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Pabouas nporpaMmmMa no actpoHomu AyisA 11 Kiacca (6a30BbIi yPOBeHbB).
ITosscHUTe/IbHAA 3alMCKa

ManHasi paboyast iporpaMma CocTaB/ieHa Ha OCHOBe TIPOTPaMMBbI
«Actponomus 10-11» st o61ieo06pa3oBaTebHBIX IITKOJT PEKOMeHJ0BaHHOM
MunuctepctBom O6paszoBanus 1 Hayku P® (aBTop B.M.UapyruH,
[Tpocgerenue, 2017)

Pabouas rporpaMma opHeHTHpOBaHa Ha MCIoJIb30BaHHe 6a3oaoro Y MK
B.M.Yapyruna «AcrpoHomus 10-11 kmaccei», 2018r.

Ha ocHoBaHuM TpeboBaHuii ['ocyzapcTBeHHOr0 00Opa3oBaTeibHOTO
cra"gapta 2010 r. B copep>xaHuu paboueii MporpaMMbI 10 aCTPOHOMUHN
TIpe/irosaraeTcs pealnu3oBaTh akTyaabHble B HACTOsLLee BpeMs
KOMIETEeHTHOCTHBIM, IMUHOCTHO-OPUEHTUPOBAHHBIM, JAesiTe/TbHOCTHBIN
MO/IX0/Ibl, KOTOPbIe OTIpeZie/isitoT 3a0ayuu o0yueHus:

- [Ipuo6peTeHyre 3HaHWUH ¥ YMEHUM [I7Is1 UCITOTb30BAHUS B ITPAKTHUeCKOM
JleATeJIbHOCTU U MOBCeJHEBHOMW JKU3HU;

- OBnazieHue criocobamu Mo3HaBaTebHOM, THPOPMAL[MOHHO-
KOMMYHUKaTUBHOH 1 ped/IeKCUBHOM JiesiTe/TbHOCTel;

- OcBoeHue T03HaBaTe/IbHOU, MHPOPMaI[MOHHON, KOMMYHUKAaTUBHOM,
pedIeKCMBHOW KOMIETEHLIUMN.

KomnemenmHocmHblItll IOAXO0/, OTIpeiefisieT CyieAyrole 0COOeHHOCTH
TIpe/IbsIB/IEHUs] COJlep>KaHUsI 00pa30BaHUs:

OHO TIPe/ICTaBJ/IEHO B BH/IE JIEBSITH TEMAaTHUECKUX O/I0KOB,
obecrieunBarOmux GOpMHUpOBaHUe KoMITeTeHIIMH. Takum o6pa3om,
KaJleH/lapHO-TeMaTUuecKoe TylaHMpoBaHre obecrieurBaeT B3aMMOCBsI3aHHOe
pa3BUTHE U COBEPIIIEHCTBOBAHUE K/TFOUEBBIX, OOIIleNpeiMeTHBIX U MIPeMETHBIX
KOMIIeTEeHI[1M.

JluuHocmHas opueHTalysi 06pa3oBaTeIbHOTO MPOL[eCCa BhISBIISET
TIPUOPUTET BOCTIUTATeTbHBIX U Pa3BUBAIOIIUX 1iesieit 00yueHus. CliocCOOHOCTh
y4YalluXcsi TOHUMAaThb MPUYMHBI U JIOTUKY pa3BUTHS (PU3UUECKHX TIPOLIeCCOB

OTKPBIBAET BO3MOXXHOCTB /I OCMBICJIEHHOI'O BOCIIDUATHUA BCETO p83HOO6pa3I/IH
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MHPOBO033peHYeCKUX, COLIMOKY/IbTYPHBIX CUCTEM, CYILeCTBYHOIIUX B
coBpeMeHHOM Mupe. CucTeMa yueOHBIX 3aHSTUN TIPH3BaHa CrlocoOCTBOBATh
Pa3BUTHIO TMUHOCTHOM CaMOMZAEHTHU(UKALIMU, TYMaHUTapPHOM KY/IbTYPBI
IIKOJIbHUKOB, UX MPUOOILIEHUIO K COBPeMeHHOU (hr3ryecKoli HayKe U TeXHHKe,
YCU/IEHUIO MOTHBALIMY K COLIMA/IbHOMY TI03HAHUIO U TBOPUECTBY, BOCITUTAHUIO
JTMYHOCTHO U 0011[eCTBEHHO BOCTPeOOBaHHBIX KaueCTB, B TOM UHC/Ie
IPak/laHCTBEHHOCTH, TOJIEPAaHTHOCTH.

JesimeibHOCMHbIL TIOJXO/, OTPa)kaeT CTPaTeruto COBPeMeHHOM
obpa3oBaTe/ibHOM TOIUTUKU: He00X0IMMOCTb BOCITUTaHUS YesioBeKa U
rpakJjaH1Ha, UHTeTPUPOBAHHOTO B COBPeMeHHOe eMy 0011[eCTBO, HalleJIeHHOTO
Ha COBepIIIeHCTBOBaHUe 3TOro obijecTBa. CHcTeMa ypOKOB COPHEHTHPOBaHa He
CTOJILKO Ha TNepejjauy «rOTOBbIX 3HaHWI», CKOBKO Ha ()OpMHUpOBaHUe
aKTUBHOM JIMYHOCTU, MOTUBUPOBAHHOU K caM000Opa30BaHUI0, 06/1aziatornieit
JI0OCTaTOUHBIMU HaBbIKaMH U MICUXO0JIOTUYECKUMU YCTaHOBKaMU K
CaMOCTOSITe/IbHOMY TOMCKY, 0TOODPY, aHalMu3y ¥ UCI0/Ib30BaHUI0 WH(OPMaLUH.
OTO MOMOXKeT BbIITyCKHUKY a/laliTUPOBATLCSl B MUPe, Tle 00bemM UH(popMaLuu
pacTeT B TeOMEeTPHUYECKOU MPOrpecCry, re coLyanbHas U podecCcuoHabHas
YCIIEeLIHOCTb HaNpSIMYO 3aBUCAT OT O3UTHBHOI'O OTHOILIEHHSI K HOBaLUsM,
CaMOCTOSITeJIbHOCTH MBILLIJIEHUS] U UHULIMaTUBHOCTH, OT TOTOBHOCTHU TPOSIB/ISATD
TBOPUYECKWM MOAXO0/ K Ae/y, UCKaTb HeCTaHJApTHbIE CIIOCOObI pelleHust
npo6sieM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOZEMCTBUIO C JIFOJbMHU.

B COOTBeTCTBUM C 3TUM peanu3yeTcs MOAU(PULIMPOBaHHAs POrpaMmMa
«ActpoHomus 11 knacc», B.M.YapyruHa, B 00beme 36 uacos.

OcHoBol 11e/ierosiaraHus siBJisieTcsi 00HOB/IeHHe TpeOOBaHU K YPOBHIO
TOJTOTOBKU BBIMYCKHUKOB, OTpa)karolljee BayKHEMIITYI0 0COOeHHOCTh
relaroruyeCckKor KOHLeMLMU FoCyZapCTBEHHOIO CTaHJapTa— Mepexof OT
CYMMBI «ITpe/IMEeTHBIX Pe3y/IbTaToOB» (TO eCTb 00pa30BaTe/bHBIX Pe3y/IbTaToB,
JIOCTUTaeMbIX B paMKaX OT/eJIbHBIX yueOHbIX MTPe]MeTOB) K MeXXIpeMeTHbIM 1
VHTerpaTUBHbIM pe3y/bTaTaM. Takve pe3y/bTaTbl PeJCTaBISIOT COO0M

0000111eHHBIe CTTOCOOBI AeATeTbHOCTH, KOTOPbIe OTPA’KaloT Crieliu(pUKy He
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OTJe/IbHBIX TIPeIMETOB, a CTyTeHel obiriero obpa3oBanus. B rocygapcTBeHHOM
CTaHjapTe OHU 3aMKCHPOBAHbI KakK 001iie yueOHbIe yMeHMsI, HaBbIKU U
crioco0bl UesioBeueCcKo 1eATeIbHOCTH, UTO TIpeArioaraeT MoBbIIeHHOe
BHUMaHMe K Pa3BUTHIO MeXXIIpeJMeTHBIX CBs3el Kypca.

