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| HOACHUTEJIBHASA 3AIINCKA

PaGoyas nporpaMma 1o _acTpoHOMHM COCTABJIEHA B COOTBETCTBHUH C:

e [mpukazoM MuHHCTepcTBa oOpa3zoBaHus U Hayku P® ot 29 urons 2017 r. Ne 613 "O
BHECEHUH W3MEHEHUHN B (efepalibHblil rOCyJapCTBEHHBIN 00pa3oBaTENbHBIM CTaHIAPT,
YTBEPKIEHHBIN NpukazoM MunuctepcrBa odpa3zoBanus u Hayku PD ot 17 mas 2012 r.
Ne 413",

e muckMoM MuHucTepcTBa oOpa3oBanus u Hayku PD ot 20 wmrons 2017 r. Ne TC-194/08
"O6 opranuzauuu u3yyeHus: yueoHoro npeamera "ActpoHomus'";

e [puUMEpHON paboueil mporpaMmoi no npeamery (ActpoHomus. MeToaudeckoe nocooue
10-11kmaccel. ba3oBbiii ypoBeHb: yueb. mmocobue s yuutened oO0ueodpa3onar.
opranuzanuii / mox pexa. B. M. Uapyruna.—M.: [Ipocsenienue, 2017).

Heau u 3axaum:

Lenp wu3yyeHuss Kypca acTpOHOMHUHM 3aKioyaeTcs B (OPMUPOBAHUU Y OOyYaroOIIUXCS
€CTECTBEHHOHAYYHON TpPaMOTHOCTH KaK CIOCOOHOCTH YeJOBEKa 3aHUMaTh aKTHUBHYIO
IPAKIAHCKYI0 MO3UILMI0 IO BOMNPOCAM, CBS3aHHBIM C Pa3BUTUEM €CTECTBEHHBIX HAayK U
OPUMEHEHHEM HX JOCTH)KEHUM, a Takke B €ro TOTOBHOCTH HHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMH HJIESIMU.

OcCHOBHBIC 3aJa4n.

-— (1)OpMI/IpOBaTI) OCO3HAaHUC HpHHHHHHaHBHOﬁ poin aCTPpOHOMHHN B IIO3HAHHUH
Q)YHHaMGHTaHLHLIX 3aKOHOB

npupoabl U GOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MUDA;
— ¢opMupoBaTh 3HaHUS O (HUIUUECKON MPUPOJIE HEOECHBIX TENl U CUCTEM, CTPOCHUU U

OBOJIIOITUH BCGHGHHOﬁ, IMPOCTPAHCTBCHHBIX MU BPCMCHHBIX Macmradax BC@HGHHOﬁ, Hanooce
BaJXHBIX ACTPOHOMHUUYCCKUX OTKPBITUAX, OIIPCACIUBIINX PA3BUTHUC HAYKH U TCXHUKU,

— pa3BUBATh IMO3HABATEIILHBIE WHTEPECHI, MHTEIUICKTYaIbHbIE U TBOPUECKUE CTIOCOOHOCTH B
npoliecce MPUOOPETEHMS 3HAHUN 110 ACTPOHOMUU C UCTIONB30BAHUEM PA3IMYHBIX HCTOYHUKOB
uH(OpPMAIUU 1 COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— HAy4YMUTh MCIOJIL30BaTh MPUOOPETCHHBIC 3HAHMS M YMEHUS JJIS PEUICHUS] MPAKTUUYECKUX
3aJ1a4 NOBCEIHEBHOM KM3HHU;

— (opMHUpOBaTH HAYYHOTO MUPOBO33PEHUS.
KonuvecTBO 4acoB, 0TBOAUMBIX HA H3YUeHHUe npeaMeTa: 35.

Monaeab npenogaBanus: 1 4 B Hegemo B 10 kmacce

Il INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA KYPCA

JIMYHOCTHBIMM pe3yJIbTATAMU OCBOCHHUSI aCTPOHOMMHU SIBJISIFOTCS :
® YMEHHUE YIPABIATh CBOEH IMO3HABATEIBHON AEATEIBHOCTHIO;
® T[OTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHUCIE CcamM00Opa3OBaHUIO, Ha
MPOTSHKEHUU BCEW JKU3HU; CO3HATENIbHOE OTHOUIEHHWE K HENPEPHIBHOMY OOpa30BaHUIO
KaK yCJIOBHIO YCIIECIIHOM MPOPeCCUOHATBbHONU U OOIIECTBEHHON JIEATEIIbHOCTH;



YMEHHE COTPYIHUYATh C B3POCIBIMH, CBEPCTHMKAMH, JETbMHU MIIAJIIETO BO3pacTa B
o0pa3oBaTelbHOM, y4yeOHO-HCCNENOBATENbCKOM, MPOEKTHOW M  JIPYruxX  BHJAX
TeSITeNbHOCTH;

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH; OCO3HAHNE 3HAYMMOCTU HAyKH, BIIAJICHUS JOCTOBEPHOU MHOpMAIIH el
O TIEPENOBBIX JOCTIKEHHUSIX U OTKPBITUAX MHPOBOM W OTEYECTBEHHOH HAYKH;
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpPA U OOIIECTBA; TOTOBHOCTH
K HayYHO-TEXHHUYECKOMY TBOPUYECTBY;

YyBCTBO T'OPJOCTH 32 OTEUECTBEHHYIO KOCMOHABTHUKY, TYMaHHU3M;

HOJIOKHUTEIBHOE OTHOIICHUE K TPYY, LeNeyCTPEMIEHHOCTD;

DKOJIOTUYECKasT KyJIbTypa, OEpeXKHOE OTHOIIEHHWE K POAHOW 3emile, MPHPOIHBIM
OorarctBam Poccuu, mMupa m KOCMOCa, TMOHUMaHHE OTBETCTBEHHOCTH 3a COCTOSTHHE
HPUPOTHBIX PECYPCOB M pa3yMHOE PHUPOIOTIOIB30BAHHE.

MeTaHpeI{MCTHBIMI/I pe3yiibTaTaMU OCBOCHUA ACTPOHOMUU SABJIATOTCA

1.

OCBOCHUE pe2)y/IsImMUGHbIX YHUBEPCAIBHBIX YUeOHBIX JCHCTBUIA:

CaMOCTOSITEILHO OMPEACIISITh 1IEJIU, CTaBUTh U (HOPMYITUPOBAThH COOCTBEHHBIC 3a/1aul B
00pa3oBaTeIbHOM JACATEILHOCTH U KU3HECHHBIX CUTYaIIHIX;

OIICHUBAaTh PECYpChl, B TOM WYHCJIE BpeMs M Jpyrue HeMaTepuajabHbIE PECypCHI,
HEO0OXOAUMBIE JJIsI TOCTHXKECHUS TIOCTaBJICHHON paHee eI,

COTIOCTABJISITh MMEIOIIUECS BO3MOXKHOCTH M HEOOXOJMMBIC IS JIOCTHXKEHUS IeJU
pecypchl;

ONpPEAEsATh HECKOJIBKO MyTEW TOCTHXKEHHUS MTOCTABICHHOM 11EJIH;

3a7aBaTh TapaMeTpbl U KPUTEPUU, MO KOTOPHIM MOKHO OIPEIEIUTh, YTO ILIEJb
JIOCTUTHYTA;

COIOCTABJISITh MOJYYEHHBIN pe3yJIbTAT JESITEILHOCTH C TIOCTABJICHHOHN 3apaHee 1eJbIo;
OCO3HaBaTh TMOCJEACTBUS JOCTHUXKCHMS IIOCTABJICHHOW 1E€IM B JACATEIBHOCTH,
COOCTBEHHOM KU3HU M KU3HHU OKPYKAIOIIUX JIFOICH;

OCBOCHUE NO3HABAMEIbHBIX YHUBEPCABHBIX YUCOHBIX JICHCTBUIA:

KPUTHUUYECKHU OIICHUBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO C PA3HBIX TTO3UIIHH;
pacrio3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B MH(POPMAIIMOHHBIX UCTOYHUKAX;
WCIIOJIb30BaTh PAa3JIMYHbIE MOJIEIBbHO-CXEMATHUECKUE CPEICTBA JJISI MPEACTABICHUS
BBISIBJICHHBIX B UH(POPMAITMOHHBIX UCTOUYHHUKAX MPOTUBOPEUUH;

OCYIIECTBIISITh PA3BEPHYTHIM MH(POPMAIMOHHBIN MOUCK U CTABUTH Ha €r0 OCHOBE HOBBIC
(yueOHBIC U TTO3HABATEIbHBIC) 3a/1a4H;

HCKaTh U HAXOJUTh 000OIIEHHBIC CITOCOOBI PEIICHUS 3a/1aY,

MPUBOJAUTH KPUTUUECKUE apTYMEHThI KaK B OTHOIIEHUH COOCTBEHHOTO CYKJICHHSI, TaK U
B OTHOILICHUU JICVCTBUN U CYKAEHUN IPYroro 4eiOBeKa;

aHAJM3UPOBATH U MPE0OPa30BbIBATH MPOOJIEMHO-TIPOTUBOPEUUBBIE CUTYALIUH;

BBIXOJIUTh 32 PAMKW Y4YEOHOTO MpeaMeTa M OCYHIECTBIISAThH LEJICHANPABICHHBIM MOUCK
BO3MOXHOCTH IIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS;

BBICTpauBaTh  WHIAWMBHUIYAJbHYIO  OOpa30OBaTElIbHYID  TPAeKTOPUIO,  YUYUThIBas
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YUaCTHUKOB U PECYPCHBIE OTpaHUYCHUS,

3aHUMAaTh pa3HbIe TMO3UIMA B IO3HABATEIBHOW JESITENIBHOCTH (OBITh YYEHUKOM H
yuuTesneMm; GopMyIupoBaTh 00pa30BaTEIbHBIA 3aMPOC U BBINOJIHATh KOHCYJIbTATUBHBIC
(YyHKIMM CaMOCTOSITENIBHO;, CTaBUTh MpoOsieMy U paboTaTh Haa €€ pelleHHEM;
yIpaBisiTh COBMECTHOM MO3HABATEIbHOMN JEATEIbHOCTHIO U TOAUYUHSITHCSA);

OCBOEHUE KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YU€OHBIX JICHCTBUIMA:



OCYIIECTBIISITh I€JIOBYI0 KOMMYHUKAILIMIO KaK CO CBEPCTHUKAMM, TAK U C B3POCIIBIMU (KaK
BHYTpHU 00pa30BaTEIbHON OpraHu3alliy, Tak U 3a €€ npeeaMu);

IpPU OCYUIECTBICHUU TPYIIIOBOM pabOThl OBITh KaK PYKOBOAUTENIEM, TaK M YJICHOM
MPOEKTHOW KOMaHJbl B Pa3HbIX POJAX (T€HEPaTOpPOM HAEH, KPUTHUKOM, UCIIOTHHUTEIIEM,
MPE3ECHTYIOUIUM U T. [1.);

Pa3BEPHYTO, JIOTUYHO M TOYHO M3JIaraTb CBOK TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacno3HaBaTh KOH()JIMKTOIE€HHBbIE CHUTyalldd W NpPENOTBpallaTh KOH(MIMUKTB O HX
aKTUBHOM (ha3bl;

COIJIacOBBIBATH MO3UILIMH YICHOB KOMaH/ABI B Ipoliecce padoThl Hal OOLIKUM MPOTYKTOM
(petieHuem);

NPEICTAaBIATh MYOJIMYHO pe3yabTaThl HHAUBUIYAILHON U TPYNIIOBOM AESTEIBHOCTH KaK
nepe]l 3HaKOMOM, TaK U Ilepe]l HE3HAKOMOW ayIUTOPUEH;

nox0uparb MApTHEPOB JJIs JEJIOBOM KOMMYHHUKALlMM, HWCXOJs U3 COOOpakeHUuM
PE3YABTaTUBHOCTH B3aUMOJAECHCTBHS, a HE JIMYHBIX CUMITIATHIA;

BOCIPUHMMATh KPUTHUECKHE 3aMeUYaHusl KaK pPecypc COOCTBEHHOTO Pa3BUTHS,

TOYHO U EMKO (POpPMYIHUPOBATh KaK KPUTHUYECKUE, TaK U OJOOpUTENbHbIC 3aMEUaHus B
aZipec Ipyrux JIOJeH B pamMKax JeJI0BOM M 00pa3oBaTeIbHOM KOMMYHHUKAIMH, U30eras
IPU 3TOM JINYHOCTHBIX OLIEHOYHBIX CYKJICHHI.

