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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CnocoOeH BBITIONHATE PaOOTHI MO 3alIUT€ BHYTPEHHEW IMOBEPXHOCTH METAJOKOHCTPYKIIUHA OT
KOpPO3HUH

IIK-2 CriocobeH oCymecTBIATh PYKOBOJCTBO pabOTaMH MO 3JIEKTPOXUMHUYECKOW 3alUTE IMOA3EMHBIX H
MOJIBOJTHBIX METAINTUYECKUX KOHCTPYKIUI

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHMU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHUYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3paObOTKH HOBBIX TEXHOJIOTUH, METOZOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MONy(HaOpUKaTOB M TOTOBOM MPOIYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIIEHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUYECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4yecTBa MTPOAYKIIUN)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobXoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccuoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIpH HAUTHIAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[NK-1 Cnocob6eH BEIMONHATE |Pa3zpabareiBacT IJIaH MEpPONPUATHI MO  3aliuTe
paboTHI TIO 3alTUTe BHYTPECHHEH TOBEPXHOCTH METAJUIOKOHCTPYKIIUH  OT

BHYTpPEHHE!N MOBEPXHOCTH  |KOPPO3UHU
METaJOKOHCTPYKIIMH OT

KOppO3UH
[IK-2 Cnocoben [IpumeHsieT TeopeTHUECKe 3aKOHOMEPHOCTH IPOTEKaHUS
OCYILIECTBIISITH PYKOBOJCTBO |3JIEKTPOXUMHUUECKON KOPPO3HUHU AJISl peain3aunu paboT 1o
paboramu 1o 00pb0e ¢ KOPPO3HOHHBIM Pa3pyLICHUEM METAJION3AETUN
ANMEKTPOXUMUIECKOU

3alUTE NMOJI3EMHBIX U
MTOJBOJHBIX METAJUIMYECKUX
KOHCTPYKLIHH

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

IIK-1 CrmocobeH BBIMOMHATH pabOThIl MO 3alIUTe BHYTPEHHEH IOBEPXHOCTH
METaJOKOHCTPYKIMI OT KOPpO3UHU

Ne HaumenoBanue ®dopma
n/n JUCIIUTLITNH, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
6|7




1 [3amuTa MeTanIoB OT +
arMocgepHOi
KOppO3UHU

2 |Uarudurtopst +
KOPPO3HH METAJUIOB

3 |Koppo3ust MeTamioB ¢ +
BOZOPOHOM
JleTiofsipu3anuen

4 |CmaunBanue u +
ancopOITus

5 [Texnomornueckast +
MPaKTHKA

[TK-2 CriocobeH ocymecTBIsATh PYKOBOACTBO padOTaMU IO IEKTPOXUMHUIECCKOHN 3aIInuTe
MOJI3€MHBIX U TIOJBOJHBIX METAJUTHUECKIX KOHCTPYKIIHIA

Ne HaumenoBanue ®dopma
n/n JTUCIIUTLITNH, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
6|7
1 {arubutopst +
KOPPO3UHU METAILJIOB
2 | TexHonornyeckas +
MPaKTHKA

2. MecTo nucuuiuiaiabl B cTpykrype OII 0akanaBpuara:

Hucuunnuna «Teopus KOppo3uM METAUIOB» OTHOCUTCA K 4acTd, (HOpMUpYeMOM ydyaCTHHUKaMHU
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro maHa OIl mo Hanpasnenuto moaroroku 04.03.01 - Xumus.

Jucuunnuna « Teopust Koppo3uu METAJUIOB» U3y4aeTcs B 6, 7 cemecTpax.

3.00beM u conepxaHue JUCUUILINHBI
3.1.00peM QUCIMIUIMHEL: & 3.€.
Ounas: 8 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 288
KonTaktHas pabora 184
Jlexuu (Jlexiun) 56
Jlaboparopnsie (J1ab. pab.) 56
[Tpakruueckue (Ilpakt. pad.) 72
CamocrostensHas padota (CP) 68
DK3aMeH 36
3auer -
3.2.Coneprkanue Kypca.

Ne Ha3zBanue Bun yuebHoMU DOpMBI TEKYIIETO

TEMBI paszena/TemMsl pabotsl, yac. KOHTpPOJIS




Jlex | JIa6 |IIpa | CP
UM | . | KT
pab. |pab.
O|]O0 |0 ]|O
6 cemecTp
TepMmoguHamMu4ecKu JlaGopatopHas
€ TIPEIIOCHUTKH pabora;
KOPpO3UH. KonTponbHas
6 |6 | 6|9
Knaccudukanus pabora
KOPPO3HOHHBIX
MIPOLIECCOB.
BnyrtpenHue u JlaboparopHas
BHemHue gakroper | 6 | 6 | 6 | 9 pabora
KOppO3UH
MeTtobt JlaGopatopHas
KOPPO3WOHHBIX pabora;
HUCCIIEIOBAaHUI 6 6 6 9 KonTponsHas
pabora;
TectupoBanue
XuMHuuecKas JlaGopatopHas
KOppO3us 616 l6lo pabora;
KOJUIOKBUYM;
TectupoBanue
7 cemecTp
DNeKTpoXuMu4ecKa JlaboparopHas
sl KOpPO3Hst pabora;
METAJIJIOB TectupoBanue;
[
6 p 8 | 6 [IpakTnueckoe
3alaHue st
[IPaKTUYECKON
MOATOTOBKH
Kopposunonusie 4l alg a4 JlaboparopHas
ayarpammsl. pabora
Koppo3sust 1Byx JlaboparopHas
METaJJIOB B 6 | 6 | 8 |6 pabora
KOHTAaKTe
Brnusiaue BHenHeH JlaGopatopHas
MOJISIpU3AIIY Ha 6 le6lsle pabora;
BHYTPEHHUHN KOJUIOKBHYM (TeMa
KOPPO3UOHHBIH TOK. 5-8)
[TaccuBHOCTH JlaGopatopHas
METAaJIJIOB. 6 |6 | 8|6 pabora;
KOJUIOKBUYM




10 Hcnons3zoBanue JlaGoparopHas
€MKOCTHBIX pabora;
U3MEPEHUH B IIpakTueckoe
W3y4YE€HUU KOPPO3UHU 3a/laHue s
M 3alIUTHI MPAKTUYECKON
METaJJIOB. HOJTOTOBKH

ITn
OnexTpoxanwuisipH | 4 4 8 | 4
bI€ SIBJICHUS.
JnckoBbie
AIIEKTPOIBI.
@orosneKTpUUeCcKas
MOJIApU3ALUS
(DIII).

Tema 1. TepmonnHaMuvecKkne npeanocbuiku koppo3nu. Kiaccudpukanusi KOppo3MoOHHBIX MPOLECCOB.
(ITK-2)
Jlexknus.
OcHOBHbIE TOHATHSA U TepMuHoJoOrus. Kopposus, KOppO3HMOHHYIO CHCTEMY, KOPPO3HOHHBIE INPOTYKTHI,
Koppo3uonnast ctoiikoctb. (OCHOBHBIE AaCHEKThI, XapaKTepU3YIOIIHE 3HAYUMOCTh KOPPO3MOHHBIX
HCCIICIOBAHUIM.

TepMmonuHamMHuuecKasi BEpOSATHOCTb 00Opa30BaHUs MPOTYKTOB OKHUCIIEHUS Ha TOBEPXHOCTH METAJIA.
Knaccugukaius Koppo3nOHHBIX MPOIECCOB U BUIbI KOPPO3UH: IO MEXAHU3MY B3aWMOJICHCTBUSI METAJJIOB
C BHEIIHEW CpeNoi; IO BHUIY KOPPO3UOHHOW CpEIbl U YCIOBHAM IPOTEKaHUsA IPOLECCA; IO XapakTepy
KOPPO3UOHHBIX PAa3pyLUIEHUN; 110 BUAAM JIOIOJHUTEIBHBIX BO3IACHCTBUN, KOTOPBIM IOABEPIacTCs METall
OJHOBPEMEHHO C AECHCTBUEM KOPPO3HMOHHOU CPEJIBI.

IIpakTH4eckoe 3aHATHE.
Pemenue 3aga4 u ynpaxxaenuii. [lpumepsl 3aganmii:

1. Onpenenuts napuuanbHOE JaBIEHHUE KHCIOPOJA HI)KE KOTOPOrO HEBO3MOXKHA ra3oBasi KOPPO3UsS MEIU
Ha BO3ZyXe IpHu c.y. ¢ obpazoBanueM CuO, eciiu DG°(CuO) = 129,4 xn2K/Monb.
2. Bo3MOXHO 1M OKHMCIIEHHE 0J10Ba K1ciaopoxoM Bozayxa (P(O)2 = 29265 Ila), npu 25 °C, eciu ynpyroctb
nucconuaiuu okcuaa onosa(ll) P(O)2 =9,026 10-12 Ila.
3. OOBSICHUTH TEPMOAMHAMHUYECKYIO YCTOHYUBOCTh MEAM B KHCIIOH cpese npu pH = 2 Ge3 gocrtymna Bo3ayxa
Y HEyCTOWYMBOCTH B YCJIOBUSX BIaXXHON arMocdepsl nmpu pH = 7.

JlaboparopHbie padoThbI.
Heab padoTsl cocToUT B H3ydyeHuu BJaussHus pH Ha koppo3uonHoe noBeaeHue maruus. Kopposus
u3y4yaercs o 00bemMy Bbl/IeJICHHOTO BOA0POAa B Koppo3uMeTpax B pactsopax ¢ pH or 1 xo 12.
3ananue.
1. O3HaKOMUTCSI C TEOPETHUECKUM MaTepuajoM K jJaboparopHoil paboTe MpeACcTaBICHHOM B IAOOPaTOPHOM
IIPAKTUKYME.
2. BeinmosnHuTh 12a00paTopHyo paboTy CONIaCHO aJITOPUTMY METOIUKHU SKCIIEPUMEHTA.

3. PesynbTarsl OMBITOB MPENCTaBUTh Ipaduiecku B koopauHaTax K, cmM3/M2 dac - t,gac i Kaxaou Cpesl
u K, cm3/M2 vac — pH mns Bpemenn 180 MuH.
4. Cpenarb BBIBOJ O BIMSHUU MPOAOKUTEIBHOCTH HCIBITAHUN HAa CKOPOCTh KOppO3uHM U BiusHue pH
Cpenbl.
KoHTpoJibHBbIE BONPOCHI /ISl 321UTHI JIA00PATOPHOIT padoThI.
1. Hanummre ypaBHEHUS aHOOHOW M KaTOIHOM pEeaKIMil, MPOTEKAIOIMX IpPU KOPPO3UM MarHus B
pa30aBIeHHON CEpPHOI KHCIIOTE.
2. Paccunraiite Benmuuuny O.J1.C. mporiecca KOppo3ul Maruus B pa30aBIeHHON CEPHON KUCIIOTE.
3. C KaKuM KOHTPOJIEM MPOTEKAET KOPPO3us Maruus B pacrBopax pH=1,7 .9, ?
4. Yto Ha3bIBACTCS MEPEHANPSHKEHUEM BOIOPO/A, U OT KaKUX (PaKTOPOB OHO 3aBHCHUT?
3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.



1) [ToaroroBka K TEKyIeMy KOHTPOJIIO (TECT, KOHTPOJIbHAsA paboTa), mpopadboTarh
TEOPETUUECKUI MaTeprall: KOHCIIEKTHI JIEKIIUHA, PEKOMEHTyEMYIO JIUTEPaTypy.

2)  IloaroroBUTH OTBETHI HA BOMPOCHI:

1. HazoBuTe OCHOBHBIE MMOKa3aTenu yiepoa, HAHOCUMOTO Kopposuei. Kakue BuibI moTeps BbI 3HaeTe?
2. Oxapakrepusyiite cocrosHue Meramuioponaa Poccuiickoit denepanmu.

3. JlaiiTe onpeneneHne TepMUHA «KOPPO3USI».

4. Kakoii TepmoarHaMuueCcKoi (pyHKITMEH XapaKTepu3yeTcss BEpOITHOCTh MEpexoa METAJIOB B HIOHHOE
cocroguue?

5. K kakomy Ty npouecca — rOMOI€HHOMY WJIM T€TEPOT€HHOMY — OTHOCUTCSI KOppO3us?
6. [IpuBeauTe onpeaeneHne XuMHUECKON U JIEKTPOXUMHUYECKON KOPPO3HH.

6. IlepeunciuTe OCHOBHBIE BUJIbI KOPPO3HH.

7. Kax MOxHO KJ1accu(HUIIMPOBaTH MPOIIECC KOPPO3HH 10 BULY pa3pyIICHUIN?

Tema 2. BuyTpennue u BHeninue ¢paxkropbl koppo3un (I1K-2)
Jlekumus.
BuyTtpennue (¢dakTtopbl KOppO3MHM: TEPMOAMHAMHUYECKHUM, COCTOSIHHE MOBEPXHOCTH, CTPYKTypHas
reTeporeHHOCTh ciiaBa. BHemnue dakropsl koppos3uu: pH cpensl, ypoBeHb U HpUpoAa MUHEpATU3aLUuU
HEWUTpaJbHBIX PAaCTBOPOB, TMAPOJIUHAMUYECKNE YCIOBHS, TEMIIEPATypa, IEPEMEHHBIE U 3HAKOIIEPEMEHHBIE
HaIpSKEHUS. HA METaJll.

IIpakTnyeckoe 3ansATHE.
Pemenue 3anau. [Ipumepsl.
1. TloueMy XUMHUYECKH YHUCTOE >KEJIE30 SBIsSIETCsl Oojiee CTOMKUM MPOTUB KOPPO3UU, YEM TEXHHYECKOE

xene30? CocTaBbTe€ YypaBHEHHUS AHOAHOTO M KaTOIHOTO IPOLIECCOB, MPOUCXOMALUIMX MPU KOPPO3UU
TEXHUYECKOTO eJie3a BO BIaKHOM BO3JyXe U B a30THON KUCJIOTE

2. B xakom citydae IIMHK KOPPOJUPYET OBICTpee: B KOHTAKTE C HUKEJIEM, JKeJIe30M WK ¢ BUucMyToM? OTBET
nosicHure. Hanuiure 1151 BCcex Cily4aeB ypaBHEHHE NIEKTPOXUMHUUECKON KOPPO3UU B CEPHOM KUCIIOTE.

JlaGopaTopHbie padoThbI.
Bimsinne TeMnepaTypbl Ha KOPPO3HI0 METAJJIOB)
Hean padorsi: UcciienoBars BIMsIHHE TEMIIEPATYPbl HA CKOPOCTh KOPPO3HHM METAJLIOB B PacTBOpPax
KHCJIOT B YCJIOBHMAX NMOCTOSIHCTBA NMOTEHUHMAJIA U YCTAHOBUTH XapaKTep KOHTPOJS KOPPO3HOHHOIO
npouecca.
3amanue.
1. BeinonHuTh 1a00paTopHyo paboTy COMIACHO aITOPUTMY METOIUKH SKCIEPUMEHTA.

2. Ha ocHOBaHUM 3KCTIEPUMEHTAIBHBIX JaHHBIX MOCTPOUTH rpaduk B koopanHatax InKcep — 1/T K. Haiitu
rpapuuecku 3HadeHue S(PQGEeKTUBHONM »HHepruu axktuBauu Esd¢d u mocTosHHOH A W TNpoBepUTH
MPaBUIBHOCTH MOyYEHHOTO SMIMPUUECKOTO YPaBHEHHUSI TEMIIEPATYPHOI 3aBUCUMOCTH CKOPOCTH KOPPO3UU
MeTaJlla B paCTBOPE KUCJIOTHI: pACCYUTATh 1O MOIYYEHHON aMIuprueckoit popmyne 3Hadenne K ams kakoi
—JM00 TEeMIIEPaTypbl U CPABHUTH €TO C ONBITHBIM 3HAYCHUEM.

3. Ha ocHoBanuu BennuuHb! Eadd crenars BEIBOJ 0 XapakTepe KOHTPOIS KOPPO3MOHHOTO MPOIEcca.
KonTpoJsibHBbIEe BONIPOCHI IS 321U THI JIA0OPaTOPHOii padoThI

1. Kak Bimsier pocT Temreparypsl Ha KOPPO3HIO METAJJIOB B HEOKUCIUTENBHBIX KUCIOTaX, MPOTEKAIOLICH ¢
BOJIOPOJIHOM Jiernonsipu3anueii?

2. Kak BiMsieT pocT TeMIlepaTypbl Ha KOPPO3UIO0 METAJIOB B HEHTpalbHBIX TCpenaax, MpOoTeKaromed ¢
KHCIIOpPOJHOW Jenospu3anuein?

2. Kakum ypaBHEHHEM OLIEHUBAETCSI 3aBUCUMOCTH CKOPOCTH KOPPO3UH OT TEMIIEpaTyphl?

3. Ilo xakoi BEJIMYMHE MOXHO CYAWTh O HPUPOAE CTAIAUH, ONPEACTAIONEH CKOPOCTh JTaHHOTO
KOppO3UOHHOTO Tporiecca? Kak ee onpeaenuts?

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1) IToaroToBka K TeKyIIeMy KOHTPOJIIO (TECTUPOBAHUE), TPOPAOOTATh TEOPETUUECKUN MaTepUa:
KOHCIIEKTBHI JIEKIIUH, PEKOMEHTyEMYIO JIUTEPATypy.



2) OxapakrepusyiiTe BIUsSHUE OCHOBHBIX (hakTopoB (pH cpernbl, ypoBeHb U MPUPOAA MUHEPATU3ALIUN
HEUTpaJIbHBIX PACTBOPOB, TUAPOJAUHAMUYECKUE YCIOBHs, TEMIIEPATypa, IEPEMEHHBIE U 3HAKOIIEPEMEHHBIE
HaNpsDKEHUS Ha METaJUL.) Ha CKOPOCTh KOPPO3UOHHOI'O MpoIiecca.

Tema 3. MeToabl koppo3noHHbIX Hcciaenopannii (ITK-1)

Jleknus.
OcHoBHBIE MeTOJBI HccienoBanus: 1) maboparopHbie, 2) mosieBble, 3) HarypHble. [lokasarenu xoppo3uu
ObIBAIOT KAyeCTBEHHbIE M KOJHMUYECTBEHHble. KauyecTBeHHbIC: BHU3yaJbHbIE, MAaKpPOCKONHYECKHE H
MUKpocKonudeckue. KonauuecTBeHHblE U3MEpPEHHs KOppo3uu: 1) TrpaBUMETpUYECKHH MeTon, 2)
BOJIIOMOMETPUYECKHI METO/, 3) TI0 U3MEPEHHIO TOJIIMHBI 00pa3ia U ITyOUHBI KOPPO3UOHHBIX MTOPAXKECHUH,
4) Mo KOMMYECTBEHHOMY aHajHM3y MpoOBl pacTBOpa, 5) MO HM3MEHEHUI0 MEXaHHYECKHX CBOMCTB NpHU
pacTsKEHUU. DIIEKTPOXMMHUUECKUE METO/IbI UCCIIEIOBAHMSI: U3MEPEHUE 3IIEKTPOAHBIX TOTEHIINAJIOB, CHATUE
MOJISIPU3ALMOHHBIX KPHBBIX, COIOCTABICHHE BEJIMYMHBl CTAllMOHAPHOIO IIOTEHLUAJda C aHOJHOU
MOJSIPU3ALMOHHON  KpUBOHM, IOTEHIUOCTATUYECKUE, IOTCHLUUOJUHAMUYECKUE  METOAbl  CHSTHSA
MOJISIPU3ALMOHHBIX  KPUBBIX, HWMIYJIbCHBIE METOAbI MOJSIPU3ALNUH, PATUOXUMHUUYECKUN METON C
HCIIOJIb30BaHUEM TraMMa-CIIEKTPOMETPHH.

