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[NOACHUTEJIBHAA 3AIINCKA

[Iporpamma no actponomuu it 11 kitacca coctaBieHa B COOTBETCTBUU C:

e ®dexpepanbHBIM 3aKOHOM 00 0Opa3oBanuu B Poccuiickoit deneparmn (ot 29.12.2012 N 273-03
(pexn. ot 29.07.2017)), TpeboBanusiMu deaepabHOrO rOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa
cpennero obmiero odpazosanus (GI'OC COO);

e TpeOOBaHMUSIMU K pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTelbHON IporpaMmbl (JINYHOCTHBIM,
MeTanpeIMETHBIM, IPEIMETHBIM); OCHOBHBIMU MOJIX0JIaMHU K Pa3BUTHIO U (POPMUPOBAHUIO
YHHUBEPCATBHBIX YueOHBIX AeiicTBuii (Y'Y ]]) nns cpeanero odmero oOpa3oBaHus;

e aptopckoil mporpammbl B.M. Hapyruna «Actponomus 10 — 11 kmaccy.

Lesblo peanu3ai OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMBbl IO ACTPOHOMHH SIBIISICTCS:
® JIOCTHXKEHME BBIITYCKHUKAMHU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS Kypca aCTPOHOMMHY;

[IpenycmaTpuBaeTcs penieHne CIeayomuX 3a1a4:

e O00cCleYeHUE COOTBETCTBHMSI OCHOBHOW  OOpa3oBaTeIbHOM IMPOTpaMMbl  TPEOOBAHUSM
denepanbHOTO rocy1apCTBEHHOTO 00Pa30BaTENBFHOIO CTaHAapTa OCHOBHOTO O0IIEro 00pa3oBaHMs;

e o0OccriedueHne 3(H(HEKTUBHOTO COYETaHUS YPOUHBIX M BHEYPOYHBIX (OPM OpraHM3aluu
y4eOHBIX 3aHATHI 110 aCTPOHOMUMU;

® OpraHu3alfi0 MHTEIUICKTYAJIbHBIX COPEBHOBAHUH, NMPOCKTHOW W Y4eOHO-HCCIIEIOBATEIbCKON
NS TeIIbHOCTH;

® COIMAIFHOE U Y4eOHO-MCCIIeI0OBATEIBCKOE MPOSKTUPOBAHKE, MPO(ecCHOHAIbHAS OPUSHTAIUS
oOyJaromuxcs;

® COXpaHEHHE M YKperuieHHe (HU3UYECKOTO, ICUXOJIOTHYECKOTO W COIMAJIBHOTO 3JI0POBBS
oOy4Jaroruxcsi, ooecrnedeHne ux 6€30macHOCTH.

PE3YJIbTATBI OCBOEHUA KYPCA

JIMYHOCTHBIE PE3YJbTAThI

e ['OTOBHOCTH M CIIOCOOHOCTh K CaMOpa3BUTHIO U caMOOOpa30BaHHIO, K OCO3HAHHOMY BBIOOPY U
MOCTPOCHMIO JalibHeHIIell HHANBUAYaIbHOW TPAeKTOPHH 00pa30BaHMs Ha 0a3e OPUEHTHPOBKH B
Mupe npodeccuii U MpophecCUOHATBHBIX NPEANOUYTEHHH, C YYETOM YCTOMUUBBIX TTO3HABATEIBHBIX
HMHTEPECOB.

e CdopMUpOBaHHOCTh OTBETCTBEHHOTO OTHOIIEHHS K YYEHHUIO; YBaXHUTEIHHOTO OTHOILEHHS K
TpyAay.

¢ CdopMupOBaHHOCTH LIEITOCTHOTO MUPOBO33PECHUSI.

e [0OTOBHOCTP W CHOCOOHOCTH BECTH JUAIOT C JPYTUMH JIIOJBMH W JOCTHTaTh B HEM
B3aMMOTIOHUMAaHUS

MeTanpeaMeTHbIE Pe3YJIbTAThI

[Ipyu wu3ydeHHH y4eOHOro ImpeaMeTa OO0YYaloIIMECs YCOBEPIICHCTBYIOT NPUOOPETEHHBIE Ha
MIEPBOM YPOBHE HABBIKH pabOThl ¢ MH(popMaIed u nmonoiHaT ux. OHu cMoryT paboTaTh C TEKCTaMH,
peoOpa30BHIBATH M HHTEPIIPETUPOBATH CONEPKALIYIOCS B HUX HH(OPMALUIO, B TOM YHCIIE:

® CHCTEMaTH3HpOBaTh, CONOCTAaBJIATh, AaHAJIM3UPOBATh, O000OIIATH M  WHTEPHIPETHUPOBATH
MH(POPMAIINIO, COACPIKALTYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTaX;

® BBICTATH TJIABHYI0O W M30BITOYHYIO WH(OPMAIHMIO, BBIIOJHATH CMBICIOBOE CBEPTHIBAHHE
BBIJICJICHHBIX (DaKTOB, MBICIIEH; IPEJCTABIATh MH(OPMAIIHIO B CXKATOM CIIOBECHOH (opme (B Bue



TJIaHA WK TE€3UCOB) M B HATJISAHO-CUMBOJIMYECKON opMme (B BUe TaOIUI, TpadIIeCcKuX CXeM U
Jrarpamm, KapT MOHATUNA — KOHIIENTYaJIbHBIX JUarpamMm, OTIOPHBIX KOHCIIEKTOB);
®  3arOJHATH U JOMOIHSITH TaOJUIIbI, CXEeMbI, IUarPaMMbl, TEKCTHI.

OOy4garonuecss MPUOOPETYT OMBIT MPOCKTHOW AEATEIHLHOCTH, PA30BBIOT CIIOCOOHOCTH K MOUCKY
HECKOJIbKMX BapHaHTOB PEIICHHWN, K MOMCKY HECTAHJAPTHBIX PEIICHHM, MOUCKY M OCYIIECTBICHUIO
HanboJee MPUEMIIEMOTO PEIICHHS.

Perynstusnabie YV /]

1. VYMeHHe caMOCTOSITENIbHO ONpEAENsATh LEeNU OO0Y4YeHHsI, CTaBUTh U (HOPMYJIUPOBATH HOBBIE
3ajauyd B yuyebe M TIO3HABATENbHOM JEATEIbHOCTH, pPAa3BUBAaTh MOTHBBI W HHTEPECHl CBOEH
MMO3HABATEIBHOU JeATeIbHOCTH. OOYJarOIINIICS CMOXKET:

® AHAIM3UPOBATH CYIIECTBYIOILIUE U IJIAHUPOBAThH OyayIire oOpa3oBaTeibHbIC Pe3yIbTaThl;

® WIEHTH(PHUINPOBATH COOCTBEHHBIE TPOOJIEMBI 1 ONPEACIIATH INIABHYIO MTPOOIIEMY;

e BBUIBUTaTh BEPCHM pEIICHUs MpoOieMbl, (QOpMYIHMpPOBaTh TUIOTE3bl, MPEIBOCXHIIATH
KOHEUYHBIN pe3yJIbTaT;

® CTaBUTh LIE€Tb [EATEIBHOCTH HA OCHOBE OMpEACNIEHHOM MpoOJeMbl U CYIIECTBYIOIIUX
BO3MOKHOCTEH;

e (dopmMmynupoBath yueOHBIC 3a/1a4M KaK IIard JOCTHXKEHHUS MTOCTABICHHOM LIEIH e TEIbHOCTH;

e 00OCHOBBIBAThH IICJICBBIC OPUEHTHPHI M MPHOPHUTETHI CCHUIKAMHM HA IIEHHOCTH, yKa3bIBas H
00OCHOBBIBAs JIOTHUECKYIO MOCIEA0BATEIHHOCTD II1aroB.

2. YMeHHME CaMOCTOSITENbHO IJIAHUPOBATh IMYyTU JOCTIDKEHHUS IeJeld, B TOM 4HCIE
albTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambonee S(h(eKTHUBHBIE CHOCOOBI pPEIICHUS Y4YEOHBIX H
MO3HABATENbHBIX 3a/1a4. O0yJaroHiics CMOXKET:

e OmpeensiaTh HEoOXOAMMBbIE IEHCTBHE(s) B COOTBETCTBUM C Yy4yeOHOW M MO3HABaTENIbHOMN
3a/la4yeil U COCTaBISATh AITOPUTM X BBIMIOJTHEHHUS,

e 00OCHOBBIBaTh U OCYHIECTBIISATH BbIOOp Hanbosee 3pPeKTUBHBIX CIOCOOOB PELIEHUS YUeOHBIX
Y TIO3HABaTENbHBIX 33]1a4;

® ONpeNeNATh/HaXOqUTh, B TOM YHCIIE U3 MPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS JIJISl BHITOJTHEHUS
yueOHOM 1 O3HABaTeNIbHOM 3a/1a4;

® BLICTpaMBaTh KH3HEHHBIC TUTAHBI HA KPAaTKOCPOUHOE Oyyiiee (3asBIsTh 1EIeBbIe OPUEHTHPHI,
CTaBUTH aJeKBaTHBIE UM 33/Iaud W TpeajiaraTh JEUCTBHUS, yKa3biBas W OOOCHOBBIBAS JIOTUYECKYIO
MIOCJIEZI0BATEIBHOCTD IIaroB);

e BEIOHMpaATh U3 MPEIOKEHHBIX BAapPUAHTOB M CAMOCTOATEIHHO HUCKATh CPEACTBA/PeCcypChl IS
pelIeHns 3a/1a4k/I0CTHKEHUS LeIH;

® COCTaBIATh TUIAH PEIIeHUs MPOOIeMBbl (BBIMOTHEHUS IPOEKTA, TPOBEICHUS UCCIEI0BAHNU);

® ONpeNesATh MOTEHIMATBHBIC 3aTPYAHCHUS TIPH PEIICHUN Y4eOHOW M TO3HABATEIILHON 3a/1auu
Y HAXOJMTb CPEJICTBA JJISl UX YCTPAHEHHUS;

® ONHUCHIBATH CBOW OMBIT, OGOPMIISIL €ro IS Tepeaadyd APYTUM JIFOASM B BHJIE TEXHOJOTHU
pelIeHrs MPaKTUYECKHX 3aj1ad ONpeesIEHHOro Kiacca;

® I[UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTeNIbHYIO TPAEKTOPHIO.

3. YMeHHE COOTHOCHUTH CBOM JAEWCTBHSI C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOEH JEATEIbHOCTH B MpOIecce JOCTUKEHHS pe3ylibTaTa, ONpeleisTh CIocoObl JeHCTBHIl B
pamMKax TMpenoKEHHBIX YCIOBHH W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHUCTBUS B COOTBETCTBUU C
M3MeHsomencs curyanueil. O0y4aronuiicss CMOXKeT:

® OMpeesaTh COBMECTHO C IIEaroroM U CBEpCTHUKAMU KPUTEPUH TIAHUPYEMBIX PE3YJIbTaTOB U
KPUTEPHUH OLICHKH CBOEH Y4eOHOW AEATEIbHOCTH;

® CHCTeMaTU3UpOBaTh (B TOM 4YHCIE BbIOMpAThb NPUOPUTETHBIE) KPUTEPUU TLIAHUPYEMBIX
PE3yNIbTaTOB U OLIEHKU CBOEH JeSTENIbHOCTH;

e 0TOMpaTh UHCTPYMEHTHI JUISl OLICHUBAHMS CBOCH ACSITENLHOCTH, OCYIIECTBIISITH CAMOKOHTPOIh



CBOEH JIeATENIbHOCTH B paMKaXx MPeI0KEHHBIX YCIOBUN U TPpeOOBaHU;

e OILICHMBATH CBOIO JEATEIBHOCTb, APIYMEHTHPYS NPUYMHBI IOCTHIKEHUS WIA OTCYTCTBHS
IIJIAHUPYEMOTI'O PE3YJIbTATA,

® HAXOJIUTh JOCTaTOYHBbIE CPEACTBA JUISl BBINOJHEHUS Y4E€OHBIX ACHCTBUI B H3MEHSIOIIEHCS
CUTYyallUU W/UJIH NIPU OTCYTCTBUU INIAHUPYEMOTO Pe3yibTara;

e paboTas IO CBOEMY IUIaHY, BHOCUTb KOPPEKTHUBBI B TEKYILYIO JESITEIbHOCTh Ha OCHOBE
aHaJIM3a U3MEHEHUH CUTyally JUId IOJY4YEeHUs 3aIUIaHUPOBAaHHbBIX XaPaKTEPUCTUK MIPOAYKTa/pe3ysibTara;

® YCTAHAaBIMBaTh  CBSI3b  MEXJY  IIOJIYYEHHBIMM  XapaKTEpUCTUKAaMU  NPOAYKTAa U
XapaKTepUCTUKaMU IIpolecca NESATEIBHOCTH U IO 3aBEPLICHUU AEATEIbHOCTH Ipe/ularaTb U3MEHEHHE
XapaKTEPUCTHK MpoLecca I MOJIy4YEHUs yIydIICHHBIX XapAKTEPUCTUK IPOAYKTA;

® CBEpATh CBOM [JICHCTBHA C MEIbI0 M, TNPH HEOOXOJUMOCTH, HCIPABIATh OMIMOKU
CaMOCTOSITEIILHO.

