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1. HEJIX OCBOEHUA

1.1

HayuuThs noHMMaTh U aHAAM3UPOBATh OCHOBHBIE TEXHOJIOIMUECKHE IIPOLIECCH IPOU3BOICTBA TYrOIUIAaBKUX U PACCESIHHBIX
PEeIKUX METAJJIOB Ha OCHOBE aHANN3a (PU3UKO-XUMUYECKHX MTPEBpAIlleHn ], IPOTEKAIOMUX B METAJLTyPTUYECKUX
arperaTax, ¢ y4eToM KOMIUIEKCHOCTU M3BJI€YEHHs] KOMIIOHEHTOB CBIPbsl M OXPaHbl OKPYKaIOLIEeN cpelibl, 1 000CHOBBIBATh
TEXHOJIOTHYECKHE CXEMBI ITepepabOTKH CHIPHS.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Brnox OIT: b1.B.IB.05

2.1 TpeGoBanus K l'[peI[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 |[Merannyprus altOMUHUS U MarHus

2.1.2  |IIpou3BOACTBO CTalld B KOHBEPTEPAX

2.1.3  |IIpomueccsl GOPMOBAHHS U CTIEKAHUS METAJUTMIECKUX TIOPOIIKOB

2.1.4 | PecypcocOepexenre u DKOJIOTHS COBPEMEHHBIX TPOIIECCOB 00PaOOTKH METAJUIOB JIaBIICHIEM

2.1.5 | PeuukiauHr mMeTamios

2.1.6 | Teopus TepMHUIecKOil 00PaOOTKM METAIIIOB M OCHOBBI IKCIIEPUMEHTA

2.1.7 | TexHomOTMs TUTEHHOTO MTPOU3BOJICTBA

2.1.8 | IetheKThl KpHCTAIUTHIECKOM PEIETKH U MEXaHUIECKUE CBOWCTRA CIIABOB

2.1.9 | VmxeHepHbIE pacyeThl B METALTYpPTrUU

2.1.10 |Merons! ucciiefOBaHUs CBOWCTB METAJIOB U CIIJIABOB

2.1.11 | Opranuzaiys 1 MaTeMaTHYECKOE IJIAHUPOBAHHUE YKCIIEPUMEHTA

2.1.12 | Opranuueckas XUMHS B METAJLTYpPTHH

2.1.13 | OcHOBBI MUPO- U THUAPOMETAIUTYPTUUECKOTO MPOU3BOJICTBA

2.1.14 | OcHOBBI TEOPHH JIUTEHHBIX MPOLIECCOB

2.1.15 |IloTtpeburenbckue CBOWCTBAa METAILTYPIUUECKOM ITPOIYKIIUN

2.1.16 |IIporeccs! MOIy4CHUS METAIIMIECKUX ITOPOIIKOB

2.1.17 | CsIpbeBas u S5HepreTHYecKas 0€30IacHOCTh PEANPUATHH

2.1.18 | Teopust 06pabOTKH METAIIOB JaBICHHEM U (GU3UIECKHE OCHOBBI INTACTHIECKOH Nedopmanun

2.1.19 | TepmoauHamMuKa M KHHETHKA METAJLUTyPrUYECKUX MPOIIECCOB

2.1.20 |TexHOIOTHYECKHE H3MEPEHUS U IPHOOPEI

2.1.21 | TexHoIOTHYECKHE MTPOIECCHI TUTACTHIECKOI 00pabOTKM METaIOB H CILIABOB

2.1.22 |ARTCAD

2.1.23 | Oboramenue pya

2.1.24 | O6opynoBaHHe I MTPOLIECCOB MOPOIIKOBON METaUTypTUU

2.1.25 | O6opynoBaHHE U TEXHOJIOTHUH CTAJICTIABUIBHBIX 1IEXOB

2.1.26 | OCHOBBI MHHEPATIOTHUH U TIETpOrpaduu

2.1.27 |llpuknagnas kpuctamaorpadus

2.1.28 |IIpoekTrpoBaHUE TEXHOJIOTHH U3TOTOBJICHUS OTIMBOK

2.1.29 | Teopust UHAYCTPUANBHBIX MPOLECCOB AePOPMAITMOHHONH 00pabOTKM METANJIOB U CIUIABOB
2.2 JucuuminHbl (MOIY/IM) M NPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM JHCUMIIIUHBI (MOY/Is1) HEOOX0AMMO KaK

npeauiecTBYyOLIee:

2.2.1 |3aKOHOMEPHOCTH M MEXaHU3MBI (POPMHUPOBAHUS MAaTEPUATIOB B A IUTUBHBIX TEXHOIOTHIX

2.2.2 |3aKOHOMEPHOCTH, MEXaHH3MBI M JUATHOCTHKA IIPOIIECCOB CAMOPACIIPOCTPAHSIONIETOCS BEICOKOTEMIIEPATYPHOTO CHHTE3a

2.2.3 | HudopmMannoHHBIE TEXHOJIOTHH YIPABICHUS METALTYPTHUECKUMH IEIaMU

2.2.4 |KoHcTpyHpoBaHHE JIUTEHHONW OCHACTKH, pa3iel 2

2.2.5 |Jloructruka BTOPUYHBIX PECYPCOB

2.2.6 | MeramtoBeaeHue, 4acTh 2

2.2.7 | Meramryprus 6J1aropoIHbIX METaIOB

2.2.8 | Meramtyprust peiKo3eMeIbHbIX U PaJIMOAKTUBHBIX METAJNIOB

2.2.9 |Merponorus, cTaHIapTU3alys U METObI KOHTPOJIS U aHAJIN3a BELECTB

2.2.10 | MogenbHO€E MPOU3BOICTBO

2.2.11 | OrHeynopsl METAJLITyprU4€CKOT0 IPOU3BOICTBA

2.2.12 | OCHOBBI IPOMBIIJICHHOTO J13aiiHa U FOBEITUPHOTO Jieia

2.2.13 | IlopucTsle mOpoLIKoBbIe MaTepHuaibl. [lopoukoBbie MaTepHaibl s y310B TpeHus. IlopomikoBeie anmMazoconepxKaiiie

MaTcpHaJibl.




2.2.14 |IIpom3BoAcTBeHHAs MpaKTHKa

2.2.15 |IIpom3BoAcTBeHHAs MpaKTHKA

2.2.16 |IIpousBoacTBeHHAs IpaKTHKa

2.2.17 |llpousBoacTBEHHAs IpaKTHKa

2.2.18 |IlpousBoacTBeHHAs IpaKTHKa

2.2.19 |IlpousBoacTBEHHAs IpaKTHKa

2.2.20 |IlpousBoacTBeHHAs IpaKTHKa

2.2.21 |IIpou3BOACTBO OTIMBOK U3 CTAIU U YyTyHa

2.2.22 | IIpou3BOACTBO TSDKENBIX LIBETHBIX METAIIOB

2.2.23 | TIpousBoacTBO (heppOCILIaBOB

2.2.24 | PaznuBKa CTaJM ¥ CIICURJIEKTPOMETAILTYPrHus

2.2.25 | TexHonorudeckue JHHUH ¥ KoMIuiekcbl OM /[

2.2.26 | ®duznKo-MeXaHUYECKHE CBOMCTBA METAJIJIOB

2.2.27 | XuMus OKpyKaromien cpesl

2.2.28 |LudpoBoe MmoaenupoBaHue nporeccoB u uHCTpyMmenta OM/J]

