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1  JTABOPATOPHAS PABOTA Ne 1
AJIEKTPOXUMHNYECKASA KOPPO3UA

Heab padorsl: 1. M3yunte mponecc 3IEKTPOXUMHYECKOW KOPPO3UU
METAJUIOB B PA3JIMYHBIX CpEHax.
2.0OCBOUTh COCTAaBJICHUE CXEMbI JJEKTPOXUMHUYECKOU
KOPpPO3UHU METAJIJIOB.

Oob6opynoBanue. MaTepuaJibl

. Keneso nmyxeHoe.

. ’Kene3o naTryHupOBaHHOE.

. I'BO311 )Kene3HbIe.

. OnIJIKY 9yTyHHBIE.

. [IlmacTuHa nuHKOBas.

. IIpoBonoka meaHas.

PactBop rexcarmanodeppara (1) kamus Kz[Fe(CN)e] ¢ koHIeHTpanu-

eit w(Ks[Fe(CN)g]) = 1,0%.

8. PactBop cepnoii xucinorel H,SO, ¢ xonnentpammein C(H,SO,) =
0,01 mob/mm°.

9. PactBop xsopuna Hatpus NaCl ¢ konnentparueit w(NaCl) = 3,0%.

10. PactBop cymbdara menu CuSQO,4 ¢ korneHTpanmeit o(CuSO,) = 3,0%.

11. PactBop ypotpormna (CH;)eN4 ¢ konmenTpanmeit o((CH,)sN,) = 1,0%.

12. Komnba wiockoxouHast S50 oM.

13. TpyOka razooTBoOHAaS,.

14. CreknstHHas TpyOka guamerpom 1 cM, cOrHyTasi o yriioM 90°,

15. IIpoOupku, BOpOHKA.

X0/l PABOTBI

~N oo wWwN R

1 Koppo3us MeTHO-IIUHKOBBIX MJIACTHHOK

1.1 B CTeKISIHHYIO COTHYTYIO IO/ IPSIMBIM YTJIOM TpYyOKY HajielTe pac-
TBOp cepHoit kucnotsl H,SO, ¢ konnenTparueit C(H,SO,4) = 0,01 MOJIB/IM® JTO
cepearHbl TPYOKH. B 01HO KoIeHO TpyOKH OITyCTHUTE ITMHKOBYIO IOJIOCKY, B
APYTYIO — MEHYIO MPOBOJIOKY TakK, YTOObI OHM HE CONMPUKACAIUCH. 3a(hUKCH-
pYUTE BBIIEIICHWE Ta3a B KOJEHE C LMHKOBOM IUIACTUHKOM. Bu3yalibHbIE
HaOmroeHus 3aHecuTe B rpady «BoiBoasl. Habmroaenus»(Tabmura 1.1).



1.2 Cnyctute MeIHYIO MPOBOJIOKY TIIyOXK€ B PacTBOP CEPHOM KHC-
JIOTHl 10 COMPUKOCHOBEHHUSI C IIMHKOBOM MJIACTUHOU. 3a)UKCUPYUTE BBI-
JeIeHNe ra3a B 000MX KoOJIeHaX. Bu3yayibHbIe HAOMIOJECHUS 3aHECUTE B
rpady «BsiBonbl. Habmrogenus».

1.3 OO0bscHuTe mpoucxoiiamue mporecchl. B rpade «YpaBHeHue
AIEKTPOXUMHYECKON PEaKIIMu» COCTABBTE CXEMBbI JJICKTPOXUMHYCCKOMN
KOPPO3UHU METAUIOB C YKa3aHUEM KaTOJHOTO U aHOJHOTO MPOIIECCOB.

2 Koppo3usi 4yryHHBIX ONIJIOK

2.1 B m10CcKOOHHYIO KOJIOY eMKOCThIO S50 cm® momecrure 1 1 YyTyH-
HBIX ommiiok. CMmounTe ux pactBopoM xjopuaa Harpus NaCl ¢ konien-
tpamueir ®(NaCl) = 3,0%. KoaOy mioTHo 3akpoiTe IpoOKOii ¢ BCTaBIICH-
HOM B HEE ra300TBOJHON CTEKIISIHHOM TpyOKOM, BaXIbl M30THYTOW O]
OpsIMBbIM YIJI0M (pUCYHOK 1.1).

(&) =

Pucynoxk 1.1 — Cxema ycmanosku koppo3uu

2.2 Btopoiil koHell TpyOKku omycTuTe B MpoOupKy ¢ Boaon. Yepes 10
MUHYT HaOJIFOJIaTe MOIbEM BOJIbI B TPYOKE 3a CUET CO3JaHUsI HEKOTOPOIO
paspexeHusi B Koyibe, a Takke M3MEHEHHWE OKPACKU YYTYHHBIX OIUJIOK.
Busyanbnbie HaOmr01eHNns 3aHecuTe B Tpady «BeiBoabsl. HabmoneHus».

2.3 OObsicHuTe mpoucxoisiaiie Tmporecchl. B rpade «YpaBHeHue
AIEKTPOXUMHUYECCKON pPEaKIIMN» COCTAaBBTE CXEMBI JJICKTPOXUMHYCCKOMN
KOPPO3UHU YYTYHHBIX OMHUJIOK C yKa3aHWEeM KaTOJHOTO M aHOJHOTO IPO-
LIECCOB.



3 H3ydeHue 3aMeniuTesieil KOPpPoO3UU — HHTHOMTOPOB

3.1 B aBe mpoOUpKH MOMECTUTE IO OJHOMY 3aUMIICHHOMY HaXKIa4HOMN
OyMaroil OT OKCHJIHOM IUICHKH KEJIE3HOMY T'BO3/10. B KaxIyto mpoOupky
HalleliTe 1o 4-5 cM® pactBopa cepHoil kuciaotrel H,SO,4 ¢ KOHILIEHTpanuei
C(H,S0,) = 0,01 mos/am>; npubassTe no 2 Karum pactsopa Ks[Fe(CN)g].

3.2 B oany u3 nmpobupok q06aBbTe 3-5 Kameilb pacTBOpa ypOTpPOIIMHA
(CHy)gN4 ¢ xornenTpanuein w((CH)eN4) = 1,0% B xauecTBe HHTHOUTOpA.
OcraBbTe poOupku Ha 10 MUHYT.

3.3 Busyanbable HaOmr0aeHUs 3aHecuTe B rpady «BbeiBoasl. Habiro-
neHusi». OObsSICHUTE Mpoucxojsiiue mnpouecchl. B rpade «YpaBHeHue
ANEKTPOXUMHUUYECKOW PEAKIMU» COCTABBTE CXEMBI 3JIEKTPOXHUMHUYECKOUN
KOPPO3UH KeJie3a ¢ YKa3aHUEM KaTOJHOTO U aHOJTHOT'O TIPOIIECCOB.

3.4 CpaBHHUTE CKOPOCTh DJCKTPOXHMHYECKON KOPPO3HH JKejle3a B
obenx nmpobupkax. BeiBojabl 3anecute B rpady «BriBoasl. HaGmonenusy.

4  Koppo3us xeJjie3a JyKeHOro

4.1 Ha nnacTuHy Jy>KEHOTO KeJie3a HAHECUTE HECKOJIbKO CBEXKHX 11a-
panuH HoxoM. [lmactuHy nmomecture B ctakad Ha 10 MUHYT C pacTBOpOM
xsopuna Hatpust NaCl ¢ konnenTpanueii o(NaCl) = 3,0%.

4.2 B crakaH 100aBbTE€ HECKOJIBKO Karejb pacTBOpa rekcauanodep-
pata (1) xamus Ks[Fe(CN)¢]. 3adukcupyiite Haauane B pacCTBOpE MOHOB
Fe®*, 0 ueM CBUIIETEIBCTBYET MOSBICHIE OCAKa TYPHOYILICBOH CHHIL. Bu-
3yaJbpHble HaOmoaeHus 3anecure B rpady «BeiBoasl. Habmonenus».

4.3 B rpade «YpaBHEHHE DIECKTPOXUMHUYECKONU PEAKIIMN» COCTABHTE
CXEMBI JIEKTPOXUMHUUECKON KOPPO3UU JTYKEHOTO Kejle3a C yKa3aHUEM Ka-
TOJHOTO ¥ aHOJTHOTO MPOIIECCOB

4.4 YxaxxuTe TUIl TOKPBITUS — AHOJAHOE WJIM KaTOJIHOE.

5 Koppo3us xejie3a JIJATYHUPOBAHHOTO

5.1 Ha mmactTuHy JnaTyHUPOBAHHOTO JKEJIE3a HAHECUTE HECKOJIBKO
CBEXKHUX IapanvH HOKoM. [lmacTuHy momectute B ctakaH Ha 10 MUHYT C
pactBopom xsopuaa Hatpust NaCl ¢ konnentparueit w(NaCl) = 3,0%.

5.2 B crakan no06aBbTe HECKOJIBKO Kalejlb pacTBOpa rekcamnuaHodep-
pata (I11) xamus K3[Fe(CN)g]. BusyanbHbie HaOMI0ICHNUS 3aHECUTE B T'pa-
by «BpiBonbl. HabmoaeHus».



5.3 B rpade «YpaBHEeHUE 3IEKTPOXUMHUUYECKONU PEAKIIMN» COCTABHTE
CXEMBI 3JIEKTPOXUMHUYECKON KOPPO3HH JIYKEHOTO JKEJIe3a C YKa3aHUEM Ka-
TOAHOTO U aHOJTHOT'O IIPOLIECCOB

5.4 Ykaxurte TUI MOKPBITUSI — AHOTHOE WJIM KaTOTHOE.

Tabnuya 1.1 — IxcnepumenmanvHvie OaHHbLE

Koppo3uonnast | YpaBHEeHHE 2IEKTPOXUMHUUYECKOMN pe- BbIBOJIBL.
CUCTEMA aKINU HaOnronenus




2  JIABOPATOPHAS PABOTA Ne 2

W3YUYEHUE BJIUAHUSI COCTABA KOPPO3UMOHHOM CPEJIbI
HA CKOPOCTb KOPPO3UHN

Heab paborbl: M3yueHue BIUSHUS PA3IUYHBIX 100aBOK K KOPPO3UOHHOM
Cpede Ha CKOPOCTh KOPPO3UHU.

Oo0opynoBanue. MaTtepuaJibl

1. Becol Texunueckue BJIKT — 500.
2. Kucnora comsmast io TOCT 3118 — 77 ¢ koruentpatmeit C(HCI) = 2 moms/mmv’,
3. O6pa3siel 100aBOK:
- kap6onat ammonust (NH4),COz; o 'OCT 3770 — 75;
- ypotponuH (CH;)Ny;
- autput Hatpust NaNO, TY 6-09-590-75;
- moueBnHa N,H,CO o I'OCT 6691 — 53;
- tuomoueBnHa N,H,CS mo 'OCT 6344 — 73.
4, Uccnemyembie 00pasiibl METAJIIOB:
- CcTalb 3;
- AJIIFOMUAHUM.
bropetku emkoctsio 100 oM.
CTakaHbl XUMHYECKHE eMKOCTBI0 500 cM°.
CTakaHbl XUMHYECKHE eMKOCTBI0 200 cM°.
bymara HaxnauHas (KpyITHO3EpHUCTAs ).
. I'pyua pe3unoBasi.
10 CKISIHKA eMKOCTBIO 50 cM°,
11. IIpoOku ¢ ra300TBOJAHBIMU TPYOKaMH.
12. Mumaap meprsiii 100 o,
13. Jluneiika u3mepuTeabHasl.

© oo ~No O

XO/Jd PABOTHI

1 IToaroroBka MeTa/LIMYeCKHX 00pa3moB K padore

1.1 TMonyuuts nBa 00pa3iia MeTaiia (ATFOMUHUS VI CTallb 3) y TIpe-
nojaBaTels.

1.2 TmaTteapbHO 3a4UCTUTh MOBEPXHOCTHU KaXXJA0T0o oOpaslia Haxgay-
HOU Oymaroi.



1.3 M3meputh miomanas o0pa3lioB JUHEHKOW. Pe3ynbTaTel m3mepe-
HUM 3aHeCTH B TaOmuIy 2.1.

2 IlpuroroB/jieHHe KOPPO3UOHHO Cpeabl

B naHHO#1 1abopaTopHOM paboTe MCCIASAYIOTCS KOPPO3HOHHBIE Cpe-
IIbl CJIEAYIOLIETO COCTABA:

—PacTBOp COIBIHOI KHCIOTHI ¢ Kortentparpeit C(HCI) =2 moms/my’.
—PactBop xap6onaTta ammonust (NH,4),CO3 B cosiHOI KHCIIOTE ¢ Mac-
copoii goiuei w((NH,4),CO3) = 10%.
—PactBop Hutputa Hatpus NaNO, B coisHON KHCIOTE€ C MacCcOBOM
noneit ®(NaNO,) = 10%.
—PactBop ypotponuna (CH;)N4 B cONIIHOM KHCIOTE ¢ MacCoBOH J0-
neit ®((CH»)N,) = 10%.
—PactBop moueBunbl N,H,CO B cosgHOM KHCIOTE ¢ MacCOBOM JI0JIEH
®(N,H4CO) = 1,0%.
—PacTtBOp THMOMOYEBMHBI B COJSAHOM KHCJIOTE C MAaCCOBOU JOJEU

OJ(N2H4CO) - 1,0
2.1 IlpuroroBJieHue pacTBOpPa KApOOHATA AMMOHUSI B COJISTHOM KUCJIOTE

2.1.1 Ha texnudeckux Becax B3BecuTh 0,5 r kapOoHaTa aMMOHUS
(NH4),COs.

2.1.2 MepubM mwmHApOoM ot™MepuTh 100 cM® COIISIHOM KHCIOTBI KOH-
nenrpanueii C(HCI) =2 MOJIB/IM". [TepeHecTr KUCIIOTY B XUMUYECKAN CTaKaH
eMKocTbi0 200 cM® 1 pacTBOPUTH B HeW HaBeCKy kapOoHata ammonwus. [Tomy-
YEHHBIN PacTBOP AOJDKEH HMeTh MaccoBYIO 0J1r0 M((NH4),CO3) = 5%.

2.2 TlpuroroBjieHHE PACTBOPA HUTPUTA HATPHS B COJISIHOM KHUCJIOTE

2.2.1 Ha Texunueckux Becax B3BecuTh 0,1 r HuTpuTa HaTpus NaNO..

2.2.2 MepHBIM IIIHHAPOM OTMEepHTh 100 CM° CONISSHOH KHCIOTSHI
kounuenTparyeil C(HCI) = 2 mons/mv°. [lepeHecTr KHCIOTy B XUMUYECKH
crakaH eMKocTbio 200 cM® 1 pPacTBOPUTH B HEW HABECKY HUTPUTA HATPUS.
[Tosry4eHHBIN pacTBOP JOJIKEH UMETh MaccoByro om0 o(NaNO,) = 5%.

2.3 IlpuroroBjieHHe PAacTBOPa YPOTPONMHA B COJISIHOM KUCJI0TE

2.3.1 Ha Texnuueckux Becax B3Becuth 0,1 T ypoTpomnuHa.
3 .
2.3.2 MepubiM mmHAPOM OTMEpUTh 100 cM™ COJIIHOW KHUCIOTHI
o 3 o
kouuentpanueit C(HCI) = 2 mons/nm”. IlepeHecTy KUCIOTY B XMMHYECKUH



3 o
cTakaH eMKOCTbi0 200 CM™ M pacTBOPHUTH B HEM HABECKY ypoTponuHa. Ilo-
JyYEHHBIA PacTBOP AOJKEH UMeTh MaccoByio 100 ®((CH,)N,) = 5%.

2.4 TlpuroroB/jieHHe PACTBOPAa MOYEBHHBI B COJITHOM KHCJI0TE

2.4.1 Ha texnndeckux Becax B3BecUTh 0,2 I MOYEBHHEL.

2.4.2 MepHbiM mWIMHAPOM oTMeputh 100 cM® COJSIHOM KHCIIOTHI
konuerTpaureii C(HCI) = 2 mons/nm’. TlepeHecTH KUCIOTY B XMMHYC-
ckuil crakan eMkocTsio 200 cM® 1 pPacTBOPUTH B HEW HABECKY MOYEBHHBI.
[TonyyeHHBIN pacTBOp OOKEH MMeTh MaccoByro goimo ®(N,H,CO) =
1,0%.

2.5 IlpuroroBjieHue PAacTBOPAa THOMOYEBHHBI B COJISIHON KUCI0TE

2.5.1 Ha rexnnyecknx Becax B3BecuTh 0,2 T THOMOUYEBHHBI.

2.5.2 MepHbiM mmuHIpoM ot™MepuTh 100 cM® COJSIHON KHCIIOTBI KOH-
nentparpeii C(HCI) =2 MoIB/ M’ [TepeHecTr KMCIIOTY B XUMUYECKUIN CTaKaH
eMKoCTbE0 200 CM° ¥ PaCTBOPHTH B Heil HABECKY TMMOUYCBUHBL [10JTydeHHBI
pacTBoOp JoKeH mMeTh MaccoByto oo o(N,H,CO) = 1,0%.

3 TloaroroBka Koppo3uMeTpa K padore

3.1 3akpenuth OIOPETKY B JIAMKE MITATHBA KPAHOM BBEPX.

3.2 B xuMuueckuii cTakaH eMKOCTBI0 500 cM® 3aluTh BOJly 0 YpOB-
Hs1 2/3 BBICOTHI CTaKaHa.

3.3 IloMecTuth CTEKISIHHYIO TPYOKY (6) ¢ pe3smHOBOI TpyOKoii (5) u
npoOKoi (4) B XUMUUYECKUN cTakaH(pUCYHOK 2.1).

3.4 Ha u30ornyThlii KOHEll CTEKJISTHHON TpyOku (6) HameTh OropeTky 9
U 3aKpenuTh ee B Janke mrartusa (10).

3.5 TloBepHyTh KpaH (11) B monoxkenue (13) «OTKpITO» (PUCYHOK 2.1).

3.6 Hanerb pe3nHOBYIO Ipyllly Ha CTEKJISIHHBIN KoHel] OropeTku (14).
C nomouipio TpyIIy NOJHATh YPOBEHb BOABI B OIOpETKE MPUMEPHO JI0 Jie-
JieHust 35 e,

3.7 TloBepHyTh KpaH OFOPETKH B MOJIOAKEHUE 12 «3aKpbITO» (PUCYHOK 2.1).

3.8 MeanenubiM noBopotoM kpaHa (11) ycTaHOBUTH YpOBEHBb BOJbI
[0 HIDKHEMY MeHHUCKY Ha aeserne V™' (H,0) — 30 cm>. 3akpbiTh KpaH M0-
BOPOTOM B TMOJIOKEHHUE 12 «3aKpbITO» (pUCYHOK 2.1).

3.9 HccnenoBanus MpoBOJAAT HA ABYX OJMHAKOBBIX METAJUIMYECKHX
oOpas1ax B IByX KOPPO3UOHHBIX Cpeax:

a) pacTBOp COJITHOM KHCIOTHI ¢ KoHreHnTpanueit C(HCI) =2 MOJTB/TIMC



0) pactBOp cosstHOM KKCI0ThI ¢ KoHteHTpareir C(HCI) = 2 MOJTB/TIMC
C 100aBJICHHEM MHTMOWUTOpA MIIK aKTUBATOPA.
3.10 TITomectuth nccrexyemsiii oopaser (1) B ckistHKy (2) (pucyHok 2.1).
3.11 B cknsaHKy (2) ¢ ucciemyeMbIM 00pas3lioM 3aliiTh KOPPO3HOH-
HYIO CPEIy A0 YPOBHS 2/3 OT BBICOTHI CKIISTHKH.
3.12 [In10THO 3aKphITh CKJISHKY MPOOKON € ra300TBOAHON TpyOKoOii
(pucynok 2.1). [IpoBepuTh cOeMHEHHE CKISHKUA C UCCIEAYEMBbIM 00pa3-
IIOM C DBIHOMETPOM.

4  H3MepeHHe CKOPOCTH KOPPO3UHU

4.1 M3meputh TEMIEpaTypy OKpyKarouied cpeabl. Pe3ynbTaT 3aHe-
CTHU B Tabnuity 2.1.

4.2 3aduxcupoBaTh BpeMs Hayaja MpoIecca KOPPO3uu U HadaIbHBIH
ypoBeHb Boab! B Groperke V*'(H,0) = 30 cm®. Pesyusrar 3anectu B TaG-
iy 2.1.

4.3 dukcupoBaTh usmMeHeHnue oobema Boabl Vi(H,O) B Oroperke ue-
pe3 kaxnapie 10 munyT, B TeueHue 60 muHyT. Pe3ynpraTel usmepenuu 3a-
HeCTH B Tabmuity 2.1.

4.4 Tlo OKOHYaHUM SKCIIEPUMEHTA COCIUHUTH 00bEM OIOPETKH C aT-
Mocdepoit moBopoToM Kpana (9) B nonoxenue (13) (pucynok 2.1). Ilpu
ATOM BOJIa U3 OIOPETKH MEePETeKaeT B XUMUUECKUN CTaKaH.

4.5 BropeTky 0cBOOOJIUTH U3 JIAIIKU IITATUBA, IPOMBITh. HucTyto Oto-
PETKY 3aKpEnuTh B JIANKe ITaTUBA.

4.6 OTcoenuHUTh MPOOKY C TA300TBOJAHOM TPYOKOM OT CKIISTHKH.

4.7 KoppOo3uOHHYIO Cpey U3 CKIISIHKH CIUTh B CIUB JIsl HEOPTaHU-
YECKHX BEILIECTB.

4.8 IlycTyto CKISHKY ¢ 00pa31oM MIPOMBITH BOJIOM.

4.9 U3Bneus TpyOKy (6) U3 XMMUYECKOTO CTaKaHa.

4.10 TIpoMBITh XMMUYECKHI CTaKaH BOJIOH.

5 OO0padoTKa IKCIEPUMEHTAIbHBIX TaHHBIX

5.1 IlpuBect 00BEM BBIJICIMBIIETOCS IIPU KOPPO3UM BOJOPOIA
Vo(H,) x cranmapTHBIM yCITOBHUSM 110 (hOpMYyIIE:

P-V(H,) T
P,-T

Vo(Hy) = , (2.1)



rae P = Py = 1,013:10° Ta; Ty = 273K; T — TEMIIEPATypa OKPYKaKOIIEeH
cpensl o tepmomerpy, K; V(H,) = V' (HCI) — V**"(HCI) — 00bem Bhize-
JMBIIIETOCS BOJAOPO/a IO OIOpEeTKe, M,

5.2 PaccumTtath 00BeMHBIN TTOKa3aTelb KOppo3uu K, mo ¢popmyie:

Koq =) 22)
rae Ko — 00beMHbIil oKasaTens kopposun, M>/(M>4); Vo(H,) — mpuse-
JICHHBII K CTAHJAPTHBIM YCIOBUSIM 00BEM BBLICIMBIIEIOCS BOLOPOIA, M;
S — o0mast Tuomaap MOBEPXHOCTH 00pasIa, M5 T— BpeMs KOPPO3HH, Y.

5.3 TlocTponTh KHHETHYECKHE KPUBBIC KOPPO3HH HCCICTYEMBIX 00-
pa3loB METAJNIOB B COJISTHOM KHCIIOTe B KoopauHaTax: Vo(Hy) = f(T).

6 BbIBOAbI

6.1 CpaBHUTH CKOPOCTh KOPPO3UM HCCIEIYyEeMBbIX OOpasIoB B pas-
JUYHBIX KOPPO3UOHHBIX Cpeiax.

Tabnuyal.l — SxcnepumenmanvHvie OaHHbLE

Cpena Nel Cpena No2
JIunelinbie pazmepbl fimna
[Tuprna
oOpasiia, M
Bricora

OG1Iast MIOMIA (b TOBEPXHOCTH S, M°
Temnepatypa okpyxaromen cpensl T, K
YpoBeHb BO/IBI B OIOPETKE

V*(H,0)

V1(H,0) uepe3 10 MunyT
V,(H,0) uepe3 20 MunyT
V3(H,0) uepe3 30 MunyT
V,4(H,0) uepe3 40 MunyT
V5(H,0) uepe3 50 MunyT
Vou(H20) gepes 60 munyT




Bun A

oA

10
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PN .
2

3.

1 — obpaszey; 2 — cxnanka emxkocmoio 50 cm™; 3 — Koppo3uorHas cpeda, 4 —

npobKa ¢ 2a300me00HOU MpyOKOU, 5 — pe3unosas mpyoxka, 6 — cmexisan-
3.

Has mpyoka, 7 — eooa,; 8 — cmaxan emxocmuio 500 cm™; 9 — bropemxa em-
3. : :

kocmoto 100 cm”; 10 — zaorcum, wmamus, 11 — kpawn, 12 — nonoscenue

Kpana «3axpvimoy, 13 — nonooicenue kpana «omxpvimoy, 14 — cmexnsn-

HbllL KOHeYy O1opemKu

Pucynok 2.1 — Cxema 6000pooHo20 Koppo3umempa



3  JABOPATOPHAS PABOTA Ne 3

U3YUYEHUE KUHETUKHA KOPPO3UHN OBLEMHBIM
METOJI0OM

Heab padorbi: HM3yyeHne BIUSHUAS OPUPOALI METALUIA HA CKOPOCTh
KOPPO3HUHU B KHUCIOM KOPPO3UOHHOM CpeETIE.

OobopynoBanue. MaTepuaJbl

1. Becwl anamutunueckue BJIK — 200;
2.Kucnora constaas mo I'OCT 7518 — 75, C(HCI) =2 MOJIB/AM ;
3. O0pa31isl METAIIOB:
— xkene3o, Ct 3, X18H10T, P18, dexpann;
— Mejb, JIaTyHb, OpOH3a;
— IHHK;
— AJIOMUHUM.
4. bropetku emkocTbio 100 oM’;
5. Boponku crexisiHabIe & 9 cM;
6. CTakaHbl XUMUYECKIE EMKOCTBIO 500 cM®;
/. Haxnaunas Oymara (KpylHO3EpHHCTas);
8. brokcel & 4,5 cwM;
9.1 pymra pe3uHoBas;
10.JIunelika u3MepuTeNIbHAS.

XO/Jd PABOTHI

1 TIloaroroBka MeTaJJIMYECKHX 00pa3loB K padoTe

1.1 TlomyuuTs nBa 00pa3ua (YMCTOro METajula U ero CiiaBa Io 3aja-
HUIO TIPENOAaBaTEIs).

1.2 TmatenbHO 3a4MCTUTH TMOBEPXHOCTH KaXJOTO obOpasia Haxmaad-
HOM OyMaroii.

1.3 W3zmeputh miomnaabr MOBEPXHOCTH KaXJA0ro oOpasia ¢ MOMOIIBIO
U3MEPUTENbHOU JIMHENKU. Pe3ynbTaThl 3aHeCTH B TabuIry 3.1.

1.4 3auurmienHpie 00pa3ilbl B3BECUTh HA aHATMTUYECKUX Becax. Maccy
00pa31ioB 3aHecTH B Tabnuiry 3.1.

2 IloaroroBka BOJAOPOJAHOI0 KOPPO3UMEHTPA K padoTe

2.1 TToMecTUTh KaXabIi UCCIIeIyeMbIi 0Opasel] B 0tokc I 4,5 cMm.



2.2 TlomecTuTh OIOKC C MCCIENYEeMbIM 00pa3lloM B XUMHYECKHI CTa-
KaH eMKOCTBIO 500 cM”.

2.3 HakpsITh OIOKC C 00pa3IioM CTEKISTHHOW BOPOHKOH J 9 cM.

2.4 Hanerb KOHEI] IEpeBEPHYTOM OIOPETKU HA OTTAHYTBHINH KOHEIl BO-
POHKH (J10 ynopa). 3aKpenuTh OIOPETKY B JIAaNKE IITaTUBA.

2.5 CoenuHUTH OIOPETKY ¢ aTMOC(Eepoii MOBOPOTOM KpaHa OIOPETKHU B
nosnoxxenuel2 (pucynok 3.1).

2.6 3amoJIHUTh XWMHYECKUN CTaKaH PacTBOPOM COJISHOW KHUCIIOTHI
CHCI) =2 MOJIB/IM°, HEe IOBOLS 00beM pacTBOpa COJISTHOM KUCJIOTHI A0
BEPXHETO Kpasi CTakaHa MPUMEPHO Ha 1 cwm.

BHUMAHMUE! Ilpu 3anonHEHUM CTakaHa COJITHOM KHUCIOTOU

CJICIUTh 32 MEJICHHBIM (0€3 CKauKOB) 3alOJIHEHNEM KHUCIOTOU OrOKCca

C UccyieayeMbIM 00pa3iom!

2.7 HajmeTp pe3WHOBYIO Tpylly Ha CTEKJISAHHBIA KoHel OropeTku. C
MOMOIIbIO TPYIIN MOJHATh YPOBEHb KHCJIOTHI B OIOPETKE MPUMEPHO [0
nerneHnst 30 e,

2.8 TloBepHyTh KpaH OropeTku B nojioxenue 11 (pucynok 3.1).

2.9 OTcoeauHuTh IPyIry OT OIOPETKH.

2.10 MenynenusiM MoBOpOTOM KpaHa 9 (pucyHok 3.1) ycTaHOBUTH
YPOBEHDb KHMCJIOTHI 110 HIDKHEMY MeHMCKY Ha faenenue V' (HCI) = 20 o,
3aKkpbITh KpaH MMOBOPOTOM B MoJjioxkeHue 11 (pucyHok 3.1).

3 H3MepeHHMe CKOPOCTH KOPPO3UHU

3.1 Uzmeputh Temmeparypy oKpyxaroiiei cpenbl. Pe3ynbrar 3aHectu
B TaOiuity 3.1.

3.2 3adukcupoBarh BpeMsi Hadaia MpoIiecca KOPPO3uH M HAYaTIbHBINA YpO-
BEHB KUCIIOTHI B Gropetke VP (HCI) = 20 em®, Pesyiibrar 3aHectu B tabumty 3.1.

3.3 ®ukcupoBath u3Menenne oobema kuciothl Vi(HCI) B Groperke
yepe3 kKaxabie 10 MunyT, B TeueHue 60 MuHyT. Pe3ynbraTel u3mMepeHui
3aHecTH B Tabnuiry 3.1.

3.4 Ilo oKOHYaHWHU SKCIIEPUMEHTA COCAUHUTHL 00BEeM OIOPETKH C aT-
Moc(depoil ToBOPOTOM KpaHa B nojoxkeHue 12 (pucynok 3.1). I[Ipu stom
KHCJIOTA U3 OIOPETKU MEPETEKAeT B XUMHUECKUM CTaKaH.

3.5 bropeTky 0cBOOOIUTH W3 JIANKHU IITATHBA, POMBITH BOJOIPOBO/I-
HOM, a 3aTeM JUCTUJUIMPOBAHHOW BOJIOM. UHCTYyI0 OHOPETKY 3aKpEenuTh B
JIaTnKe IITaTUBA.



Bum A

1 — obpaszey, 2 — 61wk, 3 - 6opouka, 4 — bropemka; 5 — cmakan, 6 - pac-
meop cosiHoU Kuciomoul, 7 - wkaia, 8 — 3axncum; 9 — kpan, 10 — Hocuk
oropemku, 11 — nonoodicenue Kpana «3axpvimoy, 12 — nonoscenue kpana
«OMKPBLIMON»

Pucynok 3.1 — Cxema 6000pooHo20 Koppo3umempa

3.6 BbIHYTh BOPOHKY M3 CTaKaHa U MOMECTUTh €€ B CKJISHKY C COJIf-
HOM KHCIOTOM.OCTOPOKHO NEPETUTH KUCIOTY U3 XMMHYECKOTO CTaKaHa B
CKJISIHKY C COJISIHOM KHMCJIOTOH, MpuaepuBas Orokc!

3.7 Jloctath ucciaeayeMblii MeTaUTMIeCKuii oOpa3zen u3 Orokca. [Ipo-
MBITh €T0 MOJ CTPYEH BOIAONPOBOIHOW BOJABL. TIIATENBHO BBICYLIUTH C
OMOIILI0 (DHIBTPOBAILHONM OyMaru. B3BecuTh Maccy cyxoro oOpasia



MOCJI€ KOPPO3UHU Ha aHAIUTHYECKUX BecaxX. Pe3ynbTaT B3BENIMBAHUS 3aHE-
cTu B Tabauiy 3.1.

3.8 TuraTtenbHO MPOMBITH OIOKC, BOPOHKY U XMUMHYECKUN CTaKkaH BO-
JIONIPOBOJHOM, & 3aT€M JUCTWLLIMPOBAHHOW BOJIOM.

4  OOpaboTka pe3yJibTATOB
4.1 Tlo pe3ynbraTam B3BEHIMBAHUS METAIIMYECKUX OOpa3IoB pac-
CUMTATh BECOBOM MOKa3zaTeab Kopposuu K., o dhopmyiie:
_Mp—My
eec ~ S.r
rae K. — BECOBOM moka3arenp KOpPpO3uH, F/(Mz"-l) ; My — Macca oOpasua

70 KOpPpO3HuH, KI; m; — Macca oOpaslia mocjiae KOppo3uu, Kr; S — oOrias
2
TUIOIIAh TIOBEPXHOCTH o0pasia, M~; T — BpeMsi KOppO3uH, U,

K , (3.1)

4.2 TlpuBect 00BEM BBIJACIMBIICIOCS MPU KOPPO3UH BOJOPOJA

Vo(H>) K cTaHmapTHBIM YCIOBUSM 110 (hopmyie:

P-V(H,)-T
Vo(Hy) = 2o, (52)
rae P = Py = 1,013-10° ITa; Tp = 273K; T — TEMIIEpaTypa OKPYKaroLIEen

cpensl o tepmomerpy, K; V(H,) = VY (HCI) — V***(HCI) — 06nem Bhize-
JIMBIIIETOCS] BOZOPOZA IO GIOPETKE, M.

4.3 Paccunurtath 00beMHBIN MTOKa3aTeNnb Koppo3uu K, mo hopmysie:

0 y
© St

. 3, 2
rae K, — 00beMHBIN noka3arenh koppo3un, M /(M 4); Vo(H,) — npuBenen-

HBIH K CTAHIAPTHBIM YCJIOBHSM OOBEM BBLIEIMBIIEIOCS BOLOPOad, M, S —
00111251 TIJI0IIA b TTIOBEPXHOCTH 00pa3slia, M T — BpeMs KOPPO3HH, Y.

4.4 TlocTpouTh KMHETHYECKHUE KPHUBBIE KOPPO3HHM HCCIEAYyEMBIX 00-
pas3IioB METAIOB B COJISTHOM KHCIIOTE B KoopauHaTax: Vo(Hy) = f(T).

5 BsIBoabI

5.1 CpaBHUTH KOPPO3UOHHYIO CTOMKOCTH JBYX OOpa3llOB B COJISTHO-
KHCJION CpeJie O KHUHETUYECKUM KPUBBIM KOPPO3HH.

5.2 O1eHUTh KOPPO3UOHHYIO YCTOWYHMBOCTH HCCICIYEMBIX METOJIOB
o aecsatudamnbHoi mkane 'OCT — 13819 — 68.



Tabauya3.l — dxcnepumenmanvhbvle OaHHbLE

O6pazen Nel

O6pa3zery Ne2

Macca o6pasua 10 KOppO3UH
My, T

Macca o6pasna nocie Koppo-
3UM My, T

Jluneitnbie  pa3z-| JiuHa

Mepsl oopasna, M | [Ilupuna

OO6miast mwioniaab IMOBEPXHO-
CTH S, M’

Temnepatypa OKpyXarouien
cpeanl T, K

Ypo

BCHBb KHCJIOTHI B 61-0p€TKe

V™(HCI)

V1(HCI) yepe3 10 munyT

V,(HCI) yepe3 20 MuHyT

V3(HCI) yepe3 30 MmunyT

V4(HCI) yepes 40 munyT

V5(HCI) yepe3 50 munyT

Vion(HCI) uepes 60 munyT




4  JIABOPATOPHAS PABOTA Ne 4
ATMOC®PEPHAA KOPPO3UA METAJIVIOB

Heas pabdorbi: M3yuuth nporecc aTMochepHOM KOPpPO3UWH METAJIOB B
ra30BbIX CpPEllax Pa3jInyHOro COCTABA

OobopynoBanue. MaTepuaJibl

1. ATmMocepHBIit KOPPO3UMETD.

2.Bechl aHaTUTHYECKHE.

3. Becwl TexHu4ecKue.

4. O0pa3iibl METaJJIOB:

— cTalb 3 — 2 1IT;

— QJIIOMUHUMN — 2 1IT;

— crainpb Hepxkaseromas X18H10T — 2 mr.
5. Hatpus uutput NaNO, mo TY — 6 — 09 — 590 — 75.
6. YpoTrponuH.

7/.Boaa quctuinupoBaHHas.

8. bymara HaxxgayHasi KpyIHO3EpHHUCTAS.
9.JIuneiika u3MepuTeIbHAS.

XOJd PABOTHBI

1 IloaroroBka MeTaJJIMYeCKUX 00pa3moB

1.1 TTonyunth 6 0Opa3IOB TPEX PA3TUYHBIX METAUIOB Yy IMPENO/IaBa-
TEJIS.

1.2 TmaTteapbHO 3aYMCTUTH 00pa3llbl HAKIAYHOW Oymaroi 10 meTal-
JMYECKOTO OJiecka.

1.3 B3Becuth o0pasipl Ha aHATUTUYECKUX Becax Pe3ynbTaThl m3Me-
pEHUI My 3aHECTH B TAOJHILY.

1.4 N3Meputh TUHEHHBIE pa3Mepbl 00pa3loB. Pe3ynbTaThl U3MEpPEHUI
3aHECTU B TAOJIHILY.

1.5 3akpenuTh MeTAIIMYECKUE 00pa31bl C TOMOIIbIO HUTKH.

2 IMoaroroBka arMocdepHOro KOppo3uMeTpa K padore

2.1 TuiateabHO MPOMBITh €MKOCTh JJIsI pacTBOPOB 1 (pucyHok 4.1).



A

o 3 o

o o o o

1 — emKkoCcmb KOppo3umempa, 2 — memainuyeckue oopasyvt, 3 — 200-
HUMOBAsl NAAHKA, 4 — KOPpO3UOHHAs cpedd;, 5 — KpblKa KOppO3u-
mempa

Pucynok 4.1 — Cxema ammocgheprnozo kopposumempa

2.2 3akpenuTh TpU METATUTMYECKUX o0pasia 2 K KaKJI0W MIaHke 3 u3
IBYX 300HUTOBBIX IJIAHOK (PUCYHOK 4.1).

2.3 B niepBbIil koppo3umetp 3a1uTh 500 oM’ JUCTUJUIMPOBAHHOM BOJIBI.

2.4 Ha TeXHHYECKHX BECAaX B CYXOM CTEKJISIHHOM CTaKaHE €MKOCTBIO
50 cM® B3BECUTS HABECKY HUTPUTA HATPUS UM YPOTpONHHA (110 3aJaHUIO
npenojaBaresisi) Maccod My, = 5,0 T.

2.5 PacTBOopuTh HaBECKy HUTpUTAa HaTpus (WIM YpOTPOIMHA) B
500cm’ JUCTUJUTMPOBAHHOM BOJIbI U 3aJIUTh MOJYYEHHBIH pacTBOpP BO BTO-
POl KOPPO3UMETP.

2.6 HakpbIThb €MKOCTH JIBYX MOATOTOBJIEHHBIX KOPPO3UMETPOB CTEK-
JISHHBIMU KpPBIIIKAMHU 5 € Pa3MEIICHHBIMU TOJ HUMH METALTMYECKUMU
oOpasiamu TakuM 00pa3oM, 4ToObI 00pa3Lbl HEe MOTPYKAIUCH B PACTBOPHI
(oTperynupoBaTh JJIUHY HUTH).

2.7 OcTaBUTH MEPBBIA U BTOPOU KOPPO3UMETPHI C Pa3MEIICHHBIMU B
HUX UCCJIEYEMbIMU METAINTMYECKUMU 00pa3iiaMy Ha OJHY HEJEIIO.

2.8 OcylecTBIsATh BU3YaJIbHBIM KOHTPOJIb 3a MOABEIICHHBIMU B IEp-
BOM U BTOPOM KOPO3UMETpax, 3aHOCS HaOMtoeHus B Tabnuiy 4.1:

a) TOSIBJICHUE MEPBOM TOYKU KOPPO3UHU;
0) M3MEHEHUE KOJIMYECTBA TOUEK KOPPO3UU BO BPEMEHU Ha KaxKJIOM
o0Opa3siie ¢ UHTEPBAJIOM:



— 1 yac B TeueHUE NMEPBBIX CYTOK;
— CYTKHU B TCUCHUE HEJICIIH.
B) XapakTtep o0pa3yromuxcs NpoyKTOB KOPPO3HUHU.
2.9 Yepes Hememo 0CBOOOIUTE HCCISTyeMbIe 00pa3iibl U3 KOPPO3UMETPA.
2.10 3adukcupoBaTh BHEIIHUN BHJ 00pa3IoB IOcCie aTMOCGhEpHOM
KOPPO3UU B TEUEHUU Heenu. Pe3ynbTarhl 3aHectu B Tabnuiry 4.1.
2.11 OOpasipl mociae KOppo3uMeETpa BBICYIIWTH HAa BO3AYyXE, pacro-
Jarasi uX Ha CyxXou (puiabTpoBabHOM Oymare.
2.12 B3BecuTb BBICYIIEHHBIC METALTUYECKUE 00pa3Iibl IOCTIE KOPPO3UH
Ha aHAJTUTHYECKHX Becax. Pe3ynbTarhl u3mMepeHuii 3anecty B Ta0auiry 4.1.

3 O0pabdoTka IKCIEPUMEHTAIBHBIX Pe3yJbTATOB

3.1 [lo pesynbpTaTaM B3BEIIMBAHUS METAUIMUYECKUX OOpa3IlOB paccyu-
TaTh BECOBOM MOKa3zaTeab Kopposuu K., mo dhopmye:

Koee =100, 41)
rae K. — BECOBOM moka3arenp KOppO3HuH, F/(Mz"-l) ; My — Macca oOpasua
70 KOpPpO3uH, KI; m; — Macca o0Opasiia mocjiae KOppo3uu, Kr; S — obrias
ILIOLIAIb TIOBEPXHOCTH 06pasia, M*; T — BpeMsi KOPPO3HUH, .

4 BuiBoabI

4.1 3anucaTh ypaBHEHHS DJICKTPOXUMHUUYECKON aTMochepHOU KOppo-
3UHU UCCIIEAYEMBIX METAJTINUECKUX 00pa3IIOB.
4.2 CnaenaTh BBIBOABI O MPOJEIAHHON paboTe:
a) TI0 BIUSHUIO MPUPOJBl METAUIMYECKUX OOpas3IoB Ha IIPOIIECC
aTMoc(epHOil KOppPO3HH,
0) Mo BJIMSHHUIO COCTaBa MapOBOM Cpejibl HA MPOIIECC KOPPO3UHU HC-
CJIE€AyEeMBbIX METAJIJIOB.



5 JIABOPATOPHASA PABOTA Ne 5
SAIIUTHBIE ITIOKPLITHUA

Heab padorbi: 1. M3yunth BIHMSHUE 3alIUTHBIX TOKPBITUA  IPHU
NEKTPOXUMHUUYECKON KOPPO3UU CTAJIH.
2. OcBOUTH CIIOCOOBI OKCUUPOBAHUS CTAJIH.

Oo0opynoBanue. MatepuaJibl

1. Becor ananutuueckue BJIK — 200.
2. CTaKaHbl XUMUYECKUE EMKOCTBIO 50 cM° — 8 T, eMKOCTbIO — 100 oM.
3. O6pa3sipbr:
— cTajb 3;
— KEJE30 JTYKEHOE;
— KeJIe30 JJATYHUPOBAHHOE;
— KeJIe30 OIIMHKOBAHHOE;
— JKeJIe30 XPOMUPOBAHHOE.
4. PactBop rekcanmanodeppata (1) kamus Kz[Fe(CN)g].
5.PactBop cepHoit kucnotsl ¢ koHneHTpanueit C(H,SO,)=1 Moub/1m°.
6. PactBop g okcuarposanu (60 r NaNO, + 600 r NaOH B 1 1M BOIBY).
/.11amo4yku CTEKIISTHHEBIE.
8. [mo.
9. Hutput Hatpus NaNO..
10.T'mapoxcun Hatpus NaOH.
11.Cexynaomep.
12.1Inutka 31eKTpruyecKasl.
13.bymara Haxaa4Has KPyImHO3EPHUCTAS.
14.T openka razonasi.
15.Boaa quctuiimpoBaHHas.

XO/Jd PABOTHI

1 M3ydeHue xapakTepa NOKPHITHII MPH JJIEKTPOXUMHYECKOI KOPPO3UH
1.1 Koppo3us JIy:KeHOr0 KeJjie3a

3
1.1.1 B nBa XMMHUYECKHMX CTakaHa eMKOCThIO 50 cM~ HaJIUTh pacTBOP
. . 3
cepHoM KuCa0Thl ¢ KoHIeHTparert C(H,SO,4) = 1mons/aM”™ 1o ypoBHs 3/4
BBICOTHI CTaKaHa.



1.1.2 [o6aBuTh B KaXXIblii CTakaH 2-3 KaIlJld pacTBOP T€KCaIMaHO-
deppara (I111) kanus Ks[Fe(CN)g] n nepememats CTEKISHHON MAJIOYKOMA.

1.1.3 Ha oanom oOpasiie JIyKEHOTO >KeJle3a ciaenarh 2-3 riry0okue
apanuHbl MIUJIOM.

1.1.4 TlomecTuTh 00pa3zell ¢ HapanvMHaMU U KOHTPOJIbHBIA 00pa3ell B
pPa3HbIE CTAKaHbI C CEPHOM KUCJIOTOM.

1.1.5 OcraButh ctakanbl ¢ oOpasiamu Ha 10 MUHYT.

1.1.6 Yepe3 10 munyT 3adukcupoBaTh U3MEHEHHUE OKPACKU pacTBOpa
KHUCJIOTHI B CTakaHaX. Pe3ynbTaThl K3MEHEHU 3aHeCcTH B Tabmuiry S.1.

1.1.7 CocTtaBuTh CX€My TraJIbBAHUYECKOTO 3JIEMEHTA M ypaBHEHUE Ka-
TOJTHOTO ¥ aHOJTHOTO MPOLIECCOB KOPPO3HH JIy>KEHOTO 7KeJie3a B KUCIION cpefie.

Tabnuya 5.1 — Ixcnepumenmanvhvle OarHHvle

Cxema raapBaHHYECKOT'O

06 Hanvare okpacku pacTBo- AIIEMEHTA;
pasetl pa KUCJIOThI ypaBHEHHS aHOHOTO H
KaTOJTHOT'O MPOIIECCOB
o0Opazell ¢ | KOHTPOJIbHBIHI
IaparnyHou | oopasenn
Fe my»xeHoe

Fe narynupoBaHHOE

Fe ormmakoBaHHOE

Fe xpoMmupoBaHHOE

Fe okcunrpoBaHHOE

Fe  Tepmookcumupo-
BaHHOE

1.2 Koppo3usi IJaTYyHMPOBAHHOTIO KeJjie3a

N3ydeHue mpoBOAUTCA HA JIBYX CTaJbHBIX 00pa3liax C JIATYHHBIM MO-
KPBITHEM.

1.2.1 Ha ogHoMm oOpa3iie JaTyHHUPOBAHHOTO *keje3a cenarb 2-3 riy-
OOKHE IaparHbl AJIOM.

1.2.2 Tlotoputs n.o. 1.1.1 — 1.1.6 Ha moaroToBieHHBIX 1o m. 1.2.1
JATYHUPOBAHHBIX 00pa3Iax.

1.2.3 Pe3ynbTarhl U3BMEHEHUM 3aHeCTH B TaOuIty S.1.




1.2.4 CocraBuTh CXeMy TaJIbBaHMUECKOTO AJIEMEHTA M YpaBHEHHUE KaTOTHO-
I'0 ¥ @aHO/THOTO MPOLIECCOB KOPPO3UH JIATYHUPOBAHHOI'O KeJIe3a B KUCIION Cpe/Ie.

1.3 Koppo3usi 0OllHHKOBAHHOTO KeJie3a

N3yueHne mpoBOAUTCS HA ABYX CTaJIbHBIX 00pa3lax ¢ IMHKOBBIM IO-
KPBITHEM.

1.3.1 Ha omnoM oOpa3iie OIIMHKOBAHHOTO JKejie3a caenaTh 2-3 TIIy-
OOKME IapanuHbl MIUJIOM.

1.3.2 Tlostoputs m.m. 1.1.1 — 1.1.6 Ha moaroToBiaeHHBIX Mo 1. 1.2.1
OITMHKOBAHHBIX 00pa3Iax.

1.3.3 PesynbpTaThl ”3BMEHEHUH 3aHECTH B TaOIHILy 5.1.

1.3.4 CocTtaBuTh CXe€My TaTbBAaHUMYECKOTO JICMEHTA M YpaBHEHHE KaTOJI-
HOT'O ¥ aHO/THOTO TPOIIECCOB KOPPO3UH OLIMHKOBAHHOTO KEJIe3a B KUCIIOH Cpefie.

1.4 Koppo3usi XxpOMHPOBAHHOI0 KeJje3a

N3yueHne npoBOAUTCS HA ABYX XPOMUPOBAHHBIX CTAJIbHBIX 00pa3iax.

1.4.1 Ha omHoMm oOpasiie XpOMUPOBAHHOTO Keje3a cAenarh 2-3 riy-
OOKME IapanuHbl MIUJIOM.

1.4.2 Tloropurts n.m. 1.1.1 — 1.1.6 Ha moaroToBneHHsIX 1o m. 1.2.1
XPOMUPOBAHHBIX 00pa3Iax.

1.4.3 Pe3ynbTaThl ”3BMEHEHUHN 3aHECTH B TAOJIHILY.

1.4.4 CocTaBUTh CXE€MY raJIbBAaHUUECKOIO JIEMEHTA U ypaBHCHUE Ka-
TOJHOTO M aHOJHOTO NPOILIECCOB KOPPO3UHM XPOMHPOBAHHOTO JKEJe3a B
KHUCJION CpeTe.

2 Crnoco0bl OKCHIMPOBAHMS Kejle3a
2.1 OxcuaupoBaHue Kejie3a B IEJOYHOM PacTBOpe

2.1.1 3auuctuTh CTadbHON 00pa3ell C OTBEPCTUEM HaXKJIauyHOU Oyma-
rOM, OIIYCTUTh €ro B PAaCTBOpP CEPHOM KHUCJIOTbl C KOHLIEHTPALUUEH
C(H,S0,) = 1 Mons/nM° Ha TPU MUHYTHI, 3aT€M BBIHYTh U THIATEIBHO
IPOMBITH TUCTULIMPOBAHHOU BOJOM.

2.1.2 B crakan emxoctsio 100 cM® Hamuts 75 cM® pacTBopa s OK-
CUIMPOBAHUS U HATPETh €r0 Ha DJICKTPOTUIMTKE /10 KUIICHHUS.

2.1.3 CranbHOi 00pa3zeln] ¢ MOMOIIBIO CTEKISHHOTO KPIOYKa TOMeE-
CTUTb B HAPETHIN PaCTBOP ISl OKCUAUPOBAHUSI.



2.14 ®uxcupoBaTh U3MEHEHHE OKPACKH CTAJILHOTO 00pasiia Mmocje Bbl-
JIEP>KKHU B OKCUAUpYIoIIer cMecu uepes 3,5,10,15 MuHyT (110 ceKyHaOMepy).

2.1.5 Pe3ynbTarhl U3MEHEHU 3aHECTU B TabmuIty S.1.

2.1.6 Hamwmcath ypaBHEHUS BCEX XMMUYECKHX pEaKIUi, MPOTEKaIo-
IIUX MPHU OKCUIUPOBAHMH KeJie3a.

2.2 TepMmuueckoe OKCUIAMPOBAHHE kKeJIe3a

2.2.1 Cranpnayo miactuny pasmepom 10020 MM OZHUM KOHIIOM 3a-
KPEIUTH B JIAMKE MITATUBA B TOPU30HTAIHLHOM TOJIOKEHUH.

2.2.2 Tlog apyruM KOHIIOM IIJIACTHHKH Pa3MECTUTh Ta30BYI0 TOPEIIKY
¥ HarpeBaTh CTaJbHOM 0Opaszenm 10 0O0pa3oBaHUS IIBETOB MOOEKAIOCTH,
00yCJIOBJICHHBIX 00pa30BaHUE TOHYANIIINX CIIOEB OKCHJIA JKelle3a.

2.2.3 OxJaguTh CTAJbHYIO TUIACTUHY M HAHECTH Ha PaBHBIX PacCTOs-
HUsX (10 MM) OKHCIICHHOM TTOBEPXHOCTH MO 0/1HOM Karuie pactBopa CuSQOy,.

2.2.4 HaOmronats BeIAEIICHUE METANIMYECKON MEIH.

2.2.5 CocCTaBUTh CXEMy TallbBAHUYECKOTO JJIEMEHTA, B PE3yJIbTaTe
KOTOPOTO BBIICIACTCS METAJIMUECKast ME/Ib.
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BBenenue

HuciuminHa «XWMHUYECKOe COMPOTUBJICHUE MaTepUalioB M 3alluTa OT
KOPpPO3UW» OTHOCHUTCS K AUCIUIJIMHAM BapUaTUBHOM 4YacTH, AUCHUILIMHBI IO
BbIOOpY, wuHaekc jguciumimabl  b1.B.JIB.03.01. Ona HampaBiaeHa Ha
dopmupoBanre MpohecCHOHATBHBIX KOMIETEHIMH OO0YyYaromuXxcsi B MpOIEcce
BBIMIOJIHEHUS paboT, onpeneneHubix GI'OC BO.

Meroanueckue ykazaHus COCTaBJIECHBI HA COBPEMEHHOM HAYYHOM YPOBHE U
paccuMTaHbl Ha CTYIEeHTOB, 1o HampasieHutro 15.03.02 TexHomoruueckue
MaIIUHBI U 000pY/I0BaHUE.

[locnenoBaTenbHOCTh TEM COOTBETCTBYET JIOTUYECKOW CTPYKType €€
npoxoxaeHus. llpennmaraemple METOAMYECKHE YKa3aHHUsSl COJEpPXKAT MaTepua,
KOTOPBI PEKOMEHAYETCS HCIOJb30BaTh CTyAEHTaM MpH MOATOTOBKE K
MIPAKTUICCKAM 3aHSATHUSIM.

J1J1st TOITOTOBKY K MPAKTUYECKUM 3aHSATUSIM CTYIEHT JOJIKEH U3YUUTh Ma-
TepUag MO COOTBETCTBYIOIIEH TEME, HCIOJIb3ysl OCHOBHYIO M JIONOJIHUTEIbHYIO

JUTEPATYPY, a TaK K€ UCMOJIb3ys nepuoandeckue niganus CMU.

«XHMMHYECKOE CONIPOTUBIIEHHE MAaTEPUAIIOB U 3aIUTa OT KOPPO3UM» IIpe-
HOJIAETCs C LIETBIO:

—  U3YYEHMS CaMOIIPOM3BOJIBHOIO Pa3pyLICHHS METAJIOB B pE3yJbTaTe
UX XUMUYECKOTO B3AUMOAECHCTBHS C OKPYKAIOIIEN CPENON;

—  U3YyYEeHHUS HAyYHO-TEXHUYECKOr0, SKOHOMHUYECKOTO, COLUAIBLHOTO M
HKOJIOTUYECKOTO ACTIEKTOB MPOOJIEMbI KOPPO3HUHU U 3aLIUTH METAJUIOB;

—  U3YYEHMS OCHOBHBIX BUJIOB KOPPO3UHU METAIIOB;

—  U3YyYeHHS KOPPO3HMOHHOM CTOMKOCTH Pa3jM4HbIX METAJUIOB U CIIABOB
IIPU UX UCIIOJIb30BAHUU B MMPOU3BOCTBE HEOPraHUYECKUX BEIIECTB;

—  OBJIAJICHUS HABBIKAMM TEPMOJMHAMHYECKUX W KHHETUYECKHX pacye-
TOB MPOLECCA IEKTPOXHUMHUUYECKON KOPPO3UHM B PaA3IMYHBIX KOPPO3UOHHBIX Cpe-

Jax.



