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Pabouas nporpamma no nucuuruinie b.1.1.39 «DNEKTPOXUMHUUYECKHUE
TeXHoJIorTun»HanpaBiaeHus: noArotoBku 18.03.01 «Xumuyeckas TEXHOJIOTHUS,
npoduiib «TexHONMOruss XUMHYECKUX U HEPTEra3oBbIX MPOU3BOJICTBY COCTABJICHA
B COOTBeTCTBUM C  TpeOoBaHusiMu  DefepalibHOrO  roCYJapCTBEHHOTO
oOpa3zoBaTeapHOTO CcTaHaapta Beicmiero ooOpazoBanus 18.03.01 «Xumuyeckas
TEXHOJIOTHS», YTBEPKJACHHBIM NpukazoM MunoopHayku Poccum ot 07.08.2020
Nel0.

Pabouas nporpamma:

o0Cy:KIeHa M PeKOMEHI0BaHa K YTBEPXKICHUIO peuieHueM Kadeapsl
«TexHonoruss u OOOpyIOBaHHME XUMHYECKHX, He(TEra3oBbIX M MHILEBHIX
pou3BoACTB» OT «11» anpens 2025 r., mporokoi Ne 9.

3aeayrommii kadeapoit TOXII M /NleBxuna H.JL./

ono0pena Ha 3acenanuu Y MKH ot «16» anpens 2025 r., npotokosn Ne4.

IMpencenarens YMKH Idrsino /JleBkuna H.JL./



1. Heau 1 3a7a4u TUCHUILIHHBI

[enbro ocBoeHus auctMIUIAEGI b.1.2.9 «DnekTpoxumMudeckue TeXHOJIOTHI
ABJIIETCSI M3YYEHUE CTYACHTaMHU DSJIEKTPOJHBIX IIPOLIECCOB, OCHOB TEXHOJOTHH
IPUKIAAHOW  DJEKTPOXMMMM:  HAHECEHHWE  TaJbBaHWYECKHX  IOKPBITHH;
IIPOU3BOCTBO U AKCIUTyaTallMsl XUMUYECKUX UCTOUYHUKOB ToKa (XUT).

3ajaun u3y4eHus AUCLUIUIMHBI SBISIOTCS:

— H3ydeHHe TEOPETUYECKHX OCHOB LEJIEBBIX W MOOOYHBIX 3JIEKTPOJHBIX
IIPOLIECCOB, IPUMEHSIEMBIX B JIEKTPOXUMHUYECKUX TEXHOJIOTUSX.

— OcCBOEHHME B3aMMOCBS3€d MEXKIY TEXHOJOTMYECKUMHU IapaMeTpamH BEIACHUS
Ipolecca ¥ Ka4eCTBOM II0JIy4aeMOro IPOIYKTa, a TAKKE SKCIUTyaTallHOHHBIMU
XapaKTepUCTUKAMU U IIPOU3BOIUTEIILHOCTBIO o0opynoBaHus
IEKTPOXUMUYECKUX TEXHOJIOTHUM.

— [lonmyuyenune 3HaHMii 00 OCHOBax 3JIEKTPOXUMHUYECKOIO (OpMHUPOBAHUS
MOKPBITUM, TIOJIYYEHHE COEAWHEHWA W  METAUIOB, MPOU3BOACTBA U
skcruryatauuu XMUT.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
JlucuuiuinHa ~ «ONEKTPOXUMUYECKUE  TEXHOJOTMMW»  OTHOCHUTCA K
oOsi3arenbHON yacTu broka 1 «/lucuumninnel (MOAYIN)».

3. TpeOoBaHus K pe3yJbTaTaM O0CBOEHUSI 1M CHMIJIMHbI

W3ydyeHne JUCHUIUIMHBI HaIpaBleHO Ha (OopMHpOBaHUE ClEIYyIOIIEH
KOMIETEHIINH:

OIIK-5 - Crnioco0GeH OCymIecTBIATh IKCIIEPUMEHTATbHBIC HCCICIOBAHUS U
UCTIBITAHUS IO 33JaHHOW METOAHKE, MPOBOAWTH HAOIIOJEHUS W HU3MEPEHUs C
YYEHOM TpeOOBaHUU TEXHUKHU O€30MaCHOCTH, 00padaThiBaTh U UHTEPIPETUPOBATH
PE3YNbTATHI.



[lepeuenp mIaHUpPyEeMBIX pe3yabTaTOB OOyYEHHUS MO JIUCIUILIMHE,
COOTHCCCHHBIX C IINIAaHUPYCMBIMH pPE3yJIbTaTaMHU OCBOCHUA O6pa3OBaTeHBHOﬁ
IPOTrpaMMBbl

Kon u naumenoBanue Kon u HanmenoBaHue HaumenoBanue nokasaress
KOMITETCHITHH WHUKATOPA TOCTHKEHUS OIICHUBAHWSI
(pe3yabTaT OCBOCHHMS) KOMITCTCHITUH (COCTaBIISIOIICH (pe3ynpTaTa 00ydeHus 1o
KOMIIETEHIINH) JUCIUIUINHE)
OIIK-5 - Croco6en NJI-20mk-5 Croco0eH | 5par . HAY4HbIE  OCHOBBI
OCYILCCTBIIATD OCYLICCTBIIITH BBIOOpa KOMITIOHEHTHOTO COCTaBa
JKCIIEPUMEHTAJIbHBIE 9KCIIEPUMEHTAIIbHBIC YIEKTPOITHTOB, yeoBHii
UCCIICIOBAaHUS U WCCIICIOBaHMS, HWCIBITAHHUS 10

UCIIBITAHUS 110
3aJaHHON METOIHKE,
IIPOBOIMTH
HaOJII0ICHUS 1
U3MEPEHUS C YUCHOM
TpeOOBaHUMN TEXHUKHU
0€30I1aCHOCTH,
o0OpabarbIBaTh U
HHTEPIPETHPOBATH
PE3YIIBTATHI

HU3Y4YCHUIO B3aMMOCBA3H MCEXIY
TCXHOJIOTMYCCKUMU
ImapamMeTpaMu BCACHHUA ITPOLCCCa

M KA4eCTBOM  TIOJy4aeMOro
NPOAYKTa,  HHTEPIPETUPOBATH
MoJIydaeMble JTaHHBIC, a TaKkKe
MIPOBOJTUTH aHamu3
IKCILTyaTaIMOHHBIX
XapaKTEPUCTHK u
MIPOU3BOIUTEIIBHOCTH
000opyI0BaHUs C  yd4eToMm
TpeOOBaHMIT TEXHUKH
0€30MacHOCTH

OJICKTPOJIM3a M HX BJIHUAHUA Ha

KayeCTBO  DJIEKTPOXHMHUYECKUX
IIOKPBITHI; OCHOBHBIE
TEXHUUYECKNE XAPAaKTEPUCTHKU U
yCIOBUS SKCILTyaTaluu
JJIEKTPOJIN3EPOB;

TOKOOOpa3yrolue peakiuu
OCHOBHBIX  JIEKTPOXUMHUYECKUX

CHUCTEM XUMHNYCCKHUX UCTOYHUKOB
TOKa, OCHOBHBIC XapPaKTCPUCTHUKH
XUMHUYCCKUX NCTOYHHUKOB TOKA.

YMETh: AHAJIM3UPOBATH
B3aMMOCBA3b  TCXHOJIOTHYCCKHUX
IapamMeTpoB mnmponecca n
KadyecCTBa IOJIY4aeMbIX
IMPOAYKTOB; HUCIIOJIb30BaATb
METObI aHaJIn3a KadyeCTBa
IMPOAYKIINH, MMpOBOINUTH

HUCCIICAOBAHNA W aHAJIM3UPOBATH
HX PE3YJIbTATHI C LECJIBIO BBI60p8.
OIITUMAJIBHBIX TCEXHOJIOTHMYCCKHUX
YCHOBI/Iﬁ IMpOBEACHUA IIpoLECCa.

BJIA/IETh: TEOPETUUYECKUMU
OCHOBaMH TEXHOJIOTHYECKOT0
rporecca, MEeTOJaMu
IIPOBEACHUS  UCCIECNOBAHUM U
HCIIBITAHUN Ka4yeCcTBA MPOJYKIIHH
JJIEKTPOXUMHUYECKOU

TEXHOJIOTHH, OCHOBHBIX
XapaKTEPUCTUK XUMUYECKHUX

HMCTOYHUKOB TOKA. OIPEICICHUS
3¢ (HeKTHBHOCTH TpoIlecca..




4. O0beM IUCHUILTHHBI M BUABI y4e0HOH padoThI

ouHasn gpopma odyuenusn

aKaJ.49acoB
Bun yueGHOH nesTenbHOCTH Beero 110 CEMECTpaM
6 cem. 7 ceMm.
1. AynutopHsie 3aHATHS, YaCOB BCETO, B TOM 96 48 48
YqHUCIIe:
* 3aHATHSA JIEKIMOHHOIO THIIA, 32 16 16
* 3aHATHS CEMUHAPCKOTO THUIIA:
MPAKTUYCCKHUE 3aHATUS 32 16 16
n1ab0paTOpHBIC 3aHATHUS 32 16 16
B TOM YHCJIC 3aHATHS B (DOpME MPAKTUICCKON
MOJITOTOBKH B B B
2. CamocTodaTenbHas paboTa CTYJEHTOB, BCETO 120 60 60
— KypcoBas pabota (IIpOeKT) — — —
3.IIpomexxyTouyHasi aTTECTaIUS:
OK3AMEH, 3a4enm ¢ OYEHKOI, 3auem 3a4eT JK3aMeH
O0BeM IUCHUIUIAHEI B 3a4ETHBIX SIUHUALIAX 6 3 3
O0BeM OJUCILUIIIAHEL B aKaJl. yacax 216 108 108

3a0unasn hopma odyuenus

Bun yuebHol gestensHOCTH

3aouHas Gopma oOyueHus (aKas.

94acoB)

3aounas popma
00y4eHus 1o
WH/IMBUIYaJIbHBIM
TJIaHAM B
YCKOPEHHBIE CPOKH
(axaz. yacoB)

10 CeMecTpaM o
Bcero 7 cent 8 cenL Bcero ceMecTpa
: M

1. AynuTopHble 3aHATHS, 28 12 16 - -

4acoB BCEro, B TOM YHUCIIE:

* 3aHATHSA JIEKIIMOHHOI'O THUIIA, 8 4 6 - -

* 3aHATHS] CEMUHAPCKOTO TUTIA! - - - - -

MPAKTUYECKHE 3aHSITHS 10 4 - -

1a00paTOPHBIE 3aHATHUS 4 4 6 - -

B TOM YHCIIE 3aHATHS B (hopme - - -

NPAaKTUYECKON MOATOTOBKU

2. CamocTosTeapHas padoTa 188 96 92 - -

CTYZCHTOB, BCETO

— KypcoBas pabota (IpoeKT) - — - -

— KOHTpOJIbHas paboTa + + + - -

3.IlpomexxyTouHas aTTeCTalus: 3ayer 9K3aMeH | - -

9K3AMEH, 3a4em ¢ OYeHKOIll, 3auem

O0BeM TUCIUIUINHEL B 3a4ETHBIX 6 3 3 - -

€IMHUTIAX

O0BeM TUCIUIUINHEL B aKaJl. 216 108 108 - -

qacax




5. Conpepxanue IMCHUIVIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM €
YKa3aHHeM KOJM4YeCTBa AaKaAeMUYEeCKHUX YaCOB U BUAOB YUeOHBIX 3aHATHI

5.1. Conepskanue TUCUUIJIMHBI

Tema 1. Hcmopus éo3nuxknosenus u pazeumus 2anveanomexuuku ¢ Poccuu:
- uctopus ranpBanoTexHuku B Poccuu B XVIII;

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

Tema2. OcrogHble 3aKOHOMEPHOCIU ITIEKMPOOCAHNCOCHUS MEMATLILOB:

- KaTOJIHBIE W AaHOJHBIC MPOIECCHl OCHOBHBIC W TOOOYHBIC  PEAKIUU TIPH
AIEKTPOOCAXKICHUH METAIIOB. | 3akoH Papanes. Beixoa no TOKy, paBHOBECHBIA U
OCCTOKOBBIM TOTEHIMAJBI, MOJSPU3ALMS, MEepEHANPSHKEHUE, MOJIPU3yeMOCTb.
Pacnpenenenue Toka U MeTajia o MOBEPXHOCTU KaTO/a.

Tema 3. MeToasl MOATOTOBKU IOBEPXHOCTH METAIIIOB IIEPE]l HAHECEHUEM
ITOKPBITUH:

- MexaHn4eckue METOIbl TOATOTOBKH TOBEPXHOCTH.

TpeGoBaHus K KadyecTBYy MOATOTOBKMA TOBEPXHOCTH. MeToabl OICHKU
KauecTBa  MEXaHWYECKOM  moAroToBku  moBepxHocTu.  LllepoxoBarocTh
noBepxHocteit. [llnudoBanue, mosupoBaHWE U TadTOBaHHE W BHOpaIMOHHAS
MOJATOTOBKA IMMOBEPXHOCTH MeTasuia. PaznuyHble BUIBI CTPYHHO - aOpa3svBHBIX
METO/I0B 00pabOTKM MOBEPXHOCTH.

- XUMUYECKHUE U AIEKTPOXUMUYECKUE METOIbI MOATOTOBKH MTOBEPXHOCTH:

(XuMnueckoe 00€3’KUpUBaHUE B OPraHUYECKUX PACTBOPUTENSIX, paCTBOpPAX
mieoued, B~ TEXHUYECKUX  MOIOIIUX  CPEACTBAX.  DJEKTPO-XHUMHUYECKOE
obOe3xupuBanre. HazHaueHne KaToqHOTO U aHOAHOTO 00€3KUPUBAHUS, KaTOHbIE
Y aHOJHBIC MPOLIECCHI;

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

- XUMHYECKOE TpABJICHUE — HA3HAYEHHUE, MPOIECCHl, MPOTEKAIOIINE Ha
MOBEPXHOCTU JIeTaliell MpPU XHUMHUYECKOM TPABIECHUHU; OCOOCHHOCTH TpPaBJICHUS
YTJIEPOAUCTBIX KOPPO3UOHHBIX CTaJIel, YyryHa, LIBETHBIX METAJUIOB U CIUIABOB;
WHTUOUTOPHI TPABICHUS

- DIeKTpOXMMHYECKOE  TpaBJCHHWE - Ha3HAuYeHHWE, OCOOCHHOCTU
AIEKTPOXUMUYECKOTO TpaBieHUsT Ha aHoae W karoge. CocraBel pacTBOPOB U
PEXKUMBI  AJIECKTPOXUMUYECKOTO TpaBjieHus. CHSATHE TPaBWIBHOTO IILIama.
CrneunanbHble CIOCOOBI TPaBICHUS.

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

Tema 4.Texnonocus 31eKkmpoxuMuiecko20 0CaxicoeHuss Memanios.

4.1. DNEeKTPOXUMHUYECKOE HAHECEHUE IIMHKOBBIX U KaIMUEBBIX MOKPBITHI:

OU3NKO-XUMUYECKUEe U  (PUBUKO-MEXaHUUYECKHE CBOWCTBA TOKPBITHIA.
Koppo3noHHass CTOWKOCTh W 3alluTHAas CIMOCOOHOCTh ITMHKOBBIX M KaJMHUEBBIX
MOKPBITHA, 00lacTi mpuMeHeHus. CoCTaBbl AJCKTPOJIUTOB, MPUMEHSEMBIX IS
HAHECEHUS IMHKOBBIX W KAJMHUEBBIX MOKPBHITUH, OCHOBHBIE KOMIIOHEHTHI U
YCJIOBUSL 3JIEKTPOJIN3a; OCHOBHBIE KaTOJHBIE U aHOJHBIE PEaKIUK IPU [TMHKOBAHUU
U KaJIMHPOBAaHUU W3 PA3IUYHBIX COCTABOB 3JIEKTPOIUTOB; BnusHue cocrasa



AIIEKTPOJIUTA M YCIOBUH DSJIEKTPOJIM3a Ha CBOMCTBAa MOKpBITHH. OcoOeHHOCTH
MPOTEKAHHUS AHOJHBIX MPOLECCOB B PA3IUYHBIX DJIEKTPOJUTAX IIMHKOBAHUS.
CpaBHUTEIBHBIE TEXHOJIOTHYECKHE U IKOJIOTUYECKUE XaPAKTEPUCTUKU LIUAHHUTHBIX
1 OeCIIMaHUIHBIX 3JIEKTPOJIMTOB IMHKOBAHUS U KaIMUPOBAHMUSI.

