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COBPEMEHHBIE TEXHOJIOI'MHU ITIOJTYUYEHUASA
IIBETHbBIX METAJIJIOB U COIIYTCTBYIOLHIUX
JIEMEHTOB
MeTajiyprus 30J10Ta U cepedpa

3akperureHa 3a kadenpoi MeTaJJIypruu
YueOHslii m1aH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTauryprust IBETHBIX
MeTayioB"
Kamuduxars O0axaiaBp
Dopma 00ydeHHs 3a04Has
OO0mas TpyI0eMKOCTh 6 3ET
Yacos 1o yuyeOHOMY IUTaHy 216 Bupasl KOHTpoOIIA Ha Kypcax:
B TOM YHCIIE! JK3aMeHBI 4
ayIUTOPHEIE 3aHATHS 24 KypCOBBIE TIPOSKTHI 4
caMoCTOsATeNbHas paboTa 183

YaCoB Ha KOHTPOJIb 9



PacnipenesieHne 4acoB THCOUIIMHBI 10 Kypcam

Kypc 3 4

Bun 3ansaTuit v |po| vo | PO Hroro
Jlexkuun 6 |6 |8 8 14 (14
JlabopatopHsie 10 (10 |10 |10
Uroro ayn. 6 |6 [18 |18 [24 |24
Konrakrnas pabora |6 |6 |18 |18 (24 |24
Cam. pabota 30 {30 | 153 (153 [ 183 | 183
Yacsl Ha KOHTPOJIb 9 9 9 9
HUtoro 36 |36 | 180 [ 180 216 | 216
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Pabouas mporpaMma JUCIUATUIAHBI
MeTanayprus 30J10Ta U cepedpa

paspabotana B coorBercTBun ¢ ®I'OC BO:

®DenepalibHbIN TOCYaPCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT BHICIIEro 00pa3oBaHus - OaKkalaBpuar M0 HAIPABICHUIO TOIOTOBKH
22.03.02 Metaytyprust (nmpuka3 Munooprayku Poccuu ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBaHMH y4eOHOTO ILTaHa:
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
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Pabouas nporpamMma ooOpeHa Ha 3aceqaHuH Kadeapsl
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1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-M3y4eHHE CBIPhEBOH 0a3bl METAJLTypPTHH 30JI0Ta U cepedpa, TEOPHH OCHOBHBIX TEXHOJIOTHUECKHUX MPOLECCOB B METAJLUTYyPIrUH
30110Ta U cepedpa, COBpEMEHHOT'O COCTOSIHUS U TIEPCHEKTUB Pa3BUTHUSI IPOMBIIIICHHON TEXHOJIOTUH, U aNnapaTypbl A HOTy4eHUs
30110Ta ¥ cepedpa;

-IproOpeTeHNe HABBIKOB TEXHOJIOTHYECKHUX PACIETOB B METAIUIYPIHHU 30J10Ta U cepedpa.

1.1 3agaun

IIpouecc n3ydeHnst QUCIMIUINHEI HAaIIPaBiIeH Ha (GOPMHUPOBAHNE CIEAYIONIIX KOMITeTCHITHH!

-CIIOCOOHOCTB NIPUMEHATH B IPAKTHYECKON AeSTEIbHOCTH MPUHIUIBI PAIIOHATBHOTO HCIOIb30BaHHS IPHPOIHBIX PECYPCOB U
3aLUTBI OKPYIKAIOLIEH CPEbL;

-paccuYnTaTh METAJLTypTHIeCKHi OanaHc.

2. MECTO JUCHHIIJIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Hwukn (pazmen) OIT: | b1.B.04.1B.01

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 | Beiciiast MaTemMaTuka

2.1.2 | MaremaTtudeckue 1 €CTCCTBCHHO-HAY4YHBIC aClICKThI HpOd)GCCHOHaHLHOfI JACATCIbHOCTH

2.1.3 | MeToapl KOHTPOJA M aHATU3a BELIECTB

2.1.4 | Merponorusi, CTaHAapTU3ANKSA U cepTH(UKAIHS

2.1.5 [ OcHOBEI 6€301TaCHOCTH METAJLTYPrHYeCKUX TEXHOJIOTHI

2.1.6 | OCHOBBI KOMMYHUKAIIUKU U NIPABOBOH KYJIBTYpPbI

2.1.7 | OcHOBBI KpUCTAILIOTPaGHUU U MHHEPAJIOTHH

2.1.8 [ OcHOBHI (hOPMUPOBAHHS MHPOBO33PCHUS B IIPO(ECCHOHATIBHON ESATEIBHOCTH

2.1.9 | IlpaBoBenenue

2.1.10 | IIpuknagabie acHeKTHl (HH3UKO-XUMUUECKUX 3HAHUI

2.1.11 | ConpoTuBieHuE MaTEPUAIOB

2.1.12 | Temmo¢uzuka

2.1.13 | ®u3NKO-XUMUS METAILTYPrUUECKUX IPOLIECCOB U CUCTEM

2.1.14 | ®duzuyeckas KyabTypa U CIOPT

2.1.15 | ®usnueckas XUMHs

2.1.16 | ®u3nyeckoe BOCIIUTAHUE

2.1.17 | ®unocopust

2.1.18 | XumMust MeETAIIJIOB

2.1.19 | Oxonorus

2.1.20 | OxoHOMHUECKas TEOpHs

2.1.21 | be3onmacHOCTD KU3HENEATEILHOCTH

2.1.22 | BBenenue B CIeUaIbHOCTD

2.1.23 | BceoOmias ucropust

2.1.24 | InocTpaHHBIN A3bIK

2.1.25 | Undopmatnka

2.1.26 | Uctopus Poccun

2.1.27 | KomnprotepHas rpaduka

2.1.28 | O3HakoMHTEbHAS TIPAKTUKA

2.1.29 | Pycckwii 3bIK U KyJIbTYpa peuu

2.1.30 | Yuebnas mpakTuka

2.1.31 | ®usmka

2.1.32 | Xumus

2.1.33 | Okonornveckue MpoOJIEMbl METAILTYPTHYECKOTO MPOU3BOICTBA

2.2 | AucuunimHbl (MOIY/IHM) U PAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE JaAHHOW JUCHHUIJIMHBI (MOIYJIs) HEOOX0IMMO KAaK
npeaiIecTBYIoONIee:

2.2.1 | TocyaapcTBeHHast UTOrOBask aTTECTALUS

2.2.2 | 3amuTa BBIMYCKHON KBaJlU(HUKALMOHHON paboTh

2.2.3 | IloarotroBka K mpolenype 3alliThl BBITYCKHON KBaTH(PHUKALIMOHHONW PabOTHI

2.2.4 | [IpepaumnoMHast IpakTHKA




3. KOMIIETEHIIMY OBYYAIOIIETOCSl, ©OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS TUC U TLITNHBI
(MOZY.JIS)

OlNK-1: CnocobeH pelwaTtb 3agayum npod)eccuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAA MeToAbl MOgeNMpPOBaHNA,
MaTeMaTM4eCKOro aHanus3a, eCTeCTBeHHOHay4Hble U OO enHKXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkaMmy MaTeMaTUYeCKOro aHanmaa n MmogenmpoBaHus

MOIK-1.2: YMeeT: BbISIBNATb NPU4YNHbI HECOOTBETCTBUA NMapaMeTPOB TEXHOJIOMNMYECKOIo npouecca, nporHo3npoBaTb
noeegeHune rnpotlecca Ha oCHoBe MaTeMaTn4eCKmnx mogaenen

MOIK-1.1: 3HaeT: hn3MKO-XUMMUYECKME OCHOBBLI U METObI MaTEMaTUYECKOro MOAENMPOBAHNS MeTannypruyeckmx
NpOLEeCCOB MOJTy4eHUS LIBETHLIX METaNM0B

OlNK-2: CnocobeH yyacTBOBaTh B NPOEKTUPOBAHUMN TEXHUUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NpoLeCCOB C Y4€TOM 3KOHOMUYECKUX, IKONMOIrMYECKUX U COLMarbHbIX OrpaHu4YeHumn

NOTK-2.2: YmeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTLI HOBOM TEXHONOMU, 06bekTa, cMCTeMBbI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKNX OOBEKTOB, CUCTEM M TEXHOIOMMYECKUX NPOLECCOB;
OCHOBbI 3KOHOMUYECKNX, SKONTOMMYECKUX N colmanbHbiX 0COBEHHOCTEN MeTannypruyeckoro Npom3BoacTea

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON AeATENbHOCTH

OlNK-4: CnocobeH NpoBOAUTbL NU3MEPEHUs N HabnaeHus B cchepe npocheccoHanbHOM AeATEeNbHOCTH,
obpabaTbiBaTb M NPeACTaBNATbL 3KCNepUMMeHTaNbHble AaHHble

MNOIK-4.1: 3HaeT: OCHOBbI METPOSIOMNKN, MeToAbl 00paboTKM 3KCNEPUMEHTASBbHBIX AaHHbIX

NOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbIE CPeACTBa U3MEPEHNSI, MaTeMaTMYECKUIA annapaT anis obpaboTku n
aHanmaa aKcnepuMMeHTarnbHbIX AaHHbIX

NOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHUSA U3MEPEHMI N X 0OpaboTKM

OlK-5: Cnoco6eH pelwwaTb Hay4yHO-UCCneagoBaTelbCKUe 3a4avu nNpu ocyllecTBrieHnn npodeccnoHanbLHoOm
OeATeNbHOCTU C NPUMEHEeHUeM COBPeMeHHbIX UH(OPMALIMOHHbIX TEXHONOIMMIA U NPUKNaaHbIX annapaTHo-
nporpamMMHbIX CPeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pesynbTaToB BbINOMHEHWUS HAy4YHO-TEXHUYECKMX 3aay B
npodeccnoHanbHON OesaTenbHOCTH

NOTK-5.2: YmeeT: npyMeHaTb UHHOPMALMOHHbBIE TEXHONOMMM U NporpaMMHoe obecneyeHve Ans peleHns HayyHo-
nccrnegoBaTenbCkMx 3agady B 06nacTu nonyvYeHus LUBETHLIX MeTannos

MOMK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MH(DOPMALIMOHHBLIX TEXHOOMMIA U NpUKNagHbIX annapaTHO-NPorpamMmmMHbIX
cpencTs

OlNK-6: CnocobeH NnpMHMMaTb 060CHOBaHHbIE TEXHUYECKUE pelieHusi B Npod)eCCUOHaNnbHON AeATENbHOCTH,
BbIOMpaTb ahheKTUBHbIE U Ge3onacHble TeXHUYeckue cpeacTBa U TeXHONOorum

MOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLMIO O TEXHOJIOMMYECKOM MpoLecce Mo pesynbTataM MOHUTOPUHIa n
npyvHUMaTb 060CHOBaHHbIE peLleHus

MOIK-6.3: Bnageet: HaBblkaMu Bblbopa 3deKTUBHbBIX U Be30nacHbIX TEXHUYECKNE CPEACTB N TEXHOSOMIA

MOIK-6.1: 3HaeT: 0CHOBbI TEXHONOMYECKMUX MPOLLECCOB NOSyYeHNs LIBETHbIX MeTanmnos

OMNK-7: CnocobeH aHan3npoBaTb, COCTaBNATb U NPUMEHATb TeXHU4YeCKYH AOKyMeHTauunr, CBA3aHHYO C
npod)eccwouaanoﬁ AeATeNnbHOCTbIO, B COOTBETCTBUU C AeﬁCTByPOU.lMMM HOPpMaTUBHbIMU OOKYMEeHTaMn
MeTannypqueCKoﬁ oTpacnum

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMEHUS U UCNONb30BaHNS HOPMaTUBHbBIX JOKYMEHTOB MeTannypruyeckon otpacnu

NOMK-7.2: YmeeT: aHanManpoBaTh, TEXHUYECKYH AOKYMEHTALMIO TEXHONOMM-YECKOro npoLecca u npuHUMaThb
060CHOBaHHbIE peLleHnst

NOIK-7.3: BnageeT: HaBblkaMn COCTaBMEHNS U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaLUMW NONy4YeHnst LBETHbIX
MeTannos

MK-1.1: Cnoco6eH onpeae-nATb OpraHM3aUnoHHbIE U TEXHUYECKME MePbl NO BbIMOMTHEHUIO NPOU3-
BOACTBEHHbIX 3aiaHU NNaBUIbHbIM Nepeaenom NPou3BoACTBA TAXKENbIX LIBETHbIX METannos

UMK-1.1.2: Ymeer:

- OLeHMBaTb Ka4eCTBO N COOTBETCTBME TEXHNYECKMM YCIOBUSAM (TEXHOMOMMYECKUM pernameHTam) Cbipbs (LLUMXTbI) 1
aHeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCIOPOA, a3oT);

- perynupoBaTtb NpoLecc NnaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnaeMbiX MaTepmanos, NoKa3aHum
KOHTPOMNbHO-U3MepUTENbHLIX MPMBOPOB 1 BU3YyarbHbIX HabnAeHNUI;

- OpraH130BbIBaTb B 3aBUCUMOCTW OT coAepaHusa MeTanna n XMMU4YecKoro coctasa LUMXTbI BeAeHue npouecca
NNaBku B pexumax, obecneynBaroLLMx MakcMarnbHoe M3BneyYyeHme MeTanna u Bbixos rogHoro;

- KOPPEKTMPOBaTb NpoLecchl NnaBky fobasneHnem niocoB 1 060POTHLIX MaTepmnarnoB, MHTEHCMBHOCTbLIO AYThS.

