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MosicuuTeNbHAS 3aNIHCKA
[Tporpamma yye6HOTO Ipeamera «OCHOBBI 37I0pPOBOTO 00pa3a )KU3HI» COCTABICHA C YIETOM CIIEAYIOLIHNX

JIOKYMEHTOB:

e 3axon «O6 obpazoBanuu B PO» Ne 273-03, npunsr ot 29 nexabpst 2012 r.
o OKI'OC;
e (Oo0pa3zoBarenbHas nporpamma YOV «lllkona «JIMIAEP»;
e VuebOnsii ian YOV «lllkomna «JIMJIEPy;
o Kanennapusiii yaueOusiii rpadpux HOY «JIMJEP»;
e [IpumepHoii mporpammsl o actpoHomuu b. A. Boponnosa-Benbsimunosa, E. K. Ctpayra.
eau u 3agaun
ACTPOHOMHMS B POCCUMCKOI IIKOJIE BCETIa pacCMaTpUBaiach Kak Kypc, KOTOPbIM, 3aBepiias
¢u3uKo-MaTeMaTHUECKOE 00pa30BaHNE BBIITYCKHUKOB CPEIHEN IIKOJIbI, 3HAKOMHUT UX C
COBPEMEHHBIMHU TNPEICTABICHUSAMH O CTPOCHHMHU U 3BoJItoLIMU BeeneHHol u criocoOcTByeT
(hopMHPOBaHHIO HAYYHOTO MUPOBO33peHUs. B HacTosIIee BpeMsi BOKHEUITNMU 331a4aMu
aCTPOHOMUH SABJISIOTCS (DOPMUPOBAHME MPEACTABICHHUH O €IMHCTBE (PU3HUECKUX 3aKOHOB,
NercTByronMX Ha 3emiie U B Oe3rpannyHoi BeeneHHoM, 0 HenmpephIBHO MPOUCXOISIIEN IBOTIOLNN
HaIllell IIaHEeThI, BCEX KOCMHUYECKHUX TEJI M UX CUCTEM, a Tak)Ke camoi BceaeHHOM.
MecTo y4eOHOro nmpeaMera B y4eOHOM IJIaHe
KonnuecTBo yacoB, OTBOIMMBIX Y4€OHBIM IJIAHOM LIKOJIBI HA U3y4YeHUE (DU3UKHU B CTapIIei

mkoje, —1 gac B Henento, 34 yaca B roq1. Cpok peanu3aiiuu nporpaMmsl — 1 ro.

Ilnanupyemblie pe3yabTaTbl 0CBOCHUSA Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIMH Pe3yJIbTaTaAMH OCBOCHHUS Kypca aCTPOHOMHUU B cpeaHel (TIOJTHOM) IKOJIe
SIBIISIFOTCSI:

e (opMupOBaHUE YMEHHUSI YIIPABJISATh CBOCH MTO3HABATEIILHON JIEATEILHOCTBIO,
OTBETCTBEHHOE OTHOIIECHHE K YUCHHUIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPA3BUTHIO U
camM000pa30BaHHUIO, a TAK)KE OCO3HAHHOMY MTOCTPOCHHUIO HHIWBUIyalbHOM 00pa30BaTEIbHOMN
NEeSTEIbHOCTH HAa OCHOBE YCTOWUYMBBIX MO3HABATEIbHBIX HHTEPECOB;

¢ (dopMupoBaHUE MMO3HABATENBHON 1 HHPOPMALIMOHHON KYJIbTYphI, B TOM YHCJIE HABBIKOB
CaMOCTOSITEIIBHON PaOb0ThI C KHUTAMHU M TEXHUYECKUMH CPEJICTBAMH MH(POPMAIIMOHHBIX
TEXHOJIOTHH;

¢ (hopMupoBaHHEe YOSKIEHHOCTH B BO3MOXHOCTH MO3HAHUS 3aKOHOB MPUPOIBI U UX
WCIOJIb30BaHUs Ha O6J1aro pa3BUTHS YEIOBEYECKOM IIMBUITU3AIINY;

e (dopMUpOBaHHE YMEHHUS HAXOUTh a/IEKBaTHBIE CIIOCOOBI MOBEJCHMSI, B3aUMOICHCTBUS U
COTpPYJIHHYECTBA B Mpoliecce y4eOHOI 1 BHEYUEOHOH IeATENBHOCTH, MPOSIBIATH YBAKUTEIHHOE

OTHOIICHHUEC K MHCHHUIO OIIIIOHCHTA B X0 O6CY)KI[CHI/IH CIIOPHBIX HpOGJ’ICM HayKH.



MertanpeaMeTHble pe3yJabTaThl OCBOSHHS IPOTPAMMBI IIPENOJIAraroT:

® HaxXOIWUTb MPOOIEMY UCCIIEIOBAHNUS, CTABUTH BOIIPOCHI, BHIABUIATh THIIOTE3Y,
IpeuIarath albTEPHATHUBHBIE CIIOCOOBI pelIeH s MPoOIeMbl U BEIOUPATh U3 HUX Hanbolee
3 PeKTUBHBIHN, KITAaCCH(PUIUPOBATH 0OBEKTHI UCCIEIOBAHMS, CTPYKTYPUPOBATh H3y4aeMbIi
MaTepHuall, apryMEeHTHPOBATh CBOIO TMO3UINIO, (POPMYTHUPOBATH BEIBOIBI U 3AKITIOUCHHS,;

® aHAIM3MPOBATH HAOIIOAEMBIE SIBICHUS i OOBSCHITH PUYMHBI NX BOSHUKHOBEHHS;

® Ha MPAKTUKE MOJIb30BATHCS OCHOBHBIMH JIOTHUECKHUMHU

® IpUEeMaMH, METOJIaMH HAOIOACHNUS, MOJCITUPOBAHNS, MBICIIEHHOTO SKCIIEPHMEHTA,
MIPOTHO3UPOBAHMS,

® BBINIOJHATH [MO3HABATEIBHBIC U TIPAKTUYECKUE 33/IaHUS, B TOM YHCIIE TPOEKTHHIE;

e U3BJIEKaTh MH(GOPMAIIMIO U3 Pa3IMYHBIX HICTOYHHUKOB (BKJIOYAs CPEJCTBA MacCOBOM
WH(POpPMAIIUY ¥ HHTEPHET-PECYPCHI) M KPUTHUECKH €€ OLIEHUBATD;

® TOTOBUTH COOOIIEHHUSI U TIPE3EHTAINH C UCTIOJIh30BaHUEM MATEPUAIIOB, MTOJTyICHHBIX U3
WuTepHeTa u Ipyrux HCTOYHHUKOB.

IIpexMeTHble pe3yabTaThl H3y4EHHUS aCTPOHOMUH B CpeTHEH (TIOJTHO) IIKOJIe
MPECTaBIICHBI B COJIEPIKaHUM Kypca 1o TemMaM. O0ecTIeYnTh JOCTH)KEHUE TIIaHUPYEMBIX
pe3yabTaTOB OCBOECHUSI OCHOBHOM 00pa30BaTeIbHON TPOrpaMMBbl, CO3/1aTh OCHOBY JUIs
CaMOCTOSTEJIBHOTO YCHEIIHOIO YCBOEHHS 00yJaroIMMKCS HOBBIX 3HAaHUM, YMEHUH, BUIOB U
Croco00B JIEATEIBLHOCTH JOKEH CUCTEMHO-AEATENILHOCTHBIN NOAX0 1. B cooTBeTCTBMM C 3THM
MOJIX0Z0M UMEHHO aKTUBHOCTh 00YUaIOIIHUXCsl IPU3HAETCS OCHOBOM JIOCTHIKEHUS Pa3BUBAIOLINX
1eJsiel 00pa3oBaHMsl — 3HAHMS HE MEPEelaloTCsl B TOTOBOM BHJIE, a JOOBIBAIOTCS yYaIllUMUCS B
Ipolecce 03HaBaTEIbHON JEeATENbHOCTH.

OpHuM U3 myTeil NOBBIIEHUS MOTUBALUHU U 3PHEKTUBHOCTH y4eOHOM NeSITEIbHOCTH B
OCHOBHOMH IIIKOJIE SIBJIAETCS BKIIOUEHHE YJALUXCS B Y4eOHO-UCCIe008AMENbCKYIO U NPOEKMHYIO
oesamenbHOCb, KOTOPas UMEET CIIeAYIOINE 0COOEHHOCTH:

1) enu ¥ 3a1a4m 3TUX BUAOB AEATEIBHOCTU YUAIIUXCS ONPEEIISIOTCS KaK UX
JMYHOCTHBIMU MOTHBAMH, TaK U COLUAIBHBIMU. DTO 03HAYAET, YTO TaKas JesTeIbHOCTh JOJDKHA
OBbITh HaIIpaBJICHA HE TOJBKO HA MOBBIIIEHHE KOMIIETEHTHOCTH MOJIPOCTKOB B IIPEAMETHON
001acTH onpeeNIeHHbIX YUeOHBIX JUCLIUIUIMH, HE TOJBKO HA Pa3BUTHE UX COCOOHOCTEH, HO U
Ha CO3JJaHHe MPOIYKTa, UMEIOIIEro 3HaUUMOCTh JUIS APYTUX;

