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Pabouast nporpamma nmo acrponomuu s 10 kiacca (0a30Bblii YpOBeHb).

[HosicuuTeIbHASA 3aNIMCKA

JlanHast pabouas mporpaMma COCTaBJI€Ha Ha OCHOBE MPOTPaMMbI «ACTPOHOMUS
10-11» pns  06mieoOpa3oBaTENbHBIX IIKOJ PEKOMEHJIOBaHHONW MuHUCTEPCTBOM
OopasoBanus u Hayku P® (aBrop B.M. Uapyrus, [Ipocsemenue, 2017)

PabGouass mporpamma opueHTHpOBaHa Ha HCHoJib30BaHue OazoBoro YMK B.M.
Yapyrunaa «Actpornomus 10-11 xmaccery, 2018 T.

Ha ocHoBanmm TpebGoBaHuii ['ocymapcTBEHHOTO 0O0pa30BaTEIBHOTO CTaHIAPTA
2010 r. B coxmepxaHuu paboyell TPOrpaMMbl TIO ACTPOHOMHH TPEIIOJIATaeTCs
peanu3oBaTh AaKTyallbHbIE B HACTOSINEE BpPEMS KOMIIETEHTHOCTHBIM, JIMYHOCTHO-
OPUEHTHPOBAHHBINA, JEATCIBHOCTHBIA TMOJIXOAbl, KOTOpPBIC ONPEACISAIT 3adauu
00yueHus.

- IlpuoOperenne 3HaHMII W YMEHHMM [JIsi HMCHOJB30BAHHMS B MPAKTHUYECKOU
NEATEIIbHOCTH U MMOBCEHEBHOMN KU3HMU;

- OBnazeHue croco0aMu Mo3HaBaTEIbLHOM, HHPOPMAIIMOHHO-KOMMYHUKATUBHOU
1 peIIEKCUBHOU JIEITEIIBHOCTEM;

- OcBoeHHE TO3HABATENbHOM, HWH(DOPMAIMOHHOW, KOMMYHUKATUBHOM,
pedieKCHBHOM KOMITETCHITHA.

Komnemenmuocmmuslit  1OAXOJ  ONpeAeiseT  CIEAylolde  OCOOECHHOCTH
MIPEBSBICHUS COJIEPKAHUSI OOpa30BaHUS:

OHO TPEACTaBJICHO B BHJE JCBIATH TEMATHYECKUX OJIOKOB, 00€CTIECYMBAIOIINX
dbopmupoBanre kommeTeHuu. Takum  0o0pa3oM, KaJe€HIApHO-TEMATHUUYECKOE
MJIAHUPOBAaHUE OOECMEUMBACT B3aMMOCBSA3aHHOE PA3BUTHE M COBEPIICHCTBOBAHUE
KJIFOYEBBIX, OOIIENPEAMETHBIX U MPEAMETHBIX KOMIIETESHIIHM.

Juunocmnas opueHtanys o0Opa30BaTEIBLHOTO MPOIIECCA BBIABISET MPUOPUTET
BOCIIUTATEIbHBIX W pa3BHBAOMUX 1eneid oOyudeHus. CHocoOOHOCTh —ydYaluxcs
MOHUMATh TPUYMHBI M JIOTUKY pa3BUTUS (PU3WYECKUX TPOLIECCOB OTKPHIBACT
BO3MOKHOCTh TUTSt OCMBICJICHHOTO BOCIIPUATHS BCETO pazHooOpasus
MHPOBO33PEHYECKUX, COLUUOKYJIbTYPHBIX CHUCTEM, CYHIECTBYIOIIMX B COBPEMEHHOM
mupe. Crucrema ydeOHBIX 3aHSATUN MPU3BaHA CIIOCOOCTBOBATH PA3BUTHUIO JIMYHOCTHOU
CaMOMICHTU(PUKALIUHA, TYMAaHUTAPHOW KYJIbTYpPhl IIKOJIHHUKOB, WX TPHOOIICHUIO K
COBPEMEHHOU (PU3MYECKON HAyKEe W TEXHHUKE, YCUJIICHUI0O MOTHBAIMM K COLIMAIIBHOMY
MMO3HAHUIO U TBOPUYECTBY, BOCIIUTAHUIO JIMYHOCTHO M OOIIIECTBEHHO BOCTPEOOBAHHBIX
Ka4yeCTB, B TOM YHCJI€ IPAXKIAHCTBEHHOCTH, TOJIEPAHTHOCTH.

Jeamenvnocmuulii MOJX0/1 OTpaxaet CTpaTeruro COBPEMEHHOM
00pa3oBaTeIbHON MOJUTHKU: HEOOXOJIUMOCTh BOCIMTAHUS YEJIOBEKA W TPaKJIaHUHA,
WHTETPUPOBAHHOTO B COBPEMEHHOE €My  OOIlecCTBO,  HAIEJEHHOTO0  Ha
COBEPIIIEHCTBOBAaHKE TOTO o0miecTBa. CrucreMa ypoKOB COPHEHTHPOBAHA HE CTOJBKO
Ha Tepefady «rOTOBBIX 3HAHMI), CKOJBKO Ha (pOpMUpOBaHWE aKTUBHOW JIMYHOCTH,
MOTHUBHUPOBAaHHOM K CaMOOOpa30BaHUIO, O0JIa/A0NIel JOCTATOUYHBIMU HaBBIKAMU U
MICUXOJIOTUYECKUMH YCTAaHOBKAMH K CaMOCTOSITEIBHOMY TOHUCKY, OTOOpY, aHAIN3y U
MCIIOJIB30BaHUI0 WH(MOPMAITMU. DTO MOMOKET BBITYCKHUKY aallTUPOBATHCS B MHPE,
rae 00beM MH(pOpMAIMU pacTeT B TEOMETPUUYECKON MPOTPECCHU, TNIe COIMAIbHAS U
npodeccroHanbHas yCHeIHOCTh HANPSIMYIO 3aBUCST OT MO3UTHUBHOTO OTHOIICHHS K
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HOBAIIASAM, CAMOCTOSITEILHOCTH MBINIJICHUS W WHUIIMATUBHOCTH, OT TOTOBHOCTH
MPOSIBIISATH TBOPYECKUHM TOIXOJ K JAeNy, UCKaThb HECTaHAApPTHBIE CIOCOOBI pelIeHUs
npo0sieM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOJCHCTBUIO C JIFOJIbMHU.

B cootBercTBUM ¢ O3THM peanu3yercs MoAuUIMpOBaHHAs MporpaMma
«Actponomus 10 kmacc», B.M. Uapyruna, B o0beme 34 yaca.

OcHOBOI 1enenoyiaraHusi SBIsieTCS OOHOBIIEHHWE TpeOOBAaHUN K YPOBHIO
MOJITOTOBKHU BBITYCKHUKOB, OTpaKarollee BAXKHEUIIIYI0 0COOEHHOCTh MeIarornuecKon
KOHIIETIIIMKA TOCYJapCTBEHHOIO CTaHAapTa— IMEpPeXoJl OT CYMMbl «IPEIMETHBIX
pe3ynbTaToB» (TO €CTh O00pa30BaTENIbHBIX PE3YJIbTATOB, JOCTUTAEMBIX B paMKax
OTZIETBHBIX YYEOHBIX MMPEAMETOB) K MEXKIIPEIMETHBIM M HHTETPATUBHBIM PE3yJIbTaTaM.
Takue pe3ynbTaThl MPEACTABISIIOT COO0W OOOOIIEHHBIE CIIOCOOBI JCATEIHHOCTH,
KOTOpBIE OTpaXaroT CHenu(pUKy HE OTACTbHBIX MPEAMETOB, a CTYyNEHEW OoOIIero
oOpazoBanus. B rocymapcTBeHHOM cTaHAapTe OHHM 3adUKCHPOBAHBI Kak oOIIe
yueOHbIe YMEHUS, HABBIKH U CIIOCOOBI YEJIOBEYECKON ACSITENFHOCTH, UTO MIPEIOIaraet
MOBBIIIICHHOE BHUMAaHUE K Pa3BUTHIO MEKIIPEAMETHBIX CBA3EH Kypca.

Junaktuueckass MoJeNb OOy4eHHMs] M TIearoTM4eCKHe CpEeJCTBAa OTpPa)XaroT
MOJIEPHU3AILIMI0 OCHOB Y4Y€OHOIO Ipoliecca, WX NEPEOPUEHTALUI0 HA JIOCTH)KEHUE
KOHKPETHBIX pe3yJbTaTOB B BHJI€ CPOPMUPOBAHHBIX YMEHUN U HABBIKOB yYalllUXCs,
000011IeHHBIX CITIOCO00B JieaTeNbHOCTH. Oc000e BHUMAHUE YENISIeTCs TO3HABATEIbHON
AKTUBHOCTU yYalllUXCs, X MOTUBUPOBAHHOCTU K CaMOCTOSTENIbHON yueOHOoI paboTe.
Oro mpexanonaraeT Bce Oojiee HMIMPOKOE MCIONb30BAHUE HETPAJULMOHHBIX (opM
YPOKOB, B TOM YHCJI€ METOJAMKH JIETOBBIX UTP, POOIEMHBIX AUCKYCCHUH, MTOATAITHOTO
(dbopMUpOBaHUS YMEHHS peIIaTh 3a/1a4H.