IIpakTH4Yeckoe 3aHATHE.
Pemenue 3amay u ynpaxaenuid. [Ipumepnsie 3a1anusl.
1. OcHOBHOW NPHUYMHON BBICOKOTEMIIEPATYPHOM «BaHAIWEBOI» KOPPO3UM SIBISETCS 3arpsA3HEHHOCTH
TOIIJIMBA COCIMHEHUSAMHU BaHAIUs, O0Pa3yIOIMMH MPU COKUTAHUU 3011y, COJACPIKALIYIO JICTKOIIJIABKUI OKCHUJL
V205. Onpenenuth NTyOMHHBIN MOKa3aTelb KOPPO3UH aycTeHUTHOH ctanu tuna X18H10 npu ucnsitannu
Ha BO3IyXe M B arMocdepe TorMBHBIX razoB mpu T= 1123 K B Teuenue 120 4, ecam yObulb Macchl
00pa3IoB CTaNu ¢ TIOMa k0 moBepxHOCcTH 40 cM2 cocTaBiser coorBercTBeHHO 0,335 u 3,5 . [lnoTHOCTH
cranu X18H10 paBHa 7,8 r/cm3
2. lluHK KOppOaUpPYET B MOPCKOM Bome cO ckopocThio 1 r/M2 cyT. KakoBa TonmmHa MeTayuia, KOTOPBIH
nmozBeprueTcs paspymieHuto 3a 1 roa. [nornocts muaKa 7130 kr/M3. PaccunTaiite yOMHHBIN TTOKa3aTelh
KOPPO3HH.

JlaGopaTopHbie padoThbI.
DocharupoBaHne»
Heab: U3yunTh cnocold mojiyueHHsl HA TMOBEPXHOCTH CTAJbHBIX H3JeJHH B HeJafX 3alIUThI OT
Koppo3uu GpochaTHOl IICHKH.
3aganmue.
1. BeimonHuTth 1a00paropHyto paboTy COIIACHO alTOPUTMY METOJUKH SKCIIEPUMEHTA.
2. Caenath BBIBOJ O Kau€CTBE 3allUTHOTO CJIOSI TOJIYYEHHOTO B Pa3HbIX YCIOBHSIX (COCTaB PacTBOPOB,
pexum docharupoBaHus).
KonTpoJsibHbIC BONIPOCHI.
1. OxapakrepusyiiTe mpolecc MoJAroTOBKH MOBEPXHOCTH MEPE] HAHECEHHEM OKPBITHSI.
2. J1ng KakuX METaJsIOB MPUMEHSIOT (hochaTHpoBaHUE U B KAKMX YCIOBHUSAX SKCIUTyaTaluu?
3. B ueMm cocTouT cyTh 00pa3oBaHus GpochaTHBIX MIEHOK?
4. OnumuTe IIChl 1 MUHYCHI (ochaTHBIX TICHOK.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1) [ToaroroBka K TeKyIeMy KOHTPOIIO (TECTUPOBAHKUE, KOHTPOJIbHAS padoTa), mMpopaboTaTh TEOPETUUECKUI
MaTepua: KOHCIEKTHI JIEKIHH, pEeKOMEHIYEMYIO JTUTepaTypy.

2) OTBeTHTE HA BOIIPOCHI:

1. B ueM 0coOGeHHOCTH HCCIeI0BaHUS KOPPO3MOHHBIX MPOIIECCOB JIAOOPATOPHBIMH, TIOJIEBBIMH U
HaTypHbIMHU MeTolaMU. KakoBbI IPEUMYIIIECTBA U HEAOCTATKU 3TUX METOOB?

2. OxapakTepu3yliTe OCHOBHBIE KaY€CTBEHHBIE NIOKA3aTeIN KOPPO3NOHHOIO IpoIiecca.
3. KonnuecTtBeHHbIE MTOKa3aTeau koppo3uu. Eaununsl usmepenus. [lepecueTr pazmepHocTeil.
4. O6paboTKa KOPPO3UOHHBIX UCIIBITAHUH.



5. OxapakTepu3yiTe JIeKTPOXUMUYECKIE METOBI UccieaoBanus, Mmetonbl castus [1K, ux ocobenHnocTw,
MPEUMYILIECTBA U HETOCTATKHU.

Tema 4. Xumuueckasi kopposus (I1K-2)
Jlekumus.

OO01mas XapakTepuCTHKa Ta30BOM KOPPO3UH MeTaisioB. [IieHkn Ha MeTaiiax, ux KiacCU(pUKaus, yCIoBUsI
CIUIOITHOCTH. 3aKOHBI POCTa IUICHOK: JIMHEWHBIA, Napabonuueckuid, orapupmMudeckuii. MeTombl
OTpENeNICHUs] TOJIIMHBI IIJICHOK: BECOBbIE, EMKOCTHBIE, OINTHYECKHE, OIEKTPOHHAs MHUKPOCKOIHS,
ANMEKTPOHOTpadusi, AMEKTPOXUMHUCCKUN CT0c00. DaKkTOphl, BIUSIONIAE HA Ta30BYI0 KOPPO3UIO BOOOIIEC U
YINIEPOJUCTON CTall, B YAaCTHOCTU: TEMIIepaTrypa, COCTaB Ta30BOM (a3bl, KOHLEHTpalHs yTIepoAaa.
VYnanenune okamuubl. OO0e3yriepoKMBaHWE CTIM W 4YyryHa. BomopomHas XpymkocTh cTtayim. MeTombl
3aIUTHI OT Ta30BOM KOPPO3UHU: )KAPOCTONKOE JIETUPOBAHUE, 3AIUTHBIC MOKPBITHSA, 3aIIUTHBIE aTMOC(EpPHI.
Koppo3sus B HeanekTpoauTax.

IIpakTnyeckoe 3ansATHE.
Pemenue 3anau. [Ipumepsl.

1. Onpenenuth, MOKET JIU MAarHUi 1aTh CIIONIHYIO OKCHUIHYIO TUICHKY, €CJIM TIJIOTHOCTh MarHus u
MJIOTHOCTh OKCHJIa MarHUsl COOTBETCTBEHHO paBHHI 1,74 u 3,65 r/cm3.

2. To xe, uto u B 3aaaue 2, Toabko Cu/Cu20, eciu r(Cu) = 8,9 r/cm3, a r(Cu20 = 6,0 r/cm3)

3. Onpenenutb, yAOBIETBOPSIOT JIM YCJIOBUIO CIUIOIIHOCTH VOK/VMe > | MJIEHKH OKCHIOB Ha jKenese,
IUIOTHOCTh KOTOporo cocrtasisier 7,86 r/cm3. Ilpu HarpeBaHwm B BO3MyXE JKEJIE30 IOKPHIBACTCS
IIPOAYKTaMHU Ia30BOM KOPPO3HHU, TaK HAa3bIBAEMOM OKAJIMHOM, cocTosmel n3 okcuaos xenesa FeO, Fe304 n
Fe203, miioTHOCTH KOTOPBIX COOTBETCTBEHHO PaBHEI 5,7; 5,2 u 5,24 v/cM3.

. KommmokBuyM «Xumudeckast KOppo3usi»

. XuMU4eCKasi KOppo3us B ra3ax IIPH BBICOKOM TeMIIEpaType — TEPMOAMHAMHUKA ITPoLiecca.
. Ilenku Ha MeTaiIax, UX KJIacCU(pUKaLuUs U 3allUTHbIE CBOMCTBA.

. YCII0BUS CIUIOIHOCTH IUICHOK.

. 3aKOHBI POCTA IJICHOK.

. MeTonpl onpenenenns TOIIIKH IUICHOK.

. BnustHue Temmnepatypbl 1 Apyrux GakTOpoB Ha CKOPOCTh Ta30BOK KOPPO3HH.

. MeTtoapl 3a1IUThI OT Ta30BOM KOPPO3HUH.

e BN o) Y I Y S

. Koppo3us B HeanekTponuTax.

JlaboparopHbie padoThbI.
OxcuaupoBanue» (3 BapuaHTAa)
OmnbiT 1. XuMuveckoe OKCHAMPOBAHNE CTAJU
Heanb pa6oThbi: H3yYUTH MPOLECC OKCHAUPOBAHMS CTAJIU XUMHUYECKUM MyTeM.
3amanue.
1. BoimomHUTH 1a60paTopHyIo paboTy COMIACHO aITOPUTMY METOIMKH SKCIIEPUMEHTA.
2. Caenarb BBIBOJ O 3alIUTHBIX CBOMCTBAX OKCUAMPOBAHHBIX CTAJIbHBIX MIACTHH.
OnpIT 2. XuMHYeCcKOe OKCHAUPOBAHHME AJTIOMUHHUS.
Hean pa6doThbi: H3yYUTH NPOLECC XMMUYECKOT0 OKCHIMPOBAHUS AJIOMUHUSL.
3aganmue.
1. BeImomHUTH Ta00paToOpHyI0 paboTy COTIACHO aITOPUTMY METOIUKH SKCIIEPUMEHTA.
2. CrnenaTh BBIBOAEI O KAYECTBE OKCUIHON IICHKH.
OnsbIT 3. AHOIMpPOBaHUE ATIOMUHUS.
Heanb pa6oThbi: H3yYUTh TEXHOJIOTHIO NPoOIeCcCa AHOAUPOBAHMUS AJTIOMHHMS.
3amanue.
1. BoimomHUTH 1a60paTopHyIo paboTy COMIACHO aJITOPUTMY METOIMKH SKCIIEPUMEHTA.

2. [MocTpouTs Tpaduk 3aBUCHMOCTH BPEMEHH JI0 MTO3EICHEHUS WHANKATOPHOTO PACTBOPA OT AJTUTEILHOCTH
AHOIMPOBAHUS [JTACTUHKH.
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3. Cnenarb BBIBOABI O 3aBUCUMOCTH Kau€CTBA MOKPBITUS OT JAJIUTEIBHOCTH AaHOAUPOBAHHUS.
KonTpoJsibHBbIEe BONIPOCHI IS 321U THI JIA0OPaTOPHOii padoThI
1. Kak npoBoauTCS TEPMUUECKOE OKCUANPOBAHHUE CTAIU?
2. B yeM cynHOCTh XUMUYECKOTO OKCUIMPOBAHUS CTAJINA?
3. Kak npoBoauTcs aHOAMPOBAHUE AITFOMUHHUA?
4. Kakol pacTBOp UCIOIB3YETCS 1JIsI XUMUYECKOTO OKCHIMPOBAHUS aJTFOMUHUSA?
5. Kak yBenuuuTh KOPpO3NOHHYIO CTOMKOCTh OKCUUPOBAHHBIX U3/1ETUI?
6. Kak nmpoBoauTCS OKCUAMPOBAHNE MAarHUEBBIX CILIABOB
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

[ToaroroBka K TE€KyIIeMy KOHTPOIIO(TECTUPOBAHKE),KOHTPOIBLHOMY Cpe3y- KOJUIOKBHYM, IPOpadoTaTh
TEOPETUYECKUN MaTepHal: KOHCIIEKTHI JIEKINH, PEKOMEHYEMYIO JINTEPaTypy.

2) IloaroroBka KypCOBBIX PadoT.

3) OTBeThTE Ha BONIPOCHI:

. [lepeunicnuTe OCHOBHBIE CTAJIUH Ta30BOM KOPPO3HHU METAIIIIOB.

. Oxapakrepu3yiTe CBOWCTBA MOBEPXHOCTHBIX TUICHOK Ha METaJlIe.

. Kakue nokasarenu onpeaenstoT 3alUTHbIE CBOMCTBA INIEHOK?

. Kakue kuHeTrueckue 3aKoHbI pOCTa MJICHOK BaM U3BECTHBI?

. OxapakTtepu3yiTe cOCTaB U CBOMCTBA OKCUJIHBIX TJICHOK Ha JKeJe3e.

. Kak onuceiBaercs nporecc audy3un HOHOB B TOBEPXHOCTHOM TIeHKE?

~N N L kW N =

. Paz0Oepure BiusHHE BHYTPEHHHMX M BHEIIHUX (DAKTOpOB (cocTaBa CIUIaBa, TEMIEPATYphl, AaBIECHUS U
cOCTaBa ra3oBOM CpeJibl) Ha 3aKOHOMEPHOCTH ra30BOM KOPPO3UH.

Tema 5. DaekTpoxumudeckasi koppo3us metasios (I1K-2)

Jlexknus.
OcHoBBI IEKTPOXUMHUYECKON TEOpUn KOpPPO3HH: reTepOreHHO-AIEKTPOXUMHUYECKHM u
TOMOTE€HHO-3JIEKTPOXUMHUYECKUH MEXaHU3MbI KOppo3uH. CONpsKEHHOCTh CTaAUM KOPpPO3UH. 3aBUCHUMOCTh
CKOpPOCTH OT noreHumana. [lonspuzanus, nonsgpuzalnoHHble KpUBbIe. Jlenonspusanus U Ienoaspu3aTopsl.
W3mepenne nomsipuzanuu. OMudeckoe MNajeHue HanpspkeHus. KOHLEHTpalMoHHAas W aKTUBAllMOHHAS
nonsipusanus. llepenanpspkenue Bomopona. Kopposus ¢ BoAOpOAHONH M KHCIOPOIHOM JEnoisipu3anueil.
Karognast peakuuss woHu3auuu Kuciopoga. KaTomHble NoNspu3alliOHHBIE KPUBBIE NPU KUCIOPOAHOMN
Aenosispyuzanuy BiusHue BoqopogHON AENOIsIprU3allii Ha KUCIOPOAHYIO.

IIpakTH4Yeckoe 3aHATHE.
Pemenue 3aau u yrpakHeHUH Ha TEMY:
OOparumbie 1 HEOOPATUMBIE IEKTPOAHBIE MTOTEHIMAIBL. [IpuMepsI:
1. Paccuurars o6patumsiii moteniman meau B 0,01-momsutbHOM BomHOM pactBope CuSO4 pu T= 293 K.
2. OmnpenenuTth 00paTUMBIN MOTEHIMAT KaTOJHON peakIMi BOAOPOIHON nenonspuzanuu B 0,1-MosibHOM
pactBope ruapokcuna Hatpus npu T = 293 K u p(H2) = 1 arM. YpaBHeHHUe peakiuu KaTOAHOIO Mpolecca:
H20 + e 2 Hanc + OH-; Hanc = 1/2H2.

JlaGopaTopHbie padoThbI.
AHONIHas ¥ KaTo/{Has NOJISPU3ALIMOHHBIE KPUBBIE HA METaJLIIE)

Omnpit. 1. Lenp paboThl: M3MEpeHHE MNOSPU3ALMOHHBIX KPUBBIX Ha MeETajlle M OINpelIeHHe MO HHUM
XapaKTEepPUCTUK METaJla.

3amanue.
1. BeImomHUTH Ta00paTopHyI0 paboTy COTIACHO aITOPUTMY METOIUKH SKCIIEPUMEHTA.

2. Tlomy4yeHHble maHHBIC M300pakaloT TpadUUEeCKd B KOOpPAMHATAX ] - 1 Wid | - Igl. AHaIM3UPYIOT
MOJTYYCHHBIC TIOJISIPU3AIMOHHBIC KPUBBIE, HAXOS CICAYIONINE XapaKTePUCTHKH MeTallIa:

a) MOTEHIIMAJ TTACCHUBAIINH;

0) KpUTHYECKHUI TOK TTaCCHBAIIHH;

B) CHJIa TOKA B MTACCHBHOM 00JIACTH MOJISIPU3AITMOHHON KPUBO;

T') MOTEHIIMAJ HavaJla BBIICJICHHS KIUCIIOPO/ia Ha AaHOTHOM KPHUBO;
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1) BEJIMYMHY KaTOAHOM MOJISIPU3ALINY.
OmnbIT 2. MeTox YyCKOPEHHOTO OIPEIEIICHUs] CKOPOCTH KOPPO3UHU (CaMOpPAaCTBOPEHHS) METajlla, Ha OCHOBE
MOJISIPU3AIUOHHBIX KPUBBIX.

Lens paboter: OmpeneneHue CKOPOCTH CaMOPACTBOPEHHUs MeTajla MO MOJSPU3ALUOHHBIM KPUBBIM U
YCTaHOBJICHHE MEXaHU3Ma KOPPO3UH (XMMHUECKHI, JIMEKTPOXUMUUECKUIN).

3amanue.
1. BeimomHUTH 1a00paTopHyI0 paboTy COTIACHO alITOPUTMY METOIUKH SKCIIEPUMEHTA.

2. Ha ocHOBe TaHHBIX MOJSIPU3AIMOHHBIX U3MEPEHUN CTPOSIT rpaduK 3aBUCUMOCTH 1gi — j. OnpenenuTs
KOPPO3UOHHBIN TOK M YTOJ HAKJIOHA TIOJISIPU3AIIMOHHBIX KPUBBIX BBIJICIICHHUS BOJIOPO/Ia U PACTBOPEHUS
MeTalia, Te ecTh TadeneBckue KodduimeHTsr HakIoHa bk u ba.

3. ConocTaBUTh TOKH CaMOPACTBOPEHUS, IOJIy4aeMbI€ B OJMHAKOBBIX PacTBOPAX IPaBUMETPUUYECKUM
METOJIOM M METOAOM IOJIAPU3ALMOHHBIX KPUBBIX. ECIM KOppo3us MeTasuia IpOTEKaeT 110
ANEKTPOXUMHUECKOMY MEXaHU3MY, TO 00€ 3TH BEIMUMHBI B TIPeAeIax OMIMOKH IKCIIEPUMEHTA COBIAIAIOT.
Ecnu HabmionaeTcst pacxoXkJIeHHE TONIy4YEeHHBIX 3HAYCHUH, TPOyMaTh, YeEM 3TO MOKHO OOBSICHUTD, U
MPEIOKUTH SKCIIEPUMEHT JIJIsl IPOBEPKU OOBSICHEHHUSI.

4. ConocTaBuTh MOMy4YeHHbIE 3HaUeHUs bk 1 ba ¢ MeroImMMucs TuTepaTypHbIMU TaHHBIMU JUIS
HCCIIEAYEMOI0 MeTasuIa.

3ananHus 1J151 CAMOCTOSITEILHOI padoThI.

1) [ToaroroBka K TeKymeMy KOHTPOJIIO, TECTUpPOBaHMIO. [IpopaboTaTs TeOpeTHYECKUil MaTepura:
KOHCTIEKTBHI JIEKIIUH, PEKOMEHIyeMYIO JTUTEPaTypy.

2) IloaroroBka KypCcOBBIX padboT
3) IToaroroBUTH OTBETHI HA BOIIPOCHI:

1. IlpuBenuTe W3BECTHBIE BaM NPHUMEPHl U3 TEXHOJOTHYECKON MPAKTHUKH, KOTOPHIE COMPOBOXKIAIOTCS
ANEKTPOXUMHUYECKOW KOPPO3UEH armaparyphl.

2.Kak o0pa3yercs TBOHHOM dMeKTprudecKuil ciioi? OMUIIUTE €r0 CTPOSHHE.

3.Ha ocHOBaHMM KakMX TE€PMOAMHAMHUYECKHUX BEIUYMH MOXKHO CJENATh 3aKIIOUEHUE O BO3MOYKHOCTH
IIPOTEKAHUS KOppo3uun?

5.Yto Ha3bIBaeTCsl KOHLEHTPALMOHHOW nossipu3anueii? [IpuBeante oCHOBHbIE YpaBHEHUS.

6.1IpuBenTe OCHOBHOE ypaBHEHHE KHWHETHKH AJIEKTPOXMUMHUYECKOW pEakKIUu C 3aMEJICHHOM cTaauei
pa3psia-uOHU3ALNH.

