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Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypee>) Uroro
Henens 14 1/6
Bun 3ansTuit vil | pon | vo PII
Jlexuuu 52 |52 |52 [52
JlaGopatopusbie 52 |52 |52 |52
Uroro ayxm. 104 |1 104 | 104 | 104
Konrakthas pabora | 104 | 104 | 104 | 104
Cam. pabota 85 |85 |85 |85
Yacel Ha KOHTPOJIb 27 |27 |27 |27
HUroro 216 | 216 | 216 | 216
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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 | ObopynoBaHUE THIPOMETATUTYPIUICCKUX 3aBOJIOB

2.1.2 | OGopynoBaHUE MUPOMETAIUTYPTUYECKHX 3aBOJIOB

2.1.3 | IlpoexkTupoBaHue U JOTMCTHUKA TEXHOJOTHUECKUX MPOLIECCOB

2.1.4 | Teopernueckre OCHOBBI HOBBIX MHPOMETAILTYPTHUECKUX MPOLIECCOB

2.1.5 | Teopust ruipoMeTaITypruuecKux MpoueccoB

2.1.6 | Teopust METAIITyprudeCcKuX MPOLECCOB

2.1.7 | Teopust sxcniepuMeHTa

2.1.8 | Teopust 3MEKTPOXUMHUYECKUX MPOIIECCOB

2.1.9 | ®usuyeckas KyJapTypa U CIOPT

2.1.10 | ®usnueckoe BOCIIUTAHNAE

2.1.11 | DnexTHUBHBIE KypCHI IO (U3UIECKON KYIbType U CIIOPTY

2.1.12 | Matepuanosenenue

2.1.13 | Merannosenenne

2.1.14 | Mertannyprusi OJaropofHbIX M PEIKUX METaJJIOB

2.1.15 | Metamtyprus TsDKENbIX LIBETHBIX METaJIOB

2.1.16 | OboraiieHne MOJE3HBIX HCKOMAEMBIX

2.1.17 | OcHOBBI OOIIEHHKCHEPHBIX 3HAHUIH

2.1.18 | IIpuknagable OCHOBBI MPO(ECCHOHANBHBIX 3HAHUH

2.1.19 | TemmoTexHuKa

2.1.20 | DneKTpoTEeXHUKA U AIIEKTPOHHUKA

2.1.21 | Beicirasgs maTemMaTHKa

2.1.22 | InocTpaHHBIi S3BIK

2.1.23 | MaTtemaTu4ecKie 1 eCTECTBEHHO-HAyUHBIE acleKThl Mpo(ecCHOHANBHON AeATeIbHOCTH

2.1.24 | MeTopl KOHTPOJISI U aHAJIM3a BEIIECTB

2.1.25 | Metpomnorus, cTaHIapTH3aMUsA U CepTHHUKAINSA

2.1.26 | OCHOBBI KOMMYHMKALIUU U IPAaBOBOM KyJIbTYpHI

2.1.27 | IIpaBoBeneHue

2.1.28 | [IpuknanHbie acneKThl GU3MKO-XUMHYECKUX 3HAHUH

2.1.29 | CompoTuBneHne MaTepuanos

2.1.30 | Temnoduzuka

2.1.31 | ®u3uKo-xUMuUs METAJIIypPruuecKuX IPOLECCOB U CUCTEM

2.1.32 | OcHOBBI 0€30TaCHOCTH METAILTYPIUIECKIX TEXHOIOTHH

2.1.33 | OcHOBBI (HhOPMHUPOBAHUSI MUPOBO33PEHUS B MPOPECCUOHATBHON JACATEIBHOCTH

2.1.34 | duzuka

2.1.35 | ®usnueckas XUMHUS

2.1.36 | dunocodpust

2.1.37 | Oxomnormyeckue MpodIeMbl METAJLUTypPTHYECKOTO TIPON3BOACTBA

2.1.38 | Okojorus

2.1.39 | OxoHOMHUECKAsT TEOpUS




2.1.40 | Bceobmast ucropus

2.1.41 | Undopmatnka

2.1.42 | Uctopus Poccuu

2.1.43 | KomnprotepHas rpaduka

2.1.44 | O3HakoMHTEIbHAS TIPAKTUKA

2.1.45 | OcHOBBI KpucTaIIOrpadhuu ¥ MHUHEPAIOTHU

2.1.46 | Pycckuii s3bIK U KyJIbTYpa pedu

2.1.47 | YueOnas mpakTHKa

2.1.48 | XuMHsT METAIJIOB

2.1.49 | be30macHOCTh KU3HEACATEILHOCTH

2.1.50 | BBenenue B crienuaabHOCTh

2.1.51 | Xumus

2.2 | [ucuuniimHbl (MOAY/IM) U MPAKTUKH, 1JIS1 KOTOPBIX OCBOECHHE JaHHON AUCUMIJIMHBI (MOAYJIs) HE00X0IMMO KaK
npeauniecTBywIee:

2.2.1 | TocynapcTBeHHast UTOrOBasi aTTECTALUA

2.2.2 | 3amuTa BBITYCKHOW KBATH(HUKAIOHHONW pabOoTHI

2.2.3 | Meramnyprusi CBUHIIa M CONMYTCTBYIOUINX 3JIEMEHTOB

2.2.4 | Meramnryprusi IMHKAa U COMYTCTBYIOIIUX 3JIEMEHTOB

2.2.5 | OCHOBBI IPOEKTUPOBAHUS U CTPOUTEIHHOE AETIO0

2.2.6 [[TogroroBka K MmpoLEeAype 3aIUTHI BBITYCKHOM KBaIU(HUKAIMOHHONW pabOThI

2.2.7 | llpepquninoMHas IpakTHKa

2.2.8 | OkoHOMUKA U YIPaBJIE€HUE HA NPEANPUATUU

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ©OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIMIIINHBI
(MOJYJIST)

OlNK-1: CnocobGeH pelwwaTtb 3agayun npod)ecCuoHanbLHON AesTeNbHOCTU, MPUMEHAS MeToAbl MOgeNMpPOoBaHuUS,
MaTemMaTU4ecKoro aHasnm3a, eCTeCTBeHHOHay4Hble N OOLWenHXeHepHble 3HaHUA

MOTIK-1.3: BnageeT: HaBblkaMy MaTeEMaTUYECKOro aHanu3a n MogennpoBaHns

MOIK-1.2: YMeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBUSA NapaMeTpoB TEXHOMNOMMYECKOro npouecca, NPorHo3mpoBaTh
noseeHne npoLecca Ha OCHOBE MaTeMaTMYECKUX MoAenen

NOTK-1.1: 3HaeT: Pn3MKo-XMMMYEeCKMe OCHOBbI U METOAbI MaTEMATUYECKOr0 MOAENMPOBaHNS MeTannypruyeckmx
NpoLEeCcCcoB Noy4YeHUs LUBETHbLIX METannos

OlNK-2: CnocobeH y4yacTBOBaTh B NPOEKTUPOBAHUM TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NPOLIECCOB C Y4€TOM 3KOHOMMUYECKUX, IKONMOTMYECKUX U COLMarbHbIX OrpaHu4YeHumn

MOIK-2.2: YMeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbLI HOBOW TEXHOMNOMMK, OObEKTA, CUCTEMBI

MOIK-2.1: 3HaeT: ocHOoBbI NPOEKTUPOBAHUA TEXHNYECKNX OOBbEKTOB, CUCTEM U TEXHONOMMYECKNX NnpoLueccoB;
OCHOBbI 3KOHOMUWYECKNX, SKONTOMMYECKMX N CoLMarnbHbIX OCOOEHHOCTEN MeTannyprm4eckoro npomn3soactea

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHOW AeATENbHOCTU

ONK-4: Cnoco6eH NnpoBoAUTL U3MepeHUs U HabniogeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
oGpabaTtbiBaTb U NpeAcTaBNATL IKCNepUMeHTarNbHble AaHHble

MOIMK-4.1: 3HaeT: 0OCHOBbI METPOSIOrMU, METOAbLI 00PabOTKM SKCNEPUMEHTANBHBIX AAHHbIX

MOIMK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPEACTBA U3MEPEHUS, MaTeMaTUYECKUIA annapaT Ans 0b6paboTku n
aHanuaa skcrnepuMeHTanbHbIX AaHHbIX

NOTK-4.3: BnageeT: HaBblkaMun NpOBeAEHUSA U3MEPEHMIN N X 0BpaboTkm

OlNK-5: CnocobeH peliaTtb Hay4YHO-UccnegoBaTesibCkMe 3agaym Npu ocyLwecTBIeHMU NpocecCuoHanHomn
AeATeNIbHOCTU C NpUMeHeHUueM CoOBpeMEeHHbIX I/IHCbOpMaLWIOHHbIX TeXHONormm un npuKnagHbIiX annapaTHo-
nporpamMmMHbIX CPeacTB

NOIK-5.3: BnageeT: HaBblkaMun aHanm3a pe3ynbTaToB BbINOMHEHUS Hay4YHO-TEXHNYECKUX 3adad B
npodeccnoHansHon OeaTenbHOCTU

MOIK-5.2; YMeeT: npuMeHATb MHpOPMAaLIMOHHbIE TEXHOMNOMMM 1 NPOrpaMMHoe obecnedeHne Ansi peLleHnsi HaydHo-
nccregoBaTenbCkMx 3agady B 06nacTv nony4YeHns LUBETHbIX MeTannoB

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHOPMALIMOHHBIX TEXHONOMIA U NPUKIagHbIX annapaTHO-NPOrpaMMHbIX
cpencTs

OMNK-6: Cnoco6eH NpUHMMaTb 060CHOBaHHbIE TEXHUYECKME pellueHusi B NpodecCUOoHaNbLHON AeATeNbHOCTH,
BbIGUpaTb 3hpeKTUBHbIE U Ge3onacHble TEXHUYECKMe CpeacTBa U TEXHOMOrMn

NOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMAaLIMIO O TEXHONOMMYECKOM npoLecce no pesynbTataMm MOHUTOPUHIa n




NpUHUMaTb 0GOCHOBaHHbIE PeLleHNs

NOIK-6.3: Bnageet: HaBblkamu Bbibopa adhpeKkTBHbIX M 6e30NacHbIX TEXHUYECKUE CPeacTB U TEXHOMOMI

