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IIpenmeTHbIe pe3yabTAThI
[Inanupyemble pe3yabTaThl OCBOCHHS YU4€OHOTO MpeaMeTa 0 UTOraM
obOyuenns B 10-11 knaccax:

e TIOJNYYWUTh MPEACTABJICHUS O CTPYKType M MaciiTabax BcerneHHOU M MecTe uenoBeKka B HEH; y3HATh O CPEACTBaX, KOTOpHIE
HCIIOJIB3YIOT aCTPOHOMBI, YTOOBI 3aIJIIHYTh B CaMble yJajI€HHbIE YTOiKU BceleHHON U He TOJBKO yBUAETh HEOECHBIE TEla B
HEJOCTYIIHBIX C 3€MJIM JMana30Hax JAJUH BOJH 3JE€KTPOMATHUTHOTO M3JIyYEHMs, HO U Y3HAaTh O HOBBIX KaHaJIax IOJYYEHUS
nHbOpMaIuu 0 HEOECHBIX TellaX ¢ MOMOIIbIO HEUTPUHHBIX U TPABUTAIIMOHHO-BOJTHOBBIX TEJIECKOIOB.

e Y3HATh 0 HAOIIOJAEMOM CIIOKHOM JIBHXKEHHH TuiaHeT, JIynsl u ConHia, ux uHTepnperanuu. Kakyto ponas urpanu HaOI0AeHUs
3arMeHuil JIynbl u ConHua B >KM3HU OOIIECTBA M HCTOPUS UX HAYYHOro O0ObiAcHEHMs. Kak Ha OCHOBE aCTPOHOMHUYECKUX
SIBJICHUH JIFOJU HAYYWINCh U3MEPSTh BPEMS U BECTU KAJICHIAPb.

e y3HaTh, Kak Ojarojaps pa3BUTHIO ACTPOHOMHUM JIIOJM TMEPEUUIM OT MPEACTABICHUS TE€OIEHTPUUYECKOW CHCTEMbl MHUpa K
PEBOJIIOLIMOHHBIM TMPEACTABICHUAM T€IUOLICHTPUYECKON cucTteMbl Mupa. Kak Ha ocHOBe mocieaHei ObUIM OTKPBITHI 3aKOHBI,
YIPaBJISOIINE IBUKEHUEM IIIAHET, U MTO3/IHEE, 3aKOH BCEMUPHOTO TATOTCHHUS.

e Ha IIPUMEpE MCIOJIb30BAaHUS 3aKOHA BCEMUPHOIO TATOTECHHMS MOJYYUTh MPEICTABICHUS O KOCMUYECKUX CKOPOCTSIX, HA OCHOBE
KOTOPBIX PACCUUTHIBAIOTCA TPACKTOPUHU TMOJETOB KOCMUYECKHX amnmaparoB K IUIaHETaM. Y3HaTh, KakK MpOSBISET cels
BCEMHPHOE TIATOTEHUE Ha SIBICHUX B cucteMe 3eMisi—IIyHa, U BOJIIOLMIO 3TOM CUCTEMBI B OyAyIIEM.

e Vy3HAThb O COBPEMEHHOM MPEJICTABICHUU, O CTpOeHHH COJIHEUYHOM CHUCTEMBI, O CTPOEHUM 3€MIIM KaK IUIAHETBI U HPHUPOIE
MapHUKOBOTO 3(deKkTa, 0 CBOMCTBAX IUIAHET 3€MHOM IPYIIIbl U IUIAHET-TUTAHTOB U 00 HCCIIEJOBAHUSX aCTEPOUJIOB, KOMET,

MCTCOPOUTOB K HOBOI'O KJjIacCa



HEOECHBIX TE KapJIUMKOBBIX IIJIAHCT.

MOJIYYUTh TMPEJCTaBICHUE O METOJaX acTpOopU3MUECKHX HCCICAOBAHMN W 3aKOHAX (DU3MKU, KOTOPBIE HCHOIB3YIOTCS IS
u3y4deHus: (U3NYECKU CBOMCTB HEOECHBIX TEll.

y3HaTh Npupoy CoJHIIA U ero aKTUBHOCTH, KaK COJIHEYHAsI aKTUBHOCTh BIUSET Ha KIMMAT U 6nochepy 3emiiu, Kak Ha OCHOBE
3aKOHOB (DM3MKH MOXKHO paccuMTaTh BHyTpeHHee cTpoeHune CoJHIa M Kak HaOMIOAeHUs 3a MoTokamMu HeiltpuHo oT CosnHia
MOMOTJIH 3arJIAHyTh B HeHTp CoJIHIA U Y3HATh O TEPMOSIIEPHOM UCTOYHUKE IHEPTUU.

y3HaTh, KaK ONPEENISAIOT OCHOBHBIC XapaKTEPUCTUKH 3BE3] U UX B3aMMOCBSA3b MEX]y CO0OM, 0 BHYyTPEHHEM CTPOCHUU 3BE3M U
MCTOYHHUKAX MX SHEPTHH; O HEOOBIYHOCTH CBOWCTB 3BE3] OENBIX KApPJIMKOB, HEUTPOHHBIX 3BE3/ M YEPHBIX NbIP. Y3HATh, Kak
POXKAAKOTCS, )KUBYT U YMUPAIOT 3BE3/bI.

y3HaTh, KaK M0 HAOIIOJCHHUSIM ITyJIbCUPYIOMIUX 3BE3M Ieer T ONPEeAEIsATh PACCTOSIHUS IO JPYTUX TATaKTHK, KaK aCTPOHOMBI I10
HaOJIIOICHUSIM IBOMHBIX U KPATHBIX 3BE3]T ONPEIEIISIIOT UX MACCHI.

[ToyunTs mpencTaBiIeHHs O B3PhIBAX HOBBIX U CBEPXHOBBIX 3BE3] M Y3HATH Kak B 3BE3/1aX 00pa3yroTCs TSHKETbIE XUMUYECKHE
JJIEMEHTHI.

VY3HaTh, Kak ycTpoeHa Hama [‘anaktnka — Muteunbiii IlyTh, Kak pacnpenesieHbl B HEW pacCEsiHHbIE W IIApOBBIE 3BE3HBIE
CKOIUICHHS M 00J1aKa MeX3BE3AHOrO ra3za u nplid. Kak ¢ moMonibio Habo1eHui B MH(PPaKpaCHBIX JTyyax yJanoCh IPOHUKHYTh

yepes TOJIIY MEK3BE3ZTHOTO Ta3a U MbUIM B LIEHTP [ allakTUKKU, YBUIETh JBH>KEHUE 3BE3]T B HEM BOKPYT

CBEPXMAaCCUBHOMN YEPHOU JBIPHI.

HOJ’Iy‘-II/ITI) MMPpEACTABJICHUEC O PA3JIMYHBIX THIIAX TaJaKTHK, Y3HATb O IIPOABJIICHHAX AKTHBHOCTH TaJIaKTHUK MW KBa3apoB,

pacrnpeiefIeHuu TallakTUK B IPOCTPAHCTBE U (POPMUPOBAHUH CKOIUICHUHN U STYEUCTON CTPYKTYPBI UX PaCIIPEACICHHUS.



VY3HaTh O CTPOEHUU U 3BOJIOLUU YHUKAJIbHOTO 00bekTa Beenennoit B nenom. IlpocnenuTs 3a pa3BuTueM Npe/ICTABICHUN O
KOHEYHOCTH U OecKOHEUHOCTH Beenennoil, o GpyHaaMeHTalIbHbBIX MapajoKcaXx, CBSI3aHHBIX C HUMU.

[TonsiTh, Kak U3 HAOII0IAEMOT0 KPAaCHOTO CMEIIEHUS B CIIEKTpaxX AANEKUX TaJlaKTUK MPUILIA K BBIBOJY O HECTAIIMOHAPHOCTH,
pacupenud BeeneHHoil, 1, 4TO B MPOIUIOM OHA ObljIa HE TOJBKO IUIOTHOM, HO U TOPSYEH U, 4TO HaOII0/1aeMOe PEITMKTOBOE
W3JIy4E€HUE MMOATBEPKAACT ITOT BaAXKHBIM BBIBOJI COBPEMEHHON KOCMOJIOTUU.

VY3Harh, KaK OTKPBUIM YCKOPEHHOE pacliMpeHue BcCeleHHOM M ero CBSA3bI0 C TEMHOM DHEPrMe€ M BCEMHUPHOU CHIIOU
OTTAJIKUBAHMSA, IPOTUBOCTOSIEH BCEMUPHOU CUJIE TATOTCHHUS.

