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OO0mas TpyI0eMKOCTb 6 3ET

Yacos 1o yueOHOMY IJ1aHy 216 Bunbl KoHTpONISI B cemecTpax:
B TOM YHCIIE! 9K3aMEHBI 7
AyJIMTOPHBIE 3aHATHA 120 3a4€ThI C OLEHKOH 6
camocTosiTeNbHast paboTa 69
4acoB Ha KOHTPOJIb 27

Pacnpenenelme YacoB JTUCUMIIIMHBI IO ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp 6 (3.2) 7 (4.1)
Ha Kypce>) Hroro
Henens 16 14 5/6
Bu 3anstuit vit | pn | yo | poo| vom | P
Jlexumn 32 (32 |28 (28 |60 |60
IMpakruaeckue 32 (32 |28 (28 |60 |60
B ToMm umncne uHT. 18 |18 |12 |12 |30 (30
B Tom uucne 26 [26 |32 |32 |58 |58
AIICKTPOH.
HUroro ayn. 64 |64 |56 [56 |120|120
KonrakrHasg pabora |64 [64 |56 |56 |120|120
Cam. pabota 44 144 |25 |25 [69 |69
Yacel Ha KOHTPOJIb 27 127 |27 (27
HUrtoro 108 [ 108 | 108 [ 108 | 216 | 216
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Pabouas mporpamma og00peHa Ha 3aceanuy Kadenapbl
MeTantyprusi {BETHBIX METALI0OB

[Iporokon ot 21.06.2017r. Ne 10
Cpok getictus nporpammsl: 2017-2021 yu.r.
3aB. kadenpoii k.c.-x.H., goeHt O.B.Hocosa



Busuposanue PII/] a5 McrIOJITHEHMSI B 0YepeIHOM Y4eOHOM roay

K.Cc.-X.H., nouent O.B.Hocosa 2023 r.

Pabouas mporpaMma mepecMoTpeHa, 00CyKaeHa 1 0100peHa JIIst
ucnosHeHus B 2023-2024 yyeGHOM roy Ha 3aceaHuu Kadeapbl
MeTantyprusi {BETHBIX METAIIOB

[Iporokonm ot 2023 1. No
3aB. kadenpoii k.c.-x.H., gorieHT O.B.Hocosa

Buzuposanue PIIJ] 119 ucnojiHeHusi B o4epeHOM YU4eOHOM roay

K.c.-X.H., nouent O.B.Hocosa . 2024 r.

Pabouas mporpamma nepecMoTpeHa, o0CyKaeHa U ojo0peHa is
ucronHeHus B 2024-2025 yuebnoM roay Ha 3aceqaHun Kadeapsl
Mertaniyprusi IBeTHbIX MeTALJIOB

IIpotokonm ot 2024r. Ne
3aB. kadenpoii k.c.-x.H., gorieHT O.B.Hocosa

Buzuposanue PII/] 115 ucnojiHeHUs1 B ouepeHOM Y4eOHOM rogy

K.c.-X.H., norneaT O.B.Hocosa 2025 .

PaGouas nporpamma nepecMoTpeHa, oOCyKIeHa U 0100peHa st
ucnoyiHeHus B 2025-2026 yyeOHOM TOY HA 3aceNaHu Kaheapsl
Metanyprusi UBETHbIX METALJIOB

[Ipotokonm ot 20251. Ne
3aB. kadeapoii k.c.-x.H., goreHt O.B.Hocosa

Buzuposanue PII/] 1151 ucniojiHeHUsI B o4epeTHOM Y4eOHOM rogy

K.C.-X.H., fouieHT O.B.Hocosa o 2026 .

Pabouas nmporpaMma nepecMoTpeHa, 006cyxaeHa u 0100peHa ass
ucnoyHeHus B 2026-2027 yyeOHOM TOy Ha 3aceNaHuu Kaeapsl
MeTa/Typrusi IBETHBIX METAJJIOB

IIpoTokonm ot 2026T. Ne
3aB. kadeapoii k.c.-x.H., goieHT O.B.Hocosa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | opMupoBaHuEe y CTYIEHTOB CUCTEMATH3UPOBAHHBIX 3HAHUI O TEOPETUIECKIX OCHOBAX U TEXHOJIOTHUSIX IIPOM3BOJICTBA
0J1aropoIHBIX METAJUIOB, AHAIN3E IEATEIBHOCTU NPEANPUATHHA U UX MOApa3AeiIeHU, BBIOJIHEHUN TEXHUKO-
SKOHOMUYECKOW OLEHKHU JEUCTBYIOIIUX TEXHOIOTUI

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Hukn (pa3nen) OOIT: | b1.B

2.1 | TpeGoBanus K npeaBapuTeIbHOI MOATOTOBKE 00yYal0IIerocs:

2.1.1 | Beenenue B mpo¢uiis

2.1.2 | ®usuka

2.1.3 | CneunanbpHass XuMus

2.1.4 | O0mue XUMHYECKHE TEXHOIOTHHA

2.1.5

2.1.6 | Kpucrannoxumus

2.1.7 | Koppo3us u 3alura METaIoB

2.1.8 [ 3ammTa TEXHOJIOTHIECKOTO 00OPYIOBaHUS OT BO3ACHCTBHS arpeCCUBHON CPEIbI

2.1.9 | AmanuTnyeckast XUMus

2.1.10 | DneMeHTB XUMHYECKON TEXHOJIOTHHU

2.1.11 | Xumus cepsl

2.1.12 | ®dusnueckass XuMHs

2.1.13 | OGoramieHue pya IBETHBIX METAJIIOB

2.1.14 | Metpomnorus, cTaHAapTU3AIMS U CePTUDHUKAIINS

2.1.15 | BBeaenue B mpodiiib

2.1.16 | ®usuka

2.1.17 | CrierinanbHast XUMUS

2.1.18 | O0mue XUMHYECKHUE TEXHOTOTHH

2.1.19 | Kpucrannoxumus

2.1.20 | Koppo3us u 3ammra METaJjioB

2.1.21 | 3amura TeXHOIOTHYECKOTO 000PYIOBAaHHS OT BO3ACHCTBUS arPECCUBHOM CpPe/IbI

2.1.22 | AHanmuTHdecKas XUMUS

2.1.23 | DireMeHTH XUMUYECKOH TEXHOIOTHH

2.1.24 | Xumus cepsl

2.1.25 | ®usnyeckas XUMHS

2.1.26 | OGoramieHue py/ IBETHBIX METAJIOB

2.1.27 | Metposorus, cTaHAapTU3AIUS U CepTHHUKALIHS

2.2 | [ucuMuIMHbI ¥ NPAKTUKHU, VIS KOTOPBIX 0CBOEHHUE JAHHOM M CUMIIJIMHBI (MOAYJIs1) HEOOX0AUMO KaK
npejalecTByionee:

2.2.1 [ IIepepaboTka cepocoaepKallux ra3oB

2.2.2 | Ilpou3BOACTBO MEAH, HUKEIS ¥ KOOAIbTa

2.2.3 | IIpou3BOACTBO 31EMEHTAPHOI cephl

2.2.4 | Merainyprus JETKUX METaJUIOB

2.2.5 | Merannyprusi peiKix MeTaioB

2.2.6 | OCHOBHBIE TIPOLIECCHI MEPEPAOOTKH METAILTYPIUYECKOTO CHIPhS

2.2.7 | IlepepaboTKa TEXHOTEHHBIX PECYPCOB

2.2.8 | IlepepaboTka cepocoiep Kaiux ra3on

2.2.9 | Ilpou3BOACTBO MEAM, HUKEIS U KoOanbTa

2.2.10 | IIpou3BoACTBO 351EMEHTApHOU CEpBI

2.2.11 | Merannyprus JIETKMX METaJUIOB

2.2.12 | Meramnyprus peaxux MeTauIoB

2.2.13 | OcHOBHBIE MPOIIECCHI IEPEPAOOTKHA METATLTYPIHIESCKOTO ChIPhSI

2.2.14 | ITepepaboTKa TEXHOTECHHBIX PECYPCOB

3. ©°OPMUPYEMBIE KOMIIETEHIIUN U UHANKATOPBI UX JOCTUXKEHUNA




IIK-1: Cnoco0cTByeT 0CylIeCTBICHHI0 U KOPPEKTUPOBKH TEXHOJIO0THYECKUX MPOLECCOB B MeTALIyPruu

IIK-3: Ucnosab3yeT pu3NKO-XUMHYECKYIO CYIIIHOCTH NMPOIECCOB MPH MPOU3BO/ICTBE LIBETHHIX METALJIOB

4. CTPYKTYPA 1 COJAEPKAHMUE JJUCIHUIIVIMHBI (MOIYJIA)

Kon HaumeHoBaHue pa3iesioB U TeM /BH]I Cemectp | YUacoB | Komneren- | Jluteparypa | Uurte | Ilpumeuanue
3aHATHSA 3aHATHSA/ / Kype 197074 PaKT.
Paspea 1. Cemectp 6

1.1 CBoiicTBa, chIpbeBast 0a3a, IPON3BOJCTBO 6 6 IIK-1 ITK-3 JI1.1JI1.2 6
U IPUMEHEHHE OJIarOPOIHBIX J1.3
meraoB.Beeaenue. ['pymnma JI1.4J12.1
0JIarOpOTHBIX METAJUIOB H OCOOCHHOCTH J2.2712.3
HaX0KJIEHUS MX B 3eMHOM Kope. /JIex/ 21

1.2 CBoiicTBa, ceIpbeBast 6a3a, IPOU3BOJCTBO 6 4 IK-1 IIK-3 J1.2J11.3 0
U TIPUMEHEHHUE 0J1aropoIHbBIX JI1.4J12.1
MeTaiuioB.Beenenue. ['pynna J22J12.3
0JIarOpOTHBIX METAJUIOB H OCOOEHHOCTH 21
HaX0XIEHUs UX B 3eMHOM kope. /I1p/

