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Pabouas mporpaMma JUCLUUIIMHBI pa3paboTaHa B COOTBETCTBUHM C CAMOCTOSITENbHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pas peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTebHbIX MPOTPaMM BhICLIET0 0Opa30BaHUs MO HAMPABJIEHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «DPyHJgaMeHTasbHass U NpPUKJIAJHAs — XU-
MUs» (MporpaMMa crenuaJnTeTa), yTBep>KaeHHoro npukasom MI'Y ot 29 nekabpsa 2018 ro-

naNe 1770 (c usmeHenusiMu no npukasy N2 1109 ot 11.09.2019).

['ox (roabl) npueMa Ha o6ydeHue 2019/2020



1. MecTo aucuunauubl (MoayJis) B ctpykType OOIl: BapuaTuBHas yactb OOII, 6710k [1/1.
2. [lnaHupyeMble pe3yJbTaTbl 00YYeHUS MO JAUCLHUILJIMHE, COOTHECEHHbIE C MJIAHUPYEMbIMHU pe3yJbTaTaMU OCBOEHHUS] 00pa3oBaTe/IbHOU MPO-
rpaMMbl (KOMIIETEHIIMSIMU BbIMYCKHUKOB). COOTBETCTBUE Pe3yJIbTAaTOB 06y4eHHs 1o AaHHoMy asieMeHTy OIIOII pesynbTaTam ocBoeHust OIOII
(B popMe koMIleTeHUA — MHAUKATOP - 3YB) ykazaHo B O61eit xapakTepuctuke OIIOII.

KomnereHuusa

WHAUKaATOP J0CTHKEHUS

IlnaHnupyeMble pe3y/bTaTbhl OO0y4YeHHMs IO
AUCHUIIHE (MOAYJIIO)

CIIK-3.C. CnocobeH MJaHUPOBATb CHUHTE3
MeTa/J/IMYeCKUX CIJIaBOB U KOMIIO3UILMOH-
HbIX MaTepuaJioB C OIpeJesIeHHbIMU 3KC-
IJIyaTallMOHHBIMM XapaKTepPUCTUKAaMHU Ha
OCHOBe MHPOpPMALMM 0 AuarpaMmax cocTos-
HUS, IPUMEHATD Ha IPaKTUKe COBpEMEHHbIE
MeTO/ibl IT0JIy4eHHUS CIIJIABOB U KOMIIO3UTOB,
IIPOrHO3MPOBATh MUX IOBeJeHHWe IpPHU BO3-
JleMCTBUM PA3JIMYHbIX 3KCIJIyaTallMOHHbBIX
$aKTOpOB, NPUMEHATb pa3/IMYHble CIOCOOBI
3alUThl MeTa//IOB U CIJIAaBOB OT KOPPO3H-
OHHBIX pa3pylleHUun

CIIK-3.C.3. rpaMOTHO BbIOMpAET METO/bl XH-
MHYeCKOro MoAUGHULIUPOBAHUS TBEPAOTEJIb-
HbIX MaTepuaJioB C LeJIbl0 ONTUMHU3ALUU HX
GYHKIMOHANBHBIX CBOWCTB U 3allUTHI OT KOp-
PO3MOHHBIX pa3pylleHUn

3HaTh: JJIeKTPOXUMUYECKHE MeXaHU3Mbl KOp-
PO3HMOHHBIX pa3pylleHUH; oblLiMe 3aKOHOMep-
HOCTU XUMHYECKOW U 3JIEKTPOXHMMHUYECKOU
KOppO3UH

YMmets: [log6upaTe croco6bl 3alUThl MeTal-
JIOB U CIJIaBOB OT KOPPO3UOHHBIX pa3pylleHUH
nyteM MoOAUMUIMPOBAHMUA HUX COCTaBa U
CTPYKTYpBbl, IPUMEHEHHUS ClelHaJbHbIX MeTO-
JIOB 0O0pabOTKM MOBEPXHOCTH, a TAKXKe 3JIEK-
TPOXMMHYECKHUX METOJO0B 3alUThl OT KOppO-
3UU.

3. 06'beM AUCHUIIMHBI (MO/YJIs1) B 3a4€THBIX eJJMHUIIAX C YKa3aHHWEM KOJIMUeCTBa aKaIeMUYeCKUX UJIM aCTPOHOMHUYECKHX YaCOB, Bbl/ieJIeHHBIX
Ha KOHTAKTHYI0 paboTy oby4daroLuxcs ¢ npenojaBaTteseM (1o BUJaM yueOHbIX 3aHSATHUI) U Ha CAMOCTOSITE/IbHYI0 Pa60Ty 00y4YarOIIUXCS:

06beM AWMCUUIIMHBI COCTaBAsAeT 3 3a4eTHbIX eJUHULb], Bcero 108 yacoB, U3 KOTOpbIX 62 Yaca cOCTaB/isieT KOHTAKTHasi paboTa CTyAeHTa C
npenojaBatesieM (28 4yacoB 3aHATUSA JIEKIIMOHHOTO TUMA, 24 yaca 3aHATHUSI CEMUHAPCKOT0 TUMA, 4 yaca — TEKYIIUA KOHTPOJIb yCIIeBaeMOCTH, 2
yaca - rpyInnoBble KOHCYJbTALMU, 4 yaca — NPOMeKYTOYHbIA KOHTPOJIb yCIIeBaeMOCTH), 46 4acoB COCTaBJsSIET CaMOCTOsITeJIbHAsA paboTa y4a-

I1erocsl.

