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1. OBLIASA XAPAKTEPUCTUKA MO YJISA IIpoekTupoBaHue 3JIeKTPOXUMHYECKHUX MPOLECCOB
U TEXHOJIOT Uil

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Mopyne «IIpoekTupoBaHHe 3IIEKTPOXUMUYECKHUX IPOLIECCOB M TEXHOJOTHI» SABIISIETCS NApHBIM
MOJYJIEM JUIsl BBINIOJHEHUS TpoekTa ypoBHS 1A. JlaHHBI Moaynb HampaBieH Ha (OPMHUPOBAHUE Y
CTYy/ICHTOB  HAaBBIKOB  IUJJAHUPOBAaHUS W BBINOJHEHUS  CAMOCTOSTEIBHBIX  MCCIEIOBAaHUMI
JNEKTPOXMMHUYECKUX  TPOLECCOB,  IMPOBEIEHUS  TEXHOJIOTMYECKMX  pacdyeToB  IIapaMeTpoOB
INEKTPOXUMHUYECKOTO CHHTE3A.

1.2. CTpykTypa u 00beM MOAYJIAA

Tabnumna 1
O0BbeM AUCHUILIAH MOAYJIS
No ¥ BCEro MOAYJIs B 3a4€THBIX
IepeyeHb TUCHUNINH MOIYJISI B MOCJ€I0BATEILHOCTH HX OCBOCHHS
n/n eAMHUIAX
1 IIpoekTupoBaHue 3NEKTPOXUMUUECKUX MTPOLIECCOB U
TEXHOJIOTUH 3
HUTOI'O no moaymto: 3

1.3.I1ocsieqoBaTeIbHOCTH OCBOCHHSI MOAY Il B 00pa30BaTe/IbHOM porpaMme

IIpepekBU3UTHI MOYJIsI 1. CneumnanbHble pa3aenbl TEPMOJIUHAMUKY U
KHHETUKH (PH3UKO-XUMUIECKUX CUCTEM

ITocTpeKBU3UTHI M KOPEKBU3UTHI 1. DnexTpoXMMHUYECKUN CUHTE3 METAJUIOB U
MOYJIsl CIUIaBOB

2. Karanmutuueckue mporecchl

3. Xumuueckue npeodpazoBaTeI SHEPTUU

1.4. PacnipeniejieHue KOMIleTEHUMII 1O AUCHMIVIMHAM MOAYJsl, IUIaHHpYyeMble pe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOXYJIIO

Tabnuna 2
Ilepeyennb
Kon u HanMeHoOBaHue I[lnannpyemMble pe3y/ibTaThbl 00y4eHHsI
JTUCIHTIIINH
KOMIIeTEeHIIMH (MHAUKATOPHI)
MOIYJIsl
1 2 3
[IpoextupoBanue | YK-2 - Criocoben 3-1 - leMoHCTpHUpOBAaTh IOHUMaHHE
AJIEKTPOXUMUYECK | YIPABIATH MPOSKTOM Ha MIPOIIECCOB YIIPABIIEHUS TPOCKTOM,
HX MPOIECCOB U BCEX DTaIax ero TJITAHUPOBAHUS PECYPCOB, KPUTEPHH OLIEHKH
TEXHOJIOTHI JKU3HEHHOT'O ITUKJIa




PHUCKOB M pe3yJIbTaTOB IPOEKTHOM
JESITEIbHOCTH

3-2 - ®opMyIUpOBaTh OCHOBHbBIEC MPUHIIUIIBI
(hopMHUpOBaHUS KOHIIEIINN MTPOEKTa B chepe
npodeccroHalbHO 1eATeIbHOCTH

V¥-1 - ®opmynupoBaTh aKTyalbHOCTb, LIEJH,
3aJ1aui, 0OOCHOBBIBATh 3HAYUMOCTb IIPOEKTA,
BBIOMPATH CTPATETHIO [T Pa3pabOTKU
KOHIICTILMY MPOEKTa B paMKax 0003HauYCHHOMN
POOIIeMBI

V-2 - [IporHo3upoBaTh 0XKHUJAEMbIE
pe3yNbTaThl U BO3MOXKHBIE CPepbl UX
MIPUMEHEHHUS B 3aBUCMOCTH OT THIIa MPOEKTa

V-3 - AHanu3upoBaTh U OLICHUBATH PUCKU U
pe3yJIbTaThl IPOEKTA HA KaXJA0M 1ITaIle €ro
peain3alvy U KOPPEKTUPOBATH IPOEKT B
COOTBETCTBUM C KPUTEPUSIMHU, PECYPCAMHU U
OTrpaHUYEHUSIMU

I1-1 - CocTaBisTh TIIaH MPOEKTa U Tpaduk
peanuzanuu, pa3padaThiBaTh MEPOIIPHUAITHS 110
KOHTPOJIIO €T0 BBIMIOJIHEHUS U OLIEHKH
PE3yNbTAaTOB MPOEKTA

I1-2 - Beibupath onTumMabHbIe CIIOCOOBI
pelIeHUsT KOHKPETHBIX 3a4a4 IIPOEKTa Ha
Ka)KJIOM JTalle ero pean3aluy Ha OCHOBE
aHaJIM3a U OLICHKU PUCKOB U UX MOCIEACTBUMN C
YYETOM PECYPCOB U OTPAHUYECHUI

