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PaGouas nporpamMma omoOpeHa Ha 3aceqaHun Kadeapol
MeTantyprusi {BeTHBIX METAIOB

[Iporokon ot 29.05.2024r. Ne 9
Cpok getictBus nporpammbl: 2024-2028 yu.r.
3aB. kadenpoii 1.1.H., npodeccop, H.J[. Banrokosa



Busuposanue PII/] a5 McrIOJITHEHMSI B 0YepeIHOM Y4eOHOM roay

I.T.H., npodeccop, H.J[. BanrokoBa 2025 T.

Pabouas mporpaMma mepecMoTpeHa, 00CyKaeHa 1 0100peHa JIIst
ucnosHeHus B 2025-2026 yueOGHOM oy Ha 3aceqaHuu Kadeapbl
MeTantyprusi {BETHBIX METAIIOB

[Iporokonm ot 20251, No
3aB. kadenpoit 1.17.H., npodeccop, H.J[. Banrokosa

Buzuposanue PIIJ] 119 ucnojiHeHusi B o4epeHOM YU4eOHOM roay

I.T.H., npodeccop, H.JI. Banrokosa o 2026 1.

PaGouast iporpaMma repecMoTpeHa, 00CyKIeHa | 0100peHa JIIst
ucronHeHus B 2026-2027 yuebHOM roay Ha 3aceqaHun Kadeapsl
MeTanutyprusi HBeTHBIX METALIIOB

IIpotokonm ot 2026r. Ne
3aB. kadenpoit 1.1.H., npodeccop, H.J[. Banrokosa

Buzuposanue PII/] 115 ucnojiHeHUs1 B ouepeHOM Y4eOHOM rogy

I.T.H., ipodeccop, H.JI. BanrokoBa 2027 r.

PaGouas nporpamma nepecMoTpeHa, oOCyKIeHa U 0100peHa st
ucnoyiHeHus B 2027-2028 yyeOHOM TOy HA 3aceNaHu Kaheapsl
Metanyprusi UBETHbIX METALJIOB

[Ipotokonm ot 20271, Ne
3aB. kadeapoit 1.1.H., npodeccop, H.J[. Banrokosa

Buzuposanue PII/] 1151 ucniojiHeHUsI B o4epeTHOM Y4eOHOM rogy

I.T.H., ipodeccop, H.J[. Banrokosa o 2028 r.

Pabouas nmporpaMma nepecMoTpeHa, 006cyxaeHa u 0100peHa ass

ucnonHeHus B 2028-2029 yyeOHOM roy Ha 3acenaHuu Kaheapsl
MeTa/Typrusi IBETHBIX METAJJIOB

IIpoTokonm ot 2028 1. Ne
3aB. kadenpoii 1.1.1., npodeccop, H./[. Baniokosa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

(hopMUpOBaHKE Y CTYICHTOB CUCTEMATU3UPOBAHHBIX 3HAHHUH O TEOPETUIECKAX OCHOBAX M TEXHOJOTHSIX IIPOU3BOACTBA
0J1aropoIHBIX METAJUIOB, AHAIN3E IEATEIBHOCTU NPEANPUATHHA U UX MOApa3AeiIeHU, BBIOJIHEHUN TEXHUKO-
SKOHOMUYECKOW OLEHKHU JEUCTBYIOIIUX TEXHOIOTUI

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Hukn (pazgen) OOIT: | b1.B

21

TpeGoBaHus K NpeIBapUTEILHON MOATOTOBKE 00y4Yal0Ierocsi:

2.1.1

Bgenenue B mpoduiis

2.1.2

dusuka

2.13

CrenuanbpHast XUMUS

2.14

OO011Me XUMHYECKHE TEXHOJIOTHN

2.1.5

KpI/ICTaJ'IJ'IOXI/IMI/Iﬂ

2.1.6

KOppO3I/I)I U 3a1ura METajllioB

2.1.7

3amuTa TeXHOJIOTHYECKOr0 000OPYIOBaHUS OT BO3IEHCTBUS arpecCUBHON Cpelibl

2.1.8

AHanuTudeckast XuMust

2.1.9

DneMeHThl XUMUYECKON TEXHOJIOTHU

2.1.10

Xumusl cepsl

2.1.11

dusngeckas XUMUs

2.1.12

O6OF3.LLI€HI/I€ PYA UBETHBIX METAJIJIOB

2.1.13

Mertpomnorus, CTaHAapTU3anUS U cepTHHUKALUL

2.1.14

Bgenenne B mpodmis

2.1.15

duzuka

2.1.16

CrenuanbHast XUMUS

2.1.17

06H_II/I6 XUMHUYCCKHUE TEXHOJOINHU

2.1.18

Kpucrannoxumus

2.1.19

Kopposust u 3amura MeTamion

2.1.20

3amuTa TeXHOIOTHYECKOro 000PYIOBaHNUS OT BO3IEHCTBUS arpecCUBHON Cpelibl

2.1.21

AHanuTHYECKas XUMHS

2.1.22

DIIeMEeHThl XMMHYECKOI TEXHOJIOTHUHN

2.1.23

Xumusl cepsl

2.1.24

duznueckass XUMUs

2.1.25

O6orarmeHne py/] IBETHBIX METAJLIOB

2.1.26

Mertpomnorus, CTaHAapTHU3ANNS U CepTHGHUKAIUL

2.2

JuCHMNINHBI ¥ NPAKTHKH, 1151 KOTOPHIX 0CBOEHHUE TaHHOW THCHUTUIHHBI (MOIYJIs1) HEOOX0MHMO KaK
npeaecTBYOIIee:

221

ITepepaboTka cepocosieprkalinx ra3oB

222

ITpou3BOACTBO 3/IEMEHTAPHON CEpEBI

223

MeTaHJIprI/ISI JICTKUX MCTAJIJIOB

224

Mertamryprust peAKuX MeTajioB

225

OCHOBHBIE TIPOIIECCHI MTePepabOTKI METAILTYPIHIECKOTO ChIPHSI

226

IepepaboTka TEXHOTCHHBIX PECypCOB

227

INepepaboTka cepocoaepKaInx ra3oB

228

IIpou3BOACTBO 3IEMEHTAapPHOM CEphI

229

METaJ'UIprI/IH JICTKUX MCTAJLJIOB

2.2.10

MeTaJ’IJ'IprI/IH PCAKUX MCTAJIJIOB

2.2.11

OcHOBHBIE MTPOLIECCH MEPEPabOTKU METAILTYPTUUECKOTO ChIPbS

2.2.12

IepepaboTka TEXHOTEHHBIX PECypCOB

3. KOMIIETEHIIMA OBYYAIOIMEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTIJIUHBI

(MOJYJIS)

IK-1.2: Ucnob3yeT 0CHOBHBbIE MPHHIHIIBI PA3PA0OTKH TEXHNYECKUX PelIeH il M TEXHOJIOTHH B 06/1aCTH MeTAJLITypIy

3Harb:




YMmers:

Baanern:

ITK-2.2: Onpenensier 00beKTHI METALIYPIHH € Y4eTOM (PAKTOPA TEPPUTOPHATBHOI PACHOJIOKEHHOCTH

3Harb:

Ymers:

Baanern:

B pe3yabTare 0CBOCHU NTUCHUIIIMHbI 06yqa1011m17wﬂ JOJIKECH

3.1 [3nars:
3.2 [ Ymern:
3.3 | Baaners:
4. CTPYKTYPA U COAEP)KAHUE JUCHHUITJIMHBI (MOAYJIS)
Kon HanmeHnoBanue pa3aesioB u TeM /BHJ Cemectp | Yacos | Komneren- | Jlureparypa | Hure | Ilpumeuyanne
3aHATHUA 3aHATHA/ / Kype 197004 PaKT.
Paznen 1. Cemectp 6

1.1 CsoiicTBa, ceippeBast 6a3a, MPOU3BOJICTBO 6 1 TIK-1.2 JI1.1 J11.2 6
U TIPUMEHEHHUE 0J1aropoIHbIX J1.3
MeTaiuioB.Beenenue. ['pynna JI1.4J12.1
0JIarOpOTHBIX METAJUIOB H 0COOEHHOCTH J2.2J12.3
HaX0KJIEHUS UX B 3eMHOM Kope. /JIex/ 21

1.2 CsoiicTBa, celppeBas 6a3a, MPOU3BOJICTBO 6 1 IK-1.2 J1.2J11.3 0
U TIPUMEHEHHE 0J1aropoIHbIX JI1.4J12.1
metaoB.Beeaenue. ['pynma J2.2712.3
0J1arOpOIHBIX METAJUIOB U OCOOEHHOCTH 21
HaX0XIEHUS X B 3eMHOM kope. /TIp/

1.3 CBoiicTBa, chIpheBas 6a3a, MPOU3BOICTBO 6 12 TIK-1.2 JI1.2 0
1 TIPUMEHEHHE OJIaTOPOIHBIX JI1.3J12.1
MetaiuoB.Beenenue. I'pynna J22J12.3
0JIarOpOTHBIX METAJUIOB U OCOOCHHOCTH 21
HaX0XICHUS UX B 3eMHOM kope. /Cp/

1.4 duzndeckrie 1 XUMHUIECKAE CBONCTBA 6 1 TIK-1.2 JI1.2 0
OyaropoIHBIX MeTayuioB /JIex/ JI1.3J12.2

J12.3
€|

1.5 duznyeckue U XUMHUYECKHE CBOMCTBA 6 1 IIK-1.2 J1.2J11.3 0
OmaropoHbIx MeTayuioB /I1p/ J11.4J12.2

J12.3
€|

1.6 duznyeckue U XMMHYECKHE CBOMCTBA 6 12 IIK-1.2 JI1.2 0
OmaropoHBIX MeTamuioB /Cp/ JI1.3J12.2

J12.3
€]

1.7 CripbeBas 6a3a npousBojcTsa b,M,. 6 1 TIK-1.2 JI1.2 0
®opMBI HaX0XKAEHUS 30JI0Ta, cepedpa U J1.3J12.2
IJTATUHOBBIX MeTaiuoB. /Jlex/ J12.3

