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1.MACIIOPT PABOYEHN ITPOI'PAMMBI OBIIIEOBPA30OBATEJIBHOI'O YYEBHOI'O
INPEAMETA OVYIIL.0 AcTtpoHomusi
1.1. O6aacTh npuMeHeHHs padoyeil MporpaMmbl



Pabouast mporpamma o61meo6pazoBatenpHoro yueonoro npeamera OVYIL.08 ActpoHOoMHS SIBIASETCS 9acThIO
OCHOBHO mpo(eccHoHaIbHOM 00pa30BaTeIbHON MPOTrpaMMbl MOATOTOBKHU CIEIUAINCTOB CPEIHEro 3BEHa
no crienraibHocT 35.02.05 Arponomus

1.2. MecTo AUCHMIUVIMHBI ACTPOHOMHSI B CTPYKType OCHOBHOM mNpodecCHOHAIbHOMI

o0pa3zoBaTeJTbHOH MPOrPaMMbI:
Oo6meobpazoBarenbHblil yueOnslil npenmer OVYIL.08 ActpoHomust

1.3. Hean u 3apaum y4eOHOH AUCHUIIMHBI — TPeOOBAaHMA K pe3yabTaTaM OCBOCHHA

JTUCIUIIJIMHBI:

OcBoenue conepxanust OYIL.08 ActpoHomus obecrieunBaeT JOCTHKEHHUE CTYJICHTaMH CJICIYIOIINX
pe3yJibTaTOB:
* TUYHOCMHDBIX
— YYBCTBO TOPJIOCTU U YBAXKCHUS K UCTOPUH U IOCTHXKEHHUSIM OTEYECTBEHHOM aCTPOHOMHYECKON HAYKH;
— TOTOBHOCTh K TIPOJODKCHHUIO OOpa3oBaHWs W TMOBBINICHUS KBaIM(HUKAIMKM B W30paHHOMN
po(ecCHOHATLHON JEATSIILHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM ACTPOHOMHYECKHUX KOMIICTEHITUH B
3TOM;
— YMEHHUE HCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON ACTPOHOMMYECKOM  HAYKM M TEXHOJIOTMM IS
MOBBILIECHUS COOCTBEHHOT'O MHTEIJIEKTYaIbHOTO PAa3BUTHSI B BHIOPAHHOM MpodeccnoHalbHOM 1eTeNbHOCTH;
— YMEHHE CaMOCTOSITENIbHO OOBIBATh HOBBIE ISl ce0si aCTPOHOMUYECKHE 3HAHUS, HCIOIb3YS ISl STOTO
JOCTYIHbIE HCTOYHUKHU UH()OPMAIIHH;
— YMEHHE BBICTPaNBaTh KOHCTPYKTHUBHBIE B3AMMOOTHOIICHHUS B KOMaH/I€ IO PEIICHUIO O0IINX 3a/1a4;
— yMEHHUE YIPaBIATH CBOEH [O3HABAaTEIbHON JEATEIbHOCTHIO, TPOBOJUTH CAMOOILICHKY YpPOBHS
COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHS;
* MENHCNPEOMEMHDBIX .
— UCIOJIb30BAaHUE PA3JIUYHBIX BUJIOB MIO3HABATEIBLHOMN ACSITEIBHOCTHU ISl pEHIEHUSI aCTPOHOMUYECKHUX
3a/1a4, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOCHHS, ONTMCAHUS, U3MEPEHUS, SKCIIEPUMEHTA)
JUTSL U3YYEHHMSI PAa3JIMYHBIX CTOPOH OKPY’KAIOIIEH 1eCTBUTEIbHOCTH;
— HCIMOJb30BAaHUE OCHOBHBIX MHTEJIEKTYAIbHBIX OMEepalliii: TOCTAHOBKH 3a7a4u, (OpMYIUPOBAHUS
TUTIOTE3, aHAIM3a U CUHTE3a, CPaBHEHUsI, 0000IICHHS, CUCTEMAaTH3allUH, BBISIBIICHUS IPUYHUHHO-
CJIEJICTBEHHBIX CBS3EH, MOMCKA aHAJIOTOB, (POPMYITHPOBAHUS BBIBOJIOB ISl U3YUCHUSI PA3TMYHBIX CTOPOH
ACTPOHOMHUYECKUX OOBEKTOB, SIBJICHHUI U MPOIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOIMMOCTh CTATIKUBATHCS
B IpodeccruonanbHoil chepe;
— yYMEHHUE TeHEepHPOBaTh UJICU U ONPENEIATh CPEACTBA, HEOOXOIUMBIC IS UX peaTU3allHH;
— yYMEHHE HCMOIb30BaTh PA3TUYHBIE HICTOYHHUKY JIJISl TTIOTY4YeHHS] HH(POPMAIINH, OIICHUBAThH €€
JIOCTOBEPHOCTH;
— yYMEHHUE aHAJM3UPOBATh U MPEICTABIATh HHPOPMAIIHIO B pa3IMYHBIX BHJIAX;
— yMeHHE MyOJIUYHO MPEACTABIISTH PE3yIbTaThl COOCTBEHHOTO MCCIICIOBAHMS, BECTU JTUCKYCCHH,
JIOCTYITHO ¥ TAPMOHUYHO COYETast COAEPKaHue v (OPMBI IpeICTaBIsIeMOr HH(POpMaInu;
* npeoMemmubIx:
— ¢(hOpMHUPOBAHHOCTD MPECTABICHUIN O POJIA U MECTE aCTPOHOMHUHU B COBPEMEHHOMN HAyYHOH KapTHHE
MHUpa; TOHUMaHue (PU3NIECKOMN CYITHOCTH HaOJI01aeMbIX BO BeeneHHOM SBICHMI;

— BIIQJICHUE OCHOBOIIOJIATAOIIUMH aCTPOHOMHYECKUMHU TTOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU 1
TEOPUSMH; YBEPEHHOE HCIIOJIb30BAHIE TEPMUHOJIOTUU M CHMBOJIUKH;

— BIIa/ICHUE OCHOBHBIMU METO/IaMH HAYYHOTO MTO3HAHUS, HCIIOJIb3YEMbIMH B aCTPOHOMHHM: HAOJIIOICHUEM,
OIMCaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

— c(hopMUPOBAHHOCTh YMEHHUS 00pabaThIBaTh pe3yIbTaThl U3MEPEHUH, 00HAPYKUBATh 3aBUCUMOCTb



MEXy aCTPOHOMHYECKUMHU (PU3UIECKUMHU BEIMUYNHAMU, OOBSCHSTH TOJTyUYE€HHBIE PE3yJbTaThl U IeTIaTh
BBIBOJIbI;

— ¢c(hOpMHUPOBAHHOCTh YMEHHUS pelIaTh 3aa4H;

— cOpMUPOBAHHOCTHh YMEHUS MPUMEHSThH TIOTyYEeHHBIC 3HAHUS JUISI OOBSICHEHUS YCIOBHIA MPOTEKAHUS
(bu3HUYECKUX SIBICHUN B IPUPOJIC, TPOPECCHOHATBHOU cepe U I MPUHSITHS MPAKTUICCKUX PEIICHUN B
IMOBCEAHEBHOM JKU3HU;

— cOpMUPOBAHHOCTH COOCTBEHHOH MO3UIINY TTO OTHOIICHHUIO K HH(POPMAITHH, MTOJIy4aeMOM U3 Pa3HBIX
HCTOYHHUKOB.

1.4.PexoMeHnyeMoe KOJIUYECTBO YACOB HA OCBOeHHe YUeOHOI0 mpeaMeTa:
MaxkcuMmanbHas yueOHasi Harpy3Kka oOyuaromerocs — 36 4yacos.
OO6s3arenbHas ayauTopHas yueOHast Harpy3ka — 36 4acos.

2.CTPYKTYPA U COAEPKAHUE YYUEBHOI'O 001meo0pa3oBaTeibHOT0 y4e0HOT0
npeamera OYIL.0 Acrponomust
2.1. O0bem yueOHOro npeamMera M BUAbI y4eOHOM padoThl

Bup yueOHoI padoThI Oo6bem yacoB
MaxkcumanbHasi yueOHasi HArpy3Ka (Bcero) 54
O6s13aTesIbHAS AYIMTOPHANA YueOHasi Harpy3Ka (Bcero) 36

B TOM 4YHCIJIC: -

nabopaTopHbIe paboThI -

MPAKTUYECKUE 3aHATHUS -6

KOHTPOJIbHBIE pa0OThI -

CamocTosiTenbHas paboTa oOy4daroierocs (Bcero) 18

Hrorosas arrecranus B popme nudpepeHuupoBaAHHOTO
3ayera




3.2. TEMATUYECKHUM IIJIAH OVIL.08 ACTPOHOMUSI

KomnuectBo
ayJ. 4acoB
HaunmenoBanue pa3ienoB U TeM 36
=
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1 2 3
Tema 1.IIpeamer acTpoHOMUU 2
Tema 2.0CHOBBI TPAKTUYECKON aCTPOHOMUU 6 6
Tema 3.Ctpoenue CollHEeYHON CUCTEMBbI 2
Tewma 4.3aKk0HBI IBUKEHUST HEOECHBIX TN 4
Tema 5.1Ipupona ren CosiHeUHON CUCTEMBI 8
Tema 6.CouHIie 1 3Be3b1 6
Tewma 7.Hama ["anaktuka — Muneunsiii [Tyt 2
Tema 8.Ctpoenue u 3BotONNs Beenennoi 2
Tema 9.0Kuznb u pazym Bo Beenennoii 2
JAuddepeHunpoBaHHbIN 3a4eT 2
Bcero mo qucuuninHe 36