4. Bxo/iHble Tpeb6OBaHHS AJ1s1 OCBOEHUS AUCLHUIIMHBI (MOAYJIs), IpeABapUTe/bHbIE YCI0BUS.

O6yuarouics Ao/KeH

3HaTh: O6I.U,I/Ie ITOJIOXKEHH A, 3aKOHbI U TEOPHUHU HeOpFaHH‘JECKOﬁ XHWUMHHU, (1)I/I3I/I‘IeCKOﬁ XHUMHH U Cl)I/IBI/IKO-XI/IMI/I‘IeCKOFO dHaJIku3a.
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YMeTh: NpUMEHATh pacueTHble MeTO/AbI [JI1 pellleHUs] XMMHUYeCKHX 3a/ay.
BiageTh: HaBbIKaMU MCIOJIb30BaHUs 6a30BbIX QU3UKO-XMMHUYECKUX 3HAHUH, a TaKKe MaTeMaTH4YeCcKoro annapara AJis pelieHus: XUMU4eCKUX
npo6JieM.

5. Coziep:kaHue AUCHUIIMHBI (MOAYyJisA), CTPYKTYpupoBaHHoe 1o TeMaM™* ([lepedyeHb TeM cM. [IpusoxkeHust).

HauMeHoBaHMe U KpaTkoe cojgep- | Bcero B ToM uucie
»KaHMe pas3/ejioB M TeM AUcLMN- | (4acskl)
JIUHBI (MOAY.If), KoHTakTHas pa6oTa (pa6oTa BO B3auMOAENUCTBUM Cc peno- | CamocrosaTe/bHass pa6o-
AaBaTeJsieM), 4achbl Ta 00y4auUIerocs, 4achbl
dopma nmpomMexkyTO4YHOM aTTecTa- U3 HUX 13 HUX
MY N0 AUCIUILINHE (MOAYJII0)
0 s g o Yyeb6Hble 3aHdA- | Bcero | & o Bcero
5 = S 2 TH4, Hamnpas- = <
S S 2 £ | JeHHble Ha 1po- 0 = -
= 8 g U < S & | BeseHue Teky- = g £
- m m o]
w E S m = < %5 | mero koHTposs $ o E
S = B = = B =S E N
= B E o E b <P yCIIeBaeMOCTH, 3 = © m
T2 | £5 |52 |21 = 3 52
= =52 25 = 5 MIPOMEXyTOu- 3= S 5
m O m o —~ O =~ X HOH aTTecTaluu m = = oo
Paspgen 1. 8 4 4 8 0
Paspen 2. 20 6 4 2 12 6 6
Paszpen 3. 8 4 4
Paspgen 4. 10 2 2 4
Paznen 5. 12 6 4 2 12 2 2
Pasne 6. 20 6 6 12 6 6
[IpoMexxyTOoyHasa arTecTayus 3k3d- | 36 2 4 6 32 32
MeH




HToro 108 28 24 2 8 62 32 16 46

CopepxaHue TeM:

Paspgen 1.

Tema. 1. [Ipupoja u 3HaYeHNE KOPPO3MOHHBIX MPOLECCOB. AKTYaJIbHOCTb KOPPO3UOHHBIX MPO6JIEM B COBpEMEHHOM MUpe. PazinyHbie BU/IbI KOPPO3UOH-
HOT'0 pa3pylLIeHHUsI MeTa/JIOB U CIJIaBoB. Mcnosb3yemass TepmuHosiorus. OcOGEHHOCTH NMPOTEKAaHUSI KOPPO3UOHHBIX MPOIECCOB HA PAa3JIMYHBIX TPaHUILAX
pasgzena ¢as (rasosasi, aTMocdepHasi, MoJ3eMHasi U Apyrue BU/Abl KOPPO3UH, IPOLECCHl HA TPAHHULIE METAJLI-3J1eKTPOIUT). [IoOHATHE 0 XUMUYECKOM U 3JIEK-
TPOXUMUYECKOM MeXaHHW3Me KOPPO3UH.

Tema 1.2. JJIeKTpOXMMUYECKOE paBHOBecHe Ha rpaHuue paspesa ¢a3. [IpuMeHeHUe TepMOJMHAMHUYECKUX METOJOB JIJisl KOJWYECTBEHHON OIEHKHU
CKJIOHHOCTH METAJIJIOB Y CILJIABOB K B3aHMO/IEHCTBUIO C OKpYKalolle cpesioi. [[puurHbI BO3BHUKHOBEHHUS CKayKa NMOTeHI[Ma/ia HAa TPaHuIle pa3/esia MeTasl-
JIOB C 3JIEKTPOJIUTAaMHU U GOPMHUPOBAHUE JBOMHOIO 3JIEKTPUIECKOTO CJI0SL. YCTAaHOBJIEHHE 3JIEKTPOXUMUUECKOT0 paBHOBeCHs. [IpUuHIIUI pabOTHI 3JIEKTPO/I0B
cpaBHeHUs1. UeanbHO MoJIsIpU3yeMble U HENOJIIPU3yeMble 3JIEKTPO/Ibl, METO/AbI U3yUYeHHUs CTPOEHUS ABOMHOTO 3JIEKTPUIECKOTO CJI0S.

Pa3pgen 2.

Tema 2.1. I1eKTpPOAHbIEe PeAKLM, CONPSKEeHHbIE 3JIeKTPOAHbIe NpoLecchl. PaBHOMepHas KOPPO3Usi, OCHOBHbIE MEXaHU3MbI 3JIEKTPOXUMHUYECKUX peak-
uit. CTazuy, onpezieisioniue CKOPOCTh 3JIEKTPOJAHOTO Mpoliecca (CTaZius nepeHoca 3JIeKTPOHA, MacCoNePeHOC 3JIEKTPOAKTUBHOTO KOMITIOHEHTa, GOPMUPO-
BaHUe HOBOMW ¢a3bl U Jp.), CMellaHHasi KUHeTHKa. [loc/iegoBaTe/ibHBIE, Tapasiie/ibHble U CONPsKEHHbIE peakLnu. U3MepeHue U aHA/IU3 NOJISIPU3ALHOHHBIX
KpuBbIX, TadeseBcKkre 3aBUCUMOCTH.

