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Pabouas mporpamma pa3paboTaHa Ha ocHOBE TpeOoBaHHI DenepanbHOTO
roCyapCTBEHHOr0 00pa30BaTENbHOIO CTaHJapTa CpPeIHero oOLero oopa3zoBaHus
(®IoC COO0), yrBepxaeHHoro npukazom Munoopuayku Poccum ot 17.05.2012
No 413 (c usmMeHeHUsIMH U JOomOJHEHUsIMU OT: 29 nekabps 2014 r., 31 nexabps
2015 1., 29 urons 2017 r., 24 centsi6ps, 11 nexadbps 2020 r., 12 aBrycra 2022 1.);
nojoxkeHnit denepanbHONM 00pa30BaTEIbHOM MPOTPAMMBbI  CPEIHETO  OOIIEro
oOpa3zoBaHus, yrBepxkaeHHoW [Ipukazom Munucrepcta npocperieHus PO ot 23
HOs10pst 2022 1. Ne 1014.  denepasibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
cTraHgapta cpemnero mnpodeccuoHanbHOro oo6bpazoanus (PI'OC CIIO) mo
cnermansHocTH  10.02.05 OOGecneuenne wHGOPMAMOHHONW — 0€30MaCHOCTH
ABTOMATU3UPOBAHHBIX CHCTEM, YTBEPXKIACHHOTO TpPHUKa3oM MUHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoit ®eneparuu ot 9 nexadbpst 2016 roma Ne 1553
(3apeructpupoBan MuHuctepctBom tocturiuu  Poccuiickoit ®depepanuu 26
nekabpst 2016 rona, peructpannoHubiid Ne 44938).

Pa3pabotunk:
®enocoBa H.b., npenogasarens OI'AIIOY «AnekceeBCKUN KOJIIETAK
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1. MACIHOPT PABOYEM [TIPOTPAMMBI YYEBEHOM JACHUIIJINHBI
dusuka

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

Pabouas mporpamMmma yueOHOW MUCIUTIIMHBI SBIISETCS YaCTHIO MPOTPAMMBI
NOATOTOBKM  CHELUUAIMCTOB cpeaHero 3BeHa B cooTBerctBuM ¢ PI'OC
cnermansHocTH CITO 10.02.05 ObGecneuenrne WHPOPMAIMOHHON 0OE30MACHOCTH
aBTOMATHU3UPOBAHHBIX CHCTEM.

1.2. Mecto yueOHOH nucuuiuiniabl B cTpykrype ITICC3:

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

1.3. Heau wu 3agaum y4eO0HOl JAUCHUILVIMHBI — TpeOOBaHMS K
pe3yJibTATaM OCBOEHMS y4eOHOM JUCHUTIITUHBI:

Heabio peanuzanmum pabGoyeil mnporpaMmbl  SIBJSIETCS  OCBOCHHE
coepxkaHusl JUCIUIUTMHB DU3NKA U JTOCTUKEHUE OOYJAIOIIMMUCS PE3yJIbTaTOB
U3YyYEHHUS B COOTBETCTBUU C TpeboBaHusiMu, yctaHoBieHHBIME OT'OC COO.

Coneprxanue mporpamMMbl 001Ieo0pa3zoBaTeIbHON nucUIuIiHb Ou3nka
HAIPaBJICHO HA JOCTIKCHHE CIEAYIONINX HeJe:

¢ (opmupoBaHue y 00yUaIOMNUXCS YBEPEHHOCTH B IIEHHOCTH O0pa30BaHUs,
3HAUUMOCTU (PU3MYECKUX B3HAHMM [JI1 COBPEMEHHOTO KBAIU(PUIIMPOBAHHOIO
CIEIUAJIMCTAa MPU OCYIIECTBICHUH €ro NpodhecCuOHaNbHOU NeATeIbHOCTH;

e (opmupoBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

e OBlaJicHUEe  crenupuIecKou CHUCTEMOU (bu3nYecKux  TMOHATHM,
TEPMHUHOJIOTUEN U CUMBOJIMKON;

® OCBOCHHUE OCHOBHBIX (DH3NYECKUX TEOPHUH, 3aKOHOB, 3AKOHOMEPHOCTEH;

® OBJAJICHHE OCHOBHBIMM METOJAAMH HAy4YHOTO T[IO3HAHUSI TPHUPOIBI,
UCIIOJIb3yeMbIMH B (u3uKe (HAOII0JeHUEe, ONMHMCAaHUe, U3MEPEHHUE, BBIIBU)KEHUE
TUIO0TE3, IPOBEACHUE SKCIIEPUMEHTA);

® OBJAJICHHEC YMECHHSIMHU 0OpabaThIBaTh JaHHBIC DKCIIEPUMEHTA, OOBSICHATH
MOJIYYCHHBIC PE3yJbTaThl, yCTAHABIMBATH 3aBUCUMOCTH MEXIY (HU3NIECKUMU
BETMYMHAMU B HA0JIFOTAEMOM SIBJICHHUH, JIEJIaTh BHIBOIBI,

e (opmupoBaHue yMeHHs pemaTh (HU3UYECKHE 3aJladd Pa3HBIX ypPOBHEU
CJI0’KHOCTH;

® pa3BUTHE NO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYaJIbHbBIX U TBOPUYECKHUX
CIOCOOHOCTEH B TIpoliecce MPUOOPETEHUSI 3HAHUM C MCIIOIB30BAHUEM Pa3IMYHBIX
WCTOYHUKOB HWH(MOpPMAIMU W COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH;
yMeHHH (POpMyIHpOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIMIO 10 OTHOIIEHHUIO
K (pu3udeckoit nHGOpMaIINH, TTOTyIaeMOU U3 Pa3HBIX UCTOUYHUKOB;

® BOCIIUTAHUE YYBCTBA TOPJIOCTH 32 POCCUUCKYIO (PU3NUECKYIO HAYKY.

OcBoenue kypca O/l «®Dusuka» npeanonaraet peieHrue ciaeayomux 3a1au:

e npuoOpereHue 3HaHUN O GQyHAAMEHTAIbHBIX (U3NYECKUX 3aKOHAaX,
JeXalluX B OCHOBE COBPEMEHHOW (U3MYECKOW KapTUHBI MUpa, MNPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOLECCOB, O Hauboiee
BaKHBIX OTKPBITUSAX B 00JaCTH (DU3UKH, OKA3aBIIUX OMPEICISIONIee BIMSIHUE Ha
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pa3BUTHE TEXHUKU U TEXHOJIOTUH;
® 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,
NPOM3BOJCTBEHHBIX M TEXHOJOTUYECKUX TMPOILIECCOB, MPUHIMUIOB JCUCTBUSA
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 IMO3HAHMS 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 YCIEHUIHOMY OCBOCHHMIO JUCUUIUIUH U
MoayJell mpodeccHoHaNbHOrO LHUKIA: (OpMUPOBAHHE y HMX YMEHHH U OMbITa
NEeATEIbHOCTH, XapaKTepHbIX Mg mpodeccuil / MOMKHOCTEH CllyXallluX WId
CHEIUAIbHOCTE, TMOoMy4aeMblX B  MOpodecCHOHAIbHBIX  00pa30BaTENbHBIX
OpraHMU3aIMsIX;

® MOArOTOBKa K (OPMHUPOBAHMIO OOHIMX KOMIIETEHIMH OyAymiero
CHEIHMAIMCTa: CaMOOOpPa30BaHMsI, KOMMYHHUKALIUM, TPOSIBICHUS TPakKIAAHCKO-
NaTPUOTUYECKON MO3ULMH, COTPYAHUYECTBA, PUHATUS PEIICHUM B CTAHAAPTHOU
U HECTAaHJApPTHOM CHUTyalUsiX, TMPOEKTUPOBAHUS, NPOBEACHUS (PUHMUECKHUX
u3MepeHuit, 3PEGEeKTUBHOTO U  0E30IacHOr0  HCIMOJb30BAHUS  PA3JIUYHBIX
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, MEXaHWYECKash SHEPrusi, BHYTPEHHsS HHEprus, 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, (poToddhPexTa;

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



B pe3ynpTaTe 0OCBOCHMS TUCIUIINHBI 00YYarOIIUNACS A0J2KeH YMeTh:

® IIPOBOAMTH HAOJIIOJIEHUS, INIAHUPOBATh U BBINIOJIHATH SKCIIEPUMEHTHI,

® BbIIBUraTh TUIIOTE3bl U CTPOUTH MOJIENH,

® IPUMEHATH TOJyYEHHBIE 3HaHUSA N0 (U3MKEe g OOBICHEHHS
pa3HOOOpa3HBIX (PU3UUECKUX SBJIICHUN U CBONCTB BEIECTB;

® IIPAKTHUYECKH MCIOJIb30BaTh (PU3NUYECKUE 3HAHUS;

® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(pOpMaLuy;

® UCIOJB30BaTh NPHUOOPETEHHBbIE 3HAHWA W YMEHMs JUIS PELICHMS
NPAaKTUUECKUX 3a7a4 [OBCEJAHEBHOM JKM3HHM, oOecreueHusi 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,
pacnpoCcTpaHEeHUE EKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA CBETA; U3IyUYEHHE U
TMIOTJIOIICHHE CBeTaaTOMOM; (poTOd(hPeKT;

® OTJIMYATh I'MIIOTE3bI OT HAYYHBIX TEOPUH;

® JenaTh BBIBOJIbI HA OCHOBE SKCIIEPUMEHTABHBIX TaHHBIX;

® IIPUBOJIUTH NPUMEPHIL, IOKA3BIBAIOIINE, YTO: HAOIIOAEHUS U SKCIIEPUMEHT
SBIIIIOTCS OCHOBOM I BBIIIBUYKEHUSI TMIIOTE3 U TEOPUid, MO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETHUYECKHX BBIBOJOB; (U3MUecKas TEOpHUs IAeT BO3MOYKHOCTb
OOBSACHATH U3BECTHBIC SIBJICHMSI IPUPOJBI U HAayuyHbIe (PAKThI, 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
TEJIEeKOMMYHHUKALIMH, KBAaHTOBOW (U3WKH 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
aucauIJInMHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOoBe PI'OC COO

Oco0oe 3HaueHne AUCHUIUIMHA uMeeT npu popmupoBanun OK:

OK 1. Broibupate cnocoObl pemieHus 3anad  NpoQeccHOHATbHON
NESITEIbHOCTH, TPUMEHHUTEIBHO K Pa3IMUYHBIM KOHTEKCTaM.

OK 2. OcyuiecTBasTh MOUCK, aHAIW3 W HHTEPIpPETalrio HWH(GOpMaLUH,
HEOOXOMMOM I BBHIIOTHEHHS 33734 IPOo(eCCUOHATBLHON AeSITebHOCTH.



OK 4. PaGoTath B KOJUIEKTHBE ¥ KOMaHJI€, 3(PPEKTUBHO B3aMOIEHCTBOBATh
C KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU.

OK 5. OcymecTBiusiTe YCTHYHO M IHCBMEHHYIO KOMMYHMKAILMIO Ha
rOCyJJapCTBEHHOM $I3bIKE C YYETOM OCOOEHHOCTEM COLMAIBbHOIO U KYJIBTYPHOI'O
KOHTEKCTA.

OK 7. IIposiBiATh IPaKJAaHCKO-NTATPUOTUYECKYIO NO3ULINIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE  IIOBEACHME HA  OCHOBE  TPAJULHUOHHBIX
0OIIeYeIOBEUECKUX IIEHHOCTeW, MPUMEHATh CTaHAAPThl AHTHUKOPPYILUOHHOTO
IIOBEJICHMS.

1.4. TlnanumpyeMmble JIMYHOCTHbIE pPe3yJIbTAaThl OCBOEHUsI Ppaldouei
NPOorpamMMmsl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI yBaXXEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K (OpMUPOBAHUIO B
CETEBOW CpeJie IMYHOCTHO U NPOPECCUOHATBHOIO KOHCTPYKTUBHOTO «IU(POBOTrO
cruenay.

JIP 7. Oco3Haromuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXKAIOIINUKA COOCTBEHHYIO M UYKYH YHUKAJIBHOCTh B Pa3IMYHBIX CUTYaLMsIX, BO
Bcex opmax u BUAAX AESITEIbHOCTH.

JIP 10. 3abotsamuiicss 0 3alUTe OKpPYXKAKOIIEH cpeabl, COOCTBEHHON H
qyKOi O€30MaCHOCTH, B TOM YHUCIIe HU(POBOI.

1.5. Kosiu4yecTBO 4acoB HAa OcBOeHHMe padoyeil mMporpaMMsbl y4eOHOIO
npeaMera:

MaKCUMaJbHOW Yy4eOHOM Harpy3ku oOydaromierocst - 144 uaca, B TOM
YuCle: ayIUTOpPHOW y4eOHOW paboThl oOywaromierocss - 126 4acoB, W3 HUX B
dbopMe mpakTHIEeCKOH MOATOTOBKY — 42 Yaca; B TOM YHCIIE IPAKTHUECKUX 3aHATHI
- 12 yacoB; KOHCyJIbTaLIM - 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 NMPaKTHYECKOH MOATOTOBKHU 42
B TOM YHCJIE:
JIEKIUOHHBIE 3aAHATHS 114
nabopaTopHbIE PabOTHI
MPAKTUYECKUE 3aHITHUS 12

KOHTPOJIbHBIE PabOThHI

CamocrosiTesibHas paboTa o0yuarierocs (Bcero) *
B TOM UHUCIJIC.

KoHcynpranmumu 12

IIpome:kyTouHas arrecTaums B popMe 9K3aMeHd 6




2.2. TemaTu4ecKuH NJIAH U COAEPKaAHUE Y4eOHOU AUCHUIIMHBI PU3nKa

HaumenoBanue | Conepxanue yueOHOro MaTepuana, sabopatopusie padotsl u [lpaktuueckue 3ausatus, B ToM | OOBbeMm Konpr
pa3zenoB U TeEM yucie B (popMe NPaKTUIECKOM MOATOTOBKH, CAMOCTOATENIbHAS paboTa 00ydaroInXCcst 4acoB JMYHOCTHBIX
pe3yJIbTaToB,
bopMHUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT
IPOTrPaMMBI
1 2 3 4
Beenenue. Copneprxanue yueOHOTo MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 2/2 OK10OK2O0OKS5
®dusuka u 1 Hayunpiii meron mno3Hanust mupa. B3auMmocBszp Mexnay QU3MKOH W IpyrUMH JIP 4
METO/bI €CTECTBCHHBIMH HaykamMu. MeTObl HAy4HOTO HCCICIOBaHUS (DU3UUCCKUX SIBICHUIA. | 2/2 JIP 7
HAaY4YHOTO [TorpemHocTy w3MepeHUN (PU3NUYECKHX BEIMYMH. MOJCIUpOBaHUE SBICHUN U
MO3HAHUSI. IPOIIECCOB MPUPOABL. 3aKOHOMEPHOCTh M CIy4yailHOCTb. ['paHUIBI NTPUMEHHUMOCTH
¢u3nueckoro 3akoHa. Pu3znyeckre TEOPUU U NPUHLIUI COOTBETCTBHSIL.
JlaGopaTopHbie paboThI *
[IpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOM ITOATOTOBKH *[*
KonTponbHbIe paboThI *
CamocrosiTenbHas paboTa 00yJaromuxcs *
Posb 1 mecTo Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOI MOATrOTOBKU 2/2 OK1O0OK2OKS5
¢u3uku B 1 Ponb 1 MecTo ¢pu3nKK B GOPMHUPOBAHNU COBPEMEHHON HAYYHOM KapTHHBI MUDa, B JIP 4
hopMupoOBaHUHT MPAKTUYECKON AeSITeNbHOCTH JTtoiei. PU3nKa 1 KyJabTypa. 3HaueHue GU3NKU npu 2/2 JIP 7
COBPEMEHHOMU ocBoeHnHu npodeccuit u cnennanbHocter CII1O0.
HayJHOI JlabopaTopHbIe pabOTHI *
KapTHHBI MUDA. [IpakTHyeckue 3aHATHS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Paznen 1.
MexaHuKa.
Tema 1.1. Copneprkanue yueOHOTo MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/2 OK20OK40KS5




