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IMosicuuTeILHAS 3aIMCKA

PaGouas mporpamma pa3paboTaHa B COOTBETCTBHH C (eiepaibHbIM KOMIIOHEHTOM rocyiap-
CTBEHHOT'0 00pa30BaTEeNbHOrO CTaHAapTa CpelHero obiiero oopa3zoBaHus, yreepxkaeHHoro Ilpuka-
30M MwunoOpazoBanuss P® ot 5 mapra 2004 r. N 1089 (¢ m3MeHEHUSMU U JOMOJHEHHUSIMH OT 7
utons 2017 r.), ¢ 0OpazoBaTeIbHON MPOrpaMMOii cpeaHero (ToaHoro) oobmero oopazoBanus «I uM-
Ha3uu uckycctB npu [nmaBe PecnyOimku Komm» (manee — I'mmHa3um); Ha ocHOBE pabouyeil mpo-
rpammbl Kk YMK b. A. BoponnoBa-Benbsmunosa, E. K. Crpayra : yueOHO-MeToAHUECKOE TOCOOHE
/E. K. Ctpayr. — M.: [Ipoda, 2018.

Yuebuuk «ActpoHomus. ba3zoBbeiii ypoBeHb. 11 kiacc» aBTOpOB b. A. Boponuona-
Benbsmunona, E. K. Ctpayra npomien skceptusy, BkiItodeH B denepanbHblil IepedeHb U ooecre-
YHBAET OCBOCHHE 00pa30BaTEILHOM MPOrpaMMBbl CPEeIHEro 00IIero 0Opa3oBaHusl.

Oowaa xapaxmepucmuka yueoHo20 npeomema

ACTpOHOMHS B POCCHUICKOM IIKOJIE BCErJa pacCMaTpuBaiach Kak Kypc, KOTOPBIM, 3aBepiias
¢bu3nKo-MaTeMaTHYecKoe 00pa3oBaHNE BBHITYCKHUKOB CPEIHEH IIKOJIBI, 3HAKOMUT MX C COBPEMEH-
HBIMH IPEICTaBICHUSIMH O CTPOECHUHU UM 3BOMIONMH BceeneHHOW M cnocoOcTBYeT (hOpMHUPOBAHHIO
Hay4YHOT'O MUPOBO33PEHMUS.

Kypc actpoHomuu nmpusBaH crocoOCTBOBaTh (HOPMHUPOBAHUIO COBPEMEHHON HAYYHOW KapTH-
Hbl MUpa, PacCKphIBasi pa3BUTUE MPEIACTABICHUN O CTpPOCHUH BceneHHoM Kak OJJHOM M3 Ba)KHEUIINX
CTOPOH JUIUTENIBHOTO U CIOKHOIO IyTH MO3HAHUS YEJIOBEYECTBOM OKPYKAOUIEH MPUPOJbI U CBOE-
ro MECTa B HEM.

Oco0y1o posb MpH U3yYeHUH aCTPOHOMHH JIOJDKHO CHITPAaTh WCIOJIB30BAHWE 3HAHUM, MOITY-
YCHHBIX yYAIUMUCS 110 JPYTHM €CTeCTBEHHOHAYYHBIM IPEJMETaM, B IIEPBYIO OUepeIb MO PU3HKE.
Marepuain, uzydyaemblii B Hauajie Kypca B TeMe «OCHOBBI MPAKTHYECKOM aCTPOHOMUHN Y, HEOOXOAUM
U 0OBSICHEHUS Ha0JII0/1aéMbIX HEBOOPYKEHHBIM IJ1a30M aCTPOHOMMUYECKUX siBIeHUH. B opranu-
3aMyd HaOMIOJEHUI MOTYT MOMOYb KOMITBIOTEPHBIE MPHUIIOKEHHUS AN OTOOpakeHHs 3BE3AHOTO
HebOa. Takue MpuIoKeHHs MO3BOJISIOT OPUEHTHPOBATHCS CPEIN MUPUAT 3BE3/1 B PEXKIME PEatbHOTO
BPEMEHH, MOIYYUTh UHPOPMAIIHIO TI0 HanOoJiee 3HAYMMBIM KOCMHUYECKHM O0BEKTaM, MOJAPOOHbBIE
JAaHHBIE O TIJIaHEeTaX, 3B€3/1aX, KOMETaX, CO3BE3UAX, IO3HAKOMUTHCSA CO CHUMKAMM ILJIAHET.

Actpodu3nueckas HalpaBIEHHOCTb BCEX IMOCIEAYIOIIUX TEM Kypca COOTBETCTBYET COBpE-
MEHHOMY TIOJIO’KEHUIO B Hayke. [ J1aBHOM 3ajjauell Kypca CTAaHOBHUTCS cHCTEMaTH3alusl OOUIMPHBIX
CBEICHUI O MPUPOJe HEOECHBIX TeJl, 00bICHEHUE CYIIECTBYIOIINX 3aKOHOMEPHOCTEN U pacKpbITHE
(dbu3MYecKoil CyIHOCTH HaOmogaeMbeix Bo BceenenHoit siBnenuit. Heobxoaumo ocobo moguepku-
BaTh, YTO 3TO CTAHOBUTCS BO3MOXKHBIM OJjlarojiaps IIMPOKOMY HCIOJIb30BAaHUIO (U3NYECKUX TEO-
pHii, a TaK)Ke UCCIIETOBAHHM M3IydYeHUs HEOECHBIX TeJl, MPOBOJUMBIX IPAKTHUECKHU MO BCEMY CIEK-
TPy 3JEKTPOMArHUTHBIX BOJIH HE TOJIBKO C MOBEPXHOCTH 3€MJIM, HO U C KOCMUYECKHX aIllapaToB.
Bcenennas npenocTtaBisieT BO3MOXKHOCTh M3YUYEHHUS! TAaKUX COCTOSIHMI BEIIECTBAa M MOJIEW TaKUX
XapaKTePUCTHK, KOTOPBIE MOKa HEJAOCTIXKUMBI B 36MHBIX JlabopaTopusx. B xoxe usydenus Kypca
BaXXHO c(hopMHpOBaTh MpeACTaBIEHUE 00 3BOJIOLUN HEOPTaHUYECKON MPUPOABI KaK IIIaBHOM J0-
CTHKEHUU COBPEMEHHOM aCTPOHOMMH.

