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|. THosscHUTEIBHAS 3AMUCKA
AcCTpoHOMHS 3aHMMaeT 0C000€ MECTO B CUCTEME €CTCCTBEHHO- HAYYHBIX 3HAHMWIA, TaK

KaK OHa 3aTparMBacT TNIyOWHHBIC BOTIPOCHI CYIIECTBOBAHHS UYEJIOBEKA B OKPYXKAIOIIEM
MUPE U B HEW KOHICHTPUPYIOTCS OCHOBHBIC MPOTHBOPEYHUS MEXTy OBITHEM 4YeJIOBEKa
U €ero co3HaHueM. Ha MNpoTskeHuMM ThICAYENeTHMHM acTpOHOMMS LIarajga B HOTLY C
bwnocoduert u pemuruel, MHGOPMAIMEH, TOYEPIHYTOW W3 HAOIFOJACHHUA 3BE3HOTO
He0a, TWTaNa BHYTPCHHHM MHpP YEJIOBEKA, €r0 pEJIMTHO3HbIe TIPE/ICTaBJICHHUS 00
oKkpyxatoreMm mupe. Bo Bcex apeBHHX (HWIOCO(PCKUX IIKOJIAX aCTPOHOMUS 3aHMMasa
BeJymiee MecTo. Tak Kak acTpOHOMHS HE 3aTparuBajia HEMOCPEICTBEHHO YCIOBHS
KU3HU U JIEATEIbHOCTH YeJIOBEKa, TO MOTPEOHOCTh B HEH BO3HUKAIA HAa 00Jiee BEICOKOM
YPOBHE YMCTBEHHOTO M JIYXOBHOTO pa3BUTHS YEJOBEKAa, W TO3TOMY, OHAa OblIa
JOCTYIHA TIOHUMAHHMIO Y3KOTO Kpyra 00pa30BaHHBIX JIFOICH.

Bcé coBpemenHoe ectecTBO3HaHMe: (pHM3MKa, MareMaruka, reorpaus U JIpyrue
HAyKd — THMTAIOCh W Pa3BUBAIOCH OJlarojaps pa3BUTHIO acTpoHOMMM. JlocTarouHo
BCIIOMHUTh MEXaHHWKY, MAaTeMaTH4CCKUH aHamu3, pa3Burtble HBIOTOHOM U €ro
NOCJIEIOBATEIIMA B OCHOBHOM JUISI OOBSCHCHWS JBIWKCHHS HEOCCHBIX TElL
CoBpeMeHHbIE W€ M TeOopud: oOmas Teopus OTHOCHUTEIBHOCTH, (PH3HKA
JNIEMEHTApHBIX YacTUIl — BO MHOI'OM 3IDKAYTCS Ha JOCTIDKCHHSX COBPEMEHHOU

aCTPOHOMUH, TaKMX €€ pa3JeJIoB, KaK acTPO(HU3MKa U KOCMOJIOTHS.

UroObl MpaBWIFHO TOHATH COBPEMEHHOE €CTECTBO3HAHHE, HEOOXOIMMO M3YydaTh
ACTPOHOMMUIO, MPOHM3BIBAIOIIYIO €70 U JIEKAIyI0 B €ro 0CHOBax. MHorue
CICLMAIACTHI CUUTAIOT, YTO BOOOIIE NPETOJaBaHie €CTECTBO3HAHMS HAJ0 TIOCTPOUTH
Ha OCHOBE €T0 aCTPOHOMMUYECKHUX KOpHEeH. [lo-Buammomy, TakoW NMOAXOJ IO3BOJIMT
HE TOJBKO TOBBICUTH KAYECTBO €CTECTBEHHO-HAYYHOTO 00pa30BaHWA, HO W PEIINTh

npo0JIeMy MOTEPH UHTEPECa yUalIUXCsl K M3YUCHUIO €CTECTBEHHBIX HAYK.

[legaroru-ncuxogord  MPEenynpekaaloT 00 OMACHOCTH TaKOW OpraHM3alyu
oOydeHusi, KOrjla YYEHUKOB MOOYXIAIOT OPUEHTUPOBATHCS HA OIICHKY YUWTEIs, a He
BBITIOJTHATh 33/1a49M C [IEJIbI0 HAWTH MpaBwibHOE pemeHne. OHu 0000 Moa4EPKUBAIOT,
4TO HMHTEpEC NeTell K OOYYCHHMIO BO MHOTOM 3aBHCUT OT TE€X BHYTPCHHUX Harpas,
KOTOPBIMU OHHM TIOOHIPSIOT ce0s, OCBavBas HOBBIH MaTepual. YUCHHUK MPUOOpETaeT
YBEPEHHOCTh B CBOMX CHIAaX M CIOCOOHOCTSX, CIPABISSICH C OYEpEeJHOU 3aqauei,
OTKpBIBast Uil ce0si HOBYIO 3aKOHOMEPHOCTb, OH YUWTCS HAa MPAKTHUKE — TaK ke, KaK
¥ B3pOCIIBIE.

[Ipennmaraemoe mocoOuWe agpecoBaHO y4yWTEIsIM (UBMKH W aCTPOHOMWUH,

paboTaromuM 1o aBTOPCKOM mporpamme B.M. Uapyruxa, MCTIONB3YIOIIAM B padoTe
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y4eOHHK TaHHOTO aBTOPA.

B nocobGum [naHbl peKOMEHIAIMM 1O M3YYCHHIO TEM, COCTaBJIIOIINX
conepkanre kypca actpoHomuu B 10 kmacce 6a3oBoro ypous. ConepikaHue Kypca
peammyeTcs B TeueHue onHoro rona (B 10 kmacce) 3a 34 waca w3 pacuérta 1 4
B HeJemo. OTOT JIMMHT BpeMeHH U OOyclaBiuMBaeT psii  METOIUYECKHX
O0COOEHHOCTEH Kypca: CHadaja TPHBOJUTCS OCHOBHAs IEJIb W3YYEHHS TEMbI W
TpeOOBaHMA K TIOATOTOBKE Y4YallUXCs, 3aTeéeM — TIOypOYHOE IUIAHMPOBAHHWE U
PEKOMEHIAIMHA K KKIOMY YPOKY.

OcHOBHOI1 TeKCT maparpada conpoBOKIAIOT PyOPHKH, KOTOPBIE MOMOTYT TITy0ke
TIOHATh HANOOJIEE BAXKHBIN MaTepHall.

B pyOpuke «AcTpoHOMUYECKHI OJIOKHOT» COAEPXKATCS WHTEPECHBIE CBEICHUS
U JIONOJIHUTE IbHAsT MHQOpMalMsl K OCHOBHOMY TEKCTY maparpada.

Pybpuka «Mou acTpoHOMHYECKHE  HAaOJIIOJICHUS» TOMOXKET HAy4YMTbCS
NPOBOJIUTH  MPOCTHIE ACTPOHOMMYECKHE HAOJIIOJICHUs, WUIIOCTPUPYIOLIUE CYTh
ACTPOHOMHYECKOTO SIBJICHHS WM 00bEKTA.

