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Pabouass mporpamma no acrponomum kK Kypcy B.M. Yapyruna pas 10-11
kjJaccoB (PI'OC) IosicHUTeIbHAA 3aNIHCKA

PabGouass mporpammMa mo acTpoHOMHHU pa3paboTaHa MPUMEHUTEIBHO K Y4EOHOM
MporpaMmMe Mo acCTPOHOMUU JJIsi 00111€00pa30BaTeNbHBIX YUPEKICHUN acTpoHomus 10-
11 xnacc aBtop B. M. Uypykun, M. Ilpoceemenue, 2017 roa, koaudecTBO 4acoB 34- 1
4yac B HEJEN0 BO BTOpoM nonyroauu 10 kimacc u 1 yac B HEAEII0 BO BTOPOM MOJIYTOAUU
B 11 knacce OCHOBOM JU1s1 TaHHOTO Kypca cTaiy MaTepuaisl PenepaibHOro KOMIOHEHTA
rOCy/IapCTBEHHOT'O CTaHAapTa OCHOBHOI'O 00Iero oO0pa3oBaHMs B KOTOPBIX CTaHAApPT
OPUECHTHPOBAH HE TOJHKO HAa 3HAHUEBBIM HO U B MEPBYIO 0YEPE/Ib HA ICATEIHHOCTHBIM
KOMIIOHEHT 00pa30BaHUsS 4YTO TIO3BOJISIET TOBBICUTH MOTHUBAIMIO OOYYEHHS B
HauOOJBIIeH CcTeneHn peann3oBaTh crniocoOHocTu Pabodast mporpamma cocTaBiieHa B
COOTBETCTBUH C:

e mpukazoM MunucrepcTBa o0pazoBanus U Hayku PD ot 29 utonst 2017 r. Ne 613
"O BHecCeHHMHM HW3MEHEHUN B (eaepaibHbI TOCYNapCTBEHHBINH 00pa30BaTEIbHBIN
CTaHJApT, YTBEPKAEHHBIN npukazoM MuHuctepcTBa oOpasoBanus U Hayku PD ot 17
mas 2012 r. Ne 413",

e mpukazoM MunuctepcTBa oopazoBanus 1 Hayku PO ot 20 uronst 2017 r. Ne 581
"O BHeceHMM M3MEHEHUU B (eaepaibHbIil NepeueHb Y4eOHUKOB, PEKOMEHYEMBIX K
UCIIOJIb30BAHUIO TPU peaTH3allMd HUMEIOIIMX TOCYIapCTBEHHYIO aKKPEIUTAILUIO
o0pa3oBaTeIbHBIX MPOrPaMM HAYaJIBHOT'O OOIIEro, OCHOBHOTO OOIIET0, CpPEIHEro
o01rero 00pa3oBaHusi, yTBEpKAEHHBINA TpUKa3oM MUHHCTEPCTBAa 00pa30BaHUS U HAYKU
P® ot 31 maprta 2014 1. Ne 253";

e muchbMOoM MunucTepcTBa o0pa3zoBanus U Hayku P® ot 20 utons 2017 r. Ne TC-
194/08 "O6 opranuzanuu u3ydeHus yueOHoro npeamera "Actponomus';

e npuMepHOH pabodeit mporpammoi mo npeamery (ActpoHomus. Merogudeckoe
nocobue 10—11kmaccel. ba3oBblii  ypoBeHb: yueb. mocoOue I yduTenen
o01eo0pa3oBaTeNbHBIX opranu3aiuii / moa pea. B. M. Uapyruna.—M.: [Ipoceemnienue,
2017)

e mpukazoM MuHuctepcTBa obpazoBanus u Hayku PD ot 29 uronst 2017 1. Ne 613
"O BHeceHMHM W3MEHEHUN B (eaepalbHbIi TOCYNapCTBEHHBINH 00pa30BaTEIbHBIN
CTaHJapT, YTBEPKAEHHBIM NprKa3oM MuHucTepcTBa 00pa3zoBanus U Hayku P® ot 17
Mmas 2012 r. Ne 413",

e mpukazoM MunuctepcTBa oopazoBanus u Hayku PO ot 20 urons 2017 r. Ne 581
"O BHeceHMHM W3MEHEHUW B (pepepaibHBIN TEepeueHb YIeOHWKOB, PEKOMEHYEMBIX K
WCIOJIB30BAaHUIO TIPU peaju3allid HMMEIIHUX TOCYAapCTBEHHYIO aKKPEIUTALUI0
o0pa3oBaTeIpbHBIX MPOrpaMM HayaIbHOr'O OOIIEr0, OCHOBHOTO OOILEro, CpPEeaHEro
o01mero 00pa3oBanHusi, yTBEPKAEHHBIA TPUKa30M MHUHHCTEPCTBAa 00pa30BaHUS U HAYKU
P® ot 31 maprta 2014 1. Ne 253";

e mucbMoM MunuctepcTBa oopa3zoBanus U Hayku P® ot 20 utonst 2017 r. Ne TC-
194/08 "OO0 opranuzanuu u3ydeHus yueoHoro npeamera "ActpoHomus';

e npuMepHO pabouelt mporpammoit no npeamery (ActpoHomus. Meroguueckoe
nocoobue 10—11kmaccel. ba3oBbiii  ypoBeHb: yueb. mocoOue s yuyuTesnen
ob1eobpazoBat. opranu3anuii / moa pea. B. M. Uapyruna.—M.: [Ipocsemienue, 2017).



KonnuecTBo yacoB, OTBOAMMBIX Ha U3yUYEHHE TpeaMeTa: 35.
Mopens npenonaBanus: 1 4 B Henemo B noayroausax 10 u 11 kmaccos.

Y4eOHO-MeTOANYeCKOe U MATEPHATbHO-TEXHHYECKOe 00ecnedeHne
00pa3oBaTeILHOTO MpoIecca

Y4yeOHO-METOIUUECKUN  KOMILJIEKT, HCIOJAB3YEeMbI TIpU  peanu3aiuu  pabodeit
MPOrpaMMBbl:

1. Yapyrun B. M. Actponomus. 10-11 kmaccel: yueO. 1 o061eoOpas3oBar.
opranu3zauuii: 6a3oBbii ypoBenb / B. M. Uapyrun.—M.: IlpocBemenue, 2018.

2. Actponomus. Metonuueckoe nmocodue: 10—11kmaccel. ba3oBelil ypoBeHb: yueO.
nocobue Il yuuTenaed oOmeoOpa3oBaT. opraHuzanuil  / 1mOoJ  pen.
B. M. Yapyruna.—M.: [Ipocsemenue, 2017.

Jlutepartypa:

1. dxuo I'. C. HabntoneHuss U mpakTH4YeCKUe padOThl MO aCTPOHOMHUHU B CpPEIIHEH
mikose. — M.: IIpocBenienue, 1965.

2. MamaxoBa I'. 1., Crpayr E. K. Jlumaktuueckuii maTepuan IO acTPOHOMMH:

[Tocobue s yautens. — M.: [Ipoceemenue, 1984.

Jleutan E. II. [Ilugaktuka actpoHomuu. — M.: Dnutopuan YPCC, 2004.

4, KynukoBckuii [1. I'.  CropaBoyHuk JOOUTENsT acTpOHOMHH / TIOA  Pen.

B. T'. Cypauna. — M.: Dautopuan YPCC, 2002.

ITepenbman S. U. 3anumarenbHas actpoHomus. — M.: BAIIL, 1994.

w
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6. Kimmmumun U. A. Dnementapnas actpoHomusi. — M.: Hayka. I'n. pen. ¢us.-mar.
auT., 1991.
7. Boponuos-BenbsimunoB b. A. Ouepku o Bcenennoit. — M.: Hayka. I'n. pen.

¢bu3z.-mat. nur., 1969.

DeKTpOHHBIE 00pa30BaTEIbLHBIC PECYPCHI:

=

http://www.astronet.ru — Poccwuiickast Acrporomudieckasi CeTb

2. http://afportal.kulichki.net/ — caiiT yuutens ¢Qu3nkum w acTPOHOMHH BBICIICH
kareropuu ['pabuiesuya B. 1.

3. http://myastronomy.ru/ — calT npemojaBarelis AaCTPOHOMHUH, KaHJIHIaTa
nenarorndyeckux Hayk [llatoBckoin H. E.

4. http://www.gomulina.orc.ru/ — caidit  yuwmrens (QHU3UKH H  aCTPOHOMHUU
I'omymunon H. H.

5. http://college.ru/astronomy/course/content/content.html —Otkpsitas ActpoHOMUS
2.6

6. https://www.roscosmos.ru/ —  caiT  TOCYJapCTBEHHOH  KOpHopamuu 0

KOCMHUYECKOM AearenbHocTh Pockocmoc

http://www.planetarium-moscow.ru/ — caii'T MOCKOBCKOTO ILIaHETapHs.

8. http://www.galactic.name/ — actpoHomudeckuii mopran "Mms Manaktuku"

~



https://www.google.com/url?q=http://www.astronet.ru&sa=D&ust=1536839237296000
https://www.google.com/url?q=http://afportal.kulichki.net/&sa=D&ust=1536839237296000
https://www.google.com/url?q=http://myastronomy.ru/&sa=D&ust=1536839237297000
https://www.google.com/url?q=http://www.gomulina.orc.ru/&sa=D&ust=1536839237297000
https://www.google.com/url?q=http://college.ru/astronomy/course/content/content.html&sa=D&ust=1536839237297000
https://www.google.com/url?q=https://www.roscosmos.ru/&sa=D&ust=1536839237298000
https://www.google.com/url?q=http://www.planetarium-moscow.ru/&sa=D&ust=1536839237298000
https://www.google.com/url?q=http://www.galactic.name/&sa=D&ust=1536839237298000

9. http://www.walkinspace.ru/ — mopran "[lyremectsue B kocMoc"

10.https://www.uahirise.org/ru/ — pycckosi3biuHas Bepcus mpoekta "Mapc 06e3
rpaHuL’

11.http://stars.chromeexperiments.com/ — BupTyanbHas SKCKypcus 1o BeeineHHoi

12.https://www.nasa.gov/ — odunmansHbli caliT HanmoHanbHOro yIpaBJICHHS IO
a’POHABTHKE M UCCIEIOBAHUIO KOCMUYECKOTO MTPOCTPAHCTBA

13.bubnunorexka 3IE€KTPOHHBIX HArisgHbIX mnocobuit "Actponomus 9-10", OOO
"duszukon", 2003

14.Stellarium 0.17.0 — snekrponnsiii mnanerapwuii (http://stellarium.org/ru/)

TexHuueckue CpeacCTBa 06quHI/I$I, HarJsIJHbIC ocoous:

TCO (IIK, MyTbTUMEAUIHBINA IPOESKTOP, FIKPaAH)
Mopenb HebecHO cdepbl.

KoMrmuiekT moABMKHBIX KapT 3BE3HOTO Heba.
I'mo6yc 3emn.

['mo6yc Jlynsl.

[ITkOMbHBIA ACTPOHOMUYECKHUM KaJIEHIAPb.

ogkowdE

Ilnanupyembie pe3y/jibTaTbl OCBOCHHUSI Kypca
JINYHOCTHBIMHM pPe3yJIbTaTAMHU OCBOCHHS ACTPOHOMUM ABJIAIOTCH:

® YMEHUE YIPABJIATH CBOEH MO3HABATEIIBHOM JAEATEIbHOCTHIO;

®TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMOOOpa30BaHUIO, Ha
NPOTSKEHUU BCEW JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaAHUIO
KaK yCIIOBHIO YCIIENTHOM podeccnoHanbHON U 00IIeCTBEHHOHN e TeIbHOCTH;

® YMEHUE COTPYAHUYATH C B3POCIBIMU, CBEPCTHUKAMHU, 1E€TbMH MJIAIIETO BO3pacTa
B 00pa3oBaTeNbHOM, Y4eOHO-MCCIICA0BATEILCKOW, MPOSKTHOM H JAPYrUX BHIAX
NEeATEbHOCTH;

¢ ChOPMHUPOBAHHOCTH ~ MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAYKH; OCO3HAHME 3HAYMMOCTH HAyKH, BIIQJICHUS JOCTOBEPHOMU
uH(popMaIeil 0 MepeOBBIX JOCTUKEHUSIX U OTKPBITUSIX MHUPOBOW M OTEYECTBEHHOM
HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;
TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

® YyBCTBO IT'OPAOCTH 32 OTEYECTBEHHYIO KOCMOHABTUKY, TYMaHU3M;

® [10JI0’KUTEJIBHOE OTHOLIEHUE K TPYY, LEJICYCTPEMIIEHHOCTD;

®HKOJIOTUYECKasi KyJbTypa, O€pexHOE OTHOIICHUE K POJIHOM 3eMJie, MPUPOIHBIM
6orarctBam Poccum, Mupa m KocMoca, MTOHMMaHHE OTBETCTBEHHOCTH 3a COCTOSTHUE
MPUPOIHBIX PECYPCOB U Pa3yMHOE MTPUPOAOITOIB30BAHHUE.

MeTaﬂpeIlMeTHLIMI/I pe3yjJdbTaTaMi OCBOCHUA ACTPOHOMHUH SAABJIAIOTCS.

