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1 IosscHUTEIBLHAA 3aMUCKA

JlonomHuTebHAS oO1reoOpa3zoBarenbHas nporpamMmma «ACTpOHOMUS
€CTECTBEHHOHAYYHON HANpaBJICHHOCTHU (J1ajiee — mporpaMMa) uMeeT 6a30BbIil YpOBEHb
5 npeaHa3HavYaeTCs IS 00y4JaromuXxcsi/BOCIIUTAHHUKOB 5-11 KJIACCOB
oOpasoBaTenbHbIX IIeHTpoB PoHma AHapes MenbaudeHko (nanee — OLID).

[Iporpammy cnegyer paccMaTpUBaTh B KOHTEKCTE HIKOJIBHBIX M JIOMOJHUTEIbHBIX
oOpa3oBaTeNbHBIX MporpaMM LUKIOB «MareMatukay, «Du3ukay, «ACTPOHOMHUS,
AJIEMEHTOB JPYTHMX NPOrpaMM E€CTECTBEHHOHAYYHBIX IWKIOB. Crenuduka maHHON
MIPOTPAMMBI OTIPEIIESAETCS CHEIMPUKON KaK caMuX OOBEKTOB HMCCIICIOBAHMS, TaK U
METOJI0B aCTPOHOMUYECKHUX UCCIICIOBAHUIA.

Copnepxanue POrpamMMBl CIIOCOOCTBYET (hOopMHpPOBaHHUIO OCHOB
€CTECTBEHHOHAYYHOM TPAMOTHOCTH, PACIIUPEHUI0 M CUCTEMaTH3allUM 3HAHUN U
KOMIIETEHIIUN 110 aCTPOHOMMUH.

[Iporpamma MoskeT ObITh peagu30BaHa C MOMOIIbIO TUCTAHIIMOHHBIX TEXHOJIOTHUH,
TEXHOJIOTUI CMEIIAHHOTO U MOJIYJIbHOTO O0yUYeHUS.

AKTYyaJIbHOCTh

B nmnocnenHee BpeMsi JHaepaMH IO COBOKYIHOCTH IIOJYyYa€MbIX Hay4YHBIX
pe3yibTaTOB CpeAr E€CTECTBEHHBIX HayK SBISIOTCS acTpodu3uka, poOOTOTEXHHUKA,
XUMUYECKUE HAYKH U T€HETHKA.

NHTepec K acTpOHOMUYECKMM SBJICHUSM BO BCEM MHUpPE CBS3aH MU C
HEOOXOJIMMOCTBIO OCYILIECTBICHUSI CIIYTHUKOBOW CBSI3W W HaBUTAllUU, HEKOTOPBIX
TEXHOJIOTUYECKUX W WHXKEHEPHBIX TMPOIECCOB, KOTOPhIE€ MPOUCXOIAT TOJBKO B
YCJIOBUSIX OTKPBITOTO KOCMOCA, U C MOMCKaMH HOBOTO JIOMa JJIsl YE€JIOBEUECTBA B CBSI3U
C HAJIBUTAIOIIMMCS SKOJIOTUYECKUM KPU3UCOM, HA3BAHHBIM «KPU3UCOM YCTOWYMBOCTHU
ounochepni».

B mnocnenHee Bpems B Hay4YHOM IMEAArorMye€CKOW JIMTEPATYpPE OTMEYEHO PE3KOE
NajIeHue TOYHOCTH OOIIEMUPOBO33PEHUECKUX MPECTABICHUN YUaIIUXCs O CTPYKTYpe U
sBomouu Bceenennot n ee mojacucteM. CBsi3aHO 3TO OOCTOSITEIBCTBO C TEM, YTO
YEJIOBEUECTBO B CBOEM PAa3BUTHHU IO CHHUPAIU MPOXOAUT MeTa)U3UYECKYIO CTaJUIO:
KOKIBI €ro mpejacTaBUTeNh caMm (GOpPMHPYET COOCTBEHHOE TIPEICTABICHUE O
JNEUCTBUTEIBLHOCTH, 3a4acTyl0 HEB3HMpas Ha aBToputeT Hayku. [IpouBeraror Bce
0o0JIaCTH TICEBJOHAYKH, HANpUMEp, TaKhe €€ TMPEACTABUTENHM, KaK acTPOJIOTHS U
ydonorus.

JlanHas nonosiHUTENBHAs 00I1eo0pa3oBaTeNibHas porpaMMa Mpu3BaHa MOKa3aTh
TOT OOJIMK M CTPYKTYpy BceneHHoi, kKoTopbie JoKa3aTeIbHO MPEICTaBICHBI HAYKOM.

[Tporpamma pa3paboTaHa Ha OCHOBE CIEAYIONIUX JTOKYMEHTOB:

— 3akoH Poccuiickoit @enepanuu «O06 oo6pazoBanumny (DenepanbHbIi 3aKOH OT 29
nekadpst 2012 r. Ne 273-D3);

— npuka3 MunuctepctBa npocenieHus PO or 9 Hos6ps 2018 1. Ne 196 «O6
YTBEPXKICHUH  TIOpSAJKA  OpraHW3alMM W OCYIIECTBJICHHS  00pa30BaTEIbHON
JESATETLHOCTH T10 JOTIOJTHUTEIILHBIM 00111e00pa30BaTeIbHBIM IIPOrPaMMam,;

— KOHIEMIIMS Pa3BUTHs JOMOJHUTEIHLHOTO oOpa3zoBanus nered (Pacmopspkenue
[TpaButenscTBa PD 0T 4 centsaops 2014 1. Nel1726-p);

—  pacnopspkenue IlpaBurensctBa P ot 24 nexabps 2013 1. Ne 2506-p
«Konmenius pa3BUTHS MaTeMaTiueckoro oopasosanus B Poccuiickoii @enepanmmy;



— MOCTaHOBJIEHNE [ TaBHOTO rocyAapCcTBEHHOTO caHUTapHOro Bpaya ot 28.09.2020
r. No 28 «O6 yrtBepxaenuu canutapubix mpaBui CII 2.4.3648-20 «CanurapHo-
AMUAEMHUOJIOTUYECKHE TPEOOBaHUS K OpraHU3aI|usiM BOCIIUTAHUS U 0OYUEeHUS], OTJbIXa U
O37I0POBJICHUS IETEH U MOJIOAEKI;

— MOCTaHOBJICHUE [ JTaBHOTO TOCY/IApCTBEHHOTO caHUTapHOro Bpaya ot 28.01.2021
r. Ne 2 «O0 yrBepxaeHun canutapubix npasui CanlluH 1.2.3685-21 «I'uruenndeckue
HOpPMAaTUBBI U TpeOOBaHMs K oOecIrieueHUI0 0e30macHOCTH U (Miu) Oe3BPEIHOCTH IS
yesioBeKka (PaKTOPOB CPebl OOUTAHUS.

Ilenaroruyeckas uenecoo0pa3HoOCTb

[Iporpamma  pa3paboTaHa  Kak  JONOJHUTENBbHBIA  Kypc K  ypoKam
€CTECTBEHHOHAYy4YHOTo Iukia B 5-11 kiaccax m paccuurtana Ha 7 y4yeOHbIX jeT. OHa
MO3BOJIACT YIIyOWTh M CHCTEMAaTH3MpPOBATh YK€ HMMEIOIIMecs 3HaHUS B 00JacTu
€CTECTBO3HAHUA W MAaTEMaTUKH, a TAKXE HAYYUTh IMOJAPOCTKOB ONEPHUPOBATH ITUMHU
3HaHMsIMU. Ha 3aHATHSIX aKTUBHO MCHOJB3YIOTCSI COBPEMEHHBIE 00pa30BaTENIbHbBIE
TEXHOJIOTUM: TPOEKTHAasl JI€ATEeIbHOCTh, HWH()OPMAIMOHHO-KOMMYHHKATUBHBIE U
UTPOBBIE TEXHOJIOTUH, IPOOJIEMHOE 00YUECHHUE.

[Ipu peamuzauMu  OpoOrpaMMbl  JOCTaTOYHO  MOAPOOHO  aHAJIU3UPYIOTCA
COBpPEMEHHBIE  JKCIIEPUMEHTAJIbHBIE  METOJbl  acCTPO(PU3UKU: BCEBOJIHOBAs
CHEKTPOCKONMS U KOPIYCKYJISIpHAsl CIEKTPOCKOIMS, @ TAKKE METO/Ibl aHAIN3a HAyYHbBIX
pe3yJIbTaTOB B 00JaCTU AaCTPOHOMHUYECKUX HCCIEIOBAHUMN, MO3BOJISIONIME H3BICKATh
MaKCUMajbHYl0 HH(pOpMaLui0 O (U3NYECKUX XapaKTEPUCTHKAX aCTPOHOMUYECKUX
O0OBEKTOB U O MPOLECCAX, MPOTEKAIOIIUX B HUX.

B coBmecTHOW ¢ mpemnojaaBaTeneM padoTe OO0y4arolMMHCS paccMaTpUBAIOTCS
HEIMOCPEICTBEHHO aCTPOHOMUYECKHE OOBEKTHI, AHAIU3UPYIOTCS UX MOJEIU, TUHAMUKA
npoueccoB. [Ipu 3ToM 0coboe BHUMaHUE yAENIIeTCsl BONPOCaM, KOTOPhIE, KaK MPAaBUIIO,
HEJOCTATOYHO OCBEIIAIOTCS B TPaJAMLHMOHHBIX KypcaX «OKpyXawoluil Mup»,
«Maremaruka», «®Pusuka», «leorpadus». Tak, Hanmpumep, U3 BCEX arperaTHbIX
COCTOSIHUM BellecTBa BO BceneHHOW MakCMMallbHO pacpoCTpaHeHa IjIa3Ma BO BCEX €€
MIPOSIBJIEHUAX — OT XOJIOJTHOU 10 cBepXropsaueul. [1oaToMy aHaimn3 ria3MeHHbIX SIBICHUN
3aHMMaeT JOCTAaTOYHO OOJIBIION 00bEM B COJIEPKAHWU TMPOTPAMMBI. 3HAYUTEIBHOE
BHHMAaHME YJIEISAETC IMpOIEccaM HYKJIEOCHHTE3a Ha pa3JIMYHBIX 3Talax 3BOJIOLUU
3BE3/.

AcTpoHOMHUYECKHE OOBEKTBI — OTO E€CTECTBEHHbIE (Pu3nMyecKkue J1adopaTopud,
MO3BOJIAIOIINE HM3y4yaTh SIBICHUS W (U3NYECKUE YCIOBUSA, KOTOpbIE B MPUHIUIE HE
peanu3yemMbl B 3€MHBIX YCJIOBHSIX, HAallpUMEp, CBEPXBBICOKHUE IJIOTHOCTH BEIECTBA,
CBEPXBBICOKHE TEMIIEPATYPbl U HAMPSHKEHHOCTU SJIEKTPUUYECKUX U MATHUTHBIX TOJEH,
MHOTHE pensiTuBUCTCKUE P (dekThl. B mporpamme nmpenycMOTpeH aHalv3 Takoro poja
SBJICHUN.

HoBusna

[Ipenmer «AcTpoHOMHS» B 001I€00pazoBaTeibHOM mikoje u3ydaercs B 10-11
KJlaccax B HEOOJIbIIOM 00BbEME. MHOrME BOMPOCHI JOBOJIBHO MOBEPXHOCTHO OTPaKEHbI
B [pOrpaMMax HayaJbHOM M  OCHOBHOM IWIKOJbL:  «OKpYXalOMMA  MUDPY,
«EctectBO3HanMNey», «Pusnka», «I'eorpapus». OgHako OONIBIION EPEPHIB B U3YUCHUU
JaHHBIX KypCOB M HECHUCTEMHOCTh MOJa4yl MaTepuana OKa3bIBaIOT HEeOJarompusTHOE
BO3/ICiiCTBHE HAa (POPMUPOBAHUS €TUHON KAPTHUHBI MUPA Y TIOAPOCTKOB.

Jannast oOpa3oBaTenpHasi MporpaMMa MpU3BaHa BEpPUPHUIMPOBAHO MOKA3BIBATH
cucteMbl Meramupa, TpPUYMHBI W CIEACTBUS  ACTPOHOMHYECKHX  SIBJICHMIA,


https://docs.cntd.ru/document/566085656#6580IP

ABOJIIOLIMOHHBIX MPOILIECCOB BO BceneHHOM, ramakThkKax, 3BE3[HbIX M IUIAHETHBIX
CHCTEMaX, Ha INIaHETaX.

B oOpasoBaTenpHy0 NporpaMmy BKIIFOYEHBI MPAKTUYECKUE PabOThI, BBHITIOJTHEHUE
KOTOPBIX TIpEAroJiaraeT pPa3HOOOpPa3HYI0 JEATENIbHOCTh 110 YCBOSHHUIO HOBBIX
ACTPOHOMHMYECKUX 3HAHUM M TTOHSATUM, MTO3BOJISET MPUOOPECTH OIBIT ACTPOHOMUYECKHUX
HaOJII0JICHHUM, pacIIUPUTh KOMIIETCHIIMN 00YyJaIOIIUXCS.

Hear nporpamMmmbl — GOpMUPOBAHHWE HAYYHOTO MHPOBO33PEHHS B 00JacTU
ACTPOHOMHMYECKUX 3HAHUM HAa OCHOBE M3y4YeHUsI 00BEKTOB Meramupa v ux 3BOJIOIUH B
YCIIOBUSIX JOTIOJHUTEIBHOTO 00pa30BaHusI.