2.2.29 | 3amuTHBIE MOKPHITUS HA METAIONPOAYKIIAN

2.2.30 |HubopmanuoHHbIe TEXHOJIOTHH B Ae(hOPMAIIOHHON 00pabOTKe METAIIOB

2.2.31 |KommiekcHOE HCIOIB30BaHHE ChIPhSI M TEXHOT€HHBIX MaTepUaioB

2.2.32 | KOHCTPYKIIMOHHBIE TIOPOIIKOBBIE MaTEPHAIBI OOIIEMAITHHOCTPOUTENHFHOTO U CHIEIMAIIEHOTO Ha3HAYSHHUS

2.2.33 |MatepuanoBeneHue 1 TepMo0oOpaboTKa METAJUIOB U CINIABOB

2.2.34 | MarepuanoBeJieHUE HEMETAIIMUECKIX MAaTEPUAIIOB

2.2.35 |MeTtonsl HcCIeROBAHNUS TEXHOIOTHIECKUX TIPOIIECCOB U 000PYIOBaHHS

2.2.36 MCTOI[LI OLCHKH Ka4CCTBA U UCCIICAOBAHUSA MCTAJUTYPTHICCKUX CBOMCTB TEXHOICHHOT'O CBhIPb U BTOPHUYHBIX PECYPCOB

2.2.37 |MonenupoBaHHe IIPOLECCOB U 00BEKTOB B METAILTYPTHH

2.2.38 | Hawmyd4iine 10CTYIHbBIE TEXHOJIOTHH B METAJLTypTrUu

2.2.39 | O6opynoBaHHe JUTEHHBIX IIEXOB

2.2.40 | OcHOBBI aAUTHUBHBIX TEXHOJIOIHUHA

2.2.41 | OCHOBBI IPOIECCOB CAMOPACIIPOCTPAHSIOIIETOCS BRICOKOTEMIICPATYPHOTO CHHTE3a

2.2.42 | Oxpana Tpy/ia U NpOMBbILIUICHHAs 6€30MaCHOCTh

2.2.43 |IIpoeKTHpOBaHUE HOBBIX ¥ PEKOHCTPYKIIHS ICHCTBYIOLINX JTUTCHHBIX IEXOB

2.2.44 | IIpou3BOACTBO OJIATOPOIHBIX METAJIIOB

2.2.45 |IIpou3BOACTBO JIETKUX METAIJIOB

2.2.46 |IIpou3BOACTBO OTIMBOK M3 CIIABOB IIBETHBIX METAJIIOB

2.2.47 |IIpou3BOACTBO PEIKUX METAIIOB

2.2.48 |IIpon3BOACTBO CIUTKOB U3 CILJIABOB IIBETHBIX METAJIOB

2.2.49 | CoBpeMeHHBIE METOABI UCCIIEA0BAaHNS METANINUECKUX MaTEPUAIOB

2.2.50 | CoBpemMeHHBIE POIIECCH] B METAJUTYPTUU U MATEPHATIOBEIEHUH U METO/IbI UX UCCIIEIOBAHMS

2.2.51 |CuemnuanbHbIE CIIOCOOEI JTUTHS

2.2.52 | Teopus MeTaJTyprU4e€CKHUX MPOIIECCOB

2.2.53 | TepmonnHaMHYECKHE PACUCThl M aHATN3 (Pa30BbIX TUArpaMM MHOTOKOMITOHEHTHBIX CHCTEM

2.2.54 | TexHOIOTHH 3aIIUTHI 00OPYIOBAHUS W METAJUIONIPOIYKIIMU OT KOPPO3UU

2.2.55 | TexHOMOTHYECKUE TIPOIIECCH TNIACTUIECKON 00pabOTKN METAIIJIOB U CIIABOB

2.2.56 | TexHONOTUsI KOMIIO3UIIMOHHBIX MaTEPHUasIOB

2.2.57 | Okonorus METALTypru4ecKoro Mponu3BOACTBa

2.2.58 | ABToMaru3zanus MauuH u arperatos OMJ]

2.2.59 |/lmarHocTuKa U SKCHEPTU3a KOPPOIHOHHBIX Pa3pYLICHHH METaJIOB

2.2.60 | JIuzaiid TMTOro M3AEIUs

2.2.61 |VIHHOBaLMOHHBIEC TEXHOJIOTUH U 000pyIOBaHUE (HEPPOCIIABHOTO IPOU3BOACTBA

2.2.62 |KomnbroTepHOE IPOSKTUPOBAHUE U HHKUHUPUHT

2.2.63 |MatepuanoBeadecKiue OCHOBBI IPOM3BOACTBA TBEPBIX CIIIIABOB

2.2.64 |Meroasl aTTecTalMy HAHOCTPYKTYPUPOBAHHBIX IIOBEPXHOCTEH

2.2.65 |MopnenupoBaHue TEXHOJIOTHYECKUX IIPOLIECCOB

2.2.66 |MouuTtopuHT pabOTH METALTYPTUIECKOTO MPEAPUITHSL




2.2.67 |OcHOBBI TEOPHHU CBApKH M MAWKU JTUTHIX U3IEIHI

2.2.68 |OcoOEHHOCTH MOTy4eHHsI BBICOKOTOUHBIX OTJIMBOK

2.2.69 |OtnuBKH [UI METAJUTYpIHIECKO M TOPHOLOOBIBAOMIEH OTpacieit

2.2.70 |IlopomkoBble MaTepuasl A/ IEKTPOTEXHUUECKON IPOMBIIIUIEHHOCTH. TyromiaBkye NOpOLIKOBbIE MaTEPHAIIbL

2.2.71 |llpuknagHas TepMOJMHAMUKA U KUHETUKA METALIIypPIrHUECKUX IIPOLECCOB

2.2.72 | IIpou3BOACTBO MPSIMOBOCCTAHOBICHHOIO XKEJe3a

2.2.73 | TIpoMbINUTEHHAS YKOJIOTHS U TEXHOJIOTUH JIeKapOOHM3AINN

2.2.74 |Pa3nuBKa CTalIM U CHELRIEKTPOMETAIUTYPrusi

2.2.75 | Pecypco- u 3HeprocoOeperarme TeXHOJIOT U TIPOU3BOJICTBA OJIarOPOTHBIX METAIIOB

2.2.76 Pecypco- n 3Heproc6eperaloume TEXHOJIOTMH MMPOU3BOACTBA M€, HUKCIIA U COITYTCTBYIOIINX 3JICMCHTOB

2.2.77 |Pecypco- u 3HEprocoeperaroime TeXHOJIOT U TPOU3BOJICTBA TYTOIUIABKHX U PACCESHHBIX PEIKHX METAIIOB

2.2.78 | CBC-TexHOJO0r1H MMOJIy4eHHs] HEOPTaHMYECKUX MaTepPHaioB

2.2.79 | CoBpeMeHHbIC IPOU3BOICTBEHHBIC TEXHOJIOTUN

2.2.80 | TeruosHepreTuKa 1 BTOPUYHBIE SHEPTOPECYPCHI

2.2.81 | TexHONMOTHSI UHAYCTPUAIBHBIX MPOLECCOB APOPMATUOHHON 00pabOTKM METAJIOB U CIUIABOB

2.2.82 |LudpoBoe mogenupoBaHue mporeccos u uHCTpyMmenTa OM/J]

2.2.83 | Dxoau3aiH U 3eJIEHbIE TEXHOIOTHH

2.2.84 | DKonmorus IUTEHHOTO MPOU3BOJICTBA

2.2.85 | ABromaruzanus IpoLeccoB SKCTPAKIUH

2.2.86 | AnnuTHBHBIE TEXHOJIOTHH B INTEHHOM IPOU3BOICTBE

2.2.87 |Addunax 6raropomHBIX METAILIOB

2.2.88 |JledexTsl B OTIMBKAX, CIIOCOOH! BEISABICHHS M YCTPAHEHUS

2.2.89 |UmxeHepus OMOMOBEpXHOCTEH

2.2.90 |VHHOBaIIMOHHOE MPOU3BOJICTBO BHICOKOJIETHPOBAHHON CTAJIM U CILUIaBOB

2.2.91 |KoHncTpyupoBaHue U MOJECTUPOBAHNE METAIUINYECKUX MAaTEPUAIIOB

2.2.92 | Marepuaiibl Ha OCHOBE yriepo/ia

2.2.93 | MeramioBeaeHue, 4acTh 3

2.2.94 | Meramryprudeckiue MeTOo bl epepaboTKH MPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB

2.2.95 | Meroabl U HHCTPYMEHTHI OEPEKIMBOTO MPOU3BOJICTBA

2.2.96 | MozaenupoBaHHUE JIUTEHHBIX MTPOLIECCOB

2.2.97 | OOGecneuenue eANHCTBA U3MEPEHUN TPUOOTOTHUECKUX M MEXaHUUECKUX CBOHCTB

2.2.98 | OGopynoBaHHE U TEXHOJIOTHHU CTIEUATIBHON IEKTPOMETALTYPrHH

2.2.99 | OO6pamieHue co nUTakaMy U IIaMaMu

2.2.100 |IImaHupoBaHUE HKCIIEPUMEHTA

2.2.101 |Pa3paboTka u peann3anus NpeaIPUHAMATEIbCKUAX IIPOCKTOB

2.2.102 | Pecypco- u sHeprocoeperaromnye TEXHOIOTHHU MPOU3BOJICTBA ATFOMUHUS U MarHus

2.2.103 | Pecypco- u aHeprocoeperaronue TEXHOJIOTHH TPOU3BOJICTBA PEKO3EMENBHBIX U PaJHOAKTHBHBIX METAIIOB

2.2.104 | Pecypco- u aHeprocOeperaroniue TeXHOJIOTHH TPOU3BOJICTBA CBUHIIA, IIMHKA M COMYTCTBYIOIINX 3JIEMEHTOB

