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1. ean 1 32124 AU CHUTITTHHBI

Heuab AucHMNIMHBI - GOPMHUPOBAHUE Y CTYIACHTOB MPEJCTABICHHUS O HAyUYHBIX OCHOBAaX
nporiecca KOppO3uH METAIJIOB, BUIaX KOPPO3HMH U CIIOCO0AX 3aIIUTHI OT HEE.
3agaum AMCHUILIMHBI:

) U3yUYUTh (PU3UKO — XMMUYECKHI MEXaHU3M KOPPO3UOHHBIX IPOLIECCOB;

OCBOCHHME OCHOBHBIX NPHUHIIMIIOB arpecCUBHOIO BO3JEHCTBUS PA3JIMYHBIX Cpel Ha
METaJUIbl U METAJNINYECKUE KOHCTPYKLIUY;

) NPaKTUYECKOE O3HAKOMJICHHE C BHJAMHU KOJUYECTBEHHOH OLIGHKH CKOpPOCTH
KOPPO3UH H CITOCOOaMU 3aIUTHl METAJIIOB;

) pa3BUTHE HAaBBIKOB pabOTHI ¢ y4eOHOH M CIIPaBOYHOM JHUTEpaTypoid st 0000IIeH s
¥ 00BSCHEHHS YKCIICPUMEHTAIBHBIX PE3yJIbTaTOB.

(dbopMHIpOBaHKE TIPEACTABICHUH Y CTY/ICHTOB:
) 0 Hay4yHBIX OCHOBAxX Ipoliecca KOPpPO3UN METAIIIIOB
00 3KO0JIOrMYECKOM acleKTe NPOLeCCOB KOPPO3HH.
dbopmMHpoBaHUE 3HAHUN Y CTYJICHTOB:
00 OCHOBaxX TEOpPUU KOPPO3UOHHBIX THPOLIECCOB B Ta30BBIX U KHUIKHUX
JIEKTPOIPOBOIAIINX Cpeslax;

) 00 OOmHMX CBEICHHUSIX O COCTOSIHUM W HM3MEHEHHWH CBOWCTB KOHCTPYKLIHMOHHBIX
MaTepHaJIOB O] BIUSHUEM TEXHOTEHHBIX U aHTPOMOTEHHBIX (PaKTOPOB;

) 00 OCHOBHBIX HMCTOYHUKAX KOPPO3MOHHOTO BO3JEHCTBHS Ha KOHCTPYKIIHOHHBIE
MaTepuaibl B TPOU3BOJICTBEHHON JIEATEIIFHOCTH, WX KA4YeCTBEHHBIE M KOJIMYECTBEHHBIC
XapaKTEePUCTUKH, METOJbl M CIOCOOBI IPOTHO3UPOBAHMSA HAAECKHOCTH OOOPYAOBaHUS M
HOCJIEICTBUM KOPPO3MOHHOTO BO3/IEHCTBHS;

) 0 KOHIIETILIMU KOMIUIEKCHOTO 00eCreueH s 3allluThl MaTepHUajIoB OT KOPPO3UH;

(bopMHpOBaHUE Y CTYACHTOB YMEHUH:

) KJIaccu(UIpoBaTh KOPPO3HOHHBIE MTPOLIECCHI;

OLICHUTHh XapakTep BIHMSIHUS OKpYXKAIOMIeW WIM TPOM3BOJACTBEHHOW Cpeasl Ha
3aKOHOMEPHOCTH TeUEHHsI KOPPO3UOHHBIX MTPOIECCOB;

) NPUMEHSTH TEOPETUICCKHIE 3HAHUS K PEIICHHUIO MMPAKTHUECKUX U HCCIIEIOBATEIBCKIX
3ajad.

2. MecTO0 AUMCHMILVIMHBI B CTPYKType o00pa3oBaTeJbHOM NpPOrpamMMbl 10
HanpasjeHnio noarorosku 21.03.01 Hegrerazosoe gesio

JlucuunianHa OTHOCUTCA K BapUaTUBHOM YacTH mporpaMmmbl OakanaBpuarta bioka 1. u
SBIIICTCSl JUCIMIUTAHOW 1O BBIOOpY. DddexTrBHOEC H3y4YeHHE MUCIUIUIMHBI TPEIIojiaraet
Hajnmure 0a30BbIX 3HAHUN MO AUCHHUIUIMHAM «VIccienoBaHne BENIECTBEHHOTO COCTaBa TOPHBIX
nopoay, «Maremaruke», «Dusuke», «MHorodasHble gUCTIEPCHBIE CHUCTEMBI», «O0mas
reoJsiorusi», «I eonorus HedTerazocoaepKaIIUX IIACTOBY | JIp.

Kypc noctpoen Ha 0cHOBE COBpEMEHHBIX TPeOOBaHUH K YPOBHIO MOATOTOBKH OaKaIaBpOB
U HampaBieH Ha (GOPMUPOBAHUE CIICLUATNCTa BBICOKOTO MPO(ECCHOHAIBHOTO YPOBHS,
CIIOCOOHOTO CTaBUTh U PEIIATh HAYYHbBIC 33729, KBATH(PUIIMPOBAHHO M KOMIIETEHTHO OLIEHUBATh
NPaBWILHOCTh PEIICHUH 10 BBIOOPY: BHJA KOPPO3HMOHHOTO IMPOIIECCa, BIUSHUS HA HETO
OKPY’KaIOIIEH CpejIbl, KOMILIEKCa MEp M0 00ECIIeUEHHIO 3aIIUThl MaTepraia OT KOPPO3HH.



3HaHus, NONy4YeHHble NpU H3ydeHuH «Teopuss M MeTOAbl 3alIUTHl OT KOPPO3UHU
He(TerazoBbIX 0OBEKTOB» MOMOTYT B OCBOGHHHM TAaKHX TUCIHMIUIMH, Kak «COOp M MOATrOTOBKa
CKBOXHHHOW TPOAYKIMHA Ha MpOMbICHax», «TexHomoruss TpyOONpPOBOJHOTO TpPaHCIOPTA
YTJIEBOJIOPOAOBY, «TEeKyIuii M KamuTaJIbHBIA PEMOHT CKBaxuH», «OOCIyXHUBaHHE OOBEKTOB
MOPCKHUX He(TEra30BbIX MECTOPOKICHUI» U JIP.

3HaHMsI, MOTYYSHHbIE MIPU MU3yUYEHUU KOPPO3UHU U 3alllUTE OT KOPPO3HUH, 00ECIIeUnBaIOT
HAyYHOE TMOHWMAHUE OCHOBHBIX BHJOB (PH3UKO-XMMHUYECKHX IMPOIIECCOB, JEKAIIMX B OCHOBE
MeXaHHU3Ma KOPPO3HUU U TIPU PEIIEHUH MOCTaBICHHBIX MPO(ecCHOHANBHBIX 3aa4.

3. ®opMupyeMble KOMIETEHIIHH U HHAUKATOPBI UX JOCTUKEHHS MO AUCHUILIMHE
Koapl Conep:xxanue Koa 1 HauMeHOBaHNE MHAMKATOPA T0CTHKEHUS
KOMIIETeHIIMH KOMIIeTEeHIMH KOMIIETEeHIIHH
IIKC-6 Cnoco6en onenuBath | [TIKC-6.1 IlpumensieT 3HaHUS METOZIOB OIIEHKH pHCKa
PUCKH W ONPCHCIATh |  Mep 1O OOECIEUCHHUIO JKOJOTHYECKOH U
MEpBI 0 | rexHONMOrMUECKOIH 0€30IacCHOCTH  NIPOLIECCOB
00€eCIIeuYeHHIO
. He(Tera3oBoro MPOU3BOACTBA, a TakKe 3HAHHE
9KOJIOTHYECKOM n 5 N
TeXHONOrHYECKOi COBPEMEHHBIX YHEProcOePEraronx TEXHOIOTUN
6e30MACHOCTH [TKC-6.2 YmeeT aHanu3upoBaTh U OIIEHUBATH PUCKHU
IIPOLIECCOB u OTIPENIETISATh MepBbI o obecrieueHnIo
He(TerazoBoro 9KOJIOTUYECKOW W TEXHOJOTHUYECKOW Oe30MacHOCTH
IIPOU3BOICTEA, IIPOLIECCOB HE(PTEra30BOro MPOU3BOJCTBA, PEATU3YS
peannsys  HPUHIHIIET TIPUHITUTIBI paIMoHaIBHOTO HCIIOIL30BaHUSA
PallMOHANLHOTO IPUPOIHBEIX PECYPCOB MU 3alllUTBHI OKPY’KaIoIIEh
HCIIOIL30BaHUs pHIp peeyp Py
MIPUPOJIHBIX PECypCOB Cpe/bl
" 3AIIUTHI [MIKC-6.3 Bmanmeer cmocoOHOCThIO KOOPAHMHHUPOBATH
OKPYKAIOIICH Cpe/bl paboTsl KOJIEKTHBA o MPEA0TBPAIIEHUIO
YPE3BBIYANHBIX U aBAPUMHBIX CUTyalUW, peanusys
TIPUHITATIBI panroOHAIBHOTO HCIIOIL30BaHUA
MPUPOJHBIX PECYpCOB M 3alIUTHl OKPYKAIOLIEH
CpeInl

4. CTpyKTypa M coJep:KaHue TUCHHUIINHBI
4.1 CTpyKTypa IUCHHUILIHHBI

OO61as TpyJ0€MKOCTh JUCIUILTUHBI COCTABIISIET 2 3a4ETHBIX €IUHUI, 72 aKaJeMHUYEeCKHX

yaca.
Bun pa6otsl Tpyno€MKOCTb, akaj. 4acoB
ceMecTp BCETO

O0mas TpyaA0eMKOCTh 8 72

KonTakTHasi padora: 8 40

JIeK1IMOHHBIC 3aHATHS 8 12

[TpakTHueckue padoThl 8 24

KonTakTHas paboTa B mepuoj T€OpPEeTUYECKOr0 00yUeHHUS 8 4

(KontTO)
CamocrosiTesibHasi padora; 8 32




CaMOIOATOTOBKA (ITPOpaboTKa U MOBTOPEHHUE JICKITHOHHOTO
Marepuaia i Mateprajia yueOHUKOB U YYEOHBIX TTOCOOHH,
I'OCToB u ap.)

MOJATOTOBKA K MPAKTHYECCKUM 3aHITHAIM 8
TOJTOTOBKA K MPOMEKYTOUYHOU aTTeCTAIIUH 8
MOATOTOBKA K 3a4ETY 8

UTOro

72

4.2 PacnipegesieHre BUAOB PadoThl M X TPYAO0EMKOCTH I10 pa3fesaM JMCIHIIIHHbI

Buapr yaeOHoit
paboThl (B yacax)
KOHTaKTHas b
[a]
N % 2 % | DOpMBI TEKYIIETO KOHTPOJIS
. /;1 Pazpen pucummmsbl/Temsl | € | < | 2 { o E yCIeBaeMOCTH,
S| | &1 &E | 8| mnpomexyrouHoi arrecranuu
5| E41 E| S
S| 81| ¢
o <
= @)
bnun-onpoc. Kpyrisiii cro:.
1 Brenenue B qucuumuinHy. | 8 2 4 t-orip Py
Pabota ¢ o6opyaoBaHHEM
) XuMuueckasi Kopposust 8 > | 4 6 biun-onpoc. Kpyrasiii cros.
METaJLIOB Pabota c o6opyaoBanuem
3 ONEKTPOXUMHYECKas 8 2| 4 6 baun-onpoc. Kpyruslii crou.
KOPPO3Hsi METAJJIOB Pabota c o6opyaoBanuem
8 6 biuu-onpoc. Kpyrisliit crod.
4 Bubl kopposun 2 |1 4] 4 H-otip Py
PabGora ¢ o6opymoBaHneM
8 4 bnuu-onpoc. Curyauus-
Mepsl 60pb0BI € H-onp yat
5 - 2 | 4 ynpaxkaenue. Pabora ¢
KOPpO3HUEH METAIIOB
000pYIOBAHHEM.
8 4 bimu-onpoc. Curyauus-
Metoasl KOPpO3MOHHBIX H-otp yat
6 . 2 | 4 ynpaxHeHue. Pabora ¢
UCCIIeIOBaHHM
000pyIOBAHHEM.
dopma UTOroBOI 8 .
3ader B yCTHOM opme
aTTecTaluu
HNTOI'O: 12 124 4 |32

4.3 Conepxxanue pa3ae/ioB AUCHUNIIHHBI

1. BBeagenue B UCHHUILUINHY

Omnpenenenre TepMUHA «KOPPO3UsI METAJIOBY. 3HAU€HNE KOPPO3UH U 3alUThl METAIIOB
JUISL HAPOJHOTO XO3sIMCTBA U KOJIOTHH. 3a7auu ¥ Hay4Hble OCHOBBI Kypca. Posib TepMoauHaMuKku
¥ KUHETUKU B YYEHUH O KOPPO3UH U 3amuTe MetaioB. Kimaccudukariyst Koppo3MOHHBIX BEIIECTB.

2. Xumu4eckasi KOppo3usi MeTAJJIOB

TepMoauHaMuKa XUMHUYECKOM Koppo3uu meTtawioB. Ilnenkn Ha mertamnax. Kunermka
XUMUYECKON KOppo3uu MeTaioB. OKUCIEHHE CIUIaBOB. Teopus KapOCTOMKOTO JIETUPOBAHMSL.
BrusiHue BHENIHUX U BHYTPEHHUX (DAKTOPOB HA XUMUYECKYIO KOPPO3HIO METAIOB. X UMUYECKas

KOppoO3uda METAJIJIOB B X KUAKUX CpCaax.




3. DIeKTPOXUMHYECKasi KOPPO3Hs MeTa/NIOB

MexaHu3M 3JIEKTPOXUMHUYECKOM KOppo3uu MeTauioB. Ilomspusanus SI€KTPOAHBIX
IPOLECCOB. AHOJHBIM IpoLecc 3JIEKTPOXUMHUECKONH Koppo3uu MerawioB. Koppo3noHHbIe
MPOLECCHl C KHUCIOPOAHOW nenosisapuzanueii. Koppo3moHHbIE NpoLECChl € BOAOPOAHOMN
nenonsipuzanuend. Pacder 3NeKTpOXMMHUYECKOTO KOPPO3HMOHHOro mporecca. I[laccuBHOCTH
MeTauioB. BHyTpeHHue (pakToOphl AIEKTPOXUMUYECKONH KOPPO3UH METAIOB. BHemHne GakTopsl
3JEKTPOXUMHUYECKOW KOPPO3UU METAILIOB.

4. Buabl koppo3un

Atmoctepnas koppo3us MetaiioB. [logzemHast koppo3ust MetamioB. Mopckasi Koppo3us
MeTtaiioB. Koppo3uss MeTasioB B pacIUIaBICHHBIX CoOJsX. HekoTropble BHIBI MECTHOMU
MEKTPOXUMUYECKON KOppo3uum MeTauioB M ciuiaBoB. IlleneBas kopposusa. Todeunas
(MUTTHUHTOBAs) KOPPO3Usl. MEXKpUCTAIITUTHASL KOPPO3HSL.

5. Mepbl 60pb0OBI ¢ KOPppO3HEH METAJLIIOB

Mepsl  BO3ACHCTBHS Ha METaUl. 3aluTa METAVIOB HMHTHOMTOpAMH KOPPO3UH.
DIEKTPOXUMHUYECKas 3allUTa METAIMYECKUX U3Jeauil. Mepbl BO3IEHCTBHS HA KOPPO3UOHHYIO
cpeay. Mepbl BO3IEHCTBHS HA KOHCTPYKIIUIO.

6. MeToabI KOPPO3HOHHBIX MCCJIEI0BAHUH

OOm1ast XxapakTepUCTHKAa METOIOB KOPPO3HOHHBIX HccienoBaHud. Llenb KOppo3nOHHBIX
uccnenoBanuii. Kimaccudukayst MeTo10B KOpPpO3HMOHHBIX UccienoBanmii. [lokazarenu koppo3un
MeTayioB. JlecaTnOanbHas IIKala KOPPO3MOHHOW CTOMKOCTH MeTauioB. CpaBHHUTEIHHOCTH
KOPPO3UOHHBIX UCCIIEIOBaHUM.

4.4 Tembl 4 IUVIAHBI JIA00OPATOPHBIX 3AHATHI

JlaGoparopHnasi padora Ne 1:

Pemenue 3axa4 no reme « TepMoguHAMHKa KOPPO3UN»

3aganus:

1. Paccunraiite AH 93 xuMuueckoit peakimu Na,O(T) + H,0(x) — 2NaOH(T)

0 3HAYEHHUSM CTaHAAPTHBIX TEIJIOT 00pa30BaHMs BEIIECTB (.). YKaxuTe THI peaKu
(9K30- WM SHIOTEPMHUYECKAs).

2. Ormpenenute, KaKk HW3MEHSETCS DOHTPONUS TPH MPOTCKAHHUH XUMHUYECKOTO
npouecca Na,O(t) + H,O(k) — 2NaOH(1).

3. Paccunraiite BenanHy ASog TS mporecca
Na,O(t1) + H;O(x) — 2NaOH(T), ucnosb3ys 3HaYeHHUS CTaHAAPTHBIX SJHTPOIHUI BEIIECTB .

4. Paccuuraiite W3MEHEHHE SHEPTrUuu I'nb6ca (AG®,9g) st IpoIIECCa
Na,O(t) + H,O(x) — 2NaOH(T) no 3HaueHusIM CTaHOApTHBIX 3Hepruil ['mbOca obOpazoBaHHS
BelIecTB. BO3MOXKHO JIM CaMONIPOHU3BOJIEHOE MPOTEKAHUE PEAKIUH MPU CTAHIAPTHBIX YCIOBHSIX
u 298K ?

5. Omnpenenute, BO3MOKHO 11 npu~ 95°C  caMOIIPOM3BOJIBHOE  IPOTEKaHUE
nporecca Na,O(t) + HO(x) — 2NaOH(1). OtBeT obocHyiiTe, paccuuTan BEJIMYUHY
u3MeHeHus sHeprun ['nb0ca npu gaHHOI TeMiieparype.

6. CocTtaBpTe TEPMOXUMHUYECKOE YypaBHEHHE peakuuu B3aumojeiictBus Na,O(T) u
H,0(x), ecnmu mpu a3ToM ob6paszyercs 1 moas NaOH(T). B oTBeTe npuBeanTe KOTUYECTBO TEILIOTHI,
yKa3aHHOE B TEPMOXUMHUYECKOM YPaBHECHUHU.