Mecmo npeomema 6 yueonom naane

Nzyuenune kypca paccuntano Ha 36 gacoB (1 yac B Hepenmo). BaxxHyro pojib B OCBOSHUU KYp-
ca UrparoT MPOBOJUMBIC BO BHEYPOUHOE BpeMsi COOCTBEHHbIE HaOMoIeHus yuamuxcsa. Cnenuduka
TUTAHUPOBAHUS ATUX HAOJIOJCHHI OMpeaenseTcss IByMs 00CTOsATeNbCTBaMH. Bo-miepBbIX, OHU (32
ucKItoueHneM Habmogennii ConmHIa) TOJDKHBI MPOBOIUTHCS B BEUEpPHEE WM HOUHOE Bpems. Bo-

BTOPBIX, O6’bCKTLI, npupoJaa KOTOPbIX U3y4aCTCA HA TOM WK HHOM YPOKE, MOT'yT OBITH B 3TO BpCM4A
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HEJIOCTYITHBI i HaOmoaeHui. [1pu miaHupoBaHuy HAOIIOIEHUN ATHX OOBEKTOB, B OCOOEHHOCTH
TUTAHET, HEOOXOAMMO YYUTHIBATH YCIOBUS MX BUTUMOCTH.

HenassMu n3ydeHus: aCTPOHOMUU Ha TAHHOM dTarie O0YUCHHUS SIBIISTFOTCSI:

— OCO3HaHHE MPUHITUITHAILHON POJIM ACTPOHOMUHY B MO3HAHUH (DYHIaMEHTAIBHBIX 3aKOHOB
PUPOABI 1 GOPMUPOBAHIH COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUDA;

— npuodpeTeHne 3HaHUI 0 PU3NYECKOM MpUpoe HEOECHBIX TE U CUCTEM, CTPOCHUU U 3BO-
mounu BeenenHoi, mpocTpaHCTBEHHBIX M BpeMEHHBIX MaciiTabax BcenenHoii, HanbOosiee BaKHbBIX
ACTPOHOMHUYECKUX OTKPBITUSIX, OMPECIIMBIINX PAa3BUTHUE HAYKH U TEXHUKH;

— OBJIQJICHHE YMEHUSIMU OOBSICHATH BUAUMOE MOJIOKEHUE U JIBUKEHUE HEOECHBIX TeJ MPUH-
[UTIAMU ONPEJICIICHUST MECTOIOJIOKCHUS U BPEMEHU IO aCTPOHOMHYECKHM OOBEKTaM, HaBBIKAMU
MIPAKTUYECKOTO MCTIOIB30BAaHUS KOMITBIOTEPHBIX MPUJIOKEHUHN ISl OTPEIeNIeHUs] BUAA 3BE3THOTO
HeOa B KOHKPETHOM ITYHKTE JIJIsl 33JaHHOTO BPEMEHH;

— pa3BUTHE TTO3HABATEIILHBIX HHTEPECOB, MHTEIIEKTYIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
npolecce NpuoOpeTeHNs 3HaHUN IO AaCTPOHOMHUU C UCIIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB HH-
(dbopMaiuu ¥ COBpEMEHHBIX HUH(POPMAIIMOHHBIX TEXHOJIOTUI;

— HCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHMM W yMEHUU I pelIeHUs MPaKTUYECKUX 3a1a4
MTOBCEIHEBHOM JKU3HH,

— (opmEpoBaHNE HAYIHOTO MUPOBO33PEHHUS;

— (¢opMUpOBaHNWE HABBIKOB HCIIOJIb30BAHUS €CTECTBEHHOHAYYHBIX M OCOOCHHO (DH3HKO-
MaTEeMaTHYECKHUX 3HAHUH JJIs1 OOBCKTUBHOTO aHAIN3a YCTPOUCTBA OKPYXKAIOIIETO MUPa HA IPUMEPE
JOCTHKCHUN COBPEMEHHOM acTpo(pH3UKH, aCTPOHOMUHU M KOCMOHABTHKH.

B pamkax npoMexyTo4HOMN aTTecTalliy MPOBOAUTCS KOHTPOJIbHAsA paboTa.

Ilnanupyemole pesynomamot uzyueHus yuedHo20 npeomema
N3yuenue npeamMeTHoii 001acTu «EcTecTBeHHBbIE HAYKW» TOJKHO 00€CTIeYHTh:
e CdopMUPOBAHHOCTH OCHOB ILI€JIOCTHOM Hay4YHOU KapTUHBI MUPA,
o ®dopMupOBaHHE TIOHUMAHUS BIUSHUS €CTECTBCHHBIX HAYK Ha OKPYXKAIOMIYIO CPEIy, IKOHO-
MHUYECKYI0, TEXHOJIOTHYECKYIO, COLIMATBHYIO U ATHYECKYIO cepy AeSTEIbHOCTH YeIOBEKa;
e (Co3aHue YCIIOBHU JIJISl PA3BUTHS HABBIKOB YUI€OHOM, MPOCKTHO-HCCIICIOBATEIILCKOM, TBOP-
YEeCKOM JeATENbHOCTH, MOTHBAIIMH 00YJAIOIIUXCS K CAMOPa3BUTHIO;
e CdopMUPOBAHHOCTh YMEHUN aHATM3UPOBATH, OLICHUBAThH, MPOBEPSATH HA JOCTOBEPHOCTH U
0000111aTh HAYYHYIO HH(OPMAIIHIO;
¢ CdopMUPOBAHHOCTH HABBIKOB OE€30MAaCHOM pabOThI BO BpeMsl MPOEKTHO-UCCIEI0BATENIbCKON
1 DKCIIEPUMEHTAIBHON JACITEILHOCTH, TIPU UCTIOIB30BAHUH JIAOOPATOPHOTO 000PYIOBaHUS.
B pe3ynbrate u3yueHus acTpOHOMUU 00YYaIOIIUNACS JOKEH:
3HATH/TIOHUMATh:
® CMBICI MOHSATHH: TEOICHTPUYECKAsl U TeIMOIEHTPUYCCKAass CHCTEMa, BUIUMAs 3BE3]IHAS BEIIU-
YMHA, CO3BE3/IMEe, MPOTUBOCTOSHUS U COCIMHEHUS TUIAHET, KOMETa, acTePOUl, METEOp, METEO-
pPUT, METCOPOU/I, TUTAHETa, CITYTHHK, 3Be31a, ConmHevHas cucreMa, [anmakTuka, Beenennast, Bce-
MHUPHOE U MOSICHOE BpeMsi, BHECOJIHEUHAs IIaHeTa (IK30IUTaHeTa), ClieKTpalibHas KiIaccu(uka-
LM 3BE3]1, Tapajulakc, peIMKTOBOE u3iydeHnue, boinbiioil B3pbiB, uepHas npipa;
e CMBICT (PU3UYECKUX BEIIMYHMH: TTApPCEK, CBETOBOM IO/, aCTPOHOMHUYECKAsl ¢IMHUIIA, 3BE3IHASI Be-
JTUYHHA;
CMbICH U3nYecKoro 3akoHa Xaboma;
OCHOBHBIE ATaIbl OCBOCHHUST KOCMHUYECKOTO ITPOCTPAHCTBA;
THIIOTE3BI MPOUCXOXKIeHUS COTHEYHON CHCTEMBI;
OCHOBHBIC XapaKTePUCTHKHU U cTpoeHne COJTHIIA, COTHEUHON aTMOC(EpHI;
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pa3mepsl ['anakTuku, nonoxxeHue u nepuos oopamenust CoHIla OTHOCUTENBFHO IeHTpa [ anak-
THKHY;

yMeTb:

>

>

MPUBOAUTH PUMEPHI: POJIM ACTPOHOMHUHU B Pa3BUTUU LUBWIM3AIMHU, UCIIOIB30BAaHUS METOJ/I0B
UCCIIEIOBAaHU B aCTPOHOMHH, PA3IUYHBIX JMANA30HOB AJIEKTPOMATHUTHBIX W3Iy4EHUH Ui
nostydeHust mHpopmaru o0 o0bekTax BceneHHOMU, MomydeHrs acTpOHOMUYECKOW HH(OpMa-
[[MU C MMOMOIIBI0 KOCMUYECKUX alNapaToB U CHEKTPAIbHOTO aHAIN3a, BIUSHUSA COJTHEYHOU aK-
TUBHOCTH Ha 3eMIIIO;

OIMCHIBATh U OOBACHATH: Pa3IUuMsl KaJleHIapeil, YCIOBUS HACTYIUICHUS! COJIHEYHBIX U JTYHHBIX
3aTMeHul, (aszel JIyHBI, CyTOUYHBIE ABM)KCHHUS CBETHJI, IPUYUHBI BOSHUKHOBEHUS MPUJIHBOB U
OTJIMBOB; MPUHIUI JEUCTBUS ONTUYECKOTO TEJIECKOMa, B3aUMOCBA3h (PU3NKO-XUMHUYECKUX Xa-
PaAKTEpUCTUK 3BE3]l C MCIIOJIB30BAaHHEM TUArpaMMbl "IIBET-CBETUMOCTH'", (PH3UUECKUE MPUUH-
HBI, OTPEEINAIONINE PABHOBECUE 3B€3]l, ICTOYHHUK PHEPTUU 3BE3J U MPOUCXOXKICHUE XUMUYe-
CKHUX 3JIEMEHTOB, KpaCHOE CMeIlleHre ¢ moMoInbko dddexra Jomnepa;

XapaKTepu30BaTh OCOOEHHOCTH METOJI0B TIO3HAHUS ACTPOHOMUU, OCHOBHBIE 3JIEMEHTHI U CBOM-
ctBa maHeT COJHEYHOIN CHCTEMBl, METO/Ibl ONPECIICHNS PACCTOSIHUM U JTMHEWHBIX Pa3MEPOB
HEOECHBIX TeJ, BO3MOKHbIE MYTH 3BOJIOLNHU 3BE3/ PA3IMUHON MaCCHI;

HaxoJUTh Ha HeOe OCHOBHBIE co3Be3aMsi CeBepHOTro Mmostyinapus, B ToM uucie: bonbmas Men-
Benuia, Manas Measeauna, Bononac, Jlebens, Kaccuonesi, OpuoH; cambie SipKUE 3BE3]IbI, B
toM uncie: [lonspHas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiize;

WCIIO0JIb30BaTh KOMITBIOTEPHBIC MPUIIOKEHUS ISl ornipeaesienust nosoxenus Connina, JIyHsl u
3Be3]] Ha JI00YI0 ATy U BPeMs CYTOK ISl JAHHOTO HACEJICHHOTO MyHKTA;

WCIIOIb30BaTh NMPUOOPETCHHBIC 3HAHUS U YMEHHUS B MPAKTHUYECKOM JEATEIHLHOCTH U TOBCE-
JTHEBHOM YKU3HU JJISL:

- IOHMMaHUA B3aUMOCBA3HU ACTPOHOMHHU C APYTHMMU HAYKaMH, B OCHOBC KOTOPLIX JICKAT 3HAHUA 10
ACTPOHOMUHU, OTHACIICHUC €C OT JIZKCHAYK;

onleHuBaHus uWH(MoOpmaiuu, coaepxkameics B coobmenusix CMU, HWurepuere, Hay4HO-

MOMYJIAPHBIX CTAaThAX.

B xoxe ocBoeHunsi kypca y o0y4aromuxcs 10/GKHBI ObITh ¢(hOPMHPOBAHBI cieaylomue oduie-
npogeccuoHa/IbHbIe KOMIIETEHMH:

OK3 Pemate mpo6siemMbl, OLIEHUBATh PUCKH U MIPUHUMATh PELICHUSI B HECTAaHAAPTHBIX CH-
Tyanusix.
OK 4 OcymiecTBIATh MOMCK, aHAINW3 U OLIEHKY MH(OpMaluu, HeoOXOAUMOM Ul mocTa-

HOBKHU U pelleHusl Mpo(hecCHOHATBHBIX 3a[a4, NMPO(PECCHOHAIBHOIO U JTUYHOCTHOTO

pa3BUTHSL.

OK9 OpuHeHTHPOBATHCS B YCIOBHSIX YaCTOW CMEHBI TEXHOJIOTHI B IpOQecCHOHaIbHOM Je-
ATEIbHOCTH.

OK 11 Hcnonb30Bath B Mpo(hecCHOHATBHON EATEIIbHOCTH YMEHHS U 3HAHUS, MOJTy4YEeHHbIE

0o0y4JaroluMHUCs B XOJ€ OCBOCHHUS Y4E€OHBIX MPEIMETOB U MPOQPHUIBHBIX Y4eOHBIX
peIMEeTOB elepalibHOT0  TOCYAapCTBEHHOrO  00pa30BaTENbHOIO  CTaHJap-
Ta CPeTHETO 00IIero 00pa3oBaHUsI.

B xo1e ocBoeHns Kypca y 00y4arIIHUXCsl A0JIKHbI ObITH ¢()OPMHPOBaAHBI CieAyOIIe mMpogec-

CHOHAJbHbIC KOMIICTCHIIUM



IIK 1.7. Bnanetp KyabTypol YCTHOM M MUCHbMEHHOW pedH, MpodhecCuoHaTIbHON TEPMUHOIOTHEH.



Cooeprcanue yuedbnoz2o Kypca

n/m pas-
aena,
TeMbl

HaunmenoBanue
pasaesia, TeMbl

JInpakTHyecKue eIUuHUIbI

IIpeamer acTpoHOMMHU.
Hao0aronenuss — ocHoBa
ACTPOHOMHHM.