1.3 CsoiicTBa, celppeBas 6a3a, IPOU3BOJICTBO 6 10 [K-1 ITK-3 J1.2 0
Y TIPUMEHEHHEe 0J1aropoIHbIX JI1.3J12.1
MeTaiuioB.Beenenue. ['pynna J22J12.3
0J1aropOIHBIX METAJUIOB U OCOOEHHOCTH 21
HaX0XICHUS UX B 3eMHOM Kope. /Cp/

1.4 duznyeckue U XMMHUYECKHE CBOMCTBA 6 6 TIK-1 T1K-3 JI1.2 0
OsaropoTHBIX MeTayuIoB /JIex/ JI1.3712.2

.3
21

1.5 ®dusnyeckue U XMMHYECKHE CBOMCTBA 6 6 IIK-1 T1K-3 J1.2J11.3 0

OmaropoHBIX MeTayuioB /I1p/ J11.4J12.2
J12.3
31

1.6 duznyeckue U XMMHUYECKHE CBOMCTBA 6 10 ITK-1 T1K-3 JI1.2 0

OmaropoHbBIX MeTayuioB /Cp/ JI1.3J12.2
J12.3
31

1.7 CoIpbeBas 6aza nmpousBojcTBa b,M,. 6 4 TIK-1 T1K-3 JI1.2 0
DopMbI HaX0XKIICHHS 30J10Ta, cepedpa u JI1.3J12.2
IUTATHHOBBIX METaJIOB. /JIex/ 2.3

€

1.8 CripbeBas 6a3a npousBojacTsa b,M,. 6 8 ITK-1 T1K-3 J1.2J11.3 1
®DopMbl HAXOXKACHUSA 30J10Ta, cepedpa u JI1.4J12.2
TUTATHHOBBIX MeTasuoB. /IIp/ 2.3

€

1.9 CripbeBas 6a3a npousBoacTsa b,M,. 6 10 ITK-1 T1K-3 J1.2 0
®DopMbI HAXOXKACHUSA 30J10Ta, cepedpa u JI1.3J12.2
IUTATHHOBBIX MeTaiuoB. /Cp/ 2.3

€)!

1.10 OCHOBHBIE IPUHIUIBI POPMHUPOBAHUS 6 4 MK-1 ITK-3 JI1.1 0
TEXHOJIOTHYECKUX CXEM U3BJICUECHUS JI1.3J12.2
30J10Ta U cepedpa U3 KOPEHHBIX PY/I. 123

/JTex/ €

1.11 OCHOBHBIE IPUHIUIIB POPMUPOBAHUS 6 4 MK-1 ITK-3 J1.1J11.3 0
TEXHOJIOTMYECKUX CXEM U3BJICUCHUS JI1.4712.2
30J10Ta U cepedpa U3 KOPEHHBIX PY/I. 23

Mp/ 21

1.12 OCHOBHBIE IPUHITUTIB POPMUPOBAHUS 6 6 [IK-1 I1K-3 J.1 0
TEXHOJIOTHYECKUX CXEM M3BJICUCHUS JI1.3J12.2
30J10Ta U cepedpa 13 KOPEHHBIX PY/I. 23

/Cp/ €]




1.13 I'paBuTanmonHsie 1 GpaoTaOHHBIE 4 TIK-1 IIK-3 JI1.1
METO/Ibl 0boramieHus pya /Jlex/ JI1.3]12.2
2.3
€
1.14 I'paBuTanmonHsie u GpaoTaOHHBIE 4 TIK-1 IIK-3 JI1.1J11.3
MeTob! oboramenus pya /Ip/ JI11.4J12.2
2.3
€]
1.15 I'paBuTanmoHHsIe U (HIOTAMOHHEIE 4 IIK-1 ITK-3 J1.1
MeTto sl oboraenus pyn /Cp/ JI1.3]12.2
2.3
€]
1.16 I{uanupoBaHue 3010TO- U 4 IIK-1 I1K-3 J1.1
cepedpocoaepkamux pyxn /Jlex/ JI1.3J12.2
2.3
31
1.17 Muanuposanue 3010TO- U 2 IIK-1 ITK-3 J1.1JI1.3
cepedpocoaepxkamux pya /I1p/ J11.4J12.2
2.3
31
1.18 I{uanupoBanue 3010TO- U 4 IIK-1 I1K-3 J.1
cepebpocoaepxkamux pyn /Cp/ JI1.3J12.2
2.3
31
1.19 Ocaxienre 30510Ta U cepedpa u3 4 IIK-1 T1IK-3 J.1
LIMAHUCTBIX PACTBOPOB METOI0B J1.3J12.2
nemeHTanuu /Jlex/ 2.3
31
1.20 Ocaxaenue 3070Ta U cepedpa u3 4 [IK-1 ITK-3 J1.1JI1.3
LIAaHUCTBIX PACTBOPOB METOI0B J1.4J12.2
uemenTaumu /Ip/ J12.3
31
Paznen 2. Cemectp 7
2.1 CopOunoHHOE U3BIICYEHHUE 30JI0Ta U 4 TIK-1 T1K-3 JI.1
cepeOpa U3 IIMaHUCTHIX PACTBOPOB H JI1.3J12.2
ITYITBII C UCTIONB30BAaHUEM HOHOOOMEHHBIX 2.3
cmout /Jlex/ 1
2.2 CopOLMOHHOE U3BIICYEHHUE 30JI0Ta U 4 TIK-1 T1K-3 JI.1J11.3
cepeOpa U3 IIMaHUCTHIX PACTBOPOB H J11.4J12.2
ITYIIBII C UCTIONB30BAaHUEM HOHOOOMEHHBIX 2.3
cmon /TIp/ €]
2.3 CopOLUMOHHOE U3BIICUYEHHUE 30J10Ta U 15 IIK-1 T1K-3 J.1
cepeOpa U3 IIMAHUCTHIX PACTBOPOB H JI1.3J12.2
ITyJTBII C UCTIONB30BAaHUEM HOHOOOMEHHBIX J12.3
cmou /Cp/ 31
2.4 M3BneyeHue 6J1aropoJHBIX METAJUIOB U3 4 TTK-1 T1K-3 JI.1
IUAaHUCTHIX MyJbIT cOpOnmet JI1.3J12.2
aKTUBHPOBAHHBIMH yriiamMu /JIex/ J12.3
21
2.5 N3Bneyenne 6J1aropoJHBIX METAJUIOB U3 4 TIK-1 T1K-3 JI.1J11.3
[UAHKUCTBIX MYJBIT COpOIHen JI1.4J12.2
aKTUBHPOBaHHBIMU yrisimu /I1p/ J12.3
€
2.6 W3Bneuenne 01aropoJHBIX METAIOB U3 2 ITK-1 T1K-3 JI1.1
[HAHKUCTBIX MYJBIT COPOIHen JI1.3J12.2
AKTUBHPOBAHHEIMH yrirsamu /Cp/ J12.3
€
2.7 O4KCTKA CTOYHBIX BOJT 4 ITK-1 T1K-3 JI1.1
30JI0TOU3BIICKATEIBHBIX (hadpHK /JIex/ JI1.3J12.2
2.3
€)!
2.8 O4nCTKa CTOYHBIX BOJ 4 MK-1 IK-3 JI1.1J11.3
30JI0TOU3BICKATENbHBIX (hadpuk /TIp/ JI1.4J12.2
2.3

