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1. HosicHuTeJIbHAA 3aNIMCKA.
CraTtyc 10KyMeHTa.

PabGouass mporpamma cocTaBieHa Ha OCHOBE y4e€OHON MporpamMMbl MO ACTPOHOMHH Jig 0O0IIe00pa3oBaTEIbHBIX
yupexaeHnit «Actponomusi 10-11 xmace» (E. K. Crpayr, 2017 r.) u OcnoBHo#t O6pa3zoBatenbHoi [Iporpammer  HOY
«Axanemuueckuii Jluneit um. JlobaueBCKOro»

B coorBerctBum ¢ ydeOHbIM TwtaHoM YOV «Axkagemudeckoro Jlumess mm. JlobGadeBckoro» pabodas mporpamma
paccunTana Ha 18 gacoB (18 nemens mo 0,5 yueOHoro waca B Hegemo) B 10 kiiacce.

[Ipennaraemas pabodas mporpamma peanusyercs B yueOHuke «ActpoHomusa. 10-11 kmacc», b. A. Boponros-
Benssmunos, E. K. Ctpayr, 2017 r.

Vuebnuk «ActpoHomusi. 10-11 xmace» (aBroper  b. A. Boponmnos-Bembsmunos, E. K. Crpayr) mns
00meo0pazoBaTeNbHBIX yUpexkaeHUH, Bxomamuid B coctaB YMK mo actponomumm s 10-11 kmacca, pexomeHIOBaH
MunucrepctBoM obpaszoBanusi Poccuiickoit denepanuu (I[Ipukaz Munobpuayku Poccun 19 nexadpst 2012 r. Ne 1067 «O06
YTBEPXKJCHUU (PelepalabHbIX IMepeyHell y4yeOHHWKOB, PEKOMEHJOBAHHBIX (JIOMYIIEHHBIX) K HCIOJb30BAHUIO B
o0pa3oBaTeNbHOM TPOIEcCe B 00pa30BATENbHBIX YUPEKICHUSAX, PEaTU3YIOMUX 00pa3oBaTeIbHbIE MPOTPaMMBI OOIIETO
00pa3oBaHMs U UMEIOIINX FOCYIapPCTBEHHYIO aKKPEIUTAIIUIO.

CTpykTypa 10KyMeHTA.

[Iporpamma BkIIO4aeT 6 pa3aeos:
MOSICHUTEIbHAS 3aIlnCKa,
COJIep’)KaHhe Y4eOHOTO MPEeaMETa;
MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS MIPEAMETA;
TeMaTU4eCKOe TJIaHUPOBAHUE;
KaJIeHJapHO-TEMATUYECKOE TIIAaHUPOBAHUE;
: METOJIMYECKOE U MaTepuaIbHO-TEHHYECKOe oOecrieueHre ydeOHoro mpouecca, nudpoBbie 00pa3zoBaTeIbHbIC

pecypchl.

oghkwnE

OO0mas xapakTepucTUKa Yy4e0HOIr0 npeamera.

AcCTpOHOMHUSI B pOCCUHCKOMN IITKOJIE BCET/Ia paccMaTpUBaiach Kak Kypc, KOTOPbIH, 3aBepinas ((PU3NKO-MaTeMaTHIEeCKOe
o0pa3oBaHME BBHITYCKHUKOB CPEIHEN IIKOJIbI, 3HAKOMHUT MX C COBPEMEHHBIMU TMPEACTABICHUSIMHU O CTPOCHUH M BOJIOIUN
Bcenennoit u crocoOCTByeT (OpMHUPOBAHHIO HAYYHOTO MHUPOBO33pEHUS. B HacTosimiee Bpems BaXHEHIIMMH 3aadaMu
ACTPOHOMUU SIBIISIOTCST (POPMUPOBAHUE TIPEJICTABICHUN O €IWHCTBE (PU3NYECKUX 3aKOHOB, JCHCTBYIOMIMX Ha 3eMJyie€ U B



O0esrpannyHoil BceneHHOM, 0 HEMpephIBHO MPOMCXOJSIICH ABOMIONMM HAIIeH IJIaHeThl, BCEX KOCMHUYECKMX TEJl U HX
CHCTEM, a TaKxe caMou BceseHHO.
Ileyu ¥ 321294 U3YYEHHUS ACTPOHOMMH.

[Ipu u3y4yeHU OCHOB COBPEMEHHOM aCTPOHOMUYECKOW HAYKHU MEPE]] YUAIIUMUCS CTABATCS CIEAYIOIINE eJIu:

MOHSTH CYITHOCTb ITOBCETHEBHO HAOIIOJAEMBIX M PEIKUX aCTPOHOMHYECKUX SBJICHUI;

MMO3HAKOMUTHCS C HAYYHBIMU METOJIAMU U UCTOpUEN n3yueHus BceeneHnoi;

MOJYYUTh MPEJICTABICHUE O eicTBUM BO BeeneHHol pu3nyueckux 3aKOHOB, OTKPBITBIX B 36MHBIX YCIIOBUSIX, U €UHCTBE
Meramupa U MUKpOMUDA;

oco3HaTh cBoe MecTo B ComHEuHOM cucTteMe U I amakTuke;

OIIYTUTH CBSI3b CBOETO CYILIECTBOBAHUS CO BCEM UCTOPUEN IBOIIOINU MeTaraiakThky;

BBIPA0OTaTh CO3HATEILHOE OTHOIIEHNE K aKTUBHO BHEJIPSEMOM B HAIILY KU3Hb ACTPOJIOTUU U JPYTUM OKKYJIHTHBIM
(230TepUUYECKUM) HayKaM.

I'naBHasg 3apa4a Kypca — JaTh y4aliuMcs IEJIOCTHOE MPEACTaBICHUE O CTPOCHUH U SBOJIIOLIMU BeeneHnnoi,
PACKPBITH MEpel HUIMU aCTPOHOMHUYECKYIO KapTuHy Mupa XX B. OTCro/1a ClIeAyeT, YTO OCHOBHOM YIIOp MPH U3YYEHUU
aCTPOHOMMHU JOJKEH OBITh CACIaH Ha BOIPOCH acTPO(hU3UKH, BHETATAKTUUESCKON aCTPOHOMHH, KOCMOTOHUH 1
KOCMOJIOTHH.

MecTo yueOHOro npeaMera B yueOHOM IJIAHE.

N3yuenne kypca paccuntano Ha 18 gacoB ¢ mpopomkenueM u3ydeHus B 11 kimacce. BaxkHyro poiib B OCBOSHHUH Kypca
UrparoT MPOBOJIMMBIE BO BHEYPOUYHOE BpeMsi COOCTBEHHbIC HaOroAeHus ywanuxcs. Creuuduka MIAHUPOBAHUS STHUX
HaOJIOJICHUN OnpeAeIsieTCsl AByMsl 00CTosITeTbcTBaMuU. Bo-niepBbIX, OHU (3a UcKItoueHueM HaOmoneHnit CoJiHIIa) TOJKHBI
MIPOBOAUTHLCSA B BEUEPHEE WIJIM HOUHOE BpeMs. Bo-BTOPBIX, 00BEKTHI, MPUPOAa KOTOPHIX M3yUaeTCsl Ha TOM WJIM MHOM YPOKE,
MOTYT OBITh B 3TO BpeMsl HEJAOCTYIIHBI JJ1s1 HaOmoenuii. [Ipu miianupoBanun HaOIIOACHUN ATUX 0OBEKTOB, B OCOOCHHOCTH,
MJIaHET, HEOOXOIMMO YUUTHIBATh YCIOBUS UX BUJIUMOCTH.



2. Ilnanupyembie pe3yabTaThl H3yUYeHHUsI y4eOHOT0 MpeaMeTa.

JIMYHOCTHBIMHU pe3yJIbTATAMH OCBOCHHSI Kypca aCTPOHOMHH B CpeAHEH (TIOJTHOM) TIIKOJIE SBIISIOTCS:

J dopMUpOBaHWE yYMEHHS YIPABIATH CBOCH IMMO3HABATEIHHOW JESATEIBHOCTHIO, OTBETCTBEHHOE OTHOIICHHE K
YYEHHIO0, TOTOBHOCTh U CIIOCOOHOCTh K CaMOpa3BUTHI0O M CaMOOOpPAa30BAHMIO, a TaKXKE OCO3HAHHOMY IOCTPOCHHIO
WHIUBUTyIbHONW 00pa30BaTeIbHOM JACSITEIIbHOCTH Ha OCHOBE YCTOMYHMBBIX TTO3HABATEILHBIX HHTEPECOB,;

o dbopMupoBaHrE TO3HABATEIHLHOW W WH(GOPMAINMOHHON KYyJIBTYpPHl, B TOM YHCJI€ HABBIKOB CaMOCTOSTEIHLHOMN
pabOThI C KHUTAMU M TEXHUYECKUMH CPEICTBAMU HH(DOPMAITMOHHBIX TEXHOJIOTHH;

J dbopmupoBaHre YOSKICHHOCTH B BO3MOKHOCTH TMO3HAHMS 3aKOHOB MPHUPOJIBI U MX HMCIOJIB30BaHMS Ha OJaro
Pa3BUTHS YEJIOBEUECKOM ITUBUITU3AIINY;

° dbopMHpOBaHHE YMEHHUS HAaXOJIUTh aJIEKBATHBIE CIOCOOBI MOBEJCHUS, B3aUMOJCUCTBUS U COTPYJAHHYECTBA B
mporecce ydeOHOW W BHEYUEOHOUW NESITEIbHOCTH, MPOSBIATh YBOKHUTEILHOE OTHONICHHWE K MHEHHIO OMIIOHEHTa B XOJC
00CYXICHHSI CTIOPHBIX MTPOOJIEM HAyKH.

