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1. Heau 1 3a7a4u TUCHUILIHHBI

Llenpro ocBoeHMS AUCIUILUIMHGBL b.1.2.9 «DNEKTPOXUMHUUECKHE TEXHOJIO-

TUW»  SIBIIAETCA HW3YUYCHHE CTYJACHTAaMHM JJEKTPOJHBIX IPOIECCOB, OCHOB

TEXHOJIOTUI TPUKIATHON AIEKTPOXUMUU: HAHECCHUE TATbBAHMYECKUX MOKPBHITU;

MIPOM3BOJICTBO U IKCIUTyaTaIusl XUMUUECKUX UCTOUHUKOB Toka (XUT).

3a7aun U3y4CHUs TUCHUTUIMHBI SIBIISIIOTCS:

— H3yyeHue TEOPETUYECKHX OCHOB IEJEBbIX U MOOOYHBIX AJIEKTPOAHBIX
MPOIIECCOB, TPUMEHSIEMBIX B JICKTPOXUMHUUYECKUX TEXHOJIOTUSIX.

— OcBoeHME B3aUMOCBSI3€ MEXAY TEXHOJOTHMYECKHMH MapamMeTpaMy BEACHUS
Ipolecca U KA4eCTBOM MOJIy4aeMOTo MPOAYKTa, a TAKXKE IKCILTyaTallMOHHBIMU
XapaKTEPUCTUKAMU u MIPOU3BOAUTEIBHOCTHIO obopynoBaHuUs
AIEKTPOXUMHUUYECKHUX TEXHOJOTHH.

— Ilomyyenue 3HaHUN 00 OCHOBaX »JJICKTPOXUMHUYECKOTO (OpMHUPOBAHUS
MOKPBITUM, TIOJYYEHWE COCOUHEHHMM W  METAJUIOB, NPOM3BOJACTBA W
skcruryatauuu XMUT.

2. MecTto aucuuiuiuHbl B cTpykrype OOII BO

JuctunnrHa Aucuuiuiieel b.1.2.9 «DQeKTpoXuMU4ecKrue  TEXHOJIOTHN
otHocuTcs K BapuatuBHOM yactu OOIl BO B mnpodune «Xumuueckas
TEXHOJIOTHS» MOJATOTOBKH OaKaIaBpOB.

Jns m3ydeHusT AMCUMIUIMHBI CTYJIEHT JOJKE€H 3HaTh OCHOBHBIC THIIbI

AICKTPOXUMUYCCKUX CHUCTEM, HMX OCHOBHBIE YacTH M CBOWCTBA, MEXaHHM3M
AIEKTPOXUMHUYCCKUX PEAKITUH, X TEPMOJNHAMHUKY W KUHETUKY; YMETh HAXOIUTh
B3aMMOCBSI3b MEXKIY TMPUPOJON DICKTPOXUMHUUYECKONH CHCTEMBI M IPOIICCCAMH,
KOTOpBIE MOTYT TpPOTEKaTh B HEH; BIANETh TEXHUKOW AICKTPOXUMHUUYCCKUX
U3MEPCHUM, METOJaMH OTPEICICHUS ¥ aHajlu3a pPe3yJbTaTOB OMPEASICHHBIX
XapaKTePUCTHK MPOIeccoB. [[s 0CBOCHUS TUCHMIUIMHBI HEOOXOAUMBI 3HAHUS TI0
JUCIUTIIMHAM y4eOHOTO TjIaHa MoAroToBkU OakanaBpoB: b.1.1.7 «Marematukay,
b.1.1.8 «®usuka», b.1.1.9 «O6mas u HeopraHnuueckas xumus», b.1.1.15
«Okonorus», b.1.1.23 «Marepuanosenenne», b.1.1.26 «Dusndeckas Xumus»,
b.1.1.22 «O0mas xumuueckas TextHojgorusi», b.1.1.28 «ITpoueccol "
amnrmapaTrbl XUMUYECKOU TexHonorun», b.1.1.32  «OcHoOBBI XUMHYECKOU
kuHeTukn», b.1.1.21 «BBegeHne B XUMHYECKYH TexHojoruwo», b.1.2.7
«Teopernueckast dIESKTPOXUMUS

3. TpeOGoBaHus K pe3yabTaTaM OCBOEHUS JUCIUNIMHBI
N3yyeHnue AUCHUIUIMHBI HanpaBieHo Ha (opmupoBanue komnerenuuu OITK-5

Oo6menpodeccuoHaNbHbIE KOMIIETCHIIMM BBIMYCKHUKOB W WHIUKATOPBI UX
JIOCTUKCHUS



Kon u HaumeHoBaHMe
KOMTIETCHITUU
(pe3ysbTaT OCBOCHUS)

Ko n HaumeHoBaHWE MHAMKATOPA JOCTHIKCHHUS
o01enpodecCHOHATBHON KOMITETCHITUN

OIIK-5 Cnocoben
OCYIICCTBIIATH
AKCIIEPUMEHTAILHBIC
WCCIICIOBAHUSI U MCITBITAHUS
10 3aJaHHOM  METOJUKE,
MPOBOJUTh HAONIOACHUS W
U3MEPCHUS Cc YYICHOM
TpeOOBaHMIA TEXHUKU
0€e30IMacHOCTH,
o0pabaThIBaTh u
HHTEPIIPETUPOBATH
pe3yJIbTaThl

N-1onk.s 3HaeT METOIUKH TSI U3MEPECHUS
AKCIUTYaTallMOHHBIX U (DYHKIIMOHAJILHBIX CBONCTB
MAaTEPUaIOB

N-20nx.5 YMEET OCyIIeCTBIATh
AKCIIEPUMEHTAIIbHBIC UCCIICIOBAHMS U UCTIBITAHUS
10 3aJIJaHHOM METOJUKE

N1-30mnk.s Braneer HaBpikamu 00pabOTKH 1
HMHTEPIPETALNK YKCIIEPUMEHTATBHBIX TAHHBIX

Kox 1 HammenoBanune
WHIUKATOPA TOCTHKEHUS
KOMIIETCHIINHU

HanmenoBaHue nokasatessi OllCHUBAHUS
(pe3ysibTaThl OOYUYEHUS IO AUCITUTLIIUHE)

NJI-1onk.s 3HaeT METOAUKHU
JUJISl UBMEPEHUS
AKCILTyaTallMOHHBIX U
(YHKITMOHATIBHBIX CBOMCTB
MaTepuaIoB

CnocobeH BbpIOpaTh METOIMKH JJI ONpeeTeHUs
M3MEpEHUS AKCIUTYaTaI[MOHHBIX u
(YHKIIMOHAJIBHBIX ~ CBOMCTB  MAaTepUaJOB B
AJEKTPOXUMHUYECKON cucTteMe

N-20nks YMeeT Cnocoben MIPOBECTHU AKCIEPUMEHTAIbHBIE
OCYIIECTBIISITh WCCIICOBAaHUSI W  MCHOBITAHWS 10  3aJaHHOM
AKCIIEPUMEHTAILHBIC METOIMKE

HCCIIE0BAaHNs U UCIIBITAHUS

10 3aJITaHHOW METOJIUKE

NJ1-3omk.5s Bnageer Cnoco0eH MPOBECTU 00paboTKy
HaBBIKAMH 00Pa0OTKU U AKCTIEPUMEHTAITbHBIX JTAHHBIX u

WHTEPIIPETAlNN
HKCIEPUMEHTAJIBHBIX TAHHBIX

UHTEPIIPETUPOBATH MMOJTYUYECHHBIE PE3YJIbTATHI




4. O0beM IUCHUILTHHBI M BUABI y4e0HOH padoThI

ounasn gpopma odyuenusn

aKaJ1.9acoB
Bun yueGHOH nesaTensHOCTH Beero 110 CEMECTpaM
6 ceM. 7 ceM.
1. AynutopHsie 3aHSTHS, YaCOB BCETO, B TOM 96 48 48
qHCIIe:
* 3aHATHSA JIEKIMOHHOIO THIIA, 32 16 16
* 3aHATHS CEMUHAPCKOTO THUIIA:
MPAKTHYECKHUE 3aHATUS 32 16 16
nab0opaTOpHBIC 3aHATHUS 32 16 16
B TOM YHCJIC 3aHATHS B (POpME MPaKTHIECKOM
MOJITOTOBKH B B B
2. CamocTosTenbHas paboTa CTYJACHTOB, BCETO 120 60 60
— KypcoBas pabota (IIpOeKT) — — —
3.IIpomexxyTodyHasi aTTeCTaIUS:
9K3AMEH, 3auem ¢ OYeHKOll, 3auem 3a4yer 9K3aMEeH
O0BeM OUCHUIUIMHEI B 3a4ETHBIX SIUHUALIAX 6 3 3
O0BeM OJUCILUIIIAHEL B aKaJl. yacax 216 108 108

3a0unasn hopma odyuenus

3aounas popma
00y4eHus 1o
3aounas popma obyuenus (aka. WHIUBUIYaIbHBIM
94acoB) IJIaHaMm B
Bun yueOHOM nesTelbHOCTH YCKOPEHHBIE CPOKHU
(axaz. yacoB)
M0 ceMecTpam 1o
Bcero 7 cent 8 cenL Bcero ceMecTpa
: M
1. AynuTopHble 3aHATHS, 28 12 16 | - -
4acoB BCEro, B TOM YHCIIE:
* 3aHATHSA JIEKIIMOHHOIO THUIIA, 8 4 6| - -
* 3aHATHUS CCMHHAPCKOTO THIIA: - - - | - -
IIPAKTUYECKHE 3aHSITHS 10 4 4 |- -
1a00paTOPHBIE 3aHATHU 4 4 6 - -
B TOM YHCIIC 3aHATUS B (hopMe - |- -
MPAKTUYECKON MOTOTOBKU - ]
2. CamocTosTenpHas padora 188 96 92 | - -
CTYJIEHTOB, BCETO
— KypcoBas pabota (IpoeKT) - — - -
— KOHTpOJIbHas paboTa + + + - -
3.IIpoMexyTouHass aTTECTAIIHS: 3a4yeT JK3aMeH | - -
9K3AMEH, 3a4em ¢ OYeHKOll, 3a4em
O0beM TUCIHIIINHBI B 3a4€THBIX 6 3 3|- -
SMHHIIAX
O0BeM TUCIUIUINHEL B aKal. 216 108 108 | - -
gacax




5. Conpepxanue IMCHUIVIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM €
yKa3aHHeM KOJMYeCTBa AaKaAeMUYeCKHUX YaCOB U BUAOB YUeOHBIX 3aHATHI

5.1. Conepskanue TUCUUIJIMHBI

Tema 1. Mcmopus 6o3nuxknosenus u pazgumus 2aiveanomexuuxu 6 Poccuu:
- uctopus ranpBaHoTexHuku B Poccuu B XVIII;

- ucTopus rajbBaHoTeXHUKH B Poccun B XX Beke;
-MECTO TAJIbBAHOTEXHUKHU B COBPEMEHHOW IMPOMBIIIIEHHOCTH.

Tema2. OcrogHble 3aKOHOMEPHOCIU DTIEKMPOOCAHNCOCHUS MEMATLILOB:

- KaTOJIHBIE W AaHOJHBIC MPOIECCHl OCHOBHBIC W TOOOYHBIC  PEAKIUU TIPH
ANIEKTPOOCAKIECHUH METAIIOB. | 3akoH Papanes. Beixoa no TOKy, paBHOBECHBIA U
OCCTOKOBBIM TOTEHIMAJBI, MOJSPU3ALMS, MEepEHANPSHKEHUE, MOJIPU3yeMOCTb.
Pacnpenenenue Toka 1 MeTasia Mo MOBEPXHOCTH KaTo1a.

Tema 3. MeTonabl MOATOTOBKHA MOBEPXHOCTH METAIIOB TEpe]] HAHECEHUEM
ITOKPBITUM:

- MexaHn4eckue METO/Ibl TOATOTOBKH TOBEPXHOCTH.

TpeGoBaHus K KadyecTBYy MOATOTOBKMA TOBEPXHOCTH. MeToabl OICHKU
KauecTBa  MEXaHWYECKOM  moAroToBku  moBepxHocTu.  LllepoxoBarocTh
noBepxHocteit. [llnudoBanue, mosupoBaHWE U TadTOBaHHE W BHOpaIMOHHAS
MOJTOTOBKA IMMOBEPXHOCTH MeTaia. PaznuuHbie BUIBI CTPYHHO - aOpa3sHBHBIX
METO/I0B 00pabOTKM MOBEPXHOCTH.

- XUMUYECKHUE U AIEKTPOXUMUYECKUE METOIbI MOATOTOBKH MTOBEPXHOCTH:

(XuMnueckoe 00€3’)KHUpUBAHUE B OPraHUYECKUX PACTBOPUTENSIX, paCTBOpPAX
niejoueid, B TEXHUYECKUX  MOIOIIUX  CPEACTBAX.  DJEKTPO-XHUMHUYECKOE
ob0e3xupuBanre. HazHaueHne KaToqHOTO U aHOAHOTO 00€3KUPUBAHUS, KaTOHbIE
Y aHOJHBIC MPOLIECCHI;

CocTtaBbl pacTBOPOB IS IJIEKTPOXUMUUYECKOTO O0€3KUPUBAHUS, PEKUMBI
KaTOJHOTO ¥ aHOJTHOTO 00€3KUPUBAHMUS.

- XUMHYECKOE TpaBJIEHUE — Ha3HAYEHHUE, MPOLECCHI, MPOTEKAIOIIUE Ha
MOBEPXHOCTU JIeTaliell MpU XUMHUYECKOM TPABIECHUHU; OCOOCHHOCTH TpaBJICHUS
YTJIEPOAUCTBIX KOPPO3UOHHBIX CTaJIel, YyryHa, LIBETHBIX METAJUIOB U CIUIABOB;
WHTUOUTOPHI TPaBICHUS

- DIeKTpOXMMHYECKOE  TpaBJeHHWE - Ha3HAuY€HHWEe, OCOOCHHOCTU
ANEKTPOXUMUYECKOTO TpaBJieHUsT Ha aHojae U karoae. CocraBel pacTBOPOB U
PEXKUMBI  DJICKTPOXMUMHUYECKOrO0 TpapieHUs. CHATHE TPaBUIBHOIO IIIJlaMa.
CrneunanbHble CIOCOOBI TPaBICHUS.

- AKTUBaIUs - Ha3HAYEHHUE, COCTABLI PACTBOPOB IJIsi AKTUBAIMU U PEKUMBI
npoiiecca.

Tema 4.Texnonocus 31eKmpoxXuMu4ecKo20 0CariCcoeHuss Memaios.

4.1. DNEeKTPOXUMHUYECKOE HAHECEHUE IMHKOBBIX U KaIMUEBBIX MOKPBITHH:

OU3NKO-XUMUYECKUEe U  (PUBUKO-MEXaHUUYECKHE CBOWCTBA TOKPBITHIA.
Koppo3noHHass CTOWKOCTh M 3alUTHas CIMOCOOHOCTh ITMHKOBBIX M KaJMHUEBBIX
MOKPBITH, 00slacTh TpuMeHeHus. CoCTaBbl AJIEKTPOJIUTOB, MPUMEHSIEMBIX [IJIs
HAHECEHUSI IMHKOBBIX W KAaJMHUEBBIX IOKPHITUH, OCHOBHBIE KOMIIOHEHTHI U
YCJIOBUS 3JIEKTPOJIN3a; OCHOBHBIE KATOIHBIE U AHOJHBIE PEAKLIUK NPHU [TMHKOBAaHUU
U KaJIMHPOBAaHUU W3 PA3IUYHBIX COCTABOB 3JIEKTPOIUTOB; BnusHue cocrasa



AIIEKTPOJIUTA M YCIOBUH DSIEKTPOJM3a Ha CBOMCTBA MOKpHITUNA. OcobeHHOCTH
MPOTEKAHHUS AHOJHBIX MPOLECCOB B PA3IMYHBIX DJIEKTPOJUTAX IIMHKOBAHUS.
CpaBHUTEIBHBIE TEXHOJIOTHYECKHE U IKOJIOTUYECKUE XaPAKTEPUCTUKU LIUAHHUTHBIX
1 OeCIIMaHUIHBIX 3JIEKTPOJIMTOB IMHKOBAHUS U KaIMUPOBAHMUSI.

HaBonmopoxxuBanre U BOJOpOJHAsA XPYHKOCTh METANIA-OCHOBBI U MeTajuia-
MOKPBITUS B MPOLECCE DIIEKTPOOCAXKICHUSI UHKOBBIX M KaJMHUEBBIX MOKPBITUN.
CrocoObl MpeoTBpallleHUusT M YCTPAHEHUsS] BOJOPOJHOM XPYIKOCTH MeETalia-
OCHOBBI U METAJJIA-TIOKPBITHUS.

4.2. DNeKTpOXUMHYECKOE HUKEIUPOBAHUE!

OU3NKO-XUMUYECKHE U  (PU3UKO-MEXaHWYECKHUE CBOMCTBA TOKPBITUH,
o0nacTd TPHUMEHEHHUA. YCIOBUS OJJIEKTPOJIM3a M COCTAaBBbl AJIEKTPOJIUTOB,
OPUMEHSAEMBIX JUII HAHECEHUs HUKEJIEBBIX W  KOOATBTOBBIX MOKPBITUM.
Oco0OeHHOCTH mpolecca pacTBOPEHUS HUKEIEBBIX aHOAOB. BriusHue cocraBa
JIEKTPOJIUTA W YCIOBHM 3JIEKTPOJIM3a HAa CBOWCTBA NMOKPBITUN. CpaBHUTEIbHBIC
TEXHOJIOTHYECKHUE XapaKTEPUCTUKU PA3IUYHBIX 3JIEKTPOJIUTOB HUKEIMPOBAHUS.

