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BBenenue

3amauedi aucuuiumMHbl «Koppo3us M 3aliMTa  METAJUIOB»  SIBIIAETCS
M3YYEHUE MEXaHN3Ma KOPPO3UOHHBIX IPOIIECCOB B PA3IUYHBIX Cpelax U METOJOB
3alUThl OT KOPPO3MM B KOHKPETHBIX ycioBusX. Kypc Oasupyercs Ha 3akoHax
TEOPETUUECKON IEKTPOXUMHHU, (PU3UKK METAIIOB U CILJIaBOB, [IO3TOMY H3y4aeTcs
CTYJIEHTaMH I10CJIE YCBOCHUS UMHU YKA3aHHBIX JUCIMILINH.

Kypc pasgensercss Ha 2 ocHOBHbIE yacTu. llepBas yacTe mnocBsuicHa
U3YYEHUIO MEXaHU3Ma XHUMHUYECKOM U 3IIEKTPOXUMHUYECKON KOppO3UH B
pa3IUYHBIX KOPPO3HOHHBIX cpenax. Bropas wacTe paccMaTpUBaeT METOAbI
3aIATHl METAJUIOB OT KOPPO3UH, HOBBIE KOHCTPYKIIMOHHBIE MAaTEPUAIIBI C BBICOKUM
AHTUKOPPO3HOHHBIMA CBOWCTBAaMHU. bONbIIOE BHUMAHHE YACIEHO METOAaM
MCCJIEIOBAHMS KOPPO3UOHHBIX IIPOLIECCOB.

O06Bem Kypca onpenensieTcs pabodeit mporpaMMon.

OcHoBHOM (opMOI U3ydeHHUsI Kypca SBISIETCSI CaMOCTOsTENbHAs paboTa ¢
pekomeHayemoi nuteparypoil. Kpome TOro, CTyIeHTBl CIylIaloT 0O030pHBIE
JIEKIIUH, BBITOJIHSAIOT KOHTPOJIbHBIE paOOThI U Ja0OPATOPHBIN MPAKTUKYM.

1. O0mas xapakTepUCTHKA U MEXaHU3M KOPPO3HOHHBIX POLECCOB

1.1. OOmasi XapakTepucTHKA KOPPO3UOHHBIX POLIECCOB

TepmoanHaMuka KOPPO3UOHHBIX MIPOIIECCOB. Knaccuduxanus
KOPPO3UOHHBIX MPOIECCOB M0 MEXaHU3MY B3aWMOJICUCTBUSL CO CPENIOH, MO THUITY
KOPPO3UOHHBIX PAa3pylIEHHUM, MO COCTaBy KOPPO3HMOHHOM cpeabl. CMenaHHbIN
MEXaHU3M KOPPO3HOHHBIX MPOIECCOB. MeTOJbl HUCCIEAOBAHUS KOPPO3ZMOHHBIX
MPOIIECCOB: OOBEMHBINA, MACCOBBIM, 3JIEKTpOXMMHUYECKHE MeTonbl. [lokazarenu
CKOPOCTH KOPpPO3UH (MacCOBbIN, 00bEMHBIN, TOKOBBIH, ITTyOUHHBI).

MeTtoauyeckue yKasaHus

Heo0xonumMo 4eTKo ySICHUTh, YTO KOPPO3USI — ITO CaMOIPOU3BOJIHHBIM
MPOIIECC, MPOTEKAOUIMNA TOJBKO MOJA AEHCTBHEM OKPYXAKIIEH cpeapl. ITOT
mpoiiecc 0OyCJIOBIIEH TEPMOAMHAMUYECKUMU MPUUYMHAMU; TaK KaK OOJIBITUHCTBO
METaJIOB HAXOAMUTCS B IPUPOIE HE B CBOOOTHOM COCTOSIHUH, a B BUJIC PA3TUYHBIX
COEJIMHEHUI / OKCUIOB, CyIb(UIOB U T.A./, TO IPU KOPPO3UU METAII CTPEMHUTCS
IIEPEUTH B COE IIPUPOJAHOE COCTOSHUE.

MexaHu3M K€ KOPPO3HWOHHBIX IIPOLIECCOB 3aBUCUT OT INPUPOJBI
KOPPOAUPYIOIIEr0 METAUIA U OT COCTaBa KOPPO3MOHHOM cpenbl. llpuuem, B
YUCTOM BHJE, HampuMep, B Cliydyae XHUMHUYECKOrO MEXaHU3Ma KOPPO3HUH,
KOPPO3HOHHBIN MNPOLECC MPOTEKAET PEIKO: OOBIMHO HaOJI0/IaeTCs CMEIIaHHbIN
MEXaHU3M KOPpPO3UH.

1.2. XumMu4eckasi KOppo3usi

TepmoanHamMuka ra3oBoil Koppo3un. KuHeTnka pocta OKCUAHBIX TUIEHOK
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IIPY Ta30BOM KOPpO3MH. BimsHHME Ipupoasl MeTauia, TEMIEpaTypbl M COCTaBa
ra3oBOM CpeAbl HA CKOPOCTh ra30BOM KOPPO3UU. Y CIIOBUE CIUIOIIHOCTH OKCHUIHBIX
IJICHOK. KapOCTOMKOCTh M KapONPOYHOCTh METAJIOB. T€OopHH KAPOCTOMKOTO
JerupoBaHus. MeTopl 3alUThI OT Ta30BOM KOPPO3HH.

1.3. DJekTpoxuMHuyecKasi KOppo3us

TepmoauHaMuka ANEKTPOXUMUYECKON KOPPO3HH. Mexanusm
IEKTPOXUMUYECKON KOppo3uHu. IIpuumHBI HEOJHOPOJHOCTH IOBEPXHOCTH
KoppoaupyeMoro Merauia. [Ipomeccsl  KOppo3uM TpH  BOCCTAHOBJIEHUU
kuciopoza. IlonspusanmonHas KpuBasi BOCCTAHOBIIEHUs KHUciopoza. IIpenenbHbliin
TOK BOCCTAQHOBJIEHUSI KHCJIOPOJA, BIUSHUE Pa3IUYHbIX (PAaKTOPOB Ha BEIMUYHUHY
IIpenesbHOro ToKa. IIporneccel Koppo3uu npu BOCCTAHOBJIEHHH MOHOB BOJOPOJA.
Cramuu  BeIAeNeHMs  Bojopona. KuHeTMKa  aHOOHOW — peakiuu  IIpU
AIEKTPOXUMUYECKON KOPPO3UHU. 3aBUCUMOCTh CKOPOCTH AHOAHOM pPEaKUUUd OT
noreHuuasa. CTaquiHOCTh PaCTBOPEHUS MeTauia. Poiab aHMOHOB KOPPO3MOHHOM
Cpeabl B AHOJIHOM IPOLECCE NPU KOPPO3HH.