4. COAEP)KAHUE YYEBHOI'O MATEPHAJIA OYIIL.08 ACTPOHOMMUA

HaumenoBaHue Conep:xanue yueOHOro MaTepuasia, KOHTPOJIbHbIE, 1a00pATOPHbIE H MPAKTHYECKHEe PA0OTHI O0beMm | YpoBeHb
pa3/1esioB U TeM 4acoB | OCBOEHMA
1 2 3 4

Tewma 1.IIpenmer Coaep:xanue yueOHOIr0 MaTepuaJia: 2 2
aCTPOHOMHUU 1. ActpoHomusi, ee CBsI3b C IpYrUMH HayKaMu. PoJib acTpoHOMUU B pa3BUTHH LUBHIK3aLUU. CTPyKTypa

u MacmTadsl Beenennoit. OCOOCHHOCTH aCTPOHOMHUYECKHX METOJIOB HccleoBanus. HazeMHbie

KOCMUYECKHE TEJIECKOIIbI, MPUHITUI X pa0oThl. BCEeBOIHOBAsI aCTPOHOMMUS: JIEKTPOMATHUTHOE

U3ITy4yeHHe KaKk UCTOYHUK nHpOopMauu o HebecHbIX Tenax. [IpakTuueckoe npuMeHeHe

aCTPOHOMHUYECKHX MCCIEN0BaHUM. MIcTOpUs pa3BUTHs OTEYECTBEHHONM KOCMOHABTUKH. [IepBbIii

UCKyCCTBeHHBIN cnyTHUK 3emuu, nojet FO. A. I'arapuna. JlocTrykeHus: COBpeMEHHOW KOCMOHABTHKHI
Tema 2.0OcHOBBI CojepixaHue y4e0HOIr0 MaTepuaJa: 6 2
MIPaKTUYECKON 1. 3Be3bl u co3Be3aus. Bunumas 3Be3anas Benuunaa. HebecHas chepa. Ocobbie TOUku HeOCCHOM
ACTPOHOMHUHM cdepol. HeGecHbie koopauHaThl. 3Be3/AHbBIE KapThl. BunnMoe nBHKeHNE 3B€3]1 HA pa3TUUYHbIX

reorpaduueckux muporax. CBsi3b BUIUMOTO PACTIONOKEHUsT 00BEKTOB HA HEOE U reorpaduuecKux

KoopauHat HaOmoaarens. KynbMuHanus cBeTul.

2. BugnMoe roguuHoe nrkenre ConHIa. DKIIUIITHKA.

3. Bunumoe asuxenue u ¢asbl JIynsl. 3atmenus Connua u JIynsl. Bpems u kanennapb
Tewma 3.CtpoeHue Conep:xkanue y4eOHOro MaTepuaJia: 2 2
CoHEeYHOM CUCTEMBI 1. Pa3zButue npeacTaBiIeHUIl O CTpOeHUU MUpa. ['eorieHTprdeckas cucreMa Mmupa. CTaHOBJIEHHE TeIHO-

IEHTPUYECKON crcTeMbl Mupa. Konduryparuu miaHeT ycioBust UX BUIUMOCTH. CHHOAMYECKUAN U

cuZiepudecKuil (3B€3IHBIN) MeproIbl OOpaleHHs TIIAHET.
Tema 4.3ax0oHBI Conep:xkanue y4eOHOro MaTepuaJia: 4 2
JBUKEHHS] HEOECHBIX 1. 3akonsl Kernepa. Omnpenesnenue paccTossHui 1 pazmMepoB Tei B COTHEYHOH CHUCTEME.
Tel ["opr30oHTaNBHBIN MTapaIakc.

2. JIBrkeHre HEOECHBIX Tell MO AeHCTBHEM Chl TAToTeHus. OnpeeneHrne Macchl HEOECHBIX Tel.

JIB>KeHNEe NCKYCCTBEHHBIX CITYTHHUKOB 3€MJIM M KOCMHYECKHUX ammapaTtoB B COTHEYHOM CHCTEME.
Tewma 5.IIpupona ten Coaep:xanue yue0OHOro MaTepuaJia: 8 2

CoJIHEYHOU CUCTEMBI

1. Connevnas cucTemMa Kak KOMIUIEKC T, UMEIOIITUX 00IIee MpoucxoxaeHue. 3emis u Jlyna — nBou-
Has naHeta. Kocmuueckue nyuun. Mccnenosanus JIyHbl kocMudeckuMH anmnaparamu. [lunotupyemelie
noJieTsl Ha JIyHy.

2. Ilnaners! 3emHoM rpynnsl. [Ipupona Mepkypus, Berneprl u Mapca.

3. Il1aHeThI-TUTaHThl, UX CHYTHUKHU U KOJIbIIA.

4. Mansie Terna CoIHEUHOM CHUCTCMBI:aCTCPOUIbI, IINIAHCTBI-KAPJIMKHU, KOMCTbI, MCTCOPOUIbI.




MeTteopsbl, 6011l 1 METEOPUTHI. ACTEPOUIHAS OTTACHOCTD.

Tema 6.CounHie u
3BE3 MBI

Coaep:xanue yueOHOIro MaTepuaJia:

1. U3nydenue u temnepatypa Connna. CocraB u crpoenue CoiiHia. MeToabl aCTpOHOMHUYECKUX
MCCJIEI0BAHM; CIEKTPaIbHBIN aHanu3. GU3NUecKue METO Ibl TEOPETUUECKOTO UCCIIEA0BAHMS. 3aKOH
Credana—bonbumana. Mcrounuk sueprun ConHna. Atmochepa Comnna. ComHedHasi akTHBHOCTD U €€
BiusiHUE HA 3emunto. Posb maruutHbix noseit Ha Connie. CoIHEYHO-3€MHBIE CBSI3H.

2. 3Be3/1bl: OCHOBHBIE (PM3UKO-XMMHUYECKUE XapaKTEPUCTUKH U UX B3aUMOCBA3b. [ '0aMuHbI Mapaiakce
U pacCTOsHUA 10 3Be3. CBETUMOCTb, CIIEKTP, LIBET U TEMIIEpaTypa pa3IndYHbIX KJIACCOB 3Be31. DPdekr
Homutepa. Jlnarpamma «CIeKTp — CBETUMOCTbY («IIBET — CBETUMOCTBY»). Macchl U pa3Mepsbl 3BE31.
JIBoliHBIE U KpaTHBIE 3Be3/1bl. [ paBuTaliMoOHHBIE BOJIHBL. Moaenn 3Be3 1.

3. [lepemennbie u HecTanmoHapHbIe3Be3bl. Lledgennpr — masiku BeenenHoi. DBononus3Be3
pa3InyHOM Macchl. 3aKOH cMmenieHus: Buna.

Tema 7.Haima
T'amakTuka —
Maieunsiii [yt

Copaepxxanue y4e0HOro MaTepuaJa:

1. Hama 'anaktuka. Ee pa3mepsl u cTpykTypa.3Be3iHble ckorieHus. CnupanbHble pykasa. Sapo
[Nanaxktuxu. O6nactu 3Be31000pa3zoBanus. Bpamenunel anaktuku. IIpodiaema «CKpbITOMH» Macchl
(TemHasiMaTepHs).

Tewma 8.Ctpoenue u
sBoroMs Beenennon

Coaep:xanue y4e0HOro MaTepuaJia:

1. Pa3znooOpa3ue mupa ranaktuk. KBazapsl. CKOTUICHHS ¥ CBEPXCKOIUIEHUS raiakTuK. OCHOBBI COBpe-
MeHHOM kocMonoruu. «KpacHoe cMenienne» u 3akoHXab0:ma. DBomronus Beenennoit. Hecranimonapuas
Bcenennas A. A. ®puamana. bonbioit B3psiB. PennkToBoe n3nyueHue. Y CKopeHue paciiupeHust
Bceenennon.«TeMHast JHEPTUSA» U aHTUTATOTECHHUE.

Tema 9.Kuzsp u
pa3ym Bo Bceenennon

Coaep:xanue yue0HOro MaTepuaJia:

1. [TpobGneMa cyIiecTBOBaHUS KU3HHU BHE 3eMJTU. Y CIIOBHSI, HEOOXOIUMBIE JIJIsI PA3BUTHS )KU3HU.
[Toucku xu3HM Ha miaHeTax CoaHeyHoU cucteMbl. CI0KHbIE OPraHUYECKUE COEIMHEHHS] B KOCMOCE.
CoBpeMeHHbBIE BOBMOYKHOCTH KOCMOHABTHUKH M PAIH0aCTPOHOMUU TSI CBSI3U C JPYTUMHU
nuBWIM3aUsAMU. [11aHeTHbIe cucTeMbl y Ipyrux 3Be31. UenoBeuecTBO 3a4BISIET O CBOEM
CyILIECTBOBAHUH.

