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BBEJEHHE
AcTpoHOMHS 3aHHUMaeT 0co0O0€ MECTO B CHCTEME €CTECTBEHHO-

HAayYHBIX 3HAHWH, TaK Kak OHa 3aTparuBacT TJIyOMHHBIC BOIPOCHI
CYIIECTBOBAHMS  4YellOBeKa B  OKPY)KalIIeM MHpe ©W B  HeH
KOHIICHTPUPYIOTCSI OCHOBHBIE TIPOTUBOPEUHS MEXKTy OBITHEM YEIOBEKa U
ero co3HanueM. Ha mpoTsKeHUU ThICSYENIETUH aCTPOHOMUS IIarajia B HOTY
¢ punocodueit u penurueit, nHGopmalen, MOYEPIHYTON U3 HAOTIOJECHUN
3BE3IHOTO Heba, MUTaja BHYTPEHHHWA MHpP YEJIOBEKa, €ro PEIMTHO3HBIC
nmpeacTaBieHuss 00 okpyxkaromeMm mupe. Bo Bcex apeBHuX umocodcekux
IIKOJIAX aCTPOHOMHMSI 3aHMMaia BeAyIlee MEeCTO. TaK KaKk acTpPOHOMHUS HE
3aTparvBajia HEMOCPEICTBEHHO YCIOBHSI )KU3HU M JICSITCIIbHOCTH YEIOBEKa,
TO IOTPEOHOCTh B HEW BO3HHKAJA Ha 00JIee BHICOKOM YPOBHE YMCTBEHHOTO
U JTyXOBHOTO pa3BUTHS 4YEJIOBEKa, W IIO3TOMY, OHa OblJa JOCTyITHA
MOHMMAaHHUIO Y3KOTO Kpyra oOpa30BaHHBIX JOJCH.

Bcé coBpeMeHnHoe ecTecTBO3HaHUE: (PU3MKa, MaTeMaTHKa, reorpadus
U JpyTHEe HAyKH — THUTAJIOCh W Pa3BUBAIOCH OJlaromaps pa3BHTHIO
actpoHoMuu. JlOCTaTOYHO BCIOMHHUTH MEXAaHHWKY, MAaTeMaTHYECKUI
aHaju3, pa3BUTbie HBIOTOHOM W €ro ImocienoBaTelssMd B OCHOBHOM LIS
0oOBbsICHEHHsI JBWKEHUs HeOecHBIX Ten. COBpEeMEHHBIC UACH W TECOPHM:
oO1asi Teopusi OTHOCUTENBHOCTH, (PU3UKA SJIEMEHTAPHBIX YaCTHI[ — BO
MHOTOM 3WKIYTCS Ha JOCTH)KCHUSX COBPEMEHHOW aCTpOHOMUH, TaKHUX €€
pasnenoB, Kak acTpoPpU3NKa U KOCMOJIOTHSI.

UtoObl  MpaBWIBHO  TIOHSITH  COBPEMEHHOE  E€CTECTBO3HAHHUE,
HEOOXO0MMO HM3y4yaTh aCTPOHOMHIO, POHMU3BIBAIOIIYIO €r0 M JICXKAIIYIO B
€ro OCHOBax. MHOTHE CIEeNHUAIMCTHI CYUTAIOT, YTO BOOOIIIE MPETOIaBaHKe
CCTECTBO3HAHUSA HAJNO IIOCTPOUTH HAa OCHOBE €ro acTPOHOMHYECKHUX

KOpHeﬁ. HO—BI/IJII/IMOMy, TaKkou moaxoa ITIO3BOJHUT HE TOJIBKO ITIOBBICHUTDH



KaueCTBO €CTECTBEHHO-HAYYHOTO0 OOpa3oBaHMs, HO W PEIIUTh MpobdieMy
MOTEPH MHTEpECa yJaINXCsl K U3yUYCHHUIO €CTECTBEHHBIX HAaYK.

[legaroru-ncuxonoru  MPEeAynpexaaroT o0  OMacHOCTH  TaKou
OpraHu3anuu OO0y4YeHHUs, KOrJa YYEHUKOB MOOYXKIAIOT OPUCHTUPOBATHCS
Ha OIIEHKY YYHUTEJs, a HE BBIMOJHATH 3aJ]a4u C 1EJbI0 HAWTH MPaBUIIBHOE
pemenrie. OHU 0c000 MOTYEPKUBAIOT, YTO UHTEPEC JIeTeH K OOYUEHUIO BO
MHOT'OM 3aBHCHUT OT T€X BHYTPEHHHX Harpaj, KOTOPbIMHU OHH MOOUIPSIOT
ce0si, ocBaMBasi HOBBIM Marepuajn. YUYEHHK MPUOOPETAET YBEPEHHOCTh B
CBOMX CHJaX H CHOCOOHOCTSIX, CHPAaBISASACh C OYEPETHOM 3amayew,
OTKpbIBas 1Jisg ce0si HOBYIO 3aKOHOMEPHOCTb, OH YYHUTCS HA MPAKTUKE —
TaK ke, KaK 1 B3pOCJIbIE.

[Ipennaraemoe mocoOue  aapecoBaHO  y4yUTENIAM  (PU3UKU U
acCTpoHOMHH, PabOTaIOMMM IO aBTOpPCKOM mporpamme B.M. Yapyruna,
UCITIOJIB3YIOIINM B paboTe yueOHUK JJaHHOTO aBTOpA.

B nmocobun naHbl peKOMEHAAIMU M0 U3YYEHUIO TE€M, COCTABJISIOIINX
conepxanue Kypca actponomuu B 10 mimm 11 kmacce 6a30BOro ypoBHS.
Conepxxanue Kypca peanusyercs B TedeHue ojHoro roja (B 10 wmm 11
KJ1acce) 3a 36 yacoB u3 pacuéra 1 4 B Heneno. DTOT JUMUT BPEMEHHU U
oOycnaBiuBaeT psjJ METOJUYECKHX OCOOCHHOCTEH Kypca: CHauajia
MPUBOJUTCS OCHOBHAS 11€JIb U3YYEHUS TEMbI U TPEOOBAHUS K MOJTOTOBKE
yyaluxcsi, 3aTéM — MOYPOYHOE IUIAHUPOBAHME M PEKOMEHIAIMU K
KXKJIOMY YPOKY.

Marepuan ydeOHHMKA BKJIIOYAET ACBATh TEM, Kaxaas M3 KOTOPBIX
pasneneHa Ha maparpadsl. [lepen xaxmon Temoil B pyopuke «KopoTko o
TJIABHOM...» TIPUBOJUTCS WHTEPECHBIM HaydHbIA (haKT UM BHICKA3bIBAHHE

OZHOTO U3 BEJIMKUX YUEHBIX, KOTOPBIE OTPAKAIOT CYTh COAECPKAHUS TEMBI.



[laparpad HaumHaeTrcs ¢ BBOIHBIX pyOpuk «Bwl y3Haere...»,
«Bcnomuurte...». PyOpuka «Bbl y3Haere...» 3HAKOMUT C OCHOBHBIMHU
BOIIPOCAaMH, KOTOpbIe M3ydaroTcs B maparpade. PyOpuka «BcnomawuTe...»
MOACKaXET, YTO HEOoOXOAMMO BCIOMHUTH U3 paHee H3YUYEHHOTO
Martepuasa, Jjisi Toro 4ToObl YCBOUTh HOBBIM MaTepuall.

OcHOBHOUM TeKCT maparpada CONPOBOXKIAIOT PYyOPUKH, KOTOPHIE
MOMOTYT ITy0Xe MOHITh Hanbosiee BaXKHbIA MaTepual.

B pyOpuke «AcTpoHOMUYECKH OIOKHOT» COJIEPIKATCSI MHTEPECHBIE
CBEJICHWS © JIOMOJIHUTENbHAass WHPOpMAIMsI K OCHOBHOMY TEKCTY
naparpada.

Pybpuka «Mou  acTpoHOMHYECKHE  HAOMIOIECHUS»  TTOMOXKET
HAy4YUThCA  MPOBOJUTH  MPOCTHIE  ACTPOHOMHUYECKHE  HAOJIOJCHUS,
WJUTIOCTPUPYIOITUE CYTh aCTPOHOMUYECKOTO SBJICHUS WK 00BEKTa.

PyOpuka «ACTpOHOMHMYECKHI KaJICHIOCKOI» WILTIOCTPUPYET TEKCT
naparpada npuMepaMu U3 KU3HU U HAYKHU.

®duznueckne 3akoHbI U (Hopmyibl naparpada BBIJICICHBI B pyOpHUKe
«BHuUMaHuey.

['paduyeckuii 3mMeMeHT B BHUJAE JYINbl aKIEHTUPYET BHUMaHUE Ha
BHYTPEHHEM  COJIEp)KaHUM  PUCYHKA, JIETAIU3UPyeT  H300pakeHue
aCTPOHOMMYECKOTO SIBJICHUS UJIU 00OBEKTA.

B maparpade Takke qaHbI CCHUIKU B BUE CTpelioK. OHU MOKa3bIBAIOT,
YyTO JUIsl W3Y4YEHHs JAHHOIO Marepuajga MOXKHO JIONOJHUTEIbHO
HCIIOJIB30BaTh TETPAAU-TIPAKTUKYM HJIH 33/Ja4HUK.

Ha mnocnenneid cTpaHuile KaJaOW TJaBbl CcoOJep)KaTcs pyOpHUKH
«ITonBeaém urorn», «Bompock! aiis 00CyXACHUS».

B pybpuke «IlogBeném uTorm» MNPUBOISTCS OCHOBHBIE BBIBOJBI U

HUACH, COACPKAIMUCCA B I'JIaBC.



Bonpocsl, conepxkamuecs B pyopuke «Bompocsl aisi 00Cyx aAeHUD,
HOCST MPOOJIEMHBIM XapakTep M MOTYT CTaTh WHTEPECHOW TEMOM st
JIUCKYCCHU.

Cebuikn Ha VHTEpHET-pecypchbl U JIUTEpATypy IO3BOJIST NPUBJIEYD

JOITIOJIHUTCIBHBIC HCTOYHUKN I/IH(I)OpMaI_II/II/I ITPpHU N3YUCHHUU TCMBI.

COAEPKAHHUE KYPCA
BBenenue B aCTPOHOMHIO

Crtpoenne u macmiradbl BeesieHHOM, M cOBpeMeHHbIE HA0II0IeHU S
Kakue Tena 3anonssatoT Beenennyro. KakoBbl X XapakTepHbIE pa3Mepsl U
paccrosiHust Mexay HuMU. Kakue ¢usnueckue yciaoBUsi BCTPEHAIOTCS B
HUX. Bcenennas pacuupsiercs.

'me u xak paboTarOT caMble KpYyNHbIE ONTHYECKHE Teneckonbl. Kak
aCTPOHOMBI HCCIEAYIOT TramMma-usilyyeHue Bcenennoir. Yrto yBumenu
IrPaBUTALIMOHHO-BOJIHOBBIE I HEUTPUHHBIE TEJIECKOIIBI.

