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1 OBLWAA XAPAKTEPUCTUKA PABOYEW TMPOrPAMMbI  YYEBHOW
aAncunnnnHbl

1.1 O6nactb NPUMEHEHUSA NPOrpamMmbl

Paboyas nporpamma y4yebHOW AMCUMMANHBLI ACTPOHOMUSA ABMSETCS 4aCTbio 06pa3oBaTe/bHOWA
nporpammbl CMO - nporpammbl NOAFOTOBKM CMELMannCTOB CPeAHEro 3BeHa MO CheuuanbHOCTU
cpefHero npogeccMoHasbHOro 06pa3oBaHUsi  TEXHOMOrMYEeCcKOro npoguas npogeccMoHabHOro
06pasoBaHus.

Paboyas nporpamma cocTaB/ieHa A4/1 O4YHOWN (hOpMbl 0BYUEHNS.

1.2 MecTo AncunnInHbI B CTPYKTYpe MporpaMmbl MOAroOTOBKM CMeLnanucToB CPeaHEro
3BeHa

YuebHasa gucumninHa « ACTPOHOMUSA» OTHOCUTCA K 06LL,e06pa3oBaTelbHOMY LMKy MPOrpaMmbl
MOAFOTOBKW CMELNanncToB CpefHero 3BeHa M OTHOCMTCA K npeameTHol obnactn ®rOC cpegHero
06LLero obpasoBaHns: «ECTECTBEHHbIE HAYKN»

YpoBeHb OCBOEHUS Y4eOHOW AWCLUNIMHBI B cooTBeTcTBUM € PIrOC cpegHero o6Lyero
06pa3oBaHuMs 6a30BbIiA.

Paboyas nporpamma Y4e6HOM AMCUUNAMHBbI «ACTPOHOMUS» WMMEET MEXNPeAMETHYHO CBSI3b C
06LL,e06pa3oBaTe/ibHbIMN YYebHbIMU AucuunavHamm : ®dusmka, Marematuka, buoxmmums.

3HaHUA ¥ yMeHMs, MOJlyYeHHble O06y4YaloLyMnMcs nNpu  OCBOEHWM 06LLe06pa3oBaTeNbHONM
y4ebHON ANCLUUNINHBI «ACTPOHOMUS», YIYBNA0TCA Y PacLUMPAOTCA B MPOLECCe U3YYEHUN YUeBH X
AVCUMNANH NporpaMmbl NOATOTOBKW CMELMaNUCTOB CPpeaHero 3BeHa eCTeCTBEHHOHay4YHOro Luukna .

1.3 NnaHnpyemMble pesynbTaTbl 0OCBOEHUA ANCLNNINHDBI:
OCBOEHME COAEpPXKaHMA YYEeOHON AUCUUNANHBI «ACTPOHOMMKSA» 06ecnevymBaeT AOCTUDKEHME
06yyvaloWnMncs cnefyowwmnx pesynbTaTos:

JINYHOCTHbIe pe3ynbTaThbl
C(opMMpPOBaHHOCTL OCHOB CaMOpasBUTMA W CamMOBOCMUTaHWA B COOTBETCTBUN C
NP5 obuleyenioBeHECKMMU LIEHHOCTAMU U uaeaniaMy TpaXKAaHCKOro o6uiecTsa; roTOBHOCTb W
CNOCOBHOCTb K CaMOCTOSATE/IbHOW, TBOPYECKOI N OTBETCTBEHHOM AeATENbHOCTY
[oTOBHOCTL M cnocobHOCTb K 06pa3oBaHMIO, B TOM u4uc/e caMo06pas3oBaHMIO, Ha
NP9 NPOTSHXKEHUN BCEWN XXWU3HWU; CO3HATE/IbHOE OTHOLLEHME K HENpPepbIBHOMY 06pa30BaHMIO Kak
YCNOBUIO YCMELLHOW NPodecCMOoHaIbHOM N 06LLECTBEHHON AeATENbHOCTY;
CthopMMpPOBaHHOCTb  SKONOTMYECKOrO  MbILUMEHUS, TMOHUMAHUA  BAUAHUA  cOUManbHO-
NP14 39KOHOMMYECKMX MPOLECCOB Ha COCTOSHME MPUPOAHONM M COLMaNbHON cpeapbl; NpuobpeTeHune
OMnbITa 3KO1I0r0-HanpaBNeHHON LeATeIbHOCTH;
MeTanpegMeTHble pe3y/bTaTbl
[OTOBHOCTb M CMOCOBHOCTb K  CamOCTOATENbHOW  MH(OPMaLMOHHO-NO3HaBaTeNbHOW
[eATeNIbHOCTWN, BMafleHne HaBblKamMy MOMY4YeHUs Heo6XO0AUMON WH(OpMaLuM u3 crosapel

MP4 pasHbIX TWUMOB, YMEHWe OPWEHTMPOBATLCA B Pa3IMUYH XX WUCTOUYHUKAX WH(opmaLmu,
KPUTUYECKN OLEeHMBAaTb WM WHTEPMNPETUPOBATL MH(OPMALMIO, MOMyYaeMyto W3 PasvyHbIX
NCTOYHWUKOB;

YMeHVe MCNOoNb30BaTb CPeACcTBa WHHPOPMALMOHHBIX U KOMMYHWKATUBHbLIX TEXHOMOrUIA
(MKT) B pewweHWN KOTHUTUBHOIO, KOMMYHWKATMBHbIX W OpraHu3auMoHHOro 3ajay c
cobnogeHmem  TpebOBaHUn  3PrOHOMMUKM, TEXHUKN 6e30MacHoOCTH, TUTUEHBI,
pecypcocbepeXxeHns, NpaBoBbIX U 3TUYECKUX HOPM, HOPM MH( OpMaLMOHHOI 6e30MacHOCTHY;
MpeLMeTHbIe pe3y/bTaTthl

MPL ChopMMpoBaHHOCTb MpeacTaBneHnii 0 cTpoeHUn CONHEYHON CUCTEMbI, 3BOMOLMN 3BE34 U
BceneHHoO, NpocTpaHCTBEHHO-BPEMEHH XX MacLUuTabax BceneHHo;

MP5



P2 [MonumaHue CyIHOCTH HAOI01aeMbIX BO BCeleHHO siBIeHMIA,
Brnagenue OCHOBOMOJIAratOUIMMH ACTPOHOMUYECKUMU MOHSTUAMH, TEOPUSIMH, 3aKOHAMH U

I1P3 3aKOHOMEPHOCTSIMH, YBEPEHHOE TIOJIb30BAHUE ACTPOHOMUYECKON TEPMHUHOJOTHEH U
CUMBOJIMKOW;

P4 ChopMHupOBaHHOCTL  MPEACTABICHUH O 3HAYEHWH AaCTPOHOMHUU B  MPAKTHYECKOH
JEATEIbHOCTH Y€JIOBEKA U JAJIbHEHIIEM HaAyYHO-TEXHUYECKOM Pa3BUTHUH,

I1P5 Oco3HaHME POJM OTBETCTBEHHONH HAayKU B OCBOEHHU M HCIOJb30BAHUM KOCMHUYECKOTO

NPOCTPAHCTBA M PA3BUTHE MEKAYHAPOIHOTO COTPYAHUYECTBA B 3TOH 00JacTH.




2 CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCIUILTAHBI

2.1 TemaTHyecKHH IJIAH

Yu4eOnast Harpy3ka
o0yuarmuxcsi
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JIP5, MP5, 11P4,11P2
Bsenenue 1 *
Pa3pnen 1 Ilpeamet acrpoHomun. OCHOBBI 6 4 4 2 JIP5,/IP9,MP3,
NMPAKTHYECKOH ACTPOHOMUH I1P1,1IP3
Tema 1.1. Ilpenmer actpoHOMUH. 3BE3THOE 4 4 2 2 JIP5, MP35
He0o. Co3Be3ust. 1IP3
Tema 1.2 Hebecnas chepa, ocoOble TOUKH 2 2 JIP9, MP5, 1IP1
HebecHOI cepbl, HeOeCHBIE KOOPTMHATHI
Pazgen 2 3akoHbI ABHKEHHS HeOEeCHbIX 8 3 4 4 JIP4, JIP9, MP4,
Ten MP5,IIPI,
I11P4,I1P5
Tema 2.1 CtpykTypa 1 MaciuTadbl 2 1 2 JIP5, MP4
Conneunoii cucrembl. Kondurypauus u IIP4,1IP5
YCJIOBHUSI BUIUMOCTH TIJIAHET
Tema 2.2. MeToas! onpeneneHus 6 2 2 4 JIP9, MP5, IIP1,1IP4
paccrostauii 10 Ten CONMHEYHON CUCTEMBI.
12 4 6 6 JIP4, JIPY,
Paznen 3 CoiHeuHasi cucTeMAa, METOABI JIP14,MP4,
ACTPOHOMMYECKHX HCCJIe0BAHUI MP5,11P1,IIP2,
I1P3,I1P4,I1P5
Tema 3.1 Ipoucxoxnenne ConHeuHOM 6 1 2 4 JIP4, MP4 MP5,
cucreMbl. Cucrema 3emnsi—JIyna. [lnanerst IIP1IIP2,IIP4.
3€MHOH I'PyNIBL
Tema 3.2 IInanersl-rurantsl. COyTHUKH U 2 1 2 JIPS,
KOJIbIIA TIaHeT. Maskle Tejla COTHEUHOM MP4MP5IIP],
CUCTEMBL. IIP31IP5
Tema 3.3 DJEKTPOMArHUTHOE W3IIyUYEHHE, 4 2 2 2 JIP9.MP4,MP3,
KOCMUYECKHE JIydd W TPaBUTALMOHHBIE IIP1LIIP4,1IIP5
BOJIHBI KaK HWCTOYHUK WHPOPMAIUU O
MPUPOJIE U CBOMCTBAX HEOECHBIX T
Paznen 4 3Be3abl 10 5 6 2 JIP4, JIPY,
JIP14,MP4,
MP5,11P1,IIP2,
I1IP3,I1P4,I1P5
Tema 4.1 3Be3abl. PUIUKO-XUMHYECKHUE 2 3 2 JIP4, MP4 MP5,
XapaKTEPUCTHUKHU U UX B3aUMHAsl CBSI3b. IIP1I1IP2,IIP4.
4 2 JIP5, MP4,MP5,IIP1
Tema 4.2 BHyTpeHHEE CTPOCHHUE U IIP31IPS,




HUCTOYHUKHU SHEPTUH 3BE3I.
4.3 DBOIIOLYS 3BE3]I, €€ DTAMbl U 2 1 1 JIP9.MP4 MPS5,
KOHEYHbLIE CTaJINH. IIP1 IIP41IP5
Tema 4.4 Crpoenne CosHLA, CONHEUYHOU 2 1 1 2 JIP9.MP4 MPS5,
atmocdepel.  IlposiBneHwe  CONHEYHOM 1P 11TIP4,1IP5
AKTUBHOCTU. TSITHA, BCIBIIKH, MPOTYOEPaHIIbL

Pa3pen S lNanaktuxku. Crpoenue u 7 4 2 3 JIP5,/IP9,MP3,
IBoJoIusA BeerenHon IIPLIIP3
Tema 5.1 Hama I'anaktuka—Mie4nslii nyTb 2 1 JIP5, MP5
Tema 5.2. CBepxmaccUBHbIE YE€pHbIE AbIPbI U 5 3 1 3 1IP3
aKTUBHOCTBb ranakTuk. [Ipencrasnenue o JIP9, MP5, IIP1
KOCMOJIOTHH.