MunakTrueckass Mojielb 00yueHus U Tieflaroruueckre Cpe/iCTBa OTPayKaroT
MO/IepHHU3al[1I0 OCHOB yueOHOT0 mpoliecca, UX repeoprueHTalyio Ha
JOCTU)KeHVe KOHKDEeTHBIX pe3y/bTaTOB B BUe C(POPMUPOBAaHHBIX YMEHUHN U
HaBBIKOB y4Jalluxcsi, 0000111eHHbIX CI10c000B AesitenbHOCTU. OCOO0e BHUMaHHe
yieJisieTCsl I03HaBaTe/IbHOM aKTUBHOCTU yYall[UXCsl, UX MOTUBUPOBAHHOCTU K
camoCTosITe/TbHOU yueOHOM paboTe. DTo mpeAronaraeT Bce H6osiee MIMPOKOe
WCTI0/Ib30BaHue HeTPAIUIIMOHHBIX (DOPM YPOKOB, B TOM UKCJ/Ie METO/IUKU
JeJIOBBIX UTP, MPOOIeMHBIX TUCKYCCHH, TI03TAITHOTO (POPMUPOBAHKS YMeHUSI
pellaTh 3aauu.

Ha cTymneHu MoHOM, cpeiHel IITKOJIbI 3a/laui YUeOHbIX 3aHSITUN
ornpejesneHbl KaK 3aKperyieHne yMeHUM pa3zesisiTh MPOLeCChl Ha 3Tarbl, 3BEHbS,
BbIZIE/IATH XapaKTepHble TIPUUMHHO-C/IeICTBEHHbIE CBSI3U, OTPe/eNsTh
CTPYKTYPYy 00beKTa 1o3HaHus, 3HaulMble (YHKIMOHaIbHbIE CBSI3U U
OTHOLLIEHUST MeXy YaCTSIMU 1]eJI0r0, CPaBHUBATh, COMOCTAB/ISATD,
K/TaCCU(UITMPOBATh, paH>KUPOBATh 0OBEKTHI TI0 OTHOMY W/ HeCKOTbKUM
Tipe/i/Io)KeHHbIM OCHOBaHUSIM, KpuTepusiM. [IpyHIMNMaibHOe 3HaueHre B
paMKax Kypca rpruobpeTaeT yMeHHe pa3inuaTh haKkThl, MHEHUS,
Jl0Ka3aTe/ibCTBa, TUTMOTe3bl, aKCUOMBI.

Cucrema 3alaHul TIpU3BaHa 00eCTieurTh TeCHYIO0 B3aUMOCBSI3b Pa3/IMUHBIX
crioco60B 1 ¢hopM yueOHOI esITe/IbHOCTH: HCIIO/b30BaHKe PA3/TMUHbIX
aNTOPUTMOB YCBOEHUs 3HAaHWK U YMEeHUW MPU COXPaHEeHHUU eIUHON
cojieprkaTesIbHOM OCHOBBI KypcCa, BHeJpeHre TPYTIOBbIX MeTO/[0B paboThI,
TBOPUECKUX 3a/laHUii, B TOM YKC/ie MeTOAUKHU UCC/e/loBaTeTbCKUX TTPOEKTOB.

Crierjudrkoii yueOHOM IPOEKTHO-HUCCIeJOBaTe/IbCKOM eTeTbHOCTH
SIB/ISIETCSI ee HarpaB/IeHHOCTh Ha pa3BUTHeE JTMUHOCTH, U Ha TOyueHHe

00BEKTHBHO HOBOTO MCCJIeIOBAaTeTbCKOTO pe3y ibTara.
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LJeab yue6HO-ucc1ed08amesbCKoll Oessime/ibHOCMU — TIpHOOpeTeHe
yuall¥MUCs 103HaBaTeTbHO-UCC/Ie/]0BaTeIbCKOM KOMITIeTeHTHOCTH,
TIPOSIBJISIIOLLE}CS B OBJ/IaZIeHUH YHHUBePCaIbHBIMU CII0cOb6aMu 0CBOeHHsI
JIeVCTBUTE/IbHOCTH, B Pa3BUTUU CITIOCOOHOCTH K UCC/IeI0BaTeTbCKOMY
MBILLJIEHHIO, B aKTUBU3aLIUM JTMUYHOCTHOM TTO3ULIMU y4Yallerocs B
obpa3oBaTe/IbHOM TIpoLiecce.

MopynbHbIM NPUHLIUI I03BOJISIET He TOJIbKO YKPYITHUTb CMbICTIOBbIE
6710k cofiepyKaHUsl, HO U TPeo/j0JieTh TPAAULIMOHHYIO JIOTHKY M3yUeHust
MaTepHasa — OT eJMHUYHOT0 K 00111eMy 1 BceobiiieMy, oT ¢aKTOB K IpoLjeccam
Y 3aKOHOMEpHOCTSIM. B yc/10BUsIX MOJY/IbHOTO TI0/X0/la BO3MOXKHA
COBepILIeHHO UHast CXeMa u3yueHUst (pr3nueckux MporieccoB «BceoOdIee —
o0111ee— eIMHUIHOE».

AKIIeHTHPOBaHHOEe BHUMaHUe K MPOAYKTUBHBIM (popMam yueOHOI
JlesITeNTbHOCTH TpeJroJiaraeT akTyaarn3aluio NH()OPMAaLMOHHOU
KOMIIeTeHTHOCTH yJalluxcsi: popMHUpoBaHue MPOCTENIINX HaBbIKOB PabOTHI €
VICTOYHHKaMHU, (KapTorpapuuecKuMy U XpOHOJIOTUUECKUMM) MaTtepranamu. B
TpeOOBaHUsIX K BBIMYCKHUKAM CTapliei [IKO/Ibl KJIF0UeBoe 3HaueHue MpUaeTcs
KOMII/IEKCHBIM YMEHUSIM 110 TIOMCKY Y aHau3y WHGOpMalyH, Mpe/iCTaBIeHHON
B Pa3HbIX 3HAKOBBIX CHCTeMax (TeKCT, Tab/uIla, CXxeMa, ayAMOBU3yaIbHbIN PsifT),
HCTI0/Th30BaHUIO METO/IOB 3/IEKTPOHHOM 00pabOTKM TpH MOUCKe U
cucTeMaTr3aly HHGOpMaLUH.

Crieriudvika Liesield ¥ Cofiep>KaHusi U3yueHHs aCTPOHOMUU Ha 6a30BOM
YPOBHe CYIIIeCTBEHHO MOBbIIIaeT TpeboBaHUs K peq)yieKCUBHOM JieITellbHOCTU
yualmxcsi: K 00beKTUBHOMY OL|eHUBaHUIO CBOUX YUeOHBIX [JOCTHKeHUH,
TIOBe/IeHs], YepT CBOeU TMUHOCTH, CIIOCOOHOCTH ¥ TOTOBHOCTU YUWTHIBAaTh
MHeHUs IPyTUX JIo/ieli TIpy oripeiesieHu COOCTBEHHOM MO3ULUU U
CaMooLIeHKe, TOHUMATh [JeHHOCTb 00pa30BaHus KaK CPeZiCTBa Pa3BUTHUS
KyJbTYPbl JIMYHOCTH.

55 nHbOPMaLMOHHO-KOMIBIOTEPHOM MOJAep>KKK yueOHOro npoijecca

MMpeario1draeTcsa UCriojib30BaHe IIPpOrpaMMHO-TIe1dT'OTMYEeCKHUX CPEeACTB,
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peayM3yeMbIxX C TIOMOII[bI0 KOMITbIoTepa (Ha 6a3e kabrvHeTa MeUarporpaMm C

WHTEPaKTUBHOU IOCKON).

TpeboBaHNs K YPOBHIO NIOATr0TOBKHM yuainuxcsi 11 kiacca

00/1CHbl 3HAMb:

MMeHa BbIZAIOIIMXCS aCTPOHOMOB, CIEeLU(PUKY aCTPOHOMUYECKUX
HabJ/Tr0/IeHuH, OCHOBHBIE 3/1eMeHThl HebeCcHOU cephl, TeOpemMy 0 BbICOTe
[Tosiroca Mupa, IPUHLUITBI OTIPe/ie/iIeHNsl TOPU30HTATbHBIX M 9KBAaTOPUA/IbHBIX
KOOp/IMHAT CBETWUJI, CBSI3b CMEeHbI Ce30HOB I'o/ja C TOZI0BbIM JB)KeHHEM 3eMJIU
BOKpYT CoJiHI[a, TPUHLIUIIBI Pa3ZiesieHus] TOBepXHOCTU 3eM/U Ha
K/IMMaTruyecKue Tosica, 0COOEHHOCTU Pa3/InUHbIX CMIOCOO0B cueTa BpeMeHH,
TIPUHIIUIIBI, JIeXKalllie B OCHOBE COCTaBJ/IeHUs KajleHjapel, MoHsTHe
aCTPOHOMUYECKOU eIMHULIbI, Te/TUOIIeHTPUUECKYI0 KaDTUHY CTPOEHUSI
ConHeuHOM CUCTeMBbI. KOH(PUTypaLluy BHYTPEHHUX U BHEIIIHUX IJIaHET, 3aKOHBI
JIBIDKEHUS TI/IaHeT, MPUHLIUIILI, Jie)Kalljie B OCHOBe BbIOOpa TPaeKTOpHUid
KOCMUYEeCKUX CTaHI[UH K TesiaMm COTHeUHOM CUCTeM, MPUYMHBI BOSHUKHOBEHUS
TIPWIWBHBIX CUI U UX BIUSIHUE Ha JABWKeHUe Tesl COTHeUHON CUCTEMBI,
pa3nuuHble cBoiicTBa Ten COTHEUHOM CUCTEMBI.