€]

1.8 CripbeBas 6a3a npousBojacTsa b,M,. 6 2 TIK-1.2 J1.2J11.3 1
DopMBI HaX0XKIICHHS 30J10Ta, cepedpa J11.4J12.2
IUTATHHOBBIX MeTasuoB. /IIp/ J12.3

21

1.9 CoipbeBas 6aza nmpousBojicTBa b,M,. 6 12 TIK-1.2 JI1.2 0
®dopMBI HaX0XKIAEHHS 30J10Ta, cepedpa U JI1.3J12.2
IUTATHHOBBIX MeTaiioB. /Cp/ J12.3

21
1.10 OCHOBHBIE TIPUHIIMITBI HOPMUPOBAHHS 6 1 TIK-1.2 JI1.1 0
TEXHOJIOTHYECKUX CXEM U3BJICUEHUS JI1.3J12.2
30J10Ta U cepedpa U3 KOPEHHBIX PY/I. 2.3

/JIex/

)




1.11 OcHOBHBIE TPHHIUIIEI (HOPMUPOBAHUSL 2 IK-1.2 JI1.1J11.3
TEXHOJIOTHYECKUX CXEM H3BJICUECHUS J11.4J12.2
30J10Ta U cepedpa U3 KOPEHHBIX PY/I. 123
Mp/ €
1.12 OCHOBHBIE TIPHHIUIEI (HOPMUPOBAHUS 7 IK-1.2 J1.1
TEXHOJIOTHYECKUX CXEM M3BJICUCHUS JI1.3J12.2
30J10Ta U cepedpa U3 KOPEHHBIX PY/I. 23
/Cp/ €]
1.13 I'paBuTanmoHHsIe U (HIOTAMOHHEIE 4 IIK-1.2 J1.1
MeToIbl oboraieHus pyn /Jlex/ JI1.3]12.2
J12.3
€]
1.14 I'paBuTanmoHHsIe U (HIOTAMOHHEIE 4 IIK-1.2 J1.1JI1.3
MeTob! oboramenus pya /I1p/ JI11.4J12.2
J12.3
31
1.15 I'paBuTanmonHsle U HIOTAMOHHEIE 4 IK-1.2 J1.1
MeTob! oboramienus pya /Cp/ JI1.3J12.2
J12.3
31
1.16 I{uanupoBanue 3010TO- U 4 IIK-1.2 J.1
cepebpocoaepkamux pyxn /Jlex/ JI1.3J12.2
J12.3
31
1.17 Muanuposanue 3010TO- U 2 IIK-1.2 J1.1J11.3
cepedpocoaepxkamux pyxn /I1p/ J11.4J12.2
J12.3
31
1.18 I{uanupoBanue 3010TO- U 2 TIK-1.2 JI1.1
cepebpocoaepxkamux pyn /Cp/ JI1.3J12.2
J12.3
€|
1.19 Ocaxxaenue 30510Ta 1 cepedpa u3 4 IIK-1.2 JI1.1
LIMAHUCTBIX PACTBOPOB METOI0B J1.3J12.2
neMenTanuu /Jlex/ J12.3
€|
1.20 Ocaxxaenue 30510Ta 1 cepedpa u3 4 TIK-1.2 JI.1J11.3
LIMAHUCTBIX PACTBOPOB METO/I0B JI1.4J12.2
uemenTanmu /I1p/ J12.3
€]
Paznen 2. Cemectp 7
2.1 CopOLUMOHHOE U3BIICUYEHHUE 30J10Ta U 1 TIK-1.2 J.1
cepeOpa U3 IIMAHUCTHIX PACTBOPOB H JI1.3J12.2
ITyJTBII C UCTIONB30BAaHUEM HOHOOOMEHHBIX J12.3
cmout /Jlex/ 31
2.2 CopOLMOHHOE U3BJICYCHHUE 30JI0Ta U 1 TIK-1.2 JI.1J11.3
cepeOpa U3 IIMAHUCTHIX PACTBOPOB U JI1.4J12.2
ITYJTBII C UCTIONB30BAaHUEM HOHOOOMEHHBIX J12.3
cmoun /TIp/ 21
2.3 CopOLUMOHHOE U3BIICYCHHUE 30J10Ta U 12 TIK-1.2 JI1.1
cepeOpa U3 IIMAHUCTHIX PACTBOPOB U JI1.3J12.2
ITYJTBII C NCTIONB30BAaHUEM HOHOOOMEHHBIX J12.3
cmo /Cp/ €
2.4 W3Bneuenne 01aropoJHBIX METAIOB U3 1 TK-1.2 JI1.1
[HAHKUCTBIX MYJBIT COPOIHen JI1.3J12.2
AKTUBHPOBAHHBIMH yIIIaMH /JIex/ J12.3
€
2.5 N3Bneuenue 01aropoJHBIX METAIOB U3 1 TIK-1.2 JI1.1 J11.3
[HAHUCTBIX MYJBIT COPOIHei JI1.4J12.2
AKTUBHPOBAHHEIMH yritsiMu /I1p/ J12.3
€)!
2.6 N3Bneuenne 61aropoJHBIX METAIIOB U3 12 [K-1.2 J1.1
[HAHKUCTBIX MYJIbIT COPOIHei JI1.3J12.2
AKTUBHPOBAHHBIMH yrirsimu /Cp/ J12.3

