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HOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma cocTaBieHa B COOTBETCTBUU C NpuUKa3zoM MuMHHCTEpCTBa
obpazoBanus u Hayku Poccuiickoit ®deneparuu ot 7 utoHs 2017 roma Ne 506 «O
BHECEHUU M3MEHEHUH B (efiepalibHblii KOMIOHEHT roCyJapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJapTOB HA4YaJIbHOTO OOIIEero, OCHOBHOI'O OOIIEro W CpeaHero (IMOJHOTO) OOIIero
oOpa3oBaHUs», YTBEPXKJICHHBIM IpHKazoM MuHuCTepcTBa oOpazoBanus Poccuiickoit
®deneparuu ot 5 mapra 2004 r. Ne 1089, BBoAMTCS cTaHAApT CpeiHETO (ITOJTHOTO) 00IIero
o0pa3oBaHUs MO ACTPOHOMHH, C HMCIOJIb30BaHUEM MporpamMmbl ACTpoHOMUs. ba30BbIii
ypoBenb. 11 knacc E. K. Ctpayr.

PaGouass  mporpaMma  KOHKPETH3MPYET  COACpPKAHUE  NPEAMETHBIX  TEM
o0pa3oBaTenpHOTO CTaHIapTa Ha 0A30BOM ypOBHE, Ja€T paclpeneiieHne yIeOHBIX YacoB
MO pa3/iesiaM B COOTBETCTBUU C yU€OHBIM IJIaHOM 32 yaca B TO/I.

Kypc mnoctpoen Ha ocHoBe 0a3zoBoi mnporpammsbl. IlpenonaBanue Benercs IO
yueOHuKy: ActpoHomusi. ba3oBeiii ypoBenb. 11 kinacc: yuebnuk / b.A. Boponmos —
Benbsmunos, E.K. Ctpayt. 5-e uzn., nepecmotp. M. : [Ipoda, 2018. — 238.

B HacTtosimee BpeMs  BaXKHEHIIMMHU  33aJlauyaMM  aCTPOHOMHHM  SIBJISIFOTCS
dbopMHUpoOBaHUE TPEJCTABICHUNA O €AUHCTBE (U3MUECKUX 3aKOHOB, JCHCTBYIOIIUX Ha
3emiie u B Oe3rpaHu4HON BceneHHOM, 0 HEMpephIBHO MPOUCXOSIIECH IBOIONUN HaIleH
IUIaHETHI, BCEX KOCMUYECKUX TEJI M MX CUCTEM, a TaK)Ke camoil BceneHnHo.

easaMu n3yyeHus: aCTPOHOMUM Ha JAaHHOM JTarne 00yUeHHUs SIBIISIOTCS:

— OCO3HAaHHME MPUHIUITUAIBHOU POJIM aCTPOHOMHUU B MO3HAHUU (PYyHIAAMEHTAIbHBIX
3aKOHOB MPUPOJIbl U (HOPMUPOBAHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPAa,;

— mpuoOpeTeHue 3HaHUU O (UBUYECKOW MpUpPOAE HEOECHBIX TEJI U CHUCTEM,
CTPOCHUU U DBOJIONMU BceleHHOW, MPOCTPAaHCTBEHHBIX W BPEMEHHBIX MaciiTadax
Bcenennoit, Hanbosiee BaXHBIX aCTPOHOMUYECKUX OTKPBITUSIX, OMPEACIUBIINX PA3BUTHE
HayKHU U TEXHUKH;

— OBJIQJICHUE YMEHHSIMHU OOBSICHATH BUJIMMOE TOJIOKEHHUE W JBUKEHUE HEOECHBIX
TeJl MPUHIMIAMU OMPEIEJICHUS] MECTOIOJOXKEHUSI W BPEMEHU IO aCTPOHOMHYECKUM
00BbeKTaM, HaBbIKAMU TPAKTUYECKOTO MCIOJIH30BAHUS KOMIBIOTEPHBIX MPUIIOKEHUMN IS
ompeseeHus Bua 3Be3JHOr0 He0a B KOHKPETHOM MTyHKTE ISl 33IaHHOTO BPEMEHH;

— pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, HWHTEJUIEKTYalbHbIX W TBOPUYECKUX
CIIOCOOHOCTEM B Mpolecce MPUOOPETEHUS] 3HAHUM MO aCTPOHOMHUHU C HCMOJIb30BAaHUEM
Pa3JIMYHBIX UICTOYHUKOB UH(POPMAIIUU U COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTHU;

— WCIOJIb30BaHUE MTPUOOPETCHHBIX 3HAHUNA U YMEHUH ISl PEIICHUS MTPAKTHYECKUX
3a7a4 IOBCEIHECBHOM KU3HU,

— (hopMUpPOBaHHUE HAYYHOT'O MUPOBO33PEHHUSI;

— (opMHUpOBaHHE HABBHIKOB HCIIOJb30BAHUS €CTECTBEHHOHAYYHBIX M OCOOEHHO
(hU3MKO-MaTEMaTUYECKUX 3HAHUMN /I 0ObEKTUBHOTO aHAIM3a YCTPONUCTBA OKPYKAIOIIETO
MUpa Ha TpUMEPE JOCTIKCHHM COBPEMEHHOW acTpO(PH3WKH, aCTPOHOMHUU H
KOCMOHABTHKH.

VY4eOuplli mpeaMer «ACTPOHOMHS» HampaBiieH Ha (OPMHUPOBAHWE Y YYAIIUXCS
€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, TO3HABATEIbHBIX HHTEPECOB, UHTEIUICKTYAJIbHBIX U
TBOPYECKUX CMocoOHOCTe. OH urpaeT BaXKHYIO POJb B CTAHOBICHUU TPAXKIAHCKON



MOo3nrMu "N MATPUOTHUYCCKOM BOCIIMTAHHU BBIITYCKHHMKOB, TdK KakK Poccust 3anumaert
JIMUPYIOIIUC ITO3UIUMKU B MUPC B Pa3BUTHU aCTPOHOMUHN, KOCMOHABTHUKH U KOCMO(I)I/IBI/IKI/I.

3agaya acTpoHOMHMM 3aKjiro4aeTcss B (opMUpoBaHMM Yy  OOy4aromuXxcs
€CTECTBEHHOHAYYHON T'PAMOTHOCTH KaK CIOCOOHOCTH YeJIOBEKAa 3aHMMAaTh AKTUBHYIO
IPKJAHCKYIO TMO3MIIMIO MO BOMPOCAM, CBS3aHHBIM C PAa3BUTHEM ECTECTBEHHBIX HayK U
OpUMEHEHUEM HMX JIOCTHKEHUH, a Takke B €ro TOTOBHOCTH MHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMU UJICSIMHU.

CoBpeMeHHbIN 00pa30BaHHBIM YEJIOBEK [OJDKEH CTPEMUTHCS YydacTBOBAaTh B
apTyMEHTUPOBAHHOM OOCYKJICHUH MPOOJIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM WU
TEXHOJIOTHSIM, YTO TPEOYET OT HETO CIEAYIONTUX KOMIETEHTHOCTECH:

— HAy4YHO OOBSICHSTH SIBJICHUS;

— MIOHUMATh OCHOBHBIE OCOOCHHOCTH €CTECTBEHHOHAYYHOT'O UCCIICIOBAHMS;

— UWHTEPIPETUPOBATh JAHHBICE W HCIOJB30BaTh HAy4YHBIE J0KAa3aTelIbCTBA IS
MOJTYy4YEHHUS BHIBOJIOB.

KanennapHo-teMaTuueckoe NJaHMPOBAHHE OOCCIICYMBACT B3aMMOCBA3AHHOE
pa3BUTHE U COBEPIICHCTBOBAHUE KIIIOYEBBIX, OOIICTIPEIMETHBIX M IPEIMETHBIX
KoMmneTeHuui. CucreMa ypoKOB COPHUEHTMPOBAHA HE CTOJBKO HA MEpenayy «rOTOBBIX
3HaHWI», CKOJbKO Ha (OPMHUPOBAHUE AKTUBHOW JUYHOCTH, MOTHUBHUPOBAHHON K
caMo00pa30oBaHUI0, O0O0JIaaromeld JO0CTaTOYHBIMA HAaBbIKAMU U TICUXOJOTUYECKUMU
YCTaHOBKAMHM K CAaMOCTOSITEJIbHOMY MOHUCKY, OTOOpYy, aHaJIu3y M HCIOJIb30BAHUIO
nHpopmaruu. OTO TIOMOXKET BBITYCKHUKY aJanTUPOBATbCS B MHUpe, TIA€ 00beM
uHpopManuMu  pacTeT B  T[EOMETPUYECKOW MPOrpeccu, TA€ COLHaJbHAasg U
MpoQecCHOHANIbHAA YCIIEIIHOCTh HANpPsIMYIO0 3aBUCAT OT MO3UTMBHOIO OTHOIICHHS K
HOBAIIMSIM, CAMOCTOSITEJIbHOCTH MBIIUJICHUS YW WHUIMATUBHOCTH, OT TOTOBHOCTHU
MPOSIBJIATh TBOPYECKUM TOAXOJ K Jeldy, MCKaTh HECTaHJIApTHBIE CIOCOOBI pPEIICHUs
po0JIeM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOJEHCTBHIO C JIFOJIbMH.

OcHOBOI  1lenenoNiaraHusl  SIBJISIETCST OOHOBJIGHWE TpeOOBaHWN K  YPOBHIO
MOJTOTOBKUA OOYYaIOUIMXCA, OTPa)Kalollee Ba)KHEHMIYyI0 OCOOEHHOCTh IMEJaroruuyecKkomn
KOHIIEMIIMA TOCYJapCTBEHHOTO CTaHJapTa — TMEepeXoJ OT CYMMBbl «IIPEAMETHBIX
pe3ynbTaToB» (TO €CTh OO0pa30BaTENbHBIX PE3YJIbTATOB, JOCTHUTAEMbIX B pPaMKax
OTJICTILHBIX YYEOHBIX MPEAMETOB) K MEXKIPEIMETHBIM U HWHTETPATUBHBIM PE3yJIbTaTaM.
JIist “HGOPMAIIMOHHO-KOMIIBIOTEPHON TOJIEPKKH y4eOHOTo Mpoliecca MpeanoaaraeTcs
WCIIOJIb30BaHUE MPOTPAMMHO-TIEAATOTUYECKUX CPEICTB, PEaTU3yEeMbIX C ITOMOUIBIO
KOMIIBIOTEPA.

O0mas xapakTepucTUKa y4e0HOro nmpeaMera.

ACTpOHOMHS B POCCUHCKOM HIKOJIE BCErJa paccMaTpUBAJIACh KaK KypcC, KOTOPBIH,
3aBepiiasg (pU3MKo-MaTeMaTuyeckoe OOpa30BaHME BBITYCKHUKOB CpPEIHEH IIKOJIBI,
3HAKOMHT UX C COBPEMEHHBIMU MPEICTABICHUSMHA O CTPOCHUU U 3BOJOLMHU Beenennon n
crocobcTByeT (OPMUPOBAHMIO HAYYHOIO MHpOBO33peHMs. B  HacTosmee Bpewms
BOXHEHIIMMU 3aJladyaMM  aCTPOHOMHH SIBISIOTCS  (POPMUPOBAHUE TMPEJICTABICHUNA O
eIMHCTBE (PM3UYECKUX 3aKOHOB, JECUCTBYIONIMX Ha 3emiie U B OesrpaHnyHoi BceneHHow,
O HENPEPBIBHO MPOUCXOAALIEN IBOJIONMM HAIIEH IIJIAHETHI, BCEX KOCMUYECKHUX TENl U UX
CHCTEM, a TaKkke caMou BceseHHoi.



Henu u 3axa4n u3ydeHust yaeOHOro npeamera

Ha ocnoBanuu tpe6oBanuii ['ocygapcTBenHoro odpazoBatensHoro cranaapta 2004
r. B cojepaHuW paboyell mporpamma MO acTPOHOMHUH MpPEANoJiaraeTcsl pean30BaTh
aKTyaJbHbIE B HACTOSIIEE BpPEeMsl KOMIETEHTHOCTHBIN, JIMYHOCTHO-OPUEHTHUPOBAHHBIMH,
JEeSTEILHOCTHBIN TTOJIX0/IbI, KOTOPBIE ONPENEISIOT 3a0auu o0yuenus:

— TMnpuoOpeTeHue 3HAHUW M yMEHUW [JI HUCIOJIb30BaHUS B MPAKTUYECKOU
JEeSITeIbHOCTU U NTOBCEHEBHOM KU3HU;

— OBJIaJICHHE Croco0aMu MO3HaBaTEIbHOM, HH(POPMAIIMOHHO-KOMMYHUKATUBHOU U
pedIeKCUBHOM JIeITEIHHOCTEM;

—  OCBOGHHE  T[O3HaBAaTEIbHOW,  WHGOPMAIMOHHON,  KOMMYHUKAaTHBHOM,
pedIeKCUBHON KOMIIETCHITHIH.

Heab yueOHO-UCCIEI0BATEIBCKON AeATEJIbHOCTH — MPUOOPETEHNE YYAIUMHUCS
[TO3HABATEJIbHO-UCCIIEI0BATEICKOM KOMIIETEHTHOCTH, MPOSIBISIIOIIEHCS B OBJIAJICHUU
YHUBEPCATbHBIMU CIIOCOOAMU OCBOCHHMS JCUCTBUTEIHHOCTH, B PA3BUTHU CIIOCOOHOCTH K
MCCJIEI0BATENCKOMY MBIIUICHUIO, B aKTUBU3alUU JIMYHOCTHOW MO3UIMU YYAILErocs B
o0pa30BaTeIbHOM IPOLIECCE.

MoynbHBIM OPUHLMI [O3BOJISIET HE TOJBKO YKPYIHHUTb CMBICIOBBIE OJIOKH
COJEepKaHUsA, HO W IMPEONOJETh TPAAULHMOHHYIO JIOTUKY HW3Yy4YEHHMs Marepuansa — OT
€IMHUYHOTO K O0IIeMy M BceoOIlieMy, oT (pakToB K IpoleccaM M 3aKOHOMEpHOCTsM. B
YCIOBHUSIX MOJYJIBHOIO TIOJIXO/la BO3MOKHA COBEpPIIEHHO HHAasg CXeMa HW3Y4YCHUS
(bu3NUeCKUX MPOLIECCOB «BCEOOIEe — 0011Iee — EAMHUYHOEY.

AKIIEHTUPOBAHHOE BHUMAaHHUE K MPOAYKTHUBHBIM (hopmam ydeOHOH AESTENbHOCTU
MpEeANnojaraeT  akTyalu3aluio  MHQOPMALMOHHOM  KOMIETEHTHOCTH  YYalllUXCH:
(dhopMUpOBaHHE MPOCTEHIITNX HABBIKOB pabOTHI ¢ UCTOYHUKAMHU, (KapTorpaduuecKuMH U
XPOHOJIOTHYECKMMU) MarepuaiaMu. B TpeOoBaHMSAX K BBIMYCKHUKAM CTaplIed MIKOJIbI
KJIFOUEBOE 3HAYEHUE TMPUIACTCS KOMIUIEKCHBIM YMEHUSM IO TIOMCKY W aHallu3y
nH(popManuu, NpeaCTaBICHHON B pa3HbIX 3HAKOBBIX cHCTeMax (TEKCT, Tabiauua, cxema,
ayIMOBU3YAJIbHBINA PsiJl), UCIIOIB30BAHUIO METOJOB JICKTPOHHOM O0OpaObOTKU MPHU MOUCKE
U CUCTeMAaTU3aluy HH(POpMaLUK.

MecTo npeamera B y4eOHOM IJIAHE

N3ydyenue kypca paccuuTaHo Ha 32 yaca, U3 HUX MOpaKkTHUYeCKUX 3aHaTuil 10.
Baxxnyto poib B OCBOGHHMHM Kypca WrpalOT MPOBOJUMBIE BO BHEYPOUHOE BpEeMs
coOcTBeHHbIe HabOmo/eHus ywanuxcs. Crnenuduka TUIAaHUPOBAHUS JTHX HAOIIOIEHUN
ompenenseTcs ABYMS OOCTOSTENhCTBAaMU. Bo-TIepBbIX, OHHM (32 HUCKIIOUYCHHUEM
HaOmroaeHni CoJTHITA) TOJDKHBI TPOBOIUTHCS B BEUEpPHEE WM HOYHOE BpeMsi. BO-BTOPBIX,
00BEKTHI, TPUPOAA KOTOPHIX U3yYaeTCsS Ha TOM MM UHOM YPOKE, MOTYT OBITh B 3TO BpeMs
HEJAOCTYNHBI I HaOmoneHuid. Ilpu mmaHupoBaHWM HAOMIOACHUN 3THX OOBEKTOB, B
0COOEHHOCTH IIaHET, HEOOXOIMMO YUYUTHIBAThH YCIOBUS UX BUIUMOCTH.

Ilnanupyembie pe3yabTaThl H3Y4YeHHUs] Y4e0OHOI 0 MpeaMeTa.

