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Hero o01iero o0Opa3oBaHus, yTBEPKACHHOTO MpUKa3oM MUHHCTEpCTBA 00pa30BaHus
u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413, ®@eaepanbHOro rocyaap-
CTBEHHOTO 00pa30BaTeNIbHOTO CTaHJApTa CPEJHEro MpodeccHoHANbHOrO 00pa3oBa-
Husa no crnenuanbHocTH (09.02.07 MHbOpMaIMOHHBIE CHCTEMBI W MPOTPaMMHUPOBa-
HUE, YTBEPXKACHHOTO MpHKa3oM MuHuCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®deneparuu ot 09 nexadbps 2016 . Ne 1547.
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COJIEP)KAHME

[TosicHuTENbHAA 3aMKMCKA

OO0mast xapakTepucTHKa y4eOHON AUCITUTUTMHBI «ACTPOHOMUS

MecTto yueOHOM TUCITUTIITUHBI B Y4€OHOM TIJIaHe

Pesynbrathl ocBOCHUS YUEOHOW AUCITUTUTHHBI

CrtpykTypa U comepxaHue yaeOHON TUCIUILTAHBI

XapakTepucTUKa OCHOBHBIX BUJIOB YU€OHOH ESITEIbHOCTH 00yYaroIIuXcsl
YcnoBus peanuzauu yaeOHOW TUCITATLTAHBI

o

W — 00 NN L



IHHOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma o01eo0pa3oBaTebHON YUeOHOU TUCITUTUTHHBI «ACTPOHO-
MUsSD» TIPeAHAa3HAuYeHa IJIs U3yUYEHHUsI OCHOBHBIX BOIPOCOB aCTPOHOMHUHU B Mpodeccu-
OHAJIFHBIX 00Pa30BaTENbHBIX OPTaHU3AIMIX, PEATU3YIOUIUX 00pa30BaTEIbHYIO MPO-
rpaMMy cpeaHero ooumiero oOpa3oBaHHs B Mpezesiax OCBOCHHSI OCHOBHOW 0o0Opa3oBa-
tenbHON mporpamMmbl (OOIT) CIIO na 6a3e ocHOBHOro 00Iero oopazoBaHUsl MPH
NOATOTOBKE CIIEHUAIMCTOB CPETHETO 3BEHA.

Pabouas nporpamMmma y4eOHON AMCHMILUIUHBI «ACTPOHOMHUS» pa3paboTaHa B CO-
otBercTBUU ¢ [Ipukazom MunoOpuayku Poccun «O BHeceHun naMeHeHui B dene-
paibHBIA TOCYJIapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT CPEAHEro 001Iero oopaso-
BaHMs, yTBepkaeHHBIN [Iprkazom MunucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 r. Ne 413» ot 29 uronsa 2017 r. Ne 613; Ha ocHOBaHUU
[Tucema MunoOpnayku Poccun «OO0 opraHuzanuu u3ydeHHs] Y4eOHOTrO MpeameTa
“Actporomus’™» ot 20 utons 2017 r. Ne TC-194/08; ¢ yuerom tpedoBanuit ®I'OC
CpeaHero ooiiero o0pa3oBaHus, MPEABIBIAEMbIX K CTPYKTYpE, COIAEPKAHUIO U pPe-
3yJbTaTaM OCBOCHWMS YUCOHOU TUCITUTIIMHBI « ACTPOHOMUS.

B HacTosiiee Bpemsi BaKHEWIIME LU U 337a4d aCTPOHOMMH 3aKJIFOYAOTCS B
(hopMHUpPOBaHNM TIPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHE MHU-
pa, 0 eAUHCTBE (PU3MUECKUX 3aKOHOB, JECUCTBYIONIMX Ha 3emiie U B Oe3rpaHUYHON
BceneHHoll, 0 HENPEPBHIBHO NMPOUCXOAALIEH DBOJIIOLMM HAIIEH IUIAHEThI, BCEX KOC-
MHUUYECKHUX TEJI U UX CUCTEM, TAKXKE CaMOU BcelleHHOM.

ConepxaHue mporpaMMbl y4eOHOM AMCIHUIUIMHBI «ACTPOHOMUS» HAIpPaBICHO
Ha (HOPMHUPOBAHKE Y 00YUAIOIITUXCSI:

- MOHUMAHMS IPUHLIUIHAAIBHON POJIM aCTPOHOMUHU B MO3HAHUU (PyHIAMEHTANb-
HBIX 3aKOHOB MPUPOJbI U COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA;

- 3HaHUI 0 Qu3nveckor mpupojie HeOECHBIX TEN M CUCTEM, CTPOEHHUS U 3BOJIIO-
nuu BceneHHol, mpocTpaHCTBEHHBIX M BpEMEHHBIX Maciutabax Bceenennoit, Hanbo-
Jiee BAXKHBIX aCTPOHOMUYECKUX OTKPBITUSIX, ONPEACIUBIINX PA3BUTUE HAYKU U TEX-
HUKHU;

- YMEHHI OOBACHITH BUIMMOE TOJIOKEHNE U JBUKEHUE HEOSCHBIX TN TIPHUHIIH-
aMu ONpEEICHNUs MECTOIMOJIOKEHUS U BPEMEHH MO aCTPOHOMUYECKUM OOBEKTaM,
HaBBbIKAMU MPAKTUYECKOTO UCIOJIb30BaHUS KOMITBIOTEPHBIX MPUIIOKEHUN JIJIsL OIpe-
JIeJIeHHs] BUa 3B€3IHOr0 He0a B KOHKPETHOM ITyHKTE IS 3aJaHHOTO BPEMEHH;

- O3HABATEIbHBIX NHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B Mpolecce NpuoOpeTeHrs 3HaHU MO0 aCTPOHOMHUHU C UCIOJIb30BAHUEM Pa3JIMYHBIX
MCTOYHUKOB MH(POPMALIMK U COBPEMEHHBIX 00pa30BaTeNIbHbIX TEXHOJIOTHI;

- YMEHHUSI IPUMEHSTh MPUOOPETEHHBIE 3HAHUS JIsl PEUICHUS] MPAKTUYECKUX 3a-
J1a4y IOBCETHEBHOM JKU3HU;

- HAyYHOTO MUPOBO33PEHUS;

- HABBIKOB HCITIOJIb30BaHUS €CTECTBEHHO-HAYUHBIX, OCOOCHHO (hM3HKO-MaTeMa-
TUYECKUX 3HAHUM i1 OOBEKTUBHOTO aHAIM3a yCTPOMCTBA OKPYKAIOIIET0 MHUpa Ha
npUMepe TOCTHXKEHUN COBPEMEHHOM acTpO(U3UKH, ACTPOHOMUHN U KOCMOHABTHKHU.

