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MNOSICHUTEJIbBHASA 3AIIMCKA

Paboyas mporpamma no actpoHoMmuu st odydaronuxcs 11 kimacca coctaBieHa B COOTBETCTBUU C
CbellepaJ'IBHI)IM KOMITIOHCHTOM TOCYJAapCTBCHHOI'O 06p330BaTeJ'IBHOFO CTaHJaapTa, YTBCPXKICHHBIM
npukazoM MuHoOpazoBanust Poccun ot 5 mapta 2004 roma Ne 1089 «O6 yrBepxkaeHNu GeaepaabHOTO
KOMITOHEHTa TOCYJapCTBEHHBIX 00pa30BaTeNbHbIX CTAaHIAPTOB HAYAIbHOTO O0IIET0, OCHOBHOTO O0IIEro U
cpenHero (ToOJHOTO) 00MIero 00pa3oBaHUs», ¢ U3MEHEHUSIMH, BHECEHHBIMHU TpPHKa3oM MuUHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @enepauun ot 7 utoHs 2017 roma Ne 506, ¢ yuetoM mpumepHOi
MIPOrpaMMBbI cpeiHero o01iero oopasoBanus (6a30BbIil ypOBEHb) U aBTOPCKOM MPOTpaMMBbl 110 aCTPOHOMHHU
B. M. Yapyruna.

AcTpoHOMHS 3aHHUMaeT 0co0O€ MECTO B CHUCTEME eCTECTBEHHO-HAay4YHBIX 3HaHHI, Tak Kak OHa
3aTparuBaeT TJIyOMHHBIE BOIPOCHl CYILECTBOBAaHHUS 4YEJIOBEKA B OKpYXKalolleM MHUpe U B Hell
KOHLIEHTPUPYIOTCS OCHOBHBIE TPOTUBOPEUHS MEX 1y ObITHEM UeoBeKa U ero cozHaHueM. Ha mpoTtsxeHuu
TBICSYENICTHI aCTPOHOMMUS I1araja B Hory ¢ ¢uiocoduen u penurued, nHGopmalmei, mouepnHyTon u3
HaOI0IEHUH 3Be3IHOr0 Heba, MUTajla BHYTPEHHUNH MHUP YeJIOBEKa, €r0 PEeIMIHO3HbIe MPeICTaBICHUs 00
oKpyxaroiieM mupe. Bo Bcex apeBHHX puiiocodekux mKoaax acTpoOHOMHUSI 3aHUMaJa Beylee Mecto. Tak
KaK acTpOHOMHMsI HE 3aTparuBajia HEMOCPEICTBEHHO YCIIOBUS JKU3HH M JIEATEIHHOCTH YelOBEKa, TO
MOTpeGHOCTh B HEW BO3HUKaA Ha 0oJiee BLICOKOM YPOBHE YMCTBEHHOI'O M JTyXOBHOTO Pa3BUTHS YEIOBEKA,
U TI03TOMY, OHa ObLIa JOCTYIHA MOHMMAaHHIO Y3KOT0 Kpyra oOpa3oBaHHbBIX JIFOJCH.

Bce coBpemenHoe ectecTBo3HaHue: Gu3MKa, MaTeMaTHKa, reorpadus u Apyrue Haykd — MUTANIOCh U
pa3BUBAJIIOCH Onaroaapsi pa3BUTHUIO aCTPOHOMHH. J[OCTATOYHO BCHOMHUTH MEXaHUKY, MaTeMaTHYECKH
aHayu3, pa3BuThie HbIOTOHOM U ero nocienoBaTeNs MU B OCHOBHOM Uil OObSICHEHUSI IBH)KCHHSI HEOECHBIX
ten. CoBpeMEHHbIE UJIEU M TEOPUU: 00111asi TEOPHsI OTHOCUTENBLHOCTH, (PU3MKA IIEMEHTAPHBIX YaCTHUI[ — BO
MHOTOM OIUPAIOTCS Ha JJOCTUKEHUSIX COBPEMEHHOW aCTPOHOMMUH, TAKUX €€ pa3JieloB, Kak acTpodusmka u
KOCMOJIOTHS.

N3ydeHnue actpoHOMUM Ha 0a30BOM YPOBHE CpeIHEro (IoJHOro) obiiero ooOpa3oBaHus HApPaBICHO
Ha JOCTH)KEHUE CIEIYIONINX 1esIei:

0CO3HAHUe PUHIIUIHUATIBLHON POJIM aCTPOHOMHHU B TTO3HAHUH (PYHIaMEHTATbHBIX 3aKOHOB MPHPOIbI
1 GOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

npuodpereHue 3HaAHMI 0 PU3NYECKON MPUPOIEe HEOECHBIX TEJI U CHCTEM, CTPOEHUS M SBOJIIOLUU
BcenenHoil, MpOCTpaHCTBEHHBIX M BpPEMEHHbIX MaciuTabax BceneHHol, Hanbonee BaXKHBIX
ACTPOHOMUYECKUX OTKPBITUAX, OMPEJCTUBIINX PA3BUTHE HAYKU U TEXHUKH,

OBJIa/IecHHe YMEHHUSIMU OOBSICHATh BUJIUMOE TOJIOKEHUE U JIBUKEHHE HEOECHBIX TeJl MPUHIMIIaMU
OTIpeIeNIEHUs] MECTOIIOJIOKEHHSI U BPEMEHHU 110 aCTPOHOMUYECKUM 00BEKTaM, HaBbIKAMU MPAKTUUYECKOTO
WCIOJIb30BAHUS KOMITBIOTEPHBIX MPUJIOKEHUN sl ONpeesieHUs BHUJa 3BE3JHOTO He0a B KOHKPETHOM
IIYHKTE JUIsl 33JaHHOTO BPEMEHHY;

Pa3BUTHe [T03HABATENbHBIX WHTEPECOB, HMHTENIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
mporiecce IMPHOOpPETeHUsT 3HAHWM 1O AacCTPOHOMHHM C HCIOJIb30BAaHHEM Pa3IMYHBIX HCTOYHHUKOB
nH(OPMAILIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHUH;



HCNOJb30BAHNE TPHOOPETEHHbIX 3HAHWUM W YMEHHMH Ui pEUICHUS MPAKTHUYECKUX 3ajad
MMOBCEIHEBHOMN JKU3HU;

(opMupoBaHne HAyYHOTO MUPOBO33PEHUS;

(¢popmupoBaHHe HABBIKOB HCIOJIHL30BAHHUA CCTSCTBEHHOHAYYHBIX M OCOOCHHO  (DU3HKO-
MaTeMaTUYEeCKUX 3HAHUH Uil OOBEKTHBHOTO aHallM3a YCTPOMCTBA OKPYKAIOLIETO MHpa Ha NpUMEpe
JOCTHKEHUH COBPEMEHHOHN acTpO(PH3UKH, aCTPOHOMUHU ¥ KOCMOHABTHKH.

CormacHo ydeOHOMY IUTaHa cpefHero obmiero oOpazoBanms Ha 2020 -2021 ydveOHBIA TOH HA
M3YYCHHE aCTPOHOMHHM Ha 0a30BOM ypoOBHE OTBOAUTCs | 4 B Henmenro (34 Jaca B roj).

JlaHHOW TIporpamMMOl TPEIyCMOTPEHO MPOBEICHNE KOMOMHUPOBAHHBIX 3aHATHHA C BBITOJHEHUEM
ACTPOHOMUYECKUX HCCIIETOBAaHUN M MPAKTUKYMOB IO PEIICHUIO 33/a4, KOHTPOJIbHBIE paboThl. B KoHLE
y4eOHOTO T0/1a IPETyCMOTPEHA UTOTOBAsE KOHTPOJIbHAs paboTa WM BCEPOCCHIICKasl TPOBEPOYHast paboTa
(BITP).

[Ipu peanuzamum pabGoyeil MporpaMMbl  HCIOJIB3YETCS Y4eOHO-METOTUYECKUN  KOMIUICKC,
BKJIFOUEHHBIN B (pe/iepaabHblil IepeueHb y4eOHUKOB:

Actporomus. 10 - 11 xmaccel: yueb. masi oOmeoOpasoBaT. opraHu3anuii: 0a3oBbiii ypoBeHb/ B. M.
Yapyrun. — M.: Ilpocsemenue, 2018.

OCHOBHOH akLEHT Mpu OOy4YeHHH IO TMpeylaraeMoid IporpaMMe JAejaeTcsi Ha HaydHbId U
MHPOBO33PEHUECKHI acCMeKT 0Opa30BaHUs 1O AaCTPOHOMHH, SBIISIONIMNCS BaXXHEWUIITUM BKJIAJOM B
CO3[aHH€ WHTEJJIEKTYaJIbHOTO MOTEHIMaIa CTPAHBI.

