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1. OBIIAA XAPAKTEPUCTHUKA MOYJIS U3B/1eyeHne HBETHBIX METAJIOB U3 PYIHOIO B
TeXHOT€HHOTI'0 ChIPbS

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

B coctaB Monynst BXOJAT NUCUUIUIMHBI, B XOA€ M3Y4YEHUS KOTOPBIX (POPMHUPYIOTCS TEOPETUUYECKUE
3HAHUA, CHEUHaJbHble YMEHUS M (OPMHUPYIOTCS MPAKTUUYECKHE HABBIKM CO3[aHUS U YIpaBJICHUS
TEXHOJIOTMSIMU U3BJICUECHUS LIMHKA, CBUHIIA, MEIU, KaaMUs, HUKENs, KoOanbTa, peAKUX U OJaropoaHbIX
METAJUIOB; YIPABJICHHS, KOHTPOJIA M ONTHUMHU3ALMA COBPEMEHHBIX TEXHOJIOIMYECKUX IIPOLIECCOB
MOJIy4YeHUsT MEIH, LUHKAa M COIYTCTBYIOIIMX DJIEMEHTOB W3 TEXHOT€HHOIO M BTOPUYHOIO CBIPbS;
COCTaBJIEHUS] MaTepUaJIbHOIO OanaHca MO PACHPENCNICHUI0 METAIOB; OLEHKH TEXHUKO-3KOHOMUYECKHUX
nokasareseu npoueccoB. CTyIEHTBI MOJIyYalOT CBEJEHUS O COCTOSHUU €] U JTOCTHKEHUSAX B CMEKHOU
OTpacJIi 3HaHUN — METAJUTyPIUH PEAKUX IEMEHTOB U COITyTCTBYIOLIUX UM TEXHOJIOTHSX.

1.2. CTpykTypa U 00beM MOAYJISA

Tabnuna 1
O0BbeM AUCHUIIAH MOAYJIS
Ne " BCETr0 MOAYJIl B 3a4Y€THBIX
Hepe'leﬂb AUCHUILIMH MOAYJIA B MMOCJ1€10BATCJIbHOCTH UX OCBOCHUSA
n/n eINHHNIAX
1 KommnekcHast nepepa®oTka pyJ IBETHBIX U OJIArOPOIHBIX

METaJJIOB 9
2 KomrnekcHas mepepaboTka TEXHOTEHHBIX MaTepUAIOB 5
3 Mertamnyprust peIKuxX MeTajioB 3
HUTOTI'O no moyso: 17

1.3.11ocs1ienoBaTe ILHOCTH OCBOEHHMSI MOYJIS B 00pa30BaTeJIbHOM NMporpaMmme

IIpepexkBU3UTHI MOAYJIS

He npenycmoTpenst

MOJYJIsI

HOCTpeKBI/I3HTbI U KOPCKBU3UTDLI

He npenycmotpensl

1.4. PacnpenesjieHue KoMIeTeHUIMH

o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

nmo JUCHHUIUVIMHAM MOAYJidA, INUIAHUPYEMbIEC Ppe3yJibTaTbl

Tabmuma 2
Ilepeyennb
Kox n HaumenoBanue Il1anupyeMble pe3y/ibTaThbl 00y4eHH S
AMCUHMILINH
KOMIIeTeHI[UH (MHAUKATOPBI)
MOAYJIst
1 2 3
KommnekcHas I1K-8 - Criocoben 3-1 - XapakTepu3oBaTh 0COOEHHOCTH THIIOBBIX
nepepaboTka pya | pa3padaThiBaTh TUMIOBBIC U | TEXHOJOTUYECKUX MPOIECCOB MOIYYECHUS




IIBCTHBIX 1
OJIarOpOTHBIX
METaJJIOB

MHHOBAIIMUOHHBIC
TEXHOJIOTUYCCKUEC
MPOLIECCHI B 00JIACTH
IMPOU3BOACTBA IBCTHBIX
METaJIOB

LIBETHBIX METAIIIOB, 0COOEHHOCTH
AKCIUTyaTal[ii TUIIOBOTO 000PYI0BaHHUS

3-2 - OnuceIBaTh TEHACHIUHA PA3BUTHS
TEXHOJIOTHYECKUX TMPOIECCOB MOTYICHUS
LIBETHBIX METAJIJIOB, 0COOEHHOCTH
anmapaTypHOTro opopMIICHUS

3-3 - IlepeuncnsiTh OCHOBHBIE TEXHUKO-
YKOHOMHYECKHE TIOKA3aTeNId TUTIOBBIX U
WHHOBAIIMOHHBIX TIPOIECCOB MOTYICHUS
I[BETHBIX METAJIJIOB

V¥-1 - O60CHOBBIBaTh BHIOOP THITOBBIX
TEXHOJIOTUYECKUX MPOIECCOB TOJTYYCHUS
I[BETHBIX METAJUIOB HA OCHOBAaHHUHU COCTABOB
HCXOJIHOTO CHIPBSI I OCOOCHHOCTEH
AKCILTyaTalliil TUTIOBOTO 000y I0BaHHUS

V¥-2 - O60CcHOBBIBaTH BEIOOP MHHOBAIIMOHHBIX
TEXHOJIOTHUECKUX MPOIIECCOB IMOITYyIEHUS
[[BETHBIX METAJUIOB 1 COBPEMEHHOTO
000py10BaHUS HA OCHOBAaHNH aHAIIN3a
TEH/ICHIINH Pa3BUTHS TEXHOJIOTHIECKUX
MIPOIIECCOB TTOTYYEHUS IIBETHBIX METAIIJIOB

V-3 - AHaJ'II/ISI/IpOBaTB OCHOBHBIC TCXHHUKO-
3KOHOMMHNUYCCKHEC ITOKAa3aTC/IM THUIIOBLIX U
HWHHOBAITMOHHBIX MTPOLECCOB ITOJYUCHUA
OBCTHBIX MCTAJIJIOB

I1-1 - Pa3zpabarbiBaTh TUIIOBBIE
TEXHOJIOTUYECKHE MPOLIECCHI TOTYYEHUS
L[BETHBIX METAJIJIOB U TUIIOBOE 00OPYy10BaHUE

I1-2 - Pa3pabaThiBaTh HHHOBAITHOHHBIC
TEXHOJOTUYIECKHUE MPOIIECCHI MOTYUCHHUS
[[BETHBIX METAJIIOB U COBPEMEHHOE
obopymoBaHue

I1-3 - PaccunThIBaTh OCHOBHBIE TEXHUKO-
SKOHOMHUYECKHE ITOKA3aTEIN TUIIOBEIX B
WHHOBAIIMOHHBIX MTPOIECCOB MOTYyYEHUS
IIBETHBIX METAJIJIOB

JI-1 - JleMOHCTpHPOBATh CAMOCTOATEIHLHOCTh
npu paboTe co CHeHanbHON TUTepaTypoid

ITK-10 - Criocoben
pa3pabaThiBaTh
MIPEAJIOKEHUS JJIST
TEXHUYECKON U
TEXHOJIOTHYECKON
JOKYMEHTaIuU

V¥-1 - AHanu3upoBaTh HOPMAaTUBHYIO
JOKYMEHTAIUIO B 00JIACTH METAJLUTyprHH
LBETHBIX METAJIJIOB U ONPEEIIATh €€
aKTyaJIbHOCTh U COOTBETCTBUE HOPMATUBHOMN
Oase.




TCXHOJIOTHYCCKHUX
00BEKTOB [[BETHOU
METAJLIypPIUHU

V-2 - Onpeaenstb 31IeMEHThI TEXHUYECKOU
JIOKYMEHTAIMU JJ11 BHEAPEHUS PE3yIbTaTOB
HAYYHO-HMCCIIEI0BATEIBCKUX paboT

I1-1 - CocraBisath HHGOPMAIIMOHHBIE 0030PHI,
PEILICH3HHU, OT3bIBbI, 3AKIFOUCHHS Ha
TEXHUYECKYIO JJOKYMCHTAIIUIO, TPUMEHSIS
HOpPMAaTHUBHYIO 0a3y

I1-2 - CamocTosTenbHO pa3pabaThIBaTh
TEXHOJIOTHUECKUE PETIIAMEHTHI OTJEIbHBIX
OIepaLyii COINIACHO HOPMATUBHBIM
JTOKyMEHTaM

[IK-11 - Ciocoben
MTPOBOIMTH aHAJIHM3
COCTOSIHHS IIPOM3BOJICTBA
B 00J1aCTH MPOU3BOJICTBA
LIBETHBIX METAJIJIOB

3-1 - OnuceIBaTh OCHOBHBIE TEXHOJIOTHYECKHE
MMOKAa3aTeJH MPOIECCOB NEPEepadOTKH
MHHEPaJIbHOTO, IPUPOJTHOTO U TEXHOTEHHOT'O
CBIPbS LIBETHBIX METAJJIOB

3-2 - OnuceIBaTh NMPOLECCHI U YCTPOMCTBA IS
o0ecIieueHns YHEPro- U pecypcocOepeskeHus 1
3aIUATHI OKPYKAOIIEH Cpeabl IPU
OCYIIECTBJIEHUN TEXHOJOTUYECKUX ONepanuil
MIOJTy4Y€HHUs IBETHBIX METAJIIOB

3-3 - OnuceIBaThL METOBI COCTABICHUSA
MaTepHUaTbHBIX U TEIJIOBBIX OalaHCOB
MIPOLIECCOB MOJYUYEHHUS LIBETHBIX METAJJIOB

V¥-1 - AHanu3upoBaTh OCHOBHBIE
TEXHOJIOTUYECKHE TI0KA3aTeNIN IPOLIECCOB
nepepadoTKU MUHEPATILHOTO MPUPOIHOTO U
TEXHOT'€HHOI'O ChIPbS IIBETHBIX METAJIOB

V-2 - BeiOupats npoueccsl 1 yCTpOUCTBa JUIs
o0ecreyeHns: IHEPro- U pecypcocoOepekeHus 1
3aIUTBI OKPYKAIOIIEH CpelIbl U1
OCYIIECTBJICHUS TEXHOJIOTUYECKUX ONEpALIA
MOJTyYeHHS [IBETHBIX METAJIOB

V-3 - Onpeaenstb METObI JIJIsl COCTABJICHUS
MaTepHATBHBIX M TEIJIOBBIX OaJIaHCOB
MIPOIIECCOB MOTYYCHHS [IBETHBIX METAJIJIOB

I1-1 - CocTaBiIsaTh TEXHOJIOTHYECKUE CXEMBI
Hepepa60TKI/I MHHCPAJIBHOI'O TPpUPOAHOTO U
TEXHOI'CHHOTI'O ChIPb, IPOU3BOJACTBA IBETHBIX
METAJIJIOB HAa OCHOBEC aHaJIn3a
TEXHOJIOTMYECKMX IT0Ka3aTesei

I[1-2 - OBocHOBaTh MPUMEHEHHE MTPOLIECCOB U
YCTPOUCTB Ji7Is1 00€CIIEUEHUs SHEPTO- U
pecypcocOepexeHns U 3allUThl OKpY KaroIen




CpCAbl AJid OCYIICCTBIICHUU TCXHOJOTUMYCCKUX
onepaunﬁ MOJIYUCHHUA IBETHLIX MCTAJJIOB

I1-3 - CocTaBnsiTh, IPUMEHSI METOIbI,
MaTepuaIbHbIC U TETIJIOBBIC OaTaHCHI
MIPOIIECCOB MOJYYCHHUS IBETHBIX METAJNIOB

I1K-12 - Cnocoben
OCYIIECTBIISITh TEKYyILEe U
MEPCIEKTUBHOE
IJIaHUPOBAHUEC
IIPOM3BOJICTBA B 00NacTU
IMPOU3BOACTBA IBETHBIX
METaJUIOB

3-1 - XapakTepu30BaTb OCHOBHBIE
OpraHnu3allMOHHO-TCXHUYCCKHUEC MCPOIIPUATUA,
HalpaBJICHHbIE Ha 00ecIieueHNe IIPOU3BOICTBA
IOBE€THBIX MCTAJIZIOB B COOTBETCTBHUHU C
TEXHOJIOTUYCCKUMU PCIKUMaAMU

V-1 - BeIIBAATH OTKIIOHEHHS OT 3aJaHHOTO
TEXHOJIOTHYECKOTO PEKUMA U MpeiaraTh
pelIeHus 1o UX KOPPEKTHUPOBKE HA OCHOBAHUH
JAHHBIX MOHUTOPHUHTA TEXHOJOTHUECKHUX
MIPOLIECCOB MOJYYEHHUS LIBETHBIX METAJJIOB

[1-1 - BBIMONHSTH 3a1aHUS TIO BEIOOPY
TEXHOJOTHYECKUX MEPOIPHUATHIA,
HaIpaBJICHHBIX HAa CTAOMIN3ALUIO TIPOIIECCOB
MOJYyYEeHUS IBETHBIX METAJIIIOB

Kommmrexcnas
nepepadoTka
TEXHOTCHHBIX
MaTepuaioB

I1K-8 - Criocoben
pa3pabaTrbIBaTh TUIIOBBIC U
WHHOBAIIMOHHBIC
TEXHOJIOTUYECKHE
MIPOLIECCHI B 00JIACTH
MIPOU3BOJICTBA IIBETHBIX
METaJIOB