WMIMK-1.1.3: BnageeT HaBblkamu:

- KOHTPOMS COCTOsIHMA 060pyA0BaHMSA U BCOMOraTerbHbIX MaTepuarnoB As npouecca NnaBfeHns B neyu;
- COCTaBIIEHNsI TEXHUYECKOM JOKYMEHTaLMUN ANsi peCYPCHOro U opraHM3aumoHHoOro obecneyeHms npouecca
NnoAroTOBKW N BeAeHUs NnaBku, pa3nnBKA MeTanna;

- MOHWUTOPWHIa YCTAaHOBIMEHHbBIX PEXUMOB U KOHTPONMPYEMbIX NapamMeTpoB BEAEHMS NPOLECCOB NITaBKM




(nepennaBku 1 pacpUHMPOBaHMS LBETHLIX METANOB, NaBKU pya, KOHLUEHTPATOB, arfomMepara, orapka 1 CraBos.,
(hblOMUHIOBaHWS, BESbLEBaHMS, ANCTUMNIALMN, KyNensumMmn) B nevax pasnuyHbiX BUOOB U TUMOB;

- BbISIBIIEHUSI MPUYUH HEraTUBHbIX U3MEHEHMWI NapaMeTpoB 1 nokasaTenei npouecca nraskuy;

- onpeaeneHns Mep no yCcTpaHeHWio Henonaaok B paboTe NeyHbIX arperaTtos M BCNOMOraTeslisHOro 06opya0oBaHus;
- aHanusa pesynbTaToB NPOU3BOACTBEHHOW AESTENLHOCTU NOAPA3AENEHUs 3a CMEHY - pacxoaa MaTepuarnbHO-
TEXHUYECKUX PECYPCOB M SHEPrOHOCUTENEN, NPUYMH Bpaka UM CHUKEHNA kavecTsa nNpoaykuum (paboT, ycnyr);

- BEleHUS YYETHOW 1 TEXHONOrMYECKOW JOKYMEHTaLMMN Ha BYMaXHbIX U (UINN) 3MEKTPOHHBIX HOCUTENSX

NMK-1.1.1: 3HaeT:

- YCTPOMCTBO, Ha3HayYeHNe, TEXHUYECKNE XapaKTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuna obCcnyxmBaHusi
W 3KcnnyaTaumMm NpUMeHseMbIX B MMPOMETannyprum nnaBurbHbIX arperaToB: OTpaXKaTenbHbIX, LUAXTHbIX,
pyoHOTEpPMUYECKUX, 06eOHUTENBHBLIX NeYen, neven BaHokoBa, KMCNOPOAHO-B3BELLIEHHONM U KUCOPOLHO-haKebHON
Nnaeku, 3aNeKTPOAYrOBbIX, MHOYKLUMOHHBLIX Neven, (obloMUHI-NeYen, BenbL-nevemn, KOHBEPTEPOB, PaUHNPOBOYHBIX
KOTIOB;

- CXEeMbl TEXHOJOIMYECKON 0BBA3KM Neyn, NogaroLwmnx U OTBOASLLMX BO34yXONPOBOAOB, ra30xo40s.,
3NeKTpocHabXeHWs, KNCITOPOAHbIX, ra30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LMPKYIALUN 1
oXNaXaeHus:;

- OCHOBHbIE METANNypruieckne TEXHOMNOrMM NPON3BOACTBA TSXKENbIX LBETHbIX METANMNOB, U3nYeckme NpoLeccsl 1
XUMUYECKMNE peakuumn npoLlecca nnaBky LBETHBIX METasOB U CMaBoB;

- hakTopbl, BAUSOLME HA X0 TEXHONOMMYECKOro npoLecca, 1 cnocobbl ynpasneHnsa nmu;

- OeNCTBYLLNE CTaHAapThbl, TEXHUYECKNE YCIOBUA, MOMOXEHUS U MHCTPYKLUMN MO COCTaABMAEHMIO U OOOPMIIEHNIO
TEXHUYECKON N y4ETHON JOKYMEHTaUuu;

- cneumanuanpoBaHHOE NporpamMmmMHoe obecrneveHne NaBuUibHOIO y4acTKa;

- TpeboBaHWst oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KONOTMYECKON U NOXapHON 6e30NacHOCTU Ha NaBMITbHOM y4YacTke

MK-1.2: CnocobeH opraHM3oBaTh paboTy paboTHUKORB NSIaBUNILHOIO Nepeena NpoM3BoACTBa TAXebIX
LBeTHbIX MeTanmnoB

NMK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX pernamMeHTOB npoLecca nnaBkuy;

- OLeHMBAaTb KayecTBO NpoBeAeHNs paboTHUKaMN TEXHUYECKON OMAarHOCTUKN, TEKYLLUX U KanuTanbHbIX PEMOHTOB
nnaeunbHoro obopynoBaHus

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMM U TEXHONOMMYECKME MHCTPYKLIMM NO NpoLieccam niaBKy;
- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLECTB B OKPY)KaIOLLYIO CPEAY;

- OCHOBbI 9KOHOMUWKUW, OpraHu3aLmm Npon3BoACTBa, Tpyaa U ynpasneHus

WIMK-1.2.3: BnageeT HaBblkamu:

- KOHTPOISI BbINOSIHEHUS NPOM3BOACTBEHHLIX 3a4aHui 1 cobnogeHns paboTHUKaMN TEXHONOMMYECKUX MHCTPYKLNIA 1
pernamMmeHToB;

- opraHv3aumy BbINOMIHEHUS PabOTHUKAMK TEXHNUYECKOTO 06CNYXNBaHWSA, PErMaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
pPEMOHTOB 060pYyA0OBaHMSA Ha NNaBUIIbHOM Y4acTKe;

- KOHTpOnsi cobntogeHns paboTHUKaMu Tpy4OBOW OUCLUMNNMHBI, TpeboBaHMI OXpaHbl TPYAa, NOXapHOMN,
NMPOMBILLITEHHOW U 3KONormyeckon 6e3onacHoCT

MK-1.3: Cnoco6eH onpepgenaTb opraHU3aulnMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BOoACTBEHHbIX 3agaHun KOHBEpPTEepPHbIM Nepeanerniom npon3BoAacTBa TAXenNbiX UBETHbIX MeTanmnoB

WIMK-1.3.3: BnageeT HaBbikamu:

- KOHTpOnsi cobntogeHns TpeboBaHWIA TEXHONOMMYECKNX MHCTPYKLUMIA NpoLiecca KOHBEPTUPOBAaHUS, ONepaTUBHOE
BbISIBIIEHWNE W YCTPAHEHUE MPUYMH NX HAPYLLUEHUS;

- COCTaBIIEHNE TEXHNYECKOW AOKYMEHTaLMN 418 peCcypcHOro U opraHM3aumoHHoro obecneyennsi npowecca
KOHBEPTUPOBAHWS;

- PYKOBOACTBA 3aNMBKOW LUTENHA, 3arpy3Kon KBapLEeBoro dsitoca U XoroaHbIX 000poTOB B KOHBEPTEP;

- MOHUTOPWHIa cobnoaeHNsi yCTaHOBIEHHbIX MapamMeTpoB NpoLecca KOHBEPTUPOBaHWS, AaBIEHNs, pacxoa
KOHBEPTEPHOro BO3Adyxa, TeMNepaTypbl, KOHLEHTPaUMN ABYOKUCU CEpbl B OTXOOALLMX ra3ax, pa3pexxeHns B NMbifieBow
Kamepe;

- onpeaeneHnst Mep Nno YCTpaHEeHU0 NPUYUH HapYLLEHUS PEXUMHBIX KapT KOHBEPTMPOBAHMS;

- BeAEHUsI YY4ETHOM U TEXHONOMMYECKOM AOKYMEHTALMM HA BYyMaXHbIX U (MN) SNEKTPOHHBIX HOCUTENAX

NIMK-1.3.2: YmeerT:

- aHanu3npoBaTb CobnaeHne PEXMMOB B NPOLIECCE KOHBEPTUPOBAHUSA, 0becrnedmnBatoLLmnX nosyyeHmne
MaKCUMarnbHOro U3BneYeHns meTanna U MakcumarbHOIo Bbixoda rogHoro;

- KOppEeKTMPOBaTbL NapameTpbl NpoLecca NnaBky - JaBNeHWe, pacxon KOHBEPTEPHOro Bo3ayxa, TemnepaTtypy u
KOHLIEHTpaLUIO ABYOKNCU Cepbl B OTXOASLLNX ra3ax, paspexeHue B NblfieBon Kamepe, COCTaB KOHBEPTEPHbIX
LL1aKoB;

- BM3yasibHO U C UCMONb30BaHMEM NPMOOPOB KOHTPONMPOBATb X0 KOHBEPTEPHOW NNaBKWU, onpeaensiTb CTaguun un
BPEMS OKOHYaHWSI TEXHONOMMYECKOro NpoLecca, roOTOBHOCTb MeTanna K BbiNycKy, FTOTOBHOCTb LUfaka K CNvBY 13
KOHBEpPTEpPa;




- paccynTbiBaTh MaTepuaribHble N SHepreTnvyeckne noTokn npouecca KOHBeEPTUPOBAHUA.

NIMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3Ha4YeHMe, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKMNE XapaKTEPUCTUKK, MPUHLIUNbI
paboTbl U NpaBua aKchnyaTauMm MeXaHU3MOB KOHBEpPTEpPA ropPU30OHTaNbHOIO 1 BEPTUKATIbHOIO TUMa, NYCKOBbLIX U
GNOKMPYHOLLIMX YCTPOMCTB, KOHTPOSIbHO-M3MEPUTENbHBLIX NMPUOOPOB, CUCTEM aBapPUIHOW CUrHanM3aumm,
NpUCNocoBreHNn N MHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHOMOMMN NPON3BOACTBA MEeAM, HAKENS;

- (bM3nKo-xMMHYeckne CBONCTBA, COCTAB >XMOKOIO LUTENHA, LWMXTOBLIX, 3anpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOASALLMUX ra3os;

- CNocoObl BbISIBNEHMS N YCTPAHEHMST HEMCNPABHOCTEN B paboTe KOHBEPTEPHOIro 00opyAoBaHus;

- TEXHOMOIMYECKNE MHCTPYKLMMN MO BbiNnaBke MeTannoB B KOHBEPTEPE;

- cneumanuaMpoBaHHoe NporpamMmHoe obecneyeHne y4acTka KOHBEPTUPOBAHUS;

- TpeboBaHMsA oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOrMYECKON 1 NoXapHoi 6e3onacHoOCTU Ha y4YacTke
KOHBEPTMPOBaHUSI.