Mecrto npeamera B yueOHOM ILIaHe.

[Iporpamma paccuurana Ha: 34 yaca

11 ximacc — 1-e momyroaue 16 yacoB (1 yacoB B He/IEIIO).

11 ximace — 2-e mosyroaue 17 yacoB (1 yacoB B He/IEIIO).
[Iporpamma o acTpOHOMHUHM peaiu3yeTcsl B TeueHue | roxa.
Pacrnipenenenne yueGHBIX 4acoB 10 pa3zesaM MporpamMMbl

Z

Tema KoanuectBo yacos
Beenenue 2
ActpomeTpusi
Hebecnas Mexanuka
Crpoenne COTHEYHON CUCTEMBI
AcTtpodusnka u 3BE31HasT ACTPOHOMUS
MieuHbIl yTh
I'amakTuku
Crpoenue u sBotonus Beenennoi
CoBpeMeHHbIC TTPOOIEMbI ACTPOHOMHUH
Pezeps
Hmoeo:

O ONOOOIPWN|-

RPWINWWINN W

w
N

Conepxanue
BBenenue B actpoHoMuio (2 4)

He.]'lb N3y4CeHUSA JAHHOI TeMbl — MO3HAKOMHTH yqamuxcss ¢ OCHOBHBIMH aCTPOHOMUYCCKUMU
O6’LCKTaMI/I, 3allOJIHAIOITUMHA BCGJ’ICHHYIOZ IIJ1aHCTaMH, COJ'IHI.[CM, 3Bé3I[aMI/I, 3BE3IHBIMU
CKOIITICHUAMMU, I'aJIaKTHKaMH, CKOIIJICHUSAMU I'aJIaKTUK; (l)I/I3I/I‘leCKI/IMI/I nmpoueccaMu, MpOTCKAOIIUMHA
B HUX U B OKPYKAIOIICM UX IMPOCTPAHCTBEC. Vyaniuecs 3HaKOMSTCS C XapaKTCpHbIMU MaCIJ_ITaGaMI/I,
XapaKTCPpU3yromumMu CBOMCTBA 3TUX HEOCCHBIX Tell. Takke MNPUBOIAATCA CBEACHHUA O COBPECMCHHBIX

OIITUYCCKUX, I/IH(I)paKpaCHBIX, paano-, PEHTICHOBCKUX TEJIICCKOIIAX U 06C€pBaT0pI/I}IX. Taxkum



oOpa3om, ydJamuecss 3HAKOMSTCS C TeMU HEOCCHBIMU TeJaMH U OOBEKTaMH, KOTOPHIE OHH B

nanbHelmeM OyayT moqpoOHO U3ydaTh Ha ypOKaxX aCTPOHOMMHU.

Actpomerpus (4 4)

Leabio u3ydyeHuss JaHHOH TeMbl — (HOPMHUpPOBAHHME Yy YdYalIMXCS O BHJIE 3BE3AHOrO Heoa,
pa3OMeHuN ero Ha CO3BE3MUsl, MHTEPECHBIX 00BEKTaX B CO3BE3IUSAX M MHU(DOJIOTHH CO3BE3/IHH,
pa3BUTUM aCTPOHOMHUHU B aHTHYHBbIE BpeMEHa. 3ajaya ydalluxcsl MPOCIeAUTh, KaK IEpexo] OT
OpUEHTAIlMM TI0 CO3BE3JMSIM K HCIOJB30BAHUIO HEOECHBIX KOOpDAMHAT TO3BOJHI B
KOJIMYECTBEHHOM OTHOIIEHUM H3y4aTb BHJMMBIE JBUKEHHUS Ted. Takke Lelblo sBISETCS
n3ydyeHue BuaumMoro asuxeHus ConHua, JIyHbl M MUIaHET W Ha OCHOBE 3TOTrO—IOJy4YEHHE
MPEJICTaBICHUs] O TOM, KaK acCTPOHOMBI HAy4dWJIMCh MPEICKa3bIBaTh 3aTMEHUS; MOJIyYeHUs
npecTaBieHust 00 0IHOM U3 OCHOBHBIX 33J[ad aCTPOHOMUU C APEBHENIINX BpeMEH—U3MEPEHUU
BPEMEHU U BEJICHUH KaJeHIaps.

Hebecnas mexanuka (3 4)

eap wu3ydyeHMs TeMbl — pa3BUTEE MPEACTABICHUA O CTpoeHUH COJHEYHOW CHUCTEMBI:
TFE€OLECHTPUYECKAsl U TETUOIEHTPUYECKUE CUCTEMBI MUPA; 3aKOHBI Keriepa o IBMKEHUH TUIAHET U
ux 0006menne HproToHOM; KOCMUYECKHE CKOPOCTH U MEKIIAHETHBIC TTEPEIIETHI.

Crpoenue CosiHeuHo# cucremsl (7 1)

eab u3yyeHusi TeMbl — TIOJIYUIUTh TIPEACTaBICHHE O CTpoeHUU COJTHEUHON CHCTEMBI, H3yUUTh
¢buznueckyto npupony 3emuid U JIyHbI, sIBIEHHS] IPUIUBOB U MPELECCHH; NOHITh (GU3NYECKUE
0COOEHHOCTH CTPOEHUS IIJIAaHET 3eMHOU IPYIIbI, IJITAHET-TUTAHTOB U IJIAHET-KapJIUKOB; y3HATh 00
O0COOEHHOCTSIX MPUPOJIBI U ABMKEHHUS aCTEPOUIOB, MOIYUYUTh OOIIME MPEACTaBICHUS O KOMETaXx,
MeTeopax U METEOPUTaX; Y3HATh O Pa3BUTHH B3IIAI0B HA poucxoxaeHue COoNHEYHOU CUCTEMBI
U O COBPEMEHHBIX MPEJICTABICHUSIX O €€ IPOUCXOXKICHUH.

AcTtpodu3uka u 3Bé3aHas actponomus (7 4)

Ienp n3y4yeHus TeMbl — IOJIYYUTh [IPEACTABICHUE O PA3HBIX TUIIAX ONTUYECKUX TEIECKOIIOB,
panuoTeneckonax M MeTojax HaOIIoleHUM ¢ MX IOMOINBIO; O METoJaxX M pe3yibTarax
HaOmroneHuit CotHIa, €ro OCHOBHBIX XapaKTEPUCTHUKAX; O MPOSABICHUAX COITHEYHON aKTUBHOCTU
U CBSI3aHHBIX C HEW mpolieccax Ha 3emiie ¥ B Guocdepe; 0 TOM, Kak aCTPOHOMBI  y3HAIIU 0
BHyTpeHHeM cTpoeHuu ColHIa M1 Kak HaOIoACHUs COJIHEUHBIX HEWUTPUHO IOATBEPAUIIN
HAaIlli IpeACTaBIeHus o npoueccax BHYTpH COJHIA; MOJYYUTh HpeJCTaBiIeHHE: 00 OCHOBHBIX
XapaKTEePUCTHKaX 3BE3J]l, UX B3aMMOCBS3HM, BHYTPEHHEM CTPOCHHUHU 3BE3] PA3JIMYHBIX THIIOB,
MOHATh NPUPOAY O€JIbIX KapJIMKOB, HEUTPOHHBIX 3BE31 M YEPHBIX AbIP, yY3HATh KakK JBOWHBIE
3BE31bI MOMOTAIOT ONPENCIINTh MAcChl 3BE3J, a IyJIbCUPYIOLIME 3BE3ABI — PACCTOSHUS BO
BceneHHOM; NOJIydUTh IIPEACTABICHUE O HOBBIX M CBEPXHOBBIX 3BE3aX, y3HAThb, KaK JKUBYT U
YMUPAIOT 3BE3/IBI.