[Ipenmert n 1 Kunematnyeckne XapakTepUCTUKM MEXAHUYECKOrOo JBIXKEHUA. Mopaenn Ten u JIP 4
3a/1auun JIBUKEHUM. 2/2 JIP 7
KJIACCUYECKOMN JlaboparopHblie pabOThI *
MEXaHHUKH. [IpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 1.2. Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
JBm>xenue Tena. 1 PaBHOYCKOpEeHHOE MIPSMOIMHEHHOE IBMIKEHHE, CBOOOAHOE MajcHHuE. JIBMKeHue Tena, JIP 4
OpOILICHHOTO TOA YIJIOM K TOPHU30HTY. JIBH)KEHHE TOYKM TO OKpyxHOCTH. | 2/0 JIP 7
[ToctynarensHoe 1 BpamareiabHOE ABM)KEHHUE TBEPJIOTO Tea.
JlaboparopHbie pabOTHI *
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOM IMOATOTOBKH *[*
KonTponbHbIe paboThl *
Koncynpranus 1
Tema 1.3. Copneprkanue yueOHOT0 MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 2/2 OK20OK40KS5
B3aumoneiicteue | 1 [Mpunnun cynepro3uiuu cuil. MHepimanbHas cucTeMa OTCueTa. 3aKOHBI MEXaHWKH | 2/2 JIP 4
TeJ. 3aKOHbI Hsrorona. JIP 7
MEXaHUKU JlaGopaTopHble paboThI *
HeroTona. [TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B OopMe MPAKTHUECKOU IMOATOTOBKH *[*
KonTponbHbIe paboTh *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 1.4. Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/2 OK20OK40OKS5
Cwuinbl B mpupoge. | 1 Cuna TSKECTU U CHJIa BCEMHPHOTO TATOTEHHUS. 3aKOH BCEMUPHOTO TArOTeHUs, ['yKa, JIP 4
cyxoro TpeHus. J[BukeHrne HeOeCHBIX TeNl U MX UCKYCCTBEHHBIX CITyTHHUKOB. SIBJeHus, JIP 7
Ha0II0JaeMbIe B HCMHEPITMAIBHBIX CUCTEMAX OTCYETA. 2/2
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 1.5. Copepxanue yaueOHOro Matepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/2 OK20OK4O0OK5
Nmnynsc Tena. 1 Nmnynbe Tena. Umnynbsc cuiibl. 3aKOH COXpaHEHUs UMITYlbca. PeakTUBHOE ABM)KEHHUE. OK 7
Nmnynbe cuibl. Mexannueckasi paboTa ¥ MOITHOCTb. JIP 4
2/2 JIP 7
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JlaGopaTopHbie pabOThI

[TpakTHyeckue 3aHATHUS, B TOM YHCIIe B (hOpMe MPAKTHUECKOM MO OTOBKH */E

KoHTposibHBIE PabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 1.6. Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/2 OK20OK4O0OK5
OHeprus. 3aKoH 1 Kunernueckas sHeprus. [loTeHunanpHas 3Heprust. 3aKOH COXpaHEHHsI MEXaHUYECKON OK 7
COXPaHECHMSI SHEPIUH. 2/2 JIP 4
MEXaHUYECKOM JlaboparopHbie paboThI * TP 7
OHCPruu. [TpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 1.7. Copepxanue yueOHOro Matepuala, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU 2/0 OK20OK4O0OK5
Pasrosecne 1 VcnoBus paBHOBECHsl TBEPAOTO Tela B MHEPLHMANbHON cHCTeMe oTcyeTa. MoMeHT JIP 4
MaTepHaibHOH cunbl. PaBHOBecHe SKMIKOCTH M Tasa. JIBWKeHMe skuikocTeli n rasos. 3akon | 2/0 JIP7
TOYKH 1 TBEPZIOTO COXpaHEHMs DHEPTHHU B JMHAMHKE KUIKOCTH H Ta3a.
Tena. JlaGopaTopHbIe PabOThI

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

KonTponbHbIe paboThl *

Koncynpranus 1
Tema 1.8. Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/2 OK20OK4O0OK5
Mexanunueckue 1 Ammuintyna, mepuoj, dvacrora, (aza konebanuil. IlpeBpaiieHus >HEpPruu IpH JIP 4
KoJieOaHus 1 KoJeOaHusX. BeIHY)IeHHBIE KOJIe0aHUsI, PE30HAHC. JIP 7
BOJIHBI. 2/2

JlaboparopHbie pabOTHI *

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

KonTponbHbIe paboTh *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 1.9. Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 2/2 OK20OK40OKS5
[Tonepeunsie u 1 \ [TonepeuHble ¥ MPOOJIHHBIE BOJIHBI. 2/2 JIP 4
POJIOJIbHBIC JlabopaTopHblie paboThI * JP 7
BOJIHBI. [IpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E

KoHTposibHBIE PabOTHI

CamocrosTenbHas paboTa 00y4aronmxcs
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Tema 1.10. Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATrOTOBKU 2/0 OK20OK4O0OK5
O0600111EeH1E IO 1 ‘ O60061eHne no pazaeny «MexaHuKa 2/0 JIP 4
pasneny JlaboparopHblie pabOThI * JIP 7
«Mexannkay» [TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKON MOJTOTOBKH */E

KoHTposibHBIE pPabOTHI *

KoHncynpranus 1
Pazgen 2.
MonekynapHas
¢uzuka u
TEPMOJUHAMUKA.
Tema 2.1. Copneprkanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpaKTUIECKOH MMOATOTOBKU 2/0 OK20OK40KS5
[penmer u 1 IIpenMeT U 3aa4u MOJIEKYJIApHO-KuHeTHdeckoi Teopun (MKT) u TepMOAMHAMUKH. JIP 7
3aaaqu AbGcomoTHas TeMmmeparypa Kak Mepa CpeJHed KHHETHYECKOW HHEPIUu TEeIJIOBOTO 2/0
MOJICKYJISIPHO- JIBU>KEHUS 4acTUIl BellecTBa. Mojenb uaeaibHoOro rasza. Jlasinenue raza. Csizp MEXIy
KHHETHYCCKON JIaBJICHUEM U CpEIHEH KUHETUYECKOM DHEpPruedl IOCTYyNaTeIbHOIO TEIUIOBOIO
teopun (MKT) un JIBUYKEHUS MOJIEKYJT WJIEATbHOTO Ta3a.
TEPMOJIMHAMUKH. | JlTaGopaTOpHBIE pabOTHI *

[TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B JOpME MPAKTHUECKOM IMOATOTOBKH * )%

KonTponbHbIe paboTh *

CamocrosiTenpbHas paboTa 00yJaronuxcs *
Tema 2.2. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
Mopneins 1 Mopnenbs naeanbHOrO raza B TEpMOAMHAMMKE: ypaBHeHHEe MeHeneesa-KiamnelipoHa, JIP 4
WJICAJIbHOTO Ta3a BBIpAXXEHUE NIJI1 BHYTpEHHEW dHepruu. 3akoH JlanbToHa. ["a30BbIe 3aKOHBI. 2/0
"];epMO,I[I/IHaMI/IKe. JlaGopaTopHbie pabOTHI *

[TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKONW MO OTOBKH */E

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 2.3. Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/2 OK20OK40KS5
ArperatHbie 1 dazoBbie nepexoabl. [IpeobpazoBanue sHepruu B (Ppa3oBbix nepexonax. Haceimenusie | 2/2 JIP 7
COCTOSIHUS Y HEHACBHIIICHHBIE apbl. B1aXHOCTH BO3TyXa.
BElIEeCTBA. JlaGoparopHblie pabOThI *

[IpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOTOTOBKH */E

KoHTposibHBIE pPabOTHI
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CamocrosiTenpHas paboTa 00yJaronuxcs

Tema 2.4. Copneprxkanue yueOHOT0O MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
Monenn 1 Mogens ctpoenus xkuakoctel. [loBepxHocTHOe HaTskeHne. CMaunBaHue. SIBIeHNs Ha JIP 7
CTPOEHUS TpaHUIle )KUJIKOCTH C TBEPABIM TelioM. KanuiisipHble sBICHUS. 2/0
KUIKOCTEH. JlaGoparopHblie pabOThI *

