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I[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamma paspabotaHa B COOTBETCTBHU C TpeOoBaHusIMU DeaepanbHOro rocy1apcTBEHHOTO
00pa3zoBaTeIbHOrO CTaHAAPTa U OCHOBBIBAsICH HA pabouyro mporpammy k YMK B. A. BopoHuoBa-BenbsimnHoBa, E. K.
CtpayTa : yuebHo-mMeToamueckoe nocobue /E. K. CtpayT. — M. : lpodcba, 2017. YueObuuk «ActpoHoMus. ba3oBsrii
ypoBeHb. 11 kmace» aBTopoB  b. A. Boponnosa-BenssmunoBa, E. K. CtpayTta nportien skcrepTusy, BKIIOYEH B
®denepanbHBIi IepeYeHb U 00ecieYnBaeT OCBOSHHE 00pa3oBaTeIbHOM MPOrpaMMBbl CpPEHETO 00LIero 00pa3oBaHusl.

Oo0mast xapakTepucTUKa Y4eOHOr0 nmpeamMera

ACTPOHOMHUS B POCCUICKOM MIKOJIC BCEr]a paCCMaTPUBANIACh KaK Kypc, KOTOPBIH, 3aBepiinas GU3nKO-MaTeMaTHICCKOE
O6paSOBaHI/IC BBIITYCKHUKOB cpez[Heﬁ IIKOJIBI, 3BHAKOMHUT UX C COBPEMECHHBIMH MTPEACTABICHUAMUA O CTPOCHUH 1 3BOJJIIOINHN
Bcenennoit u cmoco06cTByeT GOPMUPOBAHUIO HAYYHOT'O MEPOBO33pEHUA. B HacTosImIee BpeMsl BAXKHEHIIUME 3aadaMu
ACTPOHOMMUHU SABJIAIOTCA (bOpMI/IpOBaHI/Ie HpeﬂCTaBJ’IeHI/Iﬁ O CAUHCTBC (1)I/I3I/I‘{eCKI/IX 3aKOHOB, Z[eﬁ(.‘TByIOH.[PIX Ha 3eMIic U B
Oe3rpaHnyHOi BceneHHo, 0 HempephIBHO MPOUCXOIAINECH YBOMIOIMH HAIEH MJIAHEThI, BCEX KOCMHYECKHUX TEJ B UX
CHCTEM, a TaKXKe caMoii Bcemennoid.

MecTto npeamera B y4eOHOM ILIaHe

N3ydenne xypca paccantano Ha 35 gacoB (1 dac B Henento). BaxkHyro poiib B OCBOGHHH Kypca HTPAIOT MPOBOAMMBIE
BO BHCYPOYHOC BpEMs cOOCTBEHHBIE Ha6J'IK),E[€HI/IH y4damuxcs. CHGL{I/I(i)I/IKa IJIaHUPOBAHUS OTUX Ha6J'IIOZ[GHI/II71 ONpeACIsACTCA
ABYyMs 00CTOSATENLCTBAMHU. BO—HepBHX, OHH (3a HUCKIIIOYCHHUCM HaGJ’IIO}IeHI/Iﬁ COJ'IHHa) JOJI’KHBI IPOBOAUTLCA B BEUCPHEC
WM HOYHOE BpeMsi. Bo-BTOPBIX, 00BEKTHI, MPUPOIa KOTOPHIX U3YYaeTCs Ha TOM WM HHOM yYPOKE, MOTYT OBITH B 3TO BpeMs
HEIOCTYIHBI s HaOmoaeHui. [Ipu nmiuaHupoBaHWY HaOMIOICHUH STHX 00BEKTOB, B 0COOCHHOCTH IIaHET, HEOOXOJUMO
YUYUTBHIBATH YCJIOBHU UX BUIUMOCTH.

IIpumepHBbIii nepeyeHb HAOIIOAEHUIT

HabanoaeHust HEBOOPYKEHHBIM IJIa30M

1. OcHOBHBIE CO3Be3/Hs U HauboJee pKHe 3BE3 bl OCEHHET0, 3UMHETO U BeCEHHEro Heba. I3MeHeHne HX MOT0KEHUs
C TCYCHUCM BPEMCHHU.

2. Ismxenue JIyHpl u cMeHa ee das.

Hadarwoaenus B Tejieckon

1. Penbed JlyHBI. 6. ConHeuHble MATHA (HA DKpaHe).

2. ®a3pl Benepsnl. 7. JIBOiiHBIE 3BE3IbI.

3. Mapc. 8. 3Be3gnubic ckomtenus (Ilnesasr, ['mamsr).
4. }OnuTep U ero CIyTHHUKH. 9. bonpmasg tymanHocTh OpHOHA.

5. CaTypH, ero KoJblla ¥ CITyTHHKH. 10. TymaHHOCTE AHAPOMEIHI.

Pe3ysabTaThl 0CBOCHMSA Kypca

JIMYHOCTHBIMH Pe3yJIbTATAMH OCBOCHHS Kypca aCTPOHOMHHM B CPEIHEH (ITOTHOM) MIKOJIE SABIISIOTCS:

e (opMHpOBaHHE YMEHHUs yIPABIATH CBOCH MO3HABATEIbHOM EATEIbHOCTHIO, OTBETCTBEHHOE OTHONICHHE K YUCHHUIO,
TOTOBHOCTH M CIIOCOOHOCTH K CAMOPAa3BUTHUIO M CaMOO0OPa30BaHUIO, & TAK)KE OCO3HAHHOMY IMOCTPOCHHUIO WHIUBUAYATBHON
00pa3oBaTeNbHOMN ACSITEIbHOCTH Ha OCHOBE YCTOWYMBBIX O3HABATEIbHBIX HHTEPECOB;

e (opMupoBaHHE MO3HABATENFHON U HHPOPMAIMOHHON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSATEILHON PabOTHI
C KHUTaMH ¥ TEXHHYECKUMHU CPECTBAMH HH(POPMAIMOHHBIX TEXHOJIOTHH;

e (dopmMmupoBaHHUe YOSKIECHHOCTH B BO3MOXXHOCTH MTO3HAHHUS 3aKOHOB MPUPOJIBI M UX UCIIOIb30BaHUS HA OJ1aro
Pa3BUTHS YEIOBCYCCKOW IMBUITH3AIIHH;

e (opMupoBaHHE YMEHHS HAXOIUTh aCKBATHbBIC CIIOCOOBI OBEACHHUS, B3AUMOICHCTBHS U COTPYAHHICCTRA B
npouecce yueOHOW U BHEY4eOHOM JeATEINbHOCTH, MPOSIBIISITH YBAKUTEIBHOE OTHOIICHHE K MHCHUIO OMIMOHEHTA B X0/I€
00CYXIeHUS CIIOPHBIX MPOOIJIEM HAYKH.

MeTanpeaMeTHbIe Pe3yJdbTaThl OCBOCHHS IPOTPaMMBbI IIPEAMNOJIATAIOT:

® HAXOJHUTh MPOOIEMY UCCICTOBAHNUS, CTABUTH BOMPOCHI, BBIIBUTATh TUIIOTE3Y, IPEAIAraTh aJbTePHATHBHbIC
CIOCOOBI pelIeHus TPoOIeMbl M BEIOMPATh 3 HUX Hauboliee 3G PeKTHUBHBIHN, KIacCUuQUIIUPOBATH 00BEKTHI HCCIICIOBAHMUS,
CTPYKTYPHPOBATh M3y4aeMblii MaTepHall, apIryMEHTHPOBATH CBOIO MO3HIINIO, HDOPMYIHPOBATH BHIBOIBI U 3aKIIOUCHUS,

® AHAJIHM3UPOBATH HAOIIOIAEMbIC SIBICHUS U OOBACHATh IPUYNHBI UX BOSHUKHOBEHUS;

® Ha MPaKTHKE MMOJb30BATHCSA OCHOBHBIMHU JIOTHYCCKUMHU

® [pHeMaMu, METOJaMU HAOIIIOICHHUS, MOJICTUPOBAHNUSI, MBICICHHOTO SKCIIEPUMEHTA, POTHO3UPOBAHHS;

® BBINOJHATH MO3HABATEIbHBIC U TPAKTUYCCKHUE 3aIaHUsI, B TOM YHCIIC IPOCKTHEIC;

® U3BJIEKAaTh HH(DOPMAIIMIO U3 PA3TMYHBIX UCTOYHUKOB (BKIIOUYasi CPECTBA MACCOBOW MH(MOPMAIIMK U HHTEPHET-
pecypcsl) U KPUTHYECKHU €€ OI[CHUBATH;

® TOTOBHUTH COOOIICHHUS U MPE3CHTAI[MU C UCITOIb30BAHMEM MATEPUAJIOB, MMOJYyYCHHBIX U3 MIHTepHETa U APYTHX
HCTOYHHUKOB.

IpenMeTHBIE pe3yabTaThl U3YUYCHUS ACTPOHOMUU B cpeHEH (TIOJTHOM) IIKOJIE MPEICTABICHBI B COJEPIKaHIU Kypca
o TemMaM. O0eceunTh JOCTHKCHUE TIIaHUPYEMBIX PE3yIbTATOB OCBOCHHUSI OCHOBHOMN 00pa30BaTeIbHOM MPOrPaMMBl,
CO3aTh OCHOBY /ISl CAMOCTOSATEIBHOr0 YCIEIIHOTO YCBOCHHS 00YYaIONIMMHUCS HOBBIX 3HAHHM, yMEHHI, BUIOB U CIIOCOOOB
JIEATENILHOCTU JTOIKEH CUCTEMHO-IEATEILHOCTHBIN MOAX0. B COOTBETCTBUM C 3THM MOAXOA0M HMEHHO aKTUBHOCTh
00yYarOIKUXCs MPU3HACTCS OCHOBOH JOCTIIKCHHS Pa3BUBAIOIIKX Ieieli 00pa3oBaHUs — 3HAHUS HE MEPEIal0TCs B TOTOBOM
BU/JIE, a JOOBIBAIOTCS yUalIUMHUCS B IPOIECCe MO3HABATENbHOM 1eATEIbHOCTH.



OI[HI/IM Hnu3 HYTCﬁ IIOBBIIIICHUA MOTUBALIUU U 3(1)(1)€KTI/IBHOCTI/I y‘le6H017[ ACSATCIIbHOCTHU B OCHOBHOM IIIKOJIE SIBJIIETCS
BKJIIOYCHUC yHalllUXCs B y'—te6H0-uCCJl€606‘am€ﬂbCKyi0 U nNpoeKmHyro ()eﬂmeﬂbHOCWlb, KOoTopast UMCET CICAYIOIHUEC
0COOEHHOCTH:

1) HCJIN U 3aJa491 3TUX BUJOB ACATCIbHOCTH yHalllUXCAd ONMPCACIIAOTCA KaK UX JJUYHOCTHBIMHU MOTUBAMHU, TaK U
COIIHMAJIbHBIMHU. 910 O3Ha4acT, 4YTO TaKasd ACATCIBHOCTD JOJIXKHA 6I)ITI> HamnpaBJi€Ha HC TOJIbKO Ha MOBLINICHUE
KOMIIETCHTHOCTH MOJAPOCTKOB B HpeHMeTHOﬁ oOiactn ONPCACIICHHBIX y‘Ie6HBIX AUCHHUIIINH, HC TOJIBKO HAa Pa3BUTUC UX
CHOCO6HOCTCI>'I, HO U Ha CO3JaHUC NPOAYKTA, UMCIOIICTO 3HAYUMOCTD JJId APYTUX;

2) y‘-Ie6HO-I/ICCJ'IeL[OBaTeHLCKa$I 1 OPOCKTHAA ACATCIbHOCTb JOJI’KHA 6I>ITI> OpraHn3oBaHa TaKUM o6pa30M, ‘-IT06I>I
ydJamuecss CMOTJIM PeaTn30BaTh CBOM MOTPEOHOCTH B OOIIEHUH CO 3HAYMMBIMH, pePepeHTHBIMH TPyIIIaMHU
OJTHOKJIACCHUKOB, yuuTeNnei u T. 1. CTpos pa3aTuIHOrO poJa OTHOIICHHS B XOJ¢ I[eJeHANpaBIeHHOH, TONCKOBOMH,
TBOp‘{CCKOﬁ u HpOIIYKTHBHOﬁ ACATCIBHOCTHU, MOAPOCTKU OBJIAACBAOT HOpMaMU B3aMMOOTHOIIEHUH C PasHbIMU JHOJbMU,
YMEHUSIMH MEPEXOIUTh OT OJHOTO BUJA OOIIEHUS K IPYTOMY, IPUOOPETAIOT HABBIKM MHAMBUIYAIBHONH CAaMOCTOSTEIBHON
paboOTHI U COTPYIHUYECTBA B KOJICKTUBE;

3) OopraHu3zanus y‘{€6HO—I/ICCHe,HOBaTGJ'ILCKI/IX 1 IPOCKTHBIX pa60T HIIKOJIBHUKOB OGCCHG‘II/IB&GT COYCTaHNEC PA3JIMYHBIX
BHUI0OB HOSH&B&TCHLHOﬁ JCSATCIBbHOCTH. B 9TUX BUAAX OCATCIBbHOCTHU MOFyT 6]>ITI) BOCTpe6OBaHbI HpaKTI/l'-IeCKI/I J'IIO6I)IC
CITOCOOHOCTH MOJAPOCTKOB, PEaN30BAHBI INYHBIE IPUCTPACTHS K TOMY WIJIH HHOMY BUAY NEATEIBHOCTH.

B pesynbTaTte yuebHo-mccneaoBaTenbCKOM M NPOEKTHOM AEATENbHOCTU BBIMYCKHUK MOAYUUT
npeacTaBnieHue:

e 0 OUNOCOPCKUX N METOAONOMMUECKMX OCHOBAHMSAX HAYUHOW AEATENbHOCTU M HAYUHbLIX MeToAax,
NMPUMEHSAEMBIX B MCCNeA0BaTeNbCKOM M MPOEKTHOMN AeATenbHOCTY;

e 0 TaKWX MOHATUSAX, KaK KOHLENUMs, HayuyHas rmnoTesa, MeTol, 3KCMepmMMeHT, HaZeXHOCTb
rmnoTessl, MoAeNb, MeTo cbopa U MeToA aHanM3a AaHHBbIX;

e 0 TOM, UEM OTNIMYUAKOTCH MCCNeA0BaHMSA B r'yMaHUTapHbIX 06NacTsax OT MCCNneloBaHMM B
€CTEeCTBEHHbIX HayKax;

e 00 ncTopuun Haykuy;

e 0 HoBeNwmMx paspaboTkax B 0651acTU HayKM M TEXHONOT U

e 0 NMpaBuWax M 3akoHax, PerynmpymolmMx OTHOWEHMSA B HayuYHON, n3obpeTaTenbCKoM M
nccnegosaTenbCckx obnacTtax AesTenbHOCTM (MaTeHTHOe NpaBo, 3alKMTa aBTOPCKOro npaea M T. n.);

e 0 AeATEeNbHOCTU opraHusaumi, coobwecTs m

e  CTPYKTYp, 3aMHTEPECOBAHHbLIX B pe3y/ibTaTax UCCNea0BaHUM M NpeJoCcTaBNSAWMX Pecypchl Ans
NMpoBeJleHNS MCCNeA0BaHUM 1 peanm3aunm nNpoekToB (POoHALI, rOCyJapCTBEHHLIE CTPYKTYPHI,
KpayadaHAMHIroBbIe CTPYKTYPbLL U T. M.).