JlocTrKeHue 1S OCYIIECTBISCTCS 32 CUET PEIICHUS CAEAYIONIUX 3a/1au:

- JaTh OCHOBBI 3HAaHUW O METOJAX W pe3ysbTaTax HCCIEIOBAHUS (PU3HUECKON
MPUPOABI ACTPOHOMHUYECKUX OOBEKTOB M HMX CHCTEM, O SBICHHSX W TIpoleccax,
MPOUCXOIAIINX BO BeeneHnou;

- JaTh MPEACTABICHUE O TMPOUCXOXKICHUU U DBOJIONMU HEOECHBIX Tel U
Bcenennoii B 1ieaom;
" pacKpbiBasi aCTPOHOMUYECKYIO KapTUHY MHpPA, CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO

y IIKOJBHUKOB COBPEMEHHOIO €CTECTBEHHOHAyYHOTO MHUPOBO33PEHUS, B KOTOPOM

UenoBek paccMmaTpuBaeTCsl KaK 4acThb HPUPOJbI, IulaHeTa 3eMiisi — KaK OTKphITas

CaMOOpPraHM3yIoIasics cUcTemMa, BcelneHHas — Kak LEIOCTHAas 3BOJIIOIUOHUPYIOIIAs

CUCTEMA;

. 3aKpENUTh  HEKOTOpble  (pU3MYECKHe,  XHMHYECKHE,  MaTeMaTU4YEeCKUe,

reorpaduueckre, reoJornueckue 3HaHWS U TPEACTaBIICHUsS], MOJTy4yaeMble B CpeIHEH

1IKoJje, u cOpMUPOBATH LIEJIOCTHYIO KAPTUHY MUpPa HAa HAYYHOW OCHOBE;

" U3YYUTh M TMOHSATH CYHUIHOCTh KOHEYHOTO uYuciaa (yHIaMEHTaJIbHBIX 3aKOHOB
€CTECTBO3HAHUSI, OMNPEACIAIOMMNX OOJMK COBPEMEHHOM acTPOHOMUM, K KOTOPHIM
CBOJUTCS MHOXXECTBO YACTHBIX 3aKOHOMEpHOCTeH (u3uku, xumuu, reorpadpuu u
rCOJIOTUH, a TaKXe O3HAKOMUTHCS C TMPUHIMIAMUA HAY4YHOTO MOJEIUPOBAHUS
MIPUPOJHBIX SIBJICHU;

* chopMHUpOBATH SICHOE TPEACTaBICHHE 00 aCTPOHOMHUYECKON KapTUHE MHUpa KaK O
BOKHEUIIIEM PAIMOHAIIBHOM M ICTETHUYECKOM achekTax (popMUpOBaHUS 1IEIOCTHOTO
MHUPOBO33pEHUS;

" pa3BUTh JOOO3HATETHLHOCTh W TIO3HABATENBHBIA HMHTEPEC K HCCIEIOBAHUIO
ACTPOHOMUYECKUX SBJICHUU;

" CHOCOOCTBOBATH PA3BUTHUIO JIOTHKO-AHAIUTUYECKUX CIIOCOOHOCTEN 00yUarommxcs;

* chopMUpOBaTh MPAKTHUYECKUE YMEHUSI U HaBBIKK B pabOTE€ C aCTPOHOMHYECKHUMHU
HMCTOYHUKAMU: TIOJIBUKHAS KapTa 3BE3IHOr0 HeOa, 3BE3/IHBIC aTJIachl, CIIEKTPHI 3BE3/1
u ap.;

" BOCIUTATh JIMYHOCTHOE TpeOoBaHME B Bepuukamuu 000N  MOTydaeMoit
uH(bopManuu.

Omnpenenenue 00bemMa, CcoAep:KaHUSA W IUIAHMPYEMBIX  Pe3yJbTATOB
IpOrpamMMbl  OCYHIECTBIISIOCh HMCXOJi M3 KOHUEHTPUYECKOTO TMOoaxojaa u oOmei
HaIpaBJICHHOCTH MPOTrpaMMbl, B TOM YHCJI€ NPOIMEAEeBTUYECKOU B 5-9 kiaccax, u u3
TOT0, YTO MPOTPaMMa COCTABIISLIACH ISl YUAIIMXCSI, UMEIOIINX BHICOKYIO MOTHUBALIMIO U
MPOSIBIISIIONINX MAaTEeMAaTHYECKHE CTIOCOOHOCTH.

KonunuecTBo vacos B rox:

st 5-10 xkmaccoB — 64 daca, opraHu3aiys 3aHsITHE 2 pa3a B Henemo 1o 1 gacy,
wiu 1 pa3 B Hexento no 2 yaca.



OTinYNTEeNbHOH OCOOCHHOCTBIO TIPOIPAMMBI  SIBIIIETCS KOHLIEHTPUYECKUN
NOAXOJ TOCTPOCHHMS MpOorpaMMbl M €€ IPONEAECBTHYECKAs HAMPABIECHHOCTb.
[TporpamMmMa oOecrnieunBaeT rOTOBHOCTh K IPHUMEHEHHUIO aCTPOHOMHUYECKUX 3HAHUU B
JOPYTUX JUCLUIUIMHAX U SBJIETCS OCHOBOM JJIsi YCHEIIHOIO YCBOCHMSI MaTEMaTHKH,
(U3UKH, XUMHH.

Cpok peam3anuu IporpaMMsbl — 71€eT.

@opMbl OpraHu3aliii 3aHATHH: TEOPETUUYECKHE M IPAKTUYECKUE 3aHATUA,
DKCKYpCUM B  IUIAaHETapui, WIPbI, BBHIIOJHEHUE WHAMBUAYAJIbHBIX  3aJaHUN
(camocTosiTenpHas padota), 1 pas B Heaemo 1o 2 yaca jj1s 5-10 kimaccos.

O:xupaembie pe3yabTaTbl 00YYEeHUS

B kon1e o0yuenust o0yuaronuecs/BOCIUTAHHUKH

3HAIOT:

- ICTOPHIO PA3BUTHS U COBPEMEHHBIE MMPOOJIEMbI ACTPOHOMUYECKUX HAYK;

- OCHOBHBI€ IOJIOKEHUS, 3aKOHbI, U METOJIbI ACTPOHOMHH;

- CTPYKTYPHBIE YPOBHH U MUEPAPXUIO KIIOUYEBBIX CUCTEMHBIX 00BbEKTOB Meramupa,
UX B3aUMOCBSI3U U (PYHKIINU;

- MECTO U pOJIb YEJI0BEKA BO BeeneHHo;

- (yHIaMeHTaJIbHbIE 3aKOHBl (DYHKUMOHUPOBAHUS M Pa3BUTHUS, CBOWCTBEHHBIE
YPOBHSIM opranusanuu Meramupa;

- OCHOBHBIE 3aKOHOMEPHOCTH HBOJIFOLMHU BceeneHHoil.

YMEIOT:

- HUCHOJIb30BaThb OCHOBHBIE IIOJIOKEHHUS AaCTPOHOMHMM UM  KOCMOJIOTMH B
UCCJIEI0BATENbCKON EATEITbHOCTH;

- IPEACTaBUTh aJ€KBAaTHYI0 COBPEMEHHOMY YpPOBHIO 3HAHUH aCTPOHOMHUYECKYIO
KapTUHY MUPA;

- 000011aTh, AHAIU3UPOBATH W CHHTE3UPOBATH AMIIMPUYECKUE pE3YyJbTaThl U
TEOPETUYECKHE MOJIOKEHNUS;

- TPUMEHATh 3HAaHUA O COBPEMEHHOW KapTHMHE MHpPa, O COBPEMEHHBIX
JOCTHKEHUSIX aCTPOHOMUYECKUX HAYK B 00pa30BaTENIbHON 1E€ATEIbHOCTH;

- paboTaTh C MOABMKHOM KapTOM 3BE3IHOTO HeOa, 3BE3JHBIMU aTJiacaMu,
ACTPOHOMUYECKHUMH CIIPAaBOYHHUKAMHU U KaTaJloramu;

- pacro3HaBaTh CO3Be3/1Ms Ha HeOe, BECTH HAOII0ACHUS 3a IIJITaHETaMU U 3BE3/1aMU;

- BOCIIPUHMMATh aCTPOHOMHUYECKYIO MH(OPMAIINIO, CTaBUTh LIEIH U BBICTPAUBATh
IIyTH JTOCTHXKEHUS PE3yJIbTaTa;

- pelmatb TUINOBBIE W HECTAaHAAPTHBIE 3aJauyd M3 Pa3IUYHBIX oOJacTei
ACTPOHOMMYECKOU HAYKH;

- paboTath ¢ pa3HOOOPa3HBIMU UCTOYHUKAMU aCTPOHOMUYECKON MHPOpMALINH;

- NPUMEHATh B TOBCEIHEBHOW U3HMU IMOJTYYEHHBIE TEOPETHUYECKHE 3HAHUS B
00JIaCTH aCTPOHOMHYECKUX HAYK;

- 33/1aBaTh BONPOCHI, OPUEHTUPOBATHCS B IOCTAHOBKE 33/1a4H;

- OTBICKUBATh [IPUYMHBI SBJICHUN IPUPOJIBL;

- NOpOSBIATh HAJIWYUME CBOErO0 MHEHMS, YYTKOCTb K IPOTHUBOPEUMSM,
PAaCKOBAHHOCTb MBICIIEH, KPUTUYHOCTb.

- B3aMO/JICIICTBOBATH C KOJUIEraMu, padoTaTh B KOJJIEKTUBE,

- IEp’KaTh dK3aMEH.

Pe3yjbTaTbl OCBOCHHSI IPOTPAMMBI  OINPEAENSIOTCA €  HCIOJIb30BAHUEM
PEUTUHIOBON OLIEHKH JOCTMKEHHM ydanuxcs o yueOHomy npeamery. Ha ocHoBanumu



kodddummenToB cnoxHocTn (mamee — Keim) w 3Haummoctu  (mamee - KB3H.)
paccunTtbiBaeTcs pedTuHr (Ilpunoxenue).

KoHTposib 0cBOeHUsI IPOrpaMMBbl — TEKYIUN, TPOMEKYTOUHBIN U UTOTOBBIH.

Texymuii KOHTPOJb OCYIIECTBIACTCS B (OPME YCTHBIX OTBETOB, MHUCHMEHHBIX
CaMOCTOATENbHBIX PabOT, MpaKTHUYECKUX padoT, NPOBEPKH JOMAIIHEro 3aJaHusl.
[IpoMekyTOUHBIN KOHTPOJIb OCYHIECTBISETCS B (POpME KOHTPOJBHBIX PaboOT Mo TeMam
win 6s0kaMm. MITOroBelil KOHTPOJIb — B (pOpME UTOTOBOW KOHTPOJIBHOM pabOThI MOCIE
KOKJOTO roja OOy4YeHHUs, BKIIOYAIOMIEH TEOPETHUECKYI0 M MPAKTUYECKYI0 4YacTh
(mporpaMMoi He IPEeIyCMOTPEHO UCII0JIb30BAaHUE TECTOB JIJISI UTOTOBOTO KOHTPOJIS).



5 kaacc [64 yaca, 2 yaca B HeeJ0]

YYEBHO-TEMATHYECKHWH IVIAH 5 KJIACCA

O01ree K0JI-BO

B TOM 4YHuCJIC

Ne HaumeHnoBanue teM U 0JI0KOB BT YT TEOPEeTHYECKHE | MPAKTHYECKHE Kca. K3H.
4yacel 4yacel

Tema 1 | BBeneHue B aCTPOHOMHIO 5 3 1

brnox 1 | Hayka actpoHoMus 2 2 3 5

Biok 2 OOBEKTHI HCCIICIOBAHUS B ACTPOHOMHH 2 1 1 2 4
Koumponvnasa paboma no meme Nel 1

Tema 2 | UcTopusi pa3BuTHSI NPEICTABJEHHI 0 KOCMOCe 9 5 3

biok 1 | ActpoHomus JIpeBHero mupa 2 2 3 4

brnok 2 | ActpoHomust CpeJHEBEKOBbS 2 1 1 2 2

brnox 3 | PeBomonus B acTpoHOMUU 2 1 1 3 )

brox 4 | Jloctwkenus B actpoHomuu 20 u 21 BB. 2 1 1 4 5
Konmponvnas paboma no meme Ne2 1

Tema 3 | Crpykrypa Beenennoi 5 3 1

Bbioxk 1 EnuHune! 1nuHbel B aCTpPOHOMUHT 2 1 1 2 4

biiok 2 | OcHOBHBIE COCTaBIIAIOIINE 3JIEMEHTHI BeenenHoit 2 2 4 5
Konmponvnas paboma no meme Ne3 1

Tema 4 | 3Be3gHOE HEOO OCCHHE-3MMHEI0 CE30HA 17 11 5

bnok 1 | Mopaens HeOecHO cdeps 4 3 1 5 5

Bbiok 2 Co3sBe3nug 6 4 2 4 4

brox 3 | 3Be3gHOE HEOO OCEHU U 3UMBI 6 4 2 2 4
Koumponvnas paboma no meme Ned 1

Tema 5 | Mup 3Be31 13 <) 3

Baok 1 Knaccudukanus 38e3n 6 5 1 4 5

Brok 2 | DBomronus 3837 4 3 1 3 5

bnok.3 | [InaneTs! y Apyrux 3e3. 2 1 1 4 4
Koumponvnas paboma no meme Nes 1

Tema 6 | Coanne I 4 2

brnox 1 | BHyTpeHHee u BHewHee ctpoeHne ConHia 3 2 1 4 4




Koumponvnas paboma no meme Ne7

Biok 2 AxTuBHBIE 0Opa3zoBanus Ha CoJHIIe 3
Koumponvnas paboma no meme Neb 1

Tema 7 | 3Be3aHOe He0O BeceHHe-JIETHEI0 Ce30HA 7
baoxk 1 3Be3aH0Ee HEOO BECHBI U JIeTa 4
bnok 2 | Kapra 3Be3nHoro Heba 2
1

1

HTorosasi KOHTpoJIbHAAA padoTa

Bcero




COJIEP)KAHUE ITPOI'PAMMBI
5 kaace

TEMA 1. Beenenne B actponomuio (5 yacoB)

bnox 1. Hayka acmponomus (2 waca).

OnpeneneHue HayKd AacTPOHOMHUH, €€ paslelbl U 3aJaud. ACTPOHOMHUS U
acTpoJjorusi. MeToibl acTpOHOMUH.

bnox 2. Obwexmor uccnedosanus 6 acmponomuu (2 uaca).