2) y4eOHO-HCCIIe0BaTeNbCKask U MPOEKTHAS JIETEIbHOCTh I0JKHA ObITh OpraHU30BaHa
TaKuM 00pazoM, YTOObI yJaluecsi CMOIJIM peain30BaTh CBOM MOTPEOHOCTH B OOLIEHUH CO
3HaYMMBIMH, pe(hepeHTHBIMU IPYNIIAMHU OJJHOKJIACCHUKOB, yunuTese u T. 1. CTpos pa3inuyHOro

poaa OTHOIICHUA B XO/I€ HCHCHaHpaBHeHHOﬁ, HOHCKOBOﬁ, TBOpquKOﬁ n HpOI[yKTHBHOfI



JEeSITETLHOCTH, MOJPOCTKH OBJIAJIEBAIOT HOPMaMHU B3aUMOOTHOIIICHUHN C pa3HBIMU JIFOJIbMHU,
YMEHHUSIMH TTIEPEXOAUTH OT OJHOTO BUJA OOIICHUS K APYroMy, IpUOOPETAIOT HABBIKU
WHIUBUAYAIBHON CAaMOCTOSITEILHOW PabOThl U COTPYAHUYECTBA B KOJUICKTUBE;
3) opranuzanus yueOHO-UCCIEI0BATENbCKUX U TPOCKTHBIX PabOT IMIKOJIBHUKOB
oOecreunBacT COYCTAaHUE PA3IUMIHBIX BHJIOB MIO3HABATEIHLHON JCSITEILHOCTH. B 3THX BUaax
JESITEILHOCTH MOTYT OBITh BOCTPEOOBAHBI MMPAKTUYECKHU JTFOOBIE CTIOCOOHOCTH MOAPOCTKOB,
peaIM30BaHbI INYHBIC TIPUCTPACTUS K TOMY WJIH HHOMY BUAY ACITCILHOCTH.
B pesynbraTe yueOHO-UCCIICIOBATEIHLCKOM U TPOSKTHOM JIEATEIIBHOCTH 8bIHYCKHUK ROJIYYUN
npeocmaeienue:.
e 0 GWIOCOPCKUX U METOJIOJIOTHICCKIX OCHOBAHUSX HAYIHOU JIEATSIILHOCTH U HAYTHBIX
METO/1aX, MPUMEHIEMBIX B HCCIIEI0OBATEIHCKOW U TIPOSKTHOM JIEATEIIbHOCTH;
® 0 TaKUX NMOHATHSIX, KAK KOHYenyusi, HAyYHasl 2UNOme3d, Memoo, IKCRePUMEHm,
HAOEHCHOCMb 2UNOme3vl, MOOelb, Memood cOOpa u Memoo aHaiu3a OAHHLIX,
® 0 TOM, YeM OTIUYAIOTCS HCCIICIOBAHUS B TYMAHUTAPHBIX 00IACTAX OT UCCIICIOBAHH B
€CTECTBCHHBIX HayKaX;
e 00 HcTOpUU HAYKU;
® 0 HOBEWIHUX pa3pabOTKax B 00JACTH HAYKH M TEXHOJIOTHUIA;
e 0 MpaBUJIaX U 3aKOHAX, PETYIUPYIOUIUX OTHOIICHHS B Hay4YHOH, N300peTaTeNbCKON U
HCCIIEIOBATENIbCKUX 001acTAX IeATENbHOCTHU (TTAaTEHTHOE MPaBo, 3allUTa aBTOPCKOIO MpaBa U T. 11.);
® 0 JIeATeNbHOCTU OpPraHu3aluid, COOOLIECTB U
®  CTPYKTYp, 3aMHTEPECOBAHHBIX B PE3y/IbTaTaX UCCICAOBAHUN U MPEJOCTABIISIONINX
pecypchl Ui MIPOBEICHUS UCCIEA0BAHUN U pealn3aliy MpoeKToB ((hOHIbI, TOCYIapCTBEHHbIE
CTPYKTYpBI, KpayiaHIUHTOBbIE CTPYKTYPHI U T. I1.).
Boinycknuk cmoorcem:
e  pelaTth 3a/1a4M, HAXOSIIUECs Ha CTHIKE HECKOJIbKUX Y4eOHBIX AUCIUILTUH
(MeXTpeIMETHBIC 3a/1a4N );
®  HCIIOJIb30BaTh OCHOBHOM aJITOPUTM HUCCIIEIOBAHUS MPU PEIICHUU CBOUX yueOHO-
M03HABATENbHBIX 33/1aY;
®  WCIIOJIb30BaTh OCHOBHBIE MPUHIUIIBI TPOEKTHOM IEATEIHHOCTH MPHU PEIICHUH CBOUX
y4eOHO-TI03HABATENbHBIX 33/1a4 U 33]1a4, BOSHUKAIOIIUX B KYIbTYPHOU U COLIMATBLHON KU3HU;
®  WCIOJIb30BATh ANEMEHTHI MATEMAaTHYECKOTO MOICTUPOBAHUS TIPU PEIICHUU
HCCIIEeIOBATENIbCKUX 3a7a4;
®  KCIIOJIb30BATh AIEMEHTHI MATEMAaTUYECKOTO aHAIH3a JIUIsl HHTEPIPETAIlUU Pe3y/IbTaToOB,

IMOJIYYCHHBIX B XO€ y‘IC6HO-I/ICCHCI[OBaTeHBCKOI71 pa6OTLI.



C Touku 3peHust GOpMHUPOBAHUS YHUBEPCATBLHBIX YeOHBIX EHCTBUN B X0/1€ OCBOCHHUS
MIPUHIIMIIOB Y4eOHO-HCCIICA0BATEIILCKOM U TIPOCKTHOM NS TEIBHOCTH 6bIHYCKHUK HAYYUNICA

e  (opmynmupoBaTh HAYYHYIO TUIIOTE3Y, CTABUTH 11€JIh B pAMKaX MCCIICIOBAHUS U
MPOCKTUPOBAHHUS, UCXO/IS M3 KYJIbTYPHOM HOPMBI i COOOpa3ysCh C MPEACTABICHUSIME 00 001IIeM
Onare;

(] BOCCTAHABJIMBATH KOHTCKCTHI U nyTH pa3BI/ITI/I$I TOTO UJIX UHOI'O BHU1a Hay‘-IHOfI
JeSATEIIbHOCTH, OTIPE/ICIISis MECTO CBOETO MCCIICI0BAHUS MIIH MPOEKTA B OOIIEM KYIbTYPHOM
MIPOCTPAHCTBE;

(] OTCJICXKUBATH U HpI/IHI/IMaTI) BO BHUMAHUC TpeHI[I)I U TCHACHIIUN pa3BI/ITI/I$I paBJ’II/I‘-IHI)IX
BHUI0B ACATCIIBHOCTH, B TOM YHCJIC Hay‘lHI)IX, yLII/ITBIBaTB nux HpI/I IIOCTAHOBKC CO6CTB€HHBIX uenef/i;

(] OIICHUBATH pecypcm, B TOM YHCJIC U HeMaTepI/IaJ'H)HI)Ie, TAKHUC KaK BperI, H€O6XOI[I/IMI>I€
IJI1 JOCTUIKCHUA HOCTaBJ'IeHHOfI Oeiau,

(] HAaXOIUThb pa3J'II/I‘—IHI)Ie NCTOYHUKHN MaTepI/IaJ'H)HBIX nu HeMaTepI/IaJ'IBHI)IX pecprOB,
MIPEIOCTABIISIONINX CPEACTBA IS TIPOBEICHUS NCCIIEAOBAHUI U pean3alii MPOEKTOB B
pa3IMYHBIX 00J1aCTAX AEITETHLHOCTH YEIOBEKa,

(] BCTyrIaTI) B KOMMYHI/IKaHI/IIO C JIep)KaTeJ'IHMI/I pa3J'IH‘-IHBIX THUIIOB pecprOB, TOYHO U
00BEKTHBHO MPE3EHTYSI CBOM MPOEKT WIIH BO3MOKHBIE PE3YIIbTAThl UCCICTOBAHMS, C IETBIO
obecreyeHHs TPOYKTHBHOTO B3aHMOBBITOTHOTO COTPYIHHUYECTBA;

®  CaMOCTOSTEIILHO U COBMECTHO C JPYrHMH aBTOPaMH pa3padaThiBaTh CHCTEMY ITapaMETPOB
U KpUTEpHEB OLeHKH 3P PEKTHBHOCTH U MPOIYKTHBHOCTH Pean3allii MPOEKTa MU HCCIICI0BAHUS
Ha Ka)KJIOM dTalle pead3alliy U 110 3aBEPIICHUN PaOOTHI;

e  QJIEKBAaTHO OIICHUBATh PUCKHU PeaTU3alliy IPOCKTA U MPOBEACHHUS HCCIIEI0BAHUS U
peayCMaTpUBaTh IyTH MUHUMHU3ALUH 3THX PUCKOB;

e  QJIEKBAaTHO OIICHHMBATH MOCIIEACTBHS PeaIr3alii CBOEro MPoeKTa (H3MEHEHHUS, KOTOPBIE OH
MOBJICYCT B JKU3HU JPYTHX JFOJICH, COOOIIECTB);

aJIeKBaTHO OLICHUBATH JaJIbHENIIee pa3BUTHE CBOErO MPOEKTA MM MCCIIEJOBAHUS, BUAETH BO3MOXKHBIE
BapUaHThI IPUMEHEHHS PE3YJIbTATOB.
BU/IbI, ®OPMBbI, IIOPAJOK U HIEPUOANYHOCTDb TEKYHIEI'O KOHTPOJISA U
NPOMEXYTOYHOM ATTECTAIINU YUHAIIIUXCSI
[Tpu n3yueHnn Kypca OCyliecTBISETCS KOMIUICKCHBIA KOHTPOJIb 3HAHUH U YMEHHI yJaIuxcs,
BKJTIOYAOIIUI TEKYIIUI KOHTPOJIb B TIPOIIECCE M3YUCHUS MaTepualia, pyoeKHbI KOHTPOJIb B KOHIIC
W3YUYEHHSI 3aBEPIIICHHOTO KPyra BOIPOCOB M UTOTOBBIM KOHTPOJIb B KOHIIE H3YYEHUS Kypca.
[Ipenmnonaraercs coueTanue pa3IndHbIX (HOPM MPOBEPKU 3HAHHMI U YMEHUMN: YCTHAS TPOBEPKa,

TCCTUPOBAHUC, MMCbEMCHHAA IIPOBCPKA. KpOMe TOTO, YIUTBIBACTCA YHACTUC YHAIIUXCA B TUCKYCCUAX



P 00CYKJICHUH BBIMIOTHEHHBIX 33JJaHUH, OIEHUBAIOTCS pedeparhl yJammuxcsi U pe3ylIbTaThl
IIPOEKTHOM EATEIBHOCTH.

JloCTIDKEHHE MPEIMETHBIX Pe3yabTaToOB 00y4eHUsI KOHTPOJIUPYETCsl B OCHOBHOM B IIpoIiecce
YCTHOUM TIPOBEPKH 3HAHUH, IPU BBHITIOJTHCHUY TUCHMEHHBIX POBEPOYHBIX M KOHTPOJIBHBIX padoT,
TECTOB, NP NPOBEACHNUN HaOM0AeHUI. IToroBas mpoBepKa JOCTHKEHUS TPEIMETHBIX PE3yJIbTaTOB
MOJKEeT OBITh OPraHM30BaHa B BU/I€ KOMIUIEKCHOM KOHTPOJILHOW paboThl Wi 3auera. Ha aTom sTame
IIPOBEPKHU yyalllMecs 3alluiatoT pedepaTsl 10 U3YYEHHOU TEME.