B pabouyio mporpammy BKIIIOYEHO COJIE€p’KaHUE, HAMPaBICHHOE Ha (OPMUPO-
BaHUE Y 00y4YarOIMXCsl KOMIIETEHIIUI, HEOOXOAUMBIX AJI1 KaYECTBEHHOTO OCBOCHUS
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OCHOBHOH oOpa3zoBarenbHOM nporpammbl CIIO Ha 6aze ocCHOBHOTO 00IIEro 0opaszo-
BaHMsI C TIOJyYCHUEM CPEIHEro 001ero o0pa3oBaHusi, TPOTrpaMMbl TTIOATOTOBKH CTIE-
nuanuctoB cpennero 3seHa (ITIICC3).

OBIHIAS XAPAKTEPUCTUKA YUYEBHOU JAUCHUIIJINHBI
«(ACTPOHOMMUS»

ACTpoHOMUS - HayKa, U3y4arolasi CTPOEHHE U Pa3BUTHE KOCMUYECKUX Tel, UX
CUCTEM U Bcer BeeneHHo.

MeTtoabl acCTpOHOMHUYECKUX UCCIIEOBAaHUI OYeHb pa3HO0Opa3Hbl. OHU U3 HUX
MPUMEHSIOTCS TIPU OTIPEIeTICHUH TOJIOKEHUSI KOCMUUYECKUX Tell Ha HeOecHOH cdepe,
ApYyTUE - TIPU U3YUYCHUU MX JBWKEHHS, TPEThH - MPU UCCIEJOBAHUN XapPAKTEPUCTUK
KOCMHUYECKHX TeJl pa3IMyHbIMU METOJAaMHU M, COOTBETCTBEHHO, C IOMOIIBIO Pa3JIny-
HBIX HTHCTPYMEHTOB BeayTcs HaOmoaeHus CoHIla, TYMaHHOCTEH, MJIaHeT, METEOPOB,
MCKYCCTBEHHBIX CITyTHHUKOB 3€MJIH.

VYyeOHast AUCHMILIUHA «ACTPOHOMUS» H3ydaeTrcs Ha 6azoBoMm ypoBHe PI'OC
cpenHero oOmiero oOpa3oBaHMs, OCHOBBIBAETCS Ha 3HAHMUSIX OOYYarOIIUXCS, TMOJY-
YEHHBIX MPH U3YYCHUH (PU3UKU, XUMUH, reorpadui, MaTeMaTUKA B OCHOBHOM IIKO-
Je.

Baxxnyio poib B OCBOEGHHUHM COJAEpKAHMSI MPOrPaMMbl UTPAIOT COOCTBEHHBIE
HaOmronenust oOyuwatomuxcs. Crneunuka IJIaHUPOBAHUS M OPraHU3alMM dTUX
HaOJroIeHuil onpeaenseTcs ABYMsl 0OCTOSTeNbCTBAaMH. Bo-1epBbhIX, OHU (32 UCKIIO-
yeHueM HaOmoneHuit CojHIa) TOJKHBI MPOBOAUTHCSA B BEUepHEE MIM HOYHOE Bpe-
Msi. Bo-BTOpBIX, 00BEKThI, TPUPOAA KOTOPHIX U3y4yaeTcs Ha TOM HJIM UHOM 3aHSTHH,
MOTYT OBITH B 3TO BpeMs HENOCTYHHbI js HaOmonaeHwid. Ilpu nanupoBanun
HaOJr0IeHuH 3TUX 00BEKTOB, B 0OCOOEHHOCTH IIAaHET, HEOOXOAUMO YUUTHIBATD yCIIO-
BUS UX BUJIUMOCTH.

[Ipn HEBO3MOXXHOCTH TPOBEIECHUS COOCTBEHHBIX HAOIOIEHUN 3a HEOCCHBIMU
TeJaMH UX MOXXHO 3aMEHUTh Ha MPaKTUYECKHE 3aJaHHs C UCIIOJIb30BAHUEM COBpE-
MEHHBIX HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B YACTHOCTH KapTo-
rpaduueckux cepBucos (Google Maps u ap.).

[Ipu orbope comepkanusi y4eOHOM AUCHUIUIMHBI «ACTPOHOMUS) HCIOJIb30BaH
MEXIUCHUTUTMHAPHBIA MOAX0/I, B COOTBETCTBUH C KOTOPHIM OOYyYaroIIHecs TOJIKHBI
YCBOUTH 3HAHUS U YMEHHs, HEOOXonuMmble JUIsl (POPMUPOBAHHS €AUHOM IEIOCTHON
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa, ONpeesiounieil (popMHUpOBaHHWE HAYYHOTO
MHPOBO33PEHUS, BOCTPEOOBAHHBIE B )KU3HU U B IPAKTHYECKON ACSITEIHHOCTH.

B nenom yuebGHast TUCHMITIMHA «ACTPOHOMUSY, B COJCPKAHUU KOTOPOIl BEeIy-
MM KOMITOHEHTOM SIBJISIOTCS HAay4HbI€ 3HAHHUS W HaydHble METOJbI MO3HAHUS, HE
TOJILKO MO3BOJISIET CPOPMHUPOBATH Y 00YHAIOIIUXCS 1IETOCTHYIO KapTUHY MHpaA, HO U
npoOyXKIaeT y HUX SMOIMOHAIBHO-IIEHHOCTHOE OTHOUICHHE K M3y4aeMOMYy MaTepH-
ajry, TOTOBHOCTh K BBIOOpY JAEWCTBUN ONMpPEIEICHHON HANpaBlI€HHOCTH, YMEHHE HC-
M0JIb30BAaTh METOI0JIOTUIO HAYYHOTO TIO3HAHMS JJIsl U3YUEHHS OKPY>KaOILEro MUpA.