1. OCBOCHUE PETYJISATUBHBIX YHUBEPCAIbHBIX YUYEOHBIX JEUCTBUIA:


https://www.google.com/url?q=http://www.walkinspace.ru/&sa=D&ust=1536839237299000
https://www.google.com/url?q=https://www.uahirise.org/ru/&sa=D&ust=1536839237299000
https://www.google.com/url?q=http://stars.chromeexperiments.com/&sa=D&ust=1536839237299000
https://www.google.com/url?q=https://www.nasa.gov/&sa=D&ust=1536839237300000
https://www.google.com/url?q=http://stellarium.org/ru/&sa=D&ust=1536839237300000

® CaMOCTOSITEJILHO OIpPEAENATh LENU, CTaBUTh U (POPMYyIHpPOBaTH COOCTBEHHbIE
3a/1a4yu B 00pa30BaTeIbHOM EATEIbHOCTH U )KU3HEHHBIX CUTYalLHSIX;

® OIICHUBATH PECYPCHI, B TOM YHCJIE BPEMS U APYrMe HEMATEPHAIbHBIE PECYPCHI,
HE0OXOIUMBbIE JJI TOCTH>KEHHSI IOCTABJIEHHON paHee LIeNu;

® COMOCTABJISATh UMEIOUIUECS BO3MOKHOCTH U HEOOXOAUMBIE JIs1 JOCTUKEHUS 1IeJIN
pecypcl;

® OTIPENIEIIATh HECKOJIBKO ITyTEW TOCTUKEHUS NTOCTABIEHHOMN LETH;

®33/1aBaTh NapaMeTpbl U KPUTEPUHU, IO KOTOPBIM MOKHO ONPEAEIIHTH, YTO LIEJIb
JNOCTUTHYTA;

© CONIOCTABJIATh MOJYYEHHBIA PE3YJIbTAT AECATEIBHOCTH C MOCTABICHHOM 3apaHee
LEJIBIO;

©0CO3HABaTh IOCIEACTBUS JOCTHUKEHUS ITOCTABIECHHOW WLEIU B JEATEIBHOCTH,
COOCTBEHHOM KM3HU U KU3HU OKPYKAIOIIHUX JTIOEH;

1. OCBOCHHUC IMO3HABATCIIbHBIX YHUBCPCAJIIbHBIX y‘{€6HBIX HeﬁCTBHﬁ:

® KPUTUUECKHU OIICHUBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO C PA3HBIX TTO3UIIHH;

e pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B MH(OOPMAIIMOHHBIX HCTOUHHUKAX;

® IICIIOJIB30BaTh pazI4HbIC MOJICTbHO-CXEMaTHUECKHE cpeacTBa JUTSt
IPEACTaBICHUS BBISBICHHBIX B HH(OOPMAIIMOHHBIX UCTOYHUKAX MPOTHUBOPEUHIL;

® OCYIIECTRIISITH Pa3BEPHYTHIM MHOOPMAIIMOHHBINA TIOMCK M CTABUTH HA €TI0 OCHOBE
HOBBIC (YueOHBIC M TI0O3HABATEIBHBIC) 3a1a4H;

®1ICKaTh M HAXOJIUTh O00OIIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4;

® [IPUBOAUTH KPUTUUECKHUE ApPTyMEHTHI KaK B OTHOIIIEHUH COOCTBEHHOTO CYXKICHUS,
TaK U B OTHOILICHUU JECUCTBUM U CYKJEHHUM JIPYroro 4YeIOBEKa;

® AHAJIM3UPOBATH U IPEOOPA30BBIBATH MPOOIEMHO-TIPOTUBOPECUNBBIC CUTYAIINH;

®BBIXOJIUTh 32 PaMKHU y4€OHOTO MpeaMeTa U OCYIICCTBIIATH IeJeHAINpaBICHHBIN
MTOMCK BO3MOYKHOCTH IIIMPOKOTO TIEPEeHOCa CPEACTB U CIIOCOOOB JICHCTBUS,

®BHICTPaMBaTh WHAWBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs
OTPaHUYCHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPAHUYECHUS,

®3aHMMATh pa3HbIC MTO3UIINHU B TTO3HABATEIILHOMN JEITEIIBHOCTH (OBITh YYSHUKOM U
yauTeneM; GopMyaIupoBaTh 00pa30BaTEIIFHBIN 3alPOC M BBITIOIHATH KOHCYJIBTATUBHBIC
(GYHKIIMM CaMOCTOSTENIBHO;, CTaBUTh MpoOieMy W paboTaTh Haa €€ pEIICHUEM;
YIPaBJISITh COBMECTHOM MO3HABATEIILHOMN JEATEILHOCTHIO U OTUUHATHCS );

1. OCBOEHUE KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUYEOHBIX EUCTBUI:

® OCYIIECTBIISITh JIETIOBYI0O KOMMYHHUKAIMI0 KaK CO CBEpPCTHUKAMHU, TaK U C
B3pOCIbIMU (KaK BHYTpU 00pa30BaTebHONW OpPraHU3allly, TaK U 3a €€ IpeiesiaMm);

® [IpU OCYILIECTBICHUU IT'PYNIIOBOM pabOThI OBITh KaK PYKOBOJUTENEM, TaK U YWICHOM
MIPOEKTHOM KOMaHJIbl B Pa3HBIX POJSAX (FEHEPATOPOM UIEH, KPUTUKOM, UCTIOTHUTEIIEM,
MPE3EHTYIONIUM U T. 11.);

® pa3BEPHYTO, JIOTUYHO U TOYHO MU3JIaraTh CBOIK TOUYKY 3PEHHUS C UCIIOJIL30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCHhbMEHHBIX) SI3IKOBBIX CPEJICTB;



® paCMO3HABaTh KOHPIMKTOT€HHbIE CUTYalluH U IPEIOTBPAILATh KOHPIUKTHI 10 UX
aKTUBHOM (ha3bl;

® COIJIacOBBIBATh MO3UIMU WICHOB KOMaHABl B Ipouecce padoTbl Haj OOLIUM
MPOIYKTOM (pELICHUEM);

®IPE/ICTABIATh MYOJMYHO pe3ydbTaThl HHJIMBHUIYAJIbHOW U  TPYNIOBON
NEATENIbHOCTY KaK Iepell 3HAKOMOM, TaK U Ilepe]l HE3HAKOMOU ayJIUTOPUEH;

e 11010MpaTh MAPTHEPOB JJISI JIEIOBOM KOMMYHHUKAIIUU, UCXOMSI U3 COOOpaKeHUU
PEe3yJbTaTUBHOCTH B3AaUMOJECHUCTBHUSI, @ HE JIMYHBIX CUMIIATUN;

® BOCIIPUHMMATh KPUTHUYECKHE 3aMEUaHusl KaK Pecypc COOCTBEHHOIO Pa3BUTHS;

®TOYHO U EMKO (QOpPMYJIHpPOBaTH KaK KPUTHYECKUE, TaK U OJ00pUTEIbHbIE
3aMeYaHus B aJpec Jpyrux JIoJed B paMKax JeloBOM H  00pa3oBaTelbHOU
KOMMYHUKalUU, n30eras Mpu 3TOM JUYHOCTHBIX OLIEHOYHBIX CY>KJIEHUH.

IIpeanmeTHBIMHU pe3yJibTATAMHU OCBOEHHS ACTPOHOMHMH Ha 0230BOM yPOBHe
SIBJISIIOTCS:

e chOpMHUPOBAHHOCTh TIpeACTaBlieHH O cTpoeHur COJTHEYHOW CHUCTEMBI,
OBOJIONMM 3BE37 W BCENeHHOM, NpOCTPaHCTBEHHO-BPEMEHHBIX MacIiTadax
Bcenennolii;

® [IOHMMaHHUE CYITHOCTH HaOJIIogaeMbIX BO BeenleHHON SBICHUM;

® BJAJCHHE OCHOBOIIOJAralOUMMH ACTPOHOMHUYECKUMU TOHATUSIMH, TEOPHUSIMH,
3aKOHAMU W 3aKOHOMEPHOCTSIMHM, YBEPEHHOE IOJIb30BAaHUE ACTPOHOMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

e chOpMHUPOBAHHOCTh MPEJICTABICHUN O 3HAYEHWH ACTPOHOMHH B MPAKTUYECKOM
NESATEIBHOCTH U TAJIbHEHIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUU;

® OCO3HAHME pOJM OTEUYECTBEHHONW HAyKM B OCBOCHMM W HCIOJIb30BaHUU
KOCMHUYECKOTO MPOCTPAHCTBA M PA3BUTHUSI MEXKIYHAPOIHOIO COTPYAHUYECTBA B
9TOM 00JIaCTH.

Conepxanue Kypca
BBenenue B actrponomuio (1 1)

Crpoenue u macutadbl Beenennoit. Kakue tena 3anonustor Beenennyro. KakoBbl nx
XapaKTepHbIE pa3Mepbl M PACCTOSIHUS Mexay HuMu. Kakue Quznyueckue yCIOBUS
BCTpedaroTcsl B HUX. Bcenennas pacmupsiercs. CoBpeMEHHbIE METOIbI HAOIOICHU.
I'me m kak paboTaroT camble KpyHHbIE ONTHYECKHE TeiecKomnbl. Kak acTpoHOMBI
HCCIIENYIOT raMma-u3nydeHue Beenmennoi. UTo yBuaenu rpaBUTallMOHHO-BOJHOBBIE U
HEUTPUHHBIE TEJIECKOITBI.

Actpometpus (5 4)



3Bé3nnoe Hebo. Co3Be3us ceBepHOTro noyiapusi. Hapurammonusie 38E31b1. [BrkeHne
Connua no skinunrtuke. [letneoOpa3zHoe nBwxkeHue 1uianer. HeOecHblll 3KBaTOp U
HEOECHBII MepuauaH. OKBaTOpHaJbHAas W TOPU3OHTAJIbHAs cHCTEeMa HEOECHbIX
KoopauHaT. Bugumoe nBrxeHne HeOecHbIX cBeTull. [leTneobpasHoe JBUKEHUE TUIAHET,
MONSATHOE M MPAMOE [BWKEHHE IUIAHET. OKIMNTHKA, 30IMAKAJIbHBIE CO3BE3/MS.
HepaBaomepnoe nuxenne ConHua no skiauntuke. /[Buwxenne Jlynsl. ®aszpr JlyHsl u
CUHOJWYECKUM MECHAL, YCIOBHUS HACTYIUICHUS COJIHEYHOIO M JIYHHOI'O 3aTMEHHUM.
IIpnunHbBl HACTYIUIEHHMS COJIHEYHBIX 3aTMeHHH. Capoc W NpencKa3aHus 3aTMEHUM.
Bpems u kanenmapb. 3BE3NHOE U CONHEYHOE BpPEMsl, 3BE3IHBIA U TPONUYECKHUNA TOJ.
VYCTpOHCTBO JYHHOTO U COJHEYHOTO KaJleHJaapsi, MNpoO0JieMbl WX COIJIACOBAHMS.
FOnuaHckuii ¥ TpUrOpUAHCKHUI KaJE€HIApH.

HeOecnas mexannka (3 1)

IIpencraBnennss o crpoeHur (COJIHEUHOM CHUCTEMBI B AaHTUYHBIE BpPEMEHAa U B
CpeaHEBEKOBBE. [ 'ennoneHTpuIecKas cucTeMa MUpa, 10Ka3aTeIbCTBO BPALLEHUS 3€MIIH
Bokpyr Connua. Ilapamnakc 3BE3N W ONpENENEHUE PACCTOAHUS [0 HUX, Iapcek.
OtkpeiTne M.KemnepoMm 3akOHOB JBMXKEHHUS IUIAaHET. OTKPBITHE 3aKOHA BCEMHUPHOTO
TAroTeHUus: u 0000mEnHble 3akoHbl Keruiepa. OmnpeneneHne macc HEOECHBIX Tell.
Kocmuueckue ckopoctu. Pacy€rel mepBoil M BTOPOM KOCMHUUYECKOW CKOPOCTH M HX
buszuueckuii cmpica. Ilonér FHO.A. Narapuna Bokpyr 3emun MO KpPyroBoil opOwuTE.
Mexmnnanetnole nepenérol. [loHATHE ONTUMAIBHOW TPAEeKTOPUU MOJETA K IUIAHETE.
Bpems nonéra k miaHere W AaThl cTapToB. JIyHa u €€ BiusHUE Ha 3emutro. JIyHHBII
peased m ero mpupona. [IpunuBHOe B3amMojeicTBue Mexay JlyHoi u 3emiéit.
VY nanenue JlyHsl oT 3emau u 3amemieHre BpaieHus 3emiu. [Ipeneccus 3eMHON ocu U
IpEIBAPECHUE PABHOICHCTBUM.

