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1. He.ﬂl/l, 3alavi U IVIAHUPYEMBIC PE3YyJabTaThbl oﬁyqenml o AMCIMIIJIMHE

— [ens — O3HaKOMJIEHUE CTYACHTOB C OCHOBHBIMH SKOJOTHYECKHMHU MPOOIeMaMH,
CBS3aHHBIMH C pabOTONW METaJUTyprHUecKoro oOOpyJOBaHUS, KOTOPOE XapaKTepU3yeTcs
3HAUYUTEIbHBIM KOJIMYECTBOM OTXOJIOB, 3arpsi3HSIONIMM OKpYXKarollyo cpeay. JleicTBEeHHbIM
CIocOo0OM HX CHIDKCHHSI SIBIIETCS pa3paboTKa W BHEIPEHUE COBEPIICHHBIX CHUCTEM OYHCTHBIX
COOpPYKEHH, HO MOBCEMECTHOE BHEApPEHHE M OE30TXOJHBIX M Mallo- OTXOJHBIX TEXHOJOTHUI
MIPOU3BOICTBA CTAJIH.

— DopMHUpPOBAaHNE 3HAHUN TEXHOJOTMUECKUX CXEM IIPOU3BOJICTBA YEPHBIX METAJLIOB.
JlucuuIuInHa OXBaThIBAET KPYI BONPOCOB, CBSI3aHHBIX C PECYpCOCOEpErarMMy TEXHOIOTUAMUI
IIPOU3BOJCTBA CTAJIM B PA3JIMYHBIX CTAJCIUIAaBUIIBHBIX arperarax. PaccMmarpuBaroTCs BOIPOCHI
IIpaBa U IOPUANYECKON OTBETCTBEHHOCTH IPEINPHUATHHA 3a HAPYIIEHUE KOJOTMYECKHX HOPM.
OtnenpHO ynensieTcs BHUMAHUE BOIIPOCAaM IPUPOIOIOJIB30BAHHUA B 1LIEJIOM U OXpaHBbI
OKpYXKAIOIIEH Cpelbl NMPUMEHUTEIBHO K IPOU3BOACTBY CTaJIBHOM NPOLYKIUH HA BCEX €TI0
JTanax.

— O3HakoMmJIeHHE C METOAaMU MepepabOTKU MPOMBILIUIEHHBIX OTXOJOB B UYEPHOM
METAJUTypr'yH, CHIXKAIOIUMU yiepO npupoe.

— IloaroroBka CTyIEHTOB K IPOM3BOJACTBEHHOM, IPOEKTHO-KOHCTPYKTOPCKOM U
UCCIIEIOBATENILCKOW JEATENbHOCTH B COOTBETCTBHM C KBAIM(UKALMOHHOW XapaKTEPUCTUKOMN
OakanaBpa 110 COOTBETCTBYIOLIEMY HAllPaBJICHUIO.

3agaun:

pacuIMpeHre HayyHOro Kpyrosopa B 00JacTH TEXHMYECKHMX HayK, Ha 0aze KOTOPBIX
Oyayuuil CrienuaiucT CMOXKET CaMOCTOSITEIbHO OBJIa/IEBaTh BCEM HOBBIM, C YEM €My NMpPUAETCA
CTOJIKHYThCS B IPO(ECCUOHATIBHOMN J1€ATEIbHOCTH.

[Inanupyemble pe3yapTaTbl OOy4YE€HHS — OCBOECHHE OCHOBHBIX 3aKOHOMEpPHOCTEH

MPOLIECCOB  IMJIAaCTHYeCKOol nedopmanuu, crmocoO0B MPOM3BOACTBA  METAJUIONPOIYKIIUH,
OBJIaJICHHE TEOPETHUYECKUMHU OCHOBAMM MPUPOJON MPOYHOCTH, IJIACTHUYHOCTH M Pa3pyIICHUS
METaJIJIOB U CILJIaBOB

OOyyenne 1O JUCHMIUIMHE «3al[uTa OKPYXKAIOWIEH cpeAabl Ha  METaLTyprHuecKoM
MIPOM3BOJICTBEY HAMPABJICHO HA (OPMUPOBAHUE Y OOYUAIOIIUXCS CICAYIOIIMX KOMIIETSHIINH:

Koa u HauMeHOBaHMe KOMIIeTEHIM i NHIuKaTOpbI 10CTHIKEHU S
KOMIIeTEeHIIUMN
YK-8. Criocoben coznaBath u nogaepkubarh | UYK-8.1. AnanusupyeT u uieHTuGUImpyer
B [TIOBCE/THEBHOM U3HU U B (akTOpbI BPETHOTO BIUSHUS Ha
pohecCuOoHaTBHOM e TeIbHOCTH JKU3HEAESITEIIBHOCTD 3JIEMEHTOB CPEJIbI
0e30macHbIe YCIOBHS KU3HEIEATSIFHOCTH | 0OUTaHHS (TEXHHUECKUX CPE/CTB,
JUISI COXPAHEHUS IPUPOAHON Cpeabl, TEXHOJIOTMYECKUX MPOLIECCOB, MATEPUAIIOB,
o0ecrieyeHns yCTOMYMBOTO Pa3BUTHS 31aHUM U COOPYKEHUH, IPUPOIHBIX U
oOmiecTBa, B TOM YHUCIIE IIPU YIPo3e U COLIMAJILHBIX SIBJICHUI), a TAK)Ke
BO3HUKHOBEHUH YPE3BBIYAMHBIX CUTYAllMid U | OMACHBIC U BPEIHBIC (PAKTOPHI B paMKax
BOCHHBIX KOH(IUKTOB OCYILECTBIIIEMOMN AEATEIBHOCTH
NYK-8.2. [loHnMaeT Ba)KHOCTb MOAIEPKAHUS
0e30MacHbIX YCIOBHM TpyJa U
JKU3HEJESITEIbHOCTH, COXPAHEHHUS




MIPUPOJTHON CpeIbl st O0eCTIeUeHUs
YCTOWYMBOTO pa3BUTHUS OOIECTBA, B TOM
YHCJIC NPU YTPO3€ BOZHUKHOBEHHUS OMACHBIX
WJIM YpEe3BbIYANHBIX CUTYalluli U BOEHHBIX

KOH(JIUKTOB
NVYK-8.3. PazpscHser mnpaBuia NOBEACHUS
npu BO3HUKHOBEHUU YpE3BBIYANHBIX

CI/ITyaLII/Iﬁ NpupoagHOro Mu TEXHOTCHHOI'O
IMPOUCXOKACHHUA KW BOCHHBIX KOH(l)J'II/IKTOB,

OIHUCBIBAET CocoOBbl y4acTust B
BOCCTAHOBUTEIHHBIX MEPOTIPUSITHIX
UIIK-2.1.- 3Haer TEXHOJIOTUYECKHUE

MHCTPYKUUU TIO0 TOJIrOTOBKE 3arOTOBKU ISt
MPOU3BOJACTBA  TrOpsiUEKaTaHOrO  IpoKaTa
IIBETHBIX METaJJIOB U CILIaBOB,
TEXHOJOTHYECKHE WHCTPYKIIUU o
MIPOM3BOJICTBY Ha CTaHAX ropsued MpPOKaTKU
copTra, JHCTa, TOJIOCHI, JIEHTBI, (onbru
[[BETHBIX METAJIIOB U CILJIABOB.

