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COJAEPKAHHUE KYPCA
BBenenue B aCTPOHOMHIO

Crpoenue u maciutadbl BeesieHHOM, M COBpeMeHHbIE HAOII0IeHHST

Kakue tena 3anmonsstor BeeneHnyro. KakoBbl MX XapakTepHbIE pa3Mepbl U PACCTOSHUS MEXIY HUMHU.
Kakue ¢usndeckue ycioBus BCTpeyatoTcsa B HUX. BeceneHnnas pacimpsiercs.

I'me u xak paboTarOT camble KpYyNHbIE ONTUYECKHE TeyecKonbl. Kak acTpoHOMBI HCCIEOYIOT ramMma-
n3nyyeHrne BeenenHol. UTo yBUIEnM TpaBUTALMOHHO-BOJHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

AcTpoMeTpusi

3Bé31HO0E HE0O M BUIUMOE IBUKEHUE HeOEeCHbIX CBETIJI

Kakue 3B&3nmb1 Bxomsat B co3pe3nusi Opuona u JleGens. ConHie aBuxkeTcss 1o skiauntuke. [lnaHers
COBEPIIIAIOT METIe00pa3HOe ABUKEHUE.

HebGecHbie KOOpAMHATHI

Uto Ttakoe HeOECHBIN dKBATOp U HEOECHBIN Mepuanad. Kak CTposT SKBATOpUATBHYIO CUCTEMY HEOECHBIX

KoopauHaT. Kak cTposiT TOPU30HTANIBHYIO CUCTEMY HEOECHBIX KOOPIUHAT.



Buaumoe auxenne miaater u CojHna

[letneoOpa3zHoe ABMKEHHUE IUIAHET, MOMSATHOE M MPSAMOE ABMKEHUE IUIAHET. DKIMNTHKA, 30UaKaJbHbIE
co3se3aus. HepaBHoMepHOe nBrkeHHE COJTHIA IO SKJIMIITHKE.

JBuxenue JIyHbI M 3aTMEHHUS

@a3bl JIyHBI U CUHONMYECKUN MECHLL, YCIOBUs HACTYIUUICHUs COJIHEYHOI'O W JIYHHOTO 3aTMeHMH. Ilouemy
MIPOUCXOIAT COJHEYHBIE 3aTMeHUA. Capoc U NMpeacKa3aHus 3aTMEHUN

Bpems u kajenaapb

3BE3/THOE U COJIHEUHOE BPEMSI, 3BE3AHBIN U TPONTUUECKUN TO/I.

YerporicTBo JYHHOTO W COJIHEYHOTO KaJleHJapsi, mpoOiaeMbl HUX COTJIACOBAHUS
IOnuanckuit U TpUrOpHaHCKU KajJeHIapH.

HebOecHass MexaHMKA

I'einoneHTpUYEcKasi cucTeMa MuUpa

[IpencraBnennsi o crpoeHun COJHEYHOW CHUCTEMbI B AaHTUYHBIE BpPEMEHA U B CPEIHEBEKOBBE.
I'envonieHTpryeckas cucTeMa MUpPA, 10Ka3aTelbcTBO BpamleHus 3emiau Bokpyr Comnnia. Ilapannakc 3B€37
U OTIpEJICICHHE PACCTOSTHUS 0 HUX, MApCEK.

3akonbl Kemiepa

OtkpeiTie W.Kemmepom 3akoHOB ABWXKeHMs TuiaHeT. OTKpbITHE 3akoHa BceMUpHOro TITrOTEHUsI U

0000mEnnbie 3akoHbl Kemnepa. Onpenenenre Macc HEOECHBIX Tell.



Kocmnueckue ckopocTu

Pacu€tbl mepBoii U BTOPOW KOCMHUYECKOM ckopocTH M uX (usmueckuit cmbica. [lonér FO.A. arapuna
BOKPYT 3eMJIH 110 KPYyTroBO# opOuTe.

MexninaHeTHbIe epeIéTbl

[IonsiTue OonITUMAILHOU TPAaCKTOpHUU MOJIETA K ILIAHETE. BpeMH MOJIETA K IJIAHETE U JAThI CTapTOB.

JlyHa u e€ BiiusiHue Ha 3eMJI10
Jlynnbiit penbed u ero npupoja. [Ipunusrnoe B3aumopeiictBue mexay Jlynoit u 3emnéit. Y nanenue JlyHol
OT 3eMJI U 3aMeJiJIeHre BpaleHus 3emnd. [Ipeneccus 3eMHOM OCH M TPEABAPEHNE PABHOICHCTBUM.

Crpoenue COJTHEYHON CHCTEMBbI

CoBpemennble npeacrapiienus 0 CotHedHOI cucreme.

CoctraB CosHeuHOM cucTeMbl. [lnaHeThl 3eMHOM TPYIIbl U TUIAHETBITUTAHTHI, UX MPUHIUNHAILHBIC
pasznuuusi. Obmako komet Oopra u [losic Koiinepa. Pazmeps! Ten coTHEYHOM CUCTEMBI.

Ilnanera 3emun

dopma u pazmepsl 3emau. Baytpernee crpoenue 3emun. Pons mapHukoBoro sddexra B popMupoBaHUN

KJIUMAaTa 3eMJIu.