AcTtpoHOMUSI, €€ CBs3b ¢ ApyruMu Haykamu.Posib actpo-
HOMHUU B Pa3BUTUH LIUBUIN3ALMH. DBOIIOLMS B3IJIAA0B Ue-
noBeka Ha Beenennyro. Ctpykrypan macmradbl Beenen-
HOM. OCOOEHHOCTH AaCTPOHOMHYECKHXMETO/I0B HCCIEN0-
BaHudA. Ha3eMmHble KOCMUYECKHETENECKOIbI, MPUHLIMIT HX
pa®oTbl. BceBosIHOBasiacCTpPOHOMUS:  BJIEKTPOMAarHUTHOE
U3Iy4YeHNE KaK HICTOUHUKMH(POPMALIUU 0 HEOECHBIX TeNax.
[IpakTHyeckoe NpPUMEHEHUE ACTPOHOMHUYECKUX HCCIEN0-
BaHUU.

B Bune camocrosTensHoON paboThl 00ydaromuxcs B popme
npe3eHTanuii, OykieTos, nokmanoB. Temsl: Mcropus pas-
BUTHUSl OTEYECTBEHHOW KOCMOHABTUKHU. [lepBbIii HCKyC-
CTBEHHBbIN crnyTHUK 3emuid, nonet 0. A. Tarapuna. [lo-
CTHKEHMSI COBPEMEHHOM KOCMOHABTHKHU.

IIpakTH4YecKHe OCHOBBI
aCTPOHOMHUM

3Be3nbl M co3Be3nus. Buaumas 3Be3nHas BeJNIMYMHA.
Hebecnas cdepa. Ocobbie Toukn HebecHotchepbl. Hebec-
Hble KOOPJIMHATHI. 3BE3HbIE KapThl, UCIIOJIb30BAaHHE KOM-
MBIOTEPHBIX TMPUIOKEHUH JUIsI OTOOPA’KEHUSI 3BE3/IHOTO
HeOa. BunumoenskeHnue 3Be3]1 Ha pa3iIMyuHbIX reorpadu-
yeckuxmuporax. CyrouHoe nBukeHue cBeTwl. CBs3b BU-
JMMOI'0 pacloyIoKeHUs] 0ObEeKTOBHA HeOe M reorpaduue-
CKUX KoopAauHaT HaOmonarens./[Bimkenne 3emin BO-
kpyrConnua.Kynsmunanus csetwi. Bumumoe ronnyHo-
ensmwkene ConHna. OKIMNOTHKA. Buanmoe JIBHKEHUE
ucdaspl Jlynel. 3armenust Connua u JlyHel. Bpems u ka-
JICH1apk.

Crpoenue CoJiHeuHOI
CHCTEMbI

Crpykrypa u Macmradbsl ConHedHOM cuctemsbl.Pa3Butue
MIPEACTABICHUN O CTpOCHMM Mupa. ['eoneHtprueckas u
reoleHTpuueckas cucrtemsl mupa. Konourypamuum mia-
HETH YCIIOBUS MX BUAMMOCTH. CHHOAMYECKUN U CUIEpHU-
4eCKMi(3Be3/IHBIN) MepHo bl 0OpalleHHs MIJIaHeT.

3aKOHBI JBUKeHUS
He0eCHBIX TeJl

3axonsl Keruiepa. Onpenenenue pacCTOSHUM Hpa3MepOB
tenn B ConmHeuHoOW cucteMe. I'opu3oHTaIbHBIHNIApaIaKC.
I[BI/I)KGHI/IC HeOECHBIX Tell 1101 I[CﬁCTBHGMCI/IJ'[ TATOTCHUS.
Omnpenenenne maccel HeOecHbIx Ten.HebecHas mexaHu-
Ka.}lBI/I)KeHI/Ie HNCKYCCTBCHHBIX CITYTHHKOB 3eMiIM U KOC-
MuueckuxanmnaparoB B COTHEYHOH cucTeMe.

Hpupona ten Cosneu-
HOM CHCTEMBI

3emns u Jlyna — nBoiiHasuianera. Mccnenoanus JIyHbl-
KOCMUYECKMMH anmnapatamu. [IumotupyeMbie MOJETbIHA
JIyny. Ilnanersl 3emHOM rpynnel. [IpupomaMepkypus,
Benepsl n Mapca. IlmaHeTBI-TUTaHTBI, UXCIyTHUKU U
Kojbla. Manble Tena CONHEYHOM CHCTEMBI:acTEpPOUIbL,
TUTAHETHI-KapJIUKH, KOMETbI, MeTeopousl.Mereopsl, 6o-
JIUABL 1 METEOPUTHI. ACTEpPOUIHASI ONACHOCTb.

CoJHiie ¥ 3Be31bI

W3nyuenne u temneparypa Cosmnua. CocTtaB HCTpOEHUE
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Connuma.  MeToapl  aCTpPOHOMHYECKHMX — MCCIEN0Ba-
HUI;CIIEKTpaIbHbIN aHamn3. PU3NYECKUE METOABITEOpE-
TUdeckoro wuccienoBanus. 3akoH Credana-boabpimana.
HUcrounmk  sHeprum  Comnma.  Atmocdepa  CoiH-
ua.llposiBieHuss COJHEYHOW aKTUBHOCTU: MSATHA, BCIIBIII-
KH, IpoTyOepaniibl. [lepruoanuHoCTh COMTHEUHON aKTHUBHO-
CTH U ee BiusHuE Ha 3emuito.Posib MarHUTHBIX MOJieH Ha
Comnne. CosHeuyHO-3eMHBIECBSI3U. BHYTpeHHEee cTpoeHue
W UCTOYHMKHU SHEpruu 3Be3l]. lIpoucxoxaeHue Xumude-
CKHX 3JIEMEHTOB.3BE3/Ibl: OCHOBHBIC (PU3UKO-XUMUYECKUE
XapaKTEPUCTUKUU MX B3aUMOCBA3b. ['OMYHBIN napaiiak-
CH paccTOsiHMS 10 3Be3l. PazHooOpasue 3Be3IHBIX Xapak-
TEPUCTUK (CBETUMOCTH, CIIEKTp, LIBETU TEMIlepaTypa pas-
JUYHBIX KJIACCOB 3BE€3]1) U UX 3aKOHOMEPHOCTH. DPdexT-
Homnepa. JluarpaMma «CHeKTp — CBETUMOCTb»(«I[BET —
CBETHUMOCTBY»). Macchl u pa3Mepsl 3Be311.J[BoliHbIE U KpaT-
Hble 3Be3Abl. Monenu 3Be3n. [lepeMeHHBIE M HecTalMoO-
HapHble3Be3bl. KopuuneBble kapnuku. BHeconHeuHble
rwanetsl. Ledeuns — masku Beenennoii. DBomrornus
3B€3]] pPa3IMYHOM Macchl, €€ JTalbl U KOHEUHbIE CTaJHH.
3akoH cmenienus BuHa.

