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Pa6ouas nporpamma no actponomuu s 10-11 knacca (0a30Bblii ypoBeHb).
IHosicHuTEIbHAA 3aTIMCKA

Pabouass mporpamma mo actpoHomum s oOydarommxcs 10-11 kmacca paspabotaHa Ha OCHOBE

cienyoneil HOpMaTUBHO-TIPaBOBOM Oa3bl:

Denepanbublil 3akon «O06 obpasoBanuu B Poccuiickoit @eneparum» (ot 29.12. 2012 . Ne 273-D3).
DdenepanbHblii  rOCyNapCTBEHHBIH 00pa3oBaTelbHbIM CTaHOApT CpeAHero oOmero oOpa3oBaHUs,
yTBEpKACHHBIN TpuKa3oM MuHHcTepcTBa 00pazoBanusi U Hayku Poccuiickoit ®@eneparuu ot 17.12.2010
roza Nel897.

DenepanbHblil IEpeueHb Y4YEOHHKOB, PEKOMEHIYEMBIX K HCIOJIB30BAaHMIO INPH Pealu3aliy HMMEIOIINX
rOCYJIapCTBEHHYIO aKKpPEIUTALHI0 00pa30BaTeNbHBIX MPOTpaMM HadajbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpeaHero ooOmiero o0pa3oBaHUs, YTBEPKICHHBIM TNpHKa3oM MUHHCTEpCTBA O0pa30BaHUS W HAYKU

Poccuiickoit ®epeparuu ot 31 mapta 2014 r. N 253" (C uzmenenusmu Ha 26 ssaBaps 2016 roga).
—  OcHoBHas 0Opa3zoBaTenbHas mporpaMma cpegHero oomero oopazoBanust MOY Sm-Tecosckas COILL.
—  VYueOnsii man MOY Sm-Tecosckas COLL.

Hannas paGoyas mporpaMma cOCTaBjI€Ha Ha OCHOBE MporpaMMbl «ActpoHomust 10-11» qis
001eo0pa3oBaTeNbHBIX HMIKOJI peKoMeHT0BaHHOM MunucTepcTBoM O6pazoBanus u Hayku P® (aBrop
B.M.Yapyrus, [Ipocserienue, 2018)

Pabouas nporpamma opreHTHpOBaHa Ha ucnoiib3oBaHue 06azoBoro YMK B.M.Yapyruna «Actponomus 10-

11 xmacce», 2018.

Ha ocnoBanuu tpedoBanuii ['ocynapctBeHHoro oopasosareiabHoro ctannapra 2010 r. B coaep:xaHumn
paboueii mporpamMMel 10 aCTPOHOMHH MPEATIOIIATaeTCs PEaT30BaTh AKTyallbHbIC B HACTOSIIEE BpeMs
KOMIIETEHTHOCTHBIHN, TMYHOCTHO-OPUEHTUPOBAHHBIH, €S TEIbHOCTHBIN 1MOAX0/1bl, KOTOPBIE OMPEAEISIOT
3a0auu 00yueHun:

- [IpuoOpereHune 3HaHUI U YMEHUI JJ1 UCTIOIB30BaHMs B MPAKTUUECKON JAEITEILHOCTH U MMOBCEIHEBHOM
JKU3HU;

- OBnazieHre ciocodaMu NO3HaBaTENLHON, HH(POPMAIIMOHHO-KOMMYHUKATHBHON U pe(IeKCUBHOM
JeSITeNIbHOCTEM;

- OcBOCHUE MMO3HABATENBHOM, HHPOPMAITMOHHON, KOMMYHUKATHBHOM, pe(hIeKCHBHON KOMIIETEHIIHIA.
Komnemenmnocmmualii TOaX0]] ONpeAeIsieT CIeAYIONNe 0COOCHHOCTH TPEIBbSBICHUS COICPKAHUS
00pa30BaHMS:

OHO TIPEJICTABICHO B BHJE JCBITH TEMATUIECKUX OJIOKOB, 00ECTIEYMBAIONINX ()OPMUPOBAHHE
komnereHImi. TakuM 00pa3zoM, KaleHAapHO-TeMAaTHYECKOE TNTAHUPOBAHUE 00ECTICUNBACT
B3aMMOCBSI3aHHOE PAa3BUTHE M COBEPIIEHCTBOBAHKE KITFOUEBBIX, OOMICTIPEIMETHBIX H MPEIMETHBIX
KOMIIETEHIIHM.

JIuunocmuas opueHTanus 0o0pPa3oBaTEIHLHOTO MPOIECCa BBISBISIET NPUOPUTET BOCIUTATEIBHBIX U
pa3BuBaromuX 1eneil 00ydenus. CriocoOHOCTh YJaIuXcsi IOHUMATh IPUYUHBI U JIOTUKY Pa3BUTHS
(U3NIECKUX MPOIIECCOB OTKPHIBAET BO3MOKHOCTD JIJISl OCMBICIIEHHOTO BOCIIPUSTHS BCETO pa3HOOOpa3us
MHPOBO33PEHYECKUX, COLUMOKYJIBTYPHBIX CUCTEM, CYIIECTBYIOIIMX B COBpeMEHHOM Mupe. Cuctema
y4eOHBIX 3aHATHI TPU3BaHa CIIOCOOCTBOBATH PA3BUTHIO TMYHOCTHON CaMOMICHTU(DUKAIIIH,
TYMaHHUTapHOU KyJIBTYPBI IIKOJIBHUKOB, X MPUOOIIEHUIO K COBPEMEHHOM (pr3MYeCcKOl HayKe M TEXHUKE,

YCHUJICHHUIO MOTUBAIIMH K COIUAJIbHOMY INO3HAHWIO U TBOPYCCTBY, BOCIIMTAHHUIO IMYHOCTHO U 06IJ_ICCTBCHHO

BOCTPEOOBAHHBIX KAU€CTB, B TOM YHUCIIE TPAXKIaHCTBEHHOCTH, TOJICPAHTHOCTH.
JleamenvHocmuwliil TIOXO/ OTPAXKACT CTPATETHUIO COBPEMEHHOM 00pa30BaTeIbHON MOIUTHKU:

H606XO,I[I/IMOCTL BOCIIMTAaHUA YCIOBCKA U I'PaAXKJaHWHA, HHTCTPUPOBAHHOI'O B COBPEMEHHOEC EMY 06H_I€CTBO,

HAIIEJICHHOTO Ha COBEPIICHCTBOBAaHUE 3TOTrO 00miecTBa. CrcTemMa ypoKOB COPHEHTHPOBAaHA HE CTOIBKO Ha
nepeaavy «roTOBBIX 3HAHHIT», CKOJIBKO Ha ()OPMHUPOBAHUE AKTUBHON JIMYHOCTH, MOTHBUPOBAHHOHN K
camMo00pa30BaHMIO, 00JIIAOIEH JOCTATOYHBIMU HABBIKAMH U TICHXOJIOTUYECKUMH YCTaHOBKaMH K
CaMOCTOSITETLHOMY TIOUCKY, OTOOPY, aHAIN3Yy U UCTIONb30BaHUIO HH(POPMALIMU. DTO TOMOXKET
BBIITYCKHHUKY aIalTHPOBATHCS B MUPE, TIe 00beM HH(POPMAIIH PacTET B TEOMETPHUECKON POTPECCHH,
TJie COIMaabHas U Mpo(hecCHOHANbHAS YCIIEIIHOCTh HAMIPSIMYIO 3aBUCAT OT MIO3UTUBHOTO OTHOIICHUS K
HOBALUSIM, CAMOCTOSITEIBHOCTH MBIIUIEHNUS U MHULIMATUBHOCTH, OT TOTOBHOCTH MPOSIBIIATH TBOPUYECKUI



