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HOACHUTEJBHAA 3AIIMCKA

PabGouasg mnporpamma mno actpoHomMuu s oOyda 03b1 rommxcs 10 kiacca
pa3paboTaHa Ha OCHOBE CIEAYIOUIEH HOPMATUBHO-IIPABOBOM:

- Oenepanbabiii 3akoH «O0 o6pazoBanuu B Poccuiickoit @eneparun» (ot 29.12.
2012 . Ne 273-D3).

- ®denepanbHblil TOCYJaPCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT CPEAHETO OOLIETrO
oOpa3oBaHusA, YTBEpPXACHHBbIA NpuKazoM MuHHCTEpCcTBa OOpa3oBaHUs M HaAyKu
Poccuiickoit @enepanyu ot 17.12.2010 roga Nel897.

— denepanbHbId NEpeUeHb YYEOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHHUIO TPHU
peanu3alu  HUMEIONIMX TOCYAApCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTelIbHBIX
nporpaMM  HayajbHOTO  OOINEro, OCHOBHOI'O  OOIIEro, CpeaHero  oOIero
oOpa3oBaHus, YTBEPKJICHHBIM MpUKa3zoM MuUHHUCTEpCTBA 00pa30BaHMs U HAYKH
Poccuiickoit ®@enepanyu ot 31 mapra 2014 r. N 253" (C usMeHeHussMu Ha 26
saBaps 2016 roga).

— OcHoBHasi oOpa3oBartesibHas MporpaMma cpeaHero obdmiero oopazoBanusi MOY
COIII c.bykaToBka

— VYueonsiit uian MOY COII c.bykatoBka Ha 2023-2024 yueOHBIH TO/I.
- [Tonoxxenne o padoueit mporpamme 1o npeamery MOY COII c¢.bykaTtoBka

[Iporpamma pa3paboTaHa Ha OCHOBE MPUMEPHONM MPOrpaMMbl MO ACTPOHOMUU
U1 o0mieoOpa3oBaTebHBIX KON ToA  penakmuedn B. M. Yapyrmna (Mocksa
«IIpocsemenue» 2017 r.), ¢ yuéToM UCHOIB30BaHUS yueOHUKA «AcTtpoHOMUs 10-11»
aBropa B. M. Uapyrun s oOmuieo0pa3oBaTelbHBIX YUPEKICHUH (0a30BBI YPOBEHB).
Ha u3yuyenue xypca actponomuu B 10 kiacce orBoautcst 34 dacoB (1 4. B Hexneno). B
COOTBETCTBUHM C y4eOHBIM Mu1aHoM H pacnucanueM MOY COII c.bykaroBka Ha 2023-
2024 yueOHBIN TOMA, a TAaKXKE C TOCYJAPCTBEHHBIMU TMpa3JHUKAMU, JaHHAs Mporpamma
paccuuTaHa Ha 34 daca.

ACTpOHOMMS B POCCHMCKOM IIKOJIE BCETJa pacCMaTpyUBaiach Kak Kypc, KOTOPBIH,
3aBepmas (U3NKO-MaTeMaTHYeCKoe O0Opa30BaHHE BBITYCKHUKOB CpPEIHEH IIKOJBI,
3HAKOMHUT MX C COBPEMEHHBIMU MPEJICTABICHUSIMA O CTPOEHUHU U 3BOJIIOLUK BeeneHHoi
M CIIOCOOCTBYET (POPMUPOBAHUIO HAYTHOT'O MHUPOBO33PCHHUS.

['maBHO# 1ETBIO0 CpeHero o0Iero 00pa3oBaHus SBISETCS pa3BUTHE PeOCHKA Kak
KOMIIETEHTHON JIMYHOCTU IyTEM BKJIIOYEHHS] €r0 B Pa3jM4yHble BUJbl LIEHHOCTHOM
YeIIOBEYECKON NESITeNbHOCTH: y4ueba, MO3HAaHWS, KOMMYHUKAIHS, MPOPECCHOHAIBHO-
TPYJIOBOM BBIOOp, JMYHOCTHOE CaMOpPA3BUTUE, LIEHHOCTHbIE OpPUEHTAIMU, IOUCK
CMBICJIOB JKuU3HeAeATeNbHOCTU. C ATUX NO3ULUA 00ydeHHe paccMaTpHUBAETCA Kak
MpOLECC OBJAJCHUS HE TOJBKO ONPEICICHHOM CYMMOW 3HAaHMM W CHUCTEMOU
COOTBETCTBYIOIIMX YMEHHUM 1 HABBIKOB, HO U KaK MPOIECC OBIAJCHUS KOMIETEHIIUSIMU.



Ha OCHOBAaHUU TpeOOBaHU denepanbHOro roCyaapCTBEHHOIO
00pa3oBaTeILHOTO CTaHAapTa CpeaHEero oOIIero o0pa3oBaHMs, B COACPKAHUM Kypca
MIPEANONIATACTCS PEANN30BaTh AKTYyaJbHbIE B HACTOAIIEE BPEMS KOMIIETEHTHOCTHBIM,
JMYHOCTHO-OPUEHTUPOBAHHBINA, JESITEIBHOCTHBIM MOAXOABI, KOTOPHIE ONPEIEIAIOT
3a/1a4u OOy4EeHHUS:

— npuoOpeTeHne 3HaHUM U YMEHUH ISl UCIIOJIb30BaHUS B MPAKTUYECKOU JEsITEIbHOCTH

1 TIOBCEIHEBHOM JKU3HHU,

— OBJAJEHHE CMOcO0aMH T03HABATENbHOM, WH(OPMALMOHHO-KOMMYHUKATUBHOU H

pedIeKCUBHOM JIeATEIbHOCTEH;

— OCBOEHHE MO3HABATENIbHOH, NHPOPMALMOHHON, KOMMYHUKATUBHOM, pedIeKCUBHON
KOMITIETEHIIUH.