VY3Hath 00 OTKPBHITUU IK30IUIAHET — IUIAHET OKOJIO IPYTUX 3BE3Nl M COBPEMEHHOM COCTOSIHMM MPOOJIEMBbI MOMCKAa BHE3EMHBIX
UMBWJIN3ALAN U CBSI3U C HUMU.

Hayuutbcst mpoBOAUTH MPOCTEUIINE ACTPOHOMHUUYECKHE HAONIOACHHS, OPUEHTUPOBATHCSA CPEIU SIPKUX 3BE3N U CO3BE3UH,
M3MepATh BBICOTHI 3BE34 W CoNHIA, ONPEAeNATh AaCTPOHOMUYECKHMMH METOJAaMHU BpeMs, WIMPOTY W JIOITOTYy MeCcTa

Ha6J'IIOI[eHI/II\/’I, HU3MCPATb TUAMCETP COJ'IHI_[a " U3MCPATH COJTHCUHYIO dAKTUBHOCTD U €€ 3aBUCUMOCTDH OT BPCMCHHU.



COJEPXAHUME

BBenenue B aCTpPOHOMHIO

Crtpoenne u macmTadb1 BeesleHHOM, U COBpeMeHHbIe HAOIIOAeHHS.

Kakue Tena 3amonnstor Beenennyto. KakoBbl ux XxapakTepHble pa3sMmepbl U paccTossHus Mexay Humu. Kakue Qusnyeckue
yCIIOBUSI BCTpEUaroTcsi B HUX. BcenenHas pacmmupsietcs. e u kak paboTaloT camble KpyIHBbIE ONTHYECKHE Teneckorbl. Kak

ACTPOHOMBI UCCIICAYIOT raMMa-U3JIyUYCHUC Bcenennoii. Uto YBUACIIU I'PABUTAIMOHHO-BOJIHOBBIC U HCﬁTpHHHBIC TCJICCKOIIBI.

AcTpoMeTpus

3Bé31HO0E HE00 U BUAUMOE IBHKEHHE HEOeCHBIX CBEeTHJI

Kaxkwne 3BE3161 BXOmaT B co3Be3nust Opuona u Jlebemss. ComHIle IBIKETCS 1O KIUNTHKE. [1maneTsl coBepaioT merieoopazHoe
nexkenue. HebecHele koopauHaTel. UTo Takoe HEOECHBIN AKBATOp W HEOSCHBIM MepuauaH. Kak cTposT 3KBaTOPHAIBHYIO CHUCTEMY
HeOecHbIX KoopauHaT. Kak CTposiT ropu3oHTaIbHYI0 CHUCTEMY HEOECHBIX KoopauHat. Bummmoe aBwkenue tiaHeT u CoJiHIIA.
[TetneoOpa3Hoe ABMKEHUE TIJIAHET, MOIMSTHOE U MPSAMOE JIBIKCHHUE TUIAHET. DKJIUIITUKA, 30MaKalibHbIe cOo3Be3us. HepaBHOMEpHOE

nBrkeHue CoTHIIA IO DKIUITHKE.

JBrxenue Jlynsl u 3atmeHus. @a3bl JIyHbl 1 CHHOIMYECKUI MECSL, YCIOBUS HACTYIUIEHUS! COJHEYHOTO M JIYHHOT'O 3aTMEHUHU.
[Touemy mpoucxondar cosiHeuHble 3aTMeHus. Capoc U npencka3zaHus 3aTMeHU. Bpems u kasieHaapb. 3BE31HOE U COJTHEYHOE BpeMs,
3BE3IHBIM W TPOMHMYECKHH TOJ. YCTPOWCTBO JTYHHOTO W COJHEYHOTO KajeHaaps, Mmpobiembl ux coriacoBaHus MOmmanckuit u

TPUTOPUAHCKUM KaJEHIAPH.



Heb0ecHass MexaHuka

lennoneHTpHYECKasi CHCTEMA MUPa

HpeI[CTaBJICHI/I}I 0 CTpOCHUHU ConHEYHOM CHUCTEMBbI B aQHTHUYHBIC BpEMCHa HUB CPCIHCBCKOBLC. FGHI/IOI_[CHTpI/I‘-IeCKaH CHCTCMA

MUpa, T0Ka3aTeabCTBO BpamieHus 3eman Bokpyr Counnia. [lapannake 3B€311 1 onpesieieHne pacCTOSTHUS 10 HUX, TTapCeK.
3akonnbl Kemiepa

OtkpeiTie U. KemnnepoM 3akoHOB ABMkKEHHS TaHeT. OTKpBITHE 3aKOHA BCEMHPHOTO TITOTEHHUS M OOOOIIEHHBIE 3aKOHBI

Kennepa. Onpenenenne Macc HEOECHBIX TEIL.
Kocmuveckue ckopocTu

PacuéTtel mepBoii M BTOpPOW KOCMHUYECKON ckopocTd M ux ¢(usmueckuil cmbica. [lonér FO.A. T'arapuna Bokpyr 3emuu 1o

KpYyroBoii opOuTe.
MexniaHeTHbIE MepesIéThI

[loHsATHE ONTHUMAIBHONM TPAEKTOPHUH MOJETA K IUIaHeTe. Bpems monéra k rmiaHeTe u AaThbl CTAPTOB.
JlyHa u e€ Bausinue Ha 3eMJII0

Jlynnsiii penved u ero mpupopa. [IpunmBHOe B3ammopeiicTBue Mmexnay JlyHoit m 3emunéit. Ypanenue JlyHel oT 3emun u

3amesieHue Bpaiienus 3emiu. [Ipenieccus 3eMHOM OCU U peIBapEHUE PaBHOICHCTBUM.



CTtpoeHue COJIHEYHOI CHCTEMBbI
CoBpemennble npeacraBieHus 0 CoJiHeYHOM cucTeMe.

CocraB CoyHeuHO# cucTeMsbl. IlimaneTsl 3eMHOM IPyIIbl U INIAHCTBI-TUTAHTBI, UX IIPHUHIOWUIINAJIBHBIC PAa3JInduA. O0J1ako KOMeT

Oopra u Ilosic Koiinepa. Pazmepsl T€s1 COMHEUHONW CUCTEMBI.
ILnanera 3emust

®dopma u pazmepsl 3emiid. Buytpennee crpoenne 3emin. Pons napaukoBoro adgdexra B popMupoBaHUH KIUMaTa 3EMIITH.
IlnaneTnl 3¢MHOI rPpyNNbI

Hccnenoanust Mepkypust, Benepst u Mapca, ux cxoxects ¢ 3emnéil. Kak napHukoBbiit 2 exT rpeer moBepxXHOCTh 3eMIH U

neperpeBaet atmochepy Benepri. Ectes 11 sxxu3abs Ha Mapce. OBomrorust opout cimyTHukoB Mapca ®@oboca u Jlelimoca.
IlnaHeTbI-TUraHTHI

®usnueckue cpoiictBa FOmurepa, CarypHa, Ypana u Henryna. Bynkanudeckas nesrenbHOCTh Ha cnyTHuke IOmmrepa Ho.

[Tpupona kosier] BOKpPYT MJIaHET-TUTaHTOB.
Ili1aHeThI-KapJIMKH U UX CBOMCTBA.

Mauabie Tesa CoJTHEeYHON CHUCTEMBbI



[Tpupona u nBuwxenue acrepounoB. Crneunduka ABWKEeHUs Trpymn actepounioB TposHueB u ['pekos. Ilpupona u asmxenue

komeT. [losic Koiiniepa u O6mako komet Oopra. [Ipupoma MeTeopoB 1 METCOPUTOB.
MeTteopbl 1 METEOPHUTHI

HpI/Ipoz{a Iagaromux 3Bé3I[, MCTCOPHBIC ITIOTOKHU U UX PaJUAHTHI. CBs13b MCXKIY MCTCOPHBIMU IIOTOKAMHU U KOMCTaMHU. Hpnpoz{a

KaMCHHBIX M JKCJIC3HBIX MCTCOPUTOB. HpHpozLa MCTCOPHUTHBIX KPAaTCpPOB.

