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MeTaJLTYpruu



1. KOMIETEHI[UY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJITATE OCBOEHMSI JUCIIUTIINHBI
(MOZY.JIS)

MNK-1: Cnoco6eH onpeae-nATb OpraHU3aLMOHHbIE U TEXHUYECKNE MePbl MO BbINOSIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHUI NNaBuUNbHbIM NepeAerioM NPoU3BOACTBA TAXKESbIX LBETHbIX MeTansos

WUIMK-1.1: 3HaeT: - ycTPOWCTBO, HAa3Ha4YeHNe, TEXHUYECKNE XapaKTEPUCTUKUN, KOHCTPYKTUBHbIE OCOBEHHOCTM, NpaBuna
obcnyXmMBaHMS 1 aKCnyaTaumMm NPUMEHSAEMbIX B MMPOMETaNyprum MraBuibHbIX arperaTtoB: OTpaXkaTerbHbIX,
LWAXTHBIX, PyAHOTEPMUYECKMX, 0DOEQHUTENBHbBIX Never, neyver BaHokoBa, KNCOPOAHO-B3BELLEHHON N KUCNIOPOAHO-
drakenbHOW NNaBKW, aNeKTPOaYroBbIX, MHOYKLMOHHBIX NeYen, PbloMUHI-NeYen, BenbL-nevyen, KOHBEPTEPOB,
paHMPOBOYHbIX KOTIOB; - CXEMbI TEXHOTOrMYECKON 06BA3KM Meyvn, NoarLLMX U OTBOLALLNX BO3AYXOMNPOBOAO0B,
ra3oxogos, SJ'IeKTpOCHa6)KeHI/I$|, KUCINOPOAHbIX, ra3oBblX, NAapoBbIX, BOAAHbIX KOMMyHI/IKaLI,I/II7I, cucTtem UMpKynaumum n
OoXnaxaeHud; - OCHOBHbIe MeTannyprunyeckme TeXxHonornm npomn3BoacTea TAXernblX UBETHbIX MEeTansios, ¢)M3VI‘-I€CKMG
MpOoLLECChI M XMMUYECKUE peaKLmm npoLecca NnaBky LIBETHLIX METANOB U CNNaBoB; - hakTopbl, BAUSIOLLNE HA XOA4
TEXHOOMM4YecKoro npouecca, U cnocobbl ynpaeneHus UMu; - AeNCTBYIOLNE CTaHAaPTbl, TEXHUYECKUE YCIOBUS,
MOMOXEHMS U UHCTPYKLIMWN MO COCTaBMEHWNIO N OCPOPMIEHUIO TEXHUYECKOW U YY4ETHOM JOKYMEeHTauuu; -
cneumanuanpoBaHHoOe NporpammHoe obecneyeHne NNaBUMBHOMO y4acTKa; - TpeboBaHUS oxpaHbl Tpyaa,
NPOMBbILLIEHHON, 3KONMOMMYECKON U NOXXapHOM 6e30MacHOCTU Ha NNaBUIIbHOM y4acTke

UIMK-1.2: YmMeeT: - oLleHnBaTh Ka4eCTBO U COOTBETCTBUE TEXHNUYECKUM YCMNOBUSAM (TEXHOMOrMYECKMM perfnamMmeHTam)
Cblpbs (LLUMXThI) U 3HEeproHocuTenen (ras, MasyT, KOKCUK, CKaTbl BO34yX, KUCNOPOA, a30T); - perynuposaTh npouecc
NnnaBKW HA OCHOBE AaHHbLIX O COCTaBe MNepensaBsieMblX MaTepranoB, NoKa3aHUn KOHTPOSbHO-N3MeEPUTENbHbIX
NprMbOPOB M BU3yanbHbIX HAbNOAEHWIA; - OPraHM30BbLIBaTh B 3aBMCMMOCTM OT COAEPXKaHUS MeTanna u XMMmM4Yeckoro
cocCTaBa LUMXTbl BEAEHNe npouecca NiiaBk1 B pexxmmax, obecrnevmBaoLlLmx MakcuMarnbHOe M3BNeYeHe metanna u
BbIXOZ FOAHOrO; - KOPPEKTUPOBATL MPOLECCHI NaBku fobaBneHmem nocoB 1 000POTHBLIX MaTepMarnos,
WHTEHCMBHOCTbBIO AYTbS.

UIMK-1.3: BnageeT HaBblkaMU: - KOHTPOSSl COCTOAHMSA 000py40BaHMSI U BCOMOraTeNbHbIX MaTeprarnoB Ans
npoLecca nnaBfeHnst B NeYn; - COCTaBEHNS TEXHUYECKON JOKYMEHTALMM 1S PECYPCHOMO U OpraHn3aLoHHOro
obecneyeHnst npouecca NoAroToBKMN 1 BEAEHUS NNaBKu, pasfnnBKN MeTanna; - MOHUTOPUHra YCTaHOBITEHHbIX
PEXMMOB M KOHTPONMPYEMbIX NapamMeTpoB BeAEHNsI NPOLECCOB MMaBku (Nepennasku U padMHMPOBaHWS LBETHbBIX
MeTarnnoB, NMaeku pya, KOHLUEHTPaTOB, arnoMepaTa, orapka u cniaBoB, bOMUHIOBaHWS, BENbLEBAHUS,
ONCTUNAALMKM, KyNensiymMm) B nevax pasnmyHbiX BUOOB M TUMNOB; - BbIABMEHUS MPUYUH HEFaTUBHBIX U3MEHEHWI
napameTpoB 1 nokasaTenen npoLecca NnaBkuy; - onpegeneHms Mep no yCTpaHeHuo Henonagok B paboTe neyvHbIxX
arperaTtos 1 BcoMoraTenbHoro obopyaoBaHus; - aHanuaa pesynbTaToB NPON3BOACTBEHHON OEATENbHOCTU
noapasaeneHns 3a CMEHY - pacxofa MaTepuarnbHO-TEXHUYECKUX PECYPCOB U SHEProHOCUTENEN, MpUYMH Bpaka nnm
CHWXXEHUS kavecTBa npoaykumm (paboT, ycnyr); - BeAeHWUst Y4ETHOM U TEXHOMNOMMYECKOW AOKYMEHTaUUN Ha ByMaXKHbIX
1 (MUNn) SNEKTPOHHbIX HOCUTENAX

B pe3ynbTaTe 0cBOEHUSI AUCHUIJIMHBI (MOIYJIS1) 00Y4AIOUIUICS H0/KEH

1.1 | 3HaTh:

1.1.1| 1. Teopun MeTanIypru4ecKux MpoIeccoB MOTYUYEHHUS 300Ta U cepedpa; OCHOBBI TEPMOAMHAMUKH U KHHETHUKH,
MPOLIECCOB IUIABKH, BBIIECTAYNBAHNS, PA3ACICHUS U OCAKACHUS METAJUIOB, KOHIIEHTPUPOBAHHUS PACTBOPOB,
3aKOHOMEPHOCTH 00€3BOXKUBAHUS ITYJIBIT ¥ IPOMBIBKH OCAIKOB; YCTPOMCTBO M MPHHIIUIT AEHCTBHUS alllapaTos,
HaINpaBJIeHHUs UX Pa3BUTHUS U COBEPIICHCTBOBAHN, 3aKOHOMEPHOCTH, HHTCHCH()UKAIINH ITPOIIECCOB MOTYIEHHS 3070Ta 1
cepebpa.

1.1.2 | 2. MeTomon0rn4ecKiuX OCHOB PAI[OHAIBHOTO HCIIOJIb30BAHHS IPHUPOIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH CpeIbl
MOTy4eHHMs 3010Ta U cepedpa.

1.1.3 | 3. MeTononorudeckre OCHOBBI MPOLIECCHOTO MOJAX0/A.