7. TlpuBenute ypaBHeHue Tadens. B kakux koopawHaTax peaau3yeTcss NMPSMOJMHEHWHAs 3aBHCHUMOCTH
MEXKy INIOTHOCTBIO TOKA M MOTEHIIUAIOM.

8. OxapakTtepu3yiTe KOppO3UOHHBIN MPOIIECC C BOJOPOIHON AETOJISIpU3ALIUEH.

9. OxapakTepu3yiTe KOppO3MOHHBIN MPOLIECC C KUCIOPOIHOM Aenoisipu3anuen

10. 306pa3uTe moasapr3aiMOHHY0 KPUBYIO pacTBOpeHUs: MeTaiia. Kakue y4acTky BBIACISIOT HA HEW?

11. KakoBbl 3aKOHOMEPHOCTH HOHU3ALMU METAJlIa B aKTUBHOM COCTOSIHUM?

12.0xapakTepu3yiTe BIUSIHUE KOMIIOHEHTOB PaCTBOPA HA pACTBOPEHUE METAJIOB B aKTUBHOM COCTOSTHUH.

Tema 6. Koppo3uonnbie nuarpammsl. (I1K-1)

Jlekumus.
Kopposuonnsie muarpammbel OBanca u Barnepa-Tpayma. KonTpomupyrommii ¢akrop. JduarpamMmmsl ¢
KaTOAHBIM, AHOJHBIM, OMHYECKUM U CMEIIAHHBIM KOHTpOJeM. PaBHOBeCHbIE MOTEHIMANBl MeTaljga U
okuciuTens, BiusHue pH, ruapommHamudeckux ycnoBui. Kopposus mox nelictBuemM AByX H Oosee
okuciuTene, BiusiHue pH pacTBopa, KOHIEHTPALUU OKUCIUTENSI-AEIOIpU3aTopa. .

IIpakTnyeckoe 3ansATHE.
Pemenue 3anannii «Ilomsgpusanus snekrponosy. Ipumepsl.
1. Onpenenutp HIEKTPOXUMHUECKYIO TMOJSPHU3ALMUIO0 KaTola NpU KOPPO3UM IMHKA C BOAOPOAHOMN
nenonspusanueid B HenoapuwxHoM 0,1-momnsmeHOM pactBope HCI1 npu T = 293 K u xatonHOW MIIOTHOCTH
ToKa 25 A/M2, eciii M3BECTHO, YTO TJIOTHOCTh TOKa 0OOMeHa KaToaHou peakiuu 10-6 A/m2 , koaddunuent
nepexoga o = 0,5. Kak M3MEHHUTCS BEIMYMHA SJICKTPOXMMHUYECKON MOJISpU3AlMU NPU MEePEeMEIIMBaHUN
pactBopa?
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2. PaccuuTaTh KOHLEHTPAIMOHHYIO NOJSPU3AIMIO MAKpOKaTola INPH KOPPO3WH LMHKA B YCIOBHAX
npeabIAyIIel 3a/1a4d, eCIIM U3BECTHO TaKXkKe, YTO CPeAHUN KOA(PPHUIMEHT aKTUBHOCTHU 3JIEKTPOJINTA PaBEH
0,796, sxBHUBasIEHTHAs! AIEKTPOIPOBOAHOCTH HOHA BOOPOAA =325,7
Owm-1-cM2, a uncno mepeHoca s uoHa Bogopona t+ = 0,836. DddexkruBnas Tonmuna auddysnoHHOrO
cios = 0,075 cm. CpaBHUTH BEIMYUHBI ANIEKTPOXMMHYECKON M KOHLIEHTPALMOHHOM nmosgpu3anuii. Kak
U3MEHHUTCS PE3yabTaT MPH MEPEXo/e OT MAaKpO- K MUKPOKATOAY MpH = const?

JlaboparopHbie padoThbI.

OHpC}ICJ’ICHI/IC HHMI/ITHPYIOHleﬁ craaun 3H€KTpOXI/IMI/I‘I€CKOI71 KOPPO3UH I10 3HAYCHUAM IJICKTPOIHBIX
IIOTCHIMAJIOB MCTAJJIOB B KOppOBHOHHOﬁ cpeacr»

HCHB pa6OTBI: OHpe}IGHI/ITB nmpupoay M3MCPCHHLIX 3HaUYCHUH MMOTCHOMUAJIIOB B paCTBOpax 3JICKTPOJIUTOB U
MO UBMEPCHHBIM 3HAYCHUAM IMOTCHIUAJIIOB OIIPCACIINTD JIMMUTUPYIOOIYIO CTA/IUHO KOPPO3UU.

3amanue.
1. BeImomHUTH Ta00paTopHyI0 paboTy COTIACHO allTOPUTMY METOIUKH SKCIIEPUMEHTA.

2. ITo pe3ymprataM U3MEpEeHU IEKTPOTHBIX TTOTCHIIMAIOB METalJIa B PaCTBOpe COOCTBEHHBIX HOHOB H 10
paccUMTaHHBIM 3HAYEHUSIM (jME)O0p MOCTPOUTHh Ha OgHOM rpaduke 3aBucumMoctsb jMe = f (Ina(Men+)) mmst
pacCYMTaHHBIX U U3MEPEHHBIX 3HAUEHUPH TOTCHIIMAJIOB, OTKJIAIbIBas 10 ocH aduucc 3HadeHus Ina(Men+),
a 1Mo OCH OpauHAT jMe , U CpaBHUTH MOJYYCHHBIC KpHBbIe. Ha Tpaduk ciemyeT HAHOCHTH CTallMOHAPHBIE
(YCTaHOBUBIIHECS) 3HAYCHUST U3MEPEHHBIX AIEKTPOIHBIX TOTCHIHAIIOB.

3. ComocTaBisisi HI3MEPEHHYIO M PAaCCUUTAHHYIO 3aBHCHMOCTH IMOTEHIIMAIa OT aKTHBHOCTH COOCTBEHHBIX
HWOHOB, ONIPEACIIUTD MPUPOY U3MEPEHHBIX OTCHIIMAJIOB (00OpaTHUMBbIEC, HEOOPATUMBIE).

4. Wcnons3ysh U3MEPEHHbIC 3HAUEHUSI CTAIMOHAPHBIX MOTEHIMAJOB »eje3a B pactBopax FeSO4 wu B
pactBope NaCl u paccuntanHble 3HaUY€HUS 0OPAaTUMBIX MOTEHIIMAIOB KAaTOAHOTO M aHOJHOTO IMPOLIECCOB,
OTIPENETNTh KOHTPOJIUPYIOIIHK GakTop koppo3uu xkene3a B FeSO4 u NaCl.

5. Cnenatrb BBIBOABI O NPUPOAE M3MEPEHHBIX IMOTEHIMAIOB (OOpaTMMble WM HEoOpaTuMBbIE), yKa3aTb
KOHTPOJIUPYIOMIUN (aKTOp KOPPO3UH.

KoHTposibHBIE BOIPOCHI JUIS 3aLUTHI TaOOpaTOPHOM paboThI

1. Kakue cuctemsl B 3JIEKTPOXMMHH HA3bIBAIOT PABHOBECHBIMU ?

2. B xakux yCcIOBHSIX BO3HHUKAIOT HEPABHOBECHBIE (HEOOPATUMBIE) TOTECHIIHAIIBI?

3. Kak ompenenuTh 3Ha4€HUE CTAaHAAPTHOTO OKHCIMTEIHHO-BOCCTAHOBU-TEIHHOTO MOTEHIMANA CHCTEMbI
1o rpaduKy 3aBUCUMOCTH ?

4. Ha ocHOBaHMH KaKUX JaHHBIX MOYKHO CJI€JIaTh BBIBOJI O MPUPOJIE U3MEPEHHBIX MOTEHITUATIOB?

5. Kakue meramipl B HIMPOKOM JHMAINA30HE KOHIEHTPAUWA COOCTBEHHBIX HOHOB HMEIOT O0OpaTuMble
3HAYEHUS MOTEHIIUATIOB?

6. Kaxoii axkrop Ha3bIBAaIOT KOHTPOIHPYOUMM (TuMuTHpYyroumm)? Kak ero onpenennts?
3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.

1) IToaroToBka K TeKyIIeMy KOHTPOJIIO, KOHTPOJIBHOMY Cpe3y — KOJUIOKBUYMY, IPOpaboTaTh TEOPETHUECKUN
MaTepua: KOHCIEKTHI JIEKINH, PEKOMEHAYEMYIO JIUTEPATYPY.

2) IloaroToBKa KypcOBBIX Pa0OT.

3) OTBeThTE HA BOIPOCHI:

1. Yro Ha3bIBaeTCs KOppO3UOHHOU Auarpammoii? Kak ona crpourcs?

2. Kakue BUbI KOHTPOJISI KOPPO3ZMOHHOTO MPOLIECCa BaM U3BECTHBI?

3. HzoOpasute KOppO3MOHHBIE IuarpaMMmbl OBaHca M Barnepa-Tpayma ¢ ¢ KarogHbIM, aHOTHBIM,
OMUYECKHUM U CMEIIAHHBIM KOHTPOJIEM.

4. W3o0pa3ute W OXapakTepU3yHTe KOPPO3MOHHYIO AMArpamMmy JAjsl ciiydash KOppo3MM mof Jeiic 5.
N300pa3ute U oOxapakTepusyiiTe KOPpO3HOHHYIO JHarpaMMy BIHMSHHS KOHIEHTpAIMM KHCIOpoJda H
PaBHOBECHBIX MOTEHIMAJIOB ABYX METAJUIOB, HE HAXOAAILIUXCS B KOHTAKTE, HA CKOPOCTh KOPPO3HUHU.

6. M3o0pasutre M oxapakTepu3yHTe KOPPO3MOHHYIO AMarpaMMy B YCIOBHSIX KOPPO3UHM MeETaJlla O[T
JEWCTBUEM YETHIPEX OKUCIUTEICH.

Tema 7. Koppo3usi AByx meTta/liioB B kouTakTe (I1K-2)



Jlexkuns.

[IporekropHas 3amura. BiusHuE COOTHONIIEHWS IUIOMIAJECH MTPOTEKTOpAa M 3allMIIaeMOro MeTaja.
BnusiHue ruapoaHaMUYEeCKUX YCJIOBHM Ha MPOTEKTOPHYIO 3aIUTY B HEUTPAJIbHBIX cpenax. Pa3HOCTHBIN
(muddepenmmanbubiii) 3¢ EdEKT. Otpunatenbapli  auddepeHnuanbubii  dhdext.  BnusHue
ANIEKTPONPOBOAHOCTH PAaCTBOpPa HA KOPPO3UIO B KOHTakTe. Panuyc aeiicTBust mpoTekTopa. 3aBUCUMOCTb OT
AIIEKTPONPOBOAHOCTU pacTBopa. Ponb mIyOWMHBI HOTpyXeHHsA. AHAIUTHYECKOE BBIPAKEHUE CKOPOCTH
kopposuu. YpaBaenus lltepna u [lltepna-I'upu.

IIpakTH4eckoe 3aHATHE.
Pemienue 3ananuii « AHAIUTUYECKUI pacyeT Npolecca MMEKTPOXUMUYECKOW KOPPO3UU METAJIIIOBY
[Ipumeps! 3ananuii:
1. DneMeHT MeTaNIn4ecKol KOHCTPYKIIMM COCTOMT M3 ydacTKa MOBEPXHOCTH IIMHKA, B KOTOPOM CJIEIaHO
OTBEpPCTHME M 3allpeccoBaHa MeIHas 3akjenka paauycoMm 8,03 M. PaccumTaTth MakCHUMabHYIO CHITY
JIOKaJBHOTO ToKa B mape Cu-Zn B oxXJIaKaaromeM paccoiie Ha ocHoBe BomHoro 0,5 H. pactBopa NaCl mpu T
= 293 K, ecnmu konmeHtpamus kuciaopona C(02) = 2,25 x10-7 r-monws/cm3, xodddurment nuddy3uun
KHcyiopoaa B JanHoM pactBope D(02), = 1,95 x105 cm2/c, Tonmuua nuddysunonnoro cios dd = 0,075 cm.
ComnocTaBUTh MOJYYEHHYIO BETMYMHY C SKCIIEPUMEHTAIBHBIM 3HaUYeHUEM [ =52 MKA.

2. YCTaHOBHUTH KOHTPOJIb U JaTh €r0 KOJMYECTBEHHYIO XapaKTEPUCTUKY Ul KOPPO3UH kene3a B 3%-HoM
NaCl npu 25° C, eciiu noTeHIHAN JKelle3a B 3TOM pacTBope, 1o u3mepenusm I. B. Akumosa u I. b. Knapk,
Ect = - 0,300 B. (O6parumblii moTeHInan xejue3a B JaHHbIX ycioBusax (Ea)oOp = - 0,463 B, obparumsiit
MOTEHIIMAJ KUCIopoaHoro ekrpona (Ex)oop = 0,805 B).

JlaGopaTopHbie padoThbI.
[IporekropHas 3amura»
Omnpit 1. Onpenenenne KOTUYECTBEHHBIX MTOKa3aTesiel paboThl MPOTEKTOPOB.
N3zyuenne 3¢(heKTUBHOCTH MPOTEKTOPHOM 3aIMTHI IPOU3BOIUTCS HA MPOCTON YCTAaHOBKE, MOJICIUPYIOIIECH
raJIbBAHUYECKUN 3JIEMEHT, COCTABIECHHBIM MPOTEKTOPOM (LIMHK, MAarHuil, CIUIaB aJIOMUHHS C MAarHUEM U
T.II.) Y 3aLUIIAEMbIM METAJIJIOM.

3amanue.
1. BeImomHUTH 1a00paTopHyI0 paboTy COTIACHO alITOPUTMY METOIUKH SKCIIEPUMEHTA.

2. Paccunrtarps MO OMBITHBIM JaHHBIM CPEIHIOI0 BETUYHMHY CHJIBI 3aIIMTHOTO TOKA B LIETIH METAJT IPOTEKTOP
3a BpeMsl OIbITa, KaTOIHYIO MJIOTHOCTh TOKa, MOTEPH B Macce 00pa3loB HA €IWHUILY MX MOBEPXHOCTH U
CKOPOCTb KOPPO3HH.

3. OmpenenuTh OCHOBHBIE TEXHOJIOTHYECKHE TMoOKa3areau 3()(EKTUBHOCTH TPOTEKTOPHOM 3aIlMTHI,
3alUTHBINA AP QexT, koapdurment 3amutHoro aeicteust u KITJI mpoTtexropa.

4. Cnenaiite BbIBOA 0 3((EKTUBHOCTH UCIIBITAHHBIX TPOTEKTOPOB .

OmnbiT 2. Onpegenenue paauyca 1eMCTBUS MPOTEKTOPA.

Bapuant 1. B cooTBeTCTBHU C OIpenesieHueM paanyca AeHCTBUS MMPOTEKTOPa, KaK PACCTOSIHUSA OT HETO J0
OmKaiiiero ouara KOppo3uH Ha MOBEPXHOCTH 3aAIIMIIAEMOT0 METalljIa, PauyCc MOXKET ObITh ONPENIEICH MO
merony C.A. bane3una.

3amanue.
1. BeImomHUTH Ta00paToOpHyI0 paboTy COTIACHO aITOPUTMY METOIUKH SKCIIEPUMEHTA.

2. Iloctpouth rpaduk, BBIPOKAOIMIMK 3aBUCUMOCTb paaWyca JCHCTBUS TPOTEKTOpa OT YAEIbHON
AIIEKTPONPOBOAHOCTH PACTBOPA.

3. Cnenarb BBIBOABI U3 MOTYUYEHHBIX PE3yJbTaTOB.

Bapuant 2. OnmnpeneneHue paauyca JAEWCTBHS TNPOTEKTOpPa IO JAHHBIM H3MEpPEHUs IOTEHLMala
3aIIMIIAEMOr0 MeTajua.

Pannyc neiicTBus MPOTEKTOPA MOXKHO OIPEAEIIUTH KAK PACCTOSIHUE OT MECTa IIPUCOECAUHEHNUs IIPOTEKTOpa K
3alUIaeMOi MOBEPXHOCTH J0 MECTa, I1le TOCTUraeTCsl 3HAYeHUE 00paTUMOTrO MIEKTPOTHOTO MOTEHIHAIA
AQHOJHOM COCTAaBJIAIOLIEH CIUIaBa, U3 KOTOPOrO U3rOTOBJIEHA KOHCTPYKLUS

3amanue.
1. BeImomHUTH Ta00paTopHyI0 paboTy COTIACHO alITOPUTMY METOIUKH SKCIIEPUMEHTA.
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2. [ToctpouTts rpaduk B KoopAuHaTAaX j - 1.
3. I'padmyeckmM METOIOM ONIPENETUTh PAANYC ACHCTBUS MPOTEKTOPOB B KAXKJOM PACTBOPE.
4. Caenarb BBIBOJ O BIMSHUU 3JIEKTPOMPOBOAHOCTH HA PAUyC NEUCTBUS IPOTEKTOPA.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1) IloaroToBka K TEKyIIeMy KOHTPOJIIO, KOHTPOJIBHOMY Cpe3y — KOJUIOKBUYMY,[TPOPa0OTaTh TEOPETUUECKHI
MaTepua: KOHCIEKTHI JIEKIUI, PEKOMEHIYEMYIO JTUTEPATYPY.

2) IloaroToBKa KypcOBBIX Pa0OT.
3) [ToAroToBUTH OTBETHI HA BOIIPOCHI.

1. M300pa3ute u oxapakTepusyiTe KOPPOSHOHHYIO AUArPAaMMYJIByX METAJJIOB B KOHTAKTE O] JEHCTBHEM
OJTHOTO OKHCJIUTEISL.

2. N300pa3ute U oxapakTepusyiTe KOPPO3HOHHYIO AMArpaMMYJIByX METAJJIOB B KOHTAKTE IOJ JICHCTBHEM
PacTBOPEHHOIO KUCIOPOAA, B YCIOBUAX PA3IUYHON €r0 KOHLIEHTPALUH.

3. Uto sBNsIETCSA MPUYUHON MOJIOKUTEIBHOTO U OTpUIIaTeNbHOTO quddepeHnunansHoro ¢ dexra?
4. OxapakTepu3yuTe BIUSHUE 3JEKTPONPOBOAHOCTH PACTBOPA HA KOPPO3UIO B KOHTAKTE.

Tema 8. Biansinue BHelIHeH MOJAPU3ANUN HA BHYTPEHHUI
KOPPO3MOHHBIN TOK.
(IIK-1)
Jlekumus.

3ammtHbINA ) dekT. BeiBoa ypaBHEHHI 3aBHCMMOCTH Pa3HOCTHOTO W 3aIIUTHOTO 3((EKTOB OT BHEIIHETO
Toka. ComocTaBiIeHUE SBICHUA MOJOKUTEIBHBIX PAa3HOCTHOTO U 3amuTHOTO 3 dexToB. OTpHUIATSIbHBIN
3amuTHBIN 3G dexT. [[puunHbI €r0 BO3HUKHOBEHHUS.

IIpakTH4eckoe 3aHATHE.
Komnokxsuym. ITpumepHbIe BOITPOCHI.

1. DnexTpoxuMHueckas KOppO3Ms, 3JIEKTPOAHBbIE IOTEHIMANbL. [ e€TeporeHHO-3IEeKTPOXUMHUECKUM,
TOMOT€HHO-3JIEKTPOXUMHUYECKUI MEXaHU3M KOPPO3HH.

2. OCOOEHHOCTH HNEKTPOXUMHUYECKOTO KOPPO3ZUOHHOTO Tporiecca. Jlernonspusaropsl.

3. Ionapuzanus. [Tpuunnel nonspuzanuu. [lonsapruzanioHHbIE KPUBBIE, METOMbI CHITHS.
4. KonueHtpanuoHHas noaspusanus. OMUYECKOE NTaJJeHUE HaIIPSHKEHUS.