[TaccuBHOE cocTOsAHME METAJLIOB. BiusHHE maccuBauvy METAUIOB HA MX
KOPPO3HOHHYIO CTOWKOCThb. Teopunm maccuBHOro metama. CrnocoObl mepeBoja
MeTaJljIa B MaCCUBHOE cocTosiHue. [lepemaccuBanys.

Koppo3uonusie NOJIAPU3ALIMOHHBIE JUarpaMMsl. Onpenenenne
KOHTpPOJIMpYIOIIEero (hakropa KOPpO3WM IO BHEUIHEMY BHUAY KOPPO3MOHHOMN
quarpaMMbl.  Koppo3moHHBIE JaHMarpamMmel IpU  KOHTAakT€ KOPPOAUPYIOLIErO
MeTaia ¢ 0osee AJIEKTPOOTPULIATEIbHBIM M 00Jiee 3JIEKTPONOJIOKUTEIbHBIM
metauiamu. Juddepeni-spdext u 3amutHbIi 3 dexT.

MeToanueckue yKa3aHus

[Ipexxne Bcero, HEOOXOAMMO YSICHUTBH Pa3iuyve MEXKIYy XUMUYECKUM M
ANEKTPOXUMUYECKUM MEXaHM3MOM KOpPPO3MHU: XHMHUYECKass KOppo3us — 3TO
MPOLIECC, OMUCHIBAEMBIA XHMHUYECKON PEaKUHUEeH B3aUMOACHCTBUA METAIUIA C
OKHUCJIUTEINIEM, a AIEKTPOXUMHUYECKas — MPOLIECC, OMUCHIBAEMbBINA IBYMS pPEaKLMSIMU
(aHogHOM M KaTonHoM). [Ipuyem, CylIeCTBEHHBIM OTJIMYUEM SIBISIETCS TOT (PAKT,
YTO CKOPOCTh 3JEKTPOXMMHUYECKOW KOPPO3MHM 3aBUCUT OT MOTEHIHAa
KOPPOJMPYIOLIETO METajuIa.

[IpumepoM XUMHUYECKOW KOPpPO3WHU SBJISAETCA Ta3oBas Kopposus. Ilo
AIIEKTPOXUMUYECKOMY MEXaHU3MYy IHpOTeKaeT OoJblasi 4acTh KOPPO3MOHHBIX
IPOLIECCOB, B TOM YHCJIE€ U B €CTECTBEHHBIX YCIOBUAX (aTMOc(epa, MoUyBa, peuHas
Y MOPCKasi BOJIQ).

[TomuuTe, yTOo HaMMuMe XOTS OBl CIENIOB BOJABI B KOPPO3MOHHOM cpene
00yCIIOBJIMBAET JNEKTPOXUMUYECKUN MEXAaHU3M KOPPO3HUH.

B aHoaHOW peaknuu pacTBOpPEHHUs MeTajlyla MOTYT NPUHHMAaTh y4acTHe
aHUOHBI KOPPO3HUOHHOM CPEJibl, KOTOPHIE MOTYT U YCKOPSITh PEAKIUIO PACTBOPEHHUS
(aHMOHBI-aKTUBATOPBI) W 3aMelJIsATh €€ (aHuOHbI-accuBatopsl). Ha maccuBHOe
COCTOSIHME YKa3bIBaeT BEJIMYMHA TNOTEHIMAlla MeTajljla, KOTOpas CIABHUHYTa B
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00J1aCTh TOJOKHUTEIbHBIX 3HAYCHHI 110 CPAaBHEHUIO C PABHOBECHBIM MOTEHIIMAJIOM
MeTasIa.

CrnenyeT NMOMHUTBH, YTO OJHHM HU3 METOJIOM HCCIEAOBAaHUSA KOPPO3UU
SBIISICTCSl CHSTHE TOJSPHU3AIMOHHBIX KOPPO3HOHHBIX JUArpaMM, KOTOpPBIE TAOT
OOMIMPHYIO HHPOPMAIIHIO O XapaKTEPUCTUKAX KOPPO3UOHHOTO MpoIiecca.

BOHpOCbI AJIA CAMOIIPOBEPKHU

=

Kak Bbl cebe npeacTaBisieTe XUMHUUECKUI MEXaHU3M KOppo3un?

KakoB 3/1eKTpOXUMUYECKUN MEXaHU3M KOPPO3UH?

3. B ueM 3akiouaercs OTJIMYUE XUMHUYECKOTO M BJIEKTPOXUMUYECKOIO
MEXaHU3MOB KOPPO3UU?

no

4. TepMOAMHAMHUYECKUE YCIOBUS MPOTEKAHUS KOPPO3UOHHOTO Mpoliecca.

5. Hanmmmre peakuuio BOCCTaHOBJIEHUS! KUCIOPOAA MPH JIEKTPOXUMHUYECKON
KOPpO3UH.

6. Hamummre peakuuio BBIACTEHUS BOAOPOJAA MPH AIEKTPOXUMUUYECKOU
KOPpO3UH.

7. B 4em npuymHa naccMBally METaJUIOB?

8. Onummure CTaI[MOHAPHYIO MOJIAPU3ALIIOHHY O KPUBYIO

aHOTHOTIACCUBUPYIOIIETO MeTalljIa.

9. Kak omnpenenuth KOHTPOJUPYIOMIMK (HAKTOp KOPPO3UH, CTETIEHb KOHTPOJIS
KOPPO3HOHHOTO  MpoIecca, TMOTEHIMAT M CKOPOCTh KOPPO3UH IO
KOPPO3HOHHBIM ArarpaMmmam?

10. B gem 3axmtouaetrcss 3amuTHbid dbdext u gauddepeni-sdpdext mnpu
AIEKTPOXUMHUYECKON KOppo3un?

1.4. Koppo3usi B IPpUPOJIHBIX U NPOMBIILJIEHHBIX CpPeIax

AtMocdepHass Koppo3usi METAUIOB. MexXaHu3M U KilacCH(pUKALMS
atMocepHori kopposuu. DazoBbie M aACOPOLMOHHBIC CJIOU Bjarv. BrusHue
OpUPOABl METajljla, BIAXKHOCTH aTMoc(epbl, TEeMIEepaTypbl, NpUMecel u
3arpsi3HEHHU Ha CKOPOCTh aTMocepHoit Koppo3un. Koppo3noHHast arpecCuBHOCTh
aTMoc(ephl.

