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IHosicHUTEABLHAA 3AIIMCKA

Pabouas nporpamma 1o acCTpOHOMHH COCTaBJI€HA B COOTBETCTBHH C:

e [mpukazoM MuHHCTepcTBa oOpa3zoBaHus U Hayku P® ot 29 urons 2017 r. Ne 613 "O
BHECEHUH WM3MEHEHUH B (efepalibHblil rOCyJapCTBEHHBIN 00pa3oBaTENbHBIM CTaHIAPT,
YTBEPKIEHHBIN NpukazoM MunuctepcrBa odpa3zoBanus u Hayku PD ot 17 mas 2012 r.
Ne 413",

e mpukazoM MunHHcTepcTBa oOpa3zoBaHusi U Hayku P® ot 20 urons 2017 r. Ne 581 "O
BHECEHHH HW3MEHEHWl B (QeaepanbHblii IMepeyeHb Y4YeOHUKOB, PEKOMEHIYEMBIX K
UCIIOJIb30BAaHUIO TMPU  peaju3allid HMEIOIMIMX TOCYAAPCTBEHHYIO aKKPEAUTALIUIO
oOpa3oBaTelbHBIX NPOrpaMM HAYaJbHOTO OOLIEro, OCHOBHOTO OOIIEro, CpeIHEero
oOurero oopa3oBaHusi, yTBEPKAEHHBIA NMprUKazoM MuHuUCTEpcTBa 00pa30BaHUs U HAYKH
P® ot 31 maprta 2014 r. Ne 253",

e mucbkMoM MuHKcTepcTBa 00pa3oBanusi U Hayku PD ot 20 wmrons 2017 r. Ne TC-194/08
"O6 opranu3zauuu u3yyeHus: yueoHoro npeamera "ActpoHomus'";

e [puUMepHON pabouel mporpaMmoit no npeametry (ActpoHomus. Meroauueckoe nocooue
10-11kmaccel. ba3oBbIii ypoBeHb: y4eb. mocobuwe s yuutesned o0meodpa3onar.
opranuzanuii / mox pexa. B. M. Uapyruna.—M.: [Ipocsenienue, 2017).

KonuuecTBo 9aCO0B, OTBOAUMMBIX HA U3YUYCHHC IIPCAMCTA: 34,

MO}IGHL MpCIioJaBaHu:A: luB HEACIIO .

Y4eOHO-MeTOAUYECKOEe 1 MATEPHUATIBLHO-TEXHNYECKO0e o0ecriedeHue 00pa3oBaTeIbHOI0
npomecca

VY4eOHO-METOINYECKUI KOMIUIEKT, UCTIONB3YEMBIN MpU peanu3anuu padbodeil mporpaMMsl:
1. Yapyrun B. M. Actponomus. 10—11 xmaccel: y4e6. s o0meo0pa3oBaT. OpraHu3aliyii:
6a3oBbIii ypoBeHb / B. M. Uapyrun.—M.: [Ipocsemienue, 2018.
2. Actponomus. Metoaudeckoe ocodue: 10—11kmaccrel. ba3zoBelil ypoBeHb: yueb. mocodue
U1 yuuTened obOmieoOpaszoBaT. opraHm3ammii / mox pea. B. M. Uapyruna.—M.:
IIpocenienue, 2017.

Jluteparypa:
1. Sxuo I'. C. HabmroeHust ¥ mpakTHYECKHe paboTHI 110 aCTPOHOMUH B CPEJHEH IIKOJIe. —
M.: IIpocsemenue 2016.
2. Manaxosa I'. U., Ctpayt E. K. Ilunaktudeckuit matepuan mno actponomuu: [locobue nis
yuutens. — M.: [Ipocsemenne, 2017.
JleButan E. II. lunaktuka actponomuu. — M.: Dnuropuan YPCC, 2017.
4. Kymuxosckuii I1. I'. CrpaBounuk nroburtens actpoHomuu / nof pea. B. I'. Cypauna. —
M.: Dautopuan YPCC, 2018.

w

5. Ilepenbman . U. 3anumarensHas actponomus. — M.: BAII, 2017.

6. Kmumumun U. A. DnemenrapHas actpoHomusi. — M.: Hayka. I'n. pen. ¢wuz.-mart. nwr.,
2018.

7. Boponmnos-BenssmuuoB b. A. Ouepku o Beenennoit. — M.: Hayka. I'nn. pen. ¢wus.-mar.
mwmt., 2017.

DEeKTpOHHBIE 00pPa30BaTEIbLHBIC PECYPCHI:
1. http://www.astronet.ru — Poccuiickas ActpoHomudeckas CeThb
2. http://afportal.kulichki.net/ — caiit y4urens GHU3MKH U aCTPOHOMHH BBICIICH KAaTETOPHH
I'pabuesuya B. 1.



http://www.astronet.ru/
http://afportal.kulichki.net/

©o 0k

7.
8.

9.

http://myastronomy.ru/ — caiitT npenogaBaressi aCTPOHOMHUM, KaHAUIATA ITeJarOTHYECKUX
Hayk IIlarosckont H. E.

http://www.gomulina.orc.ru/ — caiit yuurens ¢pusuku u actponomun ['omynuaoit H. H.
http://college.ru/astronomy/course/content/content.html — Otkpsitas ActpoHomus 2.6
https://Www.roscosmos.ru/ — calT rocyaapCTBEHHOW KOPIOpAIMU IO KOCMHYECKOM
nesiTeabHOCTH PockocMoc

http://www.planetarium-moscow.ru/ — cai't MOCKOBCKOTO IJIaHETapHsI.
http://www.galactic.name/ — acrporomudeckuii noptan "Hmst ["anakruku"
http://www.walkinspace.ru/ — mopran "IlyreriectBrue B kocmoc"

10.https://www.uahirise.org/ru/ — pycckosi3piunast Bepcus mnpoekra "Mapc 0e3 rpanui’”
11.http://stars.chromeexperiments.com/ — BupTyanbHas SKCKypcus 1o BeenenHoi
12.https://www.nasa.gov/ — odunuagbHbeli caiT HanuoHanbHOro  ympaBieHHS 10

AOPOHABTHUKE U UCCIICAOBAHNUIO KOCMHUYCCKOT'O IMMPOCTPAHCTBA

13.bubauoreka AeKTPOHHBIX HANIAAHBIX mocooun "Actponomus 9—10", OO0 "duzukoH"
p A p ) )

2003

14.Stellarium 0.17.0 — snekrponnsii anerapwii (http://stellarium.org/ru/)

TexHuueckue CpCaACTBa 06yq€HI/I$I, HarJsiJHbIC mocoous

1.
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TCO (IIK, MynbTUMEAUNHBINA TPOESKTOP, IKPaAH)
Mopnenb HebecHO cdepbl.

KoMruiekT moaABMIKHBIX KapT 3BE3IHOTO Heba.
I'no6yc 3emn.

I'no6yc JlyHsl.

[ITkObHBIA ACTPOHOMUYECKHUM KaJIE€HIAPb.

I[Inanupyembie pe3yJibTaThl OCBOEHHUSI Kypca

JIMYHOCTHBIMU pe3yjbTaTaMM OCBOCHUA ACTPOHOMUU SABJIAIOTCA

YMEHUE YIPaBIATh CBOECH NIO3HABATEIBHOMN AEATEIbHOCTHIO;

TOTOBHOCTh M CIOCOOHOCTh K 0OOpa3oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
NPOTSKEHUU BCEH >KM3HU; CO3HATEIHLHOE OTHOUIEHHUE K HEMPEPHIBHOMY OO0pa30BaHUIO
KaK yCJIOBHIO YCIIENTHOM ITpodeccroHaabHON U 00IIECTBEHHON IeATeIbHOCTH,

YMEHUE COTPYIHUYATh C B3POCIBIMHU, CBEPCTHHKAMHM, JETbMHU MIIAQJUIErO0 BO3pacTa B
oOpa3oBaTelbHOM, y4eOHO-HCCIEOBATEIbCKON, TMPOEKTHOW W  JIPYrUX  BHUJAX
NEATENbHOCTH;

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAYKU; OCO3HAHWE 3HAYMMOCTU HAYKH, BIIAJICHUS TOCTOBEpHON MH(pOpMaImen
O TMEpeloBbIX JOCTIXKEHUSX U OTKPBITUSIX MHPOBOM U OTEYECTBEHHOW HAYKU;
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPONCTBE MHUpa U 00IIEeCTBa; TOTOBHOCTh
K HAyYHO-TEXHUUYECKOMY TBOPUYECTBY;

YyBCTBO TOPAOCTH 32 OTEYECTBEHHYK) KOCMOHABTUKY, T'YMAaHU3M;

MOJIOKUTEIIBHOE OTHOLIEHUE K TPYY, LEJICYCTPEMIEHHOCTD;

AKOJIOTUYECKasi KYyJIbTypa, OEpekKHOE€ OTHOIICHHE K PpOAHOM 3emje, MNPUPOJAHBIM
oorarctBam Poccuu, Mupa u KOCMOCa, MOHMMAHHUE OTBETCTBEHHOCTH 3a COCTOSIHHE
MPUPOAHBIX PECYPCOB U PA3yMHOE MPUPOAOIIOIB30BAHHUE.