3anmanue s goMarraei padboTsl: [ToAroToBKa Mpe3eHTAIHIA 10 TeMaM:

1. [Tpobiiema koppo3uu


http://www.chem-astu.ru/chair/study/genchem/move.php?term=klpPoo07884dEErawqqQQytrdikii569uyrioo

. TepmoauHaMuKka 1 KHHETUKA KOPPO3UHU

. Knaccugukanus kopposun

. [Tokazarenu koppo3uun

. AZicopO1us OKHCIIUTENIEH Ha MeTaJIax

. O6pazoBaHue IUIEHKH MPOyKTOB KOPPO3UU
. Kinaccuduxkanus rmieHok no ToiHe

0 3 ON Ui W IN

. YCII0BHE CIUTONIHOCTH IJIEHOK Ha METasliax

9. MaccornepeHoC U 3JIEKTPOIPOBOJHOCTD B IUICHKAX MPOJIYKTOB KOPPO3UH.
[Tpe3eHTaruu JOKHBI OBITH TOTOBBI K CIICAYIONICH JTab0opaTopHOii paboTe
Obcyarcoenue 00KIA008.

JlabopaTopnasi padora (B ¢opme ceMruHapa u pelieHus 3agay) Ne 2:
BBenenue B AMCUHUIIUHY.

Bomnpocsr qyist o6cyxneHus:

. [Ipobnema koppo3uu

. TepMoaMHaMUKa U KUHETHKA KOPPO3UHU

. Knaccuguxkanus xopposuu

. Ilokaszarenu koppo3uu

. AcopOuus OKMCIUTENEeH Ha MeTaIax

. O6pa3oBaHue IUIEHKH MIPOYKTOB KOPPO3UU

. Knaccudukanus mieHok 1mo ToamHe

00 NN L AW~

. YcIiioBuUe CIUIOIIHOCTH MJICHOK Ha MeTajjiax

9. MaccormepeHoc U 3JeKTPOIPOBOAHOCTD B IUIEHKAaX MPOAYKTOB KOPPO3HUHU.

3amanue AN caMOCTOSATENbHOM paboThl: Pemienne 3amad Ha TeMy «XHUMHYECKas
TepMoauHaMuKa. KuHeTnka Koppo3um»

JlabopaTopnasi paGora Ne 3:

Pemienune 3a1ay Ha TeMy «DJIeKTPOXHMHUYECKHE TMPoOUECcChl B TIeTePOreHHbIX
cucremax. 'ajibBaHHMYeCKHE JIEMEHTHI»

3anagus:

1. Berunciure 3/1C u onpenenute HampaBiI€HHWE TOKA BO BHEIIHEW LIEMU TaHHOTO
rajbBaHUYCCKOTO DJIEMCHTA:

Fe | FeSO4 || AgNO3 | Ag, yuuThIBas, 4YTO KOHIEHTpauus wuoHOB Fe** u Ag'
cootBeTcTBeHHO paBHa 0,1monb/m u 0,01Monb/m.

VYkazaHus 10 BBIOJHESHUIO 3aTaHUS:

Hcnonws3oBaTh anropurM:

A) CocTtapisieM cxeMy rajlbBAHHYECKOTO SJIEMEHTA M YKa3bIBAEM KOHIICHTPAIIMIO HOHOB B
pacTBopax 3JIEKTPOJIUTOB.

b) [Tonw3ysice ypaBHenueM HepHcTa, BhIUnCIIsieM 3HAYCHHS DJICKTPOIHBIX TOTCHITHATIOB

B) VkaspiBaem HampaBiieHUE ABUKEHUS 3JCKTPOHOB BO BHEUTHEH IICMH, YYUTHIBAs, YTO
ANEKTPOHBI ABMXKYTCS OT aHOJA K KaTOLy

I') CocraBnsieM 31I€KTPOHHBIE YPaBHEHHS IMPOILIECCOB, MPOTEKAIONIMX Ha JJIEKTPOJaX,
YUHUTBIBASI, YTO HA aHOJIE MPOUCXOAUT OKHCIIEHUE aTOMOB KeJie3a, a Ha KaT0/i€ — BOCCTAHOBIICHUE
HMOHOB cepedpa

J1) 3anucbiBaeM MOJIEKYJIIPHOE YPABHEHHE OKUCIUTEIHbHO-BOCCTAHOBUTEILHOM PEAKIINH,
JIeKAaIIe B OCHOBE PaOOTHI TaIbBAHMYECKOTO DJIEMEHTA



E)

Ne)

10.

11

12.

13

14.
15.
16.
17.
18.
19.

PaccunteiBaem 3/1C ranbBaHUYECKOTO JIEMEHTA
Byner nu marauii B3auMo1eiCTBOBAThH C PACTBOPOM CYJIb(aTa HUKEIIS.
3ananue 1 gomaiiHen padotsl: [loaroroBka npeseHTanuii No TeMam:

. XMMHYECKUI MEXaHU3M KOPPO3UHU U OKUCIIEHUS METAJIOB
. TepMonHaMuKa XUMUYECKON KOPPO3UU METAIIIIOB

. Kunetnka XxuMu4eckon KOppo3uu

. [lepBuuHas cragusi OKUCIECHUS METAJIOB

. Poct nmopucroii mieHku

. TOHKUE TIIIeHKU

. ToncTele nieHKU

. MHOTrOCJ10MHBIE TOJICTHIE IJIEHKU

JIByxcnoliHbie 0JHO(ha3HbIE TUIEHKU

Hamnpsbkenus B 3aIIUTHBIX TUICHKAX M pa3pylICHUE ITHX TJICHOK
. OKucneHue CrjiaBoB

JIBOIHBIE OKCH/IBI B METAJLIAX

. BHyTpeHHee okuciaeHue criaBoB

OkuclieHne TUCIepCHOYIPOYHEHHBIX CIJIABOB

Teopus KapoCTOMKOTO JIETUPOBAHUS

Teopus ymenbIeHust 1e(h)eKTHOCTH 00pa3yIOMIEHCS OKATUHBI
Teopust 00pa3oBaHUS BEICOKO3AIUTHBIX JBOWHBIX OKCHIOB
Teopust 06pa3oBaHus 3aIIUTHOTO OKCUA JIETUPYIOIIETO 3JIEMEHTa
JKapocToiikoe nerupoBaHye TyrollaBKux METAJIJIOB

JlaGoparopnas padora (B popme cemunapa) Ne 4:
XuMHn4yecKasi KOppo3usi MeTANIOB
Bompocsr 11t 06Ccyx)aeHus:

0 NN Nk W~

\O

13

14.

15

. XMMHUUYECKUN MEXAaHU3M KOPPO3UU U OKUCIICHUS METAJIOB
. TepMonHaMuKa XUMUYECKOW KOPPO3UU METAIIIIOB

. Kunetnka XxuMu4eckon KOppo3uu

. [lepBuuHas cragust OKACIECHUS METAJIIOB

. Poct nopucroii mieHku

. ToHKHE TIIIEHKH

. ToncTeie IeHKH

. MHOrOC101HbI€ TOJICTHIE IUICHKU

. JAByxcroiiHble 0JHO(a3HbIE TUIEHKU

10.
1.
12.

Hanpsbkenus B 3alIUTHBIX TUICHKAX U pa3pyIlICHUE 3TUX TJICHOK
OkwuclieHne CIIJIaBOB

JIBOWiHBIE OKCUBI B METAIIIIAX

. BHyTpeHHee okucnaeHue criaBoB

OxkuciieHne TUCIIEpCHOYIIPOYHEHHBIX CIJIABOB

. Teopus kapoCTONKOro JIErHpOBaHUS
16.
17.
18.
19.

Teopust ymenblenust 1e()eKTHOCTH 00pa3yIOLIECs OKaTUHBI
Teopust 06pa3oBaHUs BRICOKO3AIIUTHBIX JBOWHBIX OKCHIOB
Teopust 06pa3oBaHMs 3aIIUTHOTO OKCH/IA JIETHPYIOLIETO SJIEMEHTa
2Kapocrolikoe JIerupOBaHHUE TYTOIJIABKUX METAJJIOB



JlabopaTopnasi padora Ne S:

Pemienne 3amau Ha TeMy «JileKTpoXxuMu4yeckass koppo3usi. Kuciaopoanas
aenosspusauus. Boropoanas aenojasipusanus)

3amanus:

1. AOMUHUN HaXOAWTCS B KOHTAKTE ¢ IMMHKOM. Kakoil W3 3TUX MeTalioB OyaeT
OKHCJISITBCA, €CJIA ATa Mapa MOMaIeT B KUCIYIO CPEeAy, HAIPUMED, B CPEAY COJSHOU KUCTOTHI?

2. N3penue u3 Meau C OJIOBSIHHBIM TMOKPBITUEM HAXOJIMUTCS BO BIIA)KHOM BO3JyXe€.
Kakoii u3 metannoB OyaeT KoppoArUpoOBaTh IPU HAPYIIEHUH IEIOCTHOCTH MOKpPBITHSA? K Kakomy
TUITY TIOKPBITUNA OTHOCHUTCS B 3TOM CJIy4yae 0JIOBO?

VkazaHus 10 BBINOIHEHUIO 3aganuii 1,2:

Hcnonws3oBaTh anropurM:

1) OrnpenensieM xapakTep Cpeabl

2) CocTaBuM cxeMy KOPpO3MOHHOM rajibBaHONapbl/ ralbBaHUUYECKOIO AJIEMEHTA

3) VYKakeM OKUCITUTEIIb.

4) Onpenenum, Kakoi U3 METAJJIOB OyIeT SBISATHCS aHOAOM, a Kakoi — katogom. Jliis
3TOTO CPaBHUM 3HAUYEHHUS CTAHAAPTHBIX SJEKTPOIHBIX MOTEHIIHATIOB

5) VKaxkeM HampaBi€HUE [JBUKEHHUS DJIEKTPOHOB, YUWUTHIBAs, YTO 3JIEKTPOHBI
JBUKYTCSL OT aHOJa K KaTOJy, a OT KaT0/1a — K OKUCIUTENII0 OKPYIKAIOIIEH Cpe/ibl

6) 3anuiieM 3JeKTPOHHBIE YPaBHEHUS MPOLIECCOB, MPOTEKAIOUIUX HA 3JIEKTPOJIax, U
COCTaBUM CyMMapHO€ ypaBHEHHUE:

7) CoctaBUM  MOJEKYJISIPHOEC  ypaBHEHHE  OKHCIHUTEIbHO-BOCCTAHOBUTEIHHOM
peaKIu, MPOTEKAIOIICH MPU KOPPO3IUH

8) 3annceIBaEM BBIBOI

3. Mennas getans paspyimaercs B atMochepe kucnopoaa npu temmnepatype 2000C.

B uem 3akmrouaercs mpu4rHAa 3TOTO SIBJICHUS?
VYkazaHus 10 BBIIIOJIHEHUIO 33JJaHUA 3:
Hcnons30BaTh anropuTM:
1) OrnpezensieM xapakTep Cpeibl
3anuiieM ypaBHEHHE MPOIlecca, MPOTEKAIOIIETO IPU XUMUYECKOW KOPPO3UH
3anuceIBaEM BBIBO/I
3amanue s goMamrHen padbotel: [loaroroBka mpe3eHTanui 1mo TemMam:
. [loBepxHOCTHOE JIETUPOBAHKE
. BiusiHue BHEMIHUX ¥ BHYTPEHHUX (PAKTOPOB HA XUMUYECKYIO KOPPO3UIO METAIIIOB
. Temmiepatypa
. CocTaB ra3oBoii cpefsl
. JlaBneHnue razon
. BeicokoTeMmiepaTypHas maccuBanus
. CKOpOCTh IBMIKEHHE Ta30BOM CPEIIbI
. Pexxum Harpesa

O 00 1 N i B W N — B W
DN

. Cocras cruiaBa

10. CtpykTypa Merasmia

11. lepopmanus meramia

12. Xapaktep 00paboTKH MOBEPXHOCTH METaJlIa

13. 3amura oT ra3oBoil KOppo3uu

14. Xumnueckasi KOppo3us METAJJIOB B JKUIKUX Cpeaax
15. Koppo3usi METAJJIOB B HEAJIEKTPOJIUTAX



16. PazpyiieHre METamioB B )KMIKOMETAIIIMYECKUX TEINIOHOCUTEIAX
17. B3aumopeicTBHE TBEPABIX METAIIOB C IPUMECSIMU B KUIKOM METajlIe
18. KaBUTaIIlMOHHO-3PO3MOHHOE B3aUMOJIEHCTBUE )KUIKUX METAIIIOB

JlabopaTopnasi padora (B ¢gopme cemunapa) Ne 6:
XuMHYeCKasi KOPPO3Usl METALIOB

Bompocs! 11t o6cyxaeHus:

. [ToBepxHOCTHOE IETUPOBAHKE

. BiusiHue BHENIHUX ¥ BHYTPEHHUX (PAKTOPOB HA XUMUYECKYIO KOPPO3UIO METAIIIOB
. Temniepatypa

. CocTas ra3oBoi cpefsl

. JlaBneHue razon

. BeicokoreMnieparypHas naccuBanus

. CKOpOCTb JBH>KEHHUE Ta30BOM Cpeibl

. Pexkum Harpesa

. CocraB cmiaBa

10. Ctpykrypa MeTania
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11. lepopmanus merasmia

12. Xapaktep 00paboOTKH MOBEPXHOCTH METaslIa

13. 3amura oT ra3oBoil KOppo3uu

14. Xumnueckasi KOppo3us METaJIOB B KUJKUX cpeaax

15. Koppo3usi METAJIJIOB B HEAJIEKTPOJIUTAX

16. Pa3pymienue MeTamioB B )KUJKOMETAJUIMUYECKUX TETNIOHOCUTEIISAX

17. BzaumozelcTBHE TBEPABIX METAJIOB C MPUMECSIMH B JKUIKOM METajlIe
18. KaBUTalIMOHHO-3PO3MOHHOE B3aUMOJIEHCTBUE )KUJKUX METAIUIOB

JlabopaTopnasi pabora Ne 7:
Pemenne 3an1a4 Ha TeMy «QJIEKTPOJIN3 IPH KOPPO3UM»

3aganus:
I. CocTaBUTh CXE€MY JIEKTPOJIN3a HUTPATa CBUHIIA C YTOJIBHBIMH 3JIEKTPOJAAMMU.
2. PactBop conmepxxut nonsl Fe2+, Ag+, Bi3+, u Pb2+ oguHakoBOl KOHIIEHTPAIIUH.

B kakoil mocienoBaTeNbHOCTH OyAyT pa3psyKaTbCsl 3TH KATHOHBI TMPH DIEKTPOJIN3E, €Cld
HaNpsOKEHUE TOCTAaTOYHO IS BhIIETICHHs TI000ro MeTasia?

3. Hamucate ypaBHeHUsI peakiuii, MpOTEKAIOIINX Ha AJIEKTPOAAX MPU DICKTPOITH3E
BOJIHOTO PacTBOPA XJIOPUJIA HUKENS C HUKEJICBBIM aHOJIOM.

VKa3aHus [0 BBIIIOJIHCHUIO 3adaHui 1,2:

Hcnons3oBate anropurM:

1) Ompenenum  cocTtaB  dJeKTponuTa. Jlmsi  3TOro  3ammimeM  ypaBHEHHE
INEKTPOIIUTUYECKON JUCCOLUAIUU COTH

2) CocraBisieM YCJIOBHYIO CXEMY OJJIEKTpOJIM3a, Ha KOTOpPOHl TOKa3bIBaeM
pacnpezieieHue HOHOB B POCTPAHCTBE U OPUEHTAIINIO MOJISPHBIX MOJIEKYJ BOJbI Y TOBEPXHOCTHU
JNEKTPOOB

3) Ha ocHoOBaHuMM cpaBHEHHs] 3HAYCHHI CTAHIAPTHBIX AJICKTPOJHBIX MOTCHIIMATIOB
OTIpe/ICIIIeM YaCTHUIIbI, YIaCTBYIOIINE B KATOIHOM Ipoliecce (BOCCTAHOBIICHUS)

4) OrnpezernsieM 4acTUllbl, y4aCTBYIOIIME B @aHOJHOM Tporiecce (OKUCICHHS)



5)

CocrasisieM CyMMapHO€ HOHHOE, a 3aTEM — CyMMapHO€E MOJIEKYJISIPHOE YPaBHEHHUS

mpomnecca 3JCKTpOJIn3a

4. 3ananue nns pomaiiHen padotsl: [loaroroBka npeseHTanuii Mo TeMam:

00 NN Nk W~

Ne)

. IlepBble mpecTaBieHns 00 FNEKTPOXUMUUYECKOM MEXaHU3ME KOPPO3UU

. TepmoiMHaMMKa IEKTPOXUMHAYECKON KOPPO3UHU

. CranmoHapHbIe MOTEHIIAAJIBI METAIITIOB

. Nuarpammsl [TypOe

. Kunetuka aHoznHO# peakunn

. KoHieHTpanimoHHble orpaHn4YeHysl aHOAHOM PEeaKIMK U POJIb MPOLYKTOB KOPPO3HH
. Bonopoanas nenonsipuzanus

. Kucnoponnas nenossipusanus

. Koppo3unonnsie quarpammel

10. Pacuer 351IeKTpOXMMHUYECKOTO IIpoLecca KOPPO3Ur

11. TepmoauHamuyeckasi BO3SMOKHOCTD U JIBHXKYIIAs CHJla Ipoliecca

12. Koppo3noHHbIE TOTEPHU METaJIa U KOPPO3UOHHBIA TOK

13. IToka3aTenu 31eKTPOXUMHUYECKONW KOPPO3UU MeTasia
14. Ananutudeckuii pacuer npouecca
15. I'padmueckuii pacuer npouecca

16. Kontponupyrouuii nporecc

17. XapakTepucTuka KOHTPOIUPYIOIIETo MpoIecca

18. OcHOBHbIE NPAKTHUECKHUE CIy4yaul KOHTPOJI SJIEKTPOXMMHYECKHUX KOPPO3MOHHBIX

TPOLIECCOB

19. ITaccuBHOCTb METAJJIOB

20. OnpeaeneHue MacCCUBHOCTH METAJJIOB

21. XapakTepucTHKa NaCCUBHOI'O COCTOSIHUS METalIa
22. ITaccuBaTOpBI U 1€NIACCUBATOPHI

23. Teopust TACCUBHOCTH METAJLJIOB

24. IlepenaccuBanus METaJIJIOB

25. O6001IeHHas aHOJHAS MOJISpU3aLIMOHHAs KpUBasi

26. OcoOEHHOCTH KOPPO3WMH METAIJIOB B YCIOBHUSX BO3MOXXHOTO BO3HHUKHOBEHHS

ITaCCHUBHOCTH

27. IloBblllIeHHE KOPPO3ZMOHHON CTOMKOCTH METAJIOB U CILJIABOB HA OCHOBE IMOBBIIICHUS
MacCUBUPYEMOCTHU

28. BayTtpenHue (hakTophl 3JIEKTPOXUMUYECKOH KOPPO3UH METAIIIIOB
29. Buemnnue GpakTopbl 2IEKTPOXUMUUECKON KOPPO3HH METAIIOB

JlabopaTopnasi padora (B ¢popme cemunapa) Ne 8:
DJIEKTPOXMMHYECKAs KOPPO3UsSl MeTAJLJIOB.

