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IlosicHUTEeIbHAA 3alIMCKA.

HOpMaTI/IBHaH OCHOBAa, peaju3alvu NMporpamMmmal.

Pabouyas mporpamma o acTpOHOMHH COCTaBJIEHA B COOTBETCTBUU C TpeOoBaHUAMH DenepaaIbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaH1apTa
cpenHero o0Iero 00pa3oBaHust; TPEOOBAHUSMU K pPE3yJIbTaTaM OCBOCHHUS OCHOBHOUM 00pa30BaTeIbHON MPOTPaMMBbI; IIPUMEPHOMN MPOTPAMMBI CpeTHEH
(mostHO¥) 001Ie00pa30BaTEILHOM MIKOJIBI M aBTOPCKOM ITporpamMmsl (0a30BbIi ypoBeHb) yueoHoro npenmera ACTPOHOMMUS 11 knace. (aBTopsI
nporpamMmbl b.A. Bopormos-Benssimunos, E.K. Ctpayr, M.: llpoda, 2017r.), pekoMeH10BaHHAs THCHBMOM JIeTIapTaMEHTa TOCYIapCTBEHHOM TTOJIUTHKH
B o0pazoBannu MO u H P® ot 07.07.20051. Ne03-1263.

B cooTtBercTBHM ¢ npukazom MunmnctepcTBa oOpa3zoBanus u Hayku Poccuiickoit deneparuu ot 7 utons 2017 roma Ne 506 «O BHeceHUU U3MEHEHUH B
(dhenepanbHBIf KOMIIOHEHT TOCYAapCTBEHHBIX 00Pa30BaTENIbHBIX CTAHIAPTOB HAYAJILHOTO 00I11eT0, OCHOBHOTO OOIIETr0 U CpeHero (IMOJIHOT0) 00IIero
00pa3zoBaHus», YTBEPKICHHBIN MTprKa3oM MuHHCTepcTBa 00pasoBanus Poccutickoit @enepanuu ot 5 mapta 2004 r. Ne 1089, BBO AMTCS CTaHAApPT
cpenHero (MmoaHOTro) 001Iero oopa3oBaHusl O aCTPOHOMUH (0a30BBI YPOBEHB ).

CornacHo yueOHOMY IJIaHy MIPeIMET aCTPOHOMHUSI OTHOCUTCS K 00J1acTH €CTECTBEHHBIX HAayK M Ha ero uzydenue B 11 kiacce orBonutcs 34 yaca (34
y4eOHBIX HEJIeTN), U3 pacueTa | yac B Helem0. YPoBeHb 00yUeHHS - OA30BBIi.

Ileau u 3agauy M3VUEHHUSI ACTPOHOMMH.

N3ydyenue actpoHoMHUM Ha 0a30BOM YpOBHE CpeaHero (MOoJHOro) oOmero o0pa3oBaHUs HANpPaBICHO Ha JOCTH)KCHHE CIEIYIOIIUX IIeJei:
MMO3HAKOMUTHCS C HAYYHBIMH METO/IaMU U UCTOpUeH n3yueHus: BeeneHHol;

® [IOJYYHUTH IPCACTABICHUEC O ,I[efICTBI/II/I BO Bcenennoit (bl/ISI/ILIeCKI/IX 3aKOHOB, OTKPBITEIX B 3EMHBIX YCIIOBUAX, U CAUHCTBC ME€raMupa 1 MUKpOMHUpa,
e 0co3HaTh cBoe MecTO B COJTHEUHOH CHCTEME U FaJ’IaKTI/IKe;

¢ OIOYTUTH CBA3b CBOCTO CYLICCTBOBAHUSA CO BCEH PICTOpPICﬁ 9BOJIFOLINH MCTaFaJ'IaKTI/IKI/I;

L4 BLIpa6OTaTI> CO3HATCJIIbHOC OTHOIICHUEC K aKTHBHO BHeﬂpHeMOﬁ B Hally XU3Hb aCTPOJIOTHUU U APYTUM OKKYJIbTHBIM (330TepI/I‘leCKI/IM) HayKaM.

® [IOHATH CYHIHOCTb ITOBCCAHCBHO Ha6J'IIOJIaeMI:>IX " PEAKHUX ACTPOHOMUHNYCCKUX HBHeHHﬁ;

® OCO3HaHHuC HpHHHHHHaﬂBHOﬁ poJin aCTpOHOMHUH B IO3HAHUU (I)YHI[&MCHT&HBHBIX 3aKOHOB MNPpHUPOABI U (I)OpMI/IpOBaHI/ISI CCTeCTBeHHOHay‘{HOﬁ
KapTUHBI MUPA,



e qnpuoOpereHHe 3HAHUN O (U3NYECKON MPUPOAE HEOECHBIX TEN U CHUCTEM, CTPOCHHS SBOJIIOLMHU BceneHHOW, MpOCTPaHCTBEHHBIX M BPEMEHHBIX
Mmacitabax Beenennoit, Hanbosee BaXXHBIX aCTPOHOMHUYECKHX OTKPBITUSAX, OTIPEICIMBIINX PAa3BUTHE HAYKHU U TEXHHKH;

L4 OBJIAICHUC YMCHUAMU OOBICHATH BUJIHUMOC ITOJIOXKCHUE U ABHIXCHUC HEOECHBIX Tl IMPUHLOUIIAMHA OIMPECACIICHUSA MCCTOIIOJIOKCHUA U BPEMCHHU I10
ACTPOHOMHYCCKHUM 06T)€KT3,M, HaBbIKaMHU IMPAKTUYCCKOI'0 UCIIOJIb30BaAHUSA KOMIIBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ AJId ONpeaACICHUS BUJa 3BC3AHOTO HeOa B
KOHKPCTHOM ITYHKTC IAJId 3aJaHHOI'O BPEMCHH,

® pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYAIIbHBIX U TBOPYECKHX CIIOCOOHOCTEN B Mpoliecce MPUOOPETeHUs 3HAHUI 10 aCTPOHOMHH C
HCII0JIb30BAHNEM PA3IMYHBIX HICTOYHUKOB MH(OPMALIUK U COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

e (GopMHUPOBAHME HAYIHOTO MHUPOBO33PEHUS;

e (¢dopMHpOBaHHE HABHIKOB HCIIOJIH30BAHUS ECTECTBEHHOHAYYHBIX W (PU3MKO-MATEMAaTUUECKUX 3HAHUU JIT OOBEKTHOTO aHalM3a YCTPOWCTBA
OKPYXAIOIEro MUpPa Ha MMPUMeEpe JOCTHKEHUN COBPEMEHHOM acTpO(U3HKH, ACTPOHOMHH W KOCMOHABTHKH.

VY4eOnblli mpeaMer «ACTpPOHOMHS» HampaBlieH Ha (OPMHUPOBAHHE Yy YYAIIUXCS €CTECTBEHHOHAYYHOW KAapTHHBI MHUpa, MO3HABAaTEIbHBIX
HMHTEPECOB, UHTEIUICKTYaIbHBIX U TBOPUYECKUX criocoOHOcTel. OH UrpaeT BaKHYIO pOJb B CTAHOBJICHUM TPaKJAHCKOM MO3MLIMU W MaTPUOTHUYECKOM
BOCITUTaHHUH BBIITYCKHUKOB, TaK Kak Poccus 3aHMMaeT TUIUpYIOIIKe MO3ULUU B MUPE B Pa3BUTHUU ACTPOHOMHUH, KOCMOHABTHKU U KOCMO(MU3HKH.

I'maBHasg 3amaya Kypca — JaTh YdallUMCS LEIOCTHOE TMPEACTaBICHHE O CTPOEHUU M DBOJIONUM BcelneHHOHM, pacKphITh Iepel HUMU
acTpoHOMHYECKyI0 KapTuHy mMupa XX B. OTcrosa cienyer, 4TO OCHOBHOW yIOp MpU HM3YYEHUU ACTPOHOMHUH JIOJDKEH OBITh CAeNaH Ha BOIPOCHI
acTpo(U3HUKH, BHETAIAKTUYECKON aCTPOHOMUM, KOCMOTOHUHU U KOCMOJIOTHH.

O0Ias XapaKkTepUCTHKA YIEOHOro nmpeaMera:

Kypc actpoHOMHHM HE TOJIBKO 3aBeplIaeT PU3UKO-MaTeMaTHUYeCKOe 00pa30BaHue, HO U HeceT B ceOe ONpeieeHHbIH 001eHay HbII 1
KyJIBTYPHBIN MOTEHIHAT. ACTPOHOMMUS SBJISIETCA 3aBepuiaronieil puiaocopckoit 1 MUPOBO33PEHUYECKON AUCIUIIIMHOM, U €€ MPeroiaBaHue eCTh
HE00X0AUMOCTh JJIs1 KAaUE€CTBEHHOTO MOJIHOI'O €CTECTBEHHOHAYUYHOTO 00pa3zoBaHus. be3 cnennanbHoro GopMupoBaHusi ACTPOHOMUYECKUX 3HAHUH He
MOKeT c(pOpMUPOBATHCS €CTECTBEHHOHAYYHOE MUPOBO33pEHHUE, 1IeTbHAs (Pu3nYecKas KapTHHA MUpa. ACTPOHOMMSI MOKET M0Ka3aTh €MHCTBO
3aKOHOB IPHUPO/Ibl, MIPUMEHUMOCTh 3aKOHOB (PM3UKH K HEOECHBIM TeJlaM, AaTh IIeJI0OCTHOE MpeICTaBIeHUE O CTpOeHNH BeeneHHoi n mo3HaBaeMocTH
MUpa.

N3yuenne yyammmucs Kypca acTpoHoMuH B 11 kiacce crioco6cTByerT:
— Pa3BUTHIO O3HABATEIBHOM MOTHBALNH;
— CTAHOBJICHUIO y YYalIUXCs KIIOUEBBIX KOMIIETEHTHOCTEM;



— Pa3BHUTHUIO CIIOCOOHOCTU K CAMOOOYYCHHIO H CAMOTIO3HAHHUIO;

— CO3/IaHUIO CHTYallMHu yCIeXa, paJoCTH OT rmo3HaHus. [Ipu 00ydeHnr aCTPOHOMHH Ba)KHOE MECTO OTBOIMTCS PEaM3allii MEKITPEIMETHBIX CBS3CH .
ACTPOHOMHYECKUE HAOJIOJCHUS, KOTOPBIC SBJISIOTCS OCHOBOW JJIS OIpeesieHHs reorpad@uyeckux KOOpAMHAT, OOECHeUMBAIOT CBSI3b Kypca
aCTPOHOMHH C KypcoMm ¢usudeckoii reorpaduu. Ha ypokax acTpOHOMHH ydaldecss BCTPEYAIOTCS CO BCEMH H3y4aeMbIMH B Kypce (H3UKH
MOHATUAMU, SABJICHUSAMH, TCOPHUAMHU U 3aKOHaAMMU. yFJIY6JIeHI/IC 3THUX 3HAHUU IIOMOTaeT ydqamuMcCa OCMBICIINTD MMPAKTUYCCKOC MPHUMECHCHUC «3EMHOIY
(GU3MKH B KOCMHUYECKHX MaciiTabax. YCIeXd B M3YYCHHH XUMHUYECKOTro coctaBa Tea COJIHEYHOW CHUCTEMBbI, JIOCTUTHYThIC Ojaromaps pakeTHO-
KOCMHYECKOI TCXHUKE, MMO3BOJIAIOT OCYIICCTBIIATH Ooiee TCCHYIO CBA3b KYPCOB XMMHU U aCTPOHOMMUHU.