UIIK-2.2. —Ywmeer KOHTPOJIUPOBATH
BBIMIOJIHEHHE PAOOTHUKAMM TPAaBHJ BEIEHUS
TEXHOJIOTMYECKOIo Ipoliecca MPOU3BOACTBA
ropsiYeKaTaHoro MnpokaTa IBETHBIX METAJIOB
U CIJIABOB, DKCIUTyaTalli U TEXHHYECKOTO
00cTy)XKHBaHUST 000Dy TI0BaHUS

NIIK-2.3.- Bnaneer YMEHUEM
KOHTPOJIMPOBATH BBHINIOJHEHHE PAOOTHUKAMU
TIPABHIT BEJICHUS TEXHOJIOTMYECKOTO
mporecca  MPOU3BOJCTBA  TOpPSYEKATaHOTO
MpoKaTa I[BETHBIX METAJUIOB U CIUIABOB,
SKCIUTyaTalllu U TEXHUYECKOTO
00CTy)KUBaHUSI 000PYIOBAHUSI.

[IK-2. Criocoben 00ecneynTh BEIITOIHEHHE
MIPOU3BOACTBEHHOTO 3a/IaHUS
noJipa3ieieHueM MPOU3BOACTBA
rOopsiYEKaTaHOTo MPOKATa IIBETHBIX METAIIJIOB
1 CIUIaBOB.

2. MecTo TMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JuctuniamHa OTHOCUTCS K dYacTH, (opMuUpyeMoW ydacTHHKaMH OOpa30BaTelIbHBIX
oTHoIIeHUH 6510Kka b1 «lucuummmHb! (MOTYIIN ).
«3ammra OKpyXKarolel cpenbl Ha METaUTypruueckoM MPOU3BOJACTBE» B3aHMMOCBsS3aHA

JOTUYECKH U COACPKATECIBHO-METOAUYECKU CO CIEAYIOIUMHU IUCUUIUIMHAMUA M IPAKTUKAMU
OOIT:

— be3omacHOCTh KU3HEASITECILHOCTH,
- Hcrtopust pa3BUTHS METAJLTYPIri;
- Merauyprudyeckue TEXHOJIOTHH.

— NHHOBalMK B METAILTyprUu;

— O06opyaoBaHNEe METALTYPTrUYECKUX TPOU3BOJICTB.
- 3ammura MeTajuioB OT KOPPO3UU



3. CTpykTypa u coaep:kaHue QU CHUNINHBI

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTaBISIET 5 3aueTHbIX(e) equauIl(bl) (180 vacos).

3.1 Buabl yueOHO# padoThbl H TPYA0EMKOCTH

(mo ¢popmam oOyueHus)

3.1.1.04Ho0-3a04yHas ¢popma oOyueHus

u/n e Buna yueOHoii padboThI fgg)l?eﬂso Cemectp
1 AyIMTOpPHBIE 3aHATHS 54 8
B tom yunce:
1.1 | Jlexkuun 28 8
1.2 | CemuHapcKue/mpakTHUECKUE 3aHITUS 18 8
1.3 | JIabopaTopHbI€ 3aHATHUS 8 8
2 CamocTtosiTenbHast padoTa 126 8
3 IIpome:kyTO4YHAasI aTTecTALUSA
3auet/aud.3aueT/IK3aMeH DK3aMeH
Hroro 180 8
3.1.2.3ao4nas ¢popma oOyueHus
[]
n/n " Buj yueOHoii padoThl Eﬁg:iqeﬂm Cemectp
1 AyauTOpHBbIE 3AHATHSA 22 8
B toMm uncie: 8
1.1 | Jlexuuu 10 8
1.2 | CeMuHapcKkue/mpakTUYECKUEe 3aHATHS 4 8
1.3 | JJabopaTopHbI€ 3aHATHUS 8 8
2 CamocTosiTesibHasi padoTa 158 8
3 IIpomeskyTouHas arTecTanus
3adver/nud.3aueT/7K3aMeH DK3aMeH
HTroro 180 8
3.2 Temaruyeckuid JIaH U3y4YeHUS TUCIUATIINHbBI
(o popmam 0OydeHus)
3.2.1.04H0-3204Has popma oOyueHus
n/n Pa3nennbi/Tembl o) TpynoeMKoCTb, Yac
JMCUMIINHBI g AyautopHas padora | U =




ro

Jlexnu

Cemunapckue/
PaKTHYCCKHE

B3aHATUA

JlaGopaTopHbIe
BaHATHS

[IpakTrueckas
[OJIrOTOBKA

Pa3nea 1. Oxpana npupoasbl.

53

10

FN

N

o MOCTOATEC/IbHAA

“"paGora

1.1

Tema 1. OOmme cBegeHus 00
OKpYXarolei cpexne, 3KOJIOTHH
TEXHOJIOTHYECKUX IpPOLIECCOB U
0€30TX0/1HOI (MaJI00TXO/THOM )
TEXHOJIOTUU MPOU3BOJICTBA
METaJUIONPOAYKIIVH.
[IprpogooxpaHHbIe 3aKOHBI.