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

KoHTposibHBIE pabOTHI *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 2.5. Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/2 OK20OK40KS5
Monenb 1 \ Mogenb cTpoeHus TBEpABIX Tel. MexaHnueCcKrne CBOMCTBA TBEPABIX TEI. 2/2 JIP 7
CTPOCHUS JlaGopaTopHbie pabOoThI *
TBEPABIX TEIL. [TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHbIe paboThl *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 2.6. Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATrOTOBKU 2/2 OK20OK4O0K5
Buyrpennss 1 Pabora u Temonepenada Kak CriocoObl M3MEHEHHs BHYTpeHHeH sHepruu. [lepBbrii JIP 4
SHEprus. 3aKOH TepMOJAMHAMUKHU. AnnabaTHbIN iporiecc. BTopoii 3ak0oH TepMOIMHAMUKH. 2/2

JlaboparopHbie pabOTHI *

[IpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOM ITOATOTOBKH *[*

KonTponbHbIe paboThI *

CamocrosiTenpHas padbora *
Tema 2.7. Copepxanue yueOHOro Matepuaia, B TOM 4ucie B popMe MPaKTUUECKOI MOArOTOBKU 4/0 OK2 0K 4
[IpeobpasoBanust | | KIIJ] TerutoBoit mammusl. [k Kapao. Dxonoruueckue mpoodieMbl TEIUIOIHEPTETHKH. OK 5 0OK7
SHEPTUH B 2/0 JIP 10
TEIUJIOBBIX
ManrMHax. JlaGoparopHblie pabOThI *

[IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKON MOATOTOBKHU: 2/0

W3mepenune BlIaxHOCTH Bo3Ayxa. V3ydeHHe TEIIOBOIO pacUIMpEHUs TBEPIbIX Tl U

KUJIKOCTH.

KoHTposibHBIE PabOTHI *

CamocrosTenbHas padora *
Tema 2.8. Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOI MOATOTOBKU 2/0 OK10OK2O0OK4
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O06001meHue 1o 1 O6006menue o pazaeny «MonexkyispHas pU3UKa ¥ TEPMOTUHAMUKAY 2/0 OK 50K 7
paszueny JIP 4
«MonexynapHas | JTaGopaTopHbie paGoThI * JIP 7
usuka 1 [TpakTHyeckue 3aHATHS, B TOM YHCIIe B OPME MPAKTHYCCKOMN MOATOTOBKU * [k JIP 10
TCPMOIMHAMHKAY | KoHTpOJIbHBIE PabOTHI *

Koncynpranus 1
Pazpgen 3.
DJIEKTPOAMHAMH-
Ka.
Tema 3.1. Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK20K 4
[Ipenmet n 1 DIIEKTPUYECKOE B3aUMOJIECUCTBUE. 3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsiaa. 3aKOH OK5
3a1a4u Kynona. HanpskeHHOCTh M OTEHIIMAI AIEKTPOCTATUYECKOTO MOJIS. 2/0 JIP 4
ANEKTpoANHAMU- | JlaGopaTopHbIe pabOTHI *
KH. [TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOU IMOATOTOBKH *[E

KonTponbHbIe paboTh *

CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 3.2. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOI MOATrOTOBKU 2/2 OK20K4
DneKTpruyecKoe 1 Onektpuueckoe  mone.  HampsokeHHOCTh  dnekTpudeckoro  mosst.  [IpuHmmm OK'5
ToJie. CYIIEPIO3UIINU JICKTPUUYECKUX TosIel. Pa3HOCTh NOTEHIIMAIIOB. 2/2 JIP 4

JlaGopaTopHbie pabOTHI *

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

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 3.3. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/2 OK20OK4O0K5
IIpoBonHMKY U 1 [IpoBOIHUKN W TUAJEKTPUKU B DJIEKTPOCTATUYECKOM TOJIE. DIEKTPUYECKAasT €MKOCTb. JIP 4
JTUDJIEKTPUKHU B Konnencarop. DHeprus 3J1eKTpUYECKOro Moisl. 2/2 JIP 7
aseKTpocTatudec | JlabopaTopHbie pabOTHI *
KOM I10JI€. [TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKON MOJTOTOBKH */E

KoHTposibHBIE pPabOTHI *

CamocrosTenbHas paboTa 00yJaronmxcs *
Tema 3.4. CopepxaHue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/2 OK10OK2O0OK4
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[TocTrosaHHBII 1 [TocTostHHBIN 3nekTpuyeckuid TOK. Dnektpoasmwxkymas cuia (IJ1C). 3akon Oma s OK 50K7
JIEKTPUYECKUI ITOJIHOY JJIEKTPUYECKOM LIETIH. 2/2 JIP 4
TOK. JlaGopaTopHbie pabOTHI * JIP 10
[IpakTUyeckue 3aHATUS, B TOM YHCiIE B (POpMeE MPAKTHUECKON MOATOTOBKHU: 2/0
Nzyuenue 3axona Oma 115l yyacTKa LIETHd, MOCIeA0BaTEIbHOIO U MAPAIJIEIbHOTO COeIMHEHUS
IIPOBOJTHUKOB. Pemienue 3anay.
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 3.5. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK10OK2O0OK4
DNeKTpUYECKUil 1 DNEeKTPUYECKHUI TOK B METAJIJIaX, SJIEKTPOJIUTAX, TIOTYIIPOBOJHUKAX, Ta3aX U BaKyyMe. OK 50K 7
TOK B Pa3IUIHBIX 2/0 JIP 4
cpenax. JlaGopaTopHbie pabOTHI * JIP 10
[TpakTHyeckue 3aHATHUS, B TOM YHCIIe B (hOpMe MPAKTHUECKOM MO OTOBKH */E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 3.6. Copepxanue yueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
[Tna3ma. 1 | IMnasma. Dnextponus. [ToTynpoBOJHUKOBbIE MPHGOPLL. CBEPXITPOBOAUMOCTS. 2/0 JIP 7
OneKkTpous3. JIabopaTopHble paboThI * JIP 10
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOM IMOATOTOBKH * )%
KonTponbHbIe paboTh *
Koncynpranus 1
Tema 3.7. Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPaKTHUECKOM MOATOTOBKU 2/2 OK20OK4O0K5
MaruuTHOe noste. | 1 Bektop MarHuTHOM wuHAYKIUU. [IpuHIMO Cynmepno3WnMM MArHATHBIX — IOJEH. JIP 4
MarHuTHOE 110JIe TPOBOJHHUKA C TOKOM. 2/2 JIP 7
JlaGopaTopHbie pabOTHI *
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOM IMOATOTOBKH *[*
KonTponbHbIe paboTh *
CamocrosiTenbHas paboTa 00yJaromuxcs *
Tema 3.8. Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPAKTHIECKOMN MOATOTOBKU 2/0 OK20OK40K>5
JelictBue 1 JleiicTBEe MarHUTHOTO TOJII Ha MPOBOJHHUK C TOKOM M JBHKYILYIOCS 3apsKEHHYIO JIP 7
MarHMTHOT'O TOJIS gactuny. Cwiia Amnepa u cuia JlopeHuna. 2/0
Ha MPOBOAHUK ¢ | JlabopaTopHbIC pabOTHI *
TOKOM. [IpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpMe MPAKTHUECKOM IMOATOTOBKH * /%
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KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00yJaronmxcs

Tema 3.9. Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
[Torok BekTOpa 1 SIBneHre 3MEKTPOMArHUTHOM MHAYKIIMU. 3aKOH 3JIEeKTpoMarHUTHOM uMHAyKIuu. IC JIP 7
MAaTrHUTHOH WHAYKIIMU B IBUKYIIMXCS TpoBoaHUKax. [IpaBuio Jlenia. 2/0
UHAYKIUH. JlaGopaTopHbie paboThI *

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

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 3.10. Copepxanue yueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0K5
SIBneHue 1 SBnenne camouHAyKIMU. MHAYKTUBHOCTb. OHEPIHsl AJIEKTPOMAarHUTHOTO MOJIS. JIP 4
CaMOWHIYKIIUH. MarauTHEIE CBOVICTBA BEIISCTBA. 2/0

JlaGopaTopHbie paboThI *

[IpakTrueckue 3aHATHsI, B TOM YHCJIE B OpME MPAKTHUECKOM ITOATOTOBKH * )%

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 3.11. Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OKS5
OnexTpoMarur- | 1 Konebarenbublii KoHTYp. CBOOOIHBIEC 3JIEKTPOMAarHUTHBIE KoseOaHus. BriHyX1eHHbIE JIP 4
HbIE KOJIeOaHwMsI. 9JICKTPOMArHUTHBIE KojieOanus. Pe3oHaHc. 2/0 JIP 7

JlaGopaTopHbie paboThI *

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

KonTponbHbIe paboThI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 3.12. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
IlepemeHHbII 1 [lepemennsiii Tok. KonzeHcaTop U KaTylka B LIENU IEPEMEHHOr0 Toka. IIponsBoacTso, JIP 4
TOK. neperaya M MOTPEOJICHHE  DJICKTPHUYSCKON  JHepruu. DieMeHTapHas Teopus | 2/0 JIP 10

TpaHcopmaropa.