€




2.7 O4YHCTKA CTOYHBIX BOJI 1 TIK-1.2 JI1.1
30JI0TOU3BICKATEIbHBIX (hadpuK /JIex/ JI1.3J12.2
2.3
€
2.8 O4YHCTKA CTOYHBIX BOJI 1 TIK-1.2 JI1.1J11.3
30JI0TOU3BIEKATENbHBIX (hadbpuk /TIp/ JI1.4J12.2
2.3
€]
2.9 OurcTKa CTOYHBIX BOJ 12 IIK-1.2 J.1
30JI0TOHM3BICKATENbHBIX (pabpuk /Cp/ JI1.3712.2
2.3
€]
2.10 TexXHOI0rn4ecKre CXeMbI U IIPAKTHKA 1 IIK-1.2 J1.1
nepepabOTKH MPOCTHIX KBAPLEBBIX U JI1.3J12.1
VIIOPHBIX 30JI0TOCOJIEPKAIIUX PY/I. J2.2712.3
Komnonoeka cxem. /JIex/ o1
2.11 TexHonorn4ecKkue CXeMbl U IPaKTHKa 1 IK-1.2 J1.1JI1.3
nepepabOTKH MPOCTHIX KBAPLEBBIX U JI1.4J12.1
VIIOPHBIX 30JI0TOCOJEPKAIIUX PY/I. J22J12.3
Komnonogka cxem. /TTp/ 21
2.12 TexXHOI0rn4ecKue CXEMbI U IIPAaKTHKA 3 IK-1.2 J1.1
nepepabOTKH IPOCTHIX KBAPLEBBIX U JI1.3J12.1
YIIOPHBIX 30JI0TOCOJEPKAIIUX PYII. J22712.3
Komnonogka cxem. /Cp/ 31
2.13 Adodunax 3o10T1a. Llemn adppunaxa. 2 [K-1.2 J1.1
/JTex/ J1.3712.1
227123
31
2.14 Adodunax 3o010T1a. Llemn adppunaxa. 2 [IK-1.2 J1.1JI1.3
Mp/ J1.4J12.1
2.2 J12.3
31
2.15 Addunax 3omora. [enn apdpunaxa. 1 IK-1.2 J1.1
/Cp/ J1.3J12.1
227123
31
2.16 Addunax 30m01a U cepedpa 2 IK-1.2 J1.1
ANEKTPOTUTHIESCKIM METOAOM. /JIek/ JI1.3J12.1
2.2 J12.3
1
2.17 Addunax 30101a U cepedpa 2 TK-1.2 JI1.1J11.3
ANEKTPOTUTHICCKIM MeToaoM. /TTp/ JI1.4J12.1
22123
€]
2.18 Addunax 301m01a U cepedpa 1 TK-1.2 J1.1
ANEKTPOTUTHICCKIM MeToaoM. /Cp/ JI1.3J12.1
2.2 J12.3
31
2.19 ITepepaboTka TIaTHHYCOAEPIKAIIUX 2 TIK-1.2 JI.1
nutamoB /JIex/ JI1.3J12.1
2.2 J12.3
21
2.20 IlepepaboTka mIaTHHyCcOAEPKAIUX 2 TIK-1.2 JI.1J11.3
mutamoB /TTp/ JI1.4J12.1
J2.2J12.3
€
2.21 IlepepaboTka mIaTHHyCcOAEPKAIIUX 1 TK-1.2 JI1.1
nutamoB /Cp/ JI1.3J12.1
J2.2J12.3

€




222 Bropuunas MeTamuryprus 61aropoaHbIX 7 2 IK-1.2 J1.1 2
METaJIOB JI1.3J12.1
Knaccudukarys 1 xapakTepucTHKa J22J12.3
OTAENBHBIX THIIOB 30JI0TO- U €
cepedpOCcoePIKaIIIEro ChIPhSI.

/T1ex/

2.23 BropuyHas Metamtyprus 0J1aropoHbIX 7 2 TIK-1.2 JIT.1JI1.3 2
METaJIOB JI1.4J12.1
Krnaccugukauus u xapakrepucTuka J2.27J12.3
OTJENBHBIX THIIOB 30JI0TO- U 31
cepedpOoCcoIepIKaIero CHIPhSI.

Mp/

2.24 Bropuunas mMeTamuryprus 61aropoaHbIX 7 1 IK-1.2 J1.1 0
METaJIOB JI1.3J12.1
Knaccudukarys 1 xapakreprcTHKa J22J12.3
OTAENBHBIX THIIOB 30JI0TO- U €
cepedpOCOoePIKAIIIEro ChIPhSI.