JIMYHOCTHBIMM Pe3yJIbTATAMM OCBOEHUS Kypca aCTPOHOMHH B CpeaHen (TIOJIHOM)
LIKOJIE SIBJISIFOTCS:

— (QopMupoBaHUE yMEHHUS YINPABIATH CBOCH IMO3HABATEIHHOU JACSITEIBHOCTHIO,
OTBETCTBEHHOE OTHOIICHUE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTh K CaMOPa3BUTHIO U



caMoO0Opa30BaHUIO, a  TaKKe  OCO3HAHHOMY  IIOCTPOEHHIO  WHAMBUAYAIbHOM
00pa30BaTeNbHON NESTEIHHOCTH Ha OCHOBE YCTOMYMBBIX M03HABATEIbHBIX HHTEPECOB;

— (opMHpOBaHUE IMO3HABATEIBHON M MH(OPMALMOHHON KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl € KHUFaMd U TEXHUYECKHMMH CpEACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHH;

— (popMupoBaHUE YOEKAECHHOCTH B BO3MOKHOCTH [TO3HAHUS 3aKOHOB IPUPOJIBI U UX
UCIOJIb30BaHUs Ha 0J1aro pa3BUTHS YEJIOBEUECKOW IUBUIIN3ALIH;

— (QopMuUpOBaHHME YMEHHUS HAXOJUTh aJEKBATHbIE CIIOCOOBI  IOBEICHMS,
B3aUMOJEHMCTBUS U COTPYJHUYECTBA B Ipoliecce yueOHOM M BHEyUYEOHOW NEATENbHOCTH,
MPOSIBJISITh YBAKUTEIBHOE OTHOIIEHHME K MHEHHUIO ONIIOHEHTa B XOJA€ OOCYKIEHUs
CHOPHBIX NMPOOJIEM HAYKHU.

MeTanpeaMeTHble pe3yJIbTaThl OCBOCHUS POrPaMMBbI ITPEANOIATAOT:

— HAXOAWUTH MPOOJIEMY HCCIIEOBAHUS, CTAaBUTh BOMPOCHI, BBIIBHTaTh THUIIOTE3Y,
MpeaiaraTh albTePHATUBHBIE CIIOCOOBI peleHus MPoOIeMbl U BEIOMpATh U3 HUX Haubosee
3¢ ¢deKTuBHbIM, KiIaccu(UUUPOBATh  OOBEKTHl  MCCIEAOBAaHUS, CTPYKTYpUpPOBATh
M3y4aeMblil MaTepual, apryMEHTHpPOBaTh CBOIO IMO3ULIMIO, (HOPMYIHPOBATh BBIBOABI U
3AKJITFOYCHUS;

— aHaJIM3UpOBaTh HaOJIOZaeMble SBICHUS M OOBICHATH MPUYMHBI  UX
BO3HMKHOBEHUS;

— Ha TPAKTUKE II0JIb30BATHCS OCHOBHBIMM JIOTUYECKMMH IpPHEMaMH, METOJaMHU
HaOII0ACHUS, MOJIETUPOBAHUS, MBICJIEHHOTO 3KCIIEPUMEHTA, POTHO3UPOBAHUS;

— BBITNOJIHATH [TO3HABATENIbHBIE U IPAKTUYECKUE 3aJIaHNUs, B TOM YHCIIE€ IPOECKTHBIE;

— WU3BJIIEKaTh MHQOPMALMIO W3 PA3IUYHBIX HMCTOYHUKOB (BKJIKOYAs CpEJICTBA
MaccoBOM MH(GOPMALIMK U UHTEPHET-PECYPCHI) U KPUTUYECKU €€ OIICHUBATD;

— TOTOBUTH COOOLIEHUS M TMPE3EHTALMH C KCIOJb30BAHUEM MATEpHUAJOB,
MoJy4eHHbIX U3 IHTepHeTa U Ipyrux UCTOYHUKOB.

IIpeaMeTHbIe pe3yabTaTbl M3yYEHUS ACTPOHOMUU B CpeAHEH (TOJTHOM) IIKOJIE
IIPEICTABIICHBI B COJIEPKAHUU Kypca 10 TEMaM.

ObecrieunTh JOCTHXKEHHE IUJIAHUPYEMBIX PpE3yJlbTaTOB OCBOEHHS OCHOBHOM
oOpa30BaTeNbHOM MpOrpamMMmbl, CO3/4aTh OCHOBY JJII CaMOCTOSATEIBHOIO YCHEIIHOTO
YCBOEHUs OOy4YaroIIMMUCS HOBBIX 3HAHUM, YMEHUH, BUJOB U CHOCOOOB JESITEIbHOCTH
JOJDKEH CUCTEMHO-AEATEIbHOCTHBIN NOAX0A. B COOTBETCTBUM € 3TUM MOJIXO0JIOM UMEHHO
AKTUBHOCTh OOYYalOIIUXCS MPU3HAETCS OCHOBOM JOCTMKEHUS pPa3BUBAIOLIUX LieJIen
o0pa3oBaHMsI — 3HaHUS HE MEpeAaroTCs B TOTOBOM BHUE, a JOOBIBAIOTCS yYAIIUMHCS B
Mpoliecce MO3HABATEIbHON AESTENbHOCTH.

OgHuM W3 myTed TOBBIMIEHUS MOTHUBAMM M 3(PQPEKTUBHOCTH  y4eOHOM
NESTEIbHOCTY B OCHOBHOM IIKOJE SABJISETCS BKJIOYEHUE YYAIIUXCA B )YYeOHO-
UCCNIe008aMENbCKYI0 U NPOEKMHYI0  0esimelbHOCmb, KOTOpas HMeEET CJEeAyIoIIne
OCOOEHHOCTH:

1) menn m 3amaym 3TUX BUAOB JEATEIBHOCTH YYAIIMXCS ONPEHEISIIOTCS KaK HX
JUYHOCTHBIMM MOTMBaMHM, TaK U COLMAIBHBIMU. DTO O3HAYAET, YTO TaKas NEATEIbHOCTb
JOJDKHA OBITh HAmpaBlieHA HE TOJBKO Ha MOBBIIIEHHE KOMIETEHTHOCTH MOJPOCTKOB B
IpeIMeTHOM 00JacTh ONpeAeNeHHBIX Y4eOHBIX AUCUUIUIMH, HE TOJBKO HAa Pa3BUTHE HUX
CIOCOOHOCTEM, HO U Ha CO3/IaHue MPOAYKTa, UMEIOIIETr0 3HAUUMOCTh JUIS IPYTHUX;



2) yueOHO-HWCCIEOBaTeNbCKass ¥ TPOEKTHAs JEATEeIbHOCTh JOJDKHA OBIThH
OpraHU30BaHa TAKUM 00Pa30M, YTOOBI yUaIIHecs CMOTIIM PeaIn30BaTh CBOU MOTPEOHOCTH
B OOIIICHUH CO 3HAYMMBIMHU, PEPEPEHTHBIMU T'PYIIIIAMH OJHOKJIACCHHKOB, YUUTEJCH T. II.
CTpos pa3au4HOIrO poja OTHOIICHHUS B XOC IeICHANPABICHHOMN, ITOMCKOBOM, TBOPUECKOU
U TIPOJYKTUBHOU JEATEILHOCTH, IMOJPOCTKH OBJIAJICBAIOT HOPMaMH B3aWMOOTHOIIECHUH C
Pa3HBIMU JIFOABMH, YMEHHUSIMH IIEPEXOJUTh OT OJHOIO BHJA OOIICHUS K JPYyTrOMY,
IPHOOPETAIOT HABBIKM MHAMBUAYAIHLHON CaMOCTOSTCIBHONW paOOTHl U COTPYIHUYECCTBA B
KOJUIEKTHUBE;

3) opranuzanms y4eOHO-HMCCIACAOBATEIIbCKUX W IPOCKTHBIX pPadOT IIKOJHLHUKOB
oOecreuynBaeT COYETAaHWE PA3IUYHBIX BHUJIOB ITO3HABATEIILHOW JAESITEIBHOCTH. B 3THX
BHUJIaX JICATEIILHOCTH MOTYT OBITh BOCTPEOOBAaHBI MPAKTHYECKH JIFOOBIE CITOCOOHOCTH
MOJAPOCTKOB, PEATM30BAHBI JJMYHBIC IPUCTPACTHUS K TOMY WM HHOMY BHUIY JACSITEIHHOCTH.

OcHOBHOe coJep:kaHue MPOrpaMMbl IIpeaMeTa

Yro uszyyaer acrpoHomusi. HadsoqeHust — ocHOBa acTpoHOMUM (2 4)

AcTpoHOMUSI, €€ CBsI3b ¢ ApyrMMHu Haykamu. CTpykTypa maciutadbl BceneHHoil.
Oco0OeHHOCTH ~ aCTPOHOMHMYECKMX  METOJOB  HccienoBaHus.  Teneckombl |
paauoTeneckonsl. BceBonHoOBas acTpoHOMMUS.

JlemoHcTpanuu. 1. TOPTPeThl BBLAAIOIIMXCS AaCTPOHOMOB; 2. HU300pa)KeHUs
OOBEKTOB HCCIIEAOBAHUS B ACTPOHOMHUHU.

IIpeaMeTHbIe pe3yabTaThl OCBOCHUS TEMBI IO3BOJISIOT:

— BOCIPOU3BOJUTH CBEICHHUS MO UCTOPUU PA3BUTUS ACTPOHOMHH, €€ CBS3SX C
(U3UKON U MaTEMaTUKOM;

— WCIOJIb30BaTh IIOJYYEHHbIE paHee 3HaHUA [JI1 OOBACHEHHs YCTpOWCTBA H
MpUHIUIA padOThI TEIECKONA.

IIpakTHyeckne 0CHOBBLI ACTPOHOMUM (4 U)

3Be31Ibl U CO3BE3/Us. 3BE3/HbIE KapThl, I100yChl U ariackl. Buanmoe IBUKEHUE
3B€3/l Ha pa3Iu4HbIX Treorpadudyeckux muporax. Kympmunamus cBetun. Buanmoe
roguyHoe Brkenne CounHia. DxaunTtuka. J[Bmwkenue u ¢aszel JIynsl. 3atmenus ConHia u
Jlynbl. Bpems u kaneHaaps.

IIpeaMeTHBbIE pe3yabTAThl U3YUYCHUS JaHHON TEMBI II03BOJISIOT:

— BOCIIPOU3BOJNTH OMPEIEIICHUs] TEPMUHOB U TOHATHI (CO3BE3qUE€, BHICOTA M
KyJabMuHanus 38e31 1 CoJHIa, SKIUINTHKA, MECTHOE, TTOSICHOE, JIETHEE U 3UMHEE BpeMs);

— OOBSICHATh HEOOXOJMMOCTh BBEJCHUSI BUCOKOCHBIX JIET MU HOBOTO KaJ€HIAPHOTO
CTHJIS;

— O0BSACHATH HAOJI0JaeMbIE€ HEBOOPY>KEHHBIM TJIa30M JBHKEHUA 3Be311 1 CoHIa Ha
Pa3JIMYHBIX Teorpauyeckux MUpoTax, ABUXKeHue W ¢aszbl JIyHbI, NPUYUHBI 3aTMEHUUN
JIynbl u CouHila;

— NPUMEHSTh 3BE3JHYI0 KapTy JUIsl MOoMcKa Ha HeOe OmpeleNeHHBIX CO3BE3AUM U
3BE3/I.

JdeMoHcTpaLUM.

1. reorpaduyeckuii rinodyc 3emiu;

2. rno0yc 3Be31HOTO HeOa;

3. 3BE€3HBIEC KAPTHI;

4. 3Be31IHBIE KATAJIOTH U KAPTHI;



5. KapTa 4acoBBbIX MOSICOB;

6. Mmozienb HeGecHOU chepbl;

7. pa3HbIe BUJIBI 4aCOB (UX U300paKEHUs );
8. TeJLTypuH.

Crtpoenue CoytHe4HOM cucTeMbl (6 1)

Pa3BuTtne mnpencraBieHUd O CTpOCHMHM MHpa. ['€oleHTpruyecKass CUCTEMa MUpa.
CraHOBIIEHUE TeTUOLICHTPUYECKON cucTeMbl Mupa. KoHndurypanuu miaHeT u yciaoBUsl UX
BUIUMOCTH. CHUHOJUYECKUN M CUJIEPUYECKUIN (3BE3/IHBIN) MEpPHOJIbI 0OpallleHus TUIaHET.
3akonbl Kemiepa. Onpenenenue paccTtossHuid U pa3mepoB Ten B CoaHEYHOUR cucTteme.
['opusonTanpHBIA Napaiiake. /[BrmkeHne HEOSCHBIX TN MO JCWCTBHEM CHJI TATOTCHHS.
Omnpenenenre Macchl HEOCCHBIX Tell. J[BM)KEHHE HMCKYCCTBEHHBIX CIYTHHKOB 3eMIIA U
KOCMHUYECKHX anmapatoB B COTHEYHOI cucTeMe.

IIpenmeTHbIe pe3yJbTAThI OCBOCHUS JAHHON TEMBI TTO3BOJISIOT:

—  BOCIIPOM3BOJINTH ~HCTOPUYECKHUE CBEICHUS O CTAHOBJICHUU Pa3BUTHU
TEJMOLIEHTPUYECKON CUCTEMBI MUPA;

— BOCHPOU3BOJIUTH OMNpPEJCICHUS] TEPMUHOB U TMOHATUN (KOH(UTrypanus IJIaHET,
CUHOJIMYECKHN U CHUJIEPUYECKUN TMEepUoAbl OOpallleHHs IUIaHET, TOPU30HTATHHBIN
napajuiakc, yriioBble pa3Mepbl 00bEKTa, ACTPOHOMUYECKAS €IMHUIIA);

— BBIYUCHATH PACCTOSHUE 1O IUIAHET MO TOPU30HTAIBHOMY MapalIakCy, a HUX
pa3Mepsl MO YTIIOBBIM pa3Mepam U PacCTOSIHUIO;

— (opmynupoBaTh 3akoHbl Kermepa, ompeaensTh MacChl IUIAHET HAa OCHOBE
TpeThero (yTouHeHHOro) 3akoHa Kemepa;

— OIKCHIBaTh OCOOCHHOCTH ABMKEeHMS Teld COJIHEUHOW CHCTEMBI MO JACHCTBHEM
CHUJI TATOTEHUS TI0 OpOUTaM C Pa3IMYHBIM SKCIEHTPUCUTETOM;

— OOBSICHATH TMPUYMHBI BO3HUKHOBEHHUS MPUIMBOB Ha 3emyie BO3MYIICHHU B
nBY>KeHUU Tejl COJIHEUYHON CUCTEMBI;

— XapaKTepu30BaTh OCOOCHHOCTH JBIKEHHUS U MaHEBPOB KOCMUYECKHUX amnnapaToB
1St uccaenoBanus Tesl COJIHEUHOW CHUCTEMBI.

JdemoHcTpanuu.

1. nuramudeckas Moaesib COTHEYHOM CUCTEMBI,

2. u300paxeHUs1 BUIUMOTO JBUKCHUS TUTAHET, TJIAHETHBIX KOH(UTYpaIInii;

3. moptpetsl [ITonemest, Konepnuka, Kemnepa, HetoToHa;

4. cxema COJTHEYHOM CHCTEMBI,

5. porouzodOpaxenust Connna u JIyHbl BO BpeMsi 3aTMEHUH.

IIpupona tea CosHeuyHoii cucteMbl (8 4)

ConHedHast cucTeMa Kak KOMIUIEKC Tell, UMEIOIUX 001llee TPOUCXOKIECHUE. 3eMJIs
n Jlyna — nBoiiHag 1uia”era. MccienoBaHuss JIyHBI KOCMHUYECKMMM amIapaTamu.
ITunotupyemeie mnosersl Ha JlyHy. Ilmanerst 3emHoit rpynnsl. [Ipupoma Mepkypus,
Benepsl 1 Mapca. IInaneTbl-Turantsl, X COyTHUKH Kojbpua. Mansie Tena CosiHEUHOU
CUCTEMBI: aCTEpPOU[bI, MJIAHETHI-KAPJIUKH, KOMEThI, METEOPOUAbl. MeTeophl, OOIUIbI U
METCOPUTHI.

