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1. lleau u 3a1a49u AU CHUILIMHBI

[enpro ocBoeHUs AUCHUIUIMHBI b.1.2.9 «INEKTPOXUMUYECKHUE TEXHOJIO-

TUW»  SABJSIETCS W3y4YEHUE CTYJAEHTAMH OJJIEKTPOJHBIX IIPOLIECCOB, OCHOB

TE€XHOJIOTUN ITPUKIIATHON JIEKTPOXUMHUH: HAHECEHHUE TaJbBAHUYECKUX TTOKPBITUM;

MIPOU3BOJICTBO U IKCIUTyaTalUsl XUMUUECKUX UCTOYHUKOB Toka (XIT).

3ajaun u3y4eHus: AUCHUIUIMHBI SBIISIOTCS:

— H3ydeHne TEOPETUYECKUX OCHOB IICJIEBBIX W MOOOYHBIX AJIEKTPOIHBIX
MIPOIIECCOB, IPUMEHSIEMBIX B JIEKTPOXUMHYECKUX TEXHOJIOTUSIX.

— OcCBOEHHME B3aMMOCBS3€d MEXKIY TEXHOJOIMYECKUMHU IMapamMeTpamH BEACHUS
IIPOILIECCA U KAYECTBOM IOJIyYa€MOI'0 ITPOAYKTA, a TAKKE IKCIUTYaTALIMOHHBIMHU
XapaKkTepUCTUKAMHU U MIPOU3BOIUTEIIBHOCTBIO 00opyoBaHuUs
ANEKTPOXUMUYECKUX TEXHOJIOTHM.

— [lonmyuenne 3HaHMii 00 OCHOBax 3JIEKTPOXUMHUYECKOIO (OPMHUPOBAHUS
NOKPBITUHA, TIOJYyYEHHE COCIMHEHHMH M  METAUIOB, IPOU3BOJACTBA U
skcruryaTtauuu XNUT.

2. Mecro mucnumiannbl B cTpykrype OIIOII BO

Jucuunnvaa aucuumuiiiel b.1.2.9 «OnekTpoXxuMu4eckue  TEXHOJIOTHM
oTHocuTcs K BapuatuBHOM wyactu OIIOII BO B mnpoduie «Xummuueckas
TEXHOJIOTHSD MOJATOTOBKH OaKaJIaBPOB.

Jns m3ydeHuss AUCUMUIUIMHBI CTYJIEHT JOJDKEH 3HaTh OCHOBHBIC THIIbI

AIEKTPOXUMUYECKUX CHUCTEM, HMX OCHOBHBIE 4YacTU M CBOWCTBA, MEXaHHU3M
AIEKTPOXMUMHUYCCKUX PEAKIUN, UX TEPMOJAMHAMUKY M KHHETHKY; YMETh HaXOIUTh
B3aUMOCBSI3b MEXIY HPUPOJAON DIIEKTPOXUMHUUYECKOM CHCTEMbl M MPOIIECCaAMH,
KOTOpPbIE MOTYT IMPOTEKaTh B HEH; BIAACTh TEXHUKOH JJICKTPOXUMHYCCKUX
U3MEPEHUN, METOJaMH ONpPEACIICHUS M aHalu3a pPe3yJbTaTOB OIPEACICHHBIX
XapaKTePUCTHUK MPOIECCOB. [ OCBOCHUS TUCHMIUIMHBI HEOOXOAUMBI 3HAHUS TIO
JUCLUUIUIMHAM y4eOHOro TjiaHa MmoArotoBku OakamaspoB: b.1.1.7 «Marematukay,
b.1.1.8 «®usuka», b.1.1.9 «OO6mas u Heopranmueckas xumus», b.1.1.15
«Ikomorus», b.1.1.23 «Marepuanoseneaue», b.1.1.26 «®Puszudeckas XuMus»,
b.1.1.22 «O0mas xumu4ueckas TextHosaorus», b.1.1.28 «ITponecchl "
anmapaThl XUMHUYECKOU TexHoiorum», b.1.1.32  «OcHOBBI XUMUYECKOU
kuHeTnkn», b.1.1.21 «BBenenne B XHMHYECKYI0 TeXHOJoruio», b.1.2.7
«Teopernueckas dIESKTPOXUMUS

3. TpeOGoBaHus K pe3yabTaTaM OCBOEHUS JUCITUNINMHBI
W3yuenne quCIMIUIMHBI HanpaBieHo Ha GopmupoBanue komnerennuu OITK-5

O6IHCHPO(1)CCCI/IOH2LTIBHBIC KOMIICTCHOVWHW BBIIIYCKHHUKOB W HHIWKATOPbI HX
JOCTHIKCHU A



Konx n sammenoBanune

KOI[ N HAUMCHOBAHUC MHAUKATOPA JOCTUKCHUSA

KOMITETEHLIUU o0mienpogeccHoHaTbHON KOMIETSHIINN
(pe3yabTaT OCBOCHHUS)
OIIK-5 CnocoOeH | U/1-1omk-5 3HaeT METOAMKY JJI U3MEPEHHUS
OCYIIECTBIISATH AKCIUTYaTaIllMOHHBIX U (YHKIIMOHATIHHBIX CBOWCTB
IKCIIEPUMEHTAJIbHbIC MaTepHaoB
uccienoBanus u ucneltanus | U-2omk-5 YMeeT ocylecTBiIATh
IO 3aJaHHOM  METOMMKE, | SIKCTIEPUMEHTAIbHbIE NCCIIEIOBAHUS M UCTIBITAHHS

IMPpOBOJAUTH Ha6J'IIOI[eHI/ISI )41

10 3aJJaHHOM METOJIUKE

U3MEpEHUS C yaeHoM | M/1-3onk-s Biageer HaBbikaMu 0OpabOTKH |
TpeOOBaHMIA TEXHUKH | HHTEPIPETAINH SKCIIEPUMEHTAITBHBIX JTaHHBIX
0e30macHOCTH,

oOpabaTbIBaTh u

WHTEPIPETUPOBATH

pe3yIbTaThI

KOI[ N HAMMCHOBAHHC
HHAWKATOpa JOCTHKCHHUA
KOMIICTCHIIMH

HanmenoBaHue nmokasatesnsi OlleHUBAHHS
(pe3ynbTaThl OOYYECHUS 10 JUCITUTIIINHE)

NJI-1omnk-5 3HAET METOIUKHU
JUISL U3MEPEHUS
AKCILTyaTallMOHHBIX U
(GyHKIIMOHATBHBIX CBOHCTB

Cnocoben BbpIOpaTh METOJIUKH JJIs ONpEeTeHUs
U3MEpEHUS AKCIUTyaTallMOHHBIX U
(GYHKIIMOHATBHBIX ~ CBOWMCTB  MaTepuajoB B
3JIEKTPOXUMHUYECKON CUCTEME

MaTepuaioB
N-20mk-5 YMeer Cnocoben IIPOBECTHU AKCIIEPUMEHTAJIbHBIE
OCYILIECTBIISITh UCCIIEIOBAHUSI M  HUCHBITAHWS MO  3aJaHHOMN
AKCHEPUMEHTAILHBIE METOJUKE

MCCJICIOBAHUS U UCTIBITAaHUSA

110 33JTAHHOW METOJINKE

N/-3onk-s Bnageet Cnocoben IIPOBECTH 00paboTKy
HaBBIKaMU 00PaOOTKHU 1 AKCIIEPUMEHTAJIBHBIX JTAHHBIX "

VHTEPIPETALNU
SKCIIEPUMEHTAIBHBIX TAHHBIX

VHTEPIPETUPOBATH NIOJTYUECHHBIE PE3YJIBTATHI




4. O0beM IUCHUIJIMHBI M BBl Y4eOHOH padoThI

ouHasn gpopma odyuenusn

aKaJ.9acoB
Bun yueOHOM esTeIbHOCTH 110 CEMeCTpaM
Bcero
6 cem. 7 ceM.
1. AynuTopHbIe 3aHSTHSI, 4aCOB BCErO, B TOM 96 48 48
qHCIIE:
* 3aHATUSA JICKIIMOHHOI'O THUIIA, 32 16 16
* 3aHATHUS] CEMUHAPCKOTO TUIIA:
MPAKTUYECKHUE 3aHATH 32 16 16
J1a00paTOPHBIE 3aHIATHS 32 16 16
B TOM YHCIIC 3aHATUS B (POpME MPAKTUICCKON
MIOJITOTOBKH - - -
2. CamocrosTenbHas padoTa CTyJIEHTOB, BCETO 120 60 60
— KypcoBasi pabota (IIpOeKT) — — —
3.IlpomMexyToUHas aTTECTALIUSA:
9K3aMeEH, 3a4em ¢ OYeHKOll, 3a4em 3auer JK3aMCEH
O0BeM JUCIHUILIINHEL B 3a4ETHBIX €IUHUALIAX 6 3 3
O0beM TUCIHIUIMHBI B aKaJl. Yacax 216 108 108

3a0unasn hopma odyuenus

3aounas popma
o0ydeHus 1o
3aounHas Gopma o0ydeHUs (aKa. WHIUBUTyATbHBIM
9JacoB) IJIaHaMm B
Bun yuebHol gesitenbHOCTH YCKOPEHHBIE CPOKH
(axaz. gyacoB)
0 CeMecTpaM o
Bcero 7 cent 8 cem. Bcero cemecTpa
: M
1. AynuTopHsbIe 3aHATHS, 28 12 16 | - -
9acoB BCETO, B TOM UHCIIE:
* 3aHATHUS JICKIIMOHHOI'O THUIIA, 8 4 6| - -
* 3aHATHUSL CEMUHAPCKOT0 TUMA: - - - - -
MPAKTUYECKHUE 3aHSITUS 10 4 4 |- -
71a0opaTOpHbIE 3aHATHS 4 4 6 - -
B TOM 4HCIIE 3aHATHS B (hopme - - -
PaKTUYECKOHN IMOATOTOBKH - )
2. CamocrosTenbHas paboTa 188 96 92 | - -
CTYZCHTOB, BCETO
— KypcoBasi paboTta (TIpOeKT) - — - -
— KOHTpOJIbHAs paboTa + + + |- -
3.IIpoMexxyTouHas aTTecTalus: 3a4er 3K3aM€EH | - -
9K3aMeH, 3a4em ¢ OYeHKOU, 3ayem
O0BEM OUCHUIUIAHEI B 3a4ETHBIX 6 3 3] - -
€IMHUIIaX
O0BeEM IUCIIAIUINHEL B aKkaj. 216 108 108 | - -
qacax




5. CopepxaHue IMCHUILVIMHBI, CTPYKTYPUPOBaHHOE @0 TeMaM ¢
yKa3aHHeM KOJMYeCTBAa AaKaJAeMUYeCKHUX YaCOB U BUA0B YUeOHBbIX 3aHATHI

5.1. Conep:kanue Q¥ CHUNINHBI

Tema 1. Mcmopus 6o3nuxkno8enus u pazeumus canveanomexuuxku ¢ Poccuu:
- uctopus ranbBaHoTexHuku B Poccuu B XVIII;

- uctopus raneBaHoTexHuku B Poccun B X1X Beke;
-MECTO TraJIbBAHOTEXHUKH B COBPEMEHHOW MTPOMBIIUIEHHOCTH.

Tema2. OcrogHble 3aKOHOMEPHOCMU 2NIEKIMPOOCANCOCHUSL MEMATLILO8!

- KaTOJIHbIE M AaHOJHBIC MPOIIECChl OCHOBHBbIE W TOOOYHBIE  PEAKIUU TPH
ANEKTPOOCAKICHUH MEeTAIIIOB. | 3akoH Papanes. Beixoa 1o ToKy, paBHOBECHBIH U
OECTOKOBBI TMOTEHIUAJBI, TOJIApU3AIMs, TEepeHANpPsLKEHUE, TOJISIPU3YEMOCTb.
Pacnpenenenne Toka U MeTasia no MOBEPXHOCTU KaTO/1A.

Tema 3. Meronbl MOATOTOBKU MOBEPXHOCTH METAIJIOB IEPE] HaHECEHUEM
MTOKPBITHH:

- MexaHn4yeckue MEeTOoAbl MOATOTOBKY MOBEPXHOCTH.

TpeGoBaHHg K KadyecTBY IMOATOTOBKA MOBEPXHOCTH. MeTOAbl OIEHKU
KauecTBa  MEXaHWYECKOM  MOArOTOBKM  moBepxHOcTH.  IllepoxoBaTtocTh
noBepxHocted. [InudoBanue, NoJupoBaHWME M TalTOBaHWE M BHOpaLMOHHAS
MOJTOTOBKA IMOBEPXHOCTH MeTaia. Pa3znuuHble BUABI CTPYHHO - aOpa3MBHBIX
METO/1I0B 00pabOTKM OBEPXHOCTH.

- XMMHYECKHUE U JIEKTPOXUMHUYECKUE METOJIBI IOATOTOBKH IIOBEPXHOCTH:

(Xumuyeckoe 00e3KHUpUBAHUE B OPTaHUYECKUX PACTBOPUTENISX, pacTBOpax
1ieJI04ei, B  TEXHUYECKMX  MOIOIIUX  CPEICTBAX.  DJIEKTPO-XHUMHYECKOE
obezxupuBaHue. HazHaueHne KaTogHOTO M aHOJHOTO O0E€3KUPUBAHUS, KaTOJIHbIE
Y QHOJIHBIE TIPOLIECCHI;

CocTaBbl pacTBOPOB ISl MEKTPOXUMUUYECKOTO 00€3)KUPUBAHUS, PEKHUMBI
KAaTOJHOTO Y AaHOJHOTO 00€3KUPUBAHMUS.

- XUMHYECKOE TpaBJIE€HUE — Ha3HAY€HUE, NPOLECCHl, MPOTEKAIOIIHE Ha
MOBEPXHOCTU JIeTajedl MpU XUMHUYECKOM TPABJIEHUHU; OCOOEHHOCTH TpaBJICHUS
YTJIEPOJIUCTHIX KOPPO3UOHHBIX CTaJIei, YyryHa, LIBETHBIX METAJJIOB M CIUJIABOB;
WHTUOUTOPHI TPABJICHUS

- DJEKTpOXMMHYECKOE  TpaBJI€HHWE - HA3HAYEHUE, OCOOEHHOCTU
ANEKTPOXUMHUYECKOTO TpaBJieHUs Ha aHoje M karoae. CocraBbl pacTBOPOB U
PEXKUMBI  DIEKTPOXMUMHUYECKOTO TpaBieHUs. CHATUE TpaBUIBHOrO IIJaMa.
CrienuanbHble CIOCOObI TPaBJICHHUS.

- AKTUBalMsl - Ha3HAYEHUE, COCTABbI PACTBOPOB IJIsi AKTUBALMU U PEKUMBI
nporecca.

Tema 4.7exnonocus 21eKMpOXUMUUECKO20 OCANCOCHUSL MEMATLTIO8.

4.1. DNeKTpOXUMUYECKOE HAHECEHUE [IMHKOBBIX M KaIMUEBBIX MOKPBITHIA:

OU3UKO-XUMUYECKHE U  (PUBUKO-MEXAHUYECKHE CBOWCTBA MOKPBITHIA.
Koppo3noHHas CTOMKOCTh M 3alIUTHAas CHOCOOHOCTh IMHKOBBIX M KaJIMHUEBBIX
NOKPBITUMA, 00slacTh mpuMeHeHusa. CocTaBbl 3JEKTPOJUTOB, MPUMEHSEMBIX IS
HAHECCHUSI ITMHKOBBIX W KAJIMHUEBBIX IOKPHITUH, OCHOBHBIE KOMIIOHEHTHI U
YCJIOBHS 3JIEKTPOJIN3a; OCHOBHBIE KATOJIHBIE M AHOIHBIE PEAKIIMHU NP [IMHKOBAHUU
U KaJMUPOBAHMM W3 Pa3IUYHBIX COCTABOB JJIEKTPOJIMTOB; BiusHue cocrtaBa



ANEKTPOJIUTA M YCJIOBUH DJIEKTpOJM3a Ha CBOMCTBAa MOKpPbITUH. OcoOeHHOCTH
NPOTEKaHUS! AHOAHBIX IMPOLIECCOB B PA3JIMYHBIX SJEKTPOJIATAX LHUHKOBAHUS.
CpaBHUTENBHBIE TEXHOJIOTUYECKUE U IKOJIOTMYECKUE XAPAKTEPUCTUKH [TUAHUIHBIX
1 OECIMaHUIHBIX AJIEKTPOJIMUTOB [IUHKOBAHUS U KaAMUPOBAHUS.

HaBogopoxuBaHue n BOJOPOAHAS XPYIKOCTh METaNIa-OCHOBBI M METaJlla-
MOKPBITUS B MPOIECCE DJIEKTPOOCAKICHUSI ITUHKOBBIX M KaJMHUEBBIX MOKPBITUH.
CriocoObl MpeAoTBpaIlleHUsT U YCTPAHEHHS BOJOPOJHON XPYNKOCTH MeTajlia-
OCHOBBI 1 METAJLIA-TIOKPBITHS.

4.2. DNEeKTpOXUMHUYECKOE HUKETUPOBAHUE!

OU3UKO-XUMUYECKHE U  (PUBUKO-MEXaHUYECKHE CBOWCTBA MOKPBITH,
o0JacTH TpUMEHEHUS. YCJIOBHS DJJIEKTPOJIM3a U COCTaBbl  AJIEKTPOJIUTOB,
OPUMEHSIEMbIX JUII HAHECEHUsT HUKENEBBIX U  KOOAIbTOBBIX MOKPBITUH.
OcobeHHOCTH Tpoliecca pacTBOPEHHUsT HMKENEBBIX aHOJOB. BnusHue cocrtaBa
AJIEKTPOJIUTA U YCIOBUW JJIEKTPOJM3a HA CBOMCTBA MOKPBITHI. CpaBHUTEIBHBIC
TE€XHOJIOTHYECKHE XapaKTEPUCTUKU PA3TUUHBIX 3JIEKTPOJIUTOB HUKEIHUPOBAHUS.