Ju¢depeHupoBaHHBIN 3a4eT

Hroro

36

I[J'I}I XapPaKTCPUCTHKHU YPOBHA OCBOCHUA yqeGHoro MaTcpHajia UCIIOJIb3YIOTCA CICAYHOIINEC 0003HAYCHHS:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE JIEITEILHOCTH 10 00pa3Ily, HHCTPYKIIMH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBITTOJTHEHHE ICATEIIEHOCTH, pEIIeHHE MTPOOJIEMHBIX 3a71a4)




4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OVYIIL.08 ACTPOHOMMUA

Pe3yabTarnl 00yyeHus
(oCBOEHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

®opMbI U METOAbI KOHTPOJIS

1

2

B pezynomame uzyuenus acmponomuu Ha 6a3080m ypoHe 00VHAOWULICS OOJIHCEH

3HATH/IOHUMATh

* CMBICJI TIOHSITHI: TE€OLIEHTPUYECKAs 1 TeIIMOICHTPUYECKasi CUCTEMA, BUMMAs 3BE3/IHAs BEJIMUMHA, CO3BE3IHE,
MIPOTUBOCTOSIHUS U COSIMHECHHUS IIJIAHET, KOMETA, aCTEPOUJI, METEOP, METCOPHUT, METCOPOU/I, IIAHETA, CITyTHUK, 3BE3/1a,
ConHeunas cucrema, I anakTuka,

Bcenennas, BceMupHOE 1 TIOSICHOE BpPEeMs, BHECOJIHEUHAS IUTIaHETa (PK30IUIAHETa), CIIEKTpaTbHAS KJTacCHU(UKAIIHS 3BE3],
napaJuiakc, peIMKTOBOE u3nydeHue, bonpinoii B3poiB, uepHas nbipa;

* CMBICIT (PU3WYCCKUX BEJIMYUH: TIAPCEK, CBETOBOM IO/, ACTPOHOMHYECKAS SAMHMIIA, 3BE3AHAS BEITUIHHA;

* CMBICT (PU3UYECKOT0 3aKkoHa Xab0:a;

* OCHOBHBIE 3TaIlbl OCBOCHHSI KOCMUYECKOTO IMPOCTPAHCTBA,

* TUITOTE3bI TPOUCX 0K IeHUsT COTHEUHON CUCTEMBI,

* OCHOBHBIE XapaKTEPUCTUKH U cTpoeHHe CoHIA, COTHEYHOU aTMochepsr;

* pa3mepsl [ 'anakThky, mojiokeHue U nepuo; oopamieHus CoHIIa OTHOCUTEIBHO IIEHTpa

I'amakTukwy;

YcrHblit onpoc.

[TucbmMeHHbIe UHIUBUIYATbHBIE U
IPYIIIOBBIE 3aJaHUSI.
TectupoBanue.

Pemrenue 3agau.

Brinonnnenue u npe3eHTanus
IIPOEKTOB

yMeTh

® HpI/IBOI[I/ITI) anMepH: pOJ'II/I aCTpOHOMI/II/I B paSBI/ITI/H/I OUBUWIN3allUNU, UCIIOJIB30BaHUA METOJ0B I/ICCJ'IG)IOBaHI/Iﬁ B
ACTPOHOMUHU, PA3INYHBIX TUATIA30HOB JIEKTPOMArHUTHBIX U3TYYSHHH [T monydeHus nadopmannu 06 o0bekTax
BcenenHnoii, nomy4yeHus: acTpOHOMUYECKONH HH(OPMAIIMHU C IIOMOILbI0O KOCMUYECKUX alllapaToB U CIEKTPAIbHOTO
aHaIIM3a, BIUSHUS COTHEYHOM aKTUBHOCTH Ha 3eMIIIO;

* OIIMCBIBATH U OOBSCHATH: pa3InyMsl KaJleHJapei, YCIOBUsI HaCTYIJICHUS! COJTHEUHBIX U JIYHHBIX 3aTMEHUH, (a3l JIyHbI,
CYTOYHbBIE IBUKEHUSI CBETHUJI, IPUUMHBI BOSHUKHOBEHHUSI IPUITMBOB U OTJIUBOB; MPUHIIMII IEHCTBUS ONTHYECKOTO
TCJIECKOIIa, B3aUMOCBA3b (1)I/ISI/IKO-XI/IMI/IT-I€CKI/IX XapaKTepI/ICTI/IK 3B€3/ C UCIIOJIb30BAHUEM I[I/Ial"paMMI)I «OBET —
CBETUMOCTBY, (DU3UYECKHE IPUYUHBI, OTPEICNIAIONINE PABHOBECHE 3B€3/1, UCTOYHUK YHEPTHH 3BE3]] i POUCXOKICHHE
XUMHUYECKUX JJIEMEHTOB, KpacHOE CMeITeHue ¢ momoIbo 3¢ dekra Jlomnepa;

* XapaKTepU30BaTh OCOOCHHOCTH METO/I0B MTO3HAHKS ACTPOHOMUH, OCHOBHBIE 2JIEMEHTHI U CBOWCTBA TuTaHeT CONTHEUHOM
CHUCTEMBI, METO/IbI onpeﬂ;eﬂeHm[ paCCTOﬂHI/II\/’I " JII/IHefIHI)IX pa3MepOB HG6€CHBIX TEJI, BOSMOXXHBIC IyTHn OBOJIFOIITUHA 3BE3[]
pa3IUYHOMN MaccChl;

* HAXOJUTh Ha HeOe OCHOBHBIE co3Be3us CeBepHOTO MoJymapus, B ToM uucie: bonpmas Mensenuiia, Manas
Mensenuna, Bononac, Jlebens, Kaccuones, OpuoH; camble sipkue 3Be3/bl, B ToM uncie: [lonspHas 3Be3na, Apktyp, Bera,
Kanemnna, Cupuyc, berensrerise;

* UCIOJIH30BATh KOMITBIOTEPHBIE MPUIIOKEHUS IS onpeneneHus nonoxenus Connua, JIyHsl u 38e3/1 Ha m00y10 1aty u
BpeMs CYTOK JIJISI TAHHOT'O HACEJICHHOTO MTyHKTA;

VYcTHBIN ompoc.

[TrceMeHHbIE UHAUBHUIYAJIbHBIE U
IPYIIIOBBIE 3aIaHMUS.
TectupoBanue.

Pemenue 3anau.

BrinosiHeHue u nipe3eHTanus
IIPOEKTOB




* UCTOJIH30BATH MPUOOPETECHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOM JESITETHHOCTH U TIOBCETHEBHOMN JKU3HU IS
ITOHMMAaHHS B3aUMOCBSI3U aCTPOHOMUU C IPYTMMH HAYKaMH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 ACTPOHOMMUH;
OTJENICHHS €€ OT JUKCHAYK; OLEHUBaHUs HH(pOpMaIy, coaepxaieiics B cooduennsx CMU, Uatepuere, HayqHO-
IOIYJISIPHBIX CTaThsIX.

Conep:xkanue
o0y4eHust

Pe3ysabTarsl yueOHOH AeSITEJbHOCTH 00YYAKOIUXCS

®opMbI U METOAbI KOHTPOJIS

[Ipeamer
aCTPOHOMUU

YMenue

o (opMynHpOBaTh MOHATHE IIPEAMET ACTPOHOMUNY; JOKA3bIBaTh CAMOCTOSITEIBHOCTh U 3HAYMMOCTh
aCTPOHOMUU KaK HayKH;

o YMEIOT OOBACHATh NPUUYMHBI BO3HUKHOBEHHUS M Pa3BUTHUS ACTPOHOMMHM, IMPUBOJIUTH MPUMEPHI,
MIOATBEP K IAOIIUE JIaHHbIE TPUUMHBI; WJUTFOCTPUPOBATh IPUMEpPaMH MPAKTUYECKYIO HAIPABIECHHOCTh
aCTPOHOMMH; BOCIIPOM3BOJIUThH CBEACHHUS MO MCTOPUM PA3BUTHUS aCTPOHOMHUH, €€ CBS3SAX C JIPYTUMHU
HayKaMmu,

« (opMynMpOBaTh BBIBOABI 00 OCOOCHHOCTSIX AaCTPOHOMHUHU KakK HAayKH; MPUOJIMKEHHO OLIEHUBATh
YIJIOBBIE PAcCTOSHUS Ha HeOe; Kiaccu(UIUpPOBaTh TENECKOIbI, UCIONb3Ys pa3iMyHble OCHOBAHUS
(KOHCTPYKTHBHBIE OCOOCHHOCTH, BHJ MCCIEIYyEeMOro CHEeKTpa M T. 1.); paboTaTh ¢ uHpopMmauuei
HAy4YHOTO COJICPKaHMUS;

« M300pa)kaTh OCHOBHBIE KPYI'H, JIMHUM U TOYKH HeOEecHOHN cdepbl (MCTUHHBIA (MaTeMaTHUYECKUNA)
TOPU30HT, 3€HUT, HaJUp, OTBECHAs JIMHUS, a3UMYT, BBICOTA); (OPMYIUPOBATH MOHATUE «HEOECHas
chepa»; HCIONb30BaTh IIOJIyUEHHbIE paHee 3HAHMA U3 pazaena «OnTuueckue SBICHUS» IS
00BSICHEHUS YCTPOUCTBA U MPUHIIUIA PAOOTHI TEIECKOIA.