OCHOBHBIE ITOHATHUA U OITPEJIEJIEHUSA

IpakTnuyeckoe 3anarue 1. Kitaccupuxkanusi KOppo3HOHHBIX NpoLec-
COB

Heanb 3anaTus: OCBOUTh HAyYHO-TEXHUUECKUN, COLUAIIbHBIA, SKOHOMHU-
YECKUA W DKOJIOTHUECKHUM aCIeKThl MPOOJIEMbI KOPPO3HH W 3alIUTHI METAJUIOB.
N3yuuth KaaccuPpuKamo KOPPO3ZUOHHBIX MPOIIECCOB.

3HaHus U yMeHHUs, MpuoOpeTaeMble CTYJAEHTOM B pe3yJbTaTe 0CBOe-
HUA TeMbI

3HaTh:

- OCHOBHBI€ U BCIIOMOTATEJIbHbIE MaTEPHUaJIbI, CIIOCOOBI peaaTnu3aiuu TeX-
HOJIOTUYECKUX ITPOLIECCOB, TPUMEHSTH MPOTPECCUBHBIE METOIbI SKCIIITyaTaAI[UN
TEXHOJIOTUYECKOT0 000PYy10BaHUs MPU U3TOTOBJICHUH TEXHOJOTUUECKUX MAIIUH;

- METOJIbl CTAHJAPTHBIX UCTIBITAHUH 110 ONPeeICHUIO (PHU3UKO-
MEXAHUYECKHUX CBOMCTB M TEXHOJIOTUYECKHUX TTOKA3aTEJIEH UCIIOJIb3YEMbBIX MATEPH-
aJIOB U TOTOBBIX M3JCINHU

Ymers:

- BBIOMpaATh OCHOBHBIE W BCIIOMOTAaTEIbHbIE MaTepHabl, CIOCOObI peaiu-
3allMd TEXHOJIOTHYECKUX MPOLECCOB, MPUMEHATH MPOrPECCUBHBIE METOABI IKCILTY-
aTallid TEXHOJOTHYECKOTO OO0OpYIAOBaHUS IPH HU3TOTOBJICHHUU TEXHOJOTHUECKUX
MalllyH;

- IPUMEHSTh METO/IbI CTAHIAPTHBIX HUCIIBITAHUM IO ONPEACICHUIO (hU3UKO-
MEXAHUYECKUX CBOMCTB U TEXHOJIOTHUYECKHUX IMTOKA3ATENEN UCIIOIb3YEMbIX MATEPU-
aJIOB Y TOTOBBIX U3JICIUH.

Bnanets:

- YMEHHEM BBIOHMpaATh OCHOBHBIE U BCTIOMOTaTeIbHbIE MaTepUAJIbI, CTOCOOBI
peau3alii TEXHOJIOTUYECKUX ITPOLIECCOB, MPUMEHSITHh MPOTPECCUBHBIE METOJIbI
AKCIUTyaTali TEXHOJOTUYECKOTO O00OpYAOBAaHUS MPU U3TOTOBJICHUU TEXHOJIOTH-

YCCKHUX MallllH,



- YMCHHUCM IPHUMCHATbL MCTO/JAbl CTaHAAPTHBLIX HUCIIBITAHUHN T10 ornpeaeic-
HHIO @HBHKO-MCX&HI/I‘IGCKI/IX CBOMCTB 1 TEXHOJIOTHYECKHMX IMOKa3aTeIeH HCIIOJIb3Y-
CMbIX MATCPHAJIOB U I'OTOBBIX I/ISI[GJ'II/Iﬁ

HaumenoBanue (popMupyeMbIX KOMIIETECHIUN

Nunexc DopMyJIMPOBKA:

I1K-15 YMCHUCM BI)I6I/IpaTI> OCHOBHBLIC N BCIIOMOI'aTCIIBHBIC MATC-
PpHalIbl, CITOCOOBI peain3aliliid TCXHOJIOTMYCCKUX IIPOLCC-
COB, IIPUMCHATH IIPOIPCCCUBHBLIC MCTOAbI JKCILIyaTalluH
TCXHOJIOTHYCCKOTO O60py,Z[OBaHI/IH IIpyu H3IrOTOBJICHHUU
TCXHOJIOTHYCCKUX MAalllnH

[1K-16 YMEHHEM IPUMEHATH METO/BI CTAHIAPTHBIX UCIIBITAHUI
O OMNPEACIIEHUI0 (PUZUKO-MEXAHUYECKUX CBOMCTB U TEX-
HOJIOTUYECKUX MOKA3ATENIEW UCTI0JIb3YEMBIX MaTEPUATIOB
Y TOTOBBIX WU3CITNHN

AkTyanbHOCTh TeMBbI. [lociie u3ydeHHs: TeMbl CTYIEHT JOJIKEH OCO3HATh,
YTO KOPPO3HUsI METAJUIOB CAMOIIPOU3BOJIBLHOE pa3pylIEHUE MAaTEPUAIIOB BCIIEICTBUE
X (PU3UKO-XUMUYECKOTO B3aUMOJICUCTBUS C OKpYXkaloleh cpeno (arpeccuBHOM
atMoc(hepoit, MOPCKOM BOJIOHN, paCTBOpaMH KUCIOT, IEJI0UEH, COIeH, pa3TudYHbIMU
razamu ¥ T.1.). Koppo3us MeTanioB HAHOCUT TOCYJapCTBY OOJIBIIONW SKOHOMUYE-
CKUM yriep0O 1 MOXKET MPUBOAUTH K aBAPUIHBIM CUTYAIUAM, YTPOKAIOIUM >KU3HH
U 3JI0pPOBBIO JII0JIei. MallluHbl U anmapaThl, U3TOTOBJIEHHbBIC U3 METAJIJIOB U CIlIa-
BOB, IPU 3KCIUTyaTallMy B MPUPOAHBIX MM TEXHOJIOTMYECKHX Cpelax, MOJBEpkKe-
HbI KOppo3uu. Koppo3usi mpuBOAUT K YMEHBIICHUIO HAEKHOCTH pabOThl 000py-
JIOBaHUSI, K MPOCTOSIM MPOU3BOJCTBA M3-32 3aMEHBI BBILIEANIETO U3 CTPOsi 000pY-
JIOBaHUSI, K MOTEPSIM ChIPb U MPOIAYKIHH, 3arPSI3HEHUIO TMPOIYKIIMHU, U K CHIXKE-
HUIO €€ KauecTBa.

Teoperuyeckas 4acTb

[TpomsinierHocts Poccuiickoit @eaepanun nmeet 6osee 20000 mpeamnpu-
ATHI C pa3HOOOPA3HBIMU TEXHOJIOTHUSIMU MPOU3BOICTBA.

O6opynoBanue Uisi HAX WM3TOTAaBIMBAIOT HAa OCHOBE CIUJIABOB UEPHBIX H
[BETHBIX META/UIOB, a TaKXKE€ W3 MPHUPOJHBIX WM HCKYCCTBEHHBIX XWMHUYECKHU

CTOMKHX MaTCpHUaIOB. Co BPEMCHEM OHO CTApECT MM PaA3pylIacTCA BCICACTBHC




KOPPO3HUH. DTO IPUHOCUT HE TOJBKO OOJBIINE SIKOHOMUYECKUE MOTEPU, HO U MPHU-
BOJUT K TJIO0AJIBHBIM KOJIOTHYECKUM KaTtacTpodam.

DKOHOMHYECKHM M 3KOJOTMYECKHI yIepO, HAHOCHUMBIA Hallel IIaHeTe
KOppO3He MeTauIMueCcKUX W3Jeiuii, 000pyJ0BaHUS M KOHCTPYKIUN, HEHCUHC-
JIUM.

B Poccuiickoit denepannu €XeroHble MTOTEPU METAIIOB U3-3a UX KOPPO-
3UM COCTaBISAIOT 110 12% 06111ei Macchl MeTamuiooHIa, YTO COOTBETCTBYET yTpaTe
110 30% exeroHO MPOU3BOIUMOr0 METAJLIA.

Kpome cTonp OrpoMHBIX, CBSI3AHHBIX C KOPPO3UEH HPAMBIX HOmMEPbH, CY-
HIECTBYIOT €llle OOJIbIINE KOC8EHHble nomepu, K KOTOPbIM OTHOCATCS PAacXObl,
O0OYCJIOBJICHHBIE TMOTEpPEH MOIIHOCTA METAJUIMYECKOro OO0OpY/IOBAHMS, €ro BbI-
HY>XJICHHBIMU TIPOCTOSIMU HM3-3a aBapHii, a TaK)K€ pacxolbl HA JUKBUIALMIO T1O-
CJICICTBUI aBapHii, 4aCTO HOCAIIUX XapaKTep AKOJOTUUECKUX KaTacTpod.

[To cratuCTUYECKUM IaHHBIM 0e€36036pamHble NOMEPU COCTABISIOT 88—
12% ot nepBoHavanbHOW Macchl MeTauia. CTOMMOCTh U3TOTOBJIEHUS METaJUIAYe-
CKMX KOHCTPYKIIMH 3a4acTylo MPEBOCXOAUT CTOMMOCThH camoro meramia. K koc-
BEHHBIM TTOTEPSIM OTHOCST PacXobl, CBSI3aHHBIE C OTKa30M B paboTe MeTayuinye-
CKOr0 000pY/I0BaHMUS, C €T0 MPOCTOSIMU U PEMOHTOM.

CreneHb yAOBJIETBOPEHHOCTH CTPaHbl OCHOBHBIMU CPEICTBAMU 3alllUThI
METaJUIOKOHCTPYKITUH CYIIECTBEHHO HMXE HeoOXoaumoiul. B "actHocTH, moTpeo-
HOCTbh B JIAKOKPACOYHBIX MOKPBITUSIX U MHTUOUTOPaX YyJIOBJIETBOPSIETCS HA MOJO-
BUHY, a B 3aIlIUTE TOTOBOTO METAJIONPOKaTa, HAapUMep, B TPyOax ¢ MOKPHITHUIMU
— MeHee ueM Ha 30%.

Haubonpiiine moTrepu OT KOPPO3UM HECYT: TOTUIMBHO-IHEPIeTUUYCCKUMA
komiieke (TOK), cenbckoe xozsiiicTBo, xumus u Heprexumus. Tak, morepu Me-
Taja oT Koppo3uu coctabisitoT: B TOK — 30%, xumuu u Hedrexumun — 20%,
CeIbCKOM xo03stiicTBe — 15%, MeTamnooopadbotke — 5%. B Hacrosiee Bpems mpo-

OleMa KOppO3WHU YyCYTYOJISETCS PE3KMM CTapeHHEM OCHOBHOTO MeETalIo(oHIa,



bu3MYEeCKUM M MOpaJIbHBIM H3HOCOM, COBEPIIEHHO HEJOCTATOYHOW CTENEHBIO
BO300OHOBJISIEMOCTH U PEHOBAIUU (PEKOHCTPYKIIUU, PEMOHTA).

[{eneBbIM Ha3HAYEHUEM OMMUCHIBAEMBIX B AJIEKTPOHHOM KypcCe JEKIUH yKa-
3aHHBIX HAMPABJICHUN SBIISIETCS W3JI0KEHHE HAYUYHBIX OCHOB KOPPO3UU METAILIOB U
CIIOCOOOB MPAKTHYECKOTO HCIIOIH30BAHUS ATUX OCHOB MPHU BHIOOPE U pean3aiiu
ONTUMAJbHBIX MYTE€H MPOTUBOKOPPO3ZUOHHOM 3aIUTHl METANTUYECKUX U3JETUN U
KOHCTPYKIIHH.

Koppo3uoHHsie ponecchl KI1acCu(pUUUPYIOT MO Pa3IuYHbIM KPUTEPHUSIM:

—  MEXaHW3MY B3aUMOJICUCTBUS METAJIOB C BHEIIHEN CPEAO;

— 10 BUY KOPPO3UOHHOM CPEAbI U YCIOBUSIM MPOTEKAHUS MPOLECCA;

— 10 XapakTepy KOPPO3UOHHBIX pa3pylICHU;

— 1O BHUJAM JIONOJHUTEJIBHBIX BO3JECUCTBUN, KOTOPBHIM IMOABEpPracTcs
METaJul OJHOBPEMEHHO C ICCTBUEM KOPPO3HOHHOM CpPE/IbI.

B 3aBHCHUMOCTH OT MexaHuszma npouecca KOppO3UU pa3InyaroT Xumuye-
CKYI0 U 3JIeKMPOXUMUYUECKYI0 KOPPO3UI0 METAIIOB.

Xumuueckan Koppo3ua — 3TO NPOLECC B3aUMOJCHCTBUS MeTaIa C KOPPO-
3MOHHOM CpEoi, MPU KOTOPOM OKHCIIEHHE METaJJla U BOCCTAHOBJIEHUE OKHCIIH-
TEJILHOTO0 KOMIIOHEHTA CPEeJibl MPOTEKAOT €IMHOBPEMEHHO B OHOM aKkTe. [Tpoayk-
ThI B3aUMOJEHUCTBUS TPOCTPAHCTBEHHO HE Pa3/ICJICHBI.

TI'azo06aa xoppo3ua — >T0 XUMHUYECKasi KOPPO3Usi METAJIOB B Ta30BOM cpe-
Jie IPU MUHUMAJIBHOM COJIep>KaHuM Biaru (kKak npasuiio, He 6onee 0,1%) unu npu
BBICOKUX TeMIiepaTypax. B xuMuueckod u HEPTEXUMHUIECKON MPOMBIIINICHHOCTH
TaKOM BHJI KOPPO3UHU BCTPEUACTCS YacTO, HAMPUMED, B MPOU3BOACTBE CEPHOM KHC-
JIOTHI HA CTAJIMM OKMCIICHUS! TUOKCHUJA CEphl, IPU CUHTE3€ aMMHAaKa, MOJy4YeHUU
a30THOM KHUCIIOTHI M XJIOPUCTOIO BOJIOPOJA, B MPOLECCAX CUHTE3a OPraHUYEeCKUX
CIIUPTOB, KpeKUHTa HEDTU U T.1.

Ammocgepnaa Koppo3ua — 3T0 KOPPO3Hs METAIIIOB B aTMoc(epe Bo3ayxa

WJIH JIF0OO0TO BJIAYKHOTO Tasa.



Ilo xXapakmepy U3MEeHeHUsl NOGEPXHOCmU memaJiia ujin cniaea pas3in-

YaroT HECKOJIbKO BUJOB KOPPO3UOHHBIX pa3pylieHuit (pucyHok 1.1).
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Pucynox 1.1 — Buowvl Koppo3uoHHbIX pa3pyuieHutl
a — CNJIOWHAs PABHOMEPHAS, O — CNIOUIHASL HEPABHOMEDPHASL,
8 — CMPYKmMYpHO-U30UpamenbHas, 2 — NAMHAMU, O — A36AMU, € — MOYKAMU,
JHC — NOONOBEPXHOCMHASL, 3 — MEHCKPUCTANTUMHAS

Koppo3sus HaszwiBaetcst cnaouinou (pucyHok 1.1, a u 6), eciiu oHa 0XBaThI-
BAaC€T BCIO MOBEPXHOCTh METajlsla, KOHTAKTUPYIOIIETO C KOPPO3UOHHOU CpeloHu.
CrutontHast KOppo3usi MOXKET ObITh pasHomepHoit (pucyHok 1.1, a), ecnu mporiece
MPOTEKAET C OJIMHAKOBOM CKOPOCTHIO MO BCEH MOBEPXHOCTU MeTajia, U HePaeHOo-
Mmepnoil (prucyHok 1.1, 6), Korga CKOpOCTh MpoIiecca HEOAUHAKOBA HA Pa3IMIHBIX
ydacTKax TMOBEepXHOCTU. PaBHOMepHas Koppo3usi HaOI0IaeTcs, Hampumep, npu
KOPPO3HUH KeJIe3HBIX TPYO Ha BO3YXeE.

IIpu uzbupamenvnoint kopposuu (pucynoxk 1.1, B) paspymiaercs ojiHa
CTPYKTYpHasi COCTaBJISIFOIIAS WJIM OJIMH KOMITOHEHT CIlJIaBa. B kauecTBe mpuMepoB
MOXHO MPUBECTU rpadUTU3AIMIO YYTyHA WM 00E€CIIMHKOBAHUE JIATYHEH.

Mecmmnaa (nokanvnas) Koppo3usa OXBaTbIBAET OTAECIbHBIC YYaCTKU IIO-
BepxHOCTU MeTaia (pucyHok 1.1, 1, 11, €). MecTHas Koppo3usi MOXKET ObITh BbIpa-
JKE€HA B BUJIC OTJICTHHBIX ISITEH, HE OUYEHb YIIyOJICHHBIX B TONILY MeTaia (pHUcy-
HOK 1.1, r); sI3B — pa3pyIlIeHH, UMEIONUX BUJl PAKOBUHBI, CHJILHO yTIyOJEeHHOM B
Tonmy Metauia (pucyHok 1.1, 1), wim Todek (MATTUHTOB), ITyOOKO MPOHUKAIO-

umx B Metaii (puc. 1.1, e).



[lepBbIil BUa HaOMIOAAETCS, HAPUMEpP, IPU KOPPO3UHU JIATYHH B MOPCKOM
BOJIC. SI3BeHHast KOPPO3UsI OTMEUEHA y CTajiel B TPYHTE, @ MUTTUHTOBas — B cliy4yae
ayCTEHUTHON XPOMOHHKEIIEBOU CTAJIM B MOPCKOU BOJIE.

Iloonosepxnocmnan koppo3ua (pucyHok 1.1, %) HauMHaeTCs Ha MOBEPX-
HOCTH, HO 3aT€M paclpocTpaHseTcss B rinyOumHe meramuia. [IpomykTel Koppo3uu
OKa3bIBAIOTCSI COCPEOTOYEHHBIMH B MOJIOCTSAX METaJia. DTOT BUJ KOPPO3UH BBI-
3bIBAET BCIIYYUBAHUE U PACCIOECHUE METAJUIMYECKUX U3/IeTUH.

Mestckpucmanaumnan Koppo3usa (pucyHok 1.1, 3) xapakrepusyercs pas-
pyIIEHHEM MeTajlia Mo rpanuiiaMm 3epeH. OHa 0COOEHHO OomacHa TeM, YTO BHEII-
HUW BUJI METaJJIa HE MEHSETCS, HO OH OBICTPO TEPSET MPOYHOCTH U MJIACTUYHOCTD
U Jerko paspymaercs. CBsi3aHO 3TO ¢ 00pa30BaHUEM MEX]y 3€pHAMU PBIXJIbIX Ma-
JIOTIPOYHBIX MPOAYKTOB KOPPO3UH. DTOMY BUAY Pa3pylIeHUNH OCOOCHHO MOABEP-
YKEHbl XPOMHCTBIE U XPOMOHHUKEJIEBbIE CTaU, HUKEJICBbIE U aTIOMUHUEBBIC CILIa-
BBL.

Il]enesasn koppo3us BHI3BIBACT pa3pylICHUE METAJIa MOJ NPOKIAIKAMHU, B
3a30pax, pe3b0OBBIX KPEIUICHUSX U T.I.

T'azo6an Koppo3usa NPOTEKAET MPU KOHTAKTE METAJUIOB C Ta3aMU B OTCYT-
CTBUM AJICKTPONPOBOJISIIIMX PACTBOPOB HA MOBEPXHOCTU MeTaia. B mpupoaHbix
YCIIOBUSIX Ta30Basi KOPPO3USI BCTPEUAETCS PEAKO, @ B TEXHOJIOTMUYECKUX MPOLeccax,
O0COOEHHO B METAJUTYPTUYECKUX U XUMHUYECKUX MPOU3BOJICTBAX, — JOCTATOYHO Ya-
CTO.

Kaxk npaBuio, razoBast KOppo3usi IPOTEKAET 10 XUMUUYECKOMY MEXAHU3MY.

Xumuueckasa Koppo3usa Memanno — 3TO CaMONPOU3BOJIBHBIA OKHCIIN-
TEJIbHO-BOCCTAHOBUTENBHBIN MPOIECC, MOTYUHSIONIUNCS 3aKOHAM Te€TePOre€HHBIX
XUMHUUYECKUX PEaKIUi, KOTOPbIE OCYLIECTBIISIOTCS OAHOBPEMEHHO B OJJHOM aKT€ B
TOYKE B3aMMOJICHCTBUS METAJIJIa C KOMIIOHEHTOM arpeCCUBHOM Cpebl.

B posnu okucnuteneit moryt 661Th O, Cly, HCI, SO,, CO, u T.1.

Memann B npouecce XUMUYECKOH KOPPO3UU GbICHIYynaem 6 poJii 60ccma-

Hoeume/a, OH OTAACT SJICKTPOHLI U OKHCIISACTCA. Komnonenm azpeccmmoﬁ cpe-
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Obl BHICTYIIAET B POJIM OKUCAUMENA, aKIENTopa 3IEKTPOHOB. B nponecce peakuuu
OH BOCCTaHaBIIUBACTCS.

Ilpumep. B pOMBIIIUIEHHOCTA CUHTE3 XJIOPUCTOTO BOJOPOAA U3 XJIOpA U
Bogopoaa ocymectsistoT npu 1000—-1200°C. Ecau npu 3TOM NPUMEHSIOT METa-
JIMYECKUE TI€YU, TO BHYTPEHHSSI MOBEPXHOCTh MEYM MOABEPKEHA ra30BOM KOPpPO-
3UH 110 PEAKLUU:

2Fe + 3Cl, = 2FeCls.

B 3TOM cnyuyae kene30 BBICTYNAET B KayeCTBE BOCCTAHOBUTENS, XJIOp —
OKHUCJIUTEJIS, a HA TOBEPXHOCTH MeTaiia 00pa3yeTcsi cojieBasi TUICHKA.

JIi1st OONBIIMHCTBA MPOLECCOB OCHOGHBIM YC108UEM OCYULECMEIEHUA XU-
MUYECKOU KOpPPO3UU AGIAEMCA OMCYMCMeue Ha NOGEPXHOCHU Memanila nieH-
Ku 600bl. DTO TpeOOBAHUE MOXKET OBITh JOCTUTHYTO MPHU COOIOACHUHN OJHOTO U3
TpEeX YCIOBHM:

—  pearupymolye rasbl cojepXaT MUHUMAJIbHOE KOJIMYECTBO Biaru (Kak
paBuiIo, He 00JIee COTHIX JI0JICH MPOIICHTA);

—  KOHTaKT METaJula U ra30B OCYILECTBIIAETCS MPU BBICOKHX TEMIEpATy-
pax, MPEBBIIAIOIIUX «TOYKY POCHI», KOTI/la KOHACHCAIUs BJIard Ha MOBEPXHOCTU
MeTaslia He TPOUCXOJIUT;

—  MeTaJlsl HAaXOJIUTCA B CPeie HEMOSPHBIX OPraHUYECKUX COSTUHEHUH.

OO6nacth CyIIECTBOBAHMS BBICOKOTEMIIEPATYPHOM Ta30BOM KOPPO3HUH
onpenesaeTcsl TeMIepaTypol KOHAEHCAUU BOJSHOIO Iapa Ha MOBEPXHOCTU Me-
Tajuia. DTO COCTOSIHUE, HA3bIBAEMOE «TOYKOM POCHI», HEMOCTOSIHHO, & 3aBUCUT OT
napiyaibHOro JaBJIeHUS NapoB BoAbL. s Bo3ayxa npu aTMOCHEPHOM JaBICHUU
OHO OIIEHUBAETCsl TemmepaTypou, paBHou 240-250°C, a mis OTXOASIIMX Ta30B
Terio3JeKkTpocTanimii B obnactu temmnepatyp 90-100°C. Ilpu Temmepatypax,
MIPEBBIMIAIONINX «TOYKY POCHDY, HAYMHAETCS 00JIaCTh XUMHUECKOM Ta30BOM KOPPO-
3HH.

Bormpocsl u 3ananus.

ba3oBblll ypOBEHB:
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1. Yro Ha3biBatoT Koppo3uen? KakoBbl morepu (B %) €XeroaHo mpous3BO-
nuMoro Metauia B Poccuiickoit denepanyy HAHOCAT MTPOLIECCHI KOPPO3HH?

2. ITo kakuM KpUTEpHUsIM KIIacCU(UIUPYIOT KOPPO3UOHHBIE mpoiecchl? Ka-
KOH THUII KOPPO3HH HA3bIBAKOT XUMHUYECKUM?

3. 1o xapakTepy MU3MEHEHHsI IOBEPXHOCTH METajlsla WM CIUIaBa pa3iuda-
I0T HECKOJIBKO BUJIOB KOPPO3HOHHBIX pa3pylieHui (CM. pUCYHOK 1). Ykaxkure, uc-
IIOJIb3YsI PUCYHOK 1, KakOi BHJI KOPPO3UOHHBIX Pa3pyLIEHUN COOTBETCTBYET TUILY:
1) MeXKpUCTaJUIMTHOMY; 2) OANOBEpXHOCTHOMY? [IpuBennTe nx XapakTepucTH-
KH.

4. Tlo xapakTepy U3MEHEHHUs] TOBEPXHOCTH METaJlJIa WK CIUIaBa pasjinya-
I0T HECKOJIBKO BHJIOB KOPPO3HOHHBIX pa3pylieHud (pucyHok 1). Ykaxute, uc-
NIOJIb3YsI PUCYHOK 1, KakO! BHJI KOPPO3UOHHBIX Pa3pyLIEHHUI COOTBETCTBYET THUILY:
1) si3Bamu; 2) Toukamu? [IpuBenure ux xapakTepUCTHKU.

5. 1o xapakTepy U3MEHEHMsI IOBEPXHOCTH METajljla WK CIUIaBa pasiuya-
IOT HECKOJbKO BHMJOB KOPPO3MOHHBIX pa3pylleHud (puUcyHOK 1). Ykaxwure, uc-
MOJIb3YSl PUCYHOK |, KakOM BUJ KOPPO3UOHHBIX PA3PYLICHUN COOTBETCTBYET THILY:
1) crutoniHas HepaBHOMEpHas; 2) CTpyKTypHO-u30OupatenbHas? [IpuBenure nx xa-
PaKTEPUCTUKH.

6. Ilo xapakTepy U3MEHEHHS MTOBEPXHOCTH METaJUIa WM CIJIaBa pa3iinda-
IOT HECKOJbKO BMJIOB KOPPO3MOHHBIX pa3pylleHud (pucyHOK 1). Ykaxwure, uc-
MOJIb3YSl PUCYHOK |, KaKOM BUJ KOPPO3MOHHBIX Pa3pyLICHUN COOTBETCTBYET THUITY:
1) ciutoniHas paBHOMepHast; 2) nsstHaMu? [IpuBeauTe UX XapakTEPUCTUKH.

Bonpocs! u 3ananus.

[ToBBIIIEHHBIN YPOBEHB:

1. Yto Takoe KOHTaKTHas KOPpPO3Hs, PaJAHALMOHHAs KOPPO3Hs, KOPPO3Us
BHEILIHUM TOKOM U KOPpO3HUs OTyKIAI0IUM TOKOM?

2. KakoBbl pa3sHOBUIHOCTH KOPPO3UM BO3HUKAIOT TOJ BO3JIEHCTBUEM Me-
XaHUYECKUX HampspkeHuH? YTo Takoe KOPPO3HOHHAS KaBUTALUA U (PPETTUHT-

Koppo3us?

12



3. KakuM OCHOBHEIM YCIIOBHUEM ABJICTCA OCYILICCTBIICHUC XUMHYECKOU

KOPpPO3HHU U KaK OHO I[OCTI/II‘aeTCSI?

Chnucok JUTEPATYPhbI, peKOMeH[lyeMblﬁ K UCIIOJIB30BaHHUIO 110 I[aHHOﬁ TEME

IlepeyeHb OCHOBHOI W JONOJHHUTEILHON JUTEPATYPbI, HEOOXOAUMMOI JIsl OCBOEHMSI JTUC-
U ILIHHBI
IlepeyeHb 0CHOBHOI1 JTUTEPATYPBHI

1. JIazytkuna, O. P. Xumuueckoe cONpOTUBJICHHUE U 3alllUTa OT KOPPO3HUH : ydyeObHoe mocodue /
O.P. Jlazytkuna ; MunucrepctBo oOpasoBanust U Hayku Poccuiickoit denepanuu ; Ypanbckuit
dbenepanbublii yHuBepcuteT UM. niepBoro [Ipesuaenta Poccuun b. H. Enbuuna. - ExarepunOypr :
WznatenbctBo  Ypanbckoro yHuepcurera, 2014. - 141 c. : wn., Tabm., cxem. -
http://biblioclub.ru/. - Bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3sus u 3ammTa MeTaiuioB [ DIIEKTPOHHEIN pecypce] : yueOHo-MeToandeckoe mocooue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoi, U. b. Mypamosa ; nox pen. A. b. lapunnesa.
— DIIEKTPOH. TEKCTOBbIE JJaHHble. — ExaTepunOypr : Ypanbckuil (penepanbHblii yHUBEPCUTET,
9bC ACB, 2015. — 92 c¢. — 978-5-7996-1415-7. — Pexum nocryma:
http://www.iprbookshop.ru/65937.html

ITepeyeHb 10NMOJHUTENBbHO JTUTEPATYPHI

1. CemenoBa, 1.B. Koppo3us u 3amura ot kopposuu : yuedHoe nocodue / M. B. Cemenona, I
M.®nopuanosuy, A. B.Xopommnos ; nox pea. U. B. Cemenosoii. - M. : ®DUSMATIIAUT, 2002. -
336 c. - bubnwmorp.: c. 18,65,175,257,308. - IIpeam. yka3s.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunnbes, B.JO. Koppo3uonHas cTONKOCTh U 3alIMTa OT KOPPO3UU METATUINYECKUX, TTOPOTII-
KOBBIX U KOMIIO3ULIMOHHBIX MaTepHaioB DJIEKTPOHHBIN pecypc : yuebHoe nmocobue / FO.A. Ily-
ctoB / B.}O. Bacunses. - Koppo3noHHasi CTONKOCTb | 3aIIUTa OT KOPPO3UH METAITMYECKHX, TO-
POIIKOBBIX U KOMIIO3UIIMOHHBIX MaTepuanos,2019-09-01. - Mocksa : U3narensckmii Jom MU-

CuC, 2005. - 130 c.

Ilepedyens pecypcoB HH(POPMALMOHHO-TEJICKOMMYHHKAMOHHOI ceTn «MHTEepHEeT», HE0O-
XOAUMBIX VIS OCBOCHUS AUCHUIIIMHBI
1. http://window.edu.ru/ — Enaoe okHO ocTyma K 00pa30oBaTelIbHBIM PeCypcaM.

2. www.biblioclub.ru — DnexTporHO-0MOMMOTEYHAsE cUcTeMa «YHHUBEPCHTETCKAsh OMOIMOTEKA
OHJIANHY.

3. catalog.ncstu.ru — Snextponnsiid kKataior ¢poauantr CKOY

4. www.library.stavsu.ru — DnektpoHHass OMONIMOTEKa W AJIEKTPOHHBIA KaTajlor HaydHOW OMO-
muoteku CKOY
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IIpakTnyeckoe 3ansaTue Ne 2. Biusinue pa3jinyHbIX (P)AKTOPOB HA CKO-
POCTh I'a30BOH KOPPO3UH.

Hean 3ansiTusa: V3yunuTh BIUsSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH ra-
30BOM KOPPO3HH.

3HaHuMsA U YMeEHHUsl, IpuoOpeTaeMbie CTYJIEHTOM B pe3yJibTaTe 0CBOe-
HHUS TEMBbI

3HaTh:

- OCHOBHBIE€ U BCIIOMOT'aTeJIbHbIE MAaTEPHUAJIbI, CIOCOOBI peaIN3aluu TEX-
HOJIOTUYECKUX MPOLIECCOB, IPUMEHATD IPOIPECCUBHBIE METO/IBI AKCILTyaTallUH
TEXHOJOTMYECKOro 000py10BaHuUs IPU U3TOTOBJICHUH TEXHOJIOTMYECKUX MAIIWH;

- METOJbI CTAHJAPTHBIX UCIBITAHUMN MO OMPEACIICHUIO (PUBUKO-
MEXaHWUYECKUX CBOMCTB U TEXHOJOTHUUECKUX NTOKA3aTEIEH UCIIOIb3YEMbIX MAaTEpHU-
aJIOB U TOTOBBIX M3ECINHU

YMeTs:

- BBIOMpaTh OCHOBHBIE M BCIIOMOTaTeNIbHbIE MaTepuabl, CIOCOObI peanu-
3aI[UU TEXHOJIOTUYECKUX MPOLIECCOB, MPUMEHSTh IPOIPECCUBHBIE METOJIBI IKCILTY-
aTallud TEXHOJOTMYECKOro o0OpyAOBaHUS MPH HM3TOTOBIEHUU TEXHOJIOTUYECKUX
MalluH;

- IPUMEHSATh METObl CTAH/IAPTHBIX UCTIHITAHUH MO ONpPEAENICHUI0 (PU3UKO-
MEXaHMYECKUX CBOWCTB U TEXHOJOTMYECKUX ITOKA3aTEJIEH UCIIONIb3YEMBIX MAaTEPH-
aJIOB M TOTOBBIX U3JCIUH.

Bnaners:

- YMEHHEM BBIOMPATh OCHOBHBIE U BCIIOMOTaTeNIbHbIE MaTE€PHAIIbI, CIOCOObI

pean3anu TCXHOJIOTHYCCKUX ITPOLUECCOB, INPUMCEHATL IMPOTPECCHBHBLIC MCTObI

14



9KCIIIyaTalu TCXHOJIOTHUYCCKOI'O 060py,Z[OBaHI/ISI IIpHU U3roTOBJICHUH TCXHOJIOTH-
YCCKHUX MalllnH,

- YMCHHUCM IPHUMCHATHL MCTO/bl CTAHJAAPTHBIX WUCIILITAHUHN TI0 ornpceacic-
HHIO @HBHKO-MCX&HI/I‘IGCKI/IX CBOMCTB 1 T€XHOJIOTHYECKHMX IOKa3aTeIeH HCIIOJIb3Y-
CMbIX MATCPHAJIOB U I'OTOBBIX I/ISI[GJ'II/Iﬁ

HaumenoBanue (popMupyemMbIX KOMIIETCHIHH

Nunexc DopMyJIMPOBKA:

I1K-15 YMCHUCM BI)I6I/IpaTI> OCHOBHBLIC N BCIIOMOI'aTCIIBHBIC MATC-
pHUalibl, CIIOCOOBI peain3anuu TCXHOJOTHYCCKUX ITPOLCC-
COB, IPHUMCHATH IPOIPECCUBHBIC MCTOAbI 3KCILTyaTallhun
TCXHOJIOTHUYCCKOTO O60py2[OBaHI/I$I IIpu M3roTOBJICHUH
TCXHOJIOTHYCCKUX MAalllnH

[1K-16 YMEHHEM IPUMEHSATh METOABI CTAHIAPTHBIX UCIIBITAHUN
0 ONPEENICHUIO0 (PU3MKO-MEXaHUUECKUX CBOMCTB U TEX-
HOJIOTUYECKHUX I0KA3aTeNIeN UCTI0JIb3YEMBIX MaTEPUaIOB
Y TOTOBBIX U3JIEJIAN

AKTyalbHOCTB TeMBI. [locie n3yueHus: TeMbl CTYAEHT JOJIKEH OCBOUTh
YTO, Ta30Bas KOPPO3us - HanOoJiee paclpoCTPAHEHHBIN BUJ XUMUYECKOU KOPPO-
3ud. [Ipu BbICOKMX TeMIepaTypax MOBEPXHOCTh METalIa MO/ BO3AEHCTBUEM T'a30B
paspymiaercs. ['a30B0il KOppo3uK MOABEPKEHBI IETANU U Y3JIbl MAIlINH, padoTaro-
IIUX MPU BBICOKUX TEMIIepaTypax, JIBUTATeNId MOPITHEBOrO0 U TYPOMHHOIO THIIA,
paKeTHbIE ABUTATENHN U T. 1. XUMHUYECKOE CPOJICTBO OOJIBIITUHCTBA METAJIOB K
KHUCJIOPOAY MPHU BBICOKUX TEMIEpPATypax MOYTH HEOTPAHUUYEHHO, TaK KaK OKCH/JIbI
BCEX TEXHMUYECKH BaKHBIX METAJIOB CIIOCOOHBI pACTBOPSITHCS B METAJUIAX U yXO-
JUTh U3 PAaBHOBECHOM cUCTEMBI. CKOPOCTh ra30BOM KOPPO3UU ONPENEIAETCS CBOM-
CTBAMHU OKCHUJIHOM MIJIEHKH, a TaK)Xe MPUPOJION MeTalla U XMMUYECKUM COCTaBOM
OKpYXalollel cpeibl, CBOMCTBAMU €€ MPOIYKTOB U 3aBUCHUT OT TEMIIEPATYPHI U
JTABJICHUS.

Teopemuueckaa yacmep

Bnuanue memnepamyput na ckopocms 2a30801 KOppo3uu

Temneparypa oka3bIBaeT 3HAYMUTEIBHOE BIIMSHHE HA MPOLIECCHl Ta30BOM
Koppo3uu. it 60JBIIMHCTBA METAIUIOB POCT TEMIIEpaTyphbl CIOCOOCTBYET YBEIH-

YEHUIO CKOPOCTH peakluu. Temneparypa OKa3bIBaeT BIMSHUE HA KOHCTaHTY CKO-
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POCTH XMMHYECKON peakuuMd M Ha Kod(PPUIMEeHT Maccomepenaud B Ipoliecce
nuddy3um.

JIns oboux ciaydaeB MMEET MECTO IKCIIOHEHIMalbHas 3aBUCUMOCTh B CO-
OTBETCTBUU C YpaBHEHUEM AppeHuyca:

K=A.e ERT ’

rae K — KOHCTaHTa CKOPOCTHM XUMHUYECKOW peakiuu Wik KodhQUImeHT
muddyszuu;

A — nocrostHHAsA, (hopMalTbHO paBHas K mipu skctpamosnuu Ha 1/T = 0;

E — »Heprust akTuBaIiu XUMUUECKON peakiuu Uiy nporecca auddysuu;

R — razoBas noctostnHas, paBHas 8,314 Jx/monb K;

T — abGcomoTHas TeMiieparypa, K.

N3 norapudmudeckoit ¢hopmbl ypaBHEHUST AppeHHyca CIEAyeT MPsSMO
MPOTOPLMOHANIbHAS 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH IpoIecca ra30Boi KOpPpo-
3UM OT TEMIIEPATYPHI:

IgK =IgA— L
2,3RT

Konebanus Temneparypbl npu HarpeBe MeTasuia, OMepEeMEHHbBIE HArPeB U
OXJIQXKJEHUE YBEIUYHMBAIOT CKOPOCTh OKHCIEHHS METAJUIOB. B OKCHMAHON IIEHKE
BO3HUKAIOT TEPMUYECKHE HAMPSIKEHUS, 00pa3yloTcsl TPEIIMHBl U OHA HAYMHAET
OTCJIaMBaThCsl OT METAJLIIA.

Bnuanue oaenenua u cocmaea 2asa:

Ecnu mapumanbHOE [aBICHHE OKUCIMTENS HUKE JABJICHUS JUCCOLMALMU
o0pa3yrolero B pe3yibTaTe ra30Boid KOPPO3HH COSAMHEHUS, TO TEPMOIUHAMMYC-
CKHM BO3MOYKHOE OKHCIICHHE METAJUIA MPEKPAIAETCS.

Ecnu oxuciieHne meranina JUMUTUPYETCS XUMHUUYECKOU pEeakUen, TO CKO-
pOCTh KOPPO3UM YBEIMYMBACTCS MPOMOPIIMOHATIBHO KOPHIO KBAJAPATHOMY OT Be-
JIMYUHBI TABJIEHUS OKUCIUTENSA-KUCIOPOAA.

Ecnu ckopocts peaknmu ornpeaensercs nporeccom auddy3un B 3alUTHOM

IIJICHKE, TO YETKOM 3aBUCUMOCTH OT JaBJICHUS ra3a HEC Ha6JIIOI[a€TC$I. CYHIGCTBCH-
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HOE YBEJIMYEHHE CKOPOCTH OKHUCIICHMS] METaljla C MOBBIIICHUEM COJEpKaHUS U
KOHIIEHTpAI[MU KUCJIOPOJia B ra30BOM cpejie HaOMI0AaeTCsl TOJIbKO MPU HEBBICOKOM
KOHIICHTpAIIMU KUCIOPOaa B KAaKOW-THO0 HEHTpaIbHON aTMOcdepe.

JlanbHeiilee yBelInyeHUe MapluuaIbHOrO JaBJICHUSI KUCIOPOJia B Ta30BOM
CMECH HE COIPOBOXIAETCS MPOMOPIUOHATBHBIM YBEIUYEHUEM CKOPOCTH T'a30BOM
koppo3un. Hanpumep, ckopocTs okucieHus xeneza U meau mnpu 800—-1000 °C B
YUCTOM KHCJIOPOJI€ MPUMEPHO BIBOE OOJIBIIE, YEM Ha BO3yXe, XOTs MaplHaibHOE
JIaBJICHUE KHUCIOpPOJa MEHSETCS B MATh pa3. CKOPOCTh OKUCIEHHUS METAJJIOB KHUC-
JIOpO/ia HETIOCPEJACTBEHHOTO BIIMSHUSI HE OKa3bIBaET.

bosbiioe BIusHUE OKA3BIBAIOT HPUMECU B OKUCIUTEIBHON KOPPO3UOHHOU
cpene. Hampumep, 3arpssaenne Bozayxa CO,, SO,, mapamMu BOJABI BBI3BIBACT T10-
BBIIIICHHE CKOPOCTH T'a30BOM KOPPO3UHU HU3KOyTIIepoaucToi ctanu B 1,3-2,0 pa3a

B texnuke anmaparypa, U3roTOBICHHAs U3 CTAIH M YyTyHa, 4acTO MOJBEp-
raeTcsi BO3JIEUCTBUIO TeMneparypsl U apyrux razon: CO,, SO,, mapoB Bojbl. [Ipo-
BEJICHHBIC UCCIIEA0BaHMS MoKazanu, 4To npu 900°C CKOpOCTh OKMCIICHUS Kelie3a
U3MCHSETCS B PAAY:

H,O > CO;, > O, > SO..

Kene3o 0OHapyXKMBAET JOCTATOYHO BBICOKYIO KOPPO3HUIO BO BCEX UCCIENO-
BAHHBIX Fa30BBIX CPEllax, KOTOpas 3HAYUTENBHO yBEIUYUBaeTCs B uHTEpBaje 700—
900°C.

Xpom 0051a1aeT BEICOKOM KapOCTOMKOCTBIO BO BCEX YETHIpEX arMochepax.

Huxens otHOCcHUTENbHO ycToumB B cpene Oy, H,O u CO,, HO CHIIBHO KOp-
ponupyet B atmochepe SO,.

Kobanem HanbonbIIy0 CKOPOCTh KOPpOo3uu uMeeT B cpenae SO,, KoTopas
3HAYUTENBHO BO3pacTaet npu nepexone ot temmeparypsl 700°C x 900°C.

Meow Hanbosiee ObICTPO KOPPOAUPYET B aTMOcdepe KUCIopoaa, HO YCTOM-

yuBa B cpeae SO,.
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[IpyuHATO cUMTaTh, UTO PA3IUYMUSI B CKOPOCTH KOPPO3UU METAIOB B pas-
JUYHBIX ra3ax B 3HAYUTEIBHOUN CTEIEHU OMNPEACISAIOTCS 3alllUTHBIMU CBOWCTBAMU
00pa3yoIKXCs Ha METaJlIe TUIEHOK IPOAYKTOB KOPPO3HUH.

Bausnue cocmaea nnenku:

[ToBepxHOCTHAs IJICHKA, KOTOpasi o0pa3yeTcs Ha MeTaJuie, ONPECNISIeT ero
KOPPO3MOHHYIO YCTOWYMBOCTh B arpeCCHMBHOM ra3oBou cpene. Ilnenku Knaccu-
duyupyrom ¢ 3agucumocmu om ux moawiuHsl. Pa3nnyaror:

—  TOHKHME (HEBHUAMMBIC) IUICHKA TOJIIMHON OT MOHOMOJIEKYJISPHOTO
ciiost 10 40 HM;

—  CpelHHUe TUICHKHU (BUIMMBIE Ojarojapsi MHTEp(GEepEeHIIMOHHOMY OKpa-
IIMBAHUIO KaK IBETa MoOekanocTn), uMmeroiue Toamuny 40-500 uM;

—  TOJCThIC (BUAMMBIC) MJIEHKHU ToJuHou 6onee 500 am. TommumHa 06-
pa3yeMbIX INIEHOK BO MHOTOM OIPEAENISETCS YCIOBUSIMH OKUCIICHUS.

CocTaB OKCHUAHOM IJIEHKM TIPU ra30BOM KOPPO3UU CTalE€l U CIUIaBOB Ha
OCHOBE XKEJe3a ONPEAEISIETCS COCTABOM KOPPOAUPYIOIIEN CTaH.

[Tpubnu>keHHO MO BO3pACTAaHUIO YCTOMYMBOCTH K Ta30BOIM KOPPO3UU B aT-
Mocdepe Bo3yXa MOKHO PacloiOKUTh MeTaJlIbl B crnenyromumii paa: W < Fe < Co
< Cu < Ni.

K stoii e rpymme otHocstes u Mn, Be, Zn, Ti.

B rpynny meTtamios, 1aroMMX MIEHKH ¢ Hanbosee BHICOKUMHU 3allUTHBIMU
CBOWCTBAMH M OKHCIISIOIIMXCS 10 JiorapudmMudeckoMy 3akoHy, Bxoaat Si, Al, Cr,
o0ecrieunBarOIINE MOBBIIICHUS KAPOCTOUKOCTH CTaJIeH.

[Ipu BBeIEHMHU yKa3aHHBIX 3JIEMEHTOB B COCTaB CTallM 00Opa3yeTcs 3alluT-
Has OKCHJIHAS TIJICHKA JISTUPYIOMIET0 KOMITIOHEHTA, 3aTpyaHsitoias nuddys3uto pe-
arecHTOB M OKHCIIEHHME OCHOBHOTO MeTaiuia. OKCHJIl JIETMPYIOMIETO KOMIIOHEHTA
JIOJDKEH UMETh BBICOKHE TEMIIEpaTyphl TUIABJICHUSI M BOSTOHKU U HE 00pa30BHIBATH
HU3KOIJIABKUX ABTEKTUK B CMECH C JIPYTUMH OKCUJIAMH.

Bornpocs! u 3aganus

ba3oBblli ypOBEHB
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1. Oxka3pIBaeT JM TemIeparypa BIMSHUE Ha MPOILECCHl Ta30BON KOPPO3UU?
Kakoe ypaBHEHUE OTpa)kaeT 3Ty 3aBUCUMOCTH?
2. Oxa3pIBaeT JIM BIWSHUE JIaBJICHHUE HA MPOIIECCHI Ta30BOM Koppo3uu? Kakue
yCIJIOBUSI 00ECTIEYMBaIOT 3aBUCUMOCTD?
3. Kak cBs3aHa CKOpOCTh peaKIi KOPPO3UH METAJUIMYECKUX U3JENUi ¢ map-
LMaJbHBIM JIaBJIECHUEM KHCIIOPOJIa B OKpY Karolen cpeae?
Bormpocs! u 3ananus
[1oBBIIIEHHBIN YPOBEHB
1. KakoBbl yCJIOBHSI NPOTEKAaHUS KOPPO3MOHHBIX IMPOLECCOB IS KENe3a,
XpoMa, HUKEJ U KobanbTa?
2. Oka3pIBalOT JIM BIMSHUE MMPUMECH B OKHCIUTEILHON KOPPO3UOHHON Cpefie

Ha CKOPOCTb KOPPO3HNOHHBIX HpOHeCCOB? HpI/IBeI[I/ITe IMPUMCPEI TAKOT'O BIIMAHUA.

Cnucok JsuTepaTypbl, peKOMEeHAyeMbIid K UCII0JIb30BAHUIO 110 TAHHOM Teme

ITepeyeHb OCHOBHONM M JONOJHHUTEJBHOH JIMTEPATYPbl, HEOOXOAMMON 1JIsi OCBOCHHS M C-
HHUITHHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. Jlazytkuna, O. P. Xumnuueckoe cONpOTUBICHUE U 3alllUTa OT KOPPO3HUHU : yueOHOe mocodue /
O.P. Jlazytkuna ; MunucrepctBo oOpa3oBanust U Hayku Poccuiickoit denepanuu ; Ypanbckuit
benepanbHbIi yHUBepcuTeT UM. niepBoro IIpesunenta Poccuu b. H. Enbuuna. - EkarepunOypr :
WN3narensctBo  Ypansckoro yHuBepcutera, 2014. - 141 c¢. : wm, Tabm, cxem. -
http://biblioclub.ru/. - Bubnuorp. B xH. - ISBN 978-5-7996-1157-6.

2. Koppo3us u 3ammra MeTajuioB [ DJIEKTPOHHBIN pecypc] : yueOHo-MeToauueckoe nocooue / O.
B. Apocnasuesa, T. H. Ocranuna, B. M. Pynoii, U. b. Mypamosa ; nox pea. A. b. /lapunuesa.
— DIIeKTPOH. TEKCTOBbIE JJaHHble. — ExaTepunOypr : Ypanbckuil (penepanbHblii yHUBEPCUTET,
9bC ACB, 2015. — 92 c¢. — 978-5-7996-1415-7. — Pexum nocryma:
http://www.iprbookshop.ru/65937.html

IlepeyeHb 10MO0THUTENIBHOM JTUTEPATYPBI

1. CemenoBa, U.B. Kopposus u 3ammra oT koppo3uu : yueoHoe mocodue / . B. Cemenona, I
M.®nopuanosuy, A. B.Xopommios ; mox pea. U. B. Cemenosoii. - M. : ®DUZMATIINUT, 2002. -
336 c. - bubnwmorp.: c. 18,65,175,257,308. - IIpeam. ykas.: c. 314. - ISBN 5-9221-0246-X

2. Bacuibes, B.JO. Koppo3noHHas CTOWKOCTh M 3allTa OT KOPPO3UU METANIMYECKHUX, OPONI-
KOBBIX ¥ KOMITO3UIIMOHHBIX MaTepHalioB DJIEKTPOHHBIN pecypc : yueOHoe mocooue / FO.A. Ily-
ctoB / B.}O. Bacunwes. - Koppo3noHnHasi CTOMKOCTb U 3alIMTa OT KOPPO3UU METAITMYECKHX, TTO0-
POIIKOBBIX U KOMIO3UIIMOHHBIX MaTtepuanoB,2019-09-01. - Mocksa : U3parensckuit Jlom MU-
CuC, 2005. - 130 c.
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Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH « AHTepHeT», He00-
XOAMMBIX JIJI1 OCBOECHHSI THCIMILIHHbI
1. http://window.edu.ru/ — Exunoe okHO 10cTyma K 00pa30BaTeIbHBIM PECYPCaM.

2. www.biblioclub.ru — Dnekrponno-6ubnHoTeYHass cucTeMa «YHHUBEPCUTETCKAass OMOIHOTEKA
OHJIANH.

3. catalog.ncstu.ru — Dnextponnsiii katanor ¢poauantr CKOY

4. www.library.stavsu.ru — DnexTpoHHass OHOJIHOTEKAa M DIICKTPOHHBIN KaTalor HaydHOU Ouo-
muoteku CKOY
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IIpakTuyeckoe 3ansitue Ne 3. ATmocepHasi cyxasi KOppo3usi MeTAJIOB

Hean 3ansaTus: M3yunth MexaHu3M mpoliecca aTMochepHOi CyXoi Kop-
pO3HS METAIIIOB

3HaHuUA W yMeHHs, mpuodperaeMble CTYACHTOM B pe3yJibTaTe OCBOe-
HHS TeMbI

3HaTh:

- OCHOBHBIE U BCTIOMOTaTeJIbHbIE MAaTEPHAJIbI, CIIOCOOBI peaiu3aluu TeX-
HOJIOTUYECKUX MPOILIECCOB, MPUMEHSTh MPOTrPECCUBHBIE METObI YKCILUTYaTalluN
TEXHOJIOTUYECKOr0 000PYI0BaHUSI IPU U3TOTOBJICHUH TEXHOJIOTMUYECKUX MAIIIWH;

- METOJIbl CTAHJIAPTHBIX UCTIBITAHUI IO ONPEAEICHUIO (PU3UKO-
MEXAHUYECKUX CBOMCTB M TEXHOJIOTHUYECKHUX MOKA3aTEICH UCIIOIb3YEMbIX MaTEpH-
aJI0B Y TOTOBBIX U3JEIINI

YMeTs:

- BBIOMpATh OCHOBHBIE U BCIIOMOTATEIbHBIE MaTE€pHabl, CIIOCOOBI peatu-
3alMHA TEXHOJIOTHYECKUX ITPOLECCOB, IPUMEHATH MIPOrPECCUBHBIE METOABI DKCILTY-
aTallid TEXHOJOTHYECKOTO OO0OpYJOBaHUSI MPU U3TOTOBJICHUU TEXHOJOTHUECKUX
MallIVH;

- IPUMEHSITh METO/Ibl CTAH/IAPTHBIX HUCIBITAHUM 1O ONpeAeieHUI0 (HU3UKO-
MEXAHUYECKUX CBOMCTB U TEXHOJIOTHMUYECKUX MOKA3ATENECH UCTIOJIb3YEMbIX MAaTEPU-
aJI0B ¥ TOTOBBIX U3JCIIUM.

Bnaners:

- YMEHHEM BBIOMPATh OCHOBHBIE M BCTIOMOTaTEIbHBIE MaTEPUAIIBI, CIIOCOOBI
pean3alni TEXHOJIOTHUYECKUX IPOLECCOB, MPUMEHATh NPOTPECCUBHBIE METOIBI
AKCIUTyaTallMl TEXHOJIOTUUYECKOTO 00OpY0BaHUS MPHU M3TOTOBJICHUU TEXHOJIOTH-
YECKUX MAIIIUH;

- YMEHMEM NPUMEHSATh METOJbl CTAHIAPTHBIX MCIHBITAHUN MO OMpeaese-
HUIO0 (U3UKO-MEXaHUYECKUX CBOMCTB M TEXHOJOTUUYECKHUX MOKA3aTEIeH UCTIOb3Y-
€MBIX MATEPUAJIOB U TOTOBBIX U3AECIUN

HaumenoBanue popMupyeMbIX KOMIETECHIUMN
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Nupexc DopMyIUPOBKA:

[1K-15 YMEHUEM BBIOMpATh OCHOBHBIE M BCIIOMOTaTEIbHbIE MaTe-
pHaJIbl, CIIOCOOBI peAIN3alUA TEXHOJIOTUYECKUX IPOLEC-
COB, IIPUMEHSATH MPOTrPECCUBHBIE METObI 3KCIUTyaTalluu
TE€XHOJIOTMYECKOro 000pYyJOBaHMs MpPU H3FOTOBJICHUU
TEXHOJIOTMYECKUX MallluH

[1K-16 YMEHUEM MPUMEHSATh METO/Ibl CTAHAAPTHBIX UCTIBITAHUHN
O OIpPECNICHUI0 (PU3UKO-MEXaHUYECKUX CBONCTB U TEX-
HOJIOTMYECKHUX MOKa3aTeNIed UCTIOIb3yEMbIX MATEPUATIOB
Y TOTOBBIX U3JIETUI

AxTyanbHOCTh TeMbI. [locne u3ydeHus: TeMbl CTYIEHT JOJDKEH OCO3HATh,
9TO aTMoc(epHas Koppo3us — Hamboyiee pachpOCTpaHEHHBIA BUJ KOPpPO3UH, €€
IPOSIBJICHUS] HACTOJIBKO MHOTOYMCIIEHHBI M pa3HOOOpa3Hbl, YTO COBEPLIEHCTBOBA-
HUE METOAO0B OOpHOBI C HEM HE yTpauMBaeT CBOEH aKTyaJdbHOCTH. ATMOC(HEpHOU
KOPpPO3UU OJIBEPKEHBI BCE METAITIOKOHCTPYKILIMH, SKCITyaTUPyEMble Ha OTKpPbI-
ToM Bo3ayxe (0kosio 50 % ot Bcero umeroiierocsi MetamiodoHaa), a UMEHHO: TPY-
OOMpPOBOBI U EMKOCTHOE 000pYIOBaHNE HA36MHOTO PACTIOJIOKEHUS, METaInYe-
CKHE YaCTU CTPOEHUH, ONOpP, MOCTOB, TPAHCIIOPTHBIE U MOIPY304UHO-PA3TPYy30UHbIE
cpenctBa. [loBepXHOCTH KOHCTPYKUMH MPH IKCIUTyaTallil HEM30EKHO TOBepra-
IOTCSl YBIQXKHEHUIO U 3arpsi3HEHUIO, YTO SBISETCS MEPBONPUYMHON BO3HHUKHOBE-

HUS Y Pa3BUTHSI KOPPO3UOHHBIX MPOLECCOB.

