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Coaeprxanune nmporpamMmal
(no nucuuruinHe «MeTaltyprusi IBETHBIX METAJLJIOBY )

Pazgen 1. Teopus MeTa/lslypru4ecKux npoueccon
1.1. Teopus nupoMeTaLTyprudecKux MpoLecCoB

Tepmomunamuka mnpoueccoB auccouuanuu. KHHETHKA W MeXaHH3M
JUCCOLHAIMM XUMHYECKHUX COeNMHEHUN. BoccTaHoBIeHHEe METaIIOB U3 OKCHIOB.
Oxucnenue MetannoB. OxucnuTenbHOe pahuHHpOBaHHe MeTALIOB. Packucienue.
@Dusuyeckue U QU3NKO-XUMUYECKHE CBOMCTBA KHUJIKUX METAIJIOB U LILTAKOB.

1.2. Teopus a5eKTpOMETAIUTY pPrUdeCKHX MPOLIECCOB

PaBHOBeCHBIE XapaKTePUCTUKH MOHHBIX CHUCTEM (CTENEeHb JMCCOIMALIUH,
KOHCTaHTa  [JUCCOLMALUH, AKTHUBHOCTb). JIEKTPOINPOBOJHOCTH  pPacTBOPOB
OJIEKTPOJIUTOB.  DJIEKTPOABUXKYIME CHJIbI M  JJIEKTPOJAHBIE  IMOTCHIIMAJBIL.
DNeKTpOKaNuUIsipHble sBIeHUs. [anpBaHuueckue sieMeHThl. Kiaccudukaims
a51eKTpooB. KuHeTHKa »1eKTpoAHbIX IpolieccoB. [lonspuzanus 3IeKTPOJIOB,
OCHOBHbIE BHUIBI IOJSIPU3ALMU. JiekTponu3. KarogHble W aHOIHBIE IPOLIECCHI,
OCHOBHBIE 3aKOHBI 2JieKTponu3a. OCOOEHHOCTH SJEKTPOXUMHU PACIUIABICHHBIX
cpen. KaTtoauplii BEIXOJ IO TOKY U MOTEPH MeTallia. AHOIHBIN 3P PEeKT, CYIIHOCTh
M MEXaHHU3M BO3HUKHOBEHHS.

1.3. Teopus ruapomMeTaIyprudecKux MporeccoB

PacTtBOpUMOCTB CcOJIel U ra3oB B BOJHBIX pacTBOpax (TEIUIoTa pacTBOPEHHS,
3aBUCUMOCTD oT TEMIIepaTyphl). [IpuHUIMITHATBHAS cxeMa
THJIPOMETATYPrHYECKUX TEXHOJIOTHIA. Oo1ee ypaBHEHUe ITOTOKA
BelenaunBanus.  IlpusHaku  nOpoTekaHdss  reTeporeHHOro  mporecca B
1 hy3MOHHOH U KMHETHUECKOH 00JacTsiX. 3aBUCHMOCTH CKOPOCTH PEAKIHMH OT
Temnepatypsl (npaBuno Baut-I'odda, ypaBHenwe AppeHuyca, onpeaeseHue
SHepruu aktupauuu). MaTeHCHUKanus mpoleccoB BhIlIEIaYHBAHHUS.

OO6u1Ke NOHATHUS MPOLECCOB IKCTPAKIIMU. DKCTPAKIIHOHHBIE PABHOBECHS.

OcHOBHbBIE XapaKTEPUCTHKH HOHOOOMEHHLIX CMOJ. PaBHOBecHe HOHHOIO
oOMeHa. KuHeTHka HOHHOro oOMeHa.

Brigenenne  ManopaCTBOPUMBIX — COSAMHEHUH:  YCIOBHS — OCQKICHHS
THJIPOKCUJIOB U CYJIbUIOB METAIIOB.

Kpucrannuzanus U3 pacTBOpoB (00pazoBaHHE LEHTPOB KPUCTAJUIM3ALIHH,
POCT KPUCTAJJIOB, PACTBOPUMOCTD KPUCTAIJIOB PA3HOM KPYITHOCTH ).

IlemenTanusa:  TepMoOJMHAMMKa  Tporiecca, MeXaHM3M  [[eMEHTalHH,
anmnapaTtypHoe opopMIIeHHE Mpoliecca).