2.2.105 | CoBMeleHHBIC TIPOIIECCHI Ie(OPMAMOHHO-TEPMUUYECKON 00paboTKH

2.2.106 | CoBpeMeHHbIE METOIbI METAJUTYPTHMH U MAIMHOCTPOSHHUS

2.2.107 | CoBpeMeHHBIE TEXHOIOTHUCCKAE PEIICHHs B IehOPMAIIIOHHON 00pabOTKe METAIUIOB U CIUTABOB

2.2.108 | TepmoguHaMHUYECKHE PACYETHl MHOTOKOMIIOHEHTHBIX IHArPaMM COCTOSIHHSI

2.2.109 | TexHOT€HHOE CHIpbE 1 BTOPUYHBIC PECYPCHI

2.2.110 | TexHOJIOrMYECKHE OCHOBEI AIOAATUBHOTO IIPOU3BOACTBA U creruanabHON QJICKTPOMETAJUTYPTHA

2.2.111 | TexHonorus MPOU3BOJCTBA TBEPABIX CIIIIABOB

2.2.112 | Dxonmornyeckas 3KCrepTH3a

2.2.113 | Hayuno-uccnenoBarenbckas paboTa

2.2.114 | HayuHo-uccnenoBarenbckas paboTa

2.2.115 |HayuHo-uccnenoBarenbsckas paboTa

2.2.116 |HayuHo-uccnenoBarensckas paboTa

2.2.117 |HayuHo-mccneqoBaTenbckast pabora

2.2.118 | HayuHo-uccnenoBarensckast paboTa

2.2.119 | HayuHo-uccnenoBarensckas paboTa




2.2.120 |IToaroToBka K mMpoLEAype 3alIUThI U 3aIIMTa BBITYCKHOW KBaTH(PUKALMOHHON pabOTHI

2.2.121 |IloaroToBka K MpOoLEAype 3alIUThI U 3aIIUTa BBITYCKHOW KBaTH(PUKALMOHHONW paOOTHI

2.2.122 |TloaroroBka K MPOIEAYPE 3aLIUTHI M 3aIINUTA BRITYCKHON KBaTH()UKAIMOHHON PaboTHI

2.2.123 |IloaroroBka K MpOIEAYPE 3aLIUTHI M 3aIINUTA BHITYCKHON KBaTH()UKAIMOHHON PaboTHI

2.2.124 |TloaroroBka K MPOIEAYPE 3ALIUTHI M 3aIINTA BHITYCKHON KBATH()UKAIIMOHHOHN paboTHI

2.2.125 |IloaroroBka K MpOIEAYPE 3aLIUTHI M 3aIINTA BHITYCKHON KBATH()UKAIMOHHON PaboTHI

2.2.126 |IloaroroBka K MpOIEAYPE 3aLIUTHI M 3aIINTA BHITYCKHON KBaJIH()UKAIIMOHHON PaboTHI

2.2.127 | KoMmiekcHOE NCIOJIB30BAHUE CBhIPpbs U OTXOJ0B TJTUHO3EMHOM IPOMBIIIJICHHOCTHU

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

ITK-4: CnocobeH ocymiecTBJISTh U KOPPEKTHPOBATH TeXHOJIOTHYECKHe MPOIecChl B METAJLTYPIrHH U MAaTepHAaI000pa6oTKe

3HaTb:

ITK-4-31 Tumsr 060pya0BaHNS OCHOBHBIX METAJLTypPTHYECKUX IIPOIIECCOB B 00JIACTH METAJLTYPTUH TYTOIUTABKUX M PACCESTHHBIX
PEIKUX METAILIOB

ITIK-3: CnocoOen pazpadaTbiBaTh NPEJI0KEHUS 110 BHEAPEHHIO B IIPOU3BOACTBO HOBOM TEXHHUKH M TEXHOJIOTHil

3HaTh:

TIK-3-31 ®usnko-MaTeMaTHUECKHH anmapar AJs pelieHns 3aa4, BOSHUKAIOIIUX B X0/Ie MPO(ECCHOHATBHOMN NeITETbHOCTH

IIK-1: Cioco6eH BHIOMPATH METOBI HCCI€I0BAHUS, IVIAHMPOBATH U MPOBOINTH HEOOX0AUMbIE IKCIIEPHUMEHTHI,
HHTEPNPETHPOBATH Pe3YJIbTATHI M 1€J1aTh BHIBOAbI B 00J1aCTH MPOLECCOB TEXHOJOTHH MaTepHAJIOB

3HaTh:

[IK-1-31 Meroasl MOACINPOBAHUA (I)I/IBI/ILIGCKI/IX, XUMHUYCCKUX U TEXHOJOTMYCCKUX ITPOLECCOB

ITK-4: Cnioco0eH ocylecTBJIATh M KOPPEKTHPOBATH TEXHOJOTHYeCKHe NIPoLecchl B MeTaJUIYPIruu U MaTepuanoodpadoTke

YMmerb:

[IK-4-V1 BeiOupaTh 1 pacCUNTHIBATh TEXHOJIOTMYECKHUE CXEMBI ITepepadOTKU KOHKPETHOTO CBHIPhS C YUETOM €r0 KOMILUIEKCHOT'O
UCIIONB30BaHUs, SKOJOTHYECKHX TPEOOBAHUH M SKOHOMHYECKOH 11e1ec000pa3HOCTH

IIK-3: Cnioco6eH pa3padaTbIBaTh MPEII0KeHHS 10 BHEAPEHHIO B MPOU3BOACTBO HOBOIl TEXHHKH H TEXHOJIOTHI

Ymerb:

TTIK-3-Y1 Hcnonk30Bath GU3NKO-MaTEMaTHUESCKHI amlmapar JJIs pelieHus 3a/1a4, BO3HUKAOINX B X0JIe MPOPeCCHOHANBHOM
JIeSITENIbHOCTH

IK-1: CniocoGeH BbIOMPATh MeTObI HCCIe10BAHUS, IIAHMPOBATH U MPOBOAMTH HEO0OX0AUMbIE IKCIIEPUMEHTHI,
HHTEPIPETHPOBATH Pe3YJIbTATHI M 1€J1aTh BHIBOAbI B 00J12CTH MPOLECCOB TEXHOJOTHH MAaTepHAJIOB

YMmerb:

[IK-1-¥Y1 Hcnonap30BaTh COOTBETCTBYIONIIE METOABI MOAETUPOBAHMUS (PU3HUECKUX, XUMUYECKHX U TEXHOIOTHUECKUX IPOIECCOB

ITK-4: CnocobeH ocyiecTBJISTh U KOPPEKTHPOBATH TEXHOJIOTHYECKH e MPOLecChl B METAJLIYPIrHH U MAaTepHAaI000paGoTKe

Baanernb:

IMK-4-B1 Metonamu aHaJin3a ¥ BEIOOpa TEXHOJOTHUYECKHX MPOIECCOB B METAJUTYPTHH PEIKUX METAIOB C YYETOM SKOJIOTHUECKON
0e30macHOCTH, KOMIUIEKCHOCTH B TIepepabOTKe CHIPhS U SKOHOMUYECKOH eTIecO00pa3HOCTH

ITIK-3: Cnocoben pazpadaTbiBaTh NPeJI0KEHUS 110 BHEAPEHUIO B IIPOU3BOACTBO HOBOM TEXHUKH M TEXHOJIOTHil

Baagern:

IIK-3-B1 HaBbikamu ucnionb30BaHus PU3UKO-MATEMATUYECKOTO annapaTa IJisl pelieHus 3a7a4, BOZHUKAIOIUX B X0/1e
PO eCCHOHATEHON ACATSITLHOCTH

IIK-1: Cnioco6eH BHIOMPATH METOBI HCCI€0BAHUS, IVIAHMPOBATH U MPOBOIUTH HEOOXOAUMBbIE IKCIIEPUMEHTHI,
HHTEPNPETHPOBATH Pe3YJIbTATHI M 1€J1aTh BHIBOAbI B 00J1aCTH MPOLECCOB TEXHOJOTHH MaTepHAJIOB

Baaaernb:

ITK-1-B1 HaBpikamu BEIOMpATh ¥ MPUMEHATH COOTBETCTBYIOIIUE METOIBI MOJCTHPOBAHUS (DPU3UUCCKHUX, XUMUICCKIX H
TEXHOJIOTHYECKUX IIPOIECCOB

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemectrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeinoJn
3aHATHS TeM /BU 3aHATHSA/ / Kype HHAUKATOPbI M 1. sieMble
KOMIeTeHIUI pecypcsl padoTsI

