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HOACHUTEJIBHASA 3AIITMCKA

Pabovas mporpamma no actpoHoMuu Juist odydarommxcst 11 kmacca coctaBiieHa B COOTBETCTBUH C
(benepadbHBIM  KOMIIOHEHTOM TOCYIApCTBEHHOIO0 00pa30BaTeNbHOTO CTAHAAPTA, YTBEPKACHHBIM
npukazoM MunHoOpaszoBanusi Poccun ot 5 mapta 2004 roga Ne 1089 «O6 yrBepxkaeHuu (heaepaibHOTo
KOMIIOHEHTAa TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAJILHOTO O0IIEro, OCHOBHOTO OOIIEro u
cpenHero (MoJIHOTO) oOIIero oOpa3oBaHUs», ¢ U3MEHEHUSIMH, BHECEHHBIMHU IpHKa3oM MuHuUCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoii ®enepanm ot 7 utons 2017 roga Ne 506, ¢ yuetoM mpuMepHOi
MIpOTrpaMMBbI CpeHEro 001Iero 00pa3oBanus (0a30BbI YPOBEHB) M aBTOPCKOM IMTPOTrpaMMBbI IO aCTPOHOMUHM
B. M. Yapyruna.

AcTpoHOMMS 3aHMMaeT 0CO0OE€ MECTO B CHUCTEME ECTECTBEHHO-HAay4YHbIX 3HaHHWM, Tak Kak OHa
3aTparuBaeT IJIYyOMHHBIE BOIIPOCHl CYILECTBOBAaHUS UEJIOBEKA B OKPYXKAIOIIEM MHpE U B HEH
KOHIICHTPUPYIOTCSI OCHOBHBIE MPOTUBOPEUUS MEXKIy OBITHEM YelIOBeKa U ero co3HanueM. Ha mpoTsokenun
TBICSYENIETHI aCTPOHOMMUS I1araja B Hory ¢ uiocoduen u penurued, nHbopmaluei, mouepnHyTon u3
HaOJI0IEHUH 3Be3IHOr0 Heba, MuTajla BHYTPEHHUNH MHUp YeJIOBEKa, €ro peIuruo3Hble MpeICTaBiIeHus 00
OKpy»xarolieM mupe. Bo Bcex 1peBHUX QHIIOCO(CKUX IIKOTIaX aCTPOHOMMUSI 3aHUMaJia Beayliee Mecto. Tak
KaK acTpOHOMMsSI HE 3aTparuBaja HEMOCPEICTBEHHO YCIOBUS JKU3HM M JAEATEIbHOCTU 4YeJIOBEKa, TO
OTPeOHOCTh B HEW BO3HMKasA Ha 00Jiee BBICOKOM YPOBHE YMCTBEHHOI'O U JTyXOBHOTO Pa3BUTHS YEIOBEKA,
Y TI03TOMY, OHa ObLIa JOCTYIHA MOHUMAaHMIO Y3KOr0 Kpyra oOpa3oBaHHbBIX JIFOJEH.

Bce coBpemenHoe ectecTBo3HaHuE: GU3MKA, MaTeMaTHKa, reorpadus u Apyrue Haykd — MUTaNOCh U
pa3BUBAJIOCH Onarojapsi pa3BUTHIO aCTPOHOMHMHU. JIOCTaTOYHO BCIOMHHUTH MEXaHHUKY, MaTeMaTHYeCKUN
aHayu3, pa3BuThie HpI0TOHOM U ero nocienoBaTes MU B OCHOBHOM U1l OOBSICHEHUSI IBH)KEHHSI HEOECHBIX
Ten. CoBpeMEeHHBIE UJIEU U TEOPHH: 00IIasi TEOPHsSI OTHOCUTEIBHOCTH, (PU3HUKA dJIEMEHTAPHBIX YaCTHI] — BO
MHOTOM OIUPAIOTCS Ha JOCTHUKEHUSIX COBPEMEHHON aCTPOHOMUH, TAKHX €€ pa3JIesioB, Kak acTpopu3uKa 1
KOCMOJIOTHS.

N3yuenune actpoHOMHM Ha 6a30BOM YPOBHE CpPEIHETO (TIOJTHOTO) 00IIero 00pa3oBaHus HAIIPABICHO
Ha JOCTH)KEHUE CIEIYIONINX 1esei:

0CO3HAHUe IPUHIIUIUATBHON POJIM ACTPOHOMHHU B MO3HAHUH (DYHIaMEHTAIbHBIX 3aKOHOB MPHPOIbI
1 (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA;

npuodpereHue 3HAHUN 0 PU3NUECKON MPUPOJIC HEOSCHBIX TET M CHUCTEM, CTPOSHHUS U SBOJIOIUN
BcenenHoii, TpOCTpaHCTBEHHBIX W BpPEMEHHBIX MaciTabax BceneHHoi, Hambosiee BaXKHBIX
ACTPOHOMUYECKUX OTKPBITUSAX, OMPEICTUBIINX PA3BUTHE HAYKU U TEXHUKHU;

OBJIaIeHHe YMEHMSAMM OOBSCHATH BUIAMMOE MOJIOXKEHUE U JBU)KEHUE HEOECHBIX Tell MPUHLIUIAMU
OTIpe/IeNIEHUs] MECTOIIOJIOKEHUSI U BPEMEHH 0 aCTPOHOMHYECKUM OOBEKTaM, HaBbIKAMU MPAKTUYECKOTO
HCII0JIb30BAHUS KOMITBIOTEPHBIX MPUJIOKEHUI 7Sl ONpe/eieHus] BUAa 3BE3THOr0 He0a B KOHKPETHOM
MYHKTE JUTs 33JaHHOTO BPEMEHH;

pa3BUTHe T03HABATEIbHBIX HHTEPECOB, HHTEJUIEKTYAJIIbHBIX M TBOPYECKHX CHOCOOHOCTEH B
mpolecce MNPUOOpPEeTeHUsT 3HAHUM 1O acCTPOHOMHUU C UCIHOJb30BAaHHUEM pA3IMYHBIX HCTOYHHUKOB
nH(OPMALIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH;

HCIOJIb30BAHME TPHOOPETEeHHBLIX 3HAHMI M YMEHMH [ pElIeHUs TMPaKTUYECKUX 3aaa4y
MTOBCETHEBHOM JKU3HH,

(¢opmMupoBaHHe HAYYHOTO MUPOBO33PECHHUS;

(¢popMupoBaHHe HABBIKOB HCIOJb30BAHUSI E©CTECTBEHHOHAYYHBIX M OCOOCHHO (DU3HKO-
MaTeMaTHYeCKUX 3HAHUUM M7 OOBEKTHMBHOTO aHalM3a YCTPOWCTBA OKpPYXKAIOIIEro MUpAa Ha IpuUMepe
JOCTHKEHUHN COBPEMEHHOM acTpOoPHU3UKU, aCTPOHOMUHU M KOCMOHABTHKHU.

CornacHo yueOHOMY IUTaHa cpegHero oomiero obpasoBaHus Ha 2020 -2021 yueGHbIN roa Ha
M3y4eHHEe acTPOHOMHH Ha 6a30BOM ypoBHe 0TBoAUTCS | u B Henenmto (34 yaca B rof).

JlanHOW TporpamMMoOi TPEeIyCMOTPEHO IMPOBeIeHNEe KOMOMHUPOBAHHBIX 3aHSITHI C BBITOJHEHUEM
ACTPOHOMUYECKUX HCCIEIOBAaHUN U MPAKTUKYMOB MO PEIICHUIO 33/1a4, KOHTPOJbHBIE paboThl. B koHIe
y4eOHOro rojia MpeaycMOTpeHa UTOroBasi KOHTPOJIbHAsI paboTa UM BCEpOCCHIICKas MpoBepovHas paboTa
(BITP).