4. VYMeHue OLEHUBaTh IPABUIBHOCTb BBHINOJHEHUS Yy4eOHOM 3ajaud, COOCTBEHHBIE
BO3MOKHOCTH €€ penieHus. O0yyaromuics CMOXKeT:

® OINpeesiaTh KpUTEPUU IPaBUIBHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUS yUeOHO! 3a/1auH;

® AHAIW3UPOBAaTh U OOOCHOBBIBATH INPUMEHEHHE COOTBETCTBYIOILEITO HHCTPYMEHTApHUS JUIS
BBITIOJIHEHHS Y4ECOHOMU 3a/1a4u;

e CBOOOJHO MOJIb30BaThCsl BBIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKH M CAMOOLIEHKH, MCXOHs W3
LIETTU ¥ UMEIOIUXCS CPEJICTB, pa3auyasi pe3yJbTaT U CIIOCOObI ICUCTBUI;

® OLEHMBATh IHPOAYKT CBOEH JEATENBHOCTH 10 3aJaHHBIM W/WIM  CaMOCTOSATEIbHO
OIIpEACICHHBIM KPUTEPHUAM B COOTBETCTBUU C LIEIIBIO JESATEIBHOCTH;

e 00OCHOBBIBaTh JOCTHM)KMMOCTb II€JIM BBIOPAaHHBIM CIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (UKCHpPOBATh U aHATU3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

5. Buiagenue ocHOBaMU CaMOKOHTpOJIS, CaMOOLIEHKU, IIPUHATHSA PELICHHH U OCYIIECTBIICHHUS
OCO3HaHHOTO BBIOOPA B yueOHOMW U mo3HaBaTenbHON. O0yJaromuiicss CMOXKeT:

e HaOMIOJaTh U AHAJIM3UPOBATh COOCTBEHHYIO Y4eOHYIO M I103HABaTEIbHYIO JAEATEIbHOCTH U
JesITeIbHOCTh JPYTruX 00y4aroImuxcs B Mpoliecce B3auMOIIPOBEPKH;

® COOTHOCHUTH pEajbHblE U IUIAHUPYEMbIE pe3yJbTaThl HHIWBHUIYaJbHOM 00pa3zoBaTelIbHOMN
NEeSITeIbHOCTH U JeNIaTh BBIBObI;

® [PUHHUMATH PElICHUE B YUeOHON CUTYyalluu U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEJIbHO OIpPENENIATh MPUYMHBI CBOErO yCIeXa MM HeyclexXxa M HaXOAUTh CIIOCOObI
BBIXOJIa U3 CUTYyallUH HEYCIIEXa;

® PETPOCIEKTHUBHO OIPENENATh, KaKue JEHCTBUS M0 PELICHNI0 YUeOHOH 3ajauu WM MapaMeTphbl
9THUX JIEHCTBHUIA MPUBEIH K MOJYYSHUIO UMEIOIIErocs MPOoyKTa yu4eOHOM NesTeTbHOCTH;

® JIeMOHCTPHUPOBATh MPUEMBI PETYIALUU MCUXO(DU3HOIOTHUECKUX/ IMOLIMOHAIBHBIX COCTOSTHUI
s pocthxkeHus 3¢dexra ycnokoeHus (YCTpaHEHHMsT SMOIMOHAIBHOW HampspKeHHOCTH), 3(ddekra
BOCCTAHOBJICHUA (ocnabieHus MposBIeHUH yTromuieHus), d¢dexkra akTuBHU3aUUM  (TIOBBILICHUS
NCUXO(HU3HOIOTUYECKON PEaKTUBHOCTH).

ITo3naBarensHbIe YV /]

6. VYMeHue oOmpenesaTh MOHATHS, CO3/aBaTb OO0OOILIEHMs, YCTaHABIMBAaTh AHAJIOTUH,
KJ1accu(uuupoBaTh, CaMOCTOSITENILHO BbIOMPAaTh OCHOBAHUS M KPUTEPUM Ul  KJacCU(UKAIUH,
YCTaHABJIMBATh NPUYMHHO-CICICTBCHHBIC CBA3U, CTPOUTH JIOTMYECKOE PACCYKICHUE, YMO3AKIIOUYECHUE
(MHIYKTUBHOE, I€YKTUBHOE, TI0 aHAJIOTHH) U JeJIaTh BbIBOIbL. OOyUYaIOMMNiCs CMOXKET:

e 10A0UpaTh CIOBA, CONOJYUHEHHBIC KIIOYEBOMY CIIOBY, ONPEACIAIOIIME €ro NPU3HAKU U
CBOWCTBA;

® BBHICTPAUBaTh JOTMYECKYIO IIETIOYKY, COCTOSALIYIO U3 KIOYEBOTO CJIOBA U COMOJYMHEHHBIX EMY
CJIOB;



® BbHIIEATH OOLIUI MPU3HAK JBYX WM HECKOJIbKUX NMPEAMETOB WU SBICHUI M OOBACHATH UX
CXOZCTBO;

e 00BeAMHATH MPEIMEThl U SIBJICHHUS B TPYIIbI 10 OINpEAeieHHBbIM MpU3HAKaM, CPaBHHUBATD,
KiaccuuIpoBaTh ¥ 000011aTh (DaKThI U SBIICHUS,

® BBHUICTIATH SBJICHHUE U3 OOIIETO psijia APYTUX SIBICHUN;

® OIpEeneNsiTh OOCTOSTENBCTBA, KOTOPHIE IPEANISCTBOBAIA BO3HHUKHOBEHHUIO CBS3H MEXKIY
SIBIICHUSIMU, W3 3THX OOCTOSITEIBCTB BBIACIATH ONPEACISIONIUE, CIIOCOOHBIC OBITh MPUYMHON JTaHHOTO
SIBJICHUSI, BBISIBJIATH IPUYMHBI U CIIC/ICTBUS SBIICHUM;

® CTPOUTH PACCY)XKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHSIM M OT YaCTHBIX
SIBJICHUH K OOIITMM 3aKOHOMEPHOCTSIM;

® CTPOUTH DPACCYKJIEHHE Ha OCHOBE CpPAaBHEHHUS MPEIMETOB M SBJICHW, BBIACISAS MPH 3TOM
o0IIre NpU3HAKY;

® U3Jararh MOJy4YEeHHYIO MHPOPMAIINIO, MHTEPIPETUPYS €€ B KOHTEKCTE peIIaeMoil 3a1auu;

® CaMOCTOSITENIbHO YyKa3blBaTh HAa WMH(OPMALHUIO, HYXIAIOIIYIOCS B IMPOBEpKE, MpeJiarath |
MIPUMEHSITH CIIOCO0 MPOBEPKH I0CTOBEPHOCTH UH(POPMAIUH;

e BepOaATU30BaTh YMOIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 HCTOYHHKOM;

e OOBSCHATH SIBJICHUS, IPOIIECCHI, CBSI3U M OTHOIICHHUS, BBISIBISIEMBIE B X0/ MIO3HABATEIHLHOU U
WCCIIEIOBATENLCKOW JeSITEIbHOCTH (IIPUBOAUTH OOBSICHEHHE C W3MEHEHHEM (OpPMBI TPEACTABICHUS;
OOBSICHATH, IETATTU3UPYS WM 0000111as1; 0OBSCHATH C 33JaHHOM TOYKHU 3PEHUS);

e BLIIBJISTH UM HA3bIBATh IMPUYUHBI COOBITHA, SBIICHUS, B TOM 4YHCIIE BO3MOXXHBIE / Hauboiee
BEPOSTHBIC MPUYHHBI, BO3MOXHBIC TOCICICTBUS 33JaHHOW MPHYUHBI, CAMOCTOSITEILHO OCYIICCTBIISS
MIPUYUHHO-CJICICTBEHHBIN aHAJIH3;

e JenaTh BHIBOJI HA OCHOBE KPUTUYECKOTO aHAIM3a PAa3HbIX TOUYEK 3PEHMsI, MOATBEPKAATh BHIBOJ
COOCTBEHHOM apryMeHTalNeH T CaMOCTOSTEIBHO ITOTyYeHHBIMHU TAHHBIMH.

7. YMeHue co3aBarh, IPUMEHSITHh U IPEOOPA30BHIBATH 3HAKWA U CUMBOJIBI, MOJIETTH M CXEMBI TS
pelieHns yueOHbIX U [T03HaBaTeNbHbIX 3a/1a4. O0yUarouuiicss CMOXKET:

e 0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEIMET U/UIH SIBICHUE;

® OMpeensiTh JOTHUECKUEe CBS3M MEXAY MpeAMETaMH W/UIHU SIBICHUSIMH, 0003HAYATh JAHHBIE
JIOTHUYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

e Co3/1aBaTh aOCTPAKTHBIN UM peaibHbIil 00pa3 MpeaMeTa U/Uiu SIBICHUS;

® CTPOWTH MOJIETIL/CXEMY Ha OCHOBE YCIIOBUH 3a/1aud W/WJTU CIIOCO0a €€ PelIeHNs,

e co3maBaTh BepOajbHBIC, BEIIECTBEHHBIE M WH(OPMAIMOHHBIE MOJEINU C BBIICICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA UIsI OINpEeNIeH s Crioco0a peleHus 3alaqd B COOTBETCTBHH C
CUTyalHe;

® TpeoOpa3oBBIBATH MOJENU C IETbI0 BBISIBICHUS OOIIMX 3aKOHOB, OMPEICNAIONINX JTaHHYIO
MPEAMETHYIO 00J1aCTh;

® TIEPEBOJUTH CIOXKHYIO MO COCTaBY (MHOTOACHEKTHYIO) MH(pOpMaIHio U3 rpaduueckoro WiH
(dhopMan30BaHHOTO (CUMBOIILHOTO) MPEACTABICHUS B TEKCTOBOE, U HA000POT;

® CTPOHUTH CXEMY, aJITOPUTM JICHCTBUS, UCTIPABIIATH WM BOCCTAHABIMBATh HEM3BECTHBIA paHee
QITOPUTM Ha OCHOBE MMEIOIIETocs 3HaHUsI 00 00BEKTE, K KOTOPOMY NMPUMEHSIETCS allTOPHUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHaTM3UPOBATH/pe(IEKCUPOBATh OMBIT pPa3pabOTKM M peaju3alui y4eOHOTO IPOEKTA,
UCCIIEIOBaHMs (TEOPETUUYECKOr0, HIMIMPUYECKOT0) Ha OCHOBE IMPEAJIOKEHHOM MpoOIeMHON CUTyalluH,
MTOCTABJIEHHOM LI€JIM U/UJIU 33JJaHHBIX KPUTEPHUEB OILICHKU MPOAYKTa/pe3yabTaTa.

8. CwmpicnoBoe ureHue. OOyJaronuncs CMOXKET:

® HaxOJWTh B TEKCTe Tpedyemyro wuHopManuio (B COOTBETCTBHHM C MEISIMH CBOEH
NESTETLHOCTH ),



® OpDUEHTHPOBAaTbCA B CONEP)KAHMHM TEKCTa, IIOHMMATh LEJIOCTHBIM CMBICI  TEKCTa,
CTPYKTYpUPOBATb TEKCT;

® YCTaHaBJIMBAaTh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SIBICHUI, IPOLIECCOB;

® KPHUTHUYECKU OLIEHUBATH COJIEPKAHHUE U POpPMY TEKCTa.

9. ®opmupoBaHME U pa3BUTUE DSKOJOTMYECKOIO MBIIUIEHUS, YMEHHE IPUMEHSTh €ro B
[I03HABATEIbHOM, KOMMYHHUKATUBHOM, COLMAJIBHOM MpakTHUKE U MNpO(ecCHOHAIbHOW OpHEHTALHH.
OO0yuaroImuiics: CMOXKET:

® OIpEeAesATh CBOE OTHOLIEHUE K IPUPOIHON CPELE;

® AHAJIM3UPOBAThH BIHSIHUE KOJOTHUECKUX (PAaKTOPOB HA Cpely OOUTAHHS KUBBIX OPTraHU3MOB;

® IIPOBOAMTH IPUUMHHBIA U BEPOATHOCTHBIN aHAJIN3 DKOJIOTHYECKUX CUTYALIH;

® TIPOTHO3MPOBATH M3MEHEHUS CUTYallUW TPU CMEHE NEHCTBHA OnHOTO (hakTopa Ha JCHCTBHUE
apyroro (akropa;

® DPACIpOCTPaHATh IKOJOTMYECKUE 3HAHUS M y4yacTBOBATh B IPAKTHUUECKHUX JejaX MO 3alUTe
OKPY>KaIOILEH Cpebl;

Kommynukatusasie VY /|

11.  YmeHue oOpraHu3oBbIBaTh y4eOHOE COTPYAHMYECTBO M COBMECTHYIO JEATEIBHOCTh C
YUUTEJIEM M CBEpCTHUKaMH; paboTaThb WHAMBUAYAJIBHO M B TpPYIIE: HAXOAUTh OOILee pelIeHHe U
paspemiath KOHQUIMKTBI Ha OCHOBE COIJIaCOBaHMs IO3UIMM M ydyeTa MHTEpecoB; (HOpMyIupoBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE. OOyUaroLUIiCs CMOXKET:

— OIpPEIENsITh BO3MOXKHBIE POJIM B COBMECTHOU JEATEIBHOCTH;

— WIrpaTh ONPEICIIEHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;

— TNpUHUMATh HO3MUIMIO cOOEceHMKA, MOHMMAs IO3ULHUIO0 JIPYroro, pasjiudaTh B €ro peyu:
MHEHUE (TOUKY 3peHUs), T0Ka3aTeNbCTBO (apryMEHTHhI), (aKThl; THIOTE3bl, AKCUOMBI, TEOPUU;

— ompeaeisATb CBOM JEHCTBMS M JI€HCTBHA MapTHEpa, KOTOpPble CIIOCOOCTBOBAIU WIH
MPEMSITCTBOBAIN MPOTYKTUBHOM KOMMYHHKAIUH;

— CTPOMTbH NO3UTHBHBIE OTHOLLIEHMS B IIpoliecce yueOHON U M03HaBaTEIbHOM 1€ATEIbHOCTH;

— KOpPPEKTHO M AapryMEHTHPOBAaHO OTCTaMBaTb CBOI0 TOYKY 3pEHHs, B JAMCKYCCUU YMEThb
BBIJIBUT'aTh KOHTPApryMEeHTHI, Iepedpa3supoBaTh CBOIO MBICIb (BJIaJeHHE MEXaHU3MOM 3KBHBAJICHTHBIX
3aMEH);

— KPUTHYECKHM OTHOCUTbCS K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IIpU3HaBaTh
OLIMOOYHOCTh CBOEI0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATh €r0;

— TIpeasarath ajJbTepPHATUBHOE pellleHNEe B KOH(QIMKTHON CUTYaIUH;

— BBLIENATH OOIIYIO TOUKY 3pEHHUS B IUCKYCCUH;

— JIOTOBapMBAaThCS O MpaBHJIAX U BONPOCAX JJIsi OOCYXJIEHUS B COOTBETCTBUU C IOCTAaBICHHOMN
nepe rpymnion 3a1aduen;

— OpraHM30BBIBAaTh y4eOHOE B3aUMO/ICHCTBHE B TPYIIIE (ONpeAesITh 00IIHe 1eNU, paclpeiensiTh
poJIu, 10TOBAapUBAThCS IPYT C APYTOM U T. 1.);

— yCTpaHATh B  paMKax Juajliora  pa3pbiBbl B  KOMMYHHKaluu, OOYCJIOBJICHHbIE
HETMIOHUMaHHUEM/HETPUSATHEM CO CTOPOHBI COOECeHMKA 3a/1auu, (OPMBI T COIEPIKaHUS THAJIOTa.