MeTanpeaMeTHble pe3yJbTaThl OCBOCHHS MPOTPaMMBI TTPEAOIararoT:

J HaxOJIUTh TPOOJIEMY HCCIICIOBAaHUS, CTaBUTh BOIPOCHI, BBIABUTATh THUIOTE3y, MpEaarath ajabTCPHATUBHBIC
CIOCOOBI perieHus: MpoOIeMbl U BHIOUpATh U3 HUX Hanbosee 3PHEeKTUBHBIN, KIaCCU(PUIIUPOBATh OOBEKTHI UCCIEIOBAHNUSA,
CTPYKTYPHUPOBATh U3y4yaeMbIii MaTepHall, apryMEHTUPOBATH CBOIO TIO3UIHIO, (DOPMYIHUPOBAThH BBIBOJIBI M 3aKIIFOUCHUS,

o aHAJIM3UPOBATh HAOIIOAEMBbIE SIBJICHUS U OOBSCHATH IPUUMHBI MX BOZHUKHOBEHUS;

o Ha MPAKTUKE MOJIb30BAaThCS OCHOBHBIMU JIOTMYECKUMHU MPUEMAMH, METOAAMHU HAOIIOJEHUS, MOJIECTUPOBAHMS,
MBICJIEHHOTO SKCIIEPUMEHTA, POTHO3UPOBAHNS;

o BBIITOJIHATH [TO3HABATEIIbHBIC U TPAKTUYECKUE 3aJaHNsA, B TOM YUCIIE ITIPOEKTHBIE;

o U3BJIEKATh UHPOPMAIUIO U3 PA3NTUYHBIX HCTOYHUKOB (BKIIIOYAsl CPEACTBA MAaCCOBOM MH(OPMAIMKU U UHTEPHET-
peCypchbl) U KPUTHUYECKH €€ OLIEHUBATD;

o TOTOBUTH COOOILEHUS W MPE3EHTAIMU C UCIOJIb30BAHUEM MATepUajioB, MOJyYeHHbIX U3 MHTepHEeTa U Apyrux
HMCTOYHUKOB.

IIpeamMeTHbIe pe3yJbTAaThl U3yUYEHUS aCTPOHOMUU B CpelHel (TI0JIHOI) MIKOJIe MPECTaBIEHbI B COJEPKAHUU Kypca
10 TEMaM.

ObecneunTh JOCTHKEHHE TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, CO3/1aTh
OCHOBY JUIsI CaMOCTOSITEIBHOTO YCIIEHUIHOTO YCBOEHHS OOYy4YalOIMMHUCS HOBBIX 3HAaHWUW, YMEHHUH, BHUJIOB U CHOCOOOB
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NEATEIIbHOCTH JOJDKEH CHUCTEMHO-IIESATENbHOCTHBIM MOAXO0JA. B COOTBETCTBMM € 3TUM MNOAXOAOM HMEHHO AaKTUBHOCTH
oOy4Jaronuxcst Mpu3HaeTCsl OCHOBOM JIOCTMKEHUS Pa3BUBAIOIIUX 1IeJiel 00pa30oBaHUsl — 3HAHUS
HE TIepe/IatoTCsl B TOTOBOM BHUJIE, a JOOBIBAIOTCS YUaIlIMMKCS B IIPOLIECCE MTO3HABATENILHON JESTENbHOCTH.

OaHUM U3 MyTeW MOBBIIEHUS MOTUBAIMUA U 3(G(HEKTUBHOCTH y4eOHOUM AESATENHHOCTH B OCHOBHOM IIIKOJIE SIBIISETCS
BKJIIOUCHHE YYAIUXCS B YUeOHO-UCCIe008AMENbCKYI0 U  NPOEKMHYI0  0eamelbHOCmb, KOTOpas HMEET CIEaYyIOoIIe
O0COOEHHOCTH:

LEJIU ¥ 33J]a4 3TUX BHJIOB JIEATEIbHOCTH YUaIIMXCS ONPEACIIAIOTCS KaK UX JIMYHOCTHBIMU MOTHBAMHU, TaK U COLUATbHBIMH.
DTO 03HAYAET, UTO TaKas AEATEIbHOCTh JOJKHA ObITh HAMPABIIEHA HE TOJBKO HA MOBBIIIEHUE KOMIIETEHTHOCTHU MOJAPOCTKOB
B MPEIMETHON 00JIaCTU OINpPEAEIICHHBIX YUYEOHBIX TUCLUUILINH, HE TOJIBKO HA PAa3BUTUE WX CIIOCOOHOCTEH, HO M Ha CO3/1aHHE
MPOJIYKTa, UMEIOIET0 3HAYMMOCTD ISl IPYTUX;
y4eOHO-UCCIIEeI0BATENbCKASI U MPOEKTHAs JEATEIbHOCTh JTOJKHA OBITh OpPraHW30BaHa TaKUM OOpa3oM, YTOOBI ydalllHecs
CMOIJIM peajn30BaTb CBOM IOTPEOHOCTH B OOIIEHWH CO 3HAYUMBIMHU, pe(EpPEeHTHHIMH TIpyNIaMH OJHOKIACCHUKOB,
yautenei T. 1. CTpos pa3iIMYHOIO poAa OTHOLIEHUS B XOJI€ LIEJICHANPABIECHHOM, TOMCKOBOM, TBOPYECKOW U ITPOyKTUBHOM
NEATENBHOCTH, IMOAPOCTKHA OBJIAJACBAOT HOPMAaMH B3aMMOOTHOIIEHHA C Pa3HBIMU JIIOJbMHU, YMEHUSMHU IEPEXOIUTH OT
OJIHOTO BU/Ia OOILEHUS K IPYroMy, IPUOOPETAIOT HaBBIKU MHIUBUYaJIbHOM CAMOCTOSATEIBHON PabOTHI M COTPYAHUYECTBA B
KOJUIEKTHUBE;
OpraHu3anus y4yeOHO-UCCIIEOBATEIbCKUX U MPOEKTHBIX PaldOT IIKOJIBLHUKOB 00ECIEUMBAECT COYETAHUE PA3IMYHBIX BUIOB
MO3HABATENbHON JIeATENbHOCTU. B 53THX BHAAaX [AEATEIBHOCTH MOTYT OBITh BOCTPEOOBaHbI MPAKTUYECKU JHOObIE
CIIOCOOHOCTH MOAPOCTKOB, PEANTM30BAHbI IUYHBIE IPUCTPACTUS K TOMY WJIM HHOMY BUIY J€ATEIbHOCTH.

TpeOoBaHus K YPOBHIO IOATOTOBKH BBINIYCKHUKOB

J10JI2KHbBI 3HATH:

CMBICJI IOHAATHII: aKTUBHOCTb, ACTEPOMJI, ACTPOJIOTHSI, aCTPOHOMMS, acTpoduszuka, arMmochepa, 60111, BO3IMYILECHHUS,
BOCXO/I CBETHJIA, BpallleHHe HeOecHbIX Tel, Beenennas, Bembllika, ['anakTuka, TOpU30HT, FPaHyJIbl, 3aTMEHUE, BUABI 3BE3],
30/IMaK, KajJeHJapb, KOCMOTOHHUSA, KOCMOJIOTHs, KOCMOHABTHKA, KOCMOC, KOJbIla IJAHET, KOMEThI, Kparep, KyJIbMHUHAIIMS,
OCHOBHBIE€ TOUKH, JIMHUU U TIOCKOCTU HeOecHOU ceprl, MarHUTHas Oypsi, MeTaranakTuka, METEOp, METEOPUT, METEOPHbBIE
TeJO0, T0XKb, MOTOK, Mneunsiii [1yTh, MOpst 1 Marepuku Ha JlyHe, HeOecHass MEXaHHWKA, BUIMMOE U PEabHOE JBUIKECHUE
HEOECHBIX TEJT U UX CHCTEM, 0OcepBaTopusi, opOuTa, IJIaHETa, MOJSIPHOE CHUSHUE, TPOTyOEepaHell, CKOIIJICHUE, CO3BE3IUS U
X KJacCH(pHUKaIus, COJIHEYHAss KOpOHa, COJHIECTOsiHUE, cocTaB COJNIHEYHONW CHUCTEMBI, TEJECKON, TEPMHUHATOD,
TyMaHHOCTb, a3sl JIlyHsl, poTocdepHusie (axensr, xpoMmocdepa, uepHasi AbIpa, IBOTIOIMS, SKIUNTUKA, SAPO;




N

onpenejeHusi GpU3NMYeCKUX BEJIMYMH: aCTPOHOMHUYECKAs euHUIA, adennii, OJ1eck 3Be3/bl, BO3pacT HEOECHOIO Tera,
napajijiakc, nmapcek, nepuo/l, Mepuresnid, (GU3nIecKue XapakKTepUCTUKH TUIAHET U 3BE3/, UX XUMHUYECKUU COCTaB, 3BE3/HAS
BEJIMYMHA, pPaJMAHT, PAJAUYC CBETUJIA, KOCMHYECKHE PACCTOSIHUS, CBETUMOCTb, CBETOBOM TOJ, CXaTuUE€ IUIAHET,
CUHOJIMYECKUN M CHACPUYECKUA TMEepUOJ, COJHEYHAs AKTUBHOCTb, COJIHEUHAs IOCTOSHHAS, CIEKTP CBETSIIMXCA Tel
ConHEe4HOM CUCTEMBI,

CMBICJI PadoT M _(hopMYJIUPOBKY 3aK0HOB: Apucrotens, [Itonemes, [Nammnes, Konepuuka, bpyHno, Jlomonocoga,
I'epwmiens, bpare, Kennepa,

Hriotona, JleBepre, Anmamca, I'amnes, benononbckoro, bpemuxuna, Crtpyse, ['epummpynra-Paccena, , Xa00ma,
Honnepa, @puamana, DUHIITEHHA.