[Tonzemuast koppo3us MeTauioB. MexaHU3M U OCOOCHHOCTH IMOA3EMHON
KOPPO3HH. BnusHue BJIQ)KHOCTH, IJIOTHOCTH I'PYHTOB, HaJIN4Ms
MUKPOOPTraHU3MOB, KHUCJIOTHOCTH, 3JIEKTPOMPOBOJHOCTH K JAPYruM (HhakTOpOB Ha
CKOPOCTh TTOA3EMHOM Koppo3uu. Kopposus o neicTBreM Oy>KTarolIuX TOKOB.

Mopckasa koppo3us. Mexanu3m MOpPCKOM KOppo3uu. BiusHue ckopoctu
JBUKEHHSI BOJbI, MUKPOOPTAaHU3MOB M JIPYrHX (PaKTOpPOB Ha CKOPOCTb MOPCKOMU
Koppo3un. KOHTakT pa3HOPOAHBIX METAJIOB B MOPCKOM BOJIE.

MeTtoanyeckue yKazaHus

N3yuass mpouecchl KOpPpO3UHM B E€CTECTBEHHBIX YCIIOBUAX, HEOOXOIUMO

YAEIUTh 0CO00€ BHUMAHUE MEXaHU3My KOPPO3MOHHOTO Mpolecca. 3arnoMHUTE,
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4yTo B arMmocepe, TMoOYBe, TPYHTaXx U BOJE KOPpPO3US MPOTEKAET IO
AIIEKTPOXUMHUYECKOMY MEXaHU3MY C KUCIOPOJHOM nemnoispusanuein. O6patute
BHUMaHHE Ha OCOOCHHOCTHM KOPPO3MOHHBIX IPOIIECCOB B YKA3aHHBIX CJENAX
(BIMSIHME MHUKPOOPTaHU3MOB, TOUYEUHBIM XapaKTep pa3pylICHUN MPU MOA3EMHOMI
KOPPO3HWH M CIUIONTHOM, paBHOMEPHBIN — Mpu aTMocdepoid, O0JIbIIIOE 3HAYCHUE
TEMIEPATYPHOTO (aKkTopa MpU MOI3EMHON KOPPO3HUH U AP.)

Bonpocsl 1j11 caMmonpoBepKu

1. KakoB MeXaHH3M KOPPO3HOHHBIX MPOLIECCOB B aTMOc(epe, oYBax U I'PyHTax,
B MOPCKOM M pe4yHOU BojE?

2. Kakue npumecu B aTMOCc(epe YCKOPSAIOT MPOLIECC KOPPO3UU U KAKOB MEXAHU3M
BJIMSIHUS IpUMECE Ha CKOPOCTh aTMOc(hepHON Koppo3uu?

3. [lo xakoMy TpPHUHLHUIY KIaCCU(DUIUPYIOTCS TMPOLECCH  aTMOCHEpPHOI
KOppo3uu?

4. Kak Biusger temmneparypa atMochepbl U MpUpoia KOPPOIUPYIOIIET0 MeTaa
Ha CKOPOCTh aTMOoc(epHOil Koppo3uu?

5. KakoB MexaHu3M BIMSHUS MHKPOOPTaHM3MOB Ha CKOPOCTb IOJ3EMHOM

KOoppo3uu?

Kak nporekaeT Koppo3usi 1o JEHCTBUEM Oy KIAIOIIUX TOKOB?

Kakue paxTopsl BIUSIOT HA CKOPOCTh MOPCKON KOPPO3UU?

8. IlpuBenurte npuMepbl KOHTAKTHOW KOPPO3UU METAJIIIOB B MOPCKOM BOJIE.

~N o

2. OcHOBHBIE METOAbI 3aIIIUTHI ME€TAJIJIOB

2.1. Knaccudpuxanus MeTOA0B 3aIUTHI

3amuTHOE JeWCcTBHE W 3almUTHBIA 3(P(EKT Kak XapaKTepUCTUKH
3¢ ()EKTUBHOCTH MNPUMEHSIEMOr0 METOoJa 3auluThl. MeTonbl BO3ACHCTBUS Ha
KOPPO3MOHHYIO CpEAY, METOAbl BO3JCWCTBHA HA TPaHUIy pasfeia MeTall-
KOPpPO3MOHHAs Cpela, METOIbl BO3JECWCTBHAS Ha KOPPOAUPYIOIIMKA METAJL.
[IpenynpexnaeHue KOpPpO3MM Ha CTaAUM NPOEKTUpOoBaHuA. JlomycTumble u
HEJIOITyCTUMBIE KOHTAKThl METAJIIOB.

MeToanueckue yKa3aHus

[Tpn m3yyeHnn kiaccuuKalUd METOJOB 3AIIUTHI OT KOPPO3UU CIETyeT
OpekJe BCEro cielaTh aKIEHT Ha Mepax MpeaynpekAeHHUs KOPPO3MOHHBIX
IPOLECCOB YK€ Ha CTaguM MPOEKTUPOBAHMUS METAUIMUYECKONW KOHCTPYKIIHH.
O¢ddexTuBHOCTH J1I00OTO METO/A 3aAIIMTHI XapaKTEPU3YETCs] ABYMsI OCHOBHBIMU
MOKa3aTeIsIMH: 3alllUTHBIM JICMCTBHEM M 3amUTHBIM 3(dekTom. Heobxommumo
3allOMHHUTb, YTO CYIIECTBYET JBa NMPUHIUIHAIBHO Pa3IMYHBIX METOAA 3alUThI
METAJJIOB OT KOppo3uH: 1 — METONbl BO3JIEHUCTBUS HAa KOPPOIUPYIOUINI MeTasul
VI Ha TPaHUILy pa3jelia MeTaJll — KOPPO3UOHHASI Cpeia; 2 — METOIbI BO3ACUCTBUSA
HAa KOpPPO3WOHHYIO cpeny. Hambomee MHOrouucieHHo u 0ojee MIMPOKO
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HpPIMCHSI@MOfI SABIIACTCA IICpBasd rpyima MCToJ0B.

BOHpOCbI AJIA CAMOIIPOBEPKHU

1. Hamwmmmrte ¢opMynsl s pacdeTa BEIUYHH 3alATHOTO JEHCTBHUS U
3amuTHOTO Y deKTa.

2. Kakue Mepsl HEOOXOIUMO TPUMEHSATH IS TPEIyIPEKISHUS KOPPO3UU Ha
CTaAMSIX MPOCKTUPOBAHUS METAUTHICCKUX KOHCTPYKITHI?

3. Kakme ™MeTonspl 3amuThl OT KOPPO3WHU CBSI3aHBI C BO3ACHCTBHEM Ha

KOPPO3UOHHYIO Cpey?