12.  YMeHHME OCO3HAHHO HCIOJIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBMM C 3ajadyel
KOMMYHHUKAIIMM JJIs1 BBIPQKEHUS CBOMX YYBCTB, MBICIEH M MOTpeOHOCTEH Uil IUIAaHUPOBAHUS U
peryjsiliud CBOEH JEATEIIBHOCTH; BIJIAJCHHE YCTHOM M IIMCBMEHHOW pe4bl0, MOHOJIOTMYECKOU
KOHTEKCTHOM peubto. O0yJaromuiicst CMOKET:

® OIpeneNsATh 331a4y KOMMYHHKAIIMA U B COOTBETCTBUHU C HEH OTOMPATh peUYeBBIC CPENICTBA;

e 0TOMpaTh U UCIIOJIb30BaTh PEUYEBbIE CPEACTBA B MPOLIECCE KOMMYHUKALIUU C APYTUMH JIIOJIbMHU
(auasnor B mape, B Majou rpymre u T. 1.);

® TMpEACTaBIATh B YCTHOM WM TMCBMEHHOW (opMe pa3BEepHYTHIH IUIaH COOCTBEHHOM



NESITENIbHOCTH;

e Co0M0aTh HOPMBI MyOIMYHON pedH, perJaMeHT B MOHOJIOTE M JUCKYCCHU B COOTBETCTBUH C
KOMMYHUKAaTUBHOM 3aJa4eil;

® BBICKa3bIBaTh M OOOCHOBBIBaTb MHEHHE (CYKIAEHME) M 3alpalluBaTh MHEHHUE MapTHepa B
paMKax Juanora;

® [PUHUMATH PELICHUE B XOJI€ IMAJIOra U COIIacOBBIBATh €I0 C COOECETHUKOM;

e Co3/7aBaTb IMCHbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTHMHAIbHBIE TEKCTHl C MCIIOJIb30BAaHUEM
HEOOXOUMBIX PEUYEBbIX CPE/ICTB;

® JCIOJIB30BaTh BepOaJbHBIC CpencTBa (CpPEeACTBA JIOTHYECKOM CBSI3M) Uil BBIIEJICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® 1ICIIOJIB30BATh HeBepOabHbIE cpeacTBa WIn HarJsiHble MaTepHaibl,
MIOJITOTOBJICHHBIE/OTOOPAHHBIE TTO/T PYKOBOJCTBOM YUHUTEIIS;

e JleJaTh OLIGHOYHBIH BBIBOJA O JOCTHXKEHHMU LM KOMMYHMKAllUM HEMOCPEACTBEHHO IOCie
3aBepILEHHs] KOMMYHUKAaTUBHOI'O KOHTAKTa U 00OCHOBBIBATH €TO.

13. dopMupoBaHHE€ W Pa3BUTHE  KOMIETEHTHOCTM B  OOJACTH  HMCHOJB30BAHUS
MH(POPMAIIMOHHO-KOMMYHHUKAMOHHBIX TexHoorui (nanee — MKT). OOyuarommiicsi CMOXKET:

e [IeJICHANPABJIEHHO MCKaThb M MCIIOJIb30BaTh MH(OPMAIMOHHBIE PECypChbl, HEOOXOIUMBbIE IS
peleHus yueOHbIX U MPaKTHUECKUX 3ajau ¢ nomoliubto cpeacts UKT;

e BBIOMpaTh, CTPOUTH U HUCIIOJIB30BaTh AJEKBAaTHYI MH(OPMAIMOHHYIO MOJAEIb Ul Iepeaadu
CBOMX MBICIEH CpeACTBAMHU €CTECTBEHHBIX U (OPMAJbHBIX S3bIKOB B COOTBETCTBMM C YCIOBHUSIMHU
KOMMYHUKAIIH;

® BBIJICIATh HHPOPMALMOHHBIM aCMEKT 3aJjau, ONepUpOBaTh JAHHBIMHU, HCIIOJIB30BaTh MOEITb
pellIeHns 3a/1a4H;

® UCIOJB30BaTh KOMIIBIOTEPHBbIE TEXHOJIOTMM (BKJIIOYas BHIOOp  aJIeKBaTHBIX  3ajaye
MHCTPYMEHTAJIBHBIX MPOrPaMMHO-ANapaTHBIX CPEJICTB U CEPBHUCOB) AJIS pelleHUs] HMHPOPMALMOHHBIX U
KOMMYHHUKAI[MOHHBIX Y4Y€OHBIX 3a/ad, B TOM 4YHCIE: BBIUMCIEHUE, HAlMCaHUE IHUCEM, COYMHEHHH,
JIOKJIa/10B, pedepaToB, co3JaHue Pe3eHTalui U Jp.;

® HCIOJIB30BaTh UHPOPMAIUIO C YIETOM ITHUECKUX U NPABOBBIX HOPM;

e co3ziaBaTh MH(GOPMALMOHHBIE PECYPCHI Pa3HOrO THMA W JUISl Pa3HBIX ayJUTOpPHUH, COOJIIOATh
MH(OPMALIMOHHYIO TUTHEHY U IIpaBHJia HHPOPMAIIMOHHON 0€3011aCHOCTH.

Hpel]MeTHble peE3yJabTAaThbl

[Tnanupyemble pe3yabTaThl OCBOSHHS y4eOHOro MpeaMeTa 1o UToram
oOyuenus B 10—-11 xnaccax:

® [IOJIyYUTh NPEJCTABICHUS O CTPYKTYpe U MaciTabax BeeneHHoil n MecTe uesioBeka B Hell;
y3HATh O CPEJCTBAX, KOTOPBIE HCIIOJIB3YIOT ACTPOHOMBI, UTOOBI 3arITHYTh B CAMbI€ yQIEHHBIE YTOJIKU
Bcenennoli 1 He TOJIBKO YBUIETh HEOECHBIE TeJla B HEJIOCTYITHBIX ¢ 3eMJIM IMarna3oHax JIJIMH BOJIH
3JIEKTPOMArHUTHOTO M3JIyYeHHsI, HO ¥ Y3HaTh O HOBBIX KaHaJjlaX MOJIy4eHus: HHpopManun o HeOeCHbIX
TeEJ1aX C IOMOIIBIO HefITpI/IHHBIX H I'paBUTAlMOHHO-BOJIHOBEIX TECJICCKOITOB.

e y3HATh O HAaOJIIOJJaeMOM CJIOKHOM JIBHXKeHUH TuiaHeT, JIynbl u ConHIa, UX HHTEpIpETaIUH.
Kakyto ponps urpanu Habmoaenus 3armennii JIyast 1 CoHIa B )KU3HU OOIECTBA U HCTOPUS MX
Hay4YHOro o0bscHeHus. Kak Ha OCHOBE aCTPOHOMMYECKHX SIBJICHUH JIIOAM HAyYHIIUCh U3MEPSITh BpEMsl U
BECTH KaJECHaph.

® y3HaTh, Kak Oyiarogapsi pa3BUTUIO aCTPOHOMUU JIFOJH NIEPELUIN OT MPEACTaBICHUS
T€OLEHTPUUECKON CUCTEMBI MUPA K PEBOJIIOLIMOHHBIM IIPECTABICHUAM T€IHMOLEHTPUUECKONW CUCTEMBI
mupa. Kak Ha ocHOBe nocineiHeit ObITH OTKPBITH 3aKOHBI, YIIPABIISAIOUINE JBH)KEHUEM IIIAHET, U
M103/IHEE, 3aKOH BCEMUPHOT'O TATOTEHHSL.

¢ Ha IMPUMCPEC UCIIOJIB30BaAHUSA 3aKOHA BCCMUPHOT'O TATOTCHUS MTOJYUUTH NPCACTABICHUA O
KOCMHUYECKHX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUNUTHIBAKOTCS TPAEKTOPHUH MOJIETOB KOCMHUYECKHUX



anmnapaToB K IUIaHeTaM. Y3HaTh, KaK MPOSBISET ceOsl BCeMUPHOE TATOTEHUE Ha SIBICHUSAX B CUCTEME
3emns—JIyHa, ¥ 3BOJIOIUIO ATOW CUCTEMBI B OYAYIIEM.

® y3HaTh O COBPEMEHHOM IIPEJCTaBICHUH, O CTPOCHUN CONHEUHON CUCTEMBI, O CTPOEHUU 3EMIIU
KaK IJIaHEThl U IPUPO/IE MTAPHUKOBOTO 3P eKTa, O CBOMCTBAX IUIAHET 3€MHOM IPYIIIBI U TJIaHET-
THTAaHTOB M 00 UCCIIEIOBAHMSIX aCTEPOUIOB, KOMET, METEOPOHIOB U HOBOTO KJlacca
HeOECHBIX TeJ KapJIUKOBBIX IUIAHET.

® T[IOJIyYUTH NPEICTABICHUE O METOaX acTPO(YU3MUECKUX HCCIETOBAHNIN U 3aKOHAX (DM3HKHX,
KOTOPBIE UCTIONB3YIOTCS ISl M3y4eHHs (PU3NYECKH CBOMCTB HEOECHBIX TEIL.

e y3HaTh npupoy CoJHIIa U €r0 AKTUBHOCTH, KaK COJTHEYHAsi akTUBHOCTb BIIMSET HA KJIIUMAT U
6uocdepy 3emiu, Kak Ha OCHOBE 3aKOHOB (PH3UKU MOKHO paccuuTaTh BHyTpeHHee cTpoeHue CosHla u
KaK HaOJI0JIeHNs 32 TOTOKaMU HeWTpuHO oT COJHIIA TOMOTIIN 3ariisiHyTh B eHTp CoslHIa U y3HATH O
TEPMOSIICPHOM UCTOYHUKE SHEPTUH.

® y3HATh, KaK ONPEACISIOT OCHOBHBIC XapaKTEPUCTUKHU 3BE3]T 1 UX B3aMMOCBSI3b MEXIY cO00ii, 0
BHYTPEHHEM CTPOCHMH 3BE3]] K UCTOUHUKAX MX YHEPTHH; O HEOOBIUHOCTH CBOMCTB 3BE3]1 OENbIX
KapJIMKOB, HEUTPOHHBIX 3BE3/] M UEPHBIX AbIP. ¥Y3HATh, KaK POXKAAIOTCS, )KUBYT U YMUPAIOT 3BE3/bI.

® y3HATh, KaK 10 HAOIIOCHUSAM MYIbCUPYIOMINX 3BE3]1 1een] OnpeiesTh PACCTOSHUS 10 APYTUX
raJlakTHUK, KaK aCTPOHOMBI 110 HAOIIOACHUSIM TBOMHBIX M KPATHBIX 3BE3/ OMPEICISIIOT UX MaCCHI.

e [losyuuTh npeacTaBieHus O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3/1 M Y3HATH KaK B 3BE31aX
00pa3yIOTCs TSHKETBIE XUMUYECKHUE IIEMEHTHI.

e VY3HaTh, Kak ycTpoeHa Hama ['anaktuka — Miueunsiii [1yTh, Kak pacnipenesieHbl B Hel
paccestHHbIC U IIapOBbIe 3BE3/IHBIE CKOIJICHHS 1 00J1aka MEX3BE3THOTO raza u mpliu. Kak ¢ moMoIpto
HaOmroAeHNH B MH(PAKPaCHBIX JTy4ax YAajJoCh MPOHUKHYTH Yepe3 TONILY MEXK3BE3AHOTO ra3a H MbLUIH B
LHEeHTp ['anakTuku, yBUIETh IBH>)KEHHE 3BE3/] B HEM BOKPYT
CBEPXMAaCCUBHOM YEPHOU JBIPHI.

e [lonyuuTs IpeACTABICHUE O PA3IMYHBIX TUIAX FAJAKTUK, Y3HATh O IPOSIBJICHUSX AKTUBHOCTH
raJlakTUK W KBa3apoB, paclpeieIeHNH raTakTHK B IPOCTPAHCTBE U (POPMUPOBAHUU CKOTIICHUH U
SIYEUCTON CTPYKTYPBI UX PACIPEIEICHUS.

e VY3HaTh O CTPOCHHUHU U IBOJIOLWU YHUKAIEHOTO 00bekTa Beenennoii B 1ienom. [Ipocnenuts 3a
pa3BUTHEM MPEJICTABICHUI O KOHEYHOCTH U 0€CKOHEUHOCTH BeenenHoil, o pyHaaMeHTambHbIX
IapaJioKcax, CBSI3aHHbBIX C HUMH.

o TloHATh, KaKk U3 HAOIIOIAEMOTO KPACHOTO CMEIIEHUS B CIIEKTPax AaNEKUX TaIaKTUK MPUIILIN K
BBIBOJIY O HECTAIIMOHAPHOCTH, pacliupeHnu BeeneHHOMH, 1, 4TO B MPOIIUIOM OHA ObLTa HE TOJIBKO
IUIOTHOM, HO U TOPSiYE U, YTO HAOIII01aeMO€ PEIMKTOBOE U3TYyYEHHE MTOATBEPIKIAET 3TOT BaXKHbII
BBIBOJI COBPEMEHHON KOCMOJIOTHH.

e VY3HaTh, Kak OTKPbUIA YCKOPEHHOE paclIupeHre BCeTeHHOM U ero CBA3bI0 C TEMHOM YHEPTUEN U
BCEMUPHOM CHUJION OTTaJIKUBAHMUS, IPOTUBOCTOSIIEN BCEMUPHOM CUJIE TATOTEHUS.

e VY3HaTh 00 OTKPBITUH SK30IIAaHET — IUIAHET OKOJIO APYTUX 3BE3]I U COBPEMEHHOM COCTOSTHUU
po0JIeMbI TOUCKA BHE3EMHBIX ITUBHIIM3AIUHN U CBSI3U C HUMH.

e Hayuutbcs MpoOBOAUTH MPOCTEHIIIHE ACTPOHOMHYECKHUE HAOIIOIEHUS, ODUEHTHUPOBATHCS CPEAH
SIPKUX 3BE3]1 U CO3BE3UM, U3MEPATH BHICOTHI 3BE3 U CONHIIA, ONIPEACNIATh ACTPOHOMHUYECKUMU
METOJIaMU BpeMsl, IIUPOTY U JOJITOTY MECTa HaOIIOACHUN, U3MEPSITh
nuameTp CoHIIa U U3MEPSITh COTHEYHYIO aKTUBHOCTD U €€ 3aBUCUMOCTh
OT BPEMEHH.



