KupoBckoe o61acTHOE TOCyIapCcTBEHHOE MPO(EeCCHOHATBHOE
00pa3oBaTebHOE OI0IKETHOE YUPEIKICHNE
«KupoBckuii KoJIeK My3bIKaabHOr0 UcKyccTBa uM. M.B. Kazennna»

PABOYAS ITPOTPAMMA YYHEBHOI'O IPE/IMETA

OVIIL. 12 PU3UKA

0011e00pa3oBaTeabpbHOro yueOHOro nNuKiia

00pa3oBaTeNbHON MPOTPAMMBI CPETHETO MPO(HECCHOHATEHOTO 00pa30BaHUs —
IIPOrpaMMbl MOATOTOBKH CIIELUAIMCTOB CPEIHETO 3BEHA 110 CIIELNUATbHOCTAM:
53.02.02. My3bIKaJIbHOE UCKYCCTBO 3CTPa/ibl;
53.02.03. UuctpymeHTaIbHOE UCTIOTHUTEIBCTBO;
53.02.04. BokanbHO€ HCKYCCTBO;
53.02.05. ConpHOE ¥ XOPOBOE HAPOJIHOE NIEHUE;
53.02.06. XopoBoe AUPHKUPOBAHUE;
53.02.07. Teopust My3bIKH.

53.02.02 apTuct, npenoaaBaTeib, pyKOBOAUTEIb 3CTPATHOTO KOJUIEKTHBA;
53.02.03 aptucr, npenogaBareib, KOHIEPTMENCTED;
53.02.04. apTUCT-BOKAJIHUCT, MPETOaBaTeb;
53.02.05. apTUCT-BOKAIKCT, IPETIOAaBaTeh, PyKOBOIUTEIb HAPOJHOTO KOJIIEKTHUBA;
53.02.06. nupukep xopa, IpEno1aBaTelb;
53.02.07. npenoaaBarelib, OpraHU3aTOP MY3bIKAIbHO-TIPOCBETUTENBCKOM eI TEIbHOCTH.

(kéanughuxayus)

Kupos,2023



CocraBuTeNb:
damunus, ©UMsI, OTIECTBO JlomKHOCTD
Appamesa Onbra AHaTOJIbEBHA [IPENOAaBaTEINb

Pabouas mporpamma yuebnoro mpenmera OVIL.12 ®@U3UKA pa3paboTaHa Ha OCHOBE
TpeOOBaHUI:

(denepanbHOr0  rOCyIapCTBEHHOTO  00pa3oBaTeNbHOIO  CTaHAApTa CpPEAHEro  OOIero
o0pa3zoBaHMs, YTBEP)KICHHOrO IMpuKazoM MuHuctepcTBa oOpa3oBaHuss U Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 r. Ne 413 (manee — @I'OC COO),

(benepanbHOro rocyaapCcTBEHHOT0 00pa30BaTeNbHOTO CTAHIapPTa CPEAHETO MPOdEeCCHOHATBLHOTO
obpaszoBanus mo cneruanbHocTH 53.02.02. «My3BIKaaIbHOE HCKYCCTBO ACTPAJbl», YTBEPKICHHOM
npukazoM MwunoOpHayku Poccum ot 27.10.2014 N 1379, cneumambHoctn  53.02.03
«MIHCTpyMEHTaNbHOE MCIOJIHUTENBCTBO», YTBEPXKIEHHOW mpukazoM MuHoOpHayku Poccuu ot
27.10.2014 N 1390, cneuumanbHocty 53.02.04 «BokanbHOe HCKycCTBO», yTBep:kIaeHHOU I[Ipukazom
Muno6puayku Poccum ot 27.10.2014 N 1381, cmeumansroctu 53.02.05. «ConmpHOE M XOpOBOE

HapoJIHOE TeHHe», yTBepkaeHHoi [Ipumkazom MunoOpHayku Poccum ot 27.10.2014 N 1388,
cnenuanbHocTl 53.02.06. «XopoBoe IupHKUpoBaHHE», yTBepkaeHHOH IIpukazom MuHoOpHayKu
Poccun ot 27.10.2014 Ne 1383, cneumanbHoctu 53.02.07. «Teopust My3bIKM», YTBEPKIACHHOMN
[Tpuxazom Muno6puayku Poccuu ot 27.10.2014 N 1387 (manee — ®I'OC CIIO).

[Tpuka3 ot 18.05.2023 r Ne371 O6 yrBepkaenuu (enepaabHOi 00pa3oBaTEIbHON IPOrpaMMbl
cpemHero odmiero oopasoBaHus,

C YYETOM MOJIy4a€MOM CIEUAIbHOCTH.



1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI

YYEBHOI'O ITPEJIMETA
OVYIl.12 ®u3uka

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl Y4eOHOI0 NpeaMeTa
Pa6ouas nmporpamma yue6HOro npeamera OYIIL.12 @u3HKa_ SBISETCSA 9acThiO 00IIe00pa30BaTeILHOTO

UKJIa 00pa30BaTENIbHON MPOrpaMMbl CPEIHEro NpoQecCHOHAIBHOIO 00pa3oBaHUsA — IPOrPaMMBI
MOJATOTOBKU CIIEHAIUCTOB cpeanero 3BeHa (manmee - IIIICC3) mo  cnenuaabHOCTSAM CPEIHETO
po(hecCHOHATLHOTO 00pa30BaHUS:

53.02.02. My3bIKaJIbHOE UCKYCCTBO 3CTpabl;

53.02.03. UncTpymeHTaNbHOE UCTIOTHUTEIBCTBO;

53.02.04. BokaibHO€ UCKYCCTBO;

53.02.05. CosbHOE M XOPOBOE HAPOIHOE MEHUE;

53.02.06. XopoBoe AMPUKUPOBAHHUE;

53.02.07. Teopus My3bIKH.

1.2. MecTo y4eOHOro npeamMera B CTPYKType 00pa3oBaTe/IbHOI IPOrpaMMbl

ki O6meoOpa3oBaTeIbHbII
[Tpodunn ['ymanurtapHsbIit
[TpenmerHas o6macth EcTecTBenHbBIC HAYKH
YpoBeHb u3ydeHus yueOHOro rnpeaMera 0a30BBIH

Xl o6s3arenbHblil yaeOHbIi mpeaMer [ monomHUTebHbBIH y4eOHBIH MpeaMeT

Peanuzanus copepkaHusi ydyeOHOro MpeaMeTa Ipenrnosiaraer CcoONIoACHUE MpUHIUIA
IIPEEMCTBEHHOCTH I10 OTHOILIEHUIO K coaepxkanuio Kypca OYIL.12 @PUZHUKA Ha cTylleHU OCHOBHOIO
o01mrero oOpa3oBaHusI.

B T10o xe Bpems yueOnwni mnpeamer OVIL12 ®UUKA mis mpodecCHOHATBHBIX
0o0pa30BaTeNbHbIX OpraHU3aliil 00J1aaeT CaMOCTOSATENBHOCTBIO U IIEJIbHOCTHIO.

PaGouas mporpamma yue6Horo npeamera OYIL.12 ®UIUKA nmeer MeKIIpeIMETHbIE CBA3H C
obmreoOpazoBarenbHbiMU yueOHbIMU TIpeaMeTamu: OVII 09. EcrectBoznanue, OVIIL. 07 Matemaruka,
OVII.13 ActpoHomus.

N3yuenue yueOHoro npeamera OYIL.06 PU3INKA 3aBepiiaeTcst IpoMeXyTOUHOM aTTecTanueit
B ¢opme muddepeHpoBaHHoro 3auera B paMmkax ocBoeHus IIIICC3 nHa 6a3e ocCHOBHOIO 0OIEro
o0Opa3oBaHusl.




1.3 O0béM yueOHOro npeaMeTa U BHAbI Y4eOHOM 1eATEJIbHOCTH

O0BeM yacoB

U3 HUX
npodeccuoHanbHo-
Bun yaeOHoOI gesTenbHOCTH BCero HAINpPABJIECHHOE
coJiepKaHue
(mpukIaHON
MOJTYJIb)
O0bem o0pa3oBaTebHON NPOrpaMMbl Y4eOHOI0 peaMera o4 4
(Bcero),
B TOM YHCJIE
O0bem paboThl 00y4YAKOIIMXCH BO B3aMMOJACHCTBMU C 4
npenojaBarejieM Mo BUAaM y4eOHBIX 3aHATHIA:
YPOKH 32 4
MPAKTUYECKHE 3aHITHS
J1ab0paTOPHBIE 3aHIATHS 4
KOHCYJbTaIlu1
JEKUUU
CEeMHUHAPBI
CamocTosiTebHas padoTa o0y4aromerocs:: 18

IIpome:xxyTounas arrectamus B Gpopme
TQepeHIIMPOBaHHOTO 3a4eTa

1 B zaBucumoctu ot ®T'OC CIIO




2. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPE/IMETA
B pamkax nporpammer yaeoHnoro npeamera OVYII1.12 ®usuka y oOydaromuxcs GOpMHUPYIOTCS

clenyromue JUYHOCTHBIE pe3ynbrathl (JIP), merampeamernsie pesynbTathl (M), mpeamMeTHbIe
pesyabtathl (I1), onpenenennsie GI'OC COO:

2.1 JIuyHOCTHBIE pe3yJbTaTsl, onpenejgennsie PI'OC COO:

I'paxxnanckoe BociuTanue

[TarpuoTryeckoe BOCIIUTAHUE

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE JIPaB.13
OcTeTndecKoe BOCIIUTAHNE

du3ndyeckoe BOCIIUTAHNE JIPB.20
TpynoBoe BocniuTanue JIPTB24, JIPTB26
DKOJIOTUYECKOE BOCIIUTAHUE JIP>3kB.27
IleHHOCTH HAy4YHOTO ITO3HAHUS JIPun.34

2.2 MeTanpeaMeTHble pe3yJibTaThl:

Cornmacao ®I'OC CIIO, uzyueHue mnpeaMeTHON oOmacTu «ECTECTBEHHBIE HAYKW» JOKHO
o0ecre4ynTs:

c(hOpMHUPOBAHHOCTH OCHOB IIEJIOCTHON HAYYHOW KapTUHBI MUPA;

(dopMHUpOBaHKE MOHUMAHUS B3aUMOCBSI3U M B3aUMO3aBHCHUMOCTH €CTECTBCHHBIX HayK;
c(hOopMUPOBAHHOCTH TIOHUMAHUS BIMSHUS €CTECTBEHHBIX HAYK HAa OKPY)KAIOIIYIO CPEeAy,
HIKOHOMHYECKYIO, TEXHOJOTHUECKYIO, COIMATBHYI0 U dTUYECKYIO C(Hephl AeATEITbHOCTH
YeJIOBEKa;

CO3/IaHUE YCIIOBHMH JJISi Pa3BUTHs HABBIKOB YYEOHOW IMPOCKTHO-UCCIIEIOBATEIbCKON
TBOPYECKOU ACITEIHLHOCTH, MOTHBAIIMN O0YUJAIOUIHXCS K CAMOPAa3BUTHIO;
chOpMUPOBAHHOCTH YMEHUH aHATM3UPOBATH, OLIEHUBATH, POBEPSATH HA IOCTOBEPHOCTH
1 000011aTh HAYYHYIO HHGOPMAITHIO,

cOpPMHUPOBAHHOCTh  HABBIKOB ~ Oe30MacHOW  pabOTBl  BO  BpeMs  IPOCKTHO-
UCCIIEZIOBATEIbCKOM M JKCIIEPUMEHTAIbHON JAEATENbHOCTH, MPH HCHOJIb30BAaHUU
1ab60paTopHOro 060PyI0BaHUSI.