Jist ynoBneTBOpeHHss TpeOOBaHUAM K YPOBHIO IMOATOTOBKU BBIMYCKHUKOB, B
nporpamme NpeaycMOTpeHa TECTOBasi paboTa IO OCHOBHBIM TEMaM Kypca U CHUCTEMA
YCTHOTO OIpoca.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O KYPCA IIPEIMETA

Cucrema TpeOOBaHHI MOTHOCTHIO COTJIACOBAaHA ¢ 0a30BBIM YPOBHEM COJICPIKAHMUS
o0IIero cpeaHero oO0pa3oBaHUST W OYEPUYMBACT MHHUMYM 3HAaHUW W yMEHHH,
HEOOXOAUMBIX s (HOPMUPOBAHUSI TIPEJCTABICHUN O €IUHCTBE (PU3MUECKUX 3aKOHOB,
JEUCTBYIOMIMX Ha 3emiie U B Oe3rpaHn4Hoi BceneHHol, 0 HempepbIBHO MPOUCXOIAIIEH
ABOJIIOLIMM HAIIEH TIaHEThl, BCEX KOCMUYECKUX TEJI M HMX CHUCTEM, a TAKXKE CaMOu
Bcenennon.

JIMYHOCTHBIMU pE3yJbTaTaMU OCBOCHUS Kypca aCTPOHOMHH B CpellHEH (TIOJIHOM)
LIKOJIE SIBJISTFOTCS:

» (opMHpOBaHWE YMEHHUS YIOPABIATH CBOCH TMO3HABATEIBHOU JEATEIHLHOCTHIO,
OTBETCTBEHHOE OTHOIIEHWE K YYEHHIO, TOTOBHOCTb U CHOCOOHOCTh K
CaMOpAa3BUTHIO 151 caM000pa3oBaHUIO, OCO3HAHHOMY ITOCTPOEHUIO
VHJIMBUYaJbHOM 00pa30BaTEIbHON JCATEIBHOCTH Ha OCHOBE YCTOMYHUBBIX
MMO3HABATEIbHBIX HHTEPECOB;

* (dopMHUpOBaHWE MMO3HABATEIHHOW M MH(POPMAIMOHHOW KYJIBTYPBI, B TOM HYHCIIE
HABBIKOB CaMOCTOSITENIbHON pa0OThl C KHUTAMU U TEXHUYECKUMH CPEICTBAMHU
MH()OPMAILIMOHHBIX TEXHOJIOTUH;

* (opMupoBaHue YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHHUS 3aKOHOB MPUPOIBI U
MX UCIOJIb30BAHUS Ha 0J1aro pa3BUTHUS YEIOBEYECKOM [IMBUITU3AIUY;

* (opMupoBaHre yYMEHHUS HAxXOJIUTh AaJCKBaTHbIE CHOCOOBI  TOBEACHUS,
B3aUMOJICCTBUS M COTPYJAHHYECTBA B IIporiecce Yy4yeOHOM M BHEy4YeOHOM




JNEATENbHOCTH, MPOABIATh YBAKUTEIBHOE OTHOLICHHWE K MHEHHIO OINIMOHEHTA B

X0J1e 00CYKJICHUS CIIOPHBIX MPOOJIEM HAYKHU.

MeTtanpeaMeTHbIE PE3YAbTAThI OCBOSHUS TPOTPAMMBI MTPENOIAraroT:

* HaxOJWTh MPOOJIEMY HUCCIEAOBaHHUSA, CTAaBUTh BOIMPOCHI, BBIJABUTATh THUIIOTE3Y,
npeajaraTh albTEPHATUBHBIE CIIOCOOBI PEIICHUs MPOoOJIeMbl U BBIOUpATh U3 HUX
HauOonee A(DQeKkTuBHBIN, KIaCCUDUIUPOBATH OOBEKTHl  HMCCIIEIOBAHMUS,
CTPYKTYPUPOBATh H3Yy4Ya€Mbld MaTepuall, APTyMEHTUPOBATH CBOKO MO3UIIMIO,
(dbopMyITHUpPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

* aHANIM3UPOBATh  HaAOIIOJAaeMble SBJICHUS U OOBACHATH NPUYUHBI  HX
BO3HUKHOBEHUS;

* Ha MNPaKTUKE IMOJb30BATHCA OCHOBHBIMU JIOTMYECKUMHU MpPUEMaMH, METOAAMHU
HAOJIIOJICHHUSI, MOJICIIUPOBAHUSI, MBICJICHHOTO KCIIEPUMEHTA, TPOTHO3UPOBAHMS;

* BBINOJIHATH MO3HABATENIbHBIE U MTPAKTUUECKUE 3a/IaHUsI, B TOM YHUCJIE TPOEKTHBIE;

* p3BJIEKaTh MHGPOPMAIMIO U3 Pa3IMYHBIX HCTOYHMKOB (BKJIIOYAsi CpeACTBa
MaccoBOW MH(POPMAITUU U UHTEPHET-PECYPChI) U KPUTUUYECKU €€ OLICHUBATh;

* TOTOBUTh COOOIIEHHUS W TIPE3CHTAIIMM C HCIOJb30BAaHUEM MAaTEpPUAJIOB,
noJiydeHHbIX U3 HTepHeTa U IPYyruX UCTOYHUKOB.

IIpenMeTHBIE Pe3yabTaThl U3YYEHHS] aCTPOHOMHUM B CpeAHel (MOJHOM) IIKOJIe
MPEJCTABIICHBI B COJICP’KAaHUU Kypca IO TEMaM.

OO6ecrieunTh JOCTHIKCHHE IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpPaMMbl, CO3/1aThb OCHOBY JUISl CaMOCTOSTENBHOTO YCHEIIHOTO
YCBOCHHs 00YYarOUMMUCS HOBBIX 3HAHHM, YMEHHM, BUIOB U CIIOCOOOB ESITEIbHOCTH
JNOJKEH CHCTEMHO-JESITENIbHOCTHBIM Moaxoa. B COOTBETCTBUM € 3TUM MOJIXOJOM
UMEHHO aKTUBHOCTH OOYUYaIOMIMXCS MPU3HAETCS OCHOBOM JTOCTHXKEHMS Pa3BUBAIOIIMX
nene oOpa3oBaHUST — 3HAHUS HE TEpeNaroTcsi B TOTOBOM BHE, a JTOOBIBAIOTCS
y4YalllUMUCS B MPOLECCE MMO3HABATEIBHOU JIESITEIIBHOCTH.