[Ipu peanuzamuu pabGoueil NPOrpaMMbl  UCHOJIB3YETCS  Y4€OHO-METOJMYECKUI  KOMILIEKC,

BKJTIOYCHHBIN B (heiepalibHbIN MepeueHb YUeOHUKOB:
Actponomus. 10 - 11 kmaccer: yueb. mis obOmeoOpa3oBaT. opraHu3anuii: 0a3oBblii ypoBeHb/ B. M.
Yapyrun. — M.: [Ipocsemenue, 2018.

OCHOBHOH akLEHT Npu OOy4YEeHHM [0 INpeylaraéMoid IporpaMMe JAEJacTcsi Ha HaydHbId U

MHUPOBO33PEHUYECKUI acleKkT 00pa30BaHMs IO ACTPOHOMHHM, SBISIOUIMICS Ba)XXHEHIIMM BKJIaJIOM B

CO3[IaHUE MHTEIUICKTYaJIbHOTO MOTEHIINANIA CTPAHBI.
MecTo npenMera B y4eOHOM ILIaHe.

[Iporpamma paccuntana Ha: 34 yaca

11 knacc — 1-e nonyroaue 16 yacos (1 4acoB B HezeMIO).

11 xmacc — 2-e mosyronue 17 yacos (1 yacoB B Henelno).
[Iporpamma 1o acTpOHOMHH peau3yeTcs B TeueHue 1 rona.
Pacnipenenenne yaeOHBIX 4acoB 1O pasJiesiaM MpOTPaMMBbl
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Conep:xanue
BBenenue B acTpoHOMHUIO (2 4)

eab u3ydyeHUus1 JaHHOI TeMbl — IO3HAKOMHTH YYAIUXCS C OCHOBHBIMH aCTPOHOMHYECKHUMU
oObekTamu, 3anojHsAmMKUMH Bceenennyro: 1iaHetamu, ConHiewm, 3BE3TamMu, 3BE3IHBIMU
CKOIUJICHUSIMH, TAJIAKTHKAMHU, CKOTUICHUSIMH TaJIaKTUK; GPU3HUESCKIUMU TIPOIECCaMHU, TTPOTEKAOIITUMHU
B HUX M B OKPYXKAIOIIEM MX IMPOCTPAHCTBE. YYaIIUecs 3HAKOMSTCS ¢ XapaKTEPHBIMH MacIITabaMH,
XapaKTepPU3YIOIIMMH CBOMCTBA ATUX HEOECHBIX Tel. Takke MPUBOISATCS CBEACHHSI O COBPEMEHHBIX
ONTHYECKUX, HWH(paKpacHbIX, paauo-, PEHTTEHOBCKHX TeJIeCKomax M obcepBaropusax. Takum
oOpa3oMm, ydJaiuecsi 3HAKOMSTCS C TeMU HEOECHBIMU TeJaMH U OOBEKTaMH, KOTOPbIE OHHM B

JanbHenIeM 6y,HYT HO,I[pO6HO N3y4aThb Ha YPOKaX aCTPOHOMMUHU.

Actpomerpus (4 1)

Heabto u3ydyeHuss JaHHOW TeMbl — (OPMHUpPOBAHME Yy ydaIIMXCs O BHUJE 3BE3IHOrO Heoda,
pa3OMeHuN ero Ha CO3BE3]IUsl, MHTEPECHBIX OOBEKTaX B CO3BE3AUAX U MHU(OJIOTHU CO3BE3IAUM,
pa3BUTUHM aCTPOHOMHUM B @HTHYHBIE BpeMeHa. 3ajaya y4alluxcsl MPOCIEANUTh, KaK Mepexol OT
OpUEHTAIlMM 1O CO3BE3UsIM K HCIOJB30BAHUIO HEOECHBIX KOOpPAMHAT TMO3BOJMI B
KOJIMYECTBEHHOM OTHOIIEHMM H3y4aTb BHUJIMMBIE [IBIKEHUS Tel. Takke LEeIblo SBISETCS
n3ydyeHue BuauMoro nsmxkeHus CoisiHua, JIyHel M IUIaHET M HAa OCHOBE 3TOrO—IOJIY4YEHHE



IIPEJCTaBICHUSI O TOM, KaK acTPOHOMBI HAy4dWJIMCh IpEeACKa3blBaThb 3aTMEHUS; IOJy4EHUS
MpeJCTaBICHNUS 00 OJHOM M3 OCHOBHBIX 33/1a4 aCTPOHOMUU C JIPEBHEUIINX BPEeMEH—U3MEPEHUHU
BPEMEHU U BEJICHUH KaJIeHaps.

Heb6ecnas mexanuka (3 4)

Henp wu3yuyeHnss TeMbl — pa3BUTEE NPEJICTaBICHUW O CTpoeHUH COJHEYHON CHUCTEMBI:
IEOLEHTPUYECKas U TeIUOLEHTPUUECKHNE CUCTEMbI MUPA; 3aKOHBI Keriepa o IBHKEHUM MIJIaHET U
ux 0606merne HproTOHOM; KOCMHUYECKHE CKOPOCTH M MEXITJIAHETHBIE TIEPEIETHI.

Ctpoenue CostneuHoi cucremsl (7 4)

Heap n3yyenust TeMbl — MOIYYUTh IPEACTaBICHNUE O CTPOeHUH CONHEYHON CHCTEMBI, U3YUUTh
¢uznueckyro npupony 3emsid U JIyHbl, sIBI€HMS] NPUIUBOB U MPELECCHH; NOHITh PU3NYECKUE
O0COOEHHOCTH CTPOEHUS IIJIaHET 36MHOU IPYIIIbI, IJIAHET-TUTaHTOB U IJIAHET-KapJIUKOB; Y3HaTh 00
O0COOEHHOCTSIX MPUPOJIBl U ABMKEHUS aCTEPOUIOB, MOIYUYUTh OOIIME NMPEACTAaBIECHUS O KOMETaXx,
MeTeopax U METEOPUTaX; Y3HATh O Pa3BUTHH B3IJIAI0B Ha poucxoxaeHue CoHEYHOUW CUCTEMBI
1 O COBPEMEHHBIX IPEJICTABICHUAX O €€ IPOUCXOKACHHH.

Actpodusuka u 38é3aHas actpoHomus (7 4)

He.ﬂb nsyqe}mﬂ TEMbI — HOHy‘II/ITB Hpe)ICTaBJ'IeHI/Ie [0) pasm,lx THUIIaX OIITHYCCKHUX TCJICCKOIIOB,
paguoTeNieckonax W MeToJax HaOMIoJeHWH ¢ HMX TOMOIIBI; O METOJAaX W pe3ylbTrarax
HaOmoaeHnit CoJTHIIa, €r0 OCHOBHBIX XapaKTEPUCTHUKAX; O MPOSBICHUSIX COJJHEUHON aKTUBHOCTH
Y CBSI3aHHBIX C HEH mporieccax Ha 3emiie u B Ouocdepe; 0 TOM, Kak aCTPOHOMBI  Y3HAJIH o
BHYTpeHHeM CTpOGHI/II/I COJ'IHHa nu KakK Ha6J'IIO)IeHI/I${ COJIHCYHBIX HeﬁTpHHO HOHTBepHI/IJ'II/I
HaIlli TIPEJICTaBIICHUs O TIporieccax BHYTpH COJHIIA; MOJTYYUTh MPEACTABICHHE: 00 OCHOBHBIX
XapaKTepUCTUKAX 3BE3M, MX B3aMMOCBSA3M, BHYTPEHHEM CTPOCHUHU 3BE3] Pa3IMYHBIX THUIIOB,
MOHATh MPUPOAY OENBIX KapJIMKOB, HEUTPOHHBIX 3BE3N M YEPHBIX JBIP, Y3HATh KaK JBOMHBIC
3BE3/IBI TTIOMOTAIOT OMPENEIUTh MAaCChl 3BE3J, a MYJbCUPYIOIIUE 3BE3NBI — PACCTOSAHUS BO
BcenenHoii; moiay4uTh MPEICTABICHUE O HOBBIX M CBEPXHOBBIX 3BE3/1aX, Y3HaTh, KaK JKUBYT U
YMUPAOT 3BE3/IBI.

