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1. TIACIIOPT PABOYEI MPOTPAMMBI IPO®ECCHUOHAJBLHOTO
MOJYJIS

IIM.04 IToaroToBKa U BeieHHE THAPOMETAIYPIrU4eCKHX POLEcCOB B POU3BO/CTBE LIBETHBIX
MeTaJJI0B

1.1. O6aacTs npuMeHenus NPorpaMMabl
Pabouas mporpamMmma mpohecCHOHATLHOTO MOYJIS SIBIISIETCS YaCThIO MMPOTPAMMEBI TIOJITOTOBKU
crienuaaucToB cpeaHero 3BeHa B cooTBerctBHM ¢ PI'OC mo cmenmansHoctu CIIO 22.02.08
MeTtannypruyeckoe npou3BoACTBO (10 BUIAAM MPOU3BO/JCTB) B YACTH OCBOCHHUS OCHOBHOTO BHJA
npodeccuonanbpHon nesrenbHocTy (BIIJI): TIM.04 [ToaroToBka u BeeHUE THAPOMETAIUTYPTHUECKUX
MPOLIECCOB B MPOU3BOJCTBE IIBETHBIX METANIOB M COOTBETCTBYIOMIMX MPO(HECCHOHATHHBIX
kommeteriuit (I1K):
[IK.4.1 Bepnenue mpouecca THAPOMETALTYPrHUYECKON mepepaboTKu pyHa, KOHIEHTPATOB H

MOJIyIIPOAYKTOB.

[IK.4.2 Begenne mporecca TUAPOMETAILTYPIHUECKON MepepadoTKu O0OOPOTHBIX PACTBOPOB,
MIPOMBIBHBIX M CTOYHBIX BO/I.
[IporpamMma mpodecCHOHATBHOTO MOMAYJSI MOXET OBITh HCHOJb30BaHA B JAOMOJHUTEIHHOM
npodeCCHOHATPHOM 00pa30BaHuH (B TporpaMMax MOBBIIIEHUS KBATU(UKAIIUN U TIEPETIOITOTOBKH) U
npodeCCHOHANBHONW TOATOTOBKE 10 Tpodeccusim padounx: 10137 Anmapatyuk B MPOU3BOJICTBE
TUTAaHA ¥ PEJKUX METAJJIOB MPU HAMYUHU CPeaHEro (MOTHOro) obmero oopa3zoBanus. OnbIT pabOThI
He Tpedyercs. JJomOTHUTENbHO BBEACHbI 8apUAMUBHbBLE YACHL.

1.2. lean u 3axa4n MOAYJIsl — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHHS MOIYJIsl

C umenpl0 OBJAaIEHUS YKa3aHHBIM BHJIOM  TNPO(ECCHOHAIBHOM  NEATENbHOCTH U
COOTBETCTBYIOIUMH TPO(PECCHOHATBHBIME KOMIIETCHIIMSIMA OOYYaIOLIUIiCS B XOJ€ OCBOCHHS
po(eCCHOHATILHOTO MOJYJIS TOJIKEH:

UMeTh NPaKTHYeCKHIl ONbIT:

— monydeHue (mepenmada) wuWHGOpPMAIMUM TIPU TPUEMKe/Cadye€ CMEHbI O CMEHHOM
IPOU3BOJACTBEHHOM  3a/laHUM,  COCTOSHUM  TUAPOMETAUTypPrU4ecKoro  oOOpyloBaHMS U
TEXHOJIOTUYECKON apMaTypbl, OOHAapYKEHHBIX HEHCIPABHOCTSAX W MPUHATBIX Mepax II0 HX
YCTPaHEHHUIO.

— IpOBEpKa HCIPABHOCTU BEHTWJISALMH, KOHTPOJIbHO-U3MEPHUTEIbHBIX MPUOOPOB, CPEACTB
aBTOMAaTHKH, aclMpalyM, IPOU3BOJACTBEHHOM  CUTHaIM3allUMd M OJIOKUPOBOK,  CPEICTB
WH/IMBUYalbHOM 3allUTHI.

— IpOBEpKa HCIPABHOCTU TEXHOJIOIMYECKOIO THIPOMETAIIyprU4eckoro o0OpyIoBaHus,
COCTOSIHUSI KOPIIyCOB aInapaTypbl, FEpPMETUYHOCTH YIUIOTHEHUH, HAIMYMA Teuell U3 pe3epByapoB U
(UTHHIOB, IPUHATHE PELICHUI O OPSIIKE YCTPAHEHUS BBIBICHHBIX HETIOJIAOK.

— Tekyuee o0cIyXuBaHuEe 000pyIOBaHUS M TEXHOJOTHYECKOM apMaTypbl, HCIOIb3yEMBIX B
THJIPOMETATyprUyecKoM MpoIiecce.

— IpHUEMKa, CKJIAJUPOBAaHHE PEAreHTOB U MAaTE€pPHAJIOB B COOTBETCTBHM C TE€XHOJIOTMYECKOMN
KapTou.

— MpPUTOTOBJIGHHME pPEAareHTOB W MAaTepUajoB B COOTBETCTBUHM C TEXHOJOTHYECKOM
UHCTPYKLHUEH.

— MOHUTOPHUHT YPOBHS 3alIOJTHEHUS €MKOCTEH JUIsl peareHToB, o0ecreueHre UX MOMOTHEHUS
(pu HEOOXOTUMOCTH).