4.3. DNEeKTpPOXUMHUYECKOE XPOMUPOBAHUE:

Ou3znko-xuMuYeckue U  (U3UKO-MEXaHHUYECKUE CBOMCTBA XPOMOBBIX
NOKPBITUM, OOJAaCTH MNpPUMEHEHUS. MexaHu3M 3IIEKTPOOCAXKICHHUS XpoMa.
ONEeKTpoOCaXKAEHUE  XpomMa M3  CTaHAAPTHOTO,  CaMOPEryJMpPYIOIIerocs,
(TOPUIHOTO M TETPAXPOMATHOTO JIEKTPOJIMTOB. BilMsgHME cOCTaBa AJIEKTPOIUTOB
U YCIIOBHI 3JIEKTpOJM3a HAa CBOWCTBAa NOKPBITHH. [loAroToBKa MOBEPXHOCTH
pa3IMYHBIX METAJJIOB W CIUIABOB NEPE] HAHECEHUEM XPOMOBBIX TMOKPBITHIA.
Tepmuueckass U MexaHuueckas oOpaboTka JeTanel 10 U IOCjie HaHECEHUs
XPOMOBBIX TMOKPBITHH. OCOOEHHOCTH AaHOJHBIX MPOIECCOB U TMPUME HEHUS
pa3IMUHBIX AHOJHBIX MaTepuanoB. [IpUuUMHBI OTCYTCTBUS pacceuBarolleh
CIIOCOOHOCTH  DJIEKTPOJUTOB XpomupoBaHus. OcoOEHHOCTH 00OpyJAOBaHUS,
MIPUMEHSIEMOTO JIJIs1 HAHECEHUSI XPOMOBBIX TTOKPBITHIA.

DIEKTPOOCAKAECHUE MOKPHITHI U3 PACTBOPOB HA OCHOBE COEIMHEHUN XpOMa
(IIT). CocTaBbl 31EKTPOIUTOB, YCIOBHS IIEKTPOIN3a U CBOMCTBA OKPBITUM.

4.4. 21€KTpOXUMHAYECKOE OJIOBIHUPOBAHUE:

OuU3NKO-XUMUYECKHE U (PU3UKO-MEXaHUUECKHUE CBOWMCTBA OJIOBSIHHBIX U
CBMHLIOBBIX MOKpBITUH. OO0nacT NPUMEHEHUsS OJIOBSIHHBIX MOKPBHITHHA. CoCTaBbl
KHCIIBIX M UIEJIOYHBIX JJEKTPOJUTOB U YCIOBUS OCAXIACHUS OJOBSHHBIX
MOKPBITUM. BiMsiHME MOHOB 0JI0BA Pa3JMYHOM BAJEHTHOCTU B JJICKTPOJIMTAX Ha
KayeCTBO OCAXKIAeMbIX MOKPBITUH. OCOOEHHOCTH AaHOAHBIX MPOLIECCOB MpHU
AIEKTPOOCAXKICHUH 0J0Ba. CpaBHUTEIBHBIE TEXHOJIOIMYECKUE M IKOJIOTMYECKUE
XapaKTEPUCTHUKN  OOpOGTOPUCTO-BOAOPOJHBIX,  XJIOPUAHBIX,  CYJIb(ATHBIX,
ATKUJICYTH()OHATHBIX, MIETIOYHBIX U IPYTUX DJICKTPOJUTOB OJIOBTHUPOBAHMUS.

4.5. DIEKTpOXUMHUIECKOE cepedpeHue:

OU3UKO-XUMUYECKHE U (DU3UKO-MEXAaHUUYECKUE CBOMCTBA CEpPEOPAHBIX U
30J10ThIX MOKPBITHI. OO0JacTH NpUMEHEHHs] cepeOpstHbIX MOKPbITUH. CocTaBbl
ANEKTPOJIUTOB M YCIOBHUS OCAXACHUS CEepeOpsiHbIX NOKPbITUH. OcoOEHHOCTH
HAHECEHUs CepeOpSHbIX TMOKPHITUH Ha BJIEKTPOOTPULATEIbHBIE METAJUIBL.
CnocoObl MOJaBJE€HUs KOHTAKTHOIO BOCCTAHOBJIEHUSI cepedpa M yIIyUIIECHHS
CLEIUICHHS TOKPBITUH C METAIIOM- OCHOBOM. CpaBHUTEIbHBIE TEXHOJIOTHUECKHUE U



HKOJIOTUYECKUE XAPAKTEPUCTUKU ILMAHUJHBIX M OECIMaHUAHBIX AJIEKTPOJIUTOB
cepeOpeHus.

Tema 5. Texnonozus s1eKMpoOXUMULECKO20 OCANHCOEHUS CHIABOS.

DNEKTPOIIUTUYECKHE ITOKPBITUS CIUIABAMU HA OCHOBE HUKEJIS:

Ou3nMKO-XMMUYECKHE U  (PU3UKO-MEXaHUYECKHUE CBOMCTBA TOKPBITUH
CIUIaBaMd Ha OCHOBE HHKENsS: HUKEIb-UHAWNA, HHUKEIb-MOJIUOACH, HHKEIb-
BOoJTb(paM, HUKENb- (Hochop W HHUKETh-00p. XUMHUECKH U (a30BBIA COCTaBBI
crutaBoB. OOJacTM NPUMEHEHHS] TajbBaHUYECKHX TOKPBHITUN CIUIaBaMU Ha
ocHOBE HHKeNsA. COCTaBbl AJIEKTPOIU TOB, IPUMEHAEMBIX JIJI1 HAHECEHHS CILIABOB
Ha OCHOBE HHUKEJS, M YCIIOBHS JJIEKTPOJM—3a. BiMsHUE cOCTaBa 3JEKTpOIUTA U
YCJIOBUM 3JIEKTPOJIM3a HA XMMUYECKU M (ha30BBI COCTaBbI CILJIABOB U CBOMCTBA

TTOKPBITHM.

Tema 6. Onexmpoocasixcoenue KOMHOZUYUOHHBIX IIEKMPOXUMUYECKUX
MTOKPBITUI

Tema 7. Hecmayuonapuwvie pedxcumvl dnekmponusda. Buowl, nepcnexmugwl
NPUMEHEHUS.

Tema 8. Ocnosuvie ceedenus o XHUT. Knaccupukarmus XUMHYESCKUX
MCTOYHHUKOB TOKa. OOJacTu NmpuMeHeHus. JnekTpoxumuueckue cuctembl XUT.
OcHoBHbIE  dyekTpuueckue  xapakrepuctuku  XHUT.  OxkcruryatanmoHHBIE
napamerpel  XUT. KonctpyktuBable paszHoBuaHoctH XUT. KoncTpykunn
anektpogoB XUT. CocraB akTUBHOW Macchl BJEKTPOAA, Ha3HAUYCHUE
koMnoHeHTOB. Cenapatopbel XU T. DIeKTpOIUTEI.

Tema 9. llepsuunvie XUT. Obracmu npumenenus. DieKmpoxumuiecKue
cucmemvol nepsuunvix XHUT.

Bmopuunvie XHT — axkymynsamopwbl. oowue ceedenus, 21eKmpoxumuyecKue
U uzuKo-XUMUYECKUE NPOYECCHl, XAPAKMEPUCUKU, KOHCMPYKYUSL U MEXHOJI02Us,
ocobennocmu  yxooa u Ikcnayamayuu. Hanpaenenus cosepuiencmeoganue
AKKYMYAAMOPO8.

Tema 10. Jlumuegvie ucmounuxu moxa. JInTueBble >JIEMEHTHI: 00JIacTH
NIPUMEHEHUSA, KartoAapl WU 3nekrpoiutel JIUNT, snexkrpoxumuyeckue npoueccsl,
KOHCTPYKIIMH, XapaKTEPUCTUKU. JINTHEBbIE aKKyMYJISITOPBI: 00J1aCTH TPUMEHEHMUS,
Katonbl U 3aeKTpoiauThl JIMT, 0COOEHHOCTH H3JIEKTPOXMMHUYECKUX MPOIECCOB,
KOHCTPYKIIMH, XapaKTEPUCTUKHU

ouHasn hopma odyuenusn

/i

Bunb! 3aHsTHIA, BKITIOUAsi CAMOCTOSITENIEHYIO Kon
paboTy CTy/IeHTOB (B akaJ.4yacax) WHIMKaTOpa
HaumenoBanue 3aHATHS 3aHATHS caMoc— JIOCTHKEHHMS
pasjena, TeMbl JIEKIIHOHHOTO CEMHUHAPCKOT | TOSTEIbHAS KOMITIETEHITUU
JIMCIIUTUIHHEI THIIA o THMma / u3 pabota

HUX B (popme

MPAKTUIECKO

H TTIOATOTOBKH

Cemectp 6




Tema 1. Hcropus
BO3HUKHOBEHUS u
pa3BUTHSA
rajlbBaHOTEXHUKHU B
Poccun.

2/-

N-lonk-s

Tema 2. OcHOBHBIE
3aKOHOMEPHOCTHU
3JIEKTPOOCAKICHUS
METaJIIOB.

NI-20rmk-5

Tema 3 MeTtop!
IIOJATOTOBKHU

MOBEPXHOCTU METAJJIOB
nepen HaHECEHUEM

ITOKPBITHH.

2/-

N/I-20mk-5

Tema 4 TexHonorus
3JIEKTPOXUMHUYECKOTO
OCaXXICHHUS METAJIJIOB.
TexHnomnorus
AIEKTPOXUMHUYECKOTO
OCaKJCHUS CIUIaBOB.

10

26/-

60

N/I-3omk-5

7 cemecTp

Tema 5 Texnonorus
AIEKTPOXUMHUUYECKOTO
OCaXKJICHUS
KOMITO3UIIMOHHBIX
ANEKTPOXUMHUYECKHUX
MTOKPBITUI

12/-

N/I-3omk-5

HCCTaI_II/IOHapHBIC
PEKUMBI DJICKTPOJIM3A.
BI/I,Z[BI, MEPCICKTUBBI
MMPUMCHCHUA.

8/-

N/I-3omk-5




7 | XuMu4eckue 2 8/- 20 N/I-20mk-5
UCTOYHUKHA TOKa
(XHT),
Pa3HOBUIHOCTH,
NPUHIAITHATIBHOE
YCTPOICTBO,
XapaKTEPUCTHKH,
KOHCTPYKIIUU
AIIEKTPOIOB.
8 | IlepBuuHbIE HCTOYHUKH 1 1/- 20 N-20mx-5
TOKa, XapaKTEPUCTHKH,
KOHCTPYKIINH,
TEXHOJIOTUHU
W3TOTOBJICHHSL.
9 | AKKyMYJIATOPBHI, 1 1/- 20 N JI-3omk-5
(GyHKIIMOHAIbHOE
Ha3HAUCHHUE,
XapaKTePUCTHKH,
KOHCTPYKIIUH,
OCHOBHBIE TEXHOJOTHU
IPOM3BOJICTBA
10 | JluTueBble WCTOYHHKHU 2 2/- - N-lonks
TOKA.
Htoro 32 64 120
3a0unasn hopma odyuenus
Bupl 3aHATHH, BKITIOYAst CAMOCTOSITEIBHYIO Kon
paboTy CTYJIEHTOB (B akaj.4acax) WHIUKAaTOpa
HaumenoBanue 3aHATHUS 3aHATHS camoc— JOCTHKECHUS
pasjena, TeMbl JIEKIIMOHHOT O CEMHUHAPCKOT | TOSATENbHAs | KOMIIETEHIUH
Ne JUCLIUTIINHEI TUIA o Tumna/ u3 pabota
n/m HUX B popme
MPaKTUIECKO
Y MOATOTOBKU
3aounasn / UITY 3aounasn / 3aounas /
Uiy uiy
Cemectp 7
1. |Tema 1. Hcropus - -/- 10 N-lomnxk-s
BO3HHUKHOBEHUS u
pa3BHUTHUS
raJbBaHOTEXHUKH B

Poccun.




Tema 2. OcHOBHBIE
3aKOHOMEPHOCTH
AIEKTPOOCAKICHUS
METAJIIO0B.

4/-

26

N-20onk-s

Tema 3 Metonabl
MOATOTOBKU
MOBEPXHOCTU METAJJIOB
nepen HaHECEHUEM
MTOKPBITHH.

30

NI-20rmk-5

Tema 4 TexHomorus
AIEKTPOXUMHUUECKOTO
OCaKJCHHUS METAJIJIOB.
TexHnonorus
3JIEKTPOXUMHUYECKOTO
OCaXKJICHUS CIIJIABOB.

2/-

30

N/I-3omk-s

8 cemecTp

Tema 5 TexHonorus
AIEKTPOXUMHUUYECKOTO
OCaKICHUS
KOMIIO3UITMOHHEIX
ANEKTPOXUMHUUECKUX
MTOKPBITHI

4/-

20

N/I-3omk-s

Hecraunonapusie
PEXUMBI  JJIEKTPOJIN3A.
Buapl,  mepcnexkTHuBsl
IIPUMEHEHUS.

12

N/I-3omk-5

XUMHYeCKHe
HCTOYHUKU TOKa
(XHUT),
Pa3HOBHIHOCTH,
MPUHIUITAATIBEHOE
YCTPOWCTBO,
XapaKTEPUCTUKH,
KOHCTPYKITUN
AIEKTPOJOB.

10

N/I-20mk-5

[lepBUYHbBIE UCTOUHUKU
TOKa, XapaKTEepPHUCTUKH,
KOHCTPYKLIUH,
TEXHOJIOTHUHI
U3TOTOBJICHHUSI.

20

N/I-20mk-5




9 | AKKyMyJIATODBI, - 1/- 20 N-3orik-5
(GyHKIIMOHATIBEHOE
Ha3zHauCHHE,
XapaKTePUCTHKH,
KOHCTPYKIIUH,
OCHOBHBIE TEXHOJIOTUHU
IPOM3BOJICTBA
10 | JlutueBble HCTOYHUKHU - -/- 20 N/I-1lomnxk-5
TOKA.
Htoro 10 18 188
5.2. IlepevyeHb NPAKTHYECKUX 3AHATHI
Ne HaumenoBanue HaumenoBanue OO6beM AUCUMILTUHBI B aKaJl. Yacax
n/n paszzaena, TeMbl MPAKTUYECKOTO 3aHATHS OYHAas |OYHO-320YHAsI| 3a04YHAS
JUCITUTUTUHBI dbopma dhopma dbopma
oOyuenus | oOy4yenus/ | oOy4enus /
UIry uiry
(npu (npu
Haau4uu) Haau4uu)

1 | Tema 1. Uctopus | IIpoBenenue cemuHapa -/-
BO3HUKHOBCHUS u 0 TEMeE: 2
pa3BUTHUS HcTopusi BOSHUKHOBEHUS -/-
raJIbBAHOTEXHUKH B U pa3BUTHS
Poccun. raJlbBAHOTEXHUKH B

Poccun.

2 | Tema 2. OcHoBHble | Pemenue 3amay no teme: -/-
3aKOHOMEPHOCTH OcHoBHBIE 2 2/-
JIEKTPOOCAKICHUS 3aKOHOMEPHOCTHU
METAaJUIOB. AIIEKTPOOCAKICHUS

METAJIJIOB.

3 | Tema 3 Meronsl | [IpoBeneHue cemunapa 2 -/- -/-

MOATOTOBKH 0 TEME:
MOBEPXHOCTH METAJUIOB OcHOBHBIE
nepen HaHECEHUEeM 3aKOHOMEPHOCTHU
MTOKPBITUH. DIEKTPOOCAKICHUS

METAIJIOB.
MeToabl MOATOTOBKH
MOBEPXHOCTU METAIIJIOB
nepes] HAaHECEHUEM
MTOKPBITHH.

4 | Tema 4 TexHonorus Pemrenue 3amad 1o 10 -/- 2/-

ANEKTPOXUMHUUYECKOTO TeMam:
OCaXKJICHHSI METAJIIOB. ["anpBaHOTEXHUKA.
Texnonorus Pacuer npoueccos
AIIEKTPOXUMUIECKOTO HaHECEHUS

OCaXICHHUSI CIIJIABOB. raJIbBAHUYECKUX




MTOKPBITHH:
JUIMTEIBHOCTD IIPOLECCa,
TOJILIMHA ITOKPBITHS,
CHJIa U IUIOTHOCTB TOKa,
BBIXO/J] 110 TOKY,
YAEIBHBIA pacxon
3JIEKTPOIHEPIUH, PACXOL
aHOJI0B, Pacxoz
KOMIIOHEHTOB
NEKTPOJINTA, TUIOIIALb
IIOBEPXHOCTH
IIOKPBIBAEMBIX JETAJICH,
HaIlpsDKEHUE Ha
raJIbBAHUYECKOM BaHHE,
IIaJICHUE HAIIPSDKCHUS B
AIIEKTPOJINTE;
KOJIMYECTBO JIKOYJIEBOM
TEIIOTHI,
BBIICISIOLIEICS IpU
HaHECECHUH
raJIbBAHUYECKOTO
ITOKPBITHS.
MarepruanbHbIid U
SHEPreTUYECKUM pacyer
TEXHOJIOTMY HAHECEHUS

TIOPBITHSIL.
Tema 5 Texuonorus | Pemienue 3anad mo -/- 2/-
NEKTPOXUMHUUYECKOTO TEMaM:
OCaXKICHUS T"anpBanoTexHuKA.
KOMITO3UIIMOHHBIX Pacuer npoueccos
ANEKTPOXUMHUYECKUX HaHECEHUs
MOKPBITUI KOMITO3UIIMOHHBIX
ANEKTPOXUMHUUYECKUX
MTOKPBITHI:
MarepuanbHelii U
SHEPreTUYECKUI pacuer
TEXHOJIOTMY HaHECEHUS
MTOKPBITHUS.
Hecraunonapusie IIpoBenenune cemunapa -/- 21-
PEXHUMBI  DJIEKTPOJIU3A. | IO TEME:
Bunel, nepcnekTussl | «HecrannonapHele
MIPUMEHEHHS. PEXUMBI 3JIEKTPOIIU3A.
Bunpbl, nepcrnekTuBbI
IPUMEHEHHUS/».
XuMHUuecKue -/- -/-
uctoyHuku Toka (XUT),
Pa3HOBUAHOCTH,
MPUHIMITHATIBHOE
YCTPOMCTBO,
XapaKTEepPUCTHKH,

KOHCTPYKIIMU




AIIEKTPOJIOB.