AcTpoMeTpus

3Bé3aH0e HE00 M BUANMOE IBHKEHHE HEOECHBIX CBETHJI

Kakue 3BE31p1 BXOaT B co3Be3nusi Opuona u Jledens. ConHIle ABUKETCS
1o 3KMnTHKe. [ITaHeThl COBEpIIaroT MmeTiico0pasHoe IBUKEHUE.
HebecHbie KoOpanHATHI

Uto Takoe HeOeCHbIN HKBaTOp W HeOecHBbIM MepuauaH. Kak crposr
DKBATOPHAIBHYIO  CHCTeMy HeOecHbIX KoopauHaT. Kak  crposT
TOPU3OHTAIFHYIO CUCTEMY HEOCCHBIX KOOPAMHAT.

Buaumoe npuxkenue niiaHetr u CosiHa

[TetneoOpa3Hoe ABMKEHUE TUTAHET, MTOMSATHOE M MPSIMOE JIBIKCHUE TIJIAHET.
DOKIMNTHKA, 307UaKalbHbIE CcO3Be3aus. HepaBHOMEpHOE NBIKCHHE

CouH11a 10 DKJINUIITHKE.



JABuxkenue JIyHbI M 3aTMEHHU S

@da3bl JIyHBI 1 CHHOIMYECKUN MECHAL], YCIOBUS HACTYIIJIEHUS COJTHEYHOTO U
ayHHOTO 3aTMeHuil. [loueMy npoucxoasT conHeuHble 3aTMeHusd. Capoc u
MpeACKa3aHus 3aTMEHUMN

Bpems u kajieHaapb

3BE3AHOE U COJTHEUHOE BpeMsl, 3BE3THBIN U TPOIMMYECKUN TOJI.

YCTpolCTBO JIYHHOTO M COJHEYHOTO KalleHaaps, MpoOJieMbl UX
cornacoBanus KOmaHCKUI M TPUTOPUAHCKUAN KaJIEHIapH.

HebecHasg MexaHuKa

I'einoneHTpHYECKasi cMCTEeMa MUpa

IIpencraBnenust o ctpoeHun CONHEYHOM CUCTEMBI B aHTUYHBIE BPEMEHA U
B CpPEIHEBEKOBbE. ['enmoneHTpuyeckass CUCTEMa MHPA, T0KA3aTEIbCTBO
BpauieHuss 3emim Bokpyr CousHna. Ilapamnmakc 3BE3n W ompeneneHue
pPAcCTOSIHUS 10 HUX, ITAPCEK.

3akonbl Kemiepa

OtkpeiTe UM.KennepoMm 3akoHOB JBHKEHUs IUTaHET. OTKpBITHE 3aKOHA
Bcemupnoro tarorenust 1 00600ménnbie 3akoHbl Keruiepa. Onpenenenue
Macc HEOECHBIX Tel.

Kocmunueckue ckopoctu

PacuéTtel mepBoil M BTOPOW KOCMHYECKOW CKOPOCTH M UX (U3UUECKUUI
cmbicit. [Tonér FO.A. INarapuna Bokpyr 3emiiu Mo KpyroBoi opouTe.
MekniaHeTHbIE IIEPesIeThI

IToHsTHE ONTUMAIBHONW TPACKTOPUM MOJIETA K IUIaHeTe. Bpems mos€ra x

IJIaHCTC U AaThl CTAPTOB.



Jlyna u eé Biusinue Ha 3eMJ110

Jlynnwiii pensed u ero mpupoja. lIpwimBHOE B3aMMOAECHCTBHE MEXKITY
Jlynoit n 3emnéil. Ynanenue JIyHbl oT 3eMiid M 3aMEJJIEHUE BpaLICHUS
3emuu. [Ipeneccust 3eMHOM OCH U IPEABAPEHUE PABHOICHCTBUM.

CtpoeHue COJTHEYHON CHCTEMBbI

CoBpemenHnble npeacrasiienus 0 CoiHe4HOI cucTeme.

CocraB CosHeuHON cuCTeMBI. [lmaHeTsl 36MHOW TPyNIbl U IUIAHETHI-
TUTaHThl, X NpUHLUNUAIbHbIE paznuunst. Obmako komer Oopra u [losic
Koitnepa. Pazmepsl Ten COTHEYHON CUCTEMBL.

Ilnanera 3emusn

®opma u pasMmepbl 3emiu. BuyTtpenHee crpoeHue 3emau. Posb
napHUKOBOTO 3 dexTta B GOpMUPOBAHUH KIIUMATA 3EMIIH.

Ili1aHeThI 3eMHOM IrpyNINbI

Uccnenosanns Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéil. Kak
NAapHUKOBBI 3PQEKT TpeeT MOBEpXHOCTh 3eMJIM M IMeperpeBaeT
atmMocepy Benepsl. Ecte nmu xu3Hp Ha Mapce. DBomronus opoOUT
cnytHukoB Mapca ®oboca u Jleitmoca.

Il1aHeThI-TrMraHThI

@usnueckue cBoictBa IOmnwurepa, Carypna, VYpana u Henryna.
Bynkanndeckas nestenbHOCTh Ha cnyTHUKe FOmuTepa No. [Ipupona konenn
BOKpPYT IJIaHET-TUTAHTOB.

Il1aHeThI-KapPJMKU U MX CBOMCTBA.

Maubie Teqna CotHeYHOM CHCTEMBbI

[Ipupona u nBwxkenue actepousioB. Crenupuka IBHKEHUS TPy
acrepousioB TposiHueB u ['pekos. Ilpupoma um gBuxenue komer. Ilosic

Koiinepa u O6sako komet Oopta. [Ipupoia MeTeopoB U METEOPHUTOB.



MeTeopbl 1 METEOPHUTHI

[Ipupona magarouyx 3BE3], METCOPHBIE MOTOKM M UX paauaHTbl. CBA3b
MEXJIY METECOPHBIMH NOTOKaMM U Komeramu. [Ipupona kaMeHHBIX U
JKEJIE3HbIX METCOPUTOB. [Iprpoa METEOPUTHBIX KPATEPOB.

IIpakTnueckas acrpopusnka u puznka CoaHIa

MeTtoabl acTpopu3HYECKUX UCCIe0BAHUM

VYeTpoiicTBO M XapaKTEePUCTUKH TEIECKONOB PedpakTOpoB U PEPIEKTOPOB.
Y CTpoiCTBO paanoTeNecKONoB, paAuOUHTEP(HEPOMETPHI.

Counne

OcHoBHble XapaktepucTuku ComnHua. OnpeneieHue Macchl, TEMIIEPATYPbl
u xummudeckoro cocrtaBa Comnma. CTpoeHue COJHEYHON aTMocdepsl.
ConHeuHast aKTUBHOCTh M €€ BIIMsSIHME HAa 3eMito 1 Ouocdepy.
Buyrpennee crpoenne CosHna

Teopernuecknii pacu€r temmeparypsl B uLeHTpe ConHua. SnepHbli
VMCTOYHUK YHEPTUM U TEPMOSJICPHBIE PEAKIIMN CUHTE3A T'elIis U3 BOJOPO/A,
nepeHoc 3Hepruum u3 LeHTtpa CoJHIA HapyXKy, KOHBEKTHMBHAs 30HA.
HeliTpunHbIi Teleckon U HAOI0IeHUs ToToKa HeHTpuHO oT CoJHIIA.

3BE3 b1

OCHOBHBIC XapaKTePUCTUKH 3BE3/1

OnpeneneHrne OCHOBHBIX XapaKTEPUCTUK 3BE3/: MacChl, CBETUMOCTH,
TEMIIEpaTypbl M XUMHUYECKOTO cocTaBa. CrnekTpanbHas KiacCHUpUKAIUs
3BE3M U e€ (Quznueckue OCHOBHI. /[marpamMma «CHeKTpajdbHBIM KJIaccy —
CBETUMOCTb 3BE3, CBA3b MEXKY MACCOU U CBETUMOCTBIO 3BE3/I.
BuyTpeHnHee cTpoeHue 3B€3]

Crtpoenue 3Be3/1bl TJIABHOU MOCJIEI0BATEILHOCTH.

CrtpoeHue 3BE3/] KPACHBIX THTAHTOB M CBEPXTUTAHTOB.

beable KapJaMKH, HEHTPOHHBbIE 3BE3bI, YJIbCapPbl U YEPHbIE ABIPbI
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Crtpoenne 3BE3M O€nbIX KapJMKOB W TpEAe] Ha MX Maccy — Mpenen
Yaunpacekapa. Ilynbscapbl 1 HeUTpoHHBIE 3BE31bI. [Iprpona 4€pHBIX AbIp U
UX TapaMeTphl.

JIBoiiHbIe, KPATHBIE U NIEPEeMEHHBIE 3BE3/IbI

HaOmronenust ABOMHBIX U KpPaTHBIX 3BE3/. 3aTMEHHO-TIEPEMEHHBIE 3BE3IBI.
Omnpenenenue macc ABOMHBIX 3BE3M. [lyabcupyroiine nepeMeHHbIe 3BE3 b,
KpUBBIE U3MEHEHUS Oyiecka 1edeuns. 3aBUCUMOCTh MEXKYy CBETUMOCTBIO U
nepuosioM mynbcarnuii y nedeunn. ledbennsr — masiku Bo Bceenennoit, mo
KOTOPBIM OIPEIEIISIIOT PACCTOSHUS 10 JANEKUX CKOIUICHUH U FajJaKTHUK.
HoBble 1 cBepXHOBBIE 3BE3/IbI

XapakTEepUCTUKHU BCHBIIIEK HOBBIX 3BE3/1. CBSI3b HOBBIX 3BE3/] C TECHBIMU
JBOWHBIMM  CHUCTEMaMH, COJCp)KAIlUMH  3Be31y  Oeblil  KapJiuK.
[lepeTexkanue BemiecTBa W SACPHBIM B3pPHIB Ha IOBEPXHOCTU OEJIOTO
kapauka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3ABL.  XapaKTEPUCTUKHU
BCIIBIIIEK CBEPXHOBBIX 3BE3[. ['paBUTALIMOHHBIN KOJUIanc O€Ioro Kapiuka
¢ maccou Yanapacekapa B COCTaBE TECHOM JBOMHOM 3BE3/Ibl — BCIIBIIIKA
CBEPXHOBOM MEPBOro Tuma. B3pblB MacCHUBHOM 3Be3/bl B KOHIIE CBOEHU
SBOJIIOIIMM — B3PBIB CBEPXHOBOM BTOporo tuma. HabmiogeHue ocTaTKoB
B3PBIBOB CBEPXHOBBIX 3BE3/I.