11

[\9)

[\9)

|

1.2

Tema 2 HopmupoBanue KadecTBa
OKpyKawlien  cpeapl.  DakTopsl,
OIPEIEIISTIONINE YCTOMYUBOCTh
o6uocde per:

- B3aMMOJEUCTBHUE JKUBBIX
OpraHU3MOB C OKpY2Karo LIeH Cpesoi;
- €CTECTBEHHBIE MIPOLIECCHI,
MPOTEKAIOIIHE B atMocdepe,
ruapocdepe, murochepe;
XapaKTEPUCTUKHU
AHTPOIOTEHHOTO

IIPUPOAY,

BO3pacTaHUs
BO3JICUCTBUS Ha

11

1.3

Tema 3. [lpuHIMIOBI paMOHATBHOTO
IIPUPOIOTIOIB30BAHUS. OnacHoctu
cpebl oOuTanus (BUIBI,
KIaCCU(PUKALMIO, TIONS  JCHCTBUS,
WUCTOYHUKN TMPOHUKHOBEHHS, TEOPHIO
3aIUThI);

11

1.4

Tema 4. T'a30oBble W a’p030JIbHBIC
BpeIHBIE BBIOPOCHI B arMocdepy.
[IpenensHO JIOITYCTUMBbIE
KOHIICHTPAIIMU U BBIOPOCHI BPEIHBIX
BELIeCTB B aTMochepy.

11

1.5

Tema 5. OcHOBBI 0€30TXOmHOM
TEXHOJIOTHH. Besorxomnnie "
MAaJIOOTXOIHBIE TEXHOJIOTHH
NPOM3BOJICTBA CTalM W uyryHa. [lytn
MOBBIIIIEHUS 0€30TXOIHOCTH
IIPOM3BOJICTRA.

Paznen 2. OTXx0abI
MEeTAJLUTYPruuecKoro mpon3BoJICTBA.

104

13

10

77

2.1

Knaccudukanus OTXOJIOB
NPOU3BOJACTBA U CHOCOOBI  UX
YTHJIM3AIUN. MarepuanbHbie u




OHCPICTHYCCKHUEC OTXObI.

2.2

O06pa3oBaHue ra3000pa3HbIX BPEIHBIX
BEIIECTB U CaXu TMpU TOPEHUU
TorBa. PakTOphl, BIHAIONIME Ha
KOHLIGHTPAIIMIO BPEJIHBIX BEIIECTB B
YXOJSIIUX ra3ax.

10

23

OOpa3zoBaHue Wb (AbIMA)  TIPHU
NPOJIYBKE MeTaja KHUCIOPOJIOM HIIH
KUCJIOPOJICOIEPKAILINM Ta30M

10

24

Metonbl CHMXKEHHS Ta3000pa3HbIX
BPEIHBIX OTXOJOB, OOpa3yIOIIUXCS
npu  TOpPeHHH.  TeXHOJOTHYEeCKHe
METOAbI CHUXXCHUA KOHICHTpAIun
BPCIHBIX BEIIECTB B  MPOAYKTaX
CTOpaHMUsL.

10

2.5

YMeHbIIIeHHEe TOKCUYHOCTH BHIOPOCOB
A3MEHEHHEM TOIUIMBHOrO Oajanca
3aBoJa. Xumuyeckas OYHCTKA
IIPOAYKTOB TOPEHHUS OT BPEOHBIX
BEIIECTB.

10

2.6

OOpa3oBaHue TBEPABIX H KUIKUX
OTXOJ0B METAJLTYPTHYECKOTrO
MIPOM3BOCTBA M UX KJIaCCU(UKAIIHS.

2.7

2.7.0cHOBHI TepepabOTKKH TbUICH H IIIJIAMOB
YEPHOW METAUyprud M HMX KOMILICKCHAas
nepepaboTKa

10

2.8

[lepepaboTka W  HWCHOJIb30BaHUE
METAILTYyPrUYeCKUX IIJIAKOB.
Ucnonb3oBanue NPOAYKIHHI u3
METAJTYPrHUECKUX IIIJIAKOB.

2.9

OcoOeHHoctu nepepadboTKu
JOMEHHBIX M CTaJeIJIaBUJIbHBIX
IIUTAKOB. [IpousBoacTeo
IPaHYyJIMPOBAHHOTO IIJIAKA.

2.10

Ouuctka CTOYHBIX BOJ
METAJLTYPTHYECKUX MPEANPUATHI.
MeTtoabl ¥ CIOCOOBI OUUCTKH.

12

Paszpnen 3. IlepcniekTuBHBIC
HANpaBJIeHUsl OXPaHbl NMPHUPOABI H
pecypcocoepeskeHust

23

14

3.1

DKOJIOTHYEeCKUH  ymepd W ero
OLICHKA. 3amura BO3/yILLIHOTO
OacceliHa B METAJUTYPrHUH.

10

3.2

bopsba ¢ OpraHM3OBaHHBIMH H
HEOpPraHW30BaHHBIMHU BBIOPOCAMHU.

3.3

3.2 DHepro- u MarepuangocOepexeHnue
B MIEPCIICKTUBE

Hroro

180

28

18

126




3.2.2. Baounas dhopma oOyueHus

n/n

Pa3nennl/TeMbl
JAucuMnnHbl

TpyroeMKoCTBb, Yac

Bcero

AyautopHasi pabora

Jlexkmum

CemuHapckue/
MPAKTHYECKHE
BAHATHUA

JlaGoparopHbie
3aHSATHUS

[TpakTueckas
[MOJIrOTOBKA

Pa3nea 1. OxpaHna npupojasbl.

53

10

=~

EN

w [CaMocTosTeIbHAS

" paGora

1.1

Tema 1. OOmme cBeageHuss 00
OKpYXKaroleun cpene, 3KOJIOTHU
TEXHOJIOTHYECKUX IPOLIECCOB U
0€30TX0THO (MaJI00TXOIHOM )
TEXHOJIOTUU IPOU3BOJICTBA
METaJIONPOIYKIIHH.
[TpupoooXpaHHbIE 3aKOHBI.

11

\9)

\S]

N

1.2

Tema 2 HopmupoBaHue KadecTBa
OKpykawmen  cpeasl.  PakTopsl,
OIIPEAECIIAIOIINE YCTOWYHUBOCTD
o6unocde per:

- B3aUMOJICHCTBUE JKUBBIX
OPTraHU3MOB C OKPY>Karo IIEH Cpeslon;
- €CTECTBEHHBIE ITPOLIECCHI,
MIPOTEKAIOIINE B aTMocdepe,
ruapocdepe, murocdepe;
XapaKTepUCTUKU
AQHTPOIIOTEHHOTO

IPUPOLY;

BO3pacTaHUs
BO3JIE€HUCTBHUA  Ha

11

1.3

Tema 3. [lpuHUMIOBI palMOHAIBLHOTO
MIPUPOJONOIB30BAHMUS. OnacHoctn
cpenbl obuTaHus (BUBI,
KJacCUpUKALUIO, TOoJs  JeiCTBUS,
VUCTOYHUKU TPOHUKHOBEHHUS, TEOPHUIO
3aIUTHI);

11

1.4

Tema 4. T'a30Bble M a’p030JIbHBIE
BpeIHBIE BBIOPOCHI B aTMmocdepy.
IIpenensHO JIOILy CTUMBbIE
KOHIICHTPAllM M BBIOPOCHI BPEIHBIX
BEILIECTB B aTMOChepy.