Mueunsii Iyt — Hama Nanakruka (3 4)

Ilesab u3yyeHue TeMbl — IOJy4UTh NpezcTaBieHue o Hamel ["anaktuke—Miueunom Ilytu, 06
00BEKTax, €€ COCTABJIAIOIIMX, O PAacCHpeAeICHNNU Ta3a U NbUIM B HEH, PACCeSIHHBIX U IIApOBBIX
CKOIUICHUSIX, O €€ CIIMPAIILHON CTPYKTYpE; 00 HcCIeJOBaHNU €€ IIEHTPaJIbHBIX 001acTel, CKPBITBIX
OT HAC CWIbHBIM IIOIVIOLIEHUEM Ta30M U IbUIbIO, & TAKKE€ O CBEPXMACCUBHOW YEPHOU JIBIpE,
PacCIIoIOKEHHON B caMoM LieHTpe ['anakTuku.



lanakrTukm (3 )

Leab u3ydeHUus: TeMbl — IIOJYYUTh MPEICTABICHUE O pA3IMYHBIX TUIAX TaJTAKTHK, 00
OTIPE/ICIICHUH PACCTOSHUM 10 HUX 10 HAOIIOEHHUSIM KPACHOTO CMEIIEHUS JIMHUH B X CIEKTpaXx,
n 0 3akoHe XaO0iyia; O BpalleHMM TalaKTHUK W CKPBITOM TEMHOM Macchl B HHX; IOJY4UTh
MpeaACTaBJICHUC 00 aKTUBHBIX TaJaKTHKaX U KBasapax u o (1)I/IBI/IT-IGCKI/IX nponeccax, MpoOTCKArOIux
B HUX, O paClip€aAcIiCHUN IraJIaKTUK U UX CKOIIJICHHH BO BCGHGHHOﬁ, O ropsA4€EM MCKTaJIaKTUYCCKOM
rase, 3alO0JHAIOIUM CKOIUICHUS TaJaKTHK.

Ctpoenue u 3Bosouus Beesennoii (2 1)

Leanb u3yyeHunsi TeMbl — TMOJTYyYUTh MPEJICTaBIIeHHE 00 YHUKAIHbHOM 00bekTe — BceeneHHoit B
[IeJIOM, y3HATh Kak pEeIIaeTcs BONMPOC O KOHEYHOCTH WM OeCKOHEYHOCTH BceeneHHoi, o
napajoKcax, CBI3aHHBIX C 9TUM, O TEOPETHUYECKHUX MOJIOKEHHSIX 00IIei TEOpUH OTHOCUTEIBHOCTH,
JISKAIUX B OCHOBE TOCTPOCHHUS KOCMOJIOTMUECKHMX MoJenel BceleHHoW; y3HaTh Kakue
HaOJIOZCHUS TTPUBEIU K CO3aHUIO pacHIupsitoIieiics Mmoaenu BeeneHHo, o paanyce U Bo3pacte
BceneHHOM, 0 BEICOKOM TEMIIepaType BEIIECTBA B HAYAJIBHBIE IEPHOJIbI KU3HU BceneHHon u o
MPUPOJIE PEITMKTOBOTO M3IYYCHHS, O COBPEMEHHBIX HAONIOJCHUSX YCKOPEHHOTO PaCIIUpPEHUS
Bcenennoit.

CoBpeMeHHBbIe TPO0JIeMbl ACTPOHOMUH (3 4)

eab n3y4yeHus JaHHOM TeMbl — IOKa3aTh COBPEMEHHBIE HAIlpaBJICHUS U3y4eHus1 BcenenHoi,
paccka3aTh O BO3MOKHOCTH OIPEAETICHHs] PACCTOSHUM 10 TaJlakKTUK C MOMOIIBI0 HAOMI0AeHUN
CBEPXHOBBIX 3BE37 M 00 OTKPBITUM YCKOPEHHOTO pacIIupeHusi BceneHHoi, o poiau TEMHOM
SHEPTMM U CHUJIBl BCEMHMPHOIO OTTAJKMBAHUS; Yydalluecs I[0JydaT IpeJCTaBiIeHHE 00
9K30IUIAHETaX W TOUCKE SK30IUIAHET, OJArompUATHBIX sl XKU3HU; O BO3MOYKHOM YHCIIE
BBICOKOPA3BUTBHIX LIMBUIM3ALUI B HaIIEH ['anakTvke, 0 METOJaX MOMCKAX XU3HU U BHE3EMHBIX
LIUBUIM3ALUN U IPOOIEMax CBA3HM C HUMH.

B pe3yabTaTe u3yueHusi aCTDOHOMHH HA 0230BOM YPOBHE YUYEHUK J0/IKeH 3HATH/MIOHUMATD

* CMbICJ MOHATHIA: TEOLEHTPUYECKAs U T'eJIMOIICHTPUYECKasl CUCTEMa, BUIMMas 3BE3/IHas BEJIMUYMHA,
CO3Be3/Iue, MPOTUBOCTOSIHUS U COCIUHEHHS TUIaHET, KOMETa, acTepOu, METeop, METEOPUT, METEOPOUI,
IJIaHeTa, CIyTHUK, 3Be3na, ConmHeuHas cucrema, ['anaktuka, Beenennasi, BceMupHoe U MOSCHOE BpeMms,
BHECOJIHEYHAs TUIaHeTa (PK30IUIaHeTa), CHEeKTpajbHas KiaccuuKalus 3Be3Jl, MapajlIakC, PEITUKTOBOE
usnyuyenue, bonpioit B3peiB, uepnas apipa;

* CMBICJ (PU3HYECKUX BEJIMYNH: TIAPCEK, CBETOBOM I'0Jl, ACTPOHOMUYECKAsI CIUHUIIA, 3BE3/IHAS BEJTMUMHA;
* cMbICT (PU3HYECKOTro 3aKoHa Xab0ua;

* OCHOBHBIE 3TaIbl OCBOCHHUSI KOCMUYECKOTO MPOCTPAHCTBA;

* TUNOTE3bI MPOoUCX0XIeHUSI CONHEYHON CUCTEMBI;

* OCHOBHBIE XapaKTePUCTUKHU U cTpoeHre CoHIIa, COTHEYHON aTMOC(hephl;

* pasMepsl ['anakTuku, moyiokeHue u nepuoja oodparieHuss CoiaHIIa OTHOCUTENBHO IeHTpa [ amakTuku;
yMETh

* MNPUBOAWTH NPHUMEPHI: POJIM ACTPOHOMHUHM B Pa3BUTHHU IUBWIM3AIMH, HCIOJIH30BAaHUS METOJIOB
WCCIIEIOBAaHUI B aCTPOHOMHUHU, PA3IMYHBIX JHAMA30HOB AJIEKTPOMArHUTHBIX M3NMYyYSHHUH AJIS MOJTydeHUs
unpopmanuu 00 oObekTax BceneHHOH, MOMydeHHs acCTPOHOMUYECKOW HWH(OpMAlKMU C TMOMOIIBIO
KOCMUYECKHUX anmnaparoB U CIEKTPaIbHOTO aHAIN3a, BIUSHUS COIHEYHON aKTUBHOCTH Ha 3eMITIO;

* ONHUCHIBATL U OOBSICHATD: pasiiniusa KaﬂeH;[apeﬁ, YCJIOBUA HACTYIUUICHUS COJIHCYHBIX W JIYHHBIX
3aTMeHHﬁ, (1)3.3191 .HYHBI, CYTOYHBIC ABHKXCHUA CBCTUJI, IPUYUHBI BOBHUKHOBCHHA IIPUIIMBOB U OTJIMBOB,
MPUHIUAIT JENUCTBHS ONTUYECKOTO TCIJIICCKOIIa, B3aMMOCBA3b (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX XapaKTCpUCTUK 3BEC3] C



HCIIOJIb30BAHHUEM JHUArpaMMBbI «IIBET — CBCTUMOCTDY, (1)I/I3I/I‘-IGCKI/IC IMPHUYUHBI, OTIPCACIIAOIINC PABHOBECUC
3BE3/I, UCTOYHUK SHEPIMH 3BE3] U MPOUCXOKICHUE XUMHUUYCCKUX BJIEMEHTOB, KPaCHOE CMEIICHHE C
nomo1sio ¢ dekra Jlomnepa;

* XapaKTepU30BaTh 0COOEHHOCTH METOJOB IO3HAHUS ACTPOHOMHH, OCHOBHBIC 3JIEMEHTHI U CBOICTBa
m1aHeT CoJIHEYHOM CUCTEMBI, METOAbl ONPECIICHUS PACCTOSIHUI U JIMHEHHBIX pa3MepOB HEOECHBIX Tell,
BO3MOYHBIE IIyTH 3BOJIIOLMHU 3BE3]] Pa3IMYHON MacChl;

* HAXOAMTHh Ha HEOEC OCHOBHBIC cO3Be3ausi CeBepHOTro ToJrymapus, B ToM yuciie: bonbiras Mensenuna,
Manas Menseauiia, Bosonac, Jlebenp, Kaccuomnes, Opuon; cambie sipkue 3Be3/1b1, B TOM uncie: [lomspHas
3Be3na, Apkryp, Bera, Kanenna, Cupuyc, betenbreiize;

* HCIOJIb30BaTh KOMIBIOTEPHBIE MPUIIOKEHHS IS onipeaenieHus noyoxenus ComnHina, JIyHsl u 3Be3n Ha
M00YI0 IaTy U BpeMsl CYTOK JIJIsl IaHHOTO HACEJIEHHOIO MyHKTa;

* HMCHOJb30BaTh NMPUOOPETEHHBbIE 3HAHUSA U YMEHHUS B MPAKTUYECKOUN JESITETbHOCTH M MOBCEIHEBHOMN
YKU3HU JUUIS1 IOHUMaHUS B3aUMOCBS3U aCTPOHOMUU C APYTMMH HayKaMu, B OCHOBE KOTOPBIX JIEKAT 3HAHUSA
[0 aCTPOHOMUU; OTJEJICHUS €€ OT JDKEHayK; OLleHMBaHUsl MHGOpMaIuy, cojepxkaliencs B COOOIIeHUSIX
CMMU, NHTepHETE, HayYHO-TTOMYJISIPHBIX CTAThX.

