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1. IEPEYEHD INVTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUA
1O JMCIUIIVIMHE, COOTHECEHHBIX C IIVTAHUPYEMDbI-
MU PE3YJbBTATAMM OCBOEHHMSA OBPA3OBATEJLHOM
ITPOT'PAMMBbI

1.1. Llensto ocBoeHuss mucHMIUIMHBL «KOppo3us M 3ammuTa METajuioB) SB-
JSIETCA:

- (GopMupOBaHHE Yy CTYACHTOB CHCTEMbl 3HAaHHUU MO OOOCHOBAaHHUIO U
peann3anmm pecypcocOeperaromyx peneHnii npyu BpI00pe KOHCTPYKIIMOHHBIX Ma-
TEPHUAJIOB;

- 3aIUTe KOHCTPYKIMOHHBIX MaTepUaoB OT KOPPO3UHU BO Bcex cepax
IPUPOIHOTO BO3AECHCTBUS U TPOU3BOJACTBEHHOM €ATEIbHOCTH.

1.2. U3yuenne nucumminabl «Koppo3us u 3amuTa METAIOB» CIIOCOOCTBYET
PELICHUIO CIEeAYIOUX 3a7a4 MPOPECCUOHAIBHON JEATENbHOCTH:

- YCBOEHHE OCHOBHBIX IOJIOKEHHI COBPEMEHHON TEOPUH KOPPO3UU MaTe-
pHaoB

- CIOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3HH.

1.3. Tlpouecc u3ydeHusi AUCHUILIIMHBI HampaBjieH Ha (OpPMUPOBAHUE Clie-
JTYIOINX KOMIIETCHIUN

Oowenpogheccuonanvnuie (OIIK)

Koo komne-
Haumenosanue u (unu) onucanue komnemenyuu
menuuu
OIIK-1 ['oTOBHOCTB MCTIOJIB30BATh (hyHAAMEHTAIBHBIE OOIIEUHKEHEPHBIC 3HAHUS
CnocoOHOCTh MPUMEHSTh B MPAKTHYECKON ACATEIHHOCTH MPUHIIMIIBI PAIlAO-
OIIK-5 HaJbHOTO HUCIOIb30BAHUS IPUPOIHBIX PECYPCOB M 3AIUTHI OKPYKAIOIIEH cpe-
JIBI

Ilpogpeccuonanvuwie (IIK)

Koo
Haumenosanue u (unu) onucanue Komnemenyuu
KOoMnemeHyuu
MK-1 CniocoOHOCTb K aHAJIN3y U CUHTE3Y
CriocoGHOCTh BBIOMpATh METOABI HCCIEIOBaHUS, IJIAHUPOBATh U MPOBOJIUTH
MK-2 HEOOXOMMbIE€ HKCIEPUMEHTBI, UHTEPIIPETUPOBATh PE3yAbTaThl U JENaTh BbI-
BO/JIbI
MK-4 I'0TOBHOCTH HCITONB30BAaTh OCHOBHEIC MOHATHUSA, 3aKOHBI U MOJCIN TCPMOIU-
i HaMMKH, XMMUYECKON KUHETUKH, MIepeHoca TeI1a U MacChl

1.4. B pe3ynbpTaTre OCBOCHHS AUCIUIIIMHBI 00yYaIOMUICs JOJKEH

3HaTh: OCHOBBI TEOPUU KOPPO3UOHHBIX IPOIIECCOB B Ta30BBIX M KHUIKHUX
AIIEKTPONPOBOMSIIIMX Cpeaax; OOIIHUe CBEICHHS O COCTOSHUM W HM3MECHEHUU
CBOMCTB KOHCTPYKIITMOHHBIX MaTE€pPUAJIOB IO/]] BIUSHUEM TEXHOTCHHBIX U aHTPOIIO-
I'eHHBIX (DAKTOPOB; OCHOBHBIC HCTOYHUKH KOPPO3MOHHOTO BO3JICHUCTBUS HAa KOHCT-
PYKLIHMOHHbBIE MaTEpHUaIbl B IPOU3BOJCTBEHHOM JAESATEILHOCTH, UX KAUECTBEHHBIE U
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KOJIMYECTBEHHBIE XapaKTEPUCTUKHU, METOABbl M CHOCOOBI NMPOTHO3UPOBAHUS Ha-
JEKHOCTH O0OpPYAOBAHUS U TMOCIEICTBUM KOPPO3UOHHOTO BO3JIEUCTBUS; KOHLIET-
[0 KOMIUIEKCHOTO 00ECIICYeHH S 3allUThl MATEPUAJIOB OT KOPPO3HH.

YMeTh: OLICHUTh XapaKTep BIUSHUS OKPYXKAIOIIEH WA TPOU3BOICTBEHHOMN
Cpellbl Ha 3aKOHOMEPHOCTH TE€YEHHUS] KOPPO3HMOHHBIX MPOIECCOB; BHIOPATh KOHCT-
PYKIMOHHBIM MaTepHasl; 000CHOBATh KOHCTPYKIIMIO armapara U KOMIUIEKC Mepo-
OPUATUH 10 3alIUTe 000PY/I0BaHUSA U TPAHCIOPTHBIX KOMMYHHUKAIUH OT KOpPpPO-
3MOHHOTO BO3JICUCTBUS OKPYKAIOIIEU CPEJIBI.

Baagersb: MeTo1aMy OLICHKM KOPPO3HMOHHOM CTOMKOCTH METAJUIMYECKUX Ma-
TEpHUAaJIOB; METOAOJIOTHEH BhIOOpa 000pYI0BaHMsI, MaTepuasa Jisl €ro U3roTOBJIe-
HUSI, a TaKXKe croco0a 3aiuThl 000PYI0BAHUS OT KOPPO3HUH.

2. MECTO YYEBHOWM JUCIHUILINHBI B CTPYKTYPE
OBPA3OBATEJBHOM TPOT'PAMMBbBI

JNucuumimaa «Koppo3us U 3ammra METAJJIOB» OTHOCUTCS K BapUaTHUBHOM
4acTu 00sA3aTeNbHBIX TUCUUIUIMH O10Kka b.1.

JIMCUMIUIMHA OCHOBBIBACTCS HA 3HAHUAX, IIOJIYYEHHBIX B IPEALICCTBYIO-
IMX JUCHUIUIMHAX MPU OCBOEHUH KYpCOB: «Dusnka», « Xumus», « Marematuka,
«nxenepHas rpadukay, «Puznyeckast XUMH»

Kypc «Koppo3us u 3ammra MeTamioBy SBISETCS KOMIUIEKCHOM JUCLATLUIN-
HOM M Oa3upyeTcs Ha 3HAHUSX, MOJYYEHHBIX NPHU HU3yYeHUHU (yHIAaAMEHTAIbHBIX
XUMHUUYECKUX U OOIIEUHKCHEPHBIX AUCHUIUIMH: «Dusukay, « Xumus», «Mupopma-
THKA.

JlucuuIuinHa SIBISETCS TNPEAIIESCTBYIOMIEH ISl W3Y4YEHUS CIEHHAIbHBIX
JUACLUILIVH.

[IproGperénnbie 3HaHUS OyAYT HENOCPEACTBEHHO HCIOJIb30BaHbI CTYICH-
TaMM NPU U3YYEHUU NOCIEAYIOIIMX AUCLMIUIMH, NPOXO0KICHUU IPOU3BOIACTBEH-
HOM MPaKTUKH, HAMTMCAHWHU BBITYCKHBIX KBATU(UKAIIMOHHBIX padoT.



3. OFBbEM JUCHUIIVIMHBI B 3BAYETHBIX EIUHUIIAX
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4. COJIEPY)KAHME YUYEBHOM TUCHMUIIIUHBI(1084ac.)

MOAYJIb 1. OBIIUE CBEJAEHHUS O KOPPO3UHU (8 YACOB)

BBenenmne (2 yaca)

Omnpenenenue noHaTUs "Koppo3us meTtamioB". ColuaibHbIe U SKOHOMUYE-
CKHE acTeKThl IPOOJIEMbl KOPPO3UU METAIJIOB.

3amaun ¥ Hay4yHBIE OCHOBBI Kypca. Poilb TepMOIMHAMHKK U KUHETHKH B
YYEHHH O KOPPO3MM M 3amuTe meTaioB. Kiaccudukaius KOppO3UOHHBIX MPO-
[[ECCOB 10 MEXaHU3MYy, YCIOBUSAM MPOTEKAHUS U XapakTepy paspyiueHusd. [Ipsvbie
U KOCBEHHBIE TOKaszaTrenu Koppo3uu. EjquHas cucrtema 3amuThl OT KOPPO3UH U
crapenus (EC3KC).

Tema 1.1. MeToabl KOPPO3UOHHBIX HCIIBITAHNUMH (6 YacoB)

OneHka KOPPO3MOHHOM CTOMKOCTH METaJUIMYEeCKuX MarepuanoB. Kiaccu-
¢duKanys METo1I0B KOPPO3UOHHBIX UCTIBITAHUI.

JlaGopaTopHble METOABI U UX OCHOBHBIC MPHUHIMILI. VCIbITaHUS Ha Ta30-
BYIO KOPPO3HUI0. DJIEKTPOXUMUYECKUE UCCIICOBAHMS M UCTIBITAHUS B DJICKTPOIH-
Tax. Koppo3noHHO-MeXaHNYEeCKUE HCTIBITAHMUS.

DKCIUTyaTallMOHHBIE (ITOJIEBBIE U HATYPHBIE) UCTIBITAHUS.

MartemaTtnueckoe MOJEIUPOBAHNE KOPPO3HUH.

Buowt yueonwvix 3anamuii:
[IpakTueckoe MeTtoabl KOppO3UOHHBIX UCTIBITAHUM 2 yaca
3aHATHE:

MOJYJb 2. XAMAYECKASI KOPPO3US METAJLJIOB
(16 YACOB)

Buapl xumuueckor koppo3uu. TepMoauHaMUYECKUE YCIOBUS €€ MPOTEKa-
Hus. ['azoBas kopposuss MetauioB. KapompoO4yHOCTh, KAPOCTOMKOCTh U Kapo-
yHnopHocTh MeTajuioB. Ilporecc oOpazoBanus okucHOW ieHkU. Knaccudukarus
IJIEHOK M WX 3alUTHBIE CBOMCTBA. YcioBHE CIUIOMHOCTH IInmnuHra-beasoprca.
Kunetrka razoBoii KOppO3UH: JUHEHHBINA, MapadoIndecKuid U JiorapupmMuaeckuit
3aKOHBI POCTa OKUCHBIX IUIEHOK Ha MeTauiax. MexaHu3M BBICOKOTEMIIEPATYPHOTO
OKHUCIICHHs METAJUIOB. Teopus )KapOCTOMKOIO JIETMPOBaHUs CILIABOB.

Bnusinue BHyTpeHHUX (aKTOPOB HA CKOPOCTh ra30BOI KOPPO3UH METAIJIOB:
XUMHYECKOI0 COCTaBa CILIaBa, BHYTPEHHUX HAIIPSKEHUM B METajlle, KayecTBa Me-
XaHUYECKOM 00pabOTKM TMOBEPXHOCTH METallia, MpeABapUTeNbHON nedopmaruu
MeTajua.

