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1. HIACHOPT IPOT'PAMMBI YYEBHOU JUCIHHUITVIMHBI
«(ACTPOHOMMUS»

Hacrosimmas mporpamma y4eOHO#M MUCHMITIMHBI OPHEHTHPOBAHA HAa pealn3anuio (erepalbHOro TOCYAapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAAPTa
cpenHero (1moJyiHoro) oduero oopaszosanus (nanee — ®I'OC) no actpoHoMUM Ha 6a30BOM YPOBHE B Mpezeiax OCHOBHON 00pa3oBaTeIbHON NpOrpaMMbl CPEIHETO
po(hecCHOHATFHOTO 00pa30BaHUs ¢ YI€TOM MPO(UIISA MOIYyIaeMoro npodeccHoHaIbHOTO 00pa30BaHMsL.

[Tpu ocBoennu npodeccuiit CITO TexHmuecKoro mpouiis aCTPOHOMUS U3ydaeTcs Kak 001eoOpa3oBarebHas yaeOHas ITUCIHUILIMHA B 00beMe 38 4acoB.
1.2. MecTO IMCUUIVIMHBI KACTPOHOMHS» B CTPYKTYpPe OCHOBHOI NMPO(ecCHOHATBLHOI 00pa30BaTe/IbHOM MPOrPAMMBI:
O6meoOpa3oBarenbHas yueOHast JUCITUTIIINHA
1.3. Heau u 3aga4u y4eOHOM AMCUUIIMHBI — TPeOOBAHMSA K pPe3yJIbTATaM OCBOCHUS] AMCUMILIMHBI:
OcBoeHnue coepKaHus yaeOHOH TUCIIUIUTHHBI «ACTPOHOMUSD) 00ECTICUNBAET OCTIKEHUE CTYACHTaMH CIEIYIONNX pPe3yJbTAaTOB:
* IUYHOCHIHBIX
— YyBCTBO FOPJOCTH U YBaKE€HHUSI K UCTOPUHU U JOCTHKEHUAM OT€YECTBEHHON aCTPOHOMUYECKON HAYKH;
— TOTOBHOCTH K MPOJIOJDKEHHUIO 00pa30BaHMs U MOBBIIEHUS KBaM(UKaMKU B U30paHHON MpoQecCHOHANbHON ESTEIbHOCTH U 0ObEKTUBHOE OCO3HAHUE POJIU
ACTPOHOMHYCCKHUX KOMHeTeHHI/Iﬁ B OTOM,
— YMEHHE HCIIOJIb30BaTh JOCTIKEHHSI COBPEMEHHON aCTPOHOMHYECKOW HAYKH W TEXHOJIOTHUH YIS TIOBBIIICHUS! COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOU MPOPECCHOHATBHON IEATETLHOCTH;
— YMEHHE CaMOCTOSATEIBHO TOOBIBATH HOBBIC ISl Ce0sl aCTPOHOMUYECKHE 3HAHHUS, UCTIONB3YSI U ATOTO AOCTYITHbIE HCTOYHUKH HH(DOPMAIIUH;
— YMCHHE BBICTPAWBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIIICHHS B KOMAH/IE 110 PEIICHUI0 O0IIUX 3a/ay;
— YMEHUE YIPaBIATh CBOCH NIO3HABATEIIBHOM JESITEIIEHOCTBIO, IPOBOIUTH CAMOOIICHKY YPOBHS COOCTBEHHOTO MHTEILICKTYAIbHOTO Pa3BUTHSI,
* MemanpeomMemHulx.
— HCIOJIb30BAaHHUE PA3IIMYHBIX BHJIOB MO3HABATEIBHOMN EATSILHOCTH IS PEIICHUS aCTPOHOMUYECKUX 33/1au, IPUMEHEHHUE OCHOBHBIX METOJIOB IMO3HAHUS
(HaOJIOICHUSI, OTIMCAHHUSI, U3MEPEHUS, SKCIICPUMEHTA) [T U3YYCHHS PA3JIMYHBIX CTOPOH OKPY)KAIOIIEH IEHCTBUTEILHOCTH;
— HCIOJIb30BAaHHE OCHOBHBIX MHTEJUICKTYAIbHBIX ONEPAIlUii: TIOCTAHOBKY 3a/1aui, (JOPMYJIMPOBAHMSI THUIIOTE3, aHAIIM3a M CUHTE3a, CpaBHEHUS, 0000IIeHus,
CHCTEMaTH3aIlUH, BBISBJICHUS TIPUYMHHO-CIICICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, ()OPMYJIMPOBAHUS BBIBOJIOB JIJIsl U3YUCHUS PA3IMUHBIX CTOPOH
ACTPOHOMHYECKHX 00OBEKTOB, SIBIICHHUI U MPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTAIKMBATHLCS B MPO(ecCHOHANIbHOM cdepe;
— YMCHHE TeHEPUPOBATh HJICH U ONIPEIEIIATh CPEICTBA, HEOOXOAUMBIC ISl MX pealln3alliy;
— YMEHHE UCIO0JIb30BaTh pa3IMyHble UCTOUYHHUKH Ul MOJy4eHUs1 HHPOPMALIUH, OLIEHUBATh €€ JOCTOBEPHOCTD;
— yMEHHE aHAJTM3HPOBATh U MPEJCTABIATH HHYOPMAIMIO B PA3JIMYHBIX BHJIAX;



— YMEHHE IMyOJUYHO MPEICTABIATH Pe3yAbTaThl COOCTBEHHOTO MCCIIEIOBAHNUS, BECTH AUCKYCCUH, TOCTYITHO U TAPMOHHYHO COYETas coJepkKaHue u (Gopmbl
npeacTaBIsieMol HHPOPMAIH;

* npeomemmulX:

— copMHUPOBAHHOCTH MPEJICTABICHUI O POJIM M MECTE aCTPOHOMHUHU B COBPEMEHHON HAYYHOU KapTHHE MHpPA; MOHUMaHue (PU3MIeCKON CYIIHOCTH
Ha0JIr0/1aeMBIX BO BeelleHHOM SIBIICHMIA;

— BJIAJICHUE OCHOBOIIOJIATAOIIMMY ACTPOHOMUYECKUMU MTOHATUAMMU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUAMH; YBEPEHHOE MCIOJIb30BaHUE TEP MUHOJIOTUU
U CUMBOJIMKY;

— BJaJIeHUE OCHOBHBIMHU METOJIaMU HAYYHOT'O [TO3HAHUS, UCIIOJIb3YEMBIMH B ACTPOHOMUU: HAOIIOIEHUEM, OTIMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEH TOM;

— ¢c(hOpMHUPOBAHHOCTbh YMEHHUSI 00pabaThIBaTh Pe3yIbTaThl U3MEPEHHM, 0OHAPYKUBATh 3aBUCUMOCTb MEXIY ACTPOHOMUYECKUMHU (PU3UUECKUMH BETMYMHAMU,
OOBSACHATH MOJTYYEHHBIE PE3YNIbTATh U JIENaTh BHIBOJIBI;

— ¢c(hOpMHUPOBAHHOCTh YMEHHUS PEIIaTh 3a/1a4H;

— ¢c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHSATH MOTYYEHHbIE 3HAHUS JJIs1 OOBSICHEHHSI YCIIOBUM MpOTeKaHUs! GU3NYECKUX SBJIEHUHN B MPUPOJE, MPOde cCHOHATBHOM
cdepe U A1 NPUHIATUS PAKTUUECKUX PELICHUH B TOBCEHEBHON KU3HU;

— ¢c(hOpMHUPOBAHHOCTH COOCTBEHHOH MO3UILIMK IO OTHOUIEHUIO K MHGOPMAIUH, [TOJTy4aeMOM U3 pa3HbIX HCTOUYHUKOB.

1.4. PexoMeHayeMoe KOJUYECTBO YACOB HA OCBOCHHE YUEOHOM TN CIUIIIUHBI:
MakcumanbHas yaeOHast Harpy3Ka o0yJarorierocs — 384acos.
OO0s3arenbHas ayaAuTOpHas yueOHass Harpy3ka — 28 4acoB, MPAKTHYECKUE 3aHATHE -8, KOHCYIbTAIUS -24.



2. IOSACHUTEJIBHASA 3AIIMCKA

[TporpamMma 061e00pa3oBaTeIbHON y4eOHON MUCIUILIMHBI «ACTPOHOMUS MPEAHA3ZHAUCHA TS U3y4CHUS
aCTPOHOMHMH B TpPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OPTraHU3AIMIX, PEATU3YIOIUX 00pa30BaTEIbHYIO
nporpaMMmy cpenHero oOmero oOpa3oBaHHMs B IpefeinaX OCBOSGHUS OCHOBHOW Mpo¢ecCHOHATBHON
obpazoBarenbHoil mporpammbel CITIO (OITOIT CITO) Ha 6a3e OCHOBHOTO 0O0IIero oOpa3oBaHUS MPH
MOATOTOBKE KBAJIM(UIUPOBAHHBIX pabounx, ciayxamux. [Ipuka3 Munucrepcrsa oOpasoBanus u Hayku PD
OT r. N "OGO yrBepxkaeHuu (enepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPETHETO
npodeccrnoHaibHOTO  OOpazoBanmsi 1o crnenuanbHOocTH  09.02.07 HHpoOpManHOHHBIE CHCTEMBI H
NMporpaMMHPOBAHHE.

[Iporpamma pa3paboTana B COOTBETCTBHMH C TpebOoBanmsMu DenepasbHOTO TOCYAAPCTBEHHOTO
00pa3zoBaTeNbHOTO CTaHaapTa cpeaHero nmpodeccruoHaibHOTo 00pazoBanus, [Ipukaza Ne506 ot 7 uronst 2017
rojia «O BHeCeHNH U3MeHEeHMI B DeiepaibHBII KOMIIOHEHT T'OCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB
Ha4yaJbHOTO OOIEro, OCHOBHOTIO OOIIEro M cpeaHero (MOJHOro) oOmero oOpa3oBaHMs, YTBEPKJIECHHBIN
npukazom MunuctepctBa oopazoBanusi PO ot 5 mapra 2004 1. Ne1089y, denepanbHOro rocy1apcTBEHHOTO
00pa3oBaTeNbHOTO  CTaHAapTa CpeaHero (MoJHOro) oOmiero o0pa3oBaHUsA, B COOTBETCTBHU C
PexomMeHmanusiMi 1Mo OpraHHW3alyy TOJYYECHUS CPEJHEro oO0mero oOpa3oBaHHs B TIpEAEIax OCBOCHUS
00pa3zoBaTeNbHBIX TPOrpPaMM CpeIHero MpodeccHoHATLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro
o0pa3zoBaHusl ¢ y4eToM TpeOoBaHUU (QeaepatbHbIX TOCYJAapPCTBEHHBIX 00pa30BaTENbHBIX CTAHJIAPTOB H
nmoiaydaemMoil  mpodeccuu  cpeaHero  npodeccuoHanbHOro  oOpa3zoBanms  (mmceMo  JlemaprameHTa
rOCyJapCTBEHHON MOMUTHKH B chepe moarotoBku pabouux kaapoB u JIIO Mwunobpnayku Poccum ot
17.03.2015 Ne 06-259).

