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1. Heab 1 3a0aum M CHUTILTHHBI

Heab TMCHMIVIMHBI - GOPMHUPOBAHUE Y CTYACHTOB MPEICTABICHUS O HAYYHBIX OCHOBAaX
npoliecca KOppo3uu METAIJIOB, BUIaX KOPPO3UH U CIIOCO0ax 3aIlIUThI OT HegE.

3agauyu AUCHMILINHBI:

—  M3Y4UTh PU3UKO — XUMHUUECKUI MEXaHU3M KOPPO3HOHHBIX MIPOIIECCOB;

— OCBOEHHE OCHOBHBIX IPHUHIUIIOB arpe€CCHUBHOTO BO3JEHCTBMS pa3iIM4YHBIX Cpell Ha
METaJIJIbl U METAJUIMUECKUE KOHCTPYKLIUU;

— IPaKTHYECKOE O3HAKOMJIEHHE C BHMJAaMM KOJIMYECTBEHHOW OLEHKH CKOPOCTHU
KOPPO3HHU U CIIOCOOAMU 3aIUThI METAJUIOB;

—  pa3BUTHE HaBBIKOB pabOTHI ¢ y4eOHOW M CIIPAaBOYHOMN JINTEPATYpOil /Ui 0000IIeHHS U
0OBSICHEHUS 3KCIIEPUMEHTAIIBHBIX PE3YyIbTaTOB.

(dbopMHpOBaHUE MPEACTABICHUHN Y CTYI€HTOB:

— O HayyHBIX OCHOBAX Ipoliecca KOPPO3UU METAIIIOB

— 00 3KOJIOTUYECKOM aCIEKTE MPOLIECCOB KOPPO3UH.

—  (opmupoBaHue 3HAHUHN Y CTY/IEHTOB:

— 00 OCHOBaXx TEOpPUM KOPPO3HMOHHBIX IPOLECCOB B Ta30BBIX M JKUAKHX
3JIEKTPOIIPOBOIALINX Cpeslax;

— 00 oOumx CBEIEHUSAX O COCTOSHUM W H3MEHEHHUU CBOMCTB KOHCTPYKLIHMOHHBIX
MaTepHaJIoB M0J] BIUSIHUEM TEXHOT€HHBIX U aHTPOIIOTECHHBIX (PaKTOPOB;

— 00 OCHOBHBIX HCTOYHHMKAX KOPPO3MOHHOI'O BO3JIEHCTBUS HAa KOHCTPYKIIMOHHBIE
MaTepuaibl B IPOU3BOJACTBEHHOHN JAESITEIbHOCTH, HUX KAYeCTBEHHbIE M KOJIWYECTBEHHbIE
XapaKTEepPUCTUKH, METOJbl M CIIOCOOBI MPOTHO3UPOBAHMS HAJECKHOCTH OOOPYAOBAaHUS MU
NIOCJIEACTBUM KOPPO3HOHHOIO BO3JEHCTBHS;

— O KOHUENIMHU KOMIUIEKCHOTO 00eCIeueHus 3allUThl MaTepUaIoB OT KOPPO3UU;

(hopMHpOBaHUE Y CTY/IEHTOB YMEHUI:

—  KJaccUPUIMPOBATH KOPPOZHUOHHBIE MIPOLIECCHI;

— OLIEHUTh XapakTep BIMAHUA OKPYXAloLleW WO IPOU3BOJACTBEHHOW Cpelapl Ha
3aKOHOMEPHOCTH TEUEHUS] KOPPO3HOHHBIX MPOLIECCOB;

—  TPUMEHATH TEOPETUUYECKUE 3HAHUS K PEIICHUIO IPAKTUYECKUX U MCCIIEN0BATENbCKUX
3az1ad.

2. MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON POrpaMMbl

JluciumnianHa OTHOCUTCS K 00s3aTeIbHOW 4YacTH TporpamMmbl OakamaBpuara bioka 1.
Huctunmuael (Moxynu) HampaBieHuss noarotoBku 18.03.01 Xumudeckas TexHOIOTHS |
SBIISIETCS 0053aTeTbHOM TUCITUTUINHOM.

OddexTuBHOE M3yUeHHE IUCIHIUIMHBI TPEANoyiiaraeT Haauuue O0a30BBIX 3HAHHWHA IO
TUCITUTLIMHAM: 00IIIasi XUMUsl, HEOpTaHWYecKasi XUMHUS, MaTeMaThKa, pu3uka u jp.

Kypc moctpoen Ha OCHOBE COBpEMEHHBIX TPEOOBaHUH K YPOBHIO MTOATOTOBKH OaKaIaBpoOB
W HampaBieH Ha ¢GOPMHUPOBAHUE CHEIUATUCTa BBICOKOTO NPO(ECCHOHATBHOTO YPOBHS,
CIOCOOHOTO CTaBUTH M peliaTh HAYIHBIC 3a/1a4H, KBATU(DUITMPOBAHHO M KOMIIETEHTHO OIICHUBATH
MPaBWIBHOCTh PEIIEHUH IO BBHIOOPY: BHJA KOPPO3HMOHHOTO IIpOliecca, BIMSHUA Ha HEro
OKpY’Karollen cpeJibl, KOMIIJIEKCa Mep M0 00eCIeYeHHIO 3alUThl MaTeprana OT KOPPO3HH.



3HaHus, MOJyYEHHbIE IPU U3YYEHUH JUCLUIUINHBI, 00E€CIIeYNBaIOT HAYYHOE IOHUMaHHE
OCHOBHBIX BUJIOB (PH3MKO-XMMUYECKHUX IMPOIECCOB, JEKAIUX B OCHOBE MEXaHH3Ma KOPPO3UU H
IPU PEUICHUH TIOCTABJICHHBIX TPOPECCHOHATBHBIX 3a/1au.

3. ®opMupyeMble KOMIETEHIIHH 1 HHIUKATOPbI HX TOCTHKEHUSI 110 AUCHUTLINHE
Koanbt Conepixanue Kon u HauMeHOBaHHE HHIMKATOPA TOCTUKEHH S
KOMIETeHIHH KOMIeTeH Ui KOMIETeHIIHH
YK-1 YK-1. Cnocoben | YK-1.1 3nHarth: MeTOAWKM TOWCKa, cOopa ®

OCYLIECTBIIATE IIOUCK, | 0OpaboTKH HHPOPMALINY;

KPUTHHICCKUN  aHAIN3 | ayryanpHble poccHiicKUe U 3apyOeKHbIC HCTOYHUKH

" CHHTE3 .
uapopmaniut B cdepe  mpodecCHOHATHLHOM

uHpopManuy,

IIPUMEHATS NeSITeIbHOCTH; METOJ] CHCTEMHOTO aHAJIN3A.

cucremubii  monxox | Y K-1.2YMeTh: IpUMEHSATh METOAMKH TIOKMCKa, cOopa
TUTST pemieHus | M 00paboTku  MHGOpPMAUMH;  OCYILECTBIATH
MMOCTABJICHHBIX 3374 | KpUTUYECKUII  aHamu3 W CUHTe3uH(OpMaIuu,
MOJIYYEHHON W3 Ppa3HBIX HMCTOYHUKOB; MPUMEHSITH
CHUCTEMHBIN TOJXOM IS PEHICHUS TOCTABJICHHBIX
3a1a4

VYK-1.3Bnagerp: MeTogamMu IOMCKa, cOopa U
00paboOTKH, KPUTHYECKOTO aHallu3a M CHUHTE3a
nH(OPMALIUY; METOAUKOW CHCTEMHOTO MOAX0/a IS
pelieHust MOCTaBJICHHBIX 3a]1a4.

OIIK-2 OIIK-2. Cmoco0OeH | OIIK-2.1. 3Hare: OCHOBHBIE MAaTEeMAaTHYECKHE,
HCIIOIb30BATh ¢usnueckre, QUINKO-XUMUYECKUE, XUMHYECKHE
MaTeMaTHHCCKUC, METOBI Ui pEIleHHs 3a1au NpodecCHOHATBHON
¢buznueckue, GpU3MNKO-

NeSITeIbHOCTH.
XUMUYECKHE,

i Tr— OIIK-2.2. YMeTh: HCHOIB30BaTh MaTEMaTHYECKUE,
IS pelleHus  3ajad ¢busnueckue, QUINKO-XUMUYECKUE, XUMHYECKHE
Hpo(beccnoﬁanbﬁoﬁ MCTOABI I PCHICHUA 3aaad HpO(l)eCCI/IOHaJILHOfl
NEATeIbHOCTH JIeATEIIbHOCTH.

OIIK-2.3. Bnaznerb: cHOCOOHOCTHIO MPUMEHSTH
MaTeMaTHYECKHE, ¢buznueckue, ¢duzuKo-
XUMUYECKHE, XUMHUYECKHE METOJAbl ISl pelIeHUus

3aaad HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH.

4. CTpyKTypa H coJep:KaHue JUCIHHIIMHBI
4.1 CTpyKTYypa AMCUMILINHBI
OOmiass TpPyAOEMKOCTh JHUCHUIUIMHBI COCTaBIsieT 3 3aueTHble eauHuIbl, 108

AKaJCMHUYCCKUX YaCOB.

Bun paGotet TpynoéMKOCTb, aKaj. 4acoB
5 ceMecTp BCETO
OO6u1asi TPy10€eMKOCTh 108 108
KonrakTHas padora: 40 40




JIeKIIMOHHBIE 3aHATHS 18 18

[TpakTuyeckue paboThI 18 18

KonTtakTHas paboTa B EpUOJI TEOPETUIESCKOTO 00YUCHUS 4 4
(KoutTO)

CamocrosiTejibHas padoTa: 68 68

CaMOTOATrOTOBKa (MIpopaboTKa U TOBTOPEHHE JIEKIIMOHHOTO
Marepuaia U Marepuasa y4eOHUKOB U YU€OHBIX ITOCOOHIA,
I'OCTos u ap.)

IMMOAIr0OTOBKA K IMPAKTHYCCKHUM 3aHATHAM

IIOATrOTOBKA K HpOMC)I(YTOqHOﬁ arrecrauguu

IIOATOTOBKA K 3a4€ETy

4.2 Pacnpe)le.ﬂe}me BUI0B paﬁDTI)I H UX TPYAOEMKOCTH IO pasaejiaM JUCHUITINHBI

Bunpl yueOHOM
paboTHI (B Yacax)
KOHTaKTHas =
<
Ne % 2 T | DopMbI TEKYIIEr0 KOHTPOJIS
n /;1 Pazjen IuCHUIIMHbBY TeMbl | 2 v 26 0 E) g yCIIEBAEMOCTH,
3 = | 8 E &= Z \§ MPOMEXKYTOYHOMN aTTeCTAlUK
| E3 E| 84
E | 38 2 | S
g, =
= @)
1 Brenenue B 5 2 9 10 bimi-onpoc. Kpyrisiii crod.
JUCIUILIUHY. Pabora ¢ o6opynoBaHuem
2 Xumuyeckasi Koppo3ust 5 2 9 10 | bmum-ompoc. Kpyrisrii croir.
METaJIJIOB PaGora c o6opynoBanuem
3 DIEeKTPOXUMUYECKAs 5 4 4 10 | bmum-ompoc. Kpyrisrii croir.
KOppO3H1s METAJIJIOB Pabora ¢ o6opynoBaHuem
5 10 | Bmmm-ompoc. Kpyrisrii cToo.
4 Buns! koppo3un 4 4 4 H-orp pyT
PaGora ¢ obopynoBanuem
5 10 bnuu-onpoc. Curyanus-
Mepsl 60pbOBI € 1rorp yan
5 - 4 4 ynpaxknenue. Pabota c
KOppO3Hel MeTasioB
000py/I0BaHUEM.
5 10 baum-onpoc. Cutyanus-
MeTo161 KOPPO3UOHHBIX t-onp yar
6 . 2 2 ynpaxknenue. Pabota ¢
WCCIIEIOBAaHHH
000pyTIOBaHUEM.
dopMa UTOTOBOM 5 .
p 8 3aueT B ycTHOM hopme
aTTeCTaluu
NTOI'O: 18 | 18 | 4 | 68

4.3 Conepixanue pa3aeaoB AUCHUTLTHHBI

1. Baenenue B AMCHUILINHY

Onpenenenne TepMUHA «KOPPO3Usl METAJUIOBY». 3HAUEHWE KOPPO3HUHU U 3allUThl METAJUIOB
JUISL HAPOJHOTO XO35IIICTBA U 3KOJIOTHU. 3a7jaui U Hay4yHble OCHOBBI Kypca. Poib TepMoauHaMuKku
¥ KHHETHKH B YYCHHH O KOPPO3HH U 3aluTe MeTaiuioB. Kinaccnukaius Koppo3HOHHBIX BELIECTB.

2. XumMHu4eckasi KOppo3usi MeTa110B



TepMoanHaMuKa XMMHYECKOM KOppo3uu MmeTauioB. IlneHkum Ha Meramnax. Kuneruka
XUMHUUYECKON KOppo3uM MeTayioB. OKHCIEHHUE CIIaBOB. Teopus KapOCTOMKOro JErHMpOBaHMSL.
BnusiHre BHEIIHUX ¥ BHYTPEHHHUX (DPAKTOPOB Ha XUMHUYECKYIO KOPPO3HIO METAIIOB. XHUMHUYECKast
KOppO3Usl METAJIJIOB B KUAKUX CPENaX.

3. DJIEKTPOXUMHMYECKasi KOPPO3Us MeTALI0B

MexaHu3M 3JIEKTPOXUMHUYECKON KOppo3uu MeTaiuioB. [lomsipuzanus 3I€KTpOAHBIX
MIPOLIECCOB. AHOJIHBIM MPOLECC SJIEKTPOXUMHUYECKON KOppo3uu MeramuioB. Koppo3moHHbIe
IpoLecChl C KHUCJIOPOJHOM aenojsipuzauuei. Koppo3monHble mnpouecchl ¢ BOJOPOAHOU
Jenossipu3anued. Pacder 3JIeKTpOXMMHYECKOro KOpPpO3WOHHOro mpouecca. IlaccuBHOCTH
MeTayuioB. BHyTpeHHHe (hakTOphl AIEKTPOXUMHUYECKON KOPPO3UU METaIoB. BHenHue (hakTopsl
IIEKTPOXUMHUYECKON KOPPO3UN METAJIIOB.

4. Buabl KOppo3un

AtMocdepHas koppo3us MeTaiioB. [logzemHuas koppo3us MeTaioB. Mopckasi KOppo3ust
MerauioB. Koppo3uss MeTamioB B pacIUIaBI€HHBIX cojsix. HekoTtopele BUIbI MECTHOU
3JIEKTPOXUMHYECKOM KOppo3uum MeTaiioB U cruiaBoB. llleneBas kopposusi. Toueunas
(MUTTUHTOBAs) KOPPO3Us. MEeKKPUCTAITUTHASI KOPPO3HUSL.

5. Mepb1 60pb0OBI ¢ KOppoO3Uel MeTALIIOB

Mepsl BO3ACHCTBUS Ha MeETaUl. 3alldTa METALUIOB HWHTUOMTOpAaMH KOPPO3HH.
DNEKTPOXUMHUYECKAsl 3allUTa METAUIMYECKUX U3aenuid. Mepbl Bo31elCTBYSA Ha KOPPO3UOHHYIO
cpeny. Mepbl BO31€CTBHSI HA KOHCTPYKLUIO.

6. MeToabl KOPPO3HOHHBIX MCCIEOBAHUIA

OO0mas XxapakTepuCTUKa METOJ0B KOPPO3MOHHBIX HccienoBanuii. L{enb Koppo3noHHBIX
uccnenoBanuii. Kimaccugukaius MeToJ0B KOPpO3MOHHBIX HccaenoBaHuid. [Tokazarenu koppo3uun
MeTansioB. JlecaTuOanpHas IIKala KOPPO3MOHHOM CTOMKOCTH MeTayuioB. CpaBHUTEIBHOCTh
KOPPO3UOHHBIX UCCIIEI0BAaHUM.

4.4 TeMbl U IUIaHBI J1A00PATOPHBIX 3aAHATHI

JlabopaTopHnas padora Ne 1:

Pemenne 3aga4 no reme «TepMoguHaMuka KOppo3um»

3agaHus:

1. Paccumraiite AH 298 xumuyeckoii peakiun NaxO(T) + H20(x) — 2NaOH(1)

a
M0 3HAYEHHUsSM CTaHAAPTHBIX TEIUIOT 0Opa30BaHUS BEIIECTB (ﬁHf ). VYkaxwTe THII peaKiu
(9K30- WM SHAOTEPMHUECKAs).

2. OmpenenuTe, KaK HW3MEHSETCS DJOHTPONUS TIPH MPOTCKAHHH XUMHYECKOTO
nporecca NaxO(t) + H20(kx) — 2NaOH(T).

3. Paccuwuraiite Benmunny AS°eg ist mporecca
Na2O(t) + H2O(x) — 2NaOH(T), ucnons3ys 3HaYCHUS CTAaHAAPTHBIX DHTPOIIUHN BEIIECTB .

4. PaccunTaiite U3MEHEHUE SHEPTUH I'n66ca (AGP298) mitst mporecca
Na>O(t) + H20(kx) — 2NaOH(T) mo 3HaueHusM CTaHAApTHBIX dHepruil ['m66ca obOpasoBaHus
BelecTB. BO3MOXXHO JI caMOIIPOU3BOIBLHOE MTPOTEKAHNE PEAKIIMY TIPU CTAHIAPTHBIX YCIOBUSIX U
298K ?

5.  Omnpenenute, Bo3MokHO i~ mipu 95°C  caMOmpou3BOIBHOE — MPOTEKAHHE
nporecca NaxO(t) + H2O(x) — 2NaOH(T). OTBeT 000CHYiiTE, paccuuTan BEJTUYUHY
n3MeHeHus sHepruu [ mb0ca mpu JaHHOM TeMIiepaType.


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

6. CocTaBpTe TEPMOXMMHUYECKOE YypaBHCHHE peakiuu B3aumonaeucTBusi NaxO(T) u
H2O(x), ecii ipu 3ToM obpazyercs 1 moias NaOH(T). B oTBeTe npuBeauTe KOJIMYECTBO TEILIOTHI,
YKa3aHHOE B TEPMOXUMHUYECKOM YPaBHECHHUHU.

