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Pabouass mporpamma paspaboTraHa Ha OcHOBe TpeOoBaHHI DenepalbHOTO
roCyapCTBEHHOT0 00pa30BaTENbHOIO CTaHJapTa CPeIHEro oOLIero oopa3zoBaHus
(®I'oC COO0), yrBepxaeHHoro npukazom MunoopHayku Poccum ot 17.05.2012
Ne 413 (c u3mMeHeHUsIMH U JOomMOJHEHUsIMU OT: 29 nekabps 2014 r., 31 nexabps
2015 1., 29 urons 2017 r., 24 centsi6ps, 11 nexabps 2020 r., 12 aBrycra 2022 1.);
nojoxkeHnit denepanbHON 00pa30BaTEIbHOM IMPOTPAMMBbl  CPEIHETO  OOIIEro
obOpazoBaHus, yrBepxkaeHHo [Ipukazom Munucrepcta npocserieHus PO ot 18
mas 2023 r. Ne 371 (B pen. [IpukazoB Munnpocsemenust Poccuu ot 01.02.2024 Ne
62, or 19.03.2024 Ne 171), c¢ yuyerom @PenepasbHOrO TOCYJAPCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAApPTa CpeaHero MnpodecCHOHATBHOTO O0pa30BaHUS II0
cneruanbHocT  11.02.16 MoHTax, TEXHUYECKOE€ OOCIY)KMBAHHE U PEMOHT
AIIEKTPOHHBIX NMPUOOPOB U YCTPOMCTB, YTBEPXKIEHHOTO MpPUKa3oM MUHHUCTEpCTBA
npocseuiennst Poccuiickoit denepanmu Ne 691 ot 04 oxtsi6ps 2021 roaa.

PazpaboTuuk:
®enocora H.b., npenoaasarens OI'AIIOY «AJleKCeeBCKUI KOTIEIAK»
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1. MACIHOPT PABOYEM [TIPOTPAMMBI YYEBEHOM JACHUIIJINHBI
dusuka

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

PaGouas mporpamma y4eOHOM AUCIMIUIMHBI SBISETCS YaCThIO MPOTPaMMBbI
NOATOTOBKM  CHELUUAIMCTOB cpeaHero 3BeHa B cooTBerctBuM ¢ PI'OC
cneruanpaoctr CIIO 11.02.16 MoHTax, TeXHUYECKOEe OOCTYKHUBAHUE U PEMOHT
AIIEKTPOHHBIX MPHUOOPOB U YCTPOUCTB.

1.2. MecTto yueOHO# nucuumiinibl B cTpykrype IIICC3:

VYyebHas [ucUUIIIMHA SBISETCS TOPOQUIBHOM M BXOAUT B  LIHKI
00111600pa30BaTEIHLHON MOTOTOBKH.

1.3. Heau wu 3agaum y4eO0HOHl JUCHUMILVIMHBI — TpeOOBaHMS K
pe3yJibTaTaM OCBOEHMS y4eOHOM JUCHUTIIUHBI:

Heabio peanuzamum padoyeil mnporpaMmbl  SIBJSIETCS  OCBOCHHE
coJlepyKaHus AUCUMILTUHBI PU3MKA U JOCTHXKEHHE OOy4YalolMMUCS Pe3yJIbTaToOB
U3YyYEHHUS B COOTBETCTBUU C TpeboBaHusiMu, yctaHoBieHHBIME OT'OC COO.

Coneprxanue mporpaMmMbl 001Ie00pa3oBaTeIbHON TuCcUIUIMHE Ou3nka
HaIIpaBJIEHO HA JOCTH)KEHHE CIEAYIOIIMNX LeJei:

¢ (opmupoBaHHe y 00yUaIOIUXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus,
3HQUUMOCTU (PU3MYECKUX B3HAHUM [JI8 COBPEMEHHOTO KBAIU(PHUIIMPOBAHHOIO
CIEIUAJIMCTA MPU OCYIIECTBICHUH €ro NpodhecCuOHaNbHOU NeATeIbHOCTH;

e (opmupoBaHHUE €CTECTBEHHO-HAYyYHOU IPAMOTHOCTH;

e OBJaJicHHEe  crnenupuueckol  cucTeMod  (U3MYECKUX  TOHSTHH,
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

® OCBOEHHE OCHOBHBIX (PU3NUYECKUX TEOPHI, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJQJICHHE OCHOBHBIMM METOJAAMH HAay4YHOTO [IO3HAHUSI TPHUPOIBL,
UCIIOJIb3yeMbIMH B (u3uKe (HAOIIOJeHUE, ONMHMCAaHUe, U3MEPEHHUE, BBIIBU)KECHUE
TUIO0TE3, IPOBEACHUE SKCIIEPUMEHTA);

® OBJIaJICHHUE YMEHUSMHU 00pabaThIBaTh JAHHbBIE HKCIEPUMEHTA, OOBSICHATD
MOJTyYE€HHBIE PE3yIbTaThl, YCTAaHABIMBATh 3aBHUCHUMOCTH MEXAY (HU3HUECKUMU
BEJIMYMHAMU B HAOJII0AaeMOM SIBICHHUH, JAETATh BBIBOJIBL;

e (opMHUpOBaHHME YMEHHs pemiath (pU3MUecKue 3aJaddl pa3HbIX ypPOBHEM
CJI0’KHOCTH;

® pa3BUTHE NO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH B TIpoliecce MPUOOPETEHUSI 3HAHUM C MCIIOJIh30BAHUEM Pa3IAYHBIX
UCTOYHUKOB HWH(GOPMAIMU U COBPEMEHHBIX HWH(GOPMALMOHHBIX TEXHOJOTHUH;
yMeHHH (popMyIHpoOBaTH 1 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIMIO 10 OTHOIIEHHUIO
K (hr3nuecKkoi HHPOpMAIIHH, TOTy4aeMOM U3 pa3HbIX UCTOYHUKOB;

® BOCHHUTAHME UYBCTBA TOPJOCTH 32 POCCUNCKYIO (PU3UUECKYIO HAYKY.

OcBoenue kypca O] «®Dusuka» npeanonaraet peieHrue ciaeayolux 3a1a4:

e npuoOpereHue 3HaHUN O GQyHAAMEHTAIbHBIX (U3NYECKUX 3aKOHAaX,
JeXallluX B OCHOBE COBPEMEHHOW (U3MYECKOW KapTUHBI MHUpa, MNPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOLECCOB, O Hanboiee
BaXHBIX OTKPBITUSX B 00JaCTH (DU3UKH, OKA3aBIIUX OMPEICISIONICe BIMSIHUE Ha
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pa3BUTHE TEXHUKU U TEXHOJIOTHUH;
® OHUMaHuEe QU3NYECKON CYIIHOCTH SIBJICHUH, MPOSIBISIOMIMUXCS B paMKax
MIPOU3BOICTBEHHOM JEATEILHOCTH;

® OCBOCHHE CIOCOOOB HMCIOJIb30BaHUSI (DU3MUECKUX 3HAHUU ISl pelIeHUs
OPAKTHUECKUX W MPO(ecCHOHANBHBIX 3a/1ay, OOBSCHEHHs SBICHUM MPUPOJIBI,
IPOM3BOJCTBEHHBIX M TEXHOJOTMYECKUX TMPOLIECCOB, MPUHIMUIOB JAECUCTBUSA
TEXHUYECKUX MPUOOPOB M YCTPONCTB, 0OecrieueHns 0€30MacHOCTH MPOU3BOICTBA
Y OXPaHbl IPUPOJIBI;

e (opmupoBaHMe yMeHUW pemaTh  y4eOHO-TIPAKTHYECKHE  3a7adu
(bu3HYecKoro cofepkanus ¢ yu€ToM npodeccruoHaabHOM HapPaBIEHHOCTH;

e puoOpeTeHue OmbITa IMO3HAHMUS M CAMOIO3HAHMS; YMEHUN CTaBUTH
3aJ]a4M U peuaTh Npo0iaeMbl C y4€TOM NPoPeCcCHOHATBHON HAMPaBICHHOCTH;

e (opmupoBaHME YMEHH WCKaTh, AaHAIM3UPOBaTh M 00pabaThIBaTh
buznyeckyro HHPOpPMAIHIO C YIETOM MPOPECCHOHATBHON HAPAaBICHHOCTH;

® [OATOTOBKAa OOYyYaIOIIMXCA K YCIEUIHOMY OCBOCHHMIO JUCHUIUIUH U
MoayJell mpodeccHoHaNbHOrO LHUKIA: (POPMUPOBAHHE y HUX YMEHHH U OMbITa
NEeATEIbHOCTH, XapaKTepHbIX Mg mpodeccuil / MOMKHOCTEH CllyXallluX WId
CHEIUAIbHOCTE, TMOoMy4aeMblX B  MOpodecCHOHAIbHBIX  00pa30BaTENbHBIX
OpraHMU3aIMsIX;

® MOArOTOBKa K (OPMHUPOBAHMIO OOHIMX KOMIIETEHIMH OyAymiero
CHEIMAIMCTa: CaMOOOpPa30BaHMsI, KOMMYHHUKALIUM, TPOSIBICHUS TPaKITAHCKO-
NaTPUOTUYECKON MO3ULMH, COTPYAHUYECTBA, PUHATUS PEIICHUM B CTAHAAPTHOU
U HECTAaHJApPTHOM CHUTyalUsiX, TMPOEKTUPOBAHUS, NPOBEACHUS (PUHMUECKHUX
u3MepeHuit, HPEGEeKTUBHOTO U  0E30MacHOr0  HCIMOJb30BAHUS  PA3JIAYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIIOIEHUS] TpPaBWJI OXpaHbl Tpyaa npu padore ¢
buznyecKkuMu MpudopamMu U 000PYI0BAaHHEM.