Ha cTtynenu nonHoii, cpeHel MIKOoJIbI 3aJja4k YYEOHBIX 3aHATHI ONPEIeSIEHbI KaK
3aKperyieHHe YMEHUHN pa3iemsiTh MPOIECCHl Ha ATAlbl, 3BeHbS, BBIACIATH XapaKTepHbIE
MPUYUHHO-CJICICTBEHHBIE CBSI3U, OMIPEEISITh CTPYKTYPY O0BEKTa MO3HAHUS, 3HAYNMBIE
(GyHKIIMOHATFHBIE CBS3M W OTHOIICGHWS MEXAY YacTSIMH IIeJIOT0, CpPaBHUBATH,
COTIOCTABJIATh, KIACCU(UIIMPOBATh, PAHXXUPOBATH OOBEKTHl MO OJHOMY WJIH
HECKOJBKHUM TPEIJIOKEHHBIM OCHOBAHUSAM, KpUTepusaM. [I[puHiunuanbHoe 3HaUeHHE B
paMKax Kypca TpHoOpeTaeT yMeHHe pas3nudarh (DaKThl, MHEHUS, JT0Ka3aTeJIbCTBA,
TUIOTE3bl, aKCHOMBI.

Cucrema 3amaHuii TpuU3BaHa OOECHEYUTh TECHYIO B3aMMOCBSI3b Pa3IUYHBIX
croco6oB u (GopM y4eOHOM NEATEIHPHOCTH: MCIOJIB30BAHUE PA3TMYHBIX aJITOPUTMOB
YCBOCHUS 3HAHUM U YMEHUMN IPU COXPAHEHUHU €IMHOU COJIEPIKATEIBHONM OCHOBBI Kypca,
BHEJIPEHUE TPYIIOBBIX METOAOB Pa0OTHI, TBOPUECKUX 3a/IaHUM, B TOM YHCIIC METOIUKHU
HCCIIEIOBATEILCKUX MPOCKTOB.

Crennukoit yueOHON MTPOEKTHO-UCCIEAOBATEIHCKON NeATEIHLHOCTH SBIISETCS €€
HANPaBIEHHOCTh Ha pPAa3BUTHE JMYHOCTH, M HA TMOJy4YCHHE OOBEKTHBHO HOBOTO
MCCJIEI0BATENLCKOTO pe3yibTaTa.

Ilenv  yuebHO-uccnedoeamenvckou  desmeabHocCMmuU  —  TIPUOOPETEHUE
yUYaluMUCs TT03HABATEIbHO-UCCIIEI0BATEIbCKON KOMIIETEHTHOCTH, TPOSIBIISFOIICHCS B
OBJIAJICHUHA YHUBEPCATHHBIMH CIIOCOOAMH OCBOCHHUS JIEHCTBUTEIILHOCTH, B Pa3BUTUU
CIIOCOOHOCTH K HCCJIEIOBAaTEIbCKOMY MBIIIICHUIO, B AaKTHUBU3aLUU JMYHOCTHON
MO3UIMH yYallerocs B o00pa3zoBaTeIbHOM MPOIIECCE.

MoaynpHBIM TPUHIIUAIT TO3BOJSET HE TOJIBKO YKPYIHUTH CMBICIOBBIE OJIOKH
COJIEpKaHus, HO U MPEOJOJETh TPAJAULMOHHYIO JOTHKY W3Y4YeHHs] MaTepuana — OT
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EAMHUYHOTO K 00IeMy 1 BceoOIemMy, OT akTOB K MpoIieccaM U 3aKOHOMEPHOCTSIM. B
YCJIOBHSIX MOMYJIBHOTO TIOJXO0/a BO3MOKHA COBEPIICHHO WHAs CXeMa H3yYCHHS
(bU3HUYECKUX MPOIIECCOB «BCEOOIee — 00IIee— STUHUIHOECY.

AKIICHTHPOBaHHOE BHUMaHUE K MPOAYKTUBHBIM (hopMaM yueOHOU esATEITHHOCTH
npeanoyiaraeT — akTyaldu3aluilo HMH(QOPMAIIMOHHOW KOMIIETEHTHOCTH — YYaIlUXCSl:
(dbopMHpOBaHKE MPOCTEUIITNX HABBIKOB pAOOTHI C NCTOYHUKAMU, (KapTorpaduueckuMu
M XPOHOJIOTMUECKUMH) MaTepuajiamu. B TpeOOBaHMAX K BBITYCKHUKAM CTapIIeH
IIKOJIBI KITFOUEBOE 3HAUCHUE TIPUIACTCSI KOMIIEKCHBIM YMEHHSM TI0 TIOUCKY U aHAITU3y
nHpOpMAITUH, IPEICTABICHHON B pa3HBIX 3HAKOBBIX CUCTEMaXx (TEKCT, TabJHIa, cXxeMa,
ayTMOBU3YaIIbHBIN Ps/), HWCIOIB30BAHUIO METOIOB JJICKTPOHHON 00pabOTKU MpHU
MOMCKE U CUCTEMAaTU3AINK HH(POPMAIIUH.

Crnennduka meneid u coaepkaHus W3YYEHUsS aCTPOHOMHHM Ha 0a30BOM YpPOBHE
CYIIIECTBEHHO TOBHINIACT TPEOOBAaHUS K PE(PIICKCUBHON JCATEIHPHOCTUA YYAIUXCS: K
OOBEKTHBHOMY OIICHUBAHHUIO CBOMX YYCOHBIX JOCTIIKEHUH, TIOBEACHHS, YEPT CBOCH
JUYHOCTH, CIIOCOOHOCTH W TOTOBHOCTH YYHUTHIBATh MHEHHS APYTHX JIIOJICH TIpH
oTnpeeIeHUN COOCTBEHHOM MO3UIIUY M CaMOOIIEHKE, TOHUMATh IIEHHOCTh 00pa30BaHUs
KaK CpeJICTBA Pa3BUTHS KYJIbTYPhl TUYHOCTH.

Hust  uHPOPMallMOHHO-KOMIIBIOTEPHOW — MOJIEpKKU  y4eOHOro  mpoiiecca
MpeAnoaraeTcs HCITIOJIb30BAHUE IPOrpaMMHO-TIEIarOTUYECKUX CPEIICTB,
peann3yeMbIX C TMOMOIIBI0 KOMIIbIOTEpa (Ha Oa3e KkaOuHeTa MeauanporpaMm ¢
WHTEPaKTUBHOMN JJOCKOM).

TpeOoBaHus K ypoBHIO MOATroTOBKH yyammxcs 10 kiacca

00J1)ICHbBL 3HAMb:

NmMena BbIIAIOMIMXCS aCTPOHOMOB, CHEIU(UKY aCTPOHOMUUYECKUX HAOJIIOJACHUH,
OCHOBHBIE 2JIEMEHTBI HeOecHOM cephl, TeopeMy o BbicoTe [lomroca Mupa, MpUHITUIIBI
ONPEAECICHNUS] TOPU30HTAIBHBIX U 3KBATOPHUATBHBIX KOOPJAWHAT CBETHUJI, CBSI3b CMEHBI
CE30HOB T'0JIa C TOJIOBBIM JBWKEHUEM 3eMiin BOKpYT COJIHIIA, TPUHIIUIIBI pa3IeICHUS
MTOBEPXHOCTH 3eMJIM Ha KJIMMATHYECKHE TOsica, OCOOCHHOCTH Pa3JIMYHBIX CIOCOOOB
cueTra BPEMEHHM, MPUHIIUIBI, JICKAIINE B OCHOBE COCTABJICHHS KaJCHAAPEH, MOHSTHE
ACTPOHOMMYECKOW €AMHUIIbI, TEeIUOLEHTPUYECKYI0 KapTUHY cTpoeHuss CoaHeuHOH
CHUCTEMBI. KOH(UTYpallMK BHYTPECHHUX W BHEIIHUX IUIAHET, 3aKOHBI JIBMDKCHUS TIJIAHET,
MIPUHIIMIIBL, JIS)KAIe B OCHOBE BHIOOpA TPAeKTOPHUM KOCMHYECKHUX CTAHIIUH K Teaam
CoJyIHEYHOM CcHCTEeM, MPUYMHBI BO3HUKHOBEHHUSI MPWIMBHBIX CHJI U HUX BIMSHHE Ha
nerxeHue Ten COMTHEYHOM CUCTEMBI, pa3uyHble cBOMCTBA Tel COJIHEYHON CUCTEMBI.
IHonsTus: 3BE3HOM BCJINYMHEI, rapa’jiiakca, CBETUMOCTH, rJIaBHOU
MOCJICA0OBATEIILHOCTH, COJHCYHOM MOCTOSHHOM, KOHBEKIMM, KOHBEKTHMBHOM 30HBI,
dbotocdepsl, rpanyi, XpoMocepbl, COTHEUHOM KOPOHBI, MPOTyOepaHIla, COTHEUHBIX
BCIBIIIEK, COJIHEYHBIX TISATEH, COJHEYHOro BeTpa, MiledHoro myTtH, [anakTtukw,
3BE3HOTO CKOIUJICHUS, PACCEIHHBIX W IIAPOBBIX CKOIUICHWH, TAHTCHIIMAJIbHON H
JIy4E€BOM CKOPOCTEU, MEXK3BE3ZIHON CPEBI, PA3PEIKEHHOIO Ta3a, MEXK3BE3NHOM IIbLIH,
ra3omnbUIEBOTO CJIOS, CBETJIBIX M TEMHBIX TYMAaHHOCTEM, KOCMMYECKUX JIy4EH,
rPaBUTAIMOHHON KOHICHCAILMU, NMPOTOIUIAHETHBIX AUCKOB TUIAKTUK, JUIMIITUYECKUX,
CIIUPAIBHBIX U HEMPABUJIbHBIX TAIAKTUK, CKOTUIEHUN TaJaKTHUK, B3aUMOAEHCTBYIOIINX
TaJaKTUK, TAIAKTUK C aKTUBHBIMH SIAPaMHU, PAJIUOTAIAKTHK, KBa3apoB, PEIUKTOBOIO
W3Iy4deHus. | MmoTe3y O CylIeCTBOBAaHUHM KM3HU BO BCeneHHOW, XapakTep NBUKECHUS
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3BE3MT B AUCKE M CHEpPUUECKON cocTaBisitomieil [ anakTuky, o0mme npecTaBIeHus O
pasMepe u CTpykType ['amakTuku, HampaBlICHUME HA LEHTP ['aJakTUKW, BO3MOXKHOCTh
UCIIOJIb30BAHUSl CHEKTPAJIBHOIO aHaiM3a [JIsi M3y4YeHHUs] HEOECHBIX OOBEKTOB,
¢busnueckuit cMbica 3akoHa Buna u npuniuna Jomiepa, npuHIun padoThl, Ha3HAYEHUE
Y BO3MO>KHOCTH TEJIECKOIIOB, CBA3b (PM3MUECKUX XapaKTEPUCTUK 3BE3/ MEXKIY cOOOM:
TEeMIEPaTypbl, CBETUMOCTH, 3BE3HON BEJIMUMHBI, IBETA, MACCHI, IULIOTHOCTH, pa3Mepa,
CBSI3b 36MHBIX SABJIEHUN C aKTUBHOCTHIO COJIHIIA, METOJIBI OINPEIEIEHUS PACCTOSHUIM
(METOJIbI FEOMETPUUYECKOTO U CIIEKTPAIBHOIO Mapaiakca), 0COOEHHOCTH (PU3UYECKOTO
COCTOSIHUS BEIIECTBA BHYTPU 3BE3J, MCTOUHMKU HHEPTUU 3BE3], HAOIIOAATENIbHbIE
O0COOEHHOCTH OEJbIX KapJIMKOB, HEHTPOHHBIX 3BE3J, MEPEMEHHBIX 3BE3M, HOBBIX H
CBEPXHOBBIX 3BE31l, OCOOCHHOCTH OJBOJIIOIMU 3BE3N PaA3IUYHOM MAacCChl, METOJ]
OTIpENEICHUSI PACCTOSHUM TIO KPAacHOMY CMEIIEHHI0, 3aKOH Xa00Jyia, CyIIHOCTh
OJHOPOJHBIX M30TPOMHBIX Mojiesied BcelleHHOM, O BO3MOXHOCTIX HAOMIOJEHUS
JNANEKUX TATAKTUK B IIOXY UX "MOJIOJOCTH".

00J1)CHbBL yMEMb:

Haxonuth Ha HebOe sipuaiiiiue 3Be3Jbl, paboTaTh CO 3BE3AHON KapToWl (OmpenessTh
KOOpJIUHATHI 3BE3MN, mosioxkeHue CoiHIa B JIIOOOW JIeHb roja, BUAUMYIO 00JIacTh
HeOecHOM cdepsl 15 TaHHOM MIUPOTHI B 3aIaHHOE BpEeMs TOJIa U CYTOK), pelliaTh 3a1a4u
Ha OIIPEIEIICHUE: BBICOTHI U 3€HUTHOTO PACCTOSIHUS CBETUJIA B MOMEHTHI KYJIbMUAHAIINH,
reorpau4ecKoil IMMPOTHI TOYEK 3EMHOW TMMOBEPXHOCTH IO aACTPOHOMHUYECKUM
HaOMIOACHUSAM, JIYHHBIX (a3, MEpPUOJIOB BO3MOXHOIO HACTYIUIEHUS 3aTMEHH,
CUHOJIMYECKOI0 U CHIEPUYECKOTO MEPUOOB IJIAHET, PACCTOSIHUI 10 HEOECHBIX TeNl U
UX MapajulakcoB, KOH(Urypaluuid IJIaHET, Ha MCHOJb30BaHHE (POPMYJ: 3aKOHOB
Kemnnepa, 3akoHa BCEMHPHOTO TSITOTEHUA, |- W 2- KOCMHYECKHX CKOpPOCTEW,
ITOJIb30BAaThC ACTPOHOMHUYECKAM KaleHAApEM IJI NOJIyYEHUs CBENCHUMN O ABUKECHHUU
M BO3MOXKHOCTSX HaOmoneHus Tey1 CoHeuHOM CUCTEeMBbl, HaXoauTh Teaa CoJIHeUHOMN
CUCTEMBbI Ha HEOe BO BpeMsl HAOIIOACHUIA.

Pemate 3amaunm Ha wucnosp3oBaHue npuHouna Jlorutepa u 3akoHa BuHa, Ha
ompesesieHue MacChl HEOECHBIX TeJI MO CKOPOCTSM OpOUTAIBHOTO JBIKEHUS, Ha
ONPENEIICHUE DPACCTOSTHUMA 110 3BE3J, HA CBA3b MEXIAY CBETMMOCTBIO, PAIUYCOM H
TeMIEpaTypol 3BE3bl, Ha OIpPEIECICHUE pACCTOSIHUN 110 rajgaktuk. OueHuBaTh
pa3pelarolyo CocOOHOCTh (IM(PAKIMOHHYIO) TEIECKOINOB, MOJIb30BaThCS LIKAION
3BE3MHBIX  BEJMYMH, JHarpaMMmol  '"TemmepaTypa-CBETUMOCTH',  CBSI3bIBaTh
TaHI€HIUMAIBHYIO M JIy4E€BYIO CKOPOCTHM HEOECHOro Teja C €ro MpPOCTPaHCTBEHHOU
CKOPOCTBIO, Tpy0O OLIEHMBATh Maccy ['ajJakTUKH MO CKOPOCTU KPYTOBOTO JBHUYKEHUS
3BE3/1, pasznuuaTh Ha ¢GoTorpadusx pazMyHbIC THUIIBI 3BE3THBIX CKOIUICHUN W
MEK3BE3HBIX TYMaHHOCTEM, OINPENEATh PACCTOSHHUE [I0 TAJIAKTUK IO KPaCHOMY
CMEUIEHUIO0, OOBSICHATH CMBICI OHATH "paciupstomasics Beenennaa" u "penukroBoe
n3iaydeHue".

Ilnanupyembie pe3yJbTaThl OCBOCHHUSI Y4eOHOI0 peAMeTa 0 HTOraM 00y4eHus1 B
10 knacce

. [TomyunTs mpeacTaBIeHUs O CTPYKType U MaciiTabax Bcenennoit u mecte
YyeloBeKa B HEW. Y3HaTh O CpPEACTBAaX, KOTOPbIE HCIOJB3YIOT aCTPOHOMBI, YTOOBI
3arJIsIHYTh B camble yHal€HHbIE yrojiku BceneHHONW M yBHUIETh HeOECHBbIE Tela He
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TOJIKO B HEIOCTYIHBIX C 3€MJIM JMala3oHax JUIMH BOJIH 3JEKTPOMArHUTHOIO
U3ITyYeHUs, HO U y3HaTh O HOBBIX KaHajax MOJy4YeHHUs MHPpOpMaLMK 0 HEOECHBIX TeIax
C IOMOIIIbIO HEUTPUHHBIX U FPABUTALIMOHHOBOJIHOBBIX TEJIECKOIIOB.

. VY3HaTh 0 HaOMIOAaeMOM CIIOXHOM JBIKeHUU TutaHet, JIynel u ConHia, ux
uHTepnperanuu. Kakyro posns urpanu Habmonenus 3armennit JIynosl u CosHIla B )KU3HU
oOIlIeCTBa U UCTOPUS UX HAYYHOTro OObscHeHHs. Kak Ha OCHOBE aCTPOHOMHUYECKUX
SABJICHUH JIIOJIM HAYYUIIUCh U3MEPATH BPEMS U BECTH KaJICHIAPb.

. VY3HaTh, Kak OJ1aroiapsi pa3BUTHIO aCTPOHOMUU JIFOJIU MPUIILIA OT MPEACTABICHHUS
TEOLIEHTPUYECKOM  CHCTEMBI ~ MHpPa K  PEBOJIOLMOHHBIM  MPEACTABICHUAM
TeIMOIEHTPUYECKON cucTeMbl Mupa. Kak Ha OCHOBe mocieaHed OBUIM OTKPBITHI
3aKOHBI, YIPABISIONIME IBU)KECHUEM IUIAHET W, B KOHLIE KOHIIOB, 3aKOH BcemupHOro
TSATOTCHUA.

