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PabGouas mporpamma pa3paboTana Ha oOcHOBe TpeOoBaHuii @DenepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero oOpa3zoBaHus,
YTBEPXKJAEHHOTO0 TMpukazoM MwuHoOpHayku Poccun ot 17.05.2012 N 413,
MPEABIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3yJIbTaTaM OCBOEHUS Y4eOHOMU
TUCIUTUIMHBL ~ «ACTDOHOMHS», Ha  OCHOBE  MNPUMEPHOM  IPOTPAMMBI
o0mreo0pazoBaTeIbHON y4eOHOM T CHUTUTAHBI «ACTPOHOMMUS TSt
npodeccruoHanbHbIX 00pa3oBaTenbHbIX opranu3anuii (aBTopsl [1.M.CkBOpIoB u
Ip.), peKoMeHaoBaHHOW  DenepanbHBIM  TOCYAAPCTBEHHBIM  OFOIKETHBIM
yupexaeHueM «DenepanbHblii MHCTUTYT pa3BUTHS OOpa30BaHUs» B KayecTBE
OPUMEPHOM MPOTpaMMbl U1l pealu3alldd  OCHOBHOM  MpoQecCHOHATBHOMN
obpaszoBarensHOM nporpamMMmbl CIIO Ha 0aze OCHOBHOrO 00IIEro 00pa3oBaHUs C
MOJIy4YeHHEM cpeaHero oobmiero oopaszoBanus (mpotokosn Ne 2 ot 18 ampens 2018

T.)

Opranuzanus — pa3pabOTUHK:
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Conep:xkanue

TTOSACHUTEJIBHAS BAITHCKA . ... e, 4

1 TACIOPT PABOYEM ITPOTPAMMBOBL. .......coovuiiiiiiiiiieiiieeee e, 6
1.1 O6mias XxapakTepucTUKa YYCOHOM MUCHUIUTAHBL cuvvvevienviiiineeannnnnn. 6
1.2 MecTo y4eOHON AUCIUIUTMHBL B YICOHOM TIAHE  veevvnennennanenennnnns 7
1.3 Pe3ynbTaThl OCBOCHUS YICOHOU JTUCITATIITHBL. . .. .'vvsenseeneeenreennnennneannss 8

2 COJIEPXAHUE VUYEBHOU JUCHUITJIMHBI. ..., 10

3. TEMATUYECKOE INTAHMPOBAHUE
C y4eTOM TPOGUIS YIEOHOM TUCIIUTIIIMHDBL. . .. ..uenetttaneanteaieeneeneaneanaannes 12

4  TIEPEYEHDb ITPAKTUYECKUX U JTIABOPATOPHBIX PABOT................ 13

5 IIPUMEPHBIE TEMbI PE®OEPATOB (JIOKJIAZIOB) u UHAMBUY AJIbHBIX
ITPOEKTOB
............................................................................................... 16

6 XAPAKTEPUCTHUKA OCHOBHBLIX BU10OB VYEBHOUN JAEATEJIBHOCTU
CTYAEHTOB. ... e e 18

7 YUEBHO-METOJIMYECKOE U MATEPUAJIBHO-TEXHNYECKOE OBECITEUEHUE

YUYEBHOM ITPOTPAMMBI ............oiiiiiiiieiiie . 19

IIEPEYEHb PEKOMEH/IYEMbIX YUEBHbIX U3[JAHU, UHTEPHET-
PECYPCOB.... .o e 21



HOACHUMTEJIBHAS 3AIINCKA

[Tporpamma o01eoOpazoBaTenbHON Y4eOHOU TUCITUTIITUHBI « ACTPOHOMUS)
npeaHa3HavYeHa IS peajii3alliy CpeHero ooIero oopa3oBaHusl B mpeaeinax
OCHOBHOM IIpodeccroHaIbHONM 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenupansHocTd  19.02.10. TexHOMOTHUSA IPOAYKIIUN
OOIIIECTBEHHOI'0 ITUTAHUSI.

[Tpodwis moxygaemoro nmpodeccruoHaaTsHOTO 00pa30BaHMS: €CTECTBEHHOHAYYHBIN.

23.02.03. TexHu4eckoe 0OCITyKUBAHUE U PEMOHT aBTOMOOMIJIBHOTO TPAHCIIOPTA.
[Tpodub moxyyaeMoro nmpodeccuoHanTbHOro 00pa30BaHMs: TEXHUUECKHM.
Pabouas nporpamma AUCHUILIMHEI pa3padoTaHa ¢ yuetoM [IpumepHOi OCHOBHOM
o0pa3zoBaTeIbLHON TPOrpaMMbl CPETHEr0 O0IIEro 00pa3oBaHus, 0100PEHHOMN
pereHueM GeaeparbHOro yueOHO-METOIMYECKOT0 00bEIMHEHHUS 110 O0IIEMY
oOpazoBanuio (mMpoTokod ot 28 uroHs 2016 r. Ne 2/16-3). Ha ocHOBe nmporpaMMbl
Actponomust. ba3zoBelit ypoBeHs. 11 kiacc : yuebHo-MeToanueckoe nmocooue / E.
K. Ctpayt. — M. : [Ipoda, 2018, npeqnazHaueHHOMN a1 yuutenei, paboTaronmx
1o y4eOHuKy «ActpoHomusi. bazoBelil ypoBensb. 11 kiacc» aBTopoB b. A.
Boponnoa-Benbsimunona, E. K. Ctpayra. [Iporpamma paspadotana ¢ yaetom
tpedoBanuit ®I'OC cpeanero obmiero oopazoranusi, DI'OC cpeanero
npodecCUOHAIBHOTO 00pa3oBaHus U poduis npodhecCHOHATBHOTO 00pa30BaHus.
N3yueHne acTpoHOMHM Ha 0A30BOM YPOBHE CpeHEro (IOJTHOTO) 0011Iero
0o0pa3oBaHus HAMPABJICHO HA JOCTUKEHUE CJICYIOMIMNX LIEJICH:
&% OCO3HAHHME TMPUHLIMUIUAIBLHON POJIM aCTPOHOMHH B  TIO3HAHUU
byHIaMEHTAIBHBIX 3aKOHOB MPHUPOALI M (HOPMUPOBAHUM COBPEMEHHOMU
€CTEeCTBEHHOHAYYHOU KapTUHBI MUPA;
&% MpuoOpeTeHre 3HaAHUK 0 (PU3NUECKON MPHUPOE HEOSCHBIX TET U CUCTEM,
CTPOCHHMS W DHBOJIOUMM BCEIeHHOW, MPOCTPAaHCTBEHHBIX U BPEMEHHBIX
Macimtabax BceneHHoii, Hanboaee BaKHBIX aCTPOHOMHUYECKUX OTKPBITHSAX,
OTIPEJICTMBIIINX PA3BUTHE HAYKHU U TEXHUKU;
&% OBJIAJICHUE YMEHHUSIMU OOBSICHATH BHUIUMOE TOJIO)KCHHE U JBHKCHHUE
HEOECHBIX TeJI NMPUHIIMIAMU ONPEACICHUSI MECTOIOJIOKEHUSI U BPEMEHH 10
ACTPOHOMHYECKUM OOBEKTaM, HABBIKAMHM MPAKTUYECKOTO HCIOIb30BAHUS
KOMITBIOTEPHBIX TPUIOKEHUN sl ONpeleSieHus] Buja 3BE3JHOTO Heba B
KOHKPETHOM IyHKTE JIJIsl 3aJaHHOTO BPEMEHHU;
& pa3BUTHE MT03HABATEIIbHBIX HHTEPECOB, UHTEIUICKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEW B Tpollecce NPUOOPETCHUS] 3HAHWK 10 AaCTPOHOMHUU C
WCITOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB HWH(POPMAIMA W COBPEMEHHBIX
UH(OPMAIMOHHBIX TEXHOJIOTHH;