ILi1aHeThl 3eMHOM IPYIIIbI

UccnenoBarms Mepkypusi, Benepst u Mapca, ux cxoxects ¢ 3eminéil. Kak mapHukoBbiii 3G(EKT rpeet
MOBEPXHOCTh 3eMiid U meperpeBaetr atMocdepy Benepsl. Ecth nu xu3nb Ha Mapce. DBomtonust opout
cnyTHKOB Mapca ®oboca u Jleitmoca.

Ili1aHeThI-TUraHThI

@usnueckne cBouctBa IOmurepa, Carypna, Ypana m Henrtyna. Bynkanudeckas IeATEIbHOCTH Ha
cinytHuke fOnurepa Ho. [Ipupoaa konen BOKpyr IUIaHET-TUTAHTOB.

[li1aHeThI-KaPJUKHA U UX CBOMCTBA.

Mauible Tes1a CoTHEYHOH CHCTEMBbI

[Ipupona u naBmxenue acrepousioB. Crnenuduka IBWKEHUS TPyHn actepounoB TposiHiieB U ['pexos.

[Tpupona u neuxenue komet. [losic Koiinepa u O6nako komer Oopta. [Ipuposa MeTeopoB U METEOPUTOB.

MeTeopbl 1 METEOPHUTHI
[Ipupona nmamaromux 3BE37, METEOPHBIE MMOTOKU U UX paJuaHThl. CBSI3b MEXKy METEOPHBIMU MOTOKAMHU U
koMmeTamu. [Ipupoia KaMEeHHBIX M KEJIe3HbIX METEOpUTOB. [Iprpoa MEeTEOPUTHBIX KPaTEPOB.

IIpakTnueckas acrpodbusnka v buznka CoJHIA

MeToabl acTpopu3NUECKUX UCCIET0OBAHU I

VYeTpoiicTBO U XapaKTEPUCTUKHU TEIECKONOB pepakTopoB U pedIeKTOPOB.



VY eTpoiicTBO paiOTEIECKONOB, paIUuOMHTEPPEPOMETPHI.

Coanne

OcHoBHble xapakTepucTuku ConHua. OmnpeneneHue Macchl, TEMIEpPaTypbl U XUMHUYECKOTO COCTaBa
Connma. CTpoeHue colHeuHOM atMochepsl.

CosiHeyHast aKTUBHOCTB U €€ BIIMSHUE Ha 3eMito U 6uocdepy.

Buyrpennee crpoenue CostHua

Teopernuecknil pacuér temneparypsl B LeHTpe CosHua. SnepHblil HCTOYHUK SHEPTHMU U TEPMOSACPHBIE
pEeaKkMK CHHTE3a I'elius U3 BOJOPOAa, MEPEHOC dHEepIruu U3 1eHTpa CoHIa HapyXKy, KOHBEKTUBHAsS 30HA.
HeliTpunHbIiil Teneckon u HabMoaeHus MoToKa HeUTpuHO oT CouHIIA.

3BéE3bI

OCHOBHBIC XapaAKTEPUCTHKH 3BE3/1

OnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3J: MACChl, CBETUMOCTH, TEMIEPATYpbl MU XHUMHYECKOTO
coctaBa. CrekTpasibHas kiaccudukaus 3BE3n u e€ (Pu3mdeckue OCHOBHI. J[marpamMma «CHeKTpaIbHBIHN
KJIaCC» — CBETUMOCTB 3BE3]], CBSA3b MEXK/Y MAaCCOM U CBETUMOCTBIO 3BE3].

BuyTpeHHee cTpoeHue 3B€31

Crtpoenue 3B€3/1bl TJIABHON MOCIIEI0BATEIBHOCTH.

CtpoeHue 3BE3/] KpaCHBIX TUTAHTOB U CBEPXTUTAHTOB.



Bbesble kKapauKH, HeHTPOHHBIE 3BE3/IbL, MYJIbCAPbI U YéPHBbIE AbIPbI CTpoeHue 3BE3] OENbIX KapJIUKOB U
npenen Ha ux maccy — npenes Yanapacekapa. Ilynscapsl 1 HeMTpoHHBIE 3BE31bI. [Ipupoaa 4€pHBIX AbIp U
UX TapameTpHl.

/[BOiiHBbIE, KPATHBIE U NIepeMEeHHbIE 3BE3/bI

HaGnrogenust NBOMHBIX M KpAaTHBIX 3BE3]. 3aTMEHHO-TIEpeMEHHbIe 3BE31bl. OnpeneneHne Macc JBOMHBIX
3B&31. Ilynbcupyronie nepeMeHHble 3BE37bl, KpUBbIE M3MEHEHUs Ojecka 1edensi. 3aBUCUMOCTh MEXY
CBETHUMOCTBIO W TiepuogoMm mynbcanuii y nedeun. lledeunpsr — masku Bo BceneHHO#, MO KOTOpPBIM
ONPEAEISAIOT PACCTOSIHUSA 10 JAJEKUX CKOIUICHUM U TAIAKTHK.