. Ha mnpumepe wncnonp30BaHus 3aKOHA BCEMHUPHOIO TATOTEHUSA, IIOJIYYUTH
IIPEACTABICHUS] O KOCMHUYECKMX CKOPOCTSX, HA OCHOBE KOTOPBIX PaCCUHUTHIBAKOTCSA
TPAEKTOPHUH MOJETOB KOCMHUYECKUX alNapaToB K IUIaHETaM. Y3HaTh, KaK MPOSBISIET
ce0sl BCEMUPHOE TATOTEHHE Ha SIBICHUAX B cucteMe 3emiisi-JIyHa W 3BOJIIOLMIO ATON
CUCTEMBI B OYIyIIEM.

. VY3HaTh 0 COBPEMEHHOM MNPEIACTABICHUU, O CTpOeHUU COJIHEYHOU CHUCTEMBI, O
CTpOEHHHU 3eMJIM KaK IUTaHeTa ¥ MpUpojie MapHUKOBOTO 3¢ (deKTa, 0 CBOMCTBAX IJIAHET
36MHOM TpYMNINbl W IJIAHET THUTAHTOB, M OO0 HCCIEAOBAHUSIX AaCTEPOUIOB, KOMET,
METEOPOUJIOB, U HOBOTO KJlacca HEOECHBIX TeJl KapJIMKOBBIX IJIAHET.

. [lonmyunTh TpeACTABICHHE O METOJAX AacTPO(PHU3UYECKUX HCCIEAOBAHUIX H
3aKOHaX (PU3MKH, KOTOPBIE HCIOIB3YIOTCA Il M3y4eHUs (PU3UUYECKH CBOMCTB
HEOECHBIX TeN.

. ¥Y3nHaTe npupony CoJIHIIA ¥ €T0 aKTUBHOCTH, KaK COJTHEYHAsA AKTUBHOCTh BIIUSET
Ha KIuMaT u Ouocdepy 3eMiu, Kak Ha OCHOBE 3aKOHOB (PM3MKH MOXHO PacCUUTATh
BHyTpeHHee cTpoeHre CojHIa U Kak HaOMIoAEHUS 3a MOTOKM HelTpuHo oT CoJHua
YAAJIOCh 3arIsiHYyTh B HEHTp COJIHIIE U Y3HATh O TEPMOSAEPHOM UCTOUYHHUKE SHEPTUH.

. VY3HaTh, KaKk ONPENEIAIOT OCHOBHBIE XapaKTEPUCTUKHU 3BE3J U UX B3aUMOCBS3b
MeXay CcO0Oi, O BHYTPEHHEM CTPOEHUHM 3BE3 M HMCTOYHHKAX WX DHEPIUH; O
HEOOBIYHOCTH CBOWMCTB 3BE3/] OENBIX KApiIUKOB, HEUTPOHHBIX 3BE37 M YEPHBIX JIBIP.
VY3HaTh, KaK pOKAAIOTCS, )KUBYT U YMUPAIOT 3BE3/bI.

. VY3Hath, Kak MO HAOMIOACHUSAM MYyJbCUPYIOUIMX 3BE3] Ledeus ornpenensiTh
PacCTOSIHUSL O APYTHX TajakTUK, KaK acTPOHOMBI 1O HAOIIOJCHUSIM JBOMHBIX WU
KPATHBIX 3BE3]] ONIPEAEINSIOT UX MACCBHI.

. [TomyuuTh npencTaBiieHUs O B3pbIBAX HOBBIX M CBEPXHOBBIX 3BE3] U Kak B
3BE3/1aX 00Pa3yIOTCS TAKETBIE XUMUUECKUE DJIEMEHTHI.
. VY3Harb, KaK ycTpoeHa Hama ["amaktuka — Muteunsiit I1yTh, Kak pacrpenesieHsl B

HEl paccesiHHbIe M IApOBbIE 3BE3HBIE CKOIJIEHUS, U 00Jlaka MEK3BE3IHOTO ras3a u
neuti. Kak ¢ moMorisio HaOIoIeHni B MH(PpakpacHBIX Jydax yJajdoCch MPOHUKHYTh
yepes TOJILY MEX3BE3HOrO ra3a U MbLIM NPOHUKHYTH B LUEHTP | allakTUKH, YBUIETH
JNBUXEHHE 3BE3]] B HEM BOKPYI CBEPXMACCUBHOW YEPHOU JIBIPHI.

. [Tomy4uuTh IIpEaCTaBICHHUE O PA3JIMYHBIX TUIIAX TAJTAKTHK, Y3HATH O MPOSIBIICHUSIX
AKTUBHOCTM TaJaKTUK M KBa3apoB, W PACIPEICIICHUM TaJaKTUK B IPOCTPAHCTBE U
(GhOopMHUPOBAHNN CKOTUICHUN U STYCUCTOU CTPYKTYPHI KX pacpeeicHUs.



. VY3HaTh O CTPOCHHM W JBOJIIONHMH YHUKAJIHLHOTO 00BbEeKTa BceneHHoi B 1emom.
[IpociaenuTs 3a pa3BUTHEM NPEACTABICHUH O KOHEYHOCTH U OECKOHEYHOCTH
BcenenHol, o pyHAaMeHTaIbHBIX 1APaJ0KCaX, CBSI3aHHBIX C HUMHU.

. [TonsiTh, Kak W3 HAOJIOAEMOr0 KpPAaCHOTO CMELICHHUS B CIHEKTpax AalEKHUX
TJIAKTUK MPULLUIA K BBIBOJY O HECTAIMOHAPHOCTH, paclInpeHun BceneHHou, u, 4To B
IOPOIUIOM OHa ObUIa HE TOJBKO IUIOTHOW, HO M Tropsyedl M, 4To HalIrogaemMoe
PENMKTOBOE M3JIyYCHHE MOATBEPKAAECT OTOT BaXHBIM BBIBOJ COBPEMEHHOMU
KOCMOJIOTHH.

. VY3HaTh, KaK OTKPBUIM YCKOPEHHOE pacliMpeHue BCEIEHHON M ero CBA3BI0 C
TEMHOUW DHEPIUEN U BCEMUPHOW CUJIOM OTTAJIKHWBAHUs, IPOTHUBOCTOSIIEH BCEMUPHON
CUJIE TATOTECHUS.

. VY3HaTh 00 OTKPBITUN 3K30IUIAHET — IUIAHET OKOJIO APYTUX 3BE3] U COBPEMEHHOM
COCTOSTHUH MPOOJIeMbl IOUCKA U CBA3H C BHE3EMHBIMU ITUBUIIH3ALMSIMH.
. Hayuutbcst  mpoBOIWTH  NPOCTEHIIME  ACTPOHOMHUYECKHE  HAOMIOACHMS,

OPHUEHTUPOBATHCA CPEIU APKUX 3BE3M U CO3BE3INN, U3MEPATH BBICOTHI 3BE€31 U ConHIA,
ONpPENENIATh ACTPOHOMUYECKMMH METOJAaMHU BpeMs, MIHUPOTY U JOJITOTYy MecTa
HaOmoieHui, u3MepaTh quamerp CojiHIIa U U3MEPATh COJHEUHYH0 aKTHMBHOCTh M €€
3aBUCUMOCTB OT BPEMEHHU.

Conep:xkanue Kypca

BBenenue B aCTpOHOMUIO

Crpoenue u Macuitadbl BeeneHHoM, 1 COBpeMEeHHbIE HaOIIOAEHUS

Kaxkwue Tena 3anonnsator Beenennyro. KakoBbl MX XapakTepHbIE pa3MeEpbl U PACCTOSHUS
Mexay Humu. Kakue Qusnueckue yclioBUs BCTpPEHarOTCS B HUX. BceneHHas
pacmupsiercs.

I'me m xak paboOTalOT caMble KPYIHbIE ONTUYECKHE TeJecKonbl. Kak acTpoHOMBI
HCCIIENYIOT TaMMa u3iyueHue Beenennoil. UTo yBuaenn IpaBUTalMOHHOBOJHOBBIE U
HEUTPHUHHBIE TEJIECKOIIBI.

AcTpomeTpust

3BE31HOE HEOO M BUIAMMOE JIB)KEHUE HEOSCHBIX CBETUJ

Kakue 3BE3abl BxoasaT B co3pe3auss Opuona u JleGens. ConHLe IBHXKETCS IO
skiaunTuke. IlnaHersl coBepiialoT MneTiaeo0pa3Hoe ABMKEHHE.

HebGecHbie koopaAMHATHI

UYro Ttakoe HeOECHBIN HKBATOp M HEOECHBIM MepuauaH. Kak cTposiT 3KBaTOpHAIbHYIO
cucTeMy HeOecHbIX KoopiauHat. Kak cTposIT TOpU30HTANIbHYIO CHUCTEMY HEOECHBIX
KOOpAUHAT.

