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HNOACHUTEJBHAS 3AIIUCKA

PaGouas mporpamma o actpoHomuH Juisi oOy4aromuxcs 11 kimacca coctaBieHa B COOTBETCTBUU C
denepanbHbIM  KOMIIOHEHTOM TOCYIapCTBEHHOI'O 00pa30BaTENbHOIO CTAaHIApTa, YTBEPXKIACHHBIM
npukazoM MunooOpaszoBanusi Poccun ot 5 mapra 2004 roga Ne 1089 «O06 yrBepxkaeann (heaepaabHOTO
KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB HAYAJLHOTO OOIEro, OCHOBHOTO OOIIEro
U cpeaHero (IMOJHOTo) 00IIero oopa3oBaHus», ¢ U3MEHEHUSIMH, BHECCHHBIMU NIPUKa30M MUHHUCTEPCTBA
obpaszoBanus U Hayku Poccuiickoit ®@enepannu ot 7 mroHs 2017 roga Ne 506, ¢ yuyeToM mpumMepHO
nporpaMMbl  cpeiHero oOmero oOpa3zoBaHus (0a30BbIA YpOBEHb) M aBTOPCKOW MPOTpPaMMBI IO
actponomuu B. M. Hapyruna.

AcTpoHOMHS 3aHMMAeT 0CO00€ MECTO B CHUCTEME eCTECTBEHHO-HAayYHBIX 3HAaHWH, TaK KaK OHa
3aTparvBaeT TIJIyOMHHBIE BOMPOCHI CYILIECTBOBAHUSI 4YEIOBEKa B OKPYKAIOIIEeM MHpE U B Hei
KOHIIEHTPUPYIOTCS OCHOBHBIC MPOTHUBOPEYHUS MEXIy OBITHEM uYeloBeKa W ero co3Hanwem. Ha
INPOTSKEHUH THICAYEIETUH acTPOHOMUS IIaraja B HOry ¢ ¢uiocodpueil u penurueit, uadopmanuen,
MOYEPITHYTOW M3 HAOIIOJACHUN 3BE3HOTO Heba, MUTalla BHYTPCHHUNM MHP YEJIOBEKa, €r0 PeIUTHO3HBIC
npescTaBiIeHus 00 okpyxkaromeM Mupe. Bo Bcex npeBHUX GMIOCOPCKUX MIKOIAX aCTPOHOMHMSI 3aHUMAIIA
BeAymiee MecTo. Tak Kak acTpOHOMHS HE 3aTpardBaja HEMOCPEACTBCHHO YCIIOBUS JKU3HH W
JESITENIbHOCTH YeOBeKa, TO MOTPeOHOCTh B HEl BO3HMKAJIa HA 00jee BHICOKOM yPOBHE YMCTBEHHOTO U
JTyXOBHOTO pAa3BUTHs 4YEJIOBEKa, M TI0ITOMY, OHa ObUIa JIOCTYITHA IMOHUMAaHHWIO Y3KOTO Kpyra
00pa30BaHHBIX JIIOJIEH.

Bce coBpeMeHHOe ecTecTBO3HAHME: (PU3MKaA, MaTeMaTUKa, reorpadus ¥ Jpyrue HayKu — MUTAIOCh
U pa3BUBAJIOCH OJarojaps pa3BUTHIO aCTPOHOMHHU. J[0CTaTOUHO BCIIOMHUTHh MEXaHUKY, MaTeMaTHUECKUN
aHaym3, pa3BuUThie HBIOTOHOM W €ro IocCieIoBaTeNsIMA B OCHOBHOM JJII OOBSICHCHHS JIBYDKCHUS
HeOecHbIX Ten. CoBpeMEeHHbIC UJIeU U TEOPUU: O0IIas TEOPHsl OTHOCUTEIBHOCTH, (PU3HKA dIIEMEHTAPHBIX
YaCTHI[ — BO MHOTOM OITMPAIOTCS Ha JOCTH)KCHHUSX COBPEMEHHOW aCTPOHOMHH, TAKHUX €€ Pa3JelioB, Kak
acTpodu3uKa U KOCMOJIOTHUSI.

W3y4eHne acTpoHOMHH Ha 0a30BOM YPOBHE CpelHEro (TI0JIHOro) o0miero o0pa3oBaHus HAPABICHO
Ha JIOCTIKEHUE CIIECAYIOMINX 1esIe:

0CO3HAHHUE NIPUHIUIIMATHHOW PO AaCTPOHOMHHM B TIO3HAHWHM (YHJAMCHTAIBHBIX 3aKOHOB
IpUPObI U HOPMHUPOBAHUH COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MHUPA;

npuodpeTeHue 3HAHUI 0 PU3MIeCKON TTpHUPOIe HEOSCHBIX TEI M CHCTEM, CTPOCHHS U 3BOJIOIUU
BcenenHoii, mnpocTpaHCTBEHHBIX UM BpEeMEHHBIX MacmTabax BceneHHoll, Haunbonee BaXHBIX
ACTPOHOMHYECKUX OTKPBITUSX, ONIPEISIIUBINNX PA3BUTHE HAYKH U TEXHHUKH;

OBJIaJleHHe YMEHUSIMHU OOBSICHATh BUAMMOE TMOJIOKEHHUE U BUKEHHE HEOECHBIX TeNl MPUHIUIIAMU
OTIpE/ICIICHUSI MECTOTIONIOKEHHUST 1 BPEMEHH 110 aCTPOHOMHYECKHM O00BEKTaM, HaBBIKAMU MPAKTHYECKOTO
UCIIONIb30BaHUsI KOMITBIOTEPHBIX MPUIOKEHHUH ISl ONpeNeieHus] BUAA 3BE3THOTO0 He0a B KOHKPETHOM
MyHKTE JUTsI 33/ITaHHOTO BPEMEHU;

pa3BUTHE [T0O3HABATENBHBIX HMHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B
mporecce MNPHOOPETEeHUs 3HAHWK 10 aCTPOHOMHHU C WCIIOIB30BAHHEM PA3JIMYHBIX HCTOYHHKOB
uH(pOpPMaIIUU U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH;

HCNOJIb30BAHME TNPHOOPETEeHHbIX 3HAHWII W YMEHMIl 7 pelIeHUs NPaKTHUYECKUX 3ajad
MMOBCEAHEBHOM KU3HU,

(opMHpoBaHUEe HAYYHOTO MUPOBO33PECHHS,;

(¢opMHupoBaHHEe HABBIKOB WCINOJIb30BAHUS CCTCCTBEHHOHAYYHBIX M OCOOCHHO  (DHU3HKO-
MaTeMAaTHYECKUX 3HAHUH JUIsi OOBEKTHMBHOIO aHAJIM3a YCTPOMCTBA OKPYXKAIOIIET0 MHUpa Ha TMpUMeEpe
JIOCTHKEHUH COBPEMEHHOM acTpO(H3UKH, aCTPOHOMUU U KOCMOHABTHKH.

CornacHo yuyeOHOMY TMJlaHa cpefHero obmiero oOpazoBanus Ha 2020 -2021 yd4eOHBIM rom Ha
M3y4eHue aCTpPOHOMHUHU Ha 0a30BOM ypoBHE OTBOAMTCS 1 4 B Hepemto (34 vaca B ron).

JlanHOW mporpamMMoii MpeayCMOTPEHO MPOBEIeHNE KOMOWHUPOBAHHBIX 3aHSATHI C BBIOJHEHUEM
ACTPOHOMHYECKUX HMCCIICTOBAHUN U MPAKTHKYMOB IO PEIICHUIO 3a/1a4, KOHTPOJIbHBIC paboThl. B KoHIE
yueOHOro rojia MpeIycMOTpeHa UTOroBasi KOHTPOJIbHAs padoTa UM BCEPOCCHIICKasi MpOBEepoYHas padoTa
(BITP).



[lpu peanuzanmuu paboyeil MporpaMmbl HUCHONB3YeTCS Y4eOHO-METOAMYECKHH KOMIUIEKC,
BKJIFOUCHHBINA B (peiepaabHbIi MepeueHb yUeOHUKOB:

Actponomusi. 10 - 11 kmaccer: yue6. mist obmeoOpa3oBaT. opraHu3aiuii: 6a30Bblii ypoBeHb/ B. M.
Yapyrun. — M.: [Ipocsemenue, 2018.

OCHOBHOH akKUEHT Npu OOyYyeHUH IO IMpeylaraéMod IporpaMme JejaeTcs Ha HaydHbId U
MHUPOBO33PEHYECKUI acHeKT 00pa3oBaHUs IO ACTPOHOMHH, SIBISIIOIIMICA Ba)KHEUIIMM BKJIAJOM B
CO3/1aHUE€ UHTEIJIEKTYaJIbHOTO MOTEHIMAIa CTPAHBI.