OcobeHHocTh (hOPMHUPOBAHUSI COBOKYIMHOCTH 3a/lay M3ydeHUsl QU3UKH IS
CUCTEMbl  CpeJHEero mnpodeccHOHANbHOrO  O0pa30BaHMs  3aKIIOYaeTCs B
HEOOXOJAMMOCTU peau3alui MpoPECCUOHAIBHON HANPABICHHOCTH PEeIIaeMbIX
3amay, yaéta 0COOCHHOCTEN Chephl NeATeTbHOCTH OYAYIIUX CIICIHATNCTOB.

B pesynbrarte 0cCBOSHUS UCITUTUTHHBI 00YJAIOITUICS H0JI2KEH 3HATD!

® CMBICN TOHATHI: (U3MUECKOe SBICHWE, THUIOTE3a, 3aKOH, TEOopus,
BEIIECTBO, B3aMMOCHCTBHE, 3JIEKTPOMArHUTHOE TII0J€, BOJHA, (DOTOH, aTOM,
aTOMHOE ]Ip0, HOHU3UPYIOIINE U3TYUCHUS;

e cMbICI (PU3MUYECKUX BEJIMUYUH: CKOPOCTb, YCKOpDEHHME, Macca, CHIIa,
UMIYJbC, paboTa, MEXaHWYECKas SHEPrusi, BHYTPEHHsS HHEprusi, aOCOJIIOTHas
TEMIEPATYpa, CPEAHSISI KUHETHUYECKas SHEPIrus 4YacTHll BEIIECTBA, KOJIUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBINA SJICKTPUUECKUN 3apsI;

® CMBICT (DU3MYECKHX 3aKOHOB KJIACCHUYECKOM MEXaHUKH, BCEMHPHOTO
TATOTEHUS, COXPAHEHHUs SHEPruu, HUMIIyJIbCa M JJIEKTPUUYECKOro 3apsja,
TEPMOJMHAMUKH, 3JICKTPOMAarHUTHON MHAYKINH, (poToddhdexTa;

® BKJIAJ| POCCUMCKMX U 3apyOeXHBIX YYEHBIX, OKa3aBIIMX HaHOOJIbLIEE
BJIMSIHUE HA Pa3BUTUE (PU3UKH;



B pe3ynpTaTe 0OCBOCHMS TUCIUIINHBI 00YYarOIIUNACS A0J2KeH YMeTh:

® IIPOBOAMTH HAOJIIOJICHUS, INIAHUPOBATH U BBIIIOJIHATH SKCIIEPUMEHTHI,

® BBIIBUraTh TUIIOTE3bl U CTPOUTH MOJIETH,

® IPUMEHATH TOJNyYEHHBIE 3HAaHUA MO (U3MKE g OOBSICHEHHS
pa3HOOOpa3HBIX (PU3UUECKUX SBJIICHUN U CBONCTB BEIECTB;

® IIPAKTHUYECKH MCIOJIb30BaTh (PU3NUYECKUE 3HAHUS;

® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(pOpMaLuy;

® UCIOJB30BaTh NPHUOOPETEHHBbIE 3HAHWA W YMEHMs JUIS PELICHMS
NPAaKTUUECKUX 3a7ad [OBCEAHEBHOM JKM3HHM, oOecreueHus 0e30MacHOCTH
COOCTBEHHOM KW3HHU, PpAIMOHAJIBLHOTO MPHUPOJIOMNOIB30BAaHUS M OXpaHbI
OKPYXarOLEH CpeIbl.

® OIUCHIBATH U OOBSICHATH (PU3UUECKUE SBJICHUS M CBOWCTBA TENl: CBOMCTBA
razoB, OKHJAKOCTEH W  TBEpPABIX TEJ; DJIEKTPOMArHUTHYIO  HHAYKLHIO,
pacnpoCTpaHEeHUE AEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA CBETA; U3TyUYEHHE U
TMIOTJIOIICHHE CBeTaaTOMOM; (poTOd(hPeKT;

® OTJIMYATh I'MIIOTE3bI OT HAYYHBIX TEOPUH;

® JeNaTh BHIBOJbI HA OCHOBE SKCIIEPUMEHTABHBIX TaHHBIX;

® IIPUBOJIUTH NIPUMEPHIL, TOKA3BIBAIOIINE, YTO: HAOIIOAECHUS U SKCIIEPUMEHT
SBIIIIOTCS OCHOBOM I BBIIIBUYKEHUSI TMIIOTE3 U TEOPUid, MO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETHUYECKHX BBIBOJOB; (U3MUecKas TEOpHUs IAeT BO3MOYKHOCTb
OOBSACHATH U3BECTHBIC SIBJICHMSI IPUPOJBI U HayuyHbIe (AKThI, IPEICKA3BIBATD €IIIE
HEU3BECTHBIC SBJICHUS;

® IPUBOAUTH TMPUMEPHI MPAKTUUYECKOTO HCIOIB30BaHUS  (PU3HUECKUX
3HAHUM: 3aKOHOB MEXaHUKH, TEPMOAMHAMUKHU U JIEKTPOJUHAMUKU B SHEPTETHKE;
pa3IMyYHBIX BUJOB BJICKTPOMArHUTHBIX W3IyYE€HUN I DPa3BUTUS PAguo U
TEJIEeKOMMYHUKALIMH, KBAaHTOBOW (U3WKM B CO3MaHUU SIIEPHOM HHEPreTHKH,
Ja3€poB;

® BOCIPUHUMATh M HAa OCHOBE IIOJIyYEHHBIX 3HAHUI CaMOCTOSITENIBHO
OLICHMBaTh MH(pOpManmio, coaepxaiytocs B coobOmenusx CMU, Wurephere,
HAyYHO-IIOMYJISIPHBIX CTaThsIX.

® TIPUMEHSTD MOJIyYE€HHbIE 3HAHUA JUIS pellieHus (PU3NUECKUX 3a/1ay;

e ompeAenaTh Xapakrep (usmueckoro mporecca mno rpadpuky, TadiuIe,
dopmye ;

U3MEPATH Pl PU3NYECKUX BEJTMUMH, IPEJICTABIISIS PE3yIbTaThl U3MEPEHUN C
YU€TOM UX MOTPEIIHOCTEM.

Ilnanupyemble  pe3yjbTaThl  OCBOCHHUSI  001Ie00pa3oBaTebHOM
aucauIJInHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCUUIUIMHA uMeeT npu popmupoBanun OK:

OK 1. Broibupate cnocoObl pemieHus 3anad  NpoQeccHOHATbHON
NEeATEIbHOCTH, IPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 2. Hcnonws3oBaTh COBpPEMEHHBIE CpEACTBA IIOMCKA, aHalIW3a H
UHTEpIpeTanuyu nHhopMauu U HHHOPMALUOHHBIE TEXHOJIOTUHU /JIsl BBIIOJTHEHHUS
3as1a4 mpodecCuoHaIbHON eI TeTbHOCTH.



OK 4. DddextuBHO B3aMMOJEHCTBOBATH W PAbOTaTh B KOJUICKTUBE H
KOMaH/I€e.

OK 5. OcyuecTBiasiTb YCTHYIO U TMHUCbMEHHYIO KOMMYHMKAIMIO Ha
rocyJIapcTBeHHOM si3blke Poccuiickoit dexpepanuu ¢ ydeToM OCOOEHHOCTEH
COIMAJIBHOTO U KYJBTYPHOT'O KOHTEKCTA.

OK 7. ConeiicTBOBaThH COXPaHEHUIO OKpYyXarouien Cpenpl,
pecypcocOepekeHrI0, TPUMEHATh 3HAHUS OO0 M3MEHEHUU KJIMMAaTa, MPUHIUIIBI
OEpe)IMBOTO MPOW3BOACTBA, A(D(PEKTUBHO [EHWCTBOBATH B UYPE3BBIYANHBIX
CUTYyalUsIX.

[IpodeccrnonanbHO-OPUEHTUPOBAHHOE COACPKAHHUE MPOCIESKUBACTCS Yepes3
unrerpanuio OY/[.11 @uzuxka u OI1.02 Dnektporexnuka, OIL.05S DnexrpoHHas
TEXHUKA, OI1.06 MarepuanoseneHue, AIIEKTPOPATHUOMATEPUIIBI U
PaIMOKOMIIOHEHTHI, OI1.08 MukpomnporeccopHbie CUCTEMBI, OI1.09
Onexrpopanuonzmepenus, OII.18 Oxpana Tpyna u TexHuka 6e3onacHoctu, MK
01.01 TexHomnorust cOOpKHM, MOHTa)Ka W JEMOHTa)ka AJICKTPOHHBIX MPUOOPOB U
yctporcts, MJIK 01.02 TexHOnOrusi HACTPOMKH M PETYJIUPOBKU DICKTPOHHBIX
npubopoB u ycrporcts, MJIK 02.01 OcHOBbI AMAarHOCTMKA U OOHApYKEHUS
OTKa30B M Je(EKTOB JJIEKTPOHHBIX NpubopoB u ycrpoiicts, MJIK 02.02
TexHuueckoe 00CITyKMBaHHUE, PEMOHT U OLIEHKAa KayeCTBa JEKTPOHHBIX MPUOOPOB
n ycrpoiicte, MJIK 03.01 CxeMOTEXHMYECKOE MPOCKTUPOBAHUE DIECKTPOHHBIX
npubopoB u ycrpoiicte, MK 04.01 TexHonoruss BBIIOTHEHUS pabOT MO
npodeccun 18316 COopuK dIEKTPOU3MEPUTENHHBIX TIPUOOPOB.

1.4. TlnanumpyeMmble JIMYHOCTHbIE PpPe3yJIbTaThl OCBOCHUsI paldouei
NMPOrpaMMbl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIMI yBa)XXEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K (OpMUPOBAHUIO B
CETEBOM cpeJie JIMYHOCTHO U MPO(EeCCHOHATBFHOTO KOHCTPYKTUBHOTO «LIHU(PPOBOTO
cienay.