CopepxaHue MporpaMMbl «ACTPOHOMHUS HAIIPABIEHO Ha JOCTUKEHUE CIIEIYIOMIUX LeJIei:

- OCO3HaHME MPUHLMIINATILHON POJIM ACTPOHOMUU B MO3HAHUU (PYHAAMEHTAIBHBIX 3aKOHOB MPUPOIBI U
(hopMHUpPOBaHUH COBPEMEHHOI €CTeCTBEHHOHAYUYHON KapTUHBI MUPA;

- MPUOOpPETeHHE 3HAHWK O (PU3MUECKOW MPHUPOJEC HEOSCHBIX TEJI W CUCTEM, CTPOSCHUU M SBOJIOIUU
BcenenHoli, mNpOCTPaHCTBEHHBIX H  BpPEeMEHHBIX MacimTabax BcenenHnoi, Hanboiee BaXHBIX
ACTPOHOMUYECKUX OTKPBITUAX, ONPEICIMBIINX PA3BUTHE HAYKH U TEXHUKH;

- OBJIQJICHUE YMEHHUSIMHU OOBACHATH BUIUMOE TMOJOXKEHHE W JBIKEHHUE HEOCCHBIX Tel MPHUHIMIIAMU
OTIpeJeNIeHUs] MECTOIOJIOKEHHUSI U BPEMEHH 10 aCTPOHOMHUYECKUM OOBEKTaM, HaBbIKAMHU IMPAKTUYECKOTO
MCI0JIb30BAHUS KOMIIBIOTEPHBIX MPUIIOKEHUH U1 OTpeieSIeHUs BH/1a 3B€3IHOTO HeOa B KOHKPETHOM MTYHKTE
JUIS 3aJIaHHOTO BPEMEHU;

- pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIJICKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEH B mpoliecce
MpHOOpeTEeHUsT 3HAHWM IO ACTPOHOMHHU C HCIIOJIb30BAHUEM pPa3IHYHbIX HCTOYHUKOB HHGOpMAIUU U
COBPEMEHHBIX TEXHOJIOTUH;

- UCTIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHUU IS pEeUIeHHs TPAKTHUECKUX 3a]a4 MOBCEIHEBHOM
KU3HU;

- popMUpPOBaHUE HAYYHOTO MUPOBO33PEHUS;

- (hopMHUpOBaHNE HABBIKOB MCIOJIL30BAHUSI €CTECTBEHHOHAYYHBIX U OCOOEHHO (PH3UKO-MaTEMaTHIECKUX
3HAHM 17151 00BEKTUBHOTO aHANIM3a YCTPONUCTBA OKPYKAIOIIIET0 MUPa Ha IPUMEPE TOCTHKEHUI COBpEMEHHOM
acTpo(U3HUKH, ACTPOHOMHUH U KOCMOHABTHUKH.

B nporpammy BKIIOYEHO cojepXaHHE, HampaBlIeHHOE Ha (QopMHpOBaHHE Yy CTYIEHTOB
KOMITETCHIINH, HeoOXoauMbIX i kadecTBeHHOro ocBoeHuss OITOIT CIIO na 6a3e OCHOBHOTO OOIIETO
00pa30BaHUs C MOTYYCHHUEM CPEIHETO 001Iero 00pa3oBaHus; MPOTrPAMMBI ITOATOTOBKH KBATU(UIIUPOBAHHBIX
pabouux, ciyxkamux (ITIKPC).

B nporpamme yueOHON TUCIUILITUHBI «ACTPOHOMUS YTOYHEHO COJIepKaHne ydeOHOTO MaTepuaa,
MOCJIEIOBATETIFHOCTD €r0 U3y4eHUs, pacipe/eieHne yueOHbIX YaCcoB, TeMaTHKa pedepaToB (OKIAIOB,
WHJUBUAYAIBHBIX TPOEKTOB).



[Iporpamma MOET HCHOJB30BATHCS JAPYIMMU  NPO(ECCHOHAIBHBIME — 00pa30BaTeIbHBIMH
OpraHu3alUsIMH, PEUTH3YIOIIUMHU 00pa30BaTENbHYIO IPOTPAMMY CPEIHETO 00IIero 00pa3oBaHus B Ipeeax
OCBOEHMS OCHOBHOU IpodeccnoHanbHON o0pa3zoBarenbHOi nmporpamMmbl CITIO Ha 6a3e 0CHOBHOTO 0O0IIEro
obpazosanus (IIIIKPC).

OBIIASI XAPAKTEPUCTHKA YUYEBHOW JUCIUIIJIMHBI «kACTPOHOMMU S »

B ocHoBe y4yeOHON IUCHUIUIMHBI «ACTPOHOMHS» JIEKUT YCTAaHOBKA Ha (QOpPMUPOBAaHUE Y
o0yJaromuxcss CHCTEMBbl 0Aa30BBIX MOHSATHH aCTPOHOMHUHU M MPEICTABICHUNA O COBPEMEHHOM KOCMHYECKOM
MUpE, a TaK)Ke BbIpaOOTKAa YMEHUN NPUMEHATh 3HAHUA, KaK B IPO(PECCUOHAIbHOM AeATEeIbHOCTH, TaK U JIIs
pelIeHUs KU3HEHHBIX 3ajay.

ACTpOHOMUS B POCCHICKOM IITKOJIC BCET/Ia pacCMaTPUBAIACh KaK KypC, KOTOPBIiA, 3aBepirasi PU3uKo -
MaTeMaTH4eCcKoe O00pa30BaHUE BBIYCKHUKOB CpPEAHEH IIKOJbI, 3HAKOMUT HX C COBPEMEHHBIMU
MIPEJICTAaBICHUSIMU O CTPOEHUMM U HBoJirouMu BceeneHHoOM M crmocoOCTBYeT (OPMHUpPOBAHUIO HAyYHOI'O
MHPOBO33PEHHUS.

Kypc actponomuu nmpusBas cnocoOCTBOBaTh POPMUPOBAHUIO COBPEMEHHON HAYYHON KapTUHBI MUPAa,
packpbiBas pa3BUTUE NPEACTABICHHN O CTpOCHUHM BcelneHHOW Kak OJHOM M3 BaXXHEWIIHX CTOPOH
JUITEIBHOTO U CJI0KHOTO ITyTH MO3HAHUS YEJI0BEYECTBOM OKPYKaroIlel MPUPOIbl M CBOETO MECTa B HEM.

OcoOyro pojb IpU U3YYEHUU ACTPOHOMHUH JOJDKHO CBHIFPATh KCIOJIb30BAaHHWE 3HAHMM, MOJIyUYE€HHBIX
00y4aroUMMuUcs 10 JPyruM €CTECTBEHHOHAYYHBIM MIPEeIMETaM, B MIEPBYIO OUYepeb Mo (pr3HKe.

Marepuain, n3ydaembiii B Hadasie Kypca B TeMe «OCHOBBI MPAKTUUECKOW aCTPOHOMHUMY», HEOOXOIUM
JUIs OOBSICHEHHs HaOJI0JJaeMbIX HEBOOPY)KEHHBIM TIJIa30M acCTPOHOMHUYECKHX sBJIeHHMH. B opranmzanuu
HaONIOZACHUI MOTYT TOMOYh KOMITHIOTEPHBIC MPHJIOKEHUS I OTOOpakeHHs 3Be3mHOTO Heba. Takwue
MPUJIOKEHHUS TTO3BOJISIIOT OPUEHTUPOBATHCS CPEIU MUPHAJL 3BE3]] B PEXKUME PEATIBHOTO BPEMEHH, MOJIYyYUTh
uHpopmaluio no Harbosiee 3HAYUMMbIM KOCMUYECKHM 00BbEKTaM, MMOAPOOHbIE JaHHbIE O TUIaHETaX, 3Be3/1aX,
KOMETaxX, CO3BE3AUAX, IO3HAKOMUTHCS CO CHUMKAMU IJIaHET.

AcTpodusnueckas HalpaBICHHOCTh BCEX MOCIENYIOIIUX TEM Kypca COOTBETCTBYET COBPEMEHHOMY
MOJIOXKEHHUIO B Hayke. [ 1aBHO# 3a/1aueii Kypca CTAaHOBUTCS CUCTEMATH3AIIHsI OOIIUPHBIX CBEIACHUHN O PUPOJIe
HEeOECHBIX TeJ, OOBSCHEHHE CYIIECTBYIOIIMX 3aKOHOMEPHOCTEH M PaCKphITHE (U3HUYECKOW CYIIHOCTH
HabmoaemMbix Bo Beenennoii siBinennii. Heo6xomumo 0co60 moa4epKkuBaTh, 4T0 3TO CTAHOBUTCS BO3MOKHBIM
Onarojaps IMHUPOKOMY HCIOJIB30BAHUIO (DU3MUYECKUX TEOPHUH, a TaKKe MCCIEI0BAHUN U3IIydeHUS] HEOECHBIX
T€J, IPOBOJUMBIX MPAKTUUYECKH 10 BCEMY CIEKTPY 3JEKTPOMArHUTHBIX BOJH HE TOJBKO C MOBEPXHOCTH
3emiM, HO U C KOCMHMYECKHX ammaparoB. BceineHHas mnpenocTaBisieT BO3MOYKHOCTb H3Y4YEHHMS! TaKHX
COCTOSIHUI BelIeCTBa U M0JIeH TAKUX XapaKTEPUCTUK, KOTOPbIE MOKA HETOCTUKUMBI B 3€MHBIX JIA0OPATOPHSIX.
B xoJie n3yuenus kypca BaxHO chopMHUpPOBATH MPEICTABICHHE 00 SBOTIOIUH
HEOPraHUYECKOU MPUPOJIbl KaK IIIaBHOM JOCTUKEHUU COBPEMEHHOM aCTPOHOMMUH.

Baxknyio poib B OCBOGHHMM Kypca HUIpalOT HPOBOJAMMBIE BO BHEYPOUHOE BpeMs COOCTBEHHBIC
HaOmoneHuss  ydamuxca. Croenuduka IMIaHUPOBAHUS ATHX HAONIONEHUN  OMpeNeNseTcs JAByMs
obOcrositenscTBaMu. Bo-mepBhIX, OHU (32 HCKIOUeHHUEM HaOmoneHuil CoiHIa) JOJKHBI MPOBOIUTHCS B
BeUYepHee UM HOYHOE BpeMsl. Bo-BTOpBIX, 00BEKTHI, IPUPOAA KOTOPBIX U3YydaeTCcsl Ha TOM MM MHOM YpPOKE,
MOTYT OBITH B 3TO BpeMs HEAOCTYIHBI As HaOmoneHui. [Ipu miaHupoBanun HaOMIOIEHUHN STUX 0OBEKTOB,
B 0COOEHHOCTH IIJIaHET, HEOOXOAMMO YUUTHIBAThH YCIOBUS UX BUAUMOCTH.

ITpu ocBoenun npodeccuii CIIO actponomus uzyuaercs Ha 6a3oBoM ypoBHe PI'OC cpennero
o0riero o0pa3oBaHus ¢ y4ETOM CIIEHU(PHKI OCBaMBAEMOM Mpodeccuu.

3TO BBIpaXKaeTcs B COJACPKAHUN 00yUeHH S, KOJTMUECTBE YaCOB, BBICIIEMbIX HAa U3YYEHHUE OTACTbHBIX
TEM MPOrpaMMBbl, IITyOMHE X OCBOCHHUS 00YJaIOUTUMHUCS, 00beMe U XapaKTepe MPaKTHUECKUX 3aHATHI.



Nzydenune o01ieoOpazoBaTenbHON yUeOHOM AUCIUILTMHBI « ACTPOHOMUSD» 3aBEPIIACTCS TIOIBEICHUEM
utoroB B Qopme auddepeHInpoBaHHOrO 3ayeTa B paMKax MPOMEKYTOYHOM aTTeCTalliH CTYICHTOB B
nponiecce ocBoeHust ocHoBHo OITOIT CITO ¢ nonydyennem cpeanero oomero oopazosanus (ITITKPC).

MECTO YUYEBHOM JUCIHUILIVHBI B YYEFHOM ILJTAHE

VYuebHast TUCHUILTIHA «ACTPOHOMHUSD ABIISETCS YIEOHBIM MPEIMETOM IO BBIOOPY M3 00s13aTeNbHON
npenMetHoO# obnactu «EctectBennbie Haykm» PI'OC cpemnero obiero o0pa3oBaHusI.

