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NOACHUTEJIbHAA 3AINMUCKA

IIporpamma 06111€00pa30BaTEIbHON YUEOHOH TUCIIUILINHBI « ACTPOHOMUS» MIpeqHAa3HAa-
yeHa AJIsI M3YUYEHUsS OCHOBHBIX BOIPOCOB aCTPOHOMUU B HpodecCHOHAJIbHBIX 00pasoBa-
TeJbHBIX OPTAaHUBAIUIX, PEaTU3YIONINX 00pas3oBaTeJbHYI0 IIPOTPaAMMY CPEIHero ooIero
o0pas3oBaHUA B IIpejiejiax OCBOEHUS OCHOBHOM MpodeccroHaIbHO 00pa3oBaTeIbHOU IIPO-
rpamMmbl (OITOII) CIIO Ha 6aze OCHOBHOTO OOIIEro 00pasoBaHUA MPHU MOATOTOBKE KBaJIU-
GUIMPOBAHHBIX PA00UYMX U CIYIKAIUX, CIEI[UATNCTOB CPeAHero 3BeHa.

IIporpamma yueOHON JUCIUILINHBI « ACTPOHOMUS» pasdpaboTaHa B cooTBeTcTBUU C IIpn-
kazom MunaoOpHayku Poccuu «O BHeceHUM naMeHeHUHN B PenepabHBIN rocyAapCTBEHHBIH
o0pasoBaTeIbHBIN CTAHAAPT CPeJgHEro ob0Iero oopasoBaHmsA, YTBEP:KAEHHbIN [IpuKkasom
MunnucrepcTBa obpasoBanusa u Hayku Poccuiickoit @egepanuu or 17 mass 2012 r. Ne 413»
ot 29 urons 2017 r. Ne 613; Ha ocuoBanuu Ilucema Muno6bpuayku Poccuu «0O0 opranusa-
nuu nsydyeHusd yuedbunoro npeamera “Acrpornomusa’» ot 20 uiouna 2017 r. Ne TC-194/08; ¢
yueTom TpeboBanuii PI'OC cpenHero obIero oopasoBatnsi, IpedbaBIsIeMbIX K CTPYKTYPE,
COMIeP’KaHUI0 1 Pe3ybTaTaM OCBOEHUS YUeOHOM AUCITUILIUHBI « ACTPOHOMUA» .

B macTosIiee BpemMs BasKHeHIHe eI U 3aaYl ACTPOHOMUU 3aKJIIOUAI0TCA B (hopMU-
POBaHUMU IIPEJICTABJIEHUN O COBPEMEHHOM eCTECTBEHHOHAYYHOM KapTHHE MUPAa, O eINHCTBE
dusnuecKnX 3aKOHOB, NEHCTBYIOIMINX Ha 3eMJe 1 B Oe3rpaHnuyHOl BceileHHOI, 0 Hempe-
PBIBHO IIPOUCXOAIINEl 9BOJIOIMY HAIIIEH IIJIaHeThl, BCeX KOCMUUYECKUX TeJ U UX CUCTEM,
a Tak:Ke caMmoii BceseHHOI.

CopepsxaHme TporpaMMbl yUeOHOW AUCIUNINHBI « ACTPOHOMUSA» HaANpPaBJIEHO Ha (OP-
MUPOBaHME Y O0yUAIOITUXC:

® MOHMMAHUSA IMPUHIUINAJBHON POJIM aCTPOHOMHUU B IIO3HAHUU (PyHIaMEHTaJIbHBIX
3aKOHOB IIPUPOJLI M COBPEMEHHOM eCTeCTBEeHHO-HAyUYHON KapTUHBI MUPA;

e 3HaHUII 0 PUBNUYECKOI MPUPOAe HeOECHBIX TeJ U CHUCTEeM, CTPOCHUS W SBOJJIIOIUU
Bcenennoii, mpocTpaHCTBEHHBIX X BPEMEHHKIX Macintabax BcesenHoii, mamnboJiee
BasKHBIX aCTPOHOMHUYECKUX OTKPBITUSAX, OIIPEIeIUBIITNX PA3BUTHE HAYKU U TeXHUKU;

e yMeHUIl O0BACHATL BUAUMOE IIOJIOMKEHVEe U ABUIKEeHUe HeOeCHBIX TeJl IPUHIUIIaAMU
ompeaesieHIs MECTOIIOJIOKEeH A 1 BpeMeH! 110 aCTPOHOMUYECKUM 00'beKTaM, HaBbIKa-
MU IPaKTUYECKOTO MCII0JIb30BAHNA KOMIBIOTEPHBIX IPUJIOMKEHUHN AJIA OIpeaee s
BHIa 3B€3JHOTO Heba B KOHKPETHOM IIYHKTE IJIs 3aJJaHHOTO0 BPEMEeHU;

e I03HaABATEJbHBIX MHTEPECOB, MHTEJJEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEI B
mpoiiecce IpUOOpPeTeHUs 3HAHUI MO aCTPOHOMUMU C MCHOJb30BAHUEM Pa3JIUUYHBIX
WCTOYHUKOB MHAOPMAIIUU U COBPEMEHHBIX 00pa3oBaTeIbHBIX TeXHOJOTUH;

e yMeHUA IPUMEHSATh IPHUOOpPEeTeHHbIe 3HAHUSA AJIS PellleHUs IPaKTUUYeCKUX 3aaad
IIOBCEJHEBHOM JKU3HU;

HaY4YHOTO MUPOBO33PEHUS;

HaBBIKOB MCIIOJIb30BAHUS €CTECTBEHHO-HAYUYHBIX, 0COOEHHO (QUBUKO-MaTeMaTUIECKUX
BHAHUMN AJA 00beKTHBHOTO aHAJIM3a YCTPOICTBA OKPYIKAIOIIero Mupa Ha mpuMepe
IOCTUKEHUU COBPeMEeHHOU acTpoUBUKM, aCTPOHOMUU U KOCMOHABTUKU.

ITporpamMmma yueGHOM MUCIUIINHBI « ACTPOHOMUSA» ABJSIETCA OCHOBOU AJiA paspabor-
KH pabouux mporpaMM, B KOTOPBIX IpodeccruoHaIbHbIe 00pa3oBaTeIbHbIe OPTaHU3aIlUN,
peanusyroinue o0pasoBaTeJbHYIO IIPOTPAMMY CPEAHEro ooIero oopasoBaHus B Ipeneiiax
ocsoeuus OITOII CITIO ma 6a3e OCHOBHOT'O OOIIIero o0pasoBaHUA, YTOUHAIOT COAEPIKaHMe
yueOHOTO MaTepuaa, mocjaef0BaTeJIbHOCTh eT0 U3YUeH!s, pacipeeelnrne yueOHbIX YacoB,
TeMaTUKy pedepaToB (IOKJIAT0OB), BUABI CAMOCTOATEJIbHBIX Pad0T, YUNTHIBASA cielrudu-
Ky IIporpaMM HOJATOTOBKY KBAJMMUIIMPOBAHHBIX PabOUUX, CAYKAIIUX U CHEIUATNCTOB
cpeaHero 3BeHa, ocBamBaeMoli mpo()ecCUU UM CHeIlNaJIbHOCTH.

IIporpaMmMa MOKET MCIOJIb30BATHCA APYTUMU IPO(eCcCuOHATLHBIMEU 00pa3oBaTeIbHBIMUI
OpPraHMU3aIUIMU, PEATHUIYIOIMMEI 00Pa30BaTEJIbHYIO IPOrPpaMMy CpeqHero o0Imero oopaso-
Bauuda B ripegeaax ocsoerus OIIOII CITO ma 6ase 0CHOBHOTO 00IIIero oopasoBaHUsI — IIPO-
rpaMMBbI IIOATOTOBKY KBaIu(PUIINPOBaHHBIX padounx u cayskamniux (IIIIKPC), mporpamMmmbl
HOATOTOBKU cHemuaincToB cpenuero 3sena (IIIICC3).
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OBLUAA XAPAKTEPUCTUKA YYEEHOWU AUCLIUMJIUHDI
«ACTPOHOMMA»

AcTponoMuss — HayKa, ©3ydarolas CTPOeHNe U PA3BUTHE KOCMUYECKUX TeJI, UX CUCTEeM
u Bcell BceseHHOI.

MeToabl acCTPOHOMUYECKUX MCCJIEIOBAHUN OUeHb pas3Hoo0pasubl. OIHN U3 HUX IIpHUMe-
HSIOTCS IPHU OIPeeIeHNU ITOJOKEeHNA KOCMUUeCKUX TeJ Ha HebecHOH cdepe, apyrue —
IpU UBYUYEHUU UX IBUIKEHUS, TPEThU — IIPU MCCJIEIOBAHUU XaPaKTEPUCTUK KOCMUUECKUX
TeJ Pas3siINYHBLIMU METOLaMIi M, COOTBETCTBEHHO, C IIOMOIILIO PA3JIUUYHBIX MHCTPYMEHTOB
BenyTca HaOmwomenusa CojiHIIa, TYyMaHHOCTeH, ILJIAHET, MEeTeOPOB, MCKYCCTBEHHBIX CIIYT-
HUKOB 3eMJIH.