Pa3nen 2. Cbipbe U TeXHOJIOTHS 2JIIOMUHHEBOIO NPOU3BOJACTBA
2.1. IlpouszBoacTBO rMUHO3EMA

OcHoBHble pynabl  amomuHHS. [loaroroBka ChIpps K repepaboTke.
IIpousBoacTBO riMHO3eMa 1o croco0y baifepa. BrlnenauynBanne OGOKCHTOB.
Otnenenne u MpoOMBIBKA KPacHOro lLiuiaMa. BelnaprBaHue MaTOYHBIX PAacTBOPOB.
Kanpunaauus rujgpokcuga amoMuHus. [IpoM3BOACTBO IIMHO3eMa IO CIIOCO0Y
CreKkaHus (TeXHOJIOTHs CIIeKaHWs, BbIUIEJaYMBaHUE aJFOMUHATHBIX CIEKOB,
o0eckpeMHHUBAHHE AaFOMHHATHBIX pacTBOPOB, KapOOHHU3ALMS aTFOMHHATHBIX
pacTBOpoB). [lony4yeHue riinHO3eMa U3 He()eIMHOBOTO CHIPHSI.

2.2. Ilpor3BOACTBO AIFOMHUHUS

ITpon3BoacTBO (TOPUCTBIX CONEH M 3JeKTPOAOB. TeopHs 3leKTpolin3a
KPHUOJUTOTIIMHO3EMHBIX PaCIlIaBoOB. TeXHOJIOTUs 3JIeKTPOJTUTHYECKOTO MOTYYEHUS
anmoMuHuA.  TexHoyiorus  caMOOOXKMrarolerocs  aHoja  allOMHHHEBOTO
IIEKTPOJIU3EPA. DJIEKTPOJUTHYECKOe padUHUpOBaHHE amoMUHUs. Tepmudeckue
CHoco0b! MOTYYEeHUS ATFOMHUHHEBBIX CILUTABOB.

Pa3nen 3. Meraniyprust TSKeJIbIX IBETHBIX U 0J1ar0POAHBIX METAJIOB
3.1. [Ipou3BOACTBO TAMKEIBIX LBETHBIX METAIJIOB

OxMcauTeNnbHBIH OOXHI B MeTAIyprud Mead. IlgaBka Ha IUTeHH
(oTpakaTenpHasi TJIaBKa HEOOOMOKEHHBIX MeJHBIX KOHIIEHTPATOB, IUIaBKa B
PYAHOTEpMUYECKUX MeyaxX, IUaxTHas IJIaBKa, B3BEIICHHas I[U1aBKa, IIJaBKa
Banrokosa). KoHBepTupoBaHMe MeEIHBIX INTEHHOB (CyTh IpoIlecca, arrapaTthl,
OCHOBHble MoOKazaTenu). OrheBoe paduHHpOBaHHWE YepHOBOW Meau (CyTb
npouecca, THIBI  II€Y€H, OCHOBHBIE I[IOKa3aTelu).  DIEKTPOIUTUYECKOE
papuHupoBaHUEe MeaH (CYyTh Mpollecca, OCHOBHBIE MTOKA3aTellH ).

[lonydyeHne HUKeNs M3 OKHCIEHHBIX pyA (TaBKa Ha IUTEHH, TJaBKa Ha
GeppoHUKesb, T'MIAPOMETATYprUdeckiue TeXHONOTHH). [lonydeHue HMKeNs u3
CyIb(QUAHOIO ChIpbs (INIaBKa Ha LUTEHH, pyJIHOTEpMHUYECKas MJIaBKa, IIABKA BO
B3BEILIEHHOM COCTOSIHUH, KOHBEPTHPOBAaHWE HHUKENEBBIX M MeEHO-HUKEIEBBIX
IUTEHHOB). DJIEKTPOJUTHYECKOe papUHUPOBAHHWE AaHOJHOrO HHUKeNs (CyTh
npouecca, OCHOBHBIE [10Ka3aTelNn).

IloaroroBka CBHHELCOEPXKAILLErO CHIPbs K mnepepadotke. IllaxTHas riaBka
arinomMepara. PadpunupoBanue yepHoBoro cBuHLa. OCHOBHBIE CTaIUU [IepepabOTKH
oTpabOTaHHBIX aKKYMYJISITOPHBIX OaTapeii.

3.2. IIpou3BOACTBO OIArOPOIHBIX METAJLIIOB

Merannyprus 30510Ta: LHaHUPOBAHHUE PY/I, OCAXKIEHHUE 30JI0Ta U3 LIHAHUCTHIX
pacTBOpPOB.
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u obopynoanutro / I'.B. T'ameBckmit, M.S. Munuuc, I''A. CupasyTauHoB —
Hogoky3neuk : Cu6l' 1Y, 2009. — 251 c.

