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HNOACHUTEJIBHASA 3AIIUMCKA

Jlannas pabouas mporpaMma COCTaBJICHa Ha OCHOBE mporpamMmbl «ActpoHomust 10-11» s
0011e00pa3oBaTeNIbHBIX IIKOJ peKoMeHa0BaHHOW MunuctepctBoM OOpaszoBanms U Hayku P® (aBTop
B.M.Yapyrus, [Ipocsemenue, 2018)

Pabouass mporpamma OpHEHTHpOBaHa Ha WUCHOIb30BaHUEe Oa3zooro YMK B.M.Yapyruna
«Actponomus 10-11 knaccer», 2018r.

Ha ocHoBanuu TtpebOoBanuii ['ocymapctBeHHOro oOpa3oBarenbHoro crangapra 2010 r. B
colepKaHWU paboyeil mporpaMMmbl MO ACTPOHOMHUHM TNPEAINOJIAraeTCsl pPealn30BaTh AaKTyalbHbIE B
HACTOSIIIIEE BPEeMs KOMIIETEHTHOCTHBIN, JIMYHOCTHO-OPUEHTHUPOBAHHBIM, JEATEIbHOCTHBIM IOIXO/IbI,
KOTOPBIE OMPEEIIAIOT 3a0auu 00yueHus.

- IlpuobOpereHue 3HAHUN W yMEHMH [JIS HUCHOJB30BaHUS B MPAKTUYECKOW NEATEIHHOCTU U
IMOBCEAHEBHOM KU3HU;

- OBnagenue crocobaMu Mo3HaBaTEIbHOMN, HHPOPMAITMOHHO-KOMMYHUKATHBHON U peQIIeKCUBHON
JeSITeIIbHOCTEI;

- OcBoeHue TO3HaABaTeNbHOH, MH(DOPMAIMOHHON, KOMMYHHMKATHUBHOW, pedreKCUBHON
KOMIIETEHIIUH.

Komnemenmnocmmulii 101X0]1 ONPEAEIISAET CIEAYIOIINE OCOOCHHOCTH IPEIbSIBICHUS CONEPKAHUS
o0Opa3oBaHHUs:

OHO TIPEJCTABICHO B BHUJAE JEBATH TEMAaTUYECKUX OJOKOB, OOECHEYMBAIOIMINX (OPMHUPOBAHUE
komneTeHuuii. Takum  oOpa3oMm,  KaJleHAApHO-TEMaTHYECKOe  IUIAHUpPOBaHHWE  o0OecredyuBaeT
B3aUMOCBSI3aHHOE PAa3BUTHE W COBEPIICHCTBOBAHUE KIIOUEBBIX, OOMICTIPEIMETHBIX U MPEIMETHBIX
KOMIIETECHIIUH.

JIuunocmnas opueHTaysi 00pa30BaTEIHLHOTO MPOIIECCa BBISIBISIET MPUOPUTET BOCHUTATENBHBIX U
pa3BuBaromux 1eneil o0ydyeHus. CriocOOHOCTh ydYaluXcsl MOHMMATh MNPUYMHBI U JIOTMKY Pa3BUTHS
(Gu3NYECKUX MPOILIECCOB OTKPHIBAET BOZMOXKHOCTD JJISi OCMBICIIEHHOTO BOCIIPHUSITHSI BCEr0 pazHOOOpasus
MHUPOBO33PEHUYECKUX, COLMOKYIBTYPHBIX CHCTEM, CYIIECTBYIOLUIMX B COBpeMeHHOM Mmupe. Cucrema
yueOHBIX 3aHATUH TpU3BaHA CHOCOOCTBOBATh PA3BUTHIO JIMYHOCTHOH  CaMOUICHTH(HUKAIUH,
TYMaHUTapHOU KYJIbTYpPHI IIKOJIHHUKOB, UX MTPHUOOIIEHUIO K COBPEMEHHOM (hM3UYECKON HAyKe U TEXHUKE,
YCUJIEHUIO MOTHBALlMM K COIUAJIbHOMY TIO3HAHMIO W TBOPYECTBY, BOCHHUTAHHMIO JIMYHOCTHO H
00IIECTBEHHO BOCTPEOOBAHHBIX KAUECTB, B TOM YHCJIE TPaKJaHCTBEHHOCTH, TOJIEPAHTHOCTH.

Jeamenvnocmuplii TOIXO OTpPaKaeT CTPATErMI0O COBPEMEHHON 0O0pa30BaTeNbHONW MOJUTHUKH:
HEOOXOJUMOCTh BOCIHTAHUs YENOBEKAa W TpPaXJAaHWHA, HHTETPUPOBAHHOTO B COBPEMEHHOE €My
001IeCTBO, HAIIEJIEHHOTO Ha COBEPIUIEHCTBOBAHME 3TOT0 oluiecTBa. CUCTEMa YPOKOB COPUEHTHPOBAaHA HE
CTOJPKO Ha Ieperady <«TOTOBBIX 3HAaHUN», CKOJBKO Ha (OPMUPOBAHUE AKTHUBHOM JIMYHOCTH,
MOTHBHPOBAHHOW K CaMOOOpPa30BaHUIO, OOIAAIONIeH JOCTATOYHBIMUA HABBIKAMU M TICUXOJIOTHYECKUMU
YCTAaHOBKAMH K CaMOCTOSITEIBHOMY TOWCKY, OTOOpYy, aHAIM3y M HCIOJB30BaHWIO HH(pOpMamuu. ITO

MIOMOXET BBIMMYCKHUKY aJlalTUPOBAaThCS B MUpE, riae o0beM HH(OpMAalUU pacTeT B NeOMETPHUYECKON



IPOTPECCUH, I/Ie COIUalbHAs U NMpodeCcCHOHAIbHAs YCIEIIHOCTh HAMPSAMYIO 3aBUCST OT MO3UTHBHOTO
OTHONICHUSI K HOBALUSAM, CAMOCTOSITEIbHOCTH MBILUICHUS U HHUIUATUBHOCTH, OT TOTOBHOCTH TMPOSIBIIATH
TBOPUYECKUN MOJXOA K JeNy, MUCKaThb HECTaHJapTHBIE CIIOCOOBI peUIeHHs MPoOieM, OT FOTOBHOCTH K
KOHCTPYKTUBHOMY B3aUMOJEHCTBUIO C JIIOJbMHU.

B cootBercTBHM C 3TUM peanu3yeTcs MOAU(HUIMPOBaHHAs IporpamMa «Actponomus 11 xmacey,
B.M.Yapyruna, B 00beme 36 4acoB.

OcHoBO¥ 11eN1enonaranus sSBisieTcss 0OHOBIIEHUE TPEOOBAHUN K YPOBHIO MMOATOTOBKH BBITYCKHUKOB,
OTpa’karoliee BaKHEHIIYI0 OCOOCHHOCTh MENarornyeckoil KOHIEMNIMU TOCyIapCTBEHHOIO CTaHIapTa—
Hepexo] OT CYMMBI «IIPEIMETHBIX PE3YJIbTaTOB» (TO €CTh 00pa30BaTENbHBIX PE3YIIBTATOB, IOCTUTAEMBIX
B paMKaX OTJENbHBIX YUEOHBIX MPEIMETOB) K MEXKIPEAMETHBIM U MHTETPATUBHBIM pe3yibTaTaM. Takue
pe3ynbTaThl TMPEACTABISAIOT €000l 0000IIeHHBIE CHOCOOBI JEATEIBHOCTH, KOTOPBhIE OTPaKaroT
cnenuuKy HE OTISIBHBIX NPEIMETOB, a CTyleHed oOmero oOpa3oBaHus. B rocymapcTBEeHHOM
CTaHJapTe OHM 3a(UKCHUPOBAHBI Kak oOmIue y4deOHbIE YMEHHs, HABBIKM M CIIOCOOBI YEIOBEYECKOM
JEeSTENIbHOCTH, YTO MPE/IIoiaraeT MOBBIIICHHOE BHUMAHUE K Pa3BUTHUIO MEXKIPEIMETHBIX CBSI3eH Kypca.

Junaktudeckas Mozelb 0Oy4eHHs U Mearoruueckue CpeicTBa OTPa)kaloT MOJECPHHU3AIUI0 OCHOB
yu4eOHOro Impolecca, UX IEpPeOpUEHTALMI0 Ha JOCTUKEHUE KOHKPETHBIX  pe3y/lbTaTOB B BHJE
c(OPMHUPOBAHHBIX yYMEHUI M HAaBBIKOB Y4YalIMXCs, 0OOOMIEHHBIX croco0oB aestenbHOCTH. Ocoboe
BHUMaHME YJAENseTcs I03HABaTENIbHOM  aKTUBHOCTH  y4yallluXcs, MX MOTHBMPOBAHHOCTH K
CcaMOCTOSITENIbHOW ydyeOHOH pabote. OTO0 mpeamosaraeT Bce Oojiee IIUPOKOE HCIOJIIb30BAaHHE
HETPaJUIMOHHBIX (OPM YPOKOB, B TOM YMCJIE METOAMKHU JIE€JOBBIX HUIp, NMPOOJIEMHBIX TUCKYCCHUH,
MO3TaIHOTO0 (POPMHUPOBAHUS YMEHHUS peliaTh 3aauu.

Ha crynenu nosiHoOM, cpeiHel WIKOJIbI 3aJaud Y4eOHBIX 3aHATUI OMNpeieseHbl Kak 3aKperieHue
YMEHUH pa3/ieisaTh MPOLECChl Ha JTalbl, 3BEHbS, BBIACIATh XapaKTEpHble MPUUYMHHO-CIIEICTBEHHBIE
CBSI3M, OIpPEAENATh CTPYKTypy OOBEKTa MO3HAaHHWSA, 3HAUMMble (YHKIMOHAJIbHBIE CBSI3U U OTHOILIEHHUS
MEXJly 4YacTsIMH LI€JIOro, CpaBHUBATH, CONOCTABIATh, KIAcCH(DUUMUPOBATH, PAHKUPOBATH OOBEKTHI 110
OJTHOMY HJIM HECKOJBKUM MpPEUIOKEHHBIM OCHOBaHMSM, KpUTepusM. [IpuHIMIIUANbHOE 3HAYCHHE B
paMKax Kypca mpuoopeTaer yMeHHe pa3iudaTth (paKThl, MHEHUS, JOKAa3aTeIbCTBA, TUIIOTE3bI, AaKCUOMBI.

Cucrema 3aaHuil TpU3BaHa 00ECTEUUTHh TECHYIO B3aWMOCBS3b PA3JIUYHBIX CIOCOOOB W (hopMm
yueOHOW NeATeIbHOCTU: HCIIOJIb30BAHWE PA3IUYHBIX aJTOPUTMOB YCBOCHHS 3HAHUNW U YMEHHUH mpH
COXpPaHEHHU €JIMHOM CcoJepKaTelbHOIl OCHOBBI Kypca, BHEIPEHHE TPYIIOBBIX METOJIOB pPaboThI,
TBOPYECKUX 3a/I1aHUI, B TOM YHCII€ METOJAUKH UCCIIE0BATEIBCKUX MTPOSKTOB.

