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1. HosicHUTEJLHAA 3aNMACKA

PaGouass mporpamma 1o y4eOHOMY mpeaMeTy «ACTPOHOMHS» COCTaBJI€HA Ha OCHOBE
(dbenepalbHOTO  KOMITOHEHTa  TOCYJAapCTBEHHBIX  OOpa30oBaTeIbHBIX  CTAHIAPTOB  OOIIETro
oOpazoBanus (mpuka3 MwunoOpa3zoBanuss Poccum ot 05.03.2004 Nel089 «OO6 yTBepkIeHUU
@denepalbHOTO KOMIIOHEHTa TOCYJApCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYAIBHOIO
o0Iero, OCHOBHOTO 00mero u cpenHero (MOMHOrO) oOmero oOpa3oBaHUs»), MPHKa3a
MunuctepctBa obOpa3oBanus u Hayku Poccuiickorr ®enmeparuu ot 07.06. 2017 Ne 506 «O
BHECEHUU W3MEHEHHH B (QeAepanbHbIi KOMIIOHEHT TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB HAYaJIBLHOTO OOIIET0, OCHOBHOTO OOIIEro M CpeaHero (IOJHOro) 001ero oopa3oBaHus,
YTBEp)KACHHBIN IpHuKazoM MunuctepcTBa oOpasoBanusi Poccuiickoit ®dexepanuu ot 5 mapra
2004 1. Ne 1089», c yuerom aBTOpckod mporpammbel B.M. Yapyruna «A23 AcTpoHOMUS.
Mertoaunyeckoe mocobue 10-11 kmaccel. ba3oBblii ypoBeHb: yued mocoOue is yduTeneu
obmeobpasoar. opranmzainuii. — M.: [Ipocsemenue, 2017. — 32 ¢. — (Cdepst 1-11). — ISBN
978-5-09-053966-1, TpeboBanuii k pezyapratam ocBoeruss OIT COO MBOY COII Ne 7.

Oowan xapakmepucmuka yuedoHo20 npeomema

AcTpoHOMHMSI 3aHUMAET 0c000€ MECTO B CHCTEME €CTECTBEHHOHAYYHBIX 3HAHUH, TaK Kak
OHa 3aTparuBaeT IIIyOMHHBIE BOIPOCHI CYIECTBOBAHUS YEJIOBEKAa B OKPY)KAIOLIEM MHUpE M B HEH
KOHIICHTPUPYIOTCS OCHOBHBIE INPOTHUBOpEYHsT MEXIy OBITHEM 4YelloBeKa M ero co3HaHuem. Ha
MPOTSHKEHUH ThICAYENICTHIH acCTPOHOMMUS 11araia B HOTY ¢ Guiiocodueil u penurueit, nuHpopmanuei,
MOYEepIIHYTOW M3 HaOmoaeHW 3BE3MHOrO Heba, NHUTajda BHYTPEHHUH MHpP 4YeEJIOBEKa, €ro
peNUruo3Hble MpeacTaBieHus 00 okpyxkaromeMm Mupe. Bo Bcex apeBHHX (GMIOCOPCKUX LIKOIAX
aCTPOHOMHUS 3aHMMaJIa Belylllee MecTo. Tak Kak acTpOHOMHsS HE 3aTparvBajia HEMOCPEACTBEHHO
YCIIOBUS KHU3HU U JIEATEIbHOCTH YeJIOBeKa, TO MOTPeOHOCTh B HEl BO3HUKaja Ha 0ojiee BHICOKOM
YpOBHE YMCTBEHHOTO U JYXOBHOTO pa3BUTHSl 4eJIOBEKa, U IMOITOMY, OHa Obla JOCTYyIHA
MMOHMMAaHUIO Y3KOT0 Kpyra oOpa3oBaHHbBIX JIFOJIEH.

Bcé coBpemenHoe ecrecTBO3HaHHWE: (U3MKA, MareMaTHKa, reorpadus U Apyrue HaAyKd —
MUTAJIOCh U Pa3BUBAIOCH Ojarojaps pa3BUTHIO aCTPOHOMHUHU. J[OCTaTOYHO BCIIOMHUTH MEXaHUKY,
MaTeMaTU4eCKUN aHaiu3, pasBUTble HBIOTOHOM U €ro ImocienoBarelssMU B OCHOBHOM JUIS
oOBsicCHEHUST JBIKEeHUs HeOecHbIX Ten. CoBpeMEHHBIE HWJEU U TEOpHH: OO0IIas Teopus
OTHOCHUTENIbHOCTH, (DU3HMKA 3JIEMEHTAPHBIX YacTHI] — BO MHOTIOM 3IDKAYTCS Ha JOCTHIKEHMSIX
COBPEMEHHOM acCTPOHOMUH, TAaKUX €€ pa3fiesioB, Kak acTpodu3uKa U KOCMOJIOTHSL.

YroObl MOpaBWIBHO TOHSATH COBPEMEHHOE €CTECTBO3HAHME, HEOOXOOUMO H3ydaTh
ACTPOHOMMUIO, ITPOHU3BIBAIOIIYIO €T0 U JIEXKAILYI0 B €r0 OCHOBaX. MHOrne CnenuanicTsl CYUTAOT,
YTO BOOOIIE NMpErnoAaBaHue €CTECTBO3HAHUS HaI0 MOCTPOUTh HA OCHOBE €r0 aCTPOHOMHYECKUX
kopHel. [lo-BUIMMOMY, TakOW MOAXOX IO3BOJIUT HE TOJIBKO IIOBBICUTH KAa4eCTBO €CTECTBEHHO-
HAyYHOTO OO0pa3oBaHMs, HO W PEIIUTh MPoOIeMy MOTEpH HHTEpeca YYaIlMXCsl K H3YYCHHUIO
€CTECTBEHHBIX HAYK.

H3yuenue acmponomuu 6 10 Knacce na 0azosom yposne cpeonezo (nonnozo) ooéuezo

00pazoeanus HAnpPaeIeHo Ha 00CMuUdICeHUe C1e0YIOUUX Yelell:

— OCO3HaHWE TMPUHIUIHAIBHON pPOJM AaCTPOHOMUU B TO3HAHUU (PYHIAMEHTATBHBIX 3aKOHOB
npUPObI ¥ HOPMHUPOBAHHS €CTECTBEHHOHAYYHON KaPTHHBI MHPA;

— mpuoOpeTeHne 3HaHuK 0 (HU3UYECKON MPUPOJIe HEOSCHBIX TENl M CHUCTEM, CTPOCHUS IBOJIIOIIUH
BcenenHoii, mpocTpaHCTBEHHBIX M BPEMEHHBIX MacmiTabax BceneHHOI, HanOoliee Ba)KHBIX
ACTPOHOMUYECKHUX OTKPBITUSIX, ONIPEICTUBIINX Pa3BUTHE HAYKU U TEXHUKU,

