HerocyanapcTrBeHHOe YacTHOe 00pa3oBaTe/ibHOE

ﬁﬂr y4pesKeHue BhIcIero 00pa3oBaHus

«Texuuuecknit ynusepcurer Y ['MK»

(ePBUMA Cg

i
,WM'"I!'i'foe /7,,0
9 ~y, %%,

>

J
@

“TexHnY oK s

ERAITR
JOp -~

15.07.2021

PABOYASA ITPOI'PAMMA JIUCIHHUAIIJIMHBI
MeTtanayprusi 30J10Ta M cepedpa

3akperuieHa 3a kadenpoii MeTaJLJIypIrum
Y4eOHsIit mran Hampasnenne 22.03.02 Metamryprust IIpodmns moarotoBkn "MeTtauryprust IIBETHBIX
MeTaoB"
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dopma 00ydeHus O4HasA

OO01mast Tpya0eMKOCTh 6 3ET

YacoB 1o yueOHOMY IIJIaHy 216 Bunapl KoHTpONsS B ceMecTpax:
B TOM YHCIIE! 9K3aMEeHBI 8
AyIUTOPHBIE 3AHATUS 64 KypcoBbie paboTh 8
camocTosTeNnpHas pabora 125
4acoB Ha KOHTPOJIb 27

Pacnpeue.neﬂne YacoB JUMCHUILIMHBI 10 CceEMECTPaM

Cemectp
(<Kypc>.<Cemectp 8(4.2)
Ha Kypee>) Hroro
Henens 112/6
Bun 3ansaruii v | PO | VI PII

Jlexuun 32 (32 |32 (32
JlabopaTopHsbie 32 132 |32 |32
Uroro ayn. 64 |64 |64 |64
KonrakTHas pabora |64 |64 |64 |64
Cam. paboTa 125 1125 |1 125 | 125
Yacel Ha KOHTPOJIb 27 127 |27 |27
HUtoro 216 (216 | 216 | 216
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1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

-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 JUCIUIIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBI

[Muxn (paznen) OIT: | b1.B.JIB.10

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 | Meramnyprust ISTKUX U PEKAX METaJIOB

2.1.2 | Metamryprust MEId ¥ COITy TCTBYIOIIMX DJIEMEHTOB

2.1.3 | Metanyprusi CBUHIIA U COMMYTCTBYIOIINX IEMEHTOB

2.1.4 | MeToapl KOHTPOJIS U aHAIH3a BEIIECTB

2.1.5 | IlpoexTupoBaHue U JOIMCTUKA TEXHOIOTUYECKUX IIPOLIECCOB

2.1.6 | Texnonmoruueckast IpakTHKA

2.1.7 | ®U3UKO-XUMHYCCKHE METOIBI aHATH3a

2.1.8 | Dxomoruyeckue NpoodIeMbl METAILTYPTHYECKOTO MPOU3BOICTBA

2.1.9 | MeTtainyprust TSOKEIbIX IBETHBIX METAJIIOB

2.1.10 | Metanmyprus 4epHBIX METaJlIOB

2.1.11 | TenmoTexHuka

2.1.12 | DneKTpoTeXHUKA U 3IEKTPOHUKA

2.1.13 | OGoramenue Moae3HBIX HCKOIMAEMBIX

2.1.14 | IIpakTHKa 1O TOJYYSHUIO MPO(ECCHOHATBFHBIX YMCHUH U OIIBITA MPO(PECCHOHATBHON IESTENEHOCTH

2.1.15 | Temmo¢usuka

2.1.16 | ®usuka

2.1.17 | Oxomnorus

2.1.18 | OcHOBBI KpHCTAILIOTpah UK M MUHEPATOTHH

2.1.19 | Pyzabl LBETHBIX METAILUIOB

2.1.20 | Xumus MeTaioB

2.1.21 | Xumus

2.1.22 | TIpou3BOICTBEHHAs IPaKTHKA

2.1.23 | MeraioBenenue

2.1.24 | Dxonorus B TexXHOC(EpE

2.2 | AucuunjauHbl (MOAY/IM) U IPAKTUKH, /151 KOTOPBIX OCBOEHHE JAHHOM TUCHUILTHHBI (MOAYJIA) HEOOXOIUMO KaK
npeaniecTByIee:

2.2.1 | TocyaapcTBeHHast UTOrOBask aTTECTALUS

2.2.2 [[ToaroroBka K MpoLeAype 3alIUThI BEITYCKHOW KBATH(DUKAIIMOHHON paboTHI

2.2.3 [ [Ipouemypa 3amIUTHI BBITYCKHON KBaTH()UKALIMOHHOM paboTHI

3. KOMIIETEHI[Y OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS U CLIUILIAHBI
(MOJLYJIST)

OlNK-4: roToBHOCTb coyeTaTb TEOPUIO U NPAKTUKy AnA peweHnAa MHXeHepHbIX 3aaay

3HaThb:

Teopun METAIUTYPrHUYECKHIX POIIECCOB ITOYUSHHSI 30JI0Ta U cepedpa; OCHOBBI TEPMOJINHAMHUKH U KHHETHUKH, IIPOIECCOB ITABKH,
BBIIIENIAYMBAHIS, Pa3eNICHHS U OCKICHUS METAJIOB, KOHLIIEHTPUPOBAHUS PaCTBOPOB, 3aKOHOMEPHOCTH 00E3BOKUBAHUSI ITyJIBI U
MPOMBIBKU OCaJIKOB; YCTPOHCTBO M MPUHLIUI JCUCTBHUS alllapaToB, HATIPABICHUS UX PAa3BUTHS M COBEPIICHCTBOBAHUS;
3aKOHOMEPHOCTH, MHTCHCU(HKAIIHN TIPOIIECCOB IOIYICHHS 30J10Ta U cepedpa.

Ymers:

BeIOMpaTh mponucH XMMHYECKUX PEAKIHH IIPOIIECCOB MOIYYEHHS 30J10Ta U cepedpa UX pU3NKO-XHMHYECKOTO aHAIN3a,;
HEOOXOAMMBIA MaTeMaTHYECKH almapaT NCCIEOBaHNS TEPMOIUMHAMUKY U KHHETHKH IIpoIiecca, 1 MEXaHU3MOB IIepepaboTKH
30JI0TOCOJEPIKALINX PYA; UCTIOIb30BaTh METOONIOTHIO TEXHOJIOTHUECKUX PAcUeTOB I BEIOOpPAa OCHOBHOT'O 000y I0BaHUS;
(opMynupoBaTh PEKOMEHIAIMH 110 MHTEHCU(UKALNK TPOIIeCcca U YIIYUIICHNS Ka4eCTBa HPOLYKIIUH.