11

1.5

Tema 5. OcHOBBI 0€30TXOIHOM
TEXHOJIOTHH. be3oTxoannie u
MaJIOOTXOIHBIC TEXHOJIOTHH
MPOU3BOJACTBA CTAIM W 4yryHa. [lyTu
MTOBBIIIICHUS 0€30TXOIHOCTH
MIPOU3BOICTRA.




10

)

Pa3gen 2. OTxoanI
METAJLJIYPrHYeCcKoro nNpou3Bo/cTBAa.

104

13

10

77

2.1

Knaccudukanus OTXOJIOB
NPOM3BOJACTBA M CIIOCOOBI  HX
YTUWIA3aluu. MaTepI/IaJIBHBIC )41
YHEPreTUICCKUE OTXOJIbL.

2.2

O0pa3oBaHue ra3000pa3HbIX BPEIHBIX
BEIIECTB W CaXH TMpPH TOPEHHUH
TOIJIUBA. q)aKTOpBI, BIIUAKOIINUE Ha
KOHLICHTPALIMIO BPEJHBIX BEUIECTB B
YXOOAIIUX ra3ax.

10

23

OOpazoBaHue MBI  (ABIMA) TpH
IPOJIYBKE METalIa KHUCJIOPOJIOM HIIH
KUCJIOPOJCOIEPKALIMM T'a30M

10

24

MeToapl CHMJKEHHUS Tra3000pa3HbIX
BpPEIHBIX OTXO/AOB, OOpPA3YIOIIUXCS
Ipy  TropeHuu. TexHoorudeckue
METOABl CHWXKCHUS KOHLEHTpaluu
BPEIHBIX BEIIECTB B  MPOAYKTAX
CrOpaHus.

10

2.5

YMeHbllIeHHe TOKCUYHOCTH BBIOPOCOB
M3MEHEHHEM TOIUIMBHOIO OajaHca
3aBojIA. Xumnueckas OUYMCTKA
MPOJYKTOB TOPEHHS OT BPEAHBIX
BEIIECTB.

10

2.6

OOpa3zoBaHre TBEPABIX U IKUIKUX
OTXOJIOB METa/UTyPrHYECKOTO
IIPOM3BOJICTBA M UX KJIaCCH(DHUKAIIHSL.

2.7

2.7.0cHOBHI TIepepabOTKH THUIEH W IIJIaMOB
YEPHOW METAJUypIUd W HX KOMILICKCHas
nepepaboTka

10

2.8

[lepepabotka  u
METaJITypTrUYECKUX IIIJIAKOB.
Vcnonb3oBaHue  MPOAYKUIUH U3
MCTAJUTYPIUYCCKUX IIJIAKOB.

HCIIOJIb30BaHUC

2.9

OcobenHoctu nepepadoTKu
JOMCHHBIX nu CTaJICIIJIaBUJIBHBIX
[JIAKOB. [IpousBoacTeo
IPaHyJIMPOBAHHOIO ILIAKA.

2.10

QumncTka CTOYHBIX BOJ
MeTaJUTyPrHYECKIX MPEANPUATHN.
MeTtoabl 1 ciocO0bl OUUCTKH.

12

Pa3zpen 3. IlepcnekTUBHBIE
HaNpaBJIeHUsI OXPaHbl NPHPOALI U
pecypcochepe:keHust

23

14

3.1

OKkojoruyeckuit  ymepd U  ero
OLICHKA. 3ammra BO3JIyIITHOTO
OacceliHa B METAJUTYPIHUH.

10
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3.2 | bopsba Cc OpraHM3OBaHHBIMH U 7 2 1 4
HEOPraHM30BaHHBIMU BBIOPOCAMH.

3.3 | 3.2 DHepro- U MaTepuanocOepeKeHIE 7 2 2 3
B IIEPCIICKTUBE

Hroro | 180 10 4 8 158

3.3 Conep:kanue TUCUMIIJIMHBI

Pazgea 1. Oxpana npupoabl.

OOume cBeneHust 00 OKpy’Karolled cpese, SKOJIOTMH TEXHOJIOTHYECKUX IPOLIECCOB U
0€30TX0/IHOM  (MaJIOOTXO/HOM) TEXHOJOIMM MPOU3BOJCTBA METALIONPOAYKUKUU. OCHOBHbBIE
3aKOHBl N0 OXxpaHe mnpupozabl. HopmupoBaHue kauecTBa okpyxarwomeil cpensl. [lonstue o
6e30Tx0HOM TexHooruu. [lyTu nosbienust 0e30TX0AHOCTH pou3BocTBa. Kitaccupukanus u
XapaKTepUCTUKA YTHIU3UPYEMBIX OTXOJOB IMPOU3BOJCTBA. DHEPreTUUECKHUE M MaTepHaJbHbIE
orxoxabl. [lokazaTenmu OE30TXOMHOCTH M HMCIOJNB30BaHUS OTX0A0B. CHCTEMa SKOJIOTHYECKOTO
MOHUTOPHHIa METAJUTyprU4ecKOoro IMpOM3BOJACTBA. 3arps3HEHUsT OKpY’Karolied cpeabl
METaJTypruueCcKUMHU MPeaNPUATHIMHI. DKOJIOTHYEeCcKasi IKCIEPTH3A.

Pa3nes 2. OTxoabl METALIyPIH4€CKOro NPOU3BOICTBA.

HcTounuku oOpa3oBaHUs OTXO/0B Ha METAJUTypruueckux npeanpustusx. OOpa3oBaHue
OCHOBHBIX BPEJIHBIX BELIECTB, BbIOpAachIBa€MbIX B aTMochepy. TBepible 0TXOAbI U UX BIUSHUE
Ha IPUPOAY U 37A0poBbe dyenoBeka. OOpa3oBaHUe Ta3000pa3HbIX BPEAHBIX BELIECTB M CaXKU MPH
CKMraHuM ToruinBa. OleHKa KOHLIEHTPALMKU BPEIHbIX BEUIECTB B MPOAYKTAX FOPEHHUs TOILIMBA.
OOpa3oBanue mbUIM (JpIMA) P MPOAYBKE METaIa KUCIOPOJOM WIIM KUCIIOPOJICOAEPKAILUMHU
razaMy. 3arps3HEHUs  METAJUIyprUYeCKUMHU  MNPEeANpUATHSAIMU  BOJOEMOB.  VCTOUHMKH
0o0pa3oBaHMsl 3arps3HEHHBIX CTOYHBIX BOJ. CaMOOYMIEHME BOJOEMOB. METONbl OYHUCTKU
BOJI0EMOB. 3arpsA3HEHHUS [TOYBbl METAJUTY PrUYECKUMU NPEIIPUATUIMU.