Bcero 59 20 22 17

2.2 Conepxkanue y4eOHOM AUCHUNIHHBI
BBEJIEHUE
BxonHoit koHTpONb. MHCTPpYKTUBHBINA 0030p conepkaHus y4eOHONW TUCIUILUIMHBI U 3HAKOMCTBO
00y4aroIUXCst ¢ OCHOBHBIMH YCJIOBHSIMU M TPEOOBAHUSIMHU K OCBOCHHUIO IPOTPAMMBIL.
Cooepoicanue yuebno2o mamepuana
IIpenmer actpoHoMuu. Pojp acTpoHOMHMM B pa3BUTUM LUBWIM3ALMHU. DBOJIOLMS B3IJISAOB
yenoBeka Ha BceneHHyro. I'eoneHTprudeckast U remuoueHTpudeckas cucteMsl. OCOOEHHOCTH METOIOB

MO3HAaHHUsA B acTpoHoMuu. IIpakTHueckoe mpUMEHEHHE aCTPOHOMMYECKUX Hucciaenosanuil. Mcropus

pa3BUTHSl OTEUECTBEHHOW KOCMOHAaBTHKHU. IlepBblii MCKycCTBEHHbIM crnyTHUK 3emiuu, nojer FO.A.

I'arapuna. JlocTH:x€HHs1 COBPEMEHHON KOCMOHABTHKU.

Buab1 yueOHoi#1 1eATeILHOCTH:

— OOBbACHATP TPUYMHBI BO3HUKHOBEHUS W Pa3BUTHS AaCTPOHOMHUH, NPUBOAUTH IPUMEPHI,
MOATBEPKAAIOIIUE  JaHHbIE  MPUYUHBL,  WUIIOCTPUPOBATH  NPUMEPAMH  NMPAKTUYECKYIO
HAIPaBJIEHHOCTb ACTPOHOMUH, BOCIPOU3BOIUTL CBEACHUS IO UCTOPHUM PAa3BUTHUsA aCTPOHOMUH, €€
CBA35X C IPYTUMH HayKaMH.

— PasButme crmocOOGHOCTH SICHO W TOYHO W3JIaraTh CBOHM MBICIH, JIOTHYECKA OOOCHOBBIBATH CBOO
TOYKY 3PEHHs, BOCIPHHUMATh M AHAIM3HPOBATH MHEHUS COOECETHWKOB, TMPHU3HABAS IIPABO
JPyTOro 4el0BeKa Ha HHOE MHEHHUE.

— IlpousBenerne w3MepeHUs (PUIMUESCKUX BEIMYMH M OLIEHKA TPaHUIBl MOrPEITHOCTEH
H3MEPEHU.

— IlpencraBieHne rpaHALBI TOTPEITHOCTEH H3MEPEHUH IPH  TIOCTPOCHUH TPA(HUKOB.

— YMeHHEe BBICKA3bIBATh TUMIOTE3EI 1T OOBSICHEHNS HAONMIOJAEMBIX SIBIICHHMN.

— YMeHHe npeiaraTb MOAEIN SIBJICHUN.

— YKa3zaHue rpaHul IPUMEHUMOCTH aCTPOHOMUYECKHX 3aKOHOB.

— M3noxeHne OCHOBHBIX NOJIOKEHUN COBPEMEHHOMN HAyYHON KQpPTUHBI MUPA.

— IlpuBenenne npuMepOB BIWUSHUS OTKPBITUA B AaCTPOHOMHH HAa IIPOrPecC B TEXHUKE U
TEXHOJIOTUU MPOU3BOACTBA.

Hcnons3oBanne MaTEepHETA 13151 TOMCKA MHOPMALINH.

Pazgen 1 .
OCHOBBI IPAKTHYECKOU ACTPOHOMUHU

Tema 1.1 HeGecHas cdepa, ocodbie TOUKH HeOecHOH cepbl, HeOecHbIe KOOPANHATHI

Cooepoicanue yuebno2o mamepuana no meme 1.1:




Yto nsyyaer actpoHomust. E€ 3HaueHHe U CBA3b C APYTUMH HAyKaMH.

3Be3aHAsT KapTa, CO3BE3AMs, UCIONb30BAHUE KOMITBIOTEPHBIX MPHJIOKEHHH Ui OTOOpakeHUs
3Be3nHOro Heba. Bupmmas 3pesnHas BennunHa. CyTOYHOE NBIDKEHHE CBETHU. JIBIDKeHHE 3eMin
Bokpyr ConHuma. Bumumoe nsmkenue u ¢assl Jlyael. ConHewHblE W JIyHHbIE 3aTMEHUs. Bpemsi u
KaJeHOaphb.

— Buabl yueOHOH 1eATeIbHOCTH:
— @opmynupoBaTh BbIBOABI 00 OCOOEHHOCTSIX aCTPOHOMHH KaK HAYKH, MPHOTKEHHO OLICHUBAThH
yTJIOBBIE PACCTOSIHUS Ha Hebe.
— KrnaccupunupoBatb  TENECKONBI,  HCIOJAB3Ys  pPa3jHYHbIE  OCHOBaHMS  (KOHCTPYKTHUBHBIE
0COOEHHOCTH, BUJ UCCIIEAYEMOTO CIIEKTPa U T. 11.);
— Paborartb ¢ nHpOpMAaLHel HAYYHOTO COAEPIKAHUSL.
H300paxkaTe OCHOBHBIE KPYTH, JIUHUU U TOUKH HEOECHOH cheprl (MCTUHHBIN (MaTeMaTHYECKUil)
TOPHU30HT, 3€HUT, HAAUP, OTBECHASI JINHUS, a3UMYT, BBICOTA).

Tema 1.2 HebecHas cdepa, ocoObie ToukH HeOecHOIl cepbl, HeOeCHbIe KOOPAHHATBI

Cooeporcanue yuebno2o mamepuana no meme 1.2:

HebGecnas cepa. Ocobbie Touku HeOecHOU cdepbl. HebecHble KOOpAUHATHL 3BE3IHAS KapTa,
CO3BE3MsA, HCIIOJIb30BAaHHE KOMIBIOTEPHBIX TPWJIOKEHUH Ui OTOOpa)KeHHWsi 3BE3IHOro Heda.
Bunumast 3BesgHast BenmuuHa. CyTouHOe maBMKeHHE cBeTHII. CBs3b BHIUMOIO PAaCIHOJOXKEHUS
00BEeKTOB Ha Hebe U reorpaduuecknx koopauHaT HaOmonatens. Jpmwkenne 3emun BOkpyr ConHLA.
Bunumoe neukenne u ¢asel Jlynsl. ConHeuHbIe U TyHHbIE 3aTMEHHS. Bpemst 1 kajeHnaps.

— Buabl yueOHOH qesiITeJILHOCTH:

— ®@opmynHpoBaTh NOHATHE «HebecHas cdepay;

— Hcnonp3oBaTh NMOJy4YEeHHbIE paHee 3HaHUA U3 pasfena «Onrudeckue SBICHHUS» Uil OOBSICHEHUS
yCTPONCTBA U MPUHIUIA PA0OTHI TEJIECKOIA.

— DopMyIHPOBATH TOHSATHE «CO3BE3TUEY.

— OrnpenensaTs MOHITHE «BUAUMAsI 3BE3/IHAS BEINIUHAY,

— OrmpenensaTe pa3sHUIy OCBEIICHHOCTEW, CO3/1aBa€MBbIX CBETHJIAMH, IO H3BECTHBIM 3HAYEHUSIM
3BE3/IHBIX BEJINYHH.

Hcnonp30Barh 3BE3IHYIO KapTy JIsI IOMCKA CO3BE3IMI U 3B€3]] Ha Hebe.

Pasznen 2
3AKOHBI IBU)KEHUSA HEBECHBIX TEJI

Tema 2.1 CtpykTypa u Mmacmtadbl Co/iHeUHOH CHCTEMbI.
Kondurypauust u ycji0BuSI BHIHMOCTH IJIAHET
Cooepoicanue yuebnoco mamepuana no meme 2.1:
Crpykrypa u macmradbl ConmHeuHOW cuctembl. Kongurypamuss U yclOBHS BHIUMOCTH

11aHeT. Merozp! onpeaeneHus paccTosiHUM 10 Tex COJHEYHOH CUCTEMBI M UX Pa3MepOB.

— Buasbl yueOHOM JesITeIbHOCTH:

— ®@opMyNMPOBATh BBIBOABI O MPUYHHAX PA3TUYHON MPOAOKUTEIPHOCTH THS M HOYH B 3aBUCUMOCTHU
OT LIUPOTHI MECTHOCTH.

— IlpoBoauTh aHajgM3 BHUIA 3BE3MHOrO Heba C WCIOJNB30BAHWEM IOABH)KHON KapThl, UCXOAS U3
BPEMEHHU roJia.

— BocmpousBoauTh onpeneaeHusi TePMUHOB U MTOHSITHS «3KJTHITTHKAY.

— OOmbsacusTh HaOmOnaemoe nprkeHre COJIHIIA B TEUEHHE TO/A.

— XapakTepr3oBaTh 0COOEHHOCTH CYyTOYHOTO ABIMkeHUsT COJTHIIA HAa TIOJTFOCAX, SKBATOPE U B CPEAHHX
LIMPOTaxX 3eMJIIu.



— HaspiBaTh NMpUYMHBI U3MEHEHHUS MPONOJDKUTEIBHOCTH IHS M HOYM HAa PA3JMYHBIX IIHPOTAX B
TE€YeHHE roja. BOCHpPOM3BOIUTH MCTOPHYECKHE CBEACHHS O CTAHOBJICHWHM H  Pa3BUTHU
TeJIMOLIEHTPHUYECKOH CUCTEMbI MUDA.

— OObsAcHATE neTiieoOpa3Hoe IBUKEHNE TUIAHET C HCIOIb30BAHIEM 3THLUKIIOB U TU((HEPEeHTOB.

— BocnpousBoauTth ornpeneneHnsi TEPMUHOB U MOHITHH «KOH(QUTYpaLus TUIAHET», «CHHOAMYECKHH U
CHIIEPHUECKHI epHOoIbl OOpaIeHHs IIJIAHETY.

— BocnpousBoauTh OMpeneNeHus] TEPMUHOB U MOHIATHH («3JUIHICY, «adenuily, «Iepureuin,
«OonpIast ¥ Majast MOJyOCh SJUINIICA», KACTPOHOMUYECKAs AMHHLIAY.

— ®opmynuposath 3akoHbI Kemepa.

Tema 2.2 MeToab! onpeaesieHusi paccrosiauii 10 Te1 CoTHEYHOH CHCTEMBI

Cooeparcanue yuedHo2o mamepuana no meme 2.2:

Hebecnast mexanuwka. 3akonbl Kemepa. Omnpenenennie Macc HeOecHbIX Tej. JIBHKeHHe
UCKYCCTBEHHBIX HeOeCHbIX Tej. Buammoe nBmwkeHHe TuiaHeT (TmeTyieoOpa3HOe ABHKEHUE IUIAHET,
KOH(UTYpALMK TJIAHET, CHASPUYECKHe W CHHOAWYECKHE TEepUOAbl oOpalleHus IJiaHer). Paspurtue
npencrasiennii 0 CONHEeYHOM cucTeMe (aCTPOHOMUS B APEBHOCTH, T€OLEHTPUYECKHUE CUCTEMBI MUPA,
TeJINOLIEHTPUYECKAst CUCTEMA MUPA, CTAHOBJICHHE TeJTMOIIEHTPUIECKOTO MUPOBO33PEHHUS ).

3akonbl Kemnepa — 3akonbl nBmkeHHss HeOecHbx. Q0oOmeHne u yrouHeHue HproTOHOM
3akoHoB Kemepa. Onpenenennie pacctosiauii 10 Te COMHEYHON CUCTEMBI U pa3MepoB HEOECHBIX Tel
(ompeneneHne paccTOSHUE IO MapaylakcaM CBETHJI, PAJAUOJIOKALMOHHBI METOH, OIpeneieHne
pa3mMepoB Tes1 COTHEUHOH CHCTEeMBI).

Buabl yueOHoM qesiTeILHOCTH.
— AHanm3upoBaTh HH(POPMALMIO, MOJYYEHHYI0 M3 TEKCTa HAyYHOrO COAEp KaHMs, OOBSICHATH CYThb
SMIIMPHUUECKOTO CIIoco0a ONpeesieHns: pa3MepoB 3eMIIH.