IIpakTnyeckas acrpodusnka u puzuka CoaHa

MeTtoabl acTpopu3nUeCKUX UCCJIeI0BAHUI

YCTpOMCTBO U XapaKTePUCTUKH  TENECKOMOB  pedpakTopoB H  pedIeKTopoB. YCTPOWCTBO  PaaUOTEIECKOIIOB,

paguouHTephEepPOMETPHI.
CoJanie

OcHoBHble xapaktepucTuku Connua. OrmnpenereHre Macchl, TemIepaTypsl U xumuueckoro cocraBa Comnua. CtpoeHue

cosiHeuHOU atMocdepbl. CosTHeuHass akTUBHOCTD U €€ BIMsIHUE Ha 3eMJIto u buocdepy.
Buyrpennee crpoenue CoJsiHna

Teopernuecknii pacu€r temrepaTypsl B 1HeHTpe ConHua. SInepHbIi MCTOYHHK 3HEPIUMM U TEPMOSJAEPHBIE PEAKLIMU CUHTE3a
reiaust U3 BOAOpPOAa,liepeHoc 3Hepruu M3 neHtpa CosHIA HapyXy, KOHBEKTHBHAs 30Ha. HeHTpuHHBIN Teneckonm M HaONOJeHUS

oToka HeuTpuHo oT ColHIA.



3Bé3/1bI

OCHOBHBIE XapaKTePUCTUKHU 3BE3]]

OnpeneneHHe OCHOBHBIX XapPaKTCPHCTHK 3BE3; MacCChbl, CBECTUMOCTHU, TEMIICPATYPbI U XUMHUYCCKOI'O COCTaBa. CHCKTpaJ'II)Haﬂ
KHaCCI/I(l)I/IKaHI/IH 3BE30 U €€ (1)I/IBI/I‘IGCKI/IG OCHOBBI. I[I/Ial"paMMa «CHGKTpaJ'II)HHﬁ KJ1acC» —CBETHUMOCTD 3Bé3I[, CBA3b MCIKOY Maccou u

CBETHUMOCTBIO 3BE3I.
BHyTpeHnHee cTpoeHue 3BE3/

CtpoeHue 3Be3/1bl TJIABHOM MOCIIeI0BATEIbHOCTH. CTpOEHHE 3BE3/] KPACHBIX TMTAHTOB U CBEPXTUT'aHTOB.
beJbie kapaMKu, HEUTPOHHBbIE 3BE3/1bI, IYJIbCAPbI M YEPHbIE AbIPHI

Crpoenue 3BE31 OenbIX KapJIMKOB M Mpenen Ha ux maccy — mnpenen Yanapacekapa. Ilynbcapsl 1 HelTpoHHble 3BE31bl. [Ipupona

YEPHBIX JbIP U UX MapaMETPHI.
/[BOlHBIE, KPATHBIEC U NEePEeMEHHbIE 3BE3bI

HaOmronenust OBOWHBIX M KpPAaTHBIX 3BE37. 3aTMEHHO-TIEpEMEHHbIC 3BE3NbI. OmpeneneHre Macc ABOWHBIX 3BE3I.
[Tynbcupytolue mepeMeHHbIE 3BE3MBIL,KPUBbIC HW3MEHEHUs Onecka medeun. 3aBUCUMOCTh MEXKIY CBETHUMOCTBIO W TIEPUOAOM

nynscanuil y negeun. Llegennpr — mMasku Bo BeerneHHOH, 10 KOTOPBIM OMPEENSIIOT paCCTOSHUS 10 AaNEKUX CKOIUICHUN U ralaKkTHK.

HoBble M CBEepXHOBBIE 3BE3/bl. XapaKTEPUCTUKU BCHBIIMIEK HOBBIX 3BE3M. CBsA3b HOBBIX 3BE3]l C TECHBIMU JBONMHBIMU

CUCTEMaMH, COJIEP KalIUMU 3Be3/1y Oenblii kapiuk. [lepeTekanue BellecTBa U SACPHBIN B3phIB HAa IOBEPXHOCTH Oenoro kapiauka. Kak



B3PBIBAIOTCSI CBEPXHOBBIC 3BE3/IbI. XapaKTEPUCTUKU BCHBIIIEK CBEPXHOBBIX 3BE3/. ['paBUTAIMOHHBINA KOJUIAC OENIOTO KapiiuKa C
Maccon Yanapacekapa B COCTaBE TECHOW JBOMHOM 3BE€3/bl — BCIIBIIIKA CBEPXHOBOM IIEPBOr0 THUIIA. B3pbIB MacCHUBHOW 3BE3/bl B
KOHIIE CBOEH 3BOJIIOLIMK — B3pPBIB CBEPXHOBOW BTOporo Tumna. HabimoieHne ocTaTKOB B3pHIBOB CBEPXHOBBIX 3BE3/1. DBOIOIMS 3BE3:
POXKIEHHE, KU3Hb U CMEPTh 3BE3A. Pacyér mpomOmKMTENIbHOCTH XU3HU 3BE3J PAa3HOM MacChl HA TVIABHOW NOCJIENOBATEIILHOCTH.
[lepexon B KpacHbl€ TMTAaHTBl M CBEPXI'MIAHTBI MOCJE HcUeprnaHus Bojgopona. CIIOKOMHAs 3BOJIOLHS Majl0 MAaCCHBHBIX 3BE3[, U
TPaBUTAIIMOHHBIN KOJUIANC U B3PBIB C 00pa30BaHUEM HEUTPOHHOW 3BE3/bl WM YE€PHOM ABIPHI MacCUBHOW 3Be3nbl. OmnpejeneHue

BO3pacTa 3BE3IHBIX CKOIUIEHUU U OTJEIIBHBIX 3BE3/] U IPOBEPKA TEOPUH IBOJIFOLINHU

3BE3I.

Mueunblii Iyt

I'a3 n nb1ab B 'astakTHKE

Kak oOpa3zytorcs oTpaxkaTenbHbie TymMmaHHOCTU. [Tlouemy cBetsarcs nuddys3Hbie TyMaHHOCTH
Kak koHIIEHTpUpYIOTCS Ta30BBIE U MBUIEBBIC TYMAHHOCTH B [ aylakTHKe.
PaccesiHHbIe M IApOBbIE 3BE3IHbIC CKOTICHUSA

Habmionaemble CcBOMCTBa paccesHHbIX 3BE3AHBIX CKoruleHud. HaOmromaemble CBOMCTBA MIAPOBBIX 3BE3AHBIX CKOIUICHUH.
Pacnipenenenne u xapakrep IBUXKEHHS cKoIUieHU B ['anmaktuke. Pacnipenenenue 3BE€3/1,CKOTUIEHNUIN, Ta3a U kUK B [ anaktuke. CBepx
MaccuBHas 4y€pHas nabIpa B LeHTpe [amakTtuku u Kocmudeckue yydu. MHPpakpacHble HAOMOAEHUS ABUKEHUS 3BE3 B LIEHTPE

[NanakTuky u oOHapy>keHue B eHTpe ['anakTuKu cBepX MAaCCUBHOM YE€pPHOM JIBIPHI.



Pacuér mapameTpoB cBepX MaccuBHOU YEPHOH AbIphl. HaOmro1eHIsI KOCMUYECKUX JTydel U UX CBSI3b CO B3PhIBAMHU CBEPXHOBBIX 3BE3/I.
TajakTukn

Kak knaccuduuupoBanu rajakTuku no Ggopme U KaMepToHHas quarpamma Xao6:ma. CBoWcTBa CIUPATIbHBIX, IUTUITUYECKUX U

HEMPABUJIbHBIX rajakTUK. KpacHOe cMElIeHNE B CIIEKTPAX rajJaKTUK U ONPEAECIECHNUE PACCTOSHUS 1O HUX.
3akon Xa00.J1a

Bpamienue ramaktuk u TEMHasi MaTEPUS B HUX.
AKTHBHbIE TAJIAKTHKHA U KBa3apbl

Hpnpoz[a AKTHUBHOCTH T'aJIaKTHK, PpAaJIUOTaJIaKTUKU H BBaI/IMOI[ef/iCTBYIOH_[I/IC rajakTukd. HeoObIuHBIC CBOMCTBA KBa3apoB, HUX

CBSI3b C SApaMU TAJIAKTHKU aKTUBHOCTBIO YEPHBIX JIBIP B HUX.
CKoIIeHUS TATAKTHEK

HaGniogaemble CBOMCTBA CKOIUIEHWN TallaKTHK, PEHTICHOBCKOE M3JIyUYEHUE,TEMIEepaTypa U Macca MEXrajlaKTHYecKOro rasa,
HEOOXOJMMOCTh CYIIECTBOBAaHUS TEMHOM MaTepWHM B CKOIUICHMSIX TalakThK. OIlleHKa Macchl TEMHOW MaTepud B CKOTUICHHUSX.

S4euncras cTpyKTypa pacupenesIeHNs TATAKTUKA CKOTUICHUH TAJIAKTHUK.

Ctpoenue u 3BoJIIOIIHA BeesaeHHoM

KoneyHocTb U 0eCKOHEYHOCTH BeesleHHONH — mapagoKCehbl KIaCCHYeCKO KOCMOJIOTHH.