JlaGopaTopHbie pabOTHI *

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

KoHTposibHBIE pPabOTHI *

Koncynpranus 1
Tema 3.13. Copneprkanue yueOHOT0 MaTepuaia, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK10K2OK4
DnekTpomMarHut- | 1 \ BuxpeBoe  snekrpuueckoe — moJsie.  OJEKTpOMarHuTHble  BOJIHBL. ~ CBOMCTBA OK50K7
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HOE TOoJIE. SJIEKTPOMArHUTHBIX  BOJIH. J[Mama3oHbl 3JEKTPOMAarHUTHBIX  W3JIYYEHHI ux | 2/0 JIP 4
IIPAKTUYECKOE IPUMEHEHUE. JIP 10

JlaGopaTopHbie pabOTHI *

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

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 3.14. Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOI MOATOTOBKU 2/0 OK20OK4O0OKS5
[IpuHuunbI 1 \ N3o6perenne pamuo A.C. [ToroBbm. [IpuHIMIIBI pagrOCBSI3H U TEIIEBUICHUS. 2/0 JIP 4
panuoCBA3H U JIabopaTopHble paboThI * JIP 7
TEJIEBUICHUSA [TpakTrueckue 3aHATHsI, B TOM YHCJIE B OpME MPAKTHUECKOU IMOATOTOBKH *[E

KonTponbHbIe paboThI *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 3.15. Copneprkanue yueOHOT0 MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
O0006111EeH1E IO 1 ‘ O0600611eHne 1o pa3aeny « NEKTPOTUHAMUKA» 2/0 JIP 4
paszeny JlaGoparopHblie pabOThI * JIP 7
«DJEKTPOANHAMH | [IpakTHYECKHE 3aHSATHS, B TOM YKCIE B GOPME MPAKTHYECKOM MOATOTOBKH */E
Kay KoHTposibHBIE pabOTHI *

KoHncynpranus 1
Pa3nen 4. Ontuka
Tema 4.1. Copneprxkanue yueOHOT0o MaTepuaia, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
I'eomerpuueckas | 1 [IpsimonuHEtHOE pacnpoCTpaHEHUE CBETa B OAHOPOJHOW cpeze. 3aKOHBbI OTPAKEHUS U JIP 4
OMNTHKA. npesnioMyieHus ceera. [lonHoe BHyTpeHHee oTpaxenne. OnTuyecKkue mpuoOOpHI. 2/0 JIP 7

JlaboparopHbie pabOTHI *

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

KonTponbHbIe paboTh *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 4.2. Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 4/4 OK10K2OK4
BonHoBbie 1 BonnoBsie cBoiictBa cBeTa. Ckopocth cBeta. MHTepdepenuus csera. KorepeHTHOCTS. OK 50K 7
CBOICTBA CBETA. Nudpakuus ceera. [onspusanus ceera. Jucnepcus cBera. [IpakTndyeckoe npuMeHenue | 2/2 JIP 7

AJIEKTPOMATHUTHBIX U3TyYEHUN. JIP 10
JlaGopaTopHbie pabOTHI *
[IpakTUyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MO OTOBKH 2/2

N3yuenune narepdepeHny u audpakiiuyd CBeTa.
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KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00yJaronmxcs

Tema 4.3. Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0K5
ITpuHIMn 1 WHBapuaHTHOCTh MOy CKOPOCTH CBeTa B Bakyyme. llpuHimn otHocutenbHOCTH | 2/0 JIP 4
OTHOCUTEILHOCTH OitnmreriHa. [IpocTpaHcTBO M BpeMsi B CHEHUATBHOM TEOPUU OTHOCUTEIBHOCTH. JIP 7
OlHIITENHA. OHeprust U HUMIYAbC CcBOOOAHOM dwacTuIbl. CBS3b MacChl M JHEPIUU CBOOOIHOM
YacTULIBl. DHEPrusl MOKOS.

JlaboparopHbie pabOTHI *

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

KoHTposibHBIE PabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 4.4. Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK10OK2O0OK4
O0600111EH1E IO 1 \ 0O606menue no pazneny «OnTuka» 2/0 OK50K7
pasneny JlaGoparopHblie pabOThI * JIP 4
«Onrukay [pakTHYECKHE 3aHSTHUSI, B TOM YHUCIIE B ()OPME MPAKTHIECKOM TTOITOTOBKH * /% JIP 7

KonTponbHbIe paboTh *

Koncynpranus 1
Paznen 5.
KBanToBas
¢busnka.
Tema 5.1. Copepxanue yueOHOro Matrepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
[Ipeamer n 1 [IpenmMer u 3a1a4n KBAaHTOBOU (PU3UKHU. 2/0 JIP 4
3a1a4u JIP 7
KBaHTOBOM JlaGopaTopHbie paboThI *
usukn. [TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOM ITOATOTOBKH *[*

KoHTposibHBIE pPabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 5.2. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
TemoBoe 1 | TemoBoe u3nydeHue. PacipeeeHne SHEPIHH B CIIEKTPE a6COMIOTHO YEPHOTO TeIa. 2/0 JIP 4
M3ITydeHHe. JlabopaTopHBIe pabOTHI * JIP 10

[IpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOTOTOBKH */E

KonTponbHbIe paboTh

CamocrosiTenbHas paboTa 00yJaromuxcs
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Tema 5.3. Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
I'mnoresa M. 1 l'unoteza M. Ilmanka o kBanTax. ®Poroaddexr. Ombiter A.I'. CToneTroBa, 3aKOHBI JIP 7
[Tnanka o dotordekra. YpaBuenue A. DifHmrerHa 11 hotodrddexra. 2/0
KBaHTaX. JIaGopaTopHble paboTbI *

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

KonTponbHbIe paboThI *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 5.4. Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOI MOATOTOBKU 2/0 OK20OK4O0OK5
@OTOH. 1 ®oton. Onsitel [1.H. Jle6enesa u C.M. BaBunosa. ['unotesa JI. ne bpoiinsg o BOTHOBBIX JIP 4
BonHoBrIe CBOMCTBaX YaCTHII. 2/0
cBolicTBa yacTHIl. | JlJaGopaTopHble paboTHI *

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

KonTponbHbIe paboThl *

CamocrosiTenbHas paboTa 00yJaromuxcs *
Tema 5.5. Copepxanue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0K5
Kopnyckymnsipao- | 1 KopnyckymnsipHo-BonmHOBOM  ayanusM. Judpaxmust 531exkTpoHoB. JlaBneHue cBera. JIP 7
BOJTHOBOM CooTHomieHne HeonpeaeneHnoctel [ 'eizendepra. 2/0
Oyanu3M. JlaGopaTopHbie paboThI *

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

KonTponbHbIe paboTh *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 5.6. Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
Monenn 1 OOBbsicHeHHE JTMHEWYaToro CIEeKTpa BOJOpPOJAa HAa OCHOBE KBAHTOBBIX MOCTynaTtoB H. JIP 4
CTPOEHMS aToOMa. bopa. CioHTaHHOE U BBIHYKJICHHOE M3JTyYEHUE CBETA. 2/0 JIP 7

JlaGopaTopHbie paboThI *

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

KonTponbHbie paboTh *

CamocrosiTenpbHas paboTa 00yJaronuxcs *
Tema 5.7. Copneprkanue yueOHOT0 MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 2/2 OK20OK40KS5
CocraB u 1 CoctaB u crpoeHue atomMHoro suapa. Mzortomel. Snepubie cunbl. [lepekt maccel u JIP 4
CTpOCHHE SHEPTHS CBS3M sJIpa. 2/2 JIP 7
aTOMHOTO s/pa. JIabopaTopHble paboTbI *

[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOM IMOATOTOBKH * /%
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KoHTposibHBIE pabOTHI

