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METATYPTUYECKUX TPOLECCOB. MeETOauYecKue YyKa3aHus I CaMOCTOSITEIIbHOMN
MOJITOTOBKHU K CJJaue€ KOHTPOJIBHOW pabOTHI M K3aMEHa JIJIsl CTY/IEHTOB CHEIMATIbHOCTH
6.05040201 3aounoit Qopmbl oOyuenus / Coct. M.A. Typuanun. — KpamaTtopck:
JI'MA, 2012. - 30 c.

Meroguueckne  yKazaHWsl ~IpEeAHA3HA4YE€Hbl [JJIs  CaMOCTOSITENIbHOU
MOJATOTOBKM CTyAEHTOB creruanbHocTu 6.050402013a0uHoit dopmbl 00yueHUs: K
HAIllMCAaHUIO KOHTPOJIBHOW paboThl W cjade 3adyeta no gucuuiuimHe «Teopus u
TEXHOJIOTUS METAJTyPruYeCcKOro npou3BoJcTBa", Yactp 1, «Teopus
METAJIIyprUYECKUX IPOLEeccoBy. JJaHHOE MOCOOME COAEPKUT: CTPYKTYpy U IPUMEpPHI
OMJIETOB K KOHTPOJBHOM U HK3aMEHAllMOHHOW paboTaM, IpUMepbl OTBETOB Ha OUIIETHI,
NepeveHb BOMPOCOB JJIsSI MOJATOTOBKHU K MX BBITIOJIHEHUIO, CCHUIKM HA METOAPa3pabOTKH,

B KOTOPBIX OBLIH HOI[pO6H0 OCBCHICHBI 9TH BOIIPOCHI, KPUTCPHUN OLICHKHW OTBCTOB U AP.

CocraButenb M.A. TypyaHuH, A.X.H., npod.
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BBEJAEHHUE

Meroguyeckne ykaszaHds MpPEJHA3HAYEHBI Il CaMOCTOSITEIBHON IMOATOTOBKH
CTylneHTOB creuuanbHocTd 6.05040201 3aouyHoi (QopMbl 00y4deHHS K HANMCAHUIO
KOHTPOJIbHOM paboThl M cjJade 3K3aMeHa M0 JUCHUIUIMHE «Teopus U TEXHOJOTHS
METaJUTypru4ecKoro MpoU3BOJACTBa». JlaHHOE mocoOue COAEPKUT: CTPYKTYpy U
MpUMEpPHI OMIIETOB K KOHTPOJIbHON paboTe M 3K3aMeHy, IPUMEPHI OTBETOB HA OWJIETHI,
NepedeHb BOMPOCOB JJIsSI MOJATOTOBKHU K MX BBIITOJIHEHHIO, CCHUIKM HA METOAPa3pabOTKH,
B KOTOPBIX ObUIH MOAPOOHO OCBELIEHBI 3TH BOMPOCHI, KPUTEPUH OLIEHKU OTBETOB U JP.

Lens u3ydeHust Kypca — ysICHUTh (U3HKO-XUMUUYECKUIM XapakTep MpeBpalieHui,
MIPOTEKAIOIINX B METAJUIYPIrUYECKUX CUCTEMAX U MPOLECCaX.

[IpenoiaBanye AMCHMIUIMHBI 0a3upyeTcsl HA 3HAHUSX, MOJYUYEHHBIX B IpoIlecce
ycBOEHUA KypcoB «Dusukan, « XuMus», « DU3ndeckass XuMus»» U Ip.

3amaun M3y4eHUs Kypca COCTOAT HE TOJBKO B YIIyOJEHWHU TEOPETHYECKOU
MOATOTOBKM OYyIyIIEero CcHelualucTa M0 METAUlyprud, HO U B [OJYYCHUU
MPAKTUYECKUX HABBIKOB, KOTOPbIE B TIOCIEICTBUU OYIyT UCIOJIb30BaHbl IPU U3YUECHUU
BTOPOI YaCTH IUCIUIUIMHBI — « TEXHOJIOrUs METAJUTYPTHYECKOTO TPOU3BOICTBAY.

PekomeHyeTcs cienyromuii mopsIoKk CaMOCTOSITEIbHON TPOPabOTKH TEM Kypca:

-03HAKOMUTBCSL C COJIEPKAHUEM TEMbl U METOJUYECKUMHU YKa3aHUSIMH, YTOOBI
MPEACTaBUTh 00BEM U TIOCIE0BATEIbHOCTD U3JI0KEHHS MaTepuara;

-POYECTh COOTBETCTBYIOUIUE pa3/iesibl B OCHOBHOM yUe€OHUKE;

-1l pacIIUPEHUs] MPEACTaBICHUA O paccMaTpUBAEMOM BOMpPOce OOpaTUThCS K
JOTIOJIHUTENIBHOW JTUTEPATypE.

[IpucTynas K MU3y4EHHIO Ka)XJOW HOBOM TeMbl Kypca, PEKOMEHIYETCs, Mpexe
BCET0, 03HAKOMUTBHCSI C COOTBETCTBYIOIIUM PA3IAEIOM PEKOMEHIYEMBIX METOANYECKUX
ykazaHui [1-3] U 4YeTko mpeacTaBUTh cebe 00beM TeMbl U IOCIEI0BATEIHLHOCTD
pa30Oupaembix B Hell BompocoB. [locie u3ydeHHs METOAMYECKUX YyKa3aHUW MOKHO
MEPEXONUTh K MPEABAPUTEIBHOMY O3HAKOMIIEHHIO C MAaTE€pUaJIOM IO PEKOMEH1yEMbIM

yueOHUKaMm [4, 5].



Korga sToT mepBeiii 3Tan paboOThl BHIOJHEH, CIEAYET MEPEUTH K JAETaaIbHOMY
M3YUYEHUIO MaTeprayia yueOHnka. YuraTth yueOHUK HY)KHO BIYMYHUBO, BHUMATEIbHO, HE
TOPOISICh U HE MPOIyCKas TEKCTa, CTapasch MOHATh Kaxayio ¢pasy. Ecnu mocne
THIATETLHOTO M3Y4YEHHUST TEeMbl IO YYEOHUKY C MCIOJIB30BAHHUEM METOJIUYECKUX
yKa3aHUW OCTaHYTCSl  HESCHBIE MeECTa, HY)XHO OOpaTUThCA 3a KOHCYJbTallMEH K
MPEIO/IaBaTeNIo.

UToObI JjieTye 3alOMHUTh M YCBOUTh MaTepHall, PEKOMEHIYETCS COCTaBIISITh
KPAaTKUM KOHCTIEKT MO KAKJIOMY U3YUEHHOMY pa3ielly, TaK KaKk KOHCIIEKT B COYETAHUU C
y4eOHMKOM MTOMOTAET JIYUIlle TTOJATOTOBUTHCS K KOHTPOJILHOM paboTe U SK3aMeHY.

[Tocne w3ydeHUs KaXIOW TEMbl HYXHO OTBETUTh YCTHO Ha BOIPOCHI JJIsi
CaMOIPOBEPKH, TTOMEIIECHHBIE B METOAUYECKUX yKa3zaHUsAX. OTBETHl Ha BOINPOCHI s
CaMOIIPOBEPKH - BAXKHOE CPEACTBO CAMOKOHTPOJIA. OHU MOMOTAIOT 3aKPENUTH B MaMSTH
Marepuai Kypca.

JIns  Jaydinero 3akpervieHUsT TEOPETUYECKOro MaTepuaia  pPEeKOMEHAYEeTCs
pelieHre 3adad. 3aJayd [0 OCHOBHBIM Te€MaM Kypca MU MOPUMEpPbl UX pELICHUs
npuBeaeHbl B [2]. B [3] npencraBieHbl MHOTOBApUAHTHBIE 33J]a4d U JaHbI MOSICHEHUS
10 UX PEUICHHUIO.