&% HCIOJb30BaHUE NPUOOPETEHHBIX 3HAHUW M YMEHUW [JI pEelIeHUs
MPaKTUYECKUX 3a]1a4 MTOBCETHEBHON KU3HH;

&% (QopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS;

&% (GopMHUpOBaHHME HABBIKOB HCIIOJIb30BAHUSI E€CTECTBEHHOHAYUHBIX U
0COOEHHO (HU3MKO- MATEeMATHYCCKUX 3HAHWHA IS OOBEKTHUBHOTO aHAIM3a
YCTPOMCTBA OKPYKAIOLIETO MHpPa Ha MPUMEPE JOCTUKEHUH COBPEMEHHOM
acTpo(pU3UKH, ACTPOHOMHUU U KOCMOHABTUKH

B nporpamMmmy BKIIIOUEHO coziepKaHUE, HapaBlIeHHOE Ha (GOPMHUPOBAHUE Y
0Oy4JaronMxcs KOMIETEHIINN, HEOOXOIUMBIX ISl KAYECTBEHHOTO OCBOCHMS
OIIOIT CIIO Ha 6a3e ocHOBHOro 00IIEro oOpa3oBaHUS C TMOJYyYECHHUEM
cpenHero  obmiero  oOpa3oBaHMsT ~ —  MPOrPpaMMbl  THOJATOTOBKH
KBATM(PUIUPOBaHHBIX padounx, ciyxamux (ITIIKPC).



1. MACIIOPT PABOYEI TIPOTPAMMBI
OBIIEOBPA30BATEJIBHOI YYEBHOM JUCHUILINHBI OV
05. ACTOHOMMSI

1.1.

OO01as xapakTepuCcTHKA Y4eOHOH TUCHMIIUHbI

B ocHOBe y4eOHON OUCHUIIUHBI «ACTPOHOMHS JIEKUT yCTAHOBKA
Ha QopMHUpOBaHUE Yy OO0y4YaeMbIX CHCTEMbl 0a30BBIX TMOHATUI
ACTPOHOMMH U MPEJCTABICHUN O COBPEMEHHONW KOCMUYECKOM MUpE, a
TakkKe  BBIpAa0OTKA  yYMEHMH  NPUMEHSATh  3HAHMS, Kak B
npo(hecCUOHATIBHON AESITENbHOCTH, TaK U Ul PELICHUS dKU3HEHHBIX
3a1a4. ACTPOHOMHS B POCCHUHCKOM Y4YeOHOM 3aBEJIEHUM BCeraa
paccMarpuBajach Kak Kypc, KOTOpbIA, 3aBepumias  (U3HKO-
MaTeMaTU4YecKoe 0O0pa3oBaHUE, 3HAKOMHUT HUX C COBPEMEHHBIMHU
MPEJCTABJICHUSIMA O CTPOEHMH W DHBOMIOUMHA BcemeHHON u
crocoOCTBYeT  (OPMHUPOBAHUIO HAYYHOTO MHPOBO33peHHs. B
HACTOSIIIEE BPEMS BAKHEUIIMMHU 33Ja4aMH aCTPOHOMMH SIBIIIFOTCS
(dopMUpOBaHUE MPEACTABICHUN O €IUHCTBE (PU3MUYECKHUX 3aKOHOB,
NeHcTByrOMX Ha 3emiie W B OesrpaHuuHod Bcenennoit, o
HEMPEPHIBHO MPOUCXOSAUICH SBOJIOUMMA HAIIed IJIaHeThl, BCEX
KOCMHUYECKHX TEJI U UX CUCTEM, a Takxke caMor Bcenennoii. Baxnyro
pOJIb B OCBOEHUHU Kypca UTparoT MPOBOJMMEBIE BO BHEYPOUHOE BpeMs
coOcTBeHHbIe HaOmoaeHus ydammxca. Crnenrduka MIaHUPOBAHMS
TUX HAOMIOACHUN oOmpeneiseTcss ABYMs oOOCToATenbcTBaMHU. Bo -
NepBbIX, OHM (3a HCKIOUeHHEeM HaoOmoaeHuil CoiHIa) JOJIKHBI
IPOBOAUTHCA B BEUEpHEE UM HOUHOE BpeMsi. Bo-BTOPBIX, OOBEKTHI,
IpUpOJIa KOTOPBIX MU3Y4YaeTCsl HA TOM WJIM UHOM YPOKE, MOTYT OBITh B
TO BpeMsi HENOCTYNHbl s HaOmoneHuid. [lpu maHupoBaHUU
HAOJIIOJCHUH 3THUX OOBEKTOB, B OCOOCHHOCTH INIAHET, HEOOXOIHUMO
YUUTBIBATH YCIOBUS UX BUJIUMOCTH.



1.2.