BnusiHue BHemHHX (DaKTOPOB HA CKOPOCTh Ta30BOM KOPPO3UH METAILIOB:
TEeMIIEpaTypbl ra30BOM CPEbl, COCTaBa ra30BOM CPElbl, IBMKECHUS Ta30BOU Cpelbl,
JIaBJICHMS Ta3a. Y paBHEHUE AppeHuyca.

["a30Bast KOPPO3US KENE30YTIICPOAUCTHIX CIUIABOB U €€ OTPULIATEIbHAS POJIb
npu TepMooOpadoTke. [[narpaMma cOCTOSIHUS Kelie30-KUCIopoa. OKCUIHBIE MEeH-
KM Ha TOBEPXHOCTH Xkene3a. CTpoeHne okalnHbl. DakToOphl, BAUSIONIME HA MPO-
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[ECC OKMCIICHHS >KEIe30yIrIepOaUCThIX CIIaBoB. O0e3yriepokuBaHHe CTalId U
yyryHa. HaBomopoxuBanue cranu.

Koppo3sus noa aeicTBueM mpoyKTOB CrOpaHus TOIUIMBA.

Koppo3ust MeTayuioB B XKUIAKUX HEIJICKTPOIUTAX M KUAKOMETAILTUYECKUX
cpenax.

Buowl yueonwix 3anamuii:
Jlexums: Xumuyeckass KOppo3usi METAJUIOB 1 yac

MOAVYJIb 3. JJIEKTPOXUMHNYECKASA KOPPO3UA METAJIJIOB
(24 YACA)

TeopeTndeckre OCHOBBI ANEKTPOXUMHUYECKOW KOPPO3UH. fIBIEHUs Ha rpa-
HUIlEe pasfena (a3 MeTami-ieKTpoauT. KaToaHbie u aHOJHBIE TPOIECCHI.

TepMoanHaAMUKa AIEKTPOXUMHUYECKONW KOoppo3uu. CTaHAapTHBIE DJIEKTPOI-
HbI€ U HEOOpaTUMbIE€ IOTEHIIMANIBI METAJUIOB, UX onpeneneHue. Juarpammel [lyp-
O0e U ompeneneHrue Mo HUM 0O0JacTh KOPPO3MOHHON HEYCTONYMBOCTH MeETaslia.
AHOIHBIE U KaTOAHBIC NOJIIPU3ALMOHHBIE KpUBbIE. BiMsiHue cocraBa KOpPO3UOH-
HOM cpelpbl U IPOAYKTOB KOPPO3UU Ha KUHETUKY aHOIHOW PEaKIUu.

KarogHelie peakuu ¢ BOJOPOAHON U KUCIOPOJHOM Jenosipru3anueil. Bius-
HUE MPUPOABI METAJUIA, CTPYKTYpPHI CILJIaBa, COCTaBA U TEMIEpaTypbl KOPPO3HOH-
HOM Cpepl Ha MPOTEKAHUE KATOIHBIX PEAKIMK C BOJAOPOJHOW WIM KHCIOPOIHOU
JIETIOJIAPU3ALIUEN.

Koppo3noHHbIE quarpamMmel, KaToAHas U aHOJHAs nojsipu3auuu. {uarpam-
Ma OBaHca. OnpenesieHre NOTEHIMala U MAaKCUMaJIbHOTO TOKa Koppo3uu. Kos-
TPOJMPYIOIIKE (PaKTOPHI MpoLEcca KOPPO3HH.

[TaccuBHOE COCTOSIHME METAJUIOB U €r0 MPAKTUYECKOE 3HAYeHue. AHOIHAs
noJisipu3alMoHHas KpuBas. [lneHouHas u aacopOLMOHHASI TEOPUU TACCUBHOCTH.

KoHTtakTHast Koppo3usi OuMeTainyeckux cucteM. KoMmpoMHUCCHBIN MOTEH-
LAAJI ¥ €r0 U3MEHEHUE B 3aBUCUMOCTH OT ILIOLIAJAN aHOJIOB U KAaTOJOB, IIPUPOJIBI
KOHTaKTUPYIOLUIMX METaJJIOB, ()a30BOr0 COCTaBa M CTPYKTYpPhl CIUIABOB, COCTaBa
IIPOYKTOB KOPPO3HH.

Bnusinue BHyTpeHHUX (PaKTOPOB Ha CKOPOCTH 3JIEKTPOXUMHUUECKON KOPpO-
3UM METAJUIOB: TEPMOAMHAMUYECKON YCTOMYUBOCTU METAJUIA, ITOJI0KEHUS METaJlIa
B Iepuoandeckor cucreme sneMeHtoB [[.M. MenneneeBa, coctaBa U CTPYKTYpBI
CIUIaBa, COCTOSIHUS MOBEPXHOCTH MeTaiuia. [IpaBuno Tammana.

BnusgHue BHEIIHUX (PAKTOPOB HA CKOPOCTH JEKTPOXUMHUYECKON KOPPO3UHU:
COCTaBa M KOHUEHTPAUUW KOPPO3WOHHOM CpENbl; KHUCIOTHOCTH, TEMIIEPATYPHI,
JIaBJICHMS, IEPEMEIINBAHNS; HAIMYHS B arPECCUBHOM Cpelle aKTUBATOPOB WJIN WH-
rUOMTOPOB KOPPO3WH; BHEIIHEH aHOJIHOW WJIM KaTOJAHOM MOJSPU3AIMHU IMOCTOSH-
HBIM U IIEPEMEHHBIM TOKOM; PaAMOAKTUBHOTO U3JIyYEHUS

Buowt yueonwvix 3anamuii:
Jlexkuus: DIEKTPOXUMHUYECKAs KOPPO3HUsI METAJIOB 1 gac
[IpakTyeckoe 3aHsATHE: DIEKTPOXUMUUYECKAs KOPPO3HUSI METAJUIOB 2 yaca
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MOJYJIb 4. BUJIbI KOPPO3UH (36 YACOB)

Tema 4.1. JlokanbHasa koppo3us. Koppo3monHo-mexaHmuyeckoe
paspymenue MeTa/uioB (12 yacoB)

JlokanpHast Koppo3us U ee Buibl. TodyeuHas (IMTTUHIOBAs1) KOppo3us; Qakx-
TOpBI, BIMSIONINE HAa €€ BO3HUKHOBEHHUE, PA3BUTUE U NpEKpalleHue. S3BeHHas
Koppo3usl. lleneBas KOppo3us HEPHKABEIOUIUX CTAJIEH, aTFOMUHUEBBIX, MArHUEBBIX
CIIAaBOB; BIMSIHUE HA HEE KOHCTPYKTUBHBIX (PAKTOPOB.

MexkpucTaluIuTHasE KOPPO3UsA HEPKABEIOIIUX CTAJIEH U ee mpupoja. Mex-
KpUCTaJUIUTHAsE KOoppo3usi aypaintoMuHoB. HoxxeBas koppo3usa. KoHTakTHas kop-
po3usi. CeneKTUBHOE BHITPABIMBAHUE.

Oco0eHHOCTH KOPPO3UM METAJUIMYECKUX KOHCTPYKIMH B TMpOIEcCce JKC-
IulyaTalyi. BiMsiHME cTaTHYeCKMX M 3HAKOIEPEMEHHBIX HAINpPSKEHUM Ha 3JIeK-
TPOXUMHYECKOE IOBEJECHNE METAIIIOB, CKOPOCTh KOPPO3UHU U XapaKTep KOppO3u-
OHHOI'O paspyueHus. Pa3pynieHne 3aluTHBIX IUIEHOK. VI3MeHeHue 3JIeKTPOJHOTO
NOTEHLMala MeTajula U acopOLUU MOBEPXHOCTHO-AKTUBHBIX KOMIIOHEHTOB CPEIbl
0] BO3/ICHICTBHEM BHEILIHUX U BHYTPEHHUX HAIPSLKEHUH.

Koppo3noHHOE pacTpeckMBaHUE HU3KOJETMPOBAHHBIX CTAIIEH. 3aMEJICHHOE
XpyIIKO€ pa3pylIeHHE CTaJled NpH KOPPO3HH C BOJOPOJHON JEMOJSIpU3ALMUEH.
Koppo3noHHOE pacTpecKMBAHHE HEPKABEIOUIUX CTalei, MEIHBIX, aJIOMHUHHEBBIX
Y MarHUeBbIX CILJIABOB.

Koppo3noHHas ycTamocTh HU3KOJIETHMPOBAaHHBIX M HEPKABEIOIIUX CTaJEH,
TUTAHOBBIX U MEJHBIX CILJIABOB.

Koppo3sust npu TpeHuu, BIUSHUE COCTaBa CPEbl, TEMIIEPATyphbl U HArPy3KU
Ha CKOPOCTb KOPPO3UH Npu TpeHUuH. Koppo3us npu KaBUTALIUH.

Tema 4.2. Koppo3usi MeTa/ll10B U CIUIABOB B €CTECTBEHHbIX YCJIOBHMAX
(12 yacoB)

AtMocdepHas koppo3usi MmetayioB. OcoOeHHOCTH aTMOC(hepHO KOppo3uu
MeTaJioB. TpH BuAa aTMOC(HEPHOI KOPPO3UHM METAJUIOB: CyXas, BIaXHas U MOK-
pasi. Kputndeckas BIaKHOCTh BO3nyxa. BnusHue kimumatudeckux (hakToOpoB Ha
CKOPOCTbh aTMOC(HEpPHON KOPPO3UU METAJJIOB: COCTaBa aTMOC(ephl, CBOMCTB MpPO-
TYKTOB KOPPO3UH, BIAKHOCTH BO3/lyXa, TEMIIEPATyphl BO3aAyXa, reorpaduaeckoro
dakTopa, COCTOSIHHSI TOBEPXHOCTH METaJIA.

[Tomzemuast kKoppo3usi u 0COOEHHOCTH ee mpoTekanus. OleHKa arpecCUBHO-
ctr mouB. Koppo3zus 01y X1aiolumMu TOKaMH.

Mopckas koppo3susi. EE€ ocoOeHHOCTH 1 Mepbl O0PBHOBI C HEH.

buonornueckas koppo3usi.



Tema 4.3. Koppo3usi 0CHOBHBIX KOHCTPYKIIMOHHBIX METAJLJIOB U CILIA-
BoB (12 yacoB)

Koppo3us xenes3a u ero criaBoB. BiusiHue Kuciiopoja U cocTaBa arpeccuB-
HOM CpeJibl, KUCIOTHOCTH PACTBOPOB HA CKOPOCTh KOppo3uu cTtasieid. CTpyKTypHas
KOPPO3Hsl HU3KOJIETMPOBAHHBIX CTaJeH.

Koppo3sust mequ u ee cruiaBoB. Koppo3us anoMuHuEBbIX CIutaBoB. CTpyk-
TypHasi KOppo3us T1ypaJtOMUHOB.

Koppo3us nrHka, KaagmMus, MarHUEBbIX, HUKEIEBBIX, TATAHOBBIX CILIABOB.