2.2.1 OBnaseHye yHUBEpPCAIbHBIMU YUYEOHBIMU MO3HABATEIbHBIMU JEHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS M1, M2, M4

0) 6a30BbIE UCCIIEIOBATEIILCKUE ICHCTBUS M7, M8, M9, M10, M12, M13, M17
B) pabota ¢ uHpopmaruei M21

2.2.2 OBnaseHNEe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1EUCTBUSAMMU:

a) obIeHNe M28

0) COBMeCTHasl IeITeIbHOCTh

2.2.3 OBnaseHre yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

a) caMOOpraHu3aIus M38
0) CaMOKOHTPOJIb M45, M47
B) YMOITMOHAIbHBIA WHTEJUICKT M51
I') IpuHATHE ce0s U IPYTUX JIIoJeH M56




2.3. IlpeameTHbIE pe3yabTaThI:

I1.1 chopmupoBaHHOCTH IPEACTABICHHH O POJIU K MECTE (PU3UKHU K ACTPOHOMHH B COBPEMEHHOM
HAayYyHOW KapTUHE MHpa, O CHUCTEMOOOpasyromieil ponu (U3MKK B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKA M COBPEMEHHBIX TEXHOJOTHH, O BKJIAJe POCCHUCKHUX U 3apyOCKHBIX YYEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU; TOHUMaHUE (PU3MYECKON CYIIHOCTH HA0II0JaeMbIX SIBJICHUI MUKPOMHUPA, MAKPOMHUPA
Y MEramMpa; NOHUMaHUE POJIM ACTPOHOMUHU B IIPAKTUYECKOM NEATEIbHOCTH YEJIOBEKA U JajlbHEHIIEM
HAyYHO-TEXHUUYECKOM pPAa3BUTUHU, poiu (QU3MKU B (HOPMUPOBAHUU Kpyrozopa U (yHKIHMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUJISl PELICHUS IPAKTUYECKUX 3a/1ay;

I1.2 chopmupoBaHHOCTH YMEHUI paco3HaBaTh PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHSTD
UX Ha OCHOBE M3y4YEHHBIX 3aKOHOB: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE INPSMOJIMHEHHOE IBUKEHUE,
cBOOOJHOE MaJieHue Tej, ABUKEHHUE IO OKPY>KHOCTH, HHEPLIUS, B3aUMOICHCTBUE Tell, KoJiebaTeabHoe
JBI)KEHUE, PE30HAHC, BOJTHOBOE JIBHKEeHHE; MU (y3Hst, OPOYHOBCKOE ABMKEHUE, CTPOCHUE KHUIKOCTEH
U TBEPIBIX TeJ, W3MEHEHHWE oObeMa Tel NpU HarpeBaHuU (OXJIAXKIACHHUM), TEILIOBOE paBHOBECHE,
UCIIapeHue, KOHJIEH Callysl, IJIaBJIeHNe, KPUCTAIN3allksl, KUIIEHUE, BIIAXKHOCTh BO3/1yXa, CBA3b CpeHEN
KMHETUYECKOW HHEPruM TEIJIOBOTO JBIMXKEHUS MOJIEKYN ¢ aOCOJIFOTHON TeMIlepaTypoi, MOBBIIICHHE
JTaBJIEHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b MEXK/Y ITapaMeTpaMH COCTOSIHUS Ta3a B
M30Ipoleccax; 3MEKTPU3alUus Tel, B3aUMOJCHCTBUE 3apsiioB, HarpeBaHUE IPOBOJHHKA C TOKOM,
B3aMMOJIEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHASI UHAYKIMS, JE€MCTBHE MAarHUTHOIO TIOJISl HA TPOBOJHUK
C TOKOM U JBWXKYIIUHCS 3apsj, SJICKTPOMArHUTHbIE KONEOAHWs ¥ BOJHBI, MPSIMOJIHUHEHHOE
pacrpocTpaHeHHE CBETa, OTPAXKEHHE, MpeoOMIICHHE, MHTEepepeHnrs, TUGPaKIus U IOJISPH3AIHUS
cBeTa, Jucmepcusi cBeTa; (oTodnekTpuyeckuit 3(QexT, cBeToBOe AaBleHUE, BO3HUKHOBEHHE
JIMHENYaToro CreKTpa aroMa BoJI0Op0/1a, ECTECTBEHHASI U UCKYCCTBEHHAs palOAKTUBHOCTb;

[1.L3 BnameHue OCHOBOIOJIATAIOIMIMMHU  (U3UYECKUMHU  TOHATHUSMH U BEJIUYUHAMH,
XapaKTepU3yloIUMH  (U3MYECKHE TPOLECChl  (CBSI3aHHBIMU C  MEXAHUYECKHUM  JIBUKECHHEM,
B3aMMOJICHCTBHEM TeJl, MEXaHMUECKUMHU KOJIEOAHUAMU U BOJTHAMU; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
BEIIECTBA, TEIUIOBBIMU MPOLECCAMHU; FIEKTPUUECKUM U MAarHUTHBIM MOJSIMH, 3JIEKTPUUECKUM TOKOM,
ANEKTPOMArHUTHBIMH KOJEOAHUSIMU M BOJIHAMU; ONITUYECKUMU SIBICHUSMU; KBAHTOBBIMU SIBICHUSIMH,
CTPOCHHMEM aTroMa MU AaTOMHOTO $7pa, pPaJUOAKTHUBHOCTBIO); BIAJECHHE OCHOBOIIOJIAraIOIIUMHU
ACTPOHOMUYECKMUMH TOHSITHUSIMHU, IMO3BOJIAIOIIMMHU XapaKTEPU30BaTh IMPOLECCHI, MPOUCXOIANINE Ha
3BE3/1aX, B 3BE3JHBIX CHCTEMax, B MEXKTAIAKTUYECKON Cpelie; NBI)KEHUE HEOECHBIX Tell, YBOJIOIUIO
3Be31 U BceneHnoi;

[1.4 BnaneHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSAMU (3aKOH BCEMUPHOTO TsroTeHus, 1, II
u III 3axonsl HproTOHA, 3aKOH COXpAaHEHUs MEXAHWYECKOW JHEPrUH, 3aKOH COXPAHEHMsI MMITYJIbCa,
OPUHLIAII  CYNEPHO3UIMHU CWJI, MPHUHLUI PABHONPABHOCTH HMHEPLHUAIBHBIX CHUCTEM OTCUETa;
MOJIEKYJISIDHO-KUHETUUECKYI0 TEOPHIO CTPOEHHUs BEIIECTBA, Ta30BbIE 3aKOHBI, IIEPBBIM 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPaHEHUS IEKTpUUYECKOro 3apsaa, 3akoH Kynona, 3akon Oma s yyacTka
1eny, 3akoH Oma 11 IOJTHOM 3JIEKTPUYECKOM LT, 3aKoH J[>koyis - JIeHna, 3aK0H 2JIeKTpOMAarHUTHOU
UHAYKIIMY, 3aKOH COXPAaHEHUS SHEPruH, 3aKOH NPSIMOJIMHEMHOIrO paclpoCTpaHEHHs CBETa, 3aKOH
OTpaXKCHMsI CBETA, 3aKOH IPEIOMIJICHMsI CBETA; 3aKOH COXPAHEHUS DHEPrUH, 3aKOH COXPAHEHUs
UMIyJbCa, 3aKOH COXPAHEHMsI JJIEKTPUYECKOro 3aps]ia, 3aKOH COXpPaHEHHs] MaccOBOIO 4YHCIa,
noctynatel bopa, 3akoH paJAMOaKTHBHOIO pacraja); YBEPEHHOE HCIIOJIIb30BAaHUE 3aKOHOB MU
3aKOHOMEPHOCTEN NP aHaM3e GU3NIECKUX SIBJICHUH U MPOIECCOB;

I1.5 ymeHue yuuTHIBaTb TPAaHUIBl MPUMEHEHHS M3YYEHHBIX (U3NUYECKUX MOJEIeH:
MaTepuaibHas TOYKa, MHEpLHajIbHas CHCTEMa OTCYeTa, WJCANIbHBIN ra3; MOJENIH CTPOEHUS TrazoB,
KUAKOCTEH U TBEPHABIX TE€J, TOUECUHBIM SJIEKTPUUYECKUH 3apsl, sA€pHas MOJENb aroMa, HYKJIOHHAas
MoO/JIeIb AaTOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aay;

[1.6 BrmaszeHue OCHOBHBIMH METOAAMU HAyYHOTO TIIO3HAHMS, HCIIOJIB3YeMbIMH B (hU3HKe:
IIPOBOAMTD MpPsIMbIE M KOCBEHHbIE U3MepeHUsl (U3MUECKUX BEJIMYMH, BHIOMpAs ONTUMAIbHBIN CI1IOCO0
U3MEpPEHUS] M MHCNOJIb3ysd HW3BECTHBIE METOJbl OLICHKM IOTPEIIHOCTEN W3MEpPEHHUH, IPOBOAUTH
UCCIIEJIOBaHUE 3aBUCUMOCTEN (U3MUECKUX BEIMYMH C HCIOJb30BaHUEM NPSIMbBIX H3MEPEHUIH,
OOBSICHATD IMOJyYEHHbIE PE3YJbTAThl, UCIOIb3YS (PU3NUECKUE TEOPUH, 3aKOHBI U TOHATH, U JeNaTh
BBIBO/IbI; COOJTIOIaTh MpaBuiia 0€30MacHOro Tpy/ia Mpy NPOBEACHUH UCCIIEIOBAaHUM B paMKaX y4eOHOro
JKCHEPUMEHTa U  y4eOHO-MCCIIEOBATENbCKOM JEATENbHOCTH C  HUCIOJb30BaHUEM IH(POBBIX
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U3MEPUTENIbHBIX YCTPOMCTB U J1TAOOPATOPHOrO 000PYAOBaHUS; CPOPMUPOBAHHOCTH MPEACTABIECHUI O
METO/1aX MOJYYSHUsI HAYYHbIX aCTPOHOMUYECKUX 3HAHUN;

I1.7 chopMupOBaHHOCTh YMEHHsI pelIaTh pacyETHBIC 3a7a4ydl C SBHO 3aJaHHOW (HU3HMYECKOU
MO/IEIBIO, UCIIOJIB3Ys (PU3NUECKUE 3aKOHBI M IPUHIIHITBI; HA OCHOBE aHAJIHM3a yCIOBHUS 3a/1a4H BHIOMPATh
buznyecKy0 MOJieNb, BBIIEIATH (PU3HUECKUE BETUYUHBI U (POPMYJIIbl, HEOOXOAUMBIE AJISl €€ PEIICHNUs,
MIPOBOJIMTH PACUYETHI U OLICHUBATH PEaTbHOCTh MOJTYYCHHOTO 3HAYCHUS (PU3MUECKOM BETUYHUHBI; PEIIaTh
KayeCTBEHHbIE 3a/1a4M, BHICTpanBasi JJOTUYECKH HEPOTUBOPEUUBYIO LIEMOYKY PACCYKACHUN C OMOpOi
Ha U3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

I1.8 chopMUPOBAHHOCTh YMEHHS MPUMEHSTh MOJYYEHHBIC 3HAHUS JJIS1 OOBSACHEHUS YCIOBUN
NpoTeKaHus (U3HYSCKUX SIBICHUW B TPHUPOAE M JUIS TPUHATUS TPAKTUUYECKUX pEIICHUN B
MOBCEIHEBHOM KHU3HU IJIs oOecredeHus: Oe30MacHOCTH MpU 0OpaIieHuu ¢ OBITOBBIMH MpUOOpaMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHS 3JI0POBBS ¥ COOJIIOICHHSI HOPM SKOJIOTHIECKOTO TTOBEACHUS
B OKpYXalouleil cpejie; MOHUMaHue He0OX0IUMOCTH IPUMEHEHUS TIOCTHXKEHUHN (DPU3UKHU U TEXHOJIOTUI
JUISl paliMOHAJIBLHOIO MTPUPOIOIIOIb30BAHUS;

I1.9 chopmupoBaHHOCTH COOCTBEHHOW MO3UIMU MO OTHOIICHUIO K (pu3nueckoil nHpopMaluu,
NOJy4aeMOi M3 pa3HbIX MCTOYHUKOB, YMEHHMU MCIIONB30BaTh IHU(POBHIE TEXHOJOTMU JUIS TOMCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETAIIMH U MPEACTABICHUS YUeOHON U HAyYHO-TIOMYJIIpHONU HH(OpMaLnH;
pa3BUTHE YMEHUN KPUTUYECKOIO aHAJIN3a [10Ty4aeMoi HH(pOpMaLuu;

I1.10 oBnameHue yMeHUsIMH pabOTaTh B TPYIIIIE C BHITIOJIHEHUEM Pa3IMUHBIX COLIMABHBIX POJICH,
IUIAaHUPOBaTh pabOTy TPYIIIbI, pPALUOHAIBHO paCHpPEleNiaTh MAEITEIbHOCTh B HECTAaHJApTHBIX
CUTyallusX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TPYIIbI B peEIICHUE
paccMarpuBaeMoi poOJIEMBI;

I1.11 oBnamenue (chOpMUPOBAHHOCTH NPEACTABICHUN) MpaBHIAMHU 3alHCH (PUINIECKUX
dbopMyn penbeHO-TOUCHHON cHucTeMbl oOo3HaueHui JI. Bpains (mns ciemblx W cIabOBHISIIMX
o0yJaromuxcs).