[ToHsiTUS: 3BE3HOM BEIMUMHBI, MMapasiakca, CBeTUMOCTHU, TIaBHOM
roceioBaTeTlbHOCTH, COJIHEUHOM MOCTOSIHHOW, KOHBEKLIMM, KOHBEKTHBHOU
30HBI, hoTOChepLI, FpaHy, XpoMocdepsl, COTHEUHON KOPOHBI, MPOTyOepaHIia,
COJIHEYHBIX BCIIBIIIEK, COJTHEYHBIX MSATEH, COJTHEYHOTO BeTpa, MieuHoro myTH,
["ajlakTUKH, 3BE3HOTO CKOTI/IEHHSI, PaCCesTHHBIX U IIapOBLIX CKOTL/IEHHUH,
TaHT€HI[Ma/IbHOM U JTyUeBOM CKOPOCTeM, Me)K3BE3THOU Cpe/ibl, pa3peKeHHOT 0
rasa, Me>XX3B€3JHOM MbUIU, Fa30MbLIEBOTO CJI0SI, CBETJIbIX U TEMHBIX
TYMaHHOCTel, KOCMUUeCKUX Jyueli, TpaBUTAlIMOHHOM KOHIeHCaluH,
TIPOTOT/IAHETHBIX AVUCKOB TrajlaKTHK, S/UTMITUUECKUX, CITMPaIbHbIX U
HeTIpaBU/IbHBIX Ta/IaKTUK, CKOTIJIEHUM ralakTHK, B3aUMO/IeMCTBYHOIIUX

I'a/IaKTHUK, I'd/IdKTUK C dKTUBHBIMU AApPdAMH, PAAUOT'd/IaKTHK, KBA3dPOB,
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PEeIMKTOBOI0 U31yueHus. ['UroTe3y o CyljeCTBOBaHUH »KHU3HU BO BcesleHHOM,
XapakTep ABWKeHUs 3BE3]] B IMCKe U cheprueCcKou cocTaBstollel ["aakTuku,
o0I11IMe TIpe/iCTaB/eHNs O pa3Mepe U CTPYKType I'anakThKH, HarlpaB/ieHye Ha
1jeHTp ['aNakTHUKH, BO3MOYKHOCTb MCI0/Ib30BaHUS CIIEKTPaJbHOIO aHaIu3a JJ1st
n3yueHus: HeOecHbIX 00BEKTOB, (DU3NUeCKUi CMBIC/T 3aKOHa BrHa 1 TIpuHIUIIa
orinepa, NpUHIUT paboThI, Ha3HaUeHHE ¥ BO3MOXXHOCTH TeJIECKOTIOB, CBSI3b
(br3MUeCcKUX XapaKTePUCTHK 3BE3/ MeXAy co00i: TeMIiepaTyphl, CBETUMOCTH,
3BE3/JHOU BEJIMUMHBI, 1IBETa, MacChl, TVIOTHOCTH, pa3Mepa, CBsI3b 3€MHBIX
SIBJIEHUM C aKTUBHOCTBIO COJIHLIa, MeTO/Ibl OTIpe/ie/IeHUs1 PaCCTOSTHUM (MeTO/Ibl
reoMeTPHUUYEeCKOTo M CTIeKTPaIbHOTO Mapasiiakca), 0c06eHHOCTH (hU3MUecKoro
COCTOSIHUS BellleCTBa BHYTPH 3BE3/], ICTOUHUKU SHEPTUU 3BE3],
Hab/moaTe/bHbIe 0COOEHHOCTH Oe/bIX Kap/IMKOB, HEMTPOHHBIX 3BE3/,
riepeMeHHbBIX 3BE3/], HOBBIX U CBEPXHOBBIX 3BE3/l, 0COO€HHOCTH 3BOJIIOLINU 3BE3]]
pa3IMYHON MacChl, MeTO/, OTipe/ie/IeHUsi paCCTOSTHUH 10 KPACHOMY CMelleHUIO,
3akoH Xab06/1a, CyIITHOCTb OHOPOIHBIX U30TPOMHBIX Moesel BeemeHHOM, 0

BO3MOYKHOCTSIX HaO/TFOjeHus ZJaeKUX ralakTHK B 310Xy UX "'MOIOOCTH.

00/12iCHbI yMemb:

HaxoauTthb Ha Hebe sipuaiiiiivie 3Be3/bl, pab0TaTh CO 3BE3[HOM KapTOM
(ompefeniATh KOOpAWHATHI 3BE3, TIo/i0’keHHe CosiHIja B T000# 1eHb To/a,
BU/IUMYI0 00/1aCcTh HeGeCHOM cdepsbl /Jis JaHHOM IIMPOTHI B 3a/laHHOE BpeMsi
rojla ¥ CyTOK), pelllaTh 3a/laud Ha Orpe/ie/ieHue: BbICOThI U 3eHUTHOTO
PacCTOSIHUS CBETU/IA B MOMEHTHI Ky/IbMUHAL[WMH, reorpa(uueckoi MpoThl
TOUeK 3€MHOM MOBEPXHOCTH 10 aCTPOHOMUYECKUM Ha0/F0JeHUsIM, TYHHBIX (a3,
Tepuo/I0B BO3MOKHOTO HACTYTJIeHUsI 3aTMEeHUM, CUHOJUYEeCKOro 1
CU/IepUUeCKOro TiepUOoZioB T/laHeT, PACCTOSTHUM /10 HeOeCHBIX TeJl U UX
rapasulakCoB, KOH(UTypaLui MJIaHeT, Ha UCTI0/Ib30BaHue (hOPMYJI: 3aKOHOB
Kernnepa, 3aKOHa BCEMUPHOTI'O TATOTeHUs, 1-1 U 2-i KOCMUUEeCKUX CKOPOCTeH,

IM0J/Ib30BATHCA dCTPOHOMHUYECKUM KaJ'IEH'EI;apéM AJIA TI0JTyUeHNA CBE,ELEHI/II‘/JI (0]



JBYDKEHUU Y BO3MOYKHOCTSIX Hab/mtojeHust Tes1 CoTHeUHOM CUCTeMbl, HAXOIUTh
Tesia ColTHeuHOU crcTeMbl Ha Hebe BO BpeMsi HaO/Ir01eHuA.

Permiath 3a/jauu Ha UCMO/Ib30BaHKe NpuHLMNa Jomsepa v 3akoHa BuHa, Ha
oripejie/ieHre MacChl HebeCHBIX TeJs M0 CKOPOCTSIM OpOUTaNbHOTO IBWKeHUs, Ha
orpefieJieHUe pacCTOSIHUM 10 3BE3/1, Ha CBSI3b MeXKy CBETUMOCTBIO, Pa/IUyCOM U
TemIepaTypoi 3Be3/ibl, Ha Orpe/ie/ieHUe PacCTOSIHUM 10 rajakTuK. OLeHUBaTh
pa3pemaoIy0 CriocCOOHOCTD (AMGPaKI[OHHYIO) Te/IeCKOIIOB, TI0/Ib30BaThCs
LIKa/10M 3BE3/IHbIX BEJIMUMH, AUAarpaMMoM "'TeMriepaTypa-CBeTUMOCTh",
CBSI3bIBaTh TAHTEHI[MA/IbHYIO U JIyUeBYI0 CKOPOCTH HeOeCHOro Tesa C ero
TIPOCTPAHCTBEHHOUM CKOPOCTHIO, TPy00 olleHHBaTh Maccy ['alakTHKU T10
CKOPOCTU KPYTOBOTO [IBWKEHUSI 3BE3/l, pa3inuaTh Ha (poTorpadusx pa3nduyHbie
THUIbI 3BE3HBIX CKOTIJIEHUI Y MEXX3BE3/JHbIX TYMaHHOCTEM, OMpe/iesisiTh
pacCTosiHUe 10 Ta/laKTUK 110 KpaCHOMY CMelLL[eHUI0, OOBSICHSITh CMbIC/ TTIOHSITUN

"pacimpsroiiasacs BeesieHHas" ¥ "'pelMKTOBOe U3yuyeHue'.

