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Pabouas mporpamma pa3zpaboTaHa Ha OcHOBE TpeOoBaHUil DenepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEAHETO O0IIero oOpa3oBaHUS
(®IrOC COO0), yrBepxkaenHoro npukazom MunobpHayku Poccun ot 17.05.2012
Ne 413 (c m3MeHeHUSIMH U JOomOJHEHUsAMH OT: 29 nekabps 2014 r., 31 nexalps
2015 r., 29 utons 2017 r., 24 cents6ps, 11 nexabps 2020 r., 12 aBrycra 2022 1.);
nojokeHnii denepanabHON  00pa30BaTEIBHOM IPOTPAMMBI  CPEIHETO  OOIIEro
obpasoBanusi, yrBepxaeHHOU [Ipukazom MunucrepcTBa npocsemieruss PO ot 23
HOsiOpst  2022r. Ne 1014, ¢ yuerom DeaepalibHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJAapTa CpeaHero npodecCuoHaIbHOTrO 00pa30BaHUs 110
crienranbHOCTH 54.02.01 JluzaiiH (1o oTpacisM), yTBEPXKIACHHOTO IPHUKA30M

MunuctepcTBa 06pa3zoBanus U Hayku Poccuiickoit @enepanun Ne 1354 ot 5 mas
2022 roma Ne 308.

Pa3paboTtunk:
®enocora H.b., npenonasarens OI'AIIOY «AnekceeBCKUN KOS
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1. MACIIOPT PABOYEM [TIPOTPAMMBI YUEBHOM JUCIHUAIIJINHBI
dusuka

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPporpaMmbl

Pabouas nmporpamMmma yueOHON NUCHUUILTUHBI SBISIETCS YACThIO MPOTPAMMBI
MOATOTOBKM  CIELMAIKMCTOB CpeAaHero 3BeHa B coorBerctBUM ¢ DPI'OC
crienranbHOCTH CITO 54.02.01 Jlu3zaiix (1Mo oTpacisim).

1.2. MecTto yueOHOH nucuuiinibl B cTpykrype IIICC3:

VYuebHas jmucuMIUIMHA — SBIsSETCS  0a30BOM W BXOAWT B IIHKI
00111e00pa30BaTeIbHON OITOTOBKH.

1.3. Heamun w 3axaum y4yeOHOH JAUCHUIUVIMHBI — Tpe0OBaHUS K
pe3yabTaTaM OCBOEHHS Y4eOHOM IUCIUIINHBI:

Henbro peanusanum padouyeil NporpaMmsbl  SIBJSIETC  OCBOCHHE
coepxkaHusl AUCIUIUTMHB DU3NKA U JTOCTURKEHUE OOyJArONIMMUCS PE3yJIbTaTOB
W3YUYCHHs B COOTBETCTBUH C TpeboBaHusiMU, ycTaHoBIeHHBIME DI"OC COO.

Coneprkanue nporpammel o01ieo0Opa3zoBareabHON nucuummivabl Gusnka
HaIIPaBJICHO HA IOCTUKECHHE CIICTYIOIINX LeJsIei:

¢ (opmupoBaHue y 00yUYaIOMUXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUs,
3HAYMMOCTH (U3MYECKUX 3HAHUU [JII COBPEMEHHOTO KBaTU(DUIIMPOBAHHOTO
CIIEIUAINCTA MPU OCYIIECTBICHUH €T0 MPOo(heCCUOHATBHOU NeATEeTbHOCTH,

¢ (hopmMupoBaHHE €CTECTBEHHO-HAYYHOU TPAMOTHOCTH;

e OBlaJicHUEe  crenupuIecKou CHUCTEMOU (bu3uYecKuX  TMOHATHM,
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

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

® OBJIaJICHHE OCHOBHBIMM METOJAMHU HAYyYHOrO T[O3HAHUS MPUPOMbL,
UCIIOJIb3yeMbIMH B (pu3nKe (HAOIIOEeHNEe, ONMHMCAHNe, U3MEPEHHUE, BBIIBIKCHUE
TUIIOTE3, TPOBEJICHUE SKCIIEPUMEHTA);

® OBJAJICHHE YMEHHUSIMU 00pabaThiBaTh JaHHBIE SKCIEPUMEHTA, OOBSICHATDH
MOJIyYEHHbIE PE3YyJIbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXIy (HU3NUECKUMU
BEJIMYMHAMU B HA0JII01a€MOM SIBJICHUH, JI€JIaTh BHIBO/IBI;

e (opmupoBaHue yMeHHs pemaTh (U3UYECKUE 3a/ladd Pa3HBIX ypPOBHEU
CJIOKHOCTH,;

® pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B TIpoliecce MPUOOPETEHUSI 3HAHUM C MCIIOIh30BAHUEM Pa3IMYHBIX
UCTOYHUKOB HWH(MOpPMAIMU U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHUH;
yMeHu# (HopMyIupoBaTh U 0O0CHOBBIBATH COOCTBEHHYIO MO3UIIMIO 110 OTHOLIEHUIO
K (puznyeckoit nHGOpMaILIMK, TOITYyYaEMOU U3 pa3HbIX UCTOUYHUKOB;

® BOCIHUTAHHUE YYBCTBA TOPJOCTH 33 POCCUUCKYIO (U3HUECKYIO HAYKY.

OcBoenue kypca O/l «Puszuka» npeanonaraetT peueHue Caeayonux 3aaa4:

e mpuoOpeTeHue 3HAHUK O (YHIAMEHTAIbHBIX (PU3UYECKUX 3aKOHaX,
JeKaluMX B OCHOBE COBPEMEHHON (U3MYECKOM KapTUHBI MHpa, MPUHIUIIOB
JEHCTBUS TEXHUYECKUX YCTPOWCTB M MPOU3BOACTBEHHBIX MPOLIECCOB, O Hanbosee
Ba)KHBIX OTKPBITHAX B 00JaCTH (PU3HMKH, OKA3aBIIUX OMpEEIIoNiee BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUH;



® TIOHUMaHHE (PU3UIECKON CYITHOCTH SBJICHUM, MPOSBIISIONIUXCS B paMKax
IPOM3BOJCTBEHHON AESITENbHOCTH;

® OCBOCHHE CIOCOOOB MCIOJB30BaHUS (DM3MUECKUX 3HAHUU NI pelICHHS
NPAKTHUECKUX W MpOo(ecCHOHANBHBIX 3a1ay, OOBSCHEHHs SBICHUA MPUPOIBI,
MIPOM3BOJCTBEHHBIX M TEXHOJOTUYECKUX TMPOIECCOB, TPUHIIUIIOB JCUCTBUSA
TEXHUUYECKUX TPUOOPOB M YCTPONCTB, OOECTIeUeHUsT OE30MacHOCTH MPOU3BOICTBA
Y OXpaHbI IPUPOJIBI;

e (opmupoBaHMe yMEHUW pemaTh  y4eOHO-TIPAKTHYECKHE  3aJaud
buznyecKoro coaepxkaHus ¢ yu€Tom npodeccruoHalbHOM HAIPaBIEHHOCTH;

® IpPUOOpETEHUE OIbITa IMO3HAHUS W CAMOIO3HAHWS, YMEHUH CTaBHUTH
3aJla4¥ U pemaTh mpooaemMbl ¢ Y4ETOM MpodeCcCHOHATHHON HAPaBICHHOCTH;

e (opMHpPOBaHME YyMEHHH HWCKaTh, AaHAIW3UpPOBaTh U 00pabaThIBaTh
duznyecKyro HHPOPMAIHIO C YIETOM MPOPECCHOHATHHON HAPABICHHOCTH;

® TOJIrOTOBKAa OOYYAlOMIMXCS K YCIEUIHOMY OCBOCHUIO AHUCHUHUIUIMH |
Moayneld mpodecCHOHAIBHOrO IMKIa: (popMHpOBaHHE y HUX YMEHHHM U ONbITa
JESTENIbHOCTH, XapaKTepHbIX I mpodeccuit / AOMKHOCTEM CIyXKalluX WIN
CHEIMAIbHOCTEH, TMOJy4aeMblX B  MNPOQECCHOHANIBHBIX  00pa30oBaTeNIbHBIX
OpraHMU3aIusX;

® TOArOTOBKa K (OPMHUPOBAHHIO OOIIMX KOMIIETEHIIMH OyIyIero
CHEIMAIMCTa: CaMOOOpPa30BaHMsI, KOMMYHHUKAIIUW, TPOSIBICHHUS TPaKITaHCKO-
NaTPUOTHUIECKON MO3HIINH, COTPYAHUUYECTBA, MPUHATHS PEIICHUN B CTaHAAPTHOU
U HECTaHJAPTHOM CHUTyalusX, NPOCKTUPOBAHUSA, TPOBEACHUS (PUINISCKUX
u3MepeHnit, 3(PGEeKTHBHOTO U O€30MacCHOTO  WCIIONB30BAHUSA  PA3IUYHBIX
TEXHUYECKUX YCTPOWCTB, COOJIOACHMS MpPaBUI OXpaHbl TpyAda Hpu pabore c
buznueckuMu npubdopamMu 1 000PyJOBAHHEM.