IBOJIIOLMA 3BE3/1: POKACHHUE, )KU3Hb U CMEPTH 3BE3]]

Pacyér mpoAoIDKUTENBPHOCTH KU3HU 3BE3J Pa3HOM MacChl HA TJIABHOM
MocieI0BaTeNbHOCTH. [lepexon B KpacCHble THUTaHTbl U CBEPXTMTAHTHI
nocne ucuepnanus Bojopoaa. CIIOKOMHAas 3BOJIIOLHS MajJOMaCCUBHBIX
3BE3/l, U TPABUTAIIMOHHBIN KOJIIATC U B3PBIB ¢ 00pa30BaHUEM HEHTPOHHOMN
3B€31bl WM YEPHOM JBIPHI MACCUBHOW 3Be3Abl. OmpeneneHue Bo3pacrta
3BE3HBIX CKOIUICHUN M OTAECIBHBIX 3BE3] M MPOBEPKA TEOPUU SBOJIIOLUU

3BE3/I.
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Maeunblii IIvTh

I'a3 v nbLab B ['aslakTHKE

Kak oOpasytorcs oTpaxkarenbHbie TymaHHOCTH. [louemy cBeTsTCS
nudy3HbIe TYMAHHOCTH

Kak KOHLIEHTpUPYIOTCS TA30BBIE U MBLJIEBbIE TYMAHHOCTH B [ 'ajakTHKE.
PaccesiHHBbIE M IapOBbIE 3BE3IHbIE CKOIJICHUS

HaGmarogaemeie CBOMCTBa paCCEsITHHBIX 3BE3THBIX CKOILJICHU.
Habmromaemblie cBOCTBA MIApOBHIX 3BE3THBIX CKOIUICHUN. Pacnpenenenue
Y XapakTep ABWXKEHUsA CKOIUIeHMM B ['amaktuke. Pacnpenenenue 3BE3n,
CKOIUICHUM, Ta3a U IbLIK B ['anakTuke.

CBepxmaccuBHasi Y€pHas Ablpa B LIEHTpE ['alakKTUKU U KOCMUYECKUE JTYYH.
WUudpakpacubie HaOMOAEHUA ABWXKEHUS 3BE31 B leHTpe [anakTuku u
oOHapyXeHHEe B IIEHTpe [alaKkTUKH CBEPXMACCHUBHON HYEPHOW IBIPHI.
Pacuér mnapameTpoB cBepxmaccuBHOW u€pHOW AbIphl. HabmrogeHus
KOCMHUYECKHUX JTy4YE€H 1 UX CBS3b CO B3PHIBAMU CBEPXHOBBIX 3BE3I.
INanakTuxkn

Kak knmaccuduuupoBaiy rajlakTUKU Mo (opMe U KaMEepTOHHAs uarpaMma
Xab06na. CBoiCTBa CHUPAIbHBIX, OJJUIMINTHYECKUX ¢ HEMPABUIBHBIX
ragaktuk. KpacHoe cMmelleHue B CIEKTpax TajJaKTUK W OIpPEesIeHUe
paCCTOSTHUS O HUX.

3axkon Xa00u1a

Bpaumenne ranaktuk u TEMHAs MaTepus B HUX.

AKTHBHBIE TAJIAKTHKH U KBa3apbl

[Ipupoia aKTUBHOCTH TANAKTUK, PAJIUOTAIIAKTUKNA U B3aUMOJICHCTBYIOIIME
rajgakTukyi. HeoObluyHbIE CBOMCTBA KBA3apOB, UX CBS3h C SJIPAMU TATAKTUK

N aKTUBHOCTBIO I‘Ié]:’)HI:»IX AbIPp B HUX.
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CxonieHusi raIaKTHK

HabGnrogaembie cBOWCTBAa CKOTUICHUN TalaKTUK, PEHTT€HOBCKOE U3TyUYEHUE,
TEMIEepaTypa W Macca MEXraJaKTMYeCKOro Tas3a, HeoOXOJIUMOCTb
CYILIECTBOBAHUS TEMHOM MAaTEPUM B CKOIUICHUSAX rajakTHK. OIEeHKa MacChl
TEMHOM MaTepuu B CKOIUICHUsX. Sldencras CTPYKTypa paclpencsieHus
raJaKTUKN CKOIUICHUM TaJIAKTHUK.

Ctpoenune u 3BoJonusa Beejgennou

Koneynocts u  0OeckoHeuHOCThL BcejleHHOHM —  mapaaoKchbl
KJIACCHYeCKOH KOCMOJIOTHH.

3aKOH BCEMHUPHOIO TSATOTEHUS UM TPEIACTABICHHS O KOHEYHOCTH U
OECKOHEYHOCTHU Bcenennoi. DOTOMETPUUECKHI Iapagokc u
MPOTHUBOPEUHST MEXKAY KJIACCUUYECKHMMHU TMPEICTABICHUSIMU O CTPOCHUU
Bcenennoit m HaGmonenmsaMu. HeoOXoauMOCTh TpUBICUYEHHUS OOIICH
TEOPUH OTHOCHUTEIBLHOCTH [JI1 TOCTpoeHMst Mojenu BcenenHoii. CBs3b
MEXKIY TEOMETPUYECKMX  CBOMCTB  NpOCTpaHcTBa  BceneHHoOW ¢
pacnpeaeaeHueM U IBH)KEHUEM MaTepUu B HEM.

Pacummpsiromasicss Beesiennas

CBsA3bp CpeoHeW IUIOTHOCTM MaTE€puM C 3aKOHOM pacClIUpEeHus U
F€OMETPUYECKUMM CBOKMCTBaMH BcenenHol. EBKIMIOBaA M HEEBKIMAOBA
reoMmetpusi Becenennoii. Onpenenenue paauyca u Bo3pacta BeeneHHo.
Mopens «ropsyen BeeneHHOW» U pETUKTOBOE U31yYEHUS

O6pa3oBaHue XMMHUYECKUX 3JIEMEHTOB BO BcenenHoit. O6wmime reaus BO
BcenenHoit u HEOOXOIUMOCTh OOpa30BaHUS €ro Ha paHHUX JTamax
sBosmroniun Bceenennoii. HeoOXoauMOCTh HE TOJIBKO BBICOKOM IIJIOTHOCTH
BEIIIECTBA, HO M €r0 BBHICOKOW TEMIIEpaTypbl HA paHHUX ATanax 3BOIIOLUU
Bceenennoil. PennkroBoe n3nydeHue — HU3IyYEHHUE, KOTOPOE OCTAIOCH BO

BceneHHoM OT ropsAYero u CBEPXIUIOTHOIO COCTOSIHUSA MATEPUU HA PAHHUX
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sTamax Ku3HM BcemeHnoin. HaOmromaemple CBOMCTBA PEIMKTOBOIO
uznydyenus. [louemy HeoOXoauMo mpuBIeYEeHHE OOUIell  Teopuu
OTHOCHUTEJIBHOCTH ISl IOCTPOEHUST MOJIeu BceeneHHou.

COBDeMeHHbIe HDOﬁJ’IeMI)I ACTPOHOMMH

YckopenHoe pacuunpenue BeesleHHOM M TEMHAs JHeprus

HabGnronenust cBepXHOBBIX 3BE3 | THIA B MaNEKUX TaTAKTUKAX W OTKPHITHE
YCKOpPEHHOT0 pacupeHuss BcenenHoil. OTKpbBITHE CHUIIBI BCEMHUPHOTO
OTTaJKuBaHUA. TE€MHas SHEpPrusi yBeIn4dnBaeT Maccy BcenenHon no mepe
e€ pacmmpenus. [Ipupona cuibl BceMupHOro OTTaIKUBaHUS.
Oo0OHapy:xeHUe IUIAHET BO3JIe IPYIUX 3BE3/1.

HaGmronenust 3a nBMKEHHEM 3BE3] U OMPEIEICHUS MacC HEBUIMMBIX
CIIYTHUKOB 3BE€3/l, BO3MYIIAIOIINX UX NPSAMOJIMHENHOE NBHKEHUE. MeTo bl
oOHapyxenusi dk3omiaHer. OIllEHKa yCJIOBHM Ha  MOBEPXHOCTAX
sk3orianeT. [lonck SK30TUIaHeT ¢ KOM(OPTHBIMU YCIOBHUSMU NIJISl KU3HU
Ha HUX.

IHoucku ku3HM U pasyma Bo BeesieHHo#

Pa3BuTre npeacraBieHuii O BOSHUKHOBEHUU U CYIIECTBOBAHUU JKU3HU BO
Bcenennoiti. COBpEeMEHHBIE OLEHKHA KOJMYECTBA  BBICOKOPA3BUTHIX
nuBuin3anuii B ["anaktuke. [lonbiTku oOHApYKEHUS U TIOCBUIKK CUTHAJIOB

BHC3€CMHBIM NUBUJIN3AILIUAM.
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MPUMEP PABOYEH ITPOTPAMMBI
[Inanupyemble pe3yiabTaThl OCBOCHHS y4e€OHOrO MpeAMeTa MO HTOTaM

o0yuenus B 10—11 knaccax:

. [ToyuuTh TpencTaBieHus O CTPYKType u Maciitabax BcenenHoii u
MECTE 4YeJOBE€Ka B HEU. Y3HaTb O CPEACTBAX, KOTOPHIE HCIOIB3YIOT
aCTPOHOMBI, YTOOBI 3arjsiHyTh B CaMble YAQJIEHHbIE YTOJKUW BceneHHon u
HE TOJBKO YBHJETh HEOECHBIE Tela B HEAOCTYIHBIX ¢ 3eMJIM Juana3oHax
JUTUH BOJIH JIEKTPOMATHUTHOTO M3JIyYEHHUs, HO ¥ Y3HATh O HOBBIX KaHanax
noJlydyeHus: MHQOpMalu 0 HEOECHBIX TellaX C MOMOIIBI0 HEUTPUHHBIX U
IrPaBUTALIMOHHO-BOJIHOBBIX TEJIECKOIIOB.

. VY3Hath O HaOJIIOJAEMOM CIIOXHOM JBW)XEHUHM IUTaHeT, JIyHbl U
ConHua, ux uHTepnperaunu. Kakyio ponb urpanu HaOIIOACHUS 3aTMEHUN
Jlynsl u ConHIa B )KM3HU OOLIECTBA U UCTOPHUSA UX HAYYHOT'O OOBSICHEHUS.
Kak Ha OCHOBE ACTPOHOMHYECKUX SIBICHUU JIOAW HAYYWIIUCh HU3MEPATH
BpEMsI U BECTU KaJICHAAPb.

. VY3Hath, Kak Osarojgapsi pa3BUTUIO ACTPOHOMUU JIFOAM MEPEUUIH OT
IIPEACTABICHNS] TEOLICHTPUYECKOM CHUCTEMBI MHpa K PEBOJIOLHMOHHBIM
IIPEACTABICHUSM T'EIUOLEHTPUUECKOW CUCTEMBI MHpa. Kak Ha OCHOBe
nocyeHel ObLITM OTKPBITHI 3aKOHBI, YIIPABIISIIONINE JABH)KECHUEM IJIAHET, U
II03HEE, 3aKOH BCEMUPHOI'O TATOTECHMUS.