HoBble 1 cBepXHOBBIE 3BE3/bI

XapakTEepUCTUKU BCIBIIIEK HOBBIX 3BE34. CBA3b HOBBIX 3BE3J C TECHBIMH JBOWHBIMH CHCTEMaMHU,
coJiep KallluMHU 3Be3y Oenblil kapiiuk. [lepeTexkanue BeniecTBa U siACPHbBIN B3pHIB HA MOBEPXHOCTH OEJIOTr0
kapauka. Kak B3pbhIBalOTCS CBEPXHOBBIE 3BE31bl. XapaKTEPUCTUKU BCIBIIMIEK CBEPXHOBBIX 3BE3/I.
['paBuTanmonHbIii KoJutanc 0enoro kKapiauka ¢ maccoi Yanapacekapa B COCTaBe TECHOM JIBOWHOMN 3BE3[IbI
— BCIIBIIIKA CBEPXHOBOM MEPBOrO TUIIA. B3pbIB MACCMBHOM 3BE3/Ibl B KOHIIE CBOEU 3BOJIIOIMA — B3PbIB
CBEpPXHOBOM BTOpOro tumna. HabnrogeHne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/I.

IBOJIIONUSA 3BE3/1: POKIACHUE, KU3Hb U CMEPTh 3BE3/1

Pacyér npoaoDKUTENBHOCTH KU3HH 3BE3]] Pa3HOM MAacChl Ha TJIABHOW IMOCJENOBATENbHOCTH. llepexon B

KpPAaCHBIC TMI'AHTbI 1 CBCPXTUI'AHTHI ITIOCJIC MCUCPIIAaHWA BOAOPO/IA. CriokoiHas 9BOJIIOIIMA MAaJIOMAaCCHBHBIX



3BE3/1, ¥ TPABUTAIMOHHBIA KOJUIAIIC M B3PBIB C 0Opa30BaHMEM HEUTPOHHOW 3BE3bl WJIM YEPHOU JBIPHI
MacCUBHOM 3Be3/bl. OnpesienieHue Bo3pacTta 3BE3JHBIX CKOIICHUM U OTAEIBHBIX 3BE3]T U MTPOBEPKA TEOPUU
SBOJIIOINH 3BE3/.

Maeunplii IIvTh

I'a3 u nbLIb B IN'astakTHKE

Kak o0Opa3zyrorcs oTpakarenbHble TyMaHHOCTH. [louemy cBeTsitcsa nud@y3Hbie TYMAaHHOCTH

Kak KOHIIEHTpUPYIOTCS Fa30BbIE U MBLJIEBbIE TYMAHHOCTH B | 'alakTHKeE.

PaccesiHHbIe U IAPOBbIE 3BE3IHbIE CKOIJICHUSI

HaOnromaembie  CBOMCTBA  pacCEsTHHBIX 3BE3MHBIX CKoruieHUH. Habmtomaembie cBOMCTBA
HIAPOBBIX 3BE3AHBIX CKOILUICHUM. Pacripenenenre n xapakrep JBUKEHUS CKOIUICHHUN B | almakTuke.
Pacnipenenenue 3BE€311, CKOIUIEHHM, Ta3a U NMbUIK B ["aJlakTHKE.

CepxmaccuBHas u€pHas JpIpa B nieHTpe ['anmaktuku u kocmudeckue iay4uu. MudpakpacHbie HaOMOACHUS
JBYDKEHUS 3BE31 B LieHTpe ['aslakTkyu u oOHapykeHue B IEeHTpe ['allakTUKM CBEPXMACCHBHOM YEpPHOI
IbeIpbl. Pacu€T mapaMeTpoB cBEpXMacCUBHOM 4€pHOU AbIpbl. HaOmoaeHus: KOCMUYECKUX JIydeld U UX CBSI3b

CO B3PBIBAMU CBEPXHOBBIX 3BE3/I.



I'aakTuku

Kak kmaccudunupoBany rajlakTukd 1o Qopme u KamepToHHas Juarpamma Xab6na. CoiicTBa
CIHPAIBHBIX, JUIMOTUYECKUX W HEMPaBWIBHBIX TajakTUK. KpacHoe cMmeleHHe B CHEKTpax TalakTUK U
OIpe/IeNIEHUE PACCTOSHUSA IO HUX.

3akon Xa00.1a

Bparienue ranaktuk u TEMHas MaTepusi B HUX.

AKTHBHbBIE TAJIAKTHKH M KBa3apbl

[Ipupona aKTUBHOCTH TaJaKTUK, PAJAMOTANAKTUKH W B3aWMOJCHUCTBYIONINE TajakTUKU. HeoObrduHble

CBOMCTBA KBa3apoB, UX CBA3b C sAApaMH I'aJIAKTUK U aKTHBHOCTBIO IIépHBIX AbIP B HUX.

CkonjieHus rajJakTukK

Hab6mrogaembie cBOMCTBA CKOTUICHUH TAIAKTHK, PEHTTEHOBCKOE M3IIYYCHHE, TEMIIepaTypa u Macca
MEKTAIaKTUYECKOT'O raza, HEOOXOJHMMOCTh CYIIECTBOBAHUS TEMHON MaTepHU B CKOIJICHUSAX T'aJIaKTHK.
Orenka Macchl TEMHOM MaTepUH B CKOTUICHUSX. SluencTasi CTpyKTypa pacrpeeieHus] TaJJaKTUKN CKOTUICHHM
raJIaKTHK.