-1 - IIposBISTH CIOCOOHOCTH K TIOMCKY HOBOM
uH(pOpMaIliY, YMEHHE TPUHUMATh PEIICHUS B
HECTaHJAPTHBIX CUTYAIUSIX

-2 - JleMOHCTpHPOBATH CIIOCOOHOCTH
yOeKIaTh, ApTYMEHTHPOBATH CBOIO ITO3UIIUIO

OIIK-5 - Crocoben
TUTAHUPOBATh,
OpPraHU30BBIBATH U
KOHTPOJIMPOBATH PAOOTHI
MO CO3J/IaHUI0, YCTAHOBKE
Y MOJICpHH3AIIHU
TEXHOJIOTUYECKOTO
o0opy0BaHuUs U
TEXHOJIOTUIECKUX
nporieccoB B chepe cBoei
npodeccrnoHabHOM
JCSITEITBHOCTH

3-1 - 310%UTh OCHOBHBIC HOPMBI U ITPaBUIIA,
peraaMeHTHpYIone paboThl O CO3aHHIo,
YCTaHOBKE U MOJIEPHHU3AIUU
TEXHOJIOTHYECKOr0 000pyA0BaHNUS,
TEXHOJIOTMYECKUX MPOLECCOB U
MH(OPMALIMOHHBIX CUCTEM

3-2 - OOBSICHUTD NPUHLMIIBI U TUIIOBOU
MOPSAJIOK TJIAHUPOBAHUS, OPraHU3alNH U
KOHTPOJISI BBITIOJIHEHUS pa0boT MO CO3JaHMUIO,
YCTaHOBKE U MOJICpHU3ALIUU
TEXHOJIOTUYECKOro 000pyA0BaHNUS,




TEXHOJIOTMYECKUX IPOLIECCOB U
MH(POPMALMOHHBIX CHCTEM

3-3 - [lepeunciiuTh OCHOBHBIE Pa3/IeIibl
JOKYMEHTOB (TEXHHUYECKOI o 3aJjaHMs,
TEXHUYECKUX YCJIOBHM U T.II.), B COOTBETCTBUHU
C KOTOPBIMU BBITOIHSIOTCS pabOTHI 110
CO3/IaHUI0, YCTAHOBKE U MOJIEPHHU3AIIUU
TEXHOJIOTHYECKOro 000pyA0BaHNUSA,
TEXHOJIOTHYECKHX MPOIECCOB U
MH(OPMALIMOHHBIX CUCTEM

3-4 - [loka3aTb BO3MOKHOCTH UCIIOIb30BaHUS
U(PPOBBIX TEXHOJIOTHH (Co31aHue NU(HPOBBIX
JBOWHUKOB) ISl ONITUMH3AIMA PAOOTHI IO
CO3/IaHUI0, YCTAHOBKE U MOJIEPHU3ALIUU
TEXHOJIOTMYECKOro 000pyAOBaHNUS,
TEXHOJOTMYECKHUX MPOIECCOB U
MH(POPMALMOHHBIX CUCTEM

V-1 - O60cHOBAaTh AETANBHBIN IIAH
MPOBEJICHUS pabOT MO CO3JaHHI0, YCTAHOBKE H
MOJICPHU3AIUU TEXHOIOTUYECKOTO
000pyI0BaHUsl, TEXHOJIOTUIECKUX MTPOLIECCOB H
WH(OPMALIMOHHBIX CHCTEM

V-2 - AHanu3upoBaTh 3a/1aHUs, PACIIPEACIIATh
1 OOBSCHATH X PAOOTHUKAM KOJUICKTHBA MPH
BBITIOJTHEHUH paboT MO CO3AaHMIO, YCTAHOBKE U
MOJIEpHU3ALMU 000pYI0BaHUS,
TEXHOJOTMYECKHUX MPOIECCOB U
MH(OPMALIMOHHBIX CUCTEM

V-3 - OneHuBaTh UCIOJHEHUE PAOOT 1O
CO3/JaHUI0, YCTAaHOBKE M MOJICPHU3ALIUH
TEXHOJIOTHYECKOT0 000py10BaHHUS,
TEXHOJIOTUYECKUX MPOLIECCOB U
MH(POPMAIMOHHBIX CHCTEM Ha COOTBETCTBUE
peryiaMeHTam

V¥-4 - Ucnionp30BaTh Mpu HEOOXOIUMOCTH
TEXHUKH [U(PPOBOTO MOJICTUPOBAHUS TIPH
BBITIOJTHEHUH pabOT MO CO3AaHHIO, YCTAHOBKE U
MOJIEpHU3AIUU TEXHOIOTUYECKOTO
000pyI0BaHUs1, TEXHOJIOTUYECKUX MTPOLIECCOB U
MH(OPMALIMOHHBIX CUCTEM

I1-1 - CaMOCTOSITEIEHO COCTABUTH TUTaH PaboT
B LI€JIOM II0 ATaraM CO3JaHusl, yCTAHOBKH U
MOJIEpPHU3ALIMU TEXHOJIOTUYECKOTO
000py/10BaHUs1, TEXHOJIOTUYECKUX MTPOLIECCOB U
MH(OPMALIMOHHBIX CUCTEM JIMOO OTAEIBHBIX
ATAINoB ATOU PabOTHI