B mpodeccruoHambHBIX 00pa3soBaTeIbHBIX OPTAHU3AIINAX, PEATU3YIOITNX 00pasoBaTeIb-
HYIO IIporpaMMy cpenHero obiiero odpasoBanus B npegaesax ocBoenus OIIOII CITO ma
6as3e OCHOBHOI'O 00II[ero oOpasoBaHmusd, yueOHAsI AUCIUILINHA «ACTPOHOMUS» MU3yUaeTCs
Ha 0asoBom ypoBHe DPI'OC cpexmuero ob6imero oo0pasoBaHusi, OCHOBBIBAETCS HA 3HAHUAX
00yuUaroIuXCcsl, MOJYUYEHHBIX IIPU U3yUYeHUN (PU3UKU, XUMUH, reorpapuu, MaTeMaTUKHI
B OCHOBHOM IITKOJIE.

BaskHyio posib B OCBOEHUHU COJEeP;KaHUA IPOrpaMMbl UTPAIOT COOCTBEHHBIE HAOIIONeHU A
obyuatommuxcs. Crenudurka IIJIaHUPOBAHUSA U OPTAaHUB3AI[UY STUX HAOJIIOJAeHUH ompenes-
eTcsl IByMs o0cTosATe IbcTBaMU. BO-IepBbIX, OHU (3a UCKJIOUeHUeM Habaogernuii CoaHIa)
TOJI’KHBI TPOBOAUTHCA B BeuepHee MM HOUHOE BpeMsA. Bo-BTOPHIX, 00HEKTHI, IPUPOAA
KOTOPBIX M3yUYaeTcs HA TOM WJIM MHOM 3aHATUU, MOTYT OBITh B 9TO BpeMs HEIOCTYIIHBI JJIs
HaOsoneHui. Ilpu niaHupoBaHUM HAOJIIOAEHUN 5TUX 00HEKTOB, B OCOOEHHOCTHU ILJIaHET,
HEOOXOAMMO YUUTHIBATh YCIOBUSI UX BUSUMOCTH.

IIpu HEeBO3BMOKHOCTH IIPOBEAEHUS COOCTBEHHBIX HAOMIOAEeHUIT 3a HEOECHBIMHU TeJIaMU
UX MOJKHO 3aMEHUTDH Ha IPaKTUUYEeCKIe 3aJaHusA C UCIIOJb30BAHNEeM COBPeMEeHHBIX MHPOP-
MAaIlMOHHO-KOMMYHUKAI[MOHHBIX TEXHOJOTHUI, B YaCTHOCTU KapTorpaduuecKUX CEPBUCOB
(Google Maps u ap.).

B zaBucumocTu ot npoduiasa npodeccrnoHaIbLHOT0 00pa3soBaHusA, CIeMU(PUKN OCBAM-
BaeMbIx npodeccuii CIIO uau cumemuanabHOcTel CIIO mociiemoBaTenbHOCTL U TJIyOMHA
U3ydYeHUus TeM 00IIeo0pasoBaTeIbHON AUCIUIINHBLI « ACTPOHOMUSI» MOTYT MMETh CBOU
0COOEHHOCTH.

9To BBIpaKaeTcsa uepes coAeprkaHue o0ydeHUsI, KOJUUECTBO YacoB, BBIJENSIEeMbIX Ha
U3ydYeHUe OTAEJbHBIX TEM IPOrpPaMMbl, IJIYOMHY UX OCBOEHUS O0yUAIOIIUMUCS, Yepesd 00b-
eM U XapaxTep HPaKTUYECKUX 3aHATHUI, BUAbI BHEAYAUTOPHOM CAMOCTOATEIbHON PadoThI
CTYIEeHTOB.

ITpu oT6Gope comepskaHUsa yUeOHON TUCITUIIINHEI « ACTPOHOMUS » MCIIOJIb30BAH MEKIVC-
MUILJIMHAPHBINA IIOAX0/, B COOTBETCTBUU C KOTOPBIM 00yUaOIIrecs JOJIKHbI YCBOUTh 3HAHMS
U yMeHUus, HeoOXoauMbie 151 (hOpMUPOBAHUSA €IUHOM IeJIOCTHON eCTeCTBeHHO-HAYUHO
KapTUHBI MUPA, OIpeAeadronei (QopMUpoOBaHie HayYHOTO0 MUPOBO33PEHUsI, BOCTPeOoBaH-
HbI€ B "KU3HU U B IIPAKTUYECKON IeATeIbHOCTH.

B menom yuebHasa AuUCHUIIINHA « ACTPOHOMUS», B COAEPIKAHNUU KOTOPOI BemyIUM
KOMIIOHEHTOM SIBJISIIOTCS HAayYHbIEe 3HAHUS 1 HaydHbIE METOJAbI IIO3HAHUSA, HE TOJBKO II0-
3BOoJIsAeT c(hOpMUPOBATH ¥ OOYUAIOIIMXCS IEJOCTHYIO KapTUHY MUPAa, HO U IPOOYKIaeT
Y HUX 3MOIIMOHAJbHO-IIEHHOCTHOE OTHOIIIeHEe K M3yuaeMOMy MaTepuajay, FOTOBHOCTDL K
BBIOOPY AeHCTBUM OIIpeleieHHON HallpaBJIeHHOCTU, YMeHNEe HCIOJh30BAaTh METOHLOJIOTHIO
HAYYHOTO MO3HAHUA AJIA U3YUEHUA OKPY KaIoIero Mupa.

B mporecce ocsoenus OITOIT CIIO ma 6a3e 0CHOBHOIO 00II[ero 00pPa3soOBaAHUS C MOJYUEHU-
eM cpexnHero obmiero oopasosanus (IIIIKPC, IITIICC3) noaBenenue pes3yibTaTOB 00yUeHU S
mo yueGHON AMCIHUIIINHE « ACTPOHOMUSA» OCYIIECTBJISIETCA B PaMKaxX IIPOMEKYTOUHOM
aTTecTalluu.



MECTO YYEBHOW JUCLUMNJIUHBI B YYHEBHOM MJIAHE

HucnunianHa « ACTPpOHOMUS» BXOJUT B COCTaB HMpeAMeTHOU objiactu «EcTecTBeHHBIE
HayKku» ®@I'OC cpemHero obIiero o0pasoBaHus U N3ydaeTcss B 00II[e00pa3oBaTeIbHOM I[NK-
Jae yueouoro mimana OITOIT CIIO Ha 6ase 0CHOBHOTO OOIIero 00pasoBaHUA C MOJYUEHUEM
cpenuero ob1rero oopazopanuda (IIIIKPC, IITICC3).

B yuebnpix miramax ITIIKPC, IIIICC3 mecTo yueOHON AMCIUIIINHBLI « ACTPOHOMUS» B
cocTaBe 0O0IIX 00IIIe00Pa30BaTeIbHBIX YUEOHBbIX TUCIIUILINH, 00A3aTeJIbHbBIX AJIS OCBOSHUS
BHE 3aBHCHUMOCTH OT IPOduIsi IIpod)eCCuOHAILHOI0 00pa30BaHMsl, II0JyUyaeMoi npodeccuu
WU CIIeINaJbHOCTH.

PE3YJ/IbTATbl OCBOEHUSA YYEBEHOW AUCLUMJINHDI

OcBoenue cozep:kaunsa yUeOHON QUCIIUIINHLI « ACTPOHOMUA» 00ecIieunBaeT JOCTUKe-
HUe O0yUYaIoMUMUCS CIAEAYIOINNX Pe3yibmamoas:
® NAUYHOCMHBLX:

c()OPMUPOBAHHOCTD HAYYHOT'O MUPOBO33PEH, COOTBETCTBYIOII[ET0 COBPEMEHHOMY
YPOBHIO PA3BUTUS aCTPOHOMHUUECKOI HAYKU;

YCTOWUYMBBIM MHTEPEC K NCTOPUU U JTOCTUKEHUAM B 00JIaCTU aCTPOHOMUU;
yMeHIe aHaJIU3UPOBATh IIOCJIECTBUSI OCBOEHUS KOCMUYECKOT'0 IIPOCTPAaHCTBA AJIs
JKUBHU U AeATEJTbHOCTH UeJIOBEeKa;

L4 Memanpeamemubtx:

e np

yMeHUEe HCII0JIb30BaTh IIPU BBLIMOJHEHUU IIPAKTUUYECKUX 3aJaHUN 110 AaCTPOHOMUU
TaKle MBICJIUTEJIbHbIE Ollepanui, KaK IIOCTaHOBKA 3amaun, (pOPMYyJIMPOBaHe T'H-
IoTes3, aHaJN3 U CUHTEe3, CPaBHEeHHe, 0000IIeHe, CUCTEMATU3AIU, BhIABJIEHIIE
HIPUUYNHHO-CJIEACTBEHHBIX CBfA3€l, IOMCK aHajJoroB, (hopMyIHUpPOBAaHME BHIBOJOB
IIJIsI UBYUYEHUs PA3JIUYHBIX CTOPOH aCTPOHOMUUYECKUX SBJIEHUM, IIPOIIECCOB, C KO-
TOPBIMHU BO3HUKAET HEOOXOAMMOCTEL CTAJKNBATHLCS B IIpopecCoHaATIbLHON chepe;
BJIaIeHNe HaBbIKAMU II03HABATEJIbHON IesATeIbHOCTY, HaBbIKAMU Pa3perieHns Ipo-
06J1eM, BOSHUKAIOMIINX IIPY BBIMOJHEHUN IIPAKTUUYECKUX 3aJaHUN 110 aCTPOHOMMUM;
yMeHIe HCIIOJb30BAaTh Pa3JINUHbIe NCTOUHUKU II0 ACTPOHOMUM IJIs IMOJIYUEHUS
IOCTOBEPHOII Hay4YHOII MH(OPMAIIUYN, YMEHIIEe OI[eHUTh €€ JOCTOBEPHOCTD;
BJIaJleHUe SI3bIKOBBIMU CPEICTBAMM: YMEHIE ACHO, JOTUYHO 1 TOUYHO U3JIaraTh CBOIO
TOYKY 3PEHUs II0 Pa3JIMUYHBIM BOIIPOCAM ACTPOHOMMUM, MCIIOJb30BATHL A3BLIKOBLIE
cpeacTBa, aJeKBaTHbIe 00CYKIaeMoOM mpobJjeMe acTPOHOMUUYECKOTo XapakTepa,
BKJIIOUAsI COCTaBJIEHUE TEeKCTAa U IIPe3eHTAIllUM MaTepHaJioB C MCIIOJb30BaHUEM
NHMOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEeXHOJOTHII;

edmemHnbvLx:

c(hopMUPOBAHHOCTD IIPEACTaBJIeHNI 0 cTpoeHun COJTHEUHONM CUCTEMBI, SBOJIIOIIUN
3Be31 1 BcesieHHOI, IIPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax BcenenHoii;
HOHMMAHNE CYIIHOCTU HAOJ0gaeMbIX BO BcelleHHON sABJICHNIT;