3aKOH BCEMHUPHOTO TATOTEHHSI U MPEICTaBICHUS O KOHEYHOCTU U OeckoHeYHOCTH Beenennoit. @oromeTpuieckuii mapagokc u
MIPOTUBOPEUHS] MEXKIY KJIACCUUYECKUMU MPEJCTaBICHUSIMU O cTpoeHnH Beenennoit n HabmonenusmMu. HeoO0xoauMocTs npuBiedeHUs
oOlIell TeOpUu OTHOCUTENIBHOCTU JJIA MOCTpoeHusi mojaenu BceneHHoil. CBsi3b MEXKIYy T€OMETPUYECKUX CBOMCTB MPOCTPAHCTBA

BceenenHnoii ¢ pacnpeneneHueM U JBUKECHUEM MATEPUH B HEM.
Pacmupsiromasicss Becesrennas

CBsi3b cpefHEN MJIOTHOCTH MAaTEPUU C 3aKOHOM PAaCHIMPEHUs U TeOMETPUUYECKUMU cBoMicTBamMu Bceenennoit. EBkinmoBa u He
eBkiMaoBa reomerpusi Beenennoit. Onpenenenue paauyca u Bo3pacta Beenennoit. Monens «ropsiueit BeeneHHOW» U peIMKTOBOE
n3nydenns. ObpazoBaHne XUMUYECKHX dJIeMEHTOB BO Beenennoit. O6umnue renus Bo BeeneHHOM 1 HEOOX0IMMOCTh 00pa30BaHUs €To
Ha paHHMX OJTamax sBojonuu Bcenennoit. HeoOXOIMMOCTh HE TOJIBKO BBICOKOW IUIOTHOCTH BEIIECTBA, HO W €r0 BBICOKOMU
TEMIIEpATypbl HA PaHHUX JTalax 3Boaonuu BeenmeHHon. PennkToBoe n3nydeHne — U3IIydyeHHeE, KOTOPOE OCTAIOCHh BO Beenennoun ot
TOpSYET0 M CBEPXIUIOTHOTO COCTOSHHS MAaTepHHM HAa PaHHMX JTamax >kKu3Hu Bceenennoi. HaOmromaemble CBOHCTBa pPEITMKTOBOTO

nznyuyenus. [louemy He0OX0AMMO NpUBJIEUEHUE 001EH TEOPUH OTHOCUTENLHOCTH I TOCTPOEHUs Moienu BeeneHHo.

CoBpeMeHHbIE IPO00JIEMbI ACTPOHOMHH

YckopenHoe pacmupenue BeesieHHO# M TEMHAs1 SJHeprus

HaGmronenust cBepxHOBbIX 3BE31 | THMNA B Tan€éKux rajlakTUKax U OTKPBITHE YCKOPEHHOro paciupenust Beenennoil. OTkpbiTHe
CHJIbI BCEMHUPHOTO OTTAJKWBaHUSA. TE€MHasg 3HEPrUs yBEJIMUYMBACT Maccy BceneHHoM mo mepe €€ pacmmpenus. [Ipuponma cusl

BCGMI/IpHOFO OTTAaJIKUBaHU.

Oo0HapykeHue NJIAHET BO3JIe APYIrUX 3BE3/1.



Habmonenus 3a nBuKeHHEM 3BE3N U ONpeesieHUs] MAcC HEBUAMMBIX CITyTHHKOB 3BE3]l, BOZMYIIAIOIIUX HX MPSIMOJIMHEHHOE
IBUKEHUE. MeTo el 00Hapy)eHus sk3oriaHeT. OleHKa yCIOBHM Ha MOBEPXHOCTAX dK301uIaHeT. [Ionuck 3K301u1aHeT ¢ KOM(POPTHBIMU

YCIOBHAMU IJIA )KMU3HH HA HUX.

IMouckm ;ku3Hu U pazyma Bo BcesreHHoi

Pa3zButue Hpe,ZICTaBJ'IeHI/Iﬁ O BO3HHKHOBCHHH U CYIICCTBOBAHHUH KXHU3HHU BO Bcenennoii. COBpCMeHHBIC OLICHKHU KOJIMYCCTBA

BBICOKOPA3BHUTBIX LII/IBI/IJII/ISaHI/Iﬁ B ['anaktuke. IlonbiTku O6Hapy)KeHI/I$[ N ITOCBIJIIKK CUTHAJIOB BHC3CMHBIM LIMBUJIN3allUAM.



IHoypo4Hoe niiIaHMpoOBaHUe paccuuTaHo Ha | 4 actpoHomuu B Heaento B 10 u 11 kiraccax.

Ne Tema Yacos | /13 Ipumeuanune
ypokxa
I'nasa 1. BBenenue B actpoHomuio .(1 yac)
1 CtpykTypa 1 MacmTaobl BceJEeHHOfI. 1 §$1,2 Vpok-nexims
Hanekue rimyounsl BeeneHHOM.
I'aaBa 2. Actpomerpusi. (144acoB)
2 3Be3aHoe HeOo. HebecHbie KOOpAMHATHI. 1 §3,4 Ypox-nexuus
3 [TpakTudeckas padota Nel ¢ moaBMKHON KapTOW 3BE3THOTO Heba. 1
4 [Ipaktrueckas padota Ne2 ¢ moABMKHON KapTOM 3BE3IHOTO Heba. 1
5 [TpakTrueckas pabota Ne3 ¢ moaBMKHON KapTOi 3B€3IHOTO Heba 1
6 3adetHoe 3aHsaTHe Nel. 1
7 Buaumoe asmxenue minanet u CoJHIA. 1 §5 VYpox-nekuus
8 [Ipaktrueckas padora Ned ¢ moABHKHON KapTOM 3BE€3/IHOTO HebA. 1
9 JIBrxenue JIyHbI ¥ 3aTMEHUS. 1 §6 VYpok-nekuus
10 [IpakTnueckas padota Ne5 ¢ moaBMKHON KapTOi 3BE€31HOrO Hebda. 1
11 Bpewms u kanengapsb. 1 §7 Ypok-nekmus
12 [ToaroToBKa M 3acaylIMBaHUE JOKIAI0B 00YJAIOIIUXCS 110 TEME. 1




13

AcTtpomerpus.

Ypok-cemunap

14 3aueTHoe 3aHsATHE No2.
15 Konrponsnas padora Nel.
I'maBa 3. He6ecHasi Mexanuka. (749acoB)
16 Cuctema mupa. §8 Ypox-nexmmst
17 3aKOHBI IBUKECHMSI IIJIaHET. §9 Ypok-nekuus
18 Pemienue 3amay Nel.
19 Pewrenne 3agay No2.
20 KocMuueckue ckopoctu. MeXIuIaHEeTHbIE TIEPEIETHI. § VpoK-nexist
10,11
21 3aueTHoe 3aHsATHE No3.
29 KonTtponbshas pabota Ne2.
I'naBa 4. Ctpoenne CosiHeuHoi cucremsl. (11 yacos)
23 CoBpemenHsbie npeacTaBieHuss 0 COTHEYHOU CHUCTEME. § 12 VpoK-TeKIms
24 [Tnanera 3emis. §13 VpOR-neKIps
25 JlyHa u ee BnusiHME Ha 3eMITIO. § 14 Ypoxk-nekuus
26 [i1aHeThl 3eMHOM TPYIIIHI. § 15 Y pok-Jekuus




27 [TmaneTei-ruranTel. [lnanersr-kapiauku. § 16 Ypok-iexkuus
28 Masnbie Tena CoTHEYHOM CUCTEMBI. §
CoBpeMeHHbI€ MpeICTaBIeHNs 0 MPOoUCcXokaeHU COTHEYHOU CUCTEMBI. 17.18
: Ypok-nekuus
29 Crpoennie COTHEYHOUM CUCTEMBI. VYpok-cemunap
30 [Tpaktuueckas padora Neb.
31 [TonroroBka u 3aciaylIMBaHUE JOKJIAIOB.
32 3audetHoe 3aHsaTHE Ned.
33 KonTtponbsHas padota Ne3.
I'naBa S. Actpodusuka u 3Be3aHas actpoHomus. (12 yacos)
34 MeToasl acTpoU3NISCKUX UCCIICTOBAHHM. § 19 Ypok-Jekuus
35 Comnnie. § 20 Ypoxk-nexkuus
36 BHyTpeHHee cTpoeHHE 1 UCTOYHUKHU §21 Vpok-nekmms
sHeprun ConHia.
37 OCHOBHBIE XapaKTEPUCTUKU 3BE3/I. § 22 VYpox-nekuus
38 Permenne 3amau Ne3.
39 benbie kapiuku, HEUTPOHHBIE 3BE3/bl, TYJIbCAPHI U YEPHBIE IBIPHI. § 2324
Ypok-nekuus
40 JIBOViHbBIE, KpATHBIE U IEPEMEHHBIC 3BE3/IbI. § 25 Ypoxk-nekuus




41 HoBbie 1 CBEpXHOBBIE 3BE3/IBI. § 26 Ypok-jexkuus
42 OBOIIOLHS 3BE3 L. § 27 Ypox-nexumst
43 [ToaroToBKa U 3acIylIMBaHUE JOKIAIOB.
44 3aueTHoe 3aHsTHe NoS5.
45 KonTtponwshas pabota Ne4.
I'naBa 6. MueuHblii myThb. (4 yaca)

46 I'a3 u npuIb B ["anakTuke. § 28 VpoKk-nexums
47 Paccesnuble 1 §29 Vpok-mexms

IIIaPOBBIC 3BE€3HBIC CKOTIICHUS.
48 CBepxmacCuBHAS YepHas JIbIpa B IIEHTPE § 30 Vpok-mexms

["anakTukw.
49 3aueTHoe 3aHITUEND.