Crtpoenue cosiHeuHOI cucTeMbl (7 1)

CoBpemennsie npeacrabienus o ConHeunoil cucreme. CoctaB COTHEYHON CHCTEMBI.
[1maneTsl 3¢MHO# TPy U IJIAHETHI-TUTAHTHI, UX TPUHIMIHAIIbHBIE pa3nuyus. O01ako
komeT Oopta u Ilosic Koiinepa. Pasmepsl Ten conHeuHo cuctemsbl. [lmanera 3emis.
dopma u pazmepsl 3emuin. Buytpennee crpoenue 3emin. Ponbs mapHukoBoro sddekra
B (opmupoBanuu kiumarta 3emuu. MccnemoBanust Mepkypusi, Benepst u Mapca, ux
CX0XeCTh ¢ 3eminéii. Bnusiaue mapuukoBoro ¢ dexra Ha kimumat 3emin 1 Benepsl. Ectb
oM ku3Hb Ha Mapce. DBomonuss opOuT cnyTHHKOB Mapca @®oboca u [leiimoca.
[InaneTsi-ruranTel. Puszmdeckue cpoiictBa IOmutepa, CartypHa, Ypana u HenryHa.
Bynkanuueckast nedarenbHocTh Ha cnyTHuke IOmurepa Ho. Ilpupona konery BOKpyr
MJIaHeT-TUranToB. [ImaneTbI-kapauku U ux cBoiicTBa. Masbie Tena COTHEYHOM CUCTEMBI.
[Ipupona u nBmwxkenue acteponnoB. Crnenuduka BWKCHHS TPYMNI acTEPOUIOB
Tposuues u I'pexos. [lpupona u nBuxenue komer. Iosic Koiinepa u O0nako kKoMeT
Oopta. Meteopsl u MeTeopuThl. [Ipupona nagarommx 3BE€3/1, METEOPHBIE TOTOKUA U UX
paguanThl. CBsI3b MEXIY METEOPHBIMH MOTOKaMHU U KoMeTtamu. [Ipuposa KaMEeHHBIX U
YKEJIE3HbIX METEOPUTOB. [Ipuposa METEOPUTHBIX KPaTEPOB.



Actpodusuka u 3Bé3a1Hass actTpoHoMus (7 4)

Mertozsl acTpodU3NIECKUX UCCIEA0OBAaHUN. Y CTPOMCTBO U XapaKTEPUCTHUKH TEIIECKOTIOB
pedpakTopoB U pedIeKTOPOB. Y CTPOUCTBO PaHOTENECKONOB, PAAUOUHTEPPEPOMETPHI.
Connue. OcHoBHblE XapakTepucTuku CoisHua. OmnpeneneHrne Macchl, TEMIEpaTypbl U
xumuyeckoro cocraBa Connna. CrtpoeHue conHeuHod atmocdepnl. ColiHeuHas
aKTUBHOCTh M €€ BiIMsHUE Ha 3emutto U Ouochepy. Buyrpennee crpoenue CoiHIla.
Teopetnueckuid pacu€t tremnepatypsl B neHTpe ConHua. SaepHbiii ICTOYHUK YHEPTUU
U TEPMOSIEPHBIE PEAKIMU CHUHTE3A Ielusd W3 BOJOPOAA, MEPEHOC PHEPTUU U3 LIEHTpA
Connila HapyXy, KOHBEKTHBHAs 30Ha. HeWTpUHHBIN TejecKon u HaOMIOJEHUS MOTOKa
HeluTpuHo oT ConHua. OrnpeneneHrue OCHOBHBIX XapAaKTEPUCTUK 3BE3N: Macchl,
CBETUMOCTH, TEMIIEpATypbl U XUMHUYECKOro coctaBa. CrekTpayibHas KiacCU(UKAIUS
3BE3/ M €€ (hu3muecKkue OCHOBBI. JlnarpaMma "crieKTpaibHbI KIacc-CBETUMOCTB" 3BE3,
CBA3b MEXIY MaccOil M CBETUMOCTBHIO 3BE3]. BHyTpeHHee cTpoeHune 3BE31. CTpoeHue
3B€31bl TJIaBHOM TmOcienoBarebHOCTU. CTpoeHHe 3BE3]l KpacHbIX TUTAHTOB W
cBepXxrurantoB. CTpoeHue 3BE37] O€NbIX KApJIMKOB U Mpelesl Ha X Maccy — mpemen
Yannpacekapa. Ilynbcappl W HeWTpoHHbIE 3BE3ABI. [lpupona 4YEpHBIX IbIp U HUX
napameTpsl. J[BoiiHBIC, KpaTHbIE W TIepEeMEHHBIC 3BE37bl. HabOnrogeHus NBOWHBIX U
KpaTHBIX 3BE3/. 3aTMEHHO-TIEPEMEHHBIE 3BE3/Ibl. OnpeiesieHue Macc JBOWHBIX 3BE3L.
[lynecupytomnue mnepeMeHHble 3BE3/BI, KpPUBBIE W3MEHEHHUs Onecka 1edeuns.
3aBUCUMOCTh MEX]Yy CBETHUMOCTBHIO U MepuoioM mynbcanuil y nedeun. Lledenapr —
Masiki BO BcelleHHOH, 110 KOTOPBIM OIPEIEIISIIOT PACCTOSHUS 10 JAIEKUX CKOIUICHUHN U
ranakTuk. HoBele U CBepXHOBbIE 3BE3bI. XapaKTEPUCTUKHU BCIBIIIEK HOBBIX 3BE3].
CBs13b HOBBIX 3BE€3/] C TECHBIMU JIBOWHBIMU CHUCTEMAMHM, COJEPKALIUMU 3BE3ly O€IbIii
kapiuk. [leperekanue BemecTBa U SACPHBIA B3PHIB HA TOBEPXHOCTU OEJIOTO KapiIuKa.
Kak B3pbIBatOTCS CBEpXHOBBIE 3BE3/Ibl. XaPAKTEPUCTUKN BCHBIIMIEK CBEPXHOBBIX 3BE3].
['paBuTanmoHHbIN KoJIIarc O0emoro Kapiauka ¢ Maccod Yanapacekapa B cOCTaBe TECHOM
JIBOMHOM 3BE3Jbl — BCIIBIIIKA CBEPXHOBOW | Thma. B3pblB MacCUBHOM 3BE3/bl B KOHIIE
CBOEH HBONIONIUKM — B3pbIB cBepxHoBoW II Thmma. HabmromeHwe ocCTaTKOB B3PHIBOB
CBEPXHOBBIX 3BE3/. DBOJIOIHUS 3BE3J: POXKACHUE, KU3Hb M CMEpThb 3BE3A. Pacuér
MPOJOJDKUTENBHOCTH KU3HU 3BE3J] Pa3HOM MAacChl Ha IVIABHOW IOCJIEIOBATEIBHOCTH.
Ilepexon B KpacHble TUraHTBl M CBEPXTHTAaHTBl TIOCJIE HCUEpHaHUs BOAOPOJA.
CnokoiiHasi 3BOTIOLHS] MaJIOMAaCCUBHBIX 3BE3]l M TPAaBUTALMOHHBIN KOJUIANC U B3PBIB C
oOpa3oBaHWEM HEUTPOHHOW 3BE3Mbl WJIM YEPHOW JBIPHI MACCHUBHOM 3BE3JIbI.
Onpenenenue Bo3pacta 3BE3NHBIX CKOIUIEHUN M OTIEIBHBIX 3BE3J, MPOBEPKA TEOPHUHU
3BOJIFOLIUU 3BE3.

Mueunsii IIyTs (3 4)

a3 u meute B [amakTtrke. OOpa3oBaHWE OTPaXKATEIBHBIX TyMaHHOCTEH. [IpuduHBI
cBeueHus 1udy3HbIx TyMaHHOCTeH. KOHIIEHTpalys ra30BbIX U MbLJIEBBIX TYMAHHOCTEH
B ['anakTtuke. PaccessHHbIC W mapoBbie 3BE3AHBIC CKOIIeHH. HaOmiomaeMbie CBOMCTBA
pacCcessHHBIX 3BE3AHBIX CKOIJIeHWi. HalOmromaemMble CBOMCTBA IIAPOBBIX 3BE3THBIX
cKomieHu. Pacnpenenenue u Xapakrtep JABWKEHMS CKOIUIEHMM B [ 'amaktuke.
Pacnpenenenune 3B€31, CKOIIEHNH, ra3a ¥ npuH B ['anaktuke. CBepxMaccuBHas 4€pHast



aplpa B I1eHTpe [amaktuku u Kocmuueckue Jsyud. WHppakpacHble HaOm0IEHUS
NBIDKEHUST 3BE3NT B IeHTpe [amakTuku U oOOHapyxkeHue B IeHTpe [ alakTuku
CBEpPXMAaCCHUBHOM 4YEpHOU IbIpbl. Pacy€T mapamMeTpoB CBEPXMACCUBHOU YEPHOU IBIPHI.
HabmroneHust KOCMUYECKUX JIy4eil U UX CBA3b C B3pbIBAMHU CBEPXHOBBIX 3BE3I.

I'anakTukm (3 4)

Knaccuduxanusa ranaktuk no gopMe u kamepTroHHas nuarpamma Xab06ma. CBolicTBa
CIUPAIBHBIX, JJUTMNTHYCCKUX W HEMPaBWIBHBIX TallakTHK. KpacHoe cmenieHune B
CTHIEKTpax TaJaKTUK W OMpeesieHue PacCTOSHUS 10 HUX. 3akoH XabOOma. Bpamenue
TAIaKTUK W TEMHAs MaTepus B HUX. AKTUBHBIC TaJaKTUKH W KBazapbel. [Ipupoma
AKTUBHOCTH TaJaKTUK, pAJUOTAJaKTUKH W  B3aWMOJICHCTBYIONIUE TaJIAKTUKH.
HeoObryHbIe CBOMCTBA KBa3apoOB, UX CBA3b C SIPAMU TaJaKTUK M aKTUBHOCTHIO YEPHBIX
1eIp B HUX. HalOurromaemMble CBOWCTBA CKOTUICHHH rajlakKTHK, PEHTICHOBCKOE U3JTyUCHHUE,
TeMIepaTypa M Macca MEKTaIaKTUYeCKOTO Ta3a, HEeOOXOJUMOCTh CYIIECTBOBAHUS
TEMHOM MaTepuM B CKOIUICHHSX TalakTUK. OIlleHKa Macchl TEMHOW MaTepuu B
CKOIUICHHSIX. SldencTas CTpyKTypa pacripeIeCHUs TaTaKTUKH CKOTIICHUH TaJlaKTHK.

Crtpoenue u 3Bomonusa Beesiennoi (2 4)

KoneuHnocts u 6eckOHEYHOCTh BceneHHOM — mapaloKChl KJIACCHUYECKON KOCMOJIOTHHU.
3aKOH BCEMUPHOTO TATOTCHUS M TMPEJCTABICHUS O KOHEYHOCTH M OECKOHEYHOCTH
Bcenennoii. @oTOMETpUUYECKUN TAPATOKC W MPOTUBOPEUHUS MEXKIY KIACCUUECKUMU
INpeACTaBICHUAMH O CcTpoeHuu BcenenHot u HaOmogeHusmu. HeoOxomumocThb
IpUBJICYCHHUS OOIIEeH TEOPUU OTHOCUTEIBLHOCTH JUIS TTOCTPOCHHS Mojenu BceeneHHoil.
CBs3b MEX1y T€OMETPUUECKUX CBOMCTB MPOCTpaHCTBa BceeneHHol ¢ pacnpeneneHueM
U JBWKEHUEM MaTepuu B Hell. Pacmupstomasics Beenennas. CBsa3b cpeHEN MITOTHOCTH
MAaTEPUU C 3aKOHOM PACIIMPEHHSI W TEOMETPHUYECKMMHU CBOWCTBAMU BceneHHOM.
EBknmnaoBa u HeeBKIug0Ba reomeTpust Beenennoit. Onpenenenre paguyca U Bo3pacTa
Bcenennoit. Moaens "ropsueii Beenennoit" u penukroBoe uznydenue. ObpasoBanHue
XUMHUYECKUX DIIEMEHTOB BO Beenennoii. Oounue reimis Bo BeelreHHo# 1 HE00X0IUMOCTh
o0pa3oBaHUs €ro Ha paHHHX dTamnax 3BoJiroiuu Beenennoit. Heo0Xo1MMOCTh HE TOIBKO
BBICOKOM IJIOTHOCTM BEIIECTBA, HO M €r0 BBICOKOM TEMIEPATypbl HA PaHHUX JTaIax
sBosironiMK BceenmeHHon. PennkToBOE M3IyYeHHE — HU3JYYEHHE, KOTOPOE OCTalIOCh BO
BceneHHON OT ropsiyero W CBEPXIUIOTHOIO COCTOSIHHSIT MAaT€pUM Ha PaHHUX dTarax
*u3HM Bcenmennoii. HaOmromaembie CBOICTBa peaMKTOBOro wu3inydeHus. Ilouemy
HEO0OXOIMMO TIPUBJICUECHUE OOIIEH TEOPUH OTHOCUTEIBHOCTH JIJISi TIOCTPOSHUSI MOJIETTH
Bcenennon.