Nzydenne o0OieoOpa3oBaTenbHON y4eOHOM TUCIUIUIMHBI «ACTPOHOMHUSA» 3a-
BEpIIAeTCs MOJABEACHUEM UTOTOB B (popMe nupdHepeHIIMpOBaHHOTO 3a4eTa B paMKax
MPOMEXYTOUHOM arrectanuu oOyuatonuxcs B npouecce ocBoenus OOII CIIO na
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0a3e OCHOBHOTO 00I11ero 00pa3oBaHus ¢ MOJTYUYSHHEM CPEIHETO 00IIero 00pa3oBaHuUs
(IICC3).

MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEFHOM ILJIAHE

VYyeOHasi TUCHUIUIMHA «ACTPOHOMHUS» BXOJHUT B COCTaB MPEAMETHOM 00JIacTH
«EcrtectBennbie Haykn» PI'OC cpennero obmero oOpa3oBaHus U U3ydaeTcs B 00-
meoOpazoBarenbHoM 1ukie yueoHoro miana OOIT CITO na 6a3e 0ocHOBHOTrO 00111ero
oOpa3oBaHus ¢ MoJiydeHueM cpeanero oodmiero oopazosanus (ITIICC3).

B yue6nom mnane IIIICC3 yuebnas nuciumiinHa « ACTPOHOMHUS» BXOJUT B CO-
cTaB 00IKX 001Ie00pa30BaTENbHBIX YUCOHBIX AUCIUILINH, POPMHUPYEMBIX U3 00s13a-
TeabHBIX npeaMeTHbix obnacteit ®I'OC cpegnero obuiero 0dpa3oBaHus, AJisl CIEIU-
anbHOcTel CIIO cooTBeTcTBYIOMIETrO Mpoduis NpodecCHoHanTbsHOTo 00pa30BaHMUs.

PE3YJIbTATHI OCBOEHUS YYEFHOM JUCIIUILIAHBI

OcBoenune conepkanusi y9eOHON TUCIUTUIMHBI «ACTPOHOMHS O00eCIeunBaeT
JOCTHKEHHE 00YyJarOIIUMHUCS CIAEAYIOUINX Pe3y/JbTATOB:

* IUYHOCHIHBIX:

- cpOpMHUPOBAHHOCTh HAYYHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBpE-
MEHHOMY YPOBHIO Pa3BUTHS ACTPOHOMHUYECKON HAYKH;

- YCTOMYMBBIM UHTEPEC K UCTOPUH U TOCTHXKEHHSIM B 00JIACTH aCTPOHOMMUM;

- YMEHUE aHAIM3UPOBATH MOCJIEICTBUS OCBOCHUSI KOCMUYECKOTO MPOCTPAHCTBA
JUTS 5KU3HU U IESITEIbHOCTH YEJIOBEKA;

* MemanpeomMenmHnlx:

- YMEHUE UCIOJIb30BaTh NPHU BBINOJIHEHUU MPAKTUUECKUX 3aJaHUN 110 aCTPOHO-
MUHU TaKW€ MBICIHUTEIbHBIE ONEpallMi, KaK MOCTaHOBKA 33Jauu, (HOpMYyJIUPOBAHHE
TUIOTE3, aHaJU3 U CHHTE3, CpaBHEHHE, 0000IleHne, CUCTEeMAaTH3alsl, BbISIBICHHE
MPUYNHHO-CJIEICTBEHHBIX CBSA3€H, MOMCK aHAJIOTOB, (OPMYJIMPOBAHNUE BHIBOJIOB AJIS
U3YYEHUS PA3IMYHBIX CTOPOH ACTPOHOMHUYECKUX SIBJIEHUM, ITPOLIECCOB, C KOTOPBIMU
BO3HHMKAET HEOOXOUMOCTh CTAJIKUBATHCS B Ipo(eccroHansHO cdepe;

- BJIQJICHHE HABbIKAMU [MO3HABATEIBHOW JIE€ATEIbHOCTH, HABBIKAMH Pa3peLICHUS
po0JIeM, BO3HUKAIONINX MPHU BHITIOJHEHUN MTPAKTUYECKHUX 3aJIaHUN 110 aCTPOHOMUM;

- YMEHUE UCTO0JI30BATh PA3JIMYHbIE HCTOYHUKH IO ACTPOHOMUU JJIs TIOJIYyYEHUS
JIOCTOBEPHOI HAayYHOU MH(POpPMALINK, YMEHUE OLICHUTH €€ JIOCTOBEPHOCTD;

- BJAJICHUE S3bIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JOTUYHO M TOYHO M3JIarathb
CBOIO TOUKY 3pPEHUS M0 PA3JIMYHBIM BOMPOCAM ACTPOHOMHH, UCTI0JI30BAThH SI3bIKOBBIC
CpelCTBa, aJIeKBaTHbIE OOCYXJIaeMOM mpoOsieMe acTPOHOMHUYECKOTO XapakTepa,
BKJIFOYAsl COCTABJICHHE TEKCTA U MPE3EHTAUUH MATEPHAIOB C UCHOJb30BAHUEM HH-
(hOpMAaITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH;

* nPEOMEmHbIX:

- cpopMHUPOBAHHOCTD TpeAcTaBieHuil 0 cTpoeHnu COJIHEUHON CHCTEMBI, 3BO-
JIOIMY 3Be311 U BeeneHHoM, MpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax Beenennoii;

- MOHUMAaHKE CYITHOCTH HAa0JI0JaeMbIX BO BCelleHHOM sSIBIICHNUI;



- BJIaJICHUE OCHOBOIOJIATAIOIIUMHU aCTPOHOMUYECKUMH TMOHATUSAMH, TEOPUSIMH,
3aKOHAMH Y 3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BAHUE ACTPOHOMHUYECKOU TeEp-
MHUHOJIOTHEN U CUMBOJIMKOM;

- cOpPMHUPOBAHHOCTH MIPEACTABICHUIA O 3HAYCHUH aCTPOHOMUU B MPAKTUIECCKOM
JNEATEIbHOCTH YEJIOBEKA U JATbHEUIIIEM HAaYYHO-TEXHUYECKOM Pa3BUTHH;

- OCO3HAHUE POJIM OTEUYECTBEHHON HAYKU B OCBOCHHM M MCIOJIb30BAHUU KOCMHU-
YECKOTO MPOCTPAHCTBA U PA3BUTUH MEXTYHAPOIHOTO COTPYIHUYECTBA B 3TON 00a-
CTH.



CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIHUILIMHBI

1 O0beM y4eOHOI JMCUMILVINHBI M BUABI y4e0HO# padoThI

Bun yuebnol paboThl O06nem JacoB
O0beM y4eOHOI TN CHUNIHHBI 42
CymMmapHasi ydyeOHasi HArpy3Ka BO B3aMMO/ACCTBHH ¢ NpenoaaBaTejieM 42
B TOM YHCIIE:
- TeopeTudeckoe oOydeHue 22

- 1abopaTopHbIe PabOTHI

- IPAaKTUYCCKUC 3aHATUA

12

- KOHCYJIbTallun

- MpoMexXyTouHas atrectanus (qudpepeHImpoBaHHbBIN 3a4€eT)

2 TemaTuuyeckuil IVIAH U COAEPKAHUE YHeOHOM TUCIUTIIIUHBI

HanmenoBanmue Coneprkanne yueOHOro Marepraia u GopMbl O6Bem
pa3aesioB U TEM OpraHu3aIlNH JSSITEIbHOCTH 00yUYaIOMIUXCSI 4acoB
1 2 3
BBenenue Conep:xxanue yueOHOro MmaTepuaJa:
1 ActpoHoMus, ee CBsI3b C APYTMMHU HayKaMu. Posb acTpoHOMHUU B 2
Pa3BUTUU LMBUIIN3ALUH.
Ha3zemHbIe 1 KOCMHUYECKHUE TEJIECKOMbI, TPUHIIUIT UX PAOOTHI.
BceBosiHOBass acTpOHOMHSI: 3JEKTPOMAarHUTHOE HM3JIy4EHHE KakK MC-
TOYHUK MH(OpMarmu o HeOecHbIX Tenax. [IpakTHueckoe mpuMeHe-
HUE€ aCTPOHOMUYECKHUX HCCIIET0BAHUM.
Hcropus pa3sBUTHS OTEYECTBEHHOM KOCMOHABTUKH. IlepBbIN HCKycC-
CTBEHHBIN cryTHUK 3emuH, nosiet FO.A. ["arapuna. Jloctuxxenus co-
BPEMEHHON KOCMOHABTHKH.
Paznen 1 UcTopusi pa3BUTHS aCTPOHOMUM 6
Tema 1.1 Conepxanue y4eOHOro MaTepuaJa:
AcTpoHOMUSA B 1 ActpoHomust ApuCTOTENs Kak «HanOosiee pu3MvecKas U3 Marema- 2
apeBHocTH. I'e- | Tnueckux Hayk». Kocmonorust Apucrorens.
JINOLIEHTPHUYe- I'mnmapx Hukelckuii: nepBble MaTeMaTHYECKUE TECOPUM BUIUMOIO
CKasl MoJeJIb neuxeHust ConHua v JIyHbl 1 Teopun 3aTMEHUH.
Bcenennoii [Itonemeit (acTpOHOMHS KaK «MaTeMaTHYeCKOe H3ydeHHE Hebay).
Coznanue nepBoil yHMBEpPCAJIbHONM MaTeMaTH4YECKOW MOJEIM Mupa
Ha OCHOBE IPUHIIMIA I€OLEHTPU3MA.
Konepnuk. I'ennonentpuyeckas moaens BeeneHHoil.
3akonbl Kenepa. 3aKk0H BCEMUPHOTO TSTOTEHMUSL.
Tema 1.2 Conepxanue y4eOHOro MaTepuaJa:
Jleroucuuciaenue | 1 Jleroucuncnenne. TOYHOCTH JIETOMCUUCITCHUS (COTHEYHBIA U JTyH- 2
U ero TOYHOCTb. | HbIH, IOJIMAHCKUN U IPUTOPUAHCKUN KAJIEHJAPH, IIPOCKTHI HOBBIX Ka-
OnTuueckast neHgapeit). OnTuyeckas acTpoHOMHs (IIMBHIIM3AIMOHHBIA 3ampoc,
aCTPOHOMHUS TEJIECKOIIbI: BU/BI, XapAKTEPUCTUKN, HA3HAUECHHUE).

M3yueHne 0KOJI03eMHOTO MTPOCTPAHCTBA (UCTOPUSI COBETCKOH KOCMO-
HAaBTHKHW, COBPCMCHHBLIC MCTOAbI U3YUYCHU 6J'II/I)KHGI‘O KOCMOCﬁ).
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JlabopaTopHbie padoThbI:

1 TTogBrKkHAs KapTa 3B€3AHOTO HeOA. 2
Pa3nes 2 HebecHas cdepa 8
Tema 2.1 Conep:xxanue yueOHOro MmaTepuaJa:
He6ecnas cgepa | 1 HeGecnas cepa. KommonenTsr HeOecHOU cdepbl (Oombime U Ma- 2
U eé 3JIeMeHTbl. | JIble KPyT'd, OCHOBHBIE JIMHUU U TOYKH). CHcTeMbl HEOECHBIX KOOp-
Cucrembl nuHAT (TOPU3OHTANbHASI CHCTEMa KOOpIMHAT, TIepBasi SKBATOPHAIb-
HeOeCHBIX KOOp- | Has cucTeMa KOOPAMHAT, BTOpas HKBATOpUAIbHAs CHCTEMa KOOPIH-
JAMHAT HaT). Koopauuatel 3Be3n (a3uMyT, 3€HHUTHOE PAcCCTOSIHUE, BBICOTA
CKJIOHEHUE, YaCOBOM yroJj, MOJSIPHOE pacCTOsHUE, MPSIMOE BOCXO0XK-
nenue). [IoCKOCTh AKIIMNTUKHI
Tema 2.2 Conep:xxanue yueOHOro MmaTepuaJa:
Buaumoe nBu- 1 Teopema o BbICOTE MOJIOCa MHUpA, BUIMMOE JBUXKEHUE 3BE3]l HA 2
JKeHMe 3Be3]l Ha | Pa3IMyYHbIX MHPOTax (MOJIOC, CPEAHHE IUPOTHI, SKBaTOp). Kynbpmu-
Pa3IMYHBIX M- | HAllKs CBETWIA (BEpXHsAS M HWXKHsA). M3MepeHre BpeMeHu B acTpo-
porax. U3mepe- | HoMHH (3Be3[HBIE CYTKH, TPONMUYECKUI TOJ, UCTUHHBIE COJHEUHBIE
HHE BpeMeHH B CYyTKH, UCTUHHOE BpEMs, CpPEJHEE COJIHEUHOE BpeMs). YpaBHEHHUE
aCTPOHOMUHM BpeMeHu. MecTHoe Bpemsi, BceMupHoe Bpemsi. [losicHoe Bpemsl.
IIpakTHYeckHe 3aHATHA:
1 3Be3aHOE HE0O0. Buanmoe cyrodyHoe BpalieHue Heoa. 2
2 ACTpOHOMHYECKHE CUCTEMBI KOOPAMHAT. 2
Paznen 3 YerpoiictBo CoJiHEYHOI CHCTEMBbI 14
Tema 3.1 Coaep:xkanue yueOHOro MaTepuaJa:
Cucrema «3emast | 1 Cucrema «3emus - JIyHay (ocHOBHBIE ABWIKEHHUsS 3emud, (popma 2
- JIyna». IIpu- 3emiu, JlyHa - ciyTHUK 3€MJIM, COJHEYHBIE W JIyHHBIE 3aTMEHUSA).
pona Jlynsbl [Tpupona Jlynsl (pusuveckue ycnoBus Ha JIyHe, moBepxHOCTH JIyHBI,
JIYHHBIE TIOPOJBI).
Tema 3.2 Coaepixanue yueOHOro MaTepuaJa:
Ilnanersl 3eM- 1 IInanetsr 3emuol rpynmnsl (Mepkypuii, Benepa, 3emms, Mapc; 06- 2
HOM rpynmnsbl. 1ast XapaKTepUCTUKA aTMOC(HEphl, TOBEPXHOCTH).
Ilnanersl- [Tnanetsr-ruranTsl (FOnurtep, CatypH, Ypan, Hentyh; obmas xapak-
THTAHTBI TEPUCTHUKA, OCOOCHHOCTH CTPOCHHSI, CTyTHUKH, KOJIBIIQ).
Tema 3.3 Conep:xxanue yueOHOro MmaTepuaJa:
Mauisle TeJ1a 1 Maubie Tena ConHeuHOW cUCTEMBI. AcTepouasl U MeTeopuTsl. Op- 2
CosHeuyHoH cH- OuThl actepousoB. J[Ba mosica acTepouioB: [ JIaBHBIN TMOSC U TIOSIC
crembl. Uccae- Koitnepa. Komets! u mereopsl. Mereoputsl. [lonsitue 06 acrepou-
noanus CoJ- HO-KOMETHOH OITaCHOCTH.
HeuyHOM cucrembl | MccnenoBanus ConHeuHoU cucTeMbl. MexXIIaHETHbIE KOCMUYECKUE
anmapartsl, UCIOJIb3yEeMbIE I UcclieqoBaHus 1uianeT. HoBble Hayu-
Hble ucciieqoBaHus CoJIHEYHOM CHUCTEMBI.
IIpakTnyeckune 3aHATHSA:
3 U3mepeHue BpeMeHHU. 2
4 Ilpumenenue 3akoHOB Kemiiepa K M3YYEHHMIO JIBH)KCHUS IUIAHET 2
ConHEeYHOM CHCTEMBI.
JlaGopaTopHble padoThI:
2,3 Dnementhl opouT ianeT. [lnan ColHeYHOW CUCTEMBI. 4
Paznen 4 Ctpoenue u 3Bosounnst BeesieHHoM 10
Tema 4.1 Coaepixkanue yueOHOro MaTepuaJa:
Paccrosinme no 1 Paccrostaue 1o 3Be3n (ompenesieHne pacCTOSTHUN 10 TOAUYHBIM TTa- 2

3Be3a. Puznue-
cKasi mpupoaa
3Be3]

pajtakcaM, BUAMMBIC aOCOJIOTHBIC 3Be3qHbIC BenuduHbI). I[lpo-
CTPaHCTBEHHBIE CKOPOCTHU 3Be3/ (COOCTBEHHBIEC ABMKCHUS U TaHTEH-
IIMaJIbHBIE CKOPOCTHU 3Be3x, dddekt [lomepa u ompeneneHue jgyde-

9




BBIX CKOPOCTEH 3BE31).

®dusnyeckas mpupona 3Be3x (LBET, TEMIIEPaTypa, CIEKTPbl U XHUMH-
YECKHUM COCTaB, CBETUMOCTH, PAINYChl, MACChI, CPEAHHE MIJIOTHOCTH).
CBs3p MeXxay (pHU3MYEeCKHMH XapaKTepHCTHKaMHU 3Be37 (Iuarpamma
«CIIEKTP - CBETUMOCTBY», COOTHOIIIEHHE «Macca - CBETUMOCTDY).

Tema 4.2 Conep:xxanue yueOHOro MmaTepuaJa:
Hama I'anaktu- | 1 Hama [Manaktuka (cocTaB - 3Be3/1bI U 3BE3HBIC CKOILJICHHS, TYMaH- 2
ka. J/Ilpyrue ra- HOCTH, MEXK3BE3JHBINA I'a3, KOCMUYECKHE JyYd U MArHUTHBIE MOJIf).
JIAKTHUKHA Crpoenue ["anakTuku.
Jpyrue ragakTuku (OTKpBITUE OPYTHX TalakTHK, OMpEIeNIeHHue pas-
MEPOB, PACCTOSIHIIA M MAcCC TaJaKTUK; MHOTOO0Pa3ue raTakTHK).
Tema 4.3 Conep:xxanue yueOHOro MmaTepuaJa:
Meraranakruka. | | Meraranaktuka (CUCTEMbI TaJaKTUK U KPYITHOMACIITAOHAsI CTPYK-
Ku3nb u pazym | Typa Bcenennoil, pacuimpenue MeTrarajgakTUKH, THIIOTE3a «ropsiuen 2
B0 BcesienHoit BcenenHoii», OTKpbITHE YCKOPEHHOTO pacuIMpeHus MeTarajgakTUKH).
Bo3spacrt ranaktuk u 3B€31.
Kusznup u pazym Bo Bceenennoit (sBomtouust BceeneHHOM U KU3HB,
npo0JieMa BHE3EMHBIX ITUBIJIM3AINN).
IIpakTHYeckHe 3aHATHA:
5 Ctpoenue u xapakrepuctuku CosHua. 2
6 DBouIOIMS 3BE3/I. 2
Koncyabranum: -
IIpome:xkyTOUHAsI aTTECTALUSA: 2
Bcero: 42
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XAPAKTEPHUCTHKA OCHOBHBIX BU/I0B
YUYEBHOU JEATEJBHOCTHU OBYYAIOLIIUXCA