JlocTrxeHre MeTalpeIMeTHBIX pe3yJIbTaTOB KOHTPOJIUPYETCS B IMPOLIECCE BBIIOJIHEHUS
yuanumucs Ha0moaeHui. [Ipu 3ToM oTcie)uBaeTCs: yMEHUE yJallluXcs MOCTaBUTh 11eJTb
HaO0IeHUs], T0100paTh MPUOOPbI, COCTABUTH IJIaH BBIIOJIHEHUS HAOIIOCHMSI, IPEACTaBUTh
pe3ynbTaThl paboThI, CAENATh BHIBOIbI, YMEHHE TIOJIB30BAThCSl M3MEPUTEITHLHBIMHU MPUOOPaMH,
OIICHHMBATh MOTPEIIHOCTh U3MEPEHUS, 3aIIUCHIBATH PE3YIbTAT U3MEPEHUS C YIETOM
MOTPEITHOCTH, BHJIETh BO3MOXKHOCTH YMEHBIIICHHUS TIOTpenTHocTel n3Mepernus. Kpome toro,
MeTanpeaIMeTHbIE PE3YIbTaThl KOHTPOJIUPYIOTCS MPH MOATOTOBKE YUalTUMUCS COOOIEHUH,
pedepaToB, MPOEKTOB U UX Mpe3eHTauu. OLeHnBaeTcsl yMEHUe padoTaTh ¢ HHPOpMAIUe,
MpeACTaBICHHOM B pa3HOU popme, ymenue B oonactu UKT, ymeHne ycTaHOBHUTH
MEXIpPEeIMETHBIE CBSA3H aCTPOHOMUH C APYTUMU IpeaMmeTamu (Ppu3uka, OU0IoTHs, XUMHUS,
HCTOPHS U JIP.).

JIM4HOCTHBIE pPe3yNbTaThl 00YUEHUS YJalIuXcs He MOAIeKAT KOJIUYECTBEHHO! OlICHKeE,
OJIHAKO JaeTcsl KaueCTBEHHasl OL[EHKa JAESITEIbHOCTH U MOBEJCHUS YUaIUXCs, KOTOPas MOKET
OBITH 3a()MKCUPOBAaHA B IOPTHOIHMO yJaIIeTOCs.

Bo3moxHa pa3Has MeTO/IMKa BBICTABJICHUS yYaIllUMCSI HTOTOBBIX OLIEHOK IIPU KOHTPOJIE
YCBOCHHMSI MaTepHalia ONpeeIeHHON TeMbl. ITO MOXKET OBITh TPAJUIIMOHHAS CUCTEMA
OIICHUBAHMSI, MOKET OBITh HCIIOJIb30BaHA PEUTHUHIOBAsI CUCTEMA, IPU KOTOPOM OTIEIHHO
BBICTABJISIFOTCS Oaslibl 32 OTBETHI HA YPOKE, 32 BBIMOTHEHUE 33aJaHUIl U TTPEJICTaBICHHE UX, 32
MMCbMEHHBIE KOHTPOJIbHBIE Pa0OTHI, 32 pedepaThl U MPOEKTHI, 3aTEM 3TH OaJUIbI CYMMHUPYIOTCS U
MEPEeBOJIATCS B MATHOAIUIbHYIO KAy OLleHOK. [Ipy 3TOM Ka)KoMy BHY J€STEIILHOCTH JIOJKHO

OBITE MMPpHUIIHCAHO OIMPCACICHHOC YU CJIO 0asI0B.

KpuTepuii 1 HOpMBI OLICHKH 3HAHU, YMCHUH M HABBIKOB 00y4aIOIIUXCH 110 ACTPOHOMHH.

1.0uenka nucomennvix npoeepoUHbvIX padom

O1MeTKa «5» CTaBUTCS, €CIH:

. pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,



B JIOTMYECKHX PACCYKJICHUIX M 000CHOBAaHUH PEIICHUS HET MPOOEIOB U OMIMOOK;

B PCIICHHUU HET MAaTCMATUICCKUX OH_II/I6OK(B03M0)KHa OJlHa HCTOYHOCTB, OIMKCKA, KOTOpAasd HE

ABJIACTCA CICACTBUMECM HC3HAHUA NJIM HCIIOHMMAaHMA yqe6Horo MaTepI/IaJ'Ia)

OtmMmeTka «4» CTaBHTCS, €CIIM:

paboTa BBINOIHEHA OJHOCTHIO, HO 00OCHOBAHUS 1Iar0B PELLIEHUS HEIOCTATOYHbI
JIOTIYILIEHbI O/THAa OIIMOKA UM €CTh JBA-TPU HEIO0YETa B BHIKJIAJIKAX, PUCYHKAX, YEPTEKaX UIIU
rpadukax

Ot1MeTKa «3» CTaBUTCS, €CIIHU:

JOTyILIEHO OoJiee 01HOM omMOKU UK 0oJiee ABYX-TpeX HEJOUYETOB PEIICHNUN 3a/1ad,

yepTexax win rpadukax, Ho oOyJaromuics 001aaaeT 00s3aTeIbHBIMA YMEHHUSIMH T10

MIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, CCIIH:

JOTIYITIEHBI CYIIIECTBEHHBIE OIMMOKH, MMOKA3aBIINe, YTO OOyJaroImuiics He o0IaaaeT

00s3aTeNbHBPIMU YMEHUSAMH T10 IaHHOM TeMe B TIOJHOM Mepe.

OtMmeTka «1» CTaBHTCA, €CIIN

paboTa nokasana MoJiHoe OTCYTCTBHE Y OOy4arouierocs o0s3aTeabHbIX 3HAaHUM U YMEHUHN 110

HpOBepﬂeMOﬁ TEMEC HUJIM 3HAaYHUTCJIIbHAs 4acCTb pa6OTBI BBITIOJTHEHA HECAMOCTOATCIIBHO.

VY4yuTtens MOKET ITOBBICHTD OTMCETKY 3a OpI/IFHHaHBHBIﬁ OTBCT HAa BOIIPOC UK OPUTHUHAJIBHOC
peumeHue 3a4a491, KOTOPbIC CBUACTCIIbCTBYIOT O BBLICOKOM MAaTEMATUUCCKOM Pa3BUTUU
o6yqa}omeroc51; 3a pCIICHUC 0osee CII0KHOM 3aJa4u HUJIM OTBCT HaA 0oJiee CI0KHBIN BOIIPOC,
IpCAJI0KCHHBIC o6yqaromeMyc;1 JOIIOJIHUTCIIBHO IT0CJIC BBIIIOJIHCHUSA UM KaKuX-1100 Apyrux

3aJIaHNH.

2.0uem<a YCmHbIX Omeemoe .

OtMmeTKka «5» CTaBUTCs, €CJIIN YUYCHUK:

TIOJIHO PACKpPbLI COACPIKAaHUEC MAaTCpUajia B O6’bCMC, npeaAyCMOTPCHHOM nporpaMMoﬁ n

Y4EeOHHUKOM;



H3JI0KHUIT MaTCpHral I'PaMOTHBIM SA3bIKOM, TOYHO HUCIIOJIb3YA (bHSI/I‘ICCKI/IC TCPMHHBI U CUMBOJIBI, B

OIPEAENEHHOM JIOTUYECKOM MOCIIEI0BATEIBLHOCTH.

[IpaBunbHO Hanucan (GOPMYIbI, BBITOIHWI PUCYHKH, YEPTEKH, IPaUKH, COIYTCTBYIOIINE

OTBETY;

IIOKa3aJ YMEHHE WIUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPAMHU, IIPUMEHATH €€ B HOBOU

CUTYALlMH IIPH BBIIIOJIHEHUY IIPAKTUYECKOTO 3a/1aHNUS;

[IPOJIEMOHCTPUPOBAI 3HAHUE (PU3MUECKUX 3aKOHOB paHEE U3YUEHHBIX COIYTCTBYIOIIUX TEM,
c(OpPMUPOBAHHOCTh U YCTOMYMBOCTD UCIIOJIb3YEMBIX NPU OTBETE€ YMEHUI U HABBIKOB.
OTBEYaJl CaMOCTOATEIbHO, 0€3 HABOAIIMX BOIPOCOB YUUTENS;

BO3MOXHBI OJHA-ABC HETOYHOCTHU ITPU OCBCUICHNH BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIA/IKaX

KOTOPBIC YUCHHUK JICTKO UCIIPABUII IMMOCJIC 3aMCUAHUA YUUTCIIA.

OtmeTka «4» CTaBUTCs, €CJIN OTBET YAOBJICTBOPIACT B OCHOBHOM Tpe6OBaHI/ISIM Ha OICHKY «5 », HO

IIPH 3TOM:

UMECT OUH U3 HEAOCTATKOB:
B U3JIOKCHHUU JOIMYHICHBI HeOOJIbIIINE np06enH, HC MCKa3UBIIHNE COACPIKAHUC OTBCTA,

JOMYIICHBI OAMH-ABA HEA0YETA IMTPHU OCBCIICHUN OCHOBHOT'O COJACPIKAHUA OTBETA, UCITPABJIICHHBLIC

IIOCJIC 3aMCYaHUs YUYUTCIIA;

JOITYHICHBI omnOKka nian 0oJjiee JABYX HEJOYCTOB IIPHU OCBCIICHHNHU BTOPOCTCIICHHBIX BOIIPOCOB HUJIN

B BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCYaHUA YUUTCIIA.

OtmMmeTka «3» CTaBUTCs, CCIIN:

HCIIOJIHO PACKpPBITO COACPIKAHUC MaTCpHrajia (CO)Iep)KaHI/IC HM3JI0KCHO HC BCCraa
HOCJ'I@I[OBEITCJ'ILHO), HO ITOKa3aHO O6I_I_ICC INOHMMaHUuE BOIIPOCa U ITPOACMOHCTPUPOBAHBI YMCHU,

AOCTATOYHBIC JIsI YCBOCHUS IIPOTrpaMMHOI'0 MaTepuaia;

HUMCIIUCH 3aTPYAHCHUSA WA JOIMYIICHBI OIIIMOKH B ONpCACIICHUU (I)I/I3I/I‘leCKOI\/’I TCPMHUHOJIOTHUH,

YCPTEIKAX, BBIKIIAAKAX, UCIIPABJICHHBIC IMOCJIC HECKOJIBKUX HABOAAIINUX BOIIPOCOB YUHUTECIISA,;

YUYCHHUK HE CIIpaBUJICAI C IPUMCHCHHUEM TCOPUU B HOBOM CHUTyalluH IIPU BBITIOJIHCHUU
MPaKTUYCCKOT'O 3aJaHN s, HO BBINIOJIHUII 3aIaHU 00s13aTeIbHOTO YPOBHS CJIOKHOCTHU I10 3aJJaHHOM

TEME;



e -IIpHU JOCTATOYHOM 3HAHUHU TCOPCTUICCKOI'O MAaTCpHraJia BbIABJIICHA HCAOCTATOUYHAA

c(hOpPMHUPOBAHHOCTH OCHOBHBIX YMEHHI M HaBBIKOB.