Criermndukoil yueOHOH MPOEKTHO-UCCIeI0BATEIbCKON NESTEILHOCTH SIBIISETCS €€ HalpaBJIeHHOCTh
Ha pa3BUTHE JUYHOCTH, U Ha MOTy4eHHe 00BEKTHBHO HOBOT'O HCCIIEIOBATEILCKOTO Pe3yIbTaTa.

Ileny  yuebHo-uccneooeamenvbckou  desmenpbHOCMU ~ —  TPUOOPETCHHE  YYAIIMMUCS
MI03HABATEIbHO-UCCIIEA0BATENECKOM KOMIETEHTHOCTH, MPOSBIISIIONICICS B OBJIAJCHUN YHUBEPCATbHBIMU
croco0amM# OCBOEHUS ACHCTBUTENLHOCTH, B Pa3BUTHH CIIOCOOHOCTH K MCCIIEI0BATEIILCKOMY MBIIUICHUIO,

B aKTUBHU3alluHU JIMIHOCTHOU MO3UIINHU y4dalmerocs B 06pa3013aTean0M IIponecce.



MoynbHBI NPUHIMIT MTO3BOJIIET HE TOJIBKO YKPYIMHHTH CMBICJIOBBIE OJIOKM COAEpXaHWs, HO U
NPEOIONIETh TPAIUIIMOHHYIO JIOTUKY M3yYeHHs MaTepualla — OT €IMHUYHOTO K 00IeMy M BCeoomemy,
0T (haKTOB K TpoIleccaM M 3aKOHOMEPHOCTSIM. B yCIIOBUSIX MOITYJIBHOTO MOJIX0/a BO3MOKHA COBEPIICHHO
WHas cCXeMa U3ydeHus (PU3HUECKUX MPOIIECCOB «BceoOIee — o0Iee— eTUHUIHOE.

AKIIEHTHPOBAaHHOE BHMMaHHUE K MPOAYKTHUBHBIM (hopMaM y4eOHOH NeATeNbHOCTH MpPEroiaraet
aKTyalIH3auio WHOOPMAIIMOHHONH KOMIIETCHTHOCTH y4amuxcs: (OpMUPOBAHHE MPOCTEUIIMX HABBIKOB
paboThI ¢ UCTOYHUKAMH, (KapTOTPAPUUECKUMH U XPOHOJIOTUIESCKUMHU) MaTepuaiaMi. B TpeOoBaHUAX K
BBIITYCKHUKaM CTapmeﬁ IIKOJIbI KIKOYCBOC 3HAYCHHUC MPUAACTCA KOMIIJICKCHBIM YMCHHAM I10 IOHMCKY U
aHanmu3y WH(POpPMAaLWHU, TPEACTABICHHOM B pa3HBIX 3HAKOBBIX CHUCTeMax (TeKcT, Tabiuima, cxema,
ayJMOBU3YAIILHBIA  PSZl), HCIOJB30BAHUIO METOAOB DIIEKTPOHHOH OOpaOOTKHM TIpU TIOUCKE W
cucTeMaTH3alui HHPOPMAIIUH.

Crernduka meneil W comepkaHusi M3Y4YeHUS aCTPOHOMUM Ha 0a30BOM YPOBHE CYIIECTBEHHO
IIOBBIIIIACT Tpe6OBaHI/I$I K pe(bﬂeKCHBHOﬁ ACATCIIBHOCTH yHalllUuXCA: K O6T)CKTI/IBHOMy OOCHHUBAHUIO CBOUX
y4eOHBIX JTOCTH)KCHUH, MOBEICHUS, YEePT CBOCH JIMYHOCTH, CIOCOOHOCTH W TOTOBHOCTU YUYUTHIBATH
MHEHHS JIPYTHX JIFOJICH MPH OINpPEIeICHUH COOCTBEHHOW TMO3UIIUM U CaMOOIICHKE, IOHMMATh IIEHHOCTb
00pa30BaHMs KaK CPe/ICTBA PA3BUTHUS KYJIbTYpPbl JUYHOCTH.

Jis  mHQOPMAIIMOHHO-KOMITBIOTEPHOW  MOJJICP)KKH  y4eOHOTro  mpoliecca  IpearnoJiaraercs
UCIOJIb30BaHUE TIPOrPAMMHO-TIEIArOTUYECKUX CPEACTB, pealu3yeMBIX C TIOMOIIBIO KOMIbIOTepa (Ha 0aze

KaOMHeTa MeUanporpaMM ¢ HHTEPaKTUBHOM JTOCKOH).

TpeOoBaHus K YPOBHIO NOAroTOBKH yyamuxes 11 kiacca

001ICHBL 3HAMb:

MMeHa BBIAIOMIMXCS aCTPOHOMOB, CHEIM(PUKY aCTPOHOMMUYECKMX HaOJIO/E€HUI, OCHOBHBIE 3JIEMEHTHI
HeOecHOH cdepsl, TeopeMy o BbicoTe [lomoca Mupa, NPUHIUIBI ONpPENEICHHUS] TOPU3OHTAIBHBIX U
9KBATOPHUAIIBHBIX KOOPAWHAT CBETHJI, CBSI3b CMEHBI CE30HOB I'0/1a C TOJIOBBIM JABUKEHUEM 3€MJIU BOKPYT
ConHna, MPUHLUIBL pPa3/ieIeHUs] TMOBEPXHOCTH 3eMJIM Ha KIMMaTU4YecKHe Iosica, OCOOEHHOCTH
pa3IMYHBIX CHOCOOOB CueTa BpPEMEHM, IMPUHIUIBI, JIEXKAI[MEe B OCHOBE COCTaBJICHHUS KaJleHJapeH,
MOHATUE ACTPOHOMMUYECKOM €IVHMIBI, TeIUOLEHTPUYECKYI0 KapTUHY CTpOeHHs] COTHEYHOW CHCTEMBI.
KOH(UTYypallui BHYTPEHHHMX W BHEUIHUX IJIAaHET, 3aKOHbI JBW)KEHUS IUIAHET, MPUHIUIBI, JeKallie B
OCHOBE BBIOOpa TPACKTOPHH KOCMHUYECKMX CTaHIMid K TenamM CoOJHEYHOW CHCTEM, MPHYUHBI
BO3HUKHOBEHUsI NPWINBHBIX CWJI M MX BIMSHUE Ha JBUXKEHHE Tel COJHEYHOH CUCTEMBI, Pa3IMYHbIC
cBoiicTBa Ten COJTHEYHON CHUCTEMBI.

[TonsATHA: 3BE3MHOM BENMYMHBI, MMAPAJUIAKCA, CBETUMOCTH, IJIABHOM IIOCIEN0BATEIBHOCTH, COJTHEYHOU
IOCTOSIHHOM, KOHBEKLIMU, KOHBEKTUBHOM 30HBI, (hOTOCPEPHI, IPpaHysl, XpOMOC(EPHI, COTHEYHON KOPOHBHI,
npoTyOepaHIia, COJIHEYHBIX BCHBIIIEK, COJHEYHBIX IMATEH, COJHEYHOro BeTpa, MIEYHOro myTH,
lNajakTuky, 3BE3MHOIO CKOIUICHHMSI, PACCEIHHBIX M LIAPOBBIX CKOIUICHWM, TAHTCHLMAIBHON U Jy4eBOH

CKOPOCTEH, MEeX3BE3AHOMN CPE/Ibl, Pa3pPEeKEHHOTO ra3a, MeK3BE3THOM MbUIH, Fa30MbLIEBOTO €05, CBETIIBIX



Y TEMHBIX TYMaHHOCTEH, KOCMUYECKUX JIy4eH, TPaBUTALIMOHHON KOHJIEHCALUH, IPOTOINIAHETHBIX JTUCKOB
TAJIAKTHK, DJUIMITUYECKUX, CIHUPAIBHBIX W  HENPAaBWIBHBIX TaJlaKTHK, CKOIUIEHWH TallaKTUK,
B3aMMOJCHCTBYIOIIUX TalaKTUK, TalaKTUK C AaKTUBHBIMU sAIpaMH, paJUOTaJIaKTHK, KBa3apos,
PEIMKTOBOIO U3Jy4eHus. I UIIoTe3y 0 CyleCTBOBAaHUH KU3HU BO BCEneHHOM, XapaKkTep ABUKEHUS 3BE3]
B JHcke u chepuueckor cocramBisomeil ['anakTuku, o0mue MpeacTaBIeHUS O pa3Mepe U CTPYKType
["anakTuky, HampaBJICHHE HA LEHTP ['aJlakTHKH, BO3MOXKHOCTb MCIIOJIb30BaHMS CIEKTPAJIBHOIO aHAIN3a
JUI M3y4eHHs] HEOECHbIX 00BEKTOB, (PM3NYECKUN CMBICH 3akoHa BunHa m npunnuna [lomiepa, npuHIun
paboThl, Ha3HAYEHHWE M BO3MOXKHOCTH TEJIECKOIOB, CBSI3b (DM3NYECKUX XAPAKTEPUCTHUK 3BE3N MEKIY
co0oii: TeMIieparypbl, CBETUMOCTH, 3BE3JHOM BEIMYMHBI, 1[BETA, MACChl, IUIOTHOCTH, pa3Mepa, CBS3b
3€MHBIX SIBJICHUH ¢ aKkTUBHOCTBI0 COJIHIIA, METOABI ONPEENICHHs paCCTOSIHUN (METO/Ibl F€OMETPUYECKOTO
U CHEKTPAJbHOIO Mapajlakca), OCOOEHHOCTH (U3UYECKOTO COCTOSHHUS BEIIeCTBA BHYTPH 3BE3,
UCTOYHUKHA SHEPrud 3BE3J, HAOIMIOAATENbHBIE OCOOCHHOCTH O€NBIX KapiHKOB, HEHTPOHHBIX 3BE3,
NIEPEMEHHBIX 3BE3J/l, HOBBIX M CBEPXHOBBIX 3BE3]l, OCOOEHHOCTH 3BOJIOLUU 3BE3] PA3IU4YHON MAaccChl,
METO/l ONpEAETCHUsl PACCTOSHUN MO KPACHOMY CMEIIEHHUIO, 3aKOH Xab0ia, CYIIHOCTb OJIHOPOJTHBIX
U30TPOIHBIX Mojeiel BceneHHONW, O BO3MOXKHOCTAX HaOMIOJCHMS AANEKMX TaJaKTHK B 3MOXY HX
"MonogocTH".

00J1)CHbL YMEMb:

Haxomuths Ha Hebe sipyaiimive 3Be3/bpl, paboTaTh cO 3BE3THON KapToil (OmpenensiTh KOOPAMHATHI 3BE3,
nonoxenue CoiHLA B JIIOOOH JeHb roja, BUAUMYIO 00nacTh HebecHOU chepbl i JTaHHON LIMPOTHI B
3a/laHHOE BpEMs rojla U CYTOK), pellaTh 3a/Jayd Ha OIpeesieHUE: BBICOThl M 3€HUTHOTO PACCTOSHUS
CBETHWJIa B MOMEHTHl KYyJIbMHUHALUH, Treorpapuueckod MIHUPOThl TOYEK 3E€MHOH IOBEPXHOCTU IO
ACTPOHOMMYECKHM HAONIOJICHUSIM, JYHHBIX (a3, MEepHOJOB BO3MOXKHOI'O HACTYIUICHHUS 3aTMEHMI,
CHUHOJMYECKOTO U CHJEPUYECKOT0 MEPHOOB IUIaHET, PACCTOSHUM 10 HEOECHBIX TeNl M UX MapajulaKkCcoB,
KOH(Urypaluil IaHeT, Ha UcIosb3oBaHue (GopMyil: 3akoHOB Kerepa, 3akoHa BCEMUPHOTO TATOTEHUS,
1-i1 m 2-i1 KOCMHYECKHX CKOpOCTEH, IMOJIb30BaThCS ACTPOHOMHYECKMM KaJleHAApEM Ui TOJy4YeHUS
CBEJICHUIl O JABIKEHHMM W BO3MOXHOCTSIX HabOmromeHuss Ten CoNHEYHOW CHUCTEMBl, HaXOAUTh Teja
CounHeuHOI cucTeMbl Ha HeOe BO BpeMsi HaOII0IeHU .