MK-1.4: Cnoco6eH opraHuzoBaTb PaboTbl pPaGOTHMKOB KOHBEPTEPHOro nepepenia NpousBoACTBa TAXKeNbIX
LBeTHbIX MeTannoB

NMK-1.4.2: YmeerT:

- KOHTpONMpoBaTb paboTy paboTHMKOB NO COBMIOAEHNIO PErMaMeHTOB NpoLecca KOHBEPTUPOBAHNS;

- onpefensiTb BU3yarbHO M MO KOHTPOSbHO-N3MepUTENbHBIM Npnbopam cobrtofgeHne 3agaHHbIX PEXMMOB MpoLecca
KOHBEPTUPOBAHUS;

- BblbMpaTh Hanbonee aphEKTUBHBIV BapuaHT peLleHns paboTHUKaMy NOCTaBIEHHbIX 3a4a4y C Y4ETOM
BO3MOXXHOCTEWN, PECYPCOB, PUCKOB

WIMK-1.4.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHNYECKNE UHCTPYKLIMU N TEXHOSOMMYECKME NHCTPYKLMM NPOLIEcCa KOHBEPTUPOBAHUS;
- TpeboBaHNsi CTaHAAPTOB U TEXHUYECKMX YCINOBUN, NpeabsBsieMble K NPOAYKLMK, BbIMYCKAEMOWN y4acTKOM
KOHBEPTUPOBAHUS;

- 3HaYeHUs NpeaenbHO JONYCTUMbIX BbIGPOCOB 3arpsi3HSAOLLMX BELLECTB B OKPYXKAIOLLYH CPeay;

- OCHOBbI 9KOHOMVKMW, OpraHun3aLmm Npon3BoACTBa, Tpyaa U ynpaBreHus

NIMK-1.4.3: BnageeT HaBbikaMu:

- KOHTPOSS BbIMOMHEHNS MPON3BOACTBEHHbIX 3a4aHni 1 cobntogeHns paboTHUKaMM TEXHOMOMMYECKUX NHCTPYKLMIA 1
pernaMmeHTos;

- OpraHunsaumm BbINONHEHNA paboTHUKaMM TEXHUYECKOro 0BCNYXMBaHUS, PErfMaMeHTHbIX TEKYLLUMX U KanuTanbHbIX
peMoOHTOB 060pyAOBaHMSA Ha y4acTke KOHBEPTUPOBaHWS;

- KOHTpONs cobnogeHns paboTHUKaMu TPyAOBOM AUCLMMNMHLI, TPeBOBaHMI OXpaHbl TPYAa, NOXapHOW,
NPOMBILLIIEHHOM U 9Konorm4eckon 6esonacHocTu

MK-1.5: Cnoco6eH onpeaensTb OpraHN3aLMoOHHbIE U TEXHUYECKUE Mepbl MO BbINOMTHEHUIO
NPoOn3BOACTBEHHbIX 3alaHMI B OTAENEHUAX OCHOBHbIX Onepaluvii npouecca ruapomMeTanilypruiyeckoro
NPOM3BOACTBA TAXerNbIX LBETHbIX MeTannos

WNIMK-1.5.3: BnageeT HaBblkamu:

- MPOBEPKUN TEXHNYECKOIo COCTOAHNA OCHOBHOIO, BCrnomMoratesribHoro O60py,EI.OBaHVI9| N TEXHOMOMMYeCcKoM 00BA3KN
arperartoB rmapomMeTtaniyprm4eckoro npon3BoacTBa TAXesbiX UBETHbIX MEeTasfoB;

- pa3paboTKu Mep No yCTPaHEHMIO NepexoaaLLnX U NpounakTuke TUNOBbLIX MPUYUH OTKIIOHEHWI OT YCTaHOBMNEHHbIX
peXMMOB paboThl, HENONAAOK U BHEMNMAHOBLIX NPOCTOEB 060PYAOBaHMS;

- onpegeneHus Mep no npeaynpexaeHnto 6paka u NoBbILIEHUIO KadeCcTBa NepepaboTkn NOCTynawLWwmx B
rmapomMeTannypriuyeckoe npou3BoACTBO MaTeEpPUarnos;

- MIPUHATMS peLLEHMNI 0 pexxumax o6paboTKy NOCTYNMBLUMX B NepepaboTKy LMXTbl, paCTBOPOB, Mynbnbl, IMAPaToB,
CNEKOB, LUNamMoB, 0GOPOTHLIX PACTBOPOB, MPOMbIBHbIX M CTOYHBLIX BOA, NPOAYKTOB BbILENayuMBaHns u
knaccudmkauuu;

- opraHM3aumny TEXHUYECKWN NPaBUIbHONM SKCNyaTaumMm OCHOBHOIO 1 BComoraTernibHoro ob6opynoBaHus,
TEXHONOMMYEeCKON 0BBA3KN N KOHTPOSTbHO-U3MEPUTENbHBLIX YCTPONCTB B OTAENEHUM OCHOBHbLIX onepauui
rMapomMeTanypruyeckoro NpPoU3BOACTBa;

- BeeHNsi y4eTHOWN 1 TEXHOMNOMMYECKON AOKYMEHTaUMN Ha ByMaskHbIX 1 (MrK) ANEKTPOHHBLIX HOCUTENAX B OTAENEHUN
rMapomeTaniyprmyeckoro Npou3BoACTBa

NIMK-1.5.2: Ymeer:

- Ucnonb3oBaTb MHAOPMALMOHHbBIE TEXHOIOMUN N CPeacTBa AJ1S aHanM3a 1 NPoOBEAEHMSI pacyeToB NapameTpoB,
PEXUMOB M MOKa3aTenen npowuecca rmapoMeTanilyprmieckoro npon3BOACTBa TSXKENbIX LBETHLIX METansoB.;

- BblAEpPXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUAM KOHTPOSbHO-M3MEPUTENbHbIX
nNpnbopoB N AaHHbIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOoB rmapomeTan-nyprayeckoro nponM3BoacTea
TSDKENbIX LBETHBIX METAmNMNoB, BMSIOLWME Ha Ka4eCTBO NorydaemMon NpoayKumu;

- yNpaBnsaTb NpoLeccamm rmapomMeTanypruieckon nepepaboTkun pya U KOHLEHTPATOB TSXKeNbIX LBETHLIX METAIIIOB,
NpPOMPaCcTBOPORB, NPOMbIBHbIX U CTOYHLIX BOZ;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOWKN NapamMeTpoB TEXHOIOMMYECKMX arperatoB rmapomMeTarniyprmiecKkoro




NpOV3BOACTBA;
- BbISIBMATb HAPYLLEHUS NpaBuI 3KCMyaTauum n TEXHUYeCKoro obcnyxmeaHns obopynoBaHus
rMopoMeTannypriyeckoro NpoM3BoACTBa TSXKENbIX LIBETHBIX METanoB

UMK-1.5.1: 3Haer:

- pacnonoxeHue, yCTpOMCTBO, Ha3HayeHne, NPUHLMN OENCTBUSA, TEXHUYECKNE XapaKTepUCTUKK, npasuna
obcnyXMBaHuA 1 aKkcnnyaTaumMm rmgpomMeTaninyprmieckoro 06opyaoBaHus (B TOM Yncne cocynos, paboTarowmx no
OaBrieHNeM) 1 TEXHONOrMYECKON apMaTypbl (3anopHON 1 perynupytoLen apMmaTypbl, CUCTEMbI TPYGONPoBOAOB,
HaCOCHOrO X03ANCTBa, 4O3MPOBOYHBLIX U MOAAIOLMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSbHO-
n3aMmepuTenbHbIX NPUBOPOB, CPeacTB aBTOMaTUKM U CUrHanNM3aumm B OTAENEHNU OCHOBHbIX onepaumn
rMapomeTaniypruyeckoro NpoU3BOACTBA;

- MPOU3BOACTBEHHO-TEXHUYECKNE, TEXHONOMMYECKNE MHCTPYKLMM MO BEAEHMIO ONepaumii rmapoMeTanilyprmieckoro
NPON3BOACTBA TSXKENbIX LIBETHBIX METANIIOB,;

- CNoCcoObI BbISIBNEHMS Y perfaMeHT AEVCTBUN MO YCTPAHEHMIO BbISIBIIEHHBIX HEUCNPaBHOCTEN N OTKITIOHEHUI B
pexumax paboTbl 0bopyaoBaHMA B OTAENEHMM OCHOBHBIX Onepauuin rmgpomMeTaniyprmieckoro npou3BoacTBa;

- TEOPUIO Y TEXHOMOTUIO MTMOPOMETAaTYPrnyecKoro Npon3BoaCcTBa TSXKeNbIX LBETHBIX METaIIIOoB;

- MHCTPYKUMUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAeKaLLMX AparoLUeHHble
mMeTannbl;

- TpeboBaHMs OxpaHbl Tpyaa, NPOU3BOACTBEHHOW CaHUTapUK, NPOMBbILLITEHHOW, 3KONOMMYECKOW, NOXapHOW 1
XMMUYeCcKon 6e30nNacHOCTM B OTAENEHUM OCHOBHbLIX Onepauuin rmgpomeTaniyprniyeckoro npon3BoacTea.

MK-1.6: Cnocob6eH opraHM3oBaTb paboTbl pPaGOTHUKOB OTAENIeHU OCHOB-HbIX Onepauun npouecca
rmapomMeTannypruyeckoro npou3BoacTBa TAXeJbiX UBETHbIX MeTannos

NIMK-1.6.2: Ymeer:

- onpeaensaTb BU3yasribHO U MO KOHTPOJIbHO-U3MepUTENbHLIM Npubopam cobnogeHne 3agaHHbIX PEXUMOB Ha
arperaTtax oTAeneHus rmapoMeTanlyprmyeckoro NpomM3BoacCcTBa;

- OLEHMBATb PUCKM 1 onpeaenaTb Mepbl No obecneyeHnto 6e30NacHOCTU TEXHOOMMYECKMX MPOLECCOB B OTAENEHNN
rmapomeTannypruieckoro Npom3BoacTea

WNIMK-1.6.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE U TEXHONMOMMYECKNE MHCTPYKLIMKN, TEXHONOMMYECKMNE KapTbl, perfnaMeHThl,
perynupyoLLme nopsgok 1 npaeuna BedeHus NpoLeccoB B OTAENEHUW MMApOo-MeTannypruiyeckoro npon3BoacTea;

- (bM3nKo-XxuMH4eckume nNpoLecchl, MCNonb3yemMble B rMOPOMETaNNyprnyeckom Npon3BoacTBe TSXKENbIX LBETHbLIX
MeTanmnos;

- UIHCTPYKUMUM No obecneyvyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPXKALLMX AparoLeHHble
MeTann.l;

- OCHOBbI 3KOHOMWKMW, OpPraHn3aLumn Npon3BoAcCcTBa, TpyAa M ynpaBneHus B rMapoMeTanypruieckoM Npon3BoaCTBE;
- OCHOBbI MEHEKMEHTA U KOPNOPATUBHOM 3TUKU, MPUHLIMILI MOBbILLIEHUS KAYeCTBa TPYAOBOM XU3HW KOSNEeKTUBa

UIMK-1.6.3:

Bnapeet HaBbikamu:

- KOHTPOSSI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKUX MHCTPYKLNIA 1
pernameHToB;

- KOPPEKTMPOBKU AENCTBUN PabOTHUKOB NPU OTKMOHEHNSX U COOsIX B BE4EHNM OCHOBHbIX Onepaumin npouecca
NPON3BOACTBA TSXKeNbIX LBETHBIX METAIIOB,;

- KOHTpONs cobnoaeHnst paboTHMKaMu TpeboBaHUI OXpaHbl Tpyada, NOXapHON, NMPOMBbILLITEHHOW, XMMUYECKON U
aKonornyeckon besonacHocTn

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUUYECKUIA aHanu3 U CUHTe3 MHOPMaLMK, NPUMEHSATb CUCTEMHbIN
nopxopn AN pelleHUs NocTaBNeHHbIX 3agay

NYK-1.1: HaxoguT u aHanusnpyeTt nMmetoLLyocsa nHopMaLmio Ans peLleHrs nocTaBneHHbIX 3aaqy

NYK-1.3: AHanusupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He40CTaTKOB

NYK-1.2: Npegnaraet nyTu pelleH1s 3agaqm Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpeaenAaTb KPpyr 3agay B paMKax NOCTaBNIEHHOW Lenu n BbIGMpaTb onTuManbHbIe
cnocobbl ux peweHnsa, ncxoga m3 ,D,el7ICTBy|OI.IJ,VIX npaBoBbIX HOPM, MMeHLKNXCcA peCcypcoB U OrpaHVI‘-IEHVIﬁ

NYK-2.1: OnpegensieT Cpoku, pecypcbl, UICNOMNHUTENEN ANS peLleHns 3agayn

NYK-2.3: NpoBoanT TEXHNKO — 3KOHOMUYEeCcKoe 060CHOBaHUe, aHannsnpyeT aaekBaTHOCTb NPUHUMAEMbIX peLLeHNI
C y4eTOM AEeNCTBYIOLMNX NPaBOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Cnocobbl peLleHnst 3agad