O1MeTKa «2»CTAaBUTCS, €CIIU:

e HE PacKpbITO OCHOBHOE COJIEpKaHUE YUeOHOT0 MaTepuaa;
e 00Hapy)KEHO HE3HaHHE YYCHUKOM OOJIbIIeH Wi HanboJiee BaXHON YacTH y4eOHOTO MaTepraa;

e JIOMMYIICHBI OIIIMOKHU B ONpCACICHUN HOHﬂTHﬁ, IIpH UCIIO0JIb30BaAHUHA (bHBI/I‘-ICCKOﬁ TCPMHHOJIOTUH,
B PUCYHKaX, 4CPTCIKAX UIIHU rpaq)m(ax, B BBIKJIaAKaX, KOTOPBIC HE UCIIPABJICHBI ITOCJIC HECKOJIBKUX

HaBOJAIIMX BOIIPOCOB YUUTCIIA.
K HerpyObIm ommbkam ciiefyeT OTHECTH:

e HETOYHOCTh (GOPMYIUPOBOK ,0NPEAETICHU, MOHATHI, TCOPUHU, BBI3BAHHAS HETIOJHOTON OXBaTa

OCHOBHBIX ITPU3HAKOB ONIPEACTIACMOTO IMOHATHA,

L] HepaHI/IOHaJ'II)HI)II\/'I MCTO PCIICHHUA 3a1a4 UJIKW HEJOCTATOYHO HpOHYMaHHBIﬁ IIJIaH OTBETA,

Henmoueramu saBnsarorcs:

HepalMOHAIbHbIE PUEMBb] BHIYMCIICHUH, HEOpEKHOE BHITIOJTHEHHE 3aMUCel, YepTeKel, CXEM.

Conep:xanue y4eOHOro nmpeamera

Yro uzyyaer actponomusi. Habéironennsi — ocHoBa acTpoHomMu (2 )

AcTpoHOMHS, €€ CBSI3b ¢ IpYruMu Haykamu. CTpyKTypa U Macmtadbl BeeeHHOM.
Oco0eHHOCTH aCTPOHOMHYECKUX METO-

JIOB UCCIIeI0BaHM. TenecKonbl U paguoTesiecKonbl. BceBoJIHOBas aCTPOHOMHSL.

IIpeaMeTHbIe pe3yJbTAaThl OCBOCHHS TEMBbI IO3BOJISIOT:

— BOCITPOU3BOIUTH CBEJICHUS MO0 UCTOPUU PA3BUTUS aCTPOHOMHUH, €€ CBA3SIX C PU3UKON U
MaTeMaTHKOM;

— HCIIOJIb30BATh MOJIy4YEHHBIC paHee 3HaHUS sl OObSICHEHHUS YCTPOWCTBA U IPUHIIUIIA
paboThI TenecKora.

IIpakTHyeckHe OCHOBBI acCTPOHOMMHU (5 1)

3Be3/1bl ¥ COo3Be3/Ms. 3BE3/IHbIE KapThl, TJI00YCHI U aTiackl. Bugumoe nBrmxeHne 38e3/1 Ha
pa3IUYHbIX reorpapuuecKux

mupoTax. KyneMuHanus csetwil. Bugumoe roguunoe npuxenue CosHna. DKIUNTHKA.
JBmxenue u ¢a3zel Jlynsl. 3armenus Connua u JIynsl. Bpemst u kaneHn naps.

Hpe)lMeTHbIe pe3yabTaTbl H3YUCHUA JJAaHHOM TE€MBI IT03BOJISIOT:



— BOCIIPOU3BOIUTH OIIPEJIEIIEHUS TEPMUHOB U MOHATUH (CO3BE3AME, BBICOTA U
KyJIbMHHALUA 3Be31 U CoJIHIA, SKJIMITHKA, MECTHOE, ITOSICHOE, JIETHEE U 3UMHEE BpeMs);

— OOBSICHATH HEOOXOIUMOCTh BBE/ICHUS] BHCOKOCHBIX JIET M HOBOTO KaJICHAAPHOTO CTUIIS;

— 00BsICHATH HaOJIIOIaeMble HEBOOPYKEHHBIM IJ1a30M JIBMOKEeHUs 3Be3 1 CoslHIa Ha
Pa3IUYHBIX TeorpauuecKkux mMupoTax, ABMKeHNE U ¢a3bl JIyHbI, mpuduHbI 3aTMeHUH JIyHBI 1
ConHiia;

— MPUMEHSATH 3BE3/IHYIO KapTy JUIsl IOUCKA Ha HeOe ONPEeNIEHHBIX CO3BE3IUN U 3BE3/I.

Ctpoenue CostHeuHoi cuctembl (7 4)

Pa3BuTure npeacraBieHuii o CTpoeHUU Mupa. [ 'eoieHTprudeckasl cucteMa Mupa.
CraHOBJIEHHE T€TUOLIEHTPUYECKON

cucteMmbl Mupa. Konurypanuu miaser u ycioBUs UX BUAUMOCTH. CUHOAMYECKUN U
CUIEpUUECKU (3BE3HBIN) Mepuo bl 0OpatieHus miaHer. 3akoHsl Keriepa. Onpenenenue
pacctostHui U pa3mepoB Ted B CosiHeuHOU cucTemMe. [ Opu30HTaNbHbIN napauiake. [[pmkenue
HeOECHBIX TeJ MOJ IeHCTBUEM cHll TsroTeHus. Ornpeenenre Macchl HeOecHbIX Tel. [[BuxkeHue
HCKYCCTBEHHBIX CITYTHHUKOB 3eMJIM U KOCMUYECKHX anmnapatoB B COTHEUHOU CUCTEME.

IIpenmeTHble pe3yabTaThl OCBOCHHS JIaHHOM TEMBI TO3BOJISIIOT:

— BOCIPOU3BOJIUTHh HCTOPUYECKUE CBEJICHUS O CTAHOBIICHUH U PA3BUTHHU
reJMOLIEHTPUYECKON CUCTEMBI MUDA;

— BOCITPOU3BOIUTH OIPEICTICHNUS] TEPMUHOB U TIOHATUHN (KOHQUTypaIus TUIaHET,
CUHOJIMYECKUI U CUIepUYECKUIl epro/ibl 0OpalieHusl IIIaHEeT, TOPU3OHTAIBHBIN MapaJiIakc,
YTJIOBBIE pa3Mepbl 00bEKTa, ACTPOHOMHUECKAs SAMHUIIA);

— BBIUYHCIIATH PACCTOSIHUE JI0 TUTAHET 110 TOPU30HTAIBHOMY NapajlIakcy, a UX pa3Mepsl 10
YIJIOBBIM pa3MepaM U PACCTOSHHUIO;

— (opmynupoBats 3akoHbI Kermiepa, onpenensats Macchl IUIAHET Ha OCHOBE TPETHETO
(yrounennoro) 3akona Kemnnepa;

— ONHUCBIBATh 0COOCHHOCTH BMKEHUS Tesl CONHEYHOM CUCTEMBI TIOJT ACHCTBUEM CHIT
TATOTEHUS [0 OPOUTAM C Pa3IMYHBIM 3KCIIEHTPUCUTETOM;

— 0OBSACHATH MPUUMHBI BOSHUKHOBEHHUS MIPUJIMBOB HAa 3eMJi€ ¥ BOSMYILCHUN B IBUKCHHUH
Ten COJIHEYHOM CUCTEMBI;

— XapaKTepu30BaTh OCOOCHHOCTH JBUKEHHS 1 MaHEBPOB KOCMUYECKUX allapaToB AJis
uccneaoanus ten CoJIHEUHON

CUCTEMBI.

IIpupoaa tea CosrHeuHoii cucTeMsl (8 1)



CousHeuHas crucTeMa Kak KOMIUIEKC Tell, IMEIOLINX 001ee npoucxoxaenue. 3emis u Jlyna
— nBoMHas miIaHera. Mc-

cienoBanus JIyHsl KOcMU4EeCKUMU anmnapatamu. [Tunorupyemslie nonerst Ha JIyny.
[Inanersl 3eMHOM rpynmsl. [Ipupona

Mepkypusi, Benepsl 1 Mapca. 1naneTsI-ruranTsl, MX CIIyTHUKH U KoJibLia. Mansle Tena
ConHeyHOM CUCTEMBI: aCTEPOU b, INIAHETHI-KAPJIUKHU, KOMEThI, METEOPOUIbl. MeTeopbl, 0011/ 1kl
Y METEOPUTHI.

IIpenmeTHble pe3yJabTaThbl U3y4EHHE TEMBI I03BOJISIOT:

— (opmynHrpoBaTh 1 000CHOBBIBATH OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM T'MIIOTE3BI O
¢dbopmupoBanuu Becex Tea CoIHEYHON CUCTEMBI U3 €IMHOTO T'a30IblIEBOr0 00I1aKa;

— ONIpeneniTh U pa3nuyaTh NoHATUsA (CosHEUHAs cUCTEMa, IJIaHETa, €€ CIIYTHUKH,
IJTAaHETHI 3€MHOM I'PYIIbI, TUIAHEThI-TUTAHTHI, KOJIbLIA [IJIAHET, MaJIble TeJa, aCTEPOUIbI,
IJTaHEThI-KapJIUKU, KOMETBI, METEOPOUIbI, METEOPBI, OOJIN/IbI, METEOPUTHI);

— OMHCHIBATH MPUPOTY JIYHBI U OOBSICHATH TPUIHHBI €€ OTJIMYUS OT 3eMJIH;

— TIEPEUYHUCIATh CYIECTBEHHBIC PA3IUYMS IPUPOIBI ABYX TPYII TUTAHET B OOBSICHATH
MPUYUHBI X BOSHUKHOBEHNS,

— TpoBOIUTH cpaBHeHUE Mepkypust, Benepsl 1 Mapca ¢ 3emiieit o penbedy moBepXHOCTH
U cocTaBy atMocdep, yKa3bIBaTh CJIE/bl IBOJIIOIIMOHHBIX U3MEHEHUHN MPUPOJIbI ITUX IUIAHET;

— OOBSCHATh MEXaHNU3M MAPHUKOBOTO A (deKTa u ero 3HaueHue 4711 GopMUPOBAHUS U
COXpAHEHUS YHUKAIbHOW MPUPOBI 3EMIIH;

— ONHUCHIBATh XapaKTEPHbIE OCOOCHHOCTH MPUPO/IbI IUIAHET-TUTAHTOB, UX CITYTHUKOB U
KOJIeIL;

— XapaKTepu30BaTh NPUPOy MajbiX Tesl COTHEYHOUM CUCTEMBI U OOBICHITH MPUUMHBI UX
3HAUYUTEIIbHBIX Pa3JIMuni;

— ONUCHIBATH SABIICHUSI METEOPA U 00JHIa, OOBSICHSITH MPOLIECCHI, KOTOPBIE IPOUCXOISAT
IIPH IBIKEHUH TEJI, BIETAIONINX B aTMOCc(epy IIaHeThl ¢ KOCMUYECKOH CKOPOCTBIO;

— OINKCHIBATH MOCIEACTBUS NAJAEHUS HAa 3EMIII0 KPYITHBIX METEOPUTOB;

— OOBSACHATDH CYLTHOCTh aCTEPOUIHO-KOMETHON OMACHOCTH,BO3MOXHOCTHU U CIIOCOOBI €€
MPEAOTBPALLIEHHUS.