KoHncynpranus 1
Tema 5.8. Copepxanue yueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4/2 OK10OK2O0OK4
3akoH 1 SnepHble peakuuu, peakuuu JeieHus U cuHTe3a. L{ennas peakuus aeneHus suep. OK 50K 7
PaINOaKTUBHOTO 2/2 JIP 4
pacnaza. JlaGopaTopHbie paboTHI * JIP 10
[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B popMe MPaKTUUECKOU MOATOTOBKH: 2/0
Pemenue 3agau
KoHTposibHBIE pabOTHI *
CamocrosiTenpbHas paboTa 00yJaronuxcs *
Tema 5.9. Copneprxanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK10K2O0OK4
Snepnas 1 \ SnepHas sHepreruka. TepMOsIEpHbIA CUHTES. 2/0 OK 50K7
SHEPreTUKA. JIabopaTopHble paboTbI * JIP 4
[IpakTHYeCKHe 3aHATHS, B TOM YHMCIE B (JOPME MPAKTHIECKOM TIOATOTOBKH k% JIP 10
KonTponbHbIe paboThI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 5.10. Copepxanue yaueOHOro Mareprala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
DneMeHTapHbIe 1 OneMeHTapHble  4YacTullbl.  @DyHJIaMEHTAJbHbIE  B3aUMOJEUCTBHUS. Y CKOPHUTENIU JIP 7
YJACTHUIIEL. AJIEMEHTaPHBIX YACTHII. 2/0
JlaboparopHbie pabOTHI *
[IpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOM IMOATOTOBKH *[*
KonTponbHbIe paboTh *
CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 5.11. Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOI MOATrOTOBKU 2/0 OK1 OK 2 OK 4
O06o00mieHue mo 1 | O6o6uenne o pasgeny «Kpantopas Gusnka. OU3NKA aTOMA K ATOMHOTO SAPaY 2/0 OK 50K 7
pasneny JlaGoparopHblie pabOThI * JIP 4
«KBanToBast [pakTHYECKHE 3aHSTHUSI, B TOM YHUCIIE B ()OPME MPAKTHIECKOM TTOITOTOBKH * /% JIP 7
uzukar KOHTpOJIbHEIE PabOTHI * JIP 10
KoHncynpranus 1
Pazgen 6.
Crpoenue
Bcenennoi.
Tema 6.1. Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATrOTOBKU 2/0 OK20OK4O0OK5
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[IpumenumocThb 1 [TpuMeHUMOCTb 3aKOHOB (DU3HUKHU JUIsl O0OBSICHEHUS IPUPOJIBI KOCMUYECKUX 00BEKTOB. | 2/0 JIP 4
3akOHOB (pusuku | JlJabopaTtopHbie pabOTHI * JIP 7
a1 00bsAcHenusa | [IpakTHYecKue 3aHATHs, B TOM YHCIie B (OpPME NPAKTUYECKON MOATOTOBKH * /%
IIPUPOIbI KonTponbHbIe paboThI *
KOCMHYECKHUX CamocrosiTenpHas padoTa 00yJaromuxcs *
00BEKTOB.
Tema 6.2. Copneprkanue yueOHOTO MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/2 OK20OK40KS5
ConHeuHas 1 | Conneunas cucrema. 2/2 JIP 7
CUCTEMA. JlaGopaTopHbie pabOoTHI *

[IpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpME MPAKTHUECKOM IMTOATOTOBKH *[*

KonTponbHbIe paboThI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 6.3. Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK10OK2O0OK4
3Be3zbl U 1| k/x OK 5
VCTOYHUKHU UX JlabopatopHbie paboTHI * JIP 7
SHEpPIrUH. [IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpMeE MPAKTHUECKON MOATOTOBKHU: 2/0

CeMuHapckoe 3aHsTHe «3Be3/Ibl 1 HICTOYHHMKH UX 3Heprun. Knaccudukanus 3se31»

KonTponbHbIe paboTh *

CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 6.4. Copepxanuie yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5
DBOIIOLUS 1 ‘ Opomronust ConHIa U 3BE3/I. 2/0 JIP 7
Connua u 3Be3. | JlJabopatopHsie paboThI *

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

KoHTposibHBIE pabOTHI *

CamocrosTenbHas paboTa 00y4aronmxcs *
Tema 6.5. CopepxaHrie yaeOHOT0 MaTeprala, B TOM 4ncie B popMe MPaKTHUECKOM MOATOTOBKU 2/0 OK20OK40K5
lNanaktuka. 1 \ lNanaktuka. [[pyrue rajakTuku. 2/0 JIP 7

JlaboparopHbie pabOTHI *

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

KonTponbHbIe paboTh *

CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 6.6. Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2/0 OK20OK4O0OK5

21




[IpocTpanctBenn | 1 [IpoctpancTBeHHO-BpeMeHHBIC MacIITaObl HabmomaemMoir 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 4/2 OK10OK2O0OK4
TemHuas marepus | 1 | TemHas MaTepust U TeMHas JHEPTHSL. 2/0 OK 50K 7
U TeMHas JlaboparopHbie pabOTHI * JIP 4
SHEpPIHs. [IpakTHYeCKHE 3aHATHS, B TOM YHCIIE B (OpME MPAKTHIECKON ITOATOTOBKH: 2/2 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 ITpakTHUecKHe 3aHATHS, B TOM YHCle 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

Peanuzanust y4eOHON AMCHUILIMHBI TpeOyeT Haiuuus Yy4uyeOHOro KaOuHeTa
€CTECTBEHHOHAYYHBIX JTUCITUTLINH.

O6opynoBanne yueOHOro KabuHeTA:

Kowmrekt yaeOHO-MeTomnueckoi JokyMeHTauu. Crnenuain3upoBaHHas yueOHas
MeOeb: CTOJ MpenoaaBaTes, CTyJ MPEnoAaBaTesl, CTObI ISl CTYJACHTOB, CTYIbs
JUIsl CTY/ICHTOB, KJIACCHAsI J1OCKa.

Pabouass mporpamma MOXET OBITh pealn30oBaHa C NPUMEHEHUEM pa3IMYHBIX
00pa3oBaTeNbHbIX TEXHOJIOTH, B TOM YHCJE C NMPUMEHEHHEM JIUCTAaHIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTHIA U 3JIEKTPOHHOIO 00YUYEHUS.

3.2. UndpopMannoHHOe o0ecnevyeHne o0yuyeHms :

nepeueHb Y4eOHbBIX M3IaHWM, SJIEKTPOHHBIX W3JIaHUH, SJIEKTPOHHBIX U MHTEepHET-
pecypcoB, 00pa3oBaTeIbHBIX TIATHOPM, JIEKTPOHHO-OMOIMOTEUHBIX CUCTEM, BEO-
CHUCTEM [Jii OpTaHMW3alliyd JHUCTAHIIMOHHOTO OOYYeHUS U YOPABJICHUS UM,
UCITOJIb3yeMbIe B 00pa30BATEIIBHOM MPOIECCE KaK OCHOBHBIC U JOTOJHUTEIHHBIC
VMCTOYHHKH.

OCHOBHbIE HCTOYHHUKH:

1. ®dusuka. bazosslit yposenb. 10 kiacc.: yueonuk/Kacbsanos B.A. — 6-e u3n.,
crepeotul. - M.: JIpoda, 2019 — 272 c.

2. ®usuka. bazoBsiil ypoBenb. 11 knacc.: yueOnuk/KacbsiHoB B.A. — 6-¢ u3.,
crepeotul. - M.: JIpoda, 2019 — 272 c.

JlonoJHUTeIbHbIE HCTOYHUKU:

1. Imutpuena B.®D. duzuka nis npodeccuit U cneruaibHOCTeH TEXHUYECKOTO
npodus: ydyeOHUK JUIsi 00pa30BaTENbHBIX YUPEKICHHN cped. mpod.
obpazoBanus. — M., 2014.

2. JImutpuena B.®. ®Ousuka qyist npodeccuii 1 cnenuanbHOCTed TEXHUUECKOTO
npodmis. COopHuk 3amad: y4ed. mocodme s o0pa3oBaTEIbHBIX
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

3. ImutpueBa B.®., Bacumbes JLU. ®usuka gna mnpodeccuit  u
CHeIUaIbHOCTeW TexHu4Ieckoro npoduis. KonTpobHble MaTepuansl: yaeo.
nocoous s yupexaeHui cpen. mpod. obpasoanus / B.D.JImurpuera,
JI..BacunbeB. — M., 2014.

