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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [AucuunavHa

«MeTa/slyprusi TSDKe/IbIX ILBETHBIX MeETa//IOB» 00ecreunBaeT
¢opmupoBaHue C/IeAyIOIUX KOMIIETeHI[UH C YUéTOM UHAUKATOPOB MX JOCTKEeHUs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

MeTaJ/lJIOB

[TKC-5 CriocoOHOCTb OCYIIeCTBIIATh, AHATU3UPOBATh U
KOpPPEeKTHPOBaTh TEXHOIOTMYEeCKHe TTPOLeCChl IOy YeHUsI [TIKC-5.6, ITKC-5.9

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
WHAUKATOpa

CojpepxaHue HHAUKATOpaA

Pe3ynbTar 00yueHus

IIKC-5.6

IleMOHCTpPHUpYET CIIOCOOHOCTH
OCYILIeCTBJIATh U KOPDPEKTUPOBATh
TeXHOJIOTUYeCKHe MPOLIeCCh
riepepaboTKU DY/, TSHKebIX
LIBETHBIX METAJIOB (COZieprKaIX
Me/lb, HUKeJIb)

3HaTb OCHOBHbIE TTApAMETPHI,
OKasbIBaloII[1e B/IMsHKE Ha

3¢ ()eKTHBHOCTb MeTa/lTypruuecKux
TIpOI[eCccoB (repepaboTKu Py
TSDKeJTbIX MeTasIOB, COZleprKallux
Me/lb, HUKeJTb) U Juara30Hbl UX
ONTUMaJbHBIX 3HaU€HHI; OCHOBHbIE
MIPUYWHBI HapYIIIeHnH paboThI
TeXHOJIOTMUeCKUX MPOLIeCCOB B
MeTal/Typruu

YMeTb NprUMeHSITh M0TyueHHbIe
3HaHUS 00 yC/IOBUSIX MPOTEKAHUS
TeXHOJIOTMYeCKUX MPOLIeCCOB
repepabOTKU Py, TSHKEJTbIX LIBETHBIX
MeTasl/IoB (CoZeprKalux Me/b,
HUKeJTb) /i71s1 00ecrieueHust
TIPaBU/ILHOTO BeJieHUsI
TeXHOJIOTMUeCKOro Tpoljecca
BnapeThs HaBbIKaMU KOPPEKTUPOBKU
TeXHOJIOTMUeCKUX TPOL[eCCOB
TOJTyYeHUsI TSDKeNbIX [JBETHBIX
MeTa/uIoB (MeJy, HUKeJIs1) B CIyvasix
HapylleH!sl TeXHOJIOTUU
TIPOM3BO/ICTBA

ITKC-5.9

leMOHCTpPUpYeT CrIoCOOHOCTh
OCYIIECTB/IATh U KOPPEKTHUPOBATh
TEXHOJIOTYeCKHe TIPOLIeCChI
riepepabOTKU Py TSKeJTbIX
L[BeTHBIX METaJIJIOB (COZiepyKariyx
CBUHELl, L[UHK)

3HaTh OCHOBHBIE NTApaMeTphI,
OKa3bIBAOII[Me BIUSHHUE Ha

3 PEeKTUBHOCTb METaTyPriUueCcKux
TIPOI[eCcCoB (TepepaboTKu Py
TSDKEJTBIX METAJI/IOB, COZIePIKaIluX
CBUHEII, I[UHK) U [iara30Hbl UX
OTTHMA/IbHBIX 3HAUE€HUIA; OCHOBHBIE
MIPUYKHBI HAPYILIeHUH paboThI
TEXHOJIOTUYECKUX TIPOLIECCOB B
MeTaTypruu

YMeTh MPUMEHSITh TT0/TyUeHHbIe
3HaHUs 00 YC/IOBUSIX MPOTEKAHUS




TeXHOJIOTUUeCKUX MPOLIeCCOB
riepepaboTKU P/ TSHKeNbIX [[BETHBIX
MeTasuIoB (Cozep KalljuX CBUHeLl,
LIUHK) /7151 00ecrieyeHUst TIPaBUIbHOTO
Be/IeHUsI TeXHOJIOTMUeCKOoro mporecca
BnapeTs HaBbIKaMU KOPPEKTUPOBKU
TeXHOJIOTUUeCKUX MPOLIeCCOB
TIOJTyYeHHsI TSKEebIX [IBETHBIX
MeTaJlJIoB (CBUHIA, LIMHKA) B CIyYasix
HapylleHUs TeXHOJIOTUH
TIPOM3BO/ICTBA

2 MecTo aucnunIvHbl B cTpykrype OOII

W3yueHne JUCLIMIUIMHBI «MeTalayprusi TsSKebIX L[BETHBIX MeTa/uioB» Oa3upyeTrcsi Ha
pe3y/ibTaTaXx OCBOEHUS Ce[YIOLMX [JUCLIMIUIMH/TIDAKTUK: «AHaIWTHUecKas U (Qu3nueckas
xumusi», «MaTtematuka», «MeTannypruueckass — TeIUIOTEXHUKa»,  «MeTa/ulypruyeckue
TexHOMOruM», «OOoraijeHre pyJ LBETHBIX MeTa/ioB», «TeopHs THIpOMeTa/uTyprudecKrux
TIPOLIECCOBY, «Teopust MYMpOMeTalJTypruueckux TIPOLIECCOBY, «Teopust
3JIEKTPOMETa/TyprudecKuX MpoLeccoB», «O00pyZoBaHHe MeTa/UTypPrUuecKoro TpOU3BO/ICTBA U
3aluTa MeTa/JIOB OT KOppo3un», «IIpou3Bo/ICTBeHHAsl MPaKTHKA: TEXHOJIOrHYecKas (IIpOeKTHO-
TeXHOJIOTUecKasi) MpakTUKa»

Jucounuivza SIBJISIeTCS TpeileCcTBYIOLen JJ1s JVICLIUTUIVH/TIDAKTHK:
«[IponsBo/icTBeHHas IIPAKTHKA: IIPeAAUIIIIOMHast ITPaKTHKa»

3 O0BeM AUCIUILIMHbBI

O0beM AMCHMITHHBI cocTaByisieT — 6 3ET

TPpyA0eMKOCTh B aKaJleMHYeCKHX yacax
(OpvH akazieMHU4eCcKHid yaCc COOTBETCTBYeT 45 MUHyTaM
Buj yue6HoI paboThI aCTPOHOMMYECKOT'0 Yaca)
Cemec
Bcero 1p Ne 7 Cemectp Ne 8

OO0111ast TPYZ0EMKOCTD 216 7 144
JUCLIATUTUHEI
AyauUTOpHBIe 3aHSTUS], B TOM 98 48 50
yucse:

JIEKIINU 52 32 20

nabopatopHbie pabOThI 20 0 20

NpakTUYeCcKue/ceMrHapCcKue 26 16 10
3aHATHUSA
KoHrakTHasi pabota, B TOM 0 0 0
yucsie

B hopme paboTHI B
S/eKTPOHHOH 0 0 0
MH(OPMaLIMOHHOM
obpa3oBaTe/IbHOM cpejie
CamocrosiTenbHas pabora (B
T.4. KypCOBOe 118 24 94
MIPOEKTUPOBaHNe)
Tpy10eMKOCTh 0 0 0




TIPOME)KYTOUYHOM aTTeCTalluu

Bu ipomMe)xyTOUHOM
aTTecTaluu (UTOrOBOTO 3auert, 3auert C

o 3auet
KOHTPOJISI 110 AUCLIUTIIUHE) OLIeHKOU

3aueT C OLIeHKOM

4 CTpyKTypa U cojiepKaHue JUCLUII/IMHbI
4.1 CBopHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLIUII/INHBI

Cemectp Ne 7

Bu/ibl KOHTAKTHOH PadoThI
HaumeHoBaHHe

Ne Jlekiuu JIP I13(CEM)

CPC

o/ pa3jesa U TeMbl
JUCHUTLTUHBI No Ne No

Ko Ko Kom.
Yac. Yac. Yac.

Kon.
Yac.

dopma
TeKylero
KOHTPOJIA

1 2 3 4 5 6 7 8

11

OG611j¥ie BOMPOCHI
MeTasTypruu
TSDKEJIbIX L{BETHBIX
MeTaslIoB:

1 TIPUHLIUIBL U 1 8 1 2
MeTOo/|bl
TIOTyUeHUst MeJy U
HuKesisi. CBoMiCTBa
Y IIPUMeHeHHe

23, 12

Pecdepar

IMupometannyprus
CyMbMUIHBIX
MeJIHbIX, MeJ{HO-
2 HUKeJIeBBIX DY U 2,4 14 2,3 6
KOHLIEHTDPATOB,
OKHCITEHHBIX
HHKeJIEBBIX PY[

Tect

KoHBepTupoBaHue
Me/IHBIX,
HUKEJIEBBIX U

3 Me/IHO-HUKe/IeBbIX 3 4 4 4
LITEHHOB.
IMepepaboTka
(haliHIITETHOB

1,5 6

Perienue
3a/1a4

PadunupoBanue
Me[u.
I'nppometannypru
sl MeZIA 1 HUKeJIsI

5,6 6 5,6 4

Tect

IIpomesxyTouHas
aTTecTalys

3auet

Bcero 32 16

24

Cemectp Ne 8

HanMeHoBaHMe Bujbl KOHTaKTHOH pabdoThI
Ne MMEHOBAHH Jlekumu JIP T13(CEM)

CPC

wn pa3jesia U TeMbl
JUCLMILIAHBI Ne Ne Ne

Ko Ko Kom.
Yac. Yac. Yac.