Ilnanupyemblie pe3yabTaThbl OCBOEHHsI Y4eOHOr0 mpegMeTa IO HTOram
o0yuenns B 11 Ki1acce

. [MTonyunTh TIpeACTaBIeHNUS O CTPYKTYpe M Maciitabax BceneHHOM u MecTe
YesioBeKa B Hell. Y3HaTh O CPeZiCTBax, KOTOPbIe UCIOJ/b3YIOT aCTPOHOMBI, UTOObI
3arJisiHyTh B CaMble yZa/iéHHbIe YTONMKU BceneHHON U yBUeTh HeOecHble Tesia
HEe TOJIBKO B  HEJOCTYIIHBIX C 3eMJd JWala30HaxX JJIMH  BOJH
3JIEKTPOMAarHUTHOTO HW3/yUeHHWs, HO W y3HaTh O HOBBIX KaHa/axX IO/yYeHHs
uHpopMad 0  HebeCcHBIX TelaXx C  TOMOINBIO  HEUTPUHHBIX U
I'PaBUTAI[MOHHOBOJ/IHOBBIX TeJIECKOTIOB.

. Y3HaTb 0 Hab/H0/1aeMOM CJIOXKHOM IBWKeHHMHU TiiaHeT, JIyHbl 1 CoJHIa,
uxX uHTeprnpeTanmd. Kakyio ponb urpand HabmogeHus 3atMeHui JIyHbI U
ConHila B KH3HH OOII[eCTBa M WCTOpUsS UX HayuyHOro oObscHeHus. Kak Ha
OCHOBE aCTPOHOMHYECKHX SIBJIEHUM JTFOW HayUWU/IUCh U3MEePSTh BPeMsl U BeCTU

Ka/IeHdaphb.



. ¥Y3Hath, Kak Omaromapsi pa3BUTHIO ACTPOHOMHUU JIIOAW TIPHUIIIA OT
TIPe/ICTaB/IeHUs] TeOLIeHTPUUYECKOH CHCTeMbl MHpa K  PEeBOIOLMOHHBLIM
Tpe/iCTaB/IeHUsIM Te/TMOLIeHTpUYeCcKol cucTteMbl Mupa. Kak Ha OCHOBe
rocsiefiHeld ObUTM OTKPBITHI 3aKOHBI, YTPaB/SIOIIMe ABWKEHWEM IUIaHeT U, B
KOHIIe KOHIIOB, 3aKOH BceMUPHOr0 TSAroTeHUs.

. Ha mpumepe uCIonb30BaHMsI 3aKOHAa BCEMUPHOTO TATOTEHHs, TOTYUUTh
Tpe/iCTaB/ieHUsT O  KOCMHYECKUX  CKOpPOCTSIX, Ha OCHOBe  KOTOPBIX
PAaCCUNUTBIBAOTCA TPA€KTOPHUN IIOJIETOB KOCMHUECKUX dIIlIapaTOB K IIJ/IAHETdM.
Y3HaTh, KaK MpOsB/sieT cebsi BCeMUPHOe TSATOTeHHEe Ha SIBJEHHSX B CHCTEMe
3emsi-JIyHa 1 9BOJIIOLIMIO 3TOW CUCTEMBI B OyylieM.

. Y3HaTb O COBpPEMEHHOM Tipe/icTaBlieHUUd, O cTpoeHUH CoTHEUHOM
CHUCTeMBbI, O CTPOEHUM 3eMJ/TH KakK TJlaHeTa W TpHUpo/ie TTapHUKOBOTo 3¢ dekTa, 0
CBOMCTBAx IIaHeT 3eMHOM TPYMIbl U TIJIaHeT TMTaHTOB, U 00 HCCIe0BaHUSIX
acTepou/I0B, KOMeT, METEOPOU/IOB, 1 HOBOTO Kjlacca HeOeCHBIX TeJT KapIMKOBBIX
TI7IaHeT.

® HOquI/ITb rpeacraB/ieHUE O METOAadX aCTpOd)I/ISI/IIIECKI/IX HnccaiaeaoBaHUAX
1 3aKOHAaxX (PU3UKH, KOTOPbIE UCIIOMB3YIOTCS /I N3yUeHUsI (GPHU3UUeCKH CBOWCTB
HeOeCHBIX Tel.

. ¥Y3Hatb nipupojy CoJiHIla U ero aKTUBHOCTH, KaK CO/THeuUHasi aKTUBHOCTh
B/MSIET Ha KJIMMaT U 6uocdepy 3eMH, Kak Ha OCHOBe 3aKOHOB (PM3UKHA MOKHO
paccuuMTaTth BHYyTpeHHee cTpoeHre CojiHI[a M Kak HabO/ro/leHHUsT 3a TIOTOKU
HeliTpuHo oT CoJiHIIa yjAanock 3arissHyTh B 1jeHTp CosiHIle U y3HaTh O
TEePMOSIZIEPHOM UCTOUHHKE SHEPIHH.

. Y3HaTb, Kak OIpeJe/istOoT OCHOBHble XapaKTepUCTHMKU 3BE31 U UX
B3aHMOCBSI3b MeXKAy C000#, 0 BHYTPEHHEM CTPOEHHMH 3BE3]] M MCTOUHHUKAX WX
9HEpPryu; 0 HeOOBIYHOCTH CBOMCTB 3BE3/ Oe/IbIX KapJIMKOB, HEMTPOHHBIX 3BE3] U
YEPHBIX JIbIP. ¥Y3HaTh, KaK POXKJAOTCS, YKUBYT U YMUPAIOT 3BE3/bI.

. Y3HaTh, Kak I10 HaOJMOJeHUsIM TIyJbCUPYIOIIUX 3BE3]  1jedeus
orpefensTh pacCTOSHUS /10 JAPYTrUX TrajakTUK, KaK acCTPOHOMBI TIO

Ha6J'[I-O,£[eHI/IHM ABOﬁHbIX N KPATHBIX 3Bé3'£[ onpeaessaroT X MdCCHI.
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. [TosmyuunTs NpefCcTaB/ieHus: O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3] U KaK B
3Bé371aX 00pa3yOTCs TSHKENbIe XUMUUeCKHe 3/1IeMeHThI.

. Y3HaTh, Kak ycTpoeHa Hama ['anaktvka — Mueunsid IlyTh, Kak
pacripeiesieHbl B Hell paccesiHHbIe U I11apOBble 3BE3/HbIe CKOIUIeHUs, U 0bsaka
MeX3BE3/JHOTO ra3a U MbUIM. Kak ¢ moMolbio HabmoeHni B MHGPaKpacHbIX
aydyaxX yJasoCh NPOHUKHYTb uYepe3 TOJIY MeX3BE3QHOrO rasa U IbUIA
TPOHUWKHYTb B LIeHTp ['ajlakTUKu, yBUJeThb [BUXKeHUe 3BE3[ B HEM BOKpYT
CBEPXMaCCUBHOUW UEPHOU JIbIPHI.

. [TomyuuTs TmipefcTaB/ieHWe O Ppa3/IMUHbIX TUMAX TlaJlakTUK, y3HAaTb O
TMPOSIB/IEHUAX aKTUBHOCTU Ta/lakKTUK U KBa3apoB, Y paclipefie/ieHUH rajlakTUK B
MPOCTPAHCTBe U (POPMUPOBAHUM CKOIVIEHUW W SUYEUCTOU CTPYKTYPbl HX
pacripe/ie/ieHusl.

. Y3HaThb O CTPOEHWM W SBOIOLMM YHUKa/JbHOTO 00bekTa BceneHHO# B
yenoM. Ilpocnenuts 3a pasBUTHEM TIPe/CTaB/I€HWM O KOHEUHOCTH U
beckoHeuHoCTH BcesieHHOW, 0 ¢yHJaMeHTa/lbHbIX TapaZioKcaX, CBSI3aHHBIX C
HUMMU.

. [ToHsTb, KaK 13 HabO/I0AaeMOro KpaCHOTO CMell[eHHs B CITeKTpaXxX JanéKux
raJlakTHK TIPULLIMA K BBIBOAY O HECTAL[MOHAPHOCTH, paciumpenuy BceeneHHow, u,
YTo B TMPOLUIOM OHAa Oblla He TO/BKO IJIOTHOW, HO W TOpsuYel u, 4YTo
Hab/rolaeMoe pesluKTOBOe U3/yueHue TOATBEeP)KJaeT STOT Ba)KHbIM BbIBO/
COBpPEeMEHHOW KOCMOJIOTHH.