Pemate 3agaun Ha wucnons3oBaHve npuHouna Jlomepa m 3akoHa Buna, Ha omnpezneneHne Macchl
HEOECHBIX TEJl [0 CKOPOCTSIM OpOUTAILHOTO ABMKEHHUSI, Ha OIIpe/ieJIeHHe PACCTOSHUN J10 3BE3/1, HA CBS3b
MEXIYy CBETHMOCTBIO, PaJUyCOM M TEMIIEPATYpPOU 3BE3]Ibl, HA ONPEIECICHUE PACCTOSHUN 10 TAJAKTHK.
OneHuBaTh pa3pelarollyl0 CIOCOOHOCTh (AM(PPAKIMOHHYIO) TEJIECKONOB, I0JIb30BAaThCS IIKAJION
3BE3HBIX BEIMYMH, JUarpaMMoi 'TemrepaTypa-CBETUMOCTD", CBS3bIBaTh TAHI'€HLUAIBHYIO U JIyYEBYIO
CKOPOCTH HEOECHOro Tejia ¢ ero MPOCTPAHCTBEHHOM CKOPOCTHIO, Ipy0o OlleHHBaTh Maccy ['anakThku mno
CKOPOCTH KpPYrOBOI'O JABMKEHMs 3BE3/, pazauuaTb Ha ¢ororpadusax pasiuyHble TUIBI 3BE3THBIX
CKOIUICHUHM M MEX3BE3IHBIX TYMAHHOCTEH, OIPENEIATh PACCTOSHUE [0 TaJakTUK II0 KPAaCHOMY
CMEIIEHHIO, O0BSICHATH CMBICI IOHATHH "paciupsiromasics Becenennas" u "penukroBoe u3inyueHue".

IlnanupyemMblie pe3yabTAaThl OCBOCHUSA Y4eOHOTI0 MpeaMeTa no uroram odoyuenus B 11 kiacce



. [Tonmyunts mpeAcTaBiIeHUs O CTPYKType M Maciutabax BceneHHoil m Mmecre uenoBeka B HEH.
VY3HaTh 0 cpencTBaX, KOTOPbIE UCIONIB3YIOT ACTPOHOMBI, YTOOBI 3aIJISHYTh B CaMble yIaJIEHHBIE YIOJIKU
BcesienHolt U yBuzieTh HeOECHBbIE Tela HE TOJBKO B HEJOCTYHHBIX C 3€MJIM JMana3oHax JJIMH BOJH
AIIEKTPOMArHUTHOTO M3JIy4EHHUs, HO M Y3HaTh O HOBBIX KaHAJIaX MOJY4eHUs WH(POpMAIMU O HEOECHBIX
TeJax C MOMOILBIO HEUTPUHHBIX U TPAaBUTALMOHHOBOJIHOBBIX TEJIECKOIOB.

. V3HaTh 0 HaONIOJAaEMOM CJIOXHOM JBW)KEHUM IutaHeT, JIyHbl m ConHLa, UX MHTEpHIpEeTaLuy.
Kakyto ponp urpanu HaGmroneHus 3atmMeHuil JIynsl n ConHLA B JKU3HM OOIIECTBA M HCTOPUS HX
Hay4HOTO 0O0BsicHeHus. Kak Ha oCHOBEe acCTPOHOMUYECKHX SBICHHUN JIIOJM HAYYUIHCh U3MEPATh BpeMs U
BECTH KaJICH1aphb.

. V3HaTh, Kak Osarofapss pa3BUTUIO AaCTPOHOMHHU JIIOJM MPHUILIM  OT  IPEACTABICHUS
TEOLIEHTPUUECKON CUCTEMBI MUPA K PEBOJIIOLMOHHBIM IPEICTABICHUSAM TI'EJIHOLEHTPUYECKOU CHCTEMBI
mupa. Kak Ha ocHOBe nocieHell ObUIM OTKPBITHI 3aKOHBI, YIPABIIAIOIINE IBUKEHUEM IUIAHET U, B KOHLE
KOHIIOB, 3aKOH BceMHUpHOTo TAroTeHu .

. Ha mnpumepe ncnosb30BaHus 3aKOHA BCEMHUPHOIO TATOTEHMS, IOJIYYMTb IIPEICTaBICHUS O
KOCMHYECKHX CKOPOCTSIX, Ha OCHOBE KOTOPBIX PAaCCUMTBHIBAKOTCS TPAEKTOPHH IIOJIETOB KOCMHUYECKHX
anmnaparoB K IUIaHETaM. Y3HaTb, KaK IPOSBISET ce0s BCEMUPHOE TATOTCHHE Ha SIBJICHUSX B CHCTEME
3emisi-JIyHa v 3BOJIIOIUIO 3TOM CUCTEMBI B OyIYIIEM.

. VY3HaTh O COBPEMEHHOM IIPEICTaBICHUH, O cTpoeHUU COJIHEYHOM CHCTEMBI, O CTPOCHHUU 3EMIIH
KaKk IUIaHeTa W MpPHPOJIe MApPHUKOBOro 3(QeKTa, O CBONWCTBAX IUIAHET 3€MHON TPYNNbl U IUIAHET
TUTaHTOB, U 00 HCCIEIOBaHMUAX aCTEPOUIOB, KOMET, METEOPOMJOB, U HOBOIO Kjacca HEOECHBIX Tel
KapJIMKOBBIX IJIAHET.

. [TonmyunTh mpeacTaBIeHHE O METOJaX acTPO(PHU3MUECKUX HCCIEAOBAHUSAX U 3aKOHAX (PHU3MKH,
KOTOPbIE UCHOJB3YIOTCS IS U3y4eHUs] (PU3NYECKU CBOWCTB HEOECHBIX Tell.

. V3nare npupony ConHIIa U €ro akTUBHOCTH, KaK COJIHEYHas aKTMBHOCTb BJIMSIET Ha KJIMMaT U
6uocepy 3emiu, Kak Ha OCHOBE 3aKOHOB (PM3MKHU MOKHO paccuuTaTh BHyTpeHHee cTpoeHue CoiHIa u
KaKk HaOJIOJICHHs 3a MOTOKM HeHTpuHO OoT CoJHIA ynanoch 3arisHyTh B LeHTp ConHIEe M y3HaTh O
TEPMOSIEPHOM UCTOYHHUKE SHEPTUU.

. VY3HaTh, KaK ONpPEAENAIOT OCHOBHBIE XapaKTEPUCTUKU 3BE3/ U UX B3aMMOCBS3b MEXIY COOOH, O
BHYTPEHHEM CTPOEHHMM 3BE3]l W HCTOYHUKAX HMX HSHEPrUH; O HEOOBIYHOCTH CBOMCTB 3BE3N OEnbIX
KapJIMKOB, HEUTPOHHBIX 3BE3]1 U UEPHBIX JIbIP. Y3HATh, KaK POXKAAIOTCS, KUBYT U YMUPAIOT 3BE3/IBI.

. VY3HaTh, Kak 10 HAOIIOEHUSAM IYJIbCUPYIOIIUX 3BE3 LIeen 1 ONpeaesiTh PACCTOSHUS 10 IPYTUX
rajlakTHK, KaK aCTPOHOMBI 110 HAOJIOJICHUSIM JIBOMHBIX U KPATHBIX 3BE3]] OMPEAEISIOT UX MACCHI.

. [TonyunTs mpencTaBieHHs] O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3] U Kak B 3BE3/1aX 00pa3zyroTcs
TSDKENBIE XUMUYECKUE DJICMEHTBI.

. VY3Hath, Kak ycTpoeHa Hama ['anaktuka — Muteunsiit [1yTs, Kak pacrnpenencHsl B HEl pacCessHHbIE

U I1apOBbIE 3BE3IHBIE CKOTUICHUS, M 00JIaka MEXK3BE3HOTO Ta3a U MbutH. Kak ¢ momMoIsio HaOmoIeHul B



WH(QPaAKpPACHBIX Jy4daX yJIaJlloCh MPOHHKHYTH Yepe3 TOJIIY MEX3BE3MHOTO ra3a W MbUIM MPOHUKHYTH B
HEeHTp ['anakTuku, yBUIETh IBHKEHHE 3BE3] B HEM BOKPYI CBEPXMACCHUBHOM YEPHOM JIBIPBHI.
. [TonyuuTs npencTaBiaeHUE O PA3IUYHBIX TUIAX TAJNAKTHK, Y3HATh O MPOSBICHUAX AKTUBHOCTH
TaJIakKTUK W KBa3apoB, W PACIPEACICHUN TAIAKTHK B MPOCTPAHCTBE W (OPMUPOBAHUU CKOIUICHUH H
STYEUCTOM CTPYKTYPBI UX PACIIPEACITICHUS.
. VY3HaTh O CTPOCHHUU U 3BOJIOLMHU YHUKAIbHOTO 0ObekTa Bcenennoit B nenom. IIpocneauts 3a
pa3BUTHEM TMIPEJCTaBICHUA O KOHEYHOCTH U OeckoHedHOcTH BceneHHol, o0 (¢yHIaMeHTaIbHbBIX
MapagoKcax, CBI3aHHbBIX C HUMHU.
. [ToHsTh, Kak U3 HAOIIOJAEMOTO KPACHOTO CMEIICHUS B CIEKTPaX NAIEKUX TaJaKTHK MPHUILTH K
BBIBOJIY O HECTAallMOHAPHOCTH, pacIIMpeHUH BceleHHO#, W, 4yTO B NPONUIOM OHA Obla HE TOJBKO
IUIOTHOM, HO W ropsA4Yel M, 4TO HaOJI0JaeMOe PEMKTOBOE M3JIyY€HHE MOJATBEPXKIACT ITOT BaKHBIN
BBIBOJ] COBPEMEHHON KOCMOJIOTHH.
. VY3Hatrh, Kak OTKPbUIM YCKOPEHHOE pacliupeHue BceleHHON U ero CBSI3bK0 C TEMHOW DHEPrUuer U
BCEMHUPHOM CUJIOW OTTAJIKUBAHMUS, IPOTUBOCTOSIIIEH BCEMUPHON CUJIE TSTOTEHHUS.
. VY3HaTh 00 OTKPBITHMM 3K30IUIaHET — IUIAHET OKOJIO APYTUX 3BE3J M COBPEMEHHOM COCTOSIHHH
MpoOJIEMBI MIOKCKA U CBSI3M C BHE3EMHBIMU LIUBHIIM3AIUSMU.
. Hayuuthcsi mpoBOIUTH MpOCTEHIIME aCTPOHOMHYECKHE HAOJIOICHUS, OPUEHTHPOBATHCS CpEeau
ApKUX 3BE3 M CO3BE3AUHM, HU3MEPATh BBICOTHI 3BE31 M COJIHLA, ONPENENsITh ACTPOHOMHYECKUMU
METOJJaMH BpeMs, IIHUPOTY U JOATOTY MecTa HaOmoAeHul, u3MepsaTh nuameTp CoNHIIA U U3MEPATH
COJIHEUHYIO aKTUBHOCTb U €€ 3aBUCHUMOCTb OT BPEMEHH.