VYmamnuecs cpeHeit o01eo0pa3oBaTeIbHOMN IITKOIBI TOJKHBI:

— TlomyuuTs TpeaCTaBICHUS O CTPYKTYpe M MaciiTabax BceneHHOW n MecTe uemoBeka
B HEW. Y3HaTh O CpPENCTBAaX, KOTOPHIE HCIOIB3YIOT aCTPOHOMBI, YTOOBI 3arJISIHYTh B
cambple ynan€éHHbIE YTrOJKM BcejleHHOW W HE TOJNBKO YBUAECTh HEOECHbIE Tela B
HEJOCTYMHBIX ¢ 3EMJIM JMAaNa3oHax JUIMH BOJH 3JIEKTPOMArHUTHOTO HM3Iy4YEHHs, HO H
y3HaTh O HOBBIX KaHAJIaX MOJy4eHUs WHOOpPMAIMU O HEOECHBIX Telax C TMOMOIIBIO
HEUTPUHHBIX U TPAaBUTALMOHHO-BOJHOBBIX TEJIECKOMOB.

— VY3Hath O HAOIIOJAEMOM CJIOKHOM JBWXEHUU 1uiaHeT, Jlynst u ConHua, ux
unTepnperanuu. Kakyto pons urpanu HabmrogaeHus 3atmennii JIlyasl u ConHIIA B )KU3HH
oOIIecTBa M HUCTOpUS WX HAaydyHOro 0oObsicHeHus. Kak Ha OCHOBE acCTPOHOMHYECKUX
SIBJICHUH JIIOJY HAYYWJINCh U3MEPSITh BPEMsI U BECTU KaJleHAaphb.

— VY3Hath, KaK Onarojiaps pa3BUTHUIO aCTPOHOMUHU, JIFOAM MEPEUUIH OT MpPeACTaBICHUS
TEOLICHTPUYECKOM  CHUCTEMbl ~ MHpa K  PEBOJIIOLIUMOHHBIM  MPEICTaBICHUSIM
reJIMOLICHTPUYECKON cucTteMbl Mupa. Kak Ha OCHOBE mHoOCHEIHEW ObUIM OTKPBITHI
3aKOHBI, YIIPABIISIIOIINE JBHKEHUEM IUJIAHET, U NO3/IHEE, 3aKOH BCEMUPHOT'O TATOTCHHUS.
- Ha nmpumepe HCHoONIb30BaHMSI 3aKOHA BCEMHPHOIO  TSATOTEHHUS  MOJYYUTh
MPEJCTABIEHAS] O KOCMHUYECKHUX CKOPOCTSIX, Ha OCHOBE KOTOPBIX PAaCCUHUTHIBAIOTCA
TPAEKTOpUU TOJIETOB KOCMHYECKHUX allapaToB K IUIaHETaM. Y3HaTb, KaK MPOSBISECT
ce0si BCeMUPHOE TIATOTEHHUE Ha SIBJIEHUAX B cucteme 3emiisi—JIyHa, U 3BOIIOLUIO 3TOU
CHUCTEMBI B OyAyIIIEM.