Baanernb:

Hagsrsikamu BEIOMpaTh IPOIIICH XMMHUYECKHX PEAKIHH IPOIECCOB TTOyICHUS 30JI0Ta U cepedpa nX PU3NKO-XHMHIYECKOTO aHAIN3a,;
HE0OXOAUMBIM MaTeMaTHUeCKH aNnapaT UccIeJOBaHUs TePMOIUHAMUKY U KHHETHKH Ipoliecca, 1 MEXaHU3MOB IepepaboTKH
30JI0TOCOJIEPKAIIUX PY/[; UCTIONB30BAaTh METOJI0IOTUIO TEXHONOTUYECKHUX PACUETOB Ul BHIOOpa OCHOBHOTO 000PY10BaHHUS;
(hopMyTHpPOBATH PEKOMEHIAINH 110 MHTCHCH(HKAIIIHN TIpoIiecca 1 YIIyUIIeHNs KadeCTBa POy KITHH.

OMNK-5: cnocoGHOCTb NPUMEHATL B NPaKTU4eCKON AeATENbHOCTU NPUHLMUMbI PaLlMOHaNbHOro
MCNoNb30BaHUA NPUPOAHbLIX PECYPCOB U 3alUUTbl OKpYyKatoLen cpeabl

3HaThb:

MCTOJIOJTOFI/IL[CCKI/IX OCHOB pallMOHAJIBHOI'O UCIIOJIB30BAHUSA IMTPUPOAHBIX PECYPCOB U 3alIUThI Oprmawmeﬁ CpCAbl NOJIYYCHU
30J10Ta U cepedpa.

YMmers:

DopMyIHpOBATH 3aJa9H MO PAIIHOHAIFHOMY HCIIOJIB30BAHHIO IPUPOJHEIX PECYPCOB U 3AIIUTHI OKPYKAIOIICH CPEeIbl Oy deHUS
30J10Ta U cepedpa.

Baagern:

HaBbIkamMu peann30BBIBATh 3aJa4l [0 PAIIMOHAIBHOMY HCIONB30BAHUIO IPUPOJHBIX PECYPCOB U 3ALIUTHI OKPYKAIOIIEH Cpebl
HOJTy9IeHHs 30JI0Ta U cepebdpa.

MK-7: cnoco6HOCTL UCMONb30BaTh NPOLIECCHbIN NoaXoa

3HaTh:

MeTo10/10rM4eCKIE OCHOBBI IMPOLECCHOI0 nmoaxoaa.

YMmerh:

CDOpMyJ'IPIpOBaTL 3aaavdy MpoUeCCHOro 1moaxoa 1noJiy4€Hus 30J10Ta 1 cepera.

Baagern:

HaBblkamy pean30BbIBaTh 33/1a4H IPOLIECCHOTO IOIX0/a TTOyYeHHUs 3010Ta U cepedpa.

B pe3yabTaTe 0cBOeHUs TUCUMILINHBI (MOY/Is) 00y4aOLIUiics 10/KeH

3.1 (3uarn:

3.1.1 [ 1. Teopun MeTaILTypruIecKUX MPOIECCOB MOIYYCHHS 30J0Ta U cepedpa; OCHOBBI TEPMOJUMHAMUKN W KHHETHKH,
IPOLIECCOB IUIABKH, BBILIETAYNBAHMS, PA3ACICHUS U OCAKACHUS METAJUIOB, KOHIIEHTPUPOBAHHUS PACTBOPOB,
3aKOHOMEPHOCTH 00€3BOKMBAHUSI TyJIBII M IPOMBIBKU OCA/IKOB; YCTPOWCTBO M IIPHHIIUII ACHCTBHUS alnaparos,
HalpaBJIeHHUs UX Pa3BUTHS U COBEPIICHCTBOBAHN, 3aKOHOMEPHOCTH, HHTCHCH(UKAIIMH ITPOIIECCOB MOTYIEHHS 3070Ta 1
cepebpa.

3.1.2 | 2. MeTog0A0rHYECKUX OCHOB PallMOHAILHOIO HUCIIOIb30BAHUS IPUPOJHBIX PECYPCOB U 3ALUTHI OKPYKAIOLIEH Cpebl
MIOJTyYeHHUsI 30710Ta U cepeldpa.

3.1.3 | 3. MeTon010ru4ecKre OCHOBBI IIPOLECCHOTO IOAXO01A.

3.2 | YMmeTh:

3.2.1 | 1. BeiOupaTh MponucH XUMHYESCKUX PEaKIUi IPOIIECCOB MOTYYCHHS 3010Ta U cepedpa HX GU3NKO-XUMHUIECKOTO aHAITHI3a;
HEOOXOIUMBIN MaTeMaTHYECKH aliapar UCCIIeTOBaHUS TEPMOAMHAMUKHI W KHHETHKH MPOIIecca, U MEXaHN3MOB
nepepadoTKU 30JI0TOCOAEPKAIINX PYA; UCIOIB30BaTh METOJOIOTHIO TEXHOJIOTHUECKUX PacueTOB AJIsl BHIOOpa OCHOBHOTO
o0opynoBaHus; (OPMYITHPOBATH PEKOMEHIANH IO HHTCHCH(DUKAIMHU MIPOIIecca U yIyYIICHUS Ka4eCTBa POLYKIIHH.

3.2.2 | 2. ®opMyarpoBaTh 33/1a41 MO PAIUOHAIEHOMY HCIOIB30BAHHUIO MMPUPOJHBIX PECYPCOB H 3aLUTHI OKPY>KaIOIIeH Cpebl
HOJTyYeHHsI 30JI0Ta U cepedpa.

3.2.3 | 3. ®opmynupoBaTh 3aJ1a4d MPOLIECCHOTO MOIX0/1a MOIy4YeHHs 30J10Ta U cepedpa.

3.3 | Baragern:

3.3.1 | 1. HaBeIkamMu BEIOHMPATH MIPONNCH XUMHYIECKUX PEaKIHil IPOIIECCOB MOIYyUCHHUS 30JI0Ta U cepedpa HX (HU3HMKO-
XMMHUYECKOTO aHaJIM3a; HeOOXOJUMBIIf MaTeMaTUYECKH alapaT UCCIeI0BaHNs TEPMOJMHAMUKY 1 KHHETHKH IpoLecca, U
MEXaHU3MOB MepepaboTKH 30J0TOCOAEPKALINX PYA; UCIIOIb30BaTh METOIONIOTHIO TEXHOJIOTHYECKUX PACUETOB IS
BBIOOPA OCHOBHOTO 000pyI0BaHNs; HOpMyIMPOBATh PEKOMEHIAINH IT0 HHTEHCH(HKAIIINH Tpoliecca U YITydIIeHHs
KauecTBa IPOLYKIIHU.