CrtpoeHue u 3BOJIOLMS
Bceaennoi

Hama Tamaktuka. Ee pa3mepbl U CTpyKTypa.3BE3JIHbIE
ckoruieHusa. CrupaneHble pykasa. Anpol anakruku. O6na-
CTH 3Be37000pazoBaHus.Mex3Be3qHbIN a3 U MbUIb. Bpa-
menuel anaktuku. I[IpoGiiema «CKpBITO» Macchl (TeM-
HasiMaTepus).

OTtkpbiTHE Apyrux ranakTuk.PazHooOpasume mupa ranax-
TUK.CBEpPXMaCCUBHBIEC YEPHBIE JBIPBI U AKTUBHOCTH 'aJlaK-
Tuk. KBazapbl. CKOIJIEHUSN CBEPXCKOIJICHUS TalaKTHK.
OcHoBBI coBpeMeHHOMKocMonoruu. «KpacHoe cmemenne»
u 3akoHXab0na. OBomonus Beenennoii. Hecranmonapuas
BcenennasA. A. ®puamana. bonsmoit B3psIB. Pennkro-
BOCH3JIyYeHHE.  YCKOpeHue  pacmmpeHus  BceneH-
HO.«TeMHast SHEprus» U aHTUTATOTCHHE.

Kuzep u  pa3sym Bo
Bcesiennon

[Ipobnema cymiecTBOBaHUS XKM3HU BHE 3eMIIH.Y CIIOBUS,
HEoO0XOAUMBIE U pa3BUTUS >KU3HU. llomcKmku3HM Ha
maHeTrax ConHeuHo# cucteMbl. ClIOKHbIE OpraHMYEcKHe
coequHeHus B KocMoce. COBPEMEHHBIEBO3MOKHOCTH KOC-
MOHaBTHKHU U PAIUOACTPOHOMHHM JUISICBSI3U C APYTUMU 1IH-
Bunu3anusaMu. IlnanerHele cucremely apyrux 3ses3n. Ye-
JIOBEUECTBO 3asIBJISIET O CBOEMCYIIIECTBOBAHUU.




Temamuueckuit nnian

n/m
pas-
Jena,
TEMBI

HaumenoBanue
pasnena, TeMbl

KomngecTBo yacos

B ToMm uncne

MpaKT./
nabop.
paboThI

Bcero KOHTp.p

a00ThI

XapakTepucTuka BUJIOB YUeOHOI 1eATelbHOCTH
BOCIIUTAaHHHUKA

IIpenmer acrt-
POHOMUM.
Hao0ronenus
— OCHOBAa acT-
POHOMUM.

e Tlouck npumMepoB, NOATBEPKAAIOIINX PAKTU-
YECKYI0 HAIIPaBJIEHHOCTh ACTPOHOMHUH.

e [Ipumenser 3HaHUs, I0JIyYEHHbIE B Kypce (u-
3UKH, U1 OIMCAHUS YCTPOMCTBA TEJIECKOIA.
XapakTepu3yeT NpeuMyllecTBa HaOJIIOCHUH,
IMPOBOAMMBIX M3 KOCMOCA.

IIpakT4yeckue
OCHOBBI acCTpo-
HOMUM

e JloaroroBka mpe3eHTanUu 00 UCTOPUU Ha3Ba-
HUH CO3BE31UI U 3BE3].

e Jlpumenser 3HaHMA, MNONYYECHHBIE B Kypce
reorpauy, 0 COCTaBJIEHUHU KapT B Pa3INYHbIX
IIPOEKIMSIX.

e Paboraer co 3Be3gHON KapToil mpu opra-
HU3ALMU U IPOBEACHUN HAOJII0IEHU I

e Xapakrepu3yeT OTINYUTEIbHbIE OCOOEHHOCTH
CYTOYHOI'O JIBU)KEHUS 3BE€3]l Ha MOJIOCaX, dK-
BaTOpE U B CPEAHUX LIMPOTAX 3EMIIH.

e XapakTepu3yeT OCOOCHHOCTH  CYTOYHOI'O
nekeHusi CoJiHIIa Ha MOJI0Cax, 9KBaTOpE U B
CpPEeIHUX IUPOTaxX 3eMJIU

e lUzyuaer ocHoBHBIE (ha3bl JlyHbl. OnuceiBaeT
MOPSAJOK MX CMEHBbl. AHAJINU3UPYET MPHUYMHBI,
no koTopbIM JIyHa Bceraa oOpaieHa k 3emie
OJHON CTOPOHOM.

e OmnuchIBaeT B3aUMHOE PAcCIONOXKEHHE 3eMIIH,
JIynsr u ConHila B MOMEHTBI 3aTMEHUH.

e OOBbsACHSAET MPUYHMHBI, IO KOTOPHIM 3aTMEHUs
Connua u JIyHbl HE IPOUCXOIAT KaxXIblil Me-
csll

e [JloaroToBka M Tpe3eHTalUs COOOIIEHUS 00
HCTOPUU KaJeHJapsL.

e AHanu3upyeT HEOOXOIMMOCTb BBEACHMS Ya-
COBBIX IOSICOB, BUCOKOCHBIX JIET U HOBOTO Ka-
JIEHIapHOTO CTHUJISL.

Crpoenue
CoJuaHeyHnoi cu-
CTEMbI

3aKkoHbI JIBH-
JKeHHus1 Helec-
HBIX TeJI

e [loxroroBka u mpe3eHTalUs COOOIIEHUS O3HA-
yeHun OTKpeITHiA Komepuuka u [Namwmtes st
dbopMHpOBaHUS HAayyHOW KapTHHBI MHpA.
OObscHsieT nieTaeo0pa3Hoe IBIKCHHUE TUIAHET
C HCIIOJIb30BaHUEM SIUIMKIOB U auddepen-
TOB.

e OmnuchBaeT YCJIOBHS BUIAUMOCTH IUIAHET,
HaXOJAILIMXCS B Pa3IMYHBIX KOH(PUTYpALHIX.

e Pemaer 3a1aun Ha BBIUMCICHHUE 3BE3HBIX I1€-
pHOJIOB oOpallleHusi BHYTPEHHUX M BHEIIHHUX




IJIaHET.

AHnamuzupyet 3akoHbl Keruiepa, X 3HaueHUs
JUTSL pa3BUTUS (PU3MKU U ACTPOHOMUH.

Pemaer 3amaun Ha BBIYUCIIEHHE DPACCTOSHUI
r1aHeT oT CoJHIIa Ha OCHOBE TPETHETO 3aKOHA
Kennepa.

Pemaer 3a7aun Ha BBIYMCIICHUE PACCTOSIHUM U
pa3MepoB 0OBEKTOB.

