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PABOYAA TTIPOI'PAMMA
110 ACTPOHOMHH

Vposenn o0pasosaius (kinace): cperee oduiee oOpazosanue, 11 Krace
Konmuectso yacos — 34
Yuntens : benokiokosa Cetsiana Ajiekcan/IpoBHa

[Iporpavma pazpaboTaHa Ha OCHOBE MPHMEPHOI OCHOBHOI MPOTPAMMBI CPEIHETO o0uero
QBPATORANIS 110 NIPESMETY «ACTPOHOMHSY. 0I06PEHHOH pelieHneM GenepaibHoro yuesHo-
METOMHECKOT0 00be/MHEHIS 110 00ImeMy oGpasopanmio (npotokoi ot 28 mions 2016 roa No
2/16-3); npumepHoit paGoueii nporpammsl B.M.Uapyruna «Actporomus 10-11kmaccesl.
bazossiii yposenb. Meroymueckoe nocodne». M. «lIpocsemenney. 2017 r.
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1. THosicHuTeNbHAsA 3amuCKa

[Tporpamma pazpadortana B coorBercTBIH ¢ PI'OC OOO 1 Ha OCHOBE:

B yueOHOM miaHe IIKOJIBI aCTPOHOMHMS MPECTaBlIeHa Kak 0a30BbIil Kypc B 11 kiacce
34 gaca, 1 yac B HEJICIIO

B aBTOpCKO# mporpamme Ha n3ydeHue Kypca 11 kimacc orBogutcst 35 yu4eOHBIX YacoB.
Pabouast mporpamma paccuntaHa Ha 34 y4eOHBIX Yaca B COOTBETCTBUU C yUEOHBIM ILIAHOM
00111€600pa30BaTEIIBHOTO YUPEIHKICHUSI.

Peanuzanust mporpaMMbl 10 «acTpPOHOMHsI» 11 Kiacc MOXET OCYIICCTBISATHCS M
NPUMEHEHHEM DJICKTPOHHOTO OOYYEHUS M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

TemaTnyeckoe pacnpenejieHue KoJmyecTBa yacoB 11 kmacc:

Ne HauMenoBauue KoaunuecTBO 4acoB
n/m Pa3iejioB H TEM ABTOpcKasi IporpaMmma Pabouasi nporpamma
1 BBenenue B acTpOHOMUIO 1 1
2 | ActpomeTpus 5 5
3 | HeGecnas mexaHuka 4 3
4 | CtpoeHHUE COTHEYHOH CUCTEMBI 7 7
5 | Actpodusuka u 3BE3/1Hasi aCTPOHOMUS 7 7
6 | Mneunsrii [1yTe 3 3
7 | TamakTukm 3 3
8 | Crpoenwue u sBomonus BeenenHoi 2 2
9 | CoBpeMeHHBIE TPOOIEMBI ACTPOHOMHH 3 3
Hroro vacos 35 34

2. Ilnanmpyemble pe3yJibTaThl OCBOCHHS Y4eOHOI0 NpeMeTa.
. [onyuuts npeacTaBaeHus o CTPyKType U Maciutabax Beenennoii u mecre
YyeJloBeKa B HEel. Y3HaTh O CPEJICTBaX, KOTOPbIE UCHIOIB3YIOT ACTPOHOMBI, YTOOBI
3arJIIHYTh B CaMble y/al€HHbIE YTOJIKU BceneHHOM 1 He TOJIBKO YBUIETh HEOECHBIE
TeJla B HEJIOCTYIHBIX ¢ 3eMJIM JUana3oHax JJUH BOJIH 3JIEKTPOMArHUTHOTO U3ITy4eHUs,
HO ¥ Y3HaTh O HOBBIX KaHaJjlaX MOJY4YeHUsI HHPOPMALIUU O HEOSCHBIX TeJIaX C TTOMOUIBIO
HEHTPUHHBIX U IPaBUTALIMOHHO-BOJIHOBBIX TEJIECKOIIOB.

. VY3HaTh 0 HAOII0JTAEMOM CJIOKHOM JIBM)XEeHHH 1U1aHeT, JIyner u ConHIa, ux
uHTepnpetanuu. Kakyro pons urpanu Habmonenus 3atmenuit JIynol u ConHIa B )KU3HU
001ecTBa 1 HICTOPHS UX HAYYHOTO 00BsicHeHUsA. Kak Ha OCHOBE aCTpPOHOMHYECKUX
SIBJICHUH JIFOM HAYYWJIUCh U3MEPSITh BPEMS U BECTHU KaJCHAApPh.

. V3HaTh, Kak Oy1arofaps pa3BUTHIO ACTPOHOMUHU JIFOIH MEPELUIN OT
IIPEJICTAaBICHUS T€OLICHTPUYECKON CUCTEMBI MUPa K PEBOIIOLMOHHBIM IIPEICTaBICHUAM
reJIMOLIEHTPUYECKOM cucTteMbl Mupa. Kak Ha ocHOBe mocieHe ObUIH OTKPBITHI
3aKOHBI, YIIPABIIAIOLINE IBHKCHUEM IUIAHET, U ITIO3HEE, 3aKOH BCEMUPHOI'O TATOTEHUS.

. Ha npumepe uconbp30BaHms 3aK0HA BCEMHPHOTO TATOTCHUS MOJTYYUTh
MPEJICTABICHUS 0 KOCMHUYECKHX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTHIBAIOTCS
TPAEKTOPUH MOJIETOB KOCMHUYECKUX ANIapaToB K IUIaHETaM. Y3HATh, KaK MPOSBISET
ce0sl BCeMUPHOE TATOTCHUE Ha SIBICHUAX B cucTeMe 3emiii—JIyHa, ¥ 9BOIIOIUIO ATOU
CHCTEMBI B OYTyIIIEM.

. VY3HaTh 0 COBpPEMEHHOM TIPEACTaBICHNH, O CTpoeHUN COTHEYHOH CHCTEMBI, O
CTPOEHUH 3eMJIH KaK TUIaHEThI U IPUPOJIe TAPHUKOBOTO d(PdeKTa, 0 CBOMCTBAX TIAHET
3eMHOH TPYIIIBI U TUTAHET-TUTAHTOB U 00 MCCIICIOBAaHUSAX aCTEPOUIOB, KOMET,
METEOPOHJIOB M HOBOTO KJIacca HEOECHBIX TNl KAPIUKOBBIX IJIAHET.




. [ony4yuts npeacTaBIeHHE 0 METOJaX acTPOYU3NIECKUX HCCIECTOBAHUN U 3aKOHAX
(bU3UKH, KOTOPBIE HCITIOJIB3YIOTCS Ul N3y4eHUs (PU3HMUECKU CBOMCTB HEOECHBIX TEJ.