B mpodeccuoHanbHBIX 00pa3oBaTENbHBIX OPraHM3ALMAX, PEATU3YIONUX 00pa3oBaTEIbHYIO
nporpammy cpeanero obmiero oopasosanus B npeaenax ocsoeHust OIIOIT CITO na 6a3e 0CHOBHOTO 001IET0
oOpa3zoBanus, yuyeOHasi AUCIUILUINHA «ACTPOHOMHUSDY M3Yy4aeTcs B 001e00pa3oBaTeIbHOM IHKIIE y4eOHOTO
wrara OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIET0 00pa30BaHUs C MOJIYdEHHUEM CPEIHETO 00IIEro 00pa3oBaHHUsI
(ITTIKPC).

B yuebnbix mmanax IIIIKPC wmecrto y4eOHON ucHUIUIMHBI «ACTPOHOMHSD» — B COCTaBe
0011e00pa30BaTeNbHBIX YUE€OHBIX NUCIHILINH MO BBIOOPY, (DOPMHUPYEMBIX M3 00s3aTENbHBIX MPEAMETHBIX
obnacreit ®I'OC cpeanero obmero obpazoBanus, s npodeccuit CIIO cooTBercTBYyOIEro mpodus
po¢ecCHOHATBHOTO 00pa30BaHMUs.

B mporpamme TeopeTHyeckHe CBEACHHUS JOTOJHSIOTCA JEMOHCTPAlMsSMH, TPEAyCMOTpEeHa
TBOpYECKas paboTa 00yJaronuxcs ¢ JIUTepaTypou, nadopmarueit B cetu IHTEpHET, yaeneH0 BHUMaHHE
(hopMUPOBAHHIO YMEHUI KOHCIIEKTHPOBAHUS, peepUpOBAHHS, TTYOJIHIHOTO BBICTYIIJICHHUS.

KoHTposs 3HaHUH CTYZCHTOB OCYIIECTBIISIETCS ITyTEM HCIIOJIb30BAaHHS Pa3HOOOPA3HBIX COBPEMEHHBIX
(GbopM KOHTPOJIS: TECTUPOBAHHE, CAMOCTOSTEIILHBIE pAOOTHI, 3a4EThl, TPOEKTHI, TBOPUYECKHE PAOOTHI.

[Tporpammoii mpeycMOTpPEH M0 OKOHYaHUH U3YyICHHS JUCIUTUINHBI — MU GepeHIIMPOBAHHBINA 3a4eT.

Peanuzanus npeanaraeMoi nporpaMMbl OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHHs aKTUBHBIX METOJIOB
00yueHUsI U COBPEMEHHBIX MeIarOrH4eCKUX MOIX0I0B U TEXHOJIOTHIl: METapeAMETHBIN U IeSTEIbHOCTHBIN
MOAXO/IbI, TEXHOJOTMH MOIYIBHOTO M MPOOJIEMHOro OOyudeHHUs, Pa3BUTUS KPUTUYECKOTO MBbIILICHUS,
UCCIIEIOBATEeNIbCKUM METOJ] 0OydeHHus, CUCTeMy TBOpYECKHMX paboT u T.n1. OcoOEHHOCTH OpraHu3alMu
y4eOHOro TIpolecca TNpeaycMaTpUBAIOT NPUMEHEHHE CIEAyImuX (GOopM OpraHU3aluu  yueOHOM
JeSITeNbHOCTH: JIEKIUU-0ece/Ibl, CAMOCTOSITEIbHOE U3YYeHHE OCHOBHOM U JIOMIOJHUTENLHOM TUTEpaTyphl,
JMCKYCCUOHHBIE 3aHATHUS, TPOEKTHI, MPOOIIEMHBIE JUCKYCCHU.



3. CTPYKTYPA U IIPUMEPHOE COJAEP KAHUE YUYEBHOM JANUCIHHUITJINHBI
«(ACTPOHOMMUS»

3.1. O0bem y4eOHO# TUCHUIIMHBI M BUABI Y4e0HOH padoThbl

Bua yyeOHoM padoThI KonnuectBo
4acos
MaxkcumanbHas ydyeOHasi Harpy3Ka (Bcero) 38
Oobs13aTesibHAsA ayIMTOPHAs y4yeOHAsi HArpy3Ka (Bcero) 28
[IpakTuueckue 3aHATUSA 8
Koncynpranms 2
IIpome:xxkyTounas arrectanus B Gopme nudpepeHpoBaHHOrO 3auera 2




4. COAEP’KAHHUE YYEBHOI'O MATEPHUAJIA TUCIHHUIIJIMHBI «kKACTPOHOMMU»

HanmenoBanme Conepxanue y4eOHOIro MaTepuasia, KOHTPOJIbHbIE, Ja00paTOPHbIE U MPAKTHYECKHE PA0OTHI O0beMm | YpoBeHb
pa3aeyioB M TeM 4acoB | OCBOEHMHS
1 2 3 4

Tema 1. I[Ipenmer Coaepxanue yueOHOro MaTepuaJa: 4 2
aCTPOHOMHUU 1. ActpoHoMus, €e CBsI3b C IPYTUMH Haykamu. Poiib aCTpOHOMUH B pa3BUTHUU LIUBHIIU3AIUH.

Crpykrypa

u Macitadel Beenennoi. OcoOeHHOCTH aCTPOHOMUYECKUX METOO0B HcciieioBanus. Hazemubie u

KOCMHYECKHE TEJIECKOTIBI, TPUHITUT UX paOd0Thl. BceBOTHOBAs aCTPOHOMUS: SJIEKTPOMArHUTHOE

M3JIy4eHHE KaK UICTOYHUK MH(POpMAIIHK 0 HEOeCHBIX Tenax. [IpakTuyeckoe mpuMeHeHne

ACTPOHOMHYECKHX UCCIIEeI0BaHMM. MIcTOpHUs pa3BUTHs OTEYECTBEHHONM KOCMOHABTUKH. [IepBbIit

HWCKYCCTBEHHBIN cnyTHUK 3emun, noJiet FO. A. INarapuna. JIocTHKeHUsI COBpEMEHHOM KOCMOHABTHKHU
Tema 2. OCHOBBI Conep:xaHue y4eOHOro MaTepuaJa: 4 2
MPaKTUYECKOU 1. 3Be3nb! u co3Be3nus. Buanmas 3Be3qHas BenuunHa. HebecHas cdepa. OcoObie TOUKH HEOECHOM
ACTPOHOMHUHU ctepsl. HebecHbie koopuHaThl. 3B€3HBIC KapThl. Buanmoe NBIKEeHHE 3B€3/1 Ha Pa3IUIHBIX

reorpaduueckux mupoTax. CBs3b BUIUMOTO PACIOIOKEHUSI 00bEKTOB Ha HEOE U TeorpapuIecKux

koopauHaT HaOmoaarens. KynbMuHanus cBeTus.

2. Bugumoe roguuHoe aerkeHne CoaHia. DKINNTHKA.

3. Bugumoe nemwxkenne u aszel JIyasl. 3atmenus Comnnia u JIyael. BpeMst u kanenmaapb
Tema 3. CtpoeHue Coaep:kaHye y4eOHOI0 MaTepHAaJia: 3 2
Conneunoii cucteMbl | 1. Pa3BuTue npenacraBieHuid o cTpoeHuu Mupa. ['eonientpuyeckas cucrema Mupa. CTaHOBJICHUE

remo-

LeHTpuuYecKoi cucreMbl Mupa. Kondurypanuu ninaner u ycaoBus X BUAUMOCTU. CHHOIMYECKUM U

CUICPUYCCKHI (3BE3AHBIN) TIEPHOIBI OOPAIICHUS TUIAHET.
Tewma 4. 3akoHbI Cojaep:xkaHue yueOHOIro MaTepuaJa: 4 2
nBukeHus HeoecHblx | 1. 3akonbl Kemnepa. Omnpenesnenue pacctosiHuii 1 pa3mepoB e B COTHEUHO cucreMe.
Ten TI'opr3oHTANBHBIN TapaJUIaKC.

2. JIBuxeHune HeOECHBIX TN MO IeHCTBUEM cull TaroTenus. OnpeaeneHue Macchbl HeOECHBIX TeTl.

JIBU)KE€HHE NCKYCCTBEHHBIX CHYTHUKOB 3€MJIM U KOCMUYECKHUX anmnapaTtoB B COJTHEYHOM CUCTEME.
Tewma 5. Ilpupona ten | Coaep:kaHue y4eOHOro MaTepuaJia: 4 2

CoHEYHOM CUCTEMBI

1. ConHeuHas cuctemMa Kak KOMIUIEKC Tell, UMEIOIIMX o01iee npoucxoxaenue. 3emis u Jlyna —
JBOW-

Has rianera. Kocmuueckue nyun. Mccnenosanus JIyHsl kocMudeckumu anmnaparamu. [lnnotupyemslie
roseTs! Ha JIyny.
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2. IInaners! 3eMHoM rpynmnsl. [Ipupona Mepkypus, Benepst u Mapca.

3. HHaHeTbI-FI/IFaHTBI, X COYTHHUKH W KOJIbIIA.

4. Mansle Tena ColHEYHON CUCTEMBI: aCTEPOU/IbL, IIJIaHEThI-KapJIMKH, KOMEThI, METEOPOU/IBI.
Meteopbl, 60IHIbI U METEOPUTHI. ACTEPOUIHASI OTTACHOCTb.

Tema 6. Cosnre u
3BC3bI

Conep:xaHue y4eOHOIr0 MaTepuaJa:

1. Uznyuenue u temneparypa Conuua. Cocra u crpoerne CoiHiia. MeToapl aCTpOHOMUYECKUX
WCCIe0BaHUM; CIIEKTPaIbHBIN aHan3. OU3ndYecKrne MeToAbl TEOPETUUECKOTO UCCIEOBAaHUS. 3aKOH
Credana—bonbsimana. Mcrounuk sHepruun Coinnna. Atmocdepa Connua. CosiHeuHast akTUBHOCTb U
ee BimstHEE Ha 3eMitio. Poiib MarHUTHBIX osieit Ha CostHire. COTHEUHO-3€MHBIC CBSI3H.

2. 3Be3/bl: OCHOBHBIE (PU3UKO-XUMHUECKHE XapaKTEPUCTUKH M UX B3aUMOCBSI3b. | OIMUHBIN TTapaijiake
U paccTosiHUS 10 3Be3/1. CBETUMOCTB, CIIEKTp, LIBET U TEMIIepaTypa pa3IMYHbBIX KIACCOB 3BE3/I.
Dddext Jomnepa. luarpamMma «CEKTP — CBETUMOCTHY («IIBET — CBETUMOCTBY»). Macchl ¥ pa3mMepsl
3Be31. J[BOiTHbIE M KpaTHbIC 3B€3/bl. | paBUTAIIMOHHBIE BOJTHBI. MO1enn 3B€3 .

3. Ilepemennbie 1 HecTarmoHapHBIE 3Be3/bl. Lledenapr — masiku Beenennoi. DBotonus 3B€3/1
pa3IM4YHON Macchl. 3aKOH cMelleHus BuHa.

Tema 7. Hamma
T"amaxkTnka —
Muneunsiii [Tyt

Coaepxanue y4eOHOro MarepuaJa:

1. Hama INanaktuka. Ee pa3zmepsl u cTpykrypa. 3Be3aHbIe cKomieHus. CrinpaiibHbie pyKaBa. SAapo
lNamakTuku. O6nacTu 38e31000pa3oBanus. Bpamenue [Nanaktuku. [TpobGiema «CKpBITOW» MacCh
(TemHas maTepusi).

Tema 8. CtpoeHue u
sBoJIIONMA Beesennoit

Coaep:kaHye y4eOHOI0 MaTepHAaJia:

1. PaznooOpa3ue mupa raaktuk. KBazapel. CKOTUICHHS M CBEPXCKOIIJICHUS TaTaKTUK. OCHOBBI COBpE-
MEHHOU KocMoJioruu. «KpacHoe cMmenieHrne» 1 3akoH Xa00sa. DBosrorus BeeneHHo.
Hecranmonapuas Beenennas A. A. @punmana. bonbiioit B3pbIB. PennkToBoe n3mydeHue. Y CKOpEeHHe
pacmupenus: Beenennoit. «TeMHast SHEPTHsS» U aHTUTATOTEHUE.