4.3. DNeKTpOXUMUYECKOE XPOMUPOBAHUE:

OU3NKO-XUMUYECKHE M  (PU3UKO-MEXAaHUYECKHUE CBOMCTBA XPOMOBBIX
HOKpPBITHM, o0nacTu mnpuMeHeHHs. MeXaHu3M 3JIEKTPOOCAXICHUS XpOMa.
DONEKTpOOCaXKIAECHUE  XpoMa M3  CTAaHAAPTHOIO,  CaMOPETYJUPYIOIIErocs,
(TOPUAHOTO M TETPAXPOMATHOTO IIEKTPOIIUTOB. BiusHuUe cocTaBa 3JIeKTPOJIUTOB
M YCIIOBHM DJIEKTpOJM3a HAa CBOWCTBAa NOKpbITHH. lloaroroBka moBepxHOCTH
pa3IUYHBIX METAVIOB W CIUIABOB I€pel HAHECEHHUEM XPOMOBBIX HOKPBITUM.
Tepmuueckass U MexaHuueckas o0paboTka JAeTajeil A0 U TMOCIe HaHECEHUSs
XPOMOBBIX MOKPBITHI. OCOOEHHOCTH AaHOJHBIX MPOLECCOB M NPUME HEHUS
pa3NUYHBIX AHOAHBIX MaTepuanoB. [IpUyYMHBI OTCYTCTBHSI pacceuBarOIIEH
COCOOHOCTH  DJIEKTPOJUTOB XpoMmHUpoBaHHs. (OcOOEHHOCTH 00OpyAOBaHUS,
IPUMEHSAEMOTO ISl HAHECEHHSI XPOMOBBIX IOKPBITHI.

DIEKTPOOCAKAECHUE TOKPBITHI U3 PACTBOPOB HA OCHOBE COEMHEHUI XpOMa
(IIT). CocTaBbl 37EKTPOIUTOB, YCIOBHS AJIEKTPOIN3a U CBOMCTBA TOKPHITUH.

4.4.91eKTpOXUMUYECKOE OJIOBSIHUPOBAHUE:

OU3UKO-XUMUYECKHUE U (PU3UKO-MEXAaHUYECKUE CBOWCTBA OJIOBSIHHBIX U
CBUHIIOBBIX MOKpbITHH. O0NacTH NMPUMEHEHMsI OJIOBSHHBIX MOKPbITHH. COCTaBbI
KHCIIBIX M UIEJOYHBIX JJEKTPOJUTOB M YCIOBUS OCAKIACHUS OJOBSHHBIX
MOKPBITUH. BiMsiHME MOHOB 0JIOBa PAa3IMYHON BAJEHTHOCTH B DJIEKTPOJUTAX Ha
KaueCTBO OCAXKJAEMbIX MOKPBITUI. OCOOEHHOCTHM aHOJHBIX MPOIECCOB MpHU
AIEKTPOOCAKAECHUU 0JI0Ba. CpaBHUTEIBHBIE TEXHOJOTHYECKHE M DKOJOTHYECKHE
XapakTepUCTUKU  O0pOodTOPUCTO-BOJOPOAHBIX,  XJOPUIHBIX,  CYyJb(aTHBIX,
NKUICYIb(OHATHBIX, IIETIOYHBIX U IPYTUX DJIEKTPOJIUTOB OJIOBIHUPOBAHMUS.

4.5. DNEeKTpOXUMHUYECKOE cepeOpeHue:

Ou3uko-XxuMudYeckue U (HPU3NKO-MEXaHMUECKHE CBOMCTBA CEpeOpSHBIX U
30JI0TBIX MOKpBITUHA. OOJacTu MpPUMEHEHUsS cepeOpsHbIX MOKPBITUH. CoCTaBbl
AIIEKTPOJIMTOB U YCJOBHSl OCAXKIEHUS cepeOpsHbIX NOKpbITHA. OcoOeHHOCTH
HAaHECEHMsI CepeOpsHBbIX TMOKPBITUH HA  AJIEKTPOOTPHUIIATEIbHBIE METAJLIBL.
CriocoObl  TOJABJICHHUsS] KOHTAKTHOTO BOCCTAHOBJICHUS cepedpa M yIydlleHHs
CLEIUICHHS IOKPBITUI C METAINIOM- OCHOBOM. CpaBHUTEIbHBIE TEXHOJIOTHUYECKHUE U



DKOJIOTHYECKUE XAPAKTEPUCTHKU IMMAHUIHBIX M OCCIMAaHUIHBIX DIIEKTPOJIUTOB
cepeOpeHus.

Tema 5. Texnonozusn 31eKMpPOXUMULECKO20 OCANHCOEHUS CNIABOA.

DNEKTPOIUTUYECKHE MMOKPHITUS CIUIAaBaMU HAa OCHOBE HUKEJIS:

®u3uKo-xuMu4Yeckue U (U3UKO-MEXaHUUYECKHE CBOWCTBA IMOKPBITHIMA
CIUIaBaMU Ha OCHOBE HHKEJS: HUKEIb-UHIUN, HHUKEIb-MOJUOACH, HUKEIb-
BoJb(paM, HUKEIb- Gochop U HUKEIb-00p. XuMHUUeCKUi M (hpa30BBIM COCTaBBI
crutaBoB. OOJacTH NPUME HEHHS TajbBaHWYECKHX TOKPBITUN CIUTaBaMU Ha
ocHoBe HUKeNsA. COoCTaBbl SJIEKTPOJIA "TOB, MPUMEHIEMBIX 11 HAHECCHUS CIUIABOB
Ha OCHOBE HHUKEIIs, M YCIOBHUS JJIEKTPOJIU 3a. BIusHUE cocTaBa 3JEKTPOIHUTA U
YCIIOBHM JJICKTPOJIM3a Ha XUMHUYECKUH U (Da30BBIN COCTAaBBI CIVIABOB M CBOMCTBA

ITOKPBITHH.

Tema 6. Onexmpoocadsxcoenue KOMHOZUYUOHHBIX INEKMPOXUMULECKUX
ITOKPBITUI

Tema 7. Hecmayuonapuwvie pedicumvl 3aekmponusa. Buowi, nepcnexmugni
NPUMEHEHUS].

Tema 8. Ocnognvie ceedenus o XHUT. Kiaccubukanys XUMHYECKUX
UCTOYHUKOB TOKa. OONacTu MpuMeHeHHus. DNeKkTpoxumuyeckue cuctembl XUT.
OcHoBHbIE  3nekTpuueckue  xapakrtepuctuku  XHUT.  DxcrmyaTanmoHHbIE
napametpel XUT. KonctpyktuBHbie pazHoBugHoctH XUT. KoHcTpykuuun
anektponoB XMUT. CocraB akTUBHOM MacChbl JJEKTPOAA, HAa3HAYEHUE
koMnoHeHTOB. Cenaparopsl XU T. DeKTpOanThI.

Tema 9. llepsuunvie XUT. Obnracmu npumenerus. DieKmpoxumudecKue
cucmemul nepsuunvix XUT.

Bmopuunvie XUT — axkymynamopul. obwue ceedenusi, I1eKmpoxumuiecKue
U usuUKo-xuMuyecKue npoyeccol, Xapaxmepucmuku, KOHCMpPYKYus. U mexHo102usl,
ocobennocmu yxooa u axcnayamayuu. Hanpaenenus coeepuiencmeosanue
AKKYMYAAMOPOE.

Tema 10. Jlumuesvie ucmounuxu moxa. JINTHEBBIE HIEMEHTHI: OOJIACTH
IIPUMEHEHUS, KaToabl U dJekTponuThl JIUT, snexkrpoxumuyeckue Ipoueccsl,
KOHCTPYKIIUH, XapaKTePUCTUKH. JINTHEBbIE aKKyMYJISTOPHI: 00JIaCTH IPUMEHEHUS,
katonbl W 3aeKTpoiauThl JIMT, 0COOEHHOCTH 3JIEKTPOXHMHYECKUX IPOIECCOB,
KOHCTPYKIIMH, XapAKTEPUCTUKHU

ounas gpopma odyuenusn

/1

Buel 3aHTHH, BKIIIOYas CAMOCTOSITENbHYIO Kon
paloTy CTYJIEHTOB (B aKaJ.Jacax) MHAMKATOpa
HaumenoBanue 3aHATHS 3aHATUSA camoc— TOCTYKEHUS
paszena, TeMbl JEKLIIHOHHOTO CEeMHUHAPCKOT | TOATENbHAs | KOMIIETEHIMH
JUCITATITUHBI THTIA o Tuma / u3 pabora

HUX B popme

MPAKTUYECKO

U IOATOTOBKU

Cemectp 6




Tema 1. Hcropus
BO3HUKHOBCHUS u
pa3BUTHS
rajlbBaHOTCXHUKHU B
Poccumn.

2/-

WT-1onks

Tema 2. OcHOBHBIE
3aKOHOMEPHOCTH
AIEKTPOOCAKICHUS
METAJIIOB.

W/I-20mk-5

Tema 3 Metonabl
MMOJATOTOBKH

MMOBEPXHOCTH METAJJIOB
nepen HaHECEHUEM

MOKPBITHH.

2/-

U-20mk-5

Tema 4 TexHonorus
AIEKTPOXUMUUECKOTO
OCaKJCHHUS METAJIJIOB.
TexHomorus
3JIEKTPOXUMHUYECKOTO
OCaXKJICHUS CIIJIABOB.

10

26/-

60

WU-3omk-s

7 cemecTp

Tema 5 TexHomnorus
AIEKTPOXUMHUYECKOTO
OCaXICHUS
KOMIIO3UIIMOHHBIX
ANEKTPOXUMHUUECKUX
MTOKPBITHI

12/-

I/II['301'IK-5

Hecrannonapheie
pPEXKUMBI  DJIEKTPOJIN3A.
Bunpl,  nmepcrnekTuBbI
IIPUMEHEHUS.

8-

W-3onk-s




7 XuMuyeckue 2 8/- 20 N-20m1k-5
HUCTOYHHKHU TOKa
(XHT),
Pa3HOBUIHOCTH,
HMPHHIIAITAATBHOE
YCTPOMCTBO,
XapaKTePUCTHKH,
KOHCTPYKIIUU
3JIEKTPOJIOB.
8 [lepBUYHBIC UCTOYHHUKHU 1 1/- 20 N/I-20mk-5
TOKa, XapaKTEePHUCTUKH,
KOHCTPYKITUH,
TEXHOJIOTHH
HU3TOTOBJICHHMS.
9 | AKKyMYJATOpBI, 1 1/- 20 N-3omxk-5
GbyHKIIMOHATBHOE
Ha3HAYCHHE,
XapaKTePUCTHKH,
KOHCTPYKITUH,
OCHOBHBIE TEXHOJIOTUU
MIPOU3BOJICTBA
10 | JIutueBble UCTOYHUKHA 2 2/- - UI-1onk-s
TOKA.
Htoro 32 64 120
3a0unasn hopma odyuenus
Bupael 3aH4THH, BKJIIOYas CAMOCTOSITENbHYIO Kon
paloTy CTyJIEHTOB (B aKaJ.Jacax) MHAMKATOpa
HaunmenoBanue 3aHATHUS 3aHATHS caMoc— JIOCTHIKCHUS
paszena, TeMbI JICKIIMOHHOT'O CEMHUHAPCKOT | TOSTENbHAS | KOMIIETEHIIMH
Ne JUCIUATIIAHBI THIIA o Tmna / u3 pabota
n/n HUX B (popme
MPAKTUIECKO
U1 IOATOTOBKU
saounas / UITY 3a0unas / 3a0uHas /
urry urry
Cemectp 7
1. |Tema 1. Hcropus - -/- 10 N-1lonks
BO3HHKHOBCHUS u
pa3BHUTHS
raJlbBaHOTCXHUKH B

Poccun.




Tema 2. OcHOBHBIE
3aKOHOMEPHOCTHU
3JIEKTPOOCAKICHUS
METaJIIOB.

26

W-20mk-5

Tema 3  Metoasl
IIOATOTOBKH
IIOBEPXHOCTH METAJIOB
nepex HaHECCHHEM
ITOKPBITHH.

30

W/I-20mk-5

Tema 4 Texunonorus
3JIEKTPOXUMHUYECKOTO
OCaXICHHUS METAJIJIOB.
TexHonorus
AIEKTPOXUMHUYECKOTO
OCaKJCHUS CIUIABOB.

2/-

30

WN-3omk-s

8 cemectp

Tema 5 TexHonorus
INEKTPOXUMHUYECKOTO
OCaXKJICHHUS
KOMITO3UIIUOHHBIX
ANEKTPOXUMUYECKHUX
MTOKPBITUI

4/-

20

WN-3omk-s

HeCTaI_II/IOHapHBIC
PEKUMBI DJICKTPOJIM3A.
BI/I,I[LI, MEPCICKTUBBI
MMPUMCHCHUA.

8/-

12

I/II['301'IK-5

XuMu4deckue
WCTOYHUKHU TOKa
(XUT),
Pa3HOBHUIHOCTH,
MPUHITUTTHATEHOE
YCTPOMCTBO,
XapaKTEePUCTHKH,
KOHCTPYKIIUU
3JIEKTPOJIOB.

10

WN-20nk-5

[lepBruHBIE UCTOYHHUKHU
TOKa, XapaKTEPUCTUKH,
KOHCTPYKIUH,
TEXHOJIOTUU
W3TOTOBJICHHUSL.

1/-

20

WN-20nk-s5




9 AKKYMYJISITOPHI, - 1/- 20 NI-3omk-5
(G yHKIIMOHATBHOE
Ha3Ha4eHUE,
XapaKTePUCTHKH,
KOHCTPYKITUH,
OCHOBHBIE TEXHOJIOTUH
MIPOM3BOJICTBA
10 | JIuTueBBlE HMCTOYHUKU - -/- 20 WN-1lonks
TOKA.
Htoro 10 18 188
5.2. IlepeyeHb NPAKTHYECKUX 3AHATHH
No HanmenoBanmne HaunmenoBanmne OO0beM IUCIHUILIMHEI B aKaJl. yacax
n/m paszena, TeMbl MPAKTHYECKOTO 3aHSATHS OYHas |0YHO-3a0YHAasI| 3a04yHas
TVCIUATUTHHBI dopma dopma dopma
oOyueHusi | oOyueHusi/ | oOyueHus /
HITy 1%000%
(npu (npu
Haau4uu) Haau4uu)

1 | Tema l. Hcropus | IIpoBenenue cemunapa -/-
BO3HHUKHOBEHHUS u 110 TEME: 2
pa3BHUTHS HcTopusi BOSHUKHOBEHUS -/-
rajJbBaHOTEXHUKHU B U Pa3BHUTH
Poccun. TraJTbBaHOTEXHUKH B

Poccun.

2 | Tema 2. OcuoBuble | Pemienne 3a1a4 mo teme: -/-
3aKOHOMEPHOCTHU OcHOBHbIE 2 2/-
ANEKTPOOCAK ICHUS 3aKOHOMEPHOCTH
METAaJLIIOB. AIIEKTPOOCAKICHUS

METAJIJIOB.

3 Tema 3 Meronael | IIpoBenenue cemunapa 2 -/- -/-

[MOJITOTOBKH 10 TEME:
MOBEPXHOCTH METAJIIOB OCHOBHBIC
nepen HaHECEHUEM 3aKOHOMEPHOCTH
MTOKPBITHH. AIIEKTPOOCAKICHUS

METAJIJIOB.
MeTo1bl TOATOTOBKHU
MMOBEPXHOCTH METAIIJIOB
nepesl HaHeCEHUEeM
MTOKPBITH.

4 | Tema 4 Texuomorusa Pemtenue 3agad mo 10 -/- 2/-

ANEKTPOXUMHYIECKOTO TEMaM:
OCaKJCHUS METAJLJIOB. l'anpBaHOTEXHUKA.
Texnonorus Pacuet npoueccon
ANEKTPOXUMHUUYECKOTO HaHECCHUS

OCaKJICHUS CIIJIABOB. raJbBaHUYECKUX




MOKPBITHIA:
JUIMTEIBHOCTH MpoLecca,
TOJIIIMHA TTOKPBITHS,
cuia U IJIOTHOCTh TOKa,
BBIXOJ] 110 TOKY,
YAEIBHBINA Pacxos
3JIEKTPOIHEPTUH, PACXO]]
aHOJ0B, Pacxo/
KOMITOHEHTOB
3JIEKTPOJIUTA, TIOIIAAb
MOBEPXHOCTHU
MOKPBIBAEMBIX JIETAJIEH,
HanpsHKEHUE Ha
rajgbpBaHNYeCcKOIl BaHHE,
MaJIcHUe HANPSHKEHUS B
AIEKTPOIUTE;
KOJIMYECTBO JIKOYJIEBOM
TEILJIOTHI,
BBIJICIISIFOLIEHCS TIPU
HaHECCHHUU
rajlbBaHH4ECKOIr0
MOKPBITHS.
MarepuanbHbIi 1
SHEPreTUYECKUN pacyeT
TEXHOJIOTHH HAaHECCHUS

MOPBITUSL.