Connue u 3Be31bI (6 1)

N3nyuenne u remneparypa Connna. Cocras u crpoerre CosHua. MICTOUYHUK €ro SJHEpIHH.
Atmocdepa Connma. ConHeyHasi akTUBHOCTD U €€ BIMSIHUE Ha 3eMITI0. 3Be3/Ibl — JaJieKue
cosiHIa. ['0IMyHBIN Mapamiakc U paccTosiHUs 10 3Be31. CBETUMOCTD, CIIEKTP, LIBET U

TCMIICpAaTypa Pa3JIMIHBbIX KJIACCOB 3BC3]1. I[I/Ial"paMMa «CIICKTP—CBCTUMOCTD». Maccel u



pa3mepsl 3Be31. Mozenu 3Be31. [lepemennblie n HecTaoHapHbie 38e31bl. Lledennpr — masku
Bcenennoii. OBotonus 38€311 pa3IMyHON MaccChl.

IIpeameTHbIe pe3yabTaTbl OCBOCHUS TEMbI [TO3BOJISIOT:

— ONIPENENATh U Pa3INyaTh MOHATUSA (3B€3/1a, MOJIEIIb 3BE3/Ibl, CBETUMOCTb, Iapcek,
CBETOBOM TON);

— XapakTepu30BaTh (huzndeckoe cocrosinue Beniectsa CoyHIA U 3B€3]1 1 HCTOYHUKH UX
SHEPTUH;

— OINHMCHIBATh BHYTpeHHee cTpoerne CoHIAa U CIIOCOOBI TIepeiaun SHEPTUU U3 IICHTPa K
MMOBEPXHOCTH;

— OOBSICHATH MEXaHU3M BO3HUKHOBEHUS Ha COJHIIE TPaHY/ISAIIUU U TISITEH,

— OMMUCHIBATH HAOIIOAEMBbI€ MPOSBICHUS COJTHEUHONW aKTUBHOCTH M MX BIIMSHUE Ha
3emiio;

— BBIYHCIIATH PACCTOSIHUE JI0 3BE3/] 10 TOANYHOMY IapaJlIaKCy;

— Ha3bIBaTh OCHOBHBIE OTJINYUTENILHBIE 0COOEHHOCTH 3B€3/1 Pa3IMYHBIX
IIOCJIEI0BATEIBHOCTEN HA AUArPAMME «CIIEKTP - CBETUMOCTBY;

— CpaBHUBATh MOJENIN PA3JIMYHBIX TUIIOB 3B€3]] C MOJIeNbI0 COJIHIIA;

— OOBSACHATH MPUUNHBI U3MEHEHUSI CBETUMOCTH MEPEMEHHBIX 3BE3]I;

— OINKCHIBATh MeXaHU3M Belbliek HoBbIX 1 CBEpXHOBBIX;

— OLIGHMBATh BPEMS CYIIECTBOBAHUS 3B€3]] B 3aBUCUMOCTH OT UX MACCHI;

— ONHUCHIBATH ATanbl GOPMUPOBAHUS U IBOJIOLUU 3BE3/IbI;

— XapaKkTepu30BaTh (PU3NYECKHUE OCOOCHHOCTH 00OBEKTOB, BOZHUKAIOIINX HA KOHEYHON
CTaJIMU HBOJIIOLIMHU 3Be3: OelbIX KapJIMKOB, HEUTPOHHBIX 3BE3/ U YEPHBIX JbIP.

Ctpoenue u 3Boaw0nusa Beesennoii (5 1)

Hama "'anaktuka. Ee pazMepsl u cTpykTypa. JIBa Tumna Hacenenus ['anakTuku.
Mesx3Be3nHas cpena: ra3 u nelib. Crinpanbhele pykasa. Sapo [Manaktuku. Obnactu
3Be371000pazoBanus. Bpamenue ["anaktuku. [Ipodiema «ckpbiToit» Maccsl. PaznooOpasue Mupa
ranaktuk. KBazapbl. CKoIJIEeHUs U CBEPXCKOIUIEHMS raJakTUK. OCHOBBI COBPEMEHHOMN
kocMmoutoruu.«KpacHoe cmemienue» u 3akoH Xa06na. Hecrannonapnas Beenennas A. A.
®puamana. boiboii B3peIB. PennkroBoe usinydeHue. Y CKOpeHue paciupeHus BeeneHHon.
«TemHas 3HEprUs» U aHTUTATOTECHHUE.

IIpeaMeTHbIe pe3yJbTAaThl U3YYEHHS TEMBI MIO3BOJISIOT:

— 0OBSCHATH CMBICI OHATHH (KocMoJiorus, Beenennas, Mmoaens Beenennoi, bonpmoit

B3PbIB, PCIIMKTOBOC HBHY‘ICHI/IC);



— XapaKTepu30BaTh OCHOBHBIC MapaMeTpsl [ amakTuku (pa3mMepsbl, COCTaB, CTPYKTypa U
KMHEMAaTHUKa);

— ONPEJIENATh PACCTOSIHUE JI0 3BE3/IHBIX CKOTUICHUH U rajlakTHK 10 1eernaM Ha OCHOBE
3aBUCHUMOCTH «IIEPHO]] — CBETHMOCTbHY;

— pacro3HaBaTh TUIIBI TATAKTHK (CIIUPATBHBIE, SJUTUNTHYCCKHUE, HEMPABHIIBLHBIC);

— CpaBHUBATh BBIBOJIBI A. DifHIITeiHA 1 A. A. @puaMaHa OTHOCUTEIIBHO MOACIN
Bcemennoii;

— 000CHOBBIBATH CITPABEIIUBOCTD Moeu Dpuamana pe3yabTaTaMu HaOJII0ICHUH
«KpPaCHOTO CMEIIECHUS» B CIIEKTPaX TaJIaKTHK;

— ¢dopmynHupoBaTh 3aKOH Xa00u1a;

— OMpPEJENATh PACCTOSIHUE JI0 TAJTaKTUK Ha OCHOBE 3aKkoHa Xab0:1a; o CBETUMOCTH
CBEpXHOBBIX;

— OIICHMBATh BO3pacT BceeneHHo# Ha 0CHOBE MOCTOSTHHON Xa00a;

— MHTEPIPETUPOBATH OOHAPYKECHHUE PEITMKTOBOTO M3TYICHHUS KaK CBUJICTEIIHCTBO B MOJIB3Y
runotesbl ['opsiaeit Beenennow;

— KJaccuUIIUPOBATH OCHOBHBIE MTEPHOIBI IBOJIIOINU BeenenHoit ¢ MOMEHTa Hadasa ee
pacmuperus — BobIoro B3peiBa;

— MHTEPIPETUPOBATH COBPEMEHHBIC JaHHBIC 00 YCKOPEHUH paciupeHus BeeneHHon Kak
pe3ynbTaTa ISUCTBUS aHTUTATOTCHUS «TEMHOU SHEPTUN» — BHUAA MaTEPUH, TPUPOA KOTOPOI
elle HeN3BEeCTHA.

Ku3ub u pazym Bo Beesiennoii (2 )

[IpobGnema cymecTBOBaHUS KU3HHA BHE 3eMJTH. Y CIIOBHSI, HEOOXOUMBIC JIJIs1 Pa3BUTHS
»u3HU. [loncku >xu3nu Ha TuTaHeTax CoaHedHOM cucTeMbl. CII0JKHBIE OpraHUYECKUe
coeuHEeHUS B KocMoce. CoBpeMeHHbIE BO3MOKHOCTH KOCMOHABTUKH U PAJMOACTPOHOMHMH IS
CBSI3M C APYrUMU HuBUIM3anusamu. [InmaHeTHble cucTeMbl y Ipyrux 3Be3z. UenoBedyecTBo
3asIBJISIET O CBOEM CYIIECTBOBAHUHU.

YueOHO-MeTOANYECKOE U MATEPHATbHO-TeXHHYeCKOe ofecreyeHne
Actponomusi. ba3oBsiii ypoBenb. 11 kiacc: yuebuux/ b.A. Boponnos-Benssimunos, E.K. Ctpayt.-M.:
Hpoda, 2018
MarepuajbHO-TEXHHYECKOe o0ecredyeHne
HoytGyx
MynpTUMEINATTPOEKTOP
OKkpaH
I'noOycel



Komnexkuun JICKTPOHHBIX 06pa30BaTeJ’[bHLIX pecypcoB

«EnrHOE OKHO JIOCTYyIa K

00pa3oBaTEeJILHBIM peECypcam»»

http://windows.edu/ru

«Enunas koymekuus upoBbIX

00pa3oBaTENILHBIX PECYPCOB)»

http://school-collektion.edu/ru

«DenepalbHBIA LIEHTP
MH(POPMAIMOHHBIX

00pa30BaTEIIbHBIX PECYPCOBY

http://fcior.edu.ru, http://eor.edu.ru

Karanor yueOHUKOB,

000pyI0BaHUSI, SITEKTPOHHBIX

pecypcoB

http://ndce.edu.ru/

ApxXuB yueOHBIX POTPaMM U

MIPE3EHTALNI

http://www.rusedu.ru/
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KaﬂeﬂnapHO-TeMaanecxoe IJIAHUPOBAHHE