MecTo y4eOHOil IMCUMILIHHBI B CTPYKTYpPe OCHOBHOM
npogeccnoHaIbLHON 00pa30BaTeJIbHON MPOrPaMMBbl. KACTPOHOMHUS
SBJISIETCS] Y4EOHOU TUCIUIUIMHON 10 BBIOOPY U3 00s3aTeNIbHON
npeameTHo obnactu «EctectBennbie Hayku» OI'OC cpennero
o01miero o0pa3oBaHus ¥ U3y4aeTCs B 00IIe00pa30BaTEILHOM IIHKIIC
yuebHoro maana OIT CIIO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHUsI C
MOJTyYEHUEM CPETHET0 00I1Iero 00pa3oBaHusl.



1.3 Pe3yabTaThbl 0CBOEHUS] Y4eOHOI TUCIUTIUHBI:

N3yuyenune yueOHON NTUCIUIUIUHBI « ACTPOHOMUSY JTIOJKHO 00ECIIEYUTh

JOCTUKEHUE CIEAYIOIIUX PE3YIbTATOB:
JINYHOCTHBIE Pe3yJIbTATHI:
JI1 4yBCTBO rop/IOCTU U YBAKEHUSI K UCTOPUU U JJOCTUKEHUSIM
OTE€YECTBEHHON (PM3NYECKOM HayKu; (PU3HUUECKHU IPaMOTHOE TIOBEICHUE
B IPO(heCCHOHATFHOU e TEIILHOCTH U B OBITY MPH OOpAIICHUH C
npudoOpamMu M yCTpOWCTBaMU;
JI2 TOTOBHOCTH K MPOJIOJKEHUIO 00pa30BaHUs U MOBBIIICHUS
KBAIM(PUKALUK B U30paHHOM NPpOodhecCuOHATBLHOM IeITeTbHOCTH U
O00BEKTUBHOE OCO3HAHKE POJU (PU3UUECKUX KOMIETCHIINI B 3TOM;
JI3 ymeHue ucnosib30BaTh JOCTUKEHUSI COBPEMEHHON (PU3NYECKOM
HayKH ¥ (U3UYECKUX TEXHOJIOTUH ISl TOBBIIIEHUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHA B BRIOPaHHOM MPO(ECCUOHAIBHON
NEeSATEIbHOCTH;
JI4 camocTOsITENbHO JOOBIBATH HOBBIE JJIs1 ceOsl (PU3UUYECKHE 3HAHUS,
UCIIOJIb3YSI JIJISl TOTO JIOCTYIHbIE NUCTOYHUKU MH(POPMAIIHH;
JIS yMeHue BbICTpauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOILICHUS B
KOMaH/i€ M0 PelIeHUI0 OOIIUX 3a/1ay4;
JI6 ymeHue ynpaBisiTh CBOEH MO3HABATEIIBHON AEATEIBHOCTHIO,
MPOBOJUTH CAMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJUIEKTYaIbHOTO
pa3BUTHUS;
MeTanpeaMeTHbIe Pe3yJbTAThI:
MII1 ncnosib30BaTh pa3iMuHbIEC BUIbI I03HABATEILHOU JIEATEIIBHOCTH
JUTst petieHust GU3NIECKUX 3aa4, IPUMEHSATh OCHOBHBIE METOIbI
no3HaHus (HaOJI0ICHHUE, ONTUCAHUE, U3MEPEHUE, DKCIIEPUMEHT) TSt
U3YYEHUS PA3IUYHBIX CTOPOH OKPY’KAIOIIEH IeHCTBUTEIbHOCTH;
MII2 ncnoib30BaTh OCHOBHBIE MHTEIUICKTYaIbHbIEC ONEPAIUN:
MOCTaHOBKA 3aJ1ayi, POPMYIHPOBAHUE TUINIOTE3, AHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIECHNE, CUCTEMATH3aIINsI, BBISIBJICHUE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB, ((OPMYIUPOBAHKE BHIBOJIOB
JUTSI U3YYCHHUSI PA3JIMYHBIX CTOPOH (PU3HUECKUX 0OBEKTOB, (PU3UUECKHIX
SBJICHUMA U (PU3UIECKUX TPOIECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXOJIMMOCTh CTAIKUBAThLCA B MpodeccuoHanbHoM cdepe;
MII3 ymMeHue reHepupoBaTh UAEH U ONPENEIATh CPENICTBA,
HEO0OXOAMMBIE JUISl UX peallh3alluy;
MII4 1cnosib30BaTh Pa3IMUHbIE UCTOYHUKH JJIS TOJTYyYCHUS
buszndeckoit nHPpoOpMaIUK, yMEHHUE OLICHUTH €€ TOCTOBEPHOCTH;



MIIS ananu3upoBaTh U NPEACTABIATH HH(OPMALIMIO B Pa3IMUHBIX
BHJIAX;

MII6 nmy6auYHO IPEACTaBISTh PE3YIbTaThl COOCTBEHHOTO
VCCJIEIOBAHUSI, BECTH IUCKYCCHH, JOCTYITHO M TAPMOHUYHO COYETas
cozepkanue u popmbl peacTaBiIsieMon HHGOpMaIuy;

npeaMeTHbIe pe3yJIbTaThI:

I11 copmMupoBaHHOCTH MPEACTABICHUHN O POJIA U MeCTe (PU3UKHU B
COBPEMEHHOW Hay4YHOW KApTUHE MUPA; IOHUMaHUE (PU3HUECKON
CYLIHOCTHU HabJr0aeMbIX BO BeeneHHOM SBIEHUI; TOHUMaHUE POJIU
¢u3ukK B OpMUPOBAHUM KPYTro3opa U (PyHKIMOHAILHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIECHUS IPAKTUYECKUX 3a/1a4;

I12 BiiasieHe OCHOBOIONATrAIOIUMH (PU3NYECKUMHU MOHATUIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMU; YBEPEHHOE
UCIT0JIb30BaHUE (PU3UYECKON TEPMUHOIOTUU U CUMBOJIUKHY;

113 BnageHne OCHOBHBIMHA METOIaMHU HAYYHOT'O MIO3HAHUS,
UCIOJIb3YEMBbIMHU B (pU3HKe: HAOIIOEHNE, ONIMCAHNE, U3MEPEHNUE,
DKCIIEPUMEHT;

I14 ymenust 06pabaTbIBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKUBATh
3aBUCUMOCTb MEX]1y (PU3HMUECKUMHU BEIUUUMHAMU, OOBSICHATh
MOJIyYeHHbBIE PE3YJIbTATHI U JI€JIaTh BHIBOJDL;

I1S copmupoBaHHOCTH YMEHUS pelIaTh PUINYECKUE 3a1aUH;

I16 cdopMupoBaHHOCTH YMEHUS IPUMEHATD MOTYUEHHBIE 3HAHUS IS
OOBSICHEHMSI YCIIOBUM NPOTEKaHUsl (PU3NUYECKUX SIBICHUN B IPUPOJE, B
npodeccuoHanbHOM chepe U ISl IPUHATHS IPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HU;

I17 chopMupoBaHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOIIICHHIO K
busnueckoil nHPoOpMaIKHU, TOJYyYaeMOU U3 Pa3HbIX HICTOYHUKOB.