BeINyCKHUK CMOXeT:

e pelaTb 3ajaun, HaxoAsWMeCs Ha CTbIKe HEeCKONMbKUX yUebHbIX ANCUUMNMH (MeXnpeaMeTHbIe
3ajaun);

e  LCMOSb30BaTb OCHOBHOM aNroOpuUTM UCCNeA0BaHUS NpU pelleHnn cBomx yuebHO-Mo3HaBaTeNbHbIX
3ajay;

®  LCMONb30BaTb OCHOBHbLIE MPUHLMMBLI NMPOEKTHOW AEATENbHOCTU NPU peweHnm cBomx yuebHo-
rmo3HaBaTeslbHbIX 3a4ay M 3ajay, BO3HMKAKOWMX B KYNIbTYPHOM U COUMANbHOM XU3HWU;

e  LCMONb30BaTb 3JIEMEHTLI MAaTEMATMUECKOrO MOAENIMPOBAHMS MPU PelWeHN nccneaoBaTenbCkmx
3ajav;

e  LCMOSb30BaTb 3/IEMEHTLI MaTeMaTMUECKOro aHanmsa ANns MHTepnpeTaumm pe3ynbTaTos,
MoslyyeHHbIX B xoZe yuebHo-mccneaoBaTenbCckom paboThl.

C TOukM 3peHUs PopMMPOBaAHUSA YHMBEPCAbHbBIX YUeOHbIX AEMNCTBUIN B XO0A4€ OCBOEHUSA MPUHLMMNOB
yuebHO-MccneagoBaTeNbCKOM U MPOEKTHOM AesATeNIbHOCTV BLIMYCKHUK HAYuYMUTCS:

e  opMynMpoBaTb HAYUHYIO FMMNOTE3Y, CTaBUTb LIEeNlb B paMKax UCCeA0BaHUA M NMPOEeKTUPOBaHMS,
NCX0As M3 KYNbTYPHOWM HOPMBI 1 coobpasysick ¢ npeacTaBneHnaMum o6 obuwem bnare;

e BOCCTAHaBNMBATb KOHTEKCTLI U MyTW Pa3BUTUSA TOIO MM MHOIO BMJAA HAayUHOW AEATENbHOCTH,
onpeaenss MecTo CBOEro MccreaoBaHUA MM NpoeKkTa B 00leM KyfNbTYpHOM MPOCTPaHCTBE;

e  OTCJ/IeXMBaATb U MPUHUMATb BO BHMMaHUE TPEHAbl U TEHAEHUUM Pa3BUTUS Pa3NIMUHLIX BMAOB
NeATeNbHOCTU, B TOM UYMCIE HayUHLIX, YUUTBEIBATb UX MPU MOCTaHOBKe COOCTBEHHLIX Lienew;

e OLEHMBATb pecypchl, B TOM UMCJie M HeMaTepualnbHbLIe, TakMe Kak BpeMs, HeobxoamMele ANs
AOCTVXEHWUS NMOCTaB/IEHHOM Uenu;

e  HaxoAMTb pa3fIMUHbIE UCTOUHUKM MaTepualbHbIX M HEMATEpPManbHLIX PECYPCOB, NMPeAO0CTaBNSIOWMX
cpeAcTBa ANS NpoBeAeHUs MCCneJoBaHWM M peannsaunmy NPoOeKTOB B Pa3fIMUHLIX 001acTsax AeATeNbHOCTU
uenoBekKa;

e BCTynaTb B KOMMYHMKALUWIO C Aep)XaTeNsaMM pas3fIMUHbIX TUMNOB PEeCcypCcoB, TOUHO U 00BEKTUBHO
MpeseHTys CBOW MPOEKT UM BO3MOXHbLIE pe3ynbTaThl UCCleA0BaHKMs, C uenbio obecneueHums
MPOAYKTMBHOIO B3aMMOBLIFOAHOIO COTPYAHMNUECTBA;

e  CaMOCTOATENIbHO M COBMECTHO C ApPYrMMu aBTopaMu paspabaTbiBaTb CUCTEMY MapaMeTpoB U
KpuTepmeB oUueHKM 3ddEKTUBHOCTU U MPOAYKTUBHOCTM peannsaummy rnpoektTa MimM MccrnejoBaHMA Ha
Ka>XJoM 3Tane peanus3aumum 1 no 3asepuweHnn paboThr;



L] aeKBATHO OUEeHWBATb PUCKW peann3aumi npoekKTa mn npoeegeHna mccneagoBaHma m
npeagycMmatTpmBaTtTb Nyt MMHNMMMN3aUMMN 3TUX PUCKOB,;

e  a/leKBaTHO OLUEHMBaTb MOCMNEACTBUS peanmsaummy CBoero npoekra (M3MeHeHMs, KOTOpbLIe OH
MOBJIEUET B XU3HW ApPYrux nioaemn, coobuecTs);

e 3/leKBaATHO OUEHMBATb JalbHelNllee pa3BUTVE CBOEIrO NpPoeKTa UNM UccnegoBaHus, BUAETb
BO3MOXHbI€ BAPpWMaHTbl NPUMEHEHWNA Pe3yN1bTaTOB.

COJIEP)KAHUE

10 knace (35 4, 1 4 B HEnemMO)

Yto uzyuaet acrpoHomus. Habio1eHuss — ocHOBAa acTpOHOMMH (2 )

AcTpoHOMUS, €€ CBsI3b ¢ NpyruMu Haykamu. CTpykTypa u MaciuTadbsl BeenernHoit. OCOOEHHOCTH aCTPOHOMHYECKUX
MeETO-

JIOB HCCIIEAOBAaHUA. TeIecKOonbl U pagHoTeIeCKONbl. BceBOIHOBAS acTpOHOMMSL.

IIpeameTHBIE pe3yabTaThl OCBOCHUS TEMBI IO3BOJISIOT!

— BOCIPOM3BOJUTH CBEICHHS 110 HCTOPUU Pa3BUTHUSA aCTPOHOMHUH, €€ CBA3SAX C PUIMKON U MaTEeMaTHKOI;

— HCIIOJIB30BATh MOJTYUYCHHBIEC pPaHEee 3HAHUS ISl OOBSICHEHHS YCTPOHCTBA M MIPUHIKIIA PaOOTHI TEJIECKOIIa.

I[IpakTUyeckne 0CHOBHI ACTPOHOMUH (5 )

3Be3/bI M CO3BE3AMS. 3BE3IHBIEC KapThl, INI00YCH M aTiachkl. Buaumoe qBMKEHUE 3BE3]1 HA PA3IMYHBIX TeorpaduuecKux

muporax. KyneMunamus csetmwit. Bugumoe roguunoe nemxenue Conana. Dxnuntuka. JIsmwkenue u gassl JIyHEL.
3atmenus Conuna u JIyHsl. Bpems u kanesaapsb.

ITpeameTHBbIe pe3yabTaThl U3YUCHUS JaHHOM TEMBI IIO3BOJISIOT:

— BOCIIPOM3BOJUTD ONPE/ICIICHNS TEPMUHOB U MOHATHH (CO3Be3/Me, BEICOTA U KyJIbMHHANNA 3Be31 1 ConHIa,
SKJIMNTHKA, MECTHOE, OSICHOE, JIETHEE U 3UMHEE BpeMsl);

— OOBSICHATh HEOOXOAMMOCTh BBEICHHUS BUCOKOCHBIX JIET M HOBOTO KaJCHAAPHOTO CTUIIS;

— 0OBSICHATH HaOIIOgacMble HEBOOPY>KEHHBIM IJ1a30M JIBHKEHUS 3831 M COJHIIA HAa Pa3IMYHbIX reorpaduuecKux
mMpoTax, ABkeHue u (assl JIlyHnsl, npuunnsl 3aTMeHuit Jlynsl n Connua;

— NPUMEHSATH 3BE3AHYIO KapTy sl IONCKA Ha HeOe ONpeleICHHBIX CO3BE3UI U 3BE3 .

Ctpoenue CorHeuHOH cucTtembl (7 9)

PasBuTHe mpeacTaBiIeHN O CTpOSHUHN MUpA. [ eoneHTpudeckas cucteMa Mmupa. CTaHOBJIICHHE TeTHOLEHTPUIECKOM

cuctemsl Mupa. Kondurypannn rmraner n ycnoBus X BUAUMOCTH. CHHOIMYECKUH U CUIepUIECKUN (3BE3AHBIN)
nepuo/sl oopanienus mianet. 3akoHsl Keriepa. Onpenenenue pacctosiHuil 1 pazmMepoB Tes B CoIHEUHOH cucreMe.
l'opusoHTaNBHBIN Mapamiake. JIBukeHne HeOECHBIX TeN MO AeHCTBUEM CHII TAToTeHus. OnpeieneHne Maccsl HeOeCHBIX
Ten. [IBuKeHNEe HCKYCCTBEHHBIX CITyTHUKOB 3€MIIM M KOCMHUYECKHX anmnapatoB B COlHEUHOU cucreMme.

IIpeameTHBIE pe3yabTaThl OCBOCHUS JaHHOU TEMBI MO3BOJSIOT:

— BOCIPOM3BOJUTH HCTOPHUYECKNE CBEJACHHUS O CTAHOBICHUH U Pa3BUTHH I'€JIHUOICHTPUIECKON CHCTEMBI MUPA;

— BOCIIPOM3BOJUTH ONPECICHNS TEPMUHOB U MOHATHH (KOH(UTYpanus IUIaHET, CHAHOAUIECKUH U CHIECPUIECKUN
TIepHO/Ibl 00paIeHNs IAHET, TOPU30HTAIBHBIA NapajuTakc, YrJIOBbIE pa3Mephl 00bEKTa, aCTPOHOMHYECKAas €IMHUIIA);

— BBIYMCJIATH PACCTOSHHE 0 MJIAaHET 0 TOPU30HTAIBFHOMY Mapajakcy, a UX pasMepsl 10 YIIIOBBIM pa3MepaM U
PacCTOSHHUIO;

— ¢opmynuposats 3akons! Kemepa, onpeaensTs Macchl IIJIaHET HA OCHOBE TPETHETO (YTOYHEHHOTO) 3aKOHA
Kemnnepa;

— ONHUCBIBATh 0COOEHHOCTH ABMXKeHUs Tesl COTHEUHOH CHCTEMBI O] AEHCTBUEM CUI TATOTEHHS 10 OpOUTaM ¢
Pa3ITUYHBIM KCIEHTPHCHTETOM;

— OOBSICHATH NPUYMHBI BOSHUKHOBEHHUS MIPHJIMBOB Ha 3eMJie U BO3MYILEHUH B ABMKEHUH Tea COJIHEYHON CUCTEMBI;

— XapaKkTepHu30BaTh 0COOCHHOCTH ABMXCHHUSA U MAaHEBPOB KOCMHUYECKHUX aNlapaToB JJIsA UCCIEIOBAHUS TEI
ConHeuHoi

CHUCTEMBI.

IIpupona tea CosiHeuHoii cucTeMsl (8 1)

ConHeyHas cucTeMa Kak KOMIUIEKC Tell, UMEIoIINX obuiee mpoucxoxaenue. 3emis u Jlyna — nBoiiHas nnanera. Hc-

cienoBanus JIyHsl kocMuueckumu annaparamu. [Tuinorupyemsele nosnetsl Ha JIyny. I1naHeTs! 3¢eMHOM I'pyIIIBI.
IIpupona

Mepkypus, Beneps! 1 Mapca. [InaHeTbI-TUTaHThI, UX CIIYTHUKHU U Koabla. Mansie Tena CoTHEYHON CUCTEMBI:
acCTepOUbI, TIaHEThI-KapIMKU, KOMETBI, METEOPOU Ibl. MeTeophl, OOIUABI U METEOPHUTHI.

IIpeameTHBbIe pe3yabTAThl U3YUCHUE TEMBI IO3BOJISAIOT:

— ¢(opmynupoBaTh 1 000CHOBBIBATH OCHOBHBIE IOJIOKEHHUSI COBPEMEHHOM TUITOTE3bl 0 (POPMUPOBAHUH BCEX Tl
CoHeUHO CUCTEMEBI M3 €HHOr0 ra3omnblIeBOro 00jaKa;

— OmpenesaTh U paznudarh noHATHs (ColHeYHas cucTeMa, IUIaHeTa, €€ CITyTHUKH, MJIaHEThl 36MHON TpyTIIIbL,
MIJIaHETHI-TUTAaHTHI, KOJIBIA IIJIAHET, Majble TeJIa, aCTEPOUAB], INIAHETHI-KaPIUKH, KOMETHI, METCOPOUIbI, METECOPHI, OOTUIBI,
METEOPUTHI);

— OMHCHIBaTh NPUPOY JIYHBI 1 OOBACHATH IPUYMHBI €€ OTIMYUS OT 3eMIIH;

— MEPEUHCIAT CYNIECTBEHHBIE Pa3INdHs MPUPOIB! ABYX TPYIII MIIAHET U OOBSICHATH MPUYUHBI X BOSHHKHOBECHHS,



— npoBOIUTH cpaBHeHHEe Mepkypus, Benepsl u Mapca ¢ 3emiieii o penbedy NOBEpXHOCTH U cocTaBy atmocdep,
YKa3bIBaTh CJICAbBI 3BOJTIOIUOHHBIX W3MEHEHU N IMPUPOJbI OTUX MIJIAHET,

— OOBSACHATH MEXaHU3M IapHUKOBOTO 3 dekTa u ero 3HaUeHne 111 GOPMUPOBAHUS U COXPAHEHUS YHUKAIBHON
TIPUPOABI 3eMITH;

— ONUCHIBATh XapaKTepHbIE 0COOCHHOCTH NMPUPOJBI MIIAHET-TUTAHTOB, X CYTHUKOB M KOJEIl;

— XapaKTepU30BaTh NPUPOAY MabIX Tea CONHEUHOW CHCTEMBIl U OOBACHATH IPUYMHBI UX 3HAUYUTEIBHBIX Pa3IHUHi;

— ONUCHIBATH SIBJICHHS METeopa U 00111a, O0BACHATH IPOIECCH, KOTOPHIE TPOUCXOIAT MPH IBHXKEHUH TEI,
BJIETAIOIIMX B aTMOC(]epy IIaHEThl ¢ KOCMUYECKOH CKOPOCTHIO;

— OIIMCHBIBATH MMOCICACTBUA MAACHUA HA 3eMitro KPYIHBIX METCOPHUTOB,

— OOBSICHATH CYIIHOCTh aCTEPONTHO-KOMETHON OIMAaCHOCTH,BO3MOKHOCTH H CITIOCOOBI €€ MPEIOTBPALECHUS.