JIP 7. Oco3Haromuii TNPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXarolUid COOCTBEHHYIO M UY)KYI0 YHUKAJIbHOCTh B PAa3JIMUHBIX CUTYalUsiX, BO
Bcex (hopMax M BUJAX JI€ATEIbHOCTH.

JIP 10. 3abotsamumiicss 0 3alUTe OKpPYXKAKIIEH Ccpeabl, COOCTBEHHON H
4y»0il 0€30MacHOCTH, B TOM uuciie U(POBO.

1.5. Koiu4yecTBO 4acoB HAa OCBOeHHMe padodeill mMporpaMMsbl y4eOHOIO
npeaMera:

MaKCUMaJbHOW Yy4eOHOM Harpy3ku oOydaromierocs - 144 uaca, B TOM
YuCle: ay[IUTOpPHOW y4eOHOW paboThl oOywaromierocss - 126 dacoB, W3 HUX B
dbopme mnpakTHueckoi MOAroToBkH — 20 YacoB; B TOM YHCIE NPAKTUYECKUX
3aHATHH - 32 Yaca; KOHCyJbTalui - 12 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLIAHBI

2.1. O0bem y4eOHOM TUCHMIIMHBI M BUAbI Y4e0HO padoThI

Bun yueOHoii padoThI O0bem
4acoB
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 144
AyautopHast y4deOHass padora (o0si3aTesibHbIE y4eOHbIE 126
3aHsATHS) (BCEro)
U3 HUX B (popMe NPaKTHYECKOH MOAT0TOBKHU 20
B TOM YHCJIE:
JICKIIMOHHBIC 3aHITHUS 94
nabopaTopHbIE PabOTHI
MPAKTUYECKUE 3aHITHUS 32

KOHTPOJIbHBIE PabOThHI

CamocrosiTesibHas paboTa o0yuarierocs (Bcero) *
B TOM UHUCIJIC.

KoHcynpranmumu 12

IIpome:kyTouHas arrecTaums B popMe 9K3aMeHd 6




2.2. TemaTu4ecKuH NJIAH U COAEPKaAHUE Y4eOHOH AUCHUIIMHBI PU3nKa

HaumenoBanue | Conepxanue yueOHOro MaTepuana, sabopatopasie padotsl u [lpaktuueckue 3ausatus, B ToM | OOBbeM Konpr
paszienoB u TeM grcie B popMe MPakTUIECKON MMOATOTOBKH, CAMOCTOSTENbHAS paboTa 00ydJaromuxcs 9acoB JMYHOCTHBIX
pe3yJIbTaToB,
bopMHUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT
POTPaMMBI
1 2 3 4
Beenenue. Coneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/1 OK10OK2O0OKS5
®dusuka u 1 IIpogeccnonaibHO-OpHEHTUPOBAHHOE coAep:kaHue: HayuHblli MeTOA IMO3HAHMSA JIP 4
METO/IbI mupa. B3anMocBs3p Mexay GU3MKONW U APYTMMH €CTECTBEHHBIMH Haykamu. Mertojsr | 2/1 JIP 7
HAaY4YHOTO HAy4YHOTO  HWCCJeNOBaHUS  (U3MUECKUX  sBJIeHHWH. [lorpemHocTH  M3MEpEeHHI
MO3HAHUSI. ¢usumueckux  BelMWYMH. MoJenupoBaHUE  SBICHUH W TPOLECCOB  MPHPOJIBL
3aKOHOMEPHOCTh M CIIYYalHOCTh. ['paHUIlBI TPUMEHUMOCTH (HU3UYECKOTO 3aKOHA.
Du3nuecKue TeOPUN U NPUHIUIT COOTBETCTBUSI.
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOTOTOBKH */E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Ponb 1 mecTo Copneprxkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/1 OK10OK2O0OKS5
($bu3uKH B 1 Ponb 1 MecTo pu3nku B GopMUPOBAHNUN COBPEMEHHOM HayuYHOH KapTUHBI MHUpA, B JIP 4
(bopmupoBaHUU IIPaKTUYECKON AesTeNbHOCTH MtoAei. Pusnka u Kyinsrypa. Ilpodeccnonanbno- 2/1 JIP 7
COBPEMEHHOM OPHEHTHPOBAHHOE cojep:kaHue: 3HaueHUEe (PU3UKH MPU OCBOCHHUH MPOdecCuii u
Hay4HOU crnernuanbuocteii CII10.
KapTUHBI MUDA. JlaGopatopHbie pabOoTHI *
[TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MO OTOBKH */E

KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00yJaronmxcs

Pazgen 1.
Mexaunuka.




Tema 1.1. Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOI MOArOTOBKU 21 OK20OK4O0OK5
IIpenmer u 1 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE coaepxaHue: Kunemarnueckue JIP 4
3a1a4u XapaKTEPUCTHKH  MEXaHHYEeCKOro  JBWKeHus. Mogenn Ten W JaBwkeHui. | 2/1 JIP 7
KJIACCUYECKOU PaBHOYCKOpEeHHOE TIPSIMOJIMHEHHOE ABHMKEHHE, CBOOOAHOE MajeHue. /[BmkeHue Tena,
MEXaHUKH. OpOLIEHHOTO TMOJA YIJIOM K TOPHU30HTY. JIBM)KEHHME TOYKM TIO OKPYXHOCTH.
[locTynaTenbHOE U BpalaTeabHOE JBUKEHHE TBEPAOIO TEIA.
JlaGopaTopHbie pabOTHI *
[TpakTUyeckue 3aHATHUS, B TOM YHCiIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 1.2. Copneprxkanue yueOHOTo MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 4/1 OK20OK40KS5
B3aumoneiicteue | 1 IlpodeccuoHaILHO-OPHMEHTHPOBAHHOE colep:kaHue: [IpuHiun cyneprosuiuu cui. | 2/1 JIP 4
TeJl. 3aKOHBI WNuepuuanpHas cucrema orcyera. 3akoHbl MexaHuku HproToHa. JIP 7
MEXaHUKU JlaGoparopHbie paboOThI *
HeroroHa. [IpakTuyeckue 3aHATHUS, B TOM YHCIE B (hOpME MPAKTHIECKOHN MO OTOBKHO 2/0
Pentenue 3anau
KonTponbHbIe paboTh *
Koncynpranus 1
Tema 1.3. Coneprkanue yueOHOT0O MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/1 OK20OK40KS5
Cunsl B mpupozne. | 1 IIpodeccnonanbHO-OpHeHTHPOBaHHOE coep:xkanne: Cuiia TSHKECTU U CHIIa JIP 4
BCEMHUPHOTIO TATOTEHUS. 3aKOH BCEMUPHOIO TATOTeHUs, [ 'yKa, cyXxoro TpeHus. JIP 7
JIBrkeHrne HeOSCHBIX TEJ U UX UCKYCCTBEHHBIX CIIYTHUKOB. SIBneHus, Habmomaembie B | 2/1
HEMHEPIHMAIbHBIX CUCTEMAX OTCYETA.
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOU IMOATOTOBKH *[*
KonTponbHbIe paboThI *
CamocrosiTenpbHas paboTa 00yJaronuxcs *
Tema 1.4. Copneprkanue yueOHOT0 MaTepuaia, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/1 OK20OK40KS5
Nmnynec Tena. 1 IIpodeccuoHaIbHO-OpHEHTHPOBAHHOE coAep:kaHue:  mmynsc Tena. Mmiynse OK7
Nmnynbe cuisl. CUJIbL. 3aKOH COXPaHEHUs UMITyJIbCca. PeakTHBHOE IBUIKEHHUE. JIP 4
Mexannueckas paboTa U MOIIIHOCTb. 2/1 JIP 7
JlaGopaTopHbie pabOTHI *
[TpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E

KoHTposibHBIE pabOTHI
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CamocrosiTenpbHas paboTa 00yJaronuxcs

Tema 1.5. Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 4/1 OK20OK40KS5
DHeprusi. 3aKoH 1 IIpodeccnonanbHO-OpHEHTHPOBAHHOE cofepxanne: KuHeTnueckas SHEprus. OK7
COXpaHEHUs IToTeHnManpHas 3HEPIUsl. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPTIHH. 2/1 JIP 4
MEXaHUYECKOM JlaGopatopHbie pabOoTHI * JIP 7
SHEPTrUH. [IpakTHyeckue 3aHATUS, B TOM YHCIE B (hOpMe MPAKTHUECKONW MOATOTOBKHU: 2/0

Pemmenue 3agau

KonTponbHbIe paboThI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 1.6. Copepxanue yueOHOro MaTepuasa, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU 2/0 OK20OK4O0OK5
Pasnosecue 1 VenoBus paBHOBECHsS. TBEPAOTO Tejla B MHEPLUHUAIBHOM CHCTEME OTCYeTa. MOMEHT JIP 4
MaTepuaIbHOH cunel. PaBHOBecHe KUAKOCTM M Tras3a. JIBHXKEHHME S>KHIKOCTEH M Ta30B. 3aKOH 2/0 JIP 7
TOYKH 1 TBEPZIOTO COXPaHEHHUS DHEPTUH B JMHAMHKE JKHIKOCTH U ra3a.
Tena. JIaGopaTtopHble paboTHI

[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpMe MPAKTHUECKOU IMOATOTOBKH *[*

KonTponbHbIe paboTh *

Koncynpranus 1
Tema 1.7. Copneprxanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 4/1 OK20OK40KS5
Mexanuyeckue 1 IIpogdeccrnona/IbHO-OPHEHTHPOBAHHOE COAEPKaAHMe: AMIUIMTYIA, IEPUOJ, YaCTOTa, JIP 4
Kosie0aHus U ¢aza xonebanuii. [IpeBpaienus suepruu npy kojaeOaHusX. BeIHyX1eHHbIE KoneOaHus, JIP 7
BOJIHBI. pe3onanc. [lonepeunbie U MPOJOIbHBIE BOJIHBI. 2/1