Crpoenue u 3BoJonusga Beejaenuoi

Koneynocts u  0OeckoHedyHOCTH BcejleHHOH —  mapagokchbl

KJIACCHYeCKOM KOCMOJIOTHH.



3aK0H BCEMUPHOTO TATOTEHUS U MPEJICTABIICHUS O KOHEYHOCTH U OECKOHEUHOCTH Bcenennoii.
DOTOMETPUUECKHIA NapajgokCc ¥ MPOTHUBOPEUHS MEXKIY KIACCUUYECKUMU MPEACTABICHHUSIMU O
ctpoennu Beenennoit u Habmonenusmu. Heo6xouMoCTh puBiieueHUs 001IeH TeOpUH OTHOCUTEIIBHOCTH
JUIS IOCTPOEHUsI MoJienu Beenennoi. CBsA3b MEXIY Ir€OMETPUYECKUX CBOWCTB  NPOCTPAHCTBA
Bcenennoil ¢ pacnpeneneHueM U IBHKECHUEM MaTepUU B HEM.

Pacmupsiromasicsa Beesiennast

CBs13b CpeIHEN TVIOTHOCTH MAaTEPHUM C 3aKOHOM PACIIMPEHUS] 1 TEOMETPUUYECKUMU CBOMCTBAMU BeeneHHOM.
EBximmioBa n HeeBkim10Ba reoMerpus Beenennoi. Onpenenenue paauyca 1 Bospacta BeeneHHOM.
Mopens «ropsiueit BeesleHHOM» U pETMKTOBOE U3TyYEHUS

O6pa3oBaHre XMMHUYECKHX dJeMEHTOB BOo Bcenennoi. O0uiaue renus Bo BceenmeHHONW M HEOOXOIUMOCTH
oOpa3oBaHUsI €ro Ha paHHUX AHTamax sBoJioluu Bceenennoil. HeoOXoauMocTh HE TOJIBKO BBICOKOU
IJIOTHOCTH BEIIECTBA, HO M €r0 BBICOKOM TEMIIEpAaTyphl HA PAaHHUX JTalax 3BOJIOLUM BceneHHoM.
PennkroBoe M3iMydeHHE — M3IIy4EHHE, KOTOPOE OCTAIIOCh BO BCENEHHOM OT ropsi4ero M CBEPXILIOTHOTO
COCTOSIHHSI MaTepuMd Ha paHHUX OJTanax >Xu3Hu Bcenennoil. HaOmromaemble CBOWCTBA PEIMKTOBOIO
uznyuenus. [louemy  HeoOXomumo IIPUBJICUYCHHE oOwen TEOPUU OTHOCHUTENBHOCTH IS

MOCTPOEHUS Moien BeeneHHo.



CoBpeMeHHbIE MP00JIeMbI ACTPOHOMUH

YckopenHoe pacuunpeHue BeesieHHOM 1 TEMHAs YJHepPrus

HabGnronenust cBepXHOBBIX 3BE3/1 | THIA B JAIEKUX FAIAKTUKAX U OTKPBITUE YCKOPEHHOI'O PACIIUPEHUS

Bcenennoi. OTKpBITHE CHIIBI BCEMUPHOIO OTTAJIKMBaHUs. TEMHas SJHEpPIrUs yBeJIMYuBaeT Maccy BeeneHnHoit

1o mepe e€ pacumpenus. [Ipupona cuiibl BceMupHOTO OTTaKUBaHUA.

Oo0OHapy:xeHUe IUIAHET BO3JIe IPYIrUX 3BE3/1.

Habmroienus 3a ABM>KEHUEM 3BE3/ U ONPEEIICHUSI MACC HEBUIMMBIX CITyTHUKOB 3BE37, BOZMYIIAIOIMINUX UX

OpSMOJIMHENHOE IBUKeHUE. MeToibl OOHapyKeHus DK30IUIaHET. Onenka yCIOBHA  Ha

MOBEPXHOCTAX dK3011aHeT. [louck sx30mnaner ¢ KoMGOPTHBIMU YCIOBUSMU JJIS )KM3HU HA HUX.

IHouckwu ;ku3Hu U pasyma Bo BceseHHou

PazButHe npencraBiaeHnii 0 BOSHUKHOBEHUH U CYIIECTBOBAHUM KM3HU BO BeenmeHHon. CoBpeMEHHBIE

OLIEHKH KOJIMYECTBA BHICOKOPA3BUTHIX LIMBHIM3aui B ["anakTuke. [TonbITky 0OHapyKEHUSI U TOCBUIKA

CUTHAJIOB BHE3EMHBIM IIUBUIN3ALIHASM.

[Tnanupyemble pe3yabTaThl OCBOCHUS Y4€OHOTO MpeaMeTa 1mo utoram ooydenust B 10—11 kmaccax:

. [TonyuuTs npencTaBieHus 0 CTPYKType 1 Maciitabax BeeneHHol u Mecte yesnoBeka B HEH. Y3HaTh O
CpeICTBaxX, KOTOPBIE MCIONb3YIOT aCTPOHOMBI, YTOOBI 3arjsHyTh B CaMble YHAJIEHHBIE YTOJIKH

BcenenHol U HE TOJIBKO YBUACTDH HeOeCcHBIE Tejla B HCIOOCTYIIHBIX C 3eMiin JAuaria3doHax IJIMH BOJIH



AJIIEKTPOMArHUTHOTO H3JIy4YeHHUs, HO W Y3HATh O HOBBIX KaHajax MOJydyeHHUs HWHGOpPMAIMU O
HEOECHBIX TeNaxX C MOMOIIBI0O HEUTPUHHBIX U TPABUTAIMOHHO-BOJHOBBIX TEJIECKOTOB.