MOIK-6.1: 3HaeT: 0CHOBbI TEXHOIOMMYECKMX MPOLLECCOB NOSTyYEHUs LIBETHBIX METanoB

OlNK-7: CnocobeH aHanM3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLUI0, CBA3AHHYIO C
npoceccnoHarbHON AeATeNIbHOCTbIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHLIMU AOKYMEHTaMMn
MeTannypru4yeckon oTrpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIIEHUS N UCMONb30BaHNSE HOPMATUBHBIX AOKYMEHTOB MeTanlyprmieckon otpacnu

NOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYO AOKYMEHTALMIO TEXHONOMM-4eCKoro npouecca 1 NnpMHuMaTh
000CHOBaHHbIE peLLeHUs

MOIK-7.3: BnageeT: HaBblkaMu COCTaBIEHNST U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaUMW NONYyYEHNs LBETHbIX
mMeTannos

MK-1.1: Cnoco6eH onpepge-nATb OpraHN3aunMoHHbIe U TeXHU4YeCKne Mepbl NO BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHMN NNaBUNbHbIM nepeaenom nNnponm3BoacTBa TAXeJbIX UBeTHbIX MeTannoB

NMK-1.1.2: Ymeer:

- OLleHMBaTb Ka4yeCTBO U COOTBETCTBUE TEXHUYECKUM YCNOBUSM (TEXHONOMYECKUM perfiaMeHTam) Cbipbs (LUNMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCIOPOA, a3oT);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnseMbiX MaTepmanos, NoKa3aHum
KOHTPONbHO-U3MepPUTESNbHBIX MPUOOPOB 1 BU3YyarbHbIX HAOMAEHNI;

- OpraHM30BbIBaTb B 3aBMCMMOCTU OT COoAepXaHNsl MeTansa n XMMUYeCKoro cocTtaBa LUMXTbl BeAeHWe npoLecca
nnaBKu B pexunmax, obecnevmpanoLlLmMx MakCMMarbHoe U3BreYeHne Mmetanna u BoIXO4 rogHoro;

- KOPPEKTMPOBATL NPOLIECCHI NfaBku fobaBneHnem rocoB 1 000POTHBIX MaTepPManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJSI COCTOSIHMSA 060pyA0BaHMSA U BCMOMOraTesibHbIX MaTepuaroB Afs Npouecca NiaBfieHns B Nneyu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMWN ONsi PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
NnoAroTOBKM N BEAEHUS NMaBKW, pa3nMBKA MeTanna;

- MOHUTOPWHIA YCTAaHOBMEHHbLIX PEXMMOB U KOHTPONMPYEMbIX NapameTpoB BEAEHMSI NPOLECCOB MNiaBKu
(nepennaBku 1 padnHNPOBAHUA LIBETHBIX METANOB, NMaBKW pya, KOHLEHTPaToB, arnoMepara, orapka 1 CrnniaBoB,
(PbIOMUHIOBaHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbiX BUA0B U TUMNOB;

- BbIIBMIEHNS MPUYMH HEraTMBHbIX UBMEHEHUI NapaMeTPOB 1 NoKasaTenen npowuecca nnaBky;

- onpegeneHns Mep No yCTpaHeHWo HeEMonagok B paboTe NeyHbIX arperaToB 1 BCnomoraTensHoro o6opynoBaHus;
- aHanu3a pe3ynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNeHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U 3HEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS KadecTBa npodyKumm (paboT, ycnyr);

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOW AOKYMEHTALMM Ha OyMaXKHbIX U (MK) 3NEKTPOHHBIX HOCUTENAX

UIMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3HayYeHne, TEXHUYECKNE XapaKkTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBua obcnyXnBaHms
N 3KcnnyaTauum NpUMEHsiEMbIX B MMPOMETanyprun nnaBuibHbIX arperaToB: OTpaXaTerbHbIX, LAXTHBbIX,
pygoHOTEpMUYECKUX, 06eOHUTENBHBIX NeYewn, nevyen BaHokoBa, KNCNOPOAHO-B3BELLEHHOM U KUCIOPOOHO-haKebHON
NfaBKK, NEKTPOAYroBbIX, UHOYKUMOHHBLIX Neven, pbloMUHr-neyen, Benbu-neyemn, KOHBePTEPOB, PaddMHUPOBOYHbIX
KOTMOB;

- CXEeMbl TEXHOJOrMYEeCKON 06BA3KN Neyn, nogaroWwmnx n OTBOASALLMX BO34yXONPOBOAOB, ra30xo40s,
3NeKTpOoCHabXeHWs, KNCIOPOAHbIX, ra30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYNALUN 1
oxXnaxaeHus;

- OCHOBHbIE€ METanNNypruyeckne TEXHOMNOrMmM NPoOn3BOACTBA TXKENbIX LBETHLIX METANMNOB, hn3nyeckme npoLeccsl n
XUMUYECKNe peakLumn npoLecca nnasBku LBETHbIX METarNoB 1 CMiaBoB;

- thakTOpbI, BNUSOLLME HA X0 TEXHOMOMMYECKOro npouecca, 1 cnocobbl ynpaeneHus nmu;

- JEVCTBYIOLLME CTaHAAPTbI, TEXHUYECKUE YCIOBUSA, NOMOXEHUS Y MHCTPYKLIMUN MO COCTABMEHUIO N OCOPMIIEHUIO
TEXHUYECKOWN U YY4ETHON AOKYMEHTaLWK;

- cneumanuapoBaHHOE NporpamMmmMHoe obecrneyeHne NaBuUibHOIO y4acTKa;

- TpeboBaHMs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KOTOTMYECKON U NOXXapHON 6e30MacHOCTU Ha NaBMITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHuzoBaTb paboTy paboOTHMKOB NaBUILHOrO Nepeaena NPoOM3BOACTBA TAXeNbIX
LBeTHbIX MeTannos

NMK-1.2.2: Ymeer:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErNaMeHTOB NpoLiecca NnaBKy;

- OLlEHUBATb Ka4yecTBO NPOBeAEHMS pabOTHMKAMM TEXHUYECKON ONArHOCTUKK, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopygoBaHus

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHOSOMMYECKME NHCTPYKLUMM NO Mpoueccam niaBKu;
- 3Ha4YeHUs NpedenbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLECTB B OKPY)KalOLLYIO CPELY;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBreHus

MIMK-1.2.3: BnageeT HaBbikamu:
- KOHTPOIsI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKUX MHCTPYKLNIA 1




pernaMmeHTos;

- opraHv3aumy BbINOMHEHUSA paboTHUKaMM TEXHNYECKOro 06CyXMBaHWS, perfaMeHTHbIX TEKYLUNX U KanuTanbHbIX
peMoHTOB 060pyAOBaHMSA Ha NNaBUIIbHOM y4acTKe;

- KOHTpoONs cobnogeHns paboTHMKamMu TPyAOBOW OUCLUMNNMHBI, TPeBOBaHMI OXpaHbl TPYAa, NOXapHOMW,
NPOMBILLIIEHHOW N 3KoNornmyeckon 6e3onacHoCTu

MK-1.3: Cnoco6eH onpeaensTb OpraHN3auMoOHHbIE U TEXHUYECKUE Mepbl MO BbINOMTHEHUIO
NPoOn3BOACTBEHHbIX 3aaHM KOHBEPTEPHbLIM Nepeaenom NponM3BoACTBa TAXErNbIX LBETHbIX MeTannos

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpONs cobnoaeHnst TPebOBaHUIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTMBHOE
BbIABIIEHNE U YCTPaHEeHMe NPUYnH X HapyLleHus;

- COCTaBIiEHNE TEXHNYECKON LOKYMEHTALMN ANsi PECYPCHOro U opraHM3aunoHHOro obecneyeHns npovecca
KOHBEPTUPOBaHUS;

- PYKOBOACTBA 3amnuvBKOW LUTENHA, 3arpy3kon KBapLeBoro cnoca u XonoaHbIx 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobrnoaeHNst yCTaHOBIEHHbLIX NapamMeTpoB NpoLecca KOHBEPTUPOBAHMWS, AaBIEHNs], pacxoa
KOHBEPTEPHOIO BO3A4yXa, TEMNEpaTypbl, KOHLEHTPALMN ABYOKUCU CEPbl B OTXOOSLLMX ra3ax, pa3pexxeHunsi B
nbifieBon Kamepe;

- ornpegeneHns Mep Nno yCTpPaHeHWo NPUYUH HapYyLLUEHNST PEXXMMHBIX KapT KOHBEPTUPOBAHWS;

- BEAEHNSI YY4ETHOM U TEXHOOMMYECKOM AOKYMEHTAUMU Ha ByMaXkHbIX U (MN) SNEKTPOHHBbIX HOCUTENNAX

NMK-1.3.2: YmeerT:

- aHanuanpoBaTb CobrnoaeHNe PEXNMOB B MPOLIECCE KOHBEPTUPOBAaHUS, 06ecneynBatoLLMX NonyvyeHne
MaKCMManbHOro U3BreYeHns MeTanna n MakCMManbHOro BbIXoAa rogHoro;

- KOpPpPEKTMpPOBAaTbL NapamMeTpbl NpoLecca NiaBky - 4aBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMmnepaTtypy u
KOHLIEHTPaLUIO OBYOKNCU CEPbl B OTXOASILINX ra3ax, pa3pexeHne B MNblfIEBON Kamepe, COCTaB KOHBEPTEPHbIX
LUIAKOoB;

- BU3yaribHO U C UCMOMb30BaHMeM NpUBOPOB KOHTPOMMPOBaTb X044 KOHBEPTEPHOM NIABKW, OnpeaensaTb cTagum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, rOTOBHOCTb MeTara K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEpPa;

- paccunTbiBaTb MaTtepmarnbHble N 3HEpPreTuyYeckme NOTOKM NpoLecca KOHBEPTUPOBAHMSI.