— @OpMyJHUPOBATH ONPEACICHUs] TEPMUHOB U TMOHATHI «TOPU3OHTAJIbHBIA Mapajijiakc», «yrjOBbIE
pa3Mepbl OOBEKTAY.

— IloscHAT,  CylIHOCTH MeTOHNa ONpedeNeHHs  PacCTOSHUH 1O  Mapajjakcam  CBEeTHl,
PanMOIOKaLIMOHHOIO METOIAa U METO/1a JIa3€pHOH JIOKALHH.
Briuucnath paccrosiHue 0 MUJIaHET MO TOPU3OHTAJIbHOMY MapajllakCy, a HX pa3Mepbl IO
YTJIOBBIM pPa3MepaM U PacCTOSIHUIO.

Pazpen 3
COJTHEYHAS CUCTEMA, METO/JbI ACTPOHOMHUYECKHX I/ICCJIEZ[OBAHI/Iﬁ

Tema 3.1 Ilpoucxo:xxkaenue CosHeuyHoi cucrembl. Cucrema 3emasi—JIyna
IlnaneTsl 3¢MHOH IPyNNbI

Cooepoicanue yuebnozco mamepuana no meme 3.1:

O6wmme ceenenuss o ConHue (BUA B TEJNECKOI, BpAalleHHE, pa3Mepbl, Macca, CBETUMOCTb,
temneparypa CoJlHIIa ¥ COCTOSIHUE BEIECTBA HA HEM, XUMUYECKUH COCTaB).

Crtpoenne armocepsr Comnma (porocdepa, xpomocdepa, ComHeuHAss KOPOHA, CONHEYHAs
aKTUBHOCTB). McrouHuku sHeprun u BHyTpeHHee crpoeHne Comnua. CojHIE W JKU3HBb 3€MIIH
(TepCreKTUBbI NCTIOIB30BAHUS COIHEYHOH SHEPTUH, KOPOTKOBOJIHOBOE M3JIyUEHHUE, PAIHOU3ITyYeHHE,
KOPIYCKYJIIpHOE n3Nydenue, mpodiema «ComHile — 3emisi»).

Cucrema «3emis — JlyHa» (ocHOBHBIE nBHXKEHUs 3eMuH, popma 3emiy, JIyHa — cryTHUK 3emi,
COJIHEYHbIE M JyHHble 3aTMeHus1). [Ipupoma Jlyner (pusmueckue ycnoBus Ha JlyHE, MOBEPXHOCTH
JIyHBL, IyHHBIE TOPOJBI).



ITnaneTs! 3eMHOMN rpymnbl (00IIas XapaKTepUCTHKA aTMOC(HEPBI, TOBEPXHOCTH).
[TnaneTel-ruranThl (00IIAs XapaKTEPUCTUKA, OCOOCHHOCTH CTPOEHUS, CITyTHUKHU, KOJIbIIA).

Buabl yueGHOM aesITeIbHOCTH:

— I'paduuecku MOSICHATH YCIOBUSI BOSHUKHOBEHUSI JTyHHBIX M COJTHEUHBIX 3aTMEHUI.

— ®opMynUpPOBaTh MOHATHS U ONPENENEeHNs] KCUHOAMYECKUN MePUOA», «CUIePUIECKUI IepHoI».

— OOmbsacHATE Habmogaemoe aBrkeHue u ¢dasbl JIyHel, npuanHel 3aTMernii JIyasl u ConHua.

— OnuceBaTh MOPSAOK CMEHBI JIYHHBIX (as3.

— OmpenensiTe BO3MOXKHOCTh HAOMIONEHMS IJIAHET HA 3afaHHYI0 JaTy, pacnojaraTb IUIAHEThl Ha
opbuTax B MPUHATOM MaciiTade.

— OmpenensiTe Macchl IUTAHET HA OCHOBE TPEThero (YTOUHEHHOro) 3akoHa Kerepa.

— OnwuceiBarh ABHKEeHUS Tenl CONHEUHONW CHUCTEMBI MOI ACWCTBHUEM CUIJI TATOTEHHS MO OpOHTaM C
Pa3JIMYHBIM SKCLIEHTPUCUTETOM.

— OOBACHATP NMPUYMHBI BO3HMKHOBEHHUS TNPWJIMBOB Ha 3€MJI€ U BO3MYIUEHUI B JBIDKCHHH Tl
ConHe4HOH CUCTEMBI.

— IlpuBonuTh AOKA3aTENbLCTBA paccMOTpeHHs 3eMiu U JIyHbI Kak JBOHHON MJIaHETHL.

— OO00CHOBBIBaTbH COOCTBEHHOE MHEHHE OTHOCHTEJIBHO NIEPCIIEKTUB OCBOSHUs JIyHBL

— XapakTepu3oBaTh IPUPOAY 3€MIIH.

— IlepeuncusiTb OCHOBHBIE (PU3UUECKHE YCIOBHS HAa TOBEPXHOCTH JIyHBI, OOBSCHITH pa3iIndms ABYX
TUTOB JIYHHOM TIOBEPXHOCTH (MOpe M MaTepUKOB), OOBSCHATh MpOLECcChl (POPMHPOBAHUS
nosepxHocTH JIyHBI U ee penbeda.

— IlepeuncnsaTe pe3ynbTaThl MCCIENOBAHUI, IPOBEAEHHBIX aBTOMATUYECKHMMH ammapaTramu MU
aCTPOHABTaMHU.

XapakTepHu30BaTh BHYTPEHHEE CTpOoeHUe JIyHbI, XUMHUYECKHI COCTaB JIyHHBIX IIOPOA.

Tema 3.2 ILnaHeTHI-rUrAHTHI

Cooepoicanue yuebnozco mamepuana no meme 3.2:
AcTepounpl U METEOPHUTHI (3aKOHOMEPHOCTh B pacCcTOsSHHUSX 1iaHer or CosHma u mosic

acTEepOUIOB, IBIKEHNE aCTEPOUIOB, (PU3MUECKUE XapaKTEPUCTHKH aCTEPOHIOB, METEOPUTHI).

Komersl 1 MeTeopbl (OTKPBITHE KOMET, BHI, CTPOEHHE, OpOUTHI, MPUPOAA KOMET, METEOpbl U
O0NHIBl, METEOPHBIE TIOTOKH).

[Tnanerbi-rurantel. CIyTHUKY M KOJIbLIA TUIAHET. MaJible Tesla COTHEYHON CHCTEMBIL.
Buab! yueOHoi#1 1eATeILHOCTH:

— @opMyMpoBaTh OCHOBHBIE MOJIOKEHHsI THMOTE3bl O (hopmupoBaHuu Ten CONHEYHOU CHUCTEMBI,
aHAJM3MPOBATh OCHOBHBIC IOJIOKEHHS COBPEMEHHBIX TMPEICTABICHUI O MPOUCXOKICHUH Te
ConHe4yHO# CHCTeMbl, HCIOJNb30BAaTh MOJOKEHHS] COBPEMEHHOW TEOPHM MPOHCXOXKICHUS Tel
CosHeuyHOM CUCTEMBIL.

— Hcnonb3oBaTh MHPOPMALIMIO HAYYHOrO COAEPIKAHUS, MPEACTABICHHYIO B PAa3JIUYHBbIX BHUAAX
(TabauUbl, TEKCT), Ui aHadM3a W CPABHEHHUS XapakTepUCTHUK [uiaHeT COJNHEUHOW CHCTEeMB,
kyaccuukanuu oOBEKTOB.

— TlepeuncisiTb OCHOBHBIE XapaKTEPUCTHKH IUIAHET, OCHOBAHHUS Ui MX pa3/eieHHs] Ha TPYIIIIbL,
XapaKTepPH30BaTh MIAHETbI 36MHOM TPYIIbI U IUIAHETHI-TUTAHTbBI, OOBSICHATH MPUYHHBI UX CXOICTBA
U pa3Inyus.

— VYka3blBaTb MapaMeTpbl CXOACTBA BHYTPEHHErO CTPOCHHS M XHMMHUYECKOrO COCTaBa [UIAHET-
I'MTAHTOB,;

— OnuceiBaTh XapaKTEPUCTHKH KAKIOH U3 MJIAHET-THIAHTOB; XapaKTePHU30BaTh HCTOYHUKU SHEPTHU B
Heapax IUIaHeT.

— OmnwuceiBaTh 0COOEHHOCTH O0JIAYHOTO MOKPOBA M aTMOC(EPHON LUPKYIISILHH.



AHanM3upoBaTh OCOOEHHOCTH NMPUPOABI CITyTHUKOB TUIAHET-THTAHTOB.
DOopMyIMPOBATH MOHATHE (IIJIAHETAY.
XapakTepu3oBaTh CTPOEHUE U COCTAB KOJIEL] [JIaHET-TUTaHTOB.
ApPryMeHTHUpPOBaHO MOSICHATH MPUYUHBI ACTEPOUTHO-KOMETHOM ONIaCHOCTH,
OmnuceIBaTh BO3MOYKHBIE IIoCJICACTBHUA CTOJKHOBCHHA 3eMid u APYTUX MaJlbIX TEJI ConHeyHon
CUCTEMBI TIPU MepecedeHr OpoOuT.
OrnpenenaTs NOHATHE KIUJIAHETA», «MaJias MIAHETa», «aCTEPOH», KKOMETAY.
XapaktepuzoBaTb Majbie Teiaa CONMHEUHON CUCTEMBI,
OmnuceIBaTh BHEIITHUHI BUA U CTPOCHUE aCTEPOUIOB U KOMET.
OOBSICHITH MPOLIECCHI, MTPOUCXOASIINE B KOMETE, MPU U3MEHEHUH ee paccTosiHus ot CoHLa.
AHanM3upoBaTh OPOUTHI KOMET.
OnpenessiTe MOHATHS KMETEOP», KMETEOPUTY, «OOIHIY.
OnuceiBaTh IIOCJICACTBHUA ITAACHUA HA 3eMito KPYIHBIX METCOPUTOB.

Tema 3.3 DJIeKTpOMArHUTHOE H3JIyYeHHE, KOCMHYECKHUe JIyYH H IPABHTALIHOHHBIE BOJHbBI KaK
HCTOYHHUK MHGOPMALIUH 0 PHPOJE U CBOIICTBAX HeOeCHbIX TeJl

Cooepoicanue yuebno2o mamepuana no meme 3.3:

DNEKTPOMArHUTHOE M3JTy4yeHUE, KOCMUYECKHUE JIYYH W I'PAaBUTALIMOHHBIE BOJHBI KaK MCTOYHHK
uHpOpMAaLMK O MPHPOAE M CBOHCTBaX HeOECHBIX Ted. Ha3zeMHBIE M KOCMHUYECKHE TEJIECKOIIB,
npuHLMn ux pabotbl. Kocmuueckue ammapatel. Crnextpanbhbiii aHanmms. Dddexr Homnepa. 3akoH
cMmenienns BuHa. 3akoH Credana — bonbpiimaHna.

Buabl yueGHOM aesITeIbHOCTH:
AHaM3UPOBAaTh BO3MOXKHBIC TPACKTOPUH MABHIKEHUS KOCMHYECKHX aIllapaToB, JOKa3bIBaTh
COOCTBEHHYIO MO3ULHIO, XaPAKTEPU3YIOIIYIO MEPCIIEKTUBBI MEXKIIAHETHBIX MTEPEJIETOB.
Xapakrepu3oBaTb OCOOCHHOCTH MIBIKEHHsS (BpeMsl CTapTa, TPACKTOPUM II0J€Ta) U MaHEBPOB
KOCMUYECKHUX almapaToB Ui uccienosanus Tea ConHeuHONH CHCTEMBL
OnuceiBaTh MaHEBPBI, HEOOXOAUMBIC I MOCAIKH HAa MOBEPXHOCTh TUIAHETHI WJIM BBIXOJA Ha
opOHTYy BOKpPYT Hee.
OOBACHATh PU3NIECKYIO CYITHOCTh NCTOYHHUKOB 3Heprun COJHIA U 3BE31.
OnuchIBaTh MPOLECCHl TEPMOSIACPHBIX PEAKIINI MPOTOHHOTO ITUKJIA.
OOBsICHITH MpoLiecc nepeHoca sHepruu BHyTpu CosHIa.
OnuceIBaTh CTPOEHUE COJTHEUHOMN aTMOC(EpHhI.
ITosicHATh rpanysLuio Ha noBepxHocTH ConHLA.
XapakTepu30BaTh CBONCTBA COJHEUHON KOPOHBI.
PackpbiBaTh ciocoObI 0OHAPYIKEHUS TOTOKA COJTHEYHBIX HEHTPUHO.
OOOCHOBBIBATh 3HAUYEHUE OTKPBITUS COTHEYHBIX HEUTPHUHO IJIs1 (PU3UKH W ACTPOPU3HKH.
XapakTepu3oBaThb 3BE3Ibl KaK MPUPOAHBIH TEPMOSACPHBIA PEAKTOP, ONPEAENATh IOHATHE
«CBETUMOCTD 3BE3/IbI».
[TepedncnsiTe CHEKTpaibHBIE KJIACCHI 3BE3M;, OOBACHATH COAEpKAHHE AUATPAMMBI «CIEKTP —
CBETHUMOCTBY.