PyOpuka «ACTpOHOMHYECKHI KaJeHIOCKO» WUIIOCTPUPYET TEKCT maparpada
NpUMEPaMU U3 )KU3HU U HAYKH.

Omwmdeckue 3aKkoHb U (HopMysbl Taparpada BBIICICHBI B PyOpHKe
«BHumanue».

I'padpuaeckuii nmemMeHT B BHAE JIYNbl aKICHTHPYET BHUMAHWE Ha BHYTPEHHEM
COJEPKaHUN PUCYHKA, NETATMHUPYET HM300paKEHHE aCTPOHOMHYECKOTO SIBJIICHHS WA
00BeKTA.

B maparpade Takxe maHbl CCHUIKH B BHne cTpeioK. OHM MOKa3bIBAIOT, YTO JIJIA
M3YYEHUs] JIaHHOTO MaTepuajla MOJKHO JIOTIOJHUTENIBHO MCIOJb30BaTh TETpaau-
NPAKTUKYM WM 33]Ja9HHIK.

Ha nocnenneit  crpanuue K01 IJaBbl  COAEPXKATCS pyopuKH
«[ToaBeném urorm», «Bompockl Ay 00CYKICHUS.

B py6puke «IloaBeaém wurorm» mpPHBOISATCS OCHOBHBIE BBIBOJBI U HIACH,
coJieprKallecs B riaBe.

Bompocsl, conepxamuecss B pyOpuke «Bompocsl s 00CYXKIEHHS», HOCST
npoOJIEMHBIN XapakTep W MOTYT CTaTh UHTEPECHOM TEMOM ISl JTUCKYCCHHL.

Ccbutkn  Ha  MHTEpHET-pecypchl U JIUTEpaTypy TMO3BOJAT  MPHBJICYb

JIOTIOJTHUTEJIbHbIE UCTOYHHUKH MH()OpPMAIMU TPU M3Y4YEHUU TEMBI.
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COAEPXAHUE KYPCA
Brejenne B acTpoHoMuio
Ctpoenue n macmTadbl BeesieHHOM, 1 coBpeMeHHbIe Ha0moaeHuss Kakve Tena
3anoyssoT Beenennyro. KakoBbl X XapakTepHbIE pa3Mepbl U PaCCTOSIHUA MEXKITY
oMy Kakuwe ¢msmueckue yciaoBus BCTpedaroTCsl B HUX. BceneHHas paciupsercs.
I'me m xak paboTarOT camble KpyNHbIE ONTHUECKHE TesecKombl. Kak acTpoHOMBI
UCCIEAYIOT TaMMa-u3ilydeHre BcenenHo. UTo yBuIeM IpaBUTAlMOHHO-BOJHOBBIE U

HEUTPHUHHBIE TEJIECKOTIBL

AcTpoMeTpHus

3Bé31H0e He0O M BUAMMOE IBHKeHH e HeOeCHbIX CBeTHJI

Kakue 3BE3nb1 Bxomar B co3e3fus Opuona u Jlebens. CouHie ABWKETCS IO
sximnTrke. [1naHeTsl coBepIaOT NeTIe00pa3HOe ABIKEHHE.

He6ecHbie koopauHaThI

Yro Takoe HeOecHbli 9KkBatop M HeOecHeld MepunuaH. Kak  cTposT
HKBAaTOPUATBbHYI0O CHCTEMY HeOecHbIX KoopAauHar. Kak CTposiT TOpH3OHTAIbHYIO
cucTeMy HeOeCHBIX KOOP/IHHAT.

Buaumoe nBukenue miaaner 1 CojiHua

IletneoOpa3zHoe NBWKEHHE IUIAHET, MOIEITHOE M NPSIMOE JIBIDKCHUE TUIAHET. OKIIMITHKA,
30/1MaKkanbHble co3Be3aud. HepaBHoMepHoe nBrkeHne CoJHL@A MO SKIUITHKE.
JABuxkenue JIyHbl v 3aTMeHUA

@®a3pl JIyHbl U CHHOJIMYECKHHA MECHL, YCJIOBHS HACTYIUICHUS COJHEYHOTO M JIYHHOTO
3armMenmil. Ilouemy mnpoucxoasT cosHeuHele 3arMeHus. Capoc M IpelcKa3aHus
3aTMEHUAN

Bpems u kajienaapb

3BE31HOE U COJTHEYHOE BpEMs, 3BE3/THBIN M TPOIIMY€CKUIA TO/I.

YCTpoHCTBO JIyHHOTO W COJHEYHOI'O KaleHaaps, MNpoOJieMbl MX COIJIACOBAHUSA
FOnmmaHckuii ¥ TpUropraHcKuil KaJleHIapH.

Hebecnasn mexanuka I'etmonenrpuveckas

cucTeMa Mupa

[IpencraBnenus o ctpoeHur CoOJHEYHOW CHUCTEMbl B aHTUUHBIE BpEMEHa U B
CpellHEBEeKOBbe. ['enmoneHTpyyecKkas CUCTEMa MHpa, [0Ka3aresbCTBO BpAILCHUA
3emmu Bokpyr Connna. Ilapamnakc 3BE3x M omlpenesieHHE pPAcCTOSIHUA 1O HUX,
HapcekK.

3axonbl Kenuiepa
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Otkpertre W.Kermiepom 3akoHOB JBIkeHMs IutaHeT. OTKpeITHME 3akoHa BcemupHOro
TaroTenuss 1 0600mEnHbIe 3akoHbl Kemepa. Omnpenenenrie Macc HeOECHBIX TEJl.
Kocmuueckne ckopocT

PacuéTel mepBoii U BTOPOH KOCMHYIECKON CKOPOCTH M UX (m3udeckuii cMbIc. [TonéT
FO.A. T'arapuna BOKpyr 3eMII 110 KpyroBoi opoure.

Me:kniaHeTHbIE epPesEeThI

[lonsAiTHe ONTMMANbHOW TPACKTOPHMM MMOJIETA K IUIaHeTe. Bpemsa mnonéra K IUlaHeTe U
J1aTbl CTApTOB.

Jlyna u eé Bausinue Ha 3eMJ110

Jlynnenii pensed um ero mpupona. IlpmwmBHoe B3ammoneiicTBue Mexay JIyHol wu
3emnéil. Ypanenue Jlynel oT 3emmm u 3amensieHue Bpainenus 3emin. [Ipeneccus
3€MHOM OCH U TPeABAPEHUE PABHOIC€HCTBUM.

CrpoeHue COTHEYHOM CHCTEMBI

CoBpemenHnbie npeacTaBieHus 0 CoJiHe4HOH cucTeMe.