MOJIXO/]T K IeNy, UCKaTh HECTaHAApPTHBIE CIIOCOOBI pelIeHus PobyieM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY
B3aUMOJICUCTBHUIO C JIFOJbMH.
B cooTBeTCTBUM C 3TUM peanmsyeTca moanduumpoBaHHan nporpamma «ActpoHomua 10-11 Knaccy,

B.M.YapyruHa, B o6beme 34 yaca.

OcHOBOI1 1IeNIenoNaranus BIIeTCs OOHOBIICHHE TPEOOBAHHI K YPOBHIO IOATOTOBKHU BBIITYCKHUKOB,
OTpaKarollee BaKHEHITYI0 0COOEHHOCTD MeIarorndeckoi KOHIENIIUY TOCy1apCTBEHHOTO CTaHIapTa—
MIEPEXO0/1 OT CYMMBI «IIPEIMETHBIX PE3YJIBTATOBY» (TO €CTh 00pPa30BaTENBLHBIX PE3YIHTATOB, IOCTUTAEMBIX B
paMKax OTAETbHBIX Y4eOHBIX MPEIMETOB) K MEXITPEIMETHBIM U HHTETPATUBHBIM pe3yibraTtaM. Takue
Pe3yabTaThl IPEACTABIAIOT COO0H 000OIIEHHBIE CIIOCOOBI IEATEILHOCTH, KOTOPBIE OTPAXKAIOT CIICIH(DUKY
HE OT/ICJIBHBIX MPEIMETOB, a CTYIeHel o01ero oopa3zoBanus. B rocyjapcTBEeHHOM CTaHIapTe OHH
3a(hUKCUPOBAHBI KaK O0IUE YUeOHbIE YMEHHS, HABBIKH U CIIOCOOBI YeJTOBEYECKOM JIEITEILHOCTH, YTO
MperoiaraeT MOBBIIICHHOE BHUMAHKE K PAa3BUTHIO MEXKIIPEIMETHBIX CBSI3€H Kypca.

JlupakTHaecKkast MoJieNb 00yUeHHS U TIeAarornuecKue CpeCTBa OTPAKAIOT MOJICPHU3AIINIO OCHOB
y4eOHOT0 MpolLecca, UX MePEOPUEHTALNIO Ha JOCTIKEHNE KOHKPETHBIX Pe3yJIbTaTOB B BUJE
c(OpMHPOBAHHBIX YMEHUH U HABBIKOB YYalIHXCsl, 0000IIEHHBIX CIOCO00B AesTenbHocTH. Ocoboe
BHUMAaHHE YJENSAeTCs IO3HABATENIbHONW aKTUBHOCTH YYAIIHXCsl, UX MOTUBUPOBAHHOCTH K CAMOCTOSATEIBHOM
yaeOHoi pabote. ITO mpenmonaraeT Bce 0oiee NIMPOKOE HCIOIB30BAHNE HETPAAUIIMOHHBIX (POPM YPOKOB,
B TOM YHCJI€ METOJIUKH JICTIOBBIX UT'P, MPOOJIEMHBIX IUCKYCCUHN, MOITAITHOTO (POPMUPOBAHHS yMEHUS
pelaTh 3a71a4u.

Ha crynenu monHoi, cpetHei IIKobI 33/1a41 y4eOHBIX 3aHATUI ONpeIeICHbI KaK 3aKpeIUIeHuEe YMEHUN
pas3fessTh IPOIECChl Ha ATAIbl, 3BeHbs, BEIICIATh XapaKTePHbIC IPUIHMHHO-CIIECICTBEHHBIC CBSI3H,
OIPEACISATh CTPYKTYpPY OOBEKTa MO3HAHHMS, 3HAYMMbIC (DYHKIIMOHAIBHBIC CBSI3M U OTHOLICHUS MEXKIY
YacTSAMU LIEJIOT0, CPABHUBATH, COMOCTABIIATH, KIACCH()UIIUPOBATH, PAHXKUPOBATH OOBEKTHI TI0 OAHOMY HIIU
HECKOJIBKUM TPEIOKEHHBIM OCHOBAaHUSM, KpuTepusiM. [IpuHIIMNIanpHOe 3HaYeHHE B paMKax Kypca
npruoOpeTaeT yMeHHE pa3iniaTh (haKThl, MHEHUSI, JJOKa3aTelIbCTBA, THIIOTE3bl, AKCHOMBI.

Cuctema 3a/1aHui TpU3BaHa 00ECTICYUTH TECHYIO B3aUMOCBS3b PA3JIMYHBIX CIIOCO00B U (hopM yueOHOU
JEATeIbHOCTU: HCIIOIb30BaHUE PA3IMYHBIX aJITOPUTMOB YCBOCHHS 3HAHUI U YMEHUI IPU COXPaHCHUH
eIIMHOM CoJIepKaTeIbHON OCHOBBI Kypca, BHEJIPEHHE TPYIIIOBBIX METOIOB pabOThI, TBOPUSCKUX 3aJ[aHUI, B
TOM YHCIIC METOJIUKY HUCCIIEIOBATEIBCKAX MPOCKTOB.

Crienpuxoit yaeOHO#M MPOEKTHO-MCCIIEI0BATEIBCKOM e TEILHOCTH SBJISAETCS €€ HalpaBIeHHOCTh Ha
pa3BHUTHE JIMIHOCTH, U HA MOJTYYCHHE O0ObEKTHBHO HOBOTO MCCIIEIOBATEIILCKOTO PE3yIIbTaTa.

L]ens yueono-uccredosamensckoii desmenbHOCHU — MPHOOPETCHUE yYAIMMUCS MTO3HABATEILHO-
HCCIIeIOBATEIbCKOM KOMIIETEHTHOCTH, TIPOSIBIISIOLICHCS B OBJIAJICHUH YHUBEPCATBHBIMU CIIOCO0aMU
OCBOCHUSI JICUCTBUTEILHOCTH, B Pa3BUTHUHU CIIOCOOHOCTH K UCCIIE0BATEIIECKOMY MBIILJICHUIO, B
aKTHBU3AIMY JIAYHOCTHOW TTO3UIIMH YYAIlerocss B 00pa30BaTeIbHOM IMpOoIiecce.