JlaBaTh ornpeneneHuns HOHATUHN «3BE311a», «IBOHHBIE 3BE3bD», KKPATHBIE 3BE3IbDY.

Paznen 4
3BE3/1bl

Tema 4.1 3Be3abl. PU3HKO-XUMHYECKHE XAPAKTEPUCTHKH U UX B3AUMHAS CBS3b.
Cooepoicanue yuebno2o mamepuana no meme 4.1:
dusnueckas npupoaa 38e3x (LBET, TEMIEPATypa, CIEKTPhl U XUMUYECKHI COCTaB, CBETUMOCTH,

pamuychl, Macchl, CpemaHHe IUIOTHOCTH). CBsi3b MeXAy (PU3HUECKUMH XapaKTePHUCTUKAMH 3BE3]



(mmarpamMma «CIeKTP-CBETUMOCTBY», COOTHOIIEHHE «MaCCa-CBETUMOCTDY, BPAIlEHHE 3BE3/ Pa3IMYHbIX
CHEKTPAJIbHBIX KJIACCOB).

JIBoliHbIe 3Be3bl (ONTHYECKHE W (PU3MUYECKHE NBOWMHBIC 3BE3IbI, ONMpPEIENIEHHEe MacC 3BE3/ U3
HaOJTIOIEHUH TBOWHBIX 3B€3], HEBUANMbIE CITYTHUKH 3BE3]I).

Buabl yueGHOM aesITeIbHOCTH:
— XapaxkTepu3oBaTb OCOOCHHOCTH CYTOYHOI'O IBM)KEHHS 3BE3]l HAa PA3JMYHBIX TeorpaduyuecKux
LIMPOTAX 3eMJIIH.
— AHaJUTUYECKH IOKa3bIBaTh BO3MOXKHOCTh BH3YaJbHOI'O HAONIOACHHS CBETHJIA HA OMNpPEIeNICHHON
reorpaU4eCKOM MUpoTe 3eMITH.
— @opMyIHpPOBATH ONPENETICHNS TEPMHUHOB U MOHITUH «BBICOTA 3BE3/BDY, KKYJIbMUHALIHSD.
OOmbsACHATE HaOMOAaEMble HEBOOPYKEHHBIM TJIa30M IBHXKEHUs 3Be3n M CONHIA Ha Pa3IUYHBIX

reorpapuuecKux MUpoTax.

Tema 4.2 BHyTpeHHee cTpoeHHe H MCTOYHHKH JHEPIruH 3Be3/A. JBOJIIOLHS 3Be3]
Cooepoicanue yuebnoco mamepuana no meme 4.2:
HCTOYHNKHN SHEPruM U BHYTpEHHee cTpoeHue 3Be3n. CoNHIE W KU3Hb 3eMIU (IIEPCIIEKTUBBI
UCTIONB30BAHUSI  COJHEYHOH  SHEPTUH,  KOPOTKOBOJHOBOE  M3JIyYeHHE,  PaAHOHU3JIy4CHHUE,
KOPIYCKYJIIPHOE U3Nydenue, mpodiema «CoHile — 3emsi»).

Buabl yueOHoi# 1eATEILHOCTH:

— Hcnonb3oBark (pusnyecKre 3aKOHBI M 3aKOHOMEPHOCTH IJisi OOBSICHEHHs! SIBICHHH W MPOLIECCOB,
Habmonaembix Ha CosHIIe.

— @opMyJIHpPOBATh JIOTHUECKH OOOCHOBAHHBIE BBIBOABI OTHOCHUTENBHO MOJYyUYEHHBIX aHATUTHYECKIX
3aKOHOMEpHOCTeH st cBeTuMOcTH COJTHIIA, TEMIIEPaTyphl €ro HeAp U aTMochepsl.

— XapakTepHu3oBaTh 3BE3/bl KAK MPUPOAHBIN TEPMOSACPHBINA PEAKTOP.

— Onpenenatb NOHATHE KCBETUMOCTD 3BE3/1bIY.

— IlepeuncnaTs CeKTpanbHbIE KJIACChHI 3BE3].

— OOBsCHATH comepIkaHne TUarpaMMbl CIIEKTP — CBETUMOCTD.

— JlaBaTh onpeaeneHusl MOHATUN «3BE3/1a», «IBOMHBIE 3BE3/1bl», KKPATHBIE 3BE3/bD).

— OOBACHATb 3aBUCUMOCTb CKOPOCTH U MPOOJKUTENBHOCTH 3BOIOLNHY 3B€3]] OT HX MACCHL.

— PaccmarpuBath BCHBIIKY CBEPXHOBOM KaK 3Tal 3BOJIFOLUHU 3BE31bL.

— OObBscHATH BapUaHTBl KOHEYHBIX CTaIUi JKWU3HU 3Be3n (Oenble KapivKH, HEHTPOHHBbIE 3BE3MBI,
NyJIbCAPBI, YEPHBIE ABIPHI).
OmnwuceiBaTh MPUPOAY OOBEKTOB HA KOHEUHOW CTAIUH BOJIFOLIUH 3BE3I.

Tema 4.3 Ctpoenue CoaHua, cosiHeuHoH aTmMocdepsbl. IIposiBieHue cOTHEYHOH AKTUBHOCTH:
NSITHA, BCOBIIKH, NPOTy0epaHubl

Cooepoicanue yuebno2o mamepuana no meme 4.3:

Crtpoenne ComHua, comHeuHOW atmocgepsl. IIposiBieHue COTHEYHOH AKTUBHOCTH. IISITHA,
BCIBIIIKH, MPOTyOepaHipl. [lepHognyHOCTD CONHEYHON aKTUBHOCTH. PONb MarHWTHBIX MONEH Ha
comuie. ComHeuHno-3emHbie cBsisn. Ctpoenue armocdepsl Comnua (dorochepa, xpomocdepa,
COJIHEYHAast KOPOHA, COJTHEYHAsI aKTUBHOCTD). ICTOYHHKY SHEprur U BHyTpeHHee crpoeHne CoHna.

Buabl yueGHOM aesiTeIbHOCTH:
— OnuceiBaTh NMPUYUHHO-CIEICTBEHHBIE CBSI3U TPOSBICHUN COJIHEYHOH AKTHBHOCTH W COCTOSIHUS
MarHuTocheps! 3eMiTu.
— Hcrnonp3oBare 3HaHUE (U3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH B IUIa3Me U OIHCAHHUS
00pa3oBaHUs MATEH, MPOTYOEPAHLIEB U IPYTHX MPOSIBICHUH COTHEUHOH aKTUBHOCTH.



— Tlepeyncnarb npuMepbl MPOSBICHUS] COJTHEYHON aKTUBHOCTH (COJIHEYHBIE MSATHA, MPOTYOEepaHIIbI,
BCIIBIIIKH, KOPOHATBHBIE BEIOPOCHI MACCHI).
— XapaxkTepu3oBaTh NOTOKU COJTHEYHOH MJIa3MBbl.

— OmnuceiBaTh 0OCOOEHHOCTH MOCNEACTBHIA BIUSHUS COJIHEYHON aKTUBHOCTH Ha MarHUTochepy 3emiu
B BUIEC MArHUTHBIX Oypb, MOJNSAPHBIX CHSHHI, WX BIUSHUE HA PAaTUOCBsI3b, COOM B JIMHHSIX
3JIEKTPONEPEIAYH.

HaspiBaTh nepuoa n3MEHEHHs] COTHEYHON aKTUBHOCTH.

Pazpen S
T'AJJAKTUKHU. CTPOEHHUE U 3BOJIIOIUA BCEJEHHOH

Tema 5.1 Hama I'anaktuka — Miie4nbiii nyTh

Cooeparcanue yuedoHo2o mamepuana no meme 5.1:

Hama Tamaktuka (COCTaB: 3Be3bl U 3BE3NIHbIC CKOIUICHHS, TYMAHHOCTH, MEX3BE3JHbBINA ras,
KOCMUYECKHE JIyYd M MarHUTHbBIE TMOJIs; CTpoeHue | amakTuku, BpamieHue [ajiakTHKd U JBUKCHUE
3BE€3]] B HEl;, paAlOU3IIyueHue).

Jlpyrue rajakTHkH (OTKPBITHE OPYTUX TaJaKTHUK, ONpeAesieHHe pa3MepoB, PACCTOSHUI M Macc
rajlakKTHK, MHOTOOOpa3ne rajakTUK, PaaHOralIaKTHKN U aKTUBHOCTb SIJep TaJlaKTHK, KBa3aphl).

MeraranakTuka (CHCTEMBI raJIaKTHK U KpynHoMaciuTaOHas CTpykTypa BeenenHoil, pacimpenue
MerTaranakTukH, TUIIOTE3a «ropstueit BeenenHoi», kocMonornyeckue Moaen BeeneHHoi).

Buabl yueGHOM aesITeILHOCTH:
— Habnmronenwe 3a 38e3namu, JIyHO# n mianeTamu B Teneckon. HabmroneHne COMHEYHBIX M TEH
C IOMOIIIBIO TEIECKOMNA U COTHEYHOTO 3KpaHa.
— Hcnonws3zoBarne MHTEpHETA T TONCKA H300PAKEHNH KOCMAYECKIX OOBEKTOB M MH(POPMAIIAN
00 1X 0COOEHHOCTSIX
— OOcyxkaeHne BO3MOXXHBIX ClieHapueB spomonnn Beenenrnoit. HMcnonmb3oBanne MHTepHETA TSI
MTOMCKa COBpeMEHHOM nH(popMannu 0 pa3putun Beenennoit. OnieHka nHGOPMAIUH ¢ TTO3UITHA
€€ CBOMCTB. JOCTOBEPHOCTH, OOBEKTUBHOCTH, MTOITHOTHI, aKTYaIbHOCTH U T. 1.
— Brrucnenne saeprun, 0cBOOOKTAFOINEHCS TPU TEPMOSAEPHBIX PEAKITUIX.
— ®opmymupoBKa mpoOIeM TEpMOsIepHOH sHepreTuku. OOBICHEHNE BIUSHUS COITHEUHON
AKTUBHOCTH Ha 3€MIIIO.
— IloHuMaHue poiIu KOCMUYECKUX UCCIEIOBAHUM, X HAYYHOIO 1 SKOHOMHYECKOTO 3HAYEHUS.
OO0cy>x1eHne COBPEMEHHBIX THIIOTE3 O MPOUCXOKACHNH COTHEYHON CHCTEMBI

Tema 5.2 CBepxmaccuBHBIE YepHbIe AbIPbI H AKTUBHOCTD I'AJIAKTHK.
IIpeacraBienne 0 KOCMOJOTHHU

Cooeparcanue yuedHo2o mamepuana no meme 5.2:

CBepxmaccuBHblE U€pHbIE JbIPbl M AKTUBHOCTb rajakTuk. IlpencraBieHune O KOCMOJIOTHU.
Kpacnoe cmemmenne. 3akon Xab0:a. DBosronus BceneHHOH. bonbioli B3peIB. PennkToBoe n3nyueHue.
TemMHas Heprus.