Couanne u 3Be31bI (6 1)

W3nyuenne u temneparypa Coxana. CocraB u crpoenue Connna. Mcrounuk ero saeprun. Atmocdepa ConHma.
ConHeuyHas akTHBHOCTH U €€ BIUSHUE Ha 3eMIII0. 3Be3/bl — JalIeKHe CONHNA. ['OAMYHBII mapaniake U paccTOSHUS 10
3Be31. CBETUMOCTb, CIIEKTP, LIBET M TEMIIEpPATypa pa3IM4HbIX KJIacCOB 3Be3A. /luarpaMmma «CreKTp—CBETUMOCThY. Macchl
u pa3Mepsl 3Be3n. Moaenun 3Be3a. [lepemenHsie u HecTanmoHapHbie 3Be345l. Lledennsr — masku Beenennoil. DBomonns
3BE3]] pa3JINYHONW MaCCHI.

IIpeameTHbIEe Pe3yabTaThl OCBOCHHS TEMBI I03BOJISIOT:

— ONpENeNsATh U pa3IndaTh MOHATHS (3B€3/1a, MOJENb 3B€3/Ibl, CBETUMOCTb, TAPCEK, CBETOBOU I'oJ);

— XapakTepu3oBarh pusnueckoe cocrosHne BeniecTBa CoJHIA U 3BE3/ U HCTOYHUKH WX SHEPTHH;

— ONUCHIBAaTh BHyTpeHHee cTpoeHne ColHIla U coco0bl epeiaydl SHEPTHH U3 EHTPa K TOBEPXHOCTH;

— OOBSICHITh MEXaHU3M BO3HUKHOBEHMs Ha COJHIIE TPaHyJISAUH U MISITCH;

— ONUCHIBATh HAOIIOAaeMbIe TIPOSBICHUS COJTHEYHON aKTUBHOCTH M WX BIHMSHHE Ha 3EMITIO;

— BBIYHUCIIATH PACCTOSIHUE 10 3BE3 110 TOAMYHOMY Iapaljlakcy;

— Ha3bIBaTh OCHOBHbIE OTJIUYHMTEIbHbIE 0COOEHHOCTH 3BE3/] Pa3IMYHBIX MTOCIEI0BATEIHHOCTEN HAa IHarpaMmMe
«CIIEKTP - CBETUMOCTBY;

— CpPaBHHUBATH MOJIEIIN PA3JIMYHBIX THIIOB 3Be3]] C MOJesbio ColHIa;

— 00BIACHATH MPUYHUHBI U3MCHCHUSA CBETUMOCTH ICPEMEHHBIX 3BC3/1;

— ONHUCHIBATh MEeXaHU3M Benblek HoBeix 1 CBEpXHOBBIX;

— OIICHUBATH BPEMS CYLIECCTBOBAHHMS 3BE3/1 B 3aBUCUMOCTH OT UX MacChl;

— OIIMCBIBAThH OTAIlbl (l)OpMI/lpOBaHI/IH " 5BOJIFOIIUHU 3BC3/bI,

— XapaKkTepu30BaTh (PU3NIECKUE OCOOCHHOCTH 00BEKTOB, BOSHUKAIOUINX Ha KOHEYHON CTaJNU IBOJIIOINH 3BE3/1:
OeJbIX KapJIMKOB, HEUTPOHHBIX 3BE3]] M YEPHBIX JIBIP.

Ctpoenue u 3Boonusa Beesiennoii (5 u)

Hama I'anaktuka. Ee pazmeps! u ctpykrypa. J{Ba Tuna Hacenenus ['amakTuku. Mex3Be3qHas cpesa: ra3 U MblIb.
Cnupanbuble pykasa. Sapo [Nanaktuxu. O0nactu 3Be3noodpasoanus. Bpamenue I'anaktuku. [Ipo6nema «cKkpbITOi»
macchl. PazHooOpasue mupa ranakTuk. KBazapbel. CKOIIICHHS U CBEPXCKOIUICHUS ralakTUK. OCHOBBI COBPEMEHHOU
kocmonorun.«KpacHoe cmemenue» u 3akoH Xab6na. Hecranmonapuas Beenennas A. A. @puamana. boxbimoii B3psIB.
PenukroBoe n3nyuenue. Y ckopeHue pacmnpenus Beenennoit. « TemHast sHEprus» U aHTUTATOTEHUE.

IIpeameTHbIe Pe3yabTaThl U3YUYESHHS TEMBI TI03BOJISIOT:

— OOBSACHATH CMBICH MOHATHI (KOocMouiorus, Beenennas, monens Beenennoit, bonpmoit B3psIB, peTuKTOBOE
U3IIy4eHHE);

— XapaKTepHu30BaTh OCHOBHBIE apaMeTpsl ["alakTHKK (pa3Mepshl, COCTaB, CTPYKTYpa U KHHEMATHKA);

— ONIpENENATh PACCTOSIHUE 10 3BE3HBIX CKOIUICHUH M TalaKTHK 110 e ensiaM Ha OCHOBE 3aBUCUMOCTH (IIEPHOT —
CBETUMOCTBY;

— pacno3HaBaTh THIIBI TAJIAKTHUK (CIIUPaJIbHBIE, SJUIMNITUYECKUE, HETIPABHIIBHEIE);

— CpaBHUBATh BRIBOALI A. DitHmTelHA 1 A. A. ®puaMaHa OTHOCUTEIBHO MOeIu BceneHHoi;

— 00O0CHOBBIBaTh CIIPABETMBOCTE Moaenu Opuamana pe3yabTaTaMy HaOIIOACHUH «KPAaCHOTO CMEIICHUS» B
CHEKTpax raJlakTHK;

— (opmynupoBaTh 3ak0oH Xa00:a;

— ONIpENENATh PACCTOSIHHE 10 TATaKTHK HA OCHOBE 3aKOHa Xab0ma; o cBeTuMocTH CBEPXHOBEIX;

— OIICHUBATH BO3pacT BceneHHON Ha OCHOBE MOCTOSHHOM Xab0ua;

— HMHTEPIPETHPOBATh OOHAPYKEHNE PEIMKTOBOTO U3JIYyUYEHHUs KaK CBHJIETEIbCTBO B MOJIb3Yy rUIIOTE3bI [ opsiueit
Bcenennoi;

— Kiaccu(UIUpOBaTH OCHOBHBIE MTEPHO/IBI IBOIIOINH BceneHHo# ¢ MOMeHTa Havaja ee paciiupeHus — bonbmoro
B3pbIBA;

— MHTEPIPETUPOBATH COBPEMEHHBIC JaHHBIE 00 YCKOPEHUH pacuInpeHns BeeleHHOH Kak pe3ybTaTa 1eHCTBHS
AHTHUTATOTEHUS KTEMHOI SHEPTUN» — BUJA MAaT€pUH, IPUPOJIa KOTOPOH eIle Hen3BeCTHA.

/Kusnb n pasym Bo Beenennoii (2 u)

[IpoGnema cymecTBOBaHMS XU3HH BHE 3eMJIM. Y CIIOBUS, HEOOXOIUMBIE JUIsl pa3BUTHSI JKU3HM. [Torcky )XKU3HU Ha
manetax ConHeuHo# cucreMbl. ClloKHBIE OpraHUYECKHE COeIMHEeHNs B KocMoce. COBpEMEHHbIE BO3MOKHOCTH
KOCMOHaBTHKH U PaJMOACTPOHOMUN IS CBSI3U C IPYTUMHU IIUBUIM3ALUAME. [I1aHEeTHBIE CUCTEMBI y IPYTUX 3BE3L.
UYenoBe4eCcTBO 3asIBISIET O CBOEM CYIIECTBOBAHUU.

IIpeameTHBIEe Pe3yabTaTHI T03BOJISIOT:

CUCTCMATU3UPOBATH 3HAHUA O METOAaX UCCICAOBAHNUA U CO BPEMCHHOM COCTOAHUU HpO6HeMBI CymI€CTBOBaHUS KU3HU
BO Bcenennoi.



Crnoco0bl NPOBEPKHU AOCTHKEHHS Pe3yIbTATOB 00y4eHus:

[Ipu n3ydeHHn Kypca OCyIIeCTBIACTCS KOMIUICKCHBIH KOHTPOJIb 3HAHUA U YMEHHH YUYaIIUXCs, BKIFOYAIONINH TeKyITUN
KOHTPOJIb B IIPOIecCe U3yUeHUsl MaTepHala, pyOeXHbIi KOHTPOJIb B KOHIIE H3yUEHUs 3aBEPLIEHHOI'0 KpyTra BOIPOCOB U
WTOTOBBIA KOHTPOJB B KOHIIE H3y4eHHS Kypca. [Ipeamonaraercs coueTanue pa3auaHbIX GOpPM IPOBEPKH 3HAHUN U YMEHUH:
yCTHas MpOBEpKa, TECTHPOBAHUE, MUChbMEHHAs MpoBepka. Kpome TOro, yYUTHIBAETCA YIaCTHE YIANUXCS B TUCKYCCUAX TIPH
00Cy>XJIEHUH BBHINIOJTHEHHBIX 3aaHH, OLIEHUBAIOTCS pedepaThl yHaluxcs U pe3yIbTaThl IPOEKTHOH €A TEIbHOCTH.

JocTmxeHue npeAMETHHX Pe3yIbTaTOB 00yUeHHsI KOHTPOJIUPYETCSI B OCHOBHOM B IIPOIIECCE YCTHOM MPOBEPKH
3HAHUU, IPU BHIIIOJHEHUH TICEMEHHBIX IPOBEPOYHBIX H KOHTPOJIBHBIX padoT, TECTOB, IPU MPOBEACHUN HAOIIOJEHUN.
HroroBas mpoBepka JOCTHIKEHUS PEIMETHBIX PE3yJIbTAaTOB MOXKET OBITh OPraHN30BaHa B BUJIE€ KOMIUIEKCHON
KOHTPOJIbHOU paboThl min 3adera. Ha 3ToM aTane mpoBepKH ydaniuecs 3aliiinaiT pedeparsl 10 U3yYeHHOU TeMe.

JocTmkeHne MeTanpeIMeTHEIX pe3yIbTaTOB KOHTPOIUPYETCS B IPOIIECcCE BRIMIOTHEHUS YUaTUMUCS HAOI0ICHIH.
[Ipu 3TOM OTCEXKMBaETCS: yMEHUE YUYAIINXCs MOCTABUThH [Eb HAaOI0IeHNs, T000paTh MPUOOPHI, COCTABUTH IJIAH
BBITIOJIHCHU L Ha6J’I}OILeHI/I}I, NpeACTaBUTh PE3YJIbTAThI pa6OTI)I, clcj1aTh BbIBO/JIbl, YMCHUE MMOJIB30BATHCA U3MEPUTCIbHBIMU
npubOopaMu, OLIEHUBATH MOTPEITHOCTh U3MEPEHUS, 3aIICHIBATh PE3yIbTaT U3MEPEHHS C YI€TOM MOTPEITHOCTH, BUICTh
BO3MOXHOCTH YMEHBIICHUS MOTPEITHOCTEH n3MepeHus. Kpome Toro, MeTanpeaAMeTHBIE pe3yIbTaThl KOHTPOIHPYIOTCS TIPH
MOATOTOBKE YYaIlUMHUCS COOOIICHHH, peepaToB, IPOSKTOB M UX Npe3eHTanuu. OLeHnBaeTcs yMeHne paboTaTh C
nHpOpMaIKeH, IPeICTaBICHHON B pa3Hoil hopme, ymernue B odmactu UKT, yMeHHEe yCTAHOBUTH MEKIIPEAMETHBIC CBI3U
ACTPOHOMHH C IPYTUMH IpeaMeTamMu (pu3uKa, OHOIOTHS, XUMUS, UCTOPHS U JIp.).

JIngHOCTHBIE Pe3yNbTAaThl 00YUYEHUS YUAIINXCsl HE TOJIeKaT KOJIMYECTBEHHOH OIleHKe, OJIHAKO JaeTcs KaueCTBeHHas
OIICHKA JICATEJIbHOCTH U MOBEACHUS YYaLIUXCsl, KOTOPas MOXKET ObITh 3a)UKCHPOBaHa B MOPT(OIHO ydaIerocs.

Bo3MoxxHa pa3Has METOIWKa BEICTABIECHUS YIAIINMCS HTOTOBBIX OIIEHOK MPH KOHTPOJIE YCBOSHUS MaTepHaa
OTIpEJICJICHHOI TeMBbI. DTO MOXKET OBITh TPaJINLMOHHAS CHCTEMAa OLICHUBAHUS, MOXET ObITh MCIIOJIb30BaHA PEHTHHIOBas
CucTema, npu KOTOpOfI OTACJIbHO BBICTABJIIAKOTCA 0ajiIel 3a OTBETHI HA YPOKCE, 3a BBIITIOJTHEHUE SaHaHI/Iﬁ " OpeaACTaBJICHUC UX,
3a MUCHMEHHBIE KOHTPOJIbHBIE pabOTHI, 32 pedepaTsl U MPOEKTHI, 3aTEM 3TH 0aJUTBl CYMMHUPYIOTCS U IEPEBOIATCS B
MATHOAIIFHYIO KTy OLeHOK. IIpy 3TOM KakIoMy BHIy NIEATEIHHOCTH JOJDKHO OBITH MPUITHCAHO OMpPENEICHHOE YHCIIO
0aJoB.