Kon.
Yac.

dopma
TeKylero
KOHTPOJIS

1 2 3 4 5 6 7 8

9 10

11

1 CBOIiCTBa, 1,2 4 1 4 1 2
TIPOM3BO/ICTBO U
TIpUMeHeHre
1uHKa. O6KuT
IIUHKOBBIX

2,3, 22

OrtueT 1o
naboparop
Ho pabore




CyIb(MUIHBIX

KOHLIEHTPATOB

I'mppometannypru 2,4, Otuer 1o
2 1 LIUHKA 3,4 6 2,3 10 2,3 4 5, 6, 32 naboparop

7 HoW pabore

CBolicTBa,

coipbeBast 0a3a,

TIPOU3BO/ICTBO U
3 | MPuUMeHeHHE 5,6 4 4,5 4 | B3] g Tect

CBUHLIA. 4

AriomMepupyOLLit

00>XKXUT' CBUHIOBBIX

KOHLIEHTPATOB

Cr1oco6n1 2,5, Otuer 110
4 T0JIy4YeHus] CBUHLA 7 2 4 6 6, 7, 26 sabopaTop

8 HOM pabore

5 PadunnpoBanue 8 4 1 6 Tecr

YepHOBOT'O CBHHI[A

IIpomesxyTounas 3auer ¢

arrecrauus OLIeHKOM

Bcero 20 20 10 94

4.2 KparTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Cemectp Ne 7

No Tema

KpaTKOE coaepKaHue

1 OO61me BOIpoCkI
MeTaJUTypPriy TsKeTbIX
L[BETHBIX METaJlJIOB:
TIPUHLIUITB] K METOZBI
TIOTyYeHUst MeJJi U
HuKesst. CBoiCTBa U

K TsKenbIM 1[BETHBIM MeTajljlaM OTHOCSITCSI MeTaJl/lbl
C IVIOTHOCTBIO 7-11 r/cM3 — cBUHeLl, [IUHK, Me/ib,
HUKeJb, 0710B0. OHU SIBJISTFOTCS HAUbO/Iee MaCCOBBIMHU
1o oObeMaM TTPOM3BO/ICTBA MeTa/UlaM{ B MHUDe.
ChIpbeM [1Jis IOTyUeHust MeJId CIy’KaT PYZbl,
MIPOAYKTHI MX 060TaIl[eHus] — KOHI[eHTPaThbl, a TAKXKe

NIpUMeHeHHe

aMOPTHU3aL[MOHHBIN JIOM U OTXO0/bI (BTOPUYHOE
ceIpbe). MeziHbIe pyibl BCer/ja MoaMMeTalInuecKye.
[leHHBIMU CITyTHUKAMU ABJISAIOTCA 0K0/10 30
3/1ieMeHTOB. HuKeseBbie 3aBO/ibl TlepepabaThIBalOT JBa
TUMA pPyJ: OKUCIeHHbIe HuKeseBble (OHP) u
cy/b(huHbIe MeIHO-HUKeneBble. BTopuuHOe chIpbe.
Tonnmeo (B MeTa/llypriuu CTPeMSITCS MUCII0/Ib30BaTh
KaueCTBEHHOE TOIJIUBO C BHICOKOW TETJIOTBOPHOU
CITIOCOOHOCTBIO I HU3KUM COZI€P’KaHHEeM 30J1bI:
MIPUPO/IHBIN ra3, Ma3yT, KOKC), OTHEYIIOpHbIe
MaTepHaibl (K1acCU(pULIMPYIOT 110 OTHEYTIOPHOCTH,
XUMUKO-MHHEPa/IOTUYeCKOMY COCTaBy, XUMUUECKOH
CTOMKOCTH), (h/TFOCHI (MCTIOJB3YIOT, KaK MPaBUIo,
KBapLl, U3BECTHSIK, KeJle3HYI0 pyAy). Tsokenbie
L[BETHbIE MEeTa/l/Ibl MO/IyYaroT MUPO- U
TUpOMeTasTyprudeckumM criocobamu.

1711 BceX Me/IHbIX U HUKeJIeBbIX NpeANpUsITUN
XapaKTepHbl MHOTOCTyTeHYaThble TeXHOJIOTUUeCKHe
cxeMbl. B ocHOBe /1r060T0 MeTasuTypruueckoro
ripoLiecca JieXKMT NPUHLUI [epeBoja
00pabaThIBaeMOT0 CHIPbSI B T€TEPOT€HHYIO CUCTEMY,
COCTOSIIIYIO U3 IBYX, TPeX, a UHOrAa U bosiee das,
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KOTOPbI€e JO/DKHBI OT/IMUATLCS IPYT OT Ipyra
COCTaBOM M (PU3MUECKMMHU CBOMCTBaMU. [1py 3TOM
ofHa u3 (a3 Zo/mkHa 000raIaTeCs U3BIeKaeMbIM
MeTaJlZIoOM U 00e/IHATHLCS IPUMeCsIMY, a Apyrue (a3sbl,
Hao00pOT, 00eJHIATHCS OCHOBHBIM KOMITOHEHTOM. B
KaK/J0W 13 110C/1e[j0BaTe/TbHO MPOBOAUMBIX
TeXHOJIOTUUeCKUX OIeparjiii MOCTeeHHO MOBBIIIAI0T
KOHL|EHTPaL1I0 MeJii B OCHOBHOM
MeTaJlJICOZieprKallieM MPOJyKTe 3a CUeT OTZe/IeHUs
MyCTOM MOPO/bI ¥ COMYTCTBYIOLMX 3/IEMEHTOB,
TJIaBHBIM 00pa3oM >kese3a U cepbl. Ha mpakTuke
yJlajeHue kere3a U Cepbl OCYILIeCTBJISIFOT 3@ CYET UX
OKHCJIeHUsI B TpU (00)KUT, T/IaBKa, KOHBEPTUPOBAHHeE),
B /iBe (TJ1aBKa, KOHBEPTUPOBAHUE) WU B OJHY
CTafvo.

Megp - snemenT I rpynmel [Teproanueckoit CUCTeMBbI
3/IeMEeHTOB; ITOPSAKOBbIN HOMep 29; aToMHas Macca -
63,546; mnoTHOCTE - 8,92 r/cm3; trn =1083°C; tkur =
2595°C. Meab 06/1a/1aeT BBICOKOM TeIIo- U
3/IEKTPOTIPOBOJHOCTHIO Y JIETKO MO BEPraeTcst
TulacTh4yeckoii oopabotke. Hukenb — meTtan
MO/rPYIMIIbI XKeJie3a. Y CTOMYMBAasi ero BaJIeHTHOCTh
paBHa 2. Ob6ajaeT BBICOKOUM TTPOUYHOCTHIO U
TJIACTUUHOCTBIO, XOPOLIO 00pabaTbiBaeTcsi U B
XOJIOAHOM U B TOpSiUeM COCTOSTHUU. B xumuueckom
OTHOILIEHUU MaIoaKTHUBeH. triy1 =1455°C, tkur =
2900°C. I1noTHOCTB IMTOrO HUKeJIA - 8,8 r/cM3.Menb
MIPUMEHSeTCS B 37IeKTPOTEXHUKE U 3/IEKTPOHHKE,
MallMHOCTPOEHWH, TPAHCTIOPTE, CTPOUTEIbHBIX
MaTepuajax, XMMAYeCKOU MPOMBIILIEHHOCTH, B
U3/Ie/usiX U Mpubopax ObITOBOTO Ha3HAUeHWH,
ceslbCKOM X03siicTBe. Ni - OCHOBHOM 3/1eMEHT,
n00aBKM KOTOPOTO yJTyuIllat0T CBOWCTBA CTau (ee
MIPOYHOCTH U BSI3KOCTb MPY MOBBILLIEHHOW
Temneparype). CriaBbl HUKess € xene3oM (8-80%
Ni) - HepykaBeroll[ue U KaporpouHsle. JKene3o-
Me/JHO-HUKeJIeBble CIIaBbl UCTIOb3YHOT J/Is1
M3rOTOBJIEHUS HarpeBaTe/IbHbIX 3/IEMEHTOB
snekTporieue. Hukesp MCNonb3yroT AJ1s1 MOKPBITUS
(HMKenMpOBaHUs) APYTUX METa/IIOB.

ITupomeTannyprus
Cyb(QUIHBIX MeHBbIX,
Me/JHO-HUKeJIeBbIX Py[ U
KOHL|eHTPAaTOB,
OKUCJ/IEHHBIX HUKeJIeBbIX

PYA,

[TpuMeHSIIOT c/iefiyrolijre TPOLecChl T/IaBKU Ha
LITelH: OTpa)kaTesbHasi M/1aBKa ChIPbIX
(He0o0O0XKEeHHBIX) KOHI[EHTPATOB WJTH OTapKa; IJlaBKa
B DYJHOTEPMHUECKUX 3/IEKTPUUECKUX Tevax; MiaBKa
B IIIaXTHBIX TeUax py/ibl UK KOHLIeHTpaTa rocJie
Tripe/IBapUTE/IbHOTO OKYCKOBaHUSs IyTeM
OpUKEeTUPOBAHUS WJTH arjioMepariuy; Tporiecc
«Hopanga»; riporiecc «Muilyoucu»; KUCIOPOAHO-
tdakenbHas riaBka (K®IT); B3BelieHHas (puHCKas)
raBka (OyTokyMmIly); ryiaBka BaHrokosa.llesb
maxTHOU 11aBkM OHP — MakcHMasibHOe u3BJjieueHre
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HUKeJs U KobOasibTa B IIITEHH U OIIJTAKOBAHUE ITyCTOM
nopo/ibl. B 11axTHOM neur mpyu BOCCTaHOBUTETbHO-
cybbuaupYyoIe raaBKe MPOTeKarT CaeyroIiue
OCHOBHbIE (PU3UKO-XMMHUUECKHe MPOLIeCChl: CKUTaHHe
TOTJTMBA; BOCCTAHOB/IEHUE U CyJ/IbQUUPOBaHNe
OKCH/IOB; IITeHHO- U 1IJIaKoOOpa3oBaHUe; pa3ieneHre
I1/71aKa U mteiiHa. Hanbosbizee pacripocTpaHeHye B
Mupe J1s iepepabotku OHP monyunnia
5/IeKTPOI/IaBKa Ha (heppOHUKeEJTb.

KongepTrpoBaHue
MeZHbIX, HUKeJIeBbIX U
Me/IHO-HUKeeBbIX
mreiiHoOB. [TepepaboTka
(aliHiITeiHOB

KoHBepTHpoBaHUe — OKUC/IUTENbHBIN MPOLiecc,
3aK/TFOUAIOIUICS B 00paboTKe Cy/IbGHUIHBIX
pacIyiaBoB KHMCIOPOJCO/ieprKalliUMU razaMu (Bo3ayX,
KHCIOPOAHO-BO3YIIIHAs CMECh) C Lie/Ib0
KOJIMUeCTBEHHOT0 yZa/eHus JKeJle3a, a TakKe
YaCTUYHO WJ/IM TOJTHOCTBIO U Cephbl. TIpU
KOHBEDPTUPOBAaHUU MeJHbIX IITEHHOB ya/sOT
TIPUMeCU Cepbl U MOy4YatoT UePHOBYIO Me/lb,
coziepxkaiyto meHee 1 % npumeceit. [1pu
KOHBEPTUPOBAaHUU MeJHO-HUKeJIeBbIX IITeHOB
VMMEIOT APYTYIO 11e/lb — [oy4YeHre MeHO-HUKeIeBOro
(atiHiTeliHa, Mpe/iCTaB/IeHHOTO MPeUMYI[eCTBeHHO
cynbpuaamu meau Cu2S u Hukenss Ni3S2.
HuikesneBble 1ITeMHbBI OT/IMUAIOTCS COZleP>KaHUEM 0
20 % HuKens U »Kejie3a B popMe MeTa/TiueCcKou
¢a3bl. Llesbi0 KOHBEPTUPOBAHUS SIB/ISIETCS TIO/TyUeHue
HUKeJIeBoro (haiiHIITeliHa C MUHUMAa/IbHbIM
cofiep>KaHreM >Kesiesa.