€




2.9 OuKCcTKa CTOYHBIX BOJT TIK-1 IIK-3 JI1.1

30JI0TOU3BICKATENbHBIX (hadpuk /Cp/ JI1.3J12.2
2.3
€

2.10 TeXHOI0rn4ecKre CXeMbI U IIPAKTHKA IK-1 IIK-3 J1.1
nepepabdoTKU MPOCTHIX KBAPIICBBIX U JI1.3J12.1
YHOPHBIX 30JI0TOCOJEPKALIUX PYLI. J22J12.3
Kowmmonoska cxewm. /JIex/ o1

2.11 TexHoJIOrn4YecKnue cXemMbl U MpaKTHKA [IK-1 I1K-3 J1.1J11.3
nepepabOTKH MPOCTHIX KBAPLEBBIX U JI1.4J12.1
YHOPHBIX 30JI0TOCOJEPKALIUX PYLI. J22J12.3
Komnonogxka cxem. /TTp/ €]

2.12 TexXHOI0rn4ecKre CXeMbI U IIPAKTHKA IIK-1 ITK-3 J1.1
nepepabOTKH MPOCTHIX KBAPLEBBIX U JI1.3J12.1
VIIOPHBIX 30JI0TOCOJIEPKAIIUX PY/I. J2.2712.3
Komnonogxka cxem. /Cp/ 21

2.13 Addunax 3om01a. Llemn adpuraxa. IK-1 TIK-3 J1.1
/TTex/ J1.3712.1

J2.2J12.3
31

2.14 Addurax 3o10T1a. Llemn adpuraxa. IIK-1 ITK-3 J1.1JI1.3

Mp/ JI1.4712.1
J2.2J12.3
31

2.15 Addunax 3omora. [enmn apdpunaxa. IK-1 IK-3 J1.1

/Cp/ JI1.3J12.1
227123
31

2.16 Addunax 30mota U cepedpa IK-1 ITK-3 J1.1

AIEKTPOIUTHIECKIM METOAOM. /JIeK/ JI1.3J12.1
2.2 J12.3
31

2.17 AdoduHax 30710Ta U cepedpa MK-1TIK-3 | JI1.1JI1.3

ANEKTPOTUTHIECKIM MeToaoM. /TTp/ JI1.4J12.1
227123
31

2.18 Addunax 30m01a U cepedpa IK-1 ITK-3 J1.1

ANEKTPOTUTHIECKIM MeToaoM. /Cp/ JI1.3J12.1
2.2 J12.3
1

2.19 IlepepaboTka MIaTHHYCOACPIKAIIUX TIK-1 T1K-3 J.1

nutamoB /JIex/ JI1.3J12.1
22123
€]

2.20 IlepepaboTka MIaTHHYCOACPIKAIIUX IIK-1 T1K-3 JI.1J11.3
mutamoB /ITp/ JI1.4J12.1

J2.27J12.3
31

2.21 ITepepaboTka TIaTHHYCOAEPIKAIIUX TTK-1 T1K-3 JI.1

utamoB /Cp/ JI1.3J12.1
J2.27J12.3
21

2.22 Bropuunas metannyprusi 6J1aropoJHbIX TIK-1 T1K-3 JI1.1
METaJIIOB JI1.3J12.1
Knaccudukarys u xapakrepucTHKa J22J12.3
OTJICNIbHBIX THIIOB 30JI0TO- U 21
cepedpocoIepIKaIIETO CHIPbSI.