Tema 5 Texuonorus | Pemenue 3amau no -/- 2/-
ANEKTPOXUMUYECKOTO TeMaMm:
OCaXACHHUS lNanbBaHOTEXHUKA.
KOMITO3UIIMOHHBIX Pacuer npoueccon
NEKTPOXUMHUUYECKUX HaHECEHUS
MTOKPBITHI KOMITO3UITMOHHBIX

INEKTPOXUMHUUYECKUX

TTOKPBITHIA:

MarepuanbHblii 1

JHEPreTUYECKUN pacueT

TEXHOJIOTMH HaHECCHUS

MTOKPBITHS.
Hecranuonapusie [TpoBeneHue cemuHapa -/- 2/-
PEXHUMBI  DJIEKTPOJIU3A. | IO TEME:!
Bunpr, nepcnekTuBbl | «Hecranmonapueie
MIPUMEHEHUS. PEXUMBI DJIEKTPOIIN3A.

Bunbl, nepcriekTuBbI

PUMEHEHHUS/».
XUMHUECKHE -/- -/-
uctounuku Toka (XUT),
Pa3HOBUAHOCTH,
MPUHIUNIAATIEHOE
YCTPOWCTBO,
XapaKTEPUCTHUKH,

KOHCTPYKIIUHU




3JIEKTPOJIOB.

8 | [lepBuunbie MCTOYHUKH | PacueT 3ieMeHTOB u 2 -/- 2/-
TOKa, XapaKTePUCTHUKH, | OaTapeil 3JeMEHTOB:
KOHCTPYKITUH, kodurment
TEXHOJIOTHH WCIIOJI30BAHUS U
W3TOTOBJICHHUS. yIeIbHBIA Pacxo
AKTUBHOTO BEIIECTBA,
ylenbHbIe U
IKCILTyaTaIlMOHHBIE
XapaKTePUCTHKH,
KOJIMYECTBO
ANEKTPOJINTA.
9 | AKKyMyJISITOpBI, Pacuer akkyMyJsiTOpOB: 4 -/- -/-
(GyHKIHOHATIBHOE O/1C akkymyiaTopa,
Ha3HA4YCHHE, yIeIbHBIC U
XapaKTePUCTHKH, 9KCILTyaTal[MOHHbBIE
KOHCTPYKIIUH, XapaKTePUCTHKH,
OCHOBHBIE TEXHOJIOTHH | BHyTPEHHEE
MIPOU3BOJICTBA COINPOTHBIICHUE
aKKyMYJIIATOpA;
KOJIMYECTBO TEILIOTHI,
BBIICTTUBIIICECS IPU
paspsijie u 3apsije
aKKyMYJIATOpa, KOHEUHas
TeMIeparypa
aKKyMYJIIATOpA.
10 | JIuTreBble  HCTOYHHMKHU - -/- -
TOKa.
5.4. Ilepedenn 1a00paTOPHBIX padoT
No HaumenoBanue HanmenoBanue O0bemM TUCIUIUIMHBI B aKaJl. yacax
n/m paszena, TeMbI nabopaTopHON pabOThI OYHas OYHO- 3a04yHas
JTUCIUTLTAHBI dhopma 3a09HAS dopma
o0yueHus ¢dopma oOyuenus /
o0yueHus / uiry
15100% (npu
(npu Haau4uu)
Haau4uu)
1 |[Tema 1. MHcropus
BO3HHUKHOBEHUS u
pa3BHUTHSA n
TalbBAHOTEXHUKH B 2 -/-
Poccun.
2 | Tema 2. OcHOBHBIE Omnpenenenne
3aKOHOMEPHOCTH pacceuBaromiei -
AIEKTPOOCAKICHUS CIIOCOOHOCTH 2 2/-
METAJIJIOB. raJIbBAHUYECKUX BaHH




Tema 3 Metoapl
MMOATOTOBKH
MMOBEPXHOCTHU
METaJJIOB nepen
HaHECEHUEM 2 -/- -
MOKPBITUM.
Tema 4 Texuomnorus Onpenenenue BbIXo1a
3IEKTPOXUMUUYECKOTO MeTajuia 1o TOKY U pacxojia
OCaKICHHUS METaJIJIOB. T10 AJIEKTPOIHEPIUHU Ha
Texunosorus SAMHUILY MaCChl
BJIEKTPOXUMHUYECKOTO BBIJCIISIONIECrOCsI MeTaliIa
OCaKJICHUS CIIJIABOB.
Bausaue cocrasa
3JIEKTPOJINTA HA KAYeCTBO
LIMHKOBBIX MOKPBITUM 10 - 2/-
DJIEKTPOJIUTHIECKOE
MOJIy4YeHUE METHOTO
MOPOIIIKa
DIIEKTPOXUMHUYECKOE
TIOJTMPOBAHKUE MEIHBIX,
JIATYHHBIX WM CTAJIbHBIX
H3ICIUN.
Tema 5 Texuomorus | KoMno3unmoHHbIe
AIEKTPOXUMHUUYECKOTO | DJIEKTPOXUMUUYECKUE
OCaXKICHUS TTOKPBITHUS
KOMITO3UIIMOHHBIX 4 - 2/-
3IEKTPOXUMHUUYECKUX
ITOKPBITUI
Hecrannonapusie Hecrannonapusie pexxuMsbI
PEXUMBI BJIEKTPOJIN3A. | AIEKTPOJIN3a.
Bunpel, mepcrekTHBEI 4 - 2/-
MIPUMEHEHUS.
XUMHUYECKHE
HCTOYHHUKHU TOKa
(XHT),
Pa3HOBHUIHOCTH,
MPUHIUNIAATIEHOE
YCTpOICTBO, ) ) )
XapaKTEPUCTHUKH,
KOHCTPYKITUU

QJICKTPOAOB.




8 | IlepBuunbie Omnpenenenne
HUCTOYHUKH TOKA, | XapaKTEPUCTUK
XapaKTePUCTHKH, MapraHieBo-IIMHKOBOTO 4 / o)
KOHCTPYKIIUH, JJIEMEHTA.
TEXHOJIOTUU
W3TOTOBJICHHSI.
9 | AKKyMYJISTODBI, Omnpenenenre HEKOTOPBIX
(yHKIIMOHATILHOE XapaKTePUCTUK HUKEb-
Ha3Ha4YeHHeE, KaJIMUEBOT0 aKKyMYJISITOpa.
XapaKTePUCTHKH, 4 -/- -/-
KOHCTPYKLIUH,
OCHOBHBIC TEXHOJIOTHH
MIPOM3BOJICTBA
10 | JIutueBble HMCTOYHUKH / /
TOKA.
32 -/- 10
5.5. 3ajanus I caMOCTOATEIbHOI Pa00THI CTYICHTOB
Ne HanmenoBanue 3anaHusi, BOIPOCHI, JUIs OObeM TUCIHITIHEI B
1/ paszena, TeMbl CaMOCTOSITENIbHOTO H3y4eHUs akKaJ. yacax
it TUCIUILINHEI (3amanus) OYHas OYHO- | 3ao4Has
dbopma | 3aouHas | popma
obyde | dopma |oOyueHHS
Husi |[oOyuenusi| / UITY
/ AITY
VcTopusi BOBHUKHOBEHUS M PA3BUTUS -/-
raJlbBaHOTEXHUKH B Poccuu: -/-
Tema 1. Mcropus
- HICTOpUS TalIbBaHOTEXHUKH B Poccuu B 10/-
BO3HUKHOBEHUS U .
XVIII;
[Pa3BUTHUS
- HICTOpUS TalIbBaHOTEXHUKH B Poccuu B
raJIbBAHOTCXHUKH B
XIX Beke;
Poccuu.
-MECTO ralbBAaHOTEXHHUKHU B
COBPEMEHHOU MPOMBITINICHHOCTH.
OCHOBHbBIE 3aKOHOMEPHOCTH -/-
DIIEKTPOOCAXKICHUS METAJLIIOB: -/- 26/-
- KaTOJTHBIC ¥ AaHOTHBIC TIPOIIECCHI
OCHOBHBIE U TOOOYHBIE PEAKIUU MPU
DIIEKTPOOCAXKICHUN METAIIOB. | 3aKOH
Tema 2. OcHOBHbIE P A
Dapanes. Beixon 1o Toky,
3aKOHOMEPHOCTH . .
[PAaBHOBECHBIH W OSCTOKOBBII
DIIEKTPOOCAKACHUS
MOTEHIIUAJIBI, IO PU3AIIHS,
METaJUIOB.
MepeHanpsHKeHne, MOJISIPH3yeMOCTb.
Pacrmipenenenne Toka U MeTasia mo
MOBEPXHOCTH KaTO/Ia.
Tema 3 Metozsl MeTOIbI TOATOTOBKH MOBEPXHOCTH -/- -/- 30/-
MOATOTOBKH METaJIJIOB Mepe/l HAHECEHUEM
[TOBEPXHOCTH MTOKPBITHIA:
METaJIJIOB TEePE]T - MexaHn4ecKre METO/IbI MOATOTOBKH




HAaHECCHUEM
[TOKPBITUH.

[MOBEPXHOCTH.

TpeboBaHMs K KaueCTBY MOATOTOBKU
[MOBEPXHOCTU. METObI OLIEHKH
KayecTBa MEXaHMYECKOM MOJITOTOBKH
noBepxHocTu. [llepoxoBarocTsb
nosepxHoctei. [lnudosanue,
[OJINPOBAHUE U TaJITOBAHUE U
BUOpallMOHHAs OJrOTOBKA
MOBEPXHOCTU MeTailIa. Pa3nuynbie
BUJIbI CTPYHHO - a0pa3uBHBIX METO/I0B
00pabOTKH TOBEPXHOCTH.

- XMUMHYECKUE U JIEKTPOXUMUYECKHE
METO/]IbI TOATOTOBKH TOBEPXHOCTH:
(Xummueckoe 00e3:KUpHUBaHUE B
OpPraHUYECKUX PACTBOPUTEIIAX,
[pacTBOpAX MIEIOYEH, B TEXHUYECKUX
MOIOIINX CPEICTBAX. DIEKTPO-
XHUMHAYECKOe 00€3KUpHBAHNUE.
Ha3naueHue KaToaHOTO U aHOAHOTO
00e3KUpUBaHUS, KATOJHBIC U AaHOHbBIE
[IPOLIECCHI;

CocTaBbl pacTBOPOB IS
DIIEKTPOXHUMHUYECKOTO 00e3KUPHUBAHHUS,
[PEKUMBI KaTOJTHOTO M aHOJHOTO
00€3)KUpUBaHUSL.

- XUMHUYECKOE TPABJICHUE —
Ha3HAYEHHUE, IPOIIECCHI, TPOTEKAIOIINE
Ha MOBEPXHOCTH JeTajiel npu
XUMHAYECKOM TPaBJICHUH; OCOOCHHOCTH
TpaBJICHUs YTIEPOIUCTIX
KOPPO3MOHHBIX CTaJIEH, Yyr'yHa,
[[BETHBIX METAJIOB U CIUIABOB,;
WHTUOUTOPHI TPABIICHHS

- DIEKTPOXUMHUYECKOE TPABJICHHE -
Ha3zHavYeHne, 0COOEHHOCTH
PIIEKTPOXMMHUYECKOTO TPaBJICHUS HA
aHoJie 1 kaToJie. CocTaBbl pacCTBOPOB U
[PEKUMBI JIEKTPOXUMUYECKOTO
rpaBneHust. CHATHE TPaBUIHLHOTO
nutama. CrieruanbHble CiocoObl
TPaBIICHHS.

- AKTUBaIUsl - Ha3HAYEHUE, COCTABbI
[PACTBOPOB TSI aKTUBAITUH U PEKIMBI
mpolecca.

Tema 4 TexHomorus
ANEKTPOXUMHUYECKO
ro OoCaKJICHHUS
METaJJIoB.
TexHomorus
ANEKTPOXUMHUYECKO
ro OoCaKJIeHHUS
CIIJIaBOB.

DJEKTPOXUMUYECKOE OCaXKJICHUE
MOKPBITHI METaJLJIaMHU.
Koppoznonnas CTOMKOCTh "

3alUTHAs CIMOCOOHOCTh HWHKOBBIX H
KaIMHUEBBIX HOKpBITI/II\/'I B Pa3IMYHBIX
KOPpPO3HOHHBIX  cpenax. BimsHue
coCcTaBa KOPpPO3MOHHOM cCpenbl Ha

3¢ (HEeKTUBHOCTH

60

30/-




POTHBOKOPPO3HOHHOM 3aIUTHI
CTaJIbHBIX JeTajlell KagMUEBBLIMH U
IUHKOBBIMH HOKPBITUSMH.
DJIEKTPOOCAXKICHUE  IIUMHKOBBIX U
KaJMHEBBIX TOKPBITUH M3 MIETOYHBIX

OeclrmaHuIHBIX 3JIEKTPOJIUTOB.
CpaBHHUTEIIbHBIC TEXHOJIOTHYCCKUE H
9KOJIOTHYECKHE XapaKTEPUCTUKU
MaHUTHBIX H OecMaHuIHBIX

AIIEKTPOJINTOB MEIHEHUSI.

OOnacTu NpUMEHEHMsI HUKETS B
KauecTBe CaMOCTOSITEIIBHOTO u
IPOMEKYTOUHOTO MOKPBITHS.
OcoOeHHOCTH TIpoIECCa PACTBOPEHHUS
HUKEJEBbIX aHOJO0B. CpaBHHUTEIbHbIC
TEXHOJIOTUYECKHE  XapaKTEPUCTHKHU
Pas3InYHbIX JIEKTPOIUTOB
HUKEJIMPOBaHUS.

MexaHu3M  3JIEKTPOOCAKICHUS
XpoMa. DJIEKTPOOCAKICHUE XpOMa U3
CTaH IapTHOTO,
caMOperyJIMpyomerocs, (GpToOpuaAHOrO
U TETPaxpoOMaTHOIO 3JIEKTPOJIUTOB.
BausiHue coctaBa 3JIEKTPOJIUTOB U
YCIOBUM DJJIEKTPOJIM3a Ha CBOMCTBA
XpO—MOBBIX NOKpbITHH. [lonroroska
MIOBEPXHOCTU PA3IMYHBIX METAIIJIOB U
CIUIaBOB nepexn HaHECE HUEM
XPOMOBBIX MOKPHITUH. OCOOEHHOCTH
AHOJIHBIX IIPOLIECCOB npu
XPOMUPOBAHUH. IIpumeHeHue
pa3IMYHBIX AHOJHBIX MaTEpUalOB B
MIPOLIECCE XPOMUPOBAHMUSL.
ONEKTPOOCAKIACHUE TOKPBITUH U3
pacTBOpPOB Ha OCHOBE COCIMHEHUI
xpoma (III). CocTaBbl 27I€KTPOIUTOB,
YCIIOBUSL DJIEKTPOJIU3a U CBOMCTBA
MIOJIy4a€MBIX ITOKPBI "THH.

DNEKTPOXUMHUECKOE
MEIHEHUE:

®Ou3nKo-  XUMHUYECKHE |
(bU3UKO-MEXaHUYECKUE CBOMCTBa

nokpbITuil. OOjacTu  NpUMEHEHHS
MeJU B Ka4ECTBE CAMOCTOSTEILHOTO U
IIPOMEKYTOUYHOTO TaJbBAHUYECKO TO
MOKPBITUS. YCIOBUS DJIEKTPOIU3a U
COCTaBBI AJIEKTPOJIUTOB,
INPUMEHSEMBIX  JUII ~ Ha HECEHHUS
MEAHBIX MOKpbITHH. (OcobeHHOCTH
HAHECEHMsI MEJHBIX IOKPBITUH Ha
AIIEK TPOOTPULATEIILHBIE  METaJLIbI.
CriocoObl  TOJaBJIEHUs] KOHTAKTHOTO




BOCCTAHOBJICHUSI MEIU W YIIYUIICHHS
CICIUICHUS MEIHBIX TMOKPBITUH C
METaJJIOM-OCHOBOIA. Bansaue
COTCTaBa AJIEKTPOJIUTA U YCIOBHUM
AJNIEKTPOJIM3a Ha CBOMCTBA MOKPBITHH.
CpaBHUTENIbHBIE TEXHOJIOTHYECKUE U
9KOJIOTHYECKHE XapaKTEPUCTUKU
LHAHUTHBIX u OecIuaHM THBIX
AIEKTPOJIUTOB METHEHHUSI.
DIEKTPOOCAKICHUE

JKEJIE3HBIX M KOOAJTbTOBBIX MOKPBHITHIA:
Ou3uKo-XUMUYEeCKue U (PU3UKO-
MEXaHUYECKHE CBOMCTBA IOKPBITUM,
objsacTd  TpUMEHEHHUs. Y CIIOBHs

AIIEKTPOJIA3A u COCTaBbI
QJICKTPOJIMUTOB, MPUMCHACMBIX  IJIA
Ha HECCHUS KOOaIbTOBBIX
ITOKPBITHH. Binsanue cocTaBa

AIEKTPOJIUTA U YCIOBUHU BJIEKTPOJIN3A
Ha CBOMCTBa MOKPBITUM.

VYcenoBuss  snekTponmsa WU
COCTaBBI 3JIEKTPOJIUTOB,
MIPUMEHSEMBIX JUIS HAHECCHUS
JKEJIE3HBIX MOKPBITU. Bnusuue
coCTaBa DJIEKTPOJIMTOB M  YCJIOBHM
AJIEKTPOJIM3a Ha CBOMCTBA MOKPBITHM.
BausHue OKHCICHHMS HOHOB JKeje3a
(I) nmo xemesa (III) B oObEeme

AIEKTPOJIUTA Ha KadeCcTBO
MOJIy4a€MBbIX MOKPBITHII.
DNEKTPOXUMHUECKOE
CBUHIICBaHUE:
DU3NKO-XUMHUIECKHE u
(bU3UKO-MEXaHUYECKUE CBOMCTBa

CBUHIIOBBIX IOKpBITUWA. BiusHue
MOHOB 0JIOBA PA3JIMYHON BaJIEHTHOCTH
B OJIEKTPOJUTAX  HAa  KAayecTBO
OCaXK/1aeMbIX TOKPBITUH.