2. COIEPX KAHUE YYEBHOM JUCIIATIIVHBI

1. BBeenne B aCTpPOHOMUIO

[TpenmeT acTpoHOMUU (YTO U3Y4aeT aCTPOHOMMSI, POJIb HAOIIOACHUN B
aACTPOHOMUHU, CBSI3b ACTPOHOMMH C IPYTUMHU HAyKaMH, 3HAUEHUE aCTPOHOMUN).
3Be3nHoe HEOO (YTO TaKoe CO3BE3IME, OCHOBHBIC CO3Be3/us). MI3MeHeHne BrIa
3BE3THOTO Heba B TeUeHUH CyTOK (HeOecHas cepa u ee BpalieHue,
TOPU30HTAJIbHAS CUCTEMA KOOPJIMHAT, U3BMEHEHHE TOPU30HTAIIbHBIX KOOPIUHAT,
KyJIbMUHALIUY CBeTUI). MI3MeHeHue Buia 3Be3JHOro Heba B TEUEHUE rojia
(9KBaTOpHAJIbHAS CUCTEMA KOOPJIMHAT, BUIMMOE roinyHoe ABmkeHne ConHa,
roauuHoe BrxkeHue CosHIa ¥ BUJ 3Be3AHOT0 Heba). CriocoObl onpeaeneHus
reorpaguyeckoi mupoTsl (Bbicota [Tomtoca Mupa u reorpaduueckas mupoTa
MecTa HaOJIIOACHM ], CYTOYHOE ABMKEHUE 3BE3]] Ha Pa3HBIX IIMPOTaX, CBSI3b MEXKIY
CKJIOHEHHEM, 3€HUTHBIM PACCTOSTHUEM U Teorpauueckoil mupoToi). OCHOBBI
U3MEPEHHUS BpEMEHH (CBSI3b BPEMEHHU € Treorpauiyeckoil 10Ar0ToM, CUCTEMBI
CYeTa BPEMEHH, ITOHATHUE O JIETOCUNCIICHUN).

2. Crpoenue CoJiIHEYHOM CHCTEMBbI

Bunumoe neuxeHue miaHeT (meriaeo0pa3Hoe ABMKEHHE MIIaHeT, KOH(Urypauuu
IUJIAHET, CUJIEPUYECKUE U CHHOUYECKUE MTEPUOIbl OOpalleHus miaHer). Pazpurue
npenacrasieHnii 0 ConHeuHol cucteme (aCTpOHOMUS B APEBHOCTH,
IEOLIEHTPUYECKHE CUCTEMBI MUPA, TEJIMOLEHTPUYECKAsI CUCTEMA MUPa,
CTaHOBJICHHE IeIMOLEHTPUYECKOTO MUPOBO33peHHUs ). 3akoHbl Kemepa - 3aKOHBI
NBIKEHUs HeOecHbIX Ten (Tpu 3akoHa Keruepa), 06001eHne u yrouHeHre
HeroTonoMm 3akoHoB Kemnepa (3aK0OH BCEMUPHOTO TATOTEHUS], BO3MYILICHHUS,
otkpeiTHe HptoTOHA). Onipenenenne pacctossHuil 10 Tes1 COJHEYHON CUCTEMBI U
pa3MepoB HEOECHBIX Tel (OMpeeIeHUE PaCCTOSHUI MO MapajiakcaM CBETUI
PaaNOIOKALIMOHHBIN METOJ, orpeziesieHne pa3mMepoB Tea COTHEYHON CUCTEMBI).

3.®u3nueckasi npupoaa tej CoIHEeYHOI CHUCTEMbI

Cucrema «3emus-JIyHa» (ocHoBHble ABWXkeHUs 3emud, (opma 3emiu, JlyHa-
CIOYTHUK 3€MJIM, COJHEYHbIEC U JyHHbIe 3aTMeHus). [Ipupona Jlynsl (pusznueckue
ycioBust Ha JlyHe, moBepxHocTh JIyHbI, JdyHHbIe TOpoAbl). IlimaHersl 3emMHOMN
rpynnsl (Mepkypuii, Benepa, 3emiiss, Mapc; oOmiast xapakTepucTuka arMochepsl,
noBepxHocTH). Ilnanersi- rurantel (FOnutep, Carypn, Ypan, Hentyn; oOmas
XapaKTepUCTHKA, OCOOCHHOCTH CTPOEHUS, CIYTHUKH, KOJIbLA). ACTEpOUAbl U
METEOPUTHI. 3aKOHOMEPHOCTh B paccrosHuax tiaHeT oT Comama. OpOuts



actepouioB. J[Ba mosica acrepousoB- ['nmaBHbI nosc (Mexay opbutamu Mapca u
Onurepa) u nosic Koitnepa (3a npeaenamu opoutsl Hentyna; [lnyToH- onuH u3
KPYIHEHIINX  acTepoMIOB ATOro mosica). Du3nueckue XapaKTEpUCTHKU
acreponsioB. Mereoputhl. KoMeTsl 1 MeTeOpsl (OTKPBITHE KOMET, BUJ, CTPOEHUE,
OpOUTHI, MPUPOJA KOMET, METEOPhI M OONH/bI, MeTeOpHbIe MOTOKH). [loHsATHE 00
aCTepOMTHO-KOMETHOM OIIaCHOCTH