HaBonmopoxxuBanre U BOJOpOJHAsA XPYHKOCTh METala-OCHOBBI U METasuia-
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-MEXaHUYECKHUE CBOMCTBA TOKPBITUH,
o0nacTd TPHUMEHEHHUA. YCIOBUS OJJIEKTPOJIM3a M COCTAaBBbl AJIEKTPOJIUTOB,
OPUMEHSEMBIX JUII HAHECEHUs HUKEJIEBBIX U  KOOAJTbTOBBIX MOKPBITUU.
Oco0OeHHOCTH mpolecca pacTBOPEHUS HUKEIEBBIX aHOAOB. BriusHue cocraBa
JIEKTPOJIUTA W YCIOBHM 3JIEKTPOJIM3a HAa CBOMCTBA NMOKPBHITHHA. CpaBHUTEIBHBIC
TEXHOJIOTHYECKHUE XapaKTEPUCTUKU PA3IUYHBIX 3JIEKTPOJIUTOB HUKEIMPOBAHUS.

4.3. DNeKTpOXUMUYECKOE XPOMUPOBAHUE:

OU3NKO-XUMUYECKHE M  (PU3UKO-MEXAaHUYECKHUE CBOMCTBA XPOMOBBIX
HOKpPBITHM, o0nactu mnpuMeHeHHs. MeXaHu3M 3IIEKTPOOCAXKIEHUS XpoMa.
DONEKTPOOCAXKIACHUE  XpomMa M3  CTaHAAPTHOIO,  CaMOPETYJUPYIOLIErocs,
(TOPUAHOTO M TETPAXPOMATHOTO IIEKTPOIIUTOB. BiusHuUe cocTaBa 3JIeKTPOJIUTOB
M YCIIOBHM DJIEKTpOJM3a HAa CBOWCTBAa NOKpbITHH. lloaroroBka moBepxHOCTH
pa3NUYHBIX METAVIOB W CIUIABOB TIEpE]l HAHECE "HMEM XPOMOBBIX MOKPBHITHM.
Tepmuueckass ¥ MexaHMueckas o0paboTka jeTajeil A0 U TMOCIe HaHECEHUs
XPOMOBBIX MOKPBITHI. OCOOEHHOCTH AaHOJHBIX MPOLECCOB M NPUME HEHUS
pa3NUYHBIX AHOAHBIX MaTepuanoB. [IpUyYMHBI OTCYTCTBHSI pacceuBarOIIEH
CIIOCOOHOCTH  DJIEKTPOJUTOB XpoMmHpoBaHud. (OcoOeHHOCTH 000pyAOBaHUS,
IPUMEHSAEMOTO ISl HAHECEHHSI XPOMOBBIX IOKPBITHH.

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

4.4.91eKTpOXUMUYECKOE OJIOBSIHUPOBAHUE:

Ou3uKo-XxuMU4Yeckue M (U3NKO-MEXaHUYECKUE CBOWCTBA OJIOBSIHHBIX U
CBUHIIOBBIX MOKpBHITUH. OONacTH MPUMEHEHUs OJOBSIHHBIX MOKPHITUNA. COCTaBbI
KHCIIBIX M UIEJOYHBIX JJEKTPOJUTOB M YCIOBUS OCAKIACHUS OJOBSHHBIX
IOKPBITUM. BiMsHME MOHOB 0J10BAa Pa3jIM4yHOM BAJECHTHOCTU B DJICKTPOJIMTAX Ha
KaueCTBO OCAXKJAEMbIX MOKPBITUH. OCOOEHHOCTH AaHOJHBIX IMPOLIECCOB 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
30JI0THIX MOKpeITUNA. OOnacTu MpUMEHEHUs cepeOpsHbIX MOKPHITUH. CocTaBb
AIIEKTPOJIMTOB U YCJOBHS OCAXKIEHUS cepeOpsHbIX MNOKpbITHA. OcoOeHHOCTH
HAaHECEHMsI CepeOpsHBIX TMOKPBITUH HA  AJIEKTPOOTPHUIATENBHBIE METAJLIBL.
CriocoObl  TOJaBICHHUsS] KOHTAKTHOTO BOCCTAaHOBJICHHUS cepedpa M yIydlleHHs
CLEIUICHHS IOKPBITUI C METAINIOM- OCHOBOM. CpaBHUTEIbHBIE TEXHOJIOTHUYECKHUE U



DKOJIOTHYECKUE XAPAKTEPUCTHKU IMMAHUIHBIX M OCCIMAaHUIHBIX DIIEKTPOJIUTOB
cepeOpeHus.

Tema 5. Texnonozus snekmpoxumMuieckoeo 0caxicoeHus Cniasos.

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 HUKETb-00p. XuMHUUeCKUi M (Pa30BBIM COCTaBbBI
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 JJICKTPOJIHM3a Ha XUMHUUYECKHN M (Da30BBIA COCTABBI CILUIABOB M CBONCTBA

ITOKPBITHH.

Tema 6. Onexmpoocasxoenue KOMHOZUYUOHHBIX IIEKMPOXUMUUECKUX
ITOKPBITUI

Tema 7. Hecmayuonapmuwvie pesicumvl snekmponusa. Buowsi, nepcnexmugni
NPUMEHEHUS].

Tema 8. Ocrnognvie ceedenus o XHUT. Kiaccubukanys XUMHYCCKUX
UCTOYHUKOB TOKa. OOJacTu mpuMeHeHus. DekTpoxumuyeckue cuctembl XUT.
OcHoBHbIE  3nekTpuueckue  xapakrtepuctuku  XHUT.  DxcrmyaTanmoHHbIE
napametpel XUT. KonctpyktuBHbie pazHoBugHoctH XUT. KoHcTpykuuun
anektponoB XMUT. CocraB akTUBHOW MacChl JJEKTPOAA, HA3HAYCHHE
koMnoHeHTOB. Cenaparopel XU T. DieKTpoanThI.

Tema 9. Ilepsuunvie XUT. Obaacmu npumereHus. IDNeKMpoXuMuyeckKue
cucmemul nepsuunvix XUT.

Bmopuunvie XUT — axkymynamopul. obwue ceedenusi, I1eKmpoxumuiecKue
U usuUKo-xuMuUyecKue npoyeccol, XapaKmepucmuku, KOHCMpPYKYus. U mexHoi02usl,
ocobennocmu yxooa u axcnayamayuu. Hanpaenenus coeepuiencmeosanue
AKKYMYAAMOPO8.

Tema 10. Jlumuesvie ucmounuxu moxa. JINTHEBBIE HIEMEHTHI: O00JIACTH
IIPUMEHEHUS, KaToabl U dJekTponuThl JIUT, snexkrpoxumuyeckue Ipoueccsl,
KOHCTPYKITUH, XapaKTePUCTUKH. JINTHEBBIE aKKyMYJISTOPHI: 00JIACTH TPUMEHEHUS,
katonbl U 3aeKTpoiauThl JIMT, 0COOEHHOCTH 3JIEKTPOXHMHYECKHUX IPOIECCOB,
KOHCTPYKIIMU, XapaKTEPUCTUKHU



ounasn hopma ooyuenusn

n/a

Bupl 3aHsATHIA, BKITFOYAsi CAMOCTOSTEIBHYIO
paboTy CTyeHTOB (B akaj.yacax)

HaumenoBanue
pazzena, TeMbl
TUCILAIUINHEL

3aHATUA

JJICKIIMOHHOI'O

THIIA

3aHATUS
CEMHUHAPCKOT
o Thmna / u3
HUX B popme
MIPaKTUYECKO
M TIOATOTOBKHU

camoc—
TOSITeNTbHAS
pabora

Kon
WHJUKaTOpa
JIOCTHYKEHUS

KOMIICTCHIIUN

Cemectp 6

Tema 1. Hcropus
BO3HUKHOBEHUS u
pa3BUTHA
rajlbBaHOTEXHUKU B
Poccun.

2

2/-

N/I-20mk-5

Tema 2. OcHOBHBIE
3aKOHOMEPHOCTH
AIEKTPOOCAKICHUS
METAJIIO0B.

2/-

N/I-20mk-5

Tema 3 MeTtop!
IIOJATOTOBKHU

MOBEPXHOCTU METAJJIOB
nepen HaHECEHUEM

ITOKPBITHH.

N/I-20mk-5

Tema 4 TexHonorus
AIEKTPOXUMHUUECKOTO
OCaKJCHHUS METAJIJIOB.
TexHomorus
ANEKTPOXUMHUUYECKOTO
OCaXKJICHUS CIIJIABOB.

10

26/-

60

N/I-20mk-5

7 cemecTp

Tema 5 TexHonorus
ANEKTPOXUMHUYECKOTO
OCaXKICHUS
KOMIIO3UIIMOHHBIX
ANEKTPOXUMHUUECKUX
MTOKPBITHI

12/-

N/I-20mk-5

Hecranuonapheie
pPEXUMBIL  DJIEKTPOJIN3A.
Bunpl,  nmepcrnekTuBbI
IIPUMEHEHUS.

8-

NI-20mk-5




7 | XuMuueckue 2 8/- 20 N JI-2011k-5
UCTOYHUKU TOKa
(XUT),
Pa3HOBUIHOCTH,
NPUHIUITHATIBHOE
YCTPOMCTBO,
XapaKTEPUCTHKH,
KOHCTPYKIIUU
AJIEKTPOJIOB.
8 | IlepBu4HBIC UCTOYHUKH 1 1/- 20 NI-20rmk-5
TOKa, XapaKTEePHUCTUKH,
KOHCTPYKIIUH,
TEXHOJIOTHH
W3TOTOBIICHHSL.
9 | AKKyMYJATOpBI, 1 1/- 20 N-20mk-5
GbyHKIIMOHATBHOE
Ha3HAYCHHE,
XapaKTEPUCTHKH,
KOHCTPYKIIUH,
OCHOBHBIC TEXHOJOTHHU
IPOM3BOJICTBA
10 | JlutueBble HCTOYHUKHU 2 2/- - WJI-20mk-5
TOKA.
Hroro 32 64 120
3a0unasn hopma odyuenus
Bupapl 3aH9THH, BKIIIOYas CAMOCTOSITENbHYO Kon
paloTy CTYJIEHTOB (B aKaJ.Jacax) MHAMKATOpa
HaumenoBanwue 3aHATUS 3aHSATHUS camoc— JIOCTHIKEHUS
paszena, TeMbI JIEKITHOHHOTO CEMHUHAPCKOT | TOSTENbHAS | KOMIIETEHIIMH
Ne JUCITUTUTAHBI TUTIA o Tuma / u3 pabota
n/n HUX B (popme
MPaKTUIECKO
H TTIOATOTOBKH
3aounas / UI1Y 3aoynas / 3aoynas /
Uiy Uiry
Cemectp 7
1. |Tema 1. Hcropus - -/- 10 N-20mx-5
BO3HUKHOBEHUS u
pa3BHUTHSA
rajibBaHOTEXHUKU B
Poccun.
2. |Tema 2. OcHOBHBIC 1 4/- 26 N-20mk-5
3aKOHOMEPHOCTH
AIIEKTPOOCAKICHUS

MCETAJJIOB.




Tema 3 MeTtonanl
MOJATOTOBKH

MMOBEPXHOCTH METAJIIOB
nepen HAHECCHUEM

TTOKPBITHH.

30

NI-20rmk-5

Tema 4 Texnonorus
3JIEKTPOXUMHYECKOTO
OCaXJICHUS METAILJIOB.
TexHoorus
AIEKTPOXUMUUECKOTO
OCaKJIE€HUS CIIJIABOB.

30

N-20omnk-s

Tema S5 TexHonorusa
AIEKTPOXUMHUYECKOTO
OCaKJICHUS
KOMITO3UIIMOHHBIX
ANEKTPOXUMUYECKHUX
MTOKPBITUI

20

N/I-20mk-5

HCCTaI_II/IOHapHHe
PECKUMBI DJICKTPOJIMU3A.
BI/I,I[LI, ICPCIICKTHUBLI
IMPUMCHCHUA.

12

N/I-20mk-5

XuMu4deckue
HWCTOYHUKHU TOKa
(XUT),
Pa3HOBHUIHOCTH,
MPUHITUITHATIEHOE
YCTPOMCTBO,
XapaKTEePUCTHKH,
KOHCTPYKIIUHU
AIEKTPOJOB.

8-

10

N/I-20mk-5

IlepBruHBIE UCTOYHHUKHU
TOKa, XapaKTEPUCTUKH,
KOHCTPYKIUH,
TEXHOJIOTUU
W3TOTOBJICHHSL.

20

NI-20mk-5

AKKyMYJISTOPBI,

G yHKIIMOHAIbHOE
Ha3Ha4YCHHUE,
XapaKTepUCTHKH,
KOHCTPYKIUH,
OCHOBHBIE TEXHOJIOTUU
IIPOU3BOJICTBA

1/-

20

W/I-20mk-5

10

JIuTneBble HUCTOYHUKU
TOKA.

20

N-20nk-s

Hroro

10

18

188




5.2. IlepeyeHb NPAKTHYECKHUX 3aHATHH

No HaumenoBanue HaumenoBanue OO0beM TUCHUIUIMHBI B aKaJl. yacax
/1 paznena, TeMbl MPAKTUYECKOTO 3aHATUS OYHAsl  |[0OYHO-3a04YHAasl| 3aoyHas
JUCITUTUTUHBI dbopma dbopma dbopma
oOyuyenus | oOy4enus/ | oOydeHus /
nuiry Uiy
(npu (npu
Haau4uu) Haau4uu)
1 | Tema 1. Ucropus | [IpoBenenne  cemuHapa
BO3HUKHOBEHHUS U | 10 TEME:
pa3BUTHUS Hcropusi BOSHUKHOBEHHS
raJlbBaHOTEXHUKHU B|H pa3BUTHS 2 -I- /-
Poccun. rajJbBaHOTEXHUKHU B
Poccumn.
2 | Tema 2. OcHoBHble | Pemenue 3aaay no teme:
3aKOHOMEPHOCTH OcHoBHBIE
3IEKTPOOCAKACHUS 3aKOHOMEPHOCTHU 2 -/- 2/-
METaJIIOB. 3IEKTPOOCAKICHUS
METaJUIOB.
3 | Tema 3 Merons! | [IpoBenenue  cemuHapa
MOATOTOBKH 10 TEME:!
MOBEPXHOCTU MeTAIOB | OCHOBHBIE
nepen HAaHECEHUEM | 3aKOHOMEPHOCTH
MTOKPBITUH. 3JIEKTPOOCAXKACHHUS 2 - n
METaJUIOB.
MeTtos! MOJITOTOBKU
MOBEPXHOCTU  METAJLJIOB
nepen HaHEeCEHHUEM
ITOKPBITHH.
4 | Tema 4 Texuonorus | Pemenne  3agau 1o
AIEKTPOXUMUUYECKOTO TEMaM:
OCQKJICHUS METAJIJIOB. lNanpBaHOTEXHUKA.
TexHonorus Pacuer IPOLIECCOB
AIEKTPOXUMUUYECKOTO HaHECECHUs
OCaKJICHHUS CILJIABOB. rajbBaHUYECKUX
MTOKPBITHI:
JUIUTENIBHOCTh Mpolecca,
TOJIIIIMHA MTOKPBITHS,
cuia U IUIOTHOCTh TOKa,
BBIXO]I o TOKY, 10 -/- 2/-
yeJIbHbIN pacxon
AJIEKTPOIHEPTHH, PACXO
aHOJIOB, pacxon
KOMITOHEHTOB
3JEKTPOJIUTA,  TJIOLIAb
ITOBEPXHOCTHU
MOKPBIBAEMBIX  J€TaJICH,
HaIpshKEHUe Ha

raJibBaHMYECKOM BaHHE,
MaJICHUE HANpSHKCHHUS B




IEKTPOIIUTE;
KOJIMYECTBO  JKOYJIEBOM
TEIIOTHI,

BBIJCIISIIOLIENCS pu
HaHECCHUU
raJIbBAaHUYECKOIO
MTOKPBITHS.
MarepuanbHblid u

SHEPreTUYeCKUil pacuer
TEXHOJIOTUM  HAHECEHHs

MOPBITHUA.
Tema 5 TexHonorus | Pemenue 3anad mno
3IEKTPOXUMUUYECKOTO TEMaM:
OCaXJICHUS l'anpBaHOTEXHUKA.
KOMITO3UIIMOHHBIX Pacuer npoueccos
AIEKTPOXUMHUYECKHUX HaHECECHUs
MTOKPBITHI KOMITO3UIIMOHHBIX
AIEKTPOXMUMUIECKUX -/- 2/-
MOKPBITHM:
MarepuanbHbIi 1
SHEPreTUYECKUl pacueT
TEXHOJIOTMH HAHECCHUS
MTOKPBITHS.
Hecraunonaphsie [IpoBenenue cemunapa
PEXKUMBI  DIIEKTPOJIHN3A. | I10 TEME:
Bungl, nepcnekTuBsl | «Hecraunonapusie n 2/-
MIPUMEHEHUS. PEXKUMBI DIIEKTPOITH3A.
Buapl, nepcnekTuBbl
MIPUMEHEHUSL/».
XUMUYECKHe
uctoyHuku Toka (XUT),
Pa3HOBUAHOCTH,
MPUHIIATIAATIEHOE
YCTPOWCTBO, -/- -/-
XapaKTEPUCTHUKH,
KOHCTPYKIIUHU
AIIEKTPOJIOB.
[TepBuunbie ncTOYHUKHM | PacueT anemMeHToB 1
TOKa, XapakTepUCTUKH, | OaTapeit 2IeMEHTOB:
KOHCTPYKIUH, KoahULEeHT
TEXHOJIOTHHU WCIIOb30BaHUS U
W3TOTOBJICHHUS. YACIBHBIA PacXo/T
aKTUBHOI'O BEILIECTBA, -/- 2/-
yACIbHBIC U
JKCIUTyaTallMOHHBIE
XapaKTEPUCTHUKH,
KOJIMYECTBO
JJIEKTPOJINTA.
AKKYMYJSTOpHI, Pacuer akkymynaToposB: i 4
(yHKIIMOHATIbHOE DJIC akkymymsitopa,