Copneprxanue o0yueHus

XapaKkTeprCcTUKa OCHOBHBIX BUAOB YUEOHOM eI TeIbHOCTH
oOyyJaronuxcs (Ha ypoBHE YUEOHBIX JICHCTBUI)

BBenenne

[lo3HaKOMUTBCS € MPEAMETOM U3Y4YEHMs aCTpOHOMUU. OINpenennThb
POJIb aCTPOHOMHUHU B (HOPMHUPOBAHUHN COBPEMEHHON KapTHHBI MUPA U
B [IPAKTUUYECKOU JIEATEIbHOCTH JIFOICH.

Onpenenuth 3HaYE€HHWE ACTPOHOMHH TIPU OCBOCHUHU TMpodeccuil u
CHEeUHATBHOCTEN CPEeAHEro NpodecCHOHATBHOTO 00pa30BaHuUI.

Paznen 1 UcTopusi pa3BUTHS aCTPOHOMUM

Tema 1.1

ACTpPOHOMHUS B IPEBHOCTH.
I'entuoneHTpuYeckass Moaesb
BcenenHnoii

[To3HakOMUTBECS C MpeAcTaBiIeHUSIMUA O BcerneHHOW NpeBHUX yue-
HBIX.

Onpenenuts MECTO M 3HAYEHHUE IPEBHEW aCTPOHOMHH B 3BOIIOLHU
B3IIs,10B HA Beenennyro.

[To3HaKOMUTBCS C OCHOBHBIMU TOJI0KEHUAMH yueHus: KonepHuka.
N3yuuts 3akonsl Kemnsepa, 3aKk0H BCEMUPHOTO TATOTEHUS.
Onpenenuth pojib W 3HAYCHHE 3aKOHOB HEOCCHOW MEXaHWKH IS
pa3BUTHUsS HAYKU U YEJIIOBEUECKOW LIUBIIIM3AIUU.

Tema 1.2

JleToHCUYHCIEHHE H €0 TOY-
HOCTh. OnTHYecKasi aCTPO-
HOMUS

[To3HAaKOMUTBCS C HICTOPUEH CO3JIaHMS PA3TUYHBIX KaJeHIapen.
OHpeI[eJII/ITB POJIb U 3HAUCHUC JICTOMCUUCICHUA JIA )KU3HU U JICA-
TEIbHOCTHU YEJIOBEKa.

[To3HAaKOMUTBCSI C HHCTPYMEHTAMH ONITHYECKOM (HabI0aaTenbHOI)
ACTPOHOMHH.

Onpenenuts poib HAOIIOAATENBHOM AaCTPOHOMHMHM B 3BOJIOLHU
B3MUIS,I0B HA Beenennyio.

Onpenenuts B3aUMOCBSI3b Pa3BUTHUS UBUIN3ALMN U UHCTPYMEHTOB
HaOJIFONEHU .

Onpenenuth 3HaYeHWE HAOJIOJCHHUI NPU OCBOCHUHU mpodeccuil u
CHeLMaIbHOCTEN CPEAHEro MPO(PeCcCHOHATBHOIO 00pa30BaAHHUS.

Pa3znen 2 HebGecnasi cepa

Tema 2.1

Hebecnas cdepa u eé s1e-
MeHTbI. CcTeMbl HeE0ECHBIX
KOOPAMHAT

[To3HaKOMHUTBCS C YCTPOMCTBOM HeOECHOU cephl.

N3yunTh KOMIIOHEHTHI HEOECHOU cephi.

Onpenenuth poiib U 3HaYeHUE HEOSCHON Cephl s aCTPOHOMUU U
KU3HEACATCIBHOCTHU YCIJIOBCKA.

[To3HAKOMUTCSI ¢ pa3TUYHBIMUA CHCTEMaMH HEOECHBIX KOOPJMHAT B
ACTPOHOMHUH.

N3yunth moctpoeHne HeOecHOW chepbl B pa3IudYHBIX HEOECHBIX
KOOpJMHATAX.

OmnpenenuTh CXOJCTBO M Pa3IHUUs CUCTEM HEOSCHBIX KOOPIMHAT U
HX 3HAYCHUC JI HAYKHU U YCJIOBCKA.

Tema 2.2

Buaumoe aBH:kKeHHE 3Be3] HA
pa3an4HbIX Wuporax. U3me-
peHue BpeMeHH B aCTPOHO-
MUH

[To3HAKOMUTBCS ¢ BUAMMBIM JIBIDKCHUEM 3BE3]T HA PA3IMYHBIX ITH-
porax.

OnpenenuTh 3HAUCHUE MU3yUCHUS JABVOKCHHS 3BE3]] JIUIS YeIOBEKa M
€T0 ) KUBHCIACATCIIBHOCTMH.

M3yunTh X011 IBMKEHUS 3BE3]1 HA HEOECHOM cdepe.
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[To3HakOMUTBLCS ¢ U3MEPEHUEM BPEMEHU B aCTPOHOMUH.
[To3HaKOMUTBCS C pPa3IMYHBIMU BUJAAMH U3MEPEHHS BPEMEHHU B
ACTPOHOMHUH.

Onpenenuth pasiavuvs MEX]Iy HCTUHHBIM BPEMEHEM M CpPEIHHUM
BPEMEHEM.

N3yunuth ypaBHEHHE BPEMEHH U CITIOCOOBI U3MEPEHUS BPEMEHHU.
Onpenenutb 3HaYEHUE WM3YUYECHHS] BPEMEHHU [JIsi YEJIOBEKAa U €ro
KU3HEJCSATEIIbHOCTH.