VY3HaTh 0 HA0JII01aEMOM CIIOKHOM JIBM>KEHUH I1aHeT, JIyHel u CosHua, ux nHTepnperaunn. Kakyro
pouib urpanu HaomoAeHus: 3atMennii JIynsl u ConHila B )KM3HU OOIIECTBA U UCTOPHUS UX HAYYHOTO
oO0bsicHeHusl. Kak Ha 0CHOBE aCTpPOHOMUYECKUX SIBJICHUHN JIOAM HAYYHIIUCh U3MEPSITh BPEMsSI U BECTH
KAJICHAAPb.

V3Hath, Kak Oyarojaps pa3BUTUIO ACTPOHOMHMM JIIOAM TMEpPEeluld OT  MPEeACTaBICHUS
IEOLICHTPUYECKOM CHUCTEMBl MHUpPA K PEBOJIOLMOHHBIM IIPEACTABICHUAM TI'EIUOLEHTPUYECKON
cucreMbl Mupa. Kak Ha ocHOBe mocieiHel ObUIM OTKPBITHI 3aKOHBI, YNPABISIOUINE ABUKECHUEM
IJTAHET, ¥ MTO3HEE, 3aKOH BCEMHUPHOTO TATOTEHHS.

Ha mnpumepe wncnonb30BaHMs 3aKOHAa BCEMHPHOIO TITOTEHHMS TOJYYUTh IIPEACTABICHHS O
KOCMHYECKHUX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUNUTHIBAKOTCA TPACKTOPUHU MOJIETOB KOCMUYECKUX
anmnapaToB K IJIaHeTaM. Y3HaTh, Kak MPOSBIIAET ce0s1 BCEeMUPHOE TATOTEHUE HA SIBJICHUSIX B CUCTEME
3emusi—JlyHa, U 3BOJIIOIIUIO ATOM CUCTEMBI B OYTyILIEM.

VY3HaTh O COBPEMEHHOM NPEACTABICHUU, O CTPOCHUU COJHEYHON CHUCTEMBI, O CTPOCHHUM 3€MJIM KaK
IUIaHEThl M TPUPOJE MAapHUKOBOrO 3(P¢deKkTa, 0 CBONCTBAX IJIAHET 3€MHOM TpyNnbl U IUIAHET-
TUTaHTOB M 00 HCCJIEOBAaHUSX acTepOUIOB, KOMET, METEOPOUIOB U HOBOTO Kjlacca HEOECHBIX Tel

KapJUKOBBIX IIJIAHCT.



[TonyunTh mnpeAcTaBiICHUE O METOJaX acTPOPU3NYECKUX HCCIENOBAaHUNA M 3aKoHaX (HU3UKHUX,
KOTOPBIE UCTIONB3YIOTCS IS U3Y4deHUST (PU3UIECKU CBOMCTB HEOCCHBIX TE.

VY3nate npupony ConHIAa M €ro akTUBHOCTH, KaK COJHEYHasi aKTMBHOCTh BIIMSET HA KIUMaT U
ouocepy 3emiam, Kak Ha OCHOBE 3aKOHOB (PM3MKU MOXKHO PACCUMTATh BHYTPEHHEE CTPOCHHE
Connila u kak HaOJI0/IeHUs 3a TOTOKaMu HeUTpuHO OT CoJIHIIA TOMOTJIM 3arsiHyTh B HieHTp CoJHia
Y Y3HAaTh O TEPMOSIIEPHOM UCTOUYHHUKE SHEPTUH.

VY3HaTh, Kak OMpPENESIIOT OCHOBHBIE XapaKTEPUCTUKHU 3BE3]] M MX B3aUMOCBSI3b MEXKIy COOOM, O
BHYTPEHHEM CTPOCHUU 3BE3] M MCTOUYHMKAX MX DHEPrUU; O HEOOBIYHOCTU CBOMCTB 3BE3[ OEIBIX
KapJIMKOB, HEUTPOHHBIX 3BE3/ M UEPHBIX JBIP. Y3HATH, KAK POXKAAIOTCS, )KUBYT U YMUPAIOT 3BE3IBL. *
VY3HaTh, Kak M0 HAOMIOACHUSIM MYyJbCUPYIOMUX 3BE3N 1edenu]l OonpeaesiTh PacCTOSHUS 0 APYTHUX
raJIakTHK, KaK aCTPOHOMBI 110 HAOJFOIEHUSM JIBOWHBIX U KPATHBIX 3BE3]T OMPEEISIOT UX MACCHI.
[TomyunTe OpeACTaBi€HUS O B3pHIBAX HOBBIX W CBEPXHOBBIX 3BE3] M y3HaThb Kak B 3BE3Max
00pa3yroTCs THKETbIE XUMUYECKHUE DJIEMEHTHI.