IIpeameTHblIe pe3yJIbTAThI U3YYEHUE TEMBI ITO3BOJIAIOT:

— (hopmynupoBaTh 1 0OOCHOBBIBATH OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM TMIIOTE3bI
o (popmupoBanuu Bcex Tes COMHEYHON CUCTEMBI U3 €MHOTO T'a30IbUIEBOr0 00JIaKa;



— ompeaessITh U paznuyath noHatus (ColHeyHas cucTeMa, IJIaHEeTa, €€ CITYTHHKH,
IJIAHETHl 3€MHOW TPYIIMbI, MJIAHEThI-TUTAaHThI, KOJIblIA IJIAHET, MaJlble Teja, aCTePOUIbI,
IUTAHEThI-KAPJIUKU, KOMEThI, METE€OPOU/IbI, METEOPHI, OOJTUIbI, METEOPHUTHI);

— OIMKCHIBATH NPUPOY JIyHBI U OOBIACHITH NPUUUHBI €€ OTIINYUS OT 3EMJIN;

— TIEPEYMCIIATh CYUIECTBEHHBIC Pa3iuuMsl TPUPOABI JBYX TpyHN IUIAHET H
OOBSACHSATH MPUUMHBI UX BO3ZHUKHOBEHHUS;

— MpOBOJUTH cpaBHeHHEe Mepkypus, Benepsl u Mapca ¢ 3emieit mo penbedy
MOBEPXHOCTH U COCTaBy aTrMoc(ep, YKa3blBaTh CIEAbl SBOJIOUUOHHBIX HM3MEHEHUN
IPUPOABI STUX IJIAHET;

— OOBSACHATH MEXaHU3M MApHUKOBOTO 3 dekTa u ero 3HaueHue A HGOpMHUPOBAHHUS
Y COXPAHEHUSI YHUKAIBHON NPUPOJIBI 3€MIIH;

— ONHCBHIBAaTh XapaKTEPHbIE OCOOEHHOCTH MPHUPOJbI IUIAHET-TUTAHTOB, HX
CITyTHUKOB U KOJIEII;

— XapakTepu3oBaTh Mpupoay Maibix Tell COJHEUYHONW CUCTEMBbl U OOBACHSITH
MIPUYUHBI UX 3HAYUTEIbHBIX PA3TUUUil;

— OIKUCHIBATh SIBJICHUA MeTeopa U 0Oonuaa, OOBACHATH MPOIECChl, KOTOPHIE
MPOUCXOMST TMPU JBUKEHUU TEJ, BIETAIOMUX B aTMocdepy IUIaHEThl ¢ KOCMUYECKOU
CKOPOCTBIO;

— OMUCHIBATH MOCIEACTBUS NAJECHUS Ha 3€MIII0 KPYITHBIX METEOPUTOB;

— OOBSICHATH CYIIHOCTh AaCTEPOMJIHO-KOMETHOM ONAcHOCTH, BO3MOKHOCTU H
CIIOCOOBI €€ MPeIOTBPaIECHHUS.

JdemoHcTpanuu.

1. rnoOyc JlyHsr;

. IuHamMu4deckas Moaeb COTHEYHON CHCTEMBI;

. M300paKEHUsI MEKIUTAHETHBIX KOCMUYECKHUX amlnapaToB;
. n3o0paxxeHust 00beKTOB COTHEYHON CUCTEMBI;

. KOCMUYECKHE CHUMKHU MaJibiX TeJl COJTHEUHON CUCTEMBI,

6. KOCMHUYECKHE CHUMKH IlJIaHeT COTHEYHOM CUCTEMBI;

7. Tabmuipl (GU3MYECKUX W OpOUTATBHBIX XapakTepucTuk Tuianer ColHeuHOMN
CUCTEMBI;

8. bororpadus nmoBepxHocTH JIyHBHI.

DN B W

Couanue u 3Be3blI (6 9)

N3nyuenne u temneparypa Connua. CoctaB u ctpoenne ConHua. McTo4HUK ero
sHepruu. AtMocgepa Connia. CoslHeyHas aKTUBHOCTB U €€ BIMSIHUE Ha 3eMJITI0. 3BE3/1bl —
JaNeKue COJIHLA. ['OUYHBIN mapajiake U paccTosiHus 10 3Be3]. CBETUMOCTb, CIEKTD,
LBET M TeMIlepaTypa pas3JIMYHBbIX KJIAccoB 3Be3l. [[narpamma «CHEKTp — CBETHUMOCTBHY.
Maccel u pasmepsl 3Be3n. Mogenu 3Be3n. IlepemeHHBIE M HECTAlMOHAPHBIE 3BE3.BI.
Hedeunnsr — masiku BeenenHoi. DBoIOMS 3B€3] pa3IUYHON MacChI.

IIpeaMeTHbIe pe3yabTaTbl OCBOCHUS TEMbI TO3BOJISIOT:

— OMpEAeNATh U pa3inyaTh MOHATHS (3Be3a, MOJENb 3BE3/lbl, CBETUMOCTbD, MApPCEK,
CBETOBOM rop);

— XapaKTepu3oBaTh (hu3nueckoe coctossHue BeuiecTBa CoHIA U 3B€3/] 1 HICTOUHUKH
UX 3HEPIruu;

— ONUCHIBaTh BHyTpeHHee cTpoeHue CojHIla U CHocoObl Mepefadyd SHEPruu U3
LIEHTpa K NOBEPXHOCTH;



— OOBSACHATH MEXaHN3M BO3HUKHOBEHMs Ha COJIHIIE TPAHYJISIUU U TISITEH;

— ONHUCHIBATh HAOIIOJa€MBbIE TTPOSIBIICHUS COTHEUHON aKTUBHOCTH Y WX BIIMSHUE HA
3eMIIIo;

— BBIUUCIISATH PACCTOSIHHE JI0 3B€3/1 110 TOJUYHOMY Mapaljiakcy;

— Ha3blBaTh OCHOBHBIC OTJIUYMUTENIbHBIE OCOOEHHOCTH 3BE3Jl Pa3IUUYHBIX
MOCJIEIOBATEIBHOCTEN Ha JUAarpaMMe «CIEKTP — CBETUMOCTbY;

— CpaBHUBATh MOJICIIA PA3IUYHBIX THIOB 3Be3]1 ¢ MoAebio ColHIla;

— OOBSCHATH MPUYMHBI U3MEHEHUS! CBETUMOCTHU NIEPEMEHHBIX 3BE3]I;

— OMKCHIBATh M€XaHU3M Benbiiek HoBbix 1 CBEpXHOBBIX;

— OLIEHUBATh BPEMsI CYIIECTBOBAHUS 3BE3/] B 3aBUCUMOCTH OT UX MAacCCHhl,

— OIMMCHIBATH ATAIbl POPMUPOBAHUS U IBOJIIOIIH 3BE3IbI;

— XapakTepu3oBaTh (U3HUECKHEe OCOOEHHOCTH OOBEKTOB, BO3HUKAIOIIUX Ha
KOHEYHOU CTaJIuU DBOJIOIUH 3BE3/1: OCNIbIX KapJIUKOB, HEUTPOHHBIX 3BE3]1 M UEPHBIX JBID.

JleMmoHCcTpanum.

1. nmarpamma ['epummpynra — Paccena;

2. cxema BHYTPEHHETO CTPOEHUS 3BE3;

3. cxema BHyTpeHHero crpoeHust ConHila,

4. cxema SBOJIIOIMOHHBIX CTaJIUN pa3BUTHA 3BE3]] Ha aAuarpamme [epimmnpyHra —
Paccena;

5. ¢dororpaduu axkTuBHBIX 0OpazoBanuit Ha ComHile, aTMochepbl U KOPOHBI
Connaia;

6. (hoTon300paxkeHus1 B3PbIBOB HOBBIX U CBEPXHOBBIX 3BE3/;

7. potouzodpaxkenust CoiaHIA U U3BECTHBIX 3BE3/I.

Ctpoenue u 3Bosouus Beesiennoii (4 1)

Hama T'anaktuka. Ee pasmepsl m crpykrypa. [[Ba Tuma HaceneHus | alakTukw.
Mex3Be3qHast cpena: ra3 u nbUib. CrnupanbHble pykaBa. Aapo Tamaktuku. Obnactu
3Be31000pa3zoBanus. Bpamenue ["anaktuku. [Ipobnema «ckpbiToit» Macchl. PazHooOpasue
Mupa ranakTuk. KBazapel. CKOIUIEHMSI W CBEpPXCKOIUIEHUS rajakTuK. (OCHOBBI
coBpeMeHHOM Kocmoiioruu. «KpacHoe cMmemieHue» M 3akoH XabO6ma. HecrammonapHas
Bcenennas A. A. @puamana. bonbmioil B3pbIB. PenukToBOoe u3NMydeHHE. Y CKOpPEHUE
pacumpenus Beenennon. « TeMHast SHEprush» U aHTUTITOTEHUE.

IIpenmeTHbIe pe3yJIbTATHI U3YUEHUS TEMbI IO3BOJISIIOT:

— OOBSCHATH CMBICH MOHATHH (KocMmosiorus, Bcenennas, moxaens BceneHHOM,
Bonbuioii B3pbIB, PEIMKTOBOE U3ITYyUEHHE);

— XapaKTepru30BaTh OCHOBHBIE MapaMeTphl ['anakTuku (pa3Mepbl, COCTaB, CTPYKTypa
Y KUHEMaTHKa);

— OMNpENENsATh PACCTOSTHUE J0 3BE3JHBIX CKOIUJICHWN W TajlaKTHK Mo HedengaM Ha
OCHOBE 3aBUCHUMOCTH «II€PUO]T — CBETUMOCTbY;

— pacno3HaBaTh TUIIBI TATAKTUK (CUPaATbHBIC, JJUTUNTUYECKUE, HEMTPABUIIbHBIC);

— CpaBHMBATh BbIBOJABI A. DHHIITEHA U A. A. ®puamMaHa OTHOCUTEIBHO MOJETU
Bcenennoi;

— 000CHOBBIBAThH CIPABEITUBOCTh MojAenu Dpuamana pe3ynbTaTaMu HAOIIOACHHMA
«KPACHOT'O CMEIICHUS» B CIIEKTPaXxX rajJakTHK;

— dhopMyIMpOBaTh 3aKOH Xa0011a;



— OTIPENCNIATh PACCTOSHHE 70 TAJIAKTHK Ha OCHOBE 3aKOHA Xab0a; Mo CBETUMOCTH
CBEpXHOBBIX;

— OIleHUBaTh Bo3pacT BceneHnHol Ha ocHOBE MOCTOsIHHOM Xab07a;

— UHTEPIIPETUPOBATh OOHAPYKEHUE PEIMKTOBOIO M3YyUYCHHS KaK CBHUJICTEIILCTBO B
I0JIb3Y TUIOTE3BI | opsiuer BeeneHnnoi;

— KJaccu(pUIUPOBAaTh OCHOBHBIC IEPUOABLI SBOJIOIUU BceleHHoW ¢ MoOMeHTa
Hayalia € pacIlIMpeHusi — boabIoro B3phiBa;

— HUHTEPIPETHPOBATH COBPEMEHHBbIE JaHHbIE 00 YCKOPEHHH PaCIIMPECHHS
BcenenHoil kak pe3yibTara JIEUCTBUSL AHTUTATOTEHUS «TEMHOM OHHEPrumM» — BHUJA
MAaTEPUH, MMPUPOJA KOTOPOU €I1Ie HEU3BECTHA.

JdemoHcTpanuu.

1. n300paxkeHus: paJvOTEIECKONOB U KOCMUYECKUX amnmnapaToB, MCIOIb30BaHHBIX
JIJI IOMCKA KM3HU BO BeeneHHOow;

2. cxeMa cTpoeHus ['anakTukuy;

3. cxeMbl Mojieniel BeenenHoir;

4. Tabnuia - cxeMa OCHOBHBIX ATaloB pa3BUTHs BceneHHol;

5. ororpacduu 3Be3HBIX CKOIUICHUH M TYMaHHOCTEH;

6. hortorpadun Mneunoro [lyTu;

7. poTorpadun pa3HbIX TUIIOB raJIAKTHK.

7Ku3znb u pazym Bo Bceesrennoii (2 4)

[IpoGiema cymiecTBOBaHUS JKU3HU BHE 3€MJIM. YCJIOBHUS, HEOOXOAMMBIC IS
pasButus ku3HU. [lonckm xm3Hm Ha maHerax CosiHEYHOM cucTeMbl. CIIOXKHBIE
OpPraHUYEeCKue COeIMHEHHUsT B KocMoce. COBpEMEHHBIE BO3MOKHOCTM KOCMOHABTHUKH
PaaIrOACTPOHOMUU JIJIS CBSI3U C APYTUMU HUBWIA3ALUAMH. [[TaHETHBIE CUCTEMBI Y APYTHUX
3Be31. UenoBeuecTBO 3a4BISET O CBOEM CYIIECTBOBAHUH.

IIpeaMeTHbIE pe3yabTAThI TO3BOJISIOT:

— CUCTEMATU3UPOBATh 3HAHUS O METOaX UCCIEIOBAHUSA U COBPEMEHHOM COCTOSIHUU
MpoOJIEMBI CYIIECTBOBAHUS KU3HU BO BceneHHo.

TEMATHYECKOE IINTAHUPOBAHMUME
10 (35 4., 1 4. B HexeIIO)

OcHoBHBIC BUBI Y4eOHOM

OcHoBHOE coaep:xaHue
NesiITeIbHOCTH

ACTPOHOMUA, EE 3BHAUYEHHUE U CBA3b C IPYT'UMHU HAYKAMMU (2 v)

AcTpoHOMUSA, €€ CBA3b C JapyruMu Haykamu.| Ilouck MIPUMEPOB,
PazButue aCTPOHOMUHU OBLIO BBI3BAHO | [TOITBEPKAAOIINX MPAKTUYECKYIO
MPaKTUYECKUMH  TOTPEOHOCTSIMHU  4eJIOBEKa,|HANpPaBJICHHOCTh ACTPOHOMUMU.
HayMHasi C TUIyOOKOM NpeBHOCTU. AcTpoHomus,| [lpumeHeHue 3HAHUM, MOJTYYECHHBIX
MareMaTtvka U (U3NKa — HMX pa3BUTHE B TECHOW|B Kypce (U3MKH, [ OMHCAHUS

cBs3u Apyr ¢ apyrom. CTpykTypa ¥ MacImTaObl|yCTpOWCTBa TEJIECKOIIA.
Bcenennoii. Hazemubie 1 KocMudeckrue mpuOopbl| XapaKTeprucTuka MPEUMYILIECTB
U METOABl HCCIEOBAaHUS  ACTPOHOMUYECKUX |HAOIIOICHU, ITPOBOIUMBIX u3

o0bekTOB.  Teneckombl U PajMOTENIECKOIIBL. [KOCMOCA
BceBouiHOBas acTpoHOMUS
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INPAKTUYECKHE OCHOBBI ACTPOHOMMMU (4 4)

3Be3/1Has BENMYMHA KAK XapaKTEPUCTHUKA OCBE-
MIEHHOCTH, co31aBaeMor 3Be3goi. CormacHo
IIKajie 3BE3JHBIX BEJIMYMH pa3HOCTh Ha 5
BEJIMYMH, pa3iInune B norokax csera B 100 pas.
DKBaTopuajgbHas CUCTEMa KOOPAMHAT: TMPIMOE
BOCXOXKJEHUE W CKIOHeHue. Hcrmonb3oBaHue
3BE3[JHOM KapThl [UIsl ONpENENeHUs] OOBEKTOB,
KOTOpBIE MOXKHO HaOJIIOAaTh B 3aJJaHHBII MOMEHT
BPEMECHH.

BricoTa mosiroca Mupa Hajl TOPU30HTOM U €€ 3a-
BUCHMOCTh OT T€OrpaUUecKOl MHUPOTH MecTa
HaOmonenusi. HeOecubiit mepuaunan. Kynbmu-
Hanusi cBeTwi. OmnpeneneHue reorpaduyeckomn
IIMPOTHI 10 U3MEPEHUIO BBICOTHI 3B€3/] B MOMEHT
UX KyJIbMHUHAIUU.

OKIUNTAKA W 30MaKallbHbIE  CO3BE3AUS.
Hakiion »xaunTukd K HEOECHOMY JKBaTopy.
[Tonoxxenne ConHIla Ha OKIWNTUKE B JHU
PaBHOAEHCTBUIA M COJHUECTOSIHUN. 3MeHeHue B
TEUEHHE TOJIa MPOAOIKUTEILHOCTU JIHS M HOYM Ha
pa3JIMUHbBIX TeorpaduuecKux MUpPOTax.

Jlyna — Onwkaiiiiee Kk 3emiie HeOECHOE Teo,
€€ CIMHCTBCHHBIM E€CTECTBEHHBIM  CITyTHHK.
[lepuon oOpamienus Jlynsl BOkpyr 3emiud U
BOKPYT' CBOEW OCU — CHUJEPUYECKUM (3BE3AHBIN)
Mecsl. CUMHOANYECKUA MeCAl — MEPHOJI MOTHOMN
cMmeHbl (a3 JIyHbL.

VYcnoBus HaCTYIUIEHUSI COJHEYHBIX M JYHHBIX
3atMeHu. X nepuoauunocts. [losHbie, yacTHbIE
U KoJbileoOpaszubie 3aTMenusi Conuna. [lonable u
yacTHele 3aTMeHus Jlynel. [IpenBeruucienue
Oynymux  3armeHuid.  ToyHoe  BpeMs W
onpeneneHue reorpapuyeckoil Joarotel. YacoBbie
nosica. MecTHOe W TOsSICHOE, JETHEe M 3UMHEe
BpeMms. Kanenaapp — cucrema cuera JJIUTEIbHBIX
MPOMEXYTKOB BpeMeHHu. VcTtopus kaneHmaps.
BucoxocHsie ronpl. CTapblil 1 HOBBIN CTUJIb.

Konmponvuas paboma Ne 1

o TeMe «lIpakTuueckre OCHOBBI aCTPOHOMUI.

Tema npoexma unu uccie008aHus:

«Omnpenenenue CKOPOCTH CBETa 1o
HaONIOACHUSIM MOMEHTOB 3aTMEHUN CITyTHHKA
IOnurepar.