Tema 2.2. 3aKOHOMEPHOCTH NMPOTEKAHUS PeaKLMil BblJe/IeHUs BOAOPOAA U BOCCTAaHOBJIEHUS KHCJI0POAA — CONPSKEHHbIX PEAKIIMH B KOPPO3UOHHBIX
npoieccax. AHaJIU3 BJIUSHUS NPUPO/bl METAJJIA, COCTABA 3JIEKTPOJIUTA, TEMITEPATYPhI U AP. PaKTOPOB Ha KUHETHUKY U MEXaHU3M KaTOJIHbIX peaKIuil BblJe-
JIeHHWs BOZOPO/ia U BOCCTAHOBJIEHHUSI KUCJI0POAA.

Tema 2.3. 3aKOHOMEPHOCTH KOPPO3MOHHBIX IPOLECCOB B KUCJ/IbIX, HEUTPAJ/IbHBIX M LeJIOYHBIX Cpeax. AHA/IN3 BJAUSIHHUS KHCJIOTHO-OCHOBHBIX CBOHMCTB
pPacTBOPOB 3JIEKTPOJIUTOB HAa NPOTEKaHHEe KOPPO3HOHHBIX MPOLeccoB (KOHKPETHbIE TPUMePhI). 3aBUCUMOCTb NOTEeHI[MaIa Koppo3uu oT pH pacTBopoB.
Tema 2.4. [laccuBHOe COCTOSIHUE MeTa/UIOB. TepMo/lMHaMUYeCKHe U KMHeTHYecKrue GaKTopbl, 06yCIaBIMBAIOIIMe Nepexo/] METAJLJIOB OT COCTOSTHUS aK-
THUBHOTO PACTBOPEHUS K MACCUBHOMY COCTOSIHUIO. COCTAaB U CTPYKTYypa NAaCCUBUPYIOIIMUX IJIEHOK HA MOBEPXHOCTU MeTa/JIOB. KHHeTHKa U MeXaHU3Mbl UX
dbopmupoBanust. TeOpUHU «CUIBbHBIX» U «CAA6BIX» oseH, AUuPPY3MOHHBIM MEXaHU3M, TeOPHUs TOUEeUHbIX JedeKToB MakJoHaIb/Aca U Ap. JJIEKTPOXUMHUYECKUE
Y 371eKTpoU3nIeCcKre MeTO1bl U3yUYeHUs] KHHETUKU GOPMHUPOBAHUS, COCTABA, CTPYKTYPhI, MOPHOJIOTUH U 3aLUTHBIX CBOWCTB MAaCCUBUPYIOIUX MJIEHOK.
Pa3gen 3.

Tema 3.1. Axcop6uusi OpraHUYeCKMX COeJJUHEHUN Ha 3JIEeKTpoJax. MeTo bl HCCieIOBaHUSA aICOPOITMU OPraHUYECKUX BEIEeCTB, ee BJAUsSIHUE Ha CTPOEHUE
IpPaHMUIlLI pa3ziesia 3JIeKTPoI-pacTBOp. OCHOBHbIE MOJIE/IH, UCIOJIb3yeMble JIJisl pacyeTa CTeNeHH 3aroJHEHUSI TOBEPXHOCTH OPraHUYeCKUMU BelleCTBAMM.
W3o0TepMbl aicOpOIMHM OpraHUYeCKUX COeJMHEHUH (BUpHalbHasA U30TepMa, n3oTepMbl PpyMKrHa, TeMKHHA U [p.), METO/IbI pacyeTa NapaMeTpPOB U30TEPM



N3 3KCIIEpUMEHTAJIbHbBIX JdHHDbIX. I/IHFI/I6I/ITOpr KOppO3Huu. TeopeTI/I‘{eCKI/Ie OCHOBBbI no,q6opa I/IHFI/I6I/ITOp0B KOppoO3uHn AJid ME€TaJIJIOB U CIIJIaBOB, 3KCIIJIYyaTH-
pyromuxcdad B KOHKPETHbBIX YCJIOBUAX.

Tema 3.2. MeTO bl 3aIUTHI OT KOPPO3HUHU. 3alllMTa OT KOPPO3UH C HCIIOJb30BAaHHEM PA3JIMYHBIX MOKPBITUH WU MOAUGUKALIMN MTOBEPXHOCTH METAJIJIOB
(I/IHFI/I6I/ITOpHaH 3allyTa, U30JIMPpYyIOIHe MTOKPbITHUA, 3allIUTHbIE CJIOW HEOPraHU4Y€CKUX BEUECTB, IACCUBUPYIOIIHE ITIJIEHKHN U T.,CL.). AKTHUBHbBIE MeTOo/Abl 3alu-
Thl OT KOPpPO3UHU (KaTOﬂHaH U aHOJAHAaA 3alllMTa, 3alllMTAa C UCI1I0JIb3OBAHUEM «XKE€PTBEHHDBIX» aHOﬂOB).

Pasgen 4.

