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IIPOT'PAMMA
BCTYIHTEJBHOTO HCNILITAHHS
[0 CHEeNHAJBHOH JUCUHILIHHE
JJIsl MOCTYNAKIIHX HAa 00y4YeHHe 10 06pa3oBaTeIbHBIM NPOrpaMMam
BBICLIEr0 00pa3oBaHHUs — MPOrpaMMaM NOATOTOBKH
Hay4YHBIX H HAYYHO-NIeJarori4ecKux Kaapos B acnupantype HPHUTY

Hayunas cnenuaabHOCTD:
2.6.2. MeTa/LTyprusi Y4epHBIX, HBETHBIX H PEAKHX METAJLIIOB

Hpkytex — 2025 1.



Paznea Ne 1. Teopust MeTanaypruueckux MpoueccoB

Tema 1. Teopus mupoMeTaTyprayecKux IIPOLIECCOB

JKuzKoe cocTosHME Kak IIPOMEKYTOYHOE MEXIY TBEPALIM U a3000pa3HEIM.
Teopuu cTpoeHHs NUIAaKOB. XUMUUECKHE U ¢usmgeckue coiicTea makos. Obiee
MOHATAE O TBEPAOQASHBIX IIpOLEcCaXx M MX pONH B METaJLLy prudecKux
TeXHONOTUsIX. OCHOBEI Teopuu crekaHus. OCHOBHBIE MEXAHU3MEL TBepAodazHoro
CIIEKaHHUS.

CIpyKkTypa ¥ CBOMCIBA OKCHIOB YepHBIX, I[BETHBIX H PEAKHX METaJLIOoB.
TepMonunamuKka BOCCTAHOBIEHMS OKCHEOB. (COBGEHHOCTH BOCCTaHOBIICHHUS
MOHOOKCHZIOM YTJIEPOZIa, BOXOPOJOM M TBEPABIM YIIIEPOIOM.

BS3KOCTB JXMAKUX METAILIOB U CIUIABOB.

OuncTka MeTalnioB  pexTH(HKAIHE. Kpucrammmsanionssie  MeTomb!
OYHCTKH METAJLIOB.

OCHOBHEIE THIIBI JHarpaMM B GMHAPHBIX CHCTEMAX. Ilpoctefitme THIBI
AvarpaMM TPOMHBIX CHCTEM.

DU3NKO-XUMUYECKHE CBONCTBA PACILIABIEHHBIX COJEL.

Tema 2 Teopus ruapoMeTamTyprugeckux IIPOLIECCOB

Onerka TepMOAMHAMUYECKOM BEPOATHOCTH IMPOTEKAHUS IIPOIIECCOB
BBIILIEIaYlBaHHUS.

Kunertrka 1 MexaHW3M NpoLIECCOB BEINIEIAYHBAHMS.

OO1mas XapaKkTepHCTHKa IPOIECCOB HOHHOTO OOMeHa.

Knaccudpuxamus MeromoB  ocaxmenus. @®akTOpsl, BIUAIOINHME Ha
PacTBOPHMOCTE TPYAHOPACTBOPUMBIX COEIMHECHHIA.

ObnacTn npuMeHeHHs KPUCTAUITH3AIHH B THIPOMETAJLTYPrHH.

IloHATHE O BBIJEIEHHN METATIIOB LIEMEHTAIIHE.

TepmonuHamMudeckue, KUHETHYECKHE TIPOLECCHl M MEXAHU3M LIEMEHTAIIHH.
ITo6o4HEIE IPOLIECCHT IIPH [IEMEHTAILHH.

Tema 3 Teopus a1eKTpOMETALTY prUdecKux IIPOLIECCOB

Teopuss cTpoeHHs [BOMHOrO 3IEKTPUYECKOTO —CIIOS. Knaccuduxanpms
BIIEKTPOZOB. DIEKTPOAHBIE MOTESHIHAIbI, Psifi HATPSDKEHHM MeTamIoB. KuneTnka
3JICKTPOJHBIX IIPOIECCOB.

Karoanele W aHOmHBIE DNpOLECCH, OCHOBHEIE 3aKOHEI AJIEKTPOIH3a.

PacTBOPUMOCTE B pacIuIaBIeHHBIX COMAX METALIOB U ra30B. KaTommbIit
BBIXOJl TI0 TOKY M IIOTE€PH MeTalna. BBIXOX 1O TOKy IpH COBMECTHOM paspsze
HOHOB Ha KaTofie. AHOIHEIM 3 (EKT, CYIHOCTh U MEXaHH3M BO3HUKHOBEHHS.