KakoB npuHImn kiaccuuKamui METOIOB 3aIUTH METAJUIOB OT KOPPO3UH?

Kakme MeTonmpl 3amuThl OT KOPPO3WH CBSI3aHBI C BO3JCHCTBHEM Ha

KOPPOIUPYIOIMIMN METAI M Ha TPaHMIly paszzesia METaJlI- KOPPO3UOHHAs

cpena?

o b

2.2. OOpaboTka KOPPO3UOHHOII cpeabl

O06eckucnopoXKMBaHUE BOJHBIX PACTBOPOB; PEAareHThI, IPUMEHSIEMbIE IS
aTuX uened. MHruOuropsl Koppo3uu, ux Kiaccupukauuda. MexaHusm
WHTUOMPYIOLIEro JEHCTBHUS PA3MYHbIX HHIHOMTOpOB. OO0nacT NpUMEHEHUS
KATOAHBIX, AaHOJHBIX M CMEIIAHHBIX HWHIHOUTOPOB Koppos3uu. Jleryuue
UHrHOUTOpHI. KpuTHyeckas KOHIIEHTpalys HHTHOUTOPOB.

MeTtoauyeckue yKasaHus

[Ipu wu3ydyeHun MeETOJOB OOpPabOTKM KOPPO3SMOHHOW CpEIbl CIEIyeT
3aIllOMHUTb, YTO, BO-TIEPBBIX, 3Ta 00pabOTKa MOXET ObITh CBSI3aHA C yAaJieHUEM
OKHUCIIUTENIE U3 KOPPO3HUOHHOW Ccpenbl (HalpuMmep, KUCIOpo/ia), U, BO-BTOPBIX, C
BBEJCHUEM B KOPPO3HOHHYIO CpEly CHEUUAIbHBIX BEUIECTB, 3aMEISIOIINX
KOPPO3HWIO U Ha3bIBaeMbIX WHrHOWTOpamMu. BTopoil myTh siBisieTcs HambOosee
pacrpocTpaHeHHbIM. B 3aBUCMMOCTM OT  KOPPO3MOHHON Cpelbl BBOMASTCS
pa3inuHble MHTUOUTOPHL. MeXaHu3M JEeUCTBUS MHTHMOUTOPOB TaKXKE pPa3JIMyEH:
aHOJHBIC MHTUOUTOPHI OOPaA3yIOT C METAUIOM TPYJIHOPACTBOPUMBIE COCIUHECHUS,
3aKpBIBAIOIIME TMOBEPXHOCTh METaula; KaTOJHbIE WHTHOUTOPHI KOHTAKTHO
BOCCTAHABJIMBAKOTCA HAa MTOBEPXHOCTU KOPPOAMPYIOIIETO METAJUIA, COKPAIAsl TEM
CaMbIM IUJIOIIA/Ib KATOAHBIX YYacCTKOB, CMEIIaHHbIE HWHTHOUTOPHI 00pazyroT
a7ICOpOIIMOHHYIO TVICHKY Ha METajlie, U MPENATCTBYIOT BBIXO/y MOHOB MeTaja B
pacTBOp M JOCTYMy KOPPO3MOHHOM Cpellbl K MOBEpXHOCTH Mertaia. Crhemyer
MOMHUTBh, YTO CYIIECTBYET KPUTHUYECKAs KOHIICHTpAIlMs WHTHOUTOpA, HUKE
KOTOpOW HMHTUOUTOp (HAMpUMEp, AHOIHBIM) MOXKET BBICTYNATh KaK aKTUBHBIN
JETOISIPU3aTOP B KATOIHOM IPOIECCE.

Bonpocsl 17151 camonpoBepKu

1. Ilo xakum mpu3HAKaM KJIACCHUPUIUPYIOTCS HHTHOUTOPHI KOppo3uu?

2. Kakme  BemecTBa  HCHONB3YIOTCS B KAaueCTBE  pPEAreHTOB  IPHU
7



00ECKUCTIOPOKUBAHNH BOJIHBIX PACTBOPOB?

3. KakoB wMexaHW3M JCHCTBUS aHOAHBIX, KATOJAHBIX ¥  CMEIIAHHBIX
WHTHOUTOPOB?

4. Kakwue BeecTBa U B KAKMX KOPPO3UOHHBIX CPEIax UCIOJIB3YIOTCS B KAUSCTBE

AQHOJTHBIX, KATOJHBIX U CMEIIaHHBIX HUHTHOUTOPOB?

UYrto Takoe KpuTHYEeCKas KOHIICHTPAIMs aHOJHOTO HHTHOUTOpa?

Urto Takoe KpUTHYECKass KOHIICHTPAIHs CMEIIIaHHOTO HHTHOUTOpa?

Yrto coboii mpecTaBisieT JeTy4Yrne HHTHOUTOPHI?

OO6nacTh MpUMEHEHUs, TOCTOMHCTBA M HEJIOCTATKH JIETYINX HHTHOUTOPOB.

0N O

2.3. Metoabl BO3/1eiiCTBHUSI HA TPAHUILY Pa3/iesia MeTAJLI-KOPPO3NOHHASA
cpena

DNeKTpoXUMHUYECKas 3amuTa. MexaHu3M KaTtogHou 3amutbl. OO0nacThb
npuMeHeHus. [IporektopHas 3ammra. MeXaHM3M NIPOTEKTOPHOW  3AILMTBHI.
Martepuanbl, NpUMEHsEMbIE B KadyecTBE MNPOTEKTOpoB. OOiacTh NpUMEHEHUs
IPOTEKTOPHOM 3a1uThl. AHO/IHAA 3amuTa. Mexanu3M aHogHou 3auuThl. O0nacTu
IIPUMEHEHHUSL.

3amuTHEIE MeTalimyeckue NoKpbITUsd. Kilaccudukanus MetamindecKux
MTOKPBITUM, MEXaHU3M 3alIUThl. CpaBHUTEIbHAS OLICHKA KOPPO3UOHHOW CTOMKOCTH
METANIMYECKUX MOKPBITUH, MOJYYEHHBIX Pa3InYHbIMU crioco0aMu. OKCHIIHBIE U
docharubie  mokpeiTHA.  Hemeramnuueckue  HOKPBITHS:  JTAKOKPaCOYHBIE,
IIOJIMMEPHBIE, METAJUINOJUMEPHBIE, dDMAJIEBBIEC, MOKPBITUS PE3UHOU U KAyYyKOM.
Koppo3uoHHas CTORKOCTh HEMETAJUIMYECKUX ITOKPBITHI.