— VY3HaTh O COBPEMEHHOM IIPEJACTABICHUH, O CTpOoeHUH COIHEYHOW CHUCTEMBI, O
CTPOCHHMH 3eMJIM KakK MJIAHEThl U MPUPOJAE MAPHUKOBOTO 3 (PekTa, 0 CBOWCTBAX IJIAHET
36MHON TpyNInbl M IUIAHET-TUTAHTOB U 00 UCCIEJOBAHUAX AaCTEPOUNIOB, KOMET,
METEOPOUIOB U HOBOTO KJlacca HEOECHBIX TEJ KapIUKOBBIX IJIaHET.
— TlomyuuTs mpeacTaBieHUE O METOJax acTpO(U3UUYECKUX MCCIECIOBAHUN W 3aKOHAX
(bU3UKH, KOTOPBIE UCTIOJIB3YIOTCS JJIsl U3YYeHUs (PU3HMUECKU CBOMCTB HEOSCHBIX TElL.
— VY3nHath npupoay CoJIHIIa U €r0 aKTUBHOCTHU, KaK COJIHEYHAsI AKTUBHOCTH BIUAET Ha
KIuMaT u Ouochepy 3emiid, KaKk Ha OCHOBE 3aKOHOB (PU3UKU MOXKHO PaCCUUTATh
BHyTpeHHee cTpoeHue CoJiHIIa ¥ KaK HaOJIoAeHUs 3a MOToKaMu HeUTpuHo oT CoiHia
MIOMOTJIH 3aryIsiHyTh B 1IEeHTp CoJIHIIA U Y3HATh O TEPMOSIAEPHOM MCTOUYHUKE SHEPTHH.
— VY3HaTh, Kak OMNpPEJECNAOT OCHOBHBIE XapaKTEPUCTUKH 3BE3J M HUX B3aUMOCBS3b
MEXIy cO000#, O BHYTPEHHEM CTPOEHHUM 3BE3]] M MCTOUYHHMKAX HMX DHEPrUHU; O
HEOOBIYHOCTH CBOMCTB 3BE3/ O€JbIX KapJIMKOB, HEUTPOHHBIX 3BE31 U YEPHBIX IBIP.
VY3HaTh, KaK POKAAIOTCS, KUBYT U YMUPAIOT 3BE3/IBI.
— V3Hath, KaK MO HAOMIOJAEHUAM MyJIbCUPYIOIIUX 3BE3N Iedena Ompenesirh
paccTosiHUSI 10 JIPYTUX TalaKTUK, KaK acTPOHOMBI IO HAOIIOCHUSIM JBOWHBIX U
KpPaTHBIX 3BE3]] OMPEECIAIOT UX MACCHI.
— IlonyunTh mpeACTaBICHUS O B3phIBAX HOBBIX M CBEPXHOBBIX 3BE3]] M Y3HATh, KaK B
3BE3/1aX 00pa3yrOTCS TSHKENIBIE XUMUYECKUE DJIEMEHTHI.
— ¥Y3Hath, Kak ycTpoeHa Hama ['anaktnka — Miueunsiii [lyTh, Kak pacrpenenceHsl B
HEl paccesHHbIE M IIapOBble 3BE3NIHBIE CKOIUICHUS M 00Jlaka MEX3BE3THOTO raza u
e, Kak ¢ momoipio HaOMOAeHUN B MHPPAKPACHBIX JIydaX YAAJIOCh MPOHUKHYTh
yepes TOJIYy MEX3BE3JHOIO rasa M IbUIM B LEHTp ['alakTuKu, yBHUIETh IBUKECHUE
3BE€3/1 B HEM BOKPYI' CBEPXMACCUBHOU YEPHOU IBIPHI.
— IlonmyunTe mpeAcTaBieHUME O PA3IUYHBIX TUNAX TAJAKTHUK, Y3HATh O IPOSIBICHUSAX
AKTUBHOCTH TaJaKTUK M KBa3apoB, pACHPENCICHHM TaJaKTUK B IPOCTPAHCTBE U
(dbopMHUPOBAaHUYU CKOIUICHUH U STYEUCTON CTPYKTYPHI UX PaCIpECIICHHUS.
— V3HaTh O CTPOCHHHM W DBOJIONNH YHUKAIBHOTO 00BEKTa BceleHHOW B IeTIOM.
[IpocneauTs 3a pa3BUTHEM MPEACTABICHUNH O KOHEYHOCTH U OECKOHEUYHOCTH
Bcenennoii, o GpyHaaMeHTaNIbHBIX MapagoKCcax, CBI3aHHBIX C HUMH.
— TlonsTh, KaK U3 HAOIIOAAEMOTO KPAaCHOTO CMEIICHHS B CHEKTpaxX NANEKUX rajakTUK
MPUILJIM K BBIBOAY O HECTAlMOHAPHOCTH, PaCIIUpEeHUN BceneHHou, U, 4To B IpOLLIOM
OHa OblIa HE TOJBKO TUIOTHOW, HO W TOpsiYel W, 4TO HAOII0JaeMOe PEeTUKTOBOE
W3JIy4YCHHUE MTOATBEPKAAET STOT BAXKHBIN BBIBOJI COBPEMEHHON KOCMOJIOTHH.
— Y3HaTh, Kak OTKPbUIM YCKOPEHHOE pacimiupeHue BcemeHHOW U ero CBsi3b ¢ TEMHOM
SHEpPrue W BCEMHUPHOM CWIOW OTTAJIKMBAaHUSA, HPOTHUBOCTOSIIEH BCEMHUPHOWU CHIIE
TATOTEHHS.
— VY3Hath 00 OTKPBITUM HK30IUIAHET — IUIAHET OKOJIO JPYTUX 3BE3M, U COBPEMEHHOM
COCTOSIHUM TTPOOJIEMbI TOMCKA BHE3EMHBIX [IUBUIU3AIUN U CBSI3U C HUMU.
— Hayuwnrscs MIPOBOJNTH MPOCTEUIINE ACTPOHOMMYECKHE HAOJIOICHNUS,
OPUEHTHPOBATHLCS CPENIH SIPKUX 3BE3] U CO3BE3UMN, U3MEPATH BBICOTHI 3BE31 U CollHIIA,
ONpeAeisiTh AaCTPOHOMHUYECKHMMHU METOAAMH BpeMs, IMIHUPOTYy W JOJIOTy MeECTa
HaOmoieHn, u3MepsTh auameTp ConHIAa U U3MEPSTh COTHEYHYH) aKTUBHOCTh U €€
3aBUCUMOCTb OT BPEMEHH.

AOJIKHBI 3HATH/IIOHUMATh:



— CMBICJ TOHSTHH: aKTUBHOCTb, aCTEPOMJ, aCTPOJIOTHUS, aCTPOHOMHUS, acTpodu3uKa,
atmMocdepa, Oonma, BO3MYIICHUS, BOCXOJ CBETWUJIA, BpalllEHHME HEOECHBIX Tell,
Bcenennas, Bcnbika, ['anakTuka, rOpU30HT, TPAaHYJIbl, 3aTMEHUE, BUIBI 3BE3/1, 30/IUAK,
KaJ€HJapb, KOCMOTOHHS, KOCMOJIOTHS, KOCMOHABTHMKa, KOCMOC, KOJIblla IUIAHET,
KOMETBI, Kparep, KyJbMHUHAIMs, OCHOBHBIC TOYKH, JUHUU U IJIOCKOCTH HEOECHOMU
chepsbl, MarHuTHas Oypsi, MetaranakTiuka, METEOp, METEOPUT, METEOPHBIE TEJIO0, TOXKIb,
noTok, Mieunsiii [1yTh, Mopsi 1 MaTepuku Ha JlyHe, HeOecHass MEXaHHMKA, BUJIUMOE U
peaqpbHOE JBMXKEHHE HEOECHBIX TeJI M HUX CUCTEeM, oOcepBaTopusi, opOuTa, IUIaHETa,
MOJISIPHOE CHUSIHUE, TPOTyOepaHell, CKOIUICHHE, CO3BEe3[us M HUX KiaccuduKaius,
COJIHEYHAs KOpOHA, COJIHIECTOsIHHE, cocTaB (COJIHEUHON CHUCTEMBI, TEIECKOTI,
TEPMUHATOP, TYMaHHOCTh, (a3bl JIyHbl, ¢poTocdepHbie (akensi, xpomocdepa, yepHas
JbIpa, DBOJIIOLUS, SKIIUNTUKA, SPO;