. ¥Y3nate npupoty CosHIla U €ro aKTUBHOCTH, KaK COJTHEYHAasi aKTUBHOCTh BIIHSET
Ha KJIUMAT U 6uocdepy 3eMiH, Kak Ha OCHOBE 3aKOHOB (PM3UKU MOXKHO PaCCUUTATh
BHyTpeHHee cTpoeHue CoiHIa U Kak HaOJIIoJeHHs 3a HoTokaMu HeiitpuHo oT CosHia
IIOMOIJIY 3arJIsIHYTh B IeHTp CoJIHIA U Y3HATh O TEPMOSIEPHOM UCTOYHUKE IHEPTHH.
. VY3HaTh, Kak OIPEACIIAIOT OCHOBHBIE XapaKTEPUCTUKU 3BE3]] U UX B3aUMOCBS3b
MEXy OO0, O BHYTPEHHEM CTPOEHHUHM 3BE3/1 U MICTOUHUKAX UX YHEPTUU; O
HEOOBIYHOCTH CBOMCTB 3BE3/1: OEJIBIX KapJIMKOB, HEUTPOHHBIX 3BE3] U UEPHBIX JIBIP.

. VY3HaTh, KaK pOKIAIOTCS, )KUBYT U YMUPAIOT 3BE31BL.

. VY3HaTh, Kak 110 HAOJIIOACHUAM MYJIbCUPYIOMINX 3BE3] Leden onpeneiiTh
paccTosIHUA A0 APYTUX FalaKTHK, KaK aCTPOHOMBI 110 HaOIIOIEHUSM JBOMHBIX U
KPAaTHBIX 3BE3]1 ONPEACIIAIOT UX MACCHI.

. [Tony4yuTs nipencTaBiIeHNs O B3PbIBAX HOBBIX U CBEPXHOBBIX 3BE3/] U Y3HATh KaK
B 3BE3/1aX 00pa3yIOTCs TAKENbIE XMMUYECKHUE IIEMEHTBI.

V3Hath, Kak ycTpoeHa Hama ['anaktuka — Miueunsii [IyTe, kKak pacnpenencHsl B HeU
paccesHHbIE U LIapOBbIe 3BE3AHbBIE CKOIUIEHHS U 00J1aKa MEX3BE3AHOTO ra3a M IMbLIH.
Kak ¢ momonrsro HaGmo1eHN B MHPPAKPACHBIX JIydaX yAaJI0Ch IPOHUKHYTH Yepe3
TOJILLY MEX3BE3IHOTO I'a3a YU NbUIN B LICHTP | anakTuKy, yBUIETh IBUKEHUE 3BE3] B HEM
BOKPYT CBEpPXMaCCHUBHOW YEPHOU JBIPHI.

. Ilony4yuTs nIpencTaBICHUE O PA3IUYHBIX TUIAX MaJaKTUK, Y3HATH O
IIPOSIBICHUAX AKTUBHOCTHU T'AJIAKTUK U KBA3apOB, PACIPEAEICHUH T'AJIAKTUK B
NPOCTpPaHCTBE M (POPMUPOBAHUH CKOIUICHHUH U SIYEUCTON CTPYKTYPHI UX pacIpe/IeIICHHS.

. Y3HaTh 0 CTPOEHUU U SBOJIOIMN YHUKATHLHOTO 00beKkTa BeeneHHoi B 11eaoM.
[IpocnenuTs 3a pa3BUTUEM MPEICTABICHUN O KOHEYHOCTH U OECKOHEUHOCTH
Bcenennoi, o (hyHIaMeHTaIbHBIX MAPAIOKCAX, CBSI3aHHBIX C HUMHU.

. [onsTh, KaK U3 HAOIIOJAEMOTO KPACHOTO CMEIIIEHUS B CIIEKTPax MajaéKuX
raJIaKTUK MPHUIIUIA K BBIBOJIY O HECTAIIMOHAPHOCTH, pacIIUpeHUH BceeneHnHoi, u, 4to B
MIPOIIOM OHA ObLTA HE TOJIBKO IUIOTHOM, HO M TOpsIYeH 1, 4TO HabII0gaeMoe
PEITMKTOBOE M3Ty4eHHE MTOATBEPKIAET ATOT BaKHBIN BBIBOJI COBPEMEHHOW KOCMOJIOTHH.

. VY3HaTh, Kak OTKPBLIN YCKOPEHHOE paciliupeHre BeeeHHo# 1 ero CBA3bI0 C
TEMHOU YHEPTUEU U BCEMUPHOU CUJION OTTAJIKUBAHHUS, IPOTUBOCTOSAILEH BCEMUPHON
CHUJIE TATOTEHUS.

. Y3HaTh 00 OTKPBITUH HK30IJIaHET — IIJIAHET OKOJIO IPYTHX 3BE3M U
COBPEMEHHOM COCTOSIHUU TPOOJIeMbI MOMCKA BHE3EMHBIX LIMBUIIM3ALIUHN U CBSA3H C HUMHU.

. Hayuutbcst npoBOAUTH IPOCTENIIINE aCTPOHOMUYECKUE HAOIIOICHHUS,
OPUEHTUPOBATBCS CPENIU SIPKUX 3BE3M U CO3BE3/IUH, U3MEPSTh BBICOTHI 3BE3 U CouHIa,
ONpEENATh ACTPOHOMUYECKUMHU METOJJAMH BpeMS, IIUPOTY U AOITOTY MecTa
HaOmoAeHnH, n3MepsaTh quaMeTp ColHIa U U3MEPATH COTHEYHYIO aKTUBHOCTD U €€
3aBHCHUMOCTb OT BPEMEHH.

JInuHOCTHBIE pe3yabTaTbl — CHOPMHPOBaBLIAsCS B 00pa3oBaTeIbHOM Ipolecce
CHCTEMa IIEHHOCTHBIX OTHOILICHUH YJalIuXxcs K cede, IPYyruM y4acTHHUKaM 00pa3oBaTeIbHOTO
mporecca, caMoMy 00pa3oBaTelbHOMY IIpoliecCy, OOBEKTaM MO3HAHUA, pe3ylbTaTam
o0Opa3oBaTenbHOM nesATeNbHOCTH. OCHOBHBIMH JIMYHOCTHBIMH PE3YJIbTaTaMu, (POPMUPYEMBIMH
pU U3y4EeHUH aCTPOHOMHM B CPEJHEH IIKOJE€ B COOTBETCTBUHU C IPOrpaMMOM BOCIUTAHUSA
MOBY COWI Ne 25 um. Mapmana Coserckoro Coroza I''K. Xykoa MO KopeHoBckuii
paiioH, SBISIOTCS:

- CO3/1aHUE YCJIOBHM JUIsi BOCHMTAaHMSA Yy J€Te aKTUBHOM TI'PaXKIaHCKOU
MO3ULUHU, TPaKJAHCKOH OTBETCTBEHHOCTH, OCHOBAHHOW Ha TPAAMIIMOHHBIX KYJIbTYPHBIX,
JIyXOBHBIX U HPABCTBEHHBIX LIEHHOCTSX POCCUNUCKOr0 OOILIECTBA;

- pa3BUTHE KyJIbTYPbl MEXKHAIIMOHAJIBHOTO OOIIEHNUS;



- pa3BUTHE B JETCKOW Cpelle OTBETCTBEHHOCTH, MPUHIIUIIOB KOJIJIEKTUBU3MA U
COLMAJIBHOMN COJIMIAPHOCTH;