3.3.2 | 2. HaBblkaMu peannu30BbIBaTh 3a]1a4H 110 paliOHAILHOMY UCIOJIb30BaHUIO IPUPOAHBIX PECYPCOB U 3aIUTHI
OKpYXKaromiel cpebl MOTydeHHs 3010Ta U cepedpa.

3.3.3 [ 3. HaBeIkamMu peali30BBIBATh 331241 IPOIECCHOTO OAXO0Aa IOyIeHUs 30JI0Ta U cepedpa.

4. CTPYKTYPA U COAEP)KAHME JUCHUIIJIMHBI (MOIY JIA)

Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATUs/ Kype 197074 arypa | pchl | paKT.

Pa3nen 1. Beenenne. @usnueckue u
XMMHYECKHE CBOHCTBA 30J10Ta U
cepedpa




1.1

O6mue nonoxenus. Micropuueckas
CIpaBKa: 0COOEHHOCTHU pa3BUTUS
MHPOBOH M OTEYECTBEHHOM
30JI0TO/JO0BIBAIOIIEH TPOMBIIIICHHOCTH,
METOJI0B A00BIUU U IEpepadOTKH Py,
TEOPUU METATYpruu 3010Ta. CTpaHsI -
TIPOU3BOTUTENH OIarOPOTHBIX METAJUIOB.
O6macTu IpIMEHEHHUs OJIarOpOAHBIX
metaioB. OyHkius geHer. BamtoTHas
(byHKIHSA 6JaropOTHBIX METaJUIOB.
@DopMBI HAXOXKIAEHUS B IPHPOJIE.
dusnyecKre CBOWCTBA 30J10Ta U cepedpa,
JNIEKTPOHHOE CTPOEHHE aTOMa, CTENEHH
OKHCIJICHHS, CTAaHJaPTHBIC 3JIEKTPOHHBIE
MOTEHIHAIBL. 30J10T0. XUMHUYECKHE
cBoifcTBa: KOPPO3HOHHAS CTOMKOCTB,
COCTMHEHHUS C KHCIIOPOJIOM, CEepOii,
raJoreHaMH, CEJICHOM, TeJLTypOM,
OpraHU4ecKue COeAUHEHHs, KOJIIOUIHBIE
PacTBOPBI 30J10Ta; BOCCTAHOBJIEHHUE €T0 U3
XAUMHYECKUX COSANHEHHUH, KOMITJICKCHBIE
coenuneHns. Cepebpo. Xummudaeckue
CBOICTBa: B3aUMOJEICTBHE C
XMUMHYECKUMH pearcHTaMH, SIBJICHUE
MTOTYCKHECHHUS, COSANHECHUS C
KHCIJIOPOAOM, CEPOi, raloreHaMH,
BOCCTaHOBJIEHHE cepedpa U3 ero
COeTMHEHHH, KOMITJICKCHBIE

coenuHenus. /JIex/

OIIK-4
OIIK-5 TIK-
7

J1.1
JI1.2J1
2.1
122
2.3

1.2

O6mue monoxenus. Micropudeckas
CTpaBKa: 0COOEHHOCTH Pa3BUTUS
MHPOBOH M OTE€YECTBEHHOM
30JI0TOJO0BIBAIOIIEH TPOMBIIIICHHOCTH,
METOJIOB 100BIUM U IepepadOTKH Py,
TEOPUHU METAITYpruu 3010Ta. CTpaHsI -
TIPOU3BOIUTENH OIaTOPOTHBIX METAJUIOB.
O6nacTu IpUMeHEeHUs 6J1arOpOAHBIX
MetauioB. OyHkuus aeHer. BamorHas
(GyHKIHA 6JIaropOIHBIX METaJUIOB.
@DopMBI HAXOXKIEHUS B IIPHPOJIE.
dusnyecKre CBOWCTBA 30J10Ta U cepedpa,
JNIEKTPOHHOE CTPOEHHE aTOMa, CTENEHH
OKHCIJICHHS, CTAaHJAPTHBIE 3JIEKTPOHHBIC
MOTeHIHAIBl. 30J10T0. XUMHUYECKHE
CBOIfcTBa: KOPPO3HOHHAS CTOMKOCTb,
COEIIMHEHUSI ¢ KUCIIOPOJIOM, CEPOH,
raJoreHaMH, CEJICHOM, TeJLTypOM,
OpraHU4ecKUe COeAUHEHHs, KOJIIOUIHbIE
PacTBOPBI 30J10Ta; BOCCTAHOBJIEHHUE €TI0 U3
XMMHYECKUX COSANHEHHUH, KOMITICKCHBIE
coenunenus. Cepebpo. Xumudeckue
CBOMCTBa: B3aMOJIEICTBHE C
XUMHYECKUMH peareHTaMH, SBJICHUE
MTOTYCKHECHUS, COSANHEHUS C
KHCIIOPOOM, CEPOi, raloreHam,
BOCCTaHOBJIEHHE cepedpa U3 ero
COeMHEHUH, KOMIUJICKCHBIE

coeaunenus. /Cp/

OIIK-4
OIIK-5 TIK-
7

J1.1
J.2J1
2.1
122
2.3

Kon
3aHATHS

HaumeHoBaHue pa3iesioB U TeM /BUJ
3aHATHS/

Cemectp /
Kypc

Yacos

Komneren-
U

Jlnutep
aTypa

Pecy
pchl

Hnrte
PAKT.

IIpumeuyanue

Pazgen 2. U3Bjedyenne 30J10Ta U3
POCCBIITHBIX MECTOPOKACHUH




2.1 Tunsl pocchlnei, METOAbL BCKPBITUS U 8 2 OIIK-4 J1.1 0
paspabotku. [loaroroBurensHbie U OIIK-5 TIK- | J11.2J1
00oTraTHTENbHBIC TIPOIIECCH TIPH 7 2.1
U3BJIICUYEHUH 30JI0Ta U3 POCCHINEH. 122
JpaxHslii coco0, ero anmaparypa, J12.3
JOCTOMHCTBA crioco0a. /JIex/

2.2 Turel pocchlnei, METOIbI BCKPBITHSI U 8 10 OIIK-4 JI.1 0
paspabotku. [loaroToBUTENEHBIE U OIIK-5 TIK- | JI1.2J1
00OraTHTEeNbHBIC IPOLECCHl IPU 7 2.1
M3BJICUEHHUH 30JI0Ta U3 POCCHIINEH. J2.2
JIpaXHBIii crIoco0, ero anmaparypa, 123
JIOCTOMHCTBa criocoba. /Cp/

Koxn HaunmenoBanue pasesos u TeMm /Bua | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue

3aHATHS 3aHaTUsA/ Kype M aTypa | pcbl | pakT.
Paznen 3. TeopeTnueckne 0CHOBBI
nuaHupoBaHus. Boinesienue
0JIarOpoHBIX METALIOB U3 PACTBOPOB