OcBoenue copepxkanust yueonoro npeamera OYI1.06 @usuka odbecnieunBaetr GopMUpPOBaHUE U
pa3sBUTHE YHHBEPCAJIbHBIX YU4EOHBIX NEHCTBUI B KOHTEKCTE IPEEMCTBEHHOCTH (POPMUPOBaHUS 0OOIIeH
komnereHiuu OKI10 (ucnonb3oBath B NPO(ECCHOHATBHOM JEATEIBHOCTH YMEHHS M 3HAHWUS,
MOJIy4YEHHBIE 00yYaroIUMHUCS B XOJI€ OCBOEHHS yUEOHBIX MPEIMETOB B COOTBETCTBUU C (heJiepaabHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM CpPEIHEro 001Iero 00pa3oBaHus).

[IpenmeTHble  pe3ynabTaTbl  OCBOGHHMS  OCHOBHOM  0Opa3oBaTelbHOM  IPOTpaMMBI
yCTaHaBIMBAIOTCA JUIsl Y4eOHBIX INpEAMETOB Ha 0a30BOM M yriyOlieHHOM YpoBHsX. IIpenmeTrHbie
pe3yJIbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbI JJisl y4eOHBIX MPEAMETOB Ha 0a30BOM
YPOBHE  OpHUEHTHpPOBAHbI Ha OOecliedeHHe MPEUMYIIECTBEHHO  001ieo0pa3oBaTeabHOH U
o01eKkynbTypHOU noaroToBkU. IlpeamerHsie pe3ynbraTsl ocBoeHus mpeamera OYII. @usuka J0KHBI
o0ecneunBaTh BO3MOXKHOCTD JalIbHEHIIIEH ycTIeHOM podeccnoHaNbHOM e TeNbHOCTH.



3. COAEP)KAHUE YYEBHOI'O ITIPEJIMETA

Paznen 1. ®u3uka U1 MeTOAbI HAYYHOI'0 MO3HAHMS.

O®usuka — Hayka o npupoge. Hayunsle MeToabl MO3HaHUSA OKpyXKarolero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOAbL. DKCIIEPUMEHT B (pu3HKe.

MopenupoBanue GU3NIECKUX SBICHUN U porieccoB. Hayunbie runore3sl. Duzndeckue 3aKOHbI
U Teopuu. ['paHuLIbI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Pome wm w™ectro ¢usuku B (HOPMHPOBAHMM COBPEMEHHOM HAy4YHOW KapTHHBI MHpA,
B IIPAKTUYECKOM AEATEIbHOCTH JIFOICH.

Amnanorosblie U HU(PPOBBIE U3MEPUTEIBHBIEC TPHOOPHI, KOMITBIOTEPHBIE TATUUKH.

Paznen 2. Mexanuka.

Tema 1. Kunematuka

Mexannueckoe nBrkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOro JBHKeHHs. CUCTeMa OTCUETa.
Tpaexropus.

Ilepemermienue, CKOpocTb (CpedHSII CKOPOCTb, MIHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOUKM, UX IPOEKIMM Ha OCH CUCTEMBbI KoopauHar. CloKeHue NepeMElIeHUH U
CJI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBM)KEHHE. ['paduKku 3aBHCHUMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILECHNS MaTEpUaIbHOU TOUKH OT BPEMEHHU.

CBobOogHOe mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonuueliHoe  aBuwkeHHe.  [IBHkeHHME  MaTepHaIbHOM  TOYKM IO  OKPYKHOCTH
C IIOCTOSIHHOM IO MOJYJI CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHass CKopocTh. Ilepnon
U yacTtoTa oOpameHus. LleHTpocTpeMuTensHoe yCKOpEHHe.

TexHudeckue yCTpOWCTBAa M IIPAKTUYECKOE NPHUMEHEHHUE: CIMIOMETpP, JBHKEHHE CHapPSAOB,
LICIIHBIE ¥ PEMEHHBIE NIEPEIAUH.

Jlemoncmpayuu

Mozenb cucTeMbl OTCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[IpeoOpa3oBanue MBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenuie Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenune JIBUKCHHUS Tena, OpOILIEHHOTO 0J1 YTII0M K TOPU30HTY
Y TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaeHMUSL.

Harmnpasinenue cKOpoCTH IpU JBUKEHUU 11O OKPYKHOCTH.

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

Hccnenoanue COOTHOUICHUS MEXIY IIyTSMHU, [IPONICHHBIMHU TEJIOM
3a TIOCIEOBATE/IbHBIE pPABHBIE IIPOMEKYTKM BpPEMEHM TP PAaBHOYCKOPEHHOM  JIB)KCHHH
C HAYAJILHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenne nBuKeHUs MApUKa B BI3KOW KUIKOCTH.

W3yuenue nBU>KEHUS Teja, OpOLIEHHOTO TOPU30HTAIIBHO.

Tewma 2. lunamuka.

IIpunnun orHocutensHocTH ['ammnes. Ilepseiii 3akoH HproroHa. VMHepuuanbHbIE CUCTEMBI
OTCYETA.

Macca Tema. Cwia. [lpunnun  cymepno3unuu  cwil.  Bropoin  3akoH  HproToHa
JUIS MaTepUAIbHOM TOUKHU. TpeTuii 3akoH HeroTOHA 1171 MaTepraibHbBIX TOYEK.

3akoH BceMupHoro taroreHus. Cunia tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (mokosi, ckojiabxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cua
TPEHUSI CKOJBXKEHUs MW cuia TpeHus nokos. KoapduumeHnt tpenus. Cuna CONpOTUBICHUS NPU
JBUKEHHUH Te€Ja B )KUIKOCTH WJIN rase.

[TocTynaTensHOE U BpallaTeIbHOE JABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpaimieHus. [lnedo cumbl. YciioBusi paBHOBECHS! TBEPIOTO
Tena.

TexHudeckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: NOJAIIUITHUKH, JBUYKECHUE
UCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.

Bropoii 3akoH HeroToHa.

Nsmepenue cu.

Crnosxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JieopMaIuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU cui YIPYTOCTH, BO3HUKAIOIINX B NpYyXUHE
U PEe3UHOBOM 00pa3iie, OT ux aedopmanuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tewma 3. 3aKOHBI COXpaHEHUSI B MEXAHUKE.

NMnynec maTepuanbHONM TOYKU (Tena), CUCTEMBl MaTepUalbHBIX TOYeK. VIMIynbc CHIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprus MarepuaibHON ToukH. Teopema 00 H3MEHEHUN KUHETUYECKON YHEPTHH.

[lorenunansHas sHeprus. [loTeHuuanpHas sHeprus ynpyro aeGopMHUpOBAHHOM MPYKUHBI.
[ToreHuuanbHas SHEPTUA TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[loTreHunanpHple W HeNOTEHUUANbHbIE CHUJIbl. CBA3b pPabOThl HEMOTEHIHAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIEp, NPYKUHHBIN
MUCTOJIET, IBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon noTeHIMAIbHON YHEPTHH B KUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCoOMOTHO HEYNIPYTOTo yaapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOTBl CHIIBI € H3MEHEHHMEM MEXaHWYEeCKOH DSHepruM Teja
Ha MPUMEpPE PacTSHKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MonekynspHas pu3uka u TEpMOJHMHAMUKA.

Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

OCHOBHbBIE TIOJOXKEHUS MOJEKYIIPHO-KMHETUUYECKOM TEOpHUH U UX OMNBITHOE OOOCHOBaHUE.
bpoyHOBCKOE JBUYKECHHUE. Hudpdysus. Xapakrep JIBUKECHHUS
U B3aMMOJICHCTBHSA 4YacTHIl BeulecTBa. Mojenu cTpoeHus ras3oB, >KMIKOCTEH M TBEPABIX TN U
00BSICHEHHE CBOMCTB BeIlleCTBa HAa OCHOBE ITHX Mojeneil. Macca u pa3mepsl mosiekyi. KomnuectBo
BeniecTsa. [locrosiHHas ABoranpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Mopnens wuneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJIIPHO-KMHETHUUYECKOM TEOpUU
UJeanbHOro ra3a. AOGCOIIOTHAS TeMIEepaTrypa Kak Mepa CpeHEed KMHETHYECKOW SHEPruu TErIOoBOIo
nBukeHus dyactul rasa. lllkamna temneparyp KenbBuna. ['a3oBble 3akoHbI. YpaBHeHUE MeHieneeBa—
Kianeiipona. 3aKkoH JanbTOHA. N3onponeccer
B HJEaJbHOM ra3e C IIOCTOSHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe mpeacTaBieHUe
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbITH, /OKa3bIBAIOIME JUCKPETHOE CTPOCHHME BemiecTBa, (ororpadpuu  MOJEKYI
OPraHNYEeCKUX COCTUHECHUH.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.



Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mopens onsbira IlITepHa.

OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHS.

Mopaeinb, HIUTIOCTPUPYIOLLAs IPUPOLY JABJICHUS ra3a Ha CTEHKHU COCYa.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLIECChI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHue Macchl BO3Jlyxa B KJIaCCHOM KOMHATe Ha OCHOBE M3MepeHHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3/yXa B HEN.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMETPAMH COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. OcCHOBBI TEPMOJMHAMUKH.

Tepmoaunamuueckas cucteMa. BHyTpeHHsIs SHEprusi TepMOJMHAMUYECKON CUCTEMBI U CLIOCOOBI
e€ n3menenus. KonmuuecTBo TemioTsl U paboTa. BHYTpeHHSS SHEprHsl 0IHOATOMHOTO HUEaIbHOTO ras3a.
Bunel Temronepenaun: TEIUIONPOBOMHOCTb, KOHBEKLUS, MW3JIy4E€HUE. YJElIbHasg TEIUIOEMKOCTh
BEIIECTBA. KomnuectBo TEIJIOTHI
IIPY TeIUIonepenaye.

[Tonstre 06 agmabaTHOM Tporecce. [lepBriit 3ak0oH TepMoauHAMUKU. [[puMeHeHNe MmepBoro
3aKOHa TePMOJMHAMUKH K u3onporeccam. ['paduueckas nuHrepnperanus paboTsl rasa.

Bropoii 3akoH Tepmoannamuki. HeoOpaTuMOCTh TPOLIECCOB B MPUPO/IE.

TennoBeie mammubl. IlpuHnuns!l geiictBus TeroBblx MamuH. IIpeoOpa3oBanHus sHepruu B
TETUIOBBIX MamnHax. KoaddummeHnt nonesnoro aeicTBus terioBoi mammubl. L{ukn Kaphao u ero
KO3(DPULIUEHT M0JIE3HOrO AEUCTBUS. DKOJOTHUECKUE MPOOIEMBI TEIIIOIHEPTETUKH.

TexHu4eckue ycTpoucTBa M NMPAKTHYECKOE IIPUMEHEHHUE: JBUTaTelb BHYTPEHHErO CrOpaHUs,
OBITOBOM XOJIOAMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpPEHHEH SHepruM Tejla IpU COBEPUICHUH paboThl: BBUIET MPOOKH
u3 OyTBUIKU O/ ICHCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3(pupa B TaTYHHOU TpyOKe MyTEM TpEeHUs
(BuaCOIEMOHCTpAITHS ).

W3meHneHne BHyTpeHHEHN 3Hepruu (TemnepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsi BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO JBUTATEIIS.

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. ArperaTHble cocTOsiHUS BemiecTBa. Da30Bble NEPEXOIBI.

[TapooOpazoBanne U KOHJEHCAIMS. Hcnapenne U KHIICHHE. AbconoTHas
U OTHOCHUTEIbHAs BJIAXKHOCTb BO3Jyxa. HacklmeHHbI map. YenbHas TemioTa MapooOpa3oBaHUS.
3aBHCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JaBJICHMS.

Teépnoe teno. Kpucramnmueckue u amopdHble Tena. AHU30TPOIHUS CBOMCTB KpPUCTAJIJIOB.
Kunnkne KPHUCTAJLIBL. CoBpemeHHbIE MaTEpUAIBL. [InaBnenne
U KpUCTaJUIM3alus. Y aenbHas TerioTa miasiaeHus. CyonumManus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuueckue YCTpOMCTBA u MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP
U TCUXPOMETP,  KAJIOPUMETP,  TEXHOJOIMH  IIOJYyYEHUS  COBPEMEHHBIX  MaTEpHasoB,
B TOM YHCJIC€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue npu MOHMKEHHOM JIaBJICHHH.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ MJIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.
JleMoHCTpanust KpUCTaIOB.

nabopamopuas paboma

N3mepenne OTHOCUTEBHOM BIIAYKHOCTH BO3TyXa.