(I’Ole)I OpraHm3anuu y‘l66H0ﬁ ACATCJIBHOCTH

Yuurens BEIOUpaeT HEOOXOAUMYIO 00pa30BaTEIBHYIO TPACKTOPHIO, CIIOCOOHYI0 00€CTICUHTh BU3YalH3aIUI0
MIPOXOKCHUS TPAEKTOPHH 00YUYEHUS C KOHTPOJBHBIMHU TOYKAMU 3aJaHUI pa3InYHbIX BUAOB: HH(OOPMAIIMOHHBIX,
NPaKTHYECKHX, KOHTPOJIbHBIX. DOPMBI OpraHu3anuu y4eOHoil 1esTeIbHOCTH ONPEIeNIIOTCS BUAaMH y4eOHO paboThI,
crennGpUKON y4eOHOU TPYIIIBI, N3y4aeMBIM MaTeprualioM, YaeOHBIMH [edsIMA. BO3MOXKHEI clieqyIonne OpraHu3anuoHHbIe
(dbopMbI 00yUeHus:

® KIIACCHO-ypOUHas (M3yYeHHE HOBOTO, IIPAKTUKYM, KOHTPOJIb, TOMOIHUTENbHAS paboTa, ypOKH-3a4EThl, YPOKH —
3aIIUTHl TBOPUYECKUX 3a/aHuil). B maHHOM Cilydae MCTIONB3YIOTCS BCE TUIBI 00BEKTOB. [IpH BRIMMOTHEHUH MMPOCKTHBIX
3a/laHui UCClIeOBaHUE, OCYIIECTBICHIE MEKIIPEJMETHBIX CBA3€H, TOUCK HH(OPMALMH OCYIIECTBIISIIOTCS YUAIIUMHUCS 1O
PYKOBOJCTBOM YUYHTEIIS;

® WHIWBUAYAIbHAS ¥ HMHANBUIyATH3UpOBaHHAS. [[03BOJISAIOT PEryIHPOBATh TEMII IPOABUKEHHUS B O0yICHUU
Ka)kJI0TO IIKOJbHUKA CO00pa3Ho ero cnocodHoctsM. [Ipu pabore B KOMIBIOTEPHOM KJlacce 0 3apaHee MoJ00paHHbBIM
I/IH(bOpMaHI/IOHHBIM, MPaKTUICCKUM U KOHTPOJbHBIM 3aIaHUAM, CO6paHHBIM 13 COOTBETCTBYIOIIUX O6’I)CKTOB, q)opMpreTcsI
WHIWBUAYAIbHAS TPACKTOPHS yUaIIETOCs;

e TrpymnnoBas padora. Bo3moxxHa paboTa rpynn ydaniuxcs 1o HHANBHAYaIbHBIM 3aJaHusIM. [IpenBapuTenbHo
yauTeNns GOpMHUpPYeT OI0KH 00BEKTOB MIIM OOIIHNI OJIOK, HA OCHOBAHHH I€MOHCTPALlMH KOTOPOTO MPOUCXOIUT 00CyXKICHNE
B rpymnmnax o0mieit mpo6iaemMsr, 1100 Py HATMYNH KOMITBIOTEPHOTO Kilacca, 00CyKICHIEe MUHU-3a/1a4d, KOTOPBIC SBIISIOTCS
COCTAaBHOM 4acThio 001Iel yueOHO 3a1aun;

e BHEKJAccHas paboTa, CCIeI0BaTeNbCcKas paboTa, KpyKKoBas pabora;

® camocTosTeNbHas padoTa yyaluxcs o U3y4eHUI0 HOBOTO MaTepuana, 0OTpadoTKe yueOHBIX HABBIKOB U HABBIKOB
MPAKTHYCCKOTO MPUMCHCHUA HpI/IO6peTeHHBIX 3HaHPII>’I, BBINMOJTHEHUEC MHAUBUYaJIbHBIX SaﬂaHHﬁ TBOPYCCKOT'0O XapakTepa.

HNudopmanuonHo-o6pa3oBaTebHasA cpeaa JUHUT
Jns peanuzanun Paboueit mporpaMMbl HCITONB3YETCS y4€OHO-METOANYECKUI KOMITJIEKT, BKIFOUATOIITHIA:
1. BopoHuoB-BenbamumHoB b. A., CtpayT E. K. «<AcTpoHoMUs. 11 knacc». YuebHUK C 31eKTPOHHBIM
MPUNOXEHMEM. — M. : lpodcha, 2017.



MeToanueckoe nocobume K yuebHmky «ActpoHomusa. 11 knacc» aBTopos b. A. BopoHuoBa-
BenbamuHoea, E. K. CtpayTa. — M. : [lpodba, 2017.

Pabouast nporpamMma kK YMK B. A. BopoHuoBa-BenbamumHoBa, E. K. CtpayTa : yuebHO-MeToAMUecKoe
nocobue / E. K. CtpayT. — M. : [lpodcha, 2017.



MOYPOYHO-TEMATHUYECKOE MNIAHUWPOBAHWE MO PA3AEJIAM JIMHUU YYEEHUKOB

Jr?;ln Tema ypokosB Conep:xaHue ypoka Bua gesiTeJJbHOCTH yYALUXCSH
AcTpoHOMHNS, ee 3HAYEHHE U CBA3b C IPYTUMH HayKkamMu ( 2 yaca)
IIpenmer AcTpoHOMUKS, ee CBSA3b C APYrMMK Haykamu. Passutme Monck NprMepoB, NOATBEPXAAKWMX NPAKTUUECKYIO
aCTPOHOMHUH. aCTPOHOMUM BLINO BLI3BAHO MpPakTUUeCcKMMU noTpebHOCTAMM HanpaBnNeHHOCTb aCTPOHOMUU
1/1 yenoseka, HaumHasa ¢ riybokom ApeBHOCTU. ACTPOHOMUS,
MaTeMaTuKa 1 PUr3nKa pas3BMBanNMCb B TECHOM CBA3W ApPYyr C
aApyroM. CTpykTypa 1 MaclwTtabel BceneHHom
HaoGmronenuss — HaseMHble 1 KOCcMMueckre nNpmbopbl U METOAbI lpuMeHeHMe 3HAaHMIN, NONYUYEHHbBIX B Kypce PU3NKU, ANK
2 OCHOBA aCTPOHOMHH nccnenoBaHMs acTPOHOMUUECKMX 00beKTOB. Teneckomnsl U onMcaHMM yCTPOMCTBaA Teneckona. XapakTepucTuka
paavioTenecKonsl. npemmMywecTs HabnoaeHWM, MPOBOAMMEIX M3 KOCMOCA
BceBonHoBas acTpoHOMUS
I[IpakTH4yeckue 0CHOBBI acCTPOHOMMHU (5 YacoB)
3Be3bl U 3Be34Has BENMUKMHA KaK XapaKTepmcTMKa OCBEWEHHOCTH, MoaroToBKa npeseHTauuu o6 MCTOPUK Ha3BaHUI
co3ee3us. HebecHbie co3aaBaeMon 3Be3gomn. CornacHo wkKane 3Be3AHbIX BEMUUMH Co3BE3AUN U 3Be3J.
KOOPJMHATHI. 3Be3/iHbIe | PA3HOCTb Ha 5 BENWUMH, pasnuumne B NOTokax cBeTa B 100 pas. MprMeHeHMe 3HaHMIN, MONYUYEHHBIX B Kypce reorpadumn, o
1/3 KapTBL JKBaTopuanbHas cMCcCTeMa KOOpAMHAT: MPsiMOe BOCXOXAeHWe U | cCOCTaBNeHMKM KapT B pa3fiMuHbix npoekuusax. Pabota co
CKroHeHMe. Vicnonb3oBaHMe 3BE3AHOM KapThl ANS 3BE34HOM KapToM Npuv opraHmM3aumm 1 npoBeleHunm
onpeaeneHmns obbekToB, KOTOpPbIe MOXHO HabnwoaaTb B HabnwoaeHUM
3a/laHHbIA MOMEHT BPEMEHM
Buaumoe BbicoTa nontoca Mypa Haj FrOpM30OHTOM M ee 3aBUCUMOCTb XapaKkTepucTuka oTNMUMTENbHLIX 0cobeHHOCTeMN
TIBWDKEHUE 3BE3]] Ha OT reorpadmueckom WMpoTel MecTa HabnwoaeHnsa. HebecHbIn CYTOUHOIr 0O ABUXEHWA 3BE3/ Ha Monicax, 3KBaTope v B
2/4 Pa3ITHYHBIX MepuanaH. CpeaHux wmpoTax 3eMnu
reorpapuecKiux KynbMumHauma ceetun. OnpegeneHue reorpadumueckomn
HHPOTaX. WKMPOTLI MO U3MEPEHMIO BLICOTHI 3B€3/] B MOMEHT MX
KyJbMUHAUUU
Buaumoe JKNUNTUKA N 304MaKanbHbie co3Be3ans. HaknoH XapakTepuctuka oco6eHHOCTEN CYTOUHOIrO ABMXKEHUSA
TOIMIHOE JBMKCHUE 3KNUNTUKM K HebecHoMy akBaTopy. lNonoxeHre ConHua Ha ConHua Ha nonicax, 3KBaTope U B CPeAHUX WwyrpoTax 3eMnum
3/5 Cosuia. DKINITHKA. 3KNMNTUKE B AHW PAaBHOAEHCTBUMN U CONHUECTOSHUN.
N3MeHeHMe B TeueHMe roaa NpPOAOTIKUTENbHOCTM AHS U HOUU
Ha Pa3fIMUHLIX reorpadryecKkmnx WnpoTax
JBmxkenue u ¢dasbl JlyHa — 6nmxanwee kK 3emne HebecHoe Teno, ee M3yueHue ocHOBHLIX da3 JlyHbl. OnuvcaHMe nopsagka mx
Jlyusl. 3aT™MeHus eVNHCTBEHHbLIM eCcTecTBEHHbIM cnyTHUK. [Teproa obpaweHms cMeHbl. AHanNM3 NpUUMH, No KoTopbIM JlyHa Bceraa obpauweHa K
Comnnna n JIyHsL. NyHer BOKPYT 3emMne 04HOM CTOPOHOW.
3eMnu 1 BOKpYr CBOEN OCU — CUAEPUUECKNA (3BE3AHbLIN) OnucaHMe B3aMMHOI0 pacrnonoxeHus 3emnu, JlyHsl m
4/6 mMecsy. CMHoAMUEeCKUIM Mecsau — Nepuoa NOJIHOM CMeHbl a3 ConHua B MOMeHTbI 3aTMeHu. 06bsACHEHME MPUUMH, MO
JlyHbI. YCNOBWSA HACTYNNeHUS CONHEUHLIX M NYHHBIX 3aTMEHUI. KoTopbIM 3aTMeHUsa ConHua v JlyHbel He MPOMUCXOAAT KaXAbI
Mx nepmoanuHocTb. [ToNHbIE, YaCcTHbIE U KoNbLieobpa3Hbie Mecsay
3aTMeHua ConHua. MNofHbIe 1 yacTHble 3aTMeHUs JIyHbIL.
MpeaBbiuncneHme Oyayumx 3aTMeHUM
Bpewmsa u TouHoe BpeMs U onpedenieHMe reorpadounueckomn [MoaroTtoBka 1 nNpeseHTauns coobweHmns ob nctopum
5/7 KaJeH1aph. aonroTel. Yacosbie nosica. MecTHOe M MOSACHOE, NeTHee n KaneHaaps.

3MMHEee BpeM4. KaneHaapb — CMCTeMa cyeTa ANnTeNbHbIX

AHann3 HeobX0AMMOCTU BBEAEHWSA YACOBLIX MOSCOB,




NPOMEeXyTKOB BpeMeHW. MicTopus kaneHaaps.
BucokocHbre roabl. CTapbeli U HOBLIM CTUNb

BMCOKOCHBIX JTeT N HOBOIro KajseHAapHOro ctmng

Crtpoenue CoiHe4HOH cuC

Tembl (7 yacoB)

PasBurtue
MPECTaBICHUH O

[eoueHTpuueckas cuctema Mmmpa Apuctotensa-ftonemes.
CucteMa anmuuknoB 1 anddepeHToB Ans o6bacHeHUSN

[ToaroTtoBka v nNpe3eHTaumsa coobuweHnsa o0 3HaUEeHUU
oTKpbITUM KonepHuka v Manunea ans oopMMpPOBaHMS HayuHOMN