- dbopmupoBaHue y AeTed maTpuoTHU3Ma, YyBCTBA TOPJIOCTH 3a CBOIO Pomuny,
TOTOBHOCTH K 3amuTe HHTepecoB OTedecTBa, OTBETCTBEHHOCTH 3a Oyaymee Poccum Ha
OCHOBE Pa3BUTHS MPOTrpaMM MaTPUOTUUYECKOTO BOCIHUTAHHS AETei, B TOM YHCIE BOEHHO-
MaTpUOTUYCCKOTO BOCIIUTAHUSA

- OKa3aHUsl TMOMOIIU JETAM B BbIpAaOOTKE MOjeNiei MOBEIACHUS B Pa3IMYHbBIX
TPYAHBIX ) KU3HCHHBIX CUTyallUsAX, B TOM 4YHUCJIC HpO6HCMHBIX, CTPECCOBBIX U KOH(l)J'IHKTHI)IX

- CO3JJaHUE YCJIOBHUH ISl COXpaHEHHUS, MOJACPKKH U Pa3BUTUS ITHUUYECKHUX
KyJbTYPHBIX TPaJULAN U HAPOJHOTO TBOPUYECTBA

- CO3J]aHME YCIOBUU IS TOJYYCHUS NETbMHU JIOCTOBEPHON HHOpMaNUH O
NEPEaAOBBIX OOCTHXCHHAX H OTKPBITUAX MHpOBOﬁ 1 OTEUYECTBEHHOU HAayKH, IOBBIIICHUA
3aMHTEPECOBAHHOCTH MOAPACTAIOIIETO MOKOJCHUS B HAYYHBIX MO3HAHHUSAX 00 YCTpOMCTBE
MHpa 1 00IIecTBa.

- dbopMuUpOBaHHUE Yy MOIPACTAIONIETO MOKOJICHUSI OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3[I0POBOM 00pa3e KU3HH;

- pPa3BUTHS HaBBIKOB COBMECTHOM paboOThl, yMeHHsS paboTaTh CaMOCTOATEIBHO,
MOOMIN3YsT HEOOXOIUMBIE PECypChl, MPABUIBHO OIEHMBAS CMBICI M IMOCJEICTBUS CBOHUX
IeHCTBH;

3. Conep:kanue Kypca
BBenenue B acTpoHoMuIo — 1 4.
Crpoenue u macutadbbl BeeneHHoH, 1 COBpeMEHHbIE HA0I0ICHUS
Kaxkue Tena 3anonsstor BeeneHnyro. KakoBbl HX XapaKTepHbIE pa3Mepbl U pacCTOSTHUS
Mexny auma. Kakue gusndeckue ycioBUs BCTpEUArOTCs B HUX. Beenennas
pacmupsiercs. ['1e u kak paboTaroT camble KpyIHbIe ONTHUYECKHE Tesneckonbl. Kak
aCTPOHOMBI UCCIEAYIOT raMMa-u3iaydeHue Beenenno. UTo yBuieIM rpaBUTaliMOHHO-
BOJIHOBBIE€ U HEUTPUHHBIE TEJIECKOIIBI.

AcTpoMerpusi — 5 4.

36é30H0€e HeDO u euouMoOe 08U CeHUE HeDEeCHBIX C8emU

Kaxue 3BE€31b1 BXOaAT B co3Be3nust Opuona u Jlebeas. CosHIle IBHKETCS 11O

skyunTyke. [manersl coBepiaroT neraeo0pa3Hoe IBUKEHUE.

Heb6ecHbie koopauHaThl. UTO Takoe HEOECHBIN SKBATOp U HEOSCHBIN MepuauaH. Kak cTpost
AKBATOPHUAJILHYIO CUCTEMY HEOECHBIX KOOpMHAT. Kak CTpOAT rOpu30HTAIBHYIO CUCTEMY
HeOECHBIX KOOPIMHAT.

Buoumoe osusricenue nnanem u Connua

[TetneoOpa3Hoe NBMKEHNE TIJIAHET, MOMSATHOE U NPSIMOE JIBI)KCHHE TUIAHET. DKIIMITTHKA,
30/IMakaibHbIe co3Be3aus. HepaBHOoMepHOe ABMxkeHue COTHIIA MO SKIIUINTUKE.

Heusicenue JIynot u 3ammenusn

®a3b! JIyHBl U CHHOAUYECKNN MECSL], YCIOBHS HACTYIIJICHUS COJIHEYHOI'O U JIYHHOTO
3atMeHul. [louemy npoucxonar conHeunsle 3aTMeHust. Capoc U MpeacKa3aHus

3aTMCHUM

Bpemsa u kanenoapo

3BE3IHOE U COJTHEUHOE BPEMsl, 3BE3AHBIN U TPOITUYECKUH TO/I.

YCTpOoICTBO JIYHHOTO M COJIHEYHOTO KalleHAaps, IpobieMbl ux cornacoBanus KOnuanckuii u
IPUTOPUAHCKUN KAJICHIAPH.

HebecHas mexanuka — 4 u.

T'enuoyenmpuyeckas cucmema mupa

[IpencraBnenus o crpoeHnu COTHEUHON CUCTEMBI B AHTHYHBIE BpEMEHA U B
cpeaHEeBEKOBbE. [ ennoLeHTpruYecKas cucTeMa MUPa, 10Ka3aTeIbCTBO BPAILICHUS 3EMITH




BOoKpyr Connua. [lapannakc 3B€31 1 OnpeiesieHHe pacCTOSIHUS 0 HUX, apCeK.

3axonvt Kennepa

OtkpriTe W.Kennepom 3akoHOB aBMkeHUS M1aHeT. OTKpbITHE 3aK0Ha BeemupHOTO
TArOTeHUs1 U 00001mEHHBIE 3aK0HBI Kerutepa. Onpenenenne Macc HEOECHBIX Tell.
Kocmuueckue cxkopocmu

Pacuétbl mepBoil 1 BTOpOH KOCMHUYECKON CKOpOCTH U UX (pusnueckuii cMpici. [lonér FO.A.
["arapuna BOKpyr 3eMJjH 10 KpyroBoi opouTe.

Mescnnanemmnoie nepenémal

[ToHsATHE ONTUMANIBHON TPAEKTOPHUU NOJIETA K IUTaHETE. BpeMst moJi€Ta K IJIaHeTe U 1aThl
CTapTOB.

JIyna u eé énuanue na 3emnro

Jlynnsiii penbed u ero npupona. IlpunusHoe B3aumoeicTere Mexay JlyHol u 3emnéit.
VY nanenue Jlynsl oT 3emiu u 3amennenue BpaunieHus: 3emn. [Ipeneccus 3eMHOi ocu u
IIpeABAPEHUE PABHOICHCTBHIA.

CTpoeHue COTHEYHOI cucTeMbl — 74.

Cospemennvie npeocmaenenusn o Conneunoil cucmeme.

CocrtaB CosiHeuHOU cucTeMBI. [TnaneThl 3eMHOM TPYIIIbI U TIJIaHEThI- TUTAHTHI, UX
npUHIUNHaIbHbIe padnuunst. O6mako komeT Oopta u Ilosic Koiinepa. Pazmeps! Ten
COJIHEYHOM CUCTEMBI.

Ilhanema 3emna

dopma u pazmepsl 3emin. Buytpennee crpoenue 3emin. Poibs mapankoBoro addexra B
(dbopMHpOBaHUHU KIMMaTa 3eMIIH.