@alHIIITeH MMpe/iCTaB/IsIeT COO0M CIIIaB CyIbGHI0B
HUKeJs ¥ MeJj1, B KOTOPOM pacTBOPEHO HEKOTOpoe
KOJINYeCTBO Cy/Tb(MUA0B >Kese3a U KobanbTa, a TakxKe
MeTa/uinyeckoit asel. CocTaB MeJHO-HUKe/1eBOro
¢atiHmreliHa, %: 40-55 Ni, 20-30 Cu, 0,6-1,2 Co, 2,5-
3,5 Fe. CocraB HuKesneBoro (aiiHiTeiiHa, %: 76-78
Ni, 19-21 S, 0,2-0,4 Fe, 0,5-0,9 Co, mo 2 Cu. Jns
pasziesieHusi Meii ¥ HUKeJsi IPUMEHSIIOT MeTO/,
dbnoTaLuu: Npy MeJIeHHOM OXJIaXKeHUU
KOMIIOHEHTHI pacriyiaBa MeJJHO-HUKe/IeBOro
(aliHiITeliHa KpUCTa/UTU3YIOTCS B pa3/ie/ibHble, UeTKO
pa3rpaHuyeHHbIe KpUCTa/uinyeckue gassbl.
Kapb6oHunbHasi TeXHOJI0THS (KapOOHU/TBI HUKeJIS U
KeJsie3a py HOPMaJ/IbHOM TeMIiepaType sIBJISTFOTCS
JKUZKOCTSIMU; pa3/IUuKsi B TemrepaTypax KUIeHus
TMO3BOJISIFOT UX Pa3fesisiTh CeJIEKTUBHOM BO3TOHKOMN)
M03BOJIsIeT YBEJIMUUTh U3BJIeUeHUe HUKEeJIS 13
¢aitHiTeliHa 10 95-96% U COKpaTUTh
TIPO/IOJDKUTENTBHOCTD LIUKJ/Ia TTepepaboTKu
datinirelida 1o 3-4 gHei.

PadunupoBanue mesu.
I'upomMeTaniyprusi Meu
Y HUKeJIs

bonee 95% BbiT1aB/IeHHOW UepHOBOUM Me/IU B
HacTosIlee BpeMsl M0/IBepratoT BYXCTaJUMHOMY
pacduHupoBanuto. Llesib oreparyy orueBoro
padUHUPOBaHUS — TIO/ITOTOBUThL UEPHOBYIO Me/lb K
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3/IeKTPOJIUTUUECKOMY pathHHUPOBAHUIO: - yAaTUTh
Bpe/IHble MpUMecH (KUCJIOpOJ, Cepy, JKeme30, HUKe/b,
L[UHK, CBUHEL], MbIIIbSIK, CYPbMY, PACTBODPEHHbIE
rassl); - MOMYYUTb OTJIMBKU MeJi B (hOpMe TIIIOTHBIX
POBHBIX TJIACTUH MOCTOSTHHOM Macchl. B pe3ysbrare
OTHEBOT0 paMHMPOBaHUs COZlep>KaHre MeIu B
aHoziax nossimaercs 10 99,4-99,6 %. Llenb
3/1eKTPOJIMTUUECKOTr0 PAQUHUPOBAHUS — TIOJTyUeHue
Me/i1, yI0BIeTBOPSIOLIel 10 3/1eKTPOIPOBOJHOCTH
TpebOoBaHUsIM MeXX/IyHapoJHoro cravzaapTa (1,724 -
10-6 Om-cm). Takast Mesib COZEPXKUT 00BIYHO Oosee
99,96 % menu, okosio 0,02 % kucmopoga u 0,02 %
HOPMHDYEMBIX B CyMMe JIeBSITH IIpruMecei.
I'igpomMeTaniypruueckrie poLecchl CBOAATCSA K
pacTBOpeHMUIO (BbIllle/lauMBaHUI0) MeTasljia U3 Py U
KOHL|€HTPAaTOB, MPOU3BO/ICTBEHHBIX MOJYTPOAYKTOB U
Pa3/IMUHBIX OTXO/IOB C MOC/IeAYIOIIMM Bblle/IeHUeM U3
T0JyYeHHBIX PACTBOPOB MeTasljia iU ero
XUMUUECKoro coeiiHeHusi. YacTo mpoBoAsT
orepaly OYUCTKU pacTBOpa OT IIpUMecel 1
KOHIIEHTPUPOBaHUIO OeIHBIX PacTBOPOB. B
TU/IpOMeTasyypriuy HUKeJIs [ OCYILLeCTB/IeHUS
TIPOIIECCOB BBIIIIe/TAUMBAHMSI, TPEOYIOIIUX BBICOKUX
TemIrepaTyp Y y4acTUs B MpoLiecce ra3oBol ¢asbl,
HanboJIbIlIee IPUMEHeHHe UMEIOT aBTOK/IaBbI U
JIpyTHe arnraparbl ¢ THTeHCUBHBIM MacCOOOMeHOM.
Haubosee pacnipocTpaHeHHbIH U JIeIIEBbIN peareHT
J/1s1 BbIIlle/lauyMBaHUsI MeJHbIX DY, — PACTBOPbI CEPHOM
KUCJIOTHI. B MPOMBIIII/IEHHBIX YCIOBUSIX B
MeTa/UTypruu HuKesst Haubosiee yacTo MPUMEHSIIOT
Oostee fietieBbIe U OCTYITHBIE PACTBOPUTETUA —
pacTBOPbI CEPHOM KUCIOThI U aMMHaKa. DKCTPaKLus
MeJI U3 paCTBOPOB MOJKET OCYILeCTB/STHCS IBYMS
crioco6amu: 3/1eKTPOIKCTPaKLel 1 MOHOOOMeHHOM
copbirueit. [TpeumyIIiecTBO 3KCTPAKIIUH TI0
OTHOIIIEHHUIO K PYTUM CI1I0cob6aM M3BeueHUst Meu 13
PaCTBOPOB 3aK/TFOUAETCS B ee CITIOCOOHOCTH
OpPraHM30BaTh HelpepbIBHbIN, MPOU3BO/ICTBEHHBIN
TMpoL[eCC, KOTOPbIM CHUKAeT 3KCITyaTalluOHHbIe
3aTpaThl M yBeanurBaeT 3¢ (eKTUBHOCTh TPY/a.

Cemectp Ne 8

Ne

Tema

Kpartkoe copep:xaHnue

CBoticTBa, MPOU3BO/CTBO
Y TIpUMeHeHue I[UHKa.
OOGXXHT [TUHKOBBIX
CyTbGUHBIX
KOHLIEHTPAaTOB

LInHK — 351emeHT I rpyrine! meproguuecKoi Tab/ILIbI
.. MenpeneeBa, MeTa/l/l CHHeBaTo-0e/ioro 1BeTa,
aToMHbIA HOMep 30, aToMHas macca 65,38,
BaJIPHTHOCTL - 2.  7Zn =7,14 r/cM3; trit =419,4°C,
tkun = 906°C.X0/10HbIM LIMHK XPYIIKUW U He
npokatbiBaeTcsi. LIUHK — CUJTBHO JIeTY4YMii MeTasll.
CraHZiapTHBIN 3/1eKTPO/HBIN MOTeHLMal LiMHKa = -
0,763 B. Zn — camblli 3/71eKTPOOTPULIATE/IbHbBIN MeTasll
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13 TSDKeJIbIX LIBeTHBIX META/lJIOB Y BBITECHSIET UX U3
pactBopa. CbIpbeM SBSIOTCS MOMUMeTa/VInYecKue
PYZibl, COAep Kalljie KpoMe Zn, Me/jb, CBUHEL,
6/s1aropo/iHbIe MeTaslibl, pefiKiue U pacCesiHHbIe
3J1eMeHTbl, MUHepaJslbl JKeJjie3a, aTlFOMUHUS, KDeMHUS,
KaJIbLusl, MarHus u p. Pasnuuatot cynbhuaHble 1
OKHCJ/IeHHbIe LIMHKCOZep Kallye pyZbl. Zn MoayJyaroT
TTUPO- ¥ TUAPOMETA/ITyPruueCcKiM CriocoOaMu.
KpynHenimmmy mpon3BoAUTENSIMUA LIMHKA SIBJISTFOTCS:
Kuraii, Kanazia, ABctpanus. Kpynuetiiimu
noTpeOuTeIIMH 1IUHKA siByisitoTcst Kuraid; CIIA,;
SAnonus; ['epmanusi; Benmukobputanuvst; @paHis;
Benbrus, Kanazna, Utanus, ABcTpanus,
Wupus.MupoBoe noTtpebsieHre IUHKA 110 OCHOBHBIM
00/1aCcTSIM TIPUMEHEHUs] B CPeZIHEM PACIIPe/IesieTCsI
cnenytomumM obpaszom (% oT obitero norpebdieHus):
OLIMHKOBaHWe CTa/u — 36, IPOU3BO/CTBO JIATYHU U
OpoH3bI — 26, (hacoHHOE UThHE TI0/] AaBeHueM — 26,
LIMHKOBBIW MPOKAT — 3, XMUUECKHe TOBaphI (B TOM
Yuc/ie UHKOBLIe Oennna) — 6,5.

[Tpu OKUC/TUTENTHHOM 00KUTE OKUC/IEHHE CY/Th(MUI0B
MeTaJlJIOB COCTOUT U3 C/IeyIOIIMX OCHOBHBIX
craguii: 1) BHemHel auddysum Kuciopoja us
ra3oBoro o6béma K rMoBepxHOCTU CYJTbGHUI0B; 2)
a/icopO1MY MOJIEKY/IIPHOTO KUCIOPOZia Ha
MOBEPXHOCTH Cy/Ib(GHU/0B U AUCCOLUALIUU €ro MpU
KaTa/INTUYeCKOM [IeHiCTBUU MTOBEPXHOCTU Ha
aToMapHbIY Kuciopog; 3) auddys3uu Kucaopoza
BHYTPb PeIéTKY cynbdua;4) obpa3oBaHus
MepPBUYHBIX COe/JMHEHUM MPY B3aUMOZEeNCTBUN
cybduga C aToMapHbIM KUC/IOPO/IOM; 5)
XUMHYeCKOT0 B3aUMOJeiCTBYSI 00pa30BaBILIeTrocst
MIPOMEKYTOUHOTO MPOAYKTa (Cy/bdaTta) C Cyabhuiom
C ToJiyueHreM OKCH/Ia U BbljiesieHreM (fecopOiiyn)
SO2; 6) XuMHUUeCKOro B3auMO/IelCTBUS
MOBEPXHOCTHOM IJIEHKU OKCH/Ia C CEPHUCTBIM
AHTU/IPU/IOM C 00pa30BaHUEM BTOPHUUHOTO
cynbdara.[lns1 06)Kura KOHLIEHTPATOB HUCTIOb3YIOT
MperMYyILeCTBEHHO Meur «kursiero ciost (KC)».
OTOT cr1ocob 06ykKura oTaMYaeT BbICOKast
TIPOU3BO/IUTE/TLHOCTBIO, CTaOU/TBHBIN PEXKUM 00XKUTa,
BBICOKOE KaueCTBOM Orapka, aBTOreHHOCTb MpoLecca
C BBICOKOU CTeMeHbI YTUINW3al[uu TeEXHOJIOTHYECKOT0
Teria, MPOCTOTOM 00C/Ty>KUBaHUS U OOBIION
JUTATe/IbHOCThIO KaMIiaHuM Teueid «KC», BbICOKOU
KOHLIeHTpauuu SO2 B OTXOASIIMX ra3ax.