Ob6nactu PUMEHEHUS
CBHUHIIOBBIX  MOKpbITUH.  CocTaBbl
KHUCJIBIX U HIEJTOYHBIX 3JIEKTPOJIIMTOB U
YCIOBHUSL ~ OCaXJCHHUS  CBUHIIOBBIX

MTOKPBITHH. CpaBHHTENBHBIE
TEXHO JIOTUYECKUE U DKOJIOTMYECKHUE
XapaKTEPUCTUKH LIEJIOYHBIX,

60po(TOPUCTO"BOAOPOIHBIX,
ATKUAICYTb(POHATHBIX W JIPYTUX
AJNEKTPOJIUTOB CBUHIICBAHUSI.
DIIEKTPOIUTHYECKOE
30JI04YEHHUE:
DOU3NKO-XUMHUYSCKHE u
(bU3UKO-MEXaHUYECKUE CBOMCTBA




30JI0"ThIX  IOKPBITUM. Ob6mactu
MPUMEHEHHUST  30JI0TBIX  TOKPBITUH.
CocraBbl 3JEKTPOJIIUTOB M YCIIOBHUS
OCaXKJIEHHUSI  30JI0TBIX  IOKPBITHH.
BiusHMEe COCTaBOB 3JIEKTPOJIUTOB M
YCIOBUM 3JIEKTPOJM3a Ha CBOMCTBA
MOKPBITUH. CpaBHUTENBHbBIC
TEXHOJIOTUYECKME U DKOJIOTUYECKUE
XapaKTePUCTUKH  LHUAHUJIHBIX U
OecLiMaHuIHBIX JIEKTPOJINTOB
30JI0YEHUS.

DNEKTPOOCAKIECHUE METAIJIOB
IJIATUHOBOW MOATPYIIIbL:
®dusuko-xuMudeckue U (pusuko-
MEXaHMYECKHe CBOWCTBA, 00IacTH
MIPUMEHEHUS MJIATUHOBBIX,
MaJUIAIUEBBIX U POAUEBBIX MOKPBITUH.
CocTaBpl 3JEKTPOJIUTOB U YCIOBHS
OCaXJECHHUSI METAJUIOB IUIATUHOBOM
TPYIIIBL. Bnusuaue COCTaBOB
JJIEKTPOIUTOB u YCIIOBHM
AJIEKTPOJIM3a HAa CBOMCTBA IMOKPBITHI
IJIATUHOW, MAJJIAIUEM U POJIUEM.

DU3HKO-XUMHUYECKHE u
(UBUKO-MEXaHUYECKUE CBOMCTBA W
o0acTM TPUMEHE HUS TOKPBITHIA
CIUIaBaMM Ha OCHOBE MaJUIausl.
Cocrassl 3IEKTPOJIUTOB,
MIPUMEHSIEMBIX TUTSt HAHECEHUS
MOKPBITHM  CIUIaBaMHM Ha  OCHOBE
HajyIaaus, U yCIOBHS 3JIEKTPOIN3a.

Hanecenne ranpBaHMYECKHX
MOKPBITHA Ha I[BETHBIE METaUIbl M
CILJIaBbI:

OcobeHnoctu MOJATOTOBKH
MOBEPXHOCTU IBETHBIX METAIJIOB H
CIUIaBOB nepen HaHECEHHEM
Pa3IMYHBIX rajqbBaHUYECKHUX
MOKPBITUA. TEXHOJOTMH HaHECEHUs
rajqbBaHUYECKUX MOKPBITHI Ha IUHK,

AIIOMUHUM, MarHuii, THTaH 150:¢
CILJIABHI.
HaBopopaxuBanue Hu

BOJIOPOJHAs XPYIIKOCTh METAJLIA:
OCHOBHBIE 3aKOHOMEPHOCTH H
MEXAHU3Mbl  HABOJOPOXKMBAHMS B

nporecce XUMHUYECKOU 51
AIEKTPOXUMHYECKON MOJArOTOBKH
MMOBEPXHOCTH, B rporecce
ANEKTPO"OCAKICHUS KaJIMUEBBIX,

IIUHKOBBIX M XPOMOBBIX MOKPBITHH.
CriocoObl  TpeJoTBpallle "HUS |




yCTpaHEHUs] BOJOPOJHON XPYIMKOCTH

MeTaJjia-0CHOBEI u MeTaja-
TTOKPBITHUS.

TexHomorus
AIEKTPOXUMHUYECKOTO OCaKJICHUS
CIIJIABOB.

CmiaBel  Ha  OCHOBE  MEIM.
Xumudeckuii u  (pa3oBbIid  COCTABBI
CIUIABOB HAa OCHOBE MeJH, 00JIacTH

MMPUMCHCHUA.
CocraBnl SJICKTPOJIHUTOB,
MMPUMCHACMBIX JJIA HaHCCCHHUA

JATYHHBIX U OpPOH30"BBIX MOKPBITUH,
U YCJIOBHSI 3JIEKTPOIM3A.
CmnaBel Ha OCHOBE IIMHKA.

Koppozunonnas CTOMKOCTh u
3alUTHAs CHOCOOHOCTh MOKPBITHIA
CIlJlaBaMu IOUHK-HHUKCEIb, IINHK-

KOOQIbT W IMHK-Xkene30. Oobnactu
MPUMEHEHUS TOKPBITHH CIJIaBaMU Ha
OCHOBE HAHKA. CocraBbl
AIIEKTPOJIUTOB, TPUMEHSEMBIX IS
HAHECCHMSI CTNIABOB HA OCHOBE IIMHKA,
U YCJIOBHSI DJICKTPOIH3a.

CmiaBel  Ha  OCHOBE HUKEJIA.
XuMu4e"CKU U (a30BbI COCTaBbI
crutaBoB.  OOnacT  NPUMEHEHHUS
rajlbBaHUYeCKUX MOKPBITHHA
HUKENEeBbIMH  crutaBaMd.  CoOCTaBbI
AIIEKTPOJIUTOB, TPUMEHSEMBIX IS
HAHECCHMsI CIUTAaBOB HA  OCHOBE
HUKETIS, U YCIIOBUS DJIEKTPOITU3A.
DIEKTPOXUMHUYECCKOE W XHMHUYECKOES
OKpaIlliBaHUE IIBETHBIX METAJIIOB:
XUAMHUYECKHUE H DIIEKTPOXUMUUICCKUE
CIoco0bI HAHECEHHUS I[BETHBIX
MOKPBHITHI HA ME€Jlb, HUKENb, CEPEOPO
u ux cmiaBel. COCTaBbl PacCTBOPOB H
AJIEKTPOJIUTOB, YCIIOBHS
OKpAIllMBaHUsl I[BETHBIX METAIOB H
CILTaBOB.

KungkocTHple W Ta30KUIKOCTHBIC
MOPUCTBIC  JJIEKTPOIBL:  CTPYKTYpa,
crocob mojayM peareHTa, (HaKTOPHI,
BIIUSIONINE Ha UX PaboTYy.

Tema 5 TexHonorus
3IIEKTPOXUMHUYECKO
ro OCaXKJICHHUS
KOMITO3HUITHOHHBIX
AIEKTPOXUMHUYECKU

DNEKTPONTUTHIECKUE
MOKPBITHSI  CIUIAaBAaMHU Ha  OCHOBE
HUKE:

DOU3NKO-XUMHYECKHUE u
(bU3UKO-MEXaHUYECKUE CBOMCTBA

20/-




X TTOKPBITUN

MOKPBITUI  CIlJlaBaMH Ha  OCHOBE
HUKETS:  HUKENb-UHIUH,  HUKEIb-
MOJTHOJICH, HUKEb-BOJIb(Ppam,
HUKeNb- (ochop U  HUKETb-OOp.
Xumudeckuid W (a3oBBI  COCTaBbI
crutaBoB. OOnactT  pUMEHEHMS
rajibBaHUYECKUX MOKPBITHI CIUIaBaMU
Ha  ocHoBe  Hukens.  CocraBbl
AIIEKTPOJINTOB, MNPUMEHSEMBIX JUIS
HAaHECEHUS CIUIABOB HA  OCHOBE
HUKENS, W YCJIOBUS OAJIEKTPOJIM3a.
BimsHue cocraBa 3JyIeKTposMTa U
YCIIOBUH 3JIEKTPOJSIN3a HA XUMUYECKUN
u  ($a3oBBIi  COCTaBBbl CIUIABOB M|
CBOICTBA MOKPBITUH.

6 | HecranmonapHusie DIIEKTPOOCAKICHUE 12/-
PEKUMBI KOMITO3UITHOHHBIX
AIEKTPOIIN3A. AIIEKTPOXUMUYECKUX MTOKPBITUI
Bungr,
MEPCIIEKTUBBI
PUMEHEHUSI.
7 | Xumudeckue XUMHYECKUE MCTOYHHKU TOKA 20 10/-
HCTOYHUKHU toka | (XUT), Pa3HOBUIHOCTH,
(XHT), IIPUHLUIIAAIIBHOE YCTPOMCTBO,
Pa3HOBUIHOCTH, XapaKTepPUCTHKH, KOHCTPYKLHHU
NPUHIUITHATIHHOE DIIEKTPOIOB.
YCTPOMCTBO,
XapaKTEPUCTHKH,
KOHCTPYKIIUU
DIIEKTPOOB.
8 | IlepBuuHsbie Bo3ayIHO-KHCTIOPOHBIE TIEKTPOIBL: 20 20/-
UCTOYHHUKHM  TOKa, | MEXaHU3M pEeaKIUH BOCCTAHOBJICHMS
XapaKTEPUCTHKH, KHCIIOPO/a, KOHCTPYKIIUS u
KOHCTPYKIIUH, TeXHoJIorusi. Bo3nylrHo-kene3Hsle U
TEXHOJIOTUH BO3IYIIHO-IINHKOBBIE DIIEMEHTHI.
U3TOTOBJICHHUS. MaprasiieBo-MarHueBbI€ JIEMEHTHI.
9 | AKKyMyJATOpHI, Hukenp-xenesnple  aKKyMyJISTOPBI. 20 20/-
byHKIIMOHATHLHOE XJIOpHO-IIMHKOBBIE  aKKyMYJISITOPBI.
Ha3HaueHHeE, TBepbie 2MEKTPOTUTHI B XUMHUECKUX
XapaKTEPUCTHKH, HUCTOYHMKAX TOKa. CepHO-HATpHEBHIC
KOHCTPYKLIUH, AKKYMYJISTODBI.
OCHOBHBIE Koncrpykunn AIIEKTPOIOB
TEXHOJIOTHH JUTHUEBBIX HICTOYHUKOB TOKA.
TIPOM3BOJICTBA
10 | JIutueBnie JKUnaKoCTHBIE U 10/-

HCTOYHHUKHU TOKa.

ra30’kKMIKOCTHBIC TTIOPUCTHIC
AJIEKTPOJIBI: CTPYKTYpa, CIIOCO0




MOJ/Iauu peareHta, (akTophl,
BIIUSIIOIINE HA UX padoTy.
Bo3aymHo-KuciopoaHsie
ANEKTPOABL: MEXAHU3M PEAKLIUU
BOCCTAHOBJICHUS KHCIIOPOJIA,
KOHCTPYKIIUSI U TEXHOJIOTHSL.
Bo3nymHo-xene3Hble u
BO3IYIIHO-IIUHKOBBIEC JIEMEHTHI.
MapraniieBo-MaraueBbie
AIIEMEHTBI.

Huxkenp-xenesnsie
AKKyMYJISITOPBI. XJIOPHO-
LUHKOBBIE aKKyMYJISITOPHI.
TBep/ble IEKTPOJIUTHI B
XUMUYECKUX UCTOUHHKAX TOKA.
CepHO-HaTpueEBbIC
AKKyMYJISITOPBI.

Konctpykiuun AIEKTPOJOB
JIMTHUEBBIX UCTOYHUKOB TOKA.

120 - 188

B pesynbrare ocBoeHMs 3aaHMI CAMOCTOATEIBHOW pabOThl CTYIEHT JOJKEH YMETh pellaTh
3aJ]aud 110 U3YYEHHBIM T€MaM, IMOATOTOBUTHCS K MPAKTUUECKUM 3aHATHAM, a TAaKXKe K 3K3aMEHY.
Ha ocnose HU3YUYCHHOI'O MaTcpuajia CTyACHT HOJUKCH BBIIOJHHUTL NMCbMCHHBIC 3alaHUA B BUAC
MOJlyJIEH, KaK TPOMEXYTOYHOTIO KOHTPOJIS 3HAHUH.

6. PacueTHo-rpaduueckas padora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekrt
Kypcosoii npoexm ne npedycmompen.

9. KonrpoJsabHas padora

[IpeaycMoTpeHsbl 2 KOHTPOJIbHBIE PAOOTHI 10 3A0UYHOU popme 0OyUeHUs
B 7 U 8 cemecTpax COOTBETCTBEHHO, BKJIOYAIOIIAsl TEOPETHUECKHE BOMPOCHI U
pacueTHble 3anayd. OHU BBIMIOJHSAETCS B COOTBETCTBUU C pa3pabOTaHHBIMU
METOJIUYECKUMH YKa3aHUSIMH.

10. OueHo4YHBbIe CpeACTBA [Jsl NMPOBEJEHHUS TEKYIIero KOHTPOJA H
NMPOMEKYTOYHOM aTTeCTAlNHU




B mporecce ocBoeHuss oOpa3oBaTeNbHON MPOTpamMMbl Y OOydYarOIIerocs: B
xofe wuszydeHus: guciuiuinHbl  b.1.1.39 «DnekTpoXuMUYECKHe TEXHOJIOTHH
noJkHa chopMupoBaThes obie-npodeccuoHanbHas komnereHus OITK-5

ITon xommerenmuert OIIK-5 moHumaeTcs  CHOCOOHOCTH OCYIIECTBISATH
DKCIEPUMEHTAJIbHBIE HCCIIEIOBAHUS W MCIBITAHUSA MO 3aJaHHOW METOJMKE,

OPOBOANUTh HAONIONEHUS W U3MEPEHUs C Y4YeTOM TpeOOBaHUM TEXHUKHU
Oe3omacHOCTH, O0palaTelBaTh W HMHTEPHPETUPOBATH  AKCIEPHUMEHTAIbHbBIE
pE3yJIbTaTHI.

Jlist popMupoBaHUS JTAHHOW KOMITETCHIIMA HEOOXOMMBI 0a30BbIC 3HAHMUS

(byHIaMEHTaIbHBIX Pa3AeioB XUMUH, PU3NKH, MATEMATHKH, (PU3NIECKON XUMUH,
0011 XMMHYECKON TEXHOJIOTUH, IIEKTPOXUMHUH.

Kon Oran Ilenp ocBoeHMSA Kputepuu onenuBanus
Komrie- | opmu- [pomesxy- Tunosbie [Ikana
TCHIIM | pOBaHHA TOYHAs 3aIaHus OIICHU-
1 arTecTanus BaHUs
OIIK-5 | 6,7 ®opmuposanue: 3HaHUL OCHOB | Tekymmit Jlaboparop- | 3aureno/
CEMECTp | TEXHOJIOTUH HAHECCHHUS KOHTPOJIb B HbIC pa0OTHI, | HE 3aU4TCHO
BI IEKTPOIUTUICCKIX dbopme TECTOBBIC
(o4HOE) | METAJUTMYECKUX MOKPBITUH, | KPYTJIOro 3aJJaHHus,
7,8 KOMITO3UITHOHHBIX CTOJa, B BOTIPOCHI K
CEMECTp | MOKPBITHIA, ¢dbopme oTueTa | 3ayery.
BI AIIEKTPOMETAIUTYPTHYECKOTO | O
(3204HOE | MMOJTyYEHHS METAILIOB, 71a00paTOPHEI
) MPOM3BOJICTBA U M paboTam,
IKCILTyaTaIllii XUMUYECKUX | TECTHPOBAHHE.
HUCTOYHUKOB TOKA; YMeHUs 3auer
aHAJM3UPOBATh (6 cemectp
TEXHUUYECKYIO OYHOE,
JIOKYMEHTaIUIo B o0nacTu | 7 ceMecTp
AIEKTPOXUMUYECKUX 3204HOE)
TEXHOJIOTHIA, Bonpocer  « | I1o 5-
pa3pabaTsIBaTh U JK3aMeH HK3aMEHY OambHON
000CHOBaHHO (7 cemectp IIKaje
PEKOMEHI0BaTh OYHOE,
TEXHOJIOTHIO 8 cemectp
AIIEKTPOXUMUYECKOTO 3204HOE)
IpoIIecca; HABbIKOG
MIPOBEICHUS
AIIEKTPOXUMHUYECKUX
U3MEpEHUi, OnpeeIeHuUs
XapaKTePUCTHK
MIPOBOAMMBIX
AIIEKTPOXUMHUYECKUX
AKCIIEPUMEHTOB U
00paboTKH MOTyYEHHBIX
pE3yIbTaTOB.




[Iponenypa olleHUBaHUS 3HAHWUW, YMEHUW, HABBIKOB MO JAUCIUILIMHE
b.1.1.39 «INEKTPOXUMHUUECKUE TEXHOJOTUU» BKIIOYAET YYET YCHEHIHOCTH
BBITIOJIHEHUS JTA0OPATOPHBIX PabOT, CAMOCTOSTENIbHON paboThl, clayy 3adera B 6
CEMECTpe, IK3aMeHa B / ceMecTpe i OUHOM (hopMbl 00yUeHus; caady 3a4era B /
CEMECTpe, dK3aMeHa B 8 cemecTpe ISl 3a04HOM (POpMBI 00yUEHU .