NMK-1.3.1: 3HaeT:

- YCTPOMCTBO, COCTaB, Ha3Ha4YeHNEe, KOHCTPYKTUBHbLIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKK, NPUHLMMBI
paboTbl U NpaBuna aKkcniyaTaum MexXaHM3MoB KOHBEPTEPA MOPU30OHTANbLHOIO U BEPTMKANbLHOrO TUMNa, NyCKOBbIX U1
BroOKUPYOLLNX YCTPONCTB, KOHTPOMbHO-M3MEPUTESNbHBIX MPMOOPOB, CUCTEM aBapUNHOWN CUrHaNM3aLumu,
NpUCNocobneHNn N MHCTPYMEHTOB;

- KOHBEpPTEPHbIe TEXHONOMN NPOM3BOACTBA MeaWN, HUKENS;

- (bM3nKo-xMMHYeckne CBONCTBA, COCTAB XXMOKOIO LUTENHA, LWMXTOBLIX, 3aMpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOASALMX ra3os;

- CNocoObl BbISIBNEHMS N YCTPAHEHMS HEMCNPABHOCTEN B paboTe KOHBEPTEPHOIro 0bopyaoBaHus;

- TEXHOJIOMMYECKME UHCTPYKLUK MO BbINfIaBKe METAINIOB B KOHBEPTEPE;

- cneunanuanpoBaHHoOe NporpammMHoe obecrneyvyeHne y4acTka KOHBEPTUPOBAHNS;

- TpeboBaHNs OXpaHbl TPyAa, NPOMbILLITEHHON, 3KOJTOMMYECKOM 1 NOXapHOM 6e30MacHOCTM Ha y4acTke
KOHBEPTUPOBAHUS.

MK-1.4: CnocobeH opraHM3oBaTb paboTbl pPaGOTHMKOB KOHBEPTEPHOro nepeaesia Npou3BOACTBaA TAXENbIX
LBeTHbIX MeTansioB

UMK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHMKOB MO COBNIDAEHNIO pernamMmeHTOB npoLecca KOHBEPTUPOBaHWS;

- onNpeAensTb BU3yarbHO U MO KOHTPOSbHO-M3MepUTenbHbIM Npubopam cobniogeHne 3agaHHbIX pexnMoB npolecca
KOHBEPTMPOBaHUS;

- BblbMpaTb Hanbonee aphEKTUBHLIN BapuaHT peLleHns paboTHMKaMy NOCTaBEHHbIX 3a4ay C y4eTOM
BO3MOXHOCTEN, PeCypCcoB, PUCKOB

WNIMK-1.4.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHONOMMYECKME NHCTPYKLMM NpoLiecca KOHBEPTUPOBaHUS;
- TpeboBaHWsi CTAaHAAPTOB U TEXHUYECKUX YCINOBUIA, NpeabsBrsieMble K NPOAYKLMN, BbIMyCKaeMOoWn y4acTKOM
KOHBEPTMPOBAHWS;

- 3Ha4YeHUs1 NpedernbHO AONYCTUMbIX BbIBPOCOB 3arpsi3HSIIOLLMX BELLLECTB B OKPY)KalOLLYIO CPeay;

- OCHOBbI 3KOHOMWKM, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpaerneHus

WIMK-1.4.3: BnageeT HaBbikamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHuin U cobnogeHns paboTHUKaMN TEXHONOMMYECKMNX MHCTPYKLMIA U
pernameHToB;

- opraH13auun BelNONHEHUsT paboTHUKaMN TEXHUYECKOro 0BCNY>XMBAHWS, pernamMeHTHbIX TEKYLLMX U KanuTanbHbIX
pPEMOHTOB 060pyAOBaHMSA Ha ydacTke KOHBEPTUPOBAHWS;

- KOHTpONsi cobntogeHns paboTHUKaMu TPYLOBOW OUCLUMNIMHBI, TpeOOBaHMI OXpaHbl TPYAa, NOXaPHOMN,
NPOMBILLITEHHOW U 3KONornyeckon 6eaonacHoOCTr

MK-1.5: Cnocob6eH onpegenaTb opraHU3aulMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO




NPOV3BOACTBEHHbIX 334aHUIN B OTAENEHUAX OCHOBHbIX ONepauui npouecca ruapomeTaniypra4yeckoro
NPOM3BOACTBA TAXeNbIX LIBETHLIX MeTannos

NIMK-1.5.3: BnageeT HaBbikaMu:

- NPOBEPKN TEXHNYECKOIO COCTOSIHNUSA OCHOBHOrO, BCIOMOraTenbHOro 060pyaoBaHNs 1 TEXHOMOIMYECKON 0OBA3KM
arperaToB rMapoOMeTansyprmieckoro Nnpon3BOACTBa TSHKENbIX LIBETHLIX METASNOB;

- pa3paboTKn Mep No yCTPaHEHMIO NepPexXoaaLLnX U NPoUnakTUKe TUNOBLIX MPUYUH OTKIIOHEHMWI OT YCTAHOBMEHHbIX
pexumoB paboTbl, HENOMAZAOK U BHEMMAHOBbLIX MPOCTOEB 060pyA0BaHUS;

- onpeaeneHns Mep no npeaynpexaeHnto 6paka n NOBbILEHUIO KavyecTBa nepepaboTkmn NOCTynarLwmx B
rmapomeTannypruiyeckoe npon3BoLACTBO MaTepuanos;

- MPUHATUS PELLEHUI O pexnmax 06paboTkmn NOCTYNMBLLMX B NepepaboTKy LUMXTbI, paCTBOPOB, NMyrbMbl, IMApaToB.,
CMeKOoB, LWamMoB, 060POTHLIX PACTBOPOB, MPOMbIBHbIX Y CTOYHbLIX BOA, NMPOAYKTOB BbiLLENaYnBaHns 1
Knaccudukaumu;

- OpraHM3auny TEXHUYECKU MPaBUITbHOM 3KCNIyaTaumMm OCHOBHOIO 1 BCoMoraTenbHoro obopygoBaHus,
TEXHOMOrMYECKON OOBSA3KN N KOHTPOJTbHO-U3MEPUTENbHBIX YCTPOWCTB B OTAESIEHMM OCHOBHbIX OnepaLuun
rmapomeTanyprmyeckoro NpoM3BoAcCTBa;

- BEEHWSI YY4ETHOM U TEXHONOMMYECKOM AOKYMEHTALMM Ha ByMaXkHbIX U (M) 3NEKTPOHHBLIX HOCUTENSAX B OTAENEHNN
rmapomeTannypruieckoro npom3BoacTea

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHPOPMALMNOHHbBIE TEXHOIOMUN N CpeacTBa A4S aHanM3a 1 NPoBEeAEHWSI pacyeToB NapameTpoB,
PEXUMOB M MoKasaTenen npowuecca rmapoMeTanslyprmieckoro npon3BoACTBa TSHXKENbIX LBETHLIX METarsloB;

- BblAEPXXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUSM KOHTPOSIbHO-M3MEPUTENbHbBIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbLIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOB rmapomeTan-nyprayeckoro Nnpon3BoacTea
TSDKENbIX LBETHBIX METanNNoB, BMSIOLWME Ha Ka4eCTBO NonydyaemMon NpoayKumm;

- yNpaBnsaTb NpoLeccamm rmapomMeTanypruieckon nepepaboTkn pya U KOHLEHTPATOB TSXKeNbIX LBETHbLIX
MeTansnoB, NPOMPacTBOPOB, MPOMbIBHbIX U CTOYHLIX BOA;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOMKN NapameTpoB TEXHOSOMMYECKMX arperatoB rmapomMeTarniypruieckoro
Nnpon3BoACTBa;

- BbISABIIATb HApYyLUEHUS MpaBuIil 3KCnyaTaumMm U TEXHUYECKOro 0bCnyxmBaHusa obopyaoBaHms
rmapomMeTanyprmyeckoro NpoM3BoACTBa TSDKENbIX LIBETHBIX MeTasoB

WIMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPOWCTBO, HAa3HayYeHne, MPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTepUCTUKK, NpaBuna
obCcny>kMBaHuA 1 aKkcnnyaTaumMm rmapomMeTaniypruieckoro 06opyaoBaHus (B TOM Yncne cocyaos, paboTarowmx no
OaBITEHNEM) N TEXHOJOIMYECKON apMaTypbl (3aMOpHON U perynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOrO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAILMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-
N3MepuTenbHbIX I'IpVI60pOB, cpeacTB aBTOMaATUKU U CUTHanNmM3auum B otaernieHnn OCHOBHbIX onepau,vuh
rmapomeTanyprmyeckoro NpomM3BoacCTBa;

- NPpoOn3BOACTBEHHO-TEXHNYECKNE, TEXHOJIOITMYECKMEe NHCTPYKUNN NO BeAEHUIO onepauwﬁ rmapomMeTtannyprm4eckoro
Npon3BOACTBA TAXKENbIX LIBETHLIX METANMNOB,

- CNocoObl BbISIBNEHMS U perfaMeHT AEWCTBUM MO YCTPAHEHMIO BbISIBIIEHHBIX HEUCNPaBHOCTEN N OTKITOHEHWU B
pexmmax paboTbl 00opyaoBaHMA B OTAENIEHMM OCHOBHBLIX Onepauuii rmapomMeTanyprmieckoro npou3BoacTea;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETAYPrn4eckoro Npon3BoACTBa TSXKENbIX LBETHBIX METAIIIOB;

- MIHCTPYKUUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
mMeTannebl;

- TpeboBaHNs oxpaHbl Tpyaa, NPOU3BOACTBEHHOM CaHUTapUK, NPOMBbILLITEHHOW, 3KONTOMMYECKON, NOXapHOW 1
XMMUYecKon 6e30nacHOCTM B OTAENEHMM OCHOBHbIX Onepauuin rmgpomeTaniyprmiyeckoro npon3BoacTaa.