3-1 - XapakTepu3oBaTb 0COOEHHOCTH THUITOBBIX
TEXHOJIOTHYECKHUX IIPOLECCOB MOJIyYEHHUS
L[BETHBIX METAJUIOB, OCOOEHHOCTHU
HKCIUTyaTallii TUIIOBOTO 000PY10BaHUS

3-2 - OnuceIBaTh TEHACHIIMY PAa3BUTHSA
TEXHOJIOTUIECKUX MPOIECCOB MOIYICHHUS
LIBETHBIX METAIIOB, OCOOEHHOCTH
anmapaTypHOTO OpOpMIIEHUS

3-3 - Hepe‘-II/ICJ'IHTB OCHOBHBIC TCXHHUKO-
OKOHOMHUYCCKHUE ITOKA3aTCIN TUIIOBBIX U
HWHHOBAIIMOHHBIX MMPOLECCOB MOJYUCHUA
IOBCTHBIX MCTAJIJIOB

¥-1 - O00CHOBBIBaTh BBIOOP THUIOBBIX
TEXHOJIOTUIECKUX MPOIECCOB TOIYICHHUS
[[BETHBIX METAJUIOB HA OCHOBAHHUHU COCTABOB
HCXOJTHOTO CBHIPbS U 0COOEHHOCTEH
HKCILTyaTallUH THIIOBOTO 000y 10BaHHS

VY-2 - O00CHOBBIBATh BHIOOP WHHOBAIIMOHHBIX
TEXHOJIOTUYECKHX MPOIECCOB MOIYICHUS
[[BETHBIX METAIIJIOB U COBPEMEHHOTO
000pyI0BaHUsl HA OCHOBaHUH aHAJIN3a
TEHICHIIUN PA3BUTHUS TEXHOJIOTUICCKUX
MIPOLIECCOB MOTYYCHHSI [IBETHBIX METAJIJIOB

V-3 - AHanu3upoBaTh OCHOBHBIE TEXHUKO-
HKOHOMUYECKHUE TTOKAa3aTeNId TUIIOBBIX U




HWHHOBAIIMOHHBIX MMPOLECCOB MOJYUCHUA
OBCTHBIX MCTAJIJIOB

I1-1 - Pa3zpabatbiBaTh TUIIOBBIC
TEXHOJIOTUIECKHE TIPOIIECCHI TIOTYICHUS
[[BETHBIX METAJUIOB M TUTIOBOE 000pPYI0BaHHE

I1-2 - PazpabaTbiBaTh HHHOBAIIUOHHbIE
TEXHOJIOTMYECKHUE IIPOLIECCHI TIOJyYCHUS
LBETHBIX METAJJIOB U COBPEMEHHOE
obopyioBaHue

I1-3 - PaccunThIBaTh OCHOBHBIC TEXHHUKO-
SKOHOMMYECKHE MTOKA3aTEIN TUIIOBEIX U
WHHOBAIIMOHHBIX MPOIIECCOB MOTYyYCHHS
LIBETHBIX METAJIJIOB

-1 - JleMOHCTpHpPOBATh CAMOCTOATEIBHOCTD
pu paboTe co CIEeNHaTBLHON TUTEPATY PO

IIK-10 - CriocobeH
paspabaThiBaTh
MIPEIIOKEHUS JJIST
TEXHUYSCKOHN 1
TEXHOJIOTHYECKOM
JOKYMEHTaIluu
TEXHOIOTHYECKUX
00BEKTOB LIBETHO
METaJLTypruu

3-1 - XapakTepr3oBaTh COJECPHKAHUE OCHOBHBIX
pa3aesoB TEXHUYECKON TOKyMEHTaluN

3-2 - OnuceiBaTh HOPMATUBHYIO 0a3y Juis
cocTaBJIeHUs] UH()OPMAIIMOHHBIX 0030DPOB,
PELIEH3HIi, OT3BIBOB, 3AKJIOUYECHUHN Ha
TEXHUUYECKYIO JOKYMEHTAIUIO

V-1 - AHanu3upoBaTh HOPMATUBHYIO
JOKYMEHTALUIO B 00JIaCTH METAJUTypruy
LBETHBIX METAJIJIOB U ONPEICIIATD €€
aKTyaJIbHOCTb U COOTBETCTBUE HOPMATHBHON
0aze.

V-2 - Onpenenstb 3€MEHThl TEXHUYECKOU
JIOKYMEHTAIMU JJIs1 BHEAPEHUS PE3yIbTaTOB
HAYYHO-HMCCIIEI0BATEIbCKUX paboT

I1-1 - CocraBisath HHGOPMAIIMOHHBIE 0030PHI,
PEIIeH3HH, OT3bIBBI, 3AKITIOUEHHS Ha
TEXHUYECKYIO JJOKYMCHTAIIHIO, TPUMEHSIS
HOpPMAaTUBHYIO 0a3y

I1-2 - CamocTosTenbHO pa3pabaThiBaTh
TEXHOJIOTUYECKHUE PETTIAMEHTBI OTIEIIbHBIX
OIlepaLfii COINIACHO HOPMATUBHBIM
JOKYMEHTaM

[IK-11 - Ciocoben
MIPOBOJIMTH aHAJIH3
COCTOSIHHS IIPOM3BOJICTBA
B 00J1aCTH NMPOM3BOJICTBA
LIBETHBIX METAJIJIOB

3-1 - OnmceIBaTh OCHOBHBIC TEXHOJOTHYECKHE
MMOKa3aTeNH MPOIECCOB EPEPadOTKH
MHHEPAJIBLHOTO, TPUPOJTHOTO U TEXHOTEHHOT'O
CBIPbS IIBETHBIX METAJJIOB

3-2 - OnuceIBaTh NPOLECCHl U YCTPOICTBA ISt
o0ecTeyeHns: YHEPTO- U PeCypcocOepeskeHus U




3aLUThl OKPYXKAIOLIEH cpebl npu
OCYIIECTBJIEHUHU TEXHOJOTUYECKUX ONepanuil
II0JIy4€HHUs IBETHBIX METAJIOB

3-3 - OnuceIBaThL METOAEI COCTABICHUSA
MaTepUaIbHBIX U TEIUIOBBIX OAJIAHCOB
MIPOIIECCOB MOJYYCHHUS IBETHBIX METAJNIOB

V-1 - AHanu3upoBaTh OCHOBHBIE
TEXHOJIOTUYECKHE IT0Ka3aTeIN MPOLIECCOB
nepepaboTKU MUHEPAILHOTO IPUPOIHOTO U
TEXHOT'€HHOI'O CHIPhS IIBETHBIX METAJLIOB

V-2 - BeiOupath nporecchl ¥ yCTPOMCTBa st
o0ecIeueHust SHEPro- U pecypcocOepekeHUs U
3aIUThl OKPYXKAIOIIEH Cpeibl s
OCYIIECTBIICHUS] TEXHOJIIOTUYECKUX ONepanuii
MOJTyYEHHs IBETHBIX METAJIOB

V-3 - Onpeaenstb METOJIbI JIJIsi COCTABJICHUS
MaTepHUATBHBIX M TEIIOBBIX OaIaHCOB
MIPOIIECCOB MOTYYCHHSI IIBETHBIX METAJIJIOB

I1-1 - CocTaBisaTh TEXHOJIOTHUYECKUE CXEMBI
nepepaboTKH MHHEPATLHOTO IPUPOTHOTO U
TEXHOTEHHOT'O CHIPhS, IPOU3BOJICTBA IIBETHBIX
METAJIJIOB HAa OCHOBE aHAIM3a
TEXHOJIOTHYECKHUX ITOKa3aTeIeH

I1-2 - ObocHOBaTh MPUMEHEHHE ITPOLIECCOB U
YCTPOUCTB JiJIst 00ECTICUCHUST YHEPTO- U
pecypcocOepekeHus 1 3alUThl OKpY KaroLen
Cpebl JUIsl OCYIECTBICHUN TEXHOJIOTMYECKUX
onepaunﬁ IMOJIYUCHHUA IBETHBIX MCTAJLJIOB

I1-3 - CocTaBnsiTh, IPUMEHSII METOIbI,
MaTepuaibHbIC U TEIIJIOBBIC OaTaHChI
MPOLIECCOB MOTYYESHHSI LIBETHBIX METAIJIOB

[1K-12 - Cnocoben
OCYIIECTBIISITh TEKYyIIIEE U
MEPCIICKTUBHOC
IJIAaHUPOBAHUEC
MIPOM3BOJICTBA B 00IacTH
HPOU3BOCTBA LBETHBIX
METaJJIOB

3-1 - XapakTepu30BaTh OCHOBHBIE
OpTaHU3AIMOHHO-TEXHIUECKNE MEPOTIPHUATHS,
HalpaBJICHHBIE Ha 00ecIieueHHe IIPON3BOJICTBA
[[BETHBIX METAJUIOB B COOTBETCTBHU C
TEXHOJIOTUIECKAMU PEKIMaMHU

V-1 - BBIBASATE OTKIIOHEHUS OT 3aJaHHOT'O
TCXHOJIOTHYCCKOI'0 pCiKUMa 1 pecjiaraTtb
peUICHUS IO UX KOPPECKTUPOBKE HA OCHOBAHUHN
AAaHHBIX MOHHUTOPHUHI'A TCXHOJIOTHYCCKUX
MpoHeCCCOB MOJYUCHUA IBECTHLIX MCTAJJIOB

[1-1 - BeimonHsATh 3a1aHUs 110 BEIOOPY
TEXHOJOTHYECKUX MEPOIPHUATHIA,




HaIlIpaBJICHHBIX Ha CTa6I/IHI/I3aI_[I/IIO nponeccoB
IMOJIYUCHHUA IBETHLIX MCTAJJIOB

Meramnyprus
PEAKUX METaNIOB

IIK-8 - Criocoben
pa3pabarbIBaTh TUIIOBBIC U
MHHOBAIIMOHHBIE
TEXHOJOTHYECKHE
MpoIIecChl B 001aCTH
MIPOU3BOJICTBA IIBETHBIX
METAJIJIOB

3-1 - XapakTepu3oBaTb 0COOCHHOCTH THUITOBBIX
TEXHOJIOTHYECKHUX MPOLECCOB MOIYYESHUS
[[BETHBIX METAJIJIOB, 0COOCHHOCTH
9KCIUTyaTaluy TUIIOBOTO 000PYI0BaHUS

3-2 - OnuceiBaTh TEHACHIUY Pa3BUTHSA
TEXHOJIOTUYECKUX MPOLECCOB OTYICHHUS
LBETHBLIX METAJIOB, 0COOEHHOCTH
anmapaTypHoro oGhopMIICHUS

3-3 - [lepeunciisiTh OCHOBHBIE TEXHUKO-
HSKOHOMUYECKHE TTOKA3aTeNId TUIOBBIX U
WHHOBAIIMOHHBIX IPOIECCOB MOIYYECHUS
[[BETHBIX METAJIJIOB

V¥-1 - O60CHOBBIBaTh BEIOOP THUITOBBIX
TEXHOJIOTUYECKUX MPOLECCOB OTYYCHHUS
[[BETHBIX METAJUIOB HA OCHOBAHUU COCTABOB
HCXOJIHOTO CHIPbsl 1 OCOOCHHOCTEH
AKCILTyaTallii TUTIOBOTO 000PYTOBaHHS

V¥-2 - O60CHOBBIBaTh BEIOOP HHHOBAITHOHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB MOIYYECHUS
[[BETHBIX METAIIJIOB U COBPEMEHHOTO
000py/I0BaHHUsl HA OCHOBaHUH aHAJIN3a
TEeHJICHLIUN Pa3BUTHUS TEXHOJOTUYECKUX
MIPOLIECCOB MOJYYEHHUS LIBETHBIX METAJJIOB

V-3 - AHanu3upoBaTh OCHOBHBIE TEXHUKO-
YKOHOMHYECKHE TIOKA3aTEIIA TUIIOBBIX U
WHHOBAIIMOHHBIX TIPOIECCOB MOTYICHHUS
IBETHBIX METAJIJIOB

I1-1 - PazpabaTbiBaTh TUIIOBBIE
TEXHOJIOTMYECKHUE IIPOLIECCHI TIOJIyYCHUS
I[BETHBIX METAJUIOB M TUIIOBOE 000pYy10BaHHE

I1-2 - Pa3zpabarbiBaTh MHHOBALMOHHbIE
TEXHOJIOTMYECKHE MPOLIECCHI OTYYESHUS
L[BETHBIX METAJIJIOB U COBPEMEHHOE
obopynoBaHue

I1-3 - PaccunThiBaTh OCHOBHBIEC TEXHHUKO-
OKOHOMHUYCCKHUE ITOKA3aTCIN TUIIOBBIX U
HWHHOBAITMOHHBIX MTPOLECCOB MOJYUCHUA
OBCTHBIX MCTAJIJIOB

J1-1 - JleMOHCTpUpPOBaTh CAMOCTOSATEIBHOCTh
IIpU paboTe CO CeUaIbHON JIUTEPaTypon

I1K-10 - Criocoben
pa3pabaTbIBaTh

V-1 - AHanu3npoBaTh HOPMAaTUBHYIO
JOKYMEHTAIUIO B 00JIACTH METAJUTypruu




MPEJIOKEHUS IS
TEXHUYECKON 1
TEXHOJIOTHYECKOM
JOKYMEHTAlUH
TEXHOJIOTHYECCKIX
00BEKTOB LIBETHOM
METAJLTYPTHHA

IIBCTHBIX MCTAJIJIOB U OHpeI[eJIHTB cC
aKTyaﬂBHOCTB U COOTBCTCTBUC HOpMaTI/IBHOI‘/JI
Oazse.