8 | IlepBuuHble MCTOYHUKH | Pacuer ayieMEeHTOB U 2 -/- 2/-
TOKa, XapaKTepUCTUKH, | OaTapei 3JIeMEHTOB:
KOHCTPYKIIHH, KOA(QPUIHEHT
TEXHOJIOTUU WCIIOJIb30BaHUS
W3TOTOBJICHHSI. yACTBHBIA Pacxo/l
AKTUBHOT'O BEIIECTBA,
yJIeIbHbIC U
IKCILTyaTallMOHHBIC
XapaKTePUCTHKH,
KOJIMYECTBO
JIEKTPOJIMTA.
9 | AKKYMYJISITODHI, Pacder akKymyJiaTOpOB: 4 -/- -
(GYHKITMOHATTEHOE OJ1C akkymymsiTopa,
Ha3HAYCHUE, yIIeJbHBIC U
XapaKTePUCTHKH, IKCILTyaTalMOHHBIE
KOHCTPYKIIHH, XapaKTEPUCTHKH,
OCHOBHBIC TEXHOJIOTHH | BHyTPEHHEE
MIPOU3BOJICTBA COIIPOTHBIICHUE
AKKyMYJIATOPA;
KOJIMYECTBO TEIUIOTHI,
BBIICTIUBIIICECS IPU
paspsiie u 3apsijie
AKKyMYJIITOPA, KOHEYHAS
TeMIeparypa
AKKYMYJISITOPA.
10 | JIluTueBble HMCTOYHHKH - -/- -
TOKA.
5.4. Ilepeyens 1a00paTOPHBIX padoT
No HaumenoBanue HanmenoBanue O0beM TUCIMIUIMHBI B aKaJl. yacax
n/m paszena, TeMbI nabopaTtopHoit paboThI OuHast OYHO- 3a049Hast
JVCIUATUTHHBI dopma 3a04Has dopma
oOydeHus dbopma o0yueHus /
oOy4deHus / uiry
Uity (npu
(npu Haau4uu)
HAIu4uu)
1 |Tema 1. Hcropus
BO3HUKHOBEHUS u
pa3BUTHSI n
raJbBaHOTEXHUKH B 2 -/-
Poccun.
2 | Tema 2. OcHOBHBIE Onpenenenue
3aKOHOMEPHOCTH pacceunBaronien n
3IEKTPOOCAKACHUS CIIOCOOHOCTH 2 2/-
METaJUIOB. raJIbBAHMYECKUX BaHH




Tema 3 MeTonagl
IIOJATOTOBKH
MMOBEPXHOCTH
MECTaJIJIOB nepen
HaHECEHHEM 2 -/- -
ITOKPBITUH.
Tema 4 TexHomorusa Oripezenenne BbIX0/1a
AIEKTPOXUMHUUYECKOTO MeTajuIa 1o TOKY M pacxojia
OCaXKJICHUS METAJIJIOB. 10 JIEKTPOIHEPTUHU Ha
TexHoJiorus €IMHUILY MaCChI
AIEKTPOXUMUUYECKOTO BBIICIISIONIEIOCS METalllIa
OCaKJI€HHUS CIIJIaBOB.
Bausuaue cocraBa
AJICKTPOJINTA HA KaYeCTBO
IIUHKOBBIX TTOKPBITHH 10 - 9/
DIIEKTPOITUTHIECKOE
MOJTy4YeHUE METHOTO
MOPOIITKa
DIIEKTPOXUMHUIECKOE
MOJINPOBAHHUE MEIHBIX,
JATYHHBIX WIH CTATBHBIX
U3 eI,
Tema 5 Texnonornsa | KoMmo3uimoHHbIe
AIEKTPOXUMHUUYECKOTO | JIEKTPOXUMUYECKUE
OCaXKJICHUS TTOKPBITHS
KOMIIO3UIIMOHHBIX 4 - 2/-
AIEKTPOXUMHUUECKHUX
MTOKPBITUI
Hecranuonapusie Hecranmonapssie pexumbl
PEXKUMBI DJIEKTPOJIH3A. | AJIEKTPOJIN3a.
Buapl, mnepcrnekTuBbI 4 - 2/-
MIPUMCHCHHSL.
XuMuyeckme
HCTOYHUKHU TOKa
(XUT),
Pa3HOBUIAHOCTH,
MPUHIMITHATHEHOE
yCTpoiicTBO, ) ) i
XapaKTePUCTHKH,
KOHCTPYKIIUU

AIIEKTPOJIOB.




8 | IlepBuunsble Onpenenenue
HCTOYHHKH TOKa, | XapaKTEPHCTHK
XapaKTEPUCTHKH, MaprasieBo-IUHKOBOTO 4 / o
KOHCTPYKIIHH, JIIEMEHTA.
TEXHOJIOTHH
M3TOTOBJICHHSL.
9 | AKKyMYJISTOPBI, OrnpenenieHne HEKOTOPBIX
(byHKIIMOHATIBHOE XapaKTEPUCTUK HUKEIb-
Ha3HAYCHUE, KaJMHEBOT0 aKKyMYJIITOpA.
XapaKTEPUCTHKH, 4 -/- -/-
KOHCTpPYKIIHH,
OCHOBHBIC TEXHOJIOTHHU
IPOU3BOJICTBA
10 | JIuTueBble HMCTOYHUKH / /
TOKA.
32 -/- 10
5.5. 3apaHus 1isl CaMOCTOATEIbHOM PadoThl CTYIEHTOB
Ne HaunmenoBanue 3amaHust, BOIIPOCHI, IS OO0beM TUCIUIUIMHBI B
n/ paszaena, TeMbl CaMOCTOSITEIIEHOTO U3yYEHUS aKaJ. yacax
i JICIUTLUTHHEI (3amanus) OYHas | OYHO- |3a04Has
dopma | 3aouHas | gopma
o0yue | dopma |oOyueHus
HUs  |oOyuenus| / UITY
/ UTTY
VicTopusi BOBHUKHOBCHUS M PA3BUTHSI -/-
raJbBaHOTEXHUKH B Poccuu: -/-
Tema 1. Mcropus
- ICTOpUS raJIbBAHOTEXHUKH B Poccun B 10/-
BO3HHKHOBEHUS U :
XVIII;
pa3BUTHUS
- ICTOpUS raJIbBAHOTEXHUKH B Poccun B
rajJbBaHOTEXHUKH B
XIX Beke;
Poccun.
-MECTO TaJIbBAHOTEXHUKHU B
COBPEMEHHOW TPOMBIIICHHOCTH.
(OCHOBHBIE 3aKOHOMEPHOCTH -/-
DIIEKTPOOCAXKICHUS METAJLIOB: -/- 26/-
- KaTOJHbIC ¥ aHOJHbBIE TIPOLIECCHI
OCHOBHBIC M IOOOYHBIC PEAKIUU MTPU
HIIEKTPOOCAXKIEHUU METAIIOB. | 3aKOH
Tema 2. OcHOBHBIE P A
Dapanes. Beixon 1o Toky,
3aKOHOMEPHOCTHU . .
[PABHOBECHBIN M OECTOKOBBIN
DIIEKTPOOCAKICHUS
MOTEHINAIIBI, TIOJISIPU3AIIHS,
METaJJIOB.
nepeHanpsKeHue, MoJIIpu3yeMoCTh.
Pacnipenenenne Toka U MeTaIa Mo
MOBEPXHOCTHU KaTo/a.
Tema 3 Metoabl MeTo1bI TOATOTOBKH MTOBEPXHOCTH -/- -/- 30/-
MOJITOTOBKH METaJUIOB TIepel HAaHeCEHUEM
MOBEPXHOCTHU MOKPBITHIA
METAJUIOB TIepe - MexaHn4ecKne METOIbI MTOITOTOBKH




HaHECEHUEM
MOKPBITUA.

MOBEPXHOCTH.
TpeboBaHusI K KaUeCTBY MOJATOTOBKU
[MOBEPXHOCTU. METO/AbI OLIEHKH
KauecTBa MEXaHUYECKOU MOATOTOBKH
nosepxHoctu. [llepoxoBarocTsb
nosepxHoctei. lllnudopanue,
[10JINPOBAHUE U TAJITOBAHUE U
BUOpaIIMOHHAS TTOJrOTOBKA
[OBEPXHOCTU MeTailia. Pasnnunbie
BUJIBI CTPYHHO - aOpa3uBHBIX METOJIOB
00pabOTKK TOBEPXHOCTH.

- XUMHUYECKUE U IJIEKTPOXUMHUUECKUE
METO/bI TOATOTOBKU IMOBEPXHOCTHU:
(Xumuueckoe o0e3XkupUBaHUE B
OpPraHUYECKUX PACTBOPUTEIISX,
[pacTBOpax Iienouei, B TEXHUYECKUX
MOIOIIIUX CPEJICTBAX. DIEKTPO-
XUMHUYECKOEe 00€3KUPUBAHUE.
HasnaueHue KaTOJJHOTO U aHOJTHOTO
00€3:KUpUBAHUs, KATOIHBIC U aHOAHBIC
[IPOLIECCHI;

CocTaBbl pacTBOPOB ISl
PIEKTPOXUMUYECKOTO 003 KUPUBAHUS,
[PEKUMBI KaTOJTHOTO U aHOJIHOTO
00€3KUpUBAHUS.

- XMMHYECKOE TPaBJICHHUE —
Ha3HaYeHHe, MPOLIECCHI, TPOTEKAOIINE
Ha [TOBEPXHOCTHU JETAJIeH IpU
XUMHYECKOM TPaBICHUH; 0COOEHHOCTU
TpaBJIEHUS YTIIEPOIUCTHIX
KOPPO3WOHHBIX CTaJe, YyryHa,
[BETHBIX METAJIIOB U CIUIaBOB;
MHTHOUTOPHI TPaBICHUS

- DJIEKTPOXUMHUYECKOE TPABJICHUE -
Ha3HauYeHUe, 0COOEHHOCTH
PIEKTPOXUMHUYECKOTO TPaBJICHUS Ha
aHoJie 1 kaTojie. CocTaBbl paCTBOPOB U
[PEKUMBI JIEKTPOXUMHIECKOTO
rpaBieHus. CHITHE TPaBUILHOTO
nuiama. CrienuanbHbIe CTI0COOBI
TPaBJICHUS.

- AKTUBaIMs - HA3HAYEHUE, COCTABBI
[PACTBOPOB JIJISl aKTUBAIIUU U PEKIMBI
mpoliecca.

Tema 4 TexuHosorus
3JIEKTPOXUMHYECKO
ro OCaKJICHUS
METAJIIOB.
TexHnonorus
AJIEKTPOXUMHYECKO
ro OCaKJICHUS
CIIJIaBOB.

DIEKTPOXUMHUYECKOE OCaXICHHE
MTOKPBITUI METAJIIAMHU.
Koppo3uonnas CTOMKOCTh 51

3alMTHAsA CIIOCOOHOCTh IIMHKOBBIX U
KaJIMMEBBIX MOKPBITHI B Pa3Iu4HBIX
KOPPO3HMOHHBIX  cpefax. BrnmsHue
cocTaBa KOPPO3UMOHHOM cpeabl Ha

7¢hPEeKTHBHOCTH

60

30/-




MPOTUBOKOPPO3UOHHOM 3aIUTHI
CTaJIbHBIX JeTajeil KaJMHUEBBIMU H
[IUHKOBBIMH MOKPBITUSIMHU.
DONEKTPOOCAKICHUE  IIMHKOBBIX U
KaJIMHEBBIX MOKPBITHN M3 MICIOYHBIX

6CCHI/IaHI/II[HBIX OJICKTPOJIHUTOB.
CpaBHI/ITeJIBHBIG TCXHOJIOTMYCCKUE U
OKOJOTHYCCKUE XApaKTCPHUCTUKU
OUaHHUIHBIX n 6CCI_[I/I AHUJHBIX

AJIEKTPOJINTOB MEIHEHUS.

OO6nacTi IPUMEHEHUs HUKEIS B
Ka4yeCTBE CaMOCTOSITEIIBHOTO "
IIPOMEKYTOUYHOTO OKPBITHSL.
OcobeHHOCTH Tpoliecca PacTBOPEHMUS
HUKEJIEBBIX aHO/0B. CpaBHUTENIbHbIE
TEXHOJOTMYECKHE  XapaKTEPUCTHKHU
pa3IMyYHbIX AJIEKTPOJIU "TOB
HUKEJIMPOBaHUS.

MexaHnu3M  3IEKTPOOCAKIACHUS
XpoMa. DJIEKTPOOCAKIACHUE XpOMa U3
CTaH " AApTHOTO,
camoperyiupymoliierocs, (GpTopuaHOro
U TETPAaxXpOMaTHOIO 3JIEKTPOJIUTOB.
BnusiHue cocraBa 3JIEKTPOJIUTOB MU
YCIIOBUM 3JIEKTpOJIN3a Ha CBOMCTBA
XpO™MOBBIX HOKpbITHH. Iloaroroska
IIOBEPXHOCTU PA3JIMYHBIX METAJIJIOB U
CIUIaBOB nepen HaHECe "HUEM
XPOMOBBIX MOKPBITUH. OCOOEHHOCTH
AQHOJTHBIX MIPOLIECCOB npu
XPOMHPOBaHUH. IIpumenenne
pa3IMYHBIX AHOJHBIX MaTepuajioB B
IIPOLIECCE XPOMUPOBAHHUS.
DNEeKTPOOCaKIEHUE TMOKPBITUH U3
pacTBOPOB Ha OCHOBE COEIMHEHUN
xpoma (III). CocraBbl 371€KTPOIUTOB,
YCIIOBUSL DJIEKTpOJIN3a M CBOMCTBA
MOJTy4aeMBbIX OKPBI "THH.

DNEKTPOXUMHYECKOE
MEIHEHHE:

®u3uko-  XUMHYECKHE U
(bU3UKO-MEXaHUYECKUE CBOMCTBA

nokpeiTuil. OOnacTu  NpUMEHEHH
M B KQUECTBE CaMOCTOSTEIILHOTO 1
MPOMEKYTOUHOT'O TalbBAHUYECKO TO
MIOKPBITHS. YCIIOBHS DJJEKTPOJIA3a M
COCTaBbI 3IEKTPOJIUTOB,
MMPUMCHACMBIX JJIA HAa "HECCHUA
MEAHBIX TOKphITHA. (OcobeHHOCTH
HAHECCHUSA MCIHBIX HOKpI)ITI/Iﬁ Ha
ANEKTPOOTPULIATEIbHBIE  METaJIbI.
CroocoOBl TOIABJIEHUS KOHTAKTHOI'O




BOCCTAHOBJIEHMSI MEAU M YJIyULICHUS
CUCIUICHN MEIHBIX IOKPBITUH C
METaJUIOM-OCHOBOM. Bnusaue
COTCTaBa JJIEKTPOJIUTA M YCJIOBHH
JJIEKTPOJIM3a HA CBOMCTBA IOKPBITUH.
CpaBHUTENBHBIE TEXHOJIOTMYECKHE H
JKOJIOTUYECKHE XapaKTePUCTUKU
LIUaHUIHBIX " OecLMaHUTHBIX
AJIEKTPOJIUTOB MEHEHUS.
DIIEKTPOOCAKICHUE

JKENE3HBIX U KOOAJIBTOBBIX MOKPBITHIA:
®dusuko-xumMudeckue U (U3UKO-
MEXaHUYECKHUE CBOMCTBA IIOKPBITUH,
o0lacTd  NpUMEHEHUsA.  YCIOBHS

ANEKTPOIU3A u COCTaBbI
AJIEKTPOJIUTOB, TPUMEHSIEMBIX IS
Ha"HECEHMUS KOOaJIbTOBBIX
ITOKPBITHH. Binsiaue cocrasa

AIIEKTPOJINTA U YCIOBUH 3JIEKTPOJIA3A
Ha CBOMCTBA MOKPBITU.
YcnoBus  dnekrponmsa U

COCTaBbI JJIEKTPOJIUTOB,
IIPUMEHSIEMBIX TUISL HaHECEHHUS
JKEJE3HbIX  IIOKpPBITHMA.  BrusiHue

COCTaBa DIIEKTPOJUTOB U YCJIOBHH
AJIEKTPOJIM3a HA CBOMCTBA IOKPBITUH.
BnusiHue OKUCIEHHMs HMOHOB JKele3a
(I) nmo xenesza (III) B oObeme

AIIEKTPOJINTA Ha Ka4eCTBO
MOJTy4aeMBbIX TOKPBITHH.
DNEKTPOXUMHYECKOE
CBUHILIEBaHUE:!
DU3NKO-XUMUYECKUE U
(bU3UKO-MEXaHUYECKUE CBOMCTBA

CBUHLIOBBIX IOKpBITUW. BinsHue
HMOHOB OJIOBA PA3JIMYHON BAJICHTHOCTH
B DJIEKTPOJUTAX  HAa  KayecTBO
OCaKJ1a€MbIX MOKPBITUH.