Bomnpocsr qyist o6cyxnenust:

. [lepBble mpencTaBieHus 00 AMEKTPOXUMUYECKOM MEXaHU3ME KOPPO3UHU

. TepMoarHaMUKa JIEKTPOXUMHYECKON KOPPO3UH
. CTanimoHapHbIe NOTEHIIMAJIBI METAJJIOB

. Kuneruka anogHou peakuuu

. KoHIIeHTpannoHHbIe OrpaHUYEHHs] AHOJHOM PEaKIUU U POJIb IPOAYKTOB KOPPO3HH

1
2
3
4. Nuarpammsl [1ypOe
5
6
7

. Bonopoanas nenonsipuzanus



8. Kucnopoanas aenosnspuzanus

9. Koppo3uonnsie quarpamMmbl

10. Pacuer 351eKTpOXUMHUYECKOTO MPoliecca KOPpO3Un

11. TepmoauHamuyeckas BO3SMOKHOCTb U JIBHXKYIIAs CHJla Ipoliecca

12. KoppO31OHHBIE TOTEPH METaIa U KOPPO3UOHHBIA TOK

13. TTokazaTenu 3MeKTPOXUMUYECKON KOPPO3UU METallia

14. AHanuTHYeCKUM pacyeT mpoiiecca

15. I'paduueckunii pacuer mporecca

16. Kontponupyromuii nporecc

17. XapaktepucTrka KOHTPOJIUPYIOLIErO IpoLecca

18. OcHOBHbBIE NPAKTHUUECKHUE CIy4yaud KOHTPOJI SJIEKTPOXMMHUYECKHUX KOPPO3HMOHHBIX
IPOLIECCOB

19. [TaccHBHOCTHh METAIIIIOB

20. OnpexaeneHue MacCCUBHOCTH METAJJIOB

21. XapakTepucTruka NaCCUBHOTO COCTOSIHUS METalia

22. [TaccuBaTOphI U I€NIACCUBATOPBI

23. Teopust TACCUBHOCTH METAJLJIOB

24. IlepenaccuBaliisi METaIJIOB

25. O6001meHHast aHOTHAS TTOJIIPU3AIIMOHHAS KPUBAsT

26. OcoOEHHOCTH KOPPO3UH METAIJIOB B YCIOBHUSX BO3MOXXHOTO BO3HHUKHOBEHHS
aCCUBHOCTHU

27. IloBblllIeHHE KOPPO3ZUOHHON CTOMKOCTH METAJUIOB U CIJIABOB HA OCHOBE IMOBBIIICHUS
NaCCUBUPYEMOCTH

28. BHyTpeHHue (akTophl FIEKTPOXUMHYECKON KOPPO3UH METAILIIOB

29. BHemnue GpakTopsl 2IEKTPOXUMHUUECKON KOPPO3UH METAIIIOB

Obcyarcoenue 00KIA008.

JlabopaTopnasi pabora Ne 9:

Pemenne 3agau Ha Temy: «IIpomecchl KOppoO3MHM Ppa3IMYHBIX MeETAJIOB.
HNHTEHCHBHOCTH KOPPO3UMN»

Samanus:

1. CknenaHnsbl 1Ba MeTaiia. Y KaKUTe, KAKOH M3 METAJJIOB MOJIBEpraeTcs KOPpO3uu:

a)Mn—-Al; 6)Sn—Bi.

2. Kakue w3 HMXKenepeuncIeHHbIX METAJIJIOB BBIMOIHSIOT JJIi CBUHLA POJb AHOJHOTO
nokpeitusi: Pt, Al, Cu, Hg ?

3. Kakue u3 HUKenepeurcIeHHbIX METAJUIOB BBIMOJIHSIOT JUIsl CBUHLIA POJIb KaTOJAHOIO
nokpeiTus: Ti, Mn, Ag, Cr ?

4. YkaxxuTe NpoayKT KOppo3uH Nnpu KOHTakTe Zn — Ni B HEUTpaJIbHOH cpene.

5. Ykaxxute npoayKT Koppo3uu npu KoHTakTe Zn — Ni B kucnoi cpene (HCI).

6. 3agaHue a1 JOMAIIHEeH paOoTHI:

[ToaroroBka mnpe3eHTaIMii o TeMaMm:

1. Koppo3noHHO-MEXaHNYECKOE pa3pyLIEHHE METAINIOB

2. BausiHue CTaTUCTUYECKUX HANPSHKEHUM Ha 3JIEKTPOXUMHUYECKOE MOBEJICHUE CIIJIaBOB

3. BiusiHue cTaTUCTUYECKUX HAMPSIKEHUM Ha CKOPOCTh KOPPO3UU

4. Koppo3noHHOE pacTpecKuBaHUE

5. Koppo3uoHHas ycTanocTb



6.
7.
8.
9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.

31

Kopposus npu Tperun

Koppo3sus npu kaBuTanuu

JlokanbHas KOppO3us

Me:xKkpHcTauIuTHaAs KOPPO3Us

KoHTtakTHas koppo3us

[IleneBas koppo3us

ToueuHas (MUTTUHTOBAs) KOPPO3US

ATMocdepHasi KOppo3ust

Knaccudukanus 1 Mexanu3M aTMocepHOi KOppo3un
Konznencanus Biaru Ha HOBEPXHOCTU KOPPOIUPYIOLIETO METaLIa
Ocobennoctu aTMocepHON KOPPO3UU METAIJIOB U €€ KOHTPOJIUPYIOIIUH Mpo1Liecce
dakTopbl aTMOCc(hEpHOIT KOPPO3UH METATIIOB

MeTobI 3a1IUTEl METAJIOB OT aTMOC(EpHON KOPPO3UU

[TonzemHast KOppoO3usi METAILIIOB

[ToyBa u TpyHT KaK KOPPO3UOHHBIE PACTBOPHI

. Mexanu3m u knaccudukanus noI3eMHON KOPPO3UH METAIIOB
Konrtponupyromuii pakTop 1 0COOEHHOCTH I'PYHTOBON KOPPO3UU METAIJIOB
Bnusinue pa3nuuHbIX GakTOPOB Ha IPYHTOBYIO KOPPO3HIO METAIIJIOB
KuneTtnka rpyHTOBON KOPPO3UH METAILIIOB

Koppo3zus metamio 6inykaaromaMu TOKaMu

Metoasl 60pbOBI € TOA3EMHON KOPPO3HEH METAIIIIOB

Mopckast KOppo3usi METAILIOB

MexaHu3M B 0COOCHHOCTH MOPCKOM KOPPO3UH METAJIIIOB

Brnusinue pa3nuyHbix pakTOpoB HA MOPCKYIO KOPPO3UIO METAJIIOB
CriocoOblI 3alUTHl METAIIJIOB OT KOPPO3UU B MOPCKOM BOJE

. Koppo3us meTaninos B pacIlaBIe€HHBIX COJISIX

JladbopaTopnasi padora (B ¢popme cemunapa) Ne 10:
Buasl koppo3uu.

Bomnpocsr qyst o0cyxnenust:
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9.

10
11
12
13
14
15
16

. Koppo3unonHo-mexannueckoe pa3pylieHre METalIoB

. BiusiHue cratuctudecknx HanpsbKEHUH Ha 3JIEKTPOXUMHUYECKOE TIOBEICHUE CIIIIaBOB
. BiusiHue cratucTudecknx HanpsHKeHUN Ha CKOPOCTh KOPPO3UHU

. Koppo3nonHoe pactpeckuBanue

. Koppo3uonnas ycranoctsb

. Koppo3sus npu tpeHunn

. Koppo3us npu kaButanumn

. JlokanpHas KOppoO3us

MeXKpUCTaUTUTHASE KOPPO3HSI

. KonraktHas koppo3usi

. leneBas koppo3us

. ToueuHast (MUTTUHTOBAas) KOPPO3HS

. AT™MOcdepHast Koppo3ust

. Knaccugukamus u mexanusm atMocepHoOil KOppo3uu

. Konnencanus Biaru Ha mOBEpXHOCTH KOPPOIUPYIOIIETO MeTasia

. OcobenHocTr aTMOC(hepHO KOPPO3HH METAIIJIOB M €€ KOHTPOIUPYIOIIUN MTPOIIECC



17. ®akTopsl aTMOC(HEPHON KOPPO3UU METAIIIOB

18. MeTop! 3aIIMTHI METAJUIOB OT aTMOC(EpHOIT KOPPO3UH

19. [loazeMHas KOppo3usi METAIOB

20. ITouBa u rpyHT Kak KOPPO3UOHHBIE PACTBOPHI

21. Mexanu3Mm # K1accupUKAIKS TOI36MHOM KOPPO3UU METAIIIOB

22. Kontponmpyronuii (akTop 1 0COOEHHOCTH TPYHTOBOW KOPPO3HH METAILIIOB
23. BausiHue pa3nuyHbIX (JaKTOPOB HA TPYHTOBYIO KOPPO3HIO METAIIIOB
24. KuneTuka rpyHTOBOM KOPPO3UU METAJIIIOB

25. Koppo3ust MeTaioB 01y KIal0IUMU TOKAMH

26. MeTop1 60pb0BI C TOI3EMHOM KOPPO3HUEH METaIOB

27. Mopckasi KOppo3usi METaJIOB

28. MexaHu3M 1 0COOEHHOCTH MOPCKOM KOPPO3UU METAJIIIOB

29. Biusiaue pa3nuuHbIX (PaKTOpOB HA MOPCKYIO KOPPO3HIO METAJIOB
30. CrocoObl 3aUTH METAIIOB OT KOPPO3UU B MOPCKOM BOJIE

31. Koppo3usi METa/IJIOB B paCIUIaBICHHBIX COJISIX

JlabopaTopnasi pabora Ne 11:

Pemenne 3agau Ha Temy: «IIpomecchl KOpPpoO3MHM PpPa3IMYHBIX MeETAJLIOB.
NHTEeHCHBHOCTH KOPPO3UID)

3anaHus:

1. IMHKOBYIO M KETE3HYIO IJIACTUHKH OMyCTHJIM B PacTBOp cysbdarta meau. CocTaBbTe
JJIEKTPOHHBIE U HOHHO-MOJIEKYJIIPHbIE YPaBHEHUS peakUuil, IPOUCXOASIINX Ha KaXI0M U3 ATHX
wiacTiHoK. Kakue mpormeccbl OynyT NpOXOAMTh HAa IUIACTHHKAX, €CJIU Hapy’>KHbIE KOHIBI MX
COEJMHUTH NPOBOAHUKOM?

2. Kak Bnusier pH cpensl Ha ckopocTh Koppo3uu kene3a u nuHka? [louemy? CocraBbre
JJIEKTPOHHBIE ypaBHEHMS aHOJHOTO M KaTOIHOTO IPOLECCOB aTMOC(HEPHOM KOPPO3UH 3TUX
METAJIJIOB.

3. B pacTBOp 271EKTPOIINTA, COIEPIKALLETO PACTBOPEHHBIN KUCIIOPO, OITyCTUIIN HUHKOBYIO
IUIACTUHKY M LIMHKOBYIO IUIACTUHKY, YaCTUYHO MOKPBITYIO MeIbl0. B kakoM ciydae mporecc
KOpPpO3UHU IMHKAa MPOXOIUT MHTeHcHuBHee? CocTaBbTE 3JIEKTPOHHBIE YPAaBHEHHUS AHOJHOTO U
KaTOJHOT'O IPOLIECCOB.

4. Kakue cBOICTBAa B OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUSAX MPOSIBISET CEepHas
kucnoTta? Hanummre ypaBHEHHs peakUMi B3aMMOACHUCTBUS pa30aBICHHON CEpHOW KHUCIIOTHI €
MarHueM U KOHIICHTPUPOBAHHOM - C MEIBIO. Y KaKUTE OKUCIUTENb U BOCCTAHOBUTEIID.

5. UeM CyIIECTBEHHO OTIMYACTCA ACUCTBUE Pa30aBICHHOM a30THOI KHCIOTHI HAa METaLIbI
OT JCWCTBHS XJIOPOBOAOPOJHOW (COJNSHOW) M pa30aBICHHON cepHOU Kucinor? YUTo sBiseTcs
OKHCJIUTEJIEM B IIEPBOM CiIyyae, uTo - B ABYyX Jpyrux? [Ipusenure npumepsi.

6. CocTaBbTe ypaBHEHHUS PpEaKIMH, KOTOpbIE HYXHO MPOBECTH ISl OCYLIECTBIICHUS
CIEAYIOLIUX MPEBPAILICHUI:

Al A12(S04)3 ----------- > Na[Al(OH)4] --------------- > AI(NO3)3

7. CocTaBbTe 3JIEKTPOHHBIE M MOJEKYJSPHbIE YpaBHEHMS pEakLMil: a) aJIOMUHUS C
pacTBOpoM 1Li1enoun; 0) 6opa ¢ KOHIIEHTPUPOBAHHON a30THOW KHUCIOTOH.

8. Kakoli mpouecc HaspBaloT amoMuHoTepMuen? (CocTaBbT€ DJIEKTPOHHBIE U
MOJIEKYJIIPHBIC YpaBHEHHUS pEaklMM, Ha KOTOPOH OCHOBAaHO MpuUMEHEeHHe TepMmuta (cmech Al u
E6304).

9. 3ananue nus gomaiiHen padoThl:



IToaroroBka npe3eHTanui 0 TEMaM:
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. Merayunueckue 3aluTHbIEC IOKPBITUS

. ['asibBaHMYECKHE TOKPBITUS

. Tepmonuddy3Hbie TOKPHITUS

. Meroa norpyeHus B pacIuIaBI€HHbIA METAILT
. [lmanupoBanue

. MeTannuzanus HanblICHUEM

. Hemerannuueckue 3aliuTHBIE TOKPBITUS

. Heoprannueckue nokpoItus

. JIJakokpaco4HbI€ TOKPBITUS

. IIoKkpbITHS CMOJIaMH U IIJIACTMACCAMHU

. Dmanu

. MUHruOuTopsl KOPpO3UU U AaHTUKOPPO3UHHBIE CMA3KU

. UHruluropsl 17151 pacTBOPOB

. Muruburtopsl atMocdepHOil KOppo3uu

. AHTUKOpPPO3UIHBIE CMa3KU

. O6paboTka KOPPO3UIHOI Cpe/Ibl

. DIIEKTpOXUMUYECKas 3alluTa

. Karonnas 3amura

. AHOHAs 3amuTa

. Konceppanus Meramnounsaenuii

. HazHaueHune koHcepBalum, yClIoBUsl XpaHEHUS U3l
. Knnaccudukanus nznenuii, mojBepraeMbixX KOHCEpBAIUMU
. CpencTBa 1 MeTOAbI KOHCEPBALIUH

. TUnoBbIE CXeMBbI KOHCEPBALUH

JlabopaTopnasi padora (B popme cemunapa) Ne 12
Meps! 60pb0BI ¢ KOppPO3Heill MeTAJLIIOB

Bomnpocsr qyst o0cyxnenust:
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. MeTanianueckue 3aiuTHbIE TOKPBITHS

. 'anbpBaHWYeCKHNE NOKPBITUS

. Tepmonuddy3HbIe TOKPHITUS

. Meron norpysxeHus B pacrjaBlIeHHbIN MeTalI
. [ImanupoBanue

. Metannu3zanus HanblJIEHUEM

. HemeTannuueckue 3aiuTHbIE TOKPBITUS

. Heoprannueckue nokpeitus

. JlJakokpaco4HbI€ TOKPBITUS

. IlokpeITHS CMOJIaMU U ITaCTMAacCaMu

. Omanu

. ITHrubutopel KOPpO3UK U aHTUKOPPO3UIHBIE CMA3KH
. IHruburops! A1t pacTBOPOB

. Uaruburops! arMochepHoii KOppo3uu

. AHTUKOpPpO3UilHbIE CMa3KU

. OO6paboTka KOPPO3HUITHOM Cpebl

. DIIEKTPOXUMUYECKAs 3alIUTa



18. Karoanas 3ammra
19. AHOHAs 3amuTa
20. KoHceppaiusi MeTauion31eaui
21. Ha3znaueHue KOHCEpBAlMH, YCIOBUS XpaHEHUsI U3/1ETUI
22. Knaccudukanus u3euid, mogBepraeMbIX KOHCEPBAIIUN
23. CpencrtBa 1 METO/IbI KOHCEPBALIMK
24. TunoBble CXEMbI KOHCEpBAIIUU
Obcysrcoenue 00KNa008.

JlabopaTopnasi paGora Ne 13:

Pemenue 3a1a4 Ha TeMy «Pa3imuHble NPOLECChl KOPPO3UU METAJLIIOB)

3anaHus:

1. [lonTBEpANTE  TEPMOAMHAMUYECKYIO  BO3MOXXHOCTH  Tra30BOM  KOPPO3UH
(BBICOKOTEMIIEPATYpPHOTO OKHCIIEHHUs) skene3Horo m3aenus npu 7= 800 K B ra3omoii cmecw,
napuuagbHOe JaBJIeHHE Kuciaopoaa B kotopoit paBHsercsa 0,01 aTM, eciu oHa COMPOBOXKAAETCS
o0pa3oBaHMEeM Ha MOBEPXHOCTH u3Aenus okcuia FeO. Bpruucianth mapruanbHOE HaBlICHUE
KHCJIOPOJa, HUXKE KOTOPOTO KOPPO3Usl NMPEKpPaTUThCS MpH 3aJaHHOM TeMmmepaType, a Takke
ONPENIETUTh TEMIEPATYPY, BbIIIE KOTOPOM KOPPO3USI CTAHET HEBO3MOXXHOW MPHU CTAHIAPTHBIX
COCTOSIHUSIX KOMIIOHEHTOB.

2. Pacueramn  DJIC E 93 KOppO3MOHHOTO ~ 3yeMeHTa ©  dHeprun [ 'mbbca
A, G293 KOPPO3UOHHOTO TIpoIecca MOATBEPAUTE BO3MOMKHOCTH AJIEKTPOXMMHUYECKOW KOPpPO3UU
npu temnepatype 298,15 K uznenus U3 HUKENsA, HAXOIAIIErocs B JIea3pupoBaHHOM Bojie ¢ pH =
7. IlpeanomnaraeTcsi, 9TO KOPPO3Hs MPOTEKAET B BhIIeJIEHNE Bojopoaa u oopazoBanueM Ni(OH),,
IPOM3BEICHUE PACTBOPUMOCTH KoToporo mpu I'= 298,15 K cocrasnser 1,6:10—"4,

3. N3penue U3 OLIMHKOBAHHOTO KeJ€3a MOABEPTIIOCH JIEKTPOXUMUYECKON KOPPO3UHU
B BogHoM pactBope ¢ pH = 10. Ilpu stom nornotunocs 280 ma O2 u Beaenunocs 112 ma H2,
U3MEpEHHBIX NpU H.y. [IpuBeauTe ypaBHEHHs aHOIHOTO M KaTOAHOIO Ipolueccos. Paccuuraiite
Macchl MPOKOPPOIUPOBABILETO IPH STOM METaJl1a M 00pa30BaBIINXCS TIPOTYKTOB.