MecTo npeamera B y4eOHOM ILJIaHe.

IIporpamma paccuutana Ha: 33 Jaca

11 knmacc — 1-e monmyroaue 16 yacos (1 gac B Henerto).

11 knmacc — 2-e monyroaue 17 wacos (1 gac B Henelto).
[TporpaMma o acTpOHOMHHU peanu3yeTcs B TeueHue 1 rozaa.
Pacnpenenenue yueOHBIX 4acoB MO pa3jeiaM MporpamMmbl
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Conepxanue
BBenenue B acrpoHomMuio (2 4)

Leab u3yyeHusi JaHHOW TeMbl — MO3HAKOMUThH YYAIIUXCS C OCHOBHBIMH aCTPOHOMUYECKUMU
o0beKTaMH, 3anojHsiomUMu  Bceenennyto: r1utaneramu, ConHieM, 3BE31aMH, 3BE3AHBIMU
CKOIUIGHHUSIMH,  TaJaKTUKaMH,  CKOIJICHUSIMM  TallakTUK;  (U3MYECKMMH  IpOLieccami,
IPOTEKAOIMMU B HUX M B OKPYXKAIOIIEM HX IMPOCTPAHCTBE. YUalluecs 3HAKOMATCA C
XapaKTepHbIMU MacluTabaMy, XapaKTepU3YIOIIMMHM CBOMCTBA 3THX HEOECHBIX Tell. Takxke
NPUBOJATCS CBEACHUS O COBPEMEHHBIX ONTHYECKUX, MH(PAKpacCHBIX, pajn0-, PEHTTEHOBCKHUX
Tesneckornax u oocepparopusax. Takum o0pa3oM, yyamuecs 3HAKOMSITCS ¢ TEMU HEOECHBIMU TeJlaMHu

)51 O6’bCKTaMI/I, KOTOPBIC OHU B JanbHEeHIeM 6y,Z[YT HOI{pOGHO HU3y4aThb Ha YpOKax aCTPOHOMUH.

Actpomerpus (4 4)

Heabo u3yuyeHusi JaHHOH TeMbl — (HOPMHUpOBAHHE y yUalIUMXCi O BUAE 3BE3THOrO Heba,
pa3OMeHny ero Ha CO3BE3/Ms, HHTEPECHBIX OOBEKTaX B CO3BE3IUAX M MU(DOIOTUM CO3BE3NUMH,
pPa3BUTHU aCTPOHOMHHM B aHTUYHBIC BpEMEHA. 3a/ada y4aluxcsl MpOCIeauTh, KaK Mepexo] OT
OPHUEHTAIIMM TI0 CO3BE3IMSIM K HCIOJB30BAHUIO HEOECHBIX KOOpPJAWHAT TIO3BOJIMJI B
KOJTMYECTBEHHOM OTHOIICHUH H3ydaTh BHUJMMBIC JBHKEHHUS Tel. TakkKe IeNbl0 SBISETCA
n3ydeHue Buaumoro aBwxkeHuss CoinHia, JIyHBl ¥ TIJIaHET W HAa OCHOBE 3TOrO—IIOJYYCHHE




IIPEACTABICHUS O TOM, KaK acCTPOHOMBI HAy4YMIIMCh IPEACKA3bIBATH 3aTMEHUSA; IOIYyYEHUs
npeCTaBIeHUs 00 OJHOM U3 OCHOBHBIX 33]]a4 ACTPOHOMHH C IPEBHEUIINX BPeMEH—U3MEPEHUH
BPEMEHU U BEJICHUU KaJICHIapsl.

Heb0ecnan mexanuka (3 4)

He.]'[]) H3Yy4YC€HUHd TEMbI — Pa3BUTCC Hpe[[CTaBJIeHI/Iﬁ 0 CTpPpOCHUU COJIHEYHOH CHCTEMBEI:
TCONCHTPUUCCKAA U I'CJIMOLUCHTPHUYCCKUC CUCTEMBI MHpPaA; 3aKOHLBL Kermepa O JBUKCHUU IIJIAHCT
Hn ux 0606H_ICHI/IG HBIOTOHOM; KOCMHUYCCKHUE CKOPOCTH U MCKILIIAHCTHBIC nepenéTH.

Ctpoenue CoutHeuHOM cucremsbl (7 1)

Leap u3ydyeHus: TeMbl — MOJIYYUTh MpeECTaBlIeHne O cTpoeHUH CONHEYHOW CHCTEMBbI, U3YUYUTh
busnueckyo npupoay 3emnn U JIyHbI, SIBI€HUS MPUIUBOB U MPEIECCUM; OHATh (PU3NYECKUE
OCOOCHHOCTH CTPOEHHS IIJIAaHET 3€MHOW TIPYMIIbl, MJIAHET-TUTAaHTOB U IJIAHET-KAPJIMKOB; Y3HATh
00 O0COOEHHOCTSIX HPUPOJBI U JIBXKEHHUS AacTEPOUIOB, IMOIYyYUTh OOIIME MPEICTABICHUS O
KOMETaxX, MeTeopax U METEOpPUTax; y3HATh O Pa3BUTUH B3IJISIOB Ha npoucxoxaecHrue ComHeuHON
CUCTEMBI M O COBPEMEHHBIX MPEJCTABICHUAX O €€ MPOUCXOKICHHH.

AcTpodusuka u 3Bé31Hass actpoHomus (7 4)

Henb n3ydyeHuss TeMbl — IIOJIYYUTh NIPEACTABICHUE O PAa3HBIX THIIAX ONTHYECKUX TEJIIECKOIOB,
paguoTeNnecKonax M MeToJax HaOMIofeHWH C HMX IOMOINBIO; O METOJax M pe3yibTaTax
HaoOmoieHuil CollHLa, €r0 OCHOBHBIX XapaKTEPUCTUKAX; O MIPOSBIECHUSAX COJIHEYHOW aKTUBHOCTHU
U CBSI3aHHBIX C HEH mpoueccax Ha 3emie U B 6nocdepe; 0 TOM, Kak aCTPOHOMBI  y3HAIIU 0
BHYTpeHHeM cTpoeHnH CoslHIa U Kak HaOJI0JeHUs COJIHEYHBIX HEUTPUHO IOATBEPIMIIU
HAIllM TIpe/ICTaBIeHus o npoueccax BHYTpH COJHIA; MOJYYUTh MPEICTaBICHHE: 00 OCHOBHBIX
XapaKTepUCTHKAX 3BE3], UX B3aUMOCBS3HM, BHYTPEHHEM CTPOEHUHM 3BE3] Pa3JIMYHBIX TUIIOB,
HOHATh NPUPOAY O€NbIX KapJIMKOB, HEUTPOHHBIX 3BE3/ M UYEPHBIX ABIP, y3HATh KaK JBOWHBIE
3BE3/1bI MIOMOTAIOT ONPEAEIUTh MAacChl 3BE3I, a IYJIbCUPYIOIIHME 3BE3Ibl — pAaCCTOSHUA BO
BcenenHol; moy4uTh IIPEACTABICHUE O HOBBIX M CBEPXHOBBIX 3BE3/aX, Y3HATh, KaK JKUBYT U
YMUPAIOT 3BE3/IBL.

Mueunsiii Iyt — Hama INanakruka (3 1)

Leap u3zyyenue TeMbl — IMOIY4YUTh IpejcTaBieHue o Hawel [anakruke—Mueunom Ilytu, 00
00BeKTax, €€ COCTaBISIOUINX, O PACHpPE/eNIEHNU ra3a U MbUIM B HEH, pacCeSHHBIX U IIAapPOBBIX
CKOIUICHUSIX, O €€ CIHMPAJIbHOM CTPYKType; 00 HCCIeNOBaHUM €€ IEHTpalbHBIX O0JacTeH,
CKPBITBIX OT HAaC CUJIbHBIM ITOIVIONIEHUEM T'a30M M INBUIBIO, & TAKKE O CBEPXMACCUBHOW YEPHOU
JbIpe, PACIIONIOKEHHON B CaMOM LIeHTpe [ anakTuky.

lanakruxu (3 4)

He.]'lb H3YYCHUSI TEMbI — IIOJYYUTHb IIPEACTABICHUE O pas3IMYHbIX THIIAX TaJIaKTHK, 00
OMpCACIICHUU paCCTO}IHI/Iﬁ A0 HHUX I1I0 Ha6J'IIOIICHI/IHM KpaCHOI'0 CMCUICHU A JIMHUH B X CIICKTpPaAX,
n O 3aKOHC Xa66J1a; O BpalllCHHUU TaJlaKTUK U CKpBITOfI TEMHON MaccChl B HUX; IMOJYYUTH
MMpEaACTaBJICHUC 00 AaKTUBHBIX TallaKTHKax M KBa3apax U O (I)I/I3I/I‘-ICCKI/IX nmpomneccax,
MMPOTCKAOIIUX B HUX, O paACIPCACICHUN T'aJIaKTUK U HUX CKOILICHHI BO BC@HCHHOﬁ, O ropsa4em
MCKTAITAKTUYCCKOM ras€, 3allOJIHAIINUM CKOIIICHUS IraJIaKTHK.