CoBpeMeHHbIe TPO0JIeMbl ACTPOHOMUM — 3 4

VYckopennoe pacmiupenue BcenenHoit n TémHas sHeprus. HaOmrogeHus CBEpXHOBBIX
3BE37 | THIA B MaN€KMX TAIaKTHKAX U OTKPBITHE YCKOPEHHOTO pacinperus BeeneHHoi.
OTKpBITHE CUIIBI BCEMUPHOTO OTTAJIKUBaHUA. TEMHas SHEpPrusa U €€ BIUSHUE HA MacCy
Bcenennoin mo mepe e€ pacmmpenus. lIpupoma cunel BeceMupHOro oTTankuBaHUs.
OOGHapyxeHue IUIaHeT BO3Jie Apyrux 3BE3n. HaOmrogeHus 3a ABUXKEHUEM 3BE3N U



OIPEIEIIEHUS] MAaCC HEBUAMMBIX CIYTHUKOB 3BE3[, BO3MYIIAOMINX UX MPAMOJIUHEUHOE
NBIKEeHHEe. MeToasl oOHapyx)eHus sk3oraaHeT. OleHKa yCIOBUM Ha MOBEPXHOCTAX
sk30ruiaHeT. [louck sKk30mIaHeT ¢ KOMMOPTHBIMU YCJIOBUSIMH JJIsI KU3HU Ha HHUX.
[Toucku xun3HU U pazyma Bo BecenenHou. Pa3Burue mpenctaBieHnil 0 BOSHUKHOBEHUU U
CyIIECTBOBAaHMM >KM3HU BO BcenenHoil. COBpEMEHHBIE OLIEHKH KOJIMYECTBa
BBICOKOPa3BUTHIX IuBwiIM3anuii B ['amakTtuke. IlombITku OOHapy>XeHUST M TOCBHUIKU
CUTHAJIOB BHE3EMHBIM [IMBUJIA3ALUSM.

Pe3eps (1 4)

YueOHO-TeMaTHYecKOe IVIAHUPOBAHHE

No

Hassanue pasznena KosmmuecTBo yacos
paznena
1 BBenenue B aCTpOHOMUIO 1
2 AcTpomeTpus 5)
3 HebecHast MexaHUKa 3
4 Crpoenne ComHEYHON CHCTEMBI 7
5 AcTpodusnka U 3BE31HAST ACTPOHOMUS 7
6 MUIeUHBIN MTyTh 3
7 ["anakTuku 3
8 Ctpoenue u 3BoJrorus Beenennoit 2
9 CoBpemMeHHbIE TTPOOIEMbI ACTPOHOMHUH 3

Pezepr 1
Bcero 35
KanennapHo-treMaTu4eckoe niaHupPOBaHHe
No Jlata Kon-

Tema ypoka BO Conepkanue ypoka

0/1  |miaf |pakt
4acoB

Brenenue (1 yac)

ACTpoHOMUS — Hayka o KocMmoce. Beenennas,
1 e€ CTpyKTyphl U Maciitadbl. Jlanékue riryOuHbI
Bceenennoit

Bsenenue B
ACTPOHOMHUIO

MCTAIIPpCAMCTHBIC: C JOCTAaTOYHOM MMOJIHOTOM M TOYHOCTBIO BbIpa’XKaTb CBOHU
MBICJIXK B COOTBCTCTBHM C 3aJa4aMUd U  YCIOBHAMU KOMMYHUKAIIUU,
CAMOCTOATCIIbHO BBIACIIATH IMMO3HABATCIBHYIO ILCJIb; BBIACIATH CXOUACTBA
1/1 CCTCCTBCHHBIX HAYK, pPa3jinuuvs MEKAY TCOPCTHUYCCKHMMHU U SMIIMPHYCCKUMU
MCTOJaMU UCCIICIOBaHUA

NTMYHOCTHBIC: (OPMUPOBAHME MOTHBAIIMM B HW3YYCHHH HayK O MPUPOJE,
yOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS TPHUPOJIBI, YBOKEHHS K TBOPIIAM
HAYKA M TEXHHWKH, TPaKIAHCKOTO MaTPUOTU3Ma, JIIoOBHM K PomuHe, uyBcTBa
rOPJIOCTH 3a CBOIO CTPaHy




MpPEeIMETHBIEC: HAYYUTHCS OOBIACHATH POJIb ACTPOHOMHH B )KU3HM YEIIOBEKa U €€
3HaYCHUE B CHCTEME ECTECTBEHHBIX HAYK; yMeThb (HOpMYIHpOBAaTH HpPEAMET
M3y4eHUs1 aCTPOHOMMM; 3HATh OCHOBHBIE METObI NU3ydeHUs BeeneHHon

AcTp

ometpus (5

4acoB)

2/1

3BézqHoe  He0o.  CoszBe3ame.  3BE3nHAs
3BE3HOE HEOO 1 BenuurHa. OcHoBHble co3Be3nus CeBepHOTo
TOJTYIIAPHSI

MeTalpeIMEeTHbIE: IUIAaHUPOBATh Y4eOHOE COTPYIHUYECTBO C YUUTEIEM U
CBEPCTHUKAMH; (POPMHUPOBATH LIEJICTIOIaraHNe KaK IOCTAaHOBKY yueOHO 3a1auun
Ha OCHOBE COOTHECEHHsI TOT0, YTO YK€ U3BECTHO U YCBOCHO YYAIUMCS, U TOTO,
4YTO €mI€ HEHW3BECTHO; BBLIENATH U (HOPMYIUPOBATh IMO3HABATEIBHYIO LEIb,
MCKaTh W BBLAETATH HEOOXOAMMYIO HH(MOpMalMIO, CIElI0BaTh aIrOPUTMY
NEeATENbHOCTH

JTMYHOCTHBIE: (DOPMUPOBAHHE CAMOCTOSITEIBHOCTH B IMPUOOPETEHUU HOBBIX
3HAHUHM U MPaKTUYECKUX YMEHHH, HCIOJIb30BaHUE MPHOOPETEHHBIX 3HAHUM B
[MOBCETHEBHOW KU3HU

[peIMETHBIE: HAyYUThCSI 00BACHATH 3HAUCHUS IOHATUH "co3Be3nue", "3BE3qHAs
BEJTMYMHA"; YMETh HaXOJUTh 3BE3/bI M CO3BE3/IMs Ha HEOE C MOMOIIBIO0 KapThl
3BE3HOTO HEOa

3/2

HebGecHblii sxBaTOp M HEOECHBI MEpHUAMAH;
rOPU30HTAJIBHBIE, 9KBAaTOPHATIbHbBIE
HebecHble koopauHarts! (1 KOOP/IMHATBHI; KyJIbMHUHALUN CBETHUII.
["opu3zoHTaNIBHAS cucreMa KOOpJUHAT.
OKBaTOpUAIbHAs CUCTEMa KOOPAUHAT
MeETanpeIMEeTHbIE: C JAOCTATOYHOW IOJIHOTOM M TOYHOCTBIO BBIpaXaTh CBOU
MBICIIM, CIyIIaTh W BCTyHaTb B JHMAJOr, YYacTBOBATh B KOJUIEKTUBHOM
oOCyX/IeHIH MPo0OJIeM; 0CO3HABAaTh CaMOro ce0sl KaK JBMXKYILLYIO CHILY CBOETO
Hay4eHUs1, CBOIO CLIOCOOHOCTH K MPE0JI0JICHHUIO NPENATCTBUI M CAMOKOPPEKLIUH;
CHUCTEMHO MBICIUTh, IPUMEHATh U NPEeoOpa30BbIBaTh 3HAKM M CUMBOJIBI IS
peleHus yueOHbIX M M03HABATEIbHbIX 3a1a4

JTUYHOCTHBIE: (POPMUPOBAHUE IIEJIOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U OOIIECTBEHHOW MPAKTUKH;
(hopMHpOBaHKE YCTOWYMBOM MOTUBAIIUHU K O0YUECHHIO

[peIMETHBIEC: YMETh M300pakaTb OCHOBHBIE KPYTH, TUHUM U TOUKH HEOECHOM
cdepbl; 3HATH ompeneneHus MoHATHI "HeOecHas cdepa", "KynbMmMuHaAIUS'";
yMeTb (POPMYITHPOBATH OTIMYMSA MEXKAY TOPU3OHTAIBHON M SKBATOPHAIBHOM
CUCTEMaMH KOOpAUHAT

4/3

3KHI/IHTI/IK3, TOYKa BCCCHHCI'O PAaBHOACHCTBU.
HepaBHOMepHOG JABHMOKCHHUC COJ'IHI_[a 8()
OKJIUIITUKE

Buaumoe IBIDKECHUE
mraneT 1 CoHia

-

MCTAIIPCAMCETHBLIC! OCO3HAaHHO IJIaHUPOBATb )51 peryiampoBaTb CBOIO
ACATCIIBHOCTD, BBIABJIATDH HpO6J'ICMBI, BJIAJCTH YCTHOﬁ U MHCBMEHHOM PEYbIO;
q)OpMI/IpOBaTB neJienojiaranue Kak IMOoCTaHOBKY yqeGHoﬁ 3aga4d Ha OCHOBC
COOTHECCHUS TOT'O, YTO YXKC M3BCCTHO M YCBOCHO yUalllUMCH, U TOT'O, YTO eI

HCU3BCCTHO; CAMOCTOATCIILHO BBIACIATH NIO3HABATCIIBHYIO ICJIb, YCTAHABJIMBATDH




PUYUHHO-CIICICTBEHHBIC CBSI3H, OOBSICHSATH PA3JIMYHBIC SBJICHUS HA OCHOBE
(bu3nvecKoil Teopun

TMYHOCTHBIE:  (OPMHUPOBAHUE YCTOMYMBOW MOTHBAIMM K  OOYYEHHIO,
MpUOOPETEHUIO HOBBIX 3HAHWI, YMEHHI, HABBIKOB, CIIOCOOOB JIESTEILHOCTH

[peAMETHBIC: HAYYUTHCA OOBSCHATH 3HAYCHUE TOHATHUS '"IKIMNTUKA"; YMETh
pa3nuyaTh MPSIMOE U MOTSATHOS IBMKEHHE TUTAHET U (DOPMYITUPOBATH MPUIHHBI
TaKOTO JIBJKCHHS; YMETh OMUCKHIBAThH MyTh COJHIIA cpeu 3BE3/] B TEUCHUE T0/1a

5/4

CuHOOMUYECKUN Mecsll, Y3Jbl JIYHHOH OpOUTHI,
1 nouyeMy mnpoucxoaat 3atrmeHus. Capoc u
MpEACKA3aHMs 3aTMEHUI

JIBr>KeHue JIyHbI.
3aTMeHus

METanpeIMEeTHBIE: OCO3HAHHO  IUIAHUPOBATb W PETYJIMPOBATh  CBOIO
eI TeTbHOCTD, BBISABIATH NMPOOJIEMBI, BIAJETh YCTHOW M IMHMCbMEHHON PEUblo;
(dbopMHpOBaTh IIeJIeNolaraHie KaK IOCTAaHOBKY y4eOHOW 3ajaduuM Ha OCHOBE
COOTHECEHHS TOTO, YTO YK€ M3BECTHO M YCBOEHO YHYaIIUMCS, ¥ TOTO, YTO emIé
HEN3BECTHO; CAMOCTOSTEIHHO BBIIENATH MO3HABATEIBHYIO 11€)1b, YCTAHABIMBATD
MPUYNHHO-CIICJICTBEHHBIE CBSI3U, OOBSCHATH pa3IW4HbIE SBICHHUS HAa OCHOBE
(uznueckoil Teopun

ITMYHOCTHBIC: (OPMHpPOBAHWE MOTHUBAIIMM B M3YyYEHWHW HAYK O TIPHUPOJE,
yOeXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS NPUPOJABI U IMPUMEHUMOCTU
M3y4aeMbIX 3aKOHOB K BRKHCHIIMM OOJIACTSAM ACATEIBHOCTH YEIIOBEYECKOTO
o0I1IeCTBa

MpeAMETHBIC: HAYYUTHhCS OOBSICHATh 3HaueHuWe mnoHATHH "daza Jlynsr",
"comueunoe 3atMmenue", "capoc", 'myHHOe 3aTMeHHE"; HAy4YHThCA
(hopMynTupOBaTh NPUUMHBI COJTHEUHBIX U JIYHHBIX 3aTMEHUI; YMETh OOBICHSITD
Pa3HUILY MEXIY CHHOJUYECKUM U CUJIEPUUECKUM MECSIIEM

6/5

CosiHeuHOE€ W 3BE3MHOE BpemsA. JIyHHBIM U
Bpewms u kaneHgapb 1 COJIHEYHBbIM  KajeHjaapb. HOnuaHckuit u
CPUTOPUAHCKUHN KaJeHIaph

MCTAIIPECAMETHBIC. C ,HOCTaTOqHOﬁ IOJTHOTOM ¥ TOYHOCTHIO BbBIpa’>XaTb CBOHU
MBICJIM, CJIyllaTb HW BCTyllaTb B AUAJIOr, Y4YaCTBOBATb B KOJUICKTHBHOM
O6CY)KI[€HI/II/I HpO6J'ICM; 0CO3HABaTh CaMOro cebs Kak ABUIXXYLIYHO CHUIJIY CBOCTO
HaY4YCHHs, CBOIO CIIOCOOHOCTB K IMpCOaA0JICHUIO HperITCTBI/Iﬁ H CAMOKOPPCKIINHU,
CUCTCMHO MbICIIUTDb, IIPUMCHATH U Hp606p8.30BBIBaTL 3HaKM W CHMBOJIbI AJIA
PCHICHHA yqe6HbIX U ITI0O3HAaBATCJIBbHLBIX 3a1a4

JIMYHOCTHBIC! (bOpMI/IpOBaHI/Ie HEJIOCTHOTI'O MUPOBO33PCHNA, COOTBECTCTBYIOILCTO
COBPECMCHHOMY YPOBHIO PA3BUTHA HAYKU U O6H.[€CTB6HHOI\/‘I MMPAaKTUKN