I'mppometannyprus
LMHKa

Lenb Bbile/lauMBaHus - MaKCUMaJIbHOE W3B/leUeHUe B
pPacTBOP LIMHKA YU HEKOTOPBIX COMYTCTBYIOLLUX €My
L[eHHBIX KOMIIOHEHTOB IMPYU MUHUMAaJTbHOM
3arpsi3HeHUM pacTBOpa NMPUMeCSIMU, BPeIHbIMU [I/Is
MOC/IeYIOLMX Omepalyii OTe/ieHHsl TBePOro OT
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JKAJKOTO U 37IeKTPOOCAKIAAHUS LIUHKA.
BeliiesiauriBaHie LIMHKOBOTO Orapka BelyT
pa3baB/ieHHBIM PAaCTBOPOM CepHOU KucioThl (120-140
r/am3 H2S0O4) npu temneparype 65-70°C:ZnO +
H2504 = ZnS04 + H20./ns BbIfe/IeHNUs IPUMeCen
13 pacTBoOpa Cy/b(aTa LIMHKA UCI0JIb3YIOT Pa3InyHble
MeTO/bl: TUAPOIUTUUECKUH, LIeMeHTal[MOHHbIM,
XUMUUECKUH, 3/1IeKTPOIUTHUeCKUI. [1/1s
OCYLL|eCTB/IEHUSI TIPOLIECCOB BbIL|e/IaurBaHUs
LMHKOBOT'O OrapKa ¥ OUMCTKH PacTBOPOB OT
rpuMecel UCTOoJb3YIOT CTaHAAPTHOE
rUpoMeTasiypruueckoe o00py/ZioBaHHe: aruTaTopkl,
MavyyKu, CTYCTUTEe/H [1JIs1 pa3/ie/ieHusi MyJibIl U
(GUBLTPBI pa3/TMUHON KOHCTPYKLUH.

Brigenenue juHKa U3 OUMIEHHOTO PacTBOpa
cy/sib(haTa LIUHKA C [oJly4eHreM rOTOBOrO MPOJYyKTa
OCYLLeCTBJISIFOT METOZ0M 3j1eKTposin3a. s
OCYILleCTBJIEHUS IPOLiecca MOABOASAT 3/1eKTPUUeCKUN
TOK K 3/IEKTPO/IaM 3/IeKTPOJIN3HOU BaHHbBI: KaTo/aM
(anmroMuHKEBBIM) M aHO/laM (CBUHLIOBBIM). Ha KaToze
WJieT BOCCTaHOBJ/IeHHWe UOHOB Zn2+ U3 pacTBopa J0
MeTa/VIMUeCKOro COCTosiHus: Zn2+ + 2e — 7Zn0O. Ha
aHo/le 37eKTpruYecKast SHeprus pacxoyeTcs: Ha
passio’keHue Bo/ibl C 00pa3oBaHHeM ra3006pa3HOro
kucnopoga: H20 — 2e - 0,502 + 2H . BanHbl A4
3/1IeKTPOJIM3a L{UHKA U3TOTOBJISIFOT B OCHOBHOM W3
kesie300eToHa. VX pacrionararT B 3/JaHUHU 1jeXa
psigamu o 20-30 BaHH. KaToziHble Zn TMCThI
TIepeTUIaB/IsSIOT B MHAYKIMOHHBIX IeYax C J00aBKOM
¢droca — xyopucroro ammonus (0,5-0,6% oT macchl
LIMHKA). BbIX0/ UylIKOBOrO [IUHKA OT MacCChl
3arpy’kaeMoro KaToJHOro ocajka — okoso 98%.
Pa3nuBKy meTasia MpOBOJAT Ha KapyCelbHbIX WIN
MIPSIMOJIMHENHBIX Pa3/IMBOYHBIX MalllWHaX.

CBoMCTBa, ChIpbeBast
0a3a, MPOU3BO/ICTBO U
TIpUMeHeHNe CBUHIIA.
Arnomepupyromnmi
00>KUT CBUHI[OBBIX
KOHLIEHTPATOB

CsuHerl] — 35emMeHT [V rpynrsl nepuoguveckon
TabJIUI[bI, aTOMHBIN HOMep 82, aToMHast Macca 207,19,
BaJIPHTHOCTb 2 Wi 4. trut cBuHua 327,4°C, tkurl -
1745°C, nnotHocTb cBUHIA - 11,336 r/cm3. B
XMMHYECKOM OTHOLLIEHWH CBUHEL] I0CTaTOUHO
vHepTeH. ChIpbeM SB/ISOTCA [10IMMeTa/yInuecKue
pyZbl, coziepskailye Kkpome Pb, mMefib,
L[UHK,b/1aropo/iHble MeTasl/ibl, pe/IKie U paccessHHbIe
3/7IeMeHThI, MUHepaJibl Keje3a, aJlFOMAHUS, KpeMHUS,
KaJIbLusl, MarHus u p. Paznuuatot cynbhuaHbe 1
OKUCJ/IeHHbIe CBUHeL|CO/iep Kale
roJiMMeTasTueckue pyibl. OCHOBHOM Cr1oco6
MOJTyYeHus1 CBUHLIA —

nypoMeTaTypruueckuii. OCHOBHbIMU
nipousBozauTesiMu Pb 3a pyGexom siBnisiroTcst: Kuraid,
CHIA, Tlepy, Kanaga, [lIBewnsi, ABCTpasius,
Mekcuka. OcHoBHBIe oTpebuTenu ceuHia — CIITA,
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Benukobpuranus, ['epmanus, Anonus, ®paHius,
Wranus, Vicnanus. I'naBHbIN noTpebyTeb CBUHIIA -
aKKyMYJIITOPHAsi IPOMBILLJIEHHOCTb. [I/151 3TOU Liesin
tpatuTcs 30-45% npousBogumoro Pb. 15-20% Pb
WJEeT Ha HYK/bI 3/IEKTPOTEXHUUECKOU
MIPOMBILLJIEHHOCTH, XOPOLlIe aHTUKOPPO3UOHHbIe
cBoiicTBa Pb mo3BoJIsitOT MCI0/TE30BaTh €ro B
XUMHUUECKOM U MeTasylypruuecKoi MpOMBILIIEHHOCTH.
B Buzie ciyiaBoB € pyruMu MeTasijiaMu
notpebsistoTcs ot 5 10 15 % Pb.

HasHaueHue aryioMmepupymoiero ookura —
MO/IrOTOBUThH CBUHLIOBBIM KOHLIEHTPAT K LLIaXTHOM
TJIaBKe Ha uepHOBOU cBuHel]. Llenb: 1) ynaneHue u3
KOHL|eHTpaTa Cephbl IyTeM OKUC/IeHUS CyIb(QUIHOTO
ChIPbsI KUCIOPOZIOM BO3/lyXa (ONTUMasbHasi CTereHb
Jecynb(dypusaLyu npu obxure kKosebsercs ot 60 10
85 % M 3aBUCUT OT XMMHWUYECKOI'0 COCTaBa CBUHL|OBBIX
KOHL|EHTPAaTOB); 2) OKyCKOBaHHE MeJIKOr0 MaTepuasa
Y TI0JIyYeHHe TOPUCTOr0, ra30MpOHULIaeMOro,
MIPOYHOrO arjiomMepara NpUroJHOro Jijisi MJIaBKU B
LIaXTHOM Teuu; 3) NepeBOoJ, LIeHHbIX JIeTYYnX
KOMITOHEHTOB KOHLIeHTpaTa B ra3oByto ¢asy C
TIOC/Ie Iy FOII[UM U3B/IEUEHHUEM UX U3 OO)KUTOBBIX I'a30B
(S, As, Sb, Cd u peakue MeTtasbl). [Tosydyaembiii ipu
ob>kure aryiomepar Ao/pkeH 00/1a/1aTh CeyOIUMU
KauecTBaMM: BbICOKOM MPOUHOCTHIO; XOpOLLer
TIOPUCTOCTBIO (CyMMapHbIH 06beM TIop 65-75%);
OJIHOPO/IHOCTBIO TI0 XMMUUECKOMY U
rPaHy/IOMEeTPUUYECKOMY COCTaBY; COZiep>KaHUe Cephl -
1,5-2,5%, cBuHLa 45-55%); UMeTb TeMIiepaTypHbIi
vHTepBan pasmarueuss 950-1000°C.

Crioco0bI TI0/TyUeHust
CBUHIIA

[TupoMeTasTypruueckue Crioco0bl TIOJTyueHHs] CBUHIIA
(ocagurenbHasi, peaklMOHHas r1aBka, KUBLIOT-
ripotiecc). [IlaxTHas BOCCTaHOBUTE/IbHAs TI/laBKa —
YHUBepCa/TbHbIA crIocob moydyeHus cBuHLA. Leu:
TMO/TyYMTh MaKCUMa/lbHOe KOJTMUeCTBO CBUHI]A B BU/le
YepHOBOI'0 MeTasuia, cogepxkaujero Au, Ag, Cu, Bi,
Sb, As, Sn, Te; oly1akoBaTh MYCTYO MOPOJY U
repeBecTH B LIJIAK MaKCUMaJlbHOe KOJTMYeCTBO
LIMHKa. VIcXoAHBIMUY MaTepyaiaMu JJ1sl T/1IaBKU
SIBJISIFOTCSI CBUHLIOBBIN arjioMepaT, KOKC U BO3[yX.
Arnomepar co/iep>KUT CBHHEL], COMYTCTBYIOILIMEe
MeTaJuTbl (Me/b, [IUHK, 30JI0TO, Cepedpo, BUCMYT U
T.JI.) ¥ BCe He0OX0[Mble KOMITOHEHTHI /IS
oOpa3oBaHu I1aKa. 3arpy3Ka arjiomepaTa U KOKca B
Treyb OCYIeCTB/IsIeTCs MOoCI0MHO. [TIpogyKTaMu
LIaXTHOW BOCCTAHOBUTE/TbHOM TJIaBKU SIBJISTFOTCSI:
YepHOBOM CBUHeL], 11I/1aK, IITeWH, 11meli3a U Mblib. B
YepHOBOM CBUHLIE MOKET cojiepKaThes, %: 92-98 Pb;
1-5 Cu; 0,5-2 As; 0,5-2 Sb; 0,1-0,2 Bi; 0,01-0,05 Te;
1000-1500 r/Tr Ag; 50-100 r/T Au. Obiiee
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cofiep)kaHue TipuMecen focturaet ot 2 o 10 %.