V-2 - Onpenensite 37€MEHTbl TEXHUYECKON
JIOKYMEHTAIUH JJISI BHEAPEHUS PE3yIbTaTOB
Hay4YHO-HCCJIEA0BATEIILCKUX paboT

I1-1 - CocTaBnsaTh nH(OPMAIIMOHHBIE 0030DHI,
PELeH3UH, OT3bIBBI, 3aKIIOUEHHS Ha
TEXHUYECKYIO JIOKYMEHTAIIUIO, IPUMEHSIS
HOpPMAaTUBHYIO 0a3y

I1-2 - CamocTosaTensHO pa3pabaThiBaTh
TEXHOJIOTUYECKHE PErfIaMeHThl OTJEIbHBIX
orepalyii coriacHO HOpMaTUBHBIM
JOKYMEHTaM

ITK-11 - Criocoben
MMPOBOAWTL aHAJIU3
COCTOSAHUMA ITPOMU3BOACTBA
B 00JIaCTH MPOU3BOJICTBA
IIBCTHBIX MCTAJIJIOB

3-1 - OnuchIBaTh OCHOBHBIE TEXHOJOTHYECKHE
MOKA3aTeNH MPOIIECCOB MepepabOTKU
MUHEPAJIBHOTO, IPUPOJTHOTO U TEXHOTEHHOTO
CBIPbS IIBETHBIX METAJJIOB

3-2 - OnuceIBaTh NPOLECCHI U YCTPOUCTBA AJISI
o0ecrieueHus SHEPro- U pecypcocOepekeHus u
3aIUTHI OKPYXKAIOIEH cpebl Mpu
OCYILIECTBJIEHUN TEXHOJOTUYECKUX ONepaInil
MOJIyYEHUS IBETHBIX METAJIJIOB

3-3 - OnouceIBaThH METOABI COCTABICHUS
MaTepHATBHBIX ¥ TEIJIOBBIX OaJIAHCOB
MIPOIIECCOB IMOYYCHHSI [IBETHBIX METAJIJIOB

V-1 - Ananu3upoBaTb OCHOBHbBIE
TEXHOJIOTUYECKHE IMOKa3aTeIu MPOIeCCOB
nepepadoTKU MUHEPATLHOTO MPUPOIHOTO U
TEXHOTE€HHOT'O ChIPbs IIBETHBIX METAJIIIOB

V-2 - BeiOupars mpoueccsl U yCcTpoucTBa JUIs
o0ecrieueHns YHEPro- U pecypcocOepeskeHNs 1
3aLUTBI OKPYXKAIOIIEH cpesibl s
OCYIIECTBJICHUS] TEXHOJIOTUYECKUX ONepaLuii
MOJTy4Y€HHUs IBETHBIX METAJIOB

V-3 - OnpeaensaTb METOIbI ISl COCTABJICHUS
MaTepHUaTbHBIX U TEIJIOBBIX OalaHCOB
MIPOLIECCOB MOJYYEHHUS LIBETHBIX METAJJIOB

I1-1 - CocTaBiIsTh TEXHOJIOTHYECKUE CXEMBI
nepepaboTK MUHEPATLHOTO TPUPOTHOTO U
TEXHOTEHHOTO CHIPhs, MPOU3BOJICTBA IIBETHBIX
METAJIJIOB HAa OCHOBE aHAJIM3a
TEXHOJIOTHYSCKHX ITOKa3aTeeH
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I1-2 - OBocHOBaTh NPUMEHEHHE ITPOLIECCOB U
YCTPOUCTB 17151 0OECTICUCHUs YHEPTO- U
pecypcocOepexeHns ¥ 3aIUThl OKPYKaroIei
CpeJIbl U1l OCYILECTBICHUN TEXHOJIOTMYECKUX
onepaum‘/’l IMOJIYUCHH A IBETHBIX MCTAJJIOB

I1-3 - CocTaBnsiTh, IPUMEHSI METOIbI,
MaTepuaibHbIC U TEIIJIOBBIC OaTaHCHI
MIPOLIECCOB MOTYYESHHUSI LIBETHBIX METAIIJIOB

[1K-12 - Cnocoben
OCYIIECTBIISITh TEKYyIIEE U
MEPCICKTUBHOC
IJTaHUPOBAHUEC
MIPOM3BOJICTBA B 00IaCTU
IMPOMU3BOACTBA IBETHBIX
METaJJIOB

3-1 - XapakTepnu30BaTh OCHOBHBIE
OpTraHU3aIMOHHO-TEXHUUECKNUE MEPOTIPHUATHS,
HalpaBJICHHbIE Ha 00eclieueHne IPON3BOICTBA
[[BETHBIX METAJUIOB B COOTBETCTBHU C
TEXHOJIOTUIECKUMU PEKIMaMHU

V-1 - BBIIBAATH OTKIIOHEHHS OT 3aaHHOI'O
TEXHOJIOTHYCCKOI'O peXKuMa 1 NpejraraTtb
peuICHUs 110 UX KOPPECKTUPOBKE HA OCHOBAHUHN
AAHHBIX MOHHUTOPHUHI'A TCXHOJIOTHYCCKUX
MMpOHECCCOB MOJYUCHUA IBETHLIX MCTAJJIOB

[1-1 - BeimonHsTh 3a/1aHUs 110 BEIOOPY
TEXHOJOTHYECKUX MEPOIPHUATHIA,
HaIpPaBJIEHHBIX Ha CTaOMIIM3AIINIO TIPOIIECCOB
MOJYyYEeHUS IBETHBIX METAJIIIOB

1.5. ®opma o0yueHus

O6y‘lCHI/IC 0 JUCHUIIIIMHAM MOAYJIISL MOKET OCYIICCTBIIATHLCS B OYHOM U 3a04YHOH (bopMax.
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PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
KomnuiexcHasi nepepadoTka pya UBETHBIX U
0J1aropoAHBIX METAJLJIOB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Yyenas creneHnb IMoapa3znenenune
Nen/m | @amuans Umsa OtyecTBO > | JI0JIZKHOCTH P
yueHoe 3BaHue
1 Konmaunxuna DnbBupa K.T.H. JIOLICHT Mertamnyprus
baprieBHa I[BETHBIX METAJIOB

PexoMeHI0BaHO y‘lCGHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA I/IH)KeHepHaﬂ IIIKOJIa HOBOH HHAYCTpUHA

ITpotokos Ne 20220331-01 or 31.03.2022 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue

TEMbI

XapaKTepI/ICTI/IKa MeCTOpO)K)ICHI/Iﬁ IIWHKAa. Hepepa60TKa ITUHKOBBIX
KOHLCHTPATOB 11O TCXHOJIOTNH ((O6)KI/II‘—BBIH_I€J'Ia‘-II/IBaHI/IG—
QJICKTPOJIU3»:

TEOPETUUECKUE OCOOCHHOCTH 00KUTa U IPUMEHSIEMOe
000opyZoBaHHE, IPAKTHKA POLIECCa, BApHAHTHI MOJECPHU3ALUT
00opymoBaHMS;

BBIIICTIAYMBAHUC IIUHKOBOT'O Orapka (BapI/IaHTBI CXGM), TCOpHUA U
MpaKTHKa MIponecca, 060py,lIOBaHI/I€, HCIIOJIB3YEMOC I
BBINICTIAYNBAHUA,

OYHMCTKa paCTBOPOB IIOCJIC BhIIICIAYUBAHUA OT HOHOB MC/IH,
KaaMusa, HUKCIIA, KO6aJ'IBTa, XJIopa, TeopHrd HCMECHTAIINU, CXEMbIL

[TepepaboTka pyaHOTO N
[EMECHTAIIHOHHOW OYUCTKH;

IUHKOBOT'O CbIPb

P1.

AIIEKTPOIKCTPAKIUS [IMHKA, TEOPHS IPOLIecca, BIUSHIE TpUMecel
Ha KaueCTBO KaTOIHOIO OCAJIKa U PACXO]l AIEKTPOIHEPTHH,
MIpUMEHsAeMOoe 000pyAOBaHUE;

BeJIbLIEBAaHHUE [IMHKOBBIX KEKOB, TEOPHS MPOLIecca BEIbLIEBAHUS,
IpUMeHsieMoe 000pyIOBaHHE.

Brigenenue Meau, KoO6anbTa U HUKENS U3 IEMEHTHBIX OCTATKOB.
TexHoMOTHS MOTYYSHUS UHANUS U3 BEJIbI-BO3TOHOB.
AJbTepHATHBHBIE TEXHOJIOTHH TIEpepabOTKH CYIb(PHITHBIX
LIMHKOBBIX KOHIIEHTPATOB (aBTOKJIaBHBIE TexHONornn, TSL-nieun,
Nmvmepuan cmentur). CiocoOb OYMCTKH PACTBOPOB OT NMpUMeEcei
(reTuT-, IPO3UT-TPOLIECCHI).




XapaKkTepuCTHKa MECTOPOKICHHUI CBUHIIA.
IMupomeraiypriuyeckue crocoobl mepepaboTKy CBUHIIOBBIX
KOHIICHTPaTOB (OOKHT, IJIaBKa, paHHUPOBAHUE).
I'unpomerautyprudeckue criocoObl H3BIICUCHS CBUHIIA U3
pyzHoro ceipbs (Ha mpumepe The Paroo Station).

IlepepaboTka pyHOTO
CBUHIIOBOTO CBIPbS

P2.

XapakTepucTHUKa MECTOpOKAeHUN HuKels. [Tonyuenue
(heppoHUKeIa U3 OKUCIEHHBIX HUKeNeBEIX pyn (OHP) (Teopus u
MpaKkTHKa mporiecca). Aromeparnus u Opukeruposanne OHP
(Ha3HaveHue, IPUMEHsIEMOe 000PYI0BaHUE, COCTAB IIUXTHI).
BoccranosutensHo-cynbhuaupyroias miaska OHP (ocHoBHBIE
IIPOIIECCHI, COCTABBI IITEHHOB, KOHCTPYKIIHSI IAXTHOW TIEYN).
KoHnBepTupoBaHre HUKENIEBBIX MITEHHOB (XMMH3M IIPOLIECcCa,
MOBe/IeHNe KoOanbTa, HUKEIS U JKeje3a, CTaJInd KOHBEPTHPOBaHUS,
cocTaBbl (palHIITEWHHOB M NIIAKOB, KOHCTPYKINS KOHBEPTOPOB,
npakThKa mporiecca). OOKHUT HUKeJIEBOTO (halHIITeHHA 1
BBIIENIAYMBAHKE OrapKa (TEOpHs MPOIECCOB, MPUMEHSIEMOE
00opymoBaHKe). DIEKTPOIJIaBKAa HUKEIEBOI'O orapka (Teopus

Hepepa60TKa PyAHOTO mnpormecca, IpuMEHAEMOC OGprILOBaHI/Ie).
HHUKEJICBOI'O ChIPbA

P3.
l'unpomeramtyprudeckue crocoos mepepadorkn OHP

(aBTOKJIaBHOE, aMMHAYHO-KapOOHATHOE, CEPHOKHUCIIOTHOE,
COJIIHOKHUCIIOC BI)IHICH&‘II/IBEIHI/IC).

W3Bneyenne HUKeNs U K0OaIbTa U3 CyIb(OUIHBIX PY/: COCTaBBI
KOHIIEHTPATOB, aBTOKJIABHOE BBIIIENaYMBaHUE U (IIOTAIMS, TIIaBKa
KOHIIEHTPATOB, KOHBEPTHUPOBaHHUE, (QIOTALUSI MEAHO-HUKEIIEBBIN
(aiiHIITeHOB, 00KUT HUKETIEBOTO (palfHIITEHHA, SIEKTPOIIaBKa
HHUKEJIEBOTO OrapKa, 31eKTpopaduHUPOBAHUE HUKEIS.

BapuanTs! u3BieueHus K0OaabTa U3 IUIAKOB, MOTYYaeMBbIX IPH
nepepadotke OHP 1 cynbGuIHBIX HUKEIEBBIX KOHIIEHTPATOB

1.3. HampaBnienue, BUAbI BOCIUTATENBHOMN AE€ATEILHOCTH U HCIIOIb3yEeMbIE TEXHOJIOTUN

HamnpaBnenus BocnuTaTeNbHOU AESITEIBHOCTA COMNPSATAIOTCS CO BCEMH pe3yJibTaTaMu OOydeHUs
KOMIIETEHIIMI 0 00pa3oBaTeNbHON INpOrpaMMe, MX OCBOCHHE OOECIIEYMBAETCS COJAEP)KaHHEM BCEX
JUCLIUIUIMH MOJYJIEH.