/JTex/

2.23 Bropuunas Metammyprust 6J1aropoHbIX TIK-1 TIK-3 JIT.1J11.3
METaJlJIOB JI1.4J12.1
Kitaccudukarys u xapakrepucTiuka J22712.3
OTJIENBbHBIX TUIIOB 30JI0TO- U )

cepedpoCcoIepIKaIIEro ChIPhsI.
Mp/




2.24 Bropuunas MeTamuryprus 61aropoaHbIX 7 1 MK-1 IIK-3 J1.1 0
METaJIOB JI1.3J12.1
Knaccudukarys 1 xapakTepucTHKa J22J12.3
OTAENBHBIX THIIOB 30JI0TO- U €
cepedpOCcoePIKaIIIEro ChIPhSI.

/Cp/

2.25 Hosble HanpaBieHus B 7 2 IIK-1 ITK-3 J1.1 2
COBEPIICHCTBOBAHUY TEXHOJIOTUI JI1.3J12.2
nepepaboTKH BTOPUYHOTO CBIpbs. /JIex/ J12.3

31

2.26 Hogsebie HampaBiieHus B 7 2 TIK-1 T1K-3 JI.1J11.3 2
COBEPIICHCTBOBAHUY TEXHOJIOTUHI JI1.4J12.2
nepepaboTKH BTOPUYHOTO ChIpbA. /IIp/ J12.3

€]

2.27 Hogsebie HampaBiieHus B 7 1 TIK-1 T1K-3 J.1 0
COBEpIICHCTBOBAaHUH TEXHOJIOTHHI JI1.3J12.2
nepepadoTKH BTOPUIHOTO ChIpbs. /Cp/ J12.3

€]

5. ®OHJ OIEHOYHBIX CPEJICTB

5.1. KoHTpoOJIbHBIC BOIPOCHI H 3a1aHUS

1. Vcropust OTKPHITHI 3JIEMEHTOB IUIATHHOBOW Ipynmbl. PONb pyCCKMX WM COBETCKMX YY4EHBIX B PAa3BUTHH METAJLTypIHU
0JIarOpOIHBIX METAJIOB.

2. OOIHOCTD U pa3nnyre pU3NKO-XUMUYECKUX CBOWCTB IUIATHHBI M ITaJUIaIusL.

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

4 VHunuBugyanbHble TPH3HAKA KaXKIOTO U3 METAJUIOB INTATHMHOBOW TPYIIIBL.

5 Hcnonb3oBaHne YHUKAIBHBIX (DM3UKO-XUMUYECKHX CBOWMCTB METAJIOB IUIATHHOBOW IPYMIIBI B HAPOJHOM  XO3SHCTBe.

6. XapaKTeprCTHKAa OCHOBHBIX MHPOBBIX MECTOPOKACHHH CYTb(OHUIHBIX IUIATHHOCOICPIKAIIUX PYI.

7 IlepcnexkTuBbl NPUMEHEHUS METAJUIOB IUIATUHOBOI IPYIIBI B HAPOJAHOM XO34HCTBE.

8 XapakTepuCTHKa IUIATHHOCOJAEPIKAINX CYIb(MUIHBIX Pyl HOPHIBCKOTO MECTOPOXKICHUS.

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

10. IToBeneHNe TIATHHOBBIX METAIIOB MIPH THIPOMETAJUTYPTHUECKOi  mepepaboTke KOHIIEHTPATOB CYyNb(UIHBIX PYII.

11. MexaHu3M m1aMo00pa30BaHUS IIPU ITEKTPOIIN3E MEH.

12. TlepBuyHoe oOoraiieHue MIIaMOB.

13. Pacnpenenenue mIaTHHbL, TaJUIQans, 30JI0Ta IT0 MOIYIPOIYKTaM MPOU3BOJICTBA TSHKENBIX IIBETHBIX METAJUIOB.

14. PacnpeneneHne MeTaJIOB—CIYTHUKOB IIIATHHBI IO MOIYIPOXYKTaM TIPOM3BOACTBA TSKEIBIX IBETHBIX METAJIOB.

15. TlpuHIunuansHas TEXHOJIOTHYECKash CXeMa MepepadOTKH  MEIHBIX HITaMOB.

16. Ilpupona XuMHUYECKOH HHEPTHOCTH 30J10Ta.

17. Paznuurie XUMUYECKAX CBOMCTB cepedpa U 30I10Ta.

18. CpaBHeHHe coeTMHEHME 30J10Ta U cepedpa ¢ cepoil, ceneHoM U TEJUTypOM, U aHAJIOTHMYHBIMHU COEIUHEHHUSMH ILIaTHHOBE
METaJIOB.