OcoOeHHoCTh (POPMUPOBAHUS COBOKYITHOCTHU 3a7a4 M3yueHUs (U3UKU IS
CHUCTEMBl  CpeAHero mnpodeccHOHATbHOTO  00pa3oBaHUsl  3aKJIOYaeTcs B
HEOOXOJMMOCTH peanu3aiuu MpoeCCHOHATBLHON HAMpPaBICHHOCTH pPEIIaeMbIX
3amay, yuéra 0coOeHHOCTEN Chephl NeATeTbHOCTH Oy ayIUX CIICIHATINCTOB.

B pesynbraTe 0CBOCHUS AUCHUTIMHBI 00YUYaAIOIIUIICS H0JI7KEH 3HATD:

® CMBICHI TMOHATHI: (U3MUECKOE SBJIECHUE, TUIOTE3a, 3aKOH, Teopus,
BELIECTBO, B3aMMOJEHCTBHE, AJIEKTPOMArHUTHOE II0J€, BOJHA, (DOTOH, aTOM,
aTOMHOE PO, MOHU3UPYIOIIHE U3IIyYCHMUS;

e CMBICT (DU3MYECKUX BEJIMYUH: CKOPOCTh, YCKOpPEHHE, Macca, CHIa,
UMIYJbC, paboTa, MeXaHWYecKash HSHEeprusi, BHYTPEHHsS HHEprus, aOCONOTHas
TEMIIEPATYpa, CPENHsSA KUHETUYECKas DHEPrus YaCTUL[ BEIIECTBA, KOJWYECTBO
TEIUIOTHI, 3JIEMEHTAPHBINA IICKTPUUECKUN 3apsI;

® CMBICI (DU3MYECKHX 3aKOHOB KJIACCHUYECKOM MEXAHHUKH, BCEMHPHOTO
TATOTCHUS, COXPAaHEHMsI DHEPIMM, HMIIyJIbCa M JJIEKTPUYECKOTO 3apsia,
TEPMOJUHAMUKH, dJIEKTPOMAarHUTHON MHAYKIUH, (poToddhPekTa;

® BKJIAJ POCCHMCKMX W 3apyOekKHBIX YYEHBIX, OKa3aBIIMX HauOOJIbIIEe
BJIMSIHUE Ha Pa3BUTHE (PU3UKU;

B pe3ynbraTe 0OCBOCHMS TUCIUIINHBI 00YYarOIIUNACS A0/2KeH YMeTh:



® TIPOBOAMTH HAOIIOICHUS, INIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI,

® BBHIJIBUTaTh TUIIOTE3BI U CTPOUTH MOJICTIH,

® NPUMEHATH TIONYyYEHHBIC 3HaHUSA TO (QU3UKE UIA OOBSCHEHHS
Pa3HOOOPa3HBIX (PU3NIESCKUX SBICHUIN M CBONCTB BEIIECTB;

® IIPAKTHUYECKH UCIOJIb30BaTh (PU3NUYECKUE 3HAHUS;

® OIICHUBAThH JOCTOBEPHOCTH €CTECTBEHHO-HAYYHOU MH(OpMAIINK;

® UCIONB30BaTh NPHOOpPETEHHBICE 3HAHWA W YMEHHS IS PEUICHHS
NPAaKTUYECKUX 3a7ad I[MOBCEAHEBHOW JKM3HH, oOecreueHus 0e30MacHOCTH
COOCTBEHHOW KW3HHW, PAIMOHATBLHOTO TPHPOJIONOIB30BaHUS M OXpaHbI
OKPYKArOIICH CPEIbI.

® OIUCHIBATH M OOBSICHATH (PU3UUECKUE SBJICHUS M CBOWCTBA TEJNl: CBOMCTBA
ra3oB, OKUAKOCTEH W  TBEPABIX TN, DJIGKTPOMArHUTHYI0  WHAYKIIHIO,
pacmnpocTpaHeHHEe 3EKTPOMATHUTHBIX BOJIH; BOTHOBBIE CBOWCTBA CBETA; M3TyUYEHHE U
HOTJIOIEHUE cBeTaaTOMOM; (hoTO3(h(DEKT;

® OTJIMYATh THIOTE3bI OT HAYYHBIX TEOPHUH;

® JeNaTh BBIBOJBI HA OCHOBE SKCIIEPUMEHTAILHBIX TaHHBIX;

® IIPUBOJIUTH MIPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOMIOACHUS U SKCTIEPUMEHT
SBJIAIOTCSI OCHOBOM ISl BBIIBMJKEHHUS TUIIOTE3 U TEOPHil, O3BOJIAIOT MPOBEPHUTH
UCTUHHOCTh TEOPETHYECKHX BBIBOJOB; (PU3MYECKas TEOpPHUS IaeT BO3MOXKHOCTb
OOBSACHSATH U3BECTHBIC SIBJICHUSI MIPUPOJABI U HAay4yHbIE (DAKThI, IPEICKA3BIBATD €IIIE
HEU3BECTHBIC SBJICHUS;

® IPUBOAWTH TMPUMEPHI MPAKTUYECKOTO HCIONB30BAHMS  (QU3HUECKUX
3HAHWI: 3aKOHOB MEXaHUKH, TEPMOJUHAMHUKHN U DJIEKTPOJIMHAMUKHA B SHEPTETHKE;
Pa3IUYHBIX BHJOB DSJEKTPOMArHUTHBIX W3JIYYCHUW JUIS Pa3BUTUA Paauo W
TEIEKOMMYHUKAIIMK, KBAaHTOBOW (U3WKH B CO3MaHUU SIICPHOM DHEPTETHKH,
Ja3€poB;

® BOCIPUMHUMMATh MU HA OCHOBE IMOJIYYCHHBIX 3HAHUH CaMOCTOSITENBHO
OIleHMBATh HHQOpPMAIUIO, cojaepkamiyiocs B coobmenusx CMU, Hatepuere,
HAYYHO-TIOMYJISIPHBIX CTaThsIX.

® TIPUMEHSTH MOJyYCHHBIC 3HAHUS TS PeIIeHUs] (PU3MUECKUX 3a/1a4;

e ompenensATh XapakTep (u3myeckoro mporecca mo rpaduky, Tabiuie,
bopmyne’;

U3MEPSATH Pl GU3NUECKUX BEJIIUYMH, IPEACTABIIASA PE3yIbTaThl U3MEPEHHI C
YYETOM X MOIPEIIHOCTEN.

Ilnanupyembie  pe3yJbTaTbl  OCBOEHHMs  001Ie00pa3oBaTeIbHOM
aucumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne AUCUUIUIMHA uMeeT npu popmupoBanun OK:

OK 1. BeiOupate cmocoObl pemieHust 3agad  IpodeccruoHabHON
NEeSATEIbHOCTH MPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTAM.

OK 2. Hcnonws3oBaTh COBpEeMEHHBbIE CpEICTBa IIOMCKA, aHaiu3a M
UHTEpHpeTanuu nHGopManuu 1 UHPOPMALIMOHHBIE TEXHOJIOTHH JIJIsl BBITIOJHEHUS
3a/1a4 mpo(eccuoHaIbHOMN 1eITeTbHOCTH.



OK 4. DddextrBHO B3aUMOJICUCTBOBATh W palbOTaTh B KOJUIEKTHBE U
KOMaH/I€e.

OK 5. OcywmecTBiasiTh YCTHYHO M MHCbMEHHYK) KOMMYHHMKAIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanmuu ¢ ydetoMm ocoOeHHOCTEH
COI[MAJILHOTO U KYJIbTYPHOT'O KOHTEKCTA.

OK 7. CopeiicTBOBaTh ~ COXPAHEHUIO  OKpYyXKaroUlell  cpenpl,
pecypcocOepexeHnto, MPUMEHSITh 3HaHUS 00 W3MEHEHUW KJIMMaTa, TPUHIIUIIHI
OepeXIMBOTO MPOU3BOACTBA, A(M(PEKTUBHO JEHCTBOBATH B YPE3BbIYANHBIX
CUTYaIUsIX.

[IpodeccnoHalbHO-OPUEHTUPOBAHHOE CO/ICPKAHUE TIPOCIEKUBAETCS Yepes3
uarerpamuio OY/l. 11 ®@usuka u OI1.01 Marepuanosenenue, OI1.04 JKusonucs c
ocHoBamu 1uBeroBeaeHus, OIL.08 OcHOBbl UepueHUs U HadyepTaTEIbHOU
reomerpu, OIl.11 MakeTupoBanue u miactuueckoe Mmoaenuponanue, MJIK 01.01
Huzaitn-  npoextupoBanune, MJIK 02.05 TexHosoruss UCHOIHEHUS U
XyI0KECTBEHHOIO MPOCKTUPOBAHUS HU3ACIHN  JEKOPATUBHO-NPUKIATHOTO H
HapOJHOT'O UCKYCCTBA.

1.4. TlnanumpyeMmble JIMYHOCTHbIE PpPe3yJbTaThbl OCBOCHUsI paldouei
NPOrpamMMmsl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI yBaXXEHUE K JIIOASIM Tpyna,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOTO Tpyaa. CTtpemsuiics Kk GOpMUPOBAHUIO B
CETEBOM cpeJie JIMYHOCTHO U MPO(EeCCHOHATBEHOTO KOHCTPYKTUBHOTO «LHU(PPOBOTO
caena.