MK-1.6: Cnocob6eH opraHM3oBaTb paboTbl pabOTHUKOB OTAENIeHU OCHOB-HbIX ofepauui npouecca
rmapomMeTanslypruyeckoro NnpoM3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMK-1.6.2: YmeerT:

- onpefensiTb BU3yarbHO M MO KOHTPOSbHO-N3MepPUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperatax oTAeneHus rmMgpomeTanyprmieckoro npou3BoacTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHOIOMMYECKMX MPOLIECCOB B OTAENEHNN
rmapomeTanypruieckoro Npon3BoacTea

WIMK-1.6.1: 3HaeT:

- MPOM3BOACTBEHHO-TEXHUYECKMNE N TEXHOMOTMYECKNE UHCTPYKLIMKN, TEXHONOMMYECKUE KapThl, pernameHThl,
perynupyoLine nopsaok 1 npaeunna BegeHust NPOLECCOB B OTAENEHUN MMAPO-MeTannypr14eckoro NpomM3BoaCTBa;

- (bM3nKO-XMMUYECKMe NpPoLIECChHI, UCNONb3yeMble B FIMOPOMETaNNYPruyeckom Npon3BoacTBE THXKENbIX LUBETHbLIX
MeTansnos;

- UIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXKaLLMX AparoLUeHHble
MeTannsbl;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoACcTBa, Tpyaa M ynpaeneHus B rmapoMeTanypriieckoM Npon3BoacTBe;
- OCHOBbI MEHE)KMEHTA N KOPNOPaATUBHOW 3TMKU, MPUHLMMbI NOBLILLEHWUST KA4eCTBa TPYAOBOW XN3HU KONMeKT1Ba

WMK-1.6.3:




BnapeeTt HaBbikamu:

- KOHTPOS BbINOMHEHUSA NPOU3BOACTBEHHbLIX 3a4aHnin 1 cobrnogeHns paboTHUKaMU TEXHONOTMYECKNX MHCTPYKLMIA 1
pernameHToB;

- KOPPEKTMPOBKU AENCTBUN PabOTHUKOB NPU OTKNOHEHNSX U cOOsIX B BeOEeHNM OCHOBHbIX onepaumin npouecca
NPOU3BOACTBA TAXENbIX LBETHLIX METanos.,;

- KOHTpoOnsi cobntoaeHus paboTHUkamu TpeboBaHWI OXpaHbl Tpyaa, NOXapHOW, NPOMbILLNIEHHON, XMMUYECKOW 1
akonoruyeckon 6esonacHocTn

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KOUTUYECKUN aHaNN3 U CUHTE3 uHopMaumm, NPUMEHATb
CUCTEeMHbIN NoAXoA ANs pelleHNUs NocTaBneHHbIX 3aaay

NYK-1.1: HaxoguT n aHanuaupyeT umetoLLyocs MHPopMaumIo Ans pelleHns NocTaBneHHbIX 3agay

NYK-1.3: AHanusupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U HeOOCTaTKOB

NYK-1.2: NpegnaraeT nyTu pelieHns 3agavm Ha OCHOBE CMCTEMHOrO Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3agayv B pamMKax NOCTaBMeHHOW LieNniv U BbiIOMpaTb ONTUManbHble
Cnoco6bl UX peLleHus, UCXoaA U3 AeNCTBYHOLWNX NPABOBbIX HOPM, UMEKLLUUXCSH PeCYPCOB U OrpaHUYeHUn

NYK-2.1: OnpegensieT Cpoku, pecypchl, UCMOMNHUTENEN ANS peLleHns 3agaym

NYK-2.3: TpoBoaNT TEXHUKO — 3KOHOMUYECKOe 060CHOBaHUE, aHann3nMpyeT afekBaTHOCTb MPUHUMAEMbIX PeLLIEeHNI
C Y4eTOM AENCTBYIOLLMX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble cnocobbl pelleHnst 3agad

YK-4: Cnoco6GeH ocyLlecTBNATL AeNIOBYH KOMMYHMKALMIO B YCTHOW U NTMCbMeHHOW chopMax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®egepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BelbnpaeT KOMMyHUKATUBHbIE TEXHOMOMMU OBLLIEHMS Ha FOCYapCTBEHHOM Y MHOCTPAHHOM S3blkax

NYK-4.3: BoinonHseT nepesod npodeccnoHanbHbIX TEKCTOB C MHOCTPaHHOrO (-biX) Ha rocy4apCTBEHHbIN SA3bIK U
obpaTtHo

NYK-4.2: OcywiecTBnsaeT OenoByto Nepenncky Ha rocyaapCTBEHHOM U MHOCTPAHHOM SA3blKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble AedeKTonornyeckne 3HaHusi B couunanbHOn u npodpeccnuoHanbLHoOn
cchepax

NYK-9.1: NpumeHsieT 6a3oBbie edeKToNormieckne 3HaHms BO BCeX cpepax AeaTenbHOCTU

NYK-9.3: CoBepLueHCTBYET AeeKkTonorm4yeckme 3HaHns

NYK-9.2: BbibrpaeT MeToabl U NPUeEMbl OLIEHKN NPpodeCcCUuoHanbHoOn cpeabl

B pesyiabTaTte 0CBOCHHS JUCHMILINHBI (MOYJ/Is) 00y4arolIuiics J0JKEeH

3.1 |3HaTh:

3.1.1| 1. Teopun MeTaTypruyecKHX MPOLECCOB MOIYUIEHHs 30J10Ta U cepedpa; OCHOBBI TEPMOJTUHAMUKH U KHHETHKH,
MIPOIIECCOB TUIABKH, BBIIICIAUYNBAHIS, Pa3/ICICHHS U OCAKICHHSI METAIIOB, KOHIICHTPUPOBAHUS PACTBOPOB,
3aKOHOMEPHOCTH 00C3BOXKUBAHUSI TYJIBIT M IPOMBIBKH OCAKOB; YCTPOMCTBO M NPUHIIUIT ACHCTBHUS alllapaTos,
HAIpPABICHHS UX PA3BUTHS M COBEPLICHCTBOBAHMS; 3aKOHOMEPHOCTH, HHTEHCH(UKAIMHU [TPOLECCOB MONyYEHH s 30JI0Ta U
cepebpa.

3.1.2 | 2. MeTo010rn4ecKnX OCHOB PAIHOHAIBHOTO HCIIOIb30BAHMS IPUPOAHBIX PECYPCOB U 3aIIUTHI OKPYIKAIOIIEH CpeIbl
MTOJTyYEeHHUST 30J10Ta U cepedpa.

3.1.3 | 3. Meroaonoruueckre OCHOBBI MTPOIECCHOTO MOIX0/1a.

3.2 | YMeTh:

3.2.1 | 1. BerbupaTh Iponucu XUMHYIECKUX PEaKIuil IPOLeCcCcoB MOTyUeHHs 3010Ta U cepedpa X (GPU3UKO-XUMUIECKOTO aHAN3a;
HEeoOXOMMBIH MaTeMaTHYECKH alIapaTr UCCIeA0BaHNs TEPMOJUHAMUKY 1 KHHETHKH NPOIiecca, U MEXaHHU3MOB
epepabOTKHU 30JI0TOCOEPIKALINX PYH; HCHOJIB30BATH METOJOJIOTHIO TEXHOJIOTHUECKUX PACUETOB AN BEIOOPA OCHOBHOTO
00opynoBaHus; HOPMYIHPOBATE PEKOMEHIAINH 0 HHTCHCH(DHUKAIINN NIPOIIecca U yIyUIIeHUs Ka9eCTBa IPOTYKIIHN.

3.2.2| 2. ®opMynupoBaTh 3a1a41 IO PAMOHAIIEHOMY HUCIIOIb30BAaHUIO IPUPOJHBIX PECYPCOB U 3aLIUThI OKPYKaIOIIEH CpeIbl
MIOJTy4YeHHUsI 30710Ta U cepedpa.

3.2.3 | 3. ®opmynHrpoBaTh 3a/1a4H MPOIIECCHOTO TTOAX0Ia MOTYYESHHUs 30J10Ta U cepedpa.

3.3 | Bnagersn:

3.3.1| 1. HaBblkamu BBIOMpATh MPONHUCH XUMHUYECKUX PEAKIMI ITPOLIECCOB MOITyYEHHs 30JI0Ta U cepedpa X HU3HKO-
XMMHYECKOTO aHAJIN3a; HEOOXOJUMBIH MaTEeMaTHIECKH alllapaT HCCIeIOBAaHNS TEPMOIMHAMUKH M KHHETHKH IIporecca, u
MEXaHHU3MOB TIepPepadOTKH 30JI0TOCOACPKAIIIX PYH; UCIIOIH30BATh METOOJIOTHIO TEXHOJIOTHYECKUX PACUCTOB IS
BbIOOpa OCHOBHOTO 000pyA0BaHuUs; GOPMYIUPOBATh PEKOMEHIAIMH [0 HHTEHCU(PHUKALIMN MPOLIECCa U YIy4LICHUS
KauecTBa MPOLYKIHH.

3.3.2 | 2. HaBbIkamu peani30BBIBATH 32/1a4H 10 PAI[HOHATEHOMY HCIONIB30BaHUIO IPUPOTHBIX PECYPCOB U 3ALUTHI
OKpY>KaIoIIeH cpebl MOTydeHHs 3010Ta U cepebpa.

3.3.3 [ 3. HaBpIkamMu peali30BBIBATh 33/1a41 IPOIIECCHOTO MOAXO0/a ITOJyYeHUs 30J10Ta U cepedpa.