19. Oxcuap! IIIATHHOBBIX METAJIOB

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

21. O0mHOCTh (PU3MYECKUX CBOMCTB OJIArOPOIHBIX METAJLIOB.

22. TIpoba crutaBoB 0JIaropOIHBIX METAIIIOB.

23. KomrurekcooOpa3oBaHue OIaropoIHBIX METAJUIOB KaK METOJ| W3BJIICUCHUSI.

24. XapaxTepucTHKa IKCTPareHTOB 30JI0Ta U cepedpa U3 IIHAHUCTBIX PacTBOpOB.

25. XKuaxocTHast SKCTpaKiys KaK METOJ M3BICUEHUs] METAJJIOB U3 MPOMBIIUIEHHBIX 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 TSDKEJBIX 1IBETHBIX METAJJIOB.

28. OCHOBHBIE MPUHLUIIBI KOHIIEHTPHUPOBAHHMS TIIATHHOBBIX METaIIOB.

29. OOIHOCTD IIATHHOBBIX METAJJIOB CYNB(GHIHBIX MEIHO-HUKEIIEBEIX MECTOPOKICHHH.

30. ®usuKo-xuMHUecKass MpUpoJa 0Opa30BaHHS OCHOBHBIX MHUHEpAJIOB IUIATHHOBBIX METAJIIOB.

31. DneMeHThI—COCTaBJISIOIUE MUHEPAIIOB 30JI0Ta U cepedpa.

32. DneKTposn3 BTOPUUHBIX aHOJIOB.

33. Pexxum 1 060pyROBaHUE SIEKTPOIN3a BTOPUIHBIX aHOIOB.

34. IIpouecchl HKCTPAKIMKY U COPOLMU B METAJUTypTrHU OJIaropoJHbIX METaJUIOB.

35. Ilyrtn n3BiedeHHs: OCMUS U3 IPOM. TIPOILYKTOB TEXHOJIOTHH KOMOUHATA.

36. KaronHslii ipoliecc MpU 3JEKTPOJIN3€ BTOPUYHBIX aHOAOB.

37. AHOnHBIII IIpoIIeCcC IPH AIEKTPOIH3E BTOPUUHBIX aHOIOB.

38. Cxema nepepaboTku 1iamoB Mupenckuit-pug (FOAP).

39. M3BneueHne UpUIUS U3 CyTb(haTHBIX PaCTBOPOB.

40. IMomy4yeHne cepeOpPSHBIX KOHICHTPATOB M3 MPOMBIIUICHHBIX IPOIYKTOB nepepaboOTKU MITAMOB.

41. IlpyHuMnManpHasi TEXHOJIOTHYECKasl cXeMa MepepaboTKI HUKEJIEBbIX ILIAMOB.




42. IInaBKa Ha BTOPUYHBIE aHOBI.

43. O0xur—BsblienavYuBaHue nuaMmoB. O00pyIOBaHUE MPOIIECCOB.

44. MexaHU3M MIITaMO0OPa30BaHUs TIPH HIICKTPOIH3E HUKEIS.

45. PacnpeneneHue IIAaTHHOBBIX METAJUIOB P OOOTAIIEHHH  CYAb()UAHBIX METHO-HHUKEIICBBIX PYA.
46. IToBeneHue TIATUHOBBIX METAJUIOB MPH MUPOMETAILTYPTHUECKOM nepepadoTKe KOHIIEHTPATOB CyNb(OUAHBIX PYI.
47. ApduHax rIaTUHbIL.

48. Apdunax namramus.

49. Abdunax 30m107a.

50. Dxonoruyeckas OlieHKa IPOU3BO/CTBA IIATHHOBBIX METAJIIOB.

51. Abdunax cepedpa.

52. Apdunax poxus.

5.2. Tembl NUCBMEHHBIX PadoT

CamocrosTenbHas paboTta

5.3. ®oH/1 OLIEeHOYHBIX CPEICTB

Kputepuu oueHKr 3HaHHI CTYIEHTOB MIPU NPOBEISHUN TECTUPOBaHUS . TecToBOe 3ajaHKe MO TUCHUIUIMHE COAEPIKUT 25
BOIIPOCOB.

. OneHKa «OTJIMYHOY BBICTABIISIETCS IIPU YCIIOBUM IPaBUWIIBHOTO OTBETA CTyAEcHTa He MeHee 4eM 80% TeCTOBBIX 3aJaHuUM;
. OreHKa «XOpPOIIO» BRICTABIIAETCS IPH YCIOBHH IIPABIUIBHOTO OTBETA CTY[ACHTa He MeHee ueM 6(0% TecTOBBHIX 3aJaHHM;
. Or1eHKa «yJOBIETBOPUTENBHOY» BBICTABIISAETCS MPU YCIOBHU MPABHIBHOTO OTBETa CTyAEHTa He MeHee 45%.

Kpurepun orieHKH 3HaHUI CTYACHTOB IIPU MPOBEICHUH IPOMEKYTOUHOH aTTeCTAIlNH DK3aMECHAIIMOHHBIN OHMJIET CONCPIKUT 3

BOIIPOCA.