MeTaHpCI[MeTHBIMH pe3yiibTaTaMi OCBOCHHUS aCTPOHOMUM SABJIAIOTCA:

1.

OCBOCHHE pe2yisimuHblX YHUBEPCATIbHBIX YUSOHBIX JEeHCTBUM:
CaMOCTOSITEILHO OMPEACNIATh IEIU, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3a7a4d B
00pa3oBaTeIbHOMN ACATEILHOCTU U KUZHEHHBIX CUTYAIUSX;
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OLICHMBATh PECYpPChl, B TOM 4YHUCJIE BpeMs M JApyrue HeMaTepualbHbIE PECYpPCHI,
HEO0OXOIUMBbIE JJI TIOCTH>KEHHSI IOCTABJIEHHON paHee LeNu;

COIMOCTAaBJISATh MMEIOLIMECS BO3MOXKHOCTH M HEOOXOIUMbIE MJI JOCTHXKEHHUS LEH
pecypchl;

OINpEENATh HECKOJIBKO IMyTeH JOCTUXKEHUS MMOCTaBICHHOM LIEeIH;

3a/laBaTh MapamMeTpbl M KPUTEPUH, IO KOTOPHIM MOXHO ONpPENEIUTh, YTO LEJb
JIOCTUTHYTA;

COIMOCTABJISATh MOJIYYEHHBIH PE3YNbTAT JEATEILHOCTH C MIOCTABICHHOM 3apaHee LeJbIo;
OCO3HaBaTh IMOCJEJICTBHUS JOCTH)KEHUS IOCTABICHHOW 1€MW B  JEATEIbHOCTH,
COOCTBEHHOM KM3HU U KU3HU OKPYKAIOIIUX JIIOJEH;

OCBOCHHUE NO3HABAMENbHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUI:

KPUTHUUYECKHU OIICHUBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO C PA3HBIX TTO3UIIHH;
pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUs] B MH(POPMAIIMOHHBIX UCTOYHUKAX;
UCIIOJIb30BaTh PA3IMYHbIE MOJEIBbHO-CXEMAaTHUYECKUE CpeACTBa I MpEJCTaBICHUS
BBISIBIICHHBIX B MH(POPMAITMOHHBIX UCTOYHUKAX MPOTUBOPEUUI;

OCYIIECTBIISITh Pa3BEPHYTHIM MH(POPMAIMOHHBIN MOUCK U CTABUTH Ha €0 OCHOBE HOBBIC
(yueOHbIE U TTO3HABATENBHBIC) 33/1a4H;

UCKaTh U HAXOJUTh 0000IIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4;

PUBOJAUTH KPUTUUECKUE apTYMEHTHI KaK B OTHOIIEHUH COOCTBEHHOTO CYXIEHUS, TaK U
B OTHOIIIEHHWU JICCTBUU U CYXKJICHUU IPYTOro YEJIOBEKA;

aHAIM3UPOBATH U MPEOOPA30BHIBATH MTPOOJIEMHO-TIPOTUBOPEUNBBIEC CUTYAIINH;

BBIXOJUTH 332 paMKHU Y4YEOHOro mpeaMera U OCYIIECTBISITH IIeJIeHANpPaBICHHbBIN MOUCK
BO3MOKHOCTH HIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBUS;

BBICTpAWBAaTh  WMHJMBHUIYAJIbHYIO  00Opa30BaTeNIbHYIO  TPACKTOPUIO,  YUHUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNS,

3aHMMAaTh pa3Hble TO3UIMKM B TIO3HABATENIHON NeSITeNbHOCTU (OBITh YYEHUKOM U
yuuteneMm; GopMyIupoBaTh 00pa30BaTEIbHBIN 3aPOC W BBIMOIHATH KOHCYJIbTATUBHBIE
(GYHKIIMM CaMOCTOSITENIBHO;, CTaBHTh IMpoOJeMy U paboTaTh Haa €€ peIICHHEM;
YIPaBISATh COBMECTHOM MO3HABATEIBHOM AEATEIbHOCTHIO U OTUUHATHCS );

OCBOCHUE KOMMYHUKAMUBHBIX YHUBEPCATBLHBIX YUEOHBIX IEHCTBUN:

OCYLIECTBIIATH AEJIOBYI0 KOMMYHHMKAILIMIO KaK CO CBEPCTHUKAMHU, TaK U C B3POCIbIMU (KaK
BHYTpPH 00pa30BaTEeIbHON OpTraHU3AINH, TaK U 3a €€ TpeieamMu);

MPU OCYIIECTBICHUU TPYIIOBOM pabOThl OBITH KaK PYKOBOIAUTENEM, TaK M WICHOM
MIPOEKTHONM KOMaHJIbl B Pa3HbIX pOJIsiX (F€HEpaTOpoM HAEH, KPUTUKOM, MCIOJIHHUTENEM,
MPE3EHTYIOUUM U T. [1.);

pPa3BEPHYTO, JIOTUYHO MU TOYHO H3JIaraTb CBOK TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MHUChbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacmo3HaBaTh KOH(DJIMKTOTEHHBIE CHUTyalldd W TMPEAOTBpaliaTh KOHQPIUKTHI 10 WX
aKTUBHOM (ha3bl;

COTJIACOBBIBATh MO3UIUM YJIEHOB KOMaHbl B Mpoliecce pabOThl HaJ OOIIUM MPOJTYKTOM
(pelreHnem);

MPEACTaBIATh MYOJIMYHO PE3yNbTaThl HHAUBUAYAILHONW U TPYNIOBOM NEATEIbHOCTH Kak
repel 3HaKOMOM, TaK U Mepe]l HE3HAKOMOU ayIUTOPUEH;

noAOupaTh MNapTHEPOB MJiA JIEJIOBOM KOMMYHHMKAIIMM, HUCXOJs W3 COOOpa’KeHU
PEe3yIAbTAaTUBHOCTH B3aUMOJCHCTBHUSI, @ HE JIMYHBIX CUMIIATH;

BOCIIPUHUMATh KPUTUUYECKUE 3aMEUYaHus KaK pecypc COOCTBEHHOI'O Pa3BUTHS,



® TOYHO U EMKO (OPMYIHUPOBATH KaK KPUTUUECKHUE, TaK U OJOOpUTEIIbHBIC 3aMeYaHUsl B
aZpec IpYyrux JIoJIed B pamMKax JIeJIOBOM M 00pa3oBaTeIbHOM KOMMYHUKAIMU, u30eras
MIPY 3TOM JINYHOCTHBIX OLIEHOYHBIX CYKJICHUMN.

[IpeameTHBIMU pe3yJibTaTaMU OCBOCHUSI aCTPOHOMUU Ha 0a30BOM YPOBHE SIBJISIOTCS:

e cpOpMHUPOBAHHOCTH MpeCTaBICHU 0 cTpoeHUN COTHEYHON CUCTEMBI, YBOJIFOIUU 3BE3T
u Beenennoit, mpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoi;

® [IOHMMaHUE CYIIHOCTH HabJIIoaeMbIX BO BeeneHHOU SABICHUM;

® BJIAJICHUE OCHOBOIIOJIATAIOIIMUMUA ACTPOHOMHUYECKUMU MOHATUSAMU, TEOPUAMU, 3aKOHAMU
A 3aKOHOMEPHOCTSIMH, YBEPEHHOE II0JIb30BAHUE ACTPOHOMHUYECKOW TEPMUHOJIOTHEU M
CHUMBOJIMKOM;

e CchOpMHUPOBAHHOCTh TNPEACTABICHUA O 3HAYCHUU aACTPOHOMHH B TMPAKTHUYECKOMN
JESITEIIBHOCTY U JAJbHENIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH;

® OCO3HaHHUE POJIM OTEYECTBEHHOW HAYKH B OCBOCHUMU U MCIIOJb30BAHUU KOCMHUYECKOTO
IPOCTPAHCTBA U PA3BUTHS MEKTYHAPOIHOT'O COTPYAHUYECTBA B 3TOM 00JIACTH.