COAEPKAHUE YYEBHOI'O KYPCA
BBeaeHnue B acTpoOHOMMIO
Ctpoenue u macuitadbbl BeeneHHOH, 1 COBpEeMEHHbIE HAOIIOICHUS
Kakue Tena 3anonusitor Beenennyro. KakoBbl MX XapakTepHBIE pa3Mepbl U PACCTOSIHUA MEXAY HHUMHU.
Kaxue pusnueckue ycnoBus BcTpedaroTcs B HUX. Beenennas pacmmpsercs.
I'me u xak paboTaroT cample KPYIHBIE ONTHYECKHE TelecKombl. Kak acTpOHOMBI HCCIENYIOT TaMMa
n3nyuyenue Beenennoii. UTo yBuaenu rpaBUTallMOHHO BOJHOBBIE U HEUTPUHHBIE TEIECKOIIBI.
ActpoMerpust
3Bé31HOE HEOO U BUOANMOE IBMKEHNE HEOECHBIX CBETHII
Kakune 3BE€31b61 BXOasaT B co3Be3aus Opuona u JleOens. ComHIle ABMKETCS MO SKIUNTUKE. [lmaHeTs
COBEPIIAIOT METIe00pa3HOe ABMKEHHE.
HebGecHple KOOpAUHATHI
Urto Takoe HeOeCHBIN 3KBAaTOP U HeOeCHBIH MepuaraH. Kak CTposT SKBaTOpHUaIbHYI0 CUCTEMY HEOECHBIX
KoopauHat. Kak cTposT ropu30HTaIBHYIO CUCTEMY HEOECHBIX KOOPAMHAT.
Buaumoe nuxenue minanet u Connia
[TetneoOpazHoe ABMKEHUE TUTAHET, TOMSTHOE M MPSMOE JIBIDKEHUE TUIAHET. DKIUNTHKA, 30IUaKaTbHbIC

co3Be3nus. HepaBHomepHoe aBwkeHne CoHIA MO YKIUIMTHKE.



JBrxeHue JIyHbI U 3aTMEHUS

@az3p1 JIyHBI M CHHOIMYECKUI MECSL], YCIIOBUS HACTYIUICHHUS COJIHEYHOTO U JIyHHBIEC 3aTMEHUS.

[Touemy npoucxonAT coaHeuHble 3aTMEeHMs. Capoc U MpencKa3aHus 3aTMEHUM

Bpewms u kanennaps

3BE3JHOE U COJTHEYHOE BpeMs, 3BE3AHBIN U TPOIIUYECKUH TO.

YCTpOHCTBO JIYHHOIO M COJIHEUHOrO KajleHzaaps, Ipobiembl uX coriacoBaHus IOnmaHckuil u
TPUTOPUAHCKUH KaJICHIApH.

HeOecnas mexannka

I'enuonenTpuyeckas cucremMa Mupa

ITIpencraBmsuin 0 crpoeHun COJIHEYHOM CHCTEMBI B AaHTUYHBIE BpEMEHAa U B CPEIHEBEKOBBE.
['enuoueHTpruecKkas cucTeMa MHpa, 0Ka3aTeiabCcTBO BpameHue 3emau Bokpyr Comnma. Ilapannakc
3BE€3]1 U OIIPEJIECIICHUE PACCTOSHAE 10 HUX, ITAPCEK.

3akonbl Kenuepa 1Bu»keHus IU1aHeT

OtkpeitTue UM.Kennepom 3akoHOB nBukeHHs IUIaHeT. OTKpbITHE 3akOHAa BceMHpHOro TAroreHus u
0000mménHbIe 3akoHbl Kemnepa. Onpenenenne Macc HEOECHBIX Tell.

Kocmuueckue ckopoctu

Pacuérel mepBoil u BTOpOil KOCMUYECKOH ckopocTH W ux (pusmyecku cmbica. [lonér FO.A. I'arapuna
BOKPYT 3eMJIM 10 KpPyroBoii opOuTe.

MexnnaHeTHbIE IEPENIETI

[ToHATHE ONTUMATIBHON TPAEKTOPUU NOJIETA K IUIaHETE. BpeMs 1mon€ra K IuiaHeTe U JaThl CTapTOB.

Jlyna u e€ BnusiHue Ha 3eMII0

Jlynusiii pensed u ero npupoja, IlpunuBHoe B3aumoneiictBue Mexnay JlyHoit m 3emnéil. Ynanenue
JIyuer or 3emnum u 3aMmeluieHMe BpameHus 3ewud. [lpeneccuss 3eMHOM OocM M IIpeIBapeHHE
PaBHOAECHCTBUH.

CTtpoeHue COJTHEUHOI CHCTEMBbI

CoBpemenHnble npeacTaBieHus 0 COTHEUHON — CHCTEME.

CocraB CosHewyHOl cucTteMbl. [InaHeTsl 3eMHON Tpynmnbl M IUIAHETHl TMTAHTBl UX MPUHLIMIIHAIbHBIC
otnuuus. O6mnako komeT Oopra u nosic Koiinepa. Pazmeps! Ten colHeYHON CUCTEMBI.

[Inanera 3emis

®opma u pazmepsl 3emiid. Buytpennee ctpoenue 3eminu. Posb mapHukoBoro agdexra B GopMupoBaHUU
KJIuMaTa 3eMIIH

[ImaneTsl 3eMHOM TpyMIIBI

UccnenoBanust Mepkypusi, Benepsr 1 Mapca, ux cxoxectsh ¢ 3emiuéit. Kak mapHUKOBBIN 3P deKT rpeeT
MOBEPXHOCTh 3eMiu U meperpeBaeT atMochepy Beneprl. EcTh nm xu3ap Ha Mapce. DBostonust opOUT
cnytHHKOB Mapca @oboca u [leiimoca.

I1naHeTsl ruradThl



®uznueckue cpoiictBa IOmurepa, CarypHa, Ypana u HenrtyHa. BynkaHudyeckoil IesTEIBHOCTH Ha
cnytHuke FOnurepa No. [Ipupoaa komnen BOKPYT MJIaHET TMTaHTOB.

[1naHeThl KapJIMKU U UX CBOMCTBA.

Mansle Tena CoIHEYHON CUCTEMBI

[Ipupona u nBmwkenue acrepounoB. Crenuduka ABIKECHUS TPYII actepousioB TposiHieB W ['pekos.
[Ipupona wu naBmxenue komer. I[losic Koiimepa m Oo6Omako komer Oopra. Ilpupoma meTeopoB u
METEOPUTOB.

Merteopsl 1 METEOPUTHI

[Ipupona «magarommx 3BE3A», METEOPHbIE NOTOKM M MX paauaHTbl. CBA3b MEXIYy METEOPHBIMU
noTOKaMu M Komeramu. Ilpupoma KaMeHHBIX M JKeJle3HbIX MeTeopuToB. [lpupoma MeTeopUTHBIX
KpaTepos.

IIpakTuyeckas acrpodusnka u puznka CoHua

Metoap! acTpopU3NIECKUX HCCICTOBAHUI

YCTpOHCTBO ¥ XapaKTEpPUCTUKH  TENECKOMOB  pedpakTopoB U pedeKTOpOB. Y CTPOHCTBO
pPazuoTENIeCKONOB, PaAUOUHTEP(HEPOMETPHI.

Connue

OcHoBHble xapaktepuctuku ConHua. OnpeneneHune Macchl, TEMIEpaTypbl M XUMHYECKOI'O COCTaBa
Connna. Ctpoenue conmHedyHo arMocdepsl. ConHeYHas akTMBHOCTb M €€ BIMSHUE Ha 3eMII0 U
o6uochepy.

Buyrpennee ctpoenue ConHna

Teopernueckuii pacy€r Temnepatypsl B 1ieHTpe ConHua. SepHblii HCTOUHUK SHEPTUHN U TEPMOsIIEpHbIE
peaKuu CHHTE3a Telus U3 BOJOpOJA, IEPEHOC H3HEpruu u3 neHTtpa CoiHIa HapyXy, KOHBEKTHUBHAs
30Ha. HelTpuHHBII Teneckomn U HaOII0AeHHS TOTOKa HeHTpuHO oT CoNHIIa.

3Bé&31b1

OcHOBHBIE XapaKTEPUCTUKH 3BE3]T

OmnpeneneHne OCHOBHBIE XapaKTEPUCTUK 3BE3]l MACChl, CBETUMOCTH, TEMIEPATYpbl U  XMMHUYECKOTO
cocraBa. CnekTpanbHas Kiaccudukanus 3Be3n U e€

¢uznyeckue OCHOBBI. JlMarpamma CHEKTpaJbHBIM KiacC— CBETHMMOCThH 3BE3[, CBA3b MEXKAY Maccoil u
CBETHUMOCTBIO 3BE€3]]

BnyTtpenHee cTpoeHue 3BE3]1

CtpoeHue 3BE37bI TTIaBHOU 11OCIIE0BATEIBLHOCTH.

CtpoeHue 3BE€3/1 KPaCHBIX TUTAHTOB U CBEPXTUTAHTOB.

benble kapiuku, HEUTPOHHBIE 3BE3/BI, yIbCAPbl U YEPHBIE IBIPHI

Crpoenue 3BE31 OeNbIX KApiAWKOB W Tpeaen Ha ux Mmaccy — mpenen Yanapacekapa. Ilymbcapel u
HEUTpOHHBIE 3BE3/bI. [Iprpona 4EPHBIX ABIP U UX ITapaMETPHI.

JIBOMHBIE, KPATHBIC U IEPEMEHHBIE 3BE3IbI



HabmtoneHust TBOMHBIX M KPaTHBIX 3BE31, 3aTMEHHO-TIEpEeMEHHbIE 3BE3b1. OnpeeseHne Macc ABOWHBIX
3BE31. [lynbcupyromue nepeMeHHbIe 3BE3/bI, KPUBbIE M3MEHEHHUs Osiecka nedens. 3aBUCUMOCTb MEXIY
CBETUMOCTBIO U TepuojoM myinbcanuil y nedeun. Llebennst — masku Bo BceeneHnHoil , mo KOTOphIM
ONPEAENAT PACCTOSTHUS 10 JAJNEKUX CKOIJICHUM U rajlaKTUK.