BJIaleHIIe OCHOBOIIOJIATAIOINUMU ACTPOHOMUYECKUMU IIOHATUSIMU, TEOPUAMU,
3aKOHAMU U 3aKOHOMEPHOCTSAMMU, YBEePEHHOE II0Jb30BaHNUE aCTPOHOMUYECKOMN
TePMUHOJIOTHE! 1 CUMBOJUKO;

c(hopMUPOBAHHOCTD MPEACTABICHUN O 3HAUEHUUN ACTPOHOMHUU B IIPAKTUUECKOMN
IeATeJbHOCTH YeJIOBeKa W JajibHeHIeM HayYHO-TeXHUYEeCKOM Pa3BUTHUU;
OCO3HaHWE POJIM OTeUEeCTBEHHO HAYKU B OCBOEHUH U MCIIOJIL3OBAHUN KOCMUUECKO-
o IPOCTPAHCTBA U PA3BUTUHN MEXKIYHAPOILHOTO COTPYAHUUECTBA B DTOM 00JIACTH.

COEPAHME YYEBHOW AUCLUMNUHDI

BBepeHue

AcTtpoHoMusi, ee CBA3L C IPYrUMU HAyKaMu. Posib aCTPOHOMUU B PA3BUTUU ITUBUJIU-
sanuu. CTpykrypa u maciitadbl Becemennoii. OcO6eHHOCTH aCTPOHOMHYECKUX METOLOB
HUCCIeOBAHUA.

HasemHbIe 1 KOCMUUYECKUE TeJIEeCKOIIbl, IPUHITUI UX PAOOTHI.

BceBosiHOBasA AaCTPOHOMUSA: 3JIEKTPOMATHUTHOE U3JIyUeHNe KaK NCTOUHUK UH(MOPMAI[UU
o HebecHBIX Teaax. [IpakTuuecKoe IpUMeHEeHVE AaCTPOHOMMUYECKNX WCCJIEJOBAHUIMA.
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Wcropusa padBuTusa oreuecTBEHHON KOCMOHABTUKU. IlepBBINT MCKYCCTBEHHBIN CITYTHUK
3emuu, mmosiet FO. A. T'arapuna. [locTuKeHUsI COBPEMEHHOM KOCMOHABTUKM.

1. UcTopua pa3BUTUS aCTPOHOMUU

Actponomus ApucToTesns Kak «Haubojee pusuuecKas M3 MaTeMAaTUUYECKUX HAYK».
Kocmomorus Apucrorensa. 'mnnmapx Hukeilickuii: mepBble MaTeMaTHU4YecKlie TEOPUN BU-
numoro aBu:keHusa CosHila m JIyHBI 1 Teopum 3aTMeHui. IlTomemeil (acTpoHOMUSA KaK
«MaTeMaTu4uecKoe usyueHue HebOa»). Co3manue mepBoil YHUBEPCAJIbLHON MaTeMaTUUYEeCKOMA
MOJeJn MUpPa Ha OCHOBe IIPUHIIUIA IeOlleHTPu3Ma.

3BesgHOe HeOo (M3MeHeHUe BUA0B 3Be3THOTO Heba B TeueHUe CYTOK, roja). Jleroucuuc-
JIeHWe U eT0 TOUHOCTD (COTHEeUHBIH U JIYHHBIH, IOJNMaHCKUI 1 TPUTOPUAHCKUN KajleHaapu,
HPOEKTHI HOBBIX KaJIeHAapei).

Ontuueckass acTpoHOMUSA (ITMBUIMSAIIMOHHBIN 3aIIPOC, TEJIECKOIBI: BUAbI, XapaKTepu-
CTUKU, Ha3HAUeHUe).

Hzyuenure 0K0JI03eMHOT'0 IPOCTPAHCTBA (MCTOPUS COBETCKOM KOCMOHABTUKM, COBPEMEH-
HbIe METOJbI U3YUeHUA OJMIKHET0 KocMOoca).

AcTtpornomMus gajabHero xKocmoca (BOJHOBas aCTPOHOMIUS, Ha3eMHbIe M OPOUTAbHBIE
TeJIeCKOIIbI, COBPEMEeHHbIe MEeTOAbl U3YUeHNA JaJbHero KocMoca).

HdemoncTpamusa

Kapra 3Besguoro meba.

IIpakTuueckoe 3aHATHE

C momorinbo Kaprorpaguueckoro cepsuca (Google Maps u ap.) mocetutsb pasmgena «Koc-
MOC» U OIMCATh HOBbIE€ JOCTHKEHUS B 9TOI 00JIacTH.

https://hi-news.ru/tag/kosmos

2. YctpounctBo Co/NHEYHON CUCTEMDI

Cucrema «3emusa — JlyHa» (ocHOBHBIE ABUKeHUA 3emuin, (hpopma 3emuu, JIyna — coyT-
HUK 3eMJId, COJTHeUHble U JyHHBIe 3aTMeHudA). IIpupona JIyHs! (husuyecKue yCcIOBUA HA
Jlyne, moBepxXHOCTH JIyHBI, JIYHHBIE IIOPOJBI).

ITnanersr 3emuoi rpynnsl (Mepkypuii, Benepa, 3emiasa, Mapc; obmiada XxapaKTepuUCTUKA
aTMoc@epbl, ITOBEPXHOCTH).

IInamerwsi-ruranTts! (Oourep, CarypH, Ypan, HenryH; obiiasa xapakTeprucTuka, 0Co0eH-
HOCTU CTPOEHUS, CIYTHUKHU, KOJbILA).

AcTepoubl 1 METEOPUTHI. S3AKOHOMEPHOCTE B paccToAHNAX 1aaseT oT CosHma. OpouTsl
actepouzoB. J[Ba mosica actepoumoB: I'yaBubIi mosic (Me:xkay opouTamu Mapca u FOmnure-
pa) u nosic Koiinepa (3a npexpenamu opoutskl HenryHa; IlayToH — oAuH M3 KPYITHEHIITUX
acTepouJOB ITOTO IosAca). PU3UUECKUE XapaKTePUCTUKU acTepPOnuL0B. MeTeopUTHI.

KomeTsl 1 MeTeophI (OTKPBITHE KOMET, BUM, CTPOEHUE, OPOUTHI, IPUPOLAa KOMET, Me-
Teophl U 00JUABI, MeTeopHbIe MOTOKM). [loHATHEe 00 acTepPOUTHO-KOMETHO OITaCHOCTMU.

WUccnenoBauusa CosmHeuHol cucTeMbl. MeKIIaHEeTHbIE KOCMUYECKHe allllapaThbl, NCIIOJIb-
3yeMble AJis ucciaeqoBanuA maaHer. HoBble HayuHbIe uccaenoBauua CoTHEUHONH CUCTEMBI.

HdemoHCcTpamusa

Bupeoponuk «Jlyua» https://www.youtube.com/watch?v=gV8eT2DtP11

Google Maps moceirenue miaaHeTbl COTHEUHON CHCTEeMBI

https://hi-news.ru/eto-interesno/v-google-maps-teper-mozhno-posetit-planety-
solnechnoj-sistemy. html

IIpakTUueckoe 3aHsATHE

Ucnoabsys cepsuc Google Maps, moceTuTs:

1) oguy u3 miaaneT CoJHEYHOII CUCTEeMbI U OIIMCATh ee 0COOEHHOCTH;

2) MeXIYHAPOAHYI0 KOCMUUECKYIO CTAHIIUIO U OIIUCATh €€ YCTPOMCTBO U Ha3HAUEHUE.

3. CtpoeHue u aBontouua BceneHHoun

Paccroanme no 3Besn (ompenesieHre paCCTOAHUN IO TOAMYHBIM ITapajjiakcaM, BUAUMEBIE
u abCoJIIOTHBIE 3Be3Hble BeqnunHbl). [IpocTpaHcTBeHHBIE CKOPOCTH 3Be3[ (COOCTBEHHbIE
IBU)KEHUA U TaHTeHIIUaJbHbIe CKOPOCTH 3Be3[, adderT [loniepa 1 onpeneseHmre JIyueBbIX
CKOpOCTEeN 3Be3x).



dusnueckasa nmpupoga 3sesn (I[BeT, TeMIlepaTypa, CIeKTPhl U XUMHNUYECKUI COCTas,
CBETUMOCTH, PAANYyChl, MacChl, CpeaHue IJIOTHOCTU). CBA3h MeKAy PpU3UUYEeCKUMH XapakK-
TepUCTUKAMU 3Be3[ (IuarpaMma «CIeKTP — CBETHMOCTBb», COOTHOIIIEHIIE «Macca — CBe-
THUMOCTL», BpallleHre 3Be3] Pa3JIUUYHBIX CIEeKTPaJbHBIX KJIACCOB).