1.4. IIporpaMMa AMCUMIIIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI
KommnuekcHas nepepa0doTKka pyA IBEeTHBIX M 0JIATOPOJHBIX METAJJIOB

JJIeKTPOHHBbIE pecypchbl (U31aHMs)

1. Yexymun, B. C.; KommiekcHas nepepaboTka MUHEpPAJIbHOTO, BTOPHUYHOIO U TEXHOI'€HHOTO CBIPbS
O7aropoIHeIX MeTayyioB : yueOHuK.; Cubupckuil denepanbuelii yausepcurer (COPVY), Kpacnospek; 2017;
https://biblioclub.ru/index.php?page=book&id=497047 (DnekTpoHHOE U3TaAHKE)

2., Haboituyenko, , C. C.; IIporeccsl 1 anmapartsl IBETHON METAJUTYpIHH1 : y4eOHUK.; Y panbCKuil (heaepanbHbIi
yausepcurer, ObC ACB, ExarepunOypr; 2013; http://www.iprbookshop.ru/69669.html (3nexrponnoe



W3/IaHHE)

ITeuaTHble U3AaAHUA

1. Xynsaxos, U. ®@., Arees, H. I'., Knsiin, H. I'.; Metannyprust Meau, HUKeNs, COMyTCTBYIOLUIUX AJIEMEHTOB U
MPOEKTUPOBAHME IEXOB : YYeOHMK /Ui BY30B IO cHeUHadbHOCTH "MeTammyprus [B. MeTalioB".;
Mertannyprus, Mocksa; 1993 (11 3k3.)

2. Pomanrees, lO. I1., Beictpos, B. I1.; Meramnyprus Tsxensix UBeTHbIX MeTaimioB. Ceunen. [{unk. Kagmuii;
MMUCuC, Mocksa; 2010 (5 3k3.)

3., Kazanb6aes, JI. A., Koznos, I1. A., Kybacos, B. JI., TpaBkun, B. @.; Uuauii. Texaonorus nonydenus; Pyga
u Metamibl, Mocksa; 2004 (2 3x3.)

4. Cuypnukos, A. I1.; KoMiiekcHOe NCTIOIB30BaHUE ChIPbsI B IBETHOM MeTautypruu; Meramtyprusi, Mocksa;
1977 (3 2K3.)

HpO(l)eCCI/IOHa.TIBHbIe 0a3mbl JAHHBbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaBO‘{HbIe CHUCTEMBbI

Marepuaasb 1is jaun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro Qopmara it BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIS IPOYTEHUS C UCIIOJIb30BAHUEM YKPAHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

Bba3bl JaAHHbIX, I/IH(l)OpMallI/IOHHO-CHpaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
KoMmuiekcHast mepepa0oTka pya HBETHBIX M 0J1arOpPOAHBIX METAJIJIOB

Caenennst 00 OCHAIICHHOCTH JUCHUILUINHBI CIEUATH3UPOBAHHBIM H J1a00pPaTOPHBIM
o0opyroBaHNeM H IPOrPaMMHBIM o0ecredyeHneM

Tabmuna 3.1
Ne Buabl 3ansaTnii OcHaIEHHOCTH CNENHAJLHBIX IlepeyeHb JIMLIEH3HOHHOTO
n/n NoMelleHMii U oMeleH il 11 NPOrpaMMHOro obecnedeHust
CaMOCTOATEIbHOI padoThI
1 Jlexmun Mebenb ayauTopHasi ¢ Office 365 EDUAS ShrdSvr ALNG

KOJIMYECTBOM pabOvMX MECT B SubsVL MVL PerUsr B Faculty EES
COOTBETCTBUHU C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

[Tonkmrouenue k cetu UHaTEPHET




[IpakTrueckue 3aHATHS

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo

[Togxmrouenue x ceru MHTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

JlabopaTopHubie
3aHSATHUS

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTO
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMH U
HOpMaMu

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Texymuit KOHTpOb U | MeOenb ayauTopHas ¢ He Tpetyercs
IIPOMEXYTOYHAs KOJIMYECTBOM pabo4MX MECT B
aTTecranus COOTBETCTBUH C KOJIMYECTBOM

CTYJCHTOB

Pabouee mecTo npemnonaBarens

IToaxmrouenue x ceru MHTEpHET
CamocTosiTenbHast [Tepudepuiinoe ycTpoiicTBo He Tpebyercs

paboTa cTyIeHTOB

[Tonkmrouenue k cetu MHTEPHET




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
KoMmuiekcHasi mepepadoTka TEXHOT€HHBIX
MaTepHaJioB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Yyenas creneHnb IMoapa3znenenune
Nen/m | @amuans Umsa OtyecTBO > | JI0JIZKHOCTH P
yueHoe 3BaHue
1 MawmsiuenkoB Cepreit J.T.H., C.H.C 3aBEIYIOIIMI Mertamnyprus
Brnagumuposuu kadenpoit I[BETHBIX METAJIOB

PexoMeHI0BaHO y‘lCGHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA I/IH)KeHepHaﬂ IIIKOJIa HOBOH HHAYCTpUHA

ITpotokos Ne 20220331-01 or 31.03.2022 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMBbI
OOure NpUHIUIIBI TOCTPOEHHSI TEXHOJIOTMYECKHUX CXEM
KOMILJIEKCHOH IepepadOTKH BTOPUYHOTO U TEXHOTEHHOTO CBHIPhS
TeopeTHueckue OCHOBBI LBETHBIX METANIOB. PU3NKO-XUMUYECKHE TPHHIUIIBI
P1. METAJUTypPruy BTOPUYHOTO U | MUPOMETAJULY PrUYECKUX TEXHONOTHI. DU3NKO-XUMUYECKUE
TEXHOT€HHOTO CHIPbA 0COOEHHOCTH TUAPO-3JICKTPO-METAIITYPrU4eCKOM epepaboTKH

BTOPHUYHOTI'O CBIPbA. HNonooOMeHHEIE 1 OKCTPAKIIMOHHBIC ITPOIECCHI
BO BTOPUYHOU METAJUTYPIUH
XapakTepuCcTHKa NCXOTHOTO CHIPhs. IlepepaboTka ToMa M OTXOI0B
Ha YepHOBYIO Menb U OpoH3y. KoHBepTupoBaHue 4epHON Menu.
CoBMecTHas nepepaboTKa YepHOI Meu U miTeliHa. [Ipou3BoacTBO

P2 ITpou3sBOACTBO BTOPUYHOM CIJIaBOB Ha MEIHOM ocHoBe. [leun ass BRITUIABKK OpPOH3 U JIaTyHEH.

MEJM U CIUIaBOB Ha ee ocHOoBe | CpaBHMTEIbHASI XapaKTEPUCTHUKA KaHAIBHBIX U TUTEJIbHBIX
WHAYKIUOHHBIX TIeYe A BRIIUIABKUW MEIHBIX CIIaBoB. [IpakTuka
W TIOKa3aTeJH BHIIJIABKH OpOH3 U laTyHel. PagunupoBanue
BTOPHYHBIX MEIHBIX CIUIABOB.

CoBpeMeHHBIE CIIOCOOBI TOATOTOBKY BTOPUYHBIX MaTEPUAIIOB K
rUApOMeTaITypruu. [Ipon3BoacTBO MEAHOTO KyNopoca.
[TorydeHne KOMITaKTHOM Meu 1 MeHOH (oibpru. PacTtBopeHue B
aMMMa4HBIX pacTBopax. IlepepaboTka OMMETATNINUECKUX OTXOMAO0B.
IIpou3BOACTBO MU U3 JIOMa 3JIEKTpOABUTaTeIe ABTOKIaBHOE
BBIIIETIAYMBAHUE METAJNTU3UPOBAHHOTO BTOPCHIPHS U
MeAbCOAEPIKAINX MOTYNPOAYKTOB. V3Bieuenue Mmeau u3 OeaHbIX
pacTBOpPOB.

I'mppomerannyprudeckas
P3. nepepadoTKa BTOPUIHOTO
MEIHOTO CBHIPbS

IlepepaboTKa JIoMa U OTXOJI0B ITnaBka Ha eppoHnKens. JlyroBbie 3J€KTPUUECKHE TIEYH U
HA HHUKEJIEBOM OCHOBE npaKkTHKa uX o0cimyxuBanus. [lepepaboTka B KOHBEpTEpaAX.

Crioco6b! IepepabOoTKH CIIOKHBIX 110 COCTABY OTXOJIOB.

P4.




CoBMmecTHas nepepadoTKa IEPBUIHBIX U BTOPHYHBIX HUKEITh-
KOOAJIbTCOACPIKAIINX MAaTePHANIOB. [ HIpoMeTaTyprudeckue
cnoco0bl epepaboTku chipbs. [loyuenne cynbdaTta HUKEIs.

PS.

IlepepaboTka BTOPHIHOTO
OJIOBSIHHOT'O CBIPbSI

Pexynepanus 0TX0n0B JTy>KeHUA KeCTH. [ uapomeTarypruieckas
riepepadoTKa MOTYyIPOAYKTOB PEKYIICPAIINH OTXOO0B JIY KCHIS
JKECTHU. DIEKTPOITIaBKA OTXOJOB Iy KCHHSI )KECTH.
DOBIOMUHIOBaHKUE OTXOA0B. Perenepanus o1oBa ¢ )KECTIHOTO
CKparia XJIOPHbIM METOJIOM. [ MpoMeTauTypruaecKue CriocoObl.
DNEKTPOXUMUYECKHIE CITIOCOOBI.

Pé.

[lepepaboTka OTXOMOB CTAIH C
HU3KUM COJIEP>KaHUEM LIMHKA

[ToBeneHue MHKA ¥ CBUHIIA B TPOM3BOCTBE BTOPUYHOM CTAIH U3
xese3Horo joMa. [luakconep:kaliye Ui KOHBEPTEPOB U
JYTOBBIX CTAJICIUIABUIIBHBIX NeYell. XMMHUUECKOoe U TEpMUYECKOe
obecunHKoBanue goma. lllenouHoe 00ecHMHKOBaHIE OTXOHOB.
CED-npouecc. MRTI-texnonorus. IlepcrieKTHBBI MPOLIECCOB
MIPSIMOT'O W3BJICUCHHUS LIMHKA U3 OLMHKOBAHHBIX OTXOJIOB.

P7.

Yrunuzanus u nepepadoTka
MBIIEH 27EKTPOLYTOBBIX MEYEH.

BenwreBanue. [TnaBka B pakensHoM peakTope. [1naBka B maxTHOM
rieun. [lepepaboTka B 1e4n ¢ Bpamaromiecs moInHOMN.

BapuanTs! yrunuzanuu u nepepadotku neuiei 111, duznko-
XHUMHUYECKHE OCHOBBI BeNblI-Niporiecca. [loka3aTeny BenpLEeBaHUs U
coctaB mpoaykToB. Konctpykuus Benbi-neun. [lepepadorka
BeNbI-BO3roHOB. TexHomorus HRD. TexHomorus mepepaboTku
meuteit D/1I1 B hakenpHOM peakTope. AnmapaTypHoe odhopMIIeHHE
mporecca. DRYIRON-nporiecc 1 KOHCTPYKIHSA MTEYH C
Bpalarouieics noguHo. MonynbHbIe YCTAHOBKY JUIS
nepepabotku neuter /1. Allmet-nporiecc. Ausmelt-miporiecc.
Contop-mponiecc. Plasma-dust-npouecc u gpyrue nia3MeHHbIE
TEXHOJIOTHU.

Konctpykuus neun u texnonorus miaBku Ausmelt. JJopaborka
nutakoB. TexHosorus niuasku nsuier O/111 B nukinoHHON neun
Contop. [Iponecc Oxide Recycle ¢ npumeHeHneM maa3smMeHHON
nyru. Texnonorus maxtHou mnaBku MF. CpaBHeHue nokaszaTenen
Ppa3nu4HbIX TeXHONOrui. OcOOEHHOCTH NOATOTOBKH IIMXTHI VIS
IUTa3MEHHBIX IpoueccoB. [IpuHIun paboThl TeHEPAaTOPOB IIa3MBbl.
®axenbHas wIaBka ScanDust ¢ BO3roHKOMN IIMHKA U3 1IUIAKA.
TexHomorus KOHAEHCAIMY [TUHKA. VICIIOIp30BaHue MIa3MBbl B
3JEKTPOLYTOBOM I1eUr OCTOSIHHOTO ToKa. [IpeumMyiecrsa u
HEJOCTaTKH MJIa3MEHHBIX ITPOLIECCOB.

I'uapomeramtypruyeckue cnocoOs! nepepadotku neuteit D/11.
Ezinex — nporecc. Zincex-nporiecc. TeHaeHMH nepepaboTKu 1
yrumzanuu neiei SAI1. Ezinex — nmponecc: BolleIaynBaHue
nuHKa u3 neim J/II1; ouncTka pacTBopa OT NpuUMecen;
3NIEKTPOOCAKICHNE INHKA; OYUCTKA PacTBOpa OT XJIOPUIIOB
LIEJIOYHBIX METAIIOB. MCI0Ip30BaHE XKUIKOCTHOM SKCTPAKIIUH B
Zincex-tiporiecce. [lomydeHne ToBapHOTO OKCHIA ITHHKA.
IIpunnunuansHas cxema npouecca MZP. Perenepanus
9KCTpareHTa. AHaNN3 MyTeH Pa3BUTHS TEXHOJIOTHIA MepepaboTKH
neuteit DJ111.