1.2 | YmeThb:

1.2.1 | 1. BebupaTs nponmcH XUMHIECKUX PEakInii MPOIecCcoB MOIyUeHHUS 30JI0Ta U cepedpa UX (QU3UKO-XMMHUECKOTO aHAJIH3a;
HEOOXOANMBII MAaTeMaTHYECKH ammnapaT UCCIeJOBaHNS TEPMOJUHAMUKI M KHHETHKH IpoIiecca, 1 MEXaHU3MOB
nepepabOTKU 3010TOCOAEPIKAIINX PYI; UCIONIB30BaTh METOAOJIOTHIO TEXHOJIOTMYECKUX PAcyeTOB Al BBIOOpa OCHOBHOTO
00opymoBaHus; (HOPMYITHPOBATE PEKOMEHIAIINH 110 HHTCHCH(DUKAIIMH TIPoIiecca U yIyJIICHU Ka9eCTBa IPOTYKIIHH.

1.2.2 | 2. ®opmymupoBaTh 331a4H 110 PAHOHATHHOMY UCIIOJIB30BAHUIO IPUPOIHBIX PECYPCOB H 3AIIUTHI OKPYXKAIOIICH Cpebl
MIOJTy9eHHMS 30JI0Ta U cepedpa.

1.2.3 | 3. ®opmyaupoBaTh 3a1a4H MPOIIECCHOTO MOAX0a MOMYUYCHHUS 30J10Ta U cepedpa.

2. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOAYJIS)

Koz HanmeHoBaHMe pa3/ieJioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB
Pasznen 1. Beenenne. dusuyeckne 1 XUuMHYEeCKHe 0
CBOIiCTBA 30J10Ta U cepedpa




1.1

O6mue nonoxxeHus. Mictopudeckas crpaBka:
0COOEHHOCTH Pa3BUTHSI MUPOBOH U OTEUECTBEHHON
30JI0TOIOOBIBAIOIIEH ITPOMBIIICHHOCTH, METOIOB
JOOBIYH U TIepepaboTKU Py, TEOPHUH METAITYPIHH
30510Ta. CTpaHBbl - MPOU3BOIUTEH OJIATOPOIHBIX
MeTtajuioB. O0nacTi NpUMEHEHUs! OJI1aropoaHBIX
MetauioB. @yHKHs neHer. BamoTHas QyHkmums
6maroponHbIX MeTauIoB. DOpMBI  HAXOXKACHUS B
npupoze. Puznueckue CBOMCTBa 30510Ta U cepedpa,
ANIEKTPOHHOE CTPOCHHE aTOMA, CTCTICHN OKUCIICHUS,
CTaHAAPTHBIE MICKTPOHHBIE TIOTEHIUANIEL. 30JI0TO.
XUMHYECKHE CBOMCTBA: KOPPO3UOHHAsI CTOUKOCTb,
COEJJMHEHUS C KUCIOPOIOM, CEPOH, raJoreHamu,
CEJICHOM, TeJTYPOM, OpraHHIECKHEe COCAUHECHNS,
KOJUIOMJHBIE PACTBOPHI 30JI0Ta; BOCCTAHOBIICHUE €TO U3
XUMHYECKHX COSUHEHHUN, KOMIUIEKCHBIE COSANHEHHMSI.
Cepebpo. XuMHUUYECKIEe CBOWCTBA: B3aUMOJICHCTBHUE C
XMMHYECKUMH peareHTaMH, SBJICHHE TOTYCKHEHUS,
COEJMHEHUS C KUCIOPOIOM, CEPOi, raJoreHamu,
BOCCTaHOBJIEHHE cepedpa U3 ero CoeJMHEHHH,
KOMILIEKCHBIE coenuHenus. /Cp/
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Pazzen 2. 3Bi1eyeHne 30J10Ta H3 POCCHIMTHBIX
MECTOPOKIEHUMH

2.1

Turms! pocchiniei, METOIBI BCKPHITHS U pa3pabOTKH.
IoaroroBuTeIEHBIE M 00OTATHTENBHEIE IPOIECCHI TIPH
M3BJICUEHHUH 30JI0Ta U3 pocchineit. J[paxHslil criocoO,
€ro armaparypa, JIOCTOMHCTBa criocoba. /JIex/

2.2

Tursl poccsineit, METOABI BCKPHITHSI M pa3pabOTKH.
[onroroBuTenbHBIE M 00OTATHTENBHEIE IPOLIECCHI TIPH
M3BJIEUEHHH 30JI0Ta U3 pocchineil. J[paxHslit crocob, ero
anmaparypa, 10CTOMHCTBa criocoba. /Cp/
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Pasnen 3. YnopHblie 30,10T0- U cepedpocoaep:xaiue
PYIbI H OCHOBHBbIE MPUHIUNBI HX METAJLTYPra4ecKoii
nepepadorku. Kyunoe u moazemnoe BolieiaunBaHue

3.1

Kraccudukanus 3010T0OCOAEPKANX PYA.
Koa¢dummeHTs! nenpeccuy, THIBI YIIOPHBIX PYII.
KgapreBsle u cyab(uaHbie pyabl ¢ TOHKOBKPATICHHBIM
30J10TOM. MeaucThie, CypbMSHUCTBIC, MBIIIBSIKOBHCTHIC,
YTIUCTHIC, TNINHACTHIE pyAbl. OCHOBHBIE TPUHITAIIBI
nepepaboTKN YHOPHBIX 30J0TOCOAEPKALTUX PYA 1
KOHIICHTPATOB (CBEPXTOHKOE U3MEJIbUCHHUE, TPUMEHEHHE
XMMHYECKHX PAaCTBOPUTEINCH, 00XXHUT, (IIOTALMOHHOE U
TpaBHTallMOHHOE 00OTalIeHNe, aBTOKIIABHOE
OakTepuaIbHOE BCKPBITUE U T.1.). MeToabl
MHTEHCH(UKALMN IMAHUPOBAHMS TPUMEHHUTEIBHO K
nepepaboTKe YHOPHBIX BUIIOB CHIphs. bakrepnansHble
METO/BI BCKPBITHS YIIOPHOTO CHIPBS. PoIb coBeTCKMX
YUYEHBIX B PA3BUTHU TEOPUH M IPAKTUKH METO/A
(OCHOBHBIE THITBI MUKPOOPTaHU3MOB, (haKTOpBHI,
BIMAIOIINE Ha KU3HEIESATEIEHOCTh MIKPOOPTAaHU3MOB,

B3aUMOJIeiicTBIE OaKTepHii C MTOBEPXHOCTHIO MHHEPAJIOB).

TexHomorus 6akTepruaIbHOrO BhIIETAUYHBaHUS,
arnmaparypa U CXCMBbI. HCPCHCKTI/IBBI pa3BuUTUA METOAA.
Teopernueckue 0COOCHHOCTH TMEPKOJISLHMOHHOTO
BbIleIaunBaHusl. TpeOoBaHMA K CHIPBIO,
TEXHOJIOTUYECKHUE PSKUMBI. [IepKosiys B yaHax.
KyuHoe BbllenauyiBaHue C HCIOJIb30BaHUEM
CIICIMaJIbHBIX IIJIOIIAJ0K. HOH3CMHOC BBIIIICIIAYNBAHUC
LUAHUCTHIMH M HSLIMAHUCTBIMU PACTBOPAMH. TEXHHKO-
SKOHOMUYECKUN aHAJIN3 BAPHUAHTOB IICPKOJAITUOHHBIX
npomueccos. /JIex/
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Knaccudukarus 3010TocoAEpKALIIUX PYI.
KoadduumenTs! nenpeccuu, THIBI yIIOPHBIX PYA.
KgapreBsle U cyabp(uaHbBIe pYABI ¢ TOHKOBKPATUICHHBIM
30J10TOM. MenucTHIe, CypbMSIHUCTEIE, MBIITBIKOBHCTEIE,
YTIIUCTBIE, TIIMHUCTBIE Pyabl. OCHOBHBIE TIPUHIIUIIBI
1IepepabOTKU YIIOPHBIX 30JI0TOCOAEPKAIIUX Py U
KOHIIEHTPATOB (CBEPXTOHKOE M3MENbYCHHUE, IPUMCHEHHE
XMMHUYECKHX PACTBOPUTENEH, 00XKUT, (pIoTaOHHOE U
IpaBUTAIIMOHHOE 00OTallleHNEe, aBTOKJIABHOE 1
OakTepHaIbHOE BCKPBITHE M T.1I.). MeETOMBI
HMHTEHCH(UKAINY IUAHAPOBAHHS IIPIMEHHUTEIBFHO K
nepepaboTKe YIIOPHBIX BUIOB ChIpbs. bakrepuaibHble
METO/IbI BCKPBITHS YIIOPHOTO ChIPbsl. Poib coBeTckux
yUY€HBIX B Pa3BUTHH TEOPHUH M TIPAKTHKN METOAA
(OCHOBHBIE THUIIBI MUKPOOPTaHU3MOB, (haKTOPHI,
BIIMSIOLINE HA )KU3HEACATEIbHOCTh MUKPOOPTaHU3MOB,

B3aMMO/ICICTBIE OaKTEePHl C MOBEPXHOCTHIO MUHEPAJIOB).