J0JIZKHBI yMeTh:
HCIIOJIB30BaTh KapTy 3BE3AHOTO HeOa I HAaXOXKJEHUS KOOPJIMHAT CBETHUIIA;
BBIPAXKATh PE3yIbTaThl U3MEPEHUM U PACUETOB B €IMHUIIAX MeXIyHAPOIHON CHCTEMBI;
MPUBOJAUTH MPUMEPHI MPAKTHUECKOTO MCTIOIb30BAHMS ACTPOHOMHUYECKUX 3HAHUM O HEOECHBIX TelaX U UX CUCTeMaXx;
pelmath 3a1a4i Ha IPUMEHEHHE U3YYEHHBIX ACTPOHOMUYECKUX 3aKOHOB;
OCYIIECTBJISITH CAMOCTOSTENbHBIN MOUCK MHGOPMAITHH
CTECTBEHHOHAYYHOTO COJIEPKAHUS C UCIOIb30BAHUEM PA3IMYHBIX UCTOYHUKOB, €€ 00pabOTKY U MPECTaBIEHNE B PA3HBIX
dbopmax;
BIIAJICTh KOMIETEHIIUSIMU: KOMMYHUKATUBHOM, pEPIIEKCUBHON, IMYHOCTHOTO CAMOPA3BUTHUS, IIEHHOCTHO-OPHUEHTAIIMOHHOM,
CMBUJIOTIOUCKOBOH, U TPOQPECCHOHATLHO-TPYI0BOTO BBIOOPA.

TexHosorust 00y4eHus.
B kypc actponomun 10 kj1acca BXOJAT CIEIYIONINUE Pa3aeiibl:
Urto uzydaet actponomusi. HaGroieHrs — OCHOBa aCTPOHOMMUM.
[IpakTHueckre OCHOBBI aCTPOHOMMUH.
Ctpoenue ColHEUHON CUCTEMBI.



B xaxnpiii pazgen kypca BKIIIOYEH OCHOBHOM MaTepHal, IIyOOKOTO W IMPOYHOIO YCBOEHHUS KOTOPOTO CIEIyeT
100UBaThCs, HE 3arpykas MaMsTh YYalllUXCs MHOKECTBOM YacTHBIX (akToB. HekoTopblie BONMPOCHI pa3/iesioB ydaluecs
TOJKHBI PacCCMaTpUBaTh CAMOCTOATENbHO. HEKOTOphIEe MaTepuansl 1at0TCs B BUJIE JIEKITUH.

Ha mnoBbiienne 5>@Q¢GEeKTUBHOCTH yCBOGHUS Kypca acTPOHOMHUHM HANpaBJIEHO KCMOJb30BaHME MPUHIUIIA
reHepaiu3aiuy yueOHOro Marepuana — TaKoro ero oroopa M TakoW METOJIMKH TpEenojaBaHusi, MPU KOTOPHIX IJIABHOE
BHUMaHUE YJIEJICHO U3yYEHUIO0 OCHOBHBIX ()aKTOB, IOHATUH, 3aKOHOB, TEOPHUH.



@opMBblI OPraHu3aluy y4eOHOH 1eATeIbHOCTH.

J KJIaCCHO-ypouHasi (M3yuyeHHue HOBOTO, MPAKTUKYM, KOHTPOJIb, TOTIOJHUTEIbHAs paboTa, YPOKH-3a4€Thl, YPOKH
— 3aIIUTHI TBOPYSCKUX 3aTaHUN);

o WHAVBUIyaIbHAS W WHIWBHIyaJTU3UPOBaHHASA. [103BOJIAIOT peryaupoBaTh TEMII MPOJBIKECHUS B OOYUCHHH
KaXJIOTO IIKOJIbHUKA COOOPA3HO €T0 CIIOCOOHOCTSIM;

o rpynmnoBas padora. Bo3amoxkHa pa®oTa TpyIn ydanmiuxcs 10 WHIAMBHIYAJIBHBIM 3ajaHusM. [IpeaBapuTenbHO
YUUTENb POPMUPYET OJIOKH 0OBEKTOB MU OOIIHI OJIOK, HA OCHOBAaHUH JEMOHCTPAIIMH KOTOPOTO IMMPOUCXOTUT 00CYKICHHUE
B Ipynmnax oOmieil mpobiaemsl, OO0 NMPU HATMYNH KOMITBIOTEPHOTO KJIacca, 00CYKJIECHUE MUHH-33/1a4, KOTOPBIC SIBIISTFOTCSI
COCTAaBHOM 4acThIO 00111eH yueOHOM 3a1au;

. BHEKJIAaCCHas paboTa, HCcClieI0oBaTeIbCKas padoTa;

o caMOCTOsATeNIbHAas paboTa ydamuxcs MO H3YyYEeHHWI0O HOBOTO Marepuana, OTpaOOTKe ydeOHBIX HAaBBIKOB W
HABBIKOB TMPAKTUYECKOTO MPUMEHEHHUS MPUOOPETCHHBIX 3HAHHM, BBIMOJIHCHHE WHIWBUIYAIbHBIX 3aJaHHA TBOPYECKOTO
Xapakrepa.
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IIpumepHbIi NepevYeHb HAOIIOEHU I
HaoJuo1eHust HeBOOPY:KEHHBIM IJIA30M.
1. OcHoBHBIE CcO3Be3/MsI U HauOoliee sIpKUE 3Be3]bl OCEHHEr0, 3MMHEr0 M BeceHHero Heba. M3MeHeHue wux
MOJIOKEHUS C TEUEHUEM BPEMEHH.
2. JIBmwxenue JIyHbl U cMeHa ee ¢as3.
Hao0uroaenus B Tes1eCKOII.
Penved Jlynsl.
®a3sl Benepsl.
Mapc.
IOnurep u ero cryTHUKM.
CartypH, €ro KoJblla U CIyTHUKH.
ConHeunble TIsITHA (Ha DKpaHe).
JIBOMHBIE 3BE3IbI.
3Be3anbie ckoruieHus (Ilnesnpl, ['namapr).
Bonbuias tymanHocts OpuoHa.
0. TymanHocTh AHIPOMEIBI.

HoOoo~NoGkwNE
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(I)OprI aTTeCTallMi IIKOJIbHUKOB.

ATTecTanus IIKOJbHUKOB, TPOBOJUMAsI B CUCTEME, MO3BOJISIET, HAPSALY C (DOPMUPYIOIIUM KOHTPOJEM MPEAMETHBIX
3HAHUH, MPOBOJAUTh MOHUTOPUHT YHUBEPCAIBHBIX U MPEIMETHBIX YUeOHBIX JEHCTBUM.

Pabouas nporpamma npeaycMmaTpuBaeT ciaeayromme GopMbl aTTECTAIUK IKOJIHHUKOB.
BxoaHOM KOHTPOJIB:

® KOHTpOJIbHAs padota (10 45 MHUHYT).
Tekymas (popmupyromas) aTTecTanus:

o camocTodATeNbHbIe padoTsl (10 10 MUHYT);

o nabopaTopHoO-TipakTHUeckue padboTsl (0T 20 10 45 MUHYT);

o ¢dbponTansHbie OnbITH (10 10 MUHYT);

o JIMArHOCTUYECKOE TECTHPOBAaHUE (OCTATOYHBIC 3HAHHUS MO TeME, YCBOCHHE TEKyIIero y4eOHOro MmaTepuana,
CONYTCTBYIOIEE MOBTOPEHUE) — O — 15 MUHYT.

o KOHTPOJIbHBIE paboTHI (45 MUHYT);

[TpomexyTouHas (KOHCTATUPYIOIIAsi) ATTECTAIUS:

o UTOTOBasi KOHTPOJIbHASA padoTa (45 MUHYyT).

12



Cnoco0bI NpoBepKH TOCTUKEHUS Pe3yJIbTATOB 00y4YeHUs.

[Ipn wW3ydyeHHH Kypca OCYIIECTBISETCA KOMIUIEKCHBIM KOHTPOJIb 3HAHUM M YMEHUM y4YalllMXCs, BKJIIOYAIOMINI
TEKYIIUH KOHTPOJb B MPOIECCEe M3YYECHHs MaTepuala, pyOeKHbIH KOHTPOJb B KOHIIE M3YyY€HHUs 3aBEPIICHHOIO KpyTa
BOIIPOCOB M HWTOTOBBIM KOHTPOJIb B KOHIIE M3yueHHUs Kypca. [Ipenmonaraercs coueraHue paszaudHbIXx (OpM MPOBEPKHU
3HAHUW U YMEHUM: YCTHAsI MPOBEPKA, TECTUPOBAHUE, MMCbMEHHAS MTPOBEpKa. Kpome TOro, yduThIBaeTCsl y4acTHE yUaIIUXCS
B JUCKYCCHUSX TIpU OOCYKJIEHUU BBIMOJHEHHBIX 3aJaHUM, OICHUBAIOTCS pedepaThl yyalmxcs U pe3yibTaTbl MPOEKTHOU
NEATEIIBHOCTH.