KontponbHas paboTra U dK3aMEH — 3aKJIIOYUTEIbHBIE ATallbl MU3Yy4YEHHUS Kypca.
3ajoroM yCHEIIHOM WX cJadM SBISETCS CUCTeMaTHdeckas paboTa Hal KypcoM H

II0JIHOC BBIITOJIHCHUEC U3JIOKCHHBIX 31C€Ch Tpe6OBaHHﬁ.



1 CTPYKTYPA BUJIETA KOHTPOJIBHOM PABOTBHI

Komuuect
Crpykrypa Omiera
BO OQJIJIOB
J.
Bonpoc wu3 Temst 1.1 «CoctaB u cBoiicTBa
50
BBICOKOTEMIIEPAaTypPHOU ra30Boil daz3b»
Bompoc u3 temnr 1.2 «O6pa3oBaHue U IHCCOIHAIUS
50
XUMUYECKUX COCTUHECHUIN
Ornenka 6usera 100

2 IPUMEP BUJIETA KOHTPOJIbBHOM PABOThI

1 BOITPOC (50 6ax10B)
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIE  CBOMCTBA  BBICOKOTEMIIEPATYPHBIX

ra3oBbIX (¢a3.

2 BOITPOC (50 6an10B)

O6H_II/IC 3dKOHOMCPHOCTH OKUCJICHUA MCTAJLJIOB.



3 IPUMEP OTBETA HA BIWUIET KOHTPOJIbHOM PABOTHI
BOITPOC 1 (50 6aa10B)

OXHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA BBICOKOTCMIICPATYPHBIX TI'a30BBIX

dbas.

Jlis oTBeTa Ha A3TOT BOIPOC HEOOXOJUMO BOCIOJB30BATHCS TEOPETUUECKUM
MaTepHuaioM, KOTOPBIHM MPEJCTaBIEH B CIEAYIOMUX padoTax:
1. Typuanun, M. A. Teopuss U TEXHOJOTHUSI METAUIYPIHUYECKOTro npousBonacta. Y.1.
Teopusi MeTalTypru4ecKkux MpoleccoB: Y4ed. moco0. K MPaKTUYECKUM 3aHITHSIM U
n3ydyeHuto gucuuiuinael / M.A. Typuanun. — Kpamaropck: JI'MA, 2008. — 80 c. —
ISBN 978-966-379-278-3.
2. Typuanun, M. A. Meroanueckoe mNocoOME K BBINOJIHEHUIO CAaMOCTOSATEIbHON
paboThl W M3YYECHHIO JUCUUIUIMHBI “Teopuss W TEXHOJNOTUS METATypru4ecKoro
MpPOU3BOACTBA” 1JI1 CTyA€HTOB crenuanbHoctd  7.090403. — UY.l. Teopus
MeTaJTyprudeckoro npousBojactsa / M.A. Typuanun, A.P. A6aynoB. — Kpamartopck:
JNI'MA, 2006. — 48 c. — ISBN 966-379-088-1.
3. Typuanun, M. A. MeTtoaudyeckoe mocoOue asisi BHIMOJIHEHUS! KOHTPOJIBHBIX paboT U
M3YUYEHUs] TUCHMIUIMHBL “Teopus M TEXHOJIOTHS METaUTyprudecKoro Mmpou3BOACTBA”
st ctyaeHToB cnenuanbHocTH 7.090403 3aouHoit gopmbl oOyuenus. Y.1. Teopus
Metaurypruyeckoro npousBojctsa / M.A. Typuanun, H.I1. Kanamnuk. — Kpamartopck:
JAI'MA, 2001. - 96 c.
4. PoikonkoB, J. K. Teopus MeTamnypruyeckux MpoueccoB: YUeOHUK aJisi BY30B /
J.N.PeoxonkoB, ILII.ApcenneB, B.B.SkoBnes, JI.A. [Ipouun, M.I'. KpameHnHHUKOB,
H.H. JIpo3nos. — M.: Metamnyprus, 1989. — 392 c.
5. bopuankuii, U. U. Teopus mertamrypruueckux npoueccoB / M.M. bopnankuii. —

Kues; Jlonenk: Brla mkosna, 1978. — 287 c.

Omeem.
JIs1 OLIEHKH OKHUCIUTEIBHBIX CBOWCTB ra30BOM (ha3bl HUCMOJIB3YETCS BEIMYMHA

KHUCJIIOPOJAHOTO IIOTCHIHAJIA ra3oBou (1)33]'::1. 3HaueHHne KHUCJIOPOAHOT'O IIOTCHIIMAJIa
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ONpeeAeTCs NaplualbHbIM JIaBICHUEM KHUCIOpOAa U TeMmneparypoil. KucmopoaHsliii
MOTEHIIMAJ Ta30BOM (pa3bl paBEH XMMHUUYECKOMY MOTEHIMANTY KUCIOpOaa B TaHHOH (aze
IIPU UCHOJIb30BAHUM B KAYECTBE CTAHJAPTHOIO COCTOSIHHS C JIaBICHUEM KHCIOPOJa

Py =10°TIa=1 atm.:
2

HO = H.Oz _Hooz = RTlnP02 5

rae  Wp, — XUMUYCCKUH MOTCHIHAN KHCIOPOJa B Ta30Boii (ase;

“62 — XUMHYECCKHUM MMOTCHIIUAJ KUCJIOPOJda B CTAHAAPTHOM COCTOSHHUH,

I1p — KHUCIOPOAHBIN MOTEHITHAT Ta30BOM (ha3sbl.

[Ipy moOCTOAHHOW TeMIlEpaType 3HAUYE€HUE KHUCIOPOIHOTO IMOTEHIMAla Ta30BOU
(a3pl TeM BBIIIE, YEM BBIIIC MAPIHAIBHOE JTAaBICHUE KUCIOPOJa B HEM, YTO MO3BOJISIET
HCIIOJIb30BaTh €r0 B KaUue€CTBE MEPhl OKUCIUTEILHONW CIIOCOOHOCTH ra3oBoi (a3bl. Uem
BBIIIIE 3HAYEHHE KHUCIIOPOJHOIO MOTEHIIMAIa, TEM BBIIIE OKHCIUTENIbHAS CIOCOOHOCTH
ra3oBOM CMECH.

[TapripanbHOE AaBICHUE MOJICKYJISIPHOT'O KHCJIOPOIa MOXKET ObITh PACCUUTAHO W3

O6H_ICFO HaBJICHUS CMCCHU U COCTaBa CMCCH 110 YPABHCHHUIO

_ F o0 (Coz)
02 — ’
100
oTpaKaromieMy CyTb 3dKOHa I[aJIBTOHa, rac C02 — o0BeMHas IMPOLCHTHAA

KOHLIEHTPAILUS KUCJIOPOJa B Ta30BOM CMECH.

N3 Beipakenus mist Ilp ciaegyer, 4To KUCIOPOAHBINA MOTEHIMAI Ta30BOM (hasbl
3aBUCUT OT TeMIEpaTyphl JUHEHHO. J[JIsl pa3nuyHbIX JABJICHUNA KUCIOpOJa B ra3oBOM
(daze mosryyaeTcs CEMEHCTBO MPSMBIX, OEpyIIUX Hayajao B TOYKE, COOTBETCTBYIOIICH
sHaueHusM [lp =0 [x/mMons u T=0 K. Jlnsg gaBneHuii kuciopoja B ra3oBoi ¢ase,
MeHpmux, 4eM 10° I[Ta, KHCIOPOAHBIE MOTCHIMANBl pPACIONAralOTCs B O0ONACTH

OTPUIIATEIIbHBIX 3HAUYCHUM.