Ha3HaAYCHHE,

YACIBHBIC U

XapaKTePUCTHKH, IKCILTyaTaIMOHHBIE
KOHCTPYKIIUH, XapaKTEPUCTHKH,
OCHOBHBIC TEXHOJIOTHH | BHyTPCHHEE
MIPOU3BOJICTBA COIIPOTHBIICHUE
AKKyMYIISTOPA;
KOJIMYECTBO TEIUIOTHI,
BBIICTIUBIIICECS TIPU
paspsizie u 3apsijie
AKKyMYJIATOpPA, KOHEUHAS
TeMIeparypa
aAKKyMYJIIATOPA.
10 | JlutueBble  MCTOYHHMKH - -/- -/
TOKA.
5.4. Ilepedens 1a00paTOPHBIX padoT
Ne HaumenoBanue HanmenoBanue O0bemM TUCHUIUIMHBI B aKaJl. yacax
n/n pasjena, TeMbl nabopaTtopHoit paboThI OYHas OYHO- 3a04Has
JVCIUATUTHHBI ¢bopma 3a049Has dopma
oOyueHus ¢dbopma oOyuenus /
oOydueHus / uiry
121004 (npu
(npu HAIu4uu)
HAau4uu)
1 |Tema 1. HUcropus
BO3HHUKHOBCHUS u
pa3BUTHUS 5 n n
TaTbBAHOTCXHUKH B
Poccun.
2 | Tema 2. OcHoBHuble | Onpenenenue
3aKOHOMEPHOCTH pacceunBaromien
ANEKTPOOCAKACHUS CIIOCOOHOCTH 2 -/- 2/-
METaJUIOB. raJIbBAHMYECKUX BaHH
3 | Tema 3 Merousr
MOATOTOBKH
MTOBEPXHOCTH 5 - -
METAJIJIOB Mepe
HaHECCHHEM
ITOKPBITUH.
4 | Tema 4 Texuonorus | OnpenencHue BBIXOJ/Ia
ANEKTPOXUMHUYECKOTO | METaJlla 0 TOKY M pacxoia
OCaKIICHHSI METAJUIOB. | 0 DJIEKTPO’HEPTHU  HA
Texnonorus EAMHUILY MAacChI 10 - 9)-
ANEKTPOXMMUYECKOTO | BBIACISIONIETOCS MeTaia

OCaXXIACHU CIIJIaBOB.

Bnusnane cocTaBa
BJIEKTPOJIUTa Ha KadyeCTBO
LIMHKOBBIX MTOKPBITUI




DIIEKTPOIUTHYECKOE

MOJTyYeHHE MEJIHOTO
MOPOIIIKa
DIEKTPOXUMHUYECKOE
MOJIUPOBAHHE MEJIHBIX,

JATYHHBIX WU  CTaJbHBIX
U3 IETIUH.

Tema 5 Texuomorus | KoMmo3umuoHHBIS

AJIEKTPOXUMHUUYECKOTO | DJICKTPOXUMUYECKUE

OCaXKICHUS MTOKPBITHUS

KOMITO3ULIMOHHBIX 4 - 2/-
ANMEKTPOXUMHUYECKUX

MOKPBITHI

Hecrannonapusie HecrannonapHbie peKuMBI

PEKHUMBI 3JIEKTPOJIIU3A. | DJICKTPOJIN3A.

Bunapl, mepcrieKTUBBI 4 - 2/-
MIPUMCHCHHSI.

[lepBuunbie Onpenenenue

HCTOYHUKHU TOKa, | XapaKTePUCTUK

XapaKTePUCTHKH, MapraHIeBO-IIMHKOBOTO 4 - 9)-
KOHCTPYKIIUH, JJIEMEHTA.

TEXHOJIOTHH

HU3TOTOBJICHUS.

AKKYyMYISITOPBI, OmnpeneneHne HEKOTOPBIX

(GyHKIIMOHATBHOE XapaKTePUCTHK HUKEIb-

Ha3HauYEHMHE, KaJIMHEBOTO aKKyMYJISITOpA.

XapaKTEePUCTHKH, 4 -/- -/-
KOHCTPYKIIUH,

OCHOBHBIEC TEXHOJIOTHUH

TIPOU3BOJICTBA

Hroro 32 -/- 10




5.5. 3agaHus 151 CAMOCTOATEJIbHOM Pa0dOTHI CTYICHTOB

Ne Haumenosanue 3agaHud, BONPOCHI, JJIsI O0BeM QUCIUIUINHEL B
/1 paszzena, TeMbl CaMOCTOSITEIILHOTO H3y4eHUS aKaJ. Jacax
JUCIUTIAHBI (3amanust) OYHasl | OYHO- |3a04YHas
dopMm | 3aouHas | dopma
a dbopma | oOydeH
o0yu | oOydeHu ust
eHUS o / UIY
/ UITY
HcToprst BOBHUKHOBEHUS M Pa3BUTHS -/- -/- 10/-
rajabBaHOTEXHUKH B Poccun:
Tema 1. Mcropus
- HCTOpUS TalIbBaHOTEXHUKH B Poccun
BO3HUKHOBEHUS U i
B XVIII;
pa3BHUTHSA
- HCTOpUS TalIbBaHOTEXHUKH B Poccun
raJIbBAHOTEXHUKH B
B XIX Beke;
Poccun.
-MECTO raJlbBaHOTEXHHUKHU B
COBPEMEHHOU MPOMBITINICHHOCTH.
OCHOBHBIC 3aKOHOMEPHOCTH -/- -/- 26/-
ANEKTPOOCAKACHUS METAILIIOB:
- KaTOJIHBIC ¥ AaHOHBIC TIPOIECCHI
Tema 2. OCHOBHBIE | OCHOBHBIE M TIOOOYHBIE pPEAKLIUU MPU
3aKOHOMEPHOCTH | 3JICKTPOOCAKICHUH METaIOB. | 3aKoH
anekTpoocaxaenus | Dapanes. Beixoa mo Toky,
METAJIIOB. PaBHOBECHBIH U OECTOKOBBIN
MOTEHIIUAJIBI, TIOJSPU3AIIHS,
MIePEHAIPSKCHHE, TTOJIIPHU3YEMOCTb.
Pacrnipenenenue Toka 1 MeTasia mo
MMOBEPXHOCTH KaTO/1a.
MeTo b TOATOTOBKH TIOBEPXHOCTH -/- -/- 30/-

Tema 3 Metoapl
MMOJrOTOBKH
MOBEPXHOCTHU
METaJUIOB Tepe/]
HaHECCHUEM
MTOKPBITHH.

METAJIJIOB Mepe/l HAHECEHUEM
MTOKPBITHI:

- MexaHu4eckre METO/IbI MTOITOTOBKH
MTOBEPXHOCTH.

TpeboBanust K Ka4eCTBY HOJTOTOBKU
MIOBEPXHOCTU. METOABI OLIEHKH
KauecTBa MEXaHWYECKOU MOATOTOBKH
nosepxHoctu. lllepoxoBarocTs
noBepxHocTel. [1Inudopanue,
MOJIUPOBAHME U TAITOBAHUE U
BUOpAaIMOHHAs OrOTOBKA
MOBEPXHOCTU MeTasuia. Pa3nuunble
BUJIBI CTPYHHO - a0Opa3HBHBIX METO/IOB
00pabOTKM OBEPXHOCTH.

- XUMHYECKHUE H JIEKTPOXUMUIECCKHE
METObI TOATOTOBKU MTOBEPXHOCTH:
(Xumuueckoe o0e3XxupUBaHUE B
OpPTraHUYECKUX PACTBOPUTEIISX,
pacTBopax LIEeIoYeH, B TEXHUYECKUX
MOIOIIMX CPEACTBAX. DIEKTPO-
XUMHUYECKOE 00€3)KHUpUBAHUE.




Hasnauenue KaToJHOTO U aHOIHOTO
00€3KHUPUBAHHMSI, KATOJHBIE U AHOHBIE
IIPOLIECCHI;

CocTtaBsl pacTBOPOB ISl
IEKTPOXUMHUYECKOTIO 00E3KUPUBAHHUS,
PEXHUMBI KaTOJITHOTO U aHOIHOTO
00e3KupHUBaHUSI.

- XMMHYECKOE TPaBJICHUE —
Ha3HA4YECHUE, TPOLECCHI, IPOTEKAIOIINE
Ha [TIOBEPXHOCTHU JETAJICH IIPU
XMMHUYECKOM TPaBJIIEHUHU; OCOOEHHOCTH
TPaBJICHUS YTJIEPOIUCTHIX
KOPPO3HMOHHBIX CTaJIeH, YyTr'yHa,
LBETHBIX METAJIJIOB U CIUIABOB;
UHTUOUTOPBI TPABICHUS

- DJIEKTPOXUMUYECKOE TPABJICHUE -
Ha3zHaueHue, 0COOEHHOCTH
ANEKTPOXUMUYECKOTO TPABJICHUS Ha
aHoje 1 katojie. CocTaBbl pacCTBOPOB U
PEXRUMBI DJIEKTPOXUMHUYECKOIO
TpasiieHus. CHATHE TPABUIBLHOTO
nuiama. CrieruanbHble CriocoObl
TpaBJICHUS.

- AKTUBaIMs - HA3HAYEHUE, COCTaBBI
PacTBOPOB ISl aKTUBALIMU U PEXKUMBI
rporecca.

Tewma 4
TexHonorus
AJIEKTPOXUMHYEC
KOT'O OCaKJICHHUS
METaJJIOB.
TexHomorus
AJIEKTPOXUMHYEC
KOTO OCaXKICHUS
CIIJIaBOB.

DIEKTPOXUMHUECKOE OCAXIECHHE
ITOKPBITUI METAJIIAMU.
Koppo3snonnas CTOUKOCTh u

3alUTHAs] CIOCOOHOCTh IIUHKOBBIX U
KaJIMMEBBIX MOKPHITUH B Pa3IMYHbBIX
KOPPO3MOHHBIX Cpeaax. BrusHue
cocTaBa KOPPO3MOHHOM Cpeabl Ha
3¢ PeKTUBHOCTH
IPOTHUBOKOPPO3UOHHOM 3aIIUTHI
CTaJIbHBIX J€Tajel KaaMHEBBIMH U
ITUHKOBBIMH MOKPBITHSIMHU.
OJEeKTPOOCAKICHUE IUHKOBBIX U
KaJIMHEBBIX MTOKPBITHN U3 MIETOYHBIX
OecraHuTHBIX JJIEKTPOJIUTOB.
CpaBHHTENBHBIC TEXHOJIOTHUECKUE U
HKOJIOTHYECKUE XapaKTePUCTHKH
MUAaHUTHBIX W OeCIIMaHUIIHBIX
AIIEKTPOJIUTOB METHEHUSI.

OO6nacT NpPUMEHEHUS HUKENS B
KayecTBE  CaMOCTOSITEJIBHOTO U
MIPOMEKYTOYHOTO TTOKPHITHSI.
Ocobennoctu npoiiecca
pacTBOPEHMs] HMKEJEBBIX AHOJOB.
CpaBHHTENbHBIE  TEXHOJIOTUYECKHE
XapaKTePUCTUKU pa3IUYHbIX
HJIEKTPOJIM "TOB HUKEITUPOBAHMUS.

60

30/-




Mexauuzm BJIEKTPOOCAKICHUS
Xpoma. OJIEKTPOOCAXKJIECHUE Xpoma
u3 CTaH " JIapTHOTIO,
CaMOPETYJIMPYIOLIErocs,

bTOpUAHOTO U  TETPaXpOMATHOIO
JJIEKTPOJIUTOB. BriusHue cocrasa
ANEKTPOJIUTOB u YCIIOBHI
3JIEKTPOIN3a Ha CBOWCTBA
XpOo—MOBBIX NOKpbITUH. [logroroBka
[IOBEPXHOCTU pa3IUYHbIX METAJUIOB
U CIUIaBOB Iiepe]] HaHECe HUEM
XPOMOBBIX MOKPBITHH. OCOOEHHOCTH
AQHOJHBIX MIPOLIECCOB npu
XPOMUPOBAHUH. [Ipumenenne
pPa3IMYHBIX AHOJHBIX MaTEpPHUAIOB B
IIPOLIECCE XPOMHUPOBAHHSI.

DNEKTPOOCAKIECHUE TMOKPBITUNA U3
pacTBOPOB Ha OCHOBE COEAWHEHUI
xpoma (III). CocTaBbl 35I€KTPOJIUTOB,
YCIIOBHSI 3JIEKTpPOJIM3a U CBOWCTBA
IIOJIy4a€MBbIX ITOKPBITHIM.

DNEKTPOXUMHUYECKOE
MEIHEHHE:

Du3NKO-XUMHUYECKHE U
($U3UKO-MEXaHUYECKUE CBOMCTBA

nokpelTuii. OOnacTH MpUMEHEHHS
MeIHM B KauecTBE CaMOCTOSATEIbHOIO
u IIPOMEKYTOUYHOTO
raJlbBAHUYECKOT 0 MOKPBITHS.
VYcinoBust 3IIEKTpOIM3a M COCTaBBI
AIIEKTPOJIUTOB, MPUMEHSEMbIX JJIf
HAHECEHMsSI  MEAHBIX  IOKPBITH.
OcoOeHHOCTH HaHECeHHWs] MEIHBIX
MTOKPBITUI Ha
AIIEKTPOOTPUILIATEIbHBIE  METAJLIBL.
Crioco0bl 1Mo/aBIeHNUs KOHTAKTHOTO
BOCCTAHOBJICHHSI MEM U YIIY4ILIEHUS
CUEIUIEHNWS MEJHBIX TIOKPBITHH C
METaJUIOM-OCHOBOM. Binsaue
cOoCcTaBa JJIEKTPOJINTA M YCJIOBUM
BIEKTPOIN3a Ha CBOICTBA
MOKPBITUH. CpaBHUTENBHBIE
TEXHOJIOTUYECKHE M 3KOJOTHYECKHE
XapaKTEePUCTUKA  LUHUAHUJHBIX U
OecLMaHuIHBIX ANIEKTPOJIUTOB
MEIHEHHUS.

DIJIEKTPOOCAXKICHUE HKEIIE3HBIX U
KOOAJIbTOBBIX MOKPBITHIA:
dusuko-xuMuyeckue U (HU3MKO-
MEXaHUYECKHUE CBOMCTBA ITOKPBITHM,
o0rmactTu  NpUMEHEHHs. Y CIIOBUA
AIIEKTPOJIN3A u COCTaBbI




AJIEKTPOJIUTOB, NPHUMEHSIEMBIX IS
HAHECCHMSI KOOAIBTOBBIX MTOKPBITHIA.
Binusgaue cocraBa 3l€KTpOJIUTA H
YCIOBUW DJIEKTPOJIM3a HAa CBOMCTBA
MOKPBITUH.