Bunumoe nsmxkenue mianet U CoaHIa

[lerneoOpa3Hoe qBUKEHUE IJIAHET, OMATHOE U IPSIMOE ABM)KEHHE TUTAHET. DKIIUIITUKA,
30[IMaKaiIbpHbIe co3Be3aus. HepaBHoMepHoe paBmkeHHe COJHIA MO SKIUITUKE.
JBrxenue JIyHbI U 3aTMEHUS

@a3bl JIyHBI M1 CHHOIMYECKUU MECHL], YCIOBHUS HACTYIUIEHUSI COJIHEUHOTO U JIYHHBIE
3aTMEHUS.

[Touemy mpoHCcXOAAT coMHEUHbIE 3aTMEHMS. Capoc U MpeACKa3aHus 3aTMEHUN

Bpewms u kanennapp

3BE3IHOE U COJTHEYHOE BPEMSI, 3BE3IHBIN U TPOITMYECKUI TOI.



YCTpOICTBO JYHHOTO M COJHEYHOTO KajeHjaapsi, MpoOJeMbl HX COIJIaCOBAaHUS
KOnraHCKui U TPUTOPUAHCKHI KaJeHIapy.

Heb0ecnas mexanuka

I'ennoneHTprUECcKas cucTeMa Mupa

IIpeacraBmsuin 0 crpoeHnn COJIHEYHOM CHCTEMBI B AHTHYHBIE BpEMEHA U B
CPEIHEBEKOBBE. [ enroneHTpudecKas cucTeMa MApa, 10Ka3aTelIbCTBO BPALLIEHNUE 3eMIIU
BoKpyr Connua. [lapamnakc 3B€311 ¥ ONpeesIeHHe PACCTOSIHUE 10 HUX, MTapCeK.
3akonsl Keruiepa aBrKeHUs I1aHeT

OtkpeiTie U.Kemiepom 3aKkOHOB IBMXKEHHS IiaHeT. OTKpbITHE 3aKOoHA BcemupHOro
TATOTeHUS U 0000mENHBIC 3akoHbI Kerepa. Onpenenenre Macc HEOECHBIX TE.
Kocmuueckue ckopoctu

Pacuétel mepBoif U BTOpOIl KOCMUYECKOM CKOPOCTH U UX (pusmuecku cmbica. [lonér
FO.A. I'arapuna Bokpyr 3emiin 10 KpyroBoi opOuTe.

MexIutaHeTHbIE TIEPENETHI

[loHsATHE ONTHMAJIBHON TPAEKTOPHUM IMOJIETA K IUIaHeTe. BpeMs moisiéra K IUIaHeTe U
JaThl CTApPTOB.

JIyHa u e€ BausiHUE Ha 3€MIIIO

Jlyunsbiii penbed u ero npupoaa, [lpunusHoe B3auMoaeiictBue Mexay JIyHoit n 3emiéi.
VY nanenue Jlynsl oT 3emiin 1 3ameieHne BpameHus 3emi. [Ipeneccus 3eMHOM ocH U
IIPEJBAPEHNUE PABHOICHCTBUM.

CrpoeHue COJTHEYHON CHCTEMBbI

CoBpemennsbie npeacraBiaeHns 0 COJTHEYHOM — CUCTEME.

CocraB CosiHeuHOU cHUCTEMBI. [lnaHeTbl 36MHOM TpyNnbl M IUIAHETHl TMTAHTBI UX
npuHuunuaneHeie oTanuus. Obmako komeT Ooprta u nosic Koiinepa. Pasmepsl Ten
COJIHEUHOW CHCTEMBI.

[Inmanera 3emuis

®opmMma u pazmepsl 3emin. Buytpennee ctpoenue 3emun. Pons napHukoBoro s dexra
B (hOpMHUPOBAHUM KJIUMaTa 3eMIIH

[l;maneThI 36MHOM TPYHITBI

Uccnenosanus Mepkypusi, Benepsl u Mapca, ux cxoxects ¢ 3emiéil. Kak mapHUKOBBIi
3¢ (deKT rpeer NOBEpXHOCTh 3eMIIM U nieperpeBaet atmocepy Benepsl. EcTb 1 x13HB
Ha Mapce. DBoumorust opout cmyTHukoB Mapca @oboca u Jlelimoca.

[l;maneThI TUTaHTHI

O®usnueckue cporcrBa lOmnurepa, CarypHa, Ypana um Henrtyna. Bynkanuueckoit
nesrenpbHOCTH HAa cnyTHHKE Onurepa No. IIpupoaa kosen BOKpYT IIaHET TUTaHTOB.
IitaHeTh! KapJIMKKA U UX CBOMCTBA.

Maineie Tena ConTHEYHON CUCTEMBI

[Ipupona u naBwxenwe acrepounoB. Crnenuduka IBUKEHUS TPYNI acCTEPOUJIOB
TposinueB u I'pekos. Ilpupona u nemwxenue komert. [osic Koiinepa u O6nako komer
Oopra. [Ipupoaa MeTeOpOB U METEOPUTOB.

MeTteopsl 1 METEOPUTHI

[Ipupona «majgaromux 3BE31», METEOPHBIE NMOTOKM M MX paauaHTbl. CBA3b MEXIY
METEOPHBIMU MMOTOKaMU U KoMeTaMmHu. [Ipupoa KaMEeHHBIX U KEJIE3HBIX METEOPHUTOB.
IIprpona METEOPUTHBIX KPATEPOB.

IIpakTHyeckas actpopusnka u ¢pusuxa CoHua



MeTtomapl acTpo(U3NIECKUX UCCIICTOBAHNI

YCTpoICTBO U XapaKTEPUCTUKU TEJIECKOMOB pedpakTopoB U  PeQIEKTOPOB.
Y cTpolCcTBO paiMOTENECKONOB, paIuOMHTEPPEPOMETPHI.

CounHie

OcHoBHble xapaktepuctuku ConHma. OrnpeneneHue Macchl, TEMIEpaTypbl H
xumuyeckoro cocraBa Connma. Ctpoenue cosiHeyHOM armocdepbl. CosHeuHas
aKTUBHOCTb U €€ BIMsHUE Ha 3emiito U 6uocdepy.

Bnytpennee ctpoenne ConHua

Teopetnueckuii pacu€r temmnepaTypsl B ieHTpe CoJiHLA. S epHbIi UCTOYHUK SHEPTUU
Y TEPMOSIIEPHBIE PEAKIIUHA CUHTE3a Ielus U3 BOAOPOAA, MEPEHOC JHEPIUM U3 LIEHTPA
ConHila HapyKy, KOHBEKTUBHAs 30Ha. HEUTPUHHBINA TEIECKOIN U HAOIIOJEHUS MTOTOKA
HelTpuHO oT ConHia.

3BE3bI

OCHOBHBIE XapaKTEPUCTUKH 3BE3]

Ornpenenenne OCHOBHBIE XapaKTEPUCTHK 3BE31 MACChl, CBETUMOCTH, TEMIIEPATYpPhbI U
XUMUYECKOTo cocraBa. CriekTpanbHas Kiaccudukamus 3Be31 U e

¢du3nUeckue OCHOBBI. JlMarpamma CHEKTpalbHBIA KJIACC— CBETUMOCTH 3BE31, CBS3b
MEK]ly MaCCOM U CBETUMOCTBIO 3BE3]]

BuyTtpenHee cTpoeHue 3B€311

Crpoenue 3BE3/bI INIABHOW MTOCIIEI0BATEIbHOCTH.

CrpoeHue 3BE3/] KPACHBIX THTAHTOB U CBEPXTUTaHTOB.

benbie kapauku, HEUTPOHHBIE 3BE3/bI, MYJILCAPBI U YEPHBIE ABIPHI

Crtpoenue 3BE3/1 OenbIX KapJIMKOB M IMpEAeN Ha uX maccy — mnpenen Yanapacekapa.
Ilynscapel 1 HeUTpOHHBIE 3BE3bL. [Iprpoaa 4EPHBIX ABIp U UX MAPAMETPBI.
JIBOVIHBIE, KpATHBIE U ITIEPEMEHHBIE 3BE3/bI

HaOntonenuss JABOMHBIX W KpaTHBIX 3BE3M, 3aTMEHHO-TIEPEMEHHBIC 3BE3JBI.
Onpenenenne mMacc ABOMHBIX 3BE3M. Ilynbcupyromuye nepeMeHHbIE 3BE3NBI, KPUBBIC
n3MeHeHus Onecka uedeus. 3aBUCUMOCTh MEXIY CBETUMOCTBIO U TEPUOJAOM
nynbcanuii y nedeunn. Lledbennsr — maskun Bo BceneHHON , O KOTOPBIM OIpPEACIIAT
PACCTOSIHUS 10 NAJIIEKUX CKOIUJIEHUM U TANAKTHK.