Crtpoenue u 3Boswonus Beesennoi (2 4)

Heab u3yvyeHust TeMbl — TOJTYYUTH MPECTaBIECHNE 00 YHUKATHPHOM 00bekTe — BceeneHHoil B
LeJIOM, y3HaThb KaK pelIaeTcss BOMPOC O KOHEYHOCTH WM OeckoHeuyHocTH BceeneHHoil, o
nmapajokcax, CBSI3aHHBIX C OJTHM, O TEOPETHYECKUX TIOJIOKEHUSAX OOImeld Teopun



OTHOCHUTEIIBHOCTH, JIEKAIIUX B OCHOBE IMOCTPOEHHS KOCMOJIOTMYECKMX Mojened BceneHHoi;
y3HaTh Kakue HaONIOJEHUS TMPHUBEIM K CO3JAHHIO pacIIupsiomielics moaenu BceeneHHoi, o
panuyce U Bo3pacte BcelleHHOHM, O BBICOKOW TEMIIEpaType BEIIECTBA B HAYAIbHBIC IIEPUOJBI
KU3HU BceeneHHOM M 0 mpupojie PEeIMKTOBOTO HU3JYUYEHHs, O COBPEMEHHBIX HAOIIOJICHUSX
YCKOPEHHOT0 paciupeHus BeeneHHoi.

CoBpeMeHHbIE TPOOJIEeMBbI ACTPOHOMIH (3 Y)

Henb u3yyeHus1 JaHHOM TeMBbI — I10KAa3aTh COBPEMEHHBIC HAIIPaBJICHUS U3y4eHUsl BceneHHou,
pacckas3aTtbh O BO3MOYKHOCTH ONpPEAETICHUs PAaCCTOSIHMM 10 TaJakTHK C MOMOIIBIO HAOIIOEeHHUH
CBEPXHOBBIX 3BE3]] U 00 OTKPBITMM YCKOPEHHOro pacliupeHus BceneHHoW, o posiu TEMHON
SHEPrMM U CHJIbl BCEMHMPHOI'O OTTAJIKMBAHUSA; YydYallldecs I[0Jy4yaT IpeJcTaBleHHe 00
9K30IUIAHETaX M TIOMCKE SK30IUIaHEeT, OJaronpusATHBIX M JKU3HU; O BO3MOYKHOM YHUCIIE
BBICOKOPA3BUTBHIX LUBUWIM3ALMKM B HalIed ['anakTuke, 0 METOJaX MOMCKAaX KU3HHU U BHE3EMHBIX
UBWIN3ALUHN 1 IpoOIeMax CBA3H C HUMHU.

B pe3ysabTate H3y4eHHsi aCTPOHOMHUH HA 0230BOM YPOBHE YYEHHK J0/LKeH 3HATH/IIOHNMATh

* CMBICJ NOHATHIH: I'COLEHTPUYECKAs U IeJIMOLEHTPUYECKass CUCTEMa, BUAMMAs 3BE3[Hasl BEJIUYMHA,
CO3BE3/11€, IIPOTUBOCTOSHUS U COECJUHEHMSI IUIAHET, KOMETa, aCTEPOMJI, METEOP, METEOPUT, METEOPOU I,
IUTAaHETa, CIIYTHUK, 3Be31a, ConHeuHas cucrema, ['amakruka, BeeneHHas, BCEMUpPHOE U MOSICHOE BpeEMs,
BHECOJIHEYHAs IJIaHeTa (3K30IIaHeTa), CHEeKTpajbHas KiIacCU(UKalMs 3Be3[, Mapajulakc, PEeIUKTOBOE
usirydenue, bonpmoit B3peiB, uepHas apipa;

* cMbIC (U3MYECKHX BeJHYHMH: TapCEK, CBETOBOM To0Jl, aCTPOHOMHYECKAs CIMHUIA, 3BE3THAs
BEJIMYMHA;

* CMBICK (PU3UYECKOTO 3aKOHa Xab0ma;

* OCHOBHBIC JTallbl 0CBOCHHUSI KOCMHYECKOTO MPOCTPAHCTBA;

¢ THUIIOTE3bI NPOUCXOKICHUA ConueyHon CHUCTEMBI,

* OCHOBHBIC XapaKTePUCTUKH U cTpoeHue COJHIIA, COTHEUHON aTMOC(EpHI;

* pa3mepsl ['amakTuku, monoxxkeHue u nepuoja odOpamieHuss CoJiHIIa OTHOCUTEIBHO LEeHTpa [ anakTuku;
YMETh

* TPUBOAUTH NMPHMEPBI: POJIH ACTPOHOMHUU B PA3BUTHUH I[IMBUIIM3AIMH, UCIOJIH30BAHUS METOJIOB
WCCJIEIOBAaHUI B aCTPOHOMHH, Pa3IMYHBIX JUAMA30HOB DIICKTPOMArHUTHBIX M3IyYeHUH [UIS MOTydeHHS
uHpopmanmn 00 oObekTax BceneHHOW, MOTyYeHHS acTPOHOMHYECKOW WH(POpMAIMU C ITOMOIIBIO
KOCMHUYCCKUX alIiapaToB U CIICKTPAJIbHOI'O aHaJIn3a, BIUAHUA COJTHEYHOM aKTUBHOCTH Ha 3CMJ'II-O;

* ONHCBHIBATH M OOBSCHATDH: PA3IUYMS KaJICHAApEW, YCIOBHS HACTYIUICHHSI COJHEYHBIX M JYHHBIX
SaTMeHHﬁ, (1)2131)1 .HyHBI, CYTOYHBIC IBUKCHHA CBCTUJI, IPUYWUHBI BOSHUKHOBCHUA IMPUIIMBOB U OTJIMBOB,
IMPUHIUIT HeﬁCTBHﬂ OIITHYCCKOI'O TCJIICCKOIIa, B3AUMOCBA3b (1)1/131/IK0-XI/IMI/ILIGCKI/IX XapaKTCPUCTHK 3BE3]] C
HCIIOJIB30BAHUEM OUarpaMmbl «OBE€T — CBCTHMOCTLY, (1)1/131/ILI€CKI/IG MNPpHUYUHBI, ONPCACIAIOIINC
PAaBHOBCCHUE 3BE3J[], MCTOYHUK ODHCPIrUM 3BE30 W MPOUCXOKICHUEC XHMHUUCCKHUX 3JJIEMCHTOB, KpPaCHOC
cMelleHHe ¢ nomolbio 3¢ dekra Jlomnepa;

¢ XapaxkTepu3oBaTb 0COOEHHOCTHU MCTOHOB IO3HAHUA aCTPOHOMHU, OCHOBHBIC 3JICMCHTBI U CBOMCTBaA
m1adeT CoHEUHOH CUCTCMbI, MCTOAbI OIIPEACIICHUSA paCCTOHHI/Iﬁ U JIMHEMHBIX pa3sMepoB HeOECHBIX TCII,
BO3MOJKHBIC ITYTHU 3BOJIFOLIUU 3BE3 [ paSJ'H/I'-IHOI\/’I MAaccChI;

* HaXoAUThb Ha HeOe OCHOBHBIE co3Be3usi CeBepHOro noiymapus, B ToM yucie: bonpmas Measeauna,
Manas Mensenuna, Bomomnac, Jlebens, Kaccuwomesi, OpuoH; cample sSpKuE€ 3BE3[Ibl, B TOM YHCIIE:
[lonapnas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berensreiize;



* HCIOJIb30BaTh KOMIIBIOTEPHBIE MPUIIOKEHUS Ui ornpeaeneHus nonoxenus Connua, JIyHsl u 3Be31 Ha
T100YI0 ATy U BpEeMsI CYTOK ISl JaHHOTO HACEJICHHOIO TyHKTa;

* HCHOJIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHHUS B NMPAKTUYECKOH IESATEIBHOCTH M TOBCEAHEBHOM
JKU3HM IS IOHUMaHUS B3aUMOCBS3U aCTPOHOMUU C IPYTHUMU HayKaMH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS
10 aCTPOHOMMM; OTJIEJIEHUS €€ OT JDKEHAyK; OLEHUBAHUSA MHPOPMALMH, COEprKalleicsl B COOOIIEHUAX
CMMU, HnTepHeTe, Hay4HO-TIONMYJISIPHBIX CTATHAX.