Omnpenenenue HebecHoro tena. Ilonarus Bceenennoit u Kocmoca. Bukropuna
«Pernrenre acTpPOHOMHYECKOTO KPOCCBOPIa» Ha TeMy «BHbl HEOSCHBIX TEID».

Konmponvnasa paboma no meme 1.
TEMA 2. Uctopusi pa3BuTHsi npeacTaBiieHnii o kocmoce (9 yacon)

bnox 1. Acmponomus Jlpeeneeo mupa (2 waca).

Kaptuna wmupa B gpeBHeM FErunte wu I'penuu. ['eounentpuueckas wu
reJIMOLICHTpUYECKast Moesu Mupa Apuctorena u Apuctapxa CaMOCCKOro.

bnok 2. Acmponomusi Cpeoneserosws (2 uaca).

Kaprtuna mupa B «reMHbIe Bekay. JlocTikeHUs apaOCKUX aCTPOHOMOB.

bnox 3. Pesomoyus 6 acmponomuu (2 waca).

3agaun acTpoHOMHHM B 310Xy Bo3poxnenus u Hooro Bpemenu. OtkpsiTus H.
Konepnuka, I'. I'anunes, . Kennepa, Y. HetoTona, Y. I'epmens, Y. JleBepne.

Bukropuna «PellieHre acTpOHOMUYECKOTO KpOCCBOpJa» Ha TeMy «Benuuaiimiue
aACTPOHOMBI MPOIIIOTO U UX JOCTUKEHUS.

bnox 4. loctrwkenus B actpoHomun 20 u 21 BB. (2 uac).

OtkpeiTusi B actpoHomuu Hoseitmero Bpemenu. Pabotel A.JiHmTeiHa, 3.
Xab0na u ap.

Koumponvnas paboma no meme 2.
TEMA 3. Ctpykrypa Bcesnennoii (5 yacon)

bnox 1. Eounuyel onunst 6 acmponomuu (2 uaca).

[ToHsITHE ACTPOHOMUYECKOMN €IMHUIIBI, CBETOBOTO I'OJA.

Ilpakxmuueckas wacms.: peUIEHUE 3aJad C UCIOJIB30BAHUEM PA3IUYHBIX €IMHUI]
JUTHHBI.

bnox 2. Ocnosuvie cocmasnsrowue snemenmol Beenennoti (2 uaca).

DneMeHTHI sI9eucTol CTpyKTyphl Beenennoit. Bospact u pa3mep HabmomaeMoit
Bcenennoit. [Tonoxenne 3emnu Bo Beenennon

Konmponvnas paboma no meme 3.
TEMA 4. 3Be31H0e He00 oceHHe-3uMHero ce3oHa (17 yacoB)

bnox 1. Mooenw nebecnoii cgpepol (4 uaca).

Onpenenenue HebecHol cdepol. CocTapistonue HeOeCHON cepbl: 3eHUT, HAIUP,
OTBECHasl JINHUS, ICTUHHBINA TOPU30HT, MOJIOC MUPA, OCh MUpPA.

Ilpakmuueckasa uacmsv: TOCTPOCHUE OCHOBHBIX TOYEK, JIMHUM U IUIOCKOCTEH Ha
MoJieTl HeOeCHOM cephl.

brnok 2. Cozsezous (6 uacos).

OnpeneneHue co3Be3Ausi, TpaHUIbl co3Be3quid. [loHATHE JMHUM HKIUNTUKH.
3oMaKanbHble, HE3aXOJsIue, HEBOCXOMSIIUE, 3aXOJsIIee-BOCXOSIINE CO3BE3AUS.
Oxkomnonossipabie co3Be3anst CeBepHOro MoTyapusi.
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Ilpakmuueckas uacmsb: HaXOXKJIEHNE 30IMAKATHHBIX U OKOJIOTOJISIPHBIX CO3BE3IUI
Ha MOJIeJIu HeOecHOM cdephl.

bnok 3. 36e30n0e nebo ocenu u sumoi(6 waca)

Cos3Be3mus  pa3HbIX ce30HOB. OceHHWEe U 3uMHHE co3Be3fus CeBepHOTO
MOJTyIIIAPHsI, UX TIIaBHBIC 3BE3/Ib 1 HHTEPECHBIC OOBEKTHI.

Ilpaxmuueckas uacmy: ONpEACICHUE B3aUMHOTO PACIIOJIOKECHHUS  TJIaBHBIX
OCEHHUX U 3UMHHX CO3BE3/IMi Ha MOJIeTI HeOECHOU C(hepHl.

Konmponvnas paboma no meme 4.

TEMA 5. Mup 3Be31 (13 yacoB)

bnox 1. Knaccugpurayus 36e30 (6 uacos).

[Tonsitue 0 3Be3me Kak O0COOOM COCTOSIHMHM MaTepud. |epMOSACPHBIE PEaKIun
cuHTe3a. Pa3Mmepsl, Macca, IIOTHOCTH 3BE3/, MX TeMIlepaTypa W TOKa3aTelu IIBETa,
XUMUYECKUM cocTaB. Camble u3BeCTHbIE 3Be3bl. [lOHSATHME 3BE3MHOM BEIWYMHBL.
Knaccuduxanus 38e37 o 0jiecky, pazmepam, TEMIIEpaType, CIEKTPY.

Ilpakmuueckas yacms.: BUKTOpHHA «Pelienrne acTpOHOMUYECKOTO KPOCCBOPIa» Ha
temy «Knaccudukanms 38e31.

bnok 2. Deontoyus 36e30 (4 uaca).

3apoxaeHue 3Be3/, MPOTO3BE3/Ibl. DTaIlbl SBOIIOINN 3B€3]] PAa3IUYHON Ha4YaIbHON
Macchl. [louaTust o 6enbIx Kapivkax, HEHTPOHHBIX 3BE3/1aX, YEPHBIX JbIpax.

Ilpakmuueckas yacms. TOCTPOCHUE CXEMBI DBOJIIOIINH 3BE3/I.

bnox 3. Inanemut y opyeux 36e30(2 waca)

Omnpenenenne dK30MIaHEThl. VICTOPUS OTKPBITHS SK30TUIAHET, UX KIacCU(DUKAIUS
0 Macce B TeMrieparype. MeToapl 00HapyKEHHsI: METOJT TpaH3UTa U KOJICOaHUH.

Ilpakmuueckas wacmob: KiIaccU(UKAIUSA DJK30IJIAHET HA TIPUMEpE IUIaHET
COJIHEUHOM CUCTEMBI.

Konmponvnas paboma no meme 5.

TEMA 6. Coanue (7 yacoB)

bnok 1. Buympennee u énewnee cmpoenue Connya (3 waca)

Xapakrepuctuku ConHIIA: BO3pacT, pa3Mepbl, Macca, XUMHUYECKHUU COCTaB,
CIEKTpaIbHBIN Ki1acc. BHyTpennue 30061 CoJHIIa U CTPOSHUE aTMOC(EPHI.

bnox 2. Axkmuenvie oopazosanus na Coanye (3 uaca)

ConHeuHast akTUBHOCTh, aKTUBHBIC 0Opa3oBaHusi Ha ComHile. BiusiHue Ha KU3Hb
Ha 3emiie, UCTOPUUYECKUE JTaHHBIC.

Ilpakmuueckas yacms: BUKTOpUHA «PeleHre acTpOHOMUYECKOTO KPOCCBOPIa» Ha
Temy «Bubl akTUBHBIX 0Opa3oBaHuii Ha COJTHIIE.

Konmponvnas paboma no meme 6.

TEMA 7. 3Be31H0e HeGO BeceHHe-JIeTHero ce3oHa (7 4acoB)

bnox 1. 36e30n0e nebo secnol u nema (4 waca)

Co3Be3musi pasHBIX Ce30HOB. Becennume wu JjetHue co3pe3auss CeBepHOTO
MOJTyTIIAPHs, X TJIaBHBIC 3BE3/Ibl 1 HHTEPECHBIE OOBEKTHI.

Ilpakmuueckas yacms. ONPEACICHUE B3aWUMHOTO PACIOJOXKECHHS TJABHBIX
BECCHHUX U JICTHUX CO3BE3MI Ha MOJIEHN HEOSCHOM Chephl.

bnox 2. Kapma 36e30n020 neba (2 uaca).

Ilpakmuueckas yacms: HAX0XKJICHUE CO3BE3/INI BECHBI U JIETa HAa KapTE 3BE3THOTO
HeOa Ha mmpote buiicka.
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Konmponvnasa paboma no meme 1.
HNroroBasi koutpoJsbHas padora (1 yac).

HToro: 64 gyaca.
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6 xaacc [64 yaca, 2 yaca B HeeJI0]

YUYEBHO-TEMATHYECKHWH IJIAH 6 KJIACCA

O01ree K0JI-BO

B TOM 4YHuCJI¢

Ne HaumenoBanue TeM u 0JI0KOB BT YT Teop(:r;:::fcxne npa]c::(:jcxne Kea. K3n.

Tema 1 Crpoenne CoJIHEYHOIi CHCTEMBbI 29 16 12

Bbioxk 1 Knaccudukanms o0bekToB COTHEYHON CHCTEMBI 2 2 2 5

broxk 2 [1naHeTsbI 3eMHOI TPyMITBI 8 6 2 4 4

biok 3 [ImaHeTsI - TUTAHTHI 8 6 2 4 4

bnoxk 4 Massie Tena CoTHEUHON CUCTEMBI 4 2 2 3 3

bnok 5 Pa3meprr ConHeuHoi cucTeMbl 4 4 4 )

Biok 6 Uccnenosarensckue Muccu B COJIHEUHOH CHCTEME 2 2 2 4
Konmponvnas paboma no meme 1 1

Tema 2 3Be31HOE HE0O OCCHHE-3MMHEr0 Ce30Ha 7 4 2

brnok 1 Mopenb HeOecHOI cdepsl 2 2 5 5

boxk 2 3Be3/1HOE HEOO OCEHU U 3UMBI 4 2 2 2 4
Konmponvnas paboma no meme 2 1

Tema 3 Kon¢urypanuu mianer 13 8 4

biok 1 Bunumreie n nedCTBUTEILHBIE IBUKCHUS IUIAHET 2 2 4 5

Biok 2 KoHduryparuu BepXHuX ¥ HHKHHUX TUIAHET 4 2 2 4 5

brnok 3 Cucrema 3ems-Jlyna 4 2 2 4 5

biok 4 3aTMeHus 2 2 4 5
Konmponvnas paboma no meme 3 1

Tema 4 OpueHTHpPOBaHNE B ACTPOHOMHUH 9 4 4

Biok 1 CriocoGbl OPHEHTUPOBAHKS HA MECTHOCTH 1 1 2 4

Biok 2 OpHUEHTUPOBAHHKE TI0 ACTPOHOMHUECKUM MTPU3HAKAM 3 1 2 4 4

Biok 3 CHcTeMBI KOOPMHAT B ACTPOHOMHHU 4 2 2 4 S
Koumponvnas paboma no meme 4 1
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Tema 5 3Be3aHOe HEe00 BeCeHHe-JIeTHEero ce3oHa 5
baoxk 1 3Be3H0e HE0O BECHBI U JIETa 4

Koumponvnas paboma no meme 5 1
HToroBasi KOHTpPoOJILHasI padoTa 1
Bcero 64
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COJEPKAHHUE ITPOI'PAMMBI
6 KiIacce

TEMA 1. Ctpoenue CostHeuHOii cucTeMbl (29 yacoB)

bnox 1. Knaccugpurayus o6vexmos Conneunoii cucmemvi (2 uaca)

Knaccuduxanus 00bexkToB COTHEYHOM CUCTEMBI 10 yianeHHOCTH oT CoJIHIIA U 110
pazMepam.

Ilpaxmuueckas uacmob: BUKTOpUHA «Pellienre acCTpOHOMHYECKOTO KPOCCBOP1a» Ha
temy «HebecHbie Tena COTHEUHON CUCTEMBIY.

bnox 2. [Tnanemwi 3emnoui epynnwi (8 yacos)

OO01Me 3aKOHOMEPHOCTH IUTAHET 3€MHOM rpynnbl. OnucaHue Kakaou U3 IUIaHET,
MOJIEIM BHYTPEHHET0 CTPOCHUSI, 0COOEHHOCTU aTMocdepsl U penbeda.

Ilpaxmuueckas uacmob: BUKTOpUHA «Pelienre acTpOHOMHYECKOTO KPOCCBOP/1a» Ha
TeMy «[lmaHeTsl 3eMHOM TPYHIIBD».

bnox 3. Inanemwi- cucanmet (8 uacos)

OO611e 3aKOHOMEPHOCTH TUTAHET-TUTaHTOB. ONKcaHue Kaxa0u U3 IJIaHET, MOJIeTTU
BHYTPEHHETO CTPOEHHUS, OCOOCHHOCTH aTtmocdep, penbeda W MarHUTHBIX TOJICH.
CryTHUKH IJIAHET-TUTAHTOB.

Ilpakmuueckas yacms.: BUKTOpHHA «Pelienrne acTpOHOMUYECKOTO KPOCCBOPIa» Ha
TeMy «[[JTaHeThI-TUTAHTBI U UX CITyTHUKW.

brok 4. Manvie mena Conneunotl cucmemol (6 wacos)

Knaccuduxanus maneix ten CoimHeuHol cucteMbl. OCOOEHHOCTH MPOUCXOKIACHUS
U IBYOKCHUS.

Ilpaxmuueckas uacmob: BUKTOpUHA «PelieHre acTpOHOMHYECKOTO KPOCCBOP1a» Ha
teMy «Knaccudpukauust manbix Ten ConHEUHON CUCTEMBDY.

brok 5. Pasmepor Conneunoti cucmemol (4 waca)

Ilpakxmuueckas yacmy: pelICHUE KOJIMUYECTBEHHBIX 3a/1a4 HA TEMY.

bnox 6. Hccneoosamenvckue muccuu 6 Conneunoui cucmeme (2 waca)

Tumel nccmenoBaTeIbCKUX MHUCCHH, 0COOCHHOCTH JBHXKeHHS KA M pemraembix
3anay. Mcropus uccienoanusi COTHEUHON CUCTEMBI U OJIMKAUIITNE TIEPCTICKTUBHI.