1. CoaHIiie u 3Be31bI

O6mue ceenenust o CoxHile (BUA B TEJIECKOI, BpallleHUE, pa3Mephl, Macca,
CBETUMOCTB, Temneparypa CoJIHIIA ¥ COCTOSIHUE BEIIECTBA HA HEM, XUMUYECKUN
coctaB). Ctpoenue armocdepsl Coinnia (potocdepa, xpomocdepa, CoTHEUHAS
KOPOHA, COJIHEYHAsl aKTUBHOCTH). VICTOUHHKHU SHEPTUU U BHYTPEHHEE CTPOCHUE
ConHia (MpOTOH-NTPOTOHHBIN LUK, IOHATUE O MOJEISAX BHYTPEHHETO CTPOCHHUS
Connua). ConHie 1 XKU3Hb 3eMJIU (TIEPCIEKTUBbI UCIIOIb30BAHUS COJTHEUHON
DHEPIUU, KOPOTKOBOJHOBOE U3JIyYEHUE, PAIUOU3IyUYCHHUE, KOPIIY CKYJISIPHOE
uznyuyenue, npoodnema «Connue-3emisn»). PacctosHue 10 3Be3x (onpeaeneHue
PaccTOSIHUM 1O TOJUYHBIM MapajlakcaM, BUJUMbIE U a0COJIIOTHBIE 3BE3/IHbIE
BeJnurHbl). [IpocTpaHCTBEHHBIE CKOPOCTH 3BE3]1 (COOCTBEHHBIC JIBHXKCHUS U
TaHIe€HIMAIbHbIE CKOPOCTH 3Be31, A ekt Jlomnepa u onpeneneHme Ty4eBbIX
ckopocTeit 3Be3nn). dusndeckas npupoja 3B8e31 (1[BET, TeMIeparypa, CIeKTpbl U
XUMHUYECKUN COCTaB, CBETUMOCTH, PaINyChl, MAaCChl, CpPEAHKE MIOTHOCTH). CBS3b
MeXy (PU3NYECKUMH XapaKTEpPUCTUKAMU 3Be3]] (Juarpamma «CHeKTp-
CBETUMOCTB», COOTHOLIEHUE «MacCa-CBETUMOCTBY, BPALLICHUE 3BE37] Pa3JINUHbIX
CHEKTPaTbHBIX KJIaccoB). [[BoliHbIEC 3Be3/1bI (ONITUYECKUE U (DU3UUYECKUE JBOIHBIC
3Be3/Ibl, (ONTHYECKUE U PU3NYECKHE TBOMHBIE 3BE3/1bl, OTPEECICHHBIX MacC 3B€3/1
U3 HaOJIIOJIEHUI ABOMHBIX 3B€3[], HEBUANMBIC CITyTHUKHU 3Be311). OTKpBITHE
HK30IUIAHET- TUIAHET, ABMKYIIUXCS BOKPYT 3Be3]l. DU3NUYECKHE TEPEMEHHBIE,
HOBBIE U CBEPXHOBBIE 3BE€3/1bI (LIePenabl, Apyrue Pu3nyeckue nepeMeHHbIe
3BE3/Ibl, HOBBIE U CBEPXHOBBIE).

2. Ctpoenue u 3BoJronms Beenennoii

Hamra IN'anaktuka (cocTaB - 3B€3/1bl U 3BE3/IHbIC CKOTUICHUS, TYMAHHOCTH,
MEX3BE3IHBIN ra3, KOCMUUECKHE JIydd U MarHuTHbIe noJst). Ctpoenue ["anakTukwy,
BpalleHue ['anakTuky U IBH>KEHUE 3Be3]1 B HEMl. CBEpXMACCUBHAS YEpHAs IbIpa B
uentpe ['anaktuku. Pagnonsmydenne ['anaktuku. 3araiouHble raMMa-BCIIECKH.
Jlpyrue rajakTuku (OTKPBITHE IPYTUX TAJAKTHK, ONPEACIICHHE Pa3MEPOB,
PACCTOSIHMI M MaccC rajlakTUK; MHOTOOOpa3ue TaJlakTHK, PAINOTAIAKTUKY U
aKTUBHOCTb sAJIep FaJIaKTHUK, KBa3apbl U CBEPXMACCUBHBIEC YEPHBIE JBIPBI B SIAPAX
rajakTuk). MeraranakTuka (CUCTEMbI TAJIAKTUK U KpyITHOMacIITaOHasi CTPYKTypa



Bcenennoii, pacimpenne MerarajlakTUKy, TUIIOTE3a «ropsiuer BeeneHHo»
KOCMOJIOTHYECKHE MOJIeNn BeeneHHoi, OTKPBITHE YCKOPEHHOTO PACIIMPEHUS
Mertaranaktuku). [Ipoucxoxaenue u 3BoJtoLus 38€3/1 (BO3pacT raJIakKTHK U 3BE3/,
MIPOUCXOK]ICHUE U BOJIIOIUS 3BE3], MPOUCXOKICHUE U IBOJIOLUS 3BE3]I).
[Ipoucxoxaenue miaaHeT (Bo3pact 3eMiau U Ipyrux tes COTHEUHON CUCTEMBI,
OCHOBHBIE 3aKOHOMEPHOCTH B COJIHEUHOI CHCTEME, ITEPBbIE KOCMOTOHUYECKUE
TUIIOTE3bl, COBPEMEHHBIE MPEICTABICHUS O MPOUCXOKICHHUH IIIaHET). JKU3Hb U
pa3ym Bo Bcenennoii (3Bomtonus BeeneHHOM U KU3HB, TPo0JIeMa BHE3EMHBIX
IIUBUIIM3AIIAN )

6. Ilpeamer acrpoJiorus

Yewm 3anuMaetcs actposuorus. Mcropus Bo3HUKHOBEHUS. MeTonnka
aCTPOJIOTHYECKHUX MPEACKA3aHUN. 30JMaKaIbHbIE CO3Be31s. Kak BIUSIOT
IUIAHETHI HA YEJIOBEKA.



3. TEMATHYECKOE IIJIAHUPOBAHUE

[Tpu peanuzamnuu coaepkanus 00eo0pa3oBaTEeILHON YICOHON TUCITUTUTHHBI
«Actponomus» B npenenax ocsoeHuss OIIOII CITO na 6a3e 0CHOBHOIO 00ILEr0
oOpa3oBaHMs ¢ MOJIydeHHEeM cpetHero obriero oopazosanus (ITTICC3) no
cnenuaibHocTsIM CITO 23.02.03 TexHuueckoro npoduist - MakCuMaibHas
yueOHas Harpy3ka o0y4aroniuxcs COCTaBIsIeT: 5S4 yaca, U3 HUX ayTUTOpHAs
(obs13aTenbHast) Harpys3ka odydaromuxcs — 36 4yacoB; BHEAyJUTOPHAS
camocTosATeNbHas paboTa cTy/1IeHTOB — 18 yacos.