4. JleTans cocTouT M3 CrulaBa MarHus ¥ Mapranna. Kakoit merann Oyner ObicTpee
paspylaThcsl MpU KOppo3uu? 3anuiluTe ypaBHEHUS AHOAHOIO M KaTOIHOTO IMPOLECCOB MpPH
KOPPO3UHM B KHCIIOH cpejie. 3HaYeHUs CTaHAapTHBIX AIEKTPOIHBIX noTeHnuanos E (Mg>/Mg)= -
2,37B, E (Mn*/Mn)= -1,18B.

5. Jletans cocTtouT M3 cmiiaBa jkene3a u Hukens. Kakoit mertann Oynmer ObicTpee
paspymiarbCcsi Mpu KOppo3unu? 3aNMIIUTE YPAaBHEHHS aHOJHOTO U KaTOAHOTO IMPOLIECCOB MpPHU
aTMochepHoii Koppo3uu. 3HaAUCHHUSI CTAHAPTHBIX AEKTPOIHbIX noTeHnanoB E (Fe2+/Fe)= —
0,444B, E (Ni2+/Ni)=-0,250B.

Pemenne 3axay Ha TeMy «OnucaHue nmpouecca KOppo3uM MeTajlla M COCTaABJIeHHE
cXeMbl IraJibBAHHY€CKOI0 3JIeMEeHTA.)

6. OnumuTe MNpouecc KOPPO3UH JKEJIE3HOM IUIACTUHKU C BKIIOYEHUSMH MENH,
OIYIICHHONM B pacTBOp CoOJIsiHOM Kuciorel. [IpuBeaure cxemy oOpasyromierocs Mpu 3TOM
raJIbBAHUYECKOTO 2JIEMEHTA.

7. XpoM HaxXOAUTCA B KOHTAKTe ¢ Mepl0. Kakoil u3 MeTamnoB Oy1eT OKUCIATHCS PU
KOPpPO3HUH, €CIIH Mapa METAJUIOB HaXOJIUTCS B KHUCIOW cpere (B colsHol kucnote). [IpuBeaure
cxeMy 00pa3yIoLierocs Mpy 3TOM raJlbBaHUYECKOTO JI€MEHTA.

8. Onumure KOppO3MOHHOE MOBEJACHUS JIATYHU (CIUIaBa LIMHKA C MENbI0) B KHCIION
cpene.



9. OnuiuTe KOpPpO3MOHHOE NOBEACHUE CTajnu (CIUIaB JKelie3a C YIJIepoJOM) BO
BJIQXKHOH aTMOcdepe Bo3Iyxa.

Pemenne 3agaum Ha Temy «OmnpeneeHre KAaTOAHOI0O M AHOAHOTO THUNA 3AIIUTHI
MeTaJlJIa 0T KOPPO3UN»

10.  Onumwure KOPPO3MOHHOE TOBEJCHHE JIYKEHOTO W OIMHKOBAHHOTO JKeJie3a BO
BIaXHOW atMocepe Bozmyxa. Kakoe jkene3o (Iy)KeHOE WIM OIMHKOBAaHHOE) OoJiee HaISKHO
3aIUIIEHO OT KOPPO3UH.

11. 3ananue A AoMaIHe paboThl:

[ToaroroBka mpe3eHTaIHil 10 TeMaM:

. Llesib KOPPO3MOHHBIX UCCIENOBAHUMI

. Kimaccudukarys MeTo10B KOPPO3HOHHBIX UCCIICIOBAHUN

. [TokazaTenu KOppo3un METAJIOB

. HecsatnbanpHas mKaza KOPPO3MOHHON CTOMKOCTH METAJIIIOB

1
2
3
4
5. CpaBHUTENBHOCTh KOPPO3UOHHBIX UCCIIECIOBAHUI
6. JlJaGopaTopHbIEe METO/IBI UCCIICTIOBAHHUM

7. MeToapl M3y4eHHs MJICHOK Ha MeTaliax

8. MeToabl uccie10BaHui METAJIJIOB Ha Ta30BYI0 KOPPO3UIO

9. O01mKe METOIBI UCCIIEIOBAaHUI KOPPO3UH METAIIOB B SJIEKTPOIUTAX

10. CnenuanbHble METOABI UCCIIEIOBAHUN KOPPO3UHU METAIIOB B pacTBOpax
11. DneKTpOXUMHUYECKHNE METOAbl UCCIEAOBAHUI METAIIOB B PACTBOPAX

12. BaenaGopaTtopHbie U IKCIUTyaTaIlMOHHBIC UCCIICOBAHUS

13. UccnenoBanust B atmochepe

14. VccnenoBanusi B MOpe

15. UccnenoBaHust B TpyHTE

16. UccnenoBaHus B 3aBOJICKOM anmaparype

17. DxcrnyaTallMOHHbBIE UCCIIEI0BAHMS

18. Dkonoruueckue npodIeMbl KOPPO3UU METAIIIOB

Obcyarcoenue 00KIA008.

JlabopaTopnasi padora (B ¢popme cemunapa) Ne 14
MeToabI KOPPO3UOHHBIX MCCJIEIOBAHUI
Bompocs! 11t 06cyxaeHus:
OO01as xapakTepucTHKa METOI0B KOPPO3UOHHBIX UCCIIETOBAHUMN
. Llenb KOPPO3HMOHHBIX HCCIIEIOBAHUM
. Knaccugukarus MeTo10B KOPpO3MOHHBIX UCCIIEIOBAHUI
. Iloxazarenu KOppo3un METAJIJIOB
. HecsatubanbpHas mKana KOPpO3MOHHON CTOMKOCTH METAJIIOB

1
2
3
4
5. CpaBHUTENBHOCTh KOPPO3UOHHBIX UCCIIEJOBAHUN
6. JJaGopaTopHbIe METO/IBI UCCIICTOBAHUM

7. MeTop1 M3y4eHHUs IJICHOK Ha MeTajliax

8. MeTozbl ucciieoBaHii METaNIOB Ha Fa30BYI0 KOPPO3HIO

9. O0uKe MeToAbI UCCIEIOBAHUN KOPPO3UU METAIJIOB B AJIEKTPOJIUTAX

10. CnenuanbHble METOABI UCCIIEA0BAHUN KOPPO3UU METAIIOB B pacTBOpax
11. DnekTpoXuMHUYECKEe METOAbl UCCIEAOBAHUI METAIIOB B PaCTBOPAX

12. BaenabopatopHbi€ U IKCIUTyaTallMOHHBIE UCCIIEIOBAHUS

13. UccnenoBanust B atmochepe



14. ccnenoBanus B Mope

15. ccnenoBanus B rpyHTE

16. ViccnenoBanus B 3aBOJCKOM anmaparype

17. DKcrtyaTallMOHHbBIE UCCIIEI0BAHUS

18. Dkonoruueckue mpodIeMbl KOPPO3UU METAIIIOB
3anuTa npe3eHTarui.

5. Tembl IUCHUNIMHBI VIS CAMOCTOSTEILHOT0 H3YYCHUS
XuMHYecKasi KOppo3Hsi METaJlJIOB CocraBiieHue MIaHa-KOHCIIEKTa
DIEKTPOXUMUYECKass KOPPO3US METAJIOB CocraneHue miaHa
Bunasl koppo3uu CocraBneHue miaHa
Meps! 60pb0BI ¢ KOPPO3UEH METATIIOB CocraBnieHue mniaaHa
MeTo1bl KOPPO3UOHHBIX UCCIENOBAHUMI CocraBiieHue mjiaHa

Bonpocs! 1J1s1 caMOKOHTPOJIA.

1.TepmoarHaMHUKa M KHHETHKAa XMMHUYECKOW KOPPO3MHM METAJUIOB W CIUIaBOB. Teopuu
XUMHUYECKON KOPPO3HH.

2. BrniusiHue BHEIIHUX ¥ BHYTPEHHHUX (PaKTOPOB HA XUMUYECKYIO KOPPO3HIO METAJLIOB.

3. Teopus »snexTpoxumuueckoil kopposuu. Juarpammsr IlypGe. Kucnopoanas wu
BOJIOpOAHAs enoisipu3anus. Koppo3noHHbIE quarpamMmsbl.

4. PacuéT 3eKTpOXMMUYECKOr0 IMpolecca KOppOo3uu.( aHATUTHYECKUH U rpadudecKuit
MeToabl pacy€ra). OCHOBHBIE MPAKTUYECKUE CIydal KOHTPOJIA DJIEKTPOXUMHYECKHUX
KOPPO3UOHHBIX MTPOLIECCOB.

5. Teopust maccuBHOCTH MeTaiioB. OCOOEHHOCTH KOPPO3UHM METAJJIOB B YCJIOBHUSAX
BO3HUKHOBEHUS TACCUBHOCTH.

6. Buenrnue u BHyTpeHHHE (HAKTOPHI JEKTPOXUMHUUECKONH KOPPO3UN METAJLIOB.

7. Bunpl xoppo3uu MeTauioB. Koppos3usi METaJIOB B pa3HbIX KOPPO3MOHHBIX CpElax.
Koppo3ust 0CHOBHBIX KOHCTPYKLIMOHHBIX METAJJIOB U CIIJIABOB.

8. Mepsl 0OprOBI ¢ KOppO3Wel MeTauioB. Mepbl BO3JEHCTBUSI Ha MeETall. 3aimiuTa
METaJUIOB MHTHOUTOPAMU KOPPO3WHU. DIEKTPOXMMHUECKAs 3aIUTa METAUTMYECKUX H3ICITHA.
Mepbl BO3A€HCTBHS HA KOPPO3UOHHYIO CPELY.

9. Metonbl koppo3uoHHBIX uccienoBanuid. [lens. Knaccudukanus. CpaBHeHHE METOIOB
KOPPO3UOHHBIX UCCIIEIOBaHUII.

10. Teopus Baranepa—Xaydda.

11. Teopusa A.A. CmupHOBa.

12. Teopus B.B. Tuxomuposa.

6. O0pa3oBaTe/ibHbIEe TEXHOJOTUHM AUCHUILIMHBI «Teopuss M MeToAbI 3alIUTHI OT
KOpPPO3uM He(pTerasoBbiX 00bEeKTOBY.

VYueOHblil mpolecc MpH MPErnoJaBaHUM Kypca OCHOBBIBAETCS Ha MCIOJIb30BaHUU
TPAJULMOHHBIX, WHHOBAIMOHHBIX M HMH(OPMAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHIL.
Tpaauumonnsie 00pa3oBaTeNIbHbIE TEXHOJOTMM MPEJCTABICHBI JEKIUSAMH W CEMHHAPCKUMU
(mpakTHUECKUMU) 3aHATUAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNbHbIC TEXHOJIOTMH UCTIONB3YIOTCS B
BUJIC IIMPOKOTO TPUMEHEHHUS AaKTHBHBIX W HMHTEPAKTUBHBIX (OPM TMPOBEACHUS 3aHSATHA.



Wndpopmanmonnsie  00pa3oBaTeNbHbIE TEXHOJOTMM  PEAIM3YIOTCS IyTeM aKTUBU3AILUH
CaMOCTOSITENILHON paObOThI CTYICHTOB B HH(POPMAITMOHHOM 00pa3oBaTenbHON Cpee.

Jleknmu: BBOJHAS JICKIHUS, JIEKIUA-MHOPMAIHS, TPOOJEMHAs JICKIHs, JeKIus-0ecea.
HpI/I MMPOBCACHUHN JICKIIMOHHBIX 3aHSATHN HCIOJIB3YCTCA ayAMOBU3YyaJIbHBIC, KOMIIBIOTCPHBIC U
Man—;THMe}IHﬁHBIe CpeacTBa O6y‘-IeHI/I$I YHI/IBepCI/ITeTa, a TaK)KC JEMOHCTPAIIMOHHBIC U HAlJISAIHO-
WUTIOCTPAI[MOHHBIC (B TOM YHCIIE pa3aTOYHbIC) MaTepHaIIbl.

IIpakTuyeckue 3ausitus: Curyanus-ynpaxkaenue, Kpyriblit cton (Tuckyccus, 1edaThl),
JlenoBbie u poinieBbie Urpsl Case-study (aHanM3 KOHKPETHBIX CUTYAIlMid, CUTYAI[HOHHBIN aHAJN3),
TEXHOJIOTUSI TPOOJIEMHOr0 OOydYeHHs, TEXHOJIOTUS Y4eOHOro wuccienoBanus. Pabora Ha
TEXHOJIOTHYECKOM oOopynoBaHuu. IIpakTudeckre pabOThl MPOBOAATCA C HCIOJIB30BAaHUEM
KOMITBIOTEPHOT'0 000PYA0BaHMs Y HUBEPCUTETA.



Buabl yueOHbIX

Ne | HaumeHnoBaHue . PesysbTaThl 0CBOCHUA Oo0pa3zoBartenbHbIC
3aHATHH Conep:kanue
/n | TeMbl JTUCHUTLIHHBI 300 (3HATh, YMETb, BJIA/IETh) TEeXHOJIOTUH
1 |Benenue B Ornpenenenue TepMuHa 3HATh: NPUYMHBI BOSHUKHOBEHUS BBoanas nexkuus —
JUCIUIUINHY. «KOpPPO3HSI METAJIIOBY. XUMHUYECKON U 3JIEKTPOXUMHUECKOMN nH(popmanus ¢
3HaueHUe KOPPO3HUH U KOppO3uH; HCIIOJIb30BaHUEM
Texus 1. 3alUThl METAJJIOB JUIsS YMeTh: IpUMEHATh TEOPETUUECKHUE 3HAHUS K BUJIEOMATEPHAJIOB,
HApOJIHOTO XO35IMCTBA U |PEIICHUIO IPAKTUYECKUX U cllaii1oB, OJIOK-CXeM,
9KOJIOTUHU. 3aJ]a41 U HCCIJIEIOBATENbCKUX 3ajad [0 KOPPO3UU Ta0JIUL U PUCYHKOB,
Hay4HbIE OCHOBBI Kypca. |METaJUIOB M CILIABOB B Pa3JIMYHBIX KOMMEHTHPYEMBIX
Ponb TepMoMHAaMUKU M1 |KOPPO3UOHHBIX Cpeliax (B BOAHBIX, JIEKTOPOM.
JlaGopatopHoe KUHETUKU B YYEHUH O aTMOC(EepHBIX, B MOA3EMHBIX YCIOBHSIX). Pewrenue 3anau,
3aHdartue 1. KOPpO3UU U 3allIUTe Baapers: meTrogamu 00paboTKH pa3BepHyTas Oecena ¢
METaJUIOB. AKCIIEPUMEHTAIIbHBIX PE3YJIbTaTOB; 00CYyKJICHHEM JIOKJIa/1a
Knaccudukanus MIPEACTABICHUSAMU 00 SKOJIOTUYECKOM KoncynbtupoBanue y
KOPPO3UOHHBIX BEIIECTB. |ACIEKTE MPOLECCOB KOPPO3UU; METOJAMU IpEToIaBaTels,
MOWCKa HAYYHOH MH(popMaIuu B 0azax M3y4YeHHUe CIUCKa
CamocTosiTenbHast .
Sora ZIGHHBIX 1 CETAX HHTEPHETA, IPUMEHEHHEM PEKOMEHTyeMOi
pa 3HaHUH B MPO(ECCHOHATLHON JEATEIBHOCTH. JIMTEPATYPBI, TIOMCK
uH(pOpMAIIUU B CETH
HNutepuHer
2 | Xumuueckas TepmonnHamuka 3HaTh: IIPUYUHBI BO3HUKHOBeHUs | JIekius — Gecena ¢
KOPPO3Hs METAJIIOB XUMHYECKON KOPPO3UHU XUMHYECKOU u ANEKTPOXUMUYECKOH | HICTIOJIB30BAHUEM
MetasuioB. [lnenku Ha KOPPO3UHM; OCHOBHbIE MNPUEMBI U METObI|BUICOMATEPUATIOB,
Jlexknus 1. Metaimax. Kunetuka 3aIUTHl OT KOPPO3WH (M3MEHEHHE CBOMCTB|CIIaiiJIOB, OJIOK-CXEM,
XUMHUUYECKON KOPpO3UU KOPPO3UOHHOMN Cpe/bl, 3alUTHBIE TTOKPHITHSI, | TA0IHII U PUCYHKOB,
MeTauioB. OKucCiIeHue AIIEKTPOXUMUYECKAs 3alIUTa). KOMMEHTHPYEMBIX
criaBoB. Teopus Ymers: [IPOU3BOAUTH pacy€Thl | JIEKTOPOM.
YKapOCTOUKOTO Kod(puIeHTa TOPMOKCHUS Pa3zBepnyTas 6ecena c
JlaGopatopHoe aerupoBaHus. Bausnue  |Biaagerb:  cBedeHMsAMH 0 IIpoleccax|o0CyKICHHEM JIOKIaja,
3aHsaTHE 1. BHEIIIHUX ¥ BHYTPEHHHUX  |KOPPO3UH MexXHU4ecKux METAJIJIOB, | peleHe 3a/1a4,
(hakTOpOB HA XUMUYECKYIO |COACPKAIMUX TPUMECH APYTUX METAJUIOB U |TECTUPOBAHUE
CamMocTogTeabpHas |KOPPO3UIO METAJIIOB. HEMETaJUTMUYECKUX BEIIECTB; CBEACHHUSIMHU 00 KOHch'IBTI/IpOBaHI/Ie )54




pabora

XumMuyeckasi Koppo3ust

OCHOBHBIX HaIIpaBJICHUAX CII0CO00B 3alllUThI

IIPOBEpKa JOMAITHUX

METAJIJIOB B KUIKUX oT KOppO3uH, OIpeEIIAEMBIX UX |3aJaHUH TOCPEICTBOM
cpenax 3(GEKTUBHOCTHIO. 3aIUThI IPE3CHTAIUI
DNEKTPOXUMHUYECKAS Jlexuus 2. Mexannsm 3HaTh: o01IKe XapaKTepUCTUKU IPOLIECCOB Jlekuusi-uHpopmanus
KOpPPO3Hs METAJLIOB ANEKTPOXUMUYECKON AIIEKTPOXUMHUYECKOTO PACTBOPEHUS U Pa3BepnyTas Oecena ¢
a6 KOPpPO3UHU METAJUIOB. IIACCUBHOCTH METAJIJIOB; o0CyX/IeHHeM JI0KJIaa,
& opaT(2)pHoe [Honspuzanus YMeTh: rpaMOTHO (hOpMyYIMPOBATH U PELIATh | pelIcHUE 3a1a4
SAHATHE 2. JJIEKTPOAHBIX ITPOLIECCOB. |3aJa4y IIPU U3YyYEHUH KOPPO3UU METAIIOB;  |MCCIIEI0BATEIbCKUI
AHOJHBIN Iponecc Baagers: cBeaeHUAME O poLeccax METO/,, CIIOBAPHBIN
JNEKTPOXUMHUUYECKON KOPPO3UU MeXHUYecKux METalIoB JUKTaHT
KOPPO3UH METAJLIOB . [IpopaboTka u
Koppo3znonnsie IIOBTOPEHHE
IIPOLIECCHI C KUCIOPOJHOU JIEKIIMOHHOT O
JENOAPU3ALUEH. MaTepuaa,
Kopposunonnsie nporeccsl JTUCTAHIIMOHHOE
C BOJIOPOJHOMN KOHCYJIbTUPOBAaHUE U
JETOJISIpU3aLUEH. MIPOBEPKA BBIMOIHEHUSI
CamocTosTenbHast Pacter pedepara
AIEKTPOXUMHUYECKOTO
paGora KOPPO3HMOHHOTI'0 IIpo1ecca.
[TaccuBHOCTH METAIIOB.
BuyTtpennue paxTopbl
AIEKTPOXUMHUYECKON
KOPpPO3UHU METAJUIOB.
Breninue gaxTopsl
JNEKTPOXUMHUYECKON
KOPPO3UHU METAJLIOB.
Bunel koppo3un ATMmocdepHas koppo3usi |[3HaTh: TIpsMble U KOCBEHHBbIE MoOKa3aTemH |JIlekuus-nuckyceus ¢
Texuns 2. METaJUIOB. KOppO3uH, HauboJiee YacTo MpUMEHsIeMbIE Ha |UCIIOIb30BaHUEM
[Tonzemuas koppo3us NPaKTUKE; BUABI U XapaKTep KOPPO3UOHHBIX [MHPOPMALMOHHBIX
METAJLIIOB. MIOPAKEHUN U pa3pyLICHUN; TEXHOJIOTH
JlaGopatopHoe Mopckas koppo3us Ymern: ONpECIIATh BO3MOXKHOCTh| MHCBMEHHBIHN OIpoc,
3aHsTHe 2. METaJUIOB. pPAlMOHAJILHOTO HCIIOJIb30BAHUS PA3IMYHBIX| 0O0y4YCHME Ha OCHOBE