— OBJIaJICHUE YMEHUSMU OOBSACHATH BUIMMOE MOJIO0XKEHUE U ABMKEHUE HEOECHBIX TEJ MPUHIIUIIaMU
OTIpe/IecNIeHUs] MECTOIOJIOKECHHUSI W BpPEMEHU II0 aCTPOHOMHYECKUM OOBEKTaM, HaBBIKAMU



IIPAKTUYECKOI0 HCIIOJIb30BAaHUSA KOMIIBIOTEPHBIX IPUJIOKEHUM JUIA ONpENEeIcHUus BUIA
3BE3/IHOTO HeOa B KOHKPETHOM IYHKTE JUISl 3aJaHHOTO BPEMEHH;

— Ppa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
npoiiecce MpuoOpeTeH s 3HAaHUK MO0 aCTPOHOMHUH C HUCIOJIB30BAHUEM PA3IUYHBIX UCTOYHUKOB
UH(POPMALIUU 1 COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH;

— (hopMHUpPOBaHHE HAYYHOTO MUPOBO33PEHHS;

— (hOopMHUpPOBaHHME HABBIKOB HCIIOJIb30BAHUS €CTECTBEHHOHAYUHBIX M (DPU3MKO-MaTeMaTHYECKUX
3HaHUH 11 0OBEKTHOIO aHAJIM3a YCTPOWCTBA OKPY)KAIOLIETO MHUpa Ha MPHMEpE JTOCTHKEHUN
COBPEMEHHOM acTpOPHU3UKHU, ACTPOHOMHUH U KOCMOHABTUKH.

3agaya acTpoOHOMHHM, KaK U JIIOOOTO €CTECTBEHHOHAYYHOIO IpeAMETa, H3Yy4aeMoro B
OCHOBHOM IIKOJIe WJIM Ha 0a30BOM YpOBHe B crapuieid Imkoine, — (HopMUpOBaHHE
€CTECTBEHHOHAYyYHOW TIpaMOTHOCTH. EcTecTBeHHOHay4yHasi TpaMOTHOCTb — 3TO CIOCOOHOCTH
YeJI0BEKa 3aHMMATh AKTHBHYIO TPaKJAaHCKYIO IMO3ULMIO 110 BONPOCAM, CBSI3aHHBIM C Pa3BUTHEM
€CTECTBEHHBIX HayK W MPHUMEHEHUEM MX JOCTH)KEHUM, a TaKkKe e€ro TOTOBHOCTh MHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMU MJI€SMHU, 3TO HE CHHOHUM E€CTECTBEHHOHAyUYHBIX 3HaHMM M yMEHHUH, a
3HaHUA U YMEHHUS — B JIEHCTBUHU, U HE IMPOCTO B JCHCTBHM, a B JCHCTBUU NPUMEHHUTEIHHO K
peaibHbIM  3a7ayaM. ECTECTBEHHOHAay4YHO TPaMOTHBIM 4YEJIOBEK CTPEMHUTCS Y4YacTBOBaTh B
apryMEHTHPOBAHHOM OOCYXJEHHUH TpoOJieM, OTHOCSIIUXCS K €CTeCTBEHHBIM HayKaM U
TEXHOJIOTHUSM, YTO TPEOYET OT HETO CIEIYIOIUX KOMIIETEHTHOCTEMH:

— HAy4YHO OOBSCHATD SBJICHUS;
— IIOHUMAaTh OCHOBHBIE OCOOCHHOCTH €CTECTBEHHOHAYYHOT'O HCCIIEJOBAHNUS;
— MHTEPIPETUPOBATH JaHHbIE U UCIIOJI30BaTh HAYYHbIE JOKA3aTeIbCTBA AJIS MTOJIy4YE€HHUs BHIBOJIOB.

Onucanue mecma yueonozo npeomema
[Ipeamer «ACTpOHOMHS» OTHOCHTCS K TMpeaMeTHOM obOnactu «EcTecTBeHHO-HAydHbBIS

MPEIMETHI.
Peanusyercs 3a cuer 4acoB yueOHOTO IJIaHa, COCTABIISIOUINX 005A3aMeNbHYI0 YACHb.
[Iporpamma paccuntana Ha 35 yacoB B 1of (1 yac B HEAEINIO).

FOI[OBa}I MMPOMCIKYTOYHAA aTTCCTAlWA NPOBOAUTCA B COOTBCTCTBHUU C IMOJIOKCHUEM O (bopMax,

NEPUOANYHOCTH W TOPSIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOYHOW aTTeCTAallUH
yyamuxcsi, B hopMme yTBepkaeHHON ydeOHbIM TutaHoM Ha 2017-2018 yueOnslit rox.

Yueono-memoouueckuii komnnexkm, 6Kknrouasn IneKmpoHHsle pecypcol

1. "Actponomus" 10-11 kmaccer: yue6. anst o0meoOpa3oBaT. opraHu3anuii: 6a3oBblid yPOBEHb.
/ B.M. Yapyrun. — M.: IIpoceemenne, 2018. — 144 c.: wi. — (Cdepwr 1-11). ISBN 978-5-
09-053903-6

http://www.college.ru/astronomy

http://astro.murclass.ru

http://kosmoved.ru/nebo _segodnya geo.php

http://www.astronet.ru

el

2. Ilnanupyemble pe3yJibTaThl OCBOEHUSI Y4eOHOI0 NpeaMeTa

. [Tomyunts npeAcTaBiIeHUs O CTPYKType U MaciiTabax BceneHHOM U MecTe uenoBeKka B HEl.
VY3HaTh O CpeACTBax, KOTOPHIE UCMOJIB3YIOT ACTPOHOMBI, YTOOBI 3arisHYTh B CaMmble yIalEHHBIE
yrojiku BceneHHON M He TONBKO YBUIETh HEOECHBIE Tella B HEJOCTYIHBIX C 3eMJIM AHMaNa3oHax
JUIMH BOJIH DJEKTPOMAarHUTHOIO M3JIYy4YE€HHsA, HO M Yy3HaThb O HOBBIX KaHaJIax IIOJY4CHHUS
uHpopMaMd O HEOECHBIX TeJdax C TIOMOIIbI0 HEUTPUHHBIX U TPaBUTALMOHHO-BOJHOBBIX
TEJIECKOIIOB.

. VY3HaTh 0 Ha0II01aEMOM CII0KHOM JIBUKEHUU Iu1aHeT, JIyHsl u CoJHIla, UX HHTEpIpPETaLHH.


http://www.college.ru/astronomy
http://astro.murclass.ru/
http://kosmoved.ru/nebo_segodnya_geo.php
http://www.astronet.ru/

Kaxkyto ponp urpanu HaOGmonenus 3atMenuid JIyasl u CoiiHIIa B )KM3HHA OOIIECTBA U MCTOPHUS HX
Hay4qHOro oObsAcHeHMs. Kak Ha OCHOBE aCTpOHOMHYECKMX SIBIECHUI JIIOAM HAYyYMIIUCh U3MEPSTh
BpEMs M BECTH KAJICHAAPb.