Tema 4.1. J/IoKka/ibHbIe BU/bl KOPPOo3UHU. Kiaccupukanusa BU/I0B JIOKAJbHOW KOPPO3WH METAJIJIOB U XapaKTepHbIE YCJA0BUS pean3alui KOHKPETHBIX BU-
A0B TaKoH KOppoO3HuMu. [IuTTUHrOBasA KOppo3Hud, OCHOBHbI€ MEXaHHN3MbIl BJIUAHHUA KOPPO3MOHHO-dKTUBHBIX dHHOHOB HaA JIOKAJIbHbIE pa3pylI€HUA IMaCCUBU-
PYyHOILIUX IIJIEHOK, ME€TO/bl OllpeJeJIieHUA IMOTeHIrhaJia l'[I/ITTI/IHl"OO6pa3OBaHI/IH. Me)KKpI/ICTaJIJII/ITHaH, meJsieBad u Apyrue BUAbI JIOKQJIbHOH KOPPO3HH. Teope-
THU4YeCKHe NNogxXoAbl K pa3pa60TKe MEeTOJ0B 3alllUThI OT JIOKAJIbHBIX KOPPO3HOHHBIX pa3pyu1eH1/11?1.

Paszpgeu 5.

Tema 5.1. KoHTposib KOPPO3UK. AHA/IN3 Pe3y/IbTATOB BECOBBIX IOTEPDb MPU KOppo3uH. [losisspusannoHHble H3MepeHUs. UMnenancomeTpus. TeopeTudeckue
OCHOBbBI HE3dBHUCHUMbIX ME€TOJO0B OIllpeae/JIeHHUA CKOPOCTHU KOPPO3HUH METAJIJIOB U CIIJIABOB. KOHKpETHbIﬁ dHaJIN3 Pe3yJIbTATOB KOPPEKTHOTI'O0O U HEKOPPEKTHOT'O
pacdyeTa CKOpOCTHU KOPPO3HUH N3 IKCIEPHUMEHTAJIbHBIX JAHHLIX, ITOJIY4€HHbIX PA3HbBIMHX METOJaMH.

TeMma 5.2. aﬂeKTpOXI/IMI/I‘{ECKI/Ie MMPUHIOHUIIBL (HOJIHpI/IBaL[I/IOHHbIe KpHBbIE BOJINM3HU IMOTEeHIhaJ/Jla KOPpPO3WH, UMIIeJaHC B LLII/I])OKOI71 06J1aCTH 4YacTOT IepeMeHHO-
ro TOKa), JieXKalllie B OCHOBE IIPHUOOPOB AJIs1 MIOCTOSTHHOTO KOHTPOJIS (MOHHUTOPORB) CKOPOCTH KOPPO3WH METAJIVIOB U CIJIaBOB. KOHCTPYKIIMOHHBIE 0COGEHHO-
CTHU KOPPO3HMOHHbBIX MOHHUTOPOB.

Pa3pgen 6.

Tema 6.1. Koppo31OHHOCTOMKHE CIUIaBbl HA OCHOBe >KeJie3a. Koppo3noHHbIe U 3JIEKTPOXUMHUYECKHE CBOMCTBA Kesie3a. Kopposus »keJie3a B pa3/IMyHbIX
3JieKTposinTax. BausHue MeTa/utyprudeckux GakTOpOB Ha KOPPO3HIO KeJie3a U cTasied. Kiaccudukanus xeye3HbIX CIIJIaBOB 10 cocTaBy. OCHOBHbIE JIETU-
pyroLe KOMIOHeHThbl. CTPYKTYpHbIe coCTaBJisAoLMe. XapakTep npeBpalleHrd. CrjiaBbl »KkeJie30 — XpoM. XpOMUCThIe CTaIn. XpOMOHHMKeJIeBble ayCTEHUT-
Hble CcTaJId. JlernpoBaHHbIe XPOMOHUKeJIeBbIE CTa/Iu. KOppO3HMOHHOCTOWKYE YYTYHBI.

Tema 6.2. J1eKTpOXUMUYECKHE U KOPPO3HOHHbIE XapaKTEPUCTUKH Me/H, HUKeJIs, KOOA/IbTAa U UX CIUIABOB. JJIEKTPOXHMUYECKHE U KOPPO3UOHHBIE
XapaKTEPUCTHUKHU MeJIU U ee CIIaBoB. Koppo3rnoHHOe pacTpeckuBaHue aTyHU. O6ecliMHKOBaHUe JIaTyHU. ['a30Bas Koppo3us Meau U ee ciu1aBoB. Kopposu-
OHHbI€E XapaKTEPUCTHUKHU HUKeJIs. CILIaBbl HUKEJb — Me/lb, HUKEJIb — MOJIMG/EH, U HUKEJIb — XpOM — KpeMHUI. KoGasIbT U ero criaBbL.

Tema 6.3. Js1eKTpoXUMHUYeCKHe U KOPPO3UOHHBIE XapaKTEepPUCTUKH aJIIOMUHMS, MarHusi, 6epuwuIMsA M CIUIaBOB HA MX OCHOBe. Koppo3us nog, Hanpsi-
»keHueM. lllesieBast KOppO3UsL. DJIEKTPOXUMHUYECKOe OKUCIeHUe. Koppo3us criaBoB. CesleKTUBHOE pacTBOpeHUe. MeTo/ bl 3/IEKTPOXUMUYECKOW 3l UThL
Tema 6.4. Js1eKTpOXUMHUYECKHE U KOPPO3UOHHbBIE XapaKTEepPUCTUKH CBUHIIA, 0JI0BA, IMHKA, XpOMa ¥ MapraHia.