XapakTepucTHKAa KOHTPOJIbHO-U3MePHUTEJbHbIX MATEPHAJIOB, HCIIO0JIb3YeMbIX NIPH OLlEHHBAHUH
YPOBHSI NOATOTOBKH Y4YalUXCH.

3HaHUS M YMEHHS yYalllUXCsl OLIEHHWBAIOTCSI Ha OCHOBAHMM YCTHBIX OTBETOB (BBICTYIUICHHN),
TeCTOBOW palOTHI, a TakXKe MPAKTUYECKOM IESITeNTbHOCTH, YUUTHIBasg HUX COOTBETCTBHUE TPEOOBAHUIM
MPOrpaMMbl 00yUYeHHsI, 110 MATHOAIBHOM crucTeMe OLIEHUBAHUS.

Or1eHKy «5» TIOJTyJaeT yJaliuics, Y€ YCTHBIN OTBET (BBICTYIUICHHE ), IPAKTHYECCKAs ICITEILHOCTh
WIM HUX PEe3ylbTaT COOTBETCTBYIOT B TMOJHOW Mepe TpeOoBaHHMSAM mporpammbl oOyueHus. Ecnu mpu
OIICHUBAHUM Y4EOHOT'O pe3yJbTaTa MCIOJb3yeTcs 3auéT B Oajuiax, TO OLEHKY «5» MOoJydaeT ydaruiics,
Habpasmuit 90 — 100% oT MakcMManabHO BO3MOKHOTO KOJIMYECTBa OalIOB.

OreHKy «4» ToJTydaeT yJaliuics, 9ei YCTHBIN OTBET (BBICTYIUICHHE ), IPAKTHYCCKAs ICITEIHOCTh
WIM UX pe3ylbTaT B OOIIEM COOTBETCTBYIOT TPEOOBAHUSM IPOTpaMMbl OOy4YEHHs, HO HEAOCTATOYHO
TIOJIHBIE WM UMEIOTCS MeNkue omnOku. Eciu npu oneHMBaHUM y4eOHOTO pe3ylibTaTa UCIIOIb3yeTCs 3a4ET
B Oayax, TO OLEHKY «4» monydaer ydamiuiics, HaOpaBmuii 70 — 89% OT MakCUMalbHO BO3MOXHOTO
KOJIM4ecTBa OaJioB.

Onenky «3» Hoy4aeT y4yaliuiics, 4ei yCTHBIN OTBET (BBICTYILICHUE ), TPAKTUUECKast ACSITEIbHOCTD
WIM WX Pe3yJabTaT COOTBETCTBYIOT TPeOOBaHUSM MpOrpamMMbl OOy4EHHS, HO UMEIOTCS HEIOCTaTKH U
omn6Oku. Ecnu mpu olleHWBaHWU Yy4eOHOTO pe3ylibTaTa MCIOJb3yeTcs 3a4éT B Oamiax, TO OLEHKY «3»
HoJry4aeT yvanuiics, HabpaBiuit 45 — 69% 0T MakCUMalIbHO BO3MOKHOTO KOJIMYECTBA OaJIOB.

OneHky «2» NoJy4aeT yyaliuiics, 4ei yCTHBIN OTBET (BBICTYILIICHUE ), TPAKTUYECKas IeATEIbHOCTh
WIM HUX pPe3ylbTaT YacTUYHO COOTBETCTBYIOT TpeOOBaHHSIM MpPOrpamMMbl OOy4YEHHS, HO HUMEIOTCS
CYIIECTBEHHbIE HEJOCTATKU U OMUOKU. Eciu npu onieHuBanuu y4eOHOTO pe3ynbTaTa UCHOJIb3YyeTCs 3a4éT
B Oayiax, TO OLEHKY «2» moJiydaeT ywaruiicsi, HaOpaBmuil 20 — 44% OT MakCUMaJIbHO BO3MOXHOTO
KOJINYecTBa OAJIIOB.



Kaﬂe}mapno-TeMaanecxoe IJIAHUPOBAHUE

No Paznen, tema ypoka Jara nposenenus KoppekTuposka

BBenenue B actpoHomMuio (2 v)

1/1 | Crpykrypa u maciuitaObl BeeneHHOM.

2/2 | Jan€xue rnyounsl BeeneHHOI.
Actpomerpus (44)

3/1 | 3Bé3anoe Hebo.

4/2 | HebecHble KOOPAUHATHI.

5/3 | Bungumoe aBmxenue mianet u Connia. JIBmwkeHne
JIyHBI ¥ 3aTMEHHSL.

6/4 | Bpems. Kanennaps.

Heb6ecnas mexanuka (34)

7/1 | Cucrema mupa.

8/2 | Bakonsl Keriepa TBMKEHHS TUIAHET.

9/3 | Kocmuueckne CKOPOCTH M MEKINIAHETHBIC MEPeIETHI.

Crpoenue CosiHeuHoM cucrembl (74)

10/1

CoBpeMeHHBIE TTPE/ICTABIICHHS O CTPOCHUH U COCTaBe
CoJIHEYHOI CUCTEMBEI.

11/2

Tlnanera 3emud.

12/3

JlyHa n e€ BisiHHE Ha 3eMITIO.

13/4

[ImaHeTsl 3eMHOM TPYIIIHL.

14/5

[lnanetsl — ruranThl. [11aHeThI KapauKy.

15/6

Mangslie Tena CoTHEYHOM CHCTEMEL.

16/7

CoBpeMeHHBIC TTPEICTABIICHHS O TPOUCXOKIACHUN
COJITHEUHOU CUCTEMEL.

AcTpodu3uka u 3Bé31Hass acTpoHomus (74)

17/1

MeTop! acTpoPU3NIECKUX UCCIICTOBAHHH.

18/2

CounHize.

19/3

BuyTpennee crpoenue u uCTOUYHUK 3Heprun CoJHIA.

20/4

OCHOBHBIE XapaKTEPUCTUKHU 3BE3 .

21/5

Buytpennee crpoenue 38é31.benbie kapiuku. ..

22/6

HoBrie n CBCPXHOBEIC 3BE3/1bL

23/7

OBOIIOIUS 3BE3

Muieunblii nyTh (34)

24/1

I'a3 u Ob1Ib B TallaKTHKE

25/2

PaccesHHbIie n IapOBbLIC 3BE3JIHBIC CKOTLJICHUS

26/3

CBepx MaccuBHas 4€pHas AbIpa B LIEHTPE MIICYHOTO
yTH

I'anakruxn (34)

27/1 | Knaccudukanus ralakTHK.

28/2 | AktuBHble ['alaKTHKHU U KBa3apbl

29/3 | CkormneHue rajakTuK.

Crtpoenue u 3Boawuus Beesennoii (24)

30/1 | Koneunocts u 6eCKOHEUHOCTH BeeneHHoi
Pacmmpsromascs Beenennas

31/2 | Mogens «ropstueit BeenleHHON» U PENUKTOBOE

H3JTYy4YCHUC

CoBpeMeHHbIe IPOOJIeMbl acTpoHOMIH (34)




32/1

SHEprus

YckopenHoe pacuumpenue BeeneHHoW u TEMHas

33/2

OOHapyxeHHe [UIaHEeT BO3JIE IPYrHX 3BE31

34/3

ITounck )xHu3HU U pasyMa Bo BceenleHHOM

Bunbl KOHTpOJIA: TEKYIIUI KOHTPOJIb, IPOMEKYTOUHBINA KOHTPOJIb, UTOTOBBIM KOHTPOJIb.
Texymuii KOHTPOJIb 3HAHUH TPETyCMaTPUBACT CIIEAYIOMIHE (POPMBI: YCTHBIN MIIM ITUCbMEHHBIH OTIPOC;
KpaTKas caMOCTOsITeIbHAs paboTa; aCTPOHOMUYECKUE HCCIEI0BAHUS; TECTOBBIE 3a1aHUSI.