3.1 Hcropuueckas cupaBka. Ponb pycckux u 8 6 OIIK-4 J1.1 0
COBETCKHX YYEHBIX B PA3BUTHU TCOPUU U OIIK-5 TIK- | J11.2J1
IIpakTHKH criocoba. Teoperndeckue 7 2.1
OCHOBBI IIpolecca. JJuarpaMmsl 122
paBHOBecHBIX cocTosiHII AuUCN-KCN- J12.3

H20, AgCN-KCN-H20 u CuCN-KCN-
H20.Tepmonnnamuka mpouecca
(3MeKTpOIHBIE TOTEHIINAIIBI 30JI0Ta U
cepebpa B [IHAHKCTHIX PacTBOpaXx,
KOHCTAHTBI PABHOBECHSI XHMHUYECKUX
peaxiuii pacTBOPEHHUS B IIMAHUCTHIX
pacTBopax, u3MeHeHue sHepruu ['udoea).
TepMoarHaMuYecKkast BEpOSTHOCTD
PacTBOPEHUS 30JI0Ta B OIHUCYTbMUITHBIX
pacTBopax, pacTBOpax THOCYib(dara u
THOMO4YEBHHBEL. KnHeTuka mpouecca
(oOmme 3aKOHOMEPHOCTH, BIMSIHUE
KOHIICHTPALWH IMaHKU/A U KACIOPO/Ia,
CKOPOCTH MEPEMEIINBAHHUS,
TemrepaTypsl, pH), MexaHu3M mporiecca
nnanupoBanus. Kimaccudukanus u
CBOHCTBA TEXHOJOTHUECKUX
30JI0TOCOICPIKAIINX PACTBOPOB H
METOJIOB U3BJICUCHUS. TeopeTHIECKUE
OCHOBEI TPOIECCOB IEMEHTAIIUH 30JI0Ta U
cepebpa uuHKOM. TexHomornueckue
(akTOpPBI IPON3BOJCTBCHHOTO IPOIIecca
1 ux BiusiHUE. CIOXKHOCTH [EMEHTAIIHH,
noBeneHue npumeceit. LlemenTanus
amomuHueM. CopOLus 30J10Ta HOHUTAMU
¥ MIOHUTOBBIMU MEMOpaHaMHU.
Onekrpoauanus. PopMbl HAXOKACHUS
30JI0Ta B MOPCKOM BOJIE 1 METOJIBI €T0
H3BJICYCHHS. DJICKTPOIUTHICCKUC
CIIOCOOBI U3BJICUCHUS 30JI0Ta U cepedpa.
OObemMHbIe, TOPHUCTHIE, HACHIITHBIC
katozs! /JIex/




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.
Onexrpoauanmus. opMbI HAXOKICHUSL
30JI0Ta B MOPCKOH BOZI€ © METOJIBI €T0
U3BJIEYEHHA. DJEKTPOIUTUYECKHUE
CITIOCOOBI M3BJICUCHHMS 30JI0TA U cepedpa.
OObeMHbIe, TOPUCTHIE, HACHIITHBIC
katozs! /J1a6/
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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.
Onexrpoauanmus. opMbI HAXOKICHUSL
30JI0Ta B MOPCKOH BOZI€ © METOJIBI €T0
U3BJIEYEHHA. DJEKTPOIUTUYECKHUE
CITIOCOOBI M3BJICUCHHMS 30JI0TA U cepedpa.
OObeMHbIe, TOPUCTHIE, HACHIITHBIC
karoasl /Cp/
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Pazpnea 4. Ilyru coBepieHCTBOBAHUSA
HHAHHUCTOro npouecca. Mcnoan3oBanue
HeIIMAHNCTBIX PACTBOPHUTEIeH 115
BBIIIEIAYNBAHUSA 0J1ar0POAHBIX
MeTAJLIOB




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/
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4.2

Bnusnue ycnoBuii u pexuma
TepeMelInBaHus Ha IT0Ka3aTean
LMaHupoBaHUsl. BeienaurBanue B
MyJIbCAllMOHHBIX KOJIOHHAX, B amlmapaTrax
TUAPOLMKIOHHOTO THUIIA.
BrimenaunBanue, COBMEIICHHOE €
H3MeNnbYeHuEeM. ABTOKJIaBHOE
BBIIIE/IAYMBaHUE OJIATOPOTHBIX
MeTaJuIoB. BpllienaunBanue B yCIOBHUSAX,
MPUOIMKEHHBIX K KHHETHUECKOMY
pexxumy. OCOOCHHOCTH KOHCTPYKITHIA
PEaKTOpOB, TEXHOJIOTUYECKUX PEKUMOB U
mokasarenei mporecca. OTeyecTBeHHAast
U 3apy0exHast MPaKTHKa COBPEMEHHBIX
BapuaHTOB InaHupoBaHus. [Ipouecc
COpOLIMOHHOTO BBIIEIAYNBAHUS, €TO
TEXHOJIOTHYECKUE cXeMbl. TeopeTnueckoe
000CHOBaHHE HCIIOIL30BaHUS
HELMAaHUCTHIX paCTBOPUTENIEH B
METaJUTYPTHH 30JI0Ta U cepedpa. XuMU3M
U TEPMOJMHAMHKA B3aUMOJICHCTBUS
PETEHTOB C 30JI0TOM H CepeOpOM.
AHann3 N3BECTHBIX MPAKTHYECKUX
BapHaHTOB UCIIOJIb30BAHUS
THOMOYCBUHHBIX, THOCYJIb(HATHBIX,
aMMHAYHBIX U CYyIb(OUTHBIX PACTBOPOB
JUIS BBILIIETIAUYMBAHUS 30710Ta U cepedpa
W3 pyIl, ¥ KOHLIEHTpaToB. JlocTOMHCTBA
M HEAOCTATKU TEXHOJOTHYCCKUX CXEM C
HCITOJIb30BAaHUEM HEIIMaHUCTBIX
pactBopuTenei. /J1ab/
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BnusHue ycioBuil u pexuma
MepeMeIIMBaHUS Ha [TOKA3aTeIH
IMMaHUPOBAHMUA. BLIIJ_[eJ'[a‘{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‘{eCKOC
000CHOBaHUE UCIIOIB30BAHUS
HELIMAHUCTBIX paCTBOPUTEINIEH B
METaJUTYprHH 30J10Ta U cepebpa. XuMu3M
1 TCPMOJNHAMUKA B33.I/IMOIICI7ICTBPI$I
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
pactBopuTteneit. /Cp/
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Pazges 5. YnopHsle 30/10T0- 1
cepedpocoaep:kamue pyasl 1 OCHOBHbIE
MNPUHIUIIBI UX MeTamepmqeucoii
nepepadorku. Kyunoe u noasemHoe
BBILIEJIAYNBAHHE