Koumponvnasa paboma no meme 1.

TEMA 2. 3Be31H0€ HeOO OCeHHe-3UMHEro ce30Ha (7 4acoB)

bnox 1. Mooenw nebecnoii cghepol (2 uaca).

CocraBnsitomye HeOecHO# cdepbl: OTBECHAS JIMHUS, UICTUHHBIA TOPU30HT, MOJIIOC
MHUpa, OCh MUpa, HeOecHbIN MepuaraH. KynbMuHaus co3Be31uii U CBETHII.

brnok 2. 36e30n0e nebo ocenu u 3umvi(4 uaca)

Ocennue u 3uMHHE co3Be3auss CeBEpHOro MOJyIIapusi, UX TJIABHBIE 3BE3/bl U
UHTEPECHbIE OOBEKTHI.

Ilpaxmuueckas uacmo: HaOIIOACHUS CO3BE3IMM HA OTKPBITOM IIIOIIAIKE.

Koumponvnasa paboma no meme 2.

TEMA 3. Koudurypanuu ninader (13 yacon)

bnok 1. Buoumvle u deticmseumenvhble 08udicenus niarem (2 uaca)

Habmonenue mmaner ¢ 3emiau u u3 KocMoca. I[Ipsimoe u oOpaTHoe IBUKEHHE
IJIAaHET Ha 36eMHOM HeOe, CTOSHUE.
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Ilpaxmuueckasa uacmuv: pazdop cxeMbl 00pa30BaHHUA METIM TPACKTOPUH Ha
npumepe Mapca.

bnok 2. Kongpueypayuu nudsicnux u eepxnux niavem (4 uaca)

Huxuue wu BepxHue 1utaHetbl. [loHsiTHe KOHGUTYpaluu IUJIAHETHI, BUbI
KOH(DUrypanuii 17151 pa3iMyHbIX IJIaHET.

Ilpaxmuueckas wacms.: TIOCTpOCHUE cxeM KoHurypanuii ais Benepsl u Mapca,
pelieHre Ka4eCTBEHHBIX 3a/1a4.

bnok 3. Cucmema 3emnsa - Jlyna (4 uaca)

JiBuxenue u ¢asbl Jlynsl. [loHATHE CHHOIMYECKOTO U CHAEPUYECKOTO TIEPUOIOB.

Ilpaxmuueckas wacms: MOCTpoeHUE cxeMbl (a3 JIyHbI.

bnok 4. 3ammenus (2 waca)

3atmenuns Connua u Jlynsl. Bimsiaue JlyHsl Ha 3eMitro, IPUIKMBEI.

Ilpakmuueckas wacms: OCTpOCHUE cxeM 3aTMeHni 1id ConHua u JIyHbI.

Koumponvnas paboma no meme 3.
TEMA 4. OpuentupoBanue B actponoMun (9 yacon)

bnox 1. Cnocobwl opuenmuposanus na mecmuocmu (1 uac)

Onpenenenue opueHTupoBaHus. OpUEHTUPOBAHUE IO KOMIIACY U MECTHBIM
MIpU3HAKaM.

bnok 2. Opuenmuposanue no acmponomuueckum npusnaxam(3 vaca)

OpuentupoBanue no Conuny, Jlyne, co3pezgusim (M. Menseauia, Opuow,
Kaccuomnes)

bnox 3. Cucmemwr koopounam 6 acmponomuu (4 waca)

["opu3oHTanbHAS M SKBATOPHAIbHAS CHCTEMBI KOOPIWHAT.

Ilpaxmuueckas uacmy: ONpENENCHNE HKBATOPUATBHBIX KOOPAMHAT 3Be37 Ha
MOJABUYKHOM KapTe 3BE€3JHOTO Heoa.

Konmponvnas paboma no meme 4.
TEMA 5. 3Be31H0€e He00 BeceHHe-1eTHero ce3ona (5 yacoB)

bnox 1. 36e30n0e nebo secnol u nema (5 wacoes)

Co3Be3nus pa3HbIX Cce30HOB. BeceHHue u setHue co3Be3nusi CeBEpHOTO
MOJTYIIApUs, UX TJIABHBIE 3BE3/Ibl U HHTEPECHBIC OOBEKTHI.

Ilpakmuueckas uyacms: HAONIOACHUS BECEHHUX CO3BE3JMM HA OTKPBITOM
TUJTOIIATIKE.

Koumponvnas paboma no meme 5.

HNroroBasi koutrpoJsbHas padora (1 yac).

Hroro: 64 yaca.
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7 kaacc [64 yaca, 2 yaca B HeJed10]

YUYEBHO-TEMATHYECKHWMH IJIAH 7 KJIACCA

O01ree K0JI-BO

B TOM 4YHuCJI¢

Ne HaumeHnoBanue teM U 0JI0KOB BT YT Teop(:r;:::fcxne npax::;icxne Kca. K3H.

Tema 1 3aKoHbI ABHKeHHS MIaHeT COTHEYHO# CHCTeMBbI 21 8 12

Brox 1 VpaBHEHUS CUHOIUYECKOTO JIBUKEHHUS 6 2 4 4 )

Biok 2 3akonsl Kemepa 6 2 4 4 S

Bnok 3 KocMmuueckue CKOPOCTH 8 4 4 4 5
Konmponvnas paboma no meme 1 1

Tema 2 3Be3aHOE HE00 OCEeHHEe-3UMHEro Ce30Ha 7 4 2

broxk 1 Mopenb HeOecHOH chepsl 2 2 4 5

biok 2 3Be31HOE HEOO OCEHU U 3UMBI 4 2 2 2 4
Konmponvnas paboma no meme 2 1

Tema 3 Orlpez[eJIeHnue pa3dMepoB HeOeCHBIX TeJl U PACCTOSTHUI 15 6 8
B CoaHeunoii cucreme (CC)

bioxk 1 Pa3smep u Macca 3emun 2 2 3 4

Biiok 2 VYT110BO# 1 TMHEHHBIN pa3Mepbl HEOECHBIX Tel 6 2 4 4 5

broxk 3 Omnpenenenue paccrostHui 10 HeOecHBIX Ten B CC 6 2 4 S S
Koumponvnas paboma no meme 3

Tema 4 TeJrecKONbI 13 8 4

biiok 1 Knaccudukanys TeaecKonon 4 2 2 3 5

Biok 2 XapakTepUCTHKHU TEIECKOIOB 4 2 2 4 5

brnoxk 3 OCHOBHBIE NPHEMHHMKH U3Iy4EHHS 2 2 3 5

brok 4 Pamuoreneckorbl 2 2 3 5
Konmponvnas paboma no meme 4 1

Tema 5 3Be31HOEe HE0O BeCeHHe-JIETHEr0 Ce30Ha 7 4 2

brnok 1 Monenb HeOecHOH cdepsl 2 2 4 S)
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brok 2 3Be31HOE HEOO BECHBI U JIeTa 4

Konmponvnas paboma no meme 5 1
HToroBasi KOHTpPoOJILHasI padoTa 1
Bcero 64
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COJEP) KXAHUE NIPOI'PAMMBI
7 kaace

TEMA 1. 3akonbl ABH:KeHus miiaHet (21 gac)

bnox 1. Ypasnenus cunoouueckozo osusicenus (6 uacos)

[TonsiTHe cuUIEPUUYECKOTO (3BE3THOTO) U CHUHOJIUYECKOTO MEPUOOB OOpaIleHUsI.
VYpaBHEHUS CUHOAMYECKOTO IBW)KCHUS 1JIs1 BEpXHUX U HUXKHUX TIAHET.

llpakmuueckas yacms. perieHUE pacyeTHBIX 3a/1a4 10 TeMe paszjena.

bnoxk 2. 3axonwr Kennepa (6 wacos)

Hcropus otkpeitus. [lepBsiid, BTOpor 1 TpeTui 3aKoHbl Keruiepa.

Ilpakmuueckas yacms. perieHUE pacueTHBIX 3a/1a4 TI0 TeME pa3jiena.

bnox 3. Kocmuueckue ckopocmu (8 uacos)

PacueTtnbie popmynsl aia 1-i u 2-if kocMuyeckux ckopocteil. [lonstue 3-it u 4-i
KOCMHUYECKON CKOPOCTH.

Ilpakmuueckas uacms: PEUICHHE PACUETHBIX M KAYECTBEHHBIX 3aJa4 IO TeMe
pasnena.

Konmponvnas paboma no meme 1.
TEMA 2. 3Be31H0€e He0OO 0CeHHe-3UMHEro ce30Ha (7 4acoB)

bnox 1. Mooenw nebecnoii cgpepol (2 uaca).

CocraBnsitome HeOecHO# cdepbl: OTBECHAs JIMHUS, UCTUHHBIA TOPU30HT, MOJIIOC
MUpa, 0OCb MUpa, HeOecHbI MepuanaHd. KynibMHUHALMS CO3BE3IUNA U CBETHUI.

brok 2. 36e30n0e nebo ocenu u 3umvi(4 uaca)

Co3Be3guss pasHbIX ce30HOB. OceHHME U 3uMHHE co3Be3auss (CeBepHOTo
TIOJTYIIIAPHS, UX TJIAaBHBIE 3BE3/bI 1 HHTEPECHBIC OOBEKTHI.

Ilpakmuuecxas yacms. HAOMIOEHUS CO3BE3UI HA OTKPHITOM IIIOIAJIKE.

Koumponvnas paboma no meme 2.
TEMA 3. Onpenesienne pa3mepoB HeOecHbIX Tea u paccTossHuii B CC (15 yaco)

bnok 1. Pasmep u macca 3emnu (2 vaca)

OmnswiT Dparocdena. [lapamerpst 3emnu: popma, paauyc, Macca.

bnox 2. Yenoswvie u nunetinvie pazmepol nebecnuvix men (6 uacoes)

[Tonsitue yrinosoro pasmepa tena. CBa3b MEXKAY YTIOBBIM U JIUHEHHBIM pa3MEPOM.

Ilpakmuueckas yacms. penieHUE pacuETHBIX 3a/1a4 TI0 TeMe pas3jena.

bnox 3. Onpedenenue paccmosinuii 0o nebecnvix men ¢ Conneunou cucmeme (6
uacoes)

[ToHsITHE TOPU3OHTANBHOTO MMapajuiakca. Paauosokais B aCTpPOHOMUM.

Ilpakmuueckas yacms. penmicHUE pacUETHBIX 3a/1a4 110 TEME pasjea.

Konmponvnas paboma no meme 3.
TEMA 4. Teneckonsl (13 yacos)

bnox 1. Knaccugurayus meneckonos (4 waca)

Uctopust teneckonuu. Camble 3HaMeHHUTbIE oOcepBaTopun Poccun u mupa. Bugasl
TenecKonoB. KimroueBbie y3I1bl pa3IMdHbIX BHIOB TEJIECKOIIOB.

Ilpakmuuecxas yacms’: 3HAKOMCTBO C TEJIECKOMUICCKAM HAOIIOACHUEM.

bnox 2. Xapakmepucmuxu meneckonos (4 uaca)

OnTuyeckas MOIIb, pa3pelieHue, yBeInIeHUe, anepTypa u ap.

Ilpakmuueckas yacms. permieHUE pacuETHBIX 3a/1a4 TI0 TeME pas3ferna.

bnox 3. Ocnoeuvie npuemnuku uzayuenus (2 waca)
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OBOJIIOLMS TNPUEMHHUKOB M3JIy4YeHUs: OT 4enoBedeckoro rmaza po [I3C.
XapaKkTepUCTUKH U BO3MOXKHOCTH Pa3IUIHbIX TPHEMHHUKOB H3ITyUCHUS.

bnox 4. Paouomeneckonwl (2 uaca)

[TpuHIMTT ASHCTBHS PAAHOTEIECKOIIOB M UX YCTPOHCTBO.

Konmponvnas paboma no meme 4.
TEMA 5. 3Be31H0e HE0O BeceHHe-JIeTHEr0 ce30Ha (7 4acoB)

bnox 1. Mooenw nebecroii cgpepuol (2 uaca).

Cocraisromye HeOSCHON cdepbl: OTBECHAs TUHUS, HCTUHHBIA TOPU30HT, TTOFOC
MUpa, OCh MUPa, HEOSCHBI MEPHUIUAH, TUHUS KU THKH.

bnok 1. 3sez0n0e nebo eecnvl u nema (4 uaca)

Co3Be3usi pasHBIX CE30HOB. BeceHHue wu JnetHue co3e3aus CeBepHOTro
IIOJTyIIAPHS, X TJIaBHBIC 3BE3/Ibl 1 HHTEPECHBIC OOBEKTHI.

Ilpaxmuueckas uacmv: HAOIIOJACHUS BECCHHUX CO3BE3IAMHA HA OTKPBITOM
TUTOTIAIKE .

Konmponvnas paboma no meme 5.

HNrorosasi koHTpoJbHas padora (1 gac).

Hroro: 64 gyaca.
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8 kiacc [64 yaca, 2 yaca B HeeJ0]

YUYEBHO-TEMATHYECKHWH IJIAH 8 KJIACCA

O01ree K0JI-BO

B TOM 4YHuCJIC

Ne HaumenoBanue TeM u 0JI0KOB BT YT Teop(:r;:::fcxne npa]c::(:jcxne Kea. K3n.