[Toctpoenue miana CoNHEUYHOM CHUCTEMBI B
MPUHIATOM MaciTade ¢ ykazaHHEM MOJI0KEHUS
riaHeT Ha opOutax. Onpenenenne BO3MOXKHO-
CTH MX HAOJIOJCHUS HA 3aJJaHHYIO JIaTYy.
Pemaer 3amaun Ha BBIUMCIEHHME MAaccChl ILIa-
HeT.

OOBsicHsIeT MeXaHW3M BO3HHUKHOBEHHS BO3-
MYILICHUH U IPUIIUBOB.

[TonroroBka M mpe3eHTalUs COOOIIEHUS O
KA, uccnenyromux npupony ten CoaHeuHOU
CUCTEMBL.

Ilpupoma Ten
CoaHeuyHOIi cH-
CTeMBI

Ha ocHoBe 3HaHUWI (PU3NUECKUX 3aKOHOB
00BsCHSET SIBJICHUS M IPOLECCHI, IMpOuUcC-
xoasimue B atmocepax miraHer. OmuchI-
BA€T M CPaBHUBAET MPUPOJBI IIJIAHET 3€M-
HOU rpynmnbl. OOBsICHEHHE NMPUYUH CYyle-
CTBYIOLUX Pa3IMUMH.

[TonroTroBka u mpe3eHTanusl COOOLIEHUS O
pe3yibTarax HCCIEIOBAHUM IJIaHET 3eM-
HOU IPYIIIBL.

[TonroToBka M mpe3eHTalus COOOLIeHUs
1o 3Toi mpobieme. Yyactue B TUCKYCCHUH.
Ha ocHoBe 3HaHUIl 3aKOHOB (M3UKHU ONU-
CaHHWe NMPUPOABI MIaHeT-TuranToB. [loaro-
TOBKa M MpPEe3eHTalUsI COOOIIEHUsI 0 HOBBIX
pe3yibTaTax HCCIeJOBaHUM IIaHET THU-
raHTOB, UX CIIYyTHUKOB M KOJEIl.
AHanuszupyer  OoIpeAcJIeHUuE  MOHITHUSA
«TJIaHeTay.

OnuchiBaeT BHEIIHUM BUJ acTEepOUAOB U
KOMET.

OO0BscHAET MpolecChl, NPOUCXOISIIUE B
KOMeETe, IPU U3MEHEHHUU €€ PACCTOSHUS OT
Counnna.

[TonroToBKka U mpe3eHTaus COOOIIEHUS O
cmocobax OOHApYKEHHUsI OMAaCHBIX KOCMHU-
YEeCKUX OOBEKTOB M NPENOTBpALIEHUs HX
CTOJIKHOBEHHUS C 3eMIIEH.

Ha ocHoBe 3HaHMs 3aKOHOB (U3UKHU OINU-
ChIBa€T M OOBACHSET SBICHUS MeTeopa U
Oonuna.

ITonroroBka cOOOMmEHHUS O IAaIeHUH
HanboJiee U3BECTHBIX METEOPUTOB.
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CoJuHne 4 3Be3-
bl

Ha ocHoBe 3Hanuii (HU3NUYECKHX 3aKOHOB
OTHCHIBACT U OOBSCHSCT SBICHUS U TMPO-
neccol, Habmonaembie Ha ConHILE.
OnuceiBaeT MPOILECChl, MNPOUCXOISAIINE
IpH TEPMOSIICPHBIX pEAKIUAX MPOTOH-
MPOTOHHOTO IUKJIA.

Ha ocHoBe 3HaHu#l 0 mia3Me, MOJTyYE€HHBIX
B Kypce (U3UKH, OMUCHIBAeT 0Opa3oBaHue
MSTEH, NPOoTyOepaHLleB U JPYTruX MpPOsB-
JIEHUU COJTHEYHON aKTHUBHOCTH.
XapakTepu3yeT MNpoLEecChl COJTHEYHOU aK-
TUBHOCTHM W MeEXaHW3Ma HUX BJIHUSHHUSA Ha
3emIio.

Omnpenensier MOHSATHE «3Be3/1a». YKa3bIBa-
€T TOJOXEHUE 3Be3]] Ha JIuarpamme
«CTEKTP — CBETHMOCTB)» COTJIACHO UX Xa-
pPaKTEepPUCTUKAM.

AHanu3upyeTr OCHOBHBIE TPYNIbI JHa-
rpaMMBI.

Ha ocHoBe 3HaHuii mo ¢uU3MKE OMUCHIBAET
MyJIbCAIUO0 nedeun KakK aBTO-
KoJie6aTenbHOro mpoiecca.

I[ToaroroBka coolOueHus o cuocobax 00-
HapyXXEHUS «IK30TIJIaHET» U MOJTYUCHHBIX
pe3yibTaTax.

Ha ocHoBe 3HaHuiil no ¢pu3uke oleHUBAET
BpEeMsI CBEUCHHS 3BE3JIbI 110 H3BECTHOMU
Macce 3amacoB BOJOPOJIa; AJIsl OMUCAHUS
MPHUPOJBI 00BEKTOB Ha KOHEYHOW CTAUU
HBOJIIOIMH 3BE3.

Ctpoenue U
IBOJIIOIUA
Bcenennoii

OnuceiBaeT cTpoeHue u CTpykTypy [amak-
THUKH.

N3yyaer o00BEKTHl MIOCKOM U  cde-
pUYECKON TTOJICUCTEM.

[TonrotroBka cooOmIeHHUS O Pa3BUTHUHU HC-
ciaenoBaHuM I'amakTHKH.

Ha ocnoBe 3HaHuil mo ¢usuke oOBICHAET
pa3IuIHbIC MEXaHU3MbI PAUOU3ITYyICHHS.
OnuceiBaeT mpouecc GoOpMUPOBAHUS 3BE3]1
13 XOJIOJHBIX Ta30TbLICBBIX 00JaKOB.
OnpenensieT TUMHI TalTaKTUK.

[TogroroBka cooOmieHHss O HauOoOJiee HH-
TEPECHBIX UCCIICIOBAHUIX TallaKTUK, KBa-
3apOB U APYTUX JAJCKUX 00BEKTOB.
[MIpumensier mpunnun [omnepa mns o0b-
SICHEHUSI «KKPACHOTO CMEIIEHUS».
I[ToaroToBKka COOOIIEHUS O AEATEIbHOCTH
Xab66ma u dpunmana. Jloka3plBaeT cripa-
BEUINBOCTH 3aKoHa Xa00ma juig Habirona-
TEJs, PacTOJOXKEHHOTO B JIO0OW rajgakTu-
Ke.
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[TonroroBka W mpe3eHTanUsl COOOLIEHUS O
nestenbHocTH ['amoBa u nmaypeatoB HoOe-
JIeBCKOM mpeMuu 1no Gusuke 3a padoThHI MO
KOCMOJIOTHH.

