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IHosicauTeIBbHAA 3aNIUCKA

Jannas pabouas mnporpamMma no y4deOHOMY mnpeaMeTy «ACTPOHOMHS»
opuesTHpoBaHa Ha ydaumxces 10-11 knaccoB, coctaBieHa M peanu3yercs Ha
OCHOBaHHH CACIYIOINX TOKYMEHTOB:
= asvopcxoit nporpamMmel CtpayrT, E. K. IIporpamma: ActpoHomusi.

Sasossiit yposenbl | kiacce: yuebno-meroanveckoe nocodue / E. K. CrpayrT.
—M. : Jlpoda, 2018. — 11 c.
* HHCTPYKTHBHO-METOJHMYECKOro MHChbMa «O nmnpenojgaBaHuM MpeaMeTa
sAcTtposomus» B obuieobpasoBarenbHbIX yupexkaeHusx bearopozackoit obnactu
5 2017-2018 yyeOGHOM roay»;

ACTpOHOMHS B POCCHICKON WIKOJIEe BCerjga paccMaTpvBalach Kak Kypc,
KOTOpBIH, 3aBepuwias  (uU3MKO-mMaremaTHyeckoe o00pa3oBaHHE  BBIITYCKHHUKOB
cpeasel WKOAbL, 3HAKOMHUT MX C COBPEMEHHBIMH MPeACTaBICHUSIMH O CTPOSHUH H
spomounsn  Beememmoik u cnocoberByer  pOpMHpOBaAHHMIO  HAYYHOTO
mupososspenns. Kypc actpoHoMHMM mnpu3BaH crnocoOCTBOBaTh (OPMHPOBAHHIO
COBPEMEHHON Hay4HON KapTUHBI MHPA, PacKpbiBas pa3BUTHE MPEACTABICHUH O
cTpoeHuM BceneHHOM Kak OJHOH M3 BaXKHEHIIMX CTOPOH UIHTENBHOTO H
CAOMHOIO NYTH MO3HAHKS Y€JI0BEYECTBOM OKPYIKaIOLLEH ITPHPO/Ibl H CBOEr0 MeCTa
8 seil. Ocobyio pob NpH W3yHYeHHH aCTPOHOMHH JIOJDKHO CHITPaTh HCIOIb30BaHUE
3HAHWH, MOIYYEHHBIX YYalllMMHUCSA N0 IPYTHM €CTeCTBEHHOHAYYHBIM NpeIMeTaM, B
nepsyi0 ouepens no (usmke. Marepuan, u3ydaeMbld B Havajle Kypca B TeMme
«OCHOBBI  NPAaKTUYECKOH  aCTPOHOMMM»,  HEOOXOAMM i OOBSCHEHHUS
Ha0M0JaeMBIX  HEBOOPYKEHHBIM IJ1a30M  aCTPOHOMHYECKHMX sBIeHHH. B
oprasusauMi HaOdIoJeHMH MOryT MOMOYb KOMIIBIOTEPHBIE TMPHIIOKEHHS Uis
ortobOpaxenus 38e3aH0ro Heba. Takue NpuIOKeHUS MO3BOJAIOT OPHEHTHPOBATHCA
Cpeas MHpHal 3Be3Jl B peKHMMe peaJlbHOro BpPeMEeHH, MOIy4YHTh HH()OPMaLHIO 1o
Hanbosiee 3HaYMMBIM KOCMHYECKMM 00BbeKTaM, noApoOHble JaHHbIe O I1aHeTax,
38€37aX, KOMeTax, CO3Be3/MAX, MO3HAKOMUTHCS CO CHUMKAMHU [LJ1aHEeT,