HJAHUPYEMBIE NPEAMETHBIE PE3YJIBTATDHI YYEBHOI'O HNPEAMETA «<-ACTPOHOMMA 11 KJTACC»

JINYHOCTHBIMH pe3y/IbTATAMH 0CBOCHHMS KYPCAa aCTPOHOMHUM B CpeAHe (I10JTHOM) IIKO0JIe SABJIAIOTCS:

— (QopMHupoBaHUE YMEHHS YIIPABIATH CBOCH MO3HABATEIHFHON NEATEIHOCTHIO, OTBETCTBEHHOE OTHOIIIEHNE K YUCHHIO, TOTOBHOCTh M CIIOCOOHOCTH
K CaMOpPa3BUTHIO U CamMO00pa30BaHUIO, a TaK)K€ OCO3HAHHOMY MOCTPOEHHIO MHAMBHIyalbHOM 00pazoBaTeIbHON AESITEIbHOCTH Ha OCHOBE
YCTOMYMBBIX [TO3HABATEIIbHBIX HHTEPECOB;

— (opmupoBaHHe MO3HABATEIHHON U MHPOPMAIIMOHHOM KYJIBTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSATEIbHOM pabOThl C KHUTAMH U TEXHUYECKUMU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

— (dopmupoBaHue yOEKIEHHOCTH B BO3MOXXHOCTH IO3HAHMS 3aKOHOB MPHUPOABI U HMX HCIOJIb30BAHMUS Ha OJlaro pa3BUTHS YEJIOBEUYECKOM
UMBUIIU3AIUY;

— (opmupoBaHNEe YMEHUSI HAXOJUThH a/IeKBaTHbBIE CIIOCOOBI MOBEICHNUS, B3aUMOJICHCTBUS U COTPYIHUYECTBA B Mpoliecce yueOHOM U BHEYUEOHOM
NEeSITeNIbHOCTH, MPOSBIISATH YBAXUTEIBHOE OTHOILIEHUE K MHEHHIO ONMOHEHTA B X0/I€ 00CYXX/IeHUs CIOPHBIX TPOOJIEM HAYKH.

MeTanpeaMeTHblie pe3yabTaThl - GOpMUPOBaHME YHUBEPCAIbHBIX Y4eOHbIX AelicTBuil (Y'Y /).
MeTtanpeaMeTHble pe3ybTaThl 0CBOEHHS MPOrPaMMbI NPEANOJIATaAK0T:

— HaxoJUTh MpoOJIEMY HCCIIEJJOBAHUS, CTABUTh BOIPOCHI, BBIABUIaTh TMIOTE3Y, MIPEUIarath ajlbTepPHATUBHBIE CHOCOOBI peleHust NpodieMbl U
BbIOMpaTh M3 HHUX Haubosnee 3((eKTUBHBINA, KIacCUPUIMPOBATh OOBEKTHl MCCIEIOBaHUs, CTPYKTYpUpOBaThb H3ydaeMblil MaTepual,
apryMeHTHPOBATh CBOIO MO3HILINIO, (POPMYINPOBATH BBIBO/IBI U 3aKIIOUYEHUS;

— AHAJIMU3UPOBATH Ha6J'II-OI[aeMBIC SIBJICHUS 1 OOBSICHSATH MMPHUYHHBI HX BO3BHUKHOBCHUS;
— Ha IPaKTHUKEC MOJIb30BATbCA OCHOBHBIMHU JIOTUYCCKUMHA

— I[pueMamMu, METOJaMU Ha6J'IIOIlCHI/IH, MOJACIIMPOBAHUS, MBICJICHHOI'O SKCIICPUMCHTA, IIPOTHO3UPOBAHUSA;
— BBIIIOJIHATH IMO3HABATCIILHBIC U ITPAKTHUYCCKUC 3aJaHH A, B TOM YHCJIC IIPOCKTHLBIC,



— WU3BJEKaTh MHPOPMALHMIO U3 PA3IUYHBIX HCTOYHHMKOB (BKJIIOYAs CPEACTBA MACCOBOW MH(OPMALUMM U MHTEPHET-PECYPChI) M KPUTHUECKH €€
OLICHUBATb;

— TOTOBUTH COOOIEHUS U MPE3CHTAIMU C UCIIOJIB30BAHUEM MATEPHUAJIOB, MIOJIyYeHHbIX U3 IHTepHETa U JPYruX HCTOYHHUKOB.

PeryasituBubie YY/I:

— HaxoJWTh MPOOJIEMy HCCIICIOBAHUS, CTABUTh BOIPOCHI, BBIBUTATh THIIOTE3Y, IPEUIaraTh albTePHATHBHBIC CIIOCOOBI PEIICHHS MPOOIEMBI U
BBIOMpATh M3 HUX Hanbosee 3 (HEeKTUBHBIN.
ITo3naBaTenbuble YY /I:

—  KJacCU(pUIMPOBATH OOBEKTHI UCCIEI0BAHUS, CTPYKTYPUPOBATh U3ydaeMblii MaTepuai, popMyIHpOBaTh BBIBObI U 3aKIIOUCHMUS;

— Ha HOPAaKTUKE ITOJb30BATHCA OCHOBHBIMHU JIOTHYCCKMMU IIpUEeMaMH, METOAaMU Ha6J'IIOI[€HI/I$I, MOJCIIUPOBaHMsA, MBICJICHHOI'O 3KCIICPHUMCEHTA,
MPOTHO3UPOBAHUS,

— AHAJIMU3UPOBATH Ha6J'IIO}IaeMI)Ie SIBIIEHUS X OOBSICHATH IMIPUYUHBI ©X BO3SHUKHOBCHUS

— BBIIIOJIHATH MMO3HABATCIIBHBIC U IPAKTHYCCKUEC 3aJaHH;

— W3BJEKaTh MH(GOPMAIMIO W3 Pa3IMYHBIX MCTOYHMKOB (BKJIOUAs CPEACTBA MACcCOBOM WMH(MOPMAIMU U MHTEPHET-PECYPCHI) U KPUTUUECKH €€
OIICHUBATB;

— TOTOBUTH COOOIIEHUS U MPE3EHTAIMH C UCIIOJIB30BaHUEM MaTEepUANIOB, MOJIYYeHHbIX U3 IHTepHeTa U APYTruX UCTOYHHUKOB.

KommynukatuBubie YY /I

— apryMeHTHpOBaTh CBOIO MMO3UIIHIO.

[IpenMeTHbIe pe3yabTaThl M3YUYEHUS ACTPOHOMUHM B CpeiHEN (ITOJIHOM) IIKOJIE MPEICTaBIICHbI B COACPKAHUH Kypca Mo TemaM. O0ecreunTh
JOCTHKEHHE INIAHUPYEMbIX PE3YJIbTaTOB OCBOEHUSI OCHOBHOM 00pa30BaTENIbHOM MpOrpamMmbl, CO3/1aTh OCHOBY Ul CAaMOCTOATEIBHOIO YCIIEITHOTO
YCBOCHHMSI 00YYAIOIIMMHUCS HOBBIX 3HAHUHM, YMEHHI, BUJIOB U CIIOCOOOB AEATEILHOCTH JOJKEH CUCTEMHO-AESITeIbHOCTHBIN noaxoa. B
COOTBETCTBUU C 3TUM MOIX0J0M UMEHHO aKTUBHOCTh 00YYAIOIIKUXCS MPU3HAECTCS OCHOBOM JIOCTHKEHUS Pa3BUBAIOIIUX LieJieil 00pa3oBaHus —
3HAHUS HE TIEPEJAI0TCs B TOTOBOM BHUJIE, a JOOBIBAIOTCS YUAIIMMICS B IPOIlecce MO3HABATEIbHON AESITETbHOCTH.

OpHMM U3 IMyTei MOBBIIICHUS MOTUBAIUU U YPPEKTUBHOCTH YUeOHOMU JESITENFHOCTH B OCHOBHOM IIKOJIE SIBIISIETCS BKIIFOUECHUE YJalTUXCs B
y4eOHO-HCCIIeIOBATENLCKYIO M IPOEKTHYIO IESTENIbHOCTh, KOTOPAasi UMEET CIEAYIOIINEe 0COOCHHOCTH:
— LM U 33/1a4¥ ATUX BHUJIOB JIESATEIHHOCTH YUAIIMXCS OMPEENIIOTCS KaK UX IMYHOCTHBIMU MOTHBAMHU, TaK U COIMAbHBIMHU. DTO O3HAYaET,
YTO Takas JEsTeNbHOCTh JOJDKHA OBITh HAMpaBlieHA HE TOJBKO Ha TOBBIIICHHE KOMIIETEHTHOCTH TOAPOCTKOB B MPEAMETHOW o0nactu
OTIpeIeIEHHBIX Y4EOHBIX JUCIUIUINH, HE TOJBKO HAa Pa3BUTHE UX CIIOCOOHOCTEW, HO M Ha CO3/IaHHE MPOJYKTa, UMEIOIIET0 3HAYMMOCTh s
APYTHX;
— opraHuzanus yueOHO-UCCIeOBATeNbCKUX U MPOEKTHBIX pabOT MIKOJFHUKOB 00ECIIEUNBACT COYCTAHNUE PA3IMYHBIX BHUJIOB MO3HABATEIHHOM
NEeSITeNbHOCTH. B 3THUX BHAAX NEATEIbHOCTH MOTYT OBITh BOCTPEOOBAHBI MPAKTUYECKU JIOObIE CIIOCOOHOCTH MOAPOCTKOB, PEAU30BAHBI
JTUYHBIE TPUCTPACTHUS K TOMY HJIM HUHOMY BUAY JEATEIHLHOCTH.