YK-4: CnocobeH ocyLecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOW hopmax Ha
rocynapcTBeHHOM s3bike Poccuiickon ®enepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbibpaeT KOMMYHUKATUBHbIE TEXHONOMM OBLLEHMS Ha rOCYAapCTBEHHOM M MHOCTPAHHOM si3blkax

NYK-4.3: BbinonHsaeT nepeBod NpoeccnoHanbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) Ha rocy4apCTBEHHbIN SA3bIK 1
obpaTHo

NYK-4.2: OcyLIJ,eCTB.I'IﬂeT 40ernoBYyro Nepernncky Ha rocygapCTtB€HHOM U MHOCTPaHHOM A3blKax

YK-9: CnocobeH ncnonb3soBatb 6a3oBble gedeKTronormyeckue sHaHMA B couuanbHOM U npodeccuoHanbHoOMn




ccepax

NYK-9.1:

[MpumeHsieT 6a3oBble AedEKTONOrMYeckne 3HaHus BO BCeX chepax AesaTenbHOCTH

NYK-9.3:

CoBeplueHcTBYeT AedeKTonornyeckmne aHaHus

NYK-9.2:

BbibrpaeT meToabl 1 NprMeMbl OLEHKM NPOdIeCCUOHaNbLHOM cpeapl

B pesyabTare 0cBOeHHs JUCHMILIMHBI (MOAYJ/I1) 00y4alolIuiics J0/KEeH

31

3HaTb:

3.1.1

1. TeOpI/H/I MCTAJITYPIrUiCCKUX MMPOLUCCCOB IMOJYUCHUS 30J10Ta U cepe6pa; OCHOBBI TCPMOAWMHAMHKH U KUHCTHUKH,
IIPOLECCOB IJIABKHU, BbIMICTAYUBAHUA, PA3ACIICHUSA U OCAKIACHUA METAJJIOB, KOHIICHTPUPOBAHUA PACTBOPOB,
3aKOHOMEPHOCTH 00€3BOKMBAHUSI MYJIBIT H IPOMBIBKU OCA/IKOB; YCTPOUCTBO M IPHUHIIUI ACHCTBUS AlNaparos,
HaIlpaBJICHUA UX PA3BUTHUA U COBCPIICHCTBOBAHU; 3aKOHOMCPHOCTH, I/IHTCHCI/I(bI/IKaLII/II/I MPpOHIEeCCOB MOJYYCHHU 30J10Ta U
cepebpa.

2. MGTOJIOJ'IOFI/I‘{GCKI/IX OCHOB pallMOHAJIBHOI'O UCIIOJIb30BAHUA IMTPUPOAHBIX PECYPCOB U 3aIIUThI Opr)KaIOHICﬁ Cpcabl
MIOJTy4YeHHUsI 30710Ta U cepedpa.

3.13

3. MeTogomorn4eckiue OCHOBBI MMPOIIECCHOTO MOAX0A.

3.2

YMmeTnb:

3.2.1

1. BeiGupaTh Mponucu XUMHYECKUX PeaKklUil IPOLEeCcCcOB MOTy4eHHs 3070Ta U cepedpa UX QPU3UKO-XUMUYECKOTO aHAIN3a;
HEOOXOANMBII MaTeMaTHIECKH amlapaT UCCICIOBaHNS TEPMOJMHAMUKN M KHHETHKH Ipoliecca, 1 MEXaHH3MOB
nepepabOTKU 30JI0TOCOACPIKAMINX PYI; HCIOIB30BaTh METOMOJIOTHIO TEXHOJIOTHIECKIX PacYeTOB It BRIOOpa OCHOBHOTO
00opynoBaHus; HOPMYIHPOBATE PEKOMEHJALUH 0 MHTEHCH(DUKAIUY NIPOIiecca U yIydIIeHUs] KadeCTBa MPOTyKIHUU.

322

2. ®opMyIupoBaTh 3aJa4uy 110 PallMOHAIbHOMY HCIIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U 3aILUThI OKPYIKAIOILEH Cpe/ibl
MOTy4eHHMs 3010Ta U cepedpa.

323

3. ®opMyIHpOBaTh 33/1a4¥ NPOLIECCHOTO MOAX0/1a MOJIyYEHHs 30JI0Ta U cepedpa.

33

Buaanern:

33.1

1. HaBeIkamMu BBIOMPATh MIPONUCH XUMHYECKUX PEaKInil MPOIIECCOB MOIYyUSHHUS 30JI0Ta U cepedpa HX (HU3HMKO-
XMMHYECKOTO aHAIN3a; HEOOXOJMMBIN MaTeMaTHIECKH aIIapaT MCCIICA0BAHNUS TEPMOANHAMIKY ¥ KHHETHKH IIPOIIecca, U
MEXaHU3MOB NepepadOTKHU 30JI0TOCOAEPKAILUX PYA; UCTIOIB30BaTh METOJOJIOTUIO TEXHOJIOTMYECKUX pPacueToB s
BBIOOPa OCHOBHOTO 000pyJ0BaHUs; HOPMYIUPOBATh PEKOMEHIAIMH [T0 HHTEHCU(HUKALIUH TPoLecca U YITydIICHHS
Ka4ecTBa MPOTYKIIHN.

332

2. HaBbikamMu PCAJIM30BBIBATH 3aJa49H MO palluOHAJIBHOMY MCITOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U 3alIUThI Opr)Ka}OH_leﬁ
cpeJbl TIOTy4eHUs 30J10Ta U cepedpa.

333

3. HaBeIkaMu PCAJIM30BBIBATH 3aa4r MPOUCCCHOrO IMMoAX0/4a MOJTYyYCHHU 30J10Ta U cepera.

4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOOYJISA)

Kon

3aHATHS 3aHaTHs/ / Kypc MM aTypa | pcel | pakKT.

HaunmeHoBaHuUe pa3/ieioB U TeM /BU] Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue

Paznen 1. BBenenne. ®usnueckne u
XHMHYECKHE CBOHCTBA 30J10Ta 1
cepedpa




1.1 O6ume nonoxenus. ctopuueckast 3 4 NOIIK-7.1 | JI1.1 0
crpaBKa: 0COOCHHOCTH Pa3BUTHS NOIIK-7.2 | JI1.2J1
MUPOBOH U OT€UECTBEHHON NOIIK-7.3 2.1
30JI0TOZI00BIBAOIIEH TPOMBIIIEHHOCTH, HOIIK-6.1 | JI2.2
METOJI0B A00BIUU U IEpepadOTKH Py, HOIIK-6.2 | JI2.3
TEOpUr MeTaITypruu 30ota. CTpaHsI - NOIIK-6.3
MIPOU3BOIUTEIH OJIATOPOIHBIX METAIJIOB. HOIIK-5.1
O6macTu IpIMEHEHHUs OJIarOpOAHBIX HOIIK-5.2
metamioB. OyHkius aeHer. BamoTHas HNOIIK-5.3
(byHKIHSA 6JaropOTHBIX METaJUIOB. NOIIK-4.1
DopMbl HAXOXKJEHUSI B IPUPOJIE. NOIIK-4.2
dusnyecKre CBOWCTBA 30J10Ta U cepedpa, HOIIK-4.3
3JIEKTPOHHOE CTPOEHUE aTOMa, CTETICHU NOIIK-2.1
OKHCJICHUs1, CTAaHIapTHBIE 3JIEKTPOHHBIE NOIIK-2.2
MOTEHIMAIBL. 30710T0. XUMHUYIECKHE HOIIK-2.3
CBOMCTBA: KOPPO3UOHHASI CTOMKOCTbD, NOIIK-1.1
COCJIMHEHUS C KHCIIOPOIOM, CEpPO, NOIIK-1.2
rajOr€HaMH, CEJIEHOM, TEILIypOM, HOIIK-1.3
OpraHUYECKUE COeTMHEHUS, KOJTOUHbBIE NYK-9.1
PacTBOPHI 30JI0Ta; BOCCTAHOBIIGHUE €T0 U3 NYK-9.2
XAMHAYECKUX COCAMHEHUH, KOMIIJICKCHBIS NYK-9.3
coequnenus. Cepebpo. XuMudeckne NyK-4.1
CBOICTBA: B3aUMOJIEHCTBHUE C NYK-4.2
XUMHYECKMMU peareHTaMu, sIBICHUE NVK-4.3
TIOTYCKHEHUSI, COSINHEHHUSI C NyK-2.1
KHCJIOPOAOM, CEPOid, TalloreHaMH, HUYK-2.2
BOCCTaHOBJICHHE cepebpa U3 ero NYK-2.3
COCIMHCHUM, KOMITJICKCHBIC NYK-1.1
coenqunenus. /Cp/ NYK-1.2

NVYK-1.3
HIIK-1.1.1
WIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaumeHoBaHue pa3iesioB U TeM /BU/L Cemectp | YacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHATHsA/ / Kype M aTypa | pchl | pakT.

Paznen 2. U3Biaeuenne 3010Ta U3
POCCHINTHBIX MECTOPOKAEHUI




2.1

Tunsl pocchlnei, METOAbL BCKPBITUS U
pa3pabotku. [loaroToBUTENBHBIE U
00OTaTHTENEHBIC TPOLIECCHl IPH
W3BJICYCHUH 30J10Ta U3 POCCHITIEH.
JpaxHslii coco0, ero anmaparypa,
JOCTOMHCTBA crioco0a. /JIex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.5.1
HIIK-1.5.2
HUIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




2.2

Tunsl pocchlnei, METOAbL BCKPBITUS U
pa3pabotku. [loaroToBUTENBHBIE U
00OTaTHTENEHBIC TPOLIECCHl IPH
W3BJICYCHUH 30J10Ta U3 POCCHITIEH.
JpaxHslii coco0, ero anmaparypa,
JIOCTOMHCTBA crocoba. /Cp/

14

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
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Paznen 3. Ynopubie 30J10T0- 1
cepedpocoep kalue pyAbl 1 OCHOBHbIE
NPUHIHIBI HX METAJLTYPrudecKoit
nepepadorku. Kyunoe u nmoazemnoe
BbIICJIAYUBAHUE




3.1

Knaccudukanus 3010T0coaepKamux py.