IIpeaMeTHBIE pe3yabTaThI

BpInyCKHMK HAy4YHTCSH:

— ¢opMynHpoBaTh U 00OCHOBBIBATH OCHOBHBIE MOJIOKEHHUSI COBPEMEHHOU
TUNoTe3bl 0 popMUpoBaHUU BeexX Tell COTHEUHON CUCTEMBI U3 €JUHOTO
ra3onblIeBOTr0 00JaKa;

— ONpEeNeATh U pa3nuuath NOHATUS (ColHEeUHas cUCTEMA, IIJIaHETa, €€ CITyTHUKH,
IJIAHETHI 3€MHOW TPYIINbI, IJIAHETHI-TUTAHTBI, KOJIbLIA MUIAHET, MaJble TENA,
aCTepOUIbl, TUIAHETHI-KAPIUKH, KOMEThI, METEOPOUIbI, METEOPHI, OOIUIBI,
METEOPUTHI);

— OMHUCHIBATH MpUpoAY JIyHBI 1 OOBACHITH MPUYUHBI €€ OTIIMYHUS OT 3EMJIH;

— NEPEYUCIIATh CYIIECTBEHHbIE PA3INYUs MPUPOABI IBYX TPYIII IUIAHET U
OOBSCHATH MPUIMHBI UX BO3HUKHOBECHHUS;

— IPOBOJNTH cpaBHEeHHE Mepkypusi, Benepsl 1 Mapca ¢ 3emiieit o penbedy
MOBEPXHOCTH M COCTaBY aTMocdep, YKa3bIBaTh CJIEbI SBOTIOIMOHHBIX U3MEHEHUN
MIPUPOJIBI ITUX IIAHET;

— OOBSCHATD MEXaHU3M MapHUKOBOTO 3 PeKTa u ero 3HaueHue st POpMUPOBAHUS
Y COXPAaHEHUS] YHUKAJIIBHOW MPUPOABI 3€MIIH;

— OIHCHIBATH XapaKTEPHBIE OCOOCHHOCTH MPUPOIBI TUIAHET-TUTAHTOB, UX
CITyTHUKOB U KOJIEIl;

— XapaKTepu30BaTh NPUPOY MaibiX Ted COTHEYHON CUCTEMBI U OOBACHSTH
MPUYUHBI UX 3HAYUTEIBHBIX Pa3INUNii;

— OIHCHIBATH SIBIICHUS METeOpa U 00yH/1a, OOBICHATH MPOIECCHI, KOTOPHIE
MPOUCXOJIAT MPHU JBUKEHUU TeJ, BICTAIOUIUX B aTMOC(Epy IMIaHETHI C
KOCMHYECKON CKOPOCTHIO;

— OMUCHIBATh MOCIEACTBUS MaJieHUSI Ha 3eMJII0 KPYITHBIX METEOPUTOB;

— OOBSICHSITH CYIIIHOCTh ACTEPOUJIHO-KOMETHOM OMACHOCTH, BOBMOKHOCTH U
crocoObl ee MpeOTBpaIlCHUsI.

BhInyCKHMK MOJIYYHT BO3MOKHOCTb HAYUYNTHCH



— UCNONB308AMb KAPMY 36€30H020 HeOA Ol HAXOHCOEHUsL KOOPOUHAM CBeMULA,

— bIPACAMb PE3VIbMAmMbl UsSMEPEeHUll U pacuemos 8 edunuyax MeascoynapooHotl
cucmemul,

— NPUBOOUMb NPUMEPLI NPAKMUYECKO20 UCNOIb308AHUSL ACPOHOMUYECKUX 3HAHUU
0 HeOeCHbIX menax u ux CUCmemax;,

— peuwams 3a0a4u Ha NPUMeHeHUe U3Y4eHHbIX ACMPOHOMUYECKUX 3aKOHOB8,

— OCYUecCmsisims CamoCcmoamenbHblll NOUCK UHGOpMAYUU eCneCcm8eHHOHAYYHO20
COO0EPIHCAHUS C UCTIONIb30BAHUEM PA3TUYHBIX UCHIOYHUKO8, ee 00pabomKy u
npeocmasieHue 8 pazHvix hopmax,

811a0emv KOMNEMeHYUAMU. KOMMYHUKAMUBHOU, pehieKCUBHO, TUYHOCIHO20
camopazeumusi, YeHHOCMHO-0PUEHMAYUOHHOU, CMbICTIONOUCKOBOU, U
npogheccuoHanbHO-mpyo008020 6blO0PA.

IV Conep:xanue kypca

B yuebnom mnpeamere "AcTpoHoMmHs" AOKHA OBITH JOKa3aTeNbHO MpECTaBIEHA
KJIFOUEBasi MHUPOBO33PEHUYECKAs KOHLEMIMS COBPEMEHHOTO €CTECTBO3HAHMS -  HJes
MOCJIEIOBATEILHOW HBOJIIOUMU BcenenHor ot boisbmoro B3peiBa 10 Hammx AHEW TOJ
JEHUCTBUEM 3aKOHOB MPUPOJbL. JIOKHO OBITh MOKA3aHO, KaK Ha pPa3HBIX dTamax 3BOJIIOIUU
Bcenennoil m3MeHsuicsi XMMHUYECKUH COCTaB BEIIECTBA, BO3HUKAIM pPa3HbIE THUIBI HEOECHBIX
T€ld, U YTO CJOXHBIE (POPMBI OpraHu3aluu MaTepuu (BKIIIOYAash MHOTOAQTOMHBIE MOJIEKYJIBI,
(eHOMEH >KM3HHM) MOTJIM MOSIBUTHCSI HE paHee, YeM Ha BIIOJIHE OIPEIEJICHHOM 3Talle pPa3BUTHS
MUpa.

B wutore nomxHa ObITh chopMHpOBaHA Hay4yHas KapTWHA MHpaA, OCHOBaHHAas Ha
COBPEMEHHBIX €CTeCTBEHHOHAay4YHBIX 3HaHUSAX. B coaepxanum y4yeOHOro mpeameTa
"ActpoHoMusa" HEOOXOAMMO OOECIEUUTh MOBTOPEHHUE HA HOBOM ypOBHE MaTepHuaja, JaHHOTO
paHee B paMKax y4eOHBIX mpeameToB "Okpyxaromnuii Mup" (Ha ypoBHE HAYaJIBHOTO OOIIETro
obOpazoBanus), "EctecTtBo3nanue", "I'eorpadus”, "dusuka" (Ha ypoBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs) C HOBBIMHU aKIIEHTaMH B KOHTEKCTE yueOHOro npeameta "ActpoHoMus".

Brenenue B actpoHomuto (1 u)
Crtpoenne u Mmacmtabnl Bceenennoit. Kakue tena 3amomssitor Beenennyro. KakoBwl mx xa-
pakTepHbIC pa3Mephl U pacCTOSTHUSA Mexay HUMHU. Kakue ¢uznueckue ycloBUS BCTPEYAIOTCS B
Hux. Bcenennas pacmmpsiercs. CoBpeMeHHbIe MeTOAbl HaOmonenuii. ['ne m kak paboraror
caMble KpYIIHbIE OIITHYECKHE TeyecKonbl. Kak acTpOHOMBI HCCIENYIOT ramMMa-u3JIy4yeHHUE
Bcenennoi. Uto yBuienm rpaBUTallHOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIBI.

Actpometpus (5 4)
3Bé3nHoe HeOo. Co3Be3ausi ceBepHoro mnosymapusi. HaBuranunonsnele 3BE31bI. J[BUkKeHUE
Connua no sxnuntuke. lletneoOpa3noe nBrkenue miuaHer. HeOecHblil skBaTOp M HEOECHBIN
MepuJuaH. ODKBAaTOpUajbHasi M TOpPU30OHTalbHAsl cHUcTeMa HeOEeCHbIX KoopauHaT. Buaumoe
NBUKEeHHE HeOecHbIX cBeTwl. lleTneoOpa3Hoe JBUWKEHHME IUIAHET, MOMSITHOE U MPsSMOE
JBIKEHHE TUIaHET. DKIIUIITHUKA, 30/IMaKaIbHble co3Be3nus. HepaBHoMmepHoe nmxenue ConHIa
1o >kaunTuke. pmxenne Jlynol. @a3pl JIlyHbl 1 CHHOIMYECKUN MECS, YCIOBUS HACTYILICHUS
COJIHEYHOTO M JIYHHOTO 3aTMEHUH. lIpuunHBI HACTyIUIEHHS COJIHEUHBIX 3aTMeHHi. Capoc u
MpeJcKa3aHus 3aTMeHUWd. Bpems m kanengapp. 3BE3AHOE M COJIHEYHOE BpEMSs, 3BE3IHBIN U



TPONMUYECKUM TOJ. YCTPOMCTBO JIYHHOIO M COJIHEUHOIO KajeHAaps, MNpoOieMbl UX
cornacoBanus. FOnnaHCKuK U TPUTOPUAHCKUAN KaleHOAAPH.

HebGecnas mexanuka (3 u)

IIpencraBnenust o ctpoeHnn COJHEYHOM CHCTEMBI B aHTUYHBIE BPEMEHA U B CPEIHEBEKOBBE.
['envonenTpryeckas cucTeMa MHpA, [TOKa3aTENbCTBO BpaileHHs 3emuu BOKpyr ComHna.
[Tapamrakc 3BE37 M ONpENENICHHE pacCTOsiHUSA A0 HUX, napcek. Otkpeitne HW.Kemnepom
3aKOHOB JIBM)KEHUS T1aHeT. OTKpBhITHE 3aKOHA BCEMUPHOTO TATOTEHUS U 000OIIEHHBIE 3aKOHBI
Kemnepa. Onpenenenue macc HebecHbix Ten. Kocmuueckue ckopoctu. Pacué€rsl mepBoi u
BTOPOM KOCMHUYECKOM cKopocTH U uXx ¢usudeckuil cmpicia. [lonér FO.A. Narapuna Bokpyr
3emud Mo KpyroBoi opourte. Mexmianetneie nepenérel. [loHsTHE ONTUMAaNbHON TpaeKTOpUn
nosi€ra K miuaHere. Bpems non€ra k miaHeTe W AaThl cTapToB. JIyHa M €€ BIusHHE HA 3eMITIO.
JIlyunbiii penbed u ero npupona. [lpunuBHoe B3aummonericTBue Mexay JIlyHoil u 3emiéil.
VYnanenue Jlynsl ot 3emnu W 3aMensieHMe BpamieHus 3emid. llpeneccus 3eMHONW Oocu H
IIpEABAPEHNE PABHOJECHCTBUM.

Crpoenue comHeuHOM cucteMsl (7 1)

CoBpemennsie npeactaBiaeHus o ConHeunol cucreme. CoctaB ConHeuHoM cucteMsl. [lmaHeTsl
3€MHOU T'PYIIBI U TJIAHETHI-TUTaHThl, MX MPUHIUNUAIbHbIE pasnuuns. O6nako kometr Oopra u
ITosic Koitnepa. Pazmepsl Ten conHeunoi cuctemsl. [Inanera 3emia. @opma u pa3mMepbl 3eMIIn.
Buytpennee ctpoenue 3emiu. Ponb nmapHukoBoro 3¢ dexra B popMUpOBaHUYN KIMMaTa 3EMIIH.
UccnenoBanus Mepkypusi, Benepsl u Mapca, ux cxoxectsb ¢ 3eMéid. BiusiHue napHUKOBOTO
s dexra Ha kuMmat 3emin 1 Benepsl. EcTh i1 sxu3ub Ha Mapce. DBoronusi OpOUT CITyTHUKOB
Mapca ®oboca u Jletimoca. Ilnmanersi-rurantel. @usnueckue cpoiictBa KOmurepa, CatypHa,
VYpana u Henryna. Bynkanuueckas aestenbHOCTh Ha ciiyTHUKE IOnurepa Ho. [Ipupoaa konen
BOKpPYT IUIaHET-TUraHTOB. IlmaHeTbl-kapauku u ux cBoicTBa. Manbie Tena CoJIHEUHOU
cuctemsl. [lpupona u aBumxenue actepousoB. Crenuduxa ABUKEHHUS TPYII acTEPOUTIOB
TposinuieB u I'pexos. [Ipupona u aBuxenue xomet. [losc Koitnmepa u O6mako xomer Oopra.
Merteopsl 1 mereoputsl. Ilpupona mamaromux 3BE31, METEOPHBIE NMOTOKM M HUX PaJUAHTHI.
CBsi3b MEXIOy METCOPHBIMM NOTOKaMU M KoMeTramu. lIpupona KaMEHHBIX U JKEJE3HBIX
MeTeopuTOB. IIprpoaa METEOPUTHBIX KPAaTEPOB.