3ananue ais goMarraei paboTsl: [1oAroToOBKA Mpe3eHTAIHIA 110 TeMaM:

. IIpobaema koppo3uun

. TepMoiMHaMUKa U KUHETHKA KOPPO3UU

. Knmaccudukanus koppo3uu

. [okxazarenu koppo3uu

. AZicopOnust OKMCIIUTENIEH Ha MeTaliax

. OOpa3oBaHue TUICHKH MTPOYKTOB KOPPO3UH
. Knaccudukarus rieHoK 1o TONIIIHE

. YcIiioBUE CIUIONIHOCTH IJICHOK HAa METaJIIaX

O 00 13 N L A W N =

. MaccomepeHoc 1 371eKTPONPOBOTHOCTH B IJICHKAX MPOIYKTOB KOPPO3UH.
[Ipe3eHTaryu JOKHBI OBITh TOTOBBI K CIIEAYOIIEH JIAOOpaToOpHOU paboTe
Obcycoenue 00K1a008.

JlaGopaTopuas padora (B popMe ceMHUHAPA M pelneHus 3axa4) Ne 2:
BBenenne B AUCHUILINHY.

Bomnpocs! 1utst 06cyxaeHus:

. [Ipobnema koppo3uu

. TepmoilMHaMKKa U KUHETHKA KOPPO3HH

. Knmnaccuduxkanus koppo3uu

. Iloxazarenu koppo3uu

. AfcopOuus oKucauTeNIe Ha MeTaIax

. OBpa3oBaHue MICHKU MPOJYKTOB KOPPO3UH
. Knaccuduxkarus mieHoK o TONIIIHE

. YciioBuE CIUIOMIHOCTH MJICHOK Ha MeTaljiax

O 00 13 N L A W N =

. MacconepeHoc ¥ 3JeKTpOIPOBOJHOCTD B IUIEHKaX MPOAYKTOB KOPPO3UH.
3ajaHue JUIs CaMOCTOATENbHOW paboTel: Pemienune 3amad Ha Temy «XHUMHUECKas
TepMoauHamMuKa. KuneTtrka Koppo3um»

JlaGopaTopHas paGora Ne 3:

Pemenue 3amau Ha TeMy «DJIEKTPOXHMHYECKHE TMPoOUeECcChl B TIeTePOreHHbIX
cucremax. ['anbBaHn4YecKHe 3J1€eMEHTBI)

3amadus:

1. Boruucnure 9JIC u onpenenute HampaBlIeHUE TOKAa BO BHEUIHEW LENH JAHHOTO
raJlbBAaHHYECKOIO DJIEMEHTA!

Fe |FeSO4||AgNO3|Ag, yuntbBas, uto koHmentpamus wuoHoB Fe?* u Ag'
cooTtBeTcTBeHHO paBHa 0, 1mons/1 u 0,01Momnb/11.

VKka3aHus 1o BRIIOJIHCHUIO 3aJaHUS.

Hcnonb30Bath anropuTM:

A) CocraBnsieM cxeMy TaJIbBAHUYECKOTO 3JIEMEHTA M YKa3bIBA€M KOHIIEHTPALIMIO HOHOB B
pacTBOpax AIEKTPOJIUTOB.

b) [Tonw3ysice ypaBHeHneM HepHcTa, BIUKCIsIEM 3HAYCHHS SJIEKTPOIHBIX TTOTCHIIMAIOB

B) VkaspiBaem HampaBiieHHE ABUKEHUS AJICKTPOHOB BO BHEIIHEH IEIMH, YUYUTHIBAS, YTO
3JIEKTPOHBI JBHXKYTCS OT aHOJIa K KaToy



I') CocraBnsieM 3J€KTpPOHHBIE YpaBHEHHS IPOLIECCOB, MPOTEKAIOUIMX Ha AJIEKTPOJaXx,
YUUTBIBASI, YTO HA AaHOJIE MMPOUCXOIUT OKUCICHHE aTOMOB KeJie3a, a Ha KaTo/ie — BOCCTAaHOBJICHUE
MOHOB cepedpa

J1) 3anucbiBaeM MOJIEKYJISIPHOE YPAaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON PEaKInu,
JIeKaIe B OCHOBE paObOThI TAIbBAHHMYECKOTO dJIEMEHTA

E) PaccuntsiBaem DJ1C ranpbBaHUYECKOTO AIEMEHTA
byner nu maruuii B3auMo/1eliCTBOBAaTh C paCTBOPOM CyJib(haTta HUKEJIS.
3amanue s goMairHen padboTel: [loaroToBka mpe3eHTanuii Mo TeMam:

. XUMHYECKUI MEXaHU3M KOPPO3UHU U OKUCIICHHS METAJLJIOB
. TepMoaMHamMuKa XUMUYECKOU KOPPO3UU METAIIOB

. Kunerrnka XxumMu4eckon KOppo3uu

. [lepBuuHas ctajausi OKUCIECHUS METAJJIOB

. Poct mopucroii mieHku

. Tonkue rieHKn

. ToscThle TIEHKH

© NN AW~ WN

. MHOTOC/IOMHBIE TOJICTBIE IIJIEHKU

O

. AByxcnoitnbie oiHO(a3HbIe MIIEHKU

10. HanpsikeHus B 3alMTHBIX [JIEHKAX U Pa3pyLIEHUE ITUX IUIEHOK
11. Oxucnenue criaBoB

12. JIBoitHBIE OKCH/IBI B METAJLIaX

13. BHyTpeHHE€E OKUCIIEHHE CIIJIaBOB

14. Oxucnenue qucrnepcHOYIPOYHEHHBIX CIJIAaBOB

15. Teopus xkapoCTOUKOIO JETUPOBAHUS

16. Teopust ymeHblIeHNS Ae()EKTHOCTH 00pa3yrOIIEHCsl OKaTUHBI
17. Teopust 06pa3oBaHUsl BBICOKO3AIUTHBIX ABOHHBIX OKCHIOB

18. Teopust 0Opa30oBaHus 3aIUTHOTO OKCH/IA JIETUPYIOIIET0 3JIEMEHTa
19. Kapocroiikoe erupoBaHue TyrOIUIaBKUX METAJIOB

JlabGopaTopHas padora (B ¢popme cemunapa) Ne 4:
XuMHnuyeckasi KOppo3usi MeTaVIOB

Bompocsr 1ist 06cyxienus:

. XUMHUYECKUI MEXaHU3M KOPPO3UHU U OKUCIICHHS METAILJIOB
. TepMoilMHaAMKKa XUMUYECKON KOPPO3UH METAIIJIOB

. Kunetuka xumuueckoi Koppo3uu

. [lepBuuHas ctaaust OKUCIECHUS METAJIIOB

. Poct mopucroii mieHku

. ToakMe TIeHKH

. ToncTeie mIeHKn
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. MHOrOC0MHbBIE TOJICTHIE TUIEHKU

9. JIByxcinoitHble oHO(pa3HbIE TUIEHKU

10. HampsikeHusi B 3alIMTHBIX TJIEHKAX U Pa3pyIlIEHUE dTUX TIEHOK
11. Okucnenue crjiaBoB

12. /IBoiiHbIE OKCUJBI B METAIIIIAX

13. BHyTpeHHEE OKHCIIEHUE CIIaBOB

14. Oxucrnenne AUCepCHOYIPOUYHEHHBIX CIIABOB

15. Teopus kapoCTONKOTrO JETHpOBaHUS



16. Teopus ymeHbIIeHUS 1e(HEKTHOCTH 00Pa3YIOIICHCS OKATHMHBI

17. Teopust 00pazoBaHus BEICOKO3ANTUTHBIX IBOMHBIX OKCHJIOB

18. Teopust 06pa3oBaHus 3aIUTHOTO OKCH/IA JIETUPYIOIIETO 3JIEMEHTa
19. JKapocroiikoe jiernpoBaHue TYTOIUIaBKUX METAJJIOB

JlabGopaTopHasi padora Ne 5:

Pemenne 3amay Ha Temy «JJeKTpPOXMMHUYecKass Koppo3us. Kuciaopoanas
aenoasipusanus. Bonopoanas genossipusanus»

Samanus:

1. ANIOMUHUN HAaXOJIUTCS B KOHTaKTe ¢ IMUHKOM. Kakoi W3 3TUX METalIoB OyAeT
OKUCIISTHCS, €CJIM 3Ta M1apa MONaAeT B KUCIYIO Cpeay, HallpUMep, B CPENY COISTHOU KUCIOTHI?

2. W3nenue u3 Meau ¢ OJIOBSHHBIM ITOKPBITUEM HAXOJUTCS BO BIAXKHOM BO3AYXE.
Kakoii u3 metamios Oyzner KOppoAUpOBaTh NpU HAPYIIEHUH LIETOCTHOCTH NOKphITUs? K Kakomy
TUITY TOKPBITUH OTHOCHUTCS B 3TOM CIIy4ae 0JIOBO?

VYka3zaHus 10 BBIMOJTHEHUIO 3aAaHuii 1,2:

Hcnonb30BaTh anroputM:

1) OmnpenensieM xapakTep Cpesl

2) CocTaBuM cxeMy KOPPO3HOHHOMU TaJlbBAaHOTIAPHI/ TaTbBAHUYECKOTO YJIIEMEHTA

3) YkaxeM OKHUCITUTEITb.

4) Ornpenenum, Kakoi U3 METAJJIOB OyIET SIBISATHCS aHOZIOM, a Kakoi — katojom. [lyist
3TOrO CPAaBHUM 3HAYCHUS CTAHIAPTHBIX JIEKTPOIHBIX MOTESHITNAIOB

5) VYKkaxkeM HampaBlieHUE [ABM)KCHUS JJICKTPOHOB, YUYUTHIBAas, UYTO DSJIEKTPOHBI
JIBUXKYTCS OT aHOJIA K KaTOMdY, a OT KaTojia — K OKUCIIUTEIIO OKPYKAIOIIeH CpeIbl

6) 3anuineM 3JIeKTPOHHBIE YpaBHEHUS MPOIECCOB, MPOTEKAIOIINX Ha AIEKTPOAax, U
COCTaBUM CyMMapHO€ YpaBHEHHE:

7) CoctaBUM  MOJIEKYJSIPHOE  YpaBHEHHE  OKHCIUTEIbHO-BOCCTaHOBUTEIHLHOM
peaKuu, MPOTEKAIOMICH MPU KOPPO3HH

8) 3anmuceIBaEM BBIBOJI

3. Mennas aeranp pa3pyimaercs B arMocdepe kucioposa npu temmeparype 2000C.

B uem 3akmrouaeTcst mpu4MHA 3TOTO SBJICHUS?
VYkazaHus 10 BBIMOJHEHUIO 3aJjaHus 3:
Hcnons30BaTh anropuTM:
1) OrnpegensieM XxapakTep Cpeabl
3anuiieM ypaBHEHUE MpoIlecca, MPOTEKAIOIIET0 IPU XUMUYECKONH KOPPO3UHU
3amnuceBaeM BBIBO
3amanwue s goManrHen padbotel: [loaroToBka mpe3eHTanuii Mo TeMam:
. [loBepxHOCTHOE JIeTHpOBaHUE
. BiusiHre BHENTHUX U BHYTPEHHUX (PAKTOPOB HA XUMHUYECKYIO KOPPO3UIO METAJIIOB
. Temmiepatypa
. CocraB ra3oBoii cpezsl
. JlaBneHue razon
. BeicokoTeMmiepaTypHas nmaccuBanus
. CKOpoCTh IBUKEHHE Ta30BOM CPEJIbI
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. Pexxum Harpesa
9. Cocras criaBa
10. CtpykTypa MeTramia



11. JTepopmanust meTania

12. Xapakrep 00pabOTKH MOBEPXHOCTH METaIa

13. 3ammTa oT Ta30BOM KOPPO3UU

14. Xumunueckasi KOppo3usi METAIJIIOB B KUAKUX CPENax

15. Koppo3sust METaJIJIOB B HEANIEKTPOIUTAX

16. Pa3pymieHne MeTaIoB B KHJIKOMETANINYECKUX TEIUIOHOCUTENSX

17. B3aumoneiicTBue TBEPbIX METAJIOB C IPUMECAMH B JKUJAKOM MeTaie
18. KaBuTaliMOHHO-3pO3MOHHOE B3aUMOJIEHCTBUE KUJAKUX METAJJIOB

JlaGopaTopHnas padora (B popme cemunapa) Ne 6:
Xumuyeckasi KOppo3usi METALI0B

Bomnpocs! 11t 00cyxaeHus:

. IloBepXHOCTHOE JIeTHpOBaHUE

. BnusiHue BHEIIHUX M BHYTPEHHUX (DAKTOPOB Ha XMMUYECKYI0 KOPPO3UIO METAIJIOB
. TemniepaTtypa

. CocTaB ra3oBoii cpebl

. JlaBlieHHE ra3on

. BeicokoTemneparypHas naccuBamus

. CKopoCTb JBUKEHHUE a30BOU CPEJIbI

. Pexxum Harpesa
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. Cocras cmiaBa
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. CtpykTypa MeTaiia

. Hedhopmarnus MeTanna

. XapakTep 00pabOTKH OBEPXHOCTH MeTaIa

. 3ammTa OT ra30BOM KOPPO3UH

. XuMudeckasi KOppo3usi METaJUIOB B )KMJIKHX Cpelax
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. Koppo3usi MeTaiijioB B HE3INEKTPOIUTAX
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. PazpymeHI/Ie METAJJIOB B XXUJAKOMECTAJIINIMYCCKHUX TCIINIOHOCHUTEIIAX

-
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. BSaHMOHeﬁCTBHG TBEPABIX METAJIJIOB C IPUMECAMU B )KUAKOM MECTAJIIIC
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. KaBI/ITaHI/IOHHO-SpOSI/IOHHOG B3aHMOI[€fICTBH€ KHUIKHUX METAJIJIOB

JlaGopatopHasi padora Ne 7:
Pemtenue 3a1a4 Ha TeMy «JIEKTPOJIN3 PH KOPPO3HMN»

3agaHust:
1. CocTaBHUTh CXeMY JIEKTPOJIN3a HUTPATa CBUHIIA C YTOJIBHBIMH JIEKTPOaMH.
2. PactBop conepxut nonst Fe2+, Ag+, Bi3+, u Pb2+ oguHakoBo# koHIIeHTpanun. B

Kakol IOCIeOBaTeIbHOCTH OYyAyT paspsKaTbcsd HTH KaTHOHBI IIPH  3JIEKTPOJIM3E, €CIU
HanpsHKEHUe 10CTaTOYHO /I BbIAEIEHU J1F000ro MeTasuia?

3. HamnucaTte ypaBHEHUs peakiuil, MpOTEKAOIMIMX Ha JIEKTPOJAAX IPHU IJIEKTPOIIU3E
BOJIHOT'O PAacTBOPA XJIOPUJA HUKEIS C HUKEJIEBBIM aHOJ/IOM.

VYka3aHus 110 BBINOJIHEHUIO 3a1aHui 1,2:

Hcnonp30BaTh anroputM:

1) Ompenenum  coctaB  3yekTponuTa. Jimg  3TOro  3amuimieM  ypaBHEHHE
JEKTPOIUTUYECKON TUCCOLMALINU COJIU



2)

CocraBisieM YCIOBHYIO CXEMY OJJIEKTPOJIM3a, Ha KOTOpPOM TIOKa3bIBaeM

pacnpeiesieHie HOHOB B IPOCTPAHCTBE U OPUEHTAIIMIO MOJISIPHBIX MOJIEKYJI BOJIBI Y TOBEPXHOCTHU
AJIEKTPO/IOB

3)
orpeens
4)
5)
nporiecca
4.
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13

14.

15

16.
17.

18

Ha ocHoBanuM cpaBHEHUS 3HAUEHHM CTaHAAPTHBIX AJIEKTPOJIHBIX MOTEHIHUAIOB
€M YaCTHIIbl, YYaCTBYIOIIHME B KATOJHOM IpoIlecce (BOCCTAHOBIICHHUS )

OrnpezernsieM 4acTUIlbl, yYaCTBYIOIIHE B aHOAHOM TpoIiecce (OKUCICHHS)

CocraBiisieM CyMMapHO€ HOHHOE, a 3aTeM — CYMMapHOE MOJICKYJIIPHOE YPaBHEHHUSI
AJIEKTPOJIN3a
3amanue s goMairHer padboTel: [loaroToBka mpe3eHTanuii o TemMam:

. IlepBbie peacTaBiaeHus 00 HIEKTPOXUMUYIECKOM MEXaHU3Me KOPPO3UHU

. TepmoiMHaMMKa IEKTPOXUMHUYECKON KOPPO3UU

. CrauinoHapHbl€ TOTEHLIMAJIbI METAIIJIOB

. Anarpammel [TypGe

. Kuneruka anonHoi peakunn

. KoHleHTpalmoHHble OrpaHUYeHHs aHOJAHON pPEeaKLUU U pOJIb IPOJYKTOB KOPPO3UU
. Bogoponnas nenosspuzanus

. Kucnoponnas genonsipuzanus

. Koppo3nonnsie auarpamMmmsbl

10.
11.
12.

Pacuer 351eKTpOXMMHYECKOT 0 IpoLiecca KOPPO3UH

TepmoanHaMuueckass BO3MOXKHOCTb M IBHKYLIasi CUJIa IpoLecca

Kopposunonnsie norepu Meraia 1 KOPPO3UOHHBIN TOK

. Iloxazarenu 371€KTPOXUMHUYECKON KOPPO3UM MeTalla

AHanuTHuecKni pacyer mpouecca

. I'paduueckuii pacuer mporecca

Kontponupyronuii npouecc

XapaKkTepruCcTUKa KOHTPOJIMPYIOILIEro IIpolecca

. OCHOBHBIE TpPaKTUYECKHE CIydyau KOHTPOJS DJIEKTPOXUMHUYECKHX KOPPO3MOHHBIX

TPOLIECCOB

19.
20.
21.
22.
23.
24.
25.
26.