Paznen 4. DnexrpoauHamuka.

Tema 1. DnekTpocTaTuka.
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DJIeKTpu3anus Tel. DJIEKTPUUYECKU 3apsana. J(Ba BHaa 3JIeKTpUUYEcKuX 3apsanoB. [IpoBoaHuKwH,
JURJIEKTPUKU U TIOTYIPOBOAHUKHU. 3AKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsja.

B3anmoneiictue 3apanoB. 3akoH Kynona. ToueyHbIN 3IEKTpUYECKUN 3apsl. DIEKTPUUECKOE
nosie. Hanpsik€HHOCTB 27IEKTPUYECKOro NoJi. [IpyHIuMn cynepno3sunny a3eKTpUIecKux noneu. JInauu
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun snekrpoctarnyeckoro nosd. [lorennuan. Paznocts motenuunanos. [IpoBongHuky u
JUAJIEKTPUKH B 3JIEKTPOCTATHYECKOM M0J€. J(n3neKkTpuyeckas mpoOHUIAEMOCTb.

OnektpoémkocTh. KonaeHcatop. DNEKTPOEMKOCTh IIOCKOTO KOHAEHcCATopa. JHEprus
3apsSYKEHHOI0 KOHJIEHCATOpA.

TexHnueckue ycTpOHCTBA M IPAKTUUYECKOE IPUMEHEHHUE: BJIEKTPOCKOMN, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAs 3alIUTa, 3a3€MIIEHUE AJIEKTPONPUOOPOB, KOHAEHCATOP, KOMMPOBAIbHbBIN anmapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M0JI€ 3apsyKEHHBIX TEII.

[IpoBOIHMKY B 31EKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYECKas 3allluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOIO KOHJIEHCATOpa OT IUIOIIAAU IJIACTUH, PACCTOSHUSA
MEXAY HUMH U TU3IEKTPUUECKON MPOHNULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locTosHHBIN 35eKTpUUecKUil TOK. TOKH B pa3IMYHBIX cpeax.

DNEeKTpUYECKHU TOK. Y CIIOBUS CYLIECTBOBAHMS 3IEKTPUUECKOTo ToKa. McTounnku Toka. Cuia
ToKa. [loCcTOsIHHBIN TOK.

Hanpsixenune. 3akon Oma aJig yyacTka Henu.

DNEeKTpUUECKOe CONPOTUBJICHHE. YElNbHOE CONpOTHBIEHHE BeulectBa. [locienoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHnia. MOIIHOCTE 3JEKTPHYECKOTO TOKA.

ONeKTpoABMKYIlasi CUla U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHHMKA TOKa. 3akoH Oma Juis
MOJIHOM (3aMKHYTOM) 25iekTprueckoit enu. KopoTkoe 3aMbikaHue.

DneKTpOHHAs NPOBOAMMOCTb TBEPIBIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuYecKnii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCcTBEHHAs: U IPUMECHAs IPOBOIUMOCTD MOJIYIPOBOAHUKOB. CBOMCTBA p—
n-nepexona. [1osynpoBoAHUKOBEIE TPUOOPHI.

DneKTpuuecKUuid TOK B pacTBOpax MU paciulaBaX 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoLuanus. JNEeKTPOIIN3.

OnekTpuueckuid TOK B razax. CaMOCTOSTENbHBI M HECAMOCTOSITENbHBIN pa3psala. MomnHus.
Ilna3ma.

TexHnueckue ycTpoiicTBa M NMpPaKTUYECKOE MPUMEHEHUE: aMIIepMETp, BOJBTMETp, PEOCTar,
UCTOYHUKU TOKa, 3JEKTpOHArpeBaTesbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIIEHUS, BaKyyMHBIH JHOJ, TEPMUCTOPbI U (OTOPE3UCTOPHI, MOTYIPOBOJAHUKOBBIA NHOJ,
rajabBaHUKa.

Jlemoncmpayuu

W3mepenue cuipl TOKa U HAIIPSIKEHMUS.

3aBUCHUMOCTh  CONPOTUBJICHHS LWIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IJIOLIAAU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CwMmenianHO€ COeIUHEHHE TPOBOHUKOB.

[Ipsimoe wu3MmepeHue snekTpoaBWXKymed cuibl. KopoTkoe 3aMblkaHuE TIajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHEI 0 COMPOTHUBIICHUSI.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
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[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OnHOCTOPOHHSIA MPOBOJMMOCTD THO/IA.

nabopamopuas pabomsi

N3ydeHue cMEIaHHOTO COEMHEHUST PE3UCTOPOB.

N3MepeHue 3JIeKTpOABMKYIIEH CUIIbl HCTOUHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Hab6mronenue anexrposusa.

MexnpeaMeTHbIE CBSI3U.

N3yuenne xypca ¢usuku ©6a3oBoro ypoBHs B 10 Kjacce OCYHISCTBISETCS C  YYETOM
COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MAaTeMaTHUKH, OMOJIOTHH, XUMHUU, Teorpapuu u
TEXHOJIOTHH.

Medicnpeomemmvle noHsamusl, CBSI3aHHBIC C U3YYCHUEM METOJ0B HAYYHOTO IMO3HAHUS: SIBJIICHUE,
Hay4HbIH (akT, TUNoTe3a, (Gu3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIECPUMEHT,
MOJEIUPOBAHUE, MOJIEINIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHEHUH, TMHEWHas GyHKIM, apadoia, runepoosa, ux
rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIESCTBO, BEKTOPBI M UX MPOCKIIUA HA OCH KOOPJIUHAT, CJIOKEHHE BEKTOPOB.

buonocus: MexaHU4YeCKOE ABMKCHUE B KUBOU mipupoie, muddy3us, ocMoc, TETIIO0OMEH KUBBIX
OpraHu3MoOB (BHJIbI TEIIOTIEPEIayl, TEIJIOBOC pPaBHOBECHE), DJECKTPUUYCCKUE SBICHUS B KUBOM
MPUPOJE.

Xumus: JDUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIECTBa,
MOJISIpHAs Macca, TEIJIOBBIE CBOWMCTBA TBEPJBIX TEJN, KUJIKOCTEH W Tra30B, AJIEKTPUUYECKHE CBOMCTBA
METAJIJIOB, AJIEKTPOIUTHYECKAs JUCCOIUALIMS, TaIbBAHUKA.

l'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMET.

Texuonoeusn: mpeoOpazoBaHUE ABMKEHUH C HUCIOJIb30BAHUEM MEXaHHU3MOB, YYET TPEHHS B
TCXHHKE, MO AIIHITHUKH, HCIIOJIE30BaHHUE 3aKOHa COXpaHEHUSA UMITyJIbCa
B TEXHUKE (paKeTa, BOJAOMET U IPYTHe), IBUTATENb BHYTPEHHETO CTOPaHuUs, TapoBas TypOrHa, ObITOBOM
XOJIOJIWJIBHUK, KOHIUUMOHEP, TEXHOJOTHHM TNOJYYEHHS COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCIIC
HaHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTMH, JJICKTPOCTATUUYECKAs 3allUTa, 3a3eMJICHUE 3JICKTPOIPHUOOPOB,
KCEPOKC, CTPYWHBIN TPUHTEP, dICKTPOHATPEBATEIbHBIC MTPUOOPHI, JIEKTPOOCBETUTEIBLHBIC MPUOOPHI,
rajJibBaHHKa.

Paznen 4. Dnexrponunamuka.

Tema 3. MarauTtHoe nojue. JJ1eKTpOMarHuTHasi MHAYKIIHSL.

[TocrossHHbIE MarHUTHl. B3auMopaelcTBue MOCTOSIHHBIX MarHutoB. MarHuTHoe moJie. Bektop
MarHuTHOM MHAYKUMU. [[pUHIMO cynepno3uuuu MarHUTHBIX Mojeil. JIMHuM MarHUTHOW MHAYKIUU.
KapTuHa nuHMi MarHUTHOM MHIYKIIUU TTOJISl TIOCTOSIHHBIX MarHUTOB.

MarsuTHO€ 1oJie TPOBOJIHMKA ¢ TOKOM. KapTHa TMHUN MHAYKIIMM MarHUTHOTO MOJIS JJTMHHOTO
MPSIMOTO TIPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJI-HUKA, KATYIIKKA C TOKOM. OmbIT Dpcrena.
BzanmoaeicTere npoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBIICHUE.

Cuna Jlopenma, e€ Moayib ¢ HampaBieHHE. J[BUKEHHE 3apsHyKEHHOM  YacCTHIBI
B OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBieHne  BJIEKTpOMAarHUTHOM  MHAYKOMU. [loTOK  BEkTOpa  MarHUTHOW  MHIYKLMU.
DIEeKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH JIEKTPOMarHuTHOU uHyKiuu dapajes.

BuxpeBoe »snexTpuueckoe 1mosie. JIEKTPOJABIKYILAS CHJIA MHAYKIMM B IPOBOJHHUKE,
JIBHKYIIIEMCS TTOCTYNATEbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HUE CAMOMHIYKIIMU. DJIEKTPOABMKYIIAS CHUJIa CAMOUHAYKIWH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHUE: IIOCTOSIHHBIE  MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIN JJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu
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OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIS.

B3anmMozeincTere JByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue IEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHuna.

3aBUCHUMOCTBD JIEKTPOABUKYILIEH CUIIbI UHAYKIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOT'O ITOTOKA.

SIBiIeHME CAMOMHTYKLIVH.

N3yueHne MarHuTHOTO NOJIs1 KaTYLIKH C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Paznen 5. Konebanus u BOJIHBL

Tema 1. Mexanuueckue u 3J1IeKTPOMAarHUTHBIE KOJICOaHMUSL.

Konebarenbnas cuctema. CBOOOHBIE MeXaHHUECKUE Koyiebanus. ['apMoHnueckue Konebanusi.
[Tepuon, yacroTa, amruTyna u ($asza konedbanuid. [IpyxuHHBINA MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoseOanuil. [IpeBpailienue s3Hepruu Npu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbubiit  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHbIE KoJeOaHUs B  UACATHLHOM
KOJIEOATETbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKHMMHU M 3JCKTPOMAarHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHna. 3aKOH COXpaHEHUSI SHEPTUU B HJI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBinenne o 3aTyxaroUMX KosieOaHUsAX. BbIHYXJEHHbIE MeXaHHYECKUE KoJieOaHUs.
Pe3onanc. BeiHyX/IeHHBIE 2IEKTPOMArHUTHbIE KOJeOaHu .

Ilepemennbiii Tok. CHUHYCOMAANbHBIM NEPEMEHHBI TOK. MOIIHOCTH NEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSYKEHUS.

Tpancpopmarop. [IpousBoacTtBo, mnepenaya M HOTPEOJSEHUE BIEKTPUUYECKOM HIHEPIHH.
OKOJIOTUYECKME PHUCKM TpU  IPOU3BOJACTBE  3JeKTpo3Hepruu. KynbTypa  HCHOIb30BaHUsA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue ycTpoucTBa M MPAKTUUECKOE NMPUMEHEHUE: AIIEKTPUUYECKUI 3BOHOK, T'€HEpaTop
NIEPEMEHHOTr0 TOKa, JIMHUU JIEKTpoIepeay.

Jlemoncmpayuu

Uccnenosanue MapaMeTpoB KoJieOaTeIbHOM CHUCTEMBI (Tpy>KUHHBIHA
WM MaTeMaTHYeCKU MasTHUK).

HabGmronenue 3aryxaromnux KojieOaHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmwnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAmpsDKEHUST OT  BpeMEHHW) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocieoBaTeIbHOM COEIMHEHUU DPE3UCTOpa, KaTyIIKM HWHAYKTUBHOCTH H
KOHJIEHCATOopa.

Monenb TUHUY 3JEKTPOIepe1adH.

nabopamopuas paboma

HccnenoBanue 3aBUCUMOCTH NEpHOAA MaJlblX KoJieOaHWI rpy3a Ha HUTH OT JJUHBI HUTH U
Macchl Ipy3a.

HccnenoBanue nepeMeHHOI0 TOKa B LIETIH U3 MOCIEA0BATEIbHO COETUHEHHBIX KOHIEHCATOPa,
KaTyIIKH U PE3UCTOpA.

Tema 2. MexaHn4ecKre 1 31€KTPOMArHUTHBIE BOJIHBI.