Tema 1 Onpenenenue paccrosinuii BHe COJIHEYHOM CHCTEMBI 13 4 8

biok 1 [onuHBIN TTapasuIake 6 2 4 4 S

biok 2 Onpenenenne paccrossauii BHe CONHEYHON CHCTEMBI 6 2 4 4 5
Konmponvnas paboma no meme 1 1

Tema 2 3Be31HOe HeOO OCEHHe-3MMHero ce30Ha 11 4 6

brmox 1 Monens HeOecHoM chepsl 6 2 4 4 5

bnok 2 3Be31HOE HEOO OCEHU U 3UMBI 4 2 2 2 4
Konmponvnas paboma no meme 2 1

Tema 3 Du3MYeCKHE XaPAKTEPHUCTHKH 3B€3]1 17 8 8

brok 1 OCHOBHBIE XapaKTEPUCTUKH 3BE3] 4 2 2 3 4

bnox 2 CrieKTpbl U3J1y4€HUs U TOTJIOICHUS 4 2 2 4 S

broxk 3 [IIxana 3Be31HBIX BEIUYUH 4 2 2 3 4

Biok 4 JlnarpamMma CIeKTP-CBETUMOCTD 4 2 2 3 S
Konmponvnas paboma no meme 3 1

Tema 4 BOJIIOLMS 3Be3]] 15 6 8

brok 1 3apoKIECHHE 3BE3]T 4 2 2 3 4

biok 2 Pa3nuuHble TPAEKTOPHUH SBOTIOLNH 3BE3] 10 4 6 4 5
Koumponvnas paboma no meme 4 1

Tema 5 3Be31HOE HEOO BeCEHHEe-JIETHEr0 Ce30Ha 7 4 2

brox 1 Monens HebecHoi chepsl 2 2 4 5

Biok 2 3Be3mHO0e HEOO BECHBI U JIETA 4 2 2 2 4
Konmponvnas paboma no meme 5 1

Hrorosasi kKoHTpOJIbHAsSI padoTa 1

Bcero 64
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COJEP) KXAHHUE NIPOI'PAMMBI
8 kiacce

TEMA 1. Onpenenenne paccrossHuii BHe CostHeuHO# cucTteMbl (13 yacoB)
bnox 1. I'oouunwvni napannaxc(6 uacos)
["opu3oHTaNBHBIN U TOIUYHBIN Mapasuiakckl HeOecHbIX Tel. [lonaTue mapceka.
IIpakmuueckas uacmo: pelieHHE KAYECTBEHHBIX M KOJMYECTBEHHBIX 3aj[ad MO TeMe
paznena.
bnox 2. Onpedenenue paccmosnuii sne Conneunoii cucmemul (6 uacos)
Ornpenenenue paccTOSIHUM 10 3BE3[ 4epe3 FOAUMYHBIN Mapauiakc. BbIBOJ TOYHOTO U
MPUOJIMKEHHOTO PACUETHOTO COOTHOIIICHHH.
Ilpakmuuecxas yacms. penieHNe KOJTMUYCSCTBEHHBIX 3a71a4 110 TEME pa3zea.
Komwmponvuas paboma no meme 1.
TEMA 2. 3Be31Hoe He00 oceHHe-3uMHero ce30Ha (11 yacoB)
bnox 1. Mooenw nebecnoii cgpepot (6 uacos).
Cocrapisitonue HeOeCHOM cepbl: TMHUHU, TOYKHU, TUIOCKOCTH.
IIpakmuueckas yacms. penieHUEe KOJIMUYECTBEHHBIX 3a]1a4 110 TEME pa3Jena.
bnok 2. 36e30n0e Hebo ocenu u 3umbl(4 uaca)
Ocennue u 3uMHHe co3Be3aus CeBepHOro MOJylIapusi, MX TJABHBIE 3BE3/bl U
WHTEPECHBIE OOBEKTHI.
IIpakmuuecxas yacms.: HAOMIOEHUS CO3BE3UI HA OTKPBITOM IUIOIIAJIKE.
Koumponvnas paboma no meme 2.
TEMA 3. ®usuveckue xapakrepucTuku 38e31 (17 yacos)
bnox 1. Ocnoeuvie xapaxmepucmuxu 36e30 (4 uaca)
Pa3meprl, macca, TIOTHOCTh, TEMIlepaTypa, IOKa3aTellb I[BETa 3BE3. 3BE3IHBIC
BEJIMYUHBI, CBETUMOCTb, OCBEIIICHHOCTb.
Ilpakmuueckas wacmo: pENICHHE KAYECTBEHHBIX M KOJHMUYCCTBEHHBIX 3a7a4 IO TEME
pasnena.
bnox 2. Cnexmpuol uznyuenus u no2nowenus (4 waca).
Mopenb CTpoeHHsI aToMa, TMOHSATHE CIEKTPa, CHEKTPhl M3IYYEHHUS U TOTJIOMICHHUS,
CIUTOLTHOM U TUCKPETHBIN cieKTphl. CrieKTpasibHasI KiIacCU(UKAIIHS 3BE3].
Ilpakmuueckas wacmo: penieHNEe KAYECTBEHHBIX 3a/1a4 TI0 TeMe pas3jiena.
bnok 3. Illkana 36e30nbix eenuuun (4 uaca).
Buanmas u abconroTHas 38e31Has BeanunHa. CBsI3b CO CBETUMOCTEIO.
Ilpakmuuecxas yacms. penicHUE KOJIMYCSCTBEHHBIX 3a71a4 [0 TEME pa3Jieia.
bnox 4. [lnarpamma CrieKTp-cBETUMOCTD (4 uaca)
CBs3pb MEXIy pa3IMUHBIMU XapaKTepucThkKamu 3Be3i. Jmarpamwmer [eprimmpyHra-
Paccena, macca-cBeTmMOCTh M Macca-paauyc. Kiaccel cBetuMocTu. M3yueHne NBOWHBIX 3BE3[T
JUTSI TIOJTyYEHHUSI OCHOBHBIX XapaKTEPUCTHUK: MAcC, pa3MEPOB, CBETHMOCTECH.
Ilpakxmuueckas yvacmo: paboTta ¢ nuarpammoit ['epimmpynra-Paccena.
Koumponvnas paboma no meme 3.
TEMA 4. DBostonus 38e31 (15 yacos)
bnox 1. 3apoocoenue 36e30 (4 uaca)
Monenn @opmupoBanusi 3Be3n. PanHue ostanbl 3Bomouuu. [Ipoumcxoxknenue
3Be3AHOro tomnuBa. Hacenenue 1, 11, I11.
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Ilpakmuueckas yacms: penieHNe KAYECTBEHHBIX U KOJTMYECTBEHHBIX 33]1a4 110 TEME.

bnox 2. Paznuunvle mpaexkmopuu 38oatoyuu 36e30 (10 uacos)

PasButne 3Be31. Bpems sxu3au 3Be31. [103qHIE 3TAbl SBOTIOIMH 3BE3]1 MajOl MAacCHl.
[InanerapHble TYMaHHOCTH W Oeible KapiaWKH. BBIpOXKIEHHBIA 31MeKTpOHHBIA Ta3. [lo3mHue
ATambl SBOJIIOIMH 3Be3]1 OOJBIIONW Macchl. HeUTpoHHBIE 3BE3/bl U MIX Pa3IMYHbIC TPOSBICHHUS:
paguo W PEHTTEHOBCKHE ITyNIbCaphbl, TaMMa M PEHTTEeHOBCKHE Oapctepbl. I[IpemcraBineHue o
YepHBIX JbIpaxX. PensaTuBucTcKre 3¢P(EKTHl B OKPECTHOCTH UYEpHBIX MAbIp. llepeMeHHBIE U
KpaTHbIe 3Be3/1bl. COOCTBEHHOE JBUKCHHE 3BE3]I.

Ipaxmuueckas wacmo. pelieHUE KaUeCTBEHHBIX M KOJUYECTBEHHBIX 33714 110 TEME.

Koumponvnasa paboma no meme 4.

TEMA 5. 3Be3a1H0oe He0OO BeceHHe-JIeTHEro ce3oHa (7 4acoB)

bnox 1. Mooenv nebecnoii cgpepot (2 uaca).

Cocrapisirome HeOecHOW cdepbl: OTBECHAsl JIMHUS, UCTUHHBIM TOPU3OHT, IMOIIOC
MHpa, 0OCb MHpa, HEOCCHBI MEPUANAH, TUHUS IKITUTITUKH.

bnok 1. 3se30n0e nebo secrvl u nema (4 uaca)

Becennne u nerHue co3Be3aust CeBEpHOro TMOJYIIApUS, MX TJABHBIE 3BE3/bl U
WHTEPECHBIE OOBEKTHI.

Ipaxmuueckas wacmo.: HAOTIOACHUS BECCHHUX CO3BE3/IMIA Ha OTKPHITOH TUIOIIA]IKE.

Konmponvuas paboma no meme 5.

HNrorosasi koHTpoJbHas padora (1 1ac).

Hroro: 64 yaca.
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9 knacc [64 yaca, 2 yaca B HeJleJII0]

YYEBHO-TEMATHYECKHWH IVIAH 9 KJIACCA

O01ree K0JI-BO

B TOM 4YHuCJIC

Ne HaunMeHnoBanue TeM U 0JI0KOB BT YT TEOPEeTHYECKHE | MPAKTHYECKHE Keca. K3H.
4yacel 4yacel

Tema 1 3aKoHbI HeOECHOH MeXaHUKH 19 6 12

bioxk 1 3aKOH BCEMHUPHOTO TATOTCHHUS 6 2 4 3 5

Biok 2 O606mennbIe 3akoHbl Keriepa 12 4 8 4 S
Konmponvnas paboma no meme 1 1

Tema 2 3Be3aHOE HE00 OCEeHHEe-3UMHEro Ce30Ha 7 4 2

brnox 1 Monens HeOecHOH cdeps 3 1 2 4 4

bnox 2 3Be31HOE HEOO OCEHU U 3UMBI 4 2 2 2 4
Konmponvnas paboma no meme 2 1

Tema 3 OCHOBBI KOCMOHABTHKH 21 12 8

Biok 1 Hayka KOCMOHaBTHKa 4 4 2 4

biok 2 JBumxenne UC3 6 2 4 4 S

biok 3 JIBrKEeHNE MEXIUIAHETHBIX alllapaToB 6 2 4 S 5

biok 4 JIBuraTenu KOCMHUYECKUX aNnapaTroB 4 4 3 4
Koumponvnas paboma no meme 3 1

Tema 4 3aKoHBI M3JIy4YeHHS U NMOTJIONIEHUS 9 4 4

broxk 1 3akonsl Ctedana-bonsiiMana u Buna 4 2 2 4 5

boxk 2 ®duznka ConHIla 4 2 2 5 4
Konmponvnas paboma no meme 4 1

Tema 5 3Be31HOe HeOO BeceHHe-JIeTHEro ce30Ha 7 4 2

Bbiox 1 3Be3mH0e HEOO BECHBI U JIETA 4 2 2 2 4

boxk 2 3Be3nHoe HeOo KOkHOTO momymapus 2 2 2 4
Koumponvnas paboma no meme 5 1

HToroBasi KOHTpPoOJILHasI padoTa 1

Bcero 64
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COJEP KAHUE ITPOI'PAMMBI
9 KJjacc

TEMA 1. 3akonbl HebecHol Mexanuku (19 yacoB)
bnok 1. 3axon ecemuproeco msaecomenus (6 uacog)
Tpu 3axkona Herotona. 3akon BecemupHoro tsrorenus. [IpumeHenue B acTpOHOMUM.
IIpakmuueckas yacms. perieHUE KOJIMUYECTBEHHBIX 3a]1a4 110 TEME pa3ela.
bnoxk 2. Obobwennvie 3axonwvt Kennepa (12 uacos)
3akonsl Kemepa nnst 3aMkHyThIX cucteM. [Ipunnumnel o600menus HetotoHoM. 1-if u
3-it 00001IeHHbBIE 3aK0HBI Kemepa, BEIBOI OCHOBHBIX COOTHOILIECHUIA.
IIpaxmuueckas yacms. penieHNe KOJMUECTBEHHBIX 3a7a4 M0 TeMe pasea.
Koumponvnasa paboma no meme 1.
TEMA 2. 3Be31Ho€e HE0O 0CeHHE-3UMHEr0 ce30Ha (7 4acoB)
bnok 1. Moodenw nebecnoti cgheput (3 uaca)
CBs13b MKy Pa3IMYHBIMHU CHCTEMaMHU KOOPIUHAT.
IIpakmuueckas yacms. penieHUE KOJIMUYECTBEHHBIX 3a]1a4 110 TEME pa3Jea.
bnok 2. 36e30n0e nebo ocenu u 3umot (4 uaca)
Ocennue u 3uMHHE co3Be3ausi CeBepHOTO MOJNyIIApus, UX TJIaBHBIE 3BE3]bI U
UHTEPECHbIE OOBEKTHI.
Ilpakmuueckas uacmv: HaOMIOJEHUS OCEHHUX U 3UMHHUX CO3BE3UN HA OTKPBITOU
TJTOIIAJIKE.
Koumponvnas paboma no meme 2.
TEMA 3. OcHoBBbI KoOcMOHABTHKH (21 yac)
bnox 1. Hayka xocmonasmuxa (4 uaca)
Onpenenenne KOCMOHAaBTUKU. Buabel kocmuueckux anmapatoB (KA), ocoOeHHocTH
JIBYDKEHUS W BBITIOJHACMBIX 3a71a4, TPUMEPHI U3 HCTOPHH.
bnox 2. Jleuscenue uckyccmeennwvix cnymuukos 3emau (MC3)(6 uacos)
BbiBOg KIIOYWEBBIX pacyeTHhIX Qopmyn mis ABuxkeHus KA 1o KpyroBod u
AJUTMIITUYECKOU TPACKTOPHUIM. bamumncTuueckas TpacKTopusl.
Ilpakmuueckas yacms: perieHUE KAYECTBEHHBIX U PACUETHBIX 3a/a4 M0 TeME pa3jiena.
brnok 3. [suocenue mexcnianemuvix KA (6 uacos)
Dtarbl pacuera TPaeKTOPHUH JBIKeHHs MexXTuTaneTHOTo KA. Bo3myiienust 1BrKeHMs.
Tunsl TpacKkTOpH TBUKEHHSI: TOMAHOBCKAsI, MPSMasi, MPOMEXKYTOUHAS.
Ilpaxmuueckas wacms: perieHHe KaueCTBEHHBIX M PAaCUETHBIX 3ajla4d M0 TeMe pa3jera.
bnox 4. Jleueamenu KA (4 uaca)
OcHOBHBIC XapaKTEPUCTUKHU ABUTATENA. THITBI pakeTHBIX apurareiieii. CoBpeMEHHBIC
nocTwxeHus. JlBurarenu Oynyuiero: siaepHblid, GOTOHHBIN ABUTATENN, COJIHEYHBIN Mapyc.
Komwmponvuas paboma no meme 3.
TEMA 4. 3akonbl u3jyuyenusi 1 norjouenus (9 yacon)
bnox 1. 3axonwt Cmegana-bonvymana u Buna (4uaca)
3akonbl Credana-bonpiimana u Buna.
IIpaxmuueckas wacms. pelieHHE pacueTHBIX 3a7a4 M0 TeMe pa3jena.
bnok 2. Quzuxa Connya (4 vaca)
Tepmosinepusie peakiun Ha Comnnie. Monenu BHyTpeHHero ctpoenus: ConHua.
IIpaxmuueckas wacms. pelieHHE pacueTHBIX 3a7a4 10 TeMe pasjena.
Koumponvnasa paboma no meme 4.
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TEMA 5. 3Be3a1H0oe He00 BeceHHe-JIeTHero ce3oHa (7 4acoB)

Fbnok 1. 36e30n0e nebo secnvl u iema (4 uaca)

Becennne u nernue cos3Be3ausi CeBEepHOro MOJYIIApWSA, MX TJABHbIE 3BE3/bl U
MHTEPECHBbIC OOBEKTHI.