JlocTrkeHHe MpeAMeTHBIX Pe3yJbTaTOB OOY4YEHHS KOHTPOJUPYETCS B OCHOBHOM B IPOIECCE YCTHOW NMPOBEPKHU
3HAHWM, MPU BBINOJHEHUU MHUCbMEHHBIX MPOBEPOYHBIX U KOHTPOJBHBIX PabOT, TECTOB, MPU MPOBENCHUHM HAOJIIOICHUM.
HroroBasi mpoBepKa JOCTHKEHHS MPEIMETHBIX PE3YJIbTATOB MOKET OBITh OPraHW30BaHa B BUJE KOMIUJIEKCHON KOHTPOJIBHOM
paboThl WK 3auera. Ha 3ToM 3Tarne npoBepKH ydalirecs 3aliilaioT peepaTsl 0 U3YYEHHON TeEMeE.

JlocTkeHre MeTanpeIMeTHBIX pPe3yJbTaTOB KOHTPOJIHUPYETCS B MPOLIECCE BHIIOTHEHUS yYalIUMUCS HAOMI0IeHUI.
[Ipy 3TOM OTClIEXKUBAETCS: YMEHHE YYallMXCs IOCTaBUTh LEJb HAOMIOJEHUs, Moao0paTh HpUOOpBI, COCTaBUTH IUIAH
BBITIOJTHEHUsI HAOJIOACHMSI, IPEACTaBUTh PE3yJIbTaThl pabOThI, cliedaTh BBIBOJbI, YMEHHUE MOJIb30BATHCS U3MEPUTEIbHBIMU
npuOopaMu, OLEHUBATh MOTPEIIHOCTh U3MEPEHMsI, 3allUChIBaTh PE3YyJIbTaT U3MEPEHMs] C Y4E€TOM IMOTPEIIHOCTH, BUAETH
BO3MOKHOCTH YMEHBIIEHUS NOTpeIIHOCTEd n3MepeHns. Kpome toro, MeranpeaMeTHble pe3yIbTaTbl KOHTPOJIHUPYIOTCS IPH
MOJIFOTOBKE Yy4YalIUMUCS COOOIEeHUM, pedepaToB, MPOEKTOB M UX npe3eHTauud. OuneHuBaeTcss ymMeHue paboTaTh C
uH(dopmaIuen, mpeacTaBIeHHON B pa3Hoit ¢popme, ymenue B obsnactu KT, ymeHue yCcTaHOBUTh MEKIPEAMETHBIE CBS3U
aCTPOHOMUHU C IPYTUMH npeameTamu (pu3nka, OMoIorusi, XUMHsI, HICTOPHS U JIp.).

JInuHoCTHBIE Ppe3yJabTaTbl OOYYEHMS Y4YAIIUXCAd HE TMOAJIEKAT KOJIUYECTBEHHOM OLIEHKE, OJHAKO JaeTcs
KAueCTBEHHAsl OLICHKAa JESITEJbHOCTH W TOBEACHUS Yy4yalluXcs, KOTOpas MOXeT ObITh 3aUKCHpOBaHa B MOPTQOJIMO
y4aIerocs.

13



Pe3y1bTaTOM NPOBEPKHU YPOBHA YCBOCHHUS Y4eOHOI0 MaTepHaJia SBJISETCH 0TMETKA.

IIpn omeHke 3HAHMH ydJaluxcs MpeAnojaraeTcs oOpaliaTh BHUMAaHUE Ha MPABUIBHOCTb, OCO3HAHHOCTD,
JIOTUYHOCTh M JIOKA3aTEJbHOCTh B M3JIOKEHMHM MaTepuaja, TOYHOCTh HCIOJIb30BaHUsS reorpaguueckoil TEpMHUHOJIOTHUH,
CaMOCTOSITENIbHOCTh  OTBeTa. OlEHKa 3HAaHMW Npeanojaraer y4yéT WHIMBUIYAJIbHBIX OCOOEHHOCTEM ydaluxcs,
au(depeHIPOBaHHbIN MOAXO0A K OpraHUu3aluu padoThI.

OuneHka «5» CTaBUTCS B TOM CiIy4ae, €CIIM YyYalllUuics TMOKa3bIBaeT BEPHOE MOHMMAHHUE (U3UYECKON CYITHOCTU
paccMaTpuBaeMBbIX SIBIICHUI W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpUM, a TaK >K€ MPaBHJIBHOE OMpeaenecHue (U3NYECKUX
BEJIMYMH, WX €IUHUI] U CIIOCOOOB M3MEpPEHUS: MPABUIBHO BBIMOJIHAET YEPTEKH, CXeMbl M TpaduKH; CTPOUT OTBET IIO
COOCTBEHHOMY IUIaHy, COTMPOBOXKIAECT paccka3 COOCTBEHHBIMU MPUMEpPAMHU, YMEET MPUMEHATh 3HaHUS B HOBOW CHUTyalluu
[IPY BBINTOJIHEHUH MTPAKTUYECKUX 33JaHUN; MOXKET YCTAHOBHUTDH CBSI3b MEXKIY MU3y4aeMbIM M paHEe W3YYCHHBIM MaTepUaIoM
10 Kypcy (hM3HKH, a TAK)KE C MaTePHAIOM, YCBOCHHBIM MPU U3yUYE€HUU APYTUX TPEIMETOB.

Ounenka «4» CTaBUTCS, €CIM OTBET YYEHHKA YJOBJIETBOPSIET OCHOBHBIM TPeOOBaHMSIM Ha OLIEHKY 5, HO JaH 0e3
HCIIOJIb30BaHUsl COOCTBEHHOIO IUIaHA, HOBBIX IPUMEPOB, O€3 MPUMEHEHHs 3HAaHU B HOBOM CHUTYyalllH, 6€3 HCII0JIb30BAHUS
CBsI3€H C paHee M3YYEHHbIM MaTEpUaioM U MaTepHalioM, YCBOEHHBIM NPU H3YyUYEHUHU Jp. MPEIMETOB: €CIU ydalluhcs
JOMYCTUI OAHY OIIMOKY MU He Oosiee JByX HEAOYETOB M MOMKET MX HCIPaBUTh CAMOCTOSITEIIBHO WJIM C HEOOJbUION
MOMOUIBIO YUUTEJIS.

Ounenka «3» CTaBUTCS, €CIIM yYalIUiics MPaBUIbHO MOHUMAET (PU3NYECKYIO CYIIHOCTh PACCMaTPUBAEMBbIX SIBJICHUN U
3aKOHOMEPHOCTEM, HO B OTBETE UMEIOTCS OTAEIbHbIE POOEIbl B YCBOGHUH BONPOCOB Kypca (PU3UKU, HE MPENATCTBYIOIINE
JaJIbHEHIIIEeMY YCBOEHHUIO BOIPOCOB MPOTPAMMHOIO MaTepuaja: yMeeT NPUMEHATHb MOJyYeHHBbIC 3HAHUS TPU pPelIeHUU
MPOCTHIX 3a]1a4 C UCIOJIb30BAHUEM TOTOBBIX (POPMYJ, HO 3aTPYAHICTCS MpU PEIICHUH 33a4, TPEOYIOIHNX MPeoOpa3oBaHUS
HEKOTOpbIX (popMyll, HomycTHsI He Oosee OAHOW rpyOoil OmMOKM U ABYX HEAOYETOB, HE Oojee OJHOUN rpyOoil U onHOMU
HerpyoOoil omuOku, He Ooyiee 2-3 HerpyObIX OLIMOOK, OJAHOW HErpyOod OmMOKM M TPEX HEAOYETOB; MOMycTUN 4-5
HEJOYETOB.

OneHka «2» CTaBUTCS, €CIU YYallMWCSd HE OBJAJeN OCHOBHBIMH 3HAHUSMH M YMEHHUSIMH B COOTBETCTBHU C
TpeOOBAHUSIMHU IPOTPAMMBI U JOMYCTHI OO0JIbIIE OMMOOK U HEJOUETOB YeM HEOOXOIUMO JJIST OIIEHKH «3».
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OueHka KOHTPOJILHBIX PadoT:

Ounenka «5» craBuTCs 3a pabOTy, BBIIOJHEHHYIO MOJHOCTHIO 0€3 OIIMOOK U HEJIOUETOB.

Ouenka «4» cTaBuUTCS 3a paOOTY, BBHIMOJHEHHYIO MOJHOCTHIO, HO MPU HAIMYMUU B HEWl He Oojee oAHOU TpyOo u
OJIHOM HEeTpyOOii OITMOKU U OJHOTO HeouETa, He OoJiee TPEX HeTOUETOB.

Ouenka «3» CTaBUTCS, €CITU YYEHUK MPABWIBHO BBIMIOJHUI HE MeHee 2/3 Bceil paboThl WM JOMYCTUI He Oosee
OJIHOM TpyOO# OomMOKM U.JBYX HEJOUETOB, HE Oosiee OJHOM TpyOoi ommMOKM U OJHON HerpyOoi omulku, He Oojiee Tpex
HErpyOBIX OIMOOK, OJHOM HErpy0oOil OIMMOKKM | TpeX HEAOUYETOB, MpU HaMUuuu 4 - 5 HEJOuETOB.

Ouenka «2» CTaBUTCA, €CJIM YHUCJIO OIIMOOK M HEIOYETOB MPEBBICHIO HOPMY JUISl OLEHKH 3 WJIA TPaBUIBHO
BBITIOJTHEHO MEHee 2/3 BCeil paboThI.