Habnrwoenus (HEBOOPYKEHHBIM TJIa30M):

«OCHOBHBIE CO3BE3/1MsI U HAaUOOJIEE SIPKUE 3BE3-

[IpyumeHeHne 3HaHUM, TOJYYEHHBIX
B Kypce reorpaduu, O COCTaBJICHUU
KapT B pa3JIMYHbIX ITPOCKIHSIX.

Pabora co 3Be3gHOM KapTOll TIpHU

OpraHHu3aIu U IPOBEICHUH
HAOJIIOICHUIA. XapakTepucTuka
OTIIMYUTEITBHBIX 0COOEHHOCTEM
CYTOYHOTO  JIBIDKCHHS  3Be3] Ha
IIOJIIOCAX, PKBAaTOpPE W B CPEIHUX IIH-
poTax 3emun, 0COOEHHOCTEM

cyroyHoro pABwxkeHuss ConHua Ha
MOJIIOCAaX, JKBAaTOpE U B CPEIHUX
mupoTax 3emin. M3ydeHne oCHOBHBIX
da3 Jlynsl. Onucanue mopsijka CMEHbI
¢da3 JlyHbl, B3aMMHOTO PaCIOIOKEHUS
3emnu, JIlynsl u CoJiHIIa B MOMEHTHI
3aTMEHHW. AHanM3  MPUYUH, 110
koTopbiM JlyHa Bcerjma oOpalieHa K
3emiie OJTHOM CTOPOHOM,
HEOOXOJUMOCTU BBEJICHUSI YaCOBBIX
MOSICOB, BUCOKOCHBIX JIET U HOBOIO
KaJieHaapHoro ctuist.  OObsiCHEHHE
OpUYUH, 1O KOTOPBIM  3aTMEHUS
Comana wu JlyHsl HE TIPOUCXOIAT
KaK bl MECSIII.

[TonrotoBka ©  BBICTYIUICHUE
MPE3eHTAUAMHA U COOOIIEHUSIMU

C
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Ibl OCEHHEro, 3UMHEro W BeceHHero Heba. I3-
MEHEHHE HX TOJIOKEHHUSI C TEYEHUEM BPEMEHUY,
«JIBmxenue JIyHnel u cmeHa ee azy»

CTPOEHUE COJTHEYHON CUCTEMBI (6 1)

I'eonienTpuueckass cucrema mupa ApPUCTOTENSA
[Itonemes.  Cucrema  SOUIUKIOB U
audepeHToB s 0O0BACHEHUS TMETICO0Pa3HOTO
newkeHust  miadHeT. Co3ganue  KomnepHukom
TEIUOLICHTPUYECKOM  CHCTEMBI  Mupa.  Pomb
['anunes B cTaHOBIEHUH HOBOM CHCTEMBI MUDA.

BryTtpennue u BHemHMe wiaHeTsl. Kordurypa-
OUU TUIAHET: MPOTUBOCTOSSHUE W COCIUHEHHUE.
[lepuoauyeckoe U3MEHEHUE YCIOBUN BUAMMOCTH
BHYTPEHHHUX W BHEIIHUX IUIaHET. CBS3b CUHOOM-
YECKOT0 M CUIEPHUYECKOro (3BE3QHOr0) NEPHOJ0B
oOpallleHus TUTaHeT.

Tpu 3akona Kemnepa. Omnunc. M3MeHeHue
CKOpPOCTH JBWKEHHUS IUIAHET IO AJUIUNTHYECKUM
opoutram.  OtkpeiTe  Kemmepom  3aKOHOB
JBIDKCHUSl TUIAHET — BaXHBIM IIar Ha MYyTH
CTAHOBJICHHSI MEXaHHUKHU. TpeTnii 3aKOH — OCHOBA
JUIS. BBIYMCJICHUST OTHOCHUTEIBHBIX PAaCCTOSIHUMN
manet ot ConHua.

Pazmepsr u dopma 3emnm. Tpuanrynsuus.
['opu3oHTANBHBIA  TApallakC.  YTIIOBBIE U
nuHelHble pa3mepbl Ten (COJHEYHOM CHUCTEMBL.
[TonTBEepKaEHNUE COPABEIIMBOCTA 3aKOHA  TS-
roteHust s JlyHel u maner. Bo3mynieHus B
nBmkeHun Ten CojHedyHoW cucteMmbl. OTKpBITHE
maHeTsl HentyH. OnpeneneHne Macchbl HEOECHBIX
ten. Macca u mioTHOcTh 3emud. [lpunuBsl u
OTJIUBHI.

Bpems crapra KA u Ttpaektopuu mnonera K
I1aHeTaM u JpyruM tesnam COJTHEYHOW CUCTEMBI.
Beinmosmnenne  MaHEBpPOB, HEOOXOAUMBIX  JIJIst
MOCAJIKM Ha TTOBEPXHOCTh TUIAHETHI WJIA BHIXO/A Ha
OpOUTY BOKPYT HEe.

llpakmuuecxkas paboma c nnaHom CoaHEYHOMN
CHUCTEMBI.

Konmponvuas paboma Ne 2

1o teme «Ctpoerue CoTHEeYHON CUCTEMBDY.

Tema npoexma unu uccie0o08aHus:

«KoHcTpynpoBaHue U  yCTaHOBKa
Ha6oxoBay.

Habnwooenus (B Teneckon):

«Penbed Jlynb», «®a3pl Benepw», «Mapcey,

riobyca

OObsicHeHue neTaeo0pa3Horo
JBUKCHUSI TUTAHET C UCHOJb30BaHUEM
SIUIMKIIOB U AUPHEPEHTOB.

Onucanve  ycilioBUH  BHIUMOCTH
IUTAHET, HAXOIAIIMXCA B PAa3IUYHBIX
KOHUTYpaIHsIX.

AHaim3  3axkoHOoB Kemnepa, wux
3HAYEHUS M Pa3BUTHS (QUUKA U
actpoHoMUU. OOBSICHEHHNE MEXaHHU3Ma

BO3HUKHOBEHUSI BO3MYIICHUI u
MIPUJINBOB.
Iloaroroska MIpE3CHTAI I u

COOOIIIEHN M BBICTYIUICHHE C HHUMH.
Pemenne 3agau
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«¥Onurep u ero cnyTHUKW», «CaTypH, €ero KojabLa
U CITyTHUKI»

MPUPOJIA TEJ COJTHEYHON CUCTEMBI (8 1)

['umoreza o  ¢QopmupoBaHMM  BCeX  TeEl
ConHeyHON CHCTEMBI B MPOLECCE JUIMTEIBHON
IBOJIIOLMM  XOJIOJAHOTO Ta30IbLIeBOrO  ObJaka.
OObscHeHHE HX TNPUPOABI HA OCHOBE JTOU
runoresbl. KpaTkue cBeleHHus O MpUpojie 3eMIIU.
YcenoBusa Ha mnosepxHocth Jlynel. /[[Ba Tuna
JIYHHOM TOBEPXHOCTH — MOpPS U MaTE€pUKU. [ 0pbl,
Kpatepsl u npyrue Gopmel penbeda. [Ipomecch
dbopmupoBanus nosepxHoctu JlyHsl u ee penbeda.

Pe3ynbTaThl UCCIIEIOBAHU, MIPOBEJACHHBIX
ABTOMATHYECKUMH allaparaMyd U acTPpOHABTAMM.
Buyrpennee crpoenue JlyHbl. XHUMUUYECKUU

cocTaB JyHHbIX nopoia. OOHapyXeHHE BOJIbI Ha
JIyne. IlepcnexktuBbl ocBoeHusi JIyHbl. AHanu3
OCHOBHBIX XapaKTEpUCTHUK IUIaHET. Pa3zaeneHue
IUJAaHET II0 pasMepaM, Macce U CpeaHen
IJIOTHOCTH.

[InaHeTsl 3eMHOM TPYIIIBI U MJIAHETHI-TUTAHTHI.
Nx paznnuusi.

CXOnCTBO BHYTPEHHETO CTPOCHUS M XUMUYE-
CKOrO COCTaBa IUIAHET 3eMHOW rpymmbl. Penbed
IMOBEPXHOCTU. Bynkanu3m m TekToHMKa. Merte-
opuTHble KpaTtepbl. OCOOEHHOCTH TEMIEPaTypPHBIX
ycinoBuii Ha Mepkypuu, Benepe u Mapce.
Otnuuust coctaBa armocepsl 3emiin oT aTMochep
Mapca u Beneppl. Ce30HHbIE H3MEHEHUS B
atMocepe 1 Ha noBepxHocTu Mapca. CocTosiHUE
BOJbI Ha Mapce B MOpOLIJIOM M B HACTOSIIEE
BpeMs. OBOJIIOLUMS MNpUpPOAbl IUiaHeT. [loucku
KW3HU Ha Mapce.

XUMHYECKHN COCTaB W BHYTPECHHEE CTPOCHUE
IJIAHET-TUTAaHTOB.

HNctouHnkm »HEpruM B HeApax — IUIAHET.
OO6nauHbIil TOKPOB U aTMoc(hepHas UUPKYJISIIUS.
Pa3znoobOpa3ue mnpuposbl CcrmyTHUKOB. (CXOACTBO
NpUPOAbl COYTHHUKOB C IIJJAHETAMH 3€MHOMN
rpynnsl 1 Jlynoi. Hanmume armocdep 'y
KpyHnHEHMX CHnyTHUKOB. CTpo€HHE U COCTaB
KOJIELL.

Actepounpl rinaBHoro mnosica. Mx pasmepsl u
YHUCJIEHHOCTh. Maubie Tena mosica Kolmnepa.
[InyTOH M apyrue KapiaukoBbI€ IUIAHETHL. KOMETEI.
Nx ctpoenne u cocraB. OpOutbl komer. OO1ias

AHanu3  OCHOBHBIX  IOJIOXCHHM
COBPEMEHHBIX  TPEJCTaBICHHHA O
npoucxoxaenun  ten  ConHedyHoM
CUCTEMBI, TaOJTUIHBIX JAHHBIX,
OPU3HAKOB CXOACTBA M  Pa3INYHi
U3y4aeMbIX 00BEKTOB, KIacCU(PHUKAIISI
OOBEKTOB,  OMNPEACIICHUS  TOHSATHUS
«mnaHetay.  CpaBHEHHE  TPHUPOJIBI

3emnu ¢ nmpupoaoit JIyHel Ha OCHOBE
3HaHUI U3 Kypca reorpaduu.

OObsicHEeHUE TPUYUHBI OTCYTCTBUS Y
JlyHsl aTMocdepsl, MIPUYUH
CYIIECTBYIOIIUX Pa3IN4Hid, IPOLIECCOB,
OPOUCXONAIIMX B  KOMETE  IIpH
U3MEHEHUH €€ paccTosiHus oT CoJtHIa.

Onucanre OCHOBHBIX ()OpPM JIYHHOUH
NOBEPXHOCTU M HUX MPOUCXOXKICHHUS,
BHEIIIHETO BHUJIA ACTEPOMIOB M KOMET.
Ha ocHoBe 3HaHUl 3aKOHOB (PU3HUKHU
OOBACHEHHE SBJICHUM M MPOIIECCOB,
IPOUCXOAIIMX B aTMOCc(epax IJIaHeT,
OMMCAaHWE MPUPOJbI IIAHET-TUTAHTOB,
onucaHue U OOBSCHEHUE SBICHUM
MeTeopa u Oonuaa.

Onuncanve W CpaBHEHUE NPHUPOJBI
IJIAHET 36MHOM TPYIIIBI.

YuacTtue B IUCKYCCHUMU.

IloaroroBka MpE3CHTAL I
COOONIEHUI U BBICTYIUICHHE C HUMH

)51
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YUCICHHOCTh KoMeT. KometHoe o6mako Oopra.

AcTepouIHO-KOMETHasl ONMacHOCTh. Bo3MokHO-
CTH M CHOCOO0BI ee npeaoTBpaieHus. OQuHOYHbIE
meTeopbl. CKOpOCTHM  BCTpeud C  3eMlIeH.
HeGonpmme Ttena (MmeTeopoussl). MeTeopHbIe
MOTOKH, MX CBSI3b ¢ KomeTamu. KpymHbie Tena.
SIBnenue Oonupa, nmaaenue mereopura. Kiaccu-
(dbuKams METEOPUTOB: JKEIIe3HBbIC, KaMCHHBIC,
’KeJIe30KaMEHHBIE.

IIpakmuueckas paboma

«/IBe rpymnmsl uianet COTHEYHON CHCTEMBDY.

Koumponvnas paboma Ne 3 o teme «IIpupoma
Ten COTHEYHON CUCTEMBDY.

Tema npoexma unu uccie008aHus:

«Omnpenenenne BbIcOTHI Top Ha JlyHe 1o
crioco0y [Manmmmesy

COJIHLIE U 3BE3/IbI (6 1)

Ncrounuk sHeprun CoJiHIA U 3BE3]] — TEPMO-
anepHele peakiuu. llepeHoc sHepruu BHYTpU
Connna. Ctpoenue ero armocdepsl. ['panymnsius.
Conneunass kopoHa. OOHapyXeHHE MOTOKa
COJIHEYHBIX HEUTPUHO. 3HAYEHUE ITOTO OTKPBITHS
U1l PU3UKHU U acTPOPU3UKU.

[IposiBeHus COJIHEUHOU
COJIHCUHBIC TISITHA, MPOTYOEpaHIlbl, BCIBIIIKH,
KOpOHAJIbHbIE ~ BBIOpOCHI ~ Macchl.  [loTokm
COJIHEYHOM Iu1a3Mbl. VMIX BIMSIHME HAa COCTOSIHUE
MarHutocepsl  3emun.  MarHuTHeie  OypwH,
MOJISIPHBIE CUSHUS H  JApyrue reodusnveckue
SBJICHMSI, BJIMSIONIME HA PAaJUOCBA3b, COOUM B
JUHUSX dnekTponepenaun. llepuon wu3MeHEeHUs
COJTHEYHOW aKTUBHOCTH.

3Be3/1a — NPUPOIHBIN TEPMOSIEPHBIN PEAKTOP.
CeeTumocTh 3Be31bl. MHOrooOpa3ue Mupa 3Be3.
Nx cnekrpanpHas Kiaccupukauus. 3Be3[bl-
TUTAHTHl U 3BE3]IbI-KapiMKu. JlnarpamMma «CnekTp
— CBETUMOCTbY». JI|BOMHBIE W KpATHBIC 3BE3[IbI.
3Be3/IHbIC CKOIIEHU. X cOCTaB U BO3pacT.

edenapr — mpupoHbIE aBTOKOJICOATEIHLHBIC
CUCTEMBI. 3aBUCUMOCTb «II€PUOJ] — CBETUMOCTb.

AKTHUBHOCTH:

3aTMEHHO-IBOMHBIE 3BE3/bI.

Bcenplmkn  HOBBIX — SABJIIEHHE B TECHBIX
cucTeMax JIBOMHBIX 3BE3/I. OTKpBITHE
«IK30IUIaHET» — IUIAHET M INIAHETHBIX CHCTEM

BOKPYT JAPYTHX 3BE3/I.

3aBHCHUMOCTD CKOPOCTH M INPOAOJIKHUTCIIBHOCTHU

Ha ocHoBe 3HaHuUii 3aKOHOB (hU3HKHU
OMHUCaHWe W OOBSICHEHUE SIBJICHUU H
npoueccoB, HabmonaeMbix Ha ColHIle.
Onuncanue: mpoueccoB, MPOUCXOISIINX
IIPU TEPMOSIICPHBIX PEAKIUSIX MPOTOH-
OPOTOHHOTO  LHMKIJIA;  OOpa3oBaHUS
NAT€H, MNPOTyOEpaHIleB U JAPYIrUx
MPOSIBJICHUA COJIHEYHOM AKTUBHOCTH
Ha OCHOBE 3HaHUM O IIIa3Me,
MOJIYYCHHBIX B Kypce (PU3HKH.

XapakTepucTrka IIPOLIECCOB
COJIHEYHOW aKTMBHOCTH M MEXaHU3Ma
UX BIIUSIHUS Ha 3€MUIIIO.

OnpeneneHue TMOHATHS — «3BE3a».
VYKazaHue MOJOKEHUs 3BE3J Ha JHa-
rpaMMe «CHEKTP CBETUMOCTbY
COTJIACHO 150, XapaKTePUCTUKAM.
AHaJIN3 OCHOBHBIX TPYII JAUArpaMMbl
«CIIEKTp — CBETUMOCTh». Ha ocHoBe
3HaHUM 10  (U3MKE:  ONHCAHHE
nyJbcaluu nedeus Kak aBTokoJieOa-
TEJIBHOTO IIpolecca; OLEHKAa BPEMEHHU
CBEYEHUSI 3BE3/bl 110 M3BECTHOM Macce

3amacos BOJIOPOJIA; OTIFICaHUE
npupoasl OOBEKTOB HAa KOHEYHOM
CTaJMH DBOJIIOIINH 3BE3/I.

Iloaroroska MpE3CHTALN u

COOOIIIEHU U BBICTYIJIEHUE C HUMH.
Pemenne 3agau
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ABOJIIOLIMM 3BE3]] OT UX Macchl. Bembllika cBepx-
HOBOM — B3pBbIB 3BE€3/1bl B KOHIIE €€ DBOJIOLINH.