KoaddunueHTs! 1enpeccuu, THITbI
YIOpHEIX pya. KBaprieBsie u CybhuIHbIC
PYZBI ¢ TOHKOBKPATICHHBIM 30JI0TOM.
Menuctsle, CypbMSHUCTBIE,
MBIIIBSKOBUCTBIE, YIIUCTHIC, TTTHHUCTHIE
pyasl. OCHOBHBIE TIPHHITHITEI
nepepaboTKN YIOPHBIX
30JI0TOCOJIEPIKALMX Py U KOHIIEHTPATOB
(cBepXTOHKOE U3METBYCHNUE, IPIMEHCHHUE
XMMHYECKHUX PACTBOPUTENCH, 00XKHT,
(IIoTaLMOHHOE U I'PaBUTALIMOHHOE
oborareHne, aBTOKIABHOE U
0aKTepraIbHOE BCKPBITUE U T.1T.).
Mertoas! HHTEHCH(DUKAINT
LMaHUPOBAHHUS IPUMEHUTEIEHO K
nepepaboTKe YHOPHBIX BUIIOB CHIPBSL.
BakrepnaapHBIE METOIBI BCKPBITHS
YIIOPHOTO ChIPbs. Poib coBeTckux
YUYEHBIX B PA3BUTHU TEOPUH U IPAKTUKH
MeTo/1a (OCHOBHBIE THIIBI
MHKPOOPTaHU3MOB, (haKTOPHI, BIHSIOIIHE
Ha )KU3HEACSITEILHOCTD
MHKPOOPTaHI3MOB, B3aHMOICHCTBHE
0akTepHii C MOBEPXHOCTHIO MHHEPAIIOB).
TexHonorust 6aKTepUaTBEHOTO
BBIIICNIAYMBAHUS, ANAPaTypa U CXEMBI.
[epcriekTHBEI pa3BUTHSA METOA.
Teopernueckue 0COOCHHOCTH
MIEPKOJISILIMOHHOTO BBIIIEJIaYMBAHUSL.
TpeboBaHUS K CBIPBIO, TEXHOJIOTHYECKUE
pexumsl. [lepkomsanusa B uanax. Kyudnoe
BBIILE/IAYMBAHUE C UCIIOIB30BAaHUEM
CIIeNMaNbHBIX IUTomanok. I[loasemHoe
BBIIIETAYNBAaHNAEC [IMAHUCTEIMHU U
HEIIMaHUCTBIMU PAacCTBOPAMH. TeXHHKO-
9KOHOMHUYECKHUI aHAIIN3 BApHAHTOB
MIEPKOJIAINOHHBIX IPOIIeccoB. /JIex/
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32 Knaccudukarus 3010TocoAEpKALIIUX PYI. 3 12 HOIIK-7.1 | JI1.1 0
KoaddunueHTs! 1enpeccuu, THITbI NOIIK-7.2 | JI1.2J1
YIOpHEIX pya. KBaprieBsie u CybhuIHbIC NOIIK-7.3 2.1
PYZBI ¢ TOHKOBKPAIUIEHHBIM 30JI0TOM. HOIIK-6.1 | JI2.2
MenucTele, CypbMSIHUCTHIE, HOIIK-6.2 | JI2.3
MBIIIBSIKOBUCTHIE, YTIUCTHIE, TTTMHUCTHIE HOIIK-6.3
pyabl. OCHOBHBIE IIPUHIIUIIBI NOIIK-5.1
nepepaboTKN YIOPHBIX HOIIK-5.2
30JI0TOCOJEPKALIUX Py U KOHIIEHTPATOB HNOIIK-5.3
(CBepXTOHKOE M3MeJIbUeHHE, IPUMCHEHHE NOIIK-4.1
XMMHYECKHUX PACTBOPUTENCH, 00XKHT, NOIIK-4.2
(hI0TaMOHHOE U TPaBUTALIMOHHOE HOIIK-4.3
oboraieHue, aBTOKJIaBHOE U HOIIK-2.1
0aKTepraIbHOE BCKPBITUE U T.1T.). NOIIK-2.2
Metoabl HHTeHCUDUKAITIH HOIIK-2.3
[IMaHUPOBAHUS IPUMEHUTENBHO K NOIIK-1.1
repepaboTKe YIIOPHBIX BUIOB CHIPHSI. NOIIK-1.2
BaxrepuanbHble METObI BCKPBITUS HOIIK-1.3
YIOPHOTO CHIpbs. PoNb coBETCKHUX NYK-9.1
Y4EHBIX B Pa3BUTHH TEOPUHU U MIPAKTUKH NYK-9.2
MeTo/1a (OCHOBHBIE THIIBI NVYK-9.3
MHKPOOPTaHU3MOB, (haKTOPHI, BIHSIOIIHE NYK-4.1
Ha XHU3HEAEATEIbHOCTD NYK-4.2
MUKPOOPIaHU3MOB, B3aUMOJICHCTBHE NVK-4.3
OaKTepHii C TOBEPXHOCTHI0O MUHEPAJIOB). NyK-2.1
TexHonorust 6aKTepUaTBEHOTO NVyK-2.2
BBINIENIAYUBAHUSA, AlllapaTypa U CXEMBI. NYK-2.3
IlepcniekTUBBI pa3BUTHS METO/IA. NYK-1.1
Teopernyeckre 0COOEHHOCTH NVYK-1.2
TIEPKOJIALIMOHHOTO BBIIIETAYUBAHUS. NYK-1.3
TpebGoBaHUs K CHIPBIO, TEXHOJIOTHUECKUE HIIK-1.1.1
pexumsl. [lepkomsanusa B uanax. Kyudnoe HIIK-1.1.2
BBIIIEIAYMBAHUE C UCIOJIL30BAHUEM UIIK-1.1.3
crnenraiabHbIX IIomanok. IloasemHoe UIIK-1.2.1
BEIINICIAaYMBAHUC IIHAHUCTBIMU U HIIK-1.2.2
HELMAHUCTBIMU PACTBOpaMU. TEXHUKO- HIIK-1.2.3
SKOHOMHYECKUN aHAJIN3 BApUAHTOB HIIK-1.3.1
MIEPKOJIINOHHEIX TIporieccoB. /Cp/ HIIK-1.3.2

HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
UIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaumeHoBaHue pa3iesioB U TeM /BU/L Cemectp | YacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATASA/ / Kype IHH aTypa | pchl | pakT.

Paznean 4. Ilyru coBepiieHCTBOBaHMSA
HHAHHUCTOro npouecca. Mcnoan3zoBanue
HeIIMAHUCTBIX PACTBOPHUTEIeH 115
BBIIIEIAYNBAHNS 01aTOPOTHBIX
MeTaJ10B




4.1

BnusHue ycioBuil u pexuma
MepeMeIIMBaHUS Ha [TOKA3aTeIH
LHaHUPOBaHuUs. BhllenadnBanue B
IyJIbCAIIMOHHBIX KOJIOHHAX, B arnaparax
THIPOLUKIOHHOTO THUIIA.
BrimenaunBanue, COBMEIICHHOE C
HN3MENbUCHNEM. ABTOKIaBHOE
BbIIIIE/IaYMBaHUE OJ1arOpPOIHBIX METAJLIOB.
BrlienaynBaHue B yCIOBHSX,
MPUOIKEHHBIX K KHHETHYECKOMY
pexnMy. OcoOeHHOCTH KOHCTPYKITHH
PEaKTOPOB, TEXHOJIIOTHYCCKUX PEKUMOB U
mokasaTenei nmporecca. OTedecTBeHHAS
1 3apy0OexHas MPaKTHKa COBPEMEHHBIX
BapHaHTOB lnanupoBanus. [Iporecc
COPOILIMOHHOTO BHIIIETAYHBAHHS, €T
TEXHOJIOTHYECKHE CXeMBI. TeopeTnaeckoe
000CHOBaHUE UCIIOIB30BAHUS
HEIMAHUCTHIX PACTBOPHUTEINCH B
METaJUTYprHH 30J10Ta U cepebpa. XuMu3M
U TepMOIMHAMHUKA B3aUMO/ICHCTBUS
PETEHTOB C 30JI0TOM H cepedpoM. AHamH3
H3BECTHBIX MPAKTHYCCKUX BAPHAHTOB
HCIOJIb30BaHMUSI THOMOYEBHHHBIX,
THOCYJIb()ATHBIX, AMMHUAYHBIX U
CYNb()UTHBIX PACTBOPOB IS
BBINIEIAYMBAHMS 30JI0Ta U cepelpa u3
PyX, ¥ KOHIICHTPaTOB. JIOCTOMHCTBA H
HEJOCTATKH TEXHOJIOTHYECKUX CXEM C
HCIIOJIb30BaHHEM HEIIMAHHUCTHIX
pactBopuTeneit. /Jlex/
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4.2

BnusHue ycioBuil u pexuma
NepeMeINBaHMs Ha T0KA3aTeIH
LHaHUPOBaHuUs. BhllenadnBanue B
IyJIbCAIIMOHHBIX KOJIOHHAX, B arnaparax
TMAPOLMKIOHHOTO THUIIA.
BenmenaunBanue, COBMELIEHHOE C
HN3MENbUCHNEM. ABTOKIaBHOE
BbIIIIE/IaYMBaHUE OJ1arOpPOIHBIX METAJLIOB.
BelmenaunBanue B yciIoBusIX,
MPUOIKEHHBIX K KHHETHYECKOMY
pexnMy. OcoOeHHOCTH KOHCTPYKITHH
PEaKTOPOB, TEXHOIOTHYECKUX PEKUMOB U
nokasarenei npouecca. OTedyecTBeHHAs
1 3apy0OexHas MPaKTHKa COBPEMEHHBIX
BapHaHTOB lnanupoBanus. [Iporecc
COpPOLIMOHHOTO BBILIEIAYNBAHHUS, €TO
TEXHOJIOTHYECKHE CXeMBI. TeopeTnaeckoe
000CHOBaHUE UCIIOIB30BAHUS
HELMAaHUCTHIX PACTBOPUTENIEH B
METaJUTyprUu 30J10Ta ¥ cepedpa. XuMusm
U TepMOIMHAMHUKA B3aUMO/ICHCTBUS
PETEHTOB C 30JI0TOM H cepedpoM. AHamH3
N3BECTHBIX NPAKTHYECKUX BAPHAHTOB
HCIOJIb30BaHMUSI THOMOYEBHHHBIX,
THOCYJIb()ATHBIX, AMMHUAYHBIX U
CYJIB(UTHBIX PACTBOPOB ISl
BBIIIENIAYMBAHUS 30J10Ta U cepebpa u3
PyX, ¥ KOHIICHTPaTOB. JIOCTOMHCTBA H
HEJOCTATKH TEXHOJIOTHYECKUX CXEM C
UCIIOJIb30BaHUEM HEIIMaHUCTBIX
pactBopuTeneii. /J1a6/
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43 BnusHue ycioBuil u pexuma 4 38 HOIIK-7.1 | JI1.1 0
TepeMeIIMBaHus Ha TOKa3aTeIn NOIIK-7.2 | JI1.2J1
LIMaHupOBaHus. BrienaunBanue B HNOIIK-7.3 2.1
IIyJIbCAlMOHHBIX KOJIOHHAX, B allapaTax NOIIK-6.1 | JI2.2
THIIPOLIMKIOHHOTO THUIIA. HOIIK-6.2 | JI2.3
BrimenaunBanue, COBMEIICHHOE C HOIIK-6.3
U3MelbYeHHEeM. ABTOKJIaBHOE HOIIK-5.1
BBIIEJIAYMBAHIE OJIAarOPOTHBIX METAILIOB. HOIIK-5.2
BrlnienaunBanue B yciaoBUSX, HNOIIK-5.3
NPUOJINKEHHBIX K KHHETHYECKOMY NOIIK-4.1
pexnMy. OcoOeHHOCTH KOHCTPYKITHH NOIIK-4.2
PEaKTOPOB, TEXHOJIOTHUECKUX PEKUMOB U HOIIK-4.3
nokasarerneii npouecca. OreyecTBEeHHASI HNOIIK-2.1
1 3apyOexHas MPaKTUKa COBPEMEHHBIX NOIIK-2.2
BapUaHTOB LIMaHuUpoBaHus. [Ipouecc HOIIK-2.3
COpOIIMOHHOTO BHIIIEIAYUBAHUS, €TO HOIIK-1.1
TEXHOJIOTHYECKHE CXeMbl. TeopeTnieckoe NOIIK-1.2
000CHOBaHUE UCIIOIB30BAHUS NOIIK-1.3
HEIIMaHUCTBIX PACTBOPHUTENICH B NYK-9.1
METAJUTYPTHH 30JI0Ta U cepebpa. XuMH3M NYK-9.2
U TEPMOJMHAMUKA B3aUMOJIEHCTBUS NVYK-9.3
PETEHTOB C 30JI0TOM U cepeOpoM. AHau3 NyK-4.1
M3BECTHBIX NMPAKTUYCCKUX BAPHUAHTOB NYK-4.2
HCIOJIb30BaHUA TUOMOYEBHUHHBIX, NYK-4.3
THOCYNb(hATHBIX, aMMHAYHBIX U NVK-2.1
CYJB(HUTHBIX PACTBOPOB IS NVyK-2.2
BBIIIEJIAYMBAHUS 30J10Ta U cepedpa u3 NYK-2.3
pYyJ, U KOHLIEHTPATOB. Jl0CTOMHCTBA U NVK-1.1
HEIOCTAaTKH TEXHOJIOTHUECKIX CXEM C NVYK-1.2
HCIIOJIF30BAaHUEM HELIMAHUCTBIX NYK-1.3
pactBoputeneit. /Cp/ HIIK-1.1.1

WIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaumeHoBaHue pa3iesioB U TeM /BU/L Cemectp | YacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHATHsA/ / Kype M aTypa | pchl | pakT.