. Y3HaTtb, KaK OTKPbLIM YCKOPEHHOe paciivpeHre BcesleHHOM U ero CBSI3bIO
C TeMHOM 5Heprier W BCEMMPHOM CWJIOW OTTa/JIKMBaHWS, IPOTHMBOCTOSIEN
BCEMUPHOM CHJie TITOTEeHUS.

. Y3HaTh 00 OTKDBITUM 3K30IJIaHeT — IIaHeT OKOJIO JAPDYTHX 3BE3[ U
COBpEMEHHOM COCTOSTHUM TIpoOjieMbl TIOMCKAa W CBSI3W C BHE3eMHBIMU
LIUBUIU3AL[ASIMU.

. HayuuThCcsi TIPOBOAWTL TPOCTEHIIIE aCTPOHOMHYeCKHe Hab/To/[eHus,
OpUEHTUPOBAThCS Cpe/ld SIPKUX 3BE3/] U CO3Be3/1i, U3MepSATh BbICOTHI 3BE3[ U

COJ'IHL[&, ornpegesidTb aACTPOHOMHUYECKMMH METO4aMU BpeEMs, HIUPOTY U JO/TOTY
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MecTa HabmopeHuii, usmepsatrb auamerp CojHIIA U U3MEPSTh COJIHEUHYIO

aKTUBHOCTh U €€ 3aBUCUMOCTb OT BpeMEeHH.

Copepxanue Kypca
BBefenue B aCTpOHOMMIO
Crtpoenue u Maciiitabbl BcenieHHOM, U cOBpeMeHHbIe HaOMoieHust
Kakue Tena 3anonHArOT BceeneHHyro. KakoBbl MX XapakTepHble pasMepbl U
paccTosiHus Mexay Humu. Kakue (usrueckde ycC/0BUSI BCTpeuarOTCs B HUX.
BcenenHas pacivpsiercs.
['ne u Kak paboTaroT camble KPYITHbIe ONTHUUECKHe TesieCcKOrnbl. Kak acTpOHOMBI
VCCNelyl0T raMma usiydyeHve BcenmeHHou. UTo yBHJenW  rpaBUTALMOHHO
BOJTHOBbIE I HEUTPUHHBIE TeIECKOIIbI.
AcTpometpust
3Bé31HOe HeOO U BUIUMOe JIBMKeHHe HeOeCHbIX CBETUT
Kakue 3Bé3abl BXOAAT B co3Be3ausi OpuoHa u Jlebezns. ComnHile ABMXKETCS TI0
SK/UMTHKe. [laHeThl COBepIIaloT TieT/ie0bpa3Hoe JBIKEHUe.
HebecHble KOODJUHATHI
Yro Takoe HebecHbIi 53KBaTOp W HeOecHbli MepuauaH. Kak crposit
9KBaTOpHabHYIO CUCTeMy HeOeCHbIX KOOpAUHAT. Kak CTpOSIT rOpU30HTaIbHYIO
cucteMy HebOeCHBbIX KOOD/JUHAT.
Buaumoe aBrxenue ruiadeT v CosiHLa
[TeTieobpasHoe [BW)KeHHUe TIJIaHeT, TIOMSTHOe W TIpsMOoe ABM)KeHWe TIjlaHeT.
OK/IMITTUKA, 30[uaKajibHble CO3Be3/us. HepaBHoMmepHoe [IBUKeHue
CouiHLIa 10 SK/IUTITUKE.
JBwxeHue JIyHbI U 3aTMeHUs
@asbl JIyHBI U CUHOLWUYECKHMM MeCsl], YCIOBUS HACTYIUIEHUSI COJTHEUYHOIO U
JTyHHbIe 3aTMEeHUS.

HOT-IEMy MMpoOUCXOoAAT CO/THEUHBIE 3dTMEHUS. Capoc " TIpeACKa3dHUSA 3aTMeHUH
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Bpewms u kaneHjapb
3BE3HOE Y COJTHEUHOE BpeMsi, 3BE3/IHbI U TPONIMUYECKUH TOJ,.
YCTPOMCTBO JIyHHOT'O ¥ COJTHEUHOTO KayieHZJaps, TIpo0/ieMbl UX COTJIaCOBAHUS

FOnvaHCKW U TPUTrOPUAHCKUAN KasleHJapH.

HebecHass MexaHUKa

['envioLieHTpHUUeCKast CUCTemMa Mypa

[TpeacraBnsiv o ctpoeHur CONMHEYHOM CUCTEMbl B aHTUUHble BpeMeHa W B
cpefHeBeKOBbe. ['enMoLieHTpuYecKass CUCTeMa MUpa, J0Ka3aTe/IbCTBO BpalljeHre
3emim Bokpyr CosHua. [lapasiakc 3Be3f U orpefiejieHue pacCTOsIHHe [0 HUX,
Tapcex.

3akoHbI Keriepa BuKeHuUs T/1aHeT

OtkpbiTe W.Keruiepom 3aKOHOB [BWKeHUs IulaHeT. OTKpbITHe 3aKOHa
BcemupHoro taroteHust U 00001éHHBIe 3aKOHBI Kerisiepa. OnpezeneHre Macc
HeOeCHBIX Tel.

Kocmuueckue ckopoctu

PacuéThl mepBOli ¥ BTOPOM KOCMMUYECKOW CKOPOCTH U UX (DHM3UUECKU CMBICII.
[TonéT FO.A. INarapriHa BOKpYT 3eMJ/Ii 110 KPYTroBOi opoure.

MexiyiaHeTHbIE T1epesiEThI

[loHsATHe ONMTHMMAa/NBLHOW TpaeKTOpUU ToMéTa K miaHeTe. Bpemsa mnonéra K
TJIaHeTe U JjaThl CTapTOB.

JIyHa u eé BusiHUe Ha 3eMJII0

JIyHHbIN penbed U ero npupoja, [IpunuBHoe B3auMozeicTBUe Mexy JIyHou u
3emnéi. Ypanenwe JlyHbl OT 3emaM UM 3amefjieHHWe BpalleHds 3eMIU.
[perwjeccrst 3eMHOU OCH Y TIpeJiBapeHUe PaBHOJEHCTBUM.

CTpoeHue CO/THEUHON CHCTEMBbI

CoBpeMeHHbIe nipefcTaBaeHus: 0 COIHEUHOU — CUCTeMe.

CocraB CosiHeyHOM crucTeMsbl. [1aHeTsl 3eMHOM IPYIIIBI U IJIaHEeThI TUTAaHThI UX
TIpUHIUIHaIbHbIe oTanumsa. O6mako komeT Oopta u mosic Kotirepa. Pa3mepsi

TeJ1 COJTHeUHOUW CUCTeMBI.
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[1nanera 3emis

®opma U pasMepbl 3eMyid. BHyTpeHHee cTpoeHue 3emiu. Pojib MapHUKOBOTO
3¢ dekTa B pOpMUPOBaHUHN KIUMaTa 3eM/TU

[TnaHeTs! 3eMHOU IPYIIIIBI

WccnenoBanuss Mepkypusi, BeHepel u Mapca, ux cxoxectb ¢ 3emaén. Kak
MapHUKOBBIM 3((eKT rpeeT IMOBEPXHOCTb 3eM/IM U IMeperpeBaeT aTtMocdepy
Benepnl. EcTh /1 xu3Hb Ha Mapce. 3Bosolus OpOUT CIyTHUKOB Mapca
doboca u [etimoca.

[1n1aHeThI TUraHThI

®usnueckre cBorctBa FOnurepa, CatypHa, Ypana v HentyHa. Bynkannueckou
JesATeslbHOCTU Ha cnyTHUKe FOmnumrtepa Mo. Ilpupopa Kosery BOKPYr IIaHeT
TUTaHTOB.

[TnaHeThbI Kap/IMKU U UX CBOUCTRBA.

Marnbie Tesia CoJIHEUHOW CUCTEMBI

[Tpupopa v gBKeHue acTepouzioB. CrieluKa JABW)KeHUs] TPYIIT aCTepOU/IOB
TposiniieB u I'pekoB. [Ipuposa u awkenue komet. [losic Kotinepa u O6mako
koMmeT Oopra. [Iprpona MeTeopoB U METEOPUTOB.

MeTeopsl U METEOPUTHI

[lpuposa «majarmux 3BE3/1», MeTeOpHble MOTOKM M MX paauaHTbl. CBs3b
MeXIy MeTeOPHBbIMHU MOTOKaMU U KoMeTaMu. [Ipuposia KaMeHHBIX U Kejle3HbIX
MeTeOopuTOB. [Ipypo/ia MeTeOpUTHBIX KpaTepoB.