O6nactu MIPUMEHEHUS
CBHUHIIOBBIX  MOKpBITUH.  CocTaBbl
KHUCJBIX U LIEJTOYHBIX JIEKTPOJIUTOB U
YCJIOBUSL  OCaXJEHHS  CBUHIIOBBIX

HOI(pLITI/Iﬁ . CpaBHI/ITeHBHLIC
TCXHO VIOTUYCCKUE M DOKOJOTHYCCKHE
XapaKTCPUCTUKU MICJI0YHBIX,

60poPTOPHCTO "BOIOPOIHBIX,
QIKWICYIb(GOHATHBIX M JPYTUX
AIIEKTPOJIUTOB CBUHIIEBAHUSI.
DNEKTPOIUTHUECKOE
30JI04EHHE:
DU3NKO-XUMUYECKHE U
(bU3HKO-MEXaHUYECKUE CBOMCTBA




30JI0TBIX ~ MOKpeITUH.  OGnacTtu
INPUMEHEHHUs.  30J0ThIX  IOKPBITUH.
CocTaBpl 3JEKTPOJIUTOB U YCJIOBHUS
OCaXJIEHUS  30JI0TBIX  IHOKPBITHH.
BnusiHue cocTtaBoB 3IJIEKTPOJIUTOB U
YCIOBUH 3JIEKTpOJM3a Ha CBOMCTBA
HOKPBITHH. CpaBHUTENBHBIC
TEXHOJIOTUYECKHE M HKOJOTHYECKUE
XapaKTepUCTUKH  LHUAHUIHBIX |
OecrMaHuTHBIX AJIEKTPOJIUTOB
30J10YEHMUSL.

DNEeKTpOOCAKACHUE METaJIOB
TUTATUHOBOM MOJITPYIIITBL:
®dusuko-xumMuyeckue U (U3UKO-
MEXaHU4YEeCKHE CBOMCTBa, 00JacTH
IPUMEHEHUS IUTaTUHOBBIX,
NaJTaIUEBBIX M POJAUEBBIX MOKPHITHH.
CocTaBbl 3JEKTPOJIUTOB U YCIO BUS
OCaXJIEHUSI METaJUIOB  IUIATUHOBOM
IPYIIIBL. Bnusiaue COCTaBOB
3JIEKTPOJIUTOB u yCIOBUH
AJIEKTPOJIM3a HA CBOWMCTBA IMOKPBITUI
IUTATUHOM, NaJIaIueM U POAUEM.

DU3UKO-XUMUYECKHE 51
bu3uKo-MexaHW4YeCcKUe CBOMcTBa U
00acTH TpPUMEHE HHUS  TOKPBITHIA
CIUIaBaMM Ha OCHOBE HaJUIajusl.
Cocrassl AJIEKTPOJIUTOB,
IPUMEHSIEMbIX s HaHECEHUs
IIOKPBITMM  CIUIABaMH HA  OCHOBE
najIaus, U yCJIOBUs SIIEKTPOIIN3A.

Hanecenne  ranpBaHMYECKHUX
MNOKPBITUH Ha I[BETHBIE METaIbl U
CIUIaBBI:

OcobenHoctu HOJTrOTOBKH
MOBEPXHOCTH IIBETHBIX METAJUIOB H
CIIaBOB nepexn HaHECEHHEM
pa3IMyYHbIX raJlbBAHMYECKUX
nokpelTuii. TexHonoruu HaHeceHHs
raJlbBaHMYECKUX TMOKPHITUH Ha LUHK,

aIFIOMUHUNM, MarHuii, THTaH ux
CILIaBHI.
Hasonopaxusanue u

BOJIOPOJIHAs! XPYIIKOCTb MeTaslIa:
OcCHOBHBIE 3aKOHOMEPHOCTH U
MEXaHHU3Mbl  HaBOJIOPOKMBAHHS B

nporecce XUMHYECKOU 51
BHGKTPOXHMHHGCKOI;'I IIOATrOTOBKH
IMOBEPXHOCTH, B rporecce
SJICKTPOOCAKICHUA KaaMUCBBIX,

IIUHKOBBIX M XPOMOBBIX MOKPBITHH.
CnocoObl  mpenoTBpalle "HUSI |




YCTPAaHEHUSI BOAOPOJHOM XPYIKOCTH

MeTaJjaa-0CHOBEI u MeTajia-
MOKPBITHSL.

Texnomorus
AIEKTPOXUMHUUECKOTO OCaKJIECHUS
CILIaBOB.

CmaBel Ha  OCHOBE  ME[IU.
XuMu4eckuid W (a3oBbIi  COCTaBbI
CIUTABOB HAa OCHOBE Menu, obiactu

NPUMEHEHHS.
CocraBsl AJIEKTPOJIUTOB,
PUMEHSEMBIX TSt HAHECEHUS

JaTYHHBIX U OpOH30BBIX IOKPBITUH,
1 yCIIOBUS JIEKTPOJIH3A.
CruraBel Ha  OCHOBE  IIMHKA.

Kopposuonnas CTOMKOCTh u
3allUTHAsE CIMOCOOHOCTh  IMOKPBITHI
CIlaBaMd  IUHK-HUKEIb,  IIMHK-

KOOaIbT M ULMHK-Kene30. OOmactu
MPUMEHEHUS TIOKPHITHIA CIUIaBaMU Ha
OCHOBE LIMHKA. CocTaBsl
AJIEKTPOJIUTOB, TIPUMEHSEMBIX  JUIS
HaHEeCEeHUs CIIaBOB Ha OCHOBE IIMHKA,
U YCJIOBHSI SJICKTPOJIN3a.

CmuiaBbl Ha OCHOBE HUKE.
XumuaecKuid W (pa3oBBIA COCTaBHI
criaBoB.  OOmacth  MPUMEHEHHS
rajJbBaHUYECKUX TIOKPBITHHA
HHUKEJIEBBIMH  crutaBaMH.  CoOCTaBBI
AJICKTPOJIUTOB, TPUMEHSEMBIX  JUIS
HAaHECCHUs CIUIaBOB Ha  OCHOBE
HUKEJIS, U YCIIOBUS DJICKTPOITU3A.
DJEKTPOXUMHUECKOE M XUMHUYECKOE
OKpaIlMBaHUE I[BETHBIX METAJUIOB:
XUMUYECKUE U DIIEKTPOXUMHUYECKUE
CHOCOOBI HaHeCeHHs IIBETHBIX
MOKPBITUI HA MeJb, HUKENb, cepedpo
1 ux ciaBel. COCTaBBI PaCTBOPOB H
AIIEKTPOJIUTOB, yCIOBUS
OKpAITUBAaHUS I[BETHBIX METAUIOB H
CILJIABOB.

JKuakocTHBIE W Ta30KUIKOCTHBIE
MOPUCTBIE  DIEKTPOIBL:  CTPYKTYpa,
crnocob mojayn peareHTa, (haKTOpBI,
BIUSIONINE HA UX paboTy.

Tema 5 TexHonorus

DIIEKTPOIUTHIECKHUE

ANEKTPOXUMHUYECKO | OKPBITUS CIUIaBAMM HA  OCHOBE
ro OCAXICHUS | HUKETIS:

KOMIIO3ULIMOHHBIX PU3UKO-XUMHYECKUE "
AJIEKTPOXUMHYECKH | (DU3UKO-MEXaHUIECKHE CBOWCTBA

20/-




X TIOKPBITHH

MNOKPBITUH  CIUIaBaMH HAa  OCHOBE
HUKENA:  HUKEIb-UHIUM, HHUKEIb-
MoJHO/IeH, HUKEJb-BOJIb(pam,
HUKeNnb- (ochop uW  HUKETB-O0p.
Xumudeckuii W (pa3oBbIid  COCTaBBI
cruiaBoB.  OOnactu  mpUMe HEHUs
rajJbBaHUYECKUX TOKPBITUH CIUIaBaMU
Ha  ocHoBe  Hukens.  CocraBbl
AIIEKTPOIM TOB, TNPHUMEHSAEMBIX IS
HAaHECEHUs CIUIABOB HA  OCHOBE
HUKEJS, M YCIOBHS 3JIEKTPOIH 3a.
BnusHue coctaBa asieKTpoiMTa M
YCIIOBHI 3JIEKTPOJIM3a HA XUMUYECKUH
u  (Ga3oBbI  COCTaBbl CIUIABOB U
CBOMCTBA ITOKPBITUH.

6 | Hecranmonapusie DIEKTPOOCAKICHHE 12/-
PEKUMBI KOMITO3UILIMOHHBIX
AIIEKTPOIIH3A. AIIEKTPOXUMUYECKHUX TTOKPBITHIA
Buggl,
NEPCIEKTHBBI
HPUMEHEHHUS.
7 | Xumuueckue XUMUYEeCKHE UCTOYHUKU TOKa 20 10/-
HUCTOYHUKHU Toka | (XUT), Pa3HOBUAHOCTH,
(XHT), MPUHITUITHATIEHOE YCTPOICTBO,
Pa3HOBHIHOCTH, XapaKTEPUCTHKH, KOHCTPYKIIUU
NPUHIUIHAIBHOE 3IIEKTPOJIOB.
YCTPOWCTBO,
XapaKTePUCTHKH,
KOHCTPYKIIUU
3IIEKTPOOB.
8 | IlepBuuHsble Bo31ylIHO-KUCIIOPOAHBIE JIEKTPOJBL: 20 20/-
UCTOYHMKHA  TOKa, | MEXaHU3M pEaKIMH BOCCTAHOBIICHHS
XapaKTePUCTHKH, KHCJIOPOAa, KOHCTPYKLHUS U
KOHCTPYKIIUH, TeXHOJIOTUS. Bo3mymiHo-Kene3Hsie u
TEXHOJIOTUHI BO3/YIIHO-LIUHKOBBIE HJIEMEHTHI.
W3TOTOBIICHHS. MapraHiieBo-MarHueBbI€ JIEMEHTHI.
9 | AKKyMyJIATOpBI, Hukenp-kene3uple  aKKyMYJISITODHI. 20 20/-
(byHKIHOHATIBHOE XJOpPHO-IMHKOBBIE  AKKYMYJISTODBHI.
Ha3HAuCHHE, TBepaple IEKTPOIHUTHI B XUMUIECKUX
XapaKTePUCTHKH, UCTOYHMKAX Toka. CepHO-HATpHUEBbIE
KOHCTPYKIIUH, AKKyMYJISITOPBIL.
OCHOBHBIE Koncrpykuun 3JIEKTPOIOB
TEXHOJIOTUHT JMTHEBBIX HCTOYHMUKOB TOKA.
IPOM3BOJICTBA
10 | JIutueBnie JKuakoctHrle n 10/-

HCTOYHHUKH TOKA.

r'a30KHIKOCTHBIC IOPUCTHIE
DIIEKTPOJIBL: CTPYKTYpa, CIOCO0




MOJIa4YM peareHTa, PaKTopsl,
BIIMSIONIME HA UX PadoTy.
Bo3aymHo-KucnopoaHsie
AIIEKTPOJbI: MEXaHNU3M PEaKIUU
BOCCTaHOBJICHUS KUCIOPO/A,
KOHCTPYKIUS U TEXHOJIOTHS.
BoznymiHo-xkenesHsie u
BO3yILIHO-LIUHKOBBIE 3JIEMEHTBHI.
MapraHiieBo-Mara1eBble
HJIEMEHTHI.

Huxkenp-xene3npie
aKKyMYJIATOPbI. XJIOPHO-
LIMHKOBBIE aKKyMYJISITOPBI.
TBeppIe ANEKTPOJIUTHI B
XUMHUYECKHUX UCTOYHUKAX TOKA.
CepHO-HaTpuEBbIE
aKKyMYJISITOPBI.

KoncTpykiun JJIEKTPOJIOB
JUTUEBBIX HCTOYHUKOB TOKA.

120 - 188

B pesynbrare ocBO€HHS 3aJaHUN CaMOCTOSITENbHON PabOTHI CTYNEHT JOJKEH YMETh pelaTh
3a7]a4M 110 U3YYEHHBIM TEMaM, MOJATOTOBUTHCS K MPAKTUYECKUM 3aHIATUSAM, a TAKKE K IK3aMEHY.
Ha ocHoBe M3yueHHOro Marepuana CTyJEHT JOJIKEH BBIITOJIHUTh NUCbMEHHBIE 3a/IaHUsI B BUJIE
MOJYJIEH, KaK TPOMEKYTOUYHOTO KOHTPOJISI 3HAHU .

6. PacuerHo-rpaduyeckas padora
Pacuemno-epaguueckas paboma ne npedycmompeHna.

7. KypcoBas pabora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosou npoexm ne npedycmompen.

9. KonTposabHas padora

[IpeaycMoTpeHsbl 2 KOHTPOIBHBIE PAOOTHI 10 3A0YHOU opme 0OyUeHuUs
B 7 u 8 cemecTpax COOTBETCTBCHHO, BKJIFOYAIOIIAS TECOPCTUYCCKHE BOIPOCHI W
pacuetHbie 3amaud. OHHM BBITOJHAETCS B COOTBETCTBUHM C pPa3pabOTaHHBIMH
METOIUYCCKUMH YKa3aHHUSIMH.

10. OueHouyHble CpeAcTBA IJsl NPOBEJCHHUSA TEKYUIEro KOHTPOJIA H
NMPOMEKYTOUYHOM aTTeCTAlUN




B mpouecce ocBoeHuss o0pa3oBaTeNbHON MporpaMmbl y OOydarolierocsi B
xone wusydyeHus auciuiuiuHbl b.1.1.39 «DiekTpoXUuMU4ecKkue TEXHOJOTHN
noJbKHA chopMHupoBaThes obte-npodeccrnonanbHas kommereHims OITK-5

ITon kommerenumeir OIIK-5 mnoHumaeTcss  CIOCOOHOCTh OCYIIECTBIISTH
DKCIIEPUMEHTAJIbHBIE HCCIICJOBAHUS W HCHBITAHUS [0 33JlaHHOM METOJHMKE,
OPOBOAUTH HAOMIONEHUS W U3MEPEHUs C Yy4YeToM TpeOOBaHWM TEXHHUKHU
Oe3omacHocTH, O00pa0aThiBaTh W  HMHTEPHPETUPOBATH  AKCIEPUMEHTAIBHBIC
pe3yJIbTaTBhI.

Jlist popMupoBaHuUs JAHHOW KOMITIETEHIIMM HEOOXOAMMBI 0a30BbI€ 3HAHUS

byHAaMEHTAIBHBIX Pa3IeNIOB XUMHUH, PU3NKHU, MATEMATUKHU, GU3UUYECKON XUMUU,
oO01el XMMHUYECKOM TEXHOJIOTUH, FTIEKTPOXUMUMU.

Kon Oran enp ocBOCHUS Kpurepun onienuBanus
Komne- | popmu- [Tpomexy- Tumnossie Illkana
TCHIM | POBAHMA TOYHAs 3a/1aHus OILIEHH-
u aTTecTauus BaHUs
OIIK-5 | 6,7 ®opmupoBanue: 3HAHULi OCHOB | Tekylui JlaGopartop- | 3auTeHo/
CEeMECTp | TEXHOJIOTUH HAHECCHHS KOHTPOJIb B HBIE pa0OTHI, | HE 3aY4TCHO
Bl AIIEKTPOIUTUYECKUX ¢dopme TECTOBBIE
(o4uHOE) | METAJUTMYECKUX MOKPBITUH, | KPYIJoro 3aJjaHuA,
7,8 KOMITO3ULIMOHHBIX CTONa, B BOIIPOCHI K
CeMeCTp | MOKPBITHIA, ¢dopme oTueTa | 3ayery.
Bl AJIEKTPOMETAJUTYPrHUYECKOrO | IO
(3a04HOE | MOJYYEHMSI METAJLIOB, 1a00paTOPHBI
) IPOM3BOJICTBA U M paboTam,
HKCIUTyaTallil XUMUYECKUX | TECTUPOBAHUE.
WCTOYHHUKOB TOKA; YMeHUsl 3auer
AHAIN3UPOBATH (6 cemecTp
TEXHUYIECKYIO OYHOE,
JIOKYMEHTALMIO B 00sacTu | 7 ceMecTp
AIEKTPOXUMUYECKUX 3a04HOE)
TEXHOJIOTUH, Bompocsr  k | ITo 5-
pa3zpabaThIBaTh U JK3aMeH AK3aMEHy OayTbHOM
000CHOBaHHO (7 cemectp TIKase
PEKOMEH/I0BaTh OYHOE,
TEXHOJIOTHIO 8 cemectp
AIEKTPOXUMHUUECKOTO 3a049HOE)
npolecca; HABbIKOS8
MIPOBEICHUS
AIIEKTPOXUMUYECKUX
W3MEPEHUM, ONpeICTIECHUS
XapaKTepUCTUK
MIPOBOTUMBIX
AIIEKTPOXUMUYECKUX
HKCTIEPUMEHTOB H
00pabOTKM MOTYYEHHBIX
pE3yIIbTATOB.




[Ipouenypa olLieHUMBaHUS 3HAHWWA, YMEHMI, HAaBBIKOB IO JHUCLUUIUIMHE
b.1.1.39  «DnexTpoXMMHYECKHE TEXHOJOTMM» BKJIIOYAET Y4YeT YCHEHIHOCTH
BBITIOJTHEHMSI JTAOOPATOPHBIX pabOT, CaMOCTOSATEIBHON PadOThI, CAauy 3a4yeTa B 6
ceMecTpe, IK3aMeHa B / ceMecTpe Uit OYHOU opMBbl OOyUYEeHHs; cjady 3aueta B 7
ceMecTpe, dK3aMeHa B 8 cemecTpe M1 3a09HOU (POpMBI 00yUEHUH.