WToroBbIif KOHTPOJIH 3HAHHM MTPETYCMATPUBALT CIIeAyIoNre (POPMBI: KOHTPOJIbHAS padoTa
3a | momyroue, KOHTpoJIbHAs paboTa 3a TOJ] WM BCcepoccuiickas nposepounas padora (BIIP).

OcHoBHbIE (hOPMBI OpraHU3AIMH YIEOHBIX 3aHATUH — YPOK, JIEKIIHUS, CEMUHAP, «MO3TOBOM HITYPMY,
3alIUuTa TBOPYECKUX MPOEKTOB.

3aHII/ITa TBOPYCCKHUX MPOCKTOB NPCANOJIaracTCsa 1mo CJICAYIOIUM TEMaM:

1. YckopenHoe pacuiupenue BeeaeHHOM 1 TeMHasi SHEPTus;

2.00HapyXeHHe TUTAHEeT OKOJIO IPYTHX 3BE3I,

3.ITowck )U3HU U pa3yma BO BCEIICHHOM.
OCHOBHBIMHU BH/IaMU YUIE€OHOH JEATEIILHOCTH HAa YIeOHOM 3aHSATHH OYAyT: KOHTEHT-aHAaJIHU3 BBICTYIICHHUH
oOyuarouuxcs; caMoCcTosTeIbHas paboTa ¢ yueOHUKOM, 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECYPCAMU;
0TOOp ¥ CpaBHEHHE MaTepualla U3 HECKOJIBKUX HCTOYHHKOB; MOJI'OTOBKA BBICTYIUICHUH M TOKJIAZIOB C
WCTIOJIb30BaHNEM PAa3HOOOPa3HBIX NCTOYHUKOB MH(POPMAIINH; PEIIEHHUE 3a/1a9; IPOCMOTP U 00CYKICHHE
y4eOHBIX (PHIBMOB, IPE3EHTAIINN, POJMKOB; HAOIIOACHNE; OOBICHEHHE U MHTEPIPETAIIUs HAOTI0JaeMbIX
SIBJICHUH; aHAIHU3 TpauKOB, TAOIUII, CXEM.

TEMATHUYECKOE U IIOYPOUYHOE IVNTAHUPOBAHUE

YYEBHOI'O MATEPHAIJIA B 11 KITACCE

B nnanupoBanuu u3ydeHus: yaeOHOTO MaTepuaia UCIOJIb3YeTCsl IBOMHAS HyMepalysi: IIepBOe YHCII0
COOTBETCTBYET MOPSAIKOBOMY HOMEPY YpOKa, BTOPO€ YHCIIO — HOMEPY YpOKa M0 TaHHOM TeMe.

11 knacc (34 4., 1 4. B Hel1eJ110)

No . [f[(fl::ue OCHOBHOE Buabl 1eATeIbHOCTH Jomanm
ypo st Tema ypoxka cojiep:KaHue 3HATH/IIOHAMA v Hee
Ka ypoka ™ MeTh 3aJaHHe
ypokKa
1 2 3 4 5 6 7
BBenenue (2 4)
- 4TO U3y4aeT
AcTpoHOMHUS — | acTpOHOMHS;
HayKa 0 KOCMOCe. | - POJIb
Ilonstue HaOII0ICHHI B
Bcenennoii. aCTPOHOMUH;
11 Beenenue B CTpyKTyphl U - 3HAYCHHE §1 2
ACTPOHOMHIO | MacIITaOBI aCTPOHOMUU; :
Bcenennoii. - 4TO TaKOE€
Jlanékue Bcenennas;
TITyOUHBI - CTPYKTYpYy U
Bcenennoit MacITaObl
Bcenennoli;




Actpomerpus (4 4)

2/1

3Bé3gHOE
He0Oo

3Be3gHoe  HeOO.
Yo TaKoe
CO3BE3/IHE.
OcHOBHBIE

CO3BE3 U
CeepHoro
MOJTyIIAPHS

3/2

Hebecurie
KOOPAUHATEI

HebecHbrit
JKBaTOP u
HEOCCHBIN
MEpHUINaH;
TOPU30HTAJILHEIE,
SKBATOPUATILHBIE
KOOPAMHATHI,
KYJIbMHHAIHH
CBETHIL.
l'opuzonTanbHas
cucreMa
KOOD/JMHAT.
DKBaTOpHUaIbHAA
cuctema
KOOpJIUHAT

4/3

Bunumoe
JIBHKEHUE
IUTaHET
ComnHia

n

OKIUNTHKA, TOYKA
BECEHHETO
PaBHOJICHCTBUSI,
HEpPaBHOMEPHOE
nemwxenue CoyHIa
10 DKJIUIITHKE

5/4

JIBH>KEHHE
Jlynsl
3aTMeHus

u

CuHoIU4YeCKUN
MeCHIII, Y3JIBI
JYHHOU  OpOUTHI,
no4eMy
MIPOUCXOIST
3aTMenus, Capoc u
NpeaCKa3aHus
3aTMEHHI

6/5

Bpems
KaJIeHJapb

u

Conneunoe u
3BE3HOE  BpEMH,
JIYHHBIA u
COJIHEUHBII
KaJIeH/1aphb,
FOJIMAHCKHI u
TPUTOPUAHCKUN
KaJIeH1apb

- YTO TaKOC
CO3BE3/INC;

- Ha3BaHUS
HEKOTOPBIX
CO3BE3IUM, UX
KOH(HUTypaIuio,
by Kaxa0ro
U3 ITUX
CO3BE3INH;

- OCHOBHBIC
TOYKH, JINHUU U
Kpyrd Ha
HeOeCcHOM
cepe:

- TOPHU30HT,

- TIOJTyICHHAs
JIAHMS,

- HeOCCHBIN
MEpHINaH,

- HeOCCHBIN
9KBaTOP,

- DKJIUIITHKA,

- 3CHMT,

- TIOJTIOC MHUPA,
- 0Ch MHUpa,

- TOYKH
PaBHOJACHCTBUI
u
COJIHIIECTOSTHU I
;

- TeOpeEMY O
BBICOTE IIOJIIOCA
MHUpa Ha
TOPU30HTOM;

- OCHOBHBIC
TTOHSATHS
chepuyeckoi u
MPaKTUYECKOU
ACTPOHOMUU:

- KyJIbMHUHAIIHS
1 BBICOTA
CBETHJIA HaJ
TOPU30HTOM;
-TIpsIMO€e
BOCXOXKACHHE U
CKJIOHCHHUE;

- CYTKU,;

- OTIINYHE

MEX /Ty HOBBIM U

- HCIOJIB30BATh
TOIBYDKHYTO
3BE3IHYIO
KapTy JJIs
pelieHus
CJIEIYIOIINX
3a/ay: a)
OTIpEe/IeNIATh
KOOPIUHATHI
3BE3 1,
HAHECEHHBIX
Ha Kapry;

0) mo
3aJJaHHBIM
KOOpIMHATAM
00BEKTOB
(Counnre,
Jlyna,
TJTAHETHI)
HAHOCHTD UX
MOJIO’KEHUE Ha
KapTy;

B)
yCTaHaBIMBATh
KapTy Ha
mo0yIo AaTy u
BpEMS CYTOK,
OpUEHTUPOBATH
eéu
OTIPEeIATh
yCIOBUS
BUJIUMOCTHU
CBETUIL.

- pewiathb
3aJa4u Ha
CBS3b BBICOTHI
CBETUJA B
KYJIbMUHALIUU
c
reorpagpuuecko
1 UpoTOi
MecTa
HaOJII0/ICHHS;
- OTIPENIENSTh
BBICOTY
CBETHUJIA B
KYJIbMUHAIIAN
U ero
CKJIOHEHHE;

83

§4

85

86

87




CTapbIM
CTHJISIMH,

- BEJIMYUHBI:

- YTJIOBbBIE
pa3mepsl JIyHbl
u Connua;

- 1aThl
PaBHOJEHCTBUI
u
COJIHLIECTOSIHU I
;

- YTOJIl HaKJIOHa
SKITUNTHKH K
SKBATOPY;

- COOTHOIIICHUS
MEXy MepaMu
U Mepamu
BPEMEHH ISt
HU3MEPECHHS
yTJIOB;
MIPOJIOKUTEIIbH
OCTh TO/12;

- YHMCIIO 3BE31,
BUIUMBIX
HEBOOPYKEHHBI
M B3TJISA0M;

- IPUHIUTIBI
oTpeeNieHus
reorpaduyuecko
W IUPOTHI U
JOJITOTHI 110
ACTPOHOMUYECK
UM
HaOJIIOICHUSIM;
- IPUYHHBI U
Xapakrtep
BUUMOTO
JBUKEHUS 3BE3]1
u ComHia, a
TaKkKe
TOJAUYHOTO
TBUKEHUS
ConHua

reorpapuuecKy
10 BBICOTY
MecTa
HAOJIIOICHMS
- pUCOBaTh
4epTEXK B
COOTBETCTBUU
C YCIIOBUSIMU
3aJ1a4u;
OCYIIECTBIISATh
Tepexo.1 K
pa3HbIM
CUCTEeMaM
cuera
BpPEMCHH.