Tema 6.5. BeHTWIbHBbIE MeTa/UIblL. MexaHH3Mbl pOPMUPOBAHMS TACCUBHBIX IJIEHOK. KOpPO3HOHHbIE U 3/IEKTPOXUMUYECKHE CBOMCTBA TUTAHA, aJIFIOMUHUS],
TaHTaJa, HU0OUS, BaHaAus, Bosibdpama. KuHeTrka 1 MexaHU3M GOpPMUPOBAHUS IACCHBHBIX IJIEHOK HA BEHTU/IbHBIX METaJ/LJIaX.



Tema 6.6. deKTpOXUMHYECKHE U KOPPO3UOHHbIE XapaKTEPUCTUKH 6/IaropoJHbIX MEeTa/UIOB: cepe6pa, 30/10Ta, IVIaTUHbI U Na/UTagus. MeTos Kpu-
BBIX 3apsDKeHHs Ha I/IaTMHe. KMHeTHKa OKHMC/IeHUs] OpraHU4YeCcKrX coeJMHeHUH Ha I1aTtrHe. KaTanusatopsl. CEeHCOpHBIE 3/1eMEHThI.

6. O6pa3oBaTe/ibHblE TEXHOJIOTUHU

Jlekyuu: IeKIIMKU-BU3yaJU3aL MU C UCII0JIb30BAHMEM KOMIIBIOTEPHOM aHUMALMHY; JIEKLIMK TPOOJIEeMHOTr0 XapaKTepa.

CeMMHaphbI: AUCKYCCUHU, KPYTJIble CTOJIbl, 3J1EMEeHThl TeXHOJIOTUN «Mo3roBoi WTypM» U «KpuTudyeckoe MblllJIeHUEe», BbINOJHEHUE KOHTPOJIb-
HbIX U MUHU-KOHTPOJIbHBIX PaboT, 3a1uTa pepepaTos.

7. Y4e6HO-MeTOojuYeCcKre MaTeprasbl Jis CAMOCTOSATEbHON paboThl O AUCLUIIINHE (MOAYJIIO):

CTyneHTaM npefoCcTaB/sieTCs NporpaMMa Kypca, IJlaH 3aHATHUU U epedyeHb 3aJlaHri [JIs1 CaMOCTOSTebHOM paboThl. [lo ka0l TeMe yKa3bl-
BaeTCs MaTepua B MCTOYHUKAX U3 CIIMCKOB OCHOBHOM U BCIIOMOTATEJIbHOM JIMTEPATYPHI, a TaKKe U3 UHTEPHET-pecypcoB. JloNOJHUTEbHbIE
MaTepuasbl M PYKOBOJCTBAa K BbBINOJHEHWIO KOHKDETHBIX 3aJlaHMM  pasMellaloTcl Ha caldTe kadefpbl oOwWed XUMUM:
www.chem.msu.ru/rus/teaching/general-spec.html

8. PecypcHoe obecnieyeHue
e [lepeueHb OCHOBHOM 1 BCLIOMOTraTeJbHOW yUeOHOU JTUTEPATYPhl KO BCEMY KypCy

OcHOBHas JiuTEpaTypa
1. CemenoBa U.B., ®nopuanoBuu .M., Xopomuio A.B. Kopposus, matepuanoBeaenue. M. ®usmartaut. 2002. 335 c.
2. MamackuH b.B., [letpuii O.A., Hupauna I'.A. dnektpoxumus. Xumusi, KosocC Mockea. 2006. 670 c.
3. ®. Muomanp, C.Caakuy, [1.0ge6ep, P. Measie-PeHo. diekTpoxumus. M.: TexHocdepa. 2008. 359 c.
4. 3. MaTTCCOH. dIeKTpoxuMuieckas kopposus. M. Metannyprus. 1991. 157 c.
5. T'. Kemie. Koppo3us meTtasioB. M. Metannyprus. 1984. 400 c.

JlonosHUTE/IbHAS JINTEPATYypa

1. V. liBukkep. TutaH u ero cnyiaBbl. M. Metasnnyprus. 1979. 511 c.

2. langaes B.C., Manodeena A.H., laBbijoB A./l. BiusiHUe BpalljeHUs 3JIEKTPOJA Ha MMTTUHTOBOE HapyllleHUe MAaCCUBHOCTY MeTaJlla B
pacTtBope xyiopuja HaTpud. JuekTpoxumus. T. 48, Ne 11. 2012. C. 1139.

3. CadoHoB B.A. UMnieiaHCHAs CIEKTPOCKOMUSA /ISl U3yYeHHS U MOHUTOPHUHTA KOPPO3UOHHBIX AIBJIeHUH. dsekTpoxumus. T. 29, Ne 1. 1993.
c. 152-160.

4. N.T. PoguonoBa, A.M. 3anues, O.H. bakiaHoBa, A.B. 'osoBanoB, H.U. 3ugens, 3.T. llanoBaJsios, I.B. CemepHuH. CoOBpeMeHHbIe MOAX0/bl K
MOBBILUIEHHIO KOPPO3MOHHOW CTOMKOCTH M 9KCIJIyaTallMOHHOM HaJIeXKHOCTH CTasled AJ1s1 HepTenpoMbICI0BbIX TPy6onpoBoAoB. M. Me-
Tasnyprusgart. 2012. 172 c.

Ilepuoguyeckas iurTepaTypa
Kypuan Corrosion Science > http://www.journals.elsevier.com/corrosion-science/
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Kypnan Electrochimica Acta > http://www.journals.elsevier.com/electrochimica-acta/
Kypnan Electrochemistry Communications > http://www.journals.elsevier.com/electrochemistry-communications/

e [lepedeHb UCMOJIb3yeMbIX UHGOPMALMOHHBIX TEXHOJIOTUH, UCII0JIb3YEMBbIX IIPH OCYILECTBJIEHHUHU 00pa30BaTebHOI0 Mpoliecca, BK/IYast
nporpaMMHoe obecriedyeHue, UHGOpPMalMOHHbIE CIPAaBOYHbIE CUCTEMBI (IPU HEOOXOAMMOCTH ):

Caitt »kypHasia Protection of Metals and Physical Chemistry of Surfaces http://rd.springer.com/journal/11124
Caitt xxypHasia Russian Journal of Electrochemistry http://rd.springer.com/journal /11175
e OnucaHue MaTepUa/IbHO-TEXHUYECKOH 6a3bl.