/Cp/

2.25 Hosebie HampaBiieHus B 7 2 TIK-1.2 JI1.1 2
COBEPIICHCTBOBAHUY TEXHOJIOTUHI JI1.3J12.2
nepepabOTKH BTOPUYHOTO ChIpbs. /JIex/ J12.3

€|

2.26 Hosebie HampaBiieHus B 7 2 IIK-1.2 JI.1J11.3 2
COBEPIICHCTBOBAHUY TEXHOJIOTHUHI J11.4J12.2
nepepabOTKH BTOPUYHOTO ChIpbA. /IIp/ J12.3

€]

2.27 Hogsebie HampaBiieHus B 7 1 TIK-1.2 J.1 0
COBEpIICHCTBOBAHUH TEXHOJIOTHHI JI1.3J12.2
nepepadoTKH BTOPUIHOTO ChIpbs. /Cp/ J12.3

€]

5. ®OHJ OIEHOYHBIX CPEJCTB

5.1. KoHTpoOJIbHBIC BOIPOCHI H 3a1aHUSs

1. Vctopust OTKPHITHI 3JIEMEHTOB IUIATHHOBOW Ipynmbl. PONb pyCCKMX WM COBETCKMX YYEHBIX B PAa3BUTHH METAJLTypTHH
0JIarOpOIHBIX METAJIOB.

2. OOIIHOCTh U pa3inyie (pU3NKO-XHMUYECKUX CBOWCTB IUIATHHBI M ITaJUIaIusl.

3. Paznuune m oOIHOCTD (PU3UKO-XUMHYECKAX CBOWCTB METAJUIOB-CITYTHHKOB IUIATUHBL: POAMS, UPUAUS, PYTCHHS U
OCMUAL.

4. VunuBugyanbHble TPH3HAKA KXKIOTO U3 METAJUIOB INTATHHOBOW TPYIIIBL.

5. Hcnonb3oBaHne YHUKAIBHBIX (DM3MKO-XUMUYECKHX CBOWCTB METAJIOB IUIATHHOBOW IPYNIIBI B HAPOJHOM  XO3SHCTBe.
6. XapaKTeprCTHKAa OCHOBHBIX MHPOBBIX MECTOPOKACHHUH CYTb(OHIHBIX IUIATHHOCOICPIKAIIUX PYI.

7. IlepcnekTuBbl NPUMEHEHUST METAJUIOB IUIATUHOBOI IPYIIBI B HAPOJAHOM XO3HCTBE.

8. XapakTepuCTHKa IUIATHHOCOJAEPKAIUX CYIb(MUIHBIX PyA HOPHIBCKOTO MECTOPOXKICHUS.

9. MuHepalisl IIATHHOBBIX METAJUIOB, IPHYPOUYECHHBIX K CYIb(HUIHBIM MECTOPOKICHUSM.

10. IToBeneHNe TNIATHHOBBIX METAIJIOB MIPH THIPOMETAJUTYPTHUECKOi  mepepaboTke KOHIIEHTPATOB CYyNb(HUIHBIX PYII.

11. MexaHu3M m1aMo00pa30BaHUS IIPU ITEKTPOIIN3E MEH.

12. TlepBuyHoe oOoraiieHue MIIaMOB.

13. Pacnpenenenue mIaTHHbL, TaJUIQANs, 30JI0Ta IT0 MOIYIPOIYKTaM MPOU3BOJICTBA TSHKENBIX [[BETHBIX METAJUIOB.

14. PacnpeneneHune MeTaNIOB—CIYTHUKOB IIIATHHBI IO MOIYIPOXYKTaM TIPOM3BOACTBA TSKEIBIX IBETHBIX METAIIOB.

15. [lpuniunuanbHas TEXHOJOTHYECKas cxeMma mepepaloTKd  MEIHBIX [UIAMOB.

16. Ilpuposa XUMHUYECKOH HHEPTHOCTH 30J10TA.

17. Paznuurie XUMUYECKAX CBOMCTB cepedpa 1 30I10Ta.

18. CpaBHeHHe coeTUMHEHME 30J0Ta U cepedpa ¢ cepoil, ceneHoM U TEJUTypOM, U aHAJIOTMYHBIMHU COEIUHEHHUSMH ILIaTHHOBE
METAaJUIOB.

19. Okcuapl MIIATHHOBBIX METAJIIOB

20. BzaumHas pacTBOPUMOCTD TSKEIBIX LIBETHBIX METAIOB U kene3a ¢ bM.

21. O6uIHOCTh (PU3UYECKUX CBOWCTB OJIaropoIHBIX METAJLIOB.

22. TIpoba crutaBoB 0JIaropOIHBIX METAIIIOB.

23. KomrmurekcooOpa3oBaHue OIaropoIHBIX METAJUIOB KaK METOJ| W3BJICUCHUSI.

24. XapaxrepucTHKa IKCTPareHTOB 30JI0Ta U cepedpa U3 IHAHUCTBIX PacTBOpOB.

25. KunkocTHasi SKCTpaKUMsl KaK METOJ M3BJICUEHHUS METAIJIOB U3 MPOMBIIIIEHHBIX PACTBOPOB.

26. YcnoBusl MOJMy4eHHUs OKCHIOB M T'MAPOKCUIOB 30J10Ta U cepeOpa. VX yCTOHYMBOCTE B Pa3IMYHBIX Cpenax IpH

MOBBILICHHON TEeMIIEpaType.