B pe3yibTaTe yueOHO-UCCI€10BATENbCKOH M IPOEKTHOM 1eITeJIbHOCTH

BpInyCKHHUK MOJIYy4HUT NpecTaBlIeHUe:

0 punocodPpckux U METOIOJIOTHUECKUX OCHOBAHMAX HAYYHOW AEATEIHHOCTH M HAyYHBIX METOJaX, MPUMEHAEMBIX B HCCIEIOBATEIBCKON H
MPOEKTHOM ACATEIbHOCTH;

0 TaKMUX MOHATHUAX, KaK KOHIENIMs, HaydHasi TUIIOTe3a, METO, IKCIIEPUMEHT, Ha/IeKHOCTh TMIIOTE3bl, MOJIEb, METO cOOpa U METO/1
aHaJIn3a JaHHBIX;

0 TOM, YEM OTJIMYAIOTCS UCCIIEJOBAHMSI B TyMAaHUTAPHBIX 00JACTSIX OT UCCIIEI0OBAaHUI B €CTECTBEHHBIX HayKaXx;

00 MCTOPUM HAYKH; O HOBEHIIMX pa3padoTKax B 001aCTU HAyKH U TEXHOJIOTUH;

O MpaBUiaX U 3aKOHAX, PETYIUPYIOUIUX OTHOIIEHUS B HAY4YHOM, M300pETaTeNbCKOM U HCCIEN0BATENIbCKUX OO0JIACTAX JEATEIbHOCTU
(maTeHTHOE MpaBo, 3alUTa ABTOPCKOTO MpaBa M T. I1.); O IEATEIbHOCTH OpraHu3aluii, COOOLIECTB U

CTPYKTYp, 3aMHTEPECOBAHHBIX B Pe3y/IbTaTax MCCIEIOBAHUM U MPEIOCTABISIOUINX PECYPChI Ul POBEACHUS UCCIEOBAHUN U peann3aliuu
MPOEKTOB ((OHIbI, TOCYIaPCTBEHHBIE CTPYKTYPHI, KpayaAdaHJUHIOBbIE CTPYKTYPHI H T. 11.).

BBINyCKHUK CMOKeT:

pelIaTh 3aJ1a4u, HaXOSAIIHeCs Ha CTHIKEe HECKOJIbKUX YICOHBIX AUCIUILINH (MEXKITPEIMETHBIC 33]1a9H);

WCITIOJIb30BaTh OCHOBHOM aNTrOPUTM HCCIICAOBAHUS IIPH PEIICHHH CBOUX YU4EOHO-TI03HABATEIBHBIX 33/1a4;

WCTIOJb30BaTh OCHOBHBIC TIPUHIMITBI MPOEKTHOH JEATETbHOCTH TpPU PEIICHWH CBOWX YYeOHO-TIO3HABATENBHBIX 3a1a4 M 3ajad,
BO3ZHUKAIOMIMX B KYJIbTYpPHOW WM COIUAIBHOW >XH3HH, — HCIOJbh30BATH AJIEMEHTHl MATEeMAaTHYECKOTO MOJCIUPOBAHHS TPU PEIICHUU
UCCIIEIOBATENLCKUX 3a71a4,

WCIIOJIb30BATh AJIEMEHTHI MaTEMaTHYECKOTO aHalM3a JJIsi MHTEPIPETAUN Pe3yabTaToOB, TOJIYUYECHHBIX B X0J/I€¢ y4eOHO-UCCIeI0BATEIBCKON
paboTHI.

C Toukw 3peHus (GOpMUPOBAHUS YHUBEPCATbHBIX YU€OHBIX IEHCTBUN B X0OJI€ OCBOCHHS MPUHIIUIIOB y4eOHO-UCCIEA0BATEIbCKOM U MPOEKTHOM
NeSITeNIbHOCTH

BbInyCKHUK HAY4YHUTCH:

(bopMynHpOBaTh HAYYHYIO THIIOTE3Y, CTaBUTh IIEIb B paMKaX HCCICIOBAaHHS WU MPOCKTHPOBAHUS, MCXOJIS M3 KYIbTYPHOW HOPMBI U
co00pa3ysch ¢ mpeacTaBieHusIMU 00 olmiem Onare;

BOCCTaHABJIMBATh KOHTEKCTHI M TyTH PAa3BUTHUS TOTO WJIK HHOTO BUJA HAYYHOW JIESATENBHOCTH, ONPENENsisi MECTO CBOETO UCCIIEIOBAHUS WM
MPOEKTa B 00I1I[eM KYJIbTYPHOM MPOCTPAHCTBE;

OTCIIEKUBATh U MPUHUMATh BO BHMMaHWE TPEHJAbl W TEHICHIIMHM DPAa3BUTHS PA3IMUHBIX BHUJOB JIESTEIBHOCTH, B TOM YHUCJIE HAYYHBIX,
YYUTBIBATh UX MPU MOCTAHOBKE COOCTBEHHBIX IIEJICH;

OIICHUBATh PECYPCHI, B TOM YHCJIE U HEMaTepuasabHble, TAKHE KaK BpeMsi, HEOOXOIMMBbIE IS JOCTHKEHHSI TIOCTaBICHHOM 11eTH;

HAaXOJWTh pa3jMYHble HUCTOYHUKM MATEPUAIBHBIX M HEMaTepHUaJbHBIX PECYPCOB, MPEIOCTaBISIONINX CpPEACTBA JUISl TMPOBEICHUS
HCCIIEIOBAaHUH U peau3alliy MIPOEKTOB B PA3IMYHBIX 00JIACTAX JEATEIHLHOCTH YeJI0BEKa;



— BCTYNaTh B KOMMYHHUKAIMIO C JAEPKATENIIMU PA3IMYHBIX THIIOB PECYPCOB, TOUHO M OOBEKTHBHO NPE3CHTYS CBOM MPOEKT MM BO3MOXKHBIE
Pe3ybTAThI UCCIEAOBAHUS, C IIENBI0 00ECTIEYESHNUS IPOTYKTUBHOTO B3aMMOBBITOTHOTO COTPYAHUYECTBA;

— CaMOCTOSITEILHO M COBMECTHO C JPYTMMH aBTOpaMHU pPa3pabaThiBaTh CHCTEMY NapaMETpOB M KPUTEPUEB OLEHKU 3(dekTuBHOCTH U
MIPOJIYKTUBHOCTHU PEAU3allMyU MPOEKTa WJIM UCCIIEAOBAHNS HA KaX0M 3Talle Peajnu3allii U 10 3aBEPILIEHUN padoThI;

— aJIEKBaTHO OIICHUBATh PUCKU PEAU3alMU POEKTa U MPOBEICHUS UCCIEOBAHMS U IPElyCMaTPUBaTh IIyTH MUHUMHU3ALUU 3TUX PUCKOB;

— aJIeKBaTHO OIICHUBATh MOCJIECJCTBUS pPeaIn3allii CBOETO MIPOEKTa (M3MEHEHUS], KOTOPbIE OH MOBJIEYET B )KU3HU JIPYTHX JIt0/IeH, COOOILECTB);

— aJIeKBaTHO OLIEHUBATh JaJibHEHIIEEe pa3BUTHE CBOEr0 IPOEKTa WM HCCIEIOBaHMS, BUAECTh BO3MOJXKHBIE BapHUAHThl IPUMEHEHUS
pe3ybTaTOB.

Conepxanue kypca actponomun 11 kiaacca (34 4, 1 4 B Heel10).
Yro uzyuaer acrponomusi. Haé1onennsi — ocHoBa acTpoHOMUH (2 1)

AcTpoHOMUS, €€ CBS3b C APpYyruMu HaykaMu. CTpykTypa Maciitadbl Beenennoil. OcoO€HHOCTH aCTPOHOMHYECKUX METOJIOB UCCIIEIOBAHMUS.
Teneckonsl U paaANOTENECKOIBI. BCeBOIHOBas aCTpOHOMMUSI.

JdemoHcTpaumnu.
1. mOpTpeTHI BHIAAIOIIMNXCS aCTPOHOMOB;
2. m300paxeHuss 00bEKTOB MCCIICIOBAHUS B ACTPOHOMHMH.
IIpenmeTHble pe3yJabTaThl OCBOCHHS TEMBI MTO3BOJISIOT:
J BOCITPOM3BOIUTH CBEJICHUS TI0 HCTOPUH Pa3BUTHS aCTPOHOMHUH, €€ CBA3SIX C PU3UKON U MaTeMaTHKOI;
J WCII0JIb30BATh MOJy4YEeHHbIE PaHee 3HAHUS JUI1 00BSICHEHUS YCTPONUCTBA U MPUHIUIIA pabOThI TEJIECKOIIA.

IIpakT4yeckue 0OCHOBBI ACTPOHOMUM (5 4)

3B63I[BI Hn CO3BEC3aUs. 3B63I[HI>IC KapThbl, FJ'IO6YCBI H aTjacChl. BI/I,Z[I/IMOG JABMIKCHUC 3BC3[] HA PA3JIMYHBIX reorpa@nquKI/Ix IrpoTax.

Kynemunanus csetun. Bunumoe ronnynoe neuxenne Connna. Jxknuntuka. Jsmwkenue u ¢assl Jlynsl. 3atmenust Connua u Jlynsl. Bpems
Y KaJICHJIaPh.

HpeHMeTHLIe pe3yJabTaTbl U3YUCHUA JTAaHHOM TEeMBI TTO3BOJISIIOT:

J BOCIIPOU3BOJUThH OIpEesIeHUs] TEPMUHOB U TMOHATHH (cOo3Be3/Me, BbICOTa U KylbMUHALMs 3Be3a U CoJHILA, SKIUNTHKA,
MECTHOE€, MOSICHOE, JIETHEE U 3UMHEE BpeMs);

o OOBSICHATH HEOOXOJUMOCTh BBE/ICHHSI BUCOKOCHBIX JIET U HOBOT'O KaJICHIApPHOTO CTHIIS;

J 0OBSICHATh HaOJI0JTaeMble HEBOOPYKEHHBIM TJ1a30M JABIKEHMs 3Be3/1 M COJHIA Ha pa3IMyYHBIX reorpapuueckux MupoTax,
nBrokeHue u ¢asel JIynsl, npuunHsl 3aTMeHuit JIynsl u ConHila;

J MPUMEHSATH 3BE3JHYIO KapTy JJIs IOMCKA Ha HeOe OnpeeNIeHHbIX CO3BE3/IUI U 3BE3/1.

JdeMoHcTpanum.

1. reorpaduueckuii raodyc 3emiy;



rio0yc 3Be31HOTO HEOA;
3BE3JIHBIC KAPTHI;

3BE3J[HBIC KATAJIOTH U KapThl;
KapTa 4acOBBIX MOSCOB;
MO/1e]1b HeOeCHOU cdepsl

ok wn

Crtpoenne CostneuHoii cucremsbl (7 4)

Pa3Butne npencraBieHuil o crpoeHnn Mupa. ['eonienTpudeckast cuctema Mupa. CTaHOBJIEHUE T€TMOLIEHTPHUUECKON CUCTEMBI MUpa.
Kondurypanuuu nmaner u ycnoBus ux BUIAUMOCTU. CHHOJMYECKUNA M CUAEPUUECKUN (3BE3HBIN) MEepHObl 0OpalleHusl MaHeT. 3aKOHbI
Kemnepa. Onpenenenne pacctostHuit u pazmepoB Ten B CosiHeuHOM cucteMe. ['opu3oHTaNIbHBIN Mapauiakc. [[BrkeHne HeOECHBIX TN MO/
neiicteueM cuil TaroteHus. OnpeaeneHue Macchbl HEOECHBIX Tell. JIBHKeHHE HCKYCCTBEHHBIX CITYTHUKOB 3€MJIM M1 KOCMUUYECKUX allapaToB
B CosHeuHo cucreme.