Mueunbii IIyts — Hama INanakruka (3 4)

ean u3yyenne TeMbl — TOJIYUUTD MPEACTaBICHUE O Hamieh [ anakruke—Mueunom I[lytu, 06
o0bekTax, e€ COCTaBISAIOUINX, O PACHpPEesIeHUU ra3a U MbUIM B HEH, pacCesHHBIX U IIAapOBBIX
CKOIUICHHUSX, O €€ CIIUPAIIBHOM CTPYKTYpe; 00 HcceI0BaHUU e€ IEHTPaTbHBIX 001acTel, CKPBITHIX
OT HAaC CWIbHBIM MOTJIONICHHEM ra30M M MbUIbIO, a TAKKE O CBEPXMACCUBHOM 4U&pHOM AbIpe,
PacmooKeHHOM B caMoM 1eHTpe ["anakTuku.

lanakrukm (3 4)

Heﬂb N3YYCHHUSI TEMbl — TIIOJYUUTb HNPEACTAaBICHHUE O pPa3jIMYHbIX THIIAX TIaJIaKTHK, 00
OIIPCACIICHUU paCCTOHHI/Iﬁ J0 HUX II0 Ha6J'IIOI[eHI/I$IM KpaCHOIo CMCIICHUA JIMHAM B UX CIICKTpax,
U O 3aKOHC Xa66na; O Bpalll€HHUH TIaJlaKTUK H CKpLITOfI TEMHON Macchl B HUX; IOJYYUTDH
MMpeACTaBJICHUC 00 aKTUBHBIX TaJJaKTHKaX U KBa3apax u o (I)I/ISI/I‘{eCKI/IX nponeccax, MpoTCKArIIUuX
B HUX, O paClIp€aACIICHUHN ' AJIAKTUK U UX CKOIIJICGHHUH BO BCGHeHHOﬁ, O IropsA4eM MCKTAITAKTUICCKOM
ra3c, 3allOJJHAIINUM CKOIIJICHUSA I'aJIaKTHK.

Crtpoenue u 3Boaonus Beesennoii (2 1)

IIe.m; N3YYCHUSA TEMbI — IIOJYYUTH IIPEACTABIICHUE 00 YHUKAJIbHOM o0bekTe — BceneHHoll B
LCJIOM, Y3HATHh KaK pPeIacTcsd BOIMPOC O KOHCYHOCTU WA OCCKOHEYHOCTH BCCHCHHOﬁ, 0
ImapaJgokcax, CBA3aHHbIX C 3TUM, O TCOPECTUIYCCKUX IMOJIOKCHHUAX OGH.[GI‘;I TCOPHUU OTHOCUTCIIBHOCTH,



JISKAIUX B OCHOBE IIOCTPOCHHUS KOCMOJIOTMYECKHX MoJeneld BceleHHO#; y3HaTh Kakue
HaOJIO/ICHUS IPUBEIIN K CO3JIAHUIO pacIIupsIonielics Moaenu BeeneHHoM, o paanyce u Bo3pacte
BceneHHOM, 0 BEICOKOM TEMIIepaType BELIECTBA B HAYaJIbHBIE IIEPHOJbI KU3HU BceneHHon u o
MIPUPOJIC PEIUKTOBOTO M3IIy4EHHS, O COBPEMEHHBIX HAOIIOJICHHUSIX YCKOPEHHOTO PACIIUPEHUS
Bcenennoi.

CoBpeMeHHbIe NIPOOJIeMbl acTpoHOMUH (3 4)

Heab n3ydyeHus JaHHOM TeMbl — I0Ka3aTh COBPEMEHHBIE HAIIpaBJICHUS U3y4eHus1 BcenenHoi,
pacckas3artb O BO3MO>KHOCTU ONPEAEICHUs PAaCCTOSIHMM 10 TaJaKTHK C MOMOIIBIO HAOIIOACHUN
CBEPXHOBBIX 3BE3/1 U 00 OTKPBITMM YCKOPEHHOro paciiupeHust BcenenHoil, o posn TEMHOMN
SHEPrud M CWJIbl BCEMHUPHOTO OTTAJIKMBaHUSA; Yydalluecs MOJydaT MpeicTaBiieHue o0
9K30IJIaHETaX M IOMCKE 5K30IUIAHET, OJarompusATHBIX MJS JKU3HH; O BO3MOXKHOM 4YHCIIE
BBICOKOPA3BUTHIX [IUBUIM3ALMKA B HalIEH ['ajakTuke, 0 METOAAX MOUCKAX KU3HU U BHE3EMHBIX
LUMBUIU3ALUHN U TPOOIEeMax CBSI3U ¢ HUMMU.

B pe3yJbTaTe H3YYCHUHA ACTPOHOMHUHU HA 0a3zoBoM YPOBHE€ YYCHHUK JTOJ/IZKEH 3HATL/MIOHUMATh

* CMBICJ NMOHATHI: T'EOLICHTPUYECKAs U TEIMOLEHTPUYECKass CUCTEMa, BUAUMAs 3BE3[HAasl BEIWNYMHA,
CO3BE3/IM€, IPOTUBOCTOSIHUSA U COCIUHECHMS IUIAHET, KOMETA, aCTEPOU, METEOpP, METCOPUT, METEOPOUT,
IJIaHEeTa, CIYTHHUK, 3Be3na, ConHedHas cuctema, ['anaktuka, BeeneHHas, BCEMUPHOE U MOSICHOE BpEMH,
BHECOJIHEUHAsl TUIaHeTa (’K30IUIAaHeTa), CIEKTpajbHas KiIacCU(pUKaLMs 3Be3Jl, Napajljakc, PEIUKTOBOE
n3inydyenue, bonbmoi B3peis, uepHas apipa;

* CMBICJI (l)l/l3l/l‘{eCKl/[X BCJINYUH: r[apceK, CBGTOBOI71 rona, aCTpOHOMI/I'—IeCKaﬂ €InHu1a, 3BE3/1Has1 BEJIIMYHUHA,
* cMbICT (PU3UYECKOTO 3aKoHa Xab0a;

* OCHOBHBIE ATaIThl OCBOCHHSI KOCMHUYECKOTO MPOCTPAHCTBA;

* TUNOTE3bl NPOUCXOKICHHUS COTHEYHON CUCTEMBI;

* OCHOBHBIEC XapaKTePUCTUKH U cTpoeHue COoTHIIA, COTHEUHON aTMOChEPHI;

* pa3mepsl ['amakTuku, mojoxeHue u nepuona oopamenus CoJiHIIa OTHOCUTEIBHO TeHTpa [ amakTuku;
yMETh

* MNPHUBOIAUTH NPHUMEPHI: POJM ACTPOHOMHHM B DPA3BUTUHM IMBHIIM3AIMHU, HCIIOJIB30BAHHUS METOJOB
WCCe0BaHUN B aCTPOHOMHH, PA3IMYHBIX JHAMA30HOB AJIEKTPOMArHUTHBIX M3TYyYEHUHN IS MOTYYCHUS
nHpopmanuu 00 oObekTax BcCeleHHOW, MOMy4YeHUsT aCTPOHOMHUYECKONW WHOOPMAIMU C TOMOIIBIO
KOCMHMYECKHUX aIlllapaToB U CIEKTPaIbLHOTO aHAIN3a, BIUSHUS COJTHEUHON aKTUBHOCTH Ha 3EMITIO;