- HaXOJTUTh
CTOPOHEBI CBETA
1o

[TonspHOW
3BE3C U
TIOJTYICHHOMY
CouHiy;

- OTBICKHBATh
Ha Hebe
clenyrolue
CO3BE3/1UA U
HauboJee
SIPKHE 3BE3/IBI B
HUX:

- bonpuryro
Mengseauiy,

- Manyto
Menseauiy (¢
[TonsapHoii
3BE3]101),

- Kaccuonero,
- JIupy (c
Beroii),

- Opén (c
AnbTaupom),
- JIeGenp (c
Jenebom),

- Bo3Huuwmii (c
Kamnemnnoit),

- Bosronac (c
ApkTypoMm),

- CeBepHyto
KOPOHY,

- OpwmoH (¢
berenbreiize),




- Tenen (c

Anpnebapanom
),
- bonpmoii [1éc
(c Cupuycom)
Hebecnas mexanuka (3 4)
l'eonenTpuueckas | - MOHSATHS: - MPUMEHSTH
u - 3aKOHBI
reJIMOTIeHTpUYecK | renuoneHnTpuue | Kerepa u
asi cUCTeMa MUpa; | CKasl CHCTeMa 3aKOH
00BsicCHEHUE MHpA; BCEMHUPHOTO
n Cucrema neTJIe00pa3Horo - TATOTERHA IPH. | ¢ g
MHupa JBUKCHUS TUIAHET; | TEOICHTPUYEeCcKa | 0OBICHEHUN
JI0Ka3aTenbCcTBa s CUCTEMa JIBUKCHUS
JMBYOKCHHUS 3eMITH | MUPa; TUTAHET U
Bokpyr CouHIa; - CHHOJIMYECKUH | KOCMUYECKUX
TOJMYHBIN MIEPUOLT; arnmnaparos;
Tapasiakc 3BE3]1 - 3BE3HLIN - pemarb
TIEPUOT; 3a7a4m Ha
3aKOHBI O06006mEnHbBIC - pacuér
8/2 Kemepa 3akoHbl Keruiepa u TOPH3OHTalIbHBI paccTosIHUM 1O §9
JIBUKCHUS oTpe/IeNIeHHe Macc | W MapaJiiakc; U3BECTHOMY
IIJIAaHET HEOECHBIX TeI - YIJIOBBIE napajuiakcy (u
pasmepsl Hao000poT),
CBETHI; JIMHEWHBIX B
- iepBas YTJIOBBIX
KOCMUYecKast pa3MepoB
CKOPOCTH; HEOECHBIX Tell,
- BTOpas paccTosiHul
KOCMUYecKast IUTAHET OT
CKOPOCTH; Connua u
IlepBas u BTOpas | - CHOCOOBI MEePUOJIOB UX
KOCMUYECKHE oTpeeNeHus oOpartieHus 1o
Kocmnteckue CKOPOCTH; pa3MepoB U TpeTbeMy
CKOpPOCTH ’ .
9/3 " ONTUMAJbHAS Macchl 3eMIIu; 3aKOHY §10, 11
MeskUamery | MOTYUTHITHICCK | - CHoco0bl Kemnepa
as opouta KA k oTpeeNeHus

bI€ MIEPETETHI

IJ1aHe€TaM, BpPCM:A
MOJIETA K MJIAHETE

paccTosiHUM 710
HEOECHBIX TCN U
HX Macc I10
3aKOHY
Kemnnepa;

- 3aKOHBI
Kemnepa u ux
CBSI3b C 3aKOHOM
TSATOTCHHS

Ctpoenne ConHeuHoi cucremsbl (7 4)




06 OTJINYUAAX

CoBpeMeHHBI .
o IUIaHET 3€MHOM
TPYIILI U IIaHET-
MpeACTaBICH pyn
s o TMT'aHTOB; o
10/1 [IJIaHETaX-
CTPOCHHH U
KapJuKax; MajbIX
COCTaBe
N Tenax; o II0sice
ConHeyHon N
Koiinepa u o6make
CHCTEMBI
komet Oopra
®dopma 3emuu,
BHYTPEHHEE
CTPOCHHE,
11/2 [Tnanera atmocdepa u
3emis BIIASTHUE
MapHUKOBOTO
s dexra Ha
KJIMMAaT 3eMIIH
dopmupoBaHHE
TTOBEPXHOCTH
Jlynsl;  mpuponaa
TIPUITMBOB u
OTJIMBOB Ha 3eMiie
Jlyna wu €€ | m uX BIMSHHUE Ha
12/3 BIWSHHAE HA | ABM)KEHHUE 3eMIId
3emIIto u Jlynsr;
MIPOIIECCHS
3eMHOM OCH |
IBIDKEHUE TOYKHA
BECEHHETO
PaBHOJICHCTBHS
dusnueckue
CBOIICTBa
Mepkypusi, Mapca
[LnaneTs u Benepsi;
13/4 3€eMHOU HACCIIETOBAHUSA
TPYIIIbI ILUIAHET 3€MHOM
TPYIIIbI
KOCMHUYECKUMU
arnmapaTamu
dusnyeckue
CBOIiCTBa
IOnurepa,
CarypHa, Ypana u
Henryna;
IImaneTsI- yHa,
BYJIKAHUYECKast
TUTAHTHI.
14/5 NEeATEIILHOCTL Ha
IImaneTsI-
AP CIyTHHUKE
p IOnurepa Ho;
npupoja  KoJell
BOKpYI'  IUIaHET-
TUT'aHTOB;

TJIAHCTBI-KAPJINKU

MIPOUCXOXKICHU
e ConneuHoi
CUCTEMBI;

- OCHOBHBIE
3aKOHOMEPHOCT
u B CoJTHEUHOM
CUCTEME;
KOCMOTOHHYECK
Ue THITOTE3HI,

- cucreMa
3emisi—JIyna;

- OCHOBHEBIE
TIBUKCHUS
3eMin;

- popma 3emu;
- mpupoIa
Jlynsr;

- oOmras
XapaKTepPUCTHKA
MIJIAHET 3€MHOU
TPYIIITBI
(atmocdepa,
MOBEPXHOCTB);
- o0mras
XapaKTepUCTUKa
TJTaHEeT-
TUTaHTOB
(atmocdepa;
MMOBEPXHOCTB);
- CIIyTHUKH U
KOJIbIIa IJIaHEeT-
TUT'aHTOB;

- acTepouIbl U
METEOPUTHI;

- TOsIC
aCTepOUJIOB;

- KOMETHI U
METEOPBI

- TI0JIb30BaThCS
IJIAHOM
CostHeHOM
CHUCTEMBI 1
CIIPABOYHBIMH
JTAHHBIMU;

- OIIPEACIIATh
o
aACTPOHOMHYEC
KOMY
KaJIeH1apIo,
KaKue TJIaHeThI
U B KaKUX
CO3BE3IUAX
BUIHBI Ha HeOe
B JIAaHHOC
BpeMS;
-HaXOJUTh
IJIaHEThI Ha
HeOe, oTiIyas
HUX OT 3BE3;

- MPUMEHSTH
3aKOHBI
Kennepa n
3aKOH
BCEMHUPHOTO
TATOTEHUS TIPU
00BSICHCHUH
JIBVKCHHUS
IJIAaHET U
KOCMHUYECKHX
armapaTos;

- pemath
3a7a4M Ha
pacuér
paccTosIHUM 1o
U3BECTHOMY
napasuiakcy (u
Hao000poT),
JUHEHHBIX U
YIJIOBBIX
pa3MepoB
HEeOECHBIX T,
paccTosHUM
TJIaHET OT
Coanma u
MEPUOJIOB UX
oOparteHus 1o
TpeTbeMy
3aKOHY
Kemnnepa