— omnpeneneHus (QU3NYECKUX BEIUYMH: aCTPOHOMHUYECKas eIuHHIa, adenui, Oieck
3BE3/1bl, BO3PACT HEOECHOTO TeNa, Mapajulake, Mapcek, Nepuo, nepuresnii, Gpusnaeckue
XapakTEePUCTUKU TUIAHET W 3BE3Jl, UX XHUMHUYECKUW COCTaB, 3BE3JHAsl BEIMYUHA,
paJuaHT, pajuyc CBETHJIA, KOCMHUYECKHE PACCTOSHMS, CBETUMOCTb, CBETOBOU TOj,
CKaTU€ IUIAHET, CUHOJWYECKUHA M CHUJICPUYECKUM TEPUOJ, COJHEYHAs aKTUBHOCTb,
COJIHEYHAs MOCTOSIHHAS, CIIEKTpP CBETAIUXCS Tesl COIHEYHON CUCTEMBI;

— cMbIcH _pabor u  GOpMYyIHUPOBKY 3akoHOB: Apwuctotens, Iltomemes, Iamunes,
Konepauka, bpyno, JlomonocoBa, I'epmens, bpare, Kemnepa, HwroTona, Jlesepne,
Anamca, Tamnes, benononsckoro, bpenuxuna, Crtpyse, ['epummnpynra-Paccena,
Ambapniymsina, bapuapaa, Xa66:ma, Jlornepa, ®puamana, SiHITeliHa.

HOJKHbI YMETh:

— HCIOJIb30BaTh KapTy 3BE3AHOT0 HEOA ISl HAXOKICHUS KOOPJAMHAT CBETHIIA;

BBIPAXKATh PE3YJIbTaThl K3MEPEHUI U pacueToOB B €IMHUIAX MeXTyHApOIHON CUCTEMBI;

IPUBOAUTH IPUMEPHI IPAKTUYECKOTO UCIIOIB30BAHUS ACTPOHOMUYECKUX 3HAHUN O

HEOECHBIX TeJlaX U UX CUCTEMAX;

— peuiath 3aJa4i Ha IPUMEHEHHE U3YYEHHBIX aCTPOHOMUYECKHUX 3aKOHOB;

— OCYIIECTBIATh CAMOCTOSITENIbHBIN MOUCK MH(POPMAIIUU €CTECTBEHHOHAYYHOTO

coJiep KaHMsl C UCTIOJIBb30BAaHUEM PA3IMYHBIX UCTOUYHUKOB, €€ 00pabOTKY H

npe/iCTaBlIeHNE B pa3HbIX (popmax;

— BJIaJIETh KOMIIETCHIIUSAMH: KOMMYHUKATUBHOM, PEhICKCUBHOMN, TMUHOCTHOTO

caMOpa3BUTHS, IIEHHOCTHO-OPUEHTAIIMOHHOM, CMBIJIO-TIONCKOBOM, U TIpohecCHoHaTBHO-

TPYZOBOTO BHIOOPA.

XapaKkTepUCTHKA KOHTPOJIbHO-N3MEPHUTEIbHBIX MAaTEPHAJI0B, HCIIOJIb3yeMbIX NPH
OLICHUBAHUM YPOBHS NMOATOTOBKH Y4alIUXCH.

3HaHUS W yYMEHHUS Yy4YalllMXCsl OLICHMBAIOTCS HAa OCHOBAaHMHM YCTHBIX OTBETOB
(BBICTYIJIEHHH ), TECTOBOM pabOTHhI, a TAKXKE MPAKTUUECKON AEATENbHOCTU, YUYUTHIBAS UX
COOTBETCTBHE TpPEeOOBAHUAM TMPOTpPaMMbl OOYYEHHs, MO TMATHOAUIBHONW CHCTEME
OLICHUBAHHSI.

OueHky «5» TMoJydaeT yyaliuics, 4Yed YCTHBIM OTBET (BBICTYIUICHUE),
MpaKTUYECKas MACATEIIBHOCTh WM MX PE3YJIbTaT COOTBETCTBYIOT B IOJHOW Mepe
TpeOOBaHUAM MporpaMmbl oOydyeHus. Ecam mnpu oneHHBaHUM Y4eOHOTO pe3yJiibTara
UCIIOb3YyeTCsl 3a4€T B OajuiaxX, TO OLEHKY «5» MojdydyaeT ydaiuidcs, HaOpaBmuid 90 —
100% oT MakCUMabHO BO3MOKHOTO KOJIMYECTBa OAJIIOB.




OueHky «4» TmonydaeT yyaliuics, 4Yed YCTHBIM OTBET (BBICTYIUICHUE),
MpaKTUYeCcKas AESITEIbHOCTh UM UX PE3YyIbTaT B OOIIEM COOTBETCTBYIOT TPEOOBAHUSIM
MpOrpaMMbl O0YUYEHHUs, HO HEJJOCTATOYHO MOJHBIE WJIM UMEIOTCS MeKue omnOku. Ecnu
IIPU OLEHUBAHUM YYEOHOro pe3yibTaTa MUCIOJb3yeTcs 3a4€T B Oayuiax, TO OLEHKY «4»
noJyiy4aet yvauniuiics, HabpaBmuii 70 — 89% oT MakCHUMalIbHO BO3MOYKHOT'O KOJIMYECTBA
OaJIyIoB.

OneHky «3» TodydYaeT ydalluics, 4Yel YCTHBIM OTBET (BBICTYIUICHHE),
MpaKkTUYecKas JeATEIbHOCTh WM MX PE3yJbTaT COOTBETCTBYIOT TpeOOBaHUSIM
porpaMmbl OOy4YeHUsl, HO MMEIOTCS HEAOCTAaTKU M OolMOKU. Eciam mpu oulleHMBaHUU
y4eOHOro pe3yjbTaTa HCIOJIb3yeTcsl 3a4éT B Oamax, TO OLEHKY «3» Mojy4yaer
yuanuics, Habpasimuid 45 — 69% OT MakCUMaJIbHO BO3MOXHOT'O KOJIMYECTBA OalIOB.