. VY3Hath, Kak Omarojapss pa3BUTHIO aCTPOHOMHUHU JIIOAM TEPELUId OT TNPEeACTaBICHUS
TEOLEHTPUYECKOM CHCTEMBbl MHpa K PEBOJIOLHMOHHBIM IIPEICTABICHHUAM TEIHOLEHTPUYECKOU
cucreMbl Mupa. Kak Ha oCHOBe mociieHel ObUTUM OTKPBITHI 3aKOHBI, YIPABISAIONIME JBHKCHUEM
IUIAHET, U M03/IHEE, 3aKOH BCEMUPHOT'O TSTOTEHMSL.

. Ha npumMepe ucnonb3oBaHUs 3aKOHAa BCEMHPHOTO TATOTEHHS MOJIYYUTh NPEACTABICHUS O
KOCMUYECKMX CKOPOCTSIX, Ha OCHOBE KOTOPBIX pAacCUMTHIBAIOTCS TPAEKTOPUM IOJETOB
KOCMHMYECKHX allapaTroB K IUIAHETaM. Y3HaTh, KaK NPOSBIAET ceds BCEMHUpPHOE TATOTCHHE Ha
SBIICHUSX B cucTeMe 3emiisi—JlyHa, ¥ 9BOIOIUIO ATON CUCTEMBI B OyAyIIEeM.

. VY3Hath 0 COBPEMEHHOM MPEACTaBICHUM, O CTpoeHUH COJIHEUYHOW CUCTEMBI, O CTPOCHUU
3eMiIM Kak IUIAaHEThl U MPUPOJE MapHUKOBOTrO 3¢ (dekra, 0 CBOWCTBAX IJIAHET 3€MHOM TPYIIBI U
IUTAHET-TUTAaHTOB M 00 HCCIENOBaHMUAX AaCTEpOMJIOB, KOMET, METEOPHUTOB M HOBOIO KJjacca
HEOECHBIX TN KAPJIMKOBBIX IJIAHET.

. [Tonmy4ynTh mpeacTaBiIeHUE O METOAAX ACTPOPHU3UUECKUX MCCIEAOBAHUM M 3aKOHAX (PHU3HKH,
KOTOPBIE UCIOJIB3YIOTCA U1 U3y4eHUsI (PU3MUECKH CBOMCTB HEOECHBIX TEl.

. V3nate npupony CoiHIAa U €ro akTUBHOCTH, KaK COJIHEYHAsi aKTUBHOCTh BIUSAET HA KJIMMAT
u O6mocdepy 3emin, KaKk Ha OCHOBE 3aKOHOB (PM3UKH MOXKHO PacCUMTaTh BHYTPEHHEE CTPOCHHUE
ConHna m Kak HaOIIOAEHUS 3a MOTOKaMHM HEWTpHHO oT COJHIA MOMOIVIM 3aryisIHYTh B LIEHTP
ConHua u y3HaTh 0 TEPMOSIIEPHOM HCTOUYHUKE SHEPT M.

. VY3HaTh, Kak ONPENEIAIOT OCHOBHBIC XapAaKTCPUCTUKU 3BE3L M HMX B3aMMOCBA3b MEXIY
co00H, 0 BHYTPEHHEM CTPOCHHHM 3BE3]T U MCTOUHMKAX MX SHEPTHH; O HEOOBIYHOCTU CBOMCTB 3BE3]
OeJbIX KapJIUKOB, HEUTPOHHBIX 3BE3/ M YEPHBIX JIBIP. Y3HATh, KaK POXKIAIOTCS, )KUBYT U YMHUPAIOT
3BE3IBL.

. V3HaTh, Kak 10 HAOJIOJCHUAM MYJbCUPYIOIIUX 3BE3N Ledenl ONpeaessTh pacCTOSHUS 10
APYTUX TajJaKTUK, KaK aCTPOHOMBI MO HAOJIOACHUSM JBOMHBIX M KPATHBIX 3BE3] OMPENENAIOT UX
MAacCCBI.

. [TonyunTh npeacTaBIEHUs O B3PbIBaX HOBBIX M CBEPXHOBBIX 3BE3J U y3HATh, Kak B 3BE37ax
00pa3yroTCs TAKENbIE XUMUYECKHE IIEMEHTBI.

. VY3Hate, Kak ycrpoeHa Hama [‘amaktuka — Miueunsnii IlyTh, kak pacrpezneieHsl B HEH
paccesHHbIE M IIApOBbIE 3BE3HBIC CKOIUIEHUS M OOjaka Mex3BE3IHOro rasa u mnbuid. Kak c
IIOMOILbI0 HAOMIOJEHUH B HMHOQPAKpacHbIX Jy4ax yAajJoch IPOHUKHYTb 4Yepe3 TOJILY
MEX3BE3IHOTO Ta3a M IBUIM B LEHTP l'anakTUKW, YBHIETh IBH)KEHUE 3BE3X B HEM BOKDPYT
CBEPXMAaCCUBHOMN YEPHOU IBIPHI.

. [TonyunTe mpeAcTaBiIeHHME O PAJVIAYHBIX TUMNAX TaATAKTHK, Yy3HaThb O IIPOSIBICHUIX
AKTUBHOCTH TaJlaKTHK M KBa3apoOB, PACIpeAeiICHUU TATAKTHK B MPOCTPAHCTBE U (HOPMHUPOBAHUU
CKOIUJICHUH U STYEUCTOU CTPYKTYPBI UX PACIIPENCICHHUS.

. VY3HaTh O CTPOCHHWH M SBOJIONHMHA YHUKAJIBHOTO 00bekTa Beenennoit B menom. Ilpocmenuts
3a Pa3BUTHEM IPEICTABICHUI 0 KOHEYHOCTH M OecKOHEUYHOCTH BceneHHOH, 0 GpyHIaMeHTaIbHBIX
napajioKkcax, CBA3aHHbIX C HUMHU.

. [ToHATH, KaK U3 HAOIIOAEMOT0 KPACHOTO CMEILIEHHS B CIIEKTPAX NAIEKUX raJlakKTUK MPUIILTH
K BBIBOJly O HECTALlMOHAPHOCTH, pacuIMpeHny BceneHHoil, 1, 4To B IPOIIOM OHA ObLIa HE TOJIBKO
IUIOTHOH, HO ¥ TOpsAYel U, 4TO HAOII01aeMOe PEIMKTOBOE U3JIyueHHE MMOATBEPKAAET ITOT BaXKHBIN
BBIBOJI COBPEMEHHOM KOCMOJIOTHH.

. VY3HaTh, KaKk OTKpBUIM YCKOPEHHOE pacliMpeHue BCelleHHOW U ero CBA3bI0 C TEMHOHU
SHEpPruer U BCEMUPHOW CHIJIOW OTTaJIKUBAHMS, TPOTUBOCTOSIIEH BCEMUPHOW CHUIIE TSTOTECHHUS.