5. AxtuBanmoHHas nojgpuszauus. [lepenanpsokenue Bonoposa.

6. OCOOCHHOCTH KOPpPO3UU C BOJOPOIAHOW NEMONSIPU3AIUEH: TEPMOAMHAMUKA, OCHOBHBIC CTaJAUU U
MPUYUHBL.

7. Oco0eHHOCTH KOPPO3WH C KHUCIOPOJHOW MACTONSIpU3alueld: TEPMOIWHAMUKA, OCHOBHBIC CTaIUuNl H
npuurHbl. [lonHasg karoaHas NONSPU3ALMOHHAsA KpuBas. BiMsHue BOXOPOAHOM JENOJspU3alvyd Ha
KHCIIOPOJTHYIO.

9. KopposuonHble (monsipu3aliioHHbIe auarpamMMmbl) Barnepa-Tpayna, 9Banca. KonTponupytromuii paktop
KOPPO3HH.

10. Koppo3us mox aeiicTBUEM JIByX U 00JIee OKUCITUTEIICH.

11. Koppo3ust AByX METaUIOB B KOHTAKTE MPHU JEHCTBUU OIHOTO oKuciurtens. Koppo3us IByxX MeTalioB B
KOHTAKTe IIPU IEUCTBUU JBYX OKHCIIUTEIICH.

12. AHanuTHYEeCKOE BBIPAXKEHNUE CKOPOCTU KOPPO3HUHU.

13. TIporektopHas 3amuta. PasnocTtHwid (muddepeni-) sddexr. 3ammutHbiii 3¢ dext. ComocraBieHne
SIBTICHUH TIOJIOKUTEIILHOTO Pa3HOCTHOTO U 3aIIUTHOTO 3 ekToB.

14. BausiHre BHEIIHEW MOMApU3alUA HA BHYTPEHHUI KOPPO3HOHHBIN TOK.
15. OrpunatensHbIi 3aIIUTHBIN () (EKT.

JlaGopaTopHbie padoThbI.
Karonnas 3amura BHEITHUM UCTOYHUKOM TOKA

[lens paboOTHI: M3YYUTH MPOIECCH OCYIICCTBICHHS] KAaTOJHOM 3alllUThl BHEIIHUM HWCTOYHHUKOM TOKa,
paccunTarh KOAQGHUIMEHT 3aIUTHOTO IEUCTBHS M 3alTUTHBIA (D PEKT.

Omnpenensior CKOPOCTH KOPPO3UH CTANU MPU MOTEHIIUAIE CAaMOPACTBOPEHHUS U IO KaTOJHBIM TOKOM.



3aganue.
1. BeimoaHUTE 1a00paTOpHYI0 pabOTy COIIACHO AJITOPUTMY METOIUKH SKCIIEPUMEHTA.
2. [MocTpouTs TpaduK 3aBUCUMOCTH TUIOTHOCTh — IMOTECHIIUAT.
3. OnpenenuTth 3alIUTHYIO TUIOTHOCTH TOKa rpaduyeckum metojoM npu norennuane Ex,i = Ect -0,1, roe
Ek,i — moreHumman sieKTpoja TMpH 3aIMUTHOM IUIOTHOCTH Toka, B; EcT — cramumoHapHBIN MOTEHITHAT
aneKTpoaa, B.
4. Paccunrtarh BeIMUMHY 3amIUTHOTO 3¢ ¢ekra 3.3. u KodPPHUIUEHT 3aIUTHOTO ACUCTBUS h, MCTIONB3Ys
MOJTyYEHHBIC 3HAYCHUSI CKOPOCTH KOPPO3UH CTAIM B pab0YeM pacTBOpPE B KOPPO3UOHHBIX OMBITAX.
5. Caenatb BbIBOZ 00 3(h(heKTUBHOCTH KATOTHON 3AIIUTHI.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.

1) IToaroToBka K TeKyIIeMy KOHTPOJIIO, KOHTPOJIBHOMY Cpe3y — KOJUIOKBUYMY, IPOpaboTaTh TEOPETHUECKUN
MaTepua: KOHCIEKTBI JIEKINI, PEKOMEHIYEMYIO JIUTEPATYPY.

2) IloaroToBKa KypcOBBIX Pa0OT.

3) OTBeThTE HA BOMPOCHI:

1. Yro Ha3bIBAIOT 3aTUTHBIM dPPerToM?

2. ComocTaBbTe SBJICHUS TMOJIOKUTEIFHOTO PA3HOCTHOTO U 3aIIUTHOTO () (HEKTOB.

3. N3o0pa3ute u oxapakTepusyiTe KOPPO3UOHHYIO AHarpaMMy Ajs rpaduueckoro pacuera Ko puimenTa
3amTHOTO 3P dekra.

6. B ueM npuurHa BO3HUKHOBEHHS OTPHUIIATENILHOTO 3aIIUTHOTO 3 dekra.

Tema 9. IlaccuBHOCTH MeTaL10B. (ITK-1)

Jlexknus.
Ornpenenenus NacCUBHOCTU. XapaKTEpUCTUKU MaccuBaiuu u @Onaae-noreHuuan. BiusHue mnpupoabt
MeTajljla U Cpelbl Ha XapakTep naccuBaluvyi. BO3HUKHOBEHHE MACCUBHOCTH METAUIOB IOJ JEHCTBHUEM
oKucauTeNnel. BiusiHue KOHTaKTa AByX METaJJIOB B OTHOM M TOM € OKHCIIUTENE Ha AENacCUBAILIUIO0 OHOTO
n3 HuX. [laccuBanys sxenes3a B pacTBOpE a30THOM KUCIIOTHI.
Teopun mnaccuBHOCTH: TUIeHOYHast (da3oBasg) M aacopOIMOHHAsA. JloKa3aTrenbcTBa IUICHOYHOM TEOpHU
MMaCCUBHOCTH. MoAenMpoBaHue OKCUIHOM IJIEHKM Ha MeTaiuiax. [loTeHnuansl MeTamioB Ipu NOCTOSIHHOM
nuidoBKe MO CTI0eM pacTBopa. AJCOpOIMOHHAS Teopus MACCUBHOCTH. JlOKa3aTrenbCTBa y4acTUsl BOJBI B
Mpoliecce naccuBaluu. BivsHMe yIrIeKucaoro raza Ha CKIOHHOCTh K naccuBanuu. CojeBas MacCUBHOCTD.
[lepenaccuBanusi, UM TPAHCIIACCUBHOE COCTOSIHUE. BlMsiHME rajdouIHbIX MOHOB HAa MTACCUBHOE COCTOSIHUE
MeTa/uioB. JlemaccuBaisi ¥ TUTTHHrooOpazoBaHue. KpuUTHYECKWH MOTEHIMAI TUTTHHTOOOpa3OBaHUS.
[TonaBnenne oOpa3oBaHMsI MUTTUHTOB HEKOTOPHIMU aHUOHaMU. OmpeselieHHe CKOPOCTH PACTBOPECHHUS
MeTaJljla B TUTTUHTaX U CKOPOCTU POCTA MUTTHUHTOB.
MUKpOCKONTUYECKOE OIpEAeiEHHe pa3MepoB MUTTUHIOB. MoOJAEIMpPOBaHUE MUTTUHIOB. THUIIBI TUTTHUHIOB.
Teopun mMexaHusma pocta MUTTUHIOB. VICHOIB30BaHKME MACCUBHOCTH JJI 3alllUThl OT KOPPO3UU. AHOMHAS
3alUTa. YCIOBUS IPUMEHEHHUS] aHOIHOW 3alUThI.

IIpakTnyeckoe 3ansATHE.
Cemunap. Bompocsl.
. OnpeneneHns: TaCCUBHOCTH.
. XapaKTepUCTUKH ITACCUBHOCTU U Draje-noTeHnuan.
. BiiusiHre nprpoapl MeTaia u cpelibl Ha XapakTep NacCUBaLUU.
. [TaccuBarnus xene3a B a30THOM KUCIIOTE.
. [TaccuBHOCTH keme3a Kak ciaeacTBUue oOpazoBanus (pa3zoBoro okcuaa. O0mue npeacrasieHus. [Ipumepsi.
. Axcopbuus kak GaxTop, onpeaeNIomui naccuBHOCTh. O0mue npeacTarienus. [IpuMepsr.
. ConeBasi macCUBHOCTB.

0 I N n bW

. HepenacanauHﬁ HJIN TPAHCIIACCUBHOC COCTOSIHUC.

9. Mcnonb30BaHWE NACCUBHOCTH JIJIS 3aIIUTHI OT KOPPO3UU. AHOAHAS 3alIUTa. YCIOBUSA MPUMEHEHUS
aHOIHOW 3alIUThI.

10. JlenaccuBanust ¥ MATTUHTOOOPAa30BaHUE.
JlaboparopHbie padoThbI.
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AHOILHaSI 3aluTa BHCIIIHUM UCTOYHHUKOM TOKa»

HCHB pa6OTBIZ H3YYUTb BO3MOXHOCTb OCYIICCTBIICHUS aHO)IHOfI 3alIUTbI, OCBOUTbL MCTOJUKY
MNOTCHIHUOAMHAMHWYCCKOI'O UCCIICJOBAHUA ITOJISIPU3AlMU JJICKTPOAa, OIIPCACIINTD TOTCHIIMA U TOK IIEPEXoaa
MCTalllla B IIACCHMBHOC COCTOSAHHUC, a TaKKC 00J1acThb MMOTCHIUAJIOB, COOTBCTCTBYIOLIYIO ITaCCUBHOMY
COCTOAHHIO MCTAJlJIa.

3amanue.
1. BeimomHUTH 1a00paTopHyI0 paboTy COTIACHO alITOPUTMY METOIUKH SKCIIEPUMEHTA.

2. Hcnonp3ys MONy4YEeHHYI0 MOTEHIMOAMHAMUYECKYIO KPHUBYIO ONPEACIUTh MAaKCHUMAaJbHBIH TOK H
MOTEHLMa] Tepexo/ia B MAacCUBHOE COCTOSHHE, TUIOTHOCTh TOKa B TACCHMBHOM COCTOSHUM U OOJIacTh
MOTEHIMAJIOB, OTBEYAIOIIYIO TACCUBHOMY COCTOSIHHIO METaJlia.

3. [lepecunTarh MIOTHOCTH TOKA B TTACCHBHOM COCTOSITHMM Ha MacCOBBIH MOKa3areiah KOppo3uu (r/mM2 gac ).
4. Paccuutarh KO03(pPUIMEHT YMEHBIICHHUS CKOPOCTH KOPPO3UHU CTalM 3a CYET AHOJHOW 3aIlIMTHI IO
dbopmyne: g = KO /Knac.
5. Cnenatb BbIBOI 00 3(h(PeKTUBHOCTH aHOTHOM 3aIUTHI.
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.
1) [ToaroroBka K TeKyIeMy KOHTPOIO, KOHTPOJIBHOMY Cpe3y — KOJUIOKBHYMY, TPOPad0TaTh TEOPETUUECKUI
MaTepHaT: KOHCIIEKTHI JICKIIUN, PEKOMEHIYEMYIO JINTEPaTypy.
2) IloaroroBka KypcoOBBIX padboT
3) IToaroToBUTH OTBETHI HA BOIIPOCHI:
1. IToBenenue MeTaIOB B ITACCUBHOI 00JIaCTH.
2. [Ipy4uHbBI BOSHUKHOBEHHUS TACCUBHOCTH.
3. CnocoObI epeBojia MeTajIa B TACCHBHOE COCTOSTHUE.
4. ConeBast MIaCCUBHOCTb.
5. IlepenaccuBanys Wik TPAHCIACCUBHOE COCTOHUE.

Tema 10. Ucnosib30BaHHE eMKOCTHBIX H3MEPEHUI B M3Y4YeHHMH KOPPO3UHU M 3aIIUTHI METAJJIOB.
DJIeKTPOKANMJLISIPHBIE sIBJIeHHA. /{McKoBBIe 31eKTPOoAbl. POTO3IeKTPHYECKAS MOJASIPHU3ALUS
(PIII). (IIK-2)

Jlekumus.
EmroctHeie m3mepenus. Mx wucnonp3oBanme st u3ydeHus azacopomuu [IAB. Jluddepennumansuas u
MHTErpAJIbHASI EMKOCTh IBOWHOTO C10s1. Mcronb3oBaHue i1 ONpeeseHus TOTEHIMala HyJIEBOTrO 3aps/a.
DNeKTpOKanuJUIIpHbIE sSBJIeHUs. YpaBHeHue Jlunmnmana. [lorennmansr HyneBoro 3apsiaa. Cneruduueckas
U 3JIeKTpocTaruyeckas agcopouus. OcoOeHHOCTH METO/Ia U3MEPEHUS] EMKOCTH JIBOMHOTO CIIOS Ha TBEPIBIX
EKTPOAAX.
NMnenancHas cnekTpockonus. Jlpyrvue MeToabl ONpENesIeHUsT €MKOCTH JBOMHOIO CJOs: METOX craja
MOTEHIIMAJA, IO U3MEHEHUIO KOHIIEHTPAIMK aicopOara B pacTBOpPE, M0 MPUBECY AIEKTPO/IA.
Bpamaromuiicss TUCKOBBIM 3JIEKTPOL M JTHUCKOBBIM 3JIEKTpoxa ¢ KoabLoMm. [IpenMymiectsa Bpamaromerocs
JUCKOBOTO 31eKTpoaa. Ero nucnonp3oBaHue Ajsl yCTAaHOBIEHMS IPUPOABI TUMUTHPYIOIIEH CTaIuN PEAKIIH,
OIIpeaeNICHHs TIOPSJIKAa PEAKIMK U NpPEAeTbHON CKOpOCTH, kod(duumentoB auddy3nr HOHOB U MOJEKYII,
OIIpENIETIEHUS KOHLIEHTPALUH.
Hcnonb3oBanue MeTona  (OTOIIEKTPUUECKOW TOMSIPU3AIMH B KOPPO3HMOHHBIX — HMCCIIEIOBAHUSIX.
Teopetnueckue ocHOBbI MeToAa. OCHOBHOE ypaBHEHHUE. 3aBUcUMOCTh 3Haka JJIC ®DII or xapakrepa
HECTEXMOMETPUYHOCTH OKCHJIA. YCTAHOBIIEHUE THUIIA TPOBOAUMOCTH MIOBEPXHOCTHBIX OKCUIIOB.

IIpakTnyeckoe 3ansATHE.
Cemunap.

Bpamatomuiicss AUCKOBBIN AEKTPOA U THUCKOBBIM 3JEKTPOA C KoJbloM. [IpenmyinecTa Bpamaromerocs
JMCKOBOTO 3JeKTpoaa. Ero ucnonp3oBanue Ajsl yCTaHOBICHHS IPUPOABI TUMUTHPYIOIIEH CTaIul PEaKIIH,
OTIpEICIICHUS TIOPSIIKA PEAKIMKM M TPENebHON CKOpocTH, KodddumuenToB auddy3un HOHOB U MOJIEKYII,
orpeseneHus KoHIeHTpauuu. Mcnonp3oBanue Metosa (hOTOAIEKTPUIECKON MOISpU3aH B KOPPO3ZHOHHBIX
uccienoBanusax. Teopernueckue oCHOBBI MeToga. OCHOBHOE ypaBHEHHE. 3aBUCUMOCTD 3Haka JJ{C ®III ot
XapakTepa HeCTEXHOMETPUYHOCTH OKCH/IA. YCTaHOBJICHHUE TUIA MPOBOAMMOCTH OBEPXHOCTHBIX OKCHJIOB.

17



18
JlaboparopHbie padoThbI.
Bpamatomuiicss AUCKOBBIN AIEKTPOI
Ienp pabotrel: CHATH KaTOAHBIE TOISPU3AIMOHHBIC KPUBBIE HA BPAIIAIONIUMCS JUCKOBOM JJIEKTPOJE TIPH
pPa3IMYHBIX CKOPOCTSIX JJEKTPOJIUTAa M Ppa3HBIX CKOPOCTSX BpalleHUs. YCTAHOBHUTH 3aBUCHUMOCTD
npenenbHoro aud@Py3noHHOTO TOKa OT CKOPOCTH BpAIICHHS TUCKOBOTO JJIEKTPO/Ia, a Takxke OT
KOHIICHTpAIMii BOCCTAHABIMBAIONINXCS HAa AJIEKTPOJC MOHOB METAJUIOB U paccuuTarh MX KOIPPHUIHECHT

muddyzun.
OmeiT 1. MccnenoBanue 3aBUCUMOCTH TMPEAEIBHOTO TOKA OT YKCIIa 000POTOB JMCKOBOTO JIEKTPOAA.

OmriT 2. HCCJ’IGJIOBaHI/IC 3aBUCUMOCTH IPCACIIbHOIO0 TOKAa OT KOHICHTpPAIIUU BOCCTAHABIMBAOIIUXCS HOHOB
McETaJlia.

OmeiT 3. BnusiHUE IPUPOIBI BOCCTAHABIMBAIOIIUXCS KOMIUICKCOB MEIM HAa BEJIMUMHY TPEEIHLHOTO TOKA.
3aganue.
1. BoimomHUTH 1a60paTopHyIo paboTy COMIACHO aJITOPUTMY METOIMKH SKCIIEPUMEHTA.
2. [1o moy4eHHBIM TaHHBIM ITOCTPOUTH KAaTOMHBIE MOJISIPU3AMOHHBIE KPUBBIC B KOOPOAMHATAX | - 1g 1.
3. V3 3THX KpUBBIX I BCEX PACTBOPOB OMPEACTUTH MPeaeabHbIN TU()Py3MOHHBIN TOK.
4. Paccunrarb Ko3ppuuueHT Judy3nun s KaKI0Tro CIydas.
5. Paccuurath as Kax10ro ciaydast ToMuHy 1uddy3uoHHOTO CIOS.
6. Ha ocHOBe moJTy4eHHBIX PE3yIbTaTOB CAENATh BHIBOJBI.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1) [oarotoBka K TEKyIIeMy KOHTPOIIO, MPOPaObOTaTh TEOPETUIECCKUI MaTepHrall: KOHCIICKTHI JICKIIHIA,
PEKOMEHIYEMYIO JTUTEPATYPY.
2) [NoaroToBka KypcoBBIX padoT.
3) OTBeThTE Ha BOMPOCHI:
1.0cobeHHOCTH METOIa U3MEPEHUS EMKOCTH JIBOMHOTO CJIOSI HA TBEPIbIX MeTauiaxX. ViIMIe aHCHBIE MOCTHI.

2. KoHCTpyKITHsT TUCKOBOTO AJIEKTPOa ¥ KCTIOIB30BaHUE €T0 ISl ONIPEACIICHUS TUMUTHPYIOIICH CTauu
MEKTPOXUMHUIECKOTO MpoIiecca.

3.Mcnionb30BaHue JUCKOBOTO JIEKTPOAA B KOPPO3ZUOHHBIX MPOIECcax

4. KOHCTPYKIHSI TUCKOBOTO 3J1eKTpoAa ¢ KosblioM. Koadduuuent appexruBHoctu. OnpenencHue
MeXaHH3Ma PACTBOPEHHSI METAJIJIOB B TACCUBHOM COCTOSIHUH.

5.0mpeneneHre MeXxaHu3Ma pacTBOPEHMSI CIJIABOB C MTOMOULIBIO AUCKA C KOJIBLIOM.
6. OnpeneneHne MexaHn3Ma KOPPO3HOHHOTO IIPOLECCA C IIOMOIIBIO JUCKA C KOJIBLIOM.
7.Metoz GOTOANEKTPUIECKOM MONSAPU3ALINH, €TO CYIIHOCTD U MPAKTHYECKOE OCYIIIECTBICHHUE.