Pa3nen 5. TeopeTnueckue 0OCHOBBI
nuaHupoBanus. Boigenenue
6JIarOpOIHBIX METAJVIOB H3 PACTBOPOB




5.1

Hcropuueckas cinpaBka. Ponb pycckux u
COBETCKUX YUYEHBIX B Pa3BUTHH TEOPHH U
MpakTHKH criocoba. Teopernmueckue
OCHOBHI Iporiecca. uarpammsl
paBHOBecHBIX cocTosiHIM AuUCN-KCN-
H20, AgCN-KCN-H20 n CuCN-KCN-
H20.Tepmonnnamuka mpouecca
(37MeKTpoAHBIC MOTCHIINATEI 30JI0TA H
cepebpa B IIUaHHCTBIX PAcTBOpaXx,
KOHCTaHTHI PABHOBECHS XMMHYECKHIX
peaknuil paCTBOPCHHUS B ITHAHUCTHIX
pacTBopax, u3MeHeHue sHepruu ['udoca).
TepMoarHaMuyeckast BEpOSATHOCTh
PpacTBOPEHUS 30JI0Ta B TIOJINCYIBMHIHBIX
pacTBOpax, pacTBopax THOCyIb(daTa U
THOMO4YeBHHBL. KuHeTuka mpouecca
(oOmme 3aKOHOMEPHOCTH, BIHSIHUC
KOHIICHTPAIWH IIMaHUa U KHCIOPOa,
CKOPOCTHU NE€PEeMEINBaHNU,
TemnepaTypsl, pH), MexaHu3M nporecca
nuanuposanus. Knaccudukamms u
CBOIfCTBA TEXHOIOTHYECKHUX
30JI0TOCOIEPKAILUX PACTBOPOB U
METO/IOB U3BIICUCHHUs. TeopeTnueckne
OCHOBBI IIPOIIECCOB IIEMEHTANINH 30JI0Ta 1
cepebpa nuHKOM. TexHonornueckue
(haKTOPBI NPOM3BOJICTBEHHOTO TIpoLiecca U
nx BiusHAE. CI0XXHOCTH IIEMEHTAIHH,
noBeaeHue npumeceit. LlemenTanus
amtomuHueM. CopOuus 3010Ta HOHUTaAMHU
1 HOHUTOBBIMH MEMOpaHaMH.
Onexrpoauanmus. opMbI HAXOKICHUSL
30JI0Ta B MOPCKOH BOZI€ © METOJIBI €T0
U3BJIEYEHHA. DJEKTPOIUTUYECKHUE
CITIOCOOBI M3BJICUCHHMS 30JI0TA U cepedpa.
OObeMHbIe, TOPUCTHIE, HACHIITHBIC
karozs! /JIex/
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52

Hcropuueckas cinpaBka. Ponb pycckux u
COBETCKUX YUYEHBIX B Pa3BUTHH TEOPHH U
MpakTHKH criocoba. Teopernmueckue
OCHOBHI Iporiecca. uarpammsl
paBHOBecHBIX cocTosiHIM AuUCN-KCN-
H20, AgCN-KCN-H20 n CuCN-KCN-
H20.Tepmonnnamuka mpouecca
(37MeKTpoAHBIC MOTCHIINATEI 30JI0TA H
cepebpa B IIUaHHCTBIX PAcTBOpaXx,
KOHCTaHTHI PABHOBECHS XMMHYECKHIX
peaknuil paCTBOPCHHUS B ITHAHUCTHIX
pacTBopax, u3MeHeHue sHepruu ['udoca).
TepMoarHaMuyeckast BEpOSATHOCTh
PpacTBOPEHUS 30JI0Ta B TIOJINCYIBMHIHBIX
pacTBOpax, pacTBopax THOCyIb(daTa U
THOMO4YeBHHBL. KuHeTuka mpouecca
(oOmme 3aKOHOMEPHOCTH, BIHSIHUC
KOHIICHTPAIWH IIMaHUa U KHCIOPOa,
CKOPOCTHU NE€PEeMEINBaHNU,
TemnepaTypsl, pH), MexaHu3M nporecca
nuanuposanus. Knaccudukamms u
CBOIfCTBA TEXHOIOTHYECKHUX
30JI0TOCOIEPKAILUX PACTBOPOB U
METO/IOB U3BIICUCHHUs. TeopeTnueckne
OCHOBBI IIPOIIECCOB IIEMEHTANINH 30JI0Ta 1
cepebpa nuHKOM. TexHonornueckue
(haKTOPBI NPOM3BOJICTBEHHOTO TIpoLiecca U
nx BiusHAE. CI0XXHOCTH IIEMEHTAIHH,
noBeaeHue npumeceit. LlemenTanus
amtomuHueM. CopOuus 3010Ta HOHUTaAMHU
1 HOHUTOBBIMH MEMOpaHaMH.
Onexrpoauanmus. opMbI HAXOKICHUSL
30JI0Ta B MOPCKOH BOZI€ © METOJIBI €T0
U3BJIEYEHHA. DJEKTPOIUTUYECKHUE
CITIOCOOBI M3BJICUCHHMS 30JI0TA U cepedpa.
OObeMHbIe, TOPUCTHIE, HACHIITHBIC
katozs! /J1a6/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.5.1
HIIK-1.5.2
HUIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




53 Hcropuueckas cinpaBka. Ponb pycckux u 4 39 HOIIK-7.1 | JI1.1 0
COBETCKUX YUYEHBIX B Pa3BUTHU TEOPUU U NOIIK-7.2 | JI1.2J1
MpakTHKH criocoba. Teopernmueckue NOIIK-7.3 2.1
OCHOBHI Iporiecca. uarpammsl HOIIK-6.1 | JI2.2
paBHOBecHBIX cocTosiHIM AuUCN-KCN- HOIIK-6.2 | JI2.3
H20, AgCN-KCN-H20 u CuCN-KCN- NOIIK-6.3
H20.Tepmonnnamuka mpouecca NOIIK-5.1
(3MeKTpOIHBIE TTIOTEHIINAIIBI 30JI0TA U HOIIK-5.2
cepeOpa B IMAHUCTBIX PACTBOpax, NOIIK-5.3
KOHCTaHTBI PaBHOBECUSI XUMHUYECKHUX NOIIK-4.1
peaxiuil pacTBOPEHUS B LIMAHUCTBIX NOIIK-4.2
pacTBopax, u3MeHeHue sHepruu ['udoca). HOIIK-4.3
TepmoauHamMuueckas BEpOATHOCTh NOIIK-2.1
PacTBOPEHUS 30JI0Ta B OJIHCYIbMUITHBIX NOIIK-2.2
pacTBOpax, pacTBopax THOCyIb(daTa U HOIIK-2.3
THOMOYEBUHBL. KuHeTHKa nporecca HOIIK-1.1
(o01ue 3aKOHOMEPHOCTH, BITUSTHHE HOIIK-1.2
KOHIIEHTpALUH LIUaHUJa U KUCJIOPOJa, HOIIK-1.3
CKOpOCTH TepeMeIINBaHMs, NYK-9.1
temMrieparypsl, pH), MexaHu3M nporiecca NYK-9.2
nuanuposanus. Knaccudukamms u NVYK-9.3
CBOMCTBA TEXHOJIOTUYECKUX NyK-4.1
30JI0TOCOJIEPIKAIINX PACTBOPOB K NYK-4.2
METOJI0B U3BJIeUEHUs. TeopeTHueckue NVK-4.3
OCHOBBI IIPOIIECCOB [IEMEHTALUN 30J10Ta U NyK-2.1
cepebpa uuHKOM. TexHOoIOrn4Yeckue NVyK-2.2
(hakTOpBI MPOU3BOACTBEHHOTO MPOIIECCa U NYK-2.3
ux BausHue. CJI0KHOCTH IIEMEHTAIVH, NYK-1.1
noBeaeHue npumeceit. LlemenTanus NVYK-1.2
anromuHueM. CopOLus 30J10Ta HOHUTAMHU NYK-1.3
1 HOHUTOBBIMH MEMOpaHaMH. HIIK-1.1.1
Onekrpoauanus. PopMbl HAXOKACHUS HIIK-1.1.2
30JI0Ta B MOPCKOH BOAE U METOJIBI €T0 UIIK-1.1.3
W3BJICUEHHS. DIEKTPOIUTHUECKHE HIIK-1.2.1
CIIOCOOBI U3BJICUCHUS 30JI0Ta U cepedpa. HIIK-1.2.2
OObeMHbIe, TOPUCTHIE, HACHIITHBIC WIIK-1.2.3
karoasl /Cp/ UIIK-1.3.1

UIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
UIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaumeHoBaHue pa3iesioB U TeM /BU/L Cemectp | YacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATASA/ / Kype IHH aTypa | pchl | pakT.

Paznean 6. [Inpomerasirypruueckast
nepepadoTka 30J10TOCOAePKAIIEro
CBIPbS




6.1

TexXHUKO-9KOHOMHUYECKUE IPEAIOCHUIKI
MHUPOMETAJLTY PrUYecKoi mepepaboTKi
CBIPBS OJTarOPOJHBIX METAUIOB. THIIBI 1
BUJIBI CBIPBS, IepepaboTka KOTOPOTo
nenecoobpasHa mo
MUPOMETAITYPrudecKoi cxeme. Tumnosble
TEXHUKO-3KOHOMHUECKHE [10KA3aTEIH
MTUPOMETAILTY PrHIECKOH epepadoTKI
30JI0TO- U CEpedPOCOAEPIKAILETO CHIPBSI.
MenemniaBuiibHbIE 3aBObI Poccun u ux
TexHonorugeckne ocodbeHnoctu. Cocras
U cBOMcTBa chIpbsi. DopMa HaXOXKACHUSA
0J71aropoIHBIX METAJIIOB B MEJHBIX Py/ax
U KoHLeHTpaTax. [loBenenue
6IaropoHBIX METAJIOB B OCHOBHBIX
nepenenax MeeruaBHIbHOTO
TIPOM3BOJICTBA: OOXKHT, OTpaXKaTeIIbHAS H
1IaxXTHas IU1aBKa, KOHBEPTUPOBAHUE,
aHonHas aBka. IloBenenue
01aropoIHBIX METAJIOB B OCHOBHBIX
Tiepeieniax MpOU3BOACTBA CBHUHIA. /JIex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.5.1
HIIK-1.5.2
HUIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




6.2

TexHHKO-9KOHOMHUUECKHE MPEIOCHITKI
MHUPOMETAJLTY PrUYecKoi mepepaboTKi
CBIPBS OJTarOPOJHBIX METAUIOB. THIIBI 1
BUJIBI CBIPBS, IepepaboTka KOTOPOTo
nenecoobpasHa mo
MUPOMETAITYPrudecKoi cxeme. Tumnosble
TEXHHKO-IKOHOMHYECKHE TTOKa3aTeNIN
MTUPOMETAILTY PrHIECKOH epepadoTKI
30JI0TO- U CEpedPOCOAEPIKAILETO CHIPBSI.
MenemraBuibHbIE 3aBOABI Poccun 1 ux
TexHonorugeckne ocodbeHnoctu. Cocras
U cBOMcTBa chIpbsi. DopMa HaXOXKACHUSA
0J71aropoIHBIX METAJIIOB B MEJHBIX Py/ax
U KoHLeHTpaTax. [loBenenue
6IaropoHBIX METAJIOB B OCHOBHBIX
nepenenax MeeruaBHIbHOTO
TIPOM3BOJICTBA: OOXKHT, OTpaXKaTeIIbHAS H
IIaXTHas TUIaBKa, KOHBEPTHPOBAHUE,
aHonHas aBka. IloBenenue
01aropoIHBIX METAJIOB B OCHOBHBIX
repeieniax Mpou3BOACTBa CBHUHITA. /J1ad/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.5.1
HIIK-1.5.2
HUIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




6.3

TexXHUKO-9KOHOMHUYECKUE IPEAIOCHUIKI
MHUPOMETAJLTY PrUYecKoi mepepaboTKi
CBIPBS OJTarOPOJHBIX METAUIOB. THIIBI 1
BUJIBI CBIPBS, IepepaboTka KOTOPOTo
nenecoobpasHa mo
MUPOMETAITYPrudecKoi cxeme. Tumnosble
TEXHUKO-3KOHOMHUECKHE [10KA3aTEIH
MTUPOMETAILTY PrHIECKOH epepadoTKI
30JI0TO- U CEpedPOCOAEPIKAILETO CHIPBSI.
MenemniaBuiibHbIE 3aBObI Poccun u ux
TexHonorugeckne ocodbeHnoctu. Cocras
U cBOMcTBa chIpbsi. DopMa HaXOXKACHUSA
0J71aropoIHBIX METAJIIOB B MEJHBIX Py/ax
U KoHLeHTpaTax. [loBenenue
6IaropoHBIX METAJIOB B OCHOBHBIX
nepenenax MeeruaBHIbHOTO
TIPOM3BOJICTBA: OOXKHT, OTpaXKaTeIIbHAS H
1IaxXTHas IU1aBKa, KOHBEPTUPOBAHUE,
aHonHas aBka. IloBenenue
01aropoIHBIX METAJIOB B OCHOBHBIX
riepeienax Mpou3BozacTBa cBuHIA. /Cp/

36

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.5.1
HIIK-1.5.2
HUIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3aHATHS

HanmeHoBaHHe pa3/iesioB U TeM /BUJ
3aHATHS/

Cemectp
/ Kype

Yacos

Komneren-
U

Jlnrtep
aTypa

Pecy
pchl

Hnrte
PaKT.