CoctraB ConneuyHoi cucTeMbl. [lmaHeThl 3€MHON TIpymnbl U IUIAHETHI- TWTAHTBI, MX
npuHIMIanbHele  pazmmdusa. O6mako kometr Oopra u Ilosic Koiimepa. Pazmeps! Ten
COJIHEYHOU CUCTEMBI.

IInanera 3emus

®opma u pasmepsl 3emid. BHyTpeHnnee ctTpoenue 3emiy. Posib  mapHHKOBOTO
addexra B GopMUPOBAHIH KITMaTa 3EMIIH.

Ili1a"eThI 3¢ MHOI rPyNIIbI

UccnenoBanmss Mepkypust, Bewepslr u Mapca, ux cxoxects ¢ 3emuéid. Kak
MapHUKOBBIN A((EKT rpeeT MOBEPXHOCTh 3eMJM U TieperpeBaeT arMmocdepy BeHepsl.
Ecte mu xmHp Ha Mapce. DBomommws opOur crnytHukoB Mapca ®oboca u
Jernmoca.

Il1aHe THI-TUTAHTBI

Omwnueckue cBouctBa HOmurepa, CarypHa, Ypana u HenryHa. Bynkannueckas
nesiTeNbHOCTD Ha crtyTHuke FOmrepa Ho. Ilpupoia koen BOKpYT IUIaHET-TUraHTOB.
IInaneTbI-KapaAMKH U UX cBOlicTBA. Masble

Tes1a CoJTHeYHOM CHUCTeMbl

Ilpupona u nBwkenue actepounoB. Crermduka ABIWKEHUS TIPyHII acTEPOMIOB
TpositaeB u ['pexoB. [lpupona u nmwkenre komert. [losic Koimepa n O61ako koMmer

Oopra. [Ipuposa METEOPOB U METEOPUTOB.
MeTteopsl 1 METEOPHUTHI
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[Ipupona mamaromux 3BE3J, METEOpHbIE TOTOKM M HMX paguaHTbl. CBs3b MEXITY
METEOPHBIMU TMOTOKAaMH M KoMeTamu. [Ipupoja KaMEeHHBIX U JKeJIe3HbIX METEOPHTOB.
[Tpupo1a METEOPUTHBIX KPaTepOB.

IlpakTuyeckas actpoduzuka u puznka Coanua Meroasl

acTpo(pu3uYeCKHX M CCJIe10BAH Uil

YCTpOHCTBO M XapaKTepUCTUKH TEJIECKOTIOB  pedpakTopoB U pedIIeKTOPOB.
VY CTpOHCTBO PaiOTENECKOTIOB, PAAHOUHTEPPEPOMETPHI.

Coanne

OcHoBuble  xapaktepucTvkd CousHia.  OmnpenenieHue Macchl, TeMIeparypel U
xummaeckoro coctaBa Coummma. Crpoenue cosiHewHOH armocdepsl. ConHeuHas
AKTHBHOCTh M €€ BIMsSHUE Ha 3eMio 1 Ouocdepy.

Buyrpennee crpoenue CoJiHla

Teopetnueckuil pacu€t temneparypbl B 1eHTpe CosHua. SaepHblil HICTOYHUK SHEPruu
U TePMOSJIEpHbIE PEaKIMy CUHTE3a I'ejiisl U3 BOJOPOJIa, NEPeHOC JHEPrud M3 LEHTpa
ConHila HapyXy, KOHBEKTHMBHas 30HA. HeWTpuHHBINA Teleckom U HabJIIOACHUS MOTOKA
HeirpuHo oT CoJtHI.

3Bé3/1bI

OcCHOBHBIE XapaKTEePUCTUKH 3BE3]1

OrnpeneneHre OCHOBHBIX XApPAKTEPUCTHK 3BE3: MACChl, CBETUMOCTH, TEMIIEPATYPbl U
XUMUYIECKOTo cocTaBa. CrekTpanmbHas kinaccuukamms 3BE30 U €€  (u3uueckue
OCHOBBI. [[parpamMma «CHEKTPalIbHBIM KJIACC» — CBETUMOCTH 3BE3J, CBA3b MEXIY
MAacCCOU ¥ CBETUMOCTBIO 3BE3 L.

BHyTrpenHee cTpoeHue 3B€3/1

Crtpoenue 3Be3/1bl IMIaBHOM MocieoBaTeIbHOCTU. CTpoeHUE 3BE3

KPACHBIX TUTAHTOB M CBEPXTUI'AHTOB.

BeJbie kapaukH, HeHTPOHHBIE 3BE3/1bl, TYJIbCAPBI M YEPHBIE ABIPbI
Crpoenrie 3BE31 OenbIX KapiIMKOB U MpejeN Ha UX maccy — mpezen Yanapacekapa.

[Tynbcapsl u HelTpoHHbIE 3BE3ABL. [Ipupoaa 4EPHBIX IbIp U UX TAPAMETPBHIL.

JIBoliHbIE, KpAaTHBIE U MlePeMeHHbIE 3BE3/IbI

Habmonenuss 1OBOMHBIX ©  KpaTHBIX 3BE3]. 3aTMEHHO-TIEPEMEHHBIC  3BE3[IBI.
Onpenenenve Macc ABOMHBIX 3BE3M. [lynmbcupyronue nepeMeHHbIE 3BE3/bI, KpUBBIE
mMeHeHuss Osecka mnedenn. 3aBUCHMOCTh MEXAY CBETHUMOCTHIO M IEPUOIOM
nynscarmid y nedenn. lledennsr — masku Bo BeeneHHOM, M0 KOTOPBIM OTIPEIEISIOT

paccTostHUA A0 JaNE€KUX CKOIUIEHUH U TaJaKTHK.
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HoBble 1 cBepXHOBBIE 3BE3/1bI

XapaKTepPUCTUKU BCTIHIIIEK HOBBIX 3BE3]1. CBsA3b HOBBIX 3BE3]l C TECHBIMHU JIBOWHBIMHU
CHUCTeMaMH, COJepXkalluMHu 3Be3ay Oenblii kapouk. [lepetexanume BemecTBa U
SJICpHBIA B3pHIB HAa TIOBEPXHOCTH Oenoro kapiuka. Kak B3pbhIBalOTCS CBEPXHOBBIC
3BE31bl. XAPAKTEPUCTUKM BCIIBIIIEK CBEPXHOBBIX 3BE3[. [ paBUTAIMOHHBIN KOJUIAIC
Oernoro kapnuka ¢ maccoil YaHmpacekapa B COCTaBE TECHOW JBOMHOW 3BE3AbI —
BCIIBIIIIKA CBEPXHOBOM IIEPBOTO TWMA. B3pbhlB MacCHUBHOM 3BE€3/bl B KOHIE CBOEH
SBOJIIOIIMM — B3pBIB CBEPXHOBOW BTOpOTO THNA. HaOirojeHne OCTaTKOB B3pPHIBOB
CBEPXHOBBIX 3BE3 .