COJEPKAHUE

BBeieHHe B aCTPOHOMHIO
Crpoenne n macuradol BeesileHHOM, U cOBpeMeHHbIe HA0II0AeHHS .
Kakue tena 3anonusator Beenennyro. KakoBbl MX XapaKTepHbIE pa3Mephl U PACCTOSHUSA MEXY HUMH.
Kakue ¢usndeckue ycinoBust BCTpedaroTcsl B HUX. Beenennas pacmupsiercs. I'ae u kak paboTaroT cambie
KPYIIHBIE ONITUYECKHUE TeJIECKOMNbI. Kak acTpOHOMBI UCCIIEAYIOT ramMmma-u3inydenue Beenennon. Yo
YBU/IETU TPaBUTALIMIOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.
Actpomerpust
3Bé31HOe HeOO U BUAUMOE IBUKeHHE He0eCHbIX CBeTHJI
Kakue 3B€31161 BXOIAT B co3Be3aust Opuona u Jlebens. ConHile ABMKETCS 10 SKIUNTUKE. [1naHeTs
coBepLIaroT nerieoOpasHoe amwxenne. Hebecubie koopanHatel. YTO Takoe HEOECHBIN IKBATOP U
HeOecHbIN MepuanaH. Kak cTposT S3KBaTOpUalIbHYIO0 CUCTEMY HeOeCcHBIX KoopauHat. Kak crposr
TOPU30HTAIIBHYIO CUCTEMY HEOECHBIX KoopAuHAT. Buaumoe asmxenue ranet u ConHua.
[lerneoOpa3zHoe IBMXKEHUE IJIAHET, MOMSATHOE U NPSAMOE JABM)KEHHE IUIaHET. DKIMIITUKA, 30/JHaKaIbHbIe
co3Be3ausi. HepaBHomepHoe aBmxenne CoJHIA MO SKIUITHKE.
JBuxenue JIynel n 3atMenns ®a3bl JIyHbI M CHHOIMUYECKUN MECSL, YCIOBUS HACTYIJICHUS COJTHEYHOTO U
JyHHOro 3aTMeHui. [loueMy npoucxoast coHedyHble 3aTMeHMs. Capoc u
IIpeicKa3aHus 3aTMEHUN. Bpems u kanennapb 3BE31HOE U COJIHEYHOE BPEMsI, 3BE3HBIN U TPOIIMUECKUN
rof. YCTPOWCTBO JIYHHOTO M COJTHEUHOTO KaJeHaapsi, TPOOIEeMbI UX
cornacoBanus FOnmaHCKuil U rPUrOpUAHCKUN KaJeHIapH.
HeOecHas mexannka

I'esimonenTpuyeckas cucreMa Mupa

[IpencraBnenus o crpoeHry COJTHEUYHON CUCTEMBI B aHTUYHbBIE BPEMEHA U B CPEJIHEBEKOBBE.
I'enuoneHTpHUEcKas cucTeMa MHUpa, 10Ka3aTeabCTBO BpauieHus 3emin Bokpyr ConHua. [Tapanmake
3BE3]] M ONPEJIEIICHNE PACCTOSIHUS 10 HUX, TapCeK.

3akonbl Kemiepa

Otkpsitue M.Kennepom 3akoHOB ABMkeHU M1aHeT. OTKpbITHE 3aKOHA BceMUpHOro TAToTeHUs U
00001ménHbIe 3ak0oHbI Kemepa. Onpenenenue Macc HEOECHBIX Tedl.

Kocmuuyeckue ckopoctu

Pacuérsl nepBoii 1 BTOpOit KOCMUYECKOH CKOPOCTH U uX ¢usndeckuit cmbici. [Tonér FO.A. I'arapuna
BOKPYT 3eMJIU TI0 KPYTOBOM opouTe.

Me:xkniaHeTHbIe nepenéThl

[TonsATHE ONTUMANIBHON TPAEKTOPUH MOJETA K IJIaHeTe. Bpemst monéra K miaHeTe U JaThl CTApTOB.
JlyHna u eé Biausinue Ha 3emJ110

Jlynsslii penbed u ero npupoaa. IlpunusHoe B3aumoaeiictere Mexay JlyHnoii u 3emnéit. Y nanenue
Jlynsl ot 3eMiu 1 3aMeieHne BpamieHus 3emid. [Ipeneccus 3eMHOM OCH U TIpeIBapeHue
PaBHOJEHCTBHM.

CTtpoeHue COJTHEYHOI CHCTEMBI

Cospemennble npeacrasiieHust 0 ComHe4HOi cucreme.

CocrtaB ConneuyHo# cucteMsbl. [ImaHeTsl 3eMHO TPYIIbI U IUIAHETHI-TUTAHTHI, UX MPUHIUIHAIIbHbIE
paznmuuus. O6mako komer Oopta u Ilosc Koiinepa. Pazmeps! Tesn coTHEYHON CHCTEMBI.

Ilnanera 3emus

®opma u pazmepsl 3emau. Buyrpennee crpoenue 3eminu. Ponb napaukoBoro s dexra B HopMupoBaHUH
KJINMAaTa 3eMJIH.

Ili1aHeTsl 3eMHOM IrPyNIIbI

Uccnenoanus Mepkypusi, Benepst u Mapca, ux cxoxects ¢ 3emnéid. Kak mapuukoBsiii 3pdexT rpeer
MOBEPXHOCTh 3eMJIM U TeperpeBaeT arMmocdepy Benepol. Ectb nm xu3Hb Ha Mapce. DBomtorust opouT
cnyTHHKOB Mapca ®oboca u [lefimoca.

Ili1a”HeThI-TUraHThI

®usnyeckue corictBa FOnurepa, CatypHa, Ypana u Henryna. Bynkanndeckas esiTeIbHOCTb HA
cinytHuke Onurepa HMo. Ilpupoaa xoser BOKpYr MJIaHET-TUTAHTOB.

Ili1aHeThI-KAPJIMKH U UX CBOICTBA.

Maubie Tesa CoJIHeYHOH CHCTEMBI



[Ipupona u aBuxenue actepouoB. Criennduka IBHKEHUS TPYII acTeponaoB TposiHieB u [ pexos.

[Mpupona u aemxkenue komert. [losic Koitmepa u O6mako komet Oopta. [Ipupoaa Mmereopos u

METEOPHUTOB.

Meteopbl H METEOPUTHI

[Ipupona nagaromux 3B€31, METEOPHBIEC MOTOKU U UX paguaHThl. CBA3b MEXAY METEOPHBIMU ITIOTOKAMHU U

koMeTamiu. [Ipupoaa KaMEHHBIX U KEJIE3HBIX METEOpUTOB. [Ipupoaa METEOPUTHBIX KPaTepOB.
IIpakTHyeckas actpodusuka u ¢pusuka CosiHIa

MeToabl acTpopU3MUYECKUX UCCICA0BAHUIM

Y CTpoHCTBO 1 XapaKTEPUCTUKH TEJIECKOIIOB PePPaKTOPOB U PeIeKTOPOB. Y CTPOICTBO

panuoTeNIeCKONOB, PATHONHTEPHEPOMETPHI.

Coanue

OcHoBHzble xapakTepuctuku ComnHia. OnpenenaeHre Macchl, TEMIEPATypbl 1 XUMUYECKOTO COCTaBa

Comnna. Ctpoenne conHeunor atMocdepsl. CoHedHass akTUBHOCTD M €€ BIMSHHUE Ha 3eMITIO U

ouochepy.

Buyrpennee crpoenue CosiHna

Teopernueckuii pacué€t Temneparypsl B ieHTpe CosHLa. S1epHbIi ICTOYHUK SHEPTUU U TEPMOSIIEPHBIE

peakLy CUHTE3a I'elidsl U3 BOAOPO/Ia, IepeHOC dHepruu u3 ueHTpa ColHIa HapyKy, KOHBEKTUBHAs 30HA.

HelitpunHsblil Teneckon U HabJtO1eHUs TOTOKA HEUTpuHO oT ConHIA.

3BE3/1bI

OCHOBHBIE XapPAKTePUCTUKHU 3BE3 ]

OnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE3/1: MAaCChl, CBETUMOCTH, TEMIIEPATYPhl U XUMHUYECKOTO
coctaBa. CriekTpanbHas Kiaccuukanus 3BE311 M e€ pu3ndecKre OCHOBEI. JlmarpaMma «CreKTpaibHbIN
KJIACC» —CBETUMOCTD 3BE3[l, CBSI3b MEX1y MacCOM U CBETUMOCTBIO 3BE3 .

BHuyTpeHHee cTpoeHue 3BE3]

CrpoeHue 3Be3/bl IIIaBHOU 1ociie0oBaTeabHOCTH. CTpoeHue 3BE3/1 KPACHBIX TUTAHTOB U CBEPXTMIaHTOB.
Beable kapJnKHu, HEMTPOHHBIE 3BE3/1bI, NYIbCAPbl U YEPHBbIE ABIPHI

Crpoenue 3BE311 O€TIBIX KapJIMKOB U IpeJiesl Ha UX Maccy — npeaen Yanapacekapa. [Tynbcapsl u
HEWUTpOHHBIE 3BE311bI. [Iprpona 4€pHBIX ABIP U X MTapaMETPBI.

/{BoiiHBIC, KPATHBIE U NEPeMEHHbIE 3BE3/1bI

HabutoieHust ABOMHBIX U KpaTHBIX 3BE3/]. 3aTMEHHO-IIEpeMEHHbIe 3BE3/1bl. Onpe/ieNieHne Macc IBOMHBIX
3BE3. [lynbcupytomiye nepeMeHHble 3BE3/1bl, KpUBbIE U3MEHEHUs Oiecka nedena. 3aBUCUMOCTh MEXKAY
CBETUMOCTBIO M MIepUoIoM mynbcarui y nedeua. Lepenasr — masiku Bo Beenennoit, mo KoTopsiM
ONPEIENAOT PACCTOSHUSA A0 JAIEKUX CKOIUICHUM U rajlaKTHK.

HoBsle u cBepXHOBBIE 3BE3/bI XapaKTEPUCTUKU BCIBIIIEK HOBBIX 3BE3/1. CBSI3b HOBBIX 3BE3]] C TECHBIMU
JIBOWHBIMU CHCTEMaMH, COAEpIKalIMMU 3Be31ly Oenbliil kapinuk. [lepeTekanue BemecTBa u SA€pHbIN B3pbIB
Ha TIOBEpXHOCTH Oesoro kapiuka. Kak B3pbIBatoTCS CBEpXHOBBIE 3BE3/1bl. XapaKTEPUCTUKH BCIBILIEK
CBEPXHOBBIX 3BE3/]. [ paBUTALIMOHHBIN KOJJIarnc 6eIoro Kapiauka

¢ Maccor Yanapacekapa B COCTaBe TECHOM ABOMHOM 3B€3/bl — BCIIBIIIKA CBEPXHOBOW MEPBOr0 THUIIA.
B3pbiB MacCHBHOI 3Be3/1bl B KOHIIE CBOEH 9BOJIIOLIMU — B3pPbIB CBEPXHOBOM BTOporo tuna. Habmoaenue
OCTAaTKOB B3PBIBOB CBEPXHOBBIX 3BE3/. DBOJIOLMS 3BE3/: POXKICHUE, )KU3Hb U CMEPTH 3BE3] Pacuér
IIPOJOJIKUTEIIBHOCTH KU3HHU 3BE3]1 PA3HON MAaCChl HA INIABHON

IIOCJIEI0BATENBHOCTH. [lepexon B KpaCHbIE TUTAHTBI M CBEPXTUTAHTHI MIOCIIE UCYEPIIAHNS BOJLOPOIA.
CriokoliHas BOJIIOLIMS MaJJOMAaCCUBHBIX 3BE3/1, M IPaBUTAIIMOHHBIIN KOJIIANC U B3pBIB C 00pa3oBaHuEM
HEUTPOHHOM 3BE3/bl WJIM YEPHOMU JIBIPbI MACCUBHOM 3Be3/1bl. OripeeneHrne Bo3pacTta 3BE3JHBIX
CKOIUJICHUH U OTJEIbHBIX 3BE3] U IIPOBEPKA TEOPUU HBOJIIOLUU

3BE3I.

Muaeunslid IIvTh

I'a3 u npLIb B I'annakTHKe

Kak o0Opasyrorcst oTpaxarenbHble TyMaHHOCTH. [louemy cBeTsTcs quddy3Hble TyMaHHOCTH

Kak KOHLIEHTpUPYIOTCS ra30BbIE U NBUIEBBIE TYMAaHHOCTH B ['anakTuke.