JIrobast  nmabGoparopHas  paboTa  JOJDKHA  BKJIIOYATh  TIIYOOKYIO
CaMOCTOSITENIbHYIO MPOPabOTKy TEOPETHUECKOro MaTepHhalia, W3y4eHHE METOIHK
MIPOBEJICHUS, OCBOCHHE H3MEPHUTEIbHBIX CPEICTB, 0OpPaOOTKY M HHTEPIPETALHUIO
DKCIIEPUMEHTAJIBbHBIX JaHHbIX. [IpUCTYNMHTh K BBINOJHEHUIO CJEAYIOLIEH
7a00paTOpHOI pabOTHI CTYAEHTY pa3pelaeTcsl TOJAbKO MOCHE IMOJHOTO OTYETa IO
npeasiaynie  abopatopnoid  padore. Illkama oreHUBaHUST  BBIOJHEHUS
7a00paTOpHON pabOThI — «3a4YTEHO / HE 3a4TEHO». «3aYTEHO» 3a JIA0OPATOPHYIO
paboTy CTaBUTCS B CiIy4ae, €CJIM OHAa IMOJHOCTHhIO MPABUIBLHO BBIIOJIHEHA, TPU
3TOM 00y4aroIUMCs TOKa3aHO CBOOOJHOE BIIJCHUE MAaTEPUAIIOM I10 IUCLUIUIMHE.
«He 3auTeHO» CTaBUTCS B cllydae, €clii paboTa BBHINOJHEHA HEMPABUIBHO, TOTJA
OHa BO3BpallaeTcsi Ha JOpabOTKy U 3aTeéM BHOBb CHAaETcd Ha IPOBEPKY
IIPETNOIaBATEIIO.

[Ipu opraHuzanud CamMOCTOSITEIBHOM pPabOThI MO JAHHOW JUCIUIUIMHE
PEKOMEHYETCsI UCIOIb30BaTh CIEAYIOMIME €€ (POPMBL: MOATOTOBKA M HAIlMCAaHUE
pedepaToB, JOKIAI0B, OYEPKOB U JPYIMX MUCbMEHHBIX pa0OT Ha 3a/laHHbIE TEMBI;
BBINIOJIHEHHE JJOMAIIIHHUX 33JIaHui Pa3HOOOPA3HOI0 XapakTepa: peluieHue 3a/1ady;
noa00p U W3YYEHHUE JINTEPATYPHBIX HMCTOYHUKOB; MOAOOP WIUIIOCTPATUBHOTO M
ONMMCATENIbHOIO MaTepuaia IO OTIEIbHBIM pa3zenaM Kypca B ceTu HHTepHeT;
BBINIOJIHEHUE WHAMBUAYAJbHBIX 33JaHUM, HaANpaBiICHHbIX HAa pa3BUTHE Y
CTYJ€HTOB CAMOCTOSITEIbHOCTA U MHULMATUBBI. UHIMBHIyalbHOE 3aJaHUE MOXKET
MOoJy4yaTh KaK KaXIblil CTYAEHT, TaK M 4YacTh CTYJEHTOB TPYIIIIbIL.
CamocTosiTenbHast paboTa CUMTAETCs YCIEIIHO BBIMOJIHEHHOH B ciiy4yae, ecliu
npopaboTaH TEOPETUUECKHUI MaTepHrall O KaKIoW TeMe. 3aaHusl COOTBETCTBYIOT
NyHKTY 9 pabodeil mporpaMmel.

B koHue wmomyns oOywaromuics THUCBMEHHO OTBEYAaeT HAa TeCTOBbIE
3aJaHuA, COJAEpIKalIMe BOMNPOCH IO HM3YYEHHOMY Matepuaiy. OlLleHuBaHHE
TECTOBBIX 3a/IaHUN TPOBOAMUTCS IO MPUHIUIY «3aYTEHO / HE 3auTeHO». B kauecTBe
KPUTEPUEB OIICHUBAHUS MCIOJIb3YETCS KOJUYECTBO MPABHIIBHBIX OTBETOB. Ilpm
orBete Oonee yem Ha 40% BOMPOCOB BBHICTABISETCA «3aUTEHO», B Cllydae
MEHBIIEr0 KOJUYECTBA MPABMIbHBIX OTBETOB CTABUTCS «HE 3aUTECHOY.

YPpoBHU OCBOCHMS KOMIIETEHIIUN B paMKax AUCIUIIIUHBL b.1.2.9
«INEKTPOXUMUYECKHE TEXHOJIOTHI)

YpoBHUH ConeprxarenbHOe ONMKUCAHUE OCHOBHbIE IPU3HAKH YPOBHS
c(hopMUPOBAHHOCTH YPOBHS OCBOCHHSI KOMIIETEHIIUH
KOMIETECHLINI

[ToporoBslii ypoBEeHb OO0s3atenbHblid 1711 Bcex | 1. CTyAeHT MODKEH 3HATh: HAyYHbBIS
CTYZAEHTOB-BBIITYCKHUKOB OCHOBBI U TEXHOJIOTUH
By3a IO 3aBEPILICHUH | STIEKTPOOCAKICHHUS U XUMUYECKOTO
ocoecuus OOII BO OCaXJICHUS METAIIJIOB, CIIJIABOB U

KOMITO3UI[MOHHBIX




AIIEKTPOXUMUYECKUX MOKPHITHH.
OCHOBHBIE 1 TOOOYHBIE
AIIEKTPOIHBIE MPOIIECCHI, COCTABbBI
PacTBOPOB U 3JIEKTPOJIUTOB,
HAyYHBIN MOJIXO0J1 K COCTABICHUIO
COCTaBa 3JIEKTPOJIUTA U BBIOOpA
COCTaBOB PACTBOPOB, YCIOBUS
AJIEKTPOJIN3a U UX BIUSHUE HA
Ka4yeCTBO IOJIy4aeMbIX MOKPBITUH;
OCHOBHBIE€ TEXHUYECKHUE
XapaKTePUCTHKHU U YCIIOBUS
AKCILTyaTalluH 3JIEKTPOIU3EPOB;
TOKOOOPAa3yIolue peakiiuu
OCHOBHBIX CUCTEM XUMHUYECKUX
MCTOYHUKOB TOKA; OCHOBHBIE
XapaKTEPUCTUKN XUMUYECKUX
HMCTOYHUKOB TOKA.

2. CTyeHT JOJIKEH YMETh:
aHATM3UPOBATH B3aMMOCBSI3b
TEXHOJIOTUYECKHUX apaMeTpOB
Mpoliecca U KauecTBa MmojydaeMbIX
MPOJYKTOB; UCIOJIB30BATh METOIBI
MCCJICIOBAHMS U OTIPECIICHUS
MapaMeTPOB ANEKTPOXUMHUUYECKUX U
XUMHUYECKUX MPOLIECCOB; MPOBOIUTD
AKCIIEPUMEHTHI M aHAJTU3UPOBAThH UX
pe3ynbTaThI C 1EIbI0 BBIOOpA
ONTUMAIbHBIX TEXHOJOTUYECKUX
YCJIOBHUI MPOBEACHUSA MPOLECca.

3. CTyneHT AOJKEH BIaJETh:
TEXHUKOW U TEXHOJOTHEN
OCaXXJIeHUSI TaJIbBAHUYECKUX U
XUMUYECKHUX TTOKPBITHH,
obecreynBaronX He0OX0JMMbIe
(G yHKIIMOHAJIbHBIE CBOMCTBA
MOKPBIBAEMBIX U3/ENINI; METOAAMHU
aHaJM3a COCTaBa U CBOMCTB
MOKPBITHI; METOJIaMU MPOBEACHUS
AKCIIEPUMEHTOB T10
ANEKTPOXUMHUUYECKOMY CUHTE3Y
XUMHYECKHUX MTPOTYKTOB U
omnpenenenus 3pPpekTuBHOCTH
MpoIiecca; METoaMu OTIPeIeTICHUS
OCHOBHBIX XapaKTEPUCTHUK
XUMHUYECKUX UCTOYHUKOB TOKA.

K 3k3amMeHy no quciurinHe o0ydaronmecs T0MyCKalTCs Mpu:
- TIPEJOCTaBJICHUH BCEX OTUETOB 110 BCEM JIaOOpaTOPHBIM paboTaM M 3aIllUTe BCEX
3aHATUM;
- CJIa4M BCEX OTYETOB 110 BCEM TE€MaM CaMOCTOSTEIIBHOM pabOThI M KX 3aIUTE;




- YCIEUTHOM HaNKMCAHUE TECTOBBIX 3aJaHUI.
DK3aMeH cJaeTcss B YCTHOM Buae 1o Ouieram. Ha mnoaroroBky Ounera
oOyuaroniemycst gaetcsi 40 munyt. OlleHUBaHUE PE3yJIbTAaTOB BBITIOJIHEHUS TECTa
npoBOAUTCA MO S-O0amnmpHOoM 1mikane. OueHka «2» (HEYAOBJIETBOPUTEIHHO)
CTaBUTCS MpH MpaBuiIbHOM 0TBeTe Ha 0%-35%; onienka «3» (yaA0BIETBOPUTEIHHO)
— npu npaBuiibHOM otTBeTe Ha 40%-65%; ouenka «4» (xopoiio) — TpH
npaBuwibHOM oTBeTe Ha 70%-90% u ouenka «5» (OTJIIMYHO) — MPHU MPABHUIBHOM
orBere Ha 95%-100%. Bompocel mo OuieraM MpenCTaBiICHbBl H3 TEPEUHS
«JK3aMeHalMOHHbBIE BOPOCH. OleHUBaHUE MPOBOIUTCS MO S-0aNIbHOM HIKaJe.
OneHka «5» (OTJIIMYHO) CTABUTCS IPU:
- IPABWJILHOM, TIOJIHOM U JIOTHYHO TIOCTPOEHHOM OTBETE,
- YMEHUU ONEPUPOBATH CIICIUATIBHBIMU TEPMUHAMU,
- HCTIOJIb30BAHUH B OTBETE JOMOJIHUTENBHOIO MaTepuaa,
Onenka «4» (XOpoI10) Ha 9K3aMEHE CTaBUTCSI MPU:
- IPABWJIBHOM, TIOJIHOM U JIOTHYHO TIOCTPOCHHOM OTBETE,
- YMEHHUU ONEPUPOBATH CHIEIUATILHBIMA TEPMUHAMU,
- HCII0JIb30BAHUU B OTBETE JOMOJHHUTEIBHOTO MaTeprala,

HO B OTBCTC:

- UIMEIOTCSl HErpyOble OMMOKY WIIM HETOYHOCTH;
- BO3MOJKHBI 3aTPY/IHEHUSI B HCIIOJIB30BAHUH NMPAKTHUECKOTO MaTepraa;
- IeJA0TCS HE BIIOJIHE 3aKOHYEHHBIC BEIBOJIBLI MJIM 0000IIEHHS.
Onenka «3» (yI0OBJIETBOPUTEIBHO) CTABUTCS TPH:
- CXEMaTUYHOM HETOJIHOM OTBETE;
- HEyMEHUU ONIEPUPOBATh CIICIIMATIBHBIMU TEPMUHAMHU WJIM UX HE3HAHUE,
- OTBETE C OJIHOM IpyOOol OMMOKOM;
- HEYMCHWH TPHUBOJWTH NPHUMEPHl MPAKTUYECKOTO HWCIOIL30BaHUS HAyYHBIX

3HAHUIM.

Crynienun ypoBHEM

OTnuunTeNbHBIC IMPpU3HAKH

OCBOCHMS
KOMIIETCHIUU

[ToporoBeiii ypoBeHb | Ha yaoBIE€TBOPUTEILHOM YPOBHE 3HAET: OCHOBHBIE U

(YIOBIETBOPUTENBHO) | MOOOYHBIE ANEKTPOHBIE IPOLIECCHI, COCTaBbl PACTBOPOB

M OJICKTPOJMUTOB; YCIIOBUSA JJICKTPOJIHM3a U HUX BJIIUAHHC

Ha KaueCTBO MOJIy4aeMbIX MOKPBITU;
TOKOOOpa3ylolllM€  pEaKIUU  OCHOBHBIX  CHUCTEM
XUMUYECKUX VUCTOYHHKOB TOKA; OCHOBHBIE

XapAKTEPUCTUKN XUMUYECKUX UCTOYHUKOB TOKA.
HenpocraroyHoe yMeHHe aHAIM3UPOBATH B3aHMMOCBS3b
TEXHOJOTUYECKUX IapaMeTpPOB IIPOIECCa MW KayecTBa
MOJIy4aEMBIX MTPOLYKTOB.

Biaageer: TEeXHUKOM W TEXHOJOTHEM OCaXICHUSI
rajJbBaHUYECKUX M XUMHUYECKUX IMOKPBITUH; METOJaMH
aHaJlu3a COCTaBa M CBOWCTB TMOKPBITUH; METOAAMHU




OnpcACICHNUsA OCHOBHBIX XapaKTCPUCTHUK XHUMHYCCKHX
HNCTOYHHUKOB TOKaA.

[IponBUHYTHIN
(xoportiio)

Ha xopomeM ypoBHe 3HAa€T: TEXHOJIOTUU
ANEKTPOOCAKICHUS U XUMUUYECKOTO OCAXKICHUS
METAJIJIOB, CIIJIABOB U KOMIIO3UIIMOHHBIX
AIEKTPOXUMUYECKUX MOKPHITUI; OCHOBHBIC U
MOOOYHBIC JIEKTPOIHBIE MPOIECCHI, COCTAaBBI PACTBOPOB
Y 3JIEKTPOJINTOB, HAYYHBIN MOJIXOJ K COCTaBICHUIO
COCTaBa AJIEKTPOJIUTA U BEIOOPA COCTABOB PACTBOPOB,
YCJIOBHS DJIEKTPOJIA3a U UX BIUSHHUE HA KAYECTBO
MOJTYy4ae€MbIX MTOKPBITUN; OCHOBHBIE TEXHUYECKUE
XapaKTEPUCTHUKU U YCIOBUS SKCIUTyaTalluu
AJEKTPOIU3ZEPOB; TOKOOOPA3YIOIINE PEAKITUU
OCHOBHBIX CHCTEM XMMUYECKUX UCTOUHUKOB TOKA;
OCHOBHBIE XaPAKTEPUCTUKN XUMUYECKHX UCTOUYHUKOB
TOKa.

JloctaTo4HO  XOpoOIO  yMeeT: aHaJIM3UPOBATh
B3aMMOCBS3b TEXHOJOTHUECKUX MTapaMeTPOB Mpolecca U
KayeCcTBa TMOJIy4a€MbIX IMPOAYKTOB; HCIIOJIb30BATh
METOJIbl MCCIICJIOBAaHUS W ONPEACICHUS IapaMeTpOB
ANEKTPOXUMUYECKUX W  XUMHYECKUX  MPOIIECCOB;
MPOBOAUTL DKCICPUMEHTHI M  aHAJIU3UPOBATH MX
pe3yapTatbl €  IeJdbl0  BbIOOpAa  ONTUMAaJIbHBIX
TEXHOJIOTUYECKUX YCIOBUM MPOBEICHHUS TpolLecca.
Xopomo BJageeT: TEXHUKOM M TEXHOJIOTHEH
OCaX/ICHUS TaJIbBAHUYECKUX U XUMHYECKUX MOKPBITUH,
00eCreunBaIINX HE0OXOAUMBbIE  (PYHKITMOHAIIbHBIE
CBOMCTBA MOKPBIBAEMBIX M3JICIIMI; METOJAMU aHAIU3A
COCTaBa U CBOMCTB IOKPBITUH; METOJAaMH IPOBEACHUS
DKCIIEPUMEHTOB IO  JJIEKTPOXUMHYECKOMY CHUHTE3Y
XUMUYECKUX MPOIYKTOB u ONIPENEIICHUS
3 PEeKTUBHOCTH TIpoIlecCa; METOJaMU OIpeAeIeHus
OCHOBHBIX XapaKTEPUCTUK XHUMHUYECKUX HCTOUYHHKOB
TOKa.

[Ipu 5TOM MMEIOTCS HETpyOble OIMOKH UITU
HETOYHOCTH.

Bricoknit
(OTIIMYHO)

B coBeplieHCTBE 3HAET: HAYYHBIE OCHOBBI U
TEXHOJIOTHH 3JIEKTPOOCAKIACHUS U XUMHUECKOTO
OCAKJEHUSI METAJUIOB, CIJIAaBOB U KOMITO3ULIMOHHBIX
AIIEKTPOXUMHUYECKUX MOKPHITUI; OCHOBHBIEC U TOOOYHBIE
AJIEKTPOJHBIE MPOLECCHI, COCTaBbl PACTBOPOB U
AIEKTPOJUTOB, HAYUHBIN MMOAXOJ K COCTABICHHIO
COCTaBa IEKTPOJINTA U BBIOOpA COCTABOB PacTBOPOB,
YCIJIOBHUSI 3JIEKTPOJIA3a U UX BIUSHUE HA KAYE€CTBO
110JIy4a€MBbIX OKPBITHI; OCHOBHBIE TEXHUUECKHE




XapaKTEPUCTUKHU U YCIIOBUS IKCILTyaTallUK
AJEKTPOIU3EPOB; TOKOOOPA3YIOIINE PEAKIIUU
OCHOBHBIX CUCTEM XHUMHYECKUX UCTOYHUKOB TOKA;
OCHOBHBIE XapaKTEPUCTUKN XUMHUUECKIUX UCTOYHUKOB
TOKa.