Ouenka J1alopaTOPHBIX U NPAKTHYECKHUX PadoT:

Ouenka «5» CTaBUTCS, €CIIM YyYalllUMCS BBIMOJHIET pabOoTy B TOJHOM 00BEME C COONIOJIGCHUEM HEOO0XO0IUMOM
MOCJICTIOBATEILHOCTH TIPOBEJICHUS OIBITOB W M3MEPEHUH; CaMOCTOSATEIBLHO W PAIMOHAIBHO MOHTHPYET HE0O0XO0IUMOe
000py1I0BaHUE; BCE OIBITHI IIPOBOJIUT B YCIOBUSIX U PEKHUMAX, 00€CIICUMBAIOIINX MMOJyYCHUE TTPABUIIBHBIX PE3YyIbTaTOB U
BBIBOJIOB; COOJIFOAaeT TpeOOBaHUS TTpaBUJI 0€30MaCHOCTH TPYAa; B OTYETE MPABHIIBHO M aKKYpPaTHO BBITIOJIHSET BCE 3aIIHCH,
TaOJMUIBI, PHUCYHKH, YEpTekH, Tpaduku, BBIUMCICHHUS; TMPABWIBHO  BBIMOJHACT  aHAJIU3  IMOTPEITHOCTEH.
OueHka «4» CTaBUTCS, €CJIM BBITIOJIHCHBI TPEOOBAHUS K OIEHKE «5» , HO OBLIO JIOMYIICHO JIBa - TPHM HeJoueTra, He Ooiee
OJIHOU Herpyooun OIUOKH u OJIHOTO HEJ04ETa.
Ounenka «3» crTaBUTCA, eciad paboTa BBIMOJHEHA HE IIOJHOCTHIO, HO OOBEM BBHIIOJHEHHOM YacTH TaKOB,
MO3BOJISIET TIOJIYYMTh TIPABWIBHBIC PE3YyNbTaThl W BBIBOJBI: €CIIM B XOJI¢ NMPOBEIACHUS OIBITA M WU3MEPCHHUH OBLIH
JTOTMYIIEHbI OIIIHOKH.
Ouenka «2» CTaBUTCA, €CIM paboTa BBHINIOJIHEHA HE TIOJHOCThIO M 00BEM BBIMOJHEHHOM YacTh pabOTHI HE
MO3BOJISIET CJHIeJaTh TPABWIBHBIX BBIBOJOB: €CIH OIBITHI, W3MEPEHUS, BBIUMCICHUS, HAOJIOMCHHUS MPOW3BOIMIHNCH
HEIPaBUJILHO.
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He3nanue onpeneneHuii OCHOBHBIX MOHSATHI, 3aKOHOB, TIPABUJI, MOJOXKEHUHN TeoprH, GopMyJl, OOIIETIPUHATHIX CUMBOJIOB,
0003HaueHus (PU3NYECKUX BEIUYHUH, SAUHUILY U3MEPEHUSI.

Heymenue BbIACNATH B OTBETE IJIABHOE.

Heymenue npuMeHsTh 3HaHUS 7151 PeIIeHUs 3a7a4 U 00bICHEHUS (PU3NUECKUX SBJIICHUN; HETIPABUILHO CPOPMYITUPOBAHHBIE
BOIIPOCHI, 33JJaHUs WK HEBEPHBIE OOBICHEHUSI X0/1a UX PEIICHNUs, HE3HAHUE MPUEMOB PEIICHU 3a/1a4, aHAJIOTUYHBIX PaHee
PEIICHHBIM B KJIacCe; OITMOKHU, TOKA3bIBAIOIINE HEPABUIIBHOE TOHUMAaHUE YCIOBUS 33/1a4U WM HETPABUIIbHOE
VCTOJIKOBAaHUE PEILECHUS.

HeyMenue untaTh U CTpOUTH TpaUKU U MPUHITUITUATIBHBIE CXEMBbI

HeyMenue noaAroToBUTh K paboTe YCTAHOBKY WM JJa0OpaTOpHOE 000PYyA0BaHUE, TPOBECTU OMBIT, HEOOXOAUMBIE PacUEThI
WJIM UCTIOJIb30BaTh MOJYYEHHBIE TAHHbBIE JJI1 BHIBOJOB.

HeOpexHoe oTHoIIeHHE K J1a00paTOpHOMY 000PYJIOBAHUIO U U3MEPUTEILHBIM ITPUOOpaM.

Heymenue onpenennTs NokazaHus U3MEPUTENIBHOTO MIPUOOpa.

Hapyiienue TpeboBanmii mpaBuil 6€30MacHOro TPyAa MPY BBINOJHEHUN SKCIIEPUMEHTA.

Hezpyoble OuuOKU

Herounoctu hopmMynupoBoK, onpeiesieHUid, 3aKOHOB, TEOPUH, BEI3BAHHBIX HEMOJHOTOM OTBETa OCHOBHBIX ITPU3HAKOB
onpenensieMoro noHsATrs. OmuOKu, BEI3BaHHBIE HECOOIIOJICHUEM YCIOBUM MPOBEICHUS OMBITA UJIA U3MEPEHUM.
OmuOKH B yCIIOBHBIX 0003HAYEHUSX HA MPUHIMITHAIBHBIX CXeMaX, HETOYHOCTH YepTexXel, rpaukoB, cxeM.
[Tponyck Uiy HETOYHOE HANTMCaHKEe HAMMEHOBAHUHN €AUHUIL (PU3NUECKUX BETUYUH.

HeparmonanbHblii BEIOOP X012 pEIICHUS.

Hedouembvl

HepanumonanbHble 3an1cy Npu BEIYUCICHUSAX, HEPALMOHAIbHBIEC IPUEMBI BBIUMCIIECHUH, MPeoOpa3oBaHUil U perieHus 3a1au.
ApudmMernueckrie OIMOKY B BBIYUCICHUSX, €CIIH 3TH OIUOKHU rpy00 HE HCKAXAIOT PEAIbHOCTD MOJIYYEeHHOTO pe3yJsibTaTa.
OTnenpHBIE MOTPEIIHOCTH B (POPMYIMPOBKE BOIPOCA MU OTBETA.

HebpexHoe BbINOTHEHHE 3aUCel, YepTExKen, cXxeM, TpaduKoB.
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3. Coaep:kanue Kypca actpoHomun 10 kiacca (18 4, 1 u B HeieJ 110 BO BTOPOM IOJIYTOIHH).
Yto n3yuaer actpoHomusi. Ha0J1101eHUs1 — OCHOBA aCTPOHOMNM (2 4)

ActpoHOMUS, €€ CBsI3b C ApyruMu Haykamu. Ctpyktypa Macmtadbl BeenenHoit. OCoOOEHHOCTH acTPOHOMHUYECKUX
METOI0B UCCe0BaHus. TelecKOnbl U paaruoTeIeCKOIbl. BCeBOIHOBas aCTPOHOMUS.

JdeMmoHcTpanuu.
1. mopTpeTHl BELAAIOIINXCSI ACTPOHOMOB;
2. 1300pakeHUSI 0OBEKTOB MUCCIICIOBAHUS B ACTPOHOMHH.

IIpeamMeTHbIe pe3yabTaThbl OCBOSHUS TEMbI TIO3BOJISIOT:

° BOCITPOM3BOANTH CBEACHUS TI0 HCTOPHH PA3BUTHS aCTPOHOMUH, €€ CBA3SIX ¢ (DM3UKONW U MaTEMAaTHKOM;

o WCIIOJIb30BaTh MOJTYYEHHbBIC paHee 3HAHUS JI 0ObSICHEHUS YCTPOMCTBA U MPUHIIUIIA paOOTHI TEIECKOIIA.
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IIpakTHyecKkHe OCHOBBI ACTPOHOMUH (6 )
3Be3bl W CO3Be3AMs. 3BE3NIHbIE KapThl, TrJI00yChl M amiackl. Buaumoe JBHKEHHE 3BE3J] Ha Ppa3IMYHBIX
reorpaduyeckux muporax. Kynsmunamus csetui. Buaumoe roguunoe nukenue ColHua. DkaunTtuka. JBrwkenue u ¢asbl
Jlynsl. 3atmMenns Connua u JIlynsl. Bpems u kanennapsb.
IIpeameTHbIe pe3yJbTATHI U3YYCHUSI JAHHOW TEMBI ITO3BOJIAIOT:

o BOCIIPOU3BOANTH OMPECIICHUsI TEPMUHOB M MOHATHI (CO3BE3aue, BHICOTA U KyldbMuHaIMs 3Be31 U CoiHIla,
SKJIIMMTHKA, MECTHOE, TIOSICHOE, JIETHEE U 3UMHEE BpeMsi);

J OOBSICHATH HEOOXOAUMOCTH BBEACHHS BUCOKOCHBIX JIET M HOBOTO KAJICHJAPHOTO CTHJIS;

J OOBSACHATH HAOIIOJaEMble HEBOOPYXKEHHBIM TJ1a30M JBIbKeHHs 3Be3nl W ColIHIIa Ha pa3IHYHbIX
reorpauyecKux MUPOTaxX, ABUKEHUE U Pa3bl JIyHbl, puunHbl 3aTMeHui JIyHbl u ConHIa;

o MPUMEHSTH 3BE3JHYIO KapTy ISl MOMCKa Ha HeOe OmpeeIeHHBIX CO3BE3ANM U 3BE3.

JdemoHcTpanum.