JlaGopaTopHbie pabOTHI *

[IpakTHyeckue 3aHATHS, B TOM YUCIIE B (POpME MPAKTHUECKON MOATOTOBKHU: 2/0

Pemmenue 3agau

KonTponbHbie paboTh *

KoHncynpranus 1
Paznen 2.
MonexynspHas
¢busmka u
TEPMOJIMHAMHMKA.
Tema 2.1. Copepxanue yaueOHOro MaTtepuasa, B TOM 4ncie B popMe MPaKTUUECKOM MOArOTOBKU 2/0 OK20OK4O0OK5
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[Ipenmert n 1 [IpeameT u 3agaun MOJIEKyIsIpHO-KHHETHYecKOi Teopun (MKT) u TepMoauHaMuK. JIP 7
3a1a4u AbGcomoTHas TeMmmeparypa Kak Mepa CpeaHed KHHETHYECKOW »Hepruu TeruioBoro | 2/0
MOJIEKYJISIPHO- JBUKEHHS YacTHIl BemiecTBa. Mozens uaeanbHoro rasza. Jlapnenue raza. CBsizb MEXIy
KMHETUYECKON JIaBJICHUEM U CpEIHEH KUHETUYECKOM DHEpPruedl IOCTYyNaTeIbHOIO TEIUIOBOIO
teopun (MKT) u JIBIDKCHUSI MOJIEKYJT MJICAJTbHOTO Ta3a.
TepMoauHamMuKu. | JlaBopaTopHble pabOThHI *

[IpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpMe MPAKTHUECKOM IMOATOTOBKH *[x

KonTponbHbIe paboThI *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 2.2. Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
Monenb 1 Mogenb uaeanbHOro raza B TepMOAMHAMUKeE: ypaBHeHUe MenpeneeBa-Knaneiipona, JIP 4
WJICAIIBHOTO Ta3a BBIpAXXEHUE NI BHYTpEHHEW dHepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI. 2/0
zepMOI[I/IHaMI/IKe. JlaGopatopHbie paboThI *

[IpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E

KoHTposibHBIE PabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 2.3. Copepxanue yaueOHOro Mareprala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/1 OK20OK4O0OK5
ArperarHbie 1 IIpodeccnoHa/IbLHO-OPHMEHTHPOBAHHOE  COAEP/KAHME: dazosele  mepexomsl. | 2/1 JIP 7
COCTOSIHUS [IpeobpazoBanue sHepruu B (a3oBbIX Nepexoaax. HacblmeHHbIe W HEHACHIIICHHbIC
BELIECTBA. napsl. BiaxxHocts Bo3ayxa.

JlaGopaTopHbie paboThI *

[IpakTrueckue 3aHATHSI, B TOM YHCIIEC B JopMe MPaKTUUECKOU MOATOTOBKH: 2/0

W3mepenue BiaxkHOCTH Bo3ayxa. Pemenue 3anau.

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 2.4. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
Monenb 1 Mopenb crpoenus xuakoctei. [loBepxHocTHOe HaTshKkeHUe. CMaunBaHue. SIBlieHUs HA JIP 7
CTpPOCHUSA TpaHUIIE )KUIKOCTH C TBEPJIbIM TeloM. KanusuisipHble sSIBICHMUS. 2/0
KHIKOCTEH. JlabopatopHbie paboThI *

[TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00yJaronmxcs *
Tema 2.5. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 41 OK20OK4O0OK5
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Mopaenb 1 IMpodeccnonanbHO-OpHEHTUPOBAHHOE colepkanue: MoJeinb CTPOEHUS TBEPABIX 2/1 JIP 7
CTPOCHUS Tesl. MeXaHM4YeCKHE CBOMCTBA TBEPBIX TEIL.
TBEPJBIX TEI. JlaboparopHblie pabOThI *
[IpakTHyeckue 3aHATHUS, B TOM YHCIE B (POpME MPAKTHUECKON MO OTOBKH 2/0
M3yueHune TeninoBoro pacimpeHus: TBEPAbIX TENl U KUIKOCTH.
KonTponbHbIe paboThI *
CamocrosiTenpbHas paboTa 00yJaronuxcs *
Tema 2.6. Coneprxanue yueOHOT0 MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 4/1 OK20OK40KS5
BayTpeHHsAA 1 IIpodeccuonanbHO-OpHeHTUPOBAHHOE colep:kaHue: Pabora m Teronepenaya Kak JIP 4
SHEprus. CIOCOObI  M3MECHEHHWS BHYTpEHHEH dSHeprud. IlepBelii 3aKOH TepMOIMHAMHKH. | 2/1
AnuabatHblii nporecc. Bropoit 3akoH TepmonuHamuku. [IpeoOpa3oBanusi sHEpruu B
temioBbix MamumHax. KIIJI TenmmoBodt wmammubel. [ukn KaphHo. Okosormyeckue
po0JIeMbI TEIIOHEPTeTHKH.
JlaGopaTopHbie pabOTHI *
[IpakTUyeckue 3aHATUS, B TOM YHCiIE B (hOpME MPAKTHUECKONW MOATOTOBKHU: 2/0
[TpeoOpazoBaHus SHEPTUH B TEIJIOBBIX MalIMHAX. DKOJOTHYECKHE MPOOIEMbI
TEMJI0PHEPTETUKHU.
KoHTposibHBIE pPabOTHI *
CamocrosTenbHas paboTta *
Tema 2.7. Copepxanue yueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOI MOATOTOBKU 2/0 OK10OK2O0OK4
O6o00mieHue mo 1 O6o06menne no pazneny «MonekynspHas Gpu3nKa U TePMOTUHAMUKA» 2/0 OK 50K 7
pazznenam JIP 4
«MexaHuka» u JlaGopaTopHbie paGoTHI * JIP 7
«MornexynapHas | Tlpakrnueckue 3aHATHA, B TOM YHCIIE B pOPME IPAKTHUECKOH OArOTOBKH k% JIP 10
usnka n KoHTpobHbIE PabOTHI *
TEPMOMHAMUKD | opeympranms 1
Pazgen 3.
DJIEKTPOAMHAMH-
Ka.
Tema 3.1. Copneprkanue yueOHOT0 MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK20K 4
[Ipenmert u 1 DIIEKTPUYECKOE B3aUMOJIECUCTBUE. 3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsiaa. 3aKOH OK5
3a7a4u Kynona. Hanpsk€HHOCTh M OTEHIIMAI AJIEKTPOCTATUYECKOTO MOJIS. 2/0 JIP 4
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anekTpoaunamu- | JlabopatopHbie paboThI
KH. [IpakTHyeckue 3aHATHS, B TOM YHCIe B (hOpMe MPAKTHUECKON MOTOTOBKH */E

KoHTposibHBIE PabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 3.2. Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 21 OK20K4
DneKTpuuecKoe 1 IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE  COJEpP:KaHUE: DneKTpuuecKoe IoJIe. OK 5
noJe. HanpsokeHHOCTh  3JIeKTpU4ecKoro mouist. [IpuHIMO Ccyneprosuiuu 3iaekTpuyeckux | 2/1 JIP 4

nosjen. Pa3HocTh MOTEHIMANOB.

JlaGopaTopHbie pabOoThI *

[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOopMe MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHbIe paboThI *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 3.3. Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/1 OK20OK40KS5
[IpoBogHMKY U 1 IIpogdeccnonaibHO-OpHEeHTHPOBAHHOE coAep:kaHue: [[pOBOAHMKN M AMDIIEKTPUKHU JIP 4
JTUDJIEKTPUKHU B B DJEKTPOCTATUYECKOM MoJie. OieKTpuyeckas emkocTh. KowumeHcatop. Dueprus | 2/1 JIP 7
JIEKTPOCTaTHYEC AIIEKTPUYECKOTO TIOJISL.
KOM II0JIC. JlaGopaTtopHble paboTHI *

[TpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MOTOTOBKH */E

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 3.4. Copepxanue yueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATrOTOBKU 4/1 OK10OK2O0OK4
ITocTosiHHBIM 1 IIpodeccnonanbHO-OpHMEeHTHPOBaHHOE coAepkaHue: [IOCTOSHHBIN JEKTPUUECKUN OK 50K 7
ANEKTPUICCKUI ToK. DnekTpoaskymas cuia (3J1C). 3akon Oma a1 MOTHOM SIEKTPUICSCKOM TETH. 2/1 JIP 4
TOK. JlaGopaTopHbie paboThI * JIP 10

[IpakTUyeckue 3aHATUS, B TOM YHCIIE B (hOpME MPAKTHUECKONW MOATOTOBKHU: 2/0

N3yuenue 3akoHa OMma 17151 yyacTKa LIEMH, MOCIE€A0BAaTENbHOIO U NapalIeIbHOTO COEIUMHEHUS

MIPOBOJHUKOB. Penienue 3amay.

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 3.5. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK10OK20OK4
DNEeKTpUUECKUI 1 DNEKTPUUECKUH TOK B METAJUIAX, SJEKTPOJIUTAX, TOITYIPOBOAHHUKAX, Fa3aX U BaKyyMe. OK 50K 7
TOK B Pa3IUIHBIX 2/0 JIP 4
cpenax. JlaGopaTopHbie pabOoThI * JIP 10
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[TpakTiueckue 3aHATHs, B TOM Yucie B (hOpMe MPAKTUUECKON MOATOTOBKU

*/*

KonTponbHbIe paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs

Tema 3.6.
[Tna3zma.
DNEeKTpONu3.