IIpenmeTHble pe3yJabTaThl OCBOCHHS IaHHOM TEMBI TO3BOJISIIOT:

L] BOCHpOI/I?,BOJII/ITI) I/ICTOpI/I'-IeCKI/Ie CBCACHHUA O CTAHOBJICHUHN paSBI/ITI/II/I FCHI/IOHeHT”pI/IquKOﬁ CUCTCMBI ana;

° BOCITPOM3BOIUTH ONpECIEHUSI TEPMUHOB U MOHATUH (KOH(UTypalus IUIaHET, CHHOAMYECKUNH M CHUACPUUYECKUM MEepHOIbI
oOparreHus 1IaHeT, TOPU30HTAIBHBIN TapalljIake, YTI0OBbIE pa3Mepbl 00BEKTa, aCTPOHOMUYECKAS €IUHUTIIA);

° BBIYUCIIATH PACCTOSIHHAE JI0 TUIAHET 10 TOPU30HTAIBHOMY MapalIakCy, a MX pa3Mephl 0 YIIIOBBIM pa3MepaM M pacCTOSHUIO,

° dhopmynupoBaTh 3akoHbI Kemiepa, onpeaensTs Macchl IJIaHET Ha OCHOBE TPeThero (yrouyHeHHOTO0) 3akoHa Kerutepa;

° OTIMCBIBAaTh OCOOCHHOCTH JBIKECHUS Ten CONHEUYHOW CHCTEMBI MO ACHCTBHEM CHJI TATOTCHHS MO OpOUTaM C Pa3IMYHbIM
AKCIIEHTPUCUTETOM;

° 0OBSCHATH IPUYUHBI BOBHUKHOBEHUS MIPUJIMBOB Ha 3eMJie BO3MYIIICHUH B IBKEeHNUU Teld COJIHEUHON CUCTEMBI;

° XapaKTepH30BaTh OCOOCHHOCTH JBIKCHHS W MaHEBPOB KOCMHYECKHX arapaToB i uccienoBanus Tea CoJIHeYHOMN
CHCTEMBI.

JdemoncTpanmnu.

1. JuHamMudeckas Moaeab CoJTHEeUHON CUCTEMEL,

2 n300pakeHUs BUAMMOTO JIBW)KEHUS TUIAHET, MJIaHETHBIX KOH(QUTYpaIHii;
3 noptpetsl [Ttonemes, Konepuuka, Kennepa, Herorona;

4. cxema COJTHEYHOM CHUCTEMBI;

5 ¢dorounzobpaxenus Connna u JIyHbl BO BpeMsl 3aTMEHUH.

ITpupoaa tex CotHeuHoii cucremsl (6 4)
CosiHeyHasi cucTeMa Kak KOMIUIEKC TeJl, UMEIOMIUX oblee npoucxoxjaeHue. 3emis u Jlyna — nBoitHas rutanera. VccnepoBaHus

JIynbl kocmuyeckuMu annaparamu. Ilunorupyemsie nonetel Ha JIyny. Ilnanerst 3emuol rpynmsl. [Ipupona Mepkypus, Benepst u Mapca.
[InaHeTbI-TUraHThl, UX CIIYTHUKHU KoJblia. Maiblie Tena CoTHEYHON CUCTEMBI: aCTEPOU/Ib, IUTAHEThI-KapINKU, KOMETBI, METEOPUTHI.



IIpenmeTrHble pe3yJbTaThl U3yUEHHE TEMBI I03BOJISIOT:

J ¢dopmynupoBaTh U 000CHOBHIBATH OCHOBHBIC MOJIOKEHUS COBPEMEHHOM IHUMOTe3bl 0 (popMupoBaHuu Bcex Ten COoNHEYHOMH
CHCTEMBI U3 €IMHOTO Ta30MbIICBOr0 00IaKa;

J omnpenenate U pasnuuaTh noHATHs (CoslHEYHas CUCTeMa, IUIAHETa, €€ CIIyTHUKH, IJIaHEThl 3€MHOW TPYIIbI, IUIaHETHI-
TUTaHTBI, KOJIbLIA [IJIaHET, MaJlble TeJla, aCTEPOU/Ibl, IUIAHEThI-KapINKU, KOMETbI, METEOPbI, OOJIUAbI, METEOPUTHI);

J onuchIBaTh NpuUpo Ly JIyHbl 1 0OBACHATH IPUYMHBI €€ OTIMYUSA OT 3eMIIN;

J MIEPEUUCIISITh CYLLIECTBEHHBIE Pa3INyuns IPUPO/IbI IBYX I'PYIII IJIAHET U OOBSACHATH IPUYMHBI UX BOSHUKHOBEHHS;

. MpOBOJUTH cpaBHEeHHE Mepkypus, Benepsl u Mapca ¢ 3emiiell o peibedy MOBEpXHOCTH U COCTaBy aTMoc(dep, yKa3bIBaTh
CJI€Ibl FBOJIIOIIMOHHBIX U3MEHEHUI NPUPObI ITUX IJIAHET;

. OOBSACHATH MEXaHU3M NApHUKOBOTO 3PQeKTa U ero 3HadeHue g (OPMUPOBAHMS U COXPAHEHUS YHUKAIbHOM MPHUPOJIbI
3emin;

J OTIHCHIBATh XapaKTEPHbIE 0COOEHHOCTH MPUPO/IbI JIAHET-TUTAHTOB, UX CIIYyTHUKOB U KOJIELL;

J XapaKTepu30BaTh NpUPOTy MaibIX Ted COMHEYHON CUCTEMBI U OOBSICHATH MPUUMHBI X 3HAUNTEIbHBIX PA3INYUi;

J OTHCHIBATh ABJIEHUS MeTeopa M 00iHaa, OObICHATH MPOIECCHl, KOTOPhIE MPOUCXOMAAT MPU JIBWKEHHH TeEJ, BJIETAIOUIUX B
aTMocdepy IUTaHEThl C KOCMUYECKOM CKOPOCTHIO;

J OTIMCHIBATh MOCJEACTBUS MaJeHHs Ha 3eMJII0 KPYITHBIX METEOPUTOB;

J OOBSICHATB CYIIIHOCTh ACTEPOUHO-KOMETHON ONACHOCTH, BO3MOXHOCTH U CIIOCOOBI €€ MPEJOTBPALCHHUS.

JdemoHcTpaumnu.

1. rino0yc JlyHsr;

2. nuHaMudeckas Moaeab CoTHEUHOM CHCTEMEL,

3. N300pakeHNs] MEXKIIAHETHBIX KOCMUYECKUX alapaTos;

4, n3o0pakeHus1 00bekTOoB COTHEUHON CHUCTEMBI;

5. KOCMHUYECKUE CHUMKH MaJIbIX Tesl CONTHEYHON CUCTEMBI;

6. KOCMHUYECKUE CHUMKH IU1aHeT COJTHEYHON CHCTEMBI;

7. TaOaMLIBI PU3NUECKUX U OPOUTAIBHBIX XapaKTepUCTUK MaHeT COTHEUHOW CUCTEMBI;

8. tdoTorpadus nosepxHoctu JIyHblI.

CoJnue u 3Be31bI (5 1)

Wznyuenne u temneparypa Conuna. CocraB u ctpoenue Comnna. Mctounuk ero suepruu. Atmocdepa Comnna. ConHeuHas
aKTUBHOCTb M €€ BJIMSHUE Ha 3eMIIt0. 3Be€3/bl — JaJIeKUe COJIHLA. ['0IMuHbIN mapauiakc U paccTosiHUS A0 3Be3l1. CBETUMOCTb, CIIEKTD,
LIBET M TEeMIEpaTrypa pa3MyHBIX KIAcCOB 3Be3ld. Jluarpamma «CIEeKTp—CBETUMOCTB». Maccel M pa3mepbl 3Be3l. Mojenu 3Be3 .
[Tepemennblie 1 HecTaroHapHbIE 3Be3bI. Lledennp — masku BeenenHoit. DBomolus 3Be37 pa3aTuvHON MacChl.

IIpeaMeTHbIE Pe3yJbTATBI OCBOCHUS TEMBI I03BOJIAIOT:

o OTIPEJICNIATh U pa3NuyaTh MOHATHS (3BE3/1a, MOJIEIb 3BE3/bl, CBETUMOCTh, MAPCEK, CBETOBOM ro);

XapakTepu30BaTh GU3NUYECKOe cocTosiHUE BemecTBa COHIIA U 3Be3/] U MCTOYHUKHU UX YHEPTUH;



J OTIMCHIBATh BHyTpeHHEE cTpoeHne COoJHIA U CIIOCOOBI TIepeIauu SHEPTHUHU U3 IICHTPA K IOBEPXHOCTH;

J OOBSCHATH MEXaHU3M BO3HUKHOBEHUS Ha COJIHIIC TPAHYIISIIINY | TISTCH;

o OTIMCHIBATh HAOJIIOaeMbIe TIPOSBIICHIS COJTHEYHON aKTUBHOCTH U X BIIUSHUE HAa 3EMITIO;

o BBIUMCIIATH PACCTOSHUE JI0 3BE3]1 TI0 TOJAUYHOMY MapalIakcy;

J Ha3bIBaTh OCHOBHBIC OTIMYUTEIBHBIC OCOOCHHOCTH 3BE3]l PA3IMUHBIX TOCIEAOBATEIBHOCTEH HA IUarpaMMe «CHeKTp —
CBETUMOCTBY;

o CpaBHUBATh MOJICIH PA3JIMYHBIX THIIOB 3Be3]] ¢ MOAebo CoHIIa;

o OOBSACHATH IPUYNHBI U3MEHEHUS] CBETHMOCTH TICPEMEHHBIX 3BE3I;

J OTIMCHIBATh MeXaHU3M Berblek HoBbIXx 1 CBEpXHOBBIX;

J OIICHUBATh BPEMs CYIIIECTBOBAHHUS 3BE3]] B 3aBUCUMOCTH OT UX MACCHI;

o OTIMCHIBATH ATAIBI (POPMHUPOBAHUS U IBOJFOIIUH 3BE3]IBI;

. XapaKTepu30BaTh (U3NUECKHE OCOOCHHOCTH OOBEKTOB, BO3HUKAIOIIMX HA KOHEYHOW CTAaJWU DBOJIOIHMH 3BE3J: OCIBIX
KapJIMKOB, HEUTPOHHBIX 3BE3/I U YEPHBIX JIBIP.