OcHoBBI
[IPaKTUYECKOU
aCTPOHOMUU

YMenue

o (opMmynHpoBaTH TMOHSATHE «CO3BE3NUE», OMPEACNATh TOHATHE «BHIWMMAs 3BE3/IHAs BEIHUYMHAY,
OTIPEIEIATh PA3HUITY OCBEIICHHOCTEH, CO3/1aBaéMbIX CBETHJIAMH, TI0O H3BECTHBIM 3HAYCHUSIM 3BE3IHBIX
BEJIMYMH; UCIIOJIH30BATh 3BE3/THYIO KapTy JIJIsl TOMCKA CO3BE3IUi U 3Be3]] Ha HeOe;

¢ XapakTepU30BaTh OCOOCHHOCTH CYTOYHOTO [IBFDKCHHS 3B€3]] Ha PAa3IMYHBIX TreorpaduuecKux
HIHpOTaX 3eMJ'II/I, AHAJINTUYCCKHN O0KAa3bIBATH BO3MOXHOCTH BHSyaHBHOFO Ha6J'IIO)IeHI/I$I CBCTHJIAa Ha
oTpeeNeHHoM reorpaduueckoil muporte 3eMi;

YCTHBIH OIPOC;
caMmocTosiTenbHas pabora
oOyyJaromerocs,

paboTa Mo KapToukam;
KOHTpOJIbHas paboTa;
9K3aMeH
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« (opMynMpOBATH OINpPEACICHUS TEPMHUHOB M TOHSITHH «BBICOTA 3BE3AB», «KYJIbMUHAIH,
OOBSICHATh HaOJIOIaeMble HEBOOPY)KEHHBIM TJ1a30M JABIOKEHHsS 3Be3q u CoONHIA Ha pa3iIMyHBIX
reorpaUueCcKuX MUPOTaX;

« (opmynHpoBaTH BEIBOJBI O MPUYMHAX PA3TUYHON MPOJOJKUTEIFHOCTH JTHS U HOYH B 3aBUCHIMOCTH
OT IIHUPOTHI MECTHOCTH; MPOBOJUTH aHAIM3 BHJA 3BE3JHOTO Heba C MCIOJIB30BAHWEM IOABMKHOMN
KapThl, UCXOS U3 BPEMEHH TO1a;

« BOCIIPOU3BOJHMTH OIPE/ICICHUS TEPMUHOB U TMOHATHUS <OKIUITHKA», OOBACHATH HAONIOAEMOE
nBrokeHre CollHIa B TEYCHHUE TOJIa; XapaKTepH30BaTh OCOOCHHOCTH CYTOYHOTO ABrKeHHst ColHIa Ha
MOJIFOCaX, 9JKBaTope W B CPEIHUX MIMPOTAaX 3€MJIM, Ha3blBaThb MPUYUHBI H3MCHEHUS
MPOJIOJDKUTEILHOCTH JTHSI U HOYHM HAPA3JIUYHBIX IIUPOTAX B TCUYCHUE TONIA;

 rpaduyuecKu MOSICHITH YCIIOBUS BOZHUKHOBEHUS JIYHHBIX M COJTHCUHBIX 3aTMCHHIA,

« (opmynHpoBaTH TOHSTHS W OINPEACICHUS «CUHOJAMYSCKUU IMEPUOI», «CHUACPUYCCKHA TICPUOI»;
00BSCHATH HaOJIIO1aeMoe JABMKeHUE U Ga3bl JIyHbl, mpudnHbl 3aTMeHuid JIyHbl u CoHIIQ; OMHUCHIBATH
MOPSIJTIOK CMCHBI JIVHHBIX (a3;

« AHAIM3UPOBATH MOHITHE «BPEMsS», MOSCHATH CMBICI TIOHSATHUS «BPEMs» [UIS ONPEACICHHOTO
KOHTEKCTa;

« (opmynHrpoBaTh ONpeaeneHUs TEPMUHOB U TIOHATUH «MECTHOE BPEMS», IIOSICHOE BPEMS», «3UMHEE
BpEMS» U «IETHEE BpEMs»; TMOSCHATh TNPUYMHBI BBEACHUS YAaCOBBIX TIOSCOB; aHAIM3UPOBATH
B3aMMOCBSI3b TOYHOT'O BPEMEHH U TeorpadUyecKoil ONTOThl; OOBSICHIATh HEOOXOIUMOCTh BBEJICHUS
BHCOKOCHBIX JIET M HOBOTO KaJICHIAPHOTO CTHJIS.

Crpoenue
ConnevHoi
CHUCTEMBI

YMeHue

o YCTAHABIIMBATh IPUYUHHO-CIEACTBEHHbIE CBS3M CMEHbBI NPEJACTaBICHUM O CTPOCHUH MHPa;
XapaKTEepPU30BaTh BKJIa/l YUCHBIX B CTAHOBJICHHEACTPOHOMUYECKON KapTUHBI MUPA;

¢ BOCIPOU3BOJUTH HCTOPUYECKUE CBEJEHUS O CTAHOBICHMM M Pa3BUTUHU TEIMOLIEHTPUUYECKON
CHCTEMBbl MHpa, OOBSICHATH NETIe00pa3HOe ABMKEHHE IUIAaHET C MCIIOJIb30BAaHMEM JIUIUKIOB H
nudhepeHToB;

o TMPEACTaBIATh MHPOPMAIMIO O B3aMMHOM pACIOJIOKEHUU IUIAHET B PA3JIMYHBIX BHIAX (B BUIE
TEeKCTa, PUCYHKA, TAOJHIIBI), JACJIaTh BBIBOJBI 00 YCIOBUSX HAOIIOJa€MOCTH TUTAHETHl B 3aBHCHMOCTH
OT BHEIIHUX YCIIOBUU pacnosioxkeHuss CoaHIa u 3eMiu;

« BOCIPOU3BOJUTH OIpPEAETICHHS] TEPMUHOB U MOHATHH «KOHPUTYpalus IJIaHET», «CUHOIUYECKUN 1
CUIEpUYECKH Mepro/ibl 00OpallleHus IIaHETY;

AR NN

YCTHBIH OIPOC;

camocTosTeNnbHas padboTa

oOyuJaromerocs;

TECT;

nabopaTopHas pabora;
paboTa o KapToukam;
9K3aMeH

11




3aKOHEI
TIBUKEHUS
HEOECHBIX TEN

YMeHue

« AHAIM3UPOBaTh WH(POPMAIHIO, TOJIYUYCHHYIO M3 TEKCTa HAYYHOTO COJICP)KaHUS; OOBSCHITH CYTh
AMIUPHUYECKOTO criocoba onpeaeneHus: GopMbl TPAaCKTOPUU HeOECHBIX Tell (Ha mpumepe Mapca);

+ BOCIIPOM3BOJHTH ONPEACTCHUS TEPMUHOB M TOHATHHA «QJUIMICY, «adenuii», «Iepurenuin,
«OonpIas ¥ Maias MOJYOCh JIUIMIICA», «AaCTPOHOMHYECKAas €IWHUIA»; (OpPMYIUPOBATH 3aKOHBI
Kennepa;

« AHAIM3UPOBaTh WH(POPMAIHIO, TOJIYUYCHHYIO M3 TEKCTa HAYYHOTO COJICP)KaHUS; OOBSCHITH CYTh
AMITUPUYECKOTO CrIoco0a OnpeesieH s pa3MepoB 3eMITH;

« (opMyIHpOBATh ONPE/ICICHUS TEPMUHOB W TIOHSATHI «TOPHU3OHTAIBHBIA MMapalIakcy», «yriOBbIC
pasMepbl 00BEKTa»; MOSCHATH CYIHOCTh METOJIAa ONPEICIICHUS] PACCTOSHHUN MO MapajiakcaM CBETHII,
PaIMOIOKAIIMOHHOTO METO/Ia M METOZa JIA3€PHOM JIOKAIIMM; BBIYHUCISTH PACCTOSIHHE 0 IIAHET IO
TOPU30HTAIEHOMY MApaNIaKCy, @ UX pa3Mephl 10 YIIIOBBIM pa3MepaM U PacCTOSHUIO;

o U3BIEKaTh W AHAJIM3UPOBATH MH(POPMALHUIO AaCTPOHOMUYECKOTO COACP)KAaHUS C HCIOJIb30BAHUEM
«IKOTBHOTO aCTPOHOMHUYECKOTO KaJleHAAPs»;

 OINpENeNsITh BO3MOXKHOCTh HAOJIOJCHUS IUTAHET Ha 3aJIaHHYI0 JaTy; pacrojiaraTh IUIAHETHl Ha
opOuTax B IPUHITOM MacIITaoe;

o QHAJUTHYECKU JOKa3bIBaTh CIIPaBeUIMBOCTh 3aKOHOB Kemsepa Ha OCHOBE 3aKOHAa BCEMHUPHOTO
TATOTEHMS; JIeNlaTh BBIBOJ O B3aWMOJIOTIOJIHAEMOCTH pE3yJIbTaTOB NPUMEHEHUS SMIIMPUUYECKOIO M
TEOPETUYECKOT'0 METO/I0B HAYYHOT'O UCCIIE0OBAHUS;

o OIpENeNsITh MacChl IUTAHET Ha OCHOBE TPEThero (YTOYHEHHOro) 3akoHa Kerepa; omuchIBaThH
nBrokeHUsT Ten CONHEYHOW CHUCTeMBI TMOJ JIEHCTBHEM CHII TATOTCHHS IO OpOMTaM C Pa3IuYHBIM
OKCHEHTPUCUTETOM; OOBSICHATh NMPUYMHBI BO3HUKHOBEHHS TNPWIMBOB Ha 3emiie M BO3MYIICHUH B
nBoKeHUH Tesl COTHEYHOW CUCTEMB,

¢ AHAJIM3MPOBAaTh BO3MOXKHBIE TPAEKTOPUHU JBIKEHHMS KOCMHYECKUX allapaToB, JOKa3bIBaTh
COOCTBEHHYIO MO3UIIHIO, XaPaKTEPUIYIOLIYIO MEPCIIEKTUBBI MEXIIJIAHETHBIX MIE€PEIETOB;

+ XapakTepu3oBaTb OCOOEHHOCTH IBIKEHHUS (BpeMs cTapTa, TPAeKTOpUHU II0JIeTa) M MaHEBPOB
KOCMMYECKUX ammapaToB Juisd ucciefoBaHuss Tea CONHEYHOW CHUCTEMbl;, OIUCHIBATh MAaHEBPHI,
HEOOXOUMBIE /IS TIOCA/IKH Ha TIOBEPXHOCTH TUTAHETHI MITM BBIXOJIa HA OPOUTY BOKPYT HEe.