IBOJIIOLUA 3BE3/1: POKIEHHE, 5KU3Hb U CMEPTh 3BE3]1

Pacuér mpoAOJDKMTENBHOCTM  JKM3HM  3BE3J  pasHOM MacChl HAa  TJIABHOU
NnocjaeA0BaTeIbHOCTU. llepexon B KpacHble THUraHTbl M CBEPXTUTAHTHI TOCJE
ucueprnanuss  Bojopona. CrHokoiHas  3BOJIIOIWSI  MAJOMAacCHBHBIX  3BE3J, U
IPaBUTALMOHHBIA KOJUIANC M B3PBIB C 00pa3oBaHUEM HEWUTPOHHOM 3BE3[bl WM YEPHOU
JbIpbl MaCCHUBHOM 3Be3/bl. OmpeiesieHne BO3pacTa 3BE3HbIX CKOIUIEHWM M OTAEIbHBIX

3BE3/1 U TIPOBEPKA TCOPHH SBOJIIOIMU 3BE3I.

Muaeunpii lHyre

I'a3 u nbLIb B ['anakTHke

Kak  oOpasyrorcs OTpaskaTeJbHbIE TYMaHHOCTH. [Touemy CBETSATCS
nudQy3HBIE TYMAHHOCTH

Kak KOHLIEHTpUPYIOTCS ra30BbIE U MBUIEBBIE TYMAHHOCTH B [ anaktuke.

PaccesiHHbIe ¥ HIAPOBbBIE 3BE3/IHbIE CKOLJICHUSI

Habmonaembie CcBOHCTBa pacCesHHBIX 3BE3NHBIX  CKOMIeHwi. HaOiromaembie
CBOMCTBa IIAPOBBIX 3BE3MHBIX CKOIUICHWH. PacmpeneneHne W XapakTep JBIDKCHUA
ckormiennid B [amaktuke. Pacnpenenenuwe 3BE37, CKOIUICHWM, ra3a W IbUIA B
lNanaktuke.

CeepxmaccuBHas 4€pHasi Jplpa B IEHTPE [ alakTUKU U KOCMHYECKHE JTyUH.
NudpakpacHpie HaOMogeHUS ABWKEHHS 3BE3N B LEHTpe [ alakTuku
oOHapyxeHre B uUeHTpe  [anakruku CBEPXMaCCHUBHOM YEPHOH  JBIPBI.
Pacuér mapameTpoB CBEPXMACCHUBHOU  YEPHOU nbIpbl. HaGmronenus
KOCMMYECKHX JIy4E€M U UX CBS3b CO B3pbIBAMU CBEPXHOBBIX 3BE3 .

I'anakTuku

Kak kmaccudumpoBany ramakTikd 1o ¢opme M KaMepToHHas auarpaMma XaboOima.

CBolicTBa CIMpAIbHBIX, JIUIMIITHYMECKAX M HENPABWIBHBIX TalakTvK. KpacHoe
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CMEUICHUE B CIIEKTPAaX TAJTAKTUK M OIPEJIEJICHUE PAacCTOSHUSA A0 HUX.
3akon Xa00.J1a

Bpamienue raaktuk 1 TEMHasi MaTepys B HUX.

AKTHBHbBIE TAIAKTHKH U KBa3apbl

[Ipupoaa aKTHBHOCTU TAJAKTUK, PAJMOTAIAKTUKU M B3aUMOJICHCTBYIOIIME TaJIAKTHKHU.
HeoObraHbIe CBOMCTBA KBa3apoOB, UX CBS3b C SIPAMH TATAKTUK U aKTUBHOCTBIO Y€ PHBIX
JIbIp B HUX.

CxonieHusl TATaKTHK

HabOmonmaemble  CBOWCTBA  CKOIUICHWH TalakTHK, PEHITCHOBCKOE  HM3JIyYCHHE,
TEMIlepaTypa M Macca MEXTAIAKTHIECKOTO Ta3a, HeOOXOIUMOCTh CYIICCTBOBAHUS
TEMHON MaTepur B CKOIUICHMsAX TranakTuk. OIleHKa Macchl TEMHOM Marepud B
CKOIUICHUAX. SlyencTas CTPyKTypa pacrpe/ieIeHNUs] TAIAKTUKU CKOIUICHMA TaJIaKTHK.
Crpoenue u 3Boaonus BeeneHHou

Koneynocts M OeckOHeYyHOCTHL BcesleHHO — mapagokchl KJIacCHYeCKOM
KOCMOJIOTHH.

3aK0OH BCEMHPHOTO TSITOTEHUS U TPEJCTABICHUS O KOHEYHOCTH M OECKOHEYHOCTH
Bceenennoil. @oTOMETpHUYECKUIA TIAPAAOKC M MPOTUBOPEUYMA MEXKAY KIACCUUECKUMU
npe/cTaBlIeHUsIMH O CcTpoeHnd BcenenHoit u nHabmonenmsimu. HeoOxoammMocTs
NpUBJICYCHUST OOIIEH TEOPUM OTHOCUTEIIHHOCTH JJISI TIOCTPOCHHUS MOl BeeneHHOM.
CBsi3b MEX]ly T€eOMETPHUYECKHUX CBOMCTB MpocTpaHcTBa BeeneHHoi ¢ pacnpeneneHue M
Y IBIDKCHAEM MAaTE€pUH B HEW.

Pacuupsiromascs Beenennas

CBsi3b cpellHed IUIOTHOCTH MaTepu C 3aKOHOM PACIIUPEHHS U TeOMETPUYECKUMU
cBorctBamMu BcenenHoil. EBkaMaoBa W HEEBKIMAOBAa reometpus BceneHHOIL
Ornpenenenue paauyca u Bo3pacta BeeneHHoil

Moaens «ropsiuei BceneHHO» U peIMKTOBOE M3ITy4d€HUS

OO6pazoBaHue XMMUYECKHX JIeMEHTOB BO Bcenennoil. O6unue renms Bo BceneHHoi
U HEoOXOIUMOCTh OOpa3oBaHMs €ro Ha paHHUMX JTarax A3BOJIOLMM BceleHHOMN.
HeoOxonuMocTh HE TOJBKO BBICOKOW IUIOTHOCTH BEIECTBA, HO M €ro BHICOKOU
TEMIIEPATYypbl HA PaHHMUX ATalax 3BoJiolMy Bceenennoil. PenukToBoe u3nmydyeHune —
M3JIy4€HUE, KOTOPOE OCTaIOCh BO BceneHHOWl OT ropsiiero M CBEPXIUIOTHOTO

COCTOSAHUA MAaTCprM Ha PaHHUX

sTanmax xkm3HM Bcenennoil. HaOmromaembie CBOWCTBA PEJIMKTOBOTO HM3ITYYCHUS.

[louemy HeoOxoaumMo mpuBIeYEHHE OOHIEH TEOpPUM OTHOCUTEIBHOCTH A

20



MOCTPOEHUS MOJ1eJ1 BeenneHHO M.