B atmocdepax meTamuryprudeckux arperaToB 0ObIYHO MPUCYTCTBYIOT HECKOJIBKO
ra3000pa3HbIX BEIIECTB, CIOCOOHBIX pearupoBaTh C KUCIOPOJOM C 00Opa30BaHUEM IpU
ATOM HECKOJBKUX MPOIYKTOB. Takoe CII0)KHOE PaBHOBECHE JOCTUTaeTCs JIUIIb IMPHU
OJIHOBPEMEHHOM JOCTH)KCHUHU BCEX BO3MOXHBIX B CUCTEME YACTHBIX PaBHOBECHIA.

JInst CJIOXKHBIX Ta30BBIX (a3 B COCTOSHUU PABHOBECHUS] XapaKTEPHO YCIOBHUE
OOLIHOCTH PABHOBECHOIO MapIUaIbHOTO JaBICHUS MOJIEKYJISPHOTO KHUCIopoAa |
KHCJIOPOJHOTO TIOTEHITMAJA JJIsl YaCTHBIX PABHOBECHH, B KOTOPBIX YYaCTBYET KHCIOPOI.
CnenoBarenbHo, Takas artMocdepa OyIeT HMETh OINpEETICHHBIA KHCIOPOIHBIHI
MOTEHIIMAN, OOYCIOBJICHHBIM JIOOBIM W3 YaCTHBIX pPaBHOBECHHM, BKIIIOYAOIINX

ra3000pa3HbIi MOJICKYJISIPHBIA KUCTOPO/I:

HO(H2—02 ~H,0) ~ HO(CO—Oz—Coz) -

= HO(802 -0,-503) = HO(CHO)KH&H aTMoc(epa )

Kucnopoansiii motenuuan ganHoi razooit gazsr CO-CO,—H,—H,0-SO,—SO;—
O, MoOxkeT OBbITh BBIUKCIIEH MO JAaHHBIM JI000r0 U3 3TUX paBHOBecuil. Hampumep, s
razoBoi cMmecu CO—CO, KUCTOpOAHBII NOTEHIMAI CBSI3aH C TEMIIEPATYPO U COCTAaBOM

3aBUCHUMOCTBIO B A

_ o PC02
HO(CO/COZ) =AG + 2RTIn| —=

PCO

b

e AG’ — CcTaHIapTHOE U3MEHEHHE CBOOOIHON SHEPIUH VIS PEAKLIVH :

2CO+ 0,=2CO0a,.

AHanoru4yHeIi BUJI HMMCCT BBIPAKCHHC IJIAA KUCJIIOPOAHOTO IIOTCHIIHMAIa CMCCHU

HQ—HQO .



° PH O
Mo, /n,0 = AG” + 2Rﬂn[PH2j, (1.15)
2

rne AG® — cTaHJapTHOE U3MEHEHHE CBOOOMHOM SHEPIUU AJIS PEaKIMU TOPEHHUS

BOJOpoaa.

BOITPOC 2 (50 6a10B)

O6H_II/IC 3dKOHOMCPHOCTH OKUCJICHUA MCTAJLJIOB.

Jlist oTBeTa Ha A3TOT BOIPOC HEOOXOJUMO BOCIOJIB30BATHCS TEOPETUUECKUM
MaTepHuaioM, KOTOPBIH MpEeCTaBIEH B CIEAYIOMUX padoTax:
1. Typuanun, M. A. Teopuss U TEXHOJOTHUS METALUIypPrHUecKoro npousponacrsa. Y.1.
Teopusi MeTalTypru4eckux MpoleccoB: Y4ed. moco0. K MPaKTUYECKUM 3aHITHSIM U
n3ydyeHuto gucuuiuinael / M.A. Typuanun. — Kpamaropck: JI'MA, 2008. — 80 c. —
ISBN 978-966-379-278-3.
2. Typuanun, M. A. Meroandeckoe mnocoOue K BBIMOTHEHUIO CaMOCTOATEIbHON
paboThl W M3YYECHHIO JUCUUIUIMHBI “Teopuss U TEXHOJNOTUS METATypru4ecKoro
MpPOU3BOACTBA” JJd CTyA€HTOB crnenuanbHoctd  7.090403. — UY.l. Teopus
MeTaJTyprudeckoro npousBojactsa / M.A. Typuanun, A.P. A6aynoB. — Kpamaropck:
JNI'MA, 2006. — 48 c. — ISBN 966-379-088-1.
3. Typuanun, M. A. MeTtoaudyeckoe mocoOue asisi BHIMOJIHEHUS! KOHTPOJIBHBIX paboT U
U3YYeHUS] NUCUMIUTMHBI “Teopuss U TEXHOJOTHs METaUTypruyecKoro Mpou3BOJACTBA”
st cryaeHToB cnenuanbHoctu 7.090403 3aounoii Gopmbl oOyuenus. Y.1. Teopus
Metautypruyeckoro npousBojctsa / M.A. Typuanun, H.I1. Kanamnuk. — Kpamartopck:
JAI'MA, 2001. - 96 c.
4. PoikonkoB, J. K. Teopus MeTaqnypruyeckux MpoueccoB: YUeOHUK AJisi BY30B /
J.N.PeoxonkoB, ILIL.ApcenneB, B.B.SkoBnes, JI.A. [Ipounn, M.I'. KpameHMHHUKOB,
H.H. JIpo3nos. — M.: Metamnyprus, 1989. — 392 c.
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5. bopuankuii, U. U. Teopus Mertamrypruueckux npoueccoB / .M. bopnankuii. —

Kues; Jlonenk: Boima mkosna, 1978. — 287 c.

Omeem.

XuUMHUYeCcKasi MPOYHOCTh OKCHUJOB W WX TEPMOJUHAMHUYECKAs CTaOMIHHOCTH
MOT'YT OBITh OILICHEHBI IO 3HAYCHUIO PABHOBECHOT'O JABJICHUSI KHCJIOpPOJa B CUCTEME
METaJlJT — OKCHJ MeTajula JJid peakiuu oO0pa30oBaHMsI OKCHJA METalljla U3 MeTaia |

KucJjiopoaa:

2 Me + O, =2 MeO.

B CiIydac, Koraa MCTAJJI M OKCHI HC 06p33y10T pacTBOPOB, KOHCTAHTA

PaBHOBCCHA MOXKCET OBITH MNpCaAcCTaBJICHA KaK

1
KP == —P 5
%)
rac P — PAaBHOBCCHOC HOABJICHUC KHCIO0POAda HaAd OKCHUAOM, HA3bBIBACMOC
02 2

YIPYTroCThIO TUCCOLMALIUN OKCHUJIA.
Ora BeJIMYMHA MOXKET CIYXUTh KOJUYECTBEHHON XapaKTepHUCTUKOU

MPOYHOCTH JaHHOTO okcuaa. Eciau gaktuueckoe AaBieHHe KUCIOPOJa B Ta3oBoi (asze

P02 IMPCBLIIIACT PABHOBCCHOC MHABJICHHUC KHUCJIOPOOA P02 , CO3Ar0TCA YCIIOBHA OJIA

okucieHus Metamna. Ecin pasnenne £, < Fy , METaml HE OKHCISIETCS, U MOXCT

MPOUCXOOUTH AUCCOIHAIINA OKCHUA.
EH_IC OI[HOI71 XapaKTepHCTHKOﬁ TCPMOINHAMUICCKUX CBOICTB OKCHAa SABJISICTCA

BCIIMYMHA Cro KHUCJIOPOAHOTO IIOTCHIHAJIA IT O(MeO)> paBHasA  KHUCIIOPOJHOMY

MMoTCHOUAIIy ra3oBoOu (1)3351, HaXOI[HHICI\/JICSI B PaBHOBCCUHU C OKCHUIOM H MCTAJIJIOM:

11



Homeo) = Hora) =RTINFy, .