MeTtoauyeckue yKasaHus

[Ipu u3yueHuM 37eKTPOXUMHUUECKOMN 3alIUThI CIETyeT 0OpaTUTh BHUMaHHUE
Ha TO, YTO KaTOAHYIO 3aIlUTy MOKHO IPHUMEHATH B XOPOIIO NMPOBOJAIINX, HO HE
CWJIBHO arpecCUBHBIX cpelax (Hampumep, B MOYBAaX, PEYHOW M MOPCKOW BOJE).
AHOJHAsE 3anuTa NPUMEHSAETCS TOJBKO JUIsl NMACCUBHUPYIOIIMXCS METAUIOB B
CUJIbHOArpECCUBHBIX CPENaAX.

B kadecTBe mnpoTekTOpa NpH NPOTEKTOPHOW 3aIUATE NPHUMEHSIOTCS
AIEKTPOOTPULIATENIbHBIE METAILIBI (LIMHK, MATHUN U UX CILUIABHI).

[Ipy u3ydyeHHH 3alIMTHBIX METAIUIMYECKUX MOKPBITHI 0c000€ BHUMAHHE
HEOOXOMMO yAETUTh MEXaHU3MY 3aIUThl AHOAHBIMU M KATOJHBIMU MOKPBITUSIMU:
aHOJHOE TIOKPBITHE 3aIIMILAET OT KOPPO3UHU U MPU HATMYUU B HEM J1€(PEKTOB, TaK
KaK OHO sBisieTcst OoJiee ANEKTPOOTPHUIIATEIbHBIM, YeM 3allMIAEMbId METall;
KATOJHOE JKE€ IIOKPBITHE 3allMIaeT OT KOPPO3UU TOJBKO IIPU YCJIOBUU
CIUIOIIHOCTH M OECIIOPUCTOCTH MOKPHITUA. B cilydyae HapyleHus: MOKpbITUS OyeT
pa3pyiiaTbcsi OCHOBHOM CJIOM MeTauia Kak Hauboyiee OTpuliaTelbHbIN. bombinoe
BHUMAHUE CJEAYET JEIUTh HOBBIM HEMETAUIMYECKHUM KOPPO3HOHHOCTOWKUM
MaTtepuanam (MOJMMEPHBIM, CUIIMKATHBIM, SMaJIEBBIM U JIp.).

Bonpocsl 1151 camonpoBepKu



1. KakoB MexaHU3M KaTOJHOW U MPOTEKTOPHOM 3aIUThI?

2. B kakux KOppO3MOHHBIX CpeflaX MPUMEHSIOTCS KaTOIHAsl U MPOTEKTOpHAas
3ammura’?

3. Kakwme meTarmibl HCTIONIB3YIOTCS B KAUECTBE MPOTEKTOPHON U TTOUeMYy ?

4. KakoB MEXaHW3M aHOJIHOM 3aIlUThI?

5. B kakux cpenax u il KaKUX METAJIOB U CIUIAaBOB IIPUMEHSIETCS aHOIHAS
3ammura’?

6. Uro Takoe paamyc AEUCTBHUS MPOTEKTOPAa M OT KaKUX (PaKTOPOB 3aBUCHUT
3Ta BEJIMYMHA?

7. Kakue wmeTamimyeckue TOKPBITUS MCHOJB3YIOTCS ISl 3alllUThl  OT
aTMOC(EepHON KOPPO3UH?

8. KakoB MexaHu3M 3aluThl OT KOPPO3UH AHOJIHBIMU METAJUTMYECKUMU
MOKPBITUSIMHU?

9. KakoB MexaHW3M 3alllUThl OT KOPPO3UU KATOAHBIMH METAJUTMUYECKUMU
MOKPBITUSMU?

10./laiiTe CpaBHUTEIBHYIO XapaKTEPUCTHUKY XEMOCTONKOCTH JIAKOKPACOYHBIM
MOKPBITHUSIM.

11.CpaBHuTeNbHAS OLIEHKA KOPPO3UOHHOW CTOMKOCTH 3MAJIEBBIX MOKPBITUH.

2.4. MeToabl BO3/1eliCTBHSI HA KOPPOAMPYIOUIUIA MeTaLJI

Koppo3uOHHOE TIOKpBITHE JKE€I€3a M IKEIE30yIIEPOJUCTBIX CILIaBOB.
BimstHue cocraBa  KENE30-yIVIEPOAUCTBIX CIUIABOB HAa HX KOPPO3UOHHYIO
CTOMKOCTb. BiusiHME coCTaBa KOPPO3UOHHOM Cpelibl HA KOPPO3UOHHYI CTOMKOCTh
YKEJIE30-yIIIEPOAUCTBIX CILUIABOB.

HuskonerupoBanHele  CIJIaBBbl, UX  KOpPpPO3UMOHHAasA CTOMKOCTb.
Hepxxageromuye XpOMHUCTBIE U XPOMOHHKEIEBBIE CTald. BiusHue conep:kaHus
XpoMa M HHUKEIS Ha KOPPO3HOHHYK CTOMKOCTh HEPI)KABEIOIIUX CTaJICH.
MapkupoBka HepKaBerolux ctajeid. @eppuThl U cynepPeppuThI.

Menb u ee criaBbl, UX KOPPO3UOHHASI CTOMKOCTh. HUKEIb, €ro cruiaBbl, UX
KOPPO3MOHHAsA CTOMKOCTb. AJIFOMHHMM, €r0 CIUIaBbl, UX KOPPO3UOHHAS CTOMKOCTb.
CmuiaBel TUTaHa, UX KOPPO3UOHHASI CTOMKOCTB. CII0KHOJErMPOBAaHHBIE CILIABBI, UX
KOPPO3MOHHAsI CTOUKOCTb.