I'naBa 7. N'anakTuku. (5 yacoB)

50 Knaccudukanus ranakTuk. § 31 VYpok-nexuus
51 AKTHBHBIE TaJJAKTUKU U KBa3aphbl. § 32 VpoK-TeKIIHs
52 CKoOIUIEHUS TAIaKTUK. §33 Ypok-nekmus




53

3ageTHOE 3ausaTue No7.

o4 Konrtponsnas padora NoS5.
I'naBa 8. Ctpoenue u 3Bosionns Beesnennoii. (4 yaca)
55 Koneunocts u 6eCKOH€‘IHUOCTL Bceenennon — $ 34 Vpok-meims
MapajoKChl KJIACCUYECKON KOCMOJIOTHH.
56 Pacmmpsiromascs Beenennast. § 35 Ypok- nekuus
57 Monens ropsiueit BceneHHOM U peIMKTOBOE U3ITyUYCHUE. $36 Ypok-nekuus
58 3adetHoe 3aHsATHE Ne§.
I'naBa 9. CoBpeMeHHbIe Po0JieMbl acTpoHOMHUH. ( 10 yacoB)
59 Y ckopeHHoe pacinpeHue BeeneHHoM 1 TEMHAst SHEPIus. §37 Y pok-nekuus
60 OOGHapy>keHHEe TUTAaHET BO3JIE JPYTUX 3BE3/I. $38 Ypox-nekius
61 [Touck ku3Hu U pazyma Bo BceneHHOM. § 39 Y pok-nekuus
62 3aueTHoe 3aHsATHE No9.
63 Kontponbhas padota Neb.
64- [ToBTOpEHME MTPOIECHHOTO MaTepuraia.
67
68 HToroBas KOHTpoJIbHAs padoTa .




HNOYPOUYHOE TEMATUYECKOE IINTAHUPOBAHUE

n/n

Tema

OcHOBHOE coaep:xaHue

IIpeamMeTHbIe pe3yabTaThl

JlaTa

BBenenue (1 4)

1. | Beenenue B | ACTpoHOMHSI — Hayka O KOCMOCE. | 3HATH/MIOHUMATH:UTO H3Y4YaeT aCTPOHOMHUS;POb
aCTPOHOMMUIO [Tousarue Bceenennoil. CTpyKTyphl U | HaOIIOICHUMA B aCTPOHOMUU;3HAYCHUS
Macmtabbl  Bcenennoit.  Jlanékue | actpoHomMuun;uTo Takoe Beenennas;
riyouHsl Beenennoit
CTPYKTYpy 1 MacmTadbl Beenennoi
Pecypcol ypora: § 1, 2
Actpomerpus (5
1)
2. | 3B&3aHOC HEOO 3Be3nHoe  Heb6o. YUYto  Takoe | 3HATH/MOHMMATH:
co3Be3ane. OCHOBHBIE CO3BE3US
CeBepHOTO MOJTyIIapus YTO TaKo€ CO3BE3[He; Ha3BaHUS HEKOTOPBIX
CO3BE3/IM, MX KOH(QUTYpalnio, anby KaKIOTO U3
Pecypcor ypoxa: § 3 ATUX CO3BE3/IMil; OCHOBHBIE TOUYKH, JUHUU U KPYTH
Ha HEOECHOU cdepe:rOpU30HT, TOMyACHHAS JTUHUS,
3. | HeGecHbie HeOecHblii  2kBaTOp U HEOECHBIN | yegecunrii MepUIMaH,  HEOECHBIH  JKBATOD,
KOOPZIMHATBI MEpHUINaH; TOPU3OHTAJIBHBIC, | skyiumTHKA, 3€HUT, MOJIIOC MUpPA, OCh MHpPa, TOYKH
9KBAaTOPHAIBbHBIC KOOPIMHATDL, | hapHOMECHCTBUI W COJIHIICCTOSIHUI, TEOpEeMy O

KyJbMHWHAIIUHU CBCTHUJIL.

l'opuzoHTanbHAA cucremMa
KOOp/JIMHAT. DKBaTOpUajbHas
CUCTEMA KOOpJAUHAT

BBICOTE II0JIFOCA MUpa HaJ F'OPU30HTOM; OCHOBHBIE
IIOHATHUA cepuyeckoit 151 IIPAaKTUYECKON
aCTPOHOMUHU: KYJbMHHALMA U BBICOTA CBETUIA HaJ
TOPU3OHTOM;IIPSIMOE BOCXOXKJIEHHE W CKJIOHECHUE;




Pecypcwvl ypoxa: § 4

Buanmoe
NBW)KEHUE IUIAHET
u CoxHIa

OKJIUIITHKA, TOYKa BECEHHETO
PaBHOJICHCTBUS, HEPaBHOMEPHOE
nBmkenne CoiHIa M0 YKIUIITHKE

Pecypcuol ypoka: § 5

JBrxenne JlyHbl
Y 3aTMEHUSA

CuHoguueckuil Mecsil, y3Jibl
JTYHHOU OpOUTHI, no4yemy
npoucxoat 3atMmenus, Capoc u
MpeACKa3aHusl 3aTMEHUIN

Pecypcwt ypoxa: YuebHuk, § 6

Bpewms 51
KaJEeHIaphb

ConHeyHoe M 3BE3NHOE BpEMS,
JIYHHBIN u COJTHEYHBIN
KaJICH1apb, FOJIMAHCKHH u
IPUTOPUAHCKUI KAJICH1aph

Pecypcor ypoka: § 7

CYTKH; OTIIMYHUC MCKAY HOBBIM H CTAPbIM CTHIIAMU;

BEJIUYMHBI:  yrjaoBele  pa3Mepel  JlyHel u
ConHua;natel PaBHO/ICHCTBUI u
COJIHLIECTOSTHUM;yTOJ ~ HAKJIOHAa  OSKIMUITUKH K

9KBATOpy, COOTHOLICHUA MEKAY MEpaMu N MCpaMH

BPEMEHU TS U3MEpPEHUS YIJIOB;
MPOJOJDKUTEIBHOCTD TOJIA; YHCJIO 3BE3M, BUIAUMBIX
HEBOOPYXKEHHBIM B3TUISAI0M; MPUHLIUIIBI

ornpezaeneHus: reorpapuueckor MMPOTHl U AOJITOTHI
M0 aCTPOHOMHYECKUM HAOIIOJICHUSAM; MPUYUHBI U
XapakTep BUAMMOTO ABIMKeHMs 3Be3n u CouHia, a
TaK)Ke FOJIMYHOro BHKeHusa CoiHua