P8.

Mertanmypruueckas
nepepabdoTKa BTOPUYHOTO
CBUHIIOBOT'O CBIPbS

[IpenBapurenbHas n1ecyaibhypusaius OKCUCYIb()aTHONW YacTh
AKKyMYJISTOPHOTO JIOMa

XuMu3M Tporiecca aecyiabhypu3anuu. TexHoIoTHs
JeCyIb(pypHU3aIHK U IPUMEHSIEMbBIC PEareHThI. Y THIU3aIUs




pactBOopoB cynbdaTa Hatpus. OTpakarenapHas TiaBka. Iporecc
AUSMELT. DnexrpomiaBka. CoBMecTHas nepepaboTka
IIEPBUYHOIO U BTOPUYHOIO CHIPBS.

TexHOMOTHYECKas cCXeMa rmepepaboTKy Hepa3IeIaHHbIX OaTapeil B
maxTHOH neun. OuucTka ra3oB. TexHoormueckas cxema
COBMECTHOM IJIABKU METAUIMYECKON (hpaKIMK U
JeCYIb(pYPU30BAHHON MACThI B OTPAXKATEIBHOM MEYH.
KopoTtkobapabanHas BpalaroImascs oTpakaTelibHas 1eub.
HenocraTtku TexHOI0THH MTEpepabOTKH CBHHEIICOISPIKAIIIIX
MaTepraoB BO BpallaloIuXcs nevax. [[ByxcranuitHas TEXHOIOTHS
AUSMELT. CocTtaB mMXThI U NPOAYKTOB IaBKU. [IpenmyiecTra
n Henoctatku TexHonmornu AUSMELT. ConoBo-
BOCCTaHOBHUTEIbHAS JIEKTPOIUIABKA HA CBUHIIOBO-CYPBMSIHUCTHIN
criaB. KuciopoiHo-B3BeIeHHAS YIEKTPOTEPMHUIECKas TUTaBKa
(KUBLDT). IMpouecc QSL. Kaldo-npouecc. KOITAJI-2KB
npouecc. HuzkotemneparypHbie IPOLECCHI.

BricokoTemneparypHbie POIECcChl MPU 00KUTe/TUIaBKE CBHHEICO-
JieprKallel mMuXThl B atMocdepe kuciopoaa. OCoOCHHOCTH
koHcTpykiun neun KMBLIOT. TexHnKo-3KOHOMHUYECKUE
roKa3aTesu nporiecca. TexXHOIOorvs IIaBKU B TOPU30HTAITLHOM
peakrope. Cxema QSL-3aBoga. [lepepaboTka CBHHIIOBOTO
BTOPCHIPBs B KoHBepTepe Kaldo. Ctagnm n mokaszarenu
KOHBEPTHPOBaHMA. ABTOTEHHAS TUIaBKa JPOOJICHOTO
AKKyMYJISITOPHOTO JIoMa B 0apOOTHPYEMOif KUAKON BaHHE.
TexHomornveckasi cxema repepabOTKH JIoOMa CBUHIIOBBIX
aKKyMyJIATOpPOB 0€3 MpeBapUTEIbHON pa3/iesIki B arperare
KOITAJI-KB. lllenounas miaBka METaNTHIECKON (PpaKkLUK OT
pasnenku O6arapeii. [ mapomeTamryprudeckue criocoObl
repepaboTKH aKKyMYJISTOPHBIX Oarapeil. DIeKTpOXUMUYECKOe
BOCCTaHOBJICHHE CBHHIIA U3 pacTBopa. TexHomorun PLACID u
PLINT. CX-EW-mporiecc. TeXHOTOTHS TTOTYICHHUS] XUMAIECKUX
COeIMHEHN CBUHIIA U3 0TpaboTaBmux OaTtapeit. [Ipenmymnectsa u
HEIO0CTaTKa FUIPOMETAITYPTUYECKIX METOA0B. XUMHYECKUE
peaxiuy, MpoTeKaroUIie Ha OTAENbHBIX cTaausax. OuncTka
pacTBOpoB OT mpumMecel u pasioxerue PbO2. Katoauslie u
AHOJTHBIC PEAKIIUU TPH IIIEKTPOIKCTPAKIIMK CBUHIA. OCHOBHBIE
onepauuu TexHoioruueckoit cxemel PLACID. Cxema
anekTpoocaautensbHoi BaHHEI PLACID. OCHOBHBIC HETOCTaTKU
PLACID-nporecca. [ecynbdypuzanus macTsl v CyIbOUIA3AIASI
ceuHna. [Ipuamumnuansaas cxema CX - EWS + FLUBOR —
nporecca. CpaBHEHHE THAPOMETAIUTY PTUUYECKUX U
MUPOMETAIUTYPIrHUYECKHX CXEM NepepaOdOTKH MaCThI.

P9.

W3Bneyenne 61aropoaHbIx
METaJJIOB U3 JIOMa U OTXO0/I0B

ITepepaboTka cepedbpocoaepkamniero celpbs. [lepepaboTka
(hukcaxkHpIX pacTBOpoB. CHITHE MMOKPHITHHA cepedpa, mepepadboTka
[JIaMOB ¥ cIuiaBoB. [lepepaboTka akKyMyJISTOPHOTO JIOMA.
BropuuHoe ChIpbe U OTXO/IbI, COACPIKAIIUE 01arOpOTHBIC METAJLIBI.
Crioco0bI IepepaboTKH BTOPUYHOTO CHIPBSI, COJEPKAIIETO 30J10TO,
cepebpo u iatuny. OcaxaeHue cynbduaa cepedpa u3
(bukcaxHbIXx pacTBopoB. Llemenramus cepedpa. OcaxneHue
cepebpa AIMeKTpoIr30M. MeTONbI CHATHS CepeOPSHBIX TTOKPBITHH.
JKunkodasznoe xopupoBaHre MUIAMOB. TEXHOIOTHIECKAs CXeMa
repepadoTKu cepedpocoaepIKaIiX MUIaMOB. DJIEKTPOILIaBKa




aKKyMyJaTopHOTro joma. IlepepaboTka 3010TOCOACPKAIIETO
crIpbsi. PacTBopeHue B IapcKoii BOJKE U )KHUIKO(ha3HOE
XJIOprpoBaHue. MeTo bl BOCCTAaHOBIICHUS 30JI0Ta U3 PACTBOPOB.
TexHoIorn4eckue CXeMbl U3BJICUEHUS 30JI0Ta U3 BTOPHUYHOTO
ceIpbs. Mcronb3oBaHue HOAUAHBIX pacTBOPOB. IlnaBka Ha
BepkOiel. Kynensnuonnas neus. Bropuunoe coipbe s
MIPOM3BOJCTBA INIATHHOBBIX METAIJIOB. TexHOIOrHK nepepaboTku
Katann3aTopoB. [ mapomeramrypruyeckas nepepadoTka
H3MEJIbYCHHBIX aTIOMOKaTaan3aTopos. JKuakodasznoe
XJIOPHPOBaHWE B COISTHOKHCIBIX pacTBopax. CxeMa yCTaHOBKH IS
XJIOPUPOBAHHUS KaTAJIN3aTOPOB.

OxpaHa OKpy>Kalomen cpeibl B

OCco0EHHOCTH COCTaBa MBUIEBBIX M Ta30B BEIOPOCOB, OTPAOOTaHHBIX
PacTBOPOB U CTOYHBIX BOJI BTOPUYHOM IIBETHOM METAITypPTHU.
[IpuHUIHAITEI BEIOOPA TEXHOIOTUYECKON CXEMBI MBIUICYIaBINBAHUSA U
o0opymoBaHUs IS e¢ peanu3anuu. MeToabl 00e3BPeIKUBaAHUS

TEXHOTCHHOI'O U BTOPUYIHOT'O
ChIPbA IBCTHBIX MCTAJIJIOB

P10. METaJUTypTUy TEXHOTEHHOTO U | Ta30B, COJACPKALINX XJIOP, PTOp, PTYTh, MBIIIBSIK.
BTOPUYHOT'O CBIPbs Boponotpebaenue u Bogocopoc. O4rcTKa CTOUYHBIX BOJ
(oTcTanBaHMe, HEUTpaTU3aIUs, COPOIMOHHBIE METOIbI). CHCTEMBI
3aMKHYTOTO BOAOCHAOKEHSI Ha TIPEANPUATHSIX BTOPUIHON
LIBETHOM METaJUTypruu.
WnTencudukanms 1 COBEpIICHCTBOBAHUE TMPOMETAITY PrHUECKIX
TEXHOJIOTUH TIPOU3BOJICTBA METAJUIOB, CIIJIABOB, XHMUYECKUX
Hanpasnenus N
COETMHEHHUH U3 BTOPUYHOTO CHIPhA. llepcrekTHBHBIE IPOIIeCCHI.
COBEpILICHCTBOBAHUS
. CoBpeMeHHBIEC U pa3pabaThIBacMbIe
P11. TEXHOJIOTH IepepaboTKH

THJIPO3JICKTPOMETAILUTY PrUIeCcKrue METOIbI IIepepaboTKu
TEXHOTEHHOTO CBIPhs. [1yTr MOBBIIIEHNS KOMITIEKCHOCTH
HCIIONIB30BAHUS OTXO/IOB U JIOMa, CHIDKCHHSI SHEPro3arpar,
3arpsi3HEHUSI OKPY>KAIOIIEH cpebl.

1.3. Hanpanienue, BU/ibl BOCIIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJOT MU

HanpaBieHnuss BocUTaTeNbHON JESTEIBHOCTH CONPATAIOTCS CO BCEMM pe3yJbTaTaMu OOy4YCHHS
KOMIIETEHIIMH 10 00pa30BaTeNbHON INporpamMMe, MX OCBOEHHE OO0ECHEUMBAETCS COJEpIKaHHEM BCEX

JUCLIUIUIMH MOJYJIEH.

1.4. IIporpaMMa QUCHMIIIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM s13blke Poccuiickoil @enepanui .

2. YYHEBHO-METOANUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

KomnuexkcHas nepepa0d0TKa TeXHOT€HHbIX MATEPHAJIOB

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1., Haboituenko, , C. C.; IIpoueccs! 1 annapatsl IIBETHOM METAUTypIruu : y4eOHUK.; Y paiabCKuil GpenepaabHbIi

yuusepcurer, ObC ACB, ExarepunOypr; 2013; http://www.iprbookshop.ru/69669.html (3nexkrponnoe

W31aHue)

2. Cwmupsarun, A. II.; IlpoMblueHHBIE IBETHBIE METANIBl M CILUIABBI
I'ocynapcTBeHHOE Hay4YHO-TEXHUYECKOE H3JATENIbCTBO JIMTEPATYpPhl 0 YEPHOH M LBETHOW METAJLIyprHUH,

Mockga; 1956; https://biblioclub.ru/index.php?page=book&id=228183 (DnexTpoHHOE U3/1aHNKE)

ITeyaTHbIE U3TaHUSA

MPaKTUYECKOe TO0CO0HeE.;



1. Tapaco, A. B., beccep, A. JI., Tapacos, A. B., Mansnes, B. W.; Meramnypruueckas mepepaboTka
BTOPUYHOTO LIMHKOBOTO ChIpbs; I mHIIBeT™MET, MockBa; 2004 (2 3k3.)

2., Tapacos, A. B., beccep, A. JI., Mansnes, B. U., Copokuna, B. C.; Meramnyprudeckas nepepadoTka
BTOPUYHOT'O CBUHIIOBOTO ChIphs; [ mHIIBeT™MET, MockBa; 2003 (1 7k3.)

3., UrnateeBa, M. H., Kapenos, C. B., Mouaiosa, JI. A., [laxansuak, I'. FO., CoBetkun, B. JI., Apomenko, FO.
I'.; OueHka u MyTH JTOCTHKEHUS SKOJIOTMYECKON YUCTOTHI METAJUTyPrUYeCcKOro MPOU3BOICTBA : YUEOHUK IS
CTYJICHTOB BY30B, oOydJarontuxcs o HanpasieHuto "Mertamnyprus'.; YI'TY-VIIU, Exarepunoypr; 2008 (9
9K3.)

4., ®uwunnos, M. A.; L[BeTHbIe MeTaJUIbl U CIUIABHI : yueOHOE 1OCOOMe Ul CTYJICHTOB By3a, 00Yy4aroIuXcs
1o HanpasieHuto noarotosku 22.03.02, 22.04.02 - Meramnyprus, 22.03.01, 22.04.01 - MatepuanoBenenue u
TEXHOJIOTUM MaTepuanoB.; M3naTenscTBo Ypanbckoro ynusepcutera, EkarepunOypr; 2019 (20 3k3.)