Harta | Hara Kon-Bo IIpakruka
Ne o o 4acoB [TmanupyeMsble pe3ynsTaThl OCBOCHHUS MaTepHaa
Tema ypokos
n/n ia”y | ¢axr (3HaTH/yMETB)
y
AcTpoHOMUSI, ee AcCTpoHOMHSI, €€ CBS3b C IPYrUMHU HayKaMu. Pa3BuTre acTpOHOMUHM OBLIO BHI3BaHO
3HaAYeHHEe W CBSI3b C IPYTHMH NPAaKTHYECKUMH  TMOTPEOHOCTSIMH ~ YeJlOBeKa, Ha4yuHash C IIIyOOKOW JPEeBHOCTH.
1 HaykaMu (2 gyaca) AcTpoHOMUS, MaTeMaTHKa M (M3MKa Pa3BUBAINCh B TECHOM CBSI3U JPYr C JIPYroM.
IIpenmer actpoHOMUM. CtpykTypa u MacmTaObl BeenmeHHOM
[Tock  mpuMepoB,  MOATBEPXkKAAIOIIUX  MPAKTUYECKYID  HalpaBJIEHHOCTh
ACTPOHOMHH
HabntoneHnuss — ocHoBa HazemHble U KOCMUYECKHE TIPHOOPHI U METO/bI UCCIIEOBAHHS aCTPOHOMHUYECKHX
ACTPOHOMHH 00beKTOB. TelecKomnbl U paJinoTEIECKOTIbL.
2/2 BceBonHOBast acTpOHOMHS
[MpumeHeHne 3HAHMM, MONYYEHHBIX B Kypce (DU3UKH, /Ui ONMCAHHU YCTPOMCTBA
Teneckona. XapakTepUCTHKa IPEUMYIIECTB HAOIIOAEHNH, TPOBOIUMBIX U3 KOCMOCa
IIpakTHyecKkHe OCHOBBI I1p.pabora 3Be3/Has BEIMYMHA KaK XapaKTEPUCTHUKA OCBEIEHHOCTH, CO3/1aBacMON 3BE3I0M.
acTpoHoMuM (5 4acoB) CornacHO IIKajne 3BE3JHBIX BEIMYMH PAa3HOCTh HA 5 BENMYUH, pa3iudue B ITOTOKaX
3Be3gpl U CO3BE3IUA. ceeta B 100 pa3. DxBaTopuanbHasi CHCTEMa KOOPAMHAT: NPSAMOE BOCXOXKIEHHE H
HeGechbie KOOPJMHATHI. CKIIOHeHHe. Vcronb3oBaHWE 3BE3JHON KapThl Ul ONpPEAENICHUS OOBEKTOB, KOTOPbIE
1/3 3Be3HbIE KapThI. MOYKHO HaOMIOIaTh B 3aJaHHBI MOMEHT BpEMEHU
IToxnroroBka mpe3eHTanyy 00 UCTOPUN Ha3BAaHUHA CO3BE3/AUI U 3BE3.
[lpuMeHeHne 3HaHMI, MONYYEHHBIX B Kypce reorpauu, O COCTaBICHHH KapT B
pa3nuUHBIX Tpoeknusax. PaboTa co 3Be3HON KapTOM MpH OpraHM3alud M MPOBEICHUU
HaOIIOEHAI
Bunnmoe nBmxeHue 3Be3[ Beicora momoca Mupa HajJ TOPU30HTOM M €€ 3aBHCHMOCTB OT Teorpaduieckoit
o4 Ha Pa3UYHBIX TeorpaduIecKux IIMPOTHI MecTa HaOmonerns1. HeGecHsIiT MepruInaH.

IIAPOTaX.

Kynesmunamms cBetmnn. OmpezaerneHue reorpaudeckodl IUPOTH 10 W3MEPEHHUIO

BBICOTBI 3B€3/] B MOMCHT UX KYJIbMHWHAIIUU




XapaKTepI/ICTI/IKa OTJIMYUTEILHEIX OCOOCHHOCTEH CYTOYHOI'O JABMIKCHUA 3BC3]] Ha

IMOJIIOCAaX, OKBATOPC U B CPCAHUX HINPOTAX 3emim

3/5

FOZ[I/I‘IHOG JBH)KCHUC

Couaiia mo HeOy. DKJIUNTHKA.

OKIWMIITHKa W 30AMAaKaJbHbIE CO3Be3AWs. HakKIOH HSKIMNTUKM K HeOeCHOMY
skBaTopy. [lonoxxenne ConHIa Ha SKINNTUKE B JHA PABHOAECHCTBUI M COTHIIECTOSHHUH.
W3MeHeHne B TedeHWE Troja TPOAODKUTENBHOCTH JHS M HOYM HAa Pa3IMYHBIX
reorpaMuecKuX MHUPOTax

XapakreprcTHKa OCOOCHHOCTEH cyTroyHoro nBrkeHusi CoJNHIIA Ha MOJIOCaX,

OKBATOPEC U B CPECIHUX MIUPOTAX 3emiu

4/6

Hewkenue u ¢asbl JIyHBIL

3atmenus ConHua u JIyHsl.

Jlyna — Ommxkaiiniee k 3emiie HeOEeCHOE TENO, €€ CAMHCTBEHHBIN €CTECTBCHHBIH
cnytHuK. [lepron obpatenus JIyHsl BOKpyr

3eMJIi U BOKPYT CBOEH OCH — cuAepudecKuil (3Be3AHbIi) Mecsi. CHHOIMYECKHi
MeCsIll — TIePHOI IOJTHOM CMeHbI (a3 JIyHbl. YcnoBHS HACTYIUIEHHSI COJIHEYHBIX U
JOyHHBIX 3aTMeHud. VX mepuommuHocTb. IlonmHbIe, YacTHBIE W  KOIbIIEOOpa3HbIE
3atmenus Connua. Ilonnble u wacTHble 3aTMenus JlyHsl IIpeaBeraucinenue Oynymmx
3aTMEHUI

N3yuenue ocHOBHBIX (a3 Jlynsl. OnucaHue Mopsaka UX CMEHbl. AHAJIU3 NPUYMH,
no koropbiM JlyHa Bcerga oOpaiieHa K 3emiie OHOH CTOPOHOU.

Omnmcanne B3aUMHOrO pacnoiokeHus 3emud, Jlynsr m ConmHIa B MOMEHTHI
3aTMeHuil. OOBsACHeHHEe NpHUYMH, MO KoTopbIM 3aTMeHus Comama u JlyHBI He

MIPOUCXOAT KaXKABII MecsI]

5/7

Bpewms u xanennaps.

Tounoe Bpemsi W ompenenenue reorpaduueckoi monrorel. YacoBbie mosica.
MectHoe © TOsicHOe, JieTHee W 3uMHee BpeMms. KaneHmaps — cucrema cuera
JUTATENTFHBIX TPOMEXYTKOB BpeMeHH. VcTopus kaneHmapsi.

Bucoxocuslie Tonpl. CTapblif 1 HOBBIN CTHIID

ITonroroBka u mpe3eHTaIs COOOIEHU 00 HCTOPUH KaJleHIAPSL.

Anann3 HeoOXOAMMOCTH BBEJCHUS YACOBBIX IOSCOB, BUCOKOCHBIX JIET M HOBOI'O

KaJICHIApHOT'O CTHIIA

1/8

Ctpoenue CosneuHoi

cucrems! (7 uacoB)

Pemmenne

3a1a4

l'eonenTpuueckas cucrema mupa Apucrorensi-Iltonemes. Cucrema SMHAIUKIOB U

muddepentoB it oOBsICHEHWS] TeTIeoOpa3HOro BwkeHus maHer. Co3naHue




PasButue mnpencraBieHuit

0 CTPOCHHHU MUpA.

KomnepHukom renmoueHTpuyeckoi cuctembl Mupa. Pons Tanumnest B CTAaHOBIEHUH HOBOM
CUCTEMBI MUpa

ITomroroBka w mpe3eHTAIWsT COOOIICHUS O 3HAYCHUHM OTKphITHHA KomepHuka u
Tamutes aas GopMUpOBaHUS HAYIHOW KaPTHHBI MUDA.

OOBsicHEHHE TTEeTIICOOPAa3HOrO JBWKCHUS IUIAHET ¢ MCIOIB30BAHUEM JIUIMKIOB H

mddepenTon

2/9

Kondpurypauun  naner.

CUHOIMYECKUH TIEPUOI.

Pemenne

3aJga4

BHyTtpenHue u BHemHue ruiaHeTsl. KoHdurypaumu miaHer: TpPOTHBOCTOSHHE H
coeauHenue. [leproandyeckoe N3MEHEHNE YCIOBUN BUIUMOCTH BHYTPEHHHUX U BHEIIHUX
miaHeT. CBfA3b CHHOIMYECKOTO M CHAEPUYECKOro (3BE3IHOr0) IEPUOAOB OOpaleHUs
TUTAHET

Onucanue yCcIOBMH  BHAMMOCTH  IUIAaHET, HAXONAIIMXCA B  Pa3IUYHBIX
KOHpUrypamusx. PerieHne 3amau Ha BBIYKMCICHHE 3BE3/IHBIX MEPHOJOB OOpaIIeHHs

BHYTPCHHHX U BHCHIHUX IUIAHET

3/10

3aKOHBI JBMXXCHHUA IINIAHCT

CoJIHEYHOH CHUCTEMBI.

Pemenne

3a71a4

Tpu 3akonHa Kemnepa. Omumnc. V3MeHeHHEe CKOPOCTH JBIDKEHMS IUIAHET I10
snmunTrYeckuM opoutam. Otkpeitie Kemnepom 3akOHOB ABMKEHUS TUIAHET — BaKHBIH
IIar Ha IyTH CTAHOBJICHWS MEXaHUKH. TpeTHil 3aKOH — OCHOBA [JISl BBIYMCIICHUS
OTHOCHUTEJIBHBIX paccTOsHUH manet or ComHIa

Anann3 3akoHoB Kemiepa, Mx 3HaueHWs Ui pa3BUTUS (PU3UKH M aCTPOHOMHH.
Pemenne 3amay Ha BBIYMCIEHHE PACCTOSHUH IUtaHeT oT CoOJNHIA HA OCHOBE TPETHEro

3akoHa Kemnepa

4/11

Omnpenenenue paccTOSHUMN
u pa3mepoB Ten B CoONHEYHOH

CHUCTEME.

Pemmenne

3a1a4

Pasmepsr u ¢popma 3emnu. Tpuanrymsius. [opu30HTAIBHBIHN Hapailiake. YTIIOBbIE
U JINHEWHBIE pa3Mepsl Tel COTHEYHOM CUCTEMBI

Perrenne 3a1a4 Ha BRIYUCIICHHUE PACCTOSIHAN U pa3MepOB 0OBEKTOB

5/12

[IpakTryeckas pabota ¢

mw1aHoM COJTHEYHOM CHCTEMBL.