OueHky «2» TMoOJydaeT ydyaliuics, 4Yed YCTHBIM OTBET (BBICTYIUICHUE),
NpaKTUYeCKas AesATEeIbHOCTh UM UX PE3YJIbTaT YACTUYHO COOTBETCTBYIOT TPEOOBAHUSIM
nporpaMMmbl 0Oy4eHHs, HO UMEIOTCS CYIIECTBEHHbIE HEOCTATKU U onOKku. Ecnu mpu
OLICHMBaHUU Y4YEeOHOro pe3yjibTaTa HCHOJb3yeTcs 3a4€T B Oaiax, TO OLIEHKY «2»
noJiy4daeT yvariuiics, Haopasiui 20 — 44% oT MakCMMaJIbHO BO3MOYKHOTO KOJIMYECTBA
0aJIyIoB.



COILEPKAHUE YYEBHOI'O INIPEIMETA

10 kaacc (34 4., 1 4. B HeeM10)

Beenenue (1 4)

AcTtpoHomusi, ee CBsI3b ¢ JApyruMu Haykamu. CTpykTypa W MacmuTaObl
Bceenennoit. OcoOeHHOCTH aCTPOHOMHUYECKUX METOJIOB MCCIeOBaHUS. TeaecKonbl U
paguoTeneckonsl. BceBomHOBAsE aCTpOHOMUSL.

ActpomeTtpus (5 1)

3Be31bl U CO3BE3AMS. 3BE3AHBIE KapThl, II100YCHl U atiackl. BugumMoe nBHxeHHe
3Be3]] Ha pAa3IMuYHbIX reorpaduyeckux mupoTax. Kymapmunanus cBetwi. Bumumoe
roguyHoe aBuwxeHue Connna. Owiuntuka. JBwkenne u ¢aszpl JlyHbpl. 3aTMeHUs
Counua u Jlynsl. Bpems u kanengaps.

Hebecnas mexanuka (3 4)

PazButue npencrtaBieHuil 0 CTpoeHUHU Mupa. ['eolieHTpUYeckas cUcTeMa MUpa.
CraHOBIICHHE TeIUOICHTPUYECKON cucTeMbl Mupa. KoHdurypamnuu riaHeT u yClIoBus
uX BHAMUMOCTH. CUHOJMYECKUN M CHICPUYSCKUHN (3BE3MHBIM) NEPHOJBI OOpaIieHus
maHet. 3akoHbl Kemepa. Onpenenenne paccTosHuid U pa3mepoB Tel B ColHEYHOMU
cucreMe. ['opu3oHTaNbHBIN Mapaiiake. JIBukeHne HEOSCHBIX TeJ MOJ JICHCTBUEM CHIT
TaroTeHus1. OnpeaeneHre Macchl HeOECHBIX Tell. JIBHYKEHNE NCKYCCTBEHHBIX CITyTHHKOB
3emMiIi 1 KOCMUYECKUX annapaToB B COJHEUHON CUCTEME.

Ctpoenue CosHeuHoii cucteMbl (7 4)

ConHeyHass cucteMa KaKk KOMIUIEKC TeJl, UMEIOLUX OO0IIee MPOUCXOKICHUE.
3emus u JIlyna — nBoitHas mnanera. MccenenoBanus JlyHbl KOCMHYECKMMHU anmapaTaMH.
[Tunotupyemeie nonetsl Ha Jlyny. Ilmanersr 3emnHou rpynmsl. Ilpupoma Mepkypus,
Benepsl u Mapca. [1naneTsl-ruranTsl, UX CIIyTHUKHU U KoJiblla. Manbie Tena ConHeuHon
CUCTEMBI: aCTepPOUJIbI, TUIAHETHI-KAPIUKHA, KOMETHI, METCOPUTHL. MeTeopsl, OOIUILl U
METEOPHUTBL.

AcTpodusuka u 38é31Hast acTpoHoMus (7 4)

N3nyuenue u temneparypa Connua. CocraB u ctpoenue ComHia. Mictounuk ero
sHeprun. Atmocdepa Connua. CojilHeyHasi aKTUBHOCTb M €€ BIMSHHE Ha 3E€MIIIO.
3Be31bl — JAJNICKUE COJHIA. [OJMYHBIA TMapajulakC W PACCTOSTHUS 10 3BE3.
CBeTUMOCTh, CHEKTP, LUBET W TEMIIEPATYpa PA3JIMYHBIX KJIACCOB 3Be3d. Jlmarpamma



«CHEKTP—CBETUMOCTb». Maccsl U pasmepsl 3Be3n. Monenu 3Be3n. IlepemeHHble u
HecTauuoHapHble 3Be3nbl. llepennpt — wMasku Bceenennoil. DBosonus 3Be3N
pPa3JIMYHON MACCHI.
Muieunbiid nyTh (3 4)

I'a3 u neute B [Nanmaktuke. Kak oOpasyroTcsi oTpakareiabHble TymMaHHOCTH. [louemy
ceersaTcs U @y3Hble TymMaHHOCTH. Kak KOHLIEHTpUPYIOTCS Ta30Bbl€ M IIbLIEBbIC
TyMaHHOCTH B lamaktuke. PaccesHHble U 1IapoBble 3BE3IHBIE  CKOIUICHMS.
HaGmronaembie cBOMCTBAa pacCessHHBIX 3BE3AHBIX CKoruieHui. Halmomaembie cBOMCTBA
LIApOBBIX 3BE3IHBIX CKOIUICHUU. PacmperneneHue U xapakrep ABUKEHHs CKOIICHUN B
l'anaktuke. Pacnpenenenue 3BE37H, CKOIUIEHMM, Ta3a W [bUIM B [ alakTuke.
CeepxmaccuBHass 4€pHasg [Jbplpa B LEHTpe [a@IakTUKM M KOCMHUYECKHE JIy4H.
Wnudpakpacubie HaOMOICHNUS IBUXKEHUS 3BE3] B LIEHTpe ['anakTuku U oOHapyXeHUe B
neHrpe lamakTMku  cBepXMacCHMBHOM  4epHOM  1bIpel. Pacu€ér mapamerpos
CBEepXMaccUBHOM u€pHOil ablpbl. HaOmrogeHuss KOCMHUYECKHX Jydyed U HX CBA3b CO
B3PbIBAMU CBEPXHOBBIX 3BE3 /L.