.Koppo3sus metamios B
pacruIaBICHHBIX COJISX.
HexoTtopsie BusI

METOJOB M XUMHUYECKHX MaTepUaloB B
[IPaKTUKE 3allUThl METAIIJIOB OT KOPPO3UU;
IIPOBOJIUTH PAcCYE€Thl OCHOBHBIX ITOKAa3aTesIeu

OIIBITA, TECT-KOHTPOJIb

[TpopaboTka u
MTOBTOPCHHE

MECTHOMU KOPpO3UM M CTCNEHM  KOPPO3UOHHBIX |JICKIIMOHHOI'O MaTepuaa
ANEKTPOXUMUYECKON paspylIeHU MO HW3BECTHBIM (GOpMyIaM |
CamocrosiTenbHass |KOPPO3UH METAIIIIOB U YPaBHEHUSIM;
pabora craBoB. [llenesas Baaperb: npencraBieHusMH 00 OCHOBHBIX
kopposus. Toyeunas HalpaBJIEHUSAX CIOCOOOB 3aIUThl METAJIIOB
(MUTTUHTOBasA) KOPPO3Us. |OT KOPPO3UH;
MesxkpucTammTHas
KOppO3Husl.
Mepel  OoppOBI € Meps! Bo3aelcTBHS Ha 3HaTh: OCHOBHBIE MpPOOJEMBI, CBA3aHHBIE C|Jlekuus c
KOpPPO3UEN METAJUIOB Jlexuus 3. MeTaljl. 3aluTa METaJIJIOB | KOPPO3UOHHBIMU NOTEPSAMHU (MaTepUaIbHBIMU | HCIIOJIb30BAHUEM
UHTUOUTOpaMH KOPPO3HH. |U 3aTpaTaMU MPUPOIHBIX PECYPCOB), a TAKXKE | BUIEOMATEPHAIIOB
DNEKTPOXUMHUECKas JKOJIOTUYECKHUE; Pemenne 3anau.
JlaGopatopHoe 3alUTa METAJUIMYECKUX |YMeTh:  KiaccuduuupoBath  mpoiiecchl | McciemoBaTebCKuii
3aHsTHE 3. u3aenuil. Mepsl KOPPO3UH METAUIOB U CILIABOB; IIPUMEHATH|METO/I, CJIOBAPHBII
BO3JECHCTBUS HA OCHOBHBIE  3aKOHOMEPHOCTH  INPOTEKAHMS | IUKTAHT
KOPPO3HOHHYIO Cpefy. XMMUYECKUX  MPOLECCOB K  mpoueccaM| KoHCylIbTHpOBaHHE U
Meps! Bo3aelcTBHS Ha KOPpPO3UH; YMEThH IOJIb30BATHLCA HAYYHOH H| mpoBepKa JOMAIIHHUX
KOHCTPYKIHIO. CIPaBOYHOM JHMTEPATYpPO IO KOPPO3MM M| 3adaHuil MOCPEACTBOM
CaMOCTOATENLHAs 3alUTe METAJUIOB U CILIaBOB 3alIMTHI IPE3EHTAIMI
5012 Baaaerb: OCHOBHBIMU NOHATUAMHU U
pa TEOPETUYECKUMH NIPEACTABIECHUSAMH O
XUMHYECKON U MIEKTPOXUMUYECKON
KOPpPO3UHU METAJUIOB; BUJIaX KOPPO3UU U
OCHOBHBIX CII0c00aX 3alIUTHI OT Hed
MeTtobl 1. O0wias xapakTepucTika |3HATh: LIEJIH, IPUHIIMIIBL, 33]Ja4d 1 Jlexnust — Gecena ¢
KOPPO3UOHHBIX METO/0B KOPPO3UOHHBIX |OCHOBHBIE METO/bI KOPPO3UOHHBIX HCIIOJIb30BAaHUEM
UCCIIEIOBaHUM Texums 3. uccienoBanui. [ens HCCJIEIOBAHM; B3aUMOCBSI3b CTPOCHUS BU/ICOMATEPHAIIOB,
KOPPO3UOHHBIX XUMHYECKHX BEIIECTB U IPOTEKAHUE CIIaii/IoB, OJIOK-CXEM,
UCCIJIEIOBaHUI. XUMHYECKHUX IPOLECCOB C UX YyYACTUEM; TaOJIUI] U PUCYHKOB,

Knaccudukaius MeTo108

YMeTh: aHATU3UPOBATH BO3MOXKHOCTD

KOMMEHTHUPYEMBIX




KOPPO3UOHHBIX
HUCCIIETIOBAHUN.
IToka3zarenu koppo3uu
MmeTaioB. [lecaTubanbHas
1IKaja KOPPO3HOHHOMN
CTOMKOCTH METAJJIOB.
CpaBHUTENBHOCTH
KOPPO3UOHHBIX
UCCIIEA0BAHUM.

NPOTEKAHUSI XUMUYECKUX PEAKIHiA, HCXOIS
U3 CBOMCTB XUMUYECKUX COEIMHEHUM;
OTIpeNeNATh 00JIACTH YCTOHYNBOM
MAaCCUBHOCTH METAJIJIOB U CIUIaBOB Ha
MOJISIPU3ALMOHHON AUarpaMmMe KOPpO3HH;
BaageTs: HaBbIKAMH aHAJTUTHYECKOTO
OTIHCaHMS XapaKTepa KOPPO3UOHHBIX
MOPaXEHUI U pa3pyIICHUH;
UHCTPYMEHTAJIBHBIMU METOIAMH
XUMHYECKOT0 HKCIIEPUMEHTA; CIOCOOHOCTHIO
MPOBOJUTH OIIEHKY BO3MOYKHBIX PUCKOB IPH
paboTe ¢ XMMHUYECKHUMH MaTepHualaMu;
croco0amMu HHTEPIPETAIMH MOTYYSHHBIX
pe3yJIbTaToB

JEKTOPOM.

PassepHuyTas Gecena c
00CYyXJICHHEM JTOKIIA/A,
pelieHue 3a1a4y

JlaGopaTtopnoe
3aHsATHE 3.
KoHncynpTupoBanue u
CamocrosTenpHas MPOBEPKA JOMAIITHUX
pabota 3aJlaHui MOCPEICTBOM
3alIUTHI MPE3CHTALMH
Hroro 6 Jlexruu (gachn)
6 ITpakT. pad(4acer)
56 Cam. pab.(uachl)




7. OneHouyHnblie cpeacTBa (MaTepHaJbl) JUIS TEKYLIero KOHTPOJS yCIeBaeMOCTH,
NPOMEKYTOYHOM aTTecTANMU 00y4aroIMXCsl N0 JMCIUIITIHHE

Jljig TeKyIero KOHTPOJIsl MOTYT NPUMEHSTHCS KEHC-CUTYalluH, TECThI, COOTBETCTBYIOIIHE
COJIEP’KaHUIO TEM Pa3/ieIOB WM JTOKJIa/bl MPE3EHTAUH 110 UHAUBUIyaJIbHBIM 3a/1aHUSM.

«KOPPO3M A METAJIJIOB»

Tun xetica: oOyuaromuii

ConepxaHue kenca

B nauane XX Beka u3 Hbm—ﬁopxcxoro IOPTa BBILUIA B OTKPBITHI OKEaH KpacaBULA-
axTa. E€ Bnasenen, aMepukaHCKUN MUJITMOHED, HE MOXKajel JJeHeT, 4To0bl yUBUTH cBeT. Kopryc
ObUI c/1eTIaH U3 OYEHb JJOPOTOT0 B TO BPEMs alIFOMUHMS, JIUCTHI KOTOPOTO CKPEIUISUIMCh MEIHBIMU
3aKyenKkaMu. OTO OBLUIO KPacHBO-CBEPKAIOMIMK cepeOpHUCThIM OJECKOM KOpalilb, YCESTHHBIHN
30JI0TUCTBIMU TOJIOBKaMH 3akienok! OnHako yepe3 HECKOJIbKO JHEW OoOLIMBKa KopIlyca Hayala
PacxoAMUThCs, U SIXTa MOLLIA OBICTPO KO JIHY.

3amanus.

1. YUto xe cimyumnocsk ¢ sxtoi? [Ipennoxure cBoi crmoco0 CriaceHus sIXTHI.

2.Wccnenyiite  CBOKO  KBapTHpy, JOM W  YCTAHOBUTE, TIJ€  HCIOJIb30BAHbI
AHTUKOPPO3HOHHBIE MOKPHITHA. [locTpoiiTe KnaccupuKaio aHTUKOPPO3UOHHBIX MOKPHITUN Ha
OCHOBAHMU 00JIACTEH UX IPUMEHEHHUSI.

3. Haligute nomoHUTENbHY0 HH()OPMAIIUIO O KOPPO3HUH U CIIOco0ax OOpPHOBI C HEH.

4. OTueT o mpoJieTaHHON paboTe MPEIOCTaBUTh B IPOU3BOJIbHOM (hopMe.

NupopmannonHsiii MaTepuai

Koppo3ueit MetaiyioB Ha3bIBa€TCS HMX pa3pylICHHE BCIEICTBUE XHUMHYECKOIO WU
3JIEKTPOXMMHYECKOTO B3AaUMOJACHCTBUS C BHEIIHEH CPEeOi.

XUMUYEeCKOM  KOppO3Weil  Has3bIBaeTCs  MPOLIECC  pas3pylIeHuss MeTauioB  0e3
INEKTPUYECKOTO TOKA, IPOUCXOASIINN B CPELIE CYXHUX Ia30B WIM B JKUIKOCTSX, HE MPOBOIALINX
JNEKTPUYECKUH TOK. XHUMHYECKOH KOPpPO3UHM TOABEPralOTCS IMOBEPXHOCTH KOPIYCHBIX
KOHCTPYKLUH MpPH CONPUKOCHOBEHHH C MEPEBO3UMBIMH HEPTENPOIYKTaMH, COJIbIO, YIJIEM WU
JpYTMMH MUHEpaJIaMHu.

HaubGonbimme KOppo3nOHHBIE pa3pylIeHHs HaONIONAl0TCd Ha TaHKaxX, BMEILAOLIUX
CBETJIbIE cOpTa HE(PTENPOAYKTOB — OEH3UHbBI, KEPOCUHBI U T. I.,— OT BO3JIEHCTBUS Ha METall
KOPIyCa CEpPHUCTBIX COEUHEHUN U PA3IIMYHBIX KUCIOTHBIX OCTATKOB, BXOASIINX B UX COCTAB.

DNEeKTPOXUMHUYECKON KOPpO3HEH SBISETCA TMPOLECC pa3pylleHUus MeTaia IpHu
COMPUKOCHOBEHUU €T0 C >KUIKOCTSMHU, MPOBOASIIUMHU SJIEKTPUUECKUN TOK (IIEKTPOIUTAMH).
OTO pa3pylleHHME NPOMCXOAMT Ha TIPAaHULE MEXKIY METAUIOM M JKUAKOCTBIO U BbBI3BAHO
JJIEKTPOXMMHMUYECKOW peaKklueld, BO3HMUKAIOIIEH MEXKIy HUMH, aHAJIOTHYHO SBJIICHUIO,
IPOTEKAIOLIEMY B rajlbBaHUUYECKOM 3JIEMEHTE. TakuM 3JEKTPOIUTOM IO CBOEMY XMMHUYECKOMY
COCTaBy SIBJISIETCS MOPCKas BoJa. MeTauIm4ecKuid ke KOpITyC CyJiHa, MPEICTABISIONMNNA COO0H
HEOJIHOPOJIHBIH 110 CTPYKTYpe MaTepual, oopazyeT 00JIbLI0e KOJIMYECTBO MUKPOTaIbBaHUUYECKUX
nap, sIBJISIFOLIUXCS aHOJIaMH, ¢ YYaCTKOB KOTOPBIX METaJL1, KOPPOJIUPYsl, IEPEXOIUT B PACTBOP.

B cynoctpoennn HaumOomblIMe MOTEPU METAUIOB OT KOPPOAMPOBAHUSA MPOUCXOMAT
BCJICJICTBUE 3JIEKTPOXUMHUUYECKOW KOPPO3UH, BIUSAHHE HAa KOTOPYIO OKa3bIBa€T COCTAaB MOPCKOM
BOJIbI (HaJIM4Ke B HEH CoJIel U coiepikaHue KUCIopoa).

N3BecTHO, 4TO BBEJEHUE, HAPUMEpP, B CTallb JIETMPYIOIIMX IEMEHTOB IOBBILIAET €€
AHTUKOPPO3UOHHYIO CTOMKOCTD.

PaccmarpuBasi KOppO3MOHHBIE pa3pyIIEHHUs] KOPIYyCa, MOXHO OOHAPYKUTh CIIEAYIONIYIO
3aKOHOMEPHOCTh: HauWOOJbIIEMY pa3pyLIEHUIO MOABEpraeTcsl HapyXHas OOLIMBKAa Koplyca B



paifoHax rpy30BOM BaTepJIMHUU W JCUCTBUS T'PEOHBIX BHUHTOB, BEpXHssA mnamyba y OOpTOB,
KOHIIEBbIE TOTIEpeyHbIe MepeOOpKH, MaayObl TPIOMOB B pallOHE JIbSAJI, CBAPHBIC IIBBI U TOJIOBKU
3aKJICTIOK.

MertonamMu OopbOBI € KOppO3uEHl Kopmyca CyAHa SBISIFOTCA: BBIOOp MeTalIa,
oOnanaromiero HamOOJbIIeH KOPPO3UOHHONW CTOMKOCTBIO B  OINPEAETCHHBIX  YCIOBMSIX
9KCIUTyaTalluy Cy/Ha; IPUMEHEHNE JIETMPOBAHHBIX CTaJel; HAHECEHUE Ha TOBEPXHOCTh MeTallla
Pa3MYHBIX NOKPBITUI — ranbBaHU3aLUA, METAJUIM3ALUS U TUIAKHPOBAHUE METAJUIOM (IIMHKOM,
HHUKEJIEM, XpPOMOM U [Ip.), JIAKOKPAacOYHbIE TOKPBITHUS M YCTAHOBKA 3JIEKTPOXUMHUYECKOU
(KaTOAHOM M MPOTEKTOPHOMN) 3AIUUTHI, @ TAK)KE UCKIIOUEHHUE KOHTAKTOB CTAJIbHBIX KOHCTPYKIIMH
C JIeTaJIsIMU U3 JPYTUX CIUIABOB, B IEPBYIO OYEPEb C IIBETHHIMH METAJIAMHU.

Haubonee > dexTuBHBIM c1ocoO0M OOpBHOBI C KOPPO3UEH CyIOBOTO KOpIyca SBISETCS
MEKTPOXUMUYECKUN CHOCO0, 3aKIIOYAIOUIUIICS B YCTAaHOBKE B palOHE MpPEAIoyiaraeMoro
KOPPO3HOHHOTO pa3pylICHUS] TPOEKTOPOB — METAUITMYECKUX HAKIAAOK W3 MarHHEBO-
QJIIOMUHHUEBOIO CIUIABA WM IMHKA, JIEKTPUYECKUH MOTEHIUAl KOTOPOro HMXKE MOTEHLHana
3alMIIAEMOro MeTajla. OTOT CIOCOO0 OCHOBAaH Ha pasHUIE AJIEKTPUUYECKUX MHOTEHIMAJIOB
MeTajuia (KaTtoja), MoIBEepraroIierocss KOppo3uu, U NpoTeKTopa (aHoAa).

Kpome KOppo3HMOHHOTO pa3pylleHus], Ha HapyKHOH OOIIMBKe B paiioHe rpeOHBbIX BUHTOB
HAOJIOAAIOTCS BHEUIHE CXOXKHE pa3pyLIeHHs MeTaljla B BHUJEC CKOIUICHHS Ha IOBEPXHOCTH
yriyOneHuii u si3Bouek. Takoe pa3pylieHue Ha3bpIBaeTCs HPO3UeH MeTasia.

Opo3ust MeTalljia MPOUCXOAUT OT MEXaHHMUECKOTO BO3JICHCTBHS HA MIOBEPXHOCTh METalIa
OBICTPOJBIKYIINXCS YACTHIL KHUJIKOCTEH, IECUNHOK TBEPHBIX Tell, B3BECEH, Ta30BBIX ITy3bIPHKOB
U T. I. VIHTEHCHBHOCTh 3PO3MOHHOTO pa3pyIICHUS 3aBUCUT OT OJHOPOJHOCTH CTPYKTYPHI U
TBEpAOCTH MeTaua. Jlns yBelnMyeHHs SPO3MOHHONW CTOMKOCTM B METaJll KOpPIyca BBOAST
JIETUPYIOIIME KOMIIOHEHTHI, MOBBIIIAIOLINE €0 MPOYHOCTh U AHTHMKOPPO3MOHHYIO CTOMKOCTD,
IPOM3BOJIAT MMOBEPXHOCTHOE YIPOUEHHE, 3aKAJKY U IPOBOJAT JPYTUe MEPOIIPUATHS.