Actpodu3uyeckass HANMpaBIeHHOCTh BCEX MOCIEAYIOLIMX TeM Kypca
COOTBETCTBYET COBPEMEHHOMY IIOJIOXKEHHIO B Hayke. [aBHOMH 3amadeil Kypca
CTEHOBHTCH CHCTEMaTH3alMs OOLIMPHBIX CBeJeHMH O mnpupoje HeGecHbIX Tel,
OOBACHEHHE CYHIECTBYIOIIMX 3aKOHOMEPHOCTEH M  pacKpbiTHe (HU3HUYECKOi
cymHocTH  HaOmogaemblx Bo  Bceenmennoit  sBnenuii. HeobGxoaumo  oco6o
NOJYepKHBaTh, YTO OTO CTAHOBHUTCA BO3MOXKHBIM Onarojaps IIHPOKOMY
HCTIOB30BAHMI0 QU3MYECKHX TEOPHI, a TaKXKe MCClIeJOBaHUil n3nyvenus HeOecHbIX
T, NPOBOAMMBIX MPAKTUYECKH MO BCEMY CHEKTPY JI€KTPOMArHMTHBIX BOJIH He
TOABKO C MOBEPXHOCTH 3eMiM, HO M C KOCMHYECKMX amnmnapaTtoB. BceneHnas
DPEAOCTAB/ISET BO3MOXKHOCTD M3YYEHHU TAKHX COCTOSHHMH BelllecTBa M IoJeif Takux
X2paKTepPHCTHK, KOTOpPBIE MOKa HeJIOCTHKMMbI B 3eMHbIX nabopartopusix. B xozne
WIyHeHMs Kypca BaxHO copMUpoBaTh  IpejcTaBieHHe 00  3BOIIOLMH
HEOPraHHYeCKOM NPUPO/Ibl KaK INIaBHOM JOCTHKEHHH COBPEMEHHOH aCTPOHOMHH.
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[easivu u3yuenusi aCTPOHOMHH Ha JaHHOM 3Tane 00yUeHHUs SIBISIOTCS:
——  OCOZHAHHE  MNPHIUHIHAJIBHOH  pPOJMM  aCTPOHOMMM B LO3HAHUM
OVHIAMEHTAIbHBIX  3aKOHOB  NPHPOAbI M (DOPMHPOBAHHH  COBPEMEHHO
©CTeCTBEHHOHAaYYHOMH KapTUHBI MHpa;
— mnpuolpereHre 3HaHUH O (u3nYecKoil mpupoge HeOecHLIX Ten CHCTEM,
CTPOSHHH H 3BOMIOLMH BeeneHHOl, mpocTpaHCTBEHHBIX W BPEMEHHbBIX MaciuTabax
BeenenHolt, HauGonee BaKHBIX aCTPOHOMHMYECKHX OTKPBITHSIX, OIpPe/Ie HBIINX
PasBHTHE HAYKU U TEXHUKH;
—  OBJAQJICHHE YMCHHMSMH OOBACHATH BHINMOE IOJIOKEHHE MW JBHKEHHE
HeOECHBIX TNl MPHHIMIAMH ONpe/eeH!sT MEeCTONOJOKEHHS M BPEMEHHU 110
ACTPOHOMHYECKHM  OOBEKTaM, HaBbIKAMH MPaKTHYECKOrO  KCIIOJb30BAHMUS
KOMIIBIOTEPHBIX TPUIOXKEHHH U1 OnpefeieHds] BHja 3BE3JAHOr0 Heba B
KOHKPETHOM ITyHKTE /IS 3aJaHHOTO BPEMEHH;
— Pa3BUTHE MO3HABATE/IBHBIX HHTEPECOB, MHTE/UICKTYalbHBIX M TBOPYECKHX
cnocobHOCTel B mpolecce NpUOGPeTeHHs 3HAHMH MO aCTPOHOMHH ¢
HCHOIB30BAHHEM  PasiiM4HbIX HMCTOYHHKOB HH(OPMALMH M  COBPEMEHHBIX
HHEOOPMAIHOHHBIX TeXHOJIOTHI;
— HCNOIB30BAHHE MPHOOPETEHHBIX 3HAHMH M yMEHHH I pelueHus
NPAaKTHYECKHX 3aJ1a4 [MOBCE/IHEBHOM KU3HH,
— GopMHEpPOBaHIe HAyYHOTO MHPOBO33PEHHS;
— (HOpPMHPOBAHHE HABBIKOB HMCIOJIb30BAHHS €CTECTBEHHOHAYYHBbIX U OCOOEHHO
OH3HKO-MAaTEMATHYECKHX 3HAHMH I8 OOBEKTHBHOrO AaHaTH3a yCTpo#cTBa
OKPYXAIOLICTO MHpa Ha MpUMepe MIOCTHIKEHMH COBPEMEHHOM acTpO(H3MKH,
aCTPOHOMHH H KOCMOHABTHKH.