[TaccuBHOCTH METAILIIOB
Omnpenenenne MacCCHBHOCTH METAIIJIOB
XapakTepucTUKa MACCUBHOTO COCTOSIHUS MeTajlia
[TaccuBaTops! U 1enaccuBaTOPbI
Teopust nacCHBHOCTU METaJJIOB
[lepenaccuBarusi METaIIOB
O06006111eHHas aHOTHAs TOJIIPU3ALMOHHAs KpUBas
OCOOEHHOCTH KOPpPO3HHM METANIOB B YCIOBHSX BO3MOXXHOTO BO3HHMKHOBEHUS

ITaCCUBHOCTH

27

. I[loBbIlIIEHHE KOPPO3UOHHOW CTOMKOCTH METAJJIOB U CIIJIABOB Ha OCHOBE MOBBIIICHUS

MacCUBUPYEMOCTU

28
29

. BHyTpeHHue GpakTopbl 3JeKTPOXUMHUUECKON KOPPO3UH METAIUIOB
. BHemrnue (hakTophl 2IEKTPOXMMUYECKON KOPPO3UU METAITIOB

JlabopaTopnasi pa6ora (B popme cemunapa) Ne 8:

DJIEKTPOXUMHYECKAast KOPPO3UsI METAJLJIOB.
Bormpocs! muist o6¢cyxenHus:

1. IlepBbie mpeacTaBieHUs 00 PIEKTPOXUMUYECKOM MEXaHU3ME KOPPO3UU



. TepMouHaMuKa 3JIEKTPOXUMUYECKON KOPPO3UHU

. CrauinoHapHbl€ TOTEHLIMAJIbI METAIIJIOB

. Anarpammsl [TypGe

. Kuneruka anogHou peakuuun

. KoHuenTpannonsbsle orpaHu4eHNsl aHOAHOM peaklivy U poJib IIPOJYKTOB KOPPO3UU
. Bomoponnas nenosnspuzanus
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. Kucnoponnas nenonsipusanus

9. Koppo3uoHHbIe AUarpaMmbl

10. PacyeT 3JIeKTpOXMMHUYECKOTO MPOIECCa KOPPO3UHU

11. TepmonuHamuueckasi BOSMOYKHOCTb U ABIMIKYIIAsl CUJIa Ipoliecca

12. Koppo3uoHHbIe TOTEpU METajia U KOPPO3UOHHBIN TOK

13. [TokazaTenu 3IEKTPOXUMHUECKOM KOPPO3UU MeTalia

14. AHanmuTHYECKU pacyeT mpoiecca

15. I'paduueckwuii pacueT nporecca

16. KonTponupyromuii nporecc

17. XapakTepucTHKa KOHTPOJIIMPYIOLIETO IIpoliecca

18. OcHOBHBIE NpPAKTUYECKHE CIIydaul KOHTPOJIA 3JIEKTPOXMMHYECKHUX KOPPO3HMOHHBIX
IIPOLIECCOB

19. IlaccuBHOCTH METAILIIOB

20. Onpenenenre NacCUBHOCTU METAILIOB

21. XapakTepucTHKa IacCCUBHOI'O COCTOSIHUSI METaJl1a

22. [TaccuBaTOpBI U I€MIACCUBATOPBI

23. Teopust IaCCUBHOCTH METAJJIOB

24. IlepenaccuBanus METAIIOB

25. O6001eHHas aHOIHAs! TTOJIIPU3AllMOHHAs KpHBast

26. OcCOOEHHOCTH KOpPPO3WU METAJUIOB B YCJIOBUSAX BO3MOXHOIO BO3HUKHOBEHUS
MaCCUBHOCTHU

27. lloBblllIeHHE KOPPO3UOHHON CTOMKOCTH METAJIOB M CIJIABOB HA OCHOBE TMOBBIIICHHS
MaCCUBUPYEMOCTHU

28. BHyTpeHHUE QaKTOphl FIEKTPOXUMHUECKON KOPPO3UH METAIIIOB

29. BHemHue GakTopsl 2IEKTPOXUMUYECKON KOPPO3UH METAIIIOB

Obcysrcoenue 00K1a008.

JlaGopaTopHas padora Ne 9:

Pemienne 3amau nHa Temy: «IIpomecchl KOppo3uM PpPa3IHYHBIX METAJLIOB.
HNHTEHCHBHOCTH KOPPO3UMN»

3agaHus:

1. Ckuermass! 1Ba MeTaJia. Y KaKATE, KAKOH M3 METAJUIOB MTOJIBEPIraeTCs KOPPO3UH:

a)Mn—Al; 6) Sn—Bi .

2. Kakue 3 HIKENEepPEeUnCICHHBIX METANIOB BBITIONHSIOT 7S CBHHIIA POJIb aHOJTHOTO
nokpeitusi:  Pt, Al, Cu, Hg ?

3. Kakue u3 HUXKenepeurcIeHHBIX METAJUIOB BBIMOIHSIOT ISl CBHHIIA POJIb KaTOAHOTO
nokpertust:  Ti, Mn, Ag, Cr ?

4. YKakuTe MPOIyKT KOppo3uu npu KoHTakTe ZN — Ni B HeliTpansHOM cpeje.

5. Ykaxkute mpoAyKT Koppo3uu mnpu koutakte Zn — Ni B kucnoit cpeae (HCI).

6. 3aganue Ay JOMaIIHeH padoTHI:



[ToaroroBka npe3eHTaIMi 110 TEMAM:
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31.

. Koppo3nonHo-mexannueckoe pa3pylieHue METAIIJIOB

. BnusiHue cratuctuyeckux HanpspKEHUHM Ha 3JEKTPOXMMHUECKOE MIOBECHHUE CIIJIaBOB
. BiinsiHME cTaTHCTUYECKUX HANPS)KEHUH Ha CKOPOCTh KOPPO3UHU

. Koppo3uonnoe pacrpeckuBanue

. Koppo3uonnas ycranocts

. Kopposus npu tpenun

. Koppo3us npu kaBuranuu

. JIokanpHas Koppo3us

. MexXkpucTamunTHas KOppo3us

. KoHTakTHas koppo3us

. lllesreBast koppo3us

. ToueuHas (IUTTUHIOBAasi) KOPPO3US

. AT™MOcdepHas Koppo3ust

. Knaccugukanus u mexanusm armochepHoil Koppo3uu

. Kongencanuys Biaru Ha IOBEpXHOCTH KOPPOIUPYIOLIETO MeTajlIa

. OcobeHHocTr aTMOC(EepHON KOPPO3UU METAIJIOB U €€ KOHTPOJIUPYIOIUI MpoLecce
. @aKkTOphl aTMOCPEPHOI KOPPO3UH METAIIOB

. MeTobl 3aIUTh METAIIIOB OT aTMOC(EPHON KOPPO3HU

. [lom3eMHast KOppoO3Us METAIIIOB

. IlouBa U TPYHT KaK KOPPO3HOHHBIE PACTBOPbI

. MexaHu3Mm U kinaccuuKaiys noa3eMHON KOPPO3UH METAIIIOB

. Korrponupyroumii pakrop 1 0COGEHHOCTH I'PYHTOBOI KOPPO3UN METAIIJIOB
. BnusiHue paznuuHbIX (pakTOpOB Ha IPYHTOBYIO KOPPO3HIO METAILIIOB

. KuHetnka rpyHTOBO# KOppO3UH METAINIOB

. Koppo3zus metamioB OiyxIaroluMu TOKaMU

. MeTtoap! 60pbOBI € TOA3EMHON KOPPO3UEH METAIIIIOB

. Mopckast Koppo3usi METaJI0B

. MexaHu3M 1 0COOEHHOCTH MOPCKOM KOPPO3UU METAJIIOB

. Bmusinue paznuysbIx (pakTOpoB Ha MOPCKYIO KOPPO3UIO METAIIJIOB

. CrtocoOblI 31U Thl METAJIOB OT KOPPO3UU B MOPCKOH BOJIE

KOppO3I/I$I MCTAJIJIOB B PACINIaBJICHHBIX COJIAX

JlaGopaTopHas padora (B popme cemunapa) Ne 10:
Buasbi koppo3umn.
Bonpocsr 1uist 06cyxienus:

. Koppo3unonHo-MexaHH4IeCKOe pa3pyIlieHHe METAIIIOB

. Bimmsaane cratucTdeckux HaHpH)KeHI/Iﬁ Ha 3JICKTPOXUMHUUYCCKOC IMOBEACHUEC CIIJIaBOB

. BnmusiHue cratncTuyeckux HanpspKEHUH Ha CKOPOCTh KOPPO3UU
. Koppo3nonnoe pactpeckuBanue

. Koppo3us npu tperun

. Koppo3sus npu kaButamuu

. JJoxanpHast koppo3ust

. MexXkpucTamuiuTHas KOppo3ust

0.

1
2
3
4
5. Koppo3uonHas ycTanocThb
6
7
8
9
1

KonTakTHas koppo3us



11. llenesas koppo3us

12. ToueyHast (IUTTUHTOBAs) KOPPO3US

13. Atmocepnas Koppo3us

14. Knaccudukamus u MmexaHu3M aTMoc(hepHOl KOppo3uu

15. KongeHcaius Bjiar Ha MOBEPXHOCTH KOPPOAUPYIOIIETO METalia
16. OcobernHoct aTMOc(hepHO KOPPO3UHU METAIIIIOB M €€ KOHTPOJIMPYIOITUH TTpoliece
17. ®aktopsl aTMOC(hHEPHON KOPPO3UH METAJIIIOB

18. MeTopl 3alUThl METAJIJIOB OT aTMOC(HEPHON KOPPO3UH

19. TIloxzeMHass KOppoO3us METAIIOB

20. ITouBa ¥ rpyHT KaKk KOPPO3UOHHBIE PACTBOPHI

21. MexaHu3M U KIacCU(PUKAIUS TTOI36MHON KOPPO3HH METAIIIOB

22. KonTtponupyromuii pakTop 1 0cOOEHHOCTH TPYHTOBON KOPPO3UU METAJIIOB
23. BausiHue pa3nuyHbIX (PaKTOPOB HA TPYHTOBYIO KOPPO3HIO METAJIOB
24. KuneTuka rpyHTOBOM KOPPO3UU METAJIIOB

25. Koppo3ust MeTaioB Oi1yXK1al0lUMU TOKaMH

26. Metoapl 60pBOBI € MOA3EMHON KOPPO3UEH METAIIIIOB

27. Mopckasi Koppo3usi METaJjIoB

28. MexaHu3M 1 0COOEHHOCTH MOPCKOM KOPPO3UU METAJLIOB

29. BrniusiHue pa3inyHbIX (PAaKTOPOB HAa MOPCKYIO KOPPO3HUIO METAJJIOB
30. Crioco0bl 3aIUTH METAJUIOB OT KOPPO3UU B MOPCKOM BOJIE

31. Koppo3ust MeTaioB B pacIUIaBICHHBIX COJISAX

JlaGopatopHasi padora Ne 11:

Pemienne 3amau Ha Temy: «IIpomecchl KOppO3MHM PAa3JIHYHBIX METAJJIOB.
HNHTEHCHBHOCTH KOPPO3UI»

3agaHust:

1. [ITuHKOBYIO U KEJNE3HYIO TUIACTUHKHU OITYCTHJIM B pacTBOp cyib(ara meau. CocTaBbTe
AJIEKTPOHHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHHUSI PEAKIUH, IPOUCXOASIINX HA KAKION U3 3THX
wiactuHoK. Kakue mporecchl OyayT NMPOXOAWUTh Ha IMJIACTMHKAX, €CIM Hapy)KHbIE KOHIbI MX
COEIMHUTH MPOBOIHUKOM?

2. Kak Bnusier pH cpenpl Ha ckOpocTh Kopposuu xene3a u nuHka? [louemy? CoctaBpTe
AJIEKTPOHHBIE YPABHEHUS AHOJHOIO M KaTOJHOIO MPOILECCOB aTMOc(epHON KOPpPO3UU ITHUX
METaJlIOB.

3. B pacTBOp 251€KTpOIHTA, COAECPIKALIETO PACTBOPEHHBIN KUCIOPOI, OITYCTUIIH IIMHKOBYIO
IJIACTUHKY M IIUHKOBYIO IUIACTMHKY, YACTMYHO NOKPBITYI0 MEIbI0. B Kakom ciydae mponecc
KOPPO3UM LIMHKA NPOXOIUT MHTeHCHUBHee? (COCTaBbTE 3JIEKTPOHHBIE YPABHEHUS AHOJHOIO W
KaTOJHOTO IIPOLIECCOB.

4. Kakue cBOiCTBa B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMSIX MPOSIBISIET CEpHas
kucnota? HamummTe ypaBHEHHS PEaKIMil B3aMMOJCHCTBHS pa30aBICHHON CEpHOW KUCIOTHI C
MAarHueM M KOHLIEHTPUPOBAHHOM - C MEJIbIO. Y KQXKUTE OKUCIUTENDL U BOCCTAHOBUTEb.

5. UeM CyIIeCTBEHHO OTIMYAETCs IeHCTBUE pa30aBIeHHOM a30THOW KUCIOTHI Ha METAILIIBI
OT JCHCTBHS XJOPOBOAOPOJHOW (COMNSHOM) M pa3daBieHHON cepHO kuciaor? YUto sBIseTCS
OKHCIIUTENEM B IIEPBOM CIIydae, YTo - B ABYX Apyrux? [IpuBeaure npumepsl.

6. CocraBbTe ypaBHEHHUS pEaKLMi, KOTOpbIE HY)KHO IMPOBECTH JI OCYILECTBICHUS
CIEAYIOUIMX MPEBPAILLICHUH:

Al [1 A12(SO4)3 ----------- > Na[Al(OH)4] --------------- > AI(NO3)3



7. CocraBbTe 3JEKTPOHHBIE U MOJEKYJSPHbIE YpAaBHEHUS peakUui: a) allOMHUHHS C
pacTBOpoM Iienioun; 6) 60opa ¢ KOHIIEHTPUPOBAHHON a30THON KHUCIOTOM.

8. Kakoil mpomecc HaspBalOT amoMuHOTepMHen? (CocTaBbTe JICKTPOHHBIE U
MOJIEKYJIIPHBIC YpaBHEHUS PEaKlMK, HA KOTOPOl OCHOBAaHO NMpUMEHEHHE TepmuTa (cMech Al u
Ee304).

9. 3aganue aJs JOMaIIHEeH paOdoTHI:

[ToaroToBka npe3eHTaIMi IO TEMAM:

. MeTaninndeckue 3aiuTHbIe TOKPBITHS

. ['anpBaHnYeCKUE MOKPHITUS

. Tepmoaudpy3HbIe TOKPHITHS

. Meroa norpyxeHus B pacIuIaBICHHbIM METAILI
. [LlmanupoBanue

. Merajutn3anusi HalbUICHUEM

. HemeTannuueckue 3auTHbIE TOKPHITHS

. Heoprannueckue nokpbITHs

. JIakokpaco4HbIe TOKPBITUS

0 3 N L AW N
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. HOKpBITI/IH CMOJIaMHU H IIIaCTMacCaMM

—_
—_

. Omanm

[S—
N

. UHruOuTopsl KOPpO3Un U aHTUKOPPO3UMHBIE CMA3KU

[S—
(98]

. UHruburops! J1st pacTBOPOB

[a—
~

. Uaruburopsr arMochepHOil KOppO3UH

—
W

. AHTUKOpPPO3UIHBIE CMa3KU

. O6paboTka KOPPO3HIHOM cpebl
. DNEKTPOXUMHUYECKast 3aInuTa

. Karonnas 3amura

. AHOHAas 3amuTa

N = = = =
S O 0 9 DN

. Konceppauus Merasmounsaenui

\9)
—_

. Ha3naueHnue koHCcepBaluy, yCI0BUs XpPaHEHUsI U3CITHN

[\
N

. Knmaccudukanus nznenuii, noBepraeMbix KOHCEpBallUU

\S]
(98]

. CpeactBa u METO/IbI KOHCEPBALIMH

[\
N

. TunoBbie cXeMBI KOHCEpBalun

JlabopaTopnas pa6ora (B ¢popme cemunapa) Ne 12
Meps! 60pb0BI ¢ KOPppPO3Hell MeTAJLIIOB

Bormpocsr muist o6¢cyxenus:

. Metaniandeckue 3aiuTHbIE TOKPHITHS

. ['anpBaHnYeCKUE MOKPBITUS

. Tepmoauddy3Hbie TOKPHITHS

. MeTon norpy>xeHus B pacIilaBJIeHHbINA METAII

. [ImanupoBanue

. MeTannu3zanus HanblJICHUEM

. HemeTannuueckue 3aliuTHBIE TOKPBITHS

00 3N kAW~

. Heoprannueckue nokpeItus

9. JIakokpacoyHbIE TOKPBITHS

10. ITokpeITHSI CMOJIAMU U TUIACTMACCAMH
11. DOmanu



12. NTHruOUTOpHI KOPPO3UU U aHTUKOPPO3UIHBIE CMa3KH
13. UHruburops! 1J1 pacTBOPOB
14. Uurubutopsl atMmochepHoil KOppO3UH
15. AHTHKOpPPO3UIHBIE CMA3KU
16. O6paboTka KOPPO3UHHON CpeIbI
17. DnexkTpoxuMuueckas 3anura
18. KaTtonuag 3ammura
19. AnonHas 3amura
20. KoHnceppaiiusi MeTaJUIOU3 A
21. Ha3zHaueHHe KOHCEpBALUY, YCIOBUSI XPAaHEHUS U3IEIUH
22. Knaccudukanus u3aenuii, moBepracMpiX KOHCEpBaIUU
23. CpenctBa U METO/bI KOHCEPBALIMU
24. TumnoBble CXeMbl KOHCEPBAIUU
Obcyxcoenue 00K1a008.

JlabopaTopHas padora Ne 13:

Pemenne 3aga4 Ha Temy «Pa3myHble Npouecchl KOPPO3UH METAJLIOBY»

3anaHus:

1. IlogTBEpAUTH  TEPMOAMHAMUYECKYID  BO3MOJKHOCTH  Ta30BOM  KOPPO3UH
(BBICOKOTEMIIEPATYpPHOI'O OKHCIeHus1) xene3Horo usaenus npu 7= 800 K B razosoit cmecw,
napiuaibHOe JaBjeHue KUCIopoaa B KoTopoit pasHsiercs 0,01 atm, eciu oHa COMPOBOXKIACTCS
o0Opa3oBaHMeM Ha MOBEPXHOCTH wu3zenus okcuaa FeO. Bpluumcnuth mapiuaibHOE JaBlIeHUE
KHCIIOPOJla, HM)KE€ KOTOpPOro KOpPPO3Hsl NPEKPATUTHCS INPH 3aJaHHOM TEMIIEpaType, a TakKkKe
OINPEACIUTh TEMIIEPATYpPy, BBILIE KOTOPOH KOPPO3Hs CTAHET HEBO3MOKHOM IPH CTAHIAPTHBIX
COCTOSIHUSIX KOMIIOHEHTOB.