Buowt yueonwvix 3anamuii:
[Tpaktuueckoe 3ansiTie: Koppo3us OCHOBHBIX KOHCTPYKIIMOHHBIX Me- 2 daca
TaJUIOB U CILJIAaBOB

MO/IVJIb 5. 3ALLIUTA OT KOPPO3UHU (24 YACA)

Tema 5.1. Mepbl 60pb0bI ¢ Koppo3ueii (4 yaca)

OCHOBHBIE ITYTH 3AIIATHl METAUIMYECKUX MAaTEPHANIOB OT KOPPO3HH: BO3-
JEHCTBUE HA METAJUI, KOPPO3UOHHO-CTOMKHUE 3aLIUTHBIC IOKPBITHS, BO3IACHCTBUE
Ha KOPPO3HOHHYIO Cpely, KOMOMHHUPOBAHHOE BO3JCHCTBUE, BO3/IEHCTBUE HA KOH-
CTPYKLHIO.

JlerupoBanue Kak METOJ 3alUTHl METAJUIOB OT KOppo3uu. [IpuHIUIBI *a-
POCTOMKOTO M KOPPO3MOHHO-CTOMKOIrO JIETHpOBaHMSA. [lyTm mOBbIIEHHS XKapo-
CTOMKOCTH TYT'OIUJIABKUX METAJIOB. BiausHue xpoMa Ha KOPPO3UOHHYIO CTOMKOCTD
kKere3a. XPOMOHMKEIIEBBIE CTAJIM, UX CBOMCTBA, MPUMEHEHHE. METOIBI 3a1UTHI OT
MEXXKPUCTAJUIMTHON KOPPO3UHU.

Tema 5.2. MeTa/sinuecKue 3allIUTHBIE NOKPBITHS (8 YacoB)

TpeboBaHUs K METAUTMYSCKUM 3aIUTHBIM MTOKPHITUSIM. AHOJIHBIC M KaTO/I-
HbIC METAJUTNYECKUE TTOKPBITHSI.

MeToapl HAaHECEHUs] METAJUIMYECKHUX 3alllMTHBIX MOKpbITHM. I[loaroroBka
MMOBEPXHOCTH METAJIJIOB MEPE]T HAHECEHUEM MMOKPBITUH.

["anpBaHWYECKHE TOKPHITUS. 3AKOHOMEPHOCTH AJIEKTPOXUMHUYECKOTO OCaX-
neHust MetauioB. OCOOCHHOCTH LIMHKOBAaHUS, KaJMHUPOBAHUS, HUKEIUPOBAHUS,
XPOMHUPOBAHUS, OJIOBIHUPOBAHUA.

TepmoaundPy3uoHHbIE TOKPHITUS ATIOMUHUEM, XPOMOM, KDEMHHUEM.

[TokpeITHS, TOTy4aeMbI€ METOAOM MOTPYKEHUS B PACILIABICHHBIC METAJIIbI.

[InakupoBanue. MeTtammn3aius HabUICHUEM.

Buowt yueonwvix 3anamuii:
Jlexuus: Meramieckue 3aluTHBIE IOKPBITUS 1 gac
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Tema 5.3. Hemera/simyecKkue 3andTHbIe NOKPbITHS (8 YyacoB)

Heoprannueckne MNOKPBHITUS: CUIMKATHBIE M KEPAMUYECKHE MaTEpUAIb.
docdaTHble U OKCUAHBIC 3aUTUTHBIC MIIEHKHU: (pochaTrupoBaHue, OKCUIMPOBAHUE,
MacCUBUPOBAHUE, aHOANpPOBaHUE. OpraHnyecKue MOKPBITUS: JAKOKPACOUHBIE MO-
KPBITHS, MOKPBITHS CMOJaMU M IJlacTMaccaMu. OMajM, [IEMEHTHbIE U OCTOHHbIE
MOKPBITUS, KEPAMUYECKHE M KHCIOTOYNOPHBIE IUIMTKH. AHTHKOPPO3HOHHBIE
IJIOTHBIE U KUJIKUE CMA3KH.

KoncepBanusa meramwionsnenuid. Ha3HaueHue koHcepBallUM, YCJIOBHUS Xpa-
HEHHUS U KJacCHU(PHUKAIUs U3AENUH, MoaBepraeMbix KoHcepBamuu. Cpencrsa, me-
TOJBI U TUIIOBBIE CXEMBI KOHCEPBALIUH.

Buowt yueonwvix 3anamuii:
Jlexumn Hemetamiueckue 3alIUTHBIE TOKPBITHUS 1 gaca

Tema 5.4. JjekTpoxumMuyeckasi 3amura. Bo3aelicTBue HA KOPPO3MOH-
HyI0 cpenay (4 yaca)

DNEKTPOXMMHUYECKas 3allliTa: KATOJHAs 3alIUTa BHEIIHUM TOKOM, MPOTEK-
TOpHas 3allluTa, aHOIHAS 3allUTA, KUCIOPOAHAs 3allluTa.

OOpaboTka cpenbl IpHU Tra30BOM KOPPO3UM; MHEPTHBIC M 3alIUTHBIC aTMO-
cdepsl, ocymerue arMmocheprsl. O6paboTKa pacTBOPOB AJIEKTPOJIUTOB: YMEHBbIIIE-
HUE COoZep KaHus JEMOoIsIpu3aTopa, BBEICHIUE HHTHOUTOPOB KOPPO3HH.

Nuruburopsl koppo3uu. MHrMOUTOPHI 1Sl paCTBOPOB: aHOJHbBIC, KATOAHBIE,
opranndeckue. MTHruouropsl aTMocpepHON KOPPO3HH.

5. IEPEYEHb YYEBHO-METOJUYECKOT'O OBECIIEYEHUS
JUISI CAMOCTOSITEJILHOM PABOTBHI OBYYAIOIUXCS MO
TV CIUTILIAHE

5.1. TeMbl KOHTPOJILHOM PadOTHI.

=

Ycenosue crutomHocTy ieHok [Tnmimmara-bensoprea.

3aKOHBI POCTAa OKCHJIHBIX IJIEHOK HA METaJlIax.

3. BnusiHue XMMHUYEeCKOro cocTaBa U CTPYKTYPBbI, IPEABAPUTEIBHOMN TIacTHYE-
CKOH aedopMainu, KauecTBa MEXaHUYECKOW 00pabOTKU MOBEPXHOCTEHN Ha
CKOPOCTb ra30BOM KOPPO3HH METAJIJIOB.

4. BnusiHue cocTaBa U TeMIepaTypbl KOPPO3UOHHOM Cpefibl HA CKOPOCTh ra3o-

BOW KOPPO3UH METAJLIOB.

CtpoeHue OKaJIMHBI.

Dnexrpoxumuueckas kopposuu Al, Mg, Cu, Ni, Ti u ux criaBos.

O6paboTka cpebl MPU ra30BOM KOPPO3UH.

3amuTHbIe aTMOC(EPHI.

5.2. Tembl KypcoBbIX padoT (IIPOECKTOB)
Brinonnenue kypcoBoi paboOThl (MpoekTa) y4eOHbIM IJIaHOM HE Tpenry-
CMOTPEHO.

no

0 N O
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5.2. IlepeyeHb MEeTOAUYECKUX PeKOMEHAAUIT

No
HaumenoBanue
/o
1 Metoanueckue peKOMEHIAIUU 10 MOJTOTOBKE K MPAKTUYECKUM 3aHSATHUSIM.
2 MeToandeckiue peKOMEHIAIMH 110 BHITOJTHEHUIO KOHTPOJILHON PabOTHI.

5.3. IlepeyeHb BONPOCOB AJIfl MOATOTOBKHU K 3a4eTy

1. Knaccuduxanuss KOppO3UOHHBIX MPOIECCOB MO MEXaHU3MY, YCIOBHSIM
MIPOTEKAHMS U XAPAKTEPY KOPPO3ZUOHHBIX MTOPAKEHUMN.

2. XuMH4YecKass KOPpO3Usl METALIOB, €€ PasHOBUIAHOCTH. TepMoauHaMHUe-
CKH€ YCJIOBHS MPOTEKAHUSI XUMUYECKOM KOPPO3UH U €€ OTIUYHE OT JIEKTPOXUMHU-
YECKOU KOPPO3UHU.

3. Ancopbuus okucnuteneit Ha metauiax. OOpazoBaHUE TUIEHOK MPOTYKTOB
KOpPpO3HuH. Y CIIOBHE CIUIOIIHOCTH IU1eHOK [InimuHra-bensoprcea.

4. KuHeTuKa ra3oBOil KOppo3uu MeTAIOB. JIMHEHHBIN, MapaboIMuecKuil U
Jgorapu(pMUUECKUN 3aKOHBI pOCTa OKCUAHBIX MJICHOK Ha METaJljiax.

5. Mexanu3m ra3oBod KOPpO3WHM METALIOB. Teopuu KapOCTOMKOrO JIETUPO-
BaHMUS.

6. BnusiHue XMMHUYECKOTO COCTaBa U CTPYKTYpbI, IPEIBAPUTEIBHON IJIACTHU-
yeckol aedopmanny, KauecTBa MEXaHUYECKOM 00pabOTKN MOBEPXHOCTEW U HAJM-
YHsI IOBEPXHOCTHBIX J€(EKTOB Ha CKOPOCTh Ia30BOM KOPPO3UU METAJLIOB.

7. BnusiHue coctaBa M TeMIIEpaTypbl KOPPO3HOHHOM Cpenibl, JAaBICHUS U CKO-
pPOCTH JBUKEHUS KOPPO3UOHHOM CPEIbl HA CKOPOCTh Ia30BOI KOPPO3UU METAJIIOB.

8. lmarpamma ¢a3o0BOT0 paBHOBECHUS CHCTEMBI XKele30-Kuciaopoa. Okwucie-
HUE 5KeJle3a U CIUIaBOB Ha €ro ocHOBe. CTpOEHHE OKAJIMHBI.

9. OcoOEHHOCTH OKHUCIICHHS KEIE30yTIepOAUCTBIX CIIaBoB. O0e3yraepoxu-
BaHME CTaJU U YyT'yHa.

10. BogopoiHast KOppo3us CTAJIH.

11. OcoOeHHOCTH OKHCIIEHUS aFOMUHUS, MEJIU, TUTAHA, HUKEJS, TYroIiaB-
KHX METaJUIOB U CIIJIaBOB HA UX OCHOBE.

12. OcoGeHHOCTH XMMUYECKON KOPPO3UU METAIIOB B JKUJKHX HEIICKTPOIU-
Tax U )KUJKOMETAJUIMYECKUX Cpeaax.

13. DnexTpoxumMHuUeckasi KOppo3usi MeTaioB. TepMoAMHaMUYECKUE YCIOBUS
IIPOTEKaHUS JEKTPOXUMHUYECKON KOPPO3HH U €€ OTIMYUE OT XMMUYECKON KOppo-
3HH.

14. CtanpaptHbele, oOpaTUMble B HEOOpaTHMbIE 3JEKTPOJHBIE MOTEHIIMAJIBI
METaJUIOB U (DaKTOpPHI, BIUAIONINE Ha UX BeauuuHy. Juarpammel [1ypoe.

15. OcoOeHHOCTH KMHETHKM aHOAHBIX MpoleccoB. KoHlleHTpanmoHHbIE OT-
paHUYEHUS! aHOJTHOM PEaKIUU U POJb MPOAYKTOB KOPPO3HUHU.