Tema 9. )Ku3znb u
pa3ym Bo Bcenennoin

Coaep:kaHpe yueOHOI0 MATEPHAJIA:

1. [IpoGiema cyiiecTBOBaHUS KU3HU BHE 3eMJTU. Y CIIOBHS, HEOOXOIUMBIE IS PA3BUTHUS KU3HU.
[Toucku xu3nu Ha miaHeTax CoaHeyHO# cucteMbl. CII0KHbIE OPraHMYECKUE COCTMHEHUS B KOCMOCE.
CoBpemMeHHbIE BO3MOKHOCTH KOCMOHABTHKHU M PAAMOACTPOHOMHMHU IS CBSI3U C IPYTUMU
uuBUIM3alusAMU. [InaHeTHbIe cucTeMbl y Ipyrux 3Be3/. UenoBeuecTBO 3asBiIsSET O CBOEM
CYyIIECTBOBaHUHU.

JAnddepenunpoBaHHblii 3a4€T

Hrtoro

38
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5. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEFHOU JEATEJBHOCTH OBYYAIOIIUXCS

N ®OPMbI KOHTPOJIA

PesynbTaTsl 00yyeHus
(ocBOEHHbIE YMEHHs, YCBOCHHbIE 3HAHHUS)

(DOpMI)I H METOAbI KOHTPOJIA

1

2

B pesynbmame uzyuenus acmporomuu Ha 6A3080M YposHe 00YHaArOUWUICS Q0IHNCEH

3HATL/TIOHUMATH

* CMBICIT TIOHSITHI: TEOLIEHTPUYECKAs U TeIUOIEHTPUYECKasi CUCTEMA, BUANMAs 3Be€3HAsI BETMYMHA, CO3BE3/INE,
MPOTUBOCTOSIHUS ¥ COSIMHEHUS TIJIaHET, KOMETa, aCTEPOUJ, METEOP, METEOPUT, METEOPOH /I, TIIIaHETa, CITYTHUK, 3BE3/1a,
ConneyHas cucTeMa, I anakTuka,

Bcenennasi, BceMupHOE U MOSICHOE BPEMSsI, BHECOJIHEUHAs TJIaHeTa (IK30IIJIaHeTa), CIIeKTpaibHas KilacCuduKaius 3Be3/1,
Mapajulakc, peIuKTOBOE u3inydeHue, bonpmoi B3peiB, uepHas apipa;

* CMBICTT (PU3UYECKUX BEJIMUUH: MMAPCEK, CBETOBOM T'0JI, aCTPOHOMUYECKAs SUHUIIA, 3BE3/THASI BETNUNHA;

* cMbICIT (pU3MUECKOTO 3aKoHa Xabbua;

* OCHOBHBIE ATarbl OCBOEHUSI KOCMUUYECKOTO MPOCTPAHCTBA;

* TUIIOTE3bI MPOUCXOKIeHHUS COTHEYHOW CUCTEMBI,

* OCHOBHBIE XapaKTepUCTUKH U cTpoeHue CoTHIa, COTHEYHON aTMOCheEpHI;

* pa3mepsl ["asakTiky, mosiokeHue u nepuo oopamennsi CoJrHIIa OTHOCUTENBHO IIEHTPa

I"anakTukmy;

YcrHblil onpoc.

[TncpMeHHbIE UHAMBUAYATbHBIE U
I'PYIIIOBBIE 33JIaHNUS.
TectupoBanue.

Pemenne 3anau.

BelnonHenue u npeseHTanus
IIPOEKTOB

yMeTh

* PUBOJIUTH TIPUMEPHI: POJIM ACTPOHOMHUHU B PA3BUTHH ITUBUIIN3AIINH, UCTIOIH30BAHUS METOIOB UCCIICIOBAHUN B
ACTPOHOMUH, PA3IUYHBIX UAMTa30HOB 3JIEKTPOMArHUTHBIX U3JTydeHUN TSl TTOTydeHust nHpopmaimn 06 00beKkTax
BceneHnHoi, mosrydeHusi acTpOHOMUYECKON MH(OPMAIIMH C IIOMOIIBI0 KOCMHYECKHX aIlllapaToB M CIEKTPAIBHOTO
aHajn3a, BIUSHUS COJTHCYHON aKTHBHOCTH Ha 3eMITIO;

* OMKUCHIBATh U OOBSCHSATH: Pa3INuMsl KaJeHAape, yCI0BUS HACTYIUICHHS COJIHEUHBIX U JTYHHBIX 3aTMECHHM, (Pa3bl
JIyHBI, CyTOYHbIE ABMKEHUSI CBETUII, TPUUMHBI BOSHUKHOBEHUS IPUIMBOB U OTJIMBOB; MPUHIIUII JEHCTBUSI ONTHYECKOTO
TEJIECKOIIa, B3aUMOCBSI3b (PU3UKO-XUMHYECKUX XapaKTEPUCTHK 3BE3]T C UCIOJIB30BAHUEM JTUArPaMMBbI «IIBET —
CBETUMOCTBY, (U3UYECKUE TPUUHHBI, ONIPEIACIISIIONINE PABHOBECHE 3BE3/l, HCTOYHUK SHEPTHH 3BE3 U MPOUCXOKICHUE
XUMHUYECKUX JIEMEHTOB, KPaCHOE CMeEIIeHHe ¢ TIoMOoIIbIo 3ddekra [lomiepa;

* XapaKTepU30BaTh 0COOCHHOCTH METOOB MIO3HAHHUS aCTPOHOMHUH, OCHOBHBIC AJIEMEHTHI U CBOMCTBA T1aHeT COoTHEUHOH
CUCTEMBI, METOIbI OTIPEACTICHUS] PACCTOSHUM U JTMHEHHBIX pa3MepOB HEOECHBIX Tell, BO3MOXKHBIE ITyTH SBOJIOINH 3BE3]
Pa3IMYHOI Macchl;

* HaXOJUTh Ha HeOe OCHOBHBIE co3Be3usl CeBepHOTo Moymapus, B ToM uncie: bonpiras Measenuna, Manas
Mengenuiia, Bononac, Jlebenn, Kaccuones, Opuon; camble sipkue 3Be3/1bl, B ToM uucie: [lonspHas 3Be3na, ApKTyp,
Bera, Kanenna, Cupuyc, berenbretize;

YcTHbli onpoc.

[TuceMeHHbIE MHAUBUAYAIBHbIE U
IPYIIOBHIE 3aaHMUSL.
TectupoBanue.

Pemrenue 3agau.

Brinosinenue 1 npe3eHTanus
MIPOEKTOB




* HCIIOJI30BAaTh KOMITBIOTEPHBIE MPHIIOKEHUS IS onpeaeneHus nojoxxenust Connua, JIyHsl 1 3B€37 Ha JII00YIO AaTy U
BpEMS CYTOK ISl JAHHOT'O HACEJIEHHOIO ITYHKTA;

* KCIMOJIb30BaTh NPUOOPETCHHBIC 3HAHUS U YMEHHUS B IPAKTUYECKOM I€ATEIbHOCTU U TOBCEIHEBHOM KU3HU IS
IMOHUMAaHUS B3AMMOCBSI3U ACTPOHOMHUH C IPYTMMU HayKaMH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 110 aCTPOHOMMUHU;
OTJICJICHHS €€ OT JDKECHAYK; OIICHUBAaHUS WH(pOpMaIuy, coaepxkaieiics B cooomenusx CMU, UaTepHere, HaydHO-
MOITYJISIPHBIX CTATHSX.

Conepxanue
o0yueHust

Pe3yabTaThl yueOHOH JAeATEIbHOCTH 00YUYAKOIIUXCS

(DOpMI)I H METOAbI KOHTPOJIA

[Ipenmer
aCTPOHOMUU

YMenue

« (opMynHpOBATH MOHATHE KIIPEAMET ACTPOHOMHUMY; TOKA3bIBATH CAMOCTOSATEIHFHOCTh M 3HAYMMOCTh
ACTPOHOMHH KaK HAYKH;

o YMCIOT OOBSICHATH NMPUYUHBI BO3HUKHOBEHHS W PA3BUTHS ACTPOHOMHH, TPHBOIUTH TPUMEPHI,
MTOATBEPKTAIOIIUE TAHHBIC TPHYNHBL, WILTIOCTPHPOBATH IPUMEPaMH IMPAKTHIECKYIO HAPaBICHHOCTh
aACTPOHOMHWH; BOCIIPOM3BOIUTH CBEJICHUS 10 MCTOPHUH PA3BUTHS aCTPOHOMHH, €€ CBS3SX C JAPYTUMHU
HayKamH,

« (GopMyIHpOBaTh BHIBOJABI 00 OCOOCHHOCTSIX aCTPOHOMHH KaK HayKH; MPUOJIMKEHHO OICHHBATH
YIJI0OBBIE PACCTOSTHUS Ha HeOe; KiacCu(UUUpPOBaTh TEJIECKOTbI, HCIONb3ysd Pa3iHyHble OCHOBAHUS
(KOHCTPYKTHBHBIE OCOOEHHOCTH, BHJI MCCIEAYyEeMOIO CIEKTpa W T. 1.); paboTaTh ¢ WHPOpMAIHEH
Hay4YHOTO COJICpKAHUS;

« Hn300pakaTh OCHOBHBIC KPYI'H, JIMHUM W TOYKH HEOECHOW cepbl (MCTUHHBIN (MaTeMaTHYECKHIA)
TOPU30HT, 3€HUT, HAJUP, OTBECHAs JIMHUSA, a3UMYT, BbICOTA); GOPMYIHPOBATH MOHATHE «HeOecHas
cdhepa»; HUCHOJIB30BaTh IMOJYYCHHbIE paHee 3HaHus U3 pazgena «ONTUYecKue SBICHUS IS
00BSCHEHUS YCTPONUCTBA M MPUHIUIA PAOOTHI TEIECKOTIA.

OcHOBBI
MPAKTUYECKOMN
aCTPOHOMUU

YMeHue

o (opmynupoBaTh TOHATHE «CO3BE3AUE», OMPENCNATh MOHITHE «BUAMMAS 3BE3JHAs BEIUYHMHAN;
OTIPEJIeIIATh Pa3HUILY OCBEIIEHHOCTEH, CO3/JTaBAEMbIX CBETUJIAMH, TI0 U3BECTHBIM 3HAUEHUSM 3BE3/IHBIX
BEITUYMH; UCIIOJIb30BaTh 3BE3HYIO KapTy JJIsl MOMCKA CO3BE3IUI U 3BE3/] Ha HEOE;

+ XapaKTepU30BaTh OCOOCHHOCTH CYTOYHOTO J[BIDKEHHUS 3BE3Jl Ha DPA3IUYHBIX TreorpaduvecKux
IUPOTaxX 3eMJIM, aHATUTUYECKU JT0Ka3bIBaTh BO3MOXKHOCTh BH3YaIIbHOTO HAOIOJCHMS CBETHJIA HA
oTpeeNieHHOM reorpaduueckoit mupoTe 3eMiu;

v YCTHBIH ONpoC;

v caMmocCToATeNbHas paboTa
oOyuarolerocs;

v paboTa Mo KapTOuKaM;

v KOHTpOJIbHas paloTa;
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« (GopMyIHpOBaTh ONpPEAEICHUS TEPMUHOB U TOHATUH «BBICOTA 3BE3[bD», «KYJIbMUHALIU,
OOBSICHATH HaOIIOaeMble HEBOOPY)KCHHBIM TJ1a30M JBWKEHHUS 3Be3l W CoNHIA Ha Pa3IUYHBIX
reorpauuecKux MUpoTax;

« (opMyIHPOBATh BHIBOJBI O MPHYUHAX PA3TMYHON MPOIOIDKATENIEHOCTH THS ¥ HOYH B 3aBUCUMOCTH
OT MIMPOTHl MECTHOCTH; MPOBOAUTH aHAIM3 BHJA 3BE3AHOTO HEOA C MCIIOJIB30BAaHHEM IOJBHKHOM
KapThl, UCXO/S U3 BPEMEHHU I'0/1a;