B HpOCT@fIHJCM ClIydac, Koraa MCETaJlI M €Tr0 OKCHUI HAXOIATCA B CHUCTECMC B BHUIC
YUCTHBIX (1)33, KHCJIOpOI[H]’:Iﬁ IIOTCHIOHAJI OKCHIAa MCTaJlZla MOXCT OBITh IMPUPABHCH K

cTangapTHou sHepruu ['n66ca ero oOGpazoBaHus:

HO(MCO) = AG°.

[TocnenHee 0OCTOSATENBCTBO IO3BOJISET CPABHUTH 3TH JBa MapaMeTpa MEXAY
co00i M MOJIYyYUTh ypaBHEHHUE JUIsl pacyeTa YNPYrocTH JUCCOLMALMU OKCUAA 4Yepes
CTaHIApTHYIO Termnoty AH° 1 U3MEHEHUE CTaHAapTHOM 3HTponuu AS° B X0A€ peakluu

O6paSOBaHI/ISI OKCHAAa:

iy, - M A"

TepmonuHamuueckoe — yclIOBUE  OKHMCIEHUs ~ MeTajyla  ra3oBoil  (¢a3oi
OIIPENEISAIOTCS COOTHOLIEHUEM KHUCIOPOJIHBIX MOTEHLMAJIOB ra3oBoi (a3bl U OKCUAA

MceTalija:
Horey > Ho(me 0 )

3HaueHHne KHUCJIIOPOAHOT'O IMOTCHIOHMAJNIA OKCHIAa BaXXHO IIpHU BBI60pe TakK
Ha3bIBACMbIX 3alllUTHBIX aTMOC(i)Cp, B KOTOpPBIX MOKHO HArpeBatb MCTAJJ, HC
nmoaseprasa €ro OKMCJICHUIO.

B ciaydac O6pa3OBaHI/ISI pacTBOpPOB B CHCTEMC MCTAJI — OKCHA MCETaJIa
HU3MCHAIOTCA XAPAKTCPUCTHKHU IIPOYHOCTHU OKCHIA. HpI/I IIOHMKXCHUHN AaKTHBHOCTH
OKCHOa (HOHI/I)KCHI/IC €0 KOHICHTpalun B paCTBope) BCIIMUMHA PAaBHOBCCHOI'O

MMapnuajbHOTrO  OAaBJCHUA  KHCJIOpOoda  YMCHBIIACTCA, T.€. TCPMOAMHAMHUYCCKAA
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INpOYHOCTb OKCHAA  YBCINYUBACTCA. PaCTBOpeHI/Ie MeTaia (HOHI/I)KCHI/IC cro

AKTUBHOCTH B paCTBOpC) YBCIIMUHUBACT 3HAYCHHUC P02 , T.C. IIPUBOJAUT K ITOHUKCHUIO

TepMOIIHHaMI/I‘IeCKOﬁ IMPpOYHOCTH OKCHOA.
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4 BOITPOCHI K KOHTPOJILHOU PABOTE

1. OkucnuTenbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BBICOKOTEMIEPATYPHBIX Ta30BBIX
dbas.

Peakuus ropeHnss MOHOOKCHIA YIepoa.

Peakuus ropenust Bogopoa.

Peaknms BogsgHoOro rasa.

MexaHu3M B3aUMOJCUCTBUS PEAr€HTOB C OKUCIUTEIIEM B Ta30BbIX CMECHX.
MexaHu3M peakuil TOPEHUSI MOHOOKCHA YIJIEPOAA U BOLOPOAA.

Jluccounanusi MOJIEKYJI HA aTOMbI U PaJAKAJIbI.

DU3NKO-XMMUYECKUE CBOMCTBA YIJIepo/Ia.

o X 2 ok WD

Peakiiuu HEMOIHOTO U MOJHOTO TOPEHUSI yTIepoa.

10.Peakiiuu B3auMOeHCTBHS yTiepo/ia ¢ BOSIHBIM TTapPOM.

11.Peakiust B3auMOJEHCTBUS yIiiepoaa C JUOKCUIOM YIiIepo/a.

12.Kunetnueckuii u 1u(py3MOHHBINA PEKUMBI TETEPOTCHHON PEaKIUu.

13.MexaHu3M B3anMOJICHUCTBUS YTIiIepo/ia ¢ Ta3000pa3HbIMU OKUCIUTEISIMU.

14.MexaHu3M ¥ KMHETHUKA pacnaja MOHOOKCH/IA YIJIepoia.

15. TepmouHaMUYeCKU ~ aHalW3 MPOIECCOB 00pa3oBaHUS W JUCCOIMAIIUU
COCIMHEHU B T€TePOTCHHBIX CUCTEMAaX.

16.I"a3000pa3Has quccoruanus.

17.KonaeHncaTHas QuccoIAanusl.

18.Biusinne oOpa3oBaHusi paCTBOPOB HA YIPYTOCTh JUCCOIAAIINH.

19. TepmoauHamMudeckue yciaoBUsi 0Opa3oBaHUs U pOCTa HOBOM (ha3bl.

20.06pa3oBaHue U POCT 3apOJbIIICii HOBOU (ha3bl.

21.KuneTn4eckre 0COOEHHOCTH MPOIIECCOB JUCCOIUAIIHH.

22.Peakius pasyioxKeHUs KapOoHaTa KalbIUsl.

23.MexaHu3M peakiuy pa3ioKeHUsl KapOoHaTa KaJIbIIHSI.

24.00611ue 3aKOHOMEPHOCTH OKUCJICHUS METAJIOB.

25.CDaKTOpBI, BJIMAOIINEC HA TCPMOIAUHAMUYCCKYHO CTaOMIILHOCTD OKCHIOOB.
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26.TepmonnHaMUYecKe 3aKOHOMEPHOCTU OOpa30BaHMsI U JUCCOIMAIIMM OKCHUJOB
Keesa.

27.J]lnarpaMma COCTOSIHUSI CUCTEMBI ‘“KEJIE30-KUCIOpOL .

28.M30TepMBbl yIpYrocTH AUCCOLMALNNA OKCUAO0B KENE3a.

29.KuHeTnueckre 3aKOHOMEPHOCTH OKHCIIEHUSI METAJIIIOB.

30.Iuddy3ronHBIC POIIECCH B TBEPIBIX TENIAX.

31.Mexanusm okucnenus xxenesa. Onbit [dpeins.

32.CTtpyKTypa OKaJVHBI.
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5 KPUTEPAM OLIEHKH BUJIETA KOHTPOJBHOM PABOTHI

Ne KomanuecTBo
Crpykrypa omiera
I1./11. OaIoB

1 |Bompoc u3 Ttemer 1.1 «CoctaB u cBOICTBa

BBICOKOTEMIIEPAaTypPHO ra30Boil azb» >0

2 |Bompoc wu3 Tempr 1.2 «OOpa3zoBaHue u 50
JTUCCOLMALIMS XUMUYECKUX COeTUHEHHI»