Jlrobass ~ nmabopaTopHas ~ paboTa  JOKHA  BKJIIOYATh  TIIYOOKYIO
CaMOCTOATENBbHYIO MPOPabOTKYy TEOPETHUECKOTO MaTepuaia, U3y4eHHEe METOIMK
MIPOBENICHUS, OCBOCHUE H3MEPUTENbHBIX CPEICTB, 00pabOTKY M HHTEPIPETAIUIO
DKCIEPUMEHTAJbHBIX JaHHBIX. [IpUCTYNUTP K BBIOJIHEHUIO CIEAYIOLIEH
1abopaTopHOI pabOTHl CTYACHTY pa3perniaeTcsl TOIbKO MOCHE MOJIHOTO OTYETa 10
npenpiaymed  naboparopHoi  pabore. Illkana oOlleHMBaHUS — BBIMOJIHEHUS
1a0opaTopHOil paboThl — «3aUTEHO / HE 3aYTEHO». «3auTE€HO» 3a JJAOOPATOPHYIO
paboTy CTaBUTCS B Cllydae, €CJIM OHa IMOJHOCTHIO MPaBUJIBHO BBHINOJIHEHA, MpU
TOM 00yYaroIKUMCs IOKa3aHO CBOOOJHOE BIIAJICHUE MAaTEPUAJIOM IO TUCLMILINHE.
«He 3auTeHo» cTaBUTCS B cllydae, €clid padoTa BBINOJHEHA HEMPAaBHIBHO, TOTJA
OHAa BO3BpallaeTcss Ha J0pabOTKy M 3aTE€M BHOBb CHAETCA HAa NPOBEPKY
IIPENOAABATEIIO.

[Ipn opraHuzanuu CcamMOCTOSATENBHOM padOThl MO JaHHOW JUCIUIUIMHE
PEKOMEHYETCsl MCIOJIb30BaTh CIEAYIOIHE €€ (OpMbL: MOATOTOBKA M HAIMCAHUE
pedeparoB, JOKIAI0B, OYEPKOB U JAPYTUX MUCbMEHHBIX pa0dOT Ha 3a/laHHbIE TEMBI;
BBINIOJIHEHHE JJOMAITHUX 33JIaHUl pa3HOOOpa3HOro XapakTepa: peleHue 3a/1ay;
noJ00p M W3Y4YEHHE JMUTEpPaTYpPHBIX HCTOYHUKOB; MOAOOpP WILIIOCTPATUBHOIO U
ONMCATEJIBHOIO MaTepuaia I0 OTIAEIbHBIM pas3zieiiaM Kypca B ceTtu MHTepHeT;
BBITIOJTHEHWE WHAWBHUAYAJbHBIX 3aJaHUM, HANpaBICHHbIX HA pa3BUTHE Y
CTYJIEHTOB CAMOCTOSITENIBHOCTA U MHULMATUBBI. THIMBHIyalbHOE 33aJaHUE MOXKET
noJiyyaTb KaK KaXIbld CTyJEHT, TaK MW 4YacThb CTYAEHTOB TpYMIbL.
CamocrosiTenbHas padoTa CUMTAETCS YCIEIIHO BBIIIOJIHEHHOM B CITy4ae, eclii
popaboTaH TEOPETUYECKHUIM MaTepral Mo Kax10i Teme. 3aJaHusl COOTBETCTBYIOT
NyHKTY 9 pabodeil mporpaMmsl.

B koHue wmonayns oOyvaromuics NUCbMEHHO OTBEYAaET HA TeCTOBbIE
3aJaHMsl, COJEp)KAIME BOMNPOCHI II0 M3YyYEHHOMY Marepuainy. OuneHuBaHue
TECTOBBIX 3a/IaHUI MPOBOAMUTCS MO MPUHIUITY «3a4TEHO / HE 3auTeHO». B KauecTBe
KPUTEPHUEB OLIEHUBAHUS HCIIOJIb3YETCS KOJUYECTBO IMPABWIBHBIX OTBETOB. I[lpum
orBete Oonee yem Ha 40% BOMPOCOB BBHICTABISETCS «3aYTEHO», B Cllydae
MEHBIIEr0 KOJNYECTBA PABUIIBHBIX OTBETOB CTABUTCS «HE 3aUYTEHOY.

YpoBHHM OCBOCHHUS KOMIIETSHIINI B paMKaxX quciuriuael b.1.2.9
«ONEKTPOXUMUYECKHE TEXHOJIOTHI

VYpoBHHU ConepxarenpHOE ONMCAHUE OCHOBHBIE IPU3HAKU YPOBHS
c(hOpMHUPOBAHHOCTH YPOBHSI OCBOCHHUS KOMIICTCHIINHI
KOMIIETEHITHI

[ToporoBslif ypoBeHb OO6s3atenpHblit A Beex | 1. CTyAeHT JOMKEH 3HATh: HAyYHBIE
CTYyJICHTOB-BBIITYCKHHKOB OCHOBBI 1 TEXHOJIOTUH
BYy3a 1o 3aBEPIICHUH | AJIEKTPOOCAKACHUS U XUMHUUYECKOTO
ocsoeung OOIT BO OCaXJIEHUS METAJJIOB, CIIJIABOB U

KOMITO3UIIMOHHBIX




AIEKTPOXUMUYECKUX TTOKPHITHH.
OcHOBHBIE U TOOOYHBIE
AJIEKTPOJIHBIE TIPOLIECCHI, COCTABbI
PacTBOPOB U AJEKTPOJIUTOB,
Hay4HBIN [TOAXO0J K COCTABJICHUIO
COCTaBa AIIEKTPOJIUTA U BbIOOpA
COCTaBOB PAaCTBOPOB, YCIOBUS
AIIEKTPOJIN3A U UX BIIMSHUE HA
KaueCTBO IMOJIy9aeMbIX TOKPBITHH;
OCHOBHbIE TEXHHUUYECKHE
XapaKTePUCTHKU U YCIOBUS
AKCILTyaTalluH 3JIEKTPOIU3EPOB;
TOKOOOPA3YIOIINe PeaKIInH
OCHOBHBIX CUCTEM XUMHYECKHUX
HMCTOYHUKOB TOKA; OCHOBHBIE
XapaKTePUCTUKU XUMUYECKIX
HUCTOYHUKOB TOKA.

2. CTyJeHT JOJIKEH YMETh:
aHaAJIM3UPOBATh B3aUMOCBSI3b
TEXHOJOTUYECKHUX TTapaMeTPOB
Ipolecca U KauecTBa MOJy4aeMbIX
MIPOIYKTOB; UCITOJIE30BATh METO/IbI
UCCJICTOBAHUS U ONIPEEICHUS
MapaMeTPOB AICKTPOXUMHUCCKUX H
XUMHUYECKUX MPOIIECCOB; TPOBOAUTD
OKCIIEPUMEHTHI M aHATH3UPOBAThH X
pE3yJIbTaTHI C LENbI0 BIOOpa
ONITHMAJTLHBIX TEXHOJIOTUICCKUX
YCIIOBUH TIPOBEACHHUSI Mpoliecca.

3. CTyZleHT JOJIKEH BIAICTh:
TEXHUKOHN U TEXHOJOTHUEN
OCKICHHS TATbBAHMYCCKUX U
XUMHYECKUX TTOKPBITHIA,
00ecreunBaroIuX HEOOX0TUMbIE
(GyHKIIMOHATLHBIE CBOICTBA
MTOKPBIBAEMBIX U3JICIIAI; METOIAMHU
aHalM3a COCTaBa U CBOWCTB
MOKPBITUI; METOaMH ITPOBEICHUS
HKCIIEPUMEHTOB TI0
AIEKTPOXUMHUYECKOMY CUHTE3Y
XUMHYECKHUX TPOAYKTOB U
onpezeneHus 3pGeKTHBHOCTH
Mpolecca; METOAaMU OTpeIeIIeHuUs
OCHOBHBIX XapaKTEPUCTHK
XUMHYECKUX UCTOYHHKOB TOKA.

K 3k3ameny no nucuuminHe oOy4aromuecs A0MyCKarTCs Ipu:
- TIPEJIOCTaBJIEHUN BCEX OTUETOB IO BCEM JIaDOpPaTOPHBIM paboTaM U 3allUTE BCEX
3aHSTHUM;
- CJIaud BCEX OTYETOB I10 BCEM TEMaM CaMOCTOSATEILHOU pabOThl U UX 3aIUTE;




- YCIIEUTHOM HANKMCaHUe TECTOBBIX 3aJaHU.
OKk3aMeH cAaeTcs B YCTHOM Buje Mo Owneram. Ha mnoxaroroBky Omiera
oOyuaroriemycst gaetcst 40 munyt. OrieHUBaHWE PE3yILTATOB BBITIOJIHCHHS TECTA
npoBoAUTCS 1O S-OamnmbHOoM Mmikane. OneHka «2» (HEYAOBJIETBOPUTEIHHO)
CTaBUTCS IpH npaBwiibHOM 0TBeTe Ha 0%-35%; onieHka «3» (yIOBJIETBOPUTEIIHHO)
— npu npaBunbHOM oTBeTe Ha 40%-65%; ouneHka «4» (xopomo) — mpH
npaBwibHOM oTBeTe Ha 70%-90% u oneHka «5» (OTIMYHO) — MPHU MPaBUIBHOM
orBete Ha 95%-100%. Bompocsl mo OwuseraM MpeAcTaBICHbl W3 MEPEUHS
«9K3aMeHaIMOHHBIE BOMPOCHD». OlIeHMBAHUE TPOBOUTCS MO 5-0aNIbHOM IIKaJe.
Onenka «5» (OTIMYHO) CTABUTCS TIPH:
- MPABWJILHOM, TIOJTHOM U JIOTUYHO TIOCTPOCHHOM OTBETE,
- YMEHHUHU ONIEPUPOBATH CHIEIUATBLHBIMU TEPMUHAMH,
- ICTI0JIb30BAHHUH B OTBETE JOMOJHUTEIBHOTO MaTepuaa,
Ouenka «4» (XopoI110) Ha SK3aMEHE CTaBUTCS MPU:
- MPABUJILHOM, TIOJIHOM U JIOTUYHO IMOCTPOCHHOM OTBETE,
- YMEHHUU ONEPHUPOBATH CIICIIUATIBHBIMU TEPMUHAMHU,
- UCTI0JIb30BAaHUH B OTBETE JOTOJHUTEILHOTO MaTepuaa,

HO B OTBCTC:

- UIMEIOTCSl HErpyOble OIMOKH WJIM HETOYHOCTH;
- BO3MOXHBI 3aTPYTHEHUS B HCIIOIH30BAHUH MTPAKTUIECKOTO MaTepHana;
- JIEJIal0TCSI HE BIIOJIHE 3aKOHYEHHBIE BBIBOBI MIIM 0000IIEHUSI.
Onenka «3» (y10BIETBOPUTEIBHO) CTABUTCS MPU:
- CXeMaTUYHOM HEIOJIHOM OTBETE;
- HEyMEHHMH ONIepUPOBAThH CIIEUATBHBIMU TEPMUHAMH UM UX HE3HAHUE;
- OTBETE C OJIHOM IpyOO0l OIMHMOKO;
- HEYMEHUU NPHUBOIAUTH NPUMEPbl MPAKTUUYECKOIO HCIIOIb30BAHUS HAYUYHBIX

3HAHUM.

Crynenu ypoBHEH

OTanuyuTenbHbIC IIPU3HAKH

OCBOCHMUS
KOMITETCHIIUI

IToporoseiit ypoBeHb | Ha ynoBIE€TBOPUTENBHOM YPOBHE 3HAET: OCHOBHBIE U

(YIOBJIETBOPUTEIHHO) | MOOOYHBIE AIEKTPOIHBIE TIPOIECCHI, COCTaBbl PACTBOPOB

H JJICKTPOJIMTOB, YCIIOBUA JJICKTPOJIM3da U HUX BJIMUAHHC

Ha Ka4eCTBO MOJTy9aeMBbIX OKPBITHI;
TOKOOOpa3yloImue  pPEakiMd  OCHOBHBIX  CHCTEM
XUMHUYECKHX HCTOYHHKOB TOKa,; OCHOBHBIEC

XapaKTEPUCTUKHA XUMUYECKUX UCTOUYHUKOB TOKA.
HemocTaToyHoe yMeHHe aHAIM3UPOBATH B3aMMOCBS3b
TEXHOJIOTUYECKUX MapaMeTpoB IIpolecca U KadecTBa
MOJy4aeMbIX MPOIYKTOB.

Biaageer: TEeXHUKOM M TEXHOJOTHEM OCaXICHMS
raJbBaHUYECKNX W XUMHUYECKUX IMOKPBITUNA; METOJIaMU
aHaJIM3a COCTaBa W CBOWCTB ITOKPBITHW; METOAAMH




ONpCACICHNA OCHOBHBIX XapaKTCPUCTUK XHUMHYCCKHUX
HCTOYHHUKOB TOKaA.

[IponBrHYTHII
(xoporiio)

Ha xopomeM ypoBHe 3HAaeT: TEXHOJIOTUU
ANEKTPOOCAKICHHUSI U XUMUYECKOTO OCAXKICHUS
METaJUIOB, CIJIABOB U KOMIIO3ULIMOHHBIX
IEKTPOXUMHUYECKUX MOKPBITUI; OCHOBHBIE U
110OOYHBIE JEKTPOIHBIE IIPOLIECCHI, COCTAaBbl PACTBOPOB
Y DJIEKTPOJIMTOB, HAYYHBIA ITOAXO K COCTABJICHHUIO
COCTaBa IEKTPOJINTA U BBIOOpPA COCTABOB PaCTBOPOB,
YCIJIOBHSI 3JIEKTPOJIA3a U UX BIUSHUE HA KAYECTBO
II0JIy4aeMbIX OKPBITHI; OCHOBHBIE TEXHUYECKUE
XapaKTEPUCTUKHU U YCIOBHUS SKCILTyaTalluu
ANEKTPOJU3EPOB; TOKOOOPA3yIOUIUE PEAKIIUU
OCHOBHBIX CUCTEM XUMHUYECKUX UCTOYHUKOB TOKA;
OCHOBHBIE XaPAaKTEPUCTUKN XUMHUYECKIX UCTOYHUKOB
TOKaA.

JlocTaTOYHO  XOpOLIO  yMeeT:  aHAJIU3UPOBATH
B3aMMOCBSI3b TEXHOJIOTMYECKUX MapaMeTpOB IpoLecca u
KAauecTBa IOJy4YaeMbIX NPOAYKTOB; HCIIOIb30BATh
METO/Bl HCCIENOBAaHUS W OIPEACIICHHUsS IapamMeTpOB
IEKTPOXUMUYECKUX U XHMHYECKMX  IPOLECCOB;
IIPOBOJUTE JKCIIEPUMEHTBl W  AHAIM3UPOBAaTh HX
pe3ynbTaThl € IEJIbl0  BbIOOpa  ONTHUMAaJIbHBIX
TEXHOJIOTHYECKHUX yCIIOBUI MTPOBEACHUS MPOLECCa.
Xopomio BJageer: TEXHUKOWM M TEXHOJOTUEH
OCQXKJEHUS TalbBAaHUYECKUX U XUMHUYECKUX MOKPBITUH,
00€eCreynBaIINX HEOOXOAUMBbIE  (PYHKIIMOHAJIbHbBIE
CBOMCTBA NOKPBIBAEMBIX W3JEIUN; METOJAMH AHAIN3a
COCTaBa M CBOMCTB MHOKPBITHUH; METOJAMH NPOBEACHUS
HKCIIEPUMEHTOB TI0  JJIEKTPOXUMHUYECKOMY CHUHTE3Y
XUMHUYECKUX MPOIYKTOB u onpeaeneHus
3 PEKTUBHOCTH TIpOIIECCa; METOJaMU OIpPEACICHUS
OCHOBHBIX XapaKTEPUCTUK XHWMHYECKHX HCTOYHHKOB
TOKaA.

[Ipu 3TOM MMEIOTCS HETPYObIE OMMOKH UITH
HETOYHOCTH.

Bricokuit
(OTAMYHO)

B coBepiieHCcTBE 3HAET: HAYYHBIE OCHOBBI U
TEXHOJIOTUHU DJIEKTPOOCAKICHUS U XUMUUECKOTO
OCaXJICHUSI METAJIJIOB, CIIJIABOB U KOMITO3UIIMOHHBIX
AIEKTPOXUMHUYECKUX MOKPHITUI; OCHOBHBIE Y TTOOOYHBIC
AJEKTPOHBIE MPOIIECCHI, COCTaBbl PACTBOPOB U
AIIEKTPOJIMTOB, HAYUHBIN MOIX0/T K COCTABJICHUIO
COCTaBa dJIEKTPOJIUTA U BEIOOPA COCTABOB PACTBOPOB,
YCJIOBUS 3JIEKTPOJIN3a U UX BIMSHUE HA KAUE€CTBO
MOJTYy4aeMbIX TOKPBITUI; OCHOBHBIE TEXHUYECKUE




XapaKTEPUCTHUKHU U yCIOBUS IKCIUTY aTAllUU
AIIEKTPOJIN3EPOB; TOKOOOPA3yIOIINUE PEAKIHH
OCHOBHBIX CUCTEM XMMUYECKUX UCTOUHUKOB TOKA;
OCHOBHBIE XAPAKTEPUCTUKU XUMUYECKUX NCTOYHUKOB
TOKa.

YMmeer: aHanmM3UpPOBATh B3aUMOCBS3b TEXHOJIOTUYECKUX
IIapaMeTpOB MPOIEcca U Ka4ecTBa MOJIy4aeMbIX
IIPOYKTOB; UCIIOJIB30BAaTh METO/IbI UCCIIEIOBAHUS U
OIIPEJENICHNS TapaMETPOB NIEKTPOXUMHUYECKUX U
XUMHUYECKUX MPOLECCOB; IPOBOAUTE IKCIIEPUMEHTHI U
aHaJIN3UPOBATh UX PE3YJIbTATHI C LIETbIO BEIOOpA
ONTHUMAJIBHBIX TEXHOJIOTMYECKUX YCIOBUM MPOBEACHUS
Ipo1ieCCa.