MexaHuueckue BOJIHBI, yclloBUsl pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHEHUs U
JuinHa BOJHBL. llomepeunble W mponosbHble BOJMHBL. WHTepdepeHius U AUPpaKius MeXaHUYECKHX
BOJIH.

3Byk. CkopocThb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
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ONEKTPOMAarHMTHBIE BOJIHBL. YCJIOBHS M3JIYy4E€HHs DJIEKTPOMAarHMTHBIX BOJH. B3anMHas
opueHTanus BekTopoB E, B, v B anekTpomarHuTHO BonHe. CBOMCTBA 3J€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, pesIoMIIeHHE, oNsgpu3anus, Audpaxus, uareppepeHuus. CKopocTb 3JIEKTPOMArHUTHBIX
BOJIH.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpMMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBL paIUOCBA3U U TEJIEBUACHUS. Pagronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnuyeckue yCTpPOHCTBA M IMPAKTHUUECKOE IPHUMEHEHHUE: MY3bIKaJIbHbIE HMHCTPYMEHTHI,
yJIBTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE U MEAMLIMHE, pajap, paguoNpUEMHUK, TEJIEBU30p, AHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebuomieecs Te0 Kak HCTOYHUK 3BYKA.

Habnronenue oTpaxeHus 1 MpeaoMIIeHUS MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiud MEXaHNYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGntoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILJIMTYIOM U 4aCTOTOW KosleOaHUH.

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, IIPEIIOMIICHUE, MOJSPU3ALINS,
nudpakiys, HHTEpPepeHIIHS.

Ilpogheccuonanvrno nanpasnennoe cooeprcanue

Hccnedosanue npoyecca 36yKouseneyeHus pasublx munog UHCMpYyMeHmos8: CIpYHHbIX, MEOHDbIX,
VOapHbix

Tema 3. Ontuka.

I'eomeTrpuueckas ontuka. [IpsamosimHeiHOE pacpOCTpaHEHHE CBETA B OJHOPOAHOM cpene. JIyu
cBeTa. TO4YeUHBIN HCTOYHUK CBETA.

OtpaxxeHnue cBera. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne n300pakeHNH B IIIOCKOM 3epKajle.

IIpenomienue cBeta. 3aKOHBI MpeEJIOMIIEHHs CBeTa. AOCOIIOTHBIN MOKa3aTeiab MPEIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroi ojaHoro BHyTPEHHETO OTPaKeHUS.

Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro cBera. LIBer.

CobOuparoue W paccewBaromive JMH3bL. ToHKas JmH3a. DokycHoe paccTosHue
U onTuueckas cuina  TOHKOW  smH3bL.  [locTpoenne  m3o0pakeHMd B COOMpArOIIMX
U paccenBaroluXx JMH3ax. @opmysia TOHKOH JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

Bonnosas onrtuka. MHrepdepenuus csera. KorepeHTHbIE UCTOYHUKHU. YCIIOBUSI HAOIIOACHUS
MakCUMYMOB M MUHHUMYMOB B HMHTEP(EpPEHLMOHHOM KapTHHE OT JBYX CHH(]A3HBIX KOI'€pPEHTHBIX
HCTOYHUKOB.

Hudpaxius cBeta. JudpakunonHas pemeérka. YcioBue HaOMIOAEHUS TNIaBHBIX MaKCUMYMOB
IpU MaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLNOHHYIO PEIIETKY.

[Tonapuzanus ceera.

TexHnueckue ycTpolcTBa W MpaKTHUYECKOE NPUMEHEHME: OuYKH, Jyna, (oToammapar,
NPOEKIMOHHBIN anmapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, NU(PAKIMOHHAs peIETKa,
HOJISIPOU /.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpakKeHHE U IpeoMieHre ceeta. OnTrudeckue mpruoopsl.

ITonnoe BHyTpeHHEe oTpaxeHue. Moens cBeToBOA.

HccnenoBanue cBONCTB 300paxKeHH B TUH3aX.

Monenn MUKpOCKOIa, TENECKOIA.

HaGmronenue nnrepdepeHimu ceera.

Habmronenue nudpakuuu ceera.

Hab6mronenue qucnepcuu certa.

[losnydyeHune ciekTpa ¢ HOMOIIBIO IPU3MBI.
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[Tonyuyenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
HabmtoneHune nonsipu3aiuy cBeTa.

N3mepenue nokaszarens IpeJoMIEeHUS CTEKIIa.
HccnenoBanue cBOMCTB U300payKEHHIA B JIMH3AX.
Habmronenue nucnepcuu ceera.

Paznen 6. OCHOBBI clieIMAIBHON TEOPUHU OTHOCUTEIBHOCTH.

I'panuubpl IPUMEHUMOCTH KJIACCHMYECKOM MexaHuUKHU. [locTynarsl crnenuanbHOM TEOpHUH
OTHOCHUTEJIbHOCTU: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAKyyMe€, IIPUHLUIT OTHOCUTEIBHOCTH
OWHIITEHHA.

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPALLEHUE JJIUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b MaccChl ¢ YHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsI OKOSI.

Paznen 7. KBanroBas ¢usuka.

Tema 1. Dy1eMeHTBI KBAHTOBOW ONTUKH

@®oronsl. @Dopmyna I[lmanka cBs3um dSHeprud (OTOHA C €0  YacTOTOW. JHeprus
U UMIYJIbC POTOHA.

OtkpeiTie u uccnenoBanne (porordpdexra. Onbitel A.I'. CToneroBa. 3akonsl ¢oTodddexra.
VYpasuenue DitHmreitHa 1151 porodddekra. «KpacHas rpanuna» ¢pororddekra.

Hasnenue ceera. Onbitel [1.H. JIebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpoWcTBAa M TPAKTHYECKOE TMPHUMEHEHHe: (OToIEeMEeHT, (HOTOAATUHK,
coNHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

CBeTOoauOI.

Conneunas Gartapest.

Tema 2. CtpoeHue aToma.

Mopens aroma Tomcona. OnbiTel Pesepdopaa no paccesnuro o -uactuil. [nanerapuas Mozenb
aToMa. IToctynaret bopa. N3nyuenne U MOTJIOLIEHUE ¢doToHOB
IIpU [IEPEX0/ie aTOMa C OJAHOT0 YPOBHSI dHEPruu Ha Apyroi. Bunasl ciektpoB. CiekTp ypoBHEH sHEpruu
aToMa BOZIOpOAaA.

BosiHoBBIE cBOMcTBa yacTull. Bomubl ae bpoins. KoprnycKymsapHO-BOITHOBOM 1yanu3Mm.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHnueckue ycTpoiicTBa U MPakTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHbIN aHAJIN3 (CTIEKTPOCKOIT),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mogpens omnbita Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HabntoneHnue nuHeyaThIX CIEKTPOB U3ITyUESHHUS.

Jlazep.

HabmtoneHue nuHeuaToro crnekrpa.

Tewma 3. ATomMHOE sIpO.

OKCIIEpUMEHTHI, J10Ka3bIBAIOIUE CIOKHOCTh CTpOeHUs sapa. OTKpHITHE PajilOaKTUBHOCTH.
OmnsiTel Pezepdopaa o onpeneneHuio coctaBa paauoakTUBHOIO n3nydeHusi. CoiicTBa anbda-, Oera-,
ramMma-Hu3J1y4eHusl. Bnusinue pazivoaKTUBHOCTH
HAa JKMBbIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHA M HeltpoHa. Hykimonnas monens sipa ['eitsenOepra—lMBanenko. 3apsin
aapa. MaccoBoe unciio sijgpa. M30tomsl.

Anbda-pacnan. ONeKTpOHHBIH M TO3UTPOHHBIM Oera-pacnan. ['amma-uznydenue. 3aKoH
PaAMOaKTUBHOIO pacmaja.

DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
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Snepubie peakuuu. JleneHue u CUHTE3 AIEp.

Snepusbiif peakrop. TepMosinepHsblil cuaTe3. [Ipo6ieMbl 1 MEPCHEKTUBHI SACPHON SHEPTETUKH.
DKOJOTHUYECKHE ACTIEKTHI SJIEPHOM SHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NIPUMEHEHHUE: J03UMETp, Kamepa BuibcoHna,
SIEPHBIA PeakTop, aTOMHasE boMoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM GoTorpadusim).

Paznen 8. DneMeHTHI aCTPOHOMUU B aCTPOPHU3HUKH.

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKinanHOe 1 MUPOBO33pEHYECKOE 3HAYEHNE ACTPOHOMUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE31bI, IUTAHETHI, X BUIAUMOE JBIKEHHE.

Conneynas cucrema.

Connue. ConHeuynast aktuBHOCTh. Mcrounuk osHeprum ConHua u 3BE3H.  3BE3NBL
UX OCHOBHBIEC XapaKTEPUCTHKHU. /[marpamma «CIEeKTpalIbHbIM KJIacC — CBETUMOCThY». 3BE3/bl IIaBHON
MOCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» IS 3BE3]1 IJIaBHOW MOCJIE10BATEIIbHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boronu CoHua
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]T.

Mnineunsiii [yt — Hama [Mamaktuka. [lonoxkenune m aBuxkenue Connua B ['anmaktuke. Tumsl
rajiakTuk. PagnoranakTiuku u kBazapsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa06ma. Paz6eranue ranaktuk. Teopust bonbioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepewénnplie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habnronenust HEBOOPY>KEHHBIM TJIa30M C UCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUH IS
orpezeNieHus OJ0KeHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO aTy: OCHOBHBIE co3Be3aust CeBEepHOTO
HOJIYIIAPHUSL U IPKUE 3BE3MBI.

Habmonenus B Teneckon JlyHsl, ianer, Mneunoro [ytu.
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4. TemaTH4eckoe IVIAHUPOBaHHE YU4eOHOI0 NpeaMeTa

Ne Buasi O6nen ®opMupyemMbie TUHYHOCTHbIE
HaumeHnoBaHue pa3aesioB U TeM Y4eOHBIX 4ACOB pe3yJbTaThl peajiu3anumn
3aHATHH NPOrpaMMbl BOCTIMTAHUSA
OK10
JIPnB.13,JIP$B20,JIPTB24,JIPTB26,J1P>
1 Pazjnen 1. ®usuka u MeTOAbI HAYYHOI0 MO3HAHUSA Ypok 1 kB27,JIPun34,M1,M2,M4, M7-
MI12M13,M17,M21,M28 M38,M45.M
47
2. Pasznea 2. MexaHuKa. OK10
JIPnB.13,JIP$B20,/1PTB24,J1PTB26,J1P>
9 kB27,JIPun34,M1,M2,M4,M7-
MI2M13,M17,M21,M28 M38,M45.M
47
3
Tema 1. Kunematuka Ypok 2
4
Tewma 2. lunamuka. Ypox 2
S Bueayoumopnuasa (camocmoamenvhnasn) paboma 4
«HccnenoBanue ABUKEHUA TeJa MO JEHCTBUEM MMOCTOSTHHOM CHIIBI»
6 Tema 3. 3akOHBI COXpaHEHHs B MEXAHUKE. Vpok 1
7. Pa3nen 3. MoJsekyasipuasi pM3MKa ¥ TEPMOAUHAMUKA. OK10
JIPa8.13,J1P$820,J1PTB24,JIPTB26,JIP>
6 kB27,JIPun34,M1,M2,M4,M7-
MI12,M13,M17,M21,M28 M38,M45.M
47
8 y
Tema 1. OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOW TEOPHH. 1
9
Tema 2. OCHOBBI TEPMOJUHAMUKH. 2
10
Tewma 3. ArperatHble COCTOSIHMS BenlecTBa. Da30oBbIe NEPEXOBI. 2
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1 JlabopaTtopHnas padota Ne 1 «M3mepeHue BIa)KHOCTH BO3/1yXa» Aabopatoproe 1
3aHATHE
12. Pa3nen 4. DaekTpoanHaMuka. OK10
JIPnB.13,JIP$B20,JIPTB24,JIPTB26,J1P>
9 kB27,JIPun34,M1,M2,M4,M7-
MI12M13,M17,M21,M28 M38,M45.M
47
13
Tema 1. Dnekrpocraruka. Ypok 1
14 Tema 2. IlocTOsHHBIN 31€KTpUYeCKU TOK. TOKM B pa3iMyYHBIX
cpenax. Ypok 1
15 Jlaboparopuas pabora Ne 2 «OmpeneneHue yaeNIbHOTO JaGopaTopHoe
CONPOTHUBIICHUS IIPOBOJIHUKA. [TocnenosarensHOE COCIMHEHUE SAHSTIC 1
npoBoAHNKOB. [lapanienbHoe coefMHeHnEe TPOBOAHUKOBY
16 Jlaboparopuas pabota Ne 3 «OmnpexneneHue 3nekrpoxumuieckoro | JlaboparopHoe 1
HKBUBAJICHTA ME 3aHATHE
17 Tema 3. MaruutHoe nojie. DIeKTPOMarHUTHAs UHIYKIIHS. VYpoxk 1
18 BHueaynuropHas (camocrosTenbHas paboTa) 4
Wzydenue sBneHUs AIEKTPOMAarHUTHON MHTYKIIUA
19. Pa3nea 5. KosieOanusi 1 BOJIHBI. OK10
JIPa8.13,J1P$820,J1PTB24,JIPTB26,JIP>
14 kB27,JIPun34,M1,M2,M4,M7-
MI12,M13,M17,M21,M28 M38,M45.M
47
20
Tema 1. MexaHnuueckue 1 3JIeKTPOMarHuTHbIE KOJIeOaHUsl. Ypok 1
21 JlaGopaTtopnast pabota Ne 4 «Mccnegoanue 3aBucuMocTty niepuoja | JlaboparopHoe 1
Y YacCTOTHI KOJIEOAHUI HUTSHOTO MasiTHUKA OT €T0 JUIMHBD) 3aHATHE
22 Tema 2. MexaHWYeCKHE U IIEKTPOMATHUTHBIE BOJIHBI. Ypok 1
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23 | Ilpogpeccuonanvno nanpasnennoe cooepricanue