Pa3znen 3 YceTpoiicTBO COJTHEYHOM CHCTEMBI

Tema 3.1
Cucrema «3emus - JIyHa».
IMpupona Jlynst

[ToznakomMuThCs ¢ cucTeMoit 3emiis - JIyHa (BoifHas TUTaHETA).
Ornpenenutb 3HaYCHUE UCCIeI0BaHUM JIyHbI KOCMUYECKMMHU arma-
paTamu.

[To3nakoMuThCst ¢ pusnveckoil nmpupoaoit JIyHsl, CTpOCHUEM JIyH-
HOM TTOBEPXHOCTH, PU3MUECKUMH YCIOBUAMH Ha JIyHe.
Onpenenuts 3Ha4€HHE 3HAHUHM O cucteme 3emis - JIyHa s ocBo-
eHus npodeccuil  crenuagbHOCTEeN CpeIHero NpohecCHOHaILHOTO
o0Opa3oBaHus

Tema 3.2
IL1aHeThbl 3eMHOM IPYNIILL.
IlnaHeTbI-ruralThl

[To3HAaKOMUTBCS C MUIAHETAMU 3€MHOU TPYIIIIHI.
Onpenenuth 3HaYEHUE 3HAHUW O IUIAHETAaX 3€MHOM TPYIIBI IS
pPa3BUTHSI YEJIOBEUECKON [IMBUIIM3ALIUY.

Ilo3HaKOMUTKCH C ITaHETAMU-TUTAHTaAMHU.
Onpenenuts 3HaYEHUE 3HAHUM O TUIAaHETax-THUTraHTax Il pa3BUTHUSA
YeJIOBEYECKOU [TUBUIIN3AIINH.

Tema 3.3

Maunble Teaa CoJIHeUHOIi CH-
crembl. UcciaenoBanus CoJi-
HEeUYHOM cucTeMbl

ITo3HaKOMHUTHECS C MabIMH TetaMu COTHEYHOM CHUCTEMBI.
Onpenenuth 3HaYeHUE 3HAHUM O Mambix Tenax CoMHEYHOU cucTe-
MBI JIJIs1 PA3BUTHS Y€IIOBEYCCKOM ITUBUITU3AIIIH.

OHpeI[eJII/ITB 3HAYCHUC 3H3.HHI>1 O ITaHETaxX M MaJIbIX TCJIaxX COJI-
HEYHOW CHUCTEeMBI IJIi OCBOCHHS NMPOdecCuid W CHeHaTbHOCTEH
cpeaHero npohecCHOHaTBLHOTO 00pa30BaHus.

ITo3zsakoMuThcs ¢ uccienoBanuaMu COTHEUHON CUCTEMEL.
Onpenenutb 3HAYEHUE MEXKIUIAHETHBIX AKCIECIULIUNA JJI1 pa3BUTHUA
YEeJI0BECUCCKOM ITUBUITN3AIINH.

Onpenenuts 3HAYEHNUE 3HAHUN O MEXKIIJIAHETHBIX SKCIEAUIUAX IS
OCBOCHMS Tpodeccuil M crenuanbHOCTell cpeaHero mpodeccuo-
HaJHLHOTO 00pa3OBaHMS.

Paznen 4 Ctpoenue u 3Bosonus BeesieHHoM

Tema 4.1
Paccrosinme oo 3Be3n. ®usm-
YyecKasi IpUpoaa 3Be3/

N3yuutb MeTOBI ONIpeiesieHUs pACCTOSTHUN 110 3BE3/I.
Onpenenuth 3HaYeHUE 3HAHWN 00 OMpeNeNeHWH PACCTOSIHUU 0
3BE31 Il u3yuyeHust BeelleHHoi.

[To3zHakOMUTECS ¢ HU3UIECKON TPUPOAON 3BE3/I.

N3yunth 0COOEHHOCTH CIIEKTPAIBHBIX KIIACCOB 3BE3].

Onpenenuth 3HAYCHHE 3HAHWN O (PU3MUECKOW MPHUPOJIE 3BE3M IS
YeJIOBeKa.

Tema 4.2
Hama I'anakruka. Jlpyrue
raJlaKTHKHU

[To3HAaKOMUTBCS € MPEACTABICHUSIMA U HAYYHBIMH U3BICKAaHUSMH O
Hamrel I'ajakTuke, ¢ TOHATHEM «TaJJaKTUISCKUM TO.

Onpenenuts 3HaYCHHE 3HAHWM O Hamed ['allakTuke Al )KU3HU U
JIeSITEILHOCTH YEJIOBEKA.

[To3HAaKOMUTBCS C Pa3TUYHBIMHU TUIIAMU TaJlaKTUK U UX OCOOEHHO-
CTSIMU.

Onpenenuth 3HaYeHHE 3HAHUN O JPYTHX TalakKTHKaX JAJsl pa3BUTHUSA
HAYKU M YEJIOBEKa.
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Tema 4.3
MetrarajgakTuka. JKu3un u
pa3ym Bo BcesieHHOM

[To3HakOMUTBCA C HAy4YHBIMH MPEJCTABICHUSIMH O KpyIHOMAC-
mTabHOU CTpYKType Beenennoii.

[To3HakoMuUTBCA ¢ Hay4YHBIMU THUIIOTE3aMH O paciiupeHuud Merara-
JIAKTUKH, C TUIOTE30H «ropsiuei BeeneHHon.

Onpenenuth 3HaUYCHUE 3HAHUM O MeTarajllakTUKe A pPa3BUTHUA
HayKH{ U YEJIOBEKa.

Onpenenuth 3HayeHUE 3HAHUM O MeTarajlakTUKe Ui OCBOEHUS
npodeccuil U crenuaibHOCTeH CcpeaHero npodecCuoHaIbHOTO 00-
pa3oBaHusl.

[Io3HaKOMUTBCA C PA3IUMYHBIMA THUIOTE3aMU O CYLIECTBOBAaHUHU
JKU3HU U pasyma BO BceseHHOM.

Onpenenuth 3Ha4€HUE M3YYEHHs MPOOJIEM CYLIECTBOBAHMSI JKU3HU
U pasyma BO BceneHHOW Mg pa3BUTHS YEIOBEYECKOW LMBUIM3A-
LUN.