Conep:xkanme Kypca

Brenenue B actpoHomuto (1 u)
Crtpoenne u Mmacmrabsl Bceenennoil. Kakue tena 3amonssitor Beenennyro. KakoBbl ux xa-
paKkTepHbIE pa3Mephbl U pacCTOSHUS Mexay HUMH. Kakue ¢pusnyeckue ycaoBus BCTpPEUAIOTCS B
Hux. Bcenennas pacmupsiercsa. CoBpeMeHHbIE METOAbl HaOoJeHui. ['1e m kak paboTaroT
caMble KpYIIHbIE ONTHYECKHUE TEJIECKOMbl. Kak acTpOHOMBI HCCIEAYIOT TaMMa-HU3JIyyeHUe
Bcenennoii. Uto yBuaenn rpaBUTallMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

ActpomeTtpust (5 u)

3Bé3qHoe He6o. Co3Be3nus ceBepHOro mnodymapus. HaBuranmonusie 3BE3AbI. JIBHKEHHE
Connna mo sxnuntuke. IleeoOpasHoe nBrkeHue raHeT. HeGecHbIN dKBaTOp W HEOCCHBIN
MepuanaH. DKBAaTOpHaJbHAs W TOPU3OHTAIbHAs CHUCTeMa HEOECHBIX KoopAuHAT. Bummmoe
IBUKEHUE HeOecHbIX cBeTwil. [leTneoOpa3Hoe IBMKEHUE IUIAHET, MOMSATHOE W MPSMOE
IBUKECHHE TUIaHET. DKIIUIITHKA, 30/IMaKaIbHble co3Be3nus. HepaBHoMepHoe nBuxkenue ConHna
no s>ximntuke. JIBmwkenne JIynosl. @a3pl JIyHbI 1 CHHOOUYECKUN MECHL], YCIOBUS HACTYIUICHUS
COJIHEYHOT'O M JIYHHOrO 3aTMEHUW. [IpuumHbBI HacTyIsieHUs COJIHEUHbIX 3aTMeHuil. Capoc u
npeAcKa3aHus 3aTMeHuil. Bpemst u kaneHmapb. 3BE3IHOE M COJHEYHOE BpEMs, 3BE3AHBIN U
TPONIUYECKHA TOJA. YCTPOWCTBO JIYHHOTO U COJIHEYHOTO KaJeHAaps, NpoOJeMbl UX
cornacoBanusi. FOMMaHCKUi U TPUTOPUAHCKUN KaJeHAapH.

HebGecnas mexanwnka (3 1)

[IpeacraBnenust o ctpoeHnu COTHEYHON CHCTEMBbl B aHTUYHBIE BpEMEHA U B CPEIHEBEKOBLE.
['envonienTpruueckass cucTeMa MHpa, J0Ka3aTelIbCTBO BpaileHus 3emun Bokpyr ComnHina.
[Mapanmakc 3BE37 M ompenesieHHEe paccTosiHus A0 HuX, napcek. Otkpsitue W.Kemnepom
3aKOHOB JIBM)KCHHS TIaHET. OTKPBITHE 3aKOHA BCEMUPHOTO TATOTEHUS U 0000MEHHBIE 3aKOHBI
Kennepa. Onpenenennie macc HeOecHbix Tenl. Kocmuueckue ckopoctu. Pacuérsl mepBod u
BTOPOM KOCMHUECKON ckopocTu U ux (usnueckuid cmbich. [lonér FO.A. I'arapuna Bokpyr
3emiu 1o KpyroBoil opoute. Mexmnnanernole nepenétol. [loHsATHE ONTHUMaNbHON TpPaeKTOPUU
nosiéra K maHere. BpeMs nmonéra K maHere W aaThl cTapToB. JIyHa m €€ BausHUE HA 3eMIIIO.
Jlynnsiii penbed u ero npupopa. IlpunuBHoe B3aumopeicTBue Mexnay JlyHoit m 3eminéil.
VYnanenne Jlynsl oT 3eMin W 3aMeJieHHE BpamieHus 3emud. lIpeneccus 3eMHOM ocu U
MpeBapeHUEe PaBHOJACHCTBUM.



Crtpoenue conHeuHoM cucteMsl (7 1)

Cospemennsie npencraBieHust 0 Conneunon cucreme. CocraB ConHeuHOM cucteMsl. [1naHeTs
3€MHOM TPYMIIbI U IAHEThI-TUTAHThI, UX MPUHLUNHAATIBHBIE pa3znuuns. O6mako komer OopTa u
[Tosic Kounepa. Pa3smepsl Ten comaeunon cucremsl. [lnanera 3emisa. @opma u pazMepsl 3eMIIH.
Buytpennee ctpoenue 3emau. Ponb napHukoBoro s3g¢dekra B popMUpPOBAHUU KIUMATA 3EMIIU.
UccnenoBanus Mepkypus, Benepel u Mapca, ux cxoxects ¢ 3eMiéid. BinsiHue napHUKOBOTO
s dexra Ha kmuMmat 3emin ¥ Benepsl. EcTb m sxu3Hb Ha Mapce. DBontonusi OpOUT CITyTHUKOB
Mapca ®oboca u [eiimoca. [lnanersi-rurantel. @usnyeckue cpoiictBa lOnurepa, CartypHa,
VYpana u Henryna. Bynkanuueckas aestenbHOCTh Ha ciiyTHHKE IOnmrepa Ho. [Ipupoaa konen
BOKpYI' IUIaHET-ruraHToB. [lmaHeTvl-kapauku u uX cBoMcTBa. Manble Tena CoJIHEUHOU
cuctemsl. Ilpupona m aBmxeHue actepougoB. Creuuduka ABUKEHUS TPYINI acTEPOUTIOB
TposinueB u I'pexos. IIpupona u asuxenue komet. Ilosc Koitnepa u O6nako xkomer Oopra.
Mereopsl u Mmeteoputhl. IIpupona nagarommx 3BE3/N, METEOPHBIE NMOTOKHM M MX PaJUAHTHI.
CBsi3b MEXIQy METCOPHBIMM NOTOKaMHU M KoMeTramH. lIpupona KaMEHHBIX M JKEJE3HBIX
MeTeopuTOB. [Ipupo1a METEOPUTHBIX KPATEPOB.

Actpodusuka u 3B€3Hass acTpoHOMUs (7 )

Metoasl acTpodU3UYECKUX HCCIAETOBAHUM. YCTPOHCTBO W XapaKTEPUCTUKH TEJIECKOIOB
pedpakTopoB U pedIaeKTOpoB. YCTPOMCTBO pagUOTENECKONOB, PaAHMOUHTEPPEPOMETPHI.
Connue. OcHoBHble Xxapaktepuctuku ComnHia. OmnpeneseHue Macchl, TEMNEpaTypbl U XUMHU-
yeckoro cocraBa Connua. Ctpoenue coiHeyHoi atmocdepbl. ConHeuHas aKTUBHOCTh U €€
BIusiHUEe Ha 3emito u Ouochepy. Buyrpennee crpoenue Coisnia. TeopeTHueckuii pacuér
temneparypsl B HeHTpe ConHua. SaepHblii MCTOYHMK SHEPTrUM U TEPMOSIAEPHBIE PEAKINU
CUHTE3a reiusi U3 BOAOpOAA, MEpEeHOoC »Hepruu u3 ueHTtpa CoiaHua HapyKy, KOHBEKTHUBHAs
3oHa. HeWtpuHHbIi Tenmeckon u HaOmoaeHUA MOToka HeWTpuHO OT Comuua. OmnpexaeneHue
OCHOBHBIX XapaKTEPUCTUK 3BE3J: MACChl, CBETUMOCTH, TEMIIEPATYPbl U XUMUUYECKOTO COCTABA.
CrnexTpanbHas kinaccudukanus 3BE30 U e€ ¢uznueckrue ocHOBHI. JlmarpamMma “crieKTpasibHbIN
KJIaCC-CBETUMOCTD' 3BE3/, CBS3b MEXKIY MAacCOM M CBETUMOCTBIO 3BE3Nl. BHyTpeHHEe cTpoeHue
3BE311. CTpoeHue 3Be3/bl INIaBHOM MociaenoBaTeabHOCTU. CTpoeHue 3BE3/] KPACHBIX TUTAaHTOB U
cBepxruratoB. CTpoeHue 3BE31 O€NbIX KapJIMKOB M TIpeleNl Ha HX Maccy — Mpeaeln
Yannpacekapa. Ilynbcapel ©1 HEWTpOHHBIE 3BE31bI. [Ipupoma 4E€pHBIX ABIp U HUX MapaMETPHI.
JIBoliHbIE, KpaTHbIE M TepeMeHHble 3BE3NbI. HaOmromeHus MBOMHBIX M KpaTHBIX 3BE31. 3a-
TMEHHO-TIEpeMeHHbIe  3BE3Nbl. OmnpeneneHne Macc JBOWHBIX 3BE3A. Ilynbcupyromiue
nepeMeHHbIC 3BE3/IbI, KPUBBIC U3MEHEHHs Oiiecka nedena. 3aBUCUMOCTh MEXKY CBETUMOCTHIO
u nepuonom mynbcammii 'y uedewn. llepemmpt — masku Bo BcenmeHHo#, Mo KOTOpHIM
ONPEAEISAIOT PACCTOSHUSA 0 NAJEKUX CKOIUICHWM M TalakTUK. HOBbIE M CBEpXHOBBIE 3BE3/BI.
XapaKTepUCTUKU BCHOBIIIEK HOBBIX 3BE31. CBs3b HOBBIX 3BE3] C TECHBIMU JIBOWHBIMU
CHUCTEMaMHU, COJIepKaIUMHK 3Be31y Oenblii kapnuk. [lepeTekanue BemecTBa U SACPHBIN B3PHIB
Ha TOBEpXHOCTH Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/bl. XapaKTEPUCTHKHU
BCIBIIIEK CBEPXHOBBIX 3BE3N. ['paBUTALMOHHBIA KoJamc O€Nnoro Kapivka ¢ Maccoil
Yanapacekapa B coCcTaBe TECHOUM ABOMHOM 3B€3/1bl — BCIbIIIKA CBEpXHOBOM | Tma. B3peiB mac-
CUBHOM 3B€3/IbI B KOHIIE CBOCH YBOJIONNH — B3pHIB cBepxHOBOI || Tma. Habmonenne octaTkoB
B3PBIBOB CBEPXHOBBIX 3BE3]l. DBOJIOLMS 3BE3M: POXKJICHHUE, KU3Hb U CMEpTh 3BE31. Pacuér
MPOAOJDKUTENBHOCTH JKM3HU 3BE3]T pa3HOM MACChl Ha TJIABHOM MOCIen0BaTenbHOCTH. [lepexon
B KPACHBIE TMTAHThl U CBEPXTUIaHTHl NOCJIE UcYepnaHus BoAopoaa. CrokoiHas 3BOJIIOLUA
MaJIOMaCCUBHBIX 3BE3]] M TPaBUTALMOHHBIN KOJUIANC U B3PBIB C 00Opa30BaHHEM HEUTPOHHOMU
3BE€3/bl WM YEPHOU IBIPBI MACCUBHOM 3B€3/1bl. OTIIpEeIeICHUE BO3pACTa 3BE3IHBIX CKOIUICHUHN U
OTJAEJBHBIX 3BE3]T, IPOBEPKA TEOPHUU IBOJIIOLUHU 3BE3I.