YcenoBus  anekrpoinsa U
COCTaBbI AJEKTPOJIUTOB,
NPUMEHSAEMbIX  JJIi  HAHECEHUd
JKEJE3HbIX  MOKphITMH.  BinsHue
COCTaBa JJIEKTPOJIUTOB U YCIOBHUU
ANEKTPOJIN3a Ha CBOICTBA
MOKpbITUN. BiusiHue  okucieHus
noHoB xene3a (1) mo xenesza (III) B
o0beMe DJEKTPOJUTa Ha KayecTBO
MOJIy4a€MbIX MTOKPBITHII.

DNEeKTPOXUMHIECKOE
CBUHIICBaHUE:!

DU3UKO-XUMUYECKHE 51
(U3UKO-MEXaHUYECKUE CBOMCTBa
CBUHLIOBBIX IIOKpHITUNA. BrusHue
HMOHOB 0JI0Ba pa3IM4HON
BAJICHTHOCTH B JJIEKTPOJIUTaX Ha
KAa4eCTBO OCaXX/1a€MbIX IIOKPBITHM.

Ob6nactu MIPUMEHEHUS
CBHUHIIOBBIX TOKPBITHA. COCTaBBI
KHUCIIBIX U HIEJIOYHBIX DJIEKTPOJIMTOB
U YCJIOBHSI OCAQXJIEHUS CBUHIIOBBIX

HOKpLITHﬁ. CpaBHI/ITCHBHHe
TCXHOJIOTHYECCKHE H DOKOJIOTHUYCCKUC
XapPaKTCPUCTUKU IICI0OYHEIX,

60popTOPUCTOBOAOPOTHBIX,
ANKWICYNb(QOHATHBIX U JIPYTHX
AJIEKTPOJIUTOB CBUHIICBAHUSI.

DNEKTPOIUTHUECKOE
30JI0YEHHE:

DU3BHKO-XUMUUECKUE u
(bu3UKO-MEXaHUYECKUE CBOMCTBA
30JI0TBIX ~ TOKPBITUH. Ob6nactu
MPUMEHEHUSI 30JIOTHIX TOKPBITHH.
CocTtaBbl 3JIEKTPOIUTOB U YCIOBUSA
OCaXIEHUS  30JIOTBIX  MOKPBITHIA.
BnusHue cocTaBOB 3JEKTPOJIUTOB U
YCIOBUM AJIEKTPOJIM3a Ha CBOMCTBA
MOKPBITH. CpaBHUTENBHBIE
TEXHOJIOTHYECKHUE U DKOJOTHUECKHE
XapaKTEePUCTUKA  LUHUAHUJHBIX U
OecrmaHuIHBIX ANEKTPOIUTOB
30J10YEHMUSL.

DIIEKTPOOCAXKICHUE METAJIIOB
MJIATUHOBOM MOJATPYIIIBI:
duzuko-xuMudyeckue U (HU3HKO-
MEXaHWYECKHE CBOWCTBA, oOO0JacTH




MIPUMEHEHUS IJIaTUHOBBIX,
MaJJIauEBbIX u POIUEBBIX
NOKpbITHL. COCTaBbl 3JIEKTPOJIMTOB
U YCJIOBUS OCQXICHUA METAJUIOB
IJATUHOBOW  Tpymnmbl.  BriusHue
COCTaBOB JJIEKTPOJUTOB U YCIIOBUU
AJIEKTPOJIN3a HAa CBOMCTBA MOKPBITHIA
IJIATUHOMW, MAJUJIAIUEM U POIUEM.

PU3HKO-XUMHUYECKUE u
(bU3HKO-MEXaHUUYECKUE CBOWCTBA U
o0nmacT TNpUMEHEHHs] TMOKPBITUN
CIUJaBaMM Ha OCHOBE MaJUIAJHs.
CocraBbl 3JE€KTPOJIUTOB,
NPUMEHSEMBIX  JUJII ~ HAHECEHHUS
MOKPBITUIM CIUIaBaMU Ha OCHOBE
najyIagus, U yCIOBUS JIEKTPOJIN3a.

Hanecenne rajibBaHUYECKUX
MOKPBHITHM Ha IBETHBIE METAJUIBI U
CILJIaBbI:

OcoGenHoctu MOATOTOBKHU
MOBEPXHOCTHU IBETHBIX METAJUIOB W
CILJIaBOB nepen HaHECEHUEM
Pa3IMYHbIX raJbBaHUYECKUX
MOKPBITHI. TEeXHOJOrMH HaHEeCeHUs
raJbBaHUYECKUX MOKPHITUH Ha IHUHK,
aIFOMUHUM, MarHuid, THTaH nx
CILJIaBBI.

HaBonopaxxuBanue u
BOJIOPOJIHAS. XPYIIKOCTh METAJLJIA!

OCHOBHBIE 3aKOHOMEPHOCTH U
MEXaHU3Mbl HABOJIOPOKMBAaHHUS B

rporecce XAMHUYECKON 51
BHGKTPOXHMHQGCKOfI IIOATrOTOBKHU
IMOBEPXHOCTH, B npolecce
SJICKTPOOCAKICHUA KaJIMHECBbIX,

LMHKOBBIX M XPOMOBBIX MOKPBITHI.
CrocoOsbl MPEeI0TBPAEHUS u
YCTpaHEHUS] BOJOPOAHOM XPYMKOCTH
METaJjlaa-0CHOBEI n MeTajlia-
MOKPBITHSL.

TexHomorus
ANEKTPOXUMHUUECKOTO OCaXKICHUS
CILIaBOB.

CmiaBel Ha OCHOBE MEIH.
Xumuyeckuii U (pa3oBbI COCTaBBI
CIIABOB HAa OCHOBE MEIU, 00JIacTH
MIPUMEHEHUS.
CocraBsl 3JIEKTPOJIUTOB,
NPUMEHSIEMbIX  JUJII ~ HAHECEHHUs
JATYHHBIX U OPOH30BBIX MOKPBITHH,
Y YCJIOBUS BJIEKTPOJIU3a.

CmiaBel Ha OCHOBE IIMHKA.




Koppozunonnas CTOMKOCTh u
3alUTHAs CIIOCOOHOCTh TOKPBITUN
CIUIaBaMH  IUHK-HUKEIb,  LIUHK-
KOOAIbT M IHHMHK-kene3o. OOnactu
MPUMEHEHUS TOKPBITHHA CIJIaBaMu
Ha  ocHoBe 1uHKAa.  CocTaBbl
AIIEKTPOJIUTOB, MPUMEHSIEMbIX IUIf
HAHECCHMsI CIJIABOB HAa  OCHOBE
LMHKA, ¥ YCIIOBUS AJIEKTPOJIN3A.
CmiaBpl Ha  OCHOBE  HHKEJS.
XumMudeckuid U (a30BBIA COCTaBbI
cruaBoB.  OOmactu  IIPUMEHEHHUS
rajibBaHUYeCKUX MOKPBITHI
HUKENEeBbIMH ~ CcIutaBamu. CoCTaBbI
AIIEKTPOJIUTOB, MPUMEHSIEMbIX IJIf
HAHECCHMSI CIITABOB HAa  OCHOBE
HUKETIS, U YCIIOBUS 3JIEKTPOIIU3A.
DIEKTPOXUMHUYECKOE U XUMHUYECKOE
OKpAIIMBaHUE I[BETHBIX METAJIIOB:
XUMUYECKUE U DIIEKTPOXUMHUYECKHE
CIocoObI HaHECEHUS IIBETHBIX
MOKPBITUI Ha MeJlb, HUKEIb, Cepedpo
1 ux croiaBel. COCTaBbl PacTBOPOB U
AIIEKTPOJIUTOB, YCIIOBUS
OKpAIIUBAHUS I[BETHBIX METAIIOB U
CILTaBOB.

JKuakocTHBIE H  Ta30KUIAKOCTHBIC
MOPUCTBIE DIIEKTPOIBI: CTPYKTYpA,
crocob Mojayu peareHra, QpakTopsl,
BIIUSIONINE HA UX paboTy.

Tema 5
TexuHomorus
BJIEKTPOXUMHYEC
KOI'0 OCaKICHUS
KOMITIO3UIIMOHHEI
X
AJIEKTPOXUMHYEC
KHUX ITOKPBITHI

DNEeKTPOTUTHIECKUE
MOKPBITUSL CIUIaBaMM Ha OCHOBE
HUKEJIS:

DU3NKO-XUMUYECKNE "
(bu3nKO-MeXaHUYEeCKHe CBOIICTBa
MOKPBITUM CIUIaBaMHU HAa OCHOBE
HUKEJSA: HUKEIb-UHIUN, HUKEIb-
MOJINO/IEH, HUKEJb-BOJb(dpam,
HUKeNb- ¢ochop U HUKEITb-00p.
XuMuyeckuii U (pa3oBbI COCTaBBI
cruiaBoB.  O6macTv  MPUMEHEHMS

TaJIbBAaHUYECCKUX HOKpBITI/Iﬁ
CIUIaBaMM HA  OCHOBE  HMKEJ.
CocraBsl 3JEKTPOJIUTOB,

NPUMEHSEMbIX  JJii  HAHECEHUsd
CIUIABOB HAa OCHOBE HHUKeNsd, U
yCIIOBUSL  3JIeKTponu3a. BausHue
cocTaBa »JJIEKTPOJUTAa U YCIOBUU
ANEKTPOJM3a HA XUMHYECKUUA U
($a3oBBIi  COCTaBbl  CIUIABOB U
CBOMCTBA MTOKPBITUH.

20/-




6 Tema 6. | DIEeKTpoOocCaxaeHUE 12/-
HecranmoHnapHbpie | KOMITO3UIIMOHHBIX
PEKUMBI AIIEKTPOXUMUYECKUX MTOKPBITUH
AJIEKTPOJIH3A.
Bugrl,
MEPCIEKTUBBI
MIPUMCHCHHSL.
7 Tema 7. XUMHYECKHE  HUCTOYHUKM  TOKa 20 10/-
XUMHYECKHE (XUT), Pa3HOBUIHOCTH,
HUCTOYHUKHU TOKA MPUHIIUITAATHHOE YCTPOMCTBO,
(XHT), XapaKTEPUCTHKH, KOHCTPYKIIUU
Pa3HOBUIHOCTH, AJIEKTPOJIOB.
MPUHIUITHATBHOE
YCTPOWMCTBO,
XapaKTEPUCTHKH,
KOHCTPYKIIUA
AJIEKTPOJIOB.
8 Tema 8. BozayiHo-kucnopoanbie 20 20/-
[TepBuunbIe QJIEKTPOJABI:  MEXAaHHU3M  PEaKIHu
WCTOYHHUKH TOKA, | BOCCTAHOBJICHUS KHCJIOPO/Ia,
XapaKTePUCTHKHU, | KOHCTPYKIIHS u TEXHOJIOTHSI.
KOHCTPYKIIUH, BozayiHo-xkene3Hpie ¥ BO3TYIITHO-
TEXHOJIOTUU [IMHKOBBIC AJIEMEHTHI. MapraHIieBo-
W3TOTOBJICHHSI. MarHHeBbIE DJIEMEHTHI.
9 Tema 9. Hukenb-kene3nbie  aKKyMYJISTOPBI. 20 20/-
AKKYyMYJSTODBI, XTOpHO-IIMHKOBBIE  aKKyMYJSTOPHI.
¢dbyaKMoHansHOE | TBepabie AIEKTPOJIATHI B
Ha3Ha4YeHHeE, XUMHUYECKUX  HCTOYHUKAX  TOKa.
XapakTepucTuku, | CepHO-HATPUEBBIC aKKYMYIISITOPHI.
KOHCTPYKIIUH, KoHCTpyKIIUU 371€KTPOIOB JIUTHEBBIX
OCHOBHBIC HUCTOYHUKOB TOKA.
TEXHOJIOTUHU
TTPOU3BOJICTBA
10 Tema 10. JKuakocTHBIE U Ta30KUIKOCTHEIE 10/-
JlutreBnie MTOPUCTBIC AIEKTPOJIBI: CTPYKTYpa,

HCTOYHHMKH TOKA.

crocob moaayu peareHra, (hakTopsl,
BIIUSIONINE Ha UX PaboTYy.
BozayHo-kucnopoaHbie
AIIEKTPOJIBI: MEXaHU3M PEaKITUU
BOCCTAHOBJICHHSI KUCJIOPOJIA,
KOHCTPYKIHA U TCXHOJIOIUA.
BoznymiHo-kene3Hbie U BO3AYIITHO-
IMHKOBBIE 3JIEMEHTHI. MapraHieBo-
MarHHEeBbIE DJIEMEHTHI.
Hukenb-xene3Hpie akKyMyJISITOPBI.
XJIOPHO-IIUHKOBBIE aKKYMYJISTOPBI.
TBepabie SJTCKTPOIUTHI B
XUMHUYCCKUX UCTOYHHUKAX TOKA.
CepHO-HaTpHUEeBbIC aKKYMYJISITOPEI.




KoHCTpyKIIuu 351€KTPOI0B JINTUEBBIX
HMCTOYHHKOB TOKA.

Hroro 120 - 188

B pesynbraTte OocBOeHUS 3aJaHUIl CAMOCTOATEIbHOW pPaOOTBI CTYIAEHT IOJIKEH YMETh
pelarh 3a/1a4M 10 U3YYEHHBIM TeMaM, MOJTOTOBUTHCS K MPAKTHUECKUM 3aHATHSIM, a TaKkKe K
9K3aMCHY. Ha ocHoBe HU3YUCHHOI'O MaTtcpuala CTYACHT HOOJDKCH BBIIIOJIHUTH ITHCbMCHHBIC
3aJlaHUs B BUJE€ MOJYyJIeH, KaK IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH.

6. PacueTrHo-rpaduueckasi padora
Pacuemno-epagpuueckas paboma ne npedycmompeHna.

7. KypcoBasi pabora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekr
Kypcosoii npoexm ne npedycmompen.

9. KonrpoabHhas pabora

[IpenycMoTpeHsl 2 KOHTPOJIBbHBIE PAOOTHI 10 3A0UHOU hopme 0OVUeHUs]
B 7 U 8 cemecTpax COOTBETCTBEHHO, BKJIIOYAIOIIAsl TEOPETHUECKHE BOMPOCHI U
pacueTHble 3aaayd. OHM BBINIOJIHAETCS B COOTBETCTBUU C Pa3pabOTaHHBIMU
METOJUYECKUMH YKa3aHUSIMH.

10. OueHo4yHbIe CpeACTBA AJsl MPOBeJeHHUS TEKYIIero KOHTPOJISA H
NMPOMeKYTOUYHOI aTTecTauuu

B mporecce ocBoeHusi oOpazoBaTeIbHON MPOrpaMMbl y 00yYarolierocs B
xone wu3ydyeHus muciuiuimHbl b.1.1.39  «DnekTpoXxuMudecKkne TEXHOJIOTHM
JoJKHA chopMupoBaThes o0e-mpodeccuonanbuas kommereHims OIIK-5.

ITon xommerenmuedt OIIK-5 moHumaeTcss  CHOCOOHOCTH OCYIIECTBISATH
AKCIIEPUMEHTAJIbHBIC HCCJICIOBAHUS U WCIBITAHUS MO 3aJaHHOM METOJHKE,
MPOBOAUTL HAOMIOACHUS M U3MEPEHUST C Yy4eTOM TpeOOBaHUN TEXHUKHU
O6e3omacHocTH, 00pabaThiBaTh H  HMHTEPIPETHPOBATH  IKCIIEPUMEHTAILHBIC
pE3YIBTATHI.

Jlns hhopMupoBaHUS TaHHOW KOMIIETCHIIMM HEOOXOIUMBI Oa30BbIe 3HAHUS
byHIaMEHTAIBHBIX Pa3IeIOB XUMHH, (PU3NKH, MATEMATHKH, (U3HUECKON XUMUH,
o0IIIel XUMHYECKOU TEXHOJIOTHH, SJICKTPOXUMUMU.

[Ipouenypa oueHHBaHHWS 3HAHWUM, YMEHWM, HABBIKOB I10 JAUCLMIUIMHE
b.1.1.39  «DnekTpoXMMHUYECKHNE TEXHOJOTUW» BKIIIOYAET YYET YCIEIIHOCTH
BBITIOJIHEHUS JIA0OPATOPHBIX PabOT, CAMOCTOSTENIbHON paboThl, clayy 3adera B 6
CEMECTpe, IK3aMeHa B / ceMecTpe AJisi O4HOU (opMbl 00yUeHus; caady 3a4era B /
CEMECTpe, dK3aMeHa B 8 cemecTpe sl 3a04HOU (POpMBI 00yUEHUS.