HMsyyenne Kypca paccuntano Ha 34 uwaca. Ilpu IUTAaHUPOBaHWM 2 4acoB B
HEICTIO KYPC MOXKeET OBITh NMpOH/eH B TeueHue mepBoro momyrogus B 11 kiacce.
[lpy nuanupoBanny | yaca B HezelI0 Leeco06PasHO HAYATh HU3YYeHHe Kypca BO
8TOpoM nosyroanu B 10 kiiacce M 3aKOHYHTD B 11IepBOM Momyroauu B 11 kiacce.

Baxnylo posib B OCBOGHHH Kypca WIpalOT MPOBOAMMBIC BO BHEYPOUHOE
spems cobcerBenHble HaOmonenus yuauxcs. CrnelmHKa MIAHHPOBAHUS ITHX
sHabmonenuil onpesnensercs AByMS OOCTOSTENbCTBAMH, Bo-nepBbix, oHH (3a
uckmovenieM Habmozenuit ConHL@) AOMKHBI MPOBOIMTHECS B BeYEpHEe WU
HOuHOe BpeMs. Bo-BTOpbIX, 00BEKTHI, MPUPOAA KOTOPBIX M3YHaeTCsi HA TOM HIIH
HHOM YpOKe, MOryT ObIThb B 3TO BpeMsi HEAOCTYIHBI Ui HabJIHO1eHHil. ITpu
TLI2HHPOBAHUM HAOIIIO/ICHHUH 3THX 0OBEKTOB, B 0COGEHHOCTH TUIAHET, HEOOXO0INMO
YHYHTBIBATH YCJIOBUSA UX BUIHMOCTH.



Ipumepnsiii nepevenb HaOIIOAeHH
Hab6/110/1eHHsI HEBOOPY/KEHHBIM IJ1a30M
1. OcHOBHBIE CO3Be31s ¥ Hanbonee spKkue 3Be3/lbl  OCEHHEro, 3HMHEro U
secennero HebOa. Mi3MeHeHMe X MOJI0XKEHHs ¢ TEYEHHEM BPEeMEHH.
2. dpmwrenne JIyurr u cmena ee ¢daz.
HabaroaeHus B Tejieckon
1. Pensed JlyHsl.
2. ®a3sl Benepsl.
3. Mapc.
4. HOnurep U ero CIyTHHKH.
5. CatypH, ero Koiblia ¥ CITyTHHKH.
6. ConHeuHsble MATHA (Ha 9KpaHe). .
7. JIsoiiHbIe 3BE3/1bl.
8. 3se3ansle ckorieHus (Inesasl, 'nans).
9. bonsmas TymaHHoCcTh OpHOHA.
10. TymanHOCTH AHJIPOME/IBI.

B TeueHnu roga BO3MOKHBI H3MEHEHHUS KOJIMUECTBa YacoB Ha U3YyUCHHE TeM
nporpaMmbl B CBA3M C COBIAJCHHEM YPOKOB pacrlucaHusi ¢ Ipas/AHHYHBIMH
AHSMH, KaHUKYJISPHBIMU JHAMH ¥ JIPYTHMH 0COOEHHOCTAMH (DYHKLIHOHMPOBAHHUA
00pa3oBaTeIbHOIO YUPEKICHHS.