TexHOMOTHsI GAKTEPHUATBHOTO BBIIICIAYNBAHUS,
anmaparypa u cxeMbl. [1epCreKTUBbI pPa3BUTHSI METOIA.
Teoperuueckue 0COOEHHOCTH MEPKOJISHOHHOTO
BhIIIETaYMBaHusl. TpeOOBaHUS K CBIPBIO,
TEXHOJIOTUYCCKHUE PSIKUMBIL. [IepKOIIAIHS B YaHAX.
KyuHoe BbIllIENauyMBaHUE C HCTIOIb30BAHHEM
CIEIHAIBHBIX TUTOMAN0K. [loa3eMHOE BhINICIAYHBAHIE
[UAHUCTHIMU U HEI[MAHUCTBIMH PACTBOpaMu. TEeXHUKO-
SKOHOMHYECKHI aHAITM3 BAPUAHTOB MEPKONISAIIMOHHBIX
nporeccos. /Cp/
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Pasnen 4. Ilyrn coBeplieHCTBOBAHUSA LIUAHUCTOTO
npouecca. Mcnonpb3oBaHne HeIMAHUCTHIX
pacTBopuUTeIel 1S BhIeJaYMBAHUSA 0JIarOPOAHBIX
METAJLJIOB

4.1

BiusHue ycnoBuil u pexxuMa nepeMelnBaHus Ha
MoKa3aTelH [[HaHNPOBaHus. BrllenadrBanue B
MyJIbCAIllMOHHBIX KOJOHHAX, B anmaparax
THJIPOLIMKJIOHHOTO TUIA. BrllenauuBanue,
COBMEILIEHHOE C U3MeNbYeHUEM. ABTOKIABHOE
BbIIIETaYUBaHNE OIArOPOIHBIX METANIIOB.
BrimenaunBaHue B yCIOBHSX, IPHOJIMKESHHBIX K
KHHETHYeCKoMy pexxuMy. OcoOeHHOCTH KOHCTPYKIIHH
PEaKTOPOB, TEXHOJIIOTHYECKUX PEXKUMOB U TTOKa3aTeneil
mnpouecca. OTedecTBeHHas U 3apyOexHas MpaKTHKa
COBPEMEHHBIX BapUaHTOB IIMaHupoBaHus. [Iponecce
COPOIIMOHHOTO BBIIIETAYNBAHHNS, €70 TEXHOJIOTHIECKHE
cxeMsbl. TeopeTnueckoe 060CHOBaHHE HCIOIb30BAHUS
HELMAHUCTBIX PACTBOPUTENIECH B METAILILYPriM 30J10Ta U
cepebpa. XWMHU3M U TePMOJUHAMUKA B3aNMOAEHCTBUSL
PETEHTOB C 30JI0TOM U cepeOpoM. AHaU3 U3BECTHBIX
MIPaKTHYECKUX BAPUAHTOB HCIONb30BAHUS
THOMOYEBHHHEBIX, THOCYJIb()ATHBIX, aMMHAAYHBIX 1
CyNb(UTHBIX PACTBOPOB AT BBIIEIAYNBAHNUS 30JI0TA U
cepebpa U3 pyl, U KOHIIEHTPAaToB. JOCTOMHCTBA U
HEAOCTATKHU TEXHOJOIMYECKUX CXEM C MCIIOJIb30BAHUEM
HEIIMaHUCTHIX pacTBopuTenei. /JIex/




4.2

Biusnue ycnoBuil u pexxuMa epeMelInBaHus Ha
MoKa3aTeH IUaHUPOBaHus. BrllenadrBanue B
ITyJIbCAIIMOHHBIX KOJOHHAX, B araparax
THAPOIUKIOHHOTO THMA. BelmenaunBanne,
COBMEIIEHHOE C U3MeNb4YeHHEeM. ABTOKIABHOE
BBIIIENIAYMBaHUE OJ1arOPOIHBIX METAJLIOB.
BrimenaunBanue B yCIOBHAX, IPHOJIKESHHBIX K
KHHETH4eCKoMy pexxuMy. OcoOeHHOCTH KOHCTPYKIIUH
PEaKTOPOB, TEXHOJIIOTHYECKUX PEXKUMOB U TTOKa3aTeneil
mporecca. OTedecTBeHHAs U 3apyOeKHas MPaKTHKa
COBPEMEHHBIX BAPHAHTOB IMaHupoBanus. [Ipomecc
COPOIIMOHHOTO BHIIIETaYUBAHUS, €70 TEXHOJIOTHUECKHE
cxeMsl. TeopeTnueckoe 000CHOBaHHE UCTIONB30BAHUS
HEIIMAHNUCTHIX PACTBOPHUTEINICH B METAJUTypTHH 30JI0Ta U
cepebpa. XUMHU3M U TEPMOJNHAMHKA B3aUMOJICHCTBUS
PETEHTOB C 30JI0TOM M cepeOpoM. AHanu3 U3BECTHBIX
MIPaKTHYCCKUX BAPHAHTOB HCIIOIB30BAHUS
THOMOYEBHHHBIX, THOCYJIb(ATHBIX, aMMHAYHBIX 1
CyNb(UTHBIX PAaCTBOPOB AT BBIIIEIAYUBAHUS 30JI0TA U
cepebpa U3 py/[, ¥ KOHIEHTPaToB. JlOCTOMHCTBA U
HEIOCTaTKH TEXHOJIOTHYECKUX CXEM C HCITOIh30BaHNEM
HEIIMaHUCTHIX pacTBopuTenei. /J1ab/
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BiusHue ycnoBuil U pexxuMa epeMelIiBaHus Ha
MoKa3aTely IUaHUPOBaHus. BrllienadrBanue B
ITyJIbCAIIMOHHBIX KOJOHHAX, B alapaTax
THAPOLUKIOHHOTO TUMA. BelmenaunBanue,
COBMEIIEHHOE C U3MeNb4YeHHEeM. ABTOKIABHOE
BBIIIENIAYMBaHUE O1arOPOIHBIX METAJLIOB.
BrimenaunBaHue B yCIOBHAX, IPHONIMKESHHBIX K
KHHEeTH4ecKoMy pexxumy. OcoOeHHOCTH KOHCTPYKIUH
PEaKTOPOB, TEXHOJIIOTHYECKUX PEXKUMOB U TTOKa3aTeneil
mporecca. OTedecTBeHHAs U 3apyOeKHas MPaKTHKa
COBPEMEHHBIX BAPHAHTOB InaHupoBanus. [Ipomecc
COPOIIMOHHOTO BHIIIETaYNBaHUSA, €70 TEXHOJIOTHUECKHE
cxeMsl. Teopernueckoe 000CHOBaHHE UCTIONB30BAHNUS
HEIIMaHNUCTHIX PACTBOPHUTEINICH B METAJUTypTHH 30JI0Ta U
cepebpa. XHUMHU3M U TepPMOJUHAMUKA B3aUMOAEHCTBUSL
PETreHTOB C 30JI0TOM M cepeOpoM. AHaIM3 U3BECTHBIX
MIPaKTHYECKUX BAPHAHTOB MCIONB30BAHI
THOMOYEBHHHBIX, THOCYJIb(ATHBIX, AMMHAUHBIX I
CyNb(UTHBIX PaCTBOPOB AT BBIIIENAYUBAHUS 30J10TA U
cepebpa U3 pyJ, ¥ KOHIEHTPaToB. JlOCTOMHCTBA U
HEIOCTaTKH TEXHOJOTMYECKUX CXEM C HCIIOIh30BaHNEM
HEIMaHUCTHIX pacTBopuTenei. /Cp/
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Pa3nen 5. TeopeTuyeckue OCHOBbI IHAHUPOBAHMSA.
Broigesnenne 0J1aropoaHbIX METAJIOB U3 PACTBOPOB