Pangen 3. IlepcnmeKTMBBI M MeTOAbl CHUKEHHS] BPEIHBIX BeHIECTB — IMOOOYHOTO
MPOU3BOJCTBA METAJIONPOAYKIIUN METAILTYPTUYECKUMU  MPEANPUATHIMH. DKOJIOTHYECKUN
yimiep0 W €ro OIeHKa. 3amuTa BO3AYyIIHOrO OacceliHa B MeTaTypruu. boppba ¢
OpPraHM30BAHHBIMHU M HEOPTaHHU30BAaHHBIMU BBIOPOCAMHU.

TexHonornueckue MCTOAbI CHWIXXCHUA KOHLCHTpalWW BPCAHBIX BCHICCTB B IMPOAYKTaX
TOPEHHs] TOIUIMBA. XHMHYECKash OYHMCTKA NPOAYKTOB CrOpaHusi OT BpEAHBIX BEIIECTB.
be3oTxomHBIe W MaJOOTXOMHBIE TEXHOJIOTHH IPOHM3BOJCTBA METAUIOB. [lepepaboTka O0TX0I0B
METaJLTyPriuueCcKOro MIPOU3BOJICTBA. MeTtob1 palroHaIBHOTO BOJIOTOJIb30BaHUSI.
DKOHOMHYECKHE TTOKA3aTEeIH MPUPOIOOXPAHHBIX MEPOIIPUSATHH.

3.4 Temaruka ceMHHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CemuHapcKue/mpakTUICCKUE 3aHITH

[Ipaktrueckoe 3ansTue 1. MOHUTOPUHT U OLICHUBAHUE 3arPsI3HEHUS I0YB.
[IpakTuueckoe 3anarue 2. MOHUTOPUHT U OLICHUBAHME 3arpsi3HEHUS BOJ.
[TpakTrueckoe 3austue 3. [Ipo6a, oTO0p 1 MoAroTOBKA MPOO MPU MOHUTOPHUHTE.
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3.4.2.JIaGopaTopHbI€ 3aHATUSA

Y4eOHbIM MJIaHOM HE TPEyCMOTPEHBI

3.5 Temaruka KypcoOBbIX IPOEKTOB (KYPCOBBIX padoT)

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI

4. Y4eOHO-MeTOAMYECKOE 1 MH(POPMALIMOHHOE O0ecIeYeHue
4.1 HopmaruBHbie 1okyMeHTHI 1 'OCTobI
[Ipy n3y4eHuu AUMCLHUIUIMHBI HE IIPENYCMOTPEHBI

4.2  OcHOBHasf JqUTEpaTypa

1. Bocko6oitnukos B.I'., Kynpun B.A., SxymeB A.M. OOmas meramtyprus. M.:
Axanemknura, 2005. 768 c.

2. Pri6anpuenko M.B. Ananutudeckas Xxumusi. XUMHUECKHE U HU3UKO- XUMHUECKUE
MeToAb! aHanu3a. Jlaboparopuslii npaktukym. M.: MI'OY, 2009. 68 c.

3. [MlemoxoB .M. Dxonormdyeckue MpoOJIEMbl SHEPTOEMKHX TPOU3BOJICTB. M.:
Tennorexnuk, 2008. 304c.

4. MIynen JLA. DinemedTsl 0€30TX0nHOM TexHomoruu B Mmeramtypruu. M: Me-

tammyprus, 1991, 174 c.

4.3 JlomoJHUTeJbHAS JUTEpPaTypa

1. TapacoB A.B., Yrkun H.U. OOmasa meramryprus. M.: Meramutyprus,
1997. 590 c.

2. Poman O.B., Tabpuenos W.II. TlopoiukoBas MeTaLIyprusi — O€30TXOMHAs
sHeprocOeperaroas TexHojaorus. Munck, benapycs, 1986. 159 c.

3. Cwran W.4. 3ammra Bo3gymHOro OacceiiHa NpPH CKMIaHMU TOILIMBa. JL.:
Henpa, 1988, 312 c.

4.4 DiaekTpoHHBbIE 00pa3oBaTeibHbIE PECYPChI

50P https://online.mospolytech.ru/course/view.php?id=13184

HHTEepHET-pecypchl BKIOYAIOT Y4eOHO-METOANYCCKHE MaTEPUANTBI B AJIEKTPOHHOM BHJIC,
npecTaBiIcHHbBIE Ha caiiTe http://lib.mami.ru B pazaene « DIEKTPOHHBIE PECYPCHI».


https://online.mospolytech.ru/course/view.php?id=13184
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[one3nbie y4ueOHO-METONUYECCKHE M MH()OPMAIIMOHHBIC MaTepUalibl TPEACTABICHBI Ha
calTax:

— WuTepakTuBHbIi yueOHUK: OCHOBBI METaLTypruu | MeTaJulypriaueckuii moprat
MetalSpace.ru

http://www.metalspace.ru/education-career/osnovy-metallurgii.html

— MeTauyprudecKkie mporecchl

http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical- processes.html

4.5 JluneH3uoHHOe M CBOOOJHO pacHpocTpaHsieMoe MNPOrpaMMHOe
o0ecreyeHue

HaumenoBanue | Pazpadoruyux I1O JocTynHocTb Ccpuika Ha Equnbii
(mpaBoodJiagaTennb) (IMEeH3HOHHOE, | peecTp POCCUICKHMX
cB00OJHO nporpamm 1Jist IBM n
pacnpoctpansiem | B[ (npu HaMunmn)
oe)
Motii Oduc OO0 "HOBBIE JlunieH3noHHOE https:/
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOTMN" reestr/301558/?
sphrase_1d=943375