IIpakTnueckas acrpopusuka u ¢pusuka ConHna

MeTob1 acTpodr3nUeCKUX UCC/Ie0BaHUMN

YCTpolCTBO ¥ XapakTepUCTUKU TenecKOnoB peppakTOpoB U ped/ieKTOPOB.
Y CTpOlCTBO pain0Te1eCKONOB, paiMOUHTEP(EePOMETPHI.

ComnHue

OcHoBHble xapakTepucTvku CosiHLa. OripefeneHye MacChl, TeMIlepaTrypbl U
xumuueckoro coctaBa Connija. CTpoeHue conHeuHou aTMocdepbl. ComHeuHast
aKTUBHOCTb U €€ B/MsiHMe Ha 3eM/io U 6uocdepy.

BHyTpeHHee cTpoeHue CosHLa
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Teopetnyeckuii pacuét TemnepaTypbl B LieHTpe CosHIA. epHbIM MCTOYHUK
SHepruu U TepMosilepHble peakLyU CHHTe3a rejus H3 BOAOpPOJa, IepeHOoC
5HepruM U3 ULeHTpa CoJiHIIA HapyXy, KOHBEKTHWBHasi 30Ha. HeWTpUHHBbIN
TeJIeCKOM 1 Hab/Mr01eHust MOToKa HeUTpuHOo oT CosHIIa.

3Bé3/blI

OCHOBHBIE XapaKTepUCTUKU 3BE3]

OrnpesesieHe  OCHOBHble  XapakKTepUCTUK  3BE37, MacCbl, CBeTUMOCTH,
TeMIiepaTypbl ¥ XUMUUeCKOro cocraBa. CnekTpanbHas K/acCU(UKaLus
3Be3] U eé

¢u3nueckre OCHOBBI. [lMarpaMMa CHeKTpa/ibHbIM K/lacC— CBETUMOCTb 3BE3[,
CBSI3b MEXK/Iy MacCOM U CBETUMOCTBIO 3Be3[]

BryTpeHHee cTpoeHue 3BE3],

CTtpoeHue 3BE3/1bI I7IaBHOW MOC/I€JOBATETBHOCTH.

CtpoeHue 3BE3/ KpaCHBIX TUTAHTOB U CBEPXTUIaHTOB.

Besible Kap/vKu, HEUTPOHHBIE 3BE3/bl, ITy/IbCAPbl U UEPHBIE JbIPbI

CrpoeHue 3Bé3n Oenbix Kap/JMKOB U TMpefie/l Ha WX Maccy — mpejen
Yanppacekapa. [lynbcapbl 1 HeMTpOHHBIE 3BE3bI. [Iprpoja YépHBIX ObID U UX
rapamMeTpsl.

[IBOViHBIE, KpaTHBbIE U ITepeMEHHbIE 3BE3/bI

HabstogeHust JBOMHBIX W KpaTHBIX 3BE37, 3aTMeHHO-TIepeMeHHbIe 3BE3[bI.
OrnpeziesieHe MacC ABOWHBIX 3BE37. [lynbcupyromue nepeMeHHbIE 3BE3pbl,
KpHBble u3MeHeHUs Omecka meden. 3aBUCHMOCTh MEXKIY CBETHMOCTBIO H
nepuojioM mnyJjbcauuid y uedeus. Lledpeuabl — masgku Bo BcenenHout , 1o
KOTOPBIM OTIpe/Ie/IAT paCCTOSIHUS /10 JaN€KUX CKOTJIEHUM U Ta/lakTHK.

HoBrle 1 cBepXHOBBIe 3BE3/1bI

XapakTepuCTUKM BCIIbILIEK HOBBIX 3BE34. CBfI3b HOBBIX 3B83]] C TECHLIMU
JBOWHBIMH CHUCTEMaMH, COZep)Kalllix 3Be3ly Oesblii Kapiuk. [lepeTekaHue
BellleCTBA W SIEPHBIA B3PbIB Ha IOBepxHOCTU Oenoro kapiuka. Kak
B3PbIBAlOTCS CBEPXHOBbIe 3BE3/bl. XapaKTepUCTUKU BCIIbILIEK CBEPXHOBBIX

3B637. ['paBUTALIMOHHBIN Kosiarc 6esoro Kapivka ¢ Maccoit YaHzapacekapa B
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COCTaBe TEeCHOW [JBOMHOM 3Be3lbl — BCIIbIIIKA CBEPXHOBOM I1€PBOTO THIIA.
B3peIB MaCCMBHOW 3Be3/lbl B KOHI|e CBOEM S5BOJIIOLIMM — B3PbIB CBEPXHOBOU
BTOpOTO TUIa. Habsmio/jeHre 0CTaTKOB B3PhIBOB CBEPXHOBBIX 3BE3/I.

OBOJTIOLMSA 3BE3/1: POXKIEHWeE )KU3Hb U CMEPTh 3BE3]]

PacuéT mNpoAo/IKUTE/IbHOCTU >KU3HU 3BE3J], pa3HOM MacChl Ha TIJlaBHOU
rocsefoBaTebHOCTU. [lepexos B KpacHble TUraHTbl M CBEPXTMTAHThI MOC/IE
vcueprianig Bogopoza. CIriOKOWHasi 3BOJIIOLMS MaJOMacCUBHBIX 3BE31, U
rPaBUTAL[MOHHBIN KOJIJIATIC U B3pbIB ¢ 00pa3oBaHWeM HEUTPOHHOU 3Be3/bl WU
yépHOU [JbIpbl MAacCCUMBHOW 3Be3abl. OrnipejeneHve Bo3pacTa 3BE3JHBIX
CKOIUJIEHWU U OTJe/IbHBIX 3BE3/] U TTPOBEPKA TEOPUU SBOFOLIMM 3BE3 /.
MeuHsblil yTh

I'a3 u nibLIb B ["aymakTuke

Kak o6pa3yroTcs oTpakaTe/bHble TYMaHHOCTH T04YeMy CBeTATCS Auddy3HbIe
TYMaHHOCTH

Kak KOHLIeHTpUPYIOTCS Ta30BbIe U IbIJIeBble TYMAaHHOCTH B ['anakTrke
PaccesiHHBIe U 111apOBbIe 3BE3/IHbIe CKOTI/IEHUS

Habstojaemblie CBOMCTBA pacCesiHHBIX 3BE3AHBIX CKOTuleHHU. Habsromaemble
CBOMCTBAa IIAPOBBIX 3BE3[HBIX CKOIUIEHWW. PacripefeneHve U Xapakrep
[BIDKeHUs1 cKoruieHuM B ['anakTtuke. PacrmipeseneHue 3BE37, CKOMJIEHUH, ra3a U
nbUU B ['amakTuke.

CBepxmaccrBHasi YépHasi Aiblpa B LieHTpe ['alakTUKK U KOCMUYeCKUe JIy4H.
WudpakpacHble HaO/MoOAeHUsT [BWKEHUS 3BE31 B IeHTpe ['alakThku u
oOHapy>keHWe B HEM CBEePXMAaCCMBHOM UYepHOW [bIpbl. Pacuér
rapamMeTpoOB CBepXMaCCHUBHOW uépHOM [bIpbl. HabmomeHWss KOCMHUeCKHX
JTy4el U UX CBSI3b CO B3PbIBaMU CBEPXHOBBIX 3BE3/. ['anakTUKu

Kak knaccuduuypoBanyd rajakTUKA 10 ¢GopMe M KaMepTOHHasi Auarpamma
Xab667a. CBOMCTBa CIHMPA/IbHBIX, JITMITUYECKUX W HETIPABW/IbHBIX Ta/IaKTHK.
KpacHoe cMmellieHue B CreKTpax rajakTHK U OrpejeseHre PacCTOSIHUS [0 HUX.
3akoH Xab6ma

BpaLuem/Ie rajlakTUK U TEMHas MdaTepHAd B HUX.
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AKTHBHBIE TrajlaKTUKX U KBa3apbl

[Ipypola  aKTMBHOCTH raJIakKTUK, DPAaJUOTajaKTUKA W B3aWUMOJEUCTBYOLLHE
rasakTky. HeoObIuHbIe CBOMCTBA KBa3apoB, MX CBA3b C SiApaMU Ta/laKTHK U
AKTUBHOCTBIO YEPHBIX IbIP B HUX.