HoBreie 1 cCBEpXHOBBIE 3BE3/BI

XapaKTEpUCTUKHU BCIIBIIIEK HOBBIX 3BE37. CBS3b HOBBIX 3BE3] C TECHBIMU JIBOMHBIMU
CUCTEMaMHU, COoJIepKaluxX 3Be3y Oenblii kapiuk. [lepeTexkanue BemecTBa U ASpPHBINA
B3PHIB Ha TOBEPXHOCTH Oenoro kapimka. Kak B3pBIBAIOTCS CBEPXHOBBIC 3BE3IBI
XapakTepUCTUKHU BCHBIIIEK CBEPXHOBBIX 3BE3/. ['paBUTALIMOHHBIN KoJJIanc Oeyoro
Kapauka ¢ maccou Yanpapacekapa B COCTaBE TECHOM IBOWHOW 3BE3/IbI — BCIIBIIIKA
CBEPXHOBOM MEPBOTO THUMNA. B3pbIB MACCHBHOW 3BE3/Ibl B KOHIIE CBOCW ABOJIOLUUA —
B3pbIB CBEPXHOBOI BTOpOro Tuma. HabmtoaeHre ocTaTKoB B3pPbIBOB CBEPXHOBBIX 3BE3I.
DBOJIIOLMA 3BE3/: POKICHUE )KU3Hb U CMEPTh 3BE3]

Pacuér mnOpoAOJDKUTENIBHOCTH  KWU3HHU  3BE3]  PA3HOM MacChl Ha  TJIAaBHOM
nociaeaoBaTenbHOCTU. llepexon B KpacHbIE TUTraHThl M CBEPXTMIAHTBI  IOCIE
ucuepnanus Boaopoaa. CrHoOKOWHAsE 3BOJIIONUSA  MAJIOMAaCCUBHBIX  3BE31, W
IPaBUTAIIMOHHBIN KOJUIATC M B3PHIB C 00pa30BaHUEM HEUTPOHHOM 3BE3/bl MJIH YEPHOM
JBIPBI MACCUBHOM 3Be3/bl. OnpeiesieHre BO3pacTa 3BE3JHBIX CKOIJICHUN U OTIAEIbHBIX
3BE311 U IPOBEPKA TEOPUHU IBOJIFOLIUU 3BE3I.

Miie4Hblil IyTh



I'a3 u npu1b B ['anakTuke

Kak oOpasyrorcst oTpaxkaTeNbHbIE TYMaHHOCTH TMO4YeMy CBETATCA uddy3HbIC
TYMaHHOCTH

Kak KOHIIEHTpUPYIOTCS ra30BbIEC U MBLIEBbIE TYMAHHOCTH B | 'aakTuke

PaccesitHHbIE 1 1apOBBIE 3BE3HBIE CKOIIJICHUS

Habmromaembie cBOMCTBa pacCessHHBIX 3BE3HBIX CKoTuieHuH. Habmomaemblie cBOMCTBa
IapOBBIX 3BE3NIHBIX CKOIUICHUU. Pacnpenenenne u xapakrep ABUKECHHS CKOIUJIEHUN B
l'anaktuke. Pacupenenenue 3B€31, CKOIUICHUM, Ta3a U NbUIM B ['anakTuke.
CBepxmaccuBHast Y€pHas Ablpa B LEHTPE ['aTaKTUKH U KOCMUYECKUE JTyUH.
NudpakpacHbie HAOIIOEHUS NBYKCHIS 3BE3 B IIeHTpe ["atakTiky 1 0OHapyKeHHE B
HEM CBEpPXMACCUBHOM YEpHOM JbIpbl. Pacuér

napaMeTpoB CBEPXMACCUBHOM u&pHOM AbIpbl. HabmroneHns KOCMUYECKUX JIydel U UX
CBSI3b CO B3PbIBAMH CBEPXHOBBIX 3BE3/1. ['anakTuku

Kak knaccuduumpoBany rajakTukd no (Gopme U KamepTOHHas AuarpaMma Xaooua.
CBoONCTBa CHHUPAIBHBIX, DSJUIMNTHYECKUX ¢ HEMPaBUIBHBIX TalakTuK. KpacHoe
CMEIIIECHUE B CIIEKTPaX rajakTUK U OMpe/ieNieHne PacCTOSHUS 10 HUX. 3aKoH Xa00ia
Bpamenue raaktvk u TEMHasi MaTepys B HUX.

AKTUBHBIE TaJJAKTUKU U KBa3apbl

[Ipupona  aKTUBHOCTH rajakTHK, pAJUOTAIAKTUKU H B3aUMOJICHCTBYIOIINE
raiakTuku. HeoObluHbIE CBOWCTBA KBa3apoB, UX CBA3b C SApaMHU TaJIaKTHK H
AKTUBHOCTBHIO YEPHBIX JbIPp B HUX.

CxoruteHus raJakTUK

HaGnrogaemple  CBOMCTBAa  CKOIJIEHMM TalaKTUK, PEHTICHOBCKOE W3IIyYEHHE,
TEMIlepaTypa M Macca MEXIaJIaKTUYECKOTo rasza, HeoOXOJWMOCTh CYIIECTBOBAHHUS
TEMHOM MAaTepUM B CKOIUIEHMAX TalakTUK. OlneHka Maccel TEMHOM MaTepuu B
CKOIUIEHUSIX. Sluencrast CTpyKTypa pacupeaeaeHNs TaJaKTUKU CKOTUICHUW TaJIaKTHK.
Crpoenue u 3BosI0o1usA BeesieHHOM

KoneuHnocts 1 6ecCkOHEUHOCTh BeeneHHoM — mapaIoKChl KIIACCUYECKOM KOCMOJIOTHH.
3akoH BceMupHOro TATOTEHHS W TMPEACTABICHHS O KOHEYHOCTH U OECKOHEYHOCTH
Bcenennoit. ®DoTOMETpUUYECKMH  MMAPAJOKC W NPOTUBOPEUYMs  KIACCHUYECKHUX
MpeACTaBIeHU O cTpoeHun Bceenennoit u HaOmogeHusimu. HeoOxomumocTthb
MIPUBJICYCHHSI 001N TEOPUU OTHOCUTEIBLHOCTH JJISI TTOCTPOEHUSI Moienn BceneHHOI.
CBsi3b  MeXAy TE€OMETPUYECKHMMHM CBOMCTBAMHM MpOCTpaHCTBa BceneHHOU C
pacnpeieieHUeM U JIBUKEHUEM MaTepHUU B HEM.

Pacumpsromasica Beenennas

CB43b cpelHEN IUIOTHOCTh MAaT€pUM C 3aKOHOM PACHIMPEHHUS U T€OMETPUYECKUMU
ceorictBamu Bcenmennou. EBximpgoBa u HeeBximpgoBa reomerpuss BceneHHOM.
Onpenenenue paauyca u Bo3pacta BeenenHoil.

Mogens «ropsiuer BeesrleHHON» U PEIMKTOBOE U3ITyYECHUS

OO6pazoBaHue XMMUYECKUX 3JIEMEHTOB BO Beenennoit. O6unue renust Bo Beenennoit u
HEOOXO0AMMOCTh OOpa30BaHMsI €ro Ha paHHUX OJTanax »HBOMIONUU BceneHHOM.
Heo0xoauMoOCTh HE TOJIBKO BBICOKOH IIJIOTHOCTH BEIIECTBAa, HO M €ro BBICOKOH
TEMIIEpAaTypbl HA PaHHUX JTanax 3BOMOUMUA BceneHHou. PennkroBoe u3nydeHue —
M3JIy4YE€HUE KOTOPOE OCTAIOCH BO BCEIEHHOM OT ropsYero u CBEPX IJIOTHOT'O COCTOSHUS
MaTepUU Ha paHHUX dTanax >ku3Hu Bcenennoii. Habmomaempie cBOIICTBA PETUKTOBOTO
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uznyuyeHus. [louemy HE0OX0AMMO MpHUBIIEYEHHE 001N TEOPUU OTHOCUTEIBHOCTH IS
MOCTPOEHUS MoJienu BeenmenHo.

CoBpeMeHHbIE PO0JIEMbI ACTPOHOMHUU

YckopeHHoe paciupenue BeenneHHon 1 TEMHast SQHEPTUsl.

HaGnronenust cBepxHOBbIX 3BE3M | Tuma B AaN€KuX TallaKTUKAaX M OTKPBITHE
YCKOpPEHHOT0 pacmupenust Beenennon. OTKpbITHE CHITbI BCEMUPHOTO OTTAJIKUBAHMSL.
TémHas sHeprus yBeanuuBaeT Maccy BeenenHou o mepe e€ pacmmpenus. [Ipupona
cuiIbl BceMUpHOTo OTTanKuBaHus.

OOHapyKeHue TUTAHET BO3JIe IPYTUX 3BE3I.

Habmoienus 3a IBHXKEHUEM 3BE3] U ONIPEACTICHIS MacC HEBUIUMBIX CITyTHUKOB 3BE3 /L,
BO3MYILAIONIUX UX MPSMOJIMHEHHOE ABM)KEHHE. MeToabl 0OHapyKEeHUs IK30IUIaHET.
OreHka ycioBHi Ha MOBEPXHOCTSX 3k301uiaHeT. [Touck 3Kx301utaneT ¢ KoOM(pOPTHBIMU
YCJIOBHSIMH JIJISI )KM3HU HA HUX

IToncku xu3HU U pazyma Bo Beenennon

PazBuTHe npencraBieHni 0 BOSHUKHOBEHUH U CYIIECTBOBAHUH KM3HU BO BCeneHHOM.
CoBpeMEHHBIE OIIEHKH KOJIMYECTBAa BBICOKOPA3BUTHIX IUBHIM3ALUNA B [ allakTuke.
[TonpiTKM OOHAPY>KEHUS U MTOCBUTKH CUTHAJIOB BHE3EMHBIM ITMBUIIA3AIIUSIM.