MonynpHBII TPUHIINAT TO3BOJISIET HE TOJIBKO YKPYITHUTH CMBICTIOBBIC OJIOKH COIEPIKaHuUs, HO U
IPEOJIONETh TPAAUIMOHHYIO JIOTUKY U3YUYCHHs MaTepralia — OT SJHHUYHOTO K 00IIeMy H BceoOmiemMy, oT
(haxToB K IpoIeccaM u 3aKOHOMEPHOCTSM. B yCIIOBHSIX MOIYITBHOTO TTOIX0/1a BO3MOKHA COBEPILICHHO
WHas cXeMa U3ydeHus: GU3HISCKUX MPOIECCOB «BCeoOIIee — 00Iee— eTUHIIHOSY.

AKIICHTHpOBaHHOE BHIMAaHHE K MPOAYKTHBHBIM (hopMaM yIeOHOM AeATeTbHOCTH MPEAIoaraet

aKTyaJIH3aluio HHPOPMAIIMOHHONW KOMIIETEHTHOCTH YJaIiuxcsi: popMUpOBaHHUE MPOCTEHIINX HABBIKOB
paboThI C UICTOYHUKAMH, (KapTorpadudecKUMH U XPOHOJIOTHUECKUMHI ) MaTepraiaMu. B TpeboBaHusIX K
BBIITYCKHUKAM CTapIIei IIKOJIbI KIIF0YEBOE 3HAYCHUE TIPUIAETCS KOMIUIEKCHBIM YMEHHUSM TI0 TIOUCKY U
aHaJIM3y HHPOpMAIHK, IPEAICTABICHHON B Pa3HBIX 3HAKOBBIX CUCTEMaXx (TEKCT, TabsIuIa, cXxema,
ayJMOBU3YaJIbHBIH psifl), UCIIOIB30BAHUIO METOJIOB AIEKTPOHHON 00pabOTKH IIPU IIOUCKE U
cucTeMaTU3alui HHPOPMAIIHH.

Crienudrka nieseid U cofepKaHus H3y4eHHsI aCTPOHOMHH Ha 6a30BOM YPOBHE CYIIECTBEHHO TTOBBIIIACT
TpeOoBaHUs K peJICKCUBHOM JEATSIILHOCTH yUalIUXCsl: K 00bEKTUBHOMY OIICHUBAHUIO CBOMX yUCOHBIX
JOCTHKEHH, TIOBEJICHUS, Y€PT CBOCH JTMIHOCTH, CTIOCOOHOCTH U TOTOBHOCTH YYUTHIBATh MHEHUS IPYTUX
JIIOJICH TPU OTIPEIeIICHUH COOCTBEHHOW TTO3HUIIMH U CAMOOIICHKE, TIOHMMATh IIEHHOCTh 00pa30BaHuUs Kak
CPEICTBA Pa3BUTHSA KYJIbTYpPbl JIMYHOCTH.



Jlist nHpOpMaIMOHHO-KOMITBIOTEPHON HOAJIEPKKH Y4eOHOro Mpolecca IpeAnoiaraeTcst HCHoIb30BaHUEe
IPOrpaMMHO-TIEJarOTMYECKUX CPEICTB, PeaTU3yeMbIX C TOMOIIIBI0 KOMITbIOTEpa (Ha Oa3e kabuHeTa
MEMANpPOrpaMM C HHTEPAKTUBHOM JJOCKOI).

TpedoBanus K ypoBHI0 noAroroBky yyammxes 10-11 kiaaccos

O0O0JI)ICHBL 3HAMb:

Hmena BbIIAIOMINUXCSE aCTPOHOMOB, CHEIM(UKY aCTPOHOMHYECKUX HAOIFOICHHIA, OCHOBHBIC DJIEMEHTHI
HeOecHoM cdepsl, Teopemy 0 BbicoTe [losoca Mupa, MPUHIUIIBI OTIpeIeTIeHHUsI TOPU3OHTAIBHBIX U
HKBATOPHUAJTILHBIX KOOPJUHAT CBETUII, CBSI3b CMEHBI CE30HOB I'0J1a C TOJIOBBIM ABM)KEHUEM 3€MJIU BOKPYT
ComnH1ia, MPUHIATIBL Pa3AeICHHS TOBEPXHOCTH 3eMIIM Ha KIIMMATHUECKHE T0sCa, 0COOCHHOCTH Pa3InIHBIX
CIOCOOO0B CYETa BPEMEHH, MTPUHITUIIBI, JISKAIIIUE B OCHOBE COCTABIICHUS KaJICHapel, MOHATHE
ACTPOHOMHUYECKOW €MHHULIBI, TeIMOLIEHTPUYECKYIO KapTUHY cTpoeHus1 COJTHEYHON CHUCTEMBI.
KOH(UTypali BHYTPEHHUX U BHEIIHUX IJIAHET, 3aKOHBI JBM)KCHUS TJIAHET, IPUHIIUIIbI, JIe)KaIue B
OCHOBE BHIOOpPA TPACKTOPHIM KOCMUYECKUX CTaHIIUH K TeslaM COoTHEYHON CUCTEM, TPUUHHBI
BO3HUKHOBEHHUS MPUJIMBHBIX CHJI M UX BIUSHUE Ha ABMKeHUE Tesl COMTHEYHON CUCTEMBI, pa3TuIHbIC
cBoiicTBa Tesl COIHEUHOH CUCTEMEL