Actpodusuka u 3Bé31Hass acTpoHOMUS (7 1)
Metonbl acTpopU3UUYECKUX WCCIEIOBAHUNA. YCTPOHCTBO M XapaKTEPUCTUKH TEIIECKOIOB
pedpakTopoB u pedIeKTOpoB. YCTPOMCTBO pagUOTENECKOINOB, PaAHMOUHTEPPEPOMETPHI.
Connue. OcHoBHble xapakTepucTuku ConHua. OmnpeneneHrue Macchl, TEMIEPATypbl U XUMU-
yeckoro coctaBa Connma. Ctpoenne conmHeuHo aTtmocdepsl. ConHedHas aKTHUBHOCTh U €€
BIusiHMEe Ha 3emiio u Ouochepy. Buyrpennee crpoenme Comnma. Teopetmueckuii pacuér
temneparypsl B neHTpe ConHua. SaepHblid MCTOYHMK SHEPrUU U TEPMOSACPHbIE PEAKIUU
CUHTE3a rejusi U3 BOAOpOAa, MepeHoc »Hepruu u3 neHtpa CoiHla HapyKy, KOHBEKTHUBHAas
30Ha. HeWTpuHHBIA Teneckonm u HaOmoaeHus moTtoka HehTpumHOo oT ComHna. OmpenencHue
OCHOBHBIX XapaKTEPUCTUK 3BE3J: MACChl, CBETUMOCTH, TEMIIEPATYPhl U XUMUYECKOTO COCTABA.
CrnexTpanbHas kinaccudukanus 3BE3M U e€ Gu3ndeckrue oCHOBHI. JlmarpamMmma “CrieKTpabHBIN
KJIACC-CBETUMOCTh' ' 3BE3]I, CBSI3b MEXKIY MAacCOM U CBETUMOCTHIO 3BE3/]. BHyTpeHHEee cTpoeHue
3BE31. CTpoeHHEe 3Be3/bl IIaBHOW MOCIEI0BATENBLHOCTA. CTpOeHNE 3BE3] KPACHBIX TUTAHTOB U
cBepxrurantoB. CtpoeHue 3BE3] OeNbIX KapJIUMKOB U Mpelaed Ha HMX Maccy — Mnpenel
Yannpacekapa. Ilynbcapel u HeiTpoHHbIE 3BE31bl. [Ipupona 4€pHBIX OBIP U UX HapaMETpBL.
JIBoliHbIE, KpaTHble M NepeMeHHble 3BE3Nbl. HaOmioneHus: ABOMHBIX M KpaTHBIX 3BE3. 3a-
TMEHHO-TIEpEMEHHbIE  3BE3ABL.  OmpeneneHue wmacc ABOMHBIX 3BE31. llynbcupyromume



nepeMeHHbIE 3BE3/Ibl, KPUBbIE U3MEHEHMs OJjiecka nedena. 3aBUCUMOCTh MEXKY CBETUMOCTBIO
u nepuonoM myiabcauuid y uedeun. Llepemnst — madgku Bo BceneHHOH, MO KOTOpBIM
ONPEIEIISIIOT PACCTOSAHUA OO0 NANEKUX CKOIUIEHUM U rajakTUK. HoBbIE M CBEPXHOBBIE 3BE3/IBI.
XapakTepUCTUKU BCOBIIMIEK HOBBIX 3BE3A. CBS3b HOBBIX 3BE3]l C TECHBIMU JIBOWHBIMU
CUCTEMaMHU, CoJiep KalllUMK 3Be3y Oenblil kapiuk. Ileperekanue BemiecTBa U SACPHBINA B3pbIB
Ha MOBEpXHOCTU Oenoro kapnuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3IbL. XapaKTEPUCTHKHU
BCIIBIIIEK CBEPXHOBBIX 3BE3]. ['paBUTAMOHHBIA KOJUIAaC OENOro Kapiauka ¢ Maccou
Yannpacekapa B cocTaBe TECHOW JBOMHOM 3Be3/bl — BCHBILIKA CBEpXHOBOH | Tna. B3pbiB Mac-
CUBHOM 3B€3/1bl B KOHIIE CBOEW 3BOJIOLUU — B3pbIB cBepxHOBOM || Tna. Habmonenue octatkoB
B3PBIBOB CBEPXHOBBIX 3BE31. ODBOJIOLMSA 3BE3N: POXKIACHUE, KU3Hb U CMEpPTh 3BE3N. Pacuér
IIPOAOJDKUTEIILHOCTH JKU3HU 3BE3]1 pa3HOM MAcChl Ha IVIABHOM IOCIENOBaTeNbHOCTU. [lepexon
B KpacHbIE TMIaHTBbl M CBEPXTMTaHTHl MOCIE HcuyepnaHus Bojopoaa. CIIOKOWHAs 3BOJIOLUS
MaJIOMACCUBHBIX 3BE3]l U TPaBUTALMOHHBIM KOJIJIANIC U B3pPHIB C 00pa3oBaHUEM HEUTPOHHOU
3BE3/1bl WM YEPHOU ABIPbl MAaCCUBHOM 3Be3/bl. OnpeaeneHrue Bo3pacTa 3BE3IHBIX CKOTUIEHUH U
OTJEJIBHBIX 3BE3]T, IIPOBEPKA TEOPUU IBOJIIOLMHU 3BE3 .

Muieunsiii [TyTs (3 u)

I'az u nmeute B Nanmaktuke. OOpa3oBaHWe OTpakaTeIbHBIX TyMaHHOCTEH. [IpuunmHBI CBeUeHUs
muddy3abx TymMaHHocTed. KoHIeHTparus ra3oBbIX U MBLIEBBIX TyMaHHOCTeW B [ alakTuke.
Paccesnubie W 1mapoBble 3BE3AHBIC CKOIUICHHS. HaOmrogaeMple CBOWCTBA PacCesTHHBIX
3BE3MHBIX  cKkomuieHwi. HaOmromaembie  cBoOWcTBa  IMIAPOBBIX  3BE3AHBIX  CKOIUJICHUH.
Pacnipenenenne u xapakrtep ABMKEHUs CKoluleHMM B [amaktuke. Pacrnpenenenue 3BE3n,
CKOIUICHUH, Ta3a U npuid B ["asmaktuke. CBepxMaccuBHas 4€pHasl Ablpa B LIEHTpE ["alakTUKu U
KocMuueckue yun. MHppakpacHble HaOMOACHUS ABWKEHUs 3BE31 B HeHTpe [anakTuku u
oOHapyXeHHe B IEHTpe [ajakTHKU CBEpPXMAacCCHBHOW uepHOW AbIpbl. Pacuér mapameTrpoB
CBEpXMAaCCUBHOM 4Y€pHON IbIpbl. HaOmrogeHnss KOCMHUYECKUX JIydeld W WX CBSA3b C B3PHIBAMU
CBEPXHOBBIX 3BE3/I.

lNanaktuku (3 4)
Knaccudukanus ramaktuk mo ¢opmMe W KamMepTOHHas auarpamma XaoOo6ma. CBolicTBa cIu-
palbHBIX, JJUIMITUUYECKUX M HEMPABUIBHBIX TalakTUK. KpacHoe cMelleHue B CIEKTpax
TaJIaKTUK W ONpEJICIICHUE PacCTOSHUA 10 HUX. 3akoH Xab0ma. BpaiieHue rajakTtuk u TéMHas
MaTepusi B HHMX. AKTHBHBIE TaJaKTMKM M KBa3apbl. IIpupoma akTUBHOCTU TajlaKTHK,
paguoOTAIaKTUKA M B3aMMOJICHCTBYIONIME TajJakTUKH. HeoObuHBIE CBOMCTBA KBa3apoB, HX
CBS3b C SApaMU TaJlaKTHK M aKTUBHOCTBIO UYEPHBIX ABIp B HUX. HaOiromaemble CBOWMCTBa
CKOIUICHUM TaJIAKTUK, PEHTIT€HOBCKOE M3Jy4EHHE, TeMIIepaTypa U Macca MEKrajakKTHYeCKOTO
raza, HEOOXOJAUMOCTh CYIIIECTBOBaHUS TEMHON MaTEepuH B CKOIUICHUAX TallakTUK. OleHKa
Macchl TEMHOM MaTepuu B CKOIUICHMSX. Sldyeucras CTPyKTypa pachpeneieHUus] TalaKTHKH
CKOIIJICHUM rajlaKTHK.

Crpoenue u 3Bomronus Beenennoit (2 )
KoneuHocts 1 6eckOHEUHOCTh BceneHHON — mapaJoKChl KIACCUYECKOM KOCMOJIOTMU. 3aKOH
BCEMUPHOTO TITOTEHHS] M TPEACTABICHUS O KOHEYHOCTH M OECKOHEYHOCTH BceneHHOM.
DOTOMETPUYECKHAN MAPATOKC U MPOTUBOPEUUS MEXKAY KIACCUUYECKMMM MPEICTABICHUSMHU O
ctpoennn BcenenHoit u HaOmoneHusmu. HeoOxoaumocTh mnpuBiedeHUs OOIIEH Teopuu
OTHOCUTEIIBHOCTU JJIsi MOCTpOoeHUss monaenu BceeneHHon. CBs3b MEXIAYy TI'€OMETPUYECKUX
CBOWCTB MPOCTPAHCTBAa BceleHHOM ¢ pachnpeneleHueM W JBWKECHUEM MATEPUM B HEM.
Pacmmpsiromasicss Becenennasi. CBsA3b CpeAHEN IUIOTHOCTH MATEPUU C 3aKOHOM PACLIMPEHHUS U
F€OMETPUYECKUMHU CBOWMCTBaMHM BceneHHOW. EBKIMAOBA W HEEBKIWIOBA T'€OMETPUSA



Bcenennoii. Onpenenenue paauyca u Bo3pacta Beenennoit. Mogens "ropsiueit Beenennoit™ u
penukToBOoe M3nydeHue. OOpazoBaHUE XUMHUYECKUX AJIEeMEHTOB BO Beenennoil. OOumnue remaus
BO BceneHHoll 1 HE0OX0AMMOCTh 00pa30BaHMs €ro Ha paHHUX 3Tarax HBOJIIONUU BceneHHoi.
Heo0xonuMocTh HE TOJIBKO BBICOKOM IJIOTHOCTH BEIECTBA, HO M €r0 BBICOKOW TeMIEepaTypbl
Ha paHHMX JTanax 3BoJIonMU BceneHHoW. PenmMkToBOE WM3IIyuyeHHE — HM3Iy4YEHHE, KOTOPOE
OCTAJIOCH BO BCENEHHOMN OT ropsA4Yero u CBEPXILUIOTHOTO COCTOSIHUSI MAaTEPUH HA PAHHUX JTarax
xu3Hu Bcenennoil. Habmonaemble cBoiicTBa penukToBOoro usnydeHus. [louemy HeoOxonumo
MpPUBJICUEHUE 00ILIEH TEOPUH OTHOCUTEBHOCTH AJI MOCTpOeHUs: Mozenu BeeneHHoi.

CoBpemeHHbIe MPoOIEMbl aCTPOHOMHH — 3 Y

YckopenHnoe pacmupenue BceenenHoit u témHas sHeprusi. HaGmoneHust cBepXHOBBIX 3BE31 [
TUINA B NAJIEKUX TAJAKTUKAX U OTKPBITUE YCKOPEHHOro pacuinpeHus BcenenHoil. OTKpbITHE
CUJIbl BCEMHUPHOI'O OTTaJKWBaHMSA. TEMHas sHeprus U e€ BIUSHHE Ha Maccy BceneHHOH 1o
Mepe e€ pacmmpenus. [Ipupona cunbsl BecemuphHoro orrankuBanusi. OOHapyKeHHE IJIaHET
BO3Je Npyrux 3BE31. HaOmromeHus 3a IBHKEHHEM 3BE3J U OINpPEACNICHUS MAacC HEBUAMMBIX
CIYTHUKOB 3BE&3/l, BO3MYUIIAIOUIMX HUX MpSMOJIUHEIHOE ABUXkeHUEe. MeToasl O0OHapyKeHUs
sk3orutaHeT. OlleHKa YCIOBHMM Ha NOBEPXHOCTAX dK3oruiaHeT. [louck 53K3omiaHeT ¢
KOM(OPTHBIMU YCIOBUSMM ISl KM3HM Ha HuX. llowcku xu3Hu U pazyma Bo BceneHHOM.
Pa3Butre mnpeacTaBieHHd O BO3HMKHOBEHMM M CYIIECTBOBAHMHM KU3HUM BO BceneHHOI.
CoBpeMeHHBIE OLEHKM KOJIMYECTBA BBICOKOPA3BUTHIX IUBWIM3auui B ['amakTtuke. IlonmbiTkn
O0OHapy>KeHHUS U MOCBUTKH CUTHAJIOB BHE3EMHBIM IIMBHIIA3AIUSIM.

[ToBTopenue. ['ogoBast kKOHTpoOIBHAS paboTa - 2 4.