PadunupoBaHue
YepHOBOT'O CBUHIIA

KoHeuHasi cTerieHb OUMCTKU OT OCHOBHBIX TIPUMecei
pernameHtupyetcs 'OCT 3778-98. PaduHrpoBaHue
YepHOBOTO CBUHI[A OT MPUMeceli MPOBOAST OJHUM W3
JIByX METO/IOB: TMPOMETa/TyPruyecKuM Uin
3/IEKTPOIMTHYEeCKHM (B BOAHBIX pacTBopax).llpu
MUpOMeTa/Typruueckom padvHUPOBaHUHY,
OCYIL[eCTB/ISIEMOM B pa)MHUPOBOYHBIX CTaTbHBIX
KOT/IaX, U3 UePHOBOI'0 CBUHLIA TIOC/Ie/|0BATeIbHO
ya/s0T MeTaJUIbl: - Me/lb JIMKBAL[eH 1 C TIOMOIIIbIO
00paboTKH pacruiaBa 3/ieMeHTapHOM CepOit; - TeJUTyp C
TIOMOIL[bI0 METa/UTMYeCKOT0 HaTpUsl B TIPUCYTCTBUU
e/IKOT'0 HaTpa; - MBILIbSIK, CypbMY U OJIOBO B
pe3y/ibTaTe OKUC/IUTE/IbHBIX OTlepaliyif; - cepebpo u
30J10TO C MTOMOILBI0 MeTa/UIMYeCKOr'0 LIMHKA;- LIMHK
OKHCJIeHWeM B CBUHLIOBOM BaHHE WM B 11[eJIOUHOM
pacrijiaBe, BaKyyMUPOBaHUEM M PYTUMH CIIOCOOaMU;
- BUCMYT YJaJISIFOT MeTa/UTMUeCKUM KaJlbL{ieM,
MarHuvieM, CypbMOM, TIPU 3TOM MPOUCXOJUT
3arpsi3HeHue CBUHI[A STUMU MeTasllaMu;-
KaueCTBeHHOe PaMHUPOBaHUe OT KaJblivsl, MarHUS U
cypbMbl.Ha Kaxk10¥ cTagiuy pahMHUPOBaHUS
00pa3yroTcs cheMbl (IPOMEXKYTOUHBIE TIPOAYKTHI), B
KOTODbIe 1epexoJsT NMPUMeCH U 4acTh CBUHLIA. VX
TIOZIBEPTalOT CaMOCTOSITeIbHOM TiepepaboTKe.

4.3 IlepeueHb 1a0O0PaTOPHBIX padoT

Cemectp Ne 8

. Ko/1-Bo akajieMuuecKux
Ne HaumeHoBaHue 1a60paTOpHO# PadoThI
4acoB
1 O6Xur cynbGUAHBIX [UHKOBBIX KOHLIEHTPATOB 4
7 BriiesiaurBanue LMHKOBOrO Orapka 1 O4MCTKa 6
pacTBopa OT mnpuUumecei
3 OJIeKTPOJINTUUECKOe OCaXKJeHUe I[MHKAa U3 4
CepHOKUCJIBIX PacTBOPOB
4 BoccraHoBuTesibHas I1aBKa CBUHLIOBOIO 6
arjiomepara

4.4 IlepeyeHb NPaKTHUYECKHX 3aHATUHN

Cemectp Ne 7

. Ko1-Bo akapgeMuueckux
Ne TeMbl IpaKTHYeCKUX (CEMHHAPCKHX) 3aHATHH
JacoB

1 PacueT palMoHamBbHOrO cocTaBa Cy/ab(ULHOIO 9

Me/IHOTO KOHILIeHTpaTa
? PacueT pyJoTepMHYecKoil Meud MJIaBKW MeJHbIX 9

Y MeJJHO-HUKeJIeBbIX PY/]
3 MarepuasnpHbli OanaHC TUIAaBKH Cy/b(UAHOTO 4

MeJ/IHOT0 KOHILIeHTpaTa Ha M0/J0rPeTOM BO3ZYIIHOM
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JyThe

PacueT palMOHAIBFHOTO COCTaBa ILTEHHa,

13 PacTBOPOB

4 KBapLeBOro (uitoca MpU KOHBEPTUPOBaHUU 4
MeJIHOr0 IITelHa

5 YCTpOUCTBO ¥ MPUHLIUTI IeMCTBYSL aBTOK/IaBa [i/ist )
KHWCJIOTHOTO BBIIIeTAUNBAHUST HUKEJIS

6 OKCTpakLMOHHasl YCTaHOBKa /[I/Is BbiZie/IeHHsl MeZix 9

Cemectp Ne 8

Ko/1-Bo akajieMmuuecKux

CBHMHLIOBBIX KOHLIEHTPATOB

Ne TeMbl NPaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
JacoB

Pacuet TernioBoro 6anaHca mporiecca ookura

1 L[UHKOBBIX KOHLIEHTPATOB B T€UM KUIISILEro 2
10t
PacueTt mapameTpoB 0060py/0OBaHUs /st

2 MIPOLIECCOB BBIILL[e/IaYMBAHUS U OUMCTKU 2
pPacTBOPOB OT TpuUMecei

3 3aziauu 1o ruipoMeTalTypriuu LUHKa. )
CrexruoMeTprUYecKre PacyeThl

4 PacueT palMoHa/sBHOTO COCTaBa Cyb(UIHOTO )
CBUHLIOBOT'O KOHLIEHTpAaTa
Beibop TWma miaka ¥ pacuéT KOJMuecTBa

5 (b/IFOCOB TPH arJIOMepUpPYHOIieM 00XKure 2

4.5 CamocrosiTes1bHasi padora

Cemectp Ne 7

Ko/-Bo akajeMu4ecKHx

No Bujg CPC
4acoB
1 BbinonHeHre TPeHUPOBOUHBIX U 00yYaroInX 8
TeCTOB

2 Harvcanue pedepara 4

3 IToaroroska K 3a4éTy 4

4 IToAroToBKa K MPAaKTUYeCKHUM 3aHSITUSIM 4

5 Pertenue crierjyasibHBIX 3a/1a4 4

Cemectp Ne 8

Ko/1-Bo akajeMu4ecKHx

No Bujg CPC
4acoB
1 BeinosiHeHNe TPeHUPOBOUHBIX U 00YUaroLX 8
TeCTOB
7 OdopmeHne oT4eTOB 110 J1aOOPaTOPHBIM U 10
NIPaKTUYeCKUM paboTam
3 IToAroToBKa K 3a4éTy 6
4 [ToaroroBka K KOHTPOJIbHBIM paboTam 8
5 IToAroTOBKA K MPAKTUYECKWUM 3aHSITUSIM 10
6 IToaroroBka K NpakTUYeCKUM 3aHATUAM 20
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(1abopaTopHBEIM paboTam)
7 IToAroToBKa K c/iaye M 3alfure OTYETOB 10
8 ITpopaboTKa pa3/iesioB TeOpPeTHYeCKOro MaTepuasia 22

B xo/ie mpoBezieHYst 3aHSITUI 10 JUCLUTIIMHE UCTIOJb3YIOTCS C/eyIollIie UHTePaKTUBHbIe
MeTOZbI 00yUeHHs: TDEHUHT, KOMITbFOTepHasi CUMY/JISILIHS, TPYTIIOBAasi TUCKYCCHUST

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHUA /1A 00y4arOIIUXCSA 110 0CBOEHHIO JHUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /IS 00y4arOUXCs 10 MPAKTHYECKHUM 3aHATHIM

MeTannyprus Ts>KeJbIX LIBETHBIX METAa//IOB: METO/,. YKa3aHWH K MPaKTUUeCKUM 3aHATUSIM /COCT.
H.B. HemuuHoga, C.C. benbckuii. — pkyTck: U3a-so UPHUTY, 2018. — 52 c.

5.1.2 MeTtoauueckue yKa3aHHus /i 00yUYaroIUXCA M0 J1adD0paTOpHbIM pabdoTam:

MeTatyprus TSDKe/bIX I[BETHBIX METAJUIOB : METO/]. YKa3aHUsI 110 BBITIOJTHEHUIO J1abop.

pabort. /coct. H.B. HemunHoBa. — Upkyrck: N3a-Bo UpI'TY, 2001. — 49 c.

MeTatyprus TSDKesbIX I[BETHBIX META/UIOB : METO/]. YKa3aHUs I10 BBITIOJTHEHHUIO 1ab0PaTOPHBIX
pabot / coct. H.B. Hemuntoga, C.C. Benbckuii. — Upkyrtck: N3a-so UpI'TY, 2012. — 43 c.

5.1.3 MeToguuecKue yKa3aHusl A/Is 00y4aroIUXCs IO CaMOCTOSITe/IbHOM padoTe:

MeTtatyprus TSDKesbIX 1[BETHBIX METAJUIOB : METO/]. yKa3aHUs 10 CaMOCTOSITe/TbHOUM paboTe
ctypeHToB / coct. H.B. HemurHoBa, A.B. AkceHoB. — pkyTck: U3a-so UpI'TY, 2014. — 16 c.

6 @DoHJ OLEHOUHBIX CPeACTB /AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBe/eHHUsI
MPOMEe)XyTOUHOM aTTeCTallu M0 AUCI{UIIITUHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUsA TeKyLero KOHTPOJIs
6.1.1 cemectp 7 | Pepepar
Omnucanue npoueypsl.

[laHHBIM BUJ, CaMOCTOSITeTbHOM paboThI Mpe/TiosiaraeT WHANBUYaTbHOe CaMOCTOSITeTbHOe
BBITIOJTHEHHE MTUCbMEeHHOU paboThl (pedepaTa) 1o rpesioyKeHHOW TeMaTHUKe C UCTI0/Ib30BaHHeM
TiepeyHst peKOMeH/1yeMbIX JIUTepaTypbl U MH(GOPMAIIMOHHBIX pecypcoB. B Hauase cemecTpa
oOyuaroruiics BBIOMpaeT OJ{HY U3 TIPeJIOKEHHBIX TeM [ HarmicaHus pedepaTa (CoryiacHO
TIOPSiZIKOBOMY HOMEDY B CITUCKe rpymrbl). [Tocie caMoCTOsATeIbHOTO W3yUeHus: peKOMeHyeMoi
JIUTepaTyphbl Ha MOC/Ie[iHel Hejjesle ceMecTpa CTYZAeHT J0/DKeH NpeJoCTaBUTh TIpero/jaBaTesito
OTUEeTHBIN JOKYMEHT I10 IAHHOMY BH/Iy CaMOCTOsITeTbHOM paboThI B BUle pedepara (TEKCT
pedepara mo/mKeH ObITh BBITIOTHEH ¢ TioMolibio TTK, Ha yiuctax 6esoit 6ymaru opmaTa A4,
odopmsieHHsIM B cooTBeTcTBUM ¢ CT0.005-2020). [lonyckaeTcst cjjaua pedepara
TIpero/iaBaTesito B 3/IEKTPOHHOM BHU/E.

[TpumepHasi TemaTHKa pecepaToB

MeiHble MUHEpasIbl U py/ibl; KOMIIEKCHOCTh MEJHOTO ChIPbSI.

OrtpaskaTesibHasi IJIaBKa; 0COOEHHOCTU KOHCTPYKLIUK OTPakaTeTbHOM IeuH.

XUMM3M OTpa)kaTeJbHOU I/1aBKU; XapaKTeprCTUKa MPOAYKTOB OTpakaTebHOU I/1aBKU.
[MupuTHAs T1aBKa MeAHBIX Py, 0COO€HHOCTH TOJTYTIMPUTHOM TIaBKU.

HayuHble OCHOBBI 1 MIpaKTHKa aBTOT€HHbBIX MpoLieccoB. [11aBKa BO B3BelLLIEHHOM
COCTOSIHUM Ha KUCJIOPOJHOM (TIOZOTPETOM) AyThe; IJIaBKa B pacriiaBax.