CKormieHus rajakTUK

HabstojaemMble  CBOMCTBA CKOIJIEHMM TajlakKTHK, PEHTTeHOBCKOe H3/TyueHHe,
TemrepaTypa U Macca  MeXrajlakTMueCKoro rasa, HeoO0X0AUMOCTb
CyIlleCTBOBAaHUSI TEMHOM MaTepuu B CKOIUIEHMsIX ragakThk. OlleHKa MaccChbl
TEMHOW MaTepud B CKOIUIEHUsAX. fluencrass CTPYKTypa pacripefeneHust
raJlakTUKU CKOTIJIEHUU TajlakKTHK.

Ctpoenue u 3Bo/1I01{usA BecerenHou

KoHeuHocth ¥ 6eCKOHEUHOCTh BceseHHOM — TapafIoKChl K/IaCCHYeCKou
KOCMOJIOTUM.

3akoH BcemupHOro TATOTeHUsi W TIPeACTaBAe€HHWS O KOHEUHOCTH U
beckoHeuHoCTH BceneHHoil. d®oToMeTpHUUeCKU MapaZilokC U TMPOTUBOPeUrs
K/IaCCUYeCKUX TIpeJICTaB/ieHuii O cTpoeHUM BceneHHoW W HabJ/t01eHUSAMM.
HeoOxoauMocCTh  TIpUB/IeUeHUs] OOIIeld TeOpUHd  OTHOCUTENBbHOCTA  [JIs
rioctpoenusi mozenu BecenenHnou. CBS3b MeXXly reOMeTpUUEeCKMMU CBOUCTBAMU
MpOoCTpaHCcTBa BceneHHOM ¢ pacnipesie/ieHUeM U JBUYKEHUEM MaTepuH B Hell.
Pacumpsroiascsa BeesieHHast

CBsi3b  CpelHEM T[UIOTHOCTb MaTepuM C 3aKOHOM  paclIMpeHusi U
reomMeTpudyeckumu cBouictBamu BcenenHou. EBknugoBa u  HeeBkingosa
reometpusi Bcenennou. OnipefiesieHre paauyca v Bo3pacta BceneHHOM.

Mogenb «ropsuer BcesieHHOV» U pelTMKTOBOE U3My4YeHUsT

OO6pa3oBaHue XUMHAYECKHUX 3/eMeHTOB BO BceneHHoii. Ob6uiue renus BO
BcenenHoi#t 1 Heo6xoMMOCTb 0Opa30BaHMsl ero Ha PaHHUX JTarax 3BOJIFOLIUU
BcenenHoii. Heob6xoquMoCTb He TOJILKO BBICOKOM TIJIOTHOCTH BeINeCTBA, HO U
€ro BBICOKOW TeMnepaTypbl Ha paHHUX 3Tanax >BOMOLUM BceneHHOMN.
PenukToBOe W3nyuyeHME — HU3IyueHUMe KOTOpOe OCTajiochk BO BcesneHHol oT

ropsayero M CBepx IUIOTHOTI'O COCTOAHMUA MdTEPHMU Hd PAHHUX 3TdllaX >XHU3HU
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BcenenHoii. HabmroziaeMble CBOMCTBA peMMKTOBOTO U3ayueHus. I[louemy
Heo0XoauMO TIpuBJ/iedeHUe oOIIel TeoOpuH OTHOCUTeTBHOCTH [I/Isi TIOCTPOeHUS
Mogpeny BceneHHom.

CoBpeMeHHBIE MP00/IeMbI ACTPOHOMHH

YckopeHHoe paciipeHve BeceneHHOM U TEMHas SHEpPrus.

HabstojeHnsi CBepXHOBBIX 3BE37 | TWMa B AaN€KUX TrajlakKTUKaX W OTKPBITHE
YCKOpeHHOro paciuvpenusi BcemenHou. OTkKpbiTHe cuibl  BcemupHOro
OoTTaJKUBaHUs. TéMHasi SHeprusi yBequuvdBaeT maccy BceneHHOM Mo Mepe eé
pacuipenus. [Ipupopa cunel BceMUpHOro OTTaIKUBaHUSA.

OOHapy>keHUe T/IaHeT BO3Jie APYTHX 3BE3.

Habsmogenust 3a [IBIDKEHWEM 3BE37 W Olpefle/ieHUss MacC HeBHUAUMBIX
CIyTHUKOB 3BE3[], BO3MYIIAKOILIMUX HX TMPSIMOJMHEHWHOe [JBWKeHue. MeTombl
oOHapy>keHUsI 3K3oruiaHeT. OljeHKa yC/JIOBHMM Ha TOBEPXHOCTSX SK30I/IaHeT.
[Touck 3K301/1aHeT ¢ KOM(GOPTHLIMU YCJIOBUSIMU [I/151 )KU3HU Ha HUX

[TorCKHY >XKU3HU U pa3yMa BO BceneHHoU

Pa3BuTHe Tipe/iCTaB/ieHWd O BO3HWKHOBEHHWU M CYI[eCTBOBAaHUM >XU3HU BO
Bcenennout. CoBpeMeHHbIe OLIeHKH KOJIMUeCTBa BBICOKOPAa3BUTBIX LIUBUIA3ALUN
B [aymaktuke. IlombiTKM OOHapy)KeHUsI W TIOCHUTKA CHTHA/JIOB BHE3eMHBIM

LIUBU/THA3AL[HSIM.

TeMaTHUYeCKO-NOypoYyHoe N/IaHUPOBaHUe

[ToypouHoe T/laHMPOBaHWE PACCYMTAHO Ha 1 U aCTPOHOMUU B HEAENH0 U
TIOCTPOEHO CJIeIyIOLMM 00pa3oM: TeMa YpoKa - OCHOBHOM, U3y4yaeMblii B K/iacce
MaTrepuall.

BBegenue B actpoHoMuio (1 u)

Llenbto W3yueHUsi [JaHHOM TeMbl — I[I03HAKOMWUTh YUalluXxcsi C OCHOBHBIMHU
aCTPOHOMHUYECKUMH 00BbeKTaMH, 3allo/IHAIOMMMA  Bce/leHHYI0:  TIJIaHEeTHI,
ConHue, 3BE37bl, 3BE3JHbIE CKOIUIEHWS, TaJaKTUKH, CKOIUIEHUSI TajlaKTUK;
(u3MUecKUMHU TMpoljeccamu, TPOTEKAlIMMA B HUX U B OKDY’KAKIeM HX

IMMPpOCTPAHCTBE. Onu 3HAKOMSATCA C XdPdKTEPHBIMHA MacITabaMu s
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XapaKTepu3ymoIlMMU CBOMCTBA 3TUX HeOecHbIX Ten. Takke TIPUBOASATCS
CBe/leHUsI O COBPEMEeHHBIX ONTHUeCKHX, MH(PaKpaCHbIX, paflio, PeHTTeHOBCKUX
Tesleckornax M obcepBaTopusix. dakTUUeCcKH, yualllecs 3HAKOMSITCS C TeMHU
HebeCcHbIMU TellaMd W OOBeKTaMH, KOTOpble OHU B JajbHelillieM  OyAyT
MopOOHO M3y4YaTh Ha ypPOKaX aCTPOHOMMHU.

Actpometpus (5 u)

Llenpto uM3yueHWsl [JaHHOM TeMbl — (OpPMHUDOBaHMe y V4YalUXCsi O BUJE
3Bé3HOr0 Heba, pa3dbMeHHMH ero Ha CO3Be3/Hs, WHTePeCcHbIX OO0BeKTax B
CO3Be3/MsIX M MUQOJOTUMA CO3Be3[uii, pa3BUTHE aCTPOHOMUUA B aHTUYHbIE
BpemeHa. [Ipocneautb, Kak TMepexos, OT OpHUeHTalMd IO CO3Be3/usiM K
UCTIONb30BaHUI0  HebeCHBIX KOOpAWHAT TIO3BOMMJI B KOJIMUeCTBEHHOM
OTHOLIEHWHA U3yuaTb BUJUMbIe [BIDKeHHs Tesl. Takke Lebl0 SIBJISETCS
u3yueHue BUAUMOTO nBWKeHust CosHija, JIyHBI ¥ TJIaHET M Ha OCHOBE 3TOTO
TIOJTYUUTDb TIPE/ICTaB/IeHUs 0 TOM KaK aCTPOHOMbI HAyUW/IUCh TPe/CKa3biBaTh
3aTMEHHUs; TIOJlyuuThb T[peficTaBieHUsi 00 OJHOW U3 OCHOBHBIX 3a/ay
aCTPOHOMUM C [JPEBHEHUINX BpeMeH W3MepeHWH BpeMeHH | Be/leHUH
KasieHJapsi.