¢ BOCIIPOM3BOJUTH OIpPEACICHUS TEPMHUHOB U TOHATHS <OKIUNTHKA», OOBICHITH HaOII0aeMoe
neukeHre CoJHIla B TEYEHHE I'0/1a; XapaKTepU30BaTh 0COOEHHOCTH CYTOYHOrO ABMkeHus CosHIla Ha
MOJIIOCaX, OJKBATOpe M B CPEAHUX MIMPOTaxX 3€MJIM, Has3blBaThb NPUYUHBI HU3MEHEHMUS
MIPOJOJKUTENIBHOCTH JHS M HOUM Ha Pa3JIMYHbIX IIAPOTAX B TEUEHUE TOJA;

o+ IpaduyuecKu NOSICHATH YCIOBUS BOZHUKHOBEHUS JIYHHBIX U COJIHEUHBIX 3aTMEHMI;

« (opmynupoBaTh MOHATHS U ONpEAENCHUS «CHUHOAWYECKUH IMEPHOI», «CHUACPUUYECKUHM MEepHo»;
00BsACHATH HaOMI0AaeMoe aABrkeHue u (assl JIynsl, npuannsl 3aTMeHn JIynsr u CosHIla; OmuChIBaTh
MOPSIIOK CMEHBI JIYHHBIX (pa3;

o AHAIN3UPOBATH IOHATHE «BPEMS», MOSCHATH CMBICH MOHATHS «BPEMS» IS OINPEACICHHOTO
KOHTEKCTa;

« (opMynIMpOBATh OIPEJEICHHS TEPMUHOB U IOHATHH «MECTHOE BPEMSI», KIIOSICHOE BPEMS», «3UMHEE
BpEMs» U <«JICTHEE BpEMs»; IOSACHATH IPUYUHBI BBEICHMS YacCOBBIX IIOSICOB; aHAJIM3UPOBATH
B3aMMOCBSI3b TOYHOTO BPEMEHM U Teorpa(puueckoil AONroThl; OOBSICHIATh HEOOXOAUMOCTh BBEICHUS
BHCOKOCHBIX JIET 1 HOBOT'O KaJICHJAPHOTO CTHJIA.

v

9K3aMCH

Crpoenue
ComHeyHOM
CHCTEMBI

YMeHue

o YCTaHaBIUBATh IPUYMHHO-CIICJCTBEHHbIC CBSA3M CMEHBI MPEJICTABICHUA O CTPOCHUH MHpA;
XapaKTepU30BaTh BKJIAJ YUYECHBIX B CTAHOBJICHUE aCTPOHOMUYECKOM KapTUHBI MUDA;

« BOCIIPOM3BOJIUTh HCTOPUYECKHE CBEIEHUS O CTAHOBICHUM U PAa3BUTHH TeIHUOIECHTPUUYECKON
CUCTeMBbl MHUpPa, OOBACHATH METIC00pa3HOe ABIKEHUE IUIAHET C HCIOJB30BAaHHWEM OJMHIMKIOB U
muhdepeHToB;

o TMpEACTaBIATh WHGOPMAIMIO O B3aMMHOM DACIOJIOKEHUH IJIaHET B Pa3IMuYHbIX BHUIAX (B BHUJE
TEKCTa, PUCYHKA, TaONHUIIbI), ENIaTh BHIBOABI 00 YCIOBUAX HAOMIOJAeMOCTH IJIAHETHI B 3aBUCUMOCTHU
OT BHEITHUX yCIOBUH pacnoniokenus CoyHIa U 3eMIi,

 BOCIIPOM3BOJIUTH ONPEACTICHIS TEPMUHOB U TIOHATUH «KOH(PHUTYpAIUs TUIAHET», «CUHOIUYECKUI 1
CUJIEPUYECKUIA TTepHOIbl 00paIlleHUs TITaHETY;

A NN

YCTHBIH OIPOC;
camocTosiTeNbHas paboTa
o0yyJaromierocs,

TECT;

nabopaTopHas pabora;
paboTa o KapToykam;
AK3aMEH
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3aKOHEBI
JIBUKEHUS
HeOECHBIX TEN

YMeHue

« AHATM3UPOBATh MH(POPMAIUIO, TOTYUYEHHYIO M3 TEKCTa HAYYHOTO COJCpKAHUS; OOBICHATH CyTh
AMIUPHUYECKOTO criocoba onpeaencHus: GopMbl TPACKTOPUHU HEOSCHBIX Tel (Ha mpuMepe Mapca);

¢ BOCIPOW3BOJAUTH OMNPEICICHUS TEPMHUHOB W TOHATHH («AJUIMICY, «adenuily, «Iepureanin,
«OompIas ¥ Majasl TMOJIyOCh DJUIMIICA», «AaCTPOHOMHYECKAs CIUHHIA»; (POpPMYIMpOBaTH 3aKOHBI
Kennepa;

¢ AHAIM3UPOBATH MHPOPMALUIO, MOJIYYEHHYIO U3 TEKCTa HAYYHOIO COJEP)KAHUS; OOBSACHATH CYTh
AMITUPUYECKOTO CIOco0a oTpeieTICHUsI pa3MepoB 3eMIIH;

« (opmynupoBaTh onpeAeNeHUs] TEPMHUHOB U TMOHATUN «TOPU30HTANbHBIN Mapajulakc», «yrjioBble
pa3Mepbl 00bEKTa»; MOSICHATH CYIIHOCTh METO/1a ONPEENIEHUSI PACCTOSHUM 10 MapajiakcaM CBETUI,
PaaMoIOKAIMOHHOTO METOJa U METOoJa JIa3epHOM JIOKAI[MH; BBIYMCIATh PACCTOSHUE JI0 IJIAHET IO
TOPU30HTAILHOMY Mapajilakcy, a UX pa3Mephl 10 YTIOBBIM pa3MepaM U PacCTOSHUIO;

o U3BJIEKaThb M aHAIM3UPOBATh MHPOPMAIUIO ACTPOHOMUYECKOTO COAEpKAHHS C HCIOJIb30BaHHUEM
«IIx0JIbHOTO aCTPOHOMHUYECKOTO KaJleHAAPS»;

+ OIpEeNeNsITh BO3MOXKHOCTh HAOJIOJCHHUS IJIaHET Ha 3a/JlaHHyI0 JaTy; pacroJiaraTh IJIaHEThl Ha
opOuTax B MPUHATOM MacITaoe;

o AHAJIMTHUYECKU JI0Ka3bIBaTh CIPaBENIMBOCTh 3aKOHOB Keriepa Ha OCHOBE 3aKOHAa BCEMHUPHOTO
TATOTEHUS; JIeNIaTh BBIBOJA O B3aMMOJOIOJHSIEMOCTH PE3y/lIbTaTOB MPUMEHEHHS] SMIUPUUYECKOTO U
TEOPETUYECKOI0 METOJI0OB HAYYHOT'O UCCIIEIOBAHMS;

o ONpEeNeNsITh MAacChl IUIAHET Ha OCHOBE TPEThero (yroyHeHHOro) 3akoHa Keriepa; omuchiBaTh
nBukeHus: Ted COoJHEYHOM cUCTeMBbl MOJ JEHCTBHEM CUJI TATOTEHHUsS MO0 OpOUTaM C pa3IMYHbIM
SKCUEHTPUCUTETOM; OOBSACHATH MPUYUHBI BO3HMKHOBEHHUS IMPWJIMBOB Ha 3eMJie¢ U BO3MYIICHUH B
JNBUKEHUU Tel CONTHEYHON CUCTEMBI;

o aHAIM3UPOBATH BO3MOXKHBIE TPACKTOPHM JIBIKEHHS KOCMHYECKHMX ammapaToB, JI0Ka3blBaTh
COOCTBEHHYIO MO3UIINIO, XapaKTEPHU3YIOLIYIO EPCIIEKTUBBI MEXKIIAHETHBIX I1EPEJIETOB;

+ XapaKTepU30BaTh OCOOCHHOCTH [BIDKEHHUS (BpeMsi CTapTa, TPACKTOPUM TOJieTa) U MaHEBPOB
KOCMUYECKUX ammapaToB s wucciaegaoBaHuss Ted (CONHEYHOW CHCTEMbI; OMHCHIBATH MAaHEBPBI,
HE0OXO0IMMBIE IS MOCAIKH Ha MMOBEPXHOCTH TUIAHETHI WU BBIXOa HA OPOUTY BOKPYT HEe.

YCTHBIN OIIPOC;
camocTosTeNnbHas padoTa
o0yJaromerocs;

paboTa 1o KapToukam;
IK3aMEH

IIpupona ten
ConneuHoit
CUCTEMBI

YmMmenune
e CpPaBHMBATH IMOJIOKEHUS PA3IUYHBIX TEOPUN MPOUCXOkKACHUS COTHEUHOW CHCTEMBI; TOKA3bIBAThH
HAay4yHyI0 OOOCHOBAaHHOCTh TEOpUU TNPOHUCXOXJAeHUS COJIHEYHOH CHCTEMBI, HCIIOJIb30BaTh

v

v

YCTHBIH OIPOC;
caMocCTosITeNbHas padoTa
oOyuarolerocs;
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METOJIOJIOTHYECKHE 3HAHUS O CTPYKType M croco0ax MOATBEPKICHHUS M OMPOBEP)KEHUS HAyYHBIX

TEOPUIL;

 (GopMynHpOBaTh OCHOBHBIC MOJOXKEHHUS THNOTE3bl O (popmupoBaHuu Ten COIHEYHON CHCTEMBI,

aQHAJIM3UPOBATh OCHOBHBIE IIOJIOXKEHHUS COBPEMEHHBIX IIPEJICTaBICHUM O MPOUCXOXKICHUU TeEN

ConHEYHOM CHCTEMBI, HCIOJIb30BaTh IOJ0XKEHHUS COBPEMEHHOM TEOpHUHM MPOUCXOXKACHUS Tel

CoOJIHEUHOM CUCTEMEI,

« TPUBOAMTH JIOKA3aTEIbCTBA paccMOTpeHHs 3emin u JIyHbI Kak IBOMHOH IIaHEThl, 000CHOBBIBATH

cOoOCTBEHHOE MHEHHE OTHOCUTEILHO MEPCIIEKTUB 0CBOEHUS JIyHBI;

+ XapaKTEepU30BaTh MPHUPOAY 3€MIIH; IEPEUUCIIATh OCHOBHBIE (PU3MUECKHE YCIOBUS HA MMOBEPXHOCTU

JIyHbl; OOBACHATH PA3IUYUs JBYX THIIOB JIYHHOH NMOBEPXHOCTHU (MOpEHl U MaTEpUKOB); OOBSCHSTH

npoueccel  (GopMUpOBaHMS TOBepXHOCTH JIyHbl U ee penbeda; MNEPEUUCHATh PE3YJIbTaThl

UCCIIEIOBAaHUM, MPOBEJCHHBIX AaBTOMATHMYECKMMH almapaTaMH W acTPOHAaBTaMH; XapaKTepU30BaTh

BHyTpeHHee cTpoeHue JIyHbl, XUMHUUECKUN COCTaB JIYHHBIX TOPOJ;

¢ HCIIOJIb30BaTh MHGOPMAIMI0 HAYYHOTO COJEpXaHHs, IMPEACTAaBICHHYI0 B pa3IUYHBIX BUIAX

(Tabnuupbl, TEKCT), Ui aHajdu3a U CpaBHEHUS XapakTepucTuk 1iaHeT CoOJIHEYHOW CHCTEMBI,

Kiaccuukanuu 00bEKTOB;