— MPUTOTOBJICHWE MYJbIBI W3 PYAHOTO MarepHalia, KOHIEHTPATOB W MOJYHPOAYKTOB
TSDKEJBIX IBETHBIX METAJJIOB B COOTBETCTBUH C TEXHOJIIOTHUECKON HHCTPYKITHECH.
— oOciyxuBaHue (QUIBTPOB, pereHepaunus, 3aMeHa M IOATOTOBKAa K  Ipoleccy
(GUITBTPYIOIINX MaTEPUATIOB.
— MEPeKII0YeHne KOMMYHHMKAIMA MO XOJYy BEACHHUS TEXHOJOTMYECKOro mpolecca, MpH
3amycke B pabOTy WM BBIBOZIEC M3 PAOOTHI THIPOMETAILTYPIHUIECKOTO 000PYI0BaAHUS.
— YHCTKA XeJI000B, TPyOOIpOBOI0B, 3yMIT()OB YCTAaHOBOK.
— OIICHKA COCTOSIHUSI M TOTOBHOCTH K paboTe (QMIBTPYIONIMX MaTEPUATIOB M SJIEMEHTOB.
— KOHTPOJIb PabOTOCIIOCOOHOCTH JAaTYMKOB KOHTPOJBHO-U3MEPUTENIBHBIX TPUOOPOB |
ABTOMATHKH Ha MPeIMET HEOOXOAMMOCTH YUCTKH WM 3aMCHBI.
— 3aYMCTKa EMKOCTEH 10 Mepe TEXHOJIOTHYECKOH HEOOXOJMMOCTH U MPU BBIBOJIE U3 PAOOTHI.
— BEJICHHE arperaTHoro XypHajia U yYeTHOH JOKyMEHTAIMH pabovero MecTa ammaparduka -
THIIPOMETAJLTypra.
yMeTh:
— ONpeAcnsATh BHU3yaJbHO WJIA C UCIOJB30BAHUEM MPUOOPOB OTKIOHEHHE I1apaMeTpOB
THIIPOMETAJUTYPrHYECKHIX MPOIIECCOB U TEKYIIETO COCTOSIHUSI 000PYIOBaHUS OT HOPMBEI.
— BH3YaJIbHO OIICHWBATh COCTOSHHUE KOPITYCOB THIPOMETAJUTyPrHUECKHX arperatoB, OakOBOU
anmapaTypbl, TEpPMETUYHOCTH YIUIOTHEHUH, HAJTMUXS T€YeH U3 pe3epByapoB U (PUTHUHTOB.
— YCTpaHATh HETePMETHUYHOCTH COEAMHEHHH, HEHCIPAaBHOCTH B pPabdOTE HCIOIb3YEeMOro
000pYyI0BaHUS M HACOCOB B PAMKaxX CBOEH KOMITETCHIINH.
— BU3YQIBHO OIICHUBATh COCTOSHHUE JaTYUKOB KOHTPOJIBHO-H3MEPUTEIBHBIX MPHOOPOB H
ABTOMATHKH IS TPUHSATHS PEIICHHS 00 X OUYUCTKE UJTH 3aMEHE.
— perynupoBaTh KOHIIEHTPAIMIO PEareHTOB, KUCIOTHOCTh CPEebl, TeMIepaTypy, yAeIbHbIE Beca
MyJIBIIBI, PACTBOPOB.
— paccuHMTHIBaTh HEOOXOAMMBIE 00BEMBI U KOHIICHTPAIMU pearcHTOB. 0€30MacHO OCYIIECTBIIATh
YHCTKY, 3aMEHY U TIOJTOTOBKY K paboTe (GMIBTPYIONIMX MaTEPHUAIOB U SJICMEHTOB.
— 0Oe3omacHO 00CTYKUBATh arperarsbl (COCybl), pabOTaIOIINE MO 1aBIICHUEM.
— TPUMEHATH CPEJICTBA WHAUBHUIYAITBHON 3aIUTHI, TOKAPOTYIICHHS U MOJIb30BAThCS aBAPUIHBIM
UHCTPYMEHTOM.
— TIOJB30BAThCS MPOTPpaMMHBIM obOecriedeHreM pabodero MecTa anmapaTdauka THAPOMETauTypra.

3HATh:

— YCTpPOWCTBO, NPHUHIMUI paboThl, MpaBWJIa TEXHUYECKOW SKCIUTyaTallud M OOCITYKHUBaHHS
OCHOBHBIX  TPUMEHSIEMBIX  THAPOMETAJUIYPrUYECKUX  arperatoB  (KJIacCU(pHUKATOPOB,
THJIpONYJbIIEPOB, aBTOKJIABOB, CENapaTopoB, IOorpeBaTenci, OakoBOW ammapaTypsl,
aruTaTopoB,  BBHINAPUBAIOLIMX  YCTAHOBOK,  (WIBTPOB, TNHTaTeNed, IMEpPKOIATOPOB,
JIEKOMITI03€pPOB, CI'yCTUTENEH, KApOOHU3AaTOPOB, MEIAJIOK).

— PAacloJIOKEHHE, YCTPOMCTBO, HA3HAYECHHE, TEXHUYECKHE XApPAaKTCPUCTHUKH, IIpaBUia
OOCITy’)KMUBaHUSI TEXHOJIOTUYECKOH apMarypsl (3alOpHOM W peryiupyromei apMmaTypsl,
CHCTEMBl TPyOONpPOBOAOB, HACOCHOTO XO3SMCTBA, JO3MPOBOYHBIX, MOAAIOUINX YCTPOMCTB U
MEXaHU3MOB), IPUMEHSAEMBIX KOHTPOJIbHO-U3MEPUTENIbHBIX MPHUOOPOB, CPEACTB aBTOMATHKH U
CUTHAJIM3ALUU.