* ONHCHIBATH W OOBSCHATDH: PA3IIUYMs KaJlCHIApeH, YCJIOBHS HACTYIUICHUS COJHEYHBIX M JIYHHBIX
3arMeHui, (asbl JIyHbI, CyTOYHbBIC IBUKCHUS CBETHJI, IIPUYMHBI BOSHUKHOBEHHUS NPHIMBOB H OTIIMBOB,
MPUHIUI JCHCTBUS ONTHYECKOTO TEJIECKOIa, B3aUMOCBS3b (PH3UKO-XHMHYCCKHX XapaKTEPUCTHK 3BE3] C
UCIIOJIb30BAHUEM JIHATPAMMBI «IIBET — CBETUMOCTDY, PU3NUECKUE TPUYHHBI, OMTPEICIISIONINE PABHOBECUE
3BE3/I, UCTOYHUK SHEPIHH 3BE3] U MPOUCXOKICHUE XUMHUYECKUX DJIEMEHTOB, KPAaCHOE CMEIICHHUE C
nomo1bio dddekra Jlomnepa;

* XapakTepu3oBaTb 0COOEHHOCTH MCTOJOB IO3HAHUA aCTPOHOMHUHU, OCHOBHBLIC J3JICMCHTBI U CBOMCTBaA
mradeT ColHEYHOH CUCTCMbI, METOJbI OIIPEACIICHUSA paCCTOSIHI/Iﬁ W JIMHEHHBIX pa3sMepoB HEeOECHBIX TCII,
BO3MOJKHBIC ITYTHU 3BOJIFOLIUU 3BC3 [ pasmzquoﬁ MAacCcChI;

* HAXOAMTh Ha HeOe OCHOBHBIE co3Be3ausi CeBepHOTro moiymapus, B ToM yucne: bonbiras Mensenuna,
Manas Mensenuua, Bononac, Jlebenp, Kaccuones, OpuoH; camble ssipkue 3Be3/1bl, B TOM uncie: [lomspHas
3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiize;

¢ HCIOJIb30BATb KOMIIBIOTCPHBIC MPUIIOKCHUA MU ONPCACIICHUS TMOJIOKCHUA COJ'IHI_[a, .HYHLI M 3BC3]] HA
J'IIO6YIO AaTy U BpeMs CYTOK I JAHHOT'O HACCJIICHHOTO ITYHKTA,



* HCHOJIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKON NESTEIBHOCTH M TOBCEAHEBHOM
JKU3HU IS IOHUMaHUS B3aUMOCBS3U aCTPOHOMUU C APYTMMH HayKaMH, B OCHOBE KOTOPBIX JIEKAT 3HAHUSA
10 aCTPOHOMUH; OT/EJICHUS €€ OT JUKCHAyK; OLCHUBAHUSA MH(POPMALINH, COAEPIKAIICHCs B COOOIICHUSX
CMU, NnTepHeTe, HAy4HO-TIOMYJSPHBIX CTAThSX.

XapakTepucTHKAa KOHTPOJbHO-U3MePHUTEJbHbIX MATEPHAJIOB, HCII0JIb3yeMbIX IPH OLlCHUBAHUH
YPOBHSI OATOTOBKH Y4YalUXCH.

3HaHMS M YMEHHS yYalllUXCsl OLIEHMBAIOTCSI HA OCHOBAHMM YCTHBIX OTBETOB (BBICTYIUIEHHN),
TECTOBOW pabOThI, a TaKkKe MPAKTUYECKOH NEesITeIbHOCTH, YYUTBIBas UX COOTBETCTBUE TPEOOBAaHUSM
IIpOrpaMMbl 00y4eHHMsl, 110 NATHOAIBHON cCTeME OLIEHUBAHUS.

OneHky «5» noryyaeT y4yaliuiics, 4el yCTHbIN OTBET (BBICTYILJICHUE ), IPAKTUYECKas 1€ATEIbHOCTh
WIM UX PEe3yJbTaT COOTBETCTBYIOT B IOJHOW Mepe TpeOoBaHUSAM mporpammsl oOyueHus. Eciu npu
OIICHHBAHMM Y4eOHOIO pe3yJbTaTa MCIOJb3yeTCsl 3a4é€T B Oaiiax, TO OLEHKY «5» IMOIydaeT ydauiuiics,
Habpasmuit 90 — 100% oT MakCUMaIbHO BO3MOYKHOTO KOJIMYECTBA OAJLIOB.

OneHky «4» nosryyaeT y4yaluiics, 4ei yCTHbIN OTBET (BBICTYIIJIEHUE ), TIPAKTUYECKas 1eATENbHOCTh
WIM UX pe3ylbTaT B OOIEM COOTBETCTBYIOT TPEOOBAHUSAM IpPOTrpaMMbl OOy4EHMs, HO HEIOCTATOYHO
MTOJIHBbIE WM UMEIOTCS MeNIKKe onOKu. Eciu npu orieHMBaHUM y4eOHOTO pe3ysibTaTa UCIOIb3yeTCs 3a4ET
B Oayiax, TO OIEHKY «4» mosydaer ydamwuiics, HaOpaBmuii 70 — 89% oT MakcUMaabHO BO3MOKHOTO
KOJIM4ecTBa OaJioB.

Onenky «3» noJiyyaeT y4Jaliuiics, 4el yCTHbBIN OTBET (BBICTYIUIEHUE), TPaKTUUECKas AeSITEIbHOCTD
WIN UX Pe3yJabTaT COOTBETCTBYIOT TpPeOOBaHUSM MpOrpamMMbl OOydeHHs, HO MMEIOTCS HEIOCTaTKH U
omnOku. Ecnu mpu onleHMBaHHMU y4eOHOTO pe3ylibTaTa MCIOJb3yeTcsl 3a4éT B Oamiax, TO OLUEHKY «3»
MoJTydaeT yvamuiics, HabpaBumii 45 — 69% oT MakcHMaabHO BO3MOKHOTO KOJIMYECTBA OaJlIOB.

OneHky «2» nofry4aeT y4yaliuiics, el yCTHbIN OTBET (BBICTYIJIEHUE ), TIPAKTUYECKas IeATEIbHOCTh
WIM HUX pe3ylbTaT YacTHUYHO COOTBETCTBYIOT TpeOOBaHMSIM MporpaMMbl OOy4YEHHS, HO HMEIOTCS
CYIIECTBEHHbIE HEAOCTATK! U oIMOKU. Eciu npu oneHBaHUM y4eOHOTO pe3ysbTaTa UCHONIb3yeTcs 3a4ET
B Oayax, TO OLEHKY «2» moiydaer yuamiuiics, HaOpaBmuii 20 — 44% 0T MakCUMalbHO BO3MOXHOTO
KOJIMYeCTBa OAJIIOB.



Kaﬂe}mapno-TeMaanecxoe IJIAHUPOBAHUE

No Paznen, tema ypoka Jara nposenenus Koppektuposka

BBenenue B actpoHomuio (2 v)

1/1 | Crpykrypa u maciutaObl 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 ¥ 3aTMEHUSL.

6/4 | Bpems. Kanennaps.

Heb6ecnas mexanuka (34)

7/1 | Cucrema mupa.

8/2 | Bakonsl Keriepa TBMKEHHS TUIAHET.

9/3 | Kocmuueckne CKOPOCTH M MEKINIAHETHBIC MEPeIETHI.

Ctpoenne CotHeuHol cucTtembl (74)

10/1

CoBpeMeHHbIE TTPEICTABICHHS O CTPOCHUH U COCTaBe
CoJIHEYHOI CUCTEMBEI.

11/2

Tlnanera 3emid.

12/3

JlyHa n e€ BisiHHE Ha 3eMITIO.

13/4

[ImaHeTsl 3eMHOM TPYIIIHL.

14/5

[lnanetsl — ruranThl. [11aHeThl KapauKy.

15/6

Maisie Tenna CoTHEYHOW CUCTEMBI.

16/7

CoBpeMeHHBIC TTPEICTABIICHHS O TPOUCXOKIACHUN
COJITHEUHOU CUCTEMEL.

AcTpodu3uka u 3Bé31Hass actpoHomus (74)

17/1

MeTop! acTpoPU3NIECKUX UCCIICTOBAHHH.

18/2

CounHize.