4. Imutpuena B.®. ®usuka a1t mpodeccuii U crielnaibHOCTEN TEXHUYECKOTO
npodums. JlabopaTopHbIM MPaKTUKYM: y4eO. MOCcoOus sl YUPEKIACHUN
cpea. mnpod. ooOpazoBanus / B.D.JImutpuera, A.B. Kopxyes, O.B.
Myprazuna. — M., 2015.
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5. Jdmutpuena B.®. ®usuka 1ia npodeccuii U criennaibHOCTENH TEXHUYECKOTO
npouiist: 3JIEKTPOHHBIN yue0.-MEeTOJl. KOMIUIEKC Mg 00pa3oBaTeIbHBIX
yupexJIeHui cpe. npod. oopazoBanus. — M., 2014,

6. JImutpuena B.®D. ®uzuka nis npodeccuit U cnenuaibHOCTe TEXHHYECKOTO
npoduiis: 3JIEKTPOHHOE ydeOHOe H3aHHe (MHTEPAKTUBHOE AJIEKTPOHHOE
OpWIOKEHUE) g o0pa3oBaTelIbHBIX  YUpPEXKIEHUM  cpea.  mpod.
obpazoBanus. — M., 2014.

7. AmutpueBa B.®., Bacumbes JLU. ®usuka 11 mnpodeccuit  u
CHEIHAIBHOCTEH TEXHUYECKOTO MPOPMISL: METOAUYECKUE PEKOMEHIAINH:
MeToa. mocodue. — M., 2010.

8. KacwesinoB B.A. UmmoctpupoBanHnblii atnac no ¢usuke: 10 kmacc.— M.,
2010.

9. KacesnoB B.A. UmmoctpupoBanHssblil atnac no ¢usuke: 11 kmacc. — M.,
2010.

10.Tpodumona T.U., ®upcos A.B. duszuka a5 npodeccuii U cneruaibHOCTeN
TEXHUYECKOTO U €CTeCTBEHHO-Hay4YHoro npoduieit: CoopHuUk 3amay. — M.,
2013.

11.Tpodpumona T.U., ®upcos A.B. duzuka njs npodeccuit U cneruaibHOCTeN
TEXHUYECKOTO U €CTEeCTBEHHO-Hay4YHOro npoduieit: Pemenus 3amgau. — M.,
2015.

12. Tpodumona T.U., ®upcos A.B. ®uzuka. CnpaBounuk. — M., 2010.

13.®upcor A.B. ®usuka 115 mpodeccuii M CnenuaibHOCTeH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO Tpoduuieii: y4eOHWUK 1t 00pa30BaTEIbHBIX
yapexaeHuit cpen. mpod. oopazoanus / mox pen. T.U. Tpopumosoit. — M.,
2014.

14.®usuka: yuednoe nocobue aus CI1O /Poauonos B.H.- 2-e u3zn., ucnp. u
not. - M.: M.: FOpaiit, 2017 — 295 c.

15.Koncturyniust ~ Poccuiickoit  ®denepanuu  (MpUHSATa  BCEHAPOIHBIM
rojjocoBanremM  12.12.1993) (¢ yderoM  TOMNpPaBOK, BHECEHHBIX
dbenepalbHBIMU  KOHCTUTYLIMOHHBIMH 3akoHamMu P® o mnompaBkax K
Konctutynuu PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3
P®. —2009. — Ne 4. — Cr. 445.

16.denepanbubiii 3ak0oH 0T 29.12. 2012 Ne 273-®3 (B pen. denepaibHbIX
3ak0HOB OT 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-D3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, ¢ u3M., BHECCCHHBIMH
®enepanbabiM 3akoHOM OT 04.06.2014 Ne 145-®d3) «O6 obpazoBaHuu B
Poccuiickon denepannny.

17.1lpukaz MunucrepctBa o0pa3zoBaHusi U Hayku P® «OO0 yTBepxaeHUU
dbenepaibHOr0 roCyJ1apCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa CPEJAHEro
(mosHOTO) OOIIEro oOpa3zoBaHuUs» (3apeructpupoBaH B Muniocte PO
07.06.2012 Ne 24480).

18.Ilpukaz MwunobpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3menenni B Ilpukaz MunucrepctBa oOpa3zoBaHus U Hayku Poccuiickoi
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@®enepanuu ot 17.05.2012 Ne 413 “O6 ytBepxkneHun QeaepaabHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CpeaHero (ITOJHOTO)
00111eT0 00pa3oBaHU Y.

19.1Tucemo [lemaprameHTa TrOCyAapCTBEHHOW TOJUTHKU B cepe MOATOTOBKH
pabounx kaapoB u JIIO Munobpnayku Poccuu ot 17.03.2015 Ne 06-259
«PexoMeHmanmMMm TO  OpraHu3allid  TOJIyYeHHs CPEJAHEro  OOIIero
o0Opa3oBaHHs B MpeJesiax OCBOSHHS 00pa30BaTeIbHBIX MPOTPAMM CPEIHETO
npodeccruonanbHOTO 00pa3oBanus Ha 0a3e OCHOBHOTO 001IIeTr0 00pa3oBaHUs
c yueroMm TpeOoBaHui (hemepantbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIapTOB U TOJydyaeMol mpodeccun WM CIEUUATbHOCTH CpPEAHEro
poeCCHOHATEHOTO 00pa30BaHUS.

20.®enepanbubiii 3akoH oT 10.01.2002 Ne 7-®3 «OO0 oxpaHe OKpy>Karolei
cpenb» (B pea. ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 PO. — 2002. —
Ne 2. —Cr. 133.

21.Duzuka: yueobHnoe nocooue/O.M.Tapacosa — M.: ®opym, HUL] MTHDPA-
M,2016

DJIeKTPOHHbIE U31aHN (3JIEKTPOHHbIE PeCypcChl):

WHTEepHET — HCTOYHUKHU

www.fcior.edu.ru (DenepanbHbIN LEHTP uH(POPMaIMOHHO-
00pa3zoBaTeNbHBIX PECYPCOB).

wwww.dic.academic.ru  (Axkagemuk. CioBapu U SHUUKIIONEIUU).

www.booksgid.com  (Books Gid. DOnexkTpoHHass ~ OMOMHMOTEKA).
www.globalteka.ru (I'moGanreka. I'nmoGanbHas OHOIMOTEKA HAYYHBIX
pPECYPCOB).
www.window.edu.ru (EaguHoe oOkHO jJocTynma K 00pa3oBaTelbHBIM
pecypcam).

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

www.ru/book (OnexTpoHHas OoubMoTeuHas CHUCTEMA).
www.alleng.ru/edu/phys.htm (OOGpazoBatenbHbie pecypchl MHTepHeTa —
®duzuka).

www.school-collection.edu.ru (Enunas KOJIIEKLUS (G POBBIX

00pa30BaTeNbHBIX PECYPCOB).

https//fiz.1september.ru (yue6HO-MeTOo1nUYeCKas Ta3zeTa «DU3UKaR).
www.n-t.ru/nl/fz (HoGenesckue JaypeaTsl 1o buzuke).
www.nuclphys.sinp.msu.ru (Anepnas busmuka B WuTtepuere).
www.college.ru/fizika (IlonrotoBka xk EI'9).

www.kvant.mccme.ru  (HAyYHO-TIOMYJISIPHBIA  (PU3UKO-MaTEeMaTHUECKUIA
xKypHai «KBaHT»).

www.yos.ru/natural-sciences/html  (ecTeCTBEeHHO-HAy4YHBIN KypHaJI s
momnonaexu «IlyTh B HayKy»).
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https://resh.edu.ru Poccuiickas 35eKTpoHHas ITKOIA
https://www.yaklass.ru AKnacc. Buneoypoku u TpeHaxEpHI.
https://school-collecion.edu.ru Enunas kosekius nudpoBbix 00pa3oBaTeIbHBIX

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

HudpoBas oopazoBaTeabHas cpeaa CIIO PROFoopa3zoBanue:

Yakak, A. A. ®usuka : yaebHoe mocooue miusa CIIO / A. A. Yakak, C. H. Jleryra.
— Caparos : IIpodo6pazoBanue, 2020. — 541 c. — ISBN 978-5-4488-0667-4. —
TexcT : BIEKTPOHHBIM // DIEKTPOHHBIA pecypc NU(poBoil 00pa3oBaTEIBHON
cpeanr CITO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/92191
(mata oOpamenusi: 05.09.2020). — Pexum goctyma: anis  aBTOPHU3UD.
10JIb30BAaTEJICH