Y4eOHOo-TeMaTH4YeCKOe NJIAHMPOBAHHE

No Kommuecto
HaszBanue pazaena
pasnena 4acoB
1 BBeaeHne B aCTpPOHOMUIO 1
1. BBenenue B aCTpPOHOMHMIO
2 AcTpoMeTpust 5

1. 3Bes3xHoe HEOO

2. HebGecHble KOOpIUHATHI

3. Bumumoe asmxenue mradet n ConHia
4. JIBmxenus JlyHel. 3aTMeHUsL.

5. Bpewms u kaneHnapb

3 HebecHasi MexaHuKa 3
1. Cucrembl mupa

2. 3aKOoHBI IBUKCHUS TUIAHET

3. Kocmuueckue ckopoct. MeXIUIaHETHBIC TTEPEIICThI

4 Crtpoenne CotHEYHOH CHCTEMBbI 7
CoBpeMeHHbIE TPEICTABICHUS] O CTPOCHUH U cocTaBe COJTHEYHOM CUCTEMBI
IInanera 3emiis

JlyHa u ee BiusiHME Ha 3eMITIO

I1maHeTsl 3eMHOM TpyIIIbI

[Inanersi-ruranTsl. [InaneTsI-Kapauku

Mansie Tena CoTHEYHON CHCTEMBI

7. CoBpeMeHHBIE MPEICTABICHHS O TPOUCX0XK-TIeHUU COTHEYHON CHCTEMBI

oM wWNE

5 AcTtpodu3uka 1 3BE31HAs ACTPOHOMHUS 7
1. Metonsl acTpoU3NUECKUX UCCIET0BAHUN

2. CounHne

3. Buyrpennee crpoenue u uctoyHuk sHeprun CosHIa




4. OCHOBHBIE XapaKTEPUCTUKHU 3BE3]

5. benble kapauku, HEUTPOHHbBIE 3BE3/1bl, YEPHBIE AbIPHI. [[BOIHbBIE, KpaTHBIE
U IIEPEMEHHBIE 3BE3 /bl

6. HoBble 1 CBEpXHOBEIE 3BE3IBI

7. DBOJIOLMA 3BE3]

6 MuieuHblii IyTh 3
1. T'a3 u nbutb B ["anmakruke
2. PaccesiHHBIC W MIAPOBBIC 3BE3THBIC CKOTUICHUS
3. CaepxmaccuBHas 4épHas JbIpa B IeHTpe MIJICUHOTO IMyTH

7 IanakTukn 3
1. Knaccudukanus rajakTuk
2. AKTHBHBIC TAIAKTUKH W KBa3aphl
3. CKOIUICHHSI TATAKTHK

8 Ctpoenue u 3Boaw0nusA BeesieHHoi 2
1. KonewHocTh U OECKOHEUHOCTH BeeneHHoi
2. Mopens «ropsiaein» Beenennoi

9 CoBpeMeHHbIE IP0GJIeMbI ACTPOHOMHH 3
1. VckopenHoe pacmmpenne BeeneHHON U TEMHas SHEPTHs
2. OOHapyXeHHE IIAHET Y IPYTHX 3BE3]I.
3. Tlowck xu3Hu 1 pazyma Bo BeeneHHou
1. TlosTopenne 2
2. TomoBas KOHTpOJIbHAS paboTa

Bcero 36




Kaﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

Ne
/o

Hara

IU1aH ‘ ¢baxT

Tema ypoka Kox-so Copep:xanue ypoka
yp JacoB p yp

Beenenue (1 uac)

1/1

BBenenue B acTpoHOMUIO 1 AcTtpoHOMHUS — HayKa 0 KocMoce. BeenenHasi, e€ CTpyKTypbl U MaclITaobl.
Janéxue rinyouns Beenennoi

memanpeomennple. C TOCTATOYHOMN MOJIHOTOW U TOYHOCTBIO BBIPAKATh CBOU MBICIU B COOTBETCTBHMH C 33Ja4aMU U YCIIOBUAMHU
KOMMYHHUKAIUU; CAMOCTOSITENBHO BBIICIATH MIO3HABATENBHYIO 1IE€JIb; BBIIEIATh CXOJICTBA €CTECTBEHHBIX HAYK, PA3JIMUU MEKIY
TEOPETUYECKUMHU U YMIUPUUYECKUMU METOAAMH UCCIIEIOBAHNUS

JuyHocmuele. GOPMUPOBAHNE MOTHBALIMY B U3YUYEHUHU HAYK O IPUPOJIe, YOSKAEHHOCTH B BO3SMOYKHOCTH MO3HAHUS IPUPOIbI, YBAKEHUS K
TBOPLIAM HAayKH U TEXHUKH, FPA’KJAHCKOTO MAaTPHOTU3Ma, JItoOBU K Poj1He, 4yBCTBa TOPAOCTH 3a CBOIO CTPaHy

npeomemmuole. HAYIUTHCS OOBSACHATH POJIb ACTPOHOMUH B KU3HU YEJIOBEKA U €€ 3HaUCHHE B CUCTEME €CTECTBEHHBIX HAYK; YMETh
(dbopMynupoBaTh NpeIMET N3yUEHUs! aCTPOHOMUH; 3HATh OCHOBHBIE METOIbI H3yUeHHs Bcenennoit

AcTtpomeTpust

(5 gacos)

2/1

3Bé3mHOE HEOO 1 3Bé3nHoe HeOo. Co3Be3mue. 38é3aHas BennunHa. OCHOBHBIE CO3BE3IUI
CeBepHOro noJrymapus

MemanpeomemHuole. TUIAHUPOBATH yUeOHOE COTPYTHUYECTBO C YIUTEIEM B CBEPCTHUKAMH; (JOPMUPOBATH IEJIeTIONIaraHie KaK MOCTaHOBKY
y4eOHOM 3a/1auyu Ha OCHOBE COOTHECEHHS TOTO, UYTO YK€ M3BECTHO U YCBOCHO YUAITUMCS, U TOTO, YTO €€ HEM3BECTHO; BBIACIATH U
(hopmyaupOBaTh O3HABATEIBHYIO 11€J1h, UCKATh U BBIJCIATH HEOOX0IMMYIO HH(POPMAIIHIO, CIIEIOBATH AITOPUTMY ACSITCIBHOCTH
JauuHocmuule. HOPMUPOBAHNE CAMOCTOSTEILHOCTH B IPUOOPETCHUH HOBBIX 3HAHUN U TPAKTUYECKUX YMEHHM, HCTIOJIb30BaHUE
MPUOOPETEHHBIX 3HAHUHN B TTOBCETHEBHOMN KU3HU

npeomemHubvle. HAyIUThCS OOBSICHATH 3HAUCHUS MOHATUH ""co3Be3nue", "3BE3qHAs BETMYMHA '} YMETh HAaXOIUTh 3BE3/IbI M CO3BE3/IMsI HA
HeOe C MOMOIIBIO KapThl 3BE3THOTO Heba

3/2

HebecHble koOpAUHATHI 1 HebecHblii 3xBaTOp M HEOECHBIM MEpHUINaH; TOPU3OHTAIbHbIE, KBATOPUAIbHbIE
KOOPJMHATHI; KyJIbMUHAIMU CBETHII. [ OpU30HTaNIbHAS CUCTEMA KOOPIMHAT.
DKBaTOpHUaIbHAs CUCTEMA KOOPAWHAT

MemanpeomemHaple: C JOCTATOYHOHN TTOJHOTON M TOYHOCTBIO BBIPAKaTh CBOW MBICIIH, CIYIIATh U BCTYIATh B JUAJIOT, y4aCTBOBAaTh B
KOJUIEKTUBHOM 00CY)XJICHHU TPOOJIEM; 0CO3HABATH CAaMOTO ce0sl KaK JBMKYIIYIO CHIIy CBOETO HAay4eHHsI, CBOIO CIOCOOHOCTH K
MPEOJIOJICHUIO MPETATCTBUI U CAaMOKOPPEKIINH; CUCTEMHO MBICIHTB, IPUMEHATH U IPEOOPa30BhIBATh 3HAKU M CHMBOJIBI JJISl PELLICHUS
y4eOHBIX ¥ TO3HABATEIBHBIX 3a/1a4

auynocmuwle: OPMUPOBAHHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
0O0111eCTBEHHOH NMPaKTHKH; (POpMHUPOBaHUE YCTOMUMBOM MOTHBAIIUH K 0OYUEHHIO

npeomemnble. yMeTh U300paXkaTb OCHOBHBIE KPYT'H, IMHUM U TOUKU HEOeCHOU cdepsl; 3HaTh onpesieseHus NoHsATui "HebecHas cdepa”,
"KyJIbMUHaIMA'"; yMeTh (GOPMYIUPOBATH OTINYHS MEXKY TOPH30HTAILHON U 9KBATOPHAILHON CCTEMaMH KOOPAWHAT

4/3

Buaumoe nBrKeHHE IUIaHET U COJ'IHI_Ia 1 QKHI/IHTI/IKa, TOYKa BECCHHETO PABHOJACHCTBHA. HepaBHOMepHOC JABMOKCHUC
CO.IIHI_Ia 110 SKIIMIITUKE

MemanpeOMemele: OCO3HAaHHO ITNIAHUPOBATH U PETYIIMPOBATH CBOKO ACATCIILHOCTDL, BBIABJIATH HpOGJICMBI, BJIaACTh YCTHOﬁ U IHCbMEHHOM




Ne Hara Koxn-Bo
Tema ypoka ConepxaHue ypoka
/o IJIaH (baKT 4acoB

peubto; (hOpMHUPOBATH LIEJICTIOIaraHue KaK IIOCTAaHOBKY yueOHOM 3a1aui Ha OCHOBE COOTHECEHHS TOTO, YTO y>K€ U3BECTHO U YCBOCHO
y4alumMcsi, 1 TOT0, YTO €I11€ HEU3BECTHO; CAMOCTOSTEIbHO BbIACIATh O3HABATENIBHYIO 11€JIb, YCTAHABIMBATD IPUYUHHO -CJIEICTBEHHbIE
CBSI3U, OOBSACHATH Pa3IMYHbIC SBICHHUS HA OCHOBE (PM3NIECKOM TEOPHH

JAuYHOCcmHble. POPMUPOBAHUE YCTOMYMBOW MOTHBAIMH K 00Y4EHHIO, TPUOOPETEHUIO HOBBIX 3HAHWW, YMEHUH, HABBIKOB, CITIOCOOOB
JEeSITEIbHOCTH

npeomemHble. HAYIUTHCS OOBSICHATH 3HAUCHHE MOHATHUS "IKIHUINTHKA"; yMETh pa3inyaTh MPSMOE U MOMATHOE JABIKCHHE TUIAHET U
(hopMynHpPOBaTh NPUYHHBI TAKOTO JBM)KEHUS; YMETh OMMCHIBATh MyTh COJHIIA CpeH 3BE3/1 B TEUSHHE TOAa

5/4 JBuxenue Jlynsl. 3aTMeHUs 1 CuHoauueckui Mecs1, y3Jbl JyHHOW OpOUTHL, TOYEMY ITPOUCXOJIAT 3aTMEHHUS.
Capoc u npeicka3zanus 3aTMEHUN

MemanpeomenmHple. OCO3HAHHO MJIAHUPOBATh U PETYIUPOBATh CBOIO J€SITENILHOCTD, BBISBIATH MPOOIEMBbI, BIAJ€Th YCTHOW U MTUCbMEHHON
peubto; popMUpPOBATH LENeNoaraHie Kak OCTaHOBKY Y4eOHOM 3a1aui Ha OCHOBE COOTHECEHUS TOT0, UTO YK€ U3BECTHO M YCBOEHO
ydamumces, 1 Toro, 4To emé HEHU3BCCTHO, CAMOCTOATCIIBHO BBIACIIATE ITO3HABATCIIbHYIO LICJIb, YCTAHABJIWBATH IIPUYMHHO -CJICICTBCHHBIC
CBSI3H, OOBSACHATDH pa3IMYHbIC SBJICHUS HA OCHOBE (PM3HUECKON TEOpUH

Jauunocmuule. GopMUPOBAHNE MOTHUBAITMHU B U3YUCHUH HAYK O MPUPO/JIE, YOSKIEHHOCTH B BO3MOKHOCTH TTO3HAHUSI TIPUPOJIBI U
MPUMEHUMOCTH U3Y9aeMbIX 3aKOHOB K BOKHEUIITUM 00JIACTSAM JIEATETLHOCTH YEJIOBEYECKOTO 00IIecTBa

npeomemHuble. HAYIUTHCS OOBSICHATH 3HaUeHUe NMoHATHH "daza JIynsl", "conmHeunoe 3armenne", "capoc", "myHHOE 3aTMeHUE"; HAYIUTHCS
(hopMyITUpOBaTh NPUYHUHBI COTHEYHBIX M JIYHHBIX 3aTMEHUN; YMETh OOBSICHATH Pa3HUILY MEX]Ty CHHOJAUYECKUM U CHIEPHUUECKUM MeCSLEM