6. Cy1LHOCTb MPOL{eCCOB OTHEBOT0 pahMHUPOBAHKS Meiu (TeopHsl, IPaKTHKa).
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[Tpou3BozcTBO BaiiepbapCoB.

7. CyILHOCTb 371eKTPOIUTUYECKOT0 pavHUpoBaHusl Meau. [IpakThKa 3/1eKTpOIMTHUeCKOT 0
paduHUpOBaHUS MeJU.

8. HukeneBble pyJpl 1 MUHEpa/ibl; KOMILJIEKCHOCTb MeJHO-HUKENEeBbIX CYIb(QUAHBIX DY,
9. Cy1LHOCTb BOCCTAaHOBUTE/IbHO-CY/Ib(UANPYIOLLEi [7IaBKU HUKe/IeBbIX OKUC/IEHHBIX DY/,
10. Oco6eHHOCTH 1IaXTHOM TIaBKYA OKUC/IEHHBIX HUKeJIeBbIX PY/ (KOHCTPYKIMS TeuH,
XMMH3M TpoLiecca).

11.  Teopwus u NpaKkTHMKa KOHBEPTUPOBaHMS HUKE/EeBbIX LLITEHHOB.

12. Cy1LHOCTb U TIPaKTHKa 3/1IeKTPOIMTUUECKOT0 paHMPOBaHUS HUKEJIS.

13. OunCTKa HUKeJ/IeBOro 3/1IeKTPOJIUTa OT OCHOBHBIX npuMeceit (Fe, Cu, Co, Zn).

14.  Llenu u MeToAbI r'MAPOMeETA/UTyPruYeCcKoro Nporu3BO/CTBa B META/I/TyPrUX HUKeJIs
(CepHOKMC/IOTHOE M aMMHAUHOE Bblll|e/lauBaHUe).

15. OrneKTposIMTHYeCKast epepaboTKa MeIHO-HUKe/eBbIX CynbGuAHBIX pyA. OcobeHHOCTH
KOHCTPYKLIMY PYZAHO-TEPMHUYECKUX MeYei.

16.  IloBesmeHue 6/1arOpOAHBIX METAUIOB NP TIepepabOTKe MeAHBIX U MeJHO-HUKeTeBbIX
Cy/Tb(OUIHBIX PY/I.

17. [1naBKa BO B3BeIllIeHHOM COCTOSIHMM Ha MOJ0rPeTOM /1yThe Cy/Ib(UAHBIX MeJHO-
HUYIKeJIeBbIX KOHLEHTPATOB.

18. I'mapomeTaniyprus Mey — perMyLecTBa U HeZlOCTaTKU.

19.  YcTpoHCTBO 3KCTPaKLMOHHOM YCTaHOBKHU.

20.  XapakTepuCTHKa pa3/MuHbIX (PJIFOCOB, UCTIO/Ib3YyeMbIX B IPOM3BO/ICTBE MU U HUKEJIS.
Mx posb B miporjeccax I/iaBKU.

21.  YCTpOWCTBO aBTOKJIaBa.

KpuTepuu onieHUBaHM.

[TonHOTa pacKpbITHS TEMBI, Mpe/JlaraeMo /1Jis HanrcaHus pedepara; repeueHb UCTO0b3yeMbIX
HCTOYHUKOB ¥ YPOBEHb KOMITU/ISITUBHOCTH 110 TeMaTUKe; KaueCcTBO O OpPMIIeHHSI.

6.1.2 cemectp 7 | Tect
Omnucanue npoueypsl.

Cemectp No7

[MupoMeTannyprusi Cy/ib(QUIHBIX MeHbIX, MeJHO-HUKe/IeBbIX DY/ U KOHLIEHTPATOB,
OKMCJIEHHBIX HUKeNeBbIX py/l, KoHBepTHpOBaHNe MeJHbIX, HUKe/eBbIX U MeJHO-HUKe/IeBbIX
LITENHOB

PadunupoBanue meau

Cemectp Ne8

ATJIOMepUPYIOLIUM 06KUT CBUHLIOBBIX KOHI[EHTPATOB

PacdvHrpoBaHre YepHOBOT'O CBUHIIA

[1pu MoAroTOBKe K TECTUPOBAHUIO CAMOCTOSITEIbHO U3yUUTh TEOPETUUeCKU MaTepral C
MOMOII[bI0 OCHOBHOM U JIOTIOJIHUTE/IbHOM JIUTepaTypbl U MH(MOPMALIMOHHBIX PeCypCOB U
MPOYMUTATh KOHCIEKT JIeK[JMOHHOTO MaTepuasa, pe3eHTaLyu.

KpuTtepun oueHuBaHus.

TecT cunTaeTcs yCremHo MpojeHHbIM TTPY MTPAaBWIbHBIX OTBETAax Ha BOTPOCHI TecTa Oosee
50%.

6.1.3 cemecTp 7 | Pemienue 3agau

Omnucanue npoueaypsl.
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[To maHHOM TemMaTHKe 00yUarOIMMCS BbIZIAeTCs 111a0JIOH 3alaudl U UHAWBU/YaTbHOM 3a/jaHue
(cornacHo BapuaHTY 10 CIUCKY B TPYIITe) Jisi CAMOCTOSITE/TEHOTO ee pelleHHs.

B koHIIe cemecTpa 00yuaroIuiics cjaeT TIpero/iaBaTesTio BeIIOJTHEHHOe 3a/jaHue. JomycKaeTcs
c/laya 3aJjaHusl TIpero/jaBaTesTto B 3/IEKTPOHHOM BU/IE.

Kpurepumu onjeHuBanus.
IIpaBUIBHOCTE pellieHus 3a/lauu.
6.1.4 cemectp 8 | Tect
Omnucanue npoueypsl.

Cemectp No7

[MupoMeTannyprusi Cy/ib(PUIHBIX MeHbIX, MeJHO-HUKe/IeBbIX DY/ U KOHLIEHTPATOB,
OKMCJIEHHBIX HUKeNeBbIX py/l, KoHBepTHpOBaHNe MeHbIX, HUKe/eBbIX U MeJHO-HUKeJ/IeBbIX
LITENHOB

PadunupoBanue meau

Cemectp Ne8

ATJIOMEpUPYIOLIUM 06KUT CBUHLIOBBIX KOHI[EHTPATOB

PacdvHrpoBaHre YepHOBOT'O CBUHIIA

[1pu MoAroToBKe K TECTUPOBAHUIO CAMOCTOSITENIbHO M3yUUTh TEOPETUUECKU MaTepral C
MOMOII[bI0 OCHOBHOM U JIOTIOJIHUTE/IbHOM JIUTepaTyphbl U UH(MOPMALIMOHHBIX PeCypCOB U
MPOYMUTATh KOHCIEKT JIeK[JMOHHOTO MaTepuasa, pe3eHTaLyu.

KpuTtepun oueHuBaHus.

TecT cunTaeTcs yCremHo MpoijeHHbIM TIPY MTPAaBWILHBIX OTBETAaX Ha BOTMPOCHI TecTa Oosee
50%.

6.1.5 cemectp 8 | OTuer mo J1abopaTopHOI padoTe
Omnucanue npoueaypsl.

ITepex ipoBezieHNeM J1abOpaTOPHBIX PabOT Bce oOyyaroiuecst 06s13aHbI 03HAKOMUTBCS C
TpaBWJIaMU OXPaHbI TPY/la U CTPOTO MX BBIMOJHAT. K BHIMO/IHEHHMIO 1ab0paTOPHBIX pPaboT
JIOTYCKAr0TCsl 00yYaroIyecs, MpoC/IyIaBIlIye MHCTPYKTaX 110 TeXHUKe 0e30TMacHOCTH U CJiefiaB
COOTBETCTBYIOLIYIO 3aMKUCh B )XypHase 1o Th B ayquTopuw, npejHa3HaueHHO! /17t IPOBe/IeHUST
nabopaTopHbIX paboT Mo JaHHOW AUCLUIIIAHE.

1. 3agaHue Ha BbITIO/IHEHME JTabopaTOpHOU paboThl 00YUAIOIIUIACS TT0/TyYaeT Ha MpebiAyIeM
3ansTyu. [Ipy moAroToBke K 1labopaTtopHoii paboTte oOyuaromuiics 00si3aH 03HAKOMUTBCS C eé
Coziep)KaHueM, TIOBTOPUTh UK U3YUUTh TEOPETUUECKUI MaTepuasl, OTHOCSIIUIACS K paboTe,
WCTI0/B3YSI PEKOMEHAYEeMYI0 JTUTePaTypy, TIOHATH 1ieJib U 33/1aui paboThI.

2. K Hauasy 3aHATHH [0/DKHA ObITh MOTOTOBJIEH 111a0/I0H OTuUeTa 110 abopaTopHOi paboTe, B
KOTOPBIH He00X0IMMO Heo0X0[uMble PacYETHBIE (HOPMYIIbI, TIOATOTOBUTH TabIULIBI /17IsT
HaOMI0IeHUT.

3. Oruet odopmisieTcs AJist KaKA0u abopaTopHo paboTbl. OTUET HO/DKEH CoZlepKaTh
Ha3BaHUe pabOoThI, U3/10)KEeHHe 11e/T U 3aiay paboThl, KpaTKOe TeOPeTHUECKOe BBe/IeHUEe, CXEMY
YCTaHOBKH 1 KPaTKOe OTMCaHMe MeTOJUKH MTPOBe/|eHHsI pab0Thl, TaO/IUITY C OTTBITHBIMUA U
PaCYETHBIMU JIaHHBIMU; TPaUKH (TaMm, e 3TO TpebyeTcsi), ClipaBOYHbIE JaHHbIE, BHIBO/BI 110
pabote. OTuéThI TI0 TabopaTOpHBEIM paboTam 0OPMIISIOTCS B COOTBETCTBUM C TPeOOBaHUSMU
METO/[UUeCKUX YKa3aHWH 110 BBITIOJIHEHUIO TabopaTopHbIX paboT u TpeboBanusmu CTO «027-
2021 CUCTEMA MEHEIDKMEHTA KAUYECTBA. YuebHo-MeToaMueCKast eTe/TbHOCTb.
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OO61e TpebOBaHUS K OpraHU3aIuy U MPOBeJIeHNI0 1ab0paTOpHBIX paboT» (B pyKOITUCHOM

BUJIE).

4.Ha cnieiytroiieM 3aHSITUM OTUET NIPeJ0CTaB/IseTCs Mpero/iaBaTesito /i NpoBepKu. [1pu 3aiure
0TuéTa MpOoBepsIeTCsl 3HaHUe TeOPeTUYeCKOro MaTeprasa COOTBETCTBYIOLLIMX pa3/iesioB Kypca v

BOIIPOCOB METOJVKH, CBSI3aHHOM C BBITIOJTHEHHEM PabOThI.
Bomnpocs! 7151 KOHTpOJIsi (Ha rpuMepe jlabopaTopHoi paboThl «O6KUT CYTbGUAHBIX LIMHKOBBIX

KOHLIEHTPaTOB»):

1. Lenb OKMC/IUTETBHOTO 00XKHTa LIUHKOBBIX KOHLIEHTPATOB.
2. [ecynsdypusarus 1py ooxure.
3. Ha3oBuTe OCHOBHBIe XUMHUUeCKUe PeakKLMu MPU OKUCIUTebHOM 00)KUTre LIMHKOBBIX

KOHILIEHTPATOB.