Ilnanemul 3emnoit 2pynnut

Uccnenoanus Mepkypus, Benepsl u Mapca, ux cxoxectsb ¢ 3emnéit. Kak napHukoBbIit
a¢deKT rpeer NOBEpXHOCTh 3eMJIH U neperpeBaeT atMocdepy Benepsl. EcTb nu xu3ub
Ha Mapce. DBomorus opouT crryrHukoB Mapca ®@oboca u Jlelimoca.
IThanemui-zcucanmul

®duznueckue cBoiictBa FOnurepa, Carypna, Ypana u Hentyna. Bynkanuueckas
nesTenbHOCTh Ha ciyTHUKe FOnurepa Ho. [Ipupona kosen BOKpYr miiaHeT-TUTAaHTOB.
IInanemuvl-kapnuku u ux céoicmaa.

Manwie mena Conneunoin cucmemol

[Tpupona u nBmxenue actepou0oB. Crienuduka IBHKEHUS TPYIIT aCTEPOUIO0B
Tposanes u I'pekos. [Ipupona u amxenue komer. [losc Koitnepa n O61ako komer
Oopra. IIpupoga MeTeopoB U METEOPUTOB.

Memeoput u memeopumaut

[Tpupona nagaronux 38E31, METEOPHBIC MOTOKU M X paguaHThl. CBS3b MEXKIY METCOPHBIMU
MOTOKaMU U KomeTamu. [Iprupoa kaMeHHBIX U JKeJlIe3HBIX MeTeopHuTOB. [Ipupoaa
METEOPUTHBIX KPaTEPOB.

AcTpodu3uka u 3BE31HasE ACTPOHOMHUS — 74.

Memoowt acmpoghusuueckux ucciedosanuii

VYCTpoHCTBO 1 XapaKTEPUCTUKH TEJIECKONOB PEPPAKTOPOB U PEPIIEKTOPOB. Y CTPOICTBO
PaOTENECKOIOB, paAHONHTEP(HEPOMETPHI.

Connye

OcHoBHbIe xapaktepuctuk ConHia. OnpeaeneHue Macchl, TEMIIEpaTyphl U
xumuyeckoro cocrtaBa Comuna. Ctpoenue comHeyHoi arMmocdepnl. CotHeuHas
aKTUBHOCTD U €€ BIMSHHUE Ha 3eMJII0 U Ouocdepy.

Buympennee cmpoenue u ucmounuxu snepzuu Connya

Teopetnueckuii pacuér TemnepaTypsl B ieHTpe ConHua. S1epHblii MCTOYHHUK 3HEPTUN U
TEpPMOsIEpHbIE PEAKIIMU CUHTE3a Teusl U3 BOJOPO/1a, IEPEHOC SHEPTUU U3 LIEHTpa
ConHila HapyXy, KOHBEKTUBHAs 30Ha. HeWTpHHHBIIN TeeCcKOon U HAOIIOIeHUsI TOTOKA




HelTpuHO oT ConHIa.

Ocnosnvle xapaKkmepucmuku 36¢30

OmnpeneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3/: MACCHI, CBETUMOCTH, TEMIIEPATYPHI U
XUMHUecKoro coctaBa. CriekTpaibHas kinaccuduxamus 38E311 U €€ (pusnueckre OCHOBBI.
Jnarpamma «CIEKTpaJIbHBIM KJIACC» — CBETUMOCTBD 3BE3]1, CBA3b MEXKIY Maccoi 1
CBETUMOCTBIO 3BE3.

Buympennee cmpoenue 36€30

CrpoeHue 3Be3/1bl TJIaBHOM MOCIE0BATEIHLHOCTH.

CrpoeHue 3B€3/1 KpaCHBIX THTAHTOB U CBEPXIMIaHTOB.

benvie kapauku, neitmponnbsie 36€30bl, NYAbLCAPLL U YEPHDBIE ObIPBL

Ctpoenue 3BE311 O€bIX KApJIMKOB M MpeJiesl Ha UX Maccy — npenaen Yanapacekapa.
ITynbcapsl u HeUTpOHHBIE 3BE€3/b1. [Ipupo1a YEPHBIX ABIP U UX TAPAMETPHI.

/leoiinvle, KpamHuvle u nepemeHHbvle 366306l

HabmroieHust ABOMHBIX U KPaTHBIX 3BE3/. 3aTMEHHO-TIEPEMEHHBIE 3BE3IBI.
Omnpenenenune Macc ABOMHBIX 3B€31. [lynpcupyrolue nepeMeHHble 3BE3/bl, KPUBBIE
n3MeHeHus Osiecka nedens. 3aBUCUMOCTb MEXY CBETUMOCTBIO U TIEPUOI0OM
nyibcanuit y uedenn. Ledennp — masiku Bo BeeneHHOM, O KOTOPBIM ONIPEEsIOT
paccTosiHUA 10 NaNEKUX CKOIJICHUM U TalaKTHK.

Hoegvle u ceepxnoswie 36é¢30b1

XapaKTepUCTUKH BCIBIIIEK HOBBIX 3BE3/. CBA3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMU
CHUCTEMaMHU, COJIepKallluMU 3Be31y Oenblil kapiuk. [lepeTexanue BemecTBa U sAepHBIN
B3pbIB Ha MMOBEPXHOCTHU Oesioro kKapiuka. Kak B3pbIBalOTCS CBEpXHOBBIE 3BE3/IBI.
XapaKTepUCTUKU BCTBIIIEK CBEPXHOBBIX 3BE3/1. [ paBUTAIIMOHHBII KoJTanc 6esoro
KapJimka ¢ Maccoil Yanpacekapa B COCTaBe TECHOW JIBOMHOM 3BE€3]1bl — BCITBIIIIKA
CBEPXHOBOM MEPBOTO TUIA. B3pbIB MaCCUBHOM 3BE3/1bI B KOHIIE CBOEH 3BOJIFOLIUA —
B3pbIB CBEpXHOBOM BTOpOro tuma. HabmojeHrne ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3 /L.
Deontouusn 36¢30( poKICHHE, )KU3Hb U CMEPTh 3BE3)

Pacuér npo10KUTETbHOCTH )KU3HU 3BE3]T PA3HOM MAacCChl HA I1aBHOM
IIOCJIEI0BATENBHOCTH. [lepexon B KpacHbIE TUTAHTHI U CBEPXTUTaHTBI ITOCIIE
ucuepnanus Boaopoaa. CrokoiHas 3BOJIIOLMS MaJIOMACCUBHBIX 3BE3M, U
I'PaBUTALIMOHHBINA KOJIJIAIIC U B3PBIB ¢ 00pa30BaHNEM HEUTPOHHOM 3Be3/1bI MM YEPHOU
JBIPbl MACCUBHOM 3Be3/1bl. OnpeieseHne BO3pacTa 3BE3AHBIX CKOIUICHUN U OTIEJIbHBIX
3BE3]1 U IPOBEPKA TEOPHUH IBOJIFOLIAN 3BE3I.

Mieunbli IIvTs — 3 4.