6/5 Bpewms u kanengapb 1 CouiHeuHO€ ¥ 3BE€31HOE BpeMsi. JIYHHBIN U COJTHEUHbIN KaneHaaps. FOnuanckuii u
TPUTOPHAHCKHI KaJICHIaph

MemanpeomemHple: C TOCTATOYHOM MOTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIH, CIYIIaTh U BCTYMATh B IMAJIOT, y4aCTBOBATh B
KOJUIEKTUBHOM 0OCYXIeHHH Mpo0sIeM; 0CO3HaBAaTh CAMOT0 ce0s KaK JBIKYILYIO CHIIY CBOETO Hay4eHUsl, CBOIO CIIOCOOHOCTh K
MIPEOIOJICHUIO MIPETSATCTBUNA U CAMOKOPPEKIINN; CUCTEMHO MBICTUTh, IPUMEHSTH U TPE0OPa30BbIBATh 3HAKU U CUMBOJIBI JUIs PEILICHUS
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4

Juynocmuule: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OLIECTBEHHOM MPAKTUKH

npeomemmusle. yMeTb POPMYITHPOBATH PANUYMS MEXKAY 3BE3HBIM U COJTHEUHBIM BPEMEHEM; 3HATh YCTPONUCTBO JTYHHBIX M COJTHEUHBIX
KaJIeHAapeil; HayYuThCs OOBSICHITh Pa3IMUMs MEXK/1Y FOJIMAHCKUM U TPUTOPUAHCKUM KaJleHJapéM

HebGecnas mexanuka (3 gaca)

7/1 Cucrema mupa 1 ['eonieHTpHYECKas U reIMOLCHTPUYECKas cucteMa Mupa. OObsiCHEHHE
NeTJIe00pa3HOTO JABIKEHUS TUTaHeT. JJokazaTrenbcTBa IBUKEHUS 3eMITH BOKPYT
ConnHua. ['ogquunbli napamiakc 3B€37

MemanpeOMemnble: (I)OpMI/IpOBaTI) y“IC6HOC COTPYAHHUUCCTBO C YUUTCIICM U CBCPCTHUKAMU; UCKATb U BBIACIIATH HGO6XO)II/IMYIO
I/IH(pOpMaI_[I/IIO, CJICA0BATh AJITOPUTMY ACATCIIbBHOCTH,; IPUMCHATL 3HAHUA U3 JPYTUX MPECAMCTHBIX oOmacreit

JIUYHOCMHblE. (I)OpMI/IpOBaHI/IC HCJIOCTHOTO MHUPOBO33PCHU, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO Pa3BUTHUS HAYKH U
O6H.[€CTBCHHOI>1 IMPaKTUKH, U YCTOﬁQHBOFO IMO3HABATCIILHOTO MHTCPECA K U3YYCHHUIO CCTCCTBCHHBIX HAYK

npedmemnble: HaYy4IUTHCA 00BSICHIATHL 0COOCHHOCTH FCOHCHTpH‘{CCKOﬁ )41 FGHHOHGHTpH‘{eCKOﬁ CHUCTCM MHUpA, YMCTh JOKA3bIBATbH ABUKCHUC




Ne Hara

/0 | moan | akT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

3emuin BOKpyr CoJIHIIA; HAYYUTHCS OOBSICHATH 3HAUCHUE TIOHATUH "mapaiiakc", "mapcex”

8/2

3aKOHBI JBUKEHUSI IIJIAHET | 1 | O6o6méEnnbIe 3aKoHk! Kemepa i onpe/eneHne MacC HeGeCHBIX Tel

memanpeomenmuple. C TOCTATOYHOHN MOTHOTOW U TOYHOCTBIO BBIPAYKATh CBOM MBICIIA B COOTBETCTBUHM C 33Ja4aMHU U YCIOBUAMH
KOMMYHMKAIIMH; BBITIOJIHSTH JEHCTBUS 110 00pa3ily, OLIEHUBATh U KOPPEKTUPOBATH ACUCTBUSI B COOTBETCTBUU C 3TAJIOHOM; UCKATh
nHpopMannio, GOPMHUPOBATH CMBICIIOBOE UTEHHUE, 3aKPETIATh U IPU HEOOXOJMMOCTH KOPPEKTUPOBATh U3YUYEHHBIE CIIOCOOBI ICHCTBHIH,
IIOHATHUH U aJTOPUTMOB

auyHocmuwle. GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTETIEM;
OBJIJIEHUE HAYYHBIM MOJX0J0M K PELIEHHUIO Pa3INYHbIX 33/1a4; (POPMHUPOBAHKE LIETOCTHOIO MUPOBO33PEHHMSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOM MPAKTUKH

npeomemmnsle. yMETH (POPMYIMPOBATH 3aKOHBI IBMKEHHUS IJIAHET; 3alMCBIBATh YCIOBHE U PELLIEHUE KOJMYECTBEHHBIX 3a/1a4 110
COCTaBJIEHHOMY QJITOPUTMY

9/3

Kocmuueckue ckopoctr. MexXniaHeTHbIE 1 IlepBas u BTOpas KOCMHYECKHE CKOPOCTH. ONTUMAIIbHAS MOy JUTMITHYECKAS
TepeEThl opbuta KA k mutaneram, BpeMs 1oJi€Ta K IIaHeTe

Memanpeomemnple. C TOCTATOYHOI MOJTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33J]auaMU U YCIIOBUSIMHU
KOMMYHHUKAITUH; BBITIOJHATH JCUCTBUS TI0 00pa3Ily, OIIEHUBATh K KOPPEKTUPOBATH JCHCTBUS B COOTBETCTBUHU C ATAJIOHOM; UCKAThH
uHpopmanuio, GopMUPOBATH CMBICIIOBOE YTEHHE, 3aKPEIUISITh U MTPU HEOOXOIUMOCTH KOPPEKTUPOBATh U3YUYEHHBIE CIIOCOObI IEHCTBUH,
MOHSTUN U aJITOPUTMOB

JuyHocmuwle. GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTETIEM;
OBJIaJICHUE HAYYHBIM MOX0J0M K PELIEHUIO Pa3IMYHbIX 3a/1a4; (OPMUPOBAHKE MOTHUBALIMY B U3Y4YE€HUHU HAYK O MPUPOJIE, YOeKAEHHOCTH B
BO3MOXHOCTH TMO3HAHUSI IPUPO/IbI, YBAXKEHHS K TBOPLIAM HAYKU M TEXHUKH, TPa)JIaHCKOT0 NaTpuoTH3Ma, Jito0BU Kk Poanne, uyBcTBa
TOPAOCTH 32 CBOIO CTPaHy

npeomemmuble. yMETh PACCUUTHIBATH MEPBYIO U BTOPYIO KOCMUYECKYIO CKOPOCTH Ha OCHOBE 3aKOHA BCEMUPHOTO TATOTEHHUS; HAYYUTHCS
0OBSCHATH 3HaUCHUE TIOHATUH "ONTUMAaIbHAS TpaeKTOpHs noJéra”, "BpeMs 1mosiéra K rranere”

Crpoenue ConHeuHON cucteMsl (7 4acoB)

10/1 CoBpeMeHHBIE MTPECTABICHHUS O CTPOCHUHU U 1 OTnuuust IIaHeT 3eMHOM IPYIIBI U TUIAHET-TUTaHTOB. [lmaHeThI-KapIuKHy.
coctaBe COJTHEYHOM CHCTEMBI Mansie tena. [losic Koiinepa u o6mako komer Oopra
MemanpeomemHule:.
JIUYHOCMHbLE.
npeomennble. yMETh ONUCHIBATh cocTaB COJIHEYHOM CUCTEMBbI; yMETh OOBSICHATH OTJIMYMS IUIAHET 3€MHOM I'PYIIBI U IUIAHET-TUTaHTOB;
3HaTh, 4yTo Takoe nosc Koinepa u o6gako Oopra ¥ KaKOB UX COCTAB

11/2 [Inanera 3emus 1 dopma 3emiH, BHyTpEHHEE CTpOeHHEe, aTMOCc(epa U BIUSHNE TAPHUKOBOTO

a¢dekTa Ha KTuMaT 3eMiIn

Memanpeomemuuple. GOpMUPOBATH ydeOHOE COTPYAHHUECTBO C YUUTENIEM U CBEPCTHUKAMH; (OPMHUPOBATH IIeNIeNoIaraHue Kak
MMOCTAaHOBKY y4eOHOM 3a7aui Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO U YCBOCHO YYaITUMCS, M TOTO, UTO €I HEeU3BECTHO;
BBIZICTISATH U (POPMYITHPOBATH MTO3HABATENBHYIO 11€7Th, HCKATh U BBIACIATH HEOOX0UMYI0 HH(POPMAIIHIO; MPUMEHSTh 3HAHUS U3 APYTUX
MpeIMETHBIX o0nacTei
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JAuyHocmHuwle. POPMUPOBAHUE CAMOCTOSATEIBLHOCTY B MPUOOPETEHUH HOBBIX 3HAHHUH U MPAKTHUECKUX YMEHHH, NCTIOIh30BAHUE
prOOPETEHHBIX 3HAHUHN B MOBCEIHEBHON KU3HU; (JOPMHUPOBAHNE HABBIKOB 000OICHUS U CUCTEMATU3AI[MH TEOPETUIECKOTO MaTeprasa
npeomemHuble. yMETh ONUCHIBATH BHYTPEHHEE CTPOCHUE 3EMIIM U COCTaB €€ aTMOC(EPhl; HAYIUTHCSI OOBSICHATH CBSA3b CMEHBI CE30HOB rojia
Y HAKJIOHA 3eMHOM OCH, BIIMSHUE MAPHUKOBOTO AP QeKTa Ha KIMMaT 3eMITH, POJIb MarHUTOCQEphl 3eMJIIH B 3alIUTe OHOC(EPHI OT
KOCMHYECKOTO U3TYIEHUS

12/3

Jlyna u e€ BiusiHUE Ha 3eMIIIO 1 ®opmupoBanue nosepxHoctH JIynsl. [Ipuposa npuiivBoB 1 OTIMBOB Ha 3emiie U
UX BIIUsHUE Ha JBreHue 3emun u Jlynsl. [Iponeccust 3eMHOM ocH U JBM>KEHHE
TOYKH BECEHHETO PABHOJICHCTBUS

MemanpeomemHuble. GOpMUPOBATH YUEOHOE COTPYTHUYECTBO C YIUTEIEM U CBEPCTHUKAMHK; (OPMUPOBATH IEJIeNOIaraHue Kak
MOCTAHOBKY yueOHOM 3a/1a4il Ha OCHOBE COOTHECEHHMSI TOTO, YTO YK€ U3BECTHO U YCBOCHO yUYaAIIUMCS, U TOTO, YTO €II€ HEeU3BECTHO;
BBIJICJISTH U (POPMYJIMPOBATH MO3HABATEIBHYIO 11€J1b, HCKATh W BBIJCIATH HEOOXOUMYIO HH(OPMAIIUIO, CIEA0BATh AJITOPUTMY
JEATEIIbHOCTH

auunocmuule. HOPMUPOBAHNE CAMOCTOSITETLHOCTH B IPUOOPETCHUH HOBBIX 3HAHUN U TPAKTUYECKUX YMEHHI; (JOPMHPOBAHHE HABBIKOB
00001ICHNS M CUCTEMATU3AINH TEOPETHIECKOTO MaTeprasa

npeomemHubvle. HAYIUTHCS OOBSICHATH TPUPOY IPUIIHMBOB U OTIMBOB Ha 3eMJIe; YMETh OOBSICHATh 3HaUEHUE TTOHATHSA "TIPEIeCCHs 3eMHOMN
ocu" 1 OOBSCHITH 3TO SIBJIICHUE

13/4

[l1aneTsl 3eMHOM TPYIIIIBI 1 ®dusnueckue cpoiictBa Mepkypus, Mapca u Benepsl. MccinenoBanus miaHeT
3€MHOM rpyninbl KOCMMYECKMMU anmnapaTaMu