Koppo3us npuBoaut kK 601bIIMM 00beMaM KOPIYCHBIX PEMOHTHBIX paboT. O6pactanue
KOpIlyca M KOppo3usi TpeOyIT NEpUOTUYECKHUX pPadOT JUIsi yYMEHBIICHHUS IIepPOXOBATOCTU
Hapy>KHOW OOMIMBKH. XUMHUYECKash KOpPpo3usi (OKUCIIEHUE) XapaKTepHa JUIsl HE3alHIEeHHBIX
HAJIBO/IHBIX CTaJbHBIX KOHCTPYKIIUH.

bosnee onacHa anekTpoxuMudeckast KOppo3us, CyITHOCTb KOTOPOI COCTOUT B CIIEAYIOIIEM:
IPU pa3MEIIEHUH B IEKTPOJIMUTE JIBYX 3JIEMEHTOB C Pa3HbIMU 3JIEKTPUYECKHUMHU MOTEHIUATAMU
MEXIYy HUMH HAauyMHAeT MpPOTEeKaTh 3JIEKTPUUECKUH TOK OT 3JeMeHTa ¢ Oojiee HU3KUM
NOTEHIMAJIoOM (aHoJa) K JJIEMEHTy ¢ Oosee BBICOKMM MoTeHIHManoM (karoay). Ilpomecc
COIIPOBOKIAETCS pa3pylIeHHEM aHoja. Mopckas BojAa SBISETCS 3JEKTPOJIUTOM, CTalbHas
Hapy’kHasi OOLIMBKA KOpIyca — aHOJOM, a €€ OKaJMHa, Pa3HOPOJHBIC IIJAKOBHIE U Ta30BbIC
BKJIIOUYEHUS, OPOH30BBIE IPeOHBIC BUHTHI, BTYJIKU JEHABYAHBIX OIIUITHUKOB U JIp. KATOJIOM.

Haunbonee MHTEHCHBHO pacmpoCTpaHsIETCs AIEKTPOXUMUYECKass KOPPO3Hs N0 HApy>KHOU
oOIIMBKE B palilOHE EpEMEHHON BaTEpIMHUU, Y KOPMOBOT'O II0J130pa, B MECTAX YCTAHOBKU IOHHOM
apMaTypbl, B pailoHe CBapHBIX IIBOB. Y CUJIEHHO KOPPO3UPYIOT SKOPHBIE LIEMIHbIE ALIUKH, JIbSIA,
JIBOWHOE JHO, BaTepBeiic, HACTWJIbl O] JECPEBSIHHBIMU MOKPBITUSMH U Y KOMUHICOB JIIOKOB,
npadyeyHble, OymeBble W T. M. [ 3amuTel Hapy)KHOM OOLIMBKU OT KOPPO3UM U OOpacTaHus
OPUMEHSIOT IPOTUBOOOPACTAIOIINE TOKPHITHSA, KOTOPhIE MOXKHO PA3/IeIUTh HA YEThIPE TPYIIIbL:
OOBIYHBIE, JOJATOCPOYHBIE, CAMOBOCCTAHABIMBAIOIINECS U CAMO MOJIUPYIOIIHECS.

OO6brunble TOKpbITUS TUNIA XB-53 paboTocnocoOns! B TeueHue 12-14 mec, noarocpoyHsie
— 16-24 mec, camoBoccTaHaBiuBaromuecs — 2,5-5 net, camo nonupyromuecs nokpsitus (CIIK),
OCHOBAHHBIE HAa MEIJICHHO PAaCTBOPSIONIMXCS B BOJE OPTaHUYECKHUX AKPHIJIOBBIX COMOJMMEpax



(BBLACTISIOIIMX IIPU TOM TOKCUYHBIE BEIIECTBA) U 00pa3yolue IICHKY MOBBIIICHHOH TT1aIKOCTH,
o 30 mec. K caM0 monupyrommMcss OTHOCHUTCSI TIOKPBITHE «XHAPOH», KOTOpoe HalyXaer,
noriouiast 10 70-80 % BoabI OT CBOEH MacChl, U CIIIAXKUBAET IIOBEPXHOCTbD.

B mnocnennue roael pa3pabOTaHO MHOIO YCTPOMCTB YJIbTPa3ByKOBOM 3aIlIUThI OT
oOpacTaHus, 3aCTaBISIFOIINX OOIIMBKY KOpITyca c1abo BUOPUPOBATH, YTO HE MTO3BOJISET MOPCKUM
OpraHu3MaM M BOJOPOCISIM NPHUKPEIUIATHCA K €€ MOBEPXHOCTHU. [l yMEHBIIEHUs KOPpO3HUU
IUCTepH B OaJJacTHYIO BOAY U HEKOTOpble He(QTENpOLYKThl JOOABIAIOT CIELHUAJIbHBIE
UHTUOUTOPHI (3aMeJUIMTENN), OTAEIbHbIE KOHCTPYKIIMU U Y3Jbl, TPYOOIPOBOJIbI BHIMOIHSOT U3
Hep KaBeIoIel CTalli, MOBEPXHOCTHU OIpPEENICHHBIX AeTaleld OKCUAMPYIOT A 0Opa3oBaHUs
MPOYHOH M TIOTHOH TUIEHKH OKUCIIOB (0OBIYHO MPUMEHSIOT hochaTupoBaHUE).

[Ipu mpoTeKTOpHON 3aluTe K HapyHOW OOIIMBKE KOpIyca Ha IPHUBAPHBIX LIMUIbKaX
KpEensAT M3rOTOBJICHHbIE U3 CIUIABOB HA AFOMUHHUEBON OCHOBE IPOTEKTOPSHI, SIBJISIFOIIMECS I10
OTHOIIIEHHUIO K OOIIMBKE aHOAOM. Pagnyc neiicTBust mpoTeKTOpoB orpanndeH. bonee 3¢ dexTnBHa
KaToJHasl 3allldTa, NTpPH KOTOPOM B ONPEACIICHHBIX palioHaX HApPY)XKHOW OOIMBKA Ha
U30JIMPOBAaHHOM CTEKJIOINIACTUKOM Y4aCTKe KPEIST )KeIe30KPEMHHUEBbIE WU IJIATHHOTUTAHOBBIE
9KpaHBI.

[TosnoxuTEnpHBINA MOJIOC CyJIOBOTO MCTOYHMKA MOCTOSIHHOIO TOKAa MOABOJAT K JKpaHy
(aHON), OTpULIIATEIBHBII — K KOPIIyCY CyJHA (KaTo[). 3alMTy MHOTUX JieTajel, TpyOonpoBo10B
OT KOppO3uu OOECHeuuBalOT LUHKOBAHWEM, XpOMHpOBaHHMEM M T. I. B mocnennee Bpems
HOJy4HJIa pacrpoCcTpaHeHHe NPOPHIAKTHIECKas U MPEIIOKOBasl OYUCTKA KOPIYCOB CYJIOB IOJ
BO/I0M. B mepBoM cityuae yaansercst ToiIbKo oOpacTaHue, a BO BTOpOM — BMeECTe ¢ o0OpacTaHueM
CHUMaeTCs U cTapas Kpacka.

CylHOCTh OYMCTKH C HOMOIIBI0 MEXaHHYECKOr0 OYMCTHOI'O OpraHa 3akKJIK4aeTcs B
BO3/IEHCTBUM HA OYMIIAEMYIO TIOBEPXHOCTh IIyYKOB CTaJIbHBIX ITPOBOJIOK, MIAPOILIEK, IACTUHOK,
CKpeOKOB, YJIapHUKOB, KOTOpBIE IIOJIBEPralOT HACIOCHUS ylIapy, Cpe3aHulo, IlapanaHuio,
PBIXJIEHMIO M YacTMYHOMY 3arjakuBaHuio. Haumbornee pacrnpocTpaHEHHBIMH CpeICTBaMH
MEXaHMU3allMM OYHMCTKM Ha OTEYECTBEHHBIX 3aBOJaX SBISIOTCSA arperarbl ¢ MEXaHWYECKUM
pabounm OpraHoM B BHJIE IETOYHBIX U MIAPOIIEYHBIX OapabaHOB.

Co3nanne 3G (GEeKTUBHBIX W HAACKHBIX APOOECTPYWHBIX W JIPOOEMETHBIX arperaToB C
3aMKHYTBHIM LUKJIOM pereHepaluu 1poou TpeOyeT cepbe3HONM KOHCTPYKTOPCKO-TEXHOIOTHUYECKON
npopabotku. I[lomyumn pacnpocTpaHeHHE THAPOAMHAMUYECKUA CHOCO0, HCIONB3YIOMUN
[0JJaBaeMy0 IO/ AABJICHUEM BOJYy B KauecTBE CPEACTBA OYMCTKH M IMOBBIIIAIOIIMN KauyecTBO
OYUCTKH. O(P(PEKTUBHOCTH OUYUCTKH MOBBIIIAETCS 3@ CUYET COBMECTHOIO HCIHOJIb30BAHUS
JUHAMHYECKOT0 M KaBUTALIMOHHOTO BO3JEHCTBUS BHICOKOHAIIOPHOM 3aTOIVIEHHOM CTPYH BOJBI HA
oOpabaTbiBaeMyl0 TIOBEpXHOCTh. [IpM UCTEUEHWH BBICOKOHAMOPHON 3aTOIUICHHON (Tpu
MOJIBOJHON OYUCTKE) CTPYH U3 HACATKU CO CKOPOCThIO 32 M/c u Oonee npu aasinenuu 0,6 MIla u
Oostee 0Opa3yeTcs KaBUTAIIMOHHAS 30HA, 3aTI0JTHEHHAS BBIJICIUBIIMMHUCS U3 )KUAKOCTH B IIpoIiecce
€€ paclIMpeHus Ta3aMM U MapaMu.

[IpakTryueckoe UCIOIb30BaHUE PsAlla HAMPSHKEHUN

Psn HampspkeHU MCHonb3yeTcss Ha NMPaKTHKE JUIsl CPABHUTEIBHOM OLIEHKM XUMHYECKOH
AaKTUBHOCTH METAJVIOB B PEAKIMAX C BOJHBIMU PacTBOPAMHU COJIEH M KUCJIOT M JAJs OLIEHKU
KaTOJHBIX U aHOJHBIX MPOLIECCOB IIPH AIEKTPOIIU3E:

Mertasuibl, CTOSIIME JIEBEE, SIBISAIOTCS 00JI€e CUIbHBIMU BOCCTAHOBUTEIISIMH, YEM METaJLIIBL,
pacloJIOKEHHBbIE IpaBee: OHU BBITECHSIOT IIOCJIEIHUE U3 pacTBOpoB coieil. Hampumep,
B3aumozeiicreue Zn + Cu2+ — Zn2+ + Cu BO3MOYKHO TOJIBKO B IIPSIMOM HaIIPaBJICHUU.

Mertainbl, crosimiye B psy JIEBEE BOJIOPOAA, BBITECHSAIOT BOJIOPOA IIPHU B3aUMOACHCTBUM



C BOJIHBIMHU PACTBOPAMH KUCIIOT — HEOKUCIINTENEH; HanboJiee akTHBHbBIE METAJIIBI (110 aTFOMUHUS
BKJIFOUUTEJIBHO) — U IIPU B3aUMOJICHICTBUU C BOJIOM.

Mertannsl, crosimue B psAy I[paBee BOJOPOJA, C BOJHBIMU pPAacTBOPAMU KHUCIOT —
HEOKHCIIUTENEH MPU OOBIYHBIX YCIOBUSAX HE B3aUMOJICHCTBYIOT.

IIpu »nexTponuse MeTajulbl, CTOSIIME IpaBee BOJOPOJA, BBIJEIAIOTCS Ha KaToJE;
BOCCTAQHOBJICHHE METAJUIOB YMEPEHHOM aKTMBHOCTH COINPOBOXKIAETCS BBIJICIIEHUEM BOAOPOAA;
HanOoJiee aKTUBHBIE METAJUIbI (10 QIIOMUHUS) HEBO3MOXKHO IPU OOBIUHBIX YCIOBUAX BBIIEINUTh
U3 BOJHBIX PACTBOPOB COJIEH.

IIpumep TeCTOB ISl TEKYLIEr0 KOHTPOJIA YCIIEBAEMOCTH CTYACHTA

BAPUAHT 1.

1.Hanbomnee akTUBHO KOPPOJIUPYET:

1) XMMHUYECKH YHCTOE JKeJe30; 2) KeJIe30 B OTCYTCTBUU BJaru;

3) TeXHUYECKOE KeJe30 BO BIAKHOM BO3/1yXe; 4) TEXHUUECKOE JKEJIe30

B PacTBOpPE JJIEKTPOJIHTA.

2. B cnyuae 3neKTpOXUMHUYECKONH KOPPO3UH HAXOIALIUXCA B KOHTAKTE METAIIJIOB:

1) Ha xaTo/e UAET OKUCIIeHUE; 2) Ha aHOe UAET BOCCTaHOBIIEHUE; 3) OGonee

aKTUBHBIN METaIL SIBIISIETCS aHOI0M; 4) GoJiee aKTUBHBIN METallT SABISCTCS

KaTO/I0M.

3. B ciayuae a5eKTpOXUMUYECKOM KOPPO3UHM HAXOSAIINUXCS B KOHTAKTE METAJIJIOB JKele3a
Y MEJIM B KHCJIOU CpeJie:

1) Ha aHozie UIET pacTBOpEHUE XKeme3a; 2) Ha aHOJe UJIET pacTBOPEHUE

Meau; 3) Ha aHo/ie UAET BOCCTAHOBICHHE KHCIOPOAA IO THAPOKCH/I-HOHOB;

4) Ha aHOJe HIET BOCCTAHOBJICHHE KATHOHOB BOAOPO/IA 10 MOJIEKYJISIPHOTO

BOAOpPOJA.

4. J1ns nomyyeHuss METaJNIMYECKUX MTOKPBITUI XKejle3a UCTIOIb3YTCS METAIIIbI, KOTOpBIE
10 CPAaBHEHUIO C JKEJIE30M :

1) 6onee akTUBHBL; 2) U O0OJ€€e aKTUBHbBIE, U MEHEE aKTUBHBIE; 3) MEHEE aKTHUBHBIE;

4) MeTaibl He UCTIOJIB3YIOTCS;

5) Ilpu moAroToBke BOABI, MOCTYMAMOIIEH B KOTEJIbHbIE YCTAHOBKH, €€ IOABEPraroT
Jead’paiuu 1 yJaleHus u3 Heé:

1)azora; 2) Bogopoaa; 3) kuciaopoaa; 4) aprosa.

BAPUAHT 2

1. Hanbonee akTHBHO KOPPOJIUPYET:

l)TexHuyeckoe xKene30; 2) XUMHUUECKH YUCTOE KENe30; 3) xKee3o,

MIOKPBITOE CJI0EM 0JI0BA; 4) CIIaB XKeJle3a C XPOMOM U HUKEJIEM.

2. . B ciy4ae 31eKTpOXUMHUYECKON KOPPO3UH HAXOSIINXCS B KOHTAKTE METAJJIOB

1) Ha aHOZE MIET BOCCTAHOBJIEHHUE; 2) HA KaTO/Ie UAET OKUCIICHHE; 3) MEHEee

aKTUBHBII MeTasll SBISETCS aHOJ0M; 4) MeHee aKTUBHBIN MeTasll SBIsSETCs

KaTo/IOM.

3. B ciayuae »neKTpOXUMUYECKOW KOPPO3UHM HAXOSIIUXCS B KOHTAKTe METAIJIOB jKele3a
Y MEJIU B KHCIIOU cpeJie:

1) Ha xaTtozne UAET paCTBOPEHUE KEJe3a; 2) Ha KAaToAe UIAET BOCCTAHOBIIEHUE KaTHOHOB
BOJIOpOJa 0 MOJIEKYJSIPHOTO BOJOPOJA; 3) Ha KaToje MAET BOCCTAHOBJIIEHHME KHUCIOPOAA /10
TUAPOKCHUI-MOHOB; 4) Ha KaToJie UAET paCTBOPEHUE MEIH.