Copneprxkanue yueOHOT0O MaTepuaia, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU

1 \ [Tnazma. Dnexrponus. [lomynpoBogHukoBeIe TPUOOPHI. CBEPXIIPOBOIUMOCTD.

2/0
2/0

JlaboparopHbie pabOTHI

[TpakTUyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOTOTOBKH

*/*

KoHTposibHBIE pabOTHI

Koncynpranus

OK20OK40KS5
JP 7
JIP 10

Tema 3.7.

Mar»uTtHoe 1ojJe.

Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE COAep:KaHUe: BEeKTOp MarHUTHON
UHAYKIMU. [[pyuHIMT Cynepno3uiiuu MarHUTHBIX MoJied. MarHutHoe mnoJje
MIPOBOJIHUKA C TOKOM. JIeficTBHE€ MarHUTHOTO MOJI HAa MMPOBOJIHUK C TOKOM U
JBIDKYIYIOCS 3apsbKeHHYI0 yactuily. Cuna Amnepa u cusa JlopeHiia.

4/1

2/1

JlaGopaTopHbie pabOoTHI

[IpakTudeckue 3aHATHS, B TOM 4KCiIe B (popMe MPaKTUIECKOM MOATOTOBKH:
Pentenue 3anau

2/0

KonTponbHbIe paboTh

CamocrosiTenpbHas paboTa 00yJaromuxcs

OK20K40K5
JIP 4
JP 7

Tema 3.8.
[Torok BekTOpa
MarauTHOMN
WHTYKIIAH.

Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU

1 SIBiieHME HIEKTPOMArHUTHOW MHAYKIMU. 3aKOH 3JEKTPOMArHUTHON uMHAyKuuu. DJ1C
MHIYKLIWHA B JBWXKYIIUXCs MpoBoAHMKaX. IIpaBuno Jlenma. SIBieHune caMOMHAYKIUU.
NHAYKTUBHOCTh. DHEpPrusi HJNEKTPOMAarHUTHOrO Toyisi. MarHuTHble  CBOMCTBA
BEILIECTBA.

4/0

2/0

JlaGopaTopHbie pabOTHI

[IpakTudeckue 3aHATHS, B TOM 4KCiIe B (popMe MPaKTUIECKOM MOATOTOBKH:
Penrtenue 3anau

2/0

KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00y4aronmxcs

OK20OK40KS5
JP 7

Tema 3.9.
DNEeKTpOMarHuT-
HBIE KOJIEOaHU.

Copepxanue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOI MOATrOTOBKU

1 Konebarenbubliii kKoHTYp. CBOOOIHBIEC 3JIEKTPOMAarHUTHBIE KoseOaHus. BriHyX1eHHbIE
AIIEKTPOMAarHUTHBIE KoeOanus. Pe3onanc.

2/0

2/0

JlaGopaTopHbie pabOoThI

OK20K40K5
JIP 4
JP 7
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[TpakTryeckue 3aHATHs, B TOM Yucie B (hOpMe MPaKTUYECKON MOATOTOBKU

*/*

KonTponbHbIe paboThI

CamocrosiTenpbHas paboTa 00yJaromuxcs

Tema 3.10.
[TepemennbIit
TOK.

Copneprxkanue yueOHOTo MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU

1 Ilepemennsbiii Tok. KonaeHcaTop u karymka B ey nepeMeHHoro toka. [IponsBoacTso,
nepegaya W NOTpEOJIeHHWE  AIEKTPUYECKOM  DHEpruu. JJIeMEHTapHas  Teopus
TpaHnchopmaropa.

2/0

2/0

JlaboparopHbie pabOTHI

[TpakTHyeckue 3aHATHUS, B TOM YHCIIE B (hOpMe MPAKTHUECKON MOJTOTOBKH

*/*

KoHTposibHBIE pabOTHI

Koncynpranus

OK20OK40KS5
JIP 4
JIP 10

Tema 3.11.
DNEeKTpOMarHuT-
HOE TIOJIE.

Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1 BuxpeBoe  anekTpuueckoe — mosie.  OJIEKTpOMarHUTHble  BoiHbL.  (CBolicTBa
JIEKTPOMArHUTHBIX ~ BOJH. JlMama3oHbBl 3JEKTPOMArHUTHBIX M3JIy4EHUH M HX
IPAKTUYECKOE IPUMEHEHHUE.

4/0

2/0

JlaGopaTopHbie pabOTHI

[TpakTyeckue 3aHATHS, B TOM YUCiIe B GOpMe MPAKTUUECKONW OJTOTOBKHU:
Nzobperenne paano A.C. Ilonosbim. [IpyHIMIIBI pagHOCBSA3U U TEIEBUICHHS (CEMUHAPCKOE
3aHsTHE)

2/0

KonTponbHbIe paboTh

CamocrosiTenbHas paboTa 00yJaromuxcs

OK10K2O0OK4
OK 50K 7
JIP 4
JIP 10

Tema 3.12.
O06001IeHE 110
pazneny
«INEKTpOIMHAMU
Kay

Copneprkanue yueOHOT0 MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU

1 \ O6001meHue 1o pazaeny «JICKTPOIUHAMUKAY

2/0
2/0

JlaboparopHbie pabOTHI

[TpakTryeckue 3aHsATHs, B TOM Yucie B (hOpMe MPAKTUUECKON MOATOTOBKH

*/*

KoHTposibHBIE pabOTHI

Koncynpranus

OK20OK40KS5
JIP 4
JIP 7

Pa3nen 4. Ontuka

Tema 4.1.
I'eomeTpuueckas
OMNTHKA.

Coneprkanue yueOHOT0 MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU

1 [IpssmMosiMHETHOE pacpOCTPaHEHUE CBETA B OAHOPOJHON Cpele. 3aKOHbI OTPAXKEHUS U
npesnomiieHus ceera. [lonHoe BHyTpeHHee oTpaxeHne. OnrTuyeckue npudopsbl.

2/0

2/0

JlaGopaTopHbie pabOTHI

[TpakTHyeckue 3aHATHs, B TOM Yucie B (hOpMe MPAKTUUECKOW MOATOTOBKH

*/*

OK20OK40KS5
JIP 4
JIP 7
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KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00yJaronmxcs

Tema 4.2. Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/2 OK10OK2O0OK4
BonHoBbie 1 IIpogeccuonabLHO-OPHEHTHPOBAHHOE coepkaHue: BolHOBBIE CBOIMCTBAa CBeTa. OK 50K 7
CBOICTBa CBeTA. Ckopocth cBera. Wutepdepenust cBera. Korepentnocts. [udpakums ceera. | 2/1 JIP 7
[Honspuszanus CBETA. Jucnepcus CBETA. IIpaxTueckoe IIPUMEHEHUE JIP 10
JJIEKTPOMArHUTHBIX U3TYYCHHI.
JlaGopaTopHbie paboTHI *
[IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B JOpMe MPAKTHUECKOM IMOATOTOBKH 2/1
IIpodeccuonaTbHO-OpHEHTHPOBAHHOE cofep:kaHMe: VI3ydeHne HHTepPepeHIINN U
TudpaKIy CBETA.
KoHTposibHBIE PabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 4.3. Copepxanue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
ITpuHIMn 1 WHBapuaHTHOCTh MOy CKOPOCTH CBeTa B Bakyyme. llpuHimn otHocutenbHocTH | 2/0 JIP 4
OTHOCUTEIBHOCTH OitnmreriHa. [IpocTpaHcTBO M BpeMsi B CHEHUATBHOM TEOPUU OTHOCUTEIBHOCTH. JIP 7
OHHIITEWHA. OHeprust U HUMIYJAbC CBOOOAHOM dwacTHIbl. CBS3b Macchl M 3HEPTUU CBOOOIHOM
YacTULIBI. DHEPrusl MOKOS.
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOM IMOATOTOBKH *[*
KonTponbHbIe paboTh *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 4.4. Copepxanue yueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK10OK2O0OK4
O06006111eHIE IO 1 ‘ 0O606menue no pazaeny «OnTuka» 2/0 OK50K7
pasneny JlaGoparopHblie pabOThI * JIP 4
«Omnrukay [TpakTHYECKHE 3aHATHS, B TOM YKCIIE B HOPME NPAKTHIECKON MMOATOTOBKH [k JIP 7
KoHTposibHBIE pabOTHI *
Koncynpranus 1
Paznen 5.
KBanToBas
¢dusuKa.
Tema 5.1. Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
IIpenmer u 1 IMpenmer u 3ama4un kBaHTOBO# (Gu3uku. TemnoBoe usnyuenue. Pacnpenenenue sueprun | 2/0 JIP 4
3a71a4u B CIIEKTpE a0COJIFOTHO YEPHOTO TeJa. JIP 7
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KBaHTOBOU “
¢bu3uKu. JlaGopaTopHble pabOThI *
Tennosoe [TpakTrueckue 3aHATHsI, B TOM YHCJIE B OpME MPAKTHUECKOM IMOATOTOBKH * /%
U3JIy4EHUE. KonTponbHbIe paboThI *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 5.3. CopepxaHrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPAKTHUECKOM MOATOTOBKU 2/0 OK20OK4O0K5
I'mnoresa M. 1 l'unote3za M. Ilmanka o kBanTax. ®Poroaddexr. Ombiter A.I'. CroneTroBa, 3aKOHBI JP 7
[Inanka o dotorddekra. YpaBuenue A. DifHmrerHa 11 hotodrddexra. 2/0
KBaHTaX. JlaboparopHbie pabOTHI *

[TpakTrueckue 3aHATHsI, B TOM YHCJIE B OpMe MPAKTHUECKOM IMOATOTOBKH * )%

KonTponbHbIe paboThI *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 5.4. Copneprxanue yueOHOT0O MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
®oToH. 1 ®oron. Onwitel [1.H. JIebenea u C.1. BaBunosa. ['unoresa JI. ne bpoiinst 0 BOIHOBBIX JIP 4
BoaHOBEIE CBOMCTBAaX YacTHII. 2/0
CBOWCTBA YacTHIl. | JlaGopaTtopHbie pabOThI *