I'a3z u noiny ¢ I'anakmuxke

Kak obpa3yrorcst otpaxarenbable TyMmanHocTH. [louemy cBetsarcs auddysHbie
TYMaHHOCTH

Kaxk kKoHILIEHTpUPYIOTCS Ta30BbIE€ U MBUIEBBIE TYMAHHOCTH B [ aakTHKe.

Pacceannvie u wiapoewvie 36€30Hble CKONJIEHUA

Hab6nroaeMble cBOICTBA paccesTHHBIX 3BE3IHBIX cKoruieHu. Habmromaembie cBoiicTBa
IapOBbIX 3BE3AHBIX CKOIUIEHUH. Pactipenenenue u xapakrep JBUKEHUS CKOIUICHUN B
lNanaktuke. Pactipenenenue 3B€3/1, CKOIJIEHUH, T'a3a ¥ NbUIA B [ atakTHKeE.
Ceepxmaccusnasn uépnasn ovipa 6 yenmpe Mneunozo Illymau.

CeepxMaccuBHast Y€pHasi IbIpa B IEHTpe [alaKTHKU U KOCMHYECKHUE JTYUH.
WudpaxpacHbie HAOTIOASHUS IBIKEHUS 3BE3] B IIeHTpe ['anakTuku u oOHapyKeHHE B
LEHTpe ["alakTUKN CBEpXMACCUBHOM 4epHOM AbIpbl. Pacuér nmapameTpos
CBEpPXMAaCCUBHOI u€pHO# AbIpbl. HaOmroaeHns KOCMUYEeCKUX Ty4ei U uX CBS3b CO
B3PBIBAMH CBEPXHOBBIX 3BE3I.




l'ajgakTukm — 3 4.

Knaccugukayus canakmux.

Kak knaccudummpoBany ranakTuku mo Ggopme u kKaMepTOHHAs quarpamma Xao06:ma.
CBOfICTBa CHI/IpaJ'II)HI)IX, SJUIUIITHYCCKUX U Hel'IpaBI/IJ'II)HI)IX TaJIaKTHUK. KpaCHOG
CMEIICHHE B CIIEKTpax TaJlakKTUK U ONpeAeNIeHUe PACCTOSHUS 0 HUX.

3akoH Xa00m1a

Bpaiienue ranaktuk u TEMHas MaTepus B HUX.

AKmueHble 2anaKmuKku u Keaapol

[Ipuposa akTHBHOCTH TAJIAKTHK, PAAHOTAIAKTUKY U B3aMMOJICHCTBYIOIIUE TaJaKTHKH.
HeoObruHbIe cBOMCTBA KBAa3apoOB, UX CBS3b C AAPaMU TaJIAKTUK U aKTUBHOCTBIO YEPHBIX
IBIP B HUX.

Ckonnenusa 2anakmuk

Habmtotaemble cBOMCTBA CKOTUICHUH raJakKTHK, PEHTT€HOBCKOE U3TyUYCHHE,
TEeMIIepaTypa U Macca MEKraJaKTUYECKOro ra3a, HeOOXOAMMOCTh CYIIIECTBOBAHUS
TEMHOU MaTepUH B CKOIICHUSIX TalakTUK. OlleHKa MacChl TEMHOM MaTepHH B
CKOIUIEHUAX. Sluencras CTpyKTypa pacupeeeHus TAIAKTUKN CKOTIJIEHUH TaIaKTHK.

Crpoenne u 3Boaonus Beeaennoii -2 u.

Koneunocmeo u 6ecxoneunocms Bceenennoii — mapagokchl KJIaCCUYECKON
KOCMOJIOTMHU.3aKOH BCEMUPHOTO TATOTEHUS U MPECTABICHUS O KOHEUHOCTH U
6eckoHeuHocTu Beenennoit. @oroMeTpuyecKkuii mapagoke U IpOTUBOPEUHS MEXKTY
KJIACCHYECKUMU TIPEJICTABIICHUSIMHU O CTPOCHUH BceaeHHoM n HaOm0IeHUSMH.
HeoOxoaumocTh mpuBiiedeHMs 00IIeH TEOPUH OTHOCUTETHHOCTH JIJISl TOCTPOCHUS
Mojenu Beenennoi. CBsi3b MEXKy TEOMETPUYECKUX CBOMCTB MpocTpaHcTBa Beenenunom
C pacrpeesIeHUEM U ABUKEHUEM MAaTEPHUH B HEU.

Pacuwuparwwanca Becenennasn

CBsi3b cpeHel IIIOTHOCTH MAaTEPHUH C 3aKOHOM PACIIMPEHUSI U TEOMETPUUECKUMHU
cBoiicTBamu BeenenHoil. EBkiMIoBa 1 HEEBKIIMI0Ba reoMeTpusi BeeseHHoM.
Ornpenenenue paauyca u Bo3pacta BeeneHHo.

Mooens «2opaueit Becenennoiy u peaukmogoe u3nyueHus.

OO0pa3oBaHre XUMHYECKHUX 3JIEMEHTOB BO Beenennoit. O0unue renus Bo BeeneHHO u
HE0OXO0IUMOCTh 00OpPa30BaHUs €r0 Ha paHHUX dTaIax BOJIIOIUMU BeeneHHoil.
Heo0xomuMOoCTh HE TOJIBKO BEICOKOM INIOTHOCTH BEIIECTBA, HO M €TI0 BEICOKOI
TeMIepaTypbl Ha paHHHMX dTanax 3BoJiroluu BeenenHnoi. PennkroBoe n3nydenne —
M3JIyYEHHE, KOTOPOE OCTaJIOCh BO BCENEHHOM OT ropsYero u CBEPXILIOTHOTO COCTOSTHUS
MaTepuHu Ha paHHMX dTarnax ku3Hu Beenennoit. Habmromaempie CBOHCTBA PETMKTOBOTO
u3nydeHus. [logemy HE0OX0IUMO MIPUBJICYCHUE 00T TEOPUU OTHOCUTEITHHOCTH JIJIS
MOCTpoeHus Mojienu BeeneHHou.

CoBpeMeHHbIE TP00JIEMBbI ACTPOHOMHUH -3 Y.

Yckopennoe pacwupenue Beenennoii u mémnan snepaus

HaOnroneHus cBepxHOBBIX 3BE37 | THIA B TaN€KMX ralakTUKax U OTKPBITHE
YCKOpeHHOro pacuipenus: Becenennoi. OTKpbITHE CHIIBI BCEMUPHOTO OTTAJIKHUBAHUS.
Témnas sHeprus yBennuubaeT Maccy BeceneHnHol o Mepe e€ paciumpenus. [Ipupona
cuibl BceMupHOro oTTankuBaHusl.

Oonapystcenue naanem o3ne Opyzux 36€30.

HaOmroenus 3a ABM>KEHUEM 3BE3/ U ONPEEIICHNs MAaCC HEBUIMMBIX CITyTHUKOB 3BE3],
BO3MYIIAIONUX UX NPAMOJIMHEHHOE BMKEeHNE. MeTo bl OOHApyKEHHUS SK30IUIaHEeT.
Ornenka ycnoBHil Ha TOBEPXHOCTAX 3k3o01iaHeT. [Tonck sx301aner ¢ KoM(pOpPTHHIMU
YCJIOBUSIMU JJIS )KU3HU Ha HUX.