JlBoiiHbIe 3Be3bl (ONTUUECKUEe U (pUu3uUecKue NBOWHBIE 3Be3Ibl, ONpPeAeIeHHBIX Macce
3Be3Abl 13 HAOJIIOAeHUN IBOMHBIX 3Be3[, HeBUANMbIE CIIyTHUKM 3BE31).

OTKpPBITHE SK30IIJIaHeT — IIJIaHEeT, ABUKYIITUXCS BOKPYT 3Be3l. PusnuecKue mepeMeH-
HbIe, HOBbI€ I CBePXHOBBIE 3Be3bl (1edeuanl, Apyrue pusnuecKue repeMeHHbIe 3Be3/Ibl,
HOBBIE I CBEPXHOBHIE).

Haimra I'anakTuka (coctaB — 3Be3Ibl U 3Be3JHbIE CKOIJIEHUS, TYMAHHOCTH, MEK3-
Be3IHBII ra3, KOCMUUYECKHe JyYld U MarHuTHbIe m0Jsd). Ctpoenne l'aakTuKM, BpallleHue
TamakTukm m gBU:KeHUe 3Be3l B Heli. CBepxMaccuBHAsS UepHad AbIpa B meHTpe [amak-
Tuku. Pagmnousnyuenue ['amakTukm. 3arajouHble TaMMa-BCILIECKH. [[pyrue rajlakTUKHT
(OTKpPBITHE IPYTUX TaJaKTUK, OOpelesieHre PasMepOB, PACCTOAHUNM M Macc raJaKTUK;
MHOroo0Opasue rajJakTHuK, PaSuoTaJlaKTUKU 1 aKTUBHOCTDL fAAep rajJaKTUK, KBasapbl U
CBEpPXMAaCCHUBHBIE YePHBIE ABIPHI B AApax raJlaKTUK).

MeTaranakTuka (cucteMbl TAJaKTHUK U KpPyIHOMAcCIITAa0Has CTPyYKTypa BceleHHOI,
pacmupenue MeTarajakTuKM, TUIOTe3a «ropsadueil BeceleHHON » , KOCMOJOTHYECKUEe MOIEIN
BcenenHoOI, OTKPBITHE YCKOPEHHOTO pacinupeHus MeraraiakTUKIM).

IIpoucxoskmeHre u 9BOJIOINA 3Be3n. Bo3pacT rarakTuk u 3Be3[.

IIpoucxomxnenue mianeT (Bo3dpacT 3emau u Apyrux tej CoJTHEeUHOU CUCTEeMbl, OCHOBHEBIE
3axkoHoMepHocTH B COJIHEUHOM crucTeMe, IIepPBhble KOCMOTOHNYECKNE TUII0OTe3bl, COBPEeMeH-
HbIe IIPeACTaBJIeHUS O IPOUCXOKICHUY ILJIaHeT).

JKuzus u pasym Bo BecesenHoii (sBostonusa BeejleHHOR 1 :KU3HDb, IP00ieMa BHE3EMHBIX
MUBUJIN3AIIAN).

IIpakTuueckoe 3aHATHE

Pemrenue npo6ieMHBIX 3aJaHUil, KeHMCOB.

IJKCKypCcHuM, B TOM YHCJIe MHTePaKTUBHBIE (B IIaHeTapuii, My3eil KOCMOHABTHKH M JIP.):
1. {KuBasa nraumera.

2. ITocTu:keHME KOCMOCA.

3. Camoe mHTEpEeCHOE O METEOPUTAX.

4. O630pHasA 9KCKYPCUs 10 MHTEPAKTUBHOMY My3ero «JlyHapuym».

5. Teopus u IpaKTHKa KOCMHUUYECKOro moJjera Ha TpeHaskepe «Coo3d — TMA».
CchLiKu:

http://www. planetarium-moscow. ru/world-of-astronomy/astronomical-news/
http://www.kosmo-museum. ru/static_pages/interaktiv

NMpumepHble Tembl pedepaTtoB (4OKNaA0B), UHAUBUAYAbHbIX
NPOEKTOB

1. AcTtpoHOMUA — JIpeBHeHNINAsa U3 HAYK.

2. CoBpeMeHHBIE 00CEPBATOPUN.

3. O6 ucrTopuy BOSHUKHOBEHUA HAa3BaHUII CO3BE3AUN U 3BE3..

4. UcTopus xajeHmaps.

5. XpaHenue u mepeaaya TOUHOTO BPeMEHH.

6. VicTopus IpouCXOKAeHNsSI Ha3dBaHUN ApUYaNIUX 00beKTOB Heba.

7. Ilpemeccuda 3eMHOM OCU ¥ M3MEHEHVE KOOPAWHAT CBETUJI C TEUEHNEM BPEMEHM!.

8. CucreMbl KOOPAWHAT B ACTPOHOMUU U I'PAHUIILI UX TPUMEHUMOCTH.

9. AHTHUYHBIe IIpeAcTaBIeHuA (PpuaI0co(OB O CTPOEHUU MHUPA.

10. Touku Jlarpan:xka.

11. CoBpemMeHHbIE METOAbI Te0e3UUYeCKUX N3MepPeHni.

12. Ucropus orkpbiTusa Ilnyrorna u HenryHa.

13. KoHCTPYKTHUBHBIE OCOOEHHOCTU COBETCKUX U aMEPUKAHCKUX KOCMUUYECKHX allla-
paToB.

14. ITomerst AMC & nianeram COJIHEUHOM CHUCTEMBI.

15. IIpoeKThI IO AOOBIUE TTOJIESHBIX MCKONaeMbIX Ha JIyHe.

16. CaMmble BbICOKIE I'OpPHI ILJIAHET 3€MHOM I'PYIIIIbI.

17. CoBpeMeHHBIE HCCJIeIOBaHUs IIaaHeT 3eMHuoI rpymnbsl AMC.

18. ITapuuKOBLIiT 5 PEeKT: moIb3a UIU Bpen?

19. ITonspHble CUAHHUS.



20. Camasa Taxegas U ApKas 3Be3na Bo BceseHHOI.

21. 9K30IJIaHEeTHI.

22. IlpaBma u BBIMBICEJ: OeJibie U Cepbhbie TBIPHI.

23. UcTtopusa OTKPBITUSA U UBYUEHUS YEPHBIX IBIP.

24. Unem MHOKECTBEHHOCTH MUPOB B paborax [:x. BpyHo.

25. Ngen cyliecTBOBaHUA BHE3EeMHOTO pasdyMa B paboTax GuaocodoB-KOCMUCTOB.

26. IIpobysieMa BHE3eMHOI'O pasdyMa B HayUYHO-(PAHTACTHUUECKOI JUTepaType.

27. MeToabl IONCKA SK30ILJIAHET.

28. UcTopua pagmonociaHuil 3eMJIAH APYTUM ITUBUJIN3AIIASIM.

29. HcTopusa moucKa pagrOCUTHAJNOB PA3YMHBIX ITUBUJJIN3AIIIIH.

30. MeToabl TeOpEeTUUYECKO OI[eHKY BO3MOYKHOCTY O0HAPYKEHUA BHE3EMHBIX ITUBUJIN-
3amnuii Ha COBPEeMEHHOM JTalle Pa3BUTUS 3€MJISH.

31. ITpoeKkThI ImepeceeHns Ha APYyrue MIaHeThl: (haHTa3usd UK OCYIeCTBUMASA PeaJib-
HOCTb.



TEMATUYHECKOE NJTIAHUPOBAHUE

IIpu peanusanum comep:xaHus o0IITe00Pa30BaATEIbHON YUeOHON AUCIIUIIINHBI « ACTpPO-
HoMusA» B npenesiax ocsoenusda OITIOII CIIO mHa 6ase OCHOBHOT'O OOIIero 00Opas3oBaAHUS C
nosyueHueM cpenuero obiero oopazoBanua (IIITKPC, IITICC3) makcumanbHad yueOHAA
HArpysKa o0y4aroninXxcs BHE 3aBUCUMOCTH OT HPoduiisi Ipod)ecCrnoHaTFHOI0 00pasoBatmusd,
moJiyuaeMoii mpogeccuu MK CIeIMaJbHOCTU cocTaBiseT 54 uaca. VI3 HuxX ayauropHas
(obs3aTenbHAaA) yuebHass Harpy3Ka oOyUamIuXcsa, BKIOUASA NIPAaKTUUYECKUe 3aHATUA, —
36 yacoB, BHeayJUTOPHASA caMOCTOATeJIbHAsA padora cTygeHToB — 18 uacos.