1/8 CTPOCHHH MHpA. netneobpasHoro asmxeHunsa nnaHet. CosaaHne KonepHnkom KapTWHBL MUpa.
resIMoLEeHTPUUECKOW cucTeMbl MUpa. Ponb Manunes B 06bsicHeHVWe neTneobpa3HoOro ABVIKEHUS MaHeT C
CTAHOBNEHUU HOBOW CUCTEMBLI MUPA MCNOJIb30BAHMEM 3MUUMKIOB U A epeHToB
KOH(bI/IrypauI/II/I BHyTpeHHMe 1 BHelwHMe nnaHeTel. KoHMrypaumm OnucaHme ycnosuin BUAMMOCTW MaHET, HAaXOAAWMXCS B
mianeT. CHHOAUUYECKUi | MNaHeT: MpoTMBOCTOSHME U COoeAuHeHMe. [lepruoamueckoe pas3nMuHbLIX KoOHUrypaumsax. PeweHre 3ajau Ha BbIUMCIEHUE
2/9 TIEPHOLI. M3MEHEHWE YCITOBUIN BUANMOCTY BHYTPEHHUX M BHEWHUX 3BE34HbLIX NeproaoB obpalleHns BHYTPEHHUX U BHELWHUX
nnaHeT. CBA3b CUMHOAMUECKOIrO M CUAEpMYECcKoro (3Be34H0ro) nnaveT
nepuvoaoB obpalleHnsa nnaHeT
3aKOHBI ABIKCHUSI Tpw 3akoHa Kennepa. 3nnunc. M1aMeHeHWe ckopocTu AHanns 3akoHoB Kennepa, UX 3HAUEHUA AN pa3BUTUS
mwnagetr CoJTHEYHOM ABVXEHUSA NMnaHeT no annuntuueckum opbutam. OTKpbITUE dU3NKM U acTpoHOMUU. PeweHune 3aaau Ha BEIUMCTIEHWE
3/10 | cucteMmsr. KennepoM 3aKOHOB ABUXEHWS MMAHET — BaXHbLIN War Ha nyTu paccTtosHMK nnaHeT oT CoflHUA Ha OCHOBE TPETbLEero 3akoHa
CTAHOBNEHUSA MexaHUKK. TpeTnii 3aKOoH — OCHOBa AN Kennepa
BbIUMCIIEHVSA OTHOCUTENBHBIX PacCTOssHUM nnaHeT oT ConHua
Omnpenenenue Pasmepbr 1 cbopma 3eMnu. TpuaHrynaums. PeweHne 3agay Ha BbEIUMCIEHME PACCTOSHUIN 1 Pa3MeEPOB
411 paccTOSHUI U Pa3MepoB OpW30HTaNbHLIN Mapannakc. YrnoBble M IMHENHbIE pa3Mephl 06bekToB
ter B CoNHEUHOMH Ten ConHeuHoM CUCTEMBL
CUCTEME.
[IpakTruueckas Mnan ConHeuHoM cucTeMbl B MacwTabe 1 ¢cM K 30 MIH KM MocTpoeHune nnaHa CoNHEUHOM CUCTEMBL B MPUHATOM
5/12 paboTa ¢ IIaHOM C yKasaHWeM MNOoJIOXeHWs nnaHeT Ha opbmMTax cornmacHo MacwTabe C yKasaHMKM eM MOMOXEHMS NnaHeT Ha opbuTax.
CONHEYHOM CHCTEMEL JaHHbIM «llIkonbHOrO acTPOHOMMUECKOTrO KafleHAapsa» Ha OnpeaeneHvie BO3MOXHOCTM MX HabnioAeHWs Ha 3adaHHYI0
TeKywmnim yuebHeI roa aAaTy
OTKpBITHE H MNoaTBepxAeHME CNpaBeaIMBOCTU 3aKOHA TAFOTEHUS ANS PeweHre 3a4ay Ha BbIUKMCIEHME MACCHI MaHeT.
6/13 | MpuMeHenue 3akona JlyHbl 1 nnaHeT. Boamywe Hua B asvxeHunn Ten ConHeuHoM ObbsicHeHMe MexaHM3Ma BO3HWMKHOBEHWS BO3MYLEHNN U
BCEMHMPHOTO TATOTEHHs. | CUCTEMBL. OtkperTve nnaHeTel HenTyH. OnpeaeneHre Macchl nNpUINBOB
HebecHbIX Ten. Macca v nnoTHOCTh 3eMnu. NpUnrBLEL U OTAVBLL
JBmxenue BpeMsa ctapta KA 1 TpaekTopum noneTta K nnaHeTam u MoaroTtoBKa U Npe3eHTauuns coobueHns o KA,
HCKYCCTBEHHBIX apyrum tenam ConHeuHoM crcTeMbl. BeinonHeHe MaHeBpOB, nccneayrowmux npmpoay Ten CofHeUHOW CUCTEMBL
7/14 | cyTHHKOB 1 Heob6X0AMMBIX AN MOCAAKM Ha MOBEPXHOCTb MiaHeThl MK
KOCMHUYECKHX BbIX0Aa Ha opbUTy BOKpPYr Hee
armmapaToB (KA).
IIpupoaa Tea conneuHoi cucreMbl (8 yacoB)
ConnHeynas MnoTesa o dbopMmpoBaHum Bcex Ten ConHeuHoM AHanmM3 OCHOBHbLIX MOJNIOXEHWM COBPEMEHHLIX
CHCTEMa KaK KOMIUIEKC | CMCTeMBl B mpouecce ANVUTENbHOM 3BONMIOLUMM XONO0AHOI O npeacTtaBneHui o npovcxoxaeHmm ten CoNMHEUHOM CUCTEMEL
/15 TeJl, AIMEIOLIUX 0b1Iee rasonbineBoro obnaka. O6bsAcHeHME MX NPUPOALL HA OCHOBE
IIPOMCXOKICHHE, 3TOMN rMnoTessl
3emust u JlyHa - KpaTkune ceBegeHuns o npupoae 3eMnun. YCnoBuMsA Ha Ha ocHoBe 3HaHWM M3 Kypca reorpadum cpaBHeHUe
TTBOIHAS TITAHETA. noBepxHocTU JlyHbl. [IBa TUMa NYHHOWM MOBEPXHOCTV — MOPS U npupoasl 3emMnu ¢ npupogoi JlyHel. O6bAcHeHVE MPUUMHBL
2/16 MaTepuKku. [Topel, KpaTepsl U Apyrve dopMel penseda. oTcyTcTBMS Yy JlyHbl aTMocdepsl. OnrMcaHue OCHOBHLIX OOpPM

Mpouecckl popMMpoBaHUSA NoBepxHoCTK JlyHbl U ee penbeda.

Pe3yJ'IbTaTbI nccneaoBaHUM, NPOBEAEHHBIX aBTOMATUUECKUMU

JIYHHOM MOBEPXHOCTMU N UX MPOUCXOXKAEHUS.
MoaroTtoBka U nNpe3eHTauus coobueHns o6




annapaTtaMu 1 acTpoHaBTaMu. BHyTpeHHee cTpoeHuMe JlyHBI.
XmMmueckuin coctaB NyHHbIx nopod. O6HapyxeHue BOAbI Ha
JlyHe. MNepcnekTBbl 0CBOEHUSA JlyHbI

nccnegosaHuax JlyHbsl, NpoBeAeHHbLIX CpeACTBaMM
KOCMOHaBTUKU

JBe rpynmsl

AHanm3 OCHOBHbLIX XapaKTepuUCTUMK nnaHeT. PazaeneHune

AHanuns TabnunuHbIX AaHHbBIX, MPN3HAKOB CXO0ACTBa U

3/17 | mnaner. nnaHeT Mo pa3MepaM, Macce U cpeaHewr NNOoTHOCTW. [naHeTel pasnMunm nayvyaemeix o6beKTOB, kKnaccmdmkauma o0bekToB
3eMHOW Fpynnbl M NfaHeTbl-ruraHToel. VX pasnnumns
[Ipupona muaHer CxoAcTBO BHYTPEHHEr 0 CTPOEHUS M XMMMUECKOro cocTaBa Ha ocHoBe 3HaHWM PU3NUECKMX 3aKOHOB 00bACHEHME
3eMHOM TPy nnaHeT 3eMHOM rpynnel. Penbed noBepxHocTU. BynkaHuaM u SABMEHWMIA N MPOLIECCOB, MPOUCXOASAWMX B aTMOCdepax nnaHerT.
TeKTOHMKA. MeTeopuTHbIe kKpaTepbl. OcobeHHOCTU OnucaHune n cpaBHeHME MPUPOAbLL NaHeT 3eMHOM FpynMbl.
TeMnepaTypHbBIX ycNnoBuM Ha Mepkypumn, BeHepe n Mapce. ObbACHEHME MPUUUH CyllecTBYIOWMX pasnuumin. lNoarotoBka u
4/18 OTnnumns cocTaBa aTMocdepbl 3eMnum oT aTMocdep Mapca u npeseHTauus coobweHns o pesynbTaTax UCCNeA0BaHUM
BeHepbl. Ce30HHbBIE M3MEHEHUS B aTMOCdepe U Ha nnaHeT 3eMHOW rpynnel
nosepxHocTn Mapca. CocToAAHMe BoAbl Ha Mapce B nMpowsnomM u
B HacToslWee BpeMs. IBONIOUMSA NpMpoabl nnaHeT. MNonckm
XWN3HW Ha Mapce
Ypok-nucckycus ObcyxaeHre pasnNMUHLIX acnekToB npobneM, CBA3aHHbLIX C MoaroTtoBka U Npe3eHTaUns cooblweHns Mo 3Ton
5/19 «HapHI/IKOBLIﬁ 3(1)(1)@KT; CyWwecTBOBaHMEM NapHUKOBOro achdekTa 1 ero poau B npobneme. YuacTme B ANCKYyCCUU
HOJTB3a VIIH Bpea?y hOpPMUPOBAHUM N COXPAHEHMU YHUKANbHOM NpUpoAbLl 3eMnu
IInaHEeTBI-TUTaHTEI, XMMMUECKNM COCTaB M BHYTPEHHEe CTPOeHMe MnaHeT- Ha ocHoBe 3HaHWIM 3aKOHOB PU3MKKM ONMcCaHme NpuUpoAabl
UX COYTHUKHM U KOJIbLIA. | FWIaHTOB. nnaHeT-rmraHToB. [loaroToBka 1 nNpeseHTaunsa coobuweHmns o
NCTOUHMKM aHeprum B Hegpax nnaHeT. 06nauHbIM NOKPOB | HOBLIX pe3ynbTaTax UCCNejoBaHMM NnaHeT-rMraHToB, UX
6/20 n atMmocdepHas umpkynsaums. PasHoobpasue npurpoast CNYTHUKOB U Koneu. AHanus onpeaeneHuns MOHATUSA «MNfaHeTa»
cnyTHMKoB. CX0ACTBO NMPMPOAbLI CNYTHUKOB C NiaHeTamMu
3eMHOM rpynnbl U JlyHon. Hannume atMocdep y KpynHemwmx
cnyTHUKoB. CTpoeHMe U cocTaB Koneu
Massie Tena AcTepouabl rnaBHoro nosca. Mix paaMepbl U UNCNEHHOCTb. OnucaHuWe BHEWHEro BMaa acTepona0B 1 KOMET.
COHEYHON CUCTEMBI Manele Tena nosica Konepa. MnyToH v aApyrve KapnmkoBbie Ob6bsicHeHMe MpoLeccoB, MPOMUCXOAAWMX B KOMeTe, NMpu
721 nnaHeTel. KomeTel. MIx cTpoeHume mn coctas. OpbuTbl KOMET. M3MeHeHUU ee paccTosHus ot ConHua.
0O6wasa unMcneHHOCTb KOMET. [ToaroTtoBka 1 nNpeseHTaumsa coobweHmsa o cnocobax
KoMmeTHoe obnako OopTa. AcTeponHO-KOMeTHas obHapyXeHMsa onacHbIX KocMmMuecknx o6bekToB U
onacHoCTb. Bo3-MoXHOCTWM 1 cnocobbl ee npeaoTBpalleHns npeAoTBpaWeHUs UX CTOJIKHOBEHUS C 3eMJien
Merteopsl, OanHouHbIie MeTeopbl. CKOpPOCTU BCTpeUU C 3eMnen. Ha ocHoBe 3HaHWSA 3aKOHOB PU3NKU ONUCaAHUE U
OOIUABI, METCOPHUTHL. Hebonbwune Tena (Meteopounasl). MeTeopHble NOTOKM, X CBA3b | o6bAcHeHWe ABNeHUN MeTeopa U Bonuaa. Moarotoska
8/22 c komeTamu. KpynHele Tena. AsneHune 6onunaa, nageHuve coobuweHnsa o nageHnn Hambonee M3BECTHLIX METEOPUTOB

MeTeopuTa. Knaccurkaums eTeopuToB:
XKENe3HbIe, KAMEeHHbIE, Xefle30KaMeHHbIe

Coanue u 3Be31b1 (6 4acoB)

CounHiie: ero
COCTaB ¥ BHyTpEHHEE

NcTouHuk sHeprum ConHua 1 3Be34 — TepMosAJepHbie
peakuunu. MepeHoc sHeprum BHYTpU ConHua. CTpoeHue ero

Ha ocHoBe 3HaHWM PU3NUECKUX 3aKOHOB ONMUCaHue U
obbsAcHeHMe ABNeHUIN 1 npoueccos, HabnwoaaeMbix Ha ConHue.

1/23 CTpOCHHE. aTtmocdpeptl. ["paHynsumns. ConHeuHas kopoHa. O6HapyxeHue OnucaHMe NpoLeccoB, MPOMCXOASAWMX NPU TEPMOSAAEPHLIX
NMOTOKa COJIHEUHbLIX HEMTPMHO. 3HaUeHMe 3TOro OTKPLITUS ANd peakUMsaX NPOTOH-MNPOTOHHOI 0O UMKa
DU3NKMN 1N acTPODUINKU
ConnHeunas [posiBNEeHUs CONMHEUHOM aKTUBHOCTW: CONTHEUHLIE MATHA, Ha ocHoBe 3HaHWM 0 NnasMe, NOJIYUEHHLIX B Kypce
AKTUBHOCTD U €6 npoTy6epaHLbl, BCMLIWKW, KOPOHAaNbHLIE BEIOPOCKI MAaCCHhI. dU3nNKKN, onmcaHme obpasoBaHMA NATEH, NpoTybepaHLEB U
2/24 | pnusgmume Ha 3eMiro. MoTOKM CONMHEYHOM nnasMel. VIXx BAMSAHKME HA COCTOsIHME APYrnX NPOABNEHWMA CONMHEUHOM aKTUBHOCTW. XapakTepucTmKa

MarHuTocdepsl 3eMnu. MarHmnTHele Oypu, NONAPHBLIE CUSHUSA U
Apyrvie reoumanyeckme sBeHMS, BAUSIOIME HA paJdnOCBA3b,

MPOLIECCOB CONIHEYHOM aKTUBHOCTM U MexaHM3Ma VX BIUAHUS
Ha 3eMnio




cbon B NUHUSAX aneKkTponepeaaun. llepmoa naMmeHeHus
CONTHEYHOM aKTUBHOCTM

dusnueckas
IpUpOa 3BE3I.

3Be3/4a — NPUPOAHLIN TEPMOAAEPHLIN peakTop.
CBeTuMoOCTb 3Be3bl. MHOroobpasne Mupa 3Be3a. Mx

OnpeaeneHne NOHATUA «3Be3/a». YKa3aHUe NOMOXeHUS
3Be3/ Ha AMarpaMMe «CrnekTp — CBETUMOCTb» COracHO MX

3/25 cnekTpanbHas knaccudukaums. 3Be34bl-rMraHTbl U 3Be3/bl- XapakTepmcTukaM. AHann3 OCHOBHbLIX IMPynn AvarpaMMbl
Kapnukun. lnarpaMmma «CrnekTp — CBETUMOCTb». [IBOMHbIE U
KpaTHble 3Be3/bl. 3Be3AHbIe cKonneHus. MIx coctaB 1 Bo3pacT
IlepemenHbIe U Ledenab — npnpoaHble aBTokonebaTenbHble CUCTEMBL. Ha ocHoBe 3HaHW No hu3nke onmcaHre nyabcaumm
HECTAlMOHAPHBIE 3aBMCMMOCTb «Mepuoa — CBETUMOCTb». 3aTMEHHO-ABOWMHbIE Ledena Kak aBTo-konebaTtenbHoro npouecca. lloagroToska
4/26 | 3pespr. 3Be34abl. Benbiwky HoBbIx — ABNeHMe B TECHBIX CMcTeMax coobweHns o cnocobax oOHapyXeHNA «3K30MNaHeT» U
ABOMHBIX 3Be3. OTKpbLITME «3K30MMaHeT» — NNaHeT n NMOJIyYeHHbIX pe3ynbTaTax
MNaHeTHLIX CUCTEM BOKPYIr APYrux 3Be3/
DBOJIIOIMS 3BE3I. 3aBMCUMOCTb CKOPOCTU U MPOAOSIKNTENIBHOCTW 3BONIOLNN Ha ocHoBe 3HaHWM No U3KMKe OLEeHKa BPEMEHMU
527 3Be34 OT UXx Macchl. Benblwka CBepXHOBOM — B3pLIB 3BE3/4bI B CBEUeHUs 3Be34bl MO M3BECTHOM Macce 3amnacoB BOAOPOAS;
KOHLe ee 3Bonounn. KoHeuHble cTaanu XmM3HW 3Be34: Benble AN onucaHus nprpoabl 06bEeKTOB Ha KOHEUHOW CTaAnm
KaprvK1, HEMTPOHHBEIE 3Be3/bl (NMyNbCapbl), YEPHLIE AbIPbL 3BONIIOUUMN 3BE3J]
IIpoBepounas MpoBepouHasn paboTta no TtemaM: «CtpoeHue ConHeuHomn MoaroToBKa K NpoBepouHon paboTe.
pabora «CounHie u cucTembl», «[lpnpoaa Ten ConHeuHon cuctembl», «ConHue U MoBTopeHue:
6/28 | Conneunas cucremar. 3BE34bI» —OCHOBHLIX BOMPOCOB TEM;

—cnoco6oB peweHns 3a4ay;
—npueMoB npakTuueckon paboTel ¢ nnaHoM ConHeuHowm
CUCTEMBI

CTtpoeHue U IBOJIIONMA BCeJeHHOH (5 yacoB)

Hama I"amakTuka.