BeinonHeHue JaHHOM mnporpamMMbl MpeAycMaTpHBAEeT HCIOJIb30BaHHE
CeIVIOIIMX TEXHOJIOTHI, (JOPM U METOLOB ITPeroaaRaHus GHINKN:

JINYHOCTHO-OpPUEHTHPOBaHHOEe  OOyueHMe, mpobieMHOe  00yueHue,
NPOSKTHAS TeXHOJIOrHs, TEXHOJIOTUs TECTUPOBAHUS, CAMOCTOSATE/IbHOE U3y4YeHHe
OCHOBHOM M JONOJTHUTEIBHOH JTUTEPATYPhl, SKCIIePUMEHTAIbHbIC 3a1aHHA.

Cpoku peanusamu nporpammsl ¢ 01 centsbps 2018 roaa mo 25 mas
2019 rona.

TPEBOBAHMHS K YPOBHIO NOATOTOBKH BbIITYCKHUKOB

B pezyavmame uzyueHus. acmpoHoMu Ha 6a3060M YPOBHE YHEHUK QONHCEH
3HATH/MIOHUMATh:

* CMBIC/I ROHAMUIL: TCOLICHTPHYECKAs U IeJIMOLIeHTpHYeCKas CUCTeMa, BHAHMAs
38e3/1Has BEeJIMYHHA, CO3Be3/1Ue, IPOTUBOCTOSHHUS U COEIMHEeHUS TIJIaHeT, KOMeTa,
aCTepoiJl, METEOP, METEOPHUT, METCOPHT, [LIaHeTa, CIYTHHK, 3Be3/1a, ConHevHas
cucrema, I'anaktuka, Bceenennas, BceMHpHOE U MOSICHOE BpeMs, BHECO/IHEYHas
naaHeTa (9K30IUIaHeTa), ClieKTpaibHas KiaccuuKaLus 38e3/, napaiakc
.PeTMKTOBOE H3TydYeHHe, bonbioi B3peis, yepHas Ablpa;

* CMbICA (Pu3UYeCKUX 6eIUY N TIAPCEK, CBETOBOM IO/, aCTPOHOMHYECKas
SOMHHULIA, 3BE3/IHas BEJIMYMHA,

» embiea (pusuyeckozo 3akona Xavona;

* OCHOBHBIE IMANBL OCE0CHUA KOCMUYECKO20 RPOCHIPAHCMEA;

» 2unomesot npoucxoxcoernus ConHeuHou Cucmemol;




« ocHoeHbIe Xapakmepucmuku u cmpoenue ConHua, cotHeyHol ammocdepsi;
* pazmepst Tanakmuku, noaodxcenue u nepuoo oopawernua Connua
omuocumenvro uenmpa I'anakmuxu;

yMeTh

* BPUEOOUMb NPUMEPBI: POJIV ACTPOHOMHUH B PAa3BUTHU LINBUIIN3ALIMH,
¥CTIONB30BaHMUA METOIOB MCCIIeI0BaHHH B aCTPOHOMHH, Pa3IHYHbIX Halla30HOB
3IEKTPOMArHUTHBIX H3/Ty4YeHUH U1 nony4enns nHdopmauun 06 o6bekTax
BeeaeHHOM, MoMyYeHns aCTPOHOMIYecKoH HHYOPMALHH C TOMOLIBIO
XOCMPHECKHX allaparoB U CHEeKTPATbHOIO aHAIN3a, BIUSHHS COTHEUHOM
SXTHBHOCTH HA 3eMITIO;

* ORUCHIBAMb U 0OBACHAMb: PA3IINYHS KaJleH1apel, YC/I0BHs HACTYIICHUS
COAHSYHBIX M JIYHHBIX 3aTMeHMH, (a3bl JIyHbl, CYTOYHBIC ABHKCHHS CBETHUII, NPH-
=uHsl BOSHHKHOBEHUS TPHIMBOB M OTJIMBOB; IIPHHIIUIT A€HCTBUS ONTHYECKOIO
TEISCKONa, B3aUMOCBSA3b (PH3HMKO-XUMHYECKUX XapPaKTEPUCTUK 3BE3/L C
HCTIOTE30BaHMEM JHATPAMMBI (IBET — CBETUMOCTB», (PU3HYECKUE IPUYHHBI,
OnpenensioNe PaBHOBECHE 3B€3/1, HCTOYHHMK SHEPIHH 3B€3/1 M NIPOHCXOKICHHE
LHMHHECKHX JIEMEHTOB, KPACHOE CMEILeHHe ¢ ITOMOLIbIo0 dddexTa