9. Huxonaes, M.B. Merannyprus nerkux metayio / Y. B. Hukonaes, B.M.
Mocksutus, b.A. ®omun. - M.: Metamnyprus, 1997.

10. Ilpoussoactso rauHozema / AWM. Jlaitnep, H.W. Epemun, FO.A. Jlaiinep
u ap. - M.: Meraiutyprus, 1978.

11. Anxo D.A. IlpousBoxnctBo amomunus: [locobue nns mactepoB u
pabouux LIeXOB 3JIEKTpOu3a amoMuHMeBBIX 3aBomoB. CI16.: M3g-Bo C-
[TerepOypr. yu-1a, 2007.-304 c.

JK3aMeHAUHOHHBbIE BONPOCHI

1. Kpurepuu TepMHUECKOU MPOYHOCTU COEIUHEHUH: U3MEHEHUE SHEPruu
['n606ca peakuuu qucconyalviy U AaBieHHE JTACCOIHALIMH.

2. 3aBUCHUMOCTb TPOYHOCTH COEJUHEHHH OT TeMIlepaTypbl U HCXOJHOIO
JIABJIEHHU S [a30B.

3. BsaumopelictBue yriepoaa ¢ razoo0pasHeiMH okucautessiMa (¢ O, u
H,0). Peakuus byayapa.

4. KuHeTrka ropeHus yriepoja.

5. TepmoarHaMuKa BOCCTAHOBIIEHUS METAJIOB U3 OKCHJIOB YTJIEPOIOM.

6. TepMoauHaMUKa BOCCTAHOBJIEHUS METAJIOB M3 OKCHIOB BOJOPOJOM U

CO.



7. 3aKOHBI  OKHUCJIEHMS  METa/uIoB  (JHHEHHBLIM, IMapaboiauuecKui,
norapupMudeckuil). Ycemosue pocTa CrUIOUIHONH OKCHIHOMN TIIECHKH.

8. TepMoauHaMMKa npolecca OKUCIUTENbHOTO padUHUPOBAHHUS.

9. Packucnenue metayioB. TpeOoBaHUS K paCKUCIUTENSM.

10. Bsi3kocTh MeTaJIJIOB U UTAKOB. 3aBUCUMOCTD BS3KOCTH OT T€MIIEPATYpPbl
U COCTaBa CUCTEMBI.

11. PacTtBopuMOCTE cojied M Tra30B B BOJHBIX pacTBopax (TeryoTa
pacTBOpEHUS], 3aBUCUMOCTh OT TEMIIEPATYPHI).

12. Tlpu3Haku mpoTeKaHusi reTeporeHHOro rmpouecca B 1uddy3noHHON U
KMHETUYECKOU 00J1acTsX.

13. 3aBHCHMOCTBH CKOpPOCTH pEaKLMH OT TemIieparypbl (IpaBuio Bant-
['oda, ypaBHeHue AppeHuyca, onpeielieHue SHePriuu aKTUBALIUHN ).

14. UaTeHCUUKAIIMA TPOIIECCOB BBIIIETaUBAHHS.

15. OcHOBHBIE XapaKTepUCTUKM HOHOOOMEHHBIX CMoOJ. PaBHOBecue
MOHHOI0 0OMeHa.

16. LlemenTalusi: TepMOAMHAMHUKA MTPOllecca, MEXaHH3M [IEMEHTAlIUH.

17. Kpucrammsauus U3 pacTBopoB  (oOpa3oBaHHE  LIEHTPOB
KPUCTAJUIM3aL U, POCT KPUCTAJIOB)

18.  OOmue NOHATUS  MPOLECCOB  IKCTPAKUUH. IKCTPAKLIMOHHBIE
paBHOBECHS.

19. BeineneHue MajopacTBOPUMBIX COENMHEHM: YCIOBHS OCaXACHUS
CyNb(QUIOB METAIIOB

20. BplaeneHue MallopacTBOPUMBIX COEAWMHEHUMN: YCIOBHS OCAXKICHUS
TUIPOKCHIOB

21. PaBHOBeCHbBIE XapaKTEPUCTUKU HOHHBIX CHUCTEM (CTEMeHb IUCCOLHALIUY,
KOHCTaHTa JUCCOLMALIUH, AKTHBHOCTb ).

22. DIIeKTpoibl NEPBOTO U BTOPOro poJa.

23. 3akonbl Papages.