VY3Hars, Kak ycTpoeHa Hama ['amaktnka — Muteunsiit [1yTh, Kak pacrpeiesieHbl B HEU pacCesiHHbIE U
1IapoBbIe 3BE3HBIE CKOIIEHUS U 00J1aKa MEeK3BE3IHOIO ra3za u nplid. Kak ¢ momolipio Ha0mo1eHni
B MH(paKpacHbIX JydyaX yAaJIOCh MPOHUKHYTH Yepe3 TOJIY MEX3BE3IHOrO ra3a W MbUIM B LIEHTP

["anakTHKy, YBUAETH JBUKEHUE 3BE3] B HEM BOKPYT CBEPXMACCUBHOU YEPHOM ABIPHI.



. [lony4nuTh HpeaCTaBICHUE O PA3IUYHBIX TUIIAX TAJAKTUK, Y3HATh O IIPOSBICHUAX AKTUBHOCTU
TJIAKTUK W KBa3apoB, PACHpEACIICHUH TAIAKTUK B MPOCTPAHCTBE U (DOPMUPOBAHMM CKOIUIEHUWA U
SYEUCTOU CTPYKTYPBI UX PACIIPEICIICHU.

. VY3HaTh O CTPOGHMM U 3BOJIIOLMM YHUKaJIbHOro 00bekra Bceenennoit B menom. Ilpocimeauts 3a
pa3BUTHEM IMPEACTABICHUI O KOHEUYHOCTH M OECKOHEUHOCTH BceneHHo#l, 0 (yHIaMeHTabHBIX
IapajOKCcax, CBSI3aHHBIX C HUMH.

. [ToHATH, KaKk W3 HAOIIOAAEMOr0 KPACHOIO CMEUIEHUS B CIEKTpaxX AAIEKMX TAJaKTHUK HPHUILIA K
BBIBOJIy O HECTAIlMOHAPHOCTH, pacliupeHuu BceneHHo#, u, 4YTO B MPOLUIOM OHa Oblia HE TOJIBKO
IUIOTHOW, HO U TOpsiued U, YTO HAOJII0JIaeMO€ PEIMKTOBOE M3JIyY€HHUE MOJATBEPXKIAET 3TOT BAXKHBIN
BBIBOJI COBPEMEHHOUN KOCMOJIOTHUH.

. VY3HaTh, KaK OTKPBUIA YCKOPEHHOE paclIupeHue BCENeHHOW M €ro CBS3hIO C TEMHOW SHEPTUEH U
BCEMUPHOM CUJIONW OTTAJIKUBAHUSI, IPOTUBOCTOAIIEH BCEMUPHOM CUJIE TATOTEHUSI.

. VY3HaTh 00 OTKPBHITUM HK30MJIAHET — IUIAHET OKOJO APYruX 3BE3 U COBPEMEHHOM COCTOSIHUU
po0JIeMbl MOMCKA BHE3EMHBIX [IUBUIN3AIUI U CBSI3U C HUMHU.

. Hayuutbcsd mpoBOAWUTH IPOCTEUIINE aCTPOHOMUYECKHUE

HaAOJIOICHUS, OPUEHTUPOBATHCS CPEeAM SIPKUX 3BE3 U CO3BE3/AMM, M3MEpsATh BbICOTHI 3BE31 M ColHIIA,

OTIpE/EIATh ACTPOHOMHUYECKHMMH METOJIaMU BpEMs, IIUPOTY U JAOJITOTY MecTa HaOJIOJCHHM, U3MEpSTh

AUaMETp COJIHIIa N U3MCPATH COJTHCUYHYIO aKTUBHOCTDb U €€ 3aBUCUMOCTh OT BPCMCHH.



TEMATHWYECKOE IIOYPOYHOE IIJ/ITAHUPOBAHUE
[Toypo4yHO€ IIIaHMpPOBaHUE PACCYUTAHO HA | 4 aCTPOHOMMHM B HEZEIIO U IIOCTPOECHO CIEIYIOIIMM 00pa3oM:

TCMa YpOKa — OCHOBHOfI, H3yqa€MBIﬁ B KJIaCCC MaTCpHall.

BBenenue B acTpoHOMUIO (2 1)

[enb n3ydeHus: JaHHON TEMbI — MMO3HAKOMUTH YUYAIIUXCS C OCHOBHBIMU ACTPOHOMUYECKUMHU 0OBEKTAMH,
3anoJiHstomMu Beenennyro: mianeramu, CoHIleM,  3BE37aMU, 3BE3JHBIMU CKOIUJICHUSIMH,
rajJakTUKaMH, CKOTUICHUSIMH TaJlakKTHK; (PU3HIECKUMH TIpOoIieccaMu, IPOTEKAIOIIMMHU B HUX U B
OKPY’KaroIIEeM UX IMPOCTPAHCTBE. YUaliuecs 3HaKOMSATCS ¢ XapaKTepHBIMH MacIiTabamu,
XapaKTepU3yIOIIUMHA  CBOMCTBA  ATHUX HEOECHBIX Tell. TakKe MPUBOAATCS CBEIACHUS O COBPEMEHHBIX
ONTHUYECKHX, HHPPAKPACHBIX, PaJIH0-, PCHTTEHOBCKUX TEJIECKOIaxX U oocepBaTopusix. Takum oOpa3zoM,
ydaIuecs: 3HaKOMSTCS C TEMU HeOSCHBIMH TeJIaMH M 00bEKTaMH1, KOTOPBIC OHU B TaJIbHEHIIIEM OyIyT

noipoOHO M3ydaTh HAa ypOKaxX aCTPOHOMUMU.