16. OcoOeHHOCTH KUHETUKU KaTOJIHBIX TporieccoB. KaTtoaHbie peakiuu ¢ Bo-
JIOPOJHOU M KUCIIOPOJHOU AETIOJISIPU3ALIUEN.

17. Koppo3uonHsie auarpaMmmsbl "Tok-noteHuan". OCHOBHbIE MPAKTUYECKHUE
CIlydau KOHTPOJIS 3JIEKTPOXUMHUYECKUX MPOLECCOB.
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18. [laccuBHOE COCTOSIHME METAJIOB M €ro mpakTuyeckoe 3HadeHue. [lme-
HOYHAs U aJICOPOLIMOHHAsI TEOPUU TACCUBHOCTU METAJLIIOB.

19. AHoxHast moJiipu3allMOHHAs KpHUBas. BIusHUE JIETUPYIOIIUX 3JIEMEHTOB
HA XapaKTEPHbIC TOYKU AaHOJHOW MOJISIPU3AIMOHHOW KpUBOW cTajneu. Ilpaktudye-
CKHE CJIC/ICTBUS NU3yUYCHHUS SIBJIICHHUS TACCUBHOCTH.

20. BnusiHue TepMOAMHAMUYECKON YCTOMYMBOCTH U TOJIOKEHUS METajia B
nepuoandeckon cucreme 3nemeHToB .M. MenaeneeBa, XuMUUECKOTO COCTaBa U
CTPYKTYpPBI CIIABOB, COCTOSIHHSI ITOBEPXHOCTH M MEXAHMYECKUX HANPSKEHUU Ha
CKOPOCTB IEKTPOXUMHUYECKOU Koppo3uu. [IpaBuno Tammana.

21. BnusiHie aKTHBHOCTH BOJIOPOJHBIX HMOHOB, COCTaBa W KOHIIGHTpAIlUU
HEUTpaJbHBIX PACTBOPOB, HAJTUYMS B arpeCCUBHOMN Cpelle MHTUOUTOPOB U CTUMY-
JATOPOB KOPPO3UU HA CKOPOCTH JIEKTPOXUMUYECKOU KOPPO3UH.

22. BnusiHue TeMrepaTrypbl, JaBJICHUS U TEPEMEIINBAHNUS arpeCCUBHON Cpe-
JIbl, BHEIIHEN TMOJSPU3ALUHU, YIBTPA3BYKOBOIO U PAaJMOAKTUBHOTO HU3JIYyYEHHS Ha
CKOPOCTB IEKTPOXUMUYECKOU KOPPO3HH.

23. JlokanbHasi KOPpO3Usl U €€ Pa3sHOBUIHOCTU. MEXKKPUCTAJUIUTHAS KOPPO-
3ust. OCOOEHHOCTU MEKKPUCTAILUTUTHON KOPPO3UU HEPIKABEIOMIMX CTaJIei; HOXe-
Basi KOPpo3usi. MeXKpUCTAILUIUTHAS KOPPO3US JypATTFOMUHA.

24. OcOOEHHOCTH JIEKTPOXUMHUUECKON KOPPO3UH JKEJI€3a U €TO0 CILIaBOB.

25. Oco0EHHOCTH AJIEKTPOXUMHUECKON KOPPO3UH ATIOMUHUS, MAarHusi, MeJu,
HUKEJI, TATAHA U UX CIUJIABOB.

26. BrusiHre CTaTUYECKUX M 3HAKONIEPEMEHHBIX HANPSDKCHUH Ha AJICKTPOXHU-
MHYECKOE MOBEJECHNE METAJLIOB, CKOPOCTh KOPPO3HH U XAPAKTEP KOPPO3UOHHOIO
pa3pyLIeHUs.

277. Koppo3MOHHOE pacTpecKuBaHue U ero ocooeHHoctu. Kopposnonnoe pac-
TPECKUBAHUE CTAJIEH, ATFOMUHUEBBIX, MATHUEBBIX U MEJHBIX CILIABOB.

28. KopposuonHas yctanocts. OCOOEHHOCTH KOPPO3HH MPU TPEHUH U KaBH-
Taluu.

29. OCHOBHBIE MyTH 3aIUTHI METAUIMYECKUX MATEPUATIOB OT KOPPO3UHU IIy-
TE€M BO3JIEMCTBUS HA METAJUI, KOPPO3UOHHYIO CPENY U METALIMYECKYIO KOHCTPYK-
LUIO.

30. JlerupoBaHue KaKk METOJ 3aIIMUTBI OT KOPppo3uu. [IpuHIUIIBI )KapOCTONKO-
I'0 U KOPPO3HMOHHO-CTOMKOTO JIETUPOBAHMSL.

31. AHOHBIE ¥ KaTOAHBIC METAJUTMYECKUE TOKPHITHA, Oreparuu moAroTOBKU
MMOBEPXHOCTH METAJUIOB U METOAbl HAHECEHUSI METAJUIMYECKUX 3aIUTHBIX MOKPHI-
THI.

32. lN'anpBaHnueckue NOKPbHITHS. OCHOBHBIE 3AaKOHOMEPHOCTH U TEXHOJIOTH-
YeCcKHe OCOOCHHOCTH LIMHKOBAHMS, KaJMUPOBAHUS, HUKEITUPOBAHUS, XPOMUPOBa-
HUS, OJIOBSTHUPOBAHUS.

33. Tepmoand py3roHHBIE TOKPHITUS ATIOMUHHEM, XPOMOM, KPEMHHUEM.

34. TlokpeiTHA, TIOJIy4aeMble METOJOM TOTPYKECHHsI B pacCIUIaBICHHBIC Me-
TaJUIbl, IJIAKUPOBAHUEM U HAMBLICHUEM.

35. Ha3znauenue, OCHOBHbIE 3aKOHOMEPHOCTH U TEXHOJIOTMYECKHUE 0COOEHHO-
CTH OKCUAMPOBaHUS U (pochaTupoBaHus METAIIIOB.
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36. Ha3nauenue u TEXHOJIOTMYECKHE OCOOCHHOCTH HAHECEHMs JaKOKpacouy-
HBIX MTOKPBITUI Ha METaJIbI.

37. HazHaueHne U TEXHOJIOTMYECKHE OCOOEHHOCTH HAHECEHUS MOKPBITUH
CMOJIaMH, TIJIaCTMAcCaMu, IMAJIMPOBAHUS METAJIJIOB.

38. AHO/IHbIE ¥ KaTOJAHbIC HHTUOUTOPHI AJIEKTPOXUMUUYECKON KOPPO3HH.

39. Uaruburopsl aTMochepHO KOPPO3UU. AHTUKOPPO3UOHHBIE CMA3KH.

40. O6paboTka cpeabl P ra30BOM KOPPO3UH. 3aTUTHBIE aTMOC(HEPHI.

41. MeTtoapbl 3JIEKTPOXUMHYECKOH 3alIUThl METAJUIOB OT Koppo3uu. KarogHas
3aIllMTa BHEIIHUM TOKOM, IPOTEKTOPHAs 3alUTa.

42. MeToibl 3JIEKTPOXUMHYECKON 3aIUTHl METAJUIOB OT KOPPO3UU. AHOJHAS
3aIlUTA.

43. MeTtoapl 3alUTHl METAJIJIOB U CIIABOB OT I'a30BOM KOPPO3UHU.

44. Metonbl OOpbOBI C MEXKPHUCTAUTUTHOW KOppo3ueh. Meroapl mpenoT-
BpalIeHUs] CKIIOHHOCTU HEP KaBEIOIIUX CTaJIel K MEXKKPUCTALNTUTHON KOPPO3UH.

45. KonrtakTHas koppo3us U (akTOphl, HA Hee BIUsIOMKE. MeTObl 3alUThI
METAaJUIOB U CIIJIaBOB OT KOHTAKTHON KOPPO3UHU.

46. leneBas xopposus. OCOOCHHOCTH IIETIEBONH KOPPO3UU CTaJIeh, altOMU-
HUS, MarHus, MEIU ¥ UX CIIaBOB. MeToasl OOpBOBI CO I11IETIEBOM KOppO3UEH Me-
TaJIJIOB U CIUJIABOB.

47. ToueyHasi (MMTUHTOBAs) KOPPO3usl U (PakTOphl, HA Hee BiustonIMe. MeTo-
JibI 0OpBOBI C TOYEUHOM KOPPO3HEH METAIIIIOB U CILIABOB.

48. Koppo3usi B €CTECTBEHHBIX YCIOBUAX U €€ PAa3HOBUAHOCTH. ATMOC(hepHas
KOPpO3usl ¥ (paKkTOpbl, HA HEE BIMSIIOLIHUE.

49. Metoabl 3a1UTHl METAJIJIOB U CIVIABOB OT aTMOC(EPHON KOPPO3HH.

50. TTogzeMHast KOppo3us U OCOOCHHOCTH ee poTeKaHusi. MukpoOuomornye-
CKasi Koppo3usi. MeTosl 00phOBI € MOJ3EMHON KOPPO3HEl METAJIOB U CILJIABOB.

51. Mopckast Koppo3usi 1 0COOEHHOCTH €€ TPOoTeKaHusl. MeTOo bl 3aInuThI Me-
TaJUIOB U CIJIABOB OT MOPCKOM KOPPO3UHU.

52. Ha3zHaueHue, CpecTBa, METOABlI U TUIIOBBIE CXEMbI KOHCEPBALIMM METAJI-
h(0)7 3 (117178

53. [IpsiMble ¥ KOCBEHHbIE [TOKA3aTEI KOPPO3UH.