I1-2 - IIpoBecTH KOHTPOJIb BBINOIHEHUS
3aIaHAM C Y4ETOM COOTBETCTBHUS PErVIAMEHTAM,
CpPOKaM MCIOJIHEHHs U MAaTEpUAIbHBIM
3aTpaTam

JI-1 - JlemoHCcTpUpOBaTh TPeOOBATEILHOCTH 1
MPUHIMITHATIBHOCTD B MIPOLIECCE KOHTPOJIS
BBITIOJTHEHUS 3aJaHUIA

OIIK-7 - Criocoben
TUTAHUPOBATh U YIPABIISTH
YKM3HEHHBIM IIUKJIOM
WHXCHEPHBIX TIPOAYKTOB U
TEXHUYECKUX OOBEKTOB,
BKJIIOYAs CTAIUU 3aMbICIIa,
aHanmn3a TpeOOBaHMI,
MIPOCKTUPOBAHMUS,
HW3rOTOBJICHUS,
IKCIUTyaTalluH,
MTOAJICPKKH,
MOJICpHH3AIINN, 3aMECHBI U
YTHIIN3A1UN

3-1 - U310KUTh NPUHIIUITBI UMUTALHOHHOTO
MOJICIMPOBAHUS JIJISl TPUHSATHUS UHKEHEPHBIX
pelLIeHMI

3-2 - JlaThb onpeaeaeHre >KU3HEHHOTO IUKIIa
WH)XEHEPHOTO MPOYKTa, €r0 OCHOBHBIX
cTaguil U Moneen

3-3 - [lepeuncauTb NPUHIMIBI U BO3MOYKHBIE
pOJIeBBIE MOJETH YIPABICHUS KOMaHIO0H
WH)KEHEPHOTO MPOEKTa

V-1 - ®opmynupoBaTh HHKEHEPHBIE 3a/1a4H C
y4eToM (popManu30BaHHBIX TpeOOBaHUI

V-2 - OnpenensiTb OCHOBHbIE IOTPEOHOCTH
CTEMKXO0J11€pOB (3aMHTEPECOBAHHBIX CTOPOH) U
(dhopMynupoBaTh TpeOOBaHUS K

3¢} HEKTUBHOCTH WHKEHEPHBIX IPOITYKTOB U
TEXHUYECKHX 0OBEKTOB

V-3 - Mcnionb30BaTh MPOTPaMMHBIE TTAKETHI
IIPU MIOCTPOCHUH UMUTAIIMOHHON MOJENn
pazpabaTbIiBaeMON CUCTEMBI WIIH
HCIIOJIB3YIOIIEH CHCTEMBI

V-4 - BeiOpatb 000py10BaHuE U
TEXHOJIOTHYECKYIO0 OCHACTKY TIpH pa3paboTke
TEXHUUYECKHX 3aJaHHUI HA IPOSKTUPOBAHNE U
M3TOTOBJICHUE HHXEHEPHBIX MTPOIYKTOB U
TEXHUYECKHX 00BEKTOB

I1-1 - OcBoUTH IPaKTUKU MOCTPOCHUS U
MPUMEHEHUS UMUTAIIMOHHBIX MOJIeTIel B
MIPOLIECCE MPOSKTUPOBAHUS

I1-2 - ImeTh npaKkTU4ECKUIl OIBIT
TJITAHUPOBAHUS U YNPABIICHUS )KU3HEHHBIM
LUKJIOM WHXXEHEPHBIX MPOIYKTOB U
TEXHHUYECKUX 0OBEKTOB

[1-3 - ®opmanu3oBaTh U COTIACOBHIBATH
TpeOOBaHUs, OTHOCAIINECS K BHEITHUM
YCIIOBUSIM (9KCILTyaTalluu, COTPOBOXKICHHUS,




XpaHCHUs, IICPEBO3KU, BHIBOJA M3
AKCIUTyaTaIuu)

[1-4 - Pa3paboTaTh TEXHUYECKHUE 3a]]aHUs Ha
MIPOSKTHUPOBAHNE M U3TOTOBIICHUE
WH)KEHEPHBIX MPOYKTOB M TEXHUYECKUX
00BEKTOB, BKJIIOUYasi BEIOOp 000PYI0BaHUS U
TEXHOJIOTUYECKON OCHACTKH

-1 - IIposBAsITH HACTOMYUBOCTD B
JOCTUKEHUHM LieI1; BHUMATENbHOCTS;
AHanUTHYECKUE YMEHHUS

[1K-4 - Crioco0HOCTE V-2 - Pa3pabarbiBaTh KOHIICTIIMIO TPOBEACHUS
OCYIIECTBIISATH BHIOOD HCCIe0BaHUM I ONPeIeNICHUs TapaMeTPOB
AJICKTPOJIHBIX MAaTEPUAJIOB | COOTBETCTBUS MPEABSIBIISIEMbIX TPEOOBAHHH K
IUIA XUMHAYECKUX pacTBopam M MaTepHaliaM

ISEIT{?;ZHKOB roKa Ha I1-2 - OcymiecTBaATH MO00pP 3 (HEKTUBHBIX
SKCTEPHMCHTATbHbIX METOJMK U METOJIOB aHAJIh3a PacTBOPOB,