PaccessHHBIC H HIAPOBBIE 3BE3HBIC CKOIJICHUS

Habmtonaemble cBOWCTBa pacCessHHBIX 3BE3HBIX cKomIeHn. Habmromaemble CBOMCTBA IIApOBHIX
3BE3AHBIX CKOIUIEHU. PacipeenieHne u xapakTep IBMKEHUS CKOIIeHU B ['anmaktuke. Pacnipenenenne
3BE3]], CKOIJIEHUH, ra3a u Uik B ["anaktuke. CBepxmaccuBHas U€pHas Aplpa B LIEHTpE ['anakTUKu 1



Kocmuueckue ayqud. MHppakpacHble HaOM0AeHN ABMKEHU 3BE3 B LIeHTpe ["anakTiku 1 oOHapyXeHue
B LIEHTpe [ aJlakTUKN CBEpXMACCUBHON YEPHOU JBIPHI.
Pacuér mapamerpoB cBepxmMaccuBHON 4€pHOM bIpbl. HabutoieHNsI KOCMUYECKUX Jy4el U UX CBSI3b CO
B3pbIBAMU CBEPXHOBBIX 3BE3L.
IanakTuku
Kak knmaccudunumpoBany raiaktuku mo GopMe 1 KaMepToHHas Auarpamma Xao6ma. CoiicTa
CIIMPAJIbHBIX, JUINITUYECKUX U HENPABUJIbHBIX TalakTUK. KpacHoe cMeleHne B CIEKTpax rajJakTHK U
OIIpEIEIICHUE PACCTOSHUS 10 HUX.
3akon Xa00.1a
Bpaiuenue ranaktvuk u TEMHas MaTepysi B HUX.
AKTHBHBIE I'JIAKTHKH H KBa3apbl
[Ipuposa akTUBHOCTH TalaKTHK, PaJUOTaIaKTUKU U B3aUMOJICHCTBYIOIIME rajlakTUKU. HeoObruHbIe
CBOMCTBA KBa3apoB, UX CBS3b C sAPAaMU FATAKTUK U aKTUBHOCTBIO YEPHBIX JBIP B HUX.
CxonuieHus ralakTHuK
Habntonaemble cBOWCTBa CKOIUIEHUH ralakTUK, PEHTT€HOBCKOE M3JIyueHHe, TeMIepaTypa 1 Macca
MEXTaJaKTUYECKOIro ra3a, HE00X0AUMOCTh CYIIECTBOBAHUS TEMHOM MaTepUU B CKOILJICHUSIX T'aJIaKTUK.
Onenka mMaccbl TEMHON MaTEpUU B CKOIUICHHUSAX. Slduencras CTpyKTypa pacipeneicHus rajJakTuKu
CKOIUJICHUH T'AJIAKTHK.
Crpoenue u 3Boonus Beesennoi
KoneuHocTh M 0eckoHe4YHOCTH BeeleHHOM — mapajgoKcehbl KIacCH4ecKoil KOCMOJIOTHH.
3aKOH BCEMUPHOT'O TATOTEHUSI U MPEACTABIECHUS O KOHEYHOCTH U OecCKOHeUYHOCTH BeeneHHo.
DOTOMETPUYECKUN TAPaTJOKC U IIPOTUBOPEUHS MEXKY KIACCUYECKUMH MPEACTABICHUSAMHU O CTPOECHUN
Bcenennoii u HabmonenusiMu. Heo6xouMocTh npuBiiedeHUs 0011eil TeOpuu OTHOCUTEIBbHOCTH JUIs
noctpoeHust Mmojienu Beenennoit. CBs3b MEXIy T€OMETPUUECKUX CBOWCTB MPOCTpAHCTBA BeeneHHoit ¢
pacnpeesIeHueM U IBUKEHUEM MaTepuu B HEM.
Pacmupsiromasicsa BeesieHnas
CBs13b cpeiHEN TNIOTHOCTH MAaTEPHH C 3aKOHOM PaCIIMPEHUS U TEOMETPUUECKUMH CBOWCTBAMU
Bcenennoii. EBkinioBa u HeeBkiinioBa reometrpus Beenennoii. Onipezenenne pajanyca U Bo3pacra
Bcenennoii. Mogens «ropsueit Beenennoii» u penukroBoe uznyueHus. O6pazoBaHne XUMHUYECKUX
aneMeHTOB Bo Beenennoii. O6unue renus Bo BeenenHoi 1 He00X0AuMOCTh 00pa30BaHMsI €T0 Ha PAHHUX
sTanax sBotonun BeenenHnoil. Heo6xonmumMocTh He TOJIBKO BHICOKOM MIIOTHOCTH BELIECTBA, HO U €r0
BBICOKOM TEMIIEpaTyphl HA pAaHHUX 3Tarax BOJIOLHH
Bcenennoii. PenukroBoe usiydeHne — U3Iy4eHue, KOTOpoe OCTalIOCh BO BeeneHHoM oT ropsyero u
CBEPXIUIOTHOTO COCTOSIHMS MaTepUH Ha paHHUX 3Tanax »ku3Hu Beenennoil. HaOnrogaemble cBolicTBa
penuKkToBOro u3nydeHus. [louemy Heo6Xxo1MMO npuBIeUeHHE 00IIel TEOPUN OTHOCUTEIBHOCTH /IS
MOCTPOEHUS Moiesd BeeneHHOoM.
CoBpemeHHbBIe IPO0IEeMbI ACTPOHOMHH
YckopenHoe pacmupenue BeesieHHON ¥ TéMHAas JHeprust
Habmtonenust cBepXHOBBIX 3BE31 [ THIA B TaNEKUX raJlakTUKAX U OTKPBITHE YCKOPEHHOTO pacIIupEeHus
Bcenennoi. OTKpBITHE CUITBI BCEMUPHOTO OTTAJIKMBaHUs. TEMHas SHEPrUs YBEIIMUUBAET MACCY
Bcenennoii no mepe e€ pacmmpenus. [Ipupona cunsl BceMupHOro orrajakuBaHusl.
OoHapy:xeHHe IJIAHET BO3JIe APYTUX 3BE3/1.
HaGntonenus 3a 1BHKEHHEM 3BE3]] M ONPEIEICHUS MacC HEBUIMMBIX CITyTHUKOB 3BE3]1, BOSMYIIAIOIINX
UX NMpSMOJIMHENHOE NBMKeHne. MeTo bl 0OHapy keHus sk301uianeT. OleHKa yCIIOBUIM Ha MOBEPXHOCTSIX
sk3o1u1aHeT. [louck sx3o0mmaneT ¢ KOMGOPTHBIMU YCIOBHSIMHU JJIs1 )KU3HU Ha HUX.
IHouncku xku3HU U pasyma Bo BeereHHOM
Pa3BuTHe npencraBieHnil 0 BOSHUKHOBEHUU U CYILIECTBOBaHUM KU3HU BO Beenennoii. CoBpeMeHHbIE
OLIEHKHU KOJMYECTBA BHICOKOPA3BUTHIX LMBHIN3alui B ["anakTuke. [lonbiTkn oOHapyKeHMsI U OCBIIIKU
CUTHAJIOB BHE3EMHBIM LIUBUIIM3ALUAM.

POYHOE MJIAHMPOBAHME PACCUUTAHO HA | 4 aCTPOHOMHUU B HEAEIIO U TIOCTPOCHO CISAYIOIINM 00pa3oM:
TeMa ypoKa — OCHOBHOM, H3y4aeMbIi B KJIacCe€ MaTepHall.

BBenenue B acrporomuio (1 u)
Lenb u3yyeHus 1aHHOM TeMbl — IMO3HAKOMUTH yUYAIIUXCSl C OCHOBHBIMU aCTPOHOMUYECKUMU
o0BEKTaMU, 3aNONTHSIONMME Beenennyro: mianeramu, ConHIleM, 3BE3/1aMH, 3BE3THBIMU CKOTIJICHHUSIMH,



rajJlakTUKaMH, CKOTJICHUSIMU TJIaKTHK; GU3NYECKUMU MPOIIECCaAMU, TPOTEKAIOIMMU B HUX U B
OKpY>KaloIlIeM MX IPOCTPAHCTBE. YYalrecs 3HaKOMATCS € XapaKTepHBIMU MacIITabamu,
XapaKTEepU3YIOIIMMH CBOMCTBA 3TUX HeOeCHBIX Tell. Takke MPUBOAATCS CBEACHHSI O COBPEMEHHBIX
OINITUYECKUX, MH(PPAKPACHBIX, PaJAHO-, PEHTTE€HOBCKHX TeJecKoIax u oocepBaropusx. Takum oOpa3zom,
y4aluecs: 3HaKOMSITCS C TeMU HEOECHBIMU TeJlaMH U 00bEKTaMU, K OTOPBIE O HU B J1 ajbHeHIeM 6 ynyT
1 0ZJpoOHO U 3y4aTh H a
YpOKax aCTpOHOMHH.
Actpomerpus (5 4)
Lenbio n3yueHus: JaHHON TeMbl — (OPMUPOBAHUE Y yUalIUXCs O BUJE 3BE3AHOIO Heba, pa30HeHun ero
Ha CO3BE3/IUs1, UHTEPECHBIX 00BEKTAaX B CO3BE3IUAX U MU(OIOTHUN CO3BE3IUH, Pa3BUTHH aCTPOHOMHH B
AHTUYHBIE BPEMEHA. 3a/1a4a y4aluXxcsl IPOCIEAUTh, KaK MEPEX0l OT OPUEHTALUHU 10 CO3BE3AUAM K
MCTOJIb30BAHUIO HEOECHBIX KOOPAWHAT MO3BOJIMII B KOJIMYECTBEHHOM OTHOIICHUH U3Y4aTh BUAUMBIC
JNBUKeHU Tedl. Takxke 1enblo sSBIIAeTCs U3ydeHne BuauMoro aprxenus Connua, JIyHbl U uiaHeT u Ha
OCHOBE 3TOIr0 — IOJyYEHHUE IIPEACTABICHHS O TOM, KaK aCTPOHOMBI HaY4YHJIUCh IIPEJCKA3BIBATH
3aTMEHUS; MOJIyUYeHUs IPEICTaBICHUs 00 OHON U3 OCHOBHBIX 33]]a4 aCTPOHOMMUH C APEBHEHIIINX
BPEMEH —U3MEPEHUN BPEMEHHU U BEJICHUH KaJICHapsl.
HeOecnas mexanuka (4 1)
Lenb u3yyeHus: TeMbl — pa3BUTEE MpeCTaBICHUM 0 cTpoeHnH CONHEYHOW CHCTEMBI: FE€OLEHTpUYECKas
Y TeTTUOLIEHTPUUECKHUE CUCTEMBI MUPA; 3aKoHbI Keriepa o ABMKEHHUH IIJIaHeT U UX 0000111eHne
HproToHOM; KOCMHYECKHE CKOPOCTH M MEKIIJIAHETHBIE MIEPEIIETHI.
Crpoenue CostHeuHo# cucTeMbl (6 1)
Llenb u3yyeHus: TeMbI — NOJYUYUTh IpeCcTaBiIeHNe 0 cTpoeHUH COJIHEYHON CUCTEMBI, U3YUUTh
¢buznueckyro npupoay 3emiu u JIyHsl, sIBI€HUS TPUIMBOB U MIPELIECCUM; TOHATH (U3NUECKHE
0COOEHHOCTH CTPOCHHS TUTAHET 3€MHOH TPYIIIIbI, IUTAHET-TUTAHTOB U TUIAHET-KapJIUKOB; Y3HATh 00
O0COOCHHOCTSIX MPUPOABI U IBUKEHHUS aCTEPOUJIOB, MOJIYYUTh OOIIUE MPECTaBICHUS O KOMETax,
MeTeopax U METEOpPHUTaxX; y3HaTh O Pa3BUTHH B3IVIAI0B HA MpoucxoxaeHne COMHEeYHOM CUCTEMBI U O
COBPEMEHHBIX IIPEACTABICHUAX O €€ IIPOUCXOXKICHUH.
AcTtpodusuka u 3Bé3aHasa acrponomus (9 4)
Ilenp n3ydeHuss TeMbl — MOJYYUTh IPEACTABICHUE O PA3HBIX TUIIAX ONTUYECKUX TEIECKOIIOB,
paanoTeNecKonax U MeTo1ax HaOIIoAeHNH ¢ MX IOMOIIbIO; O METO/IaX U pe3yJibTaTax HabJto1eHu
ConHua, ero OCHOBHBIX XapaKTEPUCTUKAX; O MIPOSBIEHUAX COJIHEYHONW aKTUBHOCTH U CBSI3aHHBIX C HEU
nporeccax Ha 3emie U B Ouocdepe; 0 ToM, Kak aCTpPOHOMBI Y3HaJIM O BHyTpeHHeM cTpoeHun ConHua u
KaK HaOJI0JIeHNs] COJTHEYHBIX HEUTPUHO MOATBEPAMUIIN HAIIN
npecTaBieHus o nporeccax BHyTpy CoJHIa; TOMYyYUTh IpecTaBlIeHne: 00 OCHOBHBIX
XapaKTEePUCTUKAX 3BE3], UX B3aUMOCBS3H, BHYTPEHHEM CTPOCHUHU 3BE3] PA3JINYHBIX TUIIOB, IIOHATH
npupoay OebIX KapJIUKOB, HEUTPOHHBIX 3BE3]] M YEPHBIX JbIP, Y3HATh KaK JIBOMHBIE 3BE3/bI TOMOTAOT
OIPEIEIUTh MAcCChl 3BE3], a IyJILCUPYIOLIUE 3BE3IbI — PACCTOSIHUS BO BCENIEHHOM; TOTYyYUTh
IIPEACTABJIICHUE O HOBBIX U CBEPXHOBBIX 3BE3/1aX, Y3HATh, KaK KUBYT U
YMHUPAIOT 3BE3/BI.
Mueunstii [yt — Hama I'anakruka (3 4)
[enp u3yyeHne TeMbl — MOTYYHTH MpeAcTaBiIeHue o Hamel ['anaktuke — Mueunom [lytu, 06
00BEKTaX, €€ COCTaBISIONINX, O paclpeesIeHUH ra3a U NbUIK B HEl, pacCeSTHHBIX U MIAPOBBIX
CKOIUJICHUSX, O €€ CIIUPaJIbHOU CTPYKTYpeE; 00 MCCIe0BAHNY €€ IEHTPAIbHBIX 00J1acTel, CKPBITHIX OT
HAacC CUJIbHBIM MOIJIOIIEHNEM I'a30M U IBUIBIO, a TAKXKE O CBEPXMACCUBHON
YEPHOU JbIpE, PACIIOIOKEHHOM B caMOM LieHTpe ['anakTuku.
lanakruku (3 4)
Lenb u3yueHust TeMbl — MOJYYUTh NPEICTABICHUE O Pa3IMYHBIX TUMAX TATAKTHUK, 00 ONpeaesIeHIH
paccTosHUi A0 HUX IO HAOJIOIEHUAM KPAaCHOTO CMEUIeHHs IMHUHI B UX CHEKTpax, U 0 3akoHe Xab0:ma; o
BpALCHUU TATAKTUK U CKPBITOX TEMHOM MAacChl B HUX; IIOJy4UTh
npesicTaBiIeHre 00 aKTUBHBIX FATaKTHKAX U KBa3apax U 0 GU3NYECKUX MpoIleccax, MPOTEKAOMIUX B HUX,
O pacIpene/IeHUH FaJIaKTUK U UX CKOILIEHUHN BO BeeneHHo, 0 ropsyeM MeXTrallakTUH4eCKOM rase,
3aMO0JIHAIOIIMM CKOIUICHHUS FalaKTUK.
Crtpoenue u 3BoJronus Beesennoi (2 4)
Lenb u3yueHust TEMbl — MOJIYYUTh NpeCcTaBlIeHNe 00 YHUKaIbHOM 00bekTe — BceeneHHoi B 1enom,
y3HATh KaK peliaeTcsi BOMPOC 0 KOHEYHOCTH U OECKOHEYHOCTH BceeneHnHoil, o mapajokcax, CBsI3aHHBIX



C 3TUM, O TEOPETUUYECKHX MOJ0KEHUAX 0OLIEH TEOPUH OTHOCUTEIIBHOCTH, JISKAIIIUX B OCHOBE
MOCTPOEHHUS KOCMOJIOTHYECKUX MoJenel Beenennoit;
y3HaTh Kakue HaOJr0AeHUs IPUBEIIN K CO3JIaHMIO pacluupstouieiics moenu Beenennol, o paguyce n
BO3pacTe BceneHHoM, 0 BBICOKOM TeMIIEPAType BELIECTBA B HAYAIbHbIE IEPUObI )KU3HU BeeneHHon u o
IIPUPOJIE PETUKTOBOIO M3JIyUEHHMsI, O COBPEMEHHBIX HAOIIOIEHUSIX
YCKOPEHHOI'0 pacluupeHus BeenenHou.