. V3HaTh 00 OTKpPBITMM SK30IUIAHET — IUIAHET OKOJIO APYrHX 3BE3 U COBPEMEHHOM
COCTOSIHUH MPOOJIEMBI TOUCKA BHE3EMHBIX [IUBUIIN3ALUHN U CBSA3U C HUMHU.

. Hayuntbcss mpoBOIUTH MPOCTEHIINE AaCTPOHOMHYECKHE HAONIOIEHUS, OPUEHTUPOBATHCS
cpennu SpPKUX 3BE3N W CO3BE3AUM, U3MEPITh BBICOTHI 3BE3n M ConHIA, ONpEnensITh
ACTPOHOMUYECKUMHU METOJIaMU BpeMsl, IIUPOTY U JOJITOTY MecTa HaOIIOACHHUM, U3MEPATh TUaMeTp
ConHua u U3MepATh COIHEYHYIO0 aKTUBHOCTD U €€ 3aBUCUMOCTh OT BPEMEHU.

B pe3yabTare u3ydeHnss ACTPOHOMHH HA 0230BOM YPOBHE YUEHHMK JOJIKEH:
3HATL/MMOHUMATD:
CMBICJI TIOHSTHH: TEOIEHTPUYECKass M TEIHUOIEHTPUYECCKAs CHCTEMa, BHAMMAS 3BE3/IHAS

BEJIMYMHA, CO3BE3/IME, IPOTUBOCTOSHUSA U COCIMHEHHUS IJIAHET, KOMETA, aCTEPOU]I, METEOP,
METEOpUT, METEOPOUT, IUJIaHETa, CIYTHUK, 3Be3na, CoyiHeuHas cucrtema, ['amakTtuka,
Bcenennas, BceMupHOE€ U TIOSICHOE BpeMs, BHECOJHEYHas IUIaHeTa (PK30IUIaHEeTa),
CHEeKTpalibHasl KiaccHuUKaIusi 3Be3M, MAapaLIakC, PEINKTOBOE U3Iy4eHHE, bOobIIoi
B3peiB, uepHas apipa;

CMBICH (PM3UUECKUX BEJMYMH: MapCceK, CBETOBOW rojl, aCTPOHOMHYECKAas €IMHUIIA, 3BE3/IHAS
BEJINYMHA;

CMBICIT (pU3UUYECKOro 3aKoHa Xabo0u1a;

OCHOBHBI€ 3Tallbl OCBOEHHSI KOCMUYECKOT0 IPOCTPAHCTBA;

TUINIOTE3bI MPOUCXO0KAeHUsT COTHEYHOU CUCTEMBI;

OCHOBHBIC XapaKTepUCTHKU © cTpoeHue ConHIla, CONHEYHOH aTMocdepbl; pa3Mepsl
lanaktuku, monoxenune u nepuon odpamenus CoaHIIA OTHOCUTEIBHO LeHTpa [ anakTuky;
YMETh:

IPUBOAUTH IPUMEPHL: POJIM ACTPOHOMHUHM B Ppa3BUTUM LHBWIM3ALUU, HCIOJIb30BAHUS
METO/IOB HCCJEJIOBAHUN B AaCTPOHOMHHM, PA3IMYHBIX JIMAMAa30HOB AJIEKTPOMATrHUTHBIX
W3IIY9CHUN I TonydeHus wuHbopMmanuu 00 oO0bekTax BceeneHHoW, momydeHus
ACTPOHOMUYECKON HH(pOpPMAIMK C MOMOIIbI0 KOCMHYECKUX alNapaToB M CHEKTPaIbLHOTO
aHaJIn3a, BIUSHUS COJTHEYHOW aKTUBHOCTHU Ha 3eMJIIO;

OMKCHIBATh U OOBICHATH: PA3NHUUs KAJCHIApEW, YCIOBUS HACTYIUICHUS COJTHEYHBIX H
JYHHBIX 3aTMeHUH, (a3el JIyHBI, CyTOYHbIC BIKEHUS CBETHJI, MPUYHUHBI BOSHUKHOBEHUS
NPWJINBOB U OTIUBOB; MIPHUHIIMI JIEHCTBUS ONTUYECKOTO TEIECKOMa, B3aUMOCBSI3b (PH3UKO-
XUMUYECKUX XapaKTEPUCTHK 3BE€3J] C MCIOJb30BAHMEM JAHArpaMMBbl «IIBET-CBETUMOCTHY,
buznyecKkue MPUYMHBI, ONPENENSIONINe PaBHOBECHE 3Be3]l, UCTOYHUK SHEPrUU 3BE3] U
MPOUCXOXKACHUE XHMHUYECKHUX OJJIEMEHTOB, KpacHOE CMeElIeHHe ¢ MoMolplo 3 dexTa
Homnnepa;

XapaKTepu30BaTh OCOOCHHOCTH METOJIOB IMO3HAHUS aCTPOHOMHH, OCHOBHBIE 3JIEMEHTHI U
cBoiicTBa muiaHeT COJHEYHOM CHCTEMBI, METOABI ONPEIEIICHUs PACCTOSHUN U JIMHEHHBIX
pa3MepoB HEOECHBIX TeJl, BO3MOKHBIE ITYTH SBOJIIOLINY 3BE3]l Pa3IMUYHON MacChl;

HAXOJWTh HAa HeOe OCHOBHBIC co3Be3qusi CeBepHOro monymapus, B TOM uucie: bombimas
Mensenuna, Mamas Mensenuna, Bomomac, Jlebens, Kaccuomes, Opuon; camble sipKue
3Be3/1bl, B TOM unciie: [lonsgpuas 3Be3na, Apkryp, Bera, Kanemna, Cupuyc, berenbreiize;
HCIIO0JIb30BaTh KOMIBIOTEPHBIE MPUIIOKEHUS I onpeaesieHns nojoxenuss ConHna, JIyHsl
¥ 3B€3/1 Ha JII0OYIO ATy ¥ BpeMs CYTOK JUIsl JaHHOTO HACEJIEHHOTO MYHKTA;

UCIIOJIb30BaTh MPHUOOPETEHHBIE 3HAHMSI M YMEHUS B MPAKTUYECKOW JEATENbHOCTH H
MMOBCETHEBHOW KU3HU JUIS:

MOHUMaHHUS B3aMMOCBSI3M ACTPOHOMHUU C JIPYTUMHU HAayKaMH, B OCHOBE KOTOPBIX JI€KAT
3HAHUS M0 ACTPOHOMUH, OTIEJICHHE €€ OT JUKEHAYK;

OLIeHUBaHMs HMH(OpMaILuK, coaepkamielics B cooOmenusx CMU, MHrepHeTre, HaydHO-
MOMYJISIPHBIX CTAThAX».