5.1

Knaccudukamus 3010TOCOACPKAMINX
pyZa. KoadduureHTs! 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/
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Knaccudukamus 3010TOCOACPKAMINX
pya. Koo duuuents! nenpeccuu, TUIBI
YIOpHEIX pya. KBaprieBsie u CybhuIHbIC
PYZBI ¢ TOHKOBKPATICHHBIM 30JI0TOM.
MenucTele, CypbMSIHUCTHIE,
MBILIBSKOBUCTBIE, YTIUCThIE, ITIMHUCTbHIE
pyasl. OCHOBHBIE TIPHHITHITEI
nepepaboTKN YIOPHBIX
30JI0TOCOJEPKALIUX Py U KOHIIEHTPATOB
(cBepXTOHKOE U3METBYCHNUE, IPIMEHCHHUE
XMMHYECKHUX PACTBOPUTENCH, 00XKHT,
(hI0TaMOHHOE U TPaBUTALIMOHHOE
oforareHne, aBTOKIaBHOE U
0aKTepraIbHOE BCKPBITUE U T.1T.).
Mertoas! HHTEHCH(DUKAINT
LUAaHUPOBAHUSI IPUMEHHUTEIBHO K
nepepaboTKe YHOPHBIX BUIIOB CHIPBSL.
BakrepnaapHBIE METOIBI BCKPBITHS
YIOPHOTO CHIpbs. PoNb coBETCKHUX
yu€HBIX B Pa3BUTUH TEOPHH U MPAKTUKHU
MeTo/1a (OCHOBHBIE THIIBI
MHKPOOPTaHU3MOB, (haKTOPHI, BIHSIOIIHE
HAa JKU3HEAESATEIbHOCTh
MHKPOOPTaHI3MOB, B3aHMOICHCTBHE
0akTepHii C MOBEPXHOCTHIO MHHEPAIIOB).
TexHonorust 6aKTepUaTBEHOTO
BBIILEJIAYNBAHMS, allllapaTypa U CXEMBL.
[epcriekTHBEI pa3BUTHSA METOA.
Teopernueckue 0COOCHHOCTH
MIEPKOJISILIUOHHOTO BBILIETaUYUBaHHUS.
TpeboBaHUS K CBIPBIO, TEXHOJIOTHYECKUE
pexumsl. [lepkomsanusa B uanax. Kyudnoe
BBIIEJIAYMBAHUE C UCIIOJIb30BaHUEM
creuranbHbIX miomanok. Ilogzemuoe
BBIIIETAYNBAaHNAEC [IMAHUCTEIMHU U
HEIIMaHUCTBIMU PAacCTBOPAMH. TeXHHKO-
9KOHOMHMUYECKHUI aHAN3 BApUAHTOB
MIEPKOJISIIIMOHHBIX TporeccoB. /Cp/
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Pa3znen 6. IInpomeranaypruueckas
nepepadoTKa 30J10TOCOAepPKAIIEro
ChIpbs

6.1

TeXHUKO-9KOHOMHUYECKHE TIPEITOCHUTKI
MTUPOMETAILTY PrHIeCKOH epepadoTKI
CBIPbS ONarOpOJHBIX METAIOB. THUIBI U
BUJIBI CBIPBS, IepepaboTka KOTOPOTo
nenecoodpasHa mo
nupoMeTauryprudeckoit cxeme. Tunosbie
TEXHHKO-IKOHOMUUYECKHE ITOKa3aTeNn
MTHPOMETAIUTY PrHYeCKOH TepepadoTKI
30JI0TO- B CEPedPOCOACPIKAIIETO CHIPBSI.
MenennaBunbHbIe 3aBoAbl Poccun u ux
TexHoIorugeckne ocodeHnoctu. Cocrar
U CBOMCTBa ChIpbs. DopMa Hax0XkJIEHUS
6IaropoHBIX METAJUIOB B MEAHBIX pyAax
1 KoHIleHTpaTax. [loBeneHue
0J1aropoTHBEIX METAJUIOB B OCHOBHBIX
nepeneNax MeeIUIaBIIbHOTO
MIPOU3BOJCTBA: OOXKUT, OTpaXKaTelbHAS U
[IaXTHas M1aBKa, KOHBEPTHPOBAHUE,
aHozHas maBka. [loBeneHue
61IaropoHBIX METAIIIOB B OCHOBHBIX
Tniepezienax npou3Bo/ICTBA CBUHIA. /JIek/
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6.2

TexHHKO-9KOHOMHUUECKHE MPEIOCHITKI
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.
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/
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6.3

TexXHUKO-9KOHOMHYECKHE TPEITOCEITKI
MTHPOMETAJLTY PrHYeCKOH epepaboTKI
CBIPbsI 0J1arOPOIHBIX METAILIOB. THIIBI U
BUJIBI CBIPBS, IepepaboTka KOTOPOTo
1esiecoodpasHa 1mo
NnupoMeTaulypruieckoit cxeme. Tunosbie
TEXHHKO-IKOHOMUYECKHE ITOKa3aTeNN
MTHPOMETAILTY PrUIeCKOH TepepadoTKI
30JI0TO- U CepedpOCOACPIKAILETO CHIPBSI.
MenennaBunbHble 3aBoAbl Poccun u ux
TexHoorugeckne ocobeHnoctu. Cocrar
U CBOMCTBA ChIpbsi. DopMa HaxXOXKIEHUS
6IaropoHBIX METAJUIOB B MEAHBIX pyaax
1 KoHIleHTpaTax. [loBeneHne
6J1arOpoTHBIX METAJUIOB B OCHOBHBIX
nepenenax MeeIuIaBIIbHOTO
MIPOMU3BOJICTBA: OOXKHT, OTpaXKaTeIbHAS U
IIaXTHas TUIaBKa, KOHBEPTHPOBAHUE,
a"ogHas 1iaBka. IToBenenue
6IaropoIHBIX METAIIOB B OCHOBHBIX
niepezienax npou3BojcTBa cBuHIA. /Cp/
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Pa3nen 7. IlepepadoTka
Me/1e31eKTPOJUTHBIX IIAMOB

7.1

CocTaB 1 CBOHCTBa MEIbANIEKTPOIUTHBIX
unTaMoB. O6e3MeKHBaHHUE [ILTAMOB.
Beizenenne U3 1IJIaMOB TOBAPHOTO
ceneHa. [lnaBka nuiamoB Ha
30JI0TOCEPEOPSHBIH CILIaB.
I'napoMeTanTyprudeckiue CXembl
nepepadoTKU MeJIbIIEKTPOIUTHBIX
11aMoB. [lepcreKTHBHbIE TEXHOJIOTHH
nepepaboTky nutamoB. /JIex/
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7.2