4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOAYJIS)




Koxn HaunmenoBanue pasesos u TeMm /Bua | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHS 3aHaTHsA/ Kvype M aTypa | pchl | pakT.
Paznen 1. BBenenne. ®@usnyeckue u
XMMHYecKHe CBOCTBA 30/10Ta U
cepedpa
1.1 O6ue nonoxenus. ctopuueckast 7 4 NYK-1.1 JI1.1 0
crpaBKa: 0COOCHHOCTH Pa3BUTHS NYK-1.2 | JI1.2J1
MUPOBOH U OT€UECTBEHHON NVK-1.3 2.1
30JI0TOJ00BIBAIOIIEH TPOMBIIIECHHOCTH, NyK-2.1 2.2
METOJIOB 100bIUM U IEpepadOTKH Py, NvyK-2.2 J12.3
TEOpUU MeTaITypruu 3o0ota. CTpaHsl - NYK-2.3
TIPOU3BOIUTENH OIarOPOTHBIX METAJUIOB. NvyK-4.1
O6mnacTu IpUMeHEeHHUs 6J1arOpOAHBIX NYK-4.2
metamioB. OyHkius aeHer. BamorHas NYK-4.3
(GyHKIHA 6JIaropoIHBIX METaJUIOB. NVYK-9.1
DopMbl HAXOXKIEHUS B IPUPOJE. NVK-9.2
dusnyecKre CBOWCTBA 30J10Ta U cepedpa, NVYK-9.3
3JIEKTPOHHOE CTPOEHHUE aTOMa, CTETICHU HOIIK-1.1
OKHCJICHUsI, CTAaHIapTHBIE 3JIEKTPOHHBIE HOIIK-1.2
MOTEHIHAAIIBL. 30JI0TO. XMMUYECKHE HOIIK-1.3
CBOMCTBA: KOPPO3UOHHASI CTOMKOCTb, NOIIK-2.1
COEIIMHEHUS C KHCIIOPOIOM, CEPOH, NOIIK-2.2
rajoreHaMH, CEJIEHOM, TEIIypOM, HOIIK-2.3
OpraHUYeCKUE COeTMHEHUS, KOJTOUIHbIE HNOIIK-4.1
pPacTBOPHI 30JI0Ta; BOCCTAHOBIIGHUE €T0 U3 NOIIK-4.2
XAMHAYECKUX COSAMHEHUH, KOMIUJICKCHBIE HOIIK-4.3
coenunenus. Cepebpo. Xumudeckue HOIIK-5.1
CBOICTBA: B3aNMOJIEHCTBHUE C HNOIIK-5.2
XMMHUYECKHMU peareHTaMu, sIBICHUE NOIIK-5.3
TIOTYCKHEHHSI, COCIUHEHUS C HOIIK-6.1
KHCJIOPOAOM, CEPOi, TalloreHamH, HOIIK-6.2
BOCCTaHOBJICHHE cepebpa U3 ero NOIIK-6.3
COCIMHCHUM, KOMITJICKCHBIC HOIIK-7.1
coenuneHus. /JIex/ HOIIK-7.2
HOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2

HIIK-1.6.3




1.2 O6ume nonoxenus. ctopuueckast 7 4 NYK-1.1 J1.1 0
crpaBKa: 0COOCHHOCTH Pa3BUTHS NYK-1.2 | JI1.2J1
MUPOBOH U OT€UECTBEHHON NVYK-1.3 2.1
30JI0TOZI00BIBAOIIEH TPOMBIIIEHHOCTH, NyK-2.1 2.2
METOJI0B A00BIUU U IEpepadOTKH Py, NVyK-2.2 J12.3
TeOpUr MeTamypruu 3o0ota. CTpaHsl - NYK-2.3
TIPOU3BOTUTENH OIarOPOTHBIX METAJUIOB. NVK-4.1
O6macTu IpIMEHEHHUs OJIarOpOAHBIX NYK-4.2
metamioB. OyHkius aeHer. BamoTHas NYK-4.3
(byHKIHSA 6JaropOTHBIX METaJUIOB. NVYK-9.1
DopMbl HAXOXKJEHUSI B IPUPOJIE. NVK-9.2
dusnyecKre CBOWCTBA 30J10Ta U cepedpa, NVYK-9.3
3JIEKTPOHHOE CTPOEHUE aTOMa, CTETICHU NOIIK-1.1
OKHCJICHUs1, CTAaHIapTHBIE 3JIEKTPOHHBIE NOIIK-1.2
MOTEHIMAIBL. 30710T0. XUMHUYIECKHE HOIIK-1.3
CBOMCTBA: KOPPO3UOHHASI CTOMKOCTbD, NOIIK-2.1
COCJIMHEHUS C KHCIIOPOIOM, CEpPO, NOIIK-2.2
rajOr€HaMH, CEJIEHOM, TEILIypOM, HOIIK-2.3
OpraHUYECKUE COeTMHEHUS, KOJTOUHbBIE HNOIIK-4.1
PacTBOPHI 30JI0Ta; BOCCTAHOBIIGHUE €T0 U3 NOIIK-4.2
XAMHAYECKUX COCAMHEHUH, KOMIIJICKCHBIS HOIIK-4.3
coequneHus. CepeOpo. Xumudeckne NOIIK-5.1
CBOICTBA: B3aUMOJIEHCTBHUE C HNOIIK-5.2
XUMHYECKMMU peareHTaMu, sIBICHUE NOIIK-5.3
TIOTYCKHEHHSI, COCIUHEHUS C HOIIK-6.1
KHCJIOPOAOM, CEPOid, TalloreHaMH, HOIIK-6.2
BOCCTaHOBJICHHE cepebpa U3 ero NOIIK-6.3
COCIMHCHUM, KOMITJICKCHBIC HOIIK-7.1
coeaunenus. /Cp/ NOIIK-7.2

HOIIK-7.3
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-1.4.3
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 HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.

Pasznen 2. U3Biedyenne 301012 U3
POCCHINTHBIX MECTOPOKAEHUIH




2.1

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

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-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/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-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
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasnen 3. TeopeTnueckne 0CHOBBI
HHaHupoBaHus. Beinenenne
0JIarOpoIHBIX METAJVIOB H3 PACTBOPOB




3.1

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 IPOU3BOJICTBEHHOTO TIpoIiecca
n ux BiuusHAE. CII0KHOCTH IEMEHTAIUH,
noBeaeHue npumeceit. LlemenTanus
amomuHueM. CopOuus 3010Ta HOHUTAMU
1 HOHUTOBBIMH MEMOpaHaMH.
Onexrpoanann3. PopMbI HAX0XKICHUSL
30JI0Ta B MOPCKOH BOZI€ © METOJIBI €T0
U3BJIEYEHHA. ONEKTPOIUTUYECKHE
CITIOCOOBI M3BJICUCHHMS 30JI0TA U cepedpa.
OObeMHbIe, TOPUCTHIE, HACHIITHBIC
karozs! /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




32

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 IPOU3BOJICTBEHHOTO TIpoIiecca
n ux BiuusHAE. CII0KHOCTH IEMEHTAIUH,
noBeaeHue npumeceit. LlemenTanus
amomuHueM. CopOuus 3010Ta HOHUTAMU
1 HOHUTOBBIMH MEMOpaHaMH.
Onexrpoanann3. PopMbI HAX0XKICHUSL
30JI0Ta B MOPCKOH BOZI€ © METOJIBI €T0
U3BJIEYEHHA. ONEKTPOIUTUYECKHE
CITIOCOOBI M3BJICUCHHMS 30JI0TA U cepedpa.
OObeMHbIe, TOPUCTHIE, HACHIITHBIC
katozs! /J1a6/

16

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




33 Hcropuueckas cinpaBka. Ponb pycckux u 7 17 NYK-1.1 J1.1 0
COBETCKUX YUYEHBIX B Pa3BUTHU TEOPUU U NYK-1.2 | JI1.2J1
MpakTHKH criocoba. Teopernmueckue NVYK-1.3 2.1
OCHOBHI Iporiecca. uarpammsl NyK-2.1 2.2
paBHOBecHBIX cocTosiHIM AuUCN-KCN- NVyK-2.2 J12.3
H20, AgCN-KCN-H20 u CuCN-KCN- NVyK-2.3
H20.Tepmonnnamuka mpouecca NVK-4.1
(37MeKTpoAHBIC MOTCHIINATEI 30JI0TA H NYK-4.2
cepeOpa B IMAHUCTBIX PACTBOpax, NYK-4.3
KOHCTaHTBI PaBHOBECUSI XUMHUYECKHUX NVYK-9.1
peaxiuil pacTBOPEHUS B LIMAHUCTBIX NVK-9.2
pacTBopax, u3MeHeHue sHepruu ['udoca). NVYK-9.3
TepmoauHamMuueckas BEpOATHOCTh NOIIK-1.1
PacTBOPEHUS 30JI0Ta B OJIHCYIbMUITHBIX NOIIK-1.2
pacTBOpax, pacTBopax THOCyIb(daTa U HOIIK-1.3
THOMOYEBUHBL. KuHeTHKa nporecca HNOIIK-2.1
(o01ue 3aKOHOMEPHOCTH, BITUSTHHE HOIIK-2.2
KOHIIEHTpALUH LIUaHUJa U KUCJIOPOJa, NOIIK-2.3
CKOpOCTH TepeMeIINBaHMs, HOIIK-4.1
temMrieparypsl, pH), MexaHu3M nporiecca NOIIK-4.2
nuanuposanus. Knaccudukamms u NOIIK-4.3
CBOMCTBA TEXHOJIOTUYECKUX NOIIK-5.1
30JI0TOCOJIEPIKAIINX PACTBOPOB K NOIIK-5.2
METOJI0B U3BJIeUEHUs. TeopeTHueckue NOIIK-5.3
OCHOBBI IIPOLIECCOB LIEMEHTALUH 30J10Ta U HOIIK-6.1
cepebpa uuHKOM. TexHOoIOrn4Yeckue HOIIK-6.2
(haxTOpBI MPOU3BOACTBEHHOTO MPOIEcCca NOIIK-6.3
¥ uX BnusHue. CII0KHOCTH IIEMEHTAIUH, HOIIK-7.1
noBeaeHue npumeceit. LlemenTanus HOIIK-7.2
anromuHreM. CopOLus 3010Ta HOHUTAMU HNOIIK-7.3
1 HOHUTOBBIMH MEMOpaHaMH. HIIK-1.1.1
OnexTpoauanus. PopmMbl HAX0KACHUS HIIK-1.1.2
30JI0Ta B MOPCKOH BOAE U METOJIBI €T0 UIIK-1.1.3
W3BJICUEHUS. DJICKTPOIUTHYECKUE 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

HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
UIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.