Buabi yueOHoil esiTeIbHOCTH:
— BpIBUTaTh U CPABHUBATDH TMITOTE3bI OTHOCUTENBHO MPUPOIBI CKPBITOH MacChL.
— OnwuceIBaTh CTPOSHUE U CTPYKTYPY | anakTukm.
— IlepeuncasiTb OOBEKTHI TUNIOCKOH U ChepHUECKON TOACUCTEM.
— Ouenusarb pasmepsl [ anakTuku.
— TosicHsaTe nBmwKeHne u pacrnonoxkenue Conrna B [anaktuke.



XapakTepHU30BaTh SIAPO U COUPANIBbHBIE PyKaBa [ amakTuk.

XapakTepHU30BaTh NPOLIECC BpalleHus | anakThKu.

ITosICHATD CYITHOCTD MPOOJIEMBI CKPBITOH MaCCHI.

KnaccndpuumpoBaTh raiakTHKU IO OCHOBAHUIO BHEITHETO CTPOSHHSI.

AHanu3upoBaTh HAOMOJAEMBIE SIBJICHHS U OOBSICHATD PUYMHBI UX BOSHUKHOBEHHSI.

UzBnekaTs nHOOPMALIUIO U3 PA3IMYHBIX HCTOYHUKOB U MPe0OPa3OBbIBATH MHYOPMALIUIO 3 OTHOTO

BUZA B APYro# (U3 rpad)uIeckoro B TEKCTOBBIN).

XapaxkTepu3oBaTh CIUpaNbHblE, JJUIMNTUYECKHE U HENpPaBUJIbHbIE TajakTUKW, Ha3bIBaThb UHX

OTJIMYHUTENbHBbIE OCOOEHHOCTH, Pa3MEPBI, MacCy, KOJUYECTBO 3BE3I.

ITosicHATh Hanu4Me CBEPXMACCUBHBIX YEPHBIX ABIP B s/ipax TallakTUK, OMNpPENeNsTb IMOHATHS

«KBazapy, «paguoranakTHKa.

XapakTepHU30BaTh B3aUMOJICHCTBYIOIIHUE FaTaKTUKH.

CpaBHUBATh NOHATUS «CKOIIEHUSD» U «CBEPXCKOIIEHHUS TaJJaKTHKY.

DopMyIMpPOBaTh OCHOBHBIE TIOCTYJIATHI OO TEOPHH OTHOCUTEIBHOCTH.

OrnpenenaTe XapakTEPUCTUKU CTallnOHapHON BcenenHoit A. DHHINTEHHA, OMUCHIBATH OCHOBBI JJIS

BbIBOAA A. A. ®puamaHa 0 HecTaMOHAPHOCTH BeeneHHoi.

[TosICHATD TIOHATHE «KPACHOE CMEIIEHHWE» B CIIEKTPAaX TAJNAKTHUK, UCIONb3YS ST OOBSICHEHUS

s¢pdext omnepa, u ero 3HaUeHUE I MOATBEPKICHUS HECTALIMOHAPHOCTH BeeneHHOi.

XapakTepu3oBaTh NPOLIECC OAHOPOAHOIO U U30TPOIHOIO paclinupeHuss BceneHHol.
DopmynupoBaTh 3aKOH XadbOna.



3 YCNOBUA PEATU3ALIMN YYEBEHOW ANCLUUMTNHBI
3.1 MaTtepuanbHO-TeXHMYeCKoe obecrneveHue

Ana  peanusaunu

nporpamMmsl

y4ebHOM  AMCLMUMANHBI  NpefyCMOTPEHbl  Cheaytouiue

cneynanbHble NOMELLEHNA N OCHaLLeHWe:

Tvn v HaumeHoBaHuMe
cneynasibHOro NoMeLLeHns
KabMHET ecTeCTBEHHOHAYYHbIX
AUCLMNINH

MoMelleHNe Ans CaMOCTONATENbHO

paboTbl 06yyvatoLLmxca

OcHalleHne crielnanbHOro nNoMeLLLeHnA

MynbTUMeAUHbIE  CpPeACTBa  XpaHeHus, nepegayn u
npeacTaBneHns UHHoOpMaLnK.
YuebHO-MeTOANYECKAA — [JOKYMeHTauus,  AvAaKTUYecKue

cpeAacTsa.
Fnobyc 3emnu tmanyecknid; Fnobyc JyHbl; Fnobyc Mapca;
Kapta 3Be3gHoro Heba; Mogenb «ConHeYHble Yacbl»;
Tennypuii. Tpex nnaHeTHas mogenb (3emns, ConHue, JlyHa);
Mogenb «[lMnaHeTHas cucTema» (MexaHu4eckas);Mogenb

«CTpoeHve  ConiHeYHOW  cucTeMbl»  (3N1eKTpuyeckas);
SNEeKTPOHHO-UH(OPMALMOHHBbI CTeH[ «Co/HeYHas
cucTema»
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MNHTepHeT-pecypchbl
1 ®depepanbHblil  LUEHTP  MHMOPMaLMOHHO-06pa3oBaTenbHbIX  pecypcoB -  DLINOP
[3nekTpoHHbIi pecypc]. - Pexxum goctyna: www.fcior.edu.ru , cBO60AHBINA. - 3arn. ¢ 3kpaHa. H3. pyc
2. EanHaa konnekums uugpoBbiX 06pa3oBaTe/ibHbIX PeCypcoB [SNEeKTPOHHBINA pecypc]. - Pexxum
poctyna: www.school-collection.edu.ru cBo60AHbIN. - 3arn. ¢ aKpaHa. $3. pyc
3. WHTYWT - HauMOHaNbHbI OTKPbITbIA YHUBEPCUTET. [DNEKTPOHHBIA pecypc]. - Pexum
pocTyna: www.intuit.ru/studies/courses  CBOGOAHbINA. - 3arf. ¢ aKpaHa. f3. pyc.
WNHcTuTyT KOHECKO NO MHGOPMAaLUMOHHBIM TEXHOMOTMAM B 06pa3oBaHUN. [DNeKTPOHHbLIN pecypc]. -
Pexxum goctyna: https://iite.unesco.org/r /, cBOGOAHBINA. - 3arn. ¢ akpaHa. H3. pyc.
4.  ®depepanbHblil  06pa3oBaTeNbHbIA  MopTan  «VIH(OpMaLMOHHO-KOMMYHMKaLMOHHbIE
TeXHonormm B 06pasoBaHUM». [GnekTpoHHbIN  pecypc]. - Pexxum focTyna:

http://window.edu.ru/resource/832/7832, cBOGOAHbINA. - 3ar/. ¢ 3KpaHa. 3. pyc.

5. MopTtan ymgpoBoro obpasoBaHUs. [INEKTPOHHbLIA pecypc]. - Pexum goctyna: www.digital-
edu.ru  cBO6OAHbLIN. - 3arf. ¢ 3KpaHa. H3. pyc.

6. EauHoe OKHO pocTyna K o6pasoBate/ibHbIM — pecypcam Poccuiickon  Pepepaumm
[2nekTpoHHbIN pecypc]. - Pexxum goctyna: http://window.edu.ru/  , cBO6OAHbIN. - 3arf. C 3KpaHa.
A3. pyc.

7. CMO B poccuinckmx wkonax: komaHga ALT Linux pacckasblBaeT O BHeAPeHUU CBOOGOAHOMO
nporpaMmHOro obecrneyeHuss B LWKonax Poccun [INeKTpoHHbIA pecypc]. - Pexum poctyna:
http://freeschool.altlinux.ru  /, cBo60AHbIN. - 3arn. ¢ akpaHa. 3. pyc.

3.3 Y4yebHO-MeTOANYECKOE 06ecneyeHne camoCcTosATeIbHOM PaboTbl 06yYatoLLINXCS

CamocTtosTenbHass paboTa sABnseTcs  06dA3aTeNbHOM  ANA  KaXAoro  obyuvatouerocs.
CamocTosTeNlbHasa paboTa MOXeT OCYLLEeCTBNATLCA UHANBUAYANIBHO UKW TpynnaMu B 3aBUCUMOCTU OT
Lenn, obbema, KOHKPETHOM TeMaTUKIN CaMOCTOATE/IbHO PaboThbl, YPOBHS CNOXHOCTU, YPOBHS YMEHNI
06yyatoLLMXCH.

KOHTponb pe3ynbTaToB BHeayAWTOPHOW CaMOCTOSATE/IbHOW paboTbl OCYLLECTBAATLCS B Npeaenax
BPEMEHW, OTBEAEHHOr0 Ha 06s3aTesibHble Y4ebHble 3aHATUS U BHEAYAMTOPHYK CamMOCTOATE/bHYIO
paboTy 00y4varoLmMxca no y4ebHOW AUCUUNAMHE, NPOXOAMT KakK B MUCbMEHHOW, TaK M YCTHON uau
CMeLlaHHON thopme, € NpeAcTaBeHNeM U3LeNnsa U NPoayKTa TBOPUECKON feaTeNlbHOCTU.

B kayectBe ((opM ¥ METOAOB KOHTPONS BHEayAMTOPHOM CaMOCTOSITENIbHON paboThbl

MCMONb3YITCA:  MPOBEpKa  BbIMOMHEHHOW paboTbl  NpenogaBaTefieM, CEMWHAPCKME — 3aHATUS,
TeCTUPOBaHVE, CaMOOTYETbI, KOHTPO/IbHbIE PaboThbl, 3alyMTa TBOPYECKUX paboT 1 ap.

Ne HammeHoBaHue Bugbl 3afaHuin - ans  caMoCTOATE/IbHOW  BHeayAWTOPHOM
pasfena/TeMbl paboThbl
1 Pa3gen 2.3aKoHbI TekcT 3agaHua:

ABWKeHUA HebecHbIX Tenl  [10AroToBKa K CEMUHAPCKOMY 3aHATUIO
Tema 2.1. CTpyktypa u Merstabbl COMHEYHOW  CUCTEMBI.
KoHturypaums v ycnosus  YrnybuTb, KOHKPETU3MPOBATb N paclwnpnutb  3HaHWS,

BUAMMOCTY NnaHeT OBNlaZieTb MUMKU Ha 60/ee BbICOKOM YPOBHE PEnpoayKuuu u
Pasgen 3. ConHeyHas TpaHcopMaLuun. 3akpenuTb yMeHuA n HaBbIKM
cucTtemMa, MeTofbl CamMoCTOATENbHOW paboTbl. PacwunpnTb o6LwuiA,
aCTPOHOMWNYECKUX NPoeccnoHabHbIN U KYNbTYPHbINA KPyro3op.

nccnefoBaHuUi. PekoMeHAaL My NO BbINO/THEHMIO 3alaHUS:
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Tewma 3.1 ITpoucxoxnenue
CoHEeYHOH CUCTEMEI.
Cucrema 3emnsa—Jlyna.
IInaneTs! 3eMHOM IpyNMbL
Tema 3.2 Ilnanetsr-
TUTaHThI.

Paznen 4. 3Be3abl

Tema 4.1 3Be3 bl
DuznKo-xUMHYECKHE
XapPaKTePUCTUKN H  HX
B3aMMHAs CBSI3b.

Pazpen 5. I'anakTukn.
CTtpoeHue u 3BOTIOIUA
Bcenennon

Tema 5.1 Hama
T"amaxTuxa—MireyHbIi
nyTh

IToaroroBka K CEMHUHAPCKOMY 3aHSTHUIO SIBJSIETCS] OJHUM U3
HanOoyiee CJIOXKHBIX BHAOB CaMOCTOSTENBHONH paboThl,
00JBIION LEJeHANPABICHHON CAMOCTOSATENIbHONW padoThl HaX
BBICTYIUICHUSIMU W/WJTH TOKJIATaMH.