XapakTepucTHKAa KOHTPOJIbHO-U3MEPHUTEJIbHBIX MATEPHAJIOB, HCII0Jb3yeMbIX IIPH OLlCHUBAHUM
YPOBHSI NOATOTOBKH yYalIUXCS.

3HaHMS U YMEHMs Y4YalllUXCsl OLIEHMBAIOTCS Ha OCHOBAaHUHU YCTHBIX OTBETOB (BBICTYIUIEHHUI),
TECTOBOW pPabOThl, a TaKKe MPAKTUYECKOH NesTeIbHOCTH, YYUTBHIBas UX COOTBETCTBUE TPEeOOBAaHUSAM
pOTrpaMMbl 00y4eHUsI, 10 MATHOATIILHON CHCTEME OIICHUBAHUSI.

OueHky «5» TMojdydaeT YydJalluics, Yeld YCTHBIA OTBET (BBICTYIUICHHE), MpaKTHYEeCKas
JeSITeIbHOCTh MM MX Pe3yJbTaT COOTBETCTBYIOT B MOJHON Mepe TpeOOBaHUSM IPOTrpaMMbl OOYUEHUSI.
Ecnu npu oneHnBaHuM y4eOHOroO pe3ysibTaTa MCHOJIb3yeTcs 3a4éT B Oayliax, TO OLIEHKY «5» IMOJydyaer
yuanuiics, Habpasuuii 90 — 100% ot MakcHManbHO BO3MOXKHOI'O KOJIMYECTBA OaIIOB.

OneHky «4» moiydaeT ydvalluics, uell yCTHBIH OTBET (BBICTYIUICHHE), IpaKTHYecKas
JeSITeIbHOCTh WJIM HMX PE3yJlbTaT B OOIIEM COOTBETCTBYIOT TPEOOBAaHHSIM HPOTPAMMBI OOy4YECHHS, HO
HEJI0CTaTOYHO MOJHbIE WM MMEIOTCS Melkue omMOKku. Eciau mpu oneHHBaHUM Y4eOHOTO pe3ysbTaTa
UCTIONB3YETCsl 3a4éT B Oa/utax, TO OIECHKY «4» Tmoiydaer ydamuiics, HabpaBmmii 70 — 89% ot
MaKCHUMaJIbHO BO3MOXHOI'O KOJIM4eCTBa OaJIJIOB.

Ouenky «3» mnojydaeT Yydaluiicsi, 4Yel YCTHbIM OTBET (BBICTYIUJICHHE), IpaKTUUYecKas
JEeSTEeIbHOCTh WM UX PEe3yJIbTaT COOTBETCTBYIOT TPEOOBAHUSAM IPOrpaMMbl OOYYEHHs, HO HMMEIOTCS
HeJoCcTaTKu ¥ omuOku. Eciu npu olleHMBaHUM y4eOHOIo pe3ysbTaTa UCIOJIb3yeTcs 3a4€T B Oaiiax, To
OLIEHKY «3» moJjy4yaer ydauuiics, HaOpaBmui 45 — 69% OT MakCUMaJlbHO BO3MOXKHOTO KOJIMYECTBA
0asuIoB.

OneHky «2» moinydaeT ydvalluics, uell yCTHBIH OTBET (BBICTYIUICHHE), IpaKTHYecKas
JEeSTENIbHOCTh WM UX PE3yJbTaT YaCTUYHO COOTBETCTBYIOT TPeOOBAHMSIM IMPOrpaMMbl OOY4YEHHsI, HO
UMEIOTCS CYIIECTBEHHbIE HEAOCTaTKM W oOwmuOku. Ecim mpu oleHuBaHMM Y4eOHOro pesynbTaTta
UCIIONIB3YeTCsl 3au€T B Oaiax, TO OILIEHKY «2» ToJiydaeT yudarquiics, HaOpaBmmui 20 — 44% ot
MaKCHUMAaJIbHO BO3MOXHOI'O KOJIM4YeCTBa 0aJIJIOB.



Kaneﬂnapﬂo-TeMaanecxoe NJIAaHHPOBAaHUE

No Paznen, Tema ypoka Jlata npoBeneHus KoppekTupoBka

Brenenune B actponomuio (2 1)

1/1 | CtpykTypa u maciradbbl BeeneHHo.

2/2 | Nanékue rnyOounbl BeeneHHOI.
AcTtpomerpus (44)

3/1 | 3B&3nHoe HEOO.

4/2 | HebGecHble KOOPINHATHI.

5/3 | Bugumoe nsmxenne mianer u Connna. JBmkenue
JlyHbl ¥ 3aTMEHUA.

6/4 | Bpems. Kanenmaps.

Heb6ecnas mexanuka (34)

7/1 | Cucrema mupa.
8/2 | Bakonsl Kemiepa 1BMKEHHS TUIAHET.
9/3 | KocMudeckue CKOPOCTH U MEXKILIAHETHBIC IEPEIETHI.

Crpoenne CostHeuHo# cuctembl (74)

10/1

CoBpeMeHHbIE TTPE/ICTABJICHHS O CTPOCHUH B COCTABE
COJIHEYHOU CHCTEMEI.

11/2

ITmanera 3emis.

12/3

JIyna u e€ BnusiHue Ha 3eMIIIO.

13/4

[Im1aHeTs! 3¢MHOM IPYIIIBL.

14/5

IInaneTs! — ruranThl. I1maHeTsl KapJIMKH.

15/6

Mauslie Tena COJTHEYHOU CUCTEMBEIL.

16/7

CoBpeMeHHbIE TTPEICTABICHHS O MPOUCXOKIACHUI
COJIHEYHOU CHCTEMEI.

Actp

opu3uka u 3Bé31Hass actpoHomus (74)

17/1

MeTob1 acTpo(U3HUUECKUX UCCIEAOBAHUN.

18/2

CoHie.

19/3

BHyTpeHHee cTpoeHre 1 uCTOYHUK dHeprun CoJHIa.

20/4

OcHOBHBIC XapPaKTCPUCTHUKU 3BE3.

21/5

BuyTtpennee ctpoenune 3B€31. belnble Kapivku. . .

2216

Hosrie u CBCPXHOBBIC 3BC3bI

23/7

DBOIIOLUS 3BE3

Mueunsblii myTh (34)

24/1

T'a3 1 IbUIBL B TAJITAKTUKE

25/2

PaccesnHsie u HIapOBBIC 3BE3AHBIE CKOIIJICHUS

26/3

CBepx MaccuBHas 4€pHas AbIpa B LIEHTPE MIIEYHOTO
IIyTH

I'ana

KTHKH (34)

27/1

Knaccudukanms ragakTuk.

28/2

AxTHBHBIE ['aJaKTUKHU 1 KBasaphbl

29/3

CKoImJjieHuEe rajlakTUK.

Crtpoenne u 3Boawonus Beesiennoit (24)

30/1

KoneunocTs u 6eckoHeuHOCTHh BeeneHnHoii
Pacmmmpsiromasicst Becenennast

31/2

Mopenb «ropsiueil BceneHHON» U peMKTOBOE

H3JTy4YCHUC

CoBpemMeHHbIe TPOOJIeMbl acTpoHOMUH (34)




32/1 | Yckopennoe pacmupenue Beenennoit u TéMHas
SHEpPrus

33/2 | O6HapyxeHue MIaHeT BO3JIe APYTUX 3BE3]T

34/3 | Touck u3HHU U pazyMa BO BceneHHOM

Buibl KOHTPOJIS: TEKYIUMH KOHTPOJIb, IPOMEKYTOUHBII KOHTPOJIb, UTOTOBBIM KOHTPOJIb.

Texymmmii KOHTPOJIb 3HAHUH MPETYCMAaTPUBACT CIEAYIOMNE (OPMBI: YCTHBIN MITH MMCbMEHHBIH OMpOC;
KpaTKasi caMOCTOsITeNIbHAsl pad0Ta; aCTPOHOMHUYECKHE UCCIIEIOBAHMS; TECTOBBIC 3a/JaHUSI.