[TonsTrs: 3BE31HON BETMYHMHBI, TapaJijlakca, CBETUMOCTH, TIIaBHOM MOCIIEI0BATSILHOCTH, COTHEUHON
MOCTOSTHHOW, KOHBEKIINH, KOHBEKTHBHOMW 30HBI, POTOCHEPHI, TpaHyJ1, XpoMOchepbl, COTHEYHONH KOPOHHI,
MpOTYyOEpaHIla, COTHEUHBIX BCIBIIIEK, COTHEYHBIX TISITEH, COTHEYHOTO BeTpa, MIiIeuHOTo IMyTH, | anakTuku,
3BE3/THOTO CKOIJICHUSI, PACCESTHHBIX M IAPOBBIX CKOTUICHH, TAHTCHITUAIBHON 1 JTy4EBOU CKOPOCTEH,
MEX3BE3THOM Cpe/ibl, pa3peKEHHOTO raza, MEeK3BE3THOM MBIITH, Ta30IBUICBOTO CIIOSI, CBETJIBIX M TEMHBIX
TYMaHHOCTEH, KOCMUYECKUX JTydel, TPaBUTAIIMOHHON KOHACHCAITUH, MPOTOIJIAHETHBIX JIMCKOB TAJIAKTHK,
AJUTMNITHYECKUX, CTUPATBHBIX W HETPABUIILHBIX TATAKTUK, CKOTIJICHUH TallaKTUK, B3aUMOJIEHCTBYIONTUX
TaJaKTUK, TAJIAKTUK C aKTUBHBIMU SIJIPaMU, PauOTaIakTHK, KBa3apOB, PEIMKTOBOIO H3NTy4YeHUs. [ nmoTe3y
0 CYIIIECTBOBAaHWH XU3HU BO BeeneHHoi, XxapakTep JBHKEHHS 3BE3]T B TUCKE U chepruiuecKon
cocrapJstoulei ["anakTuku, oOuire nmpeacTaBlieHus 0 pa3Mepe U CTpykType ['anakTuku, HanpaBieHUe Ha
neHTp ["amakTuku, BO3MOKHOCTD UCTIOB30BaHUS CIIEKTPAIBHOTO aHAN3a JIJIsl U3y4eHUsT HeOSCHBIX
00BEKTOB, (hM3MUECKUI CMBICI 3aKkoHa BuHa n npuHiuna Jlomiepa, npuHIun padoThl, HAa3HAYCHUE U
BO3MOXKHOCTH TEJICCKOIIOB, CBSI3b (PM3NYCCKUX XapaKTEPUCTUK 3BE3] MEKIAY COOOM: TEMIIEPATypPBI,
CBETUMOCTH, 3BE3THON BEIMIMHBI, I[BETA, MACCHI, ITIOTHOCTH, Pa3Mepa, CBSI3b 3eMHBIX SIBJICHUM C
akTHBHOCTHIO COJTHITA, METOBI ONPE/IETICHUS PACCTOSTHUAN (METOIBI TEOMETPUUECKOTO U CIIEKTPATLHOTO
napajiiakca), 0COOCHHOCTH (PU3HUECKOTO COCTOSIHUS BEIIECTBA BHYTPH 3BE3]1, ICTOYHHKH SHEPTUU 3BE3 ],
HaOJTIOIaTeIIbHBIE 0OCOOCHHOCTH OEJIBbIX KapIMKOB, HEHTPOHHBIX 3BE3, IEPEMEHHBIX 3BE3]], HOBBIX U
CBEPXHOBBIX 3BE3/], 0COOCHHOCTH 3BOJIOIIUM 3BE3]T PA3IMYHON MACChl, METOJT OTIPEICICHHS PACCTOSHUI 110
KpacHOMY CMEIIEHUI0, 3aKOH Xa00J1a, CYIIHOCTh OJHOPOIHBIX H30TPOIHBIX Mojieliel BeeeHHoi, o
BO3MOXKHOCTSIX HAOJIOJICHUS TAIEKUX TaJJAKTUK B ATIOXY UX ""MojomocTh".

00J1)CHBL YMEMb:

Haxoauth Ha HeOe sipuaiiime 3Be31bl, padoTaTh CO 3BE3THOM KapTO (ONpenesiTh KOOPIUHATHI 3BE3],
nonoxxeare CoJHIIA B JII00OH JIeHb rojia, BUANMYIO 00JacTh HEOECHOH chepbl Ui JaHHOU IUPOTHI B
3aJJaHHOE BpEMs r0Jla U CYTOK), pelaTh 3a/1a4i Ha ONPEACIICHUE: BBICOThI M 3€HUTHOT'O PACCTOSIHUS
CBETHJIA B MOMEHTHI KYJIbMHHAINH, Te0Trpad)uueCKOi MIMPOTHI TOYEK 36MHOM MOBEPXHOCTH 10
aCTPOHOMUYECKUM HaOIIOICHHUSM, JIYHHBIX (pa3, Mepruo 0B BO3ZMOKHOTO HACTYIUICHUS 3aTMEHUIH,
CHHOIMYECKOTO U CHUJIEPUYECKOT0 MEPHO/IOB IJIAHET, PACCTOSTHUMN /10 HEOECHBIX TEJ U UX MapalsIaKCoOB,
KOH(HUTypaluii IiaHeT, Ha UCTIOJIb30BaHue GopMyIr: 3akoHOB Keruiepa, 3aKkoHa BCeMHPHOTO TATOTEHHUS, |-
1 1 2- KOCMHYECKUX CKOPOCTEMH, MOJIh30BATHCS ACTPOHOMUYECKHM KaJleHAapEM JIJIsl TIOTyUYEeHUSI CBEICHUIA
O JABIDKEHHH U BOBMOXKHOCTSIX HaOroneHus Ten COoNHEYHOM CUCTEeMBI, HAXOAUTh Tela COoNHeYHOM
CUCTEMBI Ha HeOe BO BpeMsl HAOJTFOICHUH.

Pemrats 3a1aun Ha ncnonp3oBaHue puHIUNa Jlomepa u 3akoHa Buna, Ha onpeeneHre Macchbl HEOECHBIX
TEJ IO CKOPOCTSIM OpPOUTATIBHOTO JBM)KEHUS, HA OTPE/IeIICHNE PACCTOSIHUH 10 3BE3, HA CBSA3b MEXIY
CBETUMOCTBIO, PAJUYyCOM M TEMIEPATypOl 3B€3/bl, HA ONPEEIICHUE PACCTOSAHUMN 10 ranakThK. OLleHnBaTh
pa3pemaniyo cCiocoOHOCTh (IU(PAKIIMOHHYIO) TEIECKOIOB, MOIB30BATHCS IIKAIOM 3BE3/IHBIX BEUYNH,
JMarpamMMon "'TeMIiepaTypa-CBETUMOCTR'", CBSA3BIBATh TAHTECHITHAIBHYIO M JTy4EBYIO CKOPOCTH HEOSCHOTO
TeJa C ero MPOCTPAHCTBEHHOM CKOPOCTHIO, IPy00 OIIEHNBATh MacCy | allakTHKU 0 CKOPOCTH KPYTOBOTO
JBUKCHHSA 3BE3, pa3iinyaTh Ha (OoTorpadusx pa3IudHbIC THUITBI 3BE3MHBIX CKOIUICHUN M MEK3BE3THBIX



TYMaHHOCTEH, OIpeesiTh pacCTOSIHUE /10 TAJIAKTUK 10 KPACHOMY CMEILIEHHIO, O0BSICHATh CMBICI MTOHSITUH
"pacmmpsitoniasics Beenennas" u "penukroBoe nznyyeHue'.

I[nanupyembie pe3yibTaThl OCBOEHHS Y4eOHOI0 mMpeiMeTa 1o utoram odydenus B 10- 11 kiacce

* [lomyunTts npeAcTaBiIeHus 0 CTPYKType U MaciuTabax BeeneHHol u Mecte yenoBeka B Hell. Y3HaTh 0
CpeACTBaX, KOTOPbIE UCIOJIB3YIOT aCTPOHOMBI, YTOOBI 3aIJISIHYTh B caMble yan€HHble yroyku BeenenHol
Y YBHUJIETh HEOECHBIE TEJIa HE TOJIBKO B HEAOCTYITHBIX C 3€MJIH JUarna30oHax JJIMH BOJIH
AJIEKTPOMArHUTHOTO U3TyYEHUsI, HO M Y3HATh O HOBBIX KaHaJlaX MOMy4yeHUs: HHPOopMaIiu 0 HEOECHBIX
TeJax C MOMOIIbI0 HEUTPUHHBIX U TPAaBUTALMOHHOBOJIHOBBIX TEJIECKOIOB.