TemaTnuecKni mJiaH

CnenuanbHoctb 23.02.03TexHudeckoe 0OCITyKMUBaHUE H

PEMOHT
Buj yue6Hoii padoTbi KoanyecTBo yacoB
Aynuropusle 3anaTusi. Conep:kanue 00ydeHust IIpodeccun CIIO
1.BBenenue B aCTpOHOMUIO 2
2. Ctpoenue ColHEYHON CHCTEMBbI 8
3.®usnyeckas npupoja ten ColHeuHOM 10
CHCTEMBI
4 Connlie U 3BE3b1 8
5.Ctpoenue u 3Bosronus BeeneHHoln 6
6. [Ipeamer actponoruun 2
Hroro 36
Bﬂeaynn'ropﬂaﬂ CaMOCTOsITeJIbHAsK paﬁoTa
IToaroToBKa yCTHBIX BBICTYIIEHUH 10 18
3aIaHHBIM T€MaM, 3Cce, JOKIa/I0B, pedepaTos,
VHIUBUYAJIBHOTO MPOEKTa C UCIIOIb30BaHUEM
HHGOPMAITMOHHBIX TEXHOJIOTHHI U JIp.
Ilpomescymounas ammecmayus 6 popme ougpgpepenyuposannozo 3auema
Bcero | 54




no cnenraibHOCTAM CIIO ecTeCTBEHHOHAYYHOTO MPOQPUIIS - MAKCUMAaJIbHAs
ydueOHasi Harpy3ka oOy4Jarouuxcs COCTaBisieT: 54 yaca, U3 HUX ayJJUuTOpHas
(oOs3aTenbHasT) Harpy3Ka oOyJaronuxcs — 36 4acoB; BHEAYy IUTOPHAS
caMocCTosITeIbHas paboTa CTy1eHTOB — 18 JacoB.

CnennanbHoctb: 19.02.10. Texnomorus npoAyKIuH 0OIIECTBEHHOTO MUTAHUS

TemMaTnyecKu mJiaH

Buj yue6Hoii padoThl KoJinuecTBo yacos
Aynuropusle 3anaTusi. Conep:kanue 00ydeHust IIpodeccun CIIO
1.BBenenue B aCTpOHOMUIO 2
2. Ctpoenne COTHEUHOW CHCTEMBI 8
3.®uznueckas npupoja tea CoaHeuHon 10
CHUCTEMBI
4 CouHIle U 3BE31bI 8
5.Ctpoenue u 3Bosronus BeeneHHon 6
6. Ilpenmer actponoruu 2
HTtoro 36
Bﬂeaynn'ropﬂaﬁ CaMOCTOsATE/IbHAasA paﬁoTa
[loaroToBKa yCTHBIX BBICTYILIEHUU 110 18
3a/laHHBIM T€MaM, 3cce, A0KIaA0B, pedepaTos,
WHJUBUIyaJIbHOTO MPOEKTA C UCIOJIb30BAHUEM
WH(GOPMAILIMOHHBIX TEXHOJIOTHH U Ap.
Ilpomescymounas ammecmayus 8 hopme ougpghepenyuposannozo 3auema
Bcero | 54

4.1IEPEYEHD IITPAKTUYECKHUX PABOT

He npenycMoTpeHsl o yueOHOMY MIIaHy.



5. lIpumepHbIe TeMbl pedepaToB 110 ACTPOHOMHUM

1. Jlerenap! 1 Mudsl Ha HEOE.
2. 3Be3/IHBIC KapPTHI K KOOPAMHATHI.

3. CYTO‘IHOC ABHIKCHUC CBCTUJI HA PA3JIMYHBIX IIHUPOTAX. OHpGI[CJ'IeHI/IG
FCOI‘p&(I)H‘IGCKOfI IMUPOTHI 110 ACTPOHOMHNYCCKHUM H3.6J'II-0I[CHI/ISIM.

4. Oxymnrtuka. BuanMmoe nBrmkenue ColrHIa

5. ABmxenue Jlynel. CoslHeUHbIE U TyHHbIE 3aTMEHMS. 6. BpeMs u kaneHaapsb.
7. CoctaB u Macitadbl COTHEYHOM CHCTEMBI.

8. Kondurypanuu u ycioBust BAAUMOCTH TIJIAHET.

9. 3akonsl Kemnepa.

10.0Omnpenenenne paccTosHUM U pa3MepoB Tea B COJIHEUHOM CUCTEME.

11./IBukeHre HeOECHBIX TEN MO IEMCTBUEM CHII TsAroTeHus. Kocmuueckue
ckopocTu u hopma opOut. Bo3myrienus B 1BuxkeHUH 1ianet. [IpunuBebl.
Omnpenenenue Macc HEOECHBIX TEJl.

12.UccnenoBanue 3eKTPOMAarHUTHOTO U3Ty4YeHUs1 HeOecHBIX Ten. Onpeaenenue
(bU3UYECKUX CBOMCTB U CKOPOCTHU JBHKCHUSI HEOSCHBIX TEJ M0 UX CIEKTpaM.

13.0011e xapakTepucTUKy ianet. @uznyeckast 00yCIOBICHHOCTh UX MTPUPOJIBI.
14.1lnanera 3ems.

15.JIyHa — eCTECTBEHHBIN CIIyTHUK 3EMJIH.

16.11nanersl 3eMHoOM rpynmnsl: Mepkypuii, Benepa, Mapc.

17.11n1aHeThl — TUTAHTHI.

18.Mautbie Tena CoaHEYHOM CUCTEMBI (aCTEPOHIBI, OOJIHIBI, METCOPUTHI, KOMETHI,
METEOPhl U METEOPHBIE ITOTOKH).

19.Counnue — Onmkanias 38e3/4a.
20.0npeneneHne pacCTOSIHUM J10 3BE3/.

21.Buaumas u abconroTHast 3Be3qHas BeamarnHa. CBeTHMOCTh 3Be31. L[Ber,
CIIEKTPBI U TEMIIEpATypa 3BE3/I.