HoBbie 1 cCBEpXHOBBIE 3BE3/IBI

XapaKkTepUCTUKU BCHBIILIEK HOBBIX 3BE34. CBs3b HOBBIX 3BE3J] C TECHBIMHM JIBOWHBIMU CHUCTEMaMHU,
coJiepkalux 3Be3ay Oenblil kapiuk. [leperekanue BellecTBa U siIEpHBINA B3pHIB HA MTOBEPXHOCTU OETI0T0
Kapiauka. Kak B3pbIBaIOTCS CBEPXHOBBIE 3BE31bl. XapaKTEPUCTUKU BCIBIIIEK CBEPXHOBBIX 3BE3NL.
['paBuTanmonHsIil KosUIanc 6e10ro Kapiuka ¢ Mmaccoi Yanapacekapa B COCTaBe TECHOM JIBOMHOMW 3BE3/1bl
— BCIIBIIIKA CBEPXHOBOM NEPBOro TUNA. B3pblB MAaCCHBHOM 3B€3/bl B KOHLE CBOEH 3BOJIIOLIMU — B3pBIB
CBEpXHOBOM BTOporo Tumna. HabmoieHue ocTaTKoB B3pHIBOB CBEPXHOBBIX 3BE3I.

OBosronus 3BE3/1: POKICHHUE KU3Hb U CMEPTH 3BE3]]

Pacuér npo1omKUTENbHOCTH KU3HU 3BE3] pa3HOM MacChl Ha IJIABHOW MocieaoBarebHOCTH. [lepexon B
KpacHble THUIraHTbl M CBEPXIMIAHTHl IOcie Hcuepnanus Boaoponaa. CIOKOHHas 3BOJIIOLUS
MaJIOMaCCUBHBIX 3BE3/l, U TPABUTALIMOHHBIN KOJIJIANC M B3PbIB ¢ 00pa30BaHUEM HEUTPOHHOM 3BE3/Ibl WU
4yEpHOI ABIpbI MacCUBHOW 3Be3/bl. OmpeseneHe Bo3pacTa 3BE3IHBIX CKOIJICHUM M OTAENBHBIX 3BE3 U
IIPOBEPKA TEOPUH IBOIIOLUHU 3BE3 L.

MueyHsblil IyTh

I'a3 1 nmbuTE B ["amakTuke

Kax o6pasyrorcs oTpaxaTesbHble TYMAHHOCTH MOYEMY CBETSATCS AU Py3HbIE TYMAHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbIE U NBUIEBBIE TYMAHHOCTH B [ aymakTrke

Paccesnnble 1 mapoBble 3BE3IHBIE CKOIUICHUS

HabGmronaembie cBoiicTBa paccessHHBIX 3BE3AHBIX cKorieHwid. HaOmiomaembple CBOWCTBA IIApPOBBIX
3BE3/IHBIX CKOIUIEHMN. Pacnpenenenue m xapakrep JBUKEHHUs CKOIUIEHMH B l'anmaktuke. Pacnpenenenue
3BE3]1, CKOIUICHIH, Ta3a ¥ MBIIH B | aakTHKe.

CBepxmaccuBHas1 Y€pHas Jplpa B LIEHTpE ['alakTUKN U KOCMUUYECKUE JTY4H.

WndpakpacHble HaOMIOAECHUS JBUKEHUS 3BE3] B LieHTpe [alakTUKU U OOHapyXKeHue B HEM
CBEpXMAaCCUBHOM 4epHOM AbIpel. Pacuér

napamMeTpoB CBEPXMACCHUBHON YEpHOW IbIpbl. HaOmrofeHusi KOCMHYECKHX JIydel M WX CBSA3b CO
B3PBIBAMM CBEPXHOBBIX 3BE3]1. ['asmakTuku

Kak knaccupunupoBanu ranaktukd 1mo ¢opmMe M KamMepToHHas auarpamma XaO6ma. CoiicTBa
CIUPAJBHBIX, MIMITUYECKUX U HENPABWIBHBIX raJlakTHK. KpacHoe cMelleHHne B CHEKTpax TalakTHK U
orpeziesieHue pacCTOSHUS 10 HUX. 3aKoH Xa0bia

Bpamienue ranakTuk U TEMHas MaTepus B HUX.

AKTUBHBIE TAJTAKTUKU U KBa3aphbl

[Ipupona AKTUBHOCTH TaJIAKTHK, pasuoragakTuKH U B3aUMOJCHUCTBYIOIIME TaJaKTUKU.

HeoObIuHble CBOMCTBA KBAa3apOB, UX CBA3b C AAPAMHU T'aJJAKTUK U aKTHUBHOCTHIO YEPHBIX JIBIPp B HHX.



CKormuieHHs TalaKTHK

HaGnromaembie CBOMCTBAa CKOTUIGHHM TallaKTHK, PEHTICHOBCKOE HW3JIyYCHHE, TeMIlepaTypa M Macca
MEXTaTaKTHUYeCKOro ra3a, HeoOXOJUMOCTh CYIIECTBOBAHUS TEMHOW MaTepUU B CKOIUICHHSX TaJaKTHUK.
Onenka Maccel TEMHOM MaTepuu B CKOIUIEHMSAX. SluencTas CTPYKTypa pacupeleieHMsl TalaKTHUKU
CKOILJICHU! T'aJIaKTHUK.

Crtpoenue u 3BoJonust Beesrennoit

Koneunocts u 6eckoHeuHOCTh BeeneHHoii — mapagoKchl KJIaCCUYECKON KOCMOJIOTHH.

3akoH BcemHpHOro TATOTEHHS M TIPEACTABICHUS O KOHEYHOCTHM M OECKOHEYHOCTH BceneHHOi.
DOTOMETPUYECKUI NTAPAJOKC U MPOTHUBOPEUMS KIACCUUYECKUX MPEACTABICHUN O CTpPOCHUU BceneHHoM u
HaOmoeHussMu. HeoOXxoauMocTs MpHBiIeYEHHUS OOIIeH TEOpUH OTHOCUTENIBHOCTH JJIsi MOCTPOEHUs
mozaenu BcenenHoi. CBsi3p MeXIQy TIE€OMETPUUECKMMHU CBOMCTBAMU IpOCTpaHCTBa BceneHHol ¢
pacupeneiieHHeM U IBUKEHUEM MAaTEPUH B HEW.

Pacmmmpsromasicsa Beenennas

CBs3p cpefHel IUIOTHOCTh MaTE€pUM C 3aKOHOM pacCIIMpPEHUss U TIE€OMETPUYECKMMM CBOMCTBAMH
Bceenennoii. EBknunosa u HeeBkinunosa reomerpus Bceenennoi. OnpeneneHue paguyca U BO3pacTta
Bcenennoi.

Mopens «ropsiueit BeceneHHON» U PENTMKTOBOE U3TyYEHUs

OO0pa3oBaHre XUMHYECKUX 3J1€eMEHTOB Bo Bcenennoil. O6umnue renus Bo BeeneHHOM 1 HEOOXOIUMOCTD
o0pa30BaHUs €ro Ha paHHUX H3Tamax sBoyouud BcenenHoil. Heo0XoaMMOCTh HE TOJIBKO BBICOKOM
IUIOTHOCTH BEIECTBA, HO M €ro BBICOKOM TEMIEPATypbl HA PAaHHMX JTalax HBOJIOLNUM BceneHHOM.
PennkroBoe n3nydeHUE — U3ITyYEHHE KOTOPOE OCTAIIOCHh BO BCEIIEHHON OT ropsiuero U CBEpX IMIIOTHOTO
COCTOSIHUSI MaTepuM Ha paHHUX H3Tamax >kKu3HU Bcenennoil. Habmiogaemble CBONCTBA pPETMKTOBOTO
u3nydeHus. [louemy HeoOXoAMMO HpHBJIEUEHHE OOMIEH TEOpUH OTHOCUTEIBHOCTH MAJIS MOCTPOCHMS
Mozenn BeeneHHOI.

CoBpemeHHbIe P00JieMbl ACTPOHOMMU

YckopenHoe paciiupenue BeeneHHon u TEMHas SHEprus.

Habmionenust cBepxHOBBIX 3BE31 | Tuna B manékux rajgakTHKax M OTKPHITHE YCKOPEHHOT'O pacIIUpeHUs
Bcenennoi. OtkpeiTHe cwiibl BcemupHoro otrankuBaHus. TEmMHas dSHEprus yBEIMYHMBAET MacCy
Bcenennoii o mepe e€ pacimpenus. [Ipupona cunel BceMupHOro orraakuBaHusl.

OO6Hapy’xeHue TUIaHeT BO3Je IPYruxX 3BE3.

Habmionenus 3a 1BUKEHHUEM 3BE3] U ONpPEeNIEHUS] MACC HEBUAMMBIX CITyTHUKOB 3BE3]l, BO3ZMYIIAIOIINX
UX NPSMOJUHENHOE ABIKeHHe. MeTo bl 0OHapyXeHus 3k3orianeT. OneHKa yCIoBUN Ha MOBEPXHOCTIX
sk3orianeT. [Touck sx30m1aneT ¢ KOM(POPTHBIMU YCIOBUSIMHU JUTSI )KU3HU HA HUX

[Toncku xu3HU U pazyma Bo BeeneHHom

Pa3BuTtHe npezncraBieHui O BOZHMKHOBEHHMH U CYLIECTBOBAHMM XKM3HU BO BcenenHoil. CoBpeMeHHBbIE
OLIGHKM KOJIMYECTBA BHICOKOPA3BUTHIX IMBHIM3anMii B ['amaktuke. [TonbITku 0OHapYKEHUS U TOCBIIKU

CHUI'HaJIOB BHE3€MHBIM HUBUJIN3allUSAIM.