* Y3HaTh 0 HAOJII01aEMOM CJIOKHOM JBM)KEHUU TuTaHeT, JIynsl u ComiHIla, ux uatepnperanuu. Kakyro poib
urpanu HabmoneHus 3atMeHnit JIynsl u ConHia B %KU3HU 00ILIECTBA M UCTOPUS UX HAYYHOTO OOBSICHEHUS.
Kak Ha ocHOBE aCTPOHOMHYECKUX SIBJICHUH JIFOAU HAYYWIMCh U3MEPSATh BPEMS U BECTU KaJleHAaph.

* Y3HaTh, KaK OJaroaps pa3BUTHIO0 aCTPOHOMUU JIFOAH MIPUIILTH OT MPEICTABICHHUS T€OLEHTPUYECKOM
CHUCTEMBI MUPa K PEBOIIOLMOHHBIM MPEACTABICHUSM T€TMOLEHTPUYECKON cucTeMbl Mupa. Kak Ha ocHOBe
MOCTIeTHEH OBUTM OTKPBITHI 3aKOHBI, YIIPABIISIONINE ABIKECHUEM IUIAHET M, B KOHIIE KOHIIOB, 3aKOH
BcemupHoro taroreHusl.

» Ha nprumMepe ucnosib30BaHUs 3aKOHa BCEMUPHOTO TATOTEHUS], IOIYYUTh IPEICTABICHUS O KOCMUYECKUX
CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTHIBAKOTCS TPACKTOPUH MOJIETOB KOCMUYECKHX allllapaToB K
TUTAHETaM. Y3HAaTh, KaK MPOSBISIET ce0s1 BCEMUPHOE TATOTCHUE Ha SIBICHUSX B cucTeMe 3eMinsi-JIyHa u
HBOJIIOLIMIO 3TOM CUCTEMBI B OYAYIIEM.

* Y3HaTh 0 COBPEMEHHOM MpPEACTABICHUH, O CTpOoeHUH COJTHEYHOM CUCTEMBI, O CTPOCHUH 3eMIIU KaK
IUTAHETA U TIPUPO/JIE MTAPHUKOBOTO YPQPEKTa, O CBOUCTBAX IUIAHET 3¢MHOM IPYIIIbI U TUIAHET TUTAHTOB, U 00
HCCJEIOBAaHMIX aCTEPOUI0B, KOMET, METEOPOUJIOB, U HOBOT'O KJIacCa HEOECHBIX T€J KapJIMKOBBIX IUIAHET.
* [TomyunTh peACcTaBICHUE O METOaX aCTPO(YUZNIECKUX UCCIICTOBAHMSX M 3aKOHAX (PH3UKH, KOTOPHIC
UCTIOJIB3YIOTCS IS N3y4eHUsI (PU3MYECKH CBOWCTB HEOECHBIX TEJ.

* Y3HaTh npupoay CoJHIIa M €0 aKTHBHOCTH, KaK COJIHEYHAs! aKTUBHOCTD BIMSET HA KIMMAT U Ouocdepy
3eMiH, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOXHO pacCuuTaTh BHyTpeHHee cTpoeHue CoHIa U Kak
HaO0JII0IeHUs 3a IOTOKU HEUTpHHO oT CoJIHIA yIanoch 3ariasHyTh B eHTp CoHLEe U y3HATh O
TEPMOSIAEPHOM UCTOYHUKE SHEPTHH.

* Y3HaTh, KaK OMPE/IEIISIOT OCHOBHBIE XapaKTEPUCTUKHU 3BE3]] U UX B3aUMOCBSI3b MEXIY COOOH, O
BHYTPEHHEM CTPOSHHH 3BE3] M UICTOYHUKAX UX DHEPTUH; O HEOOBIYHOCTH CBOMCTB 3BE3M OCIBIX KapJIHKOB,
HEUTPOHHBIX 3BE3/ U YEPHBIX ABIP. Y3HATh, KaK POKIAIOTCS, KUBYT U YMHUPAIOT 3BE3IBI.

* Y3HaTh, KaK M0 HAOTIOIEHUSM TyJIBCUPYIOUINX 3BE3M e e T ONPEEIISiTh PACCTOSTHUS 10 JPYTUX
raJlaKTHK, KaK aCTPOHOMBI 110 HAOJIOJICHUSM JIBOMHBIX M KPATHBIX 3BE3]] OMPEACISIOT UX MACCHI.

* [TomyuynTh peACTaBICHUS O B3PbIBAX HOBBIX M CBEPXHOBBIX 3BE3/] M KaK B 3BE3/1aX 00pa3yroTCs TSHKENbIE
XUMUYECKHAE 3JIEMEHTEL.

* Y3HaTh, KaKk ycTpoeHa Hama ['anaktuka — Mueunsii [1yTe, Kak pacnipeneneHsl B HEH pacCesIHHBIE U
IIapOBbIE 3BE3/IHBIE CKOIUICHUS, U 00JIaka MEK3BE3THOTO ra3a v mblTh. Kak ¢ momoripio HabIoAeHnH B
MH(PAKPACHBIX JTyyaX yJAalloCh MPOHUKHYThH Yepe3 TOJIIY MEX3BE3IHOT0 ra3a v MbLIU IPOHUKHYTH B
LEHTp | 'alakTUKY, YBUIETh ABUKEHHUE 3BE3]] B HEM BOKPYT CBEPXMACCUBHON YEPHOU IBIPHI.

* [Tony4uTth mpeacTaBiIeHUE O PA3IMYHBIX TUIAX FAIAKTHUK, Y3HATh O IPOSBICHUSIX aKTUBHOCTHU TaJJaKTUK U
KBa3apoB, U pacIlpe/IeICHUH TaJIaKTHK B POCTPAHCTBE M (DOPMUPOBAHHUH CKOTIJICHUN U TYEUCTON
CTPYKTYpPBI UX pacpeesiCHusl.

* Y3HaTh O CTPOCHUH U HBOJIOIMH YHUKAJIBHOTO 00BbeKkTa Beenennoii B ienom. [Ipocneaunts 3a pazButueM
MIPECTaBICHNI O KOHEYHOCTH M OeCKOHEeUHOCTH Beenennoii, o pyHaaMeHTambHBIX apaioKcax,
CBSI3aHHBIX C HUMH.

* [TonATh, KaK U3 HAOIIOaEMOTO KPACHOTO CMEIICHHS B CIIEKTPAX NAIEKUX TaJJaKTHK MPHIILTH K BBIBOLY O
HECTAIMOHAPHOCTH, PAaCIIMPEHUN BCceneHHo, 1, YTO B MPOIIJIOM OHa OblIa HE TOJIBKO MJIOTHOU, HO U
ropstueil u, 9To HaOII0JaeMO€e PETMKTOBOE U3ITyYeHHE TIOATBEPKAAET 3TOT BAXKHBIN BBIBOJI COBPEMEHHOM
KOCMOJIOTUH.

* Y3HaTh, KaK OTKPBUIM YCKOPEHHOE pacIiIMpeHre BceleHHOM U ero CBA3BI0 C TEMHOM dHEPTHEN U
BCEMHUPHOM CHJION OTTAIIKWBAHUS, TPOTUBOCTOSIIEH BCEMUPHOM CUJIE TATOTCHUSI.