Hccneoosanue npoyecca 36yKou3snedeHus pazubix munos UHCmpymMeHmos: Ypok

CIMPYHHBIX, MEOHBIX, YOAPHBIX °
24

Tema 3. Onruka. Ypok
25 | BueaynuTtopHas (camocTosiTenbHast) paboTa

Onpenenenne noka3aTesns MPeJIOMIIEHUsS CTEKJIA.

Omnpenenenre AJIMHBI CBETOBOM BOJTHBI

N Ypok

26. Pa3znesn 6. OcHOBBI cIeNUAJILHOM TEOPUHM OTHOCUTEIHHOCTH.
27. Pa3znen 7. KBanToBasi pusuka.
28 .

Tema 1. DneMeHTBI KBAHTOBOW ONTUKU Ypok
29

Tema 2. Ctpoenue atoma. Ypok
30

Tema 3. AToMHOE 4]1pO. Ypok
31

Paznen 8. DneMeHTH! aCTPOHOMUU U aCTPOPU3HUKH. Ypok
32 | BueaynuTtopHas (caMocTosiTenbHast) paboTa

CoznaTh Mpe3eHTaUI0 1O TeMe: OJTalbl pPa3BUTUS  aCTPOHOMUM.

[IpuknamHoe W MHPOBO33PEHYECKOE 3HAYCHHE AacTPOHOMHUHU. Bua

3Bé3nHoro Heba. CosBe3qusi, sSipKU€ 3BE3NBI, IUIAHETHI, MX BHUJIUMOE

JIBUKCHHE.

Ipumeuanus

3 [IpogheccuonanbHo-opuenmuposantoe cooepicanie 6bl0ensemcs no OMOeIbHbIM pa30eam 6Hympl mem
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3. YCJOBUSA PEAJIMBAIIMA YYEBHOI'O NIPEIMETA

3.1. TpeGoBanusi K MHHHMAILHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecIedeHnI0
Peanuzamus nporpamMmel yaeOHOTO IIpeaMeTa TpeOyeT HalInuus yaeOHOTro KabnHeTa (PU3HUKH.
O06opynoBaHue yueOHOTo KabuHeTa:

1. Becbl TexHHYECKHE C pa3HOBECAMH;

2. AmriepMeTp J1abopaTOPHBIA;

3. BoasT™eTp 1abopaTopHbIii;

4. Konopumetp ¢ Ha00OpOM KaTOpUMETPUUECKUX TEJT;
5. TepmomeTp 1a6OpATOPHBII;

6. Bapomerp-anepowu;

7. bitox nuTanus perynupyemsii;

8. Beb-kamepa Ha MOJBH)KHOM IIITATUBE;

9. I'urpomeTp (ricuxpomerp);

10. TI'py3 HabGopHBIii;

11. JlumamomeTp JIE€MOHCTPAIMOHHBIN;

12. MaHoMeTp KHIKOCTHON JEMOHCTPAI[MOHHBIIA;
13. Croyuuk noxbEMHBI;

14. 1lIraTuB JeMOHCTPAIIMOHHBINA (HHU3HUECCKHIA;
15.  DnekrporumTKa;

16. HaGop Ten paBHOTrO 00BEMA,;

17. Habop Ten paBHOi Macchl;

18.  Cocynusl coobmaromnmecs;

19. KameproHBI Ha PE30HAHCHBIX SIIUKAX;

20. KoMmruiekT mpoBoOJIOB;

21.  Maruaut 1yrooOpasHbIii;

22. Marsut noysiocoBOM JEMOHCTPALIMOHHBIM;
23.  MammHa 3nektpodopHas;

24.  Tlamouyka CTEKJISSHHAS;

25. Tlamouka >60HUTOBAS;

26.  IIpuGop Jlenma;

27. Crpenku MarHWTHBIE Ha TATHBAX;

28.  CynraH 3J1eKTpOCTaTHYECKHI;

29.  [IraruBbl H30IUPYIOIIHKE;

TexHUuecKue cCpeacTBa 00YUEHHS: KOMIBIOTED, IPOEKTOP
3.2. UudopmanuonHoe odecrneyeHue

HNndpopmanmonHoe obecrieueHne OOydeHHUS COJEPKUT MEepedeHb PEKOMEHAYEMbIX Y4eOHBIX
n3nanuii, IHTepHeT-pecypcoB, NOMOJIHUTEIBHON JIUTEPATYPBI.
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OCHOBHBIE HCTOYHUKH

1. Mskumes, I'. SI.  ®wusuka. 10 xnacc. ba3oBblit 1 yriyOiaeHHBIH yPOBHH: YICOHUK TSI
obmeobpaszoBarenbHbIx opranu3anuii / I'. . Mskumes, b. b. byxosues, H. H. Corckuii. - 7-¢ u3m. -
M. : Ilpocsemenue, 2020 . - 432 c. : n.

2. Msikumes, I'. . ®usuka. 11 knacc. ba3oBslit 1 yriryOIeHHBIA YPOBHH: YIYECOHUK TS
obmeoOpa3oBaTenbHbIx opranu3anuii / I'. 5. Mskumes, b. b. byxosues, B. M. HapyruH. - 7-¢ u3z. -
M. : [IpocBemienue, 2019. - 432 c. : uin.

3BC ibooks

3. Mzeprun O.T. ®usnka: yueonuk mis 10 kimacca . / 9.T. U3eprun. - Mocksa : Pycckoe cioso, 2021. -
272 c. - ISBN 978-5-533-02002-2. - URL: https://ibooks.ru/bookshelf/374943/reading

4 Nzeprun O.T. Ousuka: yaeOnuk i 11 kmacca . basoseiit ypoBens / D.T. M3zeprun. - Mockaa :
Pycckoe cnoBo, 2021. - 224 c. - ISBN 978-5-533-02003-9. - URL.:
https://ibooks.ru/bookshelf/374944/reading

Ilepeyens UHTEpHET-pecypcoB

1. www.fcior.edu.ru (PegepanbHblili ueHTPp MHDOPMALMOHHO-06pa3soBaTENbHbIX
pecypcoB).

2. www.dic.academic.ru (Akagemuk. CnoBapu 1 aHUMUKIONeanumn).

3. www.booksgid.com (Book3 Gid. InekTrpoHHas 6mbnunorteka).

4. www.globalteka.ru (Fnobanteka. lmobGanbHan bubnuoTeka Hay4HbIX
pecypcoB).

5. www.window.edu.ru (EqQMHOe OKHO focTyna K o6pa3oBaTefsibHbBIM pecypcam).

6. www.st-books.ru (Jlydwan y4yebHasa nutepartypa).

7. www.school.edu. ru (Poccuiickmnin o6pa3oBartenbHblii NopTan. JOCTYNHOCTb,
KayecTBO, 3pPEeKTMBHOCTb).

8. www.book.ru (3nekTpoHHaa 6mMbBAMOTEYHaAA cUcTemMa).

9. www.alleng.ru/edu/phys.htm (O6pazoBaTtenbHble pecypcbl MHTepHeTta —
dusumka).

10. www.school-collection.edu.ru (EovHan KOonnekuma LMPpPOBbLIX
o6pa3oBaTesibHbIX PEeCcypCcoB).

11. https//fiz.1september.ru (yuebHo-MmeToanueckasa razeta «Pusmnka»).

12. www.n-t.ru/nl/fz (Ho6eneeckune naypeatsbl No pU3nKe).

13. www.nuclphys.sinp.msu.ru (ApepHaa dn3smka B MHTepHeTe).

14. www.college.ru/fizika (Mopgrotoeka k ENN3).

15. www.kvant.mccme.ru (Hay4YHO-NoONyNApPHbLIA hrnsnmko-matemaTnyeckumn
XypHan «KeaHT»).

16. www.yos.ru/natural-sciences/html (ectecrBeHHO-Hay4YHbIW KypHan Aansa
Monoaexu «MNyTe B HAYKy»).

3.3 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipm peamusanuu y4eOHOTO TMpeJMETa HCIONB3YIOTCS Pa3IMdHbie  00pa3oBaTelbHBIC
TEXHOJIOTHH, B TOM 4YHUCJIC JUCTAaHIITMOHHBIC 06pa30BaTeJ'H)HBIC TCXHOJIOTHUHU.

— Ilpu peanuzanuu yd4eOHOTO MpeaMETa UCIOJIb3YIOTCS aKTUBHbBIE M UHTEPAKTUBHBIE (DOPMBI U
METO/bI O0YUECHUS:

— TEXHOJIOTUHU COTPYTHHYCCTBA,

— MPOEKTHBIC TEXHOJIOTHH;

— TEXHOJIOTUH MPOOJIIEMHOTO ¥ IMYHOCTHO-OPUCHTUPOBAHHOTO O0YUCHUS;

— HUTPOBBIC TEXHOJIOTUH (POJICBBIC U JCTIOBBIC UTPHI);

— KeHC-TEeXHOJIOTHH,

— MOJYJIbHBIC TCXHOJIOTHH;

— TEXHOJIOTUH PA3BUTHSI KPUTUICCKOTO MBIIIIJICHUS;

— TEXHOJIOTUH Pa3BUBAIOIICTO O0yUYCHHUS;

— HMHTEPAKTUBHBIC METOJIbI OOYUCHUS | JIp.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O IIPEJIMETA
KoHTponb UM OLEHKAa pe3yabTaTOB OCBOEHHMsS Y4eOHOro IpeaMeTa OCYLIECTBISAETCS
IIpenojaBaTesieM B XOJ€ CTAPTOBOM AUArHOCTUKH, TEKYIIEH U TEMaTUYECKON JUarHOCTUKH (YCTHOTO
oIpoca, MPOBEJECHUs MPAKTHUUYECKUX 3aHATUH, Ja0OpaTOPHBIX 3aHATUH, MUCbMEHHBIX KOHTPOJBHBIX
paloT, TECTUPOBaHUS), @ TAKXKE B PE3YJIbTATE BHIIIOJHEHUS 00Yy4aIOIMMUCS HHAUBUYAIbHBIX 3aJaHUH,

MIPOEKTOB, UCCIIEAOBAHUM.

B cooTBeTcTBHM C y4yeOHBIM IIAHOM MPOMEXKYTOYHASI aTTECTALUS 1O YYeOHOMY IMpEeIMETy
npenycMoTpeHa B (opme sk3ameHa. [lis KOHTpOJIS M OLIEHKH pPE3yJIbTaTOB OCBOCHHUS Y4eOHOIO

npenMera pa3padboraH (GOH/I OLICHOYHBIX CPE/ICTB.

PesynbraTel 00ydeHus: pacKpbhIBalOTCA Yepe3 YCBOSHHBIE 3HAHUS U MPUOOPETCHHbIE yMEHUS,
HarpaBJIeHHbIC Ha (pOpMUPOBaHUE OOLINX KOMITETCHIIUH.