JIrobast  nmaboparopHas  paboTa  JOJDKHA  BKJIKOYATh  TIIYOOKYIO
CaMOCTOATENbHYIO0 MPOPAOOTKY TEOPETHUECKOT0 MaTepuaya, U3yudeHHe METOJUK
MIPOBENICHMSI, OCBOCHUE H3MEPHUTENBHBIX CPENCTB, 00pabOTKY W HHTEPIPETAIUIO
AKCHEPUMEHTANbHBIX  JIaHHBIX. [IpUCTYNmUTh K BBHINOJIHEHUIO  CIIEIYIOIIEH




71a00paTOpHOI paboOTHI CTYAEHTY pa3pelIaeTcsi TONbKO MOCJE MOJHOrO OTYETa IO
npenplnymeid  gaboparopHoit  pabote. Illkanma olieHHMBaHUSA — BBIOJIHEHUS
71a00paTopHOIl pabOThl — «3auTEHO / HE 3aYTEHO». «3a4TEHO» 3a JIAOOPaTOPHYIO
paboTy CTaBUTCS B CIy4yae, €CJIM OHA IOJHOCTHIO MPABUJIBHO BBIINOJIHEHA, MPU
3TOM 00y4aroIMMCs TOKa3aHO CBOOOJHOE BJIAJCHUE MAaTEPUAIIOM I10 TUCLUIUIMHE.
«He 3aureHo» craBUTCS B cilyyae, €CiiM pabdoTa BBIOJHEHA HEMPAaBUIBHO, TOTIA
OHa BO3BpallaeTcsi Ha J0pabOTKy U 3aTeéM BHOBb CHAE€TCd Ha IPOBEPKY
IIPEIIOIaBATEIIO.

[Ipn opraHuzanud CaMOCTOSITENBHOW padOThl MO JAHHOW JUCLUIUIMHE
pPEKOMEHYETCs UCIOb30BaTh CleaAylolue ee (GopMbl: MOArOTOBKA M HAIHMCaHUE
pedeparoB, AOKIATI0B, OYEPKOB U IPYTHUX MHUCbMEHHBIX paOOT Ha 3a/laHHBIC TEMBbI;
BBITNIOJIHEHHNE JOMAIIHUX 3alaHUM pa3HOOOPa3HOro XapakTepa: peleHne 3a1ay;
noa00p U W3Y4YEHHUE JINTEPATYyPHBIX HMCTOYHUKOB; MOAOOP WIUIIOCTPATUBHOTO M
OIMCATEIBHOIO0 MaTepuayia 10 OTHCIBHBIM pasienaM Kypca B cetu VHrepHeT;
BBIIIOJIHEHWE WHAMBUAYAJIBHBIX 33JaHUM, HAIpPaBICHHBIX HAa pa3BUTHE Y
CTYJIEHTOB CaMOCTOATEIIBHOCTU U UHULMATHUBBL. HIUBUAYAIBHOE 3alaHUE MOXKET
[oJIy4aTb ~KaK KaXJbld CTYyJEHT, TaK MW 4YacTb CTYACHTOB TpYMIBL.
CamocTosiTenbHast paboTa CUNTAETCs YCIEIIHO BBIIIOJIHEHHOM B CiIy4ae, eciu
npopaboTaH TEOPETUUECKHUI MaTepHrall O KaKIoW TeMe. 3aaHusl COOTBETCTBYIOT
NYHKTY 9 paboueil mporpaMmsl.

B koHue Moxayns oOyyaromuiics TUCBMEHHO OTBEYAaE€T HA TeCTOBbIE
3aJjaHHA, COJACpIKALIUE BONPOCHI IO M3YYEHHOMY Marepuany. OLeHuBaHUE
TECTOBBIX 3aIaHUI MPOBOAMUTCS MO MPUHIUITY «3a4TE€HO / HE 3auTeHO». B KauecTBe
KPUTEPHUEB OLICHWBAHUS HCIOJIB3YETCS KOJMYECTBO NPABUIIBHBIX OTBETOB. [Ipm
orBete Oonee yem Ha 40% BOMPOCOB BBICTABISETCA «3aUTEHO», B Clydae
MEHBIIIETO KOJIMYECTBA MPABUIIBHBIX OTBETOB CTABUTCS «HE 3aYTEHOY.

K 3k3ameny no aucuunianHe oOyJarommecs JOMyCKalTCs MPH:
- IPEOCTaBICHUHN BCEX OTUETOB MO BCEM JITAOOPATOPHBIM paboTaM U 3alIUTE BCEX
3aHATUM;
- CJJTaud BCEX OTYETOB IO BCEM TEMaM CaMOCTOSITENIbHOU pabOThl U X 3aIUTE;
- YCIEUTHOM HAlKMCAHUE TECTOBBIX 3aJaHUIA.
OK3aMeH cAaeTca B YCTHOM Buje Mo Owneram. Ha mnoxaroroBky Owuiera
obOyuaromemycst naercs 40 munyT. OlleHUBaHUE PE3YJbTATOB BHITIOJTHEHUS TECTa
npoBoaUTCA MO S-O0amnpHoM 1mikane. OueHka «2» (HEYAOBJIETBOPUTEIBHHO)
CTaBUTCS TpH MpaBwiibHOM 0TBeTe Ha 0%-35%; orieHka «3» (yIOBJIETBOPUTEIIHHO)
— mpu mpaBwibHOM oTBeTe Ha 40%-65%; oneHka «4» (Xopolio) — TpHu
npaBuibHOM oTBeTe Ha 70%-90% u ouenka «5» (OTIMYHO) — MPHU MPABUIBHOM
orBete Ha 95%-100%. Bompocsl mo Ouneram NpeacTaBlI€Hbl U3 MEPEUHs
«2DK3aMeHalMOHHbIE BONPOCH. OleHuBaHUE MPOBOJUTCS MO S-0aIbHOM 1IKaJe.
OneHka «5» (OTJIIMYHO) CTABUTCS MPU:
- IPABWJILHOM, TIOJIHOM U JIOTHYHO TIOCTPOEHHOM OTBETE,
- YMEHUHU ONEPUPOBATH CIIEUNATbHBIMU TEPMHHAMM,
- HCIIOJIb30BAHUH B OTBETE JOMOJIHUTEIBHOIO MaTepuaa,
Ouenka «4» (XOpoI1I0) Ha SK3aMEHE CTABUTCS MPU:



- IPaBUJIBHOM, TTOJTHOM U JIOTUYHO MTOCTPOCHHOM OTBETE,
- YMEHHUH ONIEPUPOBATH CHELUAIBHBIMU TEPMUHAMM,
- HCII0JIB30BAHUU B OTBETE JOTIOJIHUTEIBHOIO MaTepraa,
HO B OTBETE:
- IMEIOTCS HerpyOble OIMOKY UM HETOYHOCTH;
- BO3MOXHBI 3aTPYJJHEHUS B UCIIOJIb30BAaHUM [TPAKTUUECKOTO MaTepHaa;
- JICJIAl0TCSl HE BIIOJIHE 3aKOHYEHHBIE BBIBOJBI MIIM 0000IIEHUS.
Ouenka «3» (yIOBIETBOPHUTEIBHO) CTABUTCS IPH:
- CXeMaTUYHOM HETIOJIHOM OTBETE;
- HEyMEHHH ONIEPUPOBATH CIIEIUATBHBIMU TEPMUHAMH WU UX HE3HAHUE;
- OTBETE C OJIHOM TpyOOI OMMOKON;
- HEYMEHUW NPHUBOIAUTH MPUMEPHl MPAKTUYECKOTO HCIIONBb30BAHUS HAYYHBIX
3HaHUH.

Crynenu ypoBHe OTnuyuTeNbHbIC MPU3HAKU
OCBOCHHS KOMIICTSHITNH
[Toporosslif ypoBeHb Ha ynoBieTBopUTEIbHOM YpOBHE 3HAET: OCHOBHBIC U TTOOOUYHBIE
(YIOBIETBOPUTEIHHO) AIEKTPOJHBIE TPOLECCHI, COCTaBbl PAacCTBOPOB U AJEKTPOJUTOB;
YCIIOBHS 3JIEKTPOJIN3a U UX BIMSHUE HA KAUECTBO IOJIYy4aeMbIX
ITOKPBITH; TOKOOOpa3ylollue peakluud OCHOBHBIX CHCTEM

XMMHUYECKUX MCTOYHMKOB TOKA; OCHOBHBIE XapaKTEPUCTUKH
XUMHUYECKHX HCTOYHHKOB TOKA.

HepocTraTounoe yMeHue AQHaJIM3UPOBATh B3aMMOCBSI3b
TEXHOJOTMYECKUX  MapamMeTpoB  Ipolecca W KadecTBa
MIOJIy4aeMBIX IPOAYKTOB.

Buaageer: TEXHUKOW M TEXHOJOTHEH OCa)XKJICHUS TaJbBaHUIECKHX
Y XUMUYECKUX MOKPBITUI; METOJAMH aHajM3a COCTaBa U CBOMCTB
MOKPBITHI; METOJIaMH ONPEAECTICHUS OCHOBHBIX XapaKTEPHUCTUK
XUMHUYECKUX UCTOUHHUKOB TOKA.

[TponBunHyTHIN Ha xopoueM ypoBHe 3HaeT: TEXHOJIOTUHU JIEKTPOOCAKICHUS U
(xoporto) XUMHUYECKOTO OCAXKJIEHUSI METAJIJIOB, CILIABOB U
KOMITO3HUITMOHHBIX 3JIEKTPOXUMHUYECKUX TTOKPBITUH; OCHOBHBIC U
1M0OOYHBIE STIEKTPOHBIE TIPOIECCHI, COCTaBbI PACTBOPOB U
AJEKTPOJIUTOB, HAYYHBIN MOAXO/ K COCTaBJIECHUIO COCTaBa
AIIEKTPOJIUTA U BBIOOPA COCTABOB PACTBOPOB, YCIOBHUS
AIEKTPOJIU3a U UX BIUSHHUE Ha KAYE€CTBO MOJYyYa€MbIX MTOKPBITHI;
OCHOBHBIE€ TEXHUYECKUE XaPAKTEPUCTUKU U YCIOBUS
AKCIUTyaTaIuH JICKTPOIU3EPOB; TOKOOOPA3YIOIINE PEaKITUU
OCHOBHBIX CUCTEM XMMUYECKHUX UCTOUHUKOB TOKA; OCHOBHbIE
XapaKTePUCTUKA XUMUYECKUX UCTOYHUKOB TOKA.
JlocTaTo4HO XOpOWIO YMeeT: aHaJM3UpOBaTh B3aWMOCBS3b
TEXHOJOTMYECKUX  MapamMeTpoB  Ipolecca W KadecTBa
MOJIy4aeMbIX MPOAYKTOB; UCIOJIB30BAaTh METO/IbI UCCIIEIOBAHUS U
ONpeAeIeHUs NapaMeTPOB JJIEKTPOXUMHUUYECKUX U XUMHUUYECKUX
MPOLIECCOB; MPOBOJUTH SKCHEPUMEHTHl M aAHAIM3UPOBATh HUX
pe3yNbTaThl C LENIbI0 BHIOOpPA ONTHUMAJbHBIX TEXHOJIOTMYECKUX
YCJIOBU MPOBEACHUS IPOLECCa.
Xopomo BJIageeT: TEXHUKOHM M TEXHOJOTUEH OCaXKICHUS
TAIbBAHUYECKUX M XHUMHUYECKUX TOKPBITUH, O00ECTIeUYUBAIONTUX
HeoOXoauMble  (YHKIMOHAJIbHBIE CBOMCTBA  MOKPHIBAEMBIX




W3AENUI; METOAaMU aHaju3a COCTaBa M CBOWMCTB MOKPBITH;
METOAaMHU HpOBeﬂeHI/IH BKCHepI/IMeHTOB 110 3JI€KTpOXI/IMI/I‘-I€CKOMy
CHHTE3y XMMUYECKUX TIPOIYKTOB M orpeaesieHus 3G HEeKTUBHOCTH
npoliecca; METOJAMH ONPEIETCHUsT OCHOBHBIX XapaKTEPUCTHUK
XMUMHUYECKHX UCTOYHHUKOB TOKA.

[Tpu 3 TOM MMeI0TCs HerpyOble OITMOKH WM HETOYHOCTH.

Bricokmii B coBepuieHcTBE 3HAET: HAYYHBIE OCHOBBI M TEXHOJIOTUU
(oTIM4HO) ANEKTPOOCAKIAEHUS U XUMUYECKOTO OCAXKICHUS METAIIOB,
CILJIAaBOB M KOMITO3UIIMOHHBIX AJIEKTPOXUMUUYECKUX TTOKPBITUH;
OCHOBHBIE U ITOOOYHBIE 3JIEKTPOJIHBIC MTPOLIECCHI, COCTABbI
PacTBOPOB U BJICKTPOJIUTOB, HAYYHBIN MOJXO0] K COCTABICHUIO
COCTaBa 3JIEKTPOJIUTA U BEIOOpA COCTABOB PACTBOPOB, YCIOBUS
AJIEKTPOJIM3a U UX BIUSHUE HA KAUECTBO MOJIy4aeMbIX TOKPBITHIA;
OCHOBHBIC TEXHHUUECKNE XapAKTEPUCTUKHU U YCIOBUS
AKCIUTyaTaIH 3JEKTPOIU3EPOB; TOKOOOPA3YIOIINE PEaKIIuU
OCHOBHBIX CHCTEM XUMHYECCKUX UCTOYHUKOB TOKA, OCHOBHBIC
XapaKTePUCTUKU XUMUYECKUX UCTOYHUKOB TOKA.

YMeer: aHAIU3UPOBATH B3AMMOCBSI3b TEXHOJIOTMYECKHUX
apamMeTpoB MPOLECCa U KaYECTBA MOJIy4aeMbIX ITPOIYKTOB;
HCIIOJIb30BAaTh METO/IbI UCCIICIOBAHUS U ONIPEICTICHUS
MapaMeTPOB JIEKTPOXUMUUYECKUX U XUMUYECKUX MPOIIECCOB;
MPOBOJUTH SKCIIEPUMEHTHI U aHATU3UPOBATh UX PE3YJIbTATHI C
[[EJIbI0 BBIOOpA ONTUMAIbHBIX TEXHOJIOTHUYECKUX YCIOBHIMA
MPOBEJICHUS ITPOIIECCA.

OTJMYHO BJIa/ieeT: TEXHUKONH M TEXHOJIOTHEH OCaKICHUS
raJlbBaHUYECKUX U XUMUYECKUX TTOKPBITUH, 00€CTIEUNBAIOIINX
HeoOXoauMbIe (DYHKITMOHATILHBIE CBOMCTBA MOKPHIBAEMBIX
W3ENUI; METOJJaMH aHaJIM3a COCTaBa U CBOMCTB MOKPBITHIA;
METOJIaMH MPOBEACHUS IKCIIEPUMEHTOB I10 AIEKTPOXUMUYECKOMY
CHUHTE3y XMMUYECKUX TIPOIYKTOB U orpeesieHus 23PGHEeKTUBHOCTH
[poLEecca; METOAAMU ONIPEAEIIEHUS OCHOBHBIX XapaKTEPUCTUK
XUMHUYECKHX UCTOYHHKOB TOKA.

COAEPKXAHHUE U CTPYKTYPA TECTOBBIX MATEPHUAJIOB
Coaep:xaHue TeCTOBbIX MAaTepPUATIOB

1. JommoaHUTE
OcHOBHas KaToJ{Hasl peaKiys B raiIbBAHOTEXHUKE ITO ......

2. lonmoanTe

B raneBannueckoil BaHHe, paboTarolel ¢ paCTBOPUMBIMU aHOJJAMU, OCHOBHOM
peakuuen ABIsAETCA ... ...

3. JlomonuauTte

AHTHUKOpPPO3UOHHAS 00pabOTKa IIMHKOBBIX U KaIMUEBBIX TTOKPHITUH TTPOBOUTCS C
LEJIBIO YCUJICHUH ... ...