WToroBeIif KOHTPOJIH 3HAHKH MPEAyCMATPUBACT ClIeAyIomre (OPMBI: KOHTPOJIbHAs paboTa

3a | monmyroue, KOHTpOJIbHAs paboTa 3a roJI Ui BCepoccHiickas rmpoBepouHas padora (BIIP).
OcHoBHBIE (POPMBI OPraHU3AMH YIYEOHBIX 3aHATHN — YPOK, JICKIIHs, CEMHHAP, «MO3TOBOM HITYPM»,
3aIlMTa TBOPUYECKUX IIPOEKTOB.

3almuTa TBOPUYECKUX IPOEKTOB MPEAIIOIAraeTCs M0 CICYIOLIUM TEMaM:

1. Yckopennoe pacuiupenue BeeneHHo# 1 TeMHasi 3HEprus;

2.00HapyXeHHe TUIaHET OKOJIO IPYTHUX 3BE3;

3.ITouck HU3HU U pazymMa BO BCEJICHHOM.
OCHOBHBIMHU BUJaMH YU€OHOU EATEIBHOCTH Ha yUeOHOM 3aHATUU OYAYT: KOHTEHT-aHAU3 BBICTYIUICHUM
00y4aromuXxcst; CAMOCTOATENbHAS paboTa ¢ y4eOHUKOM, DJIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECYPCAMU;
0TOOp U CpaBHEHHE MaTepuaia U3 HECKOJIbKUX UCTOUHUKOB; ITOATOTOBKA BBHICTYIUICHHUM U JOKJIAJOB C
UCIIOJIb30BaHUEM Pa3HOOOpa3HbIX UCTOYHUKOB UH(OpPMALIMK; pEIIeHUE 3a1a4d; IPOCMOTpP U 00CyKIeHUE
yueOHBIX (PUIBMOB, IPE3CHTALIUN, POJIUKOB; HaOMI0IeHNe; O0BSICHEHNE U HHTEPIIPETAIs HaOII01aeMbIX
ABJICHUH; aHAJIN3 rPaUKOB, TAOIUL, CXEM.

TEMATHUYECKOE U ITIOYPOUYHOE IIVTAHPOBAHUE
YYEBHOI'O MATEPHAIJIA B 11 KJIACCE

B nnanupoBaHuu u3ydeHus: yaeOHOTO MaTepHalia UCIOJIb3yeTCs ABOWHAs HyMepallus: TepBoe Yncio
COOTBETCTBYET HOPSAIKOBOMY HOMEPY YpOKa, BTOPOE YHCIIO — HOMEPY YPOKa IO JaHHOM TeMe.

11 kaace (34 4., 1 4. B HeneN110)

e Hara OCHOBHOE Buab! 1eSITeIbHOCTH Tomam
NPOBEACH
ypo st Tema ypoka coJep;KaHue 3HATL/IIOHAMAT N Hee
Ka yYpOKa b 3alaHme
YpPOKa
1 2 3 4 5 6 7
Beenenue (2 u)
- 4TO U3y4aeT
AcTpoHOMHUS — | aCTPOHOMMS;
HayKa O KOCMOCE. - poib
ITonsatue HaAOJIOCHUN B
Bcenennoii. aCTPOHOMUU;
11 Beenenue B CtpyKTypsl U - 3Ha4YCHUE §1,2
ACTPOHOMHUIO | MacIITaObI aCTPOHOMUU; ’
Bcenennoii. - YTO TaKoe
Janékue Bcenennas;
TJTYOUHBI - CTPYKTYpY 1
Bcenennoii MaciTaObl
Bcenennoii;




Actpomerpus (4 4)

2/1

3Bé3aHoE
HeOO

3Be3mHOC He0O.
Yro TaKkoe
CO3BE3/IHC.
OCHOBHEBIE
CO3BE3U
CeBepHoro
MOJTyIIapust

3/2

HebecHrle
KOOPIUHATHI

HebecHerit
9KBATOP u
HeOeCHBIN
MepHInaH;
TOPU30HTAIILHBIC,
9KBATOPHUAIILHBIC
KOOPIUHATHI;
KYJIbMHHALIUU
CBETHIL.
TI'opuzonTanbHas
cucTema
KOOpJUHAT.
DKBaTOpHaJIbHAS
cucTema
KOOpJIUHAT

4/3

Bunumoe
JOBUKECHUE
IUIaHET
Connna

u

OKIIMNTHKA, TOYKa
BECEHHETO
PaBHOJICHCTBUSI,
HEpPaBHOMEPHOE
nemxenne CoiHIi@a
10 DKJIUNTHKE

5/4

JIBukeHue
JIyHb1
3aTMeHUs

Cunopuueckuii
MecHII, Y3IIBI
JYHHOH  OpOMTHI,
noyemy
MIPOUCXOJIAT
3arMmenus, Capoc u
MIpeCKa3aHus
3aTMEHUN

6/5

Bpewms
KaJICHJ1aphb

u

ComHeunoe u
3BE3IHOE  BpeMs,
JyHHBIN "
COJIHECYHBIM
KaJeHaaphb,
IOJIMaHCKUH u
TPUTOPUAHCKUAN
KaJIeHJ1aphb

- 4TO TaKOe
CO3BE3/IUE;

- Ha3BaHUS
HEKOTOPBIX
CO3BE3IUM, UX
KOH(pHTypamuto,
by Kaxaoro
U3 ATUX
CO3BE3IUH;

- OCHOBHBIE
TOYKH, THHUU U
KpYyTH Ha
HeOEeCHOM
chepe:

- TOPU30HT,

- IOJTyACHHAS
JTVHMSI,

- HeOECHBIN
MEpHINaH,

- HeOECHBIN
JKBATOP,

- OKJIUIITUKA,

- 3CHMUT,

- TIOJIFOC MHPA,
- OCh MHpa,

- TOUKHU
PaBHOJICHCTBHI
u
COJIHIICCTOSHHIA;
- TeOpeMy O
BBICOTE TIOJTFOCa
MUpa HaJ
TOPU30HTOM;

- OCHOBHBIE
TOHSITHS
chepuyeckoit u
IIPaAKTUYECKON
aACTPOHOMUMU:

- KyJTbMUHAIUS
1 BBICOTA
CBETHUJIA HaJ
TOPU30HTOM;
-TIpsIMOe
BOCXOXJICHUC U
CKJIOHEHHUE;

- CYTKH;

- OTJINYHUE
MEXTy HOBBIM U
CTapbIM

- ACIIOJIB30BATh
MOJIBIKHYIO
3BE3AHYIO
KapTy AJis
pelieHus

I (S13% {01110
3a/1ay4: a)
OTpeeNsiTh
KOOPIUHATHI
3BE3/,
HAHECEHHBIX Ha
KapTy;

0) o
3aJJaHHBIM
KOOpJIUHATAM
00BEKTOB
(Comnnre, Jlyna,
TIJIAHETHI)
HAHOCHTB UX
MOJIO’KEHUE Ha
KapTy,

B)
YCTaHABIINBATh
KapTy Ha
mo0yIo 1aTy u
BpEMS CYTOK,
OpPUEHTUPOBATH
eéu
OTIPENIETATh
YCIIOBUS
BUTUMOCTH
CBETUII.

- pemiath
3a/1auu Ha
CBSI3b BBICOTHI
CBETUJIA B
KYJIbMHHAIIUU C
reorpauyecko
1 HIUpOTOM
MecTa
HaOJII0ICHUS,

- OTIPEACIIATH
BBICOTY
CBETUJIA B
KYJIbMUHAIIAN
U €To
CKJIOHEHUE;

reorpaguuecky

§3

§ 4

§5

§6

§7




CTHJISIMU;

- BEIIMYUHEL:

- YIJI0BbIE
pa3mepsl JIyHbI
n CoJHia;

- JaThl
PaBHOJICHCTBHI
"
COJIHIIECTOSTHHIA;
- YroJl HaKJIOHa
IKJIMIITHKYA K
3KBaTOPY;

- COOTHOIICHUS
MEXIy MEpaMU
U MEepaMu
BpPEMEHU JIst
HU3MEpPEHUs
YTJIOB;
MPOJAOJIKUTEIIbH
OCTb I'0J1a;

- YHUCJIIO 3BE3 ],
BUIMMBIX
HEBOOPYKEHHBI
M B3TJISIIOM;

- IPUHIUTIIBI
onpeeeHus
reorpaduyecKon
IIUPOTHI U
JIOJITOTHI 10
ACTPOHOMHUYECK
UM
HaOJIIOICHUSIM;
- IPUYHUHBI U
XapaxkTep
BUIMOTO
JIBHUOKCHUS 3BE3]T
u Connia, a
TaKKe
TOJUYHOTO
JIBUKCHUS
Connna