YCTHBIN OMPOC;

CaMOCTOsATCIIbHaA pa60Ta

o0yJaromerocs;
paboTta o KapToukam;
IK3aMEH

[Tpupona ten
ConnevHoi
CUCTEMBI

VYmMmenue
. CpaBHI/IBaTI) ITOJIOKCHU A paSJ'II/I'-IHI)IX Teopnﬁ HpOI/ICXO)K}IeHI/ISI ConHequﬁ CHUCTEMBI, O0Ka3bIBaTh
Hay4YHY!I0 OOOCHOBAaHHOCTh TEOpUM MPOUCXOXKACHUST COJHEYHOW CHCTEMBI, HCIOJIb30BATh

v YCTHBIH OIpOC;

v caMocCTosTelIbHas paboTa

oOyyJaromierocs;
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METOOJIOTMYECKHE 3HAHUS O CTPYKTYype U CIoco0ax MOATBEPXKICHHUS M OMNPOBEPIKEHUS HAYUHBIX

TEOpHIi;

« (opMynMpOBaTh OCHOBHBIC IOJIOKEHHUSI TUMOTE3bI O (GopmupoBaHuu Ted COTHEYHOH CHCTEMBI,

aHAJIM3UPOBAaTh OCHOBHBIE IIOJIOXKEHUS COBPEMEHHBIX IIPEACTABICHUM O MPOUCXOKICHUM TEJ

ConHEeyHOM CHCTEMBI, HCIOJIb30BaTh IOJOXKEHHUSI COBPEMEHHOM TEOPUH IPOUCXOXKACHUSA Tl

CoOJIHEYHOM CHUCTEMEI;

« IPUBOAMTH JOKA3aTENbCTBA PACCMOTPEHUs 3eMiau U JIyHbl Kak ABOHHOMN IIaHEThl, 0OOCHOBBIBATh

COOCTBEHHOE MHEHHE OTHOCUTENILHO NIEPCIEKTUB OCBOEHUs JIyHBI,

 XapaKTepu30BaTh MPUPOJY 3€MJIM; NIEPEUUCIATh OCHOBHbIE (PU3MUECKUE YCIOBHSI Ha IIOBEPXHOCTU

JIyHbl; OOBSCHATH pa3ivyus ABYX THUIIOB JIYHHOH HOBEPXHOCTH (MOped M MaTEpUKOB); OOBACHATH

nporecchl  GopmupoBaHusi ToBepxHocTH JIyHBI W ee penbeda; MEPEUHCIATH PE3yJIbTaThI

UCCIIEIOBaHUM, MPOBEJEHHBIX aBTOMAaTHMUYECKMMM annaparaMd M acTPOHAaBTaMH; XapaKTepHU30BaTh

BHYTpEHHee cTpoeHUe JIyHbl, XUMUUECKHUI COCTAB JIyHHBIX [TOPOJ;

¢ HCIIOJIB30BATh HMH(POPMAIMIO HAYYHOI'O COAEpXKAHUS, NPEJICTABICHHYI0 B pa3jMYHbIX BHUAAX

(Tabmuupl, TEKCT), A aHaIW3a M CPaBHEHUS XapakTepucTHK IaaHeT COJHEYHOM CUCTEMBI,

Kkiaccupukanuu 00bEKTOB;

« MEPEYMCIATh OCHOBHBIE XapaKTEPUCTUKU IUIAHET, OCHOBAaHUS I UX pa3JelieHus Ha TpYIIbI,

XapaKTepu30BaTh MJIAHEThl 3eMHOM IPYMIbI U TIAHEThI- TUTAHTHI, OOBSCHATH MPUUYMHBI UX CXOACTBA U

pasnuuus;

e HCIONb30BaThb OCHOBBI Teopuu (opmupoBanusi CoiaHEUYHON cucTeMbl [ OOBSICHEHUS
OCOOCHHOCTEH IJIaHET 3€MHOW TIpYMNIbl; CpPaBHMBATh IJIAHETHl 3€MHOM TIpyNIbl Ha OCHOBE
BBIJIEJICHHBIX KPUTEPHUEB, OOBSACHATH MPUUMHBI PA3IUYUM IIJIAHET 3€MHOM Tpymmbl; padoTaTh ¢
TEKCTOM HAY4YHOTO COJIEpP’KaHHS, BBIIEIATh TIJIaBHYIO MBbICHIb, 00001aTh HHPOpPMAIHIO,
MIPEJICTaBICHHYIO B HEBHOM BU/IE, XapaKTEPU3YIOILYIO IIAHETHl 36MHON TPYIIIIBI;

 yKa3bIBaTh MapaMeTphl CXOJCTBA BHYTPEHHETO CTPOEHHS M XUMHYECKOTO COCTaBa IJIAHET 3eMHOM
TPYIIBL;, XapaKTepu3oBaTh penbed MOBEPXHOCTEH TMIaHeT 3eMHOW TpYIIbL; OOBSACHITH
0COOEHHOCTH BYJIKAaHHYECKOH JEesATeTbHOCTH W TEKTOHMKM Ha IUIAHETaX 3E€MHOW TpYIIIbI;
OTHCHIBATh XapaKTEPUCTUKU KAXKIOW U3 MJIAHET 3€MHOM IPYIIIIBL;

o W3BJIEKaTh MH(OpPMALMIO O MApHUKOBOM H(¢deKTe U3 pa3INuHbIX HCTOYHUKOB M KPUTUYECKU
OLICHUBATbH €€;

o OOBSCHATH MEXaHM3M BO3HUKHOBEHHUS NapHUKOBOro »7¢¢dekra Ha OCHOBe (U3MUECKUX U

v TeCT;
v paboTa Mo KapToyKam;
v 3K3aMeH

13




aCTPOHOMHMYECKHMX 3aKOHOB U 3aKOHOMEPHOCTEW; XapaKTepU30BaTh SIBJICHHE IapHUKOBOIO
s dexTa, pazIMyHble aCHeKThl IPo0JIeM, CBA3aHHBIX C CYLIECTBOBAaHMEM IApHUKOBOro 3(ddekra;
MOSICHATH POJIb MAPHUKOBOTO 3(h(hekTa B COXpaHEHUU MPUPOABI 3EMITH.

UCTIOJIB30BaTh  OCHOBBI TeopuH  (GopmupoBaHusi CONHEUHOW CHUCTEMbI [l OOBSICHEHUS
0CcOOEHHOCTEH IUTaHeT- THUraHTOB; paboTaTh C TEKCTAMHM HAYYHOTO COJEP)KaHUs, BBIIEIATH
TJIAaBHYIO MBICIIb, 000011aTh HH(OPMAIIHIO, TPEICTABICHHYIO B HEIBHOM BUJIE, XapaKTEPU3YIOIIYIO
IUTAHETBI-TUTaHThl, UCIOJIb30BaTh 3aKOHbI (DU3UKM AJIS ONMCAHUS NPUPOJbI IUIAHET- TMIAHTOB;
CpaBHUBATh NIPUPOJY CIIyTHUKOB IUIAHET-TUTaHTOB U JIyHBI,

yKa3bIBaTh MapaMeTPhbl CXOJCTBA BHYTPEHHETO CTPOCHUS M XMMHUYECKOTO COCTaBa IJIAHETIUI'aHTOB;
OIUCHIBATh XapaKTEPUCTUKH Ka)10M U3 IJIaHET- THFaHTOB; XapaKTepu30BaTh UICTOUHUKU SHEPIHU
B He/pax IUIaHEeT; OMUCHIBATh OCOOCHHOCTH OOJaYHOTO MOKPOBA W aTMOC(HEPHOW LUPKYISIHU;
aHaJM3upoBaTh 115 OCOOEHHOCTHM MNPUPOJBl CHYTHUKOB IIJIAHET-TUTAHTOB; (OPMYJIHUPOBATH
MOHATHE «IJIAHETA»; XapaKTepU30BaTh CTPOCHHUE U COCTaB KOJIEL] IIJJaHET-TUTAHTOB;

apryMEeHTHPOBAHHO MOSICHATh IPUYUHBI aCTEPOUIHO-KOMETHOM OIACHOCTHU; ONUCHIBATH BO3MOYKHBIE
MOCJIE/ICTBUS CTOJIKHOBEHHUS 3eMJIM M Jpyrux Mayblx Tea CONMHEYHOH CUCTEMbI IPU IepeceyeHUH
opouT;

ONpEACIATh IMOHATHE «IUIAHETa», «MaJjlas IUIAHETa», «acTEPOMI», «KOMETA»; XapaKTepU30BaTh
Manble Tena COTHEYHOH CHUCTEMBI; ONMCHIBATh BHEIIHUN BHUJ M CTPOCHUE ACTEPOUIOB U KOMET;
OOBSICHATH MPOLIECCHI, MPOUCXOAAIINE B KOMETEe, MpPU HU3MEHEHHH ee paccTosHus oT CoiHua;
aHAJIN3UPOBATh OPOUTHI KOMET;

AQHAIM3UPOBATh M OTJIMYATh HAOJIOJAaeMble SIBJICHUS MPOXOXKAECHHUS 3€MIIM CKBO3b METEOPHbIE
MTOTOKH;

ONpEENATh TOHATUS «METE0pP», «METEOPUT», «OOJUA»; ONUCHIBATH IOCIEICTBUS MaJEHUsS Ha
3eMJTI0 KpYITHBIX METEOPUTOB.