Mmemanpeomemnule. GopMUPOBATH ydeOHOE COTPYAHUUECTBO C YUUTENIEM U CBEPCTHUKAMH; (OPMHUPOBATH IIeJIeNoIaraHue Kak
MOCTAaHOBKY y4eOHOM 3aJjaui Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO U YCBOEHO YUYaIIMMCSI, U TOTO, YTO €I1€ HEM3BECTHO;
BBIICIIATH U (OPMYITHPOBATH MO3HABATENbHYIO 11€JTh, UCKATh U BBIACISATH HEOOX0AUMYIO HH(GOPMALIUIO, CIEI0BATh AllTOPUTMY
JeSITeNIbHOCTH

auyHocmuwle. GOPMUPOBAHNE CAMOCTOSITEILHOCTU B TPUOOPETEHUN HOBBIX 3HAHUMN U MPAKTUYECKUX YMEHU; (HOPMHUpPOBAHUE HABBIKOB
00001IeHNs ¥ cUCTeMaTH3allui TEOPETUYECKOTo MaTepuana

npeomemmuble. yMETh OMUCHIBATH 0COOCHHOCTH (DPU3NYECKOM MPUPOABI MIIAHET 3€MHOM I'PYIIbI; yMETh (GOPMYIUPOBATh CXOJICTBA U
pa3nuyus IIaHeT 3eMHOM IPYIIbI U HAYYUTHCS KX OOBSICHATH

14/5

[Lmanersl-ruranTsl. [1naneTsl-KapIvku 1 ®usnueckue corctea FOnurepa, Carypna, Ypana u Henryna. Bynkanuueckas
JesTenbHOCTh Ha cinyTHUKe FOnurepa Ho. [Ipupona konen BOKpyr IiaHeT-
ruraiToB. [liaHeTbI-Kapnuku

memanpeomemmuwie. GopMUPOBATh yIeOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMHU; (POPMHUPOBATH IIeNIeNoaraHue Kak
MIOCTAHOBKY y4eOHOM 3aJJauil Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO M YCBOEHO YYaIIUMCS, U TOTO, YTO €€ HEU3BECTHO;
BBIICJIATH U (POPMYTUPOBATH MMO3HABATEIbHYIO 11€JTb, UCKATh M BBIIEIATH HEOOXOIUMYIO0 HH(POPMALIUIO, CIIE0BATh aJTOPUTMY
JESITEILHOCTH

auynocmuwle. POPMUPOBAHUE CAMOCTOSATEIBHOCTH B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHH; (POpMUPOBaHNE HABBIKOB
0000I1IeHUs U CUCTEMAaTH3AIMH TEOPETUUECKOTO MaTepuaa

npeomennble. yMETh ONUCHIBATh (PU3MUECKUE CBOIMCTBA IUIAHET-TUTAHTOB; YMETh 00BSICHUTH MPUPOY KOJIEI] BOKPYT IJIAHET-TUTaHTOB,;
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3HATb, YTO MPCACTABJIAIOT coboriur JAC HAXOAATCA IJIAHCThI-KApJINKA

15/6

Maubie Tena ColHEUHON CUCTEMBI 1 dusnueckas npupojaa acrepouioB u komert. [osc Koiinepa u o61ako komer
Oopra. [Ipupoia METEOPOB U METEOPUTOB

Memanpeomemmuole. HOPMUPOBATH yIeOHOE COTPYAHUYECTBO C YIUTEIEM U CBEPCTHUKAMHU; (POPMHUPOBATH IeNIeNoIaraHue Kak
MMOCTaHOBKY y4eOHOM 33aJja4i Ha OCHOBE COOTHECEHHSI TOTO, YTO YK€ U3BECTHO M YCBOSHO YJaITMCS, U TOTO, YTO €II¢ HEU3BECTHO;
BBIACIIATH U (1)OpMyJII/IpOBaTB IMMO3HABATCJIbHYIO II€JIb, UCKATh U BBIACIATDH H€O6XO[II/IMyIO PIH(i)OpMaIII/IIO, CJICAOBATh AJITOPUTMY
JeSITEITEHOCTH

Juuynocmuule. GOPMUPOBAHNE CAMOCTOSITEIILHOCTH B IPHOOPETEHUN HOBBIX 3HAHUI M MPAKTUICCKUX YMEHUI; (HOPMHPOBAHUE HABHIKOB
0000IIeHUS M CUCTEMATU3AIMH TEOPETHUECKOTO MaTepraa

npeomemuble. YMETh ONUCHIBATH (PU3UYECKHE CBOMCTBA aCTEPOUIOB i KOMET; YMETh (POPMYIUPOBATH Pa3HUILY MEXKITY METCOPAMH,
MCTCOPOUTAMH, METCOPHUTAMU U 60J'II/II[aMI/I

16/7

CoBpeMeHHbIE MPEICTABICHUS O 1 CoBpEMEHHBIE MPENICTABICHUS O TPOUCX0KACHUU COJIHEUHOW CUCTEMBI.
npoucxoxaeHuu COJTHEYHOM CUCTEMBI Kocmoronnueckas teopust O.1O. [IImuara

MemanpeomemHmbwle. CIyIIaTh, BCTYNATh B IUAJIOT, y4aCTBOBATh B KOJUIEKTHBHOM OOCYXKJIEHUHU MTPOOIeMBbI; (OPMHUPOBATH I1EJIeT0IaraHue
KaK TTOCTAaHOBKY y4eOHOM 3a7jau Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO M YCBOCHO yUAIIUMCS, U TOTO, UYTO €II€ HEU3BECTHO;
CaMOCTOSITEJIFHO BBIJICNIATH TIO3HABATEILHYIO 11€J1b, YCTAHABIUBATH MPUYUHHO-CJICICTBEHHBIC CBSI3H

JauuHocmuule. HOPMUPOBAHKE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00111eCTBEHHOW MTPAKTUKH; (POPMUPOBAHKE HABBIKOB CAMOAHAIN3a M CAMOKOHTPOJISI

npeomemHuble. HAYIUTHCS 00BICHATH (hopmupoBanue CoJTHIIA U TIJIAaHET HAa OCHOBE COBPEMEHHBIX MPEICTABICHUNA O TTPOUCXOKICHUN
CoJHEYHOM CUCTEMBEI

AcTtpodusnka u 3BE3qHasT acTpoHOMUS (7 4acoB)

17/1

Mertoip acTpoU3NUECKUX UCCIeI0BaHUN 1 [TpuHIMI NEHCTBUS U YCTPOMCTBO TEJIECKOMOB, PEPPaKTOPOB U PEPIIEKTOPOB.
Pamunoreneckonsl u paguonHTepdepoMeTpsl

MemanpeomemHubie. BbISIBIATH IPOOJIEMY, C JOCTATOYHOM MOJHOTOM ¥ TOYHOCTBIO BBIPAXaTh CBOU MBICJIN; BBIJICNIATh U OCO3HABATh TO, YTO
y’K€ YCBOEHO B Kypce (PM3UKHU U YTO elIE MOAJISKUT YCBOCHHUIO, OLICHUBATh KAYECTBO U YPOBEHb YCBOEHUS MaTepHaa; aHaIM3upoBaTh U
CHUHTE3MPOBATh 3HAHUS, YCTAHABIMBATh IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTD JIOTHYECKYIO 1IETIb PACCYXKAEHUH, CTPYKTYpPUPOBATh
3HaHUS

AuyHocmHuwle. POPMUPOBAHUE YMEHUS BECTU AUAJIOL C YUUTEIEM U OJJHOKIACCHUKAMHU Ha OCHOBE PABHOIPABHBIX OTHOIIEHUI U B3aUMHOIO
YBa)KEHHsI; OCO3HAHUE LIEHHOCTH HAay4YHbIX 3HaHUH JUI OOBSICHEHUS SBJICHUIN OKpYXAIOIEro Mupa

npeomennble. HAyUUThCsl OOBIACHATH YCTPOUCTBO pedpakTopa U pediexTopa; yMeTh GOPMYINPOBATH IPUHIIHI ACHCTBUSL
pasmoTeNecKoNa; HaydYUThCsl OOBSICHITh 3HAaU€HUE NMOHATHA "pa3peliaronas crnocoOHoCTs"

18/2

Connue 1 Omnpenenenne ocHOBHBIX XapakTepucTuk ConHua. CTpoeHue CONHEUHOM
aTMoc¢epbl. 3aKOHBI U3Ty4eHUs a0COJIIOTHO TBEPAOTO Teja U TeMIleparypa
dorocdeps! u nareH. [IposiBiIeHnEe CONHEYHOIN aKTUBHOCTH U €€ BIIMSHHUE Ha
KIUMat ¥ onochepy 3emuaun

MemanpeOMemele: C JOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKATh CBOU MBICJIN, ,Z[O6LIBE[TB HCEAOCTArOUIYIO I/IH(I)OpMaI_II/IIO C IIOMOIIIBIO
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BOIIPOCOB; OCO3HABATH CAMOTO CE0sI KaK JIBUXKYIIYIO CHITy CBOETO HAy4Y€HHSs, CBOIO CLIOCOOHOCTH K MPEO0ICHUIO IPENSTCTBUN U
CaMOKOPPEKIIMH, COCTABIIATH IUIaH PEIICHHS 33]]a4l, CAMOCTOSITENIbHO UCTIPABIIATh OIIMOKHU; CO31aBaTh, IPUMEHSTh U MPEOOPa30BBIBATH
3HAKH U CUMBOJIBI, MOJICIIA M CXEMBI JUIS PEeLIeHUs] Y4eOHBIX U TO3HABATEIBHBIX 33/1a4, BBIICIATH U KJIACCH(PUIIMPOBATH CYIIECTBEHHBIC
XapaKTePUCTHKU 00BEKTa

JuYHOCmHble. POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
0O0IIeCTBEHHOH MPAKTHKH; UCIOJIH30BaHNE TPUOOPETEHHBIX 3HAHHUM 151 OOBSICHEHHUS SIBIICHHI, HA0JII0JaeMbIX B TIOBCEAHEBHOM KU3HH
npeomemHble. yMETh ONMCHIBATh CTPOCHHE M COCTAB COJTHEYHOU aTMOC(Ephl; HAYYUTHCS OOBSICHATH 3HAUCHUE MOHATHUS "COTHEUHAs
AKTUBHOCTH'" U €€ BIUSHUE Ha MPOIIECCHl Ha 3emiie

19/3

BryTpeHHee cTpoeHre U HCTOYHUK YHEPTUH 1 Pacuér remneparypsl BuHyTpu ConHua. TepmosiepHbIii HCTOYHUK 3HEPTUN
Connua Connua u nepenoc suepruu BHyTpu CosiHia. HabmroaeHust coHeuHbIX
HEHUTPUHO

MemanpeomemHble. NCTIONB30BaTh aICKBATHBIE SI3bIKOBBIE CPEICTBA JIJIsl OTOOpakeHUsI HHpOopMalnK B (JOpME PEUEBBIX BHICKa3bIBAHUH C
Le/TbI0 TUTAaHWPOBAHHUS, KOHTPOJIS U CAMOOIIEHKH; OCO3HABaTh CaMOro ce0sl Kak JBUKYIIYIO CHITY CBOETO Hay4yeHHsl, CBOIO CIIOCOOHOCTH K
MIPEO0I0JICHUIO MPEMATCTBUA U CAMOKOPPEKITNN; OOBACHITH (PU3UIECKUE TIPOIECCHI, CBSI3M U OTHOIIICHUS, BBISBIISIEMBIC B IIPOIIECCE
HU3yYEHUS JAHHOUW TEMBbI

auynocmuwle. GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0011eCTBEHHOW MTPAKTUKHU

npeomemmbsle. yMETh OIMCHIBATh BHYTpeHHee cTpoeHne CoHIa; 3HAaTh, YTO TEPMOSIAEPHBIEC PEAKIIUU SABIISIIOTCS HCTOYHUKOM COJIHEYHOU
SHEPruM; HAYYUThCA 0OBICHATH 3HAYEHUE UCCIIeI0BAaHUIN COTHEYHBIX HEUTPUHO

20/4

OcHOBHBIE XapaKTEPUCTUKH 3BE3]T 1 Omnpenenenre OCHOBHBIX XapaKTepUCTUK 3BE3N. CrekTpanbHas KiaccupuKaims
3B&31. JmarpamMmma "crieKTp-CBETUMOCTD" U pacnpeneieHue 38€3/] Ha Held. CBsI3b
MaccChl CO CBETUMOCTBIO 3BE3/1 INIABHOM MOCIEI0BATEIbHOCTH. 3BE3/IbI, KpAaCHbBIE
TUTAHTBI, CBEPXTUTAHTHI U O€Jble KapIHKU