2. Pacuetamu  DJIC E208 KOppO3MOHHOTO  37eMeHTa W »Heprun  I'mbbca
ArG298 KOPPO3MOHHOTO TIPOIIECCa MOATBEPIUTE BO3MOKHOCTH JJICKTPOXUMHUECKOW KOPPO3UU
npu Temriepatype 298,15 K uzgenust u3 HUKeNs1, HAaXOAIIErocs B IeadpupoBaHHON Bojie ¢ pH =
7. llpennonaraercs, 4To KOppo3usi IPOTEKAET B BhIJEIEHNE Bojopoa 1 oopazoBanueM Ni(OH)z,
TIPOM3BEIEHHE PACTBOPUMOCTH KoToporo npu T = 298,15 K cocrasmser 1,6-10—14,

3. W3nenve 3 OUMHKOBAHHOTO JKeJe3a MOABEPIVIOCH MEKTPOXUMHUYECKON KOPPO3UHU
B BogHOM pactBope ¢ pH = 10. IIpu stom nornotunocs 280 ma O2 u Beinenuioch 112 ma H2,
U3MEpEHHBIX Npu H.y. [IpuBeauTe ypaBHEHUs aHOMHOTO M KaTOJHOTO IpoleccoB. Paccuuraiite
Macchl MPOKOPPOIUPOBABILETO MPU 3TOM MeTaJlla M 00pa30BaBILIUXCS IPOITYKTOB.

4, Jetans cocTouT W3 crutaBa MarHus ¥ Mapranna. Kakoit meramn Oymer ObicTpee
paspyuarbcsi Ipu KOppo3uH? 3aluiINTe ypaBHEHHUS aHOJHOTO M KaTOAHOIO MPOILIECCOB MpHU
KOPPO3HH B KUCIIOH cpe/e. 3HaueHHs CTaHAapTHBIX dIeKTPoaHEIX notennuanos E (Mg?*/Mg)= -
2,37B, E (Mn*/Mn)=-1,18B.

5. Jleranbp cocTouT M3 criiaBa kene3a W Hukens. Kakoil meramn Oyner ObicTpee
paspylarbcs IpU KOPpOo3UM? 3aluUINTE ypaBHEHHUS AaHOJHOTO M KaTOAHOIO IPOLECCOB NpHU
aTMoc(hepHOW KOppo3HuU. 3HAUYEHHS CTAaHIAPTHBIX JIEKTPOAHBIX noTeHuuanos E (Fe2+/Fe)= —
0,444B, E (Ni2+/Ni)=-0,250B.

Pemenne 3anau Ha Temy «Onucanue nmpouecca KOppo3uM MeTalia U COCTaBJIeHHE
cXeMbl Ir'aJibBAHHYECKOTI'0 3J1eMEHTA.)



6. Onumure npouecc KOPpPO3UM HKENE3HOW IUIACTMHKU C BKJIIOYEHUSMU MENH,
ONYIIEHHOM B pacTBOp coJisiHOM kuciotel. [lpuBeaure cxemy oOpasyrolierocs Mpu 3TOM
rajJbBaHUYECKOr0 DJIEMEHTA.

7. XpoM HaXOAHUTCS B KOHTAKTE C MeJbI0. Kakoil n3 MeTallsioB OyJIeT OKUCISITHCS TIPH
KOPpPO3HUH, €CJIM Mapa METAJIOB HAXOJAUTCS B KUCIION cpeze (B cosstHOM kuciore). [IpuBenure
cxeMmy 00pa3yroIerocs Mpu 3TOM ralbBaHHYECKOI 0 3JIEMEHTA.

8. Onummre KOppO3UOHHOE MOBEJCHHS JIATyHU (CIJIaBa IUHKA C MEJIbI0) B KUCIOU
cpene.

9. Onummure KOPpPO3HMOHHOE IOBEJCHHE CTalu (CIUIaB JKele3a C YIJIEPOJOM) BO
BIIQXKHOH aTMocdepe Bo3Iyxa.

Pemenue 3agaun Ha Temy «OmnpeneneHne KAaTOAHOI0 M AHOAHOIO THIA 3AIUTHI
MeTaJllIa 0T KOPPO3UN»

10. OnuimTe KOPPO3MOHHOE IMOBEIEHUE JY)KEHOTO0 M OIIMHKOBAHHOTO JKejle3a BO
BIQXXHON atMmocdepe Bozayxa. Kakoe xene3o (Jy>keHOe WM OLMHKOBAHHOE) Oojiee HaJeKHO
3aIUILIEHO OT KOPPO3HH.

11. 3amanue I JoMalrHeld paboThI:

[ToaroroBka npe3eHTaluii o TeMaM:

. Llesib KOPPO3MOHHBIX HCCIEN0BAHUI

. Kimaccudukanus MeTo10B KOpPO3HOHHBIX MCCIIEIOBAHNN

. [Tokazarenu KOppo3un METAIIIOB

. JlecatubanpHas mkaga KOPPO3HOHHOW CTOMKOCTH METAJIJIOB

1
2
3
4
5. CpaBHUTENBHOCTh KOPPO3UOHHBIX UCCIIEIOBAHUIM
6. JJabopaTtopHbIe METO/IbI HCCIIEOBAHUI

7. MeTonsl U3ydeHus IJIEHOK Ha MeTalljiax

8. MeTtozp!l ucciieJ0OBaHUM METAJNIOB HAa Fa30BYI0 KOPPO3HIO

9. O0uKe MeToAbI UCCIIEIOBAHNN KOPPO3UU METAIIOB B JIEKTPOJIMTAX

10. CnienmanbHble METO/IBI UCCIIEA0OBAHNN KOPPO3UU METAJUIOB B PACTBOPAX
11. DnexTpoXxuMHUYECKHE METOIbI NCCIIEJOBAaHUI METAJJIOB B pacTBOPax

12. BuenaGopaTtopHbi€ 1 IKCIUTyaTallMOHHBIE UCCIIEOBAHUS

13. UccnenoBanust B atmocdepe

14. UccnenoBanusi B MOpe

15. UccnenoBanus B rpyHTE

16. MccnenoBanus B 3aBOJCKOM anmaparype

17. DkcnmyaTaliluOHHbBIE UCCIIEA0BaHUS

18. Dxonorudeckue mpodIeMbl KOPPO3UH METAIIOB

ObcyoicoeHue 00K1a0oas.

JlabopaTopHas padora (B ¢popme cemunapa) Ne 14

MeToabl KOPPO3HOHHBIX MCCJIEI0BAHUI

Bompocsr muist 06cyxneHus:

OO01mas xapakTepucTHKa METOI0B KOPPO3UOHHBIX UCCIIETOBAHUI
1. Llenb KOPPO3MOHHBIX UCCIIEIOBAHUM

2. Knaccudukarus MeTo10B KOPPO3UOHHBIX MCCIIEIOBAHUN

3. Iloka3zaTenu KOppO3UH METAIIOB

4. JlecaTubanpHas 1IKaja KOPPO3HOHHON CTOMKOCTH METAJIJIOB
5. CpaBHUTENBHOCTh KOPPO3HUOHHBIX UCCIIECTOBAHUI



6. JJaGopaTopHBI€ METOIBI UCCIICTIOBAHUM

7. MeTonpl U3ydeHUs IUIEHOK Ha METaJljIax

8. MeTobl uccie10BaHU METAJIJIOB Ha Ta30BYI0 KOPPO3UIO

9. O0uMe METOABI HCCIIEIOBAHNN KOPPO3UN METAIIIIOB B AJIEKTPOJIMTAX
10. CnenpanbHble METOABI UCCIIEAOBAHUN KOPPO3UU METAIIOB B pacTBOpax
11. DIeKTpOXUMHUYECKHE METO/Ibl UCCIIEIOBAHUN METAJIJIOB B pacTBOpPaxX
12. BuenaGopaTopHbI€ U IKCIUTYaTallHOHHBIE UCCIIEI0OBAaHUS

13. UccnenoBanust B atmochepe

14. VccnenoBanusi B MOpe

15. ccnenoBanus B rpyHTE

16. UccnenoBanus B 3aBOJICKOM anmaparype

17. DxcryaTalluOHHBIE UCCIIEIOBAHUS

18. Dkonoruueckue npodiieMbl KOPPO3UU METAIIIOB

3ammTa npe3eHTaluin.

5. TeMbl TUCHUIINHBI AJI CAMOCTOSITEILHOT0 U3yYeHUsI
XuMuyeckasi KOppo3usi METAJUIOB CocraBieHure 11aHa-KOHCIIEKTa
DNEKTPOXUMHUYECKas KOPPO3Us METAIJIOB CocraBieHue miaHa
Bunsr kopposuun CocraBnenue 1iaHa
Mepsbl 60pb0BI ¢ KOPPO3UEH METAIIOB CocraBnenue 1miaHa
MeTo bl KOPPO3UOHHBIX UCCIIET0BAHUI CocraBieHue 1iaHa

Bonpocs! 111 caMOKOHTPOJIA.

1.TepMoariHaMuKa M KMHETHKA XMMHYECKOW KOPPO3MHM METAUIOB M CIUIABOB. Teopuu
XUMHYECKON KOPPO3UH.

2. BausiHMe BHEIIHUX U BHYTPEHHHUX (PAaKTOPOB HA XMMUYECKYIO KOPPO3HIO METAILIOB.

3. Teopus »nexTpoxumuueckoil koppo3uu. J[uarpammer [lyp6e. Kucnoponnas wu
BOJIOPOJHAs Aenoiisgpu3anusi. Koppo3noHHbIE JuarpamMmsl.

4. Pacy€r 3JIeKTPOXMMHUYECKOTO Mpolecca KOPpOo3Uuu.( aHaIUTHYECKUN U rpaduyeckuit
MeToabl pacyéra). OCHOBHBIE TMPAKTUYECKHE CIIy4al KOHTPOJS 3JIEKTPOXMMHUYECKUX
KOPPO3MOHHBIX MTPOLIECCOB.

5. Teopuss maccuBHOCTH MeTauioB. OCOOEHHOCTH KOPPO3UMM METaUIOB B YCIOBMSIX
BO3HHUKHOBEHUS TaCCUBHOCTH.

6. BHemHue 1 BHyTpeHHUE (PAKTOPHI SJIEKTPOXUMHUECKONW KOPPO3UU METAJIIOB.

7. Bunpl xoppo3uu MeramuioB. Koppo3usi METAIOB B pa3HbIX KOPPO3MOHHBIX Cpefax.
Koppo3usi 0CHOBHBIX KOHCTPYKIIMOHHBIX METAJIJIOB U CIIJIABOB.

8. Mepsl GoprOBI C KOppo3Wed MeTauioB. Mepbl BO3ACHCTBUS Ha MeETall. 3aliuTa
METAJIJIOB MHTHOMTOpPAMU KOPPO3UHU. DJIEKTPOXMMHUYECKas 3allUTa METATUYECKHX H3JIEIHM.
Mepb! BO31€MCTBHS HA KOPPO3UOHHYIO CPENy.

9. Metonbl kKoppo3uoHHBIX HccienoBanuid. [lens. Knaccudukanus. CpaBHeHHE METOI0B
KOPPO3UOHHBIX UCCIIEI0BaHUI.

10. Teopus Barnepa—Xaydda.

11. Teopust A.A. CmupHOBa.

12. Teopust B.B. Tuxomuposa.



6. O0pa3oBaTesibHbIEe TEXHOJOTMM AUCHMILUIMHBI «Teopusi U MeToAbI 3aIUTHI OT
KOppo3uM He()TerazoBbIX 00bEKTOBY.

VY4eOHbIl mpouecc NpU MPENoJaBaHUU Kypca OCHOBBIBAETCSI Ha MHCIIOJIb30BaHUU
TPaJMLIMOHHBIX, HWHHOBAIIMOHHBIX M HWH(GOPMAIIMOHHBIX O0pa30BaTENbHBIX TEXHOJIOTUH.
TpagunuonHele 00pa3oBaTeNbHbIE TEXHOJIOTUU MPEJICTaBICHBI JICKIUSIMH M CEMUHAPCKUMU
(mpakTUYECKUMU) 3aHATHAMH. IHHOBallMOHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTMH UCTOIb3YIOTCS B
BUJE IIHPOKOTO MPUMEHEHMs] AKTHUBHBIX M HMHTEPAKTUBHBIX (HOpPM MPOBEIEHUS 3aHATUU.
HNudopmannonnpie  00pa3oBaTeNbHBIE TEXHOJIOTMH  PEANM3YIOTCS IyT€M  AaKTHBH3allUU
CaMOCTOSITENIEHOW PadOTHI CTYACHTOB B HH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpere.

Jlekuuu: BBOIHAS JIEKUUs, JIEeKUUA-MHDOpMaIus, mpodbieMHas JeKIHs, JeKIusi-oecena.
[Ipu nmpoBeneHUM JIEKIIMOHHBIX 3aHATUN HMCHOJB3YETCS ayJlMOBU3YaJIbHBIC, KOMIBIOTEPHBIE U
MyJIbTUMEANIHBIE CpeIcTBA 00yUeHUs Y HUBEPCUTETA, a TAKXKE JEMOHCTPALlMOHHBIE M HATJISTHO-
WUTIOCTPAIIMOHHBIE (B TOM YHCIIE pa3/IaTOYHbIE) MAaTEPUAJIbL.

IIpakTnyeckue 3auaTusa: Curyanus-ynpaxnenue, Kpyrisiii cton (quckyccusi, 1edatol),
JenoBsie u poneBbie Urpsl Case-study (aHamu3 KOHKPETHBIX CUTYallud, CUTYallMOHHBIN aHANIN3),

TEXHOJIOTHSI NPOOJIEMHOr0 OOy4YeHHUs, TEXHOJIOTUs YydeOHOoro wuccienoBanus. PabGora Ha
TEXHOJIOTM4YeCKOM o0opyaoBaHuu. IlpakTuueckue paOOTHl NMPOBOJATCS C HCHOJIB30BAHHUEM
KOMIIBIOTEPHOI'0 000py/I0BaHusl Y HUBEPCUTETA.



Buabl yueOHbIX

Ne | HaumeHoBaHue . Pe3yabTaThl 0CBOEHUS Oo0pa3oBarte/ibHbIE
3aHATHH Conep:xanue
/11 | TeMbI JUCUMIIJIMHBI 300 (3HATh, YMeTb, BJIA/1ETh) TEeXHOJIOTUH
1 |BBenenue B Ornpenenenue TepMuHa 3HATh: NPUYNHBI BOSHUKHOBEHHUS BBoanas jexknust —
JUCLUILTUHY. «KOPPO3HUSI METAJLIIOBY. XUMHUYECKOHN U 3JIEKTPOXUMHUYECKOM uHpopmanus ¢
3HaYeHUE KOPPO3UU U KOppO3uH; HCII0JIb30BaHUEM
Texust 1. 3AIUTEL METAIIOB /114 YMeTh: NpUMEHATh TEOPETUUECKHE 3HAHUS K BHIEOMATEPHAIOB,
HapOJIHOTO XO35UCTBA U |PEIICHUIO TPAKTUYECKUX U CJai10B, OJIOK-CXEM,
9KOJIOTHH. 3a/1a4¥ U UCCIIEJIOBATENBCKUX 3a7ad IO KOPPO3UHU TaOJIUI ¥ PUCYHKOB,
Hay4HbIC OCHOBBI KypCa. |METaJUIOB M CIUIABOB B Pa3JIMUHBIX KOMMEHTHPYEMBIX
Ponb TepMouHAMUKN M | KOPPO3UOHHBIX Cpefiax (B BOAHBIX, JICKTOPOM.
JlabopaTopHoe KWHETHUKHU B YYEHUH O aTMOC(EpHBIX, B TTOJA3EMHBIX YCIOBHSIX). Pemenue 3anauy,
3ansTue 1. KOpPPO3HUH U 3aLIUTE Baanerb: MmeTonamMu 00pabOTKH pa3BepHyTas becena c
METaJUIOB. SKCIEPUMEHTAIBHBIX PE3YJIbTaTOB; 00CyXICHHEM JOKIIa1a
Knaccudukanus IPEICTaBICHUAMU 00 SKOJIOTMYECKOM KoncynsTupoBanue y
KOPPO3UOHHBIX BEIIECTB. |aCIIEKTE MPOIECCOB KOPPO3HUH; METOIAMHU HperoIaBares,
noucka Hay4dHol uH(popmaiuu B 6azax U3y4YEeHHUE CITHCKA
CamocrosiTenbHas .
JAHHBIX U CETSAX MHTEPHETA, IPUMEHEHHEM PEKOMEHTyeMOI
pabora 3HaHUN B TPO(EeCCHOHATEHOM e TEIBHOCTH. JUTEPATYpPhl, TOUCK
nH(pOpMaLIUU B CETH
HNurtepHer
2 | Xumuueckas TepmoauHamuka 3HaTh: NPUYHUHBI BO3HUKHOBeHUs | JIekius — Gecena ¢
KOPPO3Usl METAJNIOB XUMHUYECKON KOPPO3UH XUMHUYECKON " AIEKTPOXUMUUYECKOMN | ICTIOJIb30BaHUEM
MetasuioB. [1nenku Ha KOPPO3UHM; OCHOBHBIE NPHUEMBI U METO/bI|BUACOMATEPUATIOB,
Jlexmms 1. Metaiuiax. Kunernka 3alUTHl OT KOPPO3WH (M3MEHEHHE CBOMCTB |CIIAIOB, OJIOK-CXEM,
XUMHUYECKON KOPPO3UHU KOPPO3UOHHOW CPEeJIbl, 3alTUTHBIE TTOKPHITHSL, | TAOIHI] U PUCYHKOB,
MeTtaioB. OKuciIeHue ANEKTPOXUMHUYECKAs 3aITUTA). KOMMEHTHPYEMBIX
cruaBoB. Teopust Ymersb: MIPOU3BOIUTH PacyEThI | IEKTOPOM.
KapOCTONKOIO Kod(hULIEeHTa TOPMOKEHUS PazBepnytas Oecena c
JIabopartopHoe JlerupoBaHus. BrnusHue Buagern:  cBemeHusAMM O IIPOLECCAX |0OCYXICHUEM JTOKIIANA,
3ansTue 1. BHEIIHUX U BHYTPEHHUX |KOPPO3UU MexHUYecKux METAJLIOB, | peIIeHUE 3a/1a4,

(hakTOpOB HAa XUMUYECKYIO

COACpKAIIUX MPUMECHU APYTHUX METAIIOB U

TCCTUPOBAHUC




KOPpPO3UI0 METAJLJIOB.