3. Copep:xanue y4eO0HOro nmpeamera

BBeaenue B aCTpOHOMUIO

Ctpoenne n MmaciiTadbl BeesieHHOM, M COBpeMeHHbIe HAOJII0IeHU s

Kakue tena 3anonusitor Bceenennyro. KakoBbl MX XapaKTepHbIE pa3Mepbl U PACCTOSIHUS MEXIY
Humu. Kakue ¢usnueckue ycaoBus BCTPEUYArOTCs B HUX. BeeneHHas pacuupsieTcs.

I'e u xak paboTalOT caMble KPYITHBIE ONTHYECKUE TENEeCKOIbl. Kak acTpOHOMEBI HCCIIEAYIOT raMMa-
n3nydenne Beenennoil. UTo yBuaenn rpaBUTallMOHHO-BOJIHOBBIE M HEUTPUHHBIE TEIECKOTIIBI.
Actpomerpus

3Bé3aH0€e HE0O0 M BHAUMOE ABHKEeHHE HE0eCHBIX CBEeTHJI

Kaxkue 3BE3a61 BXOIAT B co3Be3aust Opuona u Jlebens. ConHile ABMXKETCS M0 SKIUNTUKE. [maneTs
COBEpIIAIOT METIACO0PA3HOE TBUKCHHE.

HebecHble KOOpIMHATHI

UYro Takoe HeOECHBbIM 3KBaTOp M HeOecHBI MepuauaH. Kak CTposT 3KBaTOpUAIbHYIO CHUCTEMY
HeOeCHBIX KoopauHaT. Kak CTposIT rOpu30HTAIbHYIO CHCTEMY HEOECHBIX KOOPAMHAT.

Buaumoe neuskenue miaaner u CoHma

[letneobpazHoe MABMKEHHE IUIAHET, MOMATHOE M MPSAMOE JABM)KEHHE IUIAHET. OKIUNTHKA,
30MaKaibHble co3Be3aus. HepaBHoMepHOe aBuxkeHne CoJHIA MO SKIUITHKE.

JABu:kenue JIyHbl U 3aTMEeHUS

@a3bl JIyHbI U CHHOUYECKHUM MECSIL], YCIOBUS HACTYIUICHHS COJTHEYHOI'O U JIYHHOI'O 3aTMEHHUM.
[Touemy npoucxoasT coyiHeuHble 3aTMeHUs. Capoc U peIcKa3aHus 3aTMEHUM.

Bpemsa u KaneHZaph.

3BE3IHOE U COTHEYHOE BpEMS, 3BE3HBIN U TPOMUYECKHIT TO/I.

Y CTpoiCTBO TYHHOTO M COJTHEYHOTO KaJeHaaps, Mpo0aeMbl ux corjacoBanus KOnmmanckuii u
TPUTOPUAHCKHUI KaJICHIAPH.

HebGecnas MexaHuka

I'esimoneHTpHyeckasi cucTeMa Mupa
IIpencraBnenust o crtpoeHuu COJIHEYHON CUCTEMBI B AHTUYHBIE BPEMEHA U B CPEIHEBEKOBBE.
I'enuoneHTprueckas cuCTeMa MHpa, J0Ka3aTedbCTBO BpamieHus 3emun BoOkpyr ComHina.
[Tapanakc 3B€371 1 ONpeAEIIeHUE PACCTOSIHUS O HUX, TApCEK.
3akonbl Kemiepa
Otkpeitie M. KemnepoMm 3akOHOB ABUXKEHUS TUIaHeT. OTKpbITHE 3aKOHA BceMHpHOro TATOTEHUA U
0006ménnbIe 3akoHbl Kerepa. Onpenenenne Macc HeOECHBIX TeT.
Kocmuueckue ckopoctu

Pacuérsl nepBoii 1 BTOpoi KOCMUYECKON CKOPOCTH U UX (u3ndeckuii cmbici. [Tonér FO.A.
["arapuHa BOKpyT 3eMJIH 110 KpyroBoi opOuTe.
MexknAaHEeTHBIE ITEPEAETHI.
[TonsiTHE ONTUMATBHON TPAEKTOPUU NOJIETA K IIaHETE. Bpems nmosi€ra K miaHeTe U JaThl CTapToOB.
JlyHna u eé Bausinue Ha 3eMJI10
Jlynnsiit penbed u ero npupona. [lpuinBraoe B3aumoneiicTare Mexay JlyHnoii u 3emnéid. Y nanenue
Jlyasl oT 3emsn U 3amemsieHue BpamieHus 3emud. llpeneccust 3eMHOM OcH M MpeaBapeHUe
PaBHOJEHCTBHM.
CrpoeHue COIHEYHOU CHUCTEMBI
CoBpemeHnHble npencTaBieHus 0 COJTHEUHOM CUCTEME.
CocraB ConHeuHoi cuctembl. I[D1aHeThl 3€MHOM Trpynnbl W IUIAHETHl - TUTAHThI, HX
npuHIUnuaneabie paznmuuns. O6mako komer Ooprta u [losic Kodinmepa. Pasmepsl Ten conmHedHon

CHUCTCMBI.



Ilnanera 3emus

dopma u pasmepbl 3emuu. BrHyrpeHHee cTtpoenue 3emim. Ponb mapHukoBoro sddexra B
(hopMUpOBaHUH KJIMMaTa 3EMIIH.

Il;1a”neTHl 3eMHOM IPyIIIbI

UccnenoBanuss Mepkypusi, Bernepsr 1 Mapca, ux cxoxects ¢ 3emnéit. Kak mapHUKoBbIi dhdexT
rpeeT MOBEPXHOCTh 3eMid M meperpeBaer armocdepy Benepol. Ects nm xu3Hp Ha Mapce.
OBomonus opouT cryrHUKOB Mapca ®@oboca u Jleiimoca.

Ili1aHeThI-TUraHThI

®dusnyeckue cpoiictsa fOnurepa, CarypHa, Ypana u Hentyna. Bynkanuueckast AesiTEIbHOCTh Ha
cnytHuke FOnurepa Ho. [Ipupoaa komien BOKPYT MJIaHET-TUTAHTOB.

Ili1aHeThI-KAPJIUKH U X CBOICTBA.

Mausle Tesia CoTHEYHOM CHCTEMBI

[Ipupona u nBwxkeHue actepounoB. Cremnuduka ABUKEHUS TPYII acTepOUIOB TpOSHICB U
I'pexos. [Ipupona u nemxenue komer. [losic Koitnepa n O6mako komer Oopta. [Ipupoaa Mmereopos
U METEOPUTOB.

MeTteopbl U METEOPUTHI

IIpupona nmagaromux 3BE3A, METEOPHBIE MOTOKM M UX paguaHTbl. CBA3b MEXIYy METEOPHBIMH
MMOTOKaMu M KoMmeramu. [Ipuponra KamMeHHBIX M Kelle3HbIX MeTeopuToB. [Iprpona MeTeopuTHBIX
KpaTepos.

[IpakTuueckas actpodusuka u pusuka ConaHila

MeToabl acTpoPU3NUECKUX UCCIAET0BAHUM

YCTpOWCTBO M XapaKTEPUCTUKH TEJIECKONOB pedpakTopoB U pediaeKTopoB. YCTPOUCTBO
panuoTEeNEeCKONOB, PATHONHTEP(HEPOMETPHI.