CoppemMeHHbIC NPOGIEMEI ACTDOHOMUHH

YckopenHoe pacuuupenne BceeseHHO U TEMHAas JHeprust

Habmonenus cBepxHOBBIX 3BE37M | Thma B nmanékux TrajlakTHKaX M OTKPBITHE
YCKOpPEHHOro pacuvpenust BceeneHHOW. OTKpbITHE CWIbI BCEMUPHOTO OTTAJIKUBAHUS.
TémHaa sHeprus yBenumuuBaeT maccy Bceenennoi nmo mepe e€ pacmumpenus. [Ipupona
cwibl BCceMUpHOro OTTalKuBaHus.

OOHapyskeHHe NJIaHeT BO3J1e IPYTruX 3BE3 /1.

HaGmonenns 3a OBWKEHHEM 3BE3N W OMNPEACNICHUS MacC HEBHANMBIX CITyTHHUKOB
3BE3/], BO3MYIIAOIIMX WX MPIMOJMHENHOE JBIKEHHE. MeToabl OOHapyXeHus
sKk3omiaHeT. OleHKa YCJIOBHH Ha MOBEPXHOCTAX 3K3o0IuaHeT. [louck 3K30IUIaHeT ¢
KOM(OPTHBIMU YCJIOBHSIMU JUJIS )KU3HU HA HHUX.

IMonckm xxu3Hu U pasyma Bo Bceesiennou

Pa3Burre mpencTaBieHMI O BO3ZHMKHOBEHMH M CYHIECTBOBAHMU XM3HM BO BceneHHOI.
CoBpeMEHHBIE OLIEHKM KOJIMUECTBA BBICOKOPA3BUTHIX IWBWIM3aIMA B [ anakTuke.

ITombITKH O6Hapy)KeHI/I}I M IMOCBUIKHM CHUI'HAJIOB BHC3CMHBIM HHUBWIM3allAM.

ITPUMEP PABOYEM ITPOI'PAMMBbBI
[Inanupyemblie pe3ysbTaThl OCBOSHHS ydeOHOTO mpeameTa rno uroram oOy4denus B 10

KJacce:

[Tosyuuts TpencTaBieHUss O CTPYKType M Macmtabax BceneHHoit u mecte
YyeJoBeKa B HEl. Y3HaTh O CpeacTBax, KOTOPHIE HCIOJIb3YIOT aCTPOHOMBI, YTOOBI
3arJIIHYTh B CaMble yIIEHHBIC YTOJKH BCeneHHOW W He TONBKO YBUIETh HEeOECHBIE
Tela B HEAOCTYNHbIX C 3€MJIM JMana3oHax [JMH BOJIH 3JIEKTPOMArHUTHOTO
IBIyYCHUs, HO M y3HaThb O HOBBIX KaHAJIAaX TMOJYYCHUS HMHPOpPMAIMH O HEOECHBIX

T€JIaxX C IMOMOUIIBIO HCI\/'I'I'pI/H-IHBIX 1 I'paBUTAIMO HHO-BOJHOBBIX TCJICCKOIIOB.

VY3HaTh O HAOMIOJa€MOM CJIOKHOM JBWKeHUM TwiaHeT, Jlyael u CouHia, ux
untepnpetaimy. Kakyio posnb wrpamu HaOmonenus 3atmennid Jlyast u CosHia B
KIBHM OOIecTBAa W MCTOpUS HMX HAydyHOro oOOBscHenusa. Kak Ha ocHOBe

ACTPOHOMHUYCCKUX SIBJICHUM JIIOAW HAYYWINCh WM3MCEPATH BPECMA U BCCTU KAJICHAAPb.

VY3Hate, Kak OJylarojaps pa3BUTHIO ACTPOHOMHM JIFOAM TIEPEILIM  OT
NPE/ACTABICHUS  TCOICHTPUUECKOW  CHCTEeMBl  MHpa K  PEBOJIOIMOHHBIM
NPE/ICTABJICHUSAM TEJMOICHTPHIECKOW CcHUCTeMbl Mupa. Kak Ha OcCHOBe TOCienHel
OBUIM OTKPBHITHI 3aKOHBI, YIPABIIONIME JIBIKCHHEM IUIaHET, M TIO3HEE, 3aKOH

BCEMUPHOTO TATOTEHHUS.
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Ha npumepe wucnonb3oBaHMs 3aKOHa BCEMHUPHOTO TATOTEHHS IOJIyYUTh
NPEACTABICHUI O KOCMHUUYECKHX CKOPOCTSAX, HA OCHOBE KOTOPBIX pacCUUTHIBAIOTCS
TPAaCKTOPHM TOJETOB KOCMHMYECKUX allaparoB K IUIAHETaM. Y3HaTb, KaK MPOSIBISIET
ce0s BceMHpHOE TATOTCHUWE HAa SIBICHWIX B cucTeMe 3eMisi—JIyHa, W 3BOJIOIMIO
9TOW CHCTEMBI B OYyIyIIEM.

. VY3HaTh O COBpPEMEHHOM TIpeACTaBieHUH, O cTpoeHud CoJIHEUHOU
CHUCTEMBI, O CTPOCHMH 3€MJIM KaK IUIaHETHl W TPUPOJE MApHUKOBOTO 3PdexTa, 0
CBOMCTBaxX IUIAHET 3E€MHOM Tpymmbl W IUIAHET-TWTAHTOB M 00 HCCJEIOBaHMAX
acTepouI0B, KOMET, METEOPHTOB M HOBOTO KJIaCCa HEOECHBIX TEJ KapJIMKOBBIX IUIAHET.

. [Tonmyaurs mpencTaBieHHe 0 METOaX acTPO(PM3HMIECKUX UCCIIEOBAHAA 1
3aKOHaX (U3MUECKUX, KOTOpbIE MCHOIB3YIOTCS ISl M3ydyeHHs (U3HMUECKH CBOICTB
HeOECHBIX TeJl.

. V3Hare npupoay CoJiHIIA M €r0 aKTUBHOCTH, KaK COJIHEYHAs aKTUBHOCTH
BIMSIET Ha KiuMmar U Ouocdepy 3emid, Kak HA OCHOBE 3aKOHOB (DM3MKH MO>KHO
paccunTath BHyTpeHHee cTpoeHue COJIHIA M KaK HaOJIOJICHUs 3a MOTOKaMU HEUTPHHO
oT CoJHIa HOMOIIM 3arisiHyTh B LEHTp COJHIA U y3HAaTh O TEPMOSIIEPHOM MCTOYHHKE
SHEPrUN.

. V3HaTe, Kak ONpPENEJSIIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3N M HX
B3aUMOCBSA3b MEXIY COOOM, O BHYTPEHHEM CTPOECHMH 3BE3/] M UCTOUHMKAX MX YHEPIHM;
0 HEOOBITHOCTH CBOMCTB 3BE3] OCIJBIX KapiMKOB, HEHUTPOHHBIX 3BE3/ M YEPHBIX JIBIP.
Y3HaTh, KAK POXKIAIOTCS, )KUBYT U YMHUPAIOT 3BE3IBI.