HEMCTAJUNIMYCCKHUX BCIIECCTB, CBCIACHHUAMU 00

KoncynsTupoBanue u

CamocrosarenbHas | XUMUYECKas KOPPO3HS OCHOBHBIX HAlpaBJICHUSX CIOCOOOB 3alIMTHI |IIPOBEPKA JTOMALTHUX
pabora METAJUIOB B JKUIKHX oT KOPpO3HH, OIIPEIEIIIEMBIX UX |3aJIaHU# TOCPEICTBOM
cpenax 3¢ (HEKTHBHOCTBIO. 3aIIUTHI TPE3CHTAINHA
DNEeKTPOXUMHYECKAsT Jlexmmst 2. MexaHu3m 3HaTh: 00IIHE XapaKTEPUCTUKH MTPOIIECCOB Jlexnusi-undopmarust
KOPpO3HsI METAJIIOB ANIEKTPOXUMUYECKOM IEKTPOXUMUYECKOTO PACTBOPCHUS U PasBepnyras Gecena ¢
a6 KOPPO3HH METAJLIOB. IACCUBHOCTH METAJLIOB; 00CYXJIEHUEM JIOKIIAIa,
a opaTgp Hoe [Monspuzanus YMeTh: rpaMoTHO (OPMYIIUPOBATH U PELIATH |pElIEHUE 3a/1a4
SAHATHE 2. AJIEKTPOHBIX MPOIIECCOB. |3a/Ia4M MIPHU U3YYECHUH KOPPO3HH METAJUIOB;  |HMCCIIENOBATENLCKUI
AHOITHBIN TIpoO1IECC Buiagern: cBeieHUSAMHE O MPOIEccax METO/1, CIIOBapHBIN
IEKTPOXUMUYECCKOM KOPPO3HHU MEXHULEeCKUX METAIIOB JIMKTaHT
KOPPO3HH METAJLIOB . [TpopaboTka u
Kopposuonnsie MIOBTOPEHUE
MIPOIIECCHI C KUCIOPOIHOM JEKIITHOHHOTO
JETIONISPU3AIHCH. marepuala,
Koppo3uonnsie nporeccs JMCTaHIIIOHHOE
C BOZOPOAHOM KOHCYJIbTUPOBAHHE U
JETIONSAPU3AIHEH. MIPOBEPKA BBIMTOTHCHHSI
CamocrosArenbHas Pacter peepara
AIIEKTPOXHUMUYECKOTO
pabora KOPPO3HOHHOT'O IpoLecca.
[TaccuBHOCTH METAIIIOB.
BuyTpenHue GpakTopbl
BJIEKTPOXUMHUYECKOU
KOPPO3HH METAJLIOB.
Bueurnue gaxtopsl
AJIEKTPOXUMUYECKOMH
KOPPO3HH METAJLIOB.
Bunsl koppo3uu ATMmochepHas koppo3uss |(3HaTh: HpsMble U KOCBEHHbIE IMOKa3aTenH |JIeKkuus-1ucKkyccus ¢
Texus 2. METAaJUIOB. KOppO3WH, HanboJiee 4acTo MpUMEHsIeMbIe Ha |MCIIOIb30BaHHUEM

[Tonzemnas xoppo3us
METAJUIOB.

IIPAaKTUKE; BUJBI U XapakTep KOPPO3UOHHBIX
MTOPAKEHHUI U pa3pylICHHUI;

UH(POPMaIMOHHBIX
TEXHOJIOTUN




JaGoparopHoe Mopckast Koppo3us Ymersn: OIIPEACIIATH BO3MOYKHOCTh| MHCBMEHHBIH OIPOC,
SaHSTHC 2. METAJIOB. paIMOHAIFHOTO HWCIOJB30BAaHUS PA3IMYHBIX| OOydeHHE Ha OCHOBE
.Koppo3us meramios B METOIOB M XHUMHMYECKHX MaTEpUaJIOB B| OIIBITA, TECT-KOHTPOJIb
pacIUIaBIEHHBIX COJISX. MPAKTUKE 3alIUTHl METAJUIOB OT KOPPO3UU; [TpopaboTka u
Hexkotopsie BuabI IIPOBOJIUTH Pacy€Thl OCHOBHBIX IOKa3aresen MTOBTOPEHHE
MECTHOM KOPpO3UM M  CTENEHM  KOPPO3HOHHBIX [JICKIIMOHHOTO MaTepuaia
3IEKTPOXUMHUYECKOU paspylieHuil MO U3BECTHBIM (QopMyiaM H
CamocrosiTenbHas |KOPPO3UHM METAIIIIOB U YpaBHEHUSIM;
pabora criaBos. [lenesas Baagers: mpencraBieHUsSMH 00 OCHOBHBIX
Koppo3us. Toueunas HaIpaBJICHUSAX CIIOCOOOB 3allUTHl METAJLIOB
(MUTTUHTOBAs) KOPPO3US. |OT KOPPO3UU;
MexKpucTaIIMTHAs
KOppO3Hsl.
Mepsr  OOprOBI € Mepsl Bo3aeHCTBUS Ha 3HaTh: OCHOBHBIE NpPOOJEMBI, CBs3aHHBIC C|JIekuus ¢
KOppO3UEH METAJIOB Jlexuus 3. MeTaJI. 3aluTa METAIJIOB | KOPPO3UOHHBIMU MOTEPSIMU (MaTepUaIbHBIMU | LCTIOIb30BAHUEM
WHTHOUTOpaMHU KOPPO3UH. |M 3aTpaTamMH MPHUPOJIHBIX PECYPCOB), a TAK¥Ke|BHICOMATCPUAIOB
DNEeKTpOXUMHUYECKast JKOJIOTUYECKUE; Pemenue 3anau.
JIaGopartopHoe 3alUTa METAJUIMYECKUX | YMeTb:  KiaccuuuupoBaTh  mpolecchl|MccaemoBaTenbekuit
3aHsTHE 3. nznenui. Mepsel KOPpPO3UU METAJJIOB U CIUIABOB; IPUMEHATH|METO/, CIIOBAPHBIN
BO3JEHCTBUS HA OCHOBHBIE  3aKOHOMEPHOCTH  MPOTEKAHUS | IMKTAHT
KOPPO3UOHHYIO CpELY. XMMHUYECKMX  MPOIECCOB K  mporeccaM| KoHCynbTHpOBaHHE
Mepsbl BO31€ICTBHS Ha KOPPO3UH; YMETh IOJb30BaThCsA HAyYHOH M| MpoBepKa JOMAIIHUX
KOHCTPYKLHIO. CIIPaBOYHOW JIMTEPATYPOM IO KOPPO3MH M| 3aJaHHii OCPEICTBOM
CaMOCTOS TeIbHAS 3aliUTEe METAJIJIOB U CIIaBOB 3alIUThl IPE3CHTAUN
Biaaerb: OCHOBHBIMHU MOHATHAMU U
pabota

TCOPCTUUCCKUMU MMPCACTABICHUAMU O
XUMHYECKOH U SHCKTpOXHMquCKOﬁ
KOppO31WH METAJUIOB; BUaX KOPPO3UHU U
OCHOBHEBIX CITOCO0ax 3alllUTHI OT Hee




Metonabl

1. OOmras XxapaKTepUCTHKA

3HaTh: LCJIv, MPUHIUIIBI, 3a1a491 U

Jlexkuus — Oecena ¢

KOPPO3UOHHBIX METOJ0B KOPPO3UOHHBIX |OCHOBHBIE METO/bI KOPPO3UOHHBIX HCIIOJIb30BAaHUEM
UCCIIEIOBAaHUM uccinenosanuii. Lens MCCJICJOBAHMI; B3aUMOCBSI3b CTPOCHUS BHJICOMAaTEPHUAIIOB,
Jlexmwmst 3. KOPPO3UOHHBIX XUMUYECKHUX BEILECTB U IIPOTEKAHUE CJIaiioB, OJIOK-CXEM,
HCCIIEJOBaHUM. XUMHMYECKHX IPOLECCOB C UX y4aCTHEM; TaOJIUI] U PUCYHKOB,
Knaccudukanus MeToioB |YMeThb: aHAIU3UPOBATH BO3MOKHOCTD KOMMEHTUPYEMBIX
KOPPO3UOHHBIX IIPOTEKAHUS XMMHUYECKUX PEaKIUi, UCXOASl  |JIEKTOPOM.
UCCIICIOBAHUM. U3 CBOMCTB XUMUYECKUX COCINHEHUMN; Pa3Bepnyras 6ecena ¢
Ilokazarenan Koppo3uu OIpesieNIATh 00JIACTH YCTOHUMBOM 00CyX/IeHUEeM JIOKJIa/a,
MeTaioB. JlecsaTrubOanbHast | IaCCUBHOCTH METAJUIOB U CIUIABOB Ha peuieHue 3a1a4y
1IKanaa KOPpO3HOHHOU HOJIIPU3AaLMOHHON narpaMMe KOppo3uH;
CTOMKOCTH METAJLIOB. Baajnerb: HaBbIKAMH aHAIIUTUYECKOTO
CpaBHUTENBHOCTD ONMCAaHUA XapaKTepa KOPPO3HOHHBIX
KOPPO3HOHHBIX NIOPAKEHUN U pa3pyLICHUN;
HCCIIEIOBaHUM. MHCTPYMEHTAJIbHBIMUA METOIaMU
JlaGoparoproe XUMHUYECKOI0 IKCIIEPUMEHTA; CIOCOOHOCTHIO
3aHATHE 3. IIPOBOAMTH OLICHKY BO3MOXHBIX PUCKOB IIPU
paboTe ¢ XUMUYECKMMH MaTepHalaMu;
croco0amMM HHTEpIpPETalMK NOTYYEHHBIX
pe3yabTaToOB
KoHncynpTupoBanue u
CamocrosTenbHas MIPOBEPKA JOMAIIHUX
pabora 3aIaHUM IOCPEACTBOM
3al[UThI IPE3CHTAIUN
Hroro 6 Jlextnu (gacer)
6 [TpakT. pab(gacer)
56 CamM. pal.(uacsr)




7. OueHo4YHble cpeAcTBa (MaTepuajbl) M TEKYLIEro KOHTPOJs YCIHeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAlM 00yYAIOUINXCS M0 IUCHUIIHHE

JI71st TeKyIIero KOHTPOJISE MOTYT IPUMEHSTHCA KEeUC-CUTYallH, TECThl, COOTBETCTBYIOIINE
COJICPKAHUIO TEM PaA3JIeTIOB WIH JIOKJIA bl IPE3CHTALMH 110 WHIUBUIYAIbHBIM 3aJaHUSIM.

«KOPPO3UA METAJIJIOB»

Tun keiica: oOydaromuiA

ConepxaHue kerca

B Hauane XX Beka 13 Hpio-MlopkcKoro mopta BIILIN B OTKPBITHII OKeaH KpacaBUIA-IXTa.
E€ Brnagenen, aMmepukaHCKUil MHUJUTHOHED, HE TOXKaJIeN JIeHeT, YToObl yIuBUTH cBeT. Kopryc ObL
CIEJIaH U3 OYEHb JOPOTOro B TO BPEMS AIIOMHUHHUS, JTUCTHI KOTOPOTO CKPEIUISUIUCh MEIHBIMU
3aKyienKkaMu. JTO OBLIO KPacHBO-CBEPKAIOMIMK cepeOpUCThIM OJIEeCKOM KOpaliib, YCESHHBIN
30JI0TUCTHIMH TOJIOBKaMH 3akienok! OmxHako yepe3 HECKOJIbKO JHEW OOIIMBKA KOpITyca Havaja
pacxoIUThCs, U AXTa MOIILIa OBICTPO KO JIHY.

3agaHus.

1. Yro ke cmyuunnocsk ¢ sxtoi? [Ipemioxure cBoil cnoco0 craceHus SIXThI.

2.Mccnenyiite  CBOIO  KBAapTUPY, JOM U  YCTaHOBUTE, TJ€  HUCIOJIb30BaHBI
AHTUKOPPO3HOHHBIE MOKPHITHS. [locTpoiiTe KiaccupuKalnio aHTUKOPPO3HOHHBIX MOKPHITHI Ha
OCHOBaHUU o0acTell X MPUMEHEHHUS.

3. Haligure nOMONHATENBHYIO HH(OPMALIUIO 0 KOPPO3HH U CII0c0Oax OOPHOKI ¢ HEH.

4. Oryer o mpoieTIaHHON padoTe MPEIOCTABUTH B POU3BOJILHOM (opme.

WNudopmanroHHbI MaTepra

Kopposueii meTamnoB Has3bIBaeTCs HMX pa3pylIeHHE BCJIEICTBUE XHMHUYECKOTO WU
ANEKTPOXUMUUYECKOTO B3aUMOJECIHCTBUSA C BHEIIHEW CPEHOM.

XUMUYEeCKOW  KOppO3We  Ha3bIBaeTCsl MPOLECC  pa3pylleHHs  MeTaioB  0e3
ANEKTPUUECKOTO TOKA, IPOUCXOSIINNA B CPEJE CYXHUX T'a30B UM B KUIAKOCTAX, HE MPOBOISIINX
ANEKTPUYECKUN TOK. XUMHUYECKOM KOPPO3MHM MOJBEPraroTCs IMOBEPXHOCTU KOPITYCHBIX
KOHCTPYKIIMWA TIPU COMPUKOCHOBEHUH C TEPEBO3UMBIMU HE(DTENPOAYKTaMH, COJIbIO, YIIIeM M
JIPYTUMU MUHEpaTaMH.

HauGonbime koppo3WOHHBIE pa3pyIIeHUs HAOMIOJAIOTCS HAa TaHKaxX, BMEMIAONIUX
CBETJIBIC COpPTa HEPTENPOIYKTOB — OCH3UHBI, KEPOCUHBI U T. T.,— OT BO3JCHCTBUS Ha METAJLI
KOpIyCa CEPHUCTBIX COEAUHEHUN U PA3TUYHBIX KUCIOTHBIX OCTATKOB, BXOJSIIIHUX B UX COCTaB.

DNEeKTPOXUMHUYECKON KOPpO3UEW SBISETCA TMpoLecC pa3pylleHUuss MeTajuia Mpu
CONPUKOCHOBEHUH €TO C )KUJIKOCTAMHU, TPOBOSAIIUMU SJEKTPUUECKUM TOK (AIEKTPOIUTAMU). DTO
pa3pyllleHHe TPOUCXOAUT Ha TpaHULE MEXIy METAJUIOM U JKUJIKOCTbIO M  BBI3BAHO
ANEKTPOXUMHUYECKOM peaklue, BO3HUKAIOIIEH MEXAYy HHUMH, aHAJIOTMYHO SIBJICHUIO,
MPOTEKAIONIEMY B TAIBBAHUYECKOM AJIeMEHTE. TakuM 3JIEKTPOJIUTOM IO CBOEMY XHMHUUYECKOMY
COCTaBY SIBJISIETCSI MOpCKasi Boja. MeTauiMueckuil e KOpIyc CyAHa, MPeACTaBIsIoUNil coooi
HEOHOPOJIHBIN TI0 CTPYKTYpe MaTepuall, 00pa3yeT O0IbIIT0e KOJTUISCTBO MUKPOTATHhBAHUYECKUX
nap, sIBJISIOLIMXCS aHO/IAMH, C YYaCTKOB KOTOPBIX METAJI, KOPPOJAUPYs, IEPEXOAUT B PacTBOP.

B cynoctpoennn HaumOomnbIIME MOTEPU METAUIOB OT KOPPOJWPOBAHHS TPOUCXOMIST
BCIIEJICTBUE 3JEKTPOXUMHUYECKON KOPPO3UH, BIUSHUE HAa KOTOPYIO OKa3bIBa€T COCTaB MOPCKOM
BOJIbI (HAJIMYME B HEH COJIEH U CoJIep KaHUe KUCTIOPO/a).

N3BecTHO, 4TO BBEACHWE, HANPUMEP, B CTalb JIETUPYIOIIUX SJIEMEHTOB IOBBHIIIACT €€
AHTHUKOPPO3UOHHYIO CTOMKOCT.

PaccmaTpuBasi KOppO3MOHHBIE pa3pylIEHUsI KOPIyca, MOKHO OOHAPYXHUTh CIIEAYIOLIYIO
3aKOHOMEPHOCTh: HaumOOJbIIEMY pPa3pYILICHUIO MOJBEPraeTcs HapykHas OOIIMBKa KOpIyca B



palioHaX TPY30BOH BaTepIWHUU M JEHCTBUS TPeOHBIX BHUHTOB, BEpXHsASA mNanyba y OOpTOB,
KOHIIEBEIE MTOTIEpeYHbIe MepeOOpKH, MaayOsl TPIOMOB B pailOHE JIbsJI, CBAPHBIC IIBBI U TOJIOBKU
3aKJIETIOK.

MetonamMu  60opbOBI  C KOppO3WEH Kopmyca cyaHa SBISIOTCA: BbIOOp MeTasa,
oOmajaromero HauOOJbIIEH KOPPO3MOHHOW CTOMKOCTBIO B ONpPENENCHHBIX  YCIOBHSX
9KCIULyaTalluy Cy/lHa; IPUMEHEHHE JIETUPOBAHHBIX CTaJlel; HAHECEHNE Ha TOBEPXHOCTh MeTallla
Pas3INYHBIX MOKPBITUM — rajlbBaHU3aLMs, METAUIN3ALMs U MIJIAKUPOBAHUE METAJIJIOM (LIUHKOM,
HUKEJIEM, XPOMOM U [Ip.), JAKOKPAaCOYHbIE IOKPBITHS M YCTAHOBKA 3JIEKTPOXMMHUYECKON
(KaToHOM U MPOTEKTOPHOI) 3alUThI, @ TAK)KE UCKIIIOUCHHE KOHTAKTOB CTaJIbHBIX KOHCTPYKLIUI
C JIeTaJIsIMHU U3 IPYTUX CIUIABOB, B IIEPBYIO OUYEpeb C IIBETHBIMH METAJUIaMHU.

Haubonee >ppekTHBHBIM CIIOCOO0M OOpHOBI C KOPPO3UEH CyZ0BOTO KOpPITyca SIBJISETCS
AIIEKTPOXUMUYECKUN CIOCO0, 3aKIIOYAIOUINIICS B YCTaHOBKE B pailoHE MpeanojaraeMoro
KOPPO3MOHHOTO pa3pylIeHUs] MPOEKTOPOB — METAUIMYECKHX HAKIAJAOK M3 MarHueBO-
QIIOMUHUEBOrO CIUIaBa WM ILMHKA, 3JEKTPUYECKUH MOTEHIMall KOTOPOro HUXKE MOTEeHLuana
3alIMIaeMOro MeTajljia. OJTOT CIOCcOO OCHOBaH Ha pPAa3HULE SJIEKTPUYECKUX MOTEHLUAIOB
MeTajuia (KaToa), oJIBEprarolierocss Koppo3uu, U NpOTeKTopa (aHO1a).