MaTepHUaIOB, KOMIUICKTYIOIINX/00pa3IoB
U3JCITUH TS SKCIICPUMEHTAIbHBIX U
HCCTIEI0BATEIIbCKUX padOT

JTAHHBIX, TPOBOJAUTH
HCTBITAHUS 3JIEKTPOIHBIX
MAaTepHaIoB, 1EJIaTh
OLIEHKY MX CBOMCT

1.5. ®opma odyueHus
OOyueHne 1Mo JUCIUILTHAM MOJYJISl MOKET OCYIIECTBIATHCS B OYHOM U OYHO-3a09HOH hopmax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

HpOCKTHpOBaHI/Ie JJNIEKTPOXUMHYECKHUX

NMPOLECCOB M TEXHOJIOTUI

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHHue
1 Octanud Hukomnai KaHaugaT Jlouent TEXHOJIOTUHU
HBanosnu TEXHUYECKUX HAYK, ANEKTPOXUMUYECKH
JIOLIEHT X TIPOM3BOJICTB
2 Ocrannna TaTbsiHa JIOKTOP IIpodeccop TEXHOJIOTUH
Huxkoiaesna XUMUYECKHUX HaAYK, AIEKTPOXUMUYECKH
npodeccop X MPOU3BOJICTB

PexoMeHg0BaHO y‘leﬁHO-MeTOJII/I‘leCKHM COBE€TOM MHCTUTYTA XHUMHUKO-TEXHOJIOTMUCCKUM

ITIpoTtokon Ne 8 ot 25.08.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasaeia, MHCHATITHHBL Conep:xanue

TEMbI

IMoustre mpoekra. [lenu u 3amaun npoektupoBanus. OCOOEHHOCTH
MPOCKTUPOBAHHS AIEKTPOXUMHUECKHX TPOIECCOB U
INEKTPOXUMHUECKUX TeXHOIOTHIH. OCHOBHBIC ATAIBI
MPOEKTHUPOBAHMUS: MIOUCK HH(POPMAIIUH, 000CHOBAHHE IIETH U 33134
MPOEKTUPOBAHHUS, IUTAHUPOBAHUE U OPTaHU3aIUs PabOThI 11O
BBIITOJIHCEHUIO 3a4a4 IPOCKTUPOBAHUAA, BBI60p KPUTEPHUECB U aHAJIN3
PE3YJIbTATOB BBINIOJIHCHUSA MTPOCKTA, BKIIIOYAaA CTATUCTUYCCKYIO
00paboTky AaHHBIX. OQopMIIEHUE PE3yILTATOB MIPOSKTa B BUJIC
oryera u npe3eHTanuu. TpedoBanus K 0OPMIICHHIO OTYETHOM
JIOKYMEHTAIINH.

1 OCHOBHBIE MTOJOXKEHUS

OcHOBHBIE METO/bI MPOCKTUPOBAHUSA SJICKTPOXUMUYCCKUX
nporeccoB. PazpaboTka KoHIENMH U BEIOOP 3 (HhEeKTUBHBIX
METOAOB HCCIEAOBAHHS AIIEKTPOXUMHUYECKUX CUCTEM JIJISI
oTpe/eNieHHs TApaMETPOB, XapaKTEPU3YIOIINX COOTBETCTBUEC

MerToibl UcCeTOBaHUS MPOIYKTOB 3JEKTPOXUMUYIECKOTO CHHTE3a TPEOOBAHUSM,
ANEKTPOXUMHUECKUX CHCTEM | TIPEIBSBIIEMBIM K PAcTBOpaM U MaTepuanam. MeTo sl
OMpPEACICHUA DJICKTPOXUMHUUYCCKUX CBOWCTB OJICKTPOJIUTOB
(3MIeKTPOTIPOBOAHOCTD, YHCIIA TIEPEHOCA): METO] TIOCTOSTHHOTO
TOKa, METO/]I JIEKTPOXHUMUYECKOTO UMIIEJAaHCa, YETHIPEX30H I0BHIH
METO/I.

DIEeKTPOXUMHUUYECKHUE CBONCTBA MATEPHAIIOB: BETNIMHA
0ECTOKOBOIO MTOTEHIMAJIA, IOBEACHUE MaTepralia Py KaTOHOU U
aHOJHOM noJigpu3zauuu. 3MepeHrue BeJIMUYMHbI IOTEHLMAIA
(paBHOBECHBIH, CTAIIMOHAPHBIN MOTEHIUAIIBI, TOTEHIIUAN IO
TOKOM). AHaJIH3 MOJIIPU3AIUOHHBIX KPUBBIX U OIIPEICICHIE
BO3MOKHBIX PEaKUUi C YYETOM CIIPABOYHBIX TAHHBIX WU

MeTtoabl uccieI0BaHus
JNEKTPOXUMHUYECKUX PEAKIINM




TepMOJMHAMHUYECKHX pacueToB. Paznenenue cyMmmapHoi
3KCIEPUMEHTAIbHOW KPUBOW Ha NAapLUAJIBHBIE KPUBBIE.
Hcnons3oBanue METO1a HUKINYECKON BOJIBTaAMIIEPOMETPUH IS
oTpe/ieNIeHNs MIPUPOJIbl PEAKINii 1 KOHIIEHTPALIMHU BEIIECTB B
3EKTPOJIUTAX.