KoHeuHnble cTanuu *u3HM 3Be31: OeJble Kapiu-
KU, HEWUTpPOHHBIE 3Be3/bl (IyJIbCAphI), YEpPHbIC
IBIPHI.

IIposepounas paboma

«Comnnie u CoJIHEUHAsA CUCTEMAY.

Konmponvnuasa paboma Ne 4 io teme «CoJiHiie u
3BE3/1bD».

Temvl npoexkmos unu uccie0o8anul:

«OnpeneneHue ycaoBUd BUJIUMOCTH IUJIAHET B
TekymeMm ydeOHoM rony», «Habmiomenue con-
HEUYHBIX MSTEH C MOMOUIBIO KaMepbl-OOCKYpPBD»,
«3yyeHne COJIHEYHOM AaKTUBHOCTH IO Ha-
OJIFOICHUIO COJTHEYHBIX MATeH», «OnpenencHue
temneparypel ConHI@ Ha OCHOBE H3MEpPEHUS
COJIHEUHOUW TMocTosiHHOMY, «Habmonenue Mere-
OpHOTr0 MOTOKa», «OnpeneneHue paccTosIHUSA A0
yIaJleHHbIX OOBEKTOB Ha OCHOBE H3MEpEHUs
napamiakca», «lM3ydeHne TepeMEHHBIX 3BE3]]
Pa3JIMYHOTO THUIIA.

Habnooenus (B TeneCKOI):

«Conneunsle TATHa» (Ha 3KpaHe), «JlBolHBIE
3BE3/IbD»

CTPOEHUE U 3BOJIIOIMS BCEJIEHHOM (4 )

Pa3mepsr u CTpOCHUE lNanaktuku.
Pacnonoxenue u neuxenue Connua. [lmockas u
chepuueckass mojacuctembl ['amaktuku. SAapo wu
cpayibHble  pykaBa [‘amaktuku. Bpamenue
lamakTikn u mpobiieMa «CKPBITOM»  MaccChl.
Pagnonsnyuenne mex3Be3gHoro Bemiectsa. Ero
COCTaB. Ob6nactu 3BE€3/1000pa30BaHMUS.
OOGHapyXeHue CI0XKHBIX OPraHUYECKUX MOJIEKYII.
B3auMocCBsI3p  3B€31 W MEXK3BE3IHOW CpEIBI.
[ImaneTapHble TYMAHHOCTH — OCTATKHU BCIIBILIEK
CBEPXHOBBIX 3BE3/I.

CnupanbHble, SIUTUNITUYECKUE U HETIPABUIIbHBIC
rajakTukd. WX OTJIUYUTENIbHBIE OCOOCHHOCTH,
pasmepsl, Macca, KoiuuecTBO 3Be3l. (CBepx-
MACCHUBHBIE YEpPHBIE IBIPBl B SApax TaJaKTHUK.
KBazapel u paamoramakrtvku. B3zaumonencTByro-
nye ranakTukd. CKOIUIEHUSI M CBEPXCKOIUICHUS
rajakTUK.

O6mas TEOpHs OTHOCHUTEJIbHOCTH.
Crauuonapnas Becenennas A. DitHinTeliHa. BoiBoa
A. A. O®puagMana O  HECTAIMOHAPHOCTH

Onucanue CTPOCHUS U CTPYKTYPHI
lNanmaktuku, mporecca GOpMUPOBAHUS
3B€3]] M3 XOJIOJHBIX I'a30IbLUIEBLIX 00-
JIAKOB.

N3ydyeHnne OOBEKTOB IUIOCKOM |
chepuuecKoit MOJICHUCTEM.

OObBsCHEHHE HA OCHOBE 3HAHHUU IO
bu3NKe  pasTUYHBIX ~ MEXaHU3MOB
pPagoONU3ITydCHUSI.

OmnpeneneHue  TUIOB  TajlaKTHK.
[Ipumenenne npunnuna Jomnepa mis
OOBSCHCHHSI «KPAaCHOTO CMEIICHUS.
JlokazarenscTBO CIIPaBEJIMBOCTH
3akoHa Xa00Oma mig HaOIomaTens,
PACIIOJI0KEHHOTO B JIF000H rajJaKkTHKE.

IToaroroska Mpe3CHTaIuN u
COOOITICHUH ¥ BBICTYIUICHHE C HUMH
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Bcenennon. «KpacHoe cMmelieHne» B CHEKTpax
rajJakTuKk W 3akoH Xa0b6ma. Pacmmpenue
Bcenennoit mporcxoauT OAHOPOJHO U U30TPOITHO.
l'mnoreza I'.A. T'amoBa o0 TOpsAYeM Hayaie
Bcenennoii, ee 000CHOBaHUE M TOATBEPKICHUE.
PenukroBoe wu3nmyuenue. Teopus  bompiioro
B3pbiBa. OOpa3oBaHHEe XUMHUYECKUX DIJIEMEHTOB.
DopMHUpOBaHUE TAAKTUK W 3BE31. YCKOPEHHUE
pacummpenus Bcenennoi. «TemHas sHeprus» u
AHTUTATOTEHUE.

Tema npoexma unu uccie008aHus:

«HccnenoBanue stueek benapay.

Habnooenus (B TeNECKOI):

«3Be3nnble ckomiieHust (Ilnesapi, I'mambr)y»,
«bonpmass TymaHHocte OpuoHa», «TyMaHHOCTB
AHAPOMEIBI»

"KU3Hb U PA3YM BO BCEJIEHHOM (2 1)

[IpoGiema cymiecTBOBaHHS XKWU3HU BHE 3EMIIH.
VYcnoBus, HEOOXOIUMBbIC MJISI PA3BUTHSA KU3HHU.
Iloncku xwu3Em Ha miaaHetax  CoJiHEYHOU
cuctembl. CJIOKHBIE OPTAaHUYECKUE COCIUHEHUS B
KOCMOCE. CoBpemeHHbIe BO3MO>KHOCTH
PaguoacTpOHOMHUHU U KOCMOHABTUKH JJISI CBS3U C
JIPYTUMH IUBUIN3AUSIMU. [[1aHeTHBIE CUCTEMBI Y
Ipyrux 3Be3/. UenoBedecTBO 3asiBISIET O CBOEM
CYIIECTBOBAHUH.

Tema npoekma unu UCCNIE008AHUA:
«KOHCTpyHpOBaHUE MIKOJIBHOTO TIJIAHETapUS)

Iloaroroska MpE3CHTALN Uu
COOOIIIEHUI U BBICTYIUJICHUE C HHUMH.
VYyacrtre B TUCKyCCUn

MeToanuyeckoe 1 MAaTEPUAJIbHO-TEXHHYECKOE o0ecneuyeHne y4eOHOro
npouecca, uugposbie 00pa3oBaTesibHbIE peCypcChl.

Memoouueckoe obecneuenue yuebHo2o npoyecca.
1. Boponuos-Benbsimunos, b. A., Ctpayr, E. K. Actponomus. 11 knacc. YueOHUK.

M.: dpoda, 2013.

2. Crpayt, E. K. Metognueckoe mocobue Kk yueOHUKY «AcTtpoHomms. 11 Kmacc»
aBTopoB b. A. Boponmosa-BenssimunoBa, E. K. Ctpayta. M.: [Ipoda, 2013.

MamepuaﬂbHo-mexHuueCKoe obecneuerue y'{€6H020 npoyecca.

Haansonwvie nocobus.

1. Bcenennas.

2. llpyrue raJakTHKU.

3. 3Be3IbI.

4. Jlyna.

5. Mansie Tena CoTHEUHOM CUCTEMBEL.
6.Hama ["anakTuka.
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7. I1naHeThl 3eMHOM TPYIIIIHI.
8. [llmaHeThI-TUTaHThI.

9. Comuize.

10. Ctpoenue CoiHia.

TexHuueckue cpeocmeaa.

. 'nmo6yc JlyHsl.

. 3Be3/IHBIH I100YC.

. UnTepakTuBHAs 10CKA.

. Kapra Benepsl.

. Kapra Jlynsl.

. Kapra Mapca

. Kommerorep.

. Monens HebecHoM cepsl.

. MynbTUMETUIHBIN IPOEKTOP.
10. IToxBukHas KapTa 3BE3THOTO Heba.
11. IlpunTep.

12. CrieKTpoCKoII.

13. Teneckor.

14. Tennypuii.

O©OoOoO~NO OIS, WN -

Uud)DOGble 061761306am€ﬂbel€ PECYDCHL.
HpoepaMMbl-nﬂaHemapuu.

1. CENTAURE (www.astrosurf.com).

2. VIRTUAL SKYfww.virtualskysoft.de), ALPHA.
3.Celestia (https://celestiaproject.net).

HUnmeprnem-pecypcul.
1. Stellarium — OecrutatHass mporpamMma i TPOCMOTpPa 3BE3AHOIO HeoOa,

BUPTYAJIbHBIN TJIAHETAPUH.

2. Worldwide Telescope — mporpamMma, momMoraroiias JIFOOUTEISIM acTPOHOMHHU

nccieaoBaTh BeeneHnyto.

o s

VyebHno-wemoouueckuii KOMIIEKC.

Bopounnos-BenbsimunoB b.A., ActpoHomusi. ba3zoBblil ypoBenb. 11 kiacc: yueOHUK
/" B.A. Boponnos-BenssimunoB, E.K. Crpayr. 5-¢ uszn., nmepecmotp. M.:/lpoda,
2018. - 238,[2] c. : un,, 8m.1uB. BKI. (Poccuiickuii y4eOHUK).

Crpayt, E. K. Meroguueckoe mnocobue k yueObHuky b. A. Boponioba-
BenbsimunoBa, E. K. Ctpayra «Actponomus. bazossiii yposenb. 11 kiace» / E. K.
Crpayt. — M. : [Ipoda, 2013. — 29, [3] c.

Crpayrt, E. K. IIporpamma: ActpoHomus. ba3zoBelii ypoBens. 11 kiacc : yueOHO-
meroandeckoe nmocodbue / E. K. Ctpayr. — M. : llpoda, 2018. — 11 c.

Actponomus // Dunukoneaus s aeteil. - M.: ABanra+, 1997. - 686 c.

IaBpmioB M.I'. 3Be3mnbIil MUp: COOPHUK 3a7ad MO ACTPOHOMHUU U KOCMHUYECKOU
dusmke. - M., 1998 - 99 c.

3agaun MockoBCcKOM acTpoHomuyeckoi onumnuaasl 2003-2005. M.: MO, 2005.
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http://www.astrosurf.com/
http://skyfww.virtualskysoft.de/
http://skyfww.virtualskysoft.de/
http://celestiaproject.net/
http://biblprog.org.ua/ru/stellarium/

7. Kynuxosckuii [L.I". CnpaBounuk moOutens actponomud. - M.: Hayka, 2010.

8. Cypnun B.I'. Actponomuueckue 3agaun ¢ pemenusimu. M.: YPCC, 2010.

9. IlIkonbHplli acTpoHOMHUYECKHM KajeHaapb Ha 2017/2018 yueOHbli TOm. M.:
JIPO®A, 2017.

10.®eiirun O.0. [lopazurensHas Beenennasa. M. : Dkemo. 2011.

11.TTonog C., IIpoxopoB M. 3Be3abl: *Ku3Hb nocie cmeptu. M.: Bek-2, 2007.

12.Pupnar . Actporomus. [Tonnas sunuknonenus. M.:ACT, 2007.

13.Poysn-Po6uncon M. Kocmomorus. M.:PX]I, 2008.

14.Pyoun C.I'. YcrpoiictBo Hamieit Beenennoit. M.: Bek-2, 2006.

15.Topu K. UepHble ObIpbl U CKIAIKU BpeMeHH. Jlep3koe Hacieaune DiHIITeHa. M. :
OMIJI

16.®Deiirun O.0. Taiinbr Beenennoii. U: ®axrop, 2008.

17.®eitrun O.0. bonbmioit B3peIB. M.: Dkemo, 2009.

18.XBan M.II. HeucroBas Bcenennas: ot bosbpmoro B3peiBa 10 YCKOPEHHOTO
pacmmpenus, OT KBapkoB 110 cyrepctpyk. M.: YPCC, 2006.

19.Xoxunr C., Mnogunos JI. Kparuaiiiias ucropust Bpemenu. M.: Amdopa, 2006.

20.Xokunr C. YepHsble abIpbl U MoJIofbIe BeenieHHbIe. M.: Amdopa, 2006.

21.Yepemnamryk A.M. Uepnsie asipsl Bo Beenennoit. M.: Bek-2, 2005.
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Ilnanupyemble pe3yJbTaThl 0OCBOEHHS Kypca

BbInyCKHUK HAYYUTCH:

— CaMOCTOSITEJILHO OMNPENENATh IEIH, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4u B 00pa3oBaTEIbHOM JACATEILHOCTH U KU3HEHHBIX CUTYaIIUSIX;

— OILICHUBATh PECYPChl, B TOM YHCJIE BpeMsl U JAPyrue HeMaTepualbHbIE PECYPCHI,
HEO0OXOIMMBIE JIJIsl JOCTHXKEHUS OCTABJICHHOW paHee 1eIH;

— COIOCTABJIITh UMEIOIITUECS BOZMOKHOCTU U HEOOXOIUMBIE JIJISl IOCTHUXKEHUSI 1IEeTTU
pecypchl;

— OpraHu30BbIBaTh d(H(PEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX JIJISI TOCTHKECHHUS
MMOCTaBJIICHHOM 11E€JIH;

— OMPENENIATh HECKOJIBKO MYTEW TOCTUKEHUS TOCTABICHHOM LIETH;

— BBIOMPATHh ONTUMAJBHBIA TYTh JOCTHXKEHUS II€JH, y4UThIBasg 3PGEKTUBHOCTD
PacxoJI0BaHUsI PECYPCOB M OCHOBBIBASCH HA COOOPAKEHUSAX ITHUKU U MOPAJIH;

— 3a/1aBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOXHO ONPENENIUTh, YTO IIEIb
JIOCTUTHYTA;

— COIOCTAaBJIATh TOJYYEHHBIA pe3yJbTaT ACATEIbHOCTU C MOCTaBJICHHOW 3apaHee
LEJIbIO;

— OIIGHUBATh TIOCHEACTBUSl JOCTHXKCHHUS TIIOCTABJICHHOM 1eIu B  y4yeOHOU
NEeATEeIbHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPYKAIOIIUX JTFOJIEH;

— KPUTHYECKHU OIICHUBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO C Pa3HBIX TO3UITN;

— pacmo3HaBaTh U GUKCUPOBATH MPOTUBOPEUHS B MHOOPMAITMOHHBIX UCTOYHUKAX;

—  UCIOJNb30BaTh  pPA3JUYHBIE  MOJICIbHO-CXEMATHUYECKUE  CpPEACTBA s
MIPE/ICTABJICHUS] BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX TTPOTUBOPEYUHIA;

— OCYIIECTBIISITh PAa3BEPHYTHIN HHPOPMAIIMOHHBIN MOMCK U CTAaBUTh HA €r0 OCHOBE
HOBBIC (yueOHbIE U TIO3HABATEILHBIC) 3a/1a4H;

18



— HCKaTh M HAXOUTh 00O0OIIEHHbIE CIOCOOBI PEIICHU 3a/1aY;

— MPUBOJIUTHh KPUTHYECKHE apPTYMEHTHI KaK B OTHOIIIEHUH COOCTBEHHOTO CYXKICHHUS,
TaK U B OTHOIIEHUU JCUCTBUU U CYKICHUU IPYroro;

— aHAJIM3UPOBATh U MPE0OPA30BBIBATH MPOOIEMHO-TIPOTUBOPEUUBBIE CUTYAIIUH;

— BBIXOJUTH 32 PaMKH y4yeOHOTO NpeIMeTa U OCYIIECTBIATH II€JIC€HANPABICHHBIM
MOKCK BO3MOXXHOCTH IIMPOKOTO MIEPEHOCA CPENICTB U CIIOCOOOB JEHCTBUS,

— BBICTpaWBaTh WHJWBHUIYAIbHYIO OOpa30BATENbHYI0 TPACKTOPHUIO, YUHUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

— MEHSTh U yJIEpKUBATh Pa3HbIC MO3UIMK B MO3HABATEIBHON NEATETbHOCTH (OBITH
VICHHUKOM U y4duTeneM; (GopMyIHpoBaTh OOpa30BATEIbHBIA 3alpoC W BBITIOJIHATH
KOHCYJIbTAaTHBHBIC (DYHKIIMA CaMOCTOSITEIIBHO; CTaBUTh NPOOIeMy M paboTaTth Haa €e
pelIeHUEeM; YIIPABISTH COBMECTHOM MO3HABATEIBHOM NESITEIbHOCTHIO U IOTUYMHSTHCS).