Jonaepa;

* xapaxmepusoeams 0COOEHHOCTH METO/I0B MO3HAHKS ACTPOHOMHH, OCHOBHBIE
aaemMeHTsl ¥ cBoMcTBa raHeT COIHEUHOM CHCTEMBI, METO/Ibl ONPe/Ie/ICHUS
PACCTOSHHI ¥ THHEHHBIX pa3MepoB HeOeCHbIX Tell, BO3MOJKHBIE ITyTH 3BOJIOLHH
38231 Pa3sIM4HON MaccChl;

= gaxooums Ha Hebe ocHOBHbIE co3Be3/1usi CeBEPHOTO MoJyIIapHs, B TOM YKCIe:
Boasmas Measeauia, Manas Mezaseauna, Bononac, Jlebeas, Kaccuornes,
Op#on; camble sipkue 3Be3bl, B ToM uncne: [lonapras 3se3na, Apkryp, Bera,
Kanenna, Cupuyc, berenbreitse;

= HCNOAb306aMb KOMITBIOTEPHbIE NPUIIOKEHHS 1S ONIPEAEICHUS MOJIOKEHUs
Connua, JlyHsl 1 38e3]1 Ha 00y 1aTy ¥ BpeMs CYTOK JUIS IAHHOTO
BHaceIeHHOro IyHKTa;

* HCNO163068amb TIPUOOPETEHHbIE 3HAHUS M YMEHHS B MPAKTHYECKOH
2esTENBHOCTH M MOBCEHEBHOM JKU3HU Ul TOHUMAHHSA B3aHMOCBS3H
SCTPOHOMMHH C IPYTHMH HayKaMH, B OCHOBE KOTOPbIX JIeKaT 3HaHUsA

0 ACTPOHOMHH; OT/EJICHHS ee OT JUKeHayK; OlleHHBaHUs MH(OPMALIKH,
cozepxauteiica B coobuenusx CMH, UntepHeTe, Hay4HO-NOINYIAPHBIX CTATHAX.