Actpomerpus (5 1)
[enbro nu3yueHus NaHHON TeMbl — (POPMUPOBAHKE Y YUAIIUXCS O BUJE 3BE3THOTO HeOa, pa30MEHUH ero Ha
CO3BE3/IUsI, MHTEPECHBIX OOBEKTaX B CO3BE3AMSIX M MHU(OJIOTUU CO3BE3IUN, Pa3BUTUU ACTPOHOMHHU B

AHTUYHBIC BpPCMCHA. 33,[[3‘{8, ydamuxcsa IIpoCICaAnTb, KaK IICPEXOoa OT OPHUCHTAUMWH II0 CO3BE3ANAM K



VICTIOJIL30BAHUIO0 HEOECHBIX KOOpOIHWHAT IIO3BOJIMII B KOJHYCCTBCHHOM OTHOIICHHWHN H3Yy4aTb BUIAHMBLIC
JABHMOKCHUSA TCII. Taxoxe HCJIbIO SABJEICTCA M3YUYCHHC BUIAUMMOI'O JBHIKCHUA COJ'IHI_[a, .HYHBI U IINTaHCT W Ha
OCHOBC 3TOT'O — IIOJIYUCHHUC IIPCACTABJICHUA O TOM, KaK aCTPOHOMBI HAYIUIINUCH IIPCACKA3bIBATH 3dTMCHUA,
IMOJIYUYCHUA IIPCACTABICHUA 00 O,Z[HOI>’I N3 OCHOBHBIX 3aJa4 aCTPOHOMHHU C I[pGBHGﬁIHHX BpeMéH —

HU3MCPCHHUU BPCMCHHN U BCACHWH KaJICHIAPA.

HeOecnas mexanuka (4 4)
Llenb n3y4yeHust TeMbl — PAa3BUTEE MPEICTABICHUN O CTpOeHUH COJIHEUHOW CUCTEMBI: T€OLIEHTPUYECKAs U
TeJIMOIEHTPUYECKUE CUCTEMbI MUPA; 3aKOHbI Keriepa o ABMKEHUH IUIaHeT U X 00o6menne HproToHOM;

KOCMHWYCCKHNEC CKOPOCTHU U MCIKITJIAHCTHBIC HCpCJ’IéTBI.

Crpoenue CosHeuHoil cucremsbl (7 4)

HCHB HN3Yy4YCHUSA TEMbl — TMOJYYHUTb IIPCACTABICHHUC O CTPOCHHUU ConHeyHon CUCTCMbI, H3YYUTH
¢usnueckyro npupoxy 3emiau W JIyHbI, SBICHUS TPWIMBOB U TPEIECCHH; TOHATh (HU3UIECKUE
OCO6CHHOCTI/I CTPOCHHUA IINIIAHCT 3eMHOH rpyaIibl, INUIAHCT-TUT'AHTOB M INIAHCT-KAPJIMUKOB, Y3HATb 06
0COOEHHOCTSIX IMpHUPOALI U IBMXXCHHA aCTCPOUIOB, IMOJIYIHUTDH O6IHI/I€ MNpEACTaBJICHUA O KOMCTax, MCTCOPaAx
U MCTCOPUTAX; Y3HATH O PA3BUTUHU B3IJIIJI0B HA IMMPOUCXOKICHHC COJIHEYHOU CUCTEMBI U O COBPCMCHHBIX

MMpCACTABJICHUAX O ee MMPOUCXOKIACHHU.



AcTpodu3uka u 3Bé31Has acTpoHoMust (9 )

[lenp wW3ydyeHUST TEMbl — IIOJYYUTh MPEACTABICHUE O Pa3HbIX THUIIAX ONTUYECKUX TEJIECKOMOB,
paaMoOTENECKONax M METOJAaX HaOMIOAEHUH C MX TMOMOIIBI0; O METOJaX M pe3yJbTaTax HaOJIoJACHHM
ComnHia, ero OCHOBHBIX XapAaKTEPUCTHUKAX; O MPOSBICHUAX COJHEYHOM AKTUBHOCTH W CBSI3AHHBIX C HEHN
npoueccax Ha 3emiie U B Onocdepe; o ToM, Kak aCTPOHOMBL  y3HAJIU 0 BHYTPEHHEM

crpoeaun  ComHua 51 KAaK HAOJIFOICHUSI COJIHEYHBIX HEHUTPUHO MOATBEPIUIN HaIln
MPEACTABICHUS O MPOLECCAaX BHYTPHU ConHIa;  MOMYYUTH NPEICTABICHUE: 00
OCHOBHBIX XapaKTEPUCTHUKAX 3BE3N, UX B3aWMOCBS3M, BHYTPEHHEM CTPOCHMHM 3BE3J DPa3IMYHBIX
THUIIOB, MTOHATH MPUPOAY OEJIBIX KAPIMKOB, HEUTPOHHBIX 3BE3/ M UEPHBIX JbIP, Y3HATH KAK ABOIHBIC 3BE3IbI
MOMOTAIOT OMPENEIUTh MACChl 3BE3/, a MyJIbCUPYIOIIUE 3BE3bI — PACCTOSIHUS BO BCENeHHOM; MOTy4YUTh

IMPpCaACTAaBJICHHUC O HOBBIX M CBCPXHOBBIX 3Bé3I[aX, Y3HaThb, KaK JKXUBYT U YMHPAIOT 3Bé3I[I>I.