OTJHYHO BJIaJeeT: TEXHUKON U TEXHOJIOTUEN
OCaXJICHUS TAIbBAHUYECKUX U XUMUYECKHUX IMOKPBITUH,
00ecIreynBaIMnX He00X0AUMbIe (DYHKIIMOHAJIbHBIE
CBOMCTBA NOKPBIBAEMBIX U3JIEIINI; METOJAMH AHAJIN3A
COCTaBa U CBOWCTB ITOKPBITUI; METOJAMH MPOBENCHUS
DKCIEPUMEHTOB I10 AEKTPOXUMUYECKOMY CUHTE3Y
XUMUYECKUX MPOAYKTOB U OIIPEICICHUS

3¢ (HEKTUBHOCTH MPOIIECCA; METOIaMHU OTIPEACTICHUS
OCHOBHBIX XapaKTEPUCTUK XUMUUYECKUX UCTOYHUKOB
TOKa.

COILEPKAHUE U CTPYKTYPA TECTOBBIX MATEPUAJIOB
CoaepxkaHue TeCTOBBIX MATEPHAJIOB

1. HomoaHuTe
OcHOBHasl KaTo/IHasl peakiys B raJJbBAHOTEXHUKE ITO ......

2. lonmonauTe

B ranpBannueckoi BaHHe, paboTaroiel ¢ pacCTBOPUMBIMHU aHOJIaMU, OCHOBHOM
peaKuuen sBiIseTcsy ... ...

3. JomonauTe

AHTUKOPPO3UOHHAS 00pabOTKA IIMHKOBBIX U KaIMUEBBIX MOKPHITUI TIPOBOIUTCS C
LEBI0 YCUIICHHUS ... ...

4. Pacrionoxute Ha3BaHUs JIEKTPOIUTOB IUHKOBAHUS B TIOPSIIKE BO3pACTAHUS
MIEPECHANPSKEHUS BBIICIICHUS [IUHKA

1: CynbdaTHblii 3JE€KTPOJIUT

3: AMMUaKaTHBIN IEKTPOJIAT

4: 1luaHuCThIN IEKTPOIUT

2: Cynb(haTHBIN JIEKTPOIHT ¢ 10OABKOM MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA

5. OT™MeThTE NMPaBUIIBHBIN OTBET




DJIEKTPOXUMHUYECKOE IIMHKOBOE TTOKPBHITHE, HAHECEHHOE Ha CTAJIbHYIO OCHOBY M3
IIUAHUCTOTO AJICKTPOJIHTA ...

(] moBbIIIIaeT TBEPIAOCTH

(] mpumaeT MarHUTHBIC CBOMCTBA W3JICITHIO

(] BBIMOJHSET 3aMUTHYIO (PYHKIIHIO

(] moBbIIIaeT M3HOCOCTONKOCTH
6. JlomomuauTe
DIEKTPOXUMHUUECKOE KaIMUEBOE TTOKPHITHE, HAHECEHHOE Ha U3JIeIIHeE,
W3TOTOBJIEHHOE M3 CTAJIM BBIMOJIHSCT 3allTHBIC (DYHKIIUY MPH SKCILTyaTal|H
U3JICNIUS B ... ...
7. JlomonauTe
[IpocThie KUCIBIE JIEKTPOJIUTH KaIMUPOBAHHUS UCTIOIB3YIOTCS OrPAaHUICHHO
JUIIb 1711 TOKPBITUS JETaNeH ... ...
8. omonauTe
B cocTaB 371€KTpOIUTOB OJIOBIHUPOBAHUS BBOJIUTCS N30BITOK CEPHON KUCIOTHI
TUTS TIPSy TIPEIKIACHUS .....
9. HomonHuTE
C 1enpio moTy4yeHus 100pOKaYECTBEHHBIN OJIOBIHHBIX MTOKPHITUN B COCTaB
AJIEKTPOJUTOB OJIOBIHUPOBAHUS 00s3aTEIIBHO BBOJIUTCS J00ABKA ... ... ...
10. JlormomHuTe
O0BO SIBIISETCS AaHOHBIM MOKPHITHEM U 3AIUIIAET CTATb JIEKTPOXUMUYECKHU B

11. Pacrioioxute Ha3BaHHBIE QJICKTPOJIMUTHI OJIOBAHHUPOBAHUS B IIOPAIKE
YMCHBLIICHUWA IICPCHAIIPAXKCHUA BBIACIICHUA OJIOBA

3: CTaHHATHBIN JEKTPOJIUT
2: cynb(aTHBINA IEKTPOIUT C 100aBKOW OPraHUYECKOTO TOBEPXHOCTHO-
aKTUBHOT'O BEIIECTBA
1: cynpdatHbiii 6€3 70OABKU OPraHMYECKOr0 MOBEPXHOCTHO-aKTUBHOTO
BEILECTBA
12. JloromHUTE
DJIEKTPOXUMHUYECKOE HUKEIEBOE MOKPHITUE HAHOCUTCS HA MOJICI0N MEIHOTO
MOKPBITUS TONIIMHON 25-30 MKM C LENTbIO0 CHYXKEHUS ... ...
13. JloromauTE
["amorenn nonst (Cl-, F-) BBOASTCS B COCTaB AJIEKTPOIUTA HUKEIUPOBAHUS C
LENBIO ... aHOJOB
14. JlononauTe
B BanHe HUKeTMpOBaHMs OJECTSAIICE HUKEICBOE MOKPHITUE TIOTYyYaeTCs MPU
BBEJICHUU B COCTAB JICKTPOJIUTA ... ...
15. JlononauTE

B cocTaB 371eKTpOIUTOB HUKEITUPOBAHUS BBOAUTCS OOpHAs KUCIIOTA,
BBITIOTHSOIIAs (DYHKITHIO ... ...



16. OT™MeThTE MPAaBUIBHBIN OTBET

dopmyta, T0 KOTOPOH pacCUUTHIBACTCS OamaHC HAPsDKEHHS Ha TradparMeHHOM
AIIEKTPOIU3EPE

L fis — _&
nF
0 u an-pe EA -E K T AU sn—te T AU nuadp +AU xonr T AU 3JI—110B
L Uan—pe = EA —-E K T AU sn-te T AU xout T AU 3J1—110B
0, - Y
P R+K+r

17. OT™MeTbTE NPaBUILHBINA OTBET

dopmyna, Mo KOTOPOH pacCUUTHIBAETCS OaaHC HAMPSDKCHUS Ha
0e3auadparMeHHOM JIEKTPOTIU3Epe

O Up=-22
nF
L Uan—pe = EA - EK +AU sn—te T AU nuadp +AU wonr T AU 3J1—J10B
O Uan—pe = EA - EK +AU sn-te T AU xoHT T AU 3J1—710B
O, - Y
PR+ K+

18. JloronHuTe

brectsmee 6ecrioprcToe HUKEIEBOE FICKTPOXUMUYECKOE MIOKPBITUE BBITIOJIHSICT
GYHKIH ... ... ...

19. JloroaauTe

[TokpbITHE PICKTPOXUMHUYSCKUM HUKEJIEM 10 OTHOIIEHUIO K JKEJIe3y SBIISCTCS ...

20. JlonoyHATE
[TokpbITHE PIECKTPOXUMUYSCKUM IIMHKOM T10 OTHOIIEHUIO K YKEJIe3y SBISETCS ...

21. JlonoynHuTE

DIIEKTPOJITUUECKOE JKEJIE3HEHUE MPUMEHSIETCSI TJIABHBIM 00pa3oM JIJIsl TOBBIIIICHUS
ITOBEPXHOCTHOM ...

22. JlonoyHUTE

Bo u3z6exanue 3arpsa3HeHUs] JICKTPOJIUTA HUKETUPOBAHUS AHOIHBIM IIIJITAMOM
HUKEJIEBbIE aHObI 3aKJIIOYAIOT B ...

23. JlonoyHuTE

CynbhaMUHOBE IIEKTPOIUTHI COACPIKAT COJIb HUKEIS CYTh(haMUHOBON KHUCIIOTHI,
OOpHYIO KHUCTIOTY, OPTaHUYECKUE U aHTUITUTTUHTOBBIE JOOABKHU U XJIOPUJ HUKETIS,
KOTOPBIA BBOJATCS UIA ... ... ...

24. JlonoaHUTE

[Ipu paGoTe BaHHBI IMHKOBAHUS HA ITMHKOBBIX aHOJaX MPOTEKAET MPOIIECC UX ...

25. PacnosioxKuTe 3JIEKTPOIUTHI XPOMUPOBAHUS B IOPSAJIKE BO3PACTAHUS BBIXO/1A
10 TOKY



3: 3501/ CrO, +351/ H,S0,
1: 1507/ CrO +151/ H,S0,
2: 250%003 +2,5%sto4

26. JlonmoyHuTe
B cocTaBe caMoperymupyronierocs 3JIeKTPOJIuTa XpOMUPOBAHUS TIPUCYTCTBYET ...

27. PacmonoXuTe 1o CHIIC BO3I[€ﬁCTBH5[ Ha IIpouecCC XpOMUPOBAHUA CICAYIOIMINC
BHUAbBI ICPCMCINUBAHNWA:

1: ynpTpa3ByKkoBOE
2’ aHOJHO-CTPYHHOE
3: bapOoTax
28. PacnionoxuTe 371eKTPOIUTHI XPOMUPOBAHUS 110 BO3PACTAHUIO BBIX0/1A IO TOKY
1: TeTpaxpoMaTHbII
2: caMOperyJIUpyroIuncs
3: cynb(aTHBIN - CTaHAAPTHBIN
29. JlonoyHATE
[Tpu 31eKTpOOCAXKACHUN XPOMOBOIO MOKPHITHS Ha CTAJIbHbBIE I€TAIH B MOMEHT
BKJIFOUEHUS Tpedyercs ... ... JUIS TIOJTyYEHUSI Kau€CTBEHHOTO MOKPBITUS
30. OT™MeTbTe IPaBUIBHBINA OTBET
Karoansrit mporecc, cCiocoOCTBYIONINI YBETHUYECHUIO XPYITKOCTH XPOMOBOTO
TOKPBITHUS
O Cr® +3e—cCr®
1 2H* +2e > H,

[0 HCrO; +3e+7H" - Cr3 +4H,0

31. OT™MeThTe IPABUIIBHBIC OTBETHI

[Ipoueccel Ha aHOIE TPU XPOMUPOBAHUH CTAIIBHBIX JETaJleH
0ocr¥ -3e—cr®

[0 Fe—2e—>Fe?

0 2H,0-4e >0, +4H"

[0 Cr-3e—cCr¥

32. OT™MeThTe IPABUIIBHBIC OTBETHI
AHO/IBI, UCTIOJIB3yEeMbIC TTPU XPOMHUPOBAHHUH JIETAJICH
L] xpomoBbIe
L1 crambHbIC
(] CBHUHLIOBBIE
(] cmiaB cBUHEN-CypbMa

33. OT™MeThTE NPABUIIbHBIE OTBETHI

Hcnonb30BaHrEe pEBEPCUBHOTO TOKA MPU XPOMUPOBAHUU J€TAJIEH TO3BOJIIET
(] TOBBICHTH BBIXOJI TIO TOKY



(] yBEIWYUTh PABHOMEPHOCTbH IMOKPBITHS
(] YMEHBIIUTHh HABOJOPAKUBAHUE JI€TATICH

34. JlonoaHuTe

COnmxeHre NOTEHUUAIOB MPH 3JIEKTpoocaxaeHuu ciuiasa Cu-Zn
OCYILIECTBIISICTCS yTEM UCIIOIb30BAHUS ... ...

35. Pacnonoxxure crijiaB MCIAb-ITUHK B ITOPAAKE BO3PACTAHUA COACPKAHUA MCIOU:

. TOMITaK

: J)KeJTast TaTyHb
. 3eJICHAs JIaTyHb
. cepasi JIaTyHb

- Oeast 1aTyHb

O b wWwN PR

36. OT™MeThTe MpaBUIbHBIC OTBETHI

OcHoBHOE Ha3HAYeHHE OOPHOU KUCIOTHI BO (PTOPOOPATHOM BIEKTPOIIUTE
MOJIyYEHHS! CIUIaBa OJIOBO-CBUHEI]

(] 11 OBBIIICHHMS 3JICKTPOIPOBOTHOCTH

(] nus mpeAoTBpalIeHUs TUAPOIINA3a CONer

(] st mpuaaHusl yCTOMYUBOCTH AJIEKTPOJIUTY

L] ms nmpuaanus OJiecKka MOKPBITHIO

37. OT™MeThTE MPABWIbHBIE OTBETHI

AHOJIBI UCITOJIB3YEMBIE JUISl TOJIyYEHHUs cIuIaBa 0J10BO-cBuHen OC-60 n3
bTOopOOPATHOTO IESKTPOJIUTA

1 cmmaB OC-60

L1 cBunelr

1 rpadur

(] cBUHEI U 0JIOBO

38. OTMeThTe MpaBUIbLHBIC OTBETHI

CnuaBbl 0J10Ba, UCMOJIB3YEMBIE B MPOMU3BOJICTBE MEYATHBIX IIAT
[l OJIOBO-CBHMHEI]
(] 0JIOBO-BUCMYT
] omoBo-menn

39. OT™meThTe TPaBUIbHBIA OTBET

Cyxut mieHo4HbIt (oTOpe3ucTOhs B MPOU3BOACTBE MEUATHBIX IJIAT MPUMEHSIOT
(] 111 HAHECEHMUSI 3allIUTHOTO CJIOS
(] 11t MOBBIIIICHUST KOPPO3HOHHON CTOMKOCTH M3ETINI
L] must yBeIMYICHWMSI TOJITUHBI U3ICITHS

40. OT™MeTbTe TpaBUIbHBIA OTBET

OCHOBHOE Ha3HAYEHUE OlEpallUi XUMUYECKOTO TPABJICHHS B IPOU3BOJICTBE
MeYaTHBIX TUIAT 3TO

(] ynmaneHHe OKCUIOB C IOBEPXHOCTH METAJUTMUECKUX IMPOBOTHUKOB

] ynaneHue Meau ¢ mpoOeSIbHBIX YYaCTKOB 3aTOTOBOK

(] ynmajeHHe 3alUTHOTO CJI0S C TIOBEPXHOCTH METAJUIMYSCKUX MPOBOTHUKOB



41. PacnonoxuTe 3JIeKTPOIUTHI TPABJICHHS B PSJI 1O YOBIBAHUIO CKOPOCTH
TPaBJICHHUS:

1: Ha OCHOBE XJIOPHOTO XKeJe3a

2’ KUCIIbII XJIOPHO-MEIHBIN AJIEKTPOIUT

3: IEJIOYHON XJIOPHO-MEIHBIN 3JIEKTPOIUT

42. OTMeTbTE IPABUILHBIC OTBETHI

BoccTanoBuTeM, UCIIOIB3YEMBI B IIPOIIECCE XUMUIECKOTO METHEHUS
TUDIIEKTPUKOB

1 dopManmbaeru

L] Bomopon

[l runodochur HaTpus

43. OT™MeTbhTE PaBUIIbHBIE OTBETHI

KommiekcoobpazoBarenu, IpUMEHSIEMBIE B AJIEKTPOJIUTaAX XUMUUECKOTO
MEIHEHUS TUAJIEKTPUKOB B MTPOU3BOIACTBE NEYATHBIX ILJIAT

[} TpunoH b

[l cernerosa coJib

[] caxapo3sa

(1 OopHast KHCIIOTa

44, JlommoaHuTe

JI1s1 MOBBIIEHUS SKOJIOTMYHOCTH MPOU3BOCTBA MEYATHBIX IJIAT TPOBOJUTCH ...
METAJTU3alusl JUAJIEKTPUKOB

45. JlomomauTe

DnekTpodope3 - 3TO HAMPABJICHHOE IBUKEHUE ... ... ... ... TOJ IEUCTBUEM
AIEKTPUUYECKOTO TOKA

46. JlomomHuTe

3apsi Ha KOJUIOMTHOM YacTHUIle MOXKET 00pa30BaThCs 3a CUET ... HOHOB
AIEKTPOJIUTOB

47. OTMeThTe TTPaBUIIBHBIC OTBETHI

[Tpu snekTpodopeTHIecKOM OCaXKICHUH Ha aHOJE B DJIEKTPOJIUTE JTOJKHBI
MPUCYTCTBOBATH
(1 xomruIekcooOpa3oBaTeib
(] peareHt, CBS3BIBAIOIINN KHUCIOPO/T
[] peareHT, yBeIMUUBAIONTUI 3JIEKTPOITPOBOIHOCTH PacTBOPA
48. OT™MeTbTe IpaBUIIbHBIE OTBETHI
[Tyt moBbITIIEHUST CTAOMIIBHOCTHU AJIEKTPODOPETHIECKON THUCTIEPCUU
(] yBennyeHHE pa3MEPHOCTH OCaXIaeMbIX 4aCTHUIL Oosiee 2 MKM
] BBEIECHHE KUPHBIX KUCIOT, KAPOOKCUMETHIIIIEIUTIOJIO3HI
[]  BBeIEHHE MOHOB JKeJie3a, aTFOMUHHUS
[ BBenenue noHoB SO42, S,05%, S,04%
49, JlonoyiHHATE

Brixoa 1o Toky npu 351eKTpoopese - 3T0 OTHOLIEHUE BECA MTOJIMMEPHOTO
HNOKPBITHA K ... ... , TIOILIE/IIIETO HA €ro 00pa3oBaHMe



50. OT™MeThTe TpaBUIIbHBIE OTBETHI

PaBHOMEpPHOCTH 27IEKTPOGHOPETHUESCKOTO MOKPHITHS TOCTUTACTCS IyTEM
[]  WHTEHCHUBHOTO NIEPEMEIIUBAHUS
1 mpuMeHEeHHs pEBEPCUBHOTO TOKA
(] yBenuueHHs MIIOTHOCTH TOKA

51. OT™meThTEe IpaBUIIbHBIE OTBETHI
VYcnoBus, 6;1aronpusATCTBYIONINE TOTYYEHUI0 KOMIIO3UIIMOHHBIX
AIIEKTPOXUMHUYECKUX MOKPBITHIH
] BBICOKas KaToAHAas MOJISIPU3ALIMS
[]  OTCYTCTBHE BBIPABHUBAIOIIEH CIIOCOOHOCTH
[]  OpHCYTCTBHE B 3IEKTPOJIUTE NOBEPXHOCTHO-AKTUBHBIX BEIIECTB
(] ©obImoit pa3Mep 4acTUI] HEMETAJUTMISCKOU (a3bl

52. JlonosHuTE

KoMITO3UIIMOHHBIE 3JTEKTPOXUMHYECKUE TTOKPBITHS OCAKIA0TCS
MPEUMYIIECTBEHHO U3 ...