CounHile u
3BE3/bI

YMenue

« MICIIOJIb30BaTh (DPU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH JUIsl OOBSICHEHHUS SBICHHH U IPOLECCOB,
HaOmonaempix Ha ComnHue; (GopMynHpoBaTh JOTHYECKHM OOOCHOBAHHBIE BBIBOJBI OTHOCHTEIHHO
IMMOJIYUYCHHBIX aHAIIMTHYCCKUX SaKOHOMepHOCTeﬁ 11 CBETUMOCTH COJ’IHHa, TEMIICPATYPBI €0 HCAP U
aTMocepsl;

« O0OBSICHSTD (1)I/ISI/I'~ICCKyIO CYITHOCTh MCTOYHHUKOB SHCPIrUuun COHHHa M 3BC3]J]; OMMCBIBATH MNPOUCCCHI
TEPMOSAJIEPHBIX PEAKIUI MPOTOH-MPOTOHHOTO IIUKJIA; OOBSICHITH MPOLECC MIEPEHOCa SHEPTUU BHYTPH

YCTHBIN OIIPOC;
caMmocTosiTeNbHas paboTa
oOydJaromierocs;
KOHTpOJIbHas paboTa;
paboTa 1o KapToyKam;
9K3aMeH
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ConHIa; ONMUCHIBATH CTPOCHHE COJHEYHOH aTrMocdepsl; MOSCHATH TPAaHYJSIHUI0O HAa MOBEPXHOCTH
ConHua; XapakTepu30BaTh CBOWCTBA COTHEYHOW KOPOHBI; PACKPBIBAThH CIIOCOOBI OOHAPYKEHHS OTOKA
COJIHCYHBIX HeﬁTpHHO; 00OCHOBBIBATH 3HAYEHHE OTKPBITUA COJIHCYHBIX HeﬁTpHHO JIIsL (1)I/IBI/IKI/I nu
acTpo(hu3uKH;

¢ OIIMCBLIBATh MPUYUHHO- CICACTBCHHBIC CBA3U HpOSIBJICHI/Iﬁ COJTHEYHOM aKTHMBHOCTH M COCTOSHHUS
MarauTochepbl 3eMid; HCIOJIb30BaTh 3HAHUE (PU3MUECKUX 3aKOHOB M 3aKOHOMEPHOCTEH B IUIa3Me
IUISL OMCAHKUs 00pa30BaHUs MATEH, IPOTYOEPAHIIEB U IPYTUX NPOSBICHUI COJTHEYHOH aKTHBHOCTH;

« IEPEUNCIIATh MPUMEPHI MPOSBICHUS COJIHEYHON AKTHBHOCTH (COJIHEUHBIC MSATHA, NPOTyOEepaHIIbL,
BCIIBIIIKH, KOPOHAJIBHBIE BBIOPOCH MACCHI); XapaKTepPHU30BaTh MOTOKU COJTHEYHOMH IJ1a3MBbI; ONMCHIBATh
0COOEHHOCTH TOCIEACTBUI BIIMSHUS COJIHEYHOM AKTUBHOCTM Ha MarHutocdepy 3emiu B BHJE
MarHuTHBIX 6ypb, IMOJIAPHBIX CHﬁHHﬁ; HX BJIMAHHUC HA pagHuOCBA3b, cOOH B JIMHHUAX QJICKTpOICpCaaiun;
Ha3bIBATh NCPUOJ USMCHCHUSA COJTHEYHOM AKTHUBHOCTH,

«000CHOBAaHHO JIOKa3bIBaTh MHOrooOpasWe Mwupa 3Be3J; aHAJIW3UPOBAaTh OCHOBHBIC TPYIIIBI
IMarpaMMbl  «CHEKTP — CBETHUMOCTB»; (OPMYJIHUPOBATH BBIBOJIBI 00 OCOOCHHOCTSX METOJOB
ornpeznenacHUus] (GU3NUECKUX XapaKTEPUCTUK 3Be3J, KIacCHPHUIUpPOBATh HeOECHbIE Tena, paboTaTh C
uHpOpMaIHeil HAYYHOTO COICPIKAHHUS;

«XapaKTepU30BaTh 3Be3/lbl KaK TMPUPOAHBIM TEPMOSACPHBIH PEAKTOp; OIpPENeNsiTh IOHATHE
«CBETUMOCTb 3BE3/bl»; MEPEeUHUCIATh CHEKTPalbHblE KIAcChl 3Be3/; OOBACHATH COJEpKaHUE
JMarpaMMbl «CHEKTP — CBETUMOCTbY; JJaBaTh ONpPE/EICHUs TOHATHH «3Be3/a», «IBOMHbBIC 3BE3bI»,
«KpaTHBIE 3BE3/IbI»;

« MCIIOJIB30BAaTh 3HAHUA 110 (1)I/I3I/IK€ JJIsL OO0BSICHEHHUS mpupoabl MMyJjibCallun He(l)eI/I)I; J€JIaTh BBIBOJbI O
S3HAYCHHU NIEPEMCHHBIX 1 HECTALIMOHAPHBIX 3BC3A AJIA PA3BUTHA HAYYHBIX 3HaHPII>i;

« ICITIOJIB30BAaTh 3HAHUA 110 (1)I/I3I/IK€ JJIsL OO0BSICHEHHUS mpupoabl MMyJjibCallun He(l)eI/I)I; J€JIaTh BBIBOJbI O
3HAYEeHUU MEPEMEHHBIX U HECTAIIMOHAPHBIX 3BE3]I JUIsl Pa3BUTHS HAyYHBIX 3HAHUH;

« OLICHMBATh BPEMsl CBEUEHUS 3B€3/Ibl 110 U3BECTHOM Macce 3aracoB BOI0PO/Ia;

«O0OBSACHATH 3aBUCHUMOCTh CKOPOCTHM U TPOJODKUTENBHOCTH HBOJIOLHMM 3BE3]] OT HMX MAacchl;
paccMaTpUBaTh BCIIBIIIKKA CBEPXHOBOW KaK 3Tall SBOJIIOLIMHU 3BE3/Ibl; OOBACHATh BAPMAHTHI KOHEUHBIX
CTaaui *U3HU 3Be3 (Oenble KapJIuKH, HEUTPOHHBIE 3BE3/Ibl, MYJbCAPBI, YEPHBIE JIbIPbI); ONMUCHIBATD
MPHUPOy OOBEKTOB Ha KOHEUHOW CTaIUH SBOJIIOIINH 3BE3]I;

0(1)OpMy.]'II/IpOBaTB BBIBOJbI OTHOCHUTCJIIBHO KOCMHUYECKUX TECJI, OMMUPasACh Ha 3aKOHBI U 3aKOHOMCPHOCTHU
aCTPOHOMHHU;
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epemaTh 3a7a4M, UCIOJb3ys 3HaHUS 1o TeMam «Ctpoenune CosiHeuHOU cuctembl», «lIpupoma Ten
ConHeuHOM cucTeMbl», « COJIHIIE U 3BE3/IbI».

Hamra Ymenue YCTHBIN OIIPOC;
lNajlakTka — | « BBIABUTATh U CPABHUBATH IMIIOTE3bI OTHOCUTENIBHO IIPUPO/IbI CKPBITON MAaCCHhI; caMmocTosiTeNbHas paboTa
Mueunsiii [IyTh | « ONMCHIBATH CTPOCHUE U CTPYKTYpPY l'alakTWKH; MepeducisaTh OOBEKTHI IUIOCKOW M ChepudecKoit o0yyJaroIerocs;
IIOJICUCTEM; OLICHUBATh pa3Mepbl ['allakTHKHW; MOACHATH IBMXKCHHME W pacnosiokeHne ConHnoa B TECT;
['amakThke; XapakTepusoBaTh SAPO U CIHPAJIBHBIE PyKaBa l'ajakTHK; XapaKTEpU30BaTh IPOLIECC pa0oTa 1o KapTouKaM;
BpaleHus ["anakTHKK; MOSCHATh CYIIHOCTb ITPOOJIEMbI CKPBITOM Macchl; JK3aMEH
«OOBACHATH DPA3JIMYHbIE MEXaHM3Mbl DPAJUOU3IYYEHHUS Ha OCHOBE 3HAHUH 10 (U3UKE;
KJaccu(uuupoBaTh OOBEKTHl MEX3BE3AHON Cpelbl; aHAIM3MPOBATH XAPAKTEPUCTUKH CBETJIBIX
TYMaHHOCTEH;
«XapaKTepHU30BaTh  pAJAUOU3IYYCHHE MEK3BE3JHOIO BeElleCTBA M €ro cocras, o0nactu
3BE3/1000pa30BaHMsl; OMUCHIBATH METOAbI OOHAPYXEHHS OPraHMYECKHUX MOJIEKYJ; PacKphIBATh
B3aMMOCBSI3b 3BE€3]] U MEK3BE3/IHOM CpPEebl; OMUCHIBATh MpoIiecc (OPMHUPOBAHUS 3BE3]] U3 XOJOIHBIX
ra3oIblUIeBBIX 00JAKOB; ONPEIENATh MCTOYHUK BO3HMKHOBEHMs IIJJAaHETApPHBIX TYMaHHOCTEH Kak
OCTaTKH BCIIBIIIEK CBEPXHOBBIX 3BE3].
Crpoenue u YMenue YCTHBIN OIIPOC;
SBOJIIOLIHS  KJIaccu(UUMPOBATH FAJIAKTUKH IO OCHOBAHUIO BHEIIHETO CTPOEHUS; aHAIM3UPOBATh HA0JI01aeMble camocTosITeNbHas paboTa
Bcenennon SBJIGHUST M OOBACHATH NPUYMHBI MX BO3HUKHOBEHHS; W3BJIEKaTh HH(OPMALMIO U3 PA3IUYHBIX oOyuarolerocs;