MeTtoauyeckue yKasaHus

IIpy wm3yyeHnn METONOB 3alUTBl OT KOPPO3WHM, CBSA3AHHBIX C
BO3JCMCTBUEM Ha KOPPOAMPYIOIIMHA METall, CIEAYEeT YETKO OTMETUThb, 4YTO
OCHOBHBIE  KOHCTPYKLHOHHBIE  MeTauibl (4yryH MW  CTajlb)  SBISIOTCS
KOPPO3MOHHOCTOMKMMHM TOJIBKO JIMIIb OJarofaps JETUPYIOIIUM 3JIEMEHTaM —
XpoMy, HHUKENI0, aJlOMUHHUIO, KpPEeMHHUIO, TUTaHy u Jap. Haubonee
KOPPO3MOHHOCTOMKMMH  SIBIIAIOTCS ~ HEPIXKABEIOIME  CTalld: XPOMMCTBIE U
XPOMOHUKEJIEBbIE, a TakkKe C J00aBKaMHM JApPYTHX JIETHMPYIOUIUX 3JIEMEHTOB.
IIpruem, 11 NOBBILIEHUS KOPPO3UOHHOM CTOMKOCTH JIETUPOBAHHAsL CTaJlb J10JKHA
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HMCTb MHHHMAJIBHOC COACpPKAHHUEC YIIJICPOJa. Hapsmy C TpaIulIUOHHBIMU
KOHCTPYKIOUMOHHBIMHU MaATCpruajlaMyu HIMPOKO HCIIOJB3YKOTCA HOBBIC MCTAJJIBI U
CIIJIaBBbI.

BOHpOCbI AJIA CAMOTIPOBEPKHU

1. [IlpuBenure XapakTEpUCTUKH KOPPO3UOHHOW CTOMKOCTH  XPOMHMCTBIX,
HUKEJEBBIX U KPEMHHUCTBIX YYyTYHOB.

2. Kakue npumecH B cOCTaBe )K€JI€30yTIEPOJUCTHIX CIUIABOB U KaKUM 00pa3oM
BJIMSIOT Ha KOPPO3UOHHYIO CTOMKOCTB?

3. Kak BIMAIOT  KHUCIOTBI-OKHCIUTEIW UM  KHUCJIOTHI-HEOKUCIIUTEIM  Ha

KOPPO3HOHHYIO CTOMKOCTB 7KEJIE30yTIIEPOIUCTBIX CIIJIaBOB?

Yro coboii mpenCcTaBIsIIOT HEPKABEIOLIUE CTAIH?

Kax BIus0T copiepkaHre XpoMa Ha )KapOCTOMKOCTh CTaJIeh?

Yro coboii mpencTaBisieT JaTyHU U OpOH3bI?

JlaliTe XapaKTepUCTUKY KOPPO3UOHHON CTOMKOCTU TUTAHA U €TI0 CIUIaBOB.

No ok

3. DKoJiornyeckue nMpoojeMbl KOPPO3UM U 3AMUTHI METAJLIOB

OOIIHOCTP KOPPO3UOHHBIX M AKOJIOTMYECKUX MPOOJIeM. DKOJOTHUUECKHUE
MOCJIEACTBUS, BBI3BAHHBIE KOPPO3UEH M MPUMEHEHHUEM COBPEMEHHBIX METOJIOB
3aIUTHI.

KoHTpoJbHbIe 3a1aHUA

ITo xypcy «Koppo3us u 3ammra METAIOB» CTYIAEHT BBINOJHSET |
KOHTPOJIBHOE 33JIJaHHUE, B KOTOPOE BXOAT CIEAYIOLIUE BOIIPOCHI:

- TEOPETUYECKHE OCHOBBI XHMHYECKOM M DIIEKTPOXMMHMUYECKOM KOPPO3UHU
METaJIOB;

- METOZBI 3alIUThl OT KOPPO3HUH;

- METOJbl UCCIIENOBAHUSA KOPPO3UOHHBIX IPOLIECCOB;

- 3aJa4M.

[Ipy  BBINOJHEHUH TEOPETHUYECKOM YACTH  KOHTPOJIBHOM  pabOThI
HEO0OXOIMMO O3HAKOMUTBCS C JINTEPATYpOH MO JAaHHOMY BOIIPOCY, a 3aT€M KPaTKO
M YETKO M3JI0KUTh Marepuall. COBEPIIEHHO HEIOMYCTUMO COCTABJIEHUE OTBETOB
NIEPENMCBIBAHUEM M3 KHUTH TOTOBBIX paszaenoB! OTBETbl Ha BCE 3aJaHus, IO
BO3MOYKHOCTH, COIMPOBOXIATh TpadUueCKUMH MaTepHalaMy, BBITUCKAMHU W3
CHPaBOYHUKOB, Tabmui U T.4. K 3aauamM He0OX0IMMO aTh MOJIHBIN X0/ peleHUs
C IPOMEKYTOYHBIMU YUCIIOBBIMHU PacyeTaMHu.

KonTponbHast paboTa 101KHA OBITH BBITIOJIHEHA C OCTaBJICHUEM MOJIEH AJis
3aMEUYaHUM MPETO1aBaTes.

B koHI11e paboThI ClielyeT CIIUCOK JUTEepaTyphl, YKa3aTh 1aTy BBINOJIHEHUS
paboTel U pacnucaTbes. Ha TUTYIbHOM JIMCTE YKa3blBAaIOTCA: TUCIUILIMHA, 10
KOTOpPOM BBIMIOJIHSIETCS] KOHTPOJIbHAA padoTa, ee HOMEp, (paMUIUs U MHHUIHAIIBI
CTYZIEHTA, €70 JUYHBIM HOMEP, HOMEP CIIEHUAIBHOCTH, IOMAILHAN aJIpec.
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KonTpoabHasi paboTa BBINOJHAETCS 110 BADUAHTAM, COOTBETCTBYOIIUM
nocjaeaHe unugpe mudpa cryaeHra.

KounTtposibHbIe padoThl

Bapuanr 1
1. DKOHOMUYECKHUI U SKOJIOTUYECKUI aCIIEKThl KOPPO3UH U 3aIIUTHl METAJIJIOB
2. MexaHu3M DJJIEKTPOXUMHUYECKOW KOppo3uu. OTiIHYhE XUMUYECKON H
ANEKTPOXUMUYECKOW KOPPO3HUH.
3. KapocToiikoe JernpoBaHHE KakK METOJ 3alluThl METALUIOB OT Ta30BOMU
KOppo3uu. [IpUHIUIIBI )KapOCTOUKOTO JIESTUPOBAHUA.
4, OOBeMHBIN METO/ UCCIEOBAaHUS KOPpOo3uU. PacueT 00beMHOI0 mokaszaTest
KOPPO3HH.
5. 3agaua.  JlabopaTopHble  KOPpPO3WOHHBIE  HCHBITAHUS  CIUIaBa B

IPOMBIIIICHHON aTMocdepe Malnu CIEAYIOIUe Pe3yNbTaThl: MOTEeps Macchl 3a
CyTKM HCIBITaHui coctaBwia 40 r/m?, murruaroBsni daxrop — 1. IlmoTHOCTH
matepuana — 2700 kr/m®. PaccumTaTh MakCHMMAaJabHOE YTOHBIICHHE B MM MOCJIE
TOJIMYHBIX UCTIBITAHUM.