4. Pacnionoxute Ha3BaHUs AJIEKTPOIUTOB [IMHKOBAHUSA B MOPSAKE BO3pACTAHUS
IIEpEHANPSKEHUS BBIICIICHUS [IUHKA

1: CynbgaTHBbI 3MEKTPOIUT
3: AMMUaKaTHbIN IEKTPOJIUT




4: llnaHUCTBIN AIEKTPOIUT
2: Cynb(aTHbIH 3JEKTPOIUT € J0OABKON MOBEPXHOCTHO-aKTUBHOI'O BELIECTBA
5. OT™MeThTE NMPaBUIIBHBIN OTBET

DIEKTPOXUMHUUECKOE ITMHKOBOE MOKPBITHE, HAHECEHHOE Ha CTaJbHYIO OCHOBY U3
IIUAHKUCTOTO JICKTPOJIUTA ...

(] moBbIIIae€T TBEPAOCTh

(] mpugaeT MarHUTHBIC CBOMCTBA U3/ICIIHIO

(] BBIMOJHSET 3aMUTHYIO (DYHKIIHIO

[ ] mOBBIIIAET H3HOCOCTOMKOCTh
6. JlomomuauTe
DIEKTPOXUMHUIECKOE KaJIMIEBOE IMTOKPBITHE, HAHECCHHOE Ha U3/IEIHE,
W3TOTOBJICHHOE U3 CTaJIM BBITIONHSACT 3aIIUTHBIC (PYHKITUN TIPH SKCIUTyaTaIllun
U3JICTUA B ... ...
7. JlomonauTe
[IpocThbie KUCIBIE STIEKTPOJIUTHI KAMUPOBAHUS UCIIOJIB3YIOTCS OTPAaHUYEHHO
JUIIb 1711 TOKPBITUS JETaNeH ... ...
8. omomauTe
B cocTaB 31eKTpOIUTOB OJOBIHUPOBAHUSI BBOJUTCS M30BITOK CEPHOM KHUCTOTHI
JUTSL TIPEYTIPEKIACHUS .....
9. lonmonauTe
C nenpro motyueHus 100poKauyeCTBEHHBIN OJIOBSIHHBIX MOKPHITUN B COCTAB
AIIEKTPOJUTOB OJIOBTHUPOBAHUS 00S3aTEIIBHO BBOJIUTCS J00ABKA ... ... ...
10. JlortomHUTE
OnoBO SBIIAETCS AaHOIHBIM IMOKPHITHEM U 3aAITUINACT CTATb MICKTPOXUMUICCKU B

11. Pacnionokute Ha3BaHHBIEC SJIEKTPOJIUTHI OJIOBSIHUPOBAHUS B MOPSIIKE
YMEHBIIICHUS TIEPEHANPSKEHMSI BBIJICTICHUS 0JIOBA
3: CTaHHATHBIN JIEKTPOJIUT
2: cynb(aTHBINA AIEKTPOIUT C T0OABKOW OPraHUIECKOTO TOBEPXHOCTHO-
aAKTUBHOTO BEIIECTBA
1: cynsatHbii 6€3 700aBKH OPraHUYECKOTO TTOBEPXHOCTHO-aKTHBHOTO
BEIIECTBA

12. JlononHUTE

DJIEKTPOXUMHUYECKOE HUKEIEBOE MOKPHITUE HAHOCUTCS Ha TOJICION METHOTO
MOKPBITUS TONIIMHON 25-30 MKM C LENbIO0 CHYXKEHUS ... ...

13. JloromauTE

["anorenn nonsl (Cl-, F-) BBOASATCS B COCTaB AJEKTPOIUTA HUKEITUPOBAHUS C
LEJIBIO ... aHOJOB

14. JlTononHuTE

B Banne HUKCIIMPOBAHUA 6J'I€CT$IIHGG HHUKCJICBOC IMOKPBITUC ITOJIYyIACTCA IIPU
BBCIACHHHU B COCTAB JJICKTPOJIUTA ... ...



15. JlononHuTE

B cocTaB 31eKTpoIuTOB HUKETUPOBAHUS BBOAUTCS OOpHAsi KUCIIOTA,
BBITIOJIHSIONIAs QYHKIHIO ... ...

16. OT™MeThTe NMpaBUILHBINA OTBET

dopmyiia, T0 KOTOPOH pacCUUTHIBACTCS OaaHC HANPSHKCHUS Ha AradparMeHHOM
AIIEKTPOJIN3Epe

0 u,--2Y
nF
L Uan—pe = EA - EK +AU si—te T AU nmadp +AUKOHT +AU 2JI—/10B
L Uan—pe = EA - EK +AU3J’I—T€ +AUK0HT +AU3J’I—}10B
O, - Y
PR+ K+r

17. OT™MeThTe NPaBUIIbHBIN OTBET

dopmya, o KOTOPOH pPacCUUTHIBACTCS OaJlaHC HANIPSIKEHUS HA
6e3auadparMeHHOM SJIEKTPOJIU3epe

AU
H Un=—1p
L Uaﬂ—pe = EA - EK +AU -Te + AU;{Ha(i)p +AU KOHT +AU 31—70B
[ Uan—pe = EA - EK +AU3J‘I—T€ +AUK0HT +AU3J1—ILOB
1 =L
PR+ K+r

18. JloromHuTE

brecTsmiee 6eciopucToe HUKEIEBOE dICKTPOXUMHUUYECKOE TOKPHITHE BBITTOTHSIICT
GyHKIUH ... ... ...

19. JloromHuTe

[TokpbITHE PACKTPOXUMHUYSCKIM HUKEJIEM 10 OTHOIIICHUIO K JKEJIe3y SBIISCTCS ...
20. Jlormogaute

[TokpeITHE PIECKTPOXUMUUYECKUM IIHHKOM TI0 OTHOIIICHHUIO K JKEJIe3y SBIISCTCS ...
21. Jlomoguute

DIEKTPOATHYECKOE JKEJIe3HEHNE TPUMEHSIETCS TIIaBHBIM 00pa30M ISl TIOBBIIICHUS
MMOBEPXHOCTHOM ...

22. Jlonoauute

Bo n3bexanue 3arpsa3HeHHs SJIEKTPOJINTa HUKSIIMPOBAHUS aHOHBIM ITUTAMOM
HUKEJICBBIC aHOIBI 3aKIIIOYAIOT B ...

23. JlonoyHuTE

CynbhaMUHOBE 31EKTPOIUTHI COACPIKAT COJIb HUKEIS CYIb(aMUHOBON KUCIOTHI,
OOpHYIO KUCJIOTY, OPraHUYECKUE U aHTUITUTTUHTOBbIE JOOABKHU U XJIOPUJ HUKEJIS,
KOTOPBIN BBOJATCS I ... ... ...

24. JlonioaHuTe



HpI/I pa60Te BaHHbI HMHKOBAHWA HAa HTMHKOBBIX daHOZAX IMPOTCKACT IPOLCCC UX ...

25. PacnionoxuTe 371eKTPONIUTH XPOMUPOBAHUS B TTOPSIKE BO3PACTaHUS BBIXO/A
I10 TOKY

3: 3501/ CrO; +351/ H,S0,

1: 1501/ CrO; +157/ H,SO
T3 129V

2: 2501/ CrO5 + 2,57/ H,S0,
1 3 a2

26. JlonmoyHuTe
B cocTaBe caMoperyMpyronerocs 3JIeKTPOJIUTa XpOMUPOBAHUS TIPUCYTCTBYET ...

27. PacmionoxuTe 1o cujie BO3ACHCTBUS Ha TIPOIECC XPOMUPOBAHUS CIEIYIOIINE
BU/IbI MIEPEMEILIMBAHMUS:

1: ynpTpa3ByKkoBOE
2. aHOJTHO-CTPYHHOE
3: bapOoTax
28. PacrnoyioxuTe 3JIEKTPOIUTHI XPOMUPOBAHHUS IO BO3PACTAHUIO BBIXO/IA M0 TOKY
1: TeTpaxpoMaTHbII
2: caMOpEeTyIUPYIOIUNCS
3: cynbdaTHBINA - CTaHAAPTHBIN
29. JlonoynHuTe
[Tpu >5eKTpoOCaAKICHUN XPOMOBOTO TIOKPHITHS HA CTATBHBIC JIETAIM B MOMEHT
BKJIFOUEHHUS TpeOyeTcs ... ... JUTS TIONTyYEHUS KAYECTBEHHOTO TTOKPBITHS
30. OT™MeTbTe IPaBUIBHBIA OTBET
KaTomnpli mporiece, CrocoOOCTBYIOIMINN YBEIIMUYCHHUIO XPYITKOCTH XPOMOBOTO
MOKPBITHS
O cr® +3e—»cCr¥
b 2H" +2 —>H,

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

31. OTmeThTe IPaBUIIbHBIC OTBETHI

[Ipotiecchl Ha aHOJIE TPU XPOMUPOBAHUM CTATIBHBIX JI€Tanei
0 cr¥ —Ze—>cr®

[0 Fe—2e —»Fe?

1 2H,0-4e—>0, +4H"

0 Cr—3e—cCr¥

32. OT™MeThTe NIpaBUIIbHBIE OTBETHI

AHOJIBI, UCIIONIb3YEMbIE TIPH XPOMUPOBAHKH JeTajei
[ xpomoBbIe
L] cranbHbBIE
[l CBHUHIIOBBIE
[] cmiaB CBUHEI-CYypbMa



33. OTMeThTe NpaBUIbHBIE OTBETHI

Hcnonp30BaHue peBEPCUBHOIO TOKA IIPU XPOMUPOBAHUU JETaJIEH IT03BOJIAECT
[l MOBBICHTH BBIXOJ IO TOKY
] yBEIWYUTH PABHOMEPHOCTbH IOKPBITHS
[J  yMEHBUINTHh HABOJAOPAKUBAHUE JIETAIICH

34. JlonoaHuTe

COnmkeHre NOTEHUUAIOB MPH 3JIEKTpoocaxaeHuu ciuiaBa Cu-Zn
OCYILECTBIISICTCS yTEM UCIOIb30BAHUS ... ...

35. Pacnonoxxure crijiaB MCIb-ITMHK B ITOPAAKE BO3PACTAHUA COACPKAHUA MCIOU:

. TOMTIaK

I J)KeJTas JaTyHb
. 3eJIeHasl JTaTyHb
. cepas JaTyHb

: Oenasi JaTyHb

O b wWwdN PRk

36. OT™MeThTe MpaBUIBHBIC OTBETHI

OcHoBHOE HazHAYEHUE OOPHOM KUCIOTHI BO (PTOPOOPATHOM DIEKTPOJIUTE
MOJIYYEHUS CIUIaBa OJIOBO-CBUHEI]

(] 11 OBBIIICHHMS 3JICKTPOIPOBOHOCTH

(1 nis npeAOoTBpalIEHUs TUAPOJINA3a CONer

[ 11t npuaaHusi yCTOMYUBOCTH AJIEKTPOJIUTY

L] ms npuaanus OJiecKka MOKPBITHIO

37. OT™MeThTe TPaBUIIbHBIC OTBETHI

AHO/JIbI UCTTOJIB3YEMBIE VISl TOJTYUYEHUS CcI1aBa 0J10BO-cBUHEN OC-60 u3
bTopOOpPaTHOTO IESKTPOJIUTA

[ cmuias OC-60

[] cBunen

1 rpadur

] CBHHEIL U OJIOBO

38. OTmeThTe TPaBUIIbHBIC OTBETHI

CnuaBbl 0J10Ba, UCMOJIB3YEMbBIEC B IIPOM3BOJICTBE MEUYATHBIX IIAT
(] 0JIOBO-CBHUHEI]
'] OJIOBO-BHCMYT
] osoBo-menn

39. OTMmeThTe TPaBUIBHBIA OTBET

Cyxut rmeHo4HbIt (oTOpe3ucTohs B MPOU3BOACTBE MEUATHBIX IJIAT MPUMEHSIOT
[ JU1sl HAHECEHUS 3aIIUTHOTO CJIOA
(] 11t MOBBIIIICHUST KOPPO3HOHHON CTOMKOCTH M3ETINI
(] ms yBeTWYICHHSI TOJIITUHBI U3ICITHS

40. OTMeThTe NIPAaBUIbHBIA OTBET

OcHOBHOE Ha3HAUYECHUE Ooncpanrumu XuMHUICCKOr'o TpaBJICHUA B IIPOU3BOACTBC
IICYaTHbIX IIJIAT 3TO
L] YAQAJICHUE OKCHUJ0B C ITOBECPXHOCTU METAJINIIMYCCKUX ITPOBOJHHUKOB



[ ynmaneHue Meau ¢ MpoOeTbHBIX Y9aCTKOB 3arOTOBOK
[] ynaneHue 3alIMTHOTO CJI0S C MOBEPXHOCTH METAIUTMYECKUX MTPOBOTHUKOB

41. PacrionoXuTe 3JICKTPOIUTHI TPABJICHHS B PSJI IO YOBIBAHUIO CKOPOCTH
TpaBJICHUSL:

1: Ha OCHOBE XJIOPHOTO XKeJe3a
2’ KUCJIBIM XJIOPHO-MEIHBIN JIECKTPOTUT
3. MIETOYHON XJIOPHO-MEIHBIN JIEKTPOIUT

42. OT™MeTbTe IpaBUIIbHBIE OTBETHI

BoccTranoButenu, HCIOIB3YEMBI B IIPOLIECCE XUMUYECKOTO METHEHUS
TTURIIEKTPUKOB

[ dopManbaeru

L] Bomopon

1 runodochut HaTpus

43. OTMEThTE IPABUILHBIE OTBETHI

KomrnekcoobpaszoBarenu, IpUMEHSIEMBIEC B 3JIEKTPOJIUTAX XUMHUUECKOTO
MEIHEHUSI TUAJIEKTPUKOB B IIPOM3BOACTBE NIEYATHBIX ILJIAT

] tpuioH b

] CceTHEeTOBa COJIb

] caxapo3sa

(1 ©opHast KuCIIOTa

44, JlonoyiHUTE

J171s TOBBITIIEHUS DKOJIOTUYHOCTH TTPOU3BOICTBA TICUATHBIX TIAT TPOBOIUTCS ...
MeETaJTN3alus AUIIEKTPHUKOB

45. JlomomHuTe

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

46. JlomogHuTe

3aps Ha KOJUIOUHOM YaCTHUIIE MOKET 00pa30BaThCs 3a CUET ... HOHOB
AJIEKTPOIUTOB

47. OT™MeTbTe NpaBUIIbHBIE OTBETHI

[Tpu snekTpodopeTHIecKOM OCaXKICHUH Ha aHOJE B DJIEKTPOJIUTE JTOJDKHBI
MIPUCYTCTBOBATH

[J KoMIUIeKcooOpa3oBaTeib

[] peareHT, CBSA3BIBAIOIIUH KACIOPO.

[] peareHT, yBEIIMYUBAIOLIUI 3JICKTPOIIPOBOAHOCTH PacTBOPA

48. OT™MeTbTe TPaBUIILHBIC OTBETHI

[TyTu nmoBbIIeHNS CTAOMIIBHOCTH JIEKTPO(POpeTUIECKON AUCTIEPCU
[] yBenuueHue pa3MEpHOCTH OCAXKIACMbIX YacTHI] 0oJiee 2 MKM
[1  BBEIIEHUE KUPHBIX KUCIOT, KAPOOKCUMETUIEIIIIOIO3bI
[J BBEJEHHE UOHOB XKeJe3a, ATFIOMUHUS
[0 BBenenue noHoB SO42, S,057, S,04%

49, JlomomHuTe



Brixoz 1o Toky npu 35eKTpodopese - 3T0 OTHOILIEHHE Beca MOJIMMEPHOTO
HOKPBITHSA K ... ... , IOILIE/IIIETO HA €ro 00pa3oBaHUe

50. OTMeTbhTe NpaBUIbHBIE OTBETHI

PaBHOMepHOCTB BHCKTpO(i)OpeTquCKOFO IMOKPLITUA AOCTUTACTCA IIYTCM
[l  WHTEHCUBHOTO MMEPCMCIINBAHHNA
0 IMPUMCHCHUA PCBCPCHUBHOI'O TOKA
L] YBCIMYCHUA INIOTHOCTH TOKaA

51. OTmeThTe IpaBUIIbHBIE OTBETHI

YcnoBusi, 61aronpuUsTCTBYIONINE MOTYYSHUIO KOMIIO3UIIMOHHBIX
ANEKTPOXUMHUYECKUX MOKPBITUIA
(] BBICOKas KaToAHAas MOJISPU3ALIMS
[1  OTCYTCTBHME BBIPABHUBAIOIIEH CIIOCOOHOCTH
[1  NOpHUCYTCTBHUE B 3IEKTPOJUTE NOBEPXHOCTHO-AKTUBHBIX BEIIECTB
[] OoubIIOl pa3Mep 4acTUI] HEMETALTMUECKOM (ha3bl

52. Jlormoaaute

KoMno3unnoHHbIE 3JIEKTPOXUMUYECKUE TTOKPBITUSL OCAKIAIOTCS
MPEUMYIIECTBEHHO U3 ...