NMPUMEPHbIA TEMATUMECKWIA NJIAH

KoanuecTBO yacos
IIpoduau npodeccnoHaIbHOTO 00pPa30BaHUA
Bupx yueO0HOI paboThI
o €CTeCTBEHHO- COIIMAJIBHO- o
TeXHUYECKUHN o o TyMaHUTAPHBIN
HAaY4YHBIN IKOHOMHUYECKHNHU
AynuropHble 3aHATHI. upodeccuu npodeccuu npodeccun cIerajabHO-
CopepsraHue 00yYeHUA CIIO, cnemu- CIIO, cueru- CIIO, cemu- ctu CITIO
aspHocTu CITIO | aapaocTu CIIO | ampuocTu CIIO
Bsenenue 2 3 2 2
1. McTopus pasBUTUA 4 3 4 8
acTPOHOMUU
2. ¥YcrpoiicrBo ConmHeu- 16 20 16 16
HOM CUCTEMBbI
3. CTpoeHme 1 9BOJIIOIUS 14 10 14 10
Bcenennoii
Hroro 36 36 36 36
BueaydumopHasn 18 18 18 18
cCamocmoamenvHasn
paboma: IOArOTOBKA
IOKJIaloB, ped)epaTos,
UHINBULYAJIBHOTO IIPOEK-
Ta C UCIIOJIL30BAHMEM NH-
(opManOHHBIX TEXHOJO-
TUi, DKCKYPCUH U AP.
ITpomesxcymounan ammecmayua — 3aiem

Bcero 54 54 54 54
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XAPAKTEPUCTUKA

OCHOBHbIX BUAOB AEATE/IbHOCTU CTYAEHTOB

Conep:xanue o0yueHHusE

XapaKTepHCTHKA OCHOBHBIX BUOB €ATEIbHOCTH CTYAE€HTOB
(Ha ypoBHE y4eOHBIX /IeIICTBHUII)

Bsenenue

ITosHmakoMUTHLCA ¢ IPeAMeTOM U3yUeHus acTpoHoMuu. OnpeneanTb
POJIb ACTPOHOMUU B (POPMUPOBAHUY COBPEMEHHOI KapPTUHBI MUPA 1
B IPAKTUYECKON AeATETbHOCTHU JIIOIEH.

OnpenenuTsh 3HaUEHNE ACTPOHOMUM IIPU OCBOEHUH ITpod)eccuii u
cIleI[naJIbHOCTe! cpegHero npodeccuoHaIbHOT0 00pa30BaHUAd

HNCTOPUA PASBUTUA ACTPOHOMHUH

AcTpoHOMUS B APEBHOCTU
(Apucrorennb, ['unmapx
Huxkeiickuit u IlTonemeir)

ITosmakoMuThea ¢ mpeacTaBieHUAMY O BecesleHHOIT APEeBHUX yUe-
HBbIX.

OmnpenenTh MECTO U 3HAUYEHNE JPeBHell aCTPOHOMUY B 9BOJIIOIUY
B3IJIAIOB Ha BecesleHHYIO

3Bes3aHoOe He0o (13MeHe-
HUe BUOB 3Be3JHOro Heba
B TeUeHUe CYyTOK, Irofa)

Hcnoab3oBaTh KapTy 3BE34HOI0 Heba IJIA HAXOMKISHNA KOOPAMHAT
cBeTHJIA.

IIpuBOAUTE IPUMEPLI IPAKTUUYECKOI'0 UCIIOJIb30BAHUA KapThI 3Be3-
HOTO Heba

JleToucuunciaeHue u ero
TOYHOCTH (COTHEUHBIN 1
JYHHBIN, IOJTUAHCKUHA U
TPUTOPUAHCKUN KaJIeH-
Iapu, IIPOEeKTHI HOBBIX
KaJieHapeii)

ITo3HAKOMUTHCA C UCTOPHEI CO3NAHMA PA3JINUHBIX KaJeHaAapei.
OnpeznenuTsb POJIb U 3HAUEHYE JIETOUCUUCICHUA I KUBHU U Tesd-
TEJILHOCTU YEeJIOBEKA.

OmnpenenuTh 3HaUEHUE UCIIOJIH30BAHUA KaJeHapei 1P OCBOEHUN
npodeccuii 1 cuenaJIbHOCTEH cpeHero MIpodeccuoHaJIbHOTO 00pa-
30BaHUA

Onruueckas aCTPOHOMUS
(IUBUAM3AIIMOHHBIN 3a-
IPOC, TeJIECKOIIBI)

ITosHAKOMUTHCA C MHCTPYMEHTAMHU OIITUYECKOMH (Habar0maTeIbHOM)
aCTPOHOMUU.

OmnpemesnTs POJIb HAOIIOLATEILHONR aCTPOHOMUY B 9BOJIIOILM
B3IJIANOB Ha BeesleHHy10.

OrmnpenesnTh B3aNMOCBA3b PA3BUTUSA I[UBUINSAIUYA I HHCTPYMEHTOB
HaOJIIOAeHNn .

OmnpenennTh 3HaUeHNUE HAOIIOLEHUN IPU OCBOEHUU IIpodeccuii u
creraJbHOCTeIl cpeHero mpodeccruoHaIbHOTO 00Pa30BaAHU A

Nzyuenne oK0sI03€eMHOTO
IpocTpaHCcTBa (UCTOPUSA
COBETCKOII KOCMOHABTH-
KU, COBPEMEHHBIE METO/IBI
U3y4YeHUs OJIMIKHETO KOC-
Moca)

ITosHAKOMUTHCA C UCTOPHE KOCMOHABTHUKY U TPoGJieMaMu OCBoe-
HUA KOCMoca.

OmpenesnTh 3HAUEHVE OCBOEHUA OJIMIKHEr0 KOCMOCA /IS PA3BUTUA
YeJIOBEUEeCKOM IUBUIN3AIINY U SKOHOMUYECKOT0 padBuTtus Poccun.
OmpenennTh 3HAUEHVE 3HAHUH 00 OCBOEHUH OJIMIKHETr0 KocMoca IJIs
mpodeccuii u crenuaIbHOCTEH cpeJHero IpodeccuoHaIbLHOTO 00pa-
30BaHUA

AcTpoHOMUSA JaIbHE-

o KocMoca (BoJTHOBas
aCTPOHOMUSA, HA3€MHBIE U
opOuTaIbHbIE TEJIECKOIILI,
COBpEeMeHHBIe MeTOIbI U3Y-
YeHU JaJbHEro KOCMOoca)

ITosHakoMUTHCA ¢ TPOGJIEeMaMU OCBOCHUS AAJbHEr0 KOCMOcA.
OmnpenenuTh 3HaUEHNE OCBOEHUS JaJIbHEeTro KocMoca JJIS Pa3BUTUSA
YeJIOBEUECKOI IMIUBUIN3AINN U 9KOHOMUYECKOT0 pa3putusa Poccun.
OmnpenenuTh 3HaUEHNE 3HAHUI 00 OCBOEHUU AaJbHETO KOCMOCA JIJIs
npodeccuii 1 cuenuaJbHOCTEN cpeHETo IPodecCuoHaTIbHOTO 00pa-
30BaHUA

YCTPOMCTBO COJTHEYHOM CUCTEMBI

IIpoucxosxaenue Commeu-
HOM CHCTEMBbI

ITo3HAKOMUTHCA C PABIMUHBIMU TEOPUSIMU IIpoucxokaenus CoJ-
HEYHOU CHCTEMBI.

OnpenennTsh 3HaUeHNE 3HAHUY 0 TpoucxoxkaeHur COTHeUHOM C1-
CTEMBI AJIA OCBOEHUA IIPOdecCcuil U CIIeuaaIbHOCTEN CPeTHEr0 IIPO-
(heccroHaIBHOTO 00OPA30BAHUS

Bugunmoe nBuskenue miaa-
HeT (BUAUMOE IBUKEeHIE
U KOHQUTYpPAIUU IIJIaHET)

ITo3HAKOMUTHCA C TOHATUAMU «KOH(MUTYpPAIlU IIJIaHET», « CUHOM-
YeCKUU IIepuo», «CUAePUUECKUIl IePUOA», « KOHPUTYpAI[UH I1JIa-
HeT U YCJIOBUS UX BUJUMOCTHU » .

HayuyuThCs IPOBOAUTE BEIUNCJIEHUS IJI OIIPEIeIeHUsI CHHOIUYE-
CKOT'0 I CUJePUUYECKOr0 (3Be3JHOT0) IePHOI0B 00pallleHns ILJIaHeT.
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lMpoaorkeHue TabAuLibl

CopepixaHue 00yueHUA

XapaKTepHCTHKA OCHOBHBIX BH/IOB J€ATEJIbHOCTH CTYIEHTOB
(Ha ypoBHE y4eOHBIX [IeICTBUII)

OmnpenennTh 3HAUEHVE 3HAHUM 0 KOHQUTYPAIINU IIJIaHEeT JJIS OCBO-
eHuda npodeccuii U CIenUaIbHOCTEH CpefHero TPodecCuoHaILHOTO
obpasoBaHUsd

Cucrema 3emuisa — Jlyna

ITosmakomurbcsa ¢ cucremoit 3emusa — JlyHa (qBoiiHadA mIanera).
OmnpenennTs 3HAUEHUE UCCAeL0BAHNM JIYHBI KOCMUUYECKIMMU AIIIIa-
paramu.

OrmnpenennuTh 3HAUEHNE TUJIOTUPYEMbIX KOCMUUECKUX SKCIIe U
Ha JIyHy.

OmpenennTh 3HaUeHMe 3HAHUIT 0 cucTeme 3eMuiss — JIyHa 11 0CBO-
eHusa Tpodeccuil u crernnaabHOCTel cpeaHero npodecCunoHaIbHOTO
o0pasoBaHUsd

IIpupona JIyHbr

ITosmakomuThca ¢ pusmyeckoii mpuponout JIyHbl, cTpoeHUEM JIYH-
HOM ITOBEPXHOCTHU, PUINUUECKUMU ycaoBuAMU Ha JIyHe.