22.]JIBoiiHbIe 3B€3/1bl. MaccChl 3BE3I.
23.Pa3Mmepsl 3Be31. [[10THOCTH X BEIIECTBA.

24 . 1ledeunpl. HoBble U CBEpXHOBBIE 3BE3/IHI.



25.BaxHeiilye 3akOHOMEPHOCTH B MUPE 3BE€3/1. DBOJIIOLIMS 3BE3/.
26.Hama ranakTuka.
27. Auddy3nas marepus

. 28.[Ipyrue 3Be3AHbIE CUCTEMBI — FAIAKTUKA



6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JESATEJIBHOCTH

CTYIAEHTOB
Cozaep:kaHue XapakTepuCTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
CTYAEHTOB (HA YPOBHE YUEOHBIX JAelicTBHIA
00y4enus ya (ua yp y a )
BBenenue B JOJI3KHBI 3HATD:
ACTPOHOMHIO

CMBICTI TIOHSITHH: aKTHBHOCTb, ACTEPOH/I, ACTPOJIOTHSI, aCTPOHOMHUS,
actpodusuka, armochepa, 00JIM I, BOZMYIIEHUS, BOCXOJ CBETHIIA,
BpallleHue HeOSCHBIX Tell, Beenennas, Bemblika, ['anakTuka,
TOPU30HT, TPaHyJIbI, 3aTMEHHNE, BUIIBI 3BE3]], 30IMaK, KaJeHAaph,
KOCMOTOHHSI, KOCMOJIOTHSI, KOCMOHABTHKA, KOCMOC, KOJIbIIA TJIAHET,
KOMETBI, KpaTep, KyJIbMHUHAINA, OCHOBHBIE TOYKH, JIMHUU U TUIOCKOCTH
HeOecHOI ceprl, MarHUTHas Oypsi, MeTaranakTuka, MEeTeop,
METEOPHUT, METEOPHBIE TEJO, AOXK/Ib, IOTOK, Mieunslil [1yTh, Mops u
Matepuku Ha JlyHe, HeOecHas MexaHUKa, BUIUMOE U peaTbHOE
JIBUKCHHE HEOCCHBIX TEJ M UX CUCTEM, 00CcepBaTOpHs, OpOUTa,
TUTAaHETA, TOJIIPHOE CUSHUE, IPOTyOepaHell, CKOTUIEHUE, CO3BE3TUS 1
WX KITacCU(UKAIHS, COTHETHAS KOPOHA, COTHIIECTOSHIE, COCTAB
CoJTHEeUHOW CHCTEMBI, TENECKOI, TEPMUHATOP, TYMAaHHOCTb, (ha3bl
Jlynsi, hoTocdepnsie pakensl, xpomocdepa, 4epHast IpIpa,
OBOJIIOIUS, SKIUITHKA, SAPO; ONMPEACIICHUS (PU3NICCKUX BEIIUMYMH:
acTpOHOMUYECKasl CUHMIIA, adesnii, OIecK 3Be3/Ibl, BO3PACT
HeOECHOTO0 TeNa, apajliake, apcek, Iepuo/l, MepUrennii, GU3NnIecKre
XapaKTEPUCTUKHU TUTAHET M 3BE3JI, UX XMMHUYCCKUI COCTaB, 3BE3/IHAS
BEJIMYWHA, PAJIUAHT, PAJNYC CBETHIIA, KOCMUYECKHE PACCTOSHUS,
CBETUMOCTB, CBETOBOM I'0JI, CKaTHE IINIAHET, CHHOOUYCCKUM B
CUJICPUYECKHIA TIEPUOJI, COJTHEUHAS aKTUBHOCTh, COJIHEUHAS
MOCTOSTHHAS, CIIEKTP cBeTAMXCS Tel COTHEUHOW CHCTEMBI; CMBICI
paboT u hopMyJIMPOBKY 3aKOHOB: Apuctoteis, [Itonemes, ["anues,
Konepnuxka, bpyno, JlIomonocosa, I'epiiens, bpare, Kemuiepa,
HeroTona, JleBepbe, Anamca, ['amnes, benononsckoro, bpeauxuna,
Crpyse, ['epummnpynra-Paccena, , Xa66na, lomnepa, @puamana,
OHHINTEHHA,

AO0JI’KHBI YMETb:

UCIOJIb30BaTh KapTy 3BE€3/IHOT0 HeOa I HAXOXKACHUS
KOOPJIMHAT CBETHJIA; BBIpaXKaTh Pe3yJIbTaThl U3MEPEHUHN U
pacyeToB B eIMHUIAX MeXyHapOIHON CHUCTEMBI; TPUBOANTH
MPUMEPHI MPAKTHYECKOTO UCTIOIB30BaHUS aCTPOHOMHYECKUX
3HaHWI 0 HEOECHBIX TeJlaX M UX CUCTeMaXx; pelaTh 3a/1a4d Ha
PUMEHEHHE U3YYSHHBIX aCTPOHOMHYECKHX 3aKOHOB;
OCYILECTBIISATH CAMOCTOSITENLHBIN MOUCK HH(OpMAIH
€CTECTBEHHOHAYYHOT'O COJIEPKaHMS C HCIIOJIb30BaHHEM
Pa3IMYHBIX UCTOYHUKOB, €€ 00pabOTKy U MpE/ICTaBICHUE B
pasHbIX (popmax.




7. YYEBHO-METOAUYECKOE U MATEPUAJIbBHO- TEXHUYECKOE
OBECHEYEHUE TPOI'PAMMBI YYEBHOM JJUCITUTIINHBI
«ACTPOHOMUSA»

Jlist peanuzanuy NporpaMMbl IUCHMILIMHBI UMEETCS! B HAJTMYUU YY€OHbIN KaOUHET
o01reo0pa3zoBaTeabHON TUCIUIUTMHBI « DU3HKA U aCTPOHOMUS
€CTECTBEHHOHAYYHOTO TIPO(HIIA .