Teopemuuecxa}l yacmo

Ammocehepnasa Koppozus — 310 KOPpPO3Us COOPYKCHUN U 000pya0BaHUA,
IKCIUTYaTUPYIOUINXCS B YCIOBUSX 36MHOU aTMOC(hEpHI.

CkopocTh KOPpO3UHU U BUJ KOPPO3UOHHOTO Pa3pyIlICHHUs 3aBUCIT OT IpH-
pobl MeTaijia, BIaXXKHOCTH, 3arpssHeHHocTH atMocdepsl (I'OCT 16350-80). B
CpeIHEM CKOpPOCTh KOPPO3UH METAJIOB B aTMoc(epe HIKE, UeM B TOYBE U MOP-
CKOU BOJIE.

B oOnactu cyxoil atMochepHOil KOppOo3uH peanu3yercs XUMUYECKH Me-
XaHU3M IPOLIECcCa U CKOPOCTh Pa3pyllICHUs METAJUIOB HEBeJlMKa. PocT okcuaHOM

IJICHKHU IIPOUCXOJIUT B IICPBBIC CCKYHALI 1 MUHYTHI. IlTocne ABYX-TPEX 4aCOB AaJlb-
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HeHIee yTONIIeHUE TUICHKHU TTpeKpaiiaercs. [IpenenpHas ToNMMHA IEHOK Ha JKe-
nese — 3040 A, na HepxkaBeronux ctamix — 10-20 A.

3arpsizHEHHE aTMOC(hEphl Ta3amMu, MBUTHIO0 PE3KO YCKOPSET KOPPO3HI0. ITO
SIBJICHHC HAOJIOMAIOT B MPOMBIINIJICHHBIX IICHTPaX, OCOOCHHO B MPUCYTCTBUU B
Boszmyxe SO,, NH3, H,S, C1,, HC1.

OCHOBHBIM CTUMYJIUPYIOMHM (HaKTOPOM aTMOC(PEepHON KOPPO3HH SIBISET-
Csl coJiepyKaHue BOJBL. IIpy OTHOCHTENBHON BIXKHOCTH BO3ayxa J0 60% ciembl
BJIaT'W Ha MMOBEPXHOCTH METaJlJIa OTCYTCTBYIOT. B 3TOM citydae Koppo3us ImpoTeKa-

CT II0 XUMHUYCCKOMY MCXAaHU3MY.
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Pucynox 1.2 — Kopposus srcenesza 6 6o30yxe, cooepacawem 0,01 % (06.)
SO,

OO0pasyromecss Ha TTOBEPXHOCTH OKCHUIHBIC TUIGHKH MOTYT 00JajaTh 3a-
IIUTHBIMA CBOMCTBAMU M TOPMO3UTH PA3BUTHE KOPPO3MOHHBIX pas3pylieHUi (pu-
cyHok 1.2).

Haubonee yacto XMMHUECKUNA MEXaHU3M peaqn3yeTcsi B Mpoleccax raso-
BOW KOPPO3UH U B KHUJIKON CPEIEC HEIIEKTPOIUTOB.

Koppo3us B HE3IEKTPOIUTAX — 3TO KOPPO3US B KUIAKOCTAX, HE TIPOBOIS-
X DJIEKTpHUECKHil ToK. K HeamekTponuTaM OTHOCSTCS, HarpuMmep, OpoM, pac-
TJIaBJICHHAS CEpa, MHOTHE OpraHnYecKue BemiecTBa (6eH30:, xiaopodopM, heHol u

T.1.), )KUJIKO€ TOILUTUBO (He(PTh, KEPOCHH, OEH3MH), CMa304YHbIC MacJa.
L3



Koppo3us mMetamioB u cijiaBoB B O€3BOAHBIX PACTBOPAX HEANEKTPOJIUTOB
MPOTEKAET C MEHBIIIEH CKOPOCTHIO, YEM B PACTBOpAX AJIEKTPOJIUTOB, U MPEUMYIIIE-
CTBEHHO IO XMUMHYECKOMY MexaHu3My. OIHAKO BCe K€ MPUBOAUT K 3HAYUTEIb-
HBIM pa3pylICHUSIM METaNIMYECKON armapaTyphl.

Hanpumep, pacmiaBieHHas cepa XUMHUYECKHA aKTHBHA U pearupyer MmouTu
CO BCEMH MeTajllaMd. B ee mpUCYTCTBHM CUIBHO KOPPOAUPYET MEb, OJIOBO, CBH-
HEll, B MEHbIIEH CTENEeHU — YTIAEPOAUCTasi CTallb U TUTAH, U HE3HAYUTEIbHO —
AIFOMHAHUM.

Biiaxksblil XJI0p BBI3BIBAET CHIIBHYIO KOPpO3HUIO ammapatypsl. B ero cpene
CTOEK TOJIbKO TUTAH U HEMETAJUIMUYEeCKUe MaTepuaisl. [Ipu CHIKEHUN KOHIIEHTpa-
uuu Biaru 10 0,04% BO3MOKHO MPUMEHEHUE CTAIBHOM anmaparypsl. s yBenu-
YEHUS KOPPO3HUOHHOW CTOMKOCTH CTaJbHBIX MOBEPXHOCTEN MPU BO3MOKHBIX MPO-
CKOKaX HEJOCTATOYHO OCYIIEHHOIO XJIOpa PEKOMEHAYETCsI, HallpuMep, MOKPHIBATh
CTaJbHBIE IETAIH 3AUIUTHBIM CJIOEM HUKEIIS.

BoJBIIMHCTBO OPraHUYECKUX JKUJIKOCTEHN, HE COJIEPKAILIUX BOJIbI U APYTUX
MIPUMECE, MHEPTHBI 10 OTHOIICHUIO K cTayii. Ho mpucyTcTBue Biaru, gaxe B He-
3HAUYUTENBHBIX KOJIUYECTBAX, CO3AET arPECCUBHYIO Cpelly, XUMHUUECKass KOPPO3us
NEPEXOAUT B DJIEKTPOXMMHUYECKYI0, U MPOLECC OKHUCICHUS METajlla YCKOPSETCS.
Tak, ctanb B TETpAXJIOPUE Yriepoaa sBIAETCI KOPPO3UOHHOCTOMKOM. [Ipu mona-
JaHUM ciaeaoB Baaru nmpoucxogut ruapoans CCly:

CCly + H,0 = CCI130H + HCI.

OOpa3yercst arpeccMBHasi AJICKTPOIPOBOJHAS CpeJa, KOTOpas BBI3BIBACT
CUJIBHYIO KOPPO3HUIO CTaJIH.

Koppo3uonHasi akTUBHOCTh HEPTH U MPOIYKTOB €€ MepepaboTKu ompee-
JSIETCSl COJEpKAaHUEM B HEW COEIMHEHHI Cepbl — CEpOBOJOPOJA M MEPKANTAHOB
(TnocniupToB ¢ obmel Gpopmynoi (R-SH). OTu coearHeHUs BHI3BIBAIOT KOPPO3HIO
KoOanbTa, HUKEJS, CBUHIIA, 0JI0BA, MEIM M APYTHX METAJIJIOB 32 CUET 00pa3oBaHUs

Ha TTOBEPXHOCTH CYIh(UIOB U MEPKANTUIOB MeTaiia Tuna RS—Me—-SR.
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Yem Oouibllle B JKUJIKHX MPOIYKTaX CEphl, TEM CUIIbHEe Kopposus. Tak B
Mazyte, cojiepxkaiieM 3,7% cepbl, ckopocTh koppo3uu ctanu (0,12%C) B 6 pa3
OoJibllle, yeM B Ma3yTe, coaepkaiiem 0,5% cepsl.

Cranb MOXET KOPpPOAMPOBATH MPU COMPUKOCHOBEHHH C OCH3WHAMU, TaK
KaK YIJIEBOJOPOJbI, COJAEpKAIUECs B OCH3MHAX, OKHUCISIIOTCS MOJ JeHCTBUEM
KHUCJIOpOJa BO3yXa, 00pa3ysi OpraHM4eCKrue KUCIOTHI.

Meramueckue u3ienus, padoTarole B pacCTBOPaX HEIIEKTPOIUTOB, TO-
TOBST U3 MAaTEpPUAJIOB, YCTOMYMBBIX B JTAHHOM cpejie. BBICOKOXpOMHCTBIE CTalIN
WCIIOJIB3YIOT MPU M3TOTOBJICHUU ammaparypsl g nepepadotku HedTu. [lupoko
MPUMEHSIIOT HAHECEHUE Ha MMOBEPXHOCTD CTAJIM 3aIlIUTHBIX MOKPHITUH.

[TpoaykThl KOppO3UHU, KOTOPBIE OOPA3YIOTCSI HA MOBEPXHOCTH METaJlIa, MO-
T'yT TOPMO3UTH JATBHEUIIIUN MPOLECC KOPPO3UU.

Bomnpoce! u 3ananus.

ba3oBb1il ypoBEHb:

1. B u4ém cynHocTh aTMOChepHO cyxo kKoppo3un MeTaiuioB? KakoB eé
MEXaHUu3M?

2. Urto Takoe atMocdepHasi KOppo3usl, MOA3eMHast U OMOKOPPO3Us?

3.  KakoBel Mexanm3Mbl AUGGY3UH B TBEPAOM KPHCTALIMYECKOM Teje
pu 00pa30BaHUU KOPPO3UOHHBIX TIIEHOK?

Bomnpocs! 1 3a1anusl.
[1oBBIIEHHBIN YPOBEHB

1. KakoBbI yClIOBUS MPOTEKAHUSI KOPPO3HUOHHBIX MPOLECCOB JJIS JKEJe3a,
XpoMa, HUKEJIS U KoOanbTa?

2. Kak nporekaer XUMHUYECKasi KOPPO3UsI METAJIOB B HE JIEKTPOJIUTAX?
Kak BiusieT Ha CKOPOCTh KOPPO3UHU HAJIMYKE BIIary B HE DJIEKTPOJIUTAX ?

3. Oka3spIBalOT JIM BIUSHHUE MPUMECU B OKHCIHUTEIHHOM KOPPO3HMOHHOU
Cpelie Ha CKOPOCTh KOPPO3MOHHBIX mpoueccoB? IlpuBenute npumepbl Takoro

BIIMAHMUA.
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Cnmcok JuTepaTyphbl, peKOMeHIyeMblii K HCIIOJIb30BAHUIO 110 JTAHHON Teme

IlepeyeHb OCHOBHON M JONOJHHUTEJBHOH JMTEPATYPbl, HEOOXOAMMOI 1JIsi OCBOCHHS /M C-
HMILTHHBI
Ilepeyenb 0CHOBHOI1 TUTEPATyPBI

1. JTazytkuna, O. P. Xumudeckoe CONPOTUBICHUE U 3alllUTa OT KOPPO3HUH : ydeOHOe mocobue /
O.P. Jlazytkuna ; MunuctepcTBo oOpazoBanus M Hayku Poccuiickoit denepanuu ; YpaibCKuid
denepanbublii yHuBepcUTET UM. iepBoro [Ipesunenra Poccuu b. H. Enpimna. - ExarepunOypr :
WN3narensctBo  Ypanbckoro yHuBepcutera, 2014. - 141 c¢. : wm, Tabm, cxem. -
http://biblioclub.ru/. - Bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3sus u 3amuTa MeTaluioB [ DIEeKTPOHHEBIN pecypce] : yueOHo-meroandeckoe mocoodue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoit, 1. b. Mypamosa ; nox pen. A. b. /lapunnesa.
— DIEeKTPOH. TEKCTOBbIE JlaHHbIe. — ExaTepuHOypr : Ypanbckuil (penepanbHblii yHUBEPCUTET,
9bC ACB, 2015. — 92 c¢ — 978-5-7996-1415-7. — Pexum nocryma:
http://www.iprbookshop.ru/65937.html

IlepeyeHb 10NMOJHUTENbHOI JTUTEPATYPHI

1. CemenoBa, U.B. Koppo3us u 3ammta oT koppo3uu : yueOHoe nocodue / . B. Cemenona, I
M.®nopuanosuy, A. B.Xopommuios ; nox pea. M. B. Cemenosoit. - M. : ®©UZMATIIUT, 2002. -
336 c. - bubnwuorp.: c. 18,65,175,257,308. - IIpenm. ykas.: c¢. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3noHHas cTOHKOCTb U 3alIMTa OT KOPPO3UU METAUINYECKUX, TOPOLII-
KOBBIX ¥ KOMITIO3UIIMOHHBIX MaTepHalioB DIEKTPOHHBIN pecypc : yueOHoe mocobue / FO.A. Ily-
ctoB / B.}O. Bacunwes. - Koppo3noHHasi CTOMKOCTb M 3alIUTa OT KOPPO3UH METAIUTMUECKUX, T10-
POIIKOBBIX U KOMIO3UIIMOHHBIX MaTtepuanoB,2019-09-01. - Mocksa : U3parensckuit Jlom MU-
CuC, 2005. - 130 c.

IMepeyenn pecypcoB HH(POPMAIHOHHO-TEJIeKOMMYHUKANMOHHOM ceTH « UHTEpHET», HE00-
XOMMBIX /IS OCBOEHHUSI TUCIUTLIMHBI
1. http://window.edu.ru/ — Enuroe okHO 0cTyma K 00pa3oBaTe/IbHBIM PECypCaM.

2. www.biblioclub.ru — DnexTpoHHO-0MOMIMOTEUHAs cUcTeMa «YHHUBEPCUTETCKAs OMOIMOTEKA
OHJIANHY.

3. catalog.ncstu.ru — SnexktponHslil Katanor ¢poauantr CKOY

4. www.library.stavsu.ru — DnexkTpoHHass OMOJHOTEKa M DIIEKTPOHHBIN KaTalor HaydHOW Ouo-
muoteku CKOY
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IpakTu4yeckoe 3ansitue Ne 4. OnpeaeJieHue TOJMMHBI IVIEHOK MPO-
AYKTOB aTMOC(EPHOH CYX0H KOPPO3UM MeTaJLjIA.

Ieap 3aHATHUA: HAYYUTCS PACCUMTHIBATH TOJIIMHY IUIEHOK IPOIYKTOB
aTMoc(hepHOU CyXoil KOPpO3UU MeTala.

3HaHuA U yMeHMs, npuodperaemMble CTYAEHTOM B pe3yJbTaTe OCBOe-
HHSA TeMbI

3HaTh:

- OCHOBHBIE€ U BCIIOMOT'aTeJIbHbIE MAaTE€PHUAIIbI, CIOCOOBI pealn3alun TeX-
HOJIOTUYECKHUX MPOLIECCOB, IPUMEHSATH MPOTPECCUBHBIE METOBI SKCILTyaTallun
TEXHOJIOTMYECKOro 000py10BaHUs IPU U3TOTOBJICHUH TEXHOJIOTMUYECKUX MAIIWH;

- METOAbI CTAHJAPTHBIX UCIBITAHUMN IO ONPEACIICHUIO (PUBHKO-
MEXaHMUYECKUX CBOMCTB U TEXHOJOTUYECKUX ITOKA3ATEIIEH UCIIOIb3YEMbIX MATEPHU-
aJIOB U TOTOBBIX M3/1EIUI

YMeTs:

- BBIOMpaTh OCHOBHBIE M BCIIOMOTaTeNIbHbIE MaTepualbl, CIOCOObI peanu-
3aI[MU TEXHOJIOTUYECKUX MPOLIECCOB, MPUMEHSTh IPOIPECCUBHBIE METOJIBI IKCILTY-
aTalMy TEXHOJOTMYECKOrO OOOPY/IOBAaHUS MPU HU3TOTOBJICHUHM TEXHOJOTHMYECKHX
MalluH;

- IPUMEHSATh METOAbl CTAH/IAPTHBIX UCTIBITAHUH MO ONpPENETIECHUI0 (HU3HKO-
MEXaHWUYECKUX CBOWCTB U TEXHOJOTMYECKUX ITOKA3aTEJIEH UCIIONIb3YEMBIX MAaTEPH-
aJIOB M TOTOBBIX U3/IEIUH.

Bnanern:

- YMEHHEM BBIOMPATh OCHOBHBIE U BCIIOMOTaTeNIbHbIE MaTE€PHAIIbl, CIOCOObI
peanu3anuy TEXHOJIOTMYECKUX IMPOLECCOB, NTPUMEHATh MPOrPECCUBHBIE METOBI
HKCIUTyaTallMM TEXHOJIOTUYECKOTO 000pyAOBaHUS MPU W3TOTOBICHUHM TEXHOJIOTH-

YCCKHUX MallluH,
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- YMCHHUCM IPHUMCHATbL MCTO/JAbl CTaHAAPTHBLIX HUCIIBITAHUHN T10 ornpeaeic-
HHIO @HBHKO-MCX&HI/I‘IGCKI/IX CBOMCTB U T€XHOJIOTHYECKHUX ITOKa3aTeIeH HCIIOJIB3Y-
CMbIX MATCPHAJIOB U I'OTOBBIX I/ISI[GJ'II/Iﬁ

HaumenoBanue popMupyeMbIX KOMIIETECHIUM

Nunexc DopMyJIMPOBKA:

I1K-15 YMCHUCM BI)I6I/IpaTI> OCHOBHBLIC N BCIIOMOI'aTCIIBHBIC MATC-
PpHalIbl, CITOCOOBI peain3aliliid TCXHOJIOTMYCCKUX IIPOLCC-
COB, IIPUMCHATH IIPOIPCCCUBHBLIC MCTOAbI JKCILIyaTalluH
TCXHOJIOTHYCCKOTO O60py,Z[OBaHI/IH IIpyu H3IrOTOBJICHHUU
TCXHOJIOTHYCCKUX MAalllnH

[1K-16 YMEHHEM IPUMEHSATh METOABI CTAHIAPTHBIX UCIIBITAHUN
O OMNPEACIIEHUI0 (PUZUKO-MEXAHUYECKUX CBOMCTB U TEX-
HOJIOTUYECKHUX MOKA3aTeNIeN UCTIOJIb3YEMBIX MAaTEPUAIOB
Y TOTOBBIX WU3CITNHN

AKTyanbHOCTH TeMbl. [locne u3ydeHHs] TeMbl CTYIAEHT JOJDKEH OCO3HATh,
YTO CKOPOCTh T'a30BOM KOPPO3UU ONPEIEISAETCS CBOMCTBAMHU OKCHJIHOM IUICHKU.
OHa IpensTCTBYeT OKUCIECHUIO METAJUIA, €CJIN MOJIHOCTBIO, 0€3 pa3pbIBOB MOKPHI-
BAET €ro MOBEPXHOCTh. 3alIUTHBIE CBOWCTBA OYIyT TEM JIydllle, YeM MEHbLIE KO-
sbdunent nuddysun yepes Hee pearupyrommx yactul. Ilpu 3TomM meHka
JIOJKHA COXPAHATHCS HA MMOBEPXHOCTU METaJlla IPU MEXaHUYECKUX BO3JEHCTBUSIX
U [IpU TUKIMYECKOM U3MEHeHHH TemmnepaTyp. CienoBareiabHO, OHa AOKHA 00ja-
JaTh XOPOUIMMH aJre3MOHHBIMH CBOMCTBAMH (CLIETUICHHEM C MOBEPXHOCTHIO Me-
Tajjia), MEXaHUYECKON MPOYHOCTHIO, UMETh OJM3KOE C METAJIJIOM 3HaYeHHE BEJu-

YUHBI TEMIIEPaTypPHOro KO3 PHUIlMeHTa TMHEHHOTO PaCIIUPECHHUS.
Teopernyeckasi 4acTh

[ToBepxHOCTHAA MIIEHKA, KOTOpasi 00pa3yeTcsl Ha METaJlJIe, ONPEIEISIET €ro
KOPPO3UOHHYI0 YCTOMYMBOCTb B arpeCCUBHOM ra3oBou cpene. Ilienku Knaccu-
Quyupyrom ¢ 3aeucumocmu om ux moawgunsl. Paznuyaor:

—  TOHKHME (HEBUAMMBIC) IUJICHKA TOJIIMHON OT MOHOMOJIEKYJISIPHOTO
citost 10 40 HM;

—  cpeAHME IUIEHKU (BHIMMBIE Oiarogaps MHTEp(GEpPEHIIMOHHOMY OKpa-
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IIMBAHUIO KaK IBETa MoOexkanocTn), uMmeromiye Toamuny 40-500 uM;

—  TOJICTBhIC (BHJAMMBIC) IJIEHKH ToJmuHoi 6osmee 500 am. TommumHa 06-
pa3yeMbIX IIJIEHOK BO MHOTOM OTIPEAEIISIETCS] YCIOBUSIMU OKUCIICHUSI.

CocTaB OKCUIHOM TUICHKM IIpY T'a30BOM KOPPO3WHU CTAJICEd M CIIABOB Ha
OCHOBE JK€JI€3a OIPEICIISIETCS COCTABOM KOPPOAUPYIOIIEH CTaIH.

[IpuOIMKEHHO MO BO3PACTAaHUIO YCTOMYMBOCTU K Ta30BOM KOPpPO3UU B aT-
Mocdepe Bo3yxa MOXKHO PacIoyIOKUTh MeTajlibl B ciaeayrontuid psaa: W < Fe < Co
< Cu < Ni.

K atoii xe rpymme otHocstes u Mn, Be, Zn, Ti.

B rpynmy meTtanmioB, JarmmuXx IICHKH ¢ Han0oJiee BRICOKMMU 3alTUTHBIMU
CBOMCTBAMHM M OKHCJISIFOIIMXCS IO JlorapudmuaeckomMy 3akony, Bxomat Si, Al, Cr,
o0ecTieurBaIOIINE TOBBIIICHUS KAPOCTOMKOCTH CTaJIeH.

IIpu BBeAeHUN yKa3aHHBIX JICMEHTOB B COCTaB CTalld 00pa3yeTcs 3alluT-
Hasi OKCHJIHAS TIJICHKA JIETUPYIOIIEro KOMIIOHEHTa, 3aTpyaustonias nuddysuto pe-
areHTOB M OKMCJIEHHE€ OCHOBHOrO MeTauia. OKCHJl JIETUPYIOIIEr0 KOMIIOHEHTa
JIOJDKEH UMETh BBICOKHUE TEMIIEpaTyphl MUIABJICHUS U BOSTOHKU U HE 00pa30BBIBATH
HU3KOTUIaBKHX ABTEKTUK B CMECH C JPYTUMHU OKCHJIAMH.

[TpoayKThl KOPPO3UH, KOTOPBIE 0OPA3YIOTCS Ha TTOBEPXHOCTH METajlia, MO-
I'yT TOPMO3UTh JATbHEUIINN MPOLECC KOPPO3HH.

OmHUM M3 OCHOBHBIX YCJOBHM, XapaKTEPHU3YIOIMIHUX 3allUTHYIO CIIOCO0-
HOCTb TIJICHKH SIBIIICTCS] CHJIOUWHOCHb 00pa3yrouieiics niaeHKu.

Kpumepuii cnnownocmu Brepsbie Obl1 copmynupoBan [lumnuHrom u
benBopcoM. YclioBHE CIUIOMIHOCTA BBIMOJHSETCS TOT/AA, KOTAA MOJICKYJISPHBIN
00bEM XHMHUYECKOTO MOBEPXHOCTHOTO COCIMHEHUS (HampuMmep, okcujaa) Ooblie
o0BeMa MeTajuia, U3pacxoI0BAaHHOTO Ha 00pa30BaHUE MOJICKYJIBI OKCHJIA.

CooTHormieHne 00BEMOB 0OOpPAa30BAHHOTO OKCHIA M HCXOJHOTO MeTaia
MOXET OBITh MOKHO ONPEACIUTH 10 (hopMyJie:

Vorx _ Mok - Pve
Viee N Avie " Pox

29



riae Aye — aTOMHasi Macca MeTallia, &/Mojb,
Pme — INIOTHOCTD METaIa, 2/cM’,
Mo — MOTIEKYIISIpHAsI Macca OKCHIa, /MOJb;
1 — 9UCJIO aTOMOB MeTaJljla B MOJIEKYJIE OKCH/IA;
Pok — TUIOTHOCTh OKCHJIA, alem’ .
OueBuano, uro npu Vox/Vye > 1 oOpasyercs cImiomHas IDICHKA, IPH
Vok/Vye < 1 TIeHKa HE MOJIy4aeTCs CIUIOIIHOM.
Hanpumep, meramuter K, Na, Li, Ca, Sr, Mg, Ba — npencraBurenu 1enoy-
HBIX U HICIIOYHO3EMEIbHBIX METaIOB, — UMEIOT oTHomeHue Vox/Vye < 1. Ilo
ycioButo crutomHoctu [Tumnuara u begBopca oHU 00pa3yloT phIXJible MOPUCTHIC
TIJICHKH.
CIUTOIIHOCTD TJICHKH SIBJISIETCS HEOOXOAMMBIM, HO HEJIOCTATOYHBIM YCIIO-
BHEM JUTS TIPOSIBJICHHS 3aIlMTHBIX CBOMCTB. PeanbHo, korma Vog/Vie >>1, Moxer
MPOUCXOJIUTh TAKOE BO3PACTAHWE BHYTPEHHUX HANPSKEHUM, KOTOPOE MPUBOJUT K
BCIYYMBAHUIO U OTCIIAUBAHUIO TUIEHKH, YTO CHUKAET €€ 3allUTHBIE CBOMCTBA.
OpueHTUPOBOYHO MOKHO CUUTATh, YTO JOCTATOUHO XOPOIIUMHU 3aIIUTHHI-
MU CBOMCTBaMHM 00JIa[Ial0T IJICHKU Ha METaJUIaX, YIOBJIETBOPSIOIINE YCIOBHIO:
2,5> Vor/Vye > 1.
Ilpumep 1. Tlpu XxuMUYECKONH KOPPO3UHM Kejie3a B aTMochepe Cy-
XOro BO3ayxa, coxepxaiiero rasoobpasusie Cl,, H,S u O,, o6pasyrorcs
mwienku FeS, FeO, FeCl,. Hanummire ypaBHeHUs: 0Opa3oBaHUs 3THX CO-
eauHeHuil. Paccuuraiite ¢dakrtop peixioctu 11 u cpenaiite BbIBOA O 3a-
IIATHBIX CBOMCTBAax MJIEHOK. IImoTHOCTH
Pre = 1,87} Pres 4,1 Preo=0,1; Preci, = 2,9 r/en’.
Pewenue. TInéuku o6pa3yroTCcss Mpu B3aUMOJICUCTBUH C arpecCUB-
HOU CPENOM B PE3YJIBTATE CICAYIOIIUX PEAKIUN:

2Fe + 2H,S+ 0O, — 2FeS + 2H,0;
2Fe + O, — 2Fe0;
Fe+Cl, —» FeCl,.
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Haxonum 3Hauenus gpakropa peixioctu I1:

88-7,87
5 1.56.4,7

72.7,87

. 177 127787
1.56-5,7

’ FECI221'56'2,9_

[TockonbKy a1 cyabOUIHON U XJIOpUIHOM TieHoK 11> 2.5, To

BO3MOYKHO MX pacTpecKUBaHUE U HapyuieHue cruiomHoct. Kpurepuit I1

JUIS1 OKCHIHOM TIeHKH JIeKUT B mHTepBaie 1 <II_, <2,5. CnenoBaresns-

HO, IITICHKAa FeO saBaseTcs CIJIONIHON U 06J1a1[aeT XOpOIIMMH 3allIUTHBI-

MH CBOWCTBaAMU.

BOHpOCBI H 3a1aHH.

ba30BbIll ypOBEHB:!

[Tpu xumuueckoit kopposuu metamios (Me) B armocdepe cyxoro

BO3/1yXa, cozeprkaiero razooopasusie O,, HCI, H,S, nox Bo3neiicTBrem

BBICOKHX TEMIIEpATyp 00pa3yroTcs IJIEHKU MPOIYKTOB Koppo3uu. Hamu-

IIUTE YpaBHEHUS 00pa30BaHUs ITUX COCAMHEHUI. 3Has MJIOTHOCTU Me-

TaJIJIOB, X OKCHOB, XJIOPHUJIOB, CYIb(OHUIOB, ONIPEASIUTE, KaKue 13 TUIé-

HOK OyJlyT 00J1a/1aTh 3allIUTHBIM JEHCTBUEM.

Neza- | Metamn, | py., [IpoayKThl KOPPO3UU U UX IUIOTHOCTH,

Jadn Me /oM r/em’

1. Fe 7,87 FeO - 5,7; Fe,O, - 5,25; FeCl, - 2,98;
FeS, -5,03; Fe,O, -5,18

2. Ni 8,91 NiO - 7,45; Ni,,S, - 5,82

3. Ni 8,91 NiO - 7,45; NiCl, - 3,51

4, Ni 8,91 NiO - 7,45; NiS - 4,1

S. Cu 8,94 CuO - 6,46; Cu,O - 3,7

6. Cu 8,94 CuO - 6,46; CuCl, - 3,05

7. Cu 8,94 CuO - 6,46; Cu,S-54

8. Cu 8,94 CuO - 6,46; CusS - 4,68

9. Cu 8,94 CuO-6,46; Cu,S-54

10. Cu 8,94 CuCl, -3,05; Cu,S-5,4

11. Cu 8,94 Cu,S - 5,4; CusS - 4,68

12. Cu 8,94 Cu,O - 5,4; CusS - 4,68
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Bormpocs! u 3aganusl.
I1oBBIIIEHHBIN YPOBEHB:

IMpu xumuueckoit kopposun metaio (Me) B arMoctepe cyxoro Bo3ayxa,
coneprkamiero razoobpasusie O,, HCI, H,S, mox Bo3nmeiicTBreM BBICOKHX TeMIie-

paTyp oOpa3yroTcs IUIEHKH NPOAYKTOB Koppo3uu. Hanummre ypaBHeHus oOpa3o-
BaHUSl ATHX COEIMHEHUH. 3Has IUIOTHOCTU METAJJIOB, UX OKCHJIOB, XJIOPHJOB,

CyJb(UIOB, ONPEACINTE, KaKUEe U3 TUIEHOK OyayT 00J1alaTh 3alllUTHBIM JIEUCTBU-

EM.
Neza- | Metamn, | py., IIpoayKThl KOPPO3UHU U UX IUNIOTHOCTH,
Ja4uu Me /e r/em®
1. Mn 7,44 | MnO - 5,18; Mn,0, -4,3
2. Mn 7,44 | MnO - 5,18; Mn,0O, -7,42
3. Mn 7,44 | MnO -5,18; MnCl, - 2,98
4, Mn 7,44 | MnO - 5,18; MnQO,, - 5,03
5. Mn 7,44 | MnO - 5,18; MnQO,, - 5,03
6. Mn 7,44 | Mn,O, -7,42; MnO, -5,03
1. Mn 7,44 | MnCl, -2,98; MnO, -5,03
8. Mn 7,44 | Mn,0O, -4,3; MnO, -5,03

Cnucok JJuTepaTypbl, peKOMeHAyeMbIil K UCI0JIb30BAHUIO 10 JTAHHOW TeMe

ITepeyeHb OCHOBHONM M JONOJHHUTEJIBHOH JIMTEPATYPbl, HEOOXOAMMON 1JIsi OCBOCHHS /M C-
HHUIITHHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. JTazytkuna, O. P. Xumuueckoe cONpOTUBICHHUE U 3alllUTa OT KOPPO3HH : ydyeObHOe mocodue /
O.P. Jlazytkuna ; MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit denepanuu ; Ypanbckuit
dbenepanbHblil yHUBEpcUTET UM. iepBoro [Ipesunenta Poccun b. H. Enprna. - ExarepunOypr :
WznarensctBo  Ypambckoro yHuBepcutera, 2014. - 141 c¢. : wm, Tabm., cxeM. -
http://biblioclub.ru/. - bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3sus u 3ammuTa MeTauioB [ DIEeKTPOHHEIN pecypce] : yueOHo-Meroandeckoe mocoodue / O.
B. Apocnasuesa, T. H. Ocranuna, B. M. Pynoi, 1. b. Mypamosa ; nox pea. A. b. Jlapunnesa.
— DJEKTPOH. TeKCTOBBIE aHHbIE. — EkarepunOypr : Ypanbckuii ¢penepanbHblii YHUBEPCHUTET,
9bC ACB, 2015. — 92 c¢ — 978-5-7996-1415-7. — Pexum nocTtyma:
http://www.iprbookshop.ru/65937.html

ITepedyeHnb 10NMOJHUTENBHO JTUTEPATYPHI
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1. CemenoBa, 1.B. Koppo3us u 3amura ot koppo3uu : yuedHoe nocooue / M. B. Cemenona, I
M.®nopuanosuy, A. B.Xopouios ; nox pea. M. B. Cemenosoit. - M. : ©UZMATIIUT, 2002. -
336 c. - bubmmorp.: c. 18,65,175,257,308. - IIpenM. ykas.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3noHHas cTONKOCTb U 3alIMTa OT KOPPO3UU METAUINYECKUX, TOPOLI-
KOBBIX M KOMIIO3UITMOHHBIX MaTEPHAIOB DJIEKTPOHHBIN pecypc : yueoHoe mocodue / FO.A. Ily-
ctoB / B.IO. Bacunbes. - Koppo3noHHas CTOWKOCTh M 3alIUTa OT KOPPO3UH METALNTUYECKUX, MO~
POIIKOBBIX W KOMITO3UIIMOHHBIX MaTtepuaioB,2019-09-01. - Mocksa : U3natensckuii [Jom MU-
CuC, 2005. - 130 c.

Ilepeuens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUIMOHHOU ceTH « AHTEepHET», HE00-
XOAMMBIX JIJI1 OCBOECHHSI THCIMILIHHbI
1. http://window.edu.ru/ — Exunoe okHO 10cTyma K 00pa30BaTeIbHBIM PECYPCaM.

2. www.biblioclub.ru — DnekrponHo-0ubnMHMOTEYHAs cucTeMa «YHUBEPCUTETCKasi OMOIMOTEKa
OHJIANH.

3. catalog.ncstu.ru — DnekrponHbIi KaTanor Goauant CKOY

4. www.library.stavsu.ru — DnekTpoHHass OMOJIMOTEKa M AIICKTPOHHBIN KaTaJlor Hay4yHOU OuO-
muoteku CKOY

AJIEKTPOXUMHNYECKASA KOPPO3UA

IIpakTuueckoe 3ansaTue 5. U3yueHne MexaHU3Ma MPOLECCA IJIEKTPO-
XHMHUYECKOH KOPPO3UH METAJLJIOB.

Hean 3ansaTHsA: OCBOUTH MEXAHU3M IEKTPOXUMHUYECKON KOPPO3UH MeE-
TaJIJIOB.

3HaHUA W yMeHHs, mpuoOpeTaeMble CTYACHTOM B pe3yJibTaTe OCBOe-
HUS TEMBbI

3HaTh:

- OCHOBHBIE U BCTIOMOTaTENIbHbIE MaTepHaJIbl, CIOCOOBI peau3aluu TeX-
HOJIOTMYECKHUX MPOLIECCOB, MPUMEHATH MPOTPECCUBHBIE METO/Ibl IKCILTYaTALIH
TEXHOJIOTMYECKOro 000pyI0BaHuUs IPU U3TOTOBICHUH TEXHOJIOTMUYECKUX MAIIWH;

- METObI CTAHJAPTHBIX UCIBITAHUMN IO OMPEACIICHUIO (PUBUKO-
MEXaHUYECKUX CBOMCTB M TEXHOJIOTMYECKUX MOKa3aTeNeil HCIOIb3yEMbIX MATEepPH-
aJI0B ¥ TOTOBBIX U3JIETUI

YMeTh:

- BBIOMpaTh OCHOBHBIE M BCIIOMOTaTeNIbHbIE MaTepuaibl, CIOCOObI peau-

3allM1 TCXHOJIOTHYCCKUX IMPOUCCCOB, IPUMCHATD IIPOrpCCCUBHBIC METOAbI OKCIIITY-
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aTallid TEXHOJOTHYECKOTO OO0OpYIAOBAaHUSI MPHU U3TOTOBJICHUU TEXHOJOTHUYECKUX
MallliH;

- IPUMEHSITh METO/Ibl CTAH/IAPTHBIX HUCIBITAHUN MO ONpeAeIeHUI0 (hU3UKO-
MEXaHUYECKUX CBOMCTB U TEXHOJIOTHMUYECKUX MOKA3ATENCH UCTI0JIb3YEMbIX MaTepH-
aJIOB U TOTOBBIX M3JICIUH.

Bnanets:

- YMEHHEM BBIOHMpaTh OCHOBHBIE W BCTIOMOTaTeJIbHbIE MaTepUaJIbl, CIOCOOBI
pean3anri TEXHOJIOTHUYECKUX IMPOLECCOB, MPUMEHATh MPOTPECCUBHBIE METOBI
AKCIUTyaTallMl TEXHOJIOTHYECKOTO 00OpYI0BaHUS MPH M3TOTOBJICHUU TEXHOJIOTH-
YECKHMX MaIllFH;

- YMEHUEM NPUMEHSATh METOJbl CTAHIAPTHBIX HCIBITAHUN MO OMpeaese-
HUIO (PU3UKO-MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYSCKHUX MOKa3aTeNeH UCIIOb3Y-
€MBIX MATEPUAJIOB U TOTOBBIX U3AECIUN

HaumenoBanue ¢popmMupyemMbIx KOMIIETeHIUH

Nupexc DopMyJIMPOBKA:

[1K-15 yYMEHUEM BBIOMpaTh OCHOBHBIE M BCIIOMOTATEIbHbBIC MaTe-
puaibl, COCcOObl peaau3ali TEXHOJOTUYECKUX MPOIec-
COB, TIPUMEHSThH MPOTPECCUBHBIE METOIBI IKCIUTyaTalluy
TEXHOJIOTHYECKOTO 000pYIOBaHUS TIPH HW3TOTOBJICHHUH
TEXHOJIOTHYECKUX MAalTuH

[1K-16 YMEHUEM NPUMEHSTh METOAbI CTAHIAPTHBIX UCIIBITAHUN
0 onpeieNIeHUI0 (PU3UKO-MEXAaHUYECKUX CBOMCTB U TEX-
HOJIOTMYECKUX NOKA3aTeJIEN UCIIONb3YEMBIX MATEPUAJIOB
Y TOTOBBIX U3CIUN

AktyanbHOCTh TeMbl. [locie m3ydeHusi TeMbl CTYIEHT JIOJKEH OCO3HaTh,
YTO 3JIEKTPOXUMHUYECKasi KOPPO3Usl — B3aUMOJECHCTBUE MeTalljla ¢ KOPPO3UOHHOU
CpeIoi, MPU KOTOPOM MOHM3ALM METaJlJla U BOCCTAHOBJIEHUE OKUCIUTENS MPOTeE-
KAIOT pa3/ielIbHO, HO SIBJISIIOTCSI COINPSKEHHBIMHU MPOLECCAMU, COMPOBOXKIAIOIIN-
MUCS MPOTEKAHUEM DIIEKTPUUECKOTO TOKA. DIEKTPOXUMHUYECKas KOPPO3Us CIEIy-
€T 3aKOHaM 3JIEKTPOXHUMHUYECKON KUHETUKHU, U €€ CKOPOCTh 3aBUCUT OT BEJIMYMHBI
AIEKTPOJHOrO MOTEHIMANA. DJIEKTPOXUMHUYECKass KOPPO3Usl MOKET UMETh MECTO
TOJIBKO B AJIEKTPONPOBOJHBIX CHCTEMax MaTepuan — cpena, T.e. A MeTajuinye-

CKHUX MATCPHUAJIOB — B paCTBOPAx M pacCIiljiaBax 3JICKTPOJIMTOB.
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[IprunHON BO3ZHUKHOBEHUS JJIEKTPOXUMHUYECKONW KOPPO3UU SIBIIAETCS XUMHU-
Yyeckas, SJHepreTuuecKasl U JApyrue BUIbl HEOJHOPOJHOCTH MOBEPXHOCTH JHOOOTO
MeTajula WIH CIUIaBa, T.€. pa3JeieHle Ha KaTOJIHbIE U aHOJHble ydacTku. [locnen-
HUE, UMESI OYEHb MAJIbIE pa3MeEphl, U YEPEaysACh APYr C APYroM, B TOKOIPOBOJIS-
e cpele MpEeACTaBIAIOT COOOM COBOKYMHOCTH OTPOMHOTO YHCJIA KOPOTKO3a-
MKHYTBIX MUKPOTaJIbBAHUYECKUX 3JIEMEHTOB, IO3TOMY 3JEKTPOXUMHUYECKYIO KO-
PO3HIO YaCTO HA3bIBAIOT TAIbBAHUYECKON KOPPO3UEN.

Teopernueckue 0CHOBBI.

Anekmpoxumuueckas KOppo3ua — CaMONPOU3BOJIBHOE pa3pylICHUE METall-
JIOB B pe3yibTaTe UX XMMHYECKOTO B3aHUMOJIEUCTBUS C OKUCIUTEIbHBIMUA KOMIIO-
HEHTaMH OKPY’KAIOILIEH CPEbI.

B npupoaHbIX yCIOBHSX 3JEKTPOXUMHUYECKAs KOPPO3Us BCTPEUYaeTCs IO-
BCEMECTHO. DJTO, HallpuMep, aTMocpepHasi, MOpcKasi, oA3eMHas KOppo3us U Jp.
TakoMy Buay paspylieHUN TMOABEP>KEHbI MarucTpajibHble TPYOONPOBOABI IO
TpaHCIIOPTUPOBKE He()TH U raza.

B npoMBIIITIEHHOCTH 3JIEKTPOXUMHYECKUI BUJ KOPPO3UU PEATU3YETCS B TEX
cllydasiX, KOorja IpPOLECCHl IPOTEKAIOT B BOJHBIX TEXHOJOTHYECKHX Cperax.
Hanpumep, npousBoactBo Heopranuueckux kucioT H,SO4, HNO3;, HC1, mporec-
ChI MOJTYY€HUSI MUHEPAJIBHBIX yI00pEHUH, XJIopa, 1eJI0YeH U T.1.

Mertannbsl WIKA CIUIaBbl MOJBEPTaAIOTCS ANEKTPOXHUMUYECKOW KOPPO3UU TpHU
0053aTENIbHOM HAUYUU O8YX YCOGUIL.

— TECHOTO KOHTaKTa JBYX U 00Jiee METaJUIOB Pa3IUYHON aKTHBHOCTH;

— HAJIMYHUS CJIOS KMJIKOTO 3JIEKTPOJINTA HA MOBEPXHOCTU KOPPOIAUPYIOLIErO
MeTasa.

[Tporecc AAEKTPOXUMUUYECKON KOPPO3UHU TPEACTaBIsACT COO0ON COBOKYII-
HOCTh JIBYX CONPSDKEHHO MPOTEKAOIIUX OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX pe-
aKLM Ha MOBEPXHOCTH paszzena (a3 «MeTaI-3JeKTPOIUTY.

B nponecce 3IEKTPOXMMUYECKON KOPPO3WH METAII SIBISETCS JOHOPOM

9JICKTPOHOB. Ha ero IIOBEPXHOCTU IMPOTCKACT AHOAHAA PCAKIHHA OKHCJICHHA MEC-
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Tajuia, B pe3yJbTaTe KOTOPOH KOPPOIUPYIOMIMA METAIL MOABEPTaeTCss aHOAHOMY
PACTBOPEHUIO MIIH JIEKTPOXUMHYECKOM KOPPO3UU:
A: Me—ne+mH,0=Me" -mH,0

Kamoonasa peakyusa 3aKmodaeTcsl B aCCUMUIISLUU (TOTJIOIMIEHUN) OKUCIIHU-
TEJIbHBIM areéHTOM KOPPO3HMOHHOM CpeJbl MPEAO0CTaBICHBIX B KOPPO3UOHHYIO CH-
CTEMY aHOJIOM 3JIEKTPOHOB. YacTuia, sBJIAIONIASICS aKIIENTOPOM AJIEKTPOHOB, BOC-
CTaHABJIMBAIOIIAACS Ha KaTOJAE, Ha3bIBACTCS denoaapuzamopom. 1lo tuny nemno-
JSPU3YIOLIEHCSA Ha KAaTOAE YaCTULbI pa3anyaroT JBa THUIA KATOIHOW JEMospu3a-
07078

1 Tun: eodopoonasa nenonspusanys
K: 2H,0" +e=H, T +2H,0 pH <7
2H,0+2e=H, T +20H" pH>7
2 TUIL: KUCAOPOOHAA NETIONApU3aLUs
K: O,+4e+H,0=40H pH>7

O, +4e+4H" =2H,0  pH<7

Inekmpoodwvi: 1Ipouecchl IEKTPOXUMHUYECKOM KOPPO3UM IPOTEKAIOT MpHU
CONPUKOCHOBEHHH METAJUIMYECKOW IMOBEPXHOCTH C PACTBOPOM 3JIEKTpoiuTa. B
IEKTPOXUMHUHN CHUCTEMY, COCTOSIIYI0 W3 METAJUIMYECKOM IJIaCTUHBI M pacTBOpa
WIM pacijiaBa AJIEKTPOJIUTa, B KOTOPBIM MOrpyKaeTcsi MeTajInyeckasi IJIacTUHA
MPUHATO HA3bIBaTh — 2J1€KMPOO.

[Ipocreiimmii ipuMep BJIEKTPOJAa — AKTUBHBIM METAJUI, MOTPYKECHHBIA B
BOJHBIA PacTBOpP COJIM 3TOTO METajlla, HapUMEpP, HUKEJIeBas IUIACTHHA, NOTPy-

eHHas B pactBop xsopuaa vukens (1) NiCl, (pucynoxk 2.1):
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a Ni 6
NG2[- -[NIi2
Nli3 |~ ~[NIi3
NHEEI
[ 1
N2 = -[NIi?
H,O + NiCl,

X

Pucynok 2.1 —Cxema snexmpooa (a) u pacnpedenenue 3apsa0os (6) 6 0801i-
HOM 2JIleKMPU4ecKoM cloe
B pe3ynbraTe B3auMOJEHCTBUS METajlla ¢ BOJOH U PACTBOPEHHBIM Bellle-
CTBOM YCTaHaBJIMBAaeTCS JWHAMUYECKOE PAaBHOBECHUE MEXJy MOHAMU MeETajula B
pacTBOpe U METaJIIOM:
Ni — 2e <> Ni?". (2.6)
WNueptHble MaTepuaibl (HEaKTUBHBIE METAJUIBI, HATPUMED, TUTaTHHA, TpaduT
U JIp.), KOTOpbI€ HE MOTYT MOCHUIaTh CBOM MOHBI B PacTBOP, UCHOJB3YIOT JJISl CO-
3IAHUST OKUCTIUMEIbHO-80CCHIAHOGUMENbHBIX UL Pe0OKC-271eKmpooos. 11pume-
pPOM TaKOTro 3JIEKTPOJa CIYXKHUT IUIATUHOBAs IJIACTUHA, MOTPY>KEHHAsi B pacTBOD,
conepxkammii xsopun xenesza (1) u xmopun xenesa (I11). B atom pactBope Oyayt
npucyTcTBoBaTh HoHb Fe** u Fe*, a mueprHbIil Matepuan snekrpona (Pt) B pas-
HOBECHOM OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON CHCTEME CIYKUT MHPOBOJAHUKOM
AIIEKTPOHOB.
Housl Fe** u3 pactBopa OyayT MOAXOAMTH K HHEPTHOMY METAILUTy M OT/a-
BaTh €MY AJIEKTPOHBIL:
Fe*" —e — Fe™".

3+
I/IOHLI Fe , IOAXOOA K MGTaJ'IJ'Iy, 6y,HYT HpI/IHI/IMaTB OT HETO BHGKTPOHBII
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Fe** + e — Fe?,
B pesynbraTe B 3JIEKTPOIMTE PEIOKC-IIIEKTPOJIA YCTAHABIMBAETCS PABHO-
BCCHUC:
Fe** + e & Fe™.
B BHCKTPOXI/IMI/H/I 3HeKTp0I[HBIe CHUCTCMBI HpI/IHHTO 3alIMChIBAThH B KpaTKOﬁ
¢dbopMe B BUJIC CXEMBI, B KOTOPOW I'paHUIa pa3jeiia (a3 «KUIKOCTh — MPOBOJTHUK»
0603H3"I3€TC5[ BepTI/IKaJILHOI?'I qepTOﬁ, a BCIICCTBA, BXOAAIIHUE B COCTAaB )KPII[KOﬁ

(a3l ANEKTPOIUTA, 3aITUCHIBAIOTCA YEPE3 3aISTYI0, HAlPUMED:

Ni | Ni?*; Fe**, Fe*| (P);

Bomnpocs! u 3ananus

ba3oBsIi1 ypoBEHb

1. DnexTpoxuMuyeckass KOppo3us: OIpeiesieHue, OTINYUTEIIbHbIE 0COOCH-
HOCTH?

2. AHOHBIN Y KaTOAHBIN MPOIIECCHI MTPH DIEKTPOXUMHUECKON KOPPO3UU?

3 IIpuBenute mpumMep peaoK-dIeKTpoaa?

Bornpocs! u 3aganus

[ToBBIIIEHHBIN YPOBEHD

1. Hanumwute ypaBHEHUsI KaTOJHOTO M aHOJIHOTO MPOIECCOB JJIsl CIEIYIO-

IIAX PEaKIU:

Ne 3ana- Peaknus

qu

1 Zn+ CuSO, =ZnS0O, +Cu

Sn + PbCl, =SnCl, + Pb

Zn + Pb(NO,), = Zn(NO,), + Pb

A oW

Zn + CdSO, = ZnSO, + Cd

2. Xumudeckast KOppO3usig MCTAJIIIOB B X KUIAKHUX CpC,Z[&X-HCBJICKTpOJII/ITaX?
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Cnucok JuTepaTypsbl, peKOMeHIyeMblii K MCIIOJIb30BAHUIO M0 JAHHON Teme

IlepeyeHb OCHOBHOI W JONOJHHUTEILHON JUTEPATYPbl, HEOOXOAUMMOM JIsi OCBOCHUS JTHUC-
HUILTHHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. Jlazytkuna, O. P. XumMudeckoe CONMPOTHUBIICHHE U 3aIlllTa OT KOPPO3HH : yueOHOe mocooue /
O.P. Jlazytkuna ; MunucrepctBo odpasoBanust U Hayku Poccuiickoit ®enepanuu ; Ypanbckuit
dbenepanbhblii yHUBEepcUuTeT UM. nieporo IIpesunenta Poccun b. H. Enpiuna. - ExarepunOypr :
WznatenbctBo  Ypanbckoro yHuepcurera, 2014. - 141 c. : wn., Tabm., cxem. -
http://biblioclub.ru/. - Bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3sus u 3amuTa MeTaluioB [ DIIEKTPOHHEIN pecypce] : yueOHo-meroandeckoe mocodue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoi, 1. b. Mypamosa ; nox pea. A. b. Jlapunnena.
— DIIEKTPOH. TEKCTOBbIE JJaHHble. — ExaTepuHOypr : Ypanbckuil (penepanbHblii yHUBEPCUTET,
9bC ACB, 2015. — 92 c¢. — 978-5-7996-1415-7. — Pexum nocrtyma:
http://www.iprbookshop.ru/65937.html

IlepeyeHb 10NMOJHUTENbHOI JUTEPATYPHI

1. CemenoBa, U.B. Koppo3us u 3ammra oT koppo3uu : yueOHoe nocodue / . B. Cemenona, I
M.®nopuanosuy, A. B.Xopomuios ; nox pea. M. B. Cemenosoit. - M. : ®©UIMATIIUT, 2002. -
336 c. - bubnwuorp.: c. 18,65,175,257,308. - Ilpenm. ykas.: c¢. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3uoHHas cTONKOCTb U 3alIMTa OT KOPPO3UU METAUINYECKUX, TOPOLII-
KOBBIX ¥ KOMITIO3UIIMOHHBIX MaTepHalioB DJIEKTPOHHBIN pecypc : yueOHoe mocobue / FO.A. Ily-
ctoB / B.IO. Bacunbes. - Koppo3noHHast CTOWKOCTh M 3aIIUTa OT KOPPO3UH METALTUIECKUX, MO~
POIIKOBBIX U KOMIO3UIIMOHHBIX MaTtepuanoB,2019-09-01. - Mocksa : U3narensckuit Jlom MU-
CuC, 2005. - 130 c.

Ilepedyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAMOHHOI ceTn « MHTEpHET», HE0O-
XOAUMBIX VIS OCBOCHUS AUCHUILIMHBI
1. http://window.edu.ru/ — Enaoe okHO ocTymna K 00pa30oBaTeIbHBIM PeCypcaM.

2. www.biblioclub.ru — DnexTponHO-OMOMMOTEYHAsT cHcTeMa «YHHBEPCUTETCKash OMOIMOTEKa
OHJIANHY.

3. catalog.ncstu.ru — SnexktponHslil Kataior ¢poauantr CKOY

4. www.library.stavsu.ru — DnektpoHHass OMONMMOTEKa W AIEKTPOHHBIA KaTalor HaydHOW OMO-
muoteku CKOY
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IpakTnuyeckoe 3ansiTHe Ne 6. DJIeKTPOAHBINH MOTEHIIHAI.

Hean 3ansaTus: OcBOUTH MPOOJIEMBI KOPPO3UHU U 3aIUTHI MeTaioB. U3y-
YUTh JICKTPOAHBIN MTOTEHIIUAI MPOIIECCOB.

3HaHUA W yMeHHs, mpuoOpeTaeMble CTYACHTOM B pe3yJibTaTe OCBOe-
HHUS TEMbI

3HAaTh:

- OCHOBHBIE U BCIIOMOTATEJIbHbIC MaTEPHUaJIbl, CIIOCOOBI peaTnu3aiuu TeX-
HOJIOTUYECKHUX MPOIECCOB, MPUMEHSTh MPOTPECCUBHBIE METOIbI IKCILTyaTallun
TEXHOJIOTHYECKOTro 000pYy10BaHUS ITPH U3TOTOBJICHUH TEXHOJIOTUUECKUX MAIIUH;

- METOJIbl CTAHJIAPTHBIX UCTIBITAHUH IO ONPEEICHUIO (PHU3UKO-
MEXaHUYECKUX CBOMCTB M TEXHOJOTHUECKUX MOKA3aTeIeH UCIIOIb3YEMbIX MAaTEpPHU-
aJIOB U TOTOBBIX U3ACIIHI

YMeThb:

- BBIOMpaTh OCHOBHBIC M BCIIOMOTATEIbHBIC MaTepHabl, CIIOCOOBI peajn-
3aIlUU TEXHOJIOTUYECKUX MPOIIECCOB, MPUMEHSThH MPOrPECCUBHBIE METOJIbI AKCILTY-
aTalMy TEXHOJOTUYECKOTO 00OPYIOBAaHUS MPU WM3TOTOBJICHUH TEXHOJIOTHYECKUX

MallluH;
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- IPUMEHSITh METO/Ibl CTAHIAPTHBIX HUCIIBITAHUM IO ONpeAeIeHUI0 (hU3UKO-
MEXAHUYECKUX CBOMCTB M TEXHOJIOTHMUYECKUX MOKA3ATEJCH UCTI0JIb3YEMbIX MaTepU-
aJIOB U TOTOBBIX M3JICIHH.