27. ®axropsl, onpenesionue o0pa3oBaHle TBEPIBIX pacTBOpoB bM W TSOKEJBIX 1IBETHBIX METAJJIOB.

28. OCcHOBHbIE NPUHLMUIIEI KOHLIEHTPUPOBAHUS TJIATUHOBBIX METaJUIOB.




29. OOHOCTh IUIATUHOBBIX METAJUIOB CYIb(UAHBIX METHO-HUKEIEBBIX MECTOPOKACHUM.

30. ®uznKo-xuMHUeckas NpHUpoJia 00pa3oBaHUsl OCHOBHBIX MHUHEPANOB IUNIATHHOBBIX METAJIOB.
31. DreMeHThI-COCTaBIIIONINE MHHEPAIOB 30JI0TA U cepedpa.

32. DnexTposu3 BTOPHYHBIX aHOJIOB.

33. Pexxum 1 000pynoBaHHE 3JEKTPOJIN3a BTOPUYHBIX aHOJOB.

34. TIpouecchl SKCTPAaKIUKM ¥ COPOLMU B METAJUTYPTHH OJIarOPOJHBIX METaJIoB.

35. Iyt n3BIEYEHHS OCMHUS U3 IIPOM. ITPOIYKTOB TEXHOJIOTHN KOMOHMHATA.

36. KaToaHslit mporiecc IpH 3IEKTPOIHU3E BTOPHUHBIX aHOOB.

37. AHonHBIII IIpoliece MPH AIEKTPOIU3E BTOPUUHBIX aHOJIOB.

38. Cxema nepepaboTku mramMmoB Mupenckuid-pud (FOAP).

39. M3BneueHne UpUAUS U3 CyTb(haTHBIX PAaCTBOPOB.

40. ITony4yenue cepeOpsSHBIX KOHLEHTPATOB W3 MPOMBIIUIEHHBIX MPOAYKTOB nepepaboTKH 1IUIaMOB.
41. IlpuHIMNUanbHAsE TEXHOJIOTHYECKAsT cXeMa nepepaboTKu HUKEJIEBBIX LIAMOB.

42. IInaBKa Ha BTOPUYHBIE aHO/BL.

43. O6xur-BelenayrBanme maamMoB. O00pyaoBaHHE MPOIIECCOB.

44. MexaHU3M 1IUIaMOOOPA30BaHMUS IIPH SIIEKTPOJIN3E HUKEIS.

45. PacnpeneneHue IIATHHOBBIX METAJUIOB TPH OOOTAIIEHWH  CYAb(UAHBIX METHO-HHUKEIEBEIX PYA.
46. IToBeneHne MIATHHOBBIX METAIJIOB NIPH MMHPOMETAILTYPTHUECKOM nepepaboTKe KOHIIEHTPATOB CyNb(OUIHBIX PYA.
47. Apdunax rmiaTuHbL.

48. Adpdunax namramus.

49. Apdunax 3010Ta.

50. Dxonoruyeckas OIieHKa IPOU3BO/CTBA ITATHHOBBIX METAJIIOB.

51. Abdunax cepedpa.

52. Adpdunrax poxus.

5.2. TeMbl NUCbMEHHBIX PadoT

CamocrosTensHast paboTta

5.3. ®oHJ OLICHOYHBIX CPEACTB

Kpurepnn onieHKH 3HaHHH CTYJCHTOB IIPH IIPOBEICHNHN TECTHPOBAHMSA . TeCToBOE 3aaHue 110 JUCIUIUIMHE CONEPXKUT 25

BOTIPOCOB.
. OLeHKa «OTJIMYHOY» BBICTABIISIETCS] IIPU YCJIIOBUM MPaBUIIBHOTO OTBETa CTyAeHTa He MeHee yeM 80% TecTOBBIX 3aJaHUM;

. OreHKa «XOpOUIO» BHICTABISETCS MPHU YCIOBHH MPABHIIBHOTO OTBETa CTyAeHTa He MeHee ueM 60% TecTOBBIX 3a/IaHUl;

. OreHka «yZOBIETBOPUTENEHO)» BBICTABIISCTCS MPH YCIOBHU MPABIUIBHOTO OTBETa CTyAEHTa He MeHee 45%.

Kputepun ouieHKH 3HaHUI CTYICHTOB MIPU NPOBEACHUN IPOMEXKYTOYHOH aTTecTallMi JK3aMEeHAIMOHHBIN OMIIET COepXKUT 3

BOIIpOCa.