CocTaB u cBOICTBa MEJIBAIECKTPOIUTHBIX
mraMoB. O6e3MeKUBaHUE MIJIAMOB.
Beinenenne U3 n1aMoB TOBApHOTO
ceneHa. [TmaBka mraMoB Ha
30JI0TOCEPEOPSHBIN CILIAB.
I'mapomMeramtypriuyeckie cxembl
epepaboTKU MEIb3JICKTPOIUTHBIX
nutaMoB. [lepcneKTHBHEBIE TEXHOIOTHH
nepepadorku nuiamoB. /Cp/
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Pazpnen 8. Merajliiyprusi BTOPpUYHBIX
0JIarOpOHBIX METALI0B

8.1

OpraHu3aluoHHbIE, TEXHOJIOTHYECKUE U
SKOHOMHYECKHE TPUHITAIIBI
nepepaboTKU MEPBUYHOTO U BTOPHYHOTO
CBIPbsI OJIATOPOIHBIX METAILIOB.
OpraHu3aluoOHHO-IIPABOBbIE
0COOCHHOCTH TOOBIYH M IPOU3BOJICTBA
OmaroponHbIX MeTayuioB B Poccuu u 3a
py6esxxom. @opMupoBaHue 1IeH Ha
6maroponasie MeTawsl. CTpyKTypa
3aTpaT MpU U3BICUCHUH OJIAarOpPOIHBIX
METAJUIOB U3 Pa3NIUYHbIX BUJIOB CHIPHSI.
Knaccudukarms i xapakTepucTuka
BTOPHYHOTO CHIphs. CyIecTBylomee
MOJIOKEHHE 00 MCTIOIB30BaHUH U 000POTE
0J1arOPOTHBIX METAIIOB B OBITY U
HapoaAHOM xo3sicTBe. Hopmbl
HCIIONIB30BaHMs U Bo3Bpara. [lopsaok
cbopa u yrunuzauuu. [IpobupHbIit
aHaNM3, GYHKIUU U BO3MOKHOCTH.
Bospacratomee 3HaueHHE pon
BTOPHUYHOTO CHIpPhS. [Ipoucxoxaenue u
BHUJIBI JIOMa ¥ 0TX0J10B BJIM.
[IpoucxoxneHue, CTPyKTypa,
KJIacCU(UKAIMA ¥ XapaKTePUCTHKA
3JIEKTPOHHOTO JIoMa. TexXHUKO-
SKOHOMMYECKHUE MTPUHLUIBI TUPO- U
THAPOMETAILTYprHIECKON ITepepadoTKH
OTZIEIBHBIX BUJIOB ChIpbst BJIM.
OcobeHHocTH TUIaBKU Chipbs BJIM Ha
CTIEIIAITN3NPOBAHHBIX
MeIeTIaBUIBHBIX 3aBOaX. TeXHOIOTHUSL
Y TIOKa3aTeNu THAPOMETAIUTYPrHUECKON
nepepaboTKU OTASIBHBIX BUIOB CHIPbS
BIM.

/Jex/
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8.2

BJIM.
/Cp/

OpraHu3aluuoHHbIE, TEXHOJIOTUIECKUE U 8
9KOHOMHUYECCKHE TPHHIIHITBI
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
METAJUIOB U3 Pa3INYHBIX BUJIOB CHIPHSI.
Knaccudukarus 1 XxapakTepucTuKa
BTOPUYHOTO CHIpbs. CyIIecTByromee
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
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4.1 Oopa3oBaTe/ibHbIE TEXHOJIOTHH

Jlexusi-aquanor

BupryansHble MPaKTHKYMBI H TPEHAKEPHI

5. KOMILUIEKT OIIEHOYHBIX CPEJICTB

5.1. KoMn1eKT OLIeHOYHBIX CPeICTB

Komriekr OIICHOYHBIX CPEACTB IO AUCLHUIUINHE, COCTOSIH.[I/II)i N3 MaTCpHUaJIOB AJIsI TCKYIICTO KOHTPOJISI U TPOBECACHU S
HpOMC)KyTO‘IHOfI aTTcCTauu 06yanou11/1xc51, BKJTIOYas MOPSAOK MIPOBEACHUA HpOMe)I(yTO‘IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUSA
Pe3yIbTaTOB HpOMC)KyTO‘{HOﬁ aTTeCTallu U KPUTEPUHN BBICTABJIICHUS OLICHOK ITPEACTABJICH B KOC JUCIHUIIIINHBI.

6. YHEBHO-METOJANYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHast TUTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, rog On.aapec
JI1.1 [Kononosa O. H., CopOLuoHHOE U3BIICUCHHE 30J10Ta U3 pacTBOpoB | KpacHospck: https://biblioclub.ru/in
Xonmoropos A. T, U IyJIBIT: XUMU3M IIpOIiecca, CEIeKTHBHOCTS, Cubupckuii dex.php?
Kononos IO. C. TEXHOJIOTHS: MOHOTpadus (benepanbHBIHA page=book&id=22925
yausepcutet (COY), (9
2011
JI1.2 | Mowuceenko O BbITUTIaBKE cepedpa U3 ero pyz: MoHorpadus Mockaa: https://biblioclub.ru/in
(MownceenxoB) @. I1. W3znarenscTBoO dex.php?
Axanemuu Hayk page=book&id=47066
CCCI1, 1955 1
6.1.2. JlonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBO, roI On.aapec
JI2.1 |burees B. A., BnoBun [OCHOBBI METaITypruyecKOro MPOU3BOJICTBA Canxkr-IlerepOypr: https://e.lanbook.com/

K. H., Konokonb1ieB
B. M., Casrranuk B.
M.

Jlans, 2017

book/90165



https://biblioclub.ru/index.php?page=book&id=229259
https://biblioclub.ru/index.php?page=book&id=470661
https://e.lanbook.com/book/90165

ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBo, rog, Omn.aapec
JI2.2 |T'ynmmam6apos C. Y. | braropoHbie MeTallTbI U CIUIaBBL: MOHOTpadus Cankr-IletepOypr: https://biblioclub.ru/in
0.1., 1904 dex.php?
page=book&id=10368
8
JI2.3 |Bbormanosmuu K. 1. Cepebpo, CBUHEI U IMHK: MOHOTpadus Ierporpan: 6.u., 1919 | https:/biblioclub.ru/in
dex.php?
page=book&id=46918
0
6.3.1 Ilepevyens NporpaMMHOro odecrnev4eHust
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 HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | EnuHoe okHO JA0CTyma K HHGOPMAIMOHHBIM pecypcaM
6.3.2.2 | KoHCYIbTaHT-ILTIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JTUCIUITIJINHBI (MOAY JIST)
Ayn. Ne Haznauenue OcHaienue
107 CTOJIBI C KOMIIBIOTEPAMHU C BBIXOZOM B MHTEPHET, CTYJIbsl, KHW)KHbBIE HIKa(bI
1 CTEIUTaXH.
VYueOHas AyIUTOPHS TUIS
NIPOBEACHUS 3aHATHH
VYueOusle MecTa (CTONBI U CTYNBs). Pabodee MecTo mpemomaBaTelst B COCTaBe
JEKIMOHHOTO W CEMHHAapCKOro
cTom, cTyn, TymOa. Kommbrorep mpemomaBatens ¢ JOCTYIOM B HHTEPHET,
THIA, KypCOBOTO IIPOCKTHPOBAHUS " 9 .
225 HMHTEPaKTUBHBII IIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOH.
(BBIMIOJTHEHUSI  KypCOBBIX  pador), N
MoOTOpH30BaHHEIA SKpaH C MOTOJOYHBEIM HpoekTopoM. IloTonouHas kamepa.
IPYNIIOBBIX M MHAWBHAYaJbHBIX .
o HokymenT-kamepa. HacTonsHbIN MUKpOQOH. 3ByKOBast CHCTEMA.
KOHCYJIbTAINH, TEKYILETO
KOHTPOJISL ¥ TIPOMEKYTOTHOH
Yuebuas ayJUTOpHUs TUTS
MIPOBEICHUS 3aHATUH | YueOHble MecTa, 00OpyZOBaHHblE OJOYHOM MeOeNbl0 ¢ PacrnooKeHUEM
JEKIMOHHOTO M CEMHHApCKoro | amdurearpoM. Pabodyee MecTo mpernonasarelss B COCTaBE CTOJ, CTYJI, TymoOa,
300 THIA, KypCOBOTO TPOCKTHPOBAHUS | TpMOYHKA, KOMIIBIOTEp MpeHmojaBaTeldst C  JOCTYIIOM B  HHTEpHET,
(BBIIONIHEHHUS  KYypPCOBBIX  paboT), | KHTEpaKTHBHASA JOCKA C NMPOEKTOpoM. MoTopu3oBaHHEIN 3kpaH [loTomounsie
IPYNIIOBBIX M HMHAWBHUAYAIBHBIX | IOBOPOTHBIE — Kamepbl.  JlokymeHT-kamepa.  HacronbHblii  MuKpoQoOH.
KOHCYJIbTaIHH, TeKymiero | 3BykoBas cucreMa. MapkepHast JoCKa.
KOHTPOJISL © IPOMEXKYTOIHOH
Hacocbl BakyyMHBIE, TEpPMOCTaThl, IIKa( CYIIHJIbHBIH, Ja0OpaTOpHBIE BECHI
SNIEKTPOHHBIE M MEXaHWYECKHE, CTOJ IJIsi JTaDOPaTOPHBIX BECOB, aHAIM3ATOP
JlabopaTopust TUIPOMETAILTy prUun .
T(PaKIINOHHBIH, mKabl TabopaTOpHEIE, MEJbHUIIA OucepHas
- IIpoBeieHHME  J1aDOPATOPHBIX .
nmabopaTopHasi, MeEMIanKd JabOpaTOpHBIE, CTONBI -MOMKH JTabopaTOpHBIEC,
pador mo  XWUMHUHM,  XHUMHH
., | HACOCBI ~ NEPUCTAILTUYECKUE, OKCTPAKTOP, YCTAHOBKA  JICKTPOJIM3HAS
MCTAJII0B, JUIA BCCX HATIDABNCHMM | o5 opatoprass,  meiike 71a0OpaTOpHBIM,  MEJIPHMIIA  AaHAJIUTHUECKas
moaroroskn B TV YIMK B aHanfBaT(l)) B;IaFI/I eaKI;o u3 cpTeKnI; 60’ cmiukar.l ky0.1M, peakTo I/I?:
J1406 coorBerctBun ¢ ®I'OC BO. A P » P p p L KYOM, P P

TaKkKe 1o IpoGHITEHEIM
JUCHUIIIMHAM ~ y4e0OHOro  IIIaHa
HOATOTOBKU OakanaBpoB u
MarucTpoB Kagenpsl
Meramyprus.

crexna Oopcunukar. 3 KyO.nMm, OaHst nabopaTopHas, YCTPOWCTBO CYLIKH
71a00paTOpHOH MOCYIbI, MYJIbTUMETP, aclUpaTrop CWIb(POHHBIA, mpubop ph-
METp, KoMIpeccop, Npubop ph-merp, HOHOMEp, HPHOOP BIEKTPOIH3a
pacTBOPOB COJNEH, INTATUBBI AT HPOOHMPOK, KAIOPHMETP C HarpeBaTeleM,
TEPMOMETPBI, IUIMTKA JIa0OpaTOpHas, peryjsarop HaNpsDKeHUs, OJIOK
IIMTaHUS,  XOJIOAWIBPHMK  J1a0OpaTOpHBIN,  apeoMeTpbl, HaboOp  cuT,
aKBaJAUCTHILIATOP, MENbHUIIA 36PHOBAsI Ta00paTOpHas.

8. METOJMYECKHUE YKA3AHMA JJIA OBYYAIOIINXCA 110 OCBOEHUIO JUCITUIIJIMHBI (MOAY JISA)

Metoanueckue ykazaHus JUist 00y4yaroluxcs 10 OCBOEHUIO TUCIMIIIMHBI
1. 3yuenne pabodeli mporpaMMbl JUCIUIUIAHEL.
2. [Tocemenne U KOHCIEKTUPOBAHUE JEKIIHUH.

3. Obs3arenbHas MOATOTOBKA K MPAKTUYECKUM 3aHSITHSM.

4. VI3yueHnue OCHOBHOH U JIOTIOJHHUTEIBLHOU JTUTEPATypPhl, UHTEPHET-UCTOYHHKOB.
5. BeImoTHEHNE BCeX BUAOB CAMOCTOSITETIbHOM PaboTEHI.

S(I)Q)CKTHBHOG OCBOCHHEC AUCHUIUIMHBI MPEAINOJIAaracT peryisipHOC MOCCUICHUE BCEX BU0B ay IUTOPHBIX BaHHTHﬁ, BBIIIOJIHCHUEC
IJIaHA CAaMOCTOSITETHFHON pa6OTI)I B IIOJIHOM O00BEME U TMIPOXOKACHUEC aTTECTAMN B COOTBETCTBUM C KAJICHIAPHBIM y‘IGGHHM



https://biblioclub.ru/index.php?page=book&id=103688
https://biblioclub.ru/index.php?page=book&id=469180

rpauKoM.