MemanpeomemHuple. C TOCTATOYHON MOJHOTOW U TOYHOCTHIO BBIPAXKATh CBOM MBICIIA B COOTBETCTBUH C 33JIla4aMH U YCIOBUSMH
KOMMYHHUKAIUH, CITYIIaTh ¥ BCTYNATh B AUAJIOT, Y9aCTBOBATh B KOJUICKTUBHOM OOCYKJICHHH MPOOJIEMBI; 0CO3HABATh CAMOT0 ce0s KaK
JBUKYIIYIO CHITY CBOETO Hay4eHHs, CBOIO CIIOCOOHOCTH K MPEOJ0ICHHIO MPENSTCTBUI U CAMOKOPPEKIIUU; CHCTEMHO MBICIHTb, CO3aBaTh,
MIPUMEHSTH U TPE0OPa3OBbIBATh 3HAKW U CHMBOJIBI JUIs PEIlIeHUs] y4eOHBIX U TTO3HABATENbHBIX 3a/1a4

auynocmuule. GOPMUPOBAHUE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I1IeCTBEHHOM MTPAKTUKHU

npeomemmuble. HAYIUTHCS OOBSICHATH CBSI3b MEXKIY 3BE3THON BEIMYMHON M CBETUMOCTBIO 3BE3/Ibl; YMETh OMUCHIBAThH CIIEKTPATbHbBIC
KJIacChl 3BE3/1; YMETh MOJIb30BaThCS AMArPAMMOM "CIIEKTP-CBETUMOCTh"; YMETh OIUCHIBATh CTPOCHHE 3BE3]T TJIABHOM MOCIIEI0BATEIBHOCTH,
TUTAHTOB M CBEPXTUTAHTOB

21/5

benble kapauky, HEUTPOHHBIE 3BE3 /LI, 1 OcoGeHHOCTH CTpOEHUS OeNbIX KapJIuKoB U npezaen Yanapacekapa Ha UX Maccy.
4yépHbIE AbIPHL. JIBOMHBIE, KPaTHBIC U [Tynbcapsl 1 HeliTpoHHbIE 3BE3/b1. [TonaTHE uépHOM ABIpHL. Habmronenus
IIEPEMEHHBIE 3BE3/IBI JIBOMHBIX 3BE3] U ompeneneHue ux macc. [lynscupyromue nepeMeHHbIe 3BE3/bL.
Iedenns! 1 cBsA3b NepuoJia Myabcaliid CO CBEeTUMOCTBIO Y HUX
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MemanpeomemHple. C TOCTATOYHOMN MOJTHOTOM U TOYHOCTBIO BBIPa’KaTh CBOM MBICIIM B COOTBETCTBUM C 3aJla4aMU U YCIOBUSIMHU
KOMMYHHMKAIIMH; IJIAHUPOBATh U IPOTHO3UPOBATH PE3YNbTAT; AaHAIU3UPOBATh U CUHTE3UPOBATh 3HAHMSI, YCTaHABIMBATh IPUUMHHO -
CJIEICTBEHHBIE CBSA3H, CTPOUTH JIOTUUECKYIO LIETIb PACCYXKIEHUHN, CTPYKTYPUPOBATh 3HAHUS

JuYHOCcmHble. POPMUPOBAHUE YCTOMYMBOW MOTHBAIMH K TPUOOPETEHUIO HOBBIX 3HAHUN M MPAKTHYECKUX YMEHHH

npeomemHble. HAYIUTHCS OMMCHIBATH CTPOCHHE OEJBIX KapJIMKOB, HEHTPOHHBIX 3BE3I, MyIHCAPOB U YEPHBIX JBIP; YMETHh (POPMYINPOBATH
onpejiesieHue NoHATUM "BoiHbIe 3BE€3/1b1", "KpaTHbIE 3BE3/1b1", ""3aTMEHHO-TIEpEMEHHbIE 3BE3/1b1", ""MyJIbCHPYIONINE IEPEMEHHBIE 3BE3]IbI"

22/6

HoBble u cBEpXHOBBIE 3BE3/1BI 1 Habntonaembie nposiBieHNs B3pbIBOB HOBBIX U CBEPXHOBBIX 3BE3]1. CBOiiCTBa
OCTaTKOB B3PBIBOB CBEPXHOBBIX 3BE3]

MemanpeomenmHple. OCO3HAHHO MJIAHUPOBATh U PETYIUPOBATh CBOIO J€SITENILHOCTD, BBISBIATH MPOOIEMBbI, BIAETh YCTHOW U MUChbMEHHON
peubto; popMUpPOBATH LEJIEN0IaraHie Kak IOCTaHOBKY y4e€OHOM 3a/1adl Ha OCHOBE COOTHECEHMSI TOTO, YTO YK€ U3BECTHO U YCBOEHO
y4auuMmcsi, ¥ TOro, 4TO €I1€ HEU3BECTHO; CAMOCTOSITENILHO BBIAEIAThH MO3HABATEIbHYIO 1IE€Ib, YCTAHABIMBATH MPUYHUHHO -CJIECTBEHHBIE
CBSI31, OOBSCHATH Pa3JINYHBIC SIBJICHUS HA OCHOBE (DU3UYECKON TEOpUHU

auunocmuule. GOpMUPOBAHNE MOTHUBAIIMH B U3YUCHHUH HAYK O TIPUPO/IE, YOSIKKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS TTPUPO/IBI
npeomemHuole. HAYIUTHCS (HOPMYTUPOBATH OTIPEIEICHIE TIOHATHI "HOBast 3Be3/1a", ""cBepXHOBAas 3Be3/1a"; yMETh OOBSCHATH MPUINHBI
BCHBIIIEK HOBBIX U CBEPXHOBBIX 3BE3/T; YMETh (DOPMYIHPOBATH PA3JIMUMs CBEPXHOBBIX EPBOTO U BTOPOTO THUMA

23/7

OBOJIIOIMSA 3BE3] 1 JKu3Hb 3BE311 pa3IM4YHONA MACChl M €€ OTpaXKEHHUE Ha JuarpaMme ' CIeKTp-
CBETUMOCTH". ['paBUTAIIMOHHBIN KOJUIATIC U B3PBIB OCJIOT0 KapJIMKa B JBOMHON
CHUCTEME M3-3a IEPETEKAHNs Ha HETO BEILECTBA 3BE3/1bl-KOMITIAHBOHA.
['paBUTALIMOHHBIN KOJUIAIC Spa MACCUBHOM 3BE3/1bl B KOHIIE €€ )KU3HU. O1ieHKa
BO3pacTa 3BE3/IHBIX CKOIUICHUN

MemanpeOMemnble . BBISIBJIATDH HpO6J'IeMy, C I[OCT&TO‘IHOI‘/'I MMOJIHOTOM M TOYHOCTBIO BbIpaXXaTb CBOU MBICJIU, BBIJCIIATE U OCO3HABAaTh TO, YTO
YK€ YCBOCHO B KypcCE (bI/I3I/IKI/I U YTO ellé MOAICIKUT YCBOCHHUIO, OCHHUBATh KA4YC€CTBO U YPOBCHb YCBOCHH MaTCpHraia;, aHAJIN3UPOBaTh U
CUHTC3UPOBATh 3HAHM, YCTaAHABJINBATh IIPUYINHHO-CIICACTBEHHBIC CBA3H, CTPOUTDH JIOTHYCCKYIO L CIIb paCCY)I(,I[eHI/Iﬁ, CTPYKTYPHPOBATH
3HaHHUA

JIUYHOCMHbIE. (bOpMI/IpOBaHI/Ie YMCHHA BECTU AUAJTIOI C YYHUTECIIEM U OAHOKIIACCHUKAaMU Ha OCHOBE paBHOIIPABHBIX OTHONIICHUH ¥ B3aUMHOTI'O
YBAKCHHSA, OCO3HAHNUEC HCHHOCTHU HAYUYHbIX 3HAHUM T 00BACHEHMS SIBJICHUI OKpYyKarumero Mupa

npedmemubte: YMETH q)OpMy.]'II/IpOBaTB OIpCACIICHUC ITIOHATUA "HpOTOSBGSI[a"; HAaYUYUTBHCA OIMUCBHIBATH 3BOJIFOIIHUIO 3Bé3,[[; 3HAaTh, KaK
OIIPCACIIAIOT BO3pPACT 3BE3JIHOTO CKOIIJICHUS

Muneunslii myTth (3 yaca)

24/1

T'a3 u ie1e B ["anakTuke 1 Habmtoiaembie xapakTepUCTUKU OTpaXaTeIbHBIX U TU(D(Y3HBIX TYMAaHHOCTEH.
Pacrnipenenenne ux Bomu3u miaockoct [anaktuku. CrupanbHas CTPYKTypa
I'amakTnkn

MemanpeOMemete: CJIylIaTb, BCTYIIATh B JUAJIOT, YHaCTBOBATh B KOJUICKTUBHOM O6CY)KI[€HI/II/I HpO6J'IeMBI; (1)OpMI/IpOBaTL OECIICIIOIaranuc
KaK IIOCTaAHOBKY y‘Ie6H01>i 3aauv Ha OCHOBE COOTHCECCHUA TOI'O, YTO YK€ U3BCCTHO U YCBOCHO yUalllUMCs, U TOT'O, UTO emé HCHU3BCCTHO,
CaMOCTOATCIIbHO BBIACIIATH MMO3HABATCIIBHYIO IICJIb, YCTAHABJIMBATE NPUYNHHO-CJICACTBCHHBIC CBA3U

JIUYHOCMHDblE. (I)OpMI/IpOBaHI/Ie yCTOﬁ‘-IPIBOFO HHTCPECA K U3YYCHUIO HOBOT'O




/o

Hara
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yp JacoB p yp

npeomemuble. HAYIUTHCS OOBSCHATH IPUYNHBI CBEUCHUS TU(PY3HBIX TYMAHHOCTEH; 3HATH, KaK 00Pa3yloTCs OTpaKaTeIbHbIE TYMAHHOCTH

25/2

Paccesnnble 1 mapoBble 3BE3IHBIE 1 Habitonaemble cBolicTBa CKOIUIEHUH U UX pacipeneneHue B ['anakruke
CKOILJICHUS

MemanpeomentHble. NCTIONB30BaTh aJIEKBaTHBIE SI3IKOBBIC CPECTBA ISl OTOOpaXKeHUsT MHPOPMAaLUU B pOpME peUeBHIX BHICKa3bIBaHUI C
LeJIBIO IUTAHUPOBAHMSI, KOHTPOJISI U CAMOOLIEHKH; OCO3HABATh CAMOI'0 Ce0s KaK JABHXKYIIYIO CHIIy CBOEIO Hay4€HUs, CBOIO CIIOCOOHOCTh K
MIPEO0JIOJICHUIO IPETATCTBUN U CAMOKOPPEKLINU; OOBSICHATH IPOLIECCHI, CBSI3U U OTHOLLEHHUS, BHISBIISIEMbBIE B ITPOLIECCE U3YUEHMSI TaHHOM
TEMBI

Juynocmuele. GOPMUPOBAHNE MOTHUBALIMY B U3YUYEHUU HAYK O IPUPO/IE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS MPUPOIbI
npeomemmusle. yMETH ONUCHIBATh CTPOECHUE PACCESTHHBIX M MIAPOBBIX 3BE3IHBIX CKOIUICHUN

26/3

CepxmaccuBHas 4y€pHas Jplpa B LIEHTpe 1 Habmonenue 3a aBmxeHneM 3BE3] B LIeHTpe ['anakTuku B UH(ppaKkpacHbII
MiteqHoro mytu teneckon. OneHka Macchl ¥ pa3MepoB YEPHOM AbIPHI IO ABUKEHUIO OTAEIBHBIX
3BE3]T

MemanpeomemHsle. BHISBIATH TPOOJIEMY, HHUIIMATHBHO COTPYIHUYATH B MIOMCKE U cOOpe HH(pOpMAIUH s e€ pa3pelIeHus;, BRIACIATh U
0CO3HABaTh TO, YTO YK€ YCBOCHO H UYTO €IIE MOJIKUT YCBOCHUIO, OIICHUBATH KAYeCTBO M YPOBEHb YCBOCHUS MaTepHaia; aHATU3UPOBaTh U
CUHTC3UPOBATH 3HAHM, YCTAHABJINBATh IPUINHHO-CIICACTBEHHBIC CBA3H, CTPOUTDH JIOTUYCCKYIO ICTIb paccymjleHm?I, BBIIBUI'aTh U
000CHOBBIBATh TUTIOTE3BI

JUYHOCmHble. POPMUPOBAHUE LIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKHU H
00111eCTBEHHON MTPAKTUKHU

npeomemHble. 3HaTh, KaK OOHAPYKUIIH CBEPXMACCHBHYIO YEPHYIO JBIPY B IIeHTpe ['anakTuku

I"ayakTiku (3 gaca)