— OCYILIECTBIISITH JAEIOBYI0O KOMMYHHMKAIMIO KAaK CO CBEPCTHUKAMH, TaK M CO
B3pOCJIbIMHU (KaK BHYTpHU 00pa30BaTeIbHOM OpraHu3aluu, Tak U 3a ee MpeaeaaMu);

— MpPU OCYIIECTBJICHUM TPYNIOBOM pabOThl ObITh KaK PYKOBOAMUTEIEM, TaK M
YJIEHOM MPOEKTHOM KOMaHIbl B pa3HbIX poJsiX (FEHEpaTOpOM UJIEH, KPUTHUKOM,
UCIIOJIHUTEJIEM, TTPE3EHTYIOIUM U T.11.);

— Pa3BEpPHYTO, JOTUYHO U TOYHO M3JaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BAHHEM
aJICKBAaTHBIX (YCTHBIX U TUCBMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(MIUKTOTCHHBIE CUTYAllUUd U TIPEIOTBpAIIaTh KOHMIUKTHI 10 UX
aKTUBHOMU (pa3bl;

—  KOOPJUHMPOBATH M  BBINOJHATH pabOTy B YCJIOBUSAX BUPTYaJIbHOTO
B3aUMO/JICUCTBUS (MJIM COUETAHUS PEATbHOTO U BUPTYAILHOIO);

— COIJIaCOBBIBATh IMO3MIIMU YJIEHOB KOMaHJbl B Mpoliecce padoThl HajJ OOIIMM
MPOYKTOM/PEIICHUEM;

— TPEeACTaBIATh MYOJWYHO pe3yJbTaThl WHAMBUIAYyAIBHOM U TPYHIOBOM
NEATEIIBHOCTH KaK Mepesl 3HAKOMOMW, TaK U NIEpe] HE3HAKOMOM ayITUTOPUEH;

— MoAOUpaTh MAPTHEPOB JISl JEJIOBOM KOMMYHMKAIIMM, UCXOJ U3 COOOpaKEHUI
PE3yJAbTaTUBHOCTU B3aUMOJICUCTBUS, @ HE JIMYHBIX CUMITATHUH;

— BOCIIPUHUMATh KPUTHYECKUE 3aMEUaHUs KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO M €MKO (opMyJIHpOBaTh KaK KPUTHUYECKHE, TaK U OJIOOpUTETHHBIC
3aMeUYaHus B aApec APYruxX JIOJed B paMKax JIeIOBOM M 00pa3oBaTelbHOU
KOMMYHUKAIIH, U30eras Mpy TOM JJUYHOCTHBIX OIEHOYHBIX CYXKICHUM.

Pe3yabTaTrhl M3y4eHHsl ACTPOHOMMHU B CpeaHell IIKoJie NpeACTABJEHbI 10
TeMaM.

ACTpoHOMMSI, ee 3HAYEHHE U CBA3b C APYTMMHU HAYKAMH

3HATH M MIOHMMATH:

— BOCHPOU3BOAUTH CBEJCHUS MO UCTOPUM Pa3BUTHUS aCTPOHOMHUHM, O €€ CBS3SIX C
(bU3UKON U MaTEeMaTUKOM;

— HCIOJB30BaTh IMOJYYCHHBIC paHEe 3HAHUS Il OOBSICHEHUS YCTPOMCTBA M
MPUHITUIIA padOTHl TENECKOIa.— BOCIPOU3BOAUTH OMpPENCICHUS TEPMHUHOB W TIOHATHMA
(co3Be3aue, BbICOTa U KyJlbMHUHaNUs 3Be3l W COJHIA, SKIUITHKA, MECTHOE, MOSICHOE,
JIETHEE U 3UMHEE BpEMS);

— OOBSCHITH HEOOXOAMMOCTh BBEJICHUS BUCOKOCHBIX JIET U HOBOTO KAaJICHJIAPHOTO
CTHJIS;
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— OOBSCHATH HAOJI0JaeMbIE HEBOOPY>KEHHBIM TJIa30M JBIKeHUs 3Be31 1 CoHIa Ha
pPa3IUYHBIX reorpadUyuecKnX IMUPOTaX, NBKeHHEe W (a3bl JIyHBI, MPUYHHBI 3aTMEHUN
JIynbl u ConHIa;

— MPUMEHSIThH 3BE3JIHYI0 KapTy JJIA IMOUCKAa Ha HeOe OMNMpeAcCHHBIX CO3BE3AUN U
3BE3/I.

Crpoenune CoJIHEYHOM CHCTEMbI

3HATh M NOHUMATH:

— BOCHPOM3BOJWUTH HCTOPUYECKHE CBEACHHMS O CTAaHOBJICHMM W Pa3BUTHH
TEJMOLICHTPUYECKON CUCTEMBI MUPA;

— BOCIIPOM3BOJUTH OMNPEICICHUS TEPMUHOB U TOHATUN (KOH(UTypalus IJIaHeT,
CUHOJIMYECKHI W CHAECPUYECKUN MEepUOAbl OOpalleHHs] IUIaHET, TOPU30HTAIbHBIN
napasiakc, yriaoBble pa3Mepbl 00bEKTa, aCTPOHOMHUYECKAs €UHUIIA);

— BBIYUCHATH PACCTOSHUE 10 IUIAHET MO TOPU30HTAIBHOMY MApAJLIAKCY, a HX
pa3Mepsl — IO YITIOBBIM pa3MepaM M pacCTOSHUIO;

— ¢opmynupoBarh 3akoHbl Kemnepa, ompenenarb Macchl IJIAHET HAa OCHOBE
TPETHEr0 YTOYHEHHOT0) 3akoHa Kemiepa;

— OIUCHIBATh OCOOCHHOCTH JBHKEHUS Ten COJHEYHOM CHUCTEMbI IOJ JEHCTBHEM
CHWJI TATOTEHUS 0 OpOUTAM C PA3IUYHBIM HKCHEHTPUCUTETOM;

— OOBSACHATH NPUYMHBI BO3HUKHOBEHMsI NMPUIMBOB Ha 3e€Mji€ M BO3MYIICHHUH B
nBrkeHun Ten COJTHEYHOUM CHCTEMBI;

— XapaKTepHu30BaTh OCOOEHHOCTH JIBHXKEHHSI 1 MAaHEBPOB KOCMUYECKHX aIlllapaToB
1u1st uccnenoBanus Tesl COJIHEUHOW CHCTEMBI.

Ipupoaa rea CoiHeYHON CHCTEMBbI

3HaTh M IOHUMATD:

— (popmynupoBaTh 1 0OOCHOBBIBATH OCHOBHBIE MOJIOKEHUSI COBPEMEHHON TUITOTE3bI
0 opmupoBanuu Bcex Tes1 COTHEUHON CUCTEMBI U3 €MHOTO ra30IbUIeBOro 001aKa;

— onpenenaTs U pasnnyate NoHATUS (ConHedHas cucTteMa, IJIaHeTa, €€ CITyTHUKH,
IJIAaHEThl 36MHOW TPYMIbI, TUIAHETHI-TUTAHTHI, KOJIbLIA IUIAHET, Majble Tela, aCTEPOUJIbI,
IUTAHEThI-KapJIMKU, KOMETbI, METEOPOU/IbI, METEOPHI, OOJUIbI, METEOPUTHI);

— OIUCHIBAaTh NpUpoAY JIyHbI U OOBSACHATH NPUUYUHBI €€ OTIIMYUS OT 3eMJIH;

— IIEPEYMCIIATh CYLIECTBEHHBIE pPa3au4Msl NPHUPOABI [BYX TpyHN IUIAHET H
OOBSICHATH MPUYMHBI X BOZHUKHOBEHUS;

— MpOBOJIUTH cpaBHeHHEe Mepkypusa, Benepsl 1 Mapca ¢ 3emiield mo penbedy
MOBEPXHOCTU U COCTaBy arMocdep, YKa3blBaTh CIEIbl 3BOJIOLHUOHHBIX H3MEHEHUN
MPUPOIBI ATUX TJIAHET;

— 0OBSICHATh MEXaHU3M NapHUKOBOTO 3 dekTa u ero 3HaueHue st GOpMUPOBAHUS
Y COXpaHEHUsl YHUKAJIbHOUN MPUPOIbI 3eMJIIH;

— OIIMChIBAaTh XapaKTEepHble OCOOEHHOCTH MPUPOJbl IUJIAHET-TUTAHTOB, UX
CIIyTHUKOB U KOJIELI,

— XapakTepu3oBaTh MNpUpoay Majiblx Ted COJHEYHOM CHUCTEMBI U OOBICHSTH
IIPUYMHBI X 3HAYUTEJBbHBIX Pa3Inyuil;

— ONKUCHIBATh SBJCHMS MeTeopa U Oonmjaa, OOBACHATH MPOLECCH, KOTOpHIE
MPOUCXOAAT MPHU JABWKEHUU TeJl, BIECTAOIIUMX B arMocdepy IUIaHEThl ¢ KOCMHUYECKOU
CKOPOCTBIO;
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— OIMKCBIBATH ITOCJIICACTBUA IIAACHUA HaA 3emiro KPYIIHBIX MCTCOPHUTOB,
—  OOBSACHATH CYIIHOCTb aCTepOHI[HO-KOMeTHOﬁ OIIaCHOCTH, BO3MOXHOCTH H
CITOCOOBI €€ NpeaoTBpalICHUA.

CoJiHIe " 3Be31bI

3HaTh M IOHUMATh:

— OMpPENENATh U pa3audaTh NOHATHUA (3BE€3/1a, MOJICNb 3BE3/Ibl, CBETUMOCTh, IMapCeK,
CBETOBOM rop);

— XapaKTepu30BaTh (hu3nueckoe cocTossHue BemiecTBa CoHIla U 3B€3/1 U UICTOUYHUKHU
WX DHEPTUH;

— ONUCHIBaTh BHyTpeHHee cTpoeHue CoJHIa W CcrocOoObl Mepeiaadyd SHEPTruu U3
LIEHTPa K NOBEPXHOCTH;

— OOBSACHATBMEXaHW3M BO3HUKHOBEHMs Ha COJIHIIEC TPAHYJIISAIUHU U TISTEH;

— ONKCHIBATh HAOJIIOAAEMBbIE MPOSBICHUS COJTHEUHON aKTUBHOCTH U UX BIIUSIHUE HA
3eMitio;

— BBIUUCJIATH PACCTOSTHUE J10 3B€3]] 110 TOJIMYHOMY Mapajuiakcy;

— Ha3bplBaTh OCHOBHBIC OTJIMYMTEIbHBIE OCOOCHHOCTH 3Be3J] Pa3IUYHBIX
MOCJIEIOBAaTEILHOCTEN Ha TUarpaMMe «CIIEKTP— CBETUMOCTBY;

— CpaBHUBATh MOJICJIM PA3JUYHBIX THUIIOB 3B€3]1 ¢ MoAebl0 CoJHIIa;

— 0OBSICHSTH MPUYHMHBI U3MEHEHUS CBETUMOCTH IIEPEMEHHBIX 3BE3/I;

— OIKUCHIBATh MEXAHU3M BCIIBIIIIEK HOBBIX U CBEPXHOBBIX;

— OIICHUBATh BPEMsI CYIIIECTBOBAHUSI 3B€3]] B 3aBUCUMOCTH OT UX MAaCChI;

— OMUCHIBATH ATAIbI (POPMUPOBAHUS U HBOITIOLIMH 3BE3/IbI;

— XapakTepu3oBaTh (PU3MYECKUE OCOOCHHOCTHM OOBEKTOB, BO3HHUKAIOIIUX Ha
KOHEUHOW CTaJIMM IBOJIIOIIUH 3BE3/1: OCJIbIX KapJIMKOB, HEUTPOHHBIX 3BE3/l U YEPHBIX JBIP.

Crpoenue u 3BoJIo1IusA BeesieHHOM

3HaTh U NOHUMATH:

— OOBSCHATH CMBICH MOHATHH (KocMmosorus, Bcenennas, moxaens BceneHHOM,
Bonb1110#i B3pbIB, pETMKTOBOE U3ITyYECHUE);

— XapaKTepu30BaTh OCHOBHBIE TTapaMeTphl ['anakTuku (pa3Mepsl, COCTaB, CTPYKTypa
Y KUHEMATHKA);

— ONpPEAENATh PACCTOSHUE JO 3BE3AHBIX CKOIUICHWN M TaJaKTUK 1o edeunaMm Ha
OCHOBE 3aBUCHUMOCTH II€PUOJI — CBETUMOCTBY;

— pacro3HaBaTh TUIIBI TATAKTUK (CIIUpaIbHBIC, JTUNITUYECKUE, HETTPABUIIBHBIC);

— CcpaBHMBATh BBIBOABI A. DuHmTENHAa U A. A. OpraMaHa OTHOCUTEIBHO MOJEIU
Bcenennoi;

— 00OCHOBBIBATh CIPaBEIMBOCTh MojAen DPpuamaHa pe3yjbTaTaMu HaOII0ACHUN
«KpPACHOTO CMEUIECHUS» B CIIEKTPAX TajJaKTHUK;

— (hopMyHpoBaTh 3aK0H Xab0J1a;

— OMNpENENATh PACCTOSTHUE JI0 TaJaKTUK Ha OCHOBE 3aKOHa Xa00:1a; Mo CBETUMOCTH
CBEPXHOBBIX;

— OIICHUBATh BO3pacT BceneHHol Ha OCHOBE IMOCTOSTHHOM Xa0071a;

— MHTEPIPETUPOBATH OOHAPYIKEHNE PEIUKTOBOTO M3ITYUYEHUSI KaK CBUICTEIHCTBO B
M0JIb3y TUIIOTE3bI ropsiuer BeenenHou;

— KJaccU(UIMPOBaTh OCHOBHBIE TEPUOABI JBOJIONUK BceneHHol ¢ MOMEHTa
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Havaja ee paclumpeHus — boapmoro B3pbIBa;

— HHTEPIPETUPOBATH COBPEMEHHBbIE JaHHbIE 00 YCKOPEHUH paCIIUPEHHS
BceneHHON Kak pe3ynbTara JIEHUCTBHS AHTUTATOTEHUS «TEMHOM DJHEPrumM» — BHUAA
MaTEepUH, IPUPOJA KOTOPOH €I1le HEU3BECTHA.

7Ku3nb u pa3ym Bo Bceesnennoii

3HaTh U NOHMMATD:

— CUCTEMATU3UPOBATh 3HAHMS O METOaX UCCIEAOBAHUS U COBPEMEHHOM COCTOSIHUH
npoOiiemMbl  CYHIECTBOBaHUS KM3HU BO Bcenmennoit. O0ecneyuTh JOCTHXKEHUE
IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS OCHOBHOW 00pa30BaTEIhLHON MPOTPAMMBI, CO3/1aTh
OCHOBY [IJIi CAMOCTOSITEJTLHOTO YCIEITHOTO YCBOCHHS OOYYaIOIMIUMHKCS HOBBIX 3HAHWMA,
YMEHUH, BUJIOB ¥ CTIOCOOOB JIEITEIILHOCTH JOHKEH CUCTEMHO-IEATeILHOCTHBIN moaxoa. B
COOTBETCTBHUH C 3THM ITOJX0I0OM UMEHHO aKTUBHOCTh 00YJArOIITUXCs TIPU3HAETCS OCHOBOU
JOCTUKEHUS Pa3BUBAIOIIUX 1eJIel 00pa30BaHUs

— 3HAHUS HE TIEPEIAI0TCS B TOTOBOM BHJIE, a JTOOBIBAIOTCS yYAITUMHUCS B MPOIECCE
MO3HABATENIbHON  AesTeNbHOCTH. OJHUM U3 TMyTell TOBBIIEHUS MOTHBAllUA U
ahpexTuBHOCTH y4eOHON JEATETLHOCTH B CpEJHEH IIKOJe SBISETCS BKIIOUCHUE
yUYaluxcsi B y4eOHO-HCCIIEIOBATEIBCKYI0O M MPOCKTHYIO JEATEIBHOCTb, KOTOpas HUMEET
CJIeIyIONIEe OCOOEHHOCTH:

1) menu ¥ 3a7a4d 3THX BHJOB JCSATCIBHOCTH YYalllUXCS OINPEICNISIOTCA KaK HMX
JUYHOCTHBIMU MOTHBAaMHM, TaK U COIMAJIBHBIMH. JTO O3HAYAET, YTO TaKas JESATEIbHOCTD
J0JDKHA OBITh HAaIpaBje€HA HE TOJHKO Ha TOBBIIMICHHE KOMIIETCHTHOCTH TOJIPOCTKOB B
MIPEAMETHOW O0JIaCTH OIpPEACIICHHBIX YYeOHBIX TUCIUILINH, HE TOJIBKO Ha Pa3BUTHE UX
CITOCOOHOCTEM, HO U Ha CO3/IaHUE MIPOIYKTa, UMEIOIIETO 3HAUUMOCTh JIJISI IPYTHX;

2) y4eOHO-UCCIIeOBATEeNIbCKass M TMPOCKTHAS JCATCIBHOCTh JIOJDKHA OBITh
OpraHu30BaHa TaKUM 00pa3oM, YTOOBI ydalIuecs CMOTIIA PeaIu30BaTh CBOU MOTPEOHOCTH
B OOIICHHUH CO 3HAYUMBIMHU, peEePEHTHBIMH TPYIIITAMH OTHOKJIACCHUKOB, YUUTENIEH U T. 1.
CTpost pa3IM4YHOTO poOJia OTHOLIEHUS B XOJI€ IIEJICHANPABICHHOM, TOMCKOBOW, TBOPUYECKOMN
U TIPOJIYKTUBHOU NIEATETLHOCTH, TIOJIPOCTKH OBJIAJIEBAIOT HOPMAMH B3aHMMOOTHOIIICHUN C
pPa3HBIMU JIIOJABMHU, YMEHUSMH TMEPEXOJUTh OT OJHOrO0 BHJA OOIIEHUS K JAPYromy,
MpUOOPETAIOT HABBIKM WHIAMBUIYaTbHON CaMOCTOSITEIbBHOW PaOOThl U COTPYAHUYECTBA B
KOJUICKTHUBE;

3) opranuzamus y4eOHO-HCCIICIOBATEIbCKUX M IPOCKTHBIX PaldOT IIKOJIHHUKOB
o0ecreuynBaeT COYETaHHE PA3IUYHBIX BHUJIOB ITO3HABATEIBHOW JAEsITEIbHOCTH. B 3THX
BHJIaX JEATEILHOCTH MOTYT OBITh BOCTPEOOBaHBI ,ITPAKTUYECKH JIFOOBIC CIIOCOOHOCTH
MOIPOCTKOB, PEATM30BAHBI JJMYHBIE TIPUCTPACTHUS K TOMY WJIM HHOMY BUIY ACATEIHHOCTH.