1. reorpaduueckuii rmodyc 3emiu;

2. rJ100yc 3B€3IHOTO HEOa;

3. 3BE3/IHBIC KapThI,

4, 3BE3/IHBIC KATaJIOTH U KapThI;

5. KapTa YaCOBBIX MOSICOB;

6. MOJIeTb HeOECHOM cephl;

7. pa3HbIe BUJBI YACOB (MX U300PAKEHUS );

8. TEJUTYPHIA.
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Crpoenne Coaneunoii cucremsl (10 1)

Pa3Butne mpencraBieHuil o ctpoeHuu Mupa. I'eonieHTprueckas cuctema mupa. CTaHOBJICHHE TEIHOLICHTPUUECKOMN
cuctembl Mupa. KoHpurypamnuu miaHeT u yciaoBus UX BUAUMOCTH. CHHOAUYECKUN M CHACPUUCCKUN (3BE3/IHBIN) TIEPHOIbI
obpaienust raHeT. 3akoHsl Kertepa. OnpeieneHue paccTossHUM U pa3MepoB Tel B CoJIHeUHOM cucteme. [ Opu3oHTaIbHBIN
napauiakc. J[BrwkeHue HeOECHBIX TeJ IMOJ JAeHCTBHEM CuJl TaroTeHus. OrpejeneHue mMacchl HeOeCcHBbIX Ten. JIBuxkeHue
HMCKYCCTBEHHBIX CITyTHUKOB 3€MJIM M KOCMUYECKUX anmnapaTtoB B COJIHEUHOU CUCTEME.

IIpeameTHbIe pe3yJbTAThI OCBOCHUS JAHHON TEMbI MTO3BOJISIOT:

o BOCIIPOU3BOAUTH UCTOPUYECKUE CBEACHUS O CTAHOBJICHUH PA3BUTUH T€IIMOLIEHTPUUECKON CUCTEMBI MUPA;

o BOCIIPOM3BOAUTE OIpPECICHUS TEPMUHOB U MOHATUM (KOH(UTYpalys TIaHeT, CHHOJIUYECKUN U CUIIEPUUECKUIA
TIepro bl OOpaIeHUs TIJIaHeT, TOPU30HTAIBHBIN Mapalyiakc, YII0BbIE pa3Mephbl 00BEKTa, aCTPOHOMHUYECKAS CIMHUIA);

o BBIYUCIISITh PACCTOSHUE JI0 TIAHET MO FOPU3OHTAIBHOMY NapajuIakCcy, a UX pa3Mephl MO YIVIOBBIM pa3MepaM U
PaCCTOSIHUIO;

o dbopmynupoBath 3akoHbl Keriepa, onpenensiTb MacChl IUIAHET Ha OCHOBE TPEThEro (YyTOUYHEHHOr0) 3aKOoHa
Kemnepa;

o OTIMCBHIBATh OCOOCHHOCTH ABMXKEHUs Tea COJHEUYHON CHCTEMBI IMOJ ISUCTBUEM CHII TATOTCHHS IO OpOUTaM C
Pa3IMYHBIM SKCIIEHTPUCUTETOM;

o O0OBSICHSATH MPUYMHBI BOSHUKHOBEHUS MPUJIMBOB Ha 3eMIIe BO3MYIIICHUN B IBMKEHUN Tel COTHEYHON CUCTEMBI;

o XapaKTepru30BaTh OCOOCHHOCTH JBMKEHUS M MaHEBPOB KOCMHUYECKHMX alapaToB MJig HCCICIOBAHUS Tel
CoyiHEeUHOM CHUCTEMBI.

JdemoHcTpanuu.

1. ITuHaMudeckKas Moaeib CoTHEYHOM CHCTEMEL,

2 M300paKeHHsI BUAMMOTO JIBIXKCHHUSI TUIAHET, TUTAHETHBIX KOH(PUTYpaIuii;
3 noptpetsl [Itonemes, Konepuuka, Keriepa, HptoToHa;

4, cxema CoTHEeYHOM CUCTEMBEI;

5 doTtouzobOpakenus: Conrira u JIyHbl BO BpemMsi 3aTMEHH.
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4, TemaTu4yeckoe NJAHNPOBAHUE.

Oomee | KoauvecrBo
Ne IIpakTnueckne | KoHTpoJibHbIE N
Tema KOJIM4€eCTBO 4acoB OcHoBHbIE BH/bI y4e0OHOM AeATEJbHOCTH y4alerocs
n/n padoThI padoThI
4acoB Teopuu
1 |Yro U3y4aer ITouck npuMepoB, NOATBEPKAAIOLIUX IIPAKTUIECKYIO
acTpOHOMUS. HAIIpaBJIIEHHOCTh aCTPOHOMUU.
Habmonenns — 2 2 — — [TpumensieT 3HaHUS, TOyYE€HHBIE B Kypce GpU3uku, amns
OCHOBa ONMCAHUs YCTPOMCTBA TEJIECKONa. XapaKTEePU3yeT
ACTPOHOMHH. MpeuMyIecTBa HaOII0ICHU, TPOBOIUMBIX U3 KOCMOCA.
2 |lIpakTnueckue [lonroroBka mpe3eHTauMu 00  UCTOPUM  Ha3BaHUM
OCHOBBI CO3BE3UH U 3BE3].
4CTPOHOMMUH. [Ipumensier 3HaHUs, MOJyYEHHbIE B Kypce reorpaduu, o
COCTaBJICHUHU KapT B Pa3JINYHLIX [IPOECKIUAX.
PaGotaer co 3Be3gHONW KapTOM TMpU OpraHu3aluud U
MIPOBEACHUH HAOII0ICHUIA
XapakTepu3yeT OTIUYUTENbHbIE OCOOCHHOCTH CYTOYHOI'O
JIBIDKEHUS 3B€31 Ha IIOIIOCAaX, DKBATOPE M B CPEIHHX
HIMPOTaX 3eMIIH.
XapakTepu3yeT OCOOCHHOCTH CYTOYHOTO  JIBMDKEHUS
6 4 2 — ConHula Ha TOJIOCaX. DKBATOpPE M B CPEAHMX ILIMPOTaxX

Seman

Nzyuaer ocHoBHBIE (a3bl JIyHbl. OnUCHIBa€T MOPSAOK UX
CMEHBI. AHAJIM3UPYET MPUUMHBI, 10 KOTOphIM JIyHa Bcernaa
oOparreHa kK 3emiie OJHOW CTOPOHOM.

OnuceiBaeT B3aWMHOE pacrnojokeHue 3emuu, JIyHBI U
CoJiHIIa B MOMEHTHI 3aTMEHHH.

OOBsCHAET MPUYUHBI, MO KOTOPHIM 3aTMeHusi ConHIa U
JIyHBI HE IPOUCXOIAT KaXkIbII MecSIl

[TogroToBka u mpe3eHTaIUsi COOOIIeHUsT 00 WCTOpUH
KaJIeH1apsl.
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AHaJ'II/I3I/IpyeT HCO6XO,Z[I/IMOCTI) BBCACHNA YaCOBBIX IIOACOB,
BHCOKOCHBIX JICT U HOBOI'O KaJICHAAPHOI'O CTHUJIA.

3 |Crpoenue
Conneunoit
CHCTEMBI.

10

[lonrotoBka ¥ Tpe3eHTALUS COOOILIEHUS O3HAYCHHUU
oTkpeiTnii Komepuuka w [amunes mis ¢GopMupoBaHuUs
Hay4HOH KapTuHbl wmupa. OOBICHIET meTIeo0pa3Hoe
JBWJKCHHE IUIAHET C MCHOJIb30BAaHUEM DJIHULMKIOB U
QG epeHToB.

OnuceIBaeT yciaoBUsi BUAUMOCTH IUIAHET, HAXOASIIMXCSA B
Pa3NUYHBIX KOHPHUTYpAITHSIX.

Pemaer 3amaun Ha BBIYMCIEHHUE 3BE3AHBIX IEPUOJIOB
oOpallleHns: BHYTPEHHUX U BHEIIHHX TUIaHET.

AHammsupyer 3akoHbl Kemnepa, uX 3HaueHus UL
pa3BUTHS QU3UKU U aCTPOHOMHUH.

Pemaer 3agaun Ha BBIYMCIIEHHE DPACCTOSHMI IUIAHET OT
ConHla Ha OCHOBE TpeThero 3akoHa Kerutepa.

Pemaer 3amaun Ha BBIYMCIIEHHWE PACCTOSHUNW M Pa3MEPOB
00BEKTOB.

ITocrpoenne mnnana COJXHEYHOM CHCTEMBI B IIPUHSATOM
MacmTabe ¢ yKa3aHMEM IOJIOKEHMs IJIaHeT Ha OpOuTax.
Omnpenenenre BO3MOXKHOCTY UX HAOIIOJEHHS Ha 3aJaHHYIO
JIaTy.

Pemaer 3a1aun Ha BBIYKCIICHUE MACCHI IIJIAHET.

OObsCHAET MeXaHHW3M BO3HUKHOBEHHS BO3MYILEHUH W
MPUJIMBOB.

[TonrotoBka u mpeseHtauuss coobmeHus o KA,
uccienymux npupoay ten CoaHEeYHON CUCTEMBI.

Bcero

18

11
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5. KaneHaapHo-TeMaTH4ecKoe NJIAHUPOBaHUE
10 kaace (1 gyac B Hexen0, Bcero — 18 4acoB BO BTOPOM IOJIYTOIHH).