Paznen 1. Beegenne.
Meraniayprus BoJib(ppama




1.1 Knaccudukarms 8 TIK-1-31 TIK-3- JI1.1 KM1
TYrOIUIaBKUX METAJUIOB. 31 [IK-4-31 JI1.2J12.1
OCHOBHBIE CBOWCTBA 2.4
BoJIb(paMa u obIacTu 313233
MIpUMEHEHUs. MuHepasl U
MECTOPOKACHHS BOIb(pama.
Crioco0BI BCKPBITHS
BOJIb(paMcoaepxKaIIero
ceIpbsl. [Tomyuenue
BOJIb()PAMOBOI KHCIIOTHI U
napaBoJsib(pamMaTa aMMOHUSL.
TexHosorys nosry4yeHus
MOPOILIKa BOJIb(pama.
[TonyueHre KOMIaKTHOTO
Bomnb(pama. [Tomydenue
KPYIMHOTa0apUTHBIX CIUTKOB
BoJb(paMa. AnmapaTypHOE
odopmiierne
nporeccos /JIek/
1.2 Pacuer parpionanbHOTrO 6 TIK-1-Y1 TIK-1 JI1.1 P1
cocTraBa BOJIb()PaMUTOBOTO U -B1 IIK-3-V1 JI1.2J12.1
IIEEIIUTOBOIO KOHIIEHTPATA. I1K-3-B1 I1K-4 J12.2
Pacuer nonHoro u -V1T1IK-4-B1 J12.4J13.2
OTepaMOHHOT0 OajaHca JI3.3
TEXHOJIOTHYECKHUX CXEM 213455
nepepadoTKH
BOJI()PAMUTOBOTO U
IICETTUTOBOTO
KoHIeHTpaTa. /IIp/
1.3 [Tonyuenue Tpuokcuga 8 [IK-1-Y1 IIK-1 J1.1 P6
Bonb(ppama. /J1ab/ -B1 TIK-3-Y1 | JI1.2J12.2J13.
[IK-3-B1 1
34 35
1.4 Jomamnee 3aganne 1 /Cp/ 12 MK-1-Y1 IIK-1 J2.2J11.1 P10
-B1 TIK-3-Y1 | JI1.2J13.1J13.
[IK-3-B1 IIK-4 2J13.3
-Y1 [IK-4-B1 34 35
Pazgen 2. Merajayprus
MOJIHO/IeHA
2.1 OCHOBHBIE CBOWCTBA 6 TIK-1-31 TIK-3- JI.1 KM1
MOS0 IcHa 1 001acTH 31 [IK-4-31 JI1.2J12.1
npuMeHeHus. MuHepais J2.3
MonuOIeHa 1 2102254

MecTopoxaeHus. CriocoObl
nepepadoTKu
MOJINOIEHUTOBBIX
KOHILICHTPATOB.
IepepaboTka
MOJTUOICHUTOBBIX OTapKOB.
Brigenenune monubaeHa us
aMMHa4YHBIX PACTBOPOB.
[MonmydeHre MOIHOIEHOBOTO
AHTUIPU/IA.

AnmnapatypHoe oopMIIeHHE
nporieccoB. [Ipon3BoaCTBO
MOJHOICHOBOTO IOPOIIIKA 1
KOMITAKTHEIX U3JCIINA.

/JTex/




2.2 Pacuer panuonansHoro 6 TIK-1-Y1 IIK-1 JI1.2J12.3 P2
cocTaBa MOJIUOIEHUTOBOTO -B1 IIK-3-V1 JI2.4J13.3
KOHIIEHTpaTa. [IK-3-B1 IIK-4 0194 35
Pacuer nonnoro u -Y1I1IK-4-B1
MOOIEePaLMOHHOro OanaHca
TEXHOJIOTHYECKAX CXEM
nepepadoTKH MOIHOIEHOBOTO
CBIPBSI C YUE€TOM €Tro
KOMIUIEKCHOTO
WCTIONB30BaHUS (M3BJICUCHIC
penus). /Tp/
2.3 MonenupoBaHue mporecca 8 [IK-1-Y1 IIK-1 2.2 P7
00HTra MOJIHOICHUTOBOTO -B1 JI1.2J12.3
KOHIIEHTpaTa B IeYH JI12.4J13.1
Kursiiero cios. /J1a6/ 24 35
2.4 Jomanraee 3aganne 2 /Cp/ 12 IIK-1-V1 IIK-1 J1.1 P11
-B1 IIK-3-Y1 JI1.2J12.1
[1K-3-B1 [1K-4 J12.3713.2
-V1 J3.3
235435
Pa3gen 3. Merajaayprus
TaHTAJIa U HUOOUS
3.1 OcCHOBHBIE CBOWCTBA TaHTaJa 6 ITK-1-31 TIK-3- JI1.2J12.1 KM1
¥ HUOOUS, 00J1acTH 31 I1K-4-31 JI2.3
npuMeHeHus. MuHepaabHOe 213253 54
CBIPbE U MECTOPOXKIICHUS
TaHTajla U HUOOUSI.
[epepaboTka TaHTATUT-
KOJIyMOHMTOBBIX
KOHIICHTPATOB Pa3IOKEHHEM
IJIAaBUKOBOW KHUCIIOTOIA.
BckpbiTHE n011apUTOBBIX
KOHIICHTPATOB
XJIOPUPOBAHHEM.
IMepepaboTka IPOIYKTOB
BCKPBITHUS KOHLICHTPATOB.
Pa3nenenue tanTana u
HUOOWSI M OYHCTKA OT
npumeceil. TexHomorus
MOJTYYCHHS METAIUTHICCKIX
TaHTana u Huoowms. /Jlek/
32 Pacuer panuonansHOrO 8 TIK-1-¥Y1 IIK-1 JI1.1 P3
COCTaBa TaHTAJIUT- -B1 IIK-3-V1 JI1.2712.4
KOJIYMOHUTOBOTO U I1K-3-B1 [1K-4 JI3.2J13.3
JIONApPUTOBOIO -Y1 IIK-4-B1 21 54 55
koHIeHrpata. /IIp/
33 AOMHHOTEpMUYECKOE 8 [K-4-V1 IIK-4 | JI1.1J12.4J13. P8
MOJTy4eHHe -B1 1
dbepponnobdus. /J1ab/ 21235435
34 Jomamnruee 3ananne 3 /Cp/ 12 MK-3-Y1 IIK-3 J1.1 P12
-B1 [1K-4-V1 JI1.2J12.1
I1K-4-B1 J12.4J13.3
313435

Pa3gen 4. Meraaayprus
THTAHA, NUPKOHUS H
raHus




4.1

OcCHOBHBIE CBOIICTBa 1
001acTH IPUMEHEHUS TUTAHA
1 IUPKOHUS.
XapakTepucTHKa PYIHOIO
ceIpbsi. BocctanoBuTenbHas
ILIaBKa WIBMEHUTOBOIO
KOHIIEHTpaTa. XJI0pUpOBaHUE
TUTAHOBBIX IIITAKOB,
KOH/IEHCALlUs XJIOPUIOB.
ArnmapaTtypHOe 0hopMIICHHUE
nporeccoB.O4ncTKa
TEXHUYECKOTO TeTPaxJIOpUaa
tutaHa. CrocoObl BCKPBITHS
IIMPKOHOBBIX KOHIICHTPATOB.
BapuaHnTs! pazgeneHus
LUPKOHUS U raHUSL.
MaruuerepMuieckoe
BOCCTAHOBJICHHE
TeTpaxjopuja TuTaHa u
LUPKOHMUSL.
DNEKTPOIUTHIECKHUH CITOCOO
HOTY4YEHHUS] METAJINIECKOTO
umpkonus. Moaumnoe
paduHEpOBaHKE THTAHA
nupkonus. Ilomydenue
KOMIIaKTHOTO MeTaja. /Jlek/

[K-1-31 IIK-3-
31 IIK-4-31

J1.1
JI1.2J12.1
510520354

KM1

4.2

Pacuer parpionanbHOTrO
COCTaBa MIIbMEHUTOBOTO
KOHIIEHTpaTa.

Pacuer panronansHoro
cOCTaBa IUPKOHOBOTO
KOHIIEHTpaTa.

Mp/

[K-3-¥1 IIK-3
-B1 IIK-4-V1
I1K-4-B1

JI1.1J11.2

J12.4]12.3

JI3.2]13.3
34 35

P4

43

Br16op u o6ocHOBaHUE
BapHaHTa CXEMBI
nepepaboTKU KOHIIEHTPATOB
WM IPOMITPOIYKTa TUTAHA B
3aBUCHMOCTH OT
XUMHYECKOTO H
MHHEPAIIOTHYECKOTO COCTaBa
Y 3aJJaHHOTO KOHEYHOT'O
npoaykra . /Cp/

10

[1K-4-V1 I1K-4
-B1 IIK-3-V1
IIK-3-Bl1

J1.1
JI1.2J12.1
2.4
JI3.2]13.3
0154 55

P14

Pazgen 5. Merajyprus
paccestHHBIX MeTALI0B




5.1

Knaccudukanus u
XapaKTepHCTHKA PACCETHHBIX
MeTauioB. [Tpumepsl
MOMYTHOTO W3BICYCHHS
paccesHHBIX METAJIOB B
nporiecce rnepepaboTKH
CBIPBSl I OTXOJIOB IIBETHBIX
METaJIIOB.