DTarnbl NOATOTOBKU:

1) BeISICHUTE TeMy U BOITPOCHI CEMHHAPA

2) O3HaKOMHTBCS C PEKOMEHIOBAHHOH JTIUTEPaTypOil

3) BersicHuTE MHAMBHIYATBHOE 3a/1aHUE (€CIIH €CTh)

4) IlnanupoBaHue pabOTHI:

5) UreHue nmuTepaTypbl: HAUMHAETCSI ¢ OCHOBHBIX
UCTOYHUKOB(Y4EOHHK, JIEKIIHSI) U 3aKaHUYMUBAETCS PabOTOM Hal
JOMNOJIHUTEIbHON IUTEpPaTypoi

6) Beimucku: nenarTces mo KaKIoMy MyHKTY TUTaHa.

7) CocraBineHue TUlaHA BBICTYIUICHHUS, TOTOBSITCSI LIUTATBHI,
TE3UCHI.

[Inam momoraer OpraHM30BaTh CBOK pPadOTy Hag TEMOH,
IeNnaeT OTBETHl OoJyiee IIeJICHANPAaBJICHHBIMY, JIOTHYHBIMH,
MOCJIe10BATEIbHBIMH, 10Ka3aTeIbHBIMH.

Kputepuu ouenku:

copMyIHPOBATh MOJHBIN M MPABIJIbHBIA OTBET HAa BOMPOCHI
CEeMHUHapa,

JIOTUYHO U CTPYKTYPHUPOBAHO M3JIOKUTH MaTepuai. Ilpu stom
CTYIEHT JIOJIKEH M0Ka3aTh 3HaHUe CIIeLUalbHON JIUTEpaTyphl
MPOAEMOHCTPUPOBATh yYMEHUE OOO3HAYUTH MPOOJIEMHBIE
BOIIPOCHI B COOTBETCTBYHOLIEH obmacTu

MIPOAHAIU3UPOBATD UX U MPEAJIOKUTb BAPUAHTBI PELIEHUI,
JaTb  UCUEPNbIBAIOLIME OTBETbl HAa  YTOUHAIOIUME U
JOTIOJTHUTEIIbHBIE BOIPOCHI

Paznen 2 3akoHbl
JABHKEHHS HEOECHBIX TeJI
Tema 2.2 MeToan!
ONpeaeNeHus: PaCCTOSHUN
1o Ttes1 CoaHeuHOoi
CHUCTEMBI

Paznen 3 Conneunas
CHCTEMA, MeTObI
ACTPOHOMHUYECKUX
HCCJICTOBAHUH

Tema . 3.3
DNeKTpOMarHuTHOE
U3JIy9CHUE, KOCMUYECKHE
JIY4U W TPABUTALIUOHHbBIC
BOJIHBI KaK UCTOYHUK
UH(pOPMALIUU O IPUPOAE U
cBOlicTBax HeOECHBIX Tel
Paznen 4 3Be3anl

Tema 4.1 3Be30bI1.
Duznko-xuUMHYECKHE
XAPAKTEPUCTUKU U UX
B3aMMHAsI CBSI3b.

Tema 4.3 Ctpoenue
Conanua, coJIHEUHOH

Texcr 3apanus:

CocTaBuTh CpaBHUTEIBHYIO TAONUIY (3JIEMEHT OPTHOIHO)
Menan:

MOBTOPUTh M CHUCTEMATH3UPOBATh W3yUEHHBIH MaTepHal,
HAYYHUTHCS BBIACNSATh TJIABHOE W OCHOBHOE, JIAKOHUYHO,
KOMITAKTHO M CXaTO W3JIOXKUTh OTOOpaHHBIA MaTepHal,
HAYYHUTHCS KJIACCU(UIIMPOBATh HU3JaraeéMblii MaTepuan I1o
YPOBHSIM 3HAYMMOCTH.

PexoMeHauM M0 BHINOJHEHHIO 3a0AHHUS:

JlaHHbBIE CpencTBa HAISIAHOCTH  BBINONHAKT — (QYHKIHIO
KOHCTIEKTHPOBAHUS Marepuana. Ipu 3aI0THEHUH
CPaBHUTENbHON TaONMLBI HEOOXOAMMO BBIEIHTH TJIABHOE B
TeMe. JIaKOHMYHO, KOMITAaKTHO, CXKaTO M3JIOKUTH OTOOPaHHBIN
marepuan. Jlornka mocTpoeHHs: TabmULI - OTpPakeHHe
COIEPIKATENbHBIX CBA3CH MEXIy €IUHHIAMH H3J1araeMoi
uHpOpMaLMK, WX UeTKas KiIacCHPHUKAIMs MO YPOBHIM
3HAYUMOCTH.

Drarbl paboThI HaJl CPABHUTEIBHON TabmuIei

1. ITouck nHpopMauuu

2. Ananu3 nHpopMauun

3. Ocmpbicnenue nHpopMauu

4. Cunre3 uapopmanum.

Kputepuu ouenku:

00OCHOBAaHME, JIOTHYHOCTb, YETKOCTh, PALIMOHAIBHOCTD




arMocdepsl. [IposiBieHune
COJIHEYHON aKTUBHOCTH:
TSITHA, BCTIBIIIKH,
npoTyOepaHIibl.

H3JIOXKECHUA MaTECpHraa.

Pa3znen 1 OcHoBBI
NPAKTHYECKOH
ACTPOHOMHHM

Tema 1.1 Hebecnast
cepa, ocodble TOUKU
HebecHO cdepbl,
HeOeCHbIe
KOOPHUHATHI.

Texkcr 3aaaHu9:

CocraBute  rTnoccapuii  HeOecHOH  cdepe  (dIeMeEHT
opT¢ONHO)

Menan:

PaCKpbITb COACPKAHUE OCHOBHBIX TEPMHUHOB, PAa3bACHUTDH

CJIOBA-TEPMUHBI B KOHTEKCTE NAHHOH TEeMBI, PACKPBITh HX
3HA4YEHHE, 1aTh UX HAYYHOE TOJIKOBAHUE.

PexoMeHanuM no BHIMOJHEHHIO 3aJAHUS:

Jlis BeneHus rioccapusi JOJDKHA ObITh 3aBeleHa OTHENbHAs
TETPaab WIH MOXXHO BECTH CJIOBAapPh C KOHIIA OoOIIel Terpanu
IUIE  KOHCIEKTOB, BO3MOXHO COCTABJICHHE 3JIEKTPOHHOTO
rJIoccapusi Kak OHOTO U3 BUIOB UHINBUAYAIbHBIX MPOCKTOB.
Kputepuu ouenku:

Tounocte (OPMYJIHPOBOK TEPMUHOB TIPH  MPOBEACHUHU
(pM3NIECKOro AUKTAHTA, TJIOCCAPHIA cAaeTcsl B OyMakHOM HJIH
snekTpoHHOM BapuaHTe. CopnepkaTeNbHas 4acTh W 00bEM
TEPMHHOJIOTUH JOJUKHBI COOTBETCTBOBATH IPENbSIBICHHBIM
TpeOOBAHUSIM.

Paspea S I'anakTukm.
CTtpoeHue u 3BOTIOIUA
Bcenennoi

Tema 5.2.
CBepxmaccHUBHbIE UepHbBIE
IBIPBI U AKTUBHOCTD
TAJIAKTHK.

Texcr 3a0aHus;

IIpuroroBUTH MUHU-TTPOCKT

Hens: pa3BuTHE JUYHOCTH YyHALIUXCA Ha OCHOBE YCBOEHHS
YHUBEPCAIBHBIX CIIOCOO0OB AESITEIbHOCTH

Pa3BuBaTh y yd4amuxcsi CHOCOOHOCTH CaMOCTOSITEIHHO
CTaBUTH yUeOHBIE IIeJTH, MPOSKTHPOBATh MyTH UX PeaU3aliu
(T.e. ONTUMAaNbHO OPTAHHM3OBBIBATH CBOK) MESITEIBLHOCTD),
KOHTPOJIMPOBAaTb M OLEHUBATb  CBOM  JOCTH)KEHUSA
(bOpMUPOBATh YMEHHE YYUTHCS). WHTETPALUS HMMEIOIIUXCS
3HaHUH U MPUOOPETEHNE HOBBIX

PexoMeHaanuu no BHINOJTHEHHIO 3a1AHUS

IIpoekTHast OESITETBHOCTD - YaCTh CAMOCTOSITENIbHON pabOThI
yyamuxca. KaueCTBEHHO BBIMOJHEHHBIM TMPOEKT — 3TO
MO3TAMHOE TUJIAHUPOBAHUE CBOUX NEWCTBUI, OTCIIECKUBAHUE
pe3ynbTaToB CBOei paborel. [lokasaTeneMm yCHEIIHOCTH
MPOEKTA SIBJIACTCS €r0 MPOAYKT.

Kputepuu ounenkmu:

AKTyampHOCTb,  INIyOMHA, HAY4YHOCTb  TEOPETHUUECKOTO
MaTe€pHraia, YETKOCTDb BBICTYIIJICHUA, YPOBEHDb
CaMOCTOSTENIBHOCTH, ~ HMCIHOJIb30BAHUE  MyJbTUMEOUNHON

MPE3CHTAUN, €€ Ka4YC€CTBO, BPEMsI BBICTYIJICHUSA

4 KOHTPOJIb M

JUCUUILINHBI

OLEHKA

PE3YJIbTATOB OCBOEHHA YYEBHOMH



KOHTpOJ'Ib " OLICHKA PE3YJbTAaTOB OCBOCHUA NUCHUILIMHBI OCYLICCTBIIACTCS NPCIOAABATCIIEM B

IpoLecce TeKyLIero KOHTPOJI U IPOMEXKYTOYHON aTTeCcTallu.

4.1 Tekymuii KOHTPOJIb

No KonTponupyemsie paznenbl KonTtponupyemsie HaumenosaHue
B (TeMbl) y4eOHON TUCIUTLTNHBI PE3YJIbTAThI OLIEHOYHOI'O CPEJCTBA

1 Brenenne JIP5, MP5, IIP4,1IP2 Tecm

2 Pasznea 1 Ilpeamer JIP5,JTP9,MP5, Konmponsnas,patoma
acrpoHomus. OCHOBBI Tocm
NPAKTHYECKOH ACTPOHOMHH I1P1,I1P3

3 Tema 1.1. IIpenmer actpoHOMUM. JIPS, MPS Lpaxnmeckas paooma
3Be3nnoe Hebo. Co3pe3nus. 1IP3 (Mparmueckoe 3a0amie)

4 Tema 1.2 Hebecnas chepa, Lpaxnmeckas paooma
ocobObIe Touku HebecHOH cepbl, JIPY9, MP5, IIP1 (Mpaxnmmeckoe 3a0anie)
HeOeCHbIE KOOPIMHATHI

. Pa3nen 2 3akoHbl ABM:KeHUS P4, J1P9, MP4, Rormponercsi padoma
HeGeCHbIX Teut MP5,I1P1, ITP4,ITP5 | Tecm

6 Tema 2.1 CtpykTypa u Tpasamuuecrkasa paboma
maciuTaObpl CONHEYHOH CHCTEMBL. JIPS, MP4 (Mparmuueckoe 3a0amie)
Kondurypanust u ycinosus [IP4.1IP5
BUAMMOCTH TUIAHET

7 Tema 2.2. Merons! onpenenerust | JIP9, MPS, IIP1,I1P4 | lpaxnueckas paboma
paccrostauii 10 Ten ConHeyHoi (Mpaxnmuveckoe 3a0arie)
CHCTEMBIL.

8 JIP4, JIPY, Konmponenas paboma
Pasgen 3 CosineuHas cucrema, JIP14,MP4, lecm
MeTO/ABI ACTPOHOMHYECKHUX MP5,I1P1,I1P2,

HCCJICTOBAHUH IIP3,11P4,I1P5

9 Tema 3.1 IIpoucxoxnenue JIP4, MP4,MP5, Tpasamuuecrkasa paboma
Conneunoii cuctemsl. Crcrema HPLIIP2,I1P4 (npaxmieckoe 3a0arue)
3emnsi—JIyna. [1nanerst 3eMHOM
TPYIIIIBL.