OmnpenenuTh 3HaUEeHUE 3BHAHUU O IPUPOe JIYHBI AJIsd pa3BUTUS Ue-
JIOBEUECKOM MUBUIN3AIIAN.

OmnpenennuTs 3HAUEHNE 3HAHUHA O IPUPOIe JIYHBI AJIs OCBOEHUS IIPO-
(eccuii u cnenmasbHOCTEI cpeHETO TPO(heCcCuOHATIBHOTO 00pa3oBa-
HUSA

Ily1aHeTHI 3e MHOM I'PYIIIIBI

ITosHaKOMUTHCA C IIJTaHeTaMU 3€MHOU rpynnbl. OnpenesuTs 3Haye-
HUe 3HAHUI O MJIAHeTaxX 3eMHOU I'PYNNbI AJIA Pa3BUTUS UeIoBeYe-
CKOM IIUBUJIMU3AINA.

OmpeneinTh 3HaUeHNE 3HAHUI O IIJIaHeTaX 3€eMHOI I'PYHIEI IJIS OC-
BOeHUs npodeccuii 1 CIeruaabHOCTe CpegHero mMpodeccuoHaaIbHO-
ro o0pasoBaHUs

IlmameTsI-TUTaHTHI

ITosHaKOMUTHCA C IIIaHEeTAMU-TUTaHTAMMU.

OI'Ipe,I[eJII/ITB 3HauyeHue SHaHI/Iﬁ O ITaHeTaXx-ruranTax AJjsd pa3sBUTUA
YeJIOBEUECKOM IIUBUIN3AI[N.

OmnpenennTs 3HAUYEHNE 3HAHUH O IJIaHEeTAX-TUTaHTaX IJIsI OCBOEHUS
npodeccuii 1 crueruaJIbHOCTe CpeHero MpodeccruoHaJIbHOro 00pa-
30BaHUA

Maubie Tesia ComHeuHOM
cucTeMbl (aCTepOuIbl, Me-
TEOPUTHI, KOMETEI, MaJIble
TJIaHETHI)

ITosHakoMuThCcA ¢ MaabIMu TeaaMy COTHEUHON CUCTEMBI.
OmpenenTh 3HaUeHME 3HAHUI 0 MAJIBIX TesiaX COJTHEeUHOM CUCTEeMbI
IJISI PA3BUTHUSA UeJTOBEUECKON ITUBUIN3AIIUU.

OmnpenmennTs 3HaUYEHNE 3HAHUHA 0 MaJIbIX Testax COJTHEUHOMN CuCTeMbI
IIJIsI OCBOGHUS IPO(deccuil U CuerinajsbHOCTEeN cpeaHero mpodeccuo-
HaJIbHOTO 00pa3oBaHUA

OO111Me cBeleHU
o CoaHIre

ITosmakomMuThsca ¢ o0muMu cBegenuamu o CoJrHIe.

OmpenenuTs 3HaueHue 3HaHU 0 COIHITE O/ Pa3BUTHUS UejoBeue-
CKOM IIUBUJIN3AIU.

OnpenenuTs 3Hauenue sHaHu o CoJrHIle OJIsT OCBOeHUA IIpodeccuii
U CIeI[UaJIbHOCTEN cpeaHero npo)ecCuoHaIbHOTO 00pa3oBaHUA

CoJHIle 1 "KU3Hb SeMJIU

N3yunTs B3anMOCBA3H CYyIleCTBOBAHUSA KU3HN HA 3emiie u CostHIlA.
OmpenenuTh 3HaueHUe 3HaHUI 0 COTHITE AJIA CYIIeCTBOBAHUS K3~
HU Ha 3eMJIe.

OnpenenuTs 3HaueHne sHAHUH ndydyenusa CoNHIIA KAK UCTOUYHUKA
JKUB3HU Ha 3eMJIe JIJIsI OCBOeHU MPOo(eCCUil 1 ClelalbHOCTeld cpe-
Hero nmpodeccruoHaJIbHOrO 00Pa30BaAHUA

HebecHas mexanuka (3a-
koHbI Kerrepa, OTKpuITHE
IJIaHeT)

WNsyuuts 3akousr Kensepa.

OmnpenenuTs 3HaueHne 3aK0HOB Kersepa st nsyuyeHusa HeOeCHBIX
Tes u BeceseHHO.

OmnpenenuTh 3HaueHne 3aK0oHOB Keriepa 1151 OTKPBITHA HOBBIX ILJIA-
HeT
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MpoaonkeHue TabauLibi

CopepixaHue 00yueHUA

XapaKTepHCTHKA OCHOBHBIX BH/IOB J€ATEJIbHOCTH CTYIEHTOB
(Ha ypoBHE y4eOHBIX [IeICTBUII)

HccaenoBanue CosrHeu-
HOM cucTeMbl (MeXKILIa-
HeTHbIe 9KCIeIUIUN,

KOCMHUYECKMEe MUCCHUU 1
MeEKIIJIaHETHBIE KOCMUYe-

CKUe anmnapaThl)

ITosmaxomursca ¢ uccaegoBanuamMu COJTHEUHOM CUCTEMBI.
OnpenennTsh 3HAUEHNE MEXKIIJIAHETHBIX SKCIIeAUIIUN NI PA3BUTUA
YeJI0BeYeCKOU IIUBUIN3AIINNA.

OmnpenennTh 3HaUEHNE COBPEMEHHBIX 3HAHUN 0 ME)KIIJIAHETHBIX 9KC-
OeIUNNAX AJIA OCBOEHUS IPOodeccuil U cCuernaJbHOCTEH cpeTHero
npodeccruoHaIbHOTO 00Pa30BAHUA

CTPOEHUE U 9BOJIIOIMSI BCEJTEHHON

PaccrosHue 1o 38e37

Na3yuuTs MeTOAbI OIIpeieJeHUA PACCTOAHUM 10 3BE3/T.
OnpenenuTh 3HaUeHNE 3BHAHUU 00 OIpele/IeHUYN PACCTOSTHUU 0
3Be3] OJ1d u3yueHus BecegeHHOM.

OmpenenTh 3HaUeHME 3HAHUI 00 oIIpee/IeHU PACCTOSHUH 0
3Be3] IJIs OCBOEHUA IIPOdecCUuil U CIenuaIbHOCTEN CpeHero mpo-
deccroHaIBLHOTO 00PA30BAHUSA

dusnyeckas Ipupoga
3Be3]

ITosmakomMuThCA ¢ HPUBUYECKOU ITPUPOAON 3BE3]T.

OmnpenennTsh 3HaUeHNE 3HAHUH 0 QUBUUECKOI IPUPOIe 3BE3 T I

yeJjioBeKa.

OmpenenTh 3HaUECHE COBPEMEHHBIX 3HAHNI 0 (DU3UUYECKOM IIPU-

poze 3Be3 OJIA OCBOeHUS Ipodeccrii U cuelnaalbHOCTeH cpeaHero
npodeCCuOHAILHOTI'0 00Pa30BaAHMS

Bunwr 3Be3z

ITo3HAKOMUTHCA C BUJAaMU 3BE3[I.

M3yuuTh 0COGEHHOCTU CIIEKTPAJIbHBIX KJIACCOB 3BE3/I.

OnpenesnTh 3HAUEHVE COBPEMEHHBIX aCTPOHOMUUECKUX OTKPBITUN
[LJIsI YeJoBeKa.

OnpenesnnTh 3HaUeHNE COBPEMEeHHBIX 3HaHUM 0 BecesleHHOI AJ1a OC-
BOeHUs mpodeccuii u crerraabHOCTell cpeqHero npodecCuoHAIbHO-
ro o0pasoBaHUs

3Be3gHbIE CICTEMBI.
OK30ILIaHEeThI

ITosrakoMUTBECA CO 3BE3JHBIMU CUCTEMaMM U 9K30IIJIaHETAMMU.
OmnpenenuTh 3HaUEHUE COBPEMEHHBIX aCTPOHOMUYECKUX 3HAHUI O
3BEe3IHBIX CUCTeMAaX U 9K30MJIaHeTax AJId UYeJIoBeKa.

OmnpenenuTh 3HaUEHUE dTUX 3HAHUH JJIA OCBOEHU S npodeccuii u
cIeInaJIbHOCTEH cpejHeT0 TPodheCCHOHATIBHOTO 00Pa30BaHMA

Haima N'amakTuka —

Muneunsrit myTs (TajlakTu-

YeCKUU T'oJ)

ITosHaKOMUTHLCA ¢ IPEACTABJICHUAMA 1 HAYUYHBIMU U3BICKAHUAMU O
mairen 'amakTuKe, ¢ MOHATHEM «TAJIAKTUYECKUN TOL» .
OmnpenennTh 3HaUEHUE COBPEMEHHBIX 3HAHUU 0 Hallel ['aakTuke
IJISI JKUIBHU U NesATeJILHOCTU YeJIOBeKa.

OnpenennTsh 3HaUeHNEe COBPEMEeHHBIX 3HaHUY 0 BecesleHHOI AJ1d oc-
BOeHUs Npodeccuil U CIernajbHOCTEeH cpeaHero mpo)ecCuoHaIbHO-
ro oOpas3oBaHUS

I pyrue rajakTuku

ITosHAKOMUTBHCH € PABIMYHBIMY TaJaKTUKAMU U X OCOOEHHOCTAMU.
OnpenesinTh 3HaUEHNE 3BHAHUY O IPYTUX TAJaKTUKAaX IJIsI PA3BUTUSA
HayKU U YeJIOBeKa.