MPCAMCTHLBIC. YMCTb (I)OpMy.]'II/IPOBaTB pa3iIndusa MKy 3BE3IHBIM U COJTHEUHBIM
BPCMCHEM; 3HATH YCTpOﬁCTBO JIYHHBIX U COJIHCYHBIX KaJ'IeHI[apefI; HAaY4YHUTbHCA
0OBSACHATH pas3jinuuAa MCKAY FOJIMAaHCKUM U I'PUTOPHAHCKUM KaJ'ICH,[[apéM

Heoe

CHas MCXaH

uka (3 yaca)
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['eoneHTpUuecKkass M TEIUOLIEHTPUYECKAs
cucremMa mupa. OOBsSCHEHHME TETIe0O0pazHOTO
Cucrema mupa 1 NIBIDKEHUS TU1aHeT. Jloka3aTenbcTBa ABMKEHHS
3emun Bokpyr ConHua. ['oguuHblil mapaiakce

3BE3N




MeTanpeaMeTHbIe: (GOPMHPOBATh y4eOHOE COTPYAHUYECTBO C YYHUTEIEM U
CBEpCTHUKAMM; UCKaTh U BBIACIATH HEOOXOAMMYIO MH(OpPMAIIHIO, CIEI0BATh
aHFOpI/ITMy JACATCIBbHOCTH, HpI/IMeHHTL 3HAHUA U3 [[pyFI/IX HpeIIMeTHbIX
oOacTei

TMYHOCTHBIE: JOPMHUPOBAHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKH W OOIIECTBEHHOM MPAKTHUKU, U
YCTOMYMBOTO NTO3HABATEILHOIO UHTEPECA K H3YUEHUIO €CTECTBEHHBIX HAYK

[IpEIMETHBIE: HAYYUTHCSI OOBSICHITH OCOOCHHOCTH T'EOLIEHTPUUECKOH M
reJINOLIEHTPUYECKON CUCTEM MHUPA; YMETh JOKa3bIBaTh ABMKEHNE 3€MIIH BOKPYT
ConHia; Hay4uThCsl OOBICHATH 3HAU€HUE NOHITUH "Tapaiiakc", "mapcex"
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3aKOHBI JABHIKEHUS O6o006ménnbie 3akoHbl Kerepa u onpeneneHue
MJIaHEeT Macc HeOECHBIX TeJ

MeTanpeIMeTHbIE: € JOCTATOYHOM MOJHOTOM M TOYHOCTHIO BBIPAXXaTh CBOM
MBICIIM B COOTBETCTBUU C 337a4aMU U YCJIOBUSIMH KOMMYHUKALIUW; BBITOTHSITH
neicTBHS Mo 00pasily, OLIEHUBATh U KOPPEKTHPOBATH JIEHCTBUS B COOTBETCTBUU
C OTaJOHOM; HCKaThb HHQOpMaIHio, (QOPMHUPOBATH CMBICIOBOE YTEHHE,
3aKPEIIATh UM MpPU HEOOXOIUMOCTH KOPPEKTHPOBATh H3YyYEHHBIE CIIOCOOBI
NEWCTBUM, IOHATHI U aJITOPUTMOB

JIMYHOCTHBIC: (1)OpMI/IpOBaHI/Ie KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HICHI/II/I
W COTPYIHHYECTBE CO CBEPCTHHKAMH W YYHTEJEM; OBJIAJICHUE HAyYHBIM
MOJXOJAOM K PEHICHHUI0 pa3iINuHBIX 337a4; (OpMHUpOBaHHE IIEIOCTHOTO
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH
1 00IIIECTBEHHOM MPAKTHKU

[peIMEeTHbIEe: YMETh (hOPMYIUPOBATh 3aKOHBI ABM)KEHUS IIAHET; 3aIUCHIBATh
YCIIOBUE U PEIICHNE KOJTMYECTBEHHBIX 33/1a4 10 COCTABJICHHOMY aJTOPUTMY
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Kocmmueckue
CKOPOCTH. 1
MeKknaHeTHRIC
MepeneETh

[lepBass u BTOpas KOCMHYECKHE CKOPOCTH.
OnrtumMainbHas moJydumnTudeckas opoura KA
K [JJaHEeTaM, BpeMs MoJIETa K MJIaHeTe

MeTanpeAMETHbIC: C JOCTATOYHOW IMOJHOTOM M TOYHOCTBHIO BBbIpaKaTh CBOU
MBICJIM B COOTBETCTBUU C 33Jja4aMH U yCJIOBUAMH KOMMYHUKAIIUH; BBINOJIHATh
neiicTBUS M0 00pasily, OLIEHUBATH M KOPPEKTHUPOBATH AEUCTBUS B COOTBETCTBUH
C DJTaJIOHOM; HCKaTh WHpoOpMaIMio, (OPMHUPOBATH CMBICIOBOE UTEHHUE,
3aKpeIIsiTh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH H3YUEHHBIE CIIOCOOBI
JIEVICTBUH, IOHSATUI U allCOPUTMOB

JTMYHOCTHBIE: (POPMUPOBAHHE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOLIEHUU
U COTPYJHMYECTBE CO CBEPCTHUKAMU M YUYUTEJIEM; OBJAJACHHUE HAyYHBIM
MO/JXO0JA0OM K pEIIEHHIO pa3JInYHbIX 3a1ad; (OPMHUPOBAHHME MOTHBAIMM B
M3y4eHHH HayK O MIPUPO/IE, YOk AEHHOCTH B BO3MOYKHOCTH MTO3HAHHUS TPUPOIBI,
YBa)KEHHsI K TBOPIIAM HAYKU U TEXHHUKH, IPaXJIaHCKOTO MaTPUOTHU3MA, JTIO0OBU K
Ponune, 4yBCTBa TOPIOCTH 3a CBOIO CTPAHY

MPCAMCTHBIC: YMCTb PACCUUTBIBATH MEPBYIO U BTOPYIO KOCMHUYCCKYIO CKOPOCTU
Ha OCHOBC 3daKOHa BCCMUPHOI'O TATOTCHUSA, HAYUUTLCA OOBSICHATh 3HAYCHHE

MOHATHH "oNTUMasbHAas TpaeKTOpus NoJETA", "Bpems NoaéTa K rniuaHere"

Crpoenune ConHeuHoli cuctemsl (7 4acoB)
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CoBpemMeHHbIE
[IpEICTaBICHUS 0
CTPOGHUM U COCTaBe
COJIHEYHOM CHCTEMEI

OTanuus IJaHeT 3€MHOM rpymnmnbsl 1 TIJIAHCT-
ruraiToB. Ilnanersl-xkapiuku. Manble Tena.
[osic Koitnepa u o6mako komet Oopra

MCTAIIPCAMETHBIC!
JIMYHOCTHBIC!
MPCAMCETHBIC: YMETh OIIMCBIBATH COCTAB ConHeuyHol CUCTCMBbI; YMCTb 00BACHATH

OTIINYMS TIJIAHET 3EMHOM Tpyninbl U MJIAHCT-TUTAHTOB; 3HATH, YTO TAKOC ITOAC
Koiinepa n o6i1axo Oopra 1 KakOB UX COCTaB
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@®opma  3emun, BHYTpEHHEEe  CTpOCHHE,
[1nanera 3emus 1 aTMoc(epa U BIUSHUE MAPHUKOBOTO 3(deKTa
Ha KIUMat 3eMiin

MeTanpeaMeTHbIe: (OopMHUpPOBaTh y4eOHOE COTPYIHHYECTBO C YUYUTEIIEM H
CBEpPCTHHKAMHU; ((OPMHPOBATH I[EJICTIOIaraHke KaK TOCTAHOBKY YUeOHOU 3a1auun
Ha OCHOBE COOTHECCHHSI TOTO, UTO YK€ U3BECTHO M YCBOSHO yUJalIUMCs, ¥ TOTO,
YTO €I HEW3BECTHO; BBIACIATh W (POPMYIHPOBATH IMO3HABATEIBHYIO IICIIb,
VCKaTh U BBLIESTh HEOOXO0AUMYIO HH(DOPMAIINIO; TPUMEHSTh 3HAHUS U3 IPYTUX
MpeAMETHBIX 00J1acTei

ITAYHOCTHBIC: (POPMHUPOBAHUE CAMOCTOSITEILHOCTH B TMPUOOPETEHWH HOBBIX
3HAHUW W MPAKTHYECKUX YMEHHM, UCIIOJIh30BaHUE MPUOOPETEHHBIX 3HAHUH B
MMOBCETHEBHOM XKU3HU; (POPMUPOBaHNE HABBIKOB 000OIICHNS U CHCTEMAaTH3alluN
TEOPETUYECKOr0 MaTepuana

[peMETHBIE: YMETh OINUCHIBATh BHYTPEHHEE CTPOEHHE 3eMIIM M COCTaB €&
aTMOC(epbl; HAYUYUThCS OOBACHATH CBSI3b CMEHBI CE30HOB rojia U HAaKIJIOHA
3eMHON OCH, BJMSHHE MapHUKOBOro »s¢dexkra Ha KIuMmar 3eMiH, pOoJib
MarauTochepsl 3eMiu B 3amuTe 6uochepsl 0T KOCMUYECKOTO U3ITyYeHHS
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dopmupoBanue noBepxHoct Jlynsl. [Ipupona
MPUJIMBOB U OTJIMBOB HA 3eMJIe U X BIUSHUE Ha
1 nexenre 3emiu v Jlynsl. [Ipoueccus 3eMHOM
OCM ¥  JBW)KEHHE TOYKHM  BECEHHEro
PaBHO/ICHCTBUS

JlyHa u e€ BIUsHHE Ha
3eMITIO

MCTAIIPCIAMCTHDBIC! (bOpMHpOBaTB yqe6Hoe COTPYAHUYCCTBO C YYUTCICM U
CBCPCTHHKAMU;, (bOpMHpOBaTB [eJienojiaraHnue Kak oCTaHOBKY y‘I€6HOI>'I 3aJa4u
Ha OCHOBC COOTHECCHHUS TOT'O, YTO YK€ U3BCCTHO U YCBOCHO ydalllUMCs, U TOTO,
uTo emé HCU3BCCTHO., BBIACIATHE H (1)OpMyj'II/Ip0BaTL IO3HABATCJIBHYIO LCJIb,
HMCKAaTb MW BBIACIIATH HCO6XO,I[I/IMYI-O I/IH(i)OpMaI_II/IIO, CJICAOBATh AJII'OPUTMY
JACATCIBHOCTH

JTMYHOCTHBIE: (POPMHPOBAHHUE CAMOCTOSITEILHOCTH B MPUOOPETEHHHM HOBBIX
3HaHUN W NPAaKTUYECKMX YMEHUH; (OpMUpPOBAaHME HABBIKOB OOOOIIEHUS U
CHUCTEMATH3alMK1 TEOPETUUYECKOr0 MaTepuaa

MPCAMCTHBIC. HAYUUTBHCA OOBSACHATH npupoay npujinBOB U OTIIMBOB Ha 3CMJ'IC;
YMCTb OOBSICHATH 3HAYCHHE ITOHITHUS "HpCLICCCI/IH 3eMHOI OCH" U OOBSICHATH 3TO

MIBJICHHUC
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®dusnueckue cpoiictBa Mepkypus, Mapca u
1 Benepsl.  MccnenoBaHuss IUIaHET  36MHOMU
pyINIbl KOCMUYECKUMHU alapaTaMu

[ 1aneTsl 3EMHOU
CPYIIIBI

MeTanpeIMeTHbIe: (OPMHUPOBATH y4eOHOE COTPYAHUYECTBO C YYHUTEIEM U
CBEpCTHHKAMH; (POPMHUPOBATH IIEJIETIOIaraHne KaK IOCTaHOBKY yueOHO 3a1aun
Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO U YCBOCHO YYAIUMCH, U TOTO,
4YTO €mI€ HEHW3BECTHO; BBLIENIATH U (HOPMYIUPOBATh IMO3HABATEIBHYIO LEINb,
WCKaTh M BBIIENATH HEOOXOIUMYI0 HWH(POPMAIHWIO, CIIEA0BATh aJITOPUTMY
NeATEIbHOCTH

JTMYHOCTHBIE: (DOPMUPOBAHHE CAMOCTOSTEILHOCTH B NPUOOPETEHHHM HOBBIX
3HAHUM M NPaKTUYECKUX YMEHHH; (opMHpOBaHHE HaBBIKOB 000OLIEHUS U
cHCTeMaTH3allK TEOPETUUECKOro MaTepuaa

[peIMETHBIE: YMETh ONMUCHIBATH OCOOCHHOCTH (U3NYECKOW MPHUPOJBI IJIAHET
3eMHOM I'PYMIbI; YMETh (YOPMYJIHPOBATh CXOACTBA U PA3INYUs IIJIaHET 3eMHOMN
TPYNIBI U HAYYUTHCS UX OOBSCHATD
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®dusnveckue cpoiictBa IOmurtepa, CatypHa,
Ypana nu Henryna. Bynkannueckas
1 nesTenbHOCTh Ha cryrHuke HOmurepa Ho.
[Ipuposa koyiell BOKPYr IUIaHET-TMUTAHTOB.
[InaHeThI-KapJINKU