Coaepxanne nporpaMmmsbl yueOHOro Kypea

IIpeamer acrponomuu (2 4)
ActpoHOMHUSI, ee CBsSi3b C JAPYrUMH Haykamu. Posnb acTpOHOMHH B pa3sBHUTHH
nuBwimsanmun.  Crpykrypa wu wmacwrabel  Beenennoit.  OcobenHocTH
acCTPOHOMHYECKHX METOAOB HccaeaoBaHus. HazeMHbIe H KOCMHYECKHE
TEJIECKOIbI, IPUHLUI UX paboTel. BCceBOMHOBAs aCTPOHOMMS: JIEKTPOMArHUTHOE
M3Jy4eHHe KaK HCTOYHHUK HuH(popmauuu o HebecHbix Tesax. llpakTuueckoe
[pHMEHEHHE aCTPOHOMHYECKHX uccaenoBanuii. *Mcropus pa3BUTHS
OTe4eCTBEHHON KOCMOHABTHKH. [TepBblil HCKYCCTBEHHBIH CITyTHUK 3eMJIH, NOJeT
IO. A. I'arapuna. JlocTHKeHUsi COBPEMEHHOH KOCMOHABTHKH.
OcHOBBI NPAKTHYECKOH ACTPOHOMHH (5 4)
3Be3abl U co3Be3aus. Buaumas 3seznHas BenuyuHa .Hebecnas cdepa. OcoOble
TOYKH HeOecHo# cdepbl. HebGecHble koopauHaThl. 3Be3JHbIE KapThl. Buanmoe
JIBH)KEHHE 3BE3]] Ha pa3jM4HbIX reorpaduueckux wmmporax. CBsizb BHAMMOIO
pacnonioxxeHust 00BEKTOB Ha Hebe U reorpaduueckux KoopAuHaAT Habmoaaresns.*
Kynemunauust csetun. Buaumoe roguunoe asmxeHune ConHua. DKINMNTHKA.
Buaumoe npuwxkenune u ¢assl Jlynsl. 3armenns Conuua u Jlynel. Bpems u
KaJaeHaaph. - :
* 3Be31049KOH MOMeYeH MaTepral, KOTOPbIH COACPKHUTCS TOJBKO B 3NIEKTPOHHOM
bopme.
Crpoenne CosHeuHoli cHeTeMbl (2 4)
Pa3BuTHe npeacTaBiIeHH 0 CTpPOSHHH MUpa. [ eoLieHTpUYecKas CucTeMa MUpa.
CraHOB/IEHHE reMOLeHTpHYeCcKOH cucTeMbl mupa. Kondurypauuu niaser
U YCIIOBUS UX BUAMMOCTH., CHHOAUYECKHH U CHACPHYECKUH (3Be3/1HbIH) NEePHObI
oOpalleHHs IIaHeT.
3akoubl ABHKeHHsI HeDeCHbIX Tel (5 1)
3akonbl Kenuepa. Onpezaenenue paccTosHui U pa3mepoB Tesl B CoaHeqHOH
cucteme. ['opusonTanbHbIi napamiake. JBuxkeHne HeOECHBIX TeJ M0/l AEHCTBHEM
cun Tarorenusi. OnpeneneHue Macchl HeOecHBIX Tell.[|BukKeHHe HCKYCCTBEHHBIX
CITyTHUKOB 3eMJIH ¥ KOCMHYeCKHX anrnapaToB B COIHEYHOH cUCcTEME.
Ipupona ren Cosnevnoii cucremsl (8 4)
ConneuHasi cucTeMa Kak KOMIUIEKC Tell, UMEIOLIMX 0011ee MpoUCXOokKIeHHe.
3emns u Jlyna — aBoiiHas rutanera. Kocmuueckue nyun.* Mcenenoanus JIyHsl
KOCMHUYeCKUMH anmnaparamu. [Tunotupyemsie nonetsl Ha JIyny. [1naneTs! 3eMuOM
rpynnsl. [Ipupona Mepkypusi, Benepsl 1 Mapca. [ lianeTsl-rurantsl, ux
CITYTHHKH U Kosblia. Masbie Tesia COTHeYHON CUCTEMBI: aCTEPOH/IbI, I1JIaHEThI-
KapJIMKH, KOMEThI, METEOPHUTHI.
MeTteopsl, 60MHUABI B METEOPUTHI. ACTepPOHIHAS OMACHOCTb.
Coanue u 38e31bi (6 4)
H3nyyenue u remneparypa Connua. Cocras u crpoerue ConHua. MeTo/ibl
aCTPOHOMMYECKHX MCCIIeJIOBAHUMN; CIIEKTPaibHblH aHanu3. Ou3nyeckre MeTo/ bl
TEOpeTU4eCKoro uecaenopanus. 3akoH Crepana—boabpimana. Mcrounuk
sHeprun Connua. Atmocdepa Connita. CosiiHeuHas akTHBHOCTD M €€ BIMSHHE Ha