IInanupyemble pe3yibTaThl

Conep:xanue Buasl pabor
Ne Tema /bl p
(omopHbIE MOHATHSA) (3HATL H yMeTD)
becena.
AcTpoHOMHS, CO CBA3b C IPYIMMHU HayKaMu. Passurue PaGora
ACTPOHOMHUU OBLIIO BBI3BAHO MPAKTUYECKUMU YMeer uckath IpuMepsl, TeKCTOM
MOTPEOHOCTSIMU Y€JI0OBEKA, HAYMHAS C TTTyOOKOH MOATBEPKIAIOIINE
1 |Yro uzyyaer acTpOHOMHUS. y4eOHHKA U
JIPEBHOCTH. ACTPOHOMHUS. MaTeMaTHKa U pU3MKa NPAKTHYECKYIO HANPABICHHOCTD | At
pa3BUBAJIHCh B TECHOM CBS3M JApYT ¢ Apyrom. CTpyKTypa aCTPOHOMUU an
u MaciTabsl BeenenHoit. '
[Ipumenser 3HaHuA,
MIOJIy4Y€HHBIE B Kypce PU3UKH .
HazemHble 1 kocMuyeckue npubopsl U METOIbI i P (11 ’ YcrHbii
HaGnronenus — ocHoBa JUIsl OIUCAaHMs YCTPOICTBa
2 UCCIIEIOBaHMsI aCTPOHOMHUYECKUX 00BEKTOB. Teneckomnsl orpoc.
aCTPOHOMHUHU. Teneckomna. XapakTepu3yeT
U pasroTeIecKonbl. BceBoIHOBast aCTpOHOMMUSL. . becena.
npeumyliecTBa HaOIr01eHu,
MIPOBOJAMMBIX U3 KOCMOCA
3Be3Has BEJIMUMHA KaK XapaKTEPUCTHKA OCBELICHHOCTH,
3BE3/bI U CO3BE3US. . o
co3aBaeMoi 3Be3/101. CoritacHo miKaje 3Be3/HbIX .
HebGecHbie KOOpAMHATHI. OpoHTaATBHBIN
BEJIMYUH PA3HOCTh Ha 5 BEJIMYUH, PA3IMUUE B TOTOKAX [Ipumenser 3HaHus,
3BE3HBIE KAPTHI. orpoc.
ceera B 100 pa3. DkBaropuanbHas cucTeMa KOOpIMHaT: MOJy4YECHHBIE B Kypce
3 [TpakTiueckast paborta Ne becena.
IpsIMOE BOCXOXKJCHHE U CKJIOHeHue. Vcnonp3oBanue | reorpaduu, 0 COCTaBICHUU KapT
1 «Onpenenenne . IIpakTrueckas
3BE3HON KapThl I OmpeziesieHus: 00bEKTOB, KOTOPhIE B Pa3JIMYHBIX IPOEKLINAX
TOPU30HTAJIBHBIX pabora.

HeOeCHBIX KOOpAUHAT.

MO>KHO Ha6J'IIOI[aTB B 3aJaHHBI MOMEHT BPCMCHH.
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Bunumoe nBmkenne
3BE€3]] Ha Pa3InYHbIX
reorpauuecKux
IMpOTax.

BeicoTa nosroca Mupa Haji TOPU30HTOM U €€ 3aBUCUMOCTD
OT reorpaduyeckoi MUpPOTHl MecTa HAOIIOICHHSL.
Hebecubiit Mmepuauan. KynbmuHanus cBeTui.
Onpenenenue reorpapuueckoi MUPOTHI O U3MEPEHUIO
BBICOTBI 3B€3]1 B MOMEHT UX KYJIbMUHAIUU.

XapakTepus3yeT OTINYNATEIIbHbBIC
0COOCHHOCTH CYTOYHOTO
IBIDKEHUA 3BE€3]1 Ha ITOII0CaX,
9KBATOPE U B CPEIHUX MIHUPOTAX
Seman

OpoHTaTBHBIN
orpoc.
becena.
Pabota ¢
TEKCTOM
y4eOHUKa.

T'ognuHOE nBHMXKEHHE
CoiHna. DKIMITHKA.
[Tpaktdeckas padora Ne
2 «Onpenenenue
HKBATOPUATBHBIX
HEOECHBIX KOOPJAUHATY.

DKJIMNTHKA U 301aKajibHble co3Be3us. Haknon
SKIIUIITUKH K HeOecHoMY skBaTopy. [lonoxxenune CoinHia
Ha SKJIUIITUKE B THU PABHOJCHCTBUN M COJIHLIECTOSTHHA.
N3mMmeHneHnune B TeueHHe roaa nNpoaoJKUTCIBHOCTH JHA U

HOYH Ha Pa3IMYHbIX reorpauuecKux MUpoTax.

Xapaktepu3yeT 0COOEHHOCTH
cyTo4Horo amxeHus ConHia
Ha I0JII0CaX. HKBATOPE U B
CpPEIHUX LIMPOTaxX 3eMJIu

NunuBunyans
HBIN OIIPOC.
becena.
[IpakTnueckas
pabora.

JBmxenue u ¢a3zpl JIyHbI.

3armenust CoiHIa u
JlyHsI.

Jlyna — Ommxkaiiiiee k 3emie HeOecHOE Tello. ee
€AVMHCTBEHHBIN €CTECTBEHHBIN CIIyTHUK. [lepron
oOparienus JIyHbl BOKpYT 3eMiId M BOKPYT CBOEH ocu —
cuaepuuecKkuil (3Be3aHbIN) Mecsil. CHHOIUYECKHN MeCSII]
— NepuoJl MOJIHOM cMeHb! ¢a3 JIyHbl. Y cnoBus
HAaCTYIUIEHHS COJIHEYHBIX U JIYHHBIX 3aTMEHUN. X
HNepUuOMYHOCTb. [10HbIe, YacTHBIE U KOJIbLIEOOpa3HbIe
3arMmenus ConHua. [TonHele n yacTHbIe 3aT™MeHUs JIyHBI.
[IpenBeruricienre Oyaymmx 3aTMEHUH.

N3yuaer ocHOBHBIE (pa3bl JIyHBI.
OnuceiBaeT NOpPAIOK UX CMEHBI.
AHanu3upyeT NpUUMHBI, 110
koTopeiM JIyHa Bcerna
oOparreHa kK 3emiie OgHOM
CTOPOHOM

OpoHTaTBHBIN
omnpoc.
becena.

Bpewms u kanenaapsb.

TouHoe Bpems U onpeieieHre reorpapuueckoi 10aroThl.
Yacossle nosica. MecTHOE U NOSCHOE, JIETHEE U 3UMHEE
BpeMs. KaneHiapp — cucrema cdera JUIMTENbHBIX ITPO-
MEXYTKOB BpeMeHHU. Mcropus kanenaapsa. BucokocHsie

rozpl. CTapblii 1 HOBBIN CTHJIb.

AHanu3upyeT Heo0X0AUMOCTh
BBEJICHUS YaCOBBIX MOSICOB,
BHCOKOCHBIX JIET U HOBOTO

KaJICHJapHOT'O CTHJIS

TectupoBanue.
becena.

23




FCOHCHTpI/I‘ICCKaH CUCTCMa MHpa ApHCTOTCJ’IH-HTOJ’IeMCH.

PasBHTHE MPeCTABICHHH Cucrema >nunuKIOB U AU PepeHToB 171 OOBICHEHUS 3HaeT CyIIeCTBOBABIINE U NunusBuayans
8 . oei U MiDa netieodpaszHoro Asmxkenus wianer. Cozganue Ko- CYLIECTBYIOIIME IPECTABICHNE | HBIN OMpOC.
p pa- MEPHUKOM T'eJIMOLEHTPUIECKON crcTeMbl MUupa. Poiib 0 CTPOEHUU MHpa becena.
["anuest B cTaHOBIIEHUH HOBOW CHCTEMBI MHpA.
Buytpennue u BHenHue mianetsl. Konguryparmm
IJIaHET: IPOTUBOCTOsIHUE U coenuHenue. [lepuoanueckoe | OnuchiBaeT yclioBUsl BUAUMOCTH
Kondurypanun mmaner. . TectupoBanue.
9 . M3MEHEHUE yCIOBUN BUIUMOCTH BHYTPEHHUX U BHEIITHUX MJIAHET, HAXOSAIINXCS B
CuHoMyeckuil nepuoz. becena.
maHeT. CBsI3b CHHOAMYECKOTO U CHIEPUYECKOTO pa3IMYHBIX KOH(PUTYPALIUIX
(3B€3AHOT0) MEPUOA0B OOpAIEHNUS IIJIAHET.
3aKOHBI JIBUKEHUS
. Tpu 3axona Kennepa. Dmnurnc. MI3mMeHeHre cKopocTu
miaHetT  ConHeuHoU .
JBUKCHUS TIAHET I10 SJUITUIITUYECKUM OpOUTaM. OpoHTANBHBIH
cucremsl. [IpakTrueckas Pemraer 3amaun Ha BbIUKCIICHUE
OtkprrTue KernepoM 3aKk0HOB ABUKEHUS TIIAHET — orpoc.
10 pabora Ne 3 «Pemenue . . | 3Be3gHBIX MEpro0B OOpamcHUs
BA)KHBIH 111ar HA IyTU CTAHOBJIEHUS MeXaHUKU. TpeTuit [IpakTnueckas
3a/1a4 1o Teme BHYTPEHHUX U BHEITHUX IJIAHET
3aKOH — OCHOBA JIJIsl BBIYHMCIICHUSI OTHOCUTEIHHBIX pabora.
«Konopuryparnus .
paccTostHul ia”eT ot ConHua.
IUTAHET.
Onpenenenue
ACCTOSHIH 1 DAZMEDOR Pasmepsr u hopma 3emnu. Tpuanrynanus. Pemaer 3anaun Ha Beiuncnenue | MHauBuayanb
11 p Ten B ConHEquﬁp ['opu30oHTaNBHBIN NapauIake. YTIOBbIE U IMHEHHBIE pacCTOsHUN U pa3MepoB HBII OIpOC.
pa3zmepsl Tes1 COTHEYHOM CHUCTEMBI. 00BEKTOB becena.
CUCTEME.
[Toctpoenue mnana ConHedHOM
[Tnan ConHewnoli cucteMbl B MaciiTade 1 cm k 30 MiTH | cCTEMBI B IPUHATOM MacIiTade
[TpakTiueckast paborta Ne
. KM C yKa3aHUEM TOJI0KEHUS TUTaHeT Ha opOuTax C yKa3aHHeM MoJioxkeHus Tuianet | [Ipaktuyeckas
12 4 ¢ nnanoM ConHEYHOM
coryiacHO JTaHHBIM «IIIKOJIBHOrO aCTPOHOMUYECKOTO Ha opOuTax. OnpeneneHue pabora.