« IEPEYUCIISITh OCHOBHBIC XAapPAKTEPUCTUKU IUIAHET, OCHOBAaHUS U UX pa3feieHHus Ha TPy,

XapaKTepU30BaTh IUIAHETHI 36MHOW TPYIIBI U IUIAHEThI- TUTAHThI, OOBACHATH IPUUUHBI UX CXOJCTBA U

pasnuuus;

e HCHOJB30BaThb OCHOBbI Teopuu (opmupoBaHus CoOJHEYHOH CUCTEMbI M OOBSICHEHUS
0COOEHHOCTEH IJIaHET 3eMHOW TIpYNIbl; CPABHUBATH IUIAHETHl 3EMHOW TIpYIIBl Ha OCHOBE
BBIJICJICHHBIX KPUTEPUEB, OOBSACHATh MPUYMHBI PA3IMUUi IJJAHET 3€MHOHM Ipymiibl; paboTaTh C
TEKCTOM HAy4yHOT'O COJIEpXKaHMs, BBIJENATh IVIABHYIO MbICIb, 0000maTte HH(oOpMaiuio,
IIPEJCTABICHHYIO B HEABHOM BHJIE, XapaKTEPU3YIOILYIO IJIAHEThl 36MHOM I'PYIIIIBI;

 YKa3bIBaTh MapaMeTpPbl CXOACTBA BHYTPEHHEIO CTPOEHUS U XMMHMUYECKOI'O COCTaBa IJIAaHET 3€MHOM
IPYIIBI; XapaKTepu3oBaTh penbed MOBEPXHOCTEH IIaHET 3E€MHOM TIpYIIbl; OOBACHATH
0COOEHHOCTH BYJIKAHUYECKOM JEATENIbHOCTH W TEKTOHMKM Ha IUIaHeTaX 3E€MHOW TIpYIIIbI;
OTIMCHIBATh XapAKTEPUCTUKN KAKJOW U3 IJIaHET 36MHOM TPYIIIIBL,

« U3BIEKaThb MH(OPMAIMIO O MApHUKOBOM 3(PQeKTe M3 pa3IMUHBIX MCTOUYHHKOB U KPUTHUYECKH
OILICHUBATH €€;

v TeCT;
v paboTa 1o KapTo4KaM;
v 9K3aMeH
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o OOBSCHATH MEXaHM3M BO3HHUKHOBEHHUS MAapHUKOBOTO »3(p¢dexkra Ha ocHOBE (U3HYECKHX W
ACTPOHOMHYECKUX 3aKOHOB M 3aKOHOMEPHOCTEM; XapaKTepU30BaTh SBJICHUE MapHUKOBOTO
s dexTa, pa3TUUHbIe aCMIEKThl MPOOIeM, CBA3aHHBIX C CYHIECTBOBAHHEM ITAPHUKOBOTO (P QeKTa;
MOSICHATH POJIb TAPHUKOBOTO AP PeKTa B COXpaHEHUU IPUPOIbI 3EMIIH.

¢ HUCIIOJIb30BAaTh OCHOBBI Teopuu ¢opmupoBaHusi CoOJHEYHOM cUCTEMBI 1S OOBACHEHUS
0COOEHHOCTEH IIJTaHeT- TUTaHTOB; paboTaTh C TEKCTAMH HAYYHOTO COJCp)KAHUsS, BBIIACIATH
[JIaBHYIO MBICIIb, 0000111aTh HH(OPMALINIO, IPEACTABICHHYIO B HESIBHOM BUJIE, XapaKTEPU3YIOIIYIO
IJIAHETHI-TUTaHThI, UCIIOJIb30BATh 3aKOHbI (PU3UKU I OMMCAHUS NPUPOJBI MJIAHET- TMI'AHTOB;
CpaBHMBATh NPUPOY CIIYTHUKOB IUIAHET-TUTaHTOB U JIyHBI;

o YKa3bIBaTh IMapaMETPbI CXOJICTBA BHYTPEHHETO CTPOEHUS U XUMUYECKOIO COCTaBA IUIAHETTUTaHTOB;
OTMCHIBATh XapaKTEPUCTUKU KaK/101 U3 IJIAaHET- TUTAHTOB; XapaKTepU30BaTh HCTOUHUKU SHEPTUU
B He/pax IUIaHEeT; OMHCHIBaTh OCOOEHHOCTH OOJIAYHOTO MOKPOBA U aTMOC(EPHOUN LUPKYISIINN;
aHanu3upoBaTh 115 0COOEHHOCTH TPHUPOJABI CIIYTHUKOB IUIAHET-TUTAHTOB; (OPMYIHUPOBAThH
MOHATHE «IUIAHETa»; XapaKTepHU30BaTh CTPOCHHE U COCTaB KOJIEI] IUIaHET-TUTaHTOB;

o APIyMEHTHPOBAHHO TMOSICHATH HPUYUHBI  aCTEPOUTHO-KOMETHOM  OIMAcCHOCTH; OMUCHIBATH
BO3MOJKHBIE MOCJICACTBUS CTOJIKHOBEHUS 3eMJIM M APYruX Maibix Tesl COJHEYHON CHCTEMBI NPH
TepECeYCHUH OPOUT;

« OINpENENIATh NOHATHE «IUIAHETay», «Majas IUIaHeTa», «acTEpPOum», «KOMETa»; XapaKTepU30BaTh
Mainble Tena CONHEYHOM CUCTEMbl; ONUCHIBATh BHEIIHUN BUJ M CTPOCHHUE aCTEPOUI0B U KOMET;
OOBSICHATh IPOLECCH, TPOUCXOJAIINE B KOMETE, MPU U3MEHEHUHU ee paccTosiHus oT CoJHLA;
aHAJIM3UPOBATh OPOUTHI KOMET;

« AQHAJIM3UPOBATh U OTIMYATh HAOJIIOJAECMBbIE SIBICHHUS MPOXOXKAECHUS 3€MJIM CKBO3b METCOPHBIE
MIOTOKH;

o OIpENeNIATh MOHATHS «METEop», «METEOPHUT», «OOJUA»; ONUCHIBATh IOCIEACTBUS MAaJCHHUS Ha
3eMJII0 KPYIIHBIX METEOPUTOB.

CouHile 1
3BE3 b1

YMeHnue

e UCIIOJIb30BaTh (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH [UIsl OOBSICHEHHUS SIBIICHUHM U INPOLECCOB,
HaOmomaembix Ha CousHue; (OpMyIMpOBaTh JIOTUYECKH OOOCHOBAaHHBIE BBIBOJBI OTHOCHTEIBHO
MOJIy4EHHBIX aHAJTMTUYECKUX 3aKOHOMEpHOCTEN Ui cBeTUMOoCcTH COJIHIIA, TEMIIEPATyphl €ro Heslp U
aTMocdepsl;

YCTHBIH OIpOC;
camocTosATeNbHas paboTa
oOyuJarolerocs;
KOHTpOJIbHAsI paboTa;
paboTa o KapTouKaM;
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« O0BICHSTE (bH?;I/I‘ICCKyIO CYIITHOCTb MCTOYHHUKOB 3HCPruun COJIHI_[a " 3BC3J1; OMUCHIBATH MPOLECCCHL
TEPMOSICPHBIX PEAKLUI MPOTOH-TIPOTOHHOTO IHKJIA; OOBACHATH MPOLECC MTEPEHOCA SJHEPTUU BHYTPH
CouHIla; OMUCHIBATH CTPOSHHE COJIHEYHOH aTMOCQEpHl; MOSCHATh T'PAHYISAIUI0 HA TOBEPXHOCTH
CounHna; XapakTepu30BaTh CBOMCTBAa COJHEYHOH KOPOHBI; PAcKphIBaTh CHOCOOBI OOHApYKEHHS
IIOTOKA COJIHCYHBIX HCfITpPIHO; 000CHOBBIBATh 3HAUECHHE OTKPBITUSA COJTHCYHBIX HCﬁTpHHO JJIsL (1)I/I3I/IKI/I
1 acTpo(hU3HKH;

¢ OIIMCBIBATD MPHUYUHHO- CJIICACTBCHHBLIC CBA3U HpO?[BJ'ICHI/Iﬁ COJITHEYHOM AKTHMBHOCTH M COCTOSHHS
MarHuTochepsl 3eMIIM; UCIIOJIb30BaTh 3HAaHUE (PU3NYECKUX 3aKOHOB M 3aKOHOMEpPHOCTEW B IIa3Me
JUIS ONMCaHMs 00pa30BaHus MATEH, IPOTYOEPaHIIEB U IPYTUX MPOSBICHUHM COJIHEYHON aKTUBHOCTH;
« IEPEUYHCIIATh IPUMEPBI IPOSBICHUS COJHEYHON aKTUBHOCTU (COJHEYHBIE MATHA, MPOTYOEpaHIbI,
BCIIBIIIKK, KOPOHAJIbHBIE BBIOPOCHI MAaCChl); XapaKTepU30BaTb TMOTOKM COJIHEYHOW IIJIa3Mbl;
OTIHCHIBATh OCOOCHHOCTH TOCIIEICTBUN BIUSHUS COJIHEYHON aKTUBHOCTH Ha MarHuTochepy 3emiiu B
BHUAE MAarHuTHBIX 6ypI), MOJIAPHBIX CHHHHﬁ; HUX BJIUAHUEC Ha PAANOCBA3b, cOon B JHHHUIX
QJICKTpONIEepEaaur; Ha3bIBATh IICPUO U3MCHCHU A COJTHEYHOM AKTHUBHOCTH,

«000OCHOBAHHO JIOKa3bIBaTh MHOTO0Opa3We Mupa 3BE3J; aHAIN3UPOBATH OCHOBHBIE TPYIIIBI
IMarpaMMbl  «CHEKTP — CBETHMOCTbY»; (DOPMYJIUpPOBaTh BBIBOJBI 00 OCOOEHHOCTSX METOJIOB
omnpeneneHuss (HU3NIECKUX XapaKTEPUCTHK 3Be3[, KIacCH(PUIIMPOBAThH HEOECHBIE Teia; padoTaTh C
nHpopMalKell HAy4HOTO COJIEepKaHMs;

«XapaKTEepHU30BaTh 3BE3bl KAK MPUPOTHBI TEPMOSIIEPHBIA pPEaKTOp; ONPEAENsTh IMOHATHE
«CBETHUMOCTb 3BE€3/Ib»; MEPEUUCISITh CHEKTpalbHbIC KIACChl 3Be3[; OOBACHATH COJAEpIKaHUE
JIMarpaMMBbl «CIIEKTP — CBETUMOCTbY»; JaBaTh ONPEAEICHUs MOHATUH «3Be3]1a», «ABOWHBIE 3BE3/bI»,
«KpaTHBbIE 3BE3/b1»;

« ICTI0JIb30BaTh 3HAHUA MO (hU3KKe 111 0OBSICHEHUS IPUPO/IbI MyIbCALUU eQen; 1enaTh BIBOIbI O
3HAYEHUU NIEPEMEHHBIX M HECTALlMOHAPHBIX 3BE3[] Ul Pa3BUTHsI HAYYHbIX 3HAHUI;

« ICTIOJIb30BAaTh 3HaHUA MO (pr3KKe Ui OOBSICHEHUS! IPUPOIbI ITyJbcalliy Ledens; 1eaaTh BHIBOIBI O
3HaYeHUU NEPEMEHHBIX U HECTAllMOHAPHBIX 3B€3[1 Ul Pa3BUTHsI HAyYHbIX 3HAHUI;

« OLICHMBATh BPeMsI CBEUEHUS 3B€3/Ibl 110 U3BECTHOM Macce 3aracoB BOJAOPOAA;

«OOBSICHATh 3aBHUCUMOCTb CKOPOCTH U TPOJODKUTENIBHOCTH 3BOJIIOLUHU 3BE37 OT HMX Macchl,
paccMaTpUBaTh BCIBIIIKH CBEPXHOBOI KaK 3TaIl 3BOJIIOLMHU 3BE3/1bl; 00BACHATh BAPHAHTHI KOHEUHBIX
CTaJui *KU3HM 3Be3]] (Oenble KapIuKu, HEMTPOHHBIE 3BE3/1bl, MyJIbCApPhl, YEPHBIE ABIPHI); OMHUCHIBATH
PUPOY OOBEKTOB Ha KOHEUHOU CTaIUM SBOJIIOLIUM 3BE3];

v DK3aMCH
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« GOPMYIIMPOBATH BBIBOJIBI OTHOCUTENFHO KOCMUYECKUX TEJI, OMUPAsiCh Ha 3aKOHBI U 3aKOHOMEPHOCTH
ACTPOHOMUU;

epelaTh 3a/a4M, UCHONb3yd 3HaHusA no teMaM «Crpoenue CosHeuHOH cuctemsbl», «lIpupona ten
ConneuHoil cuctembl», «CONHIIE U 3BE3bI».