4. Temriepatypa o6kura u TeMriepaTypa BocrylaMeHeHus1 Cyb(puioB.
5. YcioBusi mpoBefieHust 00XKuTa.

6. YCTpPOICTBO Neuu KUISILEero C/I0sl.

7. Pe3ynbTaThl 3KCIIepUMeEHTa, BBIBOJ, 110 pabore.

KpuTepuu onieHUBaHM.

[TpaBUABHOCTH OOPMIIEHHS OTUETOB, HaJTMUKe BBIBO/jA 10 labopaTopHO# paboTe

6.2 OueHouHbIe Cpe/iCTBA /I/IfAA IPOBe/|eHHs TPOMEe)XyTOUHOM aTTecTaluu

6.2.1 Kpurepun wu

KOMIIETEHIIMH B PAMKdAX HpOMe)I(yTO‘-IHOﬁ aTTeCTanuu

cpeacTBa (MeTOABI) OLIEHMBAHUA HWHAMKATOPOB /IOCTH)KeHHUSA

TeXHOJIOTMUeCKUX MPOLIeCCOB TO/TyUeHust
TSDKe/IbIX L[BeTHBIX MeTaslJioB (CBUHIIA,
LIMHKA) U DEeXWMbl  TIpOBeJieHUsl

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
S — KpuTepuu oneHMBaHusA OLleHMBAHHA
NMPOMe)XXyTOYHOH
arrecTanuu
[TKC-5.6 [eMoHCTpUpyeT criocobHocTh | Tecr, yCTHOE
copMyspoBaTh TepeueHb W AMarasoH | cobecesoBaHUe 10
3HaueHU TPOM3BO/CTBEHHBIX | BOMPOCAM K
roKasaTeJsiei NIPUMEeHsIeMBIX | 3a4eTy
TeXHOJIOTUUeCKUX MPOLIeCCOB MOJyYeHusI
TSDKe/bIX L[BETHBIX MeTalioB (Meaw,
HUKeJIs1) Y DeXUMBbl TpOBeJeHusl
TeXHOJIOTUUeCKHX OIepalyi, a Takxke
JIeMOHCTPUPYET  3HaHWA  OCHOBHBIX
TIPUYHH HapyllIeHNs paboTbl
MeTaJl/Typruueckrux TMpPOLIeCCOB "
rapameTpoB, BJIVSIFOLLUX Ha
3¢ dekTUBHOCTL PabOTHI TIPEATIPUATHS, a
TaKKe /[Mara3soHOB WX ONTUMAaJIbHBIX
3HaYeHUM.
ITKC-5.9 JeMoHCTpUpyeT criocobHocTs | Tecr, yCTHOe
copMyIpoBaTh TiepeueHb M JMaria3oH | cobeceoBaHUe TI0
3HaYeHUU" TIPOX3BO/CTBEHHBIX | BOIIPOCAM K
ToKa3aTesiei rpuMeHsieMbix | AuddepeHLMpPOBaH

HOMY 3aueTy
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TeXHOJIOTHUYeCKHUX OHEP&L[HIZ, d TaKxXe
JEMOHCTpUPYET 3HaHUA OCHOBHBIX

TIPUYMH Hapyl1IeHNs paboTbl
MeTa/uTypruyecKux TNIPOLIeCCOB u
rapameTpoB, BJIVSTFOLLIUX Ha

3¢ heKTUBHOCTE PAbOTHI TIPEATIPUATHS, A
TaK)Ke [Uara30HOB MX ONTHUMAa/IbHBIX
3HAUeHUI.

6.2.2 TunoBble OI|eHOUYHbIE CPeAACTBA MPOMEXXYTOYHOM aTTecTaliu

6.2.2.1 Cemectp 7, TunosBble oLjeHOYHBIE CPeCTBA /ISl IPOBe/JjeHUs 3aueTa 1o
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypsl

3auet 1o Kypcy (cemectp Ne7) cOCTOUT U3 2-X YacTeil.

1 vacTs - pasgensl Kypca «[IvupomMeTannyprusi Cynb(QUIHBIX MeJHbIX, MeJHO-HUKEIEeBbIX PYy/ U
KOHIIEHTPATOB, OKUC/IEHHbIX HUKEJIEBBIX py/», «KOHBepTUpOBaHMEe MeHBbIX, HUKEEeBbIX U
Me/IHO-HUKeJIeBbIX IITelfHOB» 00yJaroluiics CIaeT B BU/ie TecCTa.

2 yacTb — ycTHOe cobeceZioBaHMe TI0 OJHOMY M3 TeOPETHYeCKHX BOIIPOCOB, BEIHECEHHBIX Ha
3ayer.

Ecim oOyuaromuiicsi B TeueHre ceMecTpa HeyCIIeIHO ¢/ian TecT 1o TemMe «PaduHMpoBaHMe
MeJin» - JaHHasi TeMa TakKe BBIHOCUTCS Ha 3aueT B BUJe TecTa.

IIpymep 3aaHus:

Borpocs! K 3auety

1. Crioco6rI TosryueHUst Meid U3 CyIbPUIHBIX PY/;: MIOKa3aTesiy mpoiiecca, 000CHOBATh
BBIOOD TOM WM UHOM TEXHOJIOTUYeCKOU CXEMBI.

2. Crioco0OblI TosTyueHUst HUKess U3 CyIbGUIHBIX MeHO-HUKeJIeBBIX PY/: TIOKa3aTesn
niporiecca, 000CHOBaTh BBIOOP TEXHOJIOTHUECKOW CXEMBI.

3. CriocoObI TosTyueHUst HUKeJIsl U3 OKMC/IeHHBIX HUKeJIeBBIX PY/I: TIOKa3aTesy mpotiecca,
000CHOBATh BLIOOP TEXHOIOTUUECKOH CXEMBI.

4. Kakue cBolicTBa MeZi ¥ HUKeJisi 00yC/TOBU/INA UX TIPUMEHeHHe B COOTBETCTBYIOIINX
OTpac/IsAX MPOMBIIIIEHHOCTH.

5. Kakue cBolicTBa 00yC/IOBU/IN ero TIpUMeHeHre B Pa3/IMUHbIX 00/1acTax
TIPOMBIILL/IEHHOCTH.

6. CyILHOCTb IJIaBKU Cy/Ib(UJHBIX MeIHbIX KOHL|EHTPaTOB: OTPa’kaTebHOM, LIaXTHOM,
pyaHoTepmuueckon. [TokasaTenu nporecca.

7. ABTOreHHbIe TIpOLiecca: BUJbI, TI0Ka3aTesu

8. [TupuTtHasi, moayNUPUTHAs], MeJJHO-CepHasi TIJIaBKK MeJHOTO ChIPhsi: TIOKa3aTeln
ripoijecca, 000CHOBaTh BLIOOP TOM W/ UHOU TEXHOIOTUU

9. [Tporjecc KOHBePTHPOBaHUS MeIHbIX, MeJHO-HUKe/IeBbIX U HUKeJIeBbIX IIITeMHOB: B UeM
OCHOBHbIE OT/INYMSI 3TUX TEXHOJIOTUI

10. OrHeBoe U 371eKTPOUTUYeCKOe padhHUPOBaHKe MeJIU: CYIIIHOCTh MPOLIeCCOB.

11.  CymHoCTb BOCCTAaHOBUTE/ILHO-CYIb(QUAUPYIOLLIeH TIJIaBKH OKUC/IEHHBIX HUKETEeBbIX PY[;
OCHOBHbIE TeXHOJIOTMUeCKHe NapaMeTphl, IToKa3aTeln IpoLecca.

12.  Tlpou3BoACTBO (peppOHKKEJISi U3 OKMCIEHHBIX HUKEe/IeBbIX PY; OCHOBHbIE

TeXHOJIOTMYeCKHe MMapaMeTphl, ITI0Ka3aTe/Id IIpoLecca.
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IMpumep Tecta (110 pa3geny «PaduHrupoBaHue Meaun»):
BapuanTt
1. HaliT HETOYHOCTb NPYU  OINMCAHWU MPOLiecca OTHeBOTO PaUHKPOBaHUS MeJIU:
A) B pesysibTaTe OrHeBoro papUHUpOBaHUS COZiep)KaHue MeJi B aHOJax NoBsblaeTcs 10 99,96-
99,98 %.
b) OrneBomMy pacviHMpOBaHHIO MO/IBEPralOT pacIlyiaB/IeHHYI0 Me/lb.
B) IIpouecce! okucnenus meau BeayT nipu 1150-1170°C.
I') [ins orHeBoro pavHMpPOBaHKS YePHOBOU MeJjl B OCHOBHOM NPUMEHSIIOT CTalliOHAPHBIE
OTpakaTesbHble 1eUr, HaK/IOHSOLMeCs 1eyy KOHBePTePHOrO TUIIA U BpalljaloIyecs Ieyn
O6apabaHHOTO THIIA.
2. KakoBa Npo/i0/KUTe/TbHOCTh OTHEBOTO PaMHHPOBaHUS Me/IU:
A) 1-2 y; Bb) ot 12 1o 32 u; B) 1,5-2 cyt; TI')9-10u.
3. BeibepuTe MaTepuas, KOTOPBIN He UCTIOMB3YIOT B KauecTBe BoccTaHoBUTe st Cu20 mpu
OCYILIeCTBJ/IEHUM [Ipa3HEHMS] HA KOBKOCTb:
A) Bopopon;  b) TBepaplii yriepos; B) kameHHbIM yrosib; [') yrapHsii ras.
4. ITpaBUnbHO BIOEpUTe CI0BO (U3 Mpe/iiaraeMbiX B CKOOKax) B criefytoieit ¢pase: «B psgy
3JIeMEHTOB, BXOJSAIIMX B COCTaB YePHOBOU Me/iy, CPOZCTBO K KUCIOPOAY NPU TeMIlepaTrypax
niporiecca ... (yObiBaeT/Bo3pacTaeT) B HallpaB/eHUH OT a/IFOMUHUS K 30710TY».
5. Ha3zoBuTe NpoAyKT, B KOTOPBIY NPH 3/1€KTPOJIUTUUECKOM pa(pHUPOBAaHUU Me/Id TIepexoisT
TipYMecH 30710Ta U cepebpa ...
A) uinam; B) snektposnur; B) kaTogHbIM MeTa.
6. Haligyre nuiliHMI MaTepus1, U3 KOTOPOTO U3rOTaB/IMBaOT TOHKKE KaTO/HbIE OCHOBBI /IS
3/IeKTPOJIMTUUeCKOro padguHrpoBanus Cu:
A) snektponuTHas Mefp; b) Tutan; B) HepkaBetowjas cranb;  I') cBuHew,.
7. Kakoii 13 3/1eMeHTOB, SIB/SISICh O0/iee 3/1eKTPOOTPHLIATETbHBIM 3/IEMEHTOM I10 CPaBHEHHIO C
Me/Ibl0, pY pa(pHUPOBAHUU He TIEPeXOUT B 3/IEKTPOJIUT, @ OCAXKAAeTCs B 1IJIaM:
A) xene3o; b) nuHk; B) Hukensb.
Kputepuu ouieHkH:
TecT cunTaeTcs yCremHo MpojeHHBIM TIPY MTPaBWILHBIX OTBETAaX Ha BOTMPOCHI TecTa Oosee
50%.