Pasmepbr 1 cTpoeHue ManakTuku. PacnonoxeHune um
aAsvxeHune ConHua. Nnockasa n cdheprueckas NnoacUCTEMbI

OnucaHmne cTpoeHUs U CTPYKTYphI [TanakTuku. MayueHune
06beKToB MNOCKOM U chepmueckon noacuctem. [lloarotoska

1129 FanakTUKW. 94po 1 cnupanbHble pykaBa [anakTuku. coobuweHns o0 pa3BUTUU mccnegoBaHW anakTnKm
BpaueHue Nanaktukm v npobrneMa «CKPbITOM MaCChI»
Hama I'amakTuka. PaanonsnyueHme mex3Be3aHoro Beuectsa. Ero cocras. Ha ocHoBe 3HaHWM Mo Pmn3nke obbacHeHME pa3IMUHBIX
06nacTtn 3BesaoobpasoBaHus. O6HapyXeHMe CIOXHLIX MexaHM3MOoB paanounsnyuyeHus. OnmcaHme npouecca
2/30 opraHuyeckmx Mmonekysn. BsaMocBsa3b 3834 M MeX3BE34HOMN cdopMUpoOBaHUA 3BE34 U3 XONOAHbLIX ra3onbineBbix 06nakoB
cpeasl. [lnaHeTapHble TYMAHHOCTU — OCTATKU BCMLIWEK
CBEepXHOBbLIX 3BE3]
Hpyrue 3Be31HbIC CrnupanbHble, aNNMATUUECKME N HEeMNpPaBUIbHbIE OnpeaeneHue TMNoB ranakTuk. [logrotoeka coobweHus o
CHUCTEMBI — TAJTAKTHUKH. ranaktukn. x otnnumtenbHele oco6eHHOCTK, pa3Mepskl, Macca, | Hanbonee MHTEPECHLIX MCCEeA0BAHUAX FanakTWK, KBa3apos U
3/31 KonunuecTBo 3Be34. CBEpPXMACCUBHLIE UEPHLIE AbIPbI B 9Apax APYrux Aanekmx obb-eKToB
ranaktTuk. KBasapel v paanoranaktukn. Bzammoaencreymolume
ranaktuky. CKonneHMs U CBEPXCKOMMEHUS ranakTmuk
Kocmommorus O6was Teopms oTHocuTenbHocTW. CTaumoHapHas [MpMeHeHMe npuHumna Jonnepa ans obbAcHeHUs
Hayaiia XX Beka. BceneHHasa A. 3nHwTenHa. Beisoa A. A. dpmamaHa o «KpaCHOr0 MelWeHMNs».
4/32 HecTauMoHapHOCTV BceneHHon. «<KpacHoe cMeweHne» B [MoarotoBka coobuweHnsa o aeatenbHocTn Xabbna m
crneKkTpax ranaktmk u 3akoH Xabbna. PacwumpeHne BceneHHoM dpumnamaHa.
MPOUCXOANT OAHOPOAHO U U3OTPOMHO [loka3aTenbCTBO CNpaBeANIMBOCTM 3akoHa Xabbna ans
HabnoaTens, pacrnoyioXXeHHOro B N06oM ranakTuke
OCHOBBI [mnoTesa I. A. [aMoBa o0 ropsueM Hauane BceneHHow, ee [MoaroToBKa U Npe3eHTauUus cooblleHns o AeSTeNbHOCTU
5/33 COBpPEMEHHOU ob6ocHOBaHMeE 1 NoATBepXAeHME. PENMKTOBOE U3NyUeHUE. [TamoBa 1 naypeatoB Hobenescko npeMumn no omsmke 3a
KOCMOJIOTHH. Teopusa bonbworo s3apeisa. O0pasoBaHe XMMUUECKMX paboTel MO KOCMOMOrUM

3neMeHToB. PopMMpoOBaAHME FralakKTUK U 3Be3/. YCKOpeHue




pacwunpeHus BceneHHom. «TeMHasa aHepPrusa» M aHTUTAroTeHMe
7Ku3Hb 1 pa3ym Bo BcesleHHOH (2 yacoB)
Ypok — [MpobnemMa cywecTBOBaHUSA XM3HU BHE 3eMnu. YCnoBus, MoaroToBKka M Npe3eHTaUUs coobuleHNs 0 COBPEMEHHOM
KOH(pepeHus HeoOXxoAMMEIE ANSA Pa3BUTUSA KMU3HU. [TOUCKM KUBHU Ha COCTOSIHMWM HayUHBIX MccrnegoBaHUM no npobneme
1/34 «OZ[I/IHOKI/I JIU MBI BO nnaHeTax COJ'IHeHHOI;I CNCTEMBbI. CJ'IO)KHI:Ie opraHmyeckme cywecTtBoBaHMA BHE3EeMHOWM XW3HM BO BceneHHow. YuacTue B
BeenenHoii? coeanHeHus B KocMoce. CoBpeMeHHBIe BO3MOXHOCTMU AVICKyCCUMM no 3Ton npobneme
YPOK— PaanoacTpoHOMMM N KOCMOHABTUKKM ANA CBA3W C APYrMMU
UumMBmMnNmM3aumamu. [lnaHeTHbIE CUCTEMBI Yy Apyrmnx 3se3a.
2/35 KOH@epeHHHH UenoeeuecTBO 3asiBNSIeT O CBOEM CyUIECTBOBAHMNMU
«OIMHOKH TU MBI BO
BceneHHOH?»
KanengapHo-remaTudeckoe mjiaHupoOBaHUe
10 kaacc ( 35 yacos, 1 yac B HeeI10)
Haspanue Ilnanupyemble pe3yJabTaThl
No pasaeJioB Hdara Jara
n/n Tema pa3znenon 1O IVIAHY daxr.
Tema ypokos JIMYHOCTHBIE MeTtanpeaMeTHbIe IIpenmeTtHbIe
AcCTpoOHOMHNS, e 3HAYCHHE U CBSA3b ¢ APYTUMH HayKaMu ( 2 4aca)
[Ipeamer (dhopMupoBaHue (hopMyJIMPOBATh BHIBOBI U BOCITPOU3BOJIUTH CBEJICHUS 10
11 ACTPOHOMUH. IIOJIOKUTEIIFHOT'O OTHOIICHUS K 3aKJIIOYCHUS HCTOPUU PA3BUTHSI ACTPOHOMUU, €€
POCCHUHCKOM aCTPOHOMHUYECKOI CBSI3SX C PU3NKONU U MaTEMaTHUKOMH
HayKe
Habnronenuns — (opmupoBaHme yOSKICHHOCTH KJIacCU(pUIHUPOBATDH UCIIOJIb30BaTh MOJIyYE€HHBIE paHee
OCHOBA aCTPOHOMUU B BO3MOYKHOCTH MO3HAHUSA 3aKOHOB | OOBEKTHI HCCIEA0BAHUA, 3HAHUS 1151 OOBSICHEHUS] yCTPOHCTBA H
2/2

MIPUPOJIBI ¥ UX UCTIOIB30BAHUA HA
6J1aro pa3BUTHA YETIOBEUECKOM
[UBWIM3AIHN

CTPYKTYypHUPOBATh H3y4aeMbIit
MaTepuanl

MIPUHIIMTIA PaOOTHI TEIECKOTIA

IIpakTHyeckne 0CHOBBLI acCTPOHOMUM (5 yacoB)
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3Be31bI U
co3Be3nusi. HebecHble
KOOPIHWHATHI. 3BE3THBIC

(hopMUpOBaHUE YMECHHS
YIPaBJIATh CBOEH MO3HABATENLHOM
JIESTeTbHOCTHIO, OTBETCTBEHHOTO

BBITIOJTHATH ITIO3HABATCIIBHBIC
" MMPAKTUYCCKHUC 3aJaHUA

BOCITPOU3BOJUTH ONIPCACIICHUA
TEPMUHOB 1 TIOHATHIA: CO3BE3HC,
Opuc€HTaIWs Ha MECTHOCTHU

KapThl. OTHOIIICHUS K YUYCHHUIO

2/4 Bumumoe (dhopmupoBanue HaXOIWTh MPOOIIEeMy BOCTIPOHM3BOJIUTH TOPU30HTAIHHYIO
IBIDKEHUE 3BE3]T Ha ITO3HABATENFHON 1 WCCIIEIOBAHUS, CTABHUTD 1 3KBAaTOPHAIBHYIO CHCTEMBI KOOPINHAT;
Pa3IMYHBIX UHGOPMAIIMOHHON KYJIBTYPBI BOIIPOCHI, BBIIBUI'aTh THIIOTE3Y, HUMETh MPEICTABICHUE O
reorpauIecKux npeiaraTh aabTepPHATHBHBIC MOJIBWYKHOW KapTe 3BE3/IHOTO HeOa;
IIAPOTaX. CHOCOOBI pelIeHus MpoOIeMbl ’ OOBSICHATH HAOII0JacMBIC

BBIOMpATh U3 HUX HanboJee HEBOOPYKCHHBIM TIJ1a30M JIBHIKCHUS
3¢ PEeKTHBHBIH, 3BE3]l Ha Pa3IMUHbIX TeorpaduaecKux
IIHPOTAX

3/5 Buaumoe (dbopMuUpoBaHHE O3HABATEIBHOM aHaJIM3UPOBATh BOCIIPOM3BOAUTH ONPEAEICHUS
TOJIMYHOE JIBHIKCHUE 1 HHPOPMAIIMOHHOM KYJIBTYpEI, B HaOJII0JaeMbIC SIBJICHUS U TEPMHHOB U MOHATHIA: BHICOTA U
CouHIta. DKIIHIITHKA. TOM YMCJIC HABBIKOB OOBSACHATH MPUUUHBI UX kynpMmuHaIus CollHIa, SKITUITHKA,

CaMOCTOATENLHON pabOTHI ¢ KHUTaMH | Bo3HHUKHOBEHHS 00BACHATH HAOJIIOTaEMEBIE

M TEXHUYIECKUMU CPEACTBAMHU HEBOOPYKEHHBIM I'JIa30M JBHIKEHUS

HH(}OPMALHOHHBIX TEXHONOT it ConHIla Ha Pa3IMYHBIX reorpaduuecKux
HIPOTAX

4/6 JIBmwkenne u hasbl dhopmupoBaHue aHaJTN3UPOBAThH OOBSACHATH HAOTIOJaeMBIC
JlyHsl. 3aTMeHUs [03HABATEIbHON U Ha0JII0/JaeMbIC SIBJICHUS U HEBOOPYKCHHBIM TJ1a30M JIBHKEHHUE U
Counnna u JIyHsl. UH()OPMAITMOHHOM KYJIBTYPhI OOBSACHATH MPUUUHBI UX ¢azbl JIyHbl, puuuHb! 3aTMeHUH JIyHBI

BO3HUKHOBEHHSI u ConHna
5/7 Bpems u dhopmupoBaHue TOTOBHUTDH COOOIICHUS U BOCITPOHU3BOJIUTDH OTIPEICTICHIS
KaJICHJaph. MO3HABATEIHLHON U MPE3CHTALIMYU C UCIIOJIb30BAaHUEM | TEPMUHOB M MOHSTUN: MECTHOE,
WH(POPMAITMOHHON KYJIETYPBI MaTepUANIOB, MOTYYCHHBIX U3 MOSICHOE, JICTHEE U 3UMHEE BpeMsl;
WnTepHeTa n apyrux OOBSACHATH HEOOXOAMMOCTD
HMCTOYHHUKOB BBEJICHUS BUCOKOCHBIX JICT U HOBOI'O
KaJICHIaPHOTO CTHJIS;
OTIpEIETISATH BpeMs 110
PACIIOJIOKEHHIO CBETHII HA HEOE
Ctpoenue ConneuHoi cucremMbl (7 4acoB)

1/8 PazButue (dbopMUpoBaHHE IO3HABATEIBHOM KJTacCU(DHUITUPOBATH BOCIIPOU3BOAUTE UCTOPUIECKHE
MIPEACTABICHUN O 1 HHOPMAIMOHHON KYJIBTYpEI, B 00BEKTHI UCCIICIOBAHUS, CBEJICHHS O CTAHOBJICHUH U Pa3BUTHH
CTPOCHHUHU MUPA. TOM YMCJIC HABBIKOB CTPYKTYypPUPOBATh H3y4aeMbIi TeITUOIICHTPUYCCKOM CUCTEMBI MHpa

CaMOCTOSITENBbHON PabOTHI C KHUTAMH MaTepual, GopMyIHPOBATh
U TCXHUYCCKUMHU CPCICTBAMU BBIBOJIBI M 3aKITFOYCHUS
HH()OPMAIIMOHHBIX TEXHOJOTHIA
2/9 Kongwurypanun (hopmupoBanue Ha MPaKTUKE TIOIB30BATHCA BOCTIPOHM3BOJIUTH OTIPEIEICHUS

mianeT. CHHOIUYECKU I
MIEPHUO/I.