5.1

Hcropuueckas cupaBka. Ponb pycCKHX U COBETCKUX
yU€HBIX B Pa3BUTUU TEOPUU U MIPAKTUKHU CIOCOOA.
TeopeTmueckne 0CHOBHI TIporiecca. J{narpaMMel
paBHOBecHbIX cocTosiHUM AuCN-KCN-H20, AgCN-KCN
-H20 u CuCN-KCN-H20.TepmoarHamuka mnporecca
(3MeKTpOIHbIE TTOTEHIHAIBI 30JI0Ta U cepedpa B
IIMAHUCTHIX PACTBOPAX, KOHCTAHTHI PABHOBECHS
XMMHYECKHUX PEAKINH paCTBOPECHUS B IIMAHUCTHIX
pacTBopax, U3MeHeHue 3Heprun [ mooca).
TepMoanHaMuYecKast BEpOATHOCTH PaCTBOPCHUS 30JI0TA B
MONHCYTb(QUAHBIX PACTBOpPax, PACTBOPaxX THOCYIb(aTa n
THOMOUYEeBUHBI. KuHeTHka npouecca (o0mue
3aKOHOMEPHOCTH, BIIUSIHUE KOHLEHTPAUH [IMaHUIA U
KHCJIOPOZA, CKOPOCTH IIEPEMEIITNBAHIS, TEMIIEPATYPEI,
pH), MexaHu3M mporiecca IHaHNPOBAHHUS.
Kiaccndukauus u cBoiicTBa TEXHOJIOIHYECKUX
30JI0TOCOJIEPIKAIINX PACTBOPOB M METOJOB N3BIICUCHHS.
TeopeTmueckrne OCHOBBI IPOIIECCOB IIEMEHTAIMH 30JI0Ta
u cepedpa uuHKOM. TexHonmorudeckue GaxTopbl
MIPOMU3BOJICTBEHHOIO IIPOLECCA U UX BIHUSHHE.
CIIOXXHOCTH IIEMEHTAINH, IOBEICHNE ITpUMeceii.
Hementarus amomuareM. CopOLUs 30J10Ta HOHUTAMH U
HOHUTOBBIMU MeMOpaHaMu. OnekTpoauanus. GopMel
HaXOXJICHUS 30JI0Ta B MOPCKOM BOZIE 1 METOJIBI €TO
M3BJICUYEHHA. DJIEKTPOIUTHIECKUE CIIOCOOBI M3BICUCHUS
30510Ta U cepebpa. OObEMHBIE, TIOPUCTHIE, HACHITHbIE
katozs! /JIex/

52

Hcropuueckas cripaBka. Poib pyccKuX M COBETCKUX
yUY€HBIX B PA3BUTHHU TEOPHH M TIPAKTHKHU CIIOCO0A.
Teopernueckue ocHOBEI Iporiecca. JluarpaMMel
paBHoBecHbIX cocTossHUA AuCN-KCN-H20, AgCN-KCN
-H20 u CuCN-KCN-H20.Tepmonunamuka mporecca
(3mexTpogHBIC TOTEHITHANEI 30JI0Ta U cepedpa B
LUAHUCTBIX PACTBOPAX, KOHCTAHTHI PABHOBECHS
XMMHYECKHUX PEAKINH paCTBOPCHUS B IIMAHUCTHIX
pactBopax, u3MeHeHue dHepruu [ udoca).
TepmoanHaMu4eckas BEpOSATHOCTh PaCTBOPEHUS 30JI0Ta B
MOJHCYIb(MUAHBIX PACTBOpPaX, PACTBOPAX THOCYIb(aTa u
THOMOYEBHHEL. KnHeTnka mpomecca (o0mue
3aKOHOMEPHOCTH, BIUSIHNE KOHIICHTPAI[H [THAaHUA U
KHCJIOPOZA, CKOPOCTH HEPEMEIIUBAHSI, TEMIICPATYPBHI,
pH), MexaHn3M mporecca IMaHUPOBAHUSL.
Krnaccudukarus u cBOHCTBa TEXHOIOTHIECKUX
30JI0TOCOEPIKAIUX PACTBOPOB U METOJOB U3BICUEHHS.
TeopeTHyeckre OCHOBHI IPOLIECCOB IIEMEHTAIIMHU 30JI0Ta
u cepebpa IHKOM. TexHONIorHnIecKue (haKTOpHI
IIPOU3BOICTBEHHOT'O IIPOIECCa U UX BIHUSHHE.
CIOXXHOCTH IIEMEHTAIIUH, IOBEICHUE ITPpUMeceii.
Hemenramust amomuarueM. CopOLUs 30JI0Ta HOHUTAMU U
HOHUTOBBIMH MeMOpaHaMHu. JDnekTpoanann3. GopMer
HAaXOXJICHUS 30JI0Ta B MOPCKOMH BOJIE M METOJBI €TO
U3BJICYCHHS. DJIEKTPOIUTUYCCKUE CIIOCOOBI H3BICUCHUS
30510Ta U cepedpa. OOBEMHBIC, TIOPUCTHIC, HACHITTHEIC
karonsl /J1a6/
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Hcropuueckas cupaBka. Ponb pycCKHX U COBETCKUX
yU€HBIX B Pa3BUTUU TEOPUU U MIPAKTUKHU CIOCOOA.
TeopeTmueckne 0CHOBHI TIporiecca. J{narpaMMel
paBHOBecHbIX cocTosiHUM AuCN-KCN-H20, AgCN-KCN
-H20 u CuCN-KCN-H20.TepmoarHamuka mnporecca
(3MeKTpOIHbIE TTOTEHIHAIBI 30JI0Ta U cepedpa B
IIMAHUCTHIX PACTBOPAX, KOHCTAHTHI PABHOBECHS
XMMHYECKHUX PEAKINH paCTBOPECHUS B IIMAHUCTHIX
pacTBopax, u3MeHeHue sHepruu ['nooca).
TepMoanHaMuYecKast BEpOATHOCTH PaCTBOPCHUS 30JI0TA B
MONHCYTb(QUAHBIX PACTBOpPax, PACTBOPaxX THOCYIb(aTa n
THOMOUYEeBUHBI. KuHeTHka npouecca (o0mue
3aKOHOMEPHOCTH, BIIUSIHUE KOHLEHTPAUH [IMaHUIA U
KHCJIOPOZA, CKOPOCTH IIEPEMEIITNBAHIS, TEMIIEPATYPEI,
pH), MexaHu3M mporiecca IHaHNPOBAHHUS.
Kiaccndukauus u cBoiicTBa TEXHOJIOIHYECKUX
30JI0TOCOJIEPIKAIINX PACTBOPOB M METOJOB N3BIICUCHHS.
TeopeTmueckrne OCHOBBI IPOIIECCOB IIEMEHTAIMH 30JI0Ta
u cepedpa uuHKOM. TexHonmorudeckue GaxTopbl
MIPOMU3BOJICTBEHHOIO IIPOLECCA U UX BIHUSHHE.
CIIOXXHOCTH IIEMEHTAINH, IOBEICHNE ITpUMeceii.
Hementarus amomuareM. CopOLUs 30J10Ta HOHUTAMH U
HOHUTOBBIMU MeMOpaHaMu. OnekTpoauanus. GopMel
HaXOXJICHUS 30JI0Ta B MOPCKOM BOZIE 1 METOJIBI €TO
M3BJICUYEHHA. DJIEKTPOIUTHIECKUE CIIOCOOBI M3BICUCHUS
30510Ta U cepebpa. OObEMHBIE, TIOPUCTHIE, HACHITHbIE
xaroel /Cp/
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Pazgen 6. [Tupomeratyprudeckas nepepadorka
30710 TOCOAEPIKALIET0 ChIPbS