OmnpenennTs 3HaUYEeHNE COBPEMEHHBIX 3HaHU 0 BecesreHHOI a1 oc-
BOeHUsA NpodeCcCuil 1 cIenaabHOCTel cpeqHero IpodeCCUOHATBHO-
ro o6pasoBaHUs

HpOI/ICXO)K,IIeHI/Ie rajak-

TUK

ITosHaKOMUTHCA C PABJIMYHBIMY TUIIOTE3aMU U YIEHUAMU O ITPOUC-
XOXKJIEHUY TaJIaKTUK.

OnpenesinTh 3HAUEHNE COBPEMEHHBIX ACTPOHOMUYECKUX 3HAHUH O
TIIPOUCXOXKAEHUY IaJaKTUK JJIA YeJOBeKa.

OmnpenenuTh 3HaUEHUE COBPEMEHHBIX 3HAHUH O IPOUCXOKIEHUH Tra-
JIaKTUK IJId OCBOEHUA IIpodeccuii U CIelinaJbHOCTe CpeJHEeTro IPo-
(eccuoHaIBPHOTO 00OPA30BAHUA

3BOJIIOI_[I/I$I raJlaKTuUK
u 3Be€3[

ITosnakomuTnca c C—)BOJIIOI.IKGﬁ TraJlIaKTUK U 3B€3[1.
OHpe,I[eJII/ITI: 3HaueHUe 3HAHUU 00 9BOJIIOIINU laJIaKTUK U 3Be3 AJIA
YyeJiIOBEKa.
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OKoHuyaHne TabAnLbl

Copep:xaHue 00yueHUA

XapaKTepHCTHKA OCHOBHBIX BH/IOB J€ATEJIbHOCTH CTYIEHTOB
(Ha ypoBHE y4eOHBIX IeIICTBUII)

OmnpenennTsh 3HAUEHNE COBPEMEHHBIX 3HAHUN 00 9BOJIIOIUY TajIaK-
TUK 1 3Be3]] IJI OCBOEHUA ITPOo(deCcCUM U CIIeIUATbHOCTEN CPETHETO
npodeccuoHaIbHOTO 00pa3oBaHUA

JKusus u pasym Bo Bee-
JeHHOH

ITosHAKOMUTHCA C PA3JIUUYHBIMU TUIIOTE3aMU O CYII[eCTBOBAHUU
JKUBHU U padyMa Bo BcesreHHOI.

OnpenesnTsh 3HaAUEHNE U3YUEHUA ITPOOJIEM CYIIeCTBOBAHUS YKU3HU U
pasyma Bo BcesleHHO AJIsT pa3BUTHUA UeJOBEUECKON ITUBUIN3AIIINU.
OnpeneauTs 3HAUEHIE COBPEMEHHBIX 3HAHUI 0 JKU3HU U pasyMe BO
Bcenennoi njis ocBoeHUA mpodeccuil u CrennajabHOCTEN CPeTHETO
npodeccCuoHaIBHOTO 00pa3oBaHUA

Bcenennada cerogusa:
acCTpoHOMHUYECKUue
OTKPBITHUA

ITo3HAaKOMUTHCA C JOCTUIKEHUSAMY COBPEMEHHO aCTPOHOMUYECKOH
HayKU.

OnpenennuTs 3HaUEHVE COBPEMEHHBIX aCTPOHOMUYECKUX OTKPBITUH
LIS 9eJIOBEeKa.

OnpeneanTs 3HaYEeHE COBPEMEeHHBIX 3HaHui 0 BecesreHHOI a1 oc-
BOeHUs NpodeCcCuil 1 cuenaJbHOCTel cpeHero TpodeCCUOHATBHO-
ro o6pasoBaHUs
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YHYEBHO-METOAUYECKOE U MATEPUAJIbHO-
TEXHUHECKOE OBECIMNEYEHME NMPOIrPAMMDI
YYEBHOW AUCLUUN/TIUHBI <ACTPOHOMMUSA»

OcBoeHMe MpPOrpaMMbl YUEOHON AUCIUIIINHBI « ACTPOHOMUSA» HPEAIoJaraeT UCIOJIb-
30BaHMWe B MpodecCHOHAIbHOM 00pa3oBaTeJIbHOI OpraHu3aluu, peajsnsyiornieil oopasoBa-
TeJLHYIO IIPOrpaMMy CpeaHero ooIinero oopasosanus B npegeaax ocsoernus OITOII CIIO na
0aze OCHOBHOTO 00IIlero o0pas3oBaHmuA, YueOHOTO KabuHeTa QUBUKU, B KOTOPOM MMEETCS
BO3MOJKHOCTH 00eceumuTh CBOOOAHBIN nocTyn B IHTepHET BO BpeMs yUueOHOTO 3aHATUA U
B IIEPUOJ BHEAYAUTOPHOMN CAMOCTOATEJILHON PaboThI 00yUaIOIIUXCA.

ITomernrene KabuHeTa AOJKHO YAOBJIETBOPATH TpeboBaHUAM CaHUTAPHBIX IIPABUJI U
"HopM (CaulluH 2.4.2 Ne 178-02) u ocHallleHO TUIIOBBIM O0OPYyJZOBaHUEM, YKa3aHHBIM B
HaCTOAIIUX TPeOOBAHUAX, B TOM UHCJE CIeINaJN3NPOBAHHON yueOHO Mebeabio U Cpel-
cTBaMU OOyYeHUSA, MTOCTATOUHBIMU JJIS BBIIOJHEHUA TPeOOBaHUI K YPOBHIO MOATOTOBKU
oOyuaromuxcs!.

B xabuHeTe noKHO OBITH MyJAbTUMeAUITHOE 000PYyAOBaHME, IIOCPEACTBOM KOTODPOTO
YYaCTHUKY 00pas3oBaTeIbHOTO IPOIlecca MOTYT IPOCMAaTPUBATh BU3YAJIbHYIO MHPOPMAIIUIO
0 aCTPOHOMUH, CO3JaBaTh IPEe3eHTaIlu, BUJeoMaTepuasibl, NHbIe JOKYMEHTHI.

B cocTaB yue6HO-METOAMYECKOTO U MATEPUATbHO-TEXHUYECKOT0 00ecIieueHnA IporpaMm-
MbI yU4eOHON MUCIIUILINHBI « ACTPOHOMUSA» BXOMSAT:

¢ MHOTODYHKIIMOHAJbHBLIN KOMILJIEKC IPeIrogaBaTess;

e HarJIAgHBbIe IToco0usA (KOMILIEKTHI yU4eOHBIX TaOJIUI, IIJaKaTOB, IIOPTPETOB BHIAAIO-

IUXCA YIEHBIX-aCTPOHOMOB, MOJEJIN U MP.);

cpencTBa MH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX TeXHOJIOTHH;

KOMILJIEKT TeXHUYECKOHN JOKYMEHTAI[MM, B TOM YHCJIe IIaCIIOPTa Ha CPeACTBa o0yue-
HUSA, THCTPYKIIUU IO UX UCHOJb30BAHUIO U TEXHUKE 0€30IacCHOCTH;

e OuOJMOTEUHBIN (HOHI.

B 6ubsmoreuHbIi (POHI BXOAAT YUeOHUKU, yueOHO-MeToanYecKue KoMmieKTsl (YMEK),
obecrieunBaIoIe OCBOeHMe YUeOHOM JUCITUTIINHBI « ACTPOHOMUS», PEKOMEHJOBAHHbIE WJIT
IONYIIleHHbIe [IJIsI MCII0JIb30BaHUs B IPOodheCCUOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUIX,
peasus3yoIinx o0pasoBaTeJbHYIO IPOrpaMMy CPeaHero odInero oopasoBaHUA B IIpeaesiax
ocsoerusa OITOII CIIO ma 6a3e OCHOBHOIO OOIIero o0pasoBaHms.

Bubauoreunsiii GOHI MOKET OBITH MAOMOJHEH SHIIUKJIOMEAUAMU, CIPABOUHUKAMU,
CJIOBApPAMU, HAYYHOU M HAYUYHO-IIOMYJAPHOHN JUTEPATYypPOH U T.II. II0 Pa3HBIM BOIIPOCaAM
U3yUYeHUS aCTPOHOMUU, B TOM UHMCJEe BUAeOMaTepHUaIaMU, PACCKA3bIBAIOIIINMU O JOCTUKE-
HUSIX COBPEMEHHOI acTPOHOMHUUYECKOI HAYKH.

B mpoiiecce ocBoeHUA NPOTrpaMMbl yUeOHON AUCIIUNJIUHBI « ACTPOHOMUSA» CTYIEHTBI
MOJI’KHBI UMETh BO3MOJKHOCTH JAOCTYIIA K SJIEKTPOHHBIM yUeOHBIM MaTepuajaM, UMeio-
IuMcs B CBOOOZHOM JOCTyIle B cucTemMe VIHTepHeT (9JIeKTPOHHBIE KHUTH, IPAKTUKYMBI,
TeCTHI U IP.).

1 Cm.: ITucsmo Muno6puayku PP ot 24 Hoabps 2011 r. Ne MII-1552/03 «O6 ocHaltieHnu 0611e06pa30BaTeIbHBIX
yUpeRIeHul yueOHbIM U yueOHO-I1a00paTOPHBIM 000Dy AZOBAHUEM » .