10 BBICOTY
MecTa
HaOJII0IEHUS;

- puCOBaTh
YEpTEXK B
COOTBETCTBUU
C YCJIOBUSIMH
3a/1auu;

- OCYLIECTBIIATh
nepexoj K
pa3HbIM
cucreMam
cyeTa BpEMEHH.
- HAXOJUTh
CTOPOHBI CBETA
o

[TonsipHoit
3BE3JIC U
MOJTYZICHHOMY
Comnnuy;

- OTBICKHBATh
Ha Hebe
clenyoue
CO3BE31IUA U
Hauboee
SIPKUE 3BE3/IbI B
HUX:

- bonpuyro
Menseauny,

- Manyro
Mensenuiy (¢
[Honspuon
3BE3/1011),

- Kaccuoneto,
- JInpy (c
Beroii),

- Opén (¢
AnbTaupom),

- JleGenn (c
Jenebom),

- Bo3uuumuii (c
Kanennoii),

- Bomomnac (¢
ApKTypom),

- CeBepHyIO
KOPOHY,

- OpwuoH (¢
berenswreiize),
- Tener (c
Anbnrebapanom

),

- bonwpmoit I1éc




(c Cupuycom)

Heb6ecnast mexanuka (3 4)

l'eonenTpuueckast | - MOHATHS: - IPUMEHSITh
u - 3aKOHBI
reJiMoleHTpuuecka | remuouentpuuec | Kemnepa u
s CHCTEMA MHPA; Kas cucrema 3aKOH
o0BsICHEHHE MUDA; BCEMUPHOIO
n Cucrema NeTIC00Pa3HOTO - TATOTEHUS TIPU § 8
Mupa JBUKCHHSI TIAHET; | TeOIlEHTpUYecKa | OOBSICHEHUH
JI0Ka3aTeNnbCTBA sl CHCTEMa MHPA; | JIBIKCHUS
JIBUKEHHUS] 3€MJIU | - CHHOJIUYECKUH | TUTaHeT U
Bokpyr CoiHua; NEePHOI; KOCMHUYECKHX
TOOUYHBIA - 3BE31HBIN anmaparos;
rapajurakc 3BE3[ 18(5]0)2 () - pemarb
- 3aJauM Ha
3aKOHBI O000éHubIE TOPU3OHTAIIBHBI | PacUéT
8/2 Kennepa 3akoHbl Kertepa u | i1 mapajakc; paccTOAHUH 10 §9
JIBUKCHHUS OIpesieJieHue Macc | - yIJIOBEIE HU3BECTHOMY
MJIaHET HEOECHBIX TeT pasmepbl napajuiakcy (u
CBETUI; Hao000poT),
- mepBast JTUHEHHBIX U
KOCMUYecKast YTIIOBBIX
CKOpPOCTB; pa3MepoB
- BTOpas HEOECHBIX Tel,
KOCMHUYeCKast paccTosHul
CKOpPOCTBH; TUTAHET OT
- CIIOCOOBI ConHua u
Ilepas u BTOpas
ornpeaeneHus MIEPHOJIOB UX
KOCMUYECKHE
Kocmuueckue CKODOCTIL: pa3MepoB u oOpalieHus 1o
CKOPOCTH p ’ Macchl 3eMIIu; TpETbeMy
ONTUMaJIbHAs
9/3 u - CIIOCOOBI 3aKOHY § 10, 11
MOTYAJUTATITHYECK
MEKIUTAHETHBI ornpezaeneHus Kermnepa
N ast opouta KA x N
€ Tepes€Thl paccTosHu# 10
IUTAaHEeTaM, BpeMs
N HEOECHBIX TeT U
MoJIéTa K TUIaHeTe
HX Macc 1o
3aKOHY
Kemnnepa;
- 3aKOHBI
Kemnepa n ux
CBS3b C 3aKOHOM
TATOTEHUS
Ctpoenue CouHeuHo# cucremsbl (7 4)
10/1 Copemennbie | 06 OTJIMYMSX | - - MIOJIb30BATHCS § 12
MPEJICTABICHH | TUIAHET 36eMHOH | MPOUCXOXKICHHUE | MJIAHOM




S O CTPOCHUH

Tpynnbl U IJIaHET-

u COCTaB¢ | THTAHTOB; 0
ComHeyHoOM IIaHeTax-
CHCTEMBI KapJiuKaxX; MalbIX
Telax; o Iosce
Koiinepa u o6nake
komeT OopTta
®opma 3emuiin,
BHYTpPCHHEE
CTpOCHUE,
11/2 ITnanera aTMocdepa H
3emirs BIIMSIHHUC
MMapHUKOBOTO
apdexra Ha
KJIMAaT 3eMIIH
dopmMupoBaHue
MMOBEPXHOCTH
JIywsl;  mpupona
MIPUITHBOB 51
Myna u  e@ OTJIMBOB Ha 3emiic
12/3 pipsHHe  Ha | v BAMAHHC HA
Mo IBIDKEHHE 3eMin
u Jlynsr;
MPOLECCHS 3EMHOM
OCH U [BM)KEHHE
TOYKH BECEHHErO
PaBHOJICHCTBUS
dusnueckue
CBOMCTBaA
Mepkypus, Mapca
IInaneTsl U Benepsr;
13/4 3eMHOM HCCIeI0BAHUS
TPYMIIbI IJIAHET 3eMHOM
TPYIIITBI
KOCMHYECKUMH
anmapaTramu
duznueckue
CBOMCTBaA
IOnurepa,
Carypna, Ypana u
IInaneTsI- Henryna;
BYJIKaHUYECKast
14/5 TUTaHTBL. NEeATEILHOCTh, HA
IInaneTsI-
B ——- CITyTHUKE
IOnurepa Ho;
pupoa KOJIEI]
BOKpYT IJIaHET-
TUTaHTOB;
TJTAHETHI-KapIUuKU
Mansle Tema | ®usndeckas
15/6 ConneuHoi npupoja
CHCTEMBI aCTEPOHUIOB n

Conneynoit
CUCTEMBI;

- OCHOBHBIE
3aKOHOMEPHOCT
1 B CotHEUHOM
CUCTEME;
KOCMOTOHHYECK
W€ TUTIOTE3BL;

- cuctema
3emnsi—JlyHa;

- OCHOBHBIE
JIBUKCHHUSI
3emiu;

- ¢popma 3emiu;
- mpupoaa
Jlynsr;

- o0mmas
XapaKTEePUCTHKA
TJTAHET 3€EMHOU
TPYIIITBI
(atmocdepa,
HOBEPXHOCTB);
- o0Omras
XapaKTEePUCTHKA
IUTaHEeT-
TUTAHTOB
(atmocdepa;
MTOBEPXHOCTb);
- CIIyTHUKHU U
KOJIbIIa TIJIaHeT-
TUTaHTOB;

- acTepouIbl U
METEOPUTBHI;

- TIOsIC
acTepOUJIOB;

- KOMETHI U
METEOPbI

Conneunoi
CUCTEMBI U
CIIPaBOYHBIMU
JAaHHBIMU;

- OIpPEeIeNITh
o
aCTPOHOMHUYECK
oMy
KaJleHAapIo,
KaKue TJIaHEThI
U B KaKHX
CO3BE3USAX
BUIHBI Ha HeOE
B JJAaHHOE
BpeMs;
-HaXOJIUTh
IJTAHETHI Ha
HeOe, oTInyas
UX OT 3BE31;

- IPUMEHSITh
3aKOHBI
Kennepa n
3aKOH
BCEMHUPHOTO
TATOTCHUS TIPH
00BSICHCHUHN
JIBUKCHUS
IUTaHET U
KOCMHYECKHUX
anmnapaTos;

- pemiath
3aJa4uM Ha
pacuér
pPacCTOSIHUM 110
U3BECTHOMY
napaiuiakcy (u
Hao00poT),
JIMHEWHBIX U
YTJIOBBIX
pa3MepoB
HeOEeCHBIX TeJl,
paccTosHuM
TJIaHET OT
ConHia u
MEPUOJIOB UX
oOpalieHus 1o
TPEThbeMy
3aKOHY
Kennepa