IToBenenue penus npu
nepepadoTKe METHO-
MOJHOICHOBBIX
KOHIIEHTpaTOB. OCHOBHBIE
CBOMCTBA repMaHHs U €ro
coenuHeHnH. ObmacTn
npuMeHeHus. M3pneueHue
repMaHMs U3 Pa3IUYHBIX
BUIOB CBIPBs. CIIocOOBI
OYHCTKHU Fe€PMaHUA OT
MIpUMECEN.

CoiicTBa 1 001acTu
TIPUMEHEHUS TaJITHA.
Iomyyenue raniueBoro
KOHILIEHTpaTa MpH
TIPON3BOJICTBE AMIOMHIHUSL.
ITomydeHne METAIIINUECKOTO
TaJUTMS ¥ CIIOCOOBI €ro
papUHUPOBAHHMS.

/JTex/

[K-1-31 IIK-3-
31 IIK-4-31

J1.1
JI1.2J12.1
510520354

KM1

5.2

Be160op cxem norydeHus
paccesiHHBIX METAJUIOB B
3aBHCHMOCTHU OT HCTOUYHUKOB
CBIPbS, XUMHUYECKOTO COCTaBa
CBIPbSl I TPEOOBAHUAM K
KOHEYHOMY IIPOJYKTY.

Mp/

IK-1-V1 IIK-1
-B1 IIK-3-V1
IK-3-B1 I1K-4
-Y1 I1IK-4-B1

Jd1.1 P5
JI1.2J12.1
JI3.2]13.3
0154 55

53

MogenuposaHue mpoiecca
30HHOM IIJIaBKU
TTOJTYTIPOBOHUKOBBIX
PACCESIHHBIX PEIIKUX
MmetauioB Ha DBM. /J1a6/

10

IIK-1-V1 IIK-1
-B1

J1.1 P9
JI1.2J12.1J13.
1
54 55

54

Jomarruee 3ananue 4 /Cp/

MK-1-¥1 IIK-1
-B1 IIK-3-V1
[IK-3-B1 IIK-4
-Y11IK-4-B1

J1.1
JI1.2J12.1J13.
3
01323334

P13

5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHAS padoTa, TECT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon

KonTponsHoe
MEpONpUsTUE

ITpoBepsiemble
UH/IUKATOPbI
KOMIIETEHIIUN

BOHpOCLI JUJIA IOATOTOBKH




KM1

DK3aMeH

TIK-1-31;1TK-3-
31;T1K-4-31

1 7t KaKoTO CHIPhSI MPUMEHSIOT aBTOKJIABHO-COAOBBII CIIOCO0
nepepaboTKH KOHILEHTPATOB (TeMIlepaTypa npolecca, pacxo Cobl,
amnmaparypHoe opopmieHue)?

2 HazoBuTe IyTH COBEPILIEHCTBOBAHUS ABTOKJIABHO-COJOBOIO
BBIIIEIAYUBAHUSL.

3 Hasosure coctas I1I'C nocne xJ1opupoBaHusi JONapHUTOBOTO
KOHIICHTpATa.

4 W3 xaK¥X ammapaToB COCTOUT CHCTEMa KOHICHCAIIMU TEeTPAXIOPHUIA
TUTaHa?

5 171 9ero mpoBOSAT BOCCTAHOBUTEIBHYIO IUTABKY HIIBMEHUTOBOTO
KOHIICHTpaTa?

6 Ha3oBuTe nepeueHs 1 OCHOBHBIE XapaKTEPUCTUKH allapaToB JUIs
BOCCTaHOBUTENBHOH MJIaBKU UIBMEHUTOBOTO KOHLIEHTpATA.

7 KakoBBI (DM3UKO-XUMHYECKAE OCHOBBI TEXHOJIOTHH MTOTYICHUS
YHUCTOTO TPHOKCHIAa MOIHOICHA METOIOM BO3TOHKH MOJIMOIEHOBBIX
OrapkoB?

8 HazoBuTe (DM3UKO-XMMHYECKHAE OCHOBBI OKHCIUTENEHOTO 00KHTa
MOJIHOICHUTOBBIX KOHIIEHTPATOB.

9 KakoBa npakTuka o0xwra B neuu KC?

10 KakoBa xapakTepuCTHKa Orapka, IOoJIy4eHHOTO IIPH O0XKHUTe B EUN
KHUIIAIIEro c1os?

11 ObocHyiiTe cocTaB MUXTHI U MepepabOTKH BOIb(PPAMUTOBBIX
KOHLIEHTPATOB CHEKaHHeM ¢ coioi. Kakue ocHOBHBIE OKa3aTenu
nporecca?

12 KakoBbI (pU3NKO-XUMHUYECKHE OCHOBBI METAIIIOTEPMHUIECKOTO
MOJTy4€HHsI THTAHOBOM I'yOKH U3 TeTpaxJjiopuaa TutaHa?

13 Yo neXUT B OCHOBE BEIOOpa METaIa-BOCCTAHOBUTEIS ISl
METAUIOTEPMHUYECKOTO TIOTyIEeHHS PEIKNX METaUIOB?

14 ®U3UKO-XMMHUYECKHE OCHOBBI XJIOPHUPOBAHHS THTAHOBBIX IIIAKOB.
15 KakoBa posib yriepojia B poliecce XJIOpupoBaHusi?

16 ITpoBennTe CpaBHUTENBHBIN aHATIH3 CIIOCOOOB XJIOPHPOBAHHSI.

17 KakoBbl pU3HKO-XUMHUYECKHE OCHOBHI MEPEpaOdOTKH UPKOHA
criekaHueM ¢ GTOPCUIIMKATOM Kanus?

18 B kakux npoaykrax NpeuMylLIeCTBEHHO KOHLeHTpupyercst Ge npu
C)KHTaHUW KaMEHHBIX YIIIeH B OKHCIHTENbHON aTMocdepe?

19 Ipu xaxux ycnoBusx B npouecce rugponmsa GeCl4 nocturaercs
HauMeHblas pactBopuMocTh GeO2?

20 C moMOIIBI0 KaKOTo peareHTa repepadaTbIBaloT ePBHYHBIH
KOHLIEHTpAT repMaHus’?

21 Kakoii BoccTaHOBUTENb TPUMEHSIOT 115 onydeHust Ge uz GeO2
22 s npumeceit ¢ kakuM Kp npumennm mMeto; HoxXpalibCKOro st
TOJTY9IEeHIS MOHOKPHCTAIIA TepMaHUs?

23 Ot xakoif mpuMecu HeoOXoJuMa riryookast ourctka Ge

24 Ha3oBuTe OCHOBHbIE HCTOUHUKH MONTy4IEeHHs PACCESTHHBIX METAILIOB.
25 Kaxkue npoayKThl IepepadoTKH aTFOMUHIEBOTO CHIPhS CITY)KaT
OCHOBHBIM HCTOYHHKOM HOTyJIEHHS TaIIHsA?

26 Ha yem ocHOBaHO O0OramieHue rajulieM aJlOMUHATHBIX PAaCTBOPOB
CO/I0BO-M3BECTKOBOTO CII0C00a MPOM3BO/ICTBA IIIMHO3eMa?

27 YkaXuTe MPOMBIIUICHHBIH CIT0CO0 U3BJICUCHUS TAILIHS U3
000pOTHBIX pacTBOPOB Mporiecca baiiepa.

28 Ha yeM 0CHOBaHO pa3AeNbHOE OCAXKIEHHE THAPOOKUCH TaIIUS U
THIPOOKHCH aJFOMUHHMS TIPH KapOOHMU3AIMN aJTJFOMUHATHBIX PaCTBOPOB?
29 YxakuTe IpOMBILUIEHHBII METO/ II0JIy4eHUs raJUIs U3
koHueHTpata (~20% Ga).

30 Ot kakux npUMeceil uaeT OYUCTKA rajliiis B IPOIIECCE €ro
AIIEKTPOIIUTHIECKOTO BBIJICTICHHUS?

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiembie
Kon Hassanne PoBep
AGOThI AGOTHL WH/IUKATOPBI ConeprxaHue paboThI
p p KOMIIETEHIIHI
P1 [IpakTrdeckoe [K-1-Y1;I1K-1- Pacuer panmoHansHOTO COCTaBa BOJIL(PPAMUTOBOTO M LIEETUTOBOTO
3anaTue 1 B1;TTK-3-31;I1K-3- | koHIeHTpaTa. PacyeT MmoJHOrO ¥ MOONEepallMOHHOTO OaaHca

BI;[IK-3-Y I;TK-4-
V1;IIK-4-B1

TEXHOJOIH4YCCKUX CXEM Hepepa60TKH BOJIB(I)paMI/ITOBOFO u
MICCIUTOBOIO KOHIICHTPATa.