6.1

TeXHNKO-9KOHOMUYECKUE TPETOCHUIKA

MTUPOMETAIITY PrUYeCKON TTIepepadOTKH CHIPBS
671aropoTHBIX METaJIOB. THITEI M BUIIBI CHIPHS,
nepepadoTka KOTOPOro LenecoodpasHa mo
ITMPOMETATYprudeckoit cxeme. THUIIOBbIC TEXHUKO-
SKOHOMHMYECKHE ITOKA3aTeN MIPOMETAITYPIrHIeCKON
nepepaboTKH 30JI0TO- U cepedpOCOAECPIKAIIETO ChIPhS.
MenennaBuiabHbIE 3aBOBI Poccun M MX TEXHOIOTHYECKHE
ocoberHocTH. CocTaB H CBOMcTBa CHIpbs. Popma
HaXOX/ICHNS OIarOpOIHBIX METAIUIOB B MEHBIX PyIax U
KoHIeHTparax. [loBeneHne 61aropoaHbIX METAIIOB B
OCHOBHBIX IIepeJieIax MeIeIIaBUIIbHOTO ITPOU3BO/ICTBA!
OO’XHT, OTpakaTeNbHas U IaXTHas TUIaBKa,
KOHBEPTHUPOBaHME, aHOAHAs IuIaBKa. [loBeneHne
0J1aropoIHBIX METAJVIOB B OCHOBHBIX IIE€peenax
IIPOM3BOJICTBA CBUHIIA. /JIek/

6.2

TeXHUKO-PKOHOMIYECKHE MTPEATTOCHIIKH

MTHPOMETAIITY PrUIeCKON IepepaboTKH CHIPbS
61aropoHBIX METa/IOB. THITBI M BUIBI CHIPBS,
nepepaboTKa KOTOPOTO IIeNIecoo0pasHa 1o
MUPOMETAILTypPrU4ecKoil cxeMe. TUIIOBbIE TEXHUKO-
9KOHOMHYECKHE MTOKA3aTEeNH MHPOMETAIITYPrUIecKon
nepepaboTKHU 30710TO- U CEpeOPOCOIEPIKAIIETO ChIPbS.
MenemnaBiibHbIE 3aBOABI Poccun 1 MX TEXHOJIOTHYECKHE
ocobenHocTH. CocTaB u CBOMCTBa CBIpbs. Dopma
HAaXOXJICHUS OaropoHBIX METAJJIOB B METHBIX pyJax U
KOHIeHTparax. [loBeneHne 61aropoaHbIX METAIIOB B
OCHOBHBIX IIepeJIeNIax MEICIIIABIIIBHOTO ITPOU3BOICTBA!
OO>KUT, OTpakaTeNbHas U IaXTHas [UIaBKa,
KOHBEPTUPOBaHME, aHOAHAs M1aBKa. [loBeneHne
071arOpOIHBIX METAIIOB B OCHOBHBIX IIE€peeNax
IIPOMU3BOJICTBA CBUHIA. /J1ab/




6.3

TexHUKO-IKOHOMHYECKHE MTPEATNOCHIIKH

MUPOMETAJLTY PrUYeCKOM TTepepadoOTKH CHIPhS
0JIaropoTHBIX METaJLIOB. THITEI M BUIIBI CHIPHS,
nepepadoTka KOTOPOTO IienecoodpasHa mo
MIMPOMETALTypruueckoi cxeme. TUIIOBbIE TEXHUKO-
9KOHOMHYECKHE ITOKA3aTEIN MHPOMETAILTYPrHIeCKON
nepepaboTKH 30JI0TO- M cepeOpOCoIepIKaIIIEero CHIPhSI.
MenennaBuabHbIE 3aBOABI Poccun 1 MX TEXHOIOTUYECKHE
ocobenHocTH. CocTaB u cBOiicTBa ChIpbsi. DopMma
HaXOX/ICHUS OJIarOPOHBIX METAIUIOB B METHBIX pyIax U
KoHIeHTpaTtax. [loBexeHne 01aropoJHBIX METAIIOB B
OCHOBHBIX MEpeeax MeIeIIaBUIbHOTO TPOU3BOICTBA!
OO’KHT, OTpaKaTeNbHast ¥ IIaXTHas [UIABKa,
KOHBEPTHUPOBaHME, aHOAHAs IuaBKa. [loBenenne
6IaropoIHBIX METAJUIOB B OCHOBHBIX Mepesenax
Mpou3BoACTBa cBUHIA. /Cp/
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Paznen 7. IlepepaboTka Me1e31eKTPOJIUTHBIX LIIJIAMOB

7.1

CocTaB 1 CBOMCTBa MEIbAJIEKTPOIUTHBIX IIJIAMOB.
O0e3MexuBaHKe IUTaMOB. Brinenenue U3 nuiamMon
TOBapHOTro cejeHa. [ImaBka niamMoB Ha
30J10TOCEpeOPSIHBIN cIuTaB. [ mapoMeTanTypruaecKue
CXEMBI IepepabOTKN MEIBIICKTPOIUTHBIX MLIAMOB.
[epcrieKTUBHBIE TEXHOJIOTUH MepepaboTKu

miamoB. /Jlex/

4

7.2

CocTaB 1 cBOIMCTBAa MEABAIEKTPOINTHBIX [IUIAMOB.
Ob6e3mexnBaHNE IUIAMOB. BrInenenue 3 nIaMos
TOBapHOToO celieHa. [InaBka mamMoB Ha
30J10TOCEPEOPSHbIH cIuiaB. [ mapomeTamtyprudeckue
CXEMBI MepepadoTKH MEIBIIEKTPOIUTHBIX ILIAMOB.
INepciekTuBHBIE TeXHOTIOTUH HepepaboTky nutamoB. /Cp/
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Pa3nen 8. MeTansiyprusi BTOPpUYHBIX 0J1aropoIHBIX
MeTaJNIOB

8.1

OpraHu3anoHHbIe, TEXHOJIOTHUECKHE H SKOHOMUIECKHUE
IPUHIOUIBL  TIepepaboTKH HEPBUIHOTO U BTOPUIHOTO
CBIPbst 0J1arOpoIHBIX MeTAIUIOB. OpraHn3aluoOHHO-
IIPaBOBBIE OCOOEHHOCTH JOOBIYH U IIPOM3BOACTBA
6maroposHBIX MeTaJuIoB B Poccuu u 3a pydesxxom.
@DopmupoBaHUE LIEH Ha GIaropoIHbIE METANIBL.
CTpyKTypa 3aTpar IIpH U3BJICUCHUH O1aropoIHbIX
METAaJIIOB U3 PAa3IMYHBIX BUAOB CHIpbsA. Kitaccuduxaris
U XapaKTEePUCTHKA BTOPUYHOTO ChIpba. CyIecTByomiee
MOJI0’KEHHE 00 UCMOIb30BaHUH U 000POTE 6IArOpPOAHBIX
METaJIIOB B OBITY W HapOIHOM Xo03stiicTBe. HopMmBI
HCIIONB30BaHMs U Bo3Bpata. Ilopsnok cbopa u
yrunuzauu. [IpoOupHblil ananu3, GyHKIUN U
BO3MOKHOCTH. Bo3spacratoliee 3HaueHHe ponu
BTOPHYHOTO CHIPBS. [IponcxoxIeHne u BUIbI JoMa U
orxogos BJIM. IIpoucxoxneHue, CTpyKTypa,
KJIacCU(HKALNS U XapaKTEPUCTUKA HIEKTPOHHOTO JIOMa.
TexHUKO-PKOHOMIYECKHE TPUHINIBI TUPO- U
THAPOMETAJITY PrHYECKOH IepepadOTKH OTACIBHBIX BUIOB
ceipbst BJIM. OcobenHocTH miaBku ceipbst BJIM Ha
CTELHaTN3UPOBAHHBIX U MEJETIIaBUIIBHBIX 3aBOJIAX.
TexHOMOTHS U TOKA3aTeNN THAPOMETAITY PrHIeCKON
nepepaboTKU OTAENBHBIX BUIOB ChIpbs BJIM.