24. 3aBUCUMOCTh CTeMNEHHU JUCCOLHMALMKM OT KOHIEHTpAIlUU CcJadoro u
CUJIBHOI'O DJIEKTPOJIUTA.

25. AKTUBHOCTb U KOA(DPHUITUEHT aKTHBHOCTH 3JIEKTPOJIUTOB. 3aBUCUMOCTD
CpeIHEro HOHHOTro Ko3(puiiMeHTa akTHBHOCTH OT COCTaBa.

26. Y nenbHas ¥ 3KBUBAJIEHTHAS! 3JIEKTPONPOBOTHOCTH 3JIE€KTPOJIHUTOB.

27. OTnu4us 371eKTpoJin3a BOAHBIX PACTBOPOB U PaCIUIABIEHHBIX COJIEH.

28. KaroaHblii BBIXOJ 10 TOKY U [TOTEPU MeTajljla PH 3JIEKTPOIHU3E.

29. DnexTpoHas NoJIsIpU3aLUsl.

30. Hanpsbxenne Ha BaHHE. Y IEJIBHBIN pacxo/1 2JIEKTPOIHEPTUH.

31. Coelpbe U1 3JIEKTPOJUTHYECKOTO IPOU3BOACTBA ATFOMUHMUS.

32. TexHosoruueckas cxemMa IIOJYYEHHs ATIOMUHUS DJIEKTPOIUTHYECKUM
CrocoboM.

33. [lonyuyeHue riuHO3eMa criocobom baliepa.

34. [lony4yeHue ramuHo3eMa ciocoOOM CrieKaHHs.

35. IIpou3BoaCcTBO (DTOPUCTHIX COJEH U YIOJBHBIX U3IEITHM.

36. Teopus 371eKTpoIr3a KPUOJUTIIIMHO3EMHBIX PACIUIaBOB.

37. TexXHOJOTHs 060MIKEHHOIO aHO/A ATIOMHHHEBOTO 3JIEKTPOJIU3Epa.




38. TexHosorus camo0o0KUraruierocs aHojaa.

39. PaduHupoBaHue antOMHHUS.

40. Tepmudeckue ciocoObl MOTYyUEHUS ATFOMUHUEBBIX CIIIIABOB.

41. OKuCIUTETBHBIA 00KUT B METAJUTYPIHH MEIH.

42. KosBepTHpoBaHHWE MEAHBIX INTeHHOB (CyTh IIpollecca, arrmaparsbl,
OCHOBHBIE ITOKa3aTesu).

43. OrneBoe pauHUpOBaHHE YEPHOBOW Melu (CyTh MPOLIECCA, OCHOBHBIE
MOKa3aTelu).

44. DnextponutHyeckoe paUHUpOBaHUE MeIH (CYTh Mpolecca, OCHOBHbIE
TIOKa3aTeNn).

45. Orpaxkare/ibHas M1aBKa HEOOOAKEHHBIX METHBIX KOHILIEHTPATOB.

46. IlomydyeHne HUKeNs U3 OKUCIEHHBIX Py TUIaBKa Ha (eppOHUKENb

47. Ilomy4yeHue HHKeNs M3 OKHUCIEHHBIX Py THUAPOMETAJUIypPrUYecKue
TEXHOJIOTHH.

48. Ilonyuenue HUKENS U3 CyIb(GUIHOTO ChIPhS: TUIaBKa Ha IITEHH.

49. I'lnaBxa BaHiokoBa B MeTaJIIypruu MeIu.

50. KouBepTpoBaHHe HUKEIEBBIX U MEIHO-HUKEIEBBIX IITCHHOB.

51. DnekTtponutuuyeckoe padUHUpPOBaHWE aHOJHOIO HHKeNs (CyTh
IpoLecca, OCHOBHBIE ITOKA3aTeNH).

52. IloaroroBka CBUHELICOAECPIKALLETO ChIPhS K epepadoTKe.

53. I1JaxTHas niuaBka CBUHELICOJEPIKAIEro arjioMepara.

54. PapuHupoBaHre 4epHOBOTO CBHHIIA.

55. OcHOBHble cTaaud mnepepaboOTKH  OTPabOTAHHBIX  CBUHIIOBBIX
aKKyMYJIATOPHBIX Oatapet.

56. OcaxxJieHne 30J10Ta U3 IIHAaHUCTBIX PaCTBOPOB.

57. llnanupoBaHue 30J10TOCOACPKAIINX PY/I.