4.6 CoBpemeHHbIe TPO(ecCHOHATBbHBIE 0a3bl JaHHBIX U HHGOPMALIMOHHBbIE
CIpPaBOYHbIE CHCTEMBI

Hoctynn
Ne HaumenoBanue Ccblika Ha pecypc
oCThb
HNudopmanuonHo-cipaBoYHbIe CHCTEMbI
1. |¥adopmanporHkle pecyperr CeTn http:// www.consultant.ru HoctymHo
KoncynprantlIimroc
JIEKTPOHHO-0HO0JIMOTEYHbIE CHCTEMBI
Jlanp https://e.lanbook.com/ HocrtynHa B cetn
1. Wurepuer 6e3
OTrpaHUYCHUN
IPR Books https://www.iprbookshop.ru/ | JloctynHa B cetu
2. Wurepuer 6e3
OrpaHUYCHUN
IIpogeccnonanbHbie 6a3b1 JAHHBIX



http://www.consultant.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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baza nanHbIX HayYHOU AJIIEKTPOHHOMN http://www.elibrary.ru HocTtynHo
1. | 6ubmmorexu
(eLIBRARY.RU)

5. MarepuajibHO-TeXHHYECKOE o0ecredeHue

Aynuropun kadenpsl «Mertamnyprus» aBl204, aB1205, aB1206, aB1206a ocHaiieHsI
HOYTOyKaMu, IPOEKTOPOM, IKPaHOM, Y4eOHbIM MaTEpUAJIOM.

6. MerToguveckue peKOMeHIAIUN

6.1 MerToauyeckne peKOMEHIAIUN sl PENOAABaTeJIs 110 OPraHu3alun
00y4eHus

[Ipu opranuzanuu ydeOHBIX 3aHATUN (JEKIUH, CEMUHAPOB, MPAKTHYECKUX 3aHATHM,
71a00PaTOPHBIX, CAMOCTOSITENIBHBIX U BBIMYCKHBIX padoT, a TaKKe KYpCOBOT'O MPOEKTUPOBAHMS)
ClIeTyeT UCIOJb30BaTh AJIEMEHThl MHTEPAKTUBHOTO OOYUYEHHS Ha BCEX JTarax JJjis BOBJICUYEHUS
CTYJEHTOB B Ipoliecc mo3HaHus. /st aToro neaecoodpazHo UCIOIb30BaTh CIEAYIONUE (OPMBI:

— JIMajoroBoe 00y4eHue, B X07ie KOTOPOro OCYILECTBIISETCS B3aUMOAEHCTBUE
IIPENOIABATEINs U CTYACHTA;

— MOJIETTMPOBAaHUE, TO €CTh BOCIPOM3BE/IEHUE B YCIOBUSAX OOYy4YEHHS IO
JAHHOM TUCLMILIMHE MIPOLIECCOB, IPOUCXOIAIIUX B PEATIbHOCTH;

— KOMIBIOTEpH3aMsg  OOy4eHUs I HWHTCHCUPUKAMM W PACIIUPEHUS
BO3MOKHOCTEH 00pa30BaTeIbHOrO MPOLECCa;

— UCIOJb30BAaHUE CPEJICTB HAIVIAJHOCTH: CTEHABl C KOMIUIEKTOM Yy4eOHO-
METOJIMYECKOW JIMTEpaTyphl, IMJIAKaTbl MO TeMaM, HaTypHble O0paslbl, MYJIbTUMEIAUIHbBIE
CHCTEMBI, KApTOTEKy Y4eOHBIX BUCOCIAI0B U BHICO(DUIBMOB U JIp.

6.2 MeToauueckue YKazaHus 1Jisd oﬁyqamnmxm 110 OCBOCHHIO
AUCHHUIIIMHBI

Jnst MakCUManIbHOW WHAWMBUIYyAIM3AIMU JIEATEILHOCTH CTYACHTA, YUYEOHBIM ILJIAHOM
[IpelyCMaTpUBaETCs BPEeMsl ISl CAMOCTOATEILHON PadOTHI.

Cpeny  OCHOBHBIX BHJIOB CaMOCTOSITEIBHOW PabOThl  TPAJAWIIMOHHO  BBIICIISIOT:
TBOPYECKYIO JI€ATENIHOCTh CTYACHTa B ayJUTOPUH, IPU BHEAYJUTOPHBIX KOHTAKTaX C
MIPENoaBaTelIeM Ha KOHCYJbTAlMAX W JOMAIIHEW MOArOTOBKE K JIEKLUHSM, CEMHUHApPCKUM U
MPaKTUYECKUM 3aHATUSIM, 3a4eTaM M 3K3aMeHaMm, Mpe3eHTaluusM U JOKJIaJaM; HalucaHue
pedepaToB, BBINOIHEHHE Ja00PaTOPHBIX U KOHTPOJIBHBIX pabOT; yyacTHe B Hay4HOH pabote u

mp.


http://www.elibrary.ru/
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HGJ'IB CaMOCTOSATEIbHOM pa6OTBI CTYACHTA — OCMBICJICHHO U CaMOCTOATCIBHO pa6OTaTb
CHayajlda C y‘le6HBIM MaTepuajioM, 3aTeéM C Haquoﬁ HHQ)OpMaHI/IeI}'I, 3aJI0KUTh OCHOBBI
caMoOoOpraHm3aliliu M“ CaMOBOCIHTAaHUA C TEM, YTOOBI INpUBUTL YMCHHC B JajdbpHEeHIIeM
HCIMPECPBIBHO IMOBBIIIIATH CBOIO HpO(I)eCCI/IOHaJIBHy'IO KBaHI/I(bI/IKaLII/IIO.

[TnanupoBaHre BpEMEHH Ha CAaMOCTOSATENBHYIO pa0bOTy CTYCHTaM Jy4Ile OCYIIECTBISATh
Ha BEChb CEMECTp W HpeaycMaTpuBaTh pEryJsIpHOE IIOBTOPEHHE IPONHAEHHOTO Y4eOHOro
MaTepuaia.

st Gonee yrimyOIeHHOTO U3YUYEeHUsI pEKOMEHAYETCS HCIONIb30BaTh U3AaHUs, yKa3aHHbIE
B CIIUCKE JOTOJHUTEIBHON JTUTEPATYPBI.

7. DoH/1 OLICHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIEHUBAHUA Pe3yJabTATOB 00yUeHH s
JIst KOHTPOJSI yCIIEBAEMOCTH M KavyeCTBa OCBOCHUS JUCHHUIUIMHBI HACTOSIICH

MPOrpaMMOil MPeAyCMOTPEHBI CIIETYIOINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYIMI KOHTPOJIb);
- MPOMEXKYTOYHAsI aTTeCTaIus (3a4eT).

7.2 Ikana u KpUTEPHH OLEHNBAHHUSA Pe3y/JIbTATOB 00y4YeHUSA

DopmMa NPOMEKYTOYHOMN aTTECTALMH: IK3aMeH.