§12

§13

§ 14

§15

§16




dusnueckas

npupoia
acTepOUIOB u
Manpie Tela | KOMET; osiC
15/6 CoutHeuHOM Koiinepa u 061ako 817
CHUCTEMBI KOMET Oopra;
pupoia
METEOpOB u
METEOPUTOB
CoBpeMeHHBI
e
CoBpeMeHHbIe
MIPEJICTaBJICH
MPEJICTABICHAS O
16/7 w © IPOMCXOXKIACHUT 818
TIPOUCXOXKICH 9
o ComnevHoi
. CUCTEMBI
ConneyHo
CUCTEMBI
Actpodusuka u 3Bé31Has acTpoHoMus (7 4)
[MpunaIMI - OCHOBHEBIE - MPUMEHSTH
NEHUCTBUS U duznyeckue OCHOBHEBIE
MeTo! YCTPOMCTBO XapaKTePUCTHK | IOJIOXKCHUS
TEJIECKOTIOB, u CosHia: BEAYIINX
actpoduznue
17/1 CKIIX pedpakTopoB u - Macca, (1)PI3I/I‘I?CKI/IX §19
Y CO—— pedieKTopoB; - pa3mepsl, TEOpUH MpH
i paZMOTENeCKOIBI | - TeMIIepaTypa; | OOBSICHEHUU
u - cXemy PUPOIBI
pamuonHTEpPEpPO | CTPOCHHS CounHua u
METPBI CouHua u 3BE3I;
Omnpenenenue buznueckue - peuiathb
OCHOBHBIX MPOLIECCHI, 3aJ]a4u Ha
XapaKTePUCTHK MPOUCXOAIINE | pacuér
CoJHIla; CTpOEHUE | B €70 HEAPAX U | pacCTOSIHUM J10
COJTHEUHOU aTMocdepe; 3BE3]1 O
aTMocQeph, - OCHOBHBIE U3BECTHOMY
3aKOHBI MPOSIBIICHUS TOJJUYHOMY
U3JTy4CHUS COJIHEYHOH napajiakcy u
a0COJTIOTHO aKTUBHOCTH, UX | OOpaTHbBIE, HA
18/2 Connue TBEPJOTO TENa U PUYHUHBL, CpaBHEHHE 820
TeMIeparypa MNEPUOJUYHOCTD | Pa3IMYHBIX
dotocheps! u U BIIMSHUE HA 3BE3]1 MO
SITEH; 3emito; CBETUMOCTSIM,
POSIBIICHUE - OCHOBHBIE pa3Mepam u
COJIHEYHOM XapaKTepUCTHK | TeMIlepaTypam;
AKTUBHOCTH U €€ Y 3BE31 B -
BIIUSTHUE HA CpPaBHEHHH C aHAIU3UPOBATH
KJIMMaT U Conniem: JTarpaMMbl
6uocdepy 3emMam | - CHEKTPEI, «CTIEKTp—
Buyrtpennee | Pacuér - TEeMIIepPaTyphl, | CBETUMOCTH» U
19/3 CTpOEHUE U TEeMIIEPaTyphl - CBETUMOCTH, «macca— 8§21
HCTOYHUK BHYTpH COJIHIIA; CBETUMOCTDY;




SHEPrUuu
Counna

TEPMOSACPHBIN
UCTOYHUK
sHepruu CoJIHIIA;
HaOTIOIeHUS
COJTHEYHBIX
HEUTPUHO

20/4

OCHOBHBIE
XapaKTEPUCTH
KU1 3BE3N

Ornpenenenue
OCHOBHBIX
XapaKTEPUCTHUK
3BE3;
CHeKTpajabHas
KJaccuduxaus
3BE3]; IMarpaMma
«CTIEKTp—
CBETUMOCTH» U
pacnpeneneHne
3BE3]1 HA HE;
CBSI3b MaCCHI CO
CBETUMOCTBIO
3BE3] INIaBHOU
MOCJIEI0BATEIIHLHO
CTH; 3BE3IBI,
KpacHbIE TUTAHTHI,
CBEpPXTUTaHThI U
OeIble KapJIuKu

21/5

bensie
KapJIUKH,
HEUTPOHHBIE
3BE3/Ib,
4EpHBIE
JIBIPBI.
JIBOMHEIE,
KpaTHBIE U
NepeMeHHbIE
3BE3JIBI

OcobenHoctu
CTPOCHHS OeJIBIX
KapJIMKOB U
npenen
Yanapacekapa Ha
UX Maccy;
yJabcaphbl U
HEUTPOHHbIE
3BE3/IbI; IOHSITHE
YEpPHOU JBIPHI;
HaAOJIFOIEHUS
IIBOWHBIX 3BE30 U
oTpe/esieHne ux
Macc;
MyJIbCUPYIOLTUE
NepPEeMEHHbIE
3BE371b1; Leen Ibl
U CBSI3b IIEpHO/Ia
IyJIbCALIUM CO
CBETUMOCTBIO Y
HUX

22/6

HoBrle u
CBEPXHOBBIE
3BE3 b1

HaGmronaemsre
MPOSIBIICHUS
B3PBIBOB HOBBIX U
CBEPXHOBBIX
3BE3]1; CBOMCTBA

MyJIbCUPYIOLIUE
u
B3PbIBAIOIIHECS
3BE3I;

- TIOPSZIOK
paccTosiHUs 10
3BE311, CIIOCOOBI
ompeneneHus u
pa3MepoB 3BE3;
- €IMHHILIBI
HU3MEPEHUS
PacCTOSTHUM:

- TIapcex,

- CBETOBOM TOJ;
- BayKHEHIIIE
3aKOHOMEPHOCT
W MUpa 3BE3;

- TAarpamMMbI
«CTIEKTp—
CBETHMOCTE» U
«Macca—
CBETHMOCTEY;

- croco0
OIpeaeeHUs
Macc IBOWHEIX
3BE3/I;

- OCHOBHBIC
napaMeTpbl
COCTOSIHHS
3BE3IHOTO
BEIIIECTBA:

- INIOTHOCTD,

- TEMIIepaTypa,
- XUMHWYECKUHN
COCTaB,

- pusnyueckoe
COCTOSIHHE;

- BayKHEHIIINE
MTOHATUS:

- TOOIUYHBIA
napajiakc,

- CBETUMOCTD,

- a0COIIFOTHAS
3BE3HAs
BEJIMYHHA;

- YCTPOWCTBO U
Ha3HAUCHHC
TEIIECKOTIIa;

- YCTPOWCTBO U
Ha3HAUCHHC

- HAaXOJUTh Ha
HeOe 3BE3/bI:
- anb(bI
Manoi
MeaBeauIsl,
- anb(bl JTupsl,
- anb(Qbl
JlebGens,

- a1 Opia,
- anb (bl
Opuona,

- anb(Qbl
bim3ueros,

- anb(Qbl
Bosnanyero,

- anb(Qbl
Mairtoro Ilca,
- anb(QbI
Bbosemioro
Ilca,

- anb(QbI
Tenbua

§22-23

§24-25

§ 26




OCTaTKOB B3PbIBOB
CBEPXHOBBIX 3BE3]]

Kuznb 3BE311
Ppa3IMYHON MacChl
U €€ OTPaKECHHUE
Ha uarpaMmme
«CHEKTp—
CBETUMOCTDY;
IrpaBUTALMOHHBINA
KOJUIAIC U B3pPbIB
0eIioro KapyiMKa B
JIBOMHOM cucTeMe
n3-3a

pedpakTopoB u
pedekTopos

2317 iB.e.(:;OHHﬂ niepeTeKaHus Ha 8 27
HETO BEIleCTBa
3BE3/IbI-
KOMITaHbOHA;
rpaBUTALMOHHBINA
KOJIJIaTC siapa
MacCCHBHOM
3Be3/IbI B KOHIIE €€
kn3Hu. Onenka
BO3pacTa
3BE3IHBIX
CKOILJICHU U
Mueunbiid nyTh (3 4)
HaoOmronaemele - IIOHSTHE - 00BACHATH
XapaKTePUCTUKHU TYMaHHOCTH; MIPUYUHBI
OTpa)kaTeJIbHbIX U | - OCHOBHBIEC paznuus
muddy3HBIX buszndeckue BHJIUMOTO H
a3 1 HLLls B TYMaHHOCTEH; napaMeTpH,u HCTUHHOTO
24/1 pacripeiesieHne UX | XMMHYCCKHUI pacripencnenus | 8 28
l'anakTuke ..
BOJIM3H IJIOCKOCTH | COCTaB U 3BE3,
l'anaxkTukuy; pacripeniesieHue | MEX3BE3HOTO
crivpalibHas MEX3BE3IHOIO | BEIIECTBA U
CTPYKTypa BCIIECTBA B rajakTHK Ha
I"anakTukmn I"anakTtuke; HeOe;
Habmonaemele - IpUMEpPHBIC - HaXOJUTh
PaccesnHsbie .
CBOICTBA 3HAYEHUS paccTostHusA
Y IapOBbIE N
25/2 3BE3 MBI CKOIUIEHUU U UX CJEYIOLINX MEXKITY 829
pacnpeniesieHue B | BEIMYMH: 3BE371aMU B
CKOTUICHUS
l'amaxTuke - paccTosiHuA OKpPECTHOCTH
Habmonenue 3a MEXIY Coanma, ux
CBerMaCCI/IB JIBUKEHUEM 3BE3] | 3BE3/1aMU B YucCJio B
Has 4€pHas B LIEHTPE OKPECTHOCTH l'amaktuke, e€
26/3 JbIpa B l'amakTuku B CounHia, ux pa3Mepsl; § 30
LIEHTpE uH(ppaKpacHbI YHUCIIO B - OILICHUBATh
MieuHoro TEJECKOIT; olleHKka | ['amakruke, e€ Maccy u
Ilytn Macchl U pa3MepoB | Pa3MEpBl, pasMep 4€pHOU