OcHOBHBIE METO/bI IPOCKTUPOBAHUA IJICKTPOXUMUYCCKUX
TexHoJorui. Bribop mapamMeTpoB TEXHOIOTHUYECKUX MPOLECCOB!
HUHTCHCUBHOCTD MPOLECCa — BEJIMUWHA IINIOTHOCTHU TOKA, BBIXOQ
IIPOJIYKTa — BBIXOJ 10 TOKY, HEOOXOAMMOCTh BBEICHUS B PACTBOP
[TAB, ans nony4yeHus MPOAYKTa, COOTBETCTBYIOIIETO TPEOOBAHUSAM
O6ocHoBaHNE BEIOpaHHOM 3aKa3zuvka. KaTogHble nonsipu3alMOHHbIE KPUBBIE OCAXKACHUS

TEXHOJIOTUU Ha OCHOBE MmeTaiuioB. OnpeeneHye npeaeabHOro Toka Ha KaTOHOM KPpUBOH U

3IEKTPOXUMUYECKUX BBIOOD 0OJacTel ocaXAeHNST KOMIIAKTHOTO MITH
M3MEpeHUH noponkoobopaznoro Metasia. OnpeeneHue moasipru3yeMOoCTH B

3aBHCHMOCTH OT IUIOTHOCTH TOKa M COCTaB pacTBOpa U OLIEHKa
pacceuBaroleil cnocoOHOCTH AIIEKTPOJIUTA IO KpuTepuio Baruepa.
Hcnonb3oBanue Noaspu3allMOHHBIX U3MEPEHUN IS pacuera
BBIXOJIa IO TOKY. Mcronbp30BaHUE aHOHOTO PACTBOPEHUS AJIs
u3yueHus noseaenus I11AB.

AHanu3 pe3yabTaToB MPOoeKTUPOBaHUA. OCHOBHBIE METO/BI
CTaTUCTUYECKOr0 aHAIU3a. DTambl IOCTPOSHHUS IMIIUPUIECKUX
Mojeseii: BEIOOp BUIa MOJIEITH, TIPOBEICHNE IKCIIEPUMEHTA,
BBIYHCIIEHHE KOd(UIMEeHTOB 1 aHaM3 pe3ynbTaToB. OneHkKa
aJICKBAaTHOCTH M 3HAYMMOCTH MHO>KECTBEHHOTO YPAaBHEHHS
perpeccun. OtneHka 3HauUMOCTH K03 durmenTos. Vcnonb3oBanue
9KCIIEPUMEHTALHON HHPOPMALIUH 1T KOPPEKTHPOBKH
napaMeTpoB MaTeMaTHu4ecKuX MoJenei.

MoaenupoBaHue
5 3IEKTPOXUMUYECKUX
MIPOLIECCOB

OcHOBHbIE IPUHIIMITHI YIPaBIeHHS MTpoeKToM. Pactipenenenne
YnpasneHue KU3HEHHBIM WH)KEHEPHBIX 33]1a4 ¥ OTBETCTBEHHOCTH MEX/1Y MCIIOJHUTENIMU

LUKIIOM TPOeKTa npoekta. Opranusanys nporecca NpoeKTUPOBAHU U KOHTPOJIb 3a
€ro HCITIOJIHEHUEM.

1.3. HampaBnienue, BBl BOCIIUTATENBHOMN AE€ATEILHOCTH U HCIIOIb3yEeMbIE TEXHOJIOTUN

HamnpaBnenus BocnUTaTENbHOU JAESITEIBHOCTA COINPSATAIOTCS CO BCEMM pe3yJibTaTamMu OOydeHUs
KOMIIETEHIIM TO0 00pa3oBaTeNbHON INpOrpaMMe, UX OCBOCHHE OOECIIEYMBAETCS COAEPIKaHHEM BCEX
JUACLIUIUIMH MOJYJIEH.

1.4. IIporpaMMa AMCHMILIMHBI PEATIM3YETCS HA TOCY1apCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI
IIpoexTHpoBaHNE YIEKTPOXUMHYECKHUX MPOLECCOB H TEXHOJIOIHH

JJIeKTPOHHBbIE pecypchbl (U31aHMS)

1. , Hapunnena, , A. b.; Koppo3uss u 3ammra mMeTauioB : y4eOHO-METOIMWYECKOe Tocobue.; YpanbCcKuil
denepanbublit  yHuBepcuter, ObC ACB, ExkarepunOypr; 2015; http://www.iprbookshop.ru/65937 . html
(OnexTpoHHOE U3aHUE)

2. Cam0bopyk, , A. P.; Koppo3us u 3ammuTa MeTamioB, MaTepHaIoB M U3JEIUH : 1JaOOPaTOPHBIN MPAKTHKYM.;
Camapckuii ~ rocylapCTBEHHbI  TexHuueckuil  yHuBepcurer, ObC  ACB, Camapa; 2018;



http://www.iprbookshop.ru/90528.html (DnexTpoHHoe u3nanue)

3. Cambopyk, , A. P.; Koppo3ust u 3amura MeTauioB, MaTepHATIOB W HW3JIETUN : MPAKTUKyM MJIS CIIO.;
[TpodobpazoBanne, Caparos; 2021; http://www.iprbookshop.ru/106830.html (DnexkrpoHHOE M3HaHNE)