Mineunsiit [1yTs (3 u)

I'a3 u npub B ["anmakTuke. OOpa3oBaHWe OTpakaTelbHbIX TyMaHHocTel. IIpuunHbl cBeueHUs
muddy3HbIx TyMaHHOcTed. KOHLEHTpalus ra3oBbIX M MbUIEBBIX TyMaHHOCTeH B ['amakTuke.
Paccednnble u 11apoBble 3BE3AHBIE CKoIieHUs. HaOmromaemble CBOWCTBA pacCesTHHBIX
3BE3NHBIX  cKomieHuWH. HaOmromaemble  cBoMcTBa  IIAPOBBIX  3BE3JIHBIX  CKOIUICHUU.
Pacnipenenenne u xapakrep ABWXKEHUA CKoIUleHMM B lamaktuke. Pacnpenenenue 3BE3n,
CKOIUIEHNH, Ta3a U npud B ['anakTtuke. CBepXxMaccuBHAs 4Y€pHas IbIpa B LEHTpe ['alakTuku u
kocMmuueckue ayud. UH(pakpacHble HaOMroAeHUs IBWKEHUs 3BE37 B 1eHTpe [anakTuku u
oOHapykeHHe B LEHTpe [anakTUKM CBEpXMAacCUBHOW 4YepHOM Ablpbl. Pacuér mapamerpoB
CBEpXMACCUBHOUN 4€pHOU IbIpbl. HaOmrogeHnss KOCMHUYECKUX JIydel W UX CBSA3b C B3PbIBAMU
CBEPXHOBBIX 3BE3 /.

lNamaktuku (3 )
Knaccudukanus ramaktuk mno ¢opmMe U KamepTOoHHas auarpamma XaoOo6ma. CBolicTBa criu-
palIbHBIX, SJUIMNTHYECKUX U HEMPABUIBHBIX TalakTUK. KpacHoe cMelieHue B CIEKTpax
TaJIaKTUK U OTNPEJCJICHUE PacCTOsHUA 10 HUX. 3akoH Xab0mna. Bpaiienue ranaktuk u TéMHas
MaTrepuss B HUX. AKTHUBHBIC TaJaKTUKH M KBazaphl. [lpupoja aKTUBHOCTH TaJlaKTHK,
pauoTalaKTUKA U B3aMMOJICUCTBYIONME TajakTUKU. HeoObluHbIE CBOWCTBA KBa3apoB, HX
CBS3b C SiIpaMU TaJlaKTHK M aKTUBHOCTBIO UEPHBIX JABIp B HUX. Habiromaembie CBOMCTBa
CKOIJICHUH TaJlaKTUK, PEHTTCHOBCKOE M3JIyUYCHHE, TeMIepaTypa U Macca MEXrajlaKTHIeCKOTO
raza, He0OXOJMMOCTh CYIIECTBOBaHUS TEMHOW MaTepHH B CKOIUICHUSIX TalakTuK. OleHKa
Macchl TEMHOW MaTepuM B CKOIUICHMSIX. Sluencras CTpyKTypa pachpeaeieHus TrajJaKTHKU
CKOIUICHHM rajakTHUK.

Ctpoenue u 3BoJo1Ms Beenennoit (2 )

KoneuHnocts u 6eckoHeUHOCTh BceneHHOW — mapagoKchl KIIACCUYECKOM KOCMOJIOTHH. 3aKOH
BCEMHUPHOTO TSTOTEHUS] M TPEJICTABICHUS O KOHEYHOCTH M OCECKOHEYHOCTH BceleHHOM.
DOTOMETPUUECKUM MAPAJTOKC U MPOTUBOPEUUS] MEXKAY KIACCUUYECKUMM TMPEACTABICHUSMH O
ctpoeHnn BcenenHoit u HaOmogeHusMu. HeoOxomumocTh NpHBICUYCHUS OOINEH Teopuu
OTHOCUTEJIBHOCTH JJIsi MOCTpoeHusi Mojaenu BcenenHol. CBsi3b MEXIYy TI'€OMETPUUECKUX
CBOMCTB MPOCTPAaHCTBA BceleHHON ¢ pacmpeleicHueM W JBH)XCHHEM MATEpUM B HEM.
Pacmupsitomasicss Becenennasi. CBsA3b cpeHEN MIIOTHOCTH MAaTEPUU C 3aKOHOM PacCUIMPEHUs U
F€OMETPUUYECKUMHU CBOMCTBaMM BceineHHOM. EBKIMAOBA M HEEBKIMIOBA T'€OMETpUS
Bcenennoii. Onpenenenue paauyca u Bo3pacta Beenennoit. Monens "ropsiueit Beenennoit' u
penukToBOoe M3nmydeHue. OOpa3oBaHue XMMUYSCKUX 3JIeMEHTOB Bo Beenennoit. O6wime remus
BO BcenenHoil 1 He0OX0AMMOCTh 00pa30BaHMs €r0 Ha PaHHUX JTalax HBOJIONUU BceneHHOM.
Heo0xonuMocTh HE TOJIBKO BBICOKOM TUIOTHOCTH BEIIECTBA, HO M €T0 BBHICOKOW TEMIIEPaTyphl
Ha paHHUX dTanax 3BOJIOUMU BceneHHOW. PelMKTOBOE H3ITydeHUE — H3JTYyYECHHE, KOTOpOe
OCTaJ0Ch BO BCENEHHOM OT ropsSYero u CBEPXIIOTHOTO COCTOSIHHUSI MAaTEPUU HA PAHHUX dTarax
*u3HN Bcenennoit. HabmomaeMble CBOMCTBA PEIMKTOBOIO M3iydeHUs. [louemy HeoOXoaumo
MpUBJICYEHUE 00IIEH TEOPUH OTHOCUTEIBHOCTH JIJIsl MIOCTPOCHUSI MOJenn BeeneHHo.

CoBpemeHHbIe TPOOIEMbI aCTPOHOMUM — 3 4
YckopenHnoe pacmiupenne Bceenennoit u témHas sHeprus. HaGmroneHus CBEpXHOBBIX 3BE3N |
TANA B JAJIEKUX TaJaKTUKaX U OTKPBITUE YCKOPEHHOro pacmupeHus BceneHHoil. OTKpbITHE
CUJIbI BCEMHUPHOIO OTTajKuBaHudA. TEMHas 3HEprus W €€ BIMSHHE Ha Maccy BceleHHOU Mo
Mepe e€¢ pacuupenus. [Ipupona cunbsl BecemupHoro otrankuBaHusa. OOHapyKeHUE IUIAHET
BO3JIe Apyrux 3BE&3a. HaOmroneHust 3a IBUKEHUEM 3BE3NL U OINPEACICHUS] MACC HEBUAUMBIX
CIyTHUKOB 3BE€37, BO3MYUIAIOIMIUX HUX MPSIMOJMHEHHOE IBHXeHUE. Meroasl oOHapyKeHus



sk3omaHeT. OneHka ycCIIOBUM Ha IOBEPXHOCTAX OHK3ominaHeT. [loumck »5x3ommaHeT ¢
KOM(OPTHBIMH YCIOBHSIMU Ui KU3HM Ha HUX. [lowcku Xu3HM W pazyma Bo BceneHHOM.
PaszButue npencraBicHUM O BO3HUKHOBEHMM U CYLIECTBOBAHMM JKU3HU BO DBceneHHOM.
CoBpeMeHHBIE OLIEHKM KOJIMYECTBA BBICOKOPA3BUTHIX LUBHMIM3auuid B ['amaktuke. llombiTkn
O0OHapy’KEHHUS U MOCBUIKH CUTHAJIOB BHE3EMHBIM LIUBUJIA3AIUSAM.