Branern:

- YMEHHEM BBIOMPATh OCHOBHBIE M BCIIOMOTATEIbHBIC MATEPUAJIbI, CITIOCOOBI
pean3alnu TEXHOJIOTHYECKUX IMPOLECCOB, MPUMEHATh MPOTPECCUBHBIE METOIBI
AKCIUTyaTallMi TEXHOJIOTHYECKOTO 00OpYA0BaHUS TIPH M3TOTOBJICHUU TEXHOJIOTH-
YECKHMX MaIIlFH;

- YMEHHUEM NPHUMEHATh METOAbl CTAHAAPTHBIX HMCIBITAHUM MO OIpEHaeie-
HUIO (PU3UKO-MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYECKHUX MOKa3aTeNe UCIOb3Y-
€MBIX MATEPUAJIOB U TOTOBBIX U3AECIUN

HaumenoBanue ¢popmMupyemMbIX KOMIIETEHIUM

Nupnexc DopMyJIMPOBKA:

[1K-15 YMEHHUEM BBIOMpaTh OCHOBHBIE M BCIIOMOTATEIbHBIC MaTe-
puaibl, COCOObl peaau3ali TEXHOJOTHUYECKUX MpOolec-
COB, IPUMEHSATH IPOIPECCUBHBIE METOJbl JKCIUTyaTaluU
TEXHOJIOTUYECKOTO0 000pYJIOBaHUS TIPU HW3TOTOBJICHUH
TEXHOJIOTUYECKUX MAILINH

[1K-16 YMEHHEM NPUMEHSATh METOABI CTAHTAPTHBIX UCIIBITAHUN
0 OMpPEAEIIEHUI0 (PU3UKO-MEXAHUYECKUX CBOMCTB U TEX-
HOJIOTUYECKUX MOKA3aTeNEeN UCIIOJIb3YEMBIX MAaTEPUATIOB
Y TOTOBBIX WU3AEINHN

AkTyanbHOCTh TeMbI. [lociie u3yueHHs: TeMbl CTYIEHT JOJKEH OCO3HATh,
YTO AJNEKTPOJHBIE MOTEHIMAIbl BOZHUKAIOT BCJIEACTBUE B3aUMOJCHCTBUS METaslia
C 2eKTpoJuTOM. [IpyU MOrpyKeHUM METaJUIMYECKOro 3JIEKTPOJa B BOJIHBIA pac-
TBOP €r0 COJIM MEXIYy MOBEPXHOCTHIO JIEKTPO/Ia U PACTBOPOM OYIET MPOUCXOIUTh
npoiecc oOMeHa. Kpucrainuyeckas pemerka MeTauia COCTOMT U3 MOJIOKUTEIbHO
3apsHKEHHBIX MOHOB (KaTHOHBI) U CBOOOJHBIX BAJCHTHBIX JJIEKTPOHOB. [Ipu mo-
Ipy’>KeHUU METaJljla B BOJAHBIM PacTBOp €ro COJIM MOJSPHbIE MOJIEKYJIbI BOJbI, B3a-
UMOJICHCTBYSI C KaTHOHAMU METAJUTMYECKOW pemeTku (TUApartanus), 00JIer4aroT
nepexoj, KaTHOHOB MeTajula B pacTBop. biaromaps ruaparanuu nepexoa UOHOB B
pacTBop (IpollecC MOHU3AIMHN) CTAHOBUTCS SHEPTETUUECKH BHITOHBIM

Teopemuueckasa wacmao
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ITo npencraBnenusam A.H. @pymMKrHaA U €ro WIKOJIBI IPU CONMPUKOCHOBEHUU
METaJljla C PAaCTBOPOM WJIM PACIUIABOM 3JIEKTPOJIUTA MPOUCXOAUT B3aUMOICHCTBUE
MeTalljia ¢ 3apsHKeHHBIMU YaCTUIIAMH PAacTBOPA WJIM PACIlIaBa 3a CUET MPOTEKaHUs
JIBYX CONPSIKEHHBIX MPOLECCOB:

— Mepexo/i HOHOB U3 METajllla B PaCTBOP C 00pa30BaHUEM COJIbBATUPO-
BaHHBIX (B BOJHBIX PacTBOpax — IHAPATUPOBAHHBIX) MOHOB(OKUCIUTEIBHBIN WU
aHOJIHBIN Mpo1ecc):

Me + mH,0 = Me" -mH,O + ne;

— MEePeXOoJ] 3TUX MOHOB U3 PACTBOPA C BBIJICICHUEM MX HA MTOBEPXHOCTH Me-
Tajyla B BHJIE HEUTPAIbHBIX aTOMOB, BXOSIIUX B COCTaB KPUCTAJUIMYECKOU pe-
HIETKU MeTasuia (BOCCTAHOBUTENbHBIN UM KaTOJIHBIN MTPOIIECC).

[Ipu nepexoae KaTHOHOB METaJlIa B pacTBOP MOBEPXHOCTh METAJLIA 3apsiKa-
eTcsl oTpuuaresbHO. K Hell MPUTATUBatOTCS MOJOKUTEIBHO 3apSAKEHHbBIE THIPATH-
pOBaHHbIE KATHOHBI MeTajia Me"", KOTopble 3a CUeT INIEKTPOCTATHYECKOrO B3aHU-
MOJEHCTBUS YJIEPAKHUBAKOTCS HA PACCTOSIHUM, PABHOM PauyCy THAPATUPOBAHHOTO
MOHA OT MTOBEPXHOCTH METAJUTMYECKOMN TUTACTHHBI (PUCYHOK 2.1, a).

[Ipu 5TOM Ha rpaHulE pazlena «METaUIMYecKas MIACTUHA—AJIEKTPOIUT
BO3HHUKACT JBOMHOM 3nekTpudeckuii cior ([1D9C), KoTopsli Mog00eH CTPYKType
IJI0CKOTO KOHJIeHcaTopa (pucyHok 2.1, 6). O0kimagku 0Opasyromerocs: KOHIeH ca-
Topa (OPMHUPYIOTCS TOJIOKHUTEIIBHO 3apsDKCHHBIMU KaTHOHAMH MeETalljla B CJIO€
AJIEKTPOJIUTA, MPUIICTAIONIEM K METAJLTy, U OTPUIIATENIHO 3apsKEHHBIMUA CBOOO/I-
HBIMU JJIEKTPOHAMHM Ha MeETaJUIMYeCKOW IiacThuHe. TakuMm oOpa3oM BO3HUKAET
pPa3HOCTh TNOTEHUMAJIOB HA TpaHUIE pas3jena. «MeTauinueckas IUIacTHHA—
AIIEKTPOJIUT», KOTOPBIM B JIEKTPOXUMHUHU MPUHSATO HA3BIBAThH 2J1eKMPOOHLIM HO-
mMeHyuanoMm.

BenuuuHa 37€KTpOHOTO MOTEHIMANA ¢ SIBISETCS KOJIMYECTBEHHON Xapak-
TEPUCTUKON aKTUBHOCTH METAJIA, @ TAKKE KOJIMYECTBEHHON OLIEHKOW CKJIOHHOCTH
MeTalIa K 3JIEKTPOXUMUYECKON KOPPO3UHU B TOU UJIM MHOW KOPPO3MOHHOMU Cpere.

Pao nanpascenuini memannog: Eciv pacnioNOKNATH dJIEKTPOABI B MOPAIKE
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BO3pAacTaHUsA WX CTAHJAPTHBIX JJIEKTPOJHBIX MOTCHIIMAJIOB, TO TOIYYUTCS P
CTaHJIAPTHBIX AJIEKTPOJHBIX MOTEHIMAJIOB (ycTapeBlliee HA3BaHWE — pPA0 HANps-
JHCEHUIl Memanioe), peICTaBICHHbIN B TabmuIe 2.1.

Tabruya 2.1 — Pso cmandapmuuix 31eKmpoOHbIX NOMEHYUAN08

Li K Ba Ca Na La Mg Al Mn | Zn Cr

-3,04 | -2,92|-2,90 |-2,87 |-2,/1|-252|-2,36|-1,66|-1,18|-0,76 | -0,74

Li* | K" | Ba™ | Ca™ | Na* | La®" | Mg”™ | A" | Mn*" | zn** | Cr*

Fe Cd Co Ni Sn Pb H, Cu Ag Hg Au

044 | 040 | 0,28 | 0,26 | 0,14 | 0,13 | %00 | 0,34 | +0.80 | +0.85 | +1,52

Fe”* | Cd® | Co®™ | Ni¥ | sn® | Pb* | H" | cu®™ | Ag" | Hg" | Au

[Ipn mcnonp30BaHMU TOTO psAAA CIEAYET UMETh B BUAY, YTO OH COCTAaBJICH
TOJBKO JUIsl BOAHBIX PAcCTBOPOB M HENMPUMEHHMM JUI DJEKTPOIHBIX CHCTEM B
HEBOJIHBIX PACTBOPAX U pPaCIlJIaBaXx.

B Hauane psga HanpsyKeHUH PacloJiOKEHbl HauOOJee aKTUBHBIE METaJLIbI
Li, K, Ba, Ca u Na, xoTopble HE MOABEPratOTCs JICKTPOXUMHUCCKON KOPPO3HH,
MOCKOJIbKY: 9TU METAJLJIbl B3aUMOJICUCTBYIOT C BOJOM, PacTBOPSSACH B HEMl ¢ 0Opa-
30BaHHeM Ienoueid. OHM UMEIT camble OOJIbIIME OTPULATENbHbIE 3HAYEHUS
3MeKTPOAHOro moTeHiuana ¢°. OT MarHus 10 BOJOPOJA PACIIONOKEHB METAILIBI C
OTPHLIATEIIBHBIM 3HAYCHHEM HIEKTPOIHOTO MOTEHIHANa ¢, TOra Kak 3a BOIOPO-
JIOM, B KOHIE psiia HANPSHDKEHUH pAcMoJiaraloTcsi HAaMMEHEE aKTUBHbBIE METAJLIbI,
VMMEIOIIUE MTOJ0KUTEIBbHBIE 3HAUCHUS JJIEKTPOAHOTO MMOTEHIAAIIA.

C nmomMo1pko psia CTaHAAPTHBIX AIEKTPOAHBIX MOTEHIMAIOB MOKHO PEIIUTh
MHOTHE BOIPOCHI M0 XMMHUHU METAJUIOB, B YACTHOCTH YCTAHOBUTH, KAKOW U3 JIBYX
KOHTaKTHPYIOLUIUX METAJIOB OYyAET MOJABEPraThCs SJIEKTPOXUMHUUECKON KOPPO3UU
B TOM WJIK UHOW KOPPO3UOHHOM CpeJIe.

Mertamibl, umeromue 0oJjiee OTPUIIATEIbHBIN CTAaHAAPTHBINA AIICKTPOIHBIN
MOTEHUHAJI, TOABEPTAIOTCA JJIEKTPOXUMUYECKOW KOPPO3UHM B Cpele KUAKOTO
AIEKTPOJINTA, & METAJUIbl, UMEIOLIME MEHEE OTPUIIATEIbHBIN CTAaHAAPTHBIA 3JEK-

TpOI[HbIﬁ IMOTCHIMAJI BBIIOJHAIOT POJIb KaTOAa WMJIN IIPOBOAHWKA 3JICKTPOHOB IIpU
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pa60Te MHKPOT'aJIbBAHHYCCKOI'O 3JICMCHTA, 3a CUCT KOTOPOI'O IMPOHUCXOAUT KOPPO-

3MOHHBIN Imponcecc.

3Ha4YCHUSA CTaHAAPTHBIX MOTCHHOUAJIIOB JJIsI HCKOTOPBLIX MCTAJIJIIOB IIPUBCAC-

HBI B Ta0muie 2.2.

Tabnuya 2.2 — Cmanoapmmbie 31eKmMpoOHble NOMEHYUAIbI MEMALI08

DnekTpos DIEKTPOIHAS PEAKIMS 0°,B (25°C)
Li* /Li° Li* +le” < Li° -3,05

K*/K° K" +1le” <> K° -2,94

Mg?* / Mg"° Mg?* +2e” <> Mg° —2,33
Be”" / Be° Be’ +2e <> Be° -1,85
Hf “* / Hf ° Hf “ +4e <> Hf° -1,70
AP/ AI° Al** +3e” <> Al° -1,66
Ti* /Ti° Ti* +2e o Ti° -1,63
Zr* [ zZr° Zr* +4e” < 7r° -1,57
AA'A V2 428 o V° -1,18
Nb*" / Nb° Nb* +3e~ <> Nb° -1,10
Mn?* / Mn° Mn?* +2e~ <> Mn° -1,05
Zn?* [ Zn° Zn*" +2e” < Zn° -0,76
Cr?t/cr® Cr?" +2e” <> Cr? -0,74
Ga’ /Ga’ Ca’ +3e & Ga’ -0,53
Fe?" / Fe® Fe®" +2e” & Fe’ -0,44
cd?* /cd® Cd*" +2e” «Cd° -0,40
Co?" /Ca° Co?" +2e~ <> Co° -0,277
Ni?* / Ni° Ni?* +2e~ < Ni° -0,23
Mo*" / Mo® Mo®* +3e” <> Mo° -0,20
Sn?* /sn° Sn%" +2e” <> Sn° -0,14
Pb** / Pb° Pb* +2e~ <> Pb° -0,126
wW* /WP W* +4e <W° -0,12
2H* /2H° 2H++2e_(_)Hg 0,000
Sb** /sb° Sb* +3e” <> Sb° +0,20
Bi®* /Bi° Bi* +3¢ «Bi° +0,23
Cu?" /Cu® Cu?" +2e~ <> Cu° +0,34
Ag*/Ag° Ag* +le” > Ag° +0,80
Pd* /Pd° Pd** +2¢~ <> Pd° +0,83
Hg?" / Hg® Hg?" +2e” < Hg° +0,85
Pt / Pt° Pt*" +2e Pti° +1,20
Au** [ Au® Au* +3e” « Au® +1,70
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[Tpumep
3agaua 1. Cxnenansl ABa MEeTAJIA. Y KAXKUTE, KAKOW U3 METAJJIOB MTOABEPIracTCs
KOPPO3UHU:

a) Mn—Al; 6) Sn—Bi.

Pemenne.

a) Al B psiny HanpshKeHHUH HAXOIUTCS MIEpe]] MapTaHIeM U UMeeT OoJee
OTPUILIATEIIPHOE 3HAYEHUE CTAHJAPTHOTO AJIEKTPOIHOrO MOTEHIIMANA, TIOATOMY TIpU
KOHTaKTe 3TUX JBYX MeTauioB Al Oyzaer anomom, a Mn - katonom. O, T.e. moaBep-
raTbCsi KOppo3uu, OyJ1eT aTFOMUHUMA.

0) B aTom ciyuae koppoaupoBaTh OyJIeT OJIOBO, T.K. B psIIy HaIpsiKe-
HUW OHO PACMOJIOKEHO BIIEPEIU BUCMYTA U, CJIEIOBATEIIBHO, SBIISICT-

Csl DJIEKTPOXUMHUYECKHU 00JIe€ aKTHBHBIM.

Ortser: Al, Sn.
3amaua 2. Mennas racTuHKa Maccoit 10 T Obliia morpyskeHa B pacTBOP HUTpaTa
cepebpa, 3aTeM IPOMBITa BOJIOH M BBICYIIIeHa. Macca ee okazaiach paBHOM
11,0 r. Ckonpko cepedpa u3 pacTBOpa BBIAEIHIOCH HA TUIACTHHKE?

Pemenue.

J{ns perieHust 3Toi 3aj1aul HeOOXO0IMMO 3HATh CTAHIAPTHBIE JIEKTPOAHBIC IOTEH-
[[AAJIbl METAJIJIOB, T.€. MECTO UX B PAlY HANPSHKEHUM (Psly aKTUBHOCTH METAJIJIOB
bekeTona).

@ 0° -
Yourcutt +0.34 B; dgidgT _ +0.80 B.

N3 3TuX N0Ja0XKUTEIIbHBIX IIOTCHOMAJIOB CTaH,[[apTHBIﬁ 3J'ICKTp0I[HBII>i IIOTCHOMAJI

MEIU MEHEE TTOJIOKUTEIEH, CIIEAOBATEIBHO, TOMIET PEAKIIUS BBITECHEHHUS:
J171s1 TOro 9YTOOBI BEIYMCIUTD KOJUYSCTBO cepedpa, BBIICIHMBIIETOCS Ha METHOMN

IINTaCTUHKEC, HAAO0 IIOMHUTD, YTO MCAHAA IIJIAaCTHHKA B ATOM pCakuun U caMa pac-

TBOpsieTCs, Tepsisi B Macce. O003HAYMM KOJIMUECTBO PACTBOPUBIIIEHCS MEIH Uepes
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https://www.chem-astu.ru/chair/study/genchem/move.php?term=sdweeuu7655278jhhytasdsxCXDdxsxxXXaseYt
https://www.chem-astu.ru/chair/study/genchem/move.php?term=pyuvvdqazds4289gt456dgfhghjHHdeik
https://www.chem-astu.ru/chair/study/genchem/move.php?term=fgep9466275395628hft56393fdsSe34iJJkiyuUU
https://www.chem-astu.ru/chair/study/genchem/move.php?term=aSSWEiOOYEhfgdd78989hg5fdT7yuU78
https://www.chem-astu.ru/chair/study/genchem/move.php?term=sdweeuu7655278jhhytasdsxCXDdxsxxXXaseYt
https://www.chem-astu.ru/chair/study/genchem/move.php?term=sdweeuu7655278jhhytasdsxCXDdxsxxXXaseYt

X T, TOTJa Macca MEIHOM TJIACTHUHKU ¢ y4€ToM e€ pactBopeHus oyaet (10-x) r,
Macca BbIICJIUBIIIETOCS cepedpa Ha OCHOBE PEaKIUu:
64,0rCu—-2-108rAg
xrCu—(I+x)T Ag
216x =64+64x, 152x=64, x=0,42 r.
Takum 00pa3oMm, B TEUEHUE PEAKLIUN PACTBOPUIIOCH (),42 2 MeIH 1 BBIACIIAIIOCH
1,0+ 0,42 = 1,42 2 cepebpa.

Bomnpocs! u 3ananus

ba3oBsIi1 ypoBEHb

1. DnexTpoaHbIN NOTEHIMAI, IPUYMUHBI €r0 BOZHUKHOBEHHUS.

2. Kakne 13 HIKenepeynCcIeHHBIX METAIIJIOB BBITIONHSIOT U CBUHIIA
pouib anogHoro nokpeitusi: Pt, Al, Cu, Hg ?

3. Kakue u3 HIKenepeyncIeHHbIX METAJIJIOB BBITIONHSIOT I CBUHIIA
poJIb KaToHOTO MOKphITUs: Ti1, Mn, Ag, Cr ?

Bornpocs! u 3aganus

[loBBIIEHHBIN YPOBEHB
1. Mennas miacTuHKa Maccoi / T Oblula morpy»eHa B pacTBOp HUTpaTa cepeopa,
3aTeM MPOMBITA BOJOM U BbICyIlIeHa. Macca ee oka3zanach paBHoi 8,0 r. CKoJIbKO
cepeOpa 13 pacTBOPa BBIACIUIOCH Ha MJIACTUHKE?
2. YKaxuTe MPOAYKT KOppo3uu nipu KoHTakTe ZN — NI B HEHTpanbHO# cpene.
3. YkaxuTe npoaykT kopposuu nipu kortakre Zn — Ni B kucinoii cpene (HCI).

Cnucok JUTEPATYPhI, peKOMeHIlyeMLlﬁ K MCII0JIb30BAHMIO 110 JAHHOH TeMe

ITepeyeHb OCHOBHONM M JONOJHHUTEJIBHOH JIMTEPATYPbl, HEOOXOAMMOI 1JIsi OCBOCHHS M C-
IMIIJIMHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. Jlazytkuna, O. P. XumMudeckoe COMPOTHUBIICHHE U 3alIMTa OT KOPPO3HH : yaeOHOe mocooue /
O.P. JlazytkuHa ; MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoit denepauuu ; Ypanbckuit
benepanbHblil yHUBEpcUTET UM. iepBoro [Ipesunenta Poccun b. H. Enprina. - ExarepunOypr :
UznarensctBo  Ypambckoro yHuBepcutera, 2014. - 141 c¢. : wm, Tabm., cxeM. -
http://biblioclub.ru/. - bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3sus u 3ammTa MeTauioB [ DIEeKTPOHHEIHN pecypce] : yueOHo-Meroamdeckoe mocooue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoii, M. b. Mypamosa ; nox pen. A. b. Jlapunuena.
— DJEeKTPOH. TEKCTOBBIE NaHHbIe. — EkarepunOypr : Ypanbckuii ¢penepanbHblii YHUBEPCHUTET,
9bC ACB, 2015. — 92 c¢. — 978-5-7996-1415-7. — Pexum jgocryma:
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http://www.iprbookshop.ru/65937.html
IlepeyeHb 1OMOJHUTENbHOI JUTEPATYPbI

1. CemenoBa, .B. Koppo3us u 3amura ot koppo3uu : yueOHoe nocooue / M. B. Cemenona, I
M.®nopuanosuy, A. B.Xopoumios ; nox pea. M. B. Cemenosoit. - M. : ©USMATIIUT, 2002. -
336 c. - bubmmorp.: c. 18,65,175,257,308. - [IpenM. ykas.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3noHHas cTONKOCTb U 3alIMTa OT KOPPO3UU METAUINYECKUX, TOPOLII-
KOBBIX M KOMIIO3UITMOHHBIX MAaTEPHAIOB DJIEKTPOHHBIN pecypc : yueoHoe mocodue / FO.A. Ily-
ctoB / B.IO. Bacunbes. - Koppo3noHHasi CTOWKOCTh M 3alIUTa OT KOPPO3UU METAJUINYECKUX, 110~
POIIIKOBBIX U KOMITO3UIIMOHHBIX MaTtepuainoB,2019-09-01. - Mocksa : Uznatensckuii [Jom MU-
CuC, 2005. - 130 c.

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOK ceTH «AHTEepHET», HE0O-
XOJIMMBIX /ISl OCBOCHHUS JHCIUIIINHbBI
1. http://window.edu.ru/ — EnnHoe okHO ocTyma kK 00pa30BaTelIbHbIM PECypCaM.

2. www.biblioclub.ru — DnekrponHo-0ubnHMOTEYHAs cucTeMa «YHUBEPCUTETCKasi OMOIMOTEKa
OHJIANH.

3. catalog.ncstu.ru — DnekrponHbIi KaTanor Goiauant CKOY

4. www.library.stavsu.ru — DnekTpoHHass OMOJIMOTEKa M AIICKTPOHHBIN KaTaJlor Hay4yHOU OuO-
muoteku CKOY
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IIpakTuuyeckoe 3ansaTue 7. Pacuer 3/1eKTPOAHOI0 MOTEHMAJIA 110
ypaBHeHuo HepHcra.

Heab 3ansaTusi: OCBOUTH pacyueT NMEKTPOJHOIO MOTEHIIMATIA METAJUIOB 10
ypaBHeHuto HepHcra.

3HaHus U yMeHUs, nMpuodOpeTaeMble CTYAEHTOM B pe3yJjbTaTe 0CBOe-
HHUSA TEMbI

3HAaTh:

- OCHOBHBI€ U BCIIOMOTATEJIbHBIC MaTEPHUAIIbI, CIIOCOOBI peaTnu3aiuu TeX-
HOJIOTHUYECKHUX ITPOLIECCOB, TPUMEHSITh IPOTPECCUBHBIE METObI HKCILTyaTAUN
TEXHOJIOTHYECKOTr0 000pYy1I0BaHUS IIPH U3TOTOBJICHUH TEXHOJIOTUUECKUX MAIITUH;

- METOJIbl CTAHJIAPTHBIX UCTIBITAHUHN IO ONPEEICHUIO (PU3UKO-
MEXAHUYECKHUX CBOMCTB M TEXHOJIOTUYECKHUX TTOKA3aTEJIEH UCIIOJIb3YEMbIX MATEPH-
aJIOB U TOTOBBIX M3JICIUHU

VMeTh:

- BBIOMpaTh OCHOBHBIC M BCIIOMOTAaTEIbHBIC MaTepHabl, CIIOCOOBI peajiu-
3allMd TEXHOJIOTHYECKHUX MPOIECCOB, MPUMEHATH MPOrPECCUBHBIE METOABI IKCILTY-
aTaliy TEXHOJOTUYECKOTO 00OPYIOBaHUS MPU M3TOTOBJICHUHM TEXHOJIOTHYECKUX
MaIllyH;

- IPUMEHSITh METO/IbI CTAH/IAPTHBIX UCTIBITAHUH TI0 OTNpeeeHUI0 (HU3UKO-
MEXAHUYECKUX CBOMCTB U TEXHOJIOTHUYECKHUX MOKA3ATENEN UCTI0JIb3YEMBIX MAaTEPU-
aJIOB M TOTOBBIX U3JCIUH.

Bnaners:

- YMEHHEM BBIOMPATh OCHOBHBIE 1 BCIIOMOTaTEIbHBIE MaTEPUAIIBI, CTIOCOOBI

pean3anu TCXHOJIOTHYCCKUX ITPOLUECCOB, INPUMCEHATL IMPOTPECCHBHBLIC MCTObI
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9KCIIIyaTalu TCXHOJIOTHUYCCKOI'O 060py,Z[OBaHI/ISI IIpHU U3roTOBJICHUH TCXHOJIOTH-
YCCKHUX MalllnH,

- YMCHHUCM IPHUMCHATHL MCTO/bl CTAHJAAPTHBIX HUCHOBITAHUM 110 onpcaciic-
HHIO @HBHKO-MCX&HI/I‘IGCKI/IX CBOMCTB 1 T€XHOJIOTHYECKHMX IOKa3aTeIeH HCIIOJIb3Y-
CMbIX MATCPHAJIOB U I'OTOBBIX I/ISI[GJ'II/Iﬁ

HaumenoBanue (popMupyeMbIX KOMIIETCHIHH

Nunexc DopMyJIMPOBKA:

I1K-15 YMCHUCM BI)I6I/IpaTI> OCHOBHBLIC N BCIIOMOI'aTCIIBHBIC MATC-
pHUalibl, CIIOCOOBI peaiu3anu TCXHOJOTMYCCKHUX ITPOLCC-
COB, IPHUMCHATH IPOIPECCUBHBIC MCTOAbI 3KCILTyaTallhun
TCXHOJIOTHUYCCKOTO O60py2[OBaHI/I$I IIpu M3roTOBJICHUH
TCXHOJIOTHYCCKUX MAalllnH

[1K-16 YMEHHEM IPUMEHSATh METOABI CTAHIAPTHBIX UCIIBITAHUN
0 ONPEENICHUIO0 (PU3MKO-MEXaHUUECKUX CBOMCTB U TEX-
HOJIOTUYECKHUX I0KA3aTeJIeN UCTI0JIb3YEMBIX MAaTEPUAJIOB
Y TOTOBBIX U3JIEJIAN

AKTyanpHOCTh TeMbl. [locie u3ydeHus: TeMbl CTYIEHT JOJDKEH OCO3HATh,
yto YpaBHeHue HepHcta — ypaBHEHHE, CBS3BIBAIOUIEE OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIA MOTEHIIMAJI CUCTEMBI C AKTUBHOCTSIMU BELIECTB, BXOASAIIUX B
IEKTPOXUMHUYECKOE YPABHEHUE, U CTAaHAAPTHBIMH 3JIEKTPOIHBIMU IMOTEHIAATIAMU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX Tap. BbUIO BBIBEIEHO HEMELUKUM (PU3UKO-
XUMUKOM BansrepoMm HepHcTOM, OH HM3ydan MOBEAEHUE DJIEKTPOJIMTOB NP IPO-
IIyCKaHWW BJIEKTPUYECKOTO TOKA M OTKPBLI 3aKOH, YCTaHABJIMBAIOLIMI 3aBHCH-
MOCTb MEXIY JJEKTPOABIKYIIEH CUJION (pa3HOCTBIO TMOTEHIIUAJIOB) U MOHHOMU
KOHIECHTpaluen. YpaBHeHHue HepHcTa mo3BOJISIET NpEeAcKa3aTh MaKCHUMAaJbHbIN
pabouunii MOTEeHLKAal, KOTOPbIA MOXET OBITh MOJIYYeH B pPe3yJbTaTe dJIEKTPOXUMHU-
YECKOT0 B3aMMOJICUCTBHS, KOTJIa U3BECTHBI JIaBlieHWE U Temmeparypa. Takum 00-
pa3oM, 3TOT 3aKOH CBSI3bIBAET TEPMOJMHAMHUKY C JIEKTPOXMUMHYECKON TEOpUEHN B
00J1aCTH peleHus Mpo0JIeM, KacalolnXCsl CUIBLHO pa30aBIEHHBIX PACTBOPOB.

Teopemuueckasa uacmao

CraHIapTHBIM 3JIEKTPOAHBIM MOTEHLMAIOM METajljla Ha3bIBAlOT €ro AJIeK-
TPOJIHBII MOTEHLIMAJ, BO3HUKAIONIMKI MPU MOTPY>KEHUHU METajuia B pacTBOp cOO-

CTBEHHOTO MOHA C KOHIICHTpAIlMEH WM aKTUBHOCTHIO, paBHOU 1 MOJIB/J1, H3MEpEH-
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HBI B CPAaBHEHHH CO CTaHAAPTHBIM BOJOPOJHBIM 3JIEKTPOJIOM, MOTEHIMANT KOTO-
poro npu 25 °C npuHUMAETCS paBHBIM HYJIIO ((p0= 0; G° = 0). Pacnonaras merai-
JIBI B PAIJT 110 MEPe BO3PACTAHMS UX CTAHAAPTHBIX SIEKTPOIHBIX OTEHIHATOB (¢°),
MOJIYYAIOT PsiJi HANIPSKEHUN METaIOB.

[TonoxeHue Toro Wik MHOTO METAaJlIa B PAAY HANpPsSHKEHUN XapaKTepU3yeT
ero BOCCTAHOBUTEIBHYIO CIIOCOOHOCTh. UeM MEHbIIIE 3HAYCHHE (°, TeM OOIbIIMH
BOCCTAHOBUTEIBHBIMU CIIOCOOHOCTSIMU 00JIaJIaeT IAHHBIN METaUl U TEM MEHBIINE
OKHUCJIUTENIbHBIE CHOCOOHOCTH MPOSIBISAIOT €r0 HOHBI, U HA00OOPOT.

3HaUYE€HHE PAaBHOBECHOI'O NOTEHIMAJIA 3aBHUCUT OT TEMIIEPATYPbl U KOHILCH-

Tpaluy MOHOB METAJLIA U MOXET ObITh pacCUUTaHa 10 ypasnenuto Hepucma:

RT | Cyen+
— g+ Me™
¢ q)o I’]F CMe

e ¢° — CTaHAAPTHBI MOTEHIAT MeTala, B;
R =8,314 Jlx/mMonps'K— yHHBepcalibHasi ra30Basi MOCTOSTHHAS;
T — abcomtoTHas Temmepatypa,K;

3.
Cpe+ — KOHIICHTpAIMs KATHOHOB MeTaJlIa, MOJIB/IM ™

CMe — KOHIIEHTpaus MeTajula, KOTOPYIO IPUHUMAIOT PABHOU 1;

N — YKCJIO AIEKTPOHOB, YUYACTBYIOIIUX B PEAKIIUU.

Ecnu noacTaBuTh BCce KOHCTAHTHI B YpaBHEHME MPU CTAHJIAPTHON TeMIiepa-
Type To=298K u BbIpa3uTh 3aBUCUMOCTh B JIECATHYHBIX JIorapudmax, TO MOIyIUM
ypaBHeHue HepHcTa, ncnonb3dyemoe ISl pacuera 3JIeKTPOJHOr0 MOTEHIMANA:

’ n+

Q=@+ 9 cpe

[Tpumep
Boruncnute 31eKTpOAHBINA TOTEHIIMAI MAarHUsI IOTPY>KEHHOTO B paCTBOP
) 2 v
MgSO, ¢ koHmenTparueii noHoB Mg”*, pasmoii 0,01 MoTs/mM’ .

Pemenue:
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Beruncnenne  9JEKTPOAHOTO  MOTEHIMAla  MeTaula  [ph  JIFo-
OOi KOHIIEHTpallMd  €ro MOHOB  (MOJB/JI) B PacTBOpPE MPOU3BOIUTCS
1o ypaBHeHuto Hepucra. Jlj1st MaraueBoro aiaeKkTposa:

0, 2 lgng? ] 9990 0,01
o=@ + =x =-2,363+ 2 =-2,422 B.

Bormpocs! u 3ananus

ba3oBblli ypOBEHB

1. Beiuucnute SAEKTPOAHBINA MOTEHIMAT MEAU TMOTPYKEHHOTO B PAacTBOP
CuSO4 c xonnenTpanueit noHoB Cu2+, papHoit 0,2 MOIB/IM3.

2. Bbluucnure 3J€KTPOJHBIN MOTEHIMAN [MHKA MOTPYKEHHOTO B PacTBOP
Pb(NO3), ¢ konrenrpanueii noHos Pb2+, paBroit 0,05 Mosb/am3.

3. BerauciauTe 3neKTpOAHBIA MOTCHITHAT IIMHKA MOTPYKEHHOTO B PACTBOP
Zn(NO3), ¢ koHneHTpanuel noHoB ZN2+, paBHoii 0,05 Mosb/aM3.

Bomnpocs! u 3ananus

[loBBIIEHHBIN YPOBEHB

1. Vkaxute, ¢ KakumMu u3 ykazaHHbiXx pacTBopoB (FeSO4, CuSO4 u
Na2S04) Oyner B3aMMOJEHCTBOBATh HUKEb MPU CTaHIAPTHBIX ycinoBusx? Ilpu-
BEJIUTE YPABHEHUS BO3MOKHBIX PEAKITUH.

2. MarnueByto MJIaCTUHKY OMYCTHJIM B pacTBOp maruus. [Ipu sTom mortes-
U1 METajula OKas3aics paBHbIM —2,41B. BeluncinTe KOHIIEHTPAUO MOHOB Mar-
HUs (MOJIB/IT).

3. lIuHKOBYIO MJIACTUHKY OMYCTHJIM B pacTBOp HUHKA. [Ipu aTOM moTeHmnan
MeTaiia okazaics paBHbIM —0,78B. Beruuciure KOHIEHTpAlMIO HOHOB IIMHKA
(MoITB/IM°).

Cnucok JJuTepaTypbl, peKOMeHAyeMblil K HCI0/1b30BAHUIO 110 TAHHOUH TeMe

IlepeyeHb OCHOBHONM M JONOJHHUTEJIBHOH JIMTEPATYPbl, HEOOXOAMMON 1JIsi OCBOCHHS M C-
IMIIJIMHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. JTazytkuna, O. P. Xumudeckoe CONpOTUBICHUE U 3aIlIUTa OT KOPPO3HH : ydyeObHOe mocodue /
O.P. Jlazytkuna ; MunuctepcTBo oOpa3zoBanusi u Hayku Poccuiickoit denepanuu ; YpanbCKkuid
denepanbHbIil yHUBepcuTeT UM. niepBoro IIpesunenta Poccun b. H. Enbuuna. - EkarepunOypr :
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WN3narensctBO  Ypanbckoro yHuBepcutera, 2014. - 141 c¢. : wm, Tabm, cxem. -
http://biblioclub.ru/. - Bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3us u 3amura MeTaJiioB [ DJIEKTPOHHBIN pecypc] : yueOHo-MeToaudeckoe mocodue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoi, Y. b. Mypamosa ; nox pea. A. b. lapunnesa.
— DJEeKTPOH. TEKCTOBBIC JaHHbIe. — ExarepunOypr : Ypanbckuii penepanbHbIii YHUBEPCUTET,
9bC ACB, 2015. — 92 c¢ — 978-5-7996-1415-7. — Pexum nocryma:
http://www.iprbookshop.ru/65937.html

IlepedyeHb 1OMOJHUTENbHOI JUTEPATYPbI

1. CemenoBa, .B. Koppo3us u 3amura ot koppo3uu : yueOHoe nocooue / M. B. Cemenona, I
M.®nopuanosuy, A. B.Xopoumios ; nox pea. M. B. Cemenosoit. - M. : ©UZMATIIUT, 2002. -
336 c. - bubmmorp.: c. 18,65,175,257,308. - IIpenM. ykas.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3uoHHas cTOHKOCTb U 3alIMTa OT KOPPO3UU METAUINYECKUX, TOPOLII-
KOBBIX ¥ KOMITIO3UIIMOHHBIX MaTepHalioB DJIEKTPOHHBINA pecypc : yueOHoe mocobue / FO.A. Ily-
ctoB / B.IO. Bacunbes. - Koppo3noHHast CTOWKOCTh M 3aIIUTa OT KOPPO3UH METALTUIECKUX, MO~
POIIKOBBIX U KOMITO3UIIMOHHBIX MaTtepuaioB,2019-09-01. - Mocksa : U3natensckuii JJom MU-
CuC, 2005. - 130 c.

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «AHTEepHET», HE0O-
XOJMMBIX JIJIsI 0CBOEHHSI THCIUILIHHBI
1. http://window.edu.ru/ — EnnHoe okHO ocTyrna kK 00pa30BaTelIbHbIM PECypCaM.

2. www.biblioclub.ru — DnexTponHO-0MOMIMOTEUHAs cUcTeMa «YHHUBEPCUTETCKAs OMOIMOTEKA
OHJIANH.

3. catalog.ncstu.ru — SnexktponHsiil Kataior ¢poauantr CKOY

4. www.library.stavsu.ru — DnektpoHHass OMONMMOTEKa W AIEKTPOHHBIA KaTalor HaydHOW OMO-
mnoreku CKOY

IIpakTuyeckoe 3ansitue 8. 'aibBaHUYECKHUI 3JIEMEHT
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eab 3aHATUA: W3YYUTh IPUHLMI JCUCTBUS KOPPO3MOHHOTO rajibBaHUYE-
CKOT'O 3JIEMEHTA.

3HaHMsA U yMeHHUsl, NIpuodpeTaeMbie CTYJIEHTOM B pe3yJibTaTe 0CBOe-
HUS TeMBbI

3HAaTh:

- OCHOBHBIC W BCTIOMOTaTEJIbHBIC MaTEPUAIIBI, CIOCOOBI peaTH3aIlui TeX-
HOJIOTMYECKUX MPOILIECCOB, MPUMEHSTH MPOTrPECCUBHBIC METO/IbI AKCILTyaTAI[UN
TEXHOJIOTUYECKOT0 000PYy10BaHUs MIPU U3TOTOBJICHUM TEXHOJIOTUUECKUX MAIIUH;

- METOJIbl CTAHJAPTHBIX UCTIBITAHUI 110 ONPEeeICHUIO (PHU3UKO-
MEXAHUYECKUX CBOVMCTB M TEXHOJIOTHUYECKHUX MOKA3aTEJICH UCIIOIb3yEMbIX MAaTEpH-
aJIOB U TOTOBBIX M3CIUHU

YMeTh:

- BBIOMpaATh OCHOBHBIE W BCIIOMOTaTEIbHbIE MaTepHabl, CIOCOObI peau-
3alMM TEXHOJOTHYECKHUX ITPOLIECCOB, IPUMEHSTh MPOTPECCUBHBIE METOIbI HKCILTY-
aTallid TEXHOJOTHYECKOTO OO0OpYAOBaHUS MPH H3TOTOBICHUU TEXHOJIOTMYCCKHUX
MallliH;

- IPUMEHSITh METO/IbI CTAHIAPTHBIX HUCIIBITAHUK 110 ONPEACICHUIO (hU3UKO-
MEXAHUYECKUX CBOMCTB U TEXHOJIOTHMUYECKHUX MOKA3ATENECH UCTIOJIb3YEMbIX MAaTEPU-
aJIOB U TOTOBBIX H3JICIHH.

Bnaners:

- YMEHHEM BbIOMpATh OCHOBHBIE U BCLIOMOTaTEIbHbIE MaTepUAIIbI, CTIOCOOBI
peau3alii TEXHOJIOTUYECKUX IIPOLIECCOB, MPUMEHSTHh MPOTPECCUBHBIE METOJIbI
AKCIUTyaTalMi TEXHOJOTUYECKOTO O00OpYAOBaHUS MPU M3TOTOBJICHUH TEXHOJIOTH-
YeCKUX MallWH;

- YMEHUEM NPUMEHSATh METOJbl CTAHIAPTHBIX HMCIBITAHWUN MO ONpeaese-
HUIO (PU3UKO-MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYECKUX TTOKa3aTeIeH UCTIONb3Y-
€MbIX MaTEpPHUaJIOB U TOTOBBIX U3JICITUN

HaumeHnoBanue ¢popmMupyemMbIx KOMIIETEeHIUM

| Nupexc | DopMyJIMPOBKA:
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[1K-15 YMEHHEM BBIOMPATh OCHOBHBIEC U BCIIOMOTATENIbHBIE MaTe-
pHaJIbl, CIOCOOBI peaIN3alUA TEXHOJOTUYECKUX IPOLEC-
COB, NPHUMEHATH IPOrPECCUBHBIE METOBI IKCILTyaTallUH
TEXHOJIOTHYECKOr0 000pYJOBaHUS NPH H3TOTOBJICHHUH
TEXHOJIOTUYECKUX MAIIUH

[1K-16 YMEHUEM MPUMEHSATh METO/Ibl CTAHAAPTHBIX UCTIBITAHUN
O OMpPEICNICHUI0 (PU3UKO-MEXaHUYECKUX CBONCTB U TEX-
HOJIOTMYECKHUX MOKa3aTeNIed UCTIOIb3yEMbIX MaTEPUATIOB
Y TOTOBBIX U3JIETUHI

AKTyanbHOCTh TeMbl. [locne u3ydeHus: TeMbl CTYJEHT JODKEH OCO3HATh,
YTO BO3HUKHOBEHHE KOPPO3UOHHBIX TAJIbBAHUUYECKUX JIEMEHTOB MOTYT OBITH BbI-
3BaHbl CJIEAYIOIMMH MPUYMHAMHU: HEOJHOPOAHOCTHIO METAJIAa MO XUMHUYECKOMY
win (pazoBOMy COCTaBy (€CiH, HapUMEp, U3/JINE COCTOUT U3 JAeTallel, U3rOTOB-
JIEHHBIX U3 Pa3HOPOJHBIX METAJUIOB); HAJIMYMEM HA MOBEPXHOCTH OKUCHBIX IljIe-
HOK; pa3JInyueM KOHILIEHTPalUl pacCTBOPEHHBIX B AJIEKTPOJMUTE BEUIECTB HA OT-
JENBbHBIX ydacTKaxX KOHTAKTa METajula C 3JEKTPOJUTOM; HEOAUHAKOBOM TEMIIEpa-
TYpOU pa3IMYHBIX YYaCTKOB METajlsla; MEXaHUUYECKUMH HalpsHKEHUSIMU B METaJl-
andeckoil aetanu. OObIMHO aHOAHBIE M KaTOJHBIE YYAaCTKU IMOBEPXHOCTH MeETall-
JauMerT Masble pazMepsl. [Ipy KOHTakTe MeTamia ¢ 3JEKTPOJMTOM BO3HHUKAET
OOJIBIIOE YHUCTIO KOPPOZUOHHBIX MUKPO3JIEMEHTOB, pad0Ta KOTOPBHIX U MPUBOJIUT K

ANEKTPOXUMUYECKOU KOPPO3UH.

Teopemuueckasa yacmp

Kaxaplil 371€eKTpoJ UMEET ONPE/IEICHHOE 3HAUEHUE 3JIEKTPUUYECKOTO MOTEH-
nuasnga. AOGCOIIOTHOE 3HAUYEHHE DJIEKTPUYECKOTr0 MOTEHLMAa AJIEKTPOoJa B HACTO-
A1lee BpeMsl TEXHUUYECKHU OMPEAECIUTh HEBO3MOKHO. M0OKHO JIUIIIb CPAaBHUBATH TO-
TEHIIMAJIbl PA3HBIX AJIEKTPOAOB JIPYT C IPYTOM.

JInst cpaBHEHUSI SJIEKTPUUECKUX MOTEHIIMATIOB COCTABIISIOT TalbBAHUYECKUN
AJIEMEHT W3 JBYX JJIEKTPOJOB, OJIUH M3 KOTOPBIX — CTaHAAPTHBIM BOJAOPOIHBIM,
JIPYTOM — BNEKTPOJI, MOTEHIIMAT KOTOPOTo TPeOyeTCs] U3BMEPHUTb.

B obuem ciydae canveanuyeckuil rnemenm npeacTaBisieT co00i yCTpoii-

CTBO, COCTOAIICC M3 JIBYX JJICKTPOAOB, B KOTOPOM SHCPTIHA XUMHNYCCKHUX peaKuHﬁ
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npeoOpa3yeTcsi B AIEKTPUUECKYIO, T. €. SBISETCS UCTOYHUKOM MOCTOSTHHOTO 3JIEK-
TPUYECKOTO TOKA.

PaccMoTpuM mnpuMep TajlbBAHMYECKOTO 3JEMEHTA, KOTOPBIM COCTOMT U3
CTaHJAPTHBIX IIMHKOBOI'O M HUKEJIEBOI'O AJIEKTPOJOB (IIMHKOBASI M HUKEJeBas Iia-
cTHHKH TorpykeHsl B 1 M pactBoper ZnSO, u NiSO,4 cooTBeTcTBeHHO). CxXemy
AJIIEMEHTa MOYKHO 3aIlMCaTh TaK:

A (-) Zn|IMZnSO4||IMNiSO4Ni  (+) K.

[Ipu 3aMbIKaHUU AIEKTPOXUMHUYECKOMN LIENM HAYHYT NPOTEKATh CIEAYIOIINE
IPOLIECCHI: Ha 3EKTPoAe ¢ 0oJiee 3IEKTPOOTPULATEIbHBIM TOTCHIUAIOM (IIMHKO-
BOM) — OKHCJIEHHE METaJUIa, Ha 3JIEKTPOJIE ¢ 00JIee MOJIOKUTEIBHBIM TOTEHI[UATIOM
(HUKEJIEBOM) — BOCCTAHOBJICHUE KATHOHOB METaslia, T. €.

A: Zn—2e — Zn*
K: Ni*" +2e — Ni.

CyMMapHyl0 peakuui0 B 3TOM TallbBAHMYECKOM 3JIEMEHTE COKpAUIEHHO
MOYHO 3aIlliCcaTh TakK:

Zn + Ni** <> Zn*" + Ni.

3HaueHUs1 CTaHAAPTHBIX SJIEKTPOJHBIX MOTEHIMAIOB IIMHKA U HHUKEIS CO-
craBistioT: ¢° (Zn**| Zn) = —0,76B; ¢° (Ni**|Ni) = — 0,25B, T.e. [UHK Jerde HUKEIs
OTHAET JIEKTPOHBI, T. €. OKUCHseTcA. [Ipy OKMCIeHNN [IMHKA MOHBI [IUHKA TIEPEXO-
JSIT B PacTBOp, @ 3JIEKTPOHBI OCTalOTCs B MeTamie. [lo mpoBOgHUKY, COEAUHSIO-
IEMY METaJIbl, 3TU 3JEKTPOHBI MEPEXOAST HA HUKEIb U PACXOAYIOTCA B PEAKIUU
BOCCTAaHOBJIEHUS] HOHOB HUKeJsA. Takue mpouecchl MpOTEKarT A0 TeX IMop, MOKa
BECh IIMHK HE PACTBOPUTCS WJIM HE U3PACXOAYIOTCS HACTUIIbI, KOTOPHIE MOTYT BOC-
CTAHABJIMBATHCSI HA HUKEJIE.

ITpumep

3agaua 1. Onpenenurte, KakOM U3 AIEKTPOJIOB SBIISIETCA KaTOJIOM B rajibBa-
HUYECKOM DJIEMEHTE, 00pa30BaHHOM CTaHIAPTHBIMH DJICKTPOIAMH:
Ag|Ag” wri Mn|Mn**

Pemienue.
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Karogom (T.e. aneKkTpoaoM, Ha KOTOPOM IIPOTEKAET Mpo-
1[ECC BOCCTAHOBJICHMSI) B TaJIbBAHUYECKOM BJIEMEHTE OYJET 3JIEKTPO, UMEIOIIHI
OoJbIllee 3HAYCHUE CTAHAPTHOTO JICKTPOAHOTO noTeHIana (cM. Tadmmiy 2.1).
¢° Ag|Ag+ = 0,799 B; ¢° Mn|Mn2+ =-1,179 B.
B nanHol mape karogom siBiseTcs AglAg+.
CxeMa raJlbBaHU4eCKOTO JIEMEHTA!
A () MnMn* || Ag" |Ag (+) K
3anaua 2. CocTaBbTE CXEMY T'aJIbBAHUYECKOTO JIEMEHTA, B OCHOBE padOThI KOTO-
poro Jexut cienyromas peakuus: Mg + ZnSO, = MgSO, + Zn
Yro aBnseTcs KaTOAOM M aHOJIOM B 3TOM 3jeMeHTe? Hanumure ypaBHEeHHs TIpo-
LIECCOB, MPOTEKAIOIIMX HA AJIEKTPOAax..

Pemenue. B Ta6JIHIIe 2.2 HaXO0JUM 3HAYUYCHUA CTAHIAPTHBIX 3JICKTPOAHBIX

MIOTEHIINAJIOB cucTeM Zn/Zn*" u Mg/Mg2+: gpo =-0,76 B; (oo =-2,37B

Zn/zn% Mg /Mg?

0

vz > Prgingr > TO MAarHMEBBINA JICKTPOJ SABJISIETCS

TTockombKy ¢,

aHOOOM, a I.IPIHKOBBIf/i kamooom. CxeMa TaIbBaHUYECKOT O DJIEMEHTA UMEET BHUI:
A()  Mg|Mgso,|znsO,|zn  (+) K.
Ha aHOAC UACT IIPOHCCC OKHUCIICHUA:
- 2+
Mg — 2 —> Mg~
Ha KaToAC — BOCCTAHOBJICHHUC KATHOHOB CPCALI:

Zn* +2¢ — Zn..

Bormpocs! u 3ananus

ba3oBblli ypOBEHB
1. CocTaBbTe CXEMBI ABYX raJIbBAHUYECKUX JJIEMEHTOB, B OJHOM U3 KOTOPBIX LIMHK
ABJISIETCSA aHOJIOM, @ B JPYTOM — KaTOJOM.
2. Onpenenure, Kakoi U3 AJIEKTPOJIOB SIBJISIETCS KATOJOM B FaJIbBAHUYECKOM dJIe-

2
MeHTe, 00pa30BAHHOM CTaHAAPTHBIMU 3JekTpoamu: Co|Co”™ umu Na|Na™.
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3. Hanmummre YPaBHCHHA KaTOAHOI'O 1 aHOAHOT'O IIPOUECCOB U COCTABLTC CXEMY
raJJbBaHH4YCCKOI'0 3JICMCHTA, IIpU pa60Te KOTOPOT'O IMPOTCKACT CIICAYIOIIas pCak-

s (CM. HOMEp 3aJa4uH).

Neo zama- | Peakuus

qu

1 Zn+ CuSO, =2ZnS0O, +Cu

2 Sn + PbCl, =SnCl, + Pb

3 Zn + Pb(NG,), = Zn(NG,), + Pb
4 Zn+ CdSO, =ZnSO, + Cd

Bomnpocs! u 3aanus
[1oBBIIEHHBIN YPOBEHB

1. CocraBbTe CXCMY TaJIbBBAHUYCCKOI'O 3JICMCHTA, COCTOAIICTO M3 MCTAJI-

o 1
noB Me; 1 Me,, orpyKeHHBIX B pacTBOPHI HX colieil mpu KoHmeHTpanusx C Me™*

2
n C Me" > YKA3aHHBIX B tabnuue. Hanmummre 31eKTpOHHBIE YPABHEHUS KATOIHBIX

¥ aHOJTHBIX MPOIIECCOB?

Ne 3ammaun Me, Me, C&/I oo CI%/I o OTBeThI
Ap, B
1 Zn Ni 0,01 0,01 0,513
2 Fe Cu 0,1 0,01 0,750
3 Fe Ag 0,001 0,01 1,210
4 Mg Fe 0,01 1 1,99

2. CocTaBbTe CXEMY raJbBaHMUECKOTO PJIEMEHTA, YPABHECHHUS TTOTYPEAKITHMA
AHOJHOTO M KaTOJHOTO MPOIIECCOB, MOJIEKYJISIPHOE YPABHEHUE PEAKIIUU, TTPOXO-
Jstel mpu padoTe TalbBAaHUYECKOTO AJIEMEHTA, aHOJ0M KOTOPOTO SIBIISICTCS] HU-

kenb. [logbepute Matepuan A KaToaa.
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3. Kak uzmenurcs (yBeITUUUTCS, YMEHBILIUTCS) WU OCTAHETCS MOCTOSIHHOM
Macca IJIaCTUHBI U3 K0OaJbTa, MOrpy>KEHHOM B pacTBOp, coaepxaiuuii conu Fe
(1), Mg, Ag (I). Hanuinre MONEKyJIIpHbIE YPaBHEHHS PEAKLIHIA.

Cnmcok JuTepaTyphbl, peKOMeHIyeMblii K MCIIOJIb30BAHUIO M0 JAHHON TeMe

IlepeyeHb OCHOBHONM W JONOJHHUTEJBHON JIMTEPATYPbl, HEOOXOAMMON I OCBOCHMS JHC-
HMILTHHBI
Ilepeyenb 0CHOBHOI TUTEPATyPBI

1. JTazytkuna, O. P. Xumudeckoe CONpOTUBICHUE U 3alllUTa OT KOPPO3HH : ydeOHOe mocobue /
O.P. Jlazytkuna ; MunuctepcTBo oOpa3zoBanusi U Hayku Poccuiickoit deneparuu ; Y payibCKuid
dbenepanbublii yHUBEepcuTeT uM. niepsoro IIpesunenta Poccuu b. H. Enbrna. - ExarepunOypr :
WznatenbctBo  Ypanbckoro yHuBepcurera, 2014. - 141 c. : wn., Tabm., cxem. -
http://biblioclub.ru/. - Bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3sus u 3amuTa MeTaiioB [DIeKTpOoHHbIN pecypce] : yueOHo-meroandeckoe mocoodue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoit, 1. b. Mypamosa ; nox pen. A. b. [lapuninesa.
— DIIEeKTPOH. TEKCTOBbIE JlaHHbIe. — ExaTepuHOypr : Ypanbckuil (enepanbHblii yHUBEPCUTET,
9bC ACB, 2015. — 92 c¢. — 978-5-7996-1415-7. — Pexum nocryma:
http://www.iprbookshop.ru/65937.html

IlepeyeHb 10NMOJHUTENbHOI JTUTEPATYPHI

1. CemenoBa, U.B. Koppo3us u 3ammra oT koppo3uu : yueOHoe nocodue / . B. Cemenona, I
M.®nopuanosuy, A. B.Xopommuios ; mox pea. M. B. Cemenosoit. - M. : ®DUZMATIINUT, 2002. -
336 c. - bubawmorp.: c. 18,65,175,257,308. - IIpeam. ykas.: c. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3noHHas cTONKOCTb U 3alIMTa OT KOPPO3UU METAUINYECKUX, TOPOIII-
KOBBIX U KOMITO3UIIMOHHBIX MaTepHalioB DJIEKTPOHHBIN pecypc : yueOHoe mocodue / F0.A. Ily-
ctoB / B.JO. Bacunwes. - Koppo3noHnHasi CTOMKOCTb U 3aIIMTa OT KOPPO3UH METAJUIMUECKUX, T10-
POIIKOBBIX U KOMIO3UIIMOHHBIX MaTtepuanoB,2019-09-01. - Mocksa : U3parensckuit Jlom MU-
CuC, 2005. - 130 c.

Ilepedyens pecypcoB HH(POPMALIMOHHO-TEJICKOMMYHHKAMOHHOI ceTu « MHTEpHET», HE0O-
XOAUMBIX VIS OCBOCHUS AUCHUILIMHBI
1. http://window.edu.ru/ — Enaoe okHO ocTymna K 00pa30BaTeIbHBIM PeCypcaM.

2. www.biblioclub.ru — DnexTpoHHO-OMOMHOTEUHAs cUcTeMa «YHHUBEPCUTETCKas OMOIMOTEKA
OHJIANH.

3. catalog.ncstu.ru — SnexktponHsiid kKataior ¢poauantr CKOY

4. www.library.stavsu.ru — DnektpoHHass OMONIMOTEKa W AJIEKTPOHHBIA KaTajlor HaydHOW OMO-
muoteku CKOY
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IpakTnyeckoe 3ansaTue Ne 9. DjIeKTpoABMKYIIasi CHIIA TAaJIbBaHUYe-
CKOI'0 3JIeMEeHTa

Heap 3anaTusi: OCBOUTH pacyeT 3JIEKTPOABHWKYIIEH CHIIBI rajbBaHUYE-
CKOI'O JIEMEHTA.