II03HaBaTEILHON U
“H()OPMAITMOHHOM KYJIBTYPhI

OCHOBHBIMH JTOTHYECKUMHU
MpreMaMH, METOIaMHU
HaOITIOICHHSI, MOJISTTHPOBAHHUS,
MBICJICHHOT'O DKCIICPUMEHTA,
MIPOTHO3UPOBAHHUS

TEPMHUHOB U MTOHATHUI: KOHPHUTYpaLIUs
IUTAHET, CHHOAWYECKUH U CUAEPUYECKUN
Nepuobl OOpalleHNs IUIaHET




3/10

3aKOHBI ABMKEHUA
mnaHeT CoaHeuHOH
CHCTEMEL

(dbopMupoBaHue yOCKJICHHOCTH
B BO3MOKHOCTH MMO3HAHUS 3aKOHOB
NPUPOJIBI U UX UCIOJIL30BAHUS Ha
0J1aro pa3BUTHS YEIIOBEUCCKOM
UBUITA3ALIT

Ha MPAKTHUKE MOJb30BATHCA
OCHOBHBIMH JIOTHYCCKUMH
nmpueMamMu, METOJJaMUn
MBICJICHHOT'O SKCIICPUMCHTA

BOCIIPOU3BOJIUTH OTIPEICIICHUS
TEPMHHOB U TOHATHIA: aCTPOHOMUYECKAsT
eIMHALIA;

(hopmynupoBaTh 3akoHbI Kemnepa,
OMpeNeJIATh MAacChl IJIAaHET Ha OCHOBE
TpeThero (YTOYHEHHOT0) 3aKOHa
Kemnepa

4/11

Onpenenexue
paccTosHUM U pa3MepoB
Ten B CotHEUHOU

(¢hopMupoBaHUE MO3HABATEIBHOM

¥ HHQOPMAIMOHHOHN KYJIBTYpHI, B
TOM YHCJIE HABBIKOB
CaMOCTOSITEIbHON PabOTHI C KHUTaMH

BBITIOJIHATD MTO3HABATEIBHBIC
Y TIPaKTUYECKHE 3aIaHuUs
W3BJICKATh HHPOPMAIIHIO U3

BOCTIPOM3BOJIUTH OIPEEIIEHUS
TEPMUHOB U MTOHATHH: TOPU30HTATBHBINA
napajjiakc, yriloBble pa3Mepbl 00bEKTa;

CHUCTEME. Pa3ITUYHBIX UCTOYHUKOB U BBIYHCIIATH PACCTOSIHHE JI0 TUIAHET
W TEXHUHECKUMH CPEACTBAMU KPUTHUYECKU €€ OLICHUBATh 10 TOPU30HTAIILHOMY MapaJlIakcy, a UX
WHQOPMAITMOHHBIX TEXHOJIOTHI pasMephl IO YITIOBBIM pa3Mepam u
pacCTOSHUIO;

5/12 [IpakTuueckas opraHu3zanus DopmMyaHpoBaTh MPOOIEMY BOCITPOU3BOJIUTH OMPEICICHUS
paboTa ¢ TuraHoM LeJIeHanpaBIeHHON WCCJEeI0OBAaHUA U U3BJIEKATh TEPMUHOB U HOHATHUMN.

CoNTHEYHOH CHCTEMBI. MTO3HABATEJIBLHOM 1EATEIBLHOCTH B nH(pOPMAIHIO
XOJ€ IPAKTUYECKON pabOTHI

6/13 OTKpbITHE U (hopmupoBanue BBITIOJIHATD MTO3HABATEIbHBIC OIIMCHIBAaTh OCOOCHHOCTH JIBUKCHHUS
[IPUMEHEHUE 3aKOHA MI03HABATEIHON U Y IPAKTUYECKUE 3aJaHUs Ten ColHEYHOU cuCcTeMBI IO ACHCTBUEM
BCEMHUPHOI'O TSATOTCHHUA. | HH(POPMALIMOHHOHN KYJIbTYPbI CHJI TSTOTSHHS TI0 OpOUTaM C pa3InIHBIM

SKCIIEHTPUCUTETOM;

OOBSICHATH IPUYNHBI
BO3HMKHOBEHUS IPWIIMBOB Ha 3eMiie U
BO3MYIICHUH B IBIXKCHUH TEJ
CoHEYHOH CUCTEMBbI,

XapaKTepu30BaTh 0COOCHHOCTH
NIBIDKEHUS Y MAHEBPOB KOCMUYECKUX
arnmnapaToB JIJIsl UCCIIEOBAHUS TEJ
ConHEYHOU CUCTEMBIL.

7/14 JBrxeHue (hopMupoBaHUEe YMEHHS KIacCH(GHUIUPOBATH OOBEKTHI MPUMEHSTH TPHOOPETEHHBIC 3HAHUS
HCKYCCTBEHHBIX YIPABISITh CBOCH MTO3HABATEIHHOM HCCIICIOBaHUsL, CTPYKTYPUPOBATh | M YMEHUS MIPU U3yUCHUU aCTPOHOMUH
CIIyTHUKOB 1 IEeSITEIIbHOCTBIO U3yYaeMblil MaTepual, 1A peLICHUS IIPaKTUYCCKUX 3a1a4,
KOCMHUUYECKUX ApryMCHTHPOBATEL CBOTO BCTPEYAIOIINXCS KaK B yUeOHOM
ammapatoB (KA). TO3UIHAIO, HOPMYITHPOBATH MPaKTHKE, TaK U B IOBCETHEBHOMN

BBIBOJBI U 3aKJIFOUYCHMU A,

YeJI0BEUECKOH KU3HHA

IIpupona e costHedHOl cucTeMsbl (8 4acoB)

1/15

CoitHeuHast
cUCTEMA KaK KOMILIEKC
TeIl, UMEIOIIUX 00IIIee
IIPOUCXOKICHHE.

(hopmupoBaHrE YMCHUS
YIPaBJISATh CBOCH MMO3HABATEIILHOM
JIESTEILHOCTHI0, OTBETCTBEHHOTO
OTHOIICHHUS K YYCHUIO

BBITIOJIHATDH ITO3HABATCIIBHBIC
" MPAKTUYCCKHUE 3a1aHUA

(hopMyIHpOBaTH 1 00OCHOBHIBATH
OCHOBHBIC TIOJIOKECHUSI COBPEMEHHOM
TUITOTE3bI O POPMHUPOBAHHUU BCEX TEI
CoJTHEYHOW CHCTEMBI U3 €INHOTO
ra3onbUIeBOro 00JIaKa;

onpeaensTh noHsATHs: CoaHeuHas




cUcTeMa, TUIaHeTa;
OOBSICHATh MEXaHHU3M TTAPHUKOBOTO
s dexTa u ero 3HAUCHHE TS
(hOpMUPOBAHUS M COXPAHCHUS
YHUKaJIbHOM NPHPObI 3eMIIN

2/16 3emust u Jlyna - (dopMupoBaHue HaXOJHUTh IPOOIeMy ONpEeNeNsATh U pa3inyaTh MOHATHUA:
JIBOHAs TUTaHETA. MO3HABATEIHLHON U MCCIIeI0BAHUS, CTABUTD TUTaHETA, €€ CITyTHUKH;
UH(QOPMAIIIOHHOH KYJIBTYPBHI; BOINPOCHI, BBI/IBUT'ATh T'HIIOTE3Y, OIMUCBIBATH Npupoy JIyHsI 1
(hopmupoBaHue npeaiaratb albTCPHaTHBHBIC OOBSACHATH MPUYMHBI €€ OTIIMYHUS OT
T0JI0KHUTETBHOTO OTHONIEHHUS K CIOCOGk! pemmeHus IpodaeMbl B | 3enpym
POCCUICKO# acTPOHOMUYESCKOM BBIOMPATH M3 HUX HanOoNee
HayKe 3P eKTHBHBIH,
KJIacCU(pUIUPOBATh OOBEKTHI
HCCIIEA0BaHMs, CTPYKTYPUPOBATh
HU3y4yaeMblid MaTepuall,
ApryMmMeHTUpPOBAaTh CBOIO
M03ULHUI0, (HOPMYITHPOBATH
BBIBOIbBI U 3aKJIOYCHU A,
3/17 JIBe Tpymel ¢dbopmupoBaHue BBITOJIHATB [TO3HABATEIIbHBIE MEPEYUCIIATH CYIIECTBEHHBIE
IJIaHeT. Mo3HaBaTeIbHON U Y TIpaKTUYeCKHe 3a/IaHus pasiauuus NpUpoAs! ABYX FPYII IJIaHET
HHPOPMALMOHHOHN KYJIbTYPBI; 1 OOBACHSITH IPUUUHBI HX
BO3HUKHOBCHHSI
4/18 [Ipupona nmanet (hopMupoBaHUE YMEHHS BBITIOJTHATD MTO3HABATEIHHBIE OTIPENIETIATH MOHATHS: TTAHETHI
36MHOMU I'PYIIIIBI YIIPABJISTh CBOEH ITO3HABATEIBLHON | U IPAKTUYECKUE 3a1aHUS 36MHOM I'PYIIIIBL;
JIESATENBHOCTBIO, OTBETCTBEHHOTO MIPOBOJUTE CpaBHEHHE MepKypus,
OTHOIICHUS K YICHHUIO Beneprr u Mapca ¢ 3emieit o penbedy
MOBEPXHOCTH U COCTaBy arMocdep,
YKa3bIBaTh CIIEABI 3BOIIOIIMOHHBIX
WU3MEHEHUI IPUPOJBI OTUX IIAHET
5/19 Ypok-aucckycus (hopMupoBaHUE YMEHHS BBITIOJTHATD MTO3HABATEIHHBIE MIPUMEHSATH TPUOOPETEHHBIE 3HAHUS
«[lapHuKoBBIi 3G GEKT: | HAXOOUTH afeKBaTHBIE CIOCOOBI U TIPaKTUYECKHE 3a]IaHUS Y YMEHUS IpU U3yUYEeHUH aCTPOHOMHUU
I0JIb3a WM BpeA?» MOBEJICHUS, B3aUMOJECHCTBHA U M3BJIEKaTh MH(QOpMALMIO U3 | IJIs pelleHHs] MPAaKTUUECKUX 3a1ad,
COTPYIHHYECTBA B IIpOLIECCE Pa3IMYHBIX UICTOYHUKOB U BCTPEYAIOLINXCS KaK B ydeOHOMH
y4eOHOI U BHEYyUeOHOM KPUTUYECKH €€ OLICHUBATD IIPaKTUKE, TaK U B IIOBCEJHEBHOMN
JIESITENbHOCTH, POSABIIATh YeJI0BEYECKOM KU3HU
YBa)XKUTEIBHOE OTHOIIECHHE K
MHEHHIO ONIIIOHEHTA B X0/JIe
00CYXIeHHS CTIOPHBIX
npo0JIeM HAYKH.
6/20 [InaHeTHI-TUTaHTHI, dhopmupoBaHue KJIacCU(PULIUPOBATH OOBEKTHI OTIMCHIBATh XapaKTEPHBIE

HX CIIYTHUKHU U KOJIbLA.

MMO3HaBaTeIbHOU U

“H()OPMAITMOHHOW KYJIBTYPHI;
dhopmupoBaHue

MOJIOKUTEJILHOTI'O0 OTHOIIEHUS K

HCCIeI0BaHuUs, CTPYKTypHUPOBATh
n3ydaeMblid MaTepuai,
apryMeHTHpPOBaTh CBOIO
MO3ULHNI0, (HOPMYITHPOBATH

0COOEHHOCTH TIPUPOJIBI TIAHET-
TUT'aHTOB, X CITyTHUKOB U KOJIEI]




POCCHIICKON aCTPOHOMUYECKON
HayKe

BBIBOJBI U 3aKJIFOUYCHMU A,

7/21 Mareble Tena (hopMupoBaHUE YMEHHS BBITIOJIHATD MO3HABATENIbHBIE ONpeAeIIITh U pa3anyaTh MOHATHS:
ConHeYHOH CHCTEMBI YHIpaBJIATh CBOEI Mo3HaBaTEeILHON " MMPAKTHUYCCKHUEC 3aTaHUsA MaJIbI€ TCJIa, aCTCPOUIBI, IIAaHCThI-
JIeSTEeILHOCTBI0, OTBETCTBEHHOTO KapJIUKU, KOMEThI, METEOPOUIBI,
OTHOIIICHUS K YUECHHUIO METEOpbl, OOIUIBI, METEOPUTHI;
-XapaKTepu3oBaTh MIPUPOLY MaJbIX
Ten COJTHEYHOU CUCTEMBI U OOBSICHSITH
MIPUYUHBI X 3HAYUTEIbHBIX Pa3IHunil
8/22 Merteopsl, (hopMupoBaHUEe YMEHHS Ha MPaKTUKE MMOJb30BaThCA ONpeAeIISITh U Pa3anuyaTh MOHATHS:

0O0JIHTIBI, METCOPHTHI.

YIPaBISATH CBOCH TTO3HABATEIHHOM
JESITeNbHOCTBIO, OTBETCTBEHHOTO
OTHOIIIEHUE K YUCHHIO, TOTOBHOCTb
M CIIOCOOHOCTH K CAMOPa3BUTHIO U
caM000pa30BaHUIO, & TAKKE
OCO3HAaHHOMY ITOCTPOCHHUIO
WHIUBHTyJIBHON 00pa30BaTEIHLHON
JeSITENIbHOCTH HA OCHOBE
YCTOHYHBBIX MTO3HABATEIBHBIX
AHTEPECOB.

OCHOBHBIMH JIOTHYCCKUMH
npuemMamu, METoJaMu
HaGJ’IIOI[GHI/IH, MOACIIMPOBAHUA,

MBICJICHHOT'O SKCIICPUMEHTA.

METEOPbI, 0OJIUBI, METCOPHUTHI;

OIHCHIBATh SBJICHUS METEOpa U
0osnaa, OOBACHITH MPOLIECCHI, KOTOPBIC
MPOUCXOASAT IPU ABHIKEHUH TEJ,
BJICTAIOIUX B aTMOC(hepy TIaHEThI C
KOCMHUYECKOH CKOPOCThIO;

OIKCHIBATh MTOCIEACTBUS MaACHUS
Ha 3eMJIIO KPYITHBIX METEOPHUTOB;

OOBSICHATH CYIIIHOCTh ACTEPOUTHO-
KOMETHOM OIACHOCTH, BO3MOKHOCTH U
CHOCOOBI €€ ITPEIOTBPAIICHH.