— anmnapaTypHO-TE€XHOJOTMYECKHE CXEMbl, IPUMEHSIEMbIE Ha 00CITY)KBAEMOM y4acTKe.



— TEXHOJIOTMYECKHWE WHCTPYKIIMU TIPOIIECCOB BHINIECTAUYUBAHUS, KIAacCUPUKANUU, (IOTAINH,
CTyIIeHUS, (GUITBTPAIUH.

—  CXEMBbI KOMMYHHUKAIUH, KOMMYTallUH u MEePEKIIIOUCHUS 00CITyKUBaEMBIX
THIPOMETATYPTrUYeCKUX arperaTos.

— TpaBuiia 00CITYKHBaHUS TUAPOMETAIUTYPTUUYECKUX arperaToB U TEXHOJIOTHUECKON apMaTypBhl.

— Ha3HayeHHME, COCTaB U OCHOBHBIE CBOMCTBAa NPUMEHSEMBIX MIeoued, KHUCIOT, PAacTBOPOB
pEeareHToB, MyJIbIIbI, IJIaMOB.

— TEXHUYECKHE YCJIOBHSI U TpeOOBaHUS, MNpEIbSBIIEMble K KayecTBY pEareHTOB, LIUXTHI,
pPacTBOPOB, MyJbIIbI, TUAPATOB, INIAMOB, OUHILIEHHBIX PACTBOPOB.

— METOJMKa PacyeTOB HEOOXOIUMBIX PEareHTOB.

—  TEXHOJIOTUS MPUTOTOBIICHUS PEareHTOB, OPSAOK U CIIOCOOBI MX JO3UPOBKH.

— TpUYUHBl BO3HMKHOBEHMSI HEHCIpAaBHOCTEW B paboTe 00cayKMBaeMoro oOOpyAOBaHUSA H
CIOCOOBI MX YCTPAHCHHS.

— TpaBuiia 3arpy3Kd M BBITPY3KH THUAPOMETAJUTYPTUYECKUX arperaroB. MpaBWiia M CIOCOOBI
OMpeNeIeHUsT U  PEryJupoBaHUs KOHIIEHTPALlUM PEAareHTOB, KHUCIOTHOCTU  CPE[bI,
TEMIIEpPAaTyphl, YAECIBHOTO Beca MYJbIbl, PAcTBOPOB. IpaBHJIa TOJIb30BAaHUS COCYyJaMH,
paboTaroMMHU MO/ JaBJICHHUEM.

— IUIAaH MEpONPUITHH MO JOKaJW3alud W JIMKBUAAIMM aBApUil W TOPSAOK JEUCTBUM B
aBapUNHBIX CUTYyallUAX B THAPOMETAILUTYPIUYECKOM LIEXE.

— TpeboBaHUsI OUPOYHON CUCTEMBI  HAPSIOB - IOMYCKOB B THAPOMETAIUTYPrUYECKOM LIEXE.

— TpeOOBaHMSA OXpaHbl TPyZAa, MPOMBIIUICHHON, SKOJIOTMYECKOH, MOKAPHOH M XUMHYECKOU
0€301acHOCTH B THAPOMETAIUTYPTUUECKOM IIeXe. MporpaMMHOe oOecrieueHne pabouero Mecra
anmapaTyrKa —THAPOMETaTypra

1.3. Kosin4ecTBO 4acoB Ha 0CBOEHHE NPOrPaMMBbl PO ecCHOHAIBHOI0 MOYJISA:
MaKCUMaJIbHOU yueOHOM Harpy3ku oOyuatomierocs — 344 4acoB, BKJIIOYast:
00s13aTeIbHOM ayIMTOpHON yueOHOH Harpy3ku oOydaromierocs: — 306 yacos,
CaMOCTOSTENIbHON paboThl 00ydaroIierocs — 24 4acos,;
KOHCynbTauu — 14 yaca;
yueOHast ipakTuka — 72 Jaca (2 Helemn);
poM3BOACTBeHHAs npakTuka — 108 yaca (3 Henmens).
BUJI TIPOMEXKYTOYHOM arrecranmu - auddepenumpoBansblii 3aver (7,6 cemecrpax),
KBaJTU(UKAIIMOHHBIN 3k3aMeH (7 ceMecTpe).



2. PE3YJIBTATBI OCBOEHUMSA INTPO®ECCUOHAJIBHOTI'O MOAYJIA

PesynpTaTroM ocBoeHHUs mporpamMmbl MpOGECCHOHATBFHOTO MOAYJS SBISETCS OBJIAJCHHE

00ydaromuMucs

BUIOM HpO(i)GCCHOH&JIBHOfI ACATCIIBHOCTH IOATOTOBKA u BCACHUC

TCXHOJIOTHUYCCKOIO Iponecca nmpon3BoACTBa IBCTHBIX MCTAJIJIOB, B TOM YHCJIC HpO(bGCCI/IOHa.HBHBIMI/I

(ITK) u o6mumu (OK) koMIieTeHITUsAMU:

Kon HaumeHnoBaHue pe3yJbTaTa 00y4eHHs

I1K.4.1 Benenue mporecca ruipoMeTauIypruuecKoil nepepadoTKu pyl, KOHLIEHTPATOB U
MOJYPOAYKTOB.