* Y3HaTh 00 OTKPBITHH K30IUIAHET — IUIAHET OKOJIO APYTHX 3BE3]] U COBPEMEHHOM COCTOSIHUM ITPOOTIEMBI
MOMCKA U CBSA3HM C BHE3EMHBIMH LIMBUIIN3ALUSAMU.



Conepsxkanne kypca actponomuu 10 kiace

Bgenenue B acrponomuio (1uac)

Crtpoenue u Macitadbl BeceneHHOM, 1 cOBpeMeHHbIE HAOMIOICHMS.

Kakue Tena 3anonustor Beenennyro. KakoBbl MX XapakTepHble pa3Mepbl U paCCTOSIHUS MEXKIAY HUMU.
Kakue ¢usndeckue ycioBus BcTpedatoTcsi B HUX. Beenennas pacmmpsiercs. I'ie n kak paboTaroT camble
KpYITHbIE ONTHYECKHUE TeslecKOmnbl. Kak acTpoHOMBI HcclienyoT ramMmma usinydenue Beenennoit. Uto
YBHJIEJIM I'PaBUTALMOHHOBOJIHOBBIE U HEUTPUHHBIE TEJIECKOIBI.

ActpomeTtpusi(S4acoB)

3BE31HOE HEOO U BUIMMOE JIBUKeHHE HeOecHbIX cBeTwl. Kakue 3BE3/1b1 BXOAT B co3Be3aust OpuoHa u
JleGens. Conniie ABkeTcs no >kiunTHKe. [naneTs coBepinatot nerneodpasHoe qemxenue. HebecHsle
KoopauHaThl. YTo Takoe HeOeCHbIH SKBaTOp U HeOecHbIM MepuanaH. Kak cTposiT 3KBaTOpHaJIbHYIO
cucreMy HeOecHbIX KoopauHat. Kak cTposiT ropu30HTalbHYIO CCTeMY HEOECHBIX KOOpAuHaT. Buanumoe
nsmxenue rianeT u Conxua. IletneoOpa3Hoe 1BUKEHUE IIJIAHET, MOMATHOE U NPSIMOE IBU)KEHUE ILIAHET.
OKJIMNTHKA, 30[MaKaIbHble co3Be3usl. HepaBHOMepHOe aBukeHne CoHIA [0 SKIUNTHKE. JIBIKeHHE
Jlyns! u 3aTMenust. @a3bl JIyHbI U CHHOIMYECKUI MECSL, YCIOBUS HACTYIIJICHUSI COJTHEYHOT'O U JIyHHbIE
3atMeHus. [louemy npoucxoaar conneunslie 3aTMeHus. Capoc U npeackazaHus 3aTMeHHNA. Bpemst u
KaJIEHAApb. 3BE3/THOE U COJHEYHOE BpEMs, 3BE3/IHBIN U TPOIIUUECKUMN TOA. Y CTPOMCTBO JIYyHHOTO U
COJIHEYHOTr' 0 KaJieH1aps, mpo0ieMsl ux coryiacopanust KOnmanckuil 1 rpuropuaHCcKuii KaleHaapHu.
Heb6ecnas mexannka(34aca)

I'ennonentpuueckas cucrema mupa. Ipeacrasnsamu o crpoennn CoIHEUHON CUCTEMBI B @aHTHUHBIE
BpPEMEHA U B CPEJAHEBEKOBBE. | eNnonieHTpudecKas cucreMa Mupa, J10Ka3aTeabCTBO BpallleHHe 3eMIIH
Bokpyr Counnua. [Tapannakc 3Be31 1 onpeaeneHne pacCTosIHAE 10 HUX, Iapcek. 3akoHsl Kemnepa
JIBYDKEHUS TLIaHET.

Ortkpeitre M. Kennepom 3akoHOB JBMKEHUs MIaHeT. OTKpbITHE 3aKOHAa BecemupHOro Tsrorenus u
00o0mEnnbIe 3akoHbI Kerepa. Onpenenenre Mmacc HeOecHbIX Ten. KocMuueckne CKopocTu.

PacuéTs! nepBoii U BTOpOil KOCMHUYECKON CKOPOCTH U UX (pusnuecku cMmbici. [Tonér FO.A. INarapuna
BOKPYT 3eMJIH 110 KpyroBoil opoute. MexruianetHbie iepen€rol. [loHsATHE ONTUMATBEHONW TPACKTOPHH
noJéTa K iaHere. Bpems nonéra k rnanete u natsl craproB. JIyHa u e€ BausiHue Ha 3emunto. JIyHHBbIH
penbed u ero npupona, [Ipunusnoe B3aumozeiicteue mexay Jlynoi u 3emnéid. Y nanenue Jlynsl ot 3emin
U 3aMejyleHue BpaieHus 3emin. [Ipeneccus 3eMHOM OCH U IIpeABapeHUE PaBHOICHCTBUI.

CTpoeHne COTHEeYHOI cucTeMbI(749acoB)

Cospemennble nipencrabienus o Conmneunoit cucteme. CoctaB CoslHeuHOM crcTeMbl. [1aneTsl 3eMHON
IPYIIIBI ¥ IJIAHEThl TMIAHThl X NpUHIUNUAIbHBIE oTinyust. O0nako komer Oopra u nosic Koiinepa.
Pazmeps! Ten conHeuHol cucteMsl. [Inanera 3emis. @opma u pazmeps! 3eminu. BHyTpeHHee cTpoeHue
3emiu. Ponb mapHukoBoro sgdexra B popMHUpOBaHUH KIMMATa 3€MIIN.

[Tnaners 3emHo# rpynmel. UccnenoBanus Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéit. Kak
MapHUKOBBIN 3(P(PEKT rpeeT MOBEPXHOCTh 3eMIIM U nieperpesaet atMochepy Benepsl. EcTb n1 xu3Hb Ha
Mapce. 3Bomtorus opout cnyTHUKOB Mapca @oboca u Jleiimoca. [InaHeTsl TUTaHTEL.

dusnueckmne ceorictea Onutepa, CatypHa, YpaHa 1 HentyHa. BynkaHnueckon aeaTenbHOCTM Ha CNyTHUKe

KOnutepa Mo. Mpupoaa Konew, BOKPYr NAaHET rMraHToB. MNaaHeTbl KapaMKK 1 UX cBoMcTBa. Manble Tena
CosnHeyHo cuctemsl. Mpupoaa n AsuxkeHWe acteponaos. Cneundura ABUKEHUA rPpynn acTepomaos
TposHues u 'peKkos. Mpupoaa u apukeHune komeT. Monac Kolinepa n O6nako komeT OopTa. Mpupoaa
METeopoB N metTeopuTosB. Meteopbl U meTeopuTbl. [Tpupoga «nagatowmx 38€34», METEOPHbIE NOTOKM U
nX pagmaHTbl. CBA3b MeXAy METEOPHbIMM MOTOKAMM U KOMeTamu. Mpnpoaa KamMeHHbIX M KenesHbix
meTeopuToB. [pnpoaa meTeopUTHbIX KpaTepos.