Ocnosnasn numepamypa
1. Bomeaman I'M., 3emuxman A.H. Teopus THAPOMETAILTYPTHIECKHX
IIPOLIECCOB: y4ebHOe mocobue mst By3oB. — M.: UaTepMmer Hmxuaupunr, 2003.—

464 c.



2. Teopus MeTalTyprHYeCKUX MPOLECCOB: YYeOHMK st By30B / I'I.
Munees [u np.]. — Upkytcek: Usn-so UpI'TV, 2010. — 524 c.

3. Kyuxos U.A. OCHOBEI TEOpHH SIIEKTPOMETATITYPrHYECKAX IIPOLIECCOB:
y4e0. mocobue. — Mpkytck: UpI'TVY, 2000. — 107 c.

4.JIeonos C.b., Munees I''.I"., )Kyuxos U.A. ['uapoMeTamiypras: yueOHHK.
— HUpkyrck: m3a-8o UpI'TY, 1998. —u. 1. — 703 c. — 4. I. — 491 c.
Hononnumensnan numepamypa

5. Kysemuna MLYO. DeKTpoXuMust paciuiaBieHHBIX collelf : yue. mocobe.
— Hpkytck: Uzn-so UpI' TV, 2008. — 84 c.

6. Hemsixkuna O.B. OCHOBBI TEOPETHYECKOH JNEKTPOXHMHH yue0.
nocobue. — Mpkytck: Msn-so UpI'TY, 2013. — 144 c.

7. Kmég B.3., Hemumuosa H.B., Koxopur B.C. OcHoss
THPOMETAILTYPri9eCKUX NPOU3BOACTB: y4eb. mocobue. Upkyrck: Usn-so Upl' TV,
2009. 144 c.

8. benoycosa O.B. OcHOBBI rHIPOMETAILTYPIHIECKUX IPOM3BOCTE: Kypc
JNeKImii [arnextponnsli pecypc]. Upkytek: Usn-so UpI' TV, 2008.

Pasznesa Ne 2. TexHo/10rus MeTa/LJIOB

Tema 1. MeTtayuryprus TsKeJIBIX [[BETHBIX METAJLIOB

OO61ue TPHHIMIBI W3BIEYEHHS] MENH, HUKENII, CBHHLEA, MHKA U3 pya u
KOHIIEHTPATOB.

IInaBka Ha mTeiH. Buns! miaBoxk.

ABTOr€HHBIE IIPOLIECCH] B METAJLIYPIrHH ME/IH.

Konseptuposanwue mreiiHoB.

OrHeBoe 4 3IEeKTPOIUTHYECKOE PAaGUHHUPOBAHUE MEH.

Croco0BI MOATOTOBKE OKHCIEHHBIX HHKENEBBIX Py K IUIABKE B MIAXTHBIX
neyax. KoHBepTHpOBaHHe HUKENEBLIX IITEHHOB.

OcobenHocTr KOHBEPTHPOBaHUS MEIHO-HUKEJIEBBIX LITEIHOB.

Arnomepupyromuii 06XUr CBUHIOBEIX KOHIIGHTPATOB. BoccTaHOBHTEIbHAS
I1aBKa CBHHIIOBOTO arioMmepara. PaduHHpoBaHWe dYepHOBOro CBHMHIA W
nepepaboTKa MOIyTIPOAYKTOB.

CpaBHenve 5(Q(EeKTHBHOCTH HHPO- W THAPOMETATYPTHYECKOTO METOIOB
nosry4eHus nuHKa. OOXHAT IMHKOBEIX KOHIIEHTPATOB.

I'uppoMeTalutyprus nMHKa. BrleaqrBanye TAHKOBEIX OFAPKOB M OYMCTKA
pacTBOPOB  OT  mpuMeceil. TeopeTUYeckWe OCHOBEI 3THX  IIPOIECCOB.
ONeKTpoocaxaeH e IIHHKA.

Tema 2 MeTamtyprus JIerKux METaII0B

Teopuss u TexHonorus moxydeHwus Ge3BOJHOTO XIOPHUCTOrO MATHHS H
Oumodura. KoHcTpyKius snexTponuszepos. TeXHHKO-5KOHOMAYECKHE OKA3aTEH
3IEKTPOIH3a.

ITepepaboTka GOKCUTOB THAPOXHMHUYECKHAM CII0co60M. OCHOBHAS peaKIis
Baiiepa. Ctpoenre amfOMUHATHEIX PacTBOPOB. IIpHHIMINATEHAS TEXHONOIHYECKAs
cxema criocoba baiiepa.



[Moyvenue romHO3eMa CHOCOGOM CIIEKAHHS H3 GOKCHTOB U HE(ETHHOB.