[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHbIe paboThI *

CamocrosiTenpbHas paboTa 00yJaronuxcs *
Tema 5.5. CopepxaHrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPaKTHUECKOM MOATOTOBKU 2/0 OK20OK4O0K5
Kopnyckynsipro- | 1 KopnyckynspHo-BoiHOBoM  nyanu3M. J[udpakmus snexkrpoHoB. JlaBieHue cBerta. JIP 7
BOJIHOBOI CooTHoleHre HeonpeaeaeHHocTel I eiizenoepra. 2/0
AyaJIn3M. JlaGopaTopHbie paboThI *

[IpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpMe MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHbIe paboTh *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 5.6. CopepxaHrie yaeOHOT0 MaTeprala, B TOM 9ncie B popMe MPAKTHUECKOH MOATOTOBKU 2/0 OK20OK4O0K>5
Monaenu 1 OObsicHeHHEe JIMHEHYaToro CIeKTpa BOAOPOJa Ha OCHOBE KBAHTOBBIX mocTynaToB H. JIP 4
CTPOEHHS aToMa. Bbopa. CioHTaHHOE U BBIHYX/IEHHOE U3JIy4€HHE CBETA. 2/0 JIP 7

JlaboparopHbie pabOTHI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOM ITOATOTOBKH *[*

KonTponbHbIe paboTh

CamocrosiTenpbHas paboTa 00yJaromuxcs
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Tema 5.7. Copepxanue yueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 21 OK20OK4O0OK5
CocraB u 1 IIpogeccuonabHO-OPHEHTHPOBAHHOE colep:kaHue: (CocTaB M CTPOEHUE aTOMHOI'O JIP 4
CTPOCHHUE snpa. M3otombl. SnepHbie cuibl. JledeKkT Macchl M SHEPTHsI CBS3H sIpa. 2/1 JIP 7
aTOMHOTO si7pa. | JlaGopaTopHbIe paboTHI *

[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpMe MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHbIe paboThI *

Koncynpranus 1
Tema 5.8. Copepxanue yueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 6/1 OK10OK2O0OK4
3aKoH 1 IIpogeccuoHaIbHO-OPHMEHTHPOBAHHOE COAePKaHUe: SIepHbIE peaklUM, peakuuu OK 50K 7
paar0aKTUBHOTO JleTIeHus M cuHTe3a. llenHas peakuus qejaeHus saep. 2/1 JIP 4
pacmana. JlaboparopHbie pabOTHI * JIP 10

[TpakTrueckue 3aHATHS, B TOM Yucie B (hopMe MPAKTUUECKON MOATOTOBKHU:

Pemenue 3amau 2/0

Snepnas sHepreTuka. TepMosiIepHbIi CHHTE3 (CEMUHAPCKOE 3aHITHE) 2/0

KonTponbHbIe paboTh *

CamocrosiTenpHas paboTa 00yJaromuxcs *
Tema 5.9. Copepxanue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0K5
DneMeHTapHbIe 1 OneMeHTapHble  4YacTullbl.  (DyHJIaMEHTAJbHbIE  B3aUMOJEUCTBHUS. Y CKOPHUTENIU JIP 7
YaCTHUILIBL 3JIEMEHTAPHBIX YACTHII. 2/0

JlaGopaTopHbie paboThI *

[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOU IMOATOTOBKH *[*

KonTponbHbIe paboThI *

CamocrosiTenpbHas paboTa 00yJaronuxcs *
Tema 5.10. Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK1 OK 2 OK 4
O06o00uieHne no 1 | O6o6uIenne no pasgeny «Kpantopas Gusnka. OU3NKA aTOMA K ATOMHOTO SAPAY 2/0 OK 50K 7
pasueny JlaGoparopHbie pabOTHI * JIP 4
«KBanToBast [IpaKTUYECKHUE 3aHATHUS, B TOM YHCIIE B HOPME NPAKTUYECKON MOTOTOBKH k% JIP 7
usnka» KOHTpONLHEIE PaOOThI * JIP 10

Koncynpranus 1
Paznen 6.
Crtpoenue
BceneHHol.
Tema 6.1. Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
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[TpumeHuMOCTh 1 JIP 4
3akOHOB (pusuku | JlJabopaTtopHbie pabOTHI * JIP 7
A1 00bsAcHeHMs | [IpakTHYECKUE 3aHATHSA, B TOM 9UCIE B JOPME MPAKTUYECKOMN MOATOTOBKH: 2/0
IIPUPOIBI [TpuMeHUMOCTh 3aKOHOB (PU3UKH JIJIsl 00BACHEHUS IPUPOIBI KOCMUYECKUX 0OBEKTOB
KOCMHUYECKHIX (ceMuHapCKOE 3aHATHUE)
OOBEKTOB. KoHTpobHbIE PabOTHI *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 6.2. Copneprkanue yueOHOT0 MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
Conneunas 1 | Conneunas cucrema. 2/0 JIP 7
cucrema. JlaGopaTopHbie pabOTHI *

[TpakTHyeckue 3aHATHS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 6.3. Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK10K2O0OK4
3Be3/bI U 1 ‘ *[E OK 5
MCTOYHMKH HX JIaGopaTopHble paboThI * JIP 7
SHEPTHUH. [IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B (popMe MPaKTUUECKOU MOATOTOBKH: 2/0

CeMuHapcKoe 3aHATHE «3Be3/Ibl M HCTOYHHUKH UX dHeprun. Kiaccudukaius 38e31»

KoHTposibHBIC pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 6.4. Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOI MOATOTOBKU 2/0 OK20OK4O0OK5
DBOIIOLUS 1 ‘ Opomronust ConHIa U 3BE3/. 2/0 JIP 7
Counna u 38e31. | JlaGopaTopHbie paGoOThI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHbIe paboTh *

CamocrosiTenpHas paboTa 00yJaromuxcst *
Tema 6.5. CopepxaHre yaeOHOT0 MaTeprala, B TOM 9ncie B popMe MPAKTHIECKOMN MOATOTOBKU 2/0 OK20OK4O0K5
lNanaktuka. 1 \ lNanaktuka. [[pyrue rajakTuku. 2/0 JIP 7

JlaGopaTopHbie pabOTHI *

[TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00yJaronmxcs *
Tema 6.6. Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
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[IpocTpanctBenn | 1 [IpocTpancTBeHHO-BpeMeHHBIC MacIITaObl HabmomaemMoin Beenennoit. [Ipeacrasnenue JIP 4
0-BpEMEHHBIE 00 3BomonMy BeeneHHo. 2/0
MacITaobl JlaGopaTopHbie pabOTHI *
Ha0JIr0 1aeMOM [TpakTHyeckue 3aHATHS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MO OTOBKH */E
Bcenennon. KoHTponbHbIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 6.7. Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATrOTOBKU 4/0 OK10OK2O0OK4
TemHuas marepus | 1 | TemHas MaTepust U TeMHas HEPTHSL. 2/0 OK 50K 7
U TeMHas JlaboparopHbie pabOTHI * JIP 4
SHEpPIHs. [IpakTHYeCKHE 3aHATHS, B TOM YHCIIE B (OpME MPAKTHIECKON ITOATOTOBKH: 2/0 JIP 7

Cemunapckoe 3ansarue «IIpoucxoxaenne u spomtonunst Beenennoit u ColHEYHOM CHCTEMBI

KoHTposibHBIE pabOTHI *

KoHncynpranus 1
Tema 6.8. Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK>5
O06o0mieHue mo 1 \ O6o06menune no pasneny «Ctpoenue BeeneHHON 2/0 JIP 4
pasneny JlaboparopHbie pabOTHI * JP 7
«Crpoenne ITpakTHUYeCcKHe 3aHATHS, B TOM YKCle B (JOPME NPAKTHIECKON MOATOTOBKH % JIP 10
Bceenenoin» KonTponbHbIe paboThI *

Koncynpranus 1

DK3aMeH 6

Bcero: | 144
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3. YCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI YYEBHOM
JUCHMUILIAHBI

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePUAIbHO-TEXHHYECKOMY
ol0ecrnevyeHn 10

Peanmuzanus yuyeOHOM JUCHMIUIMHBI TpeOyeT Haaudus ydeOHOro kaOWHeTa
€CTECTBEHHOHAYYHBIX JTUCITUTLINH.

O6opynoBanne yueOHOro KabuHeTA:

Kowmrekt yaeOHO-MeTomnueckoi JokyMeHTauu. Crnenuain3upoBaHHas yueOHas
MeOeb: CTOJ MpenoaaBaTes, CTyJ MPEnoAaBaTesl, CTObI ISl CTYJACHTOB, CTYIbs
JUISl CTYZEHTOB, KJIaCCHAsl JIOCKA.

PabGouass mporpamma MokeT OBITh peajgn30BaHa C MPUMEHEHUEM Pa3IMYHbIX
00pa3oBaTeNbHbIX TEXHOJIOTH, B TOM YHCJIE C NMPUMEHEHHEM JIUCTAaHIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTHIA U 3JIEKTPOHHOIO 00YUYEHUS.

3.2. UndpopMannoHHOe obecnevyeHne o0yueHms :

nepeueHb Y4eOHbBIX M3IaHWM, SJIEKTPOHHBIX W3JIaHUH, SJIEKTPOHHBIX U MHTEepHET-
pecypcoB, 00pa3oBaTeIbHBIX TIATHOPM, JIEKTPOHHO-OMOIMOTEUHBIX CUCTEM, BEO-
CHUCTEM [Jii OpTaHMW3alliyd JHUCTAHIIMOHHOTO OOYYeHUS U YOPABJICHUS UM,
WCITOJIb3yeMbIe B 00pa30BATEIIBHOM IMPOIECCE KaK OCHOBHBIE W JOTOJHUTEIHHBIC
VMCTOYHHKH.