YMeTb: HCNONB30BAaTh IMOJABUKHYIO 3BE3IHYIO
KapTy I pEIICHHs CIEAYIOIMX 3a1ad: a)
ONPENENATh KOOPAWHATHI 3BE3]l, HAHECEHHBIX Ha
KapTy; O) 1o 3aJaHHBIM KOOpAMHATaM OOBEKTOB
(Comnnrte, Jlyna, miaHeTbl) HAHOCUTD MX non@meﬁne
Ha KapTy; B) YCTaHABIMBATh KapTy HA JTIO0YIO AaTy
U BpeMsi CyTOK, OPUEHTHUPOBATh €€ HOMpPEICISATh
yCJIOBHSI BUAMMOCTH CBETWI. PemaTe 3amaum Ha
CBA3b BBICOTHl CBETWJIAa B KYJbMHHAIIMH C
reorpad4ecKol IMMPOTOW MecTa HaOIIOACHUS;
ONpEeNENsTh BBICOTY CBETUJIA B KyJIbMHUHAIIUU U €TO
CKJIOHEHHE; Teorpauueckyrd  BBICOTY  MecTa
HaOJIOICHUSI; PUCOBATh YEPTEXK B COOTBETCTBHUH C
YCIOBUSIMHM 3a/layd; OCYIIECTBIATh TMEPexXoa K

pa3HbIM CHCTEMaM CueTa BPEMEHH, HaXOJUTh
ctopoHbl cBera mno llomspHon 3Be3ge wu
nonyaeHHomy ConHIly; OTBHICKMBaTh Ha HeOe

ciacayromuc CO3BC3AUsA U Hanooee SIPKHUC 3BE3/IbI B




Hux:bonbmryro Mensenuity, Manyio Measeauity (c
[Tonsipuoit 3Be3noii), Kaccuonero, Jlupy (c Beroii),
Opén (c Amnpraupom), Jlebenpr (c [enebom),
Boznnunii (¢ Kanemnoit), Bonomac (¢ Apkrypom),
Cesepnyto kopony, Opuon (c berenbreiize), Tenery
(c Anpaebapanom),

Bonwmoii [1éc (c Cupuycom)

He0ecnast mexanuka (3 4)

7. | Cucrema mupa ['eoueHTpuueckas u
reJIMOLEHTPUYECKasl CUCTEMA MUPA;
00BsACHEHHE TIETIC00Pa3HOTO
JBUKEHUSl TUIAHET; JO0KA3aTelbCTBA
JIBIKEeHUS 3emin BOKpyT CollHIIa;
TOJWYHBIN TTAPAIIIAKC 3BE3T
Pecypcuvl ypoxa: § 8

8. | 3akoHBI O06006meénnbie 3akoHbl Kemiepa u

JBKEHUS TUTAHET | OMpeaesieHne Macc HEOECHBIX Tell
Pecypcwvl ypoxa: § 9
9. | Kocmuueckue Ileppas u BTOpas KOCMHYECKHE
CKOPOCTH U CKOPOCTH; OnTUMAaJbHAS
nosysuuntuieckas opoura KA
MCXKIITIAaHCTHBIC IUIaHETaM, BpeMs MOJETA K IUIAHETE
[EePENETHI

3HATHL/MIOHUMATD:

MOHSTHUA: TEIUOLECHTPUYECKAss CUCTEMA MUPa;
TEOLEHTPUYECKAsl CHCTEMA MHUpPA; CUHOJAWYECKUN
MEpUON; 3BE3NHBIM  NEPUOI; TOPU3OHTAIBHBIN
Mapajulakc; YIJIOBBIE pasMepbl CBETWI; IepBas
KOCMHUYECKass CKOPOCTb; BTOpas KOCMHYECKas
CKOpPOCTb; CHOCOOBI OIpEeAeTeHUs] pa3MepoB U
Macchl 3eMJId; CIOCOObI ONpeAeNeHUs] pacCTOSHUN
110 HeOECHBIX TeN U UX Macc 1o 3akoHy Kemnepa;

3aKOHBbI Kermepa 1 UX CBA3b C 3aKOHOM TATOTCHUA

¥YmMmerb: npuMeHATh 3akoHbl Kermepa u  3akoH
BCEMHUPHOTO TATOTCHHSI TIPH OOBICHEHUH JABUKCHUS
IUTAHET U KOCMHYECKHX allllapaToB; PelIaTh 3a/lauu
Ha pacu€T pacCTOSTHUI MO U3BECTHOMY Mapajlylakcy
(1 HaoOOpOT), JNUHEHHBIX W YTJOBBIX Pa3MEPOB
HeOeCHBIX Tell, paccTossHui miaHeT oT CojiHuIa u
MEPUOJIOB HX OOpalleHusi MO TPEThEMY 3aKOHY
Kemnepa




Pecypcwr ypoka: § 10, 11

Crtpoenne CosiHeuHO# cucteMbl (7 4)

10.| CoBpemenHbIC O0 ommuusax IUIaHET 3€MHOM

NPEACTABICHUSA O | TPyNNbl W IUIAHET-TUTAHTOB; O
TUIaHEeTaX-KapiauKax; MaiblX TeJax;

CTpOCHHUM 1 | o mosice Koirmepa n obimake KoMeT
COCTaBeE OopTa
Conneunoii Pecypcvl ypoka: § 12
CHCTEMBI

11| ITnanera 3emisa dopma 3emin, BHYTpPEHHEE

cTpoeHue, atmMocdepa U BIUSHUC
MapHUKOBOTO d(dekra Ha KIUMaT
3emiu

Pecypcul ypoka: § 13

12.

JlyHa 151
BJIUSTHUE
3emitro

eé
Ha

dopmupoBaHue TOBEPXHOCTH
JlyHpl; nmpupoaa TNPWIMBOB U
OTJINBOB Ha 3eMJIC U UX BIUSHHE Ha
newxkenne  3emau u JlyHbI
MPOLECCUSl 36MHOM OCH U JBHKECHUE
TOYKHU BECEHHETO PaBHOICHCTBHUS

Pecypcuvr ypoka: § 14

3HaTb: mnpoucxoxaeHue CONMHEYHOW CHUCTEMBbI;
OCHOBHbIE€ 3aKOHOMEPHOCTU B CONHEUHOH CHCTEME;
KOCMOTOHUYECKHE THUIOTE3bl, CHCTEMa 3eMIIsi—
Jlyna; ocHOBHbIE JBMXeHUsA3eMiH; (opma3eMiy;
npuponallynsr; o0mas XapakTepUCTHKA IUIAHET
3eMHOM Tpynibl (aTMocdepa, MOBEpXHOCTh); oO1as
XapaKTepUCTUKa IIaHeT- TruranToB(aTMocdepa;
NOBEPXHOCTh); CIYTHUKM U KOJbIA IJIAHET-
THUTAaHTOB, aCTEPOWABl WM  METCOPHUTHI;  IOSC
aCTEpOUIOB;

KOMCTBI U MCTCOPBbI

¥YMerh: pemate 3aJa4M Ha Pacu€T pacCTOSIHUU I10
U3BECTHOMY Napajijiakcy (M Ha000pOT), TMHEHHBIX U
YIJOBBIX pPa3MepoB HEOECHBIX TeJ, PACCTOSHUN
wiadeT oT CoJjHIA U MEepPUOJ0B UX OOpalleHus 1o
TpeTbeMy 3akoHy Kemepa. Ilons30BaThcs miaaHOM
ConHEeYHON CHUCTEMBI U CHPABOYHBIMHU JIaHHBIMU;
ONpeAeNsiTh IO aCTPOHOMHYECKOMY KaJleHAapIo,
KaKue IJIAHEThl M B KAKUX CO3BE3AMSIX BUIHBI Ha




13.

I1ageTsl 3eMHOI
TPYTIIbI

Ousnueckne cBoucTBa MepKypus,
Mapca u Benepsl; wuccienoBanus
IUIaHET 36MHOU IPYIIIbI
KOCMHUYECKHMHU anmnapaTaMu

Pecypcor ypora: § 15

14| ITnaHeToI- ®usnueckue cpoiictBa HOmwutepa,
TUTAHTBHI. Carypua, VYpana u HenryHa;
[InaHeTsI- BYJKaHWYECKasl JCATEILHOCTh HaA
KapJIMK1 cnytauke IOmutepa Wo; mnpupoaa
KOJICIl BOKPYI  IUIAHET-TUTaHTOB;
TJIaHEThI-KapJIUKH
Pecypcuvl ypoxa: § 16
15| Maneie tena | du3mdeckas Ipupoa CTEPOHJIOB
ConneuHon
CUCTEMBI n komer; mosic Koilmepa m o6mako
koMmeT Oopta; mpupojia METECOPOB U
METEOPUTOB
Pecypcor ypora: § 17
16.] CoBpeMeHHBIC CoBpeMeHHbIE TPeICTaBICHUS O

npcaACTaBJICHUA O

MIPOUCXOKICHUHN
CoHeuHou
CUCTEMBI

MPOUCXOXKICHUN ConneuHon
CHUCTEMBI

Pecypcot ypora: § 18

HeOe B JAaHHOE BpPEMS; -HaXOIUTh TUTAHETHI Ha HeOe,
oTiIMYas UX OT 3BE3M; MPUMEHITh 3akoHbI Keruiepa
¥ 3aKOH BCEMHUPHOTO TATOTCHUS TMPHU OOBSICHECHUU
JBIDKCHHS TUTAHET M KOCMUYECKHUX almnapaToB.




AcTtpodusuka u 3Bé31Hass actpoHoMus (7 4)

17.