Hama
lNamakTnka —
Mneunsii [1yTs

YMeHue

« BBIJIBUTATh U CPABHUBATH TUTIOTE3bl OTHOCUTEILHO MPUPOIBI CKPBITOM MACCHI;

« OTIMCHIBATh CTPOCHHUE W CTPYKTYpY [ allakTHUKH; MEepeuncisTh OOBEKTHI TIIOCKOH U CPEpUICCKOM
MOJICUCTEM; OIIGHWBATh pa3Mepbl | alakTWKW; MOSCHATH JBIXKEHHE W pacrnoioxenune CoiHIA B
lanakTHke; XapakTepu30BaTh SAPO M CHHpAIbHBIE pyKaBa | alakTHK; XapaKTepH30BaTh IPOIIECC
BpanieHus [ alakTHKH; MOSCHATEH CYIIHOCTH MPOOJIEMBI CKPBITOH MacCHI;

«OOBSICHATh pa3IMYHbIE MEXaHU3Mbl pAJHOU3IYUYEHHs] HAa OCHOBE 3HaHWA TIO (H3UKE;
KJIacCH(UIMPOBATh OOBEKTHI MEXK3BE3AHON CpEIbl; aHATM3UPOBATh XaPAaKTEPUCTHKH CBETIBIX
TYMaHHOCTEH;

« XapaKTepu30BaTh obmactu
3Be371000pa30BaHMsI; OMUCHIBATH METOJBI OOHAPYKEHUS OPraHMYEeCKUX MOJIEKYT; PacKPHIBATh
B3aMMOCBSI3b 3BE3]l M MEK3BE3/IHOM CPEJIbI; OTMCHIBATH MpoIiecc (GOPMUPOBAHHUSI 3BE3/1 U3 XOJIOJHBIX

Ta30IIbIJIICBBIX O6J'I3KOB; onpeaAciIiTb MCTOUYHMK BO3HUKHOBCHHUSA ILIaAHCTAPHBIX TYMaHHOCTeﬁ KakKk

paguoOn3Iy4CHHUE  MEK3BE3JHOIO  BEIIECTBA M €TI0 COCTaB,

OCTAaTKH BCIHBIMIECK CBEPXHOBBIX 3BE3]I.

YCTHBIN OIPOC;
caMoCTOsATeNNbHas paboTa
o0yyaromierocs;

TECT;

paboTa 1o KapTouykam;
IK3aMeH

Crpoenue u
3BOJIIOLIUA
Bcenennoin

VYMmenune

. KJ'IaCCI/I(bI/II_[I/IpOBaTI) rajJJaKTHKH 1o OCHOBAaHHIO BHCIIHET'O

Ha6J'IIOI[aeMBIe SIBJICHUS. W OOBACHATH IIPUYUHBI UX BO3HUKHOBCHHUA, HU3BJICKATb I/IH(i)OpMaI_II/IIO n3

CTPOCHUA, AHaJIM3UPOBATHb

pa3IMYHBIX HCTOYHHUKOB M MpPeoOpa3oBbIBaTh WH(GOPMAIMIO W3 OJHOTO BUAa B JApyrou (w3
rpauIecKOTO B TEKCTOBBIN);

« XapaKTepU30BaTh CIHHPAIbHBbIC, SJUIMNTHYCCKHEC W HENPABHIbHBIC TaJAKTHKW; HA3bIBaTh WX
OTJIMYUTEIILHBIC KOJIMYECTBO NOSICHATh ~ HaJIN4ne

OCOOEHHOCTH, pa3Mephl,

sIpax

maccy, 3BE3I;

CBCPXMACCHUBHBIX  YCPHBLIX  ABIP B OIIPCACIIATH

«paaruorajlaKTUuKa»; XapaKTCpU30BATb B3aHMOﬂCﬁCTBYIOIHHe TaJIaKTUKH; CpaBHUBATb IIOHATHA

TaJIaKTHK,; IOHATHUSA  «KBa3ap»,
«CKOIIICHUA» U «CBCPXCKOINICHUS ' AJIAKTUK |

e CPAaBHUBATH PA3JIMYHBIC MMO3UIUHU OTHOCUTCIIBHO ITPOLECCAa PACHIMPCHUSA BCGHGHHOﬁ; OLICHUBATb
TpaHUllbl MPUMCHHUMOCTHU 3aKOHa Xab0na W CTEIEeHb TOYHOCTH MMOJIy4a€MbIX € €ro IOMOIIBIO

PE3YJIbTATOB; COMOCTABIIATH I/IH(I)OpMaI_II/II-O U3 pa3JIMIHBIX UCTOYHUKOB;

YCTHBIN OIpPOC;
caMoCTOsATeNNbHas paboTa
o0yyJaromierocs,
nabopaTopHas pabora;
IK3aMEH
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« (opMynHpOBaTh OCHOBHBIC IMOCTYJaThl OOLIEH TEOPUHM OTHOCUTEIBHOCTH, OIPEACIATH
XapaKTEepUCTUKHU cTallMOHapHOU BceneHHoll A. DHHIITENHA; ONMCHIBATh OCHOBBI JUIS BbIBOAA A. A.
®puamaHa 0 HECTAMOHAPHOCTU BceneHHO; MOSCHITH MOHATHE «KPACHOE CMELIEHUE» B CIIEKTpax
TaJlaKTHK, UCTONB3ysd Ansi oObscHeHHs 3¢dexT [omnepa, ' ero 3Ha4eHUE JUIS TOITBEPIKICHHS
HecTallMoHapHOCTH BceneHHoM; XapakTepu3oBaTh MPOLECC OJHOPOJHOTO U HU30TPOIHOTO
pacmupenus: Beenennoit; opmynupoBath 3akoH Xao0ma;

o IPUBOJUTH JIOKA3aTEJIbCTBA YCKOPEHHUs pacliupeHus BceneHHOM; aHamu3upoBaTh IPOLECC
(hopMHUpOBaHMSI TAIAKTUK U 3BE3;

« (QopmynupoBath cMbIc TUNOTE3wI I'. A. ['amoBa o ropsiuem Havane BeenenHoi, 000CHOBBIBATH €€
CIpPaBeUIMBOCTh W TMPUBOJAUTH MOJTBEP)KJEHHE;, XapaKTEpPU30BaTh IOHATHE «PEITUKTOBOE
M3ITy4EHHUE»; OMHUCHIBATH OOIINE MOJI0KEHHSI TEOPUH BOJIBIIIOro B3phbIBa; XapaKTepU30BaTh MPOLECC
0o0pa3oBaHUsl XMMHUYECKHUX 3JIEMEHTOB; ONMCHIBATh HayuHbl€ THUIIOTE3bl CYIIECTBOBAHUS TEMHOM
SHEPTHH U SIBIICHUS aHTHTATOTEHHS.

Kuznb u pazym
BO Bcenennoi

YmMenue

« XapaKTepU30BaTh CPEJCTBA COBPEMEHHOM HAYKH B IIEJIOM U €€ Pa3IMYHBIX 001acTeil (aCTpPOHOMHUH,
XUMUH, (pu3uku, 6uojaoruu, reorpaduu), MO3BOJSIONINE OCYIMIECTBISATh MOUCK KU3HU HA JAPYTUX
miaHeTax CoJHEYHOU CHUCTeMBl M AK30IUIaHETax; MCIOJIb30BaTh 3HAHMS W3 O0JaCTH XUMUU IS
00BsICHEHUSI 0COOCHHOCTEH CII0KHBIX OPraHUYECKUX COCTUHEHUII;

o+ HCIIOJIb30BAaTh 3HAHMS O METOJAX HCCIEIOBaHUS B aCTPOHOMHUU; XapaKTE€pPU30BaTh COBPEMEHHOE
COCTOSIHUE TPOOIEMBI CYILIECTBOBAHUS XKU3HHU BO BeeneHHOM, ycinoBusl, HEOOXO0IUMBbIE JUIsl pa3BUTHS
KU3HU.

YCTHBIN OIPOC;
camocTosiTeNbHas paboTa
o0yyJaromierocs;

TECT;

paboTa 1Mo KapToyKam;
AK3aMEH
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KPUTEPUHU ONEHKU JEATEJBHOCTHU OBYYAIOHINXCHA

OIIEHKA YCTHBIX OTBETOB
OT1MmeTKYy «5» - mosryyaeT 00y4yaromuics, €CIM €ro YCTHBIN OTBET, MUCbMEHHast paboTa, mpakTHIecKast
NEATeIbHOCTD B TIOJTHOM 00bEMe COOTBETCTBYET YU€OHOM MporpaMMe, JIOIYyCKaeTCsl OJJMH HEA0YET, 00beM
3YHog cocrasisietr 90-100% conepkanwsi (MpaBIIBLHBIN MTOJIHBIN OTBET, MPEACTABISIONIUN COO0H CBS3HOE,
JIOTUYECKH MOCJIEI0BATEIbHOE COOOLIEHNE Ha ONPE/IETICHHYIO TEMY, YMEHUS IPUMEHSTh OIIPE/IEICHNUS,
IIpaBUJIa B KOHKPETHBIX ciiy4asiXx. OH 000CHOBBIBAET CBOU CYXKICHMUSI, IPUMEHSET 3HAHUSI Ha IPAKTHKE,
MIPUBOJUT COOCTBEHHBIE TIPUMEPHI).
OTMeTKY «4» - TosTydaeT oOyJaromuics, €CIM €ro YCTHBIM OTBET, MUCbMEHHas padoTa, mpaKkTHIecKast
JEATeIbHOCTD WIH €€ Pe3yIbTaThl B 00IIEM COOTBETCTBYIOT TPEOOBAHUSAM YU€OHOH IPOrpaMMbl, HO UMEIOTCS
0JIHA WK JIBE HErpyOble ommOKu, uiv Tpu Hepodera u 00bem 3YHos coctasisier 70-90% conepxanust
(TIpaBUIIBHBIN, HO HE COBCEM TOYHBIM OTBET).
OtMeTKy «3» - IoJy4aeT 00y4aroIuiics, €CIi €ro YCTHBIM OTBET, MHUCbMEHHAs paboTa, MpaKTHYeCcKas
NeSITEIbHOCTD U €€ PE3Yy/IbTaThl B OCHOBHOM COOTBETCTBYIOT TPEOOBaHUSAM IIPOrpPaMMBbI, OJJHAKO umeercs: 1
rpy0as ommuOKa 1 Ba HegoueTa, UK 1 rpybas ommbOka u 1 Herpy6ast, unu 2-3 rpyObIX omnOKy, wiu 1
HerpyOas omunoOKa u Tpu HexoueTa, wim 4-5 HepoueToB. OOyuatommuiics Biageetr 3YHamu B 06beme 50-70%
coJiepkaHus ( IpaBUIIbHBIN, HO HE MOJIHBIN OTBET, TOMYCKAIOTCS HETOYHOCTH B ONIPEICIICHUN OHITUN WIIH
(bopMyTUpOBKE MPaBUJI, HEJOCTATOUYHO ITyOOKO U JI0Ka3aTeIbHO YUEHUK 0OOCHOBBIBAET CBOM CYXK/ICHUS, HE
yMeeT MPUBOAUTH MPUMEPHI, U3JIaraeT MaTepua HeMoCleA0BaTEIbHO).
OTMeTKY «2» - IoJy4aeT 00y4aromuiics, eCiIi €ro YyCTHBIM OTBET, MMChbMEHHAas paboTa, MpakTHYecKas
NeSITENIbHOCTD U €€ PEe3y/IbTaThl YACTUYHO COOTBETCTBYIOT TPEOOBAHU M IIPOIPaMMbI, UMEIOTCS
CYIIIECTBCHHBIC HEJIOCTATKH M IpyOble omuOku, 00beM 3YHoB oOyuatomerocs cocrapiser 20-50%
coJiepkaHus (HEMOJIHbIN OTBET)