JdemoHcTpaumnu.

1. muarpamma ['eprmmpynra — Paccena;

2. cXeMa BHYTPEHHETO CTPOCHHS 3BE3I;

3. cxeMa BHyTpeHHero ctpoeHust ConHIa;

4, CXeMa 3BOJIIOIMOHHBIX CTaui pa3BUTHUs 3Be3]] Ha Auarpamme ['epummnpynra — Paccena;

5. (dboTtorpadun akTHBHBIX 00pazoBanuii Ha CouHile, aTMochepsl 1 KopoHbl COJTHIIA;

6. (hoTOM300paKEeHUSI B3PHIBOB HOBBIX M CBEPXHOBBIX 3BE3/I;

7. dhoTonzoOpakenust CoJIHIIA U U3BECTHBIX 3BE3]I.

Ctpoenue u 3BoJouus Beesennoii (4 1)

Hama I'anaktuka. Ee pa3smepsl u crpykrypa. JIBa Tuna Hacenenus ['amaktvku. Mex3Be3aHas cpeaa: ra3 u nbuib. CriupanbHbIe
pykaBa. SAnpo lamaktuku. Ob6mactu 3Be3nooOpazoBanusa. Bpamenue [Mamaxtuku. [IpoGrema «ckpbiToit» Maccel. PasHooOpasue mupa
ranaktuk. KBazapbl. CKOIUIEHHS M CBEPXCKOIUIEHUs ranakTUK. OCHOBBI COBpeMEHHON KkocMosoruu. «KpacHoe cmelleHue» U 3aKOH
Xab0mna. Hecranmmonapuas Becenennas A. A. @punmana. bonbiioit B3pbiB. PennkroBoe uznyueHue. YckopeHue pacumpenus: Beenennoid.
«TemHas sHeprus» u aHTuUTAroTeHue. lIpobrema cyiiecTBoBaHMS KU3HM BHE 3eMIIM. YCIIOBUSA, HEOOXOOUMBIC NJISl PAa3BUTHS KU3HU.
[Touckn xu3Hu Ha maHetax CosiHeyHOU cucTembl. CIOXHBIE OpPraHMYECKHE COEIUHEHHS B KocMoce. COBpEMEHHbIE BO3MOMXHOCTH
KOCMOHABTUKH PaJIMOACTPOHOMHUH IS CBSI3M C APYTUMHU LIUBUIA3AUMAMU. [11aHeTHBIE CUCTEMBI Yy IPYTUX 3Be3[. UemoBeuecTBO 3asBIsSET O
CBOEM CYIIECTBOBAHUU

IMpeamerHbie pe3yabTaThl U3yYEHUS TEMBI [IO3BOJISIOT:

e OOBSICHATH CMBICT MOHATHIA (KOocMoJorusi, Beenennas, monens BeenenHoi, bonbiioit B3pbIB, peTUKTOBOE U3ITyUEHHE);

¢ XapaKTCpU30BaTb OCHOBHBIC ITAPAMCTPLL T'amakTuku (pa3MepLI, COCTaB, CTPYKTypa U KI/IHeMaTI/IKa);



® OMpeAeTsATh PACCTOSIHHE JIO 3BE3AHBIX CKOIIJICHHUH U TAJIAKTHK IO ied)eriaM Ha OCHOBE 3aBUCUMOCTH «IIEPHO]T
— CBETUMOCTbY;
pacrmo3HaBaTh TUIIBI TAJTAKTUK (CIIUPATBHBIE, SJUIMITHYCCKHIE, HEMPABIIBHBIC);
CpaBHMBATh BbIBOJABI A. DifHIITeliHA U A. A. @puMaHa OTHOCUTEIBHO Moienu Beenennoii;
000CHOBBIBATH CIPABEUTUBOCT MOien DpruMaHa pe3yibTaTaMy HAOMIOICHUH «KPAaCHOTO CMEIICHHS» B CIICKTPAX rajlaKTHK;
dbopmynupoBarh 3aK0H Xa00ia;
OTIPEJICIIATh PACCTOSHUE JI0 TAIAKTHK Ha OCHOBE 3aKOHa Xa00:a; mo cBeTuMOoCcTH CBEPXHOBBIX;
OIIEHUBAThH BO3pacT BceneHHol Ha OCHOBE MOCTOSIHHON Xa00ia;
HWHTEPIPETUPOBATH OOHAPY)KEHUE PETUKTOBOTO M3ITyUeHUS KaK CBHJICTEIILCTBO B TIOJIB3Y rumoTe3sl ['opsueii BeeneHHol;
KJIACCU(UITUPOBATH OCHOBHBIC MTEPHO/IBI IBOJIIONMY BCeeHHON ¢ MOMEHTa Havala ee pacuiupeHnss — bosbIoro B3phIBa;
WHTEPIPETUPOBAThL COBPEMEHHBIC TaHHBIE 00 YCKOPEHWH pacHimpeHusi BceleHHOW Kak pe3ylibraTa JCWCTBHS AHTUTATOTEHUS
«TEMHOU 2HEPTUM» — BHUJIa MATEPHUH, IPUPOJIa KOTOPOH eIlle HEU3BECTHA.
JdemoHcTpaumnu.
1. M300paKeHUS PATUOTEICCKOIIOB M KOCMHYECKHX aIIapaToB, UCIIOJIb30BAHHBIX JIJIS TIOUCKA KU3HU

Bo BcemenHolii;

cxema CcTpoeHus ['aakTuky;

cxXeMbl MoJielieit BeenenHoi;

TabJIHIIa - CXeMa OCHOBHBIX ITANOB pa3BUTHs BceneHHoH;

(dhoTorpadum 3B€3THBIX CKOTUICHHH U TYMaHHOCTEH;

dhotorpadun Mneunoro [lyru;

¢dboTorpaduu pazHbIX TUIIOB T'aJlaKTUK.

Nookwd

Ku3ub u paszym Bo Bcesiennoii (3 u)

Hpo6neMa CYIIECTBOBAHUS )KU3HU BHEC 3emn. yCJ'IOBI/IH, H606XOI[I/IMBIC JJIA Pa3BUTHUA )KU3HH. Ilouickm >xn3HM Ha MIaHeTaXx CoJTHEYHOH CUCTEMBI.
CnoxxHbie OPraHn4cCKHUC COCIUHCHUA B KOCMOCC. COBpeMeHHHC BO3MOXHOCTH KOCMOHAaBTHUKH " pagnoaCcTpOHOMHHU JIA CBA3U C APYT'UMHU
HuBMAM3anMAMU. I11aHeTHBIE CUCTEMBI Yy APYrux 3BE3A. YenoBeuecTBO 3asBIISIET O CBOEM CYILICCTBOBAHHUU.

HpeI[MeTHLIe pe3ybTaTbl U3YUCHHA TEMBI ITIO3BOJIAIOT!
® CUCTECMATU3HUPOBATH 3HAHUA O MCTOAAX UCCICAOBAHUSA U COBPECMEHHOM COCTOSHHUU HpO6HeMBI CYHICCTBOBAHUSA )KXU3HHU BO Bcenennoii.

Cnucok ureparypsbl.



OcHoBHasi yueOHasi IuTepaTypa
e Boponnos-BenbsmunoB b. A., Ctpayt E. K. «Actponomus. 11 xmace». — M.: Jlpoda, 2018 (yaeOHUK U AIEKTPOHHBIN YIeOHUK)

Y4eOHble U CIPaBOYHbBIE OCOOHS

e KynukoBckuii [1.I'. CnpaBounuk modurens actponomuu. — M.: JIubpokom, 2013
e [lIkonbHBIN aCTPOHOMHYECKUI KaJleHAaph (Ha TEKYIIHA Y9eOHBIH rox).

YyeGHO-MeTOIMYECKAs JIUTEPATypa

Manaxosa I'.U., Ctpayt E.K. [lugaktuueckuii matepuan no actponomMuu. — M.: IIpocsemienne, 2003

Metonuueckoe nocobue k yueOHuky «Actponomus. 11 kiaccey» aBropoB b. A. Boponnosa-Benbsimunosa, E. K. Ctpayra

Kupuk JI.A., bonnapenko K.I1. Actponomus. PasHoypoBHEBBIE caMOCTOSATENbHBIE PabOTHI C MpUMeEpaMu pelienus 3aaad. — M.: Mnekca, 2002
I'yceB E.b. CO0pHHK BOTIPOCOB M KaYECTBEHHBIX 3a/1a4 10 acTpoHoMuu. — M.: IIpocBemienue, 2002.

Crpayr E.K. Actponomust: lugaktuueckue MaTepuaibl sl cpeHeid o0meoopa3oBaTenbHON MKOJbL. — M.: I'ymanuT. u3a. Lentp BJIAJIOC,
2000.

Mudposbie oOpazoBaTe/ibHbIE PpeCypChl.

IIporpaMMbI-IIaHETAPHUH.

1. CENTAURE (www.astrosurf.com).

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

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

HNuTepHer-pecypcesl.

Stellarium — GecratHas mporpaMmma Jyist IPOCMOTPa 3BE3AHOTO HeOa, BUPTYaIbHbIH ITaHETAPUIA.
WorldWide Telescope — nporpamma, moMoraroimasi JroOUTessIM aCTPOHOMHUH HCCIIeI0BaTh BeeleHHy .