TemaTH4ecKO-NIOYpPOYHOE NVIAHUPOBAHUE
[ToypouHo€ MIIaHMPOBAHUE PACCUUTAHO HA | 4 aCTPOHOMHH B HEJETIO U MOCTPOEHO
CJIeIyIOUM 00pa3oM: TeMa ypoKa - OCHOBHOM, U3y4aeMbIil B KJlacce MaTepual.

BBenenue B actrponomuio (1 4)

[enbto wu3ydeHHs] JaHHOW TEMbl — T[IO3HAKOMUTh YYaIUXCSI C OCHOBHBIMHU
aCTPOHOMUYECKUMHU OOBEKTaMH, 3amojHsoumMu Bceenennyto: miaHers:, CoiHie,
3BE3/bl, 3BE3HBIC CKOIUICHUS, TaJaKTHKH, CKOIUICHHUS TaJakTUK; (U3MUYECKUMU
npoleccamMy, MPOTEKAIIIMMU B HUX M B OKpYyKaroleM HuX mpoctpaHcTBe. OHu
3HAaKOMATCA C XapaKTEpPHBIMU MaclITabaMu , XapaKTepU3YIOIIMMH CBOMCTBA 3THUX
HeOecHbIX TeNl. Takke MpPUBOJATCS CBEIEHUS O COBPEMEHHBIX ONTHYECKHX,
nH(ppaKpacHBIX, PaJro, PEHTTEHOBCKUX Telleckonax M obcepBaTopusax. DakTHUECKH,
ydaniiecs 3HaKOMSITCS C TeMH HEOECHBIMHM TellaMd M OOBEKTaMH, KOTOphIe OHH B
nanbHeieM OynyT NoJpoOHO HM3ydaTh HA YPOKAX aCTPOHOMUMU.

Actpomerpus (5 4)

L{enpro n3yueHus JaHHOW TeMbl — (OPMUPOBAHUE Y YUAIIIUXCS O BHJIE 3BE3THOTO Heba,
pa3OMEHUN €ro Ha CO3BE3/Us, MHTEPECHBIX OOBEKTaX B CO3BE3MUSIX M MHQPOIOTHU
CO3BE3/IMH, Pa3BUTHE aCTPOHOMHMH B aHTHYHBIC BpeMeHa. IIpocienuTs, Kak mepexosn
OT OPHCHTAIMH I10 CO3BE3/IMSIM K HMCIOJb30BAaHUIO HEOCCHBIX KOOPJAMHAT ITO3BOJIMI B
KOJMYECTBEHHOM OTHOIICHUHM H3y4aTh BHUAWMBIC JBIDKCHUS Tel. Takke Iebio
SBJISICTCS M3y4YeHUe BUAUMOTO nBrxkeHus Comuaia, JIyHBI 1 IJIaHeT U Ha OCHOBE 3TOTO
MOJIYYHUTh MPEACTABICHUSI O TOM KaK aCTPOHOMBI HAYUMJTUCH TIPE/ICKA3bIBATh 3aTMEHUS;
MOJIYYUTh TPEJCTaBICHUS 00 OJHOW M3 OCHOBHBIX 3371a4 aCTPOHOMHH C JAPECBHEHIIIHX
BpPEMEH U3MEPECHUN BPEMEHHU U BEJICHUU KaJleHaapsl.

Hebecnast mexanmnka (3 yaca)

11



Llenp u3ydeHus: TeMbl — pa3BUTEE NPEACTABICHUN O cTpoeHUHU COJHEYHOM CHCTEMBI:
IEOLIEHTPUYECKAS] U TEIMOLEHTPUYECKUE CUCTEMBI MUpPa; 3aKOHbI Keruiepa nBukeHus
IUIaHET U uX 0000meHne HbIOTOHOM; KOCMHYECKHE CKOPOCTH U MEKIUIAHETHBIE
MEPENETHI.

Crtpoenne CosiHeuHol cucteMbl (7 4acoB)

[{ens M3y4eHUsT TEMBI — MOJIYYHUTh MpeECTaBiIecHuE 0 cTpoeHHe CONTHEUHON CHUCTEMBI,
M3y4duTh (pusnyeckyro npupoay 3emiu u JIyHbI, SBIEHUS TPUIMBOB M IPEIECCUU;
MOHSATH (PU3HUECKIE OCOOCHHOCTH CTPOSHUS TUTAHET 36MHOU TPYTIIIBI, TUTAHET TUTAHTOB
U TUIaHET KapJIMKOB;, y3HaTh 00 OCOOCHHOCTSX TPHUPOABI M IABUKCHUS aCTEPOUJIOB,
MOJIYYUTh OOIIUE TPEICTABICHUS O KOMETax, METeopax M METCOpUTaX; MOJIyUUTh
MPEACTABIICHHE O pa3BUTHE B3IJISIOB W COBPEMEHHBIX TPEIACTABICHUAX O
npoucxoxaeHnu COTHEYHON CUCTEMBI.

Konmponsnasa paboma Nel no meme «Cmpoenue u cocmae ConHeuHoul cucmemul)

AcTpodusuka u 3B€31Has acTpoHoMHus (7 4acoB)

Ilenp m3yyeHHs TeMbl — MOIMYYUTH IPEACTABICHHS O PAa3HBIX THUIIAX ONTHYECKUX
TEJECKOMNaxX, paJHOTEIECKONax M METOAaX HaONIOJCHW Ha HUX; O METoJax H
pe3ynbrarax HaOmoaeHuil CoJlHLA, €ro OCHOBHBIX XapaKTEPUCTHKAX; O MPOSBICHUSIX
COJIHEYHOM aKTUBHOCTH M CBSI3AHHBIMU C HEHM MPOLIECCOB Ha 3emiie U Onocdepe; 0 ToM,
KaK aCTPOHOMBI Y3HAJIM O BHYTpeHHeM cTpoeHuu CoJlIHLA, W, KakK HaOI0JeHus
COJIHEYHBIX HEWUTPUHO, NOATBEPAWIIO HAIIM IPEIACTABICHUS O MPOLECCAX BHYTPHU
ConHIla; MOMYYUTh MPEACTaBICHUS: 00 OCHOBHBIX XapaKTEPUCTHKAX 3BE3M, HX
B3aMMOCBSI3M, BHYTPEHHEM CTPOCHHUH 3BE3]T PA3IMUHBIX TUIIOB, TOHATH MPUPOTY OEIIBIX
KapJIMKOB, HEUTPOHHBIX 3BE3J M YEPHBIX AbIP, KAK JBOMHBIC 3BE3NBI IOMOTAIOT
ONPENEIIUTh MACChl 3BE3M, a MyJbCUPYIOLIME  3BE3AbI  IIOMOralOT  ONPENEIAThH
paccrossHus BO BceneHHOM;

MOJIyYUTh MPEJICTABICHUS O HOBBIX M CBEPXHOBBIX 3BE3JAX, M, KaK J>XUBYT U
YMUPAIOT 3BE3/IBL.

Muieunsiii IlyTs — Hama I'anakruka (3 yaca)

[{esnbro n3yyeHne TeMbl - MOJYYUTh NpeAcTaBieHrue Hamen ['anaktuke — MiteuHbli
[Iyth, 00 0OBEeKkTax €€ COCTaBISIONIMX, O pACIPEACIICHHE ra3a W TMbUIM B HEH,
pacCessHHBIX W IIAPOBBIX CKOIUICHUSX, 00 €€ CIUpabHOM CTPYKType; 00
MCCJICIOBAHUH €€ IIEHTPAJbHBIX 00J1acTei, CKPBITHIX OT HAC CHUJIBHBIM TOTJIOIIEHUEM
ra3oM M IbUIBI0, a4 TAKKE O CBEPXMACCUBHOU YEPHOU JBIPE, PACIIOIIOKEHHON B CAMOM
neHTpe ['amakTukmy.

I'anakTukm (3 yaca)

[enb u3ydeHus: TeMbl — MOJTYUYUTh MPEJICTABICHUE O PA3IUYHBIX THUIMAX rajakTHK, 00
OTIPENICIICHUH PACCTOSIHUAX J0 HUX 10 HAOIIOIEHUSIM KPaCHOTO CMEIIEHUS JIMHUM B UX
CIEKTpax W 3akoHe Xa00i1a; 0 BpaIlleHUH TaTaKTUK U CKPBITONH TEMHOW MAacChl B HUX;
MOJIYYUTh TPEACTABICHUs] 00 AaKTHUBHBIX TallaKTHUKaX W KBazapax M (PU3NUYECKUX
rpoueccax, MpOTEKAKIIMX B HUX, O PACIPENCIICHUNA TAIAKTUK U UX CKOIUIEHHH BO
Bcenennoit, 0 ropsiueM MEXTalakTUYECKOM Ta3e, 3allOJHSOIINM CKOIUICHUS FaJlaKTUK.