. Y3Hath, KaK 1Mo HaOJIIOICHISIM TTyJIbCUPYIOIIUX 3BE3 T 1Ieer ] OTIpe 1eIIsTh
paccTosiHMs 0 JPYruX TalakTHK, KaK acTPOHOMBI M0 HAOMIOJACHUSIM JBOWHBIX U
KpaTHBIX 3BE3] ONPEAEIIIIOT UX MACCHI.

. [losryyuts mpencTaBlEHHS O B3pPbIBAX HOBBIX U CBEPXHOBBIX 3BE3J U
y3HaTh Kak B 3BE37aX 00pa3yroTCs TAKEbIE XMMUYE€CKHUE SIEMEHTHI.

. VY3Hate, kak ycTpoeHa Hama [amaktuka — Mueunsnit Ilyts, Kak
pacmipesiesieHsl B HEH paccesiHHble W 1IapoBble 3BE3JIHbIE CKOIUICHWS M OO0JaKa
MEX3BE3HOTO Taza U mbUM. Kak ¢ momoipio HaOmoJeHui B MHPPAKPACHBIX JTydax
YAQJIOCh MPOHMKHYTh YE€pE3 TOJIILYy MEX3BE3IHOTO raza U IbUIM B LEHTP | anakTukw,
YBUZIETh JIBWKEHUE 3BE3/] B HEM BOKPYT CBEPXMAaCCUBHOM YEPHOU JBIPHI.

. [losyuurs mnpencTaBlIeHHE O Pa3IMYHBIX THUMNAX TaJAKTUK, Yy3HAaTh O
NPOSBJICHUAX AaKTUBHOCTU TAJIAKTHUK MW KBa3apoB, pAaclpelle/IeHHH TalakTHK B

NPOCTpPaHCTBE U (POPMUPOBAHNN CKOIUICHUN U TYEHCTON CTPYKTYPhI UX PacTpe/eICHHS.
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. VY3HaTh O CTPOCHMHM U 3BOJIOIMM YHUKAJIbHOTO 00bekTa Bcenennoil B
nesioM. [Ipocienurs 3a pa3BUTHEM TMPECTABICHUM O KOHEUHOCTH M OCCKOHEYHOCTH
BcenenHoit, 0 pyHIaMEHTATBHBIX MapaJoKcax, CBI3aHHBIX C HUMMU.

. [ToHsATh, KaK W3 HAOIOIAEMOTO KPAaCHOTO CMEIICHUS B CTIEKTPaX JTaTEKHX
TJIaKTHK NPUIUIM K BBIBOAY O HECTAlMOHAPHOCTH, pacluMpeHuu BceneHHoil, u, 4To B
nponuioM oOHa ObUla HE TOJBKO IUIOTHOW, HO W TOpSYEH M, YTO HaOJIOIaeMoe
PEIMKTOBOE M3ITyYEHHE TIOJITBEPAKIAET ATOT BAKHBIN BBIBOJI COBPEMEHHOM KOCMO JIOTHH.

. V3HaTh, KaK OTKPBUIM YCKOPEHHOE pacllIvpeHre BCeleHHOM U ero CBSI3bI0
¢ TEMHOM HEPruev M BCEMHUPHOM CWION OTTAIKMBAHWS, NPOTUBOCTOSIIEH BCEMHUPHOU
CHJIE TATOTCHUS.

. VY3Hath 00 OTKPBHITUM DK30IUIAHET — IUIAHET OKOJIO JPYTUX 3BE3 H
COBPEMEHHOM COCTOSIHIM MPOOJIEM bl IOMCKA BHE3EMHbBIX IMBWIM3ALMI U CBSI3HM C HUMHU.

. Hayuurbcs mpoBoAuTh mnpocTeiivie acTpOHOMHUUECKUE HaOJIIOICHUs,
OPUEHTUPOBATHCS CPENIM APKUX 3BE3J U CO3BE3AMMN, MI3MEPATH BbICOTHI 3B€3/1 1 CoJHILa,
ONpEAENATh ACTPOHOMMYECKMMHM METOJAMHM BpEMs, IIMPOTY M JOJCOTYy MEcCTa
HaOmoieHnl, mMepaTs nuametp CoJHIIA U M3MEPATh COJHEYHYIO aKTHBHOCTh MU €&

3aBUCHMMOCTDb OT BpCMCHH.

TEMATHYECKOE IIOYPOUYUHOE IIVTAHUPOBAHUE
B mocobwm maHpl peKOMEHIAIMM MO W3YYEHHIO TEeM, COCTAaBIIIOIIMX COJIep)KaHNe

Kypca actpoHomun 10 kmacca 6a30BOro ypoBHs: CHavyajga NMPHUBOJUTCS OCHOBHAs IIEJb
VBYYCHHUS TEMBI, 3aT€M NIOYPOYHOE IUIAHUPOBAHNE W PEKOMEHIAIMH K KKIOMY YPOKY.
IToypounoe miaHMpoBaHWe paccYUTaHO Ha 1 4 acTpoHOMUM B HEAENIO M MOCTPOCHO

CJIeIYIOIIM 00pa3oM: TeMa ypoKa — OCHOBHOM, M3y4aeMblil B KJIaCCE MaTepHall.

BBenenne B actpoHomuio (2 1)

llenp w3ydeHwss [JaHHOW TeMbl — TIO3HAKOMHUTH Y4YallUXCS C OCHOBHBIMHU
aCTPOHOMUYECKUMHU 00beKTaMy, 3anonHionmMu Beenennyro: mianetamu, ColtHIEM,
3BE3MaMK, 3BE3HBIMM  CKOIUICHHSIMM, TaJAKTUKAMK, CKOIUICHUSMHU  TaJlaKTHK;
GIBHUECKIMU  TPOIIECCaMK, TPOTEKAIONMMU B HHX W B OKpPYXKaOIIeM UX
NPOCTPAaHCTBE. ~ Ydamuecs  3HAaKOMATCS  C  XapakTepHBIMH  MacIiTabamuy,
XapaKkTepI3YIONMMH CBOMCTBA 3THX HEOECHBIX Tell. Tarkke NMPUBOASTCS CBEACHHS O
COBPEMEHHBIX ONTHYECKUX, HMHPPAKPAaCHBIX, PaJHO-, PCHITCHOBCKHX TEJIECKONAX H
ob6cepBaropusax. Takum 00pa3zoM, ydamuecs: 3HAKOMATCS ¢ TeMH HeOECHBIMH TeJIaMU U
00beKTaMH, KOTOphIE OHHM B JajbHEHIIEM OyAyT TOApOOHO HM3ydaTh Ha YpOKax

ACTPOHOMMUM.
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AcTpomeTpus (5 4)