53. OT™meThTe TPaBUIbHBIA OTBET

Copeprkanue aamasa B COCTaBE KOMITO3UIIMOHHOTO AJIEKTPOXUMUYECKOTO
noKkpeITHst Ni-00p-aiimMas 3aBUCHUT OT

L] rutoTHOCTH TOKA

[] TemmepaTypsl CyCIICH3UH

[] KoHIIeHTpaIMK J00aBKHU JIeKaruapooopara

54. JlomoaHuTe

KoMITo3uIIMOHHBIE 2JTEKTPOXUMHYECKUE TIOKPBITHS COBMENIAIOT B ce0e CBOMCTBA
METaJUIOB U ...

55. OT™meThTe IPaBIbHBIA OTBET

®opMmyia, o KOTOPO pacCUUTHIBACTCS BPEMSI DJIEKTPOJIN3A C 1EJIbI0 HAHECEHUs
3aIAHHOM TOJIITUHBI METAJUTMYECKOTO MOKPHITHUS

] 1I=i-S
O] = 5-p
i-q-Ad
0 5_i-t-q-A(‘)
Yo,
Oy -_46
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56. OT™MeThTe NpaBUIIbHBIA OTBET

dopmya, o KOTOPOH pacCYUTHIBACTCS TONIIMHA METAIIIMUYECKOTO TOKPBITHS,
HAHECEHHOT'0 U3 33JJaHHOTO COCTaBa 3JICKTPOINUTA, IPU 33JaHHOM PEKUME
AIIEKTPOJIN3A

0t=_9°P
i-q-Ao
s it-a-Ao
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Bonpocsl 1J1s 3K3aMeHa
CpoiicTBa U 00JIaCTH MPUMEHEHUS] MEAW B KauyeCTBE CaMOCTOSTEIBLHOIO U
MPOMEXKYTOUYHOT'O TaJbBaHMYECKOTO MOKPHITUS. CrocoObl IOAaBICHUS
KOHTAKTHOTO BOCCTAHOBJICHHSI MEAU W YJYUYIICHHS CIEIJICHUS MEIHBIX
MTOKPBITUN ¢ METAJIJIOM - OCHOBOM.
CpoilicTBa W Ha3HAYCHUE HUKEIEBBIX MOKpPHITUH. OO0NacTH NPUMEHCHUS
HUKEJIS B KayeCTBE CAMOCTOSITEILHOTO M TMPOMEKYTOYHOTO TMOKPBITHSL.
CocTaBbl 3JIEKTPOJTUTOB U YCIOBUSI HAHECEHUSI HUKEIEBBIX TTOKPBITHIA.
DIIEKTPOOCAKICHUE MEIAHBIX MOKPHITUN U3 MPOCTHIX U KOMIUIEKCHBIX JJICK-
TpoauTOB.  CpaBHUTEIBHBIE  TEXHOJOTMYECKME W DSKOJIOTUYECKHE
XapaKTePUCTUKU UAHUAHBIX U OECHIUAHUIHBIX 3JIEKTPOJIUTOB METHEHUS.
dusznko-XxuMu4Yeckne, (U3NKO-MEXaHHMYECKUE CBOHMCTBA M 00JIacTH
MIPUMEHEHUS [IMHKOBBIX M KaAMUEBBIX MOKPHITUI. COCTaBbI AJIEKTPOJIUTOB U
YCJIOBUSI HAHECEHMS IIMHKOBBIX U KQJIMUEBBIX MTOKPBITHIA.
CpaBHUTEIBHBIC TEXHOJIOTUYECKUE M OKOJIOTUYECKUE XapaKTECPUCTUKHU
[IUAHUIHBIX U OCCIIMaHUIHBIX DJICKTPOJIMTOB [IMHKOBAHUS U KaAMUPOBAHUS.
MexaHu4uecKrue MEeTOIbI MOJITOTOBKH MMOBEPXHOCTH. TpeOoBaHUS K KAUECTBY
MOATOTOBKHU MTOBEPXHOCTH.
XUMUYECKOE 00€3)KUPUBAHUE B OPTAaHUYECKUX PACTBOPUTENSAX, BOJAHBIX IIIE-
JIOUYHBIX PACTBOPaX, B MOIOLIUX U PACTBOPSIONIC-IMYJIbIUPYIOLTUX
CpEeaCTBax.
XUMHUYECKOE TPABJIEHNE MOBEPXHOCTU METAJLIA.
MexaHu3Mbl HABOJIOPOKUBAHUS U BOAOPOAHASI XPYKOCTh METaJJIa-OCHOBBI
U METaIa-TIOKPBITUSL B TPOLIECCE DIEKTPOOCAXKICHUS KaAMHUEBBIX U
IIMHKOBBIX  TMOKpHITUHA. CrocoObl TPeAOTBpAlllCHUST H  yCTpaHEHUS
BOJIOPOJAHOM XPYNKOCTH METAJIJIa - OCHOBBI M METAJIJIa-TIOKPBITHS.

10.06mactu mpuUMEHEHUsI TalbBAHMYECKUX TOKPHITHI CIUIaBaMU Ha OCHOBE

0J10Ba (OJI0OBO-CBHUHEII, 0JIOBO-BUCMYT).

11. XuMu4YecKkre 1 IMEKTPOXUMUYECKUE CITOCOObI HAHECEHHS IIBETHBIX MOKPHI-

TAA Ha MeIb, HUKENb, cepeOpo W ux cruiaBbl. CoOCTaBbl PacTBOPOB U
YCIIOBHSI OKPAIIMBAHUS LIBETHBIX METAJJIOB.

12.BnusiHue cocTaBa 3JEKTPOJUTOB W YCIOBUM 3JEKTPOJM3a Ha CBOWCTBA

HUKEJIEBBIX MOKPBITHI. OCOOEHHOCTH Tpoliecca PaCTBOPEHUSI HUKEIEBBIX
aHOJIOB.

13.Bnusinue coctaBa 2JIEKTPOJIUTA U YCIOBUM AJIEKTPOJIM3a Ha CBOMCTBA XPO-

MOBBIX MOKPBITHHA. [T0Ar0TOBKA MOBEPXHOCTH PA3IMYHBIX METAIIJIOB U
CIUTABOB Mepe]l HAHECEHUEM XPOMOBBIX MOKPBITHA.

14 MeTompl OLICHKH Ka4eCTBa MOBEPXHOCTH JIETaIHU MOCTIE MOJATOTOBKHU 1

MTOKPBITHSL.

15. Y npTpa3ByKOBbIE METOJIBI OOE3KUPUBAHUA.



16.06acT MpUMEHEHUs CBUHIIOBOTO MOKPBITUS. DIEKTPOIUTHI U YCIOBHS
DIIEKTPOJIN3A.

17.2nexkTpoxumMuueckoe ooezxuprBanue. KatoaHble U aHOIHBIE MPOLECCHI
IIPU IEKTPOXUMUYECKOM 00€3KHUPHUBAHUU.

18.2nexkTpoxuMmudecKoe TpaBiaeHUE. PacTBOPHI U yCIOBHUS ICKTPOIIU3A.

19.21eKTpOXUMHUYECKOE MTOJUPOBAHHUE.

20.0Ompenenenne XUT. Knaccuduxarmss XauMu4ecKUX UCTOYHUKOB TOKA.

21.TpeboBanusi k koHcTpykimu XWUT. CocraBHble YacTW KOHCTPYKIUU
XUMHYECKOTO UCTOYHUKA TOKA.

22.KoHcTpyKTUBHBIE pazHoBuiHOCTH XUT.

23.Pazpsanas emxocts XUT. Y nenvubie xapakrepuctuku XUT.

24. TexHOJIOTHUSI U3TOTOBJICHUS HUKEIb-KaJIMUEBOTO aKKyMYJISITOpa JaMelbHOU
KOHCTPYKIIMH.

25.Pa3psaubie  xapaktepuctuku XWT. Hampsokenue pa3soMKHYTOH —Iem.
Konctpykuumu.

26.ITonsaTre 00 IMEKTPOXUMUYECKON CHUCTEME. AKTHBHOE BEIIECTBO, aKTUBHAS
Macca, OCHOBHbBIE BUJIbI I00ABOK B aKTHBHYIO Maccy.

27. DKCIUTyaTallMOHHBIE XapaKTEPUCTUKH XUMHUYECKOTO HCTOYHUKA TOKA.

28.Knaccudukanus saextpoaoB XUT. KoucTpykunoHHBIE pa3HOBUAHOCTH
AIEKTPOAOB.

29. XuMHUYeCKre UCTOYHUKU TOKa ¢ JIUTUEBBIM aHoioM. Tumel JIUT. Obnactu
IIPUMEHEHUSA. XapaKTEPUCTUKH.

30. BropruuHble nUTHEBBIE MCTOYHUKM ToKa. [Iporecchl, mpoTekaroumme Ha
OTPULATEIIBHOM D3JIeKTpoAe Iipu paspsane u 3apsage JIAT. VYcnosus
DKCIUTYaTaluH.

31. PezepBubie XUT. OGnacTu mpuMEHEHUs. DJIEKTPOXUMUUYECKUE CUCTEMBI.
KoHcTpykiuu. XapakTepuCTHKH.

32. KomObunupoBanapie XUT. OO6nactu mpuMeHEHUs. DIEKTPOXUMHUYECKHE
cucteMbl. KOHCTpyKIMU. XapaKTEPUCTUKH.

33.CBolicTBa M Ha3HAYECHNE XPOMOBBIX MOKPHITHI. MeXaHU3M 3JIEKTPOOCAKIE-
HU xpoMa. [lpuymHBI OTCYTCTBUSI pacceuBarolleld  CIOCOOHOCTH
AIEKTPOJIMTOB XPOMUPOBAHHS.

Oobpa3oBaTeibHbIE TEXHOJIOTMH
B cootBerctBuu ¢ Tpedboanusmu @I'OC BO no HampaBieHHUIO MTOATOTOBKU

peanu3ais KOMIETEHTHOCTHOTO TOJXOJa MPEeayCMaTPUBAEeT HCIOJb30BaHUE B
y4eOHOM TMpOIeCCe AKTHUBHBIX W MHTEPAKTUBHBIX ()OPM TPOBEICHUS 3aHATHNA B
COUETAaHWU C BHEAYJUTOPHOW paboTOW C 1enbi0 (HOPMUPOBAHHS W PA3BUTHUS
poeCCHOHANTEHBIX HaBBIKOB 00YUYaOIIUXCS.

Tema zausaTusa

Bun 3anstus

NurtepakTuBHas hopma

Texuomorus
AIEKTPOXUMHUYECKOTO
OCaKIE€HUSI METAJIOB.

JIeKITMOHHBIE 3aHATHUS

HPGSCHTaHI/IH, HHTCPAKTUBHAA
JICKIHA




[TepBUYHBIC HCTOYHUKH TOKA,
XapaKTePUCTHUKH,
KOHCTPYKIIUU, TEXHOJIOTUH
W3TOTOBJICHHUS.

AKKYMYJISITOPBI,
(byHKIHOHATBHOE HA3HAYCHHUE,
XapaKTePUCTHKH,
KOHCTPYKIIUU, OCHOBHBIE
TEXHOJIOTHH NMPOU3BOJICTBA.

Bnusinue cocraBa anekTposuTa JlaboparopHbIe 3aHATHS Henosas urpa -

Ha Ka4yeCcTBO LIMHKOBBIX MIPOU3BOICTBEHHOE

MOKPBITHIA. COBeIlaHKue, 00bEIUHSIONIAS
TEOPHIO U TIPAKTUKY, aHAIH3 U

DIIEKTPOXUMHUYECKOE BBIOOP TEXHOJOTUYECKUX

MTOJIMPOBAHUE MEIHBIX, YCIIOBUI MPOBEACHUS

JATYHHBIX WA  CTaJbHBIX npoiiecca.

U3EINI.

11. YueOHO-MeTOAMYECKOE O0ecTeYeHue JUCITUTITIMHBI
11.1. PekomeHayemasi JiuTeparypa
1. ["amOypr, 1O. JI. Teopus u npakTuka 3JIEKTPOOCAXKIECHUS METAIIOB /
1O. JI. I'amOypr, Jx. 3anrapu; mep. ¢ aHri. - 2-¢ m3a. - Mocksa: JlabopaTopus
3nanuii, 2020. - 441 c. Cuctem. tpeboBanusi: Adobe Reader XI ; skpan 10". -
ISBN 978 5-00101-809-4. - Tekct : »nextponusid // OBC "KoHcynbraHT
CTyaeHTa": [cailT]. URL.:
https://www.studentlibrary.ru/ru/doc/ ISBN9785001018094—
SCNO0002.html?SSr=57013463c6086bbb69c550fyalymova  (mata oOGparieHus:
06.06.2024). - Pexxum mocTyma: mo Mo mucKe.
2. Henyiikuna, I'. B. Pa3paboTka TeXHONOrMU U pacder o0opyAoBaHUs
JUISi HAaHECEHUsSl TaJbBAaHUYECKUX TMOKPBITUN [DJIEKTPOHHBIM pecypc]: ydeOHOe
nocooue / I'.B. Henyiikuna, C.M. 3akupoBa, H.JI. ConoseB, SAnbsimoBa T.1O. —
DJIEKTPOH. TEKCTOBBIC JaHHBIC. - DHrenbe: U3n-so OTU (dumman) CI'TY umenu

["arapuna I0.A., 2023. — 42 C. URL:
http://techn.sstu. ru/neW/SublectFGOS/DefauIt aspx?kod=1008&tip=4 _ (mara
oopamenus:  06.06.2024). — Pexum goctyma: i aBTOPU30BAHHBIX
II0JIb30BATEIIEH

3. SAneimoBa, T.FO. Teoperndeckne ¢ TEXHOJOTMYECKHE OCHOBBI

MOJTYYCHUS] KOMITO3UIIMOHHBIX 3JIEKTPOXUMHUYECKUX TTOKPBITUH : yueOHOE mocooue
st crygeHTtoB HanpasieHud 18.04.01, 18.03.01 - Xumwuueckas TEXHOJOTHS,
18.04.02, 18.03.02 - DHepro- u pecypcocbeperaroniue mporecchl B XUMHIECKOM
texHosmorun, Heprexummu U OwmorexHosmorun, 20.03.01 - TexHocdepnas
6e3omnacHocth, 21.03.01 - Hedrerazoroe neno, nepepad. u nom. /Ansimosa T.1O.,
ConosseBa H./I., SIkoBneB A.B. - Ourensc : U3a-80 OTU (punuan) CI'TY umenu
[Narapuna FO.A., 2022. - 60 c. (3,75 neu. 1.). - ISBN 978-5-9907993-2-5 (Tupax
30 9Kk3. ).
11.2 lonotHUTEIbHBbIE H31AHUSA



https://www.studentlibrary.ru/ru/doc/ISBN9785001018094-SCN0002.html?SSr=57013463c6086bbb69c550fyalymova
https://www.studentlibrary.ru/ru/doc/ISBN9785001018094-SCN0002.html?SSr=57013463c6086bbb69c550fyalymova
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008&tip=4

4, MexeBuu, K. B. MeTonbl KOHTPOJIS TalbBAHUYECKUX MOKPBITUN :
npakTuky™m / Mexesud XK. B. , bepesun H. b. - Kazans : KHUTY, 2018. - 88 c. -
ISBN 978 5-7882-2468-8. - Tekct: osnexktponusii // OBbC "KoncynbTant
CTyneHTa": [caitT]. URL.:
https://www.studentlibrary.ru/book/ ISBN9785788224688 html (maTa oOpamieHwus:
06.06.2024). - Pexxum octyma: 1o MOJIITICKe.

S. Connues, O. II. CnenuanbHble Marepuanbl B MallMHOCTPOCHHH:
yueOnuk / FO. I1. Connues, E. U. Ilpsaxun, B. FO. [Tuupaiinen. — 2-e uzn., ucnp. u
nomn. — Cankr-IlerepOypr: Jlanb, 2019. — 664 c. — ISBN 978-5-8114-3921-8. —
TekcT : anexkTpoHHBIN / JlaHb : 37MeKTpOHHO-OMOIMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/118630 (mara oOpamenus: 06.06.2024). — Pexum
JOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTENEH.

6. MexeBuu, XK.b. DnekTpoxuMuueckue KpUTEpUH U CIIOCOOBI 3aIIUThI
OT KOPPO3UH TEXHUUYECKUX MATEPHAIOB U KOHCTPYKIUI: y4eOHO — METOJUIECKOE
nocobue /K.B. Mexesuu. O.U. ['puropeeBa — Kazans: KHUTY, 2018. — 200 c. -
ISBN 987-5-7882 — 2598 — 2. — Tekct: snextponHsii // DbC «KoHCynmpTaHT
CTYAEHTa»: [cauT].