MeTtonb! acTpou3nuecKuX

HUCCIIEeI0OBaHNMN

[TpuHIMI JICUCTBUS Hu
YCTPOUCTBO TEJIECKOIIOB,
pedpakTopoB U pedraekTopos;
PaaNOTENECKOIIBI U
paarounTephepoMeTpsI

Pecypcol ypoka: § 19

18.

Coungiie

Onpenenenue
XapaKTePUCTUK Connia;
CTpOEHUE COJIHCUHOU
aTMoc(epsbl; 3aKOHBI W3ITyUEHUS
aOCONIOTHO TBEPAOrO TENa U
temriepatypa ¢otochepsl U
IIITEH; TMPOSBJIECHAE COJIHEYHOU
aKTUBHOCTU U €€ BIMSHUE Ha
KJIMMat u 6uocdepy 3emiun

OCHOBHBIX

Pecypcwvr ypoxa: § 20

19.

BuyTtpennee
UCTOYHUK

CTpOCHUE

sHepruu ConHua

n

Pacuér Temmeparypsl BHYTpH
Connua; TEPMOSIIEPHBII
ucToyHuK 3Heprun CosHLA U
NepEeHOC  DJHEPruu  BHYTPHU
Connna; HaOII0IEHUS
COJIHEYHBIX HEUTPUHO

Pecypcwvl ypora: § 21

3HATB: OCHOBHBIE ¢busnueckue
xapaktepuctukn ConHLa: macca, pasMmepbl,
TeMriepatypa; cxemy crpoeHus ConHua u
(bU3UUECKUENPOLIECChI, TPOUCXOISAIIUE B €ro
Helpax U atMocdepe; OCHOBHbBIE MPOSBIICHUS

COJIHEUHOW  AKTUBHOCTH, UX [PUYHHBI,
MEPUOAUYHOCTh W BJIMSHHE Ha 3EMIIIO;
OCHOBHBIE  XapaKTEPUCTUKXM  3BE3N B
CpPaBHEHUHU c Connuem: CIIEKTpBI,
TEMIIEPaTypBHl,

CBETUMOCTH; IIyJIbCUPYIOIINE "

B3PBIBAIOIIAECS 3BE3/; MOPSIOK PACCTOSHHS
0 3BE37, CIOCOOBI OMpENEICHUs pa3MepoB
3BE3N; €IMHHULIBI U3MEpPEHUS
PACCTOSHUI:TIAPCEK, CBETOBOM TOJ;
BAKHEMIIIME 3aKOHOMEPHOCTH MHpPA 3BE3;

JIAarpaMMbl  «CIIEKTP— CBETUMOCTb» W
«macca— CBETUMOCTDY; CIoco0
ONPEEICHUSIMACC JIBOMHBIX 3BE3/I;
OCHOBHBIC rapaMeTphbl COCTOSIHUS
3BE3THOTO BEILICCTBA: IUIOTHOCTbD,
TeMmIeparypa, XHMHUYECKUI COCTaB,
dbuzmyeckoe COCTOSIHUE; BaKHEHIIINE
TIOHSTHSL: TOUYHBIN napasuiakc,
CBETHUMOCTb, a0CoII0THAS 3BE3IHAS




20.

OCHOBHBIE XapaKTEPUCTUKHU
3BE3]

OnpeneneHue  OCHOBHBIX
XapaKTEPUCTUK 3BE3N;
CIIEKTpaJIbHAast
KJaccuuKaIus 3BE3I;
nuarpaMmma «CTEKTP—
CBETUMOCTDY u
pacmpeneneHue 3BE3  Ha
HEMW; CBSI3b MAacChl CO
CBETHMOCTBIO 3BE3/1
rJ1aBHOM
MOCJIEA0BATEIbHOCTH,
3BE3/IbI,

KpacHbIE TUTaHTHI,

CBCPXTUTI'aHTBI U Oenble KapJIMKH

Pecypcuvl ypoka § 22-23

21.

benbie
HEUTPOHHBIE

KapJIMKH,

3BE31bI, YEPHBIE  JBIPHL.
JIBoliHEbIE, KpaTHbIE 51
[IEPEMEHHBIE 3BE3/1bI

OcobeHHOoCTH CTpOeHUs OeNbIX
KapJIMKOB u npenen
Yangpacekapa Ha HUX Maccy;
OyJbcapbl W HEUTPOHHBIE
3BE3BI;  NOHATHE  YEPHOU
TBIPBI; HAOIOJCHHUSI

JNBOVHBIX 3BE3] U ONPENECICHUE
UX  Macc; IIyJIbCUPYIOIINE
nepeMeHHble 3BE31bI; Ledenabl
U CBA3b IIEPUOJA IyJIbCALUU CO
CBETUMOCTBIO Y HUX

Pecypcoi ypoka § 24-25

BEJIMYMHA; YCTPOHCTBO W Ha3HAYCHUE
TEJIECKOTA; YCTPONCTBO M Ha3HAuCHHE
pedpakTopoB U pedIeKTOPOB

YMeTb: MPUMEHATH OCHOBHBIC IOJIOKEHHUS
BeAymMUX  (U3MYECKHX  TEOpUd  TIpH
oObsichennu npupoasl ConHIla U 3BE3N;
pemiarh 3aJadyd Ha pacy€T PacCTOSHUM [0
3BE3N o W3BECTHOMY TOAUYHOMY
napajylakcy M oOpaTHble, HAa CpaBHEHHE
pa3IMYHbIX 3BE3/1 110 CBETUMOCTSIM, pa3Mepam
U TeMIepaTypaM; aHaJIU3UpPOBAThANATPAMMBI
«CTIEKTP—CBETUMOCTbH u «Macca—
CBETUMOCTb»; HaXOJUThb Ha HeOe 3BE3MBI:
anbpel Manoit Mensenuiisl, anbGulInpsI,
anedellebens, ampduiOpina, amsheiOproHa,
anb(oibauznenos, anbheiBo3HMuUeEro, anb(ol
Marmnorollca, anb(bl Bonsmorollca,
anb(dbITenpiia




22,

Hosgrlie "
3BE3/IbI

CBEPXHOBBIC

HaGnrogaembie  mposiBneHust
B3PBIBOB HOBBIX U CBEPXHOBBIX
3BE3/I; CBOMCTBA  OCTaTKOB
B3PBIBOB CBEPXHOBBIX 3BE3]]
Pecypcwot ypora § 26

23.

DBOJIIOLIUS 3BE3]T

Kuzep  3BE3N  pa3znM4HOM
Macchl M €€ OTpaKEHUE Ha
JarpaMmme «CIIEKTP—
CBETUMOCTbY;

FpaBHTaL[I/IOHHblﬁ KoJuI1arCc u

B3pbIB 0€NOoro Kapiauka B
JIBOMHOM CHUCTEME n3-3a
NEpEeTEKAHUS Ha HETO
BEIIIECTBA 3BE3/IbI-
KOMITAaHBOHA,

rpaBUTAIMOHHBIN KOJIJIa1c
sapa MAaCCHUBHOM 3BE31bl B
koHIe e€¢ okm3HM. OIeHKa
BO3pacra 3BE3/IHBIX
CKOIIJICHUH

Pecypcot ypoxa § 27

Muieunsbiit myTh (3 4)

24,

I'a3 v euIb B ["asmakTuke

Habnrogaemble XxapaKTepuCTUKH
OoTpaxaTeNbHbIX U JAUPPY3HBIX

TYMAaHHOCTEW;  paCIpENETICHUE
ux BOJIU3H TJIOCKOCTH
lNamakTuku; criupaljibHas

cTpykrypa ['anaktuku

3HaTh: TIOHATHE TYMAaHHOCTH; OCHOBHBIE
(u3nyeckue napaMeTpbl, XHMUYECKHUH COCTAB
U paclpeleieHre MeX3BE3IHOTO BEIIecTBa
Bl anmakrtuke; IpUMEpHbIE 3HAYECHMSI
CIIEYIOIUX BEIMYUH: - PACCTOSTHUS MEXIy
3B€3aMu B OKpecTHOCTH COJIHIA, UX YUCIIO B




Pecypcot ypoxa § 28

25.

Paccesnnple wu  mapossie | Habmomaembie CBOMCTBA
3BE3/IHBIC CKOILICHUH u ux
pacnpezneneHue B [ anakruke
CKOILICHHS
Pecypcwt ypoka § 29
26.| CepxmMaccuBHas yépHas | Habmonenue 3a JBUKEHHEM
JibIpa B 3B€311 B IeHTpe ['amakTrku B

uentpe Maneunoro Ilytu

uH(GpaKpaCHBIH TEJIECKOII,
OLICHKAa MAacChl M Pa3MEPOB
YEPHOM JBIPbI MO JBHKEHUIO
OTICHBHBIX 3BE3]]

Pecypcul ypoxa § 30

I'anakTuke,
TEJIECKOII;

e€ pasmepbl, UHGPAKPACHBIHA

OLICHKA MAcChl U pa3MepOB YEPHOU ABIPHI IO
JBWKEHUIO OTAEIbHBIX 3BE3 .