Kputepun BbIcTaB/IeHUs 3a4€Ta 1O JMCHUIJIMHE
«3a4TEeHO» - 00yUaloLUIiCs BIaieeT KaTeropralbHbIM alnapaToM HayKd, yMEET €ro UCMOJIb30BaTh B
COOTBETCTBYIOIIEM KOHTEKCTE; YMEET MPOKOMMEHTUPOBATH ONPEIENIeHNE, IOSICHUTD, IPUBECTH PUMEPHI,
WUTIOCTPUPYIOIIHNE OTAEIbHBIC MOJIOKEHUS. Y MeeT 000CHOBBIBATH METOIMYECKHE MOAXO0/IbI K PEHICHUIO
MOCTABJICHHBIX 3aJ1a4, yCTAaHABIMBAET IPUUMHHO-CIICJICTBEHHBIE CBSA3H, MTOITBEPIKIAET BbIIBUTaEMbIe
MOJIOKEHUSI TPUMEPAMHU, SKCTPAIOIUPYET 3HAHUS pa3IU4HbIX obnacTeil. O0yvaromuiics n3naraer
MH(OPMALIUIO JIOTUYHO, TOCIIEIOBATENIbHO, aPTYMEHTUPYS U KOMMEHTHPYS [OJ0XKEHHS, UCIIOJIb3YEeT
paccyXJalNui CTHIIb, COTIPOBOXKAAET OTBET CXEMaMHM, BHICKA3bIBAET CBOIO MO3UIINIO, POPMYIHUPYET
BBIBOJIbI B KOHIIE BOIIPOCOB.

«HE€ 3aYTECHO» - o6yqa}0m1/1171051 BJIAZACCT JIMIIb OTACIBbHBIMHU INOHATHAMHA HAYKH, HO HC YMCCT UX O6’[>${CHI/ITL,
IMPUMCHUTH B COOTBETCTBYIOILIIEM KOHTCKCTEC, IPOUIUIFOCTPUPOBATE IIPUMEPAMU. OH yacTUYHO H3jaraeT
HH(bOpMaIlHIO, XapaKTCPpU3yromyro ImpeaACTaBJICHUC O METOANYCCKUX IMOAX0JaX K PCHICHUTO ITIOCTABJICHHBIX
3a/lad, HC MOXXCT IIPUBCCTU ITPUMCEPOB, ITIOATBCPKIAIOIINX BbIBOJbI, HC OIMMPACTCA HAa MCIKIUCIHUILIIMHAPHBIC
3HaHHA.



6. YYHEBHO - METOJJMYECKOE U MATEPHUAJIBHO - TEXHNYECKOE
OBECHEYEHUE IMTPOTPAMMBI YYUEBHOU JNUCHUITIVIMHBI «KACTPOHOMMSI»
6.1. Tpe6oBaHNS K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecredeHMIo.
Peanuzanust mporpaMMbl JUCHUIUIMHBL TpeOyeT HaIW4Hs y4eOHOTO KaOWHETa MO aCTPOHOMHH, B KOTOPOM
MMEeTCsl BO3MOXHOCTh 00eCIeunTh CBOOOAHBIN J0CTYN B IHTEpHET BO BpeMs y4eOHOTO 3aHSATHSI.
O6opyaoBaHue yueOHOro KaOMHeTa:

1. Pabouee mecTo mpemnoaaBaTes.

2. Ilocapounbie MecTa 00y4YaIOLIUXCA.

3. Aumaktuyeckue MaTepuaibl (yaeOHUKH, TOCOOHS, CITPABOYHUKH, KAPTOYKH, 3a/IaHUS, TECTHI,
MYJIbTUMEAUMHbBIE IPOTPAMMBbI)

MartepuaibHO — TEXHHYECKOe oOecreueHrne yueOHoro mpoiiecca:

. Teneckor.

. CnexTpockor.

. Temnypwii.

. Monienb HeGecHOM cdepsl.

. 3B€3AHBIN TJI00YC.

. [TongBmxHas kapTa 3BE3THOTO Heba.
. 'mo6yc JlyHsl.

. Kapra JlyHsl.

. Kapra Benepsr.

10. Kapra Mapca.
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11. CnpaBOYHUK JTIOOUTENIST ACTPOHOMHH.

12.11IxopHBINA aCTPOHOMHUYECKHUH KaJeHAaph (Ha TEKYIIUNA Y9eOHBIN TOI).
13. KoMmmbroTep ¢ JTUIIEH3HOHHBIM ITPOTPAMMHBIM 00ECTICYCHUEM.
14. MynbTUMEANATTPOEKTOP.

Harnsanneie moco6ust:

. Bcenennas.

. CouHrze.

. Ctpoenue CoJiHiia.

. Ima"neTrl 3eMHOM TPYIIIIbI.

Jlyna.

. [InaHeTbI-ruranTsol.

. Masibie Tenia COJIHEUHOU CHCTEMBI.

. 3Be3 bl

. Hama I"amakTuka.
10. dpyrue rajakTuku
6.2. UndopmannonHoe obOecneuyeHue oO0ydeHus. IlepeyeHb pexoMeHAyeMbIX Y4eOHBIX W3JAaHUI,
HNHuTepHeT-pecypcoB, 10NOJIHUATENbHOM JUTEPATYPHI.
OcHOBHBIC HICTOYHHMKH /Il CTY/ICHTOB

1. Boponnos-BenbsimunoB b. A., Ctpayrt E. K. yueOnuk «Actponomus. ba3oBslii yposens. 11 kimace». M.:
Hpoda, 2018r

JlonoTHUTEIbHBIC HCTOYHUKH VIS CTYCHTOB
1. benonyukun B. E. Kemnep, HetoToH 1 Bce-Bce- Bee... — Beoin. 78. — M.: U3n-Bo «Haykay. ['naBHas
penakuus pu3nKo-MaTeMaruueckoi nureparypsl, 2017. — (KBaHT).
2. l'anaxtuku / pen.-coct. B. I'. Cypaun. — M.: ®uszmarnur, 2016.
3. I'amos I'. [Ipukntouenns mucrepa Tomnkunca. — Bein. 85. — M.: bropo Ksantym, 2018. — (KBanr).
4. Topenuk I'. E. HoBble ciioBa Hayku — OT MadTHUKa ["anuies 10 kBaHTOBOM rpaBuTanuu. — Beim. 127.
[Tpunoxxenue k xypHany «Ksanm», Ne 3. — M.: U3a-80 MITHMO, 2018. — (KBanT).



5. Ayoxora C. U. Ucropuu actpoHomuu. — M.: bensiii ropon, 2016.
6. Makcumaues b. A., Komapos B. H. B 3Be31HbIx mabupunrax: OpueHtupoBanue no HeOy. — M.: Hayka,
2017.
7. Cypaun B. I'. 'anaktuku. — M.: ®uzmariut, 2018.
8. Cypaun B. I'. Pa3Benka nanexux mianetr. — M.: ®uzmatiut, 2016.
9. Xokunr C. Kparkas ncropus Bpemenu. — CII6.: Am¢opa, 2016.
10. Xoxkunar C. Mup B opexoBoii ckopiyne. — CI16.: Amdopa, 2017.
OcHOBHbIE MICTOYHHMKH [1JIsl IPeNoJaBaTeIs:

1. [Tpukaza Muno6pnaayku Poccun ot 07.06.2017 Ne506 «O BHeceHHH U3MEHEHUH B (hefiepabHBIN
KOMIIOHEHT TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB HAYaJILHOTO O0IIETr0, OCHOBHOTO OOIIETO U
cpenHero (MoJHOoTro) 001Iero o0pa3oBaHus, YTBEPKICHHBIN TpUKa3oM MUHHUCTEpCTBA 00pa30BaHuUs
Poccuiickoit ®enepanuu ot 5 mapta 2004 r. Ne 1089»

2. ITucekmo MunoOpnayku P® ot 20.06.2017 r., TC-194/08 "O6 opranuszaiuu u3y4deHus: yaeOHOTO peIMeTa

"ActpoHomus".
3. Boponuos-BenbsimunoB b. A., Ctpayrt E. K. yueOnuk «Actponomus. ba3oBblit ypoBenb. 11 knace». M.:
Hpoda, 2018r;
4. Tlporpamma: Actponomusi. ba3zosiit yposens. 11 kiacc: yueObHo-MeTonuueckoe nocodue / E. K. Crpayr.
— M.: Jlpoda, 2018.
5. Metoauueckoe nocobue k yueOHuky b. A. Boponuosa-Benbssimunosa, E. K. Ctpayra «ActpoHOMuS.
bazoseriit ypoBens. 11 kmace» / E. K. Ctpayr. — M.: lpoda, 2016.
6. Actponomus. 11 kimacc. Meronnyeckoe nocodue k yueOnuky b. A. Boponnosa-Benbsmunosa, E. K.
Crpayta «ActpoHomus. ba3zosslii ypoBens. 11 kimace» /M. A. Kynam. — M. : JIpoda, 2018.
7. I'amyzo U.B., I'ony0OeB B.A., HlumbaneB A.A. «ActpoHomust. 11 knacc. [Ipaktudeckue paboTsl 1
TeMaTU4yecKue 3aaanus» Asepcas, 2017

HNHTepHeT - pecypcebl

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

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

. Bcepoccuiickast omMnuraia nikoJIbHUKOB 1O acTpoHOMUU. http://www.astroolymp.ru

. l'ocynapcrBennsiii actpoHomMudeckuii ”HCTUTYT uM. I1. K. IllItepu6epra, MI'Y. http://www.sai.msu.ru
. IHTepakTHBHBIN T B MUpe KocMmoca. http:// spacegid.com

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

. O6cepBaropus Cubl’AY. http://sky.sibsau.ru/ index.php/astronomicheskie-sajty

. OOmepoccuiicKuit acTpOHOMUYECKUM TTopTall. http://actponomust.pd

9. Penozutopuii Becenennoii. http://space-my.ru

10. Poccuiickast actpoHOMUYECKas ceThb. http://www.astronet.ru

11. Ce3onsl roja. BeenenHas, mianeTsl 1 3Be3/b1. http://ce3onbi-roga.pd/mianers%20u%2038e3a61. html
12. ®I'bYH Unctutyt actponomuu PAH. http://www.inasan.ru

13. DnemenTs! Oosbioi Hayku. ActpoHomust. http://elementy.ru/astronomy

01N DN B~ WM —

IIpumepHbIil nepevyeHb HAOIIOAeHN I
Habnronenus HEBOOPYKEHHBIM TJ1a30M
1. OcHoBHBIE CcO3Be3/IUs U HanboJee IPKUE 3BE3/IbI

OCEHHETr0, 3MMHET0 U BeceHHero Heba. Mi3MeHeHne ux
TIOJIO’KEHHUS C TEUEHUEM BPEMEHH.

2. 1Bwxenue JIyHsl 1 cMeHa ee (as3.

HaGaronenus B Teaeckon

1. Penbed JlyHsbl.

2. ®a3zbl Benepsl.

3. Mapc.

4. YOnuTep U €ro CIyTHUKH.
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5. CarypH, €ro KoJiblia U CIIyTHUKH.
6. ConHeuHble MATHA (Ha SKpaHe).
7. JIBOMHBIE 3BE3/IbI.

8. 3Be3anble ckorieHus (Ilnesapl, I'nasr).

9. bonbiias TymanHocTh OpHOHA.
10. TymanHOCTH AHAPOMEIBI.
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