. Ha mnpumepe wuCnonb30BaHUs 3aKOHA BCEMUPHOTO TATOTEHUS
IIOJIYYUTb IIPEACTABICHHUS O KOCMUUYECKUX CKOPOCTSX, HA OCHOBE KOTOPBIX
PACCUUTHIBAIOTCA TPACKTOPUM IIOJIETOB KOCMUYECKHMX ammaparoB K
IUIaHeTaM. Y3HaTh, KaK MpOSBISET ce0s BCEMHpPHOE TATOTEHHE Ha

SABJICHUAX B CHCTCMC 3eMH${—HYHa, H 3BOJIOIIHNIO 3TOH CHUCTEMBI B

OyayIiem.
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. VY3HaTh O COBPEMEHHOM IIPEJCTaBICHUM, O CTpoeHUU COJIHEUHOM
CHUCTEMBI, O CTPOCHMU 3€MJIM KaK IUIAHETHl U TPUPOAEC MAPHUKOBOTO
s dexTa, 0 CBOMCTBAX IJIAHET 3€MHON TPYMIBI U TUIAHET-TUTAHTOB U 00
HCCIICIOBAHUSX AaCTEPOUJOB, KOMET, METECOPOMJOB M HOBOIO KJjacca
HEOECHBIX TeJT KapJIMKOBBIX TUIAHET.

. [TomyunTs  TpeACTaBICHHME O  METOJAaX  acTPOPU3MUECKHUX
HCCIIEIOBAHUM U 3aKOHAX (DU3UKUX, KOTOPHIC UCTIOJIB3YIOTCS JJISI U3YUYEHUS
(bU3UYECKU CBONCTB HEOCCHBIX TEII.

. V3nate mnpupony ConHIla W €ro AakTUBHOCTH, KaK COJIHEYHas
aKTUBHOCTD BJIMSIET Ha KIUMAT U Ouocdepy 3eMiin, Kak Ha OCHOBE 3aKOHOB
GU3MKKM MOXXHO paccuuTaTh BHYTpeHHee cTpoeHne ConHIAa W Kak
HaOJI0/IeHUs 3a MOTOKaMu HeWTpuHO oT CoJIHIIA TOMOIVIM 3arjisHyTh B
ueHtp CoJiHIIAa U Y3HATh O TEPMOSIICEPHOM UCTOUYHUKE SHEPTUH.

. VY3HaTh, KaKk ONPEACISIOT OCHOBHBIE XApPaKTEPUCTUKU 3BE3I U UX
B3aMMOCBSI3b MEX1Y COOOM, 0 BHYyTPEHHEM CTPOCHHH 3BE3] U MCTOYHUKAX
WX DHEPTUH; O HEOOBIYHOCTH CBOMCTB 3BE3]] OCIBIX KapJIUKOB, HEUTPOHHBIX
3BE3/ U YEPHBIX AbIP. Y 3HATH, KAK POXKIAAXOTCS, )KUBYT U YMUPAIOT 3BE3/bI.
. VY3HaTh, Kak MO HAOMIOJCHUSIM MYJIbCUPYIOMMUX 3BE3N Iedenn
ONIPENEIATh PACCTOSIHUS N0 APYTUX TalakTHK, KaK acTPOHOMBI IIO
HaOJII0JICHUSIM JBOMHBIX M KPATHBIX 3BE3]] ONPEICTSIOT UX MaCChl.

. [Tomy4uuTh npencTaBiIeHUs O B3PbIBAX HOBBIX U CBEPXHOBBIX 3BE3 U
y3HATh Kak B 3BE3/1aX 00pa3yrOTCs TAKEIBIC XUMUYECKUE DIIEMEHTHI.

. Y3HaTh, Kak ycTpoeHa Hama ['amaktnka — Muneunsii IlyTh, Kak
pacupeneneHbl B HEM PacCEesiHHbIE M IIApOBBIE 3BE3AHBIE CKOIUICHHUS U
o0jaka MeX3BE3MHOro rasa M nbUM. Kak ¢ moMoIpi0 HAOMIOAEHUUA B

nH(paKpaCHBIX JydaX yAajloCh MPOHUKHYTH Y€pe3 TOJIILY MEXK3BE3THOTO
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rasa v IbUIA B UEHTP ['allakTUKHU, YBUIETHh JBUKEHHUE 3BE31l B HEM BOKPYT
CBEPXMACCUBHOU YEPHOU JIBIPHI.

. [TomyuuTh peacTaBIEHUE O PA3IUMYHBIX TUMAX TajlaKTUK, Y3HATH O
MPOSIBJICHUSX AaKTUBHOCTHU TAIIAKTHK M KBa3apOB, PACIPEICIICHUN TaTaKTUK
B MPOCTPAHCTBE U (POPMHUPOBAHUU CKOIUICHUN U STYEUCTON CTPYKTYpPhI UX
pacnpeneneHus.

. VY3HaTh 0 CTPOCHUM U SBOJIIOIIMK YHUKAJIBHOTO 00bekTa BceeneHHoi
B 1esoM. [Ipocnennuts 3a pa3BUTHEM MNPEACTABICHUNM O KOHEYHOCTH U
6eckoHeuHocTy Beenennol, o GyHIaMEeHTANBHBIX MapaJoKcaxX, CBI3aHHBIX
C HAMM.

. [TonsATh, KaKk W3 HAOJIOMAEMOTO0 KPACHOTO CMEIIEHUS B CIIEKTpax
JANEKUX TaJaKTUK MPHUILIM K BBIBOAY O HECTALIMOHAPHOCTHU, PACIIMPEHUN
Bcenennoit, 1, 4ro B IpOILIOM OHAa OblJIa HE TONBKO IUIOTHOH, HO H
ropsiueit v, 4To HabJI0/1aeMOe PEIMKTOBOE U3IYYCHHUE MOATBEPIKIAET 3TOT
BA’KHBIN BBIBOJI COBPEMEHHON KOCMOJIOTHH.

. VY3Hath, KaK OTKPBUIM YCKOPEHHOE pacluMpeHre BceneHHOW u ero
CBS3bI0O C TEMHOM DHEPIMEd U BCEMUPHOM CHJIOM OTTAJIKWBAaHUA,
MPOTHUBOCTOSIIIEH BCEMUPHOM CUJIEC TSITOTCHUA.

. VY3HaTh 00 OTKPHITUHU 3K30IUIAHET — IUIAHET OKOJIO JIPYTUX 3BE3M U
COBPEMEHHOM COCTOSIHMM MPOOJIEMbI MTOMCKA BHE3EMHBIX HHUBUIU3ALMUN U
CBSI3U C HUMH.

. Hayuunrscsa IIPOBOJAUTH MIPOCTEUIIINE ACTPOHOMUYECKUE
HAOJIIOJICHUS, OPUEHTUPOBATHCA CpPEIM SPKUX 3BE3A U CO3BE3MA,
U3MEPATh BBICOTHI 3BE3A M COJIHIA, OMNPENENsATh ACTPOHOMHYECKUMHU
METOJaMU BpeMsl, IIUPOTY M JOJTOTy MecTa HaOMIOJACHUHN, H3MEPATH
nuameTp ConHIla U U3MEPATHh COJTHEYHYH0 aKTUBHOCTh M €€ 3aBUCHUMOCTD

OT BPEMECHHU.
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TEMATHYECKOE IIOYPOYHOE IIVIAHUPOBAHHE
B nocobuu naHbl pEeKOMEHJAIMM MO HM3YYEHHIO TEM, COCTaBJISIOLINX

conepxanue kypca actpoHomunt 10—11 kmaccoB 6a30BOro ypoBHs: cHauyajia
OPUBOJMUTCS OCHOBHAsl 1€JIb M3YyYEHHsS TEMBI, 3aTEM IOYPOYHOE
IUTAHUPOBAHKUE U PEKOMEHAINHU K KAKJIOMY YPOKY.

[loypouHoe MIaHUPOBaHWE PACCUYMTAHO HAa | 4 aCTPOHOMHM B HENEINIO U
MOCTPOEHO CJEIYIOIIHUM 00pa3oM: TeMa YpoKa — OCHOBHOM, M3y4aeMbIil B

KJIaCCC MaTcpuaJl.

BBenenne B acTpOHOMHUIO (2 4)

[lenb m3ydeHUs AaHHON T€Mbl — MO3HAKOMUThH YYAIIUXCS C OCHOBHBIMU
ACTPOHOMUYECKUMHU O0BEKTaMH, 3aNOJHSIIONIMMEI BeeneHnyto: miaHeTamu,
ConmnnieM,  3BE3gamu,  3BE3NHBIMH  CKOIUICHUSIMH,  TallaKTUKAMH,
CKOIUJICHUSIMUA TaJlaKTUK; (PU3MUYECKUMH TPOLIECCAMM, MPOTEKAIOIIUMHU B
HUX W B OKpPYXXalIIeM HX MPOCTPAHCTBE. YUalluecs 3HAKOMSTCS C
XapakTepHbIMU ~ MaciTabaMH, XapaKTepU3YIOIIMMU CBOWCTBA  3THUX
HeOecHbIX Tel. Takke MPUBOAATCSA CBEIEHUS O COBPEMEHHBIX ONTUYECKUX,
UH(paKpacHbIX, Pagu0-, PEHTTEHOBCKHX TEJIECKOMax M 00CepBaTOPUSX.
Takum oOpa3om, ydamuecsi 3HAKOMSTCS C TEeMH HEOSCHBIMU TEIaMH U
o0BeKTaMH, KOTOpblE€ OHM B JlajbHeHIIeM OyAyT MoApoOHO H3ydyaTh Ha

ypOKaxX aCTPOHOMMH.

Actpomerpus (S 4)

Lleapro M3ydeHUs NaHHOH TeMbl — (OPMHUPOBAHKE Yy YYAIIUXCSA O BUIC
3BE3THOTO Heba, pa3OMEHUHN €ro Ha CO3BE3JMs, HHTEPECHBIX OOBEKTax B
CO3BE3AUAX U MH(OJIOTHH CO3BE3/HI, PA3BUTUHA aCTPOHOMHUU B aHTHYHBIC

BpeMeHa. 3ajlaua yJaluxcsl IpociieIuTh, Kak Mepexoj] OT OPUEHTAINH 110
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CO3BE3AMSM K HCIOJIb30BAHUIO HEOECHBIX KOOpPJIWHAT TIO3BOJIMII B
KOJIMUECTBEHHOM OTHOIIICHUW HW3y4aThb BUIUMBIC JIBHKCHUS Tell. Takxke
LETBIO SIBISIETCS U3yYeHUEe BUIMMOTO JiBMkeHus CoiHia, JIyHbl U MiaHer
Y Ha OCHOBE 3TOr0 — MOJIYYEHUE TPEACTABIEHUSA O TOM, KaK aCTPOHOMBI
HAay4YWINCh TPEACKa3bIBaTh 3aTMEHUS;, IOJYyUYCHHUS TMPEACTaBICHUS 00
OJIHOM W3 OCHOBHBIX 3a/Ja4 AaCTPOHOMHM C JIPEBHEUIIMX BPEMEH —

HN3MCPCHUHU BPCMCHH U BCACHNH KaJICHIAp.