4. Ilpu y>KeHUU KeJle3a OHO OKPHIBAETCSI TOHKUM CJIOEM :
1) menu; 2) uunka; 3) onoBa; 4) HUKEJIS.
5. IHrubutopoM npu XpaHEHUH COJITHOM KUCIIOTHI CITy>KaT MPOU3BOIHBIE:
1) anunuHa; 2) 6ytunamusa; 3) anaHuHa; 4) BaHWINHA.
BAPUAHT 4
1.271eKTpOXUMHUYECKYIO KOPPO3UIO METAJIIIOB BBI3BIBAET:
1) KOHTaKT MeTajla C KUCIOPOAOM; 2) KOHTAKT METaJljla ¢ OKCUIIOM CEpBI;
3) KOHTaKT C JpyrUMHU MeTalliaMy; 4) KOHTAKT MeTajljia ¢ BOJIOM.
2. B cinyuae 35€KTpOXMMHUYECKON KOPPO3UH HAXOAALMXCSA B KOHTAKTE METAIIIOB:
1) Ha aHOAE UIET BOCCTAHOBJIEHUE; 2) HA KaTOJIe UAET BOCCTAHOBIICHHUE;
3) Gosiee aKTUBHBIM METAJUT IBISIETCS KaTO0M; 4) MEHEE aKTHBHBIN METallT
SIBJIIETCS QHOJIOM.
3. B city4ae 31eKTpOXMMHAYECKONH KOPPO3UH HaXOAIIMXCSl B KOHTAKTE€ METAJUIOB JKele3a
Y M€l B IICJIOYHOM MJIM HEUTPAIIbHOU Ccpefie:
1) Ha kaToze UIET BOCCTAHOBIIEHUE KATHOHOB BOJOPOJA 1O MOJIEKYJIIPHOTO
BOJIOPO/1a; 2) Ha KaToJe UAET pacTBOPEHHE XKeJe3a; 3) Ha KaToJe UAET
pacTBopeHue Meau; 4) Ha KaTto/e UAET BOCCTAHOBJIEHUE KHCIOPOIa 10
TUJIPOKCHU/I-UOHOB.
4. 1515 IpOTEKTOPHOM 3aIMTHI CTAJIBHBIX U3AEINUN UCIOIb3YIOT IPOTEKTOPBI:
1)Mg u Zn; 2) Al u Cu; 3) Cau Sn; 4) Co Cr.
5. K a1ekTpoXuMuYecKuM MEeTOJaM 3aIIUThl METAJUIOB OT KOPPO3UU OTHOCSTCS:
1) HukenupoBanue; 2) mudonaHue; 3) BOpoHeHUE; 4)KaToAHAS 3aILMTA.
BAPUAHT 3
1. XMMHYECKYIO0 KOPPO3HUIO BBI3BIBAIOT:
1) xucnopon; 2) Bce nepeyrciIeHHbIe BEIeCTBa; 3) XJI0p; 4) OKCHUJIBI CEPHI.
2. B cinyuae 31eKTpOXMMHUYECKON KOPPO3UH HAXOAAIMXCSA B KOHTAKTE METAIIIIOB:
1) Ha arHoze UIET OKKCIIEHNUE; 2) HAa KaToe UAET OKUCITIeHHE; 3) Oojiee aKTHUB-
HBIM MeTaJll SBJISAETCS KaTOJ0M; 4) MEHEe aKTUBHBIN METasll SBJISETCS aHOOM.
3. B ciayuae a5eKTpOXUMUYECKON KOPPO3UHM HAXOSAIIMUXCS B KOHTAKTE METAJIJIOB JKeJe3a
Y MEIH B MIEJTOYHOW WIIM HEUTPaJIbHOM cpeae
1) Ha aHOJIE UAET BOCCTAHOBIICHUE KHUCIOPO/A A0 THAPOKCHI-UOHOB;
2) Ha aHOJIe MIET pacTBOPEHUE MeH; 3) Ha aHO/Ie UJIET paCTBOPEHUE
xenes3a; 4) Ha aHOoZe UAET BOCCTAHOBJICHNE KaTHOHOB BOJIOPOJIA 10 MOJIEKY-
JISIPHOTO BOAOPOAA.
4. B KadecTBe JHMTUpPYIOIIMX J00aBOK NpU TOJIYYEHUH HEp)KaBelolleld cranen
UCIIOJIb3YIOT:
1) Znu Mn; 2) Agu Au ; 3) Niu Cu; 4) Cru Ni
5. MHruburopom npu nepeBo3Ke CEpHON KUCIIOTHI B JKEIE3HBIX [IUCTEPHAX CITYXKHUT
1) a30THast KUCIIOTA; 2) YKCYCHAsI KUCJI0Ta; 3) CEPHHUCTAs KUCIIOTA;
4) consiHas KUCIIOTA.
BapuanT 4
Al. Koppo3uio METasuIoB U CILIaBOB BbI3bIBACT
BO/Ia U KUCJIOPOJ
OKCH/IbI YIJIEPOJIA U CEPBI
pacTBOPBI CONEH
BCE MEPEUYNCIIEHHbIE KOMITIOHEHTHI

b=



A2. Haubonee cuiibHO METal KOPPO3UPYET

1.
2.
3.
4.

B PacTBOpE XJIOpHUIAa HATPUS
B KUIISTYCHOM TUCTUIUTMPOBAHHON BOJIE
B CYyXOM BO3JIyX€

B IUCTHJUIUPOBAHHOMN BOJE

A3 ITokpsITHE JIy’)KEHOTO JKee3a

l.
l.
2.
3.

1) Mg
/n
Sn
Cu

A4. BemecTBa, BBEJICHHE KOTOPBIX YMEHBIIAET arPECCUBHOCTh CPEbl, HA3bIBAIOT

1.
2.
3.
4.

KaTaJu3aToOpPbl KOPPO3UHU
aKTUBATOPBI KOPPO3UU
WHTHOUTOPBI KOPPO3UHU
POTEKTOP

AS. bonee akTUBHBIN MCETaJll, HpeHOTBpaH_IaIOH_II/Iﬁ KOPPO3HUI0 MCHEC aKTHBHOI'O MCTaJll1a,

Ha3bIBACTCs

1.

KaTajau3aTop KOppo3uu

2. aKTUBaTOp KOPpO3UHU
3. MHTHOHUTOpP KOPPO3HUU
4. nmpotekTop
A6 J171s1 3a1IUTHI CTAJIBHBIX KOPITYCOB MOPCKHUX CYJIOB OOBIYHO UCIIOIB3YIOT
1. Na
2. Zn
3. Cu
4. Fe
Yacte B (3a1aHus ¢ KpaTKUM 0TBETOM)

B1. PaccraBbTe hakTOpHI, BAUSIOMINE HA KOPPO3HUIO METAJIA, B MIOPSIKE YBEITUICHUS
s dexra koppo3uu: 1) AUCTHILTMPOBAHHAS BOJA, 2) CyXOH BO3IyX, 3) pacTBOp XJIOpHUAa
HaTpus, 4) KUMTYeHas: IUCTUILTMPOBaHHas Boaa. OTBET JaiiTe B BUIC
HOCJIEI0BATENBHOCTH LU PP.

B2. YcraHoBuTE COOTBETCTBHE MEXAY IPOLIECCOM U TUIIOM KOppo3uu. OTBET Aaiite B
BUJIE MTOCIIEIOBATEIILHOCTH IU(P, COOTBETCTBYIONTNX OYKBaM 1O an(aBuTy.
[NPOLIECC TUII KOPPO31U

A) 4Fe + 30, + 6H,0 = 1) xumuueckas

= 4Fe(OH); xoppo3us

b) pactBopenue nuHKa mpu 2) 371eKTPOXUMHUYECKast

KOHTAKTE IIMHKA U KeJe3a KOppo3us

B) xoppo3us xenesa B

MPUCYTCTBUU 0JIOBA

I) 2Cu + O, = 2Cu0

IIpoMe:KyTOUHBIH KOHTPOJIb 3HAHUM CTYJAEHTOB: OCHOBHbIE TEPMHMHBI H

onpeneeHus (rjaoccapuii)

3aI_HI/ITHLIC IOKPBITUA — TOHKHEC INNICHKH, UCKYCCTBCHHO CO31aBaACMbIC HA ITIOBCPXHOCTU



MeTalja IS 3allUThl  OT KOppo3uu. MeTamnueckue TMOKPBITUS HAaHOCATCS JHO0 B
raJIbBAHMYECKUX BaHHAX IMPHU MPOIMYCKAHUU TOCTOSHHOTO TOKAa, JHMOO B Me4yaxX MPU BBICOKOU
TEMIIEpaType; HEMETALINYECKUE JAKOKPACOYHBIE TMOKPBHITHS COJIEpKaT pacTBOp MOJMMEpa B
OpPTraHUYECKOM PACTBOPUTEIIE C PA3TMUHBIMU MTPUCATKAMU

NunukaTopel — BeliecTBa, MO3BOJSIONIAE IO U3MEHEHHUIO IBETa WU JIPYTUX CBOMCTB
pacTBOpa yCTaHaBIMBAaTh KOHEYHbIE TOYKM IPU TUTPOBAHMM; MPUMEHSAIOTCS IpU AHAIN3E
COCIUHEHUN

Karanus — wu3MeHeHHe CKOpPOCTH XHWMHYECKOW peakuu B MPHUCYTCTBHM BELIECTB,
YCKOPSIOIINX WM 3aMeJISIONINX MPOIECC MyTeM 00pa30BaHUs MPOMEXYTOUHBIX COSAMHEHUN C
peareHTaMu; TaKU€ BEILECTBA, HA3bIBAEMbIE KaTaau3aTopaMu, IOCIE TMPOBEACHUS pEaKINU
OCTalOTCs B HEM3MEHHOM BHjie. Kayuyku CHMHTeTHYEeCKHE — BBICOKOMOJIUMEPHBIE MaTEPHAIbl —
amacToMepbl  (MOJIMOYTaaueH, IOJIMU30NIPEH W WX COMOJUMEPHI), TpeIHA3HAYCHHBIC IS
TIOJTYYEHUST PE3UHBI

Kunernka xuMudeckass — y4€HHE O CKOPOCTSIX XMMHUYECKUX peakuuil. [log kuHeTukoi
peaKkIy MOHMMAIOT 3aBUCUMOCTb CKOPOCTH JIaHHOW pEaKUuu OT J[aBJICHUS, TEeMIIepaTyphl,
KOHLIEHTpAllMU PEareHTOB U JPYruX MapaMeTpoB

Koppo3uss - mnpouecc paspylieHuss MaTepuaja a pe3yjbTaTe XHUMHUYECKOro WU
(u3ruecKoro BO3ACHCTBUSA. PaznudaroT 3MeKTPOXUMHUYECKYI0, XUMHUUECKYI0 U OUOIOTHYECKYIO
KOppO3UH.

biyxmaromniye TOKH - 3JIEKTPUUECKHE TOKH, MPOTEKAIOIINE B 3€MJI€ TIPH HCIOIb30BaHUHT
€€ B KaueCTBE TOKOIIPOBOIAIICH CPE/IbI.

biyxpmarornue TOKM BBI3BIBAIOT KOPPO3UI0 METAUIMYECKHX TPEIMETOB B 3eMIle,
MPUBOJSILYIO K UX Pa3pyLICHUIO.

Koppo3uss crtpoutenpbHOro wmarepuana - HEOOpaTUMBIA Mpolecc  YXYIIICHUS
XapaKTEPUCTUK U CBOMCTB CTPOUTEIBLHOTO MaTepraja B KOHCTPYKIUHU B PE3yJIbTaTe XUMUYECKOTO
u/unn  (PU3UKO-XUMUYECKOTO W/WIM OWMOJIOTMUYECKOTO BO3JCUCTBUN WM TMPOLIECCOB B CAMOM
Martepuaie.

MeXKpHUCTaJUTUTHAST KOPPO3USI - KOPPO3Hsl, MPOUCXOJsIIasi 0e3 BHIUMOTO BHEIIHETO
paspylieHus MeTajijla BCIEICTBUE TOTO, YTO KOPPO3UWHBIN MPOIECC HIAET B OCHOBHOM IIO
TpaHHIAM 3€pEH KPUCTAJIIOB.

DIEeKTpOXUMHUYECKass KOPPO3Hs - KOPPO3Ms, BBI3BAHHAS MOTOKOM JJIEKTPOHOB MEKIY
KaTOJHOM 1 aHOJHOM 00JIaCTAMU METAIIMYECKON TTOBEPXHOCTH.

KonuyecTBeHHbIN aHANNU3 — pa3fen aHaJIUTUYECKON XMMUH, B 3a7a4y KOTOPOTO BXOJUT
oTpesieNieHue KOJIMYECTBA AJIIEMEHTOB, PAJAMKAIOB M (DYHKIIMOHAIBHBIX TPYMIN B UCCIETyEMOM
BemectBe. Konopumerpudeckuii aHanmu3 — (U3HKO-XUMHUYECKUNA METOJ, OCHOBaHHBIM Ha
YCTaHOBJICHUH KOHIIEHTPAI[MU OKPAIIIMBAEMOI'0 BEIIECTBA [0 MHTEHCUBHOCTHU U OTTEHKY OKPACKH

MertannoopraHu4eckie COEIMHEHUS — COENMHEHUs, CoAepXkalllue OJHy WiIu Oonee
CBSI3€M MeTal — yTJIepox

Munepansl — MpPOCThIE U CIIOKHBIE HEOPraHUYECKHE BELIECTBa, OOpa30BaBIIMECS B
pe3ynbTare NPOUCXOASIINX B IPUPOAE (PUIUKO-XUMUUECKHX MTPOLIECCOB

MonoMepbl — HU3KOMOJIEKYJISIPHBIE COSIMHEHUS, COAepKAIlUe PEaKIIHOHHOCTIOCOOHBIE
CPYIIIbI WK JBOMHBIE CBs3U. [IpUMEHSIOTCS JUIsl CHHTE3a MOJIMMEPOB

OkucliieHne OpraHuyecKuX COeMHEHUI — BBEJICHHUE B MOJIEKYJIy aTOMOB KUCJIOPO/1a WU
OTILIEIUIEHHE aTOMOB BOJIOpOAa

[TnactudukaTopsl — OpraHMYECKHUE COSAMHCHHUS, IPUAAFOIINE TUIACTUIHOCTH OJIUMEPAM
U PACIIUPSIONINE UHTEPBAT UX BBICOKODJIACTUYECKOTO COCTOSIHUS, HAarpuMmep d(Pupsl GpTaneBoi,



tdbocdopHoii, amunuHOBOM KHUCHOT. IlmacTudeckue Macchl — MaTepuaibl HAa OCHOBE
BBICOKOMOJIEKYJISIPHBIX COeMUHEHUN. Pa3nuyaroT TepmoruiacTUyHble (Ha OCHOBE JIMHEHHBIX

MOJIUMEPOB — TOJIMCTUPOJIA, TOJMBUHWIXJIOPUIA U T. J.) U TEPMOAKTUBHBIE (HAa OCHOBE
SMOKCUJTHBIX, (DEHOI(DOPMAIIBICTUIHBIX U AP. CMOJT) TIIACTHIECKHUE MACCHI
[ToBepXHOCTHOAKTUBHBIE BeLIECTBA — BEIIECTBA, CIOCOOHBIE aaCcOpOMpPOBATHCS Ha
MOBEPXHOCTAX pazjiena (a3 v MOHMKATh BCIEICTBUE ATOTO UX MMOBEPXHOCTHOE HATSXKEHUE
[IpomoTOopsl — BelecTBa, J0OABICHHE KOTOPBIX K KaTaau3aTopy YBEIMYUBAET €ro
AKTUBHOCTD

PaBHOBecue XMMHUECKOE — COCTOSIHME PEAKIIMOHHON CHCTEMbI, B KOTOPO XUMUYECKast
peaKkius TPOUCXOJAUT OJHOBPEMEHHO B JIBYX IPOTHUBOIIOIOXKHBIX HAMPABICHUSX C OJMHAKOBOM
CKOpPOCTBIO

Tekyuuii KOHTPOJIb 3HAHUM CTY/IEHTOB: MPUMEPHbIe HHAMBUIYAJIbHbIE 3aaHUS.

1. Llenb KOPPO3MOHHBIX UCCIEIOBAHMI

2. Knaccudukarus METo10B KOPPO3UOHHBIX UCCIICTIOBAHUM

3. IlokazaTenu KOppO3UKr METAJIIOB

4. lecsatubanbHas 1MIKajga KOPPO3SHOHHOM CTOMKOCTH METAIJIOB

5. CpaBHUTENBHOCTh KOPPO3UOHHBIX UCCIETOBAHUI

6. JJabopaTtopHbIEe METO/IbI UCCIICOBAHUI

7. MeTonpbl U3ydyeHHs IJICHOK Ha MeTajiax

8. MeTopl uccieI0BaHN METAJIJIOB Ha Ta30BYI0 KOPPO3UIO

9. O0mMe MeTOIbI UCCIIEIOBAHUI KOPPO3UU METAIIOB B AJIEKTPOJIUTAX

10. CnenuasbHble METOABI UCCIIEA0BAHUI KOPPO3UN METAJUIOB B pacTBOpax

11. DIeKTpOXUMHUUYECKHE METO/Ibl MUCCIIEIOBAHUN METAJIJIOB B pacTBOpax

12. BuenaGopaTopHbIe U SKCIUTyaTallHOHHBIE UCCIIEIOBAHUS

13. UccnenoBanus B atMmocdepe

14. UccnenoBaHusi B MOpe

15. MccnenoBanus B rpyHTE

16. UccnenoBanus B 3aBOJICKOM ammaparype

17. DKcrtyaTallMOHHbBIE UCCIIEI0BAHMS

18. Dkonoruueckue mpodIeMbl KOPPO3UHU METAIIIOB

IIpuMepHBbI NepeyeHb BONMPOCOB K 3adeTy mo aucoumnjanHe «Teopusi u meroabl
3alUTHI OT KOPPO3UM He(pTerazoBbIiX 00HEKTOB)

1. XuMudeckasi KOppo3usl B )KUIKUX CPEAax.

2. OcobeHHOCTH aTMOC(EPHONW KOPPO3UM METAJUIOB M €€ KOHTPOJMPYIOUIMHA Mpoliecc.
@DaKTOpbI, BIUSIOMNE Ha aTMOC(HEPHYIO KOPPO3HIO METAIIJIOB.

3. BiusHue BHEITHUX (aKTOPOB Ha ra30BYI0 KOPPO3UIO METAJIIOB.

4. KonraktHas u Ouosiormueckass Kopposus meTtawioB. Knaccudukanus u MexaHusm
aTMoc(hepHOl KOPPO3UN METAIIJIOB.

5. BausiHue BHYTpeHHHUX ()aKTOPOB Ha ra30BYI0 KOPPO3UIO METAIIIOB.

6. BiiusHue KMCIIOTHOCTH, TEMIIEPATYPhl U JIaBJICHUS Ha 3JIEKTPOXUMHUUYECKYIO KOPPO3UIO
METAIJIOB.

7. Teopust :kapOCTOMKOTO JErUPOBAHUS.

8. Bnmsiaue kpucramiorpadudeckoro (akropa, MEXaHMYecKoro (pakropa, coctaBa H
KOHIIEHTPALlMU KOPPO3HUOHHOM Cpe/ibl Ha AIEKTPOXUMHUUYECKYIO0 KOPPO3UIO METAJIJIOB.



9. BnusitHue nmpupoasl MeTaia, COCTaBa, CTPYKTYpbI CIUIaBa, COCTOSIHUSI MOBEPXHOCTH
MeTaJljia Ha AJIEKTPOXUMUYECKYI0 KOPPO3HIO.

10. MexaHu3M XUMUYECKOU KOPPO3UU METAILIOB.

11. IInénku Ha metamnax. KuneTnka XuMHU4ECKOW KOPPO3HH.

12. 3ammra METaIOB OT KOPPO3WH C KHUCIOPOAHOW Aemnofisipusanueit. OcoOeHHOCTH
KOpPpPO3UU METAJUIOB B YCJIOBHUSIX BO3HUKHOBEHHS MAacCUBHOCTU. [loBblleHHE KOPPO3MOHHOMN
CTOWKOCTH METAJIJIOB U CIUIABOB HA OCHOBE MOBBIIICHUS UX MTACCUBHOCTH.

13. Tlokazatenu koppo3uu. Teopunm XuMHUYEeCKOW Koppo3uu. TepmoauHamuka
XUMHUYECKON KOppO3uu. AJCOpOIHs KUCIOpOoJa Ha MeTale.

14. ITaccuBatopsl U enaccuBaTophl. Teopus NaCCUBHOCTU METAJLIOB.

15. Bonopoanas aenonsipu3anus.

16. IHruOuTOpHI KOPPO3UU M AHTUKOPPO3UOHHBIE CMA3KH.

17. CraniioHapHBbIC 3JIEKTPOAHBIC TTOTCHITHAIIBI.

18. Kontpomupytonuii (haktop M OCOOCHHOCTH TPYHTOBOM KOPPO3HH METAJLIOB.
ATpeccuBHOCTH MOYBBI. MeToAbl 60PHOBI € MOA3EMHON KOPPO3UEI METAILIOB.

19. Koppo3unoHHbie 1HarpaMmsl.

20. [TokazaTenu koppo3uu MetasuioB. [llkana KOppo3UOHHOI CTOUKOCTH METAJLJIIOB.