3HaHMA U yMeHUsl, npuodpeTaeMbie CTYJEHTOM B pe3yJibTaTe 0CBOe-
HHUSA TEMBI

3HAaTh:
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- OCHOBHBI€ U BCIIOMOTATEJIbHbIE MaTEPHAJIbI, CIIOCOOBI peaTu3aluu TeX-
HOJIOTMYECKHUX MPOILIECCOB, MPUMEHSThH MPOrPECCUBHBIC METO/IbI AKCILTyaTAI[UN
TEXHOJIOTUYECKOT0 000PYy10BaHUsI IIPU U3TOTOBICHUH TEXHOJIOTUUECKUX MAIIUH;

- METOJIbl CTAHJIAPTHBIX UCTIBITAHUH TI0 ONpeeIeHUIO0 (PHU3UKO-
MEXAHUYECKUX CBOVMCTB M TEXHOJIOTHUYECKHUX MOKA3aTEIEeH UCIIOIb3YEMbIX MAaTEpH-
aJIOB U TOTOBBIX M3JICIUN

YMeTh:

- BBIOMpaATh OCHOBHBIE W BCIIOMOTaTEIbHbIE MaTepHabl, CIOCOObI peau-
3allMU TEXHOJOTUYECKHUX ITPOLIECCOB, IPUMEHSTh MPOTPECCUBHBIE METOJIbI SKCILTY-
aTallid TEXHOJOTHYECKOrOo O0OpYJOBaHUS MPHU M3TOTOBICHUM TEXHOJOTHMYECKUX
MalllNH;

- IPUMEHSITh METO/IbI CTAHIAPTHBIX HUCIIBITAHUM IO ONpEACICHUIO (hU3UKO-
MEXAHUYECKUX CBOMCTB U TEXHOJIOTHYECKHUX MOKA3ATENECH UCTIOJIb3YEMBIX MAaTEpU-
aJIOB U TOTOBBIX M3JICIUH.

Bnaners:

- YMEHHEM BbIOHMpATh OCHOBHBIC U BCIIOMOTATEJIbHBIE MaTEPHUabl, CIIOCOOBI
pean3alii TEXHOJIOTUYECKUX IIPOLIECCOB, MPUMEHSITh MPOTPECCUBHBIE METOJIbI
AKCIUTyaTallMM TEXHOJIOTUYECKOTO 00OpYA0BaHUS MPU U3TOTOBJICHUU TEXHOJIOTH-
YECKHMX MaIlliH;

- YMEHHUEM NPHUMEHATh METOAbl CTAHAAPTHBIX MCIBITAHUN MO OIpeaese-
HUIO (PU3MKO-MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYECKHUX MOKa3aTeNeil UCIOb3Y-
€MbIX MaTEpPHUaAJIOB U TOTOBBIX U3JICITUN

HaumeHnoBanue ¢popmMupyemMbIX KOMIIETeHIUM

Nupexc DOopMyJIMPOBKA:

[1K-15 YMEHUEM BBIOMpaTh OCHOBHBIE M BCIIOMOTATEIbHbIE MaTe-
pHalibl, COCOOBI peain3allui TEXHOJIOTUYECKUX MpoIec-
COB, IIPUMEHSATH MPOTPECCUBHBIE METObI 3KCIUTyaTalllu
TEXHOJOTMYECKOro 00O0pYJOBaHHUs MpPHU HW3FOTOBJICHUU
TEXHOJIOTHYECKNX MallluH

[1IK-16 YMEHHUEM NPUMEHSATh METOAbI CTAHIAPTHBIX UCIIBITAHUN
0 OTNpeieNIeHUI0 (PU3UKO-MEXAaHMYECKUX CBOMCTB U TeX-
HOJIOTMYECKUX MOKA3aTeJIe UCMOJIb3yEMbIX MATEPUATIOB
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Y TOTOBBIX U3CITUN

AKTyanbHOCTh TeMBbI. [lociie u3ydeHHs: TeMbl CTYIAEHT JOJKEH OCO3HATh,
YTO OCHOBHOM XapPAKTEPUCTUKOW TaJIbBAHUUYECKOTO JJIEMEHTA SIBJISICTCS €r0 AJICK-
TponBrkyIias cuwia E, koTopas npeacrtaBisieT coO00i pa3HOCTh 3JEKTPOJHBIX MO-
TEHIIUAJIOB B UCXOHBII MOMEHT PabOThI 3JIEMEHTA.

Teopemuueckasa uacmao

[Ipu paboTe raabBaHUYECKOTO AJIEMEHTA [0 METALNTNYECKOMY MPOBOJIHUKY,
COEUHSIONIEMY JIBa SJICKTPOAA, MPOUCXOIUT HAMPABICHHOE JBHKEHUE 3JIEKTPO-
HOB, T. €. HpOMeKaem 31eKmpPuYeCKuil mokx.

OCHOBHOW Xapaxmepucmukoul 2anb8aHUYECKO20 I1eMEHMa SBISIETCA €ro
anekmpoosuxcywan cuaa E, kotopas npeacTaBisier co00i pa3HOCTh 3JIEKTPOI-
HBIX MOTEHIIMAJIOB B MCXOJHBIM MOMEHT pabOThl 3JieMeHTa (U3 0oJiee MOJIOXKHU-
TEJILHOTO 3JIEKTPOJHOTO MOTEHIMANIa BBIYUTAETCS 00Jiee OTpUIlATEIbHBIN MOTEH-
1),

Ee.a. L Z 2
B namem npumepe nosryyaem
E. . = ¢ NigeiNi— 9 zno+izn.
E.,=[-0,25-(-0,76)] = 0,51 B.

PacnpocTpaHeHHBIM ralbBAHUYECKUM 3JIEMEHTOM SIBIIsieTCs AieMeHT Janu-
Ms— KOO, KOTOPBIN COCTOUT M3 CTaHAAPTHBIX IIUHKOBOTO M MEIHOTO AJIEKTPO-
JIOB:

A () Zn|IMZnSO,4||IMCuSO4|Cu (+) K.

[Ipu 3amucu cxeMm rajbBaHUYECKUX DJIEMEHTOB OOBIYHO CJIEBa 3aIKMCHIBAIOT
NIEKTPOJ ¢ Oojee OTpUIIATENILHBIM 3HAYCHHEM IMOTEHIMaNa, a crpaBa — ¢ Oolee
MOJIOKUTENBHBIM. ECIIM B COCTaB 3JEKTPOXUMHUYECKON LIEMA BXOAUT BOAOPOIHBIN
AJIEKTPOJI, TO €r0 3aMUCHIBAIOT BHAYAJIE.

[Ipu uzmepenuu eenruuunvl 31eKMpPoOOHO20 NOMEHYUANA 1100020 Memania
B KaU€CTBE OCHOBHOTO 3JIEKTPOJa CPABHEHUSI MPUHST CTAHAAPTHBIA 8000p0OHbLI

INEeKmpoo, KOTOPBIA MPECTABISAET COOOM MIATUHY B BUJIE MJIACTUHBI JIMOO CETKH,
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OITYIIEHHOW B pacTBOP CEPHON KHUCIOTHI CO CTAHAAPTHOW KOHIIEHTpALUEW KUCIIO-
161 C(H,SO4)=1M011/1M°, Yepe3 KOTOPBIil MPOIYCKAESTCs ra3000pasHbI BOIOPOL
H, (pucynok 2.1). MoJeKyJISpHBIi BOJIOPOJI, IPOXOJS Yepe3 pacTBOP CEPHOU KHC-
JIOTBI, YACTUYHO PACTBOPSETCS U aJcOpOMpPYyeTCs Ha MOBEPXHOCTU MIATUHBL. [Ipu
ATOM MPOUCXOAUT pacmaa MoJeKkyl H, Ha atoMbl. AacopOMpOBaHHBIE ATOMBI BO-
nopona H,,. MOHM3UPYIOTCS, @ HOHBI BOJOPO/Ia U3 PacCTBOpa, HAXOAIINECS BOIU3U
AJIEKTPOJIa, MPUHUMAIOT 3JIEKTPOHBI U MEPEXOIAT B aJICOPOMPOBAHHOE COCTOSIHHE:
Hye—e — H; H' + e — Hype
Taxum o0Opa3om, paBHOBECHE B BOJIOPOJHOM DIIEKTPOJIC BBIPAKACTCS ypaB-
HEHUSIMH:
2H" + 2e <> H,,(Pt) <> H,.
WIH B YIIPOILIEHHOH opme:
2H" + 2e <> H..

[Ipu ucnosib30BaHUU BOJOPOJIHOTO AJIEKTPOJa B KAUECTBE JIEKTPOJa CpaB-
HEHUS B TAJIbBAHMYECKOM IEMH C U3MEPSAEMBIM 3JIEKTPOIOM METALTHYECKYIO TTa-
CTUHY M3MEPSEMOro 3JIEKTPO/a COCIUHSAIOT MPOBOJHUKOM C TIJIATUHOBOW CETKOM
BOJIOPOJIHOTO DJIEKTPOa, a PACTBOPHI DJIEKTPOJIIMUTOB, B KOTOPHIC OHU MOTPY>KEHBI,
COCIMHSIIOT CTEKJISTHHON TPYyOKOM, 3alOJHEHHOW JJIEKTPOJUTOM (OOBIYHO HACHI-
mieHHsIM pactBopom KCI).

Ota TpyOKa C >IEKTPOJIUTOM, Ha3bIBaeMasi COJIEBBIM MOCTHKOM, WIU I/1€K-
mpoaumuyecKkum Kiouom, 00ecTieynBacT MOHHYIO MPOBOAMMOCTh MEXIY pac-
TBOpamu. Takum oOpa3oM, MOTy4aeTCsl 3aMKHYTask dJIEKTPOXUMHUYECKAs! 11eTb, WA
raJIbBAHUYCCKUI DJIEMEHT ISl M3MEPEHUS CTAaHAAPTHOTO AJICKTPOIHOTO MOTCHIIH-

ana metasuia (pUCYHOK 2.2):
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Pucynox 2.1 — Cxema eanveanuueckoeo snemenma npu usMepeHuu CmaHoapmuoco
971€KMpPOOHO20 NOMEHYUANA
Takyto 31eKTPOXUMUYECKYIO LIETIh H300pakatoT CXEMOM:

A=) MIM7| H'|Hy(Pt) (HK.

B 5TOl cxemaTH4ecKOM 3amycH TaJbBaHMYECKOIO 3JIEMEHTA JBE MPEPHIBU-
CThI€ BEPTUKAJIbHBIC YEPThl 0003HAUAIOT COCTUHEHUE AJICKTPOJIUTOB JABYX AJICK-
TPOJIOB C MOMOIIBIO AIEKTPOJUTHUECKOTO KITFOYa.

Pa3HOCTh 3JIEKTpUYECKUX MMOTEHIHANIOB JABYX 3JIEKTPOJIOB B TaKOW IENu
HA3bIBACTCS 971EKMPOOGUICYUell CUION Yenu. 3HAYCHUE DIIEKTPOABUKYILEH CHIIBI
MOXET ObITh U3MEPEHO PKCIEPUMEHTAILHO U pacCUUTaHO TeopeTudecku. OHO na-
€T BO3MOKHOCTh CPAaBHUBATh OTEHIIUAJIBI SJIEKTPOJIOB.

B anexTpoxumMudeckon nmpakTUKe, €ciau padoTa 3JIEKTPOI0B CpaBHEHHUS TIPO-
TEKaeT MpU CTaHAAPTHBIX yciaoBusx: Temreparype 298K (25°C), naBneHuu razo-
o6pasnoro Bogopoga P°(H,)=101325I1a ¥ KOHIIGHTpAalMH HOHOB B PACTBOPE
CO(Me+) =1Moib/nM°, oTeHIHAT CTaHJIAPTHOTO BOJIOPOAHOTO 3JIEKTPOIA, YCIOB-
HO MPUHUMAIOM PasHbIM HY0, T.¢. 9oy 1= 0 B.

3a 3JEKTPOIHBIN MOTEHIMAT METAITMYECKOTO AJIEKTPO/a MPUHUMAIOT dJIeK-
TPOABUKYIILYIO CUITY TaJIbBAHMYECKOTO AJIeMEHTa E, KOTOPBIM COCTaBIIEH U3 U3Me-

psEMOro 3JEKTpOJa M CTaHIApPTHOIO BOAOPOAHOro 3iekrpoja. CranaapTHBIN
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AIEKTPOAHBIN MOTEHI[MAT OOBIYHO 0003HAYarT OYKBOM goo, equuauien CU onek-
TPOJIHOTO MOTEHIIMAJIA sIBIsAeTCS BOJBT (B).

OJIEKTPOJIHBIA TMOTEHIUAJI 3aBUCUT OT KOHLEHTPAIIMM HOHOB, KOTOPHIE
YYaCTBYIOT B AJIEKTPOAHOM PAaBHOBECHUHU. JTHU MOHBI HA3bIBAIOTCS MOTEHIMAJIONpE-
nemstormmu. Tax, st snexrpoxa NiZ*|Ni moTeHmumanonpeaesommme 6yayT Ho-
mbt Ni**, mrst anexrpona Fe**, Fe®* — noust Fe** u Fe?*; amst BOLOPOJHOTO IeKTpo-
na — vonsl H'.

[Tpumep

Brruncnure 3/1C raabBaHMYECKOTrO 3JIEMEHTA, COCTOSAILETO U3 IBYX JJICK-
tpogos: Ti | Ti** (0,01 moms/mm®) || Ni** (1 moms/m) | Ni. (1 moms/am®) | Ni.

Pemenne:

DJIc raJJbBAHUYECKOTO 3JIEMEHTA MOKHO pacCUUTATh KaK pa3-
HOCTb MTOTEHIIUAJIOB!

E., = ox — ¢a

B JaHHOM raibBaHHYIECKOM 2jleMenTe Katon - Ni* INi , a anox - Ti|Ti2+ .
(Cxema rajapBaHUYECKOIO JJIEMEHTA!

A () Ti|Ti¥||Ni#*|Ni (HK

[Iponecchl Ha AEKTpoOAAX:

() A: Ti—2e =Ti*;

(+) K: Ni** + 2e” = Ni.

[To ypaBHeHnuto HepHcTa paccunThiBaeM 3HaUY€HHE JICKTPOHOTO MOTEH-

[yajia aHoJa.

0,059 o 0,05%
lg[T — 1z 0,01
ot = otrn + T n o Tz 1630+ 2 20" = 1,680 B;

3HaueHHe IEKTPOIHOTO MOTEHIMAIa KaTOJa PABHO BEJIMYMHE CTAHIAPTHOTO
AJIEKTPOJHOT0 MOTEHIIMAJIA HUKEJIEBOIO 3JIEKTPO/1a, TAK KaK KOHLEHTPALUsl HOHOB
Ni** B pacTBope cocraBmsier 1 Momb/mm°.

onini- = ¢ nini-. = — 0,250 B;

E., =-0,250 — (—-1,689) = 1,439 B.
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IIpumeps! 1 3a1aHus

ba3oBblil ypOoBEHB
1. Ha ocHOBaHMU CTaHAAPTHBIX JEKTPOJHBIX MOTEHIMANOB (Tabnuna 2.2) ompe-
JIENIATE, KaKOM M3 CIEIYIOMMX TajlbBaHUUYECKUX DJIEMEHTOB MMEET HauOOJIBIIYIO
OJIC:

a) Zn|Zn2+ || Ni2+|Ni; 6) Cd|Cd2+|| Ni2+Ni

B) Al|AI3+|| Ni2+|Ni; 1) Mg/Mg2+|| Ni2+|Ni .

2. 3anummuTe ypaBHEHUS JEKTPOIHBIX PEAKIIUH U COCTABbTE CXEMY Tallb-

BAaHWYECKOTO 3JIEMEHTa, paboTa KOTOPOrO BBIPAXKACTCsl ypaBHEHUEM, IPEICTaB-

neHHbIM B Tabnune. Paccuuraiite ero 3JIC npu T = 298 K u KoHIIeHTpanusax co-

nei C1 u C2

Me"* Me"™ > B PpAaCTBOPBI KOTOPBIX OIMYIICHBI 3JICKTPOABI. CﬂenaﬁTe BbI-

BOJ O TOM, B KaKOM HaAIIPaBJICHHUH BO3MOKHO CAMOIIPOHU3BOJILHOC IIPOTCKAHUC PC-

akuuu. Me, —anon; Me, — karoz,.

Ne 3ana- Peaxius 1 2 OTBeTHI
CMen+ y CMen+ y
qu 2 2 Ap, B
MOJIB/IM MOJIB/IM
1 Fe® +2Ag" [ 2AQ° + Fe* 0,01 0,1 1,24
2 Ni® + Cu®™ [1 Ni* +cCu° 0,1 0,1 0,59
3 Mg° + Pb* I  Mg?* +Pb° 1 0,01 2,184
4 Zn°® + Ni** 1 Ni° + zZn?* 0,01 0,01 0,530

3. Tloctpoiite rpaduk 3aBucumoctu J/IC rajbBaHUYECKOTO 3JIEMEHTa OT

norapH(bMa KOHIOCHTPAIWKW NOHOB MCTaJlJIa OJHOI'O U3 3JICKTPOAOB B paCTBOPC:

a) 10; 6) 1; B) 0,1; r) 0,01; x) 0,001 Monb/nM?’, CUMTasi KOHIICHTPAIUIO

MOHOB JIPYroro MeTajiia IIOCTOsIHHOH 1 paBHOU C,,, . Harmmmre ypaBHeHHE CyM-

MapHOM PEAKIMHU, MPOTEKAOUIEH B TaJbBAHUYECKOM dJIEMEHTE. [Ipn Kakux KOH-
[EHTPAIUSAX HMOHOB DJIEMEHT paboTaeT 3a CUeT MPOTEKAHUs PEaKIUH B MPSIMOM

HanpasyieHud. Me — anoxn; Me, — karox.
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Ne 3aaun ["anpbBaHMYECKUM DIIEMEHT Cue, MOJTB/ M
1 Sn[sn®||Pb** [Pb 0.1
2 Al|AI |Fe*|Fe 1
3 Cd|Cd™ |Ni**|Ni 0,001
4 Ni‘Ni” Cu®|Cu 1
5 Fe‘Fe2+ Sn**|Sn 01

[Tpumeps! u 3ananus

[ToBBIIIEHHBIN YPOBEHD
1. Kakoii rabBaHMYECKU 3JIEMEHT HAa3bIBAETCSI KOHIIEHTPAIMOHHBIM? COCTaBbTE
CXEMY, HAITMIIUTE YPaBHEHUS KATOAHOTO U aHOAHOTO IpolieccoB, Beraucaute 3/C
raJbBaHUYECKOTO AJIEMEHTA, COCTOSIIIETO U3 CEPEOPSHBIX AIEKTPOJIOB, OITYIIEH-
HbIX: iepBbiid — B 0,01 M, Bropoii — B 0,1 M pactBopsr AgNO,.
2. CocTaBbTE CXEMBI JIBYX TaIbBAaHUYECKHUX DJIEMEHTOB, B OJTHOM M3 KOTOPHIX HH-
KeJib ObuT OBl KaTOJAOM, a B IpyroM — aHojoM. Hanummre 1i1s KakJI0ro U3 3THX
AJIEMEHTOB YPAaBHEHHUs PEaKLUW, NPOTEKAOIINX HAa KAaTOJAE U aHOJE, pACCUMTANUTE
ux DJIC nmpu crangapTHbeiX ycnoBuax. Msmennrcs mu 3/]C, ecnn KOHLIEHTpaLHIO
Ka)kKJ0TO U3 MOHOB YMEHBIINUTH B 10 paz?
3. XKene3nas u cepeOpsiHasi IUIACTUHBI COCTUHEHBI BHEITHUM MPOBOIHUKOM M T10-
I'PYXEHBI B PACTBOP CEPHOM KUCIOTHL. COCTaBbTE CXEMY JAHHOTO raJIbBAHUYECKO-
r'0 3JIEMEHTA U HaIUIIUTE 3JICKTPOHHBIE YPABHEHHUS TPOLECCOB, MPOUCXOISAIIMX Ha
KaTOJI€ U aHOJIE.

Cnucok JUTEPATYPhI, peKOMeHIlyeMLlﬁ K MCII0JIb30BAHMIO 110 JAHHOH TeMe

ITepeyeHb OCHOBHONM M JONOJHHUTEIBHOH JIMTEPATYPbl, HEOOXOAMMON 1JIsi OCBOCHHS M C-
IMIIJIMHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. JTazytkuna, O. P. Xumuueckoe CONpOTUBICHUE U 3allIUTa OT KOPPO3HH : yueObHOe mocobue /
O.P. Jlazytkuna ; MunuctepcTBo oOpa3zoBanusi u Hayku Poccuiickoit denepanuu ; YpanbCKkuid
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benepanbHblii yHUBEpcUTeT UM. ieporo IIpesunenta Poccun b. H. Enpriuna. - ExarepunOypr :
WznatenbctBo  Ypanbckoro yHuepcurera, 2014. - 141 c. : wn., Tabm., cxem. -
http://biblioclub.ru/. - Bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Kopposust u 3amura MeTauioB [ DIEeKTPOHHEIHN pecypce] : yueOHo-meroamdeckoe mocooue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoi, 1. b. Mypamosa ; nox pea. A. b. Jlapunnena.
— DJEKTPOH. TEKCTOBBIE NaHHbIe. — EkarepunOypr : Ypanbckuii ¢penepaabHblii YHUBEPCHUTET,
9bC ACB, 2015. — 92 c¢. — 978-5-7996-1415-7. — Pexum jgocryma:
http://www.iprbookshop.ru/65937.html

IlepeveHnb 10NMOJHUTENBHON JTUTEPATYPHI

1. Cemenona, U.B. Koppo3us u 3ammra oT Koppo3uu : yaeoHoe mocooue / . B. Cemenona, I
M.®nopuanosuy, A. B.Xopommios ; noxg pea. M. B. Cemenonoit. - M. : ®DUSMATIINUT, 2002. -
336 c. - bubnwmorp.: c. 18,65,175,257,308. - IIpeam. yka3s.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3nonHas cTONKOCTb U 3alIMTa OT KOPPO3UU METAJUIMYECKUX, TOPOTII-
KOBBIX U KOMITO3UIIMOHHBIX MaTepHajoB DJIEKTPOHHBIN pecypc : yuebnoe mocobue / FO.A. Ily-
ctoB / B.}O. Bacunwes. - Koppo3noHHasi CTOMKOCTb U 3alIMTa OT KOPPO3UH METAJUTMUECKUX, T10-
POIIKOBBIX U KOMIO3UIIMOHHBIX MaTepuanos,2019-09-01. - Mockga : MU3narensckmii Jom MU-
CuC, 2005. - 130 c.

IMepeuenn pecypcoB HH(POPMAIHOHHO-TEJIeKOMMYHUKANMOHHOM ceTH « UHTepHET», HE00-
XOXMMBIX JIJIsi 0CBOEHHSI THCIMILIHHbI
1. http://window.edu.ru/ — Enunoe okHO 0ocTyna K 00pa3oBaTe/IbHBIM PECypCaM.

2. www.biblioclub.ru — Dnekrponno-0ubnHMOTEYHAs cucTeMa «YHUBEPCUTETCKasi OMOIMOTEKa
OHJIAWHY.

3. catalog.ncstu.ru — DnekrponHsii kataior ¢poiauantr CKOY

4. www.library.stavsu.ru — DnekTpoHHass OMOIHOTEKa M DJIEKTPOHHBIN KaTalor HaydyHOUW Ouo-
muoteku CKOY

TEPMOAUHAMMKA IMPOLHECCA
SJEKTPOXUMUYECKOW KOPPO3UHN
IIpakTuyeckoe 3ansitue 10. Pacuer TepmoanHaMu4ecKoil BO3MOKHO-
CTH MPOLECcCa JJIEKTPOXUMHYECKOH KOPPO3HHU
Heans 3ansaTus: OCBOUTH TEPMOAMHAMUYECKHUE OCHOBBI AJIEKTPOXUMUYE-
CKOM KOppO3Un
3HaHusA U yMeHus1, npuodpeTraeMblie CTYACHTOM B pe3yJibTaTe 0CBOe-
HHUS TEMBbI

3HAaTh:
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- OCHOBHBI€ U BCIIOMOTATEJIbHbIE MaTEPHAJIbI, CIIOCOOBI peaTu3aluu TeX-
HOJIOTMYECKHUX MPOILIECCOB, MPUMEHSThH MPOrPECCUBHBIC METO/IbI AKCILTyaTAI[UN
TEXHOJIOTUYECKOT0 000PYy10BaHUsI IIPU U3TOTOBICHUH TEXHOJIOTUUECKUX MAIIIWH;

- METOJIbl CTAHJAPTHBIX UCTIBITAHUH TI0 ONPeeICHUIO (PHU3UKO-
MEXAHUYECKUX CBOVMCTB M TEXHOJIOTHUYECKHUX MOKA3aTEIEeH UCIIOIb3YEMbIX MAaTEpH-
aJIOB U TOTOBBIX M3JICIUN

YMeTh:

- BBIOMpaATh OCHOBHBIE W BCIIOMOTaTEIbHbIE MaTepHabl, CIOCOObI peau-
3alMM TEXHOJOTUYECKHUX ITPOLIECCOB, IPUMEHSATH MPOTPECCUBHBIE METOABI SKCILTY-
aTallid TEXHOJOTHUYECKOTO OO0OpYJOBaHUSI MPU U3TOTOBJICHUU TEXHOJOTHUECKUX
MalllNH;

- IPUMEHSITh METO/IbI CTAHIAPTHBIX HUCIIBITAHUM IO ONpEACICHUIO (hU3UKO-
MEXAHUYECKUX CBOMCTB U TEXHOJIOTHYECKHUX MOKA3ATENECH UCTIOJIb3YEMBIX MAaTEpU-
aJIOB U TOTOBBIX M3JICIUH.

Bnaners:

- YMEHHEM BbIOMpaATh OCHOBHBIE U BCIIOMOTATEIbHbIC MAaTEPUAJIbI, CTOCOObI
pean3alii TEXHOJIOTUYECKUX IIPOLIECCOB, MPUMEHSITh MPOTPECCUBHBIE METOJIbI
AKCIUTyaTallMM TEXHOJIOTUYECKOTO 00OpYA0BaHUS MPU U3TOTOBJICHUU TEXHOJIOTH-
YECKHMX MaIlliH;

- YMEHHUEM NPUMEHATh METOJbl CTAaHAAPTHBIX HMCIIBITAHUN MO OIpeAese-
HUIO (PU3MKO-MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYECKHUX MOKa3aTeNIeil UCIOb3Y-
€MbIX MaTEpPHUaAJIOB U TOTOBBIX U3JICITUN

HaumeHnoBanue ¢popmMupyemMbIX KOMIIETeHIUM

Nupexc DOopMyJIMPOBKA:

[1K-15 yYMEHHUEM BBIOMpATh OCHOBHBIE M BCTIOMOTaTENIbHBIE MaTe-
pHalibl, COCOOBI peain3allui TEXHOJIOTUYECKUX MpoIec-
COB, IIPUMEHSATH MPOTPECCUBHBIE METObI 3KCIUTyaTalllu
TEXHOJOTMYECKOro 00O0pYJOBaHHUs MpPHU HW3FOTOBJICHUU
TEXHOJIOTHYECKNX MallluH

[1IK-16 YMEHHUEM NPUMEHSATh METOAbI CTAHIAPTHBIX UCIIBITAHUN
0 OTNpeIeNICHUI0 (PU3NKO-MEXaHUYECKUX CBOMCTB U TEX-
HOJIOTMYECKUX MOKA3aTeJIe UCMOJIb3YEMbIX MATEPUATIOB
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Y TOTOBBIX U3CITUN

AKTyaJ'IBHOCTB temnl. [locne N3y4CHUA TCMbI CTYACHT HOOJIDKCH OCO3HATD,
qTo HGpBOHpH‘{HHOﬁ KOPppO3HuH MCTAJJIOB ABJIACTCA MX TCPMOAMHAMHUYCCKAA HC-
YCTOI\/II‘-II/IBOCTI) B pa3/iIM4YHbIX CpCaax IpHU JaHHbIX BHCIIHHX YCJIIOBUSAX. TepMOI[I/I—
HaMHKa OIIPCACIIACT BO3MOKHOCTD HMJIM HEBO3MOKHOCTE CaMOIIPOHU3BOJBHOI'O IIPO-
TCKAaHUsI KOPPO3HUOHHOT'O ITponecca 1Ipu ONPCACIICHHBIX YCIIOBUAX. Hez3aBucumo ot
MCXaHHU3Ma KOPPO3HMKU BO3MOKHOCTL €€ IIPOTCKAHHA OIPCACIISICTCA 3HAKOM HM3MC-
HCHUA TCPMOINMHAMHNYCCKOI'O ITOTCHOHAJIA. Hpoueccm KOppOo3nuun HanOoJsee YacTo
OIIUCBhIBAIOT HU3MCHCHHCM I/I306apHO-PI30TCpMI/I‘IeCKOFO MMOoTCHIOMAaIa — OJHCPIUH
I'n60ca. JIroboe n3MmeHenue OHCPIUHU CUCTCMBI XapPAaKTCPHU3YCT IICPCXO0a €€ B HOBOC

COCTOAHUC U ABJIACTCA MCpOﬁ CTaOMIIBHOCTH CUCTEMBI.

Teopernueckasi 4acThb

OCHOBHOW NMPUYMHOMN INEKTPOXUMUYECKON KOPPO3UHA METAIUIOB SIBIISIETCS UX
TEPMOJIMHAMHMYECKasi HEyCTOWUMBOCTh. CTpeMIIEHNE METAJUIOB MEPEXOIUTH U3 Me-
TaJUIMYECKOTO0 COCTOSIHUS B MOHHOE (T.€. paCTBOPATHCS WM KOPPOJIMPOBATH) IS
pa3HbIX METANIOB HEOJIMHAKOBO M HanOoJjee TOYHO MOXET ObITh OXapaKTepru30Ba-
HO M3MEHEHHEM CBOOOIHOMN YHEPIHH MPHU MPOTEKAaHUH COOTBETCTBYIOIIEH peakuu
OKHCJICHUS B JAHHOU CpeJie.

IIpyn mporexkaHuu B CaMOIPOU3BOJIBHO BO3HHUKAIOLIEM IPU KOPPO3UM JIIEK-
TPOXMUMHUYECKOM TAJIbBAHUYECKOM JJIEMEHTE Ha KaXXIOM JJIEKTPOJAE BBIACISAETCA
WJIM pacTBOPSETCS N MOJIb-DKBUBAJIICHTOB BEILIECTBA M, COINIACHO 3aKoHy PDapanes,
BO BHemHeW nenu nporekaeT NF Ki snextpuyectsa. Eciau 35meKTpoXuMHUECKUN
AJIIEMEHT paboTaeT TePMOAMHAMUYECKH OOpaTUMO MPU MOCTOSTHHBIX TEMIIEpaType
Y JJABJICHUH, TO COTJIACHO BTOPOMY Hauyaily TEPMOJIMHAMUKHN YMEHBIIEHUE SHEPTUU
['n60ca paBHO MaKCHUMaJIbHOW TOJIE3HOW paboTe, KOTOpas paBHA DJIEKTPUUYECKON

DHEPIUH, M0JIy4aeMOU OT JJIEMEHTA:
W, = nFEz.5.
[IpyHIMNManbHAs BO3MOXHOCTb WJIM HEBO3MOXXHOCTH CaMOIIPOM3BOJIBHOTO
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NPOTEKaHUs TPOoIecca FIEKTPOXUMHUECKON KOPPO3UN METalljla ONpPEaeIsIeTCs 13-
MEHEHHEM H300apHO-N30TePMHUIECKOr0 TOoTeHIrana. Koppo3uoHHBIN mpoiiecc
MPOTEKAET CaMOIPOU3BOJIHO, €CIU M300apHO-U30TEPMUUYECKUNA TTOTCHIIHAT YOBI-

BaeT uiu AGe.5.<0, T.e.:
~AGz.5.=W = nFEz.5.

WIIH:

AGe.s.=— nFEe.5.
rae AGe.5—1300apHO-N30TEPMHUUCCKIN TMOTCHIIMA XUMUYECKON pEeakIud, JexKa-
el B OCHOBE PabOThI raJlbBAHUYECKOTO JIEMEHTA IIPU KOPPOo3uH, J3K/MOJIb;
N — KOJIMYECTBO AJIEKTPOHOB, YUACTBYIOIIUX B AJIEKTPOXUMUYECKOU peaKInu;
F=96500Kn —ioctossaHas Dapajes;
E2.5.—anexrpoasuxymas cuna (31C) rnemenra,B.

DNeKTpoABMKYIas cuia E,, ralbBaHUYECKOTO 3JEMEHTAa, BO3HUKAIOLIErO
MIPU 3JIEKTPOXUMHYECKON KOPPO3UHU METaIa B YCIOBUSAX TOW WJIM UHOW KOPPO3H-
OHHOM CpeJIbl ONPEAENSIETCS] COOTHOUIEHUEM CTaHJAPTHOTO MOTEHIMala MeTaa
(¢°,) ¥ cTaHZapTHOTO MOTEHIMATA KaTOAHOTO mporecca (¢°,), T.e.:

E 29, ¢Oa - (DOK-

VYpaBHenue (3.3) sBAsSE€TCS OCHOBHBIM YPaBHEHUEM TEPMOJMHAMUKH TalibBa-
HUYECKOT0 3JIEMEHTA, MOCKOJbKY MO03BOJIIeT Ha ocHOBe JDJIC rajibBaHHUUYECKOTO
aneMmeHTa Ee.3. paccunTaTh OCHOBHBIE TEPMOJUHAMUYECKUE (YHKIIUUA COCTOSTHUS
KOPPO3HOHHOM CUCTEMBI: TerioBo dpdext AHe.5., n3MeHeHne SHTPONUH IpH pa-
00Te TaIbBAHUYECKOTO AIeMeHTa ASe.5., a TakKe U3MEHEHNE BHYTPEHHEH YHEPTUU
AUr.». n30xopHo-u3oTepMuueckuii norenuunan AFe.s.

N3menenne cBoboaHoM sHeprun ['nd6ca AG peakuuu CBSI3aHO C TEIUIOBBIM
abdextom AH 1 u3meHeHueM sHTponuu AS peakiuu ypaBHeHueMm [ nuooca:

AG = AH-TAS
rae AH — temtoTa, KoTopast BRIIEISETCS WM TIOTJIONMIAETCS PU MMPOTEKAHUU Peak-

MU B SJICKTPOXUMHYCCKOM JJICMCHTC,
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T— tremnieparypa,K

AS —u3MeHeHue OHHTpomuH Tpu paboTe TradbBAaHUYECKOTO JJIEMEHTA,
Jx/monp K.

TennoBo#i ekt npu paboTe raaTbBaHUYECKOTO IJIEMEHTa MOYKHO BBIUHC-

JINTh, UCTIOJNB3Ys ypaBHeHUE [ 'nOOca-I enpmromnba:

(%j __4S.
o Jp

[Toacrasmsis Beipakenne s AG u3 ypasaenus (3.5) B (3.6) moxyuum ¢op-

MYI1y I pacdcTa U3BMCHCHUA SHTPOIIUHU IIPpU pa60Te TaJIbBAaHNYCCKOI'O 3JICMCHTA.

AS :_(%j __dCnFE,) _ 9B,
oT Jo dT dT

rae dEe.o./dT — remneparypusiit kosddunuent S/C.

Ecou temneparypusiii koadduiuent IJ[C snemMeHTa MOJI0XKUTENbHBIN, TO
DHTPOMHUSA peaknuu AS U TeTIoTa 00paTUMoOro mporiecca 1AS nojgoxutenbHbl. [Ipn
ATOM DJEMEHT pabOTaeT C MOTJIONMICHHEM TEIUIOThI U3 OKPYXKAIOIIEH Cpeabl Mpu
M30TEPMHUYECKUX YCIOBUSX WM C OXJXKJICHUEM IMPHU aarnabaTUYECKUX yCIOBUSX.
U, naobopor, ecau dE/IT orpunarensHo, TO 3JIeMEHT padOTaeT C BBIACICHHEM
TEIJIOTHI B OKPYIKAIOIIYIO CPEAY MIIM C HArpEBaHUEM B aIMa0aTUUYECKUX YCIOBUSIX.

C yd4eroM COOTHOWIIEHHS HM300apHO-U30TEPMHYECKOTO M  H30XOPHO-
M30TEPMHUYECKOI0 MOTEHIINaNa, U3BECTHOTO U3 TEPMOJIMHAMUKH, & UMEHHO:

AFen. = AGe.s. — PAVe.s.
rae AVe.o.—u3MeHeHre o0beMa AIIEKTPOJIUTa MpU padoTe raJbBaHUYECKOTO HJie-
MEHTa, M,
[TockonbKy n3MeHeHneM 00beMa AIEKTPOTIUTA MPU padOTe radTbBaHUYECKOTO dJie-
MEHTa TIPU DJIEKTPOXUMHUUECKON KOPPO3UH MOXKHO MpeHeOpeyb, MojaydyaeM ypaB-
HEHHE JIJIs1 pacyeTa U30XOPHO-U30TepMUYECKOro noteHmnuana A Fe.s.:

AF2.0. = AGe.5.~ — nFEe.o.

N3 onpenenenust ”30XOPHO-U30TEPMHUUECKOTO MOTeHIHAIaA Fr.a.:
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AFen. =AUz.5. — TASe.5.
OTkyna mojydyaeM ypaBHEHHE JUIsl pacueTa W3MEHEHHUS BHYTPCHHEH dHEPTHU
AUe.s.:
AU 1.5, = AF2.5. + TASz.5.
JIJis pacueTa KOHCTaHTHI PAaBHOBECHS BOCIIOJB3YEMCSl KPATKHM ypaBHECHUEM

HN30TCPMBI:

AGe.s=—RTIn K,

U3 kotopoii cienyer, 4To

_AGe.a.
_ RT
Kc =e

TakuMm 006pa3oM, 0 COCOOHOCTH MM HECHOCOOHOCTH METajula K KOPPO3UH
MOYKHO CYIHTh 110 BEITMYMHE M3MEHEHHs CTAHIAPTHOTO moTeHimana E ., = ¢°, —
¢’ OmHAKO TEPMOAMHAMHUYECKHE TAHHBIC OMPENENAIOT TOIBKO BO3MOXKHOCTH
IIPOTEKaHUsI KOPPO3MOHHOIO IPOLECCa, HO HE PEANBHYI0 CKOPOCTh KOPPO3UU.
bonbmivie oTpunaTenbHble 3HAY€HHsI MOTEHLMAIOB HE BCEr/Ia CBUAETENBCTBYIOT O
BBICOKOM CKOPOCTH KOPPO3HH, HAIIPUMED, B CIIy4ae KOPPO3UH AIFOMUHUS U XpOMa.

IIpumep 1. CocTaBbTe CXeMy raJIbBAaHUYECKOTO JIEMEHTA, B OCHOBE pado-

TBI KOTOPOTO JIEKUT cienytomas peakuus: Mg +2ZnSO, I MgSO, +Zn. Uro

ABJISIETCA KaTOJAOM M aHOJOM B 3TOM 3yieMeHTe? Hanummre ypaBHEHNS POLIECCOB,
MpOTEKAOIMX Ha anekTrpoaax. Paccunraiite D/IC snemeHTa nmpu CTaHAAPTHBIX

yenousx (T >298 K) u onpenenure, B KakoM HanpaBjI€HHH PEAKIUs IPOTEKAET

CaMOTIPOU3BOJILHO. BRIUMCINTE KOHCTAHTY paBHOBECHS JUIsl TOKOOOpa3yromien pe-
aKI[UU.

Pewenue. B Tabnuiie HAXOAMM 3HAUEHHS CTAHAAPTHBIX DJIEKTPOIHBIX M10-
0 . 0
TEHIMAJIOB cucTeM Zn/Zn*" u Mg/Mg*": @, 2 =—0,76 B; Prta /g =-237B
[TOCKOIBKY (° > °
y (DZn/Zn2+ ¢Mg/Mg2+ !

TO MarHUEeBBIN JIEKTPOJI ABISICTCS aHOOAM, @ IIMHKOBBIN kamooom. CxemMa rajb-

BaHHNYCCKOI'O 2JICMCHTAa UMCCT BH /.
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A()  Mg|Mgso,|zZnsO,|zn  (+) K.
Ha aHOJAC UACT IIPOLCCC OKNCICHHA:
Mg — 26 — Mg”.
Ha KaToAC — BOCCTAHOBJICHHUC KAaTHOHOB CPCAbI:
Zn* +2¢ — Zn..
OJIC ragbBaHUYECKOTO AJIEMEHTA!
Ap°= @y — @o = —0,76 — (—2,37) = 1,61 B.
Bemnunna Ag@° >0, clieoBaTebHO, PEAaKIHs IMPOTEKAeT CaMOIPOU3-

BOJILHO B NpsiMOM HanpaBieHuu. Ucnonw3ys (13.7) u (13.8), BBIYUCINM KOHCTAHTY

PaBHOBCCHUA TOKOO6p33YIOIL[€I>i PCaKIUU:

_ AG _ nFE 296500161
2,3RT 2,3RT  2,3-8,31.298

lgKP = =54,55; K =3,5-10™.

[Mockomeky KP>> 1, TOo cymmapHasi peakiiusi MpoTeKaeT CaMOIPOU3BOJIb-
HO B IPSIMOM HAIIPaBJIEHUHU U MPAKTUYECKU HEOOpaTuMma.
IIpumep 2. CocTaBbTE CXEMY I'AJIbBAHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3

LIMHKOBOTO M CEpeOpPSIHOTO 3JIEKTPOAOB, MOTPYKEHHBIX B PACTBOPbI MX COJIEH C

koHueHTpauusamu uonos: C., 2, = 0,1 MOJIB/,Z[M3, C, . =001 MOJIB/)IMS. VYka-
p Zn Ag

JKUTE KaToJ W aHoj. Hamuimure ypaBHEHUS! peakidii, TPOTEKAIOIINX Ha JaHHBIX
AJIEKTPOJIaX, a TAK)KE CYMMapHOE YpaBHEHHUE PEAKIIMU B TaJIbBAHUUYECKOM DJIEMEH-
te. Paccuuraiite 3/1C snemeHnTa.

Pewenue. Tak Kak KOHIIEHTPAIIMM HOHOB HE PaBHBI €AWHUIIE, TO BHAYAJIE
paccurTaeM MOTEHITHAIBI 3JIEKTPOAOB, HcHoib3ys dopmyny Hepucra. Eciu B
YCJIOBUH 3aJla4yd OTCYTCTBYIOT 3HAUEHUS TEMIIEPATYpPhl, TO €€ MPUHUMAIOT PaBHOU

crtangapTHoil Temmiepatype T =298 K:

0 0.059 _
Pz = 0, 16 +Tlg 0,1=-0,7895 B;

:0,80+&259Igo,1:0,741 B.

0
¢Ag | Ag%*
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N3 pacuera BUIHO, 4TO gpg 0/ Zn2* < qozg IAg* [ToaTOMY IMHKOBBIN 3JEK-

TPOJI SIBJISIETCA aHOOOM, a CepeOpsIHbIA — kamoodom. CXxeMa rajlbBAHU4ECKOro 3Je-

MCHTA.

A Zn|zn*

Ag'lAg (DK

Beraucimm 3J1C anementa o ¢popmysie (13.6):

Ap =0,741 — (-0,789) = 1,530 B.

Teneps 3anuiem 3IIEKTPOAHBIC peakiuu. Ha aHome muaer mporecc OKuc-
JICHUSI:

Zn — 2e =Zn%*,

Ha KaToJIc — BOCCTAaHOBJICHUSI:

2AQ" +2e = 2A0°.

CkianpiBasi ypaBHEHHS AJIEKTPOJIHBIX IMPOIECCOB (C YYETOM YHMCIA TPU-
HUMAaeMbIX U OTIaBaeMBbIX DJIEKTPOHOB), MOJy4acM CYMMapHOE YpaBHECHHE peak-
IUH:

Zn® + 2Ag" = Zn* + 2Ag°.

[Ipumeps! u 3ananus

ba3oBblli ypOBEHB

1. 3anumuTe ypaBHEHHS 3JCKTPOJHBIX PEAKIUN U COCTABbTE CXEMY Iallb-
BAaHMYECKOTO DJIEMEHTa, pab0Ta KOTOPOTO BHIPAXKACTCS YPAaBHCHUEM, IMPEIICTaB-

neHHbIM B Tabnuie. Paccuntaiite ero 3JIC npu T = 298 K u KOHIIEHTpaIUsIX CO-
. 2 .
nein C Me™ B C Me"™ » B PACTBOPEI KOTOPHIX OMYIIEHBI 2EKTPOMBL. Crnenaiite BbI-

BOJ O TOM, B KaKOM HalIpaBJICHUKU BO3MOKHO CaAMOIIPOHU3BOJILHOC ITPOTCKAHUC pEC-

akuuu. Me,—anon; Me, — karog,.

Ne 3ana- Peakius 1 2 OTBeTHI
CMen+ ! CI\/Ie'“ ’
yu 3 2 Ap, B
MOJIB/ M MOJIB/ M
1 Fe® +2Ag" [1 2Ag° +Fe” 0,01 0,1 1,24
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2 Ni° + Cu* [ Ni* +Cu° 0,1 0,1 0,59

3 Mg°® + Pb* 0 Mg?* +Pb° 1 0,01 2,184

4 Zn® + Ni** 1 Ni° + Zn* 0,01 0,01 0,530

IIpumeps! u 3ananus

[ToBbILIEHHBIN YPOBEHB

1. XKene3nas u cepeOpsiHas MIACTUHBI COSAUHEHBI BHEIIIHUM MPOBOJIHUKOM
Y TIOTPY’KEHBI B PACTBOP CEPHOM KHUCIOThL. COCTaBbTE CXEMY TAHHOIO rajbBaHU-
YECKOT0 3JIEMEHTA U HAIUILIUTE JIEKTPOHHBIE YPABHEHHUSI IPOLIECCOB, IPOUCXO-
JSIIIMX Ha KaToJe U aHojie. PaccunTaiiTe 1715l 3TOro rajJbBaHUYECKOTO 3JIEMEHTA
(mpu crangaptHbIX yeioBusx): 1) JC , B; 2) koHcTaHTy paBHOBECHS; 3) SHEPTUIO

I'u66ca AGY,, k/[c! monw; 4) suepruto I'enbMrombia

2. Onpenennre Ha OCHOBAHHMH pacueToB Kakoi u3 metamios (Zn, Ni, Cd,
Pb, Ag) OynyT koppoaupoBaTh BO BiiaxkHOU atMocdepe. Hanuiure cxembl KaTo -
HOT'O U @aHOJTHOTO MPOLECCOB.

3. Al ckienan ¢ Cu. Kakoit 3 MetamioB OyAeT MoaBepraThCsi KOPPO3HH,
€CJIM TH METaJUIbl MOMayT B KUCIYIO cpeny. CocTaBbTe CXeMy KOPPO3UOHHOTO
raJIbBAaHUYECKOTO dJIEMEHTa, oOpasytomierocs npu 3ToMm. Beraucaure 3C u AG*®
ATOTO AJIEMEHTA B CTAaHAAPTHBIX YCIOBUSIX.

Cnucok JiuTepaTypbl, peKOMEHAyeMbId K UCII0JIL30BAHUIO 110 TAHHOM Teme

ITepeyeHb OCHOBHONM M JONMOJHHUTEJBHOH JIMTEPATYPbl, HEOOXOAMMON 1JIsi OCBOCHHS M C-
HHUIITHHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. Jlazytkuna, O. P. XumMudeckoe COMPOTHUBIICHHE U 3aIlllMTa OT KOPPO3HH : yaeOHOe mocooue /
O.P. JlazytkuHa ; MuHuctepcTBO 0o0pa3oBanus U Hayku Poccuiickoit denepauuu ; Ypaabckuit
benepanbHblil yHUBEpcUTET UM. iepBoro [Ipesunenta Poccun b. H. Enprna. - ExarepunOypr :
WznarensctBo Ypambckoro ynuepcutera, 2014. - 141 c¢. : wm, Tabm., cxeM. -
http://biblioclub.ru/. - bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3sus u 3amuTa MeTauioB [ DIEeKTPOHHEIN pecypce] : yueOHo-meroamdeckoe mocoodue / O.
B. Apocnasuesa, T. H. Ocranuna, B. M. Pynoi, M. b. Mypamosa ; nox pen. A. b. Jlapunuena.
— DJEKTPOH. TeKCTOBBIE NaHHble. — EkarepunOypr : Ypanbckuii ¢penepanbHblii YHUBEPCHUTET,
9bC ACB, 2015. — 92 c¢. — 978-5-7996-1415-7. — Pexum nocTtyma:
http://www.iprbookshop.ru/65937.html

ITepedyeHb 10NMOJHUTENBHOM JTUTEPATYPHI
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1. CemenoBa, 1.B. Koppo3us u 3amura ot koppo3uu : yuedHoe nocooue / M. B. Cemenona, I
M.®nopuanosuy, A. B.Xopouios ; nox pea. M. B. Cemenosoit. - M. : ©UZMATIIUT, 2002. -
336 c. - bubmmorp.: c. 18,65,175,257,308. - [IpenM. ykas.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3noHHas cTONKOCTb U 3alIMTa OT KOPPO3UU METAUINYECKUX, TOPOLI-
KOBBIX M KOMIIO3UITMOHHBIX MaTEPHAIOB DJIEKTPOHHBIN pecypc : yueoHoe mocodue / FO.A. Ily-
ctoB / B.IO. Bacunbes. - Koppo3noHHas CTOWKOCTh M 3alIUTa OT KOPPO3UH METAJUINYECKUX, 110~
POIIKOBBIX U KOMITO3UIIMOHHBIX MaTtepuaioB,2019-09-01. - Mocksa : Uznatensckuii [Jom MU-
CuC, 2005. - 130 c.

Ilepeuens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUIMOHHOU ceTH « AHTEepHET», HE00-
XOAMMBIX JIJI1 OCBOECHHSI THCIMILIHHbI
1. http://window.edu.ru/ — Exunoe okHO 10cTyma K 00pa30BaTeIbHBIM PECYPCaM.

2. www.biblioclub.ru — DnekrponHo-0ubnMHMOTEYHAs cucTeMa «YHUBEPCUTETCKasi OMOIMOTEKa
OHJIANH.

3. catalog.ncstu.ru — DnekrponHbIi KaTanor Goiauant CKOY

4. www.library.stavsu.ru — DnekTpoHHass OMOJIMOTEKa M AIICKTPOHHBIN KaTaJlor Hay4yHOU OuO-
muoteku CKOY

IIpakTuyeckoe 3ansitue Ne 11. Kunernka 31eKTpOXUMHUYECKOH KOPPO-
31U

Hean 3ansaTus: OCBOUTh KNHETHUYECKUE YPABHEHUS AJIEKTPOXUMUYECKON
KOPPO3HH.

3HaHusA U yMeHusl, mpuodperaeMble CTYACHTOM B pe3yJibTaTe 0CBOe-
HUS TEMBbI

3HaTh:

- OCHOBHBIE U BCTIOMOTaTeJIbHbIE MAaTEPHAJIbI, CIIOCOOBI peau3aIuu TeX-
HOJIOTUYECKUX MPOLIECCOB, MPUMEHSTH MPOIPECCUBHBIE METO/IbI IKCILTyaTallUH
TEXHOJIOTUYECKOr0 000PYI0BAHUSI PY U3TOTOBJICHUH TEXHOJIOTMUYECKUX MAIIIWH;

- METOIbI CTAHJAPTHBIX UCTIHITAHUHN TI0 ONIPEACIICHUIO (PU3UKO-
MEXaHHUYECKUX CBOMCTB M TEXHOJOTHUECKUX MTOKA3aTEIEN UCTIOIb3YEMbBIX MAaTEPH-
aJIOB M TOTOBBIX U3JCIUN

YMeTs:

- BbIOMpATh OCHOBHBIE M BCIIOMOTATEIbHbIE MaTepHabl, CIOCOObI peatu-

34101 TCXHOJIOTHYCCKUX IMPOUCCCOB, IPUMCHATH IIPOTrPCCCUBHBIC MCTOAbI OKCILITY-
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aTallid TEXHOJOTHYECKOTO OO0OpYIAOBAaHUSI MPHU U3TOTOBJICHUU TEXHOJOTHUYECKUX
MallliH;

- IPUMEHSITh METO/Ibl CTAH/IAPTHBIX HCIBITAHUN MO ONpeAeTICHUIO (PU3UKO-
MEXaHUYECKUX CBOMCTB U TEXHOJIOTHMUYECKUX MOKA3ATENCH UCTI0JIb3YEMbIX MaTepH-
aJIOB U TOTOBBIX M3JICIUH.

Bnanets:

- YMEHHEM BBIOHMpaTh OCHOBHBIE W BCTIOMOTaTeJIbHbIE MaTepUaJIbl, CIOCOOBI
pean3anri TEXHOJIOTHUYECKUX IMPOLECCOB, MPUMEHATh MPOTPECCUBHBIE METOBI
AKCIUTyaTallMl TEXHOJIOTHYECKOTO 00OpYI0BaHUS MPH M3TOTOBJICHUU TEXHOJIOTH-
YECKHMX MaIllFH;

- YMEHUEM NPUMEHSATh METOJbl CTAHIAPTHBIX HCIBITAHUN MO OMpeaese-
HUIO (PU3UKO-MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYSCKHUX MOKa3aTeNeH UCIIOb3Y-
€MBIX MATEPUAJIOB U TOTOBBIX U3AECIUN

HaumenoBanue ¢popmMupyemMbIx KOMIIETeHIUH

Nupexc DopMyJIMPOBKA:

[1K-15 yYMEHUEM BBIOMpaTh OCHOBHBIE M BCIIOMOTATEIbHbBIC MaTe-
puaibl, COCcOObl peaau3ali TEXHOJOTUYECKUX MPOIec-
COB, TIPUMEHSThH MPOTPECCUBHBIE METOIBI IKCIUTyaTalluy
TEXHOJIOTHYECKOTO 000pYIOBaHUS TIPH HW3TOTOBJICHHUH
TEXHOJIOTMYECKMX MaITuH

[1K-16 YMEHUEM NPUMEHSTh METOAbI CTAHIAPTHBIX UCIIBITAHUN
0 onpeieNIeHUI0 (PU3UKO-MEXAaHUYECKUX CBOMCTB U TEX-
HOJIOTMYECKUX MOKA3aTEJIEN UCIIOIb3YEMBIX MATEPUATIOB
Y TOTOBBIX U3CIUN

AkTyanbHOCTh TeMbI. [lociie u3yueHHsi TeMbl CTYJEHT JOJKEH OCO3HATh,
YTO DJECKTPOXUMUYECKAST KOPPO3Us, MPEACTABISIET COOOM COBOKYITHOCTh JBYX CO-
MPSHKEHHO — MPOTEKAIOIIUX MeTEPOTreHHBIX MPOIECCOB: aHOAHOTO OKHUCIICHHUS Me-
Tajjla U KaTOJHOTO BOCCTAaHOBJIEHUS OKUCIUTENS (nenoisipu3zaropa). Kaxnapiid u3
ATUX MPOIECCOB SIBISETCS MHOTOCTAJMITHBIM, B KOTOPOM OJIHA U3 CTaJAUIl MOXET
ObITh IuMUTHPYIONIEH. [TockombKy 00a mporiecca (KaToIHbINA U aHOAHBIN) MPOTE-

KalOT COMPSDKEHHO, TO 3aMEJIEHHE OJHOTO M3 HUX TOPMO3UT Npyrou. Takum 00
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paszoM, 00111asi CKOPOCTh KOPPO3UU OyNIET ONpPeeNsiThbC CKOPOCTHIO JTUMUTHUPYIO-

el craguu 1100 KaToIHOTO MpoIecca, JIM00 aHOAHOTO mporecca. MHorma

Teoperuyeckasi 4acThb

BaxueimmM napameTpoM KOPpO3MOHHOTO IIPOLECCA SBIISIETCS €T0 CKO-
pocTb. [1oaX0bI K ONIPEAECIECHUIO CKOPOCTH XUMHYECKON U AIEKTPOXUMUYECKON
pa3nuYHbL. DTO PA3NIHYNAE ONPENEIAETCS, IPEKIE BCEr0, OTIMUYNEM MEXaHU3MOB
ATUX MpotieccoB. [Ipyn XUMUUYECKON KOPPO3UU HA TOBEPXHOCTH MeTaiia (GopMupy-
eTCsl TBEp/1asl IJIEHKA MPOJAYKTOB (YaIlle BCETO OKCUIOB) B3aUMOJICHCTBUS METaJIa
C KOMIIOHEHTaMU CPEJIbI.