Kpome KOoppo3HMOHHOI0O pa3pylleHHsl, Ha Hapy>KHOM OOIIMBKE B pailOHE IPeOHBIX BUHTOB
HaOJIOMAI0TCS BHEIIHE CXOXHE pa3pylIeHUs MeTajula B BHUJAE CKOIUICGHHS Ha MOBEPXHOCTH
yrayOnenuii u si3Boyek. Takoe pa3pyllieHrne Ha3bIBaeTCs 3pO3Uel MeTaa.

Opo3us MeTaiia MPOUCXOAUT OT MEXAaHHYECKOTO BO3JICHCTBUS HA MMOBEPXHOCTh METaJIa
OBICTPOBMKYIIUXCS YACTHIL KUAKOCTEH, IECUNHOK TBEPJBIX TEIl, B3BECEH, ra30BBIX ITY3bIPHKOB
U T. 0. VIHTEHCUBHOCTb 3PO3MOHHOIO pa3pylIEHUS 3aBUCUT OT OJAHOPOIHOCTU CTPYKTYPHI U
TBEpAOCTH MeTamna. Jlis yBeIMUYeHHMs] SPO3MOHHOM CTOMKOCTH B METalJl KOpIyca BBOMST
JIETUPYIOIME KOMIIOHEHTHI, MOBBIIIAIOLINE €r0 MPOYHOCTh U AHTUKOPPO3HOHHYIO CTOMKOCTb,
IPOU3BOJIAT MOBEPXHOCTHOE YIPOUEHHE, 3aKAJIKy U IPOBOJAT JPYTUe MEPOIIPUATHS.

Koppo3ust mpuBoauT kK 60bIIMM 00bE€MaM KOPITYCHBIX PEMOHTHBIX paboT. OOpacTaHue
KOpIlyca M KOppo3usi TPeOyIOT TEepUOIUYECKUX pPadOT Ui yMEHBIIEHUS HIEPOXOBATOCTH
Hapy>KHOW OOMIMBKH. XUMHUECKas KOpPpO3usl (OKMUCIIEHUE) XapakTepHa Uil HE3aIIHUIICHHBIX
HAJIBOJIHBIX CTaJBHBIX KOHCTPYKIIUH.

Bosee omacHa arekTpoXuMUYecKast KOppo3usi, CyITHOCTh KOTOPOI COCTOUT B CIIEAYIOIIEM:
IPU pa3MEIIEHUH B IEKTPOJIMUTE JIBYX JIEMEHTOB C Pa3HBIMU 3JIEKTPUYECKMMHU MOTEHIIMATaMHU
MEXJy HUMH HauyMHAEeT MpPOTEeKaTh 3JIEKTPUUECKUH TOK OT D3JeMeHTa C 0Ooyiee HU3KUM
NOTEHIMAJIOM (aHoJa) K OJJIEMEHTYy ¢ Oosiee BBICOKMM MoTeHIManoM (katoxay). Ilpormecc
COIIPOBOKIAETCS pa3pylIeHHEM aHoJa. Mopckas BoAa SBISETCS 3JEKTPOJIUTOM, CTajlbHas
Hapy)KHas OOIIMBKAa KOpIyca — aHOJAOM, a €€ OKaJIMHA, Pa3HOPOJHBIC IIIIAKOBHIE U Ta30BBIE
BKITIOYCHUs, OpPOH30BBIE TPEOHBIC BUHTHI, BTYJIKHU JICHABYAHBIX MOIIAITHIUKOB U JIp. KATOIOM.

Hanbonee WHTEHCHBHO PacrpOCTpaHIETCs dIIEKTPOXUMUYECKas KOPPO3HUs TI0 HAPYKHOH
0oOLIMBKE B palioHe IepeMEHHON BaTepIIMHUU, Y KOPMOBOTO II0J130pa, B MECTAX YCTAaHOBKU IOHHOM
apMaTypbl, B paiioHe CBapHBIX IIBOB. Y CUJICHHO KOPPO3UPYIOT SKOPHBIE LIEMTHBIE SIIUKH, JIbsIIA,
JIBOWHOE THO, BaTepBeiC, HACTHJIBI MOJ JEPEBSIHHBIMU MOKPBHITUSAMH U Y KOMUHICOB JIIOKOB,
npadeyHble, JymieBble U T. M. J[Is 3aIuThl HApyKHOM OOMIMBKH OT KOPPO3HM M OOpacTaHus
NPUMEHSIOT TPOTUBOOOPACTAIOIINE MTOKPHITHS, KOTOPBIE MOKHO Pa3JIeIUTh HA YEThIPE IPYIIIbL:
OOBIYHBIE, TOJITOCPOYHBIE, CAMOBOCCTAHABIMBAIOIIUECS U CAMO TTOJIUPYIOIIHECS.

OO6brunbie MOKpbITUA TUTIA XB-53 paboTtocrnocoOns! B TeueHue 12-14 Mec, 10ar0CpoUHbIe
— 16-24 mec, camoBoCccTaHaBIMBaroIMecs — 2,5-5 yer, camo nonupyrotuecs mokpeitus (CIIK),
OCHOBAaHHBIE Ha MEIUICHHO PAaCTBOPSIOIIMXCS B BOJE OPraHMYECKHUX AKPHIIOBBIX COIOJUMEpax



(BBLOENAIOIIMX ITPHU 3TOM TOKCHYHBIE BEIIECTBA) U 00pa3yIolIHe IIEHKY MOBBIILIEHHON I1aIKOCTH,
no 30 mec. K camMo momupyrommmcsi OTHOCHTCS TOKPBITHE «XHUAPOH», KOTOpoe HalOyxaer,
norioutas 10 70-80 % BoAbI OT CBOEH MACChI, U CIIIAXKUBAET TOBEPXHOCTbD.

B mnocnennue rompl pa3paboTaHO MHOTO YCTPOMCTB YIBTPa3BYKOBOW 3allUTHl OT
oOpacTaHus, 3aCTaBISIONIMX OOIIMBKY KOpITyca ci1abo BUOPHPOBATH, UTO HE MO3BOJISIET MOPCKUM
OpraHu3MaM M BOJOPOCISM MPUKPEIUIATHCS K €€ MOBEPXHOCTU. /[ yMeHbLIEeHUs KOppo3uu
HUCTEpH B OaulacTHYI0 BOJIy M HEKOTOpble HE(PTENpPOAYKThl HO0ABISIIOT ClelUaIbHbIe
MHTHOUTOPHI (3aMEUIUTENH), OTEIbHbIE KOHCTPYKIIUH U Y3Jbl, TPYOOIPOBOABI BBINOIHSIOT U3
HEp>KaBeIOIEH CTajy, MOBEPXHOCTU OINpPEACNICHHBIX JeTaled OKCUAMPYIOT IUIsi 0Opa3oBaHUs
MPOYHOMN U TUIOTHOM TUIEHKH OKUCIIOB (OOBIYHO MPUMEHSIOT (hochaTupOBaHHE).

[Tpu mpoTeKkTOpHOU 3amUTe K HAPYKHOM OOIIMBKE KOpIyca Ha MPHUBAPHBIX IIMHIBKAX
KpensT U3rOTOBJIEHHBIE U3 CIUIABOB HA AJIOMHUHUEBON OCHOBE IIPOTEKTOPBI, SIBISIFOIIMECS I10
OTHONICHHIO K OOIIMBKE aHOIOM. Paiyc nelicTBUs IPOTEKTOPOB orpanndeH. bonee apdexTnBHa
KaTo/JHAas 3alllUTa, MNpPU KOTOPOM B ONpeAeNeHHBIX paloHAaX HAPYKHOM OOIIMBKM Ha
M30JIMPOBAHHOM CTEKJIOIUIACTUKOM Y4aCTKE KPEMT KEJI€30KPEMHUEBBIE WM IIJIATUHOTUTAHOBBIE
SKpaHBbI.

[Ton0KUTENBHBII MOMIOC CYAOBOTO MCTOYHMKA MOCTOSHHOI'O TOKA MOABOAAT K SKpaHy
(aHOm), OTpUIIATEIBHBIN — K KOPIYCY CyAHA (KaTo.). 3allUTy MHOTUX JAeTallel, TpyOOIpOBOI0B
OT KOppO3uu O0eclneyuBaloT IMHKOBaHMEM, XpOMHUpOBaHMEM U T. I. B mocnennee Bpems
NOJIyYnsia pacinpoCTpaHEHUE NMPOPHIAKTUYECKAs: U MPEAJI0KOBAs OYMCTKA KOPIIYCOB CYJOB MO/
BO/I0M. B mepBoM citydae ynansercst ToJIbKO 0OpacTaHue, a BO BTOPOM — BMeECTE ¢ 00pacTaHUEM
CHUMAaeTCs U cTapasi Kpacka.

CyIIHOCTh OYUCTKM C IOMOUIBK0 MEXAHMYECKOTO OYMCTHOI'O OpraHa 3aKJIIo4YaceTcsl B
BO3/JCHCTBUM Ha OUYUIIIAEMYIO TOBEPXHOCTD ITYYKOB CTAJIBHBIX IIPOBOJIOK, MIAPOUIEK, TUIACTHHOK,
CKpeOKOB, YJIapHUKOB, KOTOpBIE IIOJIBEPralOT HACIOEHUS ylIapy, Cpe3aHulo, IapanaHuio,
PBIXJICHHIO M YacTHMYHOMY 3aryaxuBaHuio. Haumbosiee pacmpocTpaHEHHBIMH CpeICTBAMU
MEXaHM3alMM OYMCTKM Ha OTEYECTBEHHBIX 3aBOJIaX SBIISIIOTCS arperarbl ¢ MEXaHUYECKUM
pabo4yrM OpraHoMm B BH/JIE IIE€TOYHBIX U MIAPOIIEYHBIX OapadaHOB.

Coznanne 3(Q(PEeKTUBHBIX U HAAEKHBIX JIPOOECTPYMHBIX U JAPOOEMETHBIX arperaToB C
3aMKHYTBIM LIUKJIOM pereHepalnu 1podu TpeOyeT cepbe3HON KOHCTPYKTOPCKO-TEXHOIOTUYECKON
npopabotku. Ilomyumn pacnpocTpaHeHHe T'MAPOAMHAMUYECKUH CHOC00, HCMOB3YIOIUI
II0/IaBaEMYI0 I10J] JaBJIEHUEM BOJY B KAa4e€CTBE CPEICTBA OUMCTKU M IOBBIMIAIOLINI KauyecTBO
OYUCTKH. D(PPEKTUBHOCTH OUYUCTKH IOBBIIIAETCS 32 CYET COBMECTHOI'O HCIOJIb30BAHUS
JUHAMHUYECKOI0 M KaBUTALIMOHHOTO BO3/IEIICTBHS BHICOKOHAIIOPHOM 3aTOIJIEHHOM CTPYHU BOJIBI HA
oOpabaTeiBaeMyr0 TMOBEPXHOCTh. [IpM WCTEUeHMH BBHICOKOHATIOPHOW 3aTOIUICHHOW (Mpu
MOJBOTHOM OYMCTKE) CTPYH M3 HACATKH CO CKOPOCThIo 32 M/c u Oosee npu aasieHuu 0,6 MIla u
Oosee oOpa3yercs KaBUTAIIMOHHAS 30HA, 3aII0JTHEHHAS BBIJCIMBILIUMUCS U3 )KUJIKOCTH B IIpoliecce
€€ pacHIMpeHus Ta3aMH U apaMu.

[IpakTHueckoe NCIOIB30BAHUE PAJIAa HAIPSKEHUI

Pan HanpsbkeHUN MCHONb3yeTCs Ha MPAKTHKE U CPAaBHUTEIBHON OLIEHKH XUMHYECKON
AKTUBHOCTH METAJJIOB B PEAKLUsAX C BOJHBIMU pPAacTBOpaMH COJIEH M KUCIOT U JJIs OLICHKHU
KaTO/HBIX U aHOJHBIX MPOLIECCOB IIPU AIEKTPOIIN3E:

Mertaibl, cTosiue JeBee, IBISI0TCS 0oJiee CUITbHBIMU BOCCTAHOBUTESIMU, YEM METaJLIIbI,
pacnoJIOKEHHBIE ITpaBee: OHM BBITECHSIOT IMIOCIEIHHE U3 pacTBOpoB coieid. Hampuwmep,
B3aumoieiicTue Zn + Cu2+ — Zn2+ + Cu BO3MOXHO TOJIBKO B MPSMOM HaIllpaBJICHHUH.

Meramisl, cTosue B psiy JIEBEE BOJOPOA, BBITECHSIOT BOJAOPO. IPU B3aUMOACHCTBUN C



BOJIHBIMU PACTBOPaMM KHCIIOT — HEOKUCIHUTENEN; Hau0oJiee aKTUBHbIE METAaJUIbI (10 aTFOMUHUS
BKJIFOUUTENIBHO) — U IIPU B3aUMOJIEHCTBUU C BOJOM.

Merassl, crosumue B psay IIpaBee BOAOPOJA, C BOAHBIMM DPACTBOPAMM KHUCIIOT —
HEOKHUCIIUTENEH ITPU OOBIYHBIX YCIIOBUSAX HE B3aUMOJICHCTBYIOT.

IIpu osnekTposnM3e MeETaJlbl, CTOSAIIME IIPABEE BOAOPOA, BBIAEIAIOTCA HA KaTOIE;
BOCCTAaHOBJICHHE METAJNIOB YMEPEHHOW AaKTHBHOCTH COIIPOBOXKIAETCSl BBLIEICHHEM BOIOPOJA;
Hau0oJiee aKTUBHBIE METAJUIbI (10 QJIFOMUHUS) HEBO3MOXKHO IIPU OOBIYHBIX YCIOBMSX BBIAEIUTH
13 BOJHBIX PACTBOPOB COJIEH.

IIpumep TeCTOB /151 TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH CTYAEHTA

BAPUAHT 1.

1.Hanbomnee akTHBHO KOPPOIUPYET:

1) XMMHUYECKH YUCTOE 5KEJIe30; 2) KEI€30 B OTCYTCTBUU BJIaru;

3) TEXHUYECKOE KEJIe30 BO BIAKHOM BO3/1yXe; 4) TEXHHUUECKOE JKEJIe30

B PacTBOPE IJIEKTPOIIHTA.

2. B cnyuae 31eKTpOXUMHYECKON KOPPO3UH HAXOIAIINXCSA B KOHTAKTE METAJLIOB:

1) Ha kaTtoae UAET OKKCIICHUE; 2) Ha aHOJIe UAET BOCCTAHOBIICHHUE; 3) Oosee

AKTUBHBIN METAJLT SIBJISIETCSL aHOA0M; 4) O0Jiee aKTUBHBIA METaJT SABJISICTCS

KaTo/I0M.

3. B ciyyae 351eKTpOXUMUYECKOW KOPPO3UH HAXOMASIIMXCSl B KOHTAKTE METAJUIOB JKeJe3a
Y MEJIM B KHCIIOW CpeJie:

1) Ha aHOzAE UAET pacTBOpPEHUE JKeJe3a; 2) Ha aHOe UIET paCTBOPEHUE

Meau; 3) Ha aHoZE UAET BOCCTAHOBIEHUE KUCIOPOa 10 THAPOKCH I-HOHOB;

4) Ha a”HOJe UIET BOCCTAHOBJIEHHE KATHOHOB BOAOPO/IA 10 MOJIEKYISIPHOTO

BOAOpPOJA.

4. J1ns momyyeHus: MEeTAIIINYECKUX MMOKPBITUH Kelle3a UCITIONb3YIOTCS. METAIUIbI, KOTOPbIE
10 CPAaBHEHUIO C JKEJIE30M :

1) 6onee akTUBHBL; 2) U OOJee aKTUBHbBIE, U MEHEE aKTUBHBIE; 3) MEHEE aKTHUBHBIE;

4) MeTaIbl He UCTIOIB3YIOTCS;

5) Ilpu moarotroBke BOABI, MOCTYMAMOIIEH B KOTEIbHBIE YCTAHOBKH, €€ IMOABEPraroT
Jlea’palvu AJis yaJeHus U3 Hee:

1)a3ora; 2) Bomopoaa; 3) kuciopoza; 4) aprosa.

BAPUAHT 2

1. Haubonee akTUBHO KOPPOAUPYET:

1)TexHruecKoe Kee30; 2) XUMUYECKH YUCTOE Kene30; 3) Keneso,

MTOKPBITOE CJI0EM OJIOBa; 4) CIIJIaB Xkelle3a C XpPOMOM U HUKEJIEM.

2. . B cay4dae 35eKTpOXUMUYECKON KOPPO3UU HAXOASAIIUXCS B KOHTAKTE METAJIJIOB

1) Ha aHOZIE MIET BOCCTAHOBJIEHNUE; 2) HA KaToJIe UAET OKUCIICHHE; 3) MEHEe

AKTUBHBII METaJlI SBISETCS aHOJ0M; 4) MEeHee aKTUBHBIN METasll SBISETCS

KaToJIOM.

3. B ciiydae 3JeKTpOXMMHUYECKONH KOPPO3UU HAXOASAIIMXCS B KOHTAKTE€ METAJIOB JKeJe3a
Y MEJIU B KUCIIOW cpefie:

1) Ha xarone UAET pacTBOPEHUE Keje3a; 2) Ha KaToje UAET BOCCTAHOBJIEHUE KaTHOHOB
BOJIOpPOJia 0 MOJIEKYJSIPHOTO BOJOpOJa; 3) Ha Karoae MIET BOCCTAHOBJIEHHE KUCIOpOJa 0
TUAPOKCUI-UOHOB; 4) Ha KaTo/ie UAET pacCTBOPEHUE MEIH.