IIpumeuyanue

Paznen 7. [lepepaboTka
Me/1edIeKTPOJUTHBIX IIAMOB




7.1

CocTaB ¥ CBOMCTBA MEIBIIEKTPOIUTHBIX
m1amMoB. O6e3MeKUBaHue MIJIAMOB.
BerliesieHre U3 Iu1aMoB TOBAPHOTO
ceneHa. [InaBka mramoB Ha
30JI0TOCEPEOPSHBIN CILIaB.
T'uapomeranTypruieckue cXeMbl
nepepabOTKH MEIBAICKTPOIIUTHBIX
nuaMoB. [lepcrieKTHBHBIE TEXHOIOTHT
nepepaboTku 1uIamoB. /JIex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.5.1
HIIK-1.5.2
HUIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




7.2

CocTaB ¥ CBOMCTBA MEIBIIEKTPOIUTHBIX
m1amMoB. O6e3MeKUBaHue MIJIAMOB.
BerliesieHre U3 Iu1aMoB TOBAPHOTO
ceneHa. [InaBka mramoB Ha
30JI0TOCEPEOPSHBIN CILIaB.
T'uapomeranTypruieckue cXeMbl
nepepabOTKH MEIBAICKTPOIIUTHBIX
nuaMoB. [lepcrieKTHBHBIE TEXHOIOTHT
nepepaboTku 1riamoB. /Cp/

20

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.5.1
HIIK-1.5.2
HUIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3aHATHS

HanmeHoBaHHe pa3/iesioB U TeM /BUJ
3aHATHS/

Cemectp
/ Kype

Yacos

Komneren-
U

Jlnrtep
aTypa

Pecy
pchl

Hnrte
PaKT.

IIpumeuyanue

Paznen 8. Mera/iiyprust BTOpUYHBIX
0JIaropoHBIX MeTANI0B




8.1

OpraHu3aoHHbIe, TEXHOIOTHUECKHE U
9KOHOMHUYECKHE MPUHIIUIIBI
nepepaboTKU MIEPBUYHOTO W BTOPHIHOTO
CBIPBS 0JIATOPOIHBIX METAJIJIOB.
Opranu3auuoHHO-TIPAaBOBLIE
0COOCHHOCTH JI00BIYY M IPOU3BOJICTBA
6maropoHBIX MeTauoB B Poccnn n 3a
py6exxom. @opMupoBaHHe IICH Ha
6maroponsbie MeTauibl. CTPyKTypa
3aTpaT MPH U3BJICUYCHUH OJIArOPOIHBIX
METaJIIOB U3 PA3IMIHBIX BUIOB CHIPBSI.
Knaccudukarus 1 XxapakTepucTuKa
BTOPHYHOTO CHIphs. CyIIecTByIoIIee
MTOJIO’KEHHE 00 MCIIOIb30BaHUH H 000pOTe
6I1aropoHBIX METAJUIOB B OBITY H
HapoAHoM xo03siicTBe. HopMbl
HCIIONTE30BaHMs M Bo3Bpara. [lopsmok
coopa n yrummzarmu. [TpoGupHLIiA
aHanu3, pyHKIUU U BO3ZMOXKHOCTH.
Bospacratomiee 3HaUuCHHE pOIH
BTOPHYHOTO CHIpBS. [Iponcxoxnenne n
BHJIBI JIOMa 1 0TX0710B B/IM.
[IpoucxoxaeHue, CTPYKTYypa,
KJIaccU(pUKAIMS U XapaKTepUCTHKA
3JIEKTPOHHOTO JiIoMa. TexHHUKO-
9KOHOMHUYECKHE MPUHIIMIIBI TUPO- U
THIPOMETAJLTY PrHYCCKON TIepepabdoTKH
OTJENIbHBIX BUAOB ChIpbsi BJIM.
OcobenHOCTH TUIAaBKH CBHIpbs BJIM Ha
CIEIHATN3UPOBAHHBIX H
MeJIeTIaBIITBHBIX 3aBO/IaX. TeXHOJIOTHS
1 TIOKa3aTeN! THAPOMETAILTY PrHIecKOH
nepepabOTKU OTACNbHBIX BUIOB CHIPbS
BIM.

/JTex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.5.1
HIIK-1.5.2
HUIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




8.2

OpFaHI/BaHHOHHbIe, TCXHOJOTHYCCK!
OKOHOMHWYECKUEC ITPUHIUIIBI

CBIPBS 0JIATOPOIHBIX METAJIJIOB.
Opranu3auuoHHO-TIPAaBOBLIE

61aropoiHBIX MeTaIUIOB B Poccuu u
py6exxom. @opMupoBaHHe IICH Ha
6maropoanbie Metambl. CTpyKTypa

METaJIJIOB U3 PA3IHIHBIX BUIOB CHIP
Kiaccudukauuns u xapakTepucTuka

6I1aropoHBIX METAJUIOB B OBITY H
HapoAHoM xo03siicTBe. HopMbl

coopa n yrummzarmu. [TpoGupHLIiA
aHanu3, GyHKIMHU U BOZMOKHOCTH.
Bospacraroiee 3Ha4eHUE PO

BHJIBI JIOMa 1 0TX0710B B/IM.
IIpoucxoxaenue, CTpyKTypa,
KJIacCH(DUKAITUS U XapaKTePUCTHKA
3JIEKTPOHHOTO JiIoMa. TexHHUKO-
9KOHOMHYECKHUE MPUHIHUIEBI THPO- U

OTJENIbHBIX BUAOB ChIpbsi BJIM.

CIICIAJIM3UPOBaAHHBIX U

BJIM.
/Cp/

Hepepa60TKI/I NEPBUIHOI0 U BTOPUIHOI'O

0COOCHHOCTH ,I[O6BI‘{I/I " IMPOU3BOACTBA

3aTpat 1npu U3BJICYCHUUN 6HaFOpO}1HHX

BTOPUYHOTO ChIpbst. CyliecTByoIIee
MOJIOKEHHE 00 MCTIIOIB30BaHUH U 000POTE

HCIIOJIb30BaHHA U BO3BpAaTa. HOpﬂI[OK

BTOPHUYIHOI'O ChIPbA. HpOI/ICXO)KI[eHI/Ie u

THAPOMETAITYPrYecKOi nepepadoTKu
OcobenHOCTH TUIAaBKH CBHIpbs BJIM Ha
Me/IeTUIaBIIIbHBIX 3aBojiaX. TeXHOIorus

U II0Ka3aTeNy THAPOMETAILTY PrudecKon
nepepabOTKU OTAENBHBIX BUIOB CHIPbS

HOIIK-7.1
HOIIK-7.2
HOIIK-7.3
HOIIK-6.1
HOIIK-6.2
HOIIK-6.3
3a HNOIIK-5.1
HOIIK-5.2
HOIIK-5.3
HNOIIK-4.1
b, HNOIIK-4.2
HOIIK-4.3
HOIIK-2.1
HOIIK-2.2
HOIIK-2.3
HOIIK-1.1
HOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NYK-9.3
NYK-4.1
NYK-4.2
NYK-4.3
NYK-2.1
NyK-2.2
NYK-2.3
NYK-1.1
NYK-1.2
NYK-1.3
UIIK-1.1.1
UIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
UIIK-1.2.2
UIIK-1.2.3
UIIK-1.3.1
UIIK-1.3.2
UIIK-1.3.3
UIIK-1.4.1
UIIK-1.4.2
UIIK-1.5.1
UIIK-1.5.2
UIIK-1.5.3
UIIK-1.6.1
UIIK-1.6.2
UIIK-1.6.3

ne u

J1.1
JI1.2J1
2.1
122
2.3

4.1 Odpa3oBaTeJbHbIE TEXHOJOTHU

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMnjieKT O1lleHOYHBIX CPEACTB

Kommrekr OIICHOYHBIX CPEACTB IO AUCLHUILINHE, COCTOSIIITUHI U3 MAaTCpruaJIOB IJIsA TCKYIIET0 KOHTPOJIA U MMTPOBCACHUS
HpOMe)I(yTOHHOﬁ arrTeCTainun 06y‘Ia}OIlII/IXC$[, BKJIIOYas MOPAAOK IPOBCACHUA HpOMe)KyTO‘-IHOﬁ arTeCTaun, CUCTEMY OLICHUBAHUSA
PE3yIbTaTOB HpOMe)KyTO‘IHOfI aTTeCTAllMU U KPUTCPUU BBICTABJIICHUSA OLICHOK MIPEACTABJICH B KOC JUCHUIIINHBI.

6. YHEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHE JUCIUITIJIMHBI (MOZAY JIS)

6.1. PexoMeHayemas 1uTepaTypa

6.1.1. OcHoBHas1 JMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBo, rog On.agpec
JI1.1 |Kononora O. H., CopO1roHHOE N3BJICUSHHE 30J10Ta 13 pacTBOpoB | KpacHosipek: https://biblioclub.ru/in
XommoropoB A. T'., U IIyJIBII: XUMH3M [IPOLECCA, CENEKTUBHOCTD, Cubupckuii dex.php?
Konownos 1O. C. TEXHOJIOTHUS: MOHOTpa(us (benepanbHbIiI page=book&id=22925
yausepcuret (COY), |9