KasiengapHo-teMaTnyeckoe IJIiaHMPOBaHME 110 ACTPOHOMHUH, 11 Ki1ace

No Kour- Conep:kanue ypoka Buj 1eATebHOCTH yIAIIMXCS /3
/i Jlara Tema BO
yac
ACTPOHOMMUS, EE 3BHAYEHUE U CBA3b C IPYTUMU HAYKAMU — 2 4.
1. Uro uzyuaet actponomus. E€| 1 | AcTpoHoMUS, €€ CBA3b C IPYTUMHU HayKaMH. ITonck mpuMepoB, MOATBEPKAAFOIINX 81, 3.1
3HAYEHUE ¥ CBSI3b C IPYTHMH Pa3zBuTHe acTpoHOMUH OBLIO BHI3BAHO MPAKTHYECKYIO HAIPaBICHHOCTh
HayKaMH. MIPAKTUICCKUMH ITOTPEOHOCTIMH YETIOBEKA, ACTPOHOMMH.
HayWHas ¢ TJIyOOKO# IPEBHOCTH. becena, o6cyxaenue, padoTa c
AcTpoHOMMSI, MaTeMaTHKa U pU3UKa Y4E€OHUKOM.
Pa3BUBAIIMCH B TECHOM CBSI3H JIPYT C APYTOM.
CrpykTypa u macimtadbl BeenenHoi
2. Habmonenus — ocHoBa 1 | Ha3zeMHbIC 1 KOCMUYECKHE MPUOOPHI U [IpuMeHeHne 3HaHUM, OJTYyYEHHBIX B §2, ymip.1 (2)
aCTPOHOMHH. METO/IbI HCCIIEI0BAHUS ACTPOHOMUYECKUX Kypce GU3HKH, A5 ONUCAHUS
00bekTOB. Teneckonbl M pagroTEIECKOIbI. yCTpOICTBa TeIecKomna.
BceBonHoBas actpoHomust XapakTepucTuKa MperuMyIIecTB
HAOJIOICHU, TPOBOIUMBIX U3
KOCMOCa.
becena, o6cyxaenue, padoTa ¢
y4eOHUKOM.
HNPAKTUYECKHUE OCHOBbBI ACTPOHOMMUMMU - 5 u.
3. 3Be3/Ibl U CO3BE3/HSL. 1 | 3Be3mHas BenMUMHA KaK XapaKTEPUCTHUKA [ToaroroBka mpe3eHTau 00 UCTOPUU 83,4,
HebecHble KOOpAMHATHI. OCBEILIEHHOCTH, CO371aBaeMOM 3BE3/10M. HA3BaHMI CO3BE3AUN U 3BE3I. ynp.2 (3),
3Be3/1HbIE KapThl CornacHo nikasne 3Be3JHbIX BETUYNH TIpuMeHeHNe 3HAHMH, TTOTy4YeHHbIX B yrp.3 (3)

pPa3HOCTb Ha 5 BEJIMYMH, PA3JIMUUE B IOTOKAX
ceeta B 100 pa3. DxBaropuanpHas cucTeMa
KOOpJMHAT: NIPSIMOE BOCXOXKIECHUE U

Kypce reorpaduu, 0 COCTaBI€HUH KapT
B Pa3JIMYHBIX Mpoekuusax. Pabora co
3BE3HOM KapTOH IpU OpPraHu3anuu U




cKJIoHeHHe. Vcnosb30BaHue 3BE31HOM KapThl
JUISL OTIpeieNieHUs] 00bEKTOB, KOTOPbIE MOYKHO
Ha0JI0/1aTh B 33JaHHBIA MOMEHT BPEMEHHU

MIPOBEJICHUH HAOIIOACHHIA.

Becena, pponTansHas padora. Pabora c
ydeOHrKoM. [loaroroBka rmpe3eHTanuu
00 MUCTOpPUM Ha3BAHUM CO3BE3IUN U
3BE3I.

Buaumoe nBuxenue 3Be31 Ha BricoTa nosiroca Mupa HaJl TOPU30HTOM H €€ XapakTepucTrKa OTINYUTEIBHBIX 85,
pa3IUYHBIX TeorpaduyecKux 3aBUCHMOCTB OT T'eorpaduuecKoil mMupoOThI 0COOEHHOCTEHN CYyTOYHOTO JABMXKCHUS yrp.4 (3,4)
IIUPOTAX. MecTta HaOmoaeHus. HeGecHbIit MepuinaH. 3BE€3]1 Ha TMOJIFOCaX, SKBATOPE U B

Kynesmunanus cerun. OnpeneneHue cpennux muportax 3emun. Omnpoc,

reorpaduyecKoi MUPOTHI IO U3MEPEHUIO 3aroJHeHue Tabaulel, paboTa ¢

BBICOTHI 3B€3/1 B MOMEHT UX KYJIbMHUHAIIUU y4eOHUKOM
logmunoe  gBwxkenune  Ca OKJIMIITHKA U 30IMaKaJIbHBIE CO3BE3US. XapakTepucTruka 0COOCHHOCTEM 86,
DKIUTITHKA HaxioH skmunTuKu K HeOECHOMY DKBATOPY. cyrouHoro aewxkenust CoJsHIa Ha yop.5 (4,5)

[Tonoxxenne CoJiHIIa HA PKITUTITUKE B JTHUA MOJTFOCaX, SKBATOPE U B CPEAHUX

PaBHOJICHCTBHUM U COJTHIIECTOSIHUM. mpoTax 3emiu. becena, dponTanbHas

H3Mmenenue B TedeHue roaa pabota, HaOmoIeHHE, paboTa C

MPOJIOJKUTENLHOCTH JHSI U HOUU Ha y4eOHUKOM

Pa3IUYHBIX reorpapuyuecKkux mupoTax
JIBwxenue u (aszwr JIyHBI. Jlyna — Onmmxkaiiiree k 3emiie HeOecHoe Tejo, | M3ydyenne ocHOBHBIX (a3 JIyHBI. 87,8,
3atmenus ConHua u JIyHsI. €€ €IMHCTBEHHBIN €CTECTBEHHBII CIIyTHUK. Ornucanue nopsiika ux cMeHsl. AHanu3 | ymp.6 (3),

Iepuon obpamienus JIyHbI BOKpYT 3eMild U MIPUYHH, 110 KOTOphIM JIyHa Bceraa yp.7 (3)

BOKPYT' CBO€H OCH — CUJIEPUUECKUI

(3Be3 b1 ) Mecs. CHHOAMYECKHI MecsI] —
NepHoJI TOJTHOU cMeHHbI ¢a3 JIyHbl. YcinoBus
HACTYIUICHUSI COJIHEYHBIX U JTYHHBIX
3atMeHnil. Ux nepuoanyHocts. [lonHbie,
YaCTHBIC M KOJIBIIEOOPA3HbIC 3aTMEHUS
Connua. IosHble u yacTHbIE 3aTMEHMS JIyHBI.
[IpenBeruricnenue OyIymux 3aTMEHHHA

oOpareHa kK 3emsie 0JTHOM CTOPOHOM.
Ornrcanne B3aMMHOTO PACIOJIOKCHUS
3emiu, JIynsl u CoHIIa B MOMEHTBI
3atMeHud. OObsCHEHUE TPUYHH, TIO
koTopbiM 3aT™MeHus ConHia u JIyHsl He
MIPOUCXOISIT KaX bl MECSII.
OOBsICHEHHE HOBOTO MaTepHaia,
U3y4YeHHUE, aHAIIU3, OTIMCAHNE




7. Bpewms u xanengapsb. TouHOE BpeMs U onpe/ieieHre Ananu3 He00X0IMMOCTH BBEICHUS [Toaroroska
KonTtponsHas padora Nel reorpauueckoit 1oaroTel. YacoBble mosica. YaCOBBIX I10SICOB, BUCOKOCHBIX JIET U HpE3eHTALUH
«IIpakT4ecKkue OCHOBBI MecrHOe 1 MOSICHOE, JICTHEE U 3UMHEE BPeMs. | HOBOTO KalleHAapHoTo ctuiisl. IIpoBepka | 06 uctopun
aCTPOHOMUM» Kanennaps — cucrema cyera JUINTEIbHBIX YCBOEHHUSI 3HAHUM 110 TeEMeE KaJICHIapsL.

IpoMexyTKOB BpemeHH. Vctopus kanenaaps. | «lIpakTudeckne OCHOBBI aCTPOHOMHUI §9, yip.8 (3)
BucokocHsbie roapl. Ctapblii 1 HOBBIM CTUIIb (x/p, 10 MunHyT)
CTPOEHMUE COJTHEYHOM CUCTEMBI - 7 u.
8. PazButue npeacrasiaeHuit o I'eouenTpuueckas cucrema mupa Apucrorens | [lonroroka u nmpe3eHTanus 810,
CTPOEHUH MHpa [ITonemes. Cucrema 3MULKKIOB U COOOIIEHNS O 3HAYECHUU OTKPBITUN MPaKTUYECKUE
muddepeHToB st 0OBICHEHUS Konepnuka u ['anunes mis 3aJaHusa
netyieoOpasHoro ABMkeHud ianer. Cozganue | GopMUPOBAHUS HAyYHOM KapTHUHBI
KonepHukoM renmoneHTpu4ecKor CHCTEMBI MHDpA.
mupa. Ponb [anunes B craHoBiI€HUH HOBOM OObscHeHne NeTIe00pa3HOro IBMKEHUS
CUCTEMBI MHpa IIJTAHET C UCIIOJIBb30BaHHUEM JITUIINKIIOB U
muddepentoB. becena, odcyxaeHue.
pabota ¢ yueOHUKOM,
HaOJIFOIEHUE
0. Koudurypauuu nnaner. BHyTpeHHUE 1 BHEIIHHE IJIAHETHI. Onucanue ycaoBuid BUAMMOCTH TianeT, | 8§11,
Kondurypamnuu miaHeT: mpoTUBOCTOSHUE U HaXOJAIINXCS B Pa3JIMYHbBIX yrp.9 (1,2)
coenuHenue. [lepuoanyeckoe U3MeHEHUE KoHpurypanusx. Pemenne 3anaq Ha
YCIOBUYM BUAMMOCTH BHYTPEHHUX U BHECIIHUX | BBIYUCIICHHUE 3BE3HBIX IIEPHOIOB
mraHeT. CBsI3b CHHOIMYECKOTO U 0OpalleHHs BHYTPCHHHUX U BHEIHHUX
CUJICPUUYECKOTO (3BE3HOT0) MEPHOJIOB nnaxet. GpoHTabHas U
06palLCHHS [IAHET UHAMBUAyallbHas paboTa
10 CuHOAMYECKUN TTEPHOJT CBs13b CHHOJIMYECKOTO U CUJIEPUUECKOTO Pemenue 3a1au Ha BbIYMCIICHUE 811,
(3B€3IHOTO) TIEPUO0B OOpAIICHHS TJIAHET 3BE3HBIX NIEPHOJIOB OOpaIeHHS yp.9 (3,6)
BHYTPEHHHUX U BHEIIHUX IJIaHET.
OpoHTaNIbHASA U MHAMBHIyalbHas paboTa

11 3aKOHBI IBUKECHUS IJIAHET Tpu 3akona Kemniepa. Dmunc. M3menenue Awnanus 3akoHoB Kermiepa, ux 3Hauenus | §12,

ConHe4yHO# cUCTEMBI CKOPOCTH JIBIKEHHS IUIAHET 110 JUIsL PasBUTHUsL PU3HKK U aCTPOHOMUM. ymp.10 (2)

QJIITUIITUYCCKUM Op6I/ITaM. OTKpBITI/Ie
KermepOM 3aKOHOB ABHMI)XCHHUS IIJIAHET —
Ba)KHBIH IIar Ha IMyTU CTAHOBJICHUSA

Penrenue 3a1a4 Ha BHIYHCIICHUE
paccrostauii TuianeT ot CoJiHIa Ha
OCHOBE TpeTbero 3akona Keruiepa.
Omnpoc, pabota ¢ yaeOHUKOM,




MeXaHUuKH. TpeTuii 3aK0OH — OCHOBA U1
BBIYMCIIEHUS] OTHOCUTEIIBHBIX PACCTOSIHUN
mwiaHeT oT ConHua