1K .4.2 Benenwne mporecca ruipoMeTaIuTypruieckoi nmepepadoTKu 000pOTHBIX PACTBOPOB,
MPOMBIBHBIX M CTOUHBIX BOJI.

OK.01 [TonuMaTh CyIIHOCTh M COLMANBHYIO 3HAYMMOCTh CBOEW Oynyuiei mpodeccuu,
MPOSIBIIATH K HEW YCTOMYUBBIA UHTEPEC

OK.02 Opranu3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTh, BHIOMPATh THUIIOBBIE METOMBI U
CIoCOOBI BBITIOTHEHHS PO ECCHOHANIBHBIX 3a/1a4, OIEHUBATh UX d(PPEKTUBHOCTD
U KauecTBO

OK.03 [IpuHuMaTh perieHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYalUsAX M HECTH 3a
HUX OTBETCTBEHHOCTh

OK.04 D¢ heKTUBHO B3aMMOJICHCTBOBATh U Pa00TATh B KOJIJIEKTUBE M KOMAH/IC;




3. CTPYKTYPA U COAEP KAHUE NPOPECCUOHAJIBHOI'O MOAYJIsAA
3.1. TemaTnueckuii IiIaH NPoPecCHOHAIBHOT0 MOTYJIS

O0bem BpeMeHH, OTBeIeHHbIH HA OCBOEHUE

IIpakTnka
MEKIMCHUNIIHHAPHOT0 Kypca (KypcoB)
O0s13aTesqIbHAsI Ay IUTOPHAS CamocrosiTe/IbH
Koabt Beer yueOHasi HArpy3Ka asi padora IIpousBoxa =
npodecc R o0yuyawuierocst o0yuawuerocst CTBEHHasi =
HOHAJIbH HaumeHoBaHus pa3jiesioB B T.4. B T.4., (mo A
4aco B T.Y., Yued =
bIX npodeccHOHAIBLHOI0 MOIYJISA JadopaTopH KypcoBa npopuiaro >
B | Beer KypcoBa Hal, o
KommeTe ble padoThI Bcero | crenuaib =
- o, s1 paboTta 4acoB S
HUIUH U : pa6ora HOCTH), =
4aco (mpoekT)
5 NPaKTHYEeCK 4acoB | (MPOEKT) 4acoB
He 3aHATHSA, ' )
4acoB
4acoB 4acoB
1 2 3 4 5 6 7 8 9 10 11
K 4.1; M/IK.04.01. Ynpasiaenue
IIK 4.2.
THAPOMETALIYPrHYeCKHMHU  MPOLeccaMu
164 | 126 72 - 24 - - - 14
B MNPOM3BOJACTBE IBETHBIX METANJIOB H
KOHTPOJIb 32 HUMM.
MK 4.1; VI1.04.01 YuyeOHast npakTUKA
1K 4.2. (YnpaBneHue ruipOMeTaILTy prudeCKUMU 72 72 ) )
mpoLeccamMy B MPOU3BOACTBE LIBETHBIX
MCTAJIJIOB U KOHTPOJIb 3a HI/IMI/I)
MK 4.1; I111.04.01 IIpou3BoaCTBEHHAS] MIPAKTUKA -
1K 4.2. (YnpaBneHue ruipOMeTaILTy prudeCKUMHU 108 108
mpoLeccaMy B MPOU3BOACTBE LIBETHBIX
MCTAJIJIOB U KOHTPOJIb 3a HI/IMI/I), qacoB
Bcero: 344 | 126 | 72 - | 24 | - 72 108 14