3aHATHS NPOBOAATCA B ayAUTOPHUAX XUMHUYecKoro ¢pakybTeTa MI'Y, 060pyJOBaHHBIX MYJIbTUMeJUUHBIMH POEKTOPAMHU, TEPCOHATbHBIMU
KOMIbIOTEpaMH, 3KpaHaMU. CaMoCTOsITe/IbHasi paboTa CTYAEHTOB 06ecrieYrBaeTCs JAOCTYIIOM K yueOHOM uTepaType, ceTu «MHTepHEeT» U
KOMIbIOTEPHBIM 6a3aM JJaHHBIX.

9. AI3bIK npenojaBaHUs — pyCCKUHU

10. [IpenogaBaTtenu:
J.X.H., ipodeccop, CapoHoB Buktop AnekceeBudy, 8(495)939-53-75
K.X.H., JonieHT, PumrodT Jlapuca AnekcaHapoBHa, fishgoit@rambler.ru, 8(495)939-35-94.

®OoHABI OLIEHOYHBIX CPE/CTB, HE06X0AMMble JJis OLLeHKH! pe3y/IbTaTOB 00y4eHus

O6pas1bl OLIEHOYHBIX CPEJCTB J1s1 TEKYLEr0 KOHTPOJIS yCBOEHUSI MaTeprasa U MPOMEXyTOYHOHN aTTeCTalluu - 3k3aMeHa. Ha ak3aMeHe nmpoBe-
psieTcs JOCTHXKeHHe IPOMEeXXYTOUYHbIX UHAMKATOPOB KOMIIETEH|UH, TepedyUCIeHHbIX B I.2.

IIpuMepHBI CIMCOK IK3aAMEHANMOHHBIX BONMPOCOB:

1. OcHOBHBIE ITOKa3aTeH yllepba, HAHOCUMOI'0 KOppo3uel. Buibl KOppO3UOHHBIX NOTepb. K KakoMy TuIly npolecca - TOMOTeHHOMY HUJIX
reTeporeHHOMY — OTHOCHUTCSI KOppo3usa? XuMHUUuecKass U 3JIeKTPOXUMHUYecKass Koppo3us (onpepesneHuss) OCHOBHble BU/bl KOPPO3HH.
Knaccudukanys npoiecca KOppo3uu 1o TUIY pa3pyLIeHU.

2. [lutTUHrOBasA KOppo3usd. MexaHU3M. Y CJI0BUA BOSHUKHOBEHHUH.

3. OcHOBHbIe ITIOKa3aTeJ M KOPPO3UOHHOTO Npouecca. YCJI0BUA NPOTEKAHUSA ra30BOU KOPPO3UH. 2KapoCTOMKOCTD U )KapONpOYHOCTb MeTaJl-
Ja. [lpuBeuTe onpesesieHUs XMMUYECKOT0 MeXaHW3Ma KOppo3uHu. [Ipy KaKUX yCI0BUAX OH peaJu3yeTcs B ra3oBoi dasze?

4. [IpuBeauTe cXeMy CTPOEHHUA CJIOS XeMOCOPOHMPOBAHHOIO KMCJI0PO/a Ha MeTaJlJle, a TaKXKe CXeMy CTpoeHUd okcuJa. O0'bsACHUTe npolec-
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Chbl, [IpOUCXOAALIHME HA 'PaHULIE MeTaJlJl — ra30Bad Cpela.

5. JlepeKTbl KpUCTANJINYECKUX PELIETOK U UX BJMSAHUE Ha KOPPO3HOHHBIE NMPOLEeCCh], TPOUCXO/SIIME B MeTalJaX U ClJIaBax.
6. BiMsHue mapuuasbHOIO JaBJIeHUS KUCI0pPOJa Ha BO3MOXKHOCTb MPOTEKaHUS peaKL WU OKUCIeHUs MeTaslja. MexaHW3M 0Opa3oBaHUA

OKCHAHOﬁ IJIEHKW Ha MeTaJljle B ra30BoH c])a3e.

7. TepMoauHaMuUYecKas QYHKIMs, ONKUCbIBAIOLAsA BEPOSATHOCTD llepexo/ia MeTajljla B MOHHOe cocTossHUe. OCHOBHbIE CTaZjUU ra30BOU KOp-

pOo3rHn METAJIJIOB.

8. YcsoBue cnyiomtHOCTH. MexaHU3M 06pa30BaHuUs IOPUCTOM IIJIEHKHU HAa IOBEPXHOCTHU MeTasljla U CllJlaBa B ra30BoM ¢ase.
9. Azxcop6uys ra3oB Ha MOBEPXHOCTH MeTaJslja (cnsaBa). M3oTepMbl afcopbuuu. YpaBHeHUs afcopbuun. CpaBHUTENbHBIN aHAJIU3 U30Tep-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

MBI aZiCOPOLIMHU KHCI0poJa U u3oTepMbl Jlenrmropa. Teopusa BpyHayapa.