Ioucku scuznu u pasyma 60 Beenennoi

Pa3BuTHe npencraBieHuil 0 BOSHUKHOBEHUH U CYILIECTBOBAaHUM JKU3HU BO BeeneHHOM.




COBpeMeHHHe OLICHKU KOJIMYECTBA BBICOKOPA3BUTBIX nuBuIm3anui B I'amaktuke. IToneITku

O6Hap}I)KeHI/I$I U IIOCBIJIKM CUT'HAJIOB BHE3€MHBIM TUBUJIN3allUsSIM.

4. TemaT4yeckoe IVIAHMPOBAHUE Kypca

Tema 3HaTh/IOHUMATh YMmeTh Ocnosn
vle
Hanpag
§ JICHUA
; eocnum
e ameibvH
2 oi
=
] Oesmen
= bHOCIMU
1.BBenenue 1 - 4TO U3YYAET ACTPOHOMHSL;
Bsenenue B aCTpOHOMHIO. 1 - pouib HaGMIO/IeHNH B
aACTPOHOMMHY;
- 3HaYeHHE aCTPOHOMUH;
- yTO Takoe Bcenennas;
CTPYKTYpPY U MactITaOsl
Bceenennoi
2.AOTp0MeTpI/Iﬂ 5 - 4TO TaKO€ CO3BE31ME; - UCIOJIb30BATh NOABWKHYIO 2.1
- Ha3BaHMS HEKOTOPBIX 3BE3AHYIO KapTy AJIsl peIeHUs 2.2
CO3BE3MH, UX KOH(UTypawuio, CIIEAYIOIINX 3aa4: 25
by KaXI0ro U3 3THX a) ONPEAETSITh KOOPAUHATHI 26
CO3BE3/UH; BBE3/l, HAHECEHHBIX Ha KapTy; 27
- OCHOBHBIE TOYKH, TMHUU U 0) IO 3aJJaHHBIM
3BE3HOE HEOO 1 Kpyru Ha HeOecHOH chepe: KoopauHaTam 00bekToB (ColHIIe,
He6ecHbIe KOOPAMHATHI 1 - TOPU30HT, UlyHa, TiaHeTbl) HAHOCUTb UX
BUINMOE JBIKCHIE 1 - IOMTyZieHHas JTHHNA, MOJIOXKEHHE Ha KapTy;
nnaner u CoHIa - He6ecm>11:1 MEpUHaH, B) yCTaHaBIMBAaTh KapTy HA
TBikerye JIyHbI 1 1 - HeOEeCHBII IKBATOP, iTI00YI0 aty u BPEM3 CYTOK,
3aTMEHIS - JKJIMIITHKA, OpPUEHTHUPOBATh €€ U OTPEACIITh
1 - 3€HUT, [yCIIOBHS BUAMMOCTHU CBETHUIL.
- TOJIIOC MUPa, - pemaTh 3aJ1a4u Ha CBSA3b BBICOTHI
- 0Ch MHpa, CBETHJIa B KYJIbMUHAIIUU C
- TOYKU PABHOACHCTBUN U reorpaMuecKoi HIMPOTOH MecTa
COJTHIIECTOSTHU; HaAOJIOICHHUS;

Bpewms u kanengapb

- TEOpPEMY O BBICOTE IIOJIFOCA
MUpa HaJl TOPU30HTOM;
OCHOBHBIE MTOHATHS CPEepUIECKON 1
[IPAKTUYECKON aCTPOHOMUU:

r KYJIbMUHALIAS U BBICOTA CBETHIIA

aJi TOPU30HTOM; -IIPSIMOE

OCXO0XKJICHUE U CKIIOHEHHUE;

- CYTKU;
- OTJIMYUE MEX]y HOBBIM
U CTapbIM CTHJISIMU;

- BEJIMYUHBI:
- yrioBble pa3mepsl JIyHbI
u CojHia;
- J1aThl PaBHOJACHCTBUU U
COJIHIIECTOSIHUIM;
- yroJj HakJIOHa
SKJIMITUKYU K 9KBATODY;
- COOTHOIICHUS MEXIY
MepaMH 1 Mepamu

OIIPEACIIATE BBICOTY CBETHJIA B
KyJIbMHUHalIUU U €0 CKIIOHCHUC,
- reorpad)MIecKyro BEICOTY MeCTa
HaOII0eHUS;
- pUcOBaTh YEPTEK B COOTBETCTBUU
C YCIIOBUSIMH 33]1auH;
- OCYIIECTBIISITh IEPEXO0JT K PA3HBIM
CHCTEMaM CYeTa BPEMCHH.
- HaXOUTb CTOPOHLI CBETA 10
IlonsipHOIi 3BE€3/1€ U MOIIYAEHHOMY
Comniry;
- OTBHICKMBATh Ha HeOe CIIeNyIoIIne
co3Be3Ms U HanboJee sipKue
3BE3/bl B HUX:
- bonbuyto Mensenuny,

- Manyro Measeauiry (c
[onspHoit 3Be371011),
- Kaccuorero,
- Jlupy (c Beroit),




BPEMEHI/I JJIA I/ISMepeHI/IH
YTJIOB;
- MPOJIOJKUTENILHOCTE TOJ1a;
- YHCNO 3BE3]I, BUIUMBIX
HEBOOPYKEHHBIM
B3IJISAI0OM;
- IPUHLUIIBL OIIPEACIICHUSA
reorpaUUeCKOi NIMPOTHI U
JIOJITOTHI 110 aCTPOHOMHYECKIM
HaOJIIOJEHUAM;
MPUYHHEI U XapaKTep BUAUMOIO
nBukenus 3se3q U CoiHia, a
TAKXKC TOAUYHOT'O IBUXXCHHUS

- Opén (c AnbTanpom),

- Jlebenp (¢ denebom),

- Bo3ununit (¢ Kanemnoit),

- Bosonac (¢ Apkrypom),

- CeBepHYIO KOPOHY,

- OpuoH (c berenbreiize),

- Tenen (¢ Anbaebapanom),
Bonwsmioit [1éc (¢ Cupuycom)