3.2. Conep:xkanue o0ydyenusi no npodgeccuonaabuomy moxay.awo (ITM)

HaumenoBanue
pa3aesioB
npo¢ecCHOHATLHOI0
moxy.st (TIM) Conepxanue y4eOHOro MaTepuaJa, JJadopaTopHbie padoThl U NPAKTHYECKHE 3aAHATHSA, Oo0bem YpoBenb
¥ ’ caMoCTosiITeJIbHAsI padoTa 00y4awIuxcs, KypcoBasi padora (Ipoekr) 4acoB 0CBOEHMSI
MEKAUCUUILIMHAPH
bIX KypcoB (MIK) u
TeM
1 2 3 4
M/IK.04.01. YnpaBieHne ruApoMeTA/LIyPru4ecCKMMU MPoIeccaMy B POU3BOACTBE IIBETHBIX METAJLIIOB 1 164
KOHTPOJIb 32 HUMHU.
BBenenne HcTopus pa3BUTHS THAPOMETAIUTYPTHUECKUX MPOIECCOB M BO3PACTAHUE UX POJIM B CBSI3U C MOBBIIIICHUEM 4/4 1
TpeOOBaHUH K KOMIUIEKCHOMY HMCIIOJIb30BAHHIO CHIPhS, KAUE€CTBY MPOAYKIINH, 3aIIUTE OKPYXKAromien cpenbl. Posb
THUAPOMETAIUTYPTHH B COBPEMEHHOM METaJLTyprHIeCKOM pon3BoACTBe. OCHOBHBIC MPOIIECCHI THAPOMETAILUTYPTHH.
3amaumn TEOpHUH THIPOMETAIUTYPTrUIeCKuX IporieccoB. IToHITHE 0 TEXHOIOTHIECKUX CXeMax
Tema 1. Xumusm u XUMHU3M MPOIECCOB BhIIIEIAYUBAHUS, HE COMPOBOXKIAIOIIUXCS U3BMEHEHHUEM CTEIIEHU OKUCIIEHHUS KOMIIOHEHTOB. 10/14 2
TepMOJUHAMUKA IIpocroe pactBopenue. Peakiun nerirpanmsanun. OOMEHHbBIE peaKIIH, COTPOBOXKAAIOIINECS 00pa30BaHUEM
IIPOLIECCOB MaJjopacTBOPUMBIX COSAMHEHUN WIIH Ta3000pa3HBIX BEIIECTB.
BhILICJIaYUBaAHUA. XHUMU3M OKHUCIIUTEIbHO-BOCCTAHOBUATEILHBIX IMpOLECCOB BhIIICIaYBaAHUS. BLIHICJIa‘II/IBaHI/Ie, COIMPOBOKAAIOIIECCH
OKHCJICHMEM KaTHMOHa, aHMOHA HUJIM KaK KaThuOHa, TaK U aHUOHA. BLIHIeHa‘-II/IBaHI/Ie, COIMPOBOXKAAIOIIECCA
BOCCTAHOBJIEHHEM KaTHOHA WK aHHOHA. OKUCIUTENIU U BOCCTAHOBUTCJIU, IPUMCHACMBIC B THAPOMETAJTYPIrUU.
TexHOIOrn4eCcKUe acCIeKThI BbIIICJIAYBAHNS. HOL[FOTOBK& ChIPbS K IMMPOLECCaM BhIlICIauYUBaHUA. MCTOILLI
BhINICJIaYUBaAHUA. pr[MOTO‘IHLIﬁ u HpOTI/IBOTO‘-IHHﬁ IpOUECChI.
TepMoanHaMuKa MPOCTOTO PACTBOPEHHUSI. XapaKTEPUCTHKA BOJbI KAK PACTBOPHUTEIS.
TepMO,Z[I/IHaMI/IKa IIPOUECCOB BhIIICIIAYNBAHNUA, COIIPOBOXKIAIOIICTOCA 0OMEHHBIMHA XUMHUYECKUMH pCaKOusAMHA.
Mertoas! pacuera KOHCTAHT paBHOBecHs. BiusiHue TemrepaTypsl U JaBjICHUSI HA PABHOBECHBIN COCTaB CUCTEM.
ITonsiTHE O TepMOAMHAMUKE Je()EKTHBIX KPUCTAIIIOB.
TepMO,Z[I/IHaMI/IKa TPOHECCOB BhIICTIaYMBAHUA, COITPOBOKIAOMINXCA OKUCIUTECIIBHO-BOCCTAHOBUTECIIbHBIMU
peakusaMu. OKHUCIUTETHFHO-BOCCTAHOBUTEIHLHOE PABHOBECHE BOJBI M BOJHBIX pacTBOpoB. Eh—pH —anarpamMmet
(mmarpammel Ilyp6e), nx noctpoeHue u aHanus. BansHue koMIuiekcooOpa3oBaHus HA HOTECHIHAJIBI CUCTEM.
IpakTHYecKHe padoThI 16 2
N3ydenue npouecca nacCuBauy NOBEPXHOCTU MUHEPATBHOTO ChIPbS IPU BHIILETAYUBAHUN 8/8
TepmoanHamMu4ecKas OlleHKa MPOLIECCOB BhIIEIAYMBAHUA, COMTPOBOKIAIOIMIMNXCA XUMUYECKIUM B3aUMOIEUCTBUEM 8/16
Tema 2. Kuneruka OO1mas xapakTepHuCTHKA BBIIIEIAYNBaHNs KaK FeTEPOTreHHOTO Tpoliecca, IPOTEKAIOLIEero ¢ yyacTueM AByx u 6onee | 10/24 2

IMpo1eccoB
BhIIICJIAYBAHUA.

(ha3. OOuiee ypaBHEHNE KMHETHUKY MTPOLIECCa BBIIIEIaYNBaHUs ¥ ero aHaiun3. OcoOEHHOCTH Ipoliecca
BBILIEIaYMBAHMS TIPH yYaCTUH Ia30BOM (a3bl. 3aKOHOMEPHOCTH BHEIIHEH 1 BHyTpeHHel nuddysun. [IpaBuio
IMunnmara — bensopaca. 3akOHOMEPHOCTH MPOTEKAHUSI ITpoLecca B 001aCcTH XUMHYECKOH KnHeTHKH. Onpenenenue
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MIPUPOBI JINMUTHPYIOMIEH CTaINH.

BerlenaunBanue AUCNepcHOro Marepuaia. Biusaue GpopMbl 3epeH Ha H3MEHEHHE BEJITMYUHBI IIOBEPXHOCTH B
MpolIecce BhILEIAYMBAHUS U CKOPOCTD MpoLecca.

Bnusare neekToB KpUCTAIUIMYECKOMN PEIICTKH Ha CKOPOCTH MPOIIECCOB BhimenaynBanus. [lonsrue o
MEXaHOAKTHUBAIUH.

Karanuzatops! npotiecca BolenaunBanus. Heoprannueckue karanuzatopsl. buokatanuzaropsl. [lonsitue o
0aKTepHaIbHOM BBIIICTAYUBAHUY U €T0 IPUMCHEHUH MPH KYYHOM H TIOJJ3¢MHOM BBIIICIAYUBAHHH.