10 Tema 3.2 I1naHeTbI-rUraHThL JIP5, MP4,MP5,IIP1, | paxnumeckas padomca
CnyTHUKY U KOJbLIA TIJIAHET. I1P3,I1P5 (paxmmueckoe 3a0arie)
Maurnsble Tena CONMHEYHON
CUCTEMBI.

11 | Tema 3.3 DiexkTpoMarHUTHOE JIP9.MP4,MPS5, Lpaxnmueckas paooma
U3Jy4eHHEe, KOCMUYECKHUE JIy4U U (npaxmieckoe 3a0amue)
rpaBUTALlMOHHBIC BOJIHBI KaK TIP1ITP4,TTPS
UCTOYHUK WH(pOPMALIUU O
NPUPOAE U CBOHCTBAX HEOECHBIX
Ten

12 | Pasnen 4 3Be3ap: JIP4, JIPY, Konmponsras paboma

JIP14,MP4, Tecm




MP5,11P1,1IIP2,

KOCMOJIOTHUH.

11P3,11P4,ITPS
13 | Tema 4.1 3Be3nbl. PUzUKO- Lpaxnmueckas paooma
XHMHUYECKUE XapaKTePUCTUKU U JIP4, MP4,.MP5, (npaxmieckoe 3a0arue)
WX B3aMMHAsl CBSI3b. 1P HP2,11P4.
14 Tema 4.2 BHyTpeHHee cTpoeHHe ?mmmu zzngggzg )
U IICTOYHHUKH SHEPTHH 3BE31I. JIP5, MP4,MP5,IIP1,
1IP31IP5
15 | 4.3 Dpommorust 3Be3x, €€ STkl U JIP9.MP4,MP5, Hpcummuecmﬂpgccltgsnm
eCKOe 3A0CHLIE
KOHEUHbIE CTauN [PLIIPATIPS (nparamr )
16 | Tema 4.4 Crpoenue CoHua, Lpaxnmeckas paooma
COJTHEYHOH aTMoc(ephl. JIP9.MP4 MPS5, (nparnmreckoe sa0are)
IIposiBneHue conHeuHON IIP11IP4 1IP5
AKTUBHOCTH. TISITHA, BCIIBILIKH,
npoTyOepaHIIbL.
17 | Pa3zgea S I'anakTukm, JIP5,/IP9,MP3, Konmponsras paboma
CTtpoeHue u 3BOTIOIUA IIPLIIP3 Tecm
Bcenennoi
18 | Tema 5.1 Hama Fanaxruxa— JIP5, MP5 Tpaxmireckas padoma
MuineuHslii Iy Th 11P3 (rpasamrseckoe sa0are)
JIP9, MP5, IIP1
19 | Tema 5.2. CBepxmaccuBHbIE JIP5, MP5 Lpaxnmeckas paooma
YEepHBIE ABbIPbI U aKTUBHOCTH 1IP3 (npaxmieckoe 3a0arie)
rajaktuk. IIpencrasnenue o JIP9, MP5, IIP1

4.2 lIpome:kyTOYHAS ATTECTALMS

[IpomeskyTouHast arrectanus OOYYArOIIUXCS OCYLISCTBISIETCS IO 3aBEPIICHUU HW3YYEHUS
JUCLMIUIMHBI U TTO3BOJISIET ONPEAEIUTh KAYECTBO U YPOBEHb €€ OCBOEHHUS.

dopma MPOMEKYTOUHOH aTTECTALINH 110 AUCLUIUTHHE « ACTPOHOMISD  TU(depEeHIINPOBAHHBIN
3a4€T BO 2 CEMECTpeE.
Ne Koumponwuusie sonpocot ougppepenyuposannozo 3auema Tema
/OUOAKMUYEeCKUE OUHUUbL
1 | HebecHas cdepa u ee Touku
Paszpea 1
2 | 'opuzoHTa/IbHBIE KOOPAWHATHI peamer
3 | DxBaropuaJgbHBIE KOOPAUHATHL ACTPOHOMHHM.
OcHoBbI
NPAKTHYECKOH
ACTPOHOMHH




4 | CTpoeHue COMHEUHON CUCTEMBI
Pazgen 2
5 | 3axonsl Kemnepa 3akonsl
ABHKEHHS
He0eCHBIX TeJl
6 | XapakTepHuCTHKA IUIaHET 3€MHOM IPyMNIIbL Pasnes 3
Coaneunas
cucrema,
7 | XapakTepHUCTHUKA IIaHET TUTaHTOB
MeTOobI
ACTPOHOMHYECKH
8 |Masnble Tes1a COTHEYHON CUCTEMBI X HCCJIeI0BAHMNI
9 | OBosronus 3B€311
10 | Connue (BHYTpeHHEE CTPOEHHUE, CTPOEHHE ATMOC(EPHI) Paznen 4 3se3nnt
11 | Hawa 'anaktuka Pazgen S
l'anakruku.
Crtpoenue u
3BOJIIOLHS
Bcenennou

Kpurepuu ouenxku ougppepenyuposannozo 3auema

—  «OTnu4HO» - TEOpPETUYECKOe COAepkKaHue Kypca OCBOEHO MOJHOCTBIO, Oe3 mpoOernos,
yMeHUs1 C(HOPMHPOBAHBI, BCE TPENYCMOTPEHHBIE MPOrpaMMoil yueOHblE 3aJaHHs BBITOJHEHBI,
Ka4eCTBO MX BBITIOJHEHUS OLIEHEHO BBICOKO.

—  «Xopouo» - TeoOpeTH4ecKoe CoAep:kaHue Kypca OCBOSHO MOJHOCTBIO, Oe3 mpobOesos,
HEKOTOpbIe YMEHHsI C(OPMHUPOBAHBI HEAOCTATOUHO, BCE MPEAYCMOTPEHHBIC MPOrpaMMol ydeOHbIe
3aJlaHMsl BBITIOJHEHBI, HEKOTOPBIE BUABI 3aIaHUH BBITIOJIHEHBI C OIIUOKAMH.

—  «YOBIETBOPHUTENLHOY» - TEOPETHYECKOE CONIEP’KaHHE Kypca OCBOCHO HYACTUYHO, HO
npobenbl HEe HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOAMMble yMEHHs paboThl C OCBOECHHBIM
MaTepHajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIUHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOi oOydeHus
yueOHBIX 3aJJaHUH BBIOJIHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 3aJaHUI COAEPIKaT OIIHOKH.

—  «HeynoBnersopurenbHO» - TEOPETUYECKOE COAEPKaHHWE Kypca HE OCBOEHO,
HeoOXOonuMble YMEHUs He C(hOpPMHUpPOBAHBI, BBIOJHEHHbIE y4ueOHbIE 3alaHUsl COAep)KaT TrpyoOble
OLTHOKH.



IIpunoxenue 1

AKTHUBHBIE U UHTEPAKTUBHBIE METO/IbI OBYUYEHUA

1. AKTHUBHBIE U HWHTCPAKTUBHBIE MECTOAbI HUCIIOJB3YIOTCA TPH MNPOBEACHHUU TCOPCTUYCCKUX U

MPAKTUYECKUX 3aHATUN!

Paspen/rema

HpI/IMeHﬂeMbIe AKTHUBHBIC U
HHTCPAKTUBHBIC MCTObI

Kpartkas xapakrepucruka

Paspea 1 Ilpeamer acTpoHOMHH

. OCHOBBI NPAKTHYECKOH ACTPOHOMMH

Tema 1.1 IIpenmer actpoHomMumu.
3Be3nnoe Hebo. Co3zpe3nus.
Tema 1.2 HebecHas cdepa,
ocoOble TouKH HEOeCHOH chepsl,
HeOeCHbIE KOOPIMHATHI

AHanu3 KOHKpeTHON
cutyauun «HebecHast
cepa, ocobble TOUKU
HeOecHoOM cdephl,
HeOeCHbIE KOOPUHATHI»

- CUTyauus-ynpakHeHHe, B
KOTOPOH o0y4aemble
YIPAKHAOTCS B peLeHnu
HETPYOHBIX  3a/a4, HCHOJIb3Ys
MeTOA aHamornn  (y4eOHbIe
CUTYAIIVH).

Crtynents! paboTaroT B
KOMaHJax: PelarT
MpaKTHYECKHE 33/1a41, OTBEYAIOT
Ha MPoOJIEMHBIE BOMPOCHL.

Pasgen 2 3aKkoHBI ABUKEHHUA HEOECHDBIX TeJI

Tema 2.1 Ctpyktypa u
MacurTadpr CONHEYHOM
cucremel. Konpurypauus u
yCIIOBUSI BUJUMOCTH IJIaHET
Tema 2.2 MeTonbl onpenenenus
paccrostHut 1o Ten ConHeuHoN
CUCTEMBI.

AHanu3 KOHKpeTHOMN
CUTyaluu

«CTpykTypa u Macmradbl
ConHe4yHO cUCTEMBIL.
Kongurypammst u ycinosus
BUAMMOCTH TUIAHET»

Merton kericos. IIpenonasaresns B
Havase U 1o XOAy HM3JI0KEeHHsI
yueOHOro MaTepuaa co3iaeT
npoOJIeMHbIe CHTYaLUH U
BOBJICKAET CTYJEHTOB B UX
anamm3. O6CyxmaroT
CYLIECTBOBAHHE MPEETbHO HIU3KHX
U BBICOKHX TEMIIEPATYP

Pa3aen 3 CosiHeuHasi cucTeMa, MeTOAbI ACTPOHOMHYECKHX

HCCJIeA0BAHUH

Tema 3.1 IIpoucxoxnenue
ConHevyHOM CHUCTEMBIL.
Cucrema 3emnsa—Jlyna.
IInaneTs! 3eMHOM IrpynnbI

JenoBas urpa
«IIpoucxoxnenue
COJIHEYHOHN CHUCTEMBbDY

[IpenionaBatensb B HaUaie U 10O
XOIy U3JIOKEeHUs yueOHOTO
MarepHala co3aaer npoOJIeMHbIe
CUTYaLlMH U BOBJIEKAET
CTYIEHTOB, OOBETMHEHHBIX 10
KOMAaHJIaM B UX aHAJIH3.
OO6CyXIaroT CyIIeCTBOBAHHE
NPEAENIbHO HU3KHUX M BBICOKHX
TEMIEPATyp Ha IUIAHEeTaxX

Tema 3.2 IInaHETHI-TUTAHTHI.
CnyTHHUKHU U KOJbLIA TUIAHET.
Mautble TeNia COTHEIHOM
CHCTEMBI

I'pynnosas quckyccus

I'pynnosas nuckyccus -
Bo3morkHa 111 )KM3HB HAa APYTUX
rtaHerax CoTHEYHOH CUCTEMBI
(IlnaHeTsl rUTaHTHI)
KOJUIEKTHBHOE O0CY KICHHE

Tema 3.3 DnexTpoMarHuTHoe
U3JIy4eHUE, KOCMUYECKUE JTyIH
U TPaBUTALIIOHHBIE BOJHBI KaK
UCTOYHUK WH(POPMALIUU O
MIPUPOAE U CBOMCTBAX
HEOECHBIX TeJl

I'pynnosas quckyccust

I'pynnoBas nuckyccus
Paboras B kOMaHz€, CTyA€HTBI
NPUMEHSIOT 3HaHUS (PU3UKU K
OTHUCAHUIO
3JIEKTPOMArHUTHBIX
KOJIeOaHUH.

Pasgen 4 3Be3anl




Tema Tema 4.2 BHyTpeHHee
CTPOEHHE U UCTOUYHUKH SHEPTHH
3BE3]1. DBOJIOLIMS 3BE3]I, €€
STarnbl U KOHEYHBIE CTA M.
Tema 4.3 Crpoenue ConHua,
COJIHEUHOH aTMoc(epsl.
IIposiBneHue connevHon
AKTUBHOCTH: TISITHA, BCIIBIIIIKH,
npoTyOepaHIIbl.

