOCTPAHCTBA

10. BubmoTeKa 3JeKTPOHHbBIX HarJIIAHbIX mocobuii "Actponomus 9-10", OO0 "dusukon", 2003

11. Stellarium 0.17.0 - s;mexkTponHbiii anerapui (http://stellarium.org/ru/)e

12. Egunas komiekiys nu@poBbix o6pasoBaTeIbHbIX pecypcoB: http://school-collection.edu.ru

13. ®ecTuBanp nemarornveckux uaei : https://urok.1sept.ru/

14. OrkpsiThin k1acc. CeTeBble oOpaszoBareabHble coobiectBa:https:/multiurok.ru/blog/sietievyie-obrazovatiel-nyie-soobshchiestva-otkrytyi-
klass.

15. OdunmanbHblii pecypc AJIs yunTeseit, netei u poguteneii: https://rosuchebnik.ru/material/40-saytov-kotorye-oblegchat-rabotu-uchitelya

16. Poccuiickas sjekTpoHHad IIKoJIa: https://resh.edu.ru/

17. ®okcdopn https://foxford.ru,

W PN AN =
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https://www.google.com/url?q=http://www.astronet.ru&sa=D&ust=1536839237296000
http://college.ru/astronomy/course/content/content.html
https://www.google.com/url?q=https://www.roscosmos.ru/&sa=D&ust=1536839237298000
https://www.google.com/url?q=http://www.planetarium-moscow.ru/&sa=D&ust=1536839237298000
https://www.google.com/url?q=http://www.galactic.name/&sa=D&ust=1536839237298000
https://www.google.com/url?q=http://www.walkinspace.ru/&sa=D&ust=1536839237299000
https://www.google.com/url?q=https://www.uahirise.org/ru/&sa=D&ust=1536839237299000
https://www.google.com/url?q=http://stars.chromeexperiments.com/&sa=D&ust=1536839237299000
https://www.google.com/url?q=https://www.nasa.gov/&sa=D&ust=1536839237300000
https://www.google.com/url?q=http://stellarium.org/ru/&sa=D&ust=1536839237300000
http://school-collection.edu.ru/
https://rosuchebnik.ru/material/40-saytov-kotorye-oblegchat-rabotu-uchitelya/
https://resh.edu.ru/
https://foxford.ru/
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