HebecHasi mexanuka (4 4)

[{es1b U3y4eHUSI TEMBI — PA3BUTEE MPEACTABICHUM O CTpoeHUN COTHEYHOU
CHUCTEMBI: T€OLEHTPUYECKAS U TEIHOLEHTPUUECKUE CUCTEMbI MUPA; 3AKOHBI
Kemnepa o ABMXKeHUU 1UIaHET U UX 0000menne HproToHOM; KocMUYecKue

CKOPOCTHU U MCIKIIJIAHCTHBIC HepeHéTBI.

Crpoenne CostHeuyHOH cucTembl (7 4)

Llenp n3yyeHus: TeMbl — MOJTYYUTh NPEACTaBIEHUE O cTpoeHHH CONHEUHON
CUCTEMbI, M3Yy4HUTh (U3MYECKy0 mpupoay 3emiau u JIyHbl, sBIeHUS
OPWIMBOB W TPELECCHM; TMOHATh (PU3MUYECKHE OCOOEHHOCTH CTPOCHUS
IUTAHET 3€MHOM TPyMIbl, MJIAHET-TUTAHTOB U IJIaHET-KapjIuKOB; Y3HATh 00
OCOOEHHOCTSIX MPUPOABI U JIBHXKEHMSI acCTEpPOUJOB, MOJYYHUTh OOIIUe
IIPEICTABICHNUS] O KOMETAaX, METEOPAaX U METEOPUTAX; Y3HATh O Pa3BUTUHU
B3IJIII0B HAa NpoucxoxxjaeHue COJIHEYHOM CHUCTEMBI U O COBPEMEHHBIX

MPEJICTABICHUAX O €€ TPOUCXOKICHHM.
AcTpodusuka u 3B€31Has acrpoHomus (9 4)

HGJ’IB HN3Yy4dCHUA TCMblI — IMOJYYHUTH MPCACTABIICHUC O PA3HBIX THIIAX

OIITHYCCKHUX TCIICCKOIIOB, PAJUOTCIICCKOIIaX M MCTOdax Ha6J'II0I[eHI/II‘/JI C
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X TIOMOINBIO; O METOJaX W pesyibTaTrax HaOmoneHuit ComHila, €ro
OCHOBHBIX XapaKTEPHUCTHUKAX; O MPOSBICHUSAX COTHEYHOW aKTUBHOCTH H
CBSI3aHHBIX C HEW Tmporeccax Ha 3emyie U B Owocdepe; o TOM, Kak
ACTPOHOMBI y3HaJIM O BHYTpeHHeM cTpoeHun CoyiHIIAa W Kak
HaOJIFIOIEHHS COJTHEYHBIX HEUTPUHO MTOITBEP NN HaIlN
npefacTtaBieHus o  npomeccax — BHyTpu — ConHIQ;  TOTYyYHUTH
npejcTaBiieHHe: 00  OCHOBHBIX  XapaKTepPUCTHKaX  3BE3N, WX
B3aMMOCBSI3U, BHYTPCHHEM CTPOCHHUU 3BE3M Pa3IMYHBIX TUIIOB, MOHSTH
NpUPOY OCNIBIX KapJIUKOB, HEUTPOHHBIX 3BE3A W YEPHBIX JBIP, Y3HATH
KaK JBOWHBIE 3BE3IBI IMOMOTAKOT OIPEAECIUTh MacChl 3BE3H, a
NyJIbCUPYIONMHUE 3BE3BI — pacCTOSHUS BO BceleHHOW; MOMYyYUTH
MpeJICTaBIICHUE O HOBBIX W CBEPXHOBBIX 3BE3/1aX, y3HATH, KaK KUBYT H

YMUPAIOT 3BE3/BI.

Muaeunbiit ITyTs — Hama IN'anakTuka (3 4)

[{esb n3ydyeHne TeMbl — MOJIYUYUTH IIPEACTABICHHUE O HallIeH | amakTuke —
Mineunom IlyTtu, 06 00bekTax, €€ COCTaBISAIONINX, O PacIpeeICHUN raza 1
NbUTM B HEH, pacCesHHBIX W IIapPOBBIX CKOIUICHUSX, O €€ CHUpaIbHOU
CTPYKTYpe; 00 UcCIeA0BaHUM €€ IIEHTPaJIbHBIX 00J1acTei, CKPBITHIX OT HAC
CUJIbHBIM TIOTJIOIIEHUEM Ta30M W MbUIBI0, a TaKke O CBEPXMACCHUBHOMU

4E€PHOM JbIPE, PACTIONIOKEHHON B CaMOM LIEHTpE [ atakTHuKy.

INanaktuku (3 4)

[lenp u3ydeHus: TeMbl — MOJIYYUTh MPEICTABICHUE O PA3IMYHBIX THUIIAX
TaJaKTUK, 00 OMNpEeACICHNH pPACCTOSHUNA 10 HHUX 110 HaOIIOACHUSIM
KpacHOTO CMEIIEHUs JIMHUA B WX CIHEKTpaXx, M O 3akoHe Xab0ma; o

BpPAILICHUN TAJIAKTUK W CKPBITOW TEMHOW MacChl B HHUX; IOJYYUTh
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IpeACTaBlIeHHe 00 aKTHBHBIX TrajlakKTHKaX W KBazapax U O (U3NYSCKHUX
nmpolueccax, MNPOTEKAIIUX B HUX, O PACHPEACICHUM TAIAKTHUK U HX
CKOIUICHM BO BceneHHOM, O TOpsiueM MEXIrajJlakKTHYeCKOM Trase,

3aIIOJIHAOIIUM CKOIINICHUS T'aJIaKTUK.

Crtpoenue u 3BoJI0uA Beesiennoi (3 4)

[lens wW3ydYeHUST TEeMbl — TMOJYYUTh MPEACTaBICHUE OO0 YHUKAJIBHOM
oO0bekre — BceneHHolt B 1e0M, y3HAaTh KakK pEIIaeTCsa BOMPOC O
KOHEYHOCTH MJIM OSCKOHEUHOCTH BceeneHHoi, o mapajgokcax, CBI3aHHBIX C
TUM, O TEOPETUYECKHUX IOJOXKEHUSAX OOIIed TEOPUH OTHOCHUTEIIBHOCTH,
JIe)KAIUX B OCHOBE MOCTPOEHUSI KOCMOJIOTUYECKUX MOJelie BceneHHou;
y3HAaTh KakWe HaOIIOJCHUs] TPUBEIU K CO3JaHUI0 PACIIMPSIOMICHCS
Mozenu BcemeHHOW, O paguyce M Bo3pacte BceneHHOM, O BBICOKOM
TEMIIEpaType BEIIECTBA B HAYaJbHbIC IIEPUOJBI KU3HU BcesneHHON U o
NPUPOJIC PEJIMKTOBOIO H3JIYYEHHUS, O COBPEMEHHBIX HAOIIOJICHUSIX

YCKOPEHHOTO paciupeHusi BcemeHHou.

CoBpeMeHnHbIe TP0OIEeMbI ACTPOHOMUH (3 4)

[lenp U3ydyeHHs NAHHOM TE€Mbl — II0Ka3aTh COBPEMEHHBIC HAIPABIICHUS
n3yyeHuss BceneHHOM, paccka3aTb O BO3MOXKHOCTH  OIPEAECIICHUS
PACCTOSTHUM JI0 TAJIAKTUK C MOMOIIBbIO0 HAOTIOEHNUN CBEPXHOBBIX 3BE3N U
00 OTKPBITHMH YCKOPEHHOTO pacuiupeHusi BcemeHHo#, o ponu TEMHOMN
SHEPrUM W CWIbl BCEMUPHOIO OTTAJIKMBAHUS, YYaIllIMECAd MOJy4ar
IpeicTaBlieHne 00 SK30TUIAHETAaX M MOWCKE JK30IUIAHET, OJarompUsTHBIX
JUJIs1 )KU3HU; O BO3MOYKHOM YHCJI€ BHICOKOPA3BUTHIX IIMBWIM3ALMN B HAIIEH
lNanakTuke, 0 mMerogax MOMCKAX MW3HU W BHE3EMHBIX LHUBWIM3ALUN U

npoOJieMax CBSI3M C HUMHU.
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MNOYPOYHOE TEMATHUYECKOE IINTAHUPOBAHUE
(1 u B HEnEMIO, Beero 3a 1 rox oOydenus 35 4,
13 HUX | 9 — pe3epBHOE BpeMsi)

Tembl, BXoAsIIIME B pa3aeibl
NMPUMEPHOIl MPOrpaMMbl

OcHoBHOe coepkaHHe 110 TeMaM

3HATH/MIOHUMATD:

YMmerh:

BBenen

ue (1 4)

BBenenue B acTpoHOMUIO

VYpok 1. BBenenune B acCTpOHOMHIO
ACTpOHOMHS — HAyKa 0 KOCMOCE.
[Tonstue Beenennoit. CTpyKTypbl U
MacmTadsl Beenennoi. [lanékue
riryouHsl Beenennoit

Pecypcuvl ypoka: YueOnuk, § 1, 2

- YTO U3y4YaeT aCTPOHOMHS;

- poJib HAaOJIOJCHUH B aCTPOHOMUU;
- 3HAYCHHUE aCTPOHOMUU;

- yTO Takoe Bcenennas;

- CTPYKTYpPY ¥ MacIITaObl
Bcenennoit

Actpomerpus (5 4)

3B&3aHOE HEDO

VYpoxk 2. 3Bé31H0€ HEHO
3Be3aHoe He0o0. UTo Takoe
co3Be3ue. OCHOBHEIC CO3BE3IUS
CeBepHoro noxymapus

Pecypcuvl ypoka: YueOuuk, § 3

HebecHble KOOpIMHATHI

VYpok 3. HeGecHble KOOPAMHATBI
HeGecHblit 3xBaTOp 1 HEOCCHBII
MEpUNaH; TOPU30HTAIBHBIE,
HKBAaTOpPHAJIbHbIE KOOPIUHATHI;
KYJIbMUHAIIUX CBETHII.
I'opu3oHTanbHast cucrema
KOOpJUHAT. DKBaTOpUAJIbHAS
crcTeMa KOOpJHHAT

Pecypcwi ypoka: Yuebnuk, § 4

BuaumMoe nBIKeHNE TUIAHET U
Coumuaia

Ypok 4. Bugumoe nBuxkenue
miaadetr u CoaHna

OKIUITHKA, TOYKA BECEHHETO
PaBHOJEHCTBUSI, HEPABHOMEPHOE

- YTO TaKOE CO3BE3/HUE,;
- Ha3BaHUS HEKOTOPBIX CO3BE3AMMH,
UX KOHQUTYpaIHIo, by KaKI0ro
U3 3TUX CO3BE3IU;
- OCHOBHBIE TOYKH, JJMHUU U KPYT'H
Ha HeOecHOM cdepe:

- TOPHU30HT,

- IOJTyICHHAs1 JINHUS,

- HeOeCcHbIN MepuIuaH,

- HeOecHBIN HKBaTOP,

- DKJIMIITHKA,

- 3CHUT,

- TIOJTIOC MHpA,

- OCb MUDA,

- TOYKH PAaBHOACHCTBUU U

COJIHIIECTOSHUI;

- TEOpeMY O BBICOTE TIOJFOCa MUPA
HaJl TOPU30HTOM;
- OCHOBHBIC TIOHATHSI C(hepuIecKoi
U TIPAaKTUYECKOM aCTPOHOMHH:

- UCTIOJB30BaTh MOJIBUKHYIO

3BE3JIHYIO KapTy JJIsl PEIICHUS

CIEAYIOIINX 3a/1ay:
a) ONpPEeaeNITh KOOPIAUHATHI
3BE3]], HAHECEHHBIX HA KapTYy;
0) 10 3aJIaHHBIM
KOOpJMHATaM 00bEKTOB
(Comnnue, Jlyna, manetsr)
HAHOCHUTH UX IOJIOKEHHE Ha
Kapry;
B) yCTaHABJIMBATh KapTy HA
JTr00YI0 ATy U BPeMsl CYTOK,
OpPUEHTUPOBATH €€ U
ONPENENATh YCIOBUSA
BHJIMMOCTHU CBETHIL.