IIp.pabora

IImar Conmewnoit cuctemMbl B Macmrabe | cM k 30 MIH KM C yKa3aHHEM
MOJIOKEHUS TUIAaHET Ha OpOHMTax coryiacHo AaHHBIM «lIIKOJIBHOrO acTpOHOMHYECKOrOo
KaJIeHIaps»» Ha TeKYIUi yaeOHBIHA rof

IToctpoenne mnana ComHEYHOW CHCTEMBI B MPHHATOM MaciuTade C yKa3aHHHd €M
MONOKEHUSI TUIaHeT Ha opbOutax. OmpeneneHre BO3MOKHOCTH WX HAONIONCHUS Ha

3aJJaHHYIO JaTy




OTkpbITHE W TPUMEHEHUE Pemenne IlonTBEepxkIeHNE CHOPaBEAJUBOCTH 3aKOHA TATOTEHHMs A8 JIyHBl W IIaHeT.
3aKOHA BCEMUPHOTO TATOTEHUS. 3a1a4y Bosmymie Hust B aBrmxeHun Ten ConHedHOM cucrembl. OTKpbITHE ITaHeTs! HenTyl.
6/13 Omnpenenenne Macchl HeOecHBIX Tell. Macca | IIIOTHOCTh 3eMITH. [IpHTiBEI B OTIIMBEI
Pemenne 3amay Ha BbIUMCIEHHME Macchl IuiaHeT. OObsSCHEHHE MeXaHW3Ma
BO3HUKHOBEHUSI BO3MYIIECHUI U IPUIUBOB
JIBM>KEeHNE UCKYCCTBEHHBIX Bpewms crapta KA 1 Tpaekropuu monera K IulaHeTaM M ApyruM tenaM CoaHeuHOH
CIIyTHUKOB M  KOCMHYECKHX CHCTeMBl. BpINoNHEeHHe MaHEBPOB, HEOOXOAWMBIX [UIsS IOC3AKH Ha TOBEPXHOCTh
7/14 ammmapatoB (KA). TUTAHETHI WJTH BBIXOJIa Ha OPOUTY BOKPYT HEE
ITonroroBka W mpeseHTanus cooOmieHuss o KA, wuccmemyromumx NOpUpOIy Tel
ConHeuHO! CHCTEMBI
Ilpupona Tea COJTHEUHOM l'umore3a o ¢opmupoBannu Bcex Ten COMHEYHOH CHCTEMBI B IpoIecce
1 cucrembl (8 yacoB) JUTUTEITLHON 3BOJIIOIMH XOJIOJHOIO ra30MblIeBoro oonaka. OObICHEHHUE UX HMPUPOIBI HA
s ConmHeuyHast cUCTeMa Kak OCHOBE 3TOI THIOTE3HI
KOMIUIEKC Tell, HIMEIOIIUX 001Iee AHanu3 OCHOBHBIX MOJOXKEHHI COBPEMEHHBIX INPEACTaBICHUIN O NMPOUCXOXKACHUH
MPOUCXOXKICHHUE. ten ConHeuHol cucteMbl
3emins u Jlyna - nBoiiHas Kpatkue ceenenns o npupone 3emun. YcnoBus Ha nosepxHocTH JIyHsl. [[Ba Tuma
IUIaHEeTa. JYHHOH MOBEPXHOCTH — MOpPS M MaTepUKH. ['Opbl, KpaTepbl U Apyrue GopMbl penbeda.
[poueccot  ¢dopmupoBanust moBepxHoct JlyHsl u ee penbeda. PesyabraTs
UCCIIEZIOBAaHUM, MPOBEACHHBIX AaBTOMATHYECKUMM ammaparaMd U acTpPOHAaBTaMH.
Buyrpennee crpoenue JlyHbl. XMMUUECKH COCTaB JIYHHBIX Opo. OOHApY)KEHUE BOJIBI
2/16 Ha Jlyne. TlepcniektuBbl ocBoeHus JIyHbI
Ha ocHoBe 3HaHWi1 U3 Kypca reorpaduu cpaBHEHHE MPUPOIBI 3€MIIA C TPHPOIOH
Jlynbl. OObsCHEHHE TIPHYMHBI OTCYTCTBHUSA y JIyHBI atMochepbl. OnucaHne OCHOBHBIX
(hopM ITyHHOH MOBEPXHOCTH M UX TPOUCXOXKICHUSI.
IloaroroBka m mpe3eHTanust coodmmeHns o0 uccnenoBanusx JIyHbl, TPOBEIEHHBIX
CpeICcTBaMU KOCMOHABTHKHU
JIBe TpymITBI TIIaHeT. AHann3 OCHOBHBIX XapaKTEPUCTHK IUIAHET. Pas3meneHne mimaHeT MO pa3Mepam,
3/17 Macce M cpeaHed IUIOTHOCTH. IlmaHeTel 3eMHOM Trpynnbl U IUIAHETHI-TUTAaHTHL. MX

pasiinyus




Ananu3 TaOIUYHBIX JaHHBIX, MPU3HAKOB CXOACTBA U pa3J'[H‘-IPII71 HN3y4aCMbIX

00BEKTOB, KJIacCU(HKAII 00HEKTOB

4/18

IIpupona mmaHeT 3eMHOU

TpYIIIBI

CXO0ACTBO BHYTPEHHETO CTPOEHUS U XHMMHUYECKOrO COCTaBa IUIAHET 3€MHOU
rpynnbl. Penbed moBepxHocTH. BynkaHW3M M TEeKTOHMKA. MeTEOpPHUTHBIE KpaTephl.
OcoOeHHOCTH TeMIlepaTypHBIX yciioBud Ha Mepkypun, Benepe u Mapce. Otiamums
cocraBa armoc(eps! 3emnu or atMochep Mapca u Benepsl. Ce30HHBIE U3MEHEHHS B
aTMocepe u Ha noBepxHocTH Mapca. CocrosHue Boabl Ha Mapce B IpOILIOM U B
HacTosIee BpeMs. DBOMoLUs Npupo sl naneT. [loncku xu3Hu Ha Mapce

Ha ocHoBe 3HaHWII (HU3MYECKMX 3aKOHOB OOBSICHEHHE SBICHWI M IIPOIIECCOB,
NPOUCXOIMX B arMocdepax mmiaHer. OmucaHue W CpaBHEHHE NPHPOABI IUIAHET
3eMHOM Tpynmbl. OOBsICHEHHE TPUYMH CYIIECTBYIOIIMX paznuuuid. [logroroBka u

Mpe3eHTAINS COOOLICHUSI O Pe3yJIbTaTaxX UCCIIEIOBAHUI TIAHET 3eMHOM TPYIIITBI

5/19

Ypok-nucckycust
«ITapaukoBeiii 3¢(deKT: Mmoab3a

WIN Bpea?»

OOCyXJIeHne pa3IM4YHbIX AaCIEKTOB MpPOOJIeM, CBS3aHHBIX C  CYIIECTBOBAaHHUEM
MapHUKOBOTO 3(dekra W ero ponu B (HOPMHPOBAHMM W COXPAHEHUHM YHHKAJIbHOM
MPUPOABI 3eMITn

[MoaroToBka 1 npe3eHTalys COOOLIEHHS MO ATOH MpobieMe. YdacTue B TUCKYCCHH

6/20

HHaHCTLI-I‘I/II‘aHTLI, ux

CIIYTHUKHU U KOJIbIIA.

XUMHUUYECKUH COCTaB U BHYTPEHHEE CTPOEHUE TUIAHET-TUTAHTOB.

Ucrounnku sHepruu B Hexpax IniaHeT. OOnmauHbId MOKpPOB M aTMocdepHas
UpKynsanust. PazHooOpasue mpuponpl CIyTHUKOB. CXOICTBO NMPUPOIBI CIIyTHUKOB C
TUIaHeTaMu 3eMHOW rpynmsl U JlyHoil. Hanuume atmocdep y KpyNHEHIIUX CITyTHUKOB.
CtpoeHue 1 cocTaB KoJel|

Ha ocHoBe 3HaHMH 3aKOHOB ()HM3HKH OINUCAHHWE IPUPOIBI IUIAHET-THI'aHTOB.
IToaroroBka m mpe3eHTanusl COOOIIEHHSI O HOBBIX PE3YIbTAaTaxX HCCIIENOBAHMN IUIAHET-

TUTaHTOB, UX CITYTHHUKOB 1 KOJICII. Ananmz ONPEACIICHU ITOHATHA (IIJIAHETA»

7121

Mansie Ttema CoiHEYHOH

CHUCTCMBbI

Acrteponnipl TaBHOro mosica. VX pasMepsl M 4HCIEHHOCTh. Manble Tena mosica
Koiinepa. Ilnyron m npyrue kapiaukoBble maHeTbl. Komersl. X cTpoeHue u cocrtas.
OpOuts komer. O0IIas YUCTCHHOCTH KOMET.

Komernoe obmako OopTa. ACTEpOMIHO-KOMETHAs OMAacHOCTb. B03-MOXHOCTH U

CII0COOKI ee IPpEAOTBPALICHUA




OmnucaHue BHEIIHETO BHUJIA acTepoufioB M KoMeT. OObsCHEHHE IIPOIECCOB,
MPOUCXOJIIINX B KOMETe, IPH U3MEHEHHH ee paccTosiHus oT CoiHIa.
[MoaroroBka W mpe3eHTanusl COOOIIEHHS O CHOC00ax OOHApYXEHUs! OMaCHBIX

KOCMHYECKHX 00BEKTOB U OpEeaAOTBpalICHUA UX CTOJIKHOBCHUS C 3emiteit

8/22

Merteopsl, OONHIBI,

MCTCOPUTHI.

OnuHouHble MeTeopbl. CkopocTH BeTpeud ¢ 3emieil. HeGosplme Teaa (METEOpOUIBI).
nMeTeopHbIe MOTOKH, UX CBs3b ¢ KoMeTamu. KpymHbie Tena. SIBnenue 6onuaa, majaeHue
mereoputa. Knaccuukaiiys eTeopuros:
JKeJIE3HbIE, KAMEHHBIE, JKEIE30KAMEHHBIE
Ha ocHoBe 3HaHUS 3aKOHOB (DM3WKU OIKMCAHME U OOBSICHEHWE SIBICHHN MeTeopa W

6omuna. [ToaroroBka coobIIEHHs O TaACHUM HanOOJIee H3BECTHBIX METCOPUTOB

1/23

Connume um 3Be3npl (6
4acoB)
Conmune: ero cocraB u

BHYTPEHHEC CTPOCHUEC.

Uctounuk sueprum ConHila W 3Be31 — TepMmosifiepHble peakiuu. IlepeHoc
sHepruu BHyTpu Connna. Ctpoenue ero atmocdepsl. ['panysiius. ConHeuHass KOpOHa.
OOHapyKeHHe ITOTOKa COTHEYHBIX HEWTPUHO. 3HAUCHUE ITOTO OTKPBITHS ISl GU3UKH U
acTpou3uKn

Ha ocHoBe 3HaHMii (M3MYECKUX 3aKOHOB OIMCAHHE U OOBSICHEHUE SIBJICHHH U
nponeccos, HaOmomaeMmblx Ha ConHue. Onmcanue IPOLECCOB, NMPOUCXOASAIIUX IPH

TEPMOSIIEPHBIX PEAKIHMAX TPOTOH-TIPOTOHHOIO LIUKJIA

2124

ConHevHast aKTUBHOCTh H

€€ BIMSHNE Ha 3eMITIO.