IIpomexxyTouHass arrecTanus oOydarommMxcs B (opMe 3K3aMEeHa HpPOBOJUTCA 10
pe3yabTaTaM BBIIOJIHEHUS BCEX BUAOB yUeOHOW pabOThl, MPEAyCMOTPEHHBIX YU€OHBIM ILIaHOM
[0 JIaHHOW TUCHMIUIMHE (MOJYJI0), P 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYIIETO0 KOHTPOJIS
ycrmeBaeMocTd B TeueHHe ceMmecTpa. OLEHKa CTENeHU JOCTHXKEHHS OO0ydaroIUMUCS
IUIAHUPYEMbIX ~ pe3yJIbTaTOB ~ OOy4eHus 1[0  JAUCUUIUIMHE  (MOJYJII0)  TPOBOAMTCS
npernojiaBaTeseM, BEOYUIMM 3aHATHS 10 JAUCHUIUIMHE (MOJIYJI0) METOJOM SKCHEpTHOU
oueHku. [lo uToraMm NMpoMeXyTOYHOW aTTECTallMU MO JUCLHUIUIMHE (MOIYJIO)  BBICTaBIIAETCS
OLIEHKA «OTIUYHO», «XOPOLIO», KyJOBJIETBOPUTEIBHO» WU «HEYAOBIETBOPUTEIBHON.

OO0s3aTeIbHBIMU YCJIOBUSAMU TIOATOTOBKH CTYICHTA K HpOMe)KyTO‘-IHOI\/JI aTTeCTainuu
SABJISICTCSA BBIIIOJTHEHHUE CTYACHTOM BCEX IMPEAYCMOTPEHHBIX (bOpM TEKYIIETO KOHTPOJIA.

Wkana Onucanue
OuEeHuBaHuA

BbinonHeHbl Bce BMAabl y4yebHoM paboTbl, NpPesyCMOTPEHHblE Y4YeOHbIM
naaHom. CTy4eHT AEMOHCTPUPYET COOTBETCTBME 3HAHUIA, YMEHWUI, HABbIKOB
npuBeaeHHbIM B Tabauuax noKasaTenen, onepupyet npuobpeTeHHbIMM

OTIU4YHO
3HAHUAMMW, YMEHUAMMW, HaBblKAMW, TNPUMEHSEeT UX B  CUTyauumax
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NMOBbIWEHHON  cAoXHocTU. [lpn  3tom  MoryT  6bITb  AONYLLEHbI
He3Ha4yuTeNbHble OLWMOKM, HETOYHOCTU, 3aTPYAHEHUA NPU AHATUTUYECKNX
onepauusx, MNepeHoce 3HaHMM M YMEHUA Ha HOBble, HeCTaHAapTHble
cuUTyaumu.

BoinonHeHbl Bce BuAabl y4ebHOM paboTbl, NpeaycMOTpPeHHble y4yebHbim
nnaHom. CTyAeHT [AEeMOHCTPUpYyeT HenosiHOe, HO MpaBW/bHOE COOT

Xopoo
BETCTBME 3HAHWW, YMEHMWW, HaABbIKOB MpuBeAeHHbIM B Tabauuax
nokasartenei, Anmbo ecam npum 3tom  Oblan  gonyuweHbl  2-3
HeCyLW,ecTBeHHbIE OLWNOKN.
BbinonHeHbl Bce BWAbl y4ebHOM paboTbl, NpeaycMOTPEHHblE YYebHbIM
V 1OBAETBOPHT nnaHom. CTyAeHT [AEeMOHCTPUPYeT COOTBETCTBME 3HAHWI, B KOTOPOM
eTBHO OCBelleHa OCHOBHAA, Hanbonee BaxKHAA YacTb MaTepuana, HO npu

3TOM gonyuweHa oaHa 3Ha4YnUTeE/IbHAA OWKNBKa NN HETOYHOCTD.

He BbinoAHeH oanH uan 6onee BMA0B y4ebHOM paboTbl, NPeayCMOTPEHHbIX
yyebHbim nnaHom. CTyaeHT [AEeMOHCTPUPYET HemnosiHoe COOTBETCTBME
HeynosnetBop | 3HaHWI, yMeHWI, HaBbIKOB NpuBeAEeHHbIM B Tabauuax nokasateneu,

HTCIBHO [OMNYCKaloTCA 3HauMTesIbHble OLIMOKM, NPOABNAETCA OTCYTCTBME 3HAHWUMN,
YMEHWI, HaBbIkOB MO paAfy MOKasatenel, CTyAeHT WCMbITbiBaeT
3HauUTeNbHbIE 3aTPYAHEHMA NPU ONEPUPOBaHUU 3HAHUAMM U YMEHUAMMU

npun nx nepeHoce Ha HoBble CUTyalunn.

7.3 OueHouyHBbIE CPeACTBA

7.3.1. Tekyumii KOHTPOJIb
B mpomecce 00ydeHHs HCHOIB3YIOTCS OICHOYHBIE CPEACTBA PYOEKHOTO KOHTPOJIS

yCI€eBa€MOCTHU U ITPOMEIKYTOYHBIX arTecTauui u CJIIeAyromune BUAbI CaMOCTOSITEIIbHOM pa6OTBIZ

—  U3yYEeHHE PEKOMEHIYeMOHl JuTepaTypbl MpH MOATOTOBKE K JIEKIIMOHHBIM,
MPAKTUYECKUM M CAMOCTOSATEIBHBIM (KOHTPOIBHBIM) 33 1aHUSIM;

- 0J1aHKOBOE U KOMIIBIOTECPHOE TECTUPOBAHUCE,

—  pedepartsl, noxnaasr Ha CHK.

[InanupoBaHue BpeMEHH Ha CaMOCTOATEIbHYIO pabOTy CTYJEHTaM JIy4dllle OCYLIECTBIIATh
Ha BEChb CEMECTp U IpelycMaTpuBaTh pPETYJSIPHOE TOBTOPEHHE MPOUIEHHOTO Y4eOHOro
MaTepuana.

I[J'IH Ooiee yrny6neHHor0 HN3YUCHUSA PCKOMCHAYCTCA UCIIOJIB30BATh U3JdHUS, YKA3aHHBIC
B CIIMCKC HOHOHHHTGHBHOﬁ JIUTEPATYPHI.