IIpoussoncTeo GTOpUCTHIX comelt i anekTponos. [Tpon3BoacTBEO KpHOJIHTa
KACIIOTHBIM = cTIocoboM. [IpoM3BOACTBO 3NIEKTPOZOB: KHCXOIHEIE MaTepHalsL,
IIPECCOBaHUE, OOKHUT «3ENEHBIX)» JIEKTPOIOB, IpahUTHPOBAHNE.

Teopust snekTponu3a KpPHONMTOIIMHO3EMHBIX pacIiaBoB. CBoicTBa m
CTPOCHHE 3JICKTPOIUTOB U TEPMOTHHAMHKA OCHOBHBIX PEaKIWil Ha 3JIEKTPOJaX.
MexaHn3M KaTogHOTO IpoLecca, KATOAHEIH BBIXO IO TOKY. AHOIHEIH TpoIiecc.

TexHONMOrUs 3MEKTPONUTHYECKOTO MOMydEHHS aNfOMHHES. OmicaHHe
KOHCTPYKITHH 3JIEKTPOJIH3EPOB M CPAaBHEHUE UX TEXHUYECKUAX NAHHBIX.

TexHonoruss mpoW3BONCTBA AHOAHONM MacChl M OGOMOKEHHBIX AHOJOB.
OJIEKTPONUTHYECKOe papUHHpOBaHME amOMHHHA. HoBEIe HaIlpaBJIEHUSI B
IIOJTY9ICHUH aTIOMUHHSA. MeTalTyprust BTOpHYHOIO aFOMHUHUS.

Tema 3 Metamtyprus 61aropofHbIX METALIOB
CoBpemeHHOe COCTOSIHME H OCHOBHBIE 3Tallbl Pa3BUTHS IIPOU3BOJCTBA
30]10Ta, cepebpa W METALIOB IUIATHHOBOM Ipynmbl. TeopeTHdecKHe OCHOBHI H
TEXHOJNOTUs TMpolecca NHAaHUpOBaHWA. TepMOAWHAMEKA W KHHETHKA IIpoIecca
OC&XJCHHUS 30JI0Ta ¥ cepedpa M3 LUAHHCTHIX PAaCTBOPOB IMHKOM M AFOMHHHEM.
Bunsr copbenTos.
Addunax 301012, cepebpa U METAIUIOB ITATHHOBOH IPYIIIEL

Tema 4 Merannyprus peKux MeTaIOB

Bomsppam u Monubaen. CxeMbl KOMILIEKCHOR IlepepaGoTKu BOJI(paM-
MOJIMOA€HOBEIX KOHIIEHTPATOB.

Tanran u Hro6ui. O630p ¥ comocTaBneHre CIOCOG0B PA3IOKEHNS PYLHBIX
KOHLIEHTPATOB Pa3JIMYHOIO TUIIA (TaHTAIHT-KOIYMOUT, JIOIAPHT, THPOXIIOP).

Turan, umpkomuii u rapHmi. OCHOBEI COBPEMEHHOM TEXHOJOIHH
IIPOM3BO/ACTBA YETBIPEXXJIOpHCTOro TuTaHa. O6G30p M COIMOCTaBIeHHE CIIOCOOO0B
OJTy9€HHUS NCKYyCCTBEHHOTO PYTHUIIa M3 HIBMEHUTOBBIX KOHLEHTPATOB.

OHU3HKO-XAMAYIECKHE  OCHOBEI ~ CIOCOGOB  BCKPHITHS  IMPKOHHEBBIX
KOHLIEHTPAaTOB.

OIeKTponuTUYecKoe paduHupoBanne THTaHa. OCHOBEI HOMMIHOTO criocoba
Pa(UHUPOBAHNS TUTAHA W [IHPKOHHU.

OOmrass xapakTepHCTHKA PAaCCESHHBIX PEIKHX METAIOB, MCTOYHMKOB HX
IOJIyYeHHSI.

OCHOBBI IIPOLIECCOB IIONYYEHHS PEINKO3EMENbHEIX METALIOB BBICOKOM
YHCTOTEL

OcHOBBI M anmapaTypa IIPOLECCOB BEHIENAYHBAHUA ypaHA U3 PYLHOIO
CBIPBS [ UX OCYIIECTBIICHH.

beprnnii. OU3HUKO-XMMHYECKAE OCHOBEI TEXHOJIOTHMH TIepepaboTKH
OEepUILTHEBBIX KOHIIEHTPATOB 110 CyIbGaTHON U QTOPHAHOM cXeMaM.