HMCTOYHUKOB U TMPeoOpa3oBbIBaTh MH(MOpPMAIMIO M3 OAHOTO BUIA B Jpyroi (u3 rpaduyeckoro B
TEKCTOBBIH);
o XapakTepU3OBaTh CHHUPAJIbHBIE, SJUIMNTUYECKHE W HENpaBUJIbHBIE TaJaKTUKW; Ha3bIBaTh HX

OTJIIMYUTCIBHBIC OCO6CHHOCTI/I, pasMepbl, MaCCy, KOJHUYCCTBO 3BC3[; IIOACHATL HAJIUYHNC
CBCPXMACCUBHBIX YCPHBIX ABIp B AApax TaJIaKTHK; OIPCACIIATH IHOHATHUA «KBasap»,
«paduorajlakKTUKa»; XapakKTCpHu30BaTb B3aI/IMOI[eI‘/’ICTByIOH_[I/IC raJlIakKTUKHW,; CpaBHHUBATb TIIOHATHA

«CKOIUJICHUS» U «CBEPXCKOILUICHUS TaTaKTUK;
. CpaBHI/IBaTB paSJ'II/I'-IHI)Ie IIO3UIINN OTHOCHUTCIIBHO Hpouecca paCH_II/IpeHI/Iﬂ BCCJ’ICHHOI\/'I; OIICHUBATH
TPaHUIBl TIPUMEHUMOCTH 3aKOHa Xa0OO0Ja W CTEMeHb TOYHOCTH TIOJYyYaeMBIX C €ro ITOMOIIBIO
PE3yJIbTAaTOB; COMOCTABIATH HH(OPMALIUIO U3 PA3TUUYHBIX HCTOUYHUKOB;

ooIen

o (opmynHupoBaTh OCHOBHBIE

XapaKTepUCTUKHU CTallMoHapHOM BcenenHoll A. DWHINTEIHA; ONUCHIBaTh OCHOBBI JUIs BhIBOJA A. A.

IMOCTYJIAThI TCOpHUU OTHOCHUTCIBHOCTH, OIPECACIIATh

nmabopaTopHas pabora;
9K3aMeH
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@®pupmMaHa 0 HECTAIMOHAPHOCTH BcelleHHOM; MOsICHATh MOHITHE «KPAaCHOE CMEIICHHE» B CIIEKTpax
TaJlaKTHK, UCIONB3Ys Juis OObsicHeHus 3pdekt Jlomnepa, U ero 3HaYCHHWE JUIS TOATBEPIKICHUS
HECTAIlMOHAPHOCTH  BCEJeHHOW; XapaKkTepu3oBaTh IPOLECC OMHOPOJAHOTO W W3OTPOIHOTO
pacmpenus Beenennoii; popmynuposats 3akoH Xab0ma;

o TPUBOJWTH JOKa3aTEIbCTBA YCKOPEHHS paclIMpeHusi BceleHHO#; aHaIM3MpOBaTh IPOIECC
(bopMHpOBaHUS TATAKTHK U 3BE3]I;

« (dopmynupoBark cMbich runoresbl I'. A. 'amoBa o ropsiueM Hauane BceneHHO#, 000CHOBBIBATH €€
CIpPABEIJIMBOCTh W TPUBOJIUTH MOJTBEPXKJICHUE, XapaKTEpU30BaTh IIOHATHE «PEIUKTOBOE
W3Iy4YCHUE); OIMCHIBATh OOIIME TOJ0XKEHUsT TeOpUuH BoNbIIoro B3pbIBa; XapaKkTepuU30BaTh MPOIECC
00pa3oBaHMsl XUMHYECKUX 3JCMEHTOB; OIKCHIBATh HAay4YHbIC THIIOTE3bl CYIIECTBOBAHUS TEMHOMN
SHEPTUH U SIBJICHUS AaHTUTATOTCHUSI.

JKuzHb 1 pazym
BO Bcenennon

YMenune

« XapaKTEepU30BaTh CPEJICTBA COBPEMCHHOW HAYKH B IICJIOM U €€ PAa3IMYHBIX 00JIaCTeH (aCTpOHOMUH,
XUMUHU, (PU3UKH, OMOJNOTHH, reorpaduu), MO3BOJISIONINE OCYIIECTBIISATh TOUCK JKM3HM HA APYTHX
mwraderax CoJIHEYHOH CHCTEMBI M DJK30IIJIAHETAX; HCIIOJb30BaTh 3HAHMWSA M3 O00JIACTH XHMHMH s
00BSCHEHHS OCOOCHHOCTEH CIIOKHBIX OPraHUYECKUX COCTUHEHUN;

o HCIOJIb30BaTh 3HAHMUS O METOAAaX MCCIEIOBAaHUS B ACTPOHOMHH; XapaKTEPU30BaTh COBPEMEHHOE
COCTOSIHME MPOOJIEeMbI CYIIECTBOBAHUS )KU3HU BO BceneHHOMU, yClnoBUs, HEOOXOJUMbIE ISl Pa3BUTHS
JKNU3HU.

YCTHBIN OIIPOC;
camMocCTosITeNIbHas paboTa
oOyuJaromerocs;

TECT;

paboTa Mo KapToyKam;
9K3aMeH
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5. YYEBHO - METOJINYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHUE ITPOT'PAMMBI OYIL.08 ACTPOHOMMUA

6.1. TpeOoBaHNsI K MUHUMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecIedeHHuIo.

Peanuzanust mporpaMmbl JUCHUILUIMHBI TpeOyeT Hajauuus yuyeOHOro kaOWHEeTa MO acCTPOHOMHHU, B KOTOPOM
MMEETCsl BO3MOXKHOCTh 00eCrieYnTh CBOOOJHBIN AOCTyM B IHTEpHET BO BpeMsay4eOHOr0 3aHATHSI.
ObopynoBanue y4eOHOTr0 KaOuHeTa:

1. PaGouee mecTo mpemnoiaBatTens.

2. [Tocagounbie MecTa 00yYarOIIUXCSL.

3. lunaktuyeckue MaTepuabl (YIeOHUKH, TOCOOUSI, CTPABOYHUKH, KAPTOUKH, 3a/1aHUS, TECTHI,
MYJIbTUMEINIHBIC TIPOTPAMMBI)

MarepralibHO — TEXHHUECKOE 00eceUeHre YICOHOT0 IPoIecca:

. Teneckor.

. CekTpocKor.

. Tennypwuii.

. Monenb HeGecHO chepshl.

. 3Be3/IHBIH TII00YC.

. [lonBukHas kapTa 3B€3HOTO HeOA.
. 'moOyc JlyHsl.

. Kapra Jlynsr.
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. Kapra Benepsbl.

10. Kaprta Mapca.

11. CnpaBoYHUK JIFOOUTENST ACTPOHOMHUHU.

12.11Ik0IpHBINA aCTPOHOMUYECKHUH KaleHIaph (Ha TEKYIU y4eOHBIH o).
13. KoMmbroTep ¢ JTUIEH3MOHHBIM ITPOTPaMMHBIM 00eCTIeYEHUEM.

14. MynbTUMEIUAIpOEKTOP.

Harnsnneie nocobust:

. Bcenennasl.

. Connue.

. Ctpoenune Comnnua.

. Il;maneTsl 3¢eMHOM IPYIIIBL.

Jlyna.

. [ImaHeThI-TUTaHThI.

. Mansie Tena ConHEYHON CHCTEMBI.

. 3Be3 .
9. Hama I"anmakTuka.
10. dpyrue rajakTuku
6.2. Nudopmanuonnoe odecneuyenne oOy4deHusi. IlepedeHb pexkomMeHIyeMbIX Y4eOHBIX H3JAHUIA,
HNHTepHeT-pecypcoB, A0NOJTHUTEIbHOH JIUTEPATYPbI.
OCHOBHBIC HCTOYHHMKH /Il CTYICHTOB

1. BoponnoB-BenssimunoB b. A., Ctpayt E. K. yueOnuk «Actpornomus. ba3osslii ypoBens. 11 kimace». M.:
Hpoda, 2018r

Jlono/THUTeIbHbIe HCTOYHHMKH VISl CTY/ICHTOB
1. benonyukun B. E. Kemnep, HetoToH 1 Bce-Bce- Bee... — Bein. 78. — M.: U3n-Bo «Hayxkay. ['aBHas
penakuus GuU3NKo-MareMaThuieckou murepatypsl, 1990. — (KsanT).
2. I'anaktuku / pen.-coct. B. I'. Cypaun. — M.: ®usmarnur, 2013.
3. I'amoB I'. Ilpuxmtouenus muctepa Tomnkunca. — Beim. 85. — M.: bropo KBantym, 1993. — (KBanr).
4. T'openuk I'. E. HoBble cioBa Haykn — oT MasiTHUKa ["anuiest 10 kBaHTOBOM rpaBuTanui. — Beim. 127.
[Tpunoxxenue k xypHainy «Kanr», Ne 3. — M.: U3n-80 MITHMO, 2013. — (KBaHr).