Peseps (1 4)
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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

MemanpeomemHuble. TUIAHUPOBATH yUeOHOE COTPYTHUYECTBO C YIUTEIEM M CBEPCTHUKAMH; (JOPMUPOBATH IIEJIeTI0NIaraHNe KaK MOCTaHOBKY
y4eOHOM 3a/1auyu Ha OCHOBE COOTHECEHHS TOTO, UYTO YK€ M3BECTHO M YCBOEHO YYAIIUMCSI, ¥ TOTO, YTO €II€ HEU3BECTHO; BBIJCISITH U
(hopmyaupOBaTh O3HABATEIBHYIO 11€J1h, UCKATh U BBIJCIATH HEOOX0IMMYIO HH(POPMAIIHIO, CIIEIOBATH AITOPUTMY ACSITCIBHOCTH
JuuHocmuule. HOPMUPOBAHUE CAMOCTOSTEILHOCTH B MPUOOPETCHUH HOBBIX 3HAHWUW M NMPAKTUYECKUX YMEHHUH, UCTIOJIb30BAaHUE
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

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

MemanpeomemHmaple: C JOCTATOYHOHN TOJHOTON M TOYHOCTBIO BBIPAKaTh CBOU MBICIIH, CIIYIIATh M BCTYIATh B IMAJIOT, y9aCTBOBATh B
KOJUIEKTUBHOM OOCY)XKJICHUHU TPOOJIEM; 0CO3HABATh CaMOTO ce0s KaK JIBMXKYIIYIO CHITY CBOETO HaydeHHS, CBOIO CIIOCOOHOCTD K
NIPEOJIOJICHUIO MPETATCTBUI U CAMOKOPPEKIINHU; CUCTEMHO MBICIHTh, IPUMEHSATH M IPE0OPa30BbIBATH 3HAKHU M CHMBOJIBI JUTS PELICHUS
y4eOHBIX ¥ TO3HABATEIBHBIX 3a/1a4

auynocmuwle: GOpMUPOBAHHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0O0111eCTBEHHOH NMPaKTHKH; (POpMHUPOBaHUE YCTOMUMBOM MOTHBAIIUH K 0OYUEHHIO

npeomemmnble. yMeTh U300paXkaTb OCHOBHbBIE KPYT'H, IMHUM U TOUKU HEOeCHOMU cdepsl; 3HaTh onpesieseHus NoHsATui "HebecHas cdepa”,
"KyJIbMUHAIMA'"; yMETh (GOPMYIUPOBATH OTIUYUS MEKY TOPU30HTAIBHON M SKBaTOPHAILHON CHCTEMaMU KOOPJIUHAT

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 3a1a4i Ha OCHOBE COOTHECEHUSI TOT0, YTO yX€E U3BECTHO U YCBOEHO
y4alumMcsi, 1 TOT0, YTO €I11€ HEU3BECTHO; CAMOCTOSATEIBHO BbIIEIATH II03HABATEIBHYIO LI€JIb, YCTAHABIINBATH IPUUYHUHHO -CJIE/ICTBEHHbIE
CBSI3U, OOBSACHATH Pa3IMYHbIC SBICHHUS HA OCHOBE (PM3NIECKOM TEOPHH

JuyHOCcmHble. POPMUPOBAHUE YCTOMYMBOW MOTHUBAIMH K 00Y4SHHIO, TPUOOPETEHUIO HOBBIX 3HAHUW, YMEHHH, HABBIKOB, CITIOCOO0B
JEeSITEIbHOCTH

npeomemHble. HAYIUTHCS OOBSICHATH 3HAUCHHE MOHATHUS "IKIHUINTHKA"; yMETh pa3inyaTh MPSMOE U MOMATHOE JABIKCHHE TUIAHET U
(GhopMyITHpOBaTh NPUYHHBI TAKOTO TBM)KEHUS; YMETh ONHMCHIBATh yTh CoJTHIIA cpenu 3BE3]] B TEUEHHUE rojia

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

MemanpeomemHple. OCO3HAHHO MJIaHUPOBATh U PETYIUPOBATH CBOIO JESATEILHOCTb, BBISBIATH MPOOIEMBI, BIaJIETh YCTHOW U MTUCbMEHHON
peubto; popMUpPOBATH 1ENIENoIaraHie Kak IOCTAaHOBKY y4e€OHOM 3a/1a4ll HA OCHOBE COOTHECEHHMSI TOTO, YTO YK€ U3BECTHO U YCBOEHO
ydamumces, 1 Toro, 4To emé HEHU3BCCTHO, CAMOCTOATCIIbHO BBIACIIATE ITO3HABATCIIBHYIO ICJIb, YCTAHABIIMBATh NPUYHNHHO-CJICICTBCHHBIC
CBSI3H, OOBSACHATH pa3IMyHbIC SBJICHUS Ha OCHOBE (U3UUYECKOI Teopuu

Jauunocmuule. GopMUPOBAHNE MOTHUBAITMHU B U3YUCHUH HAYK O MPUPO/JIE, YOSKIEHHOCTH B BO3MOKHOCTH TTO3HAHUSI TIPUPOJIBI U
MPUMEHUMOCTH U3Y9aeMbIX 3aKOHOB K BaKHEHIITUM 00JIACTSAM JICITEIILHOCTH Y€JIOBEYECKOTO 00IIIecTBa

npeomemHuble. HAYIUTHCS OOBSICHATH 3HaUeHUe NMoHATHH "daza JIynsl", "conmHeunoe 3armenne", "capoc", "myHHOE 3aTMeHUE"; HAYIUTHCS
(hopMynUpOBaTh NPUYHUHBI COJTHEYHBIX M TYHHBIX 3aTMEHUN; YMETh OOBSACHATH PA3HUILY MEKY CHHOIUYECKUM M CUIACPUIECKIM MECSIIEM

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

Memanpeomemuple: C TOCTATOYHOM MOTHOTOM U TOYHOCTBIO BHIPaXKaTh CBOU MBICIIH, CIIyIIaTh M BCTYHaTh B JUAJIOT, y4aCTBOBAThH B
KOJUIEKTUBHOM OOCYXIeHHH Mpo0IeM; 0CO3HABATh CAMOT0 ce0s KaK JBIKYIIYIO CHIIY CBOETO Hay4eHUsl, CBOIO CIIOCOOHOCTh K
MIPEOIOJICHUIO MIPETSATCTBUNA U CAMOKOPPEKIINN; CUCTEMHO MBICTUTh, IPUMEHSTH U TPE0OPa30BbIBATh 3HAKU U CUMBOJIBI JUIs PEILICHUS
y4eOHBIX U NMO3HABATEIbHBIX 33/1a4

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

npeomemmusle. yMeTb POPMYITHPOBATH PANUYMS MEXKAY 3BE3THBIM U COTHEUYHBIM BPEMEHEM; 3HATh YCTPONUCTBO JTYHHBIX M COJTHEYHBIX
KaJIeHAapeil; HayYuThCs OOBSICHITH Pa3INurs MEX/Y IOIMAHCKUM U TPUTOPHAHCKUM KaJIeHTapéM

HebGecnas mexanuka (3 gaca)

7/1 Cucrema mupa 1 ['eonieHTpHYECKas U reIMOLCHTPUYECKas cucteMa Mupa. OObsiCHEHHE
MeTJIe00pa3HOTO JABIKEHUS TUTaHeT. JlokazaTreabcTBa ABMXKEHUS 3eMIIM BOKPYT
Connua. 'oguusblil apaiake 3BE31

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 obnacreit

JIUYHOCMHblE. (I)OpMI/IpOBaHI/IC LEJIOCTHOTO MUPOBO33PCHUA, COOTBCTCTBYIOICTO COBPCMECHHOMY YPOBHIO Pa3BUTHUA HAYKHU U
O6H.[€CTBCHHOI>1 IMPaKTUKH, U YCTOﬁQHBOFO IMO3HABATCIILHOTO MHTCPECA K U3YYCHHUIO CCTCCTBCHHBIX HAYK

npedmemnble: HaYy4IUTHCA 0OBSICHIATH OCOOCHHOCTH T' COHGHTqueCKOﬁ ur GHHOHGHTpI/I‘{eCKOﬁ CHUCTCM MHUpA, YMCTh JOKAa3bIBATb ABHUIKCHUC