8.Hcnonp3oBanue MeTona GOTOIEKTPUUECKOM MONIpU3aliu AJisl OTpeeTICHUS TUIIa TPOBOIUMOCTH
MOBEPXHOCTHBIX OKCHJIOB U BIUSHUSA HHTHOUTOPOB KOPPO3UH.

4. Konrpoab 3HaHMI 00y4alOLINXCSl M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

6 cemecTp
* mocenraemocts — 10 GammoB
*  TEKyImUHd KOHTPOJbL — 70 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIi
* mpeMuanbHbIe OaTel — 10 6amioB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

No  [HaszBanue Ttembl | DopMbl Max. Mertoauka mpoBeIeHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




Tepmonunamuy | JTaboparo 10 3 Oayn BBIONMHEHUE, 2 Oayia couepikanue (MPaBUIBHOCTH BBIBOJIOB,
€CKHe pHas pacderoB), 1 Oamm-odopmienue, 4 OamaoB 3amuTa (OTBETH Ha
NPEANnockUIKK | paboTa BOIIPOCHI).
KOppo3uHu. Kontpons 10 9-11-Crynent npasuibHO BbioaHMI 90-100% 3ananuii;
Knaccuukarys Has CryneHT npaBUIbHO BEIMOIHKA — 7-8 - 70-80% 3amanuii.
KOpPpPO3HMOHHBIX | paboTa CryneHT npaBUIbHO BEIMOIHUA — 5-6 - 50-60% 3amanuii.
MPOLIECCOB. 1-5 Ctynent npaBmibHO BbITOTHMI MeHee 50% 3amaHuil.
Buytpennue u | JlaGoparo 10 3 Oam BeINIONHEHUE, 2 Oajuia comepKaHue (MIPaBUIBHOCTD BHIBONIOB,
BHEIIIHHE pHas pacueroB), 1 Oamr-odopmienue, 4 OamgoB 3amuTa (OTBETHI Ha
(baxTopEI pabora BOIIPOCHI).
KOppO3UHn
MeTtonst JlaGoparo 10 3 Oau BeINIONHEHUE, 2 Oayuia comepKaHue (MIPaBUIBHOCTh BHIBONIOB,
KOPPO3UOHHBIX pHas pacuetoB), 1 Oamm-odopmnenue, 4 OamioB 3ammra (OTBETHI Ha
uccienoBaHuil | pabora BOIIPOCHI).
Kontpons 10 9-10-CrynenT npaBuibHO BeinonHuI 90-100% 3ananui;
Has CryneHT npaBUIbHO BEIMOIHKA — 7-8 - 70-80% 3amanuii.
pabora CryneHT npaBUIbHO BEIMOIHUA — 5-6 - 50-60% 3amanuii.
1-5 Cryaent npaBuiibHO BRIOIHII MeHee 50% 3agaHuil.
TecTupon 10 Tect comepxkut 10 BOmpocoB, 3a Ka)Ablii MPaBUJIbHBINA OTBET -1 Oast
aHue(KOoH
TPOJIbHBI
i cpe3)
Xumnueckas | JJaboparo 10 3 Oamu BeINIONHEHUE, 2 Oayuia comepKaHue (MIPaBUIBHOCTD BHIBONIOB,
KOppO3us pHas pacuetoB), 1 Oamm-odpopmnenue, 4 OamwioB 3ammra (OTBETHI Ha
pabora BOIIPOCHI).
KOJJIOKB 10 KomnokBuym cmaercss B ycTHOH (opMme 1O mNpeaBapUTEIbHO
HYM(KOHT 0003HAaUYEHHBIM  TEOPETUYECKHMM  BOMpPOCaM M  MaKCHMAJbHO
PONBHBINI oueHuBaercs B 10 6amos:
cpe3) 9-10 GammoB  BBICTABISICTCS, €CIM  CTYAGHT  OOHAapy»KWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHWE MPOTrPaMMHOTO
MaTepuaia, yMEHHE CBOOOIHO BBITIOJTHSATD 3aJaHusl,
MPETyCMOTPEHHBIE ~ IPOrPaMMON, OCBOMBIIMM  OCHOBHYIO, H

3HAaKOMBIM C JOTOJHUTENBbHOU JnuTeparypod. OTBET NOCTPOCH
JIOTHYHO, Marepuan H3JIaraeTcsl YeTKO, SICHO, XOPOIIUM SI3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJB3yeTcs MH()OPMALMOHHBIA U
WITIOCTPAaTUBHBIA Marepuan (IpuUMepbl U3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, O CYILECTBY.

8-7 0ayIOB BBICTABISIETCSA, €CIM CTYACHT OOHApYKWJI JOCTaTOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIC 3HAHMS C BHOBb NMPUOOPETCHHBIMH, NPUMEHATH
ux Ha mpakThke. OTBET MOCTPOCH JIOTHYHO, Marepuai H3iaraercs
XOPOILINM SI3BIKOM, MIPUBJIEKACTCS WH(POPMATHBHBIN u
WITIOCTPUPOBAHHBINA MaTepHa, HO IIPH OTBETE JOMYCKACT HEKOTOPHIE
MOTPEIIHOCTH.  Bompockl, 3amaBaeMble  NpenogaBaTreieM, HE
BBI3BIBAIOT CYLIECTBEHHBIX 3aTPyIHEHHUN

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIEKMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiajeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BOIPOCHL. B oTBeTe He Bcerna MPUCYTCTBYET JIOTHKA, apIyMEHTHI
MPUBJIEKAIOTCS HEIOCTATOYHO Beckue. Ha mocTaBiieHHBIE BOMPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HENOCTATOYHO TIyOOKHeE
3HaHU

0-4 0asuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJu3e
NPaKTHYECKUX CcHTyanuid. He MoXeT mnpuBecTH mNpUMEphl U3
peanbHON MpakTHUKU. HeyBepeHHO M JOTWYecKH HemoceN0BaTeIbHO
u3jaraer Marepuai. HemnmpaBwibHO OTBe4aeT Ha TMOCTaBICHHBIE
BOIIPOCHI WM 3aTPYIHSETCA C OTBETOM

19



20

Tectupos 10 Tect conepxkut 10 BOmpocoB, 3a Ka)KAblii MPaBUIIbHBINA OTBET -1 Oast
aHue
5. [TocemaeMocThb 10 10 6aToB — CTYACHT OCETHII BCE
100% 3ansTHIT
7-9 6aiIoB — CTYICHT ITOCETHIT HE
meHee 80% 3aHATHIA
4-6 6aITOB — CTYACHT TIOCETHII HE
menee 50% 3aHsaTHiA
1-3 Gayma — CTyACHT IMOCETHIT HE MEHEe
25% 3aHsTHH
Ecnu crynent nocermn menee 25%
3aHATHHN, OAJUTBI HE HAYUCIIAIOTCS
6. IIpemMuansHbIC OaITHI 10 HaumcnsroTcss 3a TMOCTOSHHYIO aKTHBHOCTh Ha TIPAKTHYCCKUX
3aHATHAX
7. Hroro 3a cemectp 100
7 cemecTp
*  TeKylui KoHTpoib — 50 6ayioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mnpemuasbHble Oauibl — 10 6amios
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB
Pacripenenenre 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. |9Onexrpoxmmmde | Jlabopato 5 2 Oamra comepxkaHue (TPAaBWIBHOCTh BBIBOJOB, pacyeToB), 1
CKast Koppo3us pHas Oaimi-odopmiteHue, 2 0aIoB 3amuTa (OTBETHI Ha BOIIPOCHI).
METaJIIOB pabora
Tectupos 10 Tect comgepkut 10 BOpocoB, 3a KaXK bl MPaBIIILHEIN OTBET -1 0asut
aHue
[IpakTuue 5 5 OamwIoB - CTYIEGHT CaMOCTOSITEIILHO MOXET  IPOBECTH
CKOe ANICKTPOXMMHYCSCKHE  MCHBITAaHWS MO0  OICHKE  3allUTHOHN
3aJlaHue 3(G(EeKTUBHOCTH HWHTUOWTOPOB, MPABWIBLHO Ja€T OICHKY UX
JUTST MPUMEHUMOCTH. 2-4 Oayna. CTYIEHT WCIBITaBBIACT 3aTPYTHCHHS B
[IpaKTUyeC sKcepuMeHTanbHOH vactd, 0-1 Oamn. CTygeHT wHCIbITaBaeT
KO 3aTPyIHEHHUs] C BHIOOPOM METONWKH TIPBEACHHUS 3KCIICPUMEHTA.
MOJITOTOBK JlemaeT HEBEpHBIC BBIBOABI NMPUMCHEHUS WHTUOUTOPOB B TEX WIH
u WHBIX Cpe/ax.
2. | Kopposuonnsie | Jlabopato 5 2 Oamra comepxkaHue (TPAaBWIBHOCTh BBIBOJOB, pacyeToB), 1
JAarpaMMel. pHas Oami-odopmitenue, 2 0aIoB 3amuTa (OTBETHI Ha BOIIPOCHI).
pabora
3. | Kopposwus nyx | JlJaboparo 5 2 Oamma comepxkaHue (TPaBWIBHOCTh BBIBOJOB, pacyeToB), 1
METAaJIJIOB B pHas Oami-odopmitenue, 2 0aIoB 3amuTa (OTBETHI Ha BOIIPOCHI).
KOHTaKTE pabora
4, Bnusaue Jlabopato 5 2 Oamra comepxkaHue (TPAaBWIBHOCTh BBIBOJOB, pacyeToB), 1
BHETITHEH pHas Oaimi-odopmitenue, 2 0aIoB 3amuTa (OTBETHI Ha BOIIPOCHI).
MoJIsIpy3ariy Ha | paboTa




BHYTpPEHHUI
KOPPO3UOHHBIH
TOK.
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KOJJIOKB
HyM
(Tema
5-8)(koHT
PONBHBINI
cpe3)

10

KomnnoxBuym cnaercst B ycTHOM hopme 110
MpeaBapUTEIbHO 0003HAYCHHBIM
TEOPETUUECKUM BOIIPOCaM U
MaKCHMAaJIbHO olieHnBaercs B 10 0ayUIoB:
9-10 GanoB BHICTABIISIETCS, €CIIN CTYACHT
0OHapy»X1J BCECTOPOHHEE,
CHCTEMaTHYeCcKoe U ITyOOoKoe 3HaHHE
MPOrpaMMHOTO MaTepHala, yMeHHe
CBOOO/IHO BBIMONHSATH 3aJaHN,
MIpeyCMOTPEHHBIE TPOrPaMMOH,
OCBOMBIIHUI OCHOBHYIO, U 3HAKOMBIN C
JOTIONTHUTENBHON uTeparypoil. OTBeT
MIOCTPOEH JIOTUYHO, MaTeprai u3araercs
YETKO, ICHO, XOPOIIHNM SI3BIKOM,
apryMEHTHUPOBAHO, YMECTHO HUCIIONIB3yETCA
WHGOPMATMOHHBIN U WILTFOCTPATUBHBIN
Marepuai (IpuMepsl U3 MPaKTHKH,
Tabnuubl, Tpaguky U T.4.). Ha Bompock
OTBEYAET KPaTKo, apryMEHTHPOBAHO,
YBEPEHHO, MO CYILECTBY.

8-7 06amoB BBICTABISIETCS, €CIIH CTYACHT
0OHapyXHJ JOCTATOYHO TITyOOKHE 3HAHMUS
MPOrpaMMHOTO MaTepHuala, yMeHHe
HCIIOIB30BaTh PaHEE MOTYUYEHHbIE 3HAHUS C
BHOBbB ITPHOOPETEHHBIMH, TIPUMEHSTH HX
Ha npaktuke. OTBET NOCTPOEH JIOTHYHO,
MaTepuai U3JaraeTcs XOPOIIUM SI3bIKOM,
npuBJeKaeTcss HH)OPMATUBHBIN 1
WTIOCTPUPOBAHHBIA MaTepHal, HO IIPH
OTBETE JI0IyCKAaeT HEKOTOPHIE
MorpemHocTH. Bonpocel, 3anaBaemble
MIpEeToiaBaTeNieM, HE BBI3bIBAIOT
CYLIECTBEHHBIX 3aTPyIHEHUH

5-6 0anIoB: CTYIEHT MTOKA3bIBACT HE
JOCTaTOYHBIH ypOBEHb 3HAHUH Y4eOHOTO U
JIEKIMOHHOTO MaTepuaa, HE B IIOJIHOM
o0beMe BiasieeT MPaKTUIECKUMHU
HaBBIKAMH, YYBCTBYET ceOs1 HEYBEPEHHO
IIpU OTBETE Ha BOIIPOCHL. B oTBeTE HE
BCEr/a IPUCYTCTBYET JIOTHKA, aPTYMEHTBI
MIPUBJIEKAIOTCS HEIOCTaTOYHO Beckue. Ha
ITOCTaBJIEHHBIE BOIIPOCHI 3aTPyAHSETCS C
OTBETaMH, MMOKA3bIBAET HEAOCTATOUHO
IyOOKHe 3HAaHUS

0-4 GanymoB: CTYJACHT MOKA3bIBACT CIIA0BIN
ypOBeHb Npo(hecCHOHANBHBIX 3HAHUH,
3aTpyAHSETCS IPH aHAJTU3€ MPAKTHYECKUX
cutyanuil. He Mmoxxet mprBecTr npuMepsl
13 peasbHOM npakTuku. HeyBepeHnHo n
JIOTUYECKH HETIOCIIE0BATENBHO U3JIaracT
Marepuai. HempaBunsHO oTBeyaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI WIIH 3aTPYIHAETCS
C OTBETOM

ITaccuBHOCTE
METAJLIOB.

Jlaboparo
pHast
pabora

2 Oamna coaepkaHue (IPaBHIBHOCTH BBIBOJOB,

pacderos),

6amt-oopmiieHue, 2 6a10B 3amuTa (OTBETH Ha BOIPOCHI).
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KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnnoxBuym cnaercst B ycTHOM hopme 110
MpeaBapUTEIbHO 0003HAYCHHBIM
TEOPETUUECKUM BOIIPOCaM U
MaKCHMAaJIbHO olieHnBaercs B 10 0ayUIoB:
9-10 GanoB BHICTABIISIETCS, €CIIN CTYACHT
0OHapy»X1J BCECTOPOHHEE,
CHCTEMaTHYeCcKoe U ITyOOoKoe 3HaHHE
MPOrpaMMHOTO MaTepHala, yMeHHe
CBOOO/IHO BBIMONHSATH 3aJaHN,
MIpeyCMOTPEHHBIE TPOrPaMMOH,
OCBOMBIIHUI OCHOBHYIO, U 3HAKOMBIN C
JOTIONTHUTENBHON uTeparypoil. OTBeT
MIOCTPOEH JIOTUYHO, MaTeprai u3araercs
YETKO, ICHO, XOPOIIHNM SI3BIKOM,
apryMEHTHUPOBAHO, YMECTHO HUCIIONIB3yETCA
WHGOPMATMOHHBIN U WILTFOCTPATUBHBIN
Marepuai (IpuMepsl U3 MPaKTHKH,
Tabnuubl, Tpaguky U T.4.). Ha Bompock
OTBEYAET KPaTKo, apryMEHTHPOBAHO,
YBEPEHHO, MO CYILECTBY.

8-7 06amoB BBICTABISIETCS, €CIIH CTYACHT
0OHapyXHJ JOCTATOYHO TITyOOKHE 3HAHMUS
MPOrpaMMHOTO MaTepHuala, yMeHHe
HCIIOIB30BaTh PaHEE MOTYUYEHHbIE 3HAHUS C
BHOBbB ITPHOOPETEHHBIMH, TIPUMEHSTH HX
Ha npaktuke. OTBET NOCTPOEH JIOTHYHO,
MaTepuai U3JaraeTcs XOPOIIUM SI3bIKOM,
npuBJeKaeTcss HH)OPMATUBHBIN 1
WTIOCTPUPOBAHHBIA MaTepHal, HO IIPH
OTBETE JI0IyCKAaeT HEKOTOPHIE
MorpemHocTH. Bonpocel, 3anaBaemble
MIpEeToiaBaTeNieM, HE BBI3bIBAIOT
CYLIECTBEHHBIX 3aTPyIHEHUH

5-6 0anIoB: CTYIEHT MTOKA3bIBACT HE
JOCTaTOYHBIH ypOBEHb 3HAHUH Y4eOHOTO U
JIEKIMOHHOTO MaTepuaa, HE B IIOJIHOM
o0beMe BiasieeT MPaKTUIECKUMHU
HaBBIKAMH, YYBCTBYET ceOs1 HEYBEPEHHO
IIpU OTBETE Ha BOIIPOCHL. B oTBeTE HE
BCEr/a IPUCYTCTBYET JIOTHKA, aPTYMEHTBI
MIPUBJIEKAIOTCS HEIOCTaTOYHO Beckue. Ha
ITOCTaBJIEHHBIE BOIIPOCHI 3aTPyAHSETCS C
OTBETaMH, MMOKA3bIBAET HEAOCTATOUHO
IyOOKHe 3HAaHUS

0-4 GanymoB: CTYJACHT MOKA3bIBACT CIIA0BIN
ypOBeHb Npo(hecCHOHANBHBIX 3HAHUH,
3aTpyAHSETCS IPH aHAJTU3€ MPAKTHYECKUX
cutyanuil. He Mmoxxet mprBecTr npuMepsl
13 peasbHOM npakTuku. HeyBepeHnHo n
JIOTUYECKH HETIOCIIE0BATENBHO U3JIaracT
Marepuai. HempaBunsHO oTBeyaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI WIIH 3aTPYIHAETCS
C OTBETOM

Hcnons3oBanue
€MKOCTHBIX
U3MEpEHUN B
H3yYCHUU
KOPpO3UHU U
3aIIUTHI
MCTAJIJIOB.

Jlaboparo
pHast
pabora

2 Oamna coaepkaHue (IPaBHIBHOCTH BBIBOJOB,

pacderos),

6amt-oopmiieHue, 2 6a10B 3amuTa (OTBETH Ha BOIPOCHI).
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Onexrpokanmni | [IpakTude 5 5 OamwIoB - CTYIEGHT CaMOCTOSITEIILHO MOXET  IPOBECTH
SIPHBIC SIBJICHUSI. CKOE ANICKTPOXVUMHYECKUE  HCHBITAHUS 10 OIICHKEC  3allUTHOMN
JluckoBEIC 3aJlaHue 3¢ (EeKTUBHOCTH HWHTUOWTOPOB, MPABWIBLHO Ja€T OICHKY UX
AIIEKTPOJIBL. JUTST MpUMEHUMOCTH. 2-4 Oayna. CTYIEHT WCIBITaBBIACT 3aTPYIHCHHS B
®DOTORNEKTPUYE |TPaKTHUEC skcnepuMeHTanbHOl uactu, 0-1 ©Oamr. CTymeHT WHCIBITaBaeT
cKast KO 3aTPyIHEHHUs] C BHIOOPOM METONWKH TIPBEACHHUS O3KCIICPUMEHTA.
MOJIApU3AIlsl | ITOTOTOBK JlemaeT HEBEpHBIC BBIBOABI NMPUMCHEHUS WHTUOUTOPOB B TEX WIH
(DOII). u HHBIX Cpe/iax.
7. IIpemMuansHBIC OaITHI 10 JloToTHUTEIbHBIE TIPEMHUAIbHBIE OAJIIBI MOTYT OBITh HAuMCIICHBI 3a
ITOCTOSTHHYIO aKTUBHOCTE Ha MPAKTHYCCKUX 3aHATHAX — 10 OamtoB
8. OTBeT Ha ’K3aMeHe 30 85-100 6ammoB  OTiMyHO
70-84 6amtoB  XopoIio
50-69 VYnoBneTBOPUTEIHHO
Menee 50 HeynosnerBopurenb
9. Hroro 3a cemectp 100

HtoroBast OIEHKa 1O DJK3aMEHY BBICTAaBIISIETCS B
YeThIpexOasIbHONW  IIIKaJe.