CHUCTCMBI.

KaJeHJaps» Ha TeKYIIMNA y4eOHBIH To/.

BO3MOYXHOCTH MX HaOIIOICHUS
Ha 3aJJaHHYIO JaTy
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13

3daKOHa BCCMUPHOI'O
TATOTCHHUA.

OTKpbITHE U IPUMEHEHUE

[ToaTBepkIeHNE CIIPAaBEIIMBOCTH 3aKOHA TATOTEHUS JJIs

Jlyns! 1 n1aneT. Bo3MylIleHUs B ABUKEHUU TEI
ConiHeuHoM cucteMbl. OTKpbITHE TUIaHETHl HenTyH.
Omnpenenenne Macchl HeOeCHBIX Tel. Macca U IMJI0THOCTh
3emuu. [TpuauBbl U OTIIMBBI

OO0BICHAET MEXAHU3M

IIPUJIMBOB

BO3HHUKHOBCHUA BOSMYHleHI/Iﬁ u

OpoHTaNBHBIN
orpoc.
becena.

14

JIBr>xenue nc-
KYCCTBEHHBIX CITyTHUKOB
KOCMHUYECKHX arapaTroB

(KA) B Conneunoit
cHucTeMe.

Bpewms crapra KA u TpaekTopuu mosieta K IjuIHETaM U
npyrum Tenam CoJTHEYHOU CHCTeMBI. BrITmoaHeHne
MaHEBpPOB, HEOOXOAMMBIX JUISI TOCAKH HA IIOBEPXHOCTh
TIJIAHETHI WM BBIXOJT HA OPOUTY BOKPYT HEe.

b

O0bsacuser neuxenue KA B
CoJIHEYHOH cUCTEME

NunuBunyans
HBIN OIIPOC.
becena.

15

Kontponbnas padota No
1. ConHeunas cucrema
KaK KOMILJIEKC Tell,
AMEIOIIUX 00111ee
MIPOUCXOKICHHE.

Kountposnbnas pabora no utoram 1 nomyroaus. ['unoresa
o (opmupoBanuu Bcex Tes COMHEYHOUM CUCTEMBI B
MIPOIIECCe TTUTEIHHOM SBOJIOLMH XOJIOIHOTO
ra3omnsuieBoro obnaka. O0bsAcHEeHHE UX TPUPOJIbI HA
OCHOBE 3TOM TMIIOTE3BI.

OnmceIBaeT mporece
(hopMupoBaHUS 3BE31 U3
XOJOAHBIX Ia30IIbIJIICBBIX 06-
JIAaKOB

KonTponbhas
pabora.
becena.

16

AHanu3 BBIMOJTHEHUS
KOHTPOJIbHOM paboThl Ne
1. 3emns u Jlyns —
NIBOMHAS INIaHETA.

Kpartkue cBenenus o npupone 3emiu. Y clioBUs HA
noBepxHocTy JIyHbI. /[Ba THIIa TYHHON TOBEPXHOCTH —
MOps U MaTepuku. ['opbl, KpaTtepsl U Apyrue GopMsl
penseda. [Ipouecco hopmMupoBanusi TOBEPXHOCTH JIyHBI
u ee penbeda. Pe3ynbpTarsl HccneA0BaHUN, TPOBEICHHBIX
ABTOMATUYECKUMHU arraparaMy U aCTPOHABTAMHU.
Bnytpennee crpoenue Jlynpl. XuMuueckuid cOCTaB
JTyHHBIX Topoa. O6Hapy>keHue Bojibl Ha JIyHe.

OnuceIBaeT B3auMHOE
pacnionoxenue 3emnu, JIyHbl 1
CoJrHaIia B MOMEHTBI 3aTMEHUN

IIepcniexktuBbl 0OcBOEHUA JIyHBI.

OpoHTaTBHBIN
omnpoc.
becena.
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[Ipupona mianeT 3eMHOM
rpynmnsl. [IpakTuueckas
pabora Ne5
«CocraBieHue
CpPaBHUTEIBHBIX
XapaKTEPUCTHUK TIAaHET
3€MHOM TPYIIIBDY.

CX0ACTBO BHYTPEHHEIO CTPOCHHS 1 XUMHUUYECKOTO
cocTaBa IUTAHeT 3eMHOU rpymibl. Penbed moBepXHOCTH.
Bynkanu3Mm u TekTOHHKA. MeTeOpUTHBIE KpaTephl.
OcoOeHHOCTH TeMIepaTypHBIX yCIOBHi HAa MepKypuu,
Benepe n Mapce. Otnnuus coctaBa atMochepbl 3eMIu
ot armochep Mapca u Benepnl. Ce30HHBIC H3MECHCHHS B
atMocepe u Ha moBepxHocTH Mapca. CocTosHUE BOJIBI
Ha Mapce B poIIOM U B HACTOSIIIEE BPEMsi. DBOTIOLIUS
npuposl mwianet. [loucku xu3nu Ha Mapce.

OrnuceiBaeT M CpaBHUBAET
IPUPOJIBI IIAHET 3€MHOU
rpymibl. OObSICHEHUE NPUYUH
CYLIECTBYIOIIUX Pa3TUYUN

becena.
[IpakTnueckas
pabora.

18

Ypok-auckyccust
«[TapHuKOBBI 3 herT —
0J1b3a WM Bpea?».

OO0cyxkaeHre pa3IudHbIX aCIICKTOB IPO0JIEM, CBSI3aHHbIX
C CYIIIECTBOBaHHEM ITApPHUKOBOIO 3 (eKTa U ero poJid B
(hOpMUPOBAHUH U COXPAHECHUU YHUKATLHOU ITPUPOJIBI
3emuu.

Ha ocHoBe 3nanuii puznyeckux
3aKOHOB OOBSICHSIET SIBJICHUS U
MIPOLIECCHI, TPOUCXOISIINE B

aTMoc(epax IiIaHeT

NunuBunyans
HBIN OIIPOC.
becena.
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6. MeToauyeckoe U MaTepHAJILHO-TEXHHYECKOe o0ecnedeHne yuedOHOro npouecca, iugpoBbie 00pazoBaTebHbIE
pecypchbl.
MeToaunueckoe odecneuyeHne y4eOHOro npoiecca.

1. Boponnos-Benbsimunos, b. A., Ctpayt, E. K. Actponomus. 10-11 knacc. YueOnuk. M.: [Ipoda, 2017.
2. Crtpayr, E. K. Metoauueckoe nocodue k yueOHuky «ActpoHomus. 10-11 knace» aBtopoB b. A. BoponioBa-BenbsimunoBa,

E. K. Ctpayra. M.: Jlpoda, 2017.

MaTtepuaJibHO-TEXHHYECKOE 00ecneuyeHne YUeOHOTro mpolecca.
Harasigabie mocoousi.

Bcenennas.

JIpyrue ranakTHKH.

3BE3/IbI.

Jlyna.

Mausie Tesra CoJIHEUHOM CHUCTEMBEI.
Hamia I'anakTuka.

[;taneThI 36MHOM TPYIIIBI.
IImaHeThI-TUTraHTHI.

Comnre.

0. Crpoenune Comnnia.

HoOoo~NoORwWNE
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oCoNOOR~ODNE

I'noGyc JlyHsl.

3Be3AHBIN I100YC.
NuTtepakTuBHas A0CKa.
Kapra Benepsl.

Kapra JlyHsr.

Kapra Mapca

Kowmmbrorep.

Mopneinb HeOecHOM cdepsl.
MynbTUMETUIHBIN TPOEKTOP.

[ToaBmxHas KapTa 3B€3AHOTO Heda.

[IpunTep.
CnekTpocKoIl.
Teneckorr.
Tennypui.

TexHuuyeckue cpeacTna.
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HudpoBbie 00pa3zoBaTebHLIE PECYPCHI.

IIporpaMmmbI-nJIaHEeTAPUMN.

1. CENTAURE (www.astrosurf.com).

2. VIRTUAL SKY (www.virtualskysoft.de), ALPHA.

3. Celestia (https://celestiaproject.net).

HNuTepHeT-pecypcesl.

1. Stellarium — OecrutatHas mporpaMmma Jijisi IPOCMOTpPA 3BE3HOTO Heba,
BUPTYQJIbHBIN [JIAHETAPUU.
2. WorldWide Telescope — mporpamma, moMoratoiiast Jr0OUTEIsIM aCTPOHOMHH HUCCIICA0BATh
Bcenennyto.
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http://www.astrosurf.com/
http://www.virtualskysoft.de/
http://biblprog.org.ua/ru/stellarium/
http://biblprog.org.ua/ru/worldwide_telescope/