54. Knaccuduxaus ¥ CyIIHOCTh OCHOBHBIX METOJIOB KOPPO3UOHHBIX HCIIbI-
TaHUil.

6. ®OHJ] OIEHOYHBIX CPEJICTB JJISI MPOBEJEHUS
MPOMEXYTOYHOM ATTECTALIUM OBYYAIOIINXCS
MO JUCHUTJIVHE

@DOHJT OLEHOYHBIX CPEJCTB ISl MPOBEJECHUS MPOMEKYTOYHOW aTTeCTaluu
oOy4Jaronmxcs 1Mo JUCHUIUIMHE MO peueHuto kadeapsl 0pOpMIIeH OTAEIbHBIM
IpUIIO’KEHUEM K padoueil mporpamme.
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7. IEPEYEHDb OCHOBHOH 1 I[OHOJIHHTE}II)HOIX
YYEBHOU JIMTEPATYPbBI, HEOBXOANUMOMU I
OCBOEHMUA JUCHUITVINHBI

a) OCHOBHas JUTepaTypa:

1.BacunweB B.JO. Koppo3nonHasi CTOMKOCTh U 3al[UTa OT KOPPO3UU METaJI-
JUYECKUX, IIOPOITKOBBIX M KOMIIO3UITMOHHBIX MaTePHUATIOB [ DIEKTPOHHBIN pecypc]
: yaeoHoe nocobue / B.}O. Bacunpes, FO.A. ITycToB. — DNEKTPOH. TEKCTOBBIE
nanaeie. — M. : U3marensckuit Jlom MUCuC, 2005. — 130 ¢. — 2227-8397. —
Pexxum moctyna: http://www.iprbookshop.ru/56737

2. Teopust 00pabOTKH METAJUIOB JJaBlIeHUEM [ DJIEKTPOHHBIN pecypc] : MeTo-
JTUYECKUE YKa3aHUs K BBITIOJIHEHUIO JIAOOPATOPHBIX padoOT JJIsl CTYJEHTOB 3 Kypca
OYHOT0 M 4 Kypca 04HO-3a049HOM (hopm oOyueHus HanpapieHus 150400 «Meraii-
ayprus», npoduiib «O0padboTKa METaIIOB JaBICHUEMY / . — DJIEKTPOH. TEKCTO-
BbI€ aHHbIe. — JIunenk: JInnenkuit rocy1apCTBEHHBIM TEXHUYECKUN YHUBEPCH-
tet, ObC ACB, 2013. — 71 c. — 2227-8397. —

Pexxum noctyna: http://www.iprbookshop.ru/22939

3.JlemOoBckmii, B.B. OcHOBBI TIpOM3BOCTBA B OOpPabOTKH METAIIOB [DJeK-
TPOHHBIN yuyeOHUK]: yueO.-Meroh. komruiekc / coct. B.B. JlemOoBckuii. — CII0.:
N3a-Bo C3TY, 2009. — 159 ¢. — Pexxum noctymna:
http://lib.nwotu.ru:8087/jirbis2/
4.CemenoBa, U.B. Koppo3us u 3ammra oT KOppo3uu [DIEKTPOHHBIN yu4eOHUK]:
yaeoHoe nocooue / Cemenona N.B. — M: ®uzmatnut, 2006. - 376 c¢. Pexxum noc-
tyna: http://iprbookshop.ru/12981
0) 1OMOJIHMTEIbHAS JIUTEepaTypa:
1.CuBenkoB, A.B. Koppo3ust 1 KOppO3MOHHO-CTOMKUE MOKPBITUS: YUEOHO-
MeToanueckui komiiekce / coct. A.B. CuBenkos. - CII6.: U3n-s8o C3TVY, 2009. -
142 c.
2.Comunies, O.I1. MarepuanoBenenre CIENMUAIBHBIX OTpacieil MaIiuHO-
ctpoenus: yue0. nmocodue s By3oB / FO.II. Connues, B.IO. [Mupaiinen, C.A.
Bonorkanuna; nox pen. FO.I1. Connuena. - CI16.: Xumuznar, 2007. - 782 c.
IIporpammHoe o0ecnieyeHue
1. TIIIT MS Office 2010
2. TecroBblil penaktop biaokHoT
3. Bpaysepsl IE, Google Chrome, Opera u ap.

8. IEPEYEHb PECYPCOB HHO®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH "UHTEPHET",
HEOBXO/UMBIX JJIAA OCBOEHUSA TUCIHUIIJIMHBI

1. OnexkTpoHHasT WHPpOpPMANMOHHO-O0pa3oBarenbHas cpega AHO BO
"C3TY" (OUOC C3TY) [OnektpoHHbli pecypc]. - Pexum gocrtyna:
http://edu.nwotu.ru/.
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http://lib.nwotu.ru:8087/jirbis2/
http://iprbookshop.ru/12981
http://edu.nwotu.ru/

2. Onexrponnas 6ubmmoreka AHO BO "C3TV" [DnekTpoHHbIi pecypce].
- Pexxum noctyma: http://lib.nwotu.ru:8087/jirbis2/.

3. OnexkTpoHHO-OmOMMoTeyHass cucrema [PRbooks [DnexkTponHbiit pe-
cypc]. - Pesxxum gocryma: http://www.iprbookshop.ru/.

4. Nudopmanmonnas cucreMa "EquHoe OKHO TocTyma K 0Opa3oBaTelb-
HBIM pecypcam” [DnekTpoHHbIN pecypc]. - Pexxum nocrtyna: http://window.edu.ru/

5. NudopmanmoHHasl CHUCTEMBI JOCTYNa K SJEKTPOHHBIM KaTajoram
oudnunotek chepsl oopazoanus u Hayku (MC DKBCOH)[OnexTponusiii pecypce].
- Pexxum nocryma: http://www.vlibrary.ru/.

6. CnpaBounas npaBoBas cucteMa «Koncynprant [Lirocy,

7. CnpaBoyHas npaBoBas cuctema «l'apanT».

9. METOJAUYECKUE YKA3AHUS 1J151 OBYUAIOLINXCSA MO
OCBOEHMIO JUCHUIIUHBI

N3yuenne nucuuminHbel «Koppo3us u 3amura METaIOB» UMEET CBOU OCO-
OEHHOCTH, KOTOpPbIE 00YCIIOBIIEHBI €€ MECTOM B MTOJATOTOBKE OakanaBpa. BeimomHss
BaXXHYI0O 00pa30BaTENIbHYI0 (PYHKIUIO, CBSI3aHHYIO ¢ ()OPMHUPOBAHUEM KYJIbTYpPbI
MBILUIEHUS] y CTYAEHTOB, « Koppo3us u 3ammTa METaiaoBy BbICTYAeT B KAUECTBE
OCHOBBI MPUOOPETEHUsI CIOCOOHOCTEN K 0000IIEHHIO, aHAIN3Y, BOCIPHUITUIO HH-
dbopmanuu, TOCTaHOBKE 1€ U BBIOOPY MyTel ee noctuxeHus. Ha ocHoBe nzyue-
HUS JIaHHOW JWCHMIUIMHBL Y o00y4aembix (OpPMHUPYIOTCS HPaBCTBEHHO-
NaTPUOTHUECKOE CO3HAHUE, BRIPAOATHIBACTCS TPasKIaHCKAs TIO3HIIHSL.

[IpenogaBanme MUCHUILUIMHBI MPEAyCMaTpUBAeT cieayromme (Gpopmsl opra-
HU3allMK y9eOHOTO TpoIecca: JEKIUH, MPaKTHIECKUEe 3aHATH, CAMOCTOSITEIFHYIO
paboTy CTyJeHTa, KOHCYJIbTallUH.

Ha 3aBepmiaromieM sTane U3ydeHHs! TUCHUIUIMHBI HEOOXOAUMO, BOCIIOJIb30-
BaBIIUCH NPEIOKEHHBIMU BOMPOCAMH JIJIsl IOATOTOBKH K 3a4€Ty, pa3MelICHHBIMU
B DJICKTPOHHOUM HHpOpMaroHHoN oOpazoBarensHOil cpeae (DMOC), npoBepuTh
KayeCTBO YCBOEHHUS yueOHOr0 MaTepHaa.

B cnyuae 3aTpyaHeHUs B OTBETaxX Ha MOCTABJIEHHBIE BOIPOCHI PEKOMEHIY-
eTCsl MIOBTOPUTH YUEOHBIN MaTepuall.

[Tocrme u3y4deHUs] TEM TUCIHUIUIMHBI CIEAYeT MPUCTYMUTH K BHITOJTHEHHUIO
KOHTPOJIbHOM paOOTBHI.

B 3aBepuieHun m3yyeHusi yueOHOW TUCHUIUIMHBI CTYIAEHT 00s3aH MPOUTH
MIPOMEXKYTOUHYIO aTTECTAlMI0. BUA MpOMEXYyTOUHOW aTTecTaluu OMpeAeseTcs
pabounm yueOHBIM miaHOM. Dopma TpoBeCHUs] TPOMEKYTOUHON aTTECTAllMd —
KOMIIBIOTEPHOE TECTUPOBAHHE C MCIIOJIH30BAaHIUEM aBTOMATH3UPOBAHHOW CHCTEMBI
TECTUPOBaHUs 3HaHUU cTyaeHToB B DNOC.

K mpoMexyTouHON arTecTali JOMYCKalOTCA CTYJICHTHI, BBINOJHUBILINE
TpeOoBaHUs pabouero yuyeOHOro IIaHa, BBIOJHUBIINE KOHTPOJIbHYIO paboTy U
HaOpaBIIMe T0CTAaTOYHOE KOJIMUYECTBO 0alioB 3a yueOHYI0 paboTy B COOTBETCTBUU
¢ 6aNIbHO-PEUTUHTOBON CHCTEMOM.
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http://lib.nwotu.ru:8087/jirbis2/
http://www.iprbookshop.ru/
http://window.edu.ru/
http://www.vlibrary.ru/

10. IEPEYEHb UH®OPMAILIMOHHBIX TEXHOJIOI U,
UCITOJBb3YEMBIX ITPU OCYHIECTBJIEHUU OBPA30BA-
TEJBHOI'O NPOLHECCA IO JUCIUIIVIMHE

[Ipu ocymecTBIeHNN 00pa30BaTENILHOTO MPOIECCa IO TUCIUIUIMHE UCTIONb-
3YIOTCS CleayIoIne HH(GOPMALMOHHBIE TEXHOJIOTUU:

10.1. Internet — TrexHosioruu:

(WWW (aurn. World Wide Web — Becemupnas Ilaytuna) — TexHosorus pa-
OOTBI B CETH C TUIICPTEKCTAMHU;

FTP (anrn. File Transfer Protocol — mpoTokon nepenauu (aitioB) — TexHo-
JIOTHS TIepeAayy 1o CeTH (ailyioB MPOU3BOJILHOTO (hopMaTa;

IRC (anrn. Internet Relay Chat — moouepennblif pa3roBop B CETH, 4yaTr) —
TEXHOJIOTHsI BEJICHUS TIEPETOBOPOB B peajbHOM MaciiTabe BPEeMEHH, JAromasi BO3-
MO’KHOCTh Pa3roBapuUBaTh C IPYTUMH JIOJBMHU 110 CETH B PEKUME MPSMOTO IUAJI0-
ra;

ICQ (anrm. I seek you — 4 uiry te0s, MOKHO 3amucaTh TPeMs yKa3aHHBIMH
OyKkBaMH) — TEXHOJIOTHUSI BEACHUS MEPETOBOPOB OJUH HA OJWH B CHHXPOHHOM pe-
KUME.

10.2. /lucraHunoHHoe o0y4eHue ¢ ucnoab3oBanueM IJUOC Ha miaar-
dpopme Moodle.

— TexHonorust MyJIbTUMEINA B PEKUME AUATIOTA.

— TexHonorusi HEKOHTAKTHOrO WH(GOPMAIIMOHHOTO B3aUMOJCHCTBUS (BUP-
TyaJbHbIE KAOUHETHI, Ta0OPATOPUN).

— l'uneprexcroBasi TexHONOTUSA (IJIEKTPOHHBIE YYEOHUKH, CIIPABOYHUKH,
CJIOBapH, SHIIUKIIONIEUN ).

11. OIMCAHHUE MATEPUAJIBHO-TEXHUUYECKOMH BA3HI,
HEOBXOAUMOMU AJI51 OCYIECTBJIEHUSA OBPA3OBATEJIBHOI'O
INPOLHECCA IO YYEBHOU JUCHUIIJIMHE

1. bubnuotexka.