[TepeBon

100-6amnbHOM  peUTHHTOBOM

100-6annpHOM mIKame W B TPATUIMOHHOMN
OLIEHKK IO JUCHUIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

0 I N D BN

. YCI0BUS CIUIOIIHOCTH MJICHOK.
. 3aKOHBI POCTA IJICHOK.

. Koppo3us B HeanekTponuTax.

1. OnpeneneHus MaCCUBHOCTH.

KO/UVIOKBUYM

Tema 4. Xumuueckas Koppo3us

. MeTons! onipeiesieHust TOJIIUH TIICHOK.

. MeTtoapl 3a1IUThI OT Ta30BOM KOPPO3HUH.

. XuMudeckasi Koppo3us B razax MpH BBICOKOH TeMIiepaType — TepMOAMHAMHUKA Mpoliecca.
. [Inenku Ha MeTasuIax, UX Kiaccu(puKamms 1 3alUTHBIE CBOMCTBA.

. BnustHue Temmnepatypbl 1 Apyrux (GakTOpoB Ha CKOPOCTh Ta30BON KOPPO3HH.

Tema 9. [TacCUBHOCTH METAIIIOB.

2. XapaKTepuCcTUKHN naccuBHOCTU U Drnage-noTeHnuall.

3. BnusiHue npupoabl MeTallia v cpelibl Ha XapakTep MacCUBaIlUu.

4. ITaccuBanus >xeje3a B a30THOU KHUCJIOTE.

5. [TaccuBHOCTH kere3a Kak cieAcTBrue oOpazoBanus Ga3zoBoro okcuaa. O6mue npeacrapieHus. [Ipumepsi.



6. Ancopbuus kak GaxTop, onpeaeNsomui naccuBHOCTh. O0Imue npeacrasienus. [IpuMepsr.

7. ConeBasi NaCCUBHOCTb.

8. IlepemnaccuBaius Wiv TPAHCIIACCUBHOE COCTOSIHUE.

9. Mcnonp30BaHME MACCUBHOCTH JIJIS 3AIUTHI OT KOPPO3UU. AHOIHAS 3alIUTA. YCIOBUS IPUMECHEHUS
AQHOJIHOM 3aILHUTHI.

10. [lenaccuBanyst 1 TUTTUHIOOOpa30BaHUeE.

KOJLUIOKBUYM (Tema 5-8)

Tema 8. BnusiHue BHelIHeN NOIspU3alMi HA BHYTPEHHUI
KOPPO3UOHHBIH TOK.

1. DnexTpoxumMuyecKas KOppo3us, JEKTPOAHbIC MOTCHIUANbI. [ €TepOreHHO-3JIEKTPOXUMHUYECKHIA,
TOMOTEHHO-3JIEKTPOXUMHUYECKUI MEXaHU3M KOPPO3HH.

2. OcOoOEHHOCTH EKTPOXUMHUECKOTO KOPPO3UOHHOTO Tporiecca. Jlenoaspusaropsl.

3. Honspuzanus. [Tpuunns! nonspuzaruu. [loaspuzainoHHbIe KPUBbIE, METOJbI CHSTHS.
4. KoHneHTparonHas noispusanus. OMU4ecKoe MajieHue HapsiyKEeHUsI.

5. AxtuBanmonHas nonspusanus. Ilepenanpsbkenue Bogopoaa.

6. OcOOEHHOCTH KOPPO3UH C BOJOPOIHOM ACTIONSPU3AMECH: TEPMOIMHAMHKA, OCHOBHBIC CTJIUU U
TIPUYHHBI.

7. OCcOOEHHOCTH KOPPO3HH C KUCIOPOTHOM ACTIONsIpHU3alieli: TePMOIMHAMUKA, OCHOBHBIE CTaIUH U
npuuuHbl. [TonHas kaTonHas nonsipu3alMoHHas KpuBas. BnusHue BOoIOponHOM nenonaspusaiy Ha
KHCIIOPOJHYIO.

9. Koppo3uonssle (mossipuzaliuonHbie auarpammsl) Barnepa-Tpayna, OBanca. Kontponupyrommii paktop
KOPPO3HH.

10. Koppo3us moj neiicTBUeM ABYX U 00JIee OKUCITUTENEH.

11. Koppo3us AByX METa/UIOB B KOHTAKTE P ACHCTBUHU OJHOTO OKHCIUTENs. Koppo3us ABYX METalIOB B
KOHTAKTE NP JCHCTBUU JBYX OKUCIUTEIEH.

12. AHaTUTUYECKOE BHIPAKEHUE CKOPOCTH KOPPO3HH.

13. IIporexropHas 3amuTa. PasznoctHelil (nuddepenu-) a¢pdext. 3amutasiii 3¢ pext. ConocraBieHue
SIBIICHUH TIOJIOXKUTETHLHOTO PAa3HOCTHOTO M 3aIIUTHOTO 3G (EKTOB.

14. BausiHue BHEIIHEN NOJSIPU3allMY HA BHYTPEHHUI KOPPO3UOHHBIHN TOK.
15. OTpunatenbHbIN 3aUTHBIN 3P HEKT.

KounrtpoJsbHnasi padora

Tema 1. TepmoguHaMuueckue IpearnocbuIku Koppo3uu. Knaccudukaius Koppo3nOHHBIX ITPOIIECCOB.
Bapuanrl
1. ITpu 100 K nns peakuuu
2Fe(t) + 02(r) U 2FeO(T)
KP =4,136x1020 I1a-1. Onpenenuts HanpasieHue npoiecca, eciau [11111712=2,026x104 I1a.

2. Bo3MoxHO 11 OKHCIIeHHE Kenne3a Ha Bo3zayxe ([ [111112= 20265 I1a) npu temneparype 1000 K, eciu
KOHCTaHTa PaBHOBECHUS PEAKIIUU

2Fe(t) + 02(r) U 2FeO(T)
nipu 3Toit Temneparype Kp = 2,42x1015 Ila-1.
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3. Ilpu 450°C naBnenue aucconuanuu NiO 1o ypaBHEHHIO
2NiO(t) U 2Ni(t) + 02(1)
paBHo Kp = 10111112 =6,906%10-26 rlla. [Toiinet mu paznoxenue NiO Ha BO3ayXe NPH HaplUaIbHOM
nasnennu kuciopozna 0,203x105 ITa? Yemy Oynet paBHo DG 1t 0o6paTHOTro mporecca B TeX ke
yCIIOBUSX?
4. YCTaHOBUTH TEPMOJUHAMHUYECKYIO BOBMOKHOCTh KOPPO3HH HUKEJIS C BOJOPOJHON ACHOJISIpU3aliei B
S-momsumbHOM pactBope NaOH npu T = 298 K, B npeanonoxenun oOpa3oBaHus TPYTHOPACTBOPHUMOTO
coenuaenus Ni(OH)2, mpousBenenue pactBopumoctu kotoporo ITP = 1,3 - 10-16. Karoxnslii mporecc
LIEJIOYHOM cpefie mpoTekaet no peakuu 2H20 + 2e < H2 + 20H-.

5. YcTaHOBUTH TEPMOAMHAMHYECKYIO BOBMOXKHOCTh KOPPO3UH XpOMa C KUCIOPOJHON U BOAOPOAHOM
nenossipusanueit B mopckoit Boae (pH = 7) npu 298 K, ecniu naBieHue Kucaopoaa v BOAOPOJA COCTABISAET
o 0,5 arm. OGpaTuMBbIii TOTEHITHAT XPOMa MPUHATH PABHBIM CTaHAAPTHOMY 00paTUMOMY ITOTEHITHATTY
Xpoma.

Bapuant 2

1. BO3MOXXHO 711 OKUCIIeHUE KoOanbpTa KUCIOpOAOM Bo3ayxa (= 1/5 atm)

2Co +02 U 2Co0

npu 450 °C, ecnu ynpyrocTs quccorannu okcuaa kooansra (I1) mpu nanHoit temneparype paBHa
5,77%10-24 I1a.

2. Ompenenuts BO3MOXKHA JIU Koppo3ust cepedpa npu 831 K ¢ oOpasoBanuem ero cynbhuaa B ra30Boi
cmecu (P = 1,013 x105 Ia), cocrosieii u3 paBHbix 00bemMoB H2 1 H2S. Koncranta paBHOBECHS peakIiu:
2Ag+ H2S « Ag2S + H2 paBHa 3,47. IIpu kakoMm JaBI€HUH CEPOBOIOPOA IPOLECC KOPPO3UU IIPU
3aJJaHHOM TeMIEpaType HEBO3MOXKEH ?

3. YcTaHOBUTH TEPMOJUHAMHYECKYIO BO3MOYKHOCTH KOPPO3UH LIMHKA C KUCIOPOJHON AENONSIpU3aluel B
HeifrpansHoM 0,7-MoJsuIbHOM BoAHOM pacTtBope ZnCl2 npu naBnenus kuciaopoaa Hajx pactBopoMm 0,1 atm
u T =25 °C. Cpennuii koapPunuent akrusHoctu ZnCl2 [+ = 0,369.

4. B pe3ynbrare KOHTaKTa ¢ MarHueM MOTEHIIMAN KaaMusl B pedHoit Bojae (pH = 7) cmecTucs B
OTpHULIATEIHHYIO CTOPOHY W TIpuHsI 3HaueHue -0,85 B. byner mn HaGmronaThCst KOppo3ust KaaMus?

5. Paccunrars JJ]C ranpBaHMUECKUX AJIEMEHTOB: 1) IIMHK B COJISTHOM KUCIIOTE; 2) JKEJIE30 B adPUPYyEMOM
HEWUTpaJapbHOM pacTBope. Mcxoas u3 aToro, HalTH U3MEeHeHHe dHepruu [ noo6ca nis peakumii Zn + 2HCI =
ZnCI2 + H21; Fe + 1/202 + H20 = Fe(OH)2. Paccuutars 3Hauennsi AG 1 CpaBHUTH CO 3HAYCHUSIMU,
MOJTyYE€HHBIMHU OOBIYHBIM TEPMOJUHAMHUECKIUM PacueToM, UCIONb3Ys JaHHbIE Ta0l..

Tema 3. MeToabl KOPPO3UOHHBIX UCCIIEIOBAHUM
KontpomnsHas padota
1. OcHOBHOM IPUUMHON BBICOKOTEMIIEPATYPHON «BaHAAMEBON» KOPPO3UH SIBIIETCS 3arpsI3HEHHOCTD
TOIJIMBA COCTMHEHUSMHI BaHaIWsl, 00pa3yIOIIUMHU IIPH CXKUTAHUU 3011y, COIEPIKAIILYIO JISTKOTIaBKU OKCHUJL
V20S5. OnpenenuTs ITyOMHHBINA OKa3aTeNlb KOPPO3UH aycTeHUTHOH ctanu Tuna X 18H10 npu ucnsitannu
Ha BO3yxe U B arMocepe TormBHbIX Ta30B npu T= 1123 K B Teuenne 120 4, eciu yObUIH Macchl

00pa3IoB cTanu ¢ miomaapio moBepxHoctu 40 cM2 cocrasinser coorBercTBeHHO 0,335 u 3,5 1. [lnoTHOCTH
cranu X18H10 paBHa 7,8 r/cm3

2. O1IeHUTh KOPPO3UOHHYIO CTOMKOCTh ITMHKA Ha Bo3ayxe npu T = 673 K. ObOpazer nuHKa ¢ TUI0maasio
noBepxHocT 30 cM2 u HayanbHOU Maccou 21,4261 1, mocne 180 4 ucnpITaHU HA BO3IyXEe UMEET MAacCCy
21,4279 1. Ilpu okuciennn nuHKa oOpasyercs okcua ZnO.

3. Paccunrarh mokasaresnb U3MEHEHHUSI MAacChl IIPU KOPPO3UH aJTIOMHUHUS B oeyme. Pasmepsl oopasua 50 x
30 x 1 MM, HauanbHas macca 4,053 1, mociie BocbMHUCYTOUHOTO ucnbiTanus - 4,0189 r. K kakoii rpymnme
KOPPO3MOHHOM CTOMKOCTH OTHOCHUTCS aJIFOMUHHI B 3TOM cpene?

4. Paccunrtars CKOpOCTh (MM/TO1) paCTBOPEHUS jKeJie3a, HaXOASIIErocs B MAaCCUBHOM COCTOSIHUU B 1 H.
pacTBOpE CEPHOM KHUCIIOTHI, €CIIM CTAlMOHAPHASI INIOTHOCTh TOKA PACTBOPEHMS JKeje3a B BUAe HOHOB Fe2+
cocrasinser 7-10-7 A/m2.



5. Koncrpykuuu u3 Hepskasetomied cranu X18HIT nmpu pabote B pacTBopax, CoAep Kalliux XJIOPUI-UOHBI,
MIOJBEPraroTCsl MUTTUHIOBOM KOppo3uu. OLIEHUTh CPEIHIO IIJIOTHOCTh TOKAa B BEPLIMHE MUTTUHIA, ECIH
DIyOWHA MUTTHHTA 32 TO/ 3KCIUTyarauuu pocturaet 6,0 - 6,5 cm. [Ipu pacuere npuHsTh, 4TO B pe3ysbTaTe
KOpPPO3HH B pacTBOP MEPEXOJUT B OCHOBHOM eJe30 B BUue HOHOB Fe2+.

JlaGoparopHasi paéora

Tema 1. TepmoguHaMuueckue IpearnocbuIKu Koppo3uu. Knaccuduxaius Koppo3nOHHBIX ITPOIIECCOB.

CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAIONINN oopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI

1. Hanumure ypaBHEHUS aHOAHOM M KaTOJHOW peakLui, MPOTEKAIOIIKX IPU KOPPO3UU MarHus B
pa30aBIeHHON CEPHOI KHCIIOTE.

2. Paccunraiite Benuuuny 2.J1.C. mporiecca KOppo3ul Maruus B pa30aBIeHHON CEpPHON KUCIIOTE.
3. C KaKuM KOHTPOJIEM MPOTEKAET KOPPO3us Maruus B pacrBopax pH=1, 7 ,9,?

4. Yto Ha3bIBACTCS MEPEHANPSHKEHUEM BOIOPO/IA, U OT KaKUX (PaKTOPOB OHO 3aBHCHUT?

5. N3o0pazute B 3aBUCUMOCTH CKOPOCTH KOppo3uu oT pH 1y1st anmroMuHusI.

6. 300pa3ure 1 00BSICHUTE XapaKTep 3aBUCUMOCTH CKOPOCTH KOppo3uu oT pH st 1iuHKa.

7. 3anuinTe ypaBHEHHE MPOLecca KUCIOPOAHON Aenosapu3alui U ypaBHeHne HepHcTa KUCI0pOoaHOTOo
3NIEKTPOJA.

8. 3anumure ypaBHeHue HepHcTa 1151 BOIOPOIHOIO 3IEKTpoa.

9. 3anummTe ycioBue, Npu KOTOPOM OKUCIIMTENb BBICTYNIAET B KAUE€CTBE JENOISPU3aTOpa KaTOAHON
peaKkLuu IIpyU KOPPO3HH.

Tewma 2. BHyTpeHnHue u BHenIHue (GaKTOpbl KOPPO3UU

CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAIONINN oopMiIeHHe (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI

KoHTposibHBIE BOTIPOCHI JUIS 3aLIUTHI TaOOpaTOpHOM paboThI

1. Kak BrusieT pocT Temreparypbl Ha KOPpO3HUIO METAIJIOB B HEOKUCIUTENbHBIX KUCIOTaX, MPOTEKAIOIIEH C
BOJOPOAHON AenoIsipr3aueii?

2. Kak BIusieT pocT TeMnepaTrypbl Ha KOPpO3HUIO METAJUIOB B HEUTPAIBHBIX Cpeliax, MPOTEKAIOIICH C
KUCJIOPOAHOM AenoJisipu3aueii?

3. KakuM ypaBHEHHEM OLIEHUBAETCS 3aBUCHUMOCTh CKOPOCTH KOPPO3UH OT TeMIIepaTypbl?

4. Ilo xaKkoii BeIMUMHE MOXHO CYIUTh O IPUPOJIE CTAIUHU, ONIPEAEIAIONIEN CKOPOCTh TaHHOTO
KOoppo3uoHHOro npouecca? Kak ee onpenenuts?

Tema 3. MeToabl KOPPO3UOHHBIX UCCIIETOBAHUI
JlaGoparopnas pabora «DocdarupoBaHue»

CTyneHT TODKEH ciaTh OTYET 10 J1abopaTropHoi paboTe, BKIItoUaromui odhopmiieHre (3aruch
HaAOIOZICHNH, PacyeThl, BEIBOMIBI) M OTBETUTh Ha KOHTPOJIBHBIC BOITPOCHI

KoHTpopHBIE BOPOCHI 17151 3aIIATHI JIAOOPATOPHON PabOTHI
1. Oxapakrepu3yiTe MpoIecC MOATOTOBKH TTOBEPXHOCTH Tepe] HAHECEHUEM MTOKPBITHSL.
2. JInst KaKuX METaJUIOB IPUMEHSIOT (hochaTupoBaHKUE U B KAKMX YCIOBHUSIX IKCIUTyaTaIlin?

3. B uem coctout cyth o0pazoBanus pocdarHeix mieHok? Hanummre ypaBHEHNUST XUMHUECKUX PEaKIHid,
MPOTEKAONMX pU pocaTupoOBaHUH, CTATIH.

4. OnumuTe II0Chl U MUHYCHI ()OC(aTHBIX MJICHOK.

Tema 4. Xumuueckas Koppo3us

CTyaeHT TODKEH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAIMUi odopmMiieHre (3aruch
HaOJTIOZICHNH, pacyeThl, BEIBOJIBI) U OTBETHTh HA KOHTPOJILHBIC BOITPOCHI

KoHTpoipHBIE BOPOCHI 17151 3aIIUTHI JIAOOPATOPHOH PabOTHI
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1. Kak npoBoaMTCSl TEPMUUECKOE OKCUANPOBAHHUE CTAIIU?

2. B yeM cyniHOCTh XUMUYECKOTO OKCUIMPOBAHUS CTAJINA?

3. Kak npoBoauTCcs aHOAMPOBAHUE AITFOMUHHUA?

4. Kakol pacTBOp MCIOIB3YETCS 1Sl XUMUYECKOTO OKCHIMPOBAHUS aJTFOMUHUSA?
5. Kak yBenMuuTh KOPpO3NOHHYIO CTOMKOCTh OKCUUPOBAHHBIX U3/1ETUI?

6. Kak npoBOaUTCSI OKCUIUPOBAHUE MAarHUEBBIX CIIJIAaBOB?

Tema 5. DnexkTpoxumMuyecKas KOppo3us METaIOB

CTyneHT JOoJKeH cAaTh OTYET 110 JJabopaTopHOi paboTe, BKIIOYAONINN odopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOBI) U OTBETUTh HA KOHTPOJIBHBIC BOIIPOCHI

KoHTposibHBIE BOTIPOCHI JUIS 3aLUTHI TaOOpaTOpHOM paboThI

. UTo Ha3bIBAETCS AIEKTPOXUMHUYECKON KOPpO3Ue?

. UTo ABNsAETCSA NEPBONPUUNHON MIEKTPOXUMHUUECKON KOppo3un?

. Kakas peakuus mpotrekaet Ha KaTojie B KUCJIOM cpene?

. Kakas peakuus npoTekaeT Ha KaTozie B LIEJIIOUHOM U HEUTpaJIbHOU cpenax?

. Kakas peakuus nporekaet Ha aHoje?

. Kakue cymiectBytot BuibI Aenoisipu3anuu’?