Ku3up um pa-
3ym Bo Bce-

[ToaroToBKa M mpe3eHTanus COOOIIEHHUs O
COBPEMEHHOM COCTOSIHMM HAay4YHBIX HCCIIe-
JOBaHMIl 1O mpoOiieMe CYyIIEeCTBOBAHHUS

JICHHOM 1
BHE3EMHOM XM3HU BO BcelleHHOH.
Y4yacTByeT B IMCKYCCUH IO 3TOU MpoOJe-
Me.

KonTposabHas

paGora B pam-

Kax TMPOMexy- 1

TOYHOH  arTTe-

cTanuu

Bcero 36
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IlepeyeHb NpakTHYECKUX PA0OT MO ACTPOHOMHUU

[IpakTuueckas pabora Nel «OnpeneneHre ropu30HTaAIbHBIXHEOECHBIX KOOPIUHAT.
[IpakTuueckas pabora No2 «OrmpeneneHre SKBaTOPHATIbHBIXHEOECHBIX KOOPIUHAT.
[TpakTudeckas padborta Ne3 «Pemenue 3amad mo teme «KoHbuUrypamus miaHer».
[TpakTuueckas padbota Ned «Pabora ¢ miianom COTHEYHON CHCTEMBI.

[Tpaktuyeckas padora Ne5 «CocraBieHne CpaBHUTEIbHBIXXaPAKTEPUCTHK IIAHET 3eMHOU

TPYIIIBI».
[IpakTrueckas padota Ne6 «Pemenue 3a1a4 1o tTeme «XapaKTEPUCTHKU 3BE31T».

Hepeqeﬂb KOHTPOJ/IbHBIX paﬁoT mo aCTpoOHOMMH

Konrtponsnas padora Nel «ConmHeuHasi cuctemMa Kak KOMIUIEKC Tell, IMEIOILINX 00I1ee mpo-
HCXO0XKJICHUEY.

KonTponbnas padora Ne2 «I[Ipupona ten CoTHEUHON CHCTEMBIY.

Kontponbnas padota Ne3 «CouiHiie 1 3B€3/1b1».

KonTponbHas paboTa B paMkax IpOMEKYTOUYHOM aTTECTAIUH.

IIpumepHbIii epeyeHb HAOIIOAEHUIT
Ha0a101eH1nst HeBOOPYKEHHBIM IJ1a30M.
1. OcHOBHBIE CO3Be31MsI U HauOoJiee SPKHUE 3BE3/IbI OCEHHETO, 3UMHEI0 U Be-
ceHHero HeOa. MI3MeHeHue uX MOJI0KEHUS ¢ TSYCHUEM BPEMEHH.
2. JBwxenue Jlynsl u cmeHa ee ¢as.
Hao0aronenus B TeJIeCKOIL.

Penbed JIynsl.

®a3bl Benepsl.

Mapc.

IOnurep u ero cnyTHUKH.

CarypH, ero KoJiblla U CITyTHUKH.
ConHeuHsble NsATHA (Ha SKpaHe).
JIBOMHBIE 3BE3/IBI.

3Be3auble ckoruieHus (Ilnesnel, ['naner).
Bonbmas Tymannocts OpuoHa.

0. TymansHOCTE AHAPOMEBI.

BHOOoNooG~wWNE
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Kpurepun oneHuBaHus JOCTHKEHUsI IVIAHUPYEMbIX pPe3yJIbTATOB
OueHka yCTHOIO OTBeTa
OreHka «5» CTaBUTCS B TOM Cllydae, €CJIu BOCITUTAHHUK:

¢ O0HApPYXMBACT BEPHOE MOHMMAaHUE (PU3MYECKON CYIIHOCTH PACCMATPHBACMBIX SIBICHUI M
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUii, 1aeT TOYHOE OIIPEICICHNE U MCTOJIKOBAHHE OCHOBHBIX IIO-
HSTHUI{, 3aKOHOB, TEOPHii, a TAKIKE MPABHIBHOE ONpeeicHue GU3HYSCKUX BEJIHYHMH, UX CIHHUIL U
CIIOCOOOB M3MEPEHUS;

® [IPaBUJILHO BBIMIOJHSIET YEPTEKH, CXEMbI U TPAPHKH, COYTCTBYIOIUE OTBETY;

® CTPOHT OTBET I10 COOCTBEHHOMY ILIaHY, COIIPOBOXKAACT PACCKa3 HOBBIMH PUMEPAMHU, YMEET
MNPpUMCHUTL 3HAHUA B HOBOI1 CUTYyallU IIPU BBIITOJHCHUHN MPAKTUYCCKUX 3aI[aHPII>i;

® MOJKET YCTAHOBUTH CBSA3b MEXKAY MU3y4aeMbIM U paHEe U3YYCHHBIM MATEPUAIOM IO KypCy
(bu3MKH, a TAKKe ¢ MATEPHUAIIOM, YCBOCHHBIM IIPH U3YYCHUH JPYTUX IPEIMETOB.

Onenka «4» CTaBUTCA, €CIHM OTBET YAOBJIETBOPSET OCHOBHBIM TPEOOBAHUSM K OTBETY Ha

OLICHKY ((5», HO BOCIHHUTAHHUK HC HCIIOJB3YCT COOCTBEHHBIN IJIaH OTBCTA, HOBBIC MPUMCPLI, HC
IMPUMCHACT 3HAHUA B HOBOU CUTyallr, HC HUCIIOJB3YCT CBA3U C PAHCC U3YUYCHHBIM MATCPpUATIOM U
MaTepUaioOM, YCBOCHHBIM MPU M3YYECHHH APYTUX MPEAMETOB.

Ormenka «3» CTaBUTCSA, e OOJbIas YacTh OTBETA YOBJIETBOPSIET TPEOOBAHUSAM K OTBETY
Ha OIICHKY «4», HO B OTBETC OOHAPYKUBAIOTCS OTACIbHBIC MPOOEIIbI, HE MPEMATCTBYIONIHE allb-
HEWIIIeMy YCBOGHHIO MPOrPaMMHOIO MaTepHajia,; BOCIUTAHHHUK YMEET MPHUMEHSTh MOJyYCHHBIC
SHAaHUA IIPpU pCHICHUHN MPOCTBIX 3aaa4 C MCIIOJIb30BAHHUEM I'OTOBBIX (i)OpMyJ'I, HO 3aTPyAHACTCA IMPU
pelIeHnH 3aa4, TpeOyIHX mpeodpazoBaHus GopMyl.