CKOpOCTh AIEKTPOXUMUUYECKON KOPPO3UH KOJIUYECTBEHHO XapaKTepU3yeTCs

BEJIMYMHOHN IUIOTHOCTH TOKa | Ha COOTBETCTBYIOIIEM 3JIEKTPOJE, KOTOpas Tpe-
CTaBJsIeT COOOM OTHOILIEHHWE CHJIBI TOKa K IUIOIIAAU MOBEPXHOCTH paznena (a3

KMCTAJII-2JICKTPOJIUT» .

rJie | — CKOPOCTb HIEKTPOXHMIUECKOH KOpposun, A/M°.

OCHOBHOI OTJIMYUTENHHON OCOOEHHOCTBIO MPOIECCa DIECKTPOXUMUUECKOU
KOPPO3UH SBISETCS 3aBUCUMOCTh CKOPOCTH JIEKTPOXUMHUYECKON PEAKIIUA HA aHO-
JIe ¥ KaToJIe OT BEJIMYMHBI COOTBETCTBYIOIIETO JIEKTPOAHOTO MOTEHIIUANA (O, TUO0

(x COTJJACHO OCHOBHBIM KHHETHYECKMM YPABHEHUSIM DJIEKTPOXUMUUYECKOU KO-

PO3HH:
(1-a)-na-F -0y
i -K,e RT
_a‘nk-Fq)k
ik = Kk ) ge-'l;on -€ RT ]

- . 2.
rae l,, Iy — CKOPOCTh DJIEKTPOXUMHUYECKON peakiMy Ha aHOJIE U KaTone, A/M”;

Q4P — DIEKTPOIHBIA NOTECHIIMAN HA KaTOJIE U aHOJIE, B;

K, K, ~KOHCTaHTBbI CKOPOCTH DIJIEKTPOXUMHUYECKON pEeaKly HA aHOJE U Ka-

TOJIC;
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n+ 3.
Cyenon— KOHIEHTPALMS JIETIOIAPU3YIONINXCS HA KATOJIE YaCTHUIl, MOJIb/M

N — YUCIIO 3JICKTPOHOB, YIACTBYIONINX B aHOJTHOM M KaTOJAHOM TpOIleccax;

0. — k03 UITMEHT TIepeHoca 3apsa;

F = 96500Kn — nocrosinnas @apanes.

N3 ypaBuenuit (3.13) u (3.14) caenyer, 4To J1000€ M3MEHEHHUE JJICKTPOJ-

HBIX [TOTEHIIMAJIOB BJICYET 33 COO0I U3MEHEHHE IUNIOTHOCTH TOKA Ha AIIEKTPOJax I,
U Iy, a, ClIeI0BaTeNIbHO, U3MEHEHHE CKOPOCTH IPOLecca 3JIEKTPOXUMHUUECKON Kop-

po3uu.
Bomnpocs u 3a1anus
I1oBBILIEHHBIN YPOBEHD
CKOpOCTh KOPPO3UU MOXKET OBITH ONpEJeNeHa MO M3YYEHUIO 3aBHCHUMOCTU
U3MEHEHUs KaKoro-au0o mokasaresis mpolecca BO BpEMEHH.
Wctunnas unu MrHoBeHHas auddepeHimaibias CKOpocTh KOPPO3UU B MO-
MEHT BPEMEHH 7; paBHA MEPBOM MPOM3BOJHOW OT BEIMYHMHBI MOKaszarens (y) oT
BpEMEHHU, T.€. 0y/01 Ipu T = 7;. Yalie Ha NMpaKkTUKE ONPEIEISAIOT CPEAHIOI0 UHTE-
IpaJIbHYIO CKOPOCTH TIpoIiiecca 3a Bpems 7, T.e. Ay/At.
Haunbosnee ynorpeduTenbHbIMU MOKa3aTeNsIMU IpoLiecca KOPPO3UU SBIISIOT-
Csi: TTyOUHHBIN, U3MEHEHHE MacChl, 00bEMHBIN, MEXaHHUYECCKUH U JIp.
Inyounnwiii nokazamens (Kp) ONCHUBACT IIYOMHY KOPPO3WOHHOTO Pa3py-
HIEHUS] METaula B €MHMILY BpEMEHH (Harpumep, Mm/roa). Bo3MoxHO Takxke u3-
MEpEHHE TOJIIMHBI 00pa3yIoleicss Ha MeTaljie TUIEHKH MPOJIYKTOB KOPPO3WHU B

CIIMHUILY BPEMCHHU.
- +
Maccosuvtii nokazamens (K ) xapakrepusyer naMeHeHHe Macchl (M) o0pas-
I1a MeTajula B pe3yJIbTaTe KOPPO3HMH, OTHECEHHOE K €AMHUIIE TOBEPXHOCTH METall-
2 .
Ja S ¥ K eIMHULIE BpEMEHU 7 (Hampumep, I/(M™4)):

__m
S.r

DTOT II0KAa3aTellb MOXKET OBITh OTpULIATCIIbHBIM, €CJIM MacCa MCTalllla 3a

Ko
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BpEMs HCIBITAHUSA 7 IOCIE YAAJIEHUS MPOLYKTOB KOPPO3UM yMeHbIIMIach. OH
MOJKET OBITh M TOJIOKUTEJIBHBIM, €CIIM Macca o0paslia 3a BpeMs UCHbITaHUN yBe-
JUYUIIACH.

Ecnu n3BecTeH COCTaB NMPOAYKTOB KOPPO3MM METallld, TO MOXHO CHENaTh
IIEPECYET IOJIOKUTENBHOIO IOKA3aTeNsl U3MEHEHUSI MAaCChl B OTPULATEIbHBIN 10
dopmyie:

Kr;] — Kr-; Nok 'AMe ’
Nvte * Aok
rne K, u K, — COOTBETCTBEHHO OTPUIATEIBHBIA K TOJOKUTEIBHBIA MACCOBbIN
IIOKa3aTellb KOppo3uu; A, — aToMHas Macca Metaua; 4,, — aTOMHasi Macca OKHC-
JIUTENS; Nye — BAJICHTHOCTD METAILNA; N, — BAJICHTHOCTh OKUCIIUTE.

B ciryyae paBHOMEpHON KOpPPO3MHM METajla MOXHO CHEJIaTh IEPEecYeT OT
OTPHUIIATEIHLHOTO MOKa3aTel st u3MeHeHust Macchl (K, r/(M*4)) K TTyGHHHOMY T10-
kazateno Ky (Mmm/ron):

K., -8.76
Pwme |

Ko

3
1€ Pme, T/CM™ — IIJIOTHOCTH METAJIA.
Obvemnviil nokazamens xopposuu (Ky) ykaspiBaeT 00beM IOIJIOIIEHHOTO
WIM BBIIEIMBILIErOCs B IPOLECCE KOPpPO3UM MeTamia raza AV, npuBeIeHHOro K
HOPMAJIbHBIM YCJIOBHUSIM, U OTHECEHHBIH K €JUHULE MOBEPXHOCTU METajia U K
3/ 2 \\.
€IMHUIIE BPEMEHH (HarmpuMmep, cM /(cM”™1)):
AV
St

Ucnonb3yercs Takxke mexanuweckuil noxazamenv kopposuu K,... OH xapak-

Ky

TEpHU3yeT M3MEHECHHE KaKOTo-THOO MEXaHWYECKOTO CBOMCTBA MeTalia 33 BpeMs
KOPPO3HOHHOTO MPOIIECcCa, BEIPAKEHHOE B TIPOIICHTAX.

Hanpumep, npounocmuoii nokazamens (K,):
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Ao,

K_= :
7 AGTO

r7ie 0, — U3MEHEHHE TIpeieia MPOYHOCTH MIPU PACTSHKEHUU 3a BpeMs T KOPpO3UH;
00 —IpEJeN IPOYHOCTHU IPU PACTIKEHUH 10 KOPPO3UHU.

CylIecTBYIOT TaKKe nokazamenb USMEHEHUs 2IeKMPUUECKo20 COnpomueJie-
HUsl, IPUMEHSIEMBIN [IPU UCCIIETOBAaHUM KOPPO3UH TOHKOI'O JIMCTOBOIO MaTepHala,
oyaroBblii Tokazarenb (Ky), XapakTepu3yromuil 9uciio 04aroB KOPpO3WH, OTHE-
CEHHOE K €IMHMIIE IOBEPXHOCTH METAJIA U K €IMHUIIE BPEMEHH, U JIp.

B cimydae paBHOMEpPHOW KOpPpO3WMH MeETajla MOKHO CHAENATh MEPECUET OT
- 2
OTPHUIATEIBHOTO MOKa3zaTelst n3MeHeHust Macchl (K, r/(M™4)) K TiryOMHHOMY I10-

kazatento I1 (mm/ron). s KOJTMYECTBEHHON OLIEHKM KOPPO3WOHHOM CTOMKOCTH

METAILIOB UCIOIb3yI0T MaccoBhle ( |) u muneiinsie (1) moxasarenn.

CKOpOCTh KOPPO3UH | OTIPEEISCTCS:

J =SA—m (e/ M* -uac unu 21 m* - 200).
‘T

riae Am — u3MeHeHne Macchl o0paslia, T, MPU KOPPO3HH METallJIa B TEUCHHUE

2
BPEMEHU 7, yac (WJIM roJ1) Ha MOBEPXHOCTH S, M.

I'myOGuHHBIN TOKa3aTenb koppo3uu I1 paBeH:

HzA—h (mm/ 200),
T

rae Ah — tommuHa Mertaiuia, MM, pa3pylICHHOTO B TEYCHUE BPEMCHU T,
ro.

Ipumep 1 CoctaBbTe JIEKTPOHHBIE ypaBHEHHWs KaTOJHOTO W aHOJHOTO
IPOLIECCOB KOPPO3UHU JKeje3a C NPUMEChI0O HUKEIS B a) COJIIHOM KHUCJIOTE U
0) BraxxHOM Bo3ayxe. KakoB cocTaB MpoIyKTOB KOPPO3UU?

Pewenue. Beinumem CTaHIaPTHBIC SJICKTPOAHBIC ITIOTCHIHXAJIBI MCTAJIJIOB!

0 _ . 0 .
er/FeZJr - _Ol 44 B ’ CDNi/NiZJr = _0, 25 B.
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[TocKOIBKY (pge et < o 2 » JKETTE30 BBINOIHAET QYHKIMIO aHO/IA, & HUKEND
—Karojia.
a) B xucoii cpejie 37eKTPOHHBIC YPABHEHHUS MPOIECCOB UMEIOT BU/I:
A: Fe® — 2e° > Fe® — anomHOe OKHCIICHNE;,
K: 2H" +2¢ — H, T —karoaHoe BoccTaHOBIECHHE.
[pomyxTamu Koppo3uu sBisFoTCs xiopun xenesa FECl,u Bogopo.
0) Bo Ba)xHOM BO3/yXe Ha KaTOJHOM W AQHOJHOM YYacTKaX IPOMCXOJIST
CIICTYIOIIIHE PEAKIIHH:
A Fe® -2 — Fe*
Ki 0,+2H,0+4e — 40H".
Ipoxykr kopposmu: Fe** +20H™ = Fe(OH),.
B npucyTcTBHH BiIard M KUCIOPOZAA MPOMCXOIMT JajbHEHIIee OKUCICHHIE
)KeJie3a 0 TPEXBAJIEHTHOTO COCTOSHHUSL:
4Fe(OH), + 2H,0+ 0, — 4Fe(OH), .
JIns KOJIMYECTBEHHOW OLEHKH KOPPO3HMOHHOM CTOMKOCTH METAJUIOB MC-
no63y1oT MaccoBble ( ]) u nmuneinsie (I1) moxaszarenw.

CKOpOCTh KOPPO3HH | OTIpEICIISICTCS:

j :SA—m (e M* -uac unu 21 m* - 200).
‘T

riae AmM — u3MeHeHHe Macchl 00pasia, T, MpU KOPPO3UH MeTajia B TEUECHUE
2
BPEMEHHU 7, yac (WJIM TOJ) HA TOBEPXHOCTH S, M.

['myOGuHHBIN TOKa3aTenb koppo3uu I1 paBeH:

H:A—h (mml 200),
T

rae Ah — TonmuHA MeTauia, MM, pa3pylICHHOTO B TEYCHUE BPEMEHU T,

roa. Bemmunnsr 11 j cBsa3anbl cOOTHOIIIEHHEM:
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107 |
yo,

- 2
e , €CIIU | U3MepseTcs B I/M” " TOJ

NN

1= 8,76i, eCIM | M3MepsieTcs B I/M°-dac,

3
rac o — IJIOTHOCThb MCTAJlIa, r/cm”.

Bormpocs! u 3ananus
ba3oBsIi1 ypoBEHb

1. CKkopoCTh JIEKTPOXUMHUYECKONM KOPPO3UU: ONIpEIeTICHUE, SINHULIA U3ME-
pEeHus.

2. OxapakTepu3yiTe 3aBHCHMOCTh CKOPOCTH KOPPO3UH OT BEIIMUNHBI JIEK-
TPOAHOTO TOTEHIMATIA.

3. CocraBbTe 2JIEKTPOHHBIEC YPABHEHHS aHOTHOTO U KaTOJHOTO MPOIIECCOB
KOPPO3UHU CTAIBHOTO TPyOONIPOBO/Ia, COACPIKAIIETO BKIIOUEHHE A, BO
Braxxuoi mouse (H,0 u O,). KakoB coctaB mpoayKToB KOppo3uu?
Bomnpocs! u 3ananus
I1oBBIIIEHHBIN YPOBEHD
1. Paccuunraiite HEOOXOIUMYIO TOJIIIUHY CTEHOK TPpyOOmpoBoa (MM), KO-
TOPBIN JOJKEH MIPOCTYKUTH T JIET, €CIIM CKOPOCTh €r0 KOPPO3UH paBHA | .
OcratoyHas TOJIIMHA CTEHOK TPYyOONpPOBOJA MOJKHA OBITh HE MEHBIIE

3
25% ot nepBoHauanpHOTO 3HaueHus. [InoTHocTh xeneza p = 7,87 r/cm”.

Ne 3amaun [Tpumecs A J, Kr/M° TOx T, JeT OTBeTHI, MM
1. Ni 3,305 15 8,40
2. Sn 6,558 6 6,67
3. Pb 4,984 6 5,07
4, Cu 1,695 13 3,73
5. Sb 6,690 4 4,53
6. Ni 3,305 12 6,72
7. Sn 6,558 5 5,55
8. Pb 4,984 5 4,22
Q. Cu 1,695 15 4,31
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10. Sb 6,690 &) 5,67
11, Ni 3,305 13 7,28
12, Sn 6,558 / 7,78
13. Pb 4,984 / 5,91
14, Cu 1,695 12 3,45
15. Sb 6,690 6 6,80
16. Ni 3,305 14 7,84
17, Sn 6,558 8 8,89
18. Pb 4,984 8 6,76
19. Cu 1,695 10 2,87
20. Sb 6,690 10 11,33

2. YMEHBIIICHNUE TOJIIWHBI MEAN B YCIOBUSX aTMOC(HEPHOU KOPPO3UU CO-
crapysier 0,0034 MM B Mecdll. Berunciure MacCoBBIi MOKA3aTellb KOPPO3UH, €CIIH
p(Cu) = 8920kr/m°.

3. Kunetnueckue ypaBHEHHS MPOIECCa MIEKTPOXUMUYECKON KOPPO3HUHU.

Cnucok JsuTepaTypbl, peKOMEeHAyeMbIid K UCII0JIb30BAHUIO 110 IAHHOM Teme

IlepeyeHb OCHOBHOW W ONOJHHUTEJBHOH JMTEPATYPbl, HEOOXOAMMOI 1JIsi OCBOEHHS /M C-
HMILTHHBI
IlepeyeHb 0CHOBHOI TUTEPaTyPBbI

1. Jlazytkuna, O. P. Xumudeckoe CONMPOTHUBIICHHE U 3aIllMTa OT KOPPO3HUH : yueOHOe mocooue /
O.P. JlazytkuHa ; MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoit denepauuu ; Ypanbckuit
benepanbHblil yHUBEpcuTeT uM. nieporo [Ipesunenta Poccun b. H. Enbpiiuna. - ExarepunOypr :
WznarensctBo  Ypambckoro yHuepcutera, 2014. - 141 c¢. : wm, Tabm., cXxeM. -
http://biblioclub.ru/. - bubauorp. B kH. - ISBN 978-5-7996-1157-6.

2. Koppo3us u 3amura MeTamioB [DeKTpoHHbIN pecypc] : yaeOHo-MeToauueckoe nocodue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoii, U. b. Mypamosa ; nox pen. A. b. [lapuniesa.
— DJEKTpPOH. TEKCTOBBIE NaHHble. — EkarepunOypr : Ypanbckuii ¢penepanbHblii YHUBEPCHUTET,
9bC ACB, 2015. — 92 c¢ — 978-5-7996-1415-7. — Pexum nocTyma:
http://www.iprbookshop.ru/65937.html

ITepedyeHnb 10NMOJHUTENBHON JTUTEPATYPHI

1. CemenoBa, U.B. Kopposus u 3ammra oT koppo3uu : yueoHoe mocodue / M. B. Cemenona, I
M.®nopuanosuy, A. B.Xopommios ; mox pea. U. B. Cemenosoit. - M. : ®DUSMATIINUT, 2002. -
336 c. - bubnwmorp.: c. 18,65,175,257,308. - IIpeam. yka3z.: c. 314. - ISBN 5-9221-0246-X

2. Bacuibes, B.JO. Koppo3noHHas CTOWKOCTh M 3alIUTa OT KOPPO3UU METAIMYECKHX, OPONI-
KOBBIX U KOMITO3UIIMOHHBIX MaTepHajoB DJIEKTPOHHBIN pecypc : yueOHoe mocobue / FO.A. Ily-
ctoB / B.}O. Bacunwes. - Koppo3noHnHasi CTOMKOCTb U 3alIMTa OT KOPPO3UH METAJUIMUECKUX, T10-

POIIKOBBIX M KOMITO3UIIMOHHBIX MatepHuaios,2019-09-01. - Mocksa : U3narensckuii lom MU-
CuC, 2005. - 130 c.
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Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH « AHTepHeT», He00-
XOAMMBIX JIJI1 OCBOECHHSI THCIMILIHHbI
1. http://window.edu.ru/ — Exunoe okHO 10cTyma K 00pa30BaTeIbHBIM PECYPCaM.

2. www.biblioclub.ru — Dnekrponno-6ubnHoTeYHass cucTeMa «YHHUBEPCUTETCKAass OMOIHOTEKA
OHJIANH.

3. catalog.ncstu.ru — DnextponHsiii karanor ¢poiauant CKOY

4. www.library.stavsu.ru — DnexTpoHHass OHOJIHOTEKAa M DIICKTPOHHBIN KaTalor HaydHOU Ouo-
muoteku CKOY

AHOIHOE PACTBOPEHME U ITACCUBHOCTBH METAJIJIOB.

IpakTnueckoe 3ansaTue Ne 12. [TaccuBHOe cOCTOSIHME METAJIIIOB U CIIABOB.

Heub 3ansaTus: [laccuBHOE COCTOSIHUE METAJIOB M CIIABOB.

3HaHusA U yMeHMs, npuodpeTaemMblie CTYACHTOM B pe3yJIbTaTe 0CBOCHHUS TEMBbI
3HaTh:

- OCHOBHBIE U BCTIOMOTaTEJIbHbIE MaTepPHAJIbl, CIIOCOOBI peain3aluu TeX-
HOJIOTUYECKUX MPOLIECCOB, IPUMEHATD IIPOIPECCUBHBIE METObI DKCILITyaTaluu
TEXHOJIOTHYECKOr0 000pYIOBAHUSI PU U3TOTOBJICHUH TEXHOJIOITMUYECKUX MAILIWH;

- METO/Ibl CTAaHJAPTHBIX UCTIBITAHUI 110 ONpeAeIeHUI0 (PU3HUKO-
MEXaHHYECKUX CBOMCTB M TEXHOJOTHUECKUX MTOKA3ATEIEN UCTIOIb3YEMbBIX MAaTEPH-
aJIOB U TOTOBBIX M3JCINHU

YMers:

- BbIOMpATh OCHOBHBIE U BCIIOMOTATENbHbIE MaTepuaibl, CIIOCOObI peasu-
3al[UU TEXHOJIOTUYECKUX IIPOLIECCOB, IPUMEHSTh IIPOIPECCUBHBIE METOIBI IKCIUTY-
aTalMy TEXHOJOTUYECKOT0 00OPYIOBaHUS MPU HU3TOTOBJICHUHM TEXHOJIOTMYECKUX
MalIlIVH;

- MPUMEHSTh METO/Ibl CTAHJIAPTHBIX HCIIBITAHUM 1O ONPEIEICHUI0 (PU3HUKO-
MEXaHUYECKUX CBOMCTB U TEXHOJIOTMYECKUX IMOKA3ATENIEW UCIIOIb3YEMBIX MATEPH-
aJIOB M TOTOBBIX U3/IEIUH.

Branern:
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- YMCHHUEM BBI6I/IpaTI> OCHOBHBIC 1 BCIIOMOTI'aTCJIbHBIC MaTCpUallbl, CITOCOOBI
pealn3aliil TCXHOJOTHUYCCKHUX IIPOLCCCOB, IPUMCHATL IIPOIPECCUBHBIC MCTOIbI
9KCIITyaTalhu TCXHOJIOTHUYCCKOI'O O60py,Z[OBaHI/I$I IIPHU U3roTOBJICHUH TCXHOJIOTU-
YCCKHUX MalllHH,

- YMCHHUCM IPUMCHATHL MCTO/bl CTAHAAPTHBLIX HUCIILITAHUHN TI0 onpceacic-
HHIO (1)I/I3I/IKO-MCX3HI/I‘-ICCKI/IX CBOMCTB U TEXHOJIOTHUECKHUX MOKa3aTeleH HCIIOJIB3Y-
CMBbIX MATCPUATIOB U I'OTOBBIX I/IS,HGJII/II\/'I

HaumenoBanue (popMupyeMbIX KOMIIETCHIMH

Nupexc DopMyIUPOBKA!

[1K-15 YMEHUEM BBIOMpATh OCHOBHBIE M BCIIOMOTaTEIbHbIE MaTe-
pHaJIbl, CIOCOOBI peaI3alluA TEXHOJIOTUYECKUX IpOLEC-
COB, IIPUMEHSATH MPOTPECCUBHBIE METObI 3KCIUTyaTalluu
TEXHOJIOTUYECKOr0 000pYJOBaHUS NPH H3TOTOBICHHUH
TEXHOJIOTHYECKNX MallluH

[1K-16 YMEHUEM MPUMEHATh METObI CTAHJAPTHBIX UCIIBITAHUN
0 ONpeIeNICHUI0 (PU3UKO-MEXaHNYECKUX CBOMCTB U TEX-
HOJIOTHUYECKHUX ITOKA3aTeJIEN UCTIOIb3YEMbBIX MAaTEPHUAJIOB
U1 TOTOBBIX U3ACIUN

AkTyanbHOCTh TeMBI. [lociie M3ydeHHs: TeMbl CTYIAEHT JOJDKEH OCO3HATH,
YTO KOPPO3USI METAIZIOB HAHOCUT OOJIBIIION SKOHOMHUYECcKHil Bped. Kopposus npu-
BOJAUT K YMEHBILIECHUIO HAAE&KHOCTU pabOThl 000PYIOBaHUSA, K MPOCTOSIM MPOU3-
BOJICTBA M3-3a 3aMEHBI BBIIIEIIETO U3 CTPOS 000PYIOBaHUS, K MOTEPSIM ChIPbS U
nponykuuu. Kopposust Takke NpuBOIUT K 3arpsA3HEHUIO NPOAYKUWH, U K CHUXKE-
HHUIO €€ KayecTBa.
[Ipouecc aHOAHOTO PACTBOPEHUS METAUIOB MPHU JJIEKTPOXUMHUUYECKOU KOP-
PO3HHM 3aKJIFOYAETCSA B HOHU3ALNK METAJUIA:
Me + mH,0 = Me""-mH,0 + ne.
Bo3MoxHBI 1 Ipyrue peakiuyu aHOAHOTO OKHUCIEeHUs MeTtauia. Hanpumep, B
LIEJIOYHOM cpelie:
Me + nOH = Me(OH),.
B kucnon cpene ckopocth KOppo3uu 3aBUCUT OT pH M mpupoasl aHnoHa

KUCI0ThI. 110 JaHHBIM ﬂ.M.KOJIOTI)IpKI/IHa, AHOJHOC paCTBOPCHUC MCTAJIIIOB UACT
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yepe3 o0pa3oBaHuE KOMILJIEKCAa METalljla ¢ MOHAMH B HECKOJIBKO MOCJIEI0OBATEIb-
HBIX CTauM:
— cneruduyeckas ancopOnus aHMOHOB HA TIOBEPXHOCTH METaJlIA!
Me + mA— = (MeA,)™ (axc);
— BJIEKTPOXUMUYECKAs CTaaus — IEPEX0]I KOMILUIEKCa B paCTBOP:
(MeAm)m-(anc) — (MeAn)nm(Boan) + ne;
— pacmaj KOMIUIEKCa Ha ITPOCTHIE UOHBI:
(MeAp)n-m = Me" (BomH) + MA™ (BozH).
Yckopsromee b0 3aMeIsIONIee KOPPO3UI0 JSHCTBUE aHMOHA HUMEET Me-
CTO IO JOCTHUXEHHUH OINPEICICHHON KOHIEHTPAMU, KOTOpas 3aBUCUT OT HNPUPOJIbI
METaJljla U aHUOHA.

JIg psima METasIoB IPU aHOJHOM MOJISIPU3ALMU CTAHOBUTCS BO3MOYKHBIM
HE pAacTBOpPEHHE MeTajllla B BUJIE KaTHOHOB, a 00pa3oBaHUE Ha MOBEPXHOCTHU 3a-
IIATHBIX TJIEHOK. [Ipu 3TOM MeTasuibl, HAaXOASCh B YCIOBHUSX arpeCCUBHOM KOPpO-
3MOHHOM CpEJIbl, CTAHOBSITCSI MMACCUBHBIMU, T.€C. HE IOJBEPrarOTCs HaJIbHEUIIIEMY
KOPPO3UOHHOMY Pa3pyLICHUIO.

[Toxg mMacCUBHOCTBHIO TIOHUMAIOT COCTOSIHHE BBICOKOW KOPPO3UOHHOW CTOM-
KOCTH METAJIJIOB U CIUIABOB B YCIIOBUSAX TEPMOAUHAMUYECKN BO3MOKHOU JJIEKTPO-
XUMHYECKON KOPPO3UH B JAHHOW KOPPO3WOHHOM CpEZE.

CnocoOHOCTh aKTHBHOIO MeTallla MEepPeXOJUTh B IACCHBHOE COCTOSHHUE
BCJICJICTBHE PE3KOT0 TOPMOKEHHUSI aHOIHOW PEaKIUU PACTBOPEHUS MPU BJEKTPO-
XAMHUYECKOU KOPPO3UM HA3BIBACTCS MTACCUBALMEN METAILIA.

[Ipy BOBHUKHOBEHUH MTACCUBHOTO COCTOSHUSI AaHOAHBIN MPOILIECC PACTBOPE-
HUS MeTajllla TOPMO3UTCSI oOpa3oBaBIelics 3aluTHON TieHKon. [loTeHnman ano-
Jla TIPU OTOM CMEMIAETCS B TOJIOXKHUTENbHYIO CTOpoHY. OOpa3oBaHuEe 3alUTHOU
MJIEHKM Ha TOBEPXHOCTH METajlla PE3KO YBEIWYUBACT OOIIEe CONMPOTHBIICHUE
rajJbBaHUYECKOM LIEIH, BCIEICTBAE YETO YMEHBIIAETCS KOPPO3ZUOHHBIN TOK. SBile-

HUSMH TIACCUBAIIUN OOBSICHSAETCS Mayias CKOPOCTh KOPPO3WU HEPKABCIOIIUX CTa-
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JIed, aJIOMUHUSA, TUTAHA U APYTUX METAJUIOB U CIJIABOB B ONPEEIICHHBIX KOPPO-
3UOHHBIX Cpeaax.

[TomaBnstomee OOJBITUHCTBO KOHCTPYKIIMOHHBIX MAaTEpPUAIOB (METAJLIBI:
Kejne30, HUKeNb, XpOM, TUTaH, MOJUOJIEH U JIp., & TaKKe CIUIaBbl HA UX OCHOBE)
oOnamaroT 0oJiee WM MEHEe YIOBICTBOPUTEIHHOU KOPPOZHOHHON CTOMKOCTBHIO BO
MHOTHX arpeCcCHMBHBIX Cpe€llax BCJEACTBUE CBOEH CKIIOHHOCTU K MEPEXOJy U3 aK-
TUBHOTO B MIACCUBHOE COCTOSIHUE.

CyliecTBYIOT JIB€ OCHOBHBIE TEOPETUUECKUE KOHLEMIMHU, OOBSCHSIIONINE
MACCMBHOE COCTOSIHUE MeTallia: | — ruieHo4Hast; 2 — acopOIIMOHHAs.

O06e Teopuu OOBSACHSIOT MEPEXO] METAIIJIa U3 aKTUBHOT'O COCTOSIHUSA B Iac-
CHUBHOE B arpeCCMBHOI KOPPO3HOHHOM cpesie 00pa30BaHMEM 3alIMTHBIX IJIEHOK Ha
MOBEPXHOCTH KOPPOJIUPYIOLIEr0 aHOo/a. Teopuu OTINYAIOTCS Pa3IWYHbIM B3TJIS-
JIOM Ha MPUPOAY 3AIUTHBIX TJICHOK, KOTOPHIE MPH MACCUBALIMM MOTYT OBITh IBYX
THUIIOB:

a) TPYJAHOPACTBOPUMBIE COEAMHEHUS — OKCHUJIbI, TUAPOKCUBI U T.IT;

0) ancopOIMOHHBIE CIOU Ta30B, OKUCIUTENCH, BOCCTAHOBUTENIECH U T.11.

Cornacuo meHouHoi teopun (Kuctsakosckuii B.A., Akumos I'.B., OBanc),
MAaCCUBHOCTh HACTYMAaeT B pe3yJibTaTe 00pa30oBaHUs HAa MMOBEPXHOCTH MeTaia ¢a-
30BOM IJICHKHU TOJIIMHOW B HECKOJIBKO JECATKOB HAHOMETPOB. DTa IMJIEHKA MOXKET
MPEACTABIATh COOOM CJIOW TPYIHOPACTBOPUMOIO COCIUHEHUSI — OKCHJIA, TUAPOK-
CUJIa, B HEKOTOPBIX CIIydasiX — COJM U T.I. Takas 3amuTHas TJIeHKA YBEJIUUUBACTCS
0 TOJIIIIMHE C POCTOM IMOTEHIMaja BO BCEH 00JaCTH BT MOJISIPU3AIIMOHHON KPUBOI
(pucynok 3.1).

Henocrarok ruieHOYHOM T€OpHUHM, OCHOBAHHOW HA TOM, YTO KHUCIIOPOJI XHU-
MUYECKHU CBSI3aH C MOBEPXHOCTHbIO METAJlJIa, COCTOMT B TOM, YTO OHA HE MOXKET
OOBSICHUTH BCE M3BECTHBIC (DAKTHI MacCUBAIIMU MeTaUIoB. Bo MHOTHX cilydasx Ha
MOBEPXHOCTH 3allaCCUBUPOBAHHOTO METajllIa OTCYTCTBYET (pa3zoBast MiIeHKA.

Cornacno ancop6rmonnoii teopun (Opymkun A.H., Komoteipkuna .M.,

KabGanoB B.I1.) maccuBHOCTH HacTymaeT B pe3yibTaTe aJcopOlMU KUCIOpoAa Ha
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MOBEPXHOCTU MeTauia. [Ipyu 3TOM yCTaHOBJIEHO, YTO MACCUBHOCTh MOXXET HACTYy-
NUTh JaXe TOrJa, KOTJa MOBEPXHOCTh METajlla HE MOJIHOCTBHIO MOKPBITa CIOEM
TOJIIIAHOMN B OJHY MOJICKYJTy. AJCOPOITMOHHAS TeOpHsi OOBSICHIET ATOT (DAKT TEM,
YTO Ha MOBEPXHOCTH METalJla UMEETCS OTPAaHMYEHHOE YHUCIO aKTHUBHBIX MECT U
afcopOLUs KUCIIOPO/Ia Ha ATUX MECTax («yCTyIax») pe3Ko CHHXXAET CKOPOCTh pac-
TBOPEHUS MeTajuia. AJCOpOMPOBAHHBIC MOJICKYJIBI KHCIOPOAa KaK Obl «3aHparoT
YCTYIIbI, TEM CaMbIM OJIOKUPYSI MPOIECC MOHU3ALMU B 3THX, HanboJiee aKTUBHBIX
MecTax.

Mouiekyibl KHUCIIOpO/ia, BBI3BIBAIOIINE MACCUBAIIMIO METalia, 00pa3yroTcs
M3 MOJIEKYJ BOJbI WJIM MOHOB THAPOKCHUIIA, IEPBUYHO aICOPOUPYIOIIMXCS HA TO-
BEPXHOCTH METaJlja.

B HekoTopbIxX ciyyasx N OObsICHEHUsI MAaCCUBAIllUK METAJIOB HEOOXOTU-
MO COY€TaTh JIBE OCHOBHBIC TEOPUH MACCUBHOCTU — IUICHOYHYIO U aJCOPOIMOH-
HYI0, KOTOpbIE€ JTOTOJHAIOT ApYyr npyra. Hampumep, npu oObSICHEHUM MPUPOJIBI
MACCUBHOCTH  HEPXKABEIOIIMX  CTajeil  Oblla  TMpeIoKeHa  TUICHOYHO-
a7COpOIIMOHHAS THUIIOTE3a, COTJIACHO KOTOPOM Ha IMOBEPXHOCTH HEPIKABEIOIIUX
CTaJIel UMEETCA TOHKas W IUIOTHAs 3allUTHAas OKCUAHAs IuieHKa. Ho mox ruteHkon
U B MOpax HaXOMSTCS aTOMbI WM MOHBI KUCIOPOJa WU JPYTrue OKUCIUTENH, Xe-
MOCOPOMPOBAHHBIE METAJJIAMH, TTOATOMY MOBEPXHOCTh MPUOOpPETAET MOTEHIIHAI,
OJM3KUNA K OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOMY IMOTEHIIMATY KOPPO3UOHOU Cpe-
JIbl, 2 aKTUBHBIC YYaCTKH TUICHKU (TTOPHI) CTAHOBSTCS aHOAaMu. B pesynbrare ca-
MOIOJISIPU3ALIMKY TTOBEPXHOCTH HEP>KABEIOIIEH CTalu KUCJIOPOJ BHEAPSAETCS B Me-
TaJlI HA AHOJAHBIX YYACTKAX U CIYKAT NEPEXOIHBIM CI0EM OT METaJlIa K 3alUTHON
MJICHKE, YIydlllas uX CIETUICHUE U TIEPEBOIs METAJLT B TACCUBHOE COCTOSTHUE.

Cnucok JUTEPATYPhI, peKOMeHIlyeMLlﬁ K MCII0JIb30BAHMIO 110 JAHHOH TeMe

IlepeyeHb OCHOBHOW M IONOJHHMTENbHOH JIUTEPATYPbl, HEOOXOAMMOM 1JIsi OCBOCHUS JHUC-
IHUIIMHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. Jlazytkuna, O. P. XumMudeckoe COMPOTHUBIICHHE U 3alIMTa OT KOPPO3HH : yaeOHOe mocooue /
O.P. JlazytkuHa ; MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoit denepanuu ; Ypanbckuit
dbenepanbhblii yHUBEpcUuTeT UM. iepBoro IIpesunenta Poccun b. H. Enpriuna. - ExarepunOypr :
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WN3narensctBO  Ypanbckoro yHuBepcutera, 2014. - 141 c¢. : wm, Tabm, cxem. -
http://biblioclub.ru/. - Bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Kopposwus u 3ammura MeTauioB [ DJIEKTPOHHBIN pecypc] : yueOHo-MeToauueckoe mocoodue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoii, Y. b. Mypamosa ; nox pen. A. b. Jlapunuena.
— DJEeKTPOH. TEKCTOBBIC JaHHbIe. — ExarepunOypr : Ypanbckuii penepanbHbIii YHUBEPCUTET,
9bC ACB, 2015. — 92 c¢ — 978-5-7996-1415-7. — Pexum nocryma:
http://www.iprbookshop.ru/65937.html

IlepeyeHb 1OMOJHUTENBHOM JUTEPATYPbI

1. CemenoBa, .B. Koppo3us u 3amura ot koppo3uu : yueOHoe nocooue / M. B. Cemenona, I
M.®nopuanosuy, A. B.Xopouios ; nox pea. M. B. Cemenosoit. - M. : ®©UZMATIIUT, 2002. -
336 c. - bubmmorp.: c. 18,65,175,257,308. - IIpenM. ykas.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3uoHHas cTOHKOCTb U 3alIMTa OT KOPPO3UU METAUINYECKUX, TOPOLII-
KOBBIX ¥ KOMIIO3UIIMOHHBIX MaTepHalioB DJIEKTPOHHBIN pecypc : yueOHoe mocobue / FO.A. Ily-
ctoB / B.IO. Bacunbes. - Koppo3noHHast CTOWKOCTh M 3aIIUTa OT KOPPO3UH METATUINIECKUX, 10~
POIIKOBBIX U KOMITO3UIIMOHHBIX MaTtepuaioB,2019-09-01. - Mocksa : U3natensckuii JJom MU-
CuC, 2005. - 130 c.

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «AHTEepHET», HE0O-
XOJMMBIX JIJIsI 0CBOEHHSI THCIUILIHHBI
1. http://window.edu.ru/ — EnnHoe okHO ocTyrna kK 00pa30BaTelIbHbIM PECypCaM.

2. www.biblioclub.ru — DnexTponHO-0MOMIMOTEUHAs cUcTeMa «YHHUBEPCUTETCKAs OMOIMOTEKA
OHJIANH.

3. catalog.ncstu.ru — SnexktponHsiil Kataior ¢poauantr CKOY

4. www.library.stavsu.ru — DnektpoHHass OMONMMOTEKa W AIEKTPOHHBIA KaTalor HaydHOW OMO-
mnoreku CKOY
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IpakTnueckoe 3ansiTue Ne 13. Pacuer aHOTHOTO OKCUAMPOBAHUS METa-

JIOB

Iean 3ansaTHsA: Pacyer 3aIIMTHBIX MOKPBITUNA METAJIOB

3HaHKMA U YMeHHUs, NpUoOpeTaeMble CTYACHTOM B pe3yJIbTaTe 0CBOe-
HHUS TEMBI

3HATB:

- OCHOBHBIC U BCIIOMOTATEJIbHbIC MaTEPHAIIbI, CIIOCOOBI peaaTnu3aluu TeX-
HOJIOTUYECKHUX MPOIIECCOB, MPUMEHSTh MPOrPECCUBHBIC METOIbI KCILTyaTalluU
TEXHOJIOTHYECKOro 000py1I0BaHUS ITPH U3TOTOBJICHUH TEXHOJIOTUUECKUX MAIIUH;

- METOJIbl CTAHJIAPTHBIX UCTIBITAHUI IO ONPEAEICHUIO (PU3UKO-
MEXaHUUYECKUX CBOMCTB M TEXHOJOTHUECKUX MTOKa3aTeIeH UCIOIb3YEMbIX MaTepHU-
aJIOB ¥ T'OTOBBIX U3/ICIHI

YMeTs:

- BBIOMpaTh OCHOBHBIC M BCIIOMOTAaTEJIbHBIE MaTepHasbl, CIOCOOBI peain-
3aIlid TEXHOJIOTHUYECKHUX MPOIECCOB, TPUMEHATH MPOrPECCUBHBIE METOABI IKCILTY-
aTallid TEXHOJOTHYECKOTO OO0OpYJOBaHUSI MPU U3TOTOBJICHUU TEXHOJOTHUECKUX
MallINH;

- IPUMEHSITh METO/IbI CTAHIAPTHBIX HUCIBITAHUN 1O ONpeAesieHUI0 (U3UKO-
MEXaHUUYECKUX CBOMCTB U TEXHOJOTHMYECKUX MMOKA3aTeJIe UCTIOIb3YEMbIX MaTepH-
aJIOB M TOTOBBIX U3/ICINM.

Bnaners:

- YMEHHEM BBIOMPATh OCHOBHBIE M BCTIOMOTaTEIbHBIE MaTEPUAIIBI, CIIOCOOBI
pean3alru TEXHOJIOTUUYECKUX IMPOILIECCOB, MPUMEHATh MPOTPECCUBHBIE METOIbI
AKCIUTyaTallMM TEXHOJIOTUYECKOTO 000pY0BaHUs MPU U3TOTOBJICHUU TEXHOJIOTH-
YEeCKUX MAIIIUH;

- YMEHUEM NPUMEHSTh METOJbl CTaHJAPTHBIX HUCIBITAHUNA MO Ompesesie-
HUIO0 (U3UKO-MEXaHUYECKUX CBOMCTB M TEXHOJOTUUYECKHUX MOKA3aTEIeH UCTIOb3Y-
€MBIX MAaTEPHAJIOB U TOTOBBIX M3ACTUN

HaumenoBanue (popmMupyeMbIX KOMIETECHIUA
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Nupexc DopMyIUPOBKA:

[1K-15 YMEHUEM BBIOMpATh OCHOBHBIE M BCIIOMOTaTEIbHbIE MaTe-
pHaJIbl, CIIOCOOBI peAIN3alUA TEXHOJIOTUYECKUX IPOLEC-
COB, IIPUMEHSATH MPOTrPECCUBHBIE METObI 3KCIUTyaTalluu
TE€XHOJIOTMYECKOro 000pYyJOBaHMs MpPU H3FOTOBJICHUU
TEXHOJIOTMYECKUX MallluH

[1K-16 YMEHUEM MPUMEHSATh METO/Ibl CTAHAAPTHBIX UCTIBITAHUHN
O OIpPECNICHUI0 (PU3UKO-MEXaHUYECKUX CBONCTB U TEX-
HOJIOTMYECKHUX MOKa3aTeNe UCTIOIb3yEMbIX MAaTEPUAIIOB
Y TOTOBBIX U3JIETUI

AKTyanpHOCTh TeMbI. [lociie m3y4eHus: TeMbl CTYJCHT JODKEH OCO3HATh,
YTO KOPPO3HUS METAINIOB HAHOCUT OOJIBIIION SKOHOMUYECKui Bpea. Kopposus npu-
BOJUT K YMEHBIICHUIO HAA&KHOCTA PabOThI 000PYIOBAHUSA, K MPOCTOSIM TPOM3-
BOJICTBA M3-3a 3aMEHBI BBIIIEIIEIO U3 CTPOSI OOOPYIOBAHMS, K TTOTEPSM CHIPhS U
npoaykiuu. Koppo3us Takyke MPUBOJUT K 3arpsS3HEHUIO MPOAYKIIMU, U K CHUIKE-
HUIO €€ KaueCTBa.

AHOJIHBIM OKCHIMPOBAHUEM METAIIJIOB HA3BbIBAIOT MPOIIECC IMOTYyUYCHHS Ha
MOBEPXHOCTH METaJJIa OKCHIHBIX TUICHOK Pa3IMYHOM TOIIIMHBI. MeTal, moBepX-
HOCTBH KOTOPOTO TOJJICKUT aHOJHOMY OKCHIUPOBAHHIO (aHOIUPOBAHUIO), OITyCKa-
€TCS B CTICIUATIBLHBINA PACTBOP M TOJKIIOYASTCS K MOJOKUTESIBHOMY TTOIOCY HC-
TOYHHKA TOKa B KAYeCTBE aHOJA.

OKcuaupoBaHNE METAIIJIOB CBOJIUTCS K CO3/IAaHUIO HA TIOBEPXHOCTH METall-
Jla CJIosl OKCUA, Yepe3 KoTopbid Auddy3ust Kuciaopoaa Opuia Obl HHYTOKHO Ma-
J0i. MeTo1pl HaHECEHHUST OKCUIHBIX CJIOEB MOYKHO Pa3/IelIuTh Ha TEPMHUYECKUE,
XUMHYCCKHUE U JICKTPOXUMUYECKHE (OCHOBHOM c110Cc00).

DIEKTPOXUMHYECKOE OKCHIMPOBAHUE MCTIONB3YET OKUCIUTEIBHBIC TTPO-
IIECChI Ha aHOJIE DJICKTPOIH3EPa: 00E3KUPEHHBIC U OCBOOOKICHHBIC OT OKCHIHBIX
IIJICHOK M3CIHS MTOMEIIAI0T Ha aHOJI AJISKTPOJIN3epa ¢ OKHCIISIONIAM JISKTPOJIH-
TOM (SO42', Cr,04, CrO42') U 4epe3 O4eHb KOPOTKOE BpeMsi METaslT U3eIus T10-
KPBIBAETCS TIJIOTHOW OKCUIHOW MJIEHKOW, HAIIPUMEP:

Ha anone: SO,” + H,0 — 2¢ — SO, +2H" + O

MeO + O — MeO

92




OnucanHblil nponecc (akKTUUECKH SBISETCS aHOAUPOBAHUEM, U IPUMEH -
€TCsl B OCHOBHOM JIJIs1 QJIFOMUHUS U €0 CIUIaBOB.

Jlns ctaneit mpoiiecc oObIYHO BEAYT B pacTBOpe eaxoro Hatpa (40%) u npu
Temmepatype 65-120 °C 1 aHOIHOI MOIAPU3ALIH IIOTHOCTBIO TOKa 2,5-10 A/mM>.
[TpogomxurensHOCTh — HE Oonee 60 MUHYT.

KauecTBeHHOE MOKPHITUE COCTOUT U3 MAarHETUTA, MTOTYUYaIOIIErocs B pe-
3yJibTaTe MOCIeA0BATeIbHON PeaKInu:

Fe — Na,FeO, — Na,Fe,0, — Fe;30,.

TomnmuHa OKUCHBIX TUICHOK B IIEIOYHON BaHHE 00BIYHO jocTuraet 0,8
MKM. [TneHku 60b1Iel TOMIIMHBI MOKHO MTOIYYUTh MPU UCTIOJIL30BAaHUM O0Jiee
KOHIICHTPUPOBAHHBIX PACTBOPOB IIEJIOUH, HO OHU OYJIyT HU3KOTO KayecTBa U3-3a
oOpa3oBaHus TUAPOOKUCH KeJe3a B CI0e OKUCIIA.

[Ipu HEOOXOIMMOCTH UCHIOJIB3YIOT 2-X CTAIUMHOE OKCUIUPOBAHNE: CHAYA-
Jla B BaHHE ¢ pa30aBjIeHHBIM PACTBOPOM IIEJIOYH, a IIOTOM B 00JIee KOHIIEHTPUPO-
BaHHOM. TOJIIIMHA TUICHKHW B 3TOM Cily4dae J1ocTuraet 1,5 MKMm.

AHOJTHOE OKCUJIUPOBAHUE METAJUIOB MPOXOAUT MPH IOCTATOYHO BHICOKUX
(MONOKUTENBHBIX) TOTEHIHANIaX aHoja. [1o pa3nuyHbIM MpUYMHAM TOTEHIIHAI
aHo/a MOXET JIOCTUYb TaKOW BEJIMYUHBI, PU KOTOPOIl BOBMOKHO BBIJICJICHUE Ha
aHoje ra3oo0pa3Horo kucjiopoaa. Pacxon Toka Ha 06pa3zoBaHue ra3000pa3HOTO
KHUCJIOPOJIA HE SIBIISIETCS MOJIE3HBIM.

[Tpumep 1.

[Tpu aHOHOM OKCUIMPOBAHUM JACTAIH U3 ATIOMUHUS MMOTYYE€H OKCUIHBIN
cinoit Al,O3 TomuHoM 7 MKM; oprucTocTh okcuaa 12%. [ToBepXHOCTh OKCHUANPO-
BaHHOM JieTanu coctaBmia 1,22 )IMZ, IUIOTHOCTH aHOJHOTO TOoKa 1,4 A/)IMZ. 3a 25
MUHYT OKCUJAMPOBaHUS BIAETIIIOCH 10,5 MiT kucioposa (00beM IpuBEACH K H.Y.)
Paccuurtath pacnpenenieHre aHOHOTO Toka: 1 — Ha oOpa3oBaHuE OKCUIHOM IJICH-
KU Ha aJIIOMUHUH, 2 — HA BBIJIEJICHUE KUCI0POAa, 3 — Ha IEPEX0/l aJTFOMUHUS B
pactBop. ¥YaenpHas macca Al,O3 = 3,85 r/cm3.

Penienue
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Ol'[pCI[GJII/IM QJICKTPOXUMHUUCCKUEC DKBUBAJICHTEI OTACJIbHBIX KOMIIOHCHTOB

mporiecca:
M 101.94
D apoz = —2%E = = 0.634 r/(A):
APOT TR 64268 (&)
22400
Doz = =209 Mm/(A-9).
4268

O6HI€€ KOJIMYCCTBO JJICKTPHUYICCTBA, U3PACXOJOBAHHOC IIPpU OKCUAHUPOBA-
HUM ACTAIN.

o]

o

Q=ia-S-1=14-122- = =0712 A
60

Macca 00pa30oBaBIIErocsi OKCUJIHOTO OKPBITHSL:
MALO3; =S 06 dwx =S 6 -dAlLO; (1-1I)
mAlLO;=122-7-10"-3,85-(1-0,012)=0,29 T,
1€ diare = d Al O3 (1 — IT) — kaxyIasics IIOTHOCTD TUICHKH;
I1 — mOpUCTOCTH TIIEHKH.
KonudecTBo anexkTpudecTBa, 3aTpadueHHoe Ha oopa3oBanue Al,Og3:

.
Q= M 203 _ 0.29 =0.457 A-q.

Dps  0.634

KonnuecTBo 21eKTpuuecTBa, 3aTPAY€HHOE Ha BBIIEICHUE KUCIOPOa:
Vo, 105
Q=% =—-=0.0503 A
3 209

02
KonuyecTBo anekTpudecTBa, 3aTpaueHHOE Ha BbIIEJIEHUE KUCIOpOa:
[Tony4yeHHbIE BEIMYHMHBI MO3BOJISIIOT PACCUMUTATh PACTIPEICTICHUE aHOTHOTO

TOKa (BBIXOJ MO TOKY) Ha OTAEIbHBIE IPOLIECCHI:

a) Ha oOpazoBanue Al,Ox3:

0.457
Ba = 2100 = 27 100 = 64.2%:
0 0,712

0) Ha BbIJICJICHUE KUCIOPO/JIa:

0, . 00503

Bn= -100 5 -100 =7.1%:
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B) Ha aHOJTHOE PACTBOPEHUE aTIOMHUHUS (IO Pa3HOCTH):

Br; =100 — (64,2 + 7,1) = 28,7%.

Bomnpocs! u 3ananus

3amaua 1.

[Ipu aHOJTHOM OKCUAMPOBAHUH IMOBEPXHOCTH JETAIH U3 AIFOMUHUS TIJIOT-
HOCTh TOKa ObLTa paBHa 1,2 A/nm?; Bpems okcuaupoBanus 30 munyTt. [Ipu sTom
pexuMe mosydeHa okcuaHas rieHka Al,Oz TONIMHON 6 MKM ¢ TOPUCTOCTHIO
14%. PaccunTaTh BBIXOJ 10 TOKY IIPU OKCUAUPOBAHUH, IPUHUMAsI BO BHUMAHHE,
yro ynenbHas Macca Al,Os (GecriopucToro) cocrapmsier 3,85 r/cm”.

3amaua 2.

[Ipn aHOAHOM OKCHIMPOBAHUU ATIOMUHHEBOTO JCTa TOKOM 1,8 A 3a 28
MUHYT IIpoLecca BeIIEIUIOCh 12,3 mMit kuciaopoia (IpUBEIEHHOro K H.y.). Macca
JIMCTA MPY 3TOM yBenuumiack Ha 61,3 mr. Paccunrars nomro Toka:

1- Ha 0OpazoBaHUE OKCUIHOM IJICHKU;

2 — Ha pacTBOPEHUE OKCHUJIA;

3 — Ha BBIJIETICHNE KHCIIOPOa.

Bornpocs! u 3aganus

[loBBbIIIEHHBIN YPOBEHB

3amada 1.

MenHoe u3aenne OKCHIMPYETCs B IIETOYHOM IEKTPOIUTE MPU IIIOTHOCTH
aHoxHOTO Toka 1 A/mvM° B Tedenne 18 MuHyT. [Ipu 3TOM QopmMupyercs okcuaHas
mwieHka CuO tonmuHoM 5,5 MKkM (yaenpHasi Macca IJIEHKH okcuaa 6,4 r/em).

PaccunraTh BBIXOX 110 TOKY IIOJIyYEHHON OKCUIHOW IUICHKHU.

3amaua 2.

JUtst ocaxaeHUs] KOMITO3ULIMOHHOTO 3JIEKTPOJIMTHYECKOTO MMOKPBITHS
(KOII) ucnonp30BaH 31EKTPOIUT HUKETUPOBAHUS C CYCIIEIUPOBAHHBIMU YaCTH-
namu Al,O5 (yaenbHas Macca 3,65 r/cM?), B KOTOPOM IIPH INIOTHOCTH TOKa 3,0

A/nm® noay4varotcs ocaaku KOII, cogeprxartue 4,5 macc% Al,Og.
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Paccuurtath HCO6XO,Z[I/IMO€ BpEMs HAHCCCHUSA ITOKPBITHUA TOJIIIUHOM 4,0
MKM, €CJIK BBIXO I10 TOKY IJIXI HUKEJIA COCTABHII 97%.

Chnucok JUTEPATYPhbI, peKOMeHIlyeMblﬁ K HCIIOJIB30BaHHUIO 110 IlaHHOﬁ TEME

IlepeyeHb OCHOBHOI W JONOJHHUTEILHON JUTEPATYPbI, HEOOXOAMMOI IJIsi OCBOEHUS JHUC-
U ILIHHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. Jlazytkuna, O. P. XumMudeckoe CONMPOTHUBIICHHE W 3alllTa OT KOPPO3HH : yueOHOe mocooue /
O.P. JlazytkuHna ; MunucrepctBo odpasoBanust U Hayku Poccuiickoit denepanuu ; Ypanbckuit
dbenepanbHblii yHUBEepcUTeT UM. niepBoro IIpesunenta Poccun b. H. Enpriuna. - ExarepunOypr :
WznatenbctBo  Ypanbsckoro yHuepcurera, 2014. - 141 c. : wn., Tabm., cxem. -
http://biblioclub.ru/. - Bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3swus u 3ammTa MeTajuioB [ DIIEKTPOHHEIN pecypce] : yueOHo-Meroandeckoe mocooue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoi, U. b. Mypamosa ; nox pen. A. b. /lapunnesa.
— DIIEKTPOH. TEKCTOBbIE JJaHHble. — ExaTepunOypr : Ypanbckuil (penepanbHblii yHUBEPCUTET,
9bC ACB, 2015. — 92 c¢. — 978-5-7996-1415-7. — Pexum nocrtyma:
http://www.iprbookshop.ru/65937.html

IlepedeHb 10NMOJHUTENBbHO JTUTEPATYPHI

1. Cemenona, U.B. Koppo3us u 3ammra oT koppo3uu : yaeoHoe ocooue / . B. Cemenona, I
M.®nopuanosuy, A. B.Xopommnos ; nox pea. K. B. Cemenosoii. - M. : DUSMATIIAUT, 2002. -
336 c. - bubnwmorp.: c. 18,65,175,257,308. - IIpenm. yka3z.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunnes, B.JO. Koppo3nonHas cTONKOCTh U 3alIMTa OT KOPPO3UU METAJUINYECKUX, TTOPOTII-
KOBBIX U KOMIIO3ULIMOHHBIX MaTepHaioB DJIEKTPOHHBIN pecypc : yuebHoe nmocobue / FO.A. Ily-
ctoB / B.}O. Bacunses. - Koppo3noHHasi CTOMKOCTb | 3aIIMTa OT KOPPO3UH METAITMYECKHX, TO-
POIIKOBBIX W KOMIO3UIIMOHHBIX MaTepuanos,2019-09-01. - Mocksa : U3narensckmii Jom MU-

CuC, 2005. - 130 c.

Ilepedyens pecypcoB HH(POPMALMOHHO-TEJICKOMMYHHKAMOHHOI ceT « MHTEepHET», HE0O-
XOAUMBIX VIS OCBOCHUS AUCHUIIIMHBI
1. http://window.edu.ru/ — Enaoe okHO ocTymna K 00pa30oBaTeIbHBIM PeCypcaM.