53. OT™MeTbTe IPaBUIBHBIA OTBET

ConeprkaHue anMasa B COCTaBE KOMITO3UIIMOHHOTO 3JIEKTPOXUMHUYECKOTO
nokpeITUst Ni-00p-aimMas 3aBUCHUT OT

L] mIoTHOCTH TOKa

L] TemmepaTrypsl CyClieH3UH

[] xoHIEHTpaImu J00aBKHU JIeKaruapooopara

54. JlononHuTe

KoMmo3uImoHHbIe 3JeKTPOXUMHYECKHE TTIOKPBITHS COBMEIIAIOT B ce0e CBOMCTBA
METAJIOB U ...

55. OT™MeThTe NpaBiIbHBIA OTBET

dopmyiia, 110 KOTOPOM PaCCYMTHLIBAETCS BPEMSI DJIEKTPOJIM3A C LENbI0 HAaHECEHUS
3aJJaHHOM TOJIIMHEI METAUIMYECKOTO TOKPBITUS
O 1=i-S
O¢-_9°
i-q-A0
0 s i-t-q-Ad

56. OT™MeThTe NpaBUIIbHBIA OTBET

dopmyra, o KOTOPOH pacCYUTHIBACTCS TONMIMHA METAITMYECKOTO TTOKPBITHS,
HAHECEHHOI'0 U3 33JaHHOTO COCTaBa JIEKTPOJINTA, IPU 3aJJAHHOM PEXHUME
AIIEKTPOIIH3A

0 =2~
1-g-Ao



© 0o

Bonpocel k 3xk3amMeHy
CpoiicTBa M 00JaCTH NMPUMEHEHHUSI MEU B Kau€CTBE CAMOCTOSITEILHOTO U
IPOMEXYTOUHOTO TaJIbBAHMUYECKOTO MOKphITHA. CrocoObl MoAaBieHUs
KOHTAaKTHOI'O BOCCTAHOBJICHUS MEIM W YJYYIICHMS CLEIUICHHS MEIHBIX
MTOKPBITUN ¢ METAJJIOM - OCHOBOM.
CBoiicTBa M Ha3HAYEHUE HUKEJIEBBIX NOKPHITUH. O0NacTH NpPUMEHEHHUS
HUKENSI B KayeCTBE CAMOCTOSATENBHOTO M IPOMEKYTOUYHOTO ITOKPBITHS.
CocTaBbl 2JIEKTPOJIUTOB U YCIOBUS HAHECEHUSI HUKEJIEBBIX TOKPBITHH.
DIIEKTPOOCAKICHUE MEIHBIX MOKPBITUM U3 MPOCTBIX U KOMIUIEKCHBIX JJICK-
TposUTOB.  CpaBHUTENBHBIE  TEXHOJOTMYECKHE W DKOJOTMYECKUE
XapaKTEPUCTUKU HUAHUIHBIX U OCCLIMAaHUIHBIX 3JIEKTPOJIUTOB METHEHUS.
dusuko-xumuueckne, (HU3MKO-MEXaHUUECKHEe CBoOilcTBAa u  o0iactu
IIPUMEHEHUS HIMHKOBBIX U KaJIMUEBBIX OKPBITUNA. COCTaBBI 3JIEKTPOJIUTOB U
YCJIOBUS HAHECEHUS LIMHKOBBIX U KaJIMUEBBIX IIOKPBITHMA.
CpaBHHTENBHBIE TEXHOJIOTMYECKUE U JKOJOIMYECKHE XAPAKTEPUCTUKU
UAHUIHBIX U O€CLUAaHUAHBIX FIEKTPOIUTOB IIMHKOBAHUS U KaIMUPOBAHUS.
MexaHnnyeckue MeTO bl HOJATOTOBKU MOBEPXHOCTU. TpeboBaHUs K KaueCTBY
MTOATOTOBKHU NTOBEPXHOCTH.
XUMHUECKOE 00€3KUPUBAHUE B OPTaHUYECKUX PACTBOPUTEINSIX, BOAHBIX I1IE-
JIOYHBIX PACTBOPaX, B MOIOLIUX U PACTBOPSIOIIE-IMYJIBIUPYIOIIUX
CpEICTBaXx.
XHUMHUYECKOE TPABJICHHE MOBEPXHOCTH METAILIA.
MexaHn3Mbl HABOJIOPOKUBAHKS U BOJOPOAHAS XPYNKOCTh METAJIJIA-OCHOBBI
U METaUIa-TIOKPBITHS. B TPOLIECCE DIEKTPOOCAKIAEHUS KaJAMHUEBBIX U
OUHKOBBIX  MOKPBITHI. CrocoObl MpeNoTBpalleHUs] M YCTPAaHEHHUs
BOJOPOJHOM XPYIIKOCTH METAJUIA - OCHOBBI U METAJIJIA-TIOKPBITHS.

10.06mactT mpUMEHEHUsI TaTbBAHMYECKUX TMOKPHITUN CIJIaBaMU Ha OCHOBE

0JI0Ba (0JI0BO-CBUHEL], 0JIOBO-BHCMYT).

11.XuMu4eckne U IMEKTPOXUMUYECKUE CITOCOObI HAHECEHUS IIBETHBIX TOKPHI-

TAA Ha MeIb, HUKENIh, cepeOpo m ux crutaBbl. COCTaBbl PacTBOPOB U
YCJIOBUS OKPAIIMBAHUS LIBETHBIX METAJJIOB.

12.BnusiHue cocTaBa 3JEKTPOJUTOB W YCIOBHUM 3JEKTPOJIM3a Ha CBOMCTBA

HUKEJIEBbIX MOKPBITHI. OCOOEHHOCTH Tpoliecca PacTBOPEHUSI HUKEIEBBIX
aHOJIOB.

13.BnusiHue cocTaBa AJIEKTPOIUTA U YCIOBHM 3JIEKTPOJIM3a Ha CBOMCTBA XPO-

MOBBIX HOKpBITPIﬁ. HOI[FOTOBKa IMOBCPXHOCTHU PA3JIMYHBIX MCTAJJIOB U
CILIaBOB II€PEC] HAHECCHUEM XPOMOBBIX HOKpBITPIﬁ.



14.MeTo/1bl OLIEHKH Ka4yeCTBa MOBEPXHOCTH JI€TAIM NIOCJIE TOATOTOBKU U
MOKPBITHSL.

15.YapTpa3ByKoBbI€ METOJIbI 00€3KUPUBAHHUS.

16.06macT MpUMEHEHUS CBUHIIOBOTO MOKPBITHUS. DIEKTPOIUTHI U YCIOBUS
AIEKTPOJIN3A.

17.29nexkTpoxumMuueckoe ooezxuprBanue. KatoaHble 1 aHOIHbBIE MPOIECCHI
PU DIEKTPOXUMHUECKOM 00€3KUPUBAHUU.

18.2nekTpoxuMmudecKoe TpaBiaeHUE. PacTBOPHI U yCIOBHUS JICKTPOIIU3A.

19.21eKTpOXUMHUYECKOE MTOJIUPOBAHHUE.

20.0Ompenenenne XUT. Knaccuduxarmss XauMU4eCKUX HCTOYHUKOB TOKA.

21.TpeboBanust Kk koHcTpykuuu XWUT. CocrtaBHbIE YacTH KOHCTPYKIIHH
XUMHUYECKOTO UCTOYHHKA TOKA.

22 KouctpyktuBHble pazHoBuaHOCTH XUT.

23.Pazpsanas emxocts XUT. Y nenbubie xapakrepuctuku XUT.

24. TexHOJIOTHUSI U3TOTOBJICHUS HUKEIh-KaJMHUEBOIO aKKyMYJISITOpa JaMeIbHOU
KOHCTPYKIIMH.

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

26.ITonsaTre 00 3IEKTPOXUMUYECKON CHUCTEME. AKTUBHOE BEIIECTBO, aKTUBHAS
Macca, OCHOBHbBIE BUJIbI T0OABOK B aKTUBHYIO Maccy.

27. DKCIUTyaTallnOHHBIE XapaKTEPUCTUKA XUMHUYECKOTO HCTOYHUKA TOKA.

28.Knaccudukanus saextpoaoB XUT. KoncTpykunoHHbIE pa3HOBUAHOCTH
AIEKTPOAOB.

29. XuMHU4eCcKre UCTOYHUKHU TOKa ¢ JUTHEBBIM aHoqoM. Tumnsl JIUT. O6ractu
MPUMEHEHUS. XapaKTePUCTUKU.

30. BropuyHble TUTHEBBIE WCTOYHHMKH TOKa. Ilpomecchl, MpoTekaromuye Ha
OTPULATEIIBHOM D3JIeKTpoAe Iipu paspsane u 3apsage JIAT. VYcenosus
AKCILTyaTalu.

31. PezepBupie XUT. OOnactu nmpuMeHEHHUs. DJIECKTPOXUMUUYECKHE CHUCTEMBI.
KoncTpykuuu. XapakTepuCTUKHU.

32. KombOunupoBanusie XUT. OOnact mpuMEHEHHUS. DJIEKTPOXUMHUYECKUE
cucteMbl. KOHCTpyKIIMu. XapakTepUCTUKH.

33.CBoiicTBa 1 HA3HAYEHUE XPOMOBBIX TTOKPHITUNA. MEXaHU3M AJIEKTPOOCaXKIe-
HUs xpoMa. [lpuumHBI OTCYTCTBHS  pacceuBarolleld  CrOCOOHOCTH
AIEKTPOIUTOB XPOMUPOBAHHUS.

11. YueOHO-MeTOANUYECKOE 00ecneuyeHne TJUCIUIIINHBI

11.1. PekomeHayemasi JiuTepaTrypa

1. ["amOypr, FO. /. Teopus u npakTuka 3JIEKTPOOCAKICHUS METAIIOB /
FO. JI. TamOypr, [Ix. 3anrapu; nep. ¢ aHri. - 2-¢ u3a. - Mocksa: JlabopaTopus
sHaanii, 2020. - 441 c. Cuctem. tpeboBanusi: Adobe Reader XI ; skpan 10". -
ISBN 978-5-00101-809-4. - Tekct : nsnekrponssii // OBC "KoncympTaHT
CTyleHTa": [caitT]. URL.:
https://www.studentlibrary.ru/ru/doc/ ISBN9785001018094-



https://www.studentlibrary.ru/ru/doc/ISBN9785001018094-SCN0002.html?SSr=57013463c6086bbb69c550fyalymova

SCNO0002.htmI?SSr=57013463c6086bbb69c550fyalymova  (mara oOpamienus:
18.06.2023). - Pexxum 10CTyIIA: IO MTOAIMHKCKE.

2. Henyiikuna, I'. B. Pa3paboTka TexHOJIOTMU U pacueT o00pya0BaHUS
JUIST HAaHECEHUS! TalbBAHMYECKUX TOKPBITUN [DJIEKTpOHHBIM pecypc|: yueOHoe
nocoobue / I'.B. Henyitkuna, C.M. 3akupoBa, H.JI. ConosseB, SAnpimoBa T.1O. —
DNEKTPOH. TEKCTOBbIE AaHHbIE. - DHrenbe: M3n-Bo OTU (punman) CI'TY umenu

["arapuna I0.A,, 2023. — 42 C. URL:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008&tip=4 _ (mara
obopamenus: 18.06.2023). — Pexum gocryma: g aBTOPU30BAHHBIX
IIOJIb30BATEIIEH

3. AneimoBa, T.FO. Teoperndeckne ¢ TEXHOJOTMYECKHUE OCHOBBI

MOJTYICHUS KOMITO3HIIMOHHBIX JJIEKTPOXUMHYECKUX TOKPBITHH : ydeOHOE TIocoOme
nns ctyneHtoB HampasieHuid 18.04.01, 18.03.01 - Xwumuueckass TEXHOJIOTHS,
18.04.02, 18.03.02 - BHepro- u pecypcocbdeperaronye nporecchl B XMMHUYECKOM
TexHosoruu, Heprexumuu U OuorexHonoruu, 20.03.01 - TexHocdepnas
6e3onacHocTh, 21.03.01 - Hedrerazosoe nemno, nepepad. u gom. /SAneimosa T.1O.,
ConosneBa H./I., SIkoBneB A.B. - Ourensc : M3a-so OTU (punmman) CI'TY umenu
[Narapuna FO.A., 2022. - 60 c. (3,75 neu. i1.). - ISBN 978-5-9907993-2-5 (Tupax
30 9Kk3. ).

4, MexeBuu, K. B. MeTonbl KOHTpOJISI rajJbBaHUYECKUX IMOKPBITUN :
npaktukyM / Mexesuu XK. B. , bepe3un H. b. - Kazans : KHUTYVY, 2018. - 88 c. -
ISBN 978-5-7882-2468-8. - Texkct: onektponnbiii // DBC "Koncymbrant
CTyAeHTa": [caiT]. URL.:
https://www.studentlibrary.ru/book/ ISBN9785788224688 html (mara oGpamienus:
18.06.2023). - Pexwum gocTyma: Mo MOAMKCKE.

5. Connues, HO. II. CneumanpHble MaTepuaibl B MalIMHOCTPOCHUHU:
yueOnuk / FO. I1. Connnes, E. U. Ipsxun, B. 1O. [luupaitnen. — 2-e uzn., ucnp. u
nomn. — Cankr-IlerepOypr: Jlanb, 2019. — 664 c. — ISBN 978-5-8114-3921-8. —
Tekcr : snexTponnsiit // Jlanb : anexkTpoHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/118630 (nmara oGpamienus: 18.06.2023). — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIh30BaTEIEH.

6. Mexesud, XK.b. DnekTpoXuMHUYeCKne KPUTEPUU U CIIOCOOBI 3aIIUThHI
OT KOPPO3HWH TEXHUYECKUX MATEPUAJIOB U KOHCTPYKIUH: y4eOHO — METOINYECKOE
nocobue /K.B. Mexesuu. O.U. I'puropseBa — Kazans: KHUTY, 2018. — 200 c. -
ISBN 987-5-7882 — 2598 — 2. — Tekct: anexktponssii // ObC «KoHcynbTant
CTYyAEHTa»: [calT].