4. ; Karonmnas 3ammura 00CaIHBIX KOJOHH HE(TSHBIX CKBAXKHMH : ydeOHOoe mocoOue.; KazaHckuii Hay4dHO-
HCCIIEIOBATEIIbCKHI TEXHOJIOTHYECKUMA YHUBEPCUTET (KHUTY), Kazans; 2018;
https://biblioclub.ru/index.php?page=book&id=612211 (DnekTpoHHOE H3AaHUE)

5. CemenoBa, WM. B.; Koppo3us u 3ammura oT Koppo3uu : ydeOHoe mocobue.; duszmaraut, Mocksa; 2010;
https://biblioclub.ru/index.php?page=book&id=68857 (DnekTpoHHOE U3TaHHE)

6. Hosroponuesa, O. H.; Koppo3us MeTasioB M METOJbl 3alUTHl OT KOPpPO3HM : ydeOHoe mocobue.;
HoBocubupckwii rOCy1apCTBEHHbBIN TEXHUYECKUU YHUBEPCUTET, HoBocuobupck; 2019;
https://biblioclub.ru/index.php?page=book&id=575508 (DnexTpoHHOE U31aHUE)

7. bypronoBa, O. IO.; Koppo3us u 3ammra MaTepuasoB : NPakTHUKYM.; OMCKHH ToCyJapCTBEHHBIN
texanueckuid yHuBepcuteT (OMITY), Omck; 2018; https://biblioclub.ru/index.php?page=book&id=682092
(OneKTpoHHOE U3/IaHKE)

8. ; DJNEeKTpOXUMHS pacIUIaBICHHBIX COJIeH : yueOHO-METOIUUYecKoe mocodue.; Ypaiabckuil (enepanbHbIii
yauBepcurer, DbC ACB, ExarepunOypr; 2014; http://www.iprbookshop.ru/68317.html (3Dnexrponnoe
W31aHue)

9. ®enotbes, H. I1., ®enotnes, H. I1.; [lpuknaanas snekrpoxumus; I'ocyaapcTBEHHOE HAyYHO-TEXHUYECKOE
U3/1aTEIIbCTBO XUMUYECKON JIUTEPaTypBHlI, Jlenunrpapn; 1962;
https://biblioclub.ru/index.php?page=book&id=222574 (DnekTpoHHOE H3IaHHE)

10. Cnenymikun, B. B.; JlokanbHBIHM 37€KTPOXUMHUUECKHUI aHaU3 : MOHOTpadus.; duzmartinut, Mocksa; 2010;
https://biblioclub.ru/index.php?page=book&id=68858 (DnekTponHoe U3naHKE)

IleuaTHBIE M3TaHUS

1. , Japunuesa, A. b.; Koppo3us u 3amura MeTanioB : yuyeOHO-METOJMUYECKOe MocoOue sl CTYJIEHTOB,
oOyvaromuxcst Mo nporpaMMe OakaiaBpuata IO HampasieHHIo mnoarotoBku 240100 "Xumuueckas
texHosorus" .; M3narensctBo Ypanbckoro ynusepcutera, ExkarepunOypr; 2015 (10 3k3.)

2. Hlnyrep, M. A.; Koppo3us 1 3amuTta MeTaJioB : [yded. mocoOue Juist MeTajuTypr. CelHaaIbHOCTEH By30B].;
Mertannyprusa, Mocksa; 1981 (30 3k3.)

3. Pozendenna, U. JI.; Kopposus u 3ammura Metaimos. (JIokanbHble KOPPO3HOHHBIE Tporiecchl). KoHTakTHas
koppo3us. IlleneBas kopposus. IlutTuHroBass kopposus. Koppo3us u BOIPOCEl KOHCTPYMPOBAaHMS;
Mertannyprus, Mocksa; 1970 (2 3k3.)

4. Toar, ®., Mumorun, H. H.; Koppo3us u 3amura ot koppo3uu. Kopposus MeTamioB B IPOMBIIIJIEHHOCTH :
Ilep. ¢ Hem..; Xumus. Jlenunrp. ota-uue, Jlennnrpan; 1967 (2 3x3.)

5., Mypamosa, U. b., Ocranuna, T. H., JIazapes, B. ®., Xpamos, A. II., 3aiikos, 1O. I1.; Koppo3us u 3amura
MeTaJJIoB : yueOHo-MeToanuyeckoe nocodue.; YI'TY-VIIN, Exatepun0Oypr; 2007 (21 3x3.)

6., Slpocnasnena, O. B., Ocranuna, T. H., Octanun, H. 1., Mypamosa, U. b., Jlapunnesa, A. b., Pynoi, B.
M.; TexHONOTH 3aIUTHl METAJUIOB OT KOppo3uu : yuebnoe nocodue.; YpdV, ExarepunOypr; 2011 (15 7k3.)

7. Awnran, P., Kamamnukos, A. [I.; Koppo3us u 3ammra oT Koppo3uu : [yuebHoe mocobue].; MHTEMIeKT,
Honronpyansrii; 2013 (7 7k3.)

8. Ymur, I'epbept I'., I'. I'., PeBu, P. Yuncron, P. V., Cyxotun, A. M.; Kopposus u 6opr0a ¢ Heii : Beenenue
B KOPPO3UOHHYIO HAYKYy U TeXHUKY; Xumusi, Jlenunrpam;, 1989 (11 3x3.)