5. Xynskos, U. @., Jopoumkeuu, A. II., Kapenos, C. B.; Metamnyprusi BTOpUYHBIX TSXKEIBIX LBETHBIX
METAJUIOB : Y4eOHUK Ul BY30B 10 CHEUUANTbHOCTH "MeTamnyprus uB. MeTaisioB" u "MeTtatyprusi BTOpud.
1B. MeTaJu10B".; Meramtyprus, Mocksa; 1987 (48 3k3.)

6. FOcoun, 10. C., Jleontses, JI. 1., Yepnoycos, I1. U.; IIpoMBIIITIEHHOCTh U OKpY>Katolasi cpesia | ya4eOHUK
JUIS CTYACHTOB BY30B, oOydaromuxcs no crnenuansHoctd 651300 "Metamnyprus'.; AxkageMkHura, Mocksa;
2002 (7 7K3.)

7. Konmo6og, I'. A., bpenuxun, B. H., Uepnobaes, B. M.; C60op u 00paboTka BTOPUYHOTO CHIPHS IIBETHBIX
METaJUIoB : YueO. g By30B 10 crielraibHOCTH "MeTtamnyprus 1B. metayioB".; Meramtyrpus, Mocksa; 1993
(12 7k3.)

8. Sxomnes, C. B.; O6paboTka u yTUIn3aIMs 0CaJIKOB MPOU3BOJACTBEHHBIX CTOYHBIX BOJ; XUMHs, MOCKBa;
1999 (1 7k3.)

Hpocbeccuonaﬂbﬂme 0a3nl JAHHbIX, I/lH(l)OpMaIlI/IOHHO-CIIpaBO‘-IHI)Ie CHUCTEMBbI

Matrepunansl aas jaun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiiioB crenuanbHOro (opmarta it BOCIPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM IS IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

Ba3bl 1aHHbIX, HHPOPMAIMOHHO-CIIPABOYHbIE H TOMCKOBBIE CHCTEMBI
http://elibrary.ru — E-Library, HayuHas snekTpoHHas OnbIuoTeKa

http://www.journals.cambridge.org — 6a3a nanubix Cambridge Science, Technology & Medicine (STM)
Journal, Cambridge University Press

http://search.ebscohost.com — 6a3a nanusix Academic Search Complete, komnanust EBSCO publishing

http://apps.webofknowledge.com — 6a3a mamabix Web of Science SCI (WOS), komnanuss Thompson
Reuters.



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

KommnuiexkcHas nepepa0d0TKa TEXHOT€HHBIX MATEPHAJIOB

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlexnun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto npemnogaBarens
Hocka ayauropHas

[Tonkmrouenue k cetu MHTEPHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

[IpakTrueckue 3aHsATUS

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynutopHas

[Tonkmouenue k cetu MaTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Texymui KOHTPOJIb U
IIPOMEXKYTOYHAS
aTTecTanus

Meb6enb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecTo npenoaaBaTeist

ITongxmrouenue x cetu HTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CamocTosTenbHas
paboTa CTyA€HTOB

[Tepudepuiinoe ycTpoicTBoO

[Tonkmrouenue k cetu UHaTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
Mertannyprusi peAKHX MeTaJLI0B

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHoe 3BaHHue
1 JlykuHckux Anekcanap KaHAuJaT HoueHt METAJLTYPTUHU
BuranbeBuu XUMUYECKHUX HaAYK, TSDKEIBIX IIBETHBIX
0e3 y4eHoro METaJIOB
3BaHUSA

PexoMeHn0BaHO yueOHO-METOAUYECKHUM COBETOM MHCTUTYTA MH)XXEHEepHas 1IKOJIa HOBOW UHIYCTPUHU

ITporoxon Ne 20220331-01 ot 31.03.2022 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasaeia, MHCHATITHHBL Conep:xanue

TEMbI

OOuire cBeleHUs 0 METAJTYPTUHU PEIKUX METAJIOB.

[Monstue o penkux Meramiax. Kiaccudukarys peikiux METaJuIoB.

P1. Beenenue
OCO0OEHHOCTH METAJLUTYPTHU PEJIKUX METAJLIIOB

O6mme cBenenus. Mcropuueckas cripaBka. CBOMCTBA JINTHSA U €T0O
coeauHeHuil. [I[puMeHeHre TUTHA U €T0 coeIMHEHUA. MuHepalbl,
PYyZAbl, KOHIIEHTPAThI, MECTOPOXACHUS. TE€XHOJIOTHs IPOU3BOACTBA
COCAMHEHHH JINTHSI U3 KOHLEHTPaToB. CEpHOKUCIOTHBIN crtocod
nepepadOoTKH CIIOJyMEHOBOTo KoHIeHTpaTa. [lepepaboTka
aenuponuta. CynbdatHeiii ciocod. M3BecTKOBBIN cr1ocod.
[onmy4enue yncroro xnopuna autus. [lonmydeHnne MeTamIM4ecKoro
TUTHA. DJIEKTpomTHIecKuid crioco0. [lonydenne nmutus BakyyMm-
TEPMHUYECKUMH MeTo1aMu. BoccTaHOBIEHHE OKCHIA JINTHSI.
Padunuposanne gyeproBoro ymtus. [IpaBuina oOpameHus ¢
IUTHEM. YTaKoBKa. XpaHEHHUE.

Jlerkue penkue MeTasibl.

P2, T1 JIutnii

Ucropudeckas crpaBka. CoiicTBa pyOumus u nie3us. CBoiicTBa
HEKOTOPBIX CoeNnHEeHNH pyouans u nesus. [Ipumenenune pyOuaus
u 1e3us. [lepepaboTka MOTYIIUTOBOTO KOHIIEHTPATA.
COSTHOKUCIOTHBIN c1Toco0 mepepadoTKH MOJUTYIIUTOBOTO
koHueHnTpata. Kommnekcunas nepepadbotka CoaukaMcKoro
KapHajuTa. [lonyueHne MeTamInuecKoro pyouans u ne3usl.
YnakoBka U XpaHEHHE.

Jlerkue peaAKnuC MCTAJlJIbL.

P2, T2 PyOuauii u nesuii

Jlerkue peakue MeTasuIbL. Oo6mwme cBenenns. Mcropuueckas cnpaBka. CBOHCTBa OepriuIns 1

P2, T3 . N
bepunnuii ero coequaennii. Coequnenust oepuums. O0nacTH IpUMEHEHHS




Oeprutnsi. MUHepasl, py/ibl, KOHIICHTPATHI, MECTOPOXKICHUSI.
TeXHOI0THs TPOU3BOICTBA COSAMHECHIN OSPIILITUS U3 OCPHUIIIIOBBIX
KOHIIEHTpaToB. TopuaHbIH criocob. CynbhaTHbIH cOco0.
[Monydenue Gropuna u xyopuaa oepuums. [Ipou3BoacTeo
METAJUTMYECKOro Oepriutus. MeTaioTepMUIeCKHid crioco0.
DnexTpoiauTHYecKuii crocod. [lopomikoBas MeTamuTyprus
oeprutns. Tex—Huka 6€30MaCHOCTH TIPU MPOU3BOJICTBE OCPHILIHUS.

P3, T1

Tyromnaskue penkue MeTauIbl.
Tutan, nupKoHUH 1 rapHUN

Turan. O6ume cBenenust. KpaTtkas ucropudeckas cripaBka.
dusndeckre 1 XuMHU4ECKHe cBoicTBa TUTaHa. CBoMcTBa
HEKOTOPBIX BXXHEHIINX coeAnHeHnH ThTana. O0nactu
NIPUMEHEHUS TUTaHa. TUTaHOBBIE MUHEPAIIBI, PyAbl, KOHLIEHTPATHI
1 MECTOPOXKIEHUS. TEeXHOIOTHA MOy4YeHUs COEIMHEHUI TUTaHa.
BeltutaBka THTaHOBBIX IITAKOB U3 WIIBMEHUTOBBIX KOHIICHTPATOB.
Teopus npouiecca. [Ipaktuka nporecca. [IponzBoacTBo
TeTpaxjopuia TuTana. Teopus xsiopuposanus. IIpakTuka
XJIOPUPOBaHUS. XJIOpUPOBaHUE OPUKETUPOBAHHON IINXTHI.
XnopupoBaHMe IIJIaka B COJIEBOM paciuiaBe. CoeBoi Xi1oparop.
Kongencanus u pazgenenue xyopuaos. O4ncTKa TEXHUYECKOTO
YETHIPEXXJIOPUCTOr0 TUTaHa. PexTuukanys u TUCTUIUISIHA.

[Momydenue merammuieckoro Tutana. [[pou3BoCcTBO ry04aToro
TUTaHA BOCCTAHOBJICHHUEM €ro TeTpaxjopuaa Maruuem. Teopus u
MPAKTUKA BOCCTAHOBIICHHUS M CETapaiyy PeakIIMOHHOW MacCh
THATaHa. BeImpeccoBka, 00paboTKa 1 3aTapuBaHNE THTAHOBOM
ryoku. Harpuerepmudeckoe BOCCTAHOBJICHHUE THTaHa, U3 €ro
TeTpaxiopuaa. [lonyueHne THTaHa U3 €r0 JUOKCHIA
BOCCTAaHOBJICHUCM METAJINIMYCCKUM KaJIbIIUEM UJIU TUAPUIOM KaJlb-
s, DJNEKTPOIUTHYSCKOE PapUHUPOBAHNE TUTAHA B PACIUIaBaXx.
Wonunnsrii ciocob padHUPOBAaHUS TUTAHA.

Hupkonwnii u radguuii. Kparkas ucropudeckas cripaBka.
®dusnueckue cBOMCTBA. XUMHUUYSCKUEe cBolicTBa. CBOMCTBA
HEKOTOPBIX coennHeHui. O0nacTu npuMmenenus. [{lupkoHueBbie
pyAbl, KOHIIEHTPAThl U MECTOPOXKACHHUS.

HpOI/ISBO,Z[CTBO XUMHUYCCKHUX COC,I[I/IHCHI/Iﬁ HUPKOHUSA U Fa(l)HI/IH.
Pasnoxenue HUPKOHA CIICKAHUEM C COHOfI. Pasnoxenue OUPKOHA
CIICKaAaHHUEM C Kap6OHaTOM KaJIbI .

CriocoOrI U3BJI€UEHNUS IMPKOHUS U3 CIIEKOB B pacTBOp. Briaenenne
LUPKOHUS U radHUSI U3 pACTBOPOB U MOJyYECHHE TUOKCHUIIOB
upKoHus U raduust. OcaxaeHne XJIOpUCTOro MUPKOHMIIA U
MOJTyYeHNE THOKCHIA IUPKOHMSA. BhInenenne ocHOBHBIX
CyJb(aToB U MOTyueHHE JTUOKCH A TUPKOHHS. [IpOon3BOICTBO
¢dropunpkoHara kanus. [I[pou3BoJICTBO TeTPaxIo—pHia IUPKOHHUS.
Paznenenne nupkonus u radpuus. OpakoHHas KPUCTAIUIA3AIHS
(TOPHUCTHIX KOMITJIEKCHBIX COJIeH. DKCTPaKLIMOHHOE pa3JieiiCHHE.
HonoobmenHoe pa3zaeneHue. PekTudukanus Xiopumos.
CyOxnopuaHslii croco0. O4rcTKa YETHIPEXXJIOPUCTOTO HUPKOHHS
BO3TOHKOW. MaraueTepMuueckoe MoTydeHne ry0yaTslX [UPKOHUS
1 radHUS BOCCTaHOBJIEHHEM HX TeTpaxiopuaos. Cemaparms
peaKkIMOHHOM Macchl. [lonydenue MUPKOHUS U3 PTOPIUPKOHATA
KaJIMsl BOCCTAHOBJICHHEM HaTpUEM. DIIEKTPOIUTUYECKHH crtocob
paduHupoBanus UpKoHUs u raduus. [lonydenue TuTana,
LUUPKOHMSA U TaHUS B KOMIAKTHOM Buze. MoauaHbIi MeTox




paduHUpOBaHMS IMpKOHUA U radHusA. [I1aBKka B 3E€KTPOAYTOBBIX
revax. DIeKTPOHHOyYeBas TUIaBKa.

P3, T2

TyromnnaBkue penKue METaLIbL.
TanTan, HUOOUM, BaHa Ui

Tanrtan u HuoOuii. KpaTtkas ucropuyeckas crpaska. Ouznueckue u
XUMUYCCKHE CBOMCTBA TaHTajla M HUOOMA. CBOHCTBA BayKHEHIITHX
XUMHYECKUX COeMHEHNH TaHTana u Hnobus. Obnactu
IpUMEHeHus1. MUHepasbl, pyabl, KOHIIEHTPAThl B MECTOPOKACHUS.
ITepepaboTka TaHTAIUTO-KOJIYMOUTOBBIX KOHIICHTPATOB. BCKphITHE
KOHIIEHTPATOB U MOJIYICHUE YEPHOBBIX OKCHIIOB. PaznmoxkeHue
CIUIABJICHHEM C THAPOKCUIOM HATpHsl. PaznokeHre IaBuKOBOM
kucioToii. [lepepaboTka T0MapUTOBBIX KOHIIEHTpaTOB. Coco6
xyiopupoBanusi. CEpHOKUCIIOTHBIH CITOCO0.