Pe3ynbTaThl 00ydeHus (MpeaMeTHBIC)
Ha ypOBHE Y4E€OHBIX JIEUCTBHI

@DOopMBbI U METOJIBI KOHTPOJISI U OLICHKU
pe3yiabTaTOB OOYUECHHS

— JIEMOHCTPHUPOBATh HA MpUMEpax poJib U
MecTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOU KapTHUHBI MUPA, B PA3BUTHUU COBPEMEHHOMN
TEXHUKM M TEXHOJIOIMH, B IIPAKTUYECKON
NEeATEIbHOCTH JIFOJIEH, LEIOCTHOCTh U E€AMHCTBO
(bu3NIecKoil KapTUHBI MHPA,

— YYUTBIBaThb  TPAHULBl  [PUMEHEHUS
M3Y4YEHHBIX (U3UYECKUX MOJCIICH: TOUYCUHBIN
JNEKTPUYECKUN 3apsil, JIyd CBETa, TOYEUYHBIN
HUCTOYHUK CBETa, sJepHas MoOJelIb aToMma,
HYKJIOHHasi MOZIEJIb aTOMHOTO si/ipa NpU pPELICHUN
(dbu3vecKux 3a1ady;

— pacno3HaBaTh (hU3MUYECKHE  SIBICHUS
(mporiecchl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
NIEKTPOAMHAMUKA U KBAaHTOBOM  (U3MKU:

ANIEKTPHUECKAs POBOANMOCTb, TETIJIOBOE,
CBETOBOE, XMMMUYECKOE, MAarHuTHOe JeHCTBUs
TOKa, B3aMMOJICHCTBHE MarHuTOB,
3JIEKTPOMAarHUTHast WHYKIYS, neiicTBue
MarHUTHOTO TIOJISt Ha IPOBOTHHK
c TOKOM u JBYDKYILUICS 3apsj,
JJIEKTPOMArHUTHBIE ~ KOJNE0aHWS W BOJIHBI,
IpsIMOJIMHEIHOE pacrpocTpaHeHue CBeTa,
OTpaXeHHe, MpeJOMIICHHe, HHTep(epeHIus,
T paKIus

W TONSIpU3alysl  CBeTa, JUCIIEPCHS  CBETa,
¢doroanextpuueckuir  3pdexr  (hoTorddexr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHUE JINHEHUATOTO
CIeKTpa aTroMa BOAOPOAA, €CTECTBEHHas U
HCKYCCTBEHHASI PalMOAKTUBHOCTE;

— OINHUCBHIBaTh  M3y4YEHHBIE  CBOWCTBa
BEIIIECTBA (amexkTpuyeckue, MarHUTHBIE,
ONTUYECKUE, DIEKTPUUYECKYI0  IPOBOJUMOCTH
Pa3IUYHBIX CpPeN) W 3JIEKTPOMArHUTHBIC SIBICHHS
(mporuieccrl), UCHONB3ys (PU3UYECKHE BEITMYUHBI:
AIIEKTPUYECKUH 3aps]], CHIa TOKa, HIEKTPUIECKOe
HampsDKeHHUE, DJIEKTPUYECKOE COMPOTHBIICHHE,
Pa3HOCTh MOTCHIMAJIOB, HJICKTPOJBIDKYIAs CHJIA,

- YCTHBIN OIIPOC;
- (GpOoHTaNBHBIN OIPOC;
- - OLICHKa KOHTPOJIbHBIX paloT;

- HaOJIFOEHUE 3a XOI0M BBIIIOJIHEHUS
nabopaTopHBIX padoT;

- OLIEHKA BBINIOJIHEHUS JIaDOpaTOPHBIX padoT;

- OLIEHKA MTPaKTUYECKUX paboT (perieHus
Ka4eCTBEHHBIX, PACYETHBIX, TPO(HECCHOHATEHO
OpPUEHTUPOBAHHBIX 3a7a4);

- OIICHKA TE€CTOBBIX 3aJaHMHIL;

- HaOJIFOJEHUE 3a XOI0M
BBITIOTHEHUS] HH/IMBUTyaTIbHBIX TIPOEKTOB U
OLCHKA BBIITOJIHECHHBIX HpOGKTOB;

- OLIEHKA BBITIOJHEHUS IOMAIIHUX
CaMOCTOSITENIbHBIX PaloT;

- HaOJIFOZICHUE M OLICHKA PeIIeHUs Keiic-
3a71a4;

- HaOJIIOZICHHE U OIIEHKA JICIIOBOM UTPHI;

OK3aMCH
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paboTa TOKa, MHAYKIMS MarHUTHOTO MOJIs, CHJIA
Awmnepa, cuna JlopeHma,  HMHIYKTUBHOCTb
KaTyILIKHU, SHEPTUs 3JEKTPUYECKOT0 U MAarHUTHOTO
moJjiel, Tmepuox MW YacroTa KoiebaHwii B
Kosie0aTeabHOM KOHTYype, 3apsij U CWia TOKa B
mporecce TapMOHUYECKHX — AIIEKTPOMAarHUTHBIX
KosiebaHui, (POKYCHOE PacCTOSHUE U ONTHYECKas
CWjia JIMH3bl, TPU ONHCAHUM  MPABUIHHO
TPAKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAUYEHUS U eTUHHIIbI, YKa3bIBATh
(GopMyIbl, CBA3BIBAIOIIME JAHHYI (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEITUYNHAMH;

— OIKCBIBATh  HM3y4YCHHbIE  KBAHTOBBIE
SBIICHUSI W TIPOLIECCHI, HCIONB3YsS (HU3HUYECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YAacTOTa CBETa, DHEPIuUs
U UMIyNbCe (pOTOHA, MEpHOJ MOoTypacnaia, SHeprus
CBSI3W aTOMHBIX S/I€p, TPU ONMHCAHUH MPABUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIb3YeMbIX
BEJIMYMH, UX 0003HAUYEHUS U €IMHMIIbI, YKa3bIBATh
(GbopMyIbI, CBSA3BIBAIOIINE JAHHYIO (PH3UYECKYIO
BEIMYUHY C JAPYTMMM BEIMYMHAMH, BBIYUCIIATH
3HaueHUE (PU3NICCKON BEITMYNHBI,

— aHaATU3UpPOBaTh (PU3NYECKHUE IPOLECCHI
W SIBIICHHS, WCIONB3ysd (PHU3UYECKHE 3aKOHBI U
TPUHIUIIBL: 3aKOH Owma, 3aKOHBI
MOCTIeIOBATEIHHOTO " napaiebHOTO
COEJMHEHUS IPOBOJHUKOB, 3aKoH JIKoyisi—
JleHnla, 3aKOH DIJIEKTPOMArHUTHON WHIYKIIHH,
3aKOH NPSAMOJIMHEHHOTO paclpOCTPaHEHUS CBETa,
3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHe DiHIITeHHa 11 poTo3ddekra,
3aKOH COXpPaHEHHs DSHEpPrHH, 3aKOH COXpPaHECHHUS
UMIIYJbCa, 3aKOH COXPAHEHUs HIIEKTPUUYECKOIO
3apsiia, 3aKOH COXPAaHEHUS MAacCOBOTO YHCIA,
noctyinatsl bopa, 3aKkoH pajinoakTUBHOTO pacraja,
MIPH ATOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro  MaTeMaTH4ecKOe  BBIPAKCHHE
1 yclioBus (TpaHMIlbl, 00JIACTH) TPUMEHUMOCTH;

— OIpeleNniTh  HampaBJeHHE  BEKTOpa
WHAYKIIUM ~ MarHUTHOTO  TIOJIST  NPOBOJHUKA
C TOKOM, CHJIbl Amriepa u cuiibl JIopeHna;

— CTPOWTh ¥ OINHCHIBATH H300paKEHHE,
CO3J1aBaeMO€ IJIOCKUM 3€pPKaJIOM, TOHKOH JTMH30M;

— BBINOJIHATH IKCTIEPUMEHTHI o
UCCIIEIOBAaHUIO (PU3NYECKUX SBJICHUHN U POLIECCOB
C HCIONB30BAaHHEM TIPSMBIX, M KOCBEHHBIX

U3MEPECHUI: npu 3TOM dbopmynupoBaTh
npobnemMy/3ajady W THUIOTE3y  Y4eOHOro
JKCIIEPUMEHTa,  coOupaTh  yCTAaHOBKY W3

MIPEJIOKEHHOT0 000PYA0BaHNUS, MTPOBOIUTE OIBIT
1 GOPMYIHUPOBATH BHIBOJIBI;
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— OCYUIECTBIIATh NpSMbIE U KOCBEHHBIE
M3MEpEHUs buznIecKux BEJIMYMH,
IpU 3TOM BBIOMpPATh ONTHUMAJBHBIM CHOCO0
W3MEPEHUsI M HCIOJb30BATh M3BECTHHIC METO[IbI
OIIEHKH MOTPEIIHOCTEN U3MEPEHU;

— HCCIEeNOBaTh 3aBUCUMOCTH (PU3NYECKHUX
BEJIMYUH C MCIIOJNIb30BAaHUEM IPSIMBIX U3MEPEHUN:
npu TOM KOHCTPYHUPOBATh YCTaHOBKY,
(bukcupoBarb pe3yabTaThl MOJIy4EHHOM
3aBUCHMOCTH (DU3UYECKHUX BEIMYMH B BHJIC TAOJIHII
u rpaduxoB, AenaTh BBIBOJIBI IO pe3yjibTaTam
UCCIIC/IOBaHHS;

— coOmroaTh MpaBuia 6€30MacHOro Tpyaa
IpU TPOBEACHWM WCCIENOBAaHMKA B  paMKax
y4eOHOro JKCIIEPUMEHTA, y4eOHO-
WCCIIEIOBATENILCKOW M TPOEKTHOM JesITeIbHOCTH
C HCIIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB U
1a00paTOPHOTO 00OPYAOBAHUS;

— pemarb pacy€THBIE 3a4a4l C SIBHO
3alaHHOM  (U3MYECKON MOJENBIO, HCIOJIb3YA
(du3nyuecKkue 3aKOHBI WM TIPUHIUIBI, HA OCHOBE
aHallM3a yCJOBHS 33aJaud BbIOUpaTh (HU3HUECKYIO
MOJIeTIb, BBIACIATh (U3NYCCKUE BEIUYMHBI H
bopMyIbI, HEOOXOMMBIC
IS €€ pereHus], TPOBOJUTH PACUETHI M OIIEHUBATH
PEAbHOCTh TMOJYYSHHOTO 3HAYeHUS (PU3NYECKOU
BEJTUYHHEI;

— pemiatb KauyeCTBEHHbBIC 3a/1auu:
BBICTPAaWBaTh JIOTHYECKH  HEIMPOTHBOPEUUBYIO
LENOYKY PACCYKICHUN C OMOpON Ha H3ydyEeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE SBICHUS;

— HCIOJIb30BaTh TMpPHU PEIIeHUH Yy4eOHBIX
3a1a4 COBPEMEHHBIE nH(}OpMaLIOHHbIE
TEXHOJIOTUU U1 TIOMCKA, CTPYKTYPUPOBaHWS,
WHTEPIpPETAllMA ¥ TIPEACTABICHUS Y4YeOHOH W
HAy4YHO-TIOMYJISPHON HH(OpMAIMK, TOTy4YeHHOU
W3  Pa3IMYHBIX  HWCTOYHHUKOB,  KPUTHYCCKH
aHAIIM3UPOBATH MOTYYaeMyI0 HH(OPMAIIHUIO;

— OOBSCHATH TMPUHIAITEL  JCHCTBHS
MalifH, TpUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nnyartb yCIIOBUS 170 0e30macHoTOo
WCIOJIb30BaHUs B TTIOBCETHEBHOM JKU3HH,

— TPUBOJIUTH TIPUMEPBI BKJIa/1a
POCCHUUCKHX U 3apyOEKHBIX YUEHBIX-(DU3HKOB
B DPa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB
OKpY)XalIler0o MHpa, B PpPa3BUTHE TEXHUKHU
U TEXHOJIOTHIA;

— HCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS
o ¢uzuke B TIOBCEJHEBHOM  JKU3HU
Ui o0ecrniedeHust 0€30MacHOCTH MPHU 0OpaIICHUH ¢
npuOopaMy U TEXHUYECKHUMH YCTPONCTBAMH, AJIs
COXpAaHEHMs 370pPOBbS M COOJIOJCHUS HOPM
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HKOJIOTMUECKOTO TIOBEJIEHUS B  OKpYyKarolen
cpene;