KoHTponbHoe 0606ueHue ( 1 yac)
Conepxkanne Kypca actponomuu 11 kiaace

Actpodusuka u 3BE€31Has acTpoHOMHUs (64acoB)



MeToabl acTpopU3HUECKUX UCCIeI0BaHUN. Y CTPOUCTBO M XapaKTEPUCTUKU TEJIECKOIIOB pepakTOpOB U
peduiekTopoB. YCTpOHCTBO painOTENecKOnoB, paguounntepdepomerpbl. Comnnie. OCHOBHBIC
xapakrepuctuku ComHia. OnpeaeneHrue Macchl, TEMIIEpaTypbl U XuMuueckoro cocraBa CosHua.
Crpoenue conHevyHoit atMocdepsl. CostHeUHast aKTUBHOCTh U €€ BIMSIHUE Ha 3eMIi0 U Ouocdepy.
Buytpennee crpoenne Connua. Teopetndeckuii pacuér TemnepaTypsl B ieHTpe ComHIa. SnepHblit
HWCTOYHUK PHEPTUU U TEPMOSIIEPHBIE PEAKIIMU CUHTE3a Ieusl U3 BOJOPO/A, IEPEHOC SHEPTUH U3 LICHTpa
ConHia HapyXy, KOHBEKTHBHas 30Ha. HeTpuHHBIN Teneckon 1 HabMI0IeHUs TOTOKA HEUTPUHO OT
ConHia.

3BE3 MBI

OcHOBHBIE XapaKTepUCTHKH 3BE311. OmpeiesieHne OCHOBHbBIE XapaKTEPUCTHK 3BE3/1 MAacChl, CBETUMOCTH,
TeMIepaTypbl 1 XMMUYECKOT0o cocTaBa. CrieKTpanbHas KIIacCU(pHUKAIUs 3Be3]] ¥ €€ PU3NUECKUE OCHOBBI.
JunarpaMMa CIIEKTPaJIbHBIN KIaCC— CBETUMOCTD 3BE3/I, CBA3b MEXKIY MAacCOM U CBETUMOCTBIO 3BE3].
Buytpennee crpoenue 38€31. CTpoeHue 3BE3/1bI IIIaBHOM MOCIEI0BATEILHOCTH.

CtpoeHnue 3BE311 KpaCHbIX TUTAHTOB U CBEPXT'MTaHTOB.

benble kapnuku, HEUTPOHHBIE 3BE31BI, MYIbCAPbl U YEPHBIE JIBIPHI.

Crpoenue 3BE37] OEIIBIX KapIMKOB U MpeJe Ha X Maccy — npeaen Yanapacekapa. [Tynabcapsl u
HEUTpoHHBIE 3BE3b1. [Ipupoaa 4EPHBIX ABIP U UX MAPAMETPBHI.

JIBOliHBIE, KPATHBIE U IEPEMEHHBIE 3BE3BL.

HaOmroneHust IBOMHBIX M KPATHBIX 3BE3/, 3aTMEHHO-TIEpEMEHHbIE 3BE3/1b1. Onpe/ielieHne Macc TBOMHBIX
3BE31. [lynbcupyromue nepeMeHHbIe 3BE3/1bI, KPUBBIC H3MEHEHUsI Oyiecka 1eden1. 3aBUCUMOCTh MEXTY
CBETHMOCTBIO M ITEpUOJIOM Iyibcanuil y nedeunn. Lledennpr — masiku Bo BeeneHHoii , o KOTopsiM
ONpENENAT PacCTOSTHUSA A0 JANEKUX CKOIIEHUN U TaJIaKTHK.

HoBblie 1 cBepXHOBbIE 3BE3/Ibl. XaPAKTEPUCTUKU BCIBIIIEK HOBBIX 3BE3/. CBSA3b HOBBIX 3BE3]] C TECHBIMU
JIBOWHBIMU CHCTEMAaMH, COJICPIKAIUX 3Be3 Ty Oelnblii kapiuk. [lepeTexanne BemecTa u sepHbIH B3phIB HA
MoBepXHOCTHU Oernoro kapiuka. Kak B3pbIBalOTCs CBEPXHOBBIE 3BE3/1bl. XapaKTEPUCTUKU BCIIBIIEK
CBEPXHOBBIX 3BE3/. [ paBUTALIMOHHBIN KOJUTAIIC OEJIOro Kapiuka ¢ Maccoi YaHapacekapa B COCTaBE TECHOM
JIBOMHOM 3BE€3/IbI — BCIBIIIKA CBEPXHOBOW MEPBOTO TUTA. B3phIB MacCUBHOM 3B€3/1bI B KOHIIE CBOEH
HBOJIIOIINH — B3PBIB CBEPXHOBOM BTOpOro THma. HabmogeHne ocTaTkoB B3PbIBOB CBEPXHOBBIX 3BE3I.
DOBoIOIMS 3BE3/: POXKIECHUE )KU3Hb U CMEPTh 3BE3I.

Pacu€T npoaomKUTENFHOCTH KU3HU 3BE3]T pa3HOM MAacChl Ha TIIaBHOW mocienoBarenbHocTh. [lepexon B
KpacHbI€ TUTaHTBl M CBEPXTUTAHTHI M1OCIIE Ucuepnanus Boaopoaa. CrokoiHasi SBOIIOIHS MajJO0 MaCCUBHBIX
3BE3]1, M TPAaBUTALIMOHHBIN KOJUIATIC U B3PBIB C 00pa3oBaHUEM HEHTPOHHOMN 3BE3/bI TN YEPHOU JBIPBI
MacCUBHOM 3Be3bl. OnpeaeneHne Bo3pacTa 3BE3HBIX CKOIUIEHUH U OTAENIBHBIX 3BE3]1 U MPOBEPKA TEOPUH
3BOJIOLNHN 3BE3.

MneuHbiii nyTb U NanakTuku (3+3= 6 yacos)