TemaTn4yecko-moypo4Hoe NJIAHUPOBAHHE
[loypouHOoe IUIAHMPOBAHME PACCUUTAHO HA 1 Y aCTPOHOMHUM B HENEII0 U IOCTPOCHO CIEIYHOLIUM
00pa3oM: TeMa ypoKa - OCHOBHOM, H3y4aeMblii B KJlacCe MaTepHall.
BBeneHue B aCTpOHOMMIO
[enpt0o wu3ydyeHUs] JAHHOM TEMbl — I[IO3HAKOMHUTH YYalIUXCS C OCHOBHBIMH aCTPOHOMHUYECKHMHU
oObekTaMu, 3anonHsoummMu Beenennyro: minanets!, CoHIle, 3BE3/bI, 3BE3IHBIE CKOIUICHUS, TaJaKTUKU,
CKOIUICHUS TaJakTUK; (U3MYECKUMHU MPOIecCCaM, MPOTEKAIIIMMH B HHUX U B OKPYXKAIOLIEM HX
npoctpancTBe. OHM 3HAKOMSTCS C XapaKTEPHBIMU MaciiTabaMu , XapaKTEpU3YIOIUMHU CBOWCTBA ITHX
HeOecHbIX Tel. Takke MPHUBOISATCS CBEIACHHS O COBPEMEHHBIX ONTHYECKUX, HH(PAKPACHBIX, PaiHo,
PEHTTEHOBCKHUX TeJecKonax u obcepBaTopusax. PakTUUYECKH, ydaluecs: 3HAKOMSITCS ¢ TeMU HeOECHBIMU
TenaMu U 00bEKTaMu, KOTOPhIE OHU B JAalibHEHIIEeM OyAyT MOAPOOHO M3ydaTh HA YPOKAaX aCTPOHOMHUHU.
ActpoMerpust
Lenpro n3ydeHus JaHHON TeMbl — (OPMHUPOBAHUE Y YUAIIUXCS O BUJE 3BE3IHOTO HeOa, pa3OMEHUH ero Ha
CO3BE3/IUsl, MHTEPECHBIX OOBEKTaX B CO3BE3NUSAX U MHUQOJIOTMU CO3BE3[UI, Pa3BUTHUE ACTPOHOMHH B
aHTUYHble BpeMeHa. [lpocienuTh, Kak mepexoi OT OPHUEHTALMH MO CO3BE3AUSAM K MCIOJIb30BAHUIO
HEOECHBIX KOOPJMHAT TO3BOJIMJI B KOJMYECTBEHHOM OTHOIICHUM W3y4YaTh BHJIUMBIC JBHKCHHUS TEIL
Taxoke 1eNnblo SABIsACTCA M3ydyeHUue BUAUMOTO ABMxkeHus CoinHua, JIyHbl U TJIaHET M Ha OCHOBE 3TOTO
MOJIYYUTh MPEJICTABICHUS O TOM KaK aCTPOHOMBI HAy4YWJIMCh MPEACKA3bIBATH 3aTMEHUS; MOIYYUTh
npeJcTaBiIeHuss 00 OJJHOW M3 OCHOBHBIX 33a]]a4 aCTPOHOMHUU C JPEBHEHIINX BPEMEH U3MEPEHUU BpEMEHU
Y BEJICHUU KaJIeHIapsl.
Heb6ecnas mexanuka
Llenp n3yueHus TemMbl — pa3BUTEE MPEACTaBICHUN 0 CTpoeHUH CONHEUYHON CUCTEMBI: T€OlleHTpUUecKas 1
TeNIMOICHTPUYECKIE CUCTEMbl MHUpPA; 3aKOHBI Keruiepa nBHKeHUs TUTaHET U X 0000meHnne HeioToHOM;
KOCMUYECKHE CKOPOCTH U MEXKIUIAHETHBIC TIEPEIIETHI.
Crtpoenne CoiHEeUHOH CHCTEMbI
Lenp wu3ydyeHHuss TeMbl — MOJYYUTh MpeAcTaBieHHE O cTpoeHue COJHEUHOM CHUCTEMbI, H3Y4YUTh
busnueckyro mpupony 3emnu u JIyHBI, SIBICHHS TPUIMBOB M TPELECCUU; TOHITh (UINIECKUE
OCOOEHHOCTH CTPOCHHMsSI TUIAHET 3€MHOM TPYNIBI, IUIAHET TUTAHTOB M TUTAHET KapJIMKOB; y3HaTh 00
OCOOEHHOCTSIX TPHUPOJABI U JBWIKEHUS aCTEPOUOB, IMOJTYyYUTh OOIIME TPEICTaBIEHHUS O KOMETaXx,
METeOpax U METEOpUTax; TOJYUYUTh TMPEACTaBICHUE O Pa3BUTHE B3IVBIJIOB U COBPEMEHHBIX
MPEACTABICHUSIX O TPOUCXO0KIeHUHU COTHEYHON CUCTEMBI.
Kontpoasnas padora Nel no treme «Ctpoenne u coctaB CoJIHEYHOI CHCTEMBbD)
AcTpou3uka u 3BE31HASE ACTPOHOMMS
[lenp u3ydyeHHs TeMbl — MOJYYUTh MPEACTABICHHMS O PA3HBIX THUIAX ONTUYECKHUX TeEJIECKOoMax,
paaroTeNecKoax U MeToiaXx HaOMI0IeHUI Ha HUX; O METOJaX M pe3yibTarax HaOmoneHuit ComHIa, ero
OCHOBHBIX XapaKTEPUCTUKAX; O MPOSIBICHUSAX COJIHEYHON aKTMBHOCTH M CBA3aHHBIMHU C HEW MPOIECCOB

Ha 3emsie U Ouochepe; 0 TOM, KaK acTPOHOMBI y3HaJM O BHyTpeHHeM cTpoeHuu CojHIA, W, Kak



HAOJIO/IEHUSI COTHEYHBIX HEUTPUHO, TOATBEPIMIIO HAIIM MPEACTaBICHHS O Tporeccax BHYyTpu CoHIa;
MOJIyYUTh MPEJCTaBICHUA: OO0 OCHOBHBIX XapaKTEpUCTHKaX 3BE3N, MX B3aMMOCBS3H, BHYTPEHHEM
CTPOCHHUH 3BE3]l pa3IMYHBIX THUIIOB, MOHATH NMPUPOAY OETBIX KapIUKOB, HEUTPOHHBIX 3BE3] U YEPHBIX
JIbIP, KaK JBOMHBIE 3BE3/bI IOMOTAIOT ONPEAEIUTh MACChl 3BE3/, a MYJbCUPYIOIIUE 3BE3AbI MTOMOTAOT
ONPEACNATh pPAcCTOSIHUS BO BceneHHON;

MOJIyYUTh NPEICTABICHUS OHOBBIX M CBEPXHOBBIX 3BE3[aX, U, KAaK JKUBYT M YMHUPAIOT 3BE3/BbI.
Muaeunblii [IyTh — Hama INanakTuka

Lenpro u3ydeHrne TEMbI - MOJTYYUTh TpeacTaBieHue Hameil ['anaktuke — Mneunsnit [TyTe, 00 00bekTax
€€ COCTaBIISIONINX, O pAacIpeeICHNE Ta3a U TbUIM B HEHM, PACCESIHHBIX M IIAPOBBIX CKOIUICHHSX, 00 e
CIUPATIBLHONM CTPYKType; 00

HCCJIEIOBAaHUH €€ IIEHTPAJIbHBIX 00JacTel, CKPBITHIX OT HAC CHJIBHBIM MOTJIOIIEHUEM T'a30M U IMbUIbIO, a
TaK)K€ O CBEPXMAaCCUBHOM 4EPHOM ABIPE, PACIIOIOKEHHOM B CAMOM LIEHTpe [ 'anakTuku.

l'amakTuku

[lenp u3ydeHHs] TEMbl — IOJTYYUTH MPEJICTABICHHE O Pa3IMUYHBIX THIAX TaJakTHK, 00 OmpeleleHUuu
pPacCTOSHUSAX IO HUX MO HAOIIOJIEHUSM KPAacCHOTO CMEIIEHUS JIMHUM B UX CIEKTpaxX U 3akoHe Xabbma; o
BpAaIllCHUU TAJAKTUK M CKPBITOM TEMHOW MacChl B HUX; IOJYYHTHh MPEACTABICHUS 00 aKTUBHBIX
rajJlakTUKax ¥ KBa3zapax M (PM3MYECKHX MPOIECccax, MPOTEKAIONINX B HUX, O PACIPECIICHUH TaJlaKTUK U
UX CKOIUIEHHI BO BceneHHoM, 0 ropsiueM MeXralakTUYeCKOM ra3e, 3aloJHSAIOIINM CKOTUIEHUSI TalaKTUK.
Crtpoenne u 3Boaonus BeesieHnou

[enpro m3ydeHust TEMbl — MOJMYYUTh MPEACTaBICHUE 00 YHHKAILHOM 00BhekTe BceneHHo B 11eoM, Kak
peliaeTcss BOIpoc 0 KOHEYHOCTH WM OecKOHeUHOcTH BceneHHoi, 0 mapajgokcax, CBSI3aHHBIX C 3THUMHU
MPEJICTABICHUSIMA O TEOPETUYECKUX MPEJICTaBICHUSIX OOIIeH TEeOpUHu OTHOCHTEIHHOCTH, JIeXKAIIUX B
OCHOBE TIOCTPOEHHUS KOCMOJIOTMUECKUX Mojeneid BceneHnHoil; kakue HaOMIOJEHHUS NPUBEIH K
pacummpsromencss Moaenu BeeneHHoH, 0 paauyce U Bo3pacTe BcenmeHHOUM, O BBICOKOW TemIepaType
BEIIECTBA B HAYaJbHBIE IIEPUOJBI JKU3HU BCeneHHOW M NpUpoJe PEIUKTOBOIO H3JIY4YEHMS; O
COBPEMEHHBIX HAOIOJICHUSIX YCKOPEHHOT 0 paciuupenus BeeneHHo.

CoBpemeHHbIe IPO0JIEMbI ACTPOHOMHH

[lenbto m3ydeHUs NaHHOW TeMbl — TOKa3aTh COBPEMEHHbIE HallpaBiieHUs u3ydeHHs Bcenennoit, o0
OTNpeIeNIEHUN PACCTOSHUN 10 TaJaKTUK C IOMOUIbI0 HaOJIOJEHUI CBEPXHOBBIX 3BE3NT U OTKPBITUSA
YCKOPEHHOI0 paciivpeHusi BceneHHoOU , ponu TEMHOW SHEPruyd U CHiibl BCEMUPHOTO OTTAJIKMBAaHUS,
MOJTYYUTh TPEJCTaBICHUS 00 JK30IUTAHEeTaX M TMOWCKA HDK30IJIaHEeT ONarompusTHBIX Ui KU3HU, O
BO3MO’KHOM YHCJI€ BHICOKOPA3BUTHIX LUBWIM3AIMN B Halleil ['ajakTuke U 0 METOJax MOUCKaX XKU3HU U
BHE3EMHBIX IHUBWIM3AUNA U MPOOJIEM, CBSI3aHHBIX CO CBs3bI0 ¢ HUMH. KoHTpoJsbHasi padoraNe2 mo

TEeMe «3B€3III>I H UX OCHOBHBIC XapPaKT¢PUCTUKH. I'anakTukmn»



KAJIEHJIAPHO - TEMATHYECKHWH IJIAH
YYEBHOI'O IPEIMETA « ACTPOHOMMUS» 11KJIACC,
B.M. YHAPYI'MH (14. B HEJAEJIIO)

e Jlata npoBegeHust
'0 Koa. | TpeGoBaHus Kk pe3yjbTaTy U YPOBHIO
yl?a Tema ypoka Tun ypoka | 4acoB MOATrOTOBKH Y4YaIlUXCH IIpumeyanue /3 dakr
IUIaH
| monyroaue

Beenenne B aCTpOHOMUIO

OcHosHble 610l YueOHOU desimelbHOCU
[Touck mpruMepoB MOATBEPKAAIOIINX, TPAKTUUECKYIO HAIIPABIEHHOCTh acTpoHOMHUH. [IprMeHeHrne 3HaHMid, TOy4YEeHHBIX B Kypce GU3HUKH, ISl OMUCAHUS
YCTPOMCTBA TEJECKOIa. XapaKTepUCTUKA MPEUMYIIECTB HAOIIOACHUH, POBOJAUMBIX U3 KOCMOCA

1 | Crpykrypa u Ypok uzyue- |1 ¢dopmupoBaHue YOSIKICHHOCTH B §1-2 6.09
MaciTaobl HUS HOBOT'O BO3MO>KHOCTH I03HAHUS 3aKOHOB crp 8-14
Bcenennoi. Marepuaia MIPUPOJIBI U UX UCIIOJIb30BaHUS Ha OJ1aro
Janexue riryOuHbI pa3BUTHS YEJIOBEUYECKON [IUBUIN3ALNH;

Bcenennoii. (bopMUpOBaHUE MOJIOKUTEIBHOTO
OTHOLLEHHUS K POCCUNCKOU
ACTPOHOMHYECKOM HayKe