P2 [IpakTuueckoe IIK-1-VY1;IIK-1- Pacyer panroHanpHOTO COCTaBa MOJIHOAEHUTOBOIO KOHLIEHTPATA.
3aHATHE 2 B1;TTK-3-YI;IIK-3- | Pacyer mOJHOTO U MOOMEPAIMOHHOTO OaaHca TEXHOIOTHUECKHX CXEM
B1;TTIK-4-Y1;IIK-4- | mepepaOoTKH MOIHOIEHOBOTO CHIPhSI C YIETOM €r0 KOMITIEKCHOTO
B1 WCTIONBb30BaHUS (M3BJICUCHIE PEHIS).
P3 IIpakTuyeckoe IK-1-Y1;I1IK-1- Pacuer paroHansHOTO COCTaBa TAHTAIUT- KOTYMOUTOBOTO U
3aHATHE 3 B1;IIK-3-Y1;I1K-3- | monmapuToBOro KOHIEHTpATA.
B1;ITK-4-V 1;I1K-4-
B1
P4 IIpaxkTuyeckoe IK-1-Y1;I1K-1- Pacuer panuoHanpHOrO COCTaBa WIbMEHUTOBOTO KOHIIEHTPATA.
3anstue 4 B1;IIK-3-YI;IIK-3- | Pacyer panMoHaIbHOTO COCTaBa IUPKOHOBOIO KOHLIEHTPATA.
B1;I1K-4-V 1;I1K-4-
B1
P5 [IpakTuueckoe [MK-1-Y 1;I1K-1- Br160p cxeM mosrydeHus: pacCessHHBIX METaIOB B 3aBUCHIMOCTH OT
3aHATHE 5 B1;IIK-3-VI;IIK-3- | MCTOYHHMKOB CHIPbsl, XHMHYECKOTO COCTaBa ChIPbsl M TPEOOBAHHIM K
B1;IIK-4-Y1;I1K-4- | kOHEUHOMY MPOIYKTY.
B1
P6 JlabopaTopHas [MK-1-B1;IIK-1-V1 TTomy4yenue Tprokcuaa Boibdpama.
pabora 1
P7 JlabopaTopHas IK-1-BL;IIK-1-V1 MopenmmpoBaHue Iporiecca 00Kira MOJIHOICHUTOBOTO KOHIIEHTPATa B
pabora 2 [eYU KUISAIIETO CIIOSL.
P8 JlabopaTopHas [MK-1-Y1;I1K-1-B1 AFOMHHOTEPMHUYECKOE TIOTydeHHE PeppOHUOOUSI.
pabora 3
P9 JlabopaTopHas [MK-1-Y1;I1IK-1-B1 MonenupoBaH#e mpolecca 30HHOM MIaBKH MOTYITPOBOIHUKOBBIX
pabora 4 paccesHHbIX PeAKUX MeTalioB Ha OBM.
P10 Jomamnnee 3aganue | I1IK-3-V1;I1K-3- Bapwuant /3 1.
1 B1;TTK-4-Y1;[IK-4- | PaccuuraTh pannoHaIbHBIA COCTaB BOJb(HPAMUTOBOTO KOHIICHTPATA,
B1 HIMXTY JJIS CIIEKAaHUs ¢ COLOM.
HcxonHble nanHble U1 pacyeTa:
1 Xumuueckuii coctaB KoHIIeHTpaTa %: 68,5WO03; 0,1 Mo; 2,0 Si02;
0,02 P; 0,015 As; 9,5 Fe; 9,1 Mn; 0,15 S; npoune — no 100.
2 [Ipon3BOAUTENBHOCTS LieXa 1o KOoHIeHTpaty — 1800 1/rox.
3 CocTaB MIMXTHI IS CIIEKaHUS: KOHLEHTpPAT + cojia + ceaurpa +
OTBAJIBI JUUTSI BHINIEIIAUABAHMSL.
Conepxanne WO3 B muxte — 25%;
Copepxxanne WO3 B oTBanax — 2%.
5 KonmnuectBo Na2CO3 — 80% OT TeopeTHIecKd HeOOXOAMMOT0
KOJIMYECTBA.
6 KommuecTBo cenuTpsl 2% OT MacChl KOHLIEHTPATa.
7 CocTaB TexHHUecKoi coanl — 98% Na2CO3.
8 KonmgecTBo padounx auei B rogy — 350.
MpuHepanorudeckKii CocTaB KOHIEHTpara: Boiab(ppamut (50% WO3 —
FeWO0O4 ; 50% WO3 —-MnWO04), momubaenut (MoS2), aypunurMeHT
(As28S3).
P11 Jomamnee 3ananue | [1K-3-Y1;T1K-3- Bapwuant /13 2.

2

BI;[IK-4-Y 1;TTK-4-
Bl

PaccunraTs MaTepHanbHBI OalaHC M PAI[MOHANBHBIN COCTaB
HIPOIYKTOB 00KHTa MOMHOAEHUTOBOTO KOHIIEHTPATa B KUIIAIIEM CIIO€.
1 PanmonanbsHeli coctaB koHueHTpaTa (%):

82,0 MoS2; 1,3 CuFeS2, 2,34 FeS2; 2,61 CaCO3; 5,1 Si02; 2,5 —
Biara; 1,5 — ¢pnotopearents! (ycmoBHo C8H18); mpoune — mo 100.

2 B nbuts ipu o6xkure nepexonut 30% KoHIEHTpaTa.

3 CreneHb okucIeHUs MosnbieHa B orapke 97%, B nbuia — 70%.

4 CynbumHast cepa B Orapke ¥ IBUIH CBA3aHA TOJIBKO C MOJIOICHOM.
MpuHepanoradeckuii cocTaB orapka u msimu: MoS2 MoS2, Beiciine
OKCHJIBI XKeNe3a 1 M, Cyab(daTr KaabLys, KBapIHT.

5 Ilpu obxure MonuOaeHnTa B KursimeM citoe 10% SO2 B razax
okucisiercs 1o SO3.

6 N30b1TOK BO31yXa Ipu 06xkure 80%.




P12

JlomaniHee 3agaHue
3

IK-3-B1;I1K-3-
V1;I1K-4-Y 1;11IK-4-
Bl

Bapuantsr /13 3.

1 CocTaBuTh NIPUHINIHAIBHYIO CXEMY MOIY4CHUs MeTaiIndeckoro Nb
TpH repepaboTKe TAaHTATUT-KOTYMOUTOBOTO KOHIIEHTPATA.

2 CocTtaBuUTh NPUHIUIHANBHYIO CXEMY IOJTy4eHHs MeTauTdeckoro Ta
pu nepepaboTKe TAaHTANUT-KOITYMOUTOBOIO KOHILIEHTpATA.

3 CocTaBUTh TEXHOJIOTHYECKYIO CXEMY MOTydeHHs nopomka Ta u3
JIOIIAPUTOBOTO KOHIICHTPATA.

4 CocTaBHTh TEXHOJIOTHUYECKYIO CXEMY MOIydeHus mopomka Nb u3
JIONIAPUTOBOTO KOHIIEHTpATA.

5 CocTaBUTh IPHHIUIHAIBHYIO CXeMY ITOydeHUS MeTaiundeckoro Ta
u3 cmecu okcuaoB Ta u Nb, cogepxammx 90% oxcuna Ta.

6 CocTaBUTh NPUHLMIHAIBHYIO CXEMY MOJIyIeHUS] MeTAIUTnYeckoro Nb
n3 cMecu okcunoB Ta u Nb, congeprxanmx 90% oxcuma Nb.

7 CoCTaBUTh TEXHOJOTHUECKYIO CXEMY U JIaTh XapaKTEPUCTUKY
OCHOBHBIX TEXHOJOTUYECKHX IepeenioB Juisi moyderus Ta205
(comeprkaruero 99,99% Ta20S5) u3 10MapuTOBOr0 KOHLEHTPATA.

8 CocTaBUTh TEXHOJIOTHYECKYIO CXEMY U JaTh XapaKTEePUCTHKY
OCHOBHBIX TEXHOJOTHYECKHX MepeIeTIOB JUIS TOTyICHUS
MeTtajumieckoro Nb u3 cMecu xsopuaoB, conepxanieid 80% NbOCI3,
octansHoe NbCIS + TaCls.

9 CoCTaBUTh TEXHOJOTHUECKYIO CXEMY U JIaTh XapaKTEPUCTUKY
OCHOBHBIX TEXHOJOTUYECKHX MepeeNoB JUIs MOTyIeHUS
MeTasundeckoro Ta u3 cmecu XJopuaoB, conepxaiiei 80% TaCls,
ocranmsHOE NbCI15 + NbOCI3.

10 ats cxeMy U OCHOBHI IIporiecca moixydeHust Nb BBICOKOH YHUCTOTHI
13 BTOPUYHOTO ChHIpBS, conepxaiiero Nb, Fe u Ta.