§ 13

§ 14

§15

§ 16

§17




KOMET; nosic
Koiinepa u obnaxo
KOMET Oopra;
IIPUPO/Ia METEOPOB
1 METEOPHUTOB

CoBpeMeHHbIe
npezcrasieHd | CoBpeMeHHbIE
s O | IpeACTaBIEHUs O
16/7 MIPOMCXOXKICH | MPOUCXOKIACHUN § 18
uu ConneuHoit
ConneuHoit CUCTEMBI
CUCTEMBI
Actpodusuka u 38é3aHas acrponomus (7 4)
[MpuHIMT - OCHOBHBIE - IPUMEHSTh
JeUcTBUS U ¢busnyeckue OCHOBHBIE
Meronsl YCTPONCTBO XapaKTEPUCTUKU | IOJIOKEHHUS
acTpousnyec | TeIeCKOIoB, Counnna: BEAYIINUX
17/1 KHX pedpakTopoB u - Macca, bu3znyecKux § 19
HccnenoBanu | peduiekTopos; - pa3mepsl, TEOpHii pu
51 PaaAMOTENECKOIIbI U | - TEMIIEpaTypa; | OObSICHEHUU
panuountepdepom | - cxemy HIPUPOJIBI
€TpPhI CTPOCHUS Connna u
Onpenenenue Connua n 3BE3;
OCHOBHBIX ¢busnyeckne - pemarthb
XapaKTePUCTHK IIPOLIECCHI, 3aJjauy Ha
CouHIla; CTpOCHHE | IPOUCXOJAIUE | Ppacuér
COJIHEYHOM B €r0 HEpaX U | pacCTOSTHUM 10
aTMochepsl; aTMocpepe; 3BE37 110
3aKOHBI U3JTY4YEHUS | - OCHOBHBIE U3BECTHOMY
abCOIOTHO MIPOSIBJICHUS TOJUYHOMY
18/2 Comre TBEPAOTO TeJIA U COJIHEYHOM rapajiakcy u § 20
Temieparypa aKTUBHOCTH, UX | OOpaTHbIE, HA
¢dorocheps! u HNPUYMHBI, CpaBHEHHE
TISITEH; MEPUOJUYHOCTD | Pa3IMYHbIX
MIPOsIBJICHUE Y BIIMSIHAE Ha 3BE31 110
COJTHEUHOM 3eMItio; CBETHMOCTSIM,
aKTUBHOCTH U €€ - OCHOBHBIE pasmepam u
BIIMSTHHE Ha XapaKTepUCTUKHU | TEMIEpATypaM;
KJIUMAT U 3BE31 B -
6uocepy 3emin | CpaBHEHUU C aHaAJIM3UPOBATh
Pacuér Conmnnem: JarpaMMbl
TEMITepPaTyphI - CIIEKTPBI, «CTEKTp—
Buytpennee | BHytpu CoiHIa; - TEMIIEPATYPBI, | CBETUMOCTH» U
CTpOEHHE U TEPMOSIIEPHBIH - CBETUMOCTH; «macca—
19/3 UCTOYHUK UCTOYHHK DHEPIHU | - CBETHMOCTBY; § 21
SHEPTUu ConHua; MyJbCUPYIOLIUE | - HAXOAUTH Ha
Coinnna HaAOJIOICHUS u HeOe 3BE3bL:
COJIHEYHBIX B3pbIBaroluecs | - anb(sr Manoit
HEUTPUHO 3B€3/, Mensenuisl,
20/4 OCHOBHBIE Onpenenenne - TIOPSIJIOK - anbQbl JTupel, | § 22-23




XapaKTEePUCTH
KH 3BE3]

OCHOBHBIX
XapaKTEPUCTHUK
3BE3/I;
CHeKTpajbHas
KJIaccupUKAIH
3BE3]; quarpamMma
«CTIEKTp—
CBETHMOCTEY U
pacrnpeneneHue
3BE3/ HA HEW;
CBSI3b MaCCHI CO
CBETHMOCTBIO
3BE3] IJIaBHOU
IOCJICJOBATEIIHLHOC
TH; 3BE31BI,
KpaCHbIE THUTaHTHI,
CBEPXTUTaHTHI U
OeJible KapJIMKu

21/5

beinble
KapJIUKH,
HEUTPOHHBIE
3BE3/IbI,
YEpHBIE
JIBIPHI.
JBoliHbIE,
KpaTHBIE 1
IIEpEMEHHBIE
3BE3 MBI

OcoGenHoctu
CTpOEHUS OeJIbIX
KapJUKOB U
npeaen
Yanpapacekapa Ha
UX Maccy;
yJIbcapbl U
HEUTPOHHBIE
3BE3/1bl; IOHATHE
4EPHOU JBIPHI;
HaOI0IeHUs
JIBOMHBIX 3BE3] 1
onpeerIeHne ux
Macc;
MyJIbCUPYIOLIUE
TepeMeHHbIe
3BE3/1b1; Leenabl
U CBSI3b IIEpUOJa
ITyJIBCALIUH CO
CBETUMOCTBIO Y
HUX

22/6

Hosrie n
CBEPXHOBBIE
3BE3 NI

HaGmronaemere
MPOSIBJICHUS
B3PBIBOB HOBBIX U
CBEPXHOBBIX 3BE3I;
CBOMCTBA OCTAaTKOB
B3PBIBOB
CBEPXHOBBIX 3BE3]T

23/7

DBOIIONUA
3BE3

Kusnb 3BE371
Pa3IMYHON MaCChI
U €€ OTpaKEHHE Ha
TuarpaMMe
«CTIEKTP—
CBETUMOCTBY;

paccTosTHUS 110
3BE311, CIIOCOOBI
ompeecHus U
pa3MepoB 3BE3;
- €IUHHIIBI
U3MEPECHUS
pacCTOSIHUM:

- Mapcex,

- CBETOBOH TOJI;
- Ba)XHEHIIHE
3aKOHOMEPHOCT
U MHUpa 3BE3N;

- TWarpamMmbI
«CTICKTP—
CBETHMOCTEY U
«Macca—
CBETHMOCTEY;

- crroco0
onpeeneHus
Macc JIBOMHBIX
3BE3;

- OCHOBHEIE
napameTpbl
COCTOSIHUS
3BE3JIHOTO
BEIIECTBA:

- IJIOTHOCTD,

- TeMIIeparypa,
- XUMUYECKHH
COCTaB,

- (usmueckoe
COCTOSIHUE;

- Ba)XHEHIIHE
TIOHSTHUS:

- TOAWYHEIN
napajjiakc,

- CBETUMOCTD,

- a0CoIIOTHAS
3BE3THAs
BEJINYMHA;

- YCTPOMCTBO H
Ha3HAYCHHEC
TEJIECKOIIA;

- YCTPOMCTBO U
Ha3HaUYCHHE
pedpakTopoB u
pedaexkTopoB

- anmb(dbI
JlebGems,

- anb(o1 Opua,
- anbdbI
Opuona,

- anb b1
bauzuenos,

- anbdbI
Bozunuero,

- anb bl
Mamoro Ilca,

- anbdbI
boasmoro Ilca,
- anbdbI
Tensna

§ 24-25

§ 26

§ 27




rpaBUTAILMOHHBIN
KOJIJIarcC U B3pbIB
OeJoro KapiMka B
JIIBOMHOI cUCTEME

n3-3a IICPCTCKAHUA

Ha HEro BEICCTBA
3BE3/IbI-
KOMIIaHbOHA;
TpaBUTAIMOHHBIN
KOJUIarc siipa

MaCCHBHOM 3BC3/1bI

B KOHIIE €€ KM3HH.
Ouenka Bo3pacra
3BE3IHBIX
CKOILICHHI

Muieunbiii myTh (3 4)

I'a3 u bLIB B

HaOmromaemele
XapaKTePUCTHKU
OTpakaTeIbHBIX

T Py3HBIX
TYMaHHOCTEM;

24/1 acIpeelieHue ux
l'amakTuke pactipei
BOJIM3H IIOCKOCTH
Tl'amakTukwu;
criupalibHas
CTPYKTYpa
I'amakTuku
Hab6mronaembre
PaccesnHnbie u .
ADOBbLE CBOICTBa
25/2 P CKOIUIEHHH U UX
3BE3HBIE
pacrpezesieHue B
CKOILJICHUS
T'amakTuke
Hab6monenue 3a
JIBIKEHHUEM 3BE3]
CBepxmaccuB | B IIEHTpe
Has y€pHas lNanakTuky B
26/3 JIbIpa B nH(ppakpacHbIi
LIEHTpE TEIJIECKOI; OIICHKA
Munednoro MAacChl ¥ pa3MepoB
[Tyt YEPHOU JBIPHI 110

TIBHKEHHTIO
OTACIBHBIX 3BE3]T

- IIOHSTHE
TYMaHHOCTH;