Onpenenuth 3HaYEHUE COBPEMEHHBIX 3HaHMM O Bcenennoil ans
OocBOeHHUsI Tpodeccuil U CHelHaTbHOCTEH CpeqHero mnpodeccuo-
HaJIbHOTO 00pa30BaHusl.
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YCJ0OBUS PEAJIM3ALIMA YUYEBHOM JUCHUTIJIAHBI

1 MarepuajJbHO-TEXHHYECKOE oO0ecneuyeHHe peaju3anuu padodeil mnpo-
rpaMmabl

Jlnst peanuzanuu pabodel mporpaMMbl Y4eOHOU TUCIUTIIMHBI MPEyCMOTPEHBI
CJIEYIONINE CIIeUATbHBIE TTOMEIICHHsI, OCHAIIIEHHBIE 000PYJOBAaHUEM W TEXHUYE-
CKHMH CPEJICTBAMH OOYUCHUS:

1.1 Kaduner pusukmu:

PabGouee mecto nipenogaBarens - 1, pabourie mecta odyvarommxcs - 79.

Jlocka maruuTHO-MapkepHas rnmoBopoTHas (100x180) - 1 .

Hocka I-nosepx. 3,0x1,0 3em. - 1 .

Cucremsbiii 6510k "TM cuctemsr" - 1 mr.

MonwuTop - 1 mr.

[TpoexTop ViewSonic PG706HD - 1 mir.

Okpan s npoektopa « SAKURA CINEMA MOTOSCREEN PRO» - 1 .

[Iporpammuoe obecnieuenne: Microsoft Windows 10, Microsoft office (Word,
Excel, Access), Google Chrome, Maple 12, Foxit PDF Reader.

2 UadopmannoHHoe odecneyeHre peajn3annu padodeid mporpaMmmbl

s peanmuzanuu pabodei mporpaMMbl Y4€OHOM JUCHUIUIMHBI OUOTUOTEYHBIH
doHn 00pa30oBaTENbHON OpraHW3alid WMEET T[eYaTHbIe W/WIH SJICKTPOHHBIC
oOpa3oBaTenbHbie W WHGOPMAIMOHHBIE  PECypChl, PEKOMEHIyeMble IS
MCTIOJIb30BaHUs B 00pa30BaTeILHOM ITPOIIECCE:

2.1 OcHOBHBIE JIeKTPOHHbIE U3IAHMS:

1. Yapyrun, B. M. Actponomus : yuebnoe nocodue mist CI10 / B. M. Yapyrus.
— Caparos : [Ipodob6pazoBanue, Ait [1Iu Ap Menua, 2019. — 236 ¢. — ISBN 978-5-
4488-0303-1, 978-5-4497-0184-8. — Texct : anexkrponnsiii // Lludposoit o6pazosa-
TEJIbHBIN pecypc IPR SMART : [caliT]. — URL:
https://www.iprbookshop.ru/86502.html. — Pexxum moctymna: mist aBTOpU3ZHP. MOTh-
30BaTeNen.

2.2 TlonoJiHUTEIbHbIE 3JIEKTPOHHbIE U3IaAHMSL:

1. llluneuenko, T. H. Actponomus : yuebnoe nocodue / T. H. IlIunpuenko. —
Taranpor : TaraHpOrckuii MHCTUTYT YINPABJIEHUS U S3KOHOMUKH, 2019. — 144 c. —
TekcT : anexTponnslit // I{udposoii oOpazoatensubiii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/108072.html. — Pexxum goctymna: 1js aBTOpH-
3Up. NOJIb30BATENEH.

2.3 JIonoJHUTE/IbHbI€ HCTOYHUKMU:

1 ActpoHOMHUYECKOE OOIIECTBO. [DNeKTpoHHBIA pecypc| - Pexxum mocrtyma:
http://www. sai. msu. su/EAAS.

14



2 T'omynuna H.H. Otkpsitas actpoHomust / nmox pen. B.I'. Cypauna. [Dnek-
TpOHHBIN pecypc] - Pexxum poctyma: http://www. college. ru/astronomy/course/ con-
tent/index. htm.

3 T'ocynapctBennsiit actpoHoMuyeckuit ”HCTUTYT uM. [1.K. lltepubepra MI'Y.
[DnexTpoHHBIH pecypc]. - Pexxum goctymna: http://www. sai. msu. Ru.

4 MHCTUTYT 36MHOTO MarHeTu3Ma, HOHOC(HEphl U PaCIpOCTPAHEHUS PaIUOBOIH
um. H.B. IlymkoBa PAH. [Onektponssiii pecypc] - Pexum pgocryna:
http://www.izmiran.ru.

5 HoBocTu KocMOca, aCTPOHOMUU M KOCMOHABTUKH. [ DJIEKTPOHHBIN pecypc] -
Pexxum nocryma: http://www. astronews. ru/

6 OOmepocCUiicKuii acCTpOHOMHYECKUN mopTasl. ActpoHomus P®. [Dnek-
TPOHHBIN pecypc] - Pexxum noctyna: http://xn--80aqldeblhjOl. xn--plai/

7 Poccuiickas aCTpOHOMHMYECKasi CE€Th. [ DNEKTPOHHBIN pecypc]| - Pexum no-
cryna: http:// www. astronet. Ru.

8 VYHuBepcanbHas HAyYHO-TIOMYJISIpHAs OHJIAWH-3HIUKIONEANUS « DHILHUKIIONE-
st Kpyrocser». [OnexTponHsiii pecype] - Pexxum noctyna: http:// www. krugosvet.
Ru.

9 Ouumuknonenus «KocMoHaBTHKay. [DIEKTPOHHBIA pecypc| - Pexum nocty-
na: http:// www. cosmoworld. ru/spaceencyclopedia.

10 http://www.astro.websib.ru/ http://www.myastronomy.ru.

11 http://class-fizika.narod.ru.

12 https://sites.google.com/site/astronomlevitan/plakaty.

13 http://earth-and-universe.narod.ru/index.html.

14 http://catalog.prosv.ru/item/28633.

15 http://www.planetarium-moscow.ru/.

16 https://sites.google.com/site/auastro2/levitan.

17 http://www.gomulina.orc.ru/ http://www.myastronomy.ru.
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