Ianakruku (3 4)

Hama I'amaktuka. Ee pa3mepsl u ctpykrypa. JIBa Tuma HaceneHus | aakTukw.
Mex3Be3aHas cpena: ra3 u nbulb. CrnimpanbHbie pykaBa. SAnpo 'amaktuku. Obnactu
3Be3noo0pa3oBanusi. Bpamenne [amaktuku. Ilpobiiema  «CKpBITO»  Macchl.
PaznoobOpa3ue mupa ramaktuk. KBazapel. CKOIUIEHHS M CBEPXCKOIUICHHS TalaKTHUK.
OcHoBBI coBpeMeHHOM KkocMonoruu. «KpacHoe cmemieHne» u 3akoH Xab0Oma.
Hecranuonapnass Bcenmennas A. A. @®puamana. bosbmioir B3pbiB. PenukToBoe
U3NydeHue. Y ckopeHue pacmupenus BeenenHoil. « TemHas sHEPTrUs» U aHTUTITOTEHUE.

Crtpoenue u 3Bosonusa Beesennoi (2 4)

Koneunoctp u  OeckOoHEYHOCTh BcelleHHOW — mapajoKChl KJIAaCCHYECKOU
KOCMOJIOTUH. 3aKOH BCEMHUPHOIO TSITOTEHUS W MPEACTABICHUS O KOHEYHOCTU H
O0eckoHeuHoctu BcenenHoil. ®OTOMETPUYECKHI IMApaJoKC U MPOTHBOPEUHUS MEXKITY
KJIACCUYECKUMHU TPEACTABICHUSIMU O CTpoeHuH BceneHHOM U HAOMIOACHUSIMU.
HeobOxonumocThs mnpuBiedeHus o0OIIEd TEOPUU OTHOCUTEIBHOCTU I TOCTPOCHUS
Mozenu Beenennoii. CBsI3b MeXAYy r€OMETPUUYECKUX CBOMCTB MpOCTpaHCTBa BeeneHHoi
C pachnpenesieHHeM U JBUKEHHEM Marepuu B Hel. Pacmupstomasics Beenennas. CBsizb
CpEeHEH INIOTHOCTU MATEPUU € 3aKOHOM PACIIMPEHUS U TEOMETPUYECKUMH CBOMCTBAMU
Bcenennoii. EBkinioBa u HeeBkinaoBa reometpusi Beenennoit. Onpenenenue paanyca
n Bo3pacta BcenenHoil. Moaens «ropsuerl BceneHHONW» M PEIMKTOBOE H3IYyUECHUS.
OO6pazoBaHne XMMHUUYECKUX A71eMEeHTOB Bo Bcenennoil. O6unue reiaus Bo Beenennoit u
HEOOXOMMMOCTh O00pa3oBaHUS €r0 Ha pPaHHUX OJTamax »HBOJIONUU BcelneHHON.
HeoOxomuMocTh HE TONBKO BBICOKOW TUIOTHOCTH BEIIECTBa, HO M €ro BBICOKOH
TEMIEpPATypbl Ha PaHHHUX JTanax 3BOJOUMM BceneHHoil. PenukroBoe u3nydueHue —
M3JIy4Y€HHUE, KOTOPOE OCTAIIOCH BO BCEIEHHOM OT rOpSIYero U CBEPXILIOTHOIO COCTOSTHUS
MaTepuu Ha paHHUX dTanax >u3HU Bcenennoil. Habmomaembie CBOMCTBA pENTUKTOBOTO
n3nydyeHus. [louemy HEOOXOIMMO MpPUBJICUYEHUE OOIIEH TEOPUU OTHOCUTEIBHOCTH ISt
MOCTPOCHUS MOJies i BeeneHHOM.

CoBpeMeHHBbIE TPO0JIEeMbI ACTPOHOMEH (3 1)



[IpoGnema cymiecTBOBaHUS *KU3HU BHE 3eMJIM. YCIOBHS, HEOOXOAMMBIC st
pa3Butusi ku3HU. l[loucku xu3HM Ha mnaHerax ConHeyHON cuctembl. CIIOXKHbBIE
OpPraHuYeCcKUe COeNUHEHHsI B Kocmoce. COBpEMEHHbBIE BO3MOKHOCTA KOCMOHABTUKH U
pPaZIlOACTPOHOMMM A CBSI3M C JAPYTMMM LMUBUIM3aUMSAMH. [ImaHETHBIE CHUCTEMBI Yy
IPYTuX 3B€37. YemoBeuecTBO 3asBIsET O CBOEM CYLIECTBOBAHUU.

MeTtoanueckoe odecredyeHue y4eOHOro nmpouecca.
1. «Actponomus 10-11» aBropa B. M. Hapyrun ass o61eo0pa3zoBaTeIbHbIX
yupexaeHuii (6a30BbIil YPOBEHb).
2. Boponnos-Benbsimunos, b. A., Ctpayr, E. K. Actponomus. 10 knacc. YueOHUK.
M.: dpoda, 2013.

3. Crpayr, E. K. MeTonuueckoe nocooue kK yueoOHuky «ActpoHomus. 11 xiace»
aBTopoB b. A. Boponnosa-Benssmunona, E. K. Ctpayra. M.: [Ipoda, 2013.
MarepuajibHO-TEXHHYECKOE o0ecneyeHue y4eOHOro npoiecca.

Harnasigabie nocoousi.

Bcenennas. Hama I'anakTuxa.

Jpyrue rajakTuku. [I;maHeThl 36MHOM TPYIIIIBI.
3BE3/bI. IInaHeTBI-TUTAHTHI.

Jlyna. Comnnie.

Mauibie Tena CoTHEUHON CHUCTEMBI. Crpoenne CouHiia.

TexHu4eckue cpeacTna.
I'no6yc JlyHsl.
3Be3IHBIN TI100YC.
NHTepakTuBHAs JOCKA.
Kapra Benepsl.
Kapra Jlynsi.
Kapra Mapca
KommnrsroTep.
Mogens HeOecHOH chephl.
MynbTUMEUIHBIA IPOECKTOP.
[TonBmxHast KapTa 3B€3IHOTO Heoa.
[IpunTep.
CnekTpockor.
Teneckor.
Tennypuii.