- OCHOBHEIE
¢busnyeckue
napaMeTphl,
XHUMHYCCKHI
COCTaB U
pacnpeneieHue
ME>K3BE3THOI'O
BCIIIECTBA B
T'anmakTuke;

- IPUMEPHBIE
3HAYCHUS

N (13%{011170'¢
BEJIMYUH:

- paccTostHUA
MEXKIY
3BE31aMHU B
OKpPECTHOCTH
Counnna, ux
YHCJI0 B
T"anakTuke, eé
pasmepsl,
UH(ppaKpacHbI
TEJICCKOII,

- OILIEHKa MacChl
U pa3MepoB
YEPHOU JBIPBI
110 ABMKCHUIO
OTIEIbHBIX
3BE3]]

- OOBSICHATH
MPUYUHBI
paznuus
BUJIMMOTO U
HCTHHHOTO
pacrnpeneneHus
3BE3,
MEXK3BE3THOTO
BEILIECTBA B
rajakTHK Ha
HeOe;

- HaXOJIUTh
paccTostHus
MEXIY
3BE3JaMH B
OKPECTHOCTH
Connia, ux
YUCJIO B
I'anaktuke, eé
pa3Mepsl;

- OIICHHBATh
Maccy U pazmep
YEPHOU JBIPBI
1O IBYKEHUIO
OTJIENBLHBIX
3BE3D

§ 28

§ 29

§ 30

I'anakruku (3 4)




Tunsl raakTUK U | - OCHOBHBIE - OOBSICHATD
UX CBOWCTBA; ¢busnyeckue IIPUYUHBI
KpacHoe rapameTpBhl, paziauuus
CMEILCHUE U XUMHUYECKHI BHJMMOTO H
olpezesieHue COCTaB U HCTUHHOI'O
271 Knaccuduxkan | paccrosnuit 1o pacipeienieHue | paclpeeseHus § 31
Usl TaJIaKTUK raJlakTHK; 3aKOH MEX3BE3IHOTO 3BE3N,
Xab0ua; BpallleHHe | BEIIEeCTBa B MEX3BE3IHOTO
raJlakTUK U lNanakruke; BELIECTBA U
coJiepyKaHue - IPUMEPHBIE raJIakKTHK Ha
TEMHOM MaTepUU B | 3HAYCHUS Hebe
HUX CIIEYIOIINX
BEJIMYMH:
AKTHBHELC IIpupona - OCHOBHBIE
28/2 kx| ACTABHOCTH TUIIBI FAJIAKTHUK, §33
raJIakTUK; IpUpoJa | pasjinyus
KBa3apbl )
KBa3apoB MEX]ly HUMH;
- IPUMEPHOE
[Ipupona 3HAYCHUE U
CKOILIEHHH U poJib | (PU3HUYECKUi
TEMHOW MaTEpUU B | CMBICI
HHX; IIOCTOSTHHOU
MEXTaJIaKTU4decKn | Xaooma;
W ras u - BO3pacT
29/3 Cxkomnnenus PEHTTEHOBCKOE HaOJII0JaeMBbIX §33
raJlakTUK U3JIy4eHUe OT HEOeCHBIX Tell
HEro; 4YencTas
CTPYKTypa
pacnpeneneHus
lNamakTuk n
CKOIIJICHUH BO
Bcenennon
Ctpoenue u 3Boawuus Beesennoii (2 u)
CBs13b 3aKOHa - CBSI3b 3aKOHA - UCII0JIb30BATh
BCEMUPHOI'O BCEMUPHOI'O 3HaHUA 110
TATOTEHUS C TATOTEHUS C ¢uzuke u
MIPEICTABICHUSMH | IPEJCTABICHUS | aCTPOHOMUU
KoHeuroers y | © KOHETHOCTH 1 MH O JUTSL OTUCAHUS
0ECKOHEUYHOCTH KOHEYHOCTH U U 00BACHEHUS
OECKOHEYHOCT . N
& BOGICHHOI. Bcenennoii; § 6eCI<0HeqHVOCTH COBPEMEHHOT
30/1 p ¢doromerpuueckuii | BceneHnnoi; Hay4yHOU § 34, 35
acIIMpSIOIa
o5 napasiokc; - YTO TaKoe KapTUHBI MUpa
B HE00XO0AUMOCTh (doTromeTpHrueck
CeJICHHas . .
oOuieit Teopun 1 mapaoKc;
OTHOCUTEIBHOCTH | -
JUISL TIOCTPOEHUS HEeO0XO0INMOCTh
MOJIeNN o01eit Teopun
Bcenennon OTHOCHUTEIIBHOCT




" 0

MOCTPOEHUS
MOJIEIH
Bcenennoi;
CBs3b cpenHen - HOHATHE
MJIOTHOCTHU «ropstyast
Monenb MaTepuu ¢ Bceenennasy;
«ropsiueu 3aKOHOM -
31/2 BcenenHoi» u | pacmmmpeHus u KpymHOMacITad § 36
PEIMKTOBOE reoMeTpuei HYIO CTPYKTYPY
W3JIy4YeHHE Bcenennoi; Bcenennoii;
paauyc U BO3pacT | - UTO TaKOe
Bcenennoi MeTarajiakTHKa;
KOCMOJIOTHYECK
ue MOJIeNn
Bcenennoit
1 3 4 5) 6 7
CoBpeMeHHbBIE TPOOJIeMBbI ACTPOHOMMH (3 4)
Bxutag TémHOM - KaKue - UCIIOJI30BATh
MaTepUu B Maccy | HaOIOaeHUS 3HAHUA,
Bcenennoi; HOATBEP AN IIOJIyYEHHBIE 110
HaOII0IeHNE TEOPHIO buzuke u
VekopeHHoe CBEPXHOBBIX 3BE3M1 | YCKOPEHHOTO aCTPOHOMUHU,
B JAJIEKHX pacuupeHus JUTSL ONTUCAHUS
pacumperme .
. raJlaKTUKax U Bcenennoi; 1 OOBSACHEHHS
32/1 Bcenennoii n ’ . § 37
TéMHas OTKpBITHE - 4TO COBPEMEHHOH
—— YCKOPEHHOTO HCCTe0BaTeNId | HAYYHOU
paciupeHus MOHMMAIOT MO/I | KAPTUHBI MUPA,
Bcenennoi; TEMHOI -
TIPUPOJIBI CUITBI SHEpruei; 000CHOBBIBATh
BCEMHUPHOTO - 3a4eM B CBOIO TOUKY
OTTaJIKWBaHUS ypaBHEHUE 3peHus 0
Hesnanmeie OlHIITEHA BO3MOKHOCTH
CIyTHUKH y 3BE311; | ObLIa BBEJEHA CYIIIECTBOBaHUS
METOIbI KOCMOJIOTUYECKA | BHE3EMHBIX
OO6napyxeHue | oOOHapyKEHHUS sl IOCTOSIHHAS, UBUIN3AIUHN U
33/2 IUTAHET BO3JIE | DK3OIUIAHET; - ycI0BUs UX KOHTAaKkToOB ¢ | § 38
JIpYTuX 3BE37 | 9K30IUIAHETHI C BO3HUKHOBEHHUS | HAMU
YCIIOBUSIMHU TIJIAHET OKOJIO
ONMaronpusITHBIMU | 3BE3N;
TUTSL KU3HU - METOJIbI
PazButne OoOHapyKEHHUSI
MPEJICTABICHUN 0 | 9K30TUIAHET
TTOMCK SKI3HY CyLISCTBOBAHUH OK‘.OJIO. APYTrux
KU3HU BO 3BE3 M,
34/3 U pazyma BO .. - o6 § 39
BeeerHoi Bcenennoi; } o] 3BOJ‘II(\)'HI/II/I
dopmyna [lpeiika | Beenennoii u
Y YHCIIO YKU3HH BO
IUBUJIA3AIANA B Bcenennoi,




lNamakTuke; mouck | - mpoOIeMbI
CUTHAJIOB OT IIOHCKA
BHE3EMHBIX BHE3EMHBIX
OUBWIM3AIHUN U UBHIIN3AIINI;
nojadya CUTHAJIOB - popmyma
UM peiika
TectoBas
35/4 pabora §1-39

Y4yeoHo — MeToANYECKOE o0eceyeHue

1. T.S. Msakumes, b.b. byxosnes, H.H. Corckuii. YueOnuk mis 11 kmacca oOuieoOpa3oBaTebHBIX
yupexaeHui. 2014.

2. B.M. Yapyrun Yuebnuk ans 10-11 xmacca.2018

3. B.M. Yapyrun YuebHOe mocobue it o0pa3oBaTenbHbIX opranu3zanuii st 10-11 xmacca
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