Coanne

OcHoBHble xapakTepucTuku ComnHia. OnpeneneHue Macchbl, TEMIEPATYPbl 1 XUMUYECKOTO COCTaBa
Connna. Ctpoenue comHeyHoi atMocdepsl. CoTHeuHasi aKTUBHOCTD U €€ BIHMSIHAE Ha 3eMJIIO U
ouocdepy.

BayTpeHHee cTpoeHHe CoaHIIA.

Teopernueckuii pacuér Temneparypsl B ieHTpe ConHua. S1epHblii HCTOYHUK 3HEPTUU U
TEPMOSIEPHBIE PEAKIIMK CUHTE3a TN U3 BOJOPOAA, IEPEHOC 3HEPTUHU U3 LieHTpa ConHua
HapyXy, KOHBEKTHUBHast 30Ha. HelTpuHHBIM Teneckon 1 HaOII0AeHUS TOTOKA HEUTPUHO OT
CouHna.

3BE€3AbI.

OcHOBHbBIE XapaKTEePUCTHKH 3BE3]

OnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE3/: MacChl, CBETUMOCTH, TEMIEpPaTypbl H
XUMUYecKoro cocraBa. CnekrtpanbHas kinaccudukauus 3BE3n M e€ (u3MUecKHe OCHOBBI.
JnarpaMma «CHEKTpaJIbHBIM KJIAaCC» — CBETUMOCTD 3BE3J, CBA3b MEXKIYy MACCOM U CBETUMOCTBIO
3BE3I.

BHyTpeHHee cTpoeHue 3BE3]1

CtpoeHue 3Be3/1bl TJIAaBHOM MOCIEA0BATEIBHOCTH.

CrpoeHue 3B€31 KpaCHBIX TMTAHTOB U CBEPXIMTAHTOB.

Bbenble kapJMKH, HEHTPOHHBIE 3BE3/1bI, IYAbCAPLI U Y¢PHbIE ABIPHI

Crpoenue 3BE311 OeTbIX KapJIMKOB M Mpeaes Ha ux Maccy — mpenen Yanapacekapa. [lynbcapsl un
HEUTpOHHBIE 3BE31b1. [Iprpona 4€pHBIX ABIP U UX MTApaMETPBL.

JIBoiiHbIE, KPaTHBbIE U NepeMeHHbIE 3BE3/1bI

HaGmronenus ABOMHBIX M KpaTHBIX 3BE3M. 3aTMEHHO-TIEpeMEeHHBIC 3BE3NBI. OmpenerneHue macc
nBOMHBIX 3BE3A. [lynmbcupyromue nepeMeHHble 3BE3/bI, KpUBbIE H3MEHEHHs Onecka uedens.
3aBUCUMOCTh MEXAY CBETUMOCTBIO M NEpHOAOM mynabcauui y nedeun. lLledpennsr — masku Bo



BcenenHoi, 1o KOTOPBIM ONPEACIISIIOT PACCTOSAHUS O TAIEKUX CKOIUICHUH U TAIaKTHK.

HoBble U cBepXHOBBIE 3BE3/1bI

XapakTepUCTUKHU BCIBIIIEK HOBBIX 3BE31. CBS3b HOBBIX 3BE3]] C TECHBIMU JBOMHBIMH CUCTEMaMH,
coJiep>KalluMHu 3Be3ay Oenblii kapiuk. [leperekanue BemecTBa U SAEPHBII B3pbIB Ha TOBEPXHOCTH
6enoro kapnuka. Kak B3pbIBalOTCS CBEPXHOBbIE 3BE3/bl. XapaKTEPUCTHKHU BCIIBIIIEK CBEPXHOBBIX
3BE37. ['paBUTAIIMOHHBIA KoJIanc Oenoro Kapimka ¢ Maccoi YaHapacekapa B COCTaBE TECHOM
JBOMHOM 3BE€31bl — BCIIBIIIKA CBEPXHOBOM IIEPBOTO THIIA. B3pbIB MacCMBHOHM 3BE€3/bl B KOHIE
CBOEH »HBOJIOLMU — B3pPBIB CBEPXHOBOW BTOporo Tuma. HalmioneHue OCTaTKoB B3pPHIBOB
CBEPXHOBBIX 3BE3 L.

IBOTIOLMS 3BE3/1: POXKIAEHHE, 5 KU3Hb U CMEPTh 3BE3]1

Pacuér nponoIKUTENBHOCTH KU3HM 3BE3J Pa3HOW MAacChl Ha TJIABHOW MOCIEAO0BATEIBHOCTH.
[lepexox B KpacHble THUTaHThl M CBEPXTUTaHTBI IOCIE HUcYeprnaHus Boaoponaa. CrokoiHas
HBOJIIOLIMSI MaJOMAacCCUBHBIX 3BE3/, M T'PABUTALIMOHHBIA KOJJIALIC U B3pHIB C 0OOpa3oBaHHEM
HEUTPOHHOM 3BE31bl WM YEPHOW NBIPbl MAaCCUBHOM 3Be3/bl. OmnpeneneHue Bo3pacTa 3BE3THBIX
CKOIUICHUH U OTAENbHBIX 3BE3/] U ITPOBEPKA TEOPUH IBOJIFOLUH 3BE3 .

Mueunbli IIyTh

I'a3 u nbL1b B 'annakruke.

Kak o6pasyrorcs otpaxarenbHble TyMaHHOCTH. [louemy ceTsiTes nuddy3Hble TyMaHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbIE U NBUIEBbIE TYMAHHOCTH B ['amakTuke.

PaccesstHHBIE H LIIapOBbIE€ 3BE3AHBbIE CKOIIACHHS.

HaGntomaemblie CBOWCTBa paccesHHBIX 3BE3AHBIX CKoIUleHHH. HabmiomaeMble CBOWCTBa HIapOBBIX
3BE3IHBIX CKOIUICHMM. PacmpeneneHue W Xapakrep IBHKEHHsS CKOIUIGHMM B [ 'amaktuke.
Pacnpenenenue 3B€31, CKOIJIEHUI, ra3a U UM B ["ajlakTHKE.

CBepxmaccuBHasi 4€pHas aplpa B ILeHTpe [asakTukum u KocMuyeckue nyud. MHbpakpacHbie
HaONo/IeHUsl NIBIKEHUsI 3BE3N B ULeHTpe lanmakTuku u oOHapyxkeHHe B IeHTpe [amakTuku
CBEpXMACCUBHOW YEpHOW JbIpbl. PacuéT mapamMeTpoB CBEPXMACCUBHOW YEPHOU  JIBIPHI.
Habmoienns KOCMUYECKHX JIy4el U UX CBSI3b CO B3PbIBAMH CBEPXHOBBIX 3BE3 /.

l'anakrukm.