Ipaxmuueckas wacmo.: HAOTIOACHUS BECCHHUX CO3BE3/IMA HA OTKPHITOM TUIOIIAIKE.

bnok 2. 36e30n0e nebo FOcnozo nonywapus (2 uaca)

Spxue co3sezaus FOxHOT0 nosymapusi, X ri1aBHbIC 3B€3/1bl U HHTEPECHBIE OOBEKTHI.

Komwmponvuas paboma no meme 5.

Hrorosasi kouTpoabHas padora (1 gac).

Hroro: 64 gaca.
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10 xaacc [64 yaca, 2 yaca B HeJeJI0]

YYEBHO-TEMATHYECKHWH IJIAH 10 KJIACCA

O01ree K0JI-BO

B TOM 4YHuCJIC

Ne HaumenoBanue TeM u 0JI0KOB BT YT TeOpeTHYECKHE | IPAKTHYECKHE Kea. K3n.
Yacel Yacel

Tema 1 Crpoenue N'atakTukn 17 8 8

bioxk 1 lNamakTuka Maneunsrii [Tyt 4 2 2 3 4

Brok 2 JIBmkenue 3Be3] B I anakTuke 6 2 4 4 )

Biok 3 3Be3/IHbIE CKOIUIEHHS U TYMAHHOCTH 6 2 4 3 S
Konmponvnas paboma no meme 1 1

Tema 2 Mup rajJakTuk 21 10 10

Biok 1 Knaccudukaiys rajaktik mo Xaooiy 4 2 2 3 4

bioxk 2 bimxaiimme ranakTuKy 2 2 3 4

bnok 3 AKTHUBHEBIE U BsanMoz[eﬁCTBonmHe raJlakTUKH 4 2 2 2 3

biok 4 ['pynnsl ¥ CKOIUIEHHS FaJaKTHK 4 2 2 3 3

bok 5 OrnpezienieHre pacCTOSHUI 10 rajJakTHK 6 2 4 4 S5
Koumponvnas paboma no meme 2 1

Tema 3 DJ1eMeHTbI KOCMOJIOTHH 17 8 8

Biok 1 Bospact u reomerpusi Beenennoit 8 4 4 5 5

bioxk 2 Dpommonus Beenennoi 8 4 4 5 5
Koumponvnas paboma no meme 3 1

Tema 4 3Be31HOE HEOO PA3HBIX CE30HOB 8 5 2

brox 1 3Be3nHOoe HeO0 CeBepHOTO MOTyIIapUs 4 2 2 2 4

bnok 2 3Be3nHoe Hebo KOxkHOoTO monymapus 3 3 2 4
Konmponvnas paboma no meme 4 1

HroroBasi kKoHTpoJIbHAsSI padoTa 1

Bcero 64
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COAEPKXAHUE ITPOT'PAMMBbI
10 knacc
TEMA 1. Ctpoenne I'anaxktuku (17 yacon)

bnox 1. I'anakmuxa Mneunwiii [Tymo (4 uaca)

Crpoenue ranmaktuku «Mneunsiid [Tyte». Pasmeps! ["anaktuku, ee hopma, cocras,
pacmipeneneHue 3Be3l, BpamieHue. (CraTucThyeckas M JUHAMHYECKas MacChl
lNanaktuku. CnupanpHas cTpykTypa ['anakTuku « MIIeUHBIN Ty Th.

IIpakxmuueckas yacms: pelICHUE PACYETHBIX 3a]a4 110 TEME pa3ea.

brnok 2. Jleuscenue 36e30 6 I anaxkmuxke (6 uacos)

CoOcTtBeHHOE ABMKEHHE 3Be3n. JlydeBas W TaHTCHIMAIBbHAS COCTABIISIOIIHC
CKOpPOCTH. MeTobl onpeienieHrus CKOPOCTEN 3BE3 /.

llpaxmuueckas yacms: pEelICHUE PACYETHBIX 3aJa4 110 TEME pa3aea.

Fbnoxk 3. 36e30nvie ckonnenus u mymannocmu (6 uacos)

[Toncucremsl ['amakTtuku. ['a3oBasi W TbBUIEBas COCTABISIONIME MEX3BE3IHOMN
cpenpl. Tumbl TyYMaHHOCTEM, KX CHEKTP M MEXAaHU3M CBeYeHHs. [‘a3ombuieBbIE
KoMIuieKchl. CKOTUIEHUsI 3B€3/1: paccesiHHble W mapoBele. Jluarpamma ['epuimnpyHra-
Paccena s 3B€3HBIX CKOTLICHUIA.

Ilpakmuuecxas yacms. pabota ¢ quarpammoit ['epummpynra-Paccena.

Konmponvnas paboma no meme 1.

TEMA 2. Mup raaakrtuk (21 yac)

bnox 1. Knaccugpurayus eanakmuk no Xabony (4 waca)

Oco0eHHOCTH CIUPATbHBIX, JUTUITHYECKUX, HEMPABUIBHBIX rajJakTuK. [[puuuHb
paznmuuust GopM M dBojonuU. Duznueckue XapaKTEPUCTUKHU TajJaKTHK: pa3Mephl,
Macca, CBETUMOCTb, CITIEKTPbI, COCTAB HACETICHHUS.

Ilpakmuueckas uyacmuv: PEUICHUE KAYECTBEHHBIX M PACUETHBIX 3a7ad IO TEME
pazzena.

bnox 2. Bruscatiwue eanakmuxu (2 waca)

CtpykTypa U uepapxusi MecTHOM rpynnbl. HexoTopble Omkaifiime rajgakTHKU:
bonbmoe u Manoe MaremnanoBsl O0j1aka, rajJjakTika AHIPOMEIHI.

bnox 3. Akmuenvle u e3aumooeticmsyrowue carakmuxu (4 uaca)

[amakTiikn ¢ akTuBHBIMH simpamu. Snpa rtamaktuk. [amaktuku Celidepra.
Omnpenenenue KBa3apoB U 0J1a3apoB.

Ilpakmuueckas yacms: paboTa ¢ HATJISTHBIMU TTOCOOUSIMU.

bnox 4. ['pynnot u ckonnenus earakmux (4 waca)

B3aumopencrByromue ranaktuku. [IpuMepsl B3aMMOACHCTBYIOIIMX TajlaKTHUK.
['pyninbl 1 ckorieHust ranakTuk. Kinaccudukanum rajakTuk 1mo CrpyninupoBaHHOCTH.

bnox 5. Onpeodenenue paccmosnuii 0o eanakmux (6 uacos)

Metonbl ompeAenaeHusT PACCTOSSTHUM 10 TaJAKTUK: C MOMOUIBI0 TOJUYHOIO
napajjiakca, uedens, CBepXHOBbIX. 3aKOH Xa0o0u1a.

Ilpakxmuueckas yacms: pelICHUE PACYETHBIX 3aJa4 110 TEME pa3aera.

Konmponvnas paboma no meme 2.

TEMA 3. DneMmeHTbI KocMo10rum (17 yacoB)

bnoxk 1. Bospacm Bcenennoti. I'eomempus Bcenennoti (8 uacos).

[Ipenmer kocmosoruu. KpacHoe cmemeHue M KOCMOJIOTMYECKOE pacClIMpEeHue
Bcenennoit. Iloctosinnass Xa66na. Bospact Bcenennoit. ®otomeTpuyeckuid,
IPaBUTALIMOHHBIM M TEPMOAMHAMMYECKUU IApafoOKChl. epapXWM4HOCTb CTPYKTYpPBI
Bcenennoit.
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Illpakmuueckas uyacmov: PEUICHUE KAYECTBEHHBIX M PACUETHBIX 3a4ad IO TEME
paszena.

bnok 2. Deontoyus Beenennotl (8 uacos)

Pannue cragum »sBomronnu Bceenennoii. Kocmonornueckne monenu BceneHHOM.
bynymee Bcenennoi. PemukroBoe wusnydeHue. JlokazarenbCTBa MPOUCXOKICHUS
Bcenennoit.  [IpoucxokneHue  KpymHoMmacmTaOHOM — CTPYyKTypel  BceneHHoil.
Kputnueckas mnotHocTs. CkpbITast Mmacca. KpacHoe cMelleHne B CIIEKTpax rajlakTHK U
O0COOEHHOCTH KOCMOJIOTUYECKOT0 paciiiperus BeeneHHOH.

Ilpakxmuyeckas uwacms. PEUIEHUE KAYECTBEHHBIX M PACUYETHBIX 3aay IO TEME
paszena.

Koumponvnasa paboma no meme 3.

TEMA 4. 3Be31H0e HeG0 pa3HbIX ce30HOB (8 yacoB)

bnox 1. 36e30n0e nebo Ceseprnozo nonywapus (4 uaca)

CozBezaust CeBepHOTO MOTYIIAPHS, UX TJIABHBIE 3BE3/Ibl 1 MHTEPECHBIE OOBEKTHI.

Ilpaxmuuecxas uacmo: HaAOIIOACHUS CO3BE3IMM HA OTKPBITOM IJIOIIAIKE.

bnok 2. 36e30n0e nebo FOsxcnozo nonywapus (4 waca)

CosBesnus KOxxHOTO Mmomymapusi, MxX TJIaBHbIE 3BE3/Ibl © HHTEPECHBIE OOBEKTHI.

Konmponvnas paboma no meme 4.

HNrorosasi kouTpoJbHas padora (1 gac).

HUroro: 64 gaca.
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11 knacc [64 yaca, 2 yaca B HeAed0|

YYEBHO-TEMATHYECKHWH IIJIAH 11 KJIACCA

O01ree K0JI-BO

B TOM 4YHuCJIC

Ne HaumenoBanue teM 1 0JI0KOB BT YT Teop(:r;:::fcxne npa]c::(:jcxne Kca. K3H.

Tema 1 Dj1eMeHThI KOCMHYECKOH YK0JI0rHI 3 6 2

bnoxk 1 [ToHsiTHE KU3HU 4 4 3 5

Biox 2 VcioBYs BOSHUKHOBEHUS Y KU3HU 4 2 2 4 5
Konmponvnas paboma no meme 1 1

Tema 2 Kusub 3a npegenavu CoIHEYHOM CHCTEMbI 11 6 4

bnok 1 DK30IIaHETHI 2 2 2 4

bnok 2 Knaccudukanus 3K301Ianer 2 2 3 3

bnok 3 MeTo/1p1 OOHAPYKEHHS YK30TITaHET 6 2 4 4 5
Koumponvnas paboma no meme 2 1

Tema 3 Iouck BHe3eMHBIX IUBUJIN3AUIA 13 8 4

Brok 1 Knaccudukanys BHE3EMHBIX [MBHIN3ALMII 2 2 2 4

Biok 2 TeMIibl pa3BUTHS LUMBUWIM3ALMI 4 2 2 3 4

Bitok 3 MeTo/1p1 TOMCKa BHE3EMHBIX ITuBMIH3aIuii. [Tapamoke 3. 6 4 2 3 4
Depmu
Koumponvnas paboma no meme 3 1

Tema 4 OCHOBBI 00paGOTKH HAGIIOAATEIbHBIX TAHHBIX 23 10 12

baoxk 1 ITonsTHE curHama 4 2 2 4 -

brnok 2 I/IHTepHOJ'IHHI/IH M DKCTpanoJsIus JaHHBIX 2 2 4 5

Box 3 ToMMHOMEI 6 2 4 5 5

bnok 4 MeTo/ HauMEHBIINX KBaJIPaTOB 6 2 4 S 5

bok 5 KocMmuueckue ninlio3un 4 2 2 4 5
Konmponvnas paboma no meme 4 1

Tema 5 3Be3aHOE HEGO Pa3HBIX CE30HOB 7 2 4

Biok 1 3Be3aHoe HeG0 CeBEPHOTO MOyLIApHs 3 1 2 2 4

Biok 2 3Be3anoe HeOo FOXkHOrO mosymapus 3 1 2 2 4
Konmponvnas paboma no meme 5 1
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Hrorosasi kKoHTpOJIbHAsSI padoTa

Bcero

64
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COJEP/ KAHUE
11 kaacce

TEMA 1. D1emeHTBI KOCMUYeCcKO# IKko10run (9 4acoB)

bnox 1. Honusmue srcusnu (4 waca)

Kuznp kak Qopma cymiecTBoBaHus MaTepun. CBOWCTBA >KMBOTO OpraHU3MA.
CTpyKTypHBIE YPOBHH KU3HH.

bnox 2. YcnoBusi BOSHUKHOBCHHUS XHU3HH BO Beenennolt (4 uaca)

AHTPONHBIA MPUHLHUIL. Y CIOBUS, HEOOXOJIUMBIE IS BOSHUKHOBEHUS >KU3HU BO
Bceenennoii. Iloctynatel X. Ilemmu. ['unore3sl 0 BO3HMKHOBEHHM XU3HU Ha 3eMIIE.
[TpoGiieMa BO3MOXKHOCTH TOSIBJICHUSA W pa3BUTHs Ouocdeps! Ha riaHetax ConHeyHOU
CUCTEMBL.