OHeHKa «2» CTaBUTCSA B TOM cJIy4dac, €CJIM BOCIIMTAaHHUK HE OBJIaAAC]I OCHOBHBIMU 3HAHUAMU U
YMCHUSAMHU B COOTBETCTBUU C Tpe6OBaHI/I$[MI/I IMporpaMMal.

OHeHKa «1» CTaBHUTCs, €CJIN BOCIIMTAaHHHUK HC MOXXCT OTBETUTH HHU HAa OJWH N3 IIOCTAaBJICHHBIX
BOIIPOCOB.

B nuChMEHHBIX KOHTPOJBHBIX pa00TaX YYUTHIBAETCS TAKXKE, KAKYHO YacTh paOOTHI BBIMTOJIHUI
BOCIIUTaHHHK.

OneHKa MPaKTHYECKUX PadoT
OmeHka «5» CTaBUTCS B TOM CIIydae, €CIIM BOCITUTaHHUK:
® BBITIONTHUT pabOTy B MOJHOM 00BbeMe ¢ COOMI0IeHNEM HEOOXOAUMOM MOCIeI0BaTeIbHOCTH
IMPOBCACHU OIIBITOB U H3MepeHHI>i;
® CAMOCTOSITENIFHO W PAIllIOHAIEHO CMOHTHPOBAJI HEOOXOIMMOE 000pyIOBaHHE, BCE OIBITHI
MIPOBETIB YCIOBUSAX U PEXKHUMAaX, 0OOECIEUNBAIONINX TMOTYyYSHHE MPABUIBHBIX PE3YyJIbTaTOB U BHIBO-
T0B; coOmro1a TpeOoBaHUs 0€3011aCHOCTH TPY/A;
o B OTUCTC IMPAaBHUJIBHO W AKKYPATHO BBLIMIOJIHUII BCC 3allCH, Ta6J'II/IIII)I, PUCYHKH, YEP-
TEXH, Tpa(QUKHU, BBIYUCICHUS;
o IMPpaBHUJIbHO BBINTOJIHUII aHAJIN3 HOFpCHIHOCTeﬁ.
Onenka «4» cTaBUTCA B TOM CIIy4ae, €CJIM ObLTH BBHITIOJHEHBI TPEOOBAHUS K OIICHKE «5»,HO

BOCIUTAHHUK JIOMYCTHJI HEJJOUETHI WIIH HETPyObIe OITHOKH.
Omnenka «3» CTaBUTCS, €CIIU Pe3yIbTaT BHIOJTHEHHOW YaCTH TaKOB, UTO TO3BOJISET MOMYyYUTh
MIPaBIJIbHBIE BBIBOJBI, HO B XOJI€ MPOBEICHHUS OMbITa U U3MEPEHUHN ObUTH JOMYIIEHBI OIIHMOKH.
OreHka «2» CTaBUTCS, €CITH Pe3yJIbTaThl HE MO3BOJISIIOT CAENIaTh MIPABMIIBHBIX BBIBOJIOB, €CITH
OIIBIThI, USMEPCHHS, BEIYUCIICHUA, Ha6HIOJIGHI/I$I IIPONU3BOJUIMCE HECIIPABUIIBHO.
Bo Bcex cimydasix olieHKa CHMKAeTCsl, €CIIM BOCIIUTAHHHUK HE COOITI01all TpeOOBaHHS
0€30macHOCTH Tpy/a.
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OuneHka KOHTPOJbHBIX padoT

Ouenka «5» craBuTCs 3a pabOTy, BBIIOJHEHHYIO IOJHOCTBIO 0€3 OIMMOOK U HEJOYETOB.

OueHka «4» CTaBUTCS 32 pabOTy BBITOJHEHHYIO MMOJTHOCTBIO, HO MPU HATWYWU B HEl HE 00-
niee ogHOU Tpy0oil 1 0HOM HErpyOOi OMIMOKK U OJHOTO HeouETa, He Oosiee TpEX HETOUYETOB.

Ounenka «3» cTaBUTCA, €CIM YUYEHHK MPABHILHO BBIMOJHWI HE MeHee 2/3 Bcel paboThl WK
JOMYCTUI He Oosiee 0HOM rpy0oit omMOKY U ABYX HEI0YETOB, HE OoJiee OaHOM TpyOol OIMOKY U
OJIHOM HerpyOo# ommoOKH, He OoJjiee TpeX HErpyObIX OMMOOK, OJHON HErpyooi OmUOKH U
TpeX HeIOo4ETOB, MPU HaMU4YuU 4 - 5 HEJOYETOB.

OuneHka «2» CTaBUTCA, €CIIU YHUCIO OMKUOOK M HEJOUYETOB MPEBBICUIIO HOPMY JUISI OL[EHKH 3
VI IPAaBUIIBHO BBITIOJIHEHO MeHee 2/3 Bceil paboThI.

O1eHKa 0TBETOB yYalIMXCsl MPU TECTUPOBAHUH

Ouenka «5» - 90%; Onenka «4» - 70%; Ouenka «3» - 50%.
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Y4eOHo-MeTOoAMYECKOEe H MATEPHAJIBHO - TEXHUYECKOe o0ecreyeHmne
00pa3oBaTe/ILHOIO Mpolecca

Krnacc ¢usuku 000pynoBaH HOYyTOYKOM CO 3BYKOBBIMH KOJIOHKaMH, MYJIbTUMEINA MPOCKTO-
POM U 3KPaHOM.

Hus peanuzanuu PabGoueilt mporpamMmbl HCIONB3YeTCS y4eOHO-METOIUYSCKUI KOMILIEKT,
BKJIFOYAIOIIINN:

1.BoponnoB-BenbsmunoB b. A. Actpornomusi. ba3zoBerit ypoens. 11 kmacc: yueOHuk / b. A.
Boponmos-Benssmunos, E. K. Ctpayt. — 5-e uzn., nepecmotp. — M.: JIpoda, 2018.

2.Ctpayr E. K. IIporpamma: ActpoHomus. ba3oBbiii ypoBeHb. 11 kiacc:ydeOHO-
metonudeckoe mocodue / E. K. Ctpayr. — M.: JIpoda,2018.

Hudposbie 0OpazoBaTe/ibHbIE peCcypChl.

IIporpaMmmbI-IUIaHETAPHH.
1. CENTAURE (www.astrosurf.com).
2. VIRTUAL SKY (www.virtualskysoft.de), ALPHA.
3. Celestia (https://celestiaproject.net).
HNuTepHeT-pecypcesl.
1. Stellarium — GecrutatHas TporpamMMa Juis MPOCMOTpPa 3BE3JHOTO Heba, BUPTYaslb-
HbIU IJIaHETapHil.
2. WorldWideTelescope — nporpamma, moMoraromiasi JIIOOUTEIIM aCTPOHOMHUH HCCIIEA0BATh
Bcenennyro.
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