XUMHI3M, KHHETHKA M MEXaHHU3M BBIIICITaYNBAHAS METAJUIOB, OKCHIOB U cynbhuaoB. [Ipumepsl.

IIpakTHyeckue padoTsl

16

HccrnenoBanne BIMSIHAS TEMIIEPAaTyphl HA CKOPOCTH MPOIIECcCa BBIIETaYNBAHUS

8/24

I/ICCHGHOBaHI/IG 3aBUCHUMOCTHU CKOPOCTHU MpoOLECCa BbIICIaYMBaAHUA OT KOHLUCHTPALlUU pearcHra

8/32

Tewma 3. OCHOBBI TEOpHH
MIPOIIECCOB HOHHOTO
00OMeHa U 9KCTPAKIIHH.

OO6mue cBefeHus 0 COPOCHTax M HOHOOOMEHHBIX MaTepraiax. Heopranmueckne HOHOOOMEHHUKH,
aKTHUBHPOBAHHBIC YIJIH, CHHTETHIECKHE CMOJIBI U UX XapaKTePUCTHKA.

PaBHOBecue noHHOTO 0OMeHa. CeleKTUBHOCTh MOHHOTO 00MeHa. M3oTepmbl copOimu. Bimsiaue cocraBa u pH
pacTBopa Ha KO3 DHUIMEHTHI PACIPEACICHUS U Pa3ICICHU.

Kunervka nonnoro oomeHna. I[ToHsTHE 0 MIIEHOYHOM M reieBOi KMHETHKE. MIOHHBIH 0OMEH B KOJOHKAX.
CopOLHOHHOE U3BIICUCHUE METAJUIOB M3 ITJIBIL.

OnronpoBanue u xpomarorpadus. @ponranpHas xpomatorpadus. BerrecHutenpHas xpoMatorpadus. DIOCHTHAS
xpomarorpadus. M3sMeHeHne 3HaKa 3apsiia HOHA 33 CYET KOMIDIEKCOOOpa30BaHMs KaK METOJ] JJIFOUPOBAHHUSL.
DNIEKTPOINAIINA3 U €r0 UCTIONB30BaHUE JIJIsl OTIPECHEHMSI BOJIBI, PET€HEPAlliN PEareHTOB U TTOTYYCHUSI YUCTBIX
BemecTB. OOIIHE CBEICHUS O METO1aX KUAKOCTHON 3KCTPAKIMH. THIIBI SKCTPAreHTOB U UX XapaKTEPUCTHKA.
PactBopuTenyu u UX BIMSHHAE HA TPOIIECC IKCTPAKIMU. TpeOOoBaHUs K Ka4eCTBY SKCTPAreHTOB M PACTBOPUTEIIEH,
CBSI3aHHBIE C TEXHUKOUW 0€30MaCHOCTH U 3aIIUTON OKPYIKAIOIIEH CPe/IbI.

Oco0eHHOCTH PAaBHOBECHS PEAKIIMH B MPOIIECcCcax SKCTPAKIIMHA HERTPaTbHBIMUA, KATHOHOOOMEHHBIMY U
aHUOHOOOMEHHBIMH dKcTpareHTamu. [ToHsATHE 0 cuHEpreTHOM 3 (eKTe IPH UCITOJIL30BAHNH ABYX dKCTPAreHTOB.
KuHeTHKa MpoIeccoB 3KCTPAKIMY U Pa3AeiICHUs OPTaHUUECKOM U BOAHOM (a3. [IpuHIuIEI anmapaTypHOTro
OCYILIECTBIICHUS IIPOIIECCOB IKCTPAKIIMU. DKCTPAKTOPHI THIIA CMECUTEIb—OTCTOWHUK, KOJIOHHBIC W IICHTPOOCIKHBIE
9KCTPAKTOPBI..

10/34

IIpakTHyeckue padoThI

16

OmnpeneneHne OCHOBHBIX ITAPAMETPOB HOHOOOMEHHOM KOJIOHKH ¥ ITOCTPOCHIE BBIXOJHBIX KPUBBIX

8/40

Wzyuenune npouecca MOHOOOMEHHOM Xpomarorpaduy Ha IpUMEpe paszeeHust Mey U IMHKa Ha katnoHure KY-2-
8

8/48

Tema 4. Ocaxxaenue
METaJIJIOB U3 PaCTBOPOB.

BoccranoBneHne MeTauIoB BOJOPOIOM. 3aBUCUMOCTh NoTeHnuana cucrembl H+/H2 ot napumaisHoro naBneHust
Bojoposa u pH pactBopa. MexaHn3M M KHHETHKA NPOLIECCOB BOCCTAHOBIICHUSI MG B CEPHOKHUCIIOM H
aMMHaYHOM pacTBOpax. TeopeTnueckre OCHOBBI OCaXK/ICHHUS BOJOPOIOM 3JIEKTPOOTPHLATEIbHBIX METAIIIOB —
HUKens 1 kobanbra. [Ipumenenue npyrux razoodpasssix Boccranosuteneid — CO n SO2.

OcaxaeHne MEeTayIoOB U3 PaCTBOPOB HEOPTAaHMYECKIMH 1 OPTaHHYECKIMH PEeareHTaMH—BOCCTAHOBUTEIISIMHL.
N3bupatenpHOe OCaXICHUE 30JI0Ta B XJIOPUIHBIX U MAJUIaAus B Cylb(aTHRIX pacTBopax coisimu Fe (II).
OcaxneHne 6JaropoJHBIX METAIIIOB (HOPMHUATOM HATPHSL.