CTyIeHTy peKOMEHIYeTCsS O3HAKOMHTBCS CO CIIUCKOM OCHOBHOH M JIOTIOTHHUTENBHOM TnTepaTypsl. J1ocTyT K HHOPMAIIMOHHBIM
pecypcam OUOIHOTEKH 1 MHPOPMAITMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "VIHTepHeT" opraHu30BaH B YUTAIHHOM 3aJie OUOIHMOTEKH
co craunoHapHbix II1DBM, nmub6o ¢ nuusoro [I19BM (HoyTOyKa, MIaHIIETHOTO KOMIBIOTEPA WIM HHOTO MOOUIBHOTO YCTPONUCTBA)
MOCPEICTBOM OECIPOBOTHOTO AOCTYIIA IIPH aKTHBAIIMU WHANBHIYAIBHOH yYETHOHN 3aITUCH.

3agaHus 1 METOAWYECKHE YKa3aHHA K BBITOJHEHHUIO Ta00OPAaTOPHBIX PabOT COCTABIEHBI B COOTBETCTBHH C pabodeil mporpaMMoi
JUCLUIIIMHBI METAJLTyPrust 30J10Ta U cepebpa u npezcraieHsl B YMK quCIMIUINHEL.

JlaGopaTopHEIi MPAaKTUKYM HAIPABJICH HA YIIyOJICHHOE H3yYeHNE TEOPETHIECKOro MaTeprala U Ha IPHOOPETeHNE YMCHNS,
HaBBIKOB U OIIBITA MPOBEJCHUS KCIIEPUMEHTA, aHaI13a U 00pabOTKH €ro pe3ysIbTaToB.

C menbio OLIEHKH YPOBHS OCBOSHHUS MaTepHaa 1o Kax/0i 1a00paTopHOil padoTe coCTaBIsIETCA OTYET, HA OCHOBAaHUH KOTOPOTO
MPOBOJIUTCS 3aIIUTa Ja00PATOPHOH pabOTEL.

Metoandeckre peKOMEHIANU K OPTraHU3alluH U BHITIOJHEHUIO CAMOCTOSITEIILHON paboThl COCTABIICHBI B COOTBETCTBHH C paboucit
MPOTPaMMOM JUCIUTUTUHBI METAJLTYPTHs 30J10Ta U cepedpa u npeacTasieHs B Y MK mucurumHsL.

CamocTosTenbHas pa60Ta CTYACHTOB BKJIHOYA€T OCBOCHUEC TCOPETHICCKOI'0 MaTepurajia, NOATrOTOBKY K BBIIIOJITHECHUIO 3aJIaHui
Ha60paTopH1)1x BaHﬂTI/II\/‘I, 1 NIOATOTOBKY K 5K3aMCHY.

SaﬂaHI/IH 1 MCTOANYCCKUC YKa3aHU K BbIIIOJTHEHUTIO KprOBOﬁ pa60TbI COCTaBJICHBI B COOTBETCTBHUU C pa60qeﬁ nporpaMMop“[
JAUCHUIIIIMHBI METAJIITYPTrHs 30JI10Ta U cepe6pa U MPCACTABJICHBI B VYMK IHCHUTIINHEL

KypcoBast paboTa CTpyKTYpHO SIBISIOTCS 3aKIIOYUTENBHBIM ATAllOM U3yUYeHUS JUCHUIIMHBL, a OPraHU3alMOHHO IPOBEPKOI 3HAaHUI
CTYAEHTOB UX YMEHHUS pPelIaTh IPAKTUYECKHE HHKEeHEPHbIe 3a1auu. [Ipu moaroroBke paboThl CHCTEMATH3HPYIOTCA, 3aKPETIIAIOTCS
W YTITyOJISIOTCS HAaBBIKH JTAOOPaTOPHEIX padoT, MONCKa 1 aHAIN3a TEXHHYECKOW HH(OPMAINHY B CIICIINAIBHON JIUTEepaType.

MeToanyeckue PECKOMCEHOAWH 110 OpraHu3anuun 06pa30BaTeJ’ILHOI‘O nponecca ajis O6y'~IeHI/IH HWHBAJIMAOB U JIUI C OrpaHHYCHHBIMU
BO3MOXHOCTAMHU 310POBBA

IIpu HEOOXOIUMOCTH MTPOrpaMMa AUCIUIIIMHBI MOKET OBITh aJalTUPOBaHa /Ul HHKIIIO3UBHOTO O0YYEeHHs] MHBAJIHUIOB U JIUII C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBS C YUETOM OCOOCHHOCTEH MX MCUXO(PU3NUECKOTO PA3BUTHS, HHANBUAAYATBHBIX
BO3MOXHOCTEH M HEOOXOIUMBIX CIECIIHATBHBIX YCIOBHI UX O0YUICHUSI.

HpI/I HaJIMYMU B Ipynrie CTyACHTOB C OTPaAaHUYCHHBIMH BO3MOXKHOCTAMU 3J0POBbSA BO3MOKHO UCIIOJIB30BATh aJAlITUBHBIC
TCXHOJIOTHH.

JJ1s CTYA€HTOB C OTpPaHUYECHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTHICCKUX MAaTEPUATOB (KaPTOYKH, PUCYHKH, MHCHbMEHHOE ONTMCAHUE, CXEMBI U T.I1.) KaK
MTOMOMIb JIJIs1 TOHUMaHUS ¥ PEIICHUS TOCTaBICHHON 3a/1auu;

- HCII0JIb30BAHUE BUEOMATEPUAJIOB, KOTOPBIE JatOT BO3MOXHOCTb MOHATH TEMY 3aHATHUS U OCYLIECTBUTh KOMMYHUKAaTHBHBIE
NeUCTBUS;

- BBITIOJIHEHUE TMIPOSKTHBIX 33JaHUN TI0 U3Y4aeMbIM TEMaM.

JI7st CTYIEHTOB C OTPAaHUYCHHBIM 3PEHUEM:

- UCTIONB30BaHUe (PHIIBMOB C BO3MOXXHOCTBIO BOCIIPHATHS HA CIIyX AaBAEMOM B HUX HH(MOPMALIUH TS TOCIIEYIOIIETO e
00CYXIeHUS,

- UCIIOJIb30BaHKE ayTMOMATEPHAIIOB 110 U3yYaeMbIM TEMaM, HMEIOIIAMCS Ha Kadepe;

- HHJMBHyaJbHOE OOIIEHHE C TPENOoAaBaTeIeM [0 H3y4aeMOMYy MaTepHaIy;

- TBOPYECKHE 3aaHHs 110 M3yYacMbIM TEMaM HIIH 110 JINYHOMY JKEJIAHHIO C YYETOM HHTEPECOB 00yIaeMOoro.
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