/JTex/




8.2 OpraHu3anoHHbIe, TEXHOJIOTHUECKHE U SKOHOMUYIECKHUE 4 9 0
MPUHLMUIBL [IepepabOTKU EPBUYHOTO U BTOPUUHOTO
CBIPBS OJTarOPOIHBIX MeTaIOB. OpraHu3anioOHHO-
IIPaBOBBIE OCOOEHHOCTH JOOBIUH U IIPOM3BOACTBA
OnmaropoHbIX MeTayuioB B Poccuu u 3a pydexom.
dopmMupoBaHUE LIEH Ha 0JIaropoAHbIE METAJLIBL.
CrpyKTypa 3aTpaT IIp1 U3BJICUCHUH OJIaropoIHBIX
METAaJIIOB U3 PAa3IMYHBIX BUAOB ChIpbs. Kiaccuduxars
U XapaKTEePUCTUKA BTOPUYHOTO ChIphsl. CylliecTByIoOLIee
MTOJIOKEHHE 00 MCITOIB30BAHUH U 000pOTE OIaropoIHBIX
METaJIIOB B OBITY U HapoIHOM Xo03siicTBe. Hopmbl
HCIOJB30BaHus U Bo3Bparta. Ilopsimok cbopa u
yrumzamu. [IpoOupHbIii anHanu3, GyHKIUH 1
BO3MOXHOCTH. Bo3pacTarolee 3HaueHue poiau
BTOPHYHOTO CHIPBs. [IponcxoxeHne u BUIbI J10Ma U
orxonoB BJIM. IlpoucxoxaeHue, CTpykTypa,
KJIacCHU(UKAIHS M XapaKTEPUCTHKA EKTPOHHOTO JOMA.
TexHUKO-PKOHOMIYECKHE TPUHINAIBI THPO- U
THIPOMETAILUTYPrUIecKoi nepepaboTKH OTACIBHBIX BUIOB
coipbst BJIM. OcobeHnHoCTH M1aBku ChIpbst BJIM Ha
CIELMAIN3UPOBAaHHbBIX U MECIIIABUIBHBIX 3aBOJAX.
TexHoIOrus U OKa3aTeNlu THAPOMETAILTYPrudeCKOn
nepepaboTKH OTACIBHBIX BUIOB ChIpbs BJIM.

/Cp/

3.0HEHKA KAYECTBA PEAJIM3AIIMU JUCHHUIIIMHBI (MOYJIA)

3.1. Texymuii KOHTPO.JIb

@DopMBI ¥ BUIBI TEKYLIETO KOHTPOJIS 110 AUCLUIUIMHE, BUbI 331aHNil, KPUTEPHH MX OLIEHHBAHUsI, pacupe/eaeHne 6aaioB Mo BUiaM
Teky1ero kotpois B bPC (npu ucnonb3oBaHum) pa3pabaTeiBaloTCs NPENoAaBaTeIeM JUCIUILIMHEI C YYETOM ee CIeU(UKH 1
JIOBOJISITCS IO CBEJICHUSI 00YYaIOIINXCS Ha IEPBOM YIeOHOM 3aHSTHH.

Texy1uii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS IPEoIaBaTeIeM IUCIUILIMHBI B pAMKaxX KOHTaKTHOH paboTh 1
CaMOCTOSITENIbHON PabOThI 00YYarOIIUXCSI.

Bo3MoxxHBI pazinndHble (OpMbI IPOBEACHHS TEKYIIEH aTTeCTallii: YCTHBIH OTBET, IMCEMEHHBIN OTBET, KOMITBIOTEPHOE
TECTHUPOBAHUE, BHITOJHEHNE MPAKTHUECKOTO 33aHUs B AJIEKTPOHHOM HH(popMarmoHHo-00pazoBaTenbHol cpene (QUOC).

Jns pukcupoBaHUs pe3ynbTaTOB TEKYIIEro KOHTPOJIS MOXKET ucnonb3oBaThest DMOC.

3.2. IlpoMeskyTOYHAS] aTTeCTALMSA

IIpomexxyTouHas aTTecTanys Mo AUCIHUIIHHE IPOBOAUTCS C UCTIOIF30BAHUEM BOIPOCOB U 33JaHUH U3 KOMIUIEKTa OL[CHOUHBIX
MarepuanoB (KOM) no aucuurivge.
Orernka c(hOpMUPOBAHHOCTH KOMIICTSHIMH (YaCTH KOMITIETESHIIMN) OCYIIIECTBIISICTCS] Ha OCHOBE OICHKH:

O 3HAHHUEBBIX PE3yIBTATOB — MPOBEPSAIOTCS Yepe3 TECTOBBIC 3aIaHHS C BBIOOPOM OMHOTO WM HECKONBKUX IPABHIBHBIX
OTBETOB, a TAKXKE YEPE3 YCTHBII UJIM MUCbMEHHBIN OTBET HA TEOPETUYECKUE BOIIPOCHI;
0 YMEHHUH ¥ BIaJCHUH — MPOBEPSIIOTCS Yepe3 BBINOJIHCHNE NPAKTHUECKHUX, JaOOPATOPHBIX MM NPOEKTHBIX 3aJaHui, a

TaKKe Yepe3 penieHne THITOBBIX MPOeCCHOHANBHBIX 3a/1a4.

Kpurepun oneHUBaHNS TEOPETUUECKUX BOIIPOCOB U TECTOBBIX 3aaHHUIA:
«otnnaHo» — 90—-100% npaBUIIBHBIX OTBETOB,

«xopouo» — 76-89% npaBUIILHBIX OTBETOB;

«YIOBJIETBOPUTEIBHO» — 60—75% mpaBUIBHBIX OTBETOB;
«HEYIOBIETBOPUTENBHO» — MeHee 60% MpaBUIBHBIX OTBETOB;
«3auteHo» — 60—100% npaBUIIbHBIX OTBETOB;

«He3auTeHo» — MeHee 60% NpaBUIIBHBIX OTBETOB.

Kpurepun oneHUBaHNS NPAKTUYECKHUX (IPAKTUKO-OPHEHTHPOBAHHBIX) 3aJaHUH:

N o

O OTITMYHOY» — 3aJJaHUE BBIIIOJIHEHO MOJIHOCTBIO, 0€3 OIHUOOK U HENO0YETOB; MPOAEMOHCTPUPOBAHO CBOOOIHOE BlaficHHE
MaTepralioM, yMEHHE IIPAMEHATh 3HAHUS B CTAHJAPTHBIX W HECTAHIAPTHBIX CHTYAIHSX;

O «XOPOIIO)» — 3a/laHKe BBIITOJTHEHO IOJHOCTHIO, IOMYIICHBI He Oojiee OHONW HEerpy0oi OMMOKH FIIH OJHOTO-ABYX
HEN0YETOB;

O «yIIOBJICTBOPUTEIBEHO» — 33/IaHNE BBINOJIHEHO HE MEHee 4eM Ha 2/3; momymieHsl ofHa rpy0ast WM JBe-TpH HerpyOble
OIMOKH, HO 00IIast JIOTHKA PEIICHHs COXPaHCHa;

O «HEYIOBJICTBOPUTENBHO)» — 3a/laHHE BBHIIOJIHEHO MEHee 4eM Ha 2/3; HOIylieHsl TpyOble OMUOKU, CBHACTENBCTBYIONINE O
HETIOHUMAaHHUH CYTH 3a/1aHHs MM OTCYTCTBUH HEOOXOAUMBIX YMEHUI;

O «3auteHo» — 60—100% npaBUIIBHBIX OTBETOB;

O «He3a4TeHo» — MeHee 60% IpaBUIBHBIX OTBETOB.