21. DneKTpoxuMuYecKas 3aliura.

22. KucnopoaHas ienosspu3anusi.

23. KuHeTHuka 3JIeKTPOIHBIX PEaKIIHM.

24. Metoabl 60pb0BI ¢ KOppO3UEH METAJIJIOB: BO3ACHCTBUE HAa METalll, BO3/CHCTBUE Ha
cpeny, BO3JEHCTBUE Ha KOHCTPYKIIHUIO.

25. MeXKpUCTAUTUTHAS U IIEIEBast KOPPO3US.

26. [{narpammel TypOe.

27. TepMOIMHAMUKA HJIEKTPOXUMUYECKON KOPPO3HH METAIIIIOB.

28. MeToasl 3alMTHl METAIOB OT atMocdepHoil kopposuu. [louBa W TPyHT Kak
KOPPO3UOHHBIE ANEKTPOIUTHL. MeXaHu3M U KiIaccu(UKaIus MoA3eMHOM KOPPO3HH METAILIOB.

29. Tlpobnema kopposwn. TepMoamHamuka W KHHETHKa Koppo3uu. Kiaccudpukamnus
KOppO3UH.

30. [TaccnBHOCTH METAILIIOB.

31. Tlokazarenu koppo3ud. Teopus XHUMHYECKOH KOPPO3WH METALIOB. AmcopOrms
KHCJIOpOJIa Ha MeTaJlIe.

32. 3ammra METAIJIOB OT KOPPO3MM C KUCIOPOIHOW Aemnoispusanuein. OcoOeHHOCTH
KOPPO3UHM METAJJIOB B YCJIOBHUSIX BO3HUKHOBEHMSI MACCUBHOCTH. [lOBbIlIEHME KOPPO3HMOHHOMU
CTOMKOCTH METAJJIOB U CIUIABOB HA OCHOBE MOBBIIICHUS UX TACCUBHOCTH.

33. BiusiHuE KUCIIOTHOCTH, TEMIIEPATYPHI U 1aBJICHUS Ha 3JIEKTPOXUMHUUECKYIO0 KOPPO3HUIO
METAaJIJIOB.

8. CucreMa olleHMBAHUSA IUIAHUPYEMBbIX Pe3yJabTATOB 00y4eHUSA

®opmMa KOHTPOJIS 3a oqny padory
MunuM. 6a/u10B | Make. 6a/1J10B Bcero
Texymuii KOHTPOJIb:
- 1abopamopnas paboma 1 3 bannos 5 bannos
- 1abopamopnas paboma 2 0 6annos 2 bannos
- 1abopamopnas paboma 3 3 bannos 5 bannos

- 1abopamopnas paboma 4 0 6annos 2 bannos




- 1abopamopnas paboma 5 3 bannos 5 bannos
- 1abopamopnas paboma 6 0 6annos 2 bannos
- 1abopamopnas paboma 7 3 bannos 5 bannos
- 1abopamopnas paboma 8 0 6annos 2 bannos
- 1abopamopnas paboma 9 3 bannos 5 bannos
- 1abopamopnas paboma 10 0 6annos 2 bannos
- 1abopamopnas paboma 11 3 bannos 5 bannos
- 1abopamopnas paboma 12 0 6annos 2 bannos
- 1abopamopnas paboma 13 3 bannos 5 bannos
- 1abopamopnas paboma 14 0 6annos 3 bannos
[TpoMexyTOUHAS aTTecTays (3auém) 50 6annos
HToro 3a ceMecTp (Oucyuniumy)sx3amen 100 b6annos

9 YyeOHO-MeTOAMYECKOE M HH(POpMALIMOHHOE 00ecrieueHne TUCIMILTHHBI
9.1 OcHoBHasi JIuTepaTypa
1. Koppo3us u 3amura MetaiuioB : yaeOHoe nmocooue st By3oB / O. B. Spocnasuesa [u
Ip.] ; mox HayyHol pemakumeit A. b. JlapunueBoil. — Mocksa : U3gatensctBo IOpaiit, 2019 ;
ExarepunOypr : M3a-Bo Ypan. yu-ta. — 89 ¢. — (Yuusepcutetsl Poccun). — ISBN 978-5-534-
05862-8 (M3marensctBo HOpaiiT). — ISBN 978-5-7996-1415-7 (U3n-Bo VYpan. yH-Ta). —
Texcr : anextponnslii // DBC KOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/441688
2. [Tyuxos, 0. A. Teopus KOppo3uu U METOJIbI 3AIUTHl METAIIJIOB | METOJINYECKUE
yKa3aHHsI K BBIMOJIHEHHIO J1abopaTtopHbIx padot / FO. A. Ilyukos, M. P. Opnos, C. JI. bepe3una.
— M. : MocKoBcKkHi rocyjapcTBEHHBIN TexHuueckuil yauBepcureT umenu H.O. baymana, 2014.
— 68 c. — ISBN 978-5-7038-3850-1. — TekcT : 35eKTpOHHBIHN // DNEeKTpOHHO-OMOIHOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/31643.html
3. [uarapkuaa O.B. AHTHKOppPO3WOHHAs 3alIUTa He(TEra3oBoro 00OPyI0BaHUS U
coopyxeHuil : ydye6Hoe nocobue / Illunrapkuna O.B., JlanteB A.b.. — Mocksa, Bosoraa :
Wndpa-Unxenepus, 2022. — 128 ¢. — ISBN 978-5-9729-1007-6. — TekcT : 31eKTpOHHBIH //
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/124001.html

9.2 JlonostHMTEIbHAS JIUTEpPATypa

1. WBmun S.B. 3amura HedTerazoBoro o00OpyAoOBaHUsS WHTHOUTOpAMU KOPPO3UH.
Meroasl wucnblTaHUd dPPEKTUBHOCTH W (HUBHUKO-XMMHYECKUX TapaMeTpPOB HHTHOHUTOPOB
KOppo3uH : ydeOHo-meTomuueckoe mnocobue / MBmuu S.B., Jlectes A.E.. — Kazanp :
M3parensctBo KHUTY, 2022. — 92 ¢. — ISBN 978-5-7882-3192-1. — TekcT : 37€KTpOHHBIH //
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/129131.html

2. [Hunrapkuna O.B. Koppo3uss u 3amura HapyXKHOH IOBEPXHOCTU CTaJbHBIX

TpyOOIPOBOJIOB B MPUPOJIHBIX cpeaax : yuebHnoe nocobdbue / llunrapkuna O.B., JlanteB A.b.. —
Mocksa, Bonorma : Undpa-Umxenepus, 2022. — 288 c. — ISBN 978-5-9729-1008-3. —
Texcr : anextponnsiit // IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/124193.html
3. Kartonmnas 3amura o0cagHbIX KOJOHH HE(TSHBIX CKBAXHWH : ydeOHOe mocodue /
C.A. Jlonmrux [um gp.].. — Kazaunp Kazanckuii HalMOHANLHBIM HCCIEI0BATEILCKUNA
texHonornueckui yuusepcuter, 2018. — 200 c. — ISBN 978-5-7882-2529-6. — TekcT :
anekTpoHHbI // [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/100690.html

9.3 IlporpammHoe obecnevyeHue:


http://www.iprbookshop.ru/31643.html
https://www.iprbookshop.ru/124001.html
https://www.iprbookshop.ru/129131.html
https://www.iprbookshop.ru/124193.html
https://www.iprbookshop.ru/100690.html
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9.4 llpodeccuonanbubie 6a3bl JTAHHBIX U HHGOPMAIMOHHBbIE CTIPABOYHBIE CHCTEMBbI
COBpPEeMEHHBbIX HH(POPMAIMOHHBIX TEXHOJIOT Wit

1. CnpaBouno-nipaBoBas cucteMa «Koncynbrant [TIimtocy (http://www.consultant.ru)

2. Dnexrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DnextponHas 6ubnuoreunas cuctema [IPRbooks (http//www.iprbookshop.ru)

4. DnexTponHas Gubnuoreunas cucrema FOPAUT (http//www.biblio-online.ru)

5. Bce o kopposuu (http://www.corrozii.net/korroz/?ysclid=Imn1sndxw1420128767)
6. Koppo3sus (https://www.okorrozii.com/?ysclid=lmn1u3193q244866925)

10 OOecneyenne o0pa3oBaTeJbHOI0 Ipomecca sl JHI € OrpaHUYEeHHBIMU
BO3MOKHOCTSIMH 310POBbSI M HHBAJIH/I0B

VY4eOHble UM Yy4yeOHO-METOAMYECKHE MaTepuaybl i CaMOCTOATEIbHOW pabOThI
o0yyaroImuxcs U3 Ynciia MHBAINIOB U JIMIl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSAMU 370poBbs (OB3)
IPEOCTaBIAIOTCA B (popMax, aJlaiTUPOBAHHBIX K OTPaHUUYEHUSM UX 3/10pOBbS U BOCHPUSATHUS
UHpOpMaLIUK:

JInst caenbIX B craboBUASATINX

- JeKuuu Oo(pOPMIISIOTCS B BHUJE 3JEKTPOHHOIO JOKYMEHTA, JOCTYIHOIO C IOMOUIbIO
KOMIIBIOTEPA CO CIEHUAIN3UPOBAHHBIM IPOTPAMMHBIM 00€CIICUEHNEM;

- THMCBbMEHHBIE 3aJaHMs BBINOJHSIIOTCS Ha KOMIBIOTEPE CO CHELUAIN3HPOBAHHBIM
IPOrpaMMHBIM 00€CTIEYeHUEM, U MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs HMHIMBUYallbHOE paBHOMEpHOE ocBelieHrne He meree 300 mokc;

- JUIA BBITIOJIHEHUS 3a/laHUsl TPH HEOOXOAMMOCTH MPEIOCTABIISETCS YBEIMYHBAIOIIEE
YCTPOMCTBO; BOZMOXKHO TaK)K€ UCIIOJIb30BaHUE COOCTBEHHBIX YBETUUUBAIOIINX YCTPOUCTB;

- MUCHbMEHHBIE 33aJ]aHNsT OPOPMIISIOTCS YBEIIMICHHBIM MIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOM (hOpME MITH BBITIONHSIOTCSA B TUCbMEHHOU hopMme
Ha KOMIIbIOTEPE.

J7is TIyXux v caaboCbIIIIaux:

- JeKuuu o(opMIAIOTCS B BUJE 3JEKTPOHHOIO JOKYMEHTa, JIMOO MpPeloCTaBIIsETCS
3BYKOYCWJIMBAIOIIAA anmnaparypa WHANBUAYAIbHOTO OJIB30BaHUS;

- MIUCbMEHHBIE 3a/1aHUs BBIMOJIHIIOTCS Ha KOMIIBIOTEpPE B MUCbMEHHOHN (opMe;

- DK3aMEH M 3a4€T MPOBOAATCS B MHCbMEHHON (opMe Ha KOMIBIOTEPE; BO3MOXKHO
IpOBeJCHHE B (POPME TECTUPOBAHUS.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-ABUTaTEIBHOIO anmnapara:

- JeKuuu OQOPMIISIIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C HOMOUIbIO
KOMIIBIOTEPA CO CIEHUAIN3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUEHUEM;

- THMCbMEHHBIC 3aJ]aHMsl BBINOJHSIOTCS HAa KOMIBIOTEPE CO CHELHAIN3HPOBAHHBIM
IPOrpaMMHBIM 00ecTIeYeHUEM;

- DK3aMeH M 3a4€T NPOBOJATCS B YCTHOU (pOpME MIIH BBITIOJIHSIOTCS B MMCBbMEHHOM (hopme


http://www.elibrary.ru
http://www.corrozii.net/korroz/?ysclid=lmn1sndxw1420128767
https://www.okorrozii.com/?ysclid=lmn1u3l93q244866925

Ha KOMIIbIOTEpeE.

[Tpu HEOOXOAMMOCTH TIPEyCMATPUBACTCS YBEINICHNE BPEMEHH JIJIS IOJTOTOBKY OTBETA.

[Iponienypa  mpoBefieHHMsT ~ NPOMEXKYTOYHOM  aTTecTalludl Ui OOydYaromuxcs
YCTQHABJIMBACTCS C YYETOM WX HHIUBUAYAIBHBIX TICHXO()U3WYECKHX OCOOCHHOCTEH.
[IpomesxyTouHas aTTecTalys MOXET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Tpu mpoBeneHUN MPOIEAYPHl OLIEHUBAHUS PE3YJIHTATOB O0OyUEHHS TpeayCcMaTprUBacTCs
UCITIOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HWHIMBUAYAJIbHBIMU
0COOEHHOCTSIMU 00YyYarOIMXCs. DTH CPEJICTBA MOTYT OBbITh ITPEIOCTABIIEHBl YHUBEPCUTETOM, WU
MOTYT HCIIOJIb30BaThCsl COOCTBEHHbIE TEXHUYECKHE CPECTBA.

[IpoBenenue mpoueaypbl OLEHMBAHMSI pe3yJIbTaTOB OOy4YeHMs JIOMyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcs 10CTyN K MHPOPMAIIMOHHBIM U OubnuorpaduyeckuM pecypcam B CETU
WuTepHer mis kaxaoro oOydwaromerocss B (opmax, aganTUPOBAHHBIX K OTPAHUYEHUSAM HUX
3II0OPOBBSI U BOCTIPHATHS MHPOPMAITUH:

Jlnst crensIX U cnaboBUAALIMX:

- B IeyaTHOM (hopMe yBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

JUist TyXuX U caboCIbIaInX:

- B Ie4aTHou (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

Jliis 00y4aromuxcsi ¢ HapyLEHUsIMU OIIOPHO-BUTaTEILHOTO arapara:

- B Ie4aTHOH opme;

- B (popMe 3JIEKTPOHHOTO IOKYMEHTA;

- B hopme ayanodaiina.

VYdeOHbIe ayAUTOPUH ISl BCEX BUAOB KOHTAKTHON M CaMOCTOSITEIbHOM paOOTHI, HAy4YHAs
O6ubIMOTEKa M MHbIE MOMEIICHUs A1 0Oy4eHHUS OCHAIEHBI CIEUATIbHBIM O00OPYJOBaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKUMHU CPEIACTBAMHU O0YUCHUS:

Jlnst cnensIX U cnaboBUAALIMX:

JUTSL TIIYXUX W CITa0O0CIIBIIIAINX

- aBTOMATH3MPOBAHHBIM pPa0OYMM MeCTOM MJs JIoAeH C HapylIeHHeM ciyxa |
cJ1a00CIIBIIIAIINX;

- aKyCTHYECKHH yCUIIUTENb U KOJIOHKH;

Jliig 00y4aromuxcsi ¢ HapyLEHUSIMU OIIOPHO-BUTaTEILHOTO arapara:

- IePEBIXKHBIMHU, PEryJINPYEMbIMU 3proHoMuueckumu napramu CHU-1;

- KOMIIBIOTEPHON TEXHUKOW CO CTIIEIUAIBHBIM ITPOTPAMMHBIM 00€CTICUeHHEM.

11. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUNINHBI

MatepuaabHO-TEXHUYECKOE 00ecTIeYeHNE TUCIUIUINHBI BKIIOYAET:

1) oubmnoreunsiit o GI'BOY BO «CaxI'Vy;

2) MYJIbTUMEANIHOE 000pYy1I0BAaHUE JIJISl UTEHUS JIEKIUH-TIpe3eHTalIHH;
3) TEXHOJIOTUYECKOE U KOMITbIOTEPHOE BUPTyaJIbHOE 000pYI0BAHUE;
4) MaKeT MPHUKJIAIHBIX 00yJYaronX IPOrpamm;

[Ipy mOAroTOBKE K MPAKTUYECKHM 3aHATHSAM M CaMOCTOSTENbHOM paboTe MOKHO
UCTIOJIb30BaTh KOMITBIOTEPHBIE KJIACCHI CO CTAaHAAPTHBIM MTPOTPAMMHBIM 00€CTIeUeHHEM.

JlexumoHHbBIE 3aHATUS JOJKHBI TPOXOJUTH B MYJIbTUMEAUMHON ayTUTOPUH, OCHAIIIEHHOMN
KOMIIBIOTEPOM U IIPOEKTOPOM. JIeK1nu xenaTenbHo CONMpOBOXKIAATh PE3eHTalueH, coaepxKalen
TEOPETUYECKUI WIIIOCTPAaTUBHBIN Matepuan. llpeseHtanus noKkHA OBITH MOCTpOEHA IO
CIIEIyIOIIeMy TNPUHIUIY: TeMma, Lelb, 3aJauyd JIEKIUH, KpPaTKOE COJAEpKaHUE NpeIblIylen
JICKIIUU, TEOPETHUYECKH MaTepuain, UTOTH JIEKIMOHHOTO 3aHATHsS, 0003HAYEeHBI BOIPOCH U
3a/laHus AJIsl CAMOCTOSITENIbHOTO U3yUEHUs], TEMA CIIEIYIOIIEH JEKIUH.

[Ipe3enTanuu 1Mo JEKIHUOHHOMY Kypcy Pa3OWTHI MO TeMaM, MO OTIEIbHO B3STONW TeMe
MOYET OBITh HECKOJIBKO TPE3EHTAIINH.
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JIMCT UBMEHEHU

(HU3menenus u dononnenus 6 PIIJ] enocsamces evnce2o0H0 u 0hopmasiiomcest 8 0aHHoU ghopme.
Usmenenus @HocaAmcs 3aMeHOU OMOENbHbIX JUCMO8 (CMApblil TUCM NpU IMOM  YBEMHbIM
MapKkepom nepeuepkusaemcs, a HO8bll JUCH C USMEHEHUeM CMeNniepoM NPUKAIbleaemcs K
paboueil npoepamme (Xpanumcs Ha Kagheope), 8 snekmponuou ¢opme PII/] dondcna Ovims
aKmyanusupo8aHHouU ece2od, m.e. ¢ GHECeHHbIMU USMEHEHUIMU.

Ipu Hanuuuu 60161020 KOTUYECTNEA USMEHEHUI U NONPABOK, 3AMPYOHAIOUWUX NOHUMAHUE,
BO3HUKUIUX 8 CBA3U C UMEeHeHueM Hopmamuenot bazvl BO u opyeum npuuunam, npogooumcs
noanviil nepecmomp PIIJ] (m.e. svinyckaemcs nosasa PIIJ]), komopas npoxooum eéce cmaouu
NpoBepKU U YMBEPHCOEHUsL).

B pa0Ooueil mporpamme (Moodyie) AUCUUIIIINHBI wugp «Hazeanue ducyuniunvly

M0 HAMPABJICHUIO TIOJITOTOBKU (CHeYyUaIbHOCmUL)

Ha 20 /20 yueOHbIil roa

1.B BHOCSITCS CJIEAYIOLUE U3MEHEHUS:
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3.B BHOCATCA CICAYOINEC NUBMCHCHUS:
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