CoBpemMeHHbIe IP00JIEeMbI ACTPOHOMUM (2 1)
Ilenp n3ydeHus: JaHHOM TeMbI — II0OKA3aTh COBPEMEHHBIEC HAIIPABIICHUS U3y4eHHUs Beenennoi,
pacckas3aTb 0 BO3MOKHOCTH OIPEIEICHUs PACCTOSHUMN /10 TAJIAKTUK C ITIOMOIIbIO HAOII0JeHU I
CBEPXHOBBIX 3BE3/1 U 00 OTKPHITUM YCKOPEHHOTI'0 paciiupeHus BeesneHHo, o posy TEMHON
SHEPI'UU U CUJIBI BCEMUPHOT'O OTTAJIKUBAHMSI; yJalluecs MMoJlydaT NpeAcTaBlIeHue 00 9K30IUIaHeTax U
MOUCKE HK30IIAHET, OJaronpHUsTHBIX JJIS )KU3HU; O BO3MOXKHOM YHUCIIE BBICOKOPA3BUTHIX IUBIIIN3ALIUH B
Haiuel ['anakTuke, 0 METo1ax MOMCKAxX JKU3HU M BHE3EMHBIX LIMBUIM3ALMN U Mpo0eMax CBA3H C HUMHU.

KounuecTBo y4eOHBIX 4acoB
1 yac B Henenmro, 34 vaca B rox (11 kmacc).

Ne Tema Yacos 13 IIpumeyanue
yYpOKa
I'naBa 1. BBenenue B actponomuio (1 gac)
1 Crpykrypa u Maciradbl BceJEeHHoﬁ. 1 §$1.2 Vpok-neKius
Janekue riryouHb! BeeneHHOM.
I'naBa 2. Acrpomerpus (5 yacoB)
2 3Be3qHOoe HeOo. HebecHble KOOPIMHATHI. 1 §3,4 Ypok-nexuus
3 Bunnmoe nsroxenune miadet u ComHina. 1 §5 Ypok-nekuus
4 JIBrxenune JIyHbI U 3aTMEHUSL. 1 § 6 Ypok-nekuus
5 Bpewms u kanennaps. 1 § 7 Ypok-nexuus
6 ActpomeTpus. 1 Ypok-cemuHap
I'naBa 3. Hebecnas mexanuka (3 yaca)
7 Cucrema mupa. 1 § 8 Ypok-nekuus
8 3aKOHBI ABMKEHUS IUIAHET. 1 §9 Ypok-nekuus
Kocmuueckue ckopoctu. MexXmiiaHeTHbIE § 10,11
9 1 VYpok-nekuus
MIEPEIIETHI.
I'naBa 4. Ctpoenne costHeuHO# cucTembl (7 4acoB)
10 CoBpeMeHnHsble npencTaBieHns ConHeuHon 1 § 12 Vpok-nexups
cucreme. [Tnanera 3ems.
11 [Inanera 3emiist §13
1 VYpok-neknus
12 JIyna u ee BnusiHuE Ha 3EMIIIO. 1 § 14 Ypok-nexkuus
13 [1maHeTsl 3¢MHOM IPYIIIBL. 1 § 15 VYpok-neknus
[Inanerel-ruranTsl. [InaneTeI-KapIuKky. 1 § 16 Ypok-nexkuus
14
15 Mansie Tena ConHEYHOU CUCTEMBI. $17.18
CoBpeMeHHbIE TPEICTABICHUS O 1 ’ VYpok-nekuus
poucxoxaeHU COTHEUYHOU CUCTEMBI.
16 CrpoeHne COTHEUHON CUCTEMBI. 1 - Ypok-ceMuHap
I'naBa 5. Actpodu3uka u 3Be31Hast acTPOHOMUA (7 4acoB)
17 MeTob1 acTpo(hU3UIECKUX UCCIEAOBAHUM. 1 § 19 Ypok-iekuus
18 CouHie. 1 § 20 Ypok-nekuus
19 BHyTpeHHee cTpoeHNe U NCTOYHUKU 1 § 21 Vpok-neKis
sHepruu CoJHIa.
20 OCHOBHbBIE XapaKTEPUCTUKH 3BE3/I. 1 § 22 Ypok-iekuus
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benbie kapnuku, HEUTPOHHBIE 3BE3/TBI,

§ 23,24
MyJIBCAPhl U YEPHBIE IBIPHIL. 1 Ypok-nexius
22 JIBoliHbBIE, KpaTHBIE U IEPEMEHHbBIC 3BE3/IbI. 1 § 25 VYpok-nekuus
23 HoBbie 1 cBEpXHOBBIE 3BE3/1bI. 1 § 26 Ypok-iiekuus
DBOJIIOLIMS 3BE3
24 H A 1 § 27 Ypok-nexkuus
I'naBa 6. Miieunbiii myTh (3 4aca)
['a3 1 mbUIb B TAJIAKTHUKE. 28
25 1 3 Ypok-nexnus
Paccesnnbie u 29
26 1 S Ypok-nekuus
IIapOBBIE 3BE3HBIE CKOTICHUS.
CBepxMaccuBHas 4YepHas JIbIpa B LIEHTPE
27 P p AbIpa B LCHTP 1 § 30 Ypok-nekuus
TaJIaKTUKH.
I'naBa 7. I'anaktuku (3 yaca)
28 Knaccudukanms rajakTuk. 1 § 31 VYpok-nekuus
AKTHBHBIC TAIAKTUKH 1 KBa3aphbl. 32
29 P 1 3 Ypok-nexknus
30 CKoIlIeHUs TaJIaKTHK. 1 833 Ypok-neknust
I'nasa 8. CTpoenue u 3BoJIIOLMS BeeJIeHHOM (2 yaca)
KoneyHocTs 11 6€CKOHEUHOCTh BCEIEHHON —
31 N 1 § 34, 35 Ypok-neknus
MapaJoKChl KIIACCUUECKOM KOCMOJIOTHH.
Mojenb ropsiueii BCEIEHHOM U peJIMKTOBOE 1 §.36
32 W3JIy4CHHE. ’ Ypok-nexius
I'naBa 9. CoBpemeHHbIe P00JIeMbl ACTPOHOMHUH (2 4aca)
VY cKOopeHHOE pacliupeHue BCEIEHHOW U § 37
33 TeMHast sHeprust. OOHapyKeHue IIaHeT 1 VYpok-nekuus
OKOJIO APYTHX 3BE3/I.
OO6HapyxeHue TIaHeT BO3JIE APYTUX 3BE3[T 1 §38 Ypok-nekuus
34 [Touck >kM3HU U pa3yma BO BCEJIEHHOM. 1 § 39 VYpok-nekuus

Pe3seps 1 uac




MHOYPOYHOE TEMATHYECKOE IINTAHUPOBAHMUE 11 kaacc

Ne Tema OcHOBHOe coJepkaHue IIpeaMeTHBIE pe3ybTaThl dom.| dara Ilo naany / mo
n/n 3aja (axry
HHE
Beenenue (1 4)
I. Beenenue B AcTpoHOMUS — HayKa 0 kocMoce. [lonstue 3HATH/MIOHUMATh: YTO U3Y4YaeT ACTPOHOMMS; POJIb
ACTPOHOMHIO Bcenennoii. CTpyKTypbl 1 MacIITaObI HaOII0JCHUI B aCTPOHOMMH; 3HAUCHUE §1,2
Bcenennoii. Jlanékue rmyonnsl Beenennoit ACTPOHOMUU; YTO Takoe Bceenennas;
Pecypcul ypoxa: § 1, 2 CTPYKTYpY U MaciuTaObl Beenennoit
Actpomerpus (5 4)

2. 3BE3nHOE HEOO [3Be3gHOE HEOO. UTO Takoe co3Besmue. 3HATH/IIOHNMATH:

OcHoBHbI€ co3Be311si CeBEpHOro MOJIylIapysl [4TO TAKOE CO3BE3AHUC, Ha3BaHUSA HEKOTOPBIX §3
Pecypcwt ypoka: § 3 CO3BE3AMM, UX KOH(UTYpaLuIo, allb(y KaXKI0T0o U3
3. HebecHble HebecHblii 5kBaTOp M HEOECHBII MEpHIUAH; OTUX CO3BE3JIMI; OCHOBHBIC TOYKH, JINHUH U KPYTH |§ 4
KOOPAUHATEI TOPU30HTAJIBHBIE, DKBATOPHUAJILHBIE Ha HeOECHOM cdepe: TOPU30HT, MOTyACHHAs
KOOPAWHATEI;, KYJIbMHUHAITUU CBETHUIL. JIMHUA, HEOCCHBIN MCpUanaH, HEOCCHBIN 9KBaTop,
[ OpHM30HTaNbHAS CHCTEMA KOOD/IMHAT. DKJIUITHKA, 36HUT, IIOJIFOC MUPA, OCb MUPA, TOUKH
KBATOPHAIBHAS CHCTEMA KOOPIHHAT [PaBHOJIEHCTBUH U COJHILIECTOSIHUI; TEOPEMY O
Pecypcol ypoka: § 4 BBICOTE TI0JII0CA MUpa HaJl TOPU30HTOM; OCHOBHBIE
MOHTHSI CHEPUUECKOMN U MPaAKTUYECKON
ACTPOHOMUU: KYJIbMUHALIUS U BbICOTA CBETUJIA HAJl
FOPU30HTOM; IIPSIMOE BOCXO0KJIEHUE U CKIIOHEHHUE;

4. Bunumoe OJKJIMINITUKA, TOUKA BECEHHETO PaBHOACHCTBUSI, CYTKH; OTIIMYHE MEKLY HOBBIM U CTAPHIM §5
BIKEHHE HepaBHOMepHOe ABMkeHrne CoHIa 1Mo CTWJISIMM; BEJIMYMHBI: YIIIOBbIE pa3Mepsl JIyHbl 1
MIaHET U PKJIHMITTHKE CoJHIa; 1aThl PaBHOJAEHCTBHI M COJIHIIECTOSHHUM;
Connra Pecypcbl ypoxa. § 5 YTOJI HAKJIOHA SKJIUIITHKH K 9KBATOPY;

3. JIBroxenne JIynsl| CHHOOMYECKHN MECSL, Y3JIbl IyHHOR COOTHOLIEHUS MEXIY MEPAMHU U MEPAMH BPEMEHH (§ 6
1 3aTMEHUS OpOUTHI, TOYEMY NPOUCXOAAT 3aTMEHHUS, TSI U3MEPEHUS YIIIOB; MPOJIOJKUTENILHOCTD I0/1a;

Capoc u npenckazanus 3aTMEHUN

Pecypcobl ypoka: YueOHUK, § 6

qHCII0 3Bé3,[[, BUJIHUMBIX HCBOOPY)KéHHBIM
B3TJIAA0OM; IIPUHIUIIBI OTIPCACIICHUA




Bpems u
KaJICHaph

ConHeuyHoe U 3BE3AHOE BPEMS, JIYHHBIN U
COJIHEYHBIN KaJIeH1apb, FOJIMAaHCKUH U
TPUTOPUAHCKUN KaJICH1aph

Pecypcol ypoka: § 7

reorpadUyecKoi MUpPOTHI U AOITOTHI IO
ACTPOHOMUYECKUM HAOIIOCHUAM; TIPUIUHBI U
XapakTep BUAMMOro ABMKeHu 38e31 1 CoiHia, a
TaK)Ke TOAUYHOTro BHKeHus ConHia

YMeTh: HCIIOIb30BaTh MOABIKHYIO 3BE3AHYIO
KapTy Ui pellieHus CIEeIYIOINX 3a1a4: a)
OTpeeNATh KOOPJAUHATHI 3BE3]1, HAHECEHHBIX Ha
KapTy; 0) 10 3aJaHHBIM KOOPJAUHATAM 00BEKTOB
(Comnnrie, Jlyna, nimaneTbl) HAHOCUTD UX
[10JIO’KEHNE Ha KapTy; B) YCTAHABIIMBATh KapTy Ha
M00yI0 aTy U BpeMsl CyTOK, OPUEHTUPOBATH €€ U
OTpEeNATh YCIOBHS BUAUMOCTH CBeTUl. Pemats
3a/lauM Ha CBS3b BBHICOTHI CBETUIIA B KYJIbMUHAIINH
c TeorpadUIeCcKOi MUPOTON MECTa HAOIOICHHUS,
OINPEEIATh BHICOTY CBETUJIA B KYJIbMUHAIIMHU U €TI0
CKJIOHEHHUE; reorpaduuecKyro BICOTY MecTa
HAOII0IEHUS; PUCOBATh YePTEK B COOTBETCTBUU C
YCIIOBHUSIMU 33J1a4i; OCYLIECTBISTh MEPEXO] K
[Pa3HBIM CUCTEMaM CcueTa BPEMEHHU, HaXOIUTh
CcTOpOHBI cBeTa 1o [lonspHoii 3Be31€ U
nostynieHHoMy CollHIly; OTBICKMBATh Ha HEOe
CIIeIyIollINe CO3Be3/1Us U Harbouee spKue 3BE3/1bl
B HUX: bonemyro Mensenuny, Manyro Mensenuny
(c [Tonspuoii 3Be310i1), Kaccuorneto, Jlupy (c
Beroii), Opén (c AnsTaupom), Jlebens (c
Jlene6om), Bozanuwii (¢ Kanenmnoit), Bomomac (¢
Apktypom), CeBepHyt0 KOpoHy, OpuoH (¢
berenbreiize), Tenen (¢ Anpaedapanom),
bonwimoii [1éc (¢ Cupuycom)