Pasgen 4. Ilyru coBepuieHCTBOBAHUS
LHHAHHUCTOro nponecca. Mcnoib3oBanue
HEIHAHUCTBIX PACTBOPHTEJICH 1JIs
BbIIEJIAYUBAHNUS 0J1aTOPOAHBIX
MeTaJLlI0B




4.1

BnusHue ycioBuil u pexuma
MepeMeIIMBaHUS Ha [TOKA3aTeIH
IMMaHUPOBAHMUA. BBIH_[CJ'Ia‘{I/IBaHI/IC B
IIyJIbCAIITMOHHBIX KOJIOHHAX, B alIaparax
TUAPOLUKIIOHHOTO TUIIA.
BrimenaunBanue, COBMEIICHHOE C
U3MeJIbueHrneEM. ABTOKJIABHOE
BBIIEJIAYNBAaHUE OJIAaTOPOIHBIX
METaJUIOB. BrllienaynBaHue B YCIOBUSIX,
HpI/I6J'[I/I)K€HHBIX K KHHCTUYCCKOMY
pexnMy. OcoOeHHOCTH KOHCTPYKITHH
PEaKTOPOB, TEXHOJIIOTHYCCKUX PEKUMOB U
mokasaTenei nmporecca. OTedecTBeHHAS
1 3apyOexHas MPaKTUKa COBPEMEHHBIX
BapUaHTOB LIMaHuUpoBaHus. [Ipouecc
COPOILIMOHHOTO BHIIIETAYHBAHHS, €T
TEXHOJIOI'MYECKHUE CXEMBI. TeOpeTI/I‘{eCKOG
000CHOBaHUE UCIIOIB30BAHUS
HELIMAHUCTBIX paCTBOPUTEINIEH B
METaJUTYprHH 30J10Ta U cepebpa. XuMu3M
1 TCPMOJNHAMUKA BSaHMOHCﬁCTBHH
PETEHTOB C 30JI0TOM H cepeOpOM.
AHanu3 U3BECTHBIX IPAKTHICCKUX
BapuaHTOB HMCIIOJIb30BaHUS
THOMOYCBHUHHBIX, TI/IOCyJ'H)q)aTHBIX,
aMMHAYHBIX U CYyTb(UTHBIX PACTBOPOB
JUTS BBIIIETIAYMBAHMS 30J10Ta U cepebpa
U3 PyA, ¥ KOHIIEHTpaToB. JlOCTOMHCTBA
1 HEJOCTATKH TCXHOJIOTHUYECCKHUX CXEM C
HCIIOJIb30BaHHEM HEIIMAHHUCTHIX
pactBopuTeneit. /Jlex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




4.2

BnusHue ycioBuil u pexuma
MepeMeIIMBaHUS Ha [TOKA3aTeIH
IMMaHUPOBAHMUA. anuenaanaHne B
IIyJIbCAIITMOHHBIX KOJIOHHAX, B alIaparax
TUAPOLUKIIOHHOTO TUIIA.
BrimenaunBanue, COBMEIICHHOE C
U3MeJIbueHrneEM. ABTOKJIABHOE
BBIIEJIAYNBAaHUE OJIAaTOPOIHBIX
METaJUIOB. BrllienaynBaHue B YCIOBUSIX,
HpI/I6J'[I/I)K€HHBIX K KHHCTUYCCKOMY
pexnMy. OcoOeHHOCTH KOHCTPYKITHH
PEaKTOPOB, TEXHOJIIOTHYCCKUX PEKUMOB U
mokasaTenei nmporecca. OTedecTBeHHAS
1 3apyOexHas MPaKTUKa COBPEMEHHBIX
BapUaHTOB LIMaHuUpoBaHus. [Ipouecc
COPOILIMOHHOTO BHIIIETAYHBAHHS, €T
TEXHOJIOI'MYECKHUE CXEMBI. TeOpeTI/I‘{eCKOC
000CHOBaHUE UCIIOIB30BAHUS
HELIMAHUCTBIX paCTBOPUTEINIEH B
METaJUTYprHH 30J10Ta U cepebpa. XuMu3M
1 TCPMOJNHAMUKA BSaHMOHCﬁCTBHH
PETEHTOB C 30JI0TOM H cepeOpOM.
AHanu3 U3BECTHBIX IPAKTHICCKUX
BapuaHTOB HMCIIOJIb30BaHUS
THOMOYCBHUHHBIX, TI/IOCyJ'H)q)aTHBIX,
aMMHAYHBIX U CYyTb(UTHBIX PACTBOPOB
JUTS BBIIIETIAYMBAHMS 30J10Ta U cepebpa
U3 PyA, ¥ KOHIIEHTpaToB. JlOCTOMHCTBA
1 HEJOCTATKH TCXHOJIOTHUYECCKHUX CXEM C
HCIIOJIb30BaHHEM HEIIMAHHUCTHIX
pactBopuTeneii. /J1a6/

16

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




43 BnusHue ycioBuil u pexuma 7 16 NYK-1.1 J1.1 0
TepeMeIIMBaHus Ha TOKa3aTeIn NYK-1.2 | JI1.2J1
LIMaHupOBaHus. BrienaunBanue B NVYK-1.3 2.1
IIyJIbCAlMOHHBIX KOJIOHHAX, B allapaTax NVK-2.1 122
THIIPOLIMKIOHHOTO THUIIA. NUYK-2.2 J12.3
BrimenaunBanue, COBMEIICHHOE C NYK-2.3
U3MelbYeHHEeM. ABTOKJIaBHOE NYK-4.1
BBIIEJIAYNBAaHUE OJIAaTOPOIHBIX NYK-4.2
METaJUIOB. BpllienaurnBaHue B YCIOBHSIX, NYK-4.3
NPUOJINKEHHBIX K KHHETHYECKOMY NVYK-9.1
pexnMy. OcoOeHHOCTH KOHCTPYKITHH NVK-9.2
PEaKTOPOB, TEXHOJIOTHUECKUX PEKUMOB U NVYK-9.3
nokasarerneii npouecca. OreyecTBEeHHASI HNOIIK-1.1
1 3apyOexHas MPaKTUKa COBPEMEHHBIX NOIIK-1.2
BapUaHTOB LIMaHuUpoBaHus. [Ipouecc HOIIK-1.3
COpOIIMOHHOTO BHIIIEIAYUBAHUS, €TO HNOIIK-2.1
TEXHOJIOTHYECKHE CXeMbl. TeopeTnieckoe NOIIK-2.2
000CHOBaHUE UCIIOIB30BAHUS NOIIK-2.3
HEIIMaHUCTBIX PACTBOPHUTENICH B HOIIK-4.1
METAJUTYPTHH 30JI0Ta U cepebpa. XuMH3M NOIIK-4.2
U TEPMOJMHAMHKA B3aUMOJICHCTBUS HNOIIK-4.3
PETEHTOB C 30JI0TOM H CepedpoM. HOIIK-5.1
AHann3 N3BECTHBIX MPAKTHYECKUX NOIIK-5.2
BapHaHTOB UCIIOJIb30BAHUS NOIIK-5.3
THOMOYEBHHHBIX, THOCYJIb(ATHBIX, HOIIK-6.1
aMMHAYHBIX U CYyTb(UTHBIX PACTBOPOB HOIIK-6.2
JUTS BBINIIETIAYMBAHUS 30J10Ta U cepedpa NOIIK-6.3
U3 PyA, ¥ KOHIIEHTpaToB. JlOCTOMHCTBA NOIIK-7.1
M HEJOCTATKU TEXHOJOTMYECKUX CXEM C HOIIK-7.2
HCIIOJIF30BAaHUEM HELIMAHUCTBIX HNOIIK-7.3
pactBopuTteneit. /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-1.4.3
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 HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.

Pasnen S. YnopHbie 30510T0- 1
cepedpocoaep:kamue pyabl 1 OCHOBHbIE
NMPUHIHIBI HX MeTAJLTYPruvdecKoit
nepepadorku. KydyHoe u noasemHoe
BblIIeJIAYUBaHHE




5.1

Knaccudukamus 3010TOCOACPKAMINX
pya. Koo duuuents! nenpeccuu, TUIBI
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/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




5.2 Krnaccudukarus 3010T0CoaepKAIIIX 7 6 NYK-1.1 J1.1 0
pya. Koo duuuents! nenpeccuu, TUIBI NYK-1.2 | JI1.2J1
YIOpHEIX pya. KBaprieBsie u CybhuIHbIC NVYK-1.3 2.1
PYZBI ¢ TOHKOBKPAIUIEHHBIM 30JI0TOM. NyK-2.1 2.2
MenucTele, CypbMSIHUCTHIE, NVyK-2.2 J12.3
MBIIIBSIKOBUCTHIE, YTIUCTHIE, TTTMHUCTHIE NYK-2.3
pyabl. OCHOBHBIE IIPUHIIUIIBI NVK-4.1
nepepaboTKN YIOPHBIX NYK-4.2
30JI0TOCOJEPKALIUX Py U KOHIIEHTPATOB NYK-4.3
(cBepXTOHKOE U3METBYCHNUE, IPIMEHCHHUE NVYK-9.1
XMMHYECKHUX PACTBOPUTENCH, 00XKHT, NVK-9.2
(hI0TaMOHHOE U TPaBUTALIMOHHOE NVYK-9.3
oboraieHue, aBTOKJIaBHOE U HOIIK-1.1
0aKTepraIbHOE BCKPBITUE U T.1T.). NOIIK-1.2
Metoabl HHTeHCUDUKAITIH HOIIK-1.3
[IMaHUPOBAHUS IPUMEHUTENBHO K NOIIK-2.1
repepaboTKe YIIOPHBIX BUIOB CHIPHSI. NOIIK-2.2
BaxrepuanbHble METObI BCKPBITUS NOIIK-2.3
YIOPHOTO CHIpbs. PoNb coBETCKHUX HOIIK-4.1
Y4EHBIX B Pa3BUTHH TEOPUHU U MIPAKTUKH NOIIK-4.2
MeTo/1a (OCHOBHBIE THITBI HNOIIK-4.3
MHKPOOPTaHU3MOB, (haKTOPHI, BIHSIOIIHE HOIIK-5.1
Ha XHU3HEAEATEIbHOCTD HNOIIK-5.2
MUKPOOPIaHU3MOB, B3aUMOJICHCTBHE NOIIK-5.3
OaKTepHii C TOBEPXHOCTHI0O MUHEPAJIOB). NOIIK-6.1
TexHonorust 6aKTepUaTBEHOTO HOIIK-6.2
BBINIENIAYUBAHUSA, AlllapaTypa U CXEMBI. NOIIK-6.3
IlepcniekTUBBI pa3BUTHS METO/IA. NOIIK-7.1
Teopernyeckre 0COOEHHOCTH NOIIK-7.2
TIEPKOJIALIMOHHOTO BBIIIETAYUBAHUS. NOIIK-7.3
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
HIIK-1.4.3
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 HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.