I[J'I}I pacmpeHusd 3HaHUI CJICAYCT HCIIOJB30BATHh TAKKC CBCACHHUA, ITOJYUYCHHBIC U3
I/IHTepHeT—I/ICTO‘IHI/IKOB Ha COOTBCTCTBYIOIIUX CaﬁTaX, d TAKIKC IIPOBOJUTH IMOUCK B PA3JIMYHBIX
CHUCTEMAX, TAKHUX KakK Yandex, Rarnbler, N TI0JIb30BATHCA CICHHUAIU3UPOBAHHBIMU CaﬁTaMH,
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TakKUMH Kak www.anticor.ru, http:/www.naukaran.ru, http:/www.maik.ru u JIpyrumu,
PEKOMEHIOBAaHHBIMH IPETIOIaBaTeNIeM Ha JICKIIMOHHBIX 3aHSATHUSIX.

7.3.2. [IpomexxyTOo4Hast aTTeCTalMs

[lepevyeHp KOMITETEHIIMI C yKa3aHUEM ITAroB UX (OPMUPOBAHUS B MPOIECCE OCBOCHHUS
00pa3oBaTeNbHOI MTPOTPAMMBI.

B pesynbrare ocBoeHUS ~AUCHMIUIUHBI (MOnayns) (OPMUPYIOTCS — CIEAYIOLIUE
KOMITCTECHIIHH:

Kopg B pe3ynbTaTe ocBOeHMA 06pa3oBaTesibHOI Nporpammbl obyyatowmiica
KomneTeHuuun AONKeH obnaaatb
VK-8 CrocoOHOCTBIO CO3/1aBaTh M IOJJICPKUBATh B TOBCEIHCBHOM >KM3HH U B
podecCuoHaIBHOMI JESITEIIBHOCTH Oe3omacHbIC YCIIOBUS]

PKU3HEJCATCIIbHOCTH JIUII COXPAaHCHUS MPUPOIHOW Cpeibl, O0OeCIeueHUs
YCTOWYMBOTO pa3BUTHUA OOIIECTBA, B TOM 4YHCIE TMpPH yrpo3e Wu
BO3HUKHOBEHHH YPE3BBIYAMHBIX CUTYAIM U BOCHHBIX KOH(MDIUKTOB

I1K-2 CnocobHocTblo 0becneynTb BbINOJAHEHWE MPOM3BOACTBEHHOIO 3a4aHusA
nogpasgeneHnem MnpomMsBOACTBA rOpAYEKATaHOro MpokaTa  LBETHbIX
MeTa/I/I0B 1 CNIaBOoB.

B mpomecce ocBoeHusi o0pa3oBaTeIbHON MPOTrpaMMbl JaHHBIE KOMIIETCHIIMH, B TOM
YHUCJIC UX OTACIIBbHBIC KOMIIOHCHTHI, (1)OpMI/1py1-OTC$[ II03TAaIIHO B XO0A€ OCBOCHUA O6yanOHIHMHC$I
IUCUUIUIAH (MOAyJel), MpPakTHK B COOTBETCTBHH C YYEOHBIM IUIAHOM U KaJCHIAPHBIM
rpadgukoM ydeOHOTO Ipoliecca.

KOHTpOJ’IbHBIe BOIIPOCHI IJIst HpOMe)l(yTO'{HOﬁ aTTreCTallumn

1. Cnoocobsl mpumanus MeTamry (QOpMbl: JUThE, 00pabOTKa pe3aHueM, CICKaHWe
[TepepaboTka U UCTIONB30BAHUE MHUICH U IINIAMOB Y€PHOU METAILTYypPrUH

2. IlepepaboTka U UCIOJIb30BAHNE METAILTYPTUUECKUX LIITAKOB.

3. MarepuanbHble OTXO/Ibl U UX KJIACCUPHUKALHS

4. YTunuszanus TEXHOJOTUYECKUX U COPOCHBIX ra30B B UEPHOU U I[BETHOW METAJLTypIruu

5. OOpa3oBaHue BpEAHBIX BEIIECTB MPHU CKUTAHUH TOILIIMBA.

6. Ilapamerpsl ropeHusi, ONpeneisIOIUe KOHLIEHTPALMIO OKCHIOB a30Ta M yriaepoja B
YXOOAIUX ra3ax.

7. Bnusanue ko3¢ ¢uirenTa pacxoia Bo31yXa Ha ypoOBeHb TOKCUYHOCTH OTXO/SIINX Ia30B

8. TazoropenouHbie yCTpOICTBa, MUHUMHU3UPYIOIINE BEIOPOCH BPEIHBIX BEIIECTB.

9. Kak pa3nuyaroTcss MO YpOBHIO TOKCHYHOCTH BpEIHBIE BeEIIecTBa, 0Opa3yroluecs
IpU TOPEHUU PA3TMYHBIX BUIOB TOILIMBA?

10. ITAB u ITJIK 1 ux 3HaYeHUs OpH CKUTAHUU PA3IMYHBIX TOTUIMB

11. be3oTx01HBIE U MAJIIOOTXO/IHBIE TEXHOJIOTHMH B METAJUTyprU4€CKOM ITPOU3BO/ICTBE.

12. 3arps3HeHue TpUPOIHBIX BOJI.

13. Kakue npo0aemMbl MOPOKIAIOT OTXO/IbI IPOU3BOJICTBA?

14. BropuuHble MaTepUaIIbHBIE PECYPCHI U UX pa3/elICHUE Ha MOATPYHIIbI



15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

18

OuncTKa JIMOBBIX T'a30B [10CJIE HAIPEBATENbHBIX U TEPMUUECKUX MEUEH.
3arpsi3HUTENN METAJLTyprUYecKoro MpOM3BOCTBA.

[Toka3zarenu 6€30TXOJHOCTH TEXHOJIOTHUECKUX MTPOIIECCOB.
DKOJOoru4ecKHe noka3arean 0e30TXOAHOCTH.
TormnMBHO-3HEpreTHYecKre MoKa3aTean 0€30TXOJHOCTH.
DHEpProeMKOCTh MPOAYKILUHU U €€ ONpe/IeIICHNUE.

[Tyt CHUXEHMS SHEPTOEMKOCTH CTaJIN

OcCHOBHBIE UICTOYHHUKH BPEIHBIX BEIOPOCOB M UX XapaKTEPUCTHKA.
CrocoObl  COBEpIICHCTBOBAHUS TEXHOJOTHUYECKUX IPOLECCOB B  METAJUTyprHH,
MPUBOJIAIINE K CHH)KEHUIO BPEAHBIX BHIOPOCOB

DKoJ0orudecKkast SKCIepTH3a 1 €€ paBoBasi OCHOBA.
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