— paboTaTb B TpYIIE C BBINOJIHEHUEM
pPa3IMYHBIX COIMAIBHBIX POJCH, IJIAHUPOBATh
paboTy Tpynmbl, pPalUOHAIBHO PaCHpPEesTh
O0S3aHHOCTH Y TUIAHUPOBATH JICATEIHHOCTH B
HECTaHJapPTHBIX CUTYaLUAX, aJIeKBATHO OIICHUBATD
BKJIaJ1 K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHE
paccMaTpuBaeMoii poOIeMBbl.
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IIpunoxenue 1

TeMbl HHAUBUAYAJIBHBIX ITPOCKTOB

Ne /i Tema uHIMBHUAYaTBHOTO MPOEKTA
1. dusndecKkre 0CHOBBI PabOTHI KOPOOKH Tepeaay
2. N3ydenne paboOThl MasITHUKOBBIX CHCTEM
3. TenioBbIe IBUTATENN U OXpaHa OKPY>KAIOIIEH Cpeibl
4, DBOJIIOIUS AJIEKTPOMOOMIICH
5. dusznveckre OCHOBBI KOHTPPYJICHHUS

[Tpunoxenue 2
JIM4HOCTHBIE pe3yIbTaThl

CPaXJaHCKOE BOCIUTAHUE:
JIPrB.1 chopMUpPOBAaHHOCTH I'PaXJAAHCKOW MO3UIIMU OOYYalollerocsi Kak aKTUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOrO OOIIECTBA;

[aTPUOTUYECKOE BOCIIUTAHHUE:

JIP1iB.9 1IEHHOCTHOE OTHOIIEHHE K TOCYJApPCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U
MIPUPOJHOMY HACIIEINIO, NAaMSITHHUKaM, TPaAWLUsAM HAapoaoB Poccuu, NOCTUXEHUSIM
Poccuu B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSIX U TPYIE;

JYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:
JIPauB.13 cnocoOHOCTh OLEHMBATH CUTYAlMI0O M MPUHUMATh OCO3HAHHBIE pELICHMUS,
OpPUEHTHUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

ACTETUYECKOE BOCIUTAHUE:
JIP3B.16 screTnyeckoe OTHOLIEHHWE K MHPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX OTHOLLICHUN;

TPYJIOBOE€ BOCIIUTAHUE:

JIPTB.24 TOTOBHOCTh K AaKTHBHON JESATEIbHOCTH TEXHOJIOTUYECKOW M COLMAILHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh HMHHIIMUPOBATh, IUIAHUPOBATh M CaMOCTOSTEIIHHO
BBITIOJIHATH TAKYIO JEATEIIbHOCTD;

JIPTB.26 TOTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHHIO M CaMOOOpPAa30BaHHMIO Ha
NPOTSIKECHUN BCEU KU3HU;

HNCHHOCTHU HAYYHOI'O ITO3HAHU A
JIPHn.34 oco3HaHue OECHHOCTHU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH OCYLICCTBIIATDH
IMPOCKTHYIO U UCCJICAOBATCIILCKYIO ACATCIbHOCTh HHAWBHUAYAJIBbHO U B I'PYIIIIC.
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JINYHOCTHBIE pe3yabTaThl, ONpeAeJeHHbIe OTPACHeBbIMH TPeOOBAHMAMH K
1eJI0BbIM Ka4eCcTBaM JUYHOCTH.

JIPoTp.35 nposiBAsitOUIUN IIEHHOCTHOE OTHOILIIEHUE K KYJIBTYpE U UCKYCCTBY, K KyJIbTYpe
peuH U KyJIbType MOBEJEHUs, K KpacoTe U TapMOHUHU

JIMYHOCTHBIE Pe3yJIbTAThl, ONpeaeJeHHbIe Cy0ObeKTOM Poccuiickoil @enepanuu.
JIPper. 36 mposIBIAIOMIMKN YyBCTBA TATPUOTU3MA, JIIOOBU 1 YBaKCHHS K Masiol Poaune,
YyBCTBA TOPJOCTH 3a CBOM KpaM, 3a MCTOPUYECKOE MPOLIIOE MHOTOHAIMOHAJIBHOIO
Bsitckoro kpas.

JIPper.38 oOcO3HaIUA T'yMaHUCTUYECKUE, AEMOKPATHYECKUE U TpPaJULMOHHBIE
LIEHHOCTH MHOTOHAIMOHAJIBHOTO HapoJa BsaTckoro kpasi.

JIPper.39 nposBIsIOmKil YyBCTBO OTBETCTBEHHOCTH U JOJTa neped Maion PoanHoil.

JIMYHOCTHBIE PpPe3yJabTaThl, ONpeaeeHHble Cy0ObeKTaMH 00pa3oBaTeJIbLHOIO
npoiecca.

JIPcon.42 3Harouuyidi UCTOPUIO KOJUIEIKA, IIEHSIUNA TPaIUIIMU KOJIJIEIKA, TOTOBBIA KX
MOJIJIEP>KUBATh U Pa3BUBaTh. [[pUHUMAKONIUN aKTUBHOE y4aCTHE B TBOPYECKOMW JKU3HU
KOJIJIEIKA.

JIPcon.43 nposiBIAAIONIAN SMIIATHIO, BEIPAXKAIOIINNA aKTUBHYIO TPaXIAHCKYIO TTO3UIIHIO,
YYaCTBYIOIIUM B CTYJCHYECKOM CaMOYIIPABIICHWH, B TOM YHCJIE Ha YCIOBUAX
N00OpOBOJIBYECTBA,  MPOJYKTUBHO  B3aUMOJCHCTBYIOUIMH W yYacCTBYIOIIMA B
NEATEeIbHOCTU  OOIIECTBEHHBIX OpTraHW3alvii, 3auHTEPECOBAHHBIX B  Pa3BUTUU
IPaXIaHCKOTO OOIIECTBA U OKA3bIBAIOIIUX MOIJIECPKKY HYKIAFOUTAMCS.

[Ipunoxenue 3

MeranpeaMeTHbIE PE3YIIbTATHI

OsByajicHHE YHUBEPCAIbHBIMU YY€OHBIMH ITO3HABATCILHBIMH JCHCTBHUSIMU:

a) 6a30BbIe JJOTUYECKHUE ACHCTBHUS:

M.1 camoctoarensHO (opMyIupoBaTh W aKTyaJIM3UPOBATh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

M.2 ycraHaBIMBaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS JJIsI CPAaBHEHHS,
KJIacCU(UKAIUA U 000OIIICHMS;

M.3 omnpenensath LeIU JEATEIBHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
JIOCTYKCHMS,

M.4 BBISBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX;

M.6 pa3BHBaTh KpeaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX MPOOJIEM;

0) 0a30BBIC HCCICAOBATEIBCKHUE ICHCTBHS:

M.7 BnaaeTh HaBBIKAaMU y4e€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOM JIeATEIbHOCTH,
HAaBBIKAMH pa3peIieHus Mpooem;
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M.8 ciocoOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO Pa3IMUYHbIX METOA0B MO3HAHMUS;

M.9 oBnangeHue BHUJAMH [ESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIpETAINH, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIHSIX, B
TOM YHCJIE TIPU CO3/1aHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

M.10 ¢dopmupoBaHue Hay4yHOTO THUINA MBIIUICHUS, BIIAJICHUE HAy4YHOU
TEPMHUHOJIOTHEH, KITIOUEBBIMU MOHSATUSIMHU U METOJaMU;

M.11 craButh u (QopmyaupoBaTh COOCTBEHHBIE 3aJayll B 00pa3oBaTEIbHOMU
NEATEIIbHOCTH U )KU3HCHHBIX CUTYaIUsX;

M.12 BBIABAATP NPUYUMHHO-CIEACTBEHHBIC CBA3M W aKTyaJlu3UpOBaTh 3a1ady,
BBIJIBUTAaTh THIIOTE3y €€ PEIICHUS, HAXOJUTh apryMEHTBI IJI J10KA3aTelIbCTBA CBOUX
YTBEPXKIECHUM, 3a71aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

M.13 ananu3upoBaTh IOJYYEHHBIE B XOJ€ PEUICHUSA 3aJadydl pPe3yJIbTaThl,
KPUTHUYECKA OLIEHUBATh HMX JIOCTOBEPHOCTbH, MPOTHO3UPOBATH HM3MEHEHUE B HOBBIX
YCIIOBUSIX;

M.14 naBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

M.15 pa3zpabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM aHAIN3a WUMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

M.16 ocymiecTBIITh LieJIEHANTPABICHHBIA MOUCK MEPEeHOca CPEACTB U CIOCOO0B
NEHCTBUA B MPOPECCUOHAIBHYIO CPEAY;

M.17 ymeTh EepeHOCUTh 3HAHUS B MO3HABATENIbBHYIO U MPAKTHYECKYIO 00JIaCTH
KUZHEACATEITbHOCTH;

M.18 ymeTh HHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

M. 19 BbIIBUTATH HOBBIE UAEH, IPEAJIATaTh OPUTHHAIBHBIE OAXOAbI U PEIICHHUS;

M.20 cTtaBUTh IpoOJAEMBI U 331a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHHUS;

B) paboTa ¢ HHPpOPMAIIUEIA:

M.21 BrnageTh HaBbIKaMU MOJIy4eHUs UH(POPMALIMK U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSATENIbHO OCYILECTBIISATh MOUCK, aHAJIU3, CUCTEMATH3aLUI0 U WHTEPIPETALINIO
uH(}OpMAIUU PA3TMYHBIX BUIOB U (DOPM MPECTABICHUS;

OBiajieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMH

a) oOIIeHue:

M.26 ocymiecTBIATh KOMMYHUKAIIUKA BO BCeX cdepax KU3HU,

M.28 BnaseTh pa3IuYHBIMU ClIOCOOaMU OOIIEHHS U B3aUMOICHCTBUS;

M.30 pa3BepHYTO M JIOTMYHO U3JIaraTb CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB;

0) coBMecTHAs JIeITCIIbHOCTD:

M.31 noHuMaTh U UCMOIB30BATh NPEUMYIIIECTBA KOMAHIHON U MHIUBHUIYATIbHOU
paboTHI;

M.35 mnpennarath HOBBIE MPOEKTHI, OLICHUBATH HJIEM C MO3UIIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OBJaJieHHE YHUBEPCAIbHBIMU PErYASTUBHBIMU ACHCTBUSIMU:

a) caMOOpraHu3aIus:
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M.38 caMOCTOATENBHO OCYIIECTBIISITh ITIO3HABATEIBHYIO 1E€ATEIBHOCTD, BBIABIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a7adydl B 0Opa30BaTEIBHOM
NEATEIbHOCTH U KU3HECHHBIX CUTYalUsX;

M.39 camMOCTOATENBHO COCTaBIATh IUIAH PEHIEHUS MpPOOJEMBI C yYETOM
HUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHMI;

M.41 pacmmpsATh paMKH1 y4eOHOr0 MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHHI;

M.42 nenath 0CO3HaHHBIN BBIOOP, ApTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pelIcHHUE;

M.43 onieHUBaTh NPUOOPETEHHBIN OIIBIT;

M.44 cnoco6cTBOBaTh (HOPMHUPOBAHHUIO U TPOSBICHHUIO ITUPOKON SPYIUIMHN B
pa3HbIX 00JIaCTAX 3HAHUH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb:

M.46 BnageTb HaBBIKAMU TI03HABATEIbHON pe(dieKcuH Kak OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTENIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

M.47 ucnonb3oBaTh NpUEMBbl peQIIEKCUH JIsl OLUEHKU CUTYyalllu, BEIOOpa BEPHOTO
pELIeHMUS;

M.48 yMmeTh OLEHHMBATh PUCKM M CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHUKEHUIO;

B) AMOLIMOHAJIbHBII UHTEIJJIEKT, IPeAnoiaralomuii copMupoBaHHOCTD:

M.51 BHyTpeHHEN MOTHBAIIMH, BKIIOYAIOIIECH CTPEMIICHUE K IOCTHXKEHUIO 1IN U
ycrnexy, ONTHUMHU3M, HWHUIMATUBHOCTb, YMEHHUE JIeWCTBOBAaTh, HCXOJS M3 CBOUX
BO3MOKHOCTEH;

T) IPUHSATHE Ce0s U APYTUX JIOACH:

M.56 npu3HaBaTh CBOE MPaBO U MPaBO APYTHUX JOACH HA OLUUOKU;

M.57 pa3zBuBaTh CHIOCOOHOCTH IIOHUMATh MUP C TIO3UIUHU APYTOTO YEIOBEKA.
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