. OneHKka «OTJIMYHOY BBICTABISIETCS TIPU YCJIIOBHH MPABUIILHOTO M MOJHOTO OTBETA CTYAEHTa Ha BCE TPH BOMPOCA, a TAKKE
Ha BCE IOTIOJHUTENbHBIE BOIPOCHI;

. Or1eHKa «XOPOIII0» BEICTABIACTCS IPH YCIOBUH NPABUIIEHOTO OTBETA CTYJCHTa Ha BCE TPH BOIIPOCA, HO TIPH 3TOM OTBETHI
HEIIOJIHbIC WJIM B HUX JOIIYIIEHBI HETOYHOCTH;IaHbI OTBETHI Oosee e Ha 50% IOMOTHUTEIBHBIX BOIIPOCOB;

. O1eHKa «yIOBJIETBOPUTEIHHO» BBICTABISETCS NPU YCIOBUHM HETIOJHOTO OTBETa CTY[EHTa Ha BCce TPU BOIpoca JIMOO IaH
MIOJIHBIM OTBET Ha J1Ba BOIIPOCA, HA TPETHH BONPOC OTBET OTCYTCTBYET; AaHbI OTBETHI MeHee YyeM Ha 50% AONOIHUTENBHBIX

BOIIPOCOB.

5.4. IlepeyeHb BHI0B OLICHOYHBIX CPEACTB

OmneHounsle cpeacTsa no kateropun "3HATD": KOHTPOIBHEIE BOIPOCH, TECTHI, YK3aMEHAI[OHHBIE OMIICTHL.
Onenounsle cpencraa no kareropuu "YMETD": pacueTHble 3aaHus, TECTHI, SK3aMEHAIIIOHHBIC OUIICTHI.
Ouenounsie cpezctaa no kareropun "BJIAJIETB": pacuerHbie 3ananus.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIUITJIMHBI (MO Y JIS)

6.1. Pexomenayemast iureparypa

6.1.1. OcHoBHasl TUTEpaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue, pa3MelieHue WsznarensctBo, rox | Konnua-Bo
JI1.1 | Crpuxxo JI.C. Mertamtyprus 30510Ta U cepedpa: Yuel. mocodue st By30B M.: MUCuC, 2001 12
JI1.2 | Kotmsp 1O. A., Mertamnyprus 0JaropoJHbIX METaIOB: y9eOHHK Uit By30B: B 2- | M.: MUCHC, U3n. 7
Meperykos M. A., X KH. oM "Pyna u
Crpmxxo JI. C. metamisl", 2005
JI1.3 | MeperykoB M. A. 30710TO: 3apOoXkIE€HHE TOPHOTO JIeNla, METAJUTYPTHH U TexHosorun | M.: M3n. nom 106
"Pyna u Metamisr",
2008
JI1.4 | Hopunbckuit mHIyCTp. | MeTammyprust 6JaropofHbIX METaIOB: METO/I. YKa3aHUs K Hopunsck: HUN, 31
uH-T; cocT. T. H. MPAKTHYECKUM 3aHATUIM 2011
HapGekoBa
6.1.2. /lonosiHuTEILHAS JIUTEPATypPa
ABTOpBI, COCTaBUTENU 3arnaBue, pa3MelleHIe WznarensctBo, ron | Komuu-Bo
JI2.1 |coct. B.W.[JlepeBuoB; |Mertamnyprus 061aropoaHbix MetamuioB. O0oralieHHe IaMoB: Hopunsck, 1993 4
Hopunbckuit mHAYCTp. | MeToM. yKa3aHHS K MPAKTHYECKIM 3aHSITHAM CTYICHTOB CIICIL.
HH-T 1102 Bcex dopm 00ydeHHs
JI2.2 | Augpromenko MLA. [u | braropogHble MeTayuIbI: CIIPAaBOYHUK M.: Meramnyprus, 1
Ip.] 1984
JI2.3 |cocrt. JI.LH. CBeunuko | /[parouennsie Mmetaiisl Hopuibcka: (BOCIIOMUHAHUS, 3aTIMCKH, M.: Pyna n 5
MICHEMa BETEPaHOB-METaJIYProOB) Metasuiel, 2000

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHOH ceTu "UHTepHeT"




31 | Onexrponnsrii katanor 3I'Y  http://biblio.norvuz.ru

6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

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

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

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

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

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

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexrponHas OubmroTeyHas cucreMa www.iprbookshop.ru;

6.3.2.2 | b HI'N1

7. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHUE JTUCIUIIJIMHBI (MO Y JI)

7.1 | YueOHble ayAMTOPUH VIS IPOBEICHHUS JIEKIUH;

7.2 | YueOGHbIe ayqUTOPHHU TS IPAKTHUECKUX (CEMHHAPCKUX) 3aHATHH;

7.3 | YueOHas ayquTopHs AT TPYHIIOBBIX Y HHAUBHAYATbHBIX KOHCYIBTAllUH, CaMOCTOSTEILHOMN paOOTHI; TEKyIero KOHTPOJIS
1 IPOMEXYTOUYHOH aTTecTaluy;