- pemaTh 3aJa4M Ha CBSI3b BBICOTHI

CBETWJIA B KYJIbMUHAIINH C

reorpauyecKoi MupoToi MecTa

HaOJIFOIEHUS;

- OIIPE/CIIATH BBICOTY CBETHIIA B

22




JABHKCHUEC ComHIa 1Mo SKIHMIITHKE

Pecypcul ypoka: YaeOHuk, § 5

JBrxenue JIyHbl U 3aTMEHUS

VYpok 5. JIBuxenue JIyHbl u
3aTMeHHs

CuHOAMYECKHUI MECALL, Y3JIbI
JYHHOH OpOUTHI, TOYEMY
MpoUCXoAAT 3aTmMeHus, Capoc u
MpeCKa3aHus 3aTMEHHI

Pecypcuvl ypoka: YaeOuuk, § 6

Bpewms u xanengapb

VYpok 6. Bpemsi u kaJjieHaapb
ConHeuyHoe U 3BE3HOE BpeEMs],
JIYHHBIN U COJTHEYHBIN KaJIeH1aph,
IOJINAHCKUI U TPUTOPUAHCKUI
KaJleHAaph

Pecypcuvl ypoka: YueOuuk, § 7

- KyJIbMHUHAIIMS B BBICOTA
CBCTUJIa HA I‘OpI/ISOHTOM;
-IIPSIMOE BOCXOXKICHHE 1
CKJIOHEHHE;
- CYTKH;
- OTJINYUC Me)KILy HOBBIM U
CTapbIM CTUJISIMH,
- BCJIMUUHBI.
- yra0BbIe pa3mepbl JIyHBI 1
ComHiia;
- IaThl PABHOJCHCTBHH U
COJIHIIECTOSHHUIM;
- YTOJI HAaKJIOHA SKIIUIITHKU K
9KBATODY;,
- COOTHOIIICHHUS MEXTy MEpaMu
Y MEpaMH BPEMEHHU IJIs
WU3MEPEHUS YIJIOB;
- IPOJIOJKUTEILHOCTD T'O/Ia;
- YHCJIO 3BE3]1, BUIUMBIX
HEBOOPYKEHHBIM B3IJISA0M,
- IPUHIIUIIBI ONIPEACTICHUS
reorpadyecKoi MUPOTHI U
JIOJITOTBI 110 ACTPOHOMHUYECKHM
HaOJIIOIEHUSIM,
- IPUYHMHBI M XapaKTep BUAMMOIO
nBrkenus 3se3n 1 CoiHila, a
TaK)Ke€ TOJUYHOIO ABUKEHUS
Connna

KYJIbBMHHAILIUU U €70 CKIOHEHHUE;
- reorpauueckyro BHICOTY MecTa
HaOJIIOICHUS;
- PUCOBATh YEPTEK B COOTBETCTBHUH
C YCJIOBUSIMH 3a/1a4H;
- OCYIIECTBIIATH MEPEXOJI K Pa3HBIM
CHUCTEMaM CYeTa BpEMEHHU.
- HaXOJIUTh CTOPOHBI CBETA IO
[TonsipHo¥ 3B€3/€ ¥ MOJTYJECHHOMY
Connny;
- OTBICKMBATh Ha HEOE CIeyIoNIHe
co3Be3Ms U HanboJee sipKue
3BE3IbI B HUX:

- bonsmyro Menseauny,

- Manyio Mensenuny (c
[TonstpHoM 3BE31101),

- Kaccuoneto,

- JIupy (c Beroii),

- Opén (c AnpTaupom),

- Jle6enp (c denebom),

- Bo3uunuwnii (¢ Kanemioit),

- Bononac (¢ Apkrypom),

- CeBEpHYIO KOPOHY,

- OpuoH (c berenbreiize),

- Tenen (¢ AnpnebapaHom),

- bBonbmoii I1éc (¢ Cupuycom)

Hebecnas mexanuka (3 4)

Cucrema mupa

Ypok 7. Cucrema Mmupa
['eonenTprueckas u
reJIMOLEHTPUYECKasi CUCTEMa MUPA;
00BSCHEHHE METIICO0Pa3HOTO
JBWKCHUS IUIAHET; NJOKA3ATEIbCTBA

- IOHSTHUS:
- TEMOLIEHTPUYECKasl CHCTEMa
MUpA,

- TEOIICHTPHYECKAs CHCTEMA
MUDA;

- IPUMEHATH 3aKkoHbI Keriepa u
3aKOH BCGMI/IpHOFO TATOTCHUA HpI/I
00BACHEHHH IBHKEHHUS IUIAHET U
KOCMHUYCCKUX annapaTOB;

- pemaTh 3a/1a4i Ha PacueT
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IBO>KEHUA 3emiid BOKpyr CoyHIa;
TOJVYHBIN MapaJUIakc 3BE3]

Pecypcol ypoka: YuebHuk, § 8

- CUHOAMYECKHUI IEPUO;

- 3BE3IHBIN MIEPUO/T;

- TOPU3OHTAJIBHBIN NapalIaKC;
- YIJIOBBIE pa3Mephl CBETHII;

3axonbl Keruiepa 1BUKEHUS TUIaHET

VYpok 8. 3akonbl Keniiepa
JABHIKEHMS TIJIAHET
O06006ménnbie 3akoHb! Keruepa u
omnpeesieHne Macc HeOECHBIX Tel

Pecypcul ypoka: YaeOHuk, § 9

- TIepBasi KOCMHYECKast
CKOPOCTBH;
- BTOpast KOCMUYecKas
CKOPOCTBH;
- CITOCOOBI OTIPE/ICIICHUS Pa3MEPOB
M MacChl 3eMIIH;

Kocmuueckue ckopoctu u
MEXIIJIAaHETHBIE TePENETHI

VYpok 9. KocMunueckne ckopocTn
U MEKIIAHETHBIE MepeséThl
IlepBas u BTOpast KOCMUYECKUE
CKOpPOCTH; ONTHUMAaJIbHAS

nony unTrdeckas opoura KA
IUTaHeTaM, BpeMs MOJIETa K IUIaHeTe

Pecypcuvl ypoka: Yuebnuk, § 10, 11

- crocoO0BI OMpeieNieHus
paccTostHuM 10 HEOECHBIX TE U UX
Macc 1o 3akony Kemepa;

- 3akoHbI Kemiepa u ux cBA3b ¢
3aKOHOM TSTOTEHUS

pPacCTOSAHUH MO U3BECTHOMY
napajiakcy (1 Hao0opor),
JUHEHHBIX U YTJIOBBIX pa3MepOB
HEOECHBIX TeJ, PACCTOSHUI IJIaHET
ot CoJiHIIa ¥ TEPUOJIOB UX
o0palieHus Mo TPETheMy 3aKOHY
Kennepa

Ctpoenue CosHeu

HOIl cucremsl (7 4)

CoBpeMeHHbIE NPEACTABICHUS O
cTpoeHuu U coctaBe CoJIHEUHOU
CHUCTEMBI

Ypok 10. CoBpemenHnbie
NpeacTaBJeHusi 0 CTPOEHUH U
coctaBe CoJIHEUHOI CHCTEMBI
OO0 oTIMYMAX IUIAHET 3€MHOM
TPYIIBI ¥ TUIAHET-TUTAHTOB; O
TUTaHEeTax-KapiuKax; MallbIX TeNax;
o nosice Koiinepa un obiake KomeT
Oopra

Pecypcwi ypoka: YuebHuk, § 12

- npoucxoxaenue CoaHeuHon
CHUCTEMBI;

- OCHOBHBIE 3aKOHOMEPHOCTH B
CoJIHEYHOH CUCTEME;

- KOCMOT'OHUYECKHE THUIIOTE3HI,

- cucrema 3emisi—JIyHa;

- OCHOBHBIC JBM)KECHMS 3E€MIIH,

- (hopma 3emuy;

- npupoaa JIyHsr;

- 00111251 XapaKTePUCTHKA IIIAHET

[Timanera 3emis

VYpoxk 11. Ilnanera 3emJst
®opma 3emiu, BHyTpEHHEE
CTpoeHHe, aTMoc(epa U BIHUSIHUE
MApHUKOBOTO AP eKTa Ha KIUMaT

3eMHOM TpyIIibl (aTMocdepa,
MIOBEPXHOCTb);

- o0m1as XxapakTepucTUKa TIaHEeT-
TUTaHTOB (aTMocdepa;

- TI0JIL30BAThLCS IIJIaHOM
ConHEeYHOM CHCTEMEI U
CIIPaBOYHBIMU JJAHHBIMU;

- ONIPEACIIATH 10
aCTPOHOMHUYECKOMY KaJeHIapIo,
KaKHe IIaHEThl U B KaKUX
CO3BE3IMAX BHIHEI HA HEOE B
JTAaHHOE BpeMs;

-HaXOAUTh IJIAaHETHI Ha HeOe,
OTJIHYas UX OT 3BE3;

- IPUMEHATH 3aK0HbI Kemiepa u
3aKOH BCEMUPHOTO TATOTEHUS IIPU
00BICHEHUH JIBHKCHUS IUIAHET U
KOCMHUYECKHX aIapaToB;
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3emin