Ilpaxmuueckas yuacmo: penieHUe KAYECTBEHHBIX 33J1a4 10 TEME pa3jiena.

Konmponvnas paboma no meme 1.

TEMA 2. ’Ku3nb 3a npeaeiaavu CosiHeuHoii cuctembl (11 gacos)

bnox 1. Ox3omnanetsi (2 uaca)

Hctopust oTKpbITUs 3K3011aHeT. COBPEMEHHBIE JOCTHKEHUS.

bnox 2. Knaccudukanus sx3omianer (2 uaca)

Knaccudukanuys sk30MIaHeT Mo pa3iIdyHbIM MPU3HAKAM. DK30IUIAHEThl 3€MHOTO
THUIIA.

brnok 3. Memoowvl oonapyosicenus sxzonianem (6 uacos)

Metonbl  OOHapyKeHHsI  3K30IUIaHEeT:  (POTOMETPUYECKUM, JOIJIEPOBCKUH,
MUKPOJIMH3UPOBaHUs, TahMuHTa. COBpPEMEHHbIC HWHCTPYMEHTHI [Jii OOHApYXEHUs
HK30TIaHET.

Ilpakxmuueckas uacmo: penieHue KOJIMUECTBEHHBIX 3aJ1a4 10 TeMe paszfea.

Koumponvnas paboma no meme 2.

TEMA 3. Ilouck BHe3eMHbIX HuBHIN3anuii (13 yacos)

bnox 1. Knaccugurayus snezemuvix yusunuzayuii (2 yaca)

Buesemuble 1uBMIM3anuMM, ux kiaccupukanumsa, mkana Kappamesa. Cdepa
Jancona.

bnox 2. Temnor pazsumus yusuruzayuii (4 uaca)

TeMIibl pa3BUTHS YETOBEUECTBA U IPYTUX UBUIU3ALIMIA.

Ilpakxmuueckas yacmo: peuIeHUE KOJIMUYECTBEHHBIX 3a]1a4 110 TEME pa3/ena.

bnox 3. Ilouck énezemmublx yusunuzayuii (6 4acos)

Mertonbl noucka BHE3eMHBIX MBWIM3anui. [Tapagoke 3. Oepmu.

Konmponvnas paboma no meme 3.

TEMA 4. OcHoBbI 00paGoTKH HA0MI0AATEIbHBIX JaHHBIX (23 yaca)

bnox 1. lonsmue cuenana (4 waca)

[lonarue curHana, kiaaccudukKanus CUTHAJIOB. MaTeMaTUuecKue Mol
CUTHAJIOB.

IIpakxmuueckas yacms: pelICHUE KOJIMYECTBEHHBIX 3a7a4 10 TEME pa3ena.

Fbnok 2. Unmepnonayus u sxempanoasyus oannvix(2 yaca)

AnnpokcuManvsi 1aHHbIX. [[oHATHE UHTEPIOJISIIIUU U SKCTPATIOISIIUH.

bnok 3. Ionunomst (6 uacos)

[lomnHOMManbHas  anmpokcuManus  JaHHbIX. [lOJIMHOMBI ~ KaHOHMYECKUH,
Jlarpanxxa, HeroToHa.

Ilpakxmuueckas yacmo: peuIeHUE KOJIMYECTBEHHBIX 33/1a4 10 TEME pa3/ena.
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bnox 4. Memoo naumenvuiux xeaopamos (6 wacos)
OCHOBHO aJITOPUTM METO/Ia HANMEHBIIIUX KBAIPATOB.
Ilpakmuueckas yacms. perieHUE KOJIMUYECTBEHHBIX 3a/a4 [0 TEME pa3jiena.
bnox 5. Kocmuueckue unnrosuu (4 uaca)
AcCTpOHOMHMYECKHE WILIIO3UU B JipeBHeM Mmupe. Dddext DitHmrerina. [Ipumeps
COBPEMEHHBIX KOCMUYECKUX WILTIO3UH.
Ilpakmuueckas yacms. penieHuE Ka4ECTBEHHBIX 3a/1a4 M0 TeME pasjiena.
Konmponvnas paboma no meme 4.
TEMA 5. 3Be31H0€e He00 pa3HbIX ce30HOB (7 4acoB)
bnox 1. 36e30n0e nebo Ceseprozo nonywapus (4 uaca)
CosBesnust CeBEpHOTO MOMYIIAPHS, UX TJIABHBIC 3BE3/IbI © HHTEPECHBIC OOBHEKTHI.
Ilpaxmuueckas wacmo: HAOMIOACHUS CO3BE3/AMI HAa OTKPBHITOM TUIOIIAIKE.
binox 2. 36e30n0e nebo FOicnoeo nonywapus (2 uaca)
CozBezaust KOxxHOro nosyiapusi, X TJIaBHbIE 3BE€3/bl U HHTEPECHBIC OOBEKTHI.
Konmponvnas paboma no meme 5.

HNrorosasi koHTpoJbHas padora (1 gac).

Hroro: 64 gyaca.
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Opranu3anMoHHO-NEeJArOrn4ecKue YCJI0BUSA pPean3aluy MporpaMmbl

JAnpakTuyecKu Mmarepualt:
UHCTPYMEHTAJIbHBIN:
TEJIeCKOTIBI.
KOHTPOJIbHBIN:
Ka4ueCTBEHHBIC U pacUETHBIC 3aJ]auu 110 BCEM pa3jiesiaM MporpamMMbl;
3aJIaHus MPAKTUYECKUX PaboT, YKa3aHHBIX B COAEPKaHUH MTPOTPAMMBI;
COCTaBJICHHbIE ACTPOHOMHUYECKHE KPOCCBOP/IbI [0 BCEM pazzeam
MIPOTPaMMBI.
pPa3sgaTOYHBIN:
ACTPOHOMHUYECKUE €KETOAHUKH, KaTaJIOTH, CIIPABOYHUKY;
MaJible 3BE3/IHBIC aTIacChI,
YepHBIE III00YCHI;
reorpaduueckue rio0ychl;
r100yC 3BE3/IHOTO Heba;
MOIBMYKHBIE KapThl 3BE3JIHOTO Heba;
dotorpadum Connna, JIyHbl, IIIaHET;
NaJeTKHU Pa3IMYHOr0 Ha3HAUYCHUS JJIsl pacueToB 1o (Gororpadusm;
CIIEKTPOTpaMMbl HEKOTOPBIX 3BE3/I.
HaIJIsIHBIN:
IJIaHETapUH;
MyJIbTUMEIUNHBIE TOCOOus «AcTpoHomusi, 11 knacey, crynus «KBanty;
HayuHo-niomyssipHbie punbMbl BBC «Kocmocy, «Ilnanets», « Ku3ub» u ap.

NHpopManuoOHHO-METOAMYECCKUI MAaTEPHAJL:

becenpbl: «OnHn ObuIM TEPBBIMUY, «3BE3IbI U JIOIU», «3eMJSI — YHUKAIbHBIN
KOCMHUYECKHM KOpaOJIb yeI0BeUeCTBaY U JIp.

Pa3pabotku 3ansatuii: «Kocmudeckwe oOcepBatopuny», «IBOJIOMMS 3BE3.»,
«Pannue craguu 3Bomonuu Beenmennon», «l amaktuku» u ap.
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Cnmcok JuTepatypsl AJI5 IearoroB

1. Atnac 3Be3aHoro Heba. Bce co3Be3usi CEBEpHOrO M IOMKHOTO MOJYIIAPUH C
noapoOHbIMU KapTamu / cocT. H. B. benos. — M.: XapsecT, 2012.

2. bucnoBatsiii-Koran, I'. C. PensruBuctckas actpodusuka u ¢uznueckas
kocmogiorusi/ I'. C. bucHoBaTtsiii-Koran. — M.: KPACAH/, 2011.

3. Boponnos-BenbsmunoB, b. A. COopHuK 3agady mo actpoHoMuu. — M.:
IIpocsemenne, 1980.

4. T'yces, E. b. COOpHHK BOIIPOCOB M Ka4eCTBEHHBIX 3a/1a4 1o actponomun/ E. b.
I'yces. — M.: IIpocsemenue, 2002.

5. 3acos, A. B. Actponomusi / A. B. 3acos, 3. B. Kononosuu. — M.: ®uzmatiur,
2011. - 262 c.

6. Kymuxosckuii, I1. I'. CnpaBounuk mrobutens actponomun // Iloa. pex. B. T.
Cypauna. U3a. 6-e, uctp. u gon. — M.: Kamwxknsiid n1om «JIMBPOKOM», 2009.
— 704 c.

7. TlomoBa, A. Il. 3anumaTenbHas actpoHoMus: yueO. moco0./A. I1. Tlonosa. —
M.:KomKnura, 2005.

8. CypauHn, B. I'. ActpoHOMHUYECKHE OTUMITHAJIBL: 3a7a4u ¢ pereHusmu. 3. 2-e,
ucnp. u nomn. — M.: JIJEHAH/I, 2019. — 304 c.

9. fzes, C. A. Jlekiiuu o ConHeuHnolt cucteme: yueb.mocob. / C. A. fzes. — CII6.:
Jlansb, 2011.

Cnucok siurepaTypsl AJ151 00y4aI0IIMXCS

1. 7 nmobex B xocMoce u emie 42 coOBITHS OTCUECTBEHHOM KOCMOHABTHKH,
KOTOpPBIE BaXHO 3HaTh. — M.: Okcmo, 2011.

2. ArexsH, T. A. 3Be3/1bl, TaJIAaKTHKHU, MeTarajakTuka. — M., 1982.

3. A3umoB, A.3aragku Mukpokocmoca: Ot atoma 110 ranaktuku. — M., 2005.

4. Aszumos, A.llapctBo Connna: Ot [Itonemes no Diinmreiina. — M. 1983.

5. AzumoB, A. IlyreBogutenp mo Hayke. OT erumeTcKUX MHPAMUIl JO
KOCMHYECKHX cTaHuil / A. A3umoB; [1iep. ¢ anriL.]. — M.: Ilentmomaurpad, 2006.
6. Amnep, A. ATombl, 3Be3/1bl, TyMaHHOCTH. — M.: Mup, 1996.

7. Amuyans, I1. P. He6o B pentrenoBckux jtyuax. — M.: Hayka, 1984.

8. ActepougHO-KOMETHas OMACHOCTh: BuUepa, cerojns, 3aptpa / [lox pen. b. M.
[lycroBa. — M. :®uszmatiut, 2010.

9. Acrtponomuueckuii kanenaapse. [locrosunas yacte. —M.: Hayka, exxeromHo.
10.Atnac 3Bé3nnoro Heba /Cocrt.: JI. H. Ilonomapér, K. . UypromoB. — M.:
Bcecoro3noe actpoHoMo-reoae3nueckoe odmiectno, 1991.

11.bakan, [{x. Helitpunnas actpodusuxa. — M.: Mup, 1993.

12.bennaxwuo, JI. bonemioii atnac Beenennoi. — M., 2004.

13.bepOumxk, k. Anepnas actpopusuka. — M: Mup, 1986.

14 . bubnuoTteka mobutens actponomun. — M.: Hayka, 1979 - 1993.

15.boukapes, H. I'. MarautHsie nosist B kocmoce. — M.: Hayka, 1985.
16.bpaiicon, bumn. Kpatkas uctopust moutu Bcero Ha cete / bun bpaiicow;
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[mep. ¢ anra. B. I1. Muxaiinosa]. — M.: I'eneoc, 2007.

17.bponmreitn, M. I1. Conneunoe BemiectBo. — M.: Hayka, 1990.

18.Baitn6epr, C. [IlepBoie Tpu MuHyThl. COBpEeMEHHBIM B3I Ha
npoucxoxaenue Beenennoi. — M.: Hayka, 2007.

19.Benes, O. A. HaGmonenue 383 qH0T0 HeOa B Teneckor. — M.: Kocmoundopm,
1994.

20.Bepne, XK.-I1. TTopsinok u 6ecniopsiok Ha Hebecax / XK.-I1. Bepnue; [mep. ¢ dp.
H. Jlunynosoii] — M.: ACT, 2003.

21.Buzrun, B. II. Epunpie Tteopunm monss B KBAHTOBO-PEISITUBHCTCKOU
peBomtonuu. — M., 2006.

22.Boponrnos-Benssimunos, b. A. BHeranaktudeckas actponomus. — M.: Hayka,
1978.

23.Boponrnos-Benssmuuos, b. A. Ouepku o Beenennoit. — M., 1980.
24.T'ennobuosnorusi: oT YMKEBCKOTO JI0 HAIIUX JHEW (TeMaTH4ecKuii Homep) //
[Tpupona. —1994, NeO.

25.'mequn, HO. H. CoBpemeHHass acTpOHOMHS: HOBBIC HaNpPABJICHUS U
npo6iembl// CopocoBckuii 00pa3oBaTebHbIN KypHai. —1996, No§.

26.I'peit, 1. Habmronenus u ananus 3Be31HbIX (hoTocdep. — M.: Mup, 1980.
27.I'pun, b. DnerantHas Bcenennas. CymnepcTpyHbI, CKPBITbIE Pa3MEPHOCTH U
MOMCKU OKOHYaTeJbHOU Teopuu: mep. ¢ anri. / [lox pen. B. O. Manbimenko. —
M.: YPCC, 2005.