[ J1aHeThI-TUTaHTHI.
[ [maHeThI-KapIMKH

MeTanpeaMeTHble: (opMHUpOBaTh y4eOHOE COTPYIHHYECTBO C YUYUTENIEM U
CBEpPCTHUKaMH; ((OPMHUPOBATH IIeJIeTI0IaraHie Kak IOCTAaHOBKY yueOHOM 3a1auun
Ha OCHOBE COOTHECEHHsI TOTO, UTO YK€ U3BECTHO U YCBOEHO yJalluMCs, U TOTO,
4YTO €€ HEeW3BECTHO; BBLICIATh U (HOPMYIHUPOBATh MO3HABATENBbHYIO IIEIb,
MCKaTh W BBLACTATH HEOOXOAMMYI0 HH(OpMaIMio, CclIeAoBaTh alrOpPUTMy
NesITeIbHOCTH

JTUYHOCTHBIE: (DOPMUPOBAHHE CAMOCTOSITEILHOCTH B MPUOOPETEHUU HOBBIX
3HAHUM M MPAKTUYECKUX YMEHHH; (OopMHpOBaHHE HABBIKOB 0000ILIECHUS U
CUCTeMAaTHU3alllH TEOPETUUECKOr0 MaTepHaa

MPCAMETHBIC: YMCTD OIIUChIBATH (bHSquCKI/IC CBOMCTBaA IJIAHET-TUT'aHTOB, YMCTb
00BACHUTH MpUpOAY KOJICH BOKPYT INIAHCT-TUTAHTOB; 3HATh, YTO IIPCACTABIIAIOT]
coOoli 1 ra¢ HaXOOATCA IMIAHCThI-KapJIUKHU
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dusudeckas MPUPOJa aCTEPOUIOB U KOMET.
1 [Tosic Koiimepa u o6nako xomer OoprTa.
[Ipupoa METEOPOB U METEOPUTOB

Maunblie Tena ColHeUHOI
CHUCTEMBI

MCTAIIPCIAMCTHBIC! (bOpMI/IpOBaTB yqe6Hoe COTPYAHHUYCCTBO C YYUTCICM U
CBCPCTHUKAMU; (bOpMPIpOBaTB [eJiernojiaraHnue Kak moCTaHOBKY y‘le6HOI7I 3agadn
Ha OCHOBC€ COOTHECCCHHS TOT'O, YTO YK€ U3BCCTHO U YCBOCHO y4UalllUMCA, U TOTO,
4TO eIé HCHU3BCCTHO, BBIACIATH U q)OpMy.HI/IpOBaTL IO3HABATCJIBHYIO HCJIb,
MCKaTb W BBIACIATH H606XOI[I/IMYI-O I/IH(I)OpMaI_II/IIO, CJICAOBATh AJITOPUTMY
JACATCIBHOCTH

JTMYHOCTHBIE: (POPMHUPOBAHHE CAMOCTOSITEILBHOCTH B TPUOOPETEHUH HOBBIX
3HaHUN W MPAKTUYECKUX yMEHUH; (OpMUpOBaHME HABBIKOB OOOOIIEHUS WU
CHUCTEMAaTHU3all1 TEOPETUUYECKOI0 MaTepuaa




[peIMETHBIC: YMETh OINUCHIBATh (PHM3MYECKHE CBOWMCTBA aCTEPOUIOB U KOMET;,
yMeTh  (OPMYJIUPOBATh PA3HHUIy MEXAY METeopaMHu, METCOPOUIaMH,
MeTeopUuTaMu u 0oJIIaMu

16/7

CoBpeMeHHbIE
CoBpemeHHbIE IIPEICTaBICHUS 0
[IpeICTaBICHUS 0 .
1 IIPOUCXOXKACHUN ConHeyHoM CUCTEMBI.
MTPOUCXOKICHUS
. Kocmoronnueckas reopus O.1O. [lImuara
CoHeyHOU CUCTEMBI

MeTanpeaMEeTHBIC: CIyIIaTh, BCTYNAaTh B UAJIOT, y4aCTBOBATh B KOJUICKTHBHOM
oOcyxeHnr TpoOsieMbl; (HOPMUPOBATH IEJETOJIATaHNE KaK IOCTaHOBKY
y4eOHO 3a/1a4M Ha OCHOBE COOTHECEHHUsS TOTO, YTO Y)K€ M3BECTHO U YCBOCHO
y4aluMcsi, M TOTO, 4YTO emi¢ HEU3BECTHO; CaMOCTOSITENIBHO BBIJACIATH
[MO3HABATEIBHYIO 11€J1b, YCTAHABINBATH MPUIMHHO-CIIC/ICTBEHHBIE CBSI3U

JTMYHOCTHBIE: (POPMUPOBAHUE LIEJIOCTHOIO MUPOBO33PEHHS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHUSI HAyKM U OOIIECTBEHHON MPaKTUKH;
(hopMupOBaHNE HABBIKOB CaMOaHAIN3a U CAMOKOHTPOJIS

MpeAMETHBIC: HAYIUTHhCS OOBACHATH (opmupoBanue CoJHIIA W TUTAHET Ha
OCHOBE COBPEMEHHBIX MPEACTABICHHIN O MPOUCX0XKACHUN COJIHEUHOW CUCTEMBI

AcTp

odu3rka 1 3BE3Hast acTpoHOMUS (7 4acoB)
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MeToasl [IpuHIUTT IENCTBHS U YCTPOUCTBO TEJIECKOIIOB,
acTpoPpu3NIECKUX 1 pedpakTopoB " pedaexTopos.
HCCIIeIOBaHUI PannoTeneckonsl u paguouHTepdepomMeTpsl

MeTanpeIMeTHbIE: BBIBIIATH IPOOJIEMY, C JOCTATOUYHOM MOJTHOTON U TOUHOCTHIO
BBIpa)KaTh CBOM MBICIIM; BBIJAENATH U OCO3HABATh TO, YTO YK€ YCBOEHO B Kypce
GU3MKM U YTO em€ MOJJIEKUT YCBOEHHUIO, OLEHMBATh KAaueCTBO M YPOBEHb
YCBOEHHUS MaTepuaia; aHaIM3UpOBaTh U CUHTE3UPOBATh 3HAHUS, yCTAaHABIMBATD
[IPUYUHHO-CJICCTBEHHbIE CBSI3U, CTPOUTH JIOTMYECKYIO LIEMb PacCyXICHH,
CTPYKTYpUPOBATh 3HAHUS

JMUYHOCTHBIC: (OPMUPOBAHME YMEHHS BECTH JAMAJIOr C YYUTEIeM U
OJIHOKJIACCHUKAaMH Ha OCHOBE pPAaBHOIIPABHBIX OTHOLIEHUH M B3aUMHOIO
YBa)KEHUS;, OCO3HAHME IIECHHOCTU HAy4YHBIX 3HAHWM i1 OOBSICHEHHS SBICHUI
OKPY>KaIOILIero MUpa

[peIMETHBIC: HAYYUTHhCS OOBSCHATH YCTPOMCTBO pedpakropa U pedrekropa;
yMeTb (OpPMYJIMPOBATH MPHUHIMII JEHCTBUS PATUOTEIECKONA; HAYUYUTHCS
0OBSICHATH 3HaUEHUE TOHATHUS "pa3pemaromas crrocoOHOCTh"
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OmnpezneneHre  OCHOBHBIX  XapaKTEPUCTHK
Connua. CrpoeHHe COJIHEUHOH aTMocgepsl.
1 3aKOHBI U3Ty4eHHs] aOCOJIIOTHO TBEPAOTO Teja
u  Temneparypa (oTochepbl U IATEH.
[IposiBieHHE COJIHEUHOM aKTMBHOCTH U €€
BIIMSIHME Ha KITUMat u Ouocdepy 3eminu

MCTAIIPEAMCETHBIC: C JIOCTaTOYHOM MOJHOTOM M TOYHOCTBIO BbIPpA’KaTh CBOU
MBICJIN, ,[[O6I>IBaTB HEAOCTAIOIIYIO I/IH(l)OpMaI_II/IIO C TINOMOHOIBKO BOIIPOCOB;
0CO3HAaBaTh CaMOro ce0s Kak JABMIKYHIYIO CHJIY CBOCTO HAy4dYCHHA, CBOMO
CIIOCOOHOCTH K MMpeOA0JICHUTO HpCHHTCTBHﬁ U CaMOKOPPCKIUH, COCTABJIATH
IJIaH PCHICHUA 3aJadr, CaMOCTOATCIIBHO HWCIPABJIATH OIJ_II/I6I(I/I; CO31aBaThb,
MIPUMCHATL U Hp606pa30BBIBaTB 3HaKKM U CHUMBOJIbI, MOJACIN W CXCMbl IJIA

CouHiie




perieHus yueOHBIX M MO3HABATEIbHBIX 33/1a4, BRIACIATh U KIaCCU(PHUIIMPOBATH
CYLIECTBEHHBIE XapaKTEPUCTUKU 0ObEKTA

TMYHOCTHBIE: (JOPMHUPOBAHUE LIETIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKH U OOIIECTBEHHON MPaKTUKH;
WCIIONb30BAHUE MPUOOPETEHHBIX 3HAHUM i1 OOBSCHEHHS  SIBJICHHIA,
HAO0JI0/TACMBIX B TIOBCETHEBHOM JKU3HH

[IpeIMETHBIE: YMETh OINKCBHIBaTh CTPOEHUE U COCTAB COJHEYHON atMocdepsl;
HAay4YUThCS OOBSCHATH 3HAUEHUE MOHATHS '"COJHEUHAas AaKTUBHOCTh' M eé
BJIMSIHUE Ha MPOLIECCH Ha 3emJie
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Pacuér  temmneparypsl  BHyrpu  ConHia.
TepmosinepHblil ncTounuk 3Heprun CojHIa U
IEPEHOC JHEPrUu BHYTPH CouHna.
HabutoieHust COTHEYHBIX HEUTPUHO

BayTpeHHee cTpoeHue u
MICTOYHUK sHepruu|l
CounHna

MeTanpeIMEeTHbIE: HCIOJb30BaTh aJIeKBaTHbIE S3BIKOBBIE CpEACTBA IS
oToOpaxeHus: MHGopMa B (OpPME pEeUYeBBIX BBICKA3bIBAHUM C IIEJIBIO
[UIAHUPOBAHUS, KOHTPOJII M CaMOOLIEHKH; OCO3HaBaTb CaMoOro ceds Kak
NIBIDKYIYIO CHJIy CBOErO HAaydeHHUs, CBOK CIOCOOHOCTh K IPEOOJIECHUIO
MPENSATCTBUI U CAMOKOPPEKIMU; OOBSACHATh (PU3NUYECKHE MPOLECCHI, CBSI3U U
OTHOIICHHUS], BBISBJISIEMbIE B MPOIIECCE N3YUEHUs JaHHOU TEMBI

JTUYHOCTHBIE: (POPMUPOBAHUE LIEJIOCTHOIO MUPOBO33PEHHS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOM MPAKTUKH

MpeIMEeTHBIC: YMETh OMHCHIBaTh BHYTpeHHee cTpoeHue CojHIa; 3HATH, YTO
TEPMOSIJIEPHBIE  PEAKIUU SIBJISIOTCS HCTOYHUKOM COJIHEYHOW DHEPIuu;
Hay4YUTHCS OOBSACHATH 3HAUCHHE UCCIIEIOBAaHUM COTHEYHBIX HEUTPUHO
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Omnpenenenre OCHOBHBIX XapaKTePUCTHK 3BE3.
CriektpanbHas KJIaccu(pUKaII 3BE3I.
J{narpamma "CIIEKTP-CBETUMOCTD" u
pacnipeneneHue 3B€31 Ha Heil. CBs3b Macchl €O
CBETUMOCTbHIO 3BE3] TJIaBHOM
MOCJIEZIOBATEIHLHOCTH. 3BE31bI,  KpacHBIE
CUTaHTBI, CBEPXTUTAHTHI U O€Ible KapIHKU

OCHOBHBIE
XapaKTEPUCTUKU 3BE3]T

MCTAIIPCAMCTHBIC. C ,Z[OCT&TO‘IHOﬁ MOJHOTOM W TOYHOCTBIO BbBIpa’XXaTb CBOU
MBICJIM B COOTBCTCTBUU C 3aja4aMU U YCJIIOBUSAMHW KOMMYHHUKAIIUH, CIIYHIATh U
BCTYyIIaTb B AUAJIOT, Y4aCTBOBAThb B KOJIJICKTUBHOM O6CY)KI[€HI/II/I HpO6JIeMBI;
0CO3HaBaTb CaMOro ce0s Kak ABMOKYHIYIO CHJIY CBOCTO HAY4YCHHA, CBOMO
CIIOCOOHOCTh K IIpCOA0JICHUTIO HPCHHTCTBI/Iﬁ H CaMOKOPPCKOHUH; CUCTCMHO
MBICJINTH, CO31aBaTh, MMPUMCHSATH U HpeO6pa30BBIBaTL 3HaKN WU CHUMBOJIbI IJIA
[PCHICHU A y‘{e6HI>IX 1 IIO3HABAaTCJIBbHBIX 3a/1a4