Pecypcol ypoka: Yuebnuk, § 13

Jlyna u e€ BnusiHue Ha 3eMITIO

VYpok 12. JlyHa u eé BJusinue Ha
3emir0

dopMUpPOBaHHUE MOBEPXHOCTH
JlyHbl; IpupoOia IPUIUBOB U
OTJIMBOB Ha 3emJie U UX BIUSHHUE Ha
NBIKEeHUE 3eMiu U JIyHBI,
MIPOLIECCHS 3EMHOM OCH U
JIBUYKEHUE TOUYKU BECEHHETO
PaBHOJICHCTBUS

Pecypcol ypoka: Yuebnuk, § 14

[InaneTsl 3eMHOM TPYMIIBI

VYpoxk 13. [lnaneTsl 3eMHOM
rpynnbl

dusnueckue cBoiictBa Mepkypusi,
Mapca u Benepsl; ucciegoBanus
IIJJAHET 3€MHOM I'PYIIIBI
KOCMHMYECKUMHU arapaTaMu

Pecypcuvl ypoka: Yuebunuk, § 15

Ilnanersl-ruradtel. [I1aneTs-
KapJIMKH

VYpok 14. [lnaHeTbI-TUTAHTHI.
ILnaneTbI-KapPJINKHA
®dusnueckue croiicTBa FOmuTepa,
CarypHa, Ypana u HentyHa;
BYJIKAHUYECKas JESATEIIbHOCTh HA
cnytHuke lOnurepa Mo; npupona
KOJIEI] BOKpYT IUIAaHET-TUTaHTOB;
IJIaHEThI-KapJIUKU

Pecypcwi ypoka: Yuebnuk, § 16

Mausie tesra COMTHEUHON CUCTEMBI

VYpok 15. MaJable Tena
CosiHeYHOH CHCTEeMBI

TTOBEPXHOCTB);

- CIIYTHHUKH U KOJIbLIA IIJIAHCT-
THTaHTOB,;

- aCTCpOUbl U MCTCOPHUTHI,

- TIOSIC aCTEPOUJIOB;

- KOMCTBI 1 MCTCOPbI

- pemarh 3a/1a4M Ha pacyeT
PacCTOSIHUM 110 U3BECTHOMY
napajuiakcy (1 Hao0opoT),
JMHENHBIX U YIJIOBBIX pa3MEpOB
HEOECHBIX Tell, PACCTOSHUIH MIaHET
ot CoJHIla ¥ IEPUOJ0B UX
oOpalIeHNs 0 TPEThEMY 3aKOHY
Kennepa
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dusnueckas Mpupoia aCTEPONIOB
u xomeT; nosic Koitnepa u o6mako
komet OopTa; MpUpoIa METEOPOB U
METEOPUTOB

Pecypcwi ypoka: Yuebnuk, § 17

COBpeMeHHLIe HpGI[CTaBJIeHI/IH (0]
npoucxoxaeHun CoJIHEUHOU
CUCTCMBI

VYpok 16. CoBpemenHbIe
npeacTaBJieHus 0
npoucxo:xaeHnu CorHeYHOH
CHCTEMBI

CoBpeMeHHbIE PEACTABICHUS O
npoucxoxaeHun CoJIHEUHOU
CHCTEMBI

Pecypcwi ypoka: Yuebnuk, § 18

AcTpou3uka u 3B€3]1

Hast acTpoHomus (7 4)

Metoap! acTpopU3NIECKUX

Ypok 17. Metoasl

- OCHOBHbIE (PU3NYECKUE

UCCIIEIOBaHUM acTpou3nYeCKHUX UccaeoBaHuil | xapakTepucTuku CoHua:
[IpuHIUI NENCTBUSA U YCTPOHCTBO - mMacca,
TEJIECKOIOB, pepakTOpoB U - pa3Mepsl,
pedIIeKTOpOB; paTuoTEIECKOIBI 1 - TEMIIEPATYDPA;
paarouHTepPepoOMeTpHI - cxemy ctpoenust CoyHua u
(u3HUecKre MPOIECCHI,
Pecypcwvl ypoka: YueOunuk, § 19 MIPOUCXOAALIME B €r0 HEApaxX U
Comnnie VYpok 18. Connue aTMocdepe;

OrnpezeneHre OCHOBHBIX
xapakTepucTuk COJHIA; CTPOSHHE
COJIHEYHOM aTMoc(depsl; 3aKOHbI
W3ITy4YeHUsT a0COIIOTHO TBEPIOTO
Tena u Temneparypa ¢porocdepsl u
IIATEH; IPOSIBJIEHUE COJIHEYHOMN
aKTUBHOCTH U €€ BIMSHHUE Ha
KJIMMaT 1 Ouocdepy 3eminu

- OCHOBHBIE TIPOSIBIICHUS
COJIHEYHOM aKTHBHOCTH, UX
MPUYUHBI, IEPUOUIHOCTH U
BIMSIHHUE Ha 3EMITIO;
- OCHOBHBIE XapaKTEPUCTUKH 3BE3]T
B cpaBHeHHH ¢ CoHILIEM:

- CIIEKTPBHI,

- TEMIIEPATYPHI,

- CBETUMOCTH,

- IPUMEHSITH OCHOBHBIE TIOJIOKCHUS
BeIylNX (PU3NUECKUX TEOPHil Mpu
00bsicHeHuu npuposl ConHua u
3BE3/I;
- pelarth 3aa4u Ha pacyer
paccTossHUM 70 3BE31 1O
WU3BECTHOMY T'OJINYHOMY
napaJjuiakcy u oOpaTHble, Ha
CpaBHEHHUE Pa3IUYHBIX 3BE3] O
CBETUMOCTSIM, pa3MepaM U
TeMIIepaTypam;
- AaHAJIM3UPOBATH TUATPAMMBI
«CTIEKTP—CBETUMOCTB» U «Macca—
CBETUMOCTEY;
- HAXOIUTh Ha HeOe 3BE3IbI:

- anb(hbl Manoii MeaBenuiibl,

- anbGbl JIupsl,

- anbGbl Jlebens,

26




Pecypcul ypoka: Yaebnuk, § 20

BHyTpeHHee cTpoeHre U UCTOYHUK
sHepruu CosHua

VYpoxk 19. BHyTpeHHee cTpoeHue U
HCTOYHUK 3Hepruu CoJiHIA
Pacuér remneparypbl BHYTpH
ConHua; TepMOsSAEPHBII HCTOUHUK
sHepruu CoJiHIIa U IEPEHOC
sHepruu BHYTpH CoJHIA;
HaOJII0/IEHUs COTHEYHBIX HEHTPUHO

Pecypcol ypoka: Yaebnuk, § 21

OCHOBHBIE XapaKTEPUCTUKH 3BE3]

VYpok 20. OcHOBHBIE
XapaKTePUCTHKH 3BE3]1
Ornpezenienre OCHOBHBIX
XapaKTePUCTHK 3BE3I;
CTIEKTpaJIbHAS KITACCUPUKAIIHS
3BE3]; AUarpaMMa «CIeKTp—
CBETUMOCTB) U pacIpeieieHIe
3BE3]1 HA HEW; CBSI3b MACCHI CO
CBETUMOCTBIO 3BE3]1 IJIaBHOU
MOCIIE0BATEIBHOCTH; 3BE3/IBI,
KpaCHbIE TUTAHThI, CBEPXTUTAHTHI U
OeJIble KapJIMKU

Pecypcuvl ypoka: YueOnuk, § 22—23

beinble kapnuky, HEUTPOHHBIE
3BE3/1b1, YEPHBIE ABIPHL. JIBOMHEIE,
KpAaTHBIE U IIEPEMEHHBIE 3BE3 1B

VYpok 21. Besbie kapJuKu,
HEHTPOHHBIE 3BE3/1bI, YEPHBIE
AbIPbI. /IBOIHBIE, KPAaTHBIE U
nepeMeHHbIe 3BEé3/1bI
Oco0eHHocTH CTpOoeHUS OeIbIX
KapJIMKoB U npenen Yannpacekapa
Ha UX Maccy; IyJlbcapsl U
HEUTPOHHBIE 3BE3/bl; IOHATHE
4EPHOI1 JIbIpbI; HAOTIOACHUS
JIBOWHBIX 3BE3]] U ONPEIEICHUE X

- MMyJBCUPYIOIINE U B3PHIBAIOIITUECS
3BE3/I;
- TIOPSAZIOK PACCTOSIHUS 10 3BE3],
CIOCOOBI OTIPEIeNIEHUs U Pa3MepOB
3BE3/I;
- €IUHUIIBI U3MEPEHUS PACCTOSTHUINA:
- Tapcex,
- CBETOBOH I'0JI,
- BKHEHIIIME 3aKOHOMEPHOCTH
MHpa 3BE3;
- TUarpamMMbl «CIEKTp—
CBETUMOCTBLY» U «Macca—
CBETHMOCTEY;
- CIIOCO0 OTpeIeTICHHs Mace
JIBOMHEBIX 3BE3I;
- OCHOBHBIE TTAPAMETPHI COCTOSTHUS
3BE3THOTO BEIECTBA:
- INIOTHOCTb,
- TeMIIeparypa,
- XUMHYECKHM COCTaB,
- pusznuecKoe COCTOSIHUE,
- BaXKHEHIITNE TTOHSTHS:
- TOJIMYHBIN TapaJiiake,
- CBETUMOCTb,
- abcomroTHas 3BE3HAas
BEJIMYMHA;
- YCTPOMCTBO U HA3HAYCHHE
TeJIECKOIIa,
- YCTPOMCTBO U HA3HAYCHHE
pedpakTopoB u pediekTopoB

- anmb(ut Oprna,

- anb(s1 OpuoHa,

- anbdw1 bim3Henos,

- anb(bl Bo3nuuero,

- anmbur Magoro Ilca,

- anbdo1 bonbioro [ca,
- a1 Tenbia
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Macc; MyJIbCUPYIOIINE TEPEMEHHBIE
3BE3/1bI; Le(euIbl U CBSA3b epuoJia
MyJIbCALIMI CO CBETUMOCTBIO Y HUX

Pecypcul ypoka: YaeOnuk, § 24—25

HoBrbie 1 cBepXHOBBIE 3BE3/IBI

VYpoxk 22. HoBble U CBEpXHOBbBIE
3BE€31bI

Hab6mronaembie mposiBiieHUs
B3PBIBOB HOBBIX M CBEPXHOBBIX
3BE3/]; CBOMCTBA OCTaTKOB B3PHIBOB
CBEPXHOBBIX 3BE3]]

Pecypcoi ypoka: Yuebnuk, § 26

OBOJIIONUS 3BE3

Ypok 23. IBoarouus 3BE3/1
Ku3zHb 3BE3/1 pa3inuyHON MacChl U
e€ OTpaKeHUE Ha AuarpaMmme
«CTIEKTP—CBETUMOCTbY;
IPaBUTALMOHHBINA KOJUIAIC U B3pPbIB
0enoro KapiauKa B JBOMHOMN
CUCTEME U3-3a MEePETEeKaHus Ha
HETO BEIEeCTBA 3BE3/IbI-
KOMITAHbOHA; TPaBUTALIUOHHBII
KOJIJIAIIC sIIpa MACCUBHOM 3BE3/IbI B
KOHIIe €€ xu3HH. OlLleHKa BO3pacTa
3BE3HBIX CKOIUJICHUI