Onenka Ousera 100

* oneHku «A» (90-100 GamioB, «OTIMYHO») 3a OWJIET 3aCiIyUBAET CTYJIEHT,
KOTOpPBIA B TIOJHOM OOBEME OTBETHWJI Ha BCE BOIMPOCH Owiera, JOTUYHO W
MOCTIEIOBATEIbHO WX OOOCHOBAJ, COMPOBOXAAs HMX HEOOXOAMMBIMU (opmyramu,
ypaBHEHUSIMU XUMHUYECKUX PEAKIHHA U T.J., @ TAKKE MPOJEMOHCTPUPOBAI MOHUMaHHUE
CBSI3M pacCMaTPUBAEMBIX BOIIPOCOB C OCHOBHBIMU IMOJIOKECHUSMH Kypca U C peaTbHBIMU

nponeccaMu, UMCIOIMMUMHA MCCTO B MCTAJUTYPIrHYCCKUX CUCTCMAX,

* onenku «B» (81-89 6GamnoB, «xopoimio») 3a OWIET 3aciy>KMBaeT CTYJIEHT,
KOTOPBIY MIPABHIIBHO M B TIOJTHOM 00beMe ¢ MUHIUMAJIbHBIMH OITMOKaMH OTBETHII Ha BCE
BOINPOCHI Omiera, JIOTHYHO M TIOCJIEJOBATEIbHO HMX OOOCHOBAN, COMPOBOXKIAS HX
HEOOXOANMBIMU (DOpMyTaMH, YpaBHEHHSIMH XUMHUYECKUX pEaKIMid U T.J., a TaKKe
MPOACMOHCTPUPOBAJl TTOHMMAHHUE CBS3U PAcCCMaTPUBAEMBIX BOIPOCOB C OCHOBHBIMH
MOJIOKEHUSIMH  Kypca W C pEalbHBIMH TIPOIECCAMH, HUMEIONIMMH MECTO B

MCTAJTYPIrHYCCKUX CUCTEMAX,

* oneHku «C» (75-80 0GamioB, «XOpoIio») 3a OWJIET 3acilyXHUBaeT CTYICHT,
KOTOPBI B OCHOBHOM TIPABIJIBHO U B JIOCTATOYHOM JIJII YCBOCHHSI 00hEME OTBETHJI HA
BCE BOIPOCHI OmIIeTa, Aajl M 000CHOBaHWE, COMPOBOINI HEOOXOAUMBIMU (pOpMyTIamu,
YPAaBHCHHSMU XUMUYCCKUX PEaKIWid M T.A., JOIMYCTUB NPH 3TOM, HE3HAYHTEIIbHBIC

OH_II/I6KI/I, a TaKXKC IMMPOACMOHCTPHUPOBAII TIOHUMAHUC CBA3U PACCMATPHUBACMBIX BOIIPOCOB
16



C OCHOBHBIMH ITOJIOKCHUAMMU KypCa U C pCaJIbHBIMHU IMpOoHCcCCaMi, UMCHOIINUMU MCCTO B

MCTAJTYPIrHYCCKUX CUCTEMAX,

* oueHku «Dy» (65-74 Oanna, «yAOBIETBOPUTEIBHO») 3a OWJIET 3aCily>KMBAET
CTYJIEHT, KOTOpPbIii B OCHOBHOM MpPaBUJIBHO M B JOCTaTOYHOM OO0BEME OTBETHJI Ha
BONIPOCHI OWjieTa, HO MPU 3TOM HE B IOJHOW MEpe M HE BCerja IMOcCie0BaTeNIbHO
COMPOBOIUI HEOOXOIUMBIMU (HOPMYJIaMHU, YPABHEHUSIMU XUMHUYECKUX PEAKIUI U T.1.,
a TaKk)Ke He BCErjga AEMOHCTPUPOBAJ MMOHMMAHUE CBSI3H PACCMATPHUBAEMBIX BOIPOCOB C

OCHOBHBIMU ITIOJIOKCHUSAMHU KypCa,

* oueHku «E» (55-64 Gamna, «ynOBIETBOPUTENIbHO») 3a OWJIET 3acCiay>KUBAaeT
CTYJICHT, KOTOPbIA B MUHUMAJIBHO JIOMYCTUMOM O0OBEME OTBETHJI Ha BOMPOCHI OMiIETAa,
HO TMpU DTOM HE B IMOJHOW Mepe W HE BCerjaa IMOCIeJA0BaTeIbHO U JIOTMYHO

APryMCHTHUPOBAJ CBOU OTBCTHI;

* oueHku «FX» (30-54 Ganna, «HEyIOBIETBOPUTEIBHO») 32 OUJIET 3aCTy>KUBAET
CTYJICHT, KOTOPBIM MPU OTBETE HA BOMPOCHI OmiieTa JOMYCTUJ OIIUOKU M HCIIBITHIBAI
3aTpyJHEHUsT ¢ OOOCHOBaHWEM OTBETOB, a TaK)Ke UCIBIThIBAT 3aTPyJHCHUS B
MMOHUMAHHUM CBS3U PACcCMATPUBAEMBIX BOIPOCOB C OCHOBHBIMU IOJIOKEHUSIMH Kypca U

HpO6JICMaMI/I MCTAJLUTYPTrHYCCKOI'O IIPOU3BOJICTBA,

* oueHku «F» (1-29 0amioB, «HEyIOBIETBOPUTEIHHO») 3a OWJIET 3aCIyKUBAEeT
CTYJICHT, KOTOPBIM MpPH OTBETE Ha BOIPOCHI OuWjeTa MOMYCTUJ MPUHITUITHATIBHbBIC
OmMMUOKU U TPOJEMOHCTPHUPOBAT HETIOHMMAHUE CBSA3U PAaCCMATPUBAEMBIX BOIIPOCOB C

OCHOBHBIMHU ITOJIOKCHUAMU KypCa U HpO6HCMaMI/I MCTAJLTYPIrHYCCKOI'O IIPpOU3BOJACTBA.
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6 CTPYKTYPA BIIETA SK3AMEHAIIMOHHOM PABOTBI

Ne Konnuectso
CrtpykTypa sK3aMeHaIMOHHOTo OuseTa

n/m 0ayioB
Bompoc wu3 Tembl 1.3 «TeopeTuueckne OCHOBBI

1 50
BOCCTAHOBUTENBHBIX IIPOLIECCOBY
Bompoc w3 Ttembl 1.4 «CrtpoeHus u CBOMCTBa
METAJUTYPrUYeCKUX pacIuiaBoB» Win Bompoc u3 Temsl

2 50

1.5 «OcHOBBI B3aMMOJCHCTBUS  METAIINYCCKOM,

OKCHJTHOM U Ta30BOH (a3

7 IPUMEP BAJIETA 3K3AMEHAIIMOHHOM PABOTHI

BOITPOC 1 (50 6aa10B)

TepMOJII/IHaMI/ILIeCKI/Ie OCHOBBI BOCCTAaHOBJICHU A

BOCCTAHOBHUTCIICM.

BOITPOC 2 (50 6a10B)

PaCHpCIICJIeHI/IC KHUCJIOpOda MCXKAY MCTAJIJIOM U IIJIaKOM.

ra3zo000pa3HbIM
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8 IPUMEP OTBETA HA BIJIET DK3AMEHAIIMOHHOM PABOTHI

BOITPOC 1 (50 6aa10B)
TepmonnHamuyeckue OCHOBBI BOCCTaHOBIICHUS ra3zo000pa3HbIM

BOCCTAHOBHUTCIICM.