2. CnpaBouHo-nipaBoBas cuctema Koncynsrant [ltoc.

3. DnexTpoHHas HHPOPMaAIMOHHO-00pa30BaTeNIbHAS Cpe/la YHUBEPCHUTETA.
4. JlokanpHas CeTh C BbIX0JIOM B IHTEpHET.

12. BAJUIBHO-PEUTUHI'OBASI CUCTEMA
@opMHUpPOBaHUE OLIEHKU TEKYIIETO KOHTPOJS YCHEBAEMOCTH H ITPOMEXKY-

TOYHOM aTTecTallid MO MTOraM OCBOCHUS TUCIMIUIMHBI OCYIIECTBISETCS C HC-
MOJIb30BaHUEM 0aTbHO-PEUTHUHTOBOM OIEHKH PabOTHI CTYACHTA.

17
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Ipunoxenune

K pabodeii mporpamMme

JquctuuinHbl «Koppo3ust v 3aIinuTa MeTalioB»
10 HAITPABJICHHIO MOJATOTOBKU

22.03.02 - Metamnyprus

D®OH/
OHEHOYHBLIX CPEIACTB
1. Ilepeyens popMupyemMbIX KOMIIETEH LU
Oouwexnpogheccuonanvnwie (OIIK)
Kox xommne-
HanmeHoBaHue U (WJIN) ONMHCAHNE KOMIIETEHIIHH
TeHIUH
OIIK-1 ["'0TOBHOCTB UCHOJIB30BaTh (yHIAMEHTAIBHBIC OOIEHHKCHEPHBIC 3HAHUS
CrocoOHOCTh MPUMEHSTh B MPAKTUYECKOW JEATCIBHOCTH MPUHITUIBI PaIo-
OIIK-5 HAJILHOT'O HMCIIOJIb30BaHUS MPUPOIHBIX PECYPCOB H 3aIUThI OKPYKAIOIICH cpe-
I
Ilpogpeccuonanvuuie (IIK)
Kon
HaumenoBanue u (WjiM) onMcaHue KOMIETEHIHHU
KOMIIE€TeHIHH
IK-1 CriocoOHOCTh K aHAIM3y U CHHTE3Y
CrocoOHOCTh BbIOMpaTh METOJbI HCCJICIOBAaHUS, IUIAHUPOBATH M IPOBOJUTH
MK-2 HEOOXOIMMBIC DKCIIEPUMEHTBI, HHTEPIPETHPOBATh PE3YIAbTAThl U JCIATh BBI-
BOJIBI
-4 I'oTroBHOCTH HCTIOJB30BATE OCHOBHBIC MOHATHS, 3aKOHBl M MOJICTH TEPMOJH-
HAMUKH, XUMAYCCKON KMHETHUKH, ITEPEHOCA TeIlJla M MaCChI
2. ITacnoprt GoHIa OLIEHOYHBIX CPEICTB
Ne KonTposmpyembie mo- | Koa koHTposimpyemMoi KoMmme- HanMeHoBAHMe
AyJM (TeMbl) TUCLHMII- TeHIMU
n/n OLICHOYHOI'0 CpeaCcTBa
JIMHBI (nJIM ee 4acTH)
1 Monayins 1. OIIK-1,5; TIK-1,2,4. KonTposbnsiii  tect 1
OO6mmue cBeneHus o0 Kop- [IpakTuueckoe 3ansarue 1
po3un
2 Monyns 2. OIIK-1,5; TIK-1,2,4. Kontponbnslii TecT 2
XuMu4eckass KOppo3us
METaJIIOB
3 | Moayms 3. OIIK-1,5; TIK-1,2,4. Kontponbusiii TecT 3
DNEKTPOXUMHUYECKas [IpakTuueckoe 3anarue 2
KOPPO3UsI METAJIJIOB
4 Monyns 4. OIIK-1,5; TIK-1,2,4. Kontponbusiii  Tect 4
Bunsl koppo3un [IpakTnueckoe 3anstue 3
5 Monyns 5. OIIK-1,5; TIK-1,2,4. Kontponbuslii TecT 5
3ammra 0T KOppO3HUH
9 Monymu 1 -5 OIIK-1,5; TIK-1,2,4. HTtoroBeiii KOHTPOJIbHBIN
TECT.
[IpakTuueckass pabora-
KonTponbHas pabora
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3. Ioka3arean u KPUTECPHUH OLICHUBaAHUA KOMHeTeHHI/Iﬁ o ranam (l)OpMPIpOBaHl/IH, OIINCaHMC IIKAJ ONCHUBAaHUSA

Tanbl 0CBOEHUA

IToxa3aTejJu 10CTHKEHHUS 32JaHHOTO

KpuTepuu oueHUBaHus pe3y1bTaTOB 00yUYeHUs

KOMIETEeHIHH YPOBHSI OCBOCHHS KOMIICTCHIUIA 1 2 3 4 5

3HaTh: OCHOBHI TEOpWMH KOpPpo3WOHHBIX | He 3Haer ocHOBBI Teopur | CrmocoOeH ompenenanTs oOc- | 3HAET OCHOBBHI OCHOBHI | 3HACT OCHOBHBIC HCTOYHHKHU

MPOLIECCOB B TA30BBIX M JKUAKHX JIEKTPO- | 3HAET | KOPPO3MOHHBIX  IPO- | HOBHBIE MCTOYHHUKH KOPPO3H- | TEOPUH KOPPO3HOHHBIX | KOPPO3HOHHOTO BO3/ACHCTBUS

MPOBOAAIINX Cpefax; oOIMe CBEACHHS O LIECCOB B Ta30BBIX M | OHHOTO BO3JECHCTBHSA Ha KOH- | NMPOIIECCOB B ra3oBBIX M | HA KOHCTPYKIMOHHBIE MaTe-

COCTOSIHUM M W3MEHEHHU CBOMCTB KOHCT- KHUJKUX ~ DJICKTPOIPO- | CTPYKUMOHHBIE MaTepHajbl B | JKHJIKHX OJIEKTPOIPO- | pUajbl B NPOM3BOACTBEHHOU

PYKIMOHHBIX MAaTepHajOB O] BIUSHHEM BOJSIIIMX Cpenax, HO | MPOM3BOJACTBEHHOM JesTeNb- | BOAAIIMX CpeAax, HO | JESATENbHOCTH, HMX KadecT-

TEXHOT'€HHBIX M aHTPOIOIeHHBIX (DaKTo- HE 3HAKOM C OCHOBHBI- | HOCTH, HO JJOIIYCKAaeT OIIMOKH | JOMyCKaeT OLIMOKY | BEHHbIE W KOJIMYECTBEHHBIC
[epBerit POB; OCHOBHBIE MCTOYHHUKH KOPPO3HOHHO- MH HCTOYHHKAMH KOD- | B UX Ka4eCTBEHHBIX W KOJHMYe- | MPH BHIOOpPE KOHIEN- | XapaKTePUCTHKH, METOIbl WU
oTall ro BOS}ICﬁCTBI/Iﬂ Ha KOHCTPYKHHMOHHBIC PO3HUOHHOTO BOSﬂeﬁCT- CTBCHHBIX XapaKTCPUCTHUKAX 085040 KOMILJICKCHOI'O CHOCO6I)I MPOTHO3UPOBAHUA

Marepuagsl B IPOM3BOJICTBEHHOH mes- BUSI HA KOHCTPYKIHOH- obecrieyeHnsT 3aIIUTHI | HAJEKHOCTH  00OpPYIOBaHUA

TENIBHOCTH, UX KaYE€CTBEHHBIE U KOJIMYECT- HBIC MaTEPHAIIBL. MaTepHaJIOB OT KOPPO- | U TOCIEACTBUA KOPPO3HOH-

BEHHBIE XapaKTEPHCTHKH, METOABI U CIO- 3WH. HOTO BO3JICHCTBHSI.

cOOBI MPOTHO3UPOBAHUS HAJEKHOCTH 000-

PYZOBaHUS M TOCIEICTBUI KOPPO3HMOHHO-

ro BosueiictBusa.  (OIIK-1,4,6; TIK-

2,5,12,16.)

YMeTb: OLICHUTh XapakTep BIUsAHUA OKpy- | He Ommbaercst npu oneH- | Biaageer ocHoBHbIMM MeTona- | [IpaBunbHO opueHTH- | [IpaBUiIbHO —oOlleHMBaeT Xa-

JKaroUel WM IPOU3BOACTBECHHOM Cpeabl | yMme- Ke XapakTepa BIIMSIHUS | MU M CpPEACTBAMH OLCHKH | pyeTcs B OOOCHOBAaHHMH | paKTep BIUSHUS OKpYIKaro-

Ha 3aKOHOMEPHOCTH TEYEHHUS] KOPPO3UOH- | €T OKpYy>KaroIein WIM | XapakTepa BIHMSHUS OKpY- | KOHCTPYKIMH ammapara | el WIH MPOU3BOACTBEHHON

HBIX IMPOIIECCOB; BHIOpaTh KOHCTPYKIIMOH- HPOHU3BOJCTBEHHON JKaloIel WM TPOM3BOACT- | ©  KOMIIEKCE MeEpo- | Cpeasl Ha 3aKOHOMEPHOCTH

HBII MaTepuai; 000CHOBaTh KOHCTPYKIIHIO Cpelbl Ha 3aKOHOMEP- | BEHHOW Cpellbl Ha 3aKOHOMED- | MPUSATHH MO  3alUTe | TeUeHHs KOPPO3HOHHBIX
Bropoii annapaTa M KOMIUIEKC MEPONPHATHH 110 HOCTH TEYEHHS KOPPO- | HOCTH TEUYCHHsS KOPPO3HOH- | 000pYyIOBaHUS U | TIPOILIECCOB; KOMIUIEKC MEpo-
JTar 3amuTe O00OpYIOBaHMS W TPAHCIIOPTHBIX 3MOHHBIX IPOIIECCOB. HBIX MPOLIECCOB, HO OIIMOACT- | TPAHCIIOPTHBIX  KOM- | MPUATHH MO 3amure obopy-

KOMMYHHUKalMi OT KOPPO3MOHHOTO BO3- csl B_BBIOOpE KOHCTPYKIIMOH- | MyHUKalWi, HO JIOMyc- | TOBAaHMS M  TPAHCIIOPTHBIX

JIEWCTBHS OKPY’KAIOILEH Cpeibl HBIX MaTEpHAJIOB 3alHIIAl0- | KaeT OMMUOKM NPH BbI- | KOMMYHHUKAIMH OT KOpPPO3H-

(OIIK-1,4,6; TIK-2,5,12,16. omx 000pyIOBaHUE OT KOppo- | Oope  KOHCTPYKIMOH- | OHHOTO BO3ICUCTBHS OKpY-

3MOHHOTO BO3JEHCTBHS OKpY- | HOTO MaTepHala. JKarolen cpessl.
JKaroulei cpenspl.