O011MEe MOI0XKEHUS:

Bo3MoxkHBI pazinnuHble (OPMBI IPOBEACHHS IIPOMEXYTOYHOM aTTECTallUH: YCTHBIH OTBET, TMCHbMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHUPOBAHUE, BHITOJHEHNE MPAKTHUECKOTO 33aHUs B JJIEKTPOHHOH HH(popManmoHHo-06pazoBaTensHol cpene (QUOC).
Kaxsiit o0y4aromuiics momyyaeT YHUKAIbHBIN BapUaHT 3aJaHUH, CHOPMHUPOBAHHBIN U3 KOMIUIEKTa OLICHOUYHBIX MATEPHATIOB.
HTorosas oreHKa BBICTaBISAETCS € Y4ETOM KaK TEKYILETro KOHTPOIs (IPH HATMYUM), TaK U PE3YyIbTAaTOB IPOMEXKYTOUHOI




aTTeCTalUH.
KoMILIeKThI OLICHOYHBIX MaTepPHAIOB pa3padaThIBalOTCs Ha Kadeape u cooTBeTcTByIOT TpeboBanmsam ®I'OC BO, conepxkaHuio
paboueii mporpaMMbl 1 HHIUKATOPaM KOMITETCHIIMN B 4acTH, POPMUPYEMOH B paMKax TUCIIUTUIAHBL.

4. YHEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHME JTUCIUMITJIMHBI (MOZXY JISA)

4.1. PexomeHnayemas JiuTepatrypa

4.1.1. OcHoBHasl TUTEpaTypa

ABTOpBI, COCTABUTEITH 3arnaBue W3pnaTenbcTBo, roj On.anpec
JI1.1 | EmenbsuoB E. 30J10TO B POCCHINAX U KOPESHHBIX Canxkr-IletepOypr: https://biblioclub.ru/in
MECTOPOXKIEHUSAX. 3alIUCKH ITPAKTHUKA- Oneprus, 1906 dex.php?
30JIOTOIPOMBIIUICHHUKA: Hay4Has IUTeparypa page=book&id=71666
JI1.2 |HBanoB A. A., Jlokanu3alus 30JI0TOT0 M CBI3aHHOTO ¢ HUM B.m.: 0.1, 1941 https://biblioclub.ru/in
Hlepsikos JI. [. PEeIKOMETAIIBHOTO OpyAeHeHus Ha CpeHeM U dex.php?
CeBepHOM Ypajie B CBSI3H C TCOJOTHUECKUMH page=book&id=10280
CTPYKTypaMu: Hay4Has JIUTepaTypa 4
JI1.3 [Kononosa O. H., CopO1roHHOE U3BICUCHUE 30JI0Ta U3 PacTBOpoB | KpacHospck: https://biblioclub.ru/in
Xonmoropos A. T, Y MYJIBI: XUMHU3M IIPOLIeCCa, CEIEKTUBHOCTD, Cubupckuit dex.php?
Kononos 10. C. TEXHOJIOTHS: MOHOTpadus (benepanbHBIA page=book&id=22925
yausepcuret (COY), |9
2011
JI1.4 | Mamun-Cubupsik 1. 301010 Cankr-IlerepOypr: http://e.Janbook.com/b
H. Jlanp, 2013 ooks/element.php?

pll cid=25&pll id=2
5130

4.2.1 IlepeyeHb JUIEH3NOHHOTO U CBOGOAHO PAcPOCTPAHSIeMOI0 MPOrPaMMHOI0 oGecriedeHust

KoMmiekT THIeH3H0HHOT0 B CBOOOIHO pacIpoCTPaHsAEeMOro IPOrpaMMHOT0 00ECIEUeHNUS], B TOM YHCIIC OT€IECTBEHHOTO
HPOU3BOJCTBA, KOTOPBIM OO€CTIeYeH YHUBEPCUTET:

1. Onepannonnas cuctema Microsoft Windows (Bepcun, mognepxusaemsie TY YI'MK) uiu oTedecTBeHHBIE ONICpallOHHEIE
cucTeMbl Ha 6a3e LinuX, cOOTBETCTBYOLIME TPEOOBAHUAM HH(POPMALIMOHHOM OE30MACHOCTH U MOAACPIKHBaeMble HHOPACTPYKTYPOit
YHUBEPCHTETA.
2. AaruBnpyc Kacriepckoro (JIMiieH3MpOBaHHOE aHTUBUPYCHOE pelieHne, npuMeHsiemoe B UT-uHGpacTpykType YHUBEPCHUTETA).
3. CpenctBa cereBoii 6e3omacHoCTH 1 GunbTpanun Tpaduxa SkyDNS.
4. O¢ucHoe nporpaMMHOe obecrieueHne ceMeiictBa Microsoft niau coBMecTrMbIi oducHbIi makeT («P7-Odwucy, OnlyOffice,
LibreOffice), obecneunBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTAMH, SIEKTPOHHBIMH TaOJIUIIaMH, TIPE3CHTAINSAMA 1 0a30BBIMI
(dhopmaramu oOMeHa.
5. Bpay3eps! u cpezcTBa goctymna kK Bed-pecypcam (SIuaekc.Bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ DUOC, 6ubanoTeyHpIME 1 00pa30BaTEIbHBIMU OHIAMH-TIAT(OPMaMH, C yCTAHOBICHHBIMU

ceptutukaramu Munllngpsr PO.

6. CpenctBa paboTsI ¢ apxuBaMH U (haitnoBoii cuctemoit (Harnpumep, 7-Zip, WinRAR unu BcTpoeHHBIE CpeICTBa ONepalliOHHOM
CHUCTEMBI).
7. CpenctBa mpocmoTpa u 06padotkn PDF-nokymentoB Adobe Acrobat Reader, i Bctpoernsie cpeactaa OC.
8. I'padpuaeckuii pegakrop Paint NET mm ero kpoccruatdopmennsie ananoru (GIMP u np).
9. Tekcrosiii penaktop Visual Studio Code umu coBMecTUMBIE KpocCIUIaT(GOPMEHHBIC PEIICHHS C OTKPBITHIM UCXOIHBIM KOZOM.

4.2.2 IlepeyeHb npodeccCHOHATBHBIX 023 JaHHBIX 1 UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
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5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUILIJIMHBI (MOAYJIS)

5.1 O01mas xapaKTepuCcTHKA y4eOHbIX ayIMTOPHIi M MHBIX IOMeIleHH i

JucrumnmHa (MOIyib, IPAKTHKA) Peau3yeTcs B yUeOHBIX ayANTOPUSIX IS IPOBEACHNS YISOHBIX 3aHATHIA, OCHAIIICHHBIX
000pyI0BaHHEM U TEXHUYECKUMU CPEICTBAMU O0YUYECHHSI.
VYueOHbIe ayJUTOPHH JUTS TIPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA YKOMIUIEKTOBAHbI yUeOHOH MEOCNIBI0 H TEXHUICCKUMU
cpeacTBaMH 00yUEHUS: MyJIbTUMEINITHOE 000pyIOBaHHE JUIS IIPEIOCTABICHIUS yueOHOH HH(pOpMauy ayAUTOPHH (CTAI[IOHAPHOE
WK TIEPEHOCHOE) U (TP HEOOXOJMMOCTH) 3BYKOYCHIIMBAIOIIee 000pyAOBaHHE (CTAIIIOHAPHOE WITH IIEPEHOCHOE).