OCHOBHbIE HCTOYHHUKH:

1. ®dusuka: 0a30BbIl ypOBEHB: YUYEOHHK JUIsi 00pa30BaTEeNbHBIX OpraHU3aluH,
peann3yroumx oOpazoBarebHbIe IPOrpamMMBbI CpEIHEero
npodeccuonanbHoro odpaszopanus / H.C. Ilypeimea, H.E. BaxeeBckas,
H.A. Ucaes, B.M. Hapyrun —M.: IIpocsemienue, 2024. — 512 c.: un., 2 1. us.
uil.

2. ®usuka: 0a30BBIA YpOBEHb: NPAKTUKYM IO PEIICHUIO 3aJad: ydeOHoe
nocobue, pa3paboTaHHOE B KOMILJIEKTE ¢ YUeOHHKOM /i1 00pa30BaTeIbHBIX
OpraHu3zalii, peanu3ylnMxX o00pa3oBaTelbHbIEe MPOTrpaMMbl CPEAHETO
npodeccuonansuoro odbpazoanus/ H.C. IlypeimeBa, H.E. BaxeeBckas,
J.A. Ucaes, B.M. YUapyrun —M.: [IpocBeiienune, 2024. — 236 c., [4] c.: un

JlonoTHUTEIbHbIE HCTOYHUKH:

1. Jmutpuena B.®. ®usuka 1ia npodeccuii U crennaibHOCTEH TEXHUYECKOTO
npoduist: y4eOHUK 71 00pa30BaTENbHBIX YUYPEKICHUU cped. mpod.
obpazoBanus. — M., 2014.

2. Qmutpuea B.®. ®usuka aisa npodeccuii U cnenuaibHOCTEH TEXHUYECKOTO
npoduns. COopHuk 3amgad: yueOd. mnocoOue s 00pa3oBaTEIbHBIX
yupexJIeHu# cpe. npod. oopazoBanus. — M., 2014.

3. ImutpueBa B.®., Bacumber JIL.U. ®usuka pna npodeccuit u
crienuagbHOCTeW TexHuueckoro npoduis. KontposbHble MaTepuansl: yueo.
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nocooust sl yupexaeHuid cpen. npod. odbpazoBanusa / B.D.JImutpuena,
JI..BacunbeB. — M., 2014.

4. Imutpuena B.®. ®usuka a1t mpodeccuii u crielnaibHOCTEN TEXHUYECKOTO
npoduss. JlabopaTopHBIM NPaKTUKYM: ydeO. MOCcoOus sl YUPEKIACHUN
cpea. mnpod. odOpazoBanus / B.D.JImutpuea, A.B. Kopxyes, O.B.
Myprazuna. — M., 2015.

5. Imutpuena B.®D. ®uzuka nis npodeccuit U cnenuaibHOCTe TEXHUYECKOTO
npouIIst: AIEKTPOHHBIN y4e0.-METOJl. KOMIUIEKC IJii 00pa3oBaTeIbHBIX
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

6. JImutpuena B.®. ®usuka 1ia npodeccuii U criennaibHOCTENH TEXHUYECKOTO
npoduis: 3MEeKTPOHHOE yueOHOe H3JaHHe (MHTEPAKTUBHOE SJIEKTPOHHOE
NPWIOKEHUE) IS 00pa3oBaTeIbHBIX  YUPEKIASHUH  cpea.  mpod.
obpazoBanus. — M., 2014.

7. OmutpueBa B.®., Bacumber JIL.U. ®usuka qgna npodeccuit u
CHEIUATBLHOCTEN TEXHUYECKOro MPOQMIIs: METOIUYECKUE PEKOMEHAIUU:
MeToJ1. mocodue. — M., 2010.

8. KacesinoB B.A. UmmtoctpupoBanHsiii atiac no ¢usuke: 10 kimace.— M.,
2010.

9. Kaceano B.A. UmmoctpupoBadHbiii atiac no ¢usmke: 11 kmace. — M.,
2010.

10.Tpodpumona T.U., dupcoB A.B. ®uzuka mist mpodeccuii 1 CrernuaibHOCTEeH
TEXHUYECKOTO U €CTeCTBEHHO-Hay4YHOTro npoduieii: COopHuUK 3amad. — M.,
2013.

11.Tpodumona T.U., ®upcos A.B. ®usuka ans npodeccuii U crienuaibHOCTER
TEXHUYECKOTO U €CTECTBEHHO-HAay4YHOTO nipoduiieii: Pemenns 3amad. — M.,
2015.

12. Tpopumona T.1., dupcor A.B. ®uszuka. CipaBounuk. — M., 2010.

13.Dupcor A.B. ®usuka 15 npodeccuii U CrenuaibHOCTEH TEXHUUECKOTO U
€CTECTBEHHO-HAYYHOr0 mpoduiiei: y4yeOHUK 1t 00pa3oBaTeNIbHBIX
yapexeHuit cpea. npod. oopazosanus / nmoa pea. T.M. Tpopumosoit. — M.,
2014.

14.®uzuka: yueoHoe nocodue qis CI10 /Ponuonos B.H.- 2-e u3a., ucnp. u
not. - M.: M.: FOpaiit, 2017 — 295 c.

15.Koncturyuusa  Poccuiickoit  @enepauuu  (IpUHATa  BCEHAPOIHBIM
rojocopanueM  12.12.1993) (¢ ydyeroM TONPABOK, BHECEHHBIX
dbenepabHBIMA  KOHCTHTYIIMOHHBIMH 3akoHamMu P® o mompaBkax K
Kouncturymuu P® ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-®K3) // C3
P®. —2009. — Ne 4. — Cr. 445.

16.®enepanbubiii 3akoH oT 29.12. 2012 Ne 273-®d3 (B pen. denepambHbIX
3akoHOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013
Ne 170-®3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMU
denepanbHbiM 3akoHOM OT 04.06.2014 No 145-03) «O6 obpa3oBaHUM B
Poccuiickon denepanum.
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17.Ilpuka3 MunucrepctBa oOpa3zoBanusi U Hayku P® «OO0 yTBepkIeHUU
dbenepalbHOr0 roCyJIapCTBEHHOTO 00pa30BaTENIbHOIO CTAaHIAapTa CPEJAHEro
(mosmHorO) OOIIEro oOpa3zoBaHUs» (3apeructpupoBaH B MuHiocte PO
07.06.2012 Ne 24480).

18.1lpukaz Mwunobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3menenni B Ilpukaz3 MunucrepctBa o0pa3zoBaHus U Hayku Poccuiickoit
Oeneparun ot 17.05.2012 Ne 413 “O0 yrBepxkiaeHun (QeaepabHOro
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CpeAHero (IOJIHOTO)
o01rero oopa3oBaHus .

19.ITucemo [lemaprameHTa rocyAapCTBEHHOW MOJUTHKU B cepe MOArOTOBKHU
pabouux kanpoB u IO Munobpuayku Poccun ot 17.03.2015 Ne 06-259
«PexomMeHmaMm TO  OpraHu3aldy  TOJIYYE€HUS  CPEAHEro  OOIIero
o0Opa3oBaHHs B Mpejesiax OCBOEHHUS 00pa30BaTEIbHBIX MPOTPaMM CPEIHETO
npodeccCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 00pa3oBaHUs
c yueroM TpeOoBaHUl (perepanbHBIX TOCYIapCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHAAPTOB W TMOJy4aeMol mnpodeccud WU CHEUaIbHOCTU CPEAHETO
po(ecCHOHATILHOTO 00pa30BaHUs.

20.Denepanbhbiii 3akoH oT 10.01.2002 No 7-®3 «O06 oxpaHe OKpyKarolie
cpeas» (B ped. ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 PD. — 2002. —
Ne 2. — Cr. 133.

21.®wuzuka: yueOnoe nocooue/O.M.Tapacosa — M.: @opym, HUL] UHDPA-
M,2016

22.®wuzuka. ba3osslit ypoBens. 10 knacc.: yueOuuk/Kacesnos B.A. — 6-e u3f.,
crepeorurtt. - M.: [Ipoda, 2019 — 272 c.

23.®u3zuka. ba3osslit ypoBens. 11 knacc.: yueOuuk/Kacesinos B.A. — 6-e u3f.,
crepeotutt. - M.: [Ipoda, 2019 — 272 c.