CBo¥icTBa NOBEPXHOCTHBIX IIJIEHOK Ha MeTaslie. [loka3aTesu 3allMTHBIX CBOMCTB IJIeHOK. KNHeTHYeCcKHe 3aKOHBI pocTa IyieHOoK. CocTas
Y CBOMCTBA OKCU/IHBIX MJIEHOK Ha »keJie3e. CX0,cTBa U pa3nuus B AUPPY3MOHHBIX MeXaHHM3MaX 00pa30BaHUA OKCUAHBIX IJIeHOK Zn0 u
Cuz0.

JAnddy3rsa MOHOB B IOBEPXHOCTHOU IJIeHKe. 3aKOHOMEPHOCTHU ra30BOM KOPPO3UH.

Teopuu kapoCTOMKOr0 JIETUPOBAaHUS.

JJIeKTpoXMMHUYecKass Koppo3usd. PU3UKO — XUMHUYeCKHe BJIeHUs Ha IPAHULIe MeTaJlJl — 3JIEKTPOJIUT. DJIeKTPOJHbIe peaKMU. XapaKTe-
PUCTHUKH 3JIEKTPOXUMHUYECKOI'0O KOPPO3UOHHOTO Ipolecca.

ConpskeHHbIe 3JIeKTPOJHbIe peaKLUU. BoLOpOJAHBIM M KUCJIOPOAHBIA 3JIEKTPOJHbIe NOTeHIUaNbl. YpaBHeHHe HepHcra. Tpexasek-
TPOJAHAA cXeMa.

CTpoeHHre JBOMHOIO 3JIEKTPHUYECKOI0 c10s. MoJiesin IBOMHOTO 3JieKTpUudeckoro caosl. Ckayok noTeHLMaJla Ha FpaHuULe MeTaJlJl — pac-
TBOp. BiusHWe ABOMHOTO 3/1IEKTPUYECKOI0 €101 HA KUHETHUKY 3JIEKTPOHBIX IIPOLLECCOB.

TepMOJMHAaMUKa 3JIEKTPOJHbIX poueccoB. TepMoMHAMUYeCKHe YCI0BUSA NPOTEKaHUSA KOPPO3UOHHBIX polueccoB. [luarpamMmel Ilypbe
(Ha mpumepax Zn - H20, Cr - H20).

OCHOBHbIE€ 3aKOHOMEPHOCTH 3JIEKTPOXUMHUYECKON KUHeTUKHU. KOHLleHTpalMoHHas NoJsipyu3anus U npefebHbld AUPGYy3MOHHBIN TOK.
CkopocTb TUMUTHUPYIOLIAsA cCTafgus npouecca. MacconepeHoc noj, feicTBueM AudpPy3un 1 3J1IeKTPUYECKOT0 MOJIs.

JJIeKTPOJHble peaKLuK C 3aMe/lJIeHHON cTaZiuel pa3psa/ — MoHU3anus. YpaBHeHue Tadess. ['padpryeckoe onpeseneHre noTeHyana v
TOKa Koppo3uHu. [IpoTekT - apdekT. Teopuss MUKPO31EMEHTOB.

OcHOBHble XapaKTEpPUCTUKU KOPPO3UOHHOro Mnpouecca. ConpsikeHHble peakiuu. Koppo3noHHble Mpouecchl ¢ BOJAOPOJHOU U KUCJIO-
poAHOU Aenosapusnueit. [longpusanoHHble KpUBble UHKA B cepHOU KucoTe. Teopusa KosloTbIpKHHA.

AHoJiHasa peakLUsl HOHU3ALUMNA MeTa/lJIOB. 3aKOHOMEPHOCTU PacTBOPEHUSI META/IJIOB B aKTUBHOM COCTOSIHUU. 3aBUCUMOCTb CKOPOCTH
pacTBOpeHHUS OT NPUJIOKEHHOI'0 NOTeHIMasIa (Ha NprMepe XeJie3a B CEpHOM KHUCJIOTe).

Koppo3uoHHBIN KOHTPOJIb. [locTpOeHMe KOPPO3UOHHBIX AUAarpaMM. MexaHHU3Mbl aHOJAHOTO pacTBOpeHUs MeTasioB MroJsiepa - Toma-
moBa U JloceBa.

[TaccuBauusa MeTas10B. [IpUYMHBI BOSBHUKHOBEHHUSA NAcCUBHOCTHU. CrIOCOOBI NepeBo/a MeTa/lJla B IACCUBHOE COCTOsIHWE. AHOMAJIbHbIe
SIBJIEHUS [IPU paCTBOPEHUU MeTaJJIOB.



23.

24,

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.

Kese30 1 ero criaBbl B COBpeMEHHOM TexHUKe. KOppo3noHHbIe U 3/1eKTPOXUMHUYECKHe CBOMCTBA »kesle3a. Kopposust xesie3a B pas/IM4HbIX 3/1€K-
TPOJIUTAX.

BinsHre MeTasuypriuyeckrx GakTOpoB Ha KOPPO3UIO »kesie3a U cTasiel. Knaccudurkalys cryilaBoB Ha OCHOBe »KeJie3a 1o cocTaBy. OCHOBHBIE JIerU-
pytoliyie KOMIIOHeHTbL. CTPYKTypHbIe COCTaBJIsIOLIMe. XapaKTep NpeBpaLleHHH.

CIL1aBbI KeJ1e30 — XpoM. XpOMUCThIE CTa/IM. XpOMOHUKeJIEBbIe ayCTEHUTHBIE CTA/IH. JlerMpoBaHHbIE XPOMOHHKeJIeBbIe CTaIu. Kopo3rnoHHOCTOMKYE
YyTYHBL

JJIeKTPOXMUYECKYE U KOPPO3MOHHbIE XapaKTePUCTHKY Me/IY U ee CIJIaBoB. Koppo3noHHOe pacTpeckrBaHue JaTyHU. O6ecliMHKOBaHYe JIaTyHu. [a-
30Basi KOPPO3KsI ME/IU U €€ CILJIaBOB.