5. Hy6kosa C. U. Uctopun acrporomun. — M.: bensrit ropo, 2002.
6. MakcumaueB b. A., Komapos B. H. B 3Be3nubix nabupunrax: OpuentupoBanue no Hedy. — M.: Hayka,
1978.
7. Cypaun B. I'. 'anaktuku. — M.: ®uzmatnur, 2013.
8. Cypaun B. I'. Pa3Benka nanexux ranetr. — M.: ®uzmatnur, 2013.
9. Xokunr C. Kparkas ucropus Bpemenu. — CII6.: Am¢opa, 2001.
10. Xokunr C. Mup B opexoBoit ckopiyne. — CI16.: Amdopa, 2002.
OcHOBHbIE HCTOYHHMKH /1J1sl TIpenogaBaTeJis:

1. IIpukaza Munobpuayku Poccun ot 07.06.2017 Ne506 «O BHeceHHH W3MEHEHUH B (eiepaabHbII
KOMIIOHEHT I'OCyJJapCTBEHHBIX 00pa30BaTebHbIX CTAHIaPTOB HAYaJIbHOI'O OOIEro, OCHOBHOI'O OOLIETO U
CpeaHero (MOJIHOTO) 001Iero o0pa3oBaHus, YTBEPKICHHBIA TpUKa3oM MUHUCTEpCTBAa 00pa3oBaHUs
Poccuiickoit ®eneparuu ot S mapta 2004 r. Ne 1089»
2. [Tucekmo Muno6puayku P® ot 20.06.2017 1., TC-194/08 "O6 opranuzanuu u3ydeHus yaeOHOTro mpeaMeTa
"ActpoHomus".
3. Boponnos-BenssmunoB b. A., Ctpayt E. K. yueOHuK «AcTpoHomus. ba3oBsiii ypoBeHs. 11 kimacey.
M.:Ipoda, 2018T;
4. ITporpamma: Actponomus. ba3zoBslit ypoBeHs. 11 knacc: yueOno-meroauaeckoe nmocooue / E. K. Crpayr.
— M.: JIpoda, 2018.
5. Metoauueckoe nocodue k yueoHuky b. A. Boponuosa-Benbsimunosa, E. K. Ctpayra «ActpoHomusi.
bazoseiit ypoBenb. 11 knace» / E. K. Ctpayr. — M.: [Ipoda, 2013.
6. Actponomus. 11 kmacc. Meroandeckoe nmocodue k yueouuky b. A. Boponnosa-Benssimunosa, E. K.
Crpayta «Actponomus. ba3osiit yposens. 11 kiace» /M. A. Kynam. — M. : Ipoda, 2018.
7. Tamy3o U.B., 'ony6eB B.A., lllumbaneB A.A. «Actponomus. 11 xmacc. [IpakTuueckue paboThl u
TeMaTu4yecKue 3aanus» Apepcas, 2014

JlonoIHUTeIbHbIEe HCTOYHUKH [JIS1 IPenojaBaTes
1. Yapyrun B.M. Yuebnuk «Actponomus. 10-11 kmaccei» M.: Chepa, 2018.
2. CruBer Mapan Actponomus s "qaitaukoB” M.: JlnanekTuka, 2004.
3. Atnac 3Be3aHoro Heba. Bee cozBezus ot CeBepHoro u FOxxHOTro mosnymiapuii ¢ nogpoOHbIMU KapTaMHu.
[[IumbaneB A.A. Mu.: Xapsecr, 2004.
4. Koponosckuit H.B., bpsnuesa I'.B., JIyna - Ham BeuHslii cmyTHUK,, 1371."IIepBoe centa6ps", @usnka, Ne
9-10, 2016, ctp. 37 - 41.
5. Koponogckuit H.B., bpsinuiesa I'.B., Meteoputsl, acteponibl, KOMETHI -peajibHasi ONacHOCTb, 131,
"ITepBoe cenTsiOps", Pusnka, Ne 7-8, 2016, cTp.46 - 52.
6. Py6akos B.A. duzuka snemeHTapHbIX 9acTull U kocMmosnorus. 13a. "[lepBoecentsops"”, Ousmka, Ne 1,
2014, cTp. 40 - 47.
7. Yapyrun B.M. O 3aranounoii miianete ['mopus. Uzn. "llepBoe centadps”,dusuka, Ne 11, 2013, ctp. 50 -
52,
8. Kopumises U.H. Jlomamusist nabopatopus. Beznecymuit nonsipuzoBanssiiicser. M3a. "IlepBoe cenTsiops",
®dwusmka, Ne 6, 2013, cTp. 55 - 57.
9. Kosznosa H. /., Kopuunwses U.H. Jlomamnss nabopatopus. ConHeunsliikamenb BUKUHTOB. W31, "IlepBoe
centsops", dusuka, Ne 6, 2013, cTp. 57 -59
10. KapramoB B.®. Iisetnas Beenennas: Jlazepnoe runuposanue. 13a. "[lepBoecentsops”, @usmka, Ne 5-6,
2014, cTp. 36 - 37.
11. KapramoB B.®. I{setnas Beenennas: Uepnsie npipsl. M3a. "[lepBoecentadps”, @usuka, Ne 10, 2014, ctp.
36 - 37.
12. Manaxos B.B. XXu3ub u cmepts minanetst 3emiist U3n. "[lepBoe centsaops”,Dusnka, Ne 4, 2013, ctp. 54 -
58.
13. ManaxoB B.B. XXu3ub u cmepts mnanetst 3emiist Uzn. "[lepBoe centsaops”,dusmuka, Ne 5, 2013, ctp. 50 -
54,
14. KapramoB B.®. I{setnas Beenennas: PasHousernsle criytHuky mianer. U3, "IlepBoe centaops”,
®wusmka, Ne 11, 2014, ctp. 36 - 38.
15. Jleutan E.I1. Actponomust YueOnuk st 11kin.M., [IpocBemienue.
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16. Actponomus 11 kiacc noypounsie miuansl o yueOnuky E.I1.JIeBurana.Bonrorpan, Yuurens 2007.
17. ®uszuka Yuebnoe nmocodue mist 10,11 kmaccos ¢ yrimyonennbiM uzydeHuempusukn. [log pen. A.A.
[Tunckoro.
18. b.A.Boponno-BunbsimuuoB. CoopHUK 3a1a4 110 acTpoHoMmuH. [locobue misydamuxcs. M.,
IIpocemenue 1980.
19. ranoB A.A., IBanosa 3.1. Tectsl mo actpoHomuu. CapatoB « JIuneii»2002.
20. Pazoutnas E.I1. IIporpamMmmupoBansble 3a1anust o actponomun. M., ITpocsemenue 1981.
21. JlaraeB M.M. COopHHK 3a/1a4 110 aCTPOHOMHH. YueOHoe mocodue msictynenroB DM [T1 M.,
[Tpocsemenue 1980.
22. Ilepenbman S.1. 3anumatenpHas actponomus M., ACT: Actpens 2008.
23. Tlepenbman S1.M. 3anumarenpHbIl KocMoc. Mexmnanetnbie mytemectBus.M., ACT: Actpens ,2008.
24. 3aragxu kocmoca. «Taitaer XX Beka. 3omotast cepusinNed. OO0 «U ]I ITpecc-Kyprep» CaHkT-
[TetepOypr,2015.
25. DHnmkonenus s aereid. Tom 8. Actpornomusi. M., Actpens 2007.
26. CO6. 3anmau o ¢usuke. CocraButenb Cremanosal .H.
27. PoimreBuu A I1. 3agaunuk 10-11xki1.

HNuTepHer - pecypcbl

. Actpodusmueckmii mopran. HoBoctu acrponomuu. http://www.afportal.ru/astro

. Bokpyr cBera. http://www.vokrugsveta.ru

. Beepoccuiickas onmMIiiana mkoJIbHUKOB 11O acTpoHOMUU. http://www.astroolymp.ru

. l'ocynapctBennslit actponomuueckuit uHCTUTYT uM. [1. K. llltepubepra, MI'Y. http://www.sai.msu.ru
. uTepakTuBHBII ria B Mupe KocMmoca. http:// spacegid.com

. MKC omnunaiin. http://mks-onlain.ru

. O6cepBaropust Cubl'AY. http://sky.sibsau.ru/ index.php/astronomicheskie-sajty

. Obmmepoccuiickuii acTpoHOMUYeCKUi opTai. http://actponomus.pd

9. Penosutopuii Beenennoii. http://space-my.ru

10. Poccuiickas actpoHoMHuecKast ceTh. http://www.astronet.ru

11. Ce3onsl roga. Becenennas, mianeTs! U 38e31b1.http://ce3onbl-roga.pd/mnaners%201%2038e31b1. html
12. ®I'bBYH UnctutyT acrponomuu PAH. http://www.inasan.ru

13. DneMeHnThI 60mBII0M HayKku. AcTpoHomusl. http://elementy.ru/astronomy

03O\ LN kA WLWDN—

IIpumepHbIii nepevyeHb HAOIIOIeHH
Habunto/1eHrs HEBOOPYKEHHBIM T11a30M

1. OcHoBHBIE cO3Be31Us M HauOoJIee SIPKUE 3BE3/Ibl
OCEHHET0, 3MMHETO U BECeHHEro Heba. V3MeHeHne ux
TIOJIOKEHHSI C TEYCHHEM BPEMEHH.

2. Ismwxenne JIyasl u cMeHa ee (das.

HaGnronenus B Teneckon

. Penbed JlyHbl.

. ®a3sl Benepsl.

. Mapc.

. FOnurep u ero cnyTHUKM.

. CaTypH, €ero KoJjblia ¥ CIyTHUKH.

. ConHeuHsle NsATHA (Ha SKpaHe).

. JIBOIiHBIE 3BE3/IBI.

. 3Be3nnble ckorieHus (Ilnesast, ['naner).
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. bonbmas TymanHocTs OpuoHa.
10. TymanHOCTH AHIPOMENBI.
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