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

memanpeomennple. C TOCTATOYHOMN MOIHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIIU B COOTBETCTBHH C 33Ja4aMU U YCIIOBUAMHU
KOMMYHMKAIIMH; BBITIOJIHSTH JEHCTBUS 110 00pa3ily, OLIEHUBATh U KOPPEKTUPOBATH ACUCTBUSI B COOTBETCTBUU C 3TAJIOHOM; UCKATh
nHpopMannio, GOPMHUPOBATH CMBICIIOBOE YTEHHUE, 3aKPEIUIATh U IPU HEOOXOJMMOCTH KOPPEKTHPOBATh U3yYCHHBIE CIIOCOOBI IeCTBUH,
IIOHATHUH U aJTOPUTMOB

auyHocmuwle. GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTETIEM;
OBJIAJIEHUE HAYYHBIM OJX0J0M K PELIEHUIO Pa3IMYHbIX 331a4; (POPMHUPOBAHHE LIETOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOLIETO
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 ckopoctu. MexniaHeTHbIE 1 IlepBas u BTOpas KOCMHYECKHE CKOPOCTH. ONTUMAIIbHAS MOy JUTMITHYECKAS
TepeEThl opbuta KA k mutaneram, BpeMs 1oJi€Ta K IIaHeTe

Memanpeomemuple. C TOCTATOYHOMN MOTHOTOM U TOYHOCTBHIO BBIPaXKaTh CBOU MBICIIM B COOTBETCTBUU C 33/1a4aMH U YCIOBUSMU
KOMMYHUKAITUH; BBITIOJHATH JCUCTBUS TI0 00pa3Ily, OIIEHUBATh U KOPPEKTUPOBATH JACHCTBUS B COOTBETCTBUHU C ATAJIOHOM; UCKATh
uHpopmannio, GopMUpPOBaATH CMBICIIOBOE YTEHHE, 3aKPEIUISATh U TPU HEOOXOTUMOCTH KOPPEKTUPOBATh N3YUYEHHBIE CIIOCOOBI ACHCTBUIA,
MOHSTUN U aJITOPUTMOB

JuyHocmuwle. GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTETIEM;
OBJIaJICHUE HAYYHBIM MOJIX0J0M K PEIIECHUIO Pa3INYHbIX 33/1a4; (OPMUPOBAHKE MOTHUBALIMY B U3YUYEHUHU HAYK O IPUPOJIE, YOSKAEHHO CTH B
BO3MOXHOCTH TMO3HAHMSI IPUPOJIbI, YBAXKEHHSI K TBOPIIAM HAYKH M TEXHHUKH, TPAXIaHCKOTO MaTpuoTU3Ma, 1to0Bu K Ponrne, uyBcTBa
TOPAOCTH 32 CBOIO CTPaHy

npeomemmuble. yMETh PACCUUTHIBATh MEPBYIO U BTOPYIO KOCMUYECKYIO CKOPOCTH HA OCHOBE 3aKOHA BCEMUPHOTO TATOTEHUS; HAYYUTHCS
0OBSCHATH 3HaUCHUE TIOHATUH "ONTUMaIbHAS TpacKTOpHs mojéta", "BpemMs moséra K mianere"

Crpoenue ConHeuHON cucteMsl (7 4acoB)

10/1 CoBpeMeHHBIE MTPECTABICHHUS O CTPOCHUHU U 1 OTnuuust IIaHeT 3eMHOM IPYIITBI U TUIAHET-TUTaHTOB. [lmaHeThI-KapIuKHy.
coctaBe COJTHEYHOM CHCTEMBI Mauslie Tena. ITosic Koitnepa u o61ako komet Oopra
MemanpeomemHule:.
JIUYHOCMHbLE.
npeomennble. yMETh ONUCHIBATh cocTaB COJIHEYHOM CUCTEMBbI; yMETh OOBSICHATH OTJIMYMS IUIAHET 3€MHOM I'PYIIBI U IUIAHET-TUTaHTOB;
3HaTh, yTo Takoe nosic Koinepa n o61ako 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
MOCTaHOBKY y4eOHOM 3a7aun Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ M3BECTHO U YCBOEHO YUYAIIMMCSI, U TOTO, YTO €I HEM3BECTHO;
BBIZICTISATH U (POPMYITHPOBATH MTO3HABATENBHYIO 11€7Th, HCKATh U BBIACIATH HEOOX0UMYI0 HH(POPMAIIHIO; MPUMEHSTh 3HAHUS U3 APYTUX
MpeIMETHBIX o0nacTei
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JAuyHocmHble. POPMUPOBAHUE CAMOCTOATEIBHOCTH B MPUOOPETEHUH HOBBIX 3HAHUH U MPAKTHUECKUX YMEHHM, NCTIOIb30BAHNE
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 COTPYTHUUYECTBO C YUUTEIIEM U CBEPCTHUKAMHU; (OPMHUPOBATH IEJIeNoJIaraHue Kak
MOCTAHOBKY yueOHOM 3a/1a4il Ha OCHOBE COOTHECEHHMSI TOTO, YTO YK€ U3BECTHO U YCBOCHO yUYaAIIUMCS, U TOTO, YTO €II€ HEeU3BECTHO;
BBIJIJISITH U (JOPMYIIMPOBATH MMO3HABATEIBHYIO 11€J1b, UCKATh M BBIIETSATH HEOOX0AUMYI0 HH(POPMAIIHIO, CJIEI0BATh AJITOPUTMY
JEATEIIbHOCTH

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

npeomemHuble. HAYIUTHCS 0OBSICHATH TPUPOIY MPUIMBOB U OTIUBOB Ha 3eMJIe; yMETh OOBSICHATH 3HAUCHUE MMOHATHS "TIPEIIECCHS 36MHON
ocu" 1 OOBSCHITH 3TO SIBJIICHUE

13/4

[l1aneTsl 3eMHOM TPYIIIIBI 1 ®dusnueckue cpoiictBa Mepkypus, Mapca u Benepsl. MccinenoBanus miaHeT
3€MHOM rpynnbl KOCMUYECKUMU anmapaTamMu

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;
BBIJICIISATH U OPMYIHPOBATH MO3HABATENIbHYIO 11€Jb, UCKATh U BBIIEISATh HEOOX0IUMYI0 HH(POPMAIIHIO, CIIE0BATH ATOPUTMY
JeSITeNIbHOCTH

auyHocmuwle. GOPMUPOBAHNE CAMOCTOSITEILHOCTU B TPUOOPETEHUN HOBBIX 3HAHUMN U MPAKTUYECKUX YMEHU; (HOPMHUpPOBAHUE HABBIKOB
0000111eHUs ¥ cUCTeMaTH3alluu TEOPETUYECKOro MaTeprasa

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 corctBa FOnurepa, Carypna, Ypana u Henryna. Bynkannueckas
JesTenbHOCTh Ha cinyTHUKe FOnurepa Ho. [Ipupona konen BOKpyr IiaHeT-
ruraiToB. [liaHeTbI-Kapnuku

memanpeomemmuwie. GopMUPOBATh yieOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMHU; (POPMHUPOBATH IieNIeNoIaraHue Kak
MIOCTAHOBKY y4eOHOM 3aJjauil Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ M3BECTHO U YCBOEHO y4alllUMCsl, U TOTO, YTO €Il HEU3BECTHO;
BBIICJIATH U (POPMYTUPOBATH MMO3HABATEIbHYIO 11€JTb, UCKATh M BBIIEIATH HEOOXOIUMYIO0 HH(POPMALIUIO, CIIE0BATh aJTOPUTMY
JESITEILHOCTH

auynocmuwle. POPMUPOBAHUE CAMOCTOATEIBHOCTH B IPUOOPETEHUH HOBBIX 3HAHUH U MPAaKTHYECKUX YMEHUH; popMHUpOBaHUE HaBBIKOB
0000I1IeHUs U CUCTEMAaTH3AIMH TEOPETUUECKOTO MaTepuaa

npeomennble. yMETh ONUCHIBATh (PU3NUECKUE CBOIMCTBA IUIAHET-TUTAHTOB; YMETh 00BSICHUTH MPUPOY KOJIEI] BOKPYT IJIAHET-TUTaHTOB,;
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3HATb, 4YTO MPCACTABJIAIOT co0oii rAC HaXOAATCA IJIAHCThI-KApJIUKU