URL.: https://www.studentlibrary.ru/book/ISBN9785788225982.html -(maTa
obpamenusi: 18.06.2023). pexxum J0CTyIa: MO MOIMHUCKE
1. KaligpukoB, P. A. DIEeKTpOXMMHYECKHME  METOAbl  OLIEHKH

KOPPO3MOHHOM  CTOMKOCTM  MHOTOCJIOWHBIX  TAJIbBAHUYECKUX  IMOKPBITHH:
monorpadus / P. A. Kaiinpuxos, C. C. Bunorpanosa, b. JI. XKypasnes. — Kazanp
: KazaHckull HalMOHANBHBIN UCCIIEIOBATEILCKAN TEXHOJIOTHYECKUY YHUBEPCUTET,
2010. — 141 c. — ISBN 2227-8397. — TekcT: 31MeKTPOHHBIA // DAEKTPOHHO-
OubIMoTEeUHas cucrema IPR BOOKS: [caiit]. — URL:


https://www.studentlibrary.ru/ru/doc/ISBN9785001018094-SCN0002.html?SSr=57013463c6086bbb69c550fyalymova
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https://www.iprbookshop.ru/64046.html  (mara oOpamenus: 18.06.2023). —
PexxuMm foctyna: Juist aBTOPU3HP. TOJIb30BaTeNeh

8. [lImak, N.E. XuMuueckue UCTOYHUKH TOKa: yueOHOE rmocobue/
N.E. lInak, A.M. Muxaiinoa, H.B. Apxunosa; CapaTtoBckuii roc. TeXH. yH-
T. — Caparos: CI'TVY, 2003. — 98 c. Dx3emiuisipoB Bcero: 14

Q. CepounoBckuii, M. FO. JIuTHeBble MCTOUHUKU TOKA: KOHCTPYKIIUH,
AIEKTPOIbI, MATEPUAIIbI, CIOCOOBI U3rOTOBIIEHUS M YCTPOMCTBA JIJISi U3TOTOBJICHUS
anekTpooB: MoHorpadus / M. F0. Cepobunorckuii. - PoctoB H//] : M3a-Bo Pocr.
yH-Ta, 2001. - 155 c. Ox3emiuisapos Bcero: 14

10. Macnos, A. B. IlpakTudeckoe pyKOBOJCTBO K PEIICHUIO 3a/ad I10
TEXHOJOTHH IIEKTPOXUMUYECKON 00pabOTKH MaTepuaioB: yueOHO-METOIUYECKOE

nocoobue / A. B. Macnos, B. 0. IlupseB. — Jluneux : Jlunenkuii
rocyAapcTBeHHBIN TexHnueckuit yausepcutet, ObC ACB, 2013. — 60 c. — ISBN
978-5-88247-623-5. — Tekct : BJEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEYHAs
cucrema IPR BOOKS : [caitr]. — URL.: https://www.iprbookshop.ru/22910.html
(mata oOpamenus: 18.06.2023). — Pexum jgocryma: Ui aBTOPHU3HUP.
I10JIb30BAaTENIEN

11. Henyitkuna, [.B., 3akupoBa C.M. IlpuknanHas 53JIE€KTPOXUMHUS.

Metoauueckne ykazaHusi K BBIIOJIHEHUIO J1a0OpaTOpHBIX padOT MO Kypcy
«INEKTPOXUMHUYECKAE TEXHOJOTUM JUisl CTyAeHToB Hampaienus 18.03.01
(240100.62) —  Xwmwmueckas  TexHoyorus, mnpodmiap  «TexHoIOTHA
AIEKTPOXUMHYECKUX MPOU3BOJCTBY. — OHrenbc: uzn-so ITU (puwman) CI'TY
UMEHU ["arapuna I0.A., 2019. — 51 C. — URL
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008&tip=6 (mata
obpamenusi: 30.06.2021). Pexxum noctyna: Jjis aBTOPU30BaHHBIX M0JIb30BaTENICH
12.  SnemmoBa, T.HO. KoMmosuimoHHbIE 3JIEKTPOXUMUYECKUE TOKPBITHS:
METOJMYECKHE YyKa3aHUs K J1abopaTopHbIM pabotam mo kypcam "llpuoputeTHble

AIEKTPOXUMUYECKUE TEeXHOJIOruun", "TeopeTnueckue OCHOBBI
ANEKTPOXUMUYECKOTO OCAXKICHHUS METANIOB W CIUIaBOB" JJISI  CTYJEHTOB
Hanpasienuss 18.04.01 - Xumuueckas TeXHOJOTHS, '"DIEKTPOXUMHUYECKUE
texHonoruu", "MeTonapl HCCIENOBAHHUS B AIEKTPOXUMHUH" ISl CTYAEHTOB

Hamnpasyieaus 18.03.01 - Xumuueckast TexHosnorusi, "OCHOBBI JIEKTPOXUMUYECKON
TexHonoruu" nis cryaeHtoB Hampasienus 22.03.01 - MarepuanoBeaeHue u
texHosorust marepuanos /SnsiMoBa T.FHO., ConosseBa H.JI. - DOurensc : U3a-Bo
OTU (punman) CI'TY umenu 'arapuna FO.A., 2022. - 20 c. (1,25 neu.n.) (Tupax
30 9Kk3. ).

13. Snweimona, T.1O. JlodazoBoe ocaxaeHue MeTaia U €ro BIUSHHUE HA
CKOPOCTb U CBOMCTBA 3JIEKTPOOCAKIAEMOT0 MOKPHITUSA : METOJUYECKUE YKAZAHUS
K JlabopartopHbiM paboram 1o Kypcy "lIpuopureTHble 3IIEKTPOXUMHUYECKUE
texHonoruu", '"TeopeTMyecKue OCHOBBI  AJIEKTPOXMUMHUYECKOTO  OCAXKIACHUS
METauIoB U cIuaBoB" st cryaeHToB HampasieHus 18.04.01 - Xumuueckas
TEXHOJOTUA, "DNEKTpOXUMUYECKUE TexHoioruu", "MeToapl uccleqOBaHUS B
nekTpoxumun", g crygeHToB  HampaBiaeHus 18.03.01 - Xwumuueckas
TeXHOJIOTHsI, "OCHOBBI AJIEKTPOXUMUYECKOHM TEXHOJOIMH" Ui CTYJEHTOB
HampaBiaeHuss 22.03.01 - MarepuanoBeleHHE W TEXHOJIOTHS MaTepHUATIOB


https://www.iprbookshop.ru/64046.html
https://www.iprbookshop.ru/22910.html

/AneimoBa T.FO., ConoBbreBa H.JI. - Durensc : M3a-so OTU (dumman) CI'TY
uMenu ["arapuna FO.A., 2022. - 16 c. (1 neu. 1.) (Tupax 30 3k3. ).

14.  Snemmona, T.HO. KoMOuHupoBaHHbIE CIIOCOOBI OUYHUCTKH MPOMBIBHBIX
U CTOYHBIX BOJ| OT 3arpsi3HSIONIUX KOMIIOHEHTOB : METOAMYECKUE YKa3aHWs K
nabopaTopHoil paboTe Mo KypcaM "DKOJIOrMYecKHue MpoOJeMbl XMMHUYECKOU
TexHoJiorun", "[IpuopUTETHBIE AJIEKTPOXUMUUYECKHUE TEXHOJIOTUHU" ISl CTYAEHTOB
Hanpasyienus 18.03.01, 18.04.01 - Xumudeckas TEXHOJOTHS, mepepad. U JOI.
/AneimoBa T.FO., ConoBeeBa H.J[. - Durensc : M3a-Bo OTU (bmmman) CI'TY
umenu ['arapuna 10.A., 2022. - 12 c. (0,75 neu. n1.) (Tupax 30 3k3. ).

15. CasenneBa E.A. CamocTosTenpHast paboTa CTYJACHTOB: METOIHMUECKHE
pPEKOMEHJAIMM K  BBIMOJHEHHUIO  CaMOCTOSITEIBHOW  PabOTBI  CTY/IEHTOB,
oOyyaromuxcsi Mo HampapjieHusIM noArotoBku 18.03.01 Xumudeckasi TEXHOJIOTHS
E.A. CaBenseBa, JI.H. Onpmanckas, H./. ConosseBa, I.1. ®ponosa: - DHresnsc:
N3n-Bo OTU (dbunuan) CI'TY umenu larapuna FO.A., kadenpa «Xumudeckue
texHonoruny», 2021. - 37 c. — URL.:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008&tip=6 (mata
obpamenus: 18.06.2023). Pexxum noctyna: juist aBTOPU30BAHHBIX MOJB30BaTeNeh

11.2. llepuoguyeckue U3aaHusl

16. T'ampBaHoTexHWKa M 00OpaboTka moBepxHocTu. M3marensctBo OO0
"T'anpBanoTex" Pexkxum mocrtyma: https://elibrary.ru/title_about new.asp?id=7759
Hoctymubie apxuBbl 2005-2023rr.

17. XKypHan npukiagHOW XUMUHU. Pexxum pocrymna:
https://wwwe.elibrary.ru/contents.asp?titleid=7798  Joctynssie apxuBsl 2003 —
2023rr.

18. XKypuan ¢usmueckorr xumuu:- PAH. - M.: Hayka, 1930 - Bexoaut
€KEMECSUHO. - ISSN 0044-4537 Pexum JOCTyma:
http://elibrary.ru/contents.asp?titleid=7802 Jloctymubie apxubi 2001-2023rr.

19. U3Bectus Bbicinx y4eOHbIX 3aBeieHuid. Cepus XuUMUS U XUMHUECKast
texHosorusi. Pexxum moctyma: https://elibrary.ru/contents.asp?issueid=942222
JHoctymubie apxusbl 2000-2023rr.

20.  DaexTpoxuMus Pexum JOCTyTa:
https://elibrary.ru/title_about_new.asp?id=8297 Moctymubie apxussl 2000-2020rT.
21.  DnekTpoxuMHuYecKas JHEPreTUKa Pexum JNOCTyma:

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

11.3. HopmaTHBHO-TIPaBOBbIE AKTHI U HHbIE MPABOBbIE JOKYMEHTbI
He UCNONb3YIOMCS

11.4 TlepeyeHb 3JIEKTPOHHO-00pa30BaTeJIbHBIX PECYPCOB

22, Y4eOHo-MeToAnYEeCKre MaTrepuabl o JUCLUIIIINHE
«DJIEKTPOXUMUYECKAE TEXHOJIOTHH» (IJIEKTPOHHBIN 00pa30BaTeIbHBIN pecypc
pasmemer B HWOC DOTU (bumman) CI'TY wumenn Tarapuna FHO.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1008 Poccuiickoe o001miecTBO
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raJIbBAHOTEXHUKOB M CIELUAIUCTOB B 001acTU 00pabOTKHU MOBEPXHOCTH. Pexum
nocryma: http://www.galvanicrus.ru/

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

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

24. 3aBoj TrajgbBaHUYECKHX IMOKPBITMM U METAI000paboTKu. Pexum
nocrtyma: https://zctc.ru/catalog/galvanica%202

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

11.5 1eKTPOHHO-0H0INOTEYHbIE CHCTEMBI
1. «OBC IPRbooksy,

2. «9BC elibrary»

3. ObC «KOHCVYJIbTAHT CTYJJEHTA

11.6. Pecypcbl HHPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOW  CeTH
«AHTepHeT»
He ucnonvzyromces

11.7. IleuaTHbIE U JIeKTPOHHBbIE 00pPa30oBaTe/IbHbIE pecypchl B (hpopmax,
aJanTUPOBAHHBIX /IS CTYAEHTOB ¢ OIrpPAaHHYEHHBIMH BO3MOKHOCTSAMH
3/10pPOBbA (JIJIs TPYII M MOTOKOB ¢ TAKUMM CTYJA€HTAMH)

1. AnantupoBanHas Bepcus HOb, nnd ucnonb3oBaHusS HWHBAIWIAMU M
JUIIAMH C OTPaHUYECHHBIMU BO3MOYKHOCTSIMH 37I0POBbS

Obyuarowuecs u3z uucia uneanudos u auy ¢ OB3 obecneuenvl neuamuvivu u
(unu)  INEKMPOHHLIMU — 0OpA3Z08aAMENbHBIMU — pecypcamu 6  ¢hopmax,
a0anmupoB8aHHbIX K 02PAHUYEHUSAM UX 300POBbAL.

12. UHdopManMOHHO-CIIPABOYHBIE CHCTEMbl U HNpodeccHOHAIbHbIE
0a3bl JAHHBIX

OOGyuaronuMest obecrieueH A0cTyn (yIaleHHbIA JOCTYI), B TOM 4YHUCJE B
cily4ae IPUMEHEHUS AJIEKTPOHHOTO 00yUYeHHUs, TUCTAaHIIMOHHBIX 00pa30BaTelIbHbIX
TEXHOJIOTHM, K COBpPEMEHHbIM MpodecCUOHAIbHBIM 0a3aM  JaHHBIX U
UH(GOPMALIMOHHBIM CIPABOYHBIM CUCTEMAM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

1. CnpaBounas cucrema «Koncynprant [1mocy.

2. bubmmorexa MI'Y um M.B.JlomonocoBa. Xumuueckuii ¢pakyabteT MI'Y
www.chem.msu.su

3. Poccuiickas nanmonaneHast oudnuoreka (PHB) www. nlr.ru

12.2 IlepeuyeHn npogecCHOHAIBHBIX 023 TaHHBIX
He ucnonvzyromces
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12.3 IlepeyeHb MHGPOPMALHMOHHBIX TEXHOJOTMH, HCNOJb3yeMbIX NPH
OCYILLIECTBJICHHMH 00pa30BaTeIbLHOI0 Mpouecca M0 AUCHUIUIMHE, BKIHOYas
nepevYeHb NPOrpaMMHOI0 odecrneYeHust

OOpazoBaTebHBIA MpolECC IO AUCHMIUIMHE OOECHedYeH HeOoOXOAUMBIM
KOMILJIEKTOM JIMIIEH3MOHHOTO M CBOOOJIHO PACIpPOCTPAHSIEMOr0 MNPOrPaMMHOIO
oOecriedyeHHs, B TOM YHCJIE OTCYECTBEHHOTO IPOU3BOACTBA  (MOICKUT
OOHOBJICHUIO TTPU HEOOXOIUMOCTH).

1) JluneH3noHHOE MpoTrpaMMHOe 00ecIieUeHHe

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

2) CB00OOIHO pacIpoCTpaHsIeMOe IPOrPaMMHOE 00CCIICUCHHUE

Kaxnprii  oOywarommiics B  TEYEHHE BCEro mnepuoia OOydeHHUd
oOecreuynBaeTcs WHIAMBUIYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K AJIEKTPOHHO-
OMOIMOTEYHOM CHUCTEME M 3JIEKTPOHHOM HMH(POpPMaIMOHHO-00pa30BaTeIbHON
cpeze.

13. MaTepuaibHO-TEXHU4YECKOE o0ecrieueHmne

Vuebnas ayoumopus ons npogedenus 3aHAmMull 1eKYUoOHHO020 Munda

YKOMIUUIEKTOBaHa  CHEUUATIU3UPOBAHHON MEOEIbI0 U TEXHUYECKUMU
cpeactBamu o0yueHusi: 40 pabouumx MecT oOydaronuxcsi; paboyee MecTo
IIPENOAABaTeNsA; KJIACCHAs [OCKA; IPOEKIMOHHBIM JKpPaH; MYJbTUMEIUWHBIN
MPOEKTOP; HOYTOYK; JIEMOHCTPAIIMOHHOE OOOPY/IOBaHHE W Y4YEOHO-HAIJISITHBIC
nocoousi, oOecrneyrBaroe TeMaTUIeCKue WILTIOCTpaIuU Mo paboyel nporpamme
JUCITUTITUHBI.

Vuebnas ayoumopus O0nsa npogeoenusi 3aHAMUL NPAKMUYECKo20 muna,
meKywe2o KOHMPONA U NPOMENCYMOUYHOU ammecmayuu, 2pynnosvix U
UHOUBUOYATLHBIX KOHCYIbMAYUll

YKOMILUIEKTOBaHA  CIEIMAIM3UPOBAHHON MEOENbl0 M TEXHUYECKUMH
cpeactBamu oOyueHms: 40 pabGoumx MecT oOydaronuxcs; pabouee MecTo
MPEIOIaBaTelsd; KJIACCHAas JIOCKA; ITPOSKUMOHHBIM JKpaH; MYJIbTUMEIUNHBIN
MPOEKTOP; HOYTOYK; JIEMOHCTPAIMOHHOE OOOpYy/IOBaHHE W Yy4yeOHO-HATJSIHBIC
nocoousi, 0OecreynBaroe TeMaTUIeCKue WILTIOCTpAIMU Mo paboyel nporpamme
JUCITUTLTHBI.

Vuebnas ayoumopus 0151 nposedenuss 3aHamuil 1a60pamopHo2o munda

YKoMIUUIEKTOBaHa  CHEUUATIM3UPOBAHHOM MeEOENbl0 W TEXHUYECKUMU
cpeactBamu o0yueHusi: 20 pabouumx MecT oOydaromuxcs;, padouee MecTo
MpernojiaBaresis; KiaccHas J0CKa; AEMOHCTPAllMOHHOE O0OpyAOBaHHE M Yy4eOHO-
HarJIsiAHBIE TOCOOUS, 00ECTICUNBAIOIINE TeMAaTUHUECKUE WITIOCTPAIIMM 110 padboueit
nporpamMme JUCIUTIUIAHBI.

YKoMILIeKTOBaHa 000PY10BAHUEM

dotometp dotornexrpuaeckuit KOK-3-01

Ucrounnk mutanus HY 1502D 0-15V-2A 2xLCD

[Torenunocrar IPC Compact

[Totenmuocrar IPC Micro

Tepmoctat LT-116B nupKyIaiMOHHBIN, IUGPOBOI TEPMOPETYIUPYIOIIHMA



VY CTpOoKCTBO 3apsAIHO-BBIIPAMHUTEIBHOE « DIEKTPOHUKA
Tonmmuomep nokpeituit TT210

[kad nadoparopusii BeITsKHOM 11IB-201KHO

Becn1 anektponnsie BK - 600

Becrwl ananutnueckue PA64C

PaGouyto mporpammy cocraBuit: goueHT kadeapsl TOXII k.1.H. Ansimona T.1O.



14. TonosiHeHns 1 MI3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 rojaa, mpoTokos Ne

3aB. xadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Mpencenarens YMKC/YMKH / /