11 JlaTe cxeMy U OCHOBBI IIpoLiecca MOIy4eHUs] Ta BEICOKOH YHCTOTEHI
W3 BTOPHYHOTO CHIPBS, comeprxkamiero Nb, Fe u Ta.

12 IpeanoxuTb TEXHOIOTUIECKYIO CXeMy HoTydeHHs mopomrka Nb u3
MHPOXJIOpa.

13 IIpe10KuTh TEXHOJOIMUYECKYIO CXEMY TOIydeHus nopoiuka Ta u3
HMHPOXJIOpa.

14 IpeanoxXuTh TEXHOJOTUYECKYIO CXeMY HOTy4eHHs BBICOKOYHCTOTO
nopotka Nb, IPUTOAHOTO AJIs JIETHPOBAHHS IMPKOHUS, U3 YEPHOBOT'O
MeTaJia.

P13

JlomarnHee 3agaHue
4

MK-1-Y1;I1K-1-
BL;IIK-3-V I;IIK-3-
BL;IIK-4-V I;I1K-4-
B1

Bapuanter 13 4.

Br16op 1 060cHOBaHME BapuaHTa CXEMBI IepepadOTKU METHO-
MOJINO/ICHOBBIX KOHIIEHTPATOB C MOJ[yYCHHEM PEHUEBOTO MIPOJYKTA.
Be160op 1 060CcHOBaHKE BapHaHTa CXEMBbl U3BJICUCHHS TePMaHUs IPU
nepepaboTKe CBUHI[OBO-IIHHKOBBIX KOHIIEHTPATOB.

Be160p 1 000CcHOBaHHME BapHaHTa CXEMBI IIepepadoTKU
MOJIMOICHUTOBBIX KOHIICHTPATOB C ITOJTYYCHHUEM PEHUEBOTO TIPOYKTA.
Br16op 1 060cHOBaHME BapHaHTa CXEMBI H3BICUCHHS TAILIHS TIPH
nepepaboTKe aJIOMHHUEBOTO ChIPbs B 3aBUCUMOCTH OT XUMHUYECKOTO U
MHHEPAIOTHIECKOTO COCTaBa

Bs160op 1 060cHOBaHKE BapHaHTa CXEMBbl H3BJICUCHHS TepPMaHuUs IPU
nepepaboTKe MEIHBIX KOHIIEHTPATOB.

Br160p 1 000CcHOBaHME BapHaHTa CXEMbI H3BJICUCHHUS TepMaHUs IPU
nepepaboTKe yrieH.

P14

CamocTrosiTenpHas
pabota 1o BEIOOPY
cXeM mepepadoTKu
MHHEPAIEHOTO
CBIPBS THTaHA U
LUPKOHUS

TIK-3-B1;I1K-3-
V1;TIK-4-B1;TTK-4-
Vi1

Ha ocHOBaHMY aHaJI3a HAYIHO-TEXHUYECKOH 1 YIeOHOH JINTEPaTypHI
pa3paboTaTh TEXHOJIOTHUECKYIO CXeMy IepepaboTKi MUHEPATbHOTO
CBIPbsl TUTAHA U IUPKOHHUS B 3aBUCUMOCTHU OT UCXOJHOTO COCTaBa U
3aJJaHHOT0 KOHEYHOT'O NPOIyKTa




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

BapuaHTsl 2K3aMeHaIIIOHHBIX OUJIETOB:

DK3aMeHAaUUOHHBIN Ounet Nel

| ®HU3HKO-XUMHUYECKHE OCHOBBI OKUCIUTEIIBHOTO 00XHTa MOJIMOICHUTOBBIX KOHIIEHTPATOB. [IpakTHka 00KUTa B MHOTOIIOI0BOM
neyu. XapakTepUCTHKA OTaPKOB, TOTYYEHHBIX B MHOTOIIOI0OBOM TIEUH.

2 Ounctka Texunueckoro TiCl4 ot mpumeceit.

3 MaraueTepMHYeCKUil CI0COO BOCCTAaHOBJICHHUS XJIOPHIA TUPKOHUSL.

DK3aMEeHAaNUOHHBI W OumeT Ne2

1 BermenaunBanue Boabppamcoaepkamux crekoB. CocTaB pacTBopa Bosb(hpamaTa HaTpusi. PexxuMel mporiecca, anmaparypa.

2 OU3NKO-XUMHUYECKUE OCHOBBI XJIOPUPOBAHMS TUTAHOBBIX IILIaKOB. Poib

yIriieposa B Iporecce XJIopupoBanns. CpaBHUTEIBHBIA aHAIN3 CITI0cO00B

XJIOPUPOBAHUSI.

3 CriocoObl OUHUCTKU TEXHUYECKOTO TETPAXJIOpUAa TepMaHusl.

DOKk3aMeHAaUOHHB N Ouner Ne3

1 IepepaboTka MOJIMOICHOBBIX OTaPKOB THAPOMETAILTYPTUIECKUM crtocoboM. OduncTka oT mpuMeceld. Bapuantsr Beinenenns [IMA
W3 aMMHAYHBIX PaCTBOPOB.

2 [lepepaboTKa JOMAPUTOBBIX KOHLEHTPATOB METOAOM XJIOPUPOBAHUS B paciiaBe cojieid. TeXHOIOTHs U anmnapaTypHoe
oopmieHne porecca.

3 Uonmuanoe padhuHIpOBaHUE TUPKOHUS. ANTapatypHoe oGopMIIeHHE IIpoIiecca.

DK3aMeHAaUUOHHEBN Ouner Ned

1 BCKpBITHE TaHTAIUT-KOIYyMOUTOBBIX KOHIICHTPATOB TIABUKOBOM KUCIOTOH. PasneneHus ¢ropranranara- u ¢propanodara Kaius
IpoOHOM KpHcTaUTH3aie. TeXHOIOTHA U ammapaTypHoe 0(hopMIIEHHE TIpoIiecca.

2 PextruukanioHHOE pa3AeieHue XJIOPUI0B METaUIOB. THITEI KOJIOHH, MPUMEPHI PEKTH(PHUKAIIMOHHOTO Pa3IeeHHS.

3 Cnoco6b! paUHUPOBAHUS TEXHUYECKOTO TaJIIHSI.

DK3aMCEHANUOHHB W OunmeT Ne 5

1 TepepaboTka MUPKOHA CIIEKaHUEM C (HTOPCHITMKATOM KaJIusl.

2 CriocoObl MEXaHUIECKOH 00PaOOTKH CIIEUEHBIX BOJIB(PPAMOBBIX IITAOHUKOB.

ITponsBoacTBO BOIB(PPaMOBOIA IIPOBOJIOKH.

3 OU3NKO-XUMUIECKUE OCHOBBI OYHCTKU repMaHus (HPaKIIMOHHOW KPUCTAILTH3AINCH.

DK3aMeHAaUOUOHHBI W OunmeT Ne 6

1 IIpou3BoacTBO MOpOLIKOOOpa3HOro Bodb(ppama. TepmMoarHaMuKa U KHHETHKA Mpoliecca. AnnapaTypa U pexUM BOCCTAHOBJICHHUSL.
2 PadmHUpOBaHUE TYrOTIABKUX METAJIOB C HCITOIH30BAHUEM JJICKTPOHHOJTYIEBOH U IyrOBOW BaKyyMHBIX TUIABOK.

3 Kapbotepmudeckoe BOCCTAaHOBIEHUE OKCH/Ia HIOOUS. XapaKTEpUCTHKA TIPOIIecca.

5.4. MeTroauka OLleHKH O0CBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HAP)

O1eHKa «OTIMYHOY - 00YJaOMINICS OKA3BIBAET IITyOOKHE, HCUEPIBIBAIOIINE 3HAHNUSA B 00BbeMe PO ACHHON IIPOTpaMMBI,
YBEPEHHO AeHCTBYET 10 MPUMEHEHHUIO MOTy4eHHbIX 3HaHHH Ha MPaKTUKe, TPAMOTHO U JIOTHYECKU CTPOMHO H3JIaraeT MaTepual IpH
OTBeTe, yMeeT (OpMyIMpPOBaTh BEIBOIbI U3 N3JI0KEHHOTO TEOPETHIECKOTO MaTepHaia, 3HAET AOMOJTHUTEIBHO PEKOMEHIOBAHHYIO
JUTEPATYDY.

O1eHKa «XOPOIIOY - 00YJAIOIIUHCS TOKA3bIBAET TBEP/BIC U JOCTATOYHO MOIHBIC 3HAHUA B 00BbeMe PO ACHHON IIPOrPaMMBl,
JIOMYCKaeT He3HAUUTENbHbIE OIIMOKH MPHU OCBEIEHUH 33JaHHBIX BOIPOCOB, IPAaBIIBHO JEHCTBYET M0 MPUMEHEHUIO 3HaHUI Ha
[IPAKTUKE, YETKO U3JIaraeT MaTepHuall.