B pe3yabrare y4eOHO-HCCIEI0BATEJIHLCKON M TPOEKTHON JAesiTeJIbHOCTH
BBINMYCKHUK MOJYYHUT MpPeACTABJIEHHUE:

— 0 (unocopckux U METOAOJOTMYECKUX OCHOBAHUSIX HAYYHOU ACSATEILHOCTH U
HAyYHBIX METOJIaX, MPUMEHSICMBIX B UCCIICIOBATEIHLCKON U MPOSKTHOMN JACATEIHHOCTH;

— 0 TaKWX MOHATHSX, KaK KOHIIEMIUS, HAy4YHas THUIOTE3a, METOJM, DKCIEPUMEHT,
HaJIS)KHOCTh TUTIOTE3bI, MOJICNIb, METO] COOpa 1 METOJ] aHAJIN3a JIAHHBIX;

— O TOM, Y€M OTJIMYAIOTCS WCCIEAOBAaHUS B TyMaHUTApHBIX OOJACTAX OT
WCCJICIOBAHHM B €CTECTBEHHBIX HAYKaX;

— 00 HUCTOpUU HAYKH;
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— 0 HOBeHIIMX pa3paboTKax B 00JIACTH HAYKU U TEXHOJIOTUH;
— 0 TIpaBWjIaX M 3aKOHAaX, pEryJupyloIlMX OTHOWIEHUS B  HAy4HOH,
N300peTaTeNbCKON U NCCIIE0BATENBCKON AESITEBHOCTH.

TpeOoBaHus K YPOBHIO NOATOTOBKH y4amuxcsi (0a30BbIil YPOBEHbD)

HOJIZKHBI 3HATH:

— CMBICJI TIOHSTHI: aKTUBHOCTb, ACTEPOUJI, ACTPOJIOTHS, aCTPOHOMHUS, acCTpoPHU3HUKa,
aTMocdepa, 60711, BO3MYIICHHS, BOCX0]l CBETUIIA, BpallleHHe HeOecHbIX Tel, Beenennas,
BCIIBIIIIKA, ['alakKTHKa, TOPU30HT, TPAaHYJbl, 3aTMEHHUE, BU/bI 3BE3/, 30[MaK, KaJCHIaph,
KOCMOTOHHS, KOCMOJIOTHSI, KOCMOHAaBTHKA, KOCMOC, KOJIbI]a IUIAHET, KOMETHI, Kpartep,
KyJIbMUHAIINSI, OCHOBHBIE TOYKH, TJUHUHU U TUIOCKOCTH HEOSCHOU cepbl, MarHuTHas Oypsl,
Meraranaktuka, METEOp, METEOPUT, METEOPHBIE TENO, NO0KIb, NOTOK, Mneunbii [lyTs,
Mopsi U Mmartepuku Ha JlyHe, HeOecHas MeXaHWKA, BUAMNMOE W PEaIbHOE IBIDKCHHE
HEOECHBIX TEI W HMX CHCTeM, oOcepBaropusi, opOWTa, TIJIaHETa, MOJSIPHOE CHUSHHUE,
npoTyOepaHel], CKOIUIEHHWE, CO3BE3AUs W MX KilaccuPUKaius, COJHEYHass KOpOHa,
COJIHIIECTOsIHUE, cocTaB COJIHEYHOM CUCTEMBI, TEJIECKOIl, TEPMUHATOP, TYMAHHOCTb, (ha3bl
JIynsbl, potochepHbie pakensl, xpoMocdepa, uepHas Abipa, IBOIIONHUS, SKIUIITHKA, SJIPO;

— omnpezeneHus: PU3NYECKUX BETUYMH: aCTpPOHOMHUYECKasi eAnHUIA, adenuii, 6ieck
3BE3/IbI, BO3PACT HEOECHOTO Tela, Mapajulakc, Mapcek, Nepuo, nepurenui, Gusnyeckue
XapaKTEpUCTHUKU IUJIAHET U 3BE3[, UX XUMHUYECKUI COCTaB, 3BE3/IHASI BEJIMYMHA, PAJUAHT,
paguyc CBETHJIA, KOCMUYECKUE PACCTOSIHUS, CBETUMOCTh, CBETOBOU T'OJl, CKATHE IUIAHET,
CUHOJUYECKHUI U CUJIEPUUYECKUI TTEPUOJ, COJIHEUHASI aKTUBHOCTb, COJTHEYHAsI MOCTOSIHHAS,
criekTp cBeTamuxcs te’a COTHEUHON CUCTEMBI;

— cMBICIT paboT u (GopMyIUpPOBKY 3akoHOB: Apucrotens, Iltomemes, ['amunes,
Konepnuka, bpyHno, JlomonocoBa, I'epmiens, bpare, Kemnepa, HsroTtona, JleBepsbe,
Anawmca, ['annes, benononsckoro, bpenuxuna, Ctpyse, ['epimmnpynra-Paccena, Xa06:a,
Honnepa, @puamana, DUHIITEHA;

yMeETh:

— UCTOJIb30BaTh KapTy 3BE3THOTO HeOa JJIsi HAXOXKIACHHUS KOOPJUHAT CBETHIIA,

— BBIPAXKATh PE3YJbTaTbl U3MEPEHHM M PACUCTOB B €AMHULAX MEXIyHapOIHOU
CUCTEMBI;

— MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOIb30BaHUSI ACTPOHOMUYECKUX 3HAHUI
0 HEOECHBIX TeJlaX U UX CHUCTeMaXx;

— peliaTh 3a/1a4yv Ha IPUMEHEHUE U3YUYEHHBIX aCTPOHOMHYECKUX 3aKOHOB;

— OCYIIECTBJSITb CaMOCTOSITEJIbHBIA TMOWCK HH(OpPMAIIUU €CTECTBEHHOHAYYHOTO
COJIEp>KaHMs C UCTIOJIb30BAHUEM PA3UYHBIX UICTOUHUKOB, €€ 00pabOTKYy U MpECTaBIICHHUE
B pa3HbIX opMax;

BJIAJIETh KOMIICTCHIIUSIMU: KOMMYHHUKATHUBHOM, pe(ICKCUBHONU, JIMYHOCTHOIO
CaMOpPa3BUTHS, IIEHHOCTHO-OPUEHTAIIMOHHON, CMBICIIONOUCKOBOM, U MPOdeCCHOHATBHO-
TPYJIOBOTO BBIOOpA.
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KanennapHo-teMaTn4yeckoe JIAHNPOBAHHME MO ACTPOHOMUH

32 gyaca

Ne ypoka

Tema ypoka

KoJs-Bo 4yacoB

Teopus

JII3

AcCTpoHOMMSI, ee 3HAYEHHE U CBA3b C APYTMMU
Haykamu (2 4)

2

1-2

Uro uzyuaet actponomusi. Habmonenuss —
OCHOBA aCTPOHOMHUU

IlpakTHyeckne OCHOBBI ACTPOHOMUM (4 1)

3Be31bl U co3Be3aus. HeOecHble KOOPIMHATEI.
3Be3aHbIC KapThl Buanmoe aBukeHne 3Be37 Ha
pa3IMyYHBIX TeorpaduyecKux MIMpoTax

5-6

[Ipaktrueckoe 3anstue Nel. ['oguuHoe nBHXKEHKE
Comnna. Oxnunrtuka. J[Buxenue u ¢gaspl JIyHBL.
3atmenusa Comnnua u JIyasl. Bpems u kaneHaapb

Crpoenne CotHeUHOM cucTembl (6 1)

7-8

Pa3ButHe npeacTaBieHud O CTPOCHHH MUpa.
Konduryparmu minaner. CHHOIMYECKUN TIEPHOI.

9-10

3akoHbI ABIKeHUA IU1aHeT COTHEYHOM CHCTEMBL.
Onpenenenue pacCTOSHAN U pa3MEPOB TEN B
ConHeuyHoM cucTeMe.

11-12

[TpakTuueckoe 3anstue No2. PaGoTa ¢ miranom
ConneuHoit cucreMmbl. OTKpBITHE U IPUMEHEHUE
3aKOHA BCEMUPHOTO TATOTEHUS

JIBM>KEHME UCKYCCTBEHHBIX CITyTHUKOB U
kocmuueckux anmnapatoB (KA) B Conneunoi
CUCTEME

IIpupoaa tesa CosiHeyHo# cucTtemsl (8 4)

13-14

ConHedHast cucTeMa Kak KOMILUIEKC Tell,
MMEIOIINX O0LIEe MPOUCXOKICHUE.
3emuia u JIyHa — JIBOiHas MmiaHeTa

15-16

JIBe rpynmnsl maner. [Ipupoaa mianer 3eMHoOU
TPYIIIbI

17-18

[Ipaktuueckass pabora Ned  «OmpeneneHue
reorpau4eckoil IUPOTHI(IOATOThI) MECTHOCTH
IIPU MIOMOIIY COJTHEYHBIX YACOB)

[Ipaktuueckass pabora NeS  «Ompenenenue
reorpau4eckoil MMPOThl MECTHOCTH MO BBICOTE
[TosstpHOM 3BE3BI»

19=20

Marnsie Tena ConHEYHOM CUCTEMBI (ACTEPOU/IBI,
KapJIMKOBBIE TUIAHETHI M KOMETHI) . MeTeopsl,
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00JMABI, METEOPUTHI

Counue u 3Be3bl1 (6 4)

21-22

COJ'IHI_ICZ €Tr0 COCTaB U BHYTPCHHEC CTPOCHUC.
ConHeyHast akTUBHOCTD U €€ BIIMSHHE Ha 3eMITIO

23-24

®usnueckas npupona 3se31. [lepemenHsie u
HECTALIMOHAPHBIE 3BE3/1bI

25-26

[Ipaktrueckas padora Ne6 «OmnpeneneHue ducen
Bonbsda Ha ocHOBE HAOMIOACHUS B TEJIECKON WA
no cHumkaMm Connnay. IIpoBepounas pabota
«Connne u ConHeyHas CUCTEMa

Crpoenue u 3Boawnust Beenennoii (64)

217-28

Hama ["'anaktuka

29-30

[Tpaktiueckass pabora Ne7  «OmpeneneHue
napaMeTpoB 3BE3]] C TIOMOIIbIO JHArpPaMMBbl
['epummpynra—Paccena»

31-32

Kontponsnas pabora No2 o TEeMeE
«ConHue u 3Be3abl. CTpPOEHHE U HABOJIIOLMS
Bcenennoin»

Hroro 32 u

22

10

25




DopMBI B CpeICcTBAa KOHTPOJIS

OO0111e€ KOTMYECTBO MPAKTUYECKUX PAa0OT, TPOBOIUMBIX MPU M3YUYEHUU PA3TUYHBIX
TeM — /:

IIpakmuueckas paboma Nel «VI3yueHue BUIUMOTO 3BE€3IHOTO HEOa»

IIpakmuueckasa paboma Ne2 «OrnpejeneHne >KBATOPUATBHBIX (TOPU30HTAIBHBIX)
KOOPJIMHAT CBETUJI 3BE3JHOTO HEOA»

IIpakmuueckas paboma Ne3 «OrnpeeneHre MaKCUMaJIbHON pa3HUIIbI BPEMEHU IS
IIKOJIBHOTO JIBOPA U KJIIACCHOW KOMHATBI»

Ilpakmuuecxasa paboma Ne4 «OnpeneneHue reorpaduuecKol ITHUPOTHI(IOITOTHI)
MECTHOCTH MPH MTOMOILY COJTHEYHBIX YAaCOB

Ipaxmuueckaa paboma Ne5 «Onpeznenenue reorpad@uyeckoil MUPOTHI MECTHOCTH
1o BeicoTe llomsipHOM 3BE3 B

Ilpakmuuecxas paboma Ne6 «Onpenenenne uncen Bonbha Ha ocHOBE HAOMIOACHUS
B TEJIECKON WM 110 cCHUMKaM COJIHLIa»

Ilpakmuueckasa paboma Ne7 «OrnpeneneHue NapaMeTpoB 3Be3]l C MOMOIIBIO
nuarpammel [ epiimmpynra—Paccenay

OO011iee  KOJIUYECTBO KOHTPOJIbHBIX PabOT, MPOBOIUMBIX IOCJHE H3Y4YEHHUS
Pa3IUYHBIX TEM — 2

Konmponvuas paboma Nel o teme «Ctpoenne ComHEUHOM cucTeMbl. Ouznueckas
npupoaa Tes1 COJIHEUHON CUCTEMBD)

Koumponvnas paboma Ne2 no teme «Comuiie u 3Be31pl. CTpOEHHUE W ABOIOIHUS
Bcenennoin»

Kpome Toro, B xo1e n3ydeHust TaHHOTO Kypca aCTPOHOMUH MPOBOJSATCS TECTOBBIE U
CaMOCTOSTENbHbBIE pa00ThI, 3aHUMAIOUIME HEOOIBIIYIO YacTh ypoka (0T 10 10 20 MuHyT).
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KanennapHo-teMaTnieckoe njaHNpPoOBaHHE
32 yaca

Ne
n/n

OcHoOBHOe coaepxkaHue

Jlomaminee
3aJlaHue

ACTPOHOMMSI, €€ 3HAYEHHE U CBSI3b C IPYTrUMH HAyKaMu (2 1)

1/1

AcTtpoHoMmUsl, e CBA3b C ApyruMu Haykamu. Pa3Butue actpoHoMuun
OBLIO BBI3BAHO MPAKTHUYECKUMHU MOTPEOHOCTAMU YEIOBEKa, HAUMHAs
C TITyOOKOW APEBHOCTH. ACTPOHOMHUSI, MaTeMaTHKa U (PU3UKA — UX
pa3BUTHE B TECHOM CBSI3U JAPYT C APYTOM.

§1

212

CrpykTypa n macutadbl Beenennoit. HazeMHubie 1 kocMuueckue
IpuOOPBI U METOJIbI UCCIIEI0BAHUS ACTPOHOMUYECKUX OOBEKTOB.
Teneckonsl U panoTenecKonsl. BceBolHOBas aCTPOHOMUSL.

§2

IIpakTHYeckne 0CHOBBI acTpoOHOMNH (4 1)

3/1

3Be3AHas BEJIMYMHA KAaK  XapaKTEPUCTUKA  OCBEIIEHHOCTH,
cozmaBaemoil 3Be3foil. CorimacHO IIKale 3BE3JIHbIX BEIUYUH
pPa3sHOCTh Ha S5 BEIMYMH, pa3inune B mnorokax ceera B 100 pas.
OKBaTopUajibHasg CHUCTEMa KOOPAMHAT: MPSMOE BOCXOXKIACHHE H
CKJIOHEHHE. lMcronp30BaHue 3BE3MHOM KapThl Ui ONpPEIACICHUS
OOBEKTOB, KOTOpbIE MOXXHO HaOIOAaTh B 3aJaHHBII MOMEHT
BPEMEHHU.

§3.4

412

BricoTta mosroca mMupa Haj TOPU30HTOM M €€ 3aBUCUMOCTb OT
reorpadudeckoit mupoTel Mecta HabmoAeHU. HebecHbI MepuanaH.
Kynemunanus cBetwi. OnpejesieHue reorpauyeckoi MUPOTHI 10
W3MEPEHMIO BBICOTHI 3BE€3]] B MOMEHT UX KyJIbMUHAIIWH.

OKINNTHKA W 30JHaKaldbHbIe co3Be3aus. HaKJIoOH SKIMITHKH K
HeOecHoMy dkBaTtopy. I[lomoxkenune CoJHIIA Ha JKIUINTHKE B JTHHU
PaBHOJAECHCTBUMA M COJIHIECTOSHUW. V3MeHeHue B Te4YeHUe roja
MPOJOIKUTEILHOCTH JHS W HOYM HAa Pa3IMYHBIX TeorpaduuecKux
IUPOTaX.

§5,6

5/3

Jlyna — Ommkaiiiee k 3emiie HeOECHOE TEJO, €€ €AMHCTBEHHBIM
ecTecTBeHHbIN cryTHUK. [lepron oOpamenust JIyHsl Bokpyr 3eMiu u
BOKPYT CBOEM ocu — cuaepudeckuii (3Be3qaubiii) mecsn. CHHO-
JTUYECKUN MeCSIl — MEePUOJ MOJTHONU cMeHbI a3 JIyHblI.