2011



https://biblioclub.ru/index.php?page=book&id=229259

ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBo, rog, Omn.aapec
JI1.2 | Mowuceenko O BhITUIaBKE cepedpa U3 ero pya: MOHOTpadus Mockaa: https://biblioclub.ru/in
(Mouceenkos) @. I1. W3narenbcTBO dex.php?
Axanemun Hayx page=book&id=47066
CCClL, 1955 1
6.1.2. Jlono/HUTE/ILHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBo, rog, On.agpec
JI2.1 |burees B. A., BioBuH |OCHOBBI METAILTYpIUIECKOTO TPOM3BOICTBA Cankt-IlerepOypr: https://e.lanbook.com/
K. H., Konoxomb1es B. Jlaus, 2017 book/90165
M., Canranuk B. M.
JI2.2 | T'ymumamb6apos C. . | bnaropoaHpie MeTaibl M CIUIaBBI: MOHOTpadust Canxkr-IletepOypr: https://biblioclub.ru/in
6.u., 1904 dex.php?
page=book&id=10368
8
JI2.3 | boraanosuy K. U. Cepebpo, CBUHEI U IMHK: MOHOTpadust Ietporpan: 6.1., 1919 |https:/biblioclub.ru/in
dex.php?
page=book&id=46918
0
6.3.1 IlepevyeHb MPOrpaMMHOIo oGecredeHust
6.3.1.1 | Microsoft Windows
6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.3 | Google Chrome
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 Ilepeyenb HHGOPMANMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 | EnHOE OKHO mocTyIa K HH(GOPMALMOHHEIM pecypcam
6.3.2.2 | KoHCyIbTaHT-ILIIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUILIIMHBI (MOJ1Y JIST)
Ayn. Ne Hasuauenne OcHaleHnue
107 CTOMBI C KOMIBIOTEPAMH C BBIXOJIOM B MHTEPHET, CTYJIbs, KHIDKHBIE IIKA(QBI 1
CTEJIAXU.
VYueOHast ayUTOpHs ISt
MPOBEJICHUS 3aHATHH
YueOuble MecTa (CTOJBI U CTyINbs). Pabouee MecTo mpemopaBaTelisi B COCTaBE
JEKIHOHHOTO W CEeMHUHAPCKOTO
cron, cryn, TymOa. Kommbrorep mpenojaBaressi C JOCTYIIOM B HHTEpHET,
THUIA, KypCOBOTO IPOEKTHPOBAHUS L . .
225 HMHTEPAKTUBHBIN TIPOEKTOP c MarHMTHO-MapKEepHOU JIOCKOM.
(BBITIONTHEHUSI  KypPCOBBIX  pabor), .
MoTopu30BaHHBEIA JKpaH C MOTOJOYHBIM IpoekTopoM. IloTomouHas kamepa.
IPYMIIOBBIX M MHAWBHAYaJbHBIX .
. Hoxymenr-kamepa. HactonbHbll MUKpOGOH. 3ByKOBast cucTeMa.
KOHCYJIbTAIIHH, TEKyIIEro
KOHTPOJISI U IPOMEKYTOYHOMN
VYueOHast ayUTOpHs TSt
MIPOBEICHUS 3aHATHI | Y4eOHBIE MecTa, OOOpyIOBaHHBIE OJOYHOW MeOenbi0 C PACHONOKEHHEM
JEKIMOHHOTO W CeMMHApcKoro | amdurearpom. Pabouee mMecTo mpemomaBaTelst B COCTaBe CTOJ, CTyl, TymOa,
300 THUINA, KypCOBOTO IIPOCKTHPOBAHMS | TPHOYHKA, KOMIIBIOTEp IpermojaBaTens ¢  JOCTYIOM B  HMHTEpHET,
(BBITOJTHEHHUST  KYPCOBBIX ~ paboT), | KHTEpaKTHBHAS JTOCKA C NMPOEKTOpoM. MoTopu3oBaHHBIN 3kpaH [loTonmodnse
TPYIIOBBIX W WHAWBHIYAIBHBIX | IOBOPOTHBIE KaMepsl. [lokymeHT-kamepa. HactonpHbli MuKpodoH. 3ByKOBas
KOHCYJIbTalluH, TeKy1Iero | cucrema. MapkepHas 1ocka.
KOHTPOJISL M IPOMEKYTOUHOH
Hacocer BakyyMHBIC, TepMOCTaTHl, MIKad CYIMIMIBHBIN, JTaOOpaTOpHBIC BECHI
UIEKTPOHHBIE M MEXaHWYIECKHE, CTOJ JUI JTaOOpaTOpHBIX BECOB, aHAIN3ATOP
JlaGoparopust THAPOMETaITy pTUH .
T(QpaKIOHHBIH, mKagbl nabopaTopHsIe, MeNbHUIIA OucepHas
- TIpOBeICHWE  JTaDOPATOPHBIX N
nabopaTopHas, MeIIaJKH J1IabopaTopHbIE, CTOJIBI -MOMKM J1abOpaTOpHBIE,
pabor mo  XuUMHM,  XHUMHH
. |HACOCBI ~ TNEPUCTAIBTHYECKHE, HKCTPAKTOpP, YCTAHOBKA  3JIEKTPOJIU3HAS
METaJUIOB, JUIsl BCEX HallpaBICHHUI . o
nmaboparopHasi, mIefikep  J1aOOpaTOpHBIM, MENbHUNA  AaHAIUTHYECKas,
mogroroskn B TV VIMK 5 aHaNM3aToOp BJAru, peakTop M3 crekyia Oopcunukar.l Ky6.nM, peakrop u3
J1406 cootBerctBu ¢ ®I'OC BO. A p > P P p L KYDAM, B P
cTexna Oopcwimmkar. 3 kyO.nMm, OaHs JabopaTOpHas, YCTPOHCTBO CYIIKH
TaKxKe o poQUIBHBIM . .
71a00paTOPHON TTOCY/IBI, MYNBTHUMETP, aclupaTrop CHIb(GOHHBIH, mpudop ph-
JUCLMIUIMHAM ~ y4eOHOro  InIaHa
MeTp, Kommpeccop, mpubop ph-meTp, HOHOMEp, NPUOOP DIEKTPOIU3A
IIOJrOTOBKU OakanaBpoB u N
pacTBOpPOB COJICH, INTATHBBI ISl NPOOMPOK, KaJOPHUMETP C HarpeBaTeieMm,
MarucTpoB Kacenpsl
Meranypris TEPMOMETPEHI, IUNINTKA J1a00paTOpHAs, PETYIATOP HANPsDKEHUs, ONOK IHTaHUS,
’ XOJIOMMIBHUK JTa0OpaTOpHBIN, apeoMeTpsl, HabOp CHUT, aKBaJAUCTUILIATOD,
MeJIbHHIA 36pHOBAsl 1aOopaTopHasl.



https://biblioclub.ru/index.php?page=book&id=470661
https://e.lanbook.com/book/90165
https://biblioclub.ru/index.php?page=book&id=103688
https://biblioclub.ru/index.php?page=book&id=469180

8. METOJAUYECKHE YKA3AHUSA VI OBYYAIOIIIUXCSA 11O OCBOEHHUIO JTNCIIUITIJIMHBI (MOZY JIS)

Meroamueckne yka3aHus I 00yJaroIIUXcs 0 OCBOCHUIO JHUCIIUILINHEL

1. NU3yuyenue paboueil mporpaMMbl AUCIUILIMHEL.

2. ITocemmeHne 1 KOHCTIEKTUPOBAHHE JIEKIIMH.

3. O6s3aTenbHast HOATOTOBKA K IMIPAKTHYECKUM 3aHATHAM.

4. M3y4yeHne OCHOBHOM U JJOIOJHUTENBHOMN JTUTEPATyPbl, HHTEPHET-UCTOUYHHKOB.
5. BeInosiHeHHE BCEX BUJIOB CAMOCTOSITEIILHON PaOOTHL.

D¢ dexTrBHOE OCBOCHUE AUCIUILUTUHBI PEAIOIAraeT PErYIISIPHOE MOCEUICHHE BCEX BUIOB ayANTOPHBIX 3aHSTHIA, BHIITOIHCHUE
IUIAHA CAMOCTOSITENILHON PabOThI B MOJIHOM 00hEME U MPOXOK/IECHUE ATTECTAIMH B COOTBETCTBHUHU C KAJIECHIAPHBIM yUeOHBIM
rpaduKoM.

CTyIeHTy peKOMEHIYeTCsl O3HAKOMHTECS CO CIIMCKOM OCHOBHOM M JIOTIOTHUTENBHOM MuTepaTypsl. JlocTyn K HHPOPMAIIMOHHBIM
pecypcam OGHOIHOTEKH M HH)OPMALMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHi30BaH B YUTAIBHOM 3aie OMOIHOTEKH
co craroHapHsix [I19BM, m6o ¢ muranoro [I9BM (HoyTOyKa, MTaHIIETHOTO KOMIIBIOTEPA HIIM HHOTO MOOMIIFHOTO yCTPOMCTBA)
HOCPEACTBOM OECIPOBOTHOTO AOCTYTA NIPH aKTHBAIIMU WHANBHAYAIBHOHN yUETHOH 3aIIUCH.

3amaHus 1 METOAWYECKIE YKa3aHH K BBITOJHEHUIO JTa0OPAaTOPHBIX PabdOT COCTABIECHBI B COOTBETCTBHH C pabodeil mporpaMMoi
JUCTIATUTMHBI METAJUTYPTHs 30710Ta U cepedpa mnpenctasieHsl B Y MK MUCTIHTUTAHEL

JlaGopaTOpHBIi MPaKTUKYM HAIPABJICH Ha YIIyOJCHHOE N3yYCHUE TEOPETHYCCKOr0 MaTeprala U Ha IPUOOPETeHHE YMECHNS,
HaBBIKOB U OITBITa MPOBEJCHUS KCIIEPUMEHTA, aHAIM3a U 00paObOTKH €ro pe3yJIbTaToB.

C LeJIbIO OLICHKH YPOBHS OCBOCHUSI MaTepHalia o KaxJ0ii 1abopaTopHOii paboTe cocTaBisieTcs: OTYET, HA OCHOBAaHUHM KOTOPOTO
MPOBOANTCS 3aIIUTa JJAO0OpaTOPHOH pabOTHI.

Metoanyeckre peKOMEHIAIMK K OPraHU3aly U BBIIIOJTHEHNUIO CAMOCTOSTETbHON paboThl COCTAaBIEHBI B COOTBETCTBHH € paboueit
MpOrpaMMO TUCHUIUTHHBI METAILTYPIUs 30J10Ta U cepebpa u npencrasieHsl B Y MK MUCHUITIHHBL.

CamocrosTensHast paboTa CTyICHTOB BKJIIOYAET OCBOGHHE TEOPETUIECKOI0 MaTepHaa, IOArOTOBKY K BRIIOTHEHHIO 3aJaHUH
1a00PaTOPHBIX 3aHATUH, U MOATOTOBKY K 9K3aMEHY.

3amaHus 1 METOANYECKHE YKa3aHHs K BBIITOJHEHHIO KypCOBOI PaOOTHI COCTaBICHBI B COOTBETCTBUH ¢ pabodeli mporpaMmoit
JUCIUIIIMHBI METAJLTYyPrust 30J10Ta U cepebpa u npezcraieHsl B YMK quCIUIUINHEL.

KypcoBas pabota CTpyKTYpHO SBISIOTCS 3aKJIIOYNTEIIHHBIM 3TAIlOM H3yYeHUS UCIUIUIMHEL, @ OPTaHU3aI[IOHHO POBEPKOM 3HAHUIT
CTYAEHTOB UX YMEHHS PelIaTh MPAKTUUECKHUE HHKEHEePHbIe 3a1auu. [Ipu moaroroske paboThl CHCTEMAaTH3UPYIOTCS, 3aKPEIIIIOTCS U
yIIIyOJISIIOTCS HaBBIKM JIAOOPATOPHBIX PadoT, MOMCKA U aHAIN3a TEXHUYECKOH MH(OPMAILMH B CHICLUAIBHOM JINTEpaType.

MeToanueckue PEKOMCHIAINU 110 OPTraHU3aIINN 06pa303aTem)Horo Tporecca i o6yquI/151 WHBAJINI0B U JINI C OTPAaHUYCHHBIMHA
BO3MOKXHOCTSAMU 3J0POBbA

[Tpr HEOOXOAUMOCTH TIPOTPaMMa TUCITMIDTHHBI MOXKET OBITh aJalITUPOBaHA JJIsl HHKIIO3UBHOTO O0YUYCHHUST MHBAJIMJIOB U JIUI] C
OTpaHUYECHHBIMHU BO3MOXKHOCTSIMH 3JIOPOBBS C yUETOM OCOOSHHOCTEH HX MCUXO(PU3NUECKOTO PA3BUTHS, HHANBUAYATEHBIX
BO3MOKHOCTEH 1 HEOOXOIUMBIX CHEIUATbHBIX YCIOBUN UX O0YUEHHSI.

HpI/I HaJIMYWU B TPyHIIC CTYACHTOB C OTPAHUYCHHBIMH BO3MOXKHOCTAMHU 3I0POBBA BO3MOKHO MCIIOJIB30BATH aIalITUBHBIC
TCXHOJIOTHUH.

JIJI CTYZICHTOB C OTPaHHYCHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTHIESCKUX MAaTEPUAIOB (KapTOUKH, pUCYHKH, TMCHbMEHHOE OIMCAHUE, CXEMBI U T.I1.) KaK
MOMOIIIb /IS HOHMMAHHUS M PEIICHHs IIOCTABICHHOU 3a/1a4;

- HCTIOJIb30BaHUE BUACOMATEPHATIOB, KOTOPBIE TAIOT BO3MOXKHOCTH MOHATh TEMY 3aHATHS M OCYIIECTBUTh KOMMYHHKATHBHBIC
TIEUCTBUS;

- BBITIIOJIHEHHE MIPOESKTHBIX 33IaHUI 110 N3y4aeMbIM TeMaM.

JIJI CTYZICHTOB C OTpaHHYCHHBIM 3PCHUEM:

- HCTIOJIb30BaHUe (DMIIBMOB C BO3MOXKHOCTBIO BOCIIPUSTHS Ha CITYX TaBAEMOU B HUX HH(OPMAIIUH TS MTOCIIEIYIOIIETO e
00CyX1eHus;

- HCTIOJIb30BaHHUE 2y TMOMATEPUAIIOB TI0 U3y4aeMbIM TeMaM, UMEIOLIMMCs Ha Kaderpe;

- HHAMBUIYAIbHOE OOIIEHHUE C TPETIOAABATENIEM 110 H3yTaeMOMY MaTepHay;

- TBOpYECKHUE 3aJIaHHsI [0 U3y4aeMbIM TEMaM WM MO JIUYHOMY JKEIaHUIO C yUeTOM HHTEPEecOB 00ydaeMoro.
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