JIP 7. Oco3Haromuii OPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXAIOIUKA COOCTBEHHYIO M UYXKYI0 YHUKAJIbHOCTh B PA3JIMYHBIX CUTYalUsX, BO
Bcex (hopMax M BUJAX JI€ATEIbHOCTH.

JIP 10. 3aboTsamuiics O 3alIuTe OKpPYXaIomel cpeabl, COOCTBEHHOW H
qy>K0i 6€30MacCHOCTH, B TOM UHKCie HU(DPOBO.

1.5. Kostu4yecTBO 4acoB Ha OcBOeHHMe padodeil mMporpaMMsbl y4eOHOIO
npeamera:

MaKCHUMaJbHOU y4ueOHOW Harpy3ku oOyuatorierocs - 108 gacoB, B TOM uucie:
ayIUTOpHOM y4yeOHOM paboThl oOydaromerocs - 108 wacoB, U3 HUX B (dopme
MPAKTUYECKON MOJATOTOBKU — 12 4acoB; B TOM YMCJIE MPAKTUYECKUX 3aHATUM - 12
4acoB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bemM yueOHOM TUCHUIJIMHBI U BUABI Y4eOHOI padoThI

Bux yueOHoi1 padoThI O0bem
4acoB
MakcumaiibHasi ydyeOHasi Harpy3kKa (Bcero) 108
AynutopHas y4yeOHasi paGora (o0s3aTeqbHBIEe Yy4eOHbIE 108
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTHYECKOM MOATOTOBKH 12
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHSATHUS 96
nabopaTopHbie PabOThI
MPAKTUYECKUE 3aHITHUS 12

KOHTPOJIbHBIE pabOThI

CamocrosiTesibHasi paboTa 00y4arierocst (Bcero) *
B TOM YHCJIE:

Koncynpranmuu *

IIpomexyTounasi arrectauusi B gopme oughgepenyuposannozo 3auéma




2.2. TemaTuyecKkMid IJIAH U CO/ePKAHNE YUeOHON TUCHUMIIMHBI DU3NKA

HaunmenoBanue Coneprkanne yueOHOT0 MaTtepuara, iaboparopHsie padboThl u [IpakTudyeckue 3aHsaTust, B Tom | OO0beM Konbr
pa3zeNnoB U TeEM yrcie B (hopMe MpaKTHIECKOH MOATOTOBKH, CAMOCTOSATENIbHAS paboTa 00ydaroInXCst 4acoB JTUYHOCTHBIX
pe3yIbpTaToB,
(dbopMHpOBaHUIO
KOTOPBIX
CIIOCOOCTBYET
3JIEMEHT
IPOrpamMMBbl
1 2 3 4
Brenenue. Copneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK10OK2O0OKS5
dusuka u 1 Hayunbiii meton mno3HaHuss Mupa. B3auMocBsizb Mexay OGU3MKOH W IpYTHUMH JIP 4
METO/IbI €CTECTBECHHBIMH HayKaMH. MeTOJsl HAyYHOTO HCCICAOBAHHS (DU3MUYCCKHX SBICHUM. | 2/1 JIP 7
HAay4YHOI'O [orpemHocTy u3MepeHU (QHU3MUECKUX BeIMYMH. MoJenupoBaHue SBICHUNH H
MTO3HAHMUS. IIPOLIECCOB NPUPOIBL. 3aKOHOMEPHOCTh U CIy4alHOCTb. ['paHUIlbl NPUMEHUMOCTH
¢u3nueckoro 3akoHa. @U3MYECKUE TEOPUH U MPHHLUI COOTBETCTBUA. Ponb um Mecto
bu3ukn B (HOPMUPOBAHMHM COBPEMEHHOW HAyYHON KapTHHBI MHpPA, B MPAKTHYECCKOU
JeATeNbHOCTH Jtoiei. DU3nKa U KyJbTypa.
IIpodeccnoHabHO-OPHEHTHPOBAHHOE colepKaHue: O1eHOYHBIN pacuer
bu3HYECKOI BEITMYMHBI IPU MPOSKTUPOBAHUH HHTEPhEpa.
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH *[E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas pabota 00yJaomuxcs *
Pazgen 1.
MexaHuka.
Tema 1.1. Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20K40KS5
[Ipenmert u 1 Kunematnyeckne XapakTEepUCTUKM MEXAaHMYECKOrOo JBI)KEHUA. Mopaenun Ten u JIP 4
3a1a4n IBIDKEHUH. 2/0 JIP 7
KJIACCUYECKOU JlaGoparopHble pabOThI *
MEXaHHUKH. [IpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTposibHBIE PabOTHI




CamocrosTenbHas pabora 00yJaromuxcs

Tema 1.2. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
JBm>xeHue Tena. 1 PaBHOYCKOpEeHHOE MpsAMOIMHEHHOE IBMIKEHHE, CBOOOAHOE MajcHuE. JIBHKeHue Tena, JIP 4
OpOILICHHOTO TOA YIJIOM K TOPHU30HTY. JIBH)KEHHE TOYKH TO OKpyxkHOCTH. | 2/0 JIP 7
[ToctynaTenbHoe U BpaliaTeabHOE ABM)KEHHUE TBEPIOTO Tea.
JlaboparopHbie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJarouuxcst *
Tema 1.3. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
Bzaumopeiicteue | 1 [Mpunnun cynepno3uiuu cui. MHepimanbHas cucremMa oTcueTa. 3akoHbl MexaHuku | 2/0 JIP 4
TeN. 3aKOHBI Herotona. 3akonsl BcemupHoro tsarorenus, ['yka, cyxoro TpeHus. JIBuxeHue JIP 7
MEXaHUKH HEOECHBIX TE€JI W MX MCKYCCTBEHHBIX CIYTHUKOB. JSIBIeHUs, HaOlolaeMble B
HeioToHa. HEHHEPIMAJIbHBIX CUCTEMaX OTCYETA.
JlaboparopHble pabOTHI *
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 1.4. Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
Nmnynbe cuisl. 1 3aK0oH W3MEHEHWS M COXpaHEHUs HUMIyJbca. Pabora cwmibl. 3aKOH W3MEHEHUS | OK7
COXpaHEHUsl DHEPIUH. JIP 4
2/0 JIP 7
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrositenpHas pabota o0yJaomuxcs *
Tema 1.5. Coneprkanne ydeOHOr0 MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKU 2/0 OK20OK40KS5
Pasrosecne 1 VcnoBus paBHOBECHsl TBEPAOTO Tela B MHEPLHMANBHON cHCTeMe oTcdyeTa. MoMeHT JIP 4
MaTepHaibHOH cinbl. PaBHOBecHe SKMIKOCTH M Tasa. JIBWKeHMe skuikocTedf n rasos. 3akon | 2/0 JIP7
TOYKH 1 TBEPZIOTO COXpaHEHMs] SHEPTHHU B JMHAMHKE KUIKOCTH H Ta3a.
Tena. JlaGopaTopHble paboThl
[TpakTHueckue 3aHATHsI, B TOM YHCJIE B JopMe MPAKTHUECKOU IMOATOTOBKH */*
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KonTponbHble paboTh

CamocrosiTenbHas paboTa 00yJaronuxcst

Tema 1.6. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/1 OK20OK40KS5
Mexanundeckue 1 Ammatyna, mepuop, uyactora, (asa konebanmii. IlpeBpamieHus sHEprum Mpu JIP 4
Kosie0aHus u KosieOaHusAX. BpIHyXneHHble KojeOaHMs, pe3oHaHc. llomepeyHble W TPOAOIBHBIC JIP 7
BOJIHBI. BOJTHBI. 2/1
IIpogeccuoHaAILHO-OPHEHTHPOBAHHOE coaep:xanue: [Ipupona 3Byka, aKkyCTHYECKUE
XapaKTePUCTUKU TIOMEUICHHH, OCHOBBI aKyCTUYECKUX PAaCUETOB.

JlaboparopHblie pabOTHI *

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

KoHTpoJibHBIE PabOTHI *

CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 1.7. Coneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/1
O06006111EeH1E IO 1 O6006menue no pa3aeny «MexaHukay. 2/1
pazaeny IIpodeccnonanbHO-OpHEHTHPOBAHHOE colepxkanue: OnpenesieHne uaeaibHbIX
«MexaHKa» pa3MepoB MeOENIH U aKCECCYapoB U PACCTOSHUS MEXKTY O0OBEKTaMH.

JlaGopaTopHbie pabOThI *

[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrosiTenbHas paboTa 00yJaronuxcs *
Pazpnen 2.
MonekynsapHas
¢uzuka u
TEPMOIMHAMUKA.
Tema 2.1. Copneprxanue yueOHOTO MaTepuaa, B TOM 4Hciie B popMe NpaKTUIECKOH MMOATOTOBKU 2/0 OK20OK40KS5
[Ipenmer u 1 IIpenMeT 1 3aa4u MOJIEKyIApHO-KuHeTHdeckoi Teopun (MKT) u TepMOAMHAMUKH. JIP 7
3a1a4u AoOcomrorHas TeMmmeparypa Kak Mepa CpEIHE KHUHETUYECKOM HSHEPruu TEIUIOBOTO 2/0
MOJICKYJISIDHO- JIBU>KEHUS 4acTHIl BellecTBa. Moenb uaeanbHoro rasa. JlaBinenue raza. Csizb MEXIY
KHHETUYECKOM JIaBJICHUEM U CPEOHEW KHUHETUYECKOW DJSHEPrue MOCTYNaTeIbHOIO TEIIOBOTO
teopuu (MKT) u JIBUKEHUS MOJIEKYJI HICATBHOTO Ta3a.
TePMOJMHAMUKH. | JlaGopaTopHbIE paOOTHI *

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

KoHTpoJibHBIE PabOTHI

CamocrosiTenpHas pabora 00yJaomuxcs
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Tema 2.2.
Monenb
UaealbHOro rasza
B

TCPMOANHAMUKE.

Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU

1

Mogens uaeanbHOro raza B T€pMOAMHAMHKE: ypaBHeHUe MeHneneeBa-Kianeiipona,
BBIpaXXEHME JUIsl BHYTPEHHEN sHepruu. 3akoH JlanbToHa. ['a30Bble 3aKOHBI.

2/0

2/0

JlaboparopHble pabOTI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUYECKON MOATOTOBKU

*/*

KonTponbHble paboTh

CamocrosiTenbHas paboTa 00yJaronuxcst

OK20OK40KS5
JIP 4

Tema 2.3.
ArperaTHble
COCTOSIHUS
BELIECTBA.

Cone

»KaHue yueOHOro Marepuala, B TOM 4ucie B popMe NpakKTHUECKOM MOArOTOBKU

1

®da3oBsie nepexonbl. [IpeobpazoBanue 3HEeprun B $a3oBeIX nepexonax. HackimeHHbIe
M HEHAChIIEHHbIE Mapbl. BiaxkHOCTh BO3AyXa. Mojzenb CTPOCHUS KUIKOCTEH.
IloBepxHocTHOE HaTsKeHHE. Mopenb CTpoeHus TBepAbIX Ten. Mexanudeckue
CBOMWCTBA TBEP/IbIX TEJI.

IIpodeccuonaiLHO-OPHEHTHPOBAHHOE co/epikaHue: YUéT (U3MYECKUX CBOWCTB
MaTepuasoB MPHU MPAaBUILHOM MOA00pE UX VI ONPEesIEHHBIX IeJIEH.

2/1
2/1

JlaGopaTopHble pabOTHI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUYECKOW MOATOTOBKU

*/*

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcst

OK20K40K5
JIP 7

Tema 2.4.
BryTtpeHHss
JHEpPIHUsl.

Cone

»KaHue yueOHOro Marepuala, B TOM uucie B popMe NpakKTUYECKOM MOArOTOBKU

1

Pabora u Temnomnepenada Kak CriocoObl M3MEHEHHs BHYTpeHHEH sHepruu. [lepBbrii
3aKOH TePMOJUHAMUKH. AnrabaTHbIN Tporiecc. BTopoii 3akoH TepMOIMHAMUKH.
IIpodeccnoHanbHO-OPUCHTUPOBAHHOE  colepxaHue:  Du3MUYECKUE  IPOLIECCHI
Teruonepenayd (KOHBEKIHs, TEIIONPOBOJHOCTb, H3JIy4eHHE), (PU3NYECKHE OCHOBBI
paboThl  OTONMUTENBHBIX  NPUOOPOB M TEIUIOTEXHUYECKUE  XapaKTEPUCTHUKU
CTPOMUTENBHBIX U OTAEJIOYHBIX MAaTEPHUaTOB, OCOOEHHOCTH TEIUIOOOMEHA YeloBeKa ¢
OKpyXxaromie cpenoil. OLeHOYHBIH pacdyeT NoKa3aTelsd TEIIOYCBOEHHUS ITOBEPXHOCTH
110JIa M COIOCTABUTh €r0 C HOPMATUBHBIM 3HAYCHUEM.

2/1

2/1

JlaGopatopHbie paboThI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUYECKOW MOATOTOBKU

*/*

KonTponbHble paboThl

CamocrosiTenpHas pabora

OK20K40K5
JIP 4

Tema 2.5.

Copneprxanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpaKTUIECKOH MMOATOTOBKU

4/0

OK2O0K 4
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[TpeoOpaszoBanus | 1 KII/] reruoBoii mammusl. ukin KapHo. Dkonornyeckue npodaemMbl TEIIOIHEPTETHKY. OK 50K 7
SHEPTUH B 2/0 JIP 10
;Zﬁzzzz JlaGopaTopHbie pabOThI *

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

W3mepenne BinaxHOCTH Bo3ayXa. V3ydyeHue TEIUIOBOIO pACHIMPEHHs TBEPABIX Tl MU

AKHUJIKOCTH.

KoHTpoJibHBIE PabOTHI *

CamocrosTenbHas padora *
Tema 2.6. Cogneprkanne ydeOHOro Matepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK 1 0OK2O0K4
O06o0mieHue mo 1 O6061menue no pazaeny «MosnekysipHas (GU3MKa U TEPMOJTUHAMUKA 2/1 OK 50K 7
pasneny IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE coAep:kaHue: Dusnyeckue XapaKTEpPUCTUKU JIP 4
«MonekynspHas KJIMMATa, CIOCOObI OLIEHKH KJIIMMaTHUYECKHX YCIOBUHM NPHU NPOESKTUPOBAHHH. JIP 7
¢buzuka u JlaGopaTopHble pabOTHI * JIP 10
TEPMOAMHAMUKA» | [IpaKkTUUYECKHE 3aHSATHS, B TOM YHCIIe B (hopMe TPaKTUIECKON MOATOTOBKH *[E

KonTponbHble paboThl *

CamocrosiTenpHas pabora *
Pa3nen 3.
DJIEKTPOAMHAMH-
Ka.
Tema 3.1. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK2 0K 4
IIpenmer n 1 DNEKTpUYECKOe B3aUMOJICHCTBUE. 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO 3apsa. 3aKOH OK 5
3a1a4u Kynona. Hanps’>keHHOCTh M NOTEHIMAII 3JIEKTPOCTATHYECKOTO MOJIS. 2/0 JIP 4
BJIEKTpOANHAaMU- | JlaGopaTopHbIe pabOThI *
KH. [TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B opMe MPAKTHIESCKOM IMOATOTOBKH *[E

KonTponbHble paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 3.2. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU 2/0 OK20OK40KS5
[TpuHIMI 1 [IpuHuun  Ccynepmo3uLMM — JJIEKTPUYECKUX  mojied. Pa3HOCTP  MOTEHLHaloB. JIP 4
CYIIEPIIO3ULIUN [TpOBOHHUKH ¥ JUAJIEKTPUKH B 3JICKTPOCTATHYECKOM ITOJIe. DIICKTpUYecKast eMKOCTh. | 2/0 JIP 7
JIEKTPUYECKUX Konnencarop. DHeprus 3JIeKTpUYECKOTro MOJIsL.
TIOJICH. JlabopaTopHbIe pabOTHI *

[IpakTHyecKue 3aHATHUS], B TOM YHcie B (hopMe MPAKTHUECKON MO OTOBKH */E
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KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcs

Tema 3.3. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hciie B popMe NpaKTUYECKOH MOATOTOBKU 4/1 OK10K2O0OK4
[TocTrosaHHBII 1 [ToctrosiHubIi AnekTpuyeckuil Tok. Dnekrpoasmwkymas cuia (3/1C). 3akon Oma s OK50K7
JIEKTPUYECKUI HOJIHOM DJICKTPUYECKOW [EeMH. DJICKTPUUECKUH TOK B MeETaliaX, JJIEKTpONuTax, | 2/1 JIP 4
TOK. MOJYIPOBOJHUKAX, Ta3aX U BaKyyMe. JIP 10
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE cojiep:KaHme: Pacnpenenenue
ANEKTPUYECKOM CETU MPU NPOEKTUPOBAHUU UHTEPhepa MOMEIIECHHUS.
JlaboparopHblie pabOTHI *
[IpakTUueckue 3aHATHSI, B TOM YHCIIEC B (opMe MPaKTUUECKOU MOATOTOBKH: 2/0
Nzyuenue 3axkona OMa i yyacTKa I, OCIEe0BATEIIbHOTO U NMapauIeIbHOTO COSAMHEHUS
MIPOBOJHUKOB. Pelienue 3amay.
KoHTpoJibHBIE PabOTHI *
CamocrositenpHas pabora o0yJaomuxcs *
Tema 3.4. Copneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
[Tna3ma. 1 | [Mnasma. Diextponus. ITomyIpOBOIHIKOBBIE IPHGOPE. CBEPXIIPOBOIMNMOCTS. 2/0 JIP 7
OnexTponus. JIaGopaTopHbIe paboOTHI * JIP 10
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 3.5. Copneprkanue yueOHOTO MaTepuala, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
MaruuTHOe noste. | 1 Bekrop MarHuTHOM wuHAYKUuU. [IpyHIMO Cynepno3WnMM MArHWTHBIX — IOJEH. JIP 4
MarHuTHOE 10JIe IPOBOJHHUKA C TOKOM. 2/0 JIP 7
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MO OTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 3.6. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20K40KS5
JerictBue 1 JleiicTBe MarHUTHOTO MOJI Ha MPOBOJHHMK C TOKOM M JBHXKYLIYIOCS 3apsDKCHHYHO JIP 7
MarHMTHOT'O TOJIS gactuny. Cuna Amnepa u cuna Jlopenua. 2/0
Ha MPOBOAHMK ¢ | JlabopaTopHbIC pabOTHI *
TOKOM. [TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E

KoHTposibHBIE PabOTHI
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CamocrositenpHas pabora 00yJaomuxcs

Tema 3.7.
[Torok BekTOpa
MarHATHOM
WHTyKLIHH.

Cogepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe MpaKTUYECKOM MOArOTOBKU

1 SIBneHune ANEKTPOMArHUTHOM MHAYKLIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKuuu. DJ(C
MHAYKIUH B IBMKYIIMXCS TpoBoHUKaxX. [IpaBuio Jlenna.

2/0

2/0

JlaboparopHble pabOTHI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUUECKON MOATOTOBKU

*/*

KonTponbHble paboTh

CamocrositenpHas pabota 00yJaomuxcs

OK20K40K5
JIP 7

Tema 3.8.
SIBnenune
CaMOWHIYKIIWH.

Cogepxanue yueOHOro Mateprasia, B TOM 4ncie B popMe MpaKTUYECKOM MOArOTOBKU

1 SBnenne camouHAyKuuM. MHAYKTMBHOCTb. OHEpPrusl AJIEKTPOMAarHUTHOTO MOJIS.
MaruuTHEIE CBOVICTBA BEIISCTBA.

2/0

2/0

JlaboparopHble pabOTHI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUYECKON MOATOTOBKU

*/*

KonTponbHbIe paboTh

CamocrositenpHas paboTa 00yJaomuxcs

OK20K40K5
JIP 4

Tema 3.9.
DNEeKTpOMarHuT-
HBIE KOJIEOaHU.

Cogepxanue yueOHOro Mareprasa, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU

1 Konebarenbublii KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoseOaHus. BrIHyXIeHHbIE
JIEKTPOMAarHuTHbIe KojeOanus. Pe3oHaHc.

2/0

2/0

JlaboparopHble pabOTHI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUYECKON MOATOTOBKU

*/*

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcs

OK20K40K5
JIP 4
JP 7

Tema 3.10.
[TepemenHbli
TOK.

Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe MpaKTUYECKOM MOArOTOBKU

1 [lepemennsiii Tok. KonzeHcaTop U KaTyllIka B ENU IEPEMEHHOr0 Toka. IIponsBoacTso,
nepegaya M NOTpeOJieHHWe  ANIEKTPUYECKOM  IHepruu. JeMeHTapHas Teopus
Tparcdopmaropa.

IIpodeccnonaibHo-opueHTUPOBaHHOEe cofep:xaHue: Co3nanue dHEProddHEeKTUBHBIX
U OSKOJIOTMYECKH YHCTBIX IMPOEKTOB, OE30MacHbIX IJsl MPOXHUBAHUS I paboTHl B
IOMEIICHUH.

2/1

2/1

JlaboparopHblie pabOTHI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUYECKON MOATOTOBKU

*/*

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcs

OK20K40K5
JIP 4
JIP 10
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Tema 3.11. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK10K2O0OK4
DnekTpomMarHut- | 1 BuxpeBoe  snmekrpuueckoe — moJsie.  OJEKTpOMAarHuTHble  BOJIHBL.  CBOMCTBa OK50K7
HOE I0Je€. SMCKTPOMATHUTHBIX BOJNH. JlMAma30Hbl DJICKTPOMATHUTHBIX —U3MydeHHid u ux | 2/0 JIP 4
MPaKTUYECKOE MpUMeHeHHe. [[pHHIMIIBI paauOCBSI3U U TEJIECBUICHUS. JIP 10
JlaboparopHbie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHbIe paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Pa3nen 4. Ontuka
Tema 4.1. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIeCKOH MOATOTOBKU 2/0 OK20OK40KS5
I'eomerpuueckas | 1 [IpssMonMHEITHOE PAaCTIPOCTPAHEHHUE CBETA B OJHOPOJHOMN cpefie. 3aKOHbI OTPaXKEHUS U JIP 4
OIITHKA. npesnomieHus csera. [lonHoe BHyTpeHHee oTpaxeHue. Onrtuyeckue npudopsbl. 2/0 JIP 7
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS, B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 4.2. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIeCKOH MOATOTOBKU 4/2 OK10K2O0OK4
BonHoBbIE 1 BonnoBele cBoiicTBa cBeta. CkopocTh cBeta. MHTepdepenuus crera. KorepeHTHOCTS. OK50K7
CBOICTBa CBETA. Hubpaxius ceera. [Tomsipusanust ceera. Jucrepcust cBeta. [Ipaktuueckoe npumereHue | 2/1 JIP 7
3JIEKTPOMArHUTHBIX U3TyYCHUH. JIP 10
IIpogeccuonaibHO-OpHEeHTHPOBAHHOE cofeps:kaHue: dusnueckas npupoja cBera U
[[BETa, OCHOBBI (OTOMETPUHU, METOJAbl OLEHKH LBETa, MPHUHLIMI JEHCTBUS
OCBETUTENBHBIX NPUOOPOB, a TakXKe BBUAY AaKTyaJIbHOCTH MpPU TNPOCKTHPOBAHUH
MHTEPbEPOB — OCHOBBI Pa0OTHI 3KPAHHOM U MPOEKIIMOHHOM amnmaparypsbl.
JlaGopaTopHble pabOTHI *
[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B OopMe MPAKTHIECKOM IMOATOTOBKH 2/1
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE coAep:kaHue: M3yuenue nurephepeHun u
Tu(dpaKIy CBETA.
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 4.3. Coneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
ITpuHIMN 1 WHBapuaHTHOCTh MOJyJISi CKOPOCTH CBeTa B Bakyyme. llpuHimn otHocutenbHOcTH | 2/0 JIP 4
OTHOCUTEIBHOCTH OitnmreriHa. [IpocTpaHcTBO M BpeMsi B CHEHUATBHOM TEOPUU OTHOCUTEIBHOCTH. JIP 7
OHHIITEWHA. OHeprusi W MMIYJIbC cBOOOAHOM yacTuIbl. CBsi3b Macchl M DHEPTUU  CBOOOIHOM
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YacTHULIBl. DHEPIrHsl MOKOSI.

JlaGopaTopHbie pabOThI

[IpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 4.4. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK 1 0OK2O0K4
O06001menue o 1 O6o00menue 1o pazaenaMm «AIeKTpoarnHaMuKay U «ONTHKa» 2/1 OK50K7
pazznenam IIpodeccuonanbHO-OpHeHTHPOBaHHOE cofepxkanue: [1on60p OTTEHKOB U COYeTaHUM JIP 4
«INEeKTPOAUHAMU C Y4ETOM BO3JICMCTBHUSI CBETA HA IIBETOBOE BOCIPUSITHE. JIP 7
Ka» ¥ «Ontuka» | JlaboparopHbie paGOThI *

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

KonTponbHbIe paboThI *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Paznen 5.
KBanToBas
¢duszuka.
Tema 5.1. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
[Ipeamer n 1 [IpeameT u 3a1a4n KBAaHTOBOM (DU3HKH. 2/0 JIP 4
3a1a4u JIP 7
KBAHTOBOH JlaGopaTopHble paboThI *
usnku. [TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH *[E

KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabota o0yJaomuxcs *
Tema 5.2. Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0OKS5
TermioBoe 1 \ TennoBoe n3nydenue. Pactipenenenre SHEPTUH B CIIEKTPE a0COTIOTHO YEPHOTO Tea. 2/0 JIP 4
U3Iy4eHue. JIaGopaTopHble paboTbI * JIP 10

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

KonTponbHble paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 5.3. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
I'mnoresa M. 1 l'unoteza M. Ilmanka o kBanTax. Poro3ddexr. Ombiter A.I'. CroneroBa, 3aKOHBI JP 7
[Inanka o dotorddekra. YpaBuenue A. DitHmrerHa 11 hoTodrddexra. 2/0
KBaHTaXx. JlaGopaTopHble pabOTHI *
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[IpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 5.4. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
@OTOH. 1 ®oton. Onsitel [1.H. Jle6eneBa u C.M. BaBunosa. ['unotesa JI. ne bpoitnsg o BOTHOBBIX JIP 4
BomnHoBEIE CBOMCTBaX YaCTHII. 2/0
cBolicTa yactull. | JlaGoparopHbie paGoThI *

[IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrosiTenpHas pabota 00yJaomuxcs *
Tema 5.5. Cogneprkanne y4eOHOro MaTeprasa, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
Kopnyckymnsapro- | 1 Kopnyckynspruo-sonHoBoit  ayanusm. Judpaxnus snexTpoHoB. JlaBneHue cBera. JIP 7
BOJTHOBOM CooTHolieHne HeonpeaeneHnoctel [ 'eizendepra. 2/0
Ayanusm. JlaGopaTopHbie pabOTHI *

[TpakTHyecKue 3aHATHUS], B TOM YHcie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTpoJibHBIE PaOOTHI *

CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 5.6. Cogneprkanne ydeOHOro MaTeprasa, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
Mopenu 1 OOBbsicHeHHE JTUHEWYaToro CIEKTpa BOJOpPOJAa HAa OCHOBE KBAHTOBBIX MOCTynaTtoB H. JIP 4
CTPOCHUS aToOMa. bopa. CnoHTaHHOE U BBIHYKJICHHOE M3JTyY€HUE CBETA. 2/0 JIP 7