YcnoBusi HACTYIUIEHHS COJIHEYHBIX M JIYHHBIX 3aTMeHUU. Hx
nepuoanyHOCTh. [loNHBIE, YacTHBIE M KOJbIEOOpa3HbIE 3aTMEHUS
Connua. Ilonnsie m uvactHeie 3aTMenusi JIyHbl. I[lpenBwruncnenue
Oynymux 3arMeHuil. TouHoe BpeMs U ompe/eieHIe TeorpapuaecKoit
nonrotel. HacoBbelie mosica. MeCTHOE W MOSCHOE, JIETHEE U 3UMHEE
Bpems. Kanengapp — cucteMa cyera JJIMTENbHBIX MPOMEKYTKOB
Bpemenu. Mctopust kanenaapsa. BucokocHsie roasl. CTapbiil 1 HOBBIN
CTHUJIb.

§7,8,9

6/4

Konmponvuas paboma Ne 1
o TeMe «lIpakTrieckre OCHOBBI aCTPOHOMUM.
Tema npoexma unu Uccie008anusl.
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«OmpeneneHne CKOPOCTH CBETa MO HAONIOJACHHUSIM MOMEHTOB
3aTMeHu# cmyTHuKa KOmurepay.

Habnooenus (HEBOOPYKEHHBIM TI1a30M):

«OCHOBHBIE CO3BE31Us W Haubolsiee SpKHE 3BE3Jbl OCEHHETO,
3UMHETO U BeceHHero Heba. MI3MeHeHHne WX TOJI0XKEHHUS C TeUCHUEM
BpeMeHMY, «JIBmkenne JlyHsl u cMeHa ee (asy

CTpoeHnne cojiHe4YHO# cucTeMbl (6 1)

7/1

['eonienTpuueckass cucrteMa wmupa Apuctorenss — Iltomemes.
Cucrema »snunukioB ©u  guddepeHToB s OOBSICHEHHUS
nerieoodpazHoro aBwxkeHud I1utaHer. Co3ganue  KomepHukom
TFeJMOLEHTPUYECKON cuctembl mupa. Ponp ['anunes B ctaHOBiIeHUM
HOBOW CUCTEMBbI MUpA.

§10

8/2

BuyTtpennue wu BHemHue 1aHeThl. KoHdurypamum miaHer:
NPOTUBOCTOSIHUE U coeAuHeHue. [lepuonnueckoe U3MEHEHHE
YCIIOBUM BHUJIUMOCTH BHYTPEHHHUX M BHEIIHUX IU1aHeT. CBs3b
CUHOJMYECKOI0 U CUJEPUUECKOTO (3BE€3/IHOT0) EPUOI0B OOpaICHHUS
TIJIaHET.

§11

9/3

Tpu 3akona Kemiepa. Dmnunc. M3MeHEHME CKOPOCTH JBUKECHUSA
IJIAHET M0 AJUIUNTHYECKUM opOuTaM. OTkpeiTHe Kemiepom 3aKoHOB
JIBVDKCHUS TUTAHET — BAXKHBINA IIar HA MYTH CTAHOBJICHUS] MEXaHUKHU.
Tpetuit 3akOH — OCHOBa [Ji1 BBIUYMUCICHHUS OTHOCHUTEIBHBIX
paccrosiHuii raHet ot CoJiHIa.

§12

10/4

Pasmepst u dopma 3emmu. Tpuanrymsiusa. [opu3oHTaIbHBIM
napajuiakc. YTJOBble W JHHEHHbIE pa3mepbl Ten ConHeuHon
CUCTEMBI.

§13

11/5

IlonTBEepKaeHNE CIPABEUIMBOCTH 3aKOHA TATOTeHUS Ui JIyHBI 1
wiaHeT. Bo3mymenus B aBwkeHHH Ten (COJIHEYHOW CHCTEMBI.
OtkpeiTie maHeTsl HenTyHn. OmnpeneneHue macchl HEOECHBIX Tedl.
Macca u motHocts 3eminu. [Ipunusel u otnusl. Bpems crapra KA
YU TPACKTOPUM MOJIETa K IUIaHeTaM W JapyruMm TtenaM CoJIHeYHOU
CUCTEMBI. BbINoIHEHHEe MaHEBPOB, HEOOXOAMMBIX ISl MOCAJAKU HA
MOBEPXHOCTH TJIAHETHI WM BBIXO/Aa HA OPOUTY BOKPYT HEE.

§14

12/6

Ipaxmuuecxas paboma ¢ muranom COTHEYHON CUCTEMBI.

Konmponvuas paboma Ne 2

1o Teme «Ctpoenne COJIHEUHOM CUCTEMBI.

Tema npoexma unu uccie008aHus:

«KoHcTpyupoBanue u yctaHoBka riao0yca Habokosay.

Habnooenus (B Teneckomn):

«Penbed Jlynwsry, «®azel Beneprw», «Mapcy, «lOnutep u ero
CIyTHUKWY, «CaTypH, €ro KOJbIa U CITyTHUKNY

IIpupoaa TeJ cosiHeYHOI cucTeMbl (8 1)

13/1

['unore3a o QopmupoBanuu Bcex Ten COMHEYHOM CHCTEMBI B
IPOLECCE UIMTEIbHON IBOJIIOLNN XOJIOJHOTO ra30MbUIeBOro o0jakKa.
OOBbscHEHUE X MPHUPOJIbI HA OCHOBE ATON TMIIOTE3bI.

§15,16

14/2

Kparkue cBenenusi o nmpupojsie 3eMiau. Y CIOBHS Ha MOBEPXHOCTU

§17
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Jlynsl. /IBa TMna JIyHHOM NTOBEPXHOCTU — MOPS M MaTe€puKu. 1'opwl,
Kpatepsl U Jpyrue Qopmbl penbeda. Ilponeccel dhopmupoBaHus
noBepxHoctu Jlynel u ee penbeda. PesynpTaThl HcclieOBaHUH,
MIPOBEJACHHBIX ABTOMATUYECKUMHU aIlllapaTaMl M aCTPOHABTAMU.
BuyTtpennee ctpoenue JIyHbl. XMMHUYECKUNA COCTAB JIYHHBIX MOPOJ.
O6napy:xenue Bojbl Ha JIyHe. [lepcriekTuBbl ocBoeHust JIyHBbI.

15/3

AHanu3 OCHOBHBIX XapaKTEPUCTHUK IUIaHET. Pa3zienenue miaHer mno
pa3mepam, Macce U CpeHer IIIOTHOCTH.

[ImaneThl 36MHOM TPYNIbI U IJIAHETBI-TUTAHTHI. MIX paznuuus.

CX0ACTBO BHYTPEHHETO CTPOCHHS U XMMUYECKOTO COCTaBa IJIAHET
3eMHOU Tpymmbl. Penmbed moBepxHOCTH. BynkaHW3M W TEKTOHHKA.
MeTteoputabie kpaTtepbl. OCOOEHHOCTH TEMIIEpaTypPHBIX YCIOBHI Ha
Mepkypun, Benepe u Mapce.

§18

16/4

Otmuuus coctaBa arMmochepsl 3emun oT atMochep Mapca u
Beneprl. Ce3oHHbIe M3MEHEHUsSI B aTMocepe M Ha MOBEPXHOCTH
Mapca. CoctostHue Bonabl Ha Mapce B MpOUUIOM M B HACTOSIIEE
BpeMsi. DBOJIIOLMS TPUPOJIbI TuiaHeT. [loncku xxu3Hn Ha Mapce.

§18

17/5

XHWMUYECKUM COCTaB U BHYTPEHHEE CTPOCHUE IUIAHET-TUTAHTOB.

HcTounuku sHeprud B HeAapax IiaHeT. OOnadHbIl MOKPOB U
aTMocepHas LMpKyIsuua. Pa3sHooOpasue mnpHpoabl CIYTHHKOB.
CXoncTBO IPUPOIBI CHYTHUKOB C IUIAHETAMU 3E€MHOM TPYIIIBI U
Jlynoii. Hannuue atmocdep y kpynHeHmmx cnyTHUKOB. CTpoeHue 1
COCTAaB KOJIEIL.

§19

18/6

Actepouibl I1aBHOro mosica. X pazMepsl ¥ YHCIEHHOCTh. Maibie
tena mosica Koiinepa. [lnyToH u apyrue KapjiMKOBBIE IUTAHETHI.
Kometsl. Mx ctpoenue u coctaB. Opbutbl komer. OOmas yuc-
JaeHHocTh komeT. KoMeTtHOoe o6mako Oopra.

AcCTepoHuIHO-KOMETHAsI OMAaCHOCTh. BO3MOXHOCTH M CIOCOOBI €€
PEeIOTBPAIICHHUS.

§20

19/7

OpuHounble MeTeopbl. CkopocT BcTpeuu ¢ 3emiieil. HeOomnbine
Tena (MeTeopouibl). MeTeopHble MOTOKH, UX CBSI3b C KOMETaMHU.
Kpynubeie Tema. SBnenue Oonmpaa, mageHue Mmereoputa. Kiaccu-
(duKalsi METEOPUTOB: KEJIE3HbIE, KAMEHHBIE, KEI€30KaMEHHBIE.

§20

20/8

lIpakmuuecxas paboma

«/IBe rpynibl iaHeT COTHEYHON CUCTEMBD».

Konmponvnaa paboma Ne 3 no teme «Ilpupona ten ConHeuHou
CUCTEMBIY.

Tema npoexma unu uccie0o08aHus:

«Onpenenenne BoICOTH Top Ha JIyHe no crocody anues»

CoutHiie u 3Be31b1 (6 1)

21/1

Nctounuk sHeprun CoiHIIA M 3BE3]] — TEPMOSJICPHbBIE PEAKIIUH.
[lepenoc snepruu BHyTpu Connua. CTpoeHue ero armocdepsl.
['panynsuus. ConHeunas kopoHa. OOHapyKeHHE MMOTOKA COTHEYHBIX
HEUTPUHO. 3HAYEHUE ITOTO OTKPBITHS sl GU3UKU U aCTPOPUZUKHU

§21

22/2

HpO?IBJIeHI/IH COJIHEYHOM AKTHUBHOCTH: COJIHCYHBIC IIs1ITHA,

§21
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MPOTYyOEpaHIIbl, BCIBIIIKH, KOPOHAIBHBIE BHIOPOCHI Macchl. [loTokm
COJIHEYHOM Tu1a3Mbl. WX BIMSHHME Ha COCTOSSHUE MarHuTochepsl
3emun. MaruutHeie  Oypu, TOJSpHBIE CHUSHUS W JApYyrue
reou3nyecKue SBICHUS, BIMIIONIUME HA PAIUOCBA3b, COOM B JIMHUSX
anektponepeaaun. Ilepros1 n3MEHEHHs COJIHEUHOW aKTUBHOCTH.

23/3

3Be31a — MPUPOAHBIM TEepMOSAEPHBIN peakTop. CBETUMOCTH
3Be3apl. MHorooOpazue mupa 3Be3l. MX  coekrpanbHas
Kkiaccuukaiysa. 3BE3bI-TUTAHTBI W 3BE3JbI-Kapiauku. Jmarpamma
«CHEKTP — CBETUMOCThHY». JIBOWHBIE U KpaTHBIC 3BE3/Ibl. 3BE3IHBIC
ckomieHusd. Mx coctas u BO3pacT.

§22

24/4

[lebennpr —  TpUpOAHBICE  ABTOKOJCOATEIBHBIE  CHUCTEMBI.
3aBUCUMOCTD «IEPHUOJT — CBETUMOCTHY». 3aTMEHHO-/IBOMHbBIC 3BE3/IbI.

BCIBIIIKY HOBBIX — SIBJIEHHUE B TECHBIX CUCTEMAaxX JIBOWHBIX 3BE3].
OTKpBITHE «IK30IUIAHET» — IUIAHET U IUIAHETHBIX CHUCTEM BOKPYT
JIPYTUX 3BE3I.

§23

25/5

3aBUCUMOCTb CKOPOCTH M MHPOAOJDKUTEIBHOCTU 3BOJIIOLUN 3BE3]L
OT uX Macchl. Benpllika CBEpXHOBOM — B3pBIB 3BE3/bl B KOHIIE €€
HBOJIIOLIUU.

KoHeuHble cTanmuu >KW3HU 3BE3[: Oenble KapiuKh, HEUTPOHHBIE
3Be3/1bl (ITyJIbCAPHI), YEPHBIE JBIPHI.

§24

26/6

IIposepounas paboma

«Comuue n CojiHEUHAsi CUCTEMAY.

Konmponvnasa paboma Ne 4 o teme «CoJHIIE U 3BE3]IBI».

Tembl npoexmos unu Uccie008aHUlL:

«OmpeneneHne ycaoBUA BUAUMOCTHU IJIAHET B TEKYIEM y4eOHOM
roay», «HaOmrogeHue COJNIHEUHBIX ISITEH C IOMOIINBI KaMmephl-
00CKypbI», «M3ydeHHe COTHEYHON AaKTUBHOCTH II0 HAOIOJECHUIO
COJIHEUHBIX IATeH», «Onpenenenue remneparypsl CoiHIla Ha OCHOBE
U3MEPEHUsI COJIHEYHOW TOCTOSHHOWY», «HaOmomenue MeTeopHOTo
noToka», «OmnpenesieHue pacCTOSIHUS 10 YJaJeHHBIX OOBEKTOB Ha
OCHOBE H3MEpEeHHUsl Tapaiakca», «l3yueHue mNepeMEeHHBIX 3BE3]
PA3JIMYHOTO THUIIAY.

§23-24

Crpoenune u 3Bos0onusA Beesiennoi (S 1)

27/1

Pazmepsl u crtpoenue I'anaktuku. PacnosoxxeHue u JIBUKEHHE
Connma. Ilnockas u cepuueckas noacucremsl ['amaktuku. Sapo u
cnupasibHble pykaBa ['anaktuxku. Bpamenne ['anaktuku u nmpobiema
«CKPBITOW» MACCHI.

§25

28/2

Pagnounsnyuenune mex3Be3aHoro BemiectBa. Ero cocras. Obnactu
3Be3goo0pazoBanusi. OOHapyXeHHE  CIOXKHBIX  OPraHHMYECKHUX
MOJIEKYJI. B3auMOCBs3b 3B€3 U MEXK3BE3IHOU cpenbl. 1lmanerapHeie
TYMaHHOCTH — OCTATKH BCIBIIIEK CBEPXHOBBIX 3BE3/I.

§25

29/3

CnupasibHble, DJUIMNTUYECKAE W HENPaBUJIbHBIE TAaKTUKH. MX
OTJIMYUTEIbHBIE OCOOCHHOCTH, pa3Mepbl, Macca, KOJIMYECTBO 3BE3L.
CBepxMacCuBHBIE YEpHBIE IBIPbl B sAnpax ranakTuk. KBaszapsl u
paauvoranakTuku. BzaumoneilictByronie ranakTuku. CKOIUIEHHS U
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CBEPXCKOIUICHUS TanmakThk. OOmas Teopusi OTHOCUTEIHLHOCTH.
Crauuonapnas Becenennas A. DuHireitHa. BeiBog A. A. @puamana
0 HectanoHapHocTh Beenennoit. «KpacHoe cMmelieHue» B CriekTpax
raJlakTUK M 3akoH Xa00Oma. Pacmmipenue BceneHHOM TPOMCXOIUT
OHOPOJHO U HU30TporHo. ['unore3a ['.A. ['amoBa o ropsiuem Havaie
BceneHnHol, ee 000CHOBaHME U MTOATBEPKICHUE.

30/4

PenukroBoe uznyuyenue. Teopus bonbmoro B3peiBa. OOpazoBanue
XUMHUYECKHX 3JeMeHTOB. dopmupoBaHMe TalakTUK U  3BE3.
Yckopenne pacmmpenus Bceenennoun. «TemHas sHeprus» wu
AHTUTSATOTCHUE.

Tema npoexma unu uccie008aHus:

«HccnenoBanue siueek benapar.

Habnooenus (B Teneckomn):

«3Be3anbie ckorienus (Ilnesnsl, 'maasi)», «boabinas TymMmaHHOCTD
Opuonay, « TymaHHOCTH AHAPOMEBD

§27

/Ku3nb u pazym Bo Beesiennoii (2 4)
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[TpobnemMa cymiecTBOBaHUS KU3HM BHE 3eMiM. Y CJIOBHS,
HEOOXOIUMBbIE NIl pa3BUTHUA KU3HU. [loMCKHM KU3HM Ha IJIaHETax
Conneynont cucreMbl. CIIOKHBIE OpPraHUYECKHE COEOUHEHUS B
KOCMOCE.

§28

32/2

CoBpeMEHHBIE BO3MOKHOCTH PAJIMOACTPOHOMUN M KOCMOHABTUKHU
JUIL CBSI3M C JAPYTMMHU HUBWIM3AIUAMU. [lnaHeTHble CHUCTEMBI Y
JIpyTux 3Be3/1. UenoBeuecTBO 3asBISIET O CBOEM CYIIIECTBOBAHUM.

Tema npoexma  unu  ucciredoganus.  «KOHCTpyHpoBaHUE
IIKOJIBHOTO IUIAHETAPUSD)

§28
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