Bnaners: MeTonamu onieHkH Koppo3uoHHoi | He Yactnuno  cmocoOeH | Biameer wmeromonorueit BbI- | Brageer weromonoru- | Bmageer MerogamMu  OIEHKH

CTOHKOCTH MeTaJNIMUYeCKUX MaTepHaloB; | Bia- OLICHUTh  KOPPO3UOH- | Oopa oOopynoBaHus, MaTe- | €if BbIOOpa 00OpyJ0OBa- | KOPPO3MOHHOH  CTOMKOCTH

MeTozonorueii BeIOOpa 00OpydOBaHUS, | JIeeT | HyIO CTOWKOCTh METasl- | pHajia IS €ro M3rOTOBJCHMS, | HUS, Marepuana Uil | METAUIMYECKHX MaTepHajoB;
Tpetuii MaTepuaia I €ro M3TOTOBJIEHUS, a Tak- JMYECKUX MaTepHajoB; | a TakXke crocoba 3amiuThl | €T0 M3TOTOBJIEHHUS, HO | METOIOJIOTHElH BhIOOpa 000-
yram ke crmocoba 3amuThl 000pyIOBaHUS OT JIOTTYCKaeT omuOKu | 000pPYJIOBaHHUS OT KOPPO3UH, | JAOMYCKAeT OmMOKK | pylOBaHUS, MaTepuana Jyis

kopposuu. (OIIK-1,4,6; T1K-2,5,12,16.)

mpu BBIOOpE crocoba
3auTHl 000pYI0BaHUS
OT KOPPO3HH.

HO [OITyCKaeT OMMOKH HpHu
OLIEHKE KOPPO3UOHHON CTOH-
KOCTH METaJUIMYECKHX MaTe-
pHUanos.

Ipu OTCTanBaHUU CIIO-
coba 3ammrel 000py-
JOBaHUs OT KOPPO3UH.

€ro M3rOTOBJICHUS, a TaKxke
criocoba 3ammuThH  000pyHO-
BaHMS OT KOPPO3UH.




4, HIkajabl OLleHUBaAHUSA

(02 IbHO-PETHUHIOBASI CHCTEMA)

Bun yueOHo# padoThl, 32 KOTOPYIO CTABATCH 0aJIbI basbl
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MuHuMaabHBIA 6aJL1 10IyCKa
K 3a4eTy
Heszaureno Menee 51
3aureHo 51-100

He wmenee 51

5. TunoBbie KOHTPOJIbHbIE 32IAHUS UJIU MHBIE MATEPHUAJIbI,

He00X0oAuMBbIe /151 OLCHKU 3HAHUUA, YMEHHUd, HABBIKOB M (WJIH) ONBITA

AeSITeJIbHOCTH, XaPAKTEPU3YIIHUX 3Tanbl GOpMHUPOBAHUSA KOMIIETEH-

U IPHU U3YYEeHUH YU4eOHOM TMCHUILUIMHBI B IPOLiecce 0CBOCHUS
0o0pa3oBaTeJIbHOM NMPOrPaMMBbI

5.1. TumoBoii BapuaHT 3aJlaHUsI HA KOHTPOJIbHYIO padoTy

Bapuanr 1

1. ’Kene3o okucnsercss Ha Bozayxe npu Temmeparypax 300...400 °C. Onu-
caTh CYIIHOCTb 3aKOHA POCTAa OKCHJIHOM IJICHKU B 3TUX YCJIOBMSIX M MPUBECTH 3a-
BHUCHUMOCTb CKOPOCTH POCTa OKCHUHOM IJIEHKU OT BPEMEHH.

2. B mpouecce 3JIEKTPOXUMHUYECKOM KOPPO3HHM PABHOBECHBIA IMOTEHIUA
Metauia paBeH MuHyc 0,732 B, a paBHOBECHBIM MOTEHIHUAT OKHUCIMUTENS PABEH
Munyc 0,924 B. OOBACHUTH ¢ TOMOLIBIO KOPPO3UOHHBIX JUArPAaMM BO3MOKHOCTh
WM HEBO3MOXKHOCTH MpoIlecca KOPPO3UH MPH YKA3aHHBIX 3HAYCHMSX MOTEHIIHA-
JIOB.

3. Jleranu, U3rOTOBIIEHHBIE U3 HU3KOYTJIEPOIUCTON CTaJH, MPEeIHAa3HAUCHBI
JUTst pabOTHI B YCIIOBUSX CyXoW atMochepHoil koppos3un. BeibpaTh u onucaTts Hau-
Oonee 1eecooOpa3HpIii METOT 3aIUTHI JIeTalIel OT ATOTO BUA KOPPO3UHU.




5.2. TumnoBoii BApUAHT 3aaHusl HA MPAKTHYECKYIO PadoTy

«/3ydyeHne BJIAMSTHUS TeMIIEPATyPbl HA KMHETHKY I'a30B0i KOPPO3UHU
MeTaJJI0OB»

L. lJesb pabomul

C moMoIIpl0 TpaBUMETPUIECKOTO METOJ]a U3YUYUTh KUHETHKY Ta30BOH KOP-
po3uu (OKHCIICHUS) METAJUIOB B BO3AYIIIHON Cpejie B 3aBUCUMOCTH OT TeMIIepaTy-
pBI 1 BpEMEHU.

1. Teopemuueckoe 060cHOB8aHUE

["a30Bast KOPPO3US METAJUIOB SIBJISIETCSI OTHUM M3 BUJIOB XUMUYECKON KOPPO-
3un. KnHeTHka (CKOpOCTh) 3TOrO BHIa KOPPO3HH 3aBUCUT KaK OT BHELIHUX, TaK U
OT BHYTPEHHUX (PaKTOPOB.

B nanHoil pabore paccMOTpUM BIIMSIHME BHEUIHMX (PAKTOPOB, K KOTOPBHIM
OTHOCSITCSI TEMIIEpaTypa ra3oBOM Cpejibl, peXUM HarpeBa Mpu TEPMHUUECKON 00pa-
00TKe MM 00pabOTKE METAJUIOB JaBJIEHHUEM, COCTaB ra30BOI Cpenbl, CKOPOCTb
JBHYKEHUS Fa30BOM Cpelbl U IpYyTHeE.

Temneparypa. TemnepaTypa O4eHb CHUJIBHO BIMSET HAa KUHETUKY Ta30BOU
KOPpPO3UHU. DTO BIMSHUE MOXKET ObITh BBIPAXKEHO M3BECTHBIM ypaBHEHHEM Appe-
HUyca:

_Q
K =De RT, (1.1)
rae: K - KOHCTaHTa CKOPOCTU XMMHUYECKOM peakiuu; D - mocrosiHHas, paBHas K
npu 1/7=0; Q - sHeprus akTUBAIMM XUMHYECKON peakiuu; R - razoBas mocTosH-
Has; T - temnieparypa, K.

W3 ypaBHEeHUs cienyeT, 4TO CKOpOCTh razoBoi kopposuu (Ky) B 3aBUCHMO-

CTH OT TEMIIEPaTypbl BO3PACTAET MO SKCIOHEHUHUATLHOMY 3akoHy (puc.l.1, a). B

koopauHatax 1/T - Ig Ky, 3Ta 3aBHCHMOCTB BhIpaXkaeTcst JIoMaHow auaueH (puc. 1.1,
0).
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6) Temneparypa, °C
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2
CkopocTs oxucnenus Fe, K'y , r/(m”q)

Puc.1.1.3aBrCcAMOCTD CKOPOCTH Ta30B0M KOPPO3UH
OT TEMIICPATYPhl HA IPHMEPE OKUCIICHHA #Keje3a

OpnHako, 3aBUCUMOCTh CKOPOCTH Ta30BOM KOPPO3HH OT TEMIIEpATyphl Yallle
BCEr0 UMeeT 00Jiee CIOXKHBIN XapaKTep, TAK KaK C U3MEHEHUEM TeMIIepaTypbl MO-
T'YT U3MEHSATHCS CTPYKTYpa U CBOMCTBA KaK METaslia, TaK U MPOJYKTOB KOPPO3HUHU.
Ecau npoayKThl KOPpO3UM PBIXJIBIE, JIETKO OCBIMAKOTCS ¢ MOBEPXHOCTH METalla,
TO OHU HE 3aTPYyJHAIOT JOCTyNa K Hel ra3a (OoJblIeil 4acThI0 KUCIOPO/ia BO3AyXa)
Y HE 3aMEJUISI0T KOppo3uu. Eciu npoayKTel KOPpO3HH 3aTPYIHSIOT JOCTYI rasa K
IIOBEPXHOCTU METAIIA, TO OHU 3aMEJUISIOT KOPPO3HUIO.

CTpoeHne NMpOAYKTOB KOPPO3HM HA KeJie3e IPHU OKHUCIEeHUH (Hauboiee
pacpoCTpaHEHHOM BHJI€ Ta30BOM KOPPO3HM) COOTBETCTBYET IHAarpamMme COCTOS-
HUS Kene30 - Kuciopo (puc.1.2).

Jlo Temmiepatypsi 575 °C potyKThl KOppo3uu cocTosT u3 remarura (Fe,0s)
u marnerura (Fe;0,). Boime 575 °C o6pasyercs Boerut (FeO) u mpoayKTel Kop-
po3uu OyAyT UMETh TPH CJI0A (TI0 Mepe YIaJIeHUsI OT MOBEPXHOCTH BHYTPh METaJ-
Ja) - TeMaTUT, MarHeTUT, BIOCTUT.

JlanpHeliee MOBBIIEHUE TeMIIEpaTypbl HE MPUBOJIUT K MOSIBJICHUIO HOBBIX
dba3 B mpoayKTax KOPpO3WH, a OOpa30OBaBIIMECS TPU CIOS YBEIMYUBAIOTCS IO
TonuHe. ToluHa 00pa3yoIKXcs MPOAYKTOB KOPPO3UHU 3aBUCUT OT TEMIIEpaTy-
pPBI 1 BpEMEHHU, IIPU ATOM POCT IIJIEHKU BO BPEMEHU MOAUMHSAETCS apadoardecKo-
My WU JOTrapu(pMUYECKOMY 3aKOHY.
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CxeMa cTpOEHHs IPOAYK-
TOB KOPPO3HH Ha Xelese.

Fe304

Pe:xxuM Harpesa npu TepMHUECKOM 00pabOTKe MM npu 00paboTke MeTall-
70B aaBiicHuEM. CKOPOCTh ra30BOM KOPPO3HHM METAJUIOB YBEJIMYUBAECTCS MPU KO-
Je0aHuAX TEMIEpaTyphbl HarpeBa U 0COOEHHO CHIJIBHO MPH NIEPEMEHHOM Harpese u
OXJXKIACHUH. B Takux ciiydasx B MPOAYKTaX KOPPO3HH BO3HHUKAIOT TEPMUUECKHUE
HANpPSDKEHUsS, KOTOPBIE COMPOBOXKIAIOTCA 00pa3oBaHMEM TPEIIWH, HApUMEp, B

OKCUIHOM IJIEHKE, U €€ OTCIauBaHUEM.
CocraB razosou cpeabl. CocTaB ra3oBOM Cpelbl OKAa3bIBAET CYIIECTBEHHOE

BIIUSIHAE HA CKOPOCTh KOPPO3HUH, HO OHO CHEIU(GUYHO JIJIsi pa3HBIX METAJIOB, 3a-
BHCHUT OT TEMIIEpaTypbl U MIPUCYTCTBUS arpeCcCUBHBIX ra30oB. K 4ncily Takux ra3oB
OTHOCSITCSL KUCTIOPOJ, TIapbl BOJbI, BOJAOPOM, YIJIEKHUCIbIA a3, CEPHUCTHIE COEIU-
Henus. B armocdepe SO, odeHb CHIIBHO KOPPOAUPYET HUKENIh B MHTEPBAJIC TEM-
nepatyp 700-900°C, a Meap B 3THUX YCJIOBHSX 00Ja/aeT BHICOKOW KOPPO3MOHHOMN
CTOMKOCTBIO; XpOM yCTOMYMB MPOTUB ra30BOM KOPPO3UHU B KHUCIOPOAE, Mapax BO-

11, SO, YIIEKUCIIOM Ta3e.
Ha razoByto koppo3uto xejie3a u CTaau 0COOCHHO CUIILHO BIIUSIIOT COEIUHE-

HUSL Cepbl, Tapbl BOJIBI U KUCIOPOI.