. Kakum 006pa3oM moaroraBnmBaroT 00pasiibl K BEIIOJHEHUIO J1a00paTOpHOU paboThI?
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. Urto mpencraBiseT coboi monspusaronHas kpuBas? Kak ¢ ee moMomipio onpeaenuTh CKOPOCTh
Koppo3uu?

Tema 6. Koppo3noHHBIE THArPaMMBI.

CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAIONINN oopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBEHBIEC BOIIPOCHI

KoHTpoapHBIE BOPOCHI 17151 3aIIATHI JIAOOPATOPHON PabOTHI
1. Kakue cucteMsl B IEKTPOXUMHUH HAa3bIBaIOT PABHOBECHBIMU?
2. B xakux yCcloOBHsIX BO3HHUKAIOT HEPABHOBECHBIC (HEOOpATUMBIC) IMTOTCHITUAIBI?

3. Kax ompenenuTs 3HaYeHUE CTaHAAPTHOTO OKUCIUTEIbHO-BOCCTAHOBU-TENFHOTO MOTEHIIMANIA CHCTEMBI
1o rpaduKy 3aBUCUMOCTH ?

4. Ha ocHOBaHMHU KaKHX AAaHHBIX MOKHO CACJIAaTh BBIBO/ O IMPUPOAC U3MCPCHHBIX HOTGHLII/IaJIOB?

5. Kakue MeTasnisl B IIMPOKOM JHana3oHe KOHIEHTPAIUi COOCTBEHHBIX HOHOB UMEIOT 00paTUMBbIC
3HAYEHUS MOTEHIINAIOB?

6. Kaxkoti (hakTop Ha3pIBalOT KOHTpOIUpYyomuM (mumuTtupytomum)? Kak ero onpeaenurs?

Tema 7. Koppo3ust IByX METAJUIOB B KOHTAKTE

CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAIONINN oopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBEHBIEC BOIIPOCHI

KoHTponpHBIE BOPOCH K 3aIIUTE JTA00PATOPHOH pabOTHI.

1. B yeM cyniHOCTh MPOTEKTOPHOM 3AIMUTHI?

2. Korna nienecoobpa3Ho NpuMEHSITh MPOTEKTOPHYIO 3alTUTY?

3. Kaknmu nokazarensmu xapaktepu3yercst 3PpGeKTUBHOCTh MPOTEKTOPHOMN 3aIUThI?
4. Yro Takoe paguyc AeHCTBUs IpOTEKTOpa?

5. OT 4ero 3aBUCHUT BEJIMUMHA paJnyca ACHCTBUS POTEKTOpa?

6. [Touemy B KHCIBIX CpeaX MPOTEKTOPHAs 3aIUTa UCTIOIB3YETCSl OTPAHUYEHHO?

Tema 8. BiausiHue BHEIIHEN NOMApU3aUA HA BHYTPEHHUI
KOPPO3UOHHBIHN TOK.
CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAONINN oopMiIeHHe (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI



KoHTposibHBIE BOTIPOCHI JUIS 3aLIUTHI TaOOpaTOpHOM paboThI

1. B yeM 3akiiro4aercsi CyImHOCTb KaTOAHOM 3alUThI?

2. I'ne HaxoouT MpUMEHEHUE KaToHAasl 3amura’?

3. Kak paccuutbiBatotT 3amuTHbIN 3G GEeKT 1 K03 OUIIMEHT 3aIUTHOTO JEeHCTBUS?
4. B xakux cpenax HanOosee r3ppeKTUBHA KaToHast 3amuTa’?

5. I1pu kakoM MexXaHH3Me KOPPO3UU MOKHO PUMEHSATH KaTOAHYIO 3alUTY.

Tema 9. [TacCUBHOCTEH METAJIJIOB.

CTyneHT JOoJKeH cAaTh OTYET 110 JJabopaTopHOi paboTe, BKIIOYAONINN odopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOBI) U OTBETUTh HA KOHTPOJIHBIE BOIIPOCHI.

KoHTposibHBIE BOTIPOCHI JUIS 3aLUTHI TaOOpaTOpHOM paboThI

. Ha yeM ocHOBaHa aHOIHAs 3aILMTa BHEIITHUM HCTOYHUKOM TOKa?

. UTo Ha3bIBaIOT NaCCUBHOCTHIO MeTa/u1a? B ueM npakruyeckas 3Ha4MMOCTb TACCUBHOCTH?

. Kakymu ABII€HUAMU XapaKTEpU3yeTCsl HACTYIUICHUE TACCUBHOIO COCTOSHUA?

. Kakoii npouiecc Ha3bIBaeTCs AenaccuBanueil uiam aktuBanueit? [lepeuncnure aenaccuBaTopsl.

. OxapakTepu3yiTe OCHOBHBIE CITOCOOBI aHOTHOM 3aIUThI. YKaKUTE YCIOBHS aHOAHOM 3aIHTHI.
. I'me u B Kakux cpefax NpUMEHUMa aHOAHAs 3aInTa’?

. I300pa3ure NONHYyI0 KPUBYIO aHOAHOM MOJIAPU3ALMN U YKAKUTE XapaKTePUCTUKH NaCCUBALINU.
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. Kakue BemecTBa sSBISIIOTCS 1€TIacCUBAaTOPAMHU?

Tema 10. Mcnionb30BaHNE EMKOCTHBIX U3MEPEHUN B U3yYEHUN KOPPO3UU U 3aIIUTHI METAJIIIOB.
DneKTpoKanuUIIpHbIe SBIeHUS. J{rucKoBbBIe AnekTpoabl. Dorosnekrpudeckas noispusanus (OIIT).

CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAIONINN oopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBEHBIEC BOIIPOCHI

KoHTposibHBIE BOTIPOCHI IS 3aLUTHI TaOOpaTOpHOM paboThI

1. Ykaxkurte craguu 3JIeKTPOIHOTO Mpolecca.

2. KaKie MEeXaHU3Mbl MacCONepeHOca Bbl 3HaeTe?

3. KakoBsl ipencraBinennst HepHcTa 0 3aKOHOMEPHOCTIX KOHBEKTUBHOU MU Py3un?

4. B yeM 3akitouaeTcst He10CTaTku Moaenu 1uddysnonnoro cios. [Ipennoxennoit Hepacrom?
5. KakoBbl oTIM4mTEIbHBIE 0COOCHHOCTH BPAIIAIOIIETOCs TUCKOBOTO JIEKTpoa?

6. Kak onpenennuts NopsaoK peakliMy ¢ UCIO0Ib30BAHUEM BPAIAIOIIEr0Cs JUCKOBOTO AIEKTpoaa’?

IIpakTnyeckoe 3aaHue 1l MPAKTHYECKOH MOATOTOBKHU

Tema 5. DnexTpoxuMuyeckas KOppo3Hsi METAJIOB

CTYJIGHT JOJIKCH JJICKTPOXUMHUYCCKUMU METOAAMHU OLICHUTD 3aIIIUTHOC HeﬁCTBI/Ie I/IHFI/I6I/ITOpOB 10
INOTHOIICHHUIO K MCTaJlJIaM HJIM CIlJIaBaM (Ha YCMOTPCHHUC HpCHO)IaBaTeJ'IH), JaTb OLICHKY IMPUMCHUMOCTH
I/IHFI/I6I/ITOpa B TCX WJIKM MHBIX aIrpCCUBHBIX Cpcaax.

Tema 10. Mcnionb3oBaHne EMKOCTHBIX U3MEPEHUM B U3Y4EHUH KOPPO3UH U 3aLUThI METAJIOB.
DneKTpoKanWUIIpHbIE BIEHUA. J{MCKOBBIE A1eKTpoabl. DoTo3nekTpuueckas nomaspusanus (OOII).

CTyZneHT AOKEH OLEHUTh CTETIEeHb afcopOLUy HHTHOUTOpa CEpOBOAOPOAHON KOPPO3UHU Ha CTAJH C
MTOMOIIbIO METO/1a IIEKTPOXUMHUECKOTO UMIIEJ]aHCa.

TecrupoBanue

Tema 3. MeTonbl KOPpO3UOHHBIX UCCIIEI0BAHUM
1. IIpeanochuIKK KOPPO3UU METAILIOB.

a) TepmonuHamMHyecKasi HEYCTOWYMBOCTh METAJUIMYECKOTO COCTOSIHUS, 00YCIOBIMBAIOIIAS
CaMOIIPOU3BOJIBHBIN IIEPEXO]] B OKUCIICHHOE COCTOSTHUE.
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0) TepmoarHaMHUUYECKast yCTOMYMBOCTh METANIMYECKOTO COCTOSIHUSI OOJIBITMHCTBA YEPHBIX U IIBETHBIX
METAJIJIOB.

B) Hanuune npumeceit B UCIOJIb3yEeMbIX B IPOMBIIIJIEHHOCTH YEPHBIX U LIBETHBIX METAJIIOB.

r) OTcyTCcTBHE MIPUMECEH B UCTIOIb3YEMbIX B IPOMBILIUIEHHOCTH YEPHBIX U I[BETHBIX METAJIJIOB.

2. B yeM cylHOCTh XMMUYECKOTO MEXaHU3Ma KOPPO3UX METAJIOB?

a) OkucneHnre MeTasia ¥ BOCCTAHOBJICHHE OKHCIIUTENSI TPOUCXOAAT B OJJHOM aKTeE.
0) OxucieHue MeTaia 1 BOCCTAHOBIICHUE OKUCTUTEIS TIPOUCXOIAT B PA3HBIX aKTax.
B) Ilpouecc cknaabiBaeTcs U3 3-X IPOCTPAHCTBEHHO Pa3JeICHHBIX CTAAUI: OKUCICHHE MeTaia,
MEPETEKAHUE JIEKTPOHOB, BOCCTAHOBIICHUE OKUCIIUTEIIS.

r) I[Iponecc ckiiaapIBaeTCs U3 AHOAHOW PEAKIIMU OKUCIICHHS METaJlIa U KaTOJIHOM peakiuu
BOCCTAHOBJICHUSI OKUCIUTENS, MPOTEKAIOIINX HA PA3HBIX yYacTKaX MOBEPXHOCTH.

3. OcoOEHHOCTH IEKTPOXUMHUUYECKOTO KOPPO3UOHHOTO MPOIiecca.
a) 3aBUCUMOCThH CKOPOCTH Tpoliecca OT MOTEHIIHAIA.

0) He3aBrCHMMOCTBL CKOPOCTH TIpoliecca OT MOTCHIIHAIIA.

B) HezaBrcHMOCTB CKOPOCTH TIpoIiecca OT JaBJICHUS.

) 3aBHCUMOCTh CKOPOCTH TIpoliecca OT TeMIEpaTyphbl

4. YkaxxuTe NMpaBUIbHOE COOTHOILIEHNE PAaBHOBECHBIX MOTEHIMAIOB KOPPOAUPYIOLIEro Metaiia oMe u
OKHCIIUTENSI-AENOosIpU3aTopa Gaer.

a) pnen. > oMe 0) onmer. <oMe  B) pmen. = eMe 1) puen. <2 oMe

5. Uro sBAsieTCs IIaBHBIM OKUCIUTEIEM-ICTIONSIPU3aTOPOM ITPH KOPPO3UH METAJIIOB B HEUTPAIBHBIX
cpenax?
a) 02 6) H30+ B)H20 T1)OH-

6. Kakoe cocTostHuEe TOBEPXHOCTH METajlia CIIOCOOCTBYET 00Jiee BEICOKOW KOPPO3UOHHOM CTOWKOCTH?
a) [TonmupoBannoe. 0) ['py6o obpaboTaHHOE.
B) C HaKJIETIOM Ha MMOBEPXHOCTH. T) C YIAJEHHOHN C TTOBEPXHOCTH OKCHIHOU TIJICHKOM.

7. Kakve aHHOHBI BBI3BIBAIOT YBEIIMUEHNE CKOPOCTH KOPPO3UU METAIJIOB M3-32 UX aKTHBHPYIOIIETO
EUCTBUS?
a) Cl- (6) SO42- B)PO43- 1)S032-

8. BriOepute BHYTpEHHUE U BHEIIHUE (DAKTOPBI KOPPO3HH:

a) mpupoja MeTajuia; 0) CTPYKTypa CIlaBa; B) COCTOSIHHE MOBEPXHOCTU MeTajuia
I') BIUSHUE TUAPOAMHAMUYECKUX YCIOBUM 1) MEXaHWYECKHE HalpsKEHUS

OtBeT : 1) BHYTpEHHHUE ...., 2) BHEILIHUE. . ..

9. B kakux eMHULIAX U3MEPSETCs TTYOHMHHBIN MOKa3aTelh KOppO3uu?
a) MM/Ton

0) r/(cM2u)

B) A/cM2

r) cM3/(M24)

10. B ueM 3akitodaeTcsi BOIIOMOMETPUUYECKUIM METO U3MEPEHUS] CKOPOCTH KOPPO3UU?

a) B onpenenennu morepu Macchl 00pasIoB 3a ONpPEACICHHOE BPEMsT HAXOXKICHHUS B arpeCCUBHOM Cperie.

0) B omnpenenennn o6beMa BBIICIUBIIETOCS BOJOPO/IA 32 ONIPEACIICHHOE BPEeMsl HAXOKICHHS B
arpeccuBHOM cpene.
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B) B onpenenennn o6beMa MomIomeHHOro KHCIOPO/Ia 3a ONpeesIEHHOE BpeMsl HAXOXKICHHS B
arpecCcuBHOM cpene.

r) B BU3yanbHOM onpeneneHnuy COCTOSHUS TOBEPXHOCTH.

Tema 4. Xumuueckas Koppo3us
1. ITpu xakom 3HaueHnn AG peakius
m Me +1n/2 02 < MemOn
OyZeT MmpoTeKaTh clieBa HapaBo?
a) AG<0
6) AG>0
B) AG=0
r)AG=1

2. YKaXUTe YCIIOBHUE CIUIONIHOCTH TUIEHKH OKCHA, 00pa3yroIIerocsi Ha MOBEPXHOCTH METaJlIa.
a) Vokx / VMe > 1

0) Vok / VMe < 1

B) Vok / VMe =1

r) Vok / VMe = 0,5

3. Ykaxxkure, Ipu KakoM 3HaueHUH Vok / VMe Ha MOBEPXHOCTH MeTalljia 00pa3yeTcsl CIUTONTHAS TIJICHKA
OKCHJIA.

a) 2,09
0) 0,79
B) 0,5

r) 11,7

4. Kakoe ypaBHEHHE BbIpa)kaeT JIMHENHBIN 3aKOH pOCTa 3aIlMTHOM IJIEHKU HA MeTale?
a) h =kt + const

0) h2 =kt
B) h = klgt
r) h= ekt

5. Kakoe ypaBHeHHE BbIpaKaeT MapadOINIeCKH 3aKOH POCTa 3aIIUTHOMN TUICHKH Ha MeTajuie?
a) h2 =kt

6) h=kt

B) h = klgt

r) h =ekt

6. Kaxkoit merasnn OpicTpo Koppoaupyet B armocdepe SO2?

a) Ni

0) Cu

B) Pt

r) Au

7. Kakoli okcuj mpeobagaeT B OKadnHe, 00pa3oBaHHOM Ha kesese Boime 6000 C?
a) FeO

6) Fe203

B) Fe304

r) CO

8. Kakoro okcuma MEeHbIIIE BCETO B OKaJIMHE, 00pa3oBaHHOW Ha kenese Boiiie 6000 C?
a) Fe203



31
0) FeO
B) Fe304
r) Fe202

9. YkaxwuTe ra3, BI3bIBAIONINN 00e3yTIIepOKHBAHUE CTATH U YyTYHA.
a) CO2

0) CI2

B) N2

r) NO

10. IIpu BBeIeHNH KaKOTO COCTaBa B CTAIM OHHU CTAHOBSITCS Hanboliee )KapoCTORKUMu?
a) Cr+ Si+ Al

0) Cr

B) Cr+ Si

r) Al

Tema 5. DnexTpoxuMuyeckas KOppo3Hsi METAJIOB

1. Ykaxxute popmyny HepHera mist pacyeTa oOpaTHMOT0 IEKTPOIHOTO IMOTEHITHATIA.
a) j=jo + RT/nF In aMen+

6) m = mo + RT In aMen+
B) H30 + e =2 H2 + H20
r) AGo=-RT In Ka
2. VKaXuTe MeTall, UMEIOIINKA 00paTHUMBbIil MOTEHIMA B BOAHBIX paCTBOPAX.

a) Cu

0) Fe

B) Al

r) Mg

3. Ykaxxute MeTallj1, UMEIONNH HeOOpaTUMBIN MOTEHIIMA B BOIHBIX paCTBOpax.

a) Fe

6) Cu

B) Cd

r)Ag

4. YkaxxuTe KaToJHBINA IIPOLECC BOAOPOIHON AENOISAPU3ALIMH ITPH IEKTPOXUMUYECKON KOPPO3UU
METaJJIOB.

a) H30++e="2H2 + H20

6) O2 +2 H20 + 4e = 4 OH-

B) CuO + H20 +2e = Cu+ 2 OH-

r) R-O +4 H+ + 4e =RH2 + H20

5. VYKakuTe KaTOIHBIN MPOLECC KUCIOPOJHON NEMONISPU3ALUU IIPU dIIEKTPOXUMUYECKON KOPPO3UHU
METaJJIOB.

a) O2 +2 H20 + 4e =4 OH-

6) H30++e="2H2+ H20

B) CuO + H20 +2e = Cu+ 2 OH-

r) R-O +4 H+ + 4e =RH2 + H20

6. Ykaxxute paBUJIbHOE COOTHOLIEHHE PAaBHOBECHBIX ITOTEHIIMAIOB KOPPOAUPYIOLIETO MeTauia @Me u
OKHCIIUTENSI-AENOosIpU3aTopa Qel.

a) pzen. > eMe

0) pnemn. < oMe

B) ouer. = pMe
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r) puemn. <2 oMe
7. Oco0eHHOCTH ANEKTPOXUMHUUECKOTO KOPPO3UOHHOTO Tpoliecca.
a) 3aBUCUMOCThH CKOPOCTH Tpoliecca OT MOTEHIIHAIA.
0) He3aBuCHMMOCTBL CKOPOCTH TIpoliecca OT MOTCHIIHAIIA.
B) He3zaBHCHMOCTE CKOPOCTH TIpOIecca OT JaBIICHUS.
r) 3aBUCUMOCTb CKOPOCTH TIpoliecca OT TeMIIepaTyphbl.
8. Ha30BUTE OCHOBOIIOJIOKHUKA TEOPUH IIEKTPOXUMUUYECKOW KOPPO3HH METAJUIOB.
a) Jle ns1 Pus
0) AKUMOB
B) Posendenbn
r) ®pymkun
9. Yto sBNsIeTCS TIIaBHBIM OKHCIIUTENEM -ACTIONSIPU3aTOPOM IIPU KOPPO3UH METAJUIOB B KUCIIBIX cpefax?
a) H30+
6) 02
B) H20
r) OH-
10. Yto siBNsieTCS TIaBHBIM OKUCTUTENIEM-ICTIONIIPU3aTOPOM IIPU KOPPO3HH METAJNIOB B HEUTPaTbHBIX
cpenax?
a) 02
06) H30+
B) H20
r) OH-

4.3 IIpomexyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMEeHa

Tunosbie Bonpocsl 3a4era (IIK-1, ITK-2)
. TepMonHaMHUYeCKUE MPEATNOCHUIKA KOPPO3HUHU.
. Kimaccugukanus Koppo3nOHHBIX MPOLIECCOB.
. BuyTpenHue u BHenHuEe (haKTOphl KOPPO3UH.
. MeToabl KOpPO3UOHHBIX UCCIEAOBAHUMN.
. XUMHYECKask KOPPO3Usl.
. 'a3oBast koppo3usi. 3aKOHBI POCTA MJICHOK Ha METAJIJIax.
. MeTozp! onpeneneHus ux TONIIUHBIL.