7.4 | VueGHbIe ayqUTOPHHU [T IPOBEACHHUS JIaOOPaTOPHBIX PabOT

8. METOIUYECKUE YKA3AHHUSA JJISA OBYUYAIOIIIUXCS I1O OCBOEHUIO JUCIHUIIJINHBI (MOAYJIST)

Jln1s1 yerenmHoro 0CBOCHHs yueOHOTO MaTepralla CTYCHTY He0OX0IMMO SICHO TIOHMMATh 3HAYMMOCTb U MECTO IWCIUIUIMHEI B €T0
npodeccHoHaIBHOI MOATOTOBKE M aKTHBHO Y4acTBOBATh BO BCEX BHaX ydeOHOTO mporiecca. [1o mucrumirHe yaeOHbIM IIIaHOM
IpeycMOTpeHa KOHTAKTHAs U CaMOCTOSTeNbHas paboTa o0yJaromerocs.

KonTakrHas paboTa BKIIOYaET JEKIHOHHBIC, IPAKTUUECKUE U TA00PATOPHBIC 3aHATHS, KOJUIEKTUBHBIC 1 MHANBHIYaIbHbIC
KOHCYJIbTAllHU.

Ha nexunoHHBIX 3aHATUSAX HEOOXOJMMO BHUMATENBHO CIYIIATh MPENoaBaTesl, TOAPOOHO U aKKypaTHO BECTU KOHCIEKT, KOTOPBIi
JOTIOJTHSIETCS] M KOPPEKTUPYETCsI B IIPOLIECCE CAMOCTOSATENBLHON MpopaboTku MaTepuaina. [Ipakrudeckie 3aHsATHS IPETYCMOTPEHBI
Juts JOPMHUPOBAHUS YMEHHI M HABBIKOB IIPIMEHEHHS TEOPHH Ha IIPaKTHKE JUIS peIIeHNUs Ipo(ecCHOHATBHBIX 3a1ad.

IMepen 1a00paTOPHBIM 3aHATHEM CTYACHTY HEOOXOIUMO MPOpadoTaTh MPEABIIYIIHI TEOPETHICSCKUI KypC, HCIOIB3Ys KOHCIIEKT
JIEKIUH U pEKOMEHTYeMYIO JTUTEPATYPy, & TAKKEe 03HAKOMHTHCS € XOJI0M pabOTHl B COOTBETCTBHH C UCTOYHUKAMH.

Ha MPAKTUYCCKUX 3aHATHAX CTYACHTAMH BBIIIOJHATCA TEMATUYCCKUE U paCUCTHBIC 3a/IaHUs 110 TEMaM Kypca. CTyZ[eHTy
HGO6XOI[I/IMO AKTUBHO Y4aCTBOBAaTh B y‘-l€6HOM mnpounecce, nmpu HeO6XOI[I/IMOCTI/I 3aaBaThb BOIIPOCHI MPEIIOAABATECIIIO.

Texywmuii KOHTPOJIb TPOBOAUTCS B BUJIE: 3AIUTHI TPAKTHYECKUX 3aaHUI U OTYETOB 110 JIAOOPAaTOPHBIM paboTaM.

Jnst peanu3anuy caMOCTOATENBHOM paboThl CO3/IaHbI CIIEYIOIINE YCIOBHS U IPEATIOCHUIKN:

1. cryneHTHI 06ectieueHsl HH(pOpMannoHHBIME pecypcamu B onbnnoteke HI'MH (yaeOHMKaMu, yIeOHBIMHU ITOCOOMSIMH, GaHKOM
UHIUBUIYANbHBIX 3a1aHUN);

2. cTyAeHTHI oOecreueHbl HHPOPMALMOHHBIMU pecypcaMu B JiokaibHOH cetit HI'MIU (B 31eKTpOHHOM BHJIE BBHICTAaBICHO

MeTo IIgeckoe odecriedyeHue JUCIUTUINHEI);

3. OpraHU30BaHBI €XKEHEAENbHBIC KOHCYITAlIN.

[TpomexyrouHas aTrecTanus 1o AucuumuinHe. [1oAroToBka K IPOMEXYTOUHOM aTTecTalliy BKIIOYAeT IPOPa0OTKY TEOPETHIECKOTO
MaTepHala, OTBEThl Ha KOHTPOJIbHbIE BONIPOCHL. BOIIPOCH!, BO3HUKAIOMIKE BO BPEMS IOATOTOBKU, MO>KHO BBISICHUTH BO BpEMs
KOHCYJIbTAllHU.

JIst HoJTydeHus I0IycKa CTYAEHT JIOJKEH BBIIOJIHUTD, OOPMHTD U CIIaTh BCE BUIBI padOT, MPEIYCMOTPEHHBIE TEMATHYECKIM
TUTAHOM Y4eOHO! IIPOTpaMMBI TUCIUIUIAHEL.

JloIycK BBICTABIIETCS TOJNBKO B CIIy4ae MOJN0XKUTEIBbHOM aTTECTalluK [0 BCEM KOHTPOJIBHBIM TOYKAaM U I1OCJIE BBINOJIHEHHUS
CTYAEHTOM BCEX BUJIOB CAMOCTOSATEIbHON U ayTUTOPHOM pabOTHI.