OobopynoBanue yueOHOro kaduHera:
- IOCKa ay/IUTOpHas;

- IIOCAA0YHBIC MCCTA I10 KOJIUICCTBY 06y‘laIOIHI/IXCH; - pa60qee MCCTO
MpCrnoaaBaTclIA;

- creHp 1o Th;

- HarJIsiAHbIE TTOCOOUSI.
TexHuveckue cpeacTBa 00y4eHus :
- DKpaH;

- KOMITBIOTED;
- MYJIbTUMEAUNHBINA IIPOEKTOP;

- MyJbTUMEAUNHBIE 00yYarolne MaTePUabI.
MarepuajibHO-TeXHH4YECKO0e o0ecrieueHne yueOHOro nmpoiecca
1. CiekTpoCKoTII.

2. Mopnens HeGecHOM cepsl.
3. 3Be3/IHBIH TTI00YC.

4. I'nobyc JlyHbl.

12.I1Ix0BHBIN aCTPOHOMUYECKUH KalleHAaph (Ha TEKYIIUI Y4eOHBINH TO).
Harasigable mocoous

1. Bcenennasl.

2. CounHLe.

3. Ctpoenue ConHua.

4. IInaHeThl 36MHOM TPYIIIHI.

5. Jlyna.



6. IInaneThI-TUTaHTHI.

7. Mansie Tena CoJITHEUHON CHCTEMBI.

8. 3Be31bI.

9. Hama I"amakTuka.

10. Ipyrue ranakTuku
Pexomenayemas sureparypa.

OCHOBHBIE UCTOYHUKH JJIs1 OOYHAIOIIUXCS:

1. Boponuos-BenssimunoB b. A., Ctpayrt E. K. yueOHuk «Actponomus. bazossiii
ypoBeHb. 11 kmace». M.:lpoda, 2015r;

I[OHOJ'IHI/ITCJ'IBHBIe HUCTOYHHNKH HJIA o6yqa101u1/1xc;1 .

1. benonyukun B. E. Kennep, HetoToH 1 Bce-Bce- Bee... — Broin. 78. — M.: U3a-

B0 «Haykay». ['maBHas penakuus pu3nKo-MaTreMaTH4ecKoi murepatypsl, 1990. —
(KBanr).

2. l'amaktuku / pea.-coct. B. I'. Cypaun. — M.: ®uszmatnur, 2013.

3. T'amoB I'. ITpukitouenust muctepa TomrkuHca. — Bein. 85. — M.: Bropo
Ksantym, 1993. — (KBaHT).

4. T'openuk I'. E. HoBbl€e clioBa HAyKH — OT MasiTHUKA [ "anuiiess 10 KBaHTOBOM
rpaButaunu. — Bein. 127. [Ipunoxenue k xxypHaity «KBant», Ne 3. — M.: U3n-Bo
MIIHMO, 2013. — (KBaHT).

5. Ay6kosa C. U. Uctopuu actponomun. — M.: bensiii ropo, 2002.

6. Makcumaues b. A., Komapos B. H. B 3Be3nnbpix nabupunrax: OpueHTUpPOBaHHUE
no HeOy. — M.: Hayka, 1978.

7. Cypnun B. I'. 'anaktuku. — M.: ®usmarnur, 2013.

8. Cypaun B. I'. Pa3zsenka nanexkux minaner. — M.: ®usmatiut, 2013.



OCHOBHBIC UICTOYHUKH JJI TIpCrioaaBaTeIIs:

1. ITpukaza Munoopuayku Poccun ot 07.06.2017 Ne506 «O BHECeHUN U3MEHEHU
B (heepabHBIA KOMIIOHEHT TOCYIapCTBEHHBIX 00Pa30BaTEIHHBIX CTAHIAPTOB
HayaJbHOI'O OOIIEro, OCHOBHOTO OOIIETO U CpeaHero (IMOJHOT0) 00I1Iero
o0Opa3oBaHus, YTBEPKICHHBIN MTpHKa3oM MHUHUCTEPCTBA 00pa30BaHUS
Poccuiickoit @enepamuu ot 5 mapta 2004 r. Ne 1089»

2. BoponnoB-BenbsmunoB b. A., Ctpayt E. K. yue6Huk «ActpoHomusi. ba3osiii
ypoBeHb. 11 kmacey». M.:JIpoda, 2015r;

3. [Iporpamma: Actponomus. ba3zoBsiit ypoBens. 11 kiacc : yaeOHO-METOAMYECKOE
nocobue / E. K. Crpayr. — M. : [Ipoda, 2017.

4. Meroauueckoe nocoodue k yueonuky b. A. Boponiosa-Benbsimunona, E. K.
Crpayta «Actponomus. ba3ossiit yposens. 11 knace» / E. K. Crpayr. — M. :

Hpoda, 2013.

5. Actponomus. 11 kiacec. Meroanueckoe nocodue k yueouuky b. A. Boponiosa-
Benbsamunona, E. K. Ctpayra «ActporHomusi. ba3oBeiit ypoBens. 11 kimace» /M. A.
Kynam. — M. : JIpoda, 2018

. 6. l'anmyzo U.B., 'onyGeB B.A., lllum6anes A.A. «Actponomus. 11 kiacc.
[IpakTrueckue pabOTHI U TEeMaTHYECKUE 3aanus» ABepcas, 2014

JlonoaHUTENBHBIE MCTOYHHUKY IS ITPENOIaBATENS :
1. Yapyrun B.M Yuebnuk «Actponomus. 10-11 kmaccsl.» . M.: Cdepa, 2018

2. CruBen Mapan Actponomus s "daiiHukoB". M.: [Inanektuka, 2004. 3.
Atnac 3Be3qH0r0 HeOa. Bee co3esznus ot CeBepHoro u HOxHoTo nosymapuii ¢
noapooupiMu kKaptamu. [llumbanes A.A. MHu.: Xapgect, 2004

. UaTepHeT-pecypcesl:

1. Actpodusudeckuii mopran. HoBoctu acrponomun. http://www.afportal.ru/astro
2. Bokpyr cBeTa. http://www.vokrugsveta.ru

3. MKC omnmaita. http://mks-onlain.ru

4. O0mEepoCCUicKil acTpoHOMUYEeCKUH TopTad. http://actpoHomust.pd

5. Poccwmiickas actpoHOMUYecKas ceTb. http://www.astronet.ru



http://www.vokrugsveta.ru/
http://mks-onlain.ru/
http://??????????.??/
http://www.astronet.ru/

6. Ce3onbl roga. Beenennas, minaneTs! u 38e3b1.http://ce30HbI-
roga.pd/mianeTe%201%2038e3161. HtmMI