Jlutu#i. OCHOBBI TEXHONOTMH IIPOM3BOJCTBA COENUHEHUH JIMTHS U3
JIATHEBBIX KOHIIEHTPATOB (CIOTyMEeHa, JIEITHIOIUTA).

Ocnoenaa numepamypa
1.Bockoboinuxkos B.I'., Kyapun B.A., SIkymes A.M. O61mas METaLIyprus:
y4€OHMK U1 By30B II0 HalpaBlieHHI0 « MeTaunyprusa». — M.: Akagemxuura, 2005.
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— 764 C.

2.Ilpoueccel ¥ ammapaTel IBETHOHM MeTawmyprum: yuebmumk / C.C.
Haboituenko, H.I'. Arees, A.IL. Jlopormkesud u 1p. — Exatepunbypr: YIIU, 1997.
=$55 ¢

3.3aiines B.SJ., Maprymic E.B. MertaTyprias CBHHIE W IHHKA: yue0.
nocobue. — M.: Merauryprus, 1985. — 263 c.

4. Onextpomeramnyprus amomunms / Y1.C. I'punbepr, B.I'. TeperTses, B.U.
Yausrx [u ap.]. — Upkytek: U3n-so UpI' TV, 2009. — 350 c.

5.Mockeurtun B.W., Huxonaes I1.B., ®omun B.A. MeTammyprus erkux
METaJJIOB: Y4eOHUK Ui By30B. — M.: Murepmer Wmxunupusr, 2005. — 413 c.

6. I'punbepr M.C. TexHOIOrHsA caMOOGKHUIAOIHXCS AHOIOB ATFOMUHHEBIX
3IIEKTPOIH3€ePOB: y4ebd. mocobue. — Upkyrck: UpI' TV, 1996. — 107 c.

7. 3enuxman A.H., KopmyHos B.I'. MeTamryprus peIkux MeTauios. - M.:
Merannyprus, 1991. - 342-391 c.

8.XKyuxoB M. A. M3BeueHue 3010Ta U3 YIOPHEIX 30J10TOCOIEPIKALIUX pyX:
y4eb. mocobue. Mpkyrek: Uzn-so UpI'TY, 2008. 88 c.

9.XKyuxoB W.A. OCHOBEI NpPOM3BOLCTBA U 0O6PabOTKHM METAILIOB: yues.
nocobue. Upkyrck: U3n-so UpI TV, 2008. 147 c.

10.Cemprx B.M., XKyuxos ML.A. Meramtyprus cepe6pa B Poccum: yue6.
nocobue. Upkytck: Uzn-so UpI'TVY, 2005. 149 c.
Hononnumensnas numepamypa

l.JlIucuenko B.I'., Illenoxos S.M., Jlageiruues M.I. O6opynoBanue
NPOMBINUICHHBIX mnpennpuaTuid. - M.: Temmorexumk, 2010. T.1. «Pa3Buthe
IIBETHOM MeTa/LTyprum», « [sokenbie nmBeTHbIE MeTautsy. - 720 C.

2.Pa¢unnposanue menu: yueb. mocobue [Dnextpornsrii pecype] / [loxa pen.
npog. B.IT. XKykosa. — Exarepunbypr: Yp®@VY, 2010. — 368 c.

3.JIeonos C.B., Munees I'.I"., Xyukos U.A. TuapoMeTamTyprus: yaeGHuUK.
— HUpkytck: uza-po UpI'TY, 1998. — 4. 1. — 703 ¢. —u. I1. — 491 ¢.

4.Camoxsanos B.I'. Metamtyprudeckue anekTponeyn: yae6. mocobue. M.:
Tennorexuuk, 2009. - 304 c.

5.Angunorosa JLA., Bembckuit C.C. MeTaulyprus peIKHX MeTaUIOB:
KOHCIIEKT JIEKI[1H [371eKTpoHHbIH pecypc]. UpkyTck, 2010.

6.Censx B.J., Benoycopa O.B. Mertamnyprusi Jerkux MeTalIOB: Kypce
JIEKIMH [31eKTpoHHEIH pecype]. UpkyTck, 2008.

8. Audunorosa JLA. XuMHS peIKo3eMENTBHEIX 3JI€MEHTOB: KOHCIIEKT
nexkuui. Mpkyrek: M3a-so UpI' TV, 2007. 40 c.

9. Munee I'.I'. BuoTexHONOrHs IBETHBIX METAJIOB: KOHCIIEKT JICKIIHIL
[snexTponnsli BapuanT]. Upkytek: Usa-so UpI' TV, 2008.

CocraBuTens:

Hemunnosa H.B., 1.1.1., mpodeccop, 3aBeayromnias kabeapoit MeTaTypriy [BETHBIX
METAJLTIOB