JIMYIHOCTHBIC! (I)OpMI/IPOBaHI/Ie HEJIOCTHOTO MHUPOBO33PCHNA, COOTBECTCTBYIOILICTO
COBPCMCHHOMY YPOBHIO pa3BUTHA HAYKU U O6H.I€CTBCHHOI>1 MMPAaKTUKU

MPCAMCTHBIC. HAYYUTLHCA OOBSACHATL CBS3b MCKIY 3BE3JHOM BEIUYMHOM H
CBCTUMOCTBIO 3BC3/Ibl; YMCTL OIIMCBIBATH CIICKTPAJILHBIC KIIACChI 3Bé3I[; YMCTH
I10JIb30BAThCsA HHanaMMOﬁ "CHCKTp-CBCTI/IMOCTL"; YMETH OIIMCBIBATL CTPOCHUC

3BE3] IJIaBHOM MOCJICA0BATCIBHOCTU, TUTAHTOB U CBECPXTUT'AaHTOB
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OCOOEHHOCTH CTpOCHHUSI OENbIX KapJIUKOB WU
beinble KapJIUKH, npenen Yanapacekapa Ha ux Macey. Ilynbcapsl
HEUTPOHHBIE  3BE3/BI, Y HEUTPOHHBIE 3BE31b1. [IoHATHE YEPHOU ABIPBI.
4EpHbIE JbIpBL(1 HaOutoieHust 1BOMHBIX 3BE3/ U OIPENEICHUE
/IBOiiHBIE, KpaTHbBIE U ux macc. [lynbcupyromme nepeMeHHbIE 3BE3bI.
[IEPEMEHHBIE 3BE3/IbI Lledennpl U CBsI3p TMEpHOAA IYNBCAIMHA CO

CBETHUMOCTBIO Y HUX

MCTAIIPpCAMETHEBIC: C IIOCTB.TO‘IHOﬁ MMOJTHOTOM W TOYHOCTBHIO BbIpaXXaTb CBOU
MBICJIM B COOTBCTCTBHHU C 3a/la4aMiU U YCIIOBUSAMU KOMMYHUKaIWH,; INIAHUPOBATH
W IIPOrHO3UPOBATH PE3YJIbTAT, AHAJIU3HUPOBATL W CHUHTC3UPOBATH 3HAHUA,
YCTaHaBJIMBATb HNPHUYNHHO-CJICACTBCHHBIC CBA3U, CTPOUTH JIOTHUYCCKYIO LCIIb
PacCyXJI€HUH, CTPYKTYpUPOBATh 3HAHMS

JTMYHOCTHBIE: (POPMUPOBAHNE YCTOMUNBON MOTUBAIIMH K TPHOOPETEHUIO HOBBIX
3HAHUM U PAKTUYECKUX YMEHUN

[peAMETHBIC: HAYYUTHCS OMKICHIBATH CTPOCHHUE OEJIBIX KApPJIMKOB, HEUTPOHHBIX
3BE3, MyJIbCAPOB M YEPHBIX JIBIP; YMETHh (DOPMYTUPOBATH OTIPEICTICHUE TIOHATHN
"nBoOMHBIE 3BE3ABI", "KpaTHble 3BE3bI", "3aTMEHHO-IIEPEMEHHBIEC 3BE3MBI",
"IMyIbCUPYIOLINE TEPEMEHHBIE 3BE3bI"
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Habito1aemble nposiBI€HUS B3PHIBOB HOBBIX U
1 CBEpXHOBBIX 3BE€31. (CBOMCTBA  OCTaTKOB
B3PBIBOB CBEPXHOBBIX 3BE3]]

HoBbsie M CBEpXHOBBIE
3BE3 MBI

MeTanpeIMeTHbIe: OCO3HAHHO  IUIAHUPOBAaTh M PEryJupoBaTh  CBOIO
NesITeNbHOCTD, BBISBISITH MPOOJIEMBI, BIaJeTh YCTHOW M MHUCbMEHHOM PEYbIo;
(dbopMHpOBaTh LieJenojaraHue Kak MOCTAaHOBKY yueOHOU 3aJadM Ha OCHOBE
COOTHECEHHS TOTO, YTO yX€ M3BECTHO M YCBOECHO YYalllUMCS, U TOTO, YTO eIé
HEH3BECTHO; CAMOCTOSTEIBHO BBICIATH IO3HABATENBHYIO 11€]1b, yCTAHABINBAThH
[IPUYUHHO-CJICJICTBEHHbIE CBSI3M, OOBSCHATH Pa3lMYHBbIC SIBJICHHUS HAa OCHOBE
(buznueckoil Teopun

JTUYHOCTHBIC: (POpMHpOBaHHE MOTHUBAllMM B HW3YUYEHHH HAyK O MPUPOJE,
yOEXKAEHHOCTH B BO3MOYKHOCTH MO3HAHUS IPUPOIBI

[peIMEeTHBIe: HAay4yUThCs (QOPMYIUPOBATh OMpeAeNieHUE TMOHATUN "HOBas
3Be3aa'", "cBepxHOBas 3Be3/a"; yMeTh OOBSCHATH MPUYUHBI BCIIBIIIEK HOBBIX U
CBEPXHOBBIX 3BE3[; YMETh (DOPMYIHUPOBATh PA3NUYMs CBEPXHOBBIX MEPBOTO U
BTOPOTO THIIA
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JKuzHb  3BE31  paziMuyHOM Macchl M €€
OTpa)K€HUE Ha JiarpaMmMme "creKTp-
cBeTUMOCTh". ['paBUTAIMOHHBIA KOJJIANC U
B3pBIB OENIOro Kapiivka B ABOWHOM cucTeMe u3-
3a IEepeTeKaHuss Ha HEro BEIIECTBA 3BE3/bI-
KOMIIaHbOHA. ['paBUTAalLIMOHHBIN KOJUIAIIC sA1pa
MaCCHUBHOM 3Be3/bl B KOHIIE €€ ku3HH. OleHKa
BO3pacTa 3BE3AHBIX CKOIUICHUI

IBOIIOLUS 3BE3T 1

MCTAIIPCAMCTHLIC: BBISIBJIATH Hp06J'ICMy, C JOCTAaTOYHOM NOJIHOTOM U TOYHOCTBIO
BbIPpaKaTb CBOU MBICJIU; BBIACIATL U OCO3HABATH TO, YTO YK€ YCBOCHO B KYpPCC
(1)1/131/IKI/I U Y9TO €m¢ MHOIICIKHUT YCBOCHUIO, OLICHUBATH KAa4YC€CTBO U YPOBCHb

YCBOCHUSA MaTCpHraia, aHAJIM3UPOBATH U CUHTC3UPOBATh 3HAHUA, YCTAHABJINBATD




[IPUYMHHO-CIICICTBEHHBIE CBS3M, CTPOUTH JIOTMYECKYIO LENb PAaCCyXICHUH,
CTPYKTYPUPOBAaTh 3HAHUS

JINYHOCTHBIC: q)OpMHpOBaHI/Ie YMCHHA BCECTU JUAJIOT C YUYUTCICM H
OTHOKJIACCHUKaMH Ha OCHOBE pABHOIPABHBIX OTHOLICHUH W B3aWMHOTO
YBAKCHHA, OCO3HAHHUC LCHHOCTH HAYYHBIX 3HAHUMN JJIsL 0OBSICHEHHS SIBJICHUI
OKpY’Karolero Mupa

[peIMETHbIE: YyMETh (OPMYIUPOBATH OIpENEICHUE NOHATHA "TpoTo3Be3na';
HAYYUTHCS ONHMCHIBATH DBOJIONMIO 3BE3; 3HATh, KaK OIPEIEINSIOT BO3pacT
3BE3/IHOIO CKOILIEHUS

Mueunslii yTh (3 yaca)
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Habitonaembie XapaKTEePUCTUKH
OTpa)XaTeJIbHBIX U JUPPY3HBIX TYMAHHOCTEH.
Pacnpenenenne ux  BOAM3M  IUIOCKOCTH
["anaktuku. CrinpanbHas cTpykTypa I'anakTuku

["a3 u eu1b B ["amaktuke|l

MCTAIIPCAMETHBIC: CIIYIIaTh, BCTYIIATh B JUAJIOI, YHaCTBOBATH B KOJIJICKTUBHOM
00CyxaeHrn TpoOIemMbl; (OPMUPOBATH IIEJeToJlaraHue KaK IMOCTAaHOBKY
yaeOHOH 3a7auil Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO M YCBOEHO
ydqamumces, Hu TOro, 4rTo emé HEHU3BCCTHO, CaMOCTOATCIBHO BBIACIATDH
MMO3HABAaTCIbHYIO ICJIb, YCTAHABJIMBATh IPUYNHHO-CIICACTBECHHBIC CBA3H

JTUYHOCTHBIE: (POPMUPOBAHKE YCTOMYHUBOIO HHTEPECA K U3Y4EHHUIO HOBOTO

[peIMETHBbIC: HAYYUThCS OOBACHATH MPUUMHBI CBeUeHUs AUPPYy3HbIX
TYMaHHOCTEH; 3HaTh, Kak 00pa3yloTcs OTpa)xkaTelIbHbIe TYMaHHOCTH
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PaccesiHHBIE U IApOBBIE 1 HaOmrogaeMele CBOICTBA CKOIUIEHWH M UX
3BE3QHbBIE CKOILICHUS pacripenenenue B ['amakTuke

MeTanpeIMeTHbIe: HCIOJb30BaTh a/IeKBaTHBIC SI3BIKOBBIE CpEACTBA IS
oToOpaxeHus: uHbopMan B (OpME pEUeBBIX BBICKA3bIBAHUI C IIEJBIO
[UIAaHUPOBAHUS, KOHTPOJII MU CAMOOILIGHKH; OCO3HaBaTh CaMOro ceds Kak
NBUKYIIYIO CHIIy CBOErO HayudeHHUs, CBOIO CIOCOOHOCTh K THPEOJI0JICHUIO
[PEMSATCTBUI U CAaMOKOPPEKIHU; OOBSCHATH MPOLIECCHI, CBA3M U OTHOLICHUS,
BBISIBJISIEMBIE B [TPOLIECCE U3YUEHUS TaHHOM TeMBbI

JIMYHOCTHBIC! (bOpMHpOBaHI/Ie MOTHUBAIIMK B H3YUCHUHU HAYK O MpUPOIC,
Y66)K,Z[éHHOCTI/I B BO3SMO’KHOCTHU IMO3HAHHA ITPUPOABI

[peAMETHBIE: YMETh ONUCHIBATH CTPOCHUE PACCESIHHBIX M IIAPOBBIX 3BE3IHBIX
CKOIUICHUU
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HaOmronenue 3a ABMXKEHHEM 3BE3N B IIEHTpE
['amakTukn B MH(paAKpacHBIH  TENECKOII.
Onenka mMaccbl M pa3MepPOB YEPHOU ABIPHI 110
JBUKEHHUIO OTJEJIBHBIX 3BE3]]

CBepxmaccuBHast
uépHast Abipa B LeHTpe|(l
Mie4Horo myTu

MCTAIIPCAMCETHBIC: BBISIBJIATDH HpO6J'ICMy, WHUIUATUBHO COTPYAHHUYATH B ITIOUCKE
14 c6ope HH(bOpMaHHH I €€ pa3pcuiCHusd; BBIACIATL U OCO3HABATL TO, UTO YK€
YCBOCHO M 4YTO eIlI€ MOJJICIKUT YCBOCHUIO, OLICHHUBATHL KA4YC€CTBO U YPOBCHb
YCBOCHUSA MaTCpHraia; aHaJIM3UPOBATh U CUHTC3UPOBATh 3HAHHS, YCTaHABJIMNBATH
MPUINHHO-CJICACTBCHHLIC CBA3HU, CTPOUTH JIOTUYCCKYIO IICIIb paCCY)KILGHHﬁ,
BbIIBUI'aTh 1 000CHOBBIBATH THIIOTE3bI




TMYHOCTHBIE: (POPMHUPOBAHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHOH MPAKTUKH

[peIMETHBIC: 3HATh, KAK 00OHAPY)KUIIH CBEPXMACCUBHYIO YEPHYIO JABIPY B IICHTPE
["anakTUKHU

["anakTUKHU

(3 4a

ca)
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Tunbl ramakTuk W uX cBoMcTBa. KpacHoe
Knaccudukarus CMCIIICHUE W ONPEACICHUE PACCTOSAHUN N0
raJaKTUK rajlakTUK. 3akoH Xa06sa. Bpamienue rajgakTuk
U coJiepyKaHue TEMHOM MaTepuu B HUX

MeTanpeIMEeTHbIe: HUCIOJb30BaTh aJIeKBaTHbIE SA3BIKOBBIE CpEACTBa JUId
oToOpaxkeHUs: MHPopMaMu B (OpPME pEUYEBBIX BBICKA3bIBAHUI C IIEJIBIO
[UIAHUPOBAHUS, KOHTPOJII U CAaMOOLIEHKH; OCO3HaBaTb €aMOro cedsl Kak
NIBIDKYILYIO CHJIy CBOErO HAaydeHHUs, CBOK CIOCOOHOCTh K IPEOIOJIECHUIO
[PEMSATCTBUI U CAaMOKOPPEKLNHU; OOBSICHATH MPOLECCHl, CBA3M U OTHOLICHUS,
BBISIBJISIEMBIE B ITPOLIECCE U3YUEHUS TaHHOM TeMBbI