Kak knaccu¢unupoBanu rajakTukd 1mo (GopMe M KamepToHHas nuarpamMa Xab6ma. CoiicTBa
CIMPAJbHBIX, JJUIMINTUYECKMX W HENPaBWIBHBIX TajakTuUK. KpacHoe cMmelieHne B CHEKTpax
TaJIakKTUK U ONPEJEIIEHNE PACCTOSIHUS 10 HUX.

3axoH Xa00.1a.

Bpamenue raiaktuk 1 TEMHas MaTepus B HUX.

AKTHBHBIE T'JIAKTHKHA U KBa3aphbl

[Ipuposa akTUBHOCTH TaJIaKTUK, PAAHOTAIAKTUKY M B3aUMOJICHCTBYIONIME ranakTUKU. HeoObIuHbIe
CBOMCTBA KBa3apoB, UX CBSI3b C sApaMU FaJaKTUK U aKTUBHOCTBIO YEPHBIX JbIP B HUX.

CkonjieHusi rajJJakTHK

HaGntogaemble CBONCTBa CKOIUIEHUH TajlakTHK, PEHTTCHOBCKOE M3JIy4YEeHHUE, TeMIepaTypa U Macca
MEXTaJJaAKTUYECKOT0 Ta3a, HEOOXOIUMOCTh CYIIECTBOBAHHMS TEMHOM MaTepuH B CKOIUICHUSX
ralakTuk. OneHka Maccbl TEMHOM MaTepuu B CKOIUICHUSX. Sl4encTas CTpyKTypa paclpeiesieHus
TIAKTUKYU CKOIUIEHUM ralaKTHK.

Crpoenue u 3Bosronus BeenenHoi

KoHeuyHocTh U 0eCKOHEYHOCTH BeesleHHOH — mapagoKcehl KJIACCHYECKO KOCMOJIOT M.

3aKOH BCEMHUPHOTO TATOTEHHS M TPEACTABICHUS OKOHEUYHOCTH W OecKOHeuHOCcTH BceneHHO.
@DOTOMETPUYECKUI MapaJiokKC W IPOTUBOPEUMS MEXKAY KIACCMUYECKHMMM TPEACTABICHUSIMU O
ctpoenuu BcenenHoit u HabmogeHusMu. HeoOxomumocTh npuBJIeYeHHS OOLIEH Teopuun
OTHOCHUTENIBHOCTH JJIsl MOCTpoeHUsl Moaenu BceenenHoil. CBA3b MeXAy N€OMETPUUYECKHX CBOWCTB
IIpOCTpaHCTBa BeeneHHo ¢ pacpeeseHueM U JBUKEHUEM MATEpUU B HEH.



Pacmupsiromasicss BeesienHnas

CBs3b cpeiHel MIIOTHOCTH MaTEPUH C 3aKOHOM PACIIMPEHUS U T€OMETPUYECKUMHU  CBOWCTBAMM
Bcenennoii. EBkinioBa n HeeBKIIMIoBa reomeTpusi Beenennoii. Onpeaenenue paanyca U Bo3pacra
Bcenennoii. Monens «ropsiueri BeenmeHHoW» U penukToBOE M3nydeHuss O0pa3oBaHue XUMUYECKUX
anemeHTOB Bo Bceenennoii. O6unue renus Bo BeeneHHoN 1 HE0OX0AUMOCTh 00pa3oBaHUs €ro Ha
paHHUX dTanax sBotonnu Beenennoil. Heo0Xx0IMMOCTh HE TOJBKO BEICOKOMW MJIOTHOCTH BEIIECTBA,
HO U €T0 BBICOKOM TEMIIEPATYPhl HA paHHUX JTarax dBoJaonnu BeeneHHon. PenkToBoe n3inydeHue
— U3Iy4yeHHEe, KOTOPOE OCTANOCh BO BceleHHON OT ropsyero u CBEPXIUIOTHOTO COCTOSIHUS
MaTepHH Ha paHHUX dTanax >ku3Hu Beenennoii. Habmromaemble cBOWMCTBA PEIMKTOBOTO M3JIyUSHHS.
[ToueMy HEOOXOaUMO MpUBJIEUYEHHE OOIIEH TEOPUU OTHOCUTEIBHOCTH AJISi MOCTPOCHUS MOJIEIH
Bcenennor.

CoBpeEMEHHBIE NPOOAEMBI ACTPOHOMHH

YcropeHHOE paclinpeHHE BceAeHHOH H TEMHas 3HEPrHd.

Habmionenuss cBepXxHOBBIX 3BE34 | Tuma B Aanékux TajJakTUKaX U OTKPBITHE YCKOPEHHOTO
pacmiupenusi BcenenHol. OTKpBITHE CHJIBI BCEMUPHOTO OTTAJKWMBaHUA. TEMHas >HEprus
yBenuuuBaeT Maccy BceenenHoi mno wmepe e€ pacmupenusa. Ilpupoma cunel BeemupHOro
OTTaJIKUBaHUS.

OOHapy:KEeHHE IAAHET BO3A€ APYTHX 3BE3A.

Habnronenus 3a JBUKEHMEM 3BE3]] M ONpPEICNIEHHWS MAacC HEBHAUMBIX CIYTHHUKOB 3BE3,
BO3MYILAIONIMX MX MPsAMOJUHEITHOe nBMXkeHHe. MeToasl oOHapykeHus sk3ormaaHeT. OleHka
YCIIOBHI Ha TMOBEPXHOCTAX HK30muiaHeT. Ilouck 3k30miaHeT ¢ KOM(OPTHBIMU YCIOBUSMH JUIS
KU3HU Ha HUX.

[Touckn xu3Hu U pasyma BO BceneHHOM. Pa3zBuTue mnpencraBieHui O BO3HUKHOBEHHUHM M
CYLIECTBOBAaHMM JKU3HU BO BceneHHol. CoOBpPEMEHHBIE OLEHKH KOJMYECTBA BBICOKOPAa3BUTBIX
muBmwimzauumil B [amaktuke. IlombITkM OOHApy)XeHHUS M TOCBUIKM CHTHAJIOB BHE3EMHBIM
LABWIA3ALUSM.