. OreHka «OTIMYHO» BBICTABISECTCS MPU YCIOBHH HMPaBHIBHOTO M TIOJIHOTO OTBETA CTYJICHTa Ha BCE TPH BOIIPOCA, A TakKe
Ha BCE JIOTIOJHUTENBHBIE BOIPOCHI;

. OLeHKa «XOpOLIO» BBICTABIISETCS MPU YCIOBUM MPAaBUIBHOTO OTBETA CTYJEHTa Ha BCE TPU BOIIPOCA, HO MPH ITOM OTBETHI
HEITOJIHbIC WJIM B HUX JOITYIIEHbI HETOYHOCTH;IaHbI OTBETHI Ootee 9eM Ha 50% ITOTTOTHUTEIBHBIX BOTIPOCOB;

. OreHKa «yJOBIETBOPUTENHEHO)» BBICTABIIACTCS IPH YCIOBHU HEMOJIHOTO OTBETA CTY[ACHTAa HA BCE TPH BOIpoca THOO TaH

TOJIHBIN OTBET HA J[Ba BOIPOCA, Ha TPETUH BOIIPOC OTBET OTCYTCTBYET; JJAHBI OTBETHI MeHee ueM Ha 50% JOMONHUTENbHBIX
BOIIPOCOB.

5.4. IlepeyeHb BHI0B OLIEHOYHBIX CPEICTB

OueHounble cpeactia o kateropuu "SHATD": KOHTpOIbHBIE BOPOCHI, TECTHI, SK3aMECHAITHOHHBIC OUIICTHI.
OueHounble cpezctia 1o kateropun "YMETD": pacuerHbie 3a1aHus, TECTHI, YK3aMEHAIIMOHHBIC OUIIETHI.
Ouenounsle cpeactsa no kateropun "BJIAJIETD": pacuernsle 3ananusi.

6. YHEBHO-METO/JUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemast 1uTeparypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBL, COCTaBUTENN 3armaBue, pa3MelIeHne WsnatenscrBo, ron | Konnu-Bo
JI1.1 | Crpuxxo JI.C. Meramtyprus 3010Ta U cepebpa: Yued. mocobue amst By30B M.: MUCuC, 2001 12
JI1.2 | Kotmap 10. A, Mertasmtyprus 61aropoIHbIX METaJUIOB: ydeOHHK A7 By30B: B 2- | M.: MUCHUC, Uzn. 7
Meperykos M. A., X KH. nom "Pyna u
Crpuxko JI. C. Mmetaiel", 2005
JI1.3 | MeperykoB M. A. 30710TO: 3apOoXKIE€HUE TOPHOIO JIe)1a, METAJUTYpriy U TexHosnorun | M.: M3n. nom 106
"Pyna u metanmisr",
2008
JI1.4 | Hopunbsckuit mHAyCTp. | MeTammyprus 6JaropoHbIX METAIOB: METO/I. YKa3aHUs K Hopunsck: HUN, 31
uH-T; cocT. T. H. MIPaKTHYECKUM 3aHATUSAM 2011
HapGekoBa

6.1.2. JlonoTHUTeJILHAS JTUTEpaTypa




ABTOPBI, COCTaBUTEITH 3armaBue, pa3MelIeHne WznarensctBo, rox | Kommu-Bo
JI2.1 |[coct. B.W.[epeBroB; |Metamryprust 61aropoassix MetaiioB. O6oraiieHue MmiIaMoB: Hopunsck, 1993 4
Hopunbckuit UHAYCTp. |METOJ. yKa3aHHs K MPAKTUYECKUM 3aHITUSIM CTYAEHTOB CIIEll.
HH-T 1102 Bcex dpopm o0ydeHUS
JI2.2 | Aunpromenko M.A. [u | bnaropogHble MeTauibl: CIIpaBOYHUK M.: Meramnyprus, 1
mp.] 1984
JI2.3 [coct. JL.H. CeunukoB | /IparomneHHsie MeTa/uisl Hopuibcka: (BOCHOMHHAHHUS, 3aITUCKH, M.: Pyna u 5
MUCbMa BETEPaHOB-METAJIyproB) metautsl, 2000

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHO¥ ceTH "UnTepHeT"

D1 | Dnexrponnsiit katamor 3I'Y  http://biblio.norvuz.ru

6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

6.3.1.1 | MS Windows 7 (Homep nmunen3uu 62693665 ot 19.11.2013)

6.3.1.2 | MS Office Standard 2013 (Homep mumenzuu 62693665 ot 19.11.2013)

6.3.1.3 | MS Office Standard 2007 (Homep mumensuu 62693665 ot 19.11.2013)

6.3.1.4 | MS Windows XP (Homep suniensun 62693665 ot 19.11.2013)

6.3.1.5| ABBYY FineReader 10 (Homep nunensuu 94965 ot 25.08.2010)

6.3.2 Ilepeuenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexrponHas OubnroTeuHas cucreMa www.iprbookshop.ru;

6.3.2.2 |0 3I'Y

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIUMIIJINHBI (MOAY JIA)

7.1 | Y4ueOHble ayAUTOPUH YIS IPOBEICHHUS JICKIIHUA;

7.2 | YueOHble ayIuTOPUU JJIs1 IPAKTUYECKUX (CEMUHAPCKUX ) 3aHSITHIA;

7.3 | YueOGHas ayquropHs A TPYHIOBBIX U HHAUBUIYaIbHBIX KOHCYNbTallUH, CaMOCTOSTENbHOM paboThl; TEKyIero KOHTPOJIs
1 IIPOMEXKYTOYHOM aTTeCTaluH;

7.4 | YueOHble ayAUTOPUH IS IPOBEACHUS JIAOOPaTOPHBIX paboT

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCIHTUIIJIMHBI (MOAYJIST)

Jl1s1 ycrIenmHoro 0CBOCHHs yueOHOTO MaTepralia CTYJIeHTY He0OX0IMMO SICHO IIOHUMATh 3HAYMMOCTb U MECTO IHMCIUIUIHHEI B €T0
npodeccuoHanbHOI MOATOTOBKE U aKTHBHO Y4acTBOBATh BO BCEX BUJIaX ydeOHOTO mporecca. ITo quciunirHe yueOHbIM IIIaHOM
HpeIyCMOTPEHA KOHTAKTHAsl M CAMOCTOSATENbHAsl paboTa 00y4arommerocs.