Jlist oTBeTa Ha A3TOT BOIPOC HEOOXOJUMO BOCIOJB30BATHCS TEOPETUUYECKUM
MaTepHuaioM, KOTOPBIHM MpeJCTaBIEH B CIEAYIOMUX padoTax:
1. Typuanun, M. A. Teopuss U TEXHOJOTHS METALUIyprHuecKoro npousponacrsa. Y.1.
Teopusi MeTalTypru4ecKkux MpoleccoB: Y4ed. moco0. K MPaKTUYECKUM 3aHITHAM U
n3ydyeHuto gucuuiuinael / M.A. Typuanun. — Kpamaropck: JI'MA, 2008. — 80 c. —
ISBN 978-966-379-278-3.
2. Typuanun, M. A. Meroandeckoe mnocoOue K BBIMOTHEHUIO CaMOCTOATEIbHON
paboThl W M3YYECHHIO JUCUUIUIMHBI “Teopuss U TEXHOJOTUS METATypru4ecKoro
MpPOU3BOACTBA” 1JI1 CTyAeHTOB crenuanbHoctd  7.090403. — UY.l. Teopus
MeTaJTyprudeckoro npousBojactsa / M.A. Typuanun, A.P. A6aynoB. — Kpamartopck:
JNI'MA, 2006. — 48 c. — ISBN 966-379-088-1.
3. Typuanun, M. A. MeTtoaunyeckoe mocoOue ajisi BHIMOJTHEHUS! KOHTPOJIBHBIX paboT U
M3YUYEHUs] TUCUMIUIMHBL “Teopus M TEXHOJIOTHS METAUTyprudecKoro Mpou3BOACTBA”
st ctyaeHToB cnenuanbHocTH 7.090403 3aouHoit Gopmbl oOyuenus. Y.1. Teopus
Metautypruyeckoro npousBojctsa / M.A. Typuanun, H.I1. Kanamnuk. — Kpamartopck:
JAI'MA, 2001. - 96 c.
4. PoikonkoB, JI. K. Teopus MeTaqypruyeckux MpoueccoB: YUeOHUK AJisi BY30B /
J.N.PeoxonkoB, ILII.ApcenneB, B.B.SkoBnes, JI.A. [Ipounn, M.I'. KpameHnHHUKOB,
H.H. JIpo3nos. — M.: Metamnyprus, 1989. — 392 c.
5. bopuankuii, U. U. Teopus Meramrypruueckux npoueccoB / .M. bopnankuii. —

Kues; Jlonenk: Bria mkosna, 1978. — 287 c.
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Omeem
TepmonuHamMuyeckue YCIOBUS BOCCTAaHOBJICHHUS OKCHJIOB Ta3000pa3HBIMU
BOCCTAHOBUTEISIMU  ONPEIESSAIOTCS  COOTHOIICHUEM KHUCIOPOJIHBIX  IMOTEHIIUAJIOB

raSOBOﬁ (1)33]31 1 OKCHUAa METaJljia.
Hor.ao) < Ho(Meg0y)-

3a cuer CTPCMIJICHUA K BBIPABHUBAHWIO IMOTCHIUAJIOB KHUCJIOPOA IICPCXOAUT U3
OKCHUJTHOM (1)33BI B T'a30BYIO (1)33}’. Peakiiuss BoccTaHOBICHHUS OKCHJAAa METalJIa MOXKET

OBITH 3aICaHa B O6I_HCM BHUC CIICAYIOIIUM 06p8.30MI
Mexoy (T) +V B(r) =X MC(T) +V BO(F).

B cnydae ecnu okcun W MeTayul MPEACTaBIAIOT coOOW 4YuCThie (asbl, HX
AKTUBHOCTH MOTYT OBITh NPHUHSATHI PaBHBIMH E€JIUHMIIC, U KOHCTAHTAa PaBHOBECHS

MNpUMET BU

Y
K _Pgo

Pe.1s) T oY
B

KI/ICJIOpOI[HBII/I IIOTCHII A HO(MeXOY) B 3TOM C(CJIyda€ MOXHO OICHHUTH II0

BBIPAKCHHIO:
— (o]
HO(MCxOy) - AG >
rie AG° — cranpaptHas sHeprusi ['mbG6ca peakuum oOpazoBaHus okcuja. B
peallbHBIX TIPOIlECCaX BOCCTAHOBIIGHHS YYaCTBYIOT HE UYHCTBIE OKCHIBI, a
METaJIJIM4ecKkass M OKcHIHas (a3pl yacTo 00pa3yroT pacTBOphL. [lmsi Takux cucTeM

HCO6XOIII/IMO IIOJIB30BaThCA O606I.H€HH]':>IM YPaBHCHHUEM JId KUCJIOPOAHOTO IMMOTCHIMAId
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OKCHIOB MCTAJIOB, IMPHUHHUMAIOIIUM BO BHHUMAHHC TCPMOAMHAMHUYCCKUC AKTHUBHOCTHU

KOMIIOHEHTOB a; .
HO(MCXOY) = AGMCXOY + nRTlnaMeXOY — mRTlnaMe ,

rje crexuoMerpuyeckrue Kodh@uimenTsl m U n paBHbl m = 2X/Y un=2/Y.

B kauecTBe razoo0Opa3HbIX BOCCTAaHOBHUTENEH HanOoyiee MIMPOKO HCHOIB3YIOTCS
BOJIOPOJl U MOHOOKCHU] yraepoaa. Kucmopoauslit morenuuan ra3oBeix cmeceit H, — H,O
u CO — CO, 3aBUCHT OT COCTaBa ITUX CMECEM, TEMIIEPaTyPHhI.

BoccraHoBieHrMe OKCHJIOB  METAUIOB, HMMEIOUIMX HECKOJbKO  CTemneHel
OKHUCJICHMs, TIPOMCXOJIUT TMocienoBareiabHo. Hampumep, BoccTaHOBIEHHE OKCHUIOB
KeJe3a BOJAOPOJAOM MpH Temiieparypax Bbimie 843 K mpoucxoaut B COOTBETCTBUM C

peaKIUsIMH:
3 Fe,0O3 + H, =2 FesO4 + H)O
Fe;O4+ H, =3 FeO + H)O ;
FeO + H, = Fe + H,O.

IIpu Temnepatypax Huxke 843 K, koraa BIOCTUT CTAaHOBUTCS TEPMOJIMHAMUYECKHU

HEYCTOMYMBBIM, BoccTaHOBIIeHHe Fe;O04 mpoucxoauT a0 xenesa:

1
Z FC3O4 + H2 = %FCO + HQO

BOITPOC 2 (50 6a10B)

PacnpeneneHI/Ie KHUCJIOpOda MCKAY MCTAJIJIOM U IIJIaKOM.
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Jlis oTBeTa Ha A3TOT BOIPOC HEOOXOJUMO BOCIOJIB30BATHCS TEOPETUUECKUM
MaTepHuaioM, KOTOPBIN MpEJCTaBIEH B CIEAYIOMUX padoTax:
1. Typuanun, M. A. Teopuss U TEXHOJOTHUS METALUIypPrHUecKoro npousponacrsa. Y.1.
Teopusi MeTalTypru4ecKkux MpoieccoB: Y4ed. moco0. K MPaKTUYECKUM 3aHITHSIM U
nzydyeHuto gucuuiuinael / M.A. Typuanun. — Kpamaropck: JI'MA, 2008. — 80 c. —
ISBN 978-966-379-278-3.
2. Typuanun, M. A. Meroandeckoe mnocoOue K BBIMOTHEHUIO CaMOCTOATEIbHON
paboThl W M3YYECHHUIO JUCHUIUIMHBI “Teopuss M TEXHONOTUs METaUTypruyecKoro
MPOU3BOACTBA” JJI1 CTyAeHTOB crnenuanbHoctd 7.090403. — UY.l. Teopus
MeTaJTyprudeckoro npousBojactsa / M.A. Typuanun, A.P. A6aynoB. — Kpamartopck:
JNI'MA, 2006. — 48 c. — ISBN 966-379-088-1.
3. Typuanun, M. A. MeTtoaundyeckoe mocoOue ajisi BHIMOJTHEHUS! KOHTPOJIBHBIX paboT U
M3YUYEHUs] TUCHMIUIMHBL “Teopus M TEXHOJIOTHS METAUTypru4ecKoro Mpou3BOACTBA”
st ctyaeHToB cnenuanbHocTH 7.090403 3aouHoit Gopmbl oOyuenus. Y.1. Teopus
Metautypruyeckoro npousBojctsa / M.A. Typuanun, H.I1. Kanamnuk. — Kpamartopck:
JAI'MA, 2001. - 96 c.
4. PoikonkoB, JI. K. Teopus MeTamypruyeckux MpoueccoB: YUeOHUK AJisi BY30B /
J.UN.Peoxonkos, ILIL.ApcenneB, B.B.SkoBnes, JI.A. [Ipounn, M.I'. KpameHuHHUKOB,
H.H. JIpo3nos. — M.: Metamnyprus, 1989. — 392 c.
5. bopuankuii, U. U. Teopus Meramrypruueckux npoueccoB / M.W. bopnankwuii. —

Kues; Jlonenk: Boima mkosna, 1978. — 287 c.