6.2.2.1.2 Kpurepuu ornjeHUBaHHUs

3auTeHo He 3auteHo
IleMOHCTpPHUpYeT CrIOCOOHOCTD He nemoHcTpupyeT criocobHOCTb
chopmyMpoBaTh MepeveHb U Auara3oH copMyMpoBaTh MepeueHb U AuanasoH
3HauyeHHW MPOW3BO/ICTBEHHBIX MTOKa3aTesieit 3HaueHU MPOM3BO/ICTBEHHBIX MOKa3aTesieit
NpUMeHsIeMbIX TeXHOJIOTMUeCKUX MIPOLIeCCOB | MPUMeHsIeMbIX TeXHOIOTMYeCKUX MPOLIeCCOB
TIOJTyYeHUsI TSDKeTbIX L{BeTHBIX MEeTaJlIOB TOJTyUeHHUs TSDKeJTbIX L{BeTHBIX MeTasJIoB
(Me[u, HUKeNsI) U PeXXUMBbI IPOBeJeHNUs (Meau, HUKesT) U Pe)XUMBbI IPOBeJeHUs
TeXHOJIOTMUeCKUX Orlepaliii, a Takxe TeXHOJIOTUUeCKHX Orepariyii, a Takxe
JleMOHCTPUPYeT 3HaHUsI OCHOBHBIX TPUUUH JIeMOHCTpUPYeT 3HaHUsI OCHOBHBIX ITPUUUH
HapyIIeHus: paboThl MeTa/lTyprudecKux HapyIIeHus: paboThl MeTa/lTyprudecKux
MIPOLIECCOB U NTapaMeTPOB, BAUSIOLMX Ha MIPOLIECCOB U NapaMeTPOB, BAUSIOIMX Ha
3¢ eKTUBHOCTb PabOTHI MPEANPHUSITHS, a 3 PeKTUBHOCTb PabOTHI MpeIPUATHS, a
TaK)Ke JMara3oHOB UX ONTHUMaJIbHBIX TaK)Ke /IMara3oHOB UX ONTUMaJbHBIX
3HaYeHUH. 3HaYeHUM.
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6.2.2.2 Cemectp 8, TunosBble OLjeHOYHBIE CPe/CTBA AJIS IPOBe/leHUus
Au¢ ¢ epeHIMPOBAHHOI0 3aUeTa M0 JUCHHUIIUHE

6.2.2.2.1 Onucanue npoueaypbl

[poueaypa npoBeaenus auddepeHLpoBaHHOrO 3aueTa (ceMecTp Ne8) 1Mo Kypcy COCTOUT U3 2-

X YacTeu.

Pazgen «PadvHupoBaHre YepHOBOTO CBUHIIA» O0YYAOIUICS CAaeT B BU/e TecTa.
OcrTasnbHble TeMbI — B BU/Ie YCTHOTO cobOece/loBaHUS 10 BOTIPOCaM, BbIHECEHHBIM Ha 3auer.

IIpumMep 3agaHud:

[TprMepHBIii epeyeHb BOMPOCOB K v depeHMPOBaHHOMY 3a4eTy:

1. Ha3BaTh THIIBI CBUHELICO/IePyKalliiX PY/, OCHOBHbIE MUHEDA/Ibl: TIPUHLIUIT BbIOOpa TOM
VIV UHOW TeXHOJIOTWH TiepepaboTKu

2. Buzpl 06>kvra, mpuMeHsieMOro B MeTa/llTypriuu CBHMHI[a: 000CHOBATH Lie/lb ¥ Ha3HaueHue
KaKJj0ro.

3. Bub1 arniomepaliioHHbIX MalllWH, UX JJOCTOMHCTBA U HEJJOCTaTKH, ITOKa3aTeu

4. [TpakTuka maxTHOM IU1aBKU. [IpoAyKThI I1aBKH, MX cocTaB. [Toka3arenu npouecca.

5. Crioco0OblI 1ostyueHHst MeTa/UTMYeCcKoro [IMHKA: TeopeTHYeCcKre OCHOBBI TeXHOIOTUH.

6. OG6>XWT [IMHKOBBIX KOHIIEHTPATOB B TleuaX «KHIISIIEro C/I0s1»: 000CHOBATh BEIOOD
OCHOBHOTO 000PYZI0BaHUSI.

7. Ha3Batb fBe cTajii OCHOBHOM T@XHOJIOTMYeCKON CXeMbl TH/POMeTallTy pruuecKou
riepepabOTKY LIMHKOBOTO Orapka: 000CHOBaTh Ha3HaueHHe KaXK/[OM.

8. BeiirierauriBaHue UHKOBOTO OrapKa CepHOM KMC/I0TOM, XMMHU3M Tporiecca: TpeboBaHuUs
K 37IeKTPOJIATY [i/151 3/1IEKTPOJIMTUUECKOT 0 MOTyYeHHsl LIMHKaA.

9. AHOZIHBIM U KaTOAHBIN NPOLIECCHI, IPaKTHUKA 3/IeKTPOOCaKeHHs LIMHKA: [T0Ka3aTe/In
rpoLecca.

10. Yro ncnonb3yeTcs B KauecTBe (h/iroca Mpu neperuiaBKe KaToHOro LiMHKa? HasHaueHue

droca.

6.2.2.2.2 Kpurepuu orjeHUBaHHUA

MeTaJl7IoB (CBUHIIA,
LIMHKA) U PeXKUMBI
MpoBe/IeHus
TeXHOJIOTHUeCKUX

TSDKEJIBIX 1[BETHBIX

MeTasioB (CBUHIIA,

[[UHKA) U PEeXKHUMBI
TIPOBeJIeHNsI

I[BETHBIX METaJI/IOB
(cBUHIIA, IIUHKA) U
PE>KHUMBI TPOBe/IeHHs
TEXHOJIOTHUECKUX

Y poBerBopuTe/IbH
O1nuHO Xopouio o HeypoBieTBopuTe/1HO
HeMoHCTpUpyeT He B nmonHoi mepe Cnabo He pemoHcTpupyer
CTIOCOOHOCTH JIEMOHCTpUPYET JeMOHCTPUPYeT CTII0COOHOCTD
cdopmynMpoBaTh CIIOCOOHOCTh CTIIOCOOHOCTh chopmynMpoBaTh
repeueHb 1 chopMynMpoBaTh chopMynMpoBaTh repeueHb U yana3oH
[iMarna3oH 3HaueHuM repeueHb U repeueHb M Jyana3oH 3HaYeHUH
TPOM3BO/CTBEHHBIX | AMAara30H 3HaYeHUH 3HaueHUM TIPOM3BO/[CTBEHHBIX
roKasaresneu TPOW3BO/CTBEHHBIX | MPOU3BO/CTBEHHBIX roKasareseu
TIPUMeHsIEMbIX rokasaresei rokasaresei MIpUMeHsIEMbIX
TeXHOJIOTMUeCKUX TIpUMeHSIEMbBIX NIpPUMeHSIEMbIX TeXHOJIOTUUeCKUX
TMpOL[eCCOB TeXHOJIOTMUeCKUX TeXHOJIOTMUeCKUX TMIPOL[eCCOB MOTyYeHUsI
TMOJIyYeHusI TMpPOLIeCCOB TIPOL{eCCOB TSDKEJIbIX 1[BETHBIX
TSDKeJIbIX [[BETHBIX MOJTyYeHust T0JTyYeHHs] TSDKeJbIX MeTaJlsIoB (CBUHLIA,

L[UHKA) U PeXXUMBbI
TIPOBE/IeHUS
TeXHOIOTUUe CKUX
orepalyi, a Takxe
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ornepaLyii, a Takxe
JIEMOHCTpUpYeT
3HaHHWsI OCHOBHBIX
TIPUYMH HapyLLeHUs
paboThI
MeTasuTyprudeckux
TPOLIeCCOB U
TlapaMeTpoB,
BUSIIOIINX Ha
3¢ (eKTUBHOCTD
paboTHI
TIpeATIPUSITYS, a
TaKyKe /1ara3oHoB
WX OMTHUMaJIbHBIX
3HaUEeHUM.

TeXHOJIOTUUeCKUX
orepaiyii, a Takxe
JIeMOHCTPUPYeT
HeTIo/THbIe 3HaHUsI
OCHOBHBIX TIPUUMH
Hapyl1leHUs paboThI
MeTaJLTypruueckux
TIPOLIECCOB U
rapaMeTpoB,
B/USIIOLLIAX Ha
3¢ heKTUBHOCTh
paboThI
TIPeATIPUATHS, a
TaK)Ke /Iara3oHoB
WX ONTHUMAaJTbHBIX

orepaLyii, a Takxe
JIeMOHCTPUpYeT
He3HauHTe/TbHbIe
3HaHUSI OCHOBHBIX
TIPUYMH HapYIIeHUS
paboThI
MeTaJUTypriuuecKux
TIPOLIECCOB U
rapamMeTpoB,
B/USIIOLLUX Ha
3¢ heKTUBHOCTh
paboThI MpeTpUsTHS,
a TakXKe [TUara3oHOB
WX OMTHUMAaJIbHBIX
3HAUeHUM.

JeMOHCTPUPYeT 3HaHUS
OCHOBHBIX TTPUYUH
HapyIeHus: paboThI
MeTasTypruueckux
TMIPOLIeCCOB U
TapaMeTpPOB, BIIUASTIOIIUX
Ha 5(QPeKTUBHOCTD
paboThI MpenpUsTHs, a
TaK>Ke /IMara30HOB UX
OTNTUMAaJTbHBIX
3HaYeHUH.

3HAUeHUM.
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11 Ilepeyenr WH(OPMALMOHHBIX TEXHOJIOTUH, JIMIEH3UOHHBIX M  CBOOOJHO
pacrpocTpaHsieMbIX CHeMa/JIM3MPOBAHHBIX MPOrpaMMHBIX CPeACTB, HH(OpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

12 Marepua/ibHO-TeXHHYECKoe obecrieyeHUue AUCIUILTHHBI

1. ITpoekTop "Epson EB-518"

2. Memanka BepxHenpuBagHas JJ-5 220V

3. Bechbl TexHuueckue jsabopatopHslie "BT-300"

4. MydenbHas neub DKIIC 10 (1100*C, 1051,maTepuan Kamepbi-BosokHO MKPB)
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8. YcraHoBKa /1/151 371eKTpoJiv3a (BbITIPIMUTE b, sTUeiiKa, OLIMHOBKA, 3/IeKTPO/Ibl)
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9. YcraHOBKa [/11 TUTPOBAHUSA
10. Xumuueckuii 1abopaTOpHBINA aBTOK/IaB

11. PeareHTbl, KOHLIEHTPATHI U T.I1. /711 BBITIOJTHEHUs 1ab0paTOPHBIX paboT
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