4EPHOU JBIPHI 110

ABIPBI 110




JBUKEHUIO - JBUKECHUIO
OTJIENBHBIX 3BE3 | MH(PPAKPACHBIA | OTAEIBHBIX
TEJIECKOII; 3BE3I
- OLIEHKA MacChl
U pa3MepoB
4EPHOU JBIPHI
10 JIBUYKEHUIO
OTZIEIbHBIX
3BE3 ]
lanakruxm (3 u)
Tumbl raakTUK ¥ | - OCHOBHBIE - OOBSICHATD
UX CBOMCTBA; buzndeckue MPUYUHBI
KpacHoe napaMmeTphl, paznuuus
CMEIlIEHNE U XUMUYECKUN BHJIUMOTO U
oTpe/ieNieHue COCTaB U HUCTUHHOTO
- Knaccudmxarr paCCTOHHT/II\/'I 10 pactipesienieHue | pacnpesienerus
vt ranacrux | TPTAKTHIS 3aKOH MEK3BEIHOTO | 3BEN, 831
Xab0mna; BEIIECTBA B MEXK3BE3IHOTO
BpallleHue ["anakTuke; BElIECTBA U
TaJIaKTUK U - IpUMEpHBIE rajakTUK Ha
coJIepKaHue 3HAYEHUSA HeOe
TEMHOW MaTe€puu B | CICAYIOIINX
HUX BEJINYUH:
- OCHOBHbIE
AKTHBHEL [Tpupona THUIIBI TAJIAKTHK,
28/2 ranacracn i | AXTABHOCTH pasznuuns § 33
TaJaKTHK; MEXy HUMH;
KBa3aphbl
pHUpo/ia KBa3apoB | - IPUMEPHOE
3HAYEHUE U
[Tpupona busnueckuit
CKOIUICHUH U POJIb | CMbICT
TEMHOM MaTepuu B | MOCTOSHHOMN
HHUX; Xabbua;
MEXTaIAKTUYECKH | - BO3pACT
Wi raz u HaAOII0JaeMbIX
29/3 CkormuieHus PEHTI€HOBCKOE HEOECHBIX Tell §33
rajgaKkTUK U3JIy4E€HHUE OT

HETO; SYercTas
CTPYKTYpa
pacrpeeneHust
["anakTuk n
CKOIIJIEHUH BO
Bcenennoit

Crtpoenue u 3Boaonus Beesennoii (2 u)




CBs13b 3aKOHA - CBSI3b 3aKOHA | - UCIIOJIb30BAThH
BCEMHUPHOTO BCEMHUPHOTO 3HAHUS 110
TATOTEHUS C TATOTEHUS C busuke u
MPE/ICTABJIICHUSIMU | MIPEACTABICHUSI | aCTPOHOMUHU
Koneunoctp peal Peil p
u 0 KOHEYHOCTHU U MU O JUTSL OTIMCAHUS
OECKOHEYHOCTH KOHEYHOCTH U 1 0OBACHEHHS
OECKOHEYHOC . o
T Bcenennoii; OCCKOHEYHOCTH | COBPEMEHHOM
30/1 . doromerpuueckuii | Bcenennoit;, HAyYHOU 834,35
Bcenennoi.
napaiokc; - 4TO TaKOE KapTUHBI MUpa
Pacmupsroma
qos HEO0OXOAUMOCTD doToMeTpHrUecK
o01el Teopun Ui TapaioKc;
Bceenennas B p PAIOKE;
OTHOCHUTEIILHOCTH | -
JUISL TIOCTPOEHUS HEO0OXOAUMOCTh
MOJIETN oO1elt Teopun
Bcenennoi OTHOCHUTEIIBHOC
TH JUIs
MOCTPOCHUS
MOJIEITH
Bcenennoi;
. - TIOHSITHE
CBs3b cpenHen
«ropsryas
TJIOTHOCTH
Bcenennasy;
Monens MaTepHUu ¢ )
«ropsuen 3aKOHOM KpYNHOMACITTA
31/2 Bcenennoity | pacmmpeHus u 6H}}I/}Ho 8 36
U PEITUKTOBOE | TEOMETpHUE CTpyeT
U3JTy4YEHHE Bcenennoi; YKIYPY
aJnycC ¥ BO3pacT BeenerHox,
PAIYC U BO3P - YTO TaKO€
Bcenennoit
MeTarajaakTHKa;
KOCMOJIOTUYECK
ue MOJIeNH
Bcenennoit
1 3 4 5 6 7
CoBpemMeHHbIe IPo0JieMbl acCTPOHOMUM (3 1)
Bxiag Témuon - KaKkue - UCIIOJIL30BaTh
MaTepuu B MacCy | HaOMIOIeHUs 3HAHUA,
Bcenennoi; MOATBEPIHIN MOJIy4YeHHbBIC
HaOJIIO/ICHHE TEOPHIO 1o Gpu3MKe u
CBEPXHOBBIX 3BE3]l | YCKOPEHHOTO aCTPOHOMHUHU
YckopeHHoe pxt YCKop p ’
B JTANEKUX pacIIMpeHust JUTSL OTIMCAHUS
pacumpesue .
. rajJlakTUKax u Bcenennoi; U OOBSICHEHUS
32/1 Bcenennoii u . | 837
B OTKpBITHE - 4TO COBPEMEHHO
TEMHas .
YCKOPEHHOTO UCCJIEeI0OBAaTeNN | HAYYHOU
SHEPrus
pacIIMpeHust MOHUMAIOT MOJ | KapTUHBI MUDA;
Bcenennoii; TEMHOM -
MPUPOJIBI CHIIBI SHEpTHei; 000CHOBBIBATH
BCEMHUPHOTO - 324eM B CBOIO TOUKY
OTTAJIKUBAHUS ypaBHEHUE 3peHus 0




HeBugumeie DOHHIITEHA BO3MOJXHOCTH
CIYTHHUKH y 3BE31; | ObLIa BBEACHA CYILIECTBOBAaHU
METOIbI KOCMOJIOTHYECK | s BHE3EMHBIX
OOHnapyxxeHu -
0OHapyXCHHUS as MMOCTOSIHHAS; | IUBHJIM3AINI
€ TJIaHeT
33/2 9K30IUIAHET; - YCJIOBHSI U UX 838
BO3JIE JIPYTUX
3Bé3 9K30ILJIAHETHI C BO3HMKHOBEHHS | KOHTAKTOB C
YCIIOBHSIMU IJIAHET OKOJIO HaMH
OJIarONpUSTHBIMHU | 3BE3;
JUTSL KM3HU - METOJIbI
Pa3Butune 0OHapyXEeHHUsI
MPEJCTABICHUN O | OK3OIIJIAHET
CYIIIECTBOBAaHUU OKOJIO IPYTHUX
’KH3HU BO 3BE3;
Bcenennoi; - 00 »BOTIOLINNA
opmyna [peiika | BcenmeHHoit n
Houcxk xusnu 1(%1) HII)/ICJ};O o ’KW3HH BO
34/3 U pa3yma BO . .. 839
. IUBUJIN3AIHN B Bcenennoi;
Bceenennoi
lNanakTHKe; MOWCK | - MPOOIEMBI
CHUTHAJIOB OT TTOHCKA
BHE3EMHBIX BHE3EMHBIX
[UBWIN3AIMNA 1 ITUBUIN3AIHI;
mojiavya CUTHAJIOB | - popMyia
UM Hpeiika
TectoBas
35/4 8§1-39
pabota

Y4yedHo — MeTOAMYECKOE o0ecIeueHue

1.

I'.5l. Msakumes, b.b. byxosues, H.H. Corckuii. Yuebnuk asa 11 kmacca o6mieo0pa3zoBaTeaIbHbIX
yupexaenui. 2014.

B.M. Yapyrun Yuebnuk mis 10-11 kmacca.2018

B.M. YHapyrun Yuebnoe nocobue aiis obpa3zoBaTenbHbIX opranu3anuii s 10-11 kiacca
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