YMeer: aHamM3UPOBaTh B3aUMOCBSI3b TEXHOJIOTHUYECKUX
napameTpoB MPOLIEcCa U Ka4eCTBa MOJTy4aeMbIX
MPOJYKTOB; UCIIOJIB30BaTh METOIbI HCCIICIOBAHUS U
OMpeIeJICHHS TapaMEeTPOB ANEKTPOXUMUYECKUX U
XUMHUUYECKHUX MPOLIECCOB; TPOBOJAUTH IKCIIEPUMEHTHI U
aHaJM3UPOBATh UX PE3YJIbTATHI C LIEJIbIO BEIOOpA
ONTUMAJIbHBIX TEXHOJOTHUYECKUX YCIOBUI MPOBEACHUS
nporecca.

OTaHUYHO BJIaJeeT: TEXHUKON U TEXHOJIOTHEN
OCaK/ICHUS TaIbBAHUYECKUX U XUMUYECKHUX MOKPBITUM,
o0ecreynBaIMX He00X0aAuMble (QYHKIIMOHATBHBIC
CBOMCTBA MOKPBIBAEMBIX U3JIENINI; METOIaMH aHAJIN3a
COCTaBa U CBOWMCTB MOKPBITUI; METOJIaMH MPOBEACHUS
AKCIEPUMEHTOB I10 ANEKTPOXUMUYECKOMY CHUHTE3Y
XUMHUUYECKUX MPOTYKTOB U ONPECICHUs

() PEeKTUBHOCTH MPOIIECCa; METOJIAMU OIPEICTICHUS
OCHOBHBIX XapaKTEPUCTUK XUMHUYECKUX UCTOYHUKOB
TOKaA.

COAEPKXAHHUE U CTPYKTYPA TECTOBBIX MATEPNAJIOB
Coaep:xaHue TeCTOBBIX MAaTEPHAJIOB

1. HomoaHuTe
OcHOBHas KaToJiHasl peakiys B raiIbBAHOTEXHUKE ITO ......

2. lonoaMTE

B ransBannueckoil BaHHe, paboTaroliei ¢ paCTBOPUMBIMU aHOJJaMU, OCHOBHOM
peaKuuen ABaseTcsy ... ...

3. HomomauTe

AHTHKOPPO3UOHHAsE 00pabOTKa IUHKOBBIX U KAAMHUEBBIX TOKPHITUH TTPOBOJAUTCS C
LEJIbI0 YCUJICHUS ... ...

4. PacrionokuTe Ha3BaHUs AJICKTPOIUTOB IIMHKOBAHUS B TIOPSIIKE BO3pACTaHUS
MEPECHANPSKCHUS BBIICIICHUS [IUHKA

1: CynbdaTHbIHA SJIEKTPOIUT

3: AMMHaKaTHBIN SJIEKTPOJIUT

4: 1lnaHUCTBIN PIAEKTPOIUT

2: CynbhaTHbIN 3JIEKTPOIUT ¢ 10OABKON MOBEPXHOCTHO-aKTUBHOTO BELIECTBA

5. OTMeThTEe MPaBWIbHBIA OTBET




DJIEKTPOXHUMHUYECKOE [IMHKOBOE TIOKPHITHE, HAHECCHHOE Ha CTAJIbHYI0 OCHOBY U3
IIUAHHUCTOTO DJICKTPOJIHTA ...

(] moBbIIIaeT TBEPAOCTh

(] mpugaeT MarHUTHBIC CBOMCTBA M3/ICIIHIO

(] BBIMOJHSET 3aIIUTHYIO (DYHKIIHIO

[ moBbIIIaeT U3HOCOCTONKOCTh
6. JlomonauTe
DIEKTPOXUMHUUIECKOE KaIMIUEBOE MMOKPHITHE, HAHECCHHOE Ha U3/IENHE,
U3TOTOBJICHHOE M3 CTAJIM BBIMOIHSICT 3alIUTHBIC (DYHKIIUU TPU SKCIUTyaTaI[iH
U3JICTUA B ... ...
7. JlomonauTe
[TpocThIe KHCITBIC AIEKTPOJIATHI KQIMUPOBAHHS HCITOJIB3YIOTCS OTPaHUYCHHO
JIMIIb JUTS TTOKPBITUS JACTAJICH ... ...
8. lomonauTe
B cocTaB 31€KTPOIUTOB OJOBIHUPOBAHHUS BBOJIUTCS N30BITOK CEPHOMN KUCIOTHI
JUTSL TIPEYTIPEIKACHUS .....
9. omonHuTE
C 1emplo MoxydYeHus: J00pOKaYeCTBEHHBIM OJIOBIHHBIX IMTOKPHITHIA B COCTaB
AJICKTPOJIUTOB OJIOBIHUPOBAHUS 00s3aTCIIBHO BBOJUTCS J00ABKA ... ... ...
10. JlormoaauTe
OJ10BO SIBJISICTCS aHOTHBIM ITOKPBITHEM U 3aIHUIIACT CTaIh JICKTPOXUMHUCCKH B

11. Pacnionokute Ha3BaHHBIE DJICKTPOUTHI OJIOBIHUPOBAHUS B TTOPSIIKE
YMEHBIICHUS IEPEHAPSIKEHUS BBIACICHUS 0JIOBA

3. CTaHHATHBIN JIEKTPOJIAT
2: cynbGhaTHBIN AIEKTPONIUT C 100aBKOM OpraHMIEeCKOT0 MOBEPXHOCTHO-
AKTUBHOI'O BEIIECTBA
1: cynsdatHbii 6€3 700ABKH OPraHMYECKOTO MOBEPXHOCTHO-aKTHBHOTO
BEILIECTBA
12. JloroaHuTe
DIEKTPOXUMHUUYECKOE HUKEIIEBOE MOKPHITUE HAHOCUTCS HA MOJCION MEAHOTO
MOKPBITUS TOMIHUHON 25-30 MKM C LIE€JIbIO0 CHUKEHHUS ... ...
13. JlononHUTE
["anorenn nonsl (Cl-, F-) BBOASATCS B COCTaB AJEKTPOIUTA HUKEITUPOBAHUS C
LENbIO ... aHOJIOB
14. JTononHuUTE
B BaHHe HUKeTUpOBaHUs OJIECTAIIEE HUKEIEBOE MOKPHITHE MOTydaeTCs IPU
BBEJICHUH B COCTAB AJIEKTPOJIUTA ... ...
15. JlononHuTE

B cocTaB 371eKTpoIuTOB HUKETUPOBAHUS BBOAUTCS OOpHAst KUCIIOTA,
BBITIOJTHSFOITAs] QYHKITUIO ... ...



16. OT™eThTe paBUIIbHBIN OTBET

dopmyiia, o KOTOPOM paccUUThIBaeTCs OanaHC HAPsDKEHUS Ha radparMeHHOM
AIEKTPOIU3EPE

] Uﬁaz_&
nF
L] Usppe =Ea —Ex + AU, o + AU gy + AU o + AU s
L Uan—pe = EA - EK +AU3J1—1€ +AUKOHT +AU3J’[—}10B
1 __ v
PO R+K+t

17. OT™MeThTe NMPaBUIIbHBINA OTBET

dopmyiia, T0 KOTOPOH pacCUUTHIBACTCS OaaHC HANPSDKCHHS Ha
0e3nnadparMeHHOM 2JIEKTPOJIU3EPE

AU
H U=
L Uan—pe = EA - EK + AU3J1—Te + AU;[Ha(bp + AUKOHT +AU 21— /10B
L Uan—pe = EA - EK +AU3J'I—T€ +AUKOHT +AU3J'I—I[OB
O, -_Y
P R+K+r

18. JlormoaauTe

brectsmiee 6ecmopucToe HUKEIEBOE dICKTPOXUMHUUIECKOE TOKPHITHE BBHITTOTHSICT
GYHKUMH ... ... ...

19. JloromHuTE

[TokpeITHE PACKTPOXUMHUYECKAM HUKEJIEM TI0 OTHOIIICHUIO K KEJIe3y SBISICTC ...

20. JlonosHuTE
[TokpeITHE PACKTPOXUMHUYECKUM IIHHKOM TI0 OTHOIIICHHUIO K JKEJIe3y SBIIACTCS ...

21. JlonoyHHTE

DIEKTPOATHYECKOE JKeJIe3HEHNE TPUMEHSETCS TIIaBHBIM 00pa30M ISl TIOBBIIIICHUS
ITOBEPXHOCTHOM ...

22. JlonoyHATE

Bo n36exanue 3arps3HeHHs JICKTPOJINTAa HUKSITUPOBAHUS aHOIHBIM IIJITAMOM
HUKEJICBBIC aHOIbI 3aKII0YAIOT B ...

23. Jlomoaaute

Cynb(haMuHOBE JIEKTPOTIUTHI COJIEPKAT COJIb HUKEIS CYIb(aMUHOBON KUCIIOTHI,
OOpHYIO KUCJIOTY, OPTraHUYECKUE U aHTUITUTTUHTOBBIE JOOABKU U XJIOPUJT HUKEJS,
KOTOPBIN BBOJIATCS IJIA ... ... ...

24. JlonoyHATE

[Ipu paboTe BaHHBI IIMHKOBAHHUS HA IIMHKOBBIX aHOJAaX MPOTEKAET MPOIIECC UX ...

25. PacrmosioxuTe 3JIEKTPOIUTHI XPOMUPOBAHHSI B TIOPSIKE BO3pACTAHUS BBIX0/1a
10 TOKY



3: 3501/ CrO; +351/ H,S0,
1: 1507/ CrO; +151/ H,S0,
2: 250%&03 + 2,5%1st04

26. Jlormoaaute
B cocTtaBe caMoperymmpyromnierocs 3JIeKTPoIuTa XpOMUPOBAHUS TIPUCYTCTBYET ...

27. PacmionoxuTe 1o cujie BO3ACHCTBUA Ha IPOIECC XPOMUPOBAHUS CIEIYIOIIHNE
BU/IbI MIEPEMEILIMBAHMUS:

1: ynpTpazBykoBOe
2. aHOJTHO-CTPYHHOE
3: 6apOoTax
28. PacmoyioxKuTe 3JIEKTPOMTH XPOMUPOBAHUS TI0 BO3PACTAHHUIO BBIXOA IO TOKY
1: TeTpaxpoMaTHBIN
2: caMOpEeTyIUPYIOIUNCS
3: cynbdaTHBIN - CTaHAAPTHBIN
29. JlonosHUTE
[Tpu 35eKTpOOCAKICHUN XPOMOBOTO TIOKPBITHS Ha CTATBHBIC JETAIH B MOMEHT
BKJIFOUCHMS TpeOyeTcs ... ... JUTSI TIOJTyYEHUST KAY€CTBEHHOTO MTOKPBITHS
30. OT™meThTe TpaBUIIbHBIA OTBET
Karoansiii npoiiecc, cnocoOCTBYIOMNM YBETUYSHUIO XPYITKOCTH XPOMOBOTO
TIOKPBITHUS
O Cr® +3e—cCr?
0 2H* +2e - H,

[0 HCrO; +3e+7H" > Cr +4H,0

31. OTmeThTe TPaBUIIbHBIC OTBETHI

[Tporieccrl Ha aHOJIE TPU XPOMHUPOBAHHUH CTATBHBIX JIETaICH
0 Cr¥ —3e—Cr®

[0 Fe-2e—Fe?

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

[0 Cr—3e—Cr?

32. OT™MeThTe NIpaBUIIbHBIE OTBETHI

AHO/IbI, UCTIOJI3YEMBIE TTPU XPOMUPOBAHUM JIETAIICH
(] xpomoBbIe
L] crampHbIC
'] CBHUHIIOBBIE
'] cmiaB CBHHEI-CypbMa

33. OT™meThTe TPaBUIIHHBIC OTBETHI

Hcnonb30BaHre peBEPCUBHOTO TOKA MPU XPOMUPOBAHUH JIETAIICH TTO3BOJISIET
[l HOBBICUTH BBIXO[ IO TOKY



[J  yBEIWYUTH PABHOMEPHOCTb ITOKPBITHS
[J  yMEHBIIUTHh HABOJAOPAKUBAHUE JI€TANICU

34. JlonoyHATE

CoOnmxenue IMOTCHIHAJIOB IIPH 3JICKTPOOCAKICHUU CIIJIaBa Cu-Zn
OCYHICCTBJIIACTCA IIYTCM HCIIOJIB30BAHHUA ... ...

35. PacnionoxuTe crijiaB MeIb-1IMHK B MOPSIKE BO3PACTAHUS COACPKAHUS MEJTH:

. TOMITaK

I JKeJNTast JIATyHb
! 3eTIeHas JIATyHb
. cepast TaTyHb

: Oemast TaTyHb

O b wpN -

36. OT™MeThTe TPaBUIIbHBIE OTBETHI

OcHOBHOE HazHaUeHUE OOPHOU KUCIOTHI BO (PTOPOOPATHOM 3JIEKTPOJIUTE
MOJTyYEHUS CIUIaBa 0JIOBO-CBUHELL

(] Ui NOBBIMICHUS 3JIEKTPOIPOBOIHOCTH

[1 U1t IpeAoTBpalleHus THIPOIIN3a CoJe

(1 1t IpUAaHUs YyCTOMYUBOCTHU AIIEKTPOIIUTY

L] i nmpunanust 6Jiecka MOKPBITHEO

37. OT™MeThTe MpaBUIbLHBIC OTBETHI

AHOJBI HCTIOJIB3YEMBIE IS TTOJYy4YE€HHUS CcIuiaBa 0jioBo-cBuHel] OC-60 u3
(GTOpOOPATHOTO ANEKTPOIUTA

[] cmaaB OC-60

[] cBuHer

L] rpadur

[] CBHHEIl U OJIOBO

38. OTmeThTe TPaBUIIbHBIC OTBETHI

CnaBbl 0J10Ba, MCMOJIb3YEMbIEC B IIPOM3BOJICTBE MEUATHBIX IIAT
[] 0JOBO-CBHHEI]
'] OJIOBO-BHUCMYT
] osoBo-menn

39. OT™MeTbTe IPAaBUIBHBIA OTBET

Cyxut meHoussIt GpoTope3ucTohs B IPOU3BOACTBE NMEYATHBIX IJIAT MPUMEHSIOT
[J 114 HaHECEHUS 3alUTHOIO CII0s
(] ny1st MOBBIICHUST KOPPO3HOHHON CTOMKOCTH M3ICITHIA
L] 1t yBEJIMYCHUS TOIIIUHBI U3ACITHS

40. OT™MeThTe TPaBUIIHHBIA OTBET

OCHOBHOE Ha3HAUYECHUE OIEPALMU XUMUYECKOTO TPABJICHUS B TPOU3BOJACTBE
MEYATHBIX IUIAT 3TO

(] ymaneHHe OKCHAOB C IOBEPXHOCTH METAJUIMYSCKUX MPOBOHUKOB

[ ynmajneHue Meau ¢ MpoOeTbHBIX Y9aCTKOB 3arOTOBOK

(] ymaneHue 3aluTHOTO CJIOS C TIOBEPXHOCTH METAJUIMIECKUX IMPOBOTHUKOB



41. PacmionoXuTe JICKTPOIUTHI TPABJICHHS B PSJI IO YOBIBAHUIO CKOPOCTH
TpaBJICHUS:

1: Ha OCHOBE XJIOPHOTO JK€JIe3a
2 KUCJBINA XJIOPHO-METHBIN AJIEKTPOIIUT
3: MIETOYHOM XJIOPHO-MEIHBIN 3TEKTPOIUT

42. OT™MeTbTe PaBUIIbHBIE OTBETHI

BoccranoBuTenu, HCTIOIB3YEMBI B TIPOIIECCE XUMUIECKOTO METHEHUS
JTUDJICKTPUKOB

[ dopmambaerun

L1 Bomopon

[ runodochut HaTpus

43. OTMeTbTE IPABUIILHBIE OTBETHI

KomrnekcoobpaszoBarenu, IpUMEHSIEMBIEC B 3JIEKTPOJIUTAX XUMHUECKOTO
MEIHEHUSA TUDJIEKTPUKOB B IIPOU3BOJCTBE ITI€YATHBIX ILIAT

] tpuioH b

] CceTHEeTOBa COJIb

] caxapo3sa

L] GopHas kuciora

44, JlonoyiHUTE

J11s1 TOBBITIIEHUS SKOJIOTUIHOCTH TTPOU3BOICTBA TICYATHBIX TUIAT TIPOBOIUTCS ...
METaJUTH3AIUs JUIICKTPUKOB

45. JlomomauTe

DnekTpodopes - 3TO HANPABICHHOE IBXKCHUE ... ... ... ... TOJ ICHCTBUEM
AIIEKTPUYECKOTO TOKA

46. JlomomHuTe

3aps1 Ha KOJUIOWIHON YacTHUIIe MOXKET 00pa30BaThCs 3a CUET ... HOHOB
AJIEKTPOJIMTOB

47. OTMeThTe MPaBUIIbHBIC OTBETHI

[Tpu s1exTpodopeTHIECKOM OCAKICHUH Ha aHOJIE B DJIEKTPOIIUTE TOJDKHBI
MIPUCYTCTBOBATH

[J KoMIuIeKCOOOpa3oBaTesb

[] peareHT, CBSA3BIBAIOIIUI KHCIOPO.