Paznenenne TanTana 1 HIOOWS M OYUCTKA UX COSAUHEHUH OT
npumecei, J[poOHas kpucTamM3anys KOMIUIEKCHBIX (TOPHIOB.
Pasznenenue TanTana v HIOOUS dKCTpakiueil. Paznenenue tanTana
1 HUOOMS pexTudukanueit xiopuaos. [lomyuenne MeTammnaeckoro
TaHTasna 1 HHoOusA. Harpuerepmmueckoe BOCCTAaHOBJICHHE TaHTala
" HHOoOWsI u3 hTopTaHTaNaTa Kamsa 1 (GTopHIOOaTa KaJHsl.
KapOoTepMuueckunii crtioco0 moTydeHusi HHOOHMS M TaHTaJa U3 UX
OKCHJIOB. AJTIOMOTEPMHUYECKUI CIIOCOO MOITYYeHU HUOOUS U
TaHTaJ1a U3 UX BbICIIUX OKCHIOOB. HOHy‘IeHI/IC TaHTaJla U HI/IOGI/ISI u3
UX XJIOPHIOB BOCCTaHOBJIEHHEM BojopoaoM. [lonydyenune
METAJTMYECKUX TaHTaJla ¥ HIOOUS AJIEKTPOIH30M PaCIIaBICHHBIX
coneii. [lomydyeHne KOMIIAaKTHOTO TaHTasa ¥ HUOOUs. J{yroBas
IJIaBKa TaHTaIa U HUOOWS. DJIeKTPOHHO-ITydeBas TUTaBKa.

Bananuii. KpaTtkas ucropruyeckas cnpaska. CBoiicTBa BaHaAMs U
ero coeAnHeHWH. Baxknelimme o0nactu npuMeHeHns. MUHepabl,
PYZIBI M UX MECTOPOXKACHHUS.

[IpousBoacTBo coenuHenuil Banaaus. Vi3pneuenne BaHa s U3
¢dochopucroro uyryna. M3sieuenue BaHaaus U3 xKeJIe3HBIX
TUTaHO-MarHeTUTOBBIX PY/I.

W3BneueHne BaHAMs U3 TIepeIeNIbHBIX NTakoB. Criocob
OKHCIIMTENBHOTO 00kuTa ¢ xnopunamu. Ooxur. Belenaunsanue.
Ocaxnenne BaHaaus U3 pacTBopoB. Criocod OKUCITUTEIHHOTO
obxura ¢ kapooHaToM HaTpusl. OcaKaeHNE BaHAAaTa KaIbITHSL.
OcaxaeHne BaHaIaTOB kene3a. OcakIeHNe BaHAAaTa aMMOHHUSL.
[Mosnydenue 0€3BOAHOTO TEXHUYECKOTO TICHTAOKCH 14 BaHAIUS.
Crioco6 xnopupoBanus. O4nUCTKa OKCOTPUXJIOPUIA BaHA U,
W3BneueHne BaHAIMS U3 APYTHX BUIOB CHIPbS; U3 KAPHAJUTUTOBBIX,
MATPOHUTOBBIX, POCKOIIUTOBBIX Py, U3 OOKCUTOB, a TaK Ke U3
TEXHUYECKOTO TETPAXJIOPHIA TUTAHA U XJIOPUPOBAHUEM
¢deppoBanagus. [loxyuenue Metammuaeckoro BaHaaus. [loxydenue
BaHaIUs JUCCOIHAIINEN rajoreHu10B8. BoccTaHoBIeHNE BaHAIUS
U3 €ro MEHTAO0KCH1a METAJUIMYECKUM KalbiineM. [loydenue
(dheppoBanamus. ATIOMOTEPMUYECKUAN METOJ MOTyUEHUS
(deppoBaHagusl.

P3, T3

TyromnaBkue peKue METaLIbL.
Bonbsdpam, momubaeH, peHuit

Bombsdpam. KpaTkas ncropuueckas cripaBka. XUMHUECKHE U
¢usndeckue cBoiictBa Bosbhpama. CBONHCTBA BAXKHEHIITNX
coeauHeHH Bodbpama. ObnacTi mpuMeHeHus:. MUHEpabl, pyIbl,
KOHIIGHTpaTHl U MecTopoxaeHus. [lepepaboTka BOIbGPaMUTOBBIX




KOHIIEHTPAaTOB. BekphiTie BOb()paMUTOBBIX KOHIIEHTPATOB
CIIEKaHUEM C COJION U CeNMUTpoit. PaznosxeHne Boimb(ppaMUTOBBIX
KOHLIEHTPAaTOB PaCTBOPAaMHU I'MAPOKCUIA HATpus. BekpbiTie
LIEeTUTOBBIX KOHIIEHTPATOB CIIEKaHUEM C COJION U TTECKOM.
BckpbITHE 111€€TUTOBBIX KOHIIEHTPATOB BhIIEIaUNBAHUEM COTOBBIM
pacTBOpPOM B aBTOKJIaBax, Pa3noskeHue eennTOBBIX KOHIIEHTPATOB
KHCJIOTaMHU.

[TepepaboTka pacTBOpOB BoJb(ppamaTa HaTpus. OUnCTKA
pacTBOpoB Bosb(PpamaTa HaTpus oT pumMeceit. OcaxuaeHue
HCKYCCTBEHHOTO IIIEENIUTA C ITOTyIeHUEM BOJIH(PPaMOBON KUCIOTHI.
OurncTka TEXHHYECKOH BOIB(PAMOBOI KHCIOTHI M TTOTydeHHE
TpHOKcHIa Boib(pama. [Ipon3BoaCTBO METATIIHYECKOTO
Bosib(pama. [Tonydenue Bosbhpama, U3 €ro TPHOKCHIA
BOCCTaHOBJICHHEM BOJ0POIOM. DU3NKO-XUMHYECKIE OCHOBBI
nporecca. IIpakTrka BocctaHoBiaeHHS. DakTOPHI, ONPEAEIABIINE
pa3Mep 3epeH BoIb(PPaMOBBIX MOPOIIKOB. [lomyueHue
KOMITAaKTHOTO BOJIb(ppamMa METOIOM MOPOIIKOBON METaJLTypPIHU.
[IpeccoBanue 3arotoBok. [IpeccoBanue mTabUKOB.
I'mapocTarrdeckoe mpeccoBanme. CrieKaHHe IMTa0HKOB.
BricokoTemmnieparypHoe criekanne ("'cBapka') mradbukos. Criekanue
KPYIHBIX 3arOTOBOK. DJICKTPOHHOIyYeBas IJIaBKa BoJib(pama.

Momubaen. Kparkas uctopudeckas crpaBka. Guzndeckue u
XUMHYECKHe CBOHWCTBA MouOeHa. CBOIMCTBa BayKHEHIIINX
coeauHeHn MonuOaeHa. O01acTi MpUMEHEHUS. MUHEPAITBI, PY/IBL,
KOHIICHTPAThI, MeCTOpOXKaeHuUs. [lepepaboTka MOIMOIEHUTOBBIX
KOHIIEHTPaTOB. OKUCIIUTENBHBIN 00KUT MOJINOICHUTOBBIX
KOHIIeHTpaToB. Teopus, nporiecchl 00xkura. [lpakTruka o0xura.
OO0XuUT B MHOTOMOAOBEIX TIedax. OOXKHUT B IeYax KUIISIIETO CIOSI.
BckpbiTre MOMOIEHUTOBBIX KOHIIEHTPATOB a30THOM KHCIIOTOM.
IIpou3BOACTBO YHUCTOTO TPHOKCHAA MOHOAeHa. CIToco0 BO3TOHKH.

I'mapomeramnyprudeckuii cmocod nepepadoTKH OrapKoB.
BrlmennaunBane orapka aMMuadHbIMU pacTBopamu. OUucTKa
pacTBOPOB OT MpUMeceH Kee3a u Menr. Beigenenne MomnoacHa
13 aMMHUAYHBIX pacTBOpoB. Crioco0 Beimapku. Criocod
HelTpanuzanuu. V3sieueHne MonOIeHa U3 MAaTOYHBIX PACTBOPOB.
Tepmuueckoe pasznoxkeHne napamonnodara aMmmonus. [lomyuenne
METaJUIMYeCKOT0 MOJUOACHA U3 €ro TPHOKCHIA BOCCTAHOBIICHUEM
BOOpoOM. [IpOon3BOICTBO KOMIIAKTHOTO MOJTUOICHA METOIOM
MOPOLIKOBOM MeTaumyprun. [IpeccoBanue 3aroToBok.
I'mopocratnueckoe npeccoanue. Ctanus nperBapuTEIbHOIO
crnekaHus. MexaHu3M crekanus. BeicokoTemnepaTypHoe ClieKaHue
JyroBas ruraBka MoiuOeHa. DIeKTPOHHOIyYeBas TIaBKa.

Penuii. Kpatkas nucropudeckas cnpaBka. CBOKWCTBa peHUSI.
CROIiCTBa BAKHEHIITNX XUMAYECKUX COeTUHEHUH perns. O0nactu
npuMeHeHus. CrIpheBbIe HICTOYHUKH peHud. [loBeneHne peaus mpu
nepepaboTKe MOJIMOACHUTOBBIX U MEIHBIX KOHIICHTPATOR.
TexHomorus N3BJICUCHUS peHUA U3 PaCTBOPOB U MOJIYYCHUC
neppeHara ammonus. CopOIust Ha akTHBUPOBaHHOM yrite. CopOrust
Ha MOHOOOMEHHBIX CMOJIaX. DKCTPAKIIMOHHBIE CIIOCOOBI.
Boccranosnenne neppenara ammonus. [IponsBoacTso
MTOPOIIKOOOPAa3HOT0 M KOMITAaKTHOTO peHus. [lomyaenue
METAITIYECKOTO PEHUS




P4, T1

PaccesrtHHBIE peqKue METalbI.
Tanmnmmit

Kpatkas ucropuueckas cnpaBka. @U3ndecKue 1 XUMUUECKHUE
cBoricTBa rajutig. CBOMCTBA BaXKHEUIIINX COETUHEHNN TaJLIUs.
ChIpbeBbIC HCTOYHHUKH TaJITHSL.

[Tonmy4enue ramnms B MPOU3BOACTBE INTUHO3EMA U ATFOMHUHUS.
IemenTanums rajus Ha rajiaMe amomMuansa. Cxema anmapara -
1eMeHTaTopa. VM3pieueHue rajuius U raJuinicoiepaxaIiero msiamMa
13 nemeHTaropa. Mx o6paboTka, u3BJIeUeHNE TaJlTis U3 ITaMa.
PadunnpoBanue rammus. DNEeKTPOIU3EP € TBEPABIM BpALAIOIINMCS
raesbM KaTooM (TBI'K) s u3Bieuenus rammus

P4, T2

PaccessHabIC penKuie METAIIHL.
Wnnuit 1 Tanmi

WNunuit. KpaTtkas ucropuueckas crpaBka. Ou3nueckue u
XMMUYecKue cBoiicTBa nHAMA. CBOWCTBA BaKHEHIINX COCAMHEHUN
nHaus. ChIpbeBble HCTOYHUKHN TOTYYSHHUS WHAM.
[pensapurenbuas 00padboTKa 00OTaIIEHHBIX HHINEM POYKTOB.
Brigenenue nHAMEBBIX KOHIIEHTpaTOB. [lomyyeHne yepHOBOTO
uHAus. Metoabl papuHUPOBaHUS YEPHOBOTO WHANS.

Tannuii. KpaTkas ucrtopuueckas crpaBka. U3sndeckue u
XUMHYECKUe CBoMcTBa Tayums. O0IacTu NPpUMEHEHWYsI TaJLTusI.
ChIpbeBble HCTOYHUKY TaJUus. M3BneueHue tamims u3
00OTaIIeHHBIX UM MPOIYKTOB. [loaydueHne MEeTAITHYECKOTO TaJTUs
1 ero padUHUPOBAHHE.

P4, T3

PaccesHHbIE penKkue METaIbl.
T'epmanmii

I'epmanmii. KpaTkas ucropudeckas crpaska. @uzndeckue u
XHMUYecKre cBoiicTBa repManus. O0On1acTy MPUMEHEHUS TepPMaHHs.
ChIpbeBble HCTOYHUKU repMaHus. CrocoObl mepBUYHON 00paboTKH
MIPOAYKTOB, coepKaux repManuid. CynbpaTuzupyromuii ooxur
MaTepuaia. Bo3ronka cyiabduia repMaHusi B BOCCTAHOBUTEIILHOM
cpene. BoccraHoBuTenbHas 11aBka. M3Biae—ueHue repMaHust
METOAAMH 3KCTpaKkLuuu U copOuuu. [lonyueHne repMaHnueBbIX
KOHIIEHTpaToB. [Ipon3BOACTBO AMOKCUAA FepMaHus BBICOKOM
4uCTOTHI. [loayueHne TEXHUUECKOro TETPAXIOpUAA repMaHusl.
OuncTKa TEXHUYECKOT0 TeTpaxjaopuaa repmanus. OuncTka
COJISIHOM KucnoToil. OuncTka pekrudukanuei. [lomyuenne
JUOKCUJA FepMaHus U3 OUYUIIEHHOTO TeTPaxJIOPU1a TePMaHUsL.
BoccranoBnenne repmanus u3 ero Auokcuaa. O4ncTka repManus u
MIOJTy4€HUE MOHOKPHUCTAJIIOB.