Y4eGHble ayIUTOPUU AJISl IPOBEACHUS NPAKTHUECKUX 3aHATHH, B TOM YHCJIE CEMUHAPCKOTO TUIA, TPYIMIOBLIX U HHAWBUAYAIBHBIX
KOHCYJIBTAIH, TeKYIIEro KOHTPOJIS M IIPOMEKYTOYHON aTTECTAIlMH YKOMIUICKTOBAHBI Y4eOHOH MEOCTIhIO M TEXHIYECKAMH
CpeacTBaMu 00yUeHUs: MyJIbTUMETUIHOE 000py10BaHNE (CTAlMOHAPHOE WM TIEPEHOCHOE) U (TIPU HEOOXOMMOCTH)
3ByKOYCHJIUBaroIIee 000pyI0oBaHUe (CTALIMOHAPHOE WK TIEPEHOCHOE).
[TomemnieHne A1 CaMOCTOSTEFHOM Pa0OTHI OCHAIICHO KOMITBIOTEPHOH TEXHUKOH C BO3MOKHOCTBIO TIOAKITFOUCHHUS K CETH
"UuTepHeT" u 00ecTieYeHnEM JIOCTYTIA B ANEKTPOHHYIO HHPOPMAITHOHHO-00pa30BaTENbHYIO CPELy.
AKTyanpHBIE CBEJICHUS O HATMYMU 000PYIOBAHHBIX YI€OHBIX KAOMHETOB 1 OOBEKTOB JIJIsl IPOBEACHUS MMPAKTHYECKHUX 3aHITUN
NpeICTaBJICHbI B CieluanbHOM pasfaene «CBeaenus 06 00pa3oBaTeNbHON Opranu3auumy oQUIHaIbLHOIO caifiTa yHUBEPCUTETA.

5.2 TlepeyeHb cienUATU3UPOBAHHBIX Ay TUTOPHIi, OCHAINIEHHBIX JIA0OPATOPHBIM 000PYI0BAHUEM (3ATIOJHAETCS NMPU
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He00X0IMMOCTH)

Ayn. Ne | Hasnauenne | OcHaneHue

6. METOAUNYECKHUE YKA3AHUA UISA OBYYAIOIIUXCS 11O OCBOEHUIO JUCIUTIJIMHBI (MOZY JIS)

Meroaudeckue yka3aHUs A1 00y9aoMnXCs T0 OCBOCHHIO AUCIIATUTHHEL

- Uzyuenne paboueil mporpaMMbl JUCIAILIAHEL.

- Ob6s3aTenpHas MOATOTOBKA K IPAKTUYECKUM 3aHATUAM.

- N3y4yeHue 0CHOBHOH M AOIOJIHUTENBHON JINTEPATYPbl, HHTEPHET-UCTOYHUKOB.
- BrimonHeHNE Bcex BUIOB CAMOCTOSTETIHFHON pabOTHI.

OddexTHBHOE OCBOCHNE TUCIUILTHHBI IIPEAIIONaraeT perysipHOe MOCEIIEHHE BCEX BHIOB ayANTOPHBIX 3aHATHH, BHITIOITHEHHE
TUTAaHA CAMOCTOSTETIFHON pabOTHI B ITOJTHOM 00beMe U ITPOXOXK/ICHNE aTTECTAlNH B COOTBETCTBHH C KaJICHIAPHBIM YISOHBIM
rpauKOM.

CTyzneHTy peKOMEHYeTCsl 03HAKOMUTBCS CO CITMCKOM OCHOBHOW M JIOMOJHUTENIBHOM JUTEpaTypsbl. JlocTyl K HH(POPMAIIHOHHBIM
pecypcaM OHONMHOTEKHN U HH(POPMAIIMOHHO-CIIPAaBOYHBIM cucTeMaM ceTH "MHTepHeT" opraHn30BaH B YUTAJIHHOM 3aJic OMOIHOTEKH
co craronapusix [I19BM, mm6o ¢ iaroro [I19BM (HoyTOyKa, IITaHIIETHOTO KOMITBIOTEpa MIIM HHOTO MOOIIIBHOTO YCTPOHCTBA)
HOCPEICTBOM OECIIPOBOJIHOTO JIOCTYIA IIPH aKTUBALIMU WHMBHUYaIbHON y4ETHOM 3amucy.

[Tonp30BaHNe HHPOPMALIMOHHBIMH PECYPCAMH PacIIUPSIET BO3MOXHOCTH OCBOCHHS TEOPETHYECKOTO Kypca, BBIOIHEHHS
CaMOCTOSATEIFHOH PaboTEHI.

[IpakTiueckue 3aHATHSA BKIIOYAIOT B ce0s1 OCBOCHHUE ACHCTBUH, 00Cy>KIeHHE IPOOIEM IT0 OCHOBHBIM pasjesiaM Kypca
HaIpaBJICHbI

Ha yriayOleHne H3y4eHHOTO TEOPETHUECKOTO MaTeprana n Ha MpHoOpeTeHne yMEHUH 1 HABBIKOB.

CamocTosTensHas paboTa CTYACHTOB BKIIOYAaET OCBOCHHE TEOPETHIECKOT0 MaTepuana, MOATOTOBKY K BBITOIHEHUIO 3a1aHUH
NPaKTUYECKUX 3aHATHIH, U MTOJrOTOBKY K aTTECTaLlUH.

Meroauyeckre peKOMEH/IAIMH 110 OPraHU3aI[My 00Pa30BaTEILHOTO MPOIecca st 00yUCHHs HHBATUIOB H JIHI[ C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH 3/I0POBbSI

[Ipu HEOOXOJUMOCTH MPOTpaMMa TUCHUILTHHBI MOXKET OBITh aJaliTUPOBaHa AJIsl HHKITIO3UBHOTO O0YYCHHSI HHBAITUIOB U JIUI] C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS C YUETOM OCOOCHHOCTEH MX MCUXO(PU3NISCKOTO PA3BUTHS, WHANBUAYATHHBIX
BO3MOKHOCTEH U HEOOXOIMMBIX CIICIIHATBHBIX YCIOBHUI UX O0YUICHHS.

Ipu HaNMUYUU B TPYIIIE CTYJCHTOB C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBbsI BO3MOXKHO HCIIOJIb30BaTh aaITHBHBIC
TEXHOJIOTHH.

JIJist CTYZIGHTOB ¢ OTPAHUYCHHBIM CIIYXOM:

- UCIIOJIb30BAaHKE PA3HOOOPA3HBIX TUIAKTUICCKUX MATCPHAIOB (KAPTOYKU, PUCYHKH, THICbMCHHOE OIMCAHUE, CXEMBI U T.II.) KaK
MOMOIIIB /IS HOHMMAHHUS M PEIICHHs IIOCTABICHHOU 3a/1a4H;

- HCTIOJIb30BaHUE BUACOMATEPHATIOB, KOTOPBIE TAIOT BO3MOXKHOCTH IMOHATH TEMY 3aHATHS M OCYIIECTBUTh KOMMYHHKATHBHBIC
JIEUCTBUS;

- BBIITOJIHCHHE MPOCKTHBIX 33aHUI 10 H3y4aeMbIM TEMaM.

JIJis CTYZIEHTOB C OTpaHMYCHHBIM 3PCHUEM:

- UCTIOJIb30BaHKe (PUITBMOB C BO3MOYKHOCTBIO BOCIIPHUATHS Ha CIIyX JaBacMOM B HUX MH(OPMAIIMH VIS TIOCIICIYIOIIETr0 e
00CyXIeHUS;

- HCIIOJIb30BaHKE ayTUOMATEPUAIIOB II0 U3yYaeMbIM TEMaM, HMCIOLIUMCS Ha Kadepe;

- HHIMBUIYATbHOE OOIIEHHUE C MPETOAABATENIEM 110 H3y4aeMOMY MaTepHuay;

- TBOPYCCKHE 3a8JaHUS [T0 U3YIaEMbIM TEMaM HIIH 10 JIMIHOMY KEJIaHHIO C YYSTOM HHTEPECOB 00y4aeMoro.