AHanu3 KOHKpeTHOMN
CUTYaLNH

«OBOJIIOLIMS 3BE3 U €€
KOHKPETHBIC CTATUI

Merton keiicos. [IpenonaBarens B
Hauaje W MO XOAY H3JIOKEHHS
yueOHOro Marepuasa  CO3/1aeT
npobieMHbIe CUTYyaLluu u
BOBJIEKAET  CTyI€HTOB B UX
aHaJU3.. CUTYAIHsI-UILTFO CTPALIHS,
B KOTOpOH oOy4yaemble MOJIYyYaroT
MpUMepPbl 1O OCHOBHBIM TEeMam
Kypca Ha OCHOBAaHHMH pPEIIEHHBIX
npobiem;

1.«DBOMIONMS 3BE3I, €€ STAIbl U
KOHEYHBIE CTaTUM.

2 Ctpoenne ConHIA, COMHEUHON
armocdepsl. [IposiBnenne
COJIHEUHOM aKTUBHOCTH: TSITHA,
BCIIBIIIKH, MPOTYOEePAHIIbD»

Paszpen S INanaktuxku. Crpoenue u 3somonns Beenennoii

Tema 5.1 Hama I'anaktuka —
MuieuHslil yTh

Tema 5.2 CBepxmaccuBHbIE
YepHbIE JbIPbl U AKTUBHOCTb
ranakTtuk. lIpencrasnenue o
KOCMOJIOTUH

I'pynnosas quckyccus

I'pynnosas nquckyccus «Haima
I'anaxTuka—Mue4Hblil yTh
EcTp 1 *Ku3HB Ha Apyrux
rajakTukax?

Cy1ecTBoBaHME
«CBepXMacCHBHBIX YEPHBIX
JBbIP U aKTUBHOCTD T'aJIAKTUKY.




HNEPEYEHb NPAKTHYECKHX 3AHATHIA

ITpunoxenue 2

Conep:xkanue . Koa-Bo
TeMbl NpaKTHYECKUX 3aHATHIT
o0yueHust 4acoB
Paspea 1 Ilpeamer acCTPOHOMHH, OCHOBbI IPAKTHYECKOH ACTPOHOMHH
Tema 1.2 Hebecnas [Ipaktnueckas pabora Ne 1 TlpuHUMDBEI OmnpeneneHUs 2
cepa, ocobblie TOUKM | reorpau4ecKoll MHUPOTHI U AOITOTHI MO ACTPOHOMUYECKUM
HebecHOI cdepbl HaOIIOIEHUSIM
Pasnen 2 3akoHbl ABHKEHHS] HEOECHBIX TeJ
Tema 2.1 Ctpykrypau | Ilpaktudeckas padora Ne 2 Pemenue 3amad Ha 3aKOHBI 2
macitabbl Conaeunoit | Kemnepa
CHCTEMBI
Tema 2.2 Metozpl [Ipaktnueckas padora Ne 3 OnpeneneHue pacCTOSIHHNA 1O 2
OTIpeneNIeHUs HeOECHBIX TN U X Pa3MEPOB
PacCTOsIHUM 10 Tel
CoJHEeYHOM CHUCTEMBI
Pa3nen 3 CosiHeuHasi cucTeMA, METOABI ACTPOHOMHYECKHX HCCJIEA0OBAHUH
Tema 3.1 [Ipaktrueckas padora Ne 4 Pabora ¢ moaBHKHON KapTOi 2
[Ipoucxoxnerne 3BE3HOrO Heda.
COJIHEYHOM CHCTEMBI. IIpaktuyeckast pabora Ne 5 Pabora ¢ mnaHom CojHEYHOMU 2
Cucrema 3emms—JIyHa. | CHCTEMBL
Tema 3.3 [Ipakrrueckas padora Ne 6 CriekrpanbHblid aHau3. ekt 2
DJNEKTPOMArHUTHOE Honnepa.
U3JIy4EHUE,
KOCMHYECKHE JIy4U
Pasnen 4 3Be3anl
Tema 4.1 3es3nsl | [IpakTrueckue paboTel Ne 7 Pemenne 3ama4 no teme 2
DU3NKO-XUMHUYECKUE «OnpeneneHue pacCTOSHUI 10 3BE3/1, apajsIakey»
XAPaKTEPUCTUKH U HX
B3aUMHAs! CBSI3b.
Paszpen S. N'anaxktuku. Ctpoenne u 3sononnst Beenennoii
Tema 5.2. IpakTuueckast pabora Ne8 3axon Xab6na. PenukroBoe 3
CepxmaccuBHbIE U3JydeHHe.
YepHbBIE IbIPBI U
AKTUBHOCTB TJIAKTHK.
HTOro 17




OBPA3OBATEJIGHBII MAPIIPYT

IIpunoxenue 3

Kontponupyemsble
KonTtponbnas paszensl (T%Mbl) Kontponupyemsl OueHoumbIe cpeacTBa
TOUYKa yueOHOH € pe3yJbTaThl
JUCIUTLIINHBI
Nel Paszpen 1 llpeamer | JIP5,JIP9,MP5, | Kourpoabnas | 1. Teopernueckue
ACTPOHOMHUHM. padora BOIPOCHI
OcHOBBI IP1,IIP3 2. lpakTuueckoe
NPaAKTHYECKOH 3a7laHUE
ACTPOHOMHH 3. Tect
Ne2 Paznen 2 JIP4, JIP9, MP4, | Koutpoabnas | 1. Teoperuueckue
3aKoHbI MP5,I1PI, padora BOIPOCHI
ABHIKEHHS 2. IlpakTuueckoe
HeOeCHBIX TeJl I1P4I1P5 3a71aHNe
3. Tect
Ne3 Pazngen 3 JIP4, JIPY, KonrpoabHnas | 1. Teoperuueckue
CoaneuHas JIP14,MP4, padora BOIPOCHI
CHCTeMA, MeTObI | Arps ITP] ITP2, 2. IlpakTuueckoe
ACTPOHOMHYECKH 3a/aHue
X MCCJIeI0BAHUI ITP3,ITP4,I1P5 3. Tect
Ned Pa3nen 4 3Be3anbl JIP4, JIPY, Kounrpoabnas | 1. Teopernueckue
JIP14,MP4, padora BOIPOCHI
MP5,HP1,HP2, 2. HpaKTI/ILIeCKOG
3ajaHue
I1P3,I1P4,I1P5 3. Tecr
Nes Pa3nen 5 JP5JIP9,MP5, | Koutpoabnas | 1. Teoperuyeckue
I'anakTukn. padora BOINPOCHI
Crtpoenne u ITP1,IIP3 2. lpakTuueckoe
3BOJIIOLUS 3a1aHue
Bcenennoi 3. Tect
Ne6 Homyck Hoprdoano | 1. IIpakTuyeckue
SK3aMeHny/ padoThI
2. Tectnl
3. KoHTponbHbIE padOTHI
IIpomexyTou Judpdepenun- Hrorosas 1 TecroBble 3anaHus
Has POBaHHBIN 3a4eT Koutponpnasa | 2. Tunosble 3aaaHus
arrecrauus pabora.
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NINCT PEFNCTPALMN USMEHEHWIA N AOMOJSTHEHUIA

Pasgen pa6ouei
nporpammb|

3 YC/I0BUSA
PEAJIU3ALN
MPOrPAMMbI

JUCLMMIVHBI

3 YC/IOBUISA
PEA/IU3ALIAU
MPOrPAMMbI

JCUMMNIVHBI

KpaTkoe cofepyxaHue U3MeHeHNs/40no/THEHUS!

Pabouyass nporpamMmMa yu4ebHOW AUCLUMNIVHBI  «ACTPOHOMUS»
aKTyanusnpoBaHa. B pa6ouyto nporpaMmMy BHECEHbI CReaytoLLme
N3MEHEHVIS:

B cBA3M ¢  06HOBMeHWEM  MaTepuUasibHO-TEXHUYECKOro
obecrieveHnss n. TpeboBaHWA K MUHUMa/IbHOMY MaTepuasibHO-
TEXHUYECKOMY 06eCreYveHUIo YATaTb B HOBOM pefaKumn:

KabuHeT EcTeCTBEHHOHAYYHbIX AUCLUM/IVH

YuebHast ayauTopusi 4Nl MPOBefeHUsT YUeBHbIX, MPaKTUYECKUX
3aHATWIA, ANS rPYNMOBbIX Y UHAVBUAYA/IbHbIX KOHCY/bTaLUWiA, Ans
TeKYLLEro KOHTPO/IS 1 NPOMEXYTOUHOM aTTecTaumu.

Paboyee MeCTO MpenofaBaTens: MepPCOHaNbHbIA  KOMMbIOTEP,
pabouvre MecTa 06yuvaroLMXCs, ocKa yvebHas, yuebHas mebensb.
MS Windows (nognmcka Imagine Premium) gorosop [-1227-18
oT1 08.10.2018, cpok gelictua: 11.10.2021

MS Windows (nognucka Imagine Premium) goroBop A-757-17
oT 27.06.2017, cpok peiictBusa: 27.07.2018, CalcUlate Linux
Desktop cB060AHO pacnpocTpaHsemoe no
(https://www.calculate-linux.org/ru/), CpoK AeiicTBMA: 6eCCPOYUHO;
MS Office Ne135 o1 17.09.2007, cpoK AelicTBUS:: 6eCCPOYHO

7 Zip cBo6ogHo pacnpocTpaHsemoe (https:/fwww.7-zip.org/),
CPOK fAeincTBumst 6ecCpoYHoO
B cBS3M C3aK/IKOYEHMEM  KOHTPAKTOB CO  CTOPOHHUMMU
3NEKTPOHHbLIMMN O6MONMOTEUHN XM CUCTEMaMK “tOpant”
(KoHTpakT Ne K-55-20 ot 25.08.2020 r. OOO «3neKTpOHHOE
134aTesibCTBO FOPAAT», 01.09.2020 r. mo 31.08.2021 r.),
“BOOK.RU” (KoHTpakT Ne K-56-20 ot 25.08.2020 r. OOO
«KHOPyc megma», 01.09.2020 r. no 31.08.2021 r.), 3BC
3HAHNYM (KoHTpakT Ne K-60-20 ot 13.08.2020 r. OOO

«SHAHNYM>», 01.09.2020 r. no 31.08.2021 r.) mn.

MHdopmaumoHHoe obecreyeHne 06ydeHMsI unTaTb B HOBOWA

pefaKumm:

OCHOBHbIE HCTOUHHKH:

1 JlorenHeHko, O. B. AcCTpoHOMUS [3NeKTPOHHbLIA pecypc]:
yyebHuK / NlorenHeHKko O.B. — Mocksa: KHoPyc, 2019. —
263 C. — (Cno). — Pexxum fjoctyna:
https://book.ru/book/930679
- 3arn. ¢ skpaHa.

2. AcTpoHOMMS [INeKTPOHHbIA pecypc]: y4ebHOe nocobue ans
cpegHero  npodeccMoHasnibHOro  obpasoBaHusas / A, B.
Konomwuey, [ pgap.]; OTBETCTBEHHbI pepakTop A. B.

Konomumeu, A. A. CadgoHoB. — Mockea: W3gaTenscrBo

HOpaiit, 2019. — 293 c¢. — Pexum goctyna: https://biblio-

online.r’'VYbcode/429393

- 3arn. ¢ skpaHa.

,ﬂ,OHOJ'IHl/ITeI'IbeIe HCTOYHHKH:

1 EcbkoB, E. K 3JBomounsi BCeneHHO W XW3HU
[OnekTpoHHbI pecypc]: y4debHoe nocobue / E. K EcbkoB. -
Mocksa: HU/LL, MH®PA-M, 2015. - 416 c- Pexum poctyna:
https://new.znanium.com/read?id=88259
2. PaHpann, J1. JocTyyatbes [0 Hebec: Hayunxii B3rnsag Ha
YCTPOICTBO BceneHHoM [AneKTpoHHbIN pecypc] / J1. Psngann. -
MockBa: AsnbMMHa HOH-OMKWH, 2016. - 518 c. - Pexum
poctyna: https://new.znanium.com/read?id=72940

[Jara,
Ne npoTokona
3acegaHusa NUK
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IMpoTokon Ne 1
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