HaOJII0ICHUE, CaMOCTOSITENIbHAs padoTa

12 Onpenenenne paccTOSHUMN U Pasmepst u popma 3emnn. Tpuanrynsanus. Pewenne 3anau Ha BBIYUCIICHHE 813,
pasmepoB Tea B CoNHE4HOi I'opu3oHTaNnbHBIN Napaiake. YTII0BbIE U paccTosiHU U pa3MepoB OOBEKTOB. ymp.11 (3,4)
cucreme nuHeiinbIe pa3meps! Ten ConneuHoit cuctemsr | ONpPOC, GppoHTaIbHAS paboTa, OIBITEL,

petienue mpoOIeMHOM CUTYaIuu,
(bpoHTanbHAas U UHAMBUAYaJIbHAs paboTa

13 OTKpbITHE U IPUMEHEHUE [TonTBepxkaeHME ClIpaBeITIMBOCTH 3aKOHA Pemrenuie 3agau Ha Beruucinenue Maccol | 814.1-14.5,
3aKOHA BCEMHUPHOTO Tarotenns s Jlynsl u mianet. Bosmymenus | mianeT. OObsCHEHHE MEXaHU3MA yrp.12 (2)
TATOTEHUS. B nBxennu Teil COJTHEYHON CUCTEMEL. BO3HUKHOBCHHSI BO3MYIIICHUH U

OtkpeiThe wianetsl Henmyn. Onpenenenue pHIMBOB
Macchl HeOecHbIX Tel. Macca U MII0THOCTh
3emun. [TpuiuBEI ¥ OTITUBBI

14 JIBuKEeHHE NCKYCCTBEHHBIX Bpewms crapra KA u Tpaektopuu nosera K becena, o6cyxnenue. paborta ¢ §14.6,
CIIYTHUKOB U KOCMHUYECKUX IJIaHeTaM U Apyrum tesaM CoJTHeYHOU yueOnukom. [IpoBepka 3HaHUH 10 TeMe yrp.12 (3)
armaparos (KA) B cucTeMbl. BBIMOTHEHnE MAHEBPOB, «CTpoeHHe COIHEYHON CUCTEMBD) (K/,

CoJIHEUHOU cucTEME HEOOXOIUMBIX TSI TIOCAIKA Ha TIOBEPXHOCTH 15 munyT)
KontponbHas padoTa No2. TIJIAHETHI WK BBIXOJIa HA OPOUTY BOKPYT HEe
«CTpoeHue COJHEUYHOU
CUCTEMBbI»
MMPUPOJA TEJ COJTHEYHOM CUCTEMBI - 6 u.

15 ConneuHnas cucreMa Kak l'unoTe3a o popmupoBaHUM BCEX TEN AHanu3 OCHOBHBIX IIOJIOKEHUN 815, 16,
KOMIIJIEKC TCJI, HMCIOIIINX CoJIHEeYHOU CUCTEMBI B mnporecce I[J'II/ITCJ'IBHO?I COBPEMCHHBIX HpeﬂCTaBHeHI/Iﬁ 0 IMPAKTUYCCKUC
oOuee 3BOJIIOIIMA XOJOIHOTO ra3onbUIeBOro odaka. | HPOUCXOXKICHUMN TEIT Conneunon 3aaHus
IPOMCXOXKICHHE OOBbsACHEHHE MX TIPUPOJIBI HA OCHOBE JTOM crcreMbl. OObACHEHHE HOBOTO

S — MaTepuaia, paboTa ¢ yueOHHKOM.

16 3emis u JlyHa - 1BoiiHAs Kpartkue cBenenus o npupoje 3emi. Ha ocHoBe 3HaHuii u3 kypca reorpaduu | 8§17,

IJIaHETa VYcnoBus Ha noBepxHocTH JIyHbl. J[Ba Thma CpaBHEHHUE MPUPOJIbI 3€MJIIU C yrp.13 (2)

JYHHOU NMOBEPXHOCTH — MOPSI U MaTEPUKH.
I"opsl, kpaTepsl U ipyrue Gopmsl peibeda.
IIpoueccsl popMUpOBaHUS TOBEPXHOCTH

npupoaoit JIynsl. Onucanre 0OCHOBHBIX
(dbopM JTyHHOI MOBEPXHOCTU U UX
MIPOUCXOXKACHHUS.




Jlynsr u ee penbeda. Pesynbprare
HCCIIEA0BaHUM, IIPOBEIEHHBIX
ABTOMATHYECKUMHU arnapaTamMy U
acTpoHaBTamu. BHyTpeHHee crpoenue JIyHsl.
XUMUYECKUI COCTAB JIYHHBIX TTOPO/I.
Oo6napyxenue Bojbl Ha JlyHe. [lepcniekTuBbI
ocBoeHus JIyHbl

IToaroroBka M npe3eHTanus
coobuienust 00 uccuenoBanusax JIyHsl,
NPOBEICHHBIX CPEICTBAMU
KOCMOHABTHKH

OOBbsicHEeHHE IPUYHHBI OTCYTCTBUS Y
JIyHbl aTMOChEpHI.

17 [Ipupona nmnaneT 3eMHON CX0JICTBO BHYTPEHHETO CTPOCHHUS U Ha ocHoBe 3Hanwmit puzndeckux 818,
TPYIIIBI XUMHUYECKOTO COCTaBa MJIaHET 3eMHOM 3aKOHOB OOBSCHEHHE SIBJICHUHN U MPaKTUYECKUE
rpynnsl. Penbed noBepxHocTu. Bynkanusm v | IPOIIECCOB, MPOUCXOISIINX B 3aJlaHus
TEKTOHHKA. MEeTeOpUTHBIE KPaTephI. aTMocdepax miaHer. OnucaHue u
Oco0OeHHOCTH TeMIepaTypHBIX YCIOBHI Ha CpaBHEHHUE MPUPOJIbI TNIAHET 36MHOU
Mepkypumn, Benepe n Mapce. Otnuuus rpynmbl. OObICHEHHE PUYNH
coctaBa atMocdepsl 3eMiH OT atMochep CYIIECTBYIOIINX Pa3IudHil.
Mapca u Benepbl. Ce30HHbIE H3MEHEHUS B [TonroToBka u npe3eHTauUs
aTMocdepe 1 Ha moBepxHocTH Mapca. COOO0IIIeHUs O pe3yabTaTax
CocrosiHue Boibl Ha Mapce B MpOLUIOM U B MCCIIeI0BaHUH TUTAHET 3€MHOM TPYIIIHI.
HacTosIIee BpeMsl. DBOJIOLUS IPUPOIbI OObscHeHre HOBOTO MaTepHarna,
maneT. [Toucku xu3Hu Ha Mapce paboTta ¢ yueOHUKOM.
18 [InaHeThI-TUTaHTBHI, X XHUMHUYECKUH COCTaB M BHYTpEHHEE CTpoeHue | Ha ocHOBe 3HaHMIA 3aKOHOB (PU3UKHU 819,
CITYTHUKH U KOJIbIIa [UIAHET-TUTAHTOB. OIHUCAHUE TTPUPOJIbI IIJIAHET-TUTAHTOB. yop.15 (1),
HcTouHuku HEprun B HEApax MIIaHEeT. [loaroroBka u npe3eHTarus 3an. 13

OO6rauHbIil TOKPOB B aTMOCc(hepHas
mUpKyJsus. PaznooOpasue npupo b
CyTHUKOB. CXOACTBO MPUPO/IbI CIIyTHUKOB C
IJIaHeTaMu 3eMHOU rpynnsl U JIyHO.
Hannuue atmocdep y kpynmHeHmmx
cnyTHUKOB. CTpOEHUE U COCTaB KOJIEI

COO6H.I€HI/I$I 0 HOBBIX pE€3yjibTaTax
I/ICCJ'IC,I[OBaHI/Iﬁ IJIAaHECT-TUT'aHTOB, UX
CIIYTHHUKOB M KOJICII. Anamms
OIIPCACIICHUA ITOHATHA «ILJIAHCTa»




19 Maubie Tena ConHeuHOU AcTepouipl TIIaBHOTO mosica. Mx pa3meps! u Omnwucanue BHeIHero Buaa actepounoB | §20.1-20.3,
CUCTEMBI (acTepOUIBL, yuclieHHOCTb. Manble Tena nosica Koitnepa. u komeT. OObSICHEHHE ITPOLIECCOB, yrp.16 (2)
KapJIMKOBHIE TLIAHETHI U [T1yTOoH M qpyrue KapiauKOBbIE MIAHETHI. INPOUCXOAIINX B KOMETE, IPU
KOMETEI). Kowmertsl. x ctpoenne u cocraB. OpOUTEI U3MEHEeHHH ee paccTostHus oT CoJHIa.

koMeT. OO11ast YUCIEHHOCTh KOMET. [ToaroroBka u npe3eHTaLUs

AcCTepOoHIHO-KOMETHAs! OMaCHOCTb. COOOIICHHS O crIoco0ax 0OHAPYKEHHUS

Bo3moxHocTH 1 criocoOsl ee OTIACHBIX KOCMUYECKUX OOBEKTOB U

IPeIO0TBPAICHHS NPEJOTBPAICHHUS UX CTOJIKHOBEHHUS C
3emuteit

20 Meteopsl, 601 1BI, OnunouHble MeTeopbl. CKOPOCTH BCTPEUH C Ha ocHoBe 3HaHus 3aKOHOB (PM3HUKH 820.4,
METEOPUTHI 3emueii. HeOounpime tena . MeTeopHbie ONHCaHNe U OObSICHEHUE SIBJICHUI yrp.16 (6)

IIOTOKHU, UX CBA3b C KOMECTaMHU. prHHLIG TEa. MeTeopa u 60]11/1;{3_ ITo IOTrOTOBKA
SIBnenue Oonma, MageHNe METEOPUTA. COOOBIIEHHNs O TTaJeHNH HanboJIee
Knaccugukamms MeTeopuToB: jKeJIe3HbIE, M3BECTHBIX METECOPUTOB
KaMeHHbIE, JKeJIe30KaMeHHBIE
COJIHLE " 3BE3/IbI — 5 u.
21 ConuHmle, coCTaB W BHYTpEE Ucrounuk sueprun CoJiHIIA U 3BE3] — Ha ocHoBe 3HaHmit Ppuznyueckux §21.1-21.3,
TEepMOSAECPHBIC PEaKILIH. HepeHoc SHEPrun 3aKOHOB OMUCAHUE U OOBICHEHUE ynp.17 (2)
BHyTpH ConHita. CtpoeHue ero arMmochepsl. SIBIICHUH H [IPOLIECCOB, HAOMIOIAEMBIX
Ipanyssiust. CoNHedHAs KOPOHA. Ha ConHie. Onucanue mpoueccos,
OO6GHapyXeHue MOTOKa COJTHEYHBIX HEUTPHHO. TMPOMCXOMIAIIHX P TCPMOAACPHBIX
3HaueHue 3TOT0 OTKPBITUA I (PU3UKHU U PCAKINIAX TPOTOH™ HPOTOHHOTO IHKIA.
acTpopU3NKH