®opMBbI M CpecTBa KOHTPOJIA

Ilpaxmuueckue pabomoi:

[IpakTuueckast padora Nel «/3yueHne BUAMMOTO 3BE3JHOrO HEOa»

[IpakTuueckast padora Ne2 «Ormpenenenue 3KBaTOPUANBHBIX (TOPU30HTAIBHBIX) KOOPIUHAT

CBETWJI 3BE3HOT0 HEOAy

AN

v' Tpaktuueckas pabora Ne3 «Ompenenenne reorpaguueckoil MUPOTHI (JTOATOTHI) MECTHOCTH
IIPY TIOMOIIM COJTHEYHBIX YacOB»
v' Tlpaktuueckas padora Ned «Omnpenenenue reorpauuecKoil MUPOTH MECTHOCTH O BBICOTE
[TonsipHO¥ 3BE31BI »
v’ Tlpaktuueckas pabora Ne5 «OmpejeliecHHe MaKCUMAIBHOW pA3HUILI BPEMEHH IS
LIKOJIBHOTO /IBOpa U KJIACCHOW KOMHAThD»
v’ Tlpaktnueckas pabora Ne6 «Ompenenenue uucen Bonabda Ha OCHOBE HaOIIONCHUS B
TEJIECKOI UM 110 CHUMKaM CoJtHIa»
v’ Tlpaktuueckas pabora Ne7 «OnpeneneHue napamMeTpoB 3Be€3J € IOMOLIBIO IHArPAMMEI
I'epummnpynra - Paccena»
Konmponvnuwie pabomer:
KonTtponbHas padora Nel mo reme «BBeneHne B aCTpOHOMHIO»
Kontponbnas padota Ne2 no teme «Ctpoenue CoTHEYHON CUCTEMBI»
KonTponpHas padora Ne3 mo teme «CoJHIIe U 3BE3/1b1»
KonTponbnast pabota Ne4 o teme «Ctpoenue u 3Boironust BeeneHHoin»
I'ogoBast KOHTpOIBHAS paboTa

AN NI NN

YyeOHO-TeMaTHUECKUH TUIaH



Ne Haumenosanue pazoenos Konuuecmeo Koumponwnwie | Ilpakmuueckasn
paszoe uacoe padomol uacmep
aa (konuuecmeo) | (nabopamopnuie,
npakmuyecKkue
pabombol)
1 BBenenne 1
2 AcTpoMeTpus 5 1 4
3 Hebecnasi Mmexanuka 3
4 Crtpoenne Co/IHEYHOI CHCTEMBbI 7 1
5 IIpakTudeckas actpodusuka u ¢pusnka CoHia 7 2 1
6 I'anakTuku. Ctpoenne n 3Bosonust BeesieHHOM 8 1 1
9 CoBpemeHHbIe P00OJIeMbl ACTPOHOMHHU 2
10 | Pe3eps 1 1
Hroro: 34 5 7

HudposBbie 00pa3oBaTedbHbLIE PECYPCHI.

IIporpamMmMbI-1IaHEeTApHUH.

1.
2.
3.

CENTAURE (www.astrosurf.com).

VIRTUAL SKY (www.virtualskysoft.de), ALPHA.

Celestia (https://celestiaproject.net).

HNuTepHeT-pecypcesl.

l.

4.

Stellarium — GecriiaTHasi mporpamma Jijis
IPOCMOTpa 3BE3IHOTO HeOa, BUPTYaIIbHBIH ITaHETapUi.

WorldWide Telescope — mporpamma, moMorarorias
JTHOOUTEISIM aCTPOHOMUHU MCCIIEI0BaTh Beenennyro.

5. TemMaTruuyeckoe NJIAHNPOBAHUE

Ne | lama no| lama no Haumenosanue memul Konuuecmeo| Ilpumeuanue
niauny paxmy uacoe
Pazoen «Beeodenuey. Beezo uacoes:1
1. | | BBenenue B acTpoHOMHUIO. 1
Pazoen «Actpomerpus». Bcezo uacos: 5

2. 3Bé3aHOE HEDO. 1

3. HebGecHble KOOpIUHATHI. 1

4. Bunnmoe nBrokenne miadet u ConHa. 1

5. JBroxenue JIyHbl 1 3aTMEHUS. 1

6. Bpewms u xanenaapsb. 1

Pazoen «Hebecnasi Mmexanukay. Bcezo uacoe: 3

7. Cucrema mupa. 1

8. 3akonbl Keriepa ABM)KEHHUS TUIAHET. 1

0. Kocmuueckue  ckopocTH UM MEKIUIAHETHBIE 1

MIEPENIETHI.
Pazoen «Ctpoenne CosiHeuHO¥ cuctembl». Bcezo uacos: 7
10. | | CoBpeMeHHBIC MPEACTABICHHS O CTPOCHHH H | 1 |



http://www.astrosurf.com/
http://www.virtualskysoft.de/
http://biblprog.org.ua/ru/stellarium/
http://biblprog.org.ua/ru/worldwide_telescope/

coctaBe COJIHEYHOU CUCTEMBI.

11. [Inanera 3emus. 1
12. JlyHa u e€ BiusiHUE Ha 3eMIIIO. 1
13. [;maHeThl 3eMHOW TPYMIIBI. 1
14. IInanersl-ruranTsel. [11aHeThI-KapInuKy. 1
15. Mansie Tena ConHEYHON CUCTEMBI. 1
16. CoBpeMEHHbIE MPEACTABICHUSI O MPOUCXOKICHUH 1
COJTHEYHOI CUCTEMBI.
Pa3zoen «Actpodusuka u 3Bé31Hasi actpoHomus». Bceco uacos: 7
17. Meroap! acTpopu3nIeCKNX UCCIEIOBaHUMN. 1
18. Connue. 1
19. BuyTpenHee cTpoeHME UM UCTOYHUK HHEPrUU 1
CounHna.
20. OCHOBHBIE XapaKTEPUCTUKHU 3BE3]. 1
21. benble kapnauku, HEUTpOHHBIE 3BE3NBI, YEPHBIE 1
JbIpbl. /IBOMHBIE, KpaTHBIE U IEPEMEHHBIC 3BE3 B
22. HoBbie 1 cCBEpXHOBBIE 3BE3/IBI. 1
23. DBOJIIOLMS 3BE3]. 1
Pazoen «Maeunwlii myTh» Bceco uacos: 3
24. I'a3 u npuib B ['anakrtuke. 1
25. PaccesHHble U IIapOBbIE 3BE3IHBIE CKOIUICHMUS. 1
26. CaepxmaccuBHas 4€pHast Ablpa B IeHTpe MiteyHoro 1
IlyTn.
Pazoen «I'anaktukm». Bcezo uacoe: 3
27. Knaccudukamms ranakTuk. 1
28. AKTHUBHBIE TAJTAKTUKH U KBa3apsbl. 1
29. CKOIJICHUSI TAJIAKTHUK. 1
Pazoen «Ctpoenne u 3Boonusi Becenennoii». Bceezo uacos: 2
30. KoneunocTs 1 6eCKOHEYHOCTH BeeneHHoii. 1
Pacmmmpsiromasicst Becenennast.
31. Monens «ropsiueii BeeneHHOW» U peIUuKTOBOE 1
U3JTy4yeHHeE.
Pa3nen «CoBpemMenHble mpodiiemMbl acTpoHoMum». Bceezo uacos: 3
32. YckopeHHoe pacmvpeHne BceeneHHONM M TEMHas 1
SHEPTHsL.
33. OO6HapyXeHue TIaHET BO3JIE APYTHUX 3BE3I. 1
34. ITouck >xu3HU U pazyma Bo BceneHHOM. 1
Pe3eps (1 uac).
35. | Witorosetit ypox. 1
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