JlaboparopHblie pabOTHI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*

KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabora 00yJaomuxcs *
Tema 5.7. Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2/0 OK20OK4O0OKS5
CocraB u 1 CoctaB u crpoeHue atomMHoro suapa. Mzortomsl. Snepubie cunbl. [lepekt maccel u JIP 4
CTpPOCHHUE SHEPTHs CBS3M SApA. 2/0 JIP 7
aTOMHOTO s/1pa. JlaGopaTopHbie pabOoTHI *

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

KoHTpoJibHBIE PabOTHI *

CamocrosiTenpHas pabota 00yJaomuxcs *
Tema 5.8. Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKH 4/0 OK 1 0OK2O0K4
3akoH 1 ‘ SnepHble peakluy, peakluu JeieHust U cuHTe3a. Llennas peakuus aeneHus sjep. OK 50K 7
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pasivoaKTUBHOTO “ 2/0 JIP 4
pacmaja. JlaGopaTopHbie pabOThI * JIP 10
[IpakTHyeckue 3aHATUS, B TOM YHCIIE B (hOpMeE MPAKTHUECKONW MOATOTOBKHU: 2/0
Pemmenue 3agau
KonTponbHbIe paboTh *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 5.9. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK10K2O0OK4
SAnepnas 1 ‘ SAnepHas sHepreTuka. TepMOsSIEpHBII CUHTES. 2/0 OK 50K 7
JHEPreTHKA. JlaGoparopHblie pabOThI * JIP 4
[IpaKTUYECKHUE 3aHATHS, B TOM YHCIIE B hOpME MPAKTUYECKON MOITOTOBKH k% JIP 10
KoHTpoJibHBIE PabOTHI *
CamocrositenpHas pabora 00yJaomuxcs *
Tema 5.10. Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
DneMeHTapHbIe 1 DneMeHTapHble  4YacTullbl. @DyHIaAMEHTAIbHBIE  B3aUMOJCWUCTBUA. Y CKOPUTEIHU JIP 7
YACTHIIBL. 5JIEMEHTAPHBIX YACTHIL. 2/0
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas pabota 00yJaomuxcs *
Tema 5.11. Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK1 OK 2 OK 4
O6o0mieHue mo 1 | O606menne o pasaeny «KBantoBas dusmka. OU3NKA ATOMA H ATOMHOTO SIPAY 2/0 OK 50K 7
paszeny JlaboparopHblie pabOTHI * JIP 4
«KBanToBas [IpakTHYeCKHE 3aHATHS, B TOM YHMCIIE B (JOPME MPAKTHIECKOM TIOATOTOBKH k% JIP 7
usnka» KonTponbHble paboThl * JIP 10
CamocrosiTenbHas paboTa 00yJaronuxcs *
Pazgen 6.
Crpoenue
Bceenennon.
Tema 6.1. Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
[IpumenumocThb 1 \ [TpMEHUMOCTD 3aKOHOB (PU3UKH ISt 0OBSICHEHHSI TIPHPOIBI KOCMHYECKUX 00bekTOB. | 2/0 JIP 4
3aKOHOB (u3uky | JIaGoparopHble paboThI * JIP 7
Jist O0bACHEHMS | [IpakTHUecKKe 3aHATHS, B TOM YHCie B (hopMe TPAKTHIECKOH TIOATOTOBKI */E

MPUPOJIBI

KonTponbHble paboThl
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KOCMUYECKHX CamocrosTenbHas pabora 00yJaromuxcs
00BEKTOB.
Tema 6.2. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2/0 OK20OK4O0KS5
Conneunas 1 | Conmeunas cucrema. 2/0 JIP 7
crcTeMa. Jla6opaTopHbIe paboTHI *

[IpakTHyeckue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 6.3. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK10K2OK4
3Be3nnl 1 1 \ * )% OK 5
MCTOYHHKH HX JlaGopaTopHble PaGoTh! * JIP 7
OHEPIruu. [IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B JopMe MPaKTUUECKOU MOATOTOBKH: 2/0

CeMuHapckoe 3aHsITHE «3Be3/bl M HICTOYHHUKH UX dHeprun. Knaccudukarus 3831

KoHTpoJibHBIE PabOTHI *

CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 6.4. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYEeCKOH MOATOTOBKU 2/0 OK20OK40KS5
OBOJIIOL 1 \ Opoironusa CoJHIa U 3BE3 . 2/0 JIP 7
Connua u 3Be31. | JlabopatopHbie paboThI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*

KonTponbHble paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 6.5. Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
I'anakTuka. 1 | Manakruka. J[pyrie razakTHKH. 2/0 JIP 7

JlaGopaTopHbie pabOThI *

[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH *[E

KoHTpoJsibHBIE PabOTHI *

CamocrositenpHas pabora o0yJaomuxcs *
Tema 6.6. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
[IpocTpanctBenn | 1 [IpocTpancTBeHHO-BpeMeHHble MaciiTadbl Ha0mogaemol Beenennoit. [Ipencrasienue JIP 4
0-BpEMEHHbIE 00 »Bomronnu BeeneHHOoM. 2/0
MacIITa0BbI JlaGoparopHble pabOThI *
Ha0III01aeMOi [IpakTHyecKue 3aHATHUS], B TOM YHcie B (hopMe MPAKTHUECKON MOJTOTOBKH */E
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Bcenennon. KonTponbHble paboTh *

CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 6.7. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4/0 OK10K2O0OK4
Temnast matepust | 1 \ TemHas MaTepusi 1 TEMHAsi SHEPTHSL. 2/0 OK 50K7
U TeMHast JlaboparopHbie pabOTHI * JIP 4
SHEPTHSL. [IpakTHYeCKHE 3aHATHS, B TOM YHCIIE B (OpME MPAKTHIECKON ITOATOTOBKH: 2/0 JIP 7

Cemunapckoe 3ansatue «IIpoucxoxnenue u somtouusi Becenennoit u ColHEYHOM CHCTEMbI»

KonTponbHbIe paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 6.8. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/1 OK20OK40KS5
O06001IeHue 1o 1 O6006mmenue no pazaeny «Ctpoenue BeeneHnoi» 2/1 JIP 4
paszaeiy IIpo¢eccnona/ILHO-OPHEHTUPOBAHHOE coAep:kaHue: Vcrionb30BaHNe 3HaHUH O JIP 7
«CtpoeHnue BcenenHol npy NpoeKTUpOBaHUHU 3JaHUN U COOPYKEHUH B Pa3HBIX PETMOHAX. JIP 10
Bcenenoii» JlaGoparopHbie paGoThI *

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

KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabota 00yJaomuxcs *
Hubdepennmpo- | Coaeprkanue yueOHOro MaTepuaia, B TOM 4ucie B hopMe MPAKTHIECKON MOATOTOBKH 2/0 OK10OK2O0OK4
BaHHBIN 3a4éT 2 JuddepeHMpoBaHHBIN 3a4eT OK 5 OK7

2/0 JIP 4

JlaboparopHbie pabOTHI * JIP 7

[IpakTHYeCKHeE 3aHATHS, B TOM YUCIIE B (JOPME MPAKTHIECKOM TIOATOTOBKH k% JIP 10

KonTponbHbIe paboThI *

CamocrosiTenbHas paboTa 00yJaronuxcs *

Bcero: | 108
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3. YCJIOBUSI PEAJTU3ALIUU PABOYEI MTPOTPAMMBI YUEBHOI
TUCTUTLIAHBI

3.1. TpeboBanuss K MHHHMAJIBHOMY  MAaTepPHATbHO-TEXHUYECKOMY
o0ecre4yeHu1o

Peanuzanust y4eOHOM mucHuIuiiHbl TpeOyeT Haiauuus Y4eOHOro KaOHHeTa
€CTECTBEHHOHAYYHBIX TUCIUTUINH.

OobOopynoBaHne y4eOHOro KaOuHeTa:

Kommnekt yueOHOo-MeToInuecKoi JokyMeHTauu. Crnenuaii3upoBaHHas yueOHas
Me0eb: CTOJ MpenogaBaTes, CTyJ NPernogaBaTess, CTObI s CTYJI€HTOB, CTYJIbs
JUTSl CTYJIEHTOB, KJIacCHasl JIOCKa.

PaGouass mporpamma MoOXeT OBITH peajqn3oBaHa C MPUMEHEHHEM Ppa3ITUYHbBIX
o0pa3oBaTeNbHbIX TEXHOJIOTUH, B TOM YHWCJIE C MPUMEHEHUEM JHCTAaHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOTO 00yUYEHUSI.

3.2. UudpopmanuoHHoe odecriedeHue 00y4eHus:

nepeyeHb YYeOHbIX W3/IaHUM, 3JIEKTPOHHBIX M3JIaHUH, dJEKTPOHHBIX U MHTEepHET-
pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM, FITEKTPOHHO-OMOIUOTEUHBIX CUCTEM, BEO-
CUCTEM JJI OpraHu3aldd JUCTAaHLMOHHOTO OOy4YeHUsT W YIpPaBICHUS WM,
UCIOJIb3yEMBbIE B 00pa30BaTEIbHOM IIPOLIECCE KAK OCHOBHBIE U JIOMOJHUTEIbHBIC
VICTOYHHKHU.