9. Marrccon, Marrccon 3., Komoteipkun, . M.; Dnexrpoxumuueckas kopposust : Ilep. co mBen..;
Meramnyprus, Mockga; 1991 (13 3k3.)



10. XKyxk, H. IL.; Kypc Teopuu koppo3uu U 3alIUThl METAJUIOB : y4eO. mocobue Ijsi CTYJEHTOB METaJuIypr.
CIenMaIbHOCTEHN By30B.; AnbsiHc, Mocksa; 2006 (2 7k3.)

11. XKyk, H. II.; Kypc Teopun Koppo3uy M 3alIUThl METAUIOB : JJII METAJUIypr. CIEHUAIbHOCTEN BY30B.;
Mertamtyprus, Mockga; 1976 (22 3k3.)

12. Muxaiinosckuii, FO. H., Konoteipkun, S. M.; ATMochepHas KOppo3us METAINIOB M METObI UX 3aIUTHI;
Meramnyprus, Mockga; 1989 (3 3k3.)

13. 'amOypr, YO. J1.; 'aneBannveckre nmokpeiTus. CipaBOYHUK 110 MpuMeHeHUI0; TexHocdepa, Mocksa; 2006
(10 2K3.)

14. Bunorpanos, C. C., Kyapssues, B. H.; [IpoMbiBHbBIE onepaliuu B ralbBaHU4E€CKOM IPOU3BOJICTBE : Y4eO.
nocobue no crnenuansHocTd 250300 "Texnonorus anekTpoxum. mp-s".; ['mo0yc, Mocksa; 2007 (15 3k3.)

15., Tomunos, A. I1.; IlpuknagHas sneKTpoxumus : Y4eOHUK [ BY30B.; XuMusi, MockBa; 1984 (7 7k3.)

16. JIeGenes, B. A., Haboituenko, C. C.; DIeKTpOXHMHsI pacIlIaBOB : yueOHOE MocoOue AJis CTyICHTOB BY3a,
oOyyaromuxcst 0 HampaBileHHsAM noarotoBku: 22.03.02, 22.04.02 - Meramnyprus.; H3natenbcTBo
VYpansckoro ynusepcureta, ExarepunOypr; 2019 (10 x3.)

17. 3aiikos, 0. I1.; BeicokoTemmneparypHas anekrpoxumus kansuus; YpO PAH, Exatepun0ypr; 2013 (7 5k3.)

18. Canakos, I'. A.; HepaBHOBecHast 37IeKTpOXUMHUSI B rajibBaHOTEXHUKE; MammHoctpoenue, Mocksa; 2015 (1
9K3.)

19. MopaueBckuii, A. I'.; BeicokoTemnepaTypHas 31eKTpoxumus : yueonoe nmocoodwue.; JINN, Jlenunrpam; 1985
(2 7x3.)

20. I'punuxec, C. S1., Bsuecnasos, I1. M.; OkcunupoBanue u ¢pocdarupoBaHre METALIOB; MalIHHOCTPOCHNE,
Jlenunrpanm; 1971 (1 3x3.)

21. I'puropsin, H. C., Akumosa, E. ®@., Barpamsn, T. A.; ®ocharupoBanue : yued. mocodbue sl CTyJIEHTOB
BY30B, 00y4aromuxcs 1o cnenuanbHocTh "TexHonorus anexkrpoxuM. mp-B".; ['modyc, Mocksa; 2008 (15 3k3.)

22. Okynog, B. B., Kyapseues, B. H.; [{luakoBanue. Texnuka u rexunonorus; ['modyc, Mocksa; 2008 (15 7k3.)

23. KoposuH, H. B.; TormBHbIEC 371€EMEHTBI U JIEKTPOXUMUYECKUE SHEProyCcTaHOBKH; M3narensctBo MOU,
Mockasa; 2005 (9 5k3.)

24. baronkuii, B. C., CkynauH, A. M.; XuMu4eckrue HCTOYHUKHU TOKa; DHeprou3aaT, Mocksa; 1981 (6 3k3.)

25. Hao6oituenko, C. C., lOnp, A. A.; PacyeTsl THApOMETAUTYPTHUECKHX IPOIEecCOB : Y4ebd. mocodue.;
MUCHC, Mockga; 1995 (20 5k3.)

26. Koznos, B. A.; PapunupoBanue meau; Metammyprus, Mocksa; 1992 (7 5k3.)

27. Jlesun, A. W., Hombepr, M. W.; Dnekrponutuueckoe padunupoBanue menu : CmopaB. mocoOue
ANIEKTPOJIM3HUKA.; MeTtamnypruzaat, Mocksa; 1963 (9 sk3.)

28. Bapeinaes, B. H., [lacosn, M. A., Hukonbsckuit, B. A.; Xumudeckne ucTouHUKa TOKa : Y4uel. mocodue st
BY30B IO CIEIUAIBHOCTH ""TeXHOIOTHs ANeKTpoXuM. Tip-B".; Briciias mkomna, Mocksa; 1990 (16 3k3.)

29. Autponos, JI. U.; TeopeTnueckas 3MeKTPOXUMUS : YUEOHUK Ui XMM.-TEXHOJ. cnenuaibHocteid BY30B.;
Beicmas mkomna, Mocksa; 1984 (41 5k3.)