JTUYHOCTHBIE: (POpMHpOBaHHE MOTUBAllMM B H3YUYEHHH HAyK O TPUPOJE,
YOEKIEHHOCTU B BO3MOKHOCTH IMO3HAHUS TIPUPO/IBI

MpEAMETHBIE: HAYYHUTHCS OINMCHIBATh JJUIMITHYECKHE, CHOUPAIBHBIE U
HENpaBWIbHbIE TalaKTHKU; yMeThb (OpMyIHpoBaTh 3akoH XaOOya; 3HATh
CrIocoOBbI ONPEIEJIEHUS] MACChI TATTAKTHK
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AKTUBHBIE TaJJaKTUKH n, [Ipupona akTuBHOCTH ranakTuk. I[Ipupona
KBa3apbl KBa3apoB

MeTanpeIMEeTHBIE: CITyIIaTh, BCTYNAaTh B THAJIOT, Y4aCTBOBATh B KOJUICKTUBHOM
00CyxaeHHH TpoOIeMbl; (OPMHUPOBATH IIEJeTojlaraHue KaK IMOCTAaHOBKY
y4eOHOI 3a/1a4l Ha OCHOBE COOTHECEHHUsS TOTO, YTO YK€ M3BECTHO U YCBOCHO
ydalmuMcsi, W TOTO, YTO eml€ HEWU3BECTHO; CaMOCTOSITEJIbHO BBIICISTH
[M03HABATEIIBHYIO 11€J1b, YCTAHABJINBATH MPUYNHHO-CIICJICTBEHHBIC CBS3U

JTUYHOCTHBIE: (DOPMUPOBAHHE CAMOCTOSITEIILHOCTH B MPUOOPETEHUU HOBBIX
3HAHMIM M MPAKTUYECKUX YMEHHH; (OopMHpOBaHHE HABBIKOB 000OILIECHUS U
CUCTeMaTH3allli TEOPETUUECKOro MaTepHraa

[peIMETHBIC: YMETh OOBACHATH NMPUPOJy AKTUBHOCTH TaIAKTUK; HAYUYUTHCS
dbopMynupoBaTh 3HAU€HHE TMOHATHS '"KBa3ap" W yMeTh ONUCHIBATH €rO
(bu3MYECKYIO IPUPOTY
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[Ipupoaa ckoIIeHU U poJib TEMHOM MaTepUU B
HUX. MeXranakTUuecKHil ra3 U peHTI€HOBCKOE
Ckomnenus rajaktuk |1 W3JIy4YeHHEe OT Hero. Syeucras CTpykKrypa
pacrpeleseHrsl TAIakKTUK M CKOIUIEHHH BO
Bcenennoi

MCTAIIPCAMCETHBLIC! (I)OpMI/IPOBaTB yqe6Hoe COTPYAHUUICCTBO C YYUTCICM U
CBCPCTHUKAMU; (I)OpMI/IPOBaTB [eJienojiaraHnue Kak moCTaHOBKY y‘le6HOI7I 3agadn
Ha OCHOBC COOTHECCHHSA TOT'O, YTO YK€ U3BCCTHO U YCBOCHO yUallluMCs, U TOTO,
4TO eIé HCHU3BCCTHO, BBIICIIATHL U (bOpMYJ'II/IpOBaTB IMO3HABATCIIBHYIO MCJIb,
MCKaTb W BBIACIATH HCO6XOI[I/IMYIO I/IH(l)OpMaI_II/IIO, CJICAOBATh AJIIOPUTMY
JACATCIIBHOCTH




TMYHOCTHBIE: (POPMHUPOBAHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHOH MPAKTUKH

MpPEIMETHBIE: YMETb OOBACHATH NPUPOAY CKOIUICHWH TallakKTHUK, UX
[PEHTI€HOBCKOI'O U3JIy4EHHUS

Crtpo

eHue 1 3BoJIroIus Beenennoit (2 yaca)
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CBs3p  3aKoHA BCCMHUPHOI'0O TATOTCHHUA C

IPEICTABICHUSIMH 0 KOHEUYHOCTH u
KoneyHoCTh " o
OECKOHEUYHOCTH Bcenennoi.
OECKOHEYHOCTH 1 o
o doromeTpruueckuit napagokc. Heodxoaumoctsb
Bcenennoit

o0mieid  Teopud  OTHOCHUTEIBHOCTH ISt
MOCTpOEHUs Moienu Beenennon

METaNpeMETHBIE: C JIOCTaTOYHOM IOJHOTOM M TOYHOCTBIO BBIPAKATH CBOHU
MBICIIM B COOTBETCTBHHU C 33/1a4aMU M YCJIOBUSIMH KOMMYHUKAILIMM, CIyIIATh U
BCTYNaTh B JUAJIOT, Y4aCTBOBATh B KOJUIEKTUBHOM OOCYXKIEHMM MPOOJIEMBI;
BBITIOJIHATH JEMCTBUS MO 00pasily, OLIEHMBAaTh U KOPPEKTUPOBATH JIEHCTBUS B
COOTBETCTBHUU C JSTAJOHOM; CHCTEMHO MBICIUTh, CO3/1aBaTh, NPUMEHATh WU
peoOpa30BbIBATh 3HAKHU M CUMBOJIBI JIJIS pEIIEHUs Y4eOHbIX U M03HABATEIbHBIX
3a/1a4

TTMYHOCTHBIC: (POPMHUPOBAHHUE IIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHUSI HAyKH U OOIIECTBEHHON MPAKTHUKH;
dhopmupoBaHue YOSKIEHHOCTH B IPUMEHHUMOCTH 3aKOHOB (DU3UKH K PEaTbHBIM
SIBIICHHSIM

[peIMETHBIE: HAYYUTHCS dbopMynupoBaTh 3HauYEHUE TIOHSITUS
"poTromerpuyeckuii mapagokc"; yMeTb OOBSCHATH CBSI3b 3aKOHA BCEMHUPHOTO
TATOTEHUS C MPEJCTABJICHUSIMU O KOHEYHOCTU M OeckoHeuHOCTH BceneHHoI;
3HaThb HEOOXOJAMMOCTh OOIIEH TEOpUU OTHOCUTEIBHOCTU HJISi MOCTPOCHHUS
Moaenu Beenennoit
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CBs13b cpe/iHel MIIOTHOCTU MaTEePUH C 3aKOHOM
1 paclidpeHusi W reomerpue  BceneHHOM.
Pannyc u Bo3pact BeenenHnou

Moenb "ropsiueit
Bcenennoi"

MCTAIIPCAMETHBIC: BBISIBJIATH HpO6JI€My, WHUIIMATUBHO COTPYAHHUYATh B IIOMCKE
148 c6ope I/IH(I)OpMaI_II/II/I I eé pa3pcuieHus; BBIACIATL U OCO3HABATD TO, UYTO YiKE
YCBOCHO U 4YTO elmé MOJJICIKUT YCBOCHUIO, OLICHHBATL KA4YC€CTBO U YPOBCHb
YCBOCHUSA MaTCpHraia; aHAJIM3UPOBATH U CUHTC3UPOBATh 3HAHUS, YCTaHABJINBATDH
MPUYNHHO-CJICACTBCHHBIC CBA3HU, CTPOUTH JIOTUYCCKYIO ILCIIb paccymneHHﬁ,
BBIIBUI'aTh U 000CHOBEBIBATH T'HITOTE3bI

JIMIHOCTHBIC! (bOpMHpOBaHHC HEJIOCTHOI'O MUPOBO33PCHUA, COOTBETCTBYIOIICTO
COBPECMCHHOMY YPOBHIO PA3BUTHA HAYKU U O6H.[€CTB6HHOI>1 MMPAaKTUKU

MpeIMEeTHbIe: HAy4YUTbCs (QOPMYIUPOBATh 3HAUEHUE TMOHATHH "ropsyas
Bcenennas", "meraranaktuka'; yMeTh OMHUCHIBATh KOCMOJIOTMYECKUE MOJAEIU
Bcenennou

Cosp

eMeHHBbIe Ipo0IeMbl acTpoHOMUH (3 Jaca)
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'Y CKOpEHHOE
pacumpeHue
Bcenennoir u  TEéMHas
SHEPTUst

Bxiag TéMHOM mMarepun B maccy BceneHHOI.
HalmtoieHne CBEpXHOBBIX 3BE3N B JANEKUX
rajJakTUKaX M OTKPBITHE  YCKOPEHHOIO




pacuiupenuss Bceenennoin.  Ilpupoma  cuisl
BCEMHUPHOI'O OTTAJIKUBAHUS

MCTAIIPCAMCETHLIC: BBISIBJIATDH HpO6JI€My, WHUIUATUBHO COTPYAHHUYATH B ITIOHUCKEC
1 coope nHpopManuu st € pa3peieHus; BBIICIITh U 0CO3HABATH TO, YTO YKE
YCBOCHO B Kypce (PM3HKH H YTO €II¢ MO UICKUT YCBOCHHIO, OIICHUBATH KAYECTBO
1 YPOBCHb YCBOCHHA MaTCpHUalid, aHAJIU3UPOBATL WU CHUHTC3UPOBATH 3HAHUA,
YCTaHABJIMBATb MPUYUHHO-CJICACTBCHHBIC CBA3HU, CTPOUTH JIOTMYCCKYIO LCIIb
paCCY)KI[eHI/H\/JI, BbIIBUI'aTh U 000CHOBBIBATH TUIIOTE3BI

TMYHOCTHBIE: OPMHUPOBAHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH

[IpEAMETHBIE: HAYYUTHCS OIMCHIBATh SIBJICHUE YCKOPEHHOIO pPaCIIUpEHUs
BcenenHoi; 3HaTh, YTO YYE€HBIE MOHUMAIOT MOJ TEMHOW JHEPTrHEH; 3HATh
(bu3nyUecKuil CMBICT KOCMOJIOIMYECKON OCTOSTHHOM B ypaBHEHUM DHHIITEHHA

33/2

HeBunumble cnyTHHKH y  3BE€34. MeTomasl
1 OOHAPYKEHHSI HK30TUIAHET. OK30IUIAHETHI C
YCIIOBHUSIMU, OJIATOTPUATHBIMU TSI )KU3HU

OO6HapyxeHue TUTaHeT Y
IPYyTUX 3BE31T

MCTAITPCAMETHBIC: BBISIBJIATH HpO6J’I€My, WHUIIUATUBHO COTPYAHHUYATH B ITIOMCKE
1 cOope nHbopMaIuu A1 e€ pa3pelieHus ; BBIICISITh M 0CO3HABATh TO, YTO yXKE
YCBOEHO B Kypce (PM3HKHU U UTO €€ MOJICKUT YCBOCHHIO, OIIEHUBATH KAYECTBO
1 YPOBCHL YCBOCHHA MaTCpuajia, aHAIU3UPOBATL W CUHTC3UPOBATHL 3HAHMA,
yCTaHABIIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH JIOTUYECCKYIO IICTIh
paccy)KJIeHHUH, BBIIBUTaTh H 000CHOBBIBATH TUIIOTE3BI

JTUYHOCTHBIE: (POPMUPOBAHKE LIEJIOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH

MPCAMETHBIC. YMCTh OIIMChIBATh METOIbL 06Hapy>KGHI/I${ OK30IIIaHCT
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Pa3Butne mnpencraBieHU O CYIIECTBOBAaHUU
sku3Hu Bo Bcenennoit. ®@opmyna [peiika u
1 uuciao nuBman3zammii B amaktuke. Ilowmck
CHTHAJOB OT BHE3EMHBIX I[UBUIM3ALMN U
oJava CUTHAJIOB UM

[Touck xU3HU U pazyma
BO Beenennoit

MCTAIIPCIAMCTHLIC: BBISABJIATD HpO6J'I€My, WHULUATUBHO COTPYAHHNYATH B ITIOUCKEC
148 c6ope I/IH(I)OpMaI_[I/II/I s e€ pa3peliCHusA; BBIACIIATL U OCO3HABATD TO, UYTO YiKC
YCBOCHO B KypCC (1)I/ISI/IKI/I U YTO elI¢ MO IJICIKUT YCBOCHHUIO, OLICHUBATH KAYCCTBO
U YPOBCHb YCBOCHHA MaATCpUajld; AHAIMU3UPOBATL U CHUHTC3UPOBATH 3HAHU,
YCTAHABJIMBATb MPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH JIOTUYCCKYIO LCIIb
paCCYH(ﬂeHHﬁ, BbIABHUI'aTh U 000CHOBEIBAThH TUIIOTE3bI

JIMYIHOCTHBIC! (bOpMHpOBaHI/Ie HEJIOCTHOTO MHUPOBO33PCHN A, COOTBECTCTBYIOILICTO
COBPECMCHHOMY YpPOBHIO Ppa3BHUTUA HAYKU U O6IJ.[CCTB€HHOI71 IMPAKTHUKU,

(I)OpMI/IpOBaHI/IC HaBBIKOB CaMOaHalin3a U CAMOKOHTPOJIA

MPCAMCTHBIC. HAYUYUTHCA Q)OpMYHI/IpOBaTL HpO6J’ICMH INOMCKa BHEC3CMHBIX

[IUBUIIM3ALUHN; YMETh 00BICHATH popmyiy [peiika

Peseps (1 yac)
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