Haubonee cunpHOE BIMSIHHE HAa KOPPO3HOHHYIO CTOMKOCTH OKa3bIBae€T CO-
BMECTHOE TMPUCYTCTBUE B aTMoc(]epe mapoB BOAbI U coeuHeHUH cepbl. CKOPOCTh
ra3oBoi KOpPpO3UHU B TaKUX Cpelax yBeiaumuuBaercs B 2-3 paza. Okuch yriepojia,

HaO60pOT, SHAYUTCJIIbHO CHHUIKACT CKOPOCTDb KOPPO3HUH CTAJIM U MOKET CBCCTU €€ K

Hy:mto (puc.1.3).
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Crnenyer OTMETUTB, YTO IIPH BBICOKOM KOHLEHTpauuu CO BO3HUKAET BEPOATHOCTh
HAYTJIEPOKUBAHUS TOBEPXHOCTHU CTAJIN.

CxopocThs ABHKeHUsI Ta30BOi cpeabl. C yBEIUYEHUEM CKOPOCTH ABUXKE-
HUS Ta30BOM Cpefibl CKOPOCTh KOPPO3HH YBEJIMUMBAETCS 10 HEKOTOPOTO MpeEena,
BBIILIE KOTOPOT'O OCTAETCs MPAKTUUECKH MOCTOSAHHOM (puc.1.4).

[IpenenbHble 3HaYEHMS] CKOPOCTU KOPPO3UH NPHU JAHHOM TeMIiepaTrype J0cC-
TUTAIOTCSl, KAaK MHOTJIa YTBEPKAAIOT, IPU MaJbIX CKOPOCTSX ra3oBoro noroxka. On-
HAKO, BOIPOC BIIMSHUS CKOPOCTH ABMKEHUS Ta30BOMl Cpellbl HA KUHETUKY KOPpPO-
3UH U3YYEH elle HEJJOCTaTOUHO.

0,24
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g i\ s
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0 4 8 12 16 Cropoctb rasa, M/c
Conepxanne CO,% Puc.1.4. BmisiHue CKOPOCTH OBH-
JKEWHA I'a30BOi Cpelbl Ha KHHETHK!
Puc.1.3. Bnusune coaepxanug CO B kopposun ctamm ¢ 0,15%C opu
arMocdepe ey Ha CKOPOCTE KOPPo- Temmeparype 1260°C (BbIIepKKa
3HMH YIICPOJUCTHIX CTAJICH NPU TeMIie- 40 Mun): 1 - napsr BOABI, 2-BO3AYX,
parype 1260°C (sbiaepxxa 40 MuH). 3-YIIEKHCTBIEH ra3.

I11. Cooeporcanue omuema

1. CymHocTh rpaBUMETpUYECKOTr0 MeTofa. PopMyia AJid ONpeAesIeHHs TIy-
OMHHOTO MOKa3aTesl KOppo3uu (0OOBICHUTH CMBICH BXOSIINX B HEE BEITUYMH).

3. decsaTubanibHas mKana KOPPO3UOHHON CTOMKOCTH METAJIJIOB.

4. Yacte nquarpammel Fe-O. Kpartkasi XxapakTepucTruka NIpoJyKTOB KOPPO3HUH
Keresa.

5. CxeMa yCTaHOBKHM JIJIsi HEMPEPHIBHOTO B3BELIMBaHUs 0Opa3iia 0e3 u3BIe-
YEHUS €ro U3 MEUU.

6. ITocTpouTh 3aBUCUMOCTh CKOPOCTH OKHCIICHHS KeJie3a OT TeMIepaTypbl
€CJIM B MPOIIECCE OKUCIIEHUS JKeJie3a Ha BO3JlyXe ObLIO 3a(PUKCUPOBAHO CIENYIO-
Iee H3MEHEHHe Macchl 0bpasia (r/m° -1): mpu 600 °C - 10, mpu 800 °C - 95, pu
1000 °C - 480, mpu 1100 °C - 820.

7. BBIBOIBL:

- O BIMSIHUU TeMIIepaTypbl HA KMHETUKY Tra30BOM KOPPO3WU METAJLIOB B
BO3/IYILLIHOM CpEJIE;

- 0 3aKOHOMEPHOCTAX POCTA OKCHIHOM IIJICHKHA BO BPEMEHH B BO3IYLIHOU
Cpelie MpU pa3IMYHbIX TEMIIEpaTypax.
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5.3. TumnoBoii TecT MPOMEKYTOUHOM aTTeCTAIMU

1. 'a3oBast KOPPO3us - ITO
a) BUJ| XUMHUYECKON KOPPO3HH;
B) BH/I 3JICKTPOXUMHUYECKON KOPPO3UH;
C) XMMHYECKasi KOPpo3Hsl B Cyxoit atMocdepe;
d) ssrekTpoxuMHUYEecKass KOPPO3HsI B Ta30BOM Cpejie;

2. BrocTur - 310
a) oKuch xkenesa Fe,0g;
B) 3aKHCh-OKHUCH kKele3a Fez0y;
¢) 3akuch xkenesa FeO;
d) MHrUOUTOP KOPPO3UU IS JKENIe3a;

3. XKapocToiKoCTh - 3T0

a) cnocoOHOCTh MeTayla CONPOTHBISITHCS KOPPO3MOHHOMY BO3JCHCTBHIO
ra30B IIPU BBICOKUX TEMIIEPATypax;

B) CIIOCOOHOCTH MaTepHasia MpH BO3JEHCTBUN BBICOKMX TEMIIEPATyp COXpa-
HSTH BBICOKHE MEXaHUYECKHE CBOWCTBA,;

C) CIIOCOOHOCTh METAJUIOB MPU BO3JIEHCTBHM BBICOKHX TEMIIEpATyp COMpPO-
TUBJIATBCS Ta30BOW KOPPO3MU M COXPAHATH MPH STOM BBICOKUE MEXAHHUYECKUE
CBOMCTBA;

d) BeIcOKas TeMmepaTypa IUIaBJICHIS METalIa;

4. OCHOBHBIE JIETUPYIOIIHNE 3JIEMEHTHI )KapOCTOMKHUX CIIAaBOB HA OCHOBE KeJe3a:
a) Ti, Co, Cu, Be;
B) Ni, Mn, S, P;
c) W, Mo, V;
d) Cr, Al, Si;

5. [TaccuBHOCTS - 3TO

a) UCII0JIb30BAHUE 3aLUTUTHON aTMOC(hEepHI;

B) KOPPO3HOHHO-CTOMKOE JIETMPOBAHUE;

¢) 00paboTKa MeTasia UHTMOUTOPaMU KOPPO3HH;

d) cocrosiHEE OTHOCHTEILHO BBICOKOW KOPPO3WOHHOW CTOMKOCTH, BBI3BaH-
HOE TOPMOKEHHEM aHOAHOW peaklMi HOHU3AIMU MEeTaIla;

6. AUTUpPOBAHHE — ITO
a) KUCIIOPOJIHAS 3allUTA;
B) CcI10C00 HAHECEHHUS CTEKJI0AMAJIEBOTO 3aIlIUTHOIO MMOKPHITHS;
C) CI0cO0 HaHECEHHMSI 3AIIUTHOIO MOKPHITUS Ha OCHOBE aTFOMHHUS;
d) coco6 HaHeceHHUs 3allIMTHOTO MOKPHITHS Ha OCHOBE KPEMHHUS;

{. AHOTHAA 3aInTa - OTO
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a) 3alHIIAEMYI0 METAJUNINYECKYI0 KOHCTPYKLMIO MTOJACOEAUHSIOT K MOJIOKU-
TEJIbHOMY IIOJIFOCY BHEUIHETO MCTOYHUKA TOKA, a BCIIOMOTaTEIbHBIM AIEKTPOI — K
OTpULIATEIIBHOMY;

B) 3alUIIAEMYyI0 METAIIMUYECKYI0 KOHCTPYKLMIO TOJCOEIUHSIOT K OTpHIla-
TEJIbHOMY ITIOJIFOCY BHEIIHEIO0 MCTOYHMKA TOKA, a BCIIOMOTATENBHBIN 2JIEKTPOX - K
IIOJIOKUTEIILHOMY;

C) 3alIUILAEMYI0 METAININYECKYI0 KOHCTPYKIUIO MOACOEIUHSIIOT K METAILTY,
UMEIOIIEMY 00JIee IIEKTPOOTPULIATENbHBIN 3JIEKTPOAHBINA TOTEHIINAT;

d) ucmonp30BaHMe 3aMUTHON aTMochepsl;

8. Ha pocT nmoTepb 0T KOppO31H OKa3bIBAIOT BIUSHHUE
a) U3HOC U CTapeHHne 000PYIOBAHMS;
B) HCMOJIb30BaHUE HE 3 (HEKTUBHBIX MaTEPHAJIOB,;
C) arpeccuBHas Cpena;
d) HapyIIeHHEe TEXHOJIIOTUH KCIUTyaTaluy;

6. MeTtoauyeckue MaTepHuaJibl, ONpeae/siionme npoueaypsbl
OLICHUBAHUSA 3HAHUI, YMEHHH, HABBIKOB M (WJIN) ONBITA JIeAITEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpPOBaHUSA KOMIIETEHIUM

6.1 WTOrOoBBIM KOHTPOJBHBIM TECT JOCTYIEH CTYAEHTY TOJBKO BO BPEMS
TECTUPOBAHMS, COTJIACHO PACHUCAHUs 3aHATUN WM B YCTAHOBIIEHHOE JIEKAaHATOM
BpEMSI.

6.2. CtyneHt uHpopMHUpyeTCsl O pe3yabTaTax TEKYIleH yCIeBaeMOCTH.

6.3 CtyaeHT nojaydaer MHPOpMAIMIO O TEKyIIEeH YCIIeBAEMOCTH, HauuCIIe-
HUM OOHYCHBIX 0aJIOB M JOMYCKE K MPOLEIype UTOTOBOTO TECTUPOBAHUS OT IMpe-
noxasareiist uiu B DMOC.

6.4. [IpousBoauTcs NAEHTU(UKALNS TUIHOCTH CTYICHTA.

6.5. CtyneHTaM, TONYIIEHHBIM K IPOMEXYTOYHOM aTTEeCTaluH, OTKPhIBACT-
Cs1l UTOTOBBIM KOHTPOJIbHBIN TECT.

6.6. TecT 3akphIBacTCs CTYACHTOM JIMYHO IO 3aBEPIICHUH TECTUPOBAHMUS
WJIYM ABTOMATHYECKU 110 UCTEUEHNH BPEMEHU TECTUPOBAHHSL.
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