O1eHKa «yJOBIETBOPUTEIHFHOY - O0YJAFOIIHICS MTOKA3bIBACT 3HAHUS B 00BEMe MPOHICHHO IPOrpaMMEI, OTBETHI H3JIaraeT XOTsS U ¢
oLIMOKaMU, HO YBEPEHHO HUCIPABISIEMBIMH OCIIE JOMOIHUTEIBHBIX U HABOISIINX BOIIPOCOB, IPAaBIIBHO JEHCTBYET IO
NPUMEHEHUIO 3HAHUH Ha MTPaKTHKE;

O1eHKa «HEYIOBIETBOPUTEIBEHOY - 00YJaIOIINIACS TOMyCKaeT TpyObIe OMIOKH B OTBETE, HE IIOHUMAET CYITHOCTH H3JIaraeéMoro
BOIIPOCA, HE YMEET IPUMEHATD 3HAHUS HA IPAKTUKE, JACT HEMOJIHbIC OTBETHI HA JONOJHUTENIbHBIE U HABOISALIUE BOIIPOCHL.

O1eHKa «He ABKay — 00y4JaroUMics Ha SK3aMEH He SBUICS.

6. YHEBHO-METOAWYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubimoreka W3narenbcTBo, rof
JI1.1 | 3enuxman A. H., MerTannyprusi peaKux bubmmorexa MUCuC M.: Meramnyprus, 1973
Meepcon I'. A. METaJIIOB: y4e0.mocooue st

CTYICHTOB BY30B IIO CIICII.
'MeTtaiutyprus BeT.MeTajjIoB'

JI1.2 | 3enuxman A. H., MerTanmnyprusi peaKux bubmmorexa MUCuC M.: Meramnyprus, 1991
Kopurynos Bb. T METaJUIOB: YUeOHHK AT CTY.
BY30B

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue bubanoreka H3nmarenbcTBO, TOI




ABTOpBI, COCTaBUTEIH

3arnaBue

bubaunoreka

WznaTenbcTBO, roj

JI2.1 [Koposuz C. C., Penxue u paccesHHblE OnexTpoHHas OUOIHOTEKA , 1996
3umuna I'. B., Pesunk | ameMeHTsI: XUMUSA U
A. M., np. TEXHOJIOTHsI
JI2.2 |3emuxman A. H., Bonbsdpam Bbubmmorexa MUCuC M.: Merannyprus, 1978
Huxunruna JI. C.
J12.3 | 3enukman A. H. Monubnex bubmmorexa MUCuC M.: Metamnyprusi, 1970
JI2.4 [Kpeita Onbra Meramtyprus peakux Bubmorexa MUCuC M.: Yueba, 1986
EdumosHa, METAJUIOB U TIOPOILKOBAst
benserckas Jlrommuina | Merayuryprust: ¢0. 3a1a4 o
BacumnnesHa, METaJLTypr. pacueTaM B
Bonbaman ['puropuii | mpon3BoACTBE peiKUX
MapkoBud, 1p., MeTaJutoB: Yuel. mocodue s
Kopurynos bopuc ctyn. cren. 0402, 0635
I'eopruesuu
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubnmoteka W3narenscTBo, roj
JI3.1 |Kynudeer Bragumup | Metammyprust peaxux DnekTpoHHas OMbIHOTEKA M.: U3a-Bo MUCuC, 2008
KoncrantrHOBHY, METaJIIOB: J1a0. MPAKTUKYM JJIs
JIeonosa JIrommuiia CTyJ. BY30B CII€Ll. -
MuxaiinosHa, boxkko MeTanyprusi IBETHBIX
Tl'anmna ['eHHagbeBHA, | MeTamIoB
KpomnaueB Annpeit
HuxonaeBuu,
MuxknymeBckui
Buagumup
Brnagumuposuu
JI3.2 | 3enuxman A. H., JlabopaTopHbIii ipakTUKyM o | bubmuoreka MUCuC M.: Yueba, 1972
Kpeiin O. E., obmemMy Kypcy "Merammyprust
Bensiesckas JI. B., ap., |penkux meTamioB"
Meepcon I'. A.
JI3.3 | boratsipeBa Enena WmxeHepHbIE pacueThl B Bbubmorexka MUCuC M.: U3n-so MUCuC, 2015
BnaagumuposHa, MeTaJUTypruu: yueod. mocodue
CoxkonoB B. A,
Crpmxko Jleonunn
CemeHoBHY, TIp.
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
D1 |Hayunas snektponHas 6ubnuoreka eLIBRARY.RU
32 |Poccuiickas ['ocynapcreennas bubnuoreka https://www.rsl.ru/
3 TlocynapcTBenHas myOnn4Has HAyYHO-TEXHUYECKas http://www.gpntb.ru/
oubmmorexa Poccun
D4 | DnektponHas o6udmuoreka MUCuC http://elibrary.misis.ru/
55 Y4ebHo-MeToqMuecKast TUTepaTypa Ui CTYICHTOB https://www.studmed.ru/
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
1 JInuensuu I10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
1.2 |ESET NOD32 Antivirus
I1.3 | Win Pro 10 32-bit/64-bit
1.4 |Microsoft Office
I1.5 |[LMS Canvas
1.6 |MS Teams
I1.7 | Koncynsrant Ilmoc

6.4. IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCCHOHAIBHBIX 023 JaHHBIX




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenwue OcHareHnue
Jlro6oit Kopiyc | YueOnass ayautopusi JUIsi TPOBEACHUS | KOMIUIEKT yueOHoi mMebenu 10 36 MecT At 00ydarommxcs,
MynsTHMeTHHHAS 3aHATUH JICKIMOHHOTO THIA W/WIK JUISA | MyJAbTUMEIMHHOE  O0OpYyHIOBaHWE, MarHHUTHO-MapKepHast

MIPOBCACHUA MMPAKTUICCKUX 3aHITHI:

Jocka, pabouee Mecto mpernonaBartens, I1Kc moctymom k
UTC «Unteprer», DMOC yHuBepcuTeTa 4Yepe3 JUUHBIN
xabuner Ha miaTgopme LMS Canvas, IuIEH3HOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

K-206

VYuebHas aynuTopus

MIPOEKTOP C 3KpaHOM; CymmiabHas ycraHoBka SNOL; meus
tpybuaras CABROLITE - 2mir.; meus MydenbHas [1T200 -
2mr.; muctwurop GFL; memanka mabopatopras IKA
EUROSTAR 20; secet AND GH-200; muctustop GFL

UYnraneHsrit 321 Ne3 (B)

KOMIDIEKT  ydeOHOM  mebenmm Ha 44  Mecrta uId
obyuaronuxca, M@V Xerox VersaLink B7025 ¢ ¢ynxuunei
MacmTabupoBaHus TeKCTOB W wu3o0paxkenuii, 8§ IIK ¢
noctynom k HTC «Murepuer», OMOC yHuBepcurera
gepe3 JIWYHBIA kabmner Ha mmardpopme LMS Canvas,
muuensuonHsle nporpamMmsl MS Office, MS Teams, ESET
Antivirus.

YuransHbii 3a1 Ned (B)

KOMIUIEKT YyueOHoii wmebenmn ©Ha 20 pabodnmx MecT,
KOMIBIOTEPEl C MNOAKIIOYEHHEM K cetd «MHTepHEeT» U
JOCTYIIOM B HIIEKTPOHHYIO UH(OPMALMOHHO-
00pa30BaTENbHYIO CPefy YHUBEPCUTETA

YuTaabHBIH
3JIEKTPOHHBIX PECYPCOB

3al1

KOMIDIEKT ydeOHOI Mebenu Ha 55 MecT i oOydarommxcs,
50 HOK c¢ pmocrymom k HWTC «MuTepHer», 3SUOC
YHHMBEpPCUTETa 4Yepe3 JIMYHbIH kabuHer Ha miarhopme LMS
Canvas, nmueHsnoHHble mnporpamMMmel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

Jlexuyy ¥ yacTh NPaKTUYECKUX 3aHATUHN IPOBOMSATCS € UCIOJIb30BAHUEM KOMIIBIOTEPHOI IPE3EHTALMOHHON IIPOrPaMMBbl

PowerPoint.

KoHcynmpTalmu o Kypcy IpOoBOIATCS C UCIIOIB30BAHMEM e-mail, ¥ IpH JTMYHOM SBKE.

Texymuii KOHTPOJIb MPOBOTUTCS B YACHI MPAKTHUECKUX U Ja00OPaTOPHBIX paboT 3aHATHH.

KauectBeHHOE OCBOSHNE TUCIIMIUTMHBI BO3MOKHO TOJBKO MPH CUCTEMATUYECKON CaMOCTOSATENBHON paboTe, YTO MOAIEPKUBACTCS
CUCTEMOH TEKyIeH U pyOeKHOM aTTecTaluy.