ConHua
3 - TIOHATHS: - MPUMEHSATH 3aKoHbI Kerutepa u 2.1
- TENTMOIIEHTPUYECKAsl CHCTEMa 3aKOH BCEMHPHOTO TATOTCHUS IpU | 2.2
MUPA; OOBSICHCHUU JBWKCHUS TUTAHET U 25
- TEOIICHTPHUECKasi CHCTEMa KOCMHUYCCKHUX aIliiapaTos; 26
MUpAa; - pewmars 3aJjauy Ha pacyér 27
3. HebecHast MEXaHNKA - CUHOIMYECKHUH NepHoJI; pacCTOSHUIA 10 U3BECTHOMY
Cucrema Mupa 1 - 3BE3AHBIN nepuoz; napasakcy (1 HaoOoOPpOT),
3axoHbI Kemuiepa ABIKeHNS | 1 - TOPU30HTAIBHBIH MTApaJLIAKC; JIMHEHHBIX U YTIIOBBIX Pa3MepOB
IAHET - YIJIOBBIE Pa3Mephl CBETHI; HeOEeCHBIX TeJl, PACCTOSHUI
1 - IepBasi KOCMUYecKast rianet oT CoJiHIA ¥ IEpHO/IOB
CKOPOCTb; UX 00paleHus 1o TPEeTbeMy
- BTOpasi KOCMUYECKasi 3akoHy Kerurepa
CKOPOCTb;
- CIIOCOOBI OPEICICHHUS
pa3MepoB U Macchl 3eMIIH;
- CIOCOOBI OpeICICHHUS
PACCTOSTHHMIA 10 HEOCCHBIX TEJ U
ux Macc 1o 3akony Keruiepa;
Kocmuueckue ckopoctu u 3akoHbI Keruiepa u ux cBssb ¢
MCXKIIJIAHCTHBIC HepeHéTH 3aKOHOM TATOTCHUS
7 - npoucxoxaenue CoTHEUHOM - MOJIL30BATHCS wianoM | 2.1
CHCTEMBI; ComHeyHoM CHUCTEMBI ul|2.2
- OCHOBHBIEC 3aKOHOMEPHOCTHU B CIPABOYHBIMU JAHHBIMH; 25
CoItHE4HOM cucTeme; - OMNpEJETISITh 10 26
4.Ctpoenne CoiHeuHOI - KOCMOTOHHUYECKHE THIOTE3bI; ACTPOHOMHYECKOMY KaJICHIapIo, 27
CHCTEeMBI - cucrema 3emuisi-JlyHa; KaKHe ITaHEeThl U B KAKUX R
CoBpeMeHHbBIE 1 - OCHOBHEIC JIBIDKCHUS 3eMIIH; CO3BE3AMSX BUIHHI Ha HeOe B
MIPEACTABICHUS O CTPOCHUH - popma 3emm; AQHHOE BPEMSL,
1 coctaBe COMHEYHOM - npupoja JIyHsr; -HaXO/IUTh [UIAHETHI Ha HeOe,
CHCTEMEI - 00IIast XapakTepUCTUKA [UTAHET | OTJIMYAs UX OT 3BE3J;
[L1anera 3eMis 1 3eMHO# rpymisl (aTMocdepa, MpUMEHSTh 3ak0oHbI Keruiepa u
JlyHa ¥ €& BIUsAHNE Ha 1 MMOBEPXHOCTH); 3aKOH BCEMHUPHOTO TATOTEHUS
3eMIIIO oOrmas XapaKTepUCTUKA | MPH OOBICHCHUU IBUKCHUS
TL1aHETH! 36MHOH TPYIIIBI 1 IUTAHETTUTAHTOB (atmocdepa; | TIIaHET U KOCMHYECKUX
TDIAHCTEI-TUTAHTEL 1 TIOBEPXHOCTB); anmaparos; )
TTnaHeThI- KAPIUKH - CITyTHUKY ¥ KOJIbIIa TUIAaHET- - PelliaTh 3a71a1K Ha pacter
Mautsie Tena ColHeUHOMN 1 TUTaHTOB; PacCTOSHUIA 10 U3BECTHOMY
CHCTEMB] - acTepoM/Ibl 1 METEOPHTHI; napasakey (1 HAaoOOPOT),
1 - TI0SIC aCTEPOUIOB; JIMHEHHBIX U YTIIOBBIX Pa3MEpOB
CoBpemMeHHbIE KOMETBI 1 METEOPHI HEOECHBIX Tell, pacCTOSHUN
peaCTaBICHUS O rutaHet oT CoJtHIIa ¥ IEpHOJ0B
IPOUCXOXKICHUN HX 0OpAallEHHNs TT0 TPETHEMY
CoJIHEUHOU CHCTEMBI 3axony Kemnepa
7 - OCHOBHbIC (PH3UYECKHE MIPUMEHSTh OCHOBHBIE TOJIOXNKeHusT | 2.1
5.Actpodusuka u xapakrepuctuku ConHia: BEAYIIMX (PU3NYECKUX TeOpHid mpu | 2.2
3BE3/IHASI ACTPOHOMMS - Macca, o0Bsicaenuu npupors1 ConHIa U 25




- pa3Mepsl, 3BE31; 2.6
- TEMIIEpaTypa; - pemarhb 3a7a4u Ha pacyeT 2.7
- cxemy crpoenus ComHia u paccTosiHUM 10 3BE31 10
Mertonasl aCTpO(I)I/BI/I‘-IeCKI/IX 1 (usnYecKue IpoIecCHl, W3BECTHOMY F'OJJUYHOMY
I/ICCJ'IeIIOBaHI/Iﬁ MPOUCXOAAIIHNE B €TO HEApAX U napajjiakCy u 06paTH1>1e, Ha
COJ‘IHHe 1 armocdepe; CpaBHEHME Pa3IMUHbIX 3BE3] 10
BHYTpeHHee CTpOCHHE H 1 - OCHOBHLI“e MPOSABIIEHUS CBETUMOCTSIM, pa3MepaM U
UCTOUYHUK 3H€pl“I/IPI COHHHa COJIHCYHOHU aKTHUBHOCTH, UX TeMIICpaTypam,
OCHOBHBIC 1 IMPUYUHBI, IEPUOAUIHOCTD U - aHAJIM3UPOBATH JUArpaMMbl
XapaKTepI/ICTI/IKI/I 3Bé3ﬂ BJIIMSAHUC Ha 3CMJ'I}O; «CHIEKTP-CBETUMOCTB» U «Macca-
EeHI)Ie KapJII/IKI/I, 1 - O"CHOBHI)IG XapaKTEPUCTUKU CBCTUMOCTB, 3
HEHTPOHHBIC 3BE3IBI, 3BE3N - HaXOAUTh Ha HeOe 3BE3IbI:
IIépHI)Ie JIBIPEL. I[BOI‘/’IHI:IC, B cpaBHeHUH ¢ COTHIIEM: - anb(b1 Manoit MeaBeauibl,
KpaTHBIC U IEPEMEHHbBIC - CHCKTPBI, - anbgbt Jinpsl,
3BE3IBI - TeMIepaTyphl, - anbdsl Jlebens,
HoBele 1 cBepXHOBBIE 1 - CBETHMOCTH, - anbdui Opia,
3BE3TBI - MyJIBCUPYIOIIHE U - ame(de1 OproHa,
1 B3PBIBAIOLIHECS - anb(bl bau3HeoB,
3BE3; - anb(dsl Bo3uuuero,
- MOPANOK paccTosHus 10 38631, [ ab(nl Maitoro Ilca,
CIIOCOOBI ONPENEIEHUS U - anb(®e1 Boasmoro Ilca,
pazMepoB - ams(do1 Tenpma
3BE31;
- IUHHIBI H3MEPEHUS
pacCTOSTHUMN:
- TIapcex,
- CBETOBOM TOJ;
- BaKHEHIINE 3aKOHOMEPHOCTHU
MHpa 3BE3];
- IHarpaMMBI «CTIEKTP-
CBETHMOCTE» u «Macca-
CBETHMOCTDY;
- COCco0 OMpeneNeHus Macc
JIBOMHBIX 3BE3T;
- OCHOBHBIE ITapaMeTPhI
COCTOSIHHUS 3BE3THOTO BEIECTBA:
- TDIOTHOCTb,
- TeMIepaTypa,
- XUMHWYECKHI COCTaB,
- (U3HUECKOE COCTOSHICE;
- BOKHEHILUE TOHATHUSA:
- TOAMYHBINA NapaJuIaKc,
- CBETUMOCTB,
- abcoroTHAs 3BE31HAS
BEJIMYNHA;
- YCTPOMCTBO U Ha3HAYEHUE
TEJIECKOTIA;
- YCTPOHCTBO ¥ Ha3HAUCHUE
OBOIOLMS 3BE3] pedpaxropos u pedaekTopoB
3 - MOHATHE TYMaHHOCTH; - OOBSICHATH IPUIUHBI pasnuuns | 2.1
- OCHOBHBIE (PM3UIECKHE BHUJIMMOI'O0 1 HCTUHHOTO 2.2
TapaMeTpbl, XAMUUYECKHUI COCTaB | pacrpeeneHus 3BE31, 25
U pacripeielieHre MeX3BE3THOTO MEXX3BE3HOrO BEIIECTBA U 2.6
BemecTBa B [ 'amakTuke; TaJlakTHK Ha Hebe; 27
6.MUIeqHbIil NyTh MIPUMEPHBIE 3HAYCHUS HaXOJUTh PACCTOSIHUS MEXKIY -
Ta3 v obUIb B [ ATaKTHKE 1 CIICIYIOIINX BEJHMYNH: 3BE3gamMu B okpectHOCTH COJHIIA,
PaccestHHbIE U IIaPOBbIC 1 - paccTOsIHUSA MEXAY 3BE31aMU B ux gucio B ['amakTuke, eé
3BE3IHBIE CKOTLICHHUS OKPECTHOCTH “ConHua, WX 9HCTIO B | pa3MepHl;
CBepXMaccuBHas YépHas 1 lanmaxTuke, e€ pa3mepsl, - OIICHUBATh MACCy U pa3Mep