6. 3amavya. Onpenenutb, yAOBIETBOPSAIOT JIM YCIOBUIO CIUIOIIHOCTHU IUIEHKH
kapounos Ha xkenese u xpome (FesC, CriC,). Ilnotaocts xpoMa der =7,16 r/em®;
miotHocTh Kapounga xpoma d (CrsCyp) = 6,68 r/cm®; mnotHoCTh kene3a dre = 7,86
r/cm3; otHOCTH Kapbuna xenesa d (FesC) = 8,4 r/em®,

Bapuanr 2
1. Biusinue cTpyKTyphl CIIaBa Ha XapakTep KOPPO3UOHHBIX pa3pylICHUM.
2. YI0BAETBOPSAIOT JIM  XpOM, Me€lIb, OCpWIIUM, aTIOMUHUNA, [HMHK

TpeOOBaHUSIM, TIPEABIBISAEMBIM K JICTUPYIOIIUM KOMIIOHEHTAM ISl TOJyYEHUS
YKapOCTOMKOM cTammu?

3. PaboTa Kopp03MOHHOTO MUKPOIJIEMEHTA.
4, XeMOCTOMKHE JTaKOKPACOUYHbIE TTOKPHITUS U 00JIACTH TPUMEHEHHUSI.
5. 3amaua.  JlabGopaTopHble  KOpPpO3MOHHBIE  HMCIBITAaHHUS  CIUIaBa B

MPOMBINIUICHHON aTtMocdepe manu CIeayroIfe pe3yiabTaThl: MOTEPsS MacChl 3a
CYTKH HCIIBITAHHMM cocTaBmia 62 T/M2, MATTHHrOBBIA (aktop — 2. IIIoTHOCTS
matepuana — 9000 kr/m®. PaccumTaTh MakCHMMAajabHOE YTOHBIICHHE B MM MOCJIE
TOJIMYHBIX UCTIBITAHHH.

6. 3agada. OmnpenenuTb, yAOBJICTBOPSIOT JM YCIOBHUIO CIUIOIIHOCTU TIJICHKU
okcunoB Ha Huoouu (NbO, Nb,Os). IlnotHocts HuMOOus dnp =8,56 r/em?;
mnotHocts d (NDO) = 7,26 r/cm3; mnotrocts d (ND,Os) = 4,5 r/em®,
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Bapuanr 3

1. Teopust JIEKTPOXUMUYECKON KOPPO3UN METAILIIOB.

2. KuneTrnka pocta OKCHIHBIX IJIEHOK P ra30BOM KOPPO3HH.

3. Tepmonudpy3roHHBIE TOKPHITHS KaK METOJ] 3aIUTHl METAJIOB OT ra30BOii
KOPPO3HH.

4, BecoBoil Meton wuccnenoBaHUsT KOPPO3MHM METAILIOB. Pacuer maccoBoro
IIOKA3aTesl KOPPO3HH.

S. 3amaya.  JlabGopaTopHble  KOpPpO3MOHHBIE  HMCIBITAHHUS  CIUIaBa B

MPOMBIIIUNICHHON aTtMocdepe nanu cleayrollre pe3ysbTaThl: MOTEeps Macchl 3a
CYTKH MCIIBITAHMH cocTaBuia 56 r/M%, mUTTUHTOBBIA (akTop — 9,2. TIIOTHOCTS
matepuana — 7800 kr/m®. PaccumTaTh MakCHMMAajdbHOE YTOHBIICHHE B MM MOCJIE
TOJIMYHBIX UCIIBITAHUN.

6. 3agada. OnpenenuTs, yAOBIETBOPSIOT JU YCIOBHUIO CIUIOIIHOCTH IIEHKHU
OKCHJIOB Ha aJIIOMUHUM. [IJIOTHOCTH alFOMUHUS COCTaBIseT 8,56 r/cM®; IIIOTHOCTH
OKCHJIa aTFOMHUHAS — 3,96 T/cM®.

Bapuanr 4
1. [IpyuunHBI KOPPO3UK METAIIJIOB U CILJIABOB.
2. MexaHn3M XUMHYECKON KOPPO3UU METAIIJIOB.
3. Koppo3us ¢ BonopoaHoii nenomnsipuzanueid. MeToasl 3aluThI.
4, N3onupyromye MOKPBITUSA, UX MNPUMEHEHHWE [JIs 3alIUThl OT MOA3EMHOMU
KOPPO3UHU.
5. 3anaya. BeiBecTH COOTHOIIEHHE MEXTY TTyOMHHBIM MMOKA3aTeNIeM CKOPOCTU
KOppo3uu (MM/TOI) ¥ MacCOBBIM MOKa3zateneM (I/M? -CyTKH).
6. 3agada. Onpenennutb, yAOBIETBOPSIOT JIM YCIOBUIO CIUIOIIHOCTH ILJIEHKA

okcuza Meau. [InoTHOCTs Meu cocTaBisieT 3,93 r/cm®; MIOTHOCTh OKCHIA MEIU —
6,4 t/cMm®.

Bapuanr 5

1 Knaccudukanys Koppo3nOHHBIX MPOIECCOB.

2 @akTOpHI, BIUSAIOLIAE HA CKOPOCTh IA30BOM KOPPO3HUH.

3. CriocoObl HaHECEHMsI 3aIUTHRIX TOKPBITHH U3 PE3UHBI, KaydyKa U Y00HUTA.
4 Koppo3uonnsie  auarpammbsl.  OnpeneneHue  KOPPO3UOHHOIO  TOKa,
MOTEHIIMaja, COMPOTUBIICHUS TI0O KOPPO3UOHHBIM JHarPaMMaM.

S. 3amaga. OnpenenuTs, KakOW aHOAHOW INIOTHOCTH TOKAa COOTBETCTBYET
MACCOBBIH MOKa3aTeNb KOPPO3UM IMHKA B CEPHOM KHCIOTE, paBHbIii 0,123 r/m? - u.
6. 3amava. OnpenenuTs, YAOBJICTBOPSAIOT JIM YCIOBHIO CIUIOIIHOCTH IIJICHKA

OKCHJa Ha IuHKe. [ITOTHOCTH IIMHKA cocTaBiseT 7,14 r/cm®; mioTtHOCTh OKcmma
MHKa — 5,6 r/cM®.
12



Bapuanr 6

1. Brnusinue TemnepaTypsl Ha CKOPOCTh aTMOC(EPHO U TOI3EMHON KOPPO3HH.
2.  Krnaccudukanus KOppO3HOHHBIX ITPOLIECCOB 10 XapaKTePy pa3pylICHU.
3. IlaccuBHOE COCTOSIHME METAJUIOB. AHOJHAsI MOJIIPU3ALMOHHAsA KpUBas ISl

MIaCCUBHPYIOMIETOCS MeTallja.
4, CTOWKOCTh QJIIOMHUHHMS M €ro CIUIaBOB B IIaBEJICBOM MU MypaBbHHOM
KHCJIOTaX.
5. 3amaua. PaccumTaTh paBHOBECHBIN MOTEHITMA IMHKA B pacTBopax ZNSO, ¢
KoHIeHTparuei 1; 0,5 Moms/m.
6.3agaua. OnpenenuTh, YIOBICTBOPSIOT JIH YCIOBUIO CIUIONTHOCTH TUICHKA OKCHIA
Ha HuKese. [IT0THOCTh HUKeNs cocTaBigeT 8,9 1/cM; IIOTHOCTh OKCH/IA HUKETS —
7,45 r/em®.