P4, T4

PaccesHHbIE peiKue METAIIIBI.
CeneHn u Temnyp

Kpatkas ucropuueckas crnpaBka. Ouznueckue u XUMHYECKUE
CBO¥CTBa cesieHa U Terurypa. O0iacT MpUMEHEHHUS CeJieHa U
temrypa. CrIpbeBble HICTOYHUKH MTOYUEHUS CeJIeHa U TeJUTypa.
CrIpbeBble HCTOYHUKY. VI3BIIeUeHNE ceeHa U TeUTypa U3 aHOIHBIX
[ITAMOB 00Pa3YIOIIHUXCS TIPH JICKTPOTUTHICCKOM padhUHUPOBAHIH
MEIu. OKHUCIATEIBLHBINA 00KHUT MCIACIJICKTPOJIUTHBIX HIJIaMOB.
Cynbharusupyromuii 00xur. OKHCIUTEILHOE CIICKAaHUE C COJIOM.
Cynbdaruzanus nuiama Jyuist yIaaeHUs MW U OKCHJIa HUKEIIS.
[1naBka orapkoB U OCTaTKOB OT BBIIIETAYNBaHUS HA
3o0J10TOCEepeOpsHbIH craB (cruias [Jope). OcaxaeHne ceneHa u3
PacTBOPOB aTIOMHUHHEBHIM TTOPOIIKOM. Bhiienenre Temnypa u3
pacTtBopoB. M3Bnedenne Teurypa U3 JIETKOTO «COJ0TEILTYPOBOTO»
IIJTaKa TUTaBKW OTrapKoB Ha cruiaB J{ope. PadbuanpoBanue cenena u




temrypa. TexHuka 6e30ImacHOCTH TIPH paboTe C CEIICHOM U
TEJUTYPOM.

P5, T1

Penxo3zeMenpHbIE METAIIIBI
Ckanauit

Oo6mue ceenenus. Mcropudeckas crpaBka. CBOWCTBA CKaHIHUS.
CroiicTBa coequHeHMH ckauausa. O0IacTH MPUMEHEHNS CKaHIHS.
CrIpbeBble HCTOYHUKY TOTydeHns ckanaws. [lepepaboTka crIpbs
cozaepkariero ckauauii. Metoasl ocaxaeHus. OcaxaeHne
ruapokcuia. Ocaxaenue okcanara. OcaxacHue kKapOooHara.
Ocaxnenue gropuaa. oHHBIH 00MeH. DKCTPAKIIHSL.

[Ipumeps! iepepaboTKH ChIPbs COMIEPIKAIIETO CKAHIMIMA.
[epepaboTka ypaH-TopueBbIX pya». [lepepaboTka TUTaHO-
MarHUEeBBIX KOHLEHTPaToB. [lepepaboTka 0TX010B BOIBPPaMOBOTO
1 OJIOBSTHHOTO NMPOu3BoJCTBa. [lepepaboTka mimakos
($eppoBoIBGPaMOBOro U OJOBIHHOTO MPON3BOACTBA. [lomyueHue
METAJUINYECKOr0 CKAHAUS.

P5, T2

Penxo3zeMenpHbIE METAILIBL.
UtTpuii, naHTaH ¥ JTaHTAHOUIBI

Oo6mue cBenenns. Mcropuueckast cnpaBka. CBoHCTBa
peAKo3eMeNbHBIX MeTamIoB. CBONCTBA BaKHEHIINX COEAMHEHUN
penko3emMenbHBIX MeTamioB. O0nactu npuMeHeHus» ChIpbeBbIe
HUCTOYHUKHU.

TexHomorust nepepadbOTKH MOHOITUTOBBIX KOHIIGHTPATOB.
CepHOKHCIOTHBIM, IEI0YHON cocOOBl. MeTobI pa3eieHus
peAKo3eMeNbHBIX 3J1eMeHTOB. V30upareipbHOe OKHCIICHHE.
M3buparenpHOE BOCCTAaHOBICHHE. Pa3nenenne penko3eMelb "HbIX
3JIEMEHTOB dKCTpaKmuen. Pa3nenenne ¢ moMOIbI0 HOHOOOMEHHBIX
cMour, O0IIHe CXEMBI ITOJTHOTO Pa3e/ICHHUS.

TexHoMmoTMs MOTYYSHHUS PEIKO3EMENTbHBIX MeTaIIOB. McxomHbIe
COCTMHEHHUS IS TIPOM3BOICTBA METAILIOB. [lomydeHue XITopruIoB u
(hTOPHUI0B PEIKO3EMENIBHBIX METAJUIOB. DJIEKTPOJIUTHUCCKUIT
CIOCO0 MOJTyYeHHS PeI"KO3EMEIbHBIX METAJLIIOB.
MertamioTepMHUeCcKie METOBI MTOIYUCHHS JIAHTAHOUIOB U3
rajoreHuioB. BocctaHoBieHue rajJoreHu10B KajabiueM. Boc-
CTaHOBJICHHE XJIOPUAOB U PTOpHIOB. JINTHETEpMUYECKHI CITOCOO
BoccTaHoBienuss P3M u3 xinopuaos. BoccranoBienue camapusi,
€BPOIHS ¥ UTTEPOHSI U3 OKCHIOB. ATIOMOTCPMHUUECKHIA METOI.
Kap6otepmuueckuii crroco6. O4ncTKa peaKo3eMebHBIX METaIOB
NTUCTULISIIIAEH.

P6, T1

PannoaktuBHbIE penikue
Metansl. Topuit

Oo6mme ceenenus. Kpatkas uctopudeckas cnpaBka. @usnueckue U
XUMHYECKHe CBOKCTBA Topus. OOIacTu mpuMeHEHHs TOPHUs,
CBIPbEBbIC UCTOYHUKHU MOITYYEHUS TOpusl. TexHonorus
pou3BoACTBa TOpHs. [loayueHne YUCThIX COEAUHEHUN TOPHSL.
[IponsBoacTBO MeTaudeckoro Topusi. BocctanoBieHne AMOKCHAA
TopHsl KajbleM. BocctanoBenue terpadropuaa Topus
KanpiueM. [lomyueHue KOMIIaKTHOTO TOPUSI.

P6, T2

PanunoaktuBHbIE pekue
MeTaJUIbl. YpaH

O6mme cBenenus. Kparkast ucropudeckas cipaBka. Ousudeckue u
XUMHYECKUE CBOWCTBA ypaHa. O0gacTu MpUMEHEHUS ypaHa.
ChIpbeBbIc HCTOYHUKY TIOIY4YCHHS ypaHa. V3BiieueHne ypaHa us3
Pyl ¥ TOJIy4eHUE KOHIICHTPATOB. V3BlIeueHre ypaHa KHCIOTOM.
U3zBrieuenne ypaHa pacTBopoM cofbl. M3BieueHue ypana u3
MOPCKOU BOJIbI copOrmeii. 3BneueHne ypaHa u3 pacTBOPOB.




Ounctka KoHIeHTpaToB. [lomydyenne TerpadTopraa ypaHa.
[IpousBoCcTBO MeTAIITMYECKOTO ypaHa. BoccTaHoBeHne
TeTpadTopuaa ypaHa KanbeipieM. Boccranosnenne rerpadropuaa
ypaHa MarHueM. IlnaBka ypaHa.

[Monyuenue rekcadTopuma ypana crocod U Ha3HAYCHUE

1.3. Hanpasnenue, BUIbl BOCIUTATEIHHOM IEATETLHOCTH U UCTIOJB3YEeMble TEXHOIOTUN

HampaBnenuss BOCHIUTATENBHOM AESITEIBHOCTH COIPATAIOTCS CO BCEMH pE3yJIbTaTaMH OOydeHUS
KOMIIETCHIIMK 1O 00pa3oBaTeNIbHOW IporpaMMe, WX OCBOSHHE OOECIICUMBACTCS COJEpPKAHUEM BCEX
JTUCITUILIAH MOy IeH.

1.4. IIporpamMma AUCHUIUIMHBI pEaTM3yeTCsl Ha TOCYIapCTBEHHOM si3blke Poccuiickoi denepanuu .
2. YYEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
Metannyprusi peiKux MeTa/lIoB

DJIEeKTPOHHBIE pecypchl (M31aHNs)

1. Ka, A., HA.; Xumus ypaHa: ypaH Kak DJIEMEHT, €ro OWHapHbIE COCIWHEHHMs, THAPATHl OKHCIOB M
OKCHUTaJIOTeHUIBI : MoHoTrpadws.; H3n-Bo HUHOCTP. JINT., Mockaa; 1954;
https://biblioclub.ru/index.php?page=book&id=222548 (DnexkTpoHHOE H3AaHUE)

2. bormpanoBuy, K. n.; Banannmii : MoHoOTpadus.; 0.1., [Terporpan; 1918;
https://biblioclub.ru/index.php?page=book&id=469181 (DnexkTpoHHOE M3AaHUE)

3. Ilepenbman, ®. M., Ebpemor, H. H.; PyOunuii u nies3uii : npaktudeckoe mocodue.; M3a-Bo Akaa. Hayk
CCCP, Mocksa, Jlenunrpan; 1941; https://biblioclub.ru/index.php?page=book&id=102376 (DmnekTpoHHOE
W3JIaHHE)

ITeuaTHbIE N3AaAHUA

1. 3enmukman, A. H., Kopmrysos, b. I'.; MeTtamnyprus peIkux METayuioB : Y4eb. JJisg By30B 1O CIEIUATBHOCTH
"Metannyprus uB. Metaininos".; Meramnyprus, Mocksa; 1991 (28 5k3.)

2. KonenkoBa, M. A., Kpeiin, O. E.; Metamtyprus paccessHHBIX M JIETKUX PEAKHX METAJUIOB : Yueb. mocodue
IU1sl By30B.; Metamnyprus, Mocksa; 1977 (6 3k3.)

3. Muxaitmnuenko, A. U., Muxmun, E. b., [latpukees, 0. b.; Peakoszemensupie MeTamisl; Metamtyprus,
Mocksa; 1987 (2 7k3.)

4. ; [IpoOGnembl IPUMEHEHUS XJIOPHBIX METOJOB B METAJUIypPIruu PEeIKUX MeTauioB; Metamnyprus, MockBa;
1991 (5 7k3.)

5. ; Penkue u paccestHHbIC 3JeMEHTHI : XUMuUs U TexHosorus: B 3 kH.: Yuebnuk mist By30B. K. 1. ; MUCHUC,
Mocksa; 1996 (15 ax3.)

6. Koposun, C. C.; Penkue u paccestHHbIC 2IeMEHTHI : XUMUs ¥ TexHoJIoTHs: B 3 kH.: YueOHuk 17151 By30B. KH.
2. ; MUCHUC, Mockaa; 1999 (15 3k3.)

7. ; AnmaparypHoe oopMIIeHHE MPOU3BOICTBA PEIKUX METALIOB : Y4ebd. mocobue.; b. u., Mocksa; 1981 (1
9K3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAIIHOHHO-CIIPABOYHbIE CHCTEMbI



HepessinkuH B. A., Yepnsbimos B. b. JIabopaTtopHblii mpakTUKyM 10 Kypcy "MeTtamutyprust pekux MeTauioB",
https://study.urfu.ru/Aid/ViewMeta/1387

Marepuansl 1 aui ¢ OB3

Bece kontent OBC mpencraBieH B Bujae (ailioB crenuanbHOro Qopmara i BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJE, IPUTOAHOM ISl IPOUTEHUS C UCIIOJIB30BaHUEM YKPAaHHOM JTYTIbI

Y HaCTPOUKOM KOHTPACTHOCTHU.

Ba3bl JaHHbIX, ]/IH(l)OpMalII/IOHHO-CleaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Metannyprusi peiKHX MeTa/lIOB

Caenennst 00 OCHAIICHHOCTH JHCHUIVINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
o0opyroBaHHeM H IPOrPAaMMHBIM O0ecre4YeHneM

Tabmua 3.1

Ne Buapl 3ansaTmii
n/n

OcCHaIEHHOCTDh CNEeNHAJTbHBIX
noMelleHuii ¥ moMeleHuii 1
CaMOCTOATEIbHOI padoThI

IlepeyeHb JIMLEH3UOHHOTO
NMPOrpaMMHOro o0ecrnevyeHust

1 Jlexnu

Mebens ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jlocka aynuropHas

[Tonkntouenue k cetn UaTepHeT

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

2 [TpakTHyeckue 3aHATHS

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZICHTOB

Pabouee mecto npenonasarens
Jlocka aynuropHas

IToaxmrouenue k cern HTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

3 Tekymuii KOHTPOJIb U
MIPOMEXYTOYHAS
aTTecTanus

Mebenp aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJTMYECTBOM
CTYJICHTOB

Pabouee mecto mpenogaBaTens

[Tonkntouenue k cetn MHTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




CamocTosiTenpHast
paboTa CTyICHTOB

[Tepudepuiinoe ycTpoiicTBO

[Topkmrouenue k cetu MHTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES
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