JIBIpa B IIeHTpe MitedHoro

- mH(ppaKpacCHBIN TEIECKOIT;

4€pHOU ABIPHI IO JBMXKEHUIO




HyTI/I OIIEHKa Macchl U pa3MepOB YEPHOU | OTIEIBHBIX 3BE3]
JIBIPBI TI0 IBMXKEHUIO OTIENBHBIX
3BE3]
3 - OCHOBHEIC (pH3HYCCKHE - OOBSCHATH IPUYMHBI PA3TNIHS 2.1
napameTpbl, XUMHUYECKUN COCTaB | BUJUMOTO U UCTUHHOTO 2.2
U pacnpeesieHue MeX3BE3THOTO | pacrpeaeseHus 3BE31, 25
BellecTBa B ['anakruke; MEX3BE3THOTO BEUIECTBA U 26
- IpUMEpHBIEC 3HAYEHUS raJlakTHK Ha HebOe 27
7 TaJlakTHKH CJIETYIOIIMNX BEJIUYHUH:
KnaccuduKauus ralakTuk 1 - OCHOBHBIE THUIIbI TATAKTHK,
AKTHBHBIE TaJITAKTHKH U 1 Pa3TIIHA MEXCLY HUMMU,
KBA3apbl - MpUMEpPHOE 3HaUEHUE U
CKOILIEHUS TAIaKTHK 1 (U3MUECKNI CMBICI TIOCTOSIHHON
Xabbma;
BO3pacT HaOI0TaeMBIX HEOCCHBIX
Tea
8.CTpoeHue U IBOTIOLMS 2 - CBSI3b 3aKOHA BCEMUPHOTO - HCTIOJIB30BATH 3HAHUS TI0 2.1
Bcesaennoii TATOTSHUS C IPCACTABICHUSIMH O q)I/ISI/IKe M aCTPOHOMMH IS 2.2
KOHCYHOCTH U OECKOHEUHOCTH OIKCaHUS B OOBICHCHUS 25
Bcenennoi; COBPEMEHHOW Hay4HOH 2.6
- 9TO Takoe (POTOMETPUICCKUI KapTUHBI MHpa 27
Tapaiokc;
KoHeYHOCT H 1 - HEOOXOMMOCTH 001Iel Teopruun
6eCKOHCYHOCTD OTHOCHUTEJIBHOCTH IS
Beenennoii. nocTpoeHust Mmoaenu Beenennoit;
Pacumpsronasics - IOHsTHE «ropsAyas Beenennasy;
Bceennas - KpyIHOMacIITaOHYIO
1 CTpYKTYpy Bcenennoit;
Mopenp «ropsuen - YTO TaKOE METAralaKTUKa;
Bceenennon» u pemkToBoe KOCMOJIOTHYECKHE MOJIETN
U3J1yYCHHE Bcenennoit
9.COBpeMeHHLIe 3 - Kakue HaOJIfoAEeHUs - MCIIO0JIb30BaTh 3HAHMS, -
leOﬁJIeMbI ACTPOHOMUH TMOATBEPANIN TCOPHIO MOJTy4eHHBIE TI0 (PU3HKE U
YCKOpeHHoe paclInpeHuc 1 YCKOPEHHOI'O pacIIupEeHUs aCTPOHOMMUH, JJIsT OTIMCAHUS U
Bcenennon u témHas Bcenennoix; 00BACHEHUS] COBPEMEHHOI
OHCPIusia - 4TO HCCJICAOBATCIN TOHUMAIOT Hay4yHOU KapTHUHBI MUPA;
OOGHapyXeHue MIaHeT 1 1ol TEMHOM SHEPIrHEH; - 000CHOBBIBATH CBOIO TOUKY
BO3JIE APYTHUX 3BE3] - 3a4eM B ypaBHEHHE DUHINTEHHA | 3pEHHS O BOZMOKHOCTH
1 ObLTa BBEZICHA KOCMOJIOTHYECKAsi | CYIIECTBOBAHMS BHE3EMHBIX
MOCTOSIHHAS; LMBWIN3ALKUNA U UX KOHTaKTOB C
- YCIIOBHS BOBHHKHOBEHHUS HaMu
TUJIAHET OKOJIO 3BE3]T;
- METO0/bI OOHAPYKEHHS
SK30IIAHET OKOJIO APYTUX 3BE3N;
- 00 sBOIFOLIMK BeenenHoit n
JKU3HH BO BeelleHHOM;
- Ipo0IeMBI TOUCKA BHE3EMHBIX
IUBUJIM3AINMN;
ITouck *u3HU U pazyma BO - popmyna Jlpeiika
Bcenennoit
COI'JIACOBAHO COI'JTACOBAHO

npOTOKOH 3ace/laHuA LKOJbHOr0 METOAMYECKOro

o6beIMHEHUS YUUTENEeH eCTECTBEHHO-HAyYHOr 0 LIMK-

1a MAHOY COIII Ne25 um. Mapiuana CoeTcTkoro

Corosa I'. K. Xykosa MO KopeHoBckHit paiioH

or 25,08. 2023r. Ne 1
MOIMUCH PYKOBOIH MO

V. Cotnuk B.A.

MOJMHMCH 3aM. IMpexTopa no YBP

25 .08 2023r.

3amectuTens aupekropa no YBP

E.®. Kubep
®H.0.

®.H.0