2. www.biblioclub.ru — DnexTporHO-OMOMMOTEYHAsT cHcTeMa «YHHBEPCUTETCKash OMOIMOTEKa
OHJIANHY.

3. catalog.ncstu.ru — DnekrponHsiii kKataior ¢poauant CKOY

4. www.library.stavsu.ru — DnektpoHHass OMONIMOTEKa W AJIEKTPOHHBIA KaTajlor HaydHOW OMO-
muoteku CKOY

IpakTnueckoe 3ansaTue Ne 14. Ilonsipuzaums 3J1eKTPOIOB.
Heasb 3anaTusa: OCBOUTh TEPMOJUHAMUKA dJIEKTPOXUMHUECKOW KOPPO3UU
3HaHusA U yMeHus1, npuodpeTraeMbie CTYACHTOM B pe3yJibTaTe 0CBOe-

HHUA TEMbI
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3HAaTh:

- OCHOBHBIC U BCIIOMOTATEJIbHbIC MaTEPHAIIbI, CIIOCOOBI peaaTnu3auu TeX-
HOJIOTUYECKUX MPOIECCOB, MPUMEHSITh MPOTPECCUBHBIE METOIbI SKCILTyaTalluu
TEXHOJIOTHUYECKOT0 000pYyI0BaHUS MPH U3TOTOBJICHUH TEXHOJOTUUECCKUX MAIIUH;

- METOIbI CTAHJAPTHBIX UCTIHITAHUHN TI0 ONPEACIICHUIO (PU3HUKO-
MEXaHUUYECKUX CBOMCTB M TEXHOJOTHUECKUX MOKa3aTeIeH UCTIOIb3YEMbIX MAaTEpPHU-
aJIOB U TOTOBBIX M3ACINI

YMeTs:

- BBIOMpaTh OCHOBHBIC M BCIIOMOTAaTEIbHBIE MaTepHasbl, CIIOCOOBI peain-
3aIlUU TEXHOJIOTUYECKUX MPOILIECCOB, MPUMEHSTh MPOrPECCUBHBIE METO/IbI SKCILTY-
aTallid TEXHOJOTHUYECKOTO OO0OpYJOBaHUSI MPU U3TOTOBJICHUU TEXHOJOTHUECKUX
MalIlINH;

- IPUMEHSITh METO/IbI CTAHIAPTHBIX HUCIIBITAHUM MO ONpeAesieHUI0 (hU3UKO-
MEXAHUYECKUX CBOMCTB M TEXHOJOTHMUYECKHUX MTOKa3aTeIeH UCIIOIb3YEMbIX MAaTEPH-
aJIOB M TOTOBBIX U3/ICINM.

Bnagets:

- YMEHHEM BBHIOHMpaTh OCHOBHBIE W BCTIOMOTaTeJIbHBIC MaTepHUAaJIbI, CITIOCOOBI
peanu3aiu TEXHOJOTMYECKUX MPOIIECCOB, MPUMEHSATh MPOTPECCUBHBIC METObI
AKCIUTyaTallM TEXHOJIOTUYECKOTO O0OpYA0BaHUS MPU U3TOTOBJICHUU TEXHOJIOTH-
YyeCKHNX MallliH;

- YMEHUEM NPUMEHSTh METOJbl CTaHJAPTHBIX HUCIIBITAHUNU MO Ompesese-
HUIO0 (UBUKO-MEXaHUYECKUX CBOMCTB M TEXHOJOTUUYECKHUX MOKA3aTEIeH UCTIOb3Y-
€MBIX MAaTEPHAJIOB U TOTOBBIX M3ACTUN

HaumenoBanue (popMupyeMbIX KOMIIETCHIMH

Nupexc DopMyIMpPOBKA:

[1K-15 YMEHUEM BBIOMpaTh OCHOBHBIE M BCIIOMOTATEIbHbIE MaTe-
pHalibl, COCOOBI peain3allud TEXHOJOTUYECKUX IpOoLEC-
COB, MIPUMEHSTH MPOTPECCUBHBIE METObI KCIUTyaTalluu
TEXHOJIOTUYECKOr0 000pYJOBaHUS TPU H3TOTOBJICHHUU
TEXHOJIOTHYECKUX MallluH

[1K-16 YMEHHUEM NPUMEHSATh METOAbI CTAHIAPTHBIX UCIBITAHUN
10 OTIPECIICHUI0 (PU3UKO-MEXaHUYECKUX CBONCTB U TEX-
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HOJIOTMYECKUX MOKA3aTeJIEN UCIIOIb3YEMbBIX MATEPUATIOB
U TOTOBBIX WU3JEIINI

AxkTtyanbHOCTh TeMbl. KoHTponmupytomuii pakTop 3MeKTPOXUMHUECKONH KOPPO3UH,
ONPEIEISIIOIUI €€ CKOPOCTh, — IMOJSAPU3aLUs JIEKTPOoAa — U3MEHEHUE PAa3HOCTH
NOTEHIIMAJIIOB KOPPO3UOHHOTO 3JIEMEHTA, PUBOSAIICE K YMEHBIIECHUIO CUIIBI TOKA.
[lonspusamuss TOPMO3UT CKOPOCTb IPOTEKAHUS AIEKTPOXUMHUYECKOU KOPPO3UHU
MeTauioB. OCHOBHas NMPUYMHA MOJISIPA3ALMN — OTCTABAaHUE JIEKTPOAHBIX ITPOLIEC-
COB (KaTOOHOTO M aHOJHOTO) OT IIEPETOKA 3JIEKTPOHOB B MeTamie. Tak, eciu
AQHOJHBINM MPOLIECC OTCTAET OT IEPETOKa NIEKTPOHOB OT aHOJA K KAaToXy, TO IPO-
UCXOJUT YMEHBIICHUE OTPHULATEIBHOIO 3apsiia Ha MOBEPXHOCTU diekrpoxa. [lo-
TEHIIMAJ aHOJA IIPU ATOM CTaHOBMTCS IOJIOKUTENbHEE. KaToMHbBIN ponece oTcra-
€T OT IOCTYILJICHUs 3JIEKTPOHOB Ha KAaTOJ, IPOUCXOAUT YBEIUYCHUE OTPULATEIb-
HOTO 3apsiJa Ha MIOBEPXHOCTHU DJIEKTPOJA, YTO IPUBOJAUT COOTBETCTBEHHO K CIIBUTY

MOTEHIMAJIa KaToJla B OTPULIATEIbHYIO CTOPOHY.

HHoasipusaums 3J1IeKTPOAOB
CraHmapTHble 3JIEKTPOAHBIE MOTEHLUHAIBl OMNPENEISAI0T TEPMOJUHAMUYE-
CKYI0 BO3MOKHOCTb ITPOTEKAHUS TOTO MJIM HHOTO KOPpO3MOHHOTO nporecca AG,., .
B MoMeHT 3amblkaHus Lend OOpaTUMOIO TajbBaHUYECKOIO 3JIEMEHTA

Ha4YaJIbHOC 3HAYCHHC KOPPO3HMOHHOI'O TOKA OIIPCACIIACTCA I10 3aKOHY Oma:

AGe.aa _

R R R

0
IAC @ ¢ — IMOTCHOMAJ KaTo/da B Pa30OMKHYTOM COCTOSHUHU IICIIH, B,

- nFEe.a. T nF((Dg - ¢O)

a

¢, — IOTCHIIHAN aHO/A B PA3OMKHYTOM COCTOSHHH IierH, B;

R — ob1iee conpoTuBIeHNE ralbBaHUUECKOT 0 dJieMeHTa, OM.

N3 ypaBHEHHUs ClEyeT, YTO CKOPOCTh KOPPO3UU MPSIMO MPONOPLHUOHATBHO
3aBUCHUT OT Pa3HOCTH CTaHAAPTHBIX MOTEHIMAJIOB AHOJHOW M KaTOIHOM peakiuHu,
¥ 00OpaTHO NPOMOPIUOHATFHA OMHYECKOMY CONPOTHBICHUIO KOPPO3HUOHHOM CH-
CTEMBI.

B peanbHBIX KOPPO3MOHHBIX CUCTEMaX TOK KOPPO3UH HE MOXKET ObITh pac-
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CUMTaH No 3akoHy Oma, UCXOJs U3 BEJIMYUHBI HAYaJIbHOM Pa3HOCTH MOTEHIIMAJIOB
U COINPOTHUBJIEHHUS, BKIIOYAIOUIETO COMPOTUBIICHHE METajla U AJIEKTPOJIHTA, TO-
CKOJIbKY B MpoIlecce padOoThl TaJIbBAaHUYECKOTO 3JIEMEHTA HayalbHOE 3HAYCHHUE TO-
Ka OBICTPO MajaeT, 3aTeM YCTaHABIMBAETCS KAaKOE-TO MOCTOSHHOE 3HAYEHHUE, BO
MHOT'O pa3 MEHBIIE HAYAJIBbHOTO. TaKk KaKk OMUYECKOE COMPOTUBIICHUE KOPPO3HOH-
HOW CHUCTEMBbI BO BPEMEHU CYIIECTBEHHO HE U3MEHSETCS, TO, OUYEBUIHO, CHUKECHUE
KOPPO3MOHHOT'O TOKA CBS3aHO C YMEHBIIIEHUEM HAYAJIbHOW PAa3HOCTH NOTEHIMAJIOB
katona 1 aHoma (Q°— @%).

Jlyist pacuera CKOPOCTH KOPPO3UH HEOOXOJUMO YYHUTHIBATH KUHETHYECKUE
3aKOHOMEPHOCTHA KATOJAHOM M AHOJHOW peakuui. Takoul ydeT MOXHO OcCyIle-
CTBUTH, €CJIM BBECTH TMOHATHE aHOAHOW P, u kxaronunoi P, momspuzyemoctu wuiu
MOJIIPU3ALUOHHOTO COIIPOTUBIIEHUS AJIEKTPOIOB. [I0aTOMY ypaBHEHUE 11 pacue-

Ta CKOPOCTH KOPPO3UU MOKHO 3aIMCaTh CIEAYIOLIIMM 00pa3oM:

2.99 a

i AG __nFEz.a. __nF((DS _¢O)

"R+P R+P R+P
rne R +P — of1iee conpoTHBIICHNE TaIbBAHUYECKOTO 2JIEMEHTA, CKIIAIbIBAIOIIEECs
U3 CONPOTHUBIICHUS METajula, KOPPO3UOHHOM Cpellbl M MOJSPU3ALMIOHHOTO COIpPO-
THUBJICHUS AJIEKTPOJIOB, OM.

B nporecce koppo3uu KaTOAHBIN @, M AaHOTHBINA ¢, YIEKTPOTHBIC TTOTEHITHA-
Jbl HE MOCTOSIHHBI. M3MeHeHue 3nauenuil nOmeHyuanioe 31eKmpoooe npu mnpo-
XOXKICHUH TOKA HA3bIBACTCS 21€KMPOOHOI NOAPUIAUUCIH.

Cywinocms aen1eHua noaApuszayuu CBOJUTCI K TOMY, YTO MEpPEXoi IJIeK-
TPOHOB C aHO/Aa HA KaTOJl IPOUCXOAUT OBICTpEE, YEM DJIEKTPOIHBIE PEAKIIHUH.

IIpu anoonom npoyecce ckopocThb nepexona noHos Me"™" B pactBop oTcTaer
OT CKOPOCTHU TEpeTeKaHus IEKTPOHOB. BceiencTBue 3Toro y nmoBepXHOCTH DJIEK-
TpoJa CKarIMBaeTcs M30bITOK KaTHoHOB Me"' M moTeHIMan aHoja cMelaeTcs B
MOJIOKUTEBHYIO CTOPOHY, T.€.:

A: CIBHUI aHOJTHOTO TMOTEHIMAa B CTOPOHY 0o0Jiee MOJIOKUTENbHBIX 3HAUe-

HUW WA AHOJAHASA MOJIApU3aAlNA, XapaKTCPUIYIOIIAACA BEJIMYMHOM aHOAHOTO II€-
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pEHAINPSHKEHUA 77, -

Ny = ¢K0p - (02 .

CnBur noreHyaga aHoAa B MOJOXKUTEIbHYIO CTOPOHY MOKET ObITh BbI3BaH
HECKOJbKUMHU MPUYNHAMMU:

1) 3aMeIIEHHOCTHIO aHOAHOM peaKi KOPPO3UH MeTalia

ne « neMen+ + mH20 — Men+-mH20,

CKOPOCTb KOTOPOI OMpeAesIeTCs 3HAYEHUEM SHEPTUM aKTUBALMKU. JTO MPHU-
BOJAUT K BO3HMKHOBEHUIO JIEKTPOXUMHUYECKOHN MOJISIpU3AIMU, HA3bIBAEMOW Iepe-
HarpsbkeHueM nonuszanuu meramia AEa(ax);

2) 3amMeMJIEHHOCThI0 AU (y3uH HOHOB METAJlJIa U3 JABOMHOIO €0l B 00bEM
AJIEKTPOJIUTA, YTO MPUBOJUT K BOBHUKHOBEHUIO KOHIIEHTPAIIMOHHOMN MOJISIpU3aIIUU
anoja AEa(koHI);

3) 3aMeNIEHHOCTHIO AaHOTHOW PEeaKIMi MOHHU3AINH METaljia MPH BO3ZHUKHO-
BEHHH €r0 aHOJHOM MacCUBHOCTH. JTO COIPOBOXKIAETCS PE3KUM TOPMOKEHUEM
CKOPOCTH aHOJHOTO IMpOoliecca MPU CaMONPOU3BOJIBLHOM MA/IEHUU TJIOTHOCTU TOKA
U 3HAUYUTEIHHBIM CMEIICHUEM IMOTEHIMala aHOo/la B TIOJIOKHUTEIbHYIO CTOPOHY
AEa(macc).

[Ipu Kamoonom npouecce Ha KaToAe HaKAIUIMBAETCS U30BITOK 3JIEKTPOHOB,
TaK KaK KaTOJHbIC AEMOJISIPU3aTOPhl HE YCIEBAIOT COCUHSITHCS C DJIEKTPOHAMHU, U
MOTEHIIMAJ KaToJja CABUTAETCS B OTPULIATENBHYIO CTOPOHY. SIBJIeHHE MOISpU3alun
B MPOLECCaX JIEKTPOXUMHUYECKON KOPPO3UM SIBISETCS MOJOKUTEIbHBIM, TAK Kak
OHO B COTHM pa3 YMEHBIIIAET CKOPOCTh KOPPO3UH.

K: caBur xatogHoro noreHuuaiza B CTOPOHY 0oJjiee OTpUIIATENIbHBIX 3HAYe-
HUW WIM KaTOAHASl MOJISIPU3ALMs, XapaKTePU3YIOMAsCS BEIMYMHON KaTOIHOTO

NEPEHANPSKCHUS 7))

_ 0
Tk =% — ¢K0p '
CnBur moTeHIMaNa KaTo/la B OTPHUIIATEILHYI0O CTOPOHY MOXET OBITh 00Y-

CJIOBJICH CJICAYIOIMMMH IIPpUIYHMHAMM:
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1) 3aMeIeHHOCThIO KaTOAHOW peaKIMK CBSA3BIBAHUS IJIEKTPOHOB, IMOCTYIIA-
fonmx ¢ anona: D + ne — [Dne], koTopast onpezaensercs COOTBETCTBYIONTUM 3Ha-
YCHHEM SHEPTUU aKTUBAIMU PEaKIMH. JTO MPUBOJNUT K BOSHUKHOBECHHUIO IEpPCHA-
NPSDKEHUS PeakIu KaToaHou aenomsipuzannn AEk(3X);

2) 3amMemIIeHHOCTRI0 MU Py3un memnoaspu3aTopa u3 o0Obema IEKTPOIUTA K
KaToJy WJIM MPOJYKTOB KAaTOJHON peakiyu B 0OpaTHOM HaIpaBICHHH. DTO IPH-
BOJIUT K BOSHUKHOBEHHUIO KOHIIEHTPAIIMOHHON ToJsipu3aruu karoga AEK(KoHII).

DTH BeIUYMHBI MHAYE HA3BIBAIOT IMOJIIPU3ANMOHHBIMU COMPOTHBIICHUSIMH,
TaK KaK OHH OTPa)XalOT COMPOTHUBJICHHE, OKa3bIBAeMOE MPOTCKaHUIO aHOJHOTO Ra
1 KaTogHOro Rk mporeccos.

B pesynbrare mosspuzanyiu 3JEKTPOJOB B CHCTEME YCTAaHABIUBACTCS KOP-
PO3MOHHOE paBHOBECHE MPH KAKOM-TO IMMPOMEKYTOYHOM 3HAYCHUH KOPPO3ZHOHHOTO

IIOTCHIOHAJIa.

Pa < Prop < Pk »
IpH KOTOPOM CKOPOCTH aHOAHOI'O PACTBOPEHUS KOPPOAUPYIOLIETO METaIA i, CTa-
HOBUTCA paBHOﬁ CKOPOCTH BOCCTAHOBJICHHA ACIIOJIAPHUIYIOIHUXCA YaCTHUII ia, TO
€CTh.
g == Ia—xuM.Kop.

Taxum 00pa3oM, 10 CTENEHH CMEIEHUS MOTEHIMANa JIIEKTPOAa IIPU MPo-
XOXKICHUHU YCpPC3 HCTO KOPPO3HMOHHOI'O TOKA MOKHO CYAUTH O IIOJIAPHU3YCMOCTHU
QJICKTPOAA. Ecmn IIPpHU HAJIOKCHUHU TOKa Ha6HIOI[aeTCH HCE3HAUYUTCIIbHOC CMCIICHUC
HoTeéHOuajgaa OT €ro HadaJdbHOI'0O 3HA4YC€HHUA, TO I[aHHBIﬁ 3HeKTp0I[HBIﬁ IIponccce
IPOTEKAET MMPAKTHUECKH 0€3 TOpMOKeHHs. ECIu ke 3JeKTpo CHIBHO HOJISIPH3Y-
€TCA, OTO CBUACTCIBCTBYCT O 3aTPYAHCHHOCTHU MMPOTCKAHUA SJICKTPOAHOIO IIpOoucC-
ca.

Bennunna MNEPCHANIPSIKCHUA HOHM3AllMK KHUCIIOpOoAa ITOAYHMHACTCS Jora-
pU(MHUUECKO 3aBUCUMOCTH OT IUIOTHOCTH TOKA, T. €. ypaBHeHuro Tades:

n=a'+ b"Igi,
rac b' — KOHCTaHTa, CBsjA3aHHasd ¢ MCXaHH3MOM BO3HUKHOBCHHUS IICPCHAIIPAKCHHA
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WOHM3AINK KKCIIopoaa, U paBHas 2.3-RT/nF;
a' — KOHCTaHTa, 3aBUCUMas OT MaTepuasa U COCTOSIHUS MMOBEPXHOCTU KaTo/a, TEM-
nepaTypsl U Ipyrux (HaKkTopoB, YUCICHHO OmpeseseMas Kak BeIMYWHA TepeHa-
npspKeHus npu i = 1 AleM?.
[Ipumep
3agaua 1. PaccunraiiTe KOHLIECHTPALIMOHHYIO MMOJSIPU3ALUIO JIEKTPOJOB rajJbBaHU-
YECKOTO DJIEMEHTA:

(-) Al| Als+ | | Cra+| Cr| Al (+)

eCITH B XOJI€ er0 paboThl akTHBHOCTH HOHOB Al** Bospocia ¢ 102 xo 5-10™
MOJIB/):[MS, a aKTUBHOCTE HOHOB Cre' YMEHBIIUIACH C 107 o 5- 107 MOJ'IB/I[MS. Kak

n3MeHunach npu 3tom 3/[C sToro snemeHra?

=—17B ¢', 6 =-0,744B

0
(PAJ% et/ T

Penienue.
ITo ypaBHeHuto HepHcTa paccunThIiBaéM UCXOAHBIE U KOHEYHBIE

3HAUYCHHUSA SJICKTPOAHBIX ITOTCHIXAJIOB!

_ 0.059 _ 0.059 0.059.2
=0t 4 lea™ =17+ lgl0? =-17- =-1,739B
(PA]—AI (PM-Al 3 =AY 3 - 3
_ 0.059 | 0.059
=, +——lga¥t =17+ ——1g5-10" =
(PAJJ/;-/U (PA_'[ KM 3 g rlAJ > £
059030
17— w ~0.783B
| 0,059 _ 0.059
=0+ a™ = 0744 +——Z1g107 =
(PCr"%r (PC'r’%r g quJ_ g
50.7
—_0.744 — &f‘ — _0.783B
| 0059 0.059
o =0, +———lga¥l =-0744+—1g5-10" =
Parg =Py 73 B :
59.33
—_(.744 — w =—-0.809B
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Hcxonnreie 3naueHusa 2/]C raapBaHHUISCKOTO YJIEMEHTA

E¥ =0 =-0,783-(-1,739)=0,956B

HX HX

3+ '(P 3+
Cr %r A
Koneunoe 3pauenne DJIC:

B =g, -0l = ~0,809—(-1,706) = 0,897B

B xo/1e paboThI TasbBaHUYECKOTO 371eMeHTa ero D/[C ymMeHbIIHIach Ha
AE=E"" —-E" =0,956-0,897 = 0,059B
KoHueHTpamonHas noysipusanus uiu I[I/I(I)(l)yBI/IOHHoe [IEpEeHANPsHKEHUE, AITIOMU-

HHCBOI'O JJICKTPOJa (aHOI[a) COCTaBJIACT:

N, =@, — 0, =-1706- (-1,739)=0,033B

AHAJIOTHYHO HaXOIHAM JIJIS XPOMOBOTO JICKTpOAa (KaTO,E[El)

o = 025, — QL3 =—0.809-(-0,783)=-0,026B

3anava 2. Ha ocHOBaHUY 3KCIIEPUMEHTAIBHBIX JAHHBIX OMPEAECIUTE Ta(eTneBCKUe
KOHCTAaHTHI a U B.

1. Adent’ 10 10° 10° 10*
n. B 07 08 09 1.0

A J

Peuterie

Hcnons3ys ypaBHeHne Taderns n=a+blgl npeacraBum skcmepn-
MeHTaTbHBIE JaHHBIe Ipaduyeckn B KOOpANHATaxX 1 - lgi m m3 rpadumka
Haligzem a 1 B: tgao =b =0,1B

Bormpocs! u 3ananus

ba3oBbIli ypOBEHB
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1. KakoBa cuia Toka, UJIyIIEero Ha BbII€IEHUE BOAOPOIa HA AaHOJHOM DJIEK-
TpoJie Tiom@aapilo 1 M2 U3 HIEJOYHBIX PACTBOPOB MPHU MOJISIPU3AIMH JIEKTPOa,
pasHoii 0,6 B, ecnu TadeneBckue xoHctanThl mpu 298 K u i=1A/cM2 paBHBI
a=0,96 B, 8=0,12 B.

2. Omnpenenute Ipu H.y. 00BEM BOAOPO/Ia, BBIICTUBIIETOCS 3a 2 4 Ha IHH-
KOBOM 3JIEKTPOJI€ IUIONabl0 1 M2 M3 KHCIOTHOTO PAcTBOpA, €CIU IMOJISIpU3ALMUS
anekTpoaa coctaBwia 0,76 B, a TtadeneBckue koHcTaHThl npu 298 K u i=1A/cM?
paBHbl a=1,24 B, B=0,12 B.

Bomnpock! u 3ananus

[1oBBIIIEHHBIN YPOBEHB

1. PaccumuTaiiTe moTeHIMAIbI BOJOPOJIHBIX EKTpoaoB mpu 298 K B pac-
TBOpax ¢ PH=3, ecnu oHu paboTaloT B COCTaBe rajbBaHUYECKHUX IJIEMEHTOB OJIUH
— B KayecTBE aHOJa, JAPYrod B KayecTBE KATOAA, U UX MOJSPU3ALHUH COCTABUIM
+0,07 Bu —0,2 B.

2. [1pu paboTe raapBaHUYECKOTO dIEeMEHTa

(-)Cu|Zn|Zn+|| (PH3)| H ,Cu(+)

KOHIIEHTPAIMOHHAs MOJIApU3alus HMHKOBOTO dieKTpoaa cocrasuna 0,1 B, a nepe-
HarnpsbkeHue Bonopona Ha meau — 0,36 B. Kakoil crama akTHBHOCTh MOHOB LIMHKA
B PAacTBOPE, €CIIM MX HCXOMHAS aKTHBHOCTH cocTaBisina 10 mons/mm>? Yemy cra-
J1a PABHATHCS 3JIC ATOr0 TAIBBAHUYECKOTO 3eMeHTa rpu 298 K?

3. Onpenenure HaYaIbHYIO AaKTUBHOCTh Ag + — HOHOB, €CJIM K KOHITY
paboThl TajgbBaHUUYeCKOro 37eMenTa (—)AgQ | Zn | Zn | Zn 2+ || Ag + | Ag(+) ux ak-
TUBHOCTEQ® Zn’"/Zn=-0.763B; ¢° Ag”/Ag=0,799 B. [ nonspuszanus cepeOpsIHHO-
ro siekrpona cocrasuia 0,1 B. Paccumraite >4C raabBaHHYECKOIO DJIEMEHTA B
HAYANBHBIH MOMEHT, eCIH HCXOQHAsS AaKTHBHOCTb Zn > HOHOB Oblia
pasHa 107 momns/am® Pacuerst nposectn ws T=298 K.

Cnucok JiuTepaTypbl, peKOMEHAyeMbIid K UCII0JIb30BAHUIO 110 IAHHOU TeMme

ITepeyeHb OCHOBHONM M JONOJHHUTEIBHOH JIMTEPATYPbl, HEOOXOAMMOI 1JIsi OCBOCHHMS JHC-
HHILJIHMHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

104



1. Jlazytkuna, O. P. XumMu4eckoe CONMPOTHUBIICHHE W 3aIlllMTa OT KOPPO3HH : yueOHOe mocooue /
O.P. Jlazytkuna ; MunucrepctBo odpasoBanust U Hayku Poccuiickoit denepanun ; Ypanbckuit
dbenepanbublii yHUBEepcuTeT UM. nieporo IIpesunenta Poccun b. H. Enpiuna. - ExarepunOypr :
WznatenbctBo  Ypanbckoro yHuepcurera, 2014. - 141 c. : wn., Tabm., cxem. -
http://biblioclub.ru/. - Bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3sus u 3amuTa MeTaluioB [ DIIEKTPOHHEIN pecypce] : yuebHo-meroandeckoe mocoodue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoi, 1. b. Mypamosa ; nox pea. A. b. Jlapunnena.
— DJEKTpPOH. TEKCTOBBIE NaHHbIe. — EkarepunOypr : Ypanbckuii ¢penepaabHblii YHUBEPCHUTET,
9bC ACB, 2015. — 92 c¢ — 978-5-7996-1415-7. — Pexum jgocryma:
http://www.iprbookshop.ru/65937.html

IlepedeHnb 10NMOJHUTENBHON JTUTEPATYPHI

1. Cemenona, U.B. Koppo3us u 3ammra oT koppo3uu : yueoHoe ocooue / . B. Cemenona, I
M.®nopuanosuy, A. B.Xopoumnos ; nox pea. K. B. Cemenosoit. - M. : ®DUSMATIIAUT, 2002. -
336 c. - bubmmorp.: c. 18,65,175,257,308. - [Ipenm. yka3s.: c. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3uonHas cTONKOCTh U 3alIMTa OT KOPPO3UU METATUINYECKUX, TOPOIII-
KOBBIX U KOMITO3UIIMOHHBIX MaTepPHajoB DJIEKTPOHHBINH pecypc : yueOHoe mocobue / FO.A. Ily-
ctoB / B.}O. Bacunses. - Koppo3noHHasi CTOMKOCTb U 3aIUTa OT KOPPO3UH METAJUTMUECKUX, T10-
POIIKOBBIX W KOMIO3UIIMOHHBIX MaTepuanos,2019-09-01. - Mockga : U3narensckmii Jom MU-

CuC, 2005. - 130 c.

IMepeyenn pecypcoB HH(POPMAIHOHHO-TEJIeKOMMYHUKANMOHHOM ceTH « UHTepHET», HE00-
XOXMMBIX JIJI OCBOEHHSI THCIMILIHHbI
1. http://window.edu.ru/ — Enunoe okHO 0ocTyna K 00pa3oBaTe/IbHBIM PECypCaM.

2. www.biblioclub.ru — DnexTporHo-OMOMMOTEYHAsE cUcTeMa «YHHUBEPCHTETCKAsh OMOIMOTEKa
OHJIANHY.

3. catalog.ncstu.ru — DnektponHsii kataior ¢poiauantr CKOY

4. www.library.stavsu.ru — DnekTpoHHass OMOJHOTEKa M DJIEKTPOHHBIN KaTalor HaydyHOW Ouo-
muoteku CKOY

BJIMAHUE KOHCTPYKTUBHBIX ®AKTOPOB HA PA3ZBUTHUE KOP-
PO3UMOHHBIX PASPYIIEHUHN MAIIIUH U ATITAPATOB.
IIpakTuyeckoe 3ansaTue 15. MeToabl 3J1eKTPOXUMHUYECKOM 3aIUTHI
eab 3aHATHSA: U3YYUTh METOABI SJIEKTPOMEXAHUYECKOU 3aIHUThI
3HaHusA U yMeHus1, npuodpeTraeMblie CTYACHTOM B pe3yJibTaTe 0CBOe-
HHUS TEMBbI

3HaTh:
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- OCHOBHBI€ U BCIIOMOTATEJIbHbIE MaTEPHAJIbI, CIIOCOOBI peaTu3aluu TeX-
HOJIOTMYECKHUX MPOILIECCOB, MPUMEHSThH MPOrPECCUBHBIC METO/IbI AKCILTyaTAI[UN
TEXHOJIOTUYECKOT0 000PYy10BaHUsI IIPU U3TOTOBICHUH TEXHOJIOTUUECKUX MAIIUH;

- METOJIbl CTAHJAPTHBIX UCTIBITAHUH TI0 OTNpeeIeHUI0 (PU3UKO-
MEXAHUYECKUX CBOVMCTB M TEXHOJIOTHUYECKHUX MOKA3aTEIEeH UCIIOIb3YEMbIX MAaTEpH-
aJIOB U TOTOBBIX M3JICIUN

YMeTh:

- BBIOMpaATh OCHOBHBIE W BCIIOMOTaTEIbHbIE MaTepHabl, CIOCOObI peau-
3allMU TEXHOJOTUYECKHUX ITPOLIECCOB, IPUMEHSTh MPOTPECCUBHBIE METOJIbI SKCILTY-
aTallid TEXHOJOTHUYECKOTO OO0OpYJOBaHUSI MPU U3TOTOBJICHUU TEXHOJOTHUECKUX
MalllNH;

- IPUMEHSITh METO/IbI CTAHIAPTHBIX HUCIIBITAHUM IO ONpEACICHUIO (hU3UKO-
MEXAHUYECKUX CBOMCTB U TEXHOJIOTHYECKHUX MOKA3ATENECH UCTIOJIb3YEMBIX MAaTEpU-
aJIOB U TOTOBBIX M3JICIUH.

Bnaners:

- YMEHHEM BBIOMPATh OCHOBHBIC U BCIIOMOTaTeJIbHbIE MaTepHalIbl, CIOCOObI
pean3alii TEXHOJIOTUYECKUX IIPOLIECCOB, MPUMEHSITh MPOTPECCUBHBIE METOJIbI
AKCIUTyaTallMM TEXHOJIOTUYECKOTO 00OpYA0BaHUS MPU U3TOTOBJICHUU TEXHOJIOTH-
YECKHMX MaIlliH;

- YMEHHUEM NPHUMEHATh METOAbl CTAHAAPTHBIX MCIBITAHUM IO ONpeese-
HUIO (PU3MKO-MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYECKHUX MOKa3aTeNIeil UCIOb3Y-
€MbIX MaTEpPHUaAJIOB U TOTOBBIX U3JICITUN

HaumeHnoBanue ¢popmMupyemMbIX KOMIIETeHIUM

Nupexc DOopMyJIMPOBKA:

[1K-15 YMEHUEM BBIOMpaTh OCHOBHBIE M BCIIOMOTATEIbHbIE MaTe-
pHalibl, COCOObI peain3allui TEeXHOJIOTUYECKUX Mpolec-
COB, IIPUMEHSATH MPOTPECCUBHBIE METObI 3KCIUTyaTalllu
TEXHOJOTMYECKOro 00O0pYJOBaHHUs MpPHU HW3FOTOBJICHUU
TEXHOJIOTHYECKNX MallluH

[1IK-16 YMEHHUEM NPUMEHSATh METOAbI CTAHIAPTHBIX UCIIBITAHUN
0 OTNpeieNIeHUI0 (PU3UKO-MEXAaHMYECKUX CBOMCTB U TeX-
HOJIOTMYECKUX MOKA3aTeJIe UCMOJIb3YEMbIX MATEPUATIOB
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Y TOTOBBIX U3CITUN

AKTyanbHOCTh TeMBbI. [lociie u3ydeHHs: TeMbl CTYIAEHT JOJKEH OCO3HATh,
YTO KOPPO3Usl METAIUIOB HAHOCUT OOJIBIION 3KOHOMHYECKH Bpea. Koppo3us npu-
BOJUT K YMEHBIIECHUIO HAJA&KHOCTU PabOThl 000PYI0BaHUSA, K MPOCTOSIM TIPOU3-
BOJICTBA M3-3a 3aMEHBI BBILIEAIIETO U3 CTPOs 000PY/IOBaHUS, K MOTEPSIM ChIPbS U
npoaykiuu. Koppo3us takke NpUBOIUT K 3arpsA3HEHUIO NTPOAYKLMHU, U K CHHXKE-
HUIO €€ KayecTBa.
Teopernueckasi 4acTb
B npoMBINUIEHHBIX YCIOBUSX JKCILUIyaTallUH B PSIE CIy4aeB YMEHBIIEHUE
HOTEPh OT KOPPO3UU MOXKET OBITh JOCTUTHYTO MPH MOMOIIM MU3MEHEHHsI COCTaBa
arpeccuBHOM cpenpl. [Ipr 3TOM HCIIONB3YIOT ABA TpUEMa:
- YAQJIEHUE U3 arpECCUBHOM Cpe/bl BEILECTB, BBI3BIBAIOIIUX KOPPO3UIO
METaJUIOB;
— BBEJICHUE B arpeCCUBHYIO Cpelly CIEHHAIBHBIX BEIIECTB, KOTOPBIE BBI3bI-
BAIOT 3HAYUTEIILHOE CHUKEHHUE CKOPOCTH KOPPO3UOHHOIO Ipouecca. Takue Belie-
CTBa HA3bIBAIOTCS 3aMEJITUTENSIMU WM MHTUOUTOPAMU KOPPO3HH.
VY anenue U3 KOPpO3MOHHOM CPEAbl KOPPO3MOHHO AKTUBHBIX BEIIECTB MO-
KET OBITh JJOCTUTHYTO PA3TUYHBIMU CIIOCOOAMH:
- YAQIEHUEM KHCIIOPOJA IPHU MOMOIIU A€a’palliy pacTBOpa, HACHIIIE-
HUS €r0 a30TOM WJIM JOOABJIEHHS B HETO NOTJIOTUTENEN KUCTIOPOAa;
- YAAJEHUEM KHUCJIOT IMYTEM HEUTPAIM3ALMU PACTBOpPA TallleHOW H3Be-
CTBIO WJIM €IKUM HaTPOM;
— YAQIEHUEM COJIEd W3 BOJbI, UAYLIECH HA NMUTAaHHUE MApOBBIX KOTIIOB,
yTEeM IPOITyCKaHUs BOJIbI Yepe3 HOHOOOMEHHBIE CMOJIBL;
— BAKYYMHUPOBAHUEM.
B cnyuyae MertaiuioB, MacCUBUPYIOLIMXCSA B JAHHOW Cpene, NMPUCYTCTBUE B
HEl KUCTIopOoJa WU IPYTUX OKHUCIUTENEH COCOOCTBYET MpOIlecCy MacCUBallUU U

BCACT K TOPMOIKCHHUIO KOPPO3HHU. Bo Bcex ocTanmbHBIX ClIydadXx OKUCIIUTCIIM CTHU-
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MYJIUPYIOT KOppO3ui0 MeTauioB. JKene3o B a’pUpOBAHHBIX BOJHBIX PacTBOpPAX
KOPPOAUPYET C KUCTOPOAHON JAETOISAPU3ALIUCH:
4Fe + 6H,0 + 30, = 4Fe(OH)s. (7.1)
JIJisl CHYDKEHMSI KOHIICHTPAIMKM PACTBOPEHHOTO KUCIOPOoia J0OaBIAIOT BOC-
CTAaHOBUTENN: THAPA3HH WU CYIb(GUT HATpUs. MeX Ty THAPa3uHOM B PaCTBOPCH-
HBIM KHCJIOPOJIOM HJIET PEaAKIUS:
N2H4 + 02 = Ng + 2H20 (72)
N36BITOK THIpa3Ha pa3iaraeTcs Ha aMMHUaK U a3orT:
3N2H4 = N2 + 4NH3 (73)
[IpucyTcTBHE B BOJE aMMHUAaKa BEJIET K YBEIIMUCHHIO IIEJIOYHOCTH U MOATO-
My UMEET MOJOXKUTEIbHBIN 3D (DEKT.
[Ipumenenue cynbdura HaTpusi MeHee d(PPEKTUBHO YeM TUApa3uHa, T.K.
YBEIIMYUBAET COJIEPKAHUE COJIEH B BOJIE:
Na,SO3; + 1/20, = Na,SO,. (74)
O06paboTKa BOJHBIX PACTBOPOB rallieHOW U3BECTHIO MIUPOKO MPUMEHSIETCS B
MPOMBINLICHHOCTH. Takum oOpa3zoM, peryaupyroT pH pacTBopoB, a Takke CHUXKa-
I0T COJIep>kaHue B HUX cojiei. [Ipu moamienaunBaHy pacTBOPOB 00pa3yrOTCs THI-
POKCHJIBI METAJIJIOB, KOTOPbIE UMEIOT 00jiee HU3KYI0 PACTBOPUMOCTh, YEM COOT-
BETCTBYIOIIME COJU. YacTh TUIPOKCUIIOB BBINMANAECT B OCANOK M COJEpKAHUE
MOHOB METAJIJIOB B paCTBOPE CHUKACTCS.

Jlnst TiyOOKOM OYMCTKM BOJBI C IIEJbI0 MPEAOTBpaIlleHUs] 00pa30oBaHUS
HAKWIH B MAPOBBIX KOTJIAX MPOBOJAAT MOHOOOMEHHYIO 00paboTky. Kak mpasuio,
MPUMEHSIOT CEpHI0 MOHOOOMEHHBIX anmaparoB. [lepBoHaYaIbHO MCTIONIB3YIOT Ka-
THOHHOOOMEHHBIE CMOJIBI M BOJIy OYHMIIIAIOT OT KaTHOHOB MeTasuia. Ha mocnenyro-
X CTAAMSIX MPOBOAT AHUOHHOOOMEHHYIO OYHCTKY U OCBOOOXKIAIOTCS OT aHHO-
HOB CHUJIbHBIX U CIa0BIX KHUCJIOT.

Bornpocs! u 3aganust

ba3oBblli ypOBEHB
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1. CoctaBbTe ANEKTPOHHBIE YPABHEHUS MPOIECCOB, MPOTEKAIOUIMX Ha Ka-
TOJIE U aHOJIE€ TP DJIEKTpoJn3e pacTBOpoB B (popmyibl BemiecTB cMm. B TadIl.).
[Tpu snexTponuze B ucnonb3oBaics pacTBOPUMBIN aHOM, a KaTOJIOM — 3alllHIlac-
MoOe MeTainueckoe usaenue. KakoBa Macca TBepJI0ro BEIECTBa, BbIJCIUBIIETOCS

Ha KaToJIe IPHU dJIEKTPOIU3e pacTBopa B npu npoxoxnenuu Toka |, A B TeueHue ¢

4acoB?
No 3a- | CoequneHust PactBopuMmbIil aHOT I,A 7,4ac | OTBETHI:
Jaqu B m,r
1 ZnS0O, Zn 8,5 2 20,6
2 MgCl, Mg 10 15 6,7
3 MnSO, Mn 12 0,5 6,2
4 FeCl, Fe 6 1 6,3
5 AICI, Al 9,3 2 2,0

2. CocTaBbTe DJICKTPOHHBIC YPaBHEHHUS IMPOIIECCOB, MMPOTEKAIONTUX HA Ka-
TOJIE U aHOJi€ TIpH AJekTponu3e B (hopmynsl BemecTB cM. B Tabu.). [Ipu anexTpo-
mu3e B ucnonb3oBalics pacTBOPUMBINA aHOM, a KaTOJIOM — 3alIUIIAeMOe METaJIIH-
YECKOE U3JIEIHeE.

Boeruucnure Bpemsi, HeoOXoauMoe il HaHeceHust AekTponan3om 100 T me-

TaJlJla HA METAUIMYECKOE U3JIeJIie U3 pacTtBopa B mpu cune toka |, A, eciau BbIXO1

1o Toky 717 %.

Ne 3anaumn Coenunenust | PactBopumblii I, A n,% | Ortsersl,
B aHoO[ yac
1. NiSO, Ni 12 66, 11,47
2. Pb(NG,), Pb 9,5 96 2,84
3. ZnS0O, Zn 6,4 82 15,72
4, CuCl, Cu 14,8 99 5,76
5. AgNO, Ag 8,7 86 3,32

Bornpocs! u 3aganust
[ToBBIIIEHHBIN YPOBEHD
1. CocTaBbTE ANEKTPOHHBIE YPABHEHUS MPOLECCOB, MPOTEKAIOIIMX HA Ka-

tone u anone B (popmynsl BemectB cM. B Tabi.). [Ipu snekrponuse B ucnomns3o-
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BaJICsA paCTBOpI/IMBIfl dHOJ, a KaToAOM — 3alluInacMoc MCTATIIMYCCKOC HU3ACIIUC.

Kak u3menurcst macca uzzaenus (T) mociie mporyckanusi Toka cuioit |, A, B Teye-

HHUE BPEMEHU 7, 4ac 4yepe3 pactBop B.

Ne 3a- Coenunenus PactBopumbslii I, A, 7, yac | OTBeTHL,
Jauu B aHOJI r
1. ZnCl, Zn 8,9 2 20,6
2. NiSO, Ni 10 3 31,3
3. CuSO, Cu 7,5 2,5 22,3
4. CoCl, Co 3,7 1 41
S. Pb(NO,), Pb 2,5 4 38,6

2. CocTtaBbTe IIEKTPOHHBIE YPABHEHHSI MTPOLIECCOB, MPOTEKAIOIINX HA Ka-
TOJIE ¥ aHOJE IPU AIIEKTpoJin3e pacTBOpoB B (dopmyibl BemecTB cMm. B TalIl.).
[Ipu anexkTponuse B ncnonp3oBancs pacTBOPUMBIA aHOM, a KaTOJIOM — 3aluiiae-
MO€ MeTaJNInYecKoe u3zenue. Berurcnure Maccy () aHOAOB HOCIIE 3IEKTPOJIN3a,
€CJIM UCXOJHasi Macca aHOJOB BO Bcex ciyvasx coctaBisuia 100 r, a anexkrposns

IIPOBOAWIIM NpH cuiie ToKa 10 A B Te4eHHE OJTHOTO Haca.

Ne 3anmaun CoennueHns PactBopumbIil aHO OTBeTHI, T
B
1. NiCl, Ni 89,05
2. Pb(NO,), Pb 61,39
3. AgNO, Ag 59,71
4, CuSO, Cu 88,15
5. ZnCl, Zn 87,80

Cnucok JJuTepaTypbl, peKOMeHAyeMbIil K UCI0JIb30BAHUIO 110 JAHHOW TeMe

ITepeyeHb OCHOBHONM M JONOJHHUTEJIBHOH JIMTEPATYPbl, HEOOXOAMMOI 1JIsi OCBOCHHS M C-
IMIIJIMHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. JTazytkuna, O. P. Xumuueckoe cONpOTUBICHHUE U 3alllUTa OT KOPPO3HH : ydeObHOe mocodue /
O.P. Jlazytkuna ; MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit denepanuu ; Ypanbckuit
denepanbHbIil yHUBepcuTeT UM. niepBoro IIpesunenta Poccun b. H. Enbuuna. - EkarepunOypr :
N3narensctBo  Ypanbckoro yauBepcutera, 2014, - 141 c¢. : wm, Tabm, cxem. -
http://biblioclub.ru/. - bubauorp. B xu. - ISBN 978-5-7996-1157-6.

2. Kopposwus u 3ammura MeTauioB [ DJIEKTPOHHBIN pecypc] : yueOHo-MeToauueckoe nmocoowue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoii, 1. b. Mypamosa ; nox pen. A. b. /lapunuesa.
— DIIeKTPOH. TEKCTOBbIE JlaHHbIe. — ExaTepunOypr : Ypanbckuil (penepanbHblii yHUBEPCUTET,
9bC ACB, 2015. — 92 c¢. — 978-5-7996-1415-7. — Pexum nocryma:
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http://www.iprbookshop.ru/65937.html
IlepedyeHb 1OMOJHUTENbHOI JUTEPATYPbI

1. CemenoBa, 1.B. Koppo3us u 3anmura ot kopposuu : yaeoHoe nocooue / 1. B. Cemenona, I'.
M.®nopuanosuy, A. B.Xopoumios ; nox pea. M. B. Cemenosoit. - M. : ©USMATIIUT, 2002. -
336 c. - bubamorp.: c. 18,65,175,257,308. - [IpenM. ykas.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3noHHas cTOMKOCTb U 3alMTa OT KOPPO3UU METAIUIMUECKUX, [TOPOLI-
KOBBIX M KOMIIO3UITMOHHBIX MAaTEPHAIOB DJIEKTPOHHBIN pecypc : yueoHoe mocodue / FO.A. Ily-
ctoB / B.IO. Bacunbes. - Koppo3noHHasi CTOWKOCTh M 3alIUTa OT KOPPO3UH METALUTUYECKUX, MO~
POIIIKOBBIX W KOMITO3UIIMOHHBIX MatepuainoB,2019-09-01. - Mocksa : M3natensckuii JJom MU-
CuC, 2005. - 130 c.

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOK ceTH «AHTEepHET», HE0O-
XOJMMBbIX JIJIsl 0CBOEHHSI THCIUILIHHBI
1. http://window.edu.ru/ — EnnHoe okHO ocTyma kK 00pa30BaTelIbHbIM PECypCaM.

2. www.biblioclub.ru — DnekrponHo-0ubnHMOTEYHAs cucTeMa «YHUBEPCUTETCKasi OMOIMOTEKa
OHJIANH.

3. catalog.ncstu.ru — DnekrponHbIi KaTanor Goiauant CKOY

4. www.library.stavsu.ru — DnekTpoHHass OMOJIMOTEKa M AIICKTPOHHBIN KaTaJlor Hay4yHOU OuO-
muoteku CKOY

IpakTHuyeckoe 3ansaTue 16. PacueT 21eKTpOXUMUYIECKON 3aIIUThI METa-
JIOB M CIIJIAaBOB

eab 3ausaTusi: OCBOUTH TEPMOJUHAMUKA AJIEKTPOXUMUYECKON KOPPO3UHU

3HaHusA U yMeHusl, MpuodperaeMblie CTYACHTOM B pe3yJibTaTe 0CBOe-
HHUSA TEMbI

3HaTh:

- OCHOBHBIE U BCIIOMOTATEJIbHBIE MaTEPHUaIIbl, CIIOCOOBI peaTnu3aluu TeX-
HOJIOTUYECKUX MPOLIECCOB, MPUMEHSThH MPOrPECCUBHBIE METObI IKCILTyaTAUU
TEXHOJIOTUYECKOT0 000PYI0BaHMSI PY U3TOTOBJICHUH TEXHOJIOTHUYECKUX MAIIVH;

- METOJIbl CTAHJIAPTHBIX UCTIBITAHUH TI0 ONpeeaeHUI0 HU3UKO-
MEXAHUYECKUX CBOMCTB M TEXHOJIOTHUYECKUX IMOKA3aTEIEH UCIIOIb3YEMbIX MaTEpH-
aJIOB M TOTOBBIX U3JCIUN

VYMeTh:

- BBIOMpaTh OCHOBHBIC M BCIIOMOTATEIbHBIC MaTepHabl, CIIOCOOBI pean-

3allM1 TCXHOJIOTHYCCKUX IMPOUCCCOB, IPUMCHATD IIPOIrpCCCUBHBIC METO bl OKCILIY-
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aTallid TEXHOJOTHYECKOTO OO0OpYIAOBAaHUSI MPHU U3TOTOBJICHUU TEXHOJOTHUYECKUX
MallliH;

- IPUMEHSITh METO/Ibl CTAH/IAPTHBIX HUCIBITAHUN MO ONpeAeICHUI0 (PU3UKO-
MEXaHUYECKUX CBOMCTB U TEXHOJIOTHMUYECKUX MOKA3ATENCH UCTI0JIb3YEMbIX MaTepH-
aJIOB U TOTOBBIX M3JICIUH.

Bnanets:

- YMEHHEM BBIOHMpaTh OCHOBHBIE W BCTIOMOTaTeJIbHbIE MaTepUaJIbl, CIOCOOBI
pean3anri TEXHOJIOTHUYECKUX IMPOLECCOB, MPUMEHATh MPOTPECCUBHBIE METOBI
AKCIUTyaTallMl TEXHOJIOTHYECKOTr0 00OpYA0BaHUS MPH M3TOTOBJICHUH TEXHOJIOTH-
YECKHMX MaIllFH;

- YMEHUEM NPUMEHSATh METOJbl CTAHIAPTHBIX HMCIBITAHUWA MO OIpeesie-
HUIO (PU3UKO-MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYSCKHUX MOKa3aTeNeH UCIIOb3Y-
€MBIX MATEPUAJIOB U TOTOBBIX U3AECIUN

HaumenoBanue ¢popmMupyemMbIX KOMIIETEHIUMN

Nupexc DopMyJIMPOBKA:

[1K-15 yYMEHUEM BBIOMpaTh OCHOBHBIE M BCIIOMOTATEIbHbBIC MaTe-
pHuaibl, COCOObl peamu3aiii TEXHOJIOTUYECKUX MpOoIec-
COB, TIPUMEHSThH MPOTPECCUBHBIE METOIBI IKCIUTyaTalluy
TEXHOJIOTHYECKOTO 000pYIOBaHUS TIPH HW3TOTOBJICHHUH
TEXHOJIOTMYECKMX MaITuH

[1K-16 YMEHUEM NPUMEHSTh METOAbI CTAHIAPTHBIX UCIIBITAHUN
0 onpeieNIeHUI0 (PU3UKO-MEXAaHUYECKUX CBOMCTB U TEX-
HOJIOTMYECKUX NOKA3aTeJIEN UCIIOIb3YEMBIX MATEPUAJIOB
Y TOTOBBIX U3CIUN

AkTyanbHOCTh TeMbI. [lociie u3yueHusi TeMbl CTYJEHT JOJKEH OCO3HATh,
YTO KOPPO3USI METAIVIOB HAHOCUT OOJIBIION dKOHOMUYECKUH Bpen. Kopposus npu-
BOJUT K YMEHBIIICHUIO HAJEXKHOCTH pabOThl 000pY0BaHUSI, K MPOCTOSM IMPOU3-
BOJICTBA M3-3a 3aMEHBI BBIIIEIIETO U3 CTPOS 000PYIOBaHUS, K MMOTEPSIM CBHIPhS U
npoaykuuu. Kopposusi Takke IpUBOJIUT K 3arpsA3HEHUIO MPOAYKIUH, U K CHUXKE-
HUIO €€ KayecTBa.

TeopeTnueckas 4acThb
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K anexrpoxumuueckum MeTosiaM 60pbObl ¢ KOPPO3UEH OTHOCSTCS TaKKeE, B
OCHOBE KOTOPBIX JISKUT MPUHIUI HEMOCPEACTBEHHOTO BO3/ICHCTBUS Ha CKOPOCTh
NPOTEKaHUS CONPSKEHHBIX KATOIHBIX U aHOAHBIX JJIEKTPOIAHBIX PEAKIUH.

O deKT 2IEeKTPOXUMUUYECKUX METO/I0B MPEXKJIE BCETO BhIPAXKAETCS B U3-
MEHEHUH MMOTEHIMANA 3allHIaeMOro MeTalIa.

N3MeHeHne noTeHIuana MOXeT ObITh BEI3BAHO KATOAHOM WJIM aHOJTHOM
NoJISIpU3aIlieil, a Takke BBEJCHUEM UHTHOUTOPOB B cpeny. [1o aToMy npusHaky
UHTUOUTOPBI KOPPO3HH, BBOJUMBIE B arPECCUBHBIE PACTBOPBI, MOKHO KJlacCcU(pH-
APOBATh KaK 3JIEKTPOXUMHUUYECKUN METO/I 3aIIUTBHI.

OnHako 0OBIYHO UHTHOUTOPBI BBIAEISIIOT B 0COOYIO TPYIIy METOJIOB, a K
ANEKTPOXUMHUYECKUM CITOc0OamM OOPBOBI C KOPPO3UEH OTHOCIT KaTOJHYIO U aHO/T-
HYy0 3a1uty. Hanbomnee mupoko NpuMEHSIOT METO/ KaTOAHOM 3alUThl, KOTOPBIH
OCHOBAH Ha 3aMEJICHUH aHOJAHOW PeaklUy MPU CMEIIEHUH MOTEHLIMala B OTpULla-
TEJIbHYIO CTOPOHY. PAaKTUUECKH MPU KATOTHOM MOJsipu3aluy (KaToAHOM 3aIIUTe)
MeTaJlJI CTAHOBUTCS O0Jiee yCTOMYMBBIM OJlarofaps JOCTUKEHHUIO OTEHIHala, CO-
OTBETCTBYIOIIETO TEPMOJUHAMUYECKH PACCUMTAHHOMY 3HAUYECHUIO MOTEHLIAAA
PaBHOBECHS MEK]ly METAJIJIOM M HOHAMU METalljla B pacTBOpE.

Ee ucnonw3yroT aist 60pb0bI ¢ KOPpO3UEH TaKUX METAIOB, KaK CTaJb,
MeJlb, TaTyHb, ATIOMUHUHN, B YCIOBUSX HECUIILHO arpecCUBHBIX cpell. OHa addex-
THUBHA JJISl IPEIOTBPAILLEHHS] KOPPO3UOHHOTO PACTPECKUBAHUS, MEXKKPUCTAIIIUT-
HOU KOppO3uH, 0OECUMHKOBAaHUS JIATYHEH, TUTTUHTA CTaJed B IOUYBAX U MOPCKOM
Bozie. OCHOBHAs HJiesl METOA 3alUThl BHEIIHUM TOKOM OCHOBBIBA€TCS HA SIBJIE-
HUU KaTOAHOW MOJSPU3ALMU: 3AIUIIAEMOE METANIMYECKOE U3ENHE (HAIIPUMED,
MOA3EMHBIN MPOAYKTONPOBO/I) C TOMOILBIO BHEIIHETO UICTOYHUKA TOKA (KaTOJHOM
CTAHLUH-BBIIPSIMUTES) 3aM0JIIPU30BBIBACTCS 10 MTOTEHIIMAIa aHO/a, T.€. /10 Be-
JIMYUHBL Q. B 9TOM cityuae 06a anextpona — anox (Meraimn) u karox (O, wm HY)
JOCTUTatOT OJHOTO U TOTO K€ 3HAYEHUS IEKTPOAHOrO MOTEHIHAIA U KOPPO3Us
CTAHOBUTCS] TEPMOJIMHAMUYECKHU HEBEPOSATHOM. Ecim MeTann 3anoiasipu3oBaTh He-

MHOT'O BBEIIIC ITOTCHIMAJIA aHOAA, TO CKOPOCTb KOPPO3HUHU TAKIKE 6y,Z[CT PaBHa HY-
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J110, HO OOJIBIIION TOK MOKET BbI3BaTh HApYIIEHUE 3aUTHOTO acPaibTOOUTYMHO-
IO MOKPBITHS, IO3TOMY Ha IPAKTUKE CUITY TOKA MOAACPKUBAIOT HA ONITUMAIbHOM
YpOBHE.