I"a3 u meu1b B [Nanaktuke. Kak oOpa3yrorcs oTpaxareabHble TYMAHHOCTHU MTOYEMY CBETATCS AUPPy3HbIE
TyMaHHOCTH. Kak KOHIIEHTpUPYIOTCS Ta30BbIe U MbUIEBbIE TyMaHHOCTH B ["anmakTuke. PaccesHubie u
[1apoBbIe 3BE3/IHBIE CKOTUICHHUS. HabmogaeMblie CBOMCTBA pacCesTHHBIX 3BE3THBIX CKOTICHH.
HaGmonaembie cBoicTBa apoBBIX 3BE3IHBIX CKOMIEHUH. Pactipenenenne u xapakrep JBUKESHUS
ckorieHu# B ['anaktuke. Pactipenenenue 38€3/1, CKOIUIEHUH, Ta3a U NbUIH B ['anaktuke. CBepXMaccuBHAs
yépHast JpIpa B IieHTpe ['anakTuku 1 kocmudeckue ayun. MHdpakpacHble HAOMIOACHUS IBIKSHUS 3BE3] B
uentpe ["anakTuku u oOHapykeHue B HEM CBEPXMACCUBHOM uepHOil bIpbl. Pacuét mapameTpos
CBEpPXMacCCUBHOW YEPHOM AbIpbl. HaOmroneHnss KOCMUYECKHX JIydel U MX CBS3b CO B3PHIBAMHU CBEPXHOBBIX
3BE31. ["amaktukn. Kak kimaccuuiimpoBaiy ralakTuKy 1o (hopMe 1 KaMepTOHHasI [uarpamma Xaooia.
CaolicTBa criMpalbHbIX, JUTMIITUYECKUX U HETIPAaBUIIBHBIX ralakTUK. KpacHoe cMmellieHue B crieKTpax
rajlakTHK U OTIPEJIeJIEHUE PACCTOSHUS 10 HUX. 3aKOH Xa00ua. Bpaiienue ranakTik u TEMHas MaTepus B
HUX. AKTHBHBIE TaJJAKTHKH U KBa3apbl. [Ipupoaa akTHBHOCTH TallakTHK, PAJHOTaTaKTHKA U
B3auMOJIeiicTBYIOIIME ranakTuki. HeoObuHbIe CBOMCTBA KBAa3apoB, UX CBS3b C AIpaMU T'aJlaKTUK U
aKTUBHOCTBIO YEPHBIX AbIp B HUX. CKOIUIeHUS raniakTuk. Habmoqaemple CBOWCTBA CKOTIICHHUN TalaKTHK,
PEHTTEHOBCKOE U3IIy4eHHUE, TEMIIEpaTypa U Macca MEXTaTaKTHYECKOTO ra3a, He00X0IUMOCTh



CYILIECTBOBAHUS TEMHOW MaT€pUU B CKOIJIEHUSIX ranakTuK. OLieHKa Macchl TEMHOM MaTepHH B
CKOILIEHUsX. SluencTasi CTpyKTypa pacipeieJIeHUs TAIAKTUKY CKOIIJICHUH rajJakTHK.

Crtpoenue Beesennoii( 2uaca)

KoneunocTs n 6eckoHeuyHOCTh BeeneHHo# — mapagoKehl KIIacCHYECKO KOCMOJIOTHH. 3akoH BecemupHoro
TATOTEHUS U TIPEICTABIICHHS 0 KOHEUHOCTH U OeckoHeuHocTH Beenennoit. doToMeTprueckuii mapaoke u
MIPOTUBOPEUMSI KIIACCUYECKHUX TIPECTaBIeHUH 0 cTpoeHnn BeenenHoi n Habmonenusmu. Heo6xonumMocTh
NpUBJIeUeHHs 001N TEOPUU OTHOCUTEIBHOCTH JUIs TOCcTpoeHus: Mojienu Beenennoil. Csi3b Mexy
r€OMETPUUYECKUMU CBOMCTBAMU MPOCTPAHCTBA BCeneHHOM ¢ pacipeaeeHneM 1 IBUKEHHNEM MaTEPUH B
HEH.

Pacmupsitomasics Beenennast. CBs3b cpe/iHel MIIOTHOCTh MATEPUH C 3aKOHOM PACHTUPEHUSI U
reoMeTpuyecKumMu cBoricteamu Beenennoii. EBknnnosa n HeeBkiuioBa reomerpust BeeseHHOI.
Onpenenenue paauyca u Bozpacta BeenenHoii.Mogenb «ropsiueit BeeneHHoOU» U peTMKTOBOE U3IyUYEHUSI.
O0pa3oBanne XUMUYECKHX d1eMeHTOB BO Beenennoit. O6mnue renust Bo BeeneHHol 1 He00X0IMMOCTD
o0pa30BaHMA €r0 Ha paHHUX dTanax 3Boironuu Beenennoi. Heo6XxoaMMOCTh HE TOJIBKO BBICOKOM
IUIOTHOCTH BEILIECTBA, HO M €r0 BBICOKOM TeMIepaTypbl Ha paHHMX 3Tarax 3BoJIoLUN BeeaeHHOM.
PenukToBOE M3NyUYeHNE — U3TyUYEHHUE KOTOPOE OCTAIOCH BO BeeneHHoM OT ropsiuero U CBepx MIOTHOTO
COCTOSTHUSI MaT€pPHH Ha paHHUX dTanax *u3Hu Bcenennoii. Habmromaembie cBOCTBa pETUKTOBOTO
n3nydeHus. [louemy HE0OX0UMO MpUBIIEYEHUE OOIIEH TEOPUH OTHOCUTEIBHOCTH JJISl IOCTPOSHUS
Mozenu BeeneHHo.

CoBpeMeHHBIe MPOOGIeMbI acTpoHOMHUHM(2 Yaca)

YckopeHHoe pacuiupene BeeneHHoM U TEMHasE SHEPT UL

HaGmronenust cBepxHOBBIX 3BE3/ | THMA B MaNE€KMX TajJakTUKAX U OTKPHITHE YCKOPEHHOTO PaCIIUPEeHUS
Bceenennoii. OtkpeiTre cunbl BcemupHoro ortankuanus. TEMHAst SHEPTHs YBEIUUHUBAET MacCy
Bcenennoii o mepe eé€ pacmupenus. [Ipupona cuibl BecemupHaoro orrankuBanus. OOHapyKeHUE TUTAHET
BO3JIe Apyrux 3B&37. Habmonenus 3a IBMKeHNEM 3BE3]T M OTPEIEIEHUS] MacC HEBUANMBIX CITyTHUKOB
3BE3]1, BO3MYILAIOMINX UX MPSIMOJIIMHEHHOE ABIKEHHE. MeTo bl 0O0Hapy)eHus dKk30r1aneT. OneHka
YCJIOBUI Ha MOBEPXHOCTSX AK30I1IaHeT. [lonck sK30maneT ¢ KoM(OPTHBIMU YCIOBUAMMU ISl AKU3HU HA
Hux. [loncku xn3Hu 1 pasyma Bo Beenennoil. Pazsutue npeacraBieHuil 0 BOSHUKHOBEHUH U
CYLIECTBOBAHMH kU3HU BO BeenenHoi. CoBpeMEHHbIE OLIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX

L[I/IBI/IJ'II/ISaLlI/Iﬁ B I'anaktuke. IToneITku O6Hapy>KeHI/I${ M IIOCBIJIKM CUTHAJI0B BHC3CMHBIM LIMBUIN3allUAM.

KoHTponbHoe 0606ueHue. 3awmra npoekKra (1 yac)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOUECCA

[Tporpamma «Actpornomus 10-11» mst o61ie00pa3oBaTeNbHBIX KO PEKOMEHIOBAaHHOM

MunuctepctBoM ObpazoBanus u Hayku PO

(aBrop B.M.Yapyrun, IIpocsenienue, 2017);

Yueonuk «Actponomusi», 10-11 xnaccel, aBrop Yapyrun B.M., AO «M3gaTenscTBO

«IIpocBenieHue»;
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