15/6

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

mMemanpeomemmuole. HOPMUPOBATH yIeOHOE COTPYAHUYECTBO C YIUTEIEM U CBEPCTHUKAMH; (HOPMUPOBATH LIEIeIoIaraHue KaKk
MMOCTaHOBKY y4eOHOM 33aJja4i Ha OCHOBE COOTHECEHHSI TOTO, YTO YK€ U3BECTHO M YCBOSHO YJaITMCS, U TOTO, YTO €II¢ HEU3BECTHO;
BBIACIIATH U (1)OpMyJII/IpOBaTB MO3HABATCJILHYIO II€JIb, MCKATh U BBIACIIATH HCO6XOI{I/IMYIO I/IHCI)OpMaIII/IIO, CJICOOBATH 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

CoBpeMeHHBbIE ITPEACTABICHUS O 1 CoBpeMeHHBbIE TPEACTABICHUS O MTPOUCX0KACHUN COJIHEUHON CUCTEMBI.
nporcxoxaeHnss COTHEUHOM CUCTEMBI Kocmoronnueckas teopus O.10. HImuara

MemanpeomemHmbwle. CIyIIaTh, BCTYNATh B IUAJIOT, y4aCTBOBATh B KOJUIEKTHBHOM OOCYXKJIEHUHU MTPOOIeMBbI; (OPMHUPOBATH I1EJIeT0IaraHue
KaK TTOCTAaHOBKY y4eOHOW 3a7jaui Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO M YCBOCHO yUAIUMCS, U TOTO, YTO €I1€ HEU3BECTHO,
CaMOCTOSITEJIFHO BBIJICNIATH TIO3HABATEILHYIO 11€J1b, YCTAHABIUBATH MPUYUHHO-CJICICTBEHHBIC CBSI3H

JauuHocmuule. HOPMUPOBAHKE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00111eCTBEHHOW MTPAKTUKH; (POPMUPOBAHKE HABBIKOB CaMOAHAIM3a U CAMOKOHTPOJIS

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

AcTtpodusnka u 3BE3qHasT acTpoHOMUS (7 4acoB)

17/1

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

MemanpeomenHbie. BbISBIATH IPOOJIEMY, C JOCTATOYHOH MOJHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIN; BBIJICNIATh U OCO3HABATh TO, YTO
y’K€ YCBOEHO B Kypce (M3UKHU U UTO el MOJIeKUT YCBOCHHUIO, OLIEHUBATh Ka4eCTBO U YPOBEHb YCBOECHUS MaTepHasa; aHaAJIM3UPOBaTh U
CHUHTE3MPOBATh 3HAHUS, YCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKYIO LIETb PACCYXKIEHHUH, CTPYKTYpUPOBATh
3HaHUS

AuyHocmHuwle. POPMUPOBAHUE YMEHUS BECTU AUAJIOL C YIUTEIEM U OJJHOKJIACCHUKAMHU Ha OCHOBE PABHOIPABHBIX OTHOIICHUI M B3aUMHOI'O
YBa)KEHHsI; OCO3HAHUE LIEHHOCTH HAay4YHbIX 3HaHUH [l 0OBSICHEHUS SBIECHUHN OKPY)KAIOLIEro MUpa

npeomemmble. HAyUUThCS OOBSICHATh YCTPOMCTBO pedpakTopa U pediekTopa; yMeTs GOopMyIupoBaTh NPUHLIUI 1EHCTBUS
pasmoTeNecKoNa; HaydYUThCsl OOBSICHITh 3HAaU€HUE NMOHATHA "pa3peliaronas crnocoOHoCTs"

18/2

Connue 1 Omnpenenenne ocHOBHBIX XapakTepucTuk CosHia. CTpoeHue coTHeuHOU
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 PETYJINPOBATh CBOIO JESATENILHOCTb, BBISBIATH MPOOIEMBI, BIaI€Th YCTHOM U MUCBMEHHOU
peubto; popMUpPOBATH LEJIEN0IaraHie Kak IOCTaHOBKY y4e€OHOM 3a/1adl Ha OCHOBE COOTHECEHMSI TOTO, YTO YK€ U3BECTHO U YCBOEHO
y4aumMmcesi, ¥ TOro, 4TO €I1€ HEU3BECTHO; CAMOCTOATENIBHO BBIACIISTH MO3HABATENBHYIO 1IE€b, YCTAHABINBATH IPUYUHHO -CIIECTBEHHBIE
CBSI31, OOBSCHATH Pa3JINYHBIC SIBJICHUS HA OCHOBE (DU3UYECKON TEOpUHU

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

23/7

OBOJIIOIMSA 3BE3] 1 JKu3Hb 3BE311 pa3nM4HON MacChl M €€ OTpaKEHUE HA TUarpaMmme CIieKTp-
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, ON€HHUBATh KAaU4CCTBO U YPOBCHDb YCBOCHHA MaT€pHraia;, aHaJIN3UpPOBaTh 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 ¥ B3aMHOT'O
YBAKCHHSA;, OCO3HAHNEC HCHHOCTU HAYUYHbIX 3HaHHI JJIA 00BACHEHHS SIBJICHUMH OKpYyzKarumero Mmupa

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

Muneunslii myTh (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 Hp06J'ICMBI; (I)OpMI/IpOBaTL OCJICnojIaranuc
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 [ICJIb, YCTAHABJIUBATHL ITPUYNHHO-CJICACTBCHHBIC CBA3U

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




/o

Hara

wiaH | ¢axkT

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

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

25/2

PaccesiHHbIE U 1IapOBBIE 3BE3HBIE 1 HabGmnronaemble cBOMCTBA CKOIICHUHM U UX pactipesiesienue B ['anakTuke
CKOIUICHUS

MemanpeomentHble. NCTIONB30BaTh aJIEKBaTHBIE SI3IKOBBIC CPECTBA ISl OTOOpaXKeHUsT MHPOPMAaLUU B pOpME peUeBHIX BHICKa3bIBaHUI C
LEJIBIO IUTAHUPOBAHMSI, KOHTPOJISI U CAMOOLIEHKHU; OCO3HABATh CaMOI'o ce0s1 KaK JABMIKYIIYIO CHIIy CBOETO HAy4€HUs, CBOIO CIIOCOOHOCTb 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 nsuxenneM 3BE37 B ieHTpe ['anakTuku B UH(ppakpacHbIi
Munednoro nmytu 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
OCO3HABaTh TO, YTO YK€ YCBOCHO M UTO €IIE TOJUICIKUT YCBOCHUIO, OIIEHUBATH KAYeCTBO U YPOBEHb YCBOCHHS MaTepHalia; aHATM3HPOBATh U
CUHTC3UPOBATH 3HAHM, YCTAHABJINBATh IPUINHHO-CIICACTBEHHBIC CBA3H, CTPOUTDH JIOTUYCCKYIO ICTIb paccymjleHm?I, BBIIBUI'aTh U
000CHOBBIBATh TUTIOTE3BI

JUuYHOCmHble. POPMUPOBAHUE [IETIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKHU H
00111eCTBEHHOM MPAKTHKHU

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

I"ayakTiku (3 gaca)

27/1 Kiaccudukanus rajakTuk 1 Turmbl raakTUK 1 UX cBoKicTBa. KpacHoe cMenieHne 1 onpeesieHue pacCTOSTHUN
JI0 TajJakTUK. 3akoH Xa00ma. BpaiieHne rajiakTuk U cofep)KaHue TEMHON
MaTepuu B HUX
MemanpeomemHble. NCTIONb30BaTh aICKBATHBIE I3bIKOBBIE CPEICTBA ISl OTOOpakeHUsI HHPOpMaIHK B (JOpME PEUEBBIX BHICKa3bIBAHUH C
LIETIBI0 TNIAHUPOBAHUS, KOHTPOJIS U CAMOOIICHKH; 0CO3HABATh CaMOT0 ce0s KaK ABMXKYIIYIO CHITy CBOETO HAYYCHHsI, CBOIO CTIOCOOHOCTh K
MIPEOIONICHUIO IPETATCTBUN U CAMOKOPPEKLINU; OOBSICHATH MPOIIECCHI, CBSI3U M OTHOIIEHHUS, BHISBIISIEMbIE B IIPOLIECCE U3YUCHHS TaHHOM
TEMBI
JuyHocmuple. GOPMUPOBAHNE MOTHUBALIUY B U3YUYEHUHU HAYK O TIPUPO/JIE, YOSKAEHHOCTU B BO3MOKHOCTH MTO3HAHUS IPUPOIbI
npeomemmuble. HAYIUTHCS OMKUCHIBATH JUTMIITUYECKHE, CIIMPAIbHBIE U HEMPABUIIbHBIC TAIAKTUKH; YMETh (JOPMYITHPOBATH 3aKOH Xab0ua;
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 ITO3HABATCIIbHYIO LCJIb, YCTAHABJIMBATH 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
/I | mwiad ¢baxr 4acoB
npeomenHble. yMETh OOBIACHATH MPUPOTY AKTUBHOCTH TAIAKTUK; HAYYUTHCS (GOPMYIIMPOBATH 3HAUEHHUE MOHATUS "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 CBEPCTHUKaMHU; (POPMHUPOBATH IIEIIEII0IaraHue KaK
MIOCTAaHOBKY y4eOHOI! 3a1aull Ha OCHOBE COOTHECEHUSI TOTO, YTO YK€ M3BECTHO M YCBOEHO YJaIIMMCS, U TOTO, YTO €& HEM3BECTHO;
BBIJCIIATH 1N q)OpMy.]'II/IpOBaTI) MMO3HABATCJIbHYIO II€JIb, HCKATh U BBIACIIATH H€O6XOI[I/IMy1-O I/IH(i)OpMaIII/IIO, CJICAOBATH AJITOPHUTMY
JEeSATEITbHOCTH