OcCHOBHBIC HCTOYHHUKH:

1. ®uzuka: 0a30BbIA YpOBEHb: YUEOHUK ISl 00pa30BaTeNIbHbIX OpraHU3alluil,
peanu3yronmx oOpa3oBaTeNbHbIE IPOrpamMMBel CPEIHEro
npodeccuonansaoro obpaszoBanmsi /| H.C. IlypermeBa, H.E. BaxeeBckas,
J.A. Ucaes, B.M. Yapyrun —M.: [Ipocsemienne, 2024. — 512 c.: un., 2 1. us.
uil.

2. ®usuka: 0a30BbI ypOBEHb: MPAKTUKyM II0 PEIICHUIO 3ajad: y4deOHOe
nocobue, pa3paboTaHHOE B KOMILJIEKTE ¢ YYEOHUKOM JJisi 00pa30BaTeIbHbBIX
OpraHM3alii, peanu3youmx o0pa3oBaTelbHbIE MPOTPAMMBI CPEIHETO
npodeccuonanbHoro obpaszoanus/ H.C. IlypeimeBa, H.E. Baxeesckas,
I.A. Ucae, B.M. Hapyrun —M.: I[Ipocsemenue, 2024. — 236 c., [4] c.: un

JlonoTHMTEe IbHbIE HCTOYHUKH:

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

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

3. ImutpueBa B.®., Bacumbes JLU. ®usuka gna mnpodeccuit  u
CHelHalbHOCTe TexHudeckoro npoduis. Kontponabable Matepuaisl: yueo.

22



nocoous s yupexaeHuid cpen. mpod. obpazoanus / B.D.JImurpuera,
JI.A.BacunseB. — M., 2014.

4. Imutpuena B.®. Ouszuka 111 npodeccuii 1 cnenuanbHOCTed TEXHUUECKOTO
npo¢uis. JlabopaTopHbIl MPAaKTHKYM: yued. MOCcOoOHs Uid YUpeKICHHMA
cpen. mpod. obpazoBanms / B.D./ImutpueBa, A.B. Kopxkyes, O.B.
Myprasuna. — M., 2015.

5. JmutpueBa B.®. ®usuka 1ia npodeccuii U criennaibHOCTENH TEXHUYECKOTO
npo@uiis: 3JIEKTPOHHBIN y4e0.-MEeTOJl. KOMIUIEKC AJig 00pa3oBaTeIbHBIX
yupexJIeHui cpe. npod. oopazoBanus. — M., 2014.

6. Imutpuena B.®D. ®uzuka nis npodeccuit U cnenuaibHOCTe TEXHUYECKOTO
npouiis: 3JIEKTPOHHOE ydeOHOe H3aHHe (MHTEPAKTUBHOE AJIEKTPOHHOE
OpWIOKEHUE) g o0pa3oBaTelIbHBIX  YUPEXKIEHUM  cpea.  mpod.
obpazoBanus. — M., 2014.

7. AmutpueBa B.®., Bacumbes JLU. ®usuka 111 mnpodeccuit  u
CHEIHAIBHOCTEH TEXHUYECKOTO MPOPMISL: METOAUYECKUE PEKOMEHIAINH:
MeTo. mocodue. — M., 2010.

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

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

10.Tpodumona T.U., ®upcos A.B. ®uzuka njs npodeccuii U cneruaibHOCTeN
TEXHUYECKOTO U €CTeCTBEHHO-Hay4YHOoro npoduieit: CoOopHuUK 3anay. — M.,
2013.

11.Tpodpumona T.U., ®upcos A.B. ®uzuka njs npodeccuii U cneruaibHOCTeN
TEXHUYECKOTO U €CTeCTBEHHO-Hay4YHOro npoduieit: Pemenus 3anau. — M.,
2015.

12. Tpoumona T.U., Gupcos A.B. ®uzuka. CnpaBounuk. — M., 2010.

13.®upcoB A.B. ®usuka 1 npodeccuii U crnennaabHOCTeH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO Tpoduiieii: y4eOHWUK 11 00pa30BaTEIbHBIX
yapexaeHuit cpen. mpod. oopazoanus / mox pen. T.U. Tpopumonsoit. — M.,
2014.

14.®uszuka: yuednoe nocobue nus CI10O /Poauonos B.H.- 2-e u3zn., ucnp. u
nom. - M.: M.: FOpaiit, 2017 — 295 c.

15.Koncruryuust ~ Poccuiickoit ~ ®denepanuu  (MpUHSATa  BCEHAPOIHBIM
rojjocoBannemM  12.12.1993) (¢ yderoM  TOMpPABOK, BHECEHHBIX
dbenepalbHBIMU  KOHCTUTYLUMOHHBIMH 3akoHamMu P® o mnompaBkax K
Konctutymuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-®K3) // C3
P®. —2009. — No 4. — Cr. 445.

16.®enepanbubiii 3akoH 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 3ak0HOM OT 04.06.2014 Ne 145-®d3) «O6 obpazoBaHuu B
Poccuiickon @enepannm.
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17.1lpukaz MunucrepctBa o0pa3zoBaHusi U Hayku P®D «OO0 yTBepxiaeHUU
benepanbHOrO roOCyAapCTBEHHOTO O0Pa30BATEIBLHOTO CTAHJAAPTa CPEIAHETO
(monHoro) oomero o6paszoBaHus» (3apeructpupoBan B MuHiocte PO
07.06.2012 Ne 24480).

18.Ilpukaz MwunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHun
u3Mmenenui B Ilpuka3 MunucrepctBa oOpa3zoBanus W Hayku Poccuiickoii
@®enepanuu ot 17.05.2012 Ne 413 “O06 ytBepkneHun QeaepaabHOTO
roCyJapCTBEHHOTO 00pa30oBaTEIbHOrO CTaHAapTa CcpeaHero (IOJIHOro)
00111er0 00pa3oBaHus ».

19.1Tucemo JlenapTamMeHTa rocyJapCTBEHHOM MOJIUTHKUA B cepe MOATOTOBKU
pabounx kaapoB u JIIO Munobpuayku Poccun ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1O  OpraHu3alMyd  MOJY4YEHUsT CpeaHEero  oOuIero
o0pa3oBaHus B Mpejiesiax OCBOEHHUsI 00pa30BaTeNIbHBIX MPOrpaMM CPEIHETO
npodeccruonanbHOTO 00pa3oBaHms Ha 0a3e OCHOBHOTO 001IIer0 00pa3oBaHUs
¢ yueroM TpeOoBaHu (enepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTAaHAAPTOB W TOJy4aeMoW mpodecCHd WU CHEIUATBHOCTA CPETHETO
poeCCHOHATEHOTO 00pa30BaHUS.

20.Denepanpabiii 3akoH 0T 10.01.2002 No 7-®3 «O06 oxpaHe OKpyKaromiei
cpenb» (B pea. ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 PO. — 2002. —
No 2. — Cr. 133.

21.Duzuka: yueobHoe nocooue/O.M.TapacoBa — M.: ®opym, HUL] UHDPA -
M,2016

22.®0uzuka. bazosslii ypoBeHnsb. 10 kinacc.: yueOnuk/KacbsiHoB B.A. — 6-¢ u3.,
crepeotul. - M.: JIpoda, 2019 — 272 c.

23.®0wu3uka. bazosblii ypoBeHnb. 11 knacc.: yueOnuk/KacbsiHoB B.A. — 6-¢ u3 .,
crepeotul. - M.: JIpoda, 2019 — 272 c.

DJIeKTPOHHBbIE U31aHNUS (3JIEKTPOHHBbIE PeCypPChl):

HNHTEpHET — NCTOYHUKHU

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

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

www.booksgid.com (Booxks Gid. DneKTpOHHAs OoubMoTeKa).
www.globalteka.ru (I'mo6antexka. ['nmoOGanpHast OuOIMOTEKAa HAYYHBIX
pecypcoB).
www.window.edu.ru (ExuHoe oOkHO JocTynma K 00pa3oBaTelbHBIM
pecypcam).

www.st-books.ru (JIyumas yuyeOHast 1utepaTypa).
www.school.edu.ru (Poccuiickuii oO6pa3zoBaTenbHbIil mopTan. JJOCTymHOCTD,
Ka4yecTBO, 3 (HEKTUBHOCTB ).

www.ru/book (OnexTpoHHas OonbmmoTeuHast cucrTema).
www.alleng.ru/edu/phys.htm (OOpazoBatenbhbie pecypchl MHTepHeTa —
®duzuka).

24



www.school-collection.edu.ru (Enunas KOJUIEKIIUSA U ppoBHIX
o0pa3oBaTeNbHBIX PECYPCOB).

https//fiz.1september.ru (yue6HO-MeTOoIMUeCKas TazeTra «Dusmka).
www.n-t.ru/nl/fz (HoGenesckue Jaypearbl 1o buzuke).
www.nuclphys.sinp.msu.ru (Anepnas ¢busmuka B Hutepuerte).
www.college.ru/fizika (ITonroroBka xk EI'9).

www.kvant.mccme.ru  (Hay4HO-TIOMYJSAPHBIA  (U3UKO-MAaTEeMAaTHUECKUN
xypHai «KBaHT?).

www.yos.ru/natural-sciences/html  (ecTecTBeHHO-HAy4YHBIN KypHaI s
momnonexu «IlyTs B HayKy»).

https://resh.edu.ru Poccuiickas >neKTpOHHas IIKOJIa

https://www.yaklass.ru AKnacc. Buneoypoku u TpeHaxEpHI.
https://school-collecion.edu.ru Enqunas komiekius nudpoBbix 00pa3oBaTeIbHBIX
pecypcoB

https://interneturok.ru Matepret ypok. bubnmoreka Bumeoypokos.