Bapuant 7

1.ITpuunnbl aTMOchEepHON KOPPO3UHU METAILIOB.

2.Y ClIOBHE CIUTONIHOCTH OKCHIHBIX IIJICHOK MPHU Fa30BOM KOPPO3UH METAJLIOB.
3.CHUHTETHYECKHE CMOJIbI M X MPUMEHEHHUE JIJIS 3allIUThl OT KOPPO3HUHU.

4.1 myOMHHBIN TIOKa3aTeb Koppo3uu. CrocoOsl ONpeieieHUs U pacueTa.

5.3amaua. PaccumTaTh paBHOBECHBIM MOTEHIIMAT HMHKA B pacTtBopax ZnSQOs ¢
koHeHTparmei 0.25; 0,1 monb/1.

6.3amava. Omnpenenutb, YAOBICTBOPSIOT JIM YCIOBHUIO CIUIONTHOCTH TUICHKH
okcugoB Ha Meau (CupO, CuO). ITnotHoCTs Memu 8,95 r/cm®; miotHocth CuO =
6,4 r/em®; mmotHOCTH Cu0 = 6,0 T/eMm®.

Bapuanr 8
Tunel KPUCTATIMYECKUX PEUIETOK METAILIOB.
Y CTOMYMBOCTh XPOMUCTBIX CTaJICd B @30THOM U COJITHOM KUCIIOTaXx.
Karonausie u aHoHBIE MHTUHOUTOPBI KOPPO3UH. [[pUHIIUITBI X IPUMEHEHHUS.
CriocoObl HaHECEHUS 3AMUTHBIX METAITTMYECKUX MOKPHITHI.
3anaya. OnpeneanuTh TOKOBBINA MOKA3aTellb KOPPO3UH aTIOMUHUS B a30THOU
KHUCJIOTE, €CIIM IIOTEPH Macchl 00pasia ¢ mwiomanso 1 cm? coctasuu 0,006 r 3a 30
MHUHYT UCIIBITAHHUM.
6. 3anaya. Onpenenuth, YJIOBJIETBOPSAIOT JIM YCIOBUIO CIUIONIHOCTU IIJICHKA
okcupa Ha Mmaprane (MngQOz). Ilnotmocts MnzO; cocrasmser 4,86 r/em’,
IJIOTHOCTh Mapranua — 7,33 r/cme.

bk wh e

Bapuanr 9
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1. MexaHu3Mbl aHOJIHOM pEaKUUU NPH SJIEKTPOXUMHUYECKOW KOPPO3UHU. YuacTue
AHUOHOB B aHOJTHOM PEAKIINH.

2. Opranuyeckie HWHTHOUTOPHI KOPpO3WU. MexaHW3M 3allUTHOTO JCHCTBHS
OpraHU4YEeCKOro HHruOuTOpa.

3. [lomzemuast koppo3usi. Katognass v mpoTeKkTOopHas 3aluTa MpU TOJ3EMHOM
KOppO3u# TpyOOIpPOBOIOB.

4. Metoppl nccnea0BaHUs KOPPO3UOHHON CTOMKOCTH METaJUIOB.

5.3agauva. JlabopaTopHble KOPPO3HOHHBIE UCHBITAHHS CIUIaBa B MPOMBIIIJICHHOM
aTMoc(epe Jlanu CIeIyIolue Pe3ysbTaThl: MOTEPs] MAcChl 3a CYTKH HCIBITAHHUM
coctaBuna 35 r/m?, murTuHroBblii ¢axrop — 1. IlnotHocTs Marepuana — 1800
kr/M°.  PaccuuraTh MAakCHMAaJbHOE YTOHBIIEHHME B MM IIOCIE TOJWYHBIX
VCTIBITAaHUU.

6.3amaya. OnpenenuTs, yIOBICTBOPSIOT JIM YCIOBUIO CTUIOIIHOCTH IJIEHKA OKCHA
Ha Mapranne (MnO). IlnotHocts MnO cocraBnser 5,45 r/cM®; IUIOTHOCTH
mapranna — 7,33 r/cm’.

Bapuant 10
1. Hepxageromue cranmm, #©X KOPpPO3HMOHHAs CTOMKOCTb. MapKupoBKa
HEPIKABEIOLIUX CTaJEH.
2. Koppo3sus non aeiictBueM 01y KAar0IIMX TOKOB, METOJIbI 3aI[UTHI.
3. [TonuMepHbIE U METAIUI-TIOJIMMEPHBIE 3aLIUTHBIE TOKPBITHS.
4, [IpuHUMI AECTBUS HHTUOMTOPOB KOPPO3HUHU.

5.3anaua. JlabopaTtopHble KOPPO3UWOHHBIE HCMBITAHUS CIUIaBa B MPOMBIIIIEHHOMN
aTMoc(epe Naau CIEeIyIoNe Pe3yIbTaThl: MOTEPS] MACChl 3a CYTKH HCIBITAHHHA
coctaBuna 58 r/mM%, nMTTHHIOBEIA (aktop — 1. IlmotHocTs MaTepmama — 9000
kr/M.  Paccuurarh MaKCHMalbHOE YTOHBIIGHHME B MM IIOCJIE TOAUYHBIX
WCTIBITAHUU.

6.3agava. Omnpenenutb, YAOBIECTBOPSIOT JIM YCIOBUIO CIUIONTHOCTH TUICHKH
OKCHIOB Ha MarHMu U Ha enese. IlnmotHocTs Mmarmus 1,74 r/cM3; mIoTHOCTS
okcuma MarHus 3,3 r/cM®; mioTHocTh Jkene3a 7,86 r/cM>, IJIOTHOCTH OKCHIA
xenesa Fe,03 5,2 r/em®.
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