19/3

Buyrpennee ctpoeHue 1 HICTOUHUK SHeprun CoJiHIIA.

20/4

OCHOBHBIE XapaKTEPUCTUKHU 3BE3 .

21/5

Buytpennee crpoenue 38é31.benbie kapiuku. ..

22/6

HoBrie n CBCPXHOBEIC 3BC3 b1

23/7

OBOIIOIUS 3BE3

Muieunblid nyTh (34)

24/1

I'a3 u BTG B rajlakTHKE

25/2

PaccesHHbIie n IapOBbLIC 3BE3JIHBIC CKOTLJICHUS

26/3

CBepx MaccuBHas 4€pHas AbIpa B LIEHTPE MIICYHOTO
yTH

I'anakruxn (34)

27/1 | Knaccugukaiius rajakTuk.

28/2 | AxtuBHbIe ['aTaKTHKK U KBA3aphbl

29/3 | CkormneHue rajakTuK.

Crtpoenue u 3Boonus Beesiennoii (24)

30/1 | Koneunocts u 6eCKOHEUHOCTH BeeneHHoi
Pacmmpsromascs Beenennas

31/2 | Mogens «ropsiueii BeeneHHO#» M pelTMKTOBOE

H3JTYyUYCHUC

CoBpemMeHHbIe IPOOJIeMbl acTpOHOMIH (34)




32/1

SHEprus

YckopenHoe pacuimpenue BeenenHon u TémMHas

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 3HAHUHN TPEAYCMaTPHUBAET CIIEAYIOMKE (OPMBI: YCTHBIN M MMUCHMEHHBIH OTIPOC;
KpaTKas caMOCTOsITeIbHAs paboTa; aCTPOHOMUYECKUE HCCIEI0BAHUS; TECTOBBIE 3a1aHUSI.

WToroBbIif KOHTPOJIH 3HAHHM MTPETYCMATPUBALT CIIeAyIoNre (POPMBI: KOHTPOJIbHAS padoTa
3a | momyroaue, KOHTpoJIbHAs paboTa 3a roJi WK Beepoccuiickas nposepounas padora (BIIP).

OcHoBHBIE ()OPMBI OpraHU3aMH YIEOHBIX 3aHITUN — YPOK, JIEKIUS, CEMHUHAP, «MO3TOBOM MITYpM»,
3aIUTa TBOPYECKUX MPOEKTOB.

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

1. YckopenHoe pacuiupenue BeeneHHo# 1 TeMHast JHEprus;

2.00HapyXeHHe TUTAHEeT OKOJIO IPYTHX 3BE3I,

3.ITouck KU3HU U pa3yma BO BCEIICHHOM.
OCHOBHBIMHU BH/IaMU YUIE€OHOH JEATEIILHOCTH HAa YIeOHOM 3aHSATHH OYAyT: KOHTEHT-aHAaJIHU3 BBICTYIICHHUH
oOyuaronuxcs; caMocTosTeIbHas padoTa ¢ yueOHUKOM, 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECYpCaMU;
0TOOp ¥ CpaBHEHHE MaTepualla U3 HECKOJIBKUX HCTOYHHKOB; MOJI'OTOBKA BBICTYIUICHUH M TOKJIAZIOB C
WCTIOJIH30BaHNEM PAa3HOOOPa3HBIX HCTOYHUKOB MH(POPMAIINH; pelIeHHE 3a/1a9; IPOCMOTP U OOCYKIICHHUE
y4eOHBIX (PHIHBMOB, IPE3EHTAIINN, POJTMKOB; HAOMIOACHNE; OOBICHEHUE U MHTEPITPETAIUS HAOJIF01aeMbIX
SIBIICHUI;, aHAJTN3 TPaPHUKOB, TAOIHUII, CXEM.

TEMATHUYECKOE U IIOYPOUYHOE IVNTAHUPOBAHUE

YYEBHOI'O MATEPHAIJIA B 11 KITACCE

B nnanupoBanum u3ydeHus: yueOHOTO MaTepuaia UCIOoIb3yeTcs IBOMHAs HyMepalus: IepBoe YUCIo
COOTBETCTBYET MOPSAIKOBOMY HOMEPY YpOKa, BTOPOE YUCIIO — HOMEPY YpOKa 0 TaHHOM TeMe.

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

No . [f[(fl::ue OCHOBHOE Buabl 1esiTeIbHOCTH Jlomam
ypo st Tema ypoka co/iep:KaHue 3HATL/IOHMMA v Hee
Ka ypoka ™ METh 3aaHHe
ypPOKa
1 2 3 4 5 6 7
BBenenue (2 4)
- 4TO U3y4aeT
AcTtpoHOMUS — | acTpoHOMHUS;
HayKa 0 KOCMOCE. | - POJib
IlonsTue HaOJII0ICHHH B
Bcenennoii. aCTPOHOMUU;
11 BBencnue B CTpyKTyphl U - 3HAYCHHE §$1,2
aCTPOHOMHIO | MacCIITa0BI 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

HebOecurie
KOOPAUHATEI

HeGecubrit
9KBATOP u
HeOeCHBII
MEpHUINaH;
TOPU30HTAJIbHBIE,
9KBAaTOpHAJIbHBIE
KOOPJIUHATHI;
KyJIbMUHAITAHT
CBETUII.
l'opuzonTanbHas
cucrema
KOOpJIUHAT.
DKBaTropuanbHas
cucrema
KOOpJIUHAT

4/3

Bunumoe
JIBYKEHUE
IUTaHET
ComnHia

n

OKIUNTHKA, TOYKA
BECEHHETO
PaBHOJICHCTBUSI,
HEpPaBHOMEPHOE
nemwxenue CoyHIa
10 DKJIUIITHKE

5/4

JBmkeHue
Jlynbl
3aTMeHus

n

CuHoIU4YeCKUN
MeCHIII, Y3JIBI
JYHHOW  OpOUTHI,
novyemMy
MIPOUCXOIST
3aTMenus, Capoc u
NpeaCKa3aHus
3aTMEHHI

6/5

Bpems
KaJIeHJapb

u

ConHeuHoe u
3BE3HOE  BpEMH,
JIYHHBIA u
COJIHEUHBII
KaJIeH/1aphb,
FOJIMAHCKUI u
TPUTOPUAHCKUN
KaJIeH1apb

- YTO TaKOE
CO3BE3/INE;

- Ha3BaHMS
HEKOTOPBIX
CO3BE3IUM, UX
KOH(HUTypaIuio,
by Kaxa0ro
U3 3THUX
CO3BE3IUH;

- OCHOBHBIC
TOYKH, JIMHHH U
Kpyrd Ha
HeOeCcHOM
cepe:

- TOPU30HT,

- TIOJTyICHHAs
JIUHUSA,

- HeOCCHBIN
MEpHINaH,

- HeOCCHBIN
9KBATOP,

- SKJIMIITHKA,

- 3CHMT,

- TIOJTIOC MHUPA,
- 0Ch MHUpa,

- TOYKH
paBHOJEHCTBUI
u
COJIHIIECTOSTHU I
;

- TeOpeEMY O
BBICOTE IIOJIIOCA
MHUpa Ha
TOPU30HTOM;

- OCHOBHBIC
TTOHSATHS
chepuyeckoi u
MPaKTUYECKOU
ACTPOHOMUU:

- KyJIbMHHALIUS
1 BBICOTA
CBETHJIA HaJT
TOPU3OHTOM;
-TIpsIMO€e
BOCXOX/ICHUE U
CKIIOHEHUE;

- CYTKU,;

- OTJINYHE

MEX /Ty HOBBIM U

- UCTOJIb30BaTh
MO/IBYKHYIO
3BE3IHYIO
KapTy JJIs
pelieHus
CJICTYIOIIUX
3a/ay: a)
OTIPENIETSATh
KOOPIUHATHI
3BE3 1,
HAHECEHHBIX
Ha Kapry;