4. ITpu ny>keHUH Keje3a OHO MOKPBIBACTCS TOHKUM CJIOEM :
1) menu; 2) uunka; 3) onoBa; 4) HUKEI.
5. MHruOuTopom npu XpaHEeHUH COJITHOM KUCIIOTBI CIIy>KaT IIPOU3BOJIHBIE:
1) anununa; 2) OyTuinaMuHa; 3) anaHuHa; 4) BaHWIMHA.
BAPUAHT 4
1.DJ1eKTpOXUMHUYECKYIO KOPPO3HIO METAJNIOB BBI3BIBACT:
1) KOHTAKT MeTajla C KUCIOPOAOM; 2) KOHTAKT METajlla C OKCUIOM CEpbl;
3) KOHTaKT C JPyTUMH MeTaJlilaMu; 4) KOHTAKT MeTajljla ¢ BOJIOM.
2. B cnyuae 21eKTpOXUMHUYECKON KOPPO3UHU HAXOIAIMXCSA B KOHTAKTE METAJUIOB:
1) Ha aHOAEe UIET BOCCTAHOBIIEHUE; 2) HA KaTOJ1e UAET BOCCTAHOBIICHHUE;
3) OoJiee aKTUBHBIM METAJUT SBJISIETCS KaTOJ0M; 4) MEHEe aKTUBHBIM MeTasl
SBJIIETCS AHOJIOM.
3. B ciyuae 351eKTpOXUMUYECKOW KOPPO3UM HAXOASIIUXCS B KOHTAKTE METAJIJIOB JKeJie3a
Y MEJU B IIETOYHON WM HEUTPAIIBHOM CpeJie:
1) Ha KaToze UAET BOCCTAHOBJIEHHE KATHOHOB BOAOPOAA A0 MOJIEKYIISIPHOTO
BOJIOPO/1a; 2) Ha KaToJie UAET pacTBOPEHHE XkKele3a; 3) Ha KaToJe UIET
pacTBopeHue Meau; 4) Ha KaTo/e UAET BOCCTAHOBJIEHUE KUCIIOPOJIa J10
TUIPOKCU/I-HOHOB.
4. J11s IpOTEKTOPHOM 3aIUTHI CTAJIbHBIX U3AEIUN UCIOIb3YIOT IPOTEKTOPBI:
1)Mg u Zn; 2) Al u Cu; 3) Cau Sn; 4) Co Cr.
5. K aexTpoXxuMuyecKuM MEeToJiaM 3allUThl METAJUIOB OT KOPPO3UU OTHOCSTCSL:
1) HukenupoBanue; 2) nuindoBaHue; 3) BOpOHEHUE; 4)KaTO HAS 3alUTa.
BAPUAHT 3
1. XUMHUYECKYIO KOPPO3HIO BBI3BIBAIOT:
1) xucnopon; 2) Bce nepeyrciIeHHbIe BEIECTBA; 3) XJI0P; 4) OKCHJIBI CEPHI.
2. B cnyuae 21eKTpOXMMHUYECKON KOPPO3UH HAXOIALINXCS B KOHTAKTE METAJIOB:
1) Ha aHOZEC MIET OKUCIIEHUE; 2) HAa KaToie UIET OKUCIeHue; 3) 0oiee aKTHB-
HBIM MeTall SBJISETCS KaToJ0M; 4) MEHee aKTUBHBIN MeTall SIBISETCS] aHOOM.
3. B ciaydae 351eKTpOXUMUYECKOW KOPPO3UH HAXOMASIIMXCSI B KOHTAKTE€ METAJUIOB JKeje3a
Y MEJIM B IIEJIOYHOM WM HEUTPAJIBHOM Cpeie
1) Ha aHOJIE UAET BOCCTAHOBIIEHHE KUCIOPOAA JI0 THIAPOKCH I-NOHOB;
2) Ha aHOJIe UJIET PaCTBOPEHUE MEIH; 3) Ha aHO1e UIET paCTBOPEHHUE
xKenesa; 4) Ha aHO/Ie UAET BOCCTAHOBJIEHHE KaTHOHOB BOJIOPO/IA /10 MOJIEKY-
JISIPHOTO BOAOPOJA.
4. B KkauecTBe IJMTHpPYIOIIMX J00aBOK TMpU TMOJTYYEHHH HEp)KaBewollel cranei
UCIOJIB3YIOT:
1) Zn u Mn; 2) Agu Au ; 3) Niu Cu; 4) Cru Ni
5. UTHruGuTopoM mpH nepeBo3Ke CEPHOM KUCIOTHI B KEJIE3HBIX LIUCTEPHAX CITYKUT
1) a30THAs KUCIIOTA; 2) YKCYCHAsl KUCIIOTA; 3) CEpHUCTAs KUCIIOTa,
4) consiHas KUCIOTA.
Bapuanr 4
Al. Koppo3uro MeTasuIoB U CINIaBOB BBI3BIBAET
BOJIa U KUCIIOPOJT
OKCHBI YIJIEPOJA U CEPBI
pacTBOpPHI COJICH
BCE TIEPEYUCIICHHBIE KOMITOHEHTHI

e A



A2. HauboJsee CuiibHO METallJI KOPPO3UPYET

1.
2.
3.
4.

B PAcTBOpPE XJIOpHJIAa HATPUs
B KUIISIYEHOM TUCTUIIMPOBAHHOW BOJE
B CyXOM BO3JlyXe

B JIMCTUJUIMPOBAHHOM BOJIE

A3 ITokpsITHE JIy’)KEHOTO JKee3a

1.
1
2
3.

A4. Be
1.
2.
3.

4.

1) Mg

Zn

Sn

Cu

HI€CTBAa, BBCACHUC KOTOpBIX YMCHLH_IaeT aneCCI/IBHOCTL CpeI[BI, Ha3bIBAKOT
KaTajau3aTopbl KOPPO3UHU

aKTUBATOPhI KOPPO3UU

WHTUOUTOPBI KOPPO3UHU

IIPOTEKTOP

AS. bonee akTUBHBIN METall, Hpe,Z[OTBpaH_[aIOH_II/Iﬁ KOPPO3UK0 MCHEC aKTHBHOI'O MCTaJll1a,

Ha3bIBACTCS
1. karamuzarop KOoppo3uu
2. aKTUBATOP KOPPO3UH
3. HMHTHOUTODP KOPPO3HH
4. npoTexTop
A6 [11s1 3a1IUTHI CTAJIBHBIX KOPILYCOB MOPCKHUX CYZ0B OOBIYHO UCIIOJIB3YIOT
1. Na
2. Zn
3. Cu
4. Fe
Yacrtp B (3a1aHu ¢ KPATKHM 0TBETOM)

B1. PaccraBbTe (akTOphl, BIUSIONINE HA KOPPO3HIO METallIa, B OPSIIKE YBETUUECHUS

s dexTa Koppo3uu: 1) IMCTUIIIMPOBAHHAS BOJA, 2) CYXOH BO31yX, 3) pacTBOp XJOpUAA
HaTpus, 4) KUIIsTYeHas AUCTHIUIMpOBaHHas Boja. OTBeT AaifTe B BUJIE
NOCJIEI0BATENbHOCTH LU PP.

B2. YcTaHoBUTE COOTBETCTBUE MEXKIY IIPOLIECCOM U TUIIOM KOppo3uH. OTBET JalTe B
BHJIE TTOCJIEIOBATEILHOCTH UG, COOTBETCTBYIOMINX OYKBaM 10 alihaBUTYy.

[MTPOLIECC TUIT KOPPO3UU
A) 4Fe + 302 + 6H20 = 1) xumunyeckas
= 4Fe(OH)3 xoppo3zus

B) pacTBOpeHue 1uHKa MpH 2) 3IIEKTPOXUMUYECKast
KOHTAKTE IIMHKA U JKeJe3a KOPpo3Hus
B) xoppo3us xenesa B

MPUCYTCTBUH 0JIOBA
[)2Cu + O2=2Cu0O

IIpoMe:XyTOYHBI KOHTPOJIb 3HAHMI CTYJACHTOB: OCHOBHBIE TEPMHHbLI H

omnpeaesieHus (Tjaoccapmii)

3aH_[I/ITHBIC IMMOKPBITUSA — TOHKHC IJICHKHU, HCKYCCTBCHHO CO3/1aBACMbIC Ha MOBCPXHOCTU



MeTalljia s 3allUThl OT KOppo3uu. MeTaluinueckue TMOKPBITHS HaHOCATCS Jubo B
rajbBaHUYECKUX BaHHAX MPHU MPOMYCKAHUHM MOCTOSHHOTO TOKA, JIMOO B IeYaxX MpPU BBICOKOU
TEMIEPAType; HEMETAINYECKUE JIAKOKPACOYHBIE MOKPBITUS COJEPHkKAT PacTBOp IOJIMMEpa B
OPraHU4YEeCKOM PACTBOPUTEIIE C PA3JIMYHBIMU ITPUCATKAMU

Nuaukaropel — BelIeCTBa, MO3BOJSIONIME IO U3MEHEHUIO LIBETA WJIU JAPYTMX CBOMCTB
pacTBOpa yYCTAHABJIMBATh KOHEYHbIE TOYKM MPU TUTPOBAHWUU; NPHUMEHSIOTCS IPU aHAIU3€
COEIMHEHUN

Karaiu3s — wu3MeHEeHHEe CKOpPOCTM XUMHUYECKOW pEeaklUu B IPUCYTCTBUU BEILECTB,
YCKOPSIOIIUX WM 3aMEeJIAIONINX MPOIEcC MyTeM 00pa30BaHUs MPOMEKYTOUHBIX COEIUHEHUN C
peareHTaMH; TaKWE BEIIECTBA, HA3bIBAEMbIC KAaTAJIM3aTOPaMH, IOCJIE MPOBEACHUS PEAKLIHHU
OCTAIOTCSl B HEU3MEHHOM BuJe. Kayuyku CHUHTETUYECKHE — BBICOKOIIOJIMMEPHBIE MATEPUAIIBI —
anactoMepsl  (MOAMOYTaauEH, MOJHUU3OMPEH U UX COMOJUMEpPHI), MpeAHa3HAYEHHBIC s
MOJTYYECHUS PE3UHBI

Kunernka xuMuueckass — y4eHHE O CKOPOCTSIX XUMHUYECKHX peakuuil. [lox kuHeTnkon
peakUMy IMOHUMAIOT 3aBUCUMOCTh CKOPOCTH [I@HHOM pEaKIMu OT JaBJICHUs, TeMIepaTyphl,
KOHLICHTPALlUU PEareHTOB U JPYruX MapaMeTpoB

Koppo3uss - mpouecc paspyuieHuss maTepuala a pe3yiabTaTe€ XHUMHUYECKOro WU
(GU3HUYECKOro BO3ICUCTBUS. Pa3nnuaroT 3JIeKTPOXUMUYECKYIO, XUMUYECKYI0 U OMOJIOTUYECKYIO
KOpPPO3HUH.

biyxnaronme ToOKH - 3IEKTPUUECKUE TOKH, MPOTEKAOIINE B 3€MJIE TIPU UCIIOJIb30BaHUN
€€ B KaUeCTBE TOKOIIPOBOASIIEH CPEIBI.

biyxnaromue TOKM BBI3BIBAIOT KOPPO3UI0 METANIMYECKHX NPEIMETOB B 3€MIIE,
MIPUBOJISIILYIO K UX Pa3pyLIEHHUIO.

Koppo3us crpoutenpHOro wmarepuana - HEOOpaTUMBIM MpoIlecc  YXYIIMICHUS
XapaKTEPUCTUK U CBOKCTB CTPOUTEIBHOIO MaTepHUalia B KOHCTPYKIMHU B PE3YJIbTATE XUMUYECKOTO
u/uni  (PU3UKO-XUMUYECKOTO W/WIM OHMOJIIOTMYECKOTO BO3JCUCTBUN WM TMPOLIECCOB B CaMOM
MaTrepuaie.

MexkpucTauTUTHasE KOPPO3Hsl - KOPPO3HUs, MPOUCXOsAIIas 0e3 BHIUMOIO BHEIIHETO
pa3pylLICHUs] METajuia BCJIEACTBUE TOTO, YTO KOPPO3UWHBIA MPOLECC HAET B OCHOBHOM IO
rpaHuIlaM 3€pEH KPUCTAJUIOB.

DNEeKTpOXUMHUYECKass KOPPO3Usl - KOPpO3Usi, BbI3BaHHAs MOTOKOM 3JEKTPOHOB MEXIY
KaTOJHOM M aHOJHOM 00IacTAMU METAITMYECKON TTOBEPXHOCTH.

KonuuecTBeHHbIN aHAN3 — pa3jen aHaJTUTUYECKON XMMHUHU, B 3a7a4y KOTOPOTrO BXOJUT
ompesieNieHue KOIWYECTBA AJIEMEHTOB, PAJAMKAIOB M (PYHKIIMOHAIBHBIX TPYII B HUCCIEIYEeMOM
BemecTBe. Komopumerpuyeckuii aHamu3 — (PU3UKO-XUMHUYECKUA METOJ, OCHOBAaHHBIM Ha
YCTaHOBJICHUHY KOHILIEHTPAI[MX OKPAITMBAEMOTO BEIIIECTBA IO HHTEHCUBHOCTH U OTTEHKY OKPacCKH

MeramioopraHiyecknue COSAMHEHUSI — COCIMHEHHMsI, COJACpIKallue OJHy Wiu Oosee
CBSI3€M MeTa1 — YIJIepOL

Munepansl — MPOCThIE M CIIOKHBIE HEOPTaHWYECKUE BeIIecTBa, 0Opa3oBaBIIUECS B
pe3ynbTaTe MPOUCXOASIINX B MIPUPOAE (PU3MKO-XUMUIECKUX MTPOIIECCOB

MonoMepbl — HU3KOMOJEKYISIPHBIE COSTUHEHUS, COIePKAIUE PEaKIIMOHHOCTIOCOOHBIE
TPYNIBI WIK ABOMHBIE CBA3U. [I[pUMEHSAIOTCS 11 CHHTE3A ITOJIMMEPOB

OkucneHre OpraHunyecKuX COeIMHEHUN — BBEJICHUE B MOJIEKYJTY aTOMOB KHCJIOPOAA HIIH
OTILEIUIEHHE aTOMOB BOJI0PO/1a

[TnactuduxaTopsl — opraHMyecKre COeAMHEHUS, TPUAAIOIINE INTACTHYHOCTD OJIUMEpPaM
U pacIIMPSIONIUE UHTEPBAJl UX BHICOKOAIACTUYECKOTO COCTOSIHUS, HarlpuMep 3upsl (hraieBoi,



dbochopHOl, agUNUHOBOW KucCHOT. [lnacTudeckme wmaccel — MaTepHallbl Ha OCHOBE
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUU. Pa3nnmyaroT TepMoIulacTU4HbIE (HA OCHOBE JIMHEHHBIX

MOJIMMEPOB — TOJIMCTUPOJIA, TMOJIMBUHWIXJIOPUJIA U T. J.) U TEPMOAKTUBHBIE (HAa OCHOBE
AMOKCHUIHBIX, (eHONI(HOPMAaThACTHIAHBIX U AP. CMOJ) IJIACTHYECKUE MACChI
[ToBepXHOCTHOAKTHBHBIE BEIIECTBA — BEIECTBA, CIIOCOOHBIE aIcOpOMPOBATHCS Ha
MOBEPXHOCTAX pazjiena (pa3 v MOHMKATh BCIEICTBUE ATOTO UX MOBEPXHOCTHOE HATSXKEHUE
[IpomoTOpsl — BelecTBa, J00ABICHHE KOTOPBIX K KaTalu3aToOpy YBEJIMYUBAET €ro
AKTUBHOCTh

PaBHOBecue XMMHUYECKOE€ — COCTOSIHME PEAKIIMOHHOM CHUCTEMBI, B KOTOPO XMMHYECKast
pCaknus MmpoucCxoauT OAHOBPECMCHHO B JIBYX HPOTHBOIIOJOXHBIX HAIIPABJICHUAX C OI[HHaKOBOfI
CKOPOCTBIO

Tekymuii KOHTPOJIb 3HAHUH CTY/IEHTOB: NPUMeEPHbIEe MHAMBUIYAJIbHbIE 3a]aHUS.

. Llesib KOPPO3MOHHBIX HCCIEN0BAHUI

. Kimaccudukanyus MeTo10B KOpPO3HOHHBIX HCCIEA0OBAHUN

. [lokazarenu KOpPO3UU METAIITIOB

. HecarubanbHasi 11Kajga KOPPO3ZHOHHOM CTOMKOCTH METAIIJIOB

1
2
3
4
5. CpaBHUTENBHOCTh KOPPO3UOHHBIX MCCIIEIOBAHUIN
6. JlJabopaTopHbie METO/IbI UCCIICTOBAHMIT

7. Meroasl n3y4eHus IJICHOK Ha METaJuIax

8. MeTopl uccie10BaHU METAJIJIOB Ha Ta30BYI0 KOPPO3UIO

9. OO01uMe MEeTOo Il UCCIICIOBAHUM KOPPO3UU METAIIOB B JIEKTPOJIUTAX

10. CnenanbHble METO/IbI HCCIIEI0BAaHUN KOPPO3UH METAJUIOB B PACTBOPAX
11. DeKTpoXUMHUYECKHE METOIBI MCCIICIOBAHUI METAJIIOB B pACTBOPax

12. BHenaGopaTopHbI€ U IKCIUTYaTAIllHOHHBIE UCCIIEIOBAHUS

13. UccnenoBanus B atmocdepe

14. UccnenoBanusi B MOpe

15. MccnenoBanus B TpyHTE

16. UccnenoBanust B 3aBOJICKOM ammaparype

17. DKcrnyaTallMOHHBIE UCCIIEI0BAHUS

18. Dxonorudeckue mpodIeMbl KOPPO3UH METAILIIOB

IIpuMepHBIH NepedyeHb BONPOCOB K 3a4ery no JucuuivinHe «Teopuss u mMeToabl
3aIIMThI OT KOPPO3UM He(pTerasoBbix 00bEKTOB)

1. XuMunyeckast KOppo3us B )KUJKHUX CpEAaXx.

2. OcobeHHocTH aTMOC(HEPHON KOPPO3UM METAIIIOB M €€ KOHTPOJUPYIOIIHUHA MPOIECC.
@DaxTophl, BIUSIOLUINE Ha aTMOC(EPHYIO KOPPO3HIO METAJLIOB.

3. BnusiHue BHEMHUX (aKTOPOB HA ra30BYI0 KOPPO3HIO METAJLIOB.

4. KonraktHas u Ouosiormueckass Kopposust metawioB. Knaccudukanus U MeXaHH3M
aTMOC(epHON KOPPO3UU METAJIIOB.

5. BnusHue BHyTpeHHHUX (aKTOPOB Ha ra30BYI0 KOPPO3UIO METAILIOB.

6. BinsiHME KMCIIOTHOCTH, TEMIIEPATYPHI U JaBJICHUS Ha 3JIEKTPOXUMHUYECKYIO KOPPO3HIO
METAJIJIOB.

7. Teopust )kapOCTOMKOTO JErUPOBAHUS.

8. Bmusuue kpuctammorpaduyeckoro ¢akTopa, MeXaHWYecKoro ¢akrtopa, cocTaBa W
KOHIIEHTpAll KOPPO3UOHHOM CPeNIbl Ha JIEKTPOXUMHUYECKYIO KOPPO3UIO METAJIOB.