IlemenTanus MeTaJIOB KaK MPOLIECC BHYTPEHHET0 3JIEKTPon3a. TeopeTHyecKuil U peaabHbIi IpeIesbl
[eMeHTauu. MexaHu3M 1 KHHeTHKa nporecca. [Io009HbIe mpoIecchl M MX NOJaBICHHUE.

10/44
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Oco0eHHOCTH LIEMEHTALNH AJIEKTPOOTPUIIATENILHBIX MeTa/IoB. [IpuMmenenne amanbram. LlemMenTanys ramms
rajulaMoi anomunusi. BiansHue o0pa3oBaHuss XMMUYECKUX COSJIMHEHHH U CIUIABOB Ha TIOJIHOTY U CKOPOCTh
OCaXI€HHUs METAJUIOB IPU LIEMEHTAIUH.

Mertoms! uccnenoBaHus npouecca neMeHTanuu. [loctpoenue u aHaau3 NoJIIPU3aLUOHHBIX KpUBBIX. OnpeneneHue
KaTO/IHOTO (2HOAHOT0) KOHTPOJIS mporecca. MI3MeHeHne CKopocTH EMEHTAIMH 110 Mepe 00EHEHHS pacTBOpa.
[IpuHUMDB! anmapatypHOro ogopmMiieHHs Iporecca HEMEHTAMH 1 (POPMBI IEMEHTHPYIOIIETr0o MeTaia (CTpysKKa,
JpoOb, JINCTHI, TOPOLIOK, JKMJIKHE CILIABbl — aMaJIbraMbl, TajljlaMa).

IIpakTHyeckue padoThI

M3yuenue nporecca eMEHTAIINH

8/56

Tema 5. 3akoHOMEpHOCTH
OCaKJICHUS
TPYIHOPACTBOPUMBIX
COEIMHEHUH U
KPUCTAJUTU3ALINH COJIEH.

3aKOHOMepHOCTI/I OCaXKXACHUA TPYAHOPACTBOPUMBIX COG[[I/IHGHI/Iﬁ U KpUCTAJIIIU3allun COJICH.

Kpucrannuzauus coneil. PaBHoBecue B cuctemMax colib-Bojia. J{BolHbIE cUCTEMBL. METOIbI KPUCTAITU3ALUHU COJICH.

W3oTepmuueckas 1 n30ruaApuUaeckas Kpuctayumianus. Pacger BBIXO/Ia MMPOAYKTOB IIPH KPHCTAILIH3AINHN IO
JIrarpaMMe COCTOSHHS.

Tpoiiabie cuctembl. M300pakeHne N30TEPMUIECKUX CEICHHI TPOWHBIX CHCTEM C TIOMOIIBIO TPEYTOJIbHUKA
I'n66ca u muarpammer [llpelinemakepca. AHaIH3 TMPOIIECCOB KPUCTALIN3AIIUHN COJIEH B TPOMHBIX CUCTEMAX.
MexaHU3M U KHHETHKA MIPOIECCOB KPUCTAIUTH3ANNH coJiell. [[oHATHEe 0 TOMOT€HHOM M TeTePOreHHOM
3apoaplieo0opa3oBannu. Ponb 3aTpaBku. [lepekpucrammm3aus.

OO0111e 3aKOHOMEPHOCTH OCAXKICHHS TPYIHOPACTBOPUMBIX COCIUHCHUN. PaCTBOPUMOCTD U TIPOHU3BEICHHE
PACTBOPHMOCTH TPYJHOPACTBOPUMBIX COCIMHCHUI. BiusiHre TeMepaTypbl, H30bITKa OJJHOUMCHHBIX HOHOB,
HMOHHOM CHJIBI PacTBOPA, MPOIECCOB KOMITIEKCO0OpasoBanust U pH pacTBopa (B ciydae oCa)ICHHS COJICH CI1a0bIX
KHCJIOT | CJTa0bIX OCHOBAHHI) HA PACTBOPHMOCTH MAJIOPACTBOPUMBIX COCITUHCHUM.

SIBieHue u3oMopdu3Ma Mpu 0CaXKICHHUH TPYTHOPACTBOPUMBIX COCTUHEHUH. 3akoH XionuHa. J[pyrue mpuaiuHb
3arpsi3HEHUs OCAIKOB. BiinsiHue 3aTpaBKu Ha CKOPOCTH ()OPMHUPOBAHUS M KAYECTBO OCajaKa. [Iporecch
TIPOMBIBKH, PEIYyJIbIIAINN H IEPEOCAKICHIIS.

3axkoHOMEpHOCTH ruapaToodpasoBanns. PH Hauana ocaxxmenus kak Gynkmus [IP 1 akTHBHOCTH HOHOB B
pacTBope. BrimsiHue cTeTIeHN OKMCIIEHUS HOHA Ha 3Ty (yHKIIHIO.

Pa3nemenme MeTamioB MetooM ruaposm3a. CoocaxaeHue THIPOKCHIOB.

OcaxneHnne OCHOBHBIX cojieil. [fuarpamma ['pomoBa — J1o6poxoToBa.