30. Porunsn, A. JI., Tuxonos, K. 1., Homwuna; Teopetnueckas snekrpoxumust; Xumus, Jleaunrpan; 1981 (39
9K3.)

HpO(l)eCCI/IOHaJIBHLIe 0a3mbl JAAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaB()‘lHI:Ie CHUCTEMBbI

http://search.ebscohost.com - mynpTHIUCTIMTITHHAPHAS O6a3a qaHHBIX Academic Search Ultimate



http://pubs.acs.org/ - 18 MOIHOTEKCTOBBIX JIEKTPOHHBIX )KYPHAIOB AMEPUKAHCKOTO XUMHUYECKOTO OOIIECTBA
(American Chemical Society (ACS)) Ha aHTIHIICKOM SI3bIKE

https://www.cambridge.org/core/ - xypHansl Cambridge University Press

http://elibrary.ru - yauBepcanbnas bJ]

http://pubs.rsc.org/ - monHoTekcToBas b/] mpodeccrnonanbHOro HayYHOTO COO0IIECTBAa OPUTAHCKUX XUMHUKOB
http://www.sciencedirect.com/ - yausepcanbHas b/[

http://apps.webofknowledge.com/ - ynuBepcanbnasi, pedepatuBnas bJ{

http://www.biblioclub.ru/ - 6Gubnuoreka uzgarenpcTBa JupeKkT-Mmeana

[Tepuoanueckue n3ganus

["anpBaHOTEXHUKA U 00PAOOTKA TOBEPXHOCTH
3amuTa MeTaioB

LIBeTHBIC METAIBI

W3Bectus By30B. LIBeTHas MeTayutyprust
DIEKTPOXUMUS

H3Bectus BY30B. XUMHS U XUMUYECKasi TEXHOJIOT s

Marepunansi aas jaun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiioB crenuanbHOro (opmarta It BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM IS IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Ba3bl 1aHHbIX, HHPOPMAIMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI

* http://yandex.ru, http://google.ru, http://rambler.ru — mouckossie cuctemsl B UHTEpHET;

* http://www.chemport.ru/data, http://www.xumuk.ru - 371eKTpOHHBIE CTPABOYHHUKH IO XUMHUH,
* http://rushim.ru/books/electrochemistry/electrochemistry.htm - snexkrponHast 6udna1oTEKa

* http://www.galvanicrus.ru caiitT Poccuiickoro o01iecTBa rabBaHOTEXHUKOB U CIICIIUATICTOB B 00JIacTH
00pabOTKN OBEPXHOCTHU

* http://www.ise-online.org International Society of Electrochemistry

* Bukuneaus, ceodoaHas sanukioneaus: http://ru.wikipedia.org

* [Topran uapopmanroHHO-00pa3oBaTeNbHbIX pecypcoB YpdY www.study.urfu.ru
* DIIeKTPOHHBIE pecypchl 30HaIbHON Onbmuotreku YpdY http:/lib.urfu.ru

* Poccuiickas anekTpoHHas HayyHast Oubnuoreka: http://www.elibrary.ru

* [lonckoBas cucreMa myOJIMKaIuil HaydYHbIX H3gaHui: http://www.sciencedirect.com



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

IIpoexTHpOBaHNE 3JIEKTPOXUMHYECKUX MPOLECCOB M TEXHOJIOTHI

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

HpaKTI/I‘{eCKI/Ie 3aHATUA

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto mpemnogaBares
Jlocka ayautopHas
[Tonkmrouenue k cetu MHTEPHET
MYJIbTUMEIHIHAS Ay TUTOPHS
Opay3epsl

google.chrome

firefox

yandex

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

WinEDUA3 ALNG SubsVL MVL
PerUsr B Faculty EES

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Mathcad Education - University
Edition (50 pack), Prime 3.0

MMPOMEIKKYTOYHAA
arTeCTanuAa

KOJIMYECTBOM pa60q1/1x MCECT B

2 Koncynpranumn MeGenb aytuTOpHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOuuX MECT B RUS OLP NL Acdme
ESO;EZ;ZZBHH © KOTITCCTEOM WinEDUA3 ALNG SubsVL MVL
Y PerUsr B Faculty EES
Pa6
ADOTIEE MECTO HiperioAaBateit Office Professional 2003 Win32
Jlocka aynurtopHas Russian CD-ROM
[Monkmouenue k cetrn Uureprer | Office 365 EDUA3 ShrdSvr ALNG
. SubsVL MVL PerUsr B Faculty EES
MYJTbTHMEIUIHAS Ay TUTOPHUS
5 Mathcad Education - University
paysepet Edition (50 pack), Prime 3.0
google.chrome
firefox
yandex
3 Texyuuii koHTpoab 1 | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit

RUS OLP NL Acdmc




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas
[Tonkmtouenue k cetu UHTEpHET
Opay3epsl

google.chrome

firefox

yandex

WinEDUA3 ALNG SubsVL MVL
PerUsr B Faculty EES

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CamocTosTenbHas
paboTa CTyI€HTOB

Mebenb aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJMUYECTBOM
CTYJCHTOB

ITogxmrouenue x ceru MIHTEpHET
Opay3zephl

google.chrome

firefox

yandex

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

WinEDUA3 ALNG SubsVL MVL
PerUsr B Faculty EES

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Mathcad Education - University
Edition (50 pack), Prime 3.0
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