URL.: https://www.studentlibrary.ru/book/ISBN9785788225982.html -(nata
obpamenus: 06.06.2024). pexuM A0CTyIA: MO MOAIMKUCKE
1. KangpukoB, P. A. DIeKTpoXMMHYECKHME  METOIBl  OLECHKHU

KOPPO3UOHHOM  CTOMKOCTM  MHOTOCJIOMHBIX  TAJIbBAHUYECKUX  IOKPBITHM:
moHorpadus / P. A. Kaiiapukos, C. C. Bunorpanona, b. JI. Kypasnes. — Kazaup
: KazaHckull HallMOHANBHBIN UCCIIEIOBATENILCKAN TEXHOJIOTUYECKH YHUBEPCUTET,
2010. — 141 c. — ISBN 2227-8397. — TekcT: 2MeKTpOHHBIA // DAEKTPOHHO-
OubmMoTeuHast cucrema IPR BOOKS: [caitT]. — URL.:
https://www.iprbookshop.ru/64046.html  (mata oOpamenus: 06.06.2024). —
PexxuMm noctyna: Juist aBTOpU3HP. MOJIb30BaTENEH

8. [lInak, U.E. XuMuueckue MUCTOYHUKH TOKa: yueOHOE mocobue/
N.E. [Imak, A.M. Muxaiinosa, H.B. Apxunosa; CapaTtoBckuii roc. TEXH. yH-
T. — Caparos: CI'TY, 2003. — 98 c¢. Ox3emiuisipoB Bcero: 14

9. CepOunoBckuii, M. FO. JIuTneBble MCTOUHHMKU TOKA: KOHCTPYKIIUH,
AIIEKTPOAbI, MATEPUAIIbl, CHOCOOBI U3TOTOBJICHUSI U YCTPOUCTBA I U3TOTOBJICHUS
anektpoaoB: MoHorpadus / M. FO. CepOunoBckuii. - PoctoB u//] : M3n-Bo PocT.
yH-Ta, 2001. - 155 c. Ox3emMiuiapoB Bcero: 14

10. Macnos, A. B. Ilpaktuueckoe pyKOBOJICTBO K PELICHUIO 3a/ay IO
TEXHOJIOTUH IJICKTPOXUMUUYECKON 00pabOTKH MaTepuasoB: Y4eOHO-METOINIECKOE

nocooue / A. B. Macno, B. 0. Ilupses. — Jlumenx : Jlunemnkuii
rocyJapCcTBeHHbINM TexHudeckuit yausepcutet, 9bC ACB, 2013. — 60 c. — ISBN
978-5-88247-623-5. — Tekct : BICKTPOHHBIH // DIEKTPOHHO-OMOIMOTEUHAsS
cuctema IPR BOOKS : [caiir]. — URL.: https://www.iprbookshop.ru/22910.html
(mata oOpamenus: 06.06.2024). — Pexum qoctyma: Ui aBTOPHU3UD.
I10JIb30BAaTENIEN

11.3. Meroanueckue yKkazaHusi
11. Henyikuna, I'.B., 3axkupoBa C.M. IlpukiiagHasg 3JIEKTPOXUMHUSL.
Metonnyeckue yka3aHUSI K BBINOJHEHUIO JIA0OpAaTOPHBIX padOT MO Kypcy


https://www.studentlibrary.ru/book/ISBN9785788224688.html
https://e.lanbook.com/book/118630
https://www.studentlibrary.ru/book/ISBN9785788225982.html
https://www.iprbookshop.ru/64046.html
https://www.iprbookshop.ru/22910.html

«DNEKTPOXUMUYECKUE TEXHOJIOTMU JUIsl  CTyaeHToB HampasieHus 18.03.01
(240100.62) —  Xwumumueckas  TexHosorus,  npodmias  «TexHomorus
EKTPOXUMHUYECKUX TMPOU3BOACTBY. — OJHrenbc: us3n-Bo OTU (dmmman) CI'TY
UMEHHU I"arapuna I0.A., 2019. — 51 c. — URL
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008&tip=6 (marta
obopamenwns: 06.06.2024). Pexxum noctyma: 11t aBTOPU30BAHHBIX TIOJIb30BaTENEH
12.  Smemvoa, TUHO. KommosurmoHHBIE — 3IEKTPOXUMHYECKHAE — TIOKPBITHS:
METOJIMYECKHE YKazaHusi K JadopartopHeiM padotam 1o  kypcam "llpuopurerHbie

AMEKTPOXUMHUYECKHE — TeXHOoMoruu'', '"TeopeTHdeckue OCHOBBI — IJIEKTPOXMMUYECKOTO
OCKJICHWS] METAUIOB M CIUIABOB" yisi cTyzAeHTOB HarpasiieHust 18.04.01 - Xumideckas
TEXHOJIOTHSL,  "OJEKTpOXUMUYECKWe  TexHosoruu'', "Merofpl  MCCIEIOBaHUS B

ANEKTPOXUMHUH'' 1151 cTyIeHTOB HanpasiieHus 18.03.01 - Xummdeckast TexHosnorust, "OCHOBbI
ANIEKTPOXUMHUYECKOM — TEXHOJNOIWM' il CTyAeHToB — Hampasienwst  22.03.01 -
MarepuanoBenenrie 1 TexHonorus marepuasion /Semosa T.HO., ConosseBa H.JL. - DHrensc
: zn-Bo OTU (prman) CI'TY umenu [Marapuna FO.A., 2022. - 20 c. (1,25 ned.1.) (Tupax 30
9K3. ).

13.  Smemvona, T.HO. JlodazoBoe ocakneHne MeTamyia M €ro BIWUSHHAC Ha
CKOPOCTb U CBOMCTBA 3JIEKTPOOCAXKAAEMOTO MOKPBITUS : METOAUYECKUE YKA3aHUS
K JlabopaTtopHbiM paboraMm 1o Kypcy "IIpuopuTeTHbBIE 3IIEKTPOXUMHUYECKUE
texHonorun'", '""TeopeTudyecKkne OCHOBBI  AJIEKTPOXMUMHUYECKOTO  OCAXKACHUS
METAJJIOB U CIUIaBoB" st cTyAeHTOB HampapieHus 18.04.01 - Xumuueckas
TEXHOJIOTHSA, "DIEKTPOXUMUUYECKUE TexXHojoruu", "MeToabl ucCleIOBaHUs B

anexktpoxumuun", s cryneHtoB HampasieHus 18.03.01 - Xumwnueckas
TexHonorus, "OCHOBBI JJIEKTPOXMMHUYECKOW TEXHOJOTMU" Mg CTYJEHTOB
Hanpasienuss 22.03.01 - MarepuanoBegeHue M TEXHOJOTHS MaTE€pUATIOB

/SneimoBa T.FO., ComoBbeBa H.J[. - Durensc : U3g-Bo OTU (pumman) CI'TY
umenu ['arapuna 10.A., 2022. - 16 c. (1 neu. 11.) (Tupax 30 3x3. ).

14.  Snemmona, T.HO. KoMOuHupoBaHHbIE CIOCOOBI OUYHUCTKH MPOMBIBHBIX
W CTOYHBIX BOJI OT 3arpsi3HSIONIMX KOMIIOHEHTOB : METOJWYECKHE YyKa3aHUs K
nabopatopHoil paboTe Mo Kypcam "DKOJOTHYECKHEe MpoOJIeMbl XHUMHUYECKOU
texHonorun", "lIppopuTeTHBIE SIIEKTPOXUMHUYECKAE TEXHOJOTUH" IS CTYJECHTOB
Hanpasyienuss 18.03.01, 18.04.01 - Xumudeckass TeXHOJOTHs, mepepad. U JOI.
/SneimoBa T.FO., ComoBbeBa H.J. - Durensc : U3g-Bo OTU (pumman) CI'TY
uMenu ['arapuna 10.A., 2022. - 12 ¢. (0,75 neu. n.) (Tupax 30 5k3. ).

15. CagenneBa E.A. CamocTosiTennbHast paboTa CTyJEHTOB: METOIUYECKUE
pPEKOMEHJAIMM K  BBIMOJHEHUIO  CaMOCTOSITEIbHOW  PabOTBI  CTY/ICHTOB,
oOy4aroruxcs 1o HanpasieHussM noarotoBku 18.03.01 Xumudeckas TeXHOIOTUS
E.A. Capenwena, JI.H. Onbsmanckas, H.J[. ConoBrseBa, 1.1. ®posoBa: - DHresnbc:
N3n-Bo OTU (dbunman) CI'TY umenu Tarapuna FO.A., kadeapa «Xumudeckue
TexHoJioruny», 2021. - 37 ¢c. — URL.:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008&tip=6 (mata
obpamenusi: 06.06.2024). Pexxum noctyma: 1y aBTOPHU30BAaHHBIX MOJIb30BaTEIEH

11.4. llepuoguyeckue u31aHus



http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008&tip=6

16. T'anpBaHoTexHHMKa M 00paboTka moBepxHOCTH. M3maTensctBo OO0
"T'anpBanoTex" Pexxum nocrtyma: https://elibrary.ru/title_about new.asp?id=7759
Hoctynnsie apxussl 2005-2024rr.

17. XypHan npuKIagHOW XUMHHU. Pexxum nocrymna:
https://www.elibrary.ru/contents.asp?titleid=7798  Hocrynssie apxusl 2003 —
2023rr.

18. Kypuan dusmueckoir xumuu:- PAH. - M.: Hayka, 1930 - Bexoaut
€KEMECSIUHO. - ISSN 0044-4537 Pexum JOCTyMa:
http://elibrary.ru/contents.asp?titleid=7802 Jloctymusie apxuBbl 2001-2024rr.

19. HM3Bectus BeIcmuX y4eOHBIX 3aBeneHuil. Ceprust XUMHUSA U XUMHYECKAs
TexHosjorus. Pexum moctyma: https://elibrary.ru/contents.asp?issueid=942222
Hoctynnsie apxubbl 2000-2024rr.

20.  DuekTpoxumus Pexxum nocTymna:
https://elibrary.ru/title_about_new.asp?id=8297 Jloctymubie apxussl 2000-2024rT.
21. DraexTpoxuMHUYecKas JHEpPreTuKa Pexum JOCTyIIA:

https://elibrary.ru/title_about_new.asp?id=8296 Jlocrynusie apxuBbl 2007-20241T.

11.5. HopmaTuBHO-IIPABOBbIE AKTHI U NHbIE PABOBBIE IOKYMEHTBI

He UCNONb3YIOMCA

11.6 IlepeyeHb 31eKTPOHHO-00pPa30BaTEJIbLHBIX PECYPCOB

22. YVyeOHO-MeTOINUECKUE MaTepuabl 10 TUCLIUIUINHE
«DNEKTPOXUMUYECKHUE TEXHOJIOTHM» (IJEKTPOHHBIN 00pa3oBaTeNbHBIN pecypc
pasmemien B HMOC OTU (pumman) CI'TY wumenn Tarapuna FHO.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008 Poccuiickoe 0011ecTBO
raJIbBAHOTEXHUKOB M CIEIUATIUCTOB B 00yacTh 00pabOTKH MOBEPXHOCTH. Pexxum
noctyna: http://www.galvanicrus.ru/

22. Xwumudeckuii karanor. Pexxum qocryma: http://www.ximicat.com

23.  DuexTpoxuMudeckuii moptai. Pexxum nocryma: http://echemistry.ru/

24. 3aBoj TranbBaHMUYECKHX TOKPHITHA W MeTamioobpaboTku. Pexum
nocryma: https://zctc.ru/catalog/galvanica%202

25.  https://docplayer.ru/26878071-Metodicheskie-materialy-po-
discipline-funkcionalnaya-galvanotehnika.html

11.7 DneKTPOHHO-0HOINOTEYHbIEe CHCTEMBI
1. «OBC IPRbooksy,

2. «39BC elibrary»
3. ObC «KOHCVYJIbTAHT CTYJJEHTA

11.8. IleyaTHbIe U JIeKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl B popmax,
aJaNTUPOBAHHBIX [UIS CTYAEHTOB ¢ OIrPAHMYEHHBIMH BO3MOKHOCTAMH
310POBbA (IJI TPYII U MOTOKOB ¢ TAKUMM CTYJA€HTAMH)

1. AnantupoBanHas Bepcus HOb, nng ucmonb3oBaHUsS HHBAIWIAMU M
JIMIIaMU ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbS

Oobyuarowuecs u3z uucia uneanudos u auy ¢ OB3 obecneyenvl neuamuvimu u
(unu) 9/1eKMPOHHBIMU 00pazo8amenvHbiMU  pecypcamu 8 dopmax,
aA0anmupoBaAHHbIX K 02PAHUYEHUSIM UX 300POBbAL.


https://elibrary.ru/title_about_new.asp?id=7759
https://www.elibrary.ru/contents.asp?titleid=7798
http://elibrary.ru/contents.asp?titleid=7802
https://elibrary.ru/contents.asp?issueid=942222
https://elibrary.ru/title_about_new.asp?id=8297
https://elibrary.ru/title_about_new.asp?id=8296
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008
http://www.galvanicrus.ru/
http://www.ximicat.com/
http://echemistry.ru/
https://zctc.ru/catalog/galvanica%202
https://docplayer.ru/26878071-Metodicheskie-materialy-po-discipline-funkcionalnaya-galvanotehnika.html
https://docplayer.ru/26878071-Metodicheskie-materialy-po-discipline-funkcionalnaya-galvanotehnika.html

12. NHpoOpMALHMOHHO-CIIPABOYHBbIE CHCTeMbl M NpPodecCHOHAIbHbIC
0a3bl JaHHBIX

OOyuaromuMest obecriedeH AocTyn (yIaJlleHHBIA JOCTYI), B TOM YHUCIE B
clly4ae MPUMEHEHHSI SJICKTPOHHOTO O0yUYeHUsl, AUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJOTHH, K COBPEMEHHBbIM NpO(pECcCHOHATbHBIM 0a3aM JaHHBIX U
UH(GOPMAIIMOHHBIM CIPABOYHBIM CHCTEMAaM.

12.1 IlepeyeHb MHPOPMANMOHHO-CIIPABOYHBIX CHCTEM

1. CripaBounas cucrema «KoncynpTanT [Lmrocy.

2. bubmuorexa MI'Y um M.B.JlomonocoBa. Xumuueckuii ¢pakynsrer MI'Y
www.chem.msu.su

3. Poccuiickas nanmonaneHas 6ubnuorexka (PHB) www. nlr.ru

12.2 IlepeyeHs npogecCHOHAIBHBIX 023 JaHHBIX

12.3 IIporpammHoe o0ecnieyeHue

OOpazoBaTenbHBIM MpolecC MO JTUCHUIUIMHE o0OecredeH HeOoOXOIUMbIM
KOMITJIEKTOM JIMIICH3MOHHOTO W CBOOOJHO PacCIpOCTPaHSIEMOI0 IMPOTrPaMMHOTO
oOecrieuyeHrs, B TOM YHCJIE OTCYCCTBCHHOIO IMPOM3BOJACTBA  (IOJJICIKUT
OOHOBJICHUIO MTPU HEOOXOJIUMOCTH).

1) JIvneH3nOHHOE MPOrpaMMHOE 00eCIICYCHNE

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint),

Kaxnprii  oOydarommiics B  TEUYEHHME BCEro mepuoja OOydeHHUs
oOecreuynBaeTCs WHIANBUIYAIbHBIM HEOTPAHUYECHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CHUCTEME | DIIEKTPOHHOW WH(OOPMAIIMOHHO-00pa30BaTEeIbHON

cperne.

13. MaTepuajibHO-TEXHHYECKOE oDecriedeHne
JlexuroHHbIE, J1a0OpAaTOPHBIE 3aHATHUS M KOJUIOKBUYMBI TMPOBOJASTCS B
yueOHoM  ayautopuu 304, wumMmeromeld — CHeHUAIU3UPOBAHHYIO  MeOelb,
MyJbTHMEIUIHOE 00opynoBanme. Ilnomans mabGopartopun — 60 w2 s
IIPOBEICHUS JTAOOPATOPHOIO MPAKTUKYMa UCTIOJIb3YyEeTCsl 000pYy10BaHUE:

Ucrtoynuk nuranaus HY-1505D,

HY-1502C

Bonbsramnepmerpsl

KonoxonpHast BaHHA, TalbBaHUYECKHE BaHHBI
Tonumuomep TT-210

Xumunueckue ncrounuku Toka cucrem HK, CKA, MI]
Habop conpoTtuiennit

ITorennnocrar P-8

ITorennuocrar P-8S

[kad BBITSHKHON



[1IB-202-KHO

Becw ananutudeckue, snekrponnsie BK-600
dotomeTp otornekrpuueckuit KOK-3-01
YerpoiictBo 3apsaHoe « QJJIEKTPOHUKA»

BeinonHenne camoCTOSTENbHOW pabOThl  CTYJIEHTOB OOECIIEUMBAETCS
HaJIMYUEM Y4YeOHOHM, CIpPAaBOYHOM JMTEpaTypbl, NEPUOAMYECKUX H3TaHUA B
ounommoreke OTU (punmman) CI'TY umenu [arapumna [O.A., ucnonbp3oBaHHEM
ANIeKTpOHHON Oubmuotexkn BY3a, snexkTpoHHON WHOOPMALMOHHONW —CpEIbI.
CTyneHThl MOTYT BOCIOJB30BaThCS KOMIIbIOTEpaMH B  OuOIHOTEKe, B
BBIUHCIIUTENFHOM 3alie Kaeapsl TeXHUYeCKo Qu3uku, B madopaTtopun Kadempol
TOII, coOCTBEHHBIMM KOMIIbIOTEpaMH. KOMIBIOTEpH HMMEIOT JULEH3MOHHOE
IPOrpaMMHOE 0OCCIICUCHHE.

IIporpammuoe oGecneuyenmne: OmeparnmonHas cuctema Windows XP. Ilaker
nporpamm Microsoft Office 2007/2003, Microsoft Office 2010.

PaGouyto nporpammy cocraBuit: qoueHT kadeapsl TOXII k.1.H. SAnsimona T.1O.

«06 »urous 2024 r.

14. lono/iHeHMs1 ¥ U3MEHEHUsI B pado4eii mporpaMmme

PabGouasi nporpaMmma nepecMoTpeHa Ha 3aceJaHuM Kadeapsbl
« » 202 rojia, mpoTokos Ne

3aB. kadeapoii / /

BHecenHble n3MeHEHNs YTBEPKIACHBI Ha 3aceqannn Y MK
« » 202 ropa, mpoTokoi Ne
[Ipencenarens YMK nHcTHTYTa /

~