Pecypcuvl ypoka: YueOnuk, § 27

Muieunblii nyTh (3 4)
I'a3 u npuIb B ["anaktuke VYpok 24. I'a3 u nbLIb B - IIOHATHUE TYMAaHHOCTH; - 00BACHATH MPUUMHBI Pa3INuns
I'anakruke - OCHOBHbIE (PM3UYECKUE BUJIUMOI'O U UCTUHHOI'O

Habitonaemble xapakTepucTUKU
OTpakaTeJabHbIX U AUDPY3HBIX
TYMaHHOCTEH; pacupeseneHne ux
BOJIM3M TUIOCKOCTH [ aslakTHKWY;

napaMeTpLI, XI/IMI/I‘-IGCKI/II\/'I COCTaB U
pacrpenesneHue MeX3BE3THOrO
BeniecTBa B 'aakTuke;

- IPUMEPHBIE 3HAUECHUS

paclipeeneHus 3BE31,
MEX3BE3THOIO BEILIECTBA U
rajakTHK Ha HeOe;

- HAXOJUTh PACCTOSIHUS MEXKY
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cnupaibHas cTpykrypa ["anakTuku

Pecypcul ypoka: YaeOHuk, § 28

PaccessHabIC M T1apOBBIC 3BE3THBIE
CKOILJIEHUSA

VYpok 25. PaccessHHbIE U
IAPOBbIE 3BE3/IHbIE CKOTIEHUS
Ha0romaeMelie cBolicTBa
CKOIUJICHUH U UX pacIpe/ielICHUE B
I'amakTuke

Pecypcol ypoka: Yuebnuk, § 29

CepxmaccuBHas 4€pHas Jblpa B
nentpe Mieunoro ITytu

Ypok 26. CBepxmaccuBHast
4yépHas IbIpa B LIEHTpe
Maeuynoro ITyTu

HaGnronenue 3a 1BUKEHUEM 3BE3]
B LIEHTpE ['aJlakTUKK B
MH(PaKpacHbII TEIECKOI; OL[CHKa
MacChl ¥ pa3MepOB YEPHOU IBIPHI
110 IBUYKEHUIO OTIENBHBIX 3BE3]

Pecypcwvl ypoka: Yuebnuk, § 30

CIEAYIOUIUX BEJIUYUH:
- pacCTOSIHUA MEXAY 3BE3aMU
B okpecTHOCTH CoJIHIIa, UX
yuciio B ['anakTuke, e€
pasmepsl,
- nH(paKpaCHBIN TEJIECKOIT;
- OLICHKA MaccChl U pa3MepOB
YEPHOU JBIPHI 110 JBUKEHUIO
OTJIENBHBIX 3BE3]I.

3B&31amMu B okpecTHOCTH CoJHIIa,
ux yncio B ['anakTuke, e
pasMepsl;

- OLIEHUBATh Maccy U pa3Mep
YEPHOU ABIPHI IO IBUKECHUIO
OTJENbHBIX 3BE3T

lanakrtukm (3 4)

Knaccudukanms rajaktuk

Ypok 27. Knaccupuxkanust
rajakTUK

THnbl TATAKTUK ¥ UX CBOMCTBA;
KpacHOE CMELIECHHUE U ONPEICIICHUE
paccTOsTHUM J0 TralaKTUK; 3aKOH
Xab0u1a; BpallieHne TATAKTUK U
coJiepKaHue TEMHOM MaTepUHU B
HUX

Pecypcol ypoka: Yuebnuk, § 31

AKTHBHBIC TAJIAKTUKU B KBa3aphbl

VYpok 28. AKTHBHBIE TAJTAKTHKH
U KBa3apbl
[Ipuposia akTUBHOCTH TrajlaKTHK;

- OCHOBHbIE (PU3UYECKUE
rapameTpbl, XUMHUYECKUN COCTaB U
pacrpeeneHne MexX3BE3THOTO
BelecTBa B ['amakTuke;

- IPUMEPHBIE 3HAYCHUS
CJIETYIOIINX BEITUYHH:

- OCHOBHBIE THIIbI TATAKTHUK,
pazIuuus MEXIy HUMU,

- IPUMEpPHOE 3HAYEHUE U
(bU3UYECKU CMBICIT IOCTOSTHHOM
Xa00ma;

- BO3pacT Ha0J01aeMbIX HEOECHBIX
TeN

- OOBSACHATH MPUIUHBI PA3TAYUS
BUJIMMOT'O U HUCTUHHOT'O
pacnpeneneHus 38E31,
MEXK3BE3JHOTO BEILIECTBA U
rajJakTHK Ha HeOe
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pHUpoJIa KBa3apoB

Pecypcul ypoka: YaeOnuk, § 32

CKOIUICHHUS TaJIaKTHK

Vpok 29. CromnjieHusi rajJJakTHK
IIpupona ckomnaeHu u poib
TEMHON MaTepuu B HUX;
MEXTaTaKTHUECKHUI Ta3 u
PEHTI€HOBCKOE U3JIyYEHHUE OT HETO;
sIYEUCTasA CTPYKTypa
pacnpenenenus ['anakTuk u
CKOIUIeHUH BO Beenennon

Pecypcol ypoka: YaebOuuk, § 33

Crtpoenue u 3BoJonust Beesrennoi (2 4)

KoneyHOCTh 1 OECKOHEYHOCTD
Bcenennoii. Pactmmpsitorasics
Bcenennas

VYpok 30. KoneuHOCTH H
0ecKOHeYHOCTh BeeneHHom
CBsi3b 3aKOHA BCEMHPHOTO
TATOTEHUS C PECTABICHUSIMHU O
KOHEYHOCTH M OECKOHCUYHOCTH
Bcenennoii; poromerpuueckuit
apaJiokc; He0OXOUMOCTh O0IIeH
TEOPUU OTHOCUTENLHOCTH IS
nocTpoeHus moaenu Beenennou

Pecypcul ypoka: Yuebnuk, § 34, 35

Mogenp «ropsiuer Beenennoi» u
PENMKTOBOE U3TyUEHUE

VYpok 31. Mopeas «ropsuei
Bcenennoii»

CBs13b cpeiHEN TUIOTHOCTH
MaTEepUHU € 3aKOHOM PaCIIUPEHUS U
reoMmerpuen BeeneHHou; paauyc u
BO3pacT BcenenHoit

Pecypcwvl ypoka: Y4eOHuk, § 36

- CBSI3b 3aKOHA BCEMUPHOTO
TATOTEHHUS C NPEICTABICHUSIMH O
KOHEYHOCTH U OECKOHEUYHOCTH
Bcenennoi;

- YTO TaKO€ (POTOMETPUUECKUI
napajokc;

- He0OXOAMMOCTD O0IIeH TeOpUn
OTHOCHUTEJIBHOCTH /7151 IOCTPOEHUS
mozenu Beenennoi;

- IOHATHE «TopsAyas Beenennasy;

- KpyITHOMACIITa0HYIO CTPYKTYPY
Bcenennoi,

- YTO TaKOE€ METarajaKTHKa,

- KOCMOJIOTMYECKHE MOJIENH
Bcenennon

- UCTIOJIH30BATh 3HAHMSA 110 (PU3HKE
¥ aCTPOHOMUM TSI ONTUCAHUS U
00BSICHEHUS] COBPEMEHHOU
HayYHOU KapTHHBI MUpa

CoBpeMeHHbIe TPOOJIeMBbI AcTPOHOMUH (3 4)
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Y ckopeHHOE paciIMpeHue
BcenenHnoli u TéMHas dHEprus

Vpok 32. YckopeHHoe
pacuupenue BeeseHHol u
TEMHAasl SHEePrus

Bxitag TéMHOIM MaTepuu B Maccy
Bcenennoii; HaOII0neHNE
CBEPXHOBBIX 3BE3]1 B TAIEKUX
TIAKTUKAX U OTKPBITHE
YCKOPEHHOTO paCUIupEeHUs
BcenenHoii; npupobl CUITbI
BCEMHUPHOT'O OTTAIIKUBAHUS

Pecypcwvl ypoka: YaeOnuk, § 37

OOHapy>xeHue IIaHeT BO3JIe
JIPYTUX 3BE3T

VYpok 33. O0Hapy:KeHuUe NJIaAHET
BO3JIe IPYTrUX 3B€3]Q

HeBuaumblie cliyTHUKH Y 3BE3N;
METOJIbl 0OHAPYKEHUS IK30IUIAHET;
9K30ILJIaHETHI C YCIOBUSIMU
6HaFOHpI/I$[THI>IMI/I I dKU3HU

Pecypcol ypoka: YueOnuk, § 38

[Touck xu3HU U pazyma BO
Bcenennoit

VYpok 34. Ilouck KuU3HU U pazyma
BO Bcesiennoit

Pa3BuTue npeacrabienuii o
CYILIECTBOBAHUH KM3HU BO
Bcenennoii; popmyna peiika u
YMCJIO IMBUIM3ALMK B ['aakTHUKE;
MTOMCK CUTHAJIOB OT BHE3EMHBIX
LUMBWIA3ALUHN U 110/1a4a CUTHAJIOB
UM

Pecypcwvl ypoka: Y4eOnuk, § 39

- Kakue HaOJI0ICHUS TTOATBEPIUIIN
TEOPUI0 YCKOPEHHOT'O PACIIMPEHUS
Bcenennoi;

- YTO MCCJIeI0BATEIN TOHUMAIOT
MOoJT TEMHOM SHEPTUEH;

- 3a4€M B ypaBHEHUE DHHIITEHHA
Obl1a BBEJICHA KOCMOJIOTHYECKas
MOCTOSIHHAA,

- YCJIOBHSI BO3SHUKHOBEHHUSI TUTAHET
OKOJIO 3BE3;

- METOJbI OOHAPYKEHUS
9K30IUIAHET OKOJIO IPYTUX 3BE3;

- 00 3BOMrOLINK BeeneHHO n
JKU3HU BO BceenenHoi,

- Mpo0OJIEMBI TTOMCKA BHE3EMHBIX
IUBHUIIN3AIINI;

- popmymna Jlpeiika

- UCTIONIb30BATh 3HAHUS,
MOJIydEeHHBIE IO (PUBHKE U
aCTPOHOMMH, JUIS ONTUCAHUS U
0OBSICHEHUSI COBPEMEHHOU
HAay4YHOUN KapTUHBI MUDA;

- 000CHOBBIBATH CBOIO TOUYKY
3PEHUS O BOZMOKHOCTH
CYIIECTBOBaHHUSI BHE3EMHBIX
[IUBHJIM3ALUI U NX KOHTAKTOB C
HaMU

Pe3eps (1 4)
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