22 ConHeuyHasi akTUBHOCTD U €€ [IposiBnenHus coTHEYHON aKTUBHOCTHU: Ha ocHoBe 3Hanuii o miasme, §21.4,

BIIUSIHUE HA 3EMITIO COJIHEYHBIE MATHA, MPOTYOepaHIIbl, BCIBIIIKY, | MOJYy4EeHHBIX B Kypce (PU3UKH, yrp.17 (3)

KOPOHAJIbHBIE BEIOPOCHI Macchl. [ToToku
COJIHEYHOU mna3Mel. X BausiHUE HA
COCTOSIHUE MarHuTochepsl 3eMIIH.
MaruutHslie OypH, MOJSPHBIE CUSHUS U
npyrue reopusndecKre SBICHUS, BIUSIONINE
Ha PaJoCBs3b, COOM B TUHUSIX
anekrponepenayu. [lepron nsmenenus
COJTHEYHOM aKTUBHOCTH

onucanue 00pa3oBaHUs MATEH,
npoTyOepaHIIeB U APYTHX MPOSBICHHI
COJTHEYHOM aKTHBHOCTH.
XapaKkTeprCcTHKA ITPOIIECCOB
COJTHEUHOW aKTUBHOCTH U MEXaHH3Ma
uX BIMsiHUS Ha 3emutto. DpoHTanbHas
paboTa ¢ kiaccom, becena,
HaOII0IeHNE U 00CYKIeHuEe, paboTa C




y4eOHUKOM, OTICaHue 00pa3oBaHus
IISATCH.

23 dusnyeckas Ipupoaa 3Be3/1 1 |3Be3ga — mpUpPOIHBIN TEPMOSIICPHBIN OrnpezenieHue MOHATUS «3BE3]1a». 822, 23.1-
peaktop. CBeTuMOCTb 3Be3/1bl. MHOTOOOpa3ue | YKka3aHue MOJI0KEHUs 3Be3/1 Ha 23.2, ynp.18
Mupa 3Be31. X cnekrpanpHas JTUarpamMme «CIeKTP — CBETHMOCTHY (2
KJ1accupuKanus. 3Be3bl-TUTaHThl U 3B€3/IbI- | COTJIACHO WX XapaKTepUCTUKaM. AHAIIN3
Kapiuku. J{narpamma «crexkTp — OCHOBHBIX TPYIIIT TUATPAMMBI
CBETUMOCTB». [IBOMHbBIEC U KPaTHBIE 3BE3/IbI.
3Be3HBIC CKOTUICHHS. VX COCTaB M BO3pacT

24 [lepemenHbIe u 1 | Hedennast — npupoanHbie Ha ocHoBe 3Hanuii o ¢usuke onucanue |8§23.3, 24.1,

HECTaIIMOHAPHBIC 3BE3/bI. aBTOKOJICOATENEHBIE CHCTEMBL. 3aBUCHMOCTE | yJIbCalliy Heden ] KaK yrp.19 (2)
«IIepPHOJT — CBETUMOCTBY». 3aTMEHHO- ABTOK0JIE0ATENILHOTO MpoIiecca.
IBOMHBIE 3Be3ab6l. Benbimkun HoBBIX — TToAroToBKa COOOMIEHHUS O CITIOCO0ax
SABJICHUE B TECHBIX CUCTEMAX JBOMHBIX 3BE€31.  (0OHAPYKEHHUS «IK3O0ILUIAHET»
OTKpBITI/Ie «OK30IITAHET» — IIJIAHET U IMOJIYUYCHHBIX pe3yibTaTax
IJIAHETHBIX CUCTEM BOKPYT APYTUX 3BE3]

25 DBOJIIOLMS 3BE3M 1 | 3aBUCUMOCTBH CKOPOCTH U Ha ocHoBe 3HaHMii 110 (hU3HKE OIICHKA §24.2,
POJOKUTEILHOCTH IBOJIIOLUHU 3BE€3/] OT UX | BPEMEHH CBEUCHHS 3BE€3/IbI 10 MIPaKTUYECKHE
macchl. Benbiiika CBepXHOBOM — B3pbIB M3BECTHOM Macce 3armacoB BOI0POa; 3a/laHus
3Be3/Ibl B KOHIIE €€ Boonnu. Koneunsie JUISL OTTUCAHUSI PUPOABI OOBEKTOB HA
CTa/IuU KU3HU 3Be3/1: Oelible KapIuKHy, KOHEYHOM CTaJIMU IBOJIOLUU 3BE3I.

HEHTPOHHBIE 3Be3/bl (IIyJIbCaphl), YePHbIE Omnpoc, dponTanbHasg padoTa.
JIBIPBI
CTPOEHUE M 3BOJIIOLNSA BCEJIEHHOM — 4 u.

26 Hama I"anakTtuka 1 |Pa3mepsl u ctpoenue ["anakTuku. Onucanue CcTpoeHHss ©  CTpyKTypbl| §25.1-25.2,
Pacrionoxxenue u apwxenne CoHIa. ["anakTuky. Nzyuenue O0OBEKTOB| MPAKTHYECKHE
TTnockas u ceprueckas 0ACHCTEMbI IUIOCKOH W ceprueckoi TMOJACUCTEM. 3aJaHUs

lanaxtuku. Snpo u cnupaibHbIE pyKaBa
lNanaxtuku. Bpamenue ['anaktuky u

IToaroToBka COO6H_ICHI/I$I 0 pPa3sBUTHUHU
HucciaenoBanuil I'amakTuku. OObsicHEHHUE




npo0ieMa «CKPBITOM MacChh»

HOBOTO MaTepuaia, pabora ¢ KHUTOH.

27 JIpyrue 3Be31HbIE CUCTEMBI - 1 |CnoupanbHble, SJUTUNTHYECKUE U Ornpenenenue TUIIOB rajakTuk.| 826,
HEeNpPaBWJIbHbIE FaakTUKU. X [TonroroBka cooOmenus o Haubonee| ynp. 21 (2)
TranaKTiKn OTIMYUTEIFHBIE OCOOCHHOCTH, Pa3MEpHI, WHTEPECHBIX HCCIICIOBAHUSAX TaTaKTHK,
macca, KoJm4ecTBo 3Be3/1. CBepXMacCUBHbIE KBa3apoOB U JAPYI'HX JAIEKHX 00BEKTOB
YepHBIC JIBIPHI B sIpax rajlakTuk. KBa3zaper u
paguoranakTUKU. B3aumonencTByromue
rajakTHKU. CKOTIJICHUS M CBEPXCKOTUICHHSI
raJIaKTUK
28 Kocwmonorus navana XX B. 1 | OOmas Teopusi OTHOCUTEIHHOCTH. [Mpumenenne npuHnuna J[ormmepa s 8§27,
CraumnonapHas Beenennast A. DitHmreiina. OOBSICHEHUSI  «KPAaCHOTO  CMEIIEHHUS».| MPAKTHUYECKUE
BriBog A. A. CDpI/IJIMaHa 0 HECTAIIMOHAPHOCTH IToaroroBka COOOIIEHUS O OEATEILHOCTH| 3aJaHUs
Bcenennoit. «kKpacHoe cMeleHne» B Xab6ma n ®puamana. JloKa3aTenbCTBO
CHEKTpax rajakTHK U 3aKOH Xab0ma. CTIPABE/UIMBOCTH  3aKOHAa Xab0Oma s
Pacumpenne BeeleHHOMN pOHCXOauT HaOI01aTeNsl, pacloJIOXKEHHOTO B JIFO00M
OIIHOPOJTHO M H30TPOITHO rajaKTHKe. OO0bscHeHue HOBOTO
Marepuaia, paboTa ¢ KHUTOH.
29 OCHOBBI COBPEMEHHOM 1 I'mnote3a I'. A. 'amoBa o ropsiueM Havase [ToaroToBka u mpe3eHTaIMs coooOmeHus| 827,
KOCMOJIOTHH Bcenennoii, ee 060cHOBaHUE U 0 JesATeNbHOCTH ['amMoBa W JaypearoB| MPAKTUYECKHUE
MOATBEPXKICHNE. PETMKTOBOE M3ITydeHHE. HoGeneBckoit mpemun 1o (Qu3MKEe 33| 3a7aHus
Teopus bonbmoro B3peiBa. Obpa3zoBaHue paboThI O KOCMOJIOTHH.
XUMHUYECKUX IeMeHTOB. DopMUpOBaHUE
TaJIaKTUK U 3BE3[l. Y CKOPEHHE paCIIUPEHUS
Bcenennoii. «TeMHas sHeprus» u
AHTUTITOTCHHUE.
’KA3Hb U PA3YM BO BCEJIEHHOM - 3 u.
30 Ypok - koHbepeHIus 1 |IIpoGiema cymiecTBoBaHus x)u3HK BHE 3emun. |[loarotoBka u nmpeseHTaus coobuienus |8§28
«OIMHOKY J1 MBI BO YcnoBust, He0OX0JUMBbIE ISl Pa3BUTHS 0 COBPEMEHHOM COCTOSTHUM HAyYHBIX
Bcenennoii?» *u3HU. [loncku )KU3HU Ha MIaHeTax UCCIIeIOBaHUil 1o mpobieme
31 [losTOpEeHUE 1 | ConneuHoli cuctembl. ClOXKHBIE CYIIECTBOBAHMS BHE3EMHOM KU3HU BO | [ToBTOPUTH
OpraHn4ecKre COEAMHEHHs B KOCMOCE. BcenenHoii. Yuactue B TUCKYCCHH T10 OCHOBHEIE
CoBpeMeHHbIE BOBMOKHOCTH 3TOM Tpobiieme MOHATHA,
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KontponpsHas pabota Ne3.

pPaaroacTpOHOMUU U KOCMOHABTUKH JIJIS
CBSI3U C APYTUMH ITUBUIIU3ALMSIMHU.
[InaneTHbIE CUCTEMBI Y IPYTUX 3BE3/I.
[IpuMeHATH 3HAaHUA K PELICHUIO 3a/1a4
(BBIYMCIIUTEIBHBIX, KAUECTBEHHBIX,
rpaduuecKkux) Ha YPOBHE ONICPUPOBAHHUS
CJIEIYIOIMMH UHTEIIEKTYAIbHBIMU
omnepalusIMu: TOHUMaHue, TPUMEHEHUE,
aHajan3, CUHTE3, Oll€HKa, 00001IeHue,
CHCTEMAaTU3allHs

3aKOHBI Kypca
aCTPOHOMHHU

Pe3epB 2 yaca.
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