3emunto. Ponb MmarauTHbIX nosie Ha Connue. ColHe4YHO-3eMHbIe CBSI3H. ™
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3Be3/1bl: OCHOBHBIE (DU3MKO-XUMHUYECKHE XapAKTEPUCTUKH U UX B3aHMOCBSA3b.
["omuaHbINi Napaiiake U paccTosHUsA 10 3Be31. CBETUMOCTb, CIIEKTP, LIBET
1 TEMIIepaTypa pa3iM4dHbIX KJIaccoB 3Be31. Dddext Jomnnepa. [luarpamma
«CHEKTP — CBETUMOCTBY («LIBET — CBETHMOCTH» ). Macchl ¥ pasmMepsl 3BE3/I.
JIBoiiHBIE ¥ KpaTHBIE 3Be3/1bl. | paBUTaLlMOHHBIE BOJIHBL* Moaenu 3Be3.
| lepemeHHbIe U HeCTallMOHAPHBIE 3Be3/1bl. Lleden bl — Masiku BeeieHHOM.
DBOMIOLKSA 3Be31 Pa3IMYHON Macchl. 3aKOH cMeuleHus Buna.
Hama l'anakruka — Maeunsiii [IyTs (2 1)
Hamna "anaktuka. Ee pasmeps! U cTpykTypa. 3Be3iHble cKomaeHus. CrnupaabHbie
pykasa. Slapo [Manaktuku. O6nactu 3Be31000pa3oBanus. Bpamenue [ anakTuky.
[TpoGnema «CKpbITOH» MAacchl (TeMHas MaTepus).
Crpoenne u 3Bo0uns Beenennoii (2 4)
Pa3znoobpa3sue mupa ranaktuk. KBazapsl. CKOTIIEHUS U CBEPXCKOIICHUS
ranakTUK. OCHOBBI COBpeMeHHOI Kocmosioruu. «KpacHoe cMelleHne» U 3aKOH
Xa66na. DBomouns Beenennoit. Hecraunonapuas Beenennas A. A. @puamana.
Bosnbioii B3pbIB. PentnkToBOE H3mydyeHHe. Y CKOpeHHe paciuupeHus BeeneHHOH.
«TemHast oHEprus» U AHTUTIATOTEHHE.
AKu3Hb 1 pasym Bo Beeaennoii (2 4)
[IpoGaema cyuiecTBOBaHHUS KHU3HU BHE 3eMJIH. Y CJIOBHA, HEOOXOAUMBIe 1S
pa3BuTHs Xku3HK. [Toucku xu3an Ha mianetax ComHeuHo#H cuctembl. ClokHBIE
OpraHUYecKHe coelMHeHus B kocmoce. COBpeMeHHbIE BO3MOKHOCTH
KOCMOHABTHKH U PaAHOACTPOHOMHH U1 CBSI3U € APYTMMH LUMBUIIN3ALHAMHU.
[TnaHeTHbIE CHCTEMBI Y JPYTHX 3BE3/1.
YeioBeyeCTBO 3asiB/ISIET O CBOEM CYILECTBOBAHHH.



VyeGHO-MeTOAHYeCKHE CPEACTBA 00yueHusl.

JTumepamypa:
YueOHuK:
ACTpOHOMWS. Ba3oBbIil ypoBeHbY, 1.1 K1ace, aBTOpk BopoH10B- BenbsIMHHOB
B.A., Ctpayr E.K., H31aTensCTBO «Jlpodan; 2018 -238

Humepnem - pecypcol:
http://www.astronet.ru;

http:/www.sai.msu.ru;
http://www.izmiran.ru;
http://www.sai.msu.su/EAAS;
http://www.myastronomy.ru;
http://www.krugosvet.r;

MamepuaibHO-MEXHUeCKoe ocHau{eHue y4eonoz2o

Kaounema

1 OnTuYecKne HHCTPYMEHTBI JUIA Ha6iroeHus HeOecHbIX Tel (TEOAOTHTEL,
Tes1eCKOIbl, OMHOKIIN);

2 Mogenu s AeMOHCTpaluH BHeIHero Byia HeOeCHBIX Tel U X JBH/KEHHH
(rnoGycsl, TEIUTYPUH, MOJICITH ruiaHeTHOH | cHCTEMBL H T.1L);

3 JleMOHCTpALHOHHbIE neyaTHbIE MOCOOMS (KapThl 3BE3/IHOTO Heba, JTyHbl,
TaOTHLBI, TOPTPETHI);

4 TlewaTHblE OCOOUSA LIS MH/IMBHLYaIbHBIX 3aHATHHA (yueHU4ECKHE KapThl
3pe3qHOro Heba, 3Be3/1HbIE aTIachl, acTPOHOMHYECKHE KajeHaapu U o 581 ) )

5 DKpaHHble MOCOOUS (BrzeOdPArMeHThI).