Crpoenue u 3BoJI01IUsA BeesienHou (2 yaca)
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[lenpt0 wW3ydeHHWs] TEMbl — TIOJNYYUTh TPEJCTABIEHWE 00 YHHKAIbHOM OOBEKTE
BcenenHoit B 1e10M, Kak peMIaeTCs BOMPOC O KOHEYHOCTH WM OECKOHEYHOCTH
Bcenennoit, o mapagokcax, CBSI3aHHBIX C 3TUMH MPEACTABICHUSIMU O TEOPETUUECKUX
NpEeICTaBICHUAX OOIIeH TeOpUH OTHOCUTEIBLHOCTH, JEXKAIIUX B OCHOBE MOCTPOCHUS
KOCMOJIOTHYECKUX  Mojienelt  BceneHHol; kakue  HaOMIOACHUS  TPHUBEIM K
pacmupsroiencs Moaenu Beenennou, o paguyce u Bo3pacte BCeneHHOM, O BBICOKOU
TEMIIEpaType BEIIECTBA B HayajbHbIE NIEPUOMABI KU3HU BceneHHol W mpupozae
PEIMKTOBOTO M3JYyUYEHHUS, O COBPEMEHHBIX HAOJIOJCHHUSIX YCKOPEHHOTO PACHIMPEHHUS
Bcenennoi.

CoBpemeHHbIE IPO0JIEMBbI ACTPOHOMUM (2 Yaca)

[lenpto M3ydyeHUs MAHHOM TEeMbl — IMOKA3aTh COBPEMEHHbBIC HAIPABJICHUS HU3YyUCHUS
Bcenennolt, 00 omnpeneiaeHUN pacCTOSHUN 10 TaJaKTUK C MOMOIIbIO HaOJI0IeHUN
CBEPXHOBBIX 3BE3]T M OTKPBITUSL YCKOPEHHOTO paclIupeHusi BeceneHHou , poi TEMHOMU
SHEPTUU H CUIbl BCeMUpPHOro OTTAJIKWUBAHUA, TMOJYYUTh MPEACTABICHUS 00
HK30IJIAHETaX U MOUCKA SK30TUIAHET OJIArONPUATHBIX ISl ’KU3HU;, O BO3MOXKHOM YHCIIC
BBICOKOPA3BUTHIX IMBWIM3ALMNA B HallIel ['amakTuke U 0 MeToAax MOMCKAX JKU3HU H
BHE3EMHBIX IMBUJIM3AIMHN U MPOOJIeM, CBSI3aHHBIX CO CBSI3bIO C HUMU.

Koumponvnaa paoomaNe2 no meme «36e30vl U uxX OCHOGHbIE XAPAKMEPUCHIUKU.
I'anakmuxuy»

IMOYPOYHOE TEMATHYECKOE IIVNIAHUPOBAHMUE
Actponomust 10 kiacc, non penakumeii B.M. Yapyruna

1 4 B Henemro, Bcero 3a 1 rox ooyuenus 34

Ne HanmenoBaHue pa3jeioB 4 TeM Cpoku Ilpumeyanue
ypoka

IVI1aH ¢akr

Beenenue (1 4)

1 TexHuka 0€30MacHOCTH HAa YPOKaX aCTPOHOMUH. 01.09-04.09 VY4eOHuK,
BBeneHue B aCTpOHOMUIO §1,2

Actpomerpus (5 4)

2 3Bé3aHO0€E HEDO 07.09-11.09 Y4eOnuk, § 3
3 HebGecHbIe KOOPIMHATHI 14.09-18.09 Y4eOHnuk, § 4
4 BunnMoe nBrxeHue miaHeT U 21.09-25.09 VY4eOHuk, § 5
ConHna
5 JBuxenue JIyHbl 1 3aTMEHHUS 28.09-02.10 VYuebuuk, § 6
6 Bpewms u kanengapb 12.10-16.10 Y4eOHuk, § 7
He0ecnas mexanuka (3 4)

7 Cucrema mupa 19.10-23.10 Yuebnuk, § 8
8 3akonbl Kenuiepa 1BH)KEHUS IUIaHET 26.10-30.10 VYuebuuk, § 9
9 Kocmuueckue ckopoctu u 02.11-06.11 YyeOHMK,
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MCXKIIJIAaHCTHBIC HepeHéTBI

§10, 11

Crtpoenue CostHeuHoii cucremsl (7 4)

10 CoBpeMeHHBIE TIPEICTABJICHHS O CTPOCHHUH U 09.11-13.11 Yyebnuk, § 12
cocraBe COIHEYHOU CHCTEMBI
11 ITnanera 3ems 16.11-20.11 Yyebnuk, § 13
12 | Jlyna u e€ BnusiHEE Ha 3eMITIO 30.11-04.12 Yuebuuk, § 14
13 ITnaHeThI 3eMHOM TPYNIIBI 07.12-11.12 Yyebnuk, § 15
14 | Ilnanersl-ruranTsl. IlnaHeTsl-kapianku 14.12-18.12 VYuebuuk, § 16
15 Masie Tena COJIHEUHON CUCTEMBI 21.12-25.12 Yyebnuk, § 17
16 CoBpeMeHHBIE TTPEICTABICHHS O MpoucxoxaeHun | 28.12-31.12 Yyebnuk, § 18
ConHeyHoM cucTemMsl
Konumponvnasa paooma Nel no meme «Cmpoenue
u cocmae ConeuHoll cucmembl)
AcTpodu3uka u 3B€3aHast actpoHomus (7 4)
17 MeTo bl acTpo(U3NIECKUX UCCISAOBAHUI 11.01-15.01 YueOHnuk, § 19
18 | Connne 18.01-22.01 VYuebuuk, § 20
19 BHyTpeHHee CTpoeHre U NCTOYHUK YHEPTUn 25.01-29.01 VYueOunuk, § 21
Connua
20 OCHOBHBIE XapaKTEPUCTUKU 3BE3] 01.02-05.02 YueOHuK,
§ 22,23
21 benble kapiuku, HEUTPOHHBIE 3BE3/IbI, YEPHBIE 08.02-12.02 Y4eOHuK,
JbIpbl. J|BOWHBIE, KpaTHBIE U IEPEMEHHBIE 3BE3 /bl § 24,25
22 | HoBble 1 CBEpXHOBBIE 3BE3/IBI 15.02-19.02 Y4eOHuk, § 26
23 SBOIOLUS 3BE3NT 01.03-05.03 YueOHnuk, § 27
Muieunbiii myTh (3 4)
24 I"a3 u mbuIb B [anakTuke 08.03-12.03 VYyebnuk, § 28
25 PaccesiHHbIE U 11apOBbIE 3BE3AHBIE CKOIUIEHUS 15.03-19.03 YuebHuk, § 29
26 | CBepxmaccuBHas 4y€pHasi bIpa B IEHTPE 22.03-26.03 VYuebuuk, § 30
Mineunoro Ilytu
lanakruxm (3 )
27 Knaccudukanus ranakTuk 29.03-02.04 VYuebHuk, § 31
28 | AKTHBHBIC TaJJaKTHKHU M KBa3aphbl 05.04-09.04 Yu4eOHuk, § 32
29 CKoruieHus rajJakTHK 19.04-23.04 VYuebHuk, § 33
Ctpoenue u 3Bo0nuA Beesiennoii (2 1)
30 Koneunocts 1 6eckoHeuHOCTh Beenennoit 26.04-30.04 VueOHuK,
§ 34,35
31 Mogensb «ropsiueit BecenenHon» 03.05-07.05 YueOHnuk, § 36
CoBpeMeHHbIE TPOOIEeMBbI ACTPOHOMUH (4 Y)
32 | YckopenHoe pacmmpenue Beenennoit u TémHas 10.05-14.05 VYuebnuk, § 37
SHEprus
33 OO0HapyXeHre TUTAHeT BO3JIe IPYTHX 3BE3. 17.05-21.05 Y4eOHUK,
ITouck >xu3HM 1 pasyma Bo BeenenHoi § 38,39
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34 | Konmponvhas paoomaNe2 no meme «36e30ut u 24.05-28.05
ux ocrnogHvle xapakmepucmuxu. I anakmuxuy

Jlurepartypa

1. Actponomusi. Metomuueckoe nocooue 10—11 kmaccel. ba3oBbliit ypoBeHsb : yued
nocobue A yuuTenei odmeoodpazoBaTenbHbIX opranu3amuidi. — M. : IIpocBemienue, 2017. — 32 c.
— (Coepsr 1-11). — ISBN 978-5-09-053966-1
Metoanyeckoe mocodue mo acrponomuu i 10—11 kimaccoB pazpaboTaHo K yd4eOHO-METOIHMUECKUM
koMmruiekcam JuHuu  «Cdepr» u3natensctBa «lIpocBemienue». MeTtoauueckoe mocobue
npeJHa3sHaueHO Ui y4duTeledl o0pa3oBaTeNbHBIX OpraHW3alWi, TMPENOJAIOIIUX —IMpPEeIMeT
«Actponomusi» B 10-11 xmaccax. Ilocobue comepKUT MNPUMEPHYIO pabouyyl0 MporpaMMmy IO
peaMeTy, BKIII0Yas TeMaTHYeCKOe TUIAHWPOBAHUE C XapaKTEPUCTHKOW OCHOBHBIX BHJIOB Y4eOHOM
NesITeIbHOCTH Ha ypOKaXx.
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