Muaeunsbiii ITyTs — Hama IN'anakTuka (3 4)
[enb u3yueHue TeMbl — MOIYYUTh Ipe/cTaBieHue o Hamel ['anaktiuke — Mieunom [lytu, 06 oObekTax,
€€ COCTaBIIIOUIMX, O PAaCHPEACIICHUU T'a3a W IbUIM B HEW, PACCESHHBIX U IIAPOBBIX CKOIUICHUSX, O €€

CIIUpaJbHON CTPYKType; 00 HCCIeAOBaHMU €€ IEHTPAIbHBIX 00JacTed, CKPBITHIX OT HAaC CHUJIbHBIM



IIOTJIOMCHUCM TI'a30M M IIBLIJIIBIO, 4 TAKXKC O CBerMaCCHBHOﬁ ‘IépHOﬁ AbIPC, paCHOHO)KCHHOfI B CaMOM

ueHTpe [ anakTuku.

I'anaktuku (3 4)

[lenbs u3ydeHUsT TeMbl — TMOJYYUThb MPEJCTABICHUE O PA3IUYHBIX THUMAX TaJlaKTUK, 00 OMpeaciCHUU
PACCTOSIHHM 10 HUX MO HaOJIOJICHUSAM KPAacHOTO CMEIEHHUS JUHUM B MX CIIEKTpaX, U 0 3akoHe Xab0ma; o
BpalleHUH TaJlaKTUK U CKPBITOM TEMHOM MacChl B HUX; IMOJYYUTh MPEACTaBICHNE 00 aKTUBHBIX TaJIaKTUKAX
M KBazapax M O (PU3MYECKUX IMPOIeccax, MPOTEKAIOIIMX B HUX, O pACIpPENECHUM TallaKTUK U HX

CKOIUICHUU BO BCeIeHHOM, O TOpAYEeM MEXTATAKTHYECKOM ra3e, 3anoJHSAIOIINM CKOTUICHUS TaJlaKTHK.

Crpoenue u 3Bo0nusA Beesiennoi (3 4)

[lenb u3ydyeHUss T€Mbl — MOJYYHUTh MPEJCTaBICHHE 00 YHHKaJIbHOM OO0BEeKTe — BceneHHoil B 1enoM,
y3HATh KaK pelraeTcss BOMPOC 0 KOHEUHOCTH WU OecKoHeYHOCTH BeeneHnHoi, o mapamokcax, CBSI3aHHBIX C
ATHUM, O TEOPETUUYECKUX TMOJIOKEHUSIX OOIIEeH TEOPHUU OTHOCUTEIILHOCTH, JISKAIIUX B OCHOBE MOCTPOCHUS
KOCMOJIOTHYECKUX Mojene BceneHHol; y3HaTh Kakue HAONIONCHHWS TIPUBEIHM K  CO3/IaHUIO
pacumpsomencs moaenu BceeneHHoW, 0 paauyce U Bo3pacTte BceneHHOM, O BBICOKOW TemIeparype
BEIIECTBA B HaYaJbHbIC TMEPHOJbI XU3HU BCEIeHHOW M O MNPUPOJIE€ PEIUKTOBOIO H3IYUYCHUS, O

COBPEMEHHBIX HAOIOJEHUSIX YCKOPEHHOTO paciiupeHus Beenennoil.



CoBpemeHHbIe IPO0JIeMbI ACTPOHOMHUH (3 4)

[{esnb U3ydeHUs] TaHHOM TEMbl — MOKA3aTh COBPEMEHHBIE HANIPABIICHUS U3y4YeHUs1 BCeneHHoM, pacckas3aTh
0 BO3MOXKHOCTH OIPEACIICHUs PACCTOSIHUMN JI0 TAIAKTUK C TTIOMOIIBI0 HAOJI0IEHUI CBEPXHOBBIX 3BE3/ U 00
OTKPBITUM YCKOPEHHOTO pacmupeHust BceneHHoW, O ponu TEMHOM SHEPIUM U CUJIbl BCEMHUPHOIO
OTTAJIKUBAHUS; Yydyalluecs IMOoJIydaT MpeACcTaBiIeHHE 00 SK30IUIaHeTaX MW TOHUCKE HSK3OIUIaHET,
0JIarOMPUATHBIX VISl )KU3HU; O BO3MOXKHOM YHCIIE BRICOKOPA3BUTHIX IUBWIM3AIMK B Hamiel ["amaktuke, o

METOdax ITIOHUCKax ZKHN3HHU n BHC3CMHBIX LII/IBI/IJ'II/ISaHI/Iﬁ u HpO6JICMaX CBiA3HU C HHUMMU.
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