§7

Hebecnas mexanuka (3 4)




7. Cuctema mupa | ['eorieHTpuueckas ¥ reJIuoleHTpUYecKast 3HATH/IIOHUMATH: §8
CUCTeMa MUPa; OObSICHEHHE METJIC00PAa3HOT0  |[IOHATHUSA: TCIUOLICHTPUYCCKAs CUCTEMa MUPa,
JBIDKEHHUS IUIAHET; J0KA3aTeNbCTBA ABUKEHNS [[E€OLIEHTPUYECKasd CUCTEMa MUPA; CHHOIUYECKUM
3emuu Bokpyr CosHua; [IEPUOJ; 3BE3IHBIN NIEPUO/L; TOPU3OHTAIILHBIN
TOJMYHBIN TapalIakc 3BE3]1 [MapajyIakc; YIJIOBbIE Pa3Mepbl CBETHIL; IIEpBast
Pecprbl ypoka: § 8 KOCMHYCCKasd CKOPOCTh; BTOpasd KOCMHUYCCKaA
CKOPOCTB; CIIOCOOBI OTIPEJICIIEHUS Pa3MEPOB U
Macchl 3eMJIU; CIIOCOOBI ONpeAeNICHUS] PACCTOSIHUIMA
10 HEOECHBIX TeJI U UX Macc 1o 3akony Kermiepa;
3akoHbI Kemuiepa 1 Ux CBsI3b C 3aKOHOM TATOTEHUS
YMeTh: npuMeHATh 3aKoHbl Kemiepa u 3akoH
BCEMUPHOI'O TATOTEHUS IPU 00BICHEHUU
8. 3aKOHBI O0606ménnbie 3akoHbl Kemnepa u JIBIDKCHHA TTAHCT M KOCMIACCKHX alIapatos, §9
pelaTth 3aJa4y Ha pacy€T pacCTOSHUMN IO
ITBUKCHUS olpeziesieHue Macc HeOECHBIX TeJ .
M3BECTHOMY TMapajuiakcy (1 Hao00poT), TMHEHHBIX
[JIAHET Pecypcwt ypoka: § 9 o
1 YIJIOBBIX Pa3MepOB HEOECHBIX TEJ, PACCTOSTHUI
riaHeT oT CoJHIa ¥ IEPUOAOB UX OOpaleHus 110
9.  [Kocmuueckue  [[TepBas u BTOpasi KOCMHYECKHE CKOPOCTH; TpeTbeMy 3akoHy Kerepa § 10,
CKOPOCTH U ONTUMAaJIbHAS MOy JUIHNTHYECKas opouta KA 11
MCEXKIUIAHCTHBIC |k ruraHeTam, BpeMs I0JIETa K IIJIaHETe
TepeneThl Pecypcot ypora: § 10, 11
Crpoenne CosHeuHol cuctemsl (7 4)
10. |CoBpemeHHbIE |06 OTIMYMAX TUIAHET 3€MHOM TPYIIIBI U 3HaTh: poucxoxaeHne COTHEYHON CUCTEMBI;  (§ 12
MPCACTaBJICHUA OHHaHeT-FI/IFaHTOB; 0 IUIaHeTax-KapJIMKax, OCHOBHBLIC 3aKOHOMCPHOCTHU B Conueunoi
CTPOCHHUH U MabIX Tenax; o nosice Koiimepa u o6maxe CUCTEME; KOCMOTOHUYECKHUE TUIIOTE3bl; CUCTEMA
cocrase komet Oopra Semnsa—Jlyna; ocHOBHBIE ABHKEHMS 3eMH; popma
ConHeuHoM Pecypcur ypoxa: § 12 3emiu; npuposia JlyHsl; o01mast XapakTepUCTHUKA
CHUCTEMBI [UIaHeT 3eMHOM rpymibl (aTMocdepa,
[MOBEPXHOCTH); O0IIasi XapaKTepUCTHKA IIAHET-
11. |[[Imanera 3emss |Dopma 3emitn, BHyTPEHHEE CTPOECHHE, rMTaHTOB (aTMOC(hEPa; TOBEPXHOCTB); CIYTHUKH U |§ 13

aTMocdepa 1 BIMSTHUE TAPHUKOBOTO 3 dexTa
Ha KJIUMAT 3eMJIu
Pecypcwt ypoka: § 13

KOJIbLIa TJIaHET- TUTAHTOB; aCTEPOUIBI U
METEOPUTHI; MOSIC aCTEPOUIOB;

KOMCTBI U MCTCOPBI

YMeThb: peliath 3a/1a4d Ha pacu€T pacCTOAHUH 110

M3BECTHOMY IMapajuiakcy (1 Ha000pOT), TMHEHHBIX




1 YTJIOBBIX pa3MepOB HEOECHBIX TEJI, PACCTOSHUI
rianeT ot CoJHIIA U IEPUOAOB UX OOpaleHHs 110
TpeTbeMy 3akoHy Kemnepa. [lonp30BaThes mianom
ConHE4YHOU CHCTEMBI U CIIPABOYHBIMU JTAHHBIMU,
ONPEAEIATH 10 ACTPOHOMHUYECKOMY KaJIEHAAPIO,
KaKye IJIaHEThl U B KAKUX CO3BE3MSIX BU/IHBI HA
HeOe B JaHHOE BPEeMsI; -HaXOUTh IJIAHETHI Ha

HeOe, OTIINYas UX OT 3BE3]1; MPUMEHSTH 3aKOHBI
Kermiepa 1 3aKOH BCEMUPHOTO TATOTEHUS IIPU
00BSICHEHUU JIBUKEHHUS TUIAHET U KOCMUYECKHUX
armnaparos.

12. Ulynawueé DopmMmupoBaHue oBepxHoctu JIyHsl; npupoaa
BIINAHUC Ha [IPUIMBOB U OTJIMBOB HA 3€MJIE U UX BIIUSHUE
3emitto Ha JaBrKeHue 3emun u JIyHbI; iporieccust

3EMHOM OCH U JBUKEHUE TOUKH BECEHHETO
[PAaBHOJCHCTBUS
Pecypcwul ypoka: § 14

13.  [[Imanets! 3emHON®Du3nueckue cBoiicTBa Mepkypus, Mapca u

PYIIBI Benepsl; ucciaenoBanus MIaHET 36MHOW TPYIINbI
KOCMHUYECKHMU anmnaparamu
Pecypcwbt ypoka: § 15

14. [[lmanetsI- duznueckue cpoiictBa FOnurepa, CarypHa,
TUTaHTBhI. Ypana u HentyHa; ByJkaHu4eckas
[LnaneTsi- nesTeabHOCTh Ha ciyTHUKe FOnurepa Ho;
KAPJIMKH [IPUPOJIA KOJIEL] BOKPYT IUIAHET-TUTaHTOB;

MJIaHEThI-KapJIUKU
Pecypcul ypoxa: § 16

15. Mansie Tena dus3nyeckas mpupoaa CTEPOUJIOB
ConHeyHoM 1 KomeT; nosic Koitnepa u 0651ako komeT
CUCTEMBI Oopta; npupoja METEOPOB U METEOPUTOB

Pecypcot ypoka: § 17

16. |CoBpemeHHble |COBpEMEHHBIE IPENICTABIEHUS O
MpeJICTaBICHUS OIPOUCX0XKIeHUN COIHEYHON CUCTEMBI
MpoucxoxaeHuu |[Pecypcot ypoka: § 18
ConHeuHoM
CHUCTEMBI

§ 14

§ 15

§ 16

§ 17

§ 18

AcTtpodpusuka u 3Bé31Hast actpoHomus (7 4)




17. Meroasl [ [prHIMI AEHCTBUS U YCTPOUCTBO
acTpoGU3MIECKUX TEJIECKOIOB, pePpaKTOpOB U PedICKTOPOB;
MCCIIE/I0BaHUI PAAMOTENIECKOIIBI M paTHOMHTEPPEPOMETPHI
\Pecypcol ypoka: § 19
3HATBH: OCHOBHBIEC (PM3MUECKUE XAPAKTEPUCTUKH
CounHua: Macca, pa3Mepbl, TeMIIepaTypa; CXemy
18. |ComnHue OrpezesieHrne OCHOBHBIX XapaKTePHCTHK crpoenus ConHIa 1 QU3MYECKHE TPOTIECCH,
CoJHIIa; CTPOEHUE COTHEYHOM aTlV‘I.OC(bepI)I; POMCXOJIAIINE B €ro Helpax i aTMochepe;
BAKOHBI M3JyueHHs A0COTIOTHO TBEPIIOTO TENA oy opHEIe IPOABIIEHHS COTHETHON AKTHBHOCTH,
11 TCMIICpaTypa q)OTOquepH W IBITeH, VX IPUYMHBI, TIEPUOJANYHOCTD U BIIUSHUE Ha
[IPOSIBJIEHUE COJTHEYHON aKTUBHOCTH U €€ 3eMITI0; OCHOBHbIE XaDaKTEPUCTHKH 3BE311 B
BIMSHHE Ha KITMMAT 1 Onocdepy 3emiu cpaBHeHnH ¢ COJIHIIEM: CIIEKTPBI, TEMIIEPATYPHI,
Pecypcu ypoka: § 20 CBETUMOCTH; IYJbCHPYIOIINE U B3PHIBAIOLIHECS
19. Buyrpennee Pacuér temneparypsl BHyTpr ConHia; 3BE3]I; MOPSIAO0K PACCTOSHUS 0 3BE3]T, CITOCOOBI
CTPOCHUC U TEPMOSACPHBINA UCTOYHMK SHeprun ColHia OIpENICIICHUS U pa3MEPOB 3BE3/T; €AMHHULIBI
UCTOYHUK U 1IepeHoC dHepruy BHYyTpH CoNHLA; M3MEPEHMS PACCTOSTHUI  TIAPCEK, CBETOBOM T'OJL;
pHepruu COMHIA  |HaGIr0AeHIs CONHEYHBIX HEUTPUHO BOKHENIIME 3aKOHOMEPHOCTH MUPa 3BE3;
\Pecypcul ypoka: § 21 MarpaMMbl «CIIEKTP— CBETUMOCTB» M «Macca—
20. (OCHOBHBIE Onpej:[eneHI/Ie OCHOBHBIX XapaKTCPHUCTHUK CBeTVHMOCTI’»; . crocod ONpeAenCHIs  Mace
XapaKTEPUCTHKU [3BE3]T; CHIEKTpalibHAs KJacCHU(pUKaLus ABOMHBIX — 3BE3/,  OCHOBHBIC — I1apaMCTPbI
3BE3 N 3BE3T; IMArPAMMA (CTIEKTD— COCTOAHUA  3BE3NHOIO  BEIIECTBA: IIOTHOCTD,
CBETHMOCTbY M PACTIDE/IENEHHE 3BE37 Ha TeMIepaTypa, XHMUYECKHH COCTaB, (I)I/I3I/I‘I€CKOS
Heif: CBSI3h MACCHI CO CBETHMOCTBIO 3BE3T COCTOSAHME; BAKHEHIIME MOHATHA: TOAMMHDIH
FIABHOM IOCTEOBATEIBHOCTH; 3BE3IEL, napajiiakc, CBETUMOCTD, abcomoTHast 3BE3MHAS
KpACHBIE THTAHTEI, CBEPXTUTAHTE i Genpre  [BC/IHUHHA; YCTPOACTBO M HA3HAUEHHE TeslecKoa;
KapIHKH YCTPOMCTBO ¥ Ha3HaueHHe pePpakTopoB U
Pecypcel ypoxa § 22-23 pedrexropos
21.  |Benble KapauKH, |OCOGEHHOCTH CTPOCHUS GENBIX KAPIMKOB 1 | METh: IPUMEHSATH OCHOBHBIC IOJI0KCHHS

HEUTPOHHBIE
3BE3/bl, YEPHBIE
NbIpBI. J|BOWHEIE,
KpaTHBIE U
[EPEMEHHBIE
3BE3IBI

npenen Yanapacekapa Ha UX Maccy;
MyJIbCAPbl 1 HEUTPOHHBIE 3BE3/bI; TOHATHE
4EPHOU JIBIPHI; HAOIIOACHUS

TBOMHBIX 3BE3]1 U ONPE/IETIEHUE UX MAacc;
[yJIbCUPYIOLUE IEPEMEHHBIE 3BE3IbI;
reen bl U CBSA3b MEPUOA MyNIbCAIUi CO
CBETUMOCTBIO Y HUX

\Pecypcwt ypoka § 24-25

BeIylMX (PU3NUECKUX TEOPHUl MPU OOBICHEHUH
mpupoabl ComHIa U 3BE3M; peliaTh 3a/1a4u Ha
Pacy€T pacCTOSAHUM 10 3BE3]] IO U3BECTHOMY
FOJIMYHOMY TMapajljlakcy u oOpaTHbIE, Ha
CPaBHEHUE Pa3IUYHBIX 3BE3]T 10 CBETUMOCTSIM,
pa3Mepam U TeMIepaTypaM; aHAIU3UPOBATh
TUarpaMMbl «CIIEKTP—CBETUMOCTB)» U «Macca—
CBETUMOCTBY; HaXOJIUTh Ha HeOe 3BE3/bI: alb(bl