Omeem

B COBPCMCHHBIX MCTAJUITYPTUYICCKUX IMMPOHCCCAX BAJKHYIO POJIb UT'PAIOT ITPOLICCCHI
OKHCJIIUTCIBHOI'O pa(I)I/IHI/IpOBaHI/ISI. I[J'IH HUX YCICHOIHOI'O IIPOTCKAHMA HCO6XOI[I/IMO
00eCIIeYnTh HCO6XOHHMBIﬁ YPOBCHb KOHILCHTPAIMHU KHCIOPOJa B MeTaINYeCKOMN
BaHHC. Hpouecc nepexoaa KuUCJIOpOoda M3 IlJIaka B MCTAJZI MOXHO IIPCACTABUTH

YPAaBHCHHUECM PCAKIIUU
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(FeO) = [Fe] + [O].

PaCCManI/IBaSI PaBHOBECHC I[B,HHOIZ peakiunun, TCPMOANHAMHUYICCKYIO daKTUBHOCTDH
JKCJIC3a MOKHO IIPHUHATH paBHOﬁ CAHUHUIIC. B »toMm ciIydac, KO3(1)(1)I/II_II/ICHT
pacnpeaciicHua Kucjaopoaa MCKAY MCETAJUIOM HW 1OUIAKOM IIPCACTABIIACT co0Ooit

OTHOIICHHUC

a
P

A(Fe0)

[€ G — AKTUBHOCTH KUCIIOPO/Ia B METAILIIC;

d(re0) — aKTHBHOCTH FeO B murake.

Jlns  pa30aBIEHHBIX pacTBOPOB KHCIOPOAA B IKEJIe3e MOXKHO IPUHSATH
ao1 =[%0].

Koa¢ddunmenT pacrpenenenns KHCIOpoa MEKAY METAJUIOM M IUIAKOM, o0naznas
CBOMCTBAMM KOHCTAHTBI PABHOBECHS, HE 3aBUCUT OT KOHLEHTPALUY BEIIECTB, a 3aBUCUT

TOJIBKO OT TCMIICPATYPHhI. B cBs3u ¢ 9THUM, 3aBUCUMOCTDb MaKCHUMaJIbHOM PaCcTBOPUMOCTHU

KHCJIOpOZA B YHCTOM KeJIe3€ OT TEMIIEPATyphl ONPEACIIACTCS YPABHEHUEM BHUIA:
A
lg[%0] ., = 3 + B,

rae A u B — KOHCTaHThI, IPUBEACHHBIE B CIIPABOYHOM JIUTEPATYPE.

I/ICXOIISI N3 IIPUBCICHHBIX BBIIIC BI:Ipa)KCHI/II\/JI, HaXO0JUM:

[%0]=a 4, [700],,,, -

Takum oOpazoM, Npu 3aJaHHOM TEMIIEpaType KOHILECHTpAIMS KHCIOpoaa B
MeTajuie, U, CJIeI0BaTeIbHO, OKUCIUTEIbHAS CITIOCOOHOCTh METAINIMYECKON BaHHBI TEM
BbIIIIe, YeM BbIlIE KOHIEHTpalusa FeO B nuiake. B xoxe peanbHbIX METAUTypruyeCcKuX
MPOLECCOB ISl MOBBIMIEHUS KOHIEHTpanuu FeO B IIIaKk MPUCAXKUBAIOT KEIE3HYIO

pYyIy WK arioMepar.
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6
7.
8
9

9 BOIIPOCHI K 9K3AMEHY I10 KYPCY TTMII

TepmonnHamuyeckue OCHOBBI BOCCTAHOBJICHUS razoo0pa3HbIM
BOCCTaHOBUTEJIEM.

BoccranoBieHne OKCHI0B Kejle3a MOHOOKCHIOM YTepoa.

BoccranoBienue oKCUI0B Kejae3a BOAOPOIOM.

TepmonnHaMU4Yeckue OCHOBBI BOCCTAHOBJICHUSI B TPUCYTCTBUHM TBEPAOTO
yriepoja.

Temneparypa Hauana BocctaHoBieHus. ['paduueckas nHTepnperanus cnocoooB
OTIpeJICICHHs TEMIIEPATypbl Haualla BOCCTAHOBJICHUS.

BoccranoBienue oOKCHI0B Keje3a B IPUCYTCTBUU TBEPIIOTO YTIEPOa.
[Ipouecchl HayTIePOKUBAHUS JKETIE3a.

MeTtanioTepMruecKoe BOCCTAHOBIEHUE OKCHIOB METAIIJIOB.

Oco0eHHOCTH BOCCTAHOBJICHHS OKCHIOB MCTAJZIOB U3 paCTBOPOB.

10.H30TepMBI HAaBJICHUA Tad3a-BOCCTAHOBHUTCIII IIPpU BOCCTAHOBJIICHHH OKCHIOB

KCJIC3a.

11.BoccTanoBiieHHE OKCUIOB MPU MEPEX0/I€ MPOAYKTAa BOCCTAHOBIICHHUS B PACTBOP

12.BoccTanoBieHue OKCHAOB, CBA3aHHBIX B CIIOXKHBIC COCAMHCHMUS.

13.KuHeTnKa BOCCTAaHOBJIEHHUSA OKCHUJIOB I'a30M-BOCCTAHOBUTEIIEM.

14.MexaHn3M BOCCTAaHOBUTEIBHBIX ITPOIIECCOB.

15.CtpoeHue KUAKAX METAIIIOB.

16. BHSKOCTE, IINIOTHOCTD, IMOBCPXHOCTHOC HaTsXCHUC, AJICKTPHUUICCKOC

COIMPOTHUBJICHUC ) XUIKUX MCTAJIJIOB.

17.XuMHuecKuii 1 MUHEPAJIOTMYECKHUM COCTAB HIAKOB.

lg.ﬂl/larpaMMBI COCTOsAHMA IIJIIaKOBBIX CUCTCM.

19.Ctpoenue ninakos.

20.HJIOTHOCTB, ITOBCPXHOCTHBIC CBOﬁCTBa, BA3KOCTH NIJIAKOBBIX PACIIJIIABOB.

21.MounekyisipHasi TEOpHUs IIJIAKOBBIX PACILJIABOB.

22.VoHHas Teopus LUIAaKOBBIX PACILIABOB.

23.TepMOJII/IHaMI/ILIeCKI/Ie OCHOBBI OKHCIIUTCIBHOI'O pa(i)I/IHI/IPOBaHI/IH MCTaJJIOB.
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24 PacnpeneneHue KUCaopoia MEKy METAJIJIOM U IIJIaKOM.

25.PacTBOpUMOCTD KHCIOPOAA B )KMJIKUX METaJlJIaX U CIOXKHBIX PACTBOPAX.

26. TepmonHAMUYECKME  OCHOBBI ~ pEAKLUMU  OKUCIEHUS  yriepoja B
KHCIIOPOAO0COEPKAIIEM HKEJEe3e.

27.Pacnpenenenue KpeMHHUs, mapranua, (ocdopa u cepbl MexAy paciiaBaMu
’KeJse3a U OKCUJHBIMU pacIuiaBaMu.

28.MexdazHoe pacnipeiesieHre puMecen pu OKUCIUTETbHOM paQUHUPOBAHKH.

29.KuHeTn4eckre 3aKOHOMEPHOCTH PEaKIuu 00e3yTIIepOKUBAHUS KeTe3a.

30.Packucnenue cranu.

31.0caxparoliee pacCKUCIEHUE.