PEKOMEHAYEMAS{ JIUTEPATYPA

Onsa ctyaeHToB

Y4ye6HUuKn

Bopornuosg-Beavamunos B.A. Acrponomusi. BazoBriii ypoBeHb. 11 Kjacc : yueOHUK
nasa obmreobpasoBaT. opranusanuii / B. A.Bopoumnos-Beabavmuuos, E.K.Crpayr. — M. :
Hpoda, 2017.

Jlesuman E.II. AcrpouoMmusi. Basoseiii ypoBeHb. 11 Kjacc. : yueOHUK OJIsI 00IIe00-
pasoBar. opranusamnuii / E.Il.Jlesutau. — M. : IIpocseiernune, 2018.

ActpoHomMusa : yueOHUK Aasa npod. obpasosBar. opranmsdanuii / [E.B. Anexceesa,
I1. M. CxBoprios, T.C. @ermenko, JI. A.Illecrakosa], mox pex. T.C. ®@emenxko. — M. : Us-
IaTeJbCKUM mMeHTp «AKagemusa», 2018.

Yapyzun B.M. Acrporomuda. YueOHuK ai1d 10—11 kaaccos / B. M. Yapyrua. — M. :
ITpocsermenune, 2018.

YuebHnvie u cnpasounvle nocodus

Kynurosckuii I1.I'. CupaBouHuK jooutesa acrpouomuu / ILT. KynukoBckuii. — M. :
JIu6porom, 2013.

ITxkosnbHBIN acTpoOHOMUYECKHUI KajeHAapb. Ilocobue myda jgro0uresieli acTpoHOMUHA /
MockoBckuit niaanerapuit — M., (Ha TeKymiuii yueOHBIN TOX).

Ona BHeayaAUTOPHON CaMOCTOAATE/IbHOU PaGoOThl

«ActpoHoMus — 3To 370poBol» http://menobr.ru/files/astronom2. pptx
http://menobr. ru/files/blank. pdf.
«3HaeIrb Ju Thl acTpoHoMuio? » http://menobr.ru/files/astronoml. pptx

na npenopaBaTeneu

Denepanpubiil 3aKkoH Poccuiickoii @epepanuu ot 29 mexabps 2012 r. Ne 273-D3 «06
ob6pasoBanuu B Poccuiickoit @emepariuu» (B TeKyIIel pegaxkiium).

ITpukas MunucrepcrBa obpazoBanua n Hayku PP or 17 maa 2012 r. Ne 413 «0O6 yr-
BepsKIeHNN (DelepaIbHOTO TOCYyIapCTBEHHOT0 00pa3oBaTEILHOTO CTaHIapTa CpeaHero ooIe-
ro obpasoBaHuA» (c usM. u goi. ot 29 mexadbpsa 2014 r., 31 gexabpsa 2015 r., 29 uoHsa
2017 r.).

ITpukas Munobpuayku Poccunu «O BHeceHnU nsMeHeHUN B @PenepabHBIA Irocy apCTBeH-
HBIT 00pa30BaTEIBHBIN CTAHIAPT CPEeAHETo 00I1ero 00pa3oBaHmA, YTBEP:KISHHBIN TPUKa30M
MwunucrepcTBa obpasoBanusa u Hayku Poccutickoit @enepanun ot 17 maa 2012 r. Ne 413»
ot 29 mroua 2017 r. Ne 613.

IMucbmo Muunob6puayku Poccuu «O06 opranmsanuu m3ydyeHUsa yueOHOTO mpeaMeTa
«Actporomusi» ot 20 uroHa 2017 r. Ne TC-194/08.

MudopMainoHHO-MeTOAUYEeCKOe IIUChMO 00 aKTyaJIbHBIX BOIPOCAX MOJAEPHU3AIIUN
cpenHero mpodeccroHaabHOTO o6pasoBauma Ha 2017/2018 r. — http://www. firo.ru/

TI'opeaurx I'.E. HoBble cioBa HayKM — OT MasaTHUKa ['ajamiiesa 7o KBaAaHTOBOU rpa-
Buranuu. — Bubamoreuxka «KBauT», Beim. 127. IIpunaoxkenue K KypuHaay «KBauT»,
Ne 3/2013. — M. : Usx-Bo MITHMO, 2017.

KRynaw M.A. Acrporomus 11 kimacc. MeToguueckoe rmocobue Kk yueOHUKY B. A. Bopon-
noBa-Beapamuuosa, E.K.Crpayra /M. A.Kyuamr — M. : Ipoga, 2018.

Rynaw M.A. Acrpornomus. 11 kimacc. TexHOoIOrMYeCKe KapThl YPOKOB II0 YUEOHUKY
B. A.Boponnosa-Beabamuuosa, E. K. Crpayra / M. A. Kynamm — PocroB u/[l : Yuureis,
2018.

Jlesuman E.II. MetoguuecKoe mmocobue mo mcoojb3oBauuio tabaui — file:///G:/
Actponomusi/astronomiya_tablicy metodika. pdf
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Cypdun B.T'. Tanaxktuxku / B.I.Cypagua. — M. : ®usmaraur, 2013.

Cypoun B.I'. PazBenka manexkux mianer / B.I.Cypauua. — M. : ®dusmariaur, 2013.

Cypoun B.I'. ActpoHomuuecKkue 3amaun ¢ pemeHuamu / B.I.Cypauua. — Hsgarenb-
creo JIKM, 2017.

UHTepHeT-pecypchbi

AcTpoHoMuUuecKoe 0011ecTBO. [DIeKTpouHbI pecypc] — Pexxum mocryma: http://www.
sai.msu.su/EAAS

T'omyauna H.H. OrkpriTasa actpoHoMusa / ox pex. B.T'. Cypauna. [91eKTPOHHBIN pe-
cypc] — Pexxum moctyma: http://www. college. ru/astronomy/course/content/index. htm

TocynapcrBennsbiii acTponomuueckuit mactutyT um. 11. K. IIItepuabepra MI'Y. [Daek-
TPOHHBIH pecypc] — Pesxum mocrymna: http://www.sai. msu.ru

NHCTHUTYT 3eMHOTO MarHeTmn3Ma, noHOCHEPHl U PACIPOCTPAHEHUA PAJUOBOJH WM.
H.B.Ilymkosa PAH. [9neKkTpouubIil pecypc] — Pe:xum gocrymna: http://www.izmiran. ru

KomnerenTHocTHBIN mogxon B ooyueHun acrpounomun mo ¥ MK B. M.Yapyruna. [dnek-
TpoHHBIH pecypc] — Pexxum mocryma: https://www. youtube. com/watch?v=TKNGOhR3
wls&feature=youtu.be

Kopnopanusa Poccuiickuii yueOHUK. AcTpoHOMUSA s yuuresaein pusuku. Cepud Be-
OuHAapPOB.

Yacts 1. IIpenomaBanme acTpoHOMUYM KaK OTAEJBLHOTO IIpeaMeTa. [DJIeKTPOHHBINA pe-
cypc] — Pesxum mocryma: https://www. youtube.com/watch?v=YmE4YLArZb0

YacTtps 2. Poib aCTPOHOMUM B JOCTUMKEHUM YUAIMMUCA MJIAHUPYEMBIX Pe3yJIbTaTOB
OCBOEHUSI OCHOBHOM oOpasoBaTenbHOU nporpaMmMmbl COO. [QnekTpouHubI pecypc] — Pexum
mocryma: https://www.youtube.com/watch?v=gCIRXQ-qjal

YacTts 3. MeToauuecKkrue oCOOEHHOCTU Peajm3aluy Kypca aCTPOHOMHUU B YPOUHON U
BHEYPOUYHOU AeATeabHOCTU B ycaoBuax BBemeHus PI'OC COO. [DmeKTpoHHBIN pecypc] —
Pexxum mocryma: https://www. youtube. com/watch?v=Eaw9790w_c0

HoBocTu Kocmoca, acCTpPOHOMHUUM ¥ KOCMOHaBTUKU. [DIeKTPOHHBIN pecypc] — Pesxum
moctyma: http://www. astronews. ru/

OOG1iepoccuiickuii acTpoHoMuuecKkuii mopraj. Actponomusa P®. [91eKTPOHHBIN pe-
cypc] — Pesxum moctyma: http://xn--80aqldeblhjOl. xn--plai/

Poccuiickas acTpoHoMuUYecKas ceTh. [AIeKTpouHbI pecypc] — Pexum mocryma: http://
www. astronet.ru

YHuBepcanbHasA HAYYHO-TIOMYJIAPHASA OHJIAWH-9HIITUKJIONEAUS « JHITUKJIoequsa Kpyroc-
BeT». [AneKTpouHbIN pecypc] — Pexum mocrtyma: http://www.krugosvet. ru

OunukJonenusa «KocmonaBTuka» . [9IeKTPOHHBIN pecypce] — Perxum mocryma: http://
www. cosmoworld. ru/spaceencyclopedia

http://www.astro.websib.ru/
http://www.myastronomy.ru
http://class-fizika.narod.ru
https://sites.google.com/site/astronomlevitan/plakaty
http://earth-and-universe.narod.ru/index.html
http://catalog.prosv.ru/item/28633
http://www.planetarium-moscow.ru/
https://sites.google.com/site/auastro2/levitan
http://www.gomulina.orc.ru/
http://www.myastronomy.ru
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