IIporpaMMbI-IUIaHETAPUM.

Hudpossie o0pa3oBaTe/ibHbIC peCypChl.

1. CENTAURE (www.astrosurf.com).
2. VIRTUAL SKY (www.virtualskysoft.de),ALPHA.
3. Celestia (https://celestiaproject.net).

HNuTepHeT-pecypcesl.

1. Stellarium — GecrutaTHas mporpamMma Jijisi IPOCMOTpPa 3BE3AHOI0 Heba,

BUPTYaJIbHBIN TUIAHETAPUH.
2. WorldWideTelescope — nporpamma, momoraroriasi JIIoOOUTEJIIM aCTPOHOMHUHU

HNCCIICO0BATh BCCHGHHyI-O.

TEMATHYECKOE U ITIOYPOYHOE IINIAHUPOBAHME

YUYEBHOI'O MATEPHAJIA B 10 KJIACCE

Ne Hara Tema ypoka Tun
ypoKa MpoBeAeHHUs ypoKa
YpOKa
IIo nnany | ®akr

1/1 5.09 Brenenue B acTpoHOMUIO NHM

2/1 12.09 3BE3aHOE HEDO 033

3/2 19.09 HebGecHbie KOOpAMHATHI KY

4/3 26.09 Bunumoe nBmxenue mianet u CoaHIia KY

5/4 3.10 JIBmxenue JIyHbl u 3aTMeHuUs ITP

6/5 10.10 Bpewms u kanengapb I1P

7/1 17.10 Cucrema mupa 033

8/2 24.10 3akonsl Kerutepa NHM
JIBY)KCHUS TUTAHET

9/3 7.11 Kocmudeckue ckopoctu 033
Y MEXXIUIAHETHBIE ePeNETh

10/1 14.11 CoBpeMeHHbIE NPEICTABICHUS O CTPOCHUHN NHM
u coctaBe COJIHEUHON CUCTEMBI

11/2 21.11 [Tnanera 3emis KV3

12/3 28.11 Jlyna u e€ BnusiHue Ha 3eMITIO KY

13/4 5.12 [TnaneTh 3eMHOM TPYIIITHI 033

14/5 12.12 [Inanertsi-ruranTsl. [InaHeTbI-kapauku 033

15/6 19.12 Mareie Tena ConHEYHOM CUCTEMBI NHM

16/7 26.12 CoBpeMeHHbIE NPEICTABICHUS O 033
porCcX0oxIeHUH COJIHEYHOW CUCTEMBI

17/1 9.01 Mertons! actpoduznueckux VMccnenopanuii NHM

18/2 16.01 Comnrre KY

19/3 23.01 BryTpeHHee cTpoeHue M NICTOYHUK SHEPTHUH KY
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXVmd4QVluVnFnWVhMLWYwcEdBM29xdEtidkVfTGFIRzljbHRsWlZSdXpYVDVBMnI3NlRSYUtoVjZ4b09wQkZRZW41ZVFKR29zcW0wTGQ4bnJOUVFxaVE&b64e=2&sign=878573623b4a47d1fa12295da4a6c6d4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXVlg5WmZFem84c0hQVzh2UVJGRVh2eDlCTkNjUFpLNVlKOW1hZmRYWVVXM01aT0w5SUdHU21OWHZTUzNmYVdycktTQUlMM0RqSTlOYkpPbkpnM25hU3dUaVdOSVhhUE9wdw&b64e=2&sign=be2fd23ae39cdb0fee0591671da388b9&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXVWU4TzJUdi1jTHZhWDFKTGt0OWg4ZFM2amE3d1RkSjZIZEQzUVQ5RVFHS211MGhaYjNlZjJ4R2Y4d0lCOE5lQmlia0x5anRmSFVnZVc5cTlvRlQxWVIyWHlDN0Ezd0llNm1ObmxhUTd1MVA&b64e=2&sign=fdc595594cc3418f69533e121bdb95c1&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXVWU4TzJUdi1jTHZhWDFKTGt0OWg4ZFM2amE3d1RkSjZGMmUxTFdyTGU1UXJvdFU3R0tFQVZPUlVZc1EwcDlVZG5hTEhsR2YwQTRXNDNCV3pmNWpENEZLb2R4WG1tUXJxdVdEdnBqb1c3Z0lKS0J5aUo5cmY5cw&b64e=2&sign=e289917258baa2a58d3eeccc99af55e5&keyno=17

ComHna

20/4 30.01 OCHOBHBIE XapaKTEPUCTHUKU 3BE3]T KV3

21/5 6.02 benble kapiuku, HEUTPOHHBIE 3BE3IBI, NHM
YyEpHbIe AbIPBL. J[BOMHBIE, KPATHBIE U
IIEPEMEHHBIE 3BE3/IbI

22/6 13.02 HoBble 1 cBEpXHOBBIE 3BE3/IBI NHM

2317 20.02 DBoTIONHS 3BE3 033

24/1 27.02 I"a3 u mputb B ["amakTuke 033

25/2 6.03 PaccesHHble U 11apoBbIe 3BE3AHBIC NHM
CKOTUICHUS

26/3 13.03 CepxmaccuBHas u€pHasi AbIpa B IIEHTPE NHM
Muteunoro Ilytu

27/1 20.03 Knaccudukanus ranaktuk KY

28/2 3.04 AKTHUBHBIE TaTaKTUKU U KBa3apbl KY

29/3 10.04 CKOTUICHUS TaJTAKTUK KY

30/1 17.04 Koneunocts u 6eckoHEYHOCTH BeeneHHOM. NHM
Pacummpsiromascs Beenennas

31/2 24.04 Mogenb «ropsiueit BeceneHHoM» u NHM
PEIIMKTOBOE M3ITyUeHHE

32/1 15.05 YckopenHoe paciiupenue Beenennoit u NHM
TEMHAas SHEPTUs

33/2 22.05 OOG6HapyXeHHe TUIaHET BO3JIC IPYTUX 3BE3N KY

34/3 29.05 ITouck >xu3HM 1 pazyma Bo BeeneHHoi I1P
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