Actrpomerpust




3Bé3aHoe HeDO

Ypok uzyde-
HUS HOBOI'O
MaTepuaia

3HaTh/IOHUMATD:

- YTO TAaKOE CO3BE3HC;

- Ha3BaHUs HEKOTOPBIX CO3BE3/IMH,
Ha HeOecHoi chepe:

- TOPU30HT,

- IOJTyJICHHAs JINHUS,

- HeOCCHBIN MEpHIHaH,

- HeOECHBIN PKBATOD,

- OKJIMITHKA,

- 3CHUT,

- IIOJIFOC MUpa,

- OCh MUpa,

- TOYKU PaBHOJICHCTBUH U
COJIHIICCTOSTHHUM;

- TEOPEMY O BBICOTE IOJIKOCA MUpa
HaJl TOPU30HTOM;

- OCHOBHBIC TIOHATHS CHEPUICCKOM
Y TIPAKTUYECKON aCTPOHOMUU:

- KyJIbMUHAIIUS ¥ BbICOTA

CBETUJIA HAJ] TOPU3OHTOM;
-IPSIMOE BOCXOKJICHUE U
CKJIOHEHHE;

- CYTKU;

- OTJIMYHME MEKTy HOBBIM U CTaphIM
CTHIISIMU;

- BEJIMYMHEL:

- yIJIOBBIE pasMmepsl JIyHbI 1
ComHiia;

- 1aThl PAaBHOJICHCTBUM 1
COJIHIIECTOSHUI;

- YTOJ1 HaKJIOHA DKJIUTTHKH K
AKBaTOPY;

- COOTHOIIICHUS MEXKTy MEpaMHU

Y ME€paMu BPEMEHU ISt
W3MEPEHHUS YIJIOB;

§3
ctp 16-19

13.09




HebecHbie KOMOMHHPOB
KOOPAHHATHI aHHBIN YPOK
Bunumoe KOMOMHHMPOB
JABUKEHHE AHHBINA YPOK

miaaner 1 CoJiHIIA.

JABuxenne JIyHol
"
3aTMeHMH.

KOMOMHHPOB
AHHBIA YPOK

- MPOAOKUTEIHHOCTh T0J1a;

- YHUCJIO 3BE3], BUIMMBIX
HEBOOPYKEHHBIM B3TJISIOM;

- IPUHLIUIIBI OTIPECTICHUS
reorpauyeCcKoi MHUPOTHI U
JIOJITOTHI IO AaCTPOHOMHUYECKUM
HAOJIIOIEHUSIM;

- IPUYUHBI U XapaKkTep BUIUMOTO
nByKeHud 38e31 ¥ CoJiHIa, a
TaKXKE TOANMYHOTO IBIKCHUS
VYMeTh:

- UCTIOJI30BaTh IMOJIBUYKHYIO
3BE3AHYIO KApTY JUIS PEIICHUS
CJIEIYIOIINX 3a]1ay:

a) OMPEACIISTh KOOPAUHATHI
3BE3/], HAHECEHHBIX HA KapTy;
0) 1o 3aJJaHHBIM
KOOpJAMHATaM 00BEKTOB
(Comnue, Jlyna, mnanetsr)
HAHOCHUTH UX ITOJI0KECHHE Ha
KapTy;

B) yCTaHABJIMBATh KapTy HA
T00yI0 1aTy U BPEeMsl CYTOK.

OIPEEIIATh YCIOBUS
BUJUMOCTHU CBETHUII.

- pemaTh 3aa4M Ha CBSI3b BBICOTHI
CBETWJIA B KYJIbMMHALIUU C
reorpaduueckoil mupoToit mecra
HaOJII0ICHUS,

§ 4 20.09
ctp 20-21

§5 27.09
cTp 22-23

§ 6 4.10
cTp 24-27




- OTIPENIEISITh BHICOTY CBETHIIA
BKYJIbMHUHAIINH U €r0 CKJIOHEHUE;

- TeorpauECcKyr0 BEICOTY MECTa
HaOII0ICHUS;

- pHCOBATh YEPTEK B COOTBETCTBUH
C YCJIOBHSIMH 33/1a4H;

- OCYIIECTBJIATH TIEPEXOJI K Pa3HBIM
CUCTEMaM CYeTa BpEMEHHU.

- HAXOJ/IUTh CTOPOHBI CBETA 110
ITonsipHOM 3BE3/1€ U NOJIYACHHOMY
Comnnuy;

- OTBICKHBATh Ha HEOE CIICIYIONIHE
CO3BE3/Ms U HaUOOJIee APKHUE
3BE3/IbI B HUX:

- bonsmyro Menseauny,

- Manyro Mensenuiy (¢
[TonstpHOM 3BE31101),

- Kaccwmormero,

- JIupy (c Beroit),

- Opén (c AnpTaupom),

- JIe6enp (¢ lenebom),

- Bo3uuunii (¢ Kanennoit),

- Bosonac (¢ Apktypom),

Bpems u KOMOUHHPOB _ CeBepHY0 KOPOH § 7
KaJIeHAaphb. aHHBIN YPOK - Opuon (¢ BeTenbrye’me) cTp 28-32 11.10
- Tenern (c AnbnebapaHom),
- bonemoii T1éc (¢ Cupuycom)
Hebecnas mexanuka
Cucrema mupa KOMOMHHPOB 3HATH/IIOHUMATH: §8 18.10
AQHHBINA YpOK NOHAMUSL: ctp 34-39

- FCJIMOLNCHTPHUYICCKAsA CUCTEMA




3aKOHBI
NBUKEHHUA MJIAHET

KOMOWHHPOB
aHHBIN YPOK

Kocmuueckue
CKOPOCTH.
Me:KknjiaHeTHbIE
MO0JIEThI.

Kom6unupos
aHHBIN YPOK

MHpA;
- TEOIIEHTPHUYECKasi CUCTEMA
MHUPA;

- CUHOAUYECKHUI IEPUOL;

- 3BE3/IHBIN MTEPUO/T;

- TOPU30OHTAJIBHBIN NTAPAJLIIAKC;

- YIJIOBBIE pa3Mepbl CBETHUIT;

- IepBasi KOCMUYECKast

CKOpOCTb;

- BTOpasi KOCMUYEeCKast

CKOPOCTb;

- CIIOCOOBI OTIPEIETICHUSI Pa3MEPOB
1 MacChl 3eMIIH;

- CIIOCOOBI OTIpeIeTICHUS
paccTosTHUM 10 HEOECHBIX TEI M UX
Macc 110 3akony Kermepa;

- 3akoHbI Keriepa u ux cBsI3b C
3aKOHOM TSTOTCHHSI.

YMeTh:

- IPUMEHSATH 3aKOHBI Kerepa u
3aKOH BCEMUPHOTO TATOTEHUS MPU
00BSICHCHUH JABIKCHUS TIAHET U
KOCMHUYECKHX aIapaToB;

- pemarth 3a/1a4i Ha Pacu€r
PacCTOSIHUM 1O U3BECTHOMY
napajuiakcy (1 Hao0opoT),
JUHEHWHBIX U YTIIOBBIX Pa3MEepOB
HEOECHBIX TeN, PACCTOSHUH TIIaHET
ot CoJiHIIa ¥ TEPUOJIOB UX
oOpallieHus 0 TPETheMY 3aKOHY
Kennepa

§9 8.11
ctp 40-43

§10-11 15.11
cTp 44-48




Crpoenue CosiHEeUHOM CHCTEMBI

10 | CoBpemennsbie KomOunmpos
NpeICTABJIEHHsI 0 | AaHHBIH YPOK
ConnevHoit
cucreme.

11 | Ilmanera 3emus Kom6unupon

aHHBIN YPOK

12 | Jlyna u eé KomOunmnpos
BJIMsIHME HA aHHBIN YPOK
3emunio.

13 | Ilmanersl 3emuoii | KomOuHmpon

I'pynnsi.
Ilnanernl-
TUTaHTBI.
Ilnanernl-
KapJMKu

aQHHBIN YPOK

3HATH/IIOHUMATh:

- npoucxoxaeHne CoaHedHON
CHUCTEMBI;

- OCHOBHBIE 3aKOHOMEPHOCTH B
CoJIHEYHOM CHCTEME;

- KOCMOTOHMYECKHE THUIOTE3bI;

- cuctema 3emisi—JIyHa;

- OCHOBHBIE JIB)KEHUS 3eMJIH;

- popma 3emun;

- npupoja JlyHsr;

- 00111251 XapaKTEepPUCTUKA IIJIAHET
3eMHOM rpytisl (aTMocdepa,
MIOBEPXHOCTB);

- 00111251 XapaKTepUCTHUKA IJIaHET-
TMraHToB (aTMoc(epa; TOBEPXHOCTH);
- CITyTHHUKH U KOJIbIIA IJIaHEeT-
TUTaHTOB;

- aCTEpOU/Ibl U METEOPUTHI;

- M10SIC aCTEPOU/IOB;

- KOMETBI U METEOPbI

§12 22.11
ctp 50-51
§13 29.11
ctp 52-55
§14 6.12
cTp 56-59
§15-16 13.12
cTp 60-67




14

Maunble Teaa
CoaHeuHoOMi
CHCTEMBI.
CoBpemeHHBbIE
NpeacTaBjIeHHs 0
NMPOMCXO0KACHUH
CoanHeuHoit
CHCTEMBI.

Kom6unmnpos
aHHBIN YPOK

YMETh:
- I1I0JIb30BAThCA IIJIAaHOM

CoOJIHEYHOM CUCTEMBI U
CIIPaBOYHBIMU JJAHHBIMU;

- OIPEIENSTh 110
aCTPOHOMUYECKOMY KaJIeHapio,
KaKHe IJIaHEThl U B KaKUX
CO3BE3IIUSX BUJIHEI HA HEOE B
JTAHHOE BpeMS;

-HaXOINTh IIJIAHETHI Ha HEOE,
OTIIMYasi UX OT 3BE3;

- IPUMEHATH 3aKOHBI Kerepa u
3aKOH BCEMUPHOI'O TATOTEHUS MpU
O0OBSICHEHUH JBUKCHUS TUTAHET U
KOCMHUYECKHX alnapaTos;

- peluarthb 3aa4u Ha pacyer
paccTOSHUM 10 U3BECTHOMY
napajuiakcy (1 Hao0opoT),

JMHEWHBIX U YTIIOBBIX pPa3MepOB
HEOECHBIX TeJl, PACCTOSHUI MIaHeT
ot CoJHIla ¥ IEpUOJ0B UX
oOpallieHus 0 TPETHEMY 3aKOHY
Kennepa.

§17-18
cTp 68-74

20.12




15

Pe3eps.

27.12

Il moayroame

AcTtpodusuka u 3B€31HAA ACTPOHOMHUSA

16

MeTtoanl
acTpodusnveckux
HCCAeI0BAHUM.

KoMOuHupoB
aHHBIN YPOK

3HATL/IIOHUMATh:

17

CoJnue.

Kom6unupos
AHHBIA YPOK

18

Buyrpennee
CTpPOCHHE U
HCTOYHUK
Heprun CosHna.