DJ1eKTPOHHO-0MOJIHOTEYHASI CHCTEMA:
IPR BOOKS - http://www.iprbookshop.ru/78574.html

Beb-cucTremMa 111 opraHu3anum JUCTAHIIMOHHOTO 00y4YeHNsl M yIIpaBJIeHusl
HM:

Cuctema qucraniiionHoro ooydenuss OI'AIIOY «AnekceeBCKUA KOS
http://moodle.alcollege.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KoHTpoib M omeHKa pe3yabTaToB

OCBOEHHUS Y4ye€OHOW JUCIUIIIMHBI

OCYIIECTBJISIETCS MpENnoAaBaTeieM B MPOIECCE MPOBEACHHUS TEOPETUYECKUX U
MPaKTUYECKUX 3aHITHH, TudPepeHInpoOBaHHOTO 3a4ETa.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHMS, YCBOCHHbIC 3HAHMA),
C Y4€TOM JIMYHOCTHBIX Pe3yJabTATOB

®opMbI U METOABI KOHTPOJISA U
OIIeHKHU pe3yJIbTAaTOB 00y4eHHs

B pesynbpTaTe OCBOCHMS NTUCIMILIAHBI
00yJaromuics 10J1KeH 3HATh:

® CMBICT  TOHSTHIA:
SBIICHUE,  TUIIOTE3a,
BEIIIECTBO,
AJIEKTPOMATHUTHOE TIOJIE,
aToM, aTOMHOE SO,
W3ITy9CHHS;

® CMBICT  (UBHYECKUX  BEJIMYUH:
CKOpPOCTh, YCKOpEHHUE, Macca, Cujia, UMITYJIbC,
paboTa, MEXaHWYEeCKasi SHEPTHUsl, BHYTPECHHSSA
SHEprusi, aOCOTIOTHAS TeMIlepaTypa, CpeaHsis
KUHETUYECKas JHEPIrHsi YacTHI[ BEIeCTBa,
KOJIMYECTBO  TEIUIOTHI,  JJIEMEHTApHBIH
AIIEKTPUIECCKUH 3apsiz;

® CMBICT Gu3NYECKUX ~ 3aKOHOB
KJIACCUYECKOM  MEXaHWKHA,  BCEMHPHOTO
TATOTCHUSI, COXPAHEHUS DHEPTUHU, UMITYJIhCa
U DJIEKTPUIECKOTO 3apsiia, TEPMOJANHAMUKH,
AIIEKTPOMArHUTHOM WHIYKIIAH,
dbotodrddexra;

® BKJIQJ] POCCHUUCKUX M 3apyOeKHBIX
YUEHBIX, OKa3aBIIUX HAWOOJbIee BIHSHUE
Ha pa3BUTHE (DU3HUKH;

dbuznyeckoe
3aKOH,  Teopus,

B3aMMO/ICHCTBHUE,
BOJIHa, (POTOH,
MOHU3UPYIOIIHE

B pe3ynbpTaTe 0CBOCHUS TUCITUIINHBI
00y4aromuics 10J15KeH YMeTh:

® IPOBOJUTH HaOII0CHUS,
IJIAHUPOBATDH U BBITIOJIHATH SKCTIEPUMEHTHI,

® BBIJIBUraTh THUIIOTE3bl M CTPOUTH
MOJIEIIH,

® [IPUMEHATH MOJYYEHHBbIE 3HAHUS 11O
¢usuke 151 OOBSICHEHUA pPa3HOOOPA3HBIX
(bU3UYECKUX SBICHUN U CBOWCTB BEIIIECTB;

OKcnepTHOE HAOMIOIEHUE U OIICHKA
IIPU BBITIOJTHEHUHU TPAKTUYECKON
paboThI.

[IpoBepka TOMAIIHETO 331aHMUS.
TectupoBaHue.

Y CTHBIN ¥ TMCbMEHHBIN OIPOC.
HuddepeHtiupoBaHHbIi 3a4ET.

DKcnepTHOE HAOMI0IEHUE U OIICHKA
IIPU BBITIOJTHEHUHN TPAKTUYECKON
paboThI.

[IpoBepka 1OMAIIHETO 3a1aHMUS.
TectupoBaHue.

Y CTHBIN ¥ TMCbMEHHBIN OIPOC.
HuddepeHtiupoBaHHbIi 3a4ET.
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® JIPAKTHUYCCKHU HCIIOJIB30BAaTh
(1)I/I?>I/I‘{CCKI/IC 3HaHUA,

® OLICHUBATH JOCTOBEPHOCTh
€CTECTBEHHO-HAYYHON HH(POpMAIIHH;
® LCIIOJIb30BAThH npUOOpETECHHBIE

3HAHUST M yMEHUs s pelleHus
MPaKTUYECKUX 3a]a4 TMOBCEIHEBHOU KU3HH,
obecnieyeHuss 0OE30MACHOCTH COOCTBEHHOMU
KU3HH, palMOHAIBHOTO
IPUPOIOTIOIH30BAHUS u OXpaHbl
OKpY>Kalolllen Cpeibl.

® OMNUCHIBATh U OOBACHATH (PU3UYECKHE
SIBJICHWSI W CBOWMCTBA TENI. CBOWCTBA Ta3OB,
JKHUIKOCTEN u TBEPbIX TEII,
JIEKTPOMATHUTHYIO WHYKITUIO,
pacnpocTpaHEHUE AIIEKTPOMArHUTHBIX BOJIH;
BOJIHOBbIE CBOMCTBA CBETA; W3IyYEHHE U
TMIOTJIOIICHHE CBeTaaTOMOM; (poTOd(hPeKT;

® OTJIMYATh THUMOTE3bl OT HAYYHBIX
TEOpUH;

e JeiaTh  BBIBOJBI  HAa  OCHOBE
OKCIIEPUMEHTAILHBIX JaHHBIX;

® TIPUBOANTH IPUMEDHI,
MOKa3bIBAIOIINE, 4YTO: HAONIONECHUS U
DKCIIEPUMEHT  SIBJISIIOTCS  OCHOBOM ISt
BBIJIBUKEHUSI TUTIOTE3 U TEOPUH, TO3BOISIOT
IPOBEPUTh  HUCTUHHOCTH  TEOPETUYECKHX
BBIBOJIOB;  ¢u3uueckas  Teopus  JaeT
BO3MOYKHOCTh OOBSCHSITH W3BECTHBIC
SBJICHUSI TIPUPOALI W Hay4dHbIC (PaKTHI,
MIPEICKA3hIBATh CIIIe HEU3BECTHBIC SBIICHUS,

® TIPUBOAWTH MIPUMEPHI
MPaKTUYECKOI0 UCIMOIb30BaHUS (PUINYECKUX
3HaHUI:3aKOHOB MEXaHUKH, TEPMOJAUHAMUKU
U DJEKTPOJUHAMUKHM B DHEPIETHKE;
pPa3IMYHBIX  BHUJIOB  3JIEKTPOMArHUTHBIX
U3Iy4eHUH  JUIsl  pas3BUTHS ~ paguo |
TEJIEKOMMYHUKAIIMM, KBAaHTOBON (GU3HKU B
CO3JIaHUU SITICPHON YHEPTETUKH,Ta3€POB;

® BOCIIPpUHUMATh H HA  OCHOBE
MOJIYYCHHBIX ~ 3HAHUW  CaMOCTOSITEIIbHO
OIICHUBATh WH(POPMAIIUIO, COMEPHKAIIYIOCS B
coobmenusix CMU, HWHTepHeTe, Hay4HO-
NOMYJISIPHBIX CTaThX.
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® IPUMEHATH IIOJyYCHHBIC 3HAHUSA
JUTS pelieHus: GU3MYECKUX 3a/1ay;
® OMpeAeNATh XapakTep (PU3UIECKOTO
npoiiecca 1o rpaduky, Tabmmie, popmye;
U3MEPSTh P (PU3HYECKUX BEIUYHH,
OPEICTaBisIsl  Pe3yJabTaTbl H3MEpPEHUN C
Y4ETOM HX MOIPEIIHOCTEN.
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