[lenpro ¥3ydeHWs MaHHOW TeMbl — (OPMHUPOBAHME Yy YYaIlUXCS O BHIE 3BE3THOTO
HeOa, pa3OMEHMM €ro Ha CO3BE3/JWsi, HMHTEPECHBIX OOBEKTaX B CO3BE3AMAX U
MU]OJIOTUM CO3BE3/Wii, PAa3BUTHM aCTPOHOMHM B aHTUYHBIE BpeMeEHa. 3agada

y4aluxcs NpocCieINnTh, KaK NEPeXo OT OPUEHTAIMU IO

CO3BE3IMSIM K HCTIOJIb30BAaHMIO HEOECHBIX KOOPIMHAT TIO3BOJI B KOJMYECTBEHHOM
OTHOUIIEHWH M3Yy4YaTb BUIWMbIC IBIDKEHUA Tell. Takke LeNblo SBISIETCS M3Y4YEHHE
BunuMoro aBwkeHus: ConHia, JIyHbl M IUTaHET M HA OCHOBE 3TOTO — TOJy4YEHHE
MPEJICTABJIICHASI O TOM, KaK aCTPOHOMBbI HAyYWINCh IPEJCKAa3blBaTh 3aTMEHUS;
MONMYYeHUsT TpPEACTaBIeHUs 00 OJHOW W3 OCHOBHBIX 3a7ad AacTPOHOMHUM C

I[pCBHGﬁH.IHX BpCMéH — MBMEPCHUN BPEMEHU U BEACHNN KaJICHOaps.

He0ecnast mexanuka (4 1)

[lenp m3yueHuss TeMbl — pa3BUTEE NPECTABICHU O cTpoeHUA COJTHEUHOW CUCTEMBI:
TEOLICHTPUUECKAs U TeJIMOLICHTPUIECKIE CUCTEMBI MUpa; 3aKOHbI Keruiepa o JBIKeHUN
IIaHET M WX 00001eHne HBIOTOHOM; KOCMHYECKHE CKOPOCTH M MEIKIUIaHCTHBIE

MIEPEJIETHI.

Crpoenue CoiHeuHol cucTembl (7 1)

Hens m3yueHus TeMbl — MOJyYUTh Mpe/icTaBleHHe O CTpoeHud COJTHEYHOUW CUCTEMBbI,
myduth (pmudeckyro npupoay 3emum U JIyHbBI, SIBJICHHS TPWIMBOB W TPEIECCCUH,
NOHATHh (MBUYECKHE OCOOCHHOCTH CTPOCHMSI IUIAHET 3E€MHOUM TpyImibl, IUIAHET-
TUrAaHTOB W IUIAHET-KAPJIMKOB; Y3HaThb 00 OCOOCHHOCTSIX TPUPOIBI W JBWDKCHUS
acTepOUAOB, MOJYYUTh OOIIME MpEJACTABICHUA O KOMETax, METeopax M METeOpUTax;
y3HaTh O Ppa3BUTHM B3IVIJA0OB Ha TNpoucxokaeHue CoJHEUHOW CHUCTEMBI U O

COBPEMEHHBIX TPE/ICTABJICHUSIX O €€ POUCXOK/ICHHH.

AcTpodusuka u 3Bé31Has acTpoHoMus (9 1)

Llenp m3ydeHUss TeMbl — TOJYyYUTh TPEACTABICHWE O Pa3HbIX THIAX ONTHYECKHX
TEJIECKOTIOB, PAJMOTENIECKONaX M METOJax HaOJIOJICHUH C

X TOMOIIBI0; O METoJax W pe3ynbrarax Habmomaennii CoJiHI[a, €ro OCHOBHBIX
XapaKTePUCTUKAX; O TIPOSBICHUWSIX COJIHEYHOW AaKTHMBHOCTH M CBSI3aHHBIX C HEH

nporeccax Ha 3emie U B Omocdepe; 0 TOM, KaK aCTPOHOMBI y3HAIM O BHYTPEHHEM
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ctpoernu CoiHIIZ M Kak HAOMIONEHWS] COJIHCUHBIX HEWTPUHO TOATBEPIWINA HAIIN
npefcTaBieHuss o Tporieccax BHyTpu CoOJHI[A; TMOJNYy4YUTh TpeCTaBieHUE: 00
OCHOBHBIX XapakTEpPUCTHUKaX 3BE3J], MX B3aUMOCBSI3HM, BHYTPEHHEM CTPOCHUU
3BE3]] Pa3MYHBIX THIIOB, TIOHATH TPUPOIY OEJBIX KapJIMKOB, HEWTPOHHBIX 3BE3]
U YEPHBIX JBbIP, y3HaTb Kak JBOMHbIE 3BE3Jbl IIOMOTAKOT OIPEJECIIUTh MAacChl
3B€3/1, a IyJbCHUPYIOIIME 3BE3NBI — pacCTOSIHUA BO BCENeHHOW; NOJIy4HTh
NpeJCTaBJICHUE O HOBBIX M CBEPXHOBBIX 3BE3/]aX, y3HAaTh, KaK KMBYT U yMHPAIOT

3BE3 LI

Muaeunbrii ITyts — nama lanakruka (3 4)

[less m3ydeHne TEMbI — MOJYYUTh MPEICTABICHUE O Hamewl ['anaktuke — MieqyHOM
[TIytn, 06 oObekTax, €€ COCTaBJIAIOLIUX, O paclpeeNieHHd ra3a U TMbUIM B Hel,
pacCessHHbIX M  IIAPOBBIX CKOIUICHWSIX, O €€ CIHMpaJbHOW CTpyKType; 00
UCCIIeIOBaHMM €€ TEHTPATHHBIX O0JIACTeH, CKPBITHIX OT HAC CIIHLHBIM TOTJIOLICHAECM
ra3oM W TbUIBIO, a TAKXKE O CBEPXMACCHBHOW YEPHOH JbIpe, PacTioJIOKEHHON B CAMOM

ueHrpe ['anmakTuku.

I'anaktuku (3 4)

Lenp m3ydeHuss TeMbl — TIOJYyYWUTh TPEACTABICHAEC O Pa3JIMUHBIX THUIAX TAIAKTHK,
00 ompeeneHn pacCTOSTHUN 10 HUX 10 HAOJIFOJEHUSIM KPAacHOTO CMEIICHHs JIMHUN B
UX CIEKTpaxX, U O 3akoHe XalOO0sa; O BpallleHWd TaJaKTUK W CKPbITOM TEMHOMU

MacCbl B HHX; TIOJYYUTb
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MpeaCTaBJICHUC 00 aKTMBHBIX TajJlaKTHUKax M KBasapax " O (1)I/I3PII-ICCKI/]X nponeccax,
MPOTCKAIOIMUX B HUX, O PACHPCACIICHHUN T'aJlaKTUK W HX CKOIUICHUI BO BCGHGIMOﬁ, (¢}

TOpAYEM MCKTATAKTUICCKOM Ia3€, 3allOJIHAOINM CKOIUICHUS I'aJIaKTHK.