28.laraes, M. M. HaGmronenus 3Bé3aHoro HeOa. — M.: Hayka, 1988.

29.laraeB, M. M., Yapyrun, B. M. Kuura pans uTeHuss mo acTpOHOMHH.
Actpodusuka.— M.: Ilpocsenienue, 1988.

30.Jaunom, C. A30yka 3Bé3aH0T0 HeOa /Ilep. ¢ anrn. - M.: Mup, 1980.
31.Jlemun, B. H. Taiiasr Bcenennoii. — M.: Beue, 1999.

32.lyoxoBa, C. V. BommeOHbI MHUp 3Be3[: DHIMKIIONEAUS TaH U 3arajok
Bcenennoi — M., 2004.

33.Epemeena, A. . ActpoHoMuYeckast KapTHHa MHpa U ee TBopilbl. — M.: Hayka,
1984.

34.Kyxos, JI. B., Ilponun, B. I1. Ontuueckre HHCTpYMEHTHI. ACTPOHOMUYECKHE
MPUEMHUKH H3imydeHus.— JI., 1991.

35.1BanoB, B. B., KpusoB, A. B., [lenucenkos, II. A. IlapamokcanpHas
Bcenennas.— CI16.: U3n-Bo C.-Iletepbyprckoro roc. yu-ta, 1997.

36.Upmuc, I'. M. PeBomtoniusi B aCTpOHOMHH, (DPU3UKE U KOCMOJIOTHU. — M.:
Hayka, 1985.

37.Uctopuko-actpoHomuueckue wuccienaopanusa. Beim. 35 / Tlox pen. I'. M.
Ungmuc. — M.: ®usmataut. — 2010.

38.Kapnienko, M. Pazymnas Bcenennas. — M.: Mup reorpaduun, 1992.
39.Keppon, P. Kocmoc: UnmmroctpupoBanHsblit myTeBoauTeb. — M., 2006.
40.Kunnenxawn, P. 100 munnuapaos connu. — M.: Mup, 1990.

41.Komapos, B. H. 3anumarensnas actpopusuka. — M., 1984.

42 Kpeiir, Y. Camoe Hauano. Ilpoucxoxnenue BceneHHON u cCylecTBOBaHHUE
bora. — U3xa-Bo: SGP, Unkaro, 1990.
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43.Kcandpomanutu, JI. B. [lapan ninaner.— M.: Hayka, 1997.

44 Jlesutan, E. I1. ®usuka Beenennoii: skckypce B mpodiiemy — M.: URSS, 2011.
45.JIunynos, B. M. B mupe nBoitnbix 38e31. — M.: Hayka, 1986.

46.JIoryHoB, A. A. PensatuBucrtckas teopus rpaButanun.— M.: Hayka, 2011.

47 Jlykam, B. H. ®usndeckas kocmosorus. — M. :@usmariut, 2010.
48.Manaxoga, I'. 1., Crametikuna, M. A. 3aga4u 1 BONpOCHI 11O aCTPOHOMHUH IS
cpenneit mkoasl.— M.: Hukens, 1993.

49 . Mupormanaenko, JI. . Comneuynas aktuBHOCTh 1 3emiis. — M.: Hayka, 1981.
50.Mockanenko, B. . Metonsl BHeaTMochepHol acTpoHomun. — M.: Hayka,
1984.

51.Myp3un, B. C. Beeaenne B pusznky kocmuueckux aydyeil. — M.: uza-so MI'Y,
1988.

52.MyxuH, JI. M. Mup actponomun. — M, 1987.

53.Hosukosg, U. /1. Kak B3opBanacs Becenennas. — M: Hayka, 1988.

54.Hosukog, U. JI. Yepnsie npipbl u Beenennas. — M, 1985.

55.Hogukog, W. JI. OBomtouus Beenennoit. — M.: Hayka, 1983.

56.HoBukoB, D. A. TaunctBeHHOCTH 0oueBHIHOTO. — JI., 1990.

57.ITapkep, E. Kocmuueckue MmarauTHbie mosist. — M.: Mup, 1982.

58.ITapkep, FO. becenpl 00 3IEKTPUUECKUX U MATHUTHBIX TMOJISIX B KOCMOCE. —
Wxenck, 2010.

59.Ilyremectue x Jlyne/ mox pen. B. I'. Cypauna. — U3a. 4-e, uctp. u gom. —
M.: ®uzmatiut, 2019. — 524 c.

60.Parm3unan, xannyka. Kocmoc. — M., 2003.

61.PoBunckuii, P. E. Pa3suBaromasics Beenennas. — M., 1995.

62.PoszenTans, U. JI. DmeMeHTapHbIe YacTUIBI M CTPpyKTypa Bcenennoi. — M.,
1984.

63.Pozendensa, b. A. Muoromepusie npoctpancta. — M.: M3, Hayka. 1966.
64.Pounmann, JI. 3akpyueHHble mnaccaxku. I[IpoHukas B TallHBI CKPBITBHIX
pasmepHocTeit mpoctpanctBa [Tekcr]/ JI. Panmamn. — M.: URSS, 2011.

65.Caran, K. Kocmoc: Dpomorus Beenennoi, u3au U nuBuiu3anuu / Kapn
Caramn; [mep. ¢ aara. A. Cepreesa]. — CI16.: Amdopa, 2006.

66.CepebpoB, A. Kocmoc. 3ems. Yenosek. Juanoru [Tekcr]/ A. CepeOpoB. —
M.: MT'Y, 2011.

67.Cunk, J>x. bonbioi B3peIB. Poxxienue u sBomonust Beenennoit. — M., 1982.
68.Cucakan, H. M. IIpoGnembl Onoxumuu U KOocMHUYECKOW Ouonoruu. — M.:
Hayka, 2010.

69.Copoxtun, O. I'. Teopust pazBuTusi 3eMJIU: TPOUCXOXKIECHUE, IBOJIOLUS U
Tparuueckoe oynyiee. — Mokesck: Mut-t komn. Uccnen., 2010.

70.Crenansn, H. H. Ha6mrogaem Connne. — M.: Hayka,1992.

71.Cypaun, B. I'. Poxnenue 3Be31. — M.: Equtopuan YPCC, 2001. — 264c.
72.Cypnun, B. I'. Pa3zBenka ganekux rianet. — M.: ®usmarnut, 2011.

73.Cytt, T. 5. Unes rnobanpbHOTO SBOTIONMOHU3MA U TIPUHITUIT aHTPOITHOCTH. —
M,: 1986.

74.CyukoB, A. A. 'anakTuku: 3HaKoMblIe U 3arafgounbie.— M.: Hayka, 1988.
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75.Cyapu, K. HeoObikHOBEHHAs (pu3nKa OOBIKHOBEHHBIX siBieHUd.— M.: Hayka,
1987.

76.Teitnep, P. Ctpoenue u 3Bosmonus 38e371. — M.: Mup, 1973.

7. Tpedun, xeitmc. 200 3akoHoB mupo3aanus / Jxeitme Tpedwr; [mep. ¢ adr.
I'. Aradonora] — M.: I'eneoc, 2007.

/8. Tynpunnckuii, M. E. COopHMK KadyeCTBEHHBIX 3ajay 1o ¢usuke. — M.:
IIpoceenienue, 1965.
79.0u3zuka kocmoca. (Manenpkas osHIukIoneaus). — M.: CoBerckas

sHUMKIoneaus, 1986.

80.DunpuenkoB, M. JI. ['paButamus, actpodusuka, xocmomorus/ M. JI.
®unbueHkoB. — M.: JIubpokom, 2011.

81.®puaman, A. M. ®uszuka ramakTHIecKux TUckoB / A. M. ®@puaman. — M.:
®usmatiur, 2011.

82.Xokunr, C. Ot bonbmoro B3peiBa n0 udepHbix ablp. KpaTkas ucrtopus
BpeMenu. — M.,2006.

83.11eceBuuy, B. I1. Uto u xak HaOm01aTh Ha HEOe. - M.: Hayka, 1984.
84.Uepemnamyk, A. M. UepHble AbIpbl: HOBbIE NaHHbIE // 3emisi 1 Bcenennas. —
1992. — No 3.

85.UmxkeBckuii, A. JI. 3eMHOE 9X0 COTHEYHBIX Oypb. — M.: MbIcib, 1976.
86.Umxesckuii, A. JI. Kocmuueckuit mynbc xku3Hu. — M.: Mbicisb, 1995.
87.1lIxmorckmii, U. C. Bcenennas, )u3nb, pasyMm. — M., Hayka, 1988.
88.11IxmoBckmii, U. C. 3Be3npl: UX poKIeHUE, )KU3Hb U cMepTh. — M., 1984,
89.1lIxmoBckmit, . C. Ilpobnemsl coBpemeHHOU actpodusuku. — M.: Hayka,
1982.

AKypnanoi:

«ACTPOHOMHUYECKHUH KypHAT», «YCcrexu PU3NIECKUX HayK», «3emist U BecenenHasy,
«3Be3noueTy, «dusnka B mkoje», «KBanrt», «Hayka u )KU3HbY,

pedepaTuBHbIE  KypHaibl:  «AcTpoHoMus», «VcciemoBaHne  KOCMHYECKOTO

MIPOCTPAHCTBAY.
CoOopuuku obmecTBa «3Hanne»: «KocMoHaBTHKa, aCTPOHOMHSI.

[IIxonpHbI acTpoHOMUYECKMU KaneHmapb. - M.: IlpocBemenune. W3maércs
€KErOJIHO.

OHuknoneaus A1 gerer. Temarmueckne ToMma: «Marematukay, «®Dusznkay,
«ActpoHomus», «KocMonaBTuka» u ap. — M.: ABanTa +, 1998-2012,

IIPOrpaMMHO€E 00€CTIEYEHUE U aCTPOUHTEPHET-PECYPCHI.
Hasueayus 6 acmponomuueckom unmepueme:

1. bornmanos, M. b. Mcnionb3oBanue pecypcoB cetu MHTEpHET pU U3y4EeHUU
actponomuu. — Hwkuuit Apxei3, 2001: heritage.sai.msu.ru/Bogdanov.htmi
2. Anpeca actpopecypcoB:  fits.cv.nrao.edu/www/astronomy.htmi
www.stsci.edu/sciense/net-resources.html
3. Anpeca o0cepBaTOpHii U ACTPOHOMUYECKUX (PAKyITBTETOB:

www.ast.cam.ac.uk/astroweb/yp_dept.html
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Hayqule uHcmuniymaol.

1.

o s w

~

9.

['maBHas aCTPOHOMHUYECKAS obcepBaTopus PAH (ITynkoBckas):
www.gao.spb.ru

lNocynapctBennsiii  actpoHomuueckuid umHCTHTYT uM. [I. K. Illtenbepra:
WWW.sai.msu.su

Wuctutyt actponomun PAH: www.insan.rssi.ru

HucTUTYyT KOcMHUUecKuX uccienoBannii PAH: www.iki.rssi.ru
Actponomuueckuii uHCTUTYT uM. B. B. CoOoneBa u acTpoHOMHUYECKOE
otaenenne Cankt-IlerepOyprckoro yHuBepcurera:
www.astro.spbu.ru/astro/win/index.html

Wuctutyt npukinaaaoit acrponomun PAH: www.ipa.nw.ru
Actpokxocmuueckunii 1ieHTp Pusndeckoro nactuTyta PAH: Www.asc.rssi.ru
NHCTUTYT 3eMHOT0 MarHeTusMa, HOHOC(HEphl U pacpoOCTPaHEHHUS PaIMOBOJH
PAH: helios.izmiran.rssi.ru

Huctutyt kocmuueckoro teneckona (CLIA): www.stsci.edu

ACWlpOHOMMq€CKM€ oannvle:.

1.
2.
3.

[Touckosas cucrema:http://www.google.ru/
[Touckosas cuctema: http://www.nigma.ru/
DnektponHas sHMKIoneaus:http://ru.vikipedia.org/wki

4. HayuHo-nionyJisipHeIid caift:http://elementy.ru

5.

Caitt «Tpounkuit Bapuant». HOBOCTH, 0030pbl MOCIEIHUX TOCTHUKEHUM,

o0CyXKJCHHE BCeX COOBITHI HaydHOMU »x)u3Hu:http://trv-sciense.ru

6.

NHpopmanmoHHbIil caiiT Mo aCTPOHOMHH, CYIIECTBYIOIIMN MPU MOAJIEPKKE

['AUWIL MTI'V: http://www.astronet.ru/

7.

OTKpBITHII 00pa3oBaTesbHbIN BuaconopTai:http://univertv.ru/video/

8. Hayunas snextponHas o6udauoreka:http://elibrary.ru

9.

OnexkTpoHHas OuOIMOTEKa 00pa30BaTEIbHBIX U MPOCBETUTEIHCKUX HU3JIaHUU.

CBOOOMHBI JOCTYI K DJIJIEKTPOHHBIM Y4Ye€OHUKAM, CIPABOYHBIM M Yy4EOHBIM
nocoousam:http://www.iglib.ru/

10.
11.
12.
13.
14.
15.
16.
17.
18.

19

Hayuno-nomynsipublii s)xypHan «Bokpyr cBera»: http://www.vokrugsveta.ru
Hayuno-nionysipusrii xkypran «B mupe Haykn» (BMH):http://sciam/ru/
Hayuno-nonynsipubiii s)xypHan «Hayka u sxusuby:http://www.nkj.ru
Hay4yHo-nomynsipHbIi )KypHAIT «3Be31049eT»: WWW.astronomy.ru
AcTpoHOMHYECKHH KajieHaaps: WWw.nao.rl.ac.uk/asd/

Hayunas cets: Www.nature.ru

[Torck BHE3EMHBIX IIMBHIIA3ALIMI: WWW.Seti-inst.edu

Ounukinoneaus «Kpyrocser»: www.krugosvet.ru

BCD u npyrue sHImKIonmeuu: WWWwW.rubricon.ru

Ouimksoneans «Kupumn u Medoauiiy: megabook.ru
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