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

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

- pewiatb
3a1a4d Ha
CBS3b BBICOTHI
CBETUJA B
KYJIbMUHALIUU
c
reorpauyecko
W IUpOTOM
MecTa
HaOJII0/ICHHS;
- OTIPENIENSTh
BBICOTY
CBETHUJA B
KyJIbMUHAIIUN
U ero
CKJIOHEHHUE;

§3

§ 4

§5

§6

§7




CTapbIM
CTUJISIMU;

- BEJIMYMHBI:

- YTJIOBbBIE
pa3mepsl JIyHbl
u Connua;

- 1aThl
PaBHOJEHCTBUI
u
COJIHIIECTOSIHU I
;

- YTOJIl HaKJIOHA
SKJIUIITUKH K
SKBATOPY;

- COOTHOIICHHUS
MEXy MepaMu
U MepaMHu
BpPEMEHH IS
U3MEpEHUS
VTJIOB;
MIPOJIOKUTEIIbH
OCTb TO/1a;

- YHMCJIIO 3BE31,
BUIMMBIX
HEBOOPYKEHHBI
M B3IJISIOM;

- TIPUHIIMATIBI
ompeeacHus
reorpaduyuecko
W IIAPOTHI U
JIOJITOTHI T10
ACTPOHOMHUYECK
UM
HaOJIIOICHUSIM;
- IPUYUHBI U
XapaKkTep
BHIMMOTO
JIBVDKCHUS 3BE3]T
u ComHia, a
TaKXKe
FOJUYHOTO
JIBUKCHHUS
Coinnna

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

- HaXOTUTh
CTOPOHEBI CBETA
1o

[TonspHOW
3BE3/IC U
TIOJTYICHHOMY
CouHiy;

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

- bonpuryro
Mengseauiy,

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

- Kaccuonero,
- JIupy (c
Beroii),

- Opén (c
AnbTanpom),
- JIeGenp (c
Henebom),

- Bo3Huuwmii (c
Kamnemnnoit),

- Bosronac (c
ApKTYypoMm),

- CeBepHyto
KOPOHY,

- OpwmoH (¢
berenbreiize),




- Tenen (c

Anpnebapanom
),
- bonpmoii [1éc
(c Cupuycom)
Hebecnas mexanuka (3 4)
l'eonenTpuueckas | - MOHSATHS: - MPUMEHSTH
u - 3aKOHBI
TeTMOLeHTpUYeCK | renuoneHTpude | Kerepa u
asi cUCTeMa MUpa; | CKasl CHCTeMa 3aKOH
00BsicCHEHUE MHpA; BCEMHUPHOTO
n Cucrema neTJIe00pa3Horo - TATOTEHUS IIPU § 8
MHupa JIBYDKCHUS TUIAHET; | TEOIEHTPHUYECKa | OObSICHEHUH
JI0Ka3aTeIbCTBA s cUcTeMa JIBUKCHUS
TMBYOKCHHUS 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 3akoHbI Kemnepa n TOPH3OHTaIbHBI pPacCTOsTHUM 1O § 9
JIBUKCHUS oTpeJIeNIeHHe Macc | W MapaJiiakc; HU3BECTHOMY
IIJIAaHET HEOECHBIX TeI - YIJIOBBIE napajuiakcy (u
pasmepsl Hao000poT),
CBETHI; JIMHEWHBIX B
- iepBas YTJIOBBIX
KOCMUYecKast pa3MepoB
CKOPOCTB; HEeOECHEBIX Tell,
- BTOpas paccTosiHul
KOCMUYecKast IUTAHET OT
CKOPOCTH; Connua u
IlepBas u BTOpas | - CHOCOOBI MEePUOJIOB UX
KOCMUYECKHE oTpeeNieHus oOparieHus 1o
Kocmuteckue CKOPOCTH; pa3MepoB U TpeTbeMy
CKOpPOCTH ’ .
9/3 " ONTUMAJbHAS Macchl 3eMIIu; 3aKOHY § 10, 11
HOJIYJUTMIITHYECK | - CHOCOOBI Kemnepa ’
MEXIUTaHEeTH
as opouta KA k oTpeeNeHus

bI€ MIEPETETHI

IJ1aHe€TaM, BpPCM:A
MojéTa K MiaaHeTe

paccTosiHUM 710
HeOECHBIX TE U
HUX Macc I10
3aKOHY
Kemnnepa;

- 3aKOHBI
Kemnepa u ux
CBSI3b C 3aKOHOM
TSATOTCHUS

Ctpoenne ConHeuHoi cucremsbl (7 4)




06 OTJINYUAAX

CoBpeMeHHBI .
o IUIAaHET  3€MHOM
TpYIIbI U IUIAHET-
MpeACTaBICH Pyl
s o | THTaHTOB; o
10/1 [IJIaHETaX-
CTPOCHHH U
KapJuKax; MajbIX
cocTaBe
N Tellax; o IIosce
ConHeuHoM N
Koiinepa u o6make
CHCTEMBI
komet Oopra
®dopma 3emuu,
BHYTPEHHEE
CTPOCHHE,
11/2 [Tnanera atmocdepa u
3emis BIIUSIHHAE
MapHUKOBOTO
s dexra Ha
KJIMMAaT 3eMIIH
dopmupoBaHHE
TTOBEPXHOCTH
Jlynsl;  mpuponaa
TIPUITMBOB "
OTIIMBOB Ha 3emJie
Jlysa wu €€ | m uX BIMSHHUE Ha
12/3 BIMSHUE Ha | IBIDKEHHE 3eMIin
3emitto nu JlyHsr;
MIPOIIECCHS
3EMHOM OCH WU
IBWIKEHUE TOYKH
BECEHHETO
PaBHOJICHCTBHS
duzndeckue
CBOMCTBA
Mepkypusi, Mapca
[LnaneTs u Benepsi;
13/4 3€eMHOU HACCIIETOBAHUSA
TPYIIIBI IUIAaHET  3€MHOH
TPYIIIBI
KOCMHYECKHMHU
arnmapaTamu
dusznueckue
CBOMCTBA
KOnuTepa,
CarypHa, Ypana u
Hentyna,;
IInaneTsI- yHa,
BYJIKAHUYECKast
TUTaHTHI.
14/5 NEeATEIILHOCTL Ha
IInaneTsI-
AP CIyTHHUKE
p IOnurepa Ho;
npupojga  KoJiel
BOKpYI'  IUIaHET-
TUT'aHTOB;

TJIAHCTBI-KAPJINKU

MIPOUCXOXKICHU
e ConneuHoi
CUCTEMBI;

- OCHOBHBIE
3aKOHOMEPHOCT
u B CosTHEUHOM
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;
MOBEPXHOCTB);
- CIIyTHUKH U
KOJIbIIa IJIaHEeT-
TUT'aHTOB;

- acTepouIbl U
METEOPUTHI;

- T0sIC
acCTepOUJIOB;

- KOMETHI U
METEOPBI

- TOJTH30BATHCS
TJTAHOM
ComnneyHoi
CUCTEMBI U
CIIPABOYHBIMH
JTAaHHBIMU;

- OIIPEACIIATh
1o
aCTPOHOMHUYEC
KOMY
KaJIeH1apIo,
KaKWe IUIaHEThI
U B KaKHX
CO3BE3TUAX
BUIHBI Ha HeOe
B JJaHHOE
BpeMS;
-HaXOJIUTh
TUTAHEThI Ha
HeOe, oTiIyas
HUX OT 3BE3I;

- MPUMEHSTH
3aKOHBI
Kennepa n
3aKO0H
BCEMUPHOTO
TATOTEHUS IIPU
00bsCHEHUU
JBUKCHUS
IUTaHET U
KOCMUYECKHX
anmnaparos;

- pewiatb
3aa4d Ha
pacuér
paccTosIHUM 1O
U3BECTHOMY
napajuiakcy (u
Hao000poT),
JIMHEWHBIX U
YIJIOBBIX
pa3MepoB
HeOECHBIX Te,
paccTosiHui
TJTaHET OT
ConHua u
MEPUOJIOB UX
obpartieHus 1o
TpeTbeMy
3aKOHY
Kemnnepa