Pazgen 6. [Tupomeratyprudeckas
nepepadoTka 30J10TOCOAepP:KAIIero
ChIPbs




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
TexHooruaeckne ocobeHnoctu. 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/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-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
TexHooruaeckne ocobeHnoctu. 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/

20

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-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
TexHooruaeckne ocobeHnoctu. 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/

16

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-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
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasgen 7. Ilepepaborka
Me/1e31eKTPOJUTHBIX IIAMOB




7.1

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

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-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 U CBOICTBa MEIBAIEKTPOIUTHBIX
m1amMoB. O6e3MeKUBaHue MIJIAMOB.
BerliesieHre U3 Iu1aMoB TOBAPHOTO
ceneHa. [InaBka mramoB Ha
30JI0TOCEPEOPSHBIN CILIaB.
T'uapomeranTypruieckue cXeMbl
nepepabOTKH MEIBAICKTPOIIUTHBIX
nuaMoB. [lepcrieKTHBHBIE TEXHOIOTHT
nepepaboTku 1uiamoB. /Cp/

10

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-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
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasgen 8. Merajuryprust BTOpHYHBIX
0JIArOpOHBIX METALI0B




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 MeTawbl. CTpyKTypa
3aTpaT MPH U3BJICUYCHUH OJIArOPOIHBIX
METaJIIOB U3 PA3IMIHBIX BUIOB CHIPBSI.
Knaccudukarus 1 XxapakTepucTuKa
BTOPHYHOTO CHIphs. CymecTByoIIee
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/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-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 OpraHu3aluuoHHbIE, TEXHOJIOTUIECKUE U 7 10 NYK-1.1 J.1 0
SKOHOMHYECKUE PUHIIUTIBI HUYK-1.2 JI1.2J1
nepepabOTKH NEPBUYHOTO U BTOPUIHOTO NVYK-1.3 2.1
CBIPBS 0JIATOPOIHBIX METAJIJIOB. NVK-2.1 122
Opranu3auuoHHO-TIPAaBOBLIE NVyK-2.2 J12.3
0COOEHHOCTH JOOBIYH U MPOU3BOJICTRA NYK-2.3
OyaropoTHBIX MeTayuIoB B Poccnu u 3a NYK-4.1
py6exxom. @opMupoBaHHe IICH Ha NyK-4.2
OnmaroponHblie MeTaibl. CTpyKTypa NYK-4.3
3aTpar Mpu U3BJICYCHUH OJIarOPOTHBIX NYK-9.1
METAJUIOB U3 Pa3JINYHBIX BUJOB CHIPbS. NVK-9.2
Krnaccudukamus u xapakrepucTuka NVYK-9.3
BTOPUYHOTO ChIphs. CyliecTByloliee NOIIK-1.1
MOJIOKEHHE 00 MCTIIOIB30BaHUH U 000POTE HOIIK-1.2
6I1aropoHBIX METAJUIOB B OBITY H HOIIK-1.3
HapoHOM Xo3stiicTBe. HopMbl NOIIK-2.1
HCII0JIb30BaHus U Bo3Bpara. [lopsiiok NOIIK-2.2
coopa u yrunusanuu. [IpooupHbIit NOIIK-2.3
aHanu3, GyHKIMHU U BOZMOKHOCTH. HOIIK-4.1
Bo3pacratomiee 3HaueHue posn NOIIK-4.2
BTOPUYHOTO ChIpbs. IIpoucxoxaeHue u NOIIK-4.3
BHJIBI JIOMa 1 0TX0710B B/IM. HOIIK-5.1
IIpoucxoxaenue, CTpyKTypa, NOIIK-5.2
KJIaccU(pUKAIMS U XapaKTepUCTHKA NOIIK-5.3
3JIEKTPOHHOTO JiIoMa. TexHHUKO- NOIIK-6.1
9KOHOMHYECKHUE MPUHIHUIEBI THPO- U HOIIK-6.2
THIPOMETAIUTYPrUIeCcKOl mepepaboTKu NOIIK-6.3
OTJENIbHBIX BUAOB ChIpbsi BJIM. NOIIK-7.1
OcobenHOCTH TUIAaBKH CBHIpbs BJIM Ha NOIIK-7.2
CIEIUAIN3UPOBAHHBIX U HNOIIK-7.3
MeJICTUIaBUIIbHBIX 3aBOJIaX. TeXHOIOorus HIIK-1.1.1
1 TIOKA3aTeNH THAPOMETaJUTyprudecKon HIIK-1.1.2
nepepaboTKH OTAENBHBIX BUAOB CHIPhS HIIK-1.1.3
BIM. HIIK-1.2.1
/Cp/ 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-1.4.3
HIIK-1.5.1
HIIK-1.5.2
UIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

4.1 O0pa3oBaTebHbIE TEXHOJOTHU

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMn1eKT OLIeHOYHBIX CPeICTB

Komrrekr OLCHOYHBIX CPEACTB MO TUCHUIUINHE, COCTOSIH.[I/II)i N3 MaT€pUaJioB IJid TEKYIIET0 KOHTPOJIA U IMTPOBEACHUA
l'[pOMC)KyTO‘-IHOfI aTTeCTaluu 06yqa10m1/1x051, BKJTIOYas MOPSAA0K MPOBEACHUA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUS
PE3YyJIbTAaTOB HpOMe)I(yTO‘{HOﬁ aTTeCTallu U KPUTEPUHN BbBICTABJICHUS OLICHOK ITPEACTABJICH B KOC JUCIHUITIIINHBI.

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHE JTUCIIUITJIMHBI (MOZY JISA)

6.1. Pexomenayemasi iurepaTypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENN | 3ariaBue | W3narenscTBO, roa | On.aapec




ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBo, rog, On.axpec
JI1.1 [Kononosa O. H., CopOunoHHOE U3BIICUCHHE 30JI0Ta U3 pacTBOpoB | KpacHosapck: https://biblioclub.ru/in
XonmoropoB A. T'., U MYyJBI: XUMH3M IIpoLecca, CEIeKTUBHOCTD, Cubupckuii dex.php?
Kononos 1O. C. TEXHOJIOTHUS: MOHOTpa(us (benepanbHbII page=book&id=22925
yausepcuret (COY), |9
2011
JI1.2 | Mowuceenko O BhlIUIaBKE cepedpa u3 ero pya: MOHOTrpadus Mockaa: https://biblioclub.ru/in
(MowuceenkoB) @. I1. WznatenscTBO dex.php?
Axanemun Hayk page=book&id=47066
CCCl1, 1955 1
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBo, rog, On.axpec
JI2.1 |burees B. A., Biosur |OCHOBBI METAILTypIUIE€CKOTO IPOM3BOACTBA Cankr-IlerepOypr: https://e.lanbook.com/
K. H., Konokonb1ieB Jlans, 2017 book/90165
B. M., Canranuk B.
M.
JI2.2 |T'ynmmam6apos C. Y. | braropoaHbie MeTallTbl ¥ CIUIaBBL: MOHOTpadus Cankr-IletepOypr: https://biblioclub.ru/in
0.1., 1904 dex.php?
page=book&id=10368
8
JI2.3 | boraanosuu K. U. Cepebpo, cBUHEII U IMHK: MOHOTpaust Metporpan: 6.1., 1919 |https:/biblioclub.ru/in
dex.php?
page=book&id=46918
0
6.3.1 Ilepevyens NporpaMMHOro ogecrnev4eHust
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 IlepeyeHb UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | EnuHoe okHO J0CTyma K HH(GOPMAIMOHHBIM pecypcaM
6.3.2.2 | KoHCYIbTaHT-ILTIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAY JIS)
Ayn. Ne Haznauenue OcHaieHue
107 CTOJBI C KOMIIBIOTEPAMHU C BBIXOZAOM B MHTEPHET, CTYJIbsl, KHWD)KHbBIE HIKa(bI
U CTEIUTaXH.
VYueOHas AyIUTOPHS TUIS
IIPOBEIEHUS 3aHATHH
HEKIMOHHOFO 1 CEMHHAPCKOro VYueOusle MecTa (CTONBI U CTYNBs). Pabodee MecTo mpemomaBaTelst B COCTaBe
cTom, cTyn, TymOa. Kommbrorep mpemomaBatens C JOCTYIOM B HHTEPHET,
225 A, KypeoBOTO HPOCKTHPOBAHIA HWHTEPAKTUBHBIN TIPOEKTOP c MarHUTHO-MapKepHOM JIOCKOM.
(BBITIOTHEHUSI KypCOBBIX  pador), N
FPYIHOBLIX M HHIMBUYATbHbIX MoTOpH30BaHHBIN 3KpaH ¢ MOTOJOUHBIM POCKTOPOM. IMoTonounast kamepa.
o HokymenT-kamepa. HactonsHbIN MUKpOoQoH. 3ByKOBast CHCTEMA.
KOHCYJIbTAINH, TEKYILETO
KOHTPOJISL © IPOMEKYTOTHOM
VYuebnas ayIuTopus TUIS
MIPOBEICHUS 3aHATUH | YueOHble MecTa, 00OpyZOBaHHblE OJOYHOM MeOeNbl0 ¢ PpacrlooKeHUEM
JEKIMOHHOTO M CEMHHApCKOro | amdurearpom. Pabodyee MecTo mpernonasarelss B COCTaBe CTOJ, CTYJI, TymoOa,
300 THIA, KypCOBOTO TIPOCKTHPOBAHUS | TPMOYHKA, KOMIIBIOTEp IIpeNojaBaTeldst ¢  JOCTYIIOM B  HHTEpHET,
(BBIIONTHEHHUS  KYypPCOBBIX  paboT), | KHTEpaKTHBHAsA JOCKa C NMPOEKTOpoM. MoTopu3oBaHHEIN 3kpaH [loTomounsie
IPYNIIOBBIX M HMHAWBHUAYAIBHBIX | IOBOPOTHBIE  KaMepbl.  JlokymeHT-kamepa.  HacronbHblii  MuUKpOQOH.
KOHCYJIbTaITHH, TeKymiero | 3BykoBas cucrema. MapkepHast JoCKa.
KOHTPOJISL ¥ IPOMEKYTOIHOH



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

JlabopaTopust rTUIPOMETAILTY PrUH

- TIpoBeACHWE  JTADOPATOPHBIX
pabor mo  XuUMHH,  XHUMHH
METaJJIOB, Ul BCEX HAMpPAaBJICHH

jmaboparopHas mIeiike J1a00paTOPHEIH MEJbHUIIA  aHAJIMTHYEC
nmoarotoBklk B TY VYIMK B paTopHas, P patop i =

Hacocbl BakyyMHBIE, TEPMOCTaThl, IIKa() CYIIHIbHBIA, 1a0OpaTOpPHBIC BECHI
SNIEKTPOHHBIC ¥ MEXaHHYECKHE, CTOJ IJIsI JTa0OpaTOPHBIX BECOB, aHAIM3ATOP
I(PaKIINOHHBIH, mKagel 1abopaTOpHEIE, MeJbHULA GucepHas
nabopaTopHas, MeIIaJKH JIabopaTopHbIE, CTOJIBI -MOMKH J1abopaTopHBIE,
HACOCHl  IEPUCTANbTHYECKHE, OKCTPAKTOpP, YCTAHOBKA  3JEKTPOJIU3HAS

Kas,

aHaNM3aTop BJAru, peakTop M3 crekia Oopcuiukar.l Ky6.nM, peakrop u3

J1406 coorBerctBun ¢ PI'OC BO. A M

crekna Oopcunmkar. 3 KyO.nMm, OaHs nabopaTopHas, YCTPOWCTBO CYIIKH
TaK¥Ke o POGUIEHBIM N .