He0ecHasa mexaHuka (3 uaca)

Llens u3yueHus: TeMbl — pa3BuUTee TIpeZicTaBieHUd O cTpoeHUU COJIHEUHOM
CUCTeMbI: TeOlLleHTpUYecKass U Te/IMOLIeHTPUYeCcKre CUCTeMbl MHpa; 3aKOHBI
Keruiepa [BKeHUs TIJIaHeT W UX 00001jeHre HBIOTOHOM; KOCMHUeCKue

CKOPOCTH U MEXIIVIAHETHBIE HEPEJIéTI:I.

Crtpoenue ConmHeuHol cucTeMbl (8 yacoB)

Llenb u3ydyeHUs] TeMbl — TIOMYUWUTb TIpe/cTaBieHHWe O cTpoeHue CoJHeUHOMN
CHUCTeMbl, U3yUUTh (PU3NUeCKYI0 NpUpoAy 3emu U JIyHbl, siBJieHUs TIPUIMBOB U
TIpellecCry; TIOHATh (U3UUecKue OCOOEHHOCTH CTPOeHUs TIJIaHeT 3eMHOM
TPyMIbl, TUIAHET TUTAaHTOB W TUIAaHET KAap/MKOB; y3HaThb 00 0COOEHHOCTSIX
TIPUPO/IbI Y [IBWXKEHUSI aCTepOMZIOB, TIOMYyYMTh OOIIMe TMpeAcTaBAeHUus] O

KOMeTdX, MeTeOopaX M METeOpUTAX; IIOJIYUUTh IIpeACTdaB/JIEHME O Ppd3BUTHUE
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B3[/ISIJOB M COBPEMEHHBIX MpeACTaB/JeHUsIX O MNPOUCXOXAeHWH CoHeUHOU
CUCTEMBI.

KontposbHasi pa6ora Nel mo Teme «CtpoeHue u cocraB CoJiHeUHOM
CUCTEMBI»

Actpoduszuka u 3Bé3gHas actTpoHoMusa (7 yacoB)

Llesib M3yueHUs1 TeEMbI — MOJIYUUTh TIPeJCTaB/I€HKS O PAa3HbIX TUMAX OMTUYECKHUX
Te/IecKorax, paJruoTe/ieckornax U MeToZlaXx HaO/MoeHU Ha HUX; O MeTO/ax U
pesynbratax HaOmogeHut CoJiHIl[a, €ro OCHOBHBIX XapaKTePUCTHKAax; O
TPOSIB/IEHUSX COJTHEUHOW AaKTUBHOCTU U CBSI3aHHBIMM C HeW IpOLIeCCOB Ha
3emsie U 6uocdepe; 0 TOM, KaK aCTPOHOMBI y3Ha/Ml O BHYTPEHHEM CTPOEHUH
ConHila, ¥, Kak HaOMIOZeHUs COIHEUHBIX HEUTPUHO, TIOATBEPAW/IO Halllu
Tipe/iCTaBieHust 0 mporieccax BHyTpy CoJiHIlQ; TIO/yUWTh TIpe/CTaBIeHus: 00
OCHOBHBIX XapaKTepUCTUKaX 3BE3[, WX B3aWMOCBS3M, BHYTPEHHEM CTPOeHUU
3B€3]] pa3/IMUHBIX THUIIOB, MIOHSAThH TIPUPOAY Oe/bIX Kap/IMKOB, HEHTPOHHBIX 3BE3]]
Y YEpHBIX [AbIP, KaK JBOMHbIE 3BE3/bl MTOMOralOT OMNpeAeuTb MacChl 3BE3[, a
MyJIbCUPYIOL[He  3BE3[bl  TOMOralwT  OmpejesiaTb  pPacCTOSAHUSA  BO
BcenenHoii;

MOJIYUNTh TIPEeCTaB/IeHUSI O HOBBIX U CBEPXHOBBIX 3Bé€3/1aX, WU, KaK JKUBYT
Y YMHPAIOT 3BE3/bI.

Mneunsii IlyTs — Hama I"'anakTuka (3 uaca)

Llenbt0 u3ydyeHHe TeMbl - TOMYUWThb Mpe/iCTaBlieHUe Halled ['ajakTuke —
Mieunbiii ITyTh, 06 0OBEKTaX €& COCTaB/SIOIIMX, O pacrpefie/ieHde ra3a U
MBUTA B HEHM, pacCessHHbIX U IIIApPOBBIX CKOIJIEHWSX, 00 eé crvpanbHOU
CTPYKType; 00

HCCNeIOBAaHUM ee IIeHTpaJbHBIX 00s1acTeli, CKPBITBIX OT HAC CHIbHBIM
TOI/IOIleHWeM Ta30M M TbLIbI0, @ TakKKe O CBepXMAaCCHBHOW UEpHOU AbIpe,

pacroso)XeHHO! B caMoM LieHTpe ['anakTHKy.

I'anakTuku (3 yaca)
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Llenb uW3yueHUsi TeMbl — TMOJYUWTb TpeJCTaB/ieHWe O pa3/IMYHbIX TUIMAX
rajiakTHK, 00 orpeziesieHUM pacCTOSIHUSX [0 HUX T0 HaOMIOfeHUssM KpacHOTO
CMeIlleHus JIMHUK B WX CTMEeKTpaxX M 3akoHe Xab0sa; o BpallleHWH rajakTUK U
CKPBITOM TEMHOW MacChl B HUX; TOJYYUTh TIpe/iCTaBAeHUss 00 aKTHUBHBIX
rajlakTUKax M KBa3apax M (M3MUYecKUX Mpoljeccax, MPOTEKalrIMX B HUX, O
pacripefie/ieHUM TrajakTUK W WX CKOIUIeHWd BO BceneHHou, 0 ropsiueM
Me)KTra/laKTUUueCKOM ra3se, 3aro/THSOLIMM CKOTLIeHUSI Ta/IaKTUK.

Ctpoenue u 3Bo/01[usA BcesieHHoM (2 uaca)

Llebi0 M3ydyeHUsI TeMbI — TIOJYUUTh TpeficTaB/ieHre 00 YHUKaJbHOM OObeKTe
BceneHHO# B 1]e/10M, KaK pellaeTcsi BOMPOC 0 KOHEUHOCTH WM 0eCKOHeUHOCTU
BcesneHHOM, 0 mMapaflokcax, CBSI3aHHbIX C STHMM MpPE/CTaBAEHUSIMU O
TeOpeTHUUeCKUX Tpe/iCTaB/IeHus X 00IIeil TeOpUU OTHOCHUTETHLHOCTH, JIeyKalliX B
OCHOBe TIOCTPOEHHsSI KOCMOJIOTMYeCKUX Mozieneli BceneHHOM;  Kakue
HaOJTI0/IeHUsT TIPUBE/IA K paciimpsitoleiicss Mozenu BceneHHol, 0 paguyce u
Bo3pacTe BceseHHOM, O BBICOKOM TemrepaTrype BelljeCTBa B HauajbHble
nepyofibl >KU3HU Bce/lleHHOW U TIpUpOJie PEJUKTOBOTO M3/ydyeHus; O
CcoBpeMeHHBIX Hab/IF0ZIeHUsIX YCKOPEeHHOT'0 paciiiipeHys BceeHHOM.
CoBpeMeHHbIe P00,/1eMbI acTpoHOMHH (3 yaca)

Lenpt0 W3yueHUs [aHHOW TeMbl — T[IOKa3aTb COBPEMEHHbIE HarpaB/eHUs
n3ydeHusi BceseHHOM, 00 orpeziesieHUM PacCTOSIHUM /10 TaJaKTHK C TTOMOIIBIO
HaO/MIOZIeHWT CBEPXHOBBLIX 3B&3/1 U OTKPBITUS YCKOPEHHOT'O pacIIMpeHus
BcesneHHOM , po/iii TEMHOW S5HEPrud W CWIbl BceMHUpPHOro oTTa/KMBaHUS;
MOJIyUdTh  TpefcTaB/ieHusi 00 9SK3oMlaHeTaXx M TIOMCKa  9JK30IlIaHeT
O/1aTOTIPUSITHBIX /I >KU3HH; O  BO3MOKHOM UMC/Ie BBICOKOPA3BUTHIX
LMBWIM3aLUM B Hallled ['ajlakTHKe U 0 MeTO/ax MOMCKAaxX >KU3HU U BHE3eMHbBIX
L[UBU/IM3ALUM U TTPOO/ieM, CBA3aHHBIX CO CBSI3bIO C HUMH.

KoHTpo/ibHass paboraNe2 mo Teme «3Be3ibl M HX OCHOBHBIE

XapakTepucTUKU. I'aTlakTUKU»
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