Hudposas odpazoBareabnas cpena CIIO PROFo6pa3zoBanue:

Yaxkak, A. A. ®usuka : yuebHoe mocooue must CIIO / A. A. Yakak, C. H. Jleryra.
— Capartos : [Ipodo0OpazoBanue, 2020. — 541 c¢. — ISBN 978-5-4488-0667-4. —
TekcT : ANeKTPOHHBIM // DJIEKTPOHHBIM pecypc HU(PPOBOM 00pa3zoBaTelbHON
cpeast CITO PROFob6pazoBanue : [caiit]. — URL: https://profspo.ru/books/92191
(mara oOpamenus: 05.09.2020). — Pexum jgocTyma: [Jisi  aBTOPHU3HP.
I10JIb30BAaTENIEN

DJIeKTPOHHO-0MOJIMOTEYHASI CUCTEMA:
IPR BOOKS - http://www.iprbookshop.ru/78574.html

Be0-cucreMa /17151 OpraHu3anuu TUCTAHIIUOHHOTO 00Yy4YeHUs U yIIPaBJIeHUsI
HM:

Cucrema mucraniinoHHoro o0ydeHust OI'ATIOY «AnekceeBCKH KOJIIEIK)»
http://moodle.alcollege.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTUCHUILIAHBI

KoHnTpoib M oleHKa pe3yJibTaToB

OCBOEHHUS Y4Ye€OHOW JUCIUIIIMHBI

OCYILECTBIISIETCS MpENnoAaBaTeieM B MPOIECCE IMPOBEACHHUS TEOPETUYECKUX U
MPaKTUYECKUX 3aHITHH, TudPepeHInpoOBaHHOTO 3a4ETa.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHHS, YCBOCHHbIC 3HAHHA),
C Y4€TOM JIMYHOCTHBIX Pe3yJabTATOB

®opMBbI 1 METOABI KOHTPOJISA U
OIIeHKHU pe3yJIbTaTOB 00y4eHUs

B pesynbpTaTe OCBOCHMS NTUCIMILIAHBI
00ydJaronuiics 10J2KeH 3HATh!

® CMBICI  TTOHSTHIA:
SBIICHUE,  THUIIOTE3a,
BEIIIECTBO,
AIIEKTPOMArHUTHOE  TIOJIE,
aToM, AaTOMHOE  sIpo,
U3y 4CHHUS;

® CMBICIT  (U3WYCCKUX  BEINYHH:
CKOpPOCTbh, YCKOPEHHUE, Macca, Cujia, UMIYJIbC,
paboTa, MEXaHUYECKasi SHEPTHUsl, BHYTPECHHSA
SHEprus, aOCOMIOTHAS TeMIIepaTypa, CpeaHss
KUHETUYECKas DHEPIrHsi YacTHI[ BEIeCTBa,
KOJIMYECTBO  TEIUIOTHI,  JJIEMEHTApHBIH
DIIEKTPUIECCKUH 3apsiz;

® CMbICI bu3HIecKnx 3aKOHOB
KJIACCUYECKOH  MEXaHWKH,  BCEMHPHOTO
TATOTCHUSI, COXPAHEHUS DHEPTUHU, UMITYJIhCa
U DJICKTPUYECKOTO 3apsiia, TePMOJANHAMUKH,
AJIEKTPOMArHUTHOM WUHIYKIIAH,
dbotoarddexra;

® BKJIQJ] POCCHUUCKUX M 3apyOeKHBIX
YYEHBIX, OKa3aBIIUX HaWOOJbIlee BIUSHUE
Ha pa3BUTHE (DU3HMKHY;

buznyeckoe
3aKOH,  Teopus,

B3aMMO/ICHCTBHUE,
BOJHA, (OTOH,
MOHU3UPYIOIIHE

B pe3ynbTaTe 0CBOEHUS AUCIUIUIMHBI
00y4aroImuics 10JKeH YMEeTh:

® IPOBOJUTH HaOIIOCHYS,

DKcnepTHOE HAOMI0IEHUE U OIICHKA
MIPU BBITIOJTHEHUU MTPAKTUYECKON
paboThI.

[IpoBepka 1OMAIIHETO 3aIaHMUS.
TectupoBaHue.

Y CTHBIN ¥ TUCbMEHHBIN OIPOC.
HuddepentiupoBaHHbIif 3a4ET.

OKcnepTHOE HAOMIOIEHUE U OIICHKA
TIPY BBITIOJTHEHUH NMPAKTUIECKOM
paboThI.
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TJIAHUPOBATH U BHITIONHATH SKCTIEPUMEHTHI,
® BBIJBUTATh THUIIOTE3Bl W CTPOUTH
MOJIENH,
® [IPUMEHATH MOJYUYEHHBbIE 3HAHUS TIO
buzuke s OOBACHEHUS Pa3sHOOOPA3HBIX
(bU3NYECKUX SIBJICHUN U CBOMCTB BEILIECTB;

® IIPAKTHUYCCKH UCIIOJIb30BaTh
bu3ndecKue 3HaHuS,

® OIICHMBATH JIOCTOBEPHOCTh
€CTECTBEHHO-HAYYHOU UH(POPMAIINH;

® JCIIOJIb30BaTh nproOpeTEHHBIC

3HAHUST M yMEHUs s pelleHus
MPaKTUYECKUX 3aJ]a4 MMOBCEIHEBHOU XKU3HH,
obecrieueHrss 0€30MaCHOCTH COOCTBEHHOU
KU3HH, paIMOHAIBHOTO
IPUPOOTIOTH30BAHUS u OXpaHBbI
OKPYKAIOILEH CPEIbL.

® OMUCHIBATh U OOBACHATH (PU3UUYECKHE
SBJICHUS M CBOWCTBA TEJI: CBOMCTBAa Ta3oB,
KUIKOCTEN u TBEPJIbIX TE;
AIIEKTPOMArHUTHYIO UHIYKIUIO,
pacnpocTpaHEHUE AIIEKTPOMArHUTHBIX BOJIH;
BOJIHOBbIE CBOMCTBA CBETa; W3IYy4YEHHE U
TIOTJIOIICHHE CBeTaaTOMOM; (poTOd(hPeKT;

® OTVINYaTh THUMOTE3bl OT HAYYHBIX
TEOPUH;

e JefaThb  BBIBOJBI HAa  OCHOBE
HKCIIEPUMEHTAIbHBIX JaHHBIX;

® TIPUBOANTH IPUMEDHI,
ITOKA3bIBAIOIME, YTO: HAOIIONEHHUS U
OKCIIEPUMEHT  SIBIISIIOTCSI  OCHOBOM 7St
BBIJIBUKEHUS TUTIOTE3 M TEOPHUH, TTO3BOJISIOT
MPOBEPUTh  HUCTHUHHOCTh  TEOPETUUYECKHX
BBIBOJIOB,  (¢u3mueckas  Teopus  JaeT
BO3MOYKHOCTh OOBSCHSTH W3BECTHBIC
SBJICHUSI TIPUPOALI W HAy4HbIe (PaKTHI,
MPE/ICKa3bIBATh €IIe HEU3BECTHBIC SBIICHNUS,

® [IPUBOJAUTH IpUMEPbI
MPAKTUYECKOIO UCIOIb30BaHUS (PUINYECKUX
3HAHUI:3aKOHOB MEXaHUKH, TEPMOJAUHAMUKU
U DJEKTPOJWHAMUKH B DHEPIETHKE;
pa3sTUYHBIX ~ BUJOB  JJIGKTPOMArHUTHBIX
W3ITy9eHUH  JUIsl  Pa3BUTHS  paguo |
TEJICKOMMYHUKAIIMA, KBAaHTOBOW (M3HWKU B

[IpoBepka nOMaIIHETO 3a1aHUS.
TectupoBanue.

Y CTHBIN 1 MHCBMEHHBIN OIPOC.
HuddepeHunpoBaHHbIN 3a4ET.
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CO3JIaHUH SIAEPHOM SHEPreTUKU,Ia3€POB;

® BOCIOPUHMMATh W Ha  OCHOBE
MOJYYEHHBIX  3HAHUM  CaMOCTOSATENIBHO
OIICHMBATh UH(POPMALIUIO, COJIEPKAILYIOCS B
coobmenusix CMU, HutepHeTe, HaydHO-
MOMYJISIPHBIX CTaThAX.

® MPUMEHSATH MOJYYEHHbIE 3HAHUS
JUTSI petiieHust GU3NYEeCKuX 3a/1a4;

® ONpEeneNsTh XapakTep (PU3NIEecKoro
npoiiecca 1o rpaduky, Tabnwuie, popmyie;

U3MEPSTh Pl (PU3NYECKUX BEITUYHH,
NPEACTABIsASl  PE3YyJbTaThl U3MEPEHUN ¢
YYETOM HMX MOTPEIIHOCTEM.
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