[IposiBIIeHUST COMHEYHOH AaKTHMBHOCTH: COJHEYHBIE ITHA, NPOTyOepaHLb,
BCTIBIIIKH, KOPOHAJIbHBIE BBIOPOCH! Macchl. IloToku comHeuHo mia3mbl. VX BausHHE Ha
cocrosHre Marautocdepsl 3emnu. MarHuTHble OypH, IMOJNAPHBIE CUSHUS W JpYrue
reopU3MYECcKHe ABICHNUS, BIMAIONINE Ha PalloCBs3b, COOU B JMHHAX HIIEKTPOIIEPEIadH.
Ilepnon n3MEHEHMs COMHEYHON aKTUBHOCTH

Ha ocHoBe 3HaHWiI O IUIa3Me, MOJTYYEHHBIX B Kypce (H3HUKH, OIHMCAHHE
00pa3oBaHMs IATEH, NPOTYOEPaHIEB M APYIHX IPOSBICHUH COTHEYHOW AKTUBHOCTH.
XapakTepucTHKa TPOLIECCOB CONHEYHOM AaKTHBHOCTH W MEXaHW3Ma HX BIMSHHSA Ha

3eMitro

3/25

duznyeckas pupoaa

3BE3.

3Be3ga — TPUPOAHBIA  TepMOsIepHBIA  peakTop. CBETUMOCTH — 3BE3IBI.
Mmuoroo6pa3ne mupa 3Be3n. WX crekTpaibHas KiacCHQHUKAnus. 3BE3IBI-TUTAHTHl H

3BC3AbI-KAPJINKH. I[I/Ial"paMMa «CIICKTP — CBCTHUMOCTb». I[BOﬁHLIe W KpaTHBIC 3BC3/IbI.




3BC3HHLI€ ckomienus. MIx coctaB u BO3pacT

OnpeneﬂeHHe IIOHATHUA <«3BE3aa». VkazaHue MOJ0KEHUS 3BC€3J] Ha Auarpamme

«CIIEKTP — CBETUMOCTb» COINIACHO MX XapaKTepPUCTHKAaM. AHAIU3 OCHOBHBIX TPy
JarpaMMel
[lepemennsie u Hedennp — npupoaHbie aBTOKOJIe0aTENbHBIE CUCTEMBI. 3aBUCUMOCTD «IIEPHO —
HECTal[MOHAPHBIE 3BE3/bI. CBETHMOCTBY». 3aTMEHHO-JBOMHBIE 3Be3/bl. Benblmku HOBBIX — sBIEHHE B TECHBIX
cucreMax ABOMHBIX 3Be3l. OTKPBITHE «3K30IUIAHET» — IUIaHET U IJIAaHETHBIX CHCTEM
4/26 BOKPYT JIPYTUX 3BE3]1
Ha ocHoBe 3HaHWiI 1O (Qu3MKe onHMcaHue IyJabcalu Ledeu Kak aBTo-
konebarenpHOro mpouecca. [loaroroBka cooOmieHns o crnocobdax OOHapYKEHHs
«3K30IUTaHET» U MOYICHHBIX Pe3yJbTaTax
OBomonus 3Be31. 3aBHCUMOCTh CKOPOCTH U TIPOJODKUTEIFHOCTH ABOJIONMM 3BE3Jl OT MX MAacCCHI.
Bembiiika CBepXHOBOW — B3PBIB 3BE3/IbI B KOHIIE €€ 3BOJIONUH. KoHeuHble cTaguu
&/27 ’KM3HU 3Be3/1: Oelble KapJIMK1, HeWTPOHHBIE 3Be3 bl (ITyJIbCaphl), YEPHBIE IBIPHI
Ha ocHoBe 3HaHWii M0 (U3MKE OLIEHKA BPEMEHH CBEYCHHS 3BE3Jbl M0 W3BECTHOM
Macce 3alacoB BOJOPOAA; IS OMUCAHHMA NPHUPOIBl OOBEKTOB HA KOHEYHOH CTaauH
3BOJTIOLIUH 3BE3]L
IIpoBepounas pabora IIpoBepounas pabota mo Temam: «Ctpoenne CoaHeuHo# cucteMb», «lIpupona Ten
«CoHre "u CoHeuHas ConHeuHo#1 cucTteMbl», «COIHIIE U 3BE3/IbI»
CUCTEMAY. IToxnroroBka K mpoBepoyHON paboTe.
6/28 IoBTOpeHwUe:
—OCHOBHBIX BOIIPOCOB TEM;
—CIoco00B pemIeHus 3a/1aY;
—IIPUEMOB NIPAKTHUECKOI paboThI ¢ Ti1aHOM COTHEYHON CHCTEMBI
CTpoeHne u 3BOJIOLHS Pasmeps! u ctpoenue ["anaktuku. Pacnonoxenne u nsmwkenne Conana. [lockas u
BCeJIeHHOH (5 yacoB) chepudeckass moacucteMbl lamakTuku. Sopo W crnmpanpHble pykaBa [ amakTHKW.
1/29 Hama 'anakTuka. Bpamenne ["anakTiku u mpobiieMa «CKpPBITOH MacChD»

Omnmcanmne cTpoeHus U CTpyKTypbl ['amaktuku. M3ydeHne OOBEKTOB IDIOCKOW H

C(i)epI/I‘ICCKOI\/'I IIOACHUCTEM. HO,I[FOTOBKa COO6IIICHI/I$I O PAa3BUTUU I/ICCJ'IC,Z[OBaHI/Iﬁ




T"anakTukn

2/30

Hama I"'anakTuka.

Pammomsmydenre  MEX3BE3AHOTO  BEIECTBA. Ero  cocras. Oo6nactu
3Be37000pazoBanmsa. OOHApPY)KEHUE CIOXKHBIX OPraHUYECKHX MOJEKyl. B3amMocBs3b
3BE3]] M MEXK3BE3OHOW cpenbl. [lmaHeTapHBle TYMaHHOCTH — OCTaTKH BCIIBIIICK
CBEpXHOBBIX 3BE3]T

Ha ocHOoBe 3Haumii 10 (Qu3MKe OOBACHCHHWE pPA3IMYHBIX MEXaHU3MOB
pamuomsnydenus. Omnucanue Tporecca (HOPMUPOBAHUS 3BE3I M3 XOJOIHBIX

ra3onbUIEBLIX 00JaKOB

3/31

pyrue 3Be3HBIE CUCTEMBI

— IraJJaKTHKH.

CroupanbHble, SJUTMNTHYECKUE W HENMpaBWIbHbIE TaJaKTHUKU. VX OTIUYMUTENbHBIS
0COOEHHOCTH, pa3Mepbl, Macca, KOIUYeCTBO 3Be31l. CBepXMAaCCHUBHBIC YCpPHBIC IBIPHI B
saapax rajmakTk. KBazapel u paguoranaktuku. B3aumMoneicTByrommue TralaKTHKH.
CKOIJIEHUS 1 CBEPXCKOIIIEHUS TalaKTHK

OnpeneneHre THMOB rajxakTuk. [1oAroToBka cooOMCHNS 0 HaNOOJIee HHTEPECHBIX

HCCJIEJOBAHUAX I'aJIaKTUK, KBA3apOB U APYTUX AAJICKHUX 005b-EKTOB

4/32

Kocmomnorns mnawama XX

BCKa.

Obmast Teopust oTHocutTenbHOCTH. CrammoHapHas Bceemennas A. JinmTeiHa.
BeiBog A. A. ®punmana o HectaumoHapHocTu Bceenennoil. «KpacHoe cMemienue» B
CIEKTpax TajakTHK U 3akoH XaObOua. Pacummpenne BceeneHHOM POMCXOANUT OIHOPOIHO
Y U30TPOITHO

[pumenenne npuniuna Joriepa s 00bACHEHHS «KPACHOTO MEIIEHUS.

IoaroroBka coobuieHus o nesrenpHocTH Xab0ma u Opunmana.

Jloka3aTenbCTBO — CIIPaBEAJIMBOCTH  3akoHa  XabOma g HaOmomarens,

PacnonoKeHHOT0 B JII000 rajJakTHKe

5/33

OCHOBHI COBPEMEHHOM

KOCMOJIOI'UH.

l'mmoreza I'. A. T'amoBa o ropsuem Haudane BceneHHo#, ee 00OCHOBaHWE M
noATBepKIeHNe. PenmkroBoe m3mydenune. Teopus bompmoro B3psBa. OOpa3oBaHme
XMUMHUYECKHX 37eMeHTOB. DopMHpoBaHNE TaaKTHK M 3BE3[. Y CKOPEHHE PACIIHPEHUS
Bceenennoii. «TemHast SHEPTUS» U AHTUTIATOTEHUE

IToaroroBka u mpe3eHTamusi COOOIIEHHS O NESTENLHOCTH ['amMoBa W JaypeaToB

HoGeneBckoit mpeMun 1mo Gu3uKe 3a paboThI IO KOCMOJIOTHH
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Kuzue u  pasym BoO

Hp06neMa CYHICCTBOBAHUS JKU3HU BHC 3emin. YCJ'IOBI/ISI, HCO6XOZ[I/IMLIC JJIsL




BCEJICHHOI (1 4) VYpoxk — pazButust >ku3HH. [lowicku >ku3HM Ha MiaHetax ConHeuHod cucTeMbl. ClIOXKHBIE
koHpepeHtms «OAUMHOKH JTH MBI OpraHMYecKre COeAUHEHUsI B kocMoce. COBpEMEHHbBIE BOZMOKHOCTH PaAMOacTpOHOMUHN
BO Bcenennoi?» Y KOCMOHABTHKH JIJIS1 CBSI3U C APYTUMH UUBUWIM3ALUSIMU. [TaHETHBIE CUCTEMBI Y IPYTHX
3Be3]1. UelloBeuecTBO 3asBIISET O CBOEM CYILECTBOBAHUH

ITomroroBka ¥ mpe3eHTAIMs COOOIICHHUSI O COBPEMCHHOM COCTOSHHH HAYYHBIX
UCCTICIOBAaHUK IO TpoOJIeMe CYIISCTBOBAaHHMS BHE3EMHOW JKM3HM BO BceleHHOM.

VYuacTue B JUCKYCCHH TI0 3TOH npobieme