71a00paTOPHON TOCYIBI, MYJIBTHUMETP, aclipaTrop CHIb(GOHHBIH, mpudop ph-
JUCHUIIMHAM ~ Y4e0HOro  IIIaHa

MeTp, Kommpeccop, mnpubop ph-merp, HOHOMep, NPUOODP IIEKTPOIH3A
TIOJTOTOBKH 0akaaBpoB u .

pacTBOPOB COJEH, INTATUBBI AT MPOOHMPOK, KAIOPHUMETpP C HarpeBaTeneM,
MarucTpoB Kagenpsl

TEPMOMETPHI, IUTUTKAa JlabopaTopHas, peTYIATOp HampsDKeHHs, OJOK
Merannyprus.

IMUTaHUA,  XOJOAWIBHUK  JaOOpaTOPHBIH,  apeoMeTpsl,  Habop
aKBaAUCTIIIATOP, MEIbHUIIA 3€pHOBAst 1ab0paTOpHasl.

CHT,

8. METOJAUYECKHE YKA3AHUSA VIS OBYYAIOIIUXCSA 11O OCBOEHUIO JTUCIUITJIMHBI (MOZY JIST)

Meroamaeckne yka3aHus Ui 00yJaroIUXCs 0 OCBOCHHUIO JUCIIATLINHEI

1. NU3yuyenue paboueli mporpaMMbl AUCIUILIHHEL.

2. ITocemmeHne 1 KOHCIIEKTUPOBAHHE JIEKIIMIA.

3. O6s3aTenbHast HOATOTOBKA K MTPAKTHYECKUM 3aHATHAM.

4. N3ydeHne OCHOBHOM U IOIOJIHUTEIbHOM JIUTEPATYPblL, UHTEPHET-UCTOUHUKOB.
5. BeinonHeHUe BceX BUAOB CAMOCTOSITEIbHOM paboThI.

Db bekTuBHOE 0CBOCHHE AUCIUILTHHBI IPENONAraeT PEryIIiPHOE MIOCEIICHUE BCEX BU/IOB ayIUTOPHBIX 3aHSTHIA, BHITIOITHEHUE
IUIAHA CAMOCTOSITENILHON Pa0OThI B MOIHOM 00hEME U MPOXOKIECHUE ATTECTAIMH B COOTBETCTBHUHU C KAJEHIAPHBIM y4eOHBIM
rpaduKoM.

CTyaeHTy peKOMEHIyeTCsS O3HAaKOMHTBCS CO CIIMCKOM OCHOBHOM M IOTIOMHHUTENIBHOM uTepaTypsl. JlocTyn K HH(OPMAIIMOHHBIM
pecypcam OHONMHOTEKH U HH(POPMAIIMOHHO-CIIPABOYHBIM cucTeMaM ceTd "MHTepHeT" OpraHn30BaH B YUTAJIBHOM 3aJic OHOIHOTEKH
co cranmoHapHbix [19BM, 6o ¢ quunoro [I9BM (HoyTOyKa, ITaHIIETHOTO KOMITBIOTEPA WIIM HHOTO MOOWJIEHOTO YCTPOHCTBA)
MOCPEICTBOM OECIPOBOTHOTO AOCTYTIA IIPH aKTHBAIIMH HHANBHAYAIBHOM yUETHOH 3aITHCH.

3a,Z[aHI/IiI 1 METOANYCCKHC YKa3aHH K BBIIIOJIHCHHUIO Ha60paTOpHBIX pa60T COCTaBJICHBI B COOTBETCTBHHU C pa60qeﬁ nporpaMMoﬁ
JAUCHUIIIIMHBI METAJIITYPTHs 30JI0Ta U cepe6pa U NPCACTABJICHBI B VMK IHCIUIIIAHEL

JlabopaTopHBII MPAKTUKYM HAMpaBIeH Ha YIIyOJIeHHOE H3yYyeHUEe TEOPETHUECKOro MaTepuala U Ha IPUOOpeTeHNe YMEHNS,
HaBBIKOB M OIIBITA IIPOBEJICHUSI SKCIIEPUMEHTA, aHAIN3a M 00PabOTKH €ro pe3yIbTaToB.

C 1eJbIo OLICHKHU YPOBHS OCBOSHHUS MaTepHala 1o Kax/10i 1abopaTopHOil paboTe coCTaBIsI€TCS OTYET, HA OCHOBAaHUH KOTOPOTO
MPOBOANTCS 3aIIUTa JJAO0OPaTOPHOH pabOTHI.

Meroauueckrue peKOMEHAAINH K OPTaHU3aIHH U BEITOTHEHHIO CAMOCTOATEIFHON PabOThI COCTABIEHBI B COOTBETCTBHH C paboueit
IpOorpaMMON AUCHUILTHHBI METAILTYpPIUs 30/10Ta U cepebpa U npecrasieHsl B Y MK IUCHUIIIHHBL

CamocrosTensHas paboTa CTYACHTOB BKIIOYAET OCBOCHHE TEOPETHIECKOTO MaTepHaa, OATOTOBKY K BHITIOIHEHUIO 3a1aHAI
71a00PaTOPHBIX 3aHATUH, U MOATOTOBKY K 9K3aMEHY.

3amaHus 1 METOAWYECKHE YKa3aHHs K BBITOJHEHHIO KypCOBOI PaOOTHI COCTaBICHBI B COOTBETCTBUH ¢ pabodeli mporpaMmoit
JUCIUIIIMHBI METAJLUTypPrust 30JI0Ta U cepebpa u npezacrasieHsl B YMK quciuIuimHeL.

KypcoBast paboTa CTpyKTypHO SBIISIFOTCS 3aKJIFOUMTEILHBIM 3TAIIOM M3YyUCHUSI AUCIUIUINHEL, 2 OPraHU3aluOHHO IIPOBEPKOH 3HAaHUI
CTYAEHTOB UX YMEHHS PelIaTh MPAKTUUECKUE HHKEHEePpHbIe 3a1aun. [Ipn moaroroBke paboThl CHCTEMATH3UPYIOTCS, 3aKPETIISIOTCS
1 YriyOuIsitoTCSl HABBIKHM J1a00paTOpHBIX paboT, MOMCKA U aHATN3a TEXHUYECKOH HH(OPMAIIUH B CIICLIMATBHON JUTEpaType.

MCTOI[I/I‘-ICCKI/IC PECKOMCHOAIUH 110 OpraHru3anunu 06pa303aTenLHor0 nponecca ajst 06y‘{eHI/I${ HWHBAJINAOB U JIUI C OrpaHUYCHHBIMU
BO3MOKXHOCTSAMHU 3J0POBBA

[Tpr HEOOXOANMOCTH IIPOTPaMMa IUCHUIIMHBI MOXKET OBITh alallTHPOBAHA JUT HHKJIIO3MBHOTO 00YUYEHHS MHBAINIO0B H JIUIL C
OTpaHWIEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI C YI€TOM 0COOCHHOCTEH MX IMCUXO(U3NIECKOTO PA3BUTHS, HHAUBHIYAIBHBIX
BO3MOKHOCTEIl 1 HEOOXOUMBIX CIIEIHATIBHBIX YCIOBUI UX O0YUIEHHS.

HpI/I HaJIMYWU B Ipynne CTyACHTOB C OrpaHUYCHHBIMU BO3MOKHOCTAMMU 3J0POBbS BO3MOXKHO HCIIOJIB30BaTh aJalITUBHBIC
TCXHOJIOTHUU.

JIn1s CTYyZIeHTOB ¢ OTpaHUYEHHBIM CITyXOM:
- NCTIOJIF30BaHKE PAa3HOOOPA3HBIX TUIAKTHIECKIX MAaTePHAIOB (KapTOYKH, PUCYHKH, MICEMEHHOE OIMCAHUE, CXeMBI U T.II.) KaK
MOMOLLb JJIs IOHUMaHUS U PEILEHNs] IOCTAaBICHHOM 3a1a4H;




- HCII0JIb30BAHUE BUAEOMATEPUAJIOB, KOTOPBIE JatOT BO3MOXHOCTD MOHATH TEMY 3aHATHUS U OCYLIECTBUTH KOMMYHUKAaTUBHBIE
NIeUCTBUS;
- BBITIOJIHEHUE TMIPOEKTHBIX 33aHUN IO U3Y4aeMbIM TEMaM.

7151 cTyI€eHTOB C OrpaHUYEHHBIM 3PEHUEM:

- UCIIONB30BaHUe (PHIIBMOB C BO3MOXHOCTBIO BOCIIPHATHS Ha CIIyX AaBAEMOM B HUX HH(MOPMALIUH JUTs TOCIIEIYIOIIETO ee
00CyXIeHUS,

- UCIIOJIb30BaHUEC ayAIMOMATECPUAIIOB 110 N3YyHYaCMbIM TEMaM, UMCIOIIIUMCSA Ha Ka(benpe;

- HHJMBHyaJIbHOE OOIIEHHE C TPENoAaBaTeNIeM [0 H3y4aeMOMYy MaTepHaIy;

- TBOPYCCKHUEC 3aJaHUsA 10 U3yJaCMbIM TEMaM MJIM 110 JIMYHOMY XKCJIAHUIO C YUCTOM HUHTCPCCOB 06yqaeM0r0.
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