Koppo3noHHble xapakTepuCcTHKU HUKeJIs. ClIaBbl HUKeJb — MeJlb, HUKeJIb — MOJIMG/IeH, U HUKeJIb — XpOM — KpEMHUI.

JJIeKTPOXMMHUYECKHE U KOPPO3UOHHbIE XapaKTePHUCTUKU KOOa/IbTa U ero CIJIaBOB.

JJIEKTPOXUMUYECKHE U KOPPO3UOHHbIE XapaKTEPHUCTUKU aJIFOMHUHUSA U €0 CIIJIABOB.

JJIeKTPOXUMHUYECKHE U KOPPO3UOHHbIE XapaKTePHUCTUKU MarHus, 6epUIIHs U CTIJIaBOB Ha UX OCHOBE.

JJIEKTPOXUMUYECKUE U KOPPO3UOHHbIE XapaKTEPUCTUKU CBUHIIA, 0JI0BA, LIMHKA..

JJIEKTPOXUMHUYECKHE U KOPPO3UOHHbIE XapaKTEPUCTUKU XpOMa U MapraHLa.

BenTuibHbIe MeTabl. KMHETHKaA M MexaHU3M pOpPMUPOBaHMS IACCUBHBIX IJIEHOK HAa BEHTU/IbHBIX MeTaJIIaxX.

Koppo3noHHbIe U 3/IEKTPOXMMUYECKHE CBOMCTBA BEHTU/IbHBIX METAJUIOB ( HA PUMepe TaHTa/Ia U HUOOHS).

BnaropoziHble MeTasibl. MeTO/ KPHBBIX 3apskeHHsl Ha IJIaTHHe. Koppo3voHHbIe CBOMCTBa 6/1aropoiHbIX MeTa/UIOB (Ha pUMepe IJIaTHHBI U NaJl-

Jlagus).

MeToauyeckue MaTepHUuaJbl 4J4 IPpOBEeACHUA MIpoLHeaAyp ONE€HUBAHUA pe3y/ibTaTOB OﬁyquHﬂ
[llkasa oleHUBaHUS 3HAHUH, YMeHI/Iﬁ W HAaBLIKOB IIpHUBEJI€EHA B Ta6JII/ILle HHUXKe

IIKAJIA U KPUTEPUU OLUEHUBAHUA PE3YJIbTATA OBYYEHUA no agucuunivide (MOAyJii0)

OneHka 2 3 4 5
PesysibTaT
3HaHuUA O6pbiBoYHbIE | B 1esioM cucTeMaTUYEeCKUE, CuctemaTuueckue, 06111Me, HO He- CdopmupoBaHHbIe cCUCTEMaTUYE-
3HAHUA WK UX | HO HerJlyboKue 3HaHUA CO JOCTaTOYHO CTPYKTYPUPOBaHHbIE CKMe 3HaHUA
OTCYTCTBHE 3HAYMUTeJbHBIMU Npobesia- 3HaHUA
MU
YMmenusa OTpenbHbIE B njesiom cuctemaTtrnyeckoe, | B mesioMm ycneluHoe, HO cofepakaliee YcnenrHoe ¥ cucteMaTudeckoe
yMEeHHUS WM UX | HO OTPAaHUYEHHOE YMEeHHUE, OT/leJIbHbIE TPO6esibl yMeHHUe (J10- yMeHue
OTCYTCTBHE yCIlellIHOe TOJIKO B IIPO- IyCKaeT HETOYHOCTH HENIPUHLUIIHU-
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CTEUIINX CUTYaLUAX

aJIbHOTO XapaKTepa)

HaBbiku (Ba1age-

OTaenbHBbIE Ha-

[[la6ioHHBIE HABBIKH, PU-

B njesioM cdopmMupoBaHHble HaBbiKH, | CdopMUpPOBaHHBIE HABBIKY, IPU-

HUA) BbIKU UJIM UX | TOJHBIE JIMIUb JIJIS1 pelleHUs HO He BCe B aKTUBHOU popMe MeHsieMble NIPU pellleHUH pas/iny-
OTCYTCTBHE NpOCTEeNIINX 3aa4 HBIX 3aJa4
PE3YJIbTAT OBYYEHUA ®OPMA OLLEHUBAHHUA

M0 AUCHUIIMHE (MOAYJII0)

3HaTh: JJIEKTPOXUMHUYECKHE MEXaHW3Mbl KOPPO3UOHHBIX pa3pylLleHUuH; ob1e 3aKOHOMEPHOCTH XU-

MUYECKOU U 3JIEKTPOXUMUYECKON KOPPO3HUH.

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
nleBaeMOCTH, IpoBepKa pedepaTos,
YCTHBIM ONPOC HA 3K3aMeHe

YMeTb: [log6upaTh coco6bl 3alUTHl META/IJIOB U CIJIABOB OT KOPPO3UOHHBIX pa3pylleHUN MyTeM
MOAMGUIIMPOBAHUS MX COCTaBa U CTPYKTYpPbl, IPUMeHEHUs CleljMaJbHbIX METOJ0B 06pabOTKH MO-
BEPXHOCTH, a TAKXKe 3JIEKTPOXUMHUYECKHUX METO/I0B 3al{UThl OT KOPPO3UH.

MepONpPUSATUS TEKYLIEro KOHTPOJIS yC-
NeBaeMOCTH, YCTHBIM ONMPOC Ha 3K3a-
MeHe, BbinosiHeHUe [1K3 Ha 3k3aMeHe
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