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

npeomemuble. yMETh OOBICHATH MPUPOJTY CKOTUICHHI TaJJAKTHK, UX PEHTT€HOBCKOTO U3JTyYEHUS

Ctpoenue u 3Bororus Beenennoit (2 yaca)

30/1

Koneunocts u 0eckoHeuHOCTH Beenennoi 1 CBs13b 3aKOHA BCEMUPHOI'O TATOTEHUS C IIPEICTABICHUSIMH O KOHEYHOCTH U
o6eckoneuHocT Beenennoii. @oToMerpruueckuii mapagokc. HeobxoaumocTtsb
00111e1 TeOPHUH OTHOCUTEIHHOCTH ISl IIOCTPOCHHS MOJieTu Beenennoit

MemanpeomemHple. C TOCTATOYHOM MOJTHOTOM U TOYHOCTHIO BHIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33Jja4aMU U YCIIOBUSIMHU
KOMMYHHMKAIIMH, CIYIIaTh U BCTYNATh B IMAJIOT, yYaCTBOBATh B KOJJIEKTUBHOM OOCYKJIEHUU TIPOOJIEMBbI; BHIIIOJIHATH ACUCTBUS [0 00pasiLy,
OIICHUBATh U KOPPEKTUPOBATH JEHCTBUS B COOTBETCTBUHU C 3TAJOHOM; CUCTEMHO MBICIHTD, CO3/1aBaTh, IPUMEHATH U MpeoOpa30BIBATH
3HAKU ¥ CHMBOJIBI JJIs1 pelIeHUs y4eOHbIX U TIO3HABaTEIbHBIX 3a7a4

auynocmuple. GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
0OLIECTBEHHON MPAaKTUKH; POpMUPOBaHUE YOSKIEHHOCTU B IPUMEHUMOCTH 3aKOHOB (DU3UKH K peaibHbIM SBJICHHUIM

npeomemmuole. HayduTHCS GOPMYIUPOBATH 3HAUCHUE TOHATUA ""POTOMETPUUECKH MapagoKke"; yMeTh OOBICHITH CBSI3b 3aKOHA
BCEMUPHOTO TATOTEHUS C MPEACTABICHUSIMHU O KOHEUHOCTH U OeCKOHeuHOCTH BeeneHHoii; 3HaTh He00X0AUMOCTh 0011l Teopun
OTHOCHUTEJILHOCTH JIs MOCTPOeHMsI Moenu Beenennoit

31/2

Mopens "ropsiueit Becenennoit" 1 CBsi3b cpeliHEl IIJIOTHOCTH MaTEPUH C 3aKOHOM PACLIMPEHUS U T€OMETpUEH
Bcenennoii. Pannyc u Bo3zpact Beenennoit

MemanpeomemHuole. BbISIBIATH IPO0JIeMy, MHULIMATUBHO COTPYJHUYATh B MOKMCKE U cOope nH(opMauu 1iis € pa3pelieHus; BbIACIATh U
0CO3HaBaTh TO, YTO YK€ YCBOECHO U YTO €UIE MOJUIEKUT YCBOSHHIO, OLICHUBATh KAU€CTBO U YPOBEHb YCBOEHHSI MaTepuaa; aHaJIu3upoBaTh U
CHUHTE3UPOBATh 3HAHUS, YCTAaHABIMBATh IPUYUHHO-CIICJCTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKYIO LIETIb PACCYKIEHUH, BBIIBUTaTh U
000CHOBBIBATh TUIOTE3BI

AuyHocmuwle. POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
0O0I11eCTBEHHOM MPaKTHUKU

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

CoBpemeHHbIe MpobaemMbl acTpoHoMHH (3 yaca)
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32/1

YckopeHHoe pacimupenue BeeneHHon u 1 Bxnan TémHoi MaTepun B Maccy Beenennoii. HabmtogeHne cBepXHOBBIX 3BE3]] B
TEMHAas SHEPTHUst JANEKUX FAJIAKTUKAaX U OTKPBITUE YCKOPEHHOTO pacliupeHust BeeneHHon.
[Ipupona cuabl BCEMUPHOTO OTTAJIKHUBAaHUS

MemanpeomentHble. BBISIBISTH IPOOJIEMY, HHULIMATUBHO COTPYJHUYATH B MOKMCKE U cOope nHopManmu uist €€ pa3penieHus; BEIICTITD U
0CO3HaBaTh TO, YTO YXKE YCBOCHO B Kypce (PM3UKH H YTO €& MOJISKUT YCBOCHUIO, OIICHUBATH KAYECTBO U YPOBEHb YCBOCHHS MaTEpUaa;
AQHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMS, YCTAHABIINBATh IPUUNHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH JIOTUYECKYIO LIETb PACCYKACHUM,
BBIJIBUTAaTh U 0OOCHOBBIBAThH TUIIOTE3bI

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

npeomemmuble. HAyIUThCS ONMCHIBATH SIBJICHUE YCKOPEHHOIO pacliupeHus BeeneHHoM; 3HaTh, 4TO Y4EHBIE IOHUMAIOT MO TEMHOM
SHeprueil; 3HaTh GU3NYECKUI CMBICT KOCMOJIOTUYECKOM MOCTOSIHHOM B YypaBHEHUH DHWHIITEHA

33/2

OOGnHapyxeHue TIaHeT y APYTuX 3BE3] 1 HeBuaumeie ciyTHUKH y 3BE31. MeTOIbI OOHAPYKEHUS SK30TUTAHET.
DK30IJIAHETHI C YCJIOBHUSIMU, OJIAaTOMPUSTHBIMHA IS )KU3HU

MemanpeomemHple. BHISBIATH TPOOJIEMY, MHUIIMATHBHO COTPYIHUYATH B MIOMCKE U cOOpe HH(pOpMAIUH s e€ pa3pelIeHus; BRIACIATh U
OCO3HABaTh TO, YTO yXE YCBOCHO B Kypce (PM3HMKH M UTO €MIE MOICKUT YCBOCHHIO, OI[CHHBATh KA4eCTBO ¥ YPOBEHb YCBOCHHSI MaTepHAIIa;
AHAJIIM3UPOBATE U CUHTC3UPOBATh 3HAHUS, YCTAHABJIMBATDh IPUYUHHO-CJICACTBCHHLIC CBA3U, CTPOUTDH JIOTUYCCKYIO LICIIb paccymzleHm?I,
BBIJIBUTaTh U 00OCHOBBIBATH THITOTE3bI

JuYHOCmHble. POPMUPOBAHUE [IEITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00111eCTBEHHOW MTPAKTUKHU

npeomenmHble. yMETh OMMCHIBATH METOIbI OOHAPYKEHHSI SK30TUTAHET

34/3

[Touck xu3Hu U pazyma Bo BeeneHHoit 1 Pa3BuTHe npeacTaBiieHUi 0 CyleCTBOBAHUY KM3HU BO Beenennoil. ®opmyna
Hpetika u yncno muBuim3anuii B ['anaktuke. [loMck cUrHagoB OT BHE3EMHBIX
UBUJIN3AIUH U [10/1a4a CUTHAJIOB UM

MemanpeomemHubie. BbISIBIATH IPo0JieMy, MHULIMATUBHO COTPYJHUYATh B NOMCKE U cOope HH(opMauu 11 € pa3pelieHus; BbIACIATh U
0CO3HaBaTh TO, YTO YK€ YCBOCHO B Kypce (M3UKHU M YTO el MOJUIEKHUT YCBOCHUIO, OLIEHUBATh KAY€CTBO U YPOBEHb YCBOCHUS MaTepHUaa;
aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAaHABIMBATh IPUYMHHO-CIIEICTBEHHbIE CBA3H, CTPOUTH JIOTHYECKYIO LIEIb PACCYKICHHH,
BBIIBUT'aTb U 00OCHOBBIBATh T'MIIOTE3bI

AuYHOCcmHwle. POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I11eCTBEHHOH NMPaKTHKH; (POPMHUPOBAHNE HABBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS

npeomemuble. HAyYuThCsl OPMYINPOBATH NPoOIEMbl MOMCKA BHE3EMHBIX IMBIIIM3ALINI; YMETh 00BIICHATH (hopmyny [peiika