YMerTh: 00BSICHATH MMPUYMUHBI Pa3JINIHA

BUUMOTO u WCTUHHOTO
pacnpeneneHus 3BE3/I,
MEX3BE3THOTO BEIIECTBA U MaJlAKTUK
Ha HeOe;

HAaXOJIUTh PACCTOSHUS MEXAY 3BE3NAMU B
okpectHocTH CouHIla, ux yucio B ['anakTuke,
e€ pa3Mepbl; OLEHHBaTh MacCy H pa3Mmep
YEPHOU JBIPHl MO JBUKECHUIO OTHEJIbHBIX
3BE3/]

l'anakrukm (3 4)

27.

Knaccudukanus rajakTuk

Tunel ragakTUK U UX CBOMCTBA;

KpacHoe CMEIIICHUE u
ONPENETICHUE PACCTOSSHUM [0
rajaKkTvkK, 3akoH  Xa00ija;
BpalleHue rajJaKTHK u

COZEpKaHue TEMHOW MaTepuu
B HUX

Pecypcot ypora § 31

3HaTh: OCHOBHBbIE (M3MUECKHE MapaMETPHI,

XMMHUYECKMM COCTaB M pPACHpEICIICHUE
MEX3BE3HOTO BeElIeCTBA B I 'ajlakTHKe;
MIPUMEPHbBIE 3HAYECHUSA CIICIYFOLIUX
BEJIMYMH:OCHOBHBIE THIIbI rajlakTHUK,
pasnuuus  MEXIy  HUMH;,  IPUMEPHOE

3HAUCHUE U (PU3NYECKUN CMBICI MOCTOSHHOU
Xab0ua;




28.

AXTHUBHEBIE
KBa3aphl

TaJIJaKTHUKH u

[Ipupona AKTUBHOCTU
raJaKkTHK, IPUPOJA KBa3apoB

Pecypcul ypoka § 32

29.

CxorteHus TaJlakTHK

[Ipupoma ckomneHut u
pOab TEMHOM MaTepuu B
HUX; MEXIAIAKTUYECKUU
ra3 " PpPEHITEHOBCKOE
W3Iy4eHUEe OT  HEro;
SYCHUCTast CTPYKTypa
pacnpeneneHus

lanakTuk u CkKoOIUIEHUH
BO Bcenennon

Pecypcor ypora § 33

BO3pacCT Ha6JIIOI[aeMI>IX HEOECHBIX TEN
YMeTh: 00BSICHATH MIPUYMUHBI Pa3JINYHA

BUJIUMOTO W HUCTHUHHOTO paclpeiesieHus
3BE3/], MEX3BE3JHOTO BEIIECTBA M TIaJaKTUK
Ha HeOe

Crtpoenue u 3B0101uA Beesiennoi (2 4)

30.| KoneuHocTh n | CBsI3p  3aKOHA  BCEMHUPHOTO | 3HATH: CBA3b 3aKOHA BCEMUPHOTO TATOTEHHUS
OECKOHEUYHOCTh TATOTEHUS C TPEACTABICHUSMU | C TPEACTaBICHUAMHM O KOHEYHOCTH U

0 KOHEYHOCTH U OECKOHEYHOCTH | OeckoHeUHOCTH BcenenHoit; d9Tto  Takoe

Bcenennon. Bcenennoit; (oromerpuueckuii | poroMeTpuuecKuit apaJioKc;
Pacmmmpsiromiasicst Beenennast | mapamokc; HEOOXOJUMOCTH | HEOOXOAUMOCTh it TEOPUH
oOmei TEOPUU | OTHOCUTEIBHOCTH ISl TOCTPOEHUS MOJEIU

OTHOCHUTEJIBHOCTH st | Becenennoi; nousitue «ropsiuas Beenennas»;

MOCTpOEHUs MoJenu BeeneHnou

Pecypcwvr ypoxa: § 34,35

31.

Mopenb «ropsraei

Bceneunoin» u

CBsi3p  cpenHent
MaTepuu c

IINIOTHOCTHU
3aKOHOM

KpyMHOMAacIITaOHyI0 CTPYKTypy Bcenennoi;
YTO TAKO€ METarajlakTUKa; KOCMOJIOTHYECKHE
Mozenu Beenennoii

YMeTh: UCTIONB30BaTh 3HAHUS MO (PU3UKE




PCIMKTOBOC U3TYYCHHUC

pacliMpeHuss W TEOMETPHUEH
Bcenennoit; pagnyc u Bo3pact
Bcenennon

Pecypcwvl ypora: § 36

U aCTPOHOMHH JJISi ONMUCAHUS U OOBSICHEHUS
COBPEMEHHOW HAYYHOU KapTUHBI MUPA

CoBpeMeHHbBIE TP00OJIeMbI ACTPOHOMUH (2 1)

32.

Y cKkopeHHOe pacuIupeHue

Bcenennon U TEMHAA

SHEprus

Bximan TémHONM Marepun B

Maccy Bcenennoii;
HaOMoICHNE CBEPXHOBBIX
3BE3/ B NAJIEKMX TaJlaKTUKaxX U
OTKPBITHE YCKOPEHHOI'O
pacmpenus Bcenennoi;
MPUPOJBI CHJIBI BCEMHPHOIO
OTTAJIKUBAHUS

Pecypcor ypoka: § 37

33.

OOHapy>keHue MIaHeT BO3Jie

JIPYTUX 3BE31

HeBunumele criyTHUKY y 3BE3L;

METObI oOHapyKeHUs
9K30IUIAHET; 3K30IUIAHETHl C
YCIIOBUSIMU

6J'IaFOHpI/I${THBIMI/I JJI ZJKU3HU

Pecypcor ypoka: § 38

34.

ITownck kU3HM U pazyma BO

Bcenennon

PaszButne npencraBieHun 0
CYIIECTBOBAHUU  KU3HH  BO
Bcenennoit; ¢opmyna Jlpeiika
U UYHUCIO [UBWIM3AIMHA B

3HaTh: Kakue Ha6J'IIOI[eHI/I$I IMOATBCPAAIOT

TEOPUIO YCKOPEHHOI'0 pacmmpeHus
Bcenennoit; 4To uccienoBaTeny NOHUMAKOT
II0Jl TEMHOW DHEPrUEH; 3a4eM B ypaBHEHUE

OUHIITEHHA ObLIa BBEICHA
KOCMOJIOTHYECKAs] TMOCTOSIHHAS;  YCJIOBUS
BO3BHMKHOBEHMS IIJIAHET OKOJIO  3BE3J;

METO/bl OOHAPYKCHHSI HK30IUIAHET OKOJIO
Ipyrux3Bé3n; o0 aBomouuu BceenenHoi u
KU3HU BO BcenmeHHOM; mpoOIeMbl IMOMCKa
BHE3EMHBIX UMBWIH3ALNN; dbopmymna

Hperika

YMerb: HCIONB30BaTb3HAHUSA, IIOJIYYCHHbIC
no (u3MKe M aCTPOHOMMHM, AJI ONHMCAHUSA U
OOBSICHEHHUSI COBPEMEHHON HAay4YHOM KapTHHBI
MHUpPa; 00OCHOBBIBATH CBOK TOYKY 3PEHHS O
BO3MOKHOCTH CYILECTBOBAHUS BHE3EMHBIX

MUBUIN3AIHUN U UX KOHTAKTOB C HAMH




raJ'IaKTI/IKe; IIOUCK CUTHAJIOB OT
BHE3EMHBIX IIMBUJIM3AIlUM U
1nojga4dya CMroHajaoB UM

Pecypcwr ypoka: § 39







KoHTpo.1b ypOBHSI 00y4€HHOCTH.

KonTpons 3a pesyiabraTamu 0Oy4eHHsI OCYIIECTBIISIETCS Y€pEe3 MCIOIb30BaHUE CIACAYIOMIUX BUJOB: TEKYIIUM, TEMAaTUUECKHM.
[Ipu 3TOM HCTIONB3YIOTCA pa3auvHbIe (POPMBI KOHTPOJIA: MpaKTUYECKass paboTa, caMOCTOSTENIbHAS paboTa, TOMAIIHSA TPaKTHIeCKast
paboTa, TeCT, yCTHBIN OMpoC.
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