HakunanpiBaeMoe 171 3aIUThl HAPSKEHUE BBIOUPAIOT U3 HEOOXOIUMOCTH
oOecIieueHus 3alUTHON TUIOTHOCTH TOKA ONIPEIeTICHHOW BeIMUnHEI. EcTecTBeHHO,
YTO B TPYHTE WJIM B KUJIKOUM CpEJie C BBICOKUM BJIEKTPUUECKUM COMTPOTUBIIECHUEM
HaKJIaJbIBAEMOE HAMPSKEHUE JOJIKHO OBITh OO0JIbIIE, YEM B CPEJie C MaJIbIM CO-
MPOTUBJICHUEM.

BennunHy onTuManbHOM 3alIUTHOM IIJIOTHOCTH TOKA PACCYUTHIBAIOT B 3a-
BUCUMOCTH OT MPUPOIBI 3aITUIIIAEMOT0 METaJlJIa, TUIIAa KOPPO3UOHHOU CPEJIbl, BE-
JIUYUHBI TIEPEXOTHOTO COMPOTUBIICHUS MEXAY METAIIIOM U cpefoi. UeM Bbllie
CKOPOCTb KOPPO3HUH, TeM OOJIbIIIE 3alIUTHAS IJIOTHOCTH TOKA.

[IpeBpIIEHHE ONTUMAIBHON BEJIMYMHBI 3AIIUTHOM INIOTHOCTH TOKA HEXE-
JIATEIbHO, TaK KaK MOYKET MMPUBECTU K HEKOTOPOMY CHUYKEHUIO KATOJJHOM 3aIlUThI
(@ddexTt «nepe3anuThbd»). IHPEKTUBHOCTH KATOIHOM 3aIIUTHl XapaKTepU3yeTCs
BEJIMYMHOM 3alIMTHOTO A Pekra:

7= fl—1Fk2
k1

- 100,

rae k1l - mokasaresib CKOPOCTH KOPPO3UHU MeTaia €3 KaTOJHOM 3alUThI;
k2— 10 ke, IpH KaTOIHOM 3aIIHTe,
Y BEJTMYMHON KO3(pPUIIMEHTa 3alIUTHOTO AEHCTBUS:
 Aml—-Am?2

k .
’ ik

rae Aml - yMeHbIlIeHHE MacChl METaJlJIa B KOPPO3UOHHOMU cpefie 0e3 KaTOHOM
3aIIUTHI;
Am?2 - To ke, TPy KaTOJHOM 3aIIUTE;

1K - KaTOQHAasI IJIOTHOCTH TOKA.
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Metoa npoTEeKTOPHOM 3alIMThI TAKKE€ OCHOBAH Ha SIBJICHUH KaTOJAHOW MO-
JsipU3alny, HO 0€3 y4acTHusl BHEIITHET0 HCTOYHMKA JIEKTPUUECKOro Toka. B aTom
cilydae K 3allMIIaeMO KOHCTPYKLIHUH MIPUCOEIUHSIOT METa (IPOTEKTOP) €
MEHBIIINM, YEM Y 3alIUIIAEMOT0 METAJIA AIEKTPOAHBIM OTEHIMAIOM. [IpoTek-
TOP, PACTBOPSASICh B KOPPO3UOHHOM cpefie, CHA0KaeT KOHCTPYKIUIO 3JIEKTPOHAMM,
KAaTOJHO 3amo0JiIpu30BbIBas ee. [IpoTekTop nepuoanyecku BO300OHOBISAETCS.

B xauecTBe nIpOTEKTOpA Yallle BCETO UCIOIB3YIOT MAarHUi, IUHK U UX
CIUIaBbl. AJTIOMHHHI IPUMEHSIOT PEXkKe, TaK KaK OH OBICTPO MOKPBIBAETCSI OYEHB
IUIOTHOM OKCUJHOM IIJIEHKOW, KOTOpask MaCCUBUPYET €r0 U OTPAaHUYHUBAET TOKOOT-
nauy. [IporekTop padoraeT 3(HeKTUBHO, €CITU MEPEXOTHOE COMTPOTUBICHUE MEXK-
Iy HUM U OKpY>Karouiei cpenoil Hepenuko. [[1st 60pbObI ¢ 3TUM MPOTEKTOP MOME-
IIAI0T B HAIIOJIHUTEIb CO CMECBIO COJIEHM, KOTOPAs CO3/1a€T BOKPYT HErO OIpeie-
JICHHYIO Cpely, 00JIEr4arouryto pacCTBOPEHUE MPOIYKTOB KOPPO3UH U MOBBIIIAIO-
11y10 3QGEeKTUBHOCTD U CTA0OMIBHOCTh PA0OTHI MPOTEKTOPA B TPYHTE.

B Hacrosiiiee Bpemst MPOTEKTOPHYIO 3alUTY TPUMEHSIOT JIJ1s1 00pbOBI €
KOPPO3MEH METAIUINYECKUX KOHCTPYKIIMA B MOPCKOM ¥ PEYHOU BOJIE, TPYHTE U
JIpYyTUX HEUTPAIIBHBIX cpenax. Mcronp30BaHne TPOTEKTOPHOM 3aIIUTHI B KUCIIBIX
cpefax OrpaHUYMBAETCS BBICOKOM CKOPOCTBIO CAMOPACTBOPEHUS ITPOTEKTOPA.

PaboTa npoTekTopa OLEeHUBAETCS BBIXOIOM TOKa U KO3 (PUIIMEHTOM I10-
JIE3HOTO JEHCTBUSA U ONPENEIAETCS COOTHOLIEHUEM:

1 IT
CAm,

REaKm n

r11€ Cppacr — IPAKTUYECKUIN DJIEKTPOXUMUYECKHN SKBUBAJICHT METaJlIa IPO-
TEKTOpa, I/A -4, CBI3aHHBINA C TOKOM MPOTEKTOpa | M M3MEHEHNEM MacChl TPOTEK-
TOpa 3a Bpems T — Am.

Teopernyeckuii BEIXOJT TOKA paBEH BEJIUYMHE, 00OpAaTHOMN 3HAYEHUIO DJICK-
TPOXUMHYECKOTO SKBUBAJICHTA METAIIA-NPOTEKTOPa. OTHOILICHUE MPAKTUYECKOTO
BBIX0JIa K TEOPETUUECKOMY MPEACTABISECT COOOM K.I1.J. MPOTEKTOPA, BHIPAKEHHBIN

B IIPOLICHTAX:
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n=("): ()
naxm meoem

[IpruHIMNIMATBHO 3IEKTPUYECKUE CXEMbI AHOTHOM M KATOJHOM 3aIUTHI
BHEITHUM TOKOM PA3JIUYaIOTCS JIMIIb MOJISPHOCTHIO MOJKIIOUCHUS HCTOUHUKA
MOCTOSIHHOTO TOKA K 3aIlMIIIAEMOMY METAJUTy Y BCIIOMOTATEILHOMY 3JIEKTPOY.

ITpumep 1.

OnpenenuTh 3alIATHBIM TOTEHIMANT CTAIM, KOPPOAMPYIOLIEH 3a CYeT
repexosa B pacTBOP MOHOB Fe** npu pH=5,5 u 298 K, yunrtsiBasgs BO3MOKHOCTh
BeIpaBHMBaHus pH osmekTponura w yro npu pH> 5,5 oOpasyercs
TPYJAHOPACTBOPUMBIM  ruapar 3akucu  xkeneza Fe(OH),, mnpousBeneHue
pPacTBOPUMOCTH KOTOpOTO npu 3TOMU TemIeparype COCTAaBJISICT
L Fe(OH)2 — 1,65 : 10_15.

Pemenue

[ToTeHnman 3amUTBl CTAJBHBIX KOHCTPYKIIMM TMPEIACTaBISIET COOOM
oOpaTuUMbIf TOTEHIHAT (@ Fe/Fez+)o6p, KOTOPBI MOKHO paccyuTaTh IO
ypaBHenuto HepHcTa, 1)1l 4ero HeoOX0IUMO ONPEEeTUTh AKTUBHOCTh HOHOB aFe*
B asekTpoaute. I[IocKoJIbKyY aFe’" cmsmaHa c MPOU3BEJICHUEM PACTBOPUMOCTH
LFe(OH )2 u aKkTMBHOCTHIO THIAPOKCHJIBHBIX HOHOB, 3aJaBacMOM 3HAYCHUEM

HOHHOT'OIIPOU3BCACHNA BOJBI U pH cpeabl, TO, BBOAA 3THU BCIMYHUHBI B (bOpMy.Hy

JJIA O6paTI/IMOFO IMOTCHIMAJIA JKCJIC3a, ITIOJIYYHUM CIICAYIOIMICC BBIPAKCHUC!

RT RT Le,omms
(q} Fe.*’Fe2+)06p = (POFeJ'F52+ + EE-SOSIgdﬁh = ﬁDOFeJ'Fe2+ + E 303 l‘_ % = (POF?-“’FGE*' +
L ,-a; L ,
RT ) so31g2mecmn B _ o o RT ) 30301925002 5 gy
2F K} 2F K,

B KkoTopoM KB = ay; * agy. = 1,008 - 107 mipu 298 K.

[ToncraBiisist B GOpMyITy YUCIOBBIE 3HAUCHHUS, TTOJTYUUM:

8.31-298-2.30 . 1.65-1077
296500 T (1.008:107%)°

LS
LS}

((P FeJ’Fv;=2+)06p =-0.44 + E_LDH = -0.050 + 00592

pH = - 0,376 B.
BOHpOCBI 1 3a1aHU
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ba3oBblil ypoBEHB

3aoaua 1.

CKOpOoCTh KOPPO3HUH YIIEPOIUCTON CTAJIM B BOJIHOM PacTBOpE, COAEpKa-
nieM amMmMmuak, coctasisier 10 mm/ron. [IpumeHnenue aHoIHOM HoJsIpU3aluK 0ooec-
MEYMIIO CHIKEHUE CKOPOCTH KOPPO3UHU TIPH aHOTHOM 3aITUTHOM IJIOTHOCTH TOKA 1
= 0,05 A/M 10 0,06 MM/roa. OneHHTb S PEKTHBHOCTD AHOIHOI 3aIUTHL B JaH-
HBIX YCIIOBUSX.

3aoaua 2.

Onpenenuth 3amUTHBIA 3(PQPEeKT, TOCTHUTraeMblii MPUMEHEHHEM AaHOHOU
3aIUTHl XPaHWIUIA KOHIEHTPUPOBAHHONW CEPHOM KUCIIOTHI, U3TOTOBJICHHOTO W3
ctanmu C13, eclii 3HAYEHHUE CKOPOCTH KOPPO3UU 0€3 3allUThl U C 3al[UTOH,
cooTBeTCcTBeHHO coctaBuiu 0,7 u 6,5 - 10-3 F/Mz, a IJIOTHOCTh 3alllMTHOI'O
Toka i =107 A/M’.

Bomnpock! u 3ananus

[ToBBIIIEHHBIN YPOBEHD

3aoaua 3.

J1o KaKoro 3HaY€HHUs HAJI0 CMECTHTh MOTEHIIMAJ, YTOOBI IPEIOTBPATUTh
KOPPO3HIO JKEJI€3a 3a CUET BOJAOPOIHOM Jenoispu3anuu rnpu 298 K B HEUTpaIbHON
cpene (pH=7), conpukacaroieiicsi ¢ BO3IyITHON cpeaoii?

3aoaua 4.

OnpenenuTs 3Ha4€HUS TOTEHIIMAJIOB, IPU KOTOPBIX HE OyAET KOPPO3UU
JKeJesa 3a CUeT KUCJIOPOAHOU Jenossipu3anuu npu 298 K B HelTpalibHOM cpefie

(pH=7), conpukacaroieics: ¢ BO3AyLUIHON CPEAOi.

Cnucok JiuTepaTypbl, pEKOMEHAyeMbIi K UCII0JIb30BAHUIO 110 TAHHOM Teme

ITepeyeHb OCHOBHONM M JONOJHHUTEIBHOH JIMTEPATYPbl, HEOOXOAMMOI 1JIsi OCBOCHHS M C-
IMIIJIMHBI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. JTazytkuna, O. P. Xumuueckoe cONpOTUBICHHUE U 3alllUTa OT KOPPO3HUH : ydyeObHOe mocodue /
O.P. Jlazytkuna ; MunuctepcTtBo oOpazoBanus M Hayku Poccuiickoit deneparuu ; YpaibCKkuid
denepanbubIil yHUBepcuTeT UM. niepBoro IIpesunenta Poccun b. H. Enbuuna. - EkarepunOypr :
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WN3narensctBO  Ypanbckoro yHuBepcutera, 2014. - 141 c¢. : wm, Tabm, cxem. -
http://biblioclub.ru/. - Bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Kopposwus u 3ammura MeTauioB [ DJIEKTPOHHBIN pecypc] : yueOHo-MeToauueckoe mocoodue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoii, Y. b. Mypamosa ; nox pen. A. b. Jlapunuena.
— DJEeKTPOH. TEKCTOBBIC JaHHbIe. — ExarepunOypr : Ypanbckuii penepanbHbIii YHUBEPCUTET,
9bC ACB, 2015. — 92 c¢ — 978-5-7996-1415-7. — Pexum nocryma:
http://www.iprbookshop.ru/65937.html

IlepeyeHb 1OMOJHUTENBHOM JUTEPATYPbI

1. CemenoBa, .B. Koppo3us u 3amura ot koppo3uu : yueOHoe nocooue / M. B. Cemenona, I
M.®nopuanosuy, A. B.Xopouios ; nox pea. M. B. Cemenosoit. - M. : ®©UZMATIIUT, 2002. -
336 c. - bubmmorp.: c. 18,65,175,257,308. - IIpenM. ykas.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunbes, B.JO. Koppo3uoHHas cTOHKOCTb U 3alIMTa OT KOPPO3UU METAUINYECKUX, TOPOLII-
KOBBIX ¥ KOMIIO3UIIMOHHBIX MaTepHalioB DJIEKTPOHHBIN pecypc : yueOHoe mocobue / FO.A. Ily-
ctoB / B.IO. Bacunbes. - Koppo3noHHast CTOWKOCTh M 3aIIUTa OT KOPPO3UH METATUINIECKUX, 10~
POIIKOBBIX U KOMITO3UIIMOHHBIX MaTtepuaioB,2019-09-01. - Mocksa : U3natensckuii JJom MU-
CuC, 2005. - 130 c.

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «AHTEepHET», HE0O-
XOJMMBIX JIJIsI 0CBOEHHSI THCIUILIHHBI
1. http://window.edu.ru/ — EnnHoe okHO ocTyrna kK 00pa30BaTelIbHbIM PECypCaM.

2. www.biblioclub.ru — DnexTponHO-0MOMIMOTEUHAs cUcTeMa «YHHUBEPCUTETCKAs OMOIMOTEKA
OHJIANH.

3. catalog.ncstu.ru — DnexktponHsiil Kataior ¢poauantr CKOY

4. www.library.stavsu.ru — DnektpoHHass OMONMMOTEKa W AIEKTPOHHBIA KaTalor HaydHOW OMO-
mnoreku CKOY
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IpakTnueckoe 3ansiTue 17. PacueT 3aUTHBIX TOKPHITUH METAJIJIOB

Hean 3ansaTis: OCBOUTH TEPMOJIMHAMUKA 3JIEKTPOXUMHYECKON KOPPO3UU

3HaHusA U YMeHUsl, NpuodpeTaeMble CTYJ€HTOM B pe3yJibTaTe 0CBOe-
HHS TEMBbI

3HaTh:

- OCHOBHBI€ U BCIIOMOTATEJIbHbIE MaTEPHUAIIbI, CIIOCOOBI peaTnu3aluu TeX-
HOJIOTUYECKHUX MPOLIECCOB, IPUMEHSTh MPOTPECCUBHBIE METObI SKCILTyaTallun
TEXHOJIOTUYECKOT0 000pyI0BaHUs MPU U3TOTOBJICHUH TEXHOJOTUUECKUX MAIIUH;

- METOIbl CTAHJAPTHBIX UCTIBITAHUHN IO ONPEACIICHUIO (PU3UKO-
MEXAHUYECKUX CBOVMCTB M TEXHOJIOTHUYECKUX MOKA3aTEIEH UCIIOIb3YEMbIX MaTEpH-
aJIOB U TOTOBBIX M3CIUHU

YMeTs:

- BBIOMpaATh OCHOBHBIE W BCIIOMOTaTEIbHbIE MaTepHabl, CIOCOObI peaiu-
3allMA TEXHOJIOTHUYECKUX IIPOLECCOB, IIPUMEHATH IIPOIPECCUBHBIE METOABI DKCILTY-
aTaly TEXHOJOTUYECKOTO 000PYIOBaHUS MPU WM3TOTOBJICHUM TEXHOJIOTHYECKUX
MAIIIVH;

- IPUMEHSTh METObl CTAH/IAPTHBIX UCTIHITAHUHN MO ONpPeneNeHUI0 HU3HKO-
MEXAHUYECKUX CBOMCTB U TEXHOJIOTHUYECKUX MOKA3aTEIEN UCIIOIb3YEMbIX MATEPU-
aJIOB U TOTOBBIX H3JICIHH.

Bnanets:

- YMEHHEM BbIOMpATh OCHOBHBIE U BCLIOMOTaTEIbHbIE MaTepUAIIbI, CTIOCOOBI
pean3alri TEXHOJIOTHYECKUX IPOLECCOB, MPUMEHATh NPOTPECCUBHBIE METOBI
AKCIUTyaTalMi TEXHOJOTUYECKOTO O00OpYAOBAHUS MPU M3TOTOBICHUU TEXHOJOTH-
YECKUX MAIIIWH;

- YMEHUEM NPUMEHSATh METOJbl CTAHIAPTHBIX HMCIBITAHWUN MO ONpeaese-
HUIO (PU3UKO-MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYECKUX MOKa3aTeNIe UCIOb3Y-
€MBIX MATEPUAJIOB U TOTOBBIX U3AECIUN

HaumeHnoBanue ¢popmMupyemMbIx KOMIIETEeHIUM

| Nupexc | DopMyJIMPOBKA:
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[1K-15 YMEHHEM BBIOMPATh OCHOBHBIEC U BCIIOMOTATENIbHBIE MaTe-
pHaJIbl, CIOCOOBI peaIN3alUA TEXHOJOTUYECKUX IPOLEC-
COB, NPHUMEHATH IPOrPECCUBHBIE METOBI IKCILTyaTallUH
TEXHOJIOTHYECKOr0 000pYJOBaHUS NPH H3TOTOBJICHHUH
TEXHOJIOTUYECKUX MAIIUH

[1K-16 YMEHUEM MPUMEHSATh METO/Ibl CTAHAAPTHBIX HUCTIBITAHUN

O OMpPEICNICHUI0 (PU3UKO-MEXaHUYECKUX CBONCTB U TEX-
HOJIOTMYECKHUX MOKa3aTeNIe UCTOIb3yEMbIX MAaTEPUAIIOB
Y TOTOBBIX U3JIETUHI

AKTyanbHOCTh TeMBbI. [lociie u3ydeHHs: TeMbl CTYIAEHT JOJKEH OCO3HATh,
YTO KOPPO3USI METAIZIOB HAHOCHUT OOJIBIIION 3KOHOMUYECKHi Bpes. Kopposus npu-
BOJUT K YMEHBIIICHUIO HAJEKHOCTU pabOThl 000pYJ0BaHUSI, K MPOCTOSIM MPOU3-
BOJICTBA M3-3a 3aMEHBI BBILIEIIETO U3 CTPOs 000PY/IOBaHUS, K MOTEPSIM ChIPbS U
npoaykiuu. Koppo3us Takyke NPUBOJUT K 3arpsS3HEHUIO MPOAYKIUMU, U K CHUXKE-
HUIO €€ KayecTBa.

TeopeTnueckas 4acTb

3anuTHBIE TOKPBITUS IPEACTABIIAIOT COOOM CIIOM, MICKYCCTBEHHO CO3/1aBa-
€MbIl Ha TOBEPXHOCTH METaJlja C IEIbI0 MPEOXPAHEHUS €ro 0T Koppo3uu. Moryt
OBITh OpraHUYECKUE, HEOPTAHUUECKUE WU METAJTTUYECKUE.

Mertannuyeckue NOKPBHITHS HAHOCSAT Ha MOBEPXHOCTh U3/CIIHS TOHKUM
CJIOEM MeTajuia, 00JIaaroIero JOCTaTOYHOM CTOMKOCTRIO B IaHHOM cpene. Me-
TATAYECKUE MOKPBITHS TPUIAAIOT TAKKE MMOBEPXHOCTHBIM CIIOSIM METAJIOM3ACTUN
TpeOyeMyIo TBEPAOCTh, U3HOCOCTONKOCTD.

Paznuyarot nBa THNa METAJUIMYECKUX MTOKPBITUM - aHOAHOE U KaTOAHOE.
JIns1 5Kene30yriiepoIUCThIX CIUIABOB TAKUM aHOJIHBIM MOKPBITUEM MOXKET CIYKUTh
MOKPBITUE U3 [IUHKA U KaaMus. B BojJie 1 BO BJIaKHOM BO3AyX€ LIUHK MOKPHIBAECTCS
CJIOEM OCHOBHOM YTJICKMCIJION COJIM O€JIOro IBETa, 3aIMIIAIOIIUM €T0 OT Jajlb-
Helilero paspyuenus. [Ilupokoe npuMeHeHUE MOTYYUIN IUHKOBBIE

MOKPBITHS JIJIS1 3aIIUTHI apMaTyphl, TPYO U pe3epByapoB OT JACHUCTBUS BOIBI
U TOPSYUX KUIKOCTEH. MeTauinueckue MOKPHITUS HAHOCAT Pa3IMUHBIMU CTIOCO-
6amu. Hanbonee yacto mpuMeHsIeTCs TOPSIYUil METO/I, TajbBaHU3AIUS U METAIIIN-

3anus-. I[J'Iﬂ HaAHCCCHU MCTAINIMYCCKUX 3allIlUTHBIX HOKpI)ITI/Iﬁ Haao BI)I6I/IpaTI> MC-
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TaJIJIbl, OKCUIHBIM CJIOM HA IMOBEPXHOCTH KOTOPBIX J€IaeT UX MacCUBHBIMU (A1,
Zn, Sn, Cr, Pb, Ni), wim MeTauibl, TaCCUBHBIE IO CBOMM XMMHUYECKUM CBOWCTBAM
(Au, Ag, Cu). Kpome Toro, HaJio y4uThIBaTh YCIOBUS SKCIUTyaTAIIUU U3/ICIIUS.

K ropstuum (BbricOKOTEMIEpaTypHbIM) METOJaM OTHOCSIT METOJ] OKyHAHUS -
MPUMEHUM JIJISI HAHECEHUSI MOKPBITUM U3 JIETKOIJIaBKUX METAIOB Ha 00Jiee Tyro-
raBkue. Tak MOKPBIBAIOT CTAIBHBIC JIUCTHI OJIOBOM, IIMHKOM U CBUHIIOM. CyIiIl-
HOCTh METOJIa CBOJIMTCSI K TOMY, YTO B PACIUIaBICHHBIA METAJJI, U3 KOTOPOTO XO-
TAT MPUTOTOBUTH MOKPHITHE, YEPE3 CI0M (hiItoca, 3aKphIBAIOIINNA TOBEPXHOCTh
JKUJIKOTO METAJIJIa, MIOTPY’KAIOT CTaJIbHOM JIUCT U BBIHUMAIOT €ro TaK)Ke Yepes
CJIOM (piroca Ui Maciia Jijisi TOTOo, YTOObI TOBEPXHOCTh Cpa3y HE OKUCIUIIACH.

DJIEKTPOXUMHUYECKHUE METO/Ibl HAHECEHUSI METAJTMYECKUX MOKPBITUMA OC-
HOBaHBI HA3JICKTpoJIM3e. MeTamInyecKkue 3alldTHBIE CJIOU B 3TOM cllydae oca-
JKJTAIOTCS HA TIOBEPXHOCTH U3AENUSA, KOTOPOE B ANEKTPOIIU3EPE MPEICTABISAET CO-
00 KaToJ M HAXOUTCS MO OTPHUIATEIbHBIM MTOTEHIIHAIOM. [TOKpBITHE JOKHO
UMETh MEJIKOKPUCTALINYECKYIO CTPYKTYPY U OBITH CILIOIIHBIM -
0e3 nop u TpemuH. PazpaboTaHbl Onpe/ieeHHbIE PEXXUMBbI OCAKICHUS, 00eCTeun-
BAIOIIME ITH Ka4eCcTBa MOKPHITUH (TeMIlepaTypa, INIOTHOCTh TOKA M COCTAB JJICK-
Tposuta). s moydeHust MEeIKO3EpHUCTON CTPYKTYPhI B COCTaB AJIEKTPOIUTA
BBOJISIT HOBEPXHOCTHO-aKTUBHBIC BEIIECTBA U OPTAHUYECKUE I0OABKU, TIPEMST-
CTBYIOIIHE POCTY OTJACIbHBIX KPUCTAIIMYECKUX 3€PEH (IEKCTPHUH,
aIM3apUHOBOE MACIIO U T. 1.).

[Tpu BBIOOpE MOKPHITHH CIETYET YIUTHIBATH OTHOCUTENHHYIO AaKTUBHOCTD
OCHOBHOTO METaJlJIa ¥ MeTaJlJIa TOKPBITHS (KaToIHOE — 00J1ee AIEKTPOIOIOKH-
TeJIbHOE WJIU aHOJHOE — 00JIee DJICKTPOOTPHUIIATEIIBHOE MTOKPHITHE).

OCHOBHBIM METOJIOM SIBJISICTCS TaJIbBAHUUCCKUI METOJl HAHECCHUS 3aIlUT-
HBIX MOKPBITUMA. KonMruecTBEHHBIN pacyeT mapaMeTpoB pekuMa HaHECEHUS U
TOJIIMHBI TIOKPBITHUS OIIPEICNISICTCA 3aKOHAMHU DJIEKTPOJIN3a, COTJIACHO KOTOPBIM

MaccCa OCAKACHHOI'O MCTaJIJIa MTPOITOPHUOHAJIbHA TOKY U JJIUTCIBbHOCTHU 3JICKTPO-
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JM3a, DJIEKTPOXUMUYCCKOMY SKBHUBAJICHTY METaJlJIa TOKPBITHUS U BBIXOJTY 1O TOKY,
TIPEICTABIIIONIEMY COOOH K.IT.JI. TIpoIiecca:
Am=1-C-1-n
DIEKTPOXUMHYCCKHUI SKBUBAJICHT MPEACTABIISICT COOOM aTOMHYIO Maccy
MeTalljia, ISJICHHYIO Ta BAJICHTHOCTh €ro HoHa 1 guciio dapajest, BRIpaKEHHOES B
A-gac (F =26,8 A-gac/(r-3kB)):
4

C= " =¢ r/Auac.
nk

TOJIH_[I/IHa IMOKPBITUA MOKET OBITH IMOJIy4CHa U3 BbIPAKCHUS:

= c-I-t.n c-ik-T'n
S.d d

rae d — ToJIIKMHA MOKPBITUS METajlIa, MM;
1K — KaToHAas IIIOTHOCTh TOKA.

DTO BBIpaXEHHUE UCTOJIB3YETCs IS pacdyeTa KaKoro-JIuoo 13 mapameTpoB
MpoIlecca OCAXKACHUS MPU U3BECTHBIX OCTAIBHBIX MapaMeTpax.

Pexxum HaHeceHUs Takke ornpeenseTcs TpeOOBaHUIMU MOTYUYEHHUS BBICO-
KOT'0 Ka4eCTBa U JEKOPATUBHOTO BUA MOKPHITHS.

[Tpumep 1.

OnpenenuTs COCTaB, T.€. MACCOBBIN MPOIIEHT XpOMa BCEX BO3MOKHBIX IO
npaBuiIy n/8 Koppo3noHHoCTONKNX crutaBoB Fe-Cr.

Penienue

VYuutsiBas, 4TO aTOMHasi Macca »esesa 55,85, a xpoma — 52,01 r, HaxoauM

COZIEp’KaHKE XpOMa y, OTBEYAIOLIEE MTEPBOM IPaHULIE YCTOMYMBOCTU h = 1:

100—;-_‘ y  8-1 1

X=100-y; — = : — =7,orkynay = 11.7 macc.% Cr.
585 8 i

h

2,01 8

h

AHaJIOTHYHO HaxXOJuM IIPOOCHT XpoMa AJIA OCTAaJIbHBIX 3HAUCHUI:
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n

Cr,

11,7

2

)
had V]

2

h
. %]

86,7

Macc%o

[Tpumep 2.
OrnpenenuTs BBIXO/ [0 TOKY IMPU IUHKOBAHUU CTAJIbHOM IJIACTUHBI
10x25x0,1 cMm; 1= lA/IlMZ, ecnu 3a 30 MUHYT BBIIETWIIOCH 2,87 T IIUHKA.
Pemienue
PaccunThiBaeM BBIXOJ] IO TOKY 1O (pOpMyJie, peIIeHHONH OTHOCUTEIBHO 1 TIPU
Sk=2(25-10+25-0,1+10-0,1)=507 cm®’.

_ Am-26-8-n 2.87.26-8-2
I-t-4 0,01-507-65,38-0,5

n = 0,928 nin 92,8%.

Bomnpocs! u 3ananus

ba3oBeIi1 ypoBEHb

Samaqa 1.

OnpenenuTs rpaHUIlbl YCTOMYMBOCTH CIUIABOB cucTeMbl Fe-Ni, Beipakast
KOHIEHTPALMIO HUKENS B MACCOBBIX MpOLEHTax, s h = 1,2,3 4.

ATOMHBIE MacChl KOMIIOHEHTOB: Ar. = 55,85; Ani = 58,70 1.

3agaya 2.

Paccunrats coctaB kopposnoHHocToikoro cmnasa Fe-Cr-C ans ciydas
obpasoBanus TpuronaibHoro kapouna (CrFeg)Cs. B crutaBe conepxures 0,45
Macc% C. PacyeT npoBecTH JJisl IEPBBIX JIBYX I'PAHUI] yCTOWMUYHUBOCTH. Bocmonb30-
BAaThCS TAHHBIMU U pe3yibTaTaMu npumepa 1.

3agaya 3.

Onpenenuts KomuecTBO TUTaHa B ctanu 1 X18HIT, conepxareit
0,12 macc% C, HeoOxoauMOe JJIs TOJTHOTO MPEJOTBPAIECHUS CKIIOHHOCTH CTAJU K
MKK. IIpuHSTE, 4TO BECh TUTAH CBS3aH YIJIEPOJAOM B KapOu/I.

Bormpocs! u 3ananus

I1oBBIIIEHHBIN YPOBEHD

3amaua 1.
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OnpenenuTs 10 IpaBUily n/8 cOCTaB KOPPO3ZMOHHOCTOMKOTO B paCTBOpax
CepHOIt 1 colistHOM KuCIOT ciiaBa Fe-Ni-Mo, B KOTOPBI#t jkej1e30 BBEICHO 110 KO-
HOMUYECKUM U TEXHOJIOTHYECKUM MpuYruHaM. Mcrosib30BaHHbBIN MTPU BHITIIIABKE
criaBa peppomonuodaeH conuepxkan 50% Mo. ATOMHBIE MacChl JKelie3a, HUKENs U
MOJIOJIEHA COOTBETCTBEHHO paBHBI: 55,85; 58,70; 95,95.

3anaua 2.

OnpenenuTs TOJIIUHY CJIOS KaaMHSl Ha CTAJIBHOW IUIACTHHE pPa3MEPOM
5x25x0,1 cM, NONYYEHHOro 3JIEKTPOJIW30M MPH IUIOTHOCTH KAaTOJHOTO TOKa
ik = 0,01 A/cm2 B Teuenue 1 gaca. Beixon kagmus o Toky 1 = 0,9 (yaenpHas mac-
ca kaqmusa d = 8,65 F/CM3; ACd=112,4.

3amaua 3.

PaccuuTtath Bpems 3€KTpoJin3a JJIsl MOKPBITUS IMHKOM CTaJIbHOM MJIacTH-
HBI C OOIIel MOBEpXHOCThIO 14 I[MZ. TounrHa HMHKOBOTO MOKPBITHS h = 40 MKM,
KaTOJIHasl IUIOTHOCTH TOKa ik =0,01 A/cM?, BBIXOJI LIMHKA 10 Toky n = 0,98.

Cnucok JiuTepaTypbl, peKOMEHAyeMbId K UCII0JIb30BAHUIO 110 TAHHOM Teme

IlepeyeHb OCHOBHOW W JONOJHHUTEJBHOH JUTEPATYPbl, HEOOXOAMMOI 1JIsi OCBOEHHS /M C-
HMILTHHBI
IlepeyeHb 0CHOBHOI TUTEPaTyPBbI

1. Jlazytkuna, O. P. Xumudeckoe CONMPOTUBIICHHE U 3alllMTa OT KOPPO3HUH : yueOHOe mocooue /
O.P. JlazytkuHa ; MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoit denepauuu ; Ypanbckuit
denepanbhblil yHUBEpcuTeT uM. nieporo [Ipesunenta Poccuu b. H. Enbrna. - ExarepunOypr :
WznarensctBo  Ypambckoro yHuBepcutera, 2014. - 141 c¢. : wm, Tabm., cXxeM. -
http://biblioclub.ru/. - bubauorp. B ku. - ISBN 978-5-7996-1157-6.

2. Koppo3us u 3amuTa MeTaioB [DeKTpoHHBbIN pecypc] : yaeOHo-MeToauueckoe nocodue / O.
B. Spocnasuesa, T. H. Ocranuna, B. M. Pynoii, Y. b. Mypamosa ; nox pen. A. b. Jlapunuiena.
— DJEKTPOH. TeKCTOBBIE NaHHble. — EkarepunOypr : Ypanbckuii ¢penepanbHblii YHUBEPCHUTET,
9bC ACB, 2015. — 92 c¢ — 978-5-7996-1415-7. — Pexum nocTtyma:
http://www.iprbookshop.ru/65937.html

ITepedyeHnb 10NMOJHUTENBHOM JTUTEPATYPHI

1. CemenoBa, U.B. Kopposus u 3ammra oT koppo3uu : yueoHoe mocodue / M. B. Cemenona, I
M.®nopuanosuy, A. B.Xopommios ; mox pea. U. B. Cemenosoit. - M. : ®DUZMATIINUT, 2002. -
336 c. - bubnwmorp.: c. 18,65,175,257,308. - IIpeam. yka3z.: c. 314. - ISBN 5-9221-0246-X

2. Bacuibes, B.JO. Koppo3noHHas CTOWKOCTh M 3alIATa OT KOPPO3UU METALIMYECKHUX, OPOLI-
KOBBIX U KOMITO3UIIMOHHBIX MaTepHajoB DJIEKTPOHHBIN pecypc : yueOHoe nmocobue / FO.A. Ily-
ctoB / B.}O. Bacunses. - Koppo3nonHasi CTONKOCTb U 3alIMTa OT KOPPO3UH METAIIMYECKHX, T10-

POIIKOBBIX U KOMIO3UIIMOHHBIX MartepuanioB,2019-09-01. - Mocksa : U3narensckuit Jlom MU-
CucC, 2005.-130c.
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Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTH « AHTEepHET», He00-
XOAMMBIX JIJIs1 OCBOECHHSI THCIMILIHHbI
1. http://window.edu.ru/ — Exunoe okHO 10cTyma K 00pa30BaTeIbHBIM PECYPCaM.

2. www.biblioclub.ru — Dnekrponno-6ubnHoTeYHass cucTeMa «YHHUBEPCUTETCKass OMOIHOTEKA
OHJIANH.

3. catalog.ncstu.ru — Dnexkrpounslii kaTanor Gpoaunant CKOY

4. www.library.stavsu.ru — DnexkTpoHHass OHOJIHOTEKa M DIICKTPOHHBIN KaTalor HaydHOW Ouo-
muoteku CKOY

IpakTnyeckoe 3ansatue 18. UHrnOuropHas 3ammura

Heas 3anaTusa: OCBOUTh TEPMOJUHAMUKA JIEKTPOXUMHUECKOW KOPPO3UU

3HaHusA U yMeHusl, npuodperaeMble CTYACHTOM B pe3y/ibTaTe 0CBOe-
HHUSA TEMBI

3HaTh:

- OCHOBHBIE U BCIIOMOT'aTeJIbHbIE MAaTEPHUAJIbI, CIOCOOBI peaIU3aluu TEX-
HOJIOTUYECKUX MPOLIECCOB, IPUMEHATD IIPOIPECCUBHBIE METOBI DKCILIIyaTaluu
TEXHOJIOTHYECKOT0 000pYIOBAHUSI IPU U3TOTOBICHUHN TEXHOJIOTMYECKUX MAIIWH;

- METO/Ibl CTAaHJAPTHBIX UCTIBITAHUI 110 ONpeAeIeHUI0 (PU3UKO-
MEXaHMUYECKUX CBOMCTB U TEXHOJOTMUECKUX ITOKA3aTEIEH UCIIOIb3YEMbIX MAaTEPHU-
aJIOB U TOTOBBIX M3CINHU

YMers:

- BBIOMpATh OCHOBHBIE U BCIIOMOTATEIbHbIE MaTEpHalbl, CIIOCOOBI peanu-
3aI[MU TEXHOJIOTUYECKUX MTPOLIECCOB, MPUMEHSTh IPOIPECCUBHBIE METOIBI IKCILTY-
aTallud TEXHOJOTMYECKOro oOOpyAOBaHUS MPHU HM3TOTOBJIEHUU TEXHOJIOTUYECKUX
MalIlIVH;

- IPUMEHSATh METO/Ibl CTAHJIAPTHBIX HCIIBITAHUM MO ONPEIEICHUI0 (PU3HUKO-
MEXaHWUYECKUX CBOWCTB U TEXHOJOTMYECKUX ITOKA3aTEJIEH UCIIOJIb3YEMBbIX MaTEPH-
aJIOB Y TOTOBBIX U3JICIUH.

Bnaners:

- YMEHHEM BBIOUPATh OCHOBHBIE M BCLIOMOTaTeNIbHbIE MaT€pHaIIbl, CIOCOOBI

peain3ann TCXHOJIOTHUYCCKUX IIPOLECCCOB, NPUMCHATH IPOTPECCHBHBLIC MCTO/bI
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9KCIIIyaTalu TCXHOJIOTHUYCCKOI'O 060py,Z[OBaHI/I$[ IIpHU U3roTOBJICHUH TCXHOJIOTH-

YCCKHUX MalllHH,

- YMCHHUCM IPHUMCHATHL MCTO/bl CTAHJAAPTHBIX WUCIILITAHUHN TI0 ornpceacic-

HHIO @HSHKO-MCX&HI/I‘IGCKI/IX CBOMCTB 1 T€XHOJIOTHYECKHMX IOKa3aTeIeH HCIIOJIB3Y-

CMbIX MATCPHAJIOB U I'OTOBBIX I/ISI[GJ'II/Iﬁ

HaumenoBanue (popMupyeMbIX KOMIIETCHIHH

Hunexc

DopMyJIMPOBKA:

[1K-15

TCXHOJIOTHYCCKUX MAalllnH

YMCHHUCM BI)I6I/IpaTI> OCHOBHBIC U BCIIOMOI'aTCJIIBHBIC MATC-
pHUalibl, CIIOCOOBI peain3anuu TCXHOJOTHYCCKUX ITPOLCC-
COB, IPHUMCHATH IPOIPECCUBHBIC MCTOAbI 3KCILTyaTallhun
TCXHOJIOTHUYCCKOTO O60py2[OBaHI/I$I IIpu M3roTOBJICHUH

[1K-16

H T'OTOBBIX PI3II€J'IHI>1

YMCHHUECM IIPUMCHATb MCTO/IbI CTAHAAPTHBIX HUCIIBITAaHUN
I10 OIIPCACIICHHUIO (bPISHKO-MeXaHI/I‘-IGCKI/IX CBOMCTB U TE€X-
HOJIOTUYECKHUX MOKa3aTeneu HCIIOJIB3YCMBIX MATCPHUAJIOB

AKTyaJ]BHOCTB teMnl. [locne HU3YUCHUA TCMBI CTYACHT OOJIKCH OCO3HATDh,

YTO KOPPO3Us METAIIOB HAHOCUT OOJIBIION 3KOHOMHYECKH Bpea. Koppo3us npu-

BOJUT K YMEHBIIICHUIO HAJEXKHOCTH pabOThl 000pYJ0BaHUSI, K MPOCTOSIM MPOU3-

BOJICTBA M3-3a 3aMEHBI BBIIIEIIETO U3 CTPOs 000PYIOBaHUS, K MOTEPSIM ChIPbS U

npoaykiuu. Koppo3us takke NpUBOIUT K 3arpsA3HEHUIO MMPOAYKIMHU, U K CHHUXKE-

HUIO €€ KauecTBna.

Teopernueckast 4acTb

3ammTa METaioB OT KOPPO3UMU B OCHOBHOM OCYLIECTBIISIETCS ITyTEM CO-

3/TaHUS U30JIMPYIOUIUX TJIEHOK MM MHIMOUPYIOUIUX TOKPBITUM, a TAKKE IIEKTPO-

XUMHUUYCCKUMH METOJaMU (BKJ’IIO‘{aSI raJJbBaHHUYCCKUC HOKpBITI/IH).

79 ®
o |®

%N,

ME]

Puc. 14.1 — AnoaHoe a) u KaToiHOE 0) MOKPBITUS
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Meraumueckue INOKPBITUA ACATCA HAa KaTOAHBIC U aHOJHBIC B 3aBUCHMO-

CTH OT COOTHOILUEHHS O3JIEKTPOAHBIX IOTEHLIHUAJIOB ¢ 3alUIIAEMOr0 H3IENIUs
(Me,) u nokpertust (Me,).

HpI/I HapymICHUU HCJIOCTHOCTH ITOKPBITHUA o0a Mmeramia COIMIPHUKACAKOTCA C

arpeccuBHOI cpenoil, BO3HUKAET rajbBaHuueckuil aneMent. Eciu ¢ > ¢,, o Me,
OyneT aHoJoM (aHOZHOE MOKphITHE), a M€, — KaTogOoM. AHOHOE TOKPHITHE OYEHb

2 (HEeKTUBHO, TaK KaK pa3pymiasch caMo, OHO MPEIOXPaHICT 3alUIAeMbIi METaILT
OT pa3pylICHUs.

Ecm ¢ < @,, TO npu HapyLIEHUU LEIOCTHOCTH IOKPBITUSA, 3allMINAC-

MBIl MeTal OyZeT aHOJOM, a METaJJI OKPBITUA KaToaoM. KaTtogHble MOKpPBITHS
3alUIIAI0T METAJI 10 TeX MOp, MOKa MJIeHKa OyAeT CIUIOIIHOM.
dnekmpoxumuveckas 3auuma NOAPA3AEIICTCs Ha KaTOIHYIO0, IPOTEKTOP-
HYIO U @aHOJIHYI0. B KOppO3uMOHHYIO Cpery BBOJSAT TaKKe UHTMOUTOPHI.
Hueubumopamu — Ha3pIBalOTCA N0OABICHHBIE B PACTBOP BEILECTBA, KOTO-
pbI€ HAKAIUJIMBAIOTCS HA TPAHULIE METAILT — 3JIEKTPOJIUT U CHUKAIOT CKOPOCTh KOP-
po3uH.
O} pekTuBHOCTH NEHUCTBHUS HHTMOUTOPOB OLIEHUBAETCS BEIMUMHAMU KO3 (-

dbunmenTa Topmoxxkennss K u crenenu 3amurtel Z:

[{:J__O; Z:M.loo%,

J Jo
14.4)

r1e J, — CKOPOCTh KOPPO3WHU B pacTBOpe 0e3 HHrHOUTOpa, | — C MHTUOH-

TOPOM.

Benmnunna K moka3biBaeT, BO CKOJIBKO pa3 CHIIKAETCS CKOPOCTh KOPpPO-
3UM MeTajula TIPU BBEJACHUU MHTUOMTOpa; Z XapaKTepU3yeT OTHOCUTEIHHOE TO-
HIKEHUE CKOPOCTH KOPPO3UHU.

Ilpumep 3. MOXHO JM HCIOJIB30BAaTh IIMHKOBOE TMOKPBITUE JJIs1 3AIIUTHI

CTAJIbHOTO U3ACIINA OT KOPPO3UHU BO BJIAJKHOM BOBILYXG? CocraBbTe QJICKTPOHHBIC
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ypaBHEHUS KATOJHOTO M AHOJHOTO MPOILECCOB KOPPO3HMH, HaOIIOAaeMO mpu
HapyILIEHUHU ATOro MOKpbITUs. KakoB cocTaB nmpoaykToB koppo3uu? Kakoii qoimkHa
OBITh TOJIIMHA MOKPBITHS, YTOOBI OHO MPOCIYKHJIO S5 JIET, €ClId BEIUYUHA €Tro
riryounHoro mokasatenss I paBua 0,16 mm/ron? IlokpbiTHe cyuTaeTcs HeneH-
CTBYIOIINM, €CJIH €r0 OCTaTOYHAs TOJIIMHA cocTaBiseT 18 % OT nepBoHaYaIbLHOTO

3Ha4YCHHA.

0
Pewenue. ComnocTaBisis »IEKTPOAHBIE MNoTeHUuansl @, =-0,76 B u

@2, =—0,44 B, Mb1 BHmM, 9TO @y < @p, . Clle[0BaTeNbHO, UHK MO OTHOIIEHHUIO K
xKeleszy OyzeT ABIAThCs aHoAoM. LlMHKOBOE nokpeITHE — aHOAHOE. Ha aHozne uaer
IPOILIECC OKUCICHMUSL:
A Zn° - 2¢ — Zn*.

Ha karome (F€) mporiecc BOCCTAHOBJICHHS YAaCTHUIl Cpelbl (BO BIAXKHOM

BO3/yX€ — 3TO KUCJIOPOJ U BOJA):
K: O, +2H,0+4e — 40H..
IpoaykT kopposum: Zn** +20H — Zn(OH), ¥

[Ipu HapylIeHNU TNOKPBITHS CTajlb HE PACTBOPSETCS, CJIEIOBATEIbHO, IUH-
KOBO€ MOKPBITHE UCTI0JIb30BATh MOXKHO.
Tommuay mokpeituss Ah MoxHO HaiiTh U3 ypaBHeHwust (14.3):

H:A—h, omxyoa Ah=11-7=0,16-5=0,8 (mm).
T

Ho xopposuu noasepxeHo 82 % mnepBoHavyaibHOM TOMIIMHBL. Torma Bcs

TOJIIIIMHA TIOKPBITHUS TOJIKHA OBITh PAaBHON % =0,97 (mm).

Bornpocs! u 3aganus
ba3oBeIi1 ypoBEeHb
1. MOHO 1 UCTIOJIB30BATh JTAHHOE MOKPHITHE 11 3((HEKTUBHOMN 3aIIUTHI

CTAJIbHOT'O U3JCIIHNA OT KOPPO3HUH BO BJIAKHOM BOS,ZIYXC?
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2. CocraBbTe OJICKTPOHHLIC YpPaBHCHHUA KAaTOAHOI'O U aHOJHOT'O IMPOLCCCOB

KOppO3Huu, BO3HI/IK3.IOH1€I‘/’I IIpH1 HApYIICHHUH LCJIIOCTHOCTHU ITIOKPBITHA. KaxkoB cocrtaB

IPOIYKTOB KOPPO3HH?

3. Kakoil nomxHa ObITh TOJIIMHA MOKPBITUS, YTOOBI OHO MPOCTYXKUJIO T

JIeT, €clId BEeJIMYMHA €ro MIIyOMHHOTro Ioka3ateins koppo3uu /1, mm/rofa. ITokpsl-

THEC CUHUTACTCA I[CﬁCTByIOH.[HM A0 TEX II0P, IIOKa €ro OCTaTOYHAasA TOJIIHHAa HE CO-

craBuT 15% ot IICPBOHAYAJIBHOI'O 3HAYCHMUA.

No zamaun | MeTtana noKpbITUS T, IeT I1,Mmm/To OTBETHI, MM
81 Mg 4 0,7 3,30
82 Zn 5 0,30 1,76
83 Al 5 0,60 3,53
84 Ti 12 0,30 4,23
85 Cr 10 0,34 4,00
86 Vv 8 0,35 3,29
87 Cu 6 0,40 2,82
88 Ag 10 0,20 2,35
89 Cd 5 0,44 2,35
90 Mn 5 0,33 1,94
91 Ni 7 0,39 3,21
92 Co 9 0,47 4,98
93 Mo 10 0,40 4,71
94 Zr 12 0,25 3,53
95 Au 15 0,19 3,35
96 wW 10 0,27 3,17
97 Hf 7 0,23 1,89
98 Sn 5 0,59 3,47
99 Pb 5 0,56 3,29
100 Nb 10 0,27 3,18

Bormpocs! u 3ananus

[ToBBIIEHHBIN YPOBEHD

1. MOHO M UCTIONB30BaTh MpeAJiaraeMblii MaTepual B KAYECTBE MPOTEK-

TOpa MJId 3alllMTEI CTAJIbHOTO M3ICJIUSA OT KOPPO3HUHU B HpHpO)IHOﬁ BOAC, HACBIIIICH-

HOU kucnopogoM? CoCTaBbTE 3JEKTPOHHBIE YPAaBHEHUS KAaTOAHOTO M aHOJHOTO

npo1eccoB Koppo3uu. KakoB cocTaB mpolyKTOB KOPpO3UuU?
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OmnpenenuTe BO3MOKHBIA CPOK CIIYy>KOBI IPOTEKTOpa ceuenuem a-b, ecnm

: 2
CKOPOCTb €ro KOppo3uu |, I/M"-TOJ, a Macca m, T.

No 3amaun | Marepuan a, CcMm b, cMm J, m,r OTBeTHI
IPOTEKTOpa r/M2-To TOJ
101 Zn 200 50 5 20 4
102 Al 100 50 2,5 15 12
103 Mg 100 100 10 30 3
104 Cr 150 100 4 30 5
105 Ti 100 50 3 18 12
106 V 200 50 5 25 5
107 Zn 100 100 4 20 5
108 Mn 200 50 4,5 27 6
109 Al 100 100 4,2 21 5
110 Mg 100 75 3 13,5 6
111 Mn 100 100 2,0 20 10
112 Al 50 200 3,5 28 8
113 Mg 200 50 3,7 22,2 6
114 Cr 100 100 2,9 20,3 7
115 Al 100 200 2,4 24 5
116 Zn 150 100 5 37,5 5
117 Al 200 50 2,5 20 8
118 Mg 50 100 10 30 6
119 Cr 100 100 4 30 7,5
120 Ti 100 100 3 18 6

2. Meramueckoe u3JeNTue, COJEpKailee MPUMECHBIE BKIIOYEHUS A,
cunbHO Koppoaupyet B pactBope HCIl. CkopocTs KOppo3uH COCTaBISIET |y,

r/M*-gac. Jlist 3aMeaeHus MpoIiecca B pacTBOPaxX KUCIOT UCHOJIb3yIOT HHTHOUTO-
pbl. CKOPOCTH KOPPO3UH U3JENNs B IPUCYTCTBHU MHTUOuTOpa — . Omnpenenure
koddummeHT Topmoxenus kopposun K wu crenens 3anmuthl Z. CocTaBbTE dJIEK-
TPOHHBIC YPABHEHUS KATOJHOTO U aHOJIHOT'O MPOIIECCOB KOPPO3UM U3JICIUS B KUC-

note. KakoB cocTaB npoAyKTOB KOppo3uu?

Ne zagaun | Meramn uzge- | Ilpumecs Jo ] OtBeTn
st A

121 Fe Sb 1,25 0,36 3,5, 711,2%

122 Fe Ni 1,05 0,13 8,0; 87,6%

123 Cd Sn 0,45 0,14 3,2, 68,9%

124 Zn Cu 2,50 0,96 2,6, 61,6%
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125 Cu Ag 1,15 0,23 5,0; 80,0%
126 Zn Sn 4,10 1,11 3,7, 712,9%
127 Fe Cu 1,25 0,16 7,8; 88,0%
128 Fe Pb 1,20 0,40 3,0; 66,7%
129 Pb Sb 0,60 0,15 4,0; 75,0%
130 Fe W 1,10 0,14 7,9, 87,3%
131 Fe Cd 1,20 0,18 6,7, 85,0%
132 Fe Co 1,30 0,21 6,2; 83,8%
133 Cr Co 1,00 0,17 5,9; 83,0%
134 Fe Mo 1,09 0,125 |8,7;88,5%
135 Fe Bi 1,45 0,195 |7,4,86,6%
136 Mn Zn 1,50 0,20 7,9; 86,7%
137 Mn Fe 1,70 0,29 5,9; 82,9%
138 Fe Au 1,90 0,31 6,1, 83,7%
139 Cd Pb 2,30 1,13 2,0; 50,9%
140 Zn Cd 1,80 0,28 6,4; 84,4%

Chnucok JUTEPATYPhbI, peKOMeHHyeMblﬁ K HCIIOJIB30BaHHUIO 110 HaHHOﬁ TEME

IlepeyeHb OCHOBHOW W /IONOJIHMTEJIbHOM JMTEPaTypbl, HEOOXOAMMOM /JJIsI OCBOCHUS MU C-
IUITHHEI
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. Jlazytkuna, O. P. Xumuueckoe cONpoTUBICHUE U 3alllUTa OT KOPPO3HHU : yueOHOe mocooue /
O.P. Jlazytkuna ; MunucrepctBo oOpa3oBanust U Hayku Poccuiickoit denepanuu ; Ypanbckuit
benepanbHbIil yHUBepcuTeT UM. niepBoro IIpesunenta Poccuu b. H. Ensuuna. - EkarepunOypr :
W3narensctBo  Ypansckoro yHuBepcutera, 2014. - 141 c¢. : wm, Tabm, cxem. -
http://biblioclub.ru/. - Bubnuorp. B xH. - ISBN 978-5-7996-1157-6.

2. Koppo3us u 3ammra MeTauioB [ DJIEKTPOHHBIN pecypc] : yueOHo-MeToauyeckoe nocooue / O.
B. Apocnasuesa, T. H. Ocranuna, B. M. Pynoii, . b. Mypamosa ; nog pexn. A. b. lapunuesa.
— DIIeKTPOH. TEKCTOBbIE JJaHHble. — ExaTepunOypr : Ypanbckuil (penepanbHblii yHUBEPCUTET,
9bC ACB, 2015. — 92 c¢. — 978-5-7996-1415-7. — Pexum nocrtyma:
http://www.iprbookshop.ru/65937.html

IlepeyeHb 10M0THUTEIBHOM JTUTEPATYPbI

1. CemenoBa, 1.B. Koppo3us u 3amuta ot kopposuu : yuednoe nocooue / M. B. Cemenona, I
M.®nopuanosuy, A. B.Xopommnos ; nox pexn. M. B. Cemenosoii. - M. : ®DUSMATIINT, 2002. -
336 c. - bubawmorp.: c. 18,65,175,257,308. - IIpeam. yka3s.: ¢. 314. - ISBN 5-9221-0246-X

2. Bacunbe, B.JO. Koppo3noHHasi CTOMKOCTh U 3aIIUTa OT KOPPO3UH METATUYECKUX, TOPOLI-
KOBBIX U KOMIIO3ULIMOHHBIX MaTepHalioB DJIEKTPOHHBIN pecypc : yueOHoe mocobue / FO.A. Ily-
ctoB / B.IO. Bacunbes. - Koppo3noHHas CTOWKOCTb U 3alllUTa OT KOPPO3UH METATUYECKUX, M0~

POIITKOBBIX U KOMITO3HIIMOHHBIX Matepuaiio,2019-09-01. - Mocksa : MU3narensckuii Jlom MU-
CuC, 2005. - 130 c.

Ilepedyenn pecypcoB HH(pOPMALIMOHHO-TEJIEKOMMYHHKAMOHHOI ceTn « MHTEepHeT», HE0O-
XOAMMBIX /ISl OCBOCHHS JMCUUILIUHBI
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1. http://window.edu.ru/ — Exunoe okHO 10CTyma K 00pa30BaTeIbHBIM PECypPCaM.

2. www.biblioclub.ru — Dnekrponno-6ubnHoTEYHass cucTeMa «YHHUBEPCUTETCKass OMOIHOTEKA
OHJIANH.

3. catalog.ncstu.ru — Dnextponnsiii karanor ¢poiauant CKOY

4. www.library.stavsu.ru — DnexkTpoHHas OHOJIHOTEKa M DIICKTPOHHBIN KaTalor HaydHOW Ouo-
muoteku CKOY
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