Coanue u 3Be31b1 (6 4acoB)

1/23 Comnnne: ero (bopMupOBaHUE MO3HABATEIBHON BBITIOJTHATD TTO3HABATEIHHBIE ONpEIENATh U pa3aInyaTh NOHATHSA:
COCTaB U BHYTPEHHEE 1 MHQOPMALMOHHOH KYJIbTYDBI, B Y TIPaKTUYECKHE 3aJaHUs 3Be3/1a, MOJIEJNIb 3BE3/1bl, CBETUMOCTb;
CTpPOCHHUE. TOM THCJIC HaBBIKOB XapakTepu30BaTh pusndeckoe

CaMOCTOSITEILHON pabOThl ¢ KHUTAMHU cocrosiuue BerecTBa CONHIA U 3Be3] 1
1 TCXHUYCCKUMHU CPCACTBAMU HUCTOUYHUKHU UX 3HepFI/II/I;
HH(OPMALHOHHBIX TEXHONOTHI OMKCHIBATH BHYTPEHHEE CTPOCHHE
CounHIa ¥ crioco0bI Iepeaun SHEPTUn
M3 [IEHTpa K TTOBEPXHOCTH;
OOBSACHSITH MEXaHHU3M
BO3HUKHOBEHUS Ha CoJHIIE FPaHyISUU
U TISITEH;
OTMCHIBATh HAOJIIOIaeMbIe
MIPOSIBJIICHUSI COJTHEUHON aKTUBHOCTHU U
UX BIMSIHUE Ha 3EMIIIO
2/24 Comaeunas dhopmupoBanue BBINIOJIHATD MO3HABATENIbHBIE ONpEACIISITh U pa3anuyaTh MOHATHS:

aKTUBHOCTE U €€
BJIMSHUE Ha 3€MIIIO.

M03HaBaTEeJbHOU U
“H()OPMAITMOHHOW KYJIBTYPHI;

dhopmupoBaHue
MOJIOKUTEIILHOTO OTHOIICHUS K
poccuiickoit acTpOHOMHYECKOM
HayKe

" MPAKTUYCCKHUE 3aJaHUA

CBETUMOCTb, TAPCEK, CBETOBOM TOJ;
BBIYUCIISITh PACCTOSIHHE JI0 3BE3]I 1O
TOMIHOMY TIapaJIIaKcy;
Ha3bIBaTh OCHOBHBIC
OTJINYUTEIIbHBIC 0COOCHHOCTH 3BE3T
Pa3ITMIHBIX TOCIEAOBATEILHOCTEH Ha




AuarpaMmMe «CIIEKTP—CBETUMOCTD),

3725 duznyeckas (hopmupoBanue KIacCU(PHUIUPOBATE OOBEKTHI CpaBHUBATh MOJEIHU PA3IMYHBIX
MpUPOAA 3BE3. MO3HABATEIbHON 1 HCCIICI0BAaHUS, CTPYKTYPUPOBATh | TUIOB 3Be3]] ¢ Moieibio ComHIIa;
WH(POPMAIIMOHHON KYJIBTYPBI H3y4aeMBblil MaTepual,
apTYMEHTHPOBATH CBOIO
TTO3HIINIO, HOPMYIHPOBATH
BBIBOJBI U 3aKJIFOUYCHMUA,

4/26 [lepemennsbie 1 (bopmupoBanue yoexk I HHOCTH BBITNOJIHATDH [TO3HABATEIbHbIE OOBSICHATH MPUYMHBI U3MECHEHUS
HeCTalrOHapHbIC B BO3MOXXHOCTH MO3HAHUS 3aKOHOB Y TIPaKTUYECKHE 3aIaHU CBETUMOCTH TIEPEMEHHBIX 3BE3I;
3BE3/1bI. OpUpOAbl M X UCIIOJIB30BAHMS HA ONMUCHIBATH MEXAHU3M BCIIBIIICK

oJiaro pa3sBUTHUA YeJI0BEYECKOU HOBBIX u CBerHOBI)IX;

LMBUITU3ALHH OIICHMBATh BPEeMS CYIECTBOBAHUS
3Be3/ B 3aBICHMOCTH OT WX MAacCHhI;

OIMCHIBATh ATAIlbl (JOPMUPOBAHUS H
SBOJIIOIMH 3BE3/IbI;
XapaKTepU30BaTh GHU3HIECKHE
0COOEHHOCTH 00BEKTOB, BO3HHUKAIOIINX
Ha KOHEYHOHW CTaJMHU 3BOJIIOLUH 3BE3 L
OeIBIX KapJINKOB, HEUTPOHHBIX 3BE3/I U
YEPHBIX JIBIP
5127 OBoONHUA 3BE3. (dbopMHpOBaHNE YMEHHUSI XapaKTepr30BaTh OCHOBHBIE TTApaMETPbI COCTOSTHUS

HaXOJIUTh aJEKBATHBIE CIIOCOOBI ¢dusnueckue 0coOEHHOCTH 3BE3HOTO BEILECTBA: INIOTHOCTb,

MTOBE/ICHNS, B3AUMOJIEHCTBHS U 00BEKTOB, BO3HUKAIOIINX Ha TeMIepaTypa, XUMHUYECKHH COCTaB,

COTPYJIHHYECTBA B Ipoliecce KOHEYHOM CTaJiny HBOJIOIIUU ¢usnueckoe coctosiHue. Mx B3anMHYIO

yueOHOIi U BHEYyueOHOH 3Be3/1: OeNbIX KapIuKOB, 00yCIIOBIEHHOCTb.

JIESITeTLHOCTH, TPOSBIISTH HEUTPOHHBIX 3BE3/1 U YEPHBIX

YBOKUTEIHHOE OTHOIICHUE K JIBIP

MHEHHIO ONTIOHEHTA B X0/

00CYKICHHS CITIOPHBIX

pO0OJIEM HAVKH.
6/28 [IpoBepounas dhopmupoBanue yOeKIeHHOCTH CHUCTEMaTU3UPOBAThH 3HAHUS OOBSACHITh MEXaHU3M

pabota «CounHIe u
ContHEeYHAs cUCTEMay.

B BO3MOKHOCTH ITO3HAHUS

3aKOHOB IIPUPOABI U UX
HCITOJIB30BaHMS Ha 0J1aro pa3BUTHS
YeJI0BEUECKOM IMBUIIN3AIINH.

0 METOJIaX UCCIICJIOBAHUS U
COBPEMEHHOM COCTOSIHUU
MPOOJIEMBI CYIIIECTBOBAHIS
’KU3HU BO BeeneHHol.

BO3HUKHOBeHUS Ha COJHIIE TPaHyISIIUU
U IISITEH;

OIMCELIBATH HAOIIIOTaeMbIE
HpOHBHeHI/IH COHHCHHOI\/'I AKTUBHOCTHU U
HUX BIWSTHUE Ha 3EMITIO;

CTtpoeHue u IBOJIIONMS BCeJleHHOI (5 yacoB)

1
129

Hamma I'anakTuka.

¢dbopmupoBaHHe
HI03HABATEIIHLHON U
UHQOPMAIIMIOHHOHN KYJIBTYPHI.

BBITIOJIHATH IIO3HABATCIILHBIC
U MMPAKTUYCCKHUC 3a1aHH.

XapaKTepHU30BaTh OCHOBHBIE
napameTpsl ['anakTuku: pasmepsl,
COCTaB, CTPYKTYypa U KNHEMATHKa;
OIIPEJEIATh PACCTOSHUE 10
3BE3/IHBIX CKOMJICHUH M T'aJaKTHK 110




ue(ben)laM Ha OCHOBEC 3aBUCUMOCTHU
«IEpHUOJ - CBETUMOCTLY,

pacrio3HaBaTh THUIIBI I'aJIaKTUK:
CIIUPAJIBbHBIC, SJINTUNITUICCKUC,
HCIIPABUJILHLIC.

2/30 Harmra I"'anaktnka. (dbopmupoBaHue YOSIKIEHHOCTH BBITTOJTHATH ITO3HABATCIBHBIC XapaKTepHU30BaTh OCHOBHBIE
B BO3MOXXHOCTH MO3HAHUS 3aKOHOB Y TIpaKTUYeCKHe 3a1aHusl. napaMeTpsl [ anakTuku: pa3mepsl,
NPUPONBI K MX UCITOIB30BAHUS HA COCTaB, CTPYKTypa U KHHEMATHKa.
0raro pa3BUTHS YEIIOBEUECKON
HNUBUIIN3allUN
3/31 Hpyrue 3Be31HbIE HPOSIBIISITh YBAKUTEIBHOE HaXOAWUTH IpobdIEMy ONPEIENATh PACCTOSIHUE 10
CHUCTEMBI — TaJIaKTUKH. | OTHOLIEHHE K MHEHHIO ONIIOHEHTa B | MCCJIEIOBAHNUS, CTABUTh 3BE3AHBIX CKOIUIEHUH U TajlaKTHK IO
X0JIe 00CYXKICHUS CTIOPHBIX BOTPOCHI, BBIJIBUTATh TUIIOTE3Y. nedenaM Ha OCHOBE 3aBHCUMOCTH
pobieM HayKH. «TIEPHO]] - CBETHMOCTHY;
pacro3HaBaTh THUIHI TATAKTHK:
CIUpasbHbIE, dJUTUITHIECKHUE,
HenpaBHUIbHBIE.
4/32 Kocmonorus (hopMupoBaHUEe YMEHHS HaXOAWUTH pobdIEMy OOBSACHATH CMBICIT TIOHATHI:
Hayana XX Beka. HaXOJUTb a/IeKBaTHBIE CIIOCOOBI WCCIIE/IOBAHNUS, CTABUTh KocMmororusi, Becenennas, Mozens
MIOBEJICHUS, B3aUMOJICHCTBHS U BOTIPOCHI, BBIJIBUTATh THIIOTE3Y, Bcenennoii, bonpioii B3phIB,
COTPYIHHYECTBA B IpoIIecce MpeJIaraTh ajJbTepHATHBHEIE PENUKTOBOE M3ITyUYEHHE;
y4eOHOI U BHEYyUeOHOM CHOCOOBI pelieHust MpoOIeMbl U CPaBHHBATh BHIBOJBI A.
JIeATeIbHOCTH, IIPOSABIIATH BBIOMpATh U3 HUX Hauboee OliHmrerHa 1 A. A. @puamana
YBAXKHUTEJIbHOE OTHOIIEHHE K 3 peKTUBHEIIA. OTHOCHUTEJILHO MOieNn BeeneHHol;
MHEHHIO ONMIOHEHTA B X0JIe 000CHOBBIBATH CIIPABEVINBOCTH
00CYXIeHHS CTIOPHBIX MPOOIIEM Monenu Opuamana pe3yabTaTaMu
HayKH. HaAOIIOIEHUI «KPACHOTO CMEIICHUS» B
CIEKTPax TalaKkTHK;
(hopMynmpoBaTh 3akoH Xa0011a;
OTIPEETISITH PACCTOSTHUE IO
rajakTHK Ha OCHOBE 3aKOoHa Xa00J1a; o
CBETUMOCTH CBEPXHOBBIX.
5/33 OCHOBBI (hopMupoBaHue YOSIKICHHOCTH U3BIIEKaTh MHPOPMAIIHIO U3 OIleHUBATh Bo3pacT BcenenHnoit Ha
COBPEMEHHOM B BO3MOKHOCTH TIO3HAHUS Pa3IMYHBIX HCTOYHUKOB OCHOBE TIOCTOSTHHOH Xa001a;
KOCMOJIOTHH. 3aKOHOB IPUPOABI U UX (BKJTIOYAs CpEeaCTBA MacCOBOM MHTEPIPETUPOBATH OOHAPYKEHUE

HCIIOJIL30BaHUs Ha 01aro pa3BUTUA
YeJIOBEUYSCKOM OUBHJIW3AallUH.

WHPOPMAaIH U HHTEPHET-
pecypchl) U KPUTHUECKH €€
OLICHUBATH;

apryMEeHTHUPOBATh CBOIO
MO3ULUIO

PETUKTOBOTO U3ITYUCHHUS KaK
CBUJIETEIBCTBO B MOJIb3Y THIIOTE3bI
INopsueit Beenennoi;

KJIaCCU(UIIMPOBATH OCHOBHBIE
nepuoibl 3Botounu Beenennoil ¢
MOMEHTA Hayaja €€ pacuIupeHus -
Bosnbiioro B3phIBa;

HMHTEPIPETUPOBATH COBPEMEHHBIE
JTAaHHBIE 00 YCKOPEHUH PACIIHPEHHSI




BceneHHOH Kak pe3ynbTara JeUCTBUS
AHTUTATOTEHUS «TEMHOW SHEPTUM» -
BHJ]a MaTE€PHH, IIPUPOAA KOTOPOH ellie
HEU3BECTHA;

CUCTEMaTU3UPOBATh 3HAHUA O
METOJaX UCCIIEOBAaHUA U COBPEMEHHOM
COCTOSIHUM MTPOOJIEMBI CYIIIECTBOBAHUS
JKU3HU Bo BeenenHoit

7Ku3Hb M pa3ym BO BcesleHHOi (2 yacoB)

1/34 Ypoxk — (hopMUpOBaHUE YMEHHS BBIIIOJIHATE I1I03HABATEIbHBIE MPUMEHSTh PUOOPETEHHBIC 3HAHUS
KOH(EpeHIUs YIPABISITh CBOCH MO3HABATENLHON | M MPAKTUYECKUE 3a/1aHUS Y YMEHUS NpU U3YYECHUU aCTPOHOMHHU
«OIMHOKH T MBI BO JIeSITeNTbHOCTHI0, OTBETCTBEHHOTO JUTSI peIIeHUs TPAaKTHIECKHX 3a/ad,
Bcenennoit?» OTHOILICHUSA K YYCHUIO BCTpEYAONINXCS Kak B y4eOHOH

MIPaKTUKE, TaK U B IOBCEIHEBHOM
4eJI0BEUECKOM JKU3HU

2/35 VYpok — (dhopmupoBaHEe YMCHUS W3BJICKATh HHPOPMAIIHAIO U3 MPUMEHSTH TPHOOPETCHHBIE 3HAHUS
KOH(bepeH]_[I/ISI YHOpaBJIATh CBO€l mo3HaBaTEeILHON Ppa3In4YHbIX UCTOYHHUKOB " YMCHUSA IPpHU U3YUCHUHN aCTPOHOMUN
«OJIMHOKH T MBI BO JIeSTEeIbHOCTbI0, OTBETCTBEHHOTO (BKJIFOYASI CPEICTBA MACCOBOM JUISL peLCHUs] TPAKTUUYECKUX 3aad,
Bceenennoit?» OTHOLIEHUS K YUYEHHUIO. nH()OpPMAITIH ¥ HHTCPHET- BCTPEUAIOIINXCS KaK B y4eOHOM

pecypchl) U KPUTHUYECKH €€
OIICHHBATE.

IIPaKTUKE, TaK U B IOBCEHEBHOMI
YEJIOBEUECKOU JKU3HU.