32. Iudy3roHHOE pacKUCIECHHE.

33.TepmoiMHaMHUYECKUE U KUHETUYECKHE 3aKOHOMEPHOCTH PACTBOPEHHUS a30Ta U
BOJIOPO/Ia B METAJIIaX U CILJIaBax.

34.Jlerazaius MeTaslia.

35.A30T ¥ BOJOpPOJ B OKCH/IHBIX PACIUIaBaX.
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10 KPUTEPUHU OHEHKHU DK3AMEHAIIMOHHOI'O BUJIETA

NoNo Crpykrypa 6miera KonnuecTBo
n/n OaJIoB
1 Bompoc u3 tembl 1.3 «TeopeTuyeckne OCHOBBI 50

BOCCTAHOBHUTCIIBHBIX ITPOICCCOB»

2 Bonpoc u3 Tembl 1.4 «CTpoeHuss U CBOICTBa 50
METaJUIyprHYECKUX pacIyiaBoB» uiau Bompoc u3
TEMBI 1.5 «OCHOBBI B3aUMO/JICHCTBUS

METAJTHYECKON, OKCUTHOW U Ta30BOM (a3

Orenka Owniera 100

* oneHku «A» (90-100 GamioB, «OTIMYHO») 3a OWJIET 3aCiIyUBAET CTYJEHT,
KOTOpPBIA B TIOJHOM OOBEME OTBETHWJI Ha BCE BOINPOCH Owiera, JOTUYHO W
MOCTIEIOBATEIbHO WX OOOCHOBAJ, COMPOBOXAAs HMX HEOOXOAUMBIMH (opmyramu,
ypaBHEHUSIMU XMUMHUYECKUAX PEAKIHHA U T.J., @ TAKKE MPOJEMOHCTPUPOBAI MOHUMaHHUE
CBSI3M pacCMaTPUBAEMBIX BOIIPOCOB C OCHOBHBIMHU IMOJIOKCHUSMH Kypca U C peaTbHBIMU

nponeccaMu, UMCIOIMMUMHA MCCTO B MCTAJUTYPIrHYCCKUX CUCTCMAX,

» oneHku «B» (81-89 6GamioB, «xopolio») 3a OWJIET 3aclyXHUBaeT CTYIECHT,
KOTOPBIN PaBMWIIHLHO U B TIOJTHOM 00bEMe ¢ MUHUMAJIbHBIMU OIIMOKaMHU OTBETHII Ha BCE
BOMPOCHl OwWiieTa, JOTHYHO W IMOCIEOBATEIbHO HMX OOOCHOBAN, COMPOBOXKIAS HX
HEOOXOIMMBIMUA (OPMYJIaMH, YPAaBHCHHSIMH XUMHUYCCKHX PEaKIWid M T.A., a TaKkKe
MIPOJIEMOHCTPUPOBAT TIOHMMAHKHE CBS3M PACCMATPHUBACMBIX BOIPOCOB C OCHOBHBIMHU
MOJIOKCHUSAMU Kypca W C pPCAIbHBIMH IPOIECCAMM, HMMCIONIUMU MECTO B

MCTAJTYPIrHYCCKUX CUCTEMAX,

* oneHku «C» (75-80 6amnoB, «XOpoIIoO») 3a OWJIET 3aciy>KHMBaeT CTYJIEHT,

KOTOpBIﬁ B OCHOBHOM IIPAaBHJIBHO U B JOCTATOYHOM IJIA YCBOCHH:A 00BbeMe OTBETHII Ha
26



BCE BOIIPOCHI OMiIeTa, Aajl UM 00OCHOBaHHUE, COMPOBOINI HEOOXOAUMBIMU (popMysIamu,
YPAaBHEHHUSIMU XUMUYECKUX peaKkuuid ¥ T.A., JONYCTUB IPHU ITOM, HE3HAUUTEIIbHbIE
OLIMOKHU, a TaKKe MPOJEMOHCTPUPOBAI TOHUMAaHHUE CBA3M paccCMaTpPUBAEMBIX BOIIPOCOB
C OCHOBHBIMH TOJIOKEHUAMH Kypca U ¢ peaIbHbIMU MPOLECCaMU, UMEIOIIUMU MECTO B

MCTAJTYPIrHYCCKUX CUCTEMAX,

* oueHku «Dy» (65-74 Oamna, «yAOBIETBOPUTEIBHO») 3a OWJIET 3acCily>KMUBAEeT
CTYJIEHT, KOTOpPbIii B OCHOBHOM MpPaBUJIBHO M B JOCTaTOYHOM OO0BEME OTBETHJI Ha
BONIPOCHI OWjeTa, HO MPU STOM HE B IOJHOW MEpe M HE BCerja IMOcCie0BaTEIbHO
COIMPOBOIUI HEOOXOIUMBIMU (HOPMYJIaMHU, YPABHEHUSIMU XUMHUYECKUX PEAKIU U T.1.,
a TaKk)Ke He BCErjaa AEMOHCTPUPOBAJ MMOHUMAHUE CBSI3H PACCMATPHUBAEMBIX BOIPOCOB C

OCHOBHBIMU ITIOJIOKCHUSAMHU KypCa,

* oueHku «E» (55-64 Gamna, «ynOBIETBOPHUTENIBHO») 3a OWJIET 3acCiHy>KMBAaeT
CTYJICHT, KOTOPbIA B MUHUMAJIBHO JIOMYCTUMOM O0OBEME OTBETHJI Ha BOMPOCHI OWIIETA,
HO TMpU 1TOM HE B IMOJHOW Mepe W HE BCerjaa IMOCIeA0BaTeIbHO U JIOTHYHO

APryMCHTHUPOBAJ CBOU OTBCTHI,

* oueHku «FX» (30-54 Gamna, «HEyIOBIETBOPUTEIBHO») 32 OUJIET 3aCTy>KUBAECT
CTYJICHT, KOTOPBIM MPU OTBETE HA BOMPOCHI OWiieTa AOMYCTUSI OIMIUOKU M HCIIBITHIBAII
3aTpyJHEHUsS ¢ OOOCHOBaHWMEM OTBETOB, a TaK)Ke UCIBIThIBAT 3aTPyJHCHUS B
MMOHUMAHHUM CBS3U PacCMaTPUBAEMbIX BOIPOCOB C OCHOBHBIMU IMOJIOKEHUSAMH Kypca U

HpO6JICMaMI/I MCTAJLTYPTrHYCCKOI'O IIPOU3BOJICTBA,

* oueHku «F» (1-29 0amioB, «HEyIOBIETBOPUTEIHHO») 3a OWJIET 3aCIy>KUBAET
CTYJICHT, KOTOPBIM MpPH OTBETE Ha BOIPOCHI OuWeTa MONMYCTUJ MPUHITUIHATIBHbBIC
OmMMUOKU U TPOJEMOHCTPHUPOBAT HETIOHMMAHUE CBSA3M PAaCCMATPUBAEMBIX BOIIPOCOB C
OCHOBHBIMH TIOJIOKEHUSIMU Kypca U MpoOIeMaMy METAJUTyPTrUUeCKOTo MPOU3BOJICTRA.

OueHka Mo »sK3aMeHy IJisl CTYJIEHTOB 3a0YHOTO OTIEJEHUS COCTOUT U3 JIBYX

qacTeu:
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1.Onenka koutposibHO# pabotsl (KP) ( BecoBoit koaddurmment — 0,50) — 0 ... 100
OaJIIoB.
2.0mnenka 3k3amena (ITY9) (BecoBoit koaddurment — 0,50) — 0 ... 100 Gamos.

OO61ast oLeHKa pacCYUThIBaeTCs 1Mo (hopmyJe:

OLIEHKA(0...100) = 0,5x KP(0...100) + 0,5 x IT93(0...100)
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