Crpoenue u 3o 101 us Beesennoii (3 u)

Lenp m3ydeHuWs TeMbl — TIOJYYHUTh TIPEIICTABICHHE OO YHHKAILHOM OOBEKTE —
Bcenennoii B menoM, y3HaTh Kak pEUIAeTCA  BONPOC O KOHEYHOCTH WIA
OeckoHeyHOCTH BceneHHOHW, 0 Mapagokcax, CBS3aHHBIX C 3THM, O TEOPETHIECKUX
HOJIOKEHUAX OOMIeH TEOpHH OTHOCHUTEIBHOCTH, JIEKAIMIMX B OCHOBE TMOCTPOCHUS
KOCMOJIOTHYECKUX MoJiesiell BceneHHOM; y3HAaTh Kakue HaOMIOECHUsS TMPUBEIH K
CO3JIaHMIO0 pacumpsonieics Moaenu BeeneHHol, o paguyce u Bo3pacte BceeneHHOH,
O BBICOKOM TeMIlepaType BEILECTBA B HayalbHble MEPUOJbI XM3HU BceneHHol u o

npupoac pCJUMKTOBOTO UM3JIydCHUA, O COBPCMCHHLIX Ha6J'IIOI[CHI/I}IX YCKOPCHHOTO

pacuupenusi BeeneHHoil

CoBpeMeHHbIE TPo0IeMbI acTpoHOMEUH (3 )

[lenp m3ydeHuss NaHHOM TeMbl — IO0Ka3aTb COBPEMEHHBIC HAIpPABICHUSA W3y4YCHUS
Bcenennoii, paccka3are O BO3MOYKHOCTH OIPENEJICHUS PACCTOSIHAM 1O TaaKTUK C
MOMOIIbI0  HAOJIIOJICHMHA CBEPXHOBBIX 3BE3A U 00 OTKPBITHM YCKOPEHHOTO
pacumpenuss BceneHHOM, O poiaM TEMHOW OSHEPrMM W CHWIbBl  BCEMHUPHOTO
OTTAJKMBAHWS; ydYallUecs TMOJIydaT MpeACTaBlIeHHe OO0 OSK30IUIaHeTaX M IIOWCKE
9K30IUIaHET, OJAarompusTHBIX IS JKH3HM; O BO3MOJKHOM YHCIIE BBICOKOPA3BHUTHIX
IMBWIMB3AIMKA B Hamied Il 'amakTuke, O METOAAaX MOMCKAX JKM3HA M BHE3EMHBIX

IMBWIMBALMI ¥ MpoOJeMax CBS3U C HUIMU.

TEMATUYECKOE IIOYPOYHOE IINTAHUPOBAHHUE
(1 4B Henemo, Bcerosal roa
00yuenus 354, 3 HUX 1 14—
pe3epBHOE BpeMsl)

Ne Tema Ilennocmmnoe
Hanolinenue ypoka

1 BeeieHre B aCTpOHOMHUIO Kb, npupoza

2 3BE3aHO0€E HEOO Hctrna

3 HebecHble KOOpIMHATEL CBo60y1a, 4eCTb U

JOCTOHUHCTBO
4 Bunnmmoe nBwkenre wiadeT u CoJHia CBoOozia, yecTh 1
JOCTOUHCTBO

S JlBwxenre JIyHbI ¥ 3aTMEHUS Vctuna, Tpyn

6 BpewMst 1 KaneHaaphb VcTuna, Tpy

/ CuctemMa Mupa Hctuna, Tpyn
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8 3akoHbl Kermepa nBwkeHus IUIaHET Uctuna, Tpyn
9 Kocmudeckne CKkopoCTH M MEXKIUTaHE THBIE Wctuna, Tpyn
e PEJIETHI
10 CoBpeMeHHbIE MPEACTABICHUS O CTPOCHUM M COCTAaBE Tpyn
CosHeuHO# crucTeMbl
11 [TnaneTa 3emiis Tpyn, TBOpUECTBO,
100po
12 Jlyna u e€ BiusiHue Ha 3eMITIO Tpyn, TBOpUECTBO,
100po
13 [1naseTHI 36 MHOM TPYIIIBI Hctuna
14 [TnaseThl-ruranTel. [I1aHeThI- KapIMKu HcTuna
15 Marpie Tena COTHEUHON CHUCTEMBI HcTrra
16 CoBpeMeHHBIE TPEICTABICHIS O MPOUCXOK/IEHUH Tpyn, TBOpUeCTBO,
CoJHEeYHOU CHCTEMBI 100po
17 MeTo 161 acTPO YUBUIECKUX HCCIIe10BaHUI ITpupona
18 Counaie Tpyn, TBOpUECTBO,
100po
19 BHyTpeHHee cTpoenue 1 uctounuk sHeprun CoJtHia [Tpupona, nctuHa
20 OCHOBHBIC XapaKTEPUCTUKU 3BE3]T [Tpupoa, nctuHa
21 Berbie KapiMKy, HEHTPOHHBIC 3BE3[IbI, YEPHBIC BIPHL. Hctuna
JIBO¥iHbIC, KpaTHBbIC U MIEPEMEHHBIC 3BE3/IbI
22 HoBble 1 cBEpXHOBBIE 3BE3bI Tpyn, TBOpUECTBO,
n00po
23 DBomoLs 3BE3]1 Tpya, TBOpUeCTBO,
100po
24 I'a3 u meUTh B [anakTuke Tpyx, TBOpUeCTBO,
100po
25 PaccesiHHbIe 1 1apoBbIe 3BE3HBIE CKOIUICHUS [Ipupona, Tpyn
26 CeepxmaccuBHast 4€pHast JIbIpa B IeHTpe MIICYHOTO Tpyx, TBOpUECTBO,
[Tyt 100po
27 Knaccudukaimsi ramakTuk Tpyn, TBOpUECTBO,
100po
28 AKTHBHBIC TaJIAKTUKU M KBa3aphbl VctuHa
29 CKOIUICHUS TaTaKTUK Tpyn
30 KoneyHocTh ¥ OCCKOHEYHOCTh  BcesieHHOT. Tpya, TBOpuecTBO,
Pacmmmpstromasicss Beenennas n06po
31 Monens «ropsiueit BcesieHHOI» U peTMKTOBOE Tpyn, TBOpUECTBO,
M3ITy4EeHIE 100po
32 YckopeHnHoe pacuivpenue BeeneHHol u TEMHast UctunHa, npupoaa
SHEPrHsi
33 OOHapy>KeHHe TUIaHeT BO3JIE APYTHX 3BE3[T HcTuna, npupoaa
34 [Towuck >xm3HM 1 pasyma Bo BcenenHoit HcTtuna, mpupona
35 Pe3epBHblii ypok . [IpomesxyToyHas arrecTarysl. Vctuna, npupona
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