DJIeKTPOHHbIE U31aHN (3JIEKTPOHHbIE PeCypcChl):

HHTEpHET — NCTOYHUKU

www.fcior.edu.ru (denepasibHbBIM IEHTP nH(pOpMaIIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB).

wwww.dic.academic.ru  (Akagemuk. CrmoBapu W SHIHUKIIONEANH).

www.booksgid.com  (Books Gid. DOnexkTpoHHass  OMOMMOTEKA).
www.globalteka.ru (I'moGanreka. I'nmoGanbHas OHOIMOTEKA HAYYHBIX
pPECYpPCOB).
www.window.edu.ru (EnuHoe oxHO jgocTyma K 00pa3oBaTeIbHBIM
pecypcam).

www.st-books.ru (JIyumas yaeOnast mureparypa).
www.school.edu.ru (Poccutickuii o6pazoBarenbHblii mopTaji. JloCTymHOCTb,
Ka4yecTBO, 3P(HEKTUBHOCTH).

www.ru/book (DnexTpoHHas OubMoTeuHas CHUCTEMA).
www.alleng.ru/edu/phys.htm (OOGpazoBatenbHbie pecypchl MHTepHeTa —
duznka).
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www.school-collection.edu.ru (Enunas KOJUIEKLIUS (G POBBIX
00pa3oBaTeNIbHBIX PECYPCOB).

https//fiz.1september.ru (yueOHO-MeTOMUECKas TazeTa « DU3UKAY).
www.n-t.ru/nl/fz (HobGenerckue Jaypearsbl o busuke).
www.nuclphys.sinp.msu.ru (S nepHuas dbusuka B HNHuTtepHere).
www.college.ru/fizika (IlonrotoBka xk EI'9).

www.kvant.mccme.ru  (HAyYHO-TIOMYJISIPHBIA  (U3UKO-MaTEMaTHUECKUIA
xKypHai «KBaHT»).

www.yos.ru/natural-sciences/html  (ecTecTBeHHO-HAy4YHBIH IKypHAT IS
Mostoaexu «IlyTe B HayKy»).

https://resh.edu.ru Poccuiickas 3aeKTpOHHAs IIIKOJIa
https://www.yaklass.ru SKnacc. Bugeoypoku u TpeHaxEpHI.
https://school-collecion.edu.ru Enunas kosnekmus nudpoBbix 00pa3oBaTeIbHBIX

pecypcoB
https://interneturok.ru MaTepHeT ypok. bubnuoreka BuaeoypoKoB.

udpoBas odopazoBarteabHas cpeaa CIIO PROFoopa3zoBanue:

Yakak, A. A. ®usuka : yuebHoe nocooue aisa CIIO / A. A. Yakak, C. H. Jleryra.
— Caparos : [Ipodo6pazoBanue, 2020. — 541 c. — ISBN 978-5-4488-0667-4. —
TexcT : BIEKTPOHHBIM // DIEKTPOHHBIM pecypc NudpoBoil 00pa3oBaTENbHON
cpeasr CITO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/92191
(mata oOpamenus: 05.09.2020). — Pexum goctyma: mans  aBTOPHU3UD.
MIOJIb30BATENIEN

DJIEKTPOHHO-0U0JINOTEYHAS CHCTEMA:
IPR BOOKS - http://www.iprbookshop.ru/78574.html

Beb-cucTremMa 111 opraHu3anum JUCTAHIIMOHHOTO 00yYeHNsl M yIIpaBJIeHusl
HM:

Cuctema qucraniiionHoro ooydenuss OI'AIIOY «AnekceeBCKU KOS
http://moodle.alcollege.ru/
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOIA
T CTUTIIAHBI

KoHnTposib M omeHka pe3yJbTaToB

OCBOCHHS Yy4eOHOW NHUCIIMIUIMHBI

OCYIICCTBIACTCA IIPCIIOJAABATCICM B IIPOHCCCE IPOBCACHUA TCOPCTHUYCCKHUX U

IIPAKTUYECKUX 3aHATUN, JK3aMEH.

Pe3yabTaThl 00y4eHUus
(ocBOeHHbIE yMEHMSI, YCBOCHHbIE 3HAHMS),
C Y4€TOM JIMYHOCTHBIX Pe3yJ1bTATOB

@opMbI 1 METOAbI KOHTPOJISI U
OlIEHKH Pe3yJbTATOB 00y4eHusI

B pe3ynbrate OCBOEHUS IUCIUILIMHBI
00yYaIOIINIICS A0JI7KEeH 3HATD:

® CMBICT  TIOHATUH:  (U3HUECKOE
SIBJIEHWE,  TUIOTEe3a,  3aKOH,  Teopus,
BEIIECTBO, B3aUMOJCHCTBUE,

AJIEKTPOMArHUTHOE TIOJIe, BOJHA, (OTOH,
aToM, aTOMHOE€ SApPO, HOHU3UPYIOIIHE
U3JIyYCHUS,

e cMbICI  (UBMYECKUX  BEJIUYUH:
CKOpOCTb, YCKOPEHHUE, Macca, Cujia, UMIYJIbC,
paboTa, MexaHW4YeCKas DHEPTusl, BHYTPEHHSS
9HEPrus, aOCOJIOTHAS TeMIIepaTypa, CpeaHss
KMHETUYECKasi SHEpPrusi 4acTull BEUIECTBA,

KOJIMYECTBO  TEIUIOTHI,  AJIEMEHTapHbIN
AIIEKTPUYECKUN 3apsiz;
® CMbICI bu3IIecKnx 3aKOHOB

KJIAaCCUYECKOM  MEXaHUKH,  BCEMHUPHOTO
TATOTEHUS, COXPAHEHUSI SHEPTHH, UMITYJIbCa
U DJIEKTPUYECKOTO 3apsaa, TePMOJANHAMUKH,
3NIEKTPOMArHUTHON VHIYKIUH,
doTtorpdexra;

® BKJIAJ] POCCHUHCKUX M 3apyOeKHBIX
YUEHBIX, OKa3aBIIMX HaWOOJbIlee BIUSHUE
Ha pa3BUTHE (DU3HUKY;

B pesynbrare 0CBOCHHS AUCITUTIIIAHBI
00yYaIOIIHNIICS H0JI7KEH YMeTh:
® IPOBOJUTH HaOIIOCHYS,

DKCcnepTHOE HAOMIOACHUE U OlIEHKA
IIPU BBITTOJTHEHUHU MTPAKTUYECKON
paboTHI.

[IpoBepka 1OMaIIHETO 3a1aHMUS.
TectupoBanue.

Y CTHBIN ¥ MHCbMEHHBIN OIPOC.
OK3aMeH.

DKcIepTHOE HAOIIOICHHUE U OI[CHKA
IIPH BBITIOJTHEHUH MMPAKTHICCKOM
paboTHI.
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MIJIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTBHI,

® BBLIJBUIaTh THUIIOTE€3bl M CTPOUTH
MOJICIIH,

® MPUMEHSATH MOJIyYEHHBIE 3HAHUSA MO
¢usuke 1151 OOBSICHEHUA pPa3HOOOPA3HBIX
(U3UYECKUX SIBICHHUIN U CBOWCTB BEIIIECTB;

® IPAKTHYECKH UCIOJIb30BaTh
¢du3nueckue 3HaHUS;

® OLICHUBAThH JOCTOBEPHOCTh
€CTECTBEHHO-HAYYHON HH(POpMAIIHH;

® LCIIOJb30BAThH npUOOpETECHHBIE

3HAHMSI W yMEHHUS  JJIsl  pelieHus
MPAKTUYECKUX 3a7a4 TMOBCEIHECBHOU XU3HH,
oOecrieyeHuss OE30IIACHOCTH COOCTBEHHOM
JKU3HH, panoHaIBHOTO
TIPUPOIOTIOIH30BAHHUS " OXpaHbI
OKPYIKaIOIIEH CPe/Ibl.

® OIHCHIBATh U OOBSCHATH (DU3HUYCCKHE
SBJICHUS W CBOMCTBA TEJI: CBOMCTBA TIa30B,
JKHUIKOCTEHN u TBEPbIX TEII,
AJIEKTPOMATHUTHYIO WHYKITUIO,
pacnpocTpaHEHUE AIIEKTPOMATHUTHBIX BOJIH;
BOJTHOBBIC CBOWMCTBA CBETa; W3IY4YCHHUE U
HOTJIOIEHUE cBeTaaToMOM; (hoTO3(h(DEKT;

® OTVIMYaTh THIOTE3bl OT HAYYHBIX
TEOpUH;

e jejlaTh  BBIBOALI HA  OCHOBE
AKCIIEPUMEHTAIBLHBIX JaHHBIX;

® TIPUBOANTH PUMEDHI,
[IOKA3bIBAIOIME, YTO: HAOIMIOAEHHSI W
DKCIIEPUMEHT  SIBJIAIOTCSI  OCHOBOHM ISt
BBIJIBHOKCHUS THIIOTE3 M TCOPHUH, TTO3BOJISIOT
IPOBEPUTh  HWCTHHHOCTH  TEOPETUYECKHX
BBIBOJIOB,  (¢u3Mueckas  Teopus  JaeT
BO3MOKHOCTbH 0OBSICHATH W3BECTHBIE
SBJICHWSI TIPUPOABI M HAydHbIC (DAKTHI,
MIPEICKA3hIBATh CIIIe HEU3BECTHBIC SBIICHNUS,

® TIPUBOAWTH MIPUMEPHI
MPAKTUYECKOTO UCIIONH30BAHUS (PU3NUECKHUX
3HAHWI:3aKOHOB MEXaHUKH, TEPMOTUHAMHUKHN
U DJICKTPOJWHAMHUKH B  DHEPICTHKE;
pa3sIMYHBIX  BHJIOB  3JICKTPOMArHUTHBIX
W3IIy4CHUH  JUISI  Pa3BUTHSA  paguo |
TEJICKOMMYHUKAIIMIA, KBAHTOBON (U3WKU B

[IpoBepka TOMAIIHETO 331aHMUS.
TectupoBaHue.

Y CTHBIN ¥ TMCbMEHHBIN OIPOC.
DK3aMeH.
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CO3/IaHUU SITICPHON SHEPTEeTHKH,JIa3€POB;

® BOCIpMHMMATh M HAa  OCHOBE
MOJyYEHHBIX ~ 3HAHUM  CaAMOCTOSITENIHHO
OLICHHMBATh MH(OPMAIIHMIO, COAEPKAIIYIOCS B
coobmenusix CMMU, Wntepuere, Hay4HO-
HOMYJISIPHBIX CTaThsIX.

® IPUMEHSATH [OJIyYCHHbIE 3HAHUSA
JUTS pelieHus: GU3NUECKUX 3a/1ay;

® OMpeAeNATh XapakTep (PU3NIECKOTO
npoiiecca 1o rpaduky, Tadnuie, Gopmyie;

U3MEPATh PAN (QU3HUECKUX BEIUYUH,
NPEJCTaBIsIsl  Pe3yJabTaThl H3MEpPEHUN C
Y4ETOM HX MOIPEIIHOCTEN.
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