[] peareHT, yBEIIMYUBAIOLIUI 3JICKTPOIIPOBOAHOCTH PacTBOPA

48. OT™MeTbTe MTPaBUIILHBIC OTBETHI

[TyTu moBbIIeHNS CTAOMIIBHOCTH JIEKTPO(POpeTUIECcKO AUCTIEPCU
(] yBenmudeHme pa3MEepPHOCTH OCAXIaeMbIX YacTHIL O0siee 2 MKM
[] BBEIICHUE KUPHBIX KUCIOT, KAPOOKCUMETUIIIEIITIOIO3BI
[J BBEJEHHE UOHOB XKeJe3a, ATFOMUHUS
[1 BBenenue nonos SO, 82032‘, S,0,%

49, JlomomHuTe

Brixos o Toky mpu aneKkTpodopese - 3TO OTHOIICHHUE Beca MOJTUMEPHOTO
MNOKPBITUS K ... ... , TIOIIE/IIIEr0 Ha ero 00pa3oBaHue



50. OTMeThTe NpaBUIbHBIE OTBETHI

PaBHOMEPHOCTH 31EKTPO(POPETUIECKOTO MOKPBITHS JOCTUTACTCS TyTEM
[1  HMHTEHCUBHOIO NEPEMEIINBAHUS
[1 mpuUMEHEHHs pEBEPCUBHOIO TOKA
(] yBenuueHwWs IIOTHOCTH TOKA

51. OTmeThTe IpaBUIIbHBIE OTBETHI
YcnoBus, 61aronpusATCTBYIONTUE TTOTYICHHIO KOMITO3UITMOHHBIX
AIEKTPOXUMUICCKUX TTOKPBITUH
[]  BBICOKas KaTOAHAS TOJSPU3AIIHS
[]  OTCYTCTBHE BBIPABHUBAIOIIEH CIIOCOOHOCTH
[] TOpUCYTCTBHUE B AIEKTPOJIUTE TOBEPXHOCTHO-AKTUBHBIX BEIIECTB
[] OoubIIOl pa3Mep 4acTUI] HEMETALTMUECKOM (ha3bl

52. Jlormoaaute
KoMno3uImoHHbIe 371€KTPOXUMUYECKUE TTOKPBITHSI OCaXIAt0TCs
IPEUMYILIECTBEHHO U3 ...
53. OT™MeTbTe IPaBUIBHBIA OTBET
ConeprkaHne anmasza B COCTaBE KOMIIO3UIIMOHHOTO 3IEKTPOXUMUYECKOTO
nOKpeITHs Ni-O0p-aiMas3 3aBUCHT OT
L] rumoTHOCTH TOKA
L] TemmepaTrypsl CyCliCH3UH
[] xoHIeHTpaImu J00aBKHU JIeKaruIpooopara
54. JlononHute
KoMno3uimoHHble 31eKTPOXUMHUYECKHE TOKPBITHS COBMELIAIOT B ce0e CBOMCTBA
METAJJIOB U ...
55. OT™MeThTe IpaBiIbHBIA OTBET

dopmyiia, 110 KOTOPOM PaCCYMTHIBAETCS BPEMSI DJIEKTPOJIM3A C LENBI0 HAaHECEHUS
3aJJaHHOM TOJIIMHBI METAUIMYECKOTO TOKPBITUS
O I=i-S
O 9,
i-q-Ao
O s i-t-q-Ao

56. OT™MeThTe TPaBUIbHBIA OTBET

dopmyiia, o KOTOPOH PaCCUUTHIBACTCS TOIIIMHA METAINTMYECKOTO TTOKPBITHS,
HAHECEHHOTO U3 33/IaHHOT0 COCTaBa AJEKTPOJIUTA, MPU 3aJIaHHOM PEKUME
AIEKTPOIIU3A

] t:5~—p
i-q-Ao
|:|5_i't'q'Ao

P
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Bomnpocs! a1 3k3amMena
CpoiicTBa 1 00J1aCTH TPUMEHEHHUSI MEAW B KA4ECTBE CAMOCTOSTEIHLHOTO H
MPOMEKYTOUYHOTO TajJbBAHUYECKOrO0 MOKpPbITUS. CrocoObl MOJaBICHUS
KOHTAKTHOTO BOCCTAHOBJICHUS MEIU W YIYUYLICHHUS CUEIUICHUS MEIHBIX
MMOKPBITUM C METAJJIOM - OCHOBOM.
CRoiicTBa M Ha3HAYCHUE HUKEJICBBIX MOKPBHITHH. (O01acTH NPUMEHEHUS
HUKEI B Kauye€CTBE CAMOCTOSITEIBHOTO W IMPOMEKYTOUYHOTO MOKPBITHS.
CocTaBbl 3JIEKTPOJIUTOB Y YCIOBUS HAHECEHUS] HUKEJIEBBIX MOKPBHITHH.
DIIEKTPOOCAXKICHUE MEIHBIX MOKPBITUN M3 MPOCTHIX U KOMIUIEKCHBIX 3JIEK-
TpoauToB.  CpaBHUTEIbHBIE  TEXHOJOTMYECKHE W DKOJIOTHUYECKHE
XapaKTePUCTUKHU ITUAHUIHBIX U OCCIIMAHUIHBIX AJICKTPOJMTOB MEIHEHUS.
®u3nko-xuMuyeckue, (U3MKO-MEXaHUYECKUE CBOMCTBAa MW 00JacTu
MPUMEHEHUS IMHKOBBIX U KaJIMUEBBIX MOKPHITUNA. COCTaBbI AJIEKTPOJIUTOB U
YCJIOBUSI HAHECEHUS IIMHKOBBIX U KaJIMUEBBIX MOKPBITHA.
CpaBHUTEIBHBIE TEXHOJOTHYECKHE M JKOJOTUUECKUE XapaKTePUCTUKU
[UAHUIHBIX U OCCIIMaHUIHBIX JIEKTPOJIMUTOB [IMHKOBAHUS U KaAMUPOBAHUSI.
MexaHnueckue MeTO/Ibl MOJITOTOBKY MOBEPXHOCTU. TpeOoBaHMS K KAUECTBY
MOJTOTOBKHM ITOBEPXHOCTH.
XHUMHUYECKOE 00€3KUPUBAHNE B OPTaHUICCKUX PACTBOPUTEIISAX, BOJHBIX -
JIOYHBIX PacTBOPAaX, B MOIOIIUX U PACTBOPSIONIE-IMYJIbIUPYIOIINX
CpEICTBAX.
XUMHUUYECKOE TPABJICHHUE MOBEPXHOCTH METasa.
MexaHu3mMbl HABOJOPOKUBAHUS U BOJAOPOJIHAS XPYIIKOCTh METAJJIa-OCHOBBI
U METa/UIa-TIOKPBITHSI B TIPOIECCE DJICKTPOOCAXKICHUS KAJIMHUEBBIX U
IUHKOBBIX TOKpbITUH. CrnocoObl TpeAoTBpallleHUsT ¢ yCTpaHEHUs
BOJIOPOJAHOM XPYNKOCTH METAIJIA - OCHOBBI U METAJIIA-TIOKPBITHSI.

10.06nacTi mpuMEHEHHs TadbBaHUYECKHX MOKPHITUH CIJIaBaMd Ha OCHOBE

0JI0Ba (0JI0OBO-CBUHEII, OJIOBO-BUCMYT).

11.XuMuyeckne U 3MeKTPOXUMUYECKHUE CITOCOObI HAHECEHUS! LIBETHBIX MOKPbI-

TAA Ha MeJb, HUKENIb, cepeOpo M ux cruiaBbl. CoOCTaBbl PacTBOPOB U
YCIIOBUS OKpALIMBAHUS I[BETHBIX METAJIIOB.

12.BnusiHue cocTaBa dJCKTPOJUTOB W YCIOBUW DJIEKTPOJM3a Ha CBOMCTBA

HUKEJIEBBIX MOKPHITHI. OCOOEHHOCTH TpOIlecca PAaCTBOPEHUS HUKEIIEBBIX
aHOJOB.

13.BnusiHre cocTaBa AJIEKTPOIUTA M YCIOBHH 3JIEKTPOJIM3a Ha CBOMCTBA XPO-

MOBBIX HOKpLITHﬁ. HOI[FOTOBKa IMOBCPXHOCTHU PA3JIUIHBIX MCTAIJIOB U
CILITIaBOB ISP HAHCCCHUCM XPOMOBEIX HOKpLITHﬁ.

14.MeTo/1bI OLICHKH Ka4eCTBA MOBEPXHOCTHU JIETAIU MOCJE MOJATOTOBKH U

IMOKPBITHA.

15.YapTpa3ByKoBbI€ METOIbI 00€3KUPUBAHMUSL.



16.06nacTi MPUMEHEHHSI CBUHIIOBOTO MOKPBITUSA. DIEKTPOIUTHI U YCIOBUS
AIEKTPOJIN3A.

17.29nexkTpoxumMuueckoe ooezxuprBanue. KatoaHble 1 aHOIHbBIE POIECCHI
IPU DIEKTPOXUMHUECKOM 00€3KUPUBAHUU.

18.2nexkTpoxuMuueckoe TpaBjaeHue. PacTBOPHI U yCIOBUS 3IEKTPOIIU3A.

19.2neKkTpoXuMHUECKOE MOTUPOBAHUE.

20.Omnpenenennie XUT. Kinaccudukanuss XuMU4eCKUX UCTOUHUKOB TOKA.

21.TpeboBanust Kk koHcTpykuuu XHWUT. CocrtaBHbIE YacTH KOHCTPYKIHH
XUMHUYECKOTO UCTOYHHKA TOKA.

22 KouctpyktuBHble pazHoBuaHocTi XUT.

23.Pa3psagnas emxoctb XUT. Y nenbubie xapakrepuctuku XUT.

24 ' TexHONOTHsI U3TOTOBIICHUSI HUKENb-KaJMUEBOTO aKKyMYJIsITOpa JaMelbHOM
KOHCTPYKIUH.

25.Pazpsanbie  xapaktepuctukn XWUT. HanpspkeHue pa3oMKHYTOM —IIETIH.
Konctpykiumu.

26.[TonsrTrie 00 AJIEKTPOXUMUYECKON CUCTEME. AKTUBHOE BEIIECTBO, aKTUBHAS
Macca, OCHOBHBIE BU/IbI I00ABOK B AKTUBHYIO MAacCy.

2. DKCITyaTallnOHHbIE XapaKTEPUCTUKH XMMHUUECKOI0 HCTOYHHUKA TOKA.

28.Knaccudpukauus snextpoaoB XUT. KoHcTpykunoHHBIE pazHOBUAHOCTH
JIEKTPOJIOB.

29. XuMHu4ecKkre UCTOYHUKU TOKa ¢ TUTHEBBIM aHogaoM. Tunsl JIMT. Ob6nactu
NpPUMEHEHUS. XapaKTEPUCTUKHU.

30. Bropuynble TUTHEBBIE WCTOYHMKH TOKa. Ilpomecchl, mpoTekaromuie Ha
OTPULIATENIBHOM JJIEKTpoAe mnpu paspsaae u 3apsae JIAT. Ycnosus
AKCILTyaTalH.

31. PezepBupie XUT. ObGnactu mpuMeHEHUsI. DIEKTPOXUMHYECKHE CHUCTEMBI.
KoncTpykuuu. XapakTepuCTUKHU.

32. KombOunupoBanusie XWUT. OOnactu mnpuMEHEHHUS. DJIEKTPOXUMHUYECKHE
cucteMbl. KOHCTpyKIIMU. XapakTepUCTUKH.

33.CBoiicTBa U HA3HAYEHUE XPOMOBBIX TOKPHITUNA. MeEXaHU3M AJIEKTPOOCaXKIe-
HUs Xpoma. IIpuumHBI OTCYTCTBUS  pacceuBarolleil  CrOCOOHOCTH
IIEKTPOIUTOB XPOMHUPOBAHHUS.

Oo0Opa3oBare/ibHbIE TEXHOJIOTHH
B cootBerctBum ¢ TpedoBanusiMmu GI'OC BO no HampaBieHUIO MOArOTOBKH

peanuzaius KOMIIETEHTHOCTHOTO MOJX0Ja MpeaycMaTpUBaeT HCIOJb30BaHUE B
y4eOHOM TMpOIeCcCe aKTUBHBIX M MHTEPAKTUBHBIX (DOPM MPOBEICHUS 3aHSATHI B
COYETAaHUU C BHEAYAUTOPHOU pabOTON C 1ebl0 (POPMHUPOBAHUS U Pa3BUTHS
po¢eCCUOHANILHBIX HABBIKOB O0YYaIOIIUXCS.

Tema 3auarTusa

Bug 3ansatusa

WNurtepaktuBHas ¢popma

Texnomorus
ANEKTPOXUMHUUYECKOTO
OCaXKIEHUSI METAJIOB.

JIeKITMOHHBIE 3aHATHUS

Hpe3eHTauH5{, HHTCPAKTUBHAA
JCKIIUA




[lepBruYHbIE HCTOYHUKH TOKA,
XapaKTEPUCTHKH,
KOHCTPYKLIUH, TEXHOJIOTUU
M3TOTOBJICHHUS.

AKKYyMYJISTOPBI,
(GyHKLIMOHATIbHOE Ha3HAYECHHUE,
XapaKTEpUCTHKH,
KOHCTPYKLIUU, OCHOBHBIE
TEXHOJIOTHH IIPOU3BOJICTBA.

Bimsinue coctaBa a5ieKTposinTa JlaboparopHbIe 3aHATHUS HenoBas urpa -

Ha Kadyc€CTBO IMUHKOBBIX HpOI/ISBOIICTBeHHOC

MOKPBITHH. coBellaHne, 00beUHIONIA
TEOPUIO U MIPAKTUKY, aHAIU3 U

DJIEKTPOXUMHUYECKOE BBIOOP TEXHOJOTHYECKHUX

HOJII/IpOBaHI/Ie MCOHBIX, yCJ'IOBI/Iﬁ HpOBCI[GHI/IFI

JATYHHBIX  WMJIU  CTaJbHBIX npoiiecca.

A3CITHH.

11. YueOHO-MeTOAMYECKOE 00ecnIeYeHHe TUCIUIIINHBI
11.1. Pekomenayemasi Jureparypa
1. ["amOypr, FO. JI. Teopus u npakThKa AIEKTPOOCAKICHUSI METAILIIOB /
FO. JI. T'amOypr, . 3anrapu; nep. ¢ aHri. - 2-¢ u3a. - Mocksa: JlabopaTopus
3Hanui, 2020. - 441 c. Cuctem. TpeboBanusa: Adobe Reader XI ; skpan 10". -
ISBN 978-5-00101-809-4. - Tekctr : onektponHsii // ObC "KoHcynbpTant
CTyAeHTa": [caiT]. URL.:
https://www.studentlibrary.ru/ru/doc/ ISBN9785001018094—
SCNO0002.htmI?SSr=57013463c6086bbb69c550fyalymova  (mara oOpamieHus:
18.06.2023). - Pexxum 0CTyIIA: IO MOAIMHKCKE.
2. [enyiikuna, I'. B. Pa3paboTka TexHONMOrHU U pacueTr o0OpyAoBaHUS
JUIST HAaHECEHUS! TaIbBAaHMYECKUX TOKPBITUN [DJIEKTPOHHBIA pecypc|: ydeOHoe
nocobue / I'.B. Lenyiikuna, C.M. 3akupoBa, H.J[. ConoBbeB, SAnbimoBa T.1O. —
DNeKTpOH. TEeKCTOBBIC AaHHbIE. - DHrensc: M3a-so TU (dbunuan) CI'TY umenu

["arapuna I0.A., 2023. — 42 c. URL:
http://techn.sstu. ru/new/Sub|ectFGOS/DefauIt aspx?kod=1008&tip=4 _ (nara
obpamienus: 18.06.2023). — Pexum  goctyma: s aBTOPU30BaHHBIX
I10JIb30BaTEIEN

3. SnemmoBa, T.FO. Teopetnyeckue ¢ TEXHOJOTMYECKUE OCHOBBI

TTOJTYYCHHUS KOMITO3MIIMOHHBIX JJICKTPOXUMHUYECKUX TTOKPBITUH : ydeOHOE TTocoOne
a1 ctyneHtoB HampasieHuid 18.04.01, 18.03.01 - Xwumuueckas TeXHOIOTHS,
18.04.02, 18.03.02 - DHepro- u pecypcocdeperarme npoueccbl B XMMUYECKOM
TexHojoruud, Hedrexumun u OuorexHosoruu, 20.03.01 - TexuocdepHas
6e3omacHocth, 21.03.01 - Hedrerazopoe nemo, nepepad. u mom. /Smeimosa T.1O.,
ConosneBa H./I., SIkoBneB A.B. - Durensc : M3a-8o OTU (pumman) CI'TY umenu
I"arapuna }0.A., 2022. - 60 c. (3,75 meu. 1.). - ISBN 978-5-9907993-2-5 (Tupax
30 9K3. ).
11.2 /lonoJHUTENbHbIE U3AAHUS



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, Mexesuu, K. B. MeTonbl KOHTpOJISI TrajJbBaHUYECKUX IOKPBITUN :
npaktukyM / Mexeuu K. B. , bepesun H. b. - Kazans : KHUTY, 2018. - 88 c. -
ISBN 978 5-7882-2468-8. - Tekcr: »snextponusid // DbC "KoncynbTaHt
CTyJieHTa": [caiiT]. URL.:
https://www.studentlibrary.ru/book/ ISBN9785788224688 html (maTa oOpareHus:
18.06.2023). - Pexxum I0CTYyIIA: 10 MTOAIMHKCKE.

S. Connuen, FO. II. CnenuanbHble Martepuanabl B MalIMHOCTPOCHUH:
yuebnuk / FO. I1. Connues, E. U. [psxun, B. YO. [Tunpaitnen. — 2-e uzf., ucmp. u
nom. — Cankt-IlerepOypr: Jlanp, 2019. — 664 c. — ISBN 978-5-8114-3921-8. —
Texcr : anexTponssli // Jlanb : anekTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/118630 (mara oOpamenus: 18.06.2023). — Pexum
JIOCTyMa: JIJIsl aBTOPH3. TOJIh30BaTEINCH.