Kom6unmnpos
aHHBIN YPOK

- OCHOBHBIE (PH3UYECKUE
xapaktepuctuku ConHIa:

- Macca,

- pa3Mepsl,

- TEMIIepaTypa;

- cxemy ctpoenust ConHIa u
(bu3HUecKue MpoIECCHI,
MIPOUCXOJISAIINE B €ro Heipax u
atmocdepe;

- OCHOBHBIE MPOSIBICHUS
COJIHEYHO# aKTUBHOCTH, UX
MPUYUHBL, TEPUOAUYHOCTD U
BIIUSHHE Ha 3EMITIO;

- OCHOBHBIC XapaKTCPUCTHUKU 3BE3M B

cpaBHeHuu ¢ CoHIIEM:

- CIIEKTBI,

- TEMIIePaTyphl,

- CBETUMOCTHY,;

- MMyJIBCUPYIOIINE U B3PHIBAIOIITUECS
3BE3N;

- IOPSIZIOK PACCTOSIHUS J10 3BE3],
CIIOCOOBI OTIPEICTICHUS B Pa3MEPOB
3BE3;

- €IMHULIBl U3BMEPEHUSI PACCTOSTHUM:
- Mapcex,

- CBETOBOI o,

- BXXHEUIINE 3aKOHOMEPHOCTH
MHpa 3BE3;

§19
cTp 76-79

10.01

§20
ctp 80-85

17.01

§21
ctp 86-90

24.01




19

OcHoBHBIE
XapaKTePUCTUKH
3Be3 /.
Buyrpennee
CTPOCHHE 3Be3/1.

KomOuHupoB
aHHBIN YPOK

20

Besblie kapiauku,
HEeHTPOHHBIE
3BE3/1b1, YéPHBIE
abIpbl. /IBoiinbIe,
KpaTHbIE U
nepeMeHHbIe
3BE31bI

KomOuHupoB
aHHBIN YPOK

21

HoBbie n
CBEPXHOBbIE
3BE31bI

KomMOuHupoB
aQHHBIN YPOK

- MarpaMMbl «CIIEKTP—
CBETUMOCTBY» U «Macca—
CBETHMOCTEY;

- C110c00 OIpeeIIeHHs Macc
JIBOMHEBIX 3BE3I;

- OCHOBHBIE MapaMeTpbl COCTOSTHUSA
3BE3THOIO BEIIECTBA:

- IIJIOTHOCTb,

- TeMIeparypa,

- XUMHYECKHM COCTaB,

- uznyeckoe COCTOSHHUE;

- BaKHCHUIIINE TTOHATHS:

- TOJIMYHBIN TapaJiiake,

- CBETUMOCTbD,

- abcomroTHas 3BE3HAas

BEJIMYMHA;

- YCTPOMCTBO U Ha3HAUCHUE
TEJIECKOIIA;

- YCTPOMCTBO U Ha3HAUCHUE
pedpakTopoB u pedIeKTOpOB

§22-23

ctp 91-94
31.01
§24-25 7.02
cTp 95-99
§26 14.02
ctp 100-102




22

IBoJIOLMA 3BE3

KomOuHupoB
aHHBIN YPOK

YMECTh!:
- IPUMCHATH OCHOBHBIC ITOJIOKCHU A

BeIyUINX (PU3NUECKUX TEOPHil pu
00bsicHeHuu npupoabl CoHIa U 3BE3/;
- pelath 3aJa4u Ha pacyeT
pacCcTOAHUM 10 3BE3[ 11O
U3BECTHOMY TF'OJJUYHOMY
napajulakcy u oOpaTHbIe, Ha
CpaBHEHHE Pa3IMYHBIX 3BE3]1 10
CBETHMOCTSM, pa3MepaM U
TEeMIEpaTypaM;

- aHAJIM3UPOBATH TUATPAMMBI
«CTIEKTP—CBETHUMOCTh)» U «Macca—
CBETUMOCTBY;

- HaXOJIUTh Ha HeOe 3BE3/IbI:

- anb(s1 Masnoit MenBenuiisbl,

- anb ol JIupsl,

- anpdwl Jlebens, anmbder Opia,

- anbdb1 OpHoHa,

- anb(s1 brinzHenos.,

- anb(db1 Bo3uuyero,

- anb¢bl Masoro [lca,

- anbds1 boasmoro [ca,

- anb(ol Tenbila

§27
ctp 103-106

21.02

Mueuynslii myTh — Hama ["ajlakTuka

23

I'a3 u nbLIIBL B
IN'anakTuke

Kom6unmIpoB
aHHBIN YPOK

24

Paccesinubie u
HIAPOBbIE
3BE3THBIE
CKOIJIEHU S

KomOuHupon
aHHBIN YPOK

3HATL/IIOHUMATh:
- IIOHATHUC TYMaHHOCTI/I;
- OCHOBHBIE (PU3UYECKUE

§28
ctp 108-109

28.02

napaMeTpH, XI/IMI/I‘IeCKI/Iﬁ COCTaB "
pacrpeeneHue MexX3BE3THOTO
BemiecTBa B 'anmakTuke;

- IPUMEPHBIE 3HAUCHUS
CIEAYIOIIMX BEJIMYMH:

§29
ctp 110-111

7.03




25

CBepxmMaccuBHast
yépHasd abIpa B
HeHTpe
I'amakTuku.

KomOuHupoB
aHHBIN YPOK

- pacCTOSIHUA MEXY 3BE37aMU B
okpectHOoCcTH COJIHIIA, UX YUCIIO B
lNanaktuxke, €€ pazmepsl,

- nH(PaKPaCHBII TEIECKO;

- OLICHKA MaccChl M pa3MepoB
YEPHOU JBIPHI 110 JBUKEHUIO
OTJEIbHBIX 3BE3.

YMeTh:

- OOBSCHATH MPUIMHBI PA3TAYUS
BUJMMOTO U HICTUHHOI'O PaCIpeIeICHUS
3BE3]1, MEXK3BE3THOTO BEIIECTBA U
rajJakTHK Ha HeOe;

- HAXOJUTb PACCTOSTHUS MEXKIY
3B&3/1aMu B okpectHocTH CouHIla,
ux yucio B ['anaktuke, eé
pasmepsl;

- OLIEHUBATh Maccy U pa3Mep
YEPHOU JBIPHI MO JBUKEHUIO
OTJENbHBIX 3BE3

§30
crp 112-114

14.03

TanakTukun

26

Kanaccupuxanus
rajaKkTHK.

Kom6unmnpos
aHHBIN YPOK

3HATL/MIOHMMATh:
- OCHOBHBIC (I)I/I3I/I‘IGCKI/IC
napamMeETphl, XUMHYECKHI COCTaB U

§31
crp 116-119

21.03




27 | AKTHBHBIE Kom6unupon pacrnpezieieHue MeX3BE3THOTO §32-33 4.04
rajJaKTHKHU aHHBIN YPOK BellecTBa B [anakrTuke; ctp 120-124
U KBa3aphl. - IPUMEPHBIEC 3HAUCHUS
CxonieHust CJICIYIOUINX BEJINYHH:
raJIaKTUK - OCHOBHBIE THIIbI TaJIAKTHUK,

pasIuYMs MEXy HUMH;
- IPUMEPHOE 3HAUYCHUE U
(U3HYECKUI CMBICI IIOCTOSTHHON
Xab6ma;
- BO3pacT HAOIIOAaeMbIX HEOSCHBIX TEIl.
YMeTh:
- OOBSICHATD IPUYHHBI PA3ITAYHS
BUJUMOTO U UCTUHHOTO
pacupeneneHus 3BE31,
MEX3BE3/IHOTO BEIIECTBA U
raJaKkTHK Ha HeOe
Ctpoenue u 3Bos0uMs BeesienHoii

28 | KoHeyHOCTH M Kombunupos 3HATH/IIOHUMATh: §34- 35 11.04
0eCKOHEYHOCTh AQHHBINA YpOK - CBSI3b 3aKOHA BCEMUPHOTO ctp 126-131
Bcenennoi — TATOTEHHS C TIPEICTABICHUSMH O
NapagoKCchl KOHEYHOCTH UOECKOHEYHOCTH
KJIacCHYeCKOM Bcenennolii;

KOCMOJIOTHH. - YTO TaKoe
Pacmupsiiomas (dboTomMeTpHUECKUIITapaIoKc;
Bcenennas. - He00XOAUMOCTh 00I1IEH TeOpuHn

OTHOCUTCJIBHOCTH IJId ITOCTPOCHU A




29

Mogaeans ropsiueit
BcenenHoii u
peJIMKTOBOE
U3JIyYeHue.

KomOuHupoB
aHHBIN YPOK

Mopenu BeenenHoir;

- IOHATHE «Topsiyas Beenennasy;
- KpYITHOMAcCHITaOHYIO CTPYKTYPY
Bcenennolii;

- YTO TaKOE€ METarajiakTHKa;

- KOCMOJIOTHYECKHE MOJICIIN
Bcenennoii

YMeTh:

- UCTIOJIb30BaTh 3HAHUSA 1O (PU3HKE
Y aCTPOHOMUU JUIsI ONUCAHUS U
O0OBSICHCHHUS! COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPa

§36
ctp 132-134

18.04

CoBpeMeHHbIE TPOOJIEMBbI ACTPOHOMHUH

30

Yckopennoe
pacmpeHue
Bcesiennoii n
TEéMHas JHeprus

KomOuuupo
BaHHBIN

YpPOK

3HATH/MIOHMMATD:

- KaKue Ha6JIIOZIeHI/I$I HOIITBepIII/IJII/I
TEOPHUI0 YCKOPEHHOTO PaCIIUPEHHUS
Bcenennolii;

- YTO HCCIIEI0BATEIN HOHUMAIOT

§37
ctp 136-137

25.04




31-
32

OoOHnapy:xkeHue
IJIAHET

BO3JIe IPYrux
3BE31.

ITouck XM3HU U
pazyma

BO BceesieHHOI.

KomOunupo
BaHHBIN

YpOK

MoJ; TEMHOW SHEPTHUEH;

- 3a4eM B ypaBHEHHE DUHIITEIHA ObLIa
BBEJICHA KOCMOJIOTHYECKas
MOCTOSIHHAS;

- YCIIOBUSI BOBHUKHOBEHUS TUIaHET
OKOJIO 3BE3;

- METO/Ibl OOHAPYKEHUs
AK30IIAHET OKOJIO JPYTUX 3BE3;
- 00 3BoronIY BeeneHHON 1
JKU3HU BO BeeneHnoi;

- IPOOJIEMBI TOMCKA BHE3EMHBIX
[UBHIIN3AIINI;

- popmymna [peiika

YMeTh:

- UCTIOJIb30BaTh 3HAHUA,
MOJIy4EeHHBIE TI0 (PU3HKE U
ACTPOHOMUHU, JJIsl OTIUCAHUS U
00BsICHEHUS] COBPEMEHHOM
HAyYHOU KapTUHBI MUDA;

- 000CHOBBIBATH CBOIO TOUYKY
3pEHHUs O BOBMOKHOCTH
CyIIIECTBOBaHMSI BHE3EMHBIX
[UBUJIM3AIUN 1 UX KOHTAKTOB C HAMU

§38-39
ctp 138-142

2.05
16.05

33-
34

Peseps.

23.05
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