§ 12

§ 13

§ 14

§15

§ 16




dusnueckas

npupoia
acTepOUIOB u
Manpie Tea | KOMET; nosic
15/6 CoutHeuHOM Koiinepa u 061ako § 17
CHUCTEMBI KOMET Oopra;
pupoia
METEOpOB u
METEOPUTOB
CoBpeMeHHBI
e
CoBpemMeHHbIe
MIPEJICTaBJICH
MPEJICTABICHAS O
16/7 w © IPOMCXOXKIACHUT § 18
TIPOUCXOXKICH .
o ComnevHoi
. CUCTEMBI
ConneyHo
CUCTEMBI
Actpodusuka u 3Bé31Has acTpoHoMus (7 4)
[MpunaIMI - OCHOBHEBIE - MPUMEHSTH
NEHUCTBUS U duznyeckue OCHOBHEBIE
MeTo! YCTPOMCTBO XapaKTePUCTHK | IOJIOXKCHUS
TEIECKOIIOB, n CoHIa: BEAYIIUX
acTpoduznue
17/1 CKIIX pedpakTopoB u - Macca, @H3qucxnx § 19
Y CO—— pedIeKTopoB; - pa3Mepsl, Teopuil mpu
i pPaAMOTENECKONbl | - TEMIIepaTypa; | OObSICHEHUU
U - CXeMy MIPUPOIbI
paauouHTepdepo | CTPOEHUS Connua u
METPHI ComnHna n 3BE3;
Omnpenenenue buznueckue - peniathb
OCHOBHBIX MPOLIECCHI, 3aa4d Ha
XapaKTEPUCTHUK MPOUCXOAIINE | pacuér
CoJHIla; CTpOEHUE | B €70 HEAPAX U | pacCTOSIHUM J10
COJIHEYHOH aTMocdepe; 3BE3]1 110
aTMocdepsl; - OCHOBHBIE U3BECTHOMY
3aKOHBI MPOSIBIICHUS T'OJIMYHOMY
U3ITy4YEHUS COJIHEYHOH napajuiakcy u
abCOTI0THO aKTUBHOCTH, UX | OOpaTHbBIE, HA
18/2 Connue TBEPJOTO TENa U NPUYUHBL, CpaBHEHHE § 20
TeMmIeparypa MNEPUOJUYHOCTD | Pa3IMYHBIX
dboTocheps u U BIIMSHUE Ha 3BE3]T 1O
SITEH; 3emitio; CBETUMOCTSIM,
POSIBIICHUE - OCHOBHBIE pasMepam u
COJIHEYHOM XapaKTepUCTHK | TeMIlepaTypam;
AKTUBHOCTH U €€ Y 3BE31 B -
BIIUSTHUE HA CpPaBHEHHH C aHAIU3UPOBATH
KJIUMaT " Conniem: JarpaMMbl
6uocdepy 3emMam | - CHEKTPEI, «CHEKTp—
Buytpennee | Pacuér - TEeMIIepaTypbl, | CBETUMOCTH» U
19/3 CTPOEHHE U TEMIIepaTyphl - CBCTUMOCTH; «macca— § 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
KJIaccu(pUKAIII
3BE3]; IMarpaMma
«CTIEKTp—
CBETUMOCTH» U
pacnpeneneHne
3BE3]1 HA HE;
CBSI3b MaCCHI CO
CBETUMOCTBIO
3BE3] INIaBHOU
MOCJIEI0BATEIIHLHO
CTH; 3BE3IBI,
KpacHbIE TUTAHTHI,
CBEPXTUTAHTHI U
Oesple KapJIuKu

21/5

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

OcoOeHHOCTH
CTPOCHHS OeJIBIX
KapJIUKOB U
npeaen
Yaunpacekapa Ha
WX Maccy,
MyJIbCaphbl U
HEUTPOHHbIE
3BE3/IbI; TIOHATHE
YEpPHOU JBIPHI;
HaAOJIFOIEHUS
JIIBOMHBIX 3BE30 U
ompeeeHrue ux
Macc;
MyJIbCUPYIOLTUE
nepeMeHHbIE
3BE31BI; 1Ie(hen/IbI
U CBSI3b IIEpHOJIa
MyJIbCALMI CO
CBETUMOCTBIO Y
HUX

22/6

HoBrle u
CBEPXHOBBIE
3BE3BI

HaGmronaemsre
MPOSIBIICHUS
B3pPBIBOB HOBBIX U
CBEPXHOBBIX
3BE3]1; CBOMCTBA

MyJIbCUPYIOLIUE
u
B3PbIBAIOIIHECS
3BE3I;

- TIOPSZIOK
paccTosiHUs 10
3BE311, CIIOCOOBI
ompeneneHus u
pa3MepoB 3BE3;
- €IMHHILIBI
WU3MEPECHUS
PacCTOSTHUM:

- TIapcex,

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

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

- croco0
ompeneneHus
Macc IBOWHEIX
3BE3/I;

- OCHOBHBIC
napaMeTpbl
COCTOSIHHS
3BE3IHOTO
BEIIIECTBA:

- INIOTHOCTD,

- TEMIIepaTypa,
- XUMHWYECKUHN
COCTaB,

- ¢pusnyueckoe
COCTOSIHHE;

- BayKHEHIIINE
MTOHATUS:

- TOOIUYHBIA
napa’suiakce,

- CBETUMOCTb,

- abcoroTHAs
3BE3HAs
BEJIMYHHA;

- YCTPOWCTBO U
Ha3HAUCHHEC
TEIIECKOTIa;

- 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,
- anbQbl
Bbosemioro
Ilca,

- anb(QbI
Tenbua

§22-23

§ 24-25

§ 26




OCTaTKOB B3PbIBOB
CBEPXHOBBIX 3BE3]]

Kuznb 3BE311
Ppa3IMYHON MacChl
U €€ OTpaXKECHUE
Ha JuarpaMmme
«CTIEKTp—
CBETUMOCTDY;
IrpaBUTALMOHHBINA
KOJIJIAIIC U B3PbIB
0eIioro KapyiMKa B
JIIBOMHOI CHCTEME
n3-3a

pedpakTopoB u
pedekTopos

23/7 iB.e.(:;OHHﬂ HepeTeKaHus Ha § 27
HETO BEIleCTBa
3BE3/IbI-
KOMITaHbOHA;
IrpaBUTALMOHHBINA
KOJUIAIC siapa
MacCCHBHOM
3Be3/IbI B KOHIIE €€
k3. Onenka
BO3pacTa
3BE3IHBIX
CKOTLJICHU U
Mueuynbiid nyTh (3 4)
HaoOmronaemele - IIOHSTHE - 00BACHATH
XapaKTePUCTUKHU TYMaHHOCTH; MIPUYUHBI
OTpa)kaTEJIbHBIX U | - OCHOBHBIE pazInuus
muddy3HBIX buszndeckue BHJIUMOTO H
a3 1 HLLls B TYMaHHOCTEH; napaMeTpH,u HCTUHHOTO
24/1 pacripeiesieHne UX | XMMHYCCKHUI pacnpenenenus | § 28
l'anakTuke ..
BOJIM3H IJIOCKOCTH | COCTaB U 3BE3,
l'anakTukwy; pacrpenereHue | Mex3BE3THOTO
criupalibHas MEX3BE3IHOTO | BEIIECTBA U
CTPYKTypa BCIIECTBA B rajakTHK Ha
I"anakTukmn I"anakTtuke; HeOe;
Habmonaemele - IpUMEpPHBIC - HaXOJUTh
PaccesnHsbie .
CBOICTBA 3HAYEHUS paccTostHusA
U I1apOBbIE .
25/2 3BEITHEIE CKOIUICHUH U UX CJEIYIOLUX MEXKITY § 29
pacnpeneicHue B | BEJIMYUH: 3BE3/1aMU B
CKOILJICHUS
l'anaxTuke - paccTosTHUSA OKPECTHOCTH
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(ppaKpacHbIi YHUCJIO B - OLICHUBATh
MieuHoro TEJECKOIT; olleHKa | ['anmaktuke, e€ Maccy
Ilytn Macchl U pa3MepoB | Pa3MEpBl, pasMep 4€pHOU