§ 19

§ 20

§ 21

§ 22—
23

§ 24-
25




22. |HoBele n Hab:1r01aeMble TIPOSIBJICHUS B3PHIBOB HOBBIX |[Maioit Menseauusl, anbgs! JIupsl, anb@bt § 26
CBCPXHOBBIC 1 CBEPXHOBBIX 3BE3/I; CBOMCTBA OCTATKOB He6en51, aJIb(l)BI Opﬂa, aJIb(l)BI OpI/IOHa, aJIb(l)BI
3BE3/1bI B3PBIBOB CBEPXHOBBIX 3BE3]] brusnenos, anbder Bosauuero, ansher Manoro
Pecypcot ypoka § 26 [Ica, anbrr bonsmoro Ilca, ane@sr Tensua
23. [DPBomonus 3B€31 DKu3Hb 3BE3 pa3IMUHON MacChl U e€ § 27
OTpa)KEHUE HA JTUArPAMME «CIEKTp—
CBETUMOCTb»; TPaBUTAILMOHHBIN KOJUIAIC U
B3pbIB O€JI0r0 KapiuKa B IBOMHON cucTteme
13-3a IIEPETEKaHUsl HAa HErO BEIeCTBA
3BE3/IbI- KOMIIAHbOHA; TPABUTAIIMOHHBIN
KOJUIAIIC sIIpa MACCUBHOM 3BE€3/1bI B KOHIIE
e€ sxu3HU. OLIeHKa BO3pacTa 3BE3JHBIX
CKOILJICHUI
\Pecypcuol ypoka § 27
Muaeunblii myTh (3 4)
24. [['a3 1 bUIb B HaGmronaemble XapakTepUCTUKU § 28
["anmakTuke OTpakaTeIbHBIX U JU((Y3HBIX TYMAHHOCTEH; HATh: MOHATHE TYMAaHHOCTH; OCHOBHBIE
pacripeiefieHne UxX BOJIU3HU MIIOCKOCTH (bu3HYecKue mapamMeTpbl, XUMHYECKHI COCTaB U
["anakTHKK; ciMpaabHasi CTPYKTypa pacrpeeneHne MeXX3BE3THOTO BEIIECTBA B
[ asakTKH [ ayTakTHKE; MPUMEPHBIE 3HAYEHUS CIIETYIOLIUX
\Pecypcol ypoka § 28 BEJIMYUH: - PACCTOSTHUS MEXKTY 3BE371aMH B
25. |[PaccesHHBIC U HaOmromaemMble CBOMCTBA CKOILICHUN U UX okpectHocTH Connia, ux 9ucio B I'anakTuke, €€  |§ 29
1I1apOBbIE pacnipesienenne B [anakTuke pa3MepBI, HHPPAKPACHBIH TENECKOTT;
BBE3THBIC Pecypcut ypoka § 29 OIICHKA MacChl 1 pasMepoB YEPHOU JBIPHI MO
CKOIIJIECHUS JABHKCHHUIO OTACIIBHBIX 3BC3 1.
YMeThb: 00BACHITh MPUUUHBI PA3IHYUHNS
BHUINMOTO U ICTUHHOTO paclpeieIeHuUs
26. CsepxmaccuBHasi [HaOmrogeHue 3a JBUKEHUEM 3BE3] B UCHTPE  l3pgsy MexK3BE3HOTO BEIIECTBA U § 30

uépHas JIbIpa B
1eHTpe MiiedHoro
[lytn

["anakTuky B

MH(paKpaCHBIN TEIECKOIT; OIEeHKa MacChl U
[pa3MepoB YEPHOU ABIPHI IO ABUKEHHIO
OTJEIbHBIX 3BE3]

\Pecypcwt ypoka § 30

rajJjakTHK Ha HeOe;

HaXOJUTh PACCTOSIHUSA MEXAY 3BE3IaMHU B
okpectHocTH ComHIla, UX 4ucio B ['anakTuke, e€
pa3Mephbl; OLICHMBATh MacCy U pa3Mep 4EPHOU

ABIPBI IO ABMXKCHUIO OTHCIbHBIX 3Bé3l[

lanakruku (3 4)




27. [Knaccudukanus (Twribl raJakTHK ¥ X CBOMCTBA; KPaCHOE § 31

FraJIAKTUK CMEILLEHUE U OIPEAEIICHUE paCCTOSIHI/Iﬁ o 3HATL: OCHOBHEIE (bHBPI‘leCKI/IC napamMeETphl,
raJaKTHK; 3aKOH Xa66_]1a; BpaILICHUE XUMHUYECKHNHN COCTaB U pacClIpCaACICHUC
rajJaKkTHK U colep:kaHue TEMHON Martepun B [MEK3BE3IHOI'O BCIICCTBA B l'anakTuxe;
X [IPYMEPHBIEC 3HAYEHHUS CIIEAYIOIINX
Pecypent ypoxa § 31 BEJIMYMH:OCHOBHBIE TUIIBI TAJIAKTHUK, PA3ITHYNS
MeXK1y HUMU; IPUMEPHOE 3HaUEHUE U (PU3NUECKUI
28.  |AKTHUBHBIE [Iprpona akTUBHOCTH T'AIAKTHK, IPUPOJA . § 32
CMBICJI IIOCTOSAHHON Xa00:1a;
raJIaKTUKHU U KBa3apoB
KBazaphl P 1 BO3paCT Ha0JI0/1aeMbIX HEOECHBIX Tel
ecypcul ypoka § - _ _ YMeTh: 00BSCHATh IPUYUHBI PA3ITAYHS

29. |Ckoruienus [Iprpona CKOIUIEHUI U POJIb TEMHOMN BHUTUMOTO W UCTUHHOTO PaCIpeIeIeHUs 3BE3 I, § 33

ranaKTiK MATCpUM B HUX; MOKTATAKTHICCKIN MEK3BE3THOTO BEIIECTBA U FANAKTUK HAa HeOe
ra3 U peHTT€HOBCKOE M3Jy4Y€HHUE OT
HEro; s’YencTas CTpyKTypa
pacnpeneneHus ["anakTuk n
cKoruieHui Bo Bcenennoi
\Pecypcol ypoka § 33
Ctpoenue u 3BoJIouMsA Beesiennoii (2 4)

30. |KoHewHOCTbH H CBs13b 3aKOHAa BCEMHPHOT'O TATOTEHUS C 3HaTh: CBA3b 3aKOHA BCEMUPHOTO TATOTEHUS C § 34,
0EeCKOHEUYHOCTh [IPEICTaBIEHUSIMHU O KOHEYHOCTHU U MPEACTABJICHUAMHU O KOHCUHOCTU U 35
BceneHHOM. GeckoHeuHOCTH BCeeHHOI; ObeckoHeuHoCcTH BeeneHHo; uTo Takoe
Pacmmpsromasics (hoTOMETpUUECKHI Tapa0KC; HEOOXOXMMOCTD (dboToMeTpUUECKU TapaoKC; HEOOXOANUMOCTh
Bcenennas 061l TeOPHH OTHOCHTENBHOCTH I 00111e#1 TeOpUH OTHOCUTENBLHOCTH ISl TOCTPOCHUS

MOCTPOEHHS MoJieTH BeeeH ol MoJienu BeeneHHoM; MoHITHE «ropsyas
Pecypewt ypoka: § 34, 35 Bcenennasiy; KpynmHOMacTabHY0 CTPYKTYPY
v = BceneHHOol; 4ToO Takoe MeTarajlakTHKa;

31. |Mogensb «ropsiuei (CBsi3b CpeIHEH TUIOTHOCTH MAaTEPHU C OCMONOrHYecKre Monemi BeeleH oI § 36
BceleHHOW» I |3akOHOM pacIIMpPEHHs U T€OMETpHEl g
N — N . 'YMeThb: UCTIOJIB30BATh 3HAHMS MO (PHU3UKE
3ITVUCHITC BeeneHHoM; pajyc 1 Bospact BeeneHHokH 1 aCTPOHOMUU JJIsI OTIUCAHUS 1 OOBSICHEHHUS

i Pecypcot ypoka: § 36 COBPEMEHHO# HAYYHOH KapTHHBI MUPa
CoBpeMeHHbIE TPOOJIeMbI acTPOHOMUH (3 U)

32. [YckopeHHOE Bxnax TEMHON MaTepuu B Maccy § 37

paciupeHne BceneHHOM; HAOII0IEHNE CBEPXHOBBIX 3B&3/] |3HATH: KaKUe HaOJIOICHUS IOATBEPINIIN

Bcenennon u
TEMHas1 DHEPrus

B JAIEKNX TATAKTUKAX U OTKPBITHE
YCKOPEHHOI'0 paciupeHus BeenenHow;
[IPUPO/IbI CHIIBI BCEMUPHOTO OTTaJIKUBaHUS

\Pecypcol ypoka: § 37

TEOPHI0 YCKOPEHHOTO paciiupeHus: BeeneHnoi;
YTO MCCJIEA0BATENN ITOHUMAIOT 1101 TEMHOM
DHEPTUEH; 3a4eM B ypaBHEHHE DUHINTEIHA Oblia

BBCICHA KOCMOJIOTMYCCKas MOCTOSIHHAsA; YCIIOBUA




33. (OOnHapyxeHue HeBuarmblie CHyTHUKH Y 3BE31; METObI
MIaHET BO3JIC 0OHapyXEHHS 3K30IUIaHET; YK30IUIAHETHI C
APYTHX 3BE3] YCIIOBUSIMH

OJIaroNpPUATHBIMU JJIS KU3HU
\Pecypcol ypoka. § 38
34, [llouck xu3HM U  |Pa3BUTHE NMPEICTABICHUHA O CYIIECTBOBAHUH

pazyma BO
Bcenennoi

PKU3HU BO Beenennoii; popmyna [peiika u
YHCIIO IUBWIIN3AIUH B ["aakTHKE; MTOMCK
CUT'HAJIOB OT BHC3CMHbBIX III/IBI/IJII/I?:aHI/Iﬁ nu
110/1a4a CUTHAJIOB UM

\Pecypcuol ypoka. § 39

BO3HUKHOBEHMS IUIAHET OKOJIO 3BE31; METOIBI
0OHApYKCHHS IK30IUIAHET OKOJIO APYTUX 3BE3I;
00 »BOJIIONIMH BeeaeHHoi 1 )KU3HA BO
BceseHHOM; Mpo0JIeMbl ITOMCKA BHE3EMHBIX
uBUIM3aui; hopmyna Jpeiika

YMeTh: UCIIOJIb30BaTh 3HAHUS, TOJTYYCHHBIC 110
(U3HKE ¥ aCTPOHOMMH, IS OTIMCAHUS U
00BSCHEHUSI COBPEMEHHOM HAyYHOM KapTHHBI
MUpa; 000CHOBBIBATh CBOIO TOYKY 3PECHUS O
BO3MOXKXHOCTHU CYHICCTBOBaHI/Iﬂ BHC3CMHBIX
HI/IBHJIPI3aHI/Iﬁ 1 NX KOHTAKTOB C HAMHA

§ 38

§ 39




HopMaTHBHO- NpaBoOBbIe JOKYMEHTHI

o  ®enepanbHbiil 3ak0H Poccutickoit ®eneparuu ot 29 aexadps 2012 . Ne 279-03 «O6
obpazoBanuu B Poccuiickoii @enepanumy

o @denepanbHbIU roCcyJ1apCTBEHHBIN 00pa3zoBaTeNbHBIN CTaHJIapT
http://muno6pHayku.pd/documents/336.

e [IpumepHas ocHOBHas 00pazoBaTeNbHAS IpOrpaMma CpeIHero odmero oOpa3zoBaHUs
(Onmobpena permennem ot 12 mast 2016 rona. [Iporokon Ne2/16).

e Astopckas nporpamma B.M. Hapyruna «Actponomus 10 — 11 kmaccy.

e basucHblii yueOHbIN TU1aH 0011€00Pa30BATEIBLHOTO YUPEHKICHUS.

KoHTpoJib ypoBHSI 00y4eHHOCTH.

KouTponb 3a pesynbratamMu 0O0Oy4eHHUS! OCYIIECTBISICTCS 4Y€pe3 MCIIOJIb30BAHHUE CIEIYIOIINX
BHJIOB: TEKYIIUI, TEeMAaTHICCKHUI, UTOTOBBIA. [Ipy 3TOM HCIIONB3YIOTCS pa3aTuvHbIE (OPMBI KOHTPOJIS:
KOHTpOJIbHAst paboTa, MpaKTHYecKasi KOHTPOJIbHAsE paboTa, caMOCTOATEeNbHAsE paboTa, TaboparopHas
paboTa, JOMaIIHSS MpakTH4YecKas paboTa, TECT, YCTHBIM OINpPOC, BHU3yalbHas MPOBEPKa, 3aIlUTa
IIPOEKTA.

YyeoHo-MeToAuYecKue nocoous

Jns yaurens:

1. Yapyrun B.M. Actponomus 10 — 11 xiacc (6a3oBbiii yposenb), M. IIpocsemenue 2017.

2. [Iporpammel 1uis 001ieo0pa3oBaTenbHbIX yupexaeHuil. dusuka. Actponomus. 7-11 kiace, B. A.
Koposun, B. A. Opnos. — M. : lpoda, 2010 r.;

3. Ocekuna B. T. Actponomus. 11 kiacc: noypounsle miansl 1o yueOnuky E. I1. JleBurana. -
Bonrorpan: Yuurens, 2006 r.

4. lemuenko E. A. Actponomust 11 kitace: noypounsie miansl no yueOnuky E.I1. JleBuTana. -
Bonrorpan, Yuurens 2003 r.

5. Boponnos-BenbsmunoB b. A. Meronuka npenojaBaHusi acTpOHOMUU B cpeHeit mkose. [locooue
g yanrenst, M. [Ipocsemenne 1985.

Jns yqammxcs

Yapyrun B.M. Actponomust 10 — 11 knacc (6a3oBsiit ypoBeHs), M. [Ipocsemenue 2017.


http://минобрнауки.рф/documents/336

HNHuTepHeT pecypcesbi:
1.http://school-collection.edu.ru Equnas xomnekius nuudpoBbIx 00pa3oBaTebHBIX PECYPCOB.
2.CaiiTbl, 00pa3oBaTEIbHBIC TOPTAIIBI

http://www.astronet.ru/ - Poccuiickas ActpoHomuueckas CeTb

http://www.astrotime.ru/- ACTpoHOMUS JIsl JITOOUTENEH

http://www.astro.spbu.ru/?g=node/12 - BupTyanpHbIi METOIUYECKHA KaOWHET YYHTEIS
(bU3UKU ¥ aCTPOHOMUH

http://elementy.ru/catalog/t22/Astronomiya - Hayka B Pynere

http://spacegid.com/ - 'ua B Mupe KocMoca

http://spacegid.com/zemlya-so-sputnika-v-realnom-vremeni-onlayn.html - Bug na 3emiato co

CIIyTHHKA B p€aJIbHOM BPCMCHU

http://spacegid.com/3d-model-solnechnoy-sistemyi.html - Moaens CoIHEUYHON CUCTEMBL

http://spacegid.com/interaktivnaya-shkala-masshtabov-vselennoy.html - HWHTepakTHBHas

mkajga Macitadbos Beenennoii

https://www .krainaz.org/2016-04/154-telescope-online - Teneckomnsl ¢ yJaleHHbIM JIOCTYIIOM

(cTaThst U CCBHIIIKH)
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