00 3 N L LN

. @aKTOpBI, BIUAIOLINE HA TA30BYI0 KOPPO3HIO.

9. MeToznpbl 3aIlIUThI OT ra30BOM KOPPO3HH.

10. Koppo3us B HEANEKTPOJIUTAX.

11. KauecTBeHHBIE U KOJIMUECTBEHHBIE MMOKA3aTENIU KOPPO3HUHU.

Tunosble 3axanus s 3adera (IIK-1, ITK-2)
1. PaccuuTarp 3HaueHUE NMAPIUAAIBHOTO AABICHUSA KUCIOPOJA HUYKE KOTOPOTO XUMHUUYECKasi KOPPO3HUs
HUKeIA HeBo3MoXkHa, T= 298 K.
2. PaccunTarp 3Ha4€HUE NMapUHAIBHOTO AABICHUS KUCIOPOJa HUKE KOTOPOr0 XUMHUUYECKasi KOPPO3HUst
CBHHIIA HeBO3MOXkHA, T= 298K. byner 11 OKUCIISIThCA CBUHELL, €CJIH JAaBICHUE KUCIOpOAa B BO3IyXe
cocrasut 0,21 aTMm.
3. Onpenenutb MOXKET JIM MarHUH JaTh 3allIUTHYIO OKCUJIHYIO TIJICHKY, €CJIM IJIOTHOCTh MAarHUs U OKCUIA
MarHusi COOTBETCTBEHHO paBHBI 1,74 u 3,65 r/cm3.
4. YcraHoBUTE, IOATBEPKAAETCA JIM pacueToM cooTHouleHue [Innunra-beasopaca, ycTaHOBIEHHbBIN
HKCTIIEPUMEHTAIBHBIN (DAaKT CyIIeCTBOBAHMUS CIUIONIHON OKCUAHOM IJICHKH Ha amoMuaun A1203.
I[InoTHOCTH MeTaIa ¥ OKCHAA COOTBETCTBEHHO 2,7, 3,99 r/cm3.



5. Paccunrath noka3zareib U3MEHEHHs MacChl PU KOPPO3UHU allFOMUHMS B ofieyme. Pazmepst obpasma 50 x
30 x 1 MM, HauanbHas macca 4,053 1, mocie BocbMUCYTOUHOrO ucnbeitTanus - 4,0189 r. K kakoii rpymnme
KOPPO3HOHHOM CTOMKOCTH OTHOCHUTCSI aJIIOMUHUI B 3TOi cpene?

Tunosbie Bonpocskl 3k3amena (I1K-1, I1K-2)

= 0 0N ok W=

DNeKTpOXUMHUYECKask Koppo3usi. OCHOBBI TEOPUH ANEKTPOXUMUUYECKOU KOPPO3HUH.
OCOOEHHOCTH ANEKTPOXUMHUECKOTO KOPPO3ZUOHHOTO MPOIIECCa.

[Monspuzanus. [lonspuzanmoHHbIE KPUBBIE.

Jenonspuzaius u AN pU3aTOPHI.

KoH1ieHTpaimoHHas noaspu3anus.

AxTHUBanMoHHas nossgpusanus. [lepenanpsxkenue Bogoposa.

Oco0eHHOCTH MpoIiecca ¢ BOAOPOTHOM IETIONsIpU3aIiieH.

OcobeHHOoCTH TpoIiecca ¢ KUCIOPOIHOH IeNOISIpU3aIHeH.

Kopposuonnsie auarpammel IBanca. Koppo3nonusle quarpamMmmsl Barnepa-Tpayna.
0. KonTponupyrommii pakTop KOppo3uu.

TunoBble 3apanus s sxk3amena (IIK-1, ITK-2)
1. Paccunrars moteHmuan xjaopcepedpssHoro aekrpoaa B 1 mpactrope NaCl.

2. Paccuurare J/1C nenu, cocrosuieit u3 megHoro u Bogopoasoro (PH2 = 0,2 Mlla) snekrponos B
pactBope cyabdara menu (aCu2+= 1) ¢ pH=I.

3. Paccunrarh obparumsiii noteHuuan nuHka npu T= 298K B 0,1 M pactBope cynbdara nuHka.

4. YcTaHOBUTE TEPMOJUHAMUYECKYIO BOBMOKHOCTh KOPPO3HH IIUHKA C KUCIOPOJHON JAEMONSpU3AIUEN B
HelTpansHoM 0,5 M pacTBope xjopuia IMHKA, Ipy gaBieHnu kuciopoaa 0,1 arm u T= 298K.

3.Paccuurare obpatumsiii motennuan meau B 0,01-momsutbHOM BomHOM pactBope CuSO4 mpu T= 293 K.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3ager
€CKPHUIITOPHI (YPOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKa3aTeIIn
Onenka Komnereniuu Hleckp peI (P ) p (
TOCTYKCHHSI pe3YJIBTaTa)
TIK-1 AHanu3upyeT U MHTEPIPETUPYET IKCIEPUMEHTANIBHBIE PE3YJIBTATh

«3a4TCHO»
(50 - 100 6anoB)

71a00paTOPHBIX KOPPO3HOHHBIX JKCIEPUMEHTOB Ha OCHOBE 3HAHMMU
TEOPETUYECKUX 3aKOHOMEPHOCTEH IEKTPOXUMUH.

Brnaneet cuctemoil MeTooB oTOOpa MaTepualia sl TEOPETUYECKUX
3aHATUM W J1a0OpaTOpHBIX PAabOT MO M3YUYCHHUIO KOPPO3UOHHON
CTOMKOCTH METAJIJIOB.

[1K-2

JleMOHCTpUpPYEeT  CHUCTEMHbIE  3HAHHA  TEOpPUU  KOPPO3UHU
METaJUIMYECKUX  MaTepuanoB,  OCHOBHbIE  3aKOHOMEPHOCTH
MPOTEKAHUS PA3IMYHBIX BUAOB KOPPO3HUH IyTH U CpecTBa OOPHOBI €
KOPPO3HOHHBIM pa3pylIeHHEM METaNION3ACTUi.

IK-1

«HE 3a4TCHO»
(0 - 49 GannoB)

He OpPUECHTUPYETCS B 0a30BBIX BOTIPOCAxX TEOPHH
AIEKTPOXUMHUECKON KOPPO3HH METAIUTMYECKUX MAaTEPHAJIOB.

He cnocoben moaOupars mMarepuai il TCOPETHYSCKUX 3aHITHH U
abopaToOpHBIX PabOT MO HW3YYCHUIO KOPPO3MOHHOW CTOMKOCTH
METaJIIOB.

[1K-2

He 3HaeT Teoputo Koppo3uu MeTauIMYeCKUX MaTepralioB, OCHOBHBIE
3aKOHOMEPHOCTHU MPOTEKaHUsl Pa3INYHbIX BHJIOB KOPPO3HH, IMyTH U
cpencTBa 0OpbOBI ¢ KOPPO3UOHHBIM PA3PYIICHUEM METAIIOU3IEIHI.

DK3aMeH
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Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pe3yJIbTaTa)

«OTIINYHO
(85 - 100 6anoB)

IK-1

JlemMoHCTpHUpyeT TIyOOKHE U CUCTEMHbIE 3HaHUs (DyHIaMEHTaIbHBIX
XUMHUYECKHX TOHATUH, JEKalUMX B OCHOBE TEOPUU KOPPO3UOHHBIX
MIPOLIECCOB B Ta30BbIX U JKHUJIKHX 3JIEKTPOIIPOBOASIINX CPEIax;
Bnageer koHumeniueidl KOMIUIEKCHOTO  OOECIEUEHMs]  3alUThl
MaTepuaioB OT KOPPO3UHU B TOM UHCJIE MO 3IEKTPOXUMUYECKON
3aluTe BHYTPEHHEH MOBEPXHOCTH METAJUIMYECKUX KOHCTPYKLIUN
Crioco0OeH mpenIokUTh U OOOCHOBAaTh DS METONOB IPOBEACHUS
HKCHEPUMEHTA MO0 M3YyYEHHUIO0 KOPPO3UOHHON CTOMKOCTH METAIJIOB U
WX 3alUTe, MO  DJIEKTPOXMMHYECKOM  3alllUTe BHYTPEHHEH
MOBEPXHOCTU METANINYECKUX KOHCTPYKIIUH

OTBeT MNOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercs 4YeTKO, SCHO,
XOPOIIUM S3BIKOM, apPTyMEHTHPOBAHO

[K-2

JleMoHCTpUpyeT TiIyOOKME M CUCTEMHBIE 3HAHUS  TEOPHUHU
XUMUYECKOM U JJIEKTPOXUMMUYECKONM KOPPO3UH METALNINYECKUX
MaTepuajioB, OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHMs ITUX BHJIOB
KOPPO3UH MYTH U CPeACTBa OOPHOBI C KOPPO3UOHHBIM pa3pyllIeHUEM
METAJITIOU3ACIINN.

AHanM3upoBaTh MEXaHU3M KOPPO3MOHHOTO Tpolecca U OObSICHATh
pe3yNIbTaThl 1a00PaTOPHBIX KOPPO3UOHHBIX SKCIIEPUMEHTOB.
[Ipenyiaraer myTH UCCIIENOBaHUsA, IUIAH NPOBEACHUS 3KCIIEPUMEHTA
[0 DJIEKTPOXMMHMYECKOW 3aIIUTEe IMOA3EMHBIX U  IIOABOIHBIX
METAJIINYECKUX KOHCTPYKIIMM.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj M3jaraercsi 4YeTKO, SCHO,
XOPOILUM SI3BIKOM, ApTYMEHTUPOBAHO

«XOPOIIIO
(70 - 84 6amoB)

IK-1

JleMOHCTpUpYyeT  JOCTATOYHBIA  YPOBEHb 3HAHUM  OCHOBHBIX
(GbyHIaMEHTaIbHBIX MOHITHA TEOPUH B OOJACTH ANIEKTPOXUMHUH U
KOPPO3HH METAJUIOB.

Bnageer ocHoBHBIMEH ~ MeTogamMu ~ OTOOpa  MaTepuaia IS
TEOPETHUYECKUX 3aHATUA W JIAOOPATOPHBIX PabOT MO H3YYCHHIO
KOPPO3MOHHON CTOMKOCTH METAJIOB U AJIEKTPOXUMHUYECKOHN 3aINUTE
BHYTPEHHEH MOBEPXHOCTU METAINTNYECKUX KOHCTPYKIUH

OTBeT MOCTPOEH JOTMYHO, MaTepraj U3JIaraeTcsi XOPOILIUM SI3bIKOM.

[1K-2

JleMOHCTpUpYyeT  JOCTATOYHBIA  YPOBEHb  3HAHUM  OCHOBHBIX
(GbyHIaMEHTaIbHBIX MOHITHA TEOPUH B OOJACTH NIEKTPOXUMHUH U
KOPPO3HH METAJUIOB.

Crioco0eH mpoaHaIM3UPOBATh MPEUIOKEHHBIN TUIaH HCCIIEOBAHUS
M0 U3YyYECHUIO MEXaHU3Ma, KOPPO3MOHHOM CTOMKOCTH METAJUIOB, IO
ANIIEKTPOXMMHUYECKON  3alMTe€  MOA3€MHBIX W TOABOIHBIX
METaNINYECKUX KOHCTPYKIUH.

OTBeT MOCTPOEH JOTMYHO, MaTeprajl U3JIaraeTcsi XOPOILIUM SI3bIKOM.

«YAOBJICTBOPHUTCIBHO»

IK-1

JleMOHCTpHUpPYET 3HAHUE HEKOTOPHIX (YHIAMEHTAIbHBIX 3aKOHOB
o0meid W XUMHUYECKOHM TEPMOJWHAMUKH, 3aKOHOMEPHOCTEH
AIIEKTPOXUMHUH.

AHanu3upyeT NpPeUIOKEHHBIM TUIaH MCCIENOBaHUS IO H3YyYEHHUIO
MEXaHHU3Ma, KOPPO3HMOHHOW CTOWKOCTH BHYTPEHHEW IMOBEPXHOCTH
METaNINYECKUX KOHCTPYKIUH.

Bnageer otnmenpHeIMH @ MeTOAaMH  OTOOpa  Marepuana s
TEOPETHUYECKUX 3aHATUA W JIAOOPATOPHBIX PabOT MO H3YYCHHIO
KOPPO3MOHHOM CTOMKOCTH METAJIOB.

OTBeT He Bcerma JIOTUYHO BBICTPOEH, BOIMPOCHI, 3a/JaBa€MbIe
MIPETo/1aBaTesIeM, BbI3bIBAIOT 3aTPYIHEHHUS
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(50 - 69 bamnnos) TK-2 JIEeMOHCTPUPYET 3HAHME HEKOTOPHIX (YyHIAMEHTAIBHBIX 3aKOHOB
obmeil W XUMHUYECKOW TEpMOAMHAMHUKH, 3aKOHOMEPHOCTEH
IIEKTPOXHMHUH.

AHanu3upyeT NpeIoKEHHBIN IUIaH MCCIEAO0BaHUSA 10 HU3YYEHHIO
MEXaHU3Ma, KOPPO3MOHHOW CTOMKOCTH BHYTPEHHEH IIOBEPXHOCTH
METAJNINYECKUX KOHCTPYKIUH.

Bnaneer otmenbHBIMH  MeTOgaMHM  OTOOpa  Marepuana Ul
TEOPETUYECKUX 3aHATUH M JaOOpaTOpHBIX padoT MO H3YUYCHHIO
KOPPO3MOHHOM CTOMKOCTH METAJIOB.

OTBeT He Bcerna JIOTUYHO BBICTPOEH, BOINPOCHI, 3a/1aBAEMBbIE
IIPETIO/IaBaTENEM, BbI3bIBAIOT 3aTPYIHEHUS

IK-1 He opuentupyercss B  0a30BBIX TEOPETHMUECKHUX  BOMPOCAX
XUMHUYECKON TePMOAMHAMUKH, HJIEKTPOXUMHUH.

He MoxeT mnpuMEHUTh TEOpUIO [IJi1 aHajdu3a KOHKPETHOM
MPAaKTUYECKON CUTYalUH.

HenpaBuibHO OTBe4aeT Ha MOCTAaBJIEHHBIE  BOIPOCHl WU
3aTPYIHSETCS C OTBETOM

«HCYAOBJICTBOPUTCIILHO»

[IK-2
(vence 50 6a10B) He opuentupyercs B 0a30BBIX TEOPETHUYECKHX  BOMPOCAX

XUMUYECKON TEPMOIUHAMUKH, IIEKTPOXUMHUH.

He Moxer npuUMEHUTb TEOPHUIO Ul aHalIu3a KOHKPETHOMN
[IPAKTUYECKOM  CUTyalluH II0  DJJIEKTPOXUMHUYECKOM  3aluTe
MIOJ3EMHBIX U ITOABOAHBIX METAJUIMYECKUX KOHCTPYKIUN.
HenpaBuibHO  OoTBe4aeT Ha  IIOCTABIEHHBIE  BOIPOCH  WIH
3aTPyAHSETCS C OTBETOM.

5. Metoanueckue yKkazaHus JJisi 00y4al0UIUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUIUIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHMe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKxoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHuUE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM JOMOIHUTEIbHOU
TUTEPATYPBL;

- TIPYU CAMOCTOATEILHOM U3YYEHHU TEOPETUYECKONW TEMBI CAENaTh KOHCIEKT, UCIOb3YysI PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepHalibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOIKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JMUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbU MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOIl 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

- PallMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATYphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaME€HTa, SMOIMOHAJIBHOCTh, YMCHHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Hprrankosa JI.E., Burnoposuu B.U., [To3nusakos A.Il. Beenenne B Teopuio KOPPO3UU METAJLIOB : y4eO.
nocobwue 1y1s By30B. - Tam60B: U3n-Bo TT'Y, 2002. - 310 c.

2. Burnoposuu B.UM., IlpirankoBa JI.LE. KuHeTnka M MeXaHH3M OJJEKTPOAHBIX PEAKLUN B IpOLECCAX
KOPPO3HMH METAJUIOB : y4e0. mocobue ans xuMm. dak. yH-ToB. - U31. 2-e, mepepald. u gom.. - Tamb6oB: U3n-Bo
Ilepmnna P.B., 2010. - 127 c.

3. UprankoBa JI.E., Burnoposuu B.U. JlaGopaTopHBIii NPakTHKyM IO XHUMHYECKOMY COMPOTHBIIECHHUIO

MaTepHaJIOB U 3alUTe OT KOPPO3UH : yuebd. mocodbue st XuM. ¢ak. yH-TOB. - 131, 2-e, mepepald. u go1.. -
Tamb60B: M3a-o [lepmmuna P.B., 2010. - 197 c.

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Burnopouu B.W., [pirankoBa JLE. DiekTpoxuMHuueckoe M KOPPO3MOHHOE IMOBEICHUE METAIOB B
KHCJIBIX CITUPTOBBIX U BOIHO-CIIUPTOBBIX cpeaax : [MoHorpadwus]. - M.: Pannorexnuka, 2009. - 327 c.

2. Burgmoposuu B.U., Lpirankosa JLE., Ilo3nusaxo A.Il., Illens H.B. Hayunble OCHOBBI, mpakTHKa
CO3JJaHMs 1 HOMEHKJIaTypa aHTUKOPPO3MOHHBIX KOHCEPBALMOHHBIX MaTepuasoB : Y4el. mocobue i XuMm.
¢ax. yH-ToB. - Tam60B: M3n-8o TT'Y, 2001. - 192 c.

3. benornazoB C.M. DnekTpoxuMHyecKuil Bogopox u metauibl. [loBenenue, 60opbda ¢ OXpynunBaHHEM. -
Kanununrpaa: N3n-so Kannnunrpazackoro roc. ys-ta, 2004. - 320 c.

6.3 Meroauueckue pa3paboTKH:

1. Anexuna O.B., Bepsexuna H.B. W3yueHne KHHETHMKH O3JIEKTPOAHBIX MPOIECCOB  HA
noTeHuocrare-ragpBanocrare [PC-Pro : wmetox. ykasanuss Kk 7a00p. MPaKTHKyMy IO XHUMHY.
COTIPOTHUBJICHUIO MAaTEPHAJIOB U 3aIlIUTE OT KOoppo3uH. - Tam6oB: M3a-so TI'Y, 2010. - 25 c.

2. lpirankoBa JI.E. JIaGoparopHbie pabOThI IO UMIIEAAHCHOW CHEKTPOCKOMHH : y4eb. mocodue isl CTy.
xuM. ¢ak. yH-ToB. - Tam60B: NU3a-Bo [lepmmna P.B., 2008. - 32 c.

6.4 1Hble NICTOUYHUKH:

1. UHTepHeT-aHUMKIONEAUN - http://www.rubicon.com/

2. DnexkTtpoHHas Oubnuoreka couumonoruueckoro ¢akynsrera MI'Y wumenn M.B. JlomoHocoBa -
http://lib.socio.msu.ru/l/library

3. DOnexrpoHHas Bepcus «COLMOJIIOTMYECKOTO XXypHana», H3aaBaeMoro Poccuiickoil akazeMuell Hayk
Wucturyrom cormonorun PAH - www.nir.ru/socio/scipubl/socjour.htm

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 11O JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUaAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyauTOpruun Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIA M IPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM

MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuoreka Poccuiickoit akamemun  ecrectBozHanus. —  URL:
https://www.monographies.ru

2.  VYuuBepcuTeTckas OMONMOTEKa  OHJIAHH:  DJIEKTPOHHO-OMONMoTreuHas  cuctema. —  URL:
https://biblioclub.ru

3. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BaTEILHON CPEie YHUBEPCUTETA.