6. MexeBuny, XK.b. DeKTpoXuMUUYeCKue KPUTEPUU U CIIOCOOBI 3aIUThI
OT KOPPO3HH TEXHUYECKUX MATEPUAJIOB U KOHCTPYKIUH: y4eOHO — METOJIMYECKOE
nocobue /K.B. Mexesuu. O.U. I'puropseBa — Kazans: KHUTY, 2018. — 200 c. -
ISBN 987-5-7882 — 2598 — 2. — Tekct: snekrponssii // DbC «KoHcynbTant
CTyACHTa»: [calT].

URL.: https://www.studentlibrary.ru/book/ISBN9785788225982.html -(maTa
oOpamenus: 18.06.2023). pexxum IOCTyIIA: MO MOJIUCKE
1. KaiimpukoB, P. A. DIEKTpOXMMHYECKHME METOJbl  OILICHKH

KOPPO3MOHHOM  CTOMKOCTHM  MHOTOCJIOMHBIX  TAJIbBAHWYECKUX  MOKPBITHM:
moHorpadus / P. A. Kaiigpukos, C. C. Bunorpanosa, b. JI. )KypasneB. — Ka3zaup
: KazaHckuil HalMOHANBHBIN UCCIIEIOBATEIBCKAN TEXHOJIOTHYECKU YHUBEPCHUTET,
2010. — 141 c. — ISBN 2227-8397. — TekcT: 3JMeKTPOHHBIA // DIESKTPOHHO-
OubIMoTEeUHAasI cucrema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/64046.html  (mara oOpamenus: 18.06.2023). —
PexxuMm nocryma: st aBTOpU3Up. MOJIb30BATENIEN

8. [lImak, N.E. XuMudeckne UCTOYHUKH TOKa: yueOHOe rmocobue/
N.E. llInak, A.M. Muxaiinoa, H.B. Apxunosa; CapaTtoBckuii roc. Te€XH. yH-
T. — CaparoB: CI'TVY, 2003. — 98 c. Dx3emiuisipoB Bcero: 14

Q. CepOunoBckuii, M. FO. JIuTHeBbie MCTOUHUKU TOKA: KOHCTPYKIIUH,
AJIEKTPO/Ibl, MaTepUaIbl, CIOCOObI U3rOTOBJIEHUS U YCTPONCTBA I U3TOTOBJICHUS
annekTposoB: MoHorpadus / M. F0. Cepbunosckuii. - PoctoB H//] : Y3a-Bo Pocr.
yH-Ta, 2001. - 155 c. Dx3emuisipoB Beero: 14

10. Macnos, A. B. IlpakTudyeckoe pyKOBOACTBO K PEIICHHUIO 3ajad IO
TEXHOJIOTUH 3IEKTPOXUMUYECKON 00pabOTKH MaTepUasoB: Y4eOHO-METOANYECKOE

nocoobue / A. B. Macnos, B. 0. Ilupses. — Jluneux : Jlunemnkuii
rocyapcTBeHHbI TexHuueckuit yausepcutet, 9bC ACB, 2013. — 60 c. — ISBN
978-5-88247-623-5. — Tekct : 3JEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEYHAs
cucrema IPR BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/22910.html
(mata oOpamenus: 18.06.2023). — Pexum goctyma: Ui aBTOPHU3UD.
II0JIb30BATEIIEH

11.3. Meroanueckue yKazaHusi
11. Henyiikuna, I'.B., 3akupoBa C.M. IlpukiagHas 3JI€KTPOXUMHUSL.
Metoauueckne ykKazaHusi K BBIIOJHEHUIO Ja0OpaToOpHBIX pabOT 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

«ONEKTPOXUMHUYECKHE TEXHOJIOTUU Uil CTylaeHToB HampasieHus 18.03.01
(240100.62) —  Xwumuueckas  TexHosorus,  npoduab  «TexHoaorus
ANEKTPOXUMHUECKUX TMPOU3BOACTBY. — OHreibc: uszn-Bo OTU (pumman) CI'TY
UMEHHU ["arapuna I0.A., 2019. — 51 c. — URL
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008&tip=6 (mata
obpamenus: 30.06.2021). Pexxum noctyna: Jjis aBTOPU30BaHHBIX TOJIb30BaTEICH
12.  SmemvoBa, TUIO. KommnosuiMoHHBIE — 3IEKTPOXUMHYECKUE — TIOKPBITHS:
METOIIMYECKHE YKazaHus K JlabopartopHbiM pabotam 1o Kypcam "TIpropurerHbie

ANIEKTPOXUMHUYECKHE — TexHosoruu'', '"TeopeThdeckue OCHOBBbI — ANEKTPOXMMHUYECKOTO
OCKIICHHSI METAUIOB U CIUIABOB" uisl CTyzeHTOB HarparieHust 18.04.01 - Xumryeckas
TEXHOJIOTWS,  "ONeKTpoXxumuueckre  TexHojormu'', "MeTompl — HMCCIENOBaHUS B

anekTpoxuMun'' 151 cTyieHToB Hanpasiienus 18.03.01 - Xumumdeckast TexHosnorust, "OCHOBbBI
ANMEKTPOXUMHUYECKOM ~ TEXHOJOTMK' Uil CTyAeHTOB  Hampasienws  22.03.01 -
MarepuanoBenenuie u TexHonorus marepuasion /Smemosa T.HO., ConosseBa H.JL. - DHrensc
: M3n-8o OTU (purman) CI'TY umenn ["arapuna FO.A., 2022. - 20 c. (1,25 neu.t.) (Tupax 30
9K3. ).

13. Snemvona, T.FHO. JlodazoBoe ocakieHue meTamyia U €ro BIUSHUE Ha
CKOPOCTbh M CBOMCTBA AJIEKTPOOCAKAAEMOTO MOKPHITUS : METOJAMYECKUE YKA3aHUS
K JlabopaTtopHbiM paboram 1o Kypcy "llpuoputerHble SIEKTPOXUMUUYECKUE
texHonoruu", '""TeopeTMyecKkrue OCHOBBI AJIEKTPOXMMHUYECKOTO  OCAXKACHUS
METAJUIOB M CIuiaBoB" st crylaeHTOB HampasiieHus 18.04.01 - Xumwnueckas
TEXHOJIOTHUSA, "'DICKTPOXUMUYECKHE TEXHOJOruu'", "MeTonbl uCCIEeIOBaHUs B

ANEKTpOXUMUHU'", I CcTyneHToB HanpaBieHus 18.03.01 - Xwumuueckas
TexHONOorusA, "OCHOBBI JJIEKTPOXMMHUYECKOW TEXHOJOTMU'" I CTYIAEHTOB
HanpasieHus 22.03.01 - MarepuanoBeaeHue H TEXHOJOTHS MAaTEpUAIOB

/SneimoBa T.FO., ComoBbeBa H.J[. - Durensc : M3g-Bo OTU (pumman) CI'TY
uMmenu ['arapuna 10.A., 2022. - 16 c. (1 neu. 11.) (Tupax 30 2x3. ).

14.  Snemmona, T.HO. KomOuHupoBaHHBIE CIOCOOBI OUYMUCTKH MPOMBIBHBIX
U CTOYHBIX BOJ[ OT 3arps3HSIONIUX KOMIIOHEHTOB : METOAMYECKHE YKa3aHWs K
nabopaTopHoil paboTe 1Mo Kypcam "DKOJIOTMUYECKHEe MPOOJIeMbl XUMHUYECKOU
texHonoruu", "[IpuoputeTHbIe IEKTPOXUMHUUYECKHE TEXHOJOTUU'" IJI CTYJIEHTOB
Hanpasieaus 18.03.01, 18.04.01 - Xumudeckass TEXHOJOTHS, mepepad. W JIOI.
/SneimoBa T.FO., ComoBbeBa H.J[. - DHrenasc : M3g-Bo OTU (pumman) CI'TY
umenu ['arapuna 10.A., 2022. - 12 c. (0,75 neu. i1.) (Tupax 30 5k3. ).

15. CasenneBa E.A. CaMmocTrosiTesibHast paboTa CTYJ€HTOB: METOJUYECKUE
PEeKOMEHJAIMU K  BBIMOJHEHUIO  CAMOCTOSITEIBHOM  pabOThl  CTYJICHTOB,
oOyyaromuxcsl Mo HanpapjieHussM nmoAroroBku 18.03.01 Xumudeckass TEXHOJOTHS
E.A. CaBenneBa, JI.H. Onpmanckas, H./[. ConosseBa, I.1. ®ponosa: - JHresnsc:
N3n-so OTU (dbunman) CI'TY umenu larapuna FO.A., kadenpa «Xumuueckue
texnonorumy», 2021. - 37 c. — URL.:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008&tip=6 (mara
obopamenus: 18.06.2023). Pexxum noctyma: st aBTOPU30BAHHBIX TOJB30BaTENeH

11.4. Ilepuoguyeckne U3TAHUS



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

16. TlanpBanoTexHuka M oOpaboTka moBepxHocTU. U3nmarensctBo OO0
"T'anpBanoTex" Pexxum nocrtyma: https://elibrary.ru/title_about new.asp?id=7759
Hoctynnsie apxussl 2005-2023rr.

17. XKypnan npuxkiagHOW XUMUHU. Pexxum nocrtyma:
https://www.elibrary.ru/contents.asp?titleid=7798  Jocrymnssie apxuBbl 2003 —
2023rr.

18. Kypuan ¢usuueckoir xumuu:- PAH. - M.: Hayka, 1930 - Beixogut
€KEMECSIIHO. - ISSN 0044-4537 Pexum JOCTYTIA:
http://elibrary.ru/contents.asp?titleid=7802 Jloctymusie apxuBbl 2001-2023rT.

19. HM3Bectus BhicunX yueOHbIX 3aBefeHuil. Cepus XuUMusa U XUMHUECKas
TexHonorus. Pexum moctyma: https://elibrary.ru/contents.asp?issueid=942222
JHoctymubie apxusbl 2000-2023rr.

20.  DnexkTpoxumus Pexum J0CTyIa:
https://elibrary.ru/title_about_new.asp?id=8297 Jloctymubie apxussl 2000-2020rT.
21.  DNeKTpoXUMHYECKasI JHEPreTHKA Pexxum JOCTYTA:

https://elibrary.ru/title_about_new.asp?id=8296 Jloctymnubie apxusbl 2007-2023rT.

11.5. HopMmaTHBHO-NIPaBOBbI€ AKTHI U HHbIE MPABOBbIE JOKYMEHTbI

He UCNOIb3YIOMCA

11.6 IlepeyeHb 31eKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB

22. Y4eOHO-MeTOoIMUECKHEe MaTepHuabl o JTUCIUTIITUHE
«DIEKTPOXUMUYECKUE TEXHOJOTHUUY» (IJIEKTPOHHBIM 00pa30BaTelbHBIA pecypc
pasmemien B HMOC OTU (bunmuan) CI'TY wumenun Tarapuna HO.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008 Poccuiickoe oOmiecTBo
raJjbBaHOTEXHUKOB U CIELUAIMCTOB B 001acTH 00pabOTKM MOBEPXHOCTU. Pexum
nocryma: http://www.galvanicrus.ru/

22. Xumudeckuii karajor. Pexxum nocryma: http://www.ximicat.com

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

24. 3aBoj TrajJbBaHUYECKHX IMOKPBITHH M MeTamioo0paboTku. Pexum
noctyma: https://zctc.ru/catalog/galvanica%202

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

11.7 DneKTPOHHO-0UOINOTEYHbIEe CHCTEMBI
1. «OBC IPRbooks»,

2. «OBC elibrary»
3. ObC «kKOHCVYJIbTAHT CTYAEHTA

11.8. IleuaTHbIe ¥ JIEKTPOHHbIE 00pPa30oBaTe/ibHbIE pecypchbl B (hopMax,
aJaNTHPOBAHHBLIX VI CTYJE€HTOB ¢ OIPAHMYEHHBIMHM BO3MOKHOCTSAMH
3/10POBbS (IJIsl TPYII U MOTOKOB C TAKUMM CTYJI€HTAMH)

1. ApantupoBanHas Bepcus HOb, nng ucnonb3oBaHud HHBaIWIAMU M
JIMIIAMU C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI

Obyuarowuecs u3z uucia uneanuoos u auy ¢ OB3 obecneuenvl neuamuvivu u
(unu)  INEKMPOHHLIMU  00OpazosamelbHbiMU  pecypcamu 6  ¢hopmax,
a0anmupoBanHbIX K 02PAHUYEHUIM UX 300PO8bS.


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. NudopManuOHHO-CIIPABOYHbIE CHUCTEMbl M MNPOo¢eCcCHOHAIbHbIE
0a3bpl JaHHLIX

OOGyuaronuMcst obecrieueH A0CTyM (yIalleHHBIM JOCTYI), B TOM 4YHCIIE B
cily4ae IPUMEHEHUS AIEKTPOHHOTO 00yUYeHHUs, TUCTAaHIIMOHHBIX 00pa30BaTelIbHbIX
TEXHOJIOTHM, K COBpPEeMEHHBbIM MpodecCUOHATBHBIM 0a3aM  JaHHBIX U
MH(OPMAIMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

1. CnpaBouHas cucrema «Koncynprant [1mocy.

2. bubmmorexa MI'Y um M.B.JlomonocoBa. Xumuueckuii ¢hakyapteT MI'Y
Www.chem.msu.su

3. Poccuiickas nannonanbHas oundmuoreka (PHB) www. nlr.ru

12.2 IlepeyeHs npodeccHOHATBLHBIX 023 TAHHBIX

12.3 [IporpammHoe obecnevyeHue

OOpa3oBarenbHbIM IpoliecC MO AUCHUILNIMHE OOEecreueH HEOOXOAUMbBIM
KOMIUIEKTOM JIMLIEH3UOHHOTO U CBOOOJHO pacnpoCTPaHSEMOro IMPOrpaMMHOTO
obecrieueHus, B TOM YHCJIE€ OTCYECTBEHHOIO IPOU3BOJACTBA  (MOJUICKUT
OOHOBJICHUIO MPU HEOOXOIUMOCTH).

1) JIuneH3nOHHOE MPOTPpaMMHOE 00eCIIeYCHNE

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

Kaxnprii  oOyuarommiics B  TEUYEHHE BCEero mnepuoia OOydeHHUs
o0ecrieunBaeTCs MHAWBHUIYaTbHBIM HEOTPAHMYEHHBIM JOCTYIIOM K DJIEKTPOHHO-
OMOMMOTEYHOM CHUCTEME M DJIEKTPOHHON HMH(pOpMaMOHHO-00pa30BaTeIbHON
cpene.

13. MaTepuaibHO-TEXHUYECKOE o0ecriedeHmne
JlexuroHHbIe, JTA0OpATOPHBIC 3aHATHUS M KOJUIOKBUYMBI TPOBOMISTCS B
yueOHou  aymutopuu 304, wumMmeromed — CHeNMaTM3UpPOBAHHYIO  MeOelb,
MyJIbTHMemHiiHOe oOopymoBaHue. Iltomans maGopatopun — 60 ™m°. s
POBEJCHUS TaO0OPATOPHOTO MPAKTHUKYMA HUCIIOJIb3YETCsl 000pyI0BaHHE:

Ucrounuk nuranus HY-1505D,

HY-1502C

Bonbsramnepmerpsl

KonoxonpHast BaHHA, TaTbBaHUYECKHE BAaHHBI
Tonmmuomep TT-210

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

ITorenmnnocrar P-8

ITorenmnuocratr P-8S

[kad BBITSHKHON



[IB-202-KHO

Becwl ananutudeckue, snekrponnsie BK-600
dotomeTp ¢otornekrpuueckuiit KOK-3-01
YerpoiictBo 3apsaHoe « QJIEKTPOHUKA»

BroimonHenne camMoCTOSTENbHOW pabOThl  CTYAEHTOB  OOECIIEUYMBACTCS
HaJIM4YMEM Y4YeOHOW, CIPaBOYHOM JIMUTEpPATyphbl, NEPUOJUYECKUX U3JaHUN B
oubnmuorexke OTU (dumman) CI'TY mmenm [arapumna HO.A., ucmonp3oBaHueM
ANEeKTpoHHOM Oubnuorexkn BY3a, snekTpoHHOM HHPOPMAIMOHHOW Cpeabl.
CtyneHTbl MOTYT BOCIOJB30BAaThCSl  KOMIbIOTEpaMH B  OUOJIMOTEKE, B
BBIYHCIIUTENLHOM 3ajie Kadenpsl TexHu4Yeckor (u3mku, B JabopaTtopun Kadeapbl
TOII, cobcTBeHHBIMU KOMIIbIOTEpaMH. KoMIbIOTEphl HUMEIOT JUIIEH3MOHHOE
pOrpaMMHOE 0OECIICUCHHE.

IIporpammuoe oGecneuyenme. OnepannonHas cuctema Windows XP. Ilaker
nporpamm Microsoft Office 2007/2003, Microsoft Office 2010.

Pabouyto nmporpammy cocraBuit: noueHTt kapeapsl TOXII k.1.H. Anbimosa T.1O.

«18»urons 2023 1.

14. JlonosiHeHHsI U U3MEeHEHUsI B pado4eil mporpamme

PabGouasi nporpamma nepecMoTpeHa Ha 3acelaHuM Kadeapbl
« » 202 roJa, NpoTokos Ne

3aB. kadeapoit / /

BHeceHHbIe n3MEHEHNS yTBEPKAECHBI HA 3aceqannn Y MK
« » 202  rona, mpoTtokoia Ne
[Ipencenarens YMK uncTHUTYyTA /

~