KonrakrHas paboTa BKIIOYAET JIEKINOHHEIE, IPAKTHYECKAE 1 TaO0opaTOpHBIe 3aHATHS, KOJJIEKTHBHEBIC 1 HHINBH/IyaIbHBIC
KOHCYJIbTAllHU.

Ha 71eKknoHHBIX 3aHATHAX HE0OXOIMMO BHIMATEIBHO CIYIIATh MPENoaBaTeNs, TIOAPOOHO 1 aKKypaTHO BECTH KOHCIEKT, KOTOPBIH
JIOTIOTHSACTCS ¥ KOPPEKTUPYETCS B TIPOIECCE CAMOCTOSTENBHOM MpopaboTku MaTeprana. [Ipakrndeckie 3aHATHS PETyCMOTPEHEI
Juist pOPMHUPOBAHHS YMEHMIT U HaBBIKOB IIPUMEHEHHs TEOPHH Ha IMPaKTUKE JUIs peleHus Ipo(ecCHOHANBHbIX 3a1au.

[Mepen mabopaTOpHBIM 3aHATHEM CTYACHTY HEOOXOIUMO POPadOTaTh MPEABLIYIINN TEOPETHUESCKII KYpPC, UCIIOJIBE3YsT KOHCIIEKT
JIEKUUI U pEKOMEHTyeMYIO JTUTEPATYpy, a TAKKEe 03HAKOMHUTHCS € XO0M PabOTHl B COOTBETCTBHH C UCTOYHUKAMH.

Ha MPAKTUYCCKUX 3aHATHAX CTYACHTAMH BBIIIOJHATCA TEMATUYCCKUC U PACUCTHBIC 3a/IaHUs 10 TEMaM Kypca. CTyI[CHTy
HGO6XOI[I/IMO AKTUBHO Y4aCTBOBAaTh B y‘-Ie6HOM Tporuecce, npu HCO6XO,Z[I/IMOCTI/I 3a1aBaTh BOIIPOCKI IIPETIOaBATEIIO.

Texymuii KOHTPOJIb TPOBOIUTCS B BUJIC: 3AIIUTHI TPAKTHYECKUX 331aHUI U OTYETOB IO JIJaOOpaTOpHBIM paboTaM.

Jnst peanu3aluy caMOCTOATENBHOM PabOThI CO3/IaHBbI CIIELYOIIHNE YCIOBHS U IPEATIOCHUTKN:

1. crynenTsI 06ecrieueHsl HH(GOpManMOHHBIME pecypcamu B 6ubmauoTeke 3I'Y (yueOHHKaMH, y4eOHBIME HOCOOHAMHE, OAHKOM
WHIMBHUIYAJIbHBIX 33/1aHNi1);

2. CTyIeHTHI 00ecTiedeHbI HH(GOPMAMOHHBIME pecypcaMy B JOKaiabHOH ceTr 3['Y (B 3J€KTPOHHOM BH/IE BEICTABIICHO

MeTo IaecKkoe obecredeHne AUCIUTIINHEI);

3. OpraHM30BaHbl €XKEHE/IeTIbHbIE KOHCY/IbTAllIH.

ITpomexyTouHast aTTecTanus 1Mo JUCHHILIIHE. [I0IroToBKa K MPOMEKYTOYHOH aTTECTallny BKIIIOYAET MPOPAOOTKY TEOPETHIECKOTO
MaTepHala, OTBEThl HA KOHTPOJIbHBIE BOIIPOCHL. BOIIPOCH!, BOHUKAIOMIKME BO BPEMS IIOATOTOBKU, MO>KHO BBISICHUTB BO BpEMs
KOHCYJIbTALlHU.

Jln1st mosydeHust OIMycKa CTY/ICHT TOJDKEH BBIIOIHUTE, 0(DOPMHUTH M CIATh BCE BHIBI padoT, MPEAYCMOTPEHHBIC TEMAaTHIECKIM
TUTAHOM y4eOHOH IPOTpaMMBI JUCIUILINHEL.

JIoIIyCK BBICTABIIAETCS TOJIBKO B CIIy4ae MOJI0XKUTENbHOM aTTECTAlUK 110 BCEM KOHTPOJIBHBIM TOYKAaM U I1OCJIE BBIIIOJIHEHHUS
CTYJICHTOM BCEX BU/IOB CAMOCTOSITENBHOM M ayJUTOPHOI paboTHI.