27/1 Kiaccudukanus rajakTuk 1 Turmbl ralakTUK ¥ UX cBoMicTBa. KpacHoe cMeleHne U onpeielieHHe pacCTOSTHUN
JI0 TaJakTUK. 3akoH Xab0ma. Bpaiienue rajakTuk U cojep)kaHue TEMHON
MaTepuu B HUX
MemanpeomemHble. NCTIONb30BaTh aICKBATHBIE I3bIKOBBIE CPEICTBA ISl OTOOpakeHUsI HHPOpMaIHK B (JOpME PEUEBBIX BHICKa3bIBAHUH C
LIETTBI0 TUIAHUPOBAHUS, KOHTPOJIS U CAMOOIICHKH; 0CO3HABATh CaMOT0 ce0s1 KaK ABMXKYIIYIO CHITy CBOETO HAY4YEeHHsI, CBOIO CITIOCOOHOCTH K
MIPEOJIONICHUIO IPETSATCTBUN U CAMOKOPPEKIINH; OOBSACHATH MPOIECCHI, CBS3U U OTHOILICHUS, BRISIBIIIEMbIE B IPOLIECCE U3YYEHUS JAHHON
TEMBI
JuyHocmuple. GOPMUPOBAHNE MOTHUBALIUY B U3YUYEHUHU HAYK O TIPUPO/JIE, YOSKAEHHOCTU B BO3MOKHOCTH MTO3HAHUS IPUPOIbI
npeomemuble. HAYIUTHCS OMKUCHIBATH AJUTMIITUYECKHE, CIIMPalIbHBIE U HETIPaBIIIbHbIE TaTaKTHKU; YMETh (hOpMyIUpOBaTh 3aKOH Xab0a;
3HATh CIIOCOOBI ONPEACTICHUS MacChl TaTaKTUK
28/2 AKTHBHBIE TAJIAKTUKHU U KBa3aphbl | 1 | [Ipupona aktuBHOCTH ranakTuk. [Ipupona kBazapoB

MemanpeOMemnble: CJIylIaTb, BCTYIIATh B JUAJIOT, YHaCTBOBATh B KOJUICKTUBHOM O6CY)KI[€HI/II/I HpO6J'IeMBI; (I)OpMI/IpOBaTL OCJICIIOIaranuc
KaK IIOCTaAHOBKY y‘Ie6H0ﬁ 3aa4 Ha OCHOBE COOTHECCHUA TOI'O, YTO YK€ U3BCCTHO U YCBOCHO yUalllUMCs, U TOT'O, UTO emé HCHU3BCCTHO,
CaMOCTOATCIIbHO BBIACIIATH MO3HABATCIIbHYIO IICJIb, YCTAHABJIMBATE MPUYNHHO-CJICACTBCHHBIC CBA3U

JIUYHOCMHblE. (I)OpMI/IpOBaHI/Ie CaMOCTOATCIIBHOCTHU B HpI/IO6pCTeHI/II/I HOBBIX 3HAHHUI U MPaAKTUYCCKUX yMCHHﬁ; (I)OpMI/IpOBaHI/Ie HAaBBIKOB
O606H.[CHI/I${ 1 CUCTCMATU3allUU TCOPECTUICCKOI'O MaTCpurajia




No Hara Kosn-Bo
Tema ypoka Copnepixanue ypoka
/o IJIaH (baKT 4acoB
npeomenHble. yMETh OOBIACHATH IPUPO/IY AKTUBHOCTH TAIAKTUK; HAYYUTHCS (POPMYIIMPOBATH 3HAUEHUE MOHATHS "KBa3ap" U yMETh
OIMCBIBATH €T0 (PU3MUYECKYIO TPUPOTY
29/3 CkormieHus rajJakTHK 1 [Ipupona ckomieHni 1 poap TEMHOM MaTepUM B HUX. MEXTalakTHUECKUM ra3 U

PEHTIE€HOBCKOE M3IIyYeHHE OT Hero. Sluencras CTpyKTypa pacnpeneacHus
raJlakTUK U CKOIUIEHHH BO BceneHHou

Mmemanpeomemmuple. HOpMUPOBATH yIeOHOE COTPYAHUYECTBO C YUUTENIEM U CBEPCTHHKAMHU; (OPMHUPOBATH LIEIENOIAraHue KaK
MIOCTAaHOBKY y4eOHOI! 3a1aull Ha OCHOBE COOTHECEHUSI TOTO, YTO YK€ M3BECTHO M YCBOEHO YJaIIMMCS, U TOTO, YTO €& HEM3BECTHO;
BBIJCIIATH 1N q)OpMy.]'II/IpOBaTI) MO3HABATCIIbHYIO II€JIb, UCKATh U BBIACIATH HGO6XOI[I/IMYIO I/IH(l)OpMaHI/II-O, CJICIOBATH AJITOPUTMY
JEeSATEITbHOCTH

AuyHocmuple. GopMUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHOM MPAKTUKU

npeomenmHble. yMETh OOBICHATH MPUPOJTY CKOTUICHHUH TaJIAKTHK, MX PEHTTEHOBCKOTO M3ITyYCHUS

Ctpoenue u 3Bororust Beenennoii (2 gaca)
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Koneunocts u 0eckoHeuHOCTH Beenennoi 1 CBs13b 3aKOHA BCEMUPHOI'O TATOTEHUS C IIPEICTABICHUSIMH O KOHEYHOCTH U
o6eckoneuHocT Beenennoii. @oToMerpruueckuii mapagokc. HeobxoaumocTtsb
00111e TeOPHH OTHOCUTEIHHOCTH ISl IIOCTPOCHMS MOJieTu Beenennoit

MemanpeomemHple. C TOCTATOYHOM MOJTHOTOM U TOYHOCTHIO BHIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33Jja4aMU U YCIIOBUSIMHU
KOMMYHHMKAIIIH, CIYIIaTh U BCTYNATh B IMAJIOT, yYaCTBOBATh B KOJIJIEKTUBHOM OOCYKJIEHUU MPOOIEeMbl; BBIIOIHATH IEHCTBUS IO 00pasiy,
OIICHUBATh U KOPPEKTUPOBAThH JEHCTBUS B COOTBETCTBUHU C 3TAJOHOM; CHCTEMHO MBICIHTb, CO3/1aBaTh, IPUMEHATH U MPeoOpa3oBHIBATH
3HAKU ¥ CHMBOJIBI JJIs1 pelIeHUs y4eOHbIX U TIO3HABaTEIbHBIX 3a7a4

JuyHocmuule. GOPMUPOBAHUE 1IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U
0OLIECTBEHHON MPAaKTUKH; POpMUPOBaHUE YOSKIEHHOCTU B IPUMEHUMOCTH 3aKOHOB (DU3UKH K peaibHbIM SBJICHHUIM

npeomemmuole. HayduTHCS GOPMYIUPOBATH 3HAUCHUE MOHATUA ""POTOMETPUUECKH MapagoKe"; yMeTh OOBACHAThH CBA3b 3aKOHA
BCEMUPHOTO TATOTEHUS C MPEACTABICHUSIMHU O KOHEUHOCTH U OeckoHeuyHOCTH BeeneHHoM; 3HaTh HE0OX0AUMOCTh O0IIel TEOpUn
OTHOCHUTEJILHOCTH JIs MOCTPOeHMsI Moenu Beenennoit

31/2

Mopens "ropsiueit Becenennoit" 1 CBsi3b cpeliHEl MIIIOTHOCTU MAaTEPUU C 3aKOHOM PaclIUPEHUs U TEOMETpUen
Bcenennoii. Pannyc u Bo3zpact Beenennoit

MemanpeomemHuole. BbISIBIATH IPO0JIeMy, MHULIMATUBHO COTPYJHUYATh B MOKMCKE U cOope nH(opMauu 1iis € pa3pelieHus; BbIACIATh U
0CO3HaBaTh TO, YTO YK€ YCBOCHO U YTO €UIE MOJUIEKUT YCBOCHHIO, OLICHUBATh KAUE€CTBO U YPOBEHb YCBOCHUS MaTepHaia; aHAIM3UpoBaTh U
CHUHTE3UPOBATh 3HAHUS, YCTAaHABIMBATh IPUYUHHO-CIICJCTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKYIO LIETIb PACCYKIEHUH, BBIIBUTaTh U
000CHOBBIBATh TUIOTE3BI

auynocmuwle. OPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
0O0I11eCTBEHHOH NMPaKTHKH

npeomemmuble. HAyIuThCsl POPMYIIMPOBATH 3HAUEHHE MOHATUH "ropsiuast Beenennas", "MeraraigakTuka'; yMeTb ONMCHIBATh
KOCMOJIOTHYECKHE MoJienn Beenennoi

CoBpeMeHHbIe TPoOIIeMbl acTpoHOMHUH (3 Yaca)
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YckopeHHoe pacimupenue BeeneHHon u 1 Bxnan Témuoi matepun B maccy Beenennoii. HabmtoneHne cBepXHOBBIX 3BE3]] B
TEMHAas SHEPTHUst JANEKUX FAJIAKTUKAaX U OTKPBITUE YCKOPEHHOTO pacliupeHust BeeneHHon.
[Ipupona cuabl BCEMUPHOTO OTTAJIKHUBAaHUS

MemanpeomentHble. BBISIBISATH IPOOJIEMY, HHULIMATUBHO COTPYJHUYATH B MOKMCKE U cOope nHpopMamu 1yis €€ pa3pelieHus; BBIICIATh U
0CO3HaBaTh TO, YTO YXKE YCBOCHO B Kypce (PM3UKH H YTO €& MOJISKUT YCBOCHUIO, OIICHUBATH KAYECTBO U YPOBEHb YCBOCHHS MaTEpUaa;
AQHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKYIO LIETIb PACCYKICHHM,
BBIJIBUTAaTh U 0OOCHOBBIBAThH TUIIOTE3bI

AuYHOCmHble. POPMUPOBAHUE LIEJIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
0OLIECTBEHHOMN MPAKTUKU

npeomemmuble. HAyIUThCS ONMCHIBATh SBJICHUE YCKOPEHHOIO pacliupeHus: BeeneHHOM; 3HaTh, YTO y4E€HBIE TOHUMAOT 110 TEMHOU
SHeprueil; 3HaTh GU3NYECKUI CMBICT KOCMOJIOTUYECKOM MOCTOSIHHOM B YypaBHEHUH DHWHIITEHA

33/2

OOGnHapyxeHue TIaHeT y APYTuX 3BE3] 1 HeBuaumeie ciyTHUKH y 3BE31. MeTOIbI OOHAPYKEHUS SK30TUTAHET.
DK30IIJIAHETHI C YCIOBHUSIMU, OJIAarONPUSTHBIMU IS KU3HU

MemanpeomemHple. BHISBIATH TPOOJIEMY, MHUIIMATHBHO COTPYIHUYATH B MIOMCKE U cOOpe HH(pOpMAIUH s e€ pa3pelIeHus; BRIACIATh U
OCO3HABAaTh TO, YTO YK€ YCBOCHO B Kypce (DM3UKHU U UTO el TOJUICKUT YCBOCHHIO, OIICHUBATH KAY€CTBO ¥ YPOBEHb YCBOCHUS MaTepHala;
AHAJIIM3UPOBATE U CUHTC3UPOBATh 3HAHUS, YCTAHABJIMBATDh IPUYUHHO-CJICACTBCHHLIC CBA3U, CTPOUTDH JIOTUYCCKYIO LICIIb paccymzleHm?I,
BBIJIBUTaTh U 00OCHOBBIBATH THITOTE3bI

JuYHOCmHble. POPMUPOBAHUE [IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKHU H
00111eCTBEHHOW MTPAKTUKHU

npeomenmHble. yMETh OMMCHIBATH METOIbI OOHAPYKEHHSI SK30TUTAHET

34/3

[Touck xu3Hu U pazyma Bo BeeneHHoit 1 Pa3BuTue npeacTaBieHUi 0 CylIeCTBOBAaHUY XU3HU BO Beenennoi. @opmyna
Hpetika u yncno nuBuin3anuii B ['anaktuke. [Touck curaansoB 0T BHE3EMHBIX
UBUJIN3AIUH U [10/1a4a CUTHAJIOB UM

MemanpeomemHubie. BbISIBIATH IPO0JIeMy, MHULIMATUBHO COTPYJHUYATh B NOMCKE U cOope nH(opMauu i € pa3pelieHus; BbIAEIATh U
0CO3HaBaTh TO, YTO YK€ YCBOCHO B Kypce (PM3UKH U YTO elE MOAJIECKUT YCBOCHUIO, OLICHUBATh KAU€CTBO U YPOBEHb YCBOSHHS MaTepUana;
aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAaHABIMBATh IPUYMHHO-CIIEICTBEHHbIE CBA3H, CTPOUTH JIOTHYECKYIO LIEIb PACCYKICHHH,
BBIIBUT'aTh U 00OCHOBBIBATH I'MIIOTE3bI

AuYHOCcmHwle. POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
00I11eCTBEHHOH NMPaKTHKH; (POPMHUPOBAHNE HABBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS

npeomemmble. HAyduThCsl POPMYIIMPOBATH MPOOIEMBI TOUCKA BHE3EMHBIX yYuUGUIU3AYULL; YMETh 00BICHATH (hopmyny [pelika
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IToBTOpEHHE 1
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I"'on0oBast KOHTpoOJIbHAs paboTa 1