4EPHOU JBIPHI 110

ABIPBI 110




JBUKEHUIO - JIBU>KEHUIO
OTJENBHBIX 3BE3 | MH(PPAKPACHBIA | OTACIBHBIX
TEJIECKOII; 3BE3I
- OLIEHKa MacChl
U pa3MepoB
4EPHOU JBIPHI
1O JIBMKEHUIO
OT/ACIIbHBIX
3BE3]
lanakruxm (3 u)
Tumbl raakTUK ¥ | - OCHOBHBIE - OOBSICHATD
WX CBOMCTBA; buzndeckue MPUYUHBI
KpacHoe napameTpsbl, paznuyus
CMeIIeHne 1 XUMUYECKUN BHJIUMOTO U
ompeneneHne COCTaB 1 HUCTUHHOTO
- Knaccudmxarr paCCTosIH?Iﬁ hi (o) pacripesieneue | pacnpesieneHus
Vst CAAKTIK TraJlakTUK; 3aKOH MeX3BE3THOTO 3BE3 1, ) § 31
Xab0mna; BEIIECTBA B MEXK3BE3IHOTO
BpaleHme lNamaxTuke; BEIIIECTBA U
TAJTaKTUK U - IpUMEpHBIE rajakTUK Ha
coJIepKaHue 3HAYEHUSA HeOe
TEMHOW MaTE€pPUU B | CICTYIOIINX
HHX BEJINYMH:
- OCHOBHBIE
AKTHBHEL [Ipupona THUIIBI TAJIAKTHK,
28/2 ranacrcn i | ATABHOCTH pasznuuns § 33
rajakTHK; MEXy HUMH;
KBa3aphbl
pUpoJa KBa3apoB | - IPUMEPHOE
3HAYEHUE U
[Tpupona busnueckuit
CKOIUICHUH U POJIb | CMBICI
TEMHOM MaTepuu B | MOCTOSHHOMN
HHUX; Xabbua;
MEKTaJIaKTUYECKH | - BO3PacT
Wi raz u HaAOII0JaeMbIX
29/3 CkormuieHus PEHTI€HOBCKOE HEOECHBIX Tell §33
rajakTHK U3JIy4E€HHUE OT

HETO; SYercTas
CTPpYKTypa
pacrpeieeHust
I"anakTuk n
CKOIZICHUH 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
KoneuHocTs peal Peil p
u 0 KOHEYHOCTHU U MU O JUTSL OTIMCAHUS
OECKOHEYHOCTH KOHEYHOCTH U 1 0OBACHEHHS
OECKOHEYHOC . .
T Bcenennoii; OCCKOHEYHOCTH | COBPEMEHHOM
30/1 . oToMeTpuuecKuil | BeeneHHOM; HAyYHOUN 34, 35
Bcenennoii. ¢ P ’ 1 334,
napaiokc; - 4TO TaKOE KapTUHBI MUpa
Pacmupsroma
qos HEO0OXOAUMOCTD doToMeTpHrUecK
oOmIeit Teopun WH mapaioKc;
Bcenennas H p PAIOKE;
OTHOCHUTEIILHOCTH | -
JUISL TIOCTPOEHUS HEO0OXOAUMOCTh
MOJIETN oO1elt Teopun
Bcenennoi OTHOCHUTEIIBHOC
TH JUIs
MOCTPOCHUS
MOJIENIH
Bcenennoi;
. - TIOHSITHE
CBs3b cpenHen
«ropsryas
TJIOTHOCTH
Bcenennasy;
Monens MaTepHUu ¢ )
«ropsyen 3aKOHOM KpYIHOMACIITA
31/2 Bcenennoit» | pacmmpeHus u 6H§II}HO § 36
U PEITUKTOBOE | TeOMETpHUEH o —
U3JTy4YEHHE Bcenennoi; YRIYPY
aJnycC ¥ BO3pacT BeenerHox,
PAIYC U BO3P - YTO TaKO€
Bceenennoi
MeTarajaakTHKa;
KOCMOJIOTUYECK
ue MOJIeNH
Bcenennoit
1 3 4 5 6 7
CoBpeMeHHBbIe TPO0JIeMbI ACTPOHOMUM (3 4)
Bxiag Témuon - KaKkue - UCIIOJIL30BaTh
MaTepuu B MacCy | HaOMIOIeHUs 3HAHUA,
Bcenennoi; MOATBEPIHIN MOJIy4YeHHbBIC
HaOJIIO/ICHHE TEOPHIO 1o Gpu3MKe u
CBEPXHOBBIX 3BE3 CKOPEHHOTO ACTPOHOMHH
YckopeHHoe pxt Al | yerop p ’
B JANEKUX pacuupeHus JUISL OTTUCAHUS
pacimupeHue .
. rajakTUKax u Bcenennoi; 1 0OBSICHCHHS
32/1 Bcenennoii u . | §37
B OTKpBITHE - 4TO COBPEMEHHO
TEMHas .
YCKOPEHHOTO UCCJIEeI0OBAaTeNN | HAYYHOU
SHEPrus
pacIIMpeHust MOHUMAIOT MOJ | KapTUHBI MUDA;
Bcenennoii; TEMHOM -
MPUPOJIBI CHIIBI SHEpTHe; 000CHOBBIBATH
BCEMHUPHOTO - 3a4eM B CBOIO TOUKY
OTTAJIKUBAHUS ypaBHEHUE 3peHus 0




HeBugumeie DOHHIITEHA BO3MOJXHOCTH
CIYTHHUKH y 3BE31; | ObLIa BBEACHA CYILIECTBOBAaHU
METO/IbI KOCMOJIOTUYECK | ST BHE3EMHBIX
OOHnapyxxeHu -
0OHapyXCHHUS ast IOCTOSTHHAS; | [MBHJIN3AIAN
€ TUTaHeT
33/2 9K30IUIAHET; - YCJIOBHSI U UX § 38
BO3JIE JIPYTUX
- 9K30TUTAHETHI C BO3HUKHOBEHHUS | KOHTAKTOB C
YCIIOBHSIMU MJIaHET OKOJIO HaMH
OJaroNnpusATHBIMU | 3BE3NI;
TUTSL KU3HU - METO/IbI
Pa3Butune 00HapyXeHHUs
MPEJCTABICHUN O | OK3OIIJIAHET
CYILIECTBOBAaHUU OKOJIO IPYTHUX
’KH3HU BO 3BE3;
Bcenennoi; - 00 »BOTIOLINNA
opmyina Jperika | BecenenHol n
Honer kw3 1(%1) HII)/ICJ};O o JKU3HU BO
34/3 U pa3yma BO . .. § 39
o IUBUJIN3AIHN B Bcenennoi;
Bcenennoi
l"anakTHKe; MOWCK | - MPOOIEMBI
CUTHAJIOB OT MoMcKa
BHE3EMHBIX BHE3EMHBIX
[UBWIN3AIMNA 1 ITUBHIN3AITHI;
mojiavya CUTHAJIOB | - popMyia
UM Hpeiika
TecroBas
35/4 §1-39
pabota

Y4yedHo — MeTOAMYECKOE o0ecIeueHue

1.

I'.5l. Mskumes, b.b. byxosues, H.H. Corckuii. YueObnux ans 11 xmacca oOmieoOpa3oBaTenbHbIX
yupexaeauit. 2014.

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

B.M. Yapyrun YuebHoe nocodue st 00pa3oBaTeNbHbIX opranu3anuii ;s 10-11 kimacca
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