9. BnusiHue npupoasl MeTaia, cOCTaBa, CTPYKTYPHI CIUIaBa, COCTOSHUS MOBEPXHOCTH
MeTaJljia Ha AIEKTPOXUMUYECKYIO KOPPO3HIO.

10. MexaHu3M XUMHUYECKONH KOPPO3UU METAILIOB.

11. [Inénku Ha Metamnax. Kunetnka XuMU4ecKoi KOPPO3HH.

12. 3amura METaJJIOB OT KOPPO3MM C KUCIOPOJHOW Aenoispuszauueid. OcoOeHHOCTH
KOPPO3UU METAJUIOB B YCJOBHUSX BO3HUKHOBEHHS MAacCUBHOCTU. lloBbllIeHHE KOPPO3MOHHOMN
CTOMKOCTH METAJIJIOB U CIUIABOB HA OCHOBE MOBBIIICHUS UX TACCUBHOCTH.

13. Tlokazarenu koppo3uu. Teopun XUMHUYECKOW Koppo3ud. TepMoauHaMHKa
XUMHUYECKON KOPPO3UHU. AJICOPOIIMS KUCIOPOa Ha MEeTalljIe.

14. ITaccuBatopsl U enaccuBaToOpbl. TeopHs MacCUBHOCTU METAJLIOB.

15. Bonopoanast nenoasipu3anusi.

16. IHruGuTOops!l KOPPO3UU U AHTUKOPPO3UOHHBIE CMA3KH.

17. CranmoHapHbI€ 3JIEKTPOJIHBIE TOTEHIIUAIBI.

18. Koutponupytommii ¢gaktop M 0COOEHHOCTH TPYHTOBOH KOPPO3UH METAJLIOB.
ArpeccuBHOCTH MOYBBL. MeTO bl OOPHOBI C MOA3EMHOM KOPPO3UEH METAIIOB.

19. Koppo3noHHbie 1UarpaMmabi.

20. ITokazatenu koppo3uu MetaioB. [llkana KOPpO3MOHHOI CTONKOCTH METAJLIIOB.

21. DnexTpoXxuMHUECKas 3aluTa.

22. KucnopoHas aenosspu3anusi.

23. KuHeTuKa 3JIeKTPOIHBIX PEAKIIUM.

24. Metoasl 60prOBI ¢ KOPPO3HEH METAJUIOB: BO3ICHCTBHE HA METAJlI, BO3/ICHCTBHE HA
Cpeny, BO3JICHCTBUE Ha KOHCTPYKIIHIO.

25. MexXKpucTalNIMTHAs U LIENEBast KOPPO3HUsL.

26. Jlnarpammel TypOe.

27. TepMoIMHAMUKA IEKTPOXUMHUUYECKON KOPPO3UN METAIIIIOB.

28. Meroapl 3alUThl METAIOB OT arMocdepHoil koppo3uu. IlouBa M TpyHT Kak
KOPPO3MOHHBIE 3JIEKTPOIUTHI. MeXaHU3M U KiIacCU(PUKAIHS TOA3EMHOM KOPPO3UH METAIIJIOB.

29. Ilpobnema xopposuu. TepmoanmHamMuka W KHHETHKa Kopposuu. Kiaccudukamms
KOPpO3UH.

30. ITaccBHOCTH METAJLIOB.

31. Ilokazarenu koppo3uu. Teopuss XMMHUYECKOH KOPpPO3MHM METaJIOB. AAcCOpOIHs
KHCJIOpO/la Ha METaJlIe.

32. 3ammrTa MeTajsIoB OT KOPPO3MM C KHCIOPOAHOHN nemosspuzainuei. OcoOeHHOCTH
KOPpO3UM METAJUIOB B YCJIOBHUSX BO3HMKHOBEHHS NAcCUBHOCTU. lloBbllIeHHE KOPpO3MOHHOMN
CTOMKOCTH METAJIJIOB U CIUIaBOB HA OCHOBE MOBBIIIEHUS UX TACCUBHOCTH.

33. BiusiHue KUCIOTHOCTH, TEMIIEPATYPHI U 1aBJICHUS HA DJIEKTPOXUMHUUECKYIO0 KOPPO3HUIO
METAaJIJIOB.

8. Cucrema ouleHMBAHHS IUVIAHUPYEMBIX Pe3yJbTaTOB 00y4eHHs

®dopmMa KOHTPOJISI 3a onny padorty
Munum. 6a/u10B | Make. 6a/U10B Bcero
Texymuii KOHTPOJIb:
- 1abopamopnas paboma 1 3 bannos S bannos
- 1abopamopuas paboma 2 0 6annos 2 bannos
- 1abopamopnas paboma 3 3 6annos S5 bannos

- 1abopamopuas paboma 4 0 6annos 2 bannos




- 1abopamopuas paboma 5 3 bannos 5 bannos
- 1abopamopnas paboma 6 0 6annos 2 bannog
- 1abopamopuas paboma 1 3 bannos 5 bannos
- 1abopamopnas paboma 8 0 6annos 2 bannog
- 1abopamopuas paboma 9 3 bannos 5 bannos
- 1abopamopnas paboma 10 0 6annos 2 bannog
- 1abopamopnas paboma 11 3 bannos 5 bannos
- 1abopamopuas paboma 12 0 6annos 2 bannos
- 1abopamopnas paboma 13 3 bannos 5 bannos
- 1abopamopuas paboma 14 0 6annos 3 bannos
[TpomesxyTouHas atrecrauus (3auém) 50 6annos
HToro 3a cemecTp (Oucyuniumy)sx3amen 100 6annos

9 YyeOHO-MeTOAMYECKOE M HH(POpMALIMOHHOE 00eclieyeHHe U CHMILTNHBI
9.1 OcHoBHas JuTepaTypa
1. Koppo3sus u 3amuTa MeTamioB : yuebHoe nocodue st By30oB / O. B. Spocnasiesa [u
ap.] ; nox HayuHol penakuued A. b. JlapunueBoil. — Mocksa : U3garensctBo HOpaiit, 2019 ;
ExarepunOypr : U3a-Bo Ypan. yu-ta. — 89 c¢. — (Yuusepcutetsl Poccun). — ISBN 978-5-534-
05862-8 (M3narensctBo KOpaiiT). — ISBN 978-5-7996-1415-7 (M3a-Bo Ypan. yH-1a). — Tekcr :
anextponnsiii / DBC KOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/441688
2. [Tyuxos, FO. A. Teopusi KOppO3UN U METOMBI 3AIIUTH METAJUIOB : METOAMYECKHUE
yKa3aHMsl K BBIIOJIHEHHIO J1abopaTtopHbIX padot / 0. A. Ilyukos, M. P. Opnos, C. JI. bepe3una.
— M. : MocKOBCKHi rocyiapcTBEHHBIN TeXHUUecKUi yHuBepcuteT umenu H.O. baymana, 2014.
— 68 c. — ISBN 978-5-7038-3850-1. — TekcT : 3JeKTpOHHBIH // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/31643.html
3. [Hunrapkuna O.B. AHTUKOpPPO3HOHHAS 3alIKUTa HEPTEra30BOro 00OPYJIOBaHUS U
coopyxeHuit : ydyeOnoe mocodbue / Illunrapkuna O.B., JlanteB A.b.. — MockBa, Bonorna :
WNndpa-Unxenepus, 2022. — 128 ¢. — ISBN 978-5-9729-1007-6. — TekcT : 31eKTpOHHBIH //
IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/124001.html

9.2 JlonoiHUTEIbHAS JIUTEPATypa

1. WBummH $.B. 3ammra HedTerazoBoro o0opynoBaHUST UHTHOUTOpAMHU KOPPO3HH.
Metonsl ucnbiTanuii 3GHEKTUBHOCTH U (HU3UKO-XMMHYECKHX MapaMeTpOB HMHTHOUTOPOB
Koppo3uu : yueOHo-meTonudeckoe mocobue / Mpmumu S.B., Jlectree A.E.. — Kazanp :
WznatensctBo KHUTY, 2022. — 92 c. — ISBN 978-5-7882-3192-1. — TekcT : 21eKTpOHHBIH //
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/129131.html

2. [Mnarapkuaa O.B. Koppo3usa u 3ammura HapyKHOW NOBEPXHOCTH CTaJIbHBIX
TpyOOIIPOBOJIOB B MPUPOAHBIX cpefax : yueOHoe nocodue / [llunrapkuna O.B., JlanteB A.b.. —
Mocksa, Bonorna : Uadpa-Umxenepus, 2022. — 288 ¢. — ISBN 978-5-9729-1008-3. — Tekcr
: antektpouHbii // IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/124193.html

3. Karognas 3amura oOcagHBIX KOJOHH HE(TSHBIX CKBAXHH : ydeOHOE mocoowue /
C.A. [Homrux [u gp.].. — Kazanp Kazanckuii HalMoHaNBHBIM HCCIIEI0BATEIbCKUI
TexHoyioruueckuii yHusepcurer, 2018. — 200 c. — ISBN 978-5-7882-2529-6. — TekcT :
anektpoHHbi // IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/100690.html

9.3 IIporpaMmmHoe obecrnevyeHue:
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9.4 llpodeccuoHaTbHBIE 0a3bI JAHHBIX U HHGOPMAINMOHHBIE CIPABOYHbIE CHCTEMbI
COBpPEeMEHHBbIX HH(POPMAMOHHBIX TEXHOJIOT Wit

1. CnpaBouno-npaBoBas cucreMa «Koncynbrant [lmrocy (http://www.consultant.ru)

2. DnextponHas oubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DnekTponHast bubnmoreunas cucrema IPRbooks (http//www.iprbookshop.ru)

4. DnextponHas GuGmuoreunas cucrema FOPAMT (http//www.biblio-online.ru)

5. Bce o xoppo3zuu (http://www.corrozii.net/korroz/?ysclid=Imnlsndxw1420128767)

6. Kopposus (https://www.okorrozii.com/?ysclid=Imn1u31939244866925)

10 OOecneyenne o00pa3oBaTEJNbHOIO IMpouecca JJAsl JHI € OIPAHHMYECHHBIMH
BO3MO’KHOCTSIMH 3/10POBbSI M HHBAJIH/I0B

VYuebHble U y4eOHO-METOAMYECKHE MaTepualibl JUIsl CaMOCTOSITEIbHOM paboThI
00y4aromuXxcsl U3 YMClia HHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3)
NPEOCTaBISAIOTCS B (popMax, aJanTUPOBAHHBIX K OFPAaHUYEHUSM HX 3/10pOBbSl U BOCIPHSITHUSA
uH(popMauu:

Jlnst cnensbIX U caboBUAALIMX:

- JeKuuu OoQOPMIISIIOTCS B BUJIE AJIEKTPOHHOTO JOKYMEHTA, JAOCTYIHOTO C IOMOIIbIO
KOMITbIOTEpA CO CHEIMATU3UPOBAHHBIM TPOrPaMMHBIM 00€CIIeUeHHEM;

- THCbMEHHbIE 3aJ]aHMsl BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEUAIN3HPOBAHHBIM
IpOTrpaMMHBIM 00€CTIeYeHHEM, HIIU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTCs MHIMBUIyAIbHOE paBHOMEPHOE ocBelieHne He menee 300 Jrokc;

- JUId BBINOJIHEHUS 3a/laHusl MPH HEOOXOAMMOCTH MPEAOCTABISAETCS YBEINYMBAIOLIEE
YCTPOMCTBO; BO3MOXKHO TaKe UCII0JIb30BaHHE COOCTBEHHBIX YBETMUMBAIOIINX YCTPONUCTB;

- MUCbMEHHBIE 33aJ]aHNus O(POPMIISIOTCS YBETUUEHHBIM IIPUPTOM;

- 9K3aMEeH U 3a4€T MPOBOJATCS B YCTHOU (hOopMe MIIH BHITIOJIHSIOTCS B TUCbMEHHON opme
Ha KOMIIBIOTEPE.

JIyi TIyXux v caabocCIbIaiix:

- JeKuuu O(OPMISIIOTCS B BHJIE 3JEKTPOHHOTO JOKYMEHTa, JHOO MpeaoCTaBIseTCs
3BYKOYCHUJIMBAIOIIAs anmnapaTypa HHAWBHUIYaJIbHOTO MOIb30BaHMS;

- IUCbMEHHBIE 33JJaHUA BBIITOJIHAIOTCS Ha KOMITbIOTEpE B MUCbMEHHOMU (opMme;

- DK3aMEH M 3a4€T NPOBOAATCS B NMHUCbMEHHOH (hopMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

Jljig U1 ¢ HapyIIeHUSIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

- JIeKIUU O(pOPMIIIOTCS B BHJIE JIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C IOMOIIBIO
KOMIIBIOTEpA CO CTIELUaIN3UPOBAHHBIM IPOTPAMMHBIM O00ECTIEUeHUEM;

- THMCbMEHHBIE 3aJaHMsl BBIINOJIHSIOTCS Ha KOMIBIOTEPE CO CHELMAIU3UPOBAHHBIM
IPOrpaMMHBIM 00€CTIEUCHUEM;

- 9K3aMeH U 3a4€T MPOBOJATCSA B YCTHON (pOpME MIIM BBIMTOJIHSIOTCS B TUCBMEHHON (hopme
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Ha KOMITBIOTEpE.
[Ipu HeoOXx0AMMOCTH MpelycCMaTPUBAETCS YBEIMUYEHNE BPEMEHH I TOATOTOBKH OTBETA.
[Iponienypa  mpoBeAeHHsT  NPOMEXKYTOYHOM  aTTecTalu A OOydaroUIuXxcs

yCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAJIbHBIX IMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.

[TpomexyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipu mpoBeneHNH NpoLEAyphl OIICHUBaHUS Pe3yJIbTaTOB OOyUeHHUs MpeaycMaTpUBaeTCs
UCTIOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HHIUBUAYAJIbHBIMHU
0COOCHHOCTSIMU 00YYaIOIIMXCSA. DTH CPECTBA MOTYT OBITh IPEIOCTABIIEHBI YHUBEPCUTETOM, UITU
MOTYT HCIIOJIb30BaThCsl COOCTBEHHbIE TEXHUYECKHE CPE/ICTBA.

[IpoBenenue mpoueAypbl OLCHMBAHHUS PE3YyIbTaTOB OOYy4eHHS JIOMYCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYN K MHOOPMAITMOHHBIM U OHOIHOTpaduueckuM pecypcam B CETH
WutepHer Uit Kaxkaoro oOydaromierocs B ¢opMmax, aJdalnTHPOBAHHBIX K OrPAaHUYEHHUSM HUX
3JI0pOBBS U BOCTIPUSATHUS HHPOPMAIUH:

JInst caenbIX ¥ CIaboBUIAAIINX

- B Ie4aTHO# (hopMe yBEIMYSHHBIM MIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

JUnist TIIyXuX U caboCIIbIIIaIInX :

- B meyaTHou (opme;

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

Jiis 0Oy4aromuxcsi ¢ HapyIUIeHUSIMHU OMTOPHO-/IBUTaTeNIbHOTO anmapara:

- B Me4aTHOU (hopme;

- B (hopme 3IeKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

Y4eOHble ayAUTOPHUH ISl BCEX BHIOB KOHTAKTHOM M CAMOCTOSATEIHHON pabOThl, HAyyHas
O0uOIMoTEeKa W MHBIE NMOMELIEHUS N7 O0y4YeHHUs! OCHAIIEHbl CHEIHalIbHBIM 00OPYJOBaHHEM U
yu4eOHBIMU MECTaMH C TEXHHUYECKUMHU CPEICTBAMU O0yUEHUS:

JInst caenbIX ¥ CIraboBUASATINX

JUIS TIYXUX U CIa0O0CIbIIIAITIX:

- aBTOMATH3MPOBAHHBIM pa0OYMM MECTOM ISl JIOJIed C HapyIIeHHeM CiiyXa H
C71a00CIIBIIIAIINX;

- aKyCTUYECKHH YCUIIUTEh U KOJIOHKH,

J51s 0Oy4daromuxcsi ¢ HapyIIeHUsIMHU OMTOPHO-IBUTaTeNILHOTO anmapaTa:

- IEPEIBIKHBIMHE, PETYIUPYEMBIMH dproHoMuYeckuMu napramu CU-1,

- KOMIIBIOTEPHON TEXHUKON CO CIEUAIbHBIM IPOrPAMMHBIM 00€CTIEYeHUEM.

11. MaTepuajabHO-TEXHUYECKOE 00ecneyeHHe T CHUIITUHBI

MarepuanbHO-TEXHHUECKOE 00ecrieyeHne JUCHUTUINHBI BKIIOYAET:

1) o6ubmuoreunsiit o GPI'BOY BO «CaxI'Vy;

2) MYyJIbTUMEANITHOE 000pYyIOBAaHUE JIJIsl UTEHUS JICKIIMA-TIPE3ESHTAIHIA;
3) TEXHOJIOTHYECKOE U KOMITBIOTEPHOE BUPTYaIbHOE 000PY/I0BAHHE;
4) MakeT MPUKJIATHBIX 00yYaIoNINX MPOrpaMM;

[Ipy nmoaroTroBke K MPaKTUUYECKUM 3aHATHSM M CAMOCTOATEIbHOW paboTe MOXKHO
UCIOJIb30BaTh KOMITBIOTEPHBIE KJIACChI CO CTAaHIAPTHBIM MIPOrPAaMMHBIM 00€CTIeYeHHEM.

JIeKIMOHHBIE 3aHATHUS JOJKHBI IPOXOIUTh B MYJIBTUMEINNHON ayIUTOPUH, OCHAILIEHHON
KOMIIBIOTEPOM U IIPOEKTOPOM. JIEKIIMHM JKeIaTeNbHO CONPOBOXK AT IIPE3CHTALMEN, COAEpKaLLEH
TEOPETUYECKUI WILTIOCTpaTUBHBIN Matepuan. llpeseHtanus nomkHa OBITH TMOCTpOEHA IO
CIEAYIOLIEMY IMPUHIUIY: TE€Ma, Lelb, 3aJaud JIEKIHUH, KPaTKOE COAEpKaHUE IpPeablAyLIen
JIEKIMU, TEOPEeTHYECKH MaTepuan, UTOTM JIEKIMOHHOIO 3aHATHs, 0003HA4YeHBI BOINPOCHI U
3a1aHKS I CaMOCTOSITENIBHOTO U3YUEHHUs, TEMA CIEAYIOIIEH JIEKIIUH.

[Ipe3eHTanuu 1Mo JEKIUOHHOMY KypCy pa3OMThI 110 TeMaM, IO OTIEJIbHO B3SATOH TeMe
MOYET OBITh HECKOJIBKO MPE3eHTALNH.