OcaxaeHne XaIbKOTeHUI0B MeTaiuioB. Bimsane pH pacTBopa Ha pacTBOPUMOCTh XaIbKOT€HHUI0B. BO3MOXKHOCTB
00pa3oBaHusl XaJIbKOTCHOCOJICH TpU U30BITKE ocamuTens. BiusHue koMimiekcooOpa3oBaTeleii.

10/54

IIpakTnyeckue padboThl

16

HccnepoBanue mnmponecca ruaApOJIMTHYCCKOTO OCAXKIACHUA METAJIJIOB U3 paCTBOPOB

8/64

HccnenoBanue ocaxieHus CyIb(HI0B IBETHBIX METAJUIOB M3 BOJHBIX PACTBOPOB

8/72

KoncyabTanumn

14

CamocrosiTesibHast padora

1. BrmonHeHue anmapaTypHO-TEXHOJIOTHYECKHMX CXEM U SCKH30B 000PyI0BaHHs

2. OdopmieHre NpakTHIECKUX PabOT U MOArOTOBKA K 3aIUTE
3. TloaroroBka pedeparoB, TOKIAA0B U YU4EOHO-HCCIENOBATENHCKUX PAOOT MO WHANBUAYAIBHBIM 3aaHHSIM

24

VI1.04.01 YuyeOHas npakTuKa

72

11



http://www.pandia.ru/text/category/alyuminij/
http://www.pandia.ru/text/category/anod/

(YnpaBieHue ruJpOMeTalTyprudeCKUMHU IPOIIECCaMK B TPOU3BOJICTBE IIBETHBIX METAJJIOB U KOHTPOJIb 32 HUMH)

Buasi pador

BBoanoe 3ansiTe. BBOIHBIN HHCTPpYKTaXK MO MpaBUiIaM 0€30MaCHOCTH

OnpeneneHre OCHOBHBIX MTapaMETPOB T'MAPOMETAIITYPrUYECKOT0 PEKUMA

Perucrparus u 06paboTka JaHHBIX THAPOMETALTYPIHUECKOTO TIpoIecca

Benenue rugpomeTraminypruueckoro mpoiecca o pe3yjabraram aHaiau3oB, nokazanuii KUIT
C6op, aHanmu3 U 00paboTKa MaTEPUAJIOB ISl OTUETA IO MTPAKTHKE

Odopmienne oTueTa U clauya 3a4eTa 1Mo IPaKTHKe

© gk~ whpeE

I111.04.01 ITpou3BoacTBeHHAS MPAKTHKA
(YmpaBieHue ruipoMeTaTypru4eCKHMH MTPOLIECCAMU B TPOU3BOJICTBE IBETHBIX METAJUIOB M KOHTPOJIb 32 HUMH), YaCOB

216

Buabl pador
1. OpraamzanuonHoe codpanue. Pacnpenenenue mo Mecram nmpakTUKA. BBOAHBIN HHCTPYKTAX MO TTpaBUIaM
0€30MMacHOCTH.
[ToaroToBka HCXOTHOTO CHIPBS K MepepadoTKe
OrnpezenieHre OCHOBHBIX MapaMeTPOB T'UIPOMETAILTYPrUYECKOTO PeKUMA
Peructpanus u 06paboTka JaHHBIX THAPOMETAILITYPrHUECKOT0 Ipolecca
Custue nmokazanuii KNI
Co6op, aHanu3 1 00pabOTKa MaTePUAJIOB JIJIsl OTYETA MO TIPAKTUKE
OdopMieHre oT4eTa U clava 3a4eTa 1Mo MPaKTHKE

Nogkrwd

Hroro

344

JIsl XapaKTEPUCTUKHU YPOBHS OCBOSHHUSI Y4eOHOTO MaTeprasia UCTIOb3YIOTCS ClieIyolne 0003HaAYCHUSI:

1 — o3HaKOMUTENHHBIH (y3HABaHNE paHEee N3yUYEeHHBIX 00BEKTOB, CBOHCTB);

2 — penpoyKTHBHBIN (BRIIOTHEHUE IESTEIHFHOCTH M0 00pa3ily, HHCTPYKIIMH HIIH TI0 PYKOBOJCTBOM);

3 — MPOAYKTUBHBIH (IUTAHUPOBAHKUE U CAMOCTOSTEIIFHOE BHIMIOJIHEHHUE JCITEIBHOCTH, PEIICHIE MPOOJICMHBIX 3a/1a4).
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4. YCJIOBUs PEAIM3AIUU ITPOT'PAMMBI IPO®ECCHOHAJIBHOI'O MOAYJIA

4.1. TpeOoBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0
Peanuzanus mporpaMmbl MOAYJISI TIPEATNIOaraeT Halu4Yue yueOHoro kabuHeTa MEeTaulyprudeckoro
MIPOU3BOJICTBA.
O6opynoBaHue yueOHOTo KabuHeTa U pabovrnx MecT KaOWHeTa:
- IOCA/I0YHbIC YICHHUECKHE MECTa 10 KOJIMYECTBY 00YyJaArOIIUXCS;
- pabouee MeCTO MpenogaBaTes;
- TocKa y4yeOHast;
- KOMIUIEKT Y4eOHO-METOAMYECKON JOKYMEeHTAuK (YYeOHUKH M yuyeOHbIe TIOCOOMs, COOPHUKH 3a/1a4y 1
YOpaXHEHUH, KOMIUICKTHI 3aJaHUI Ha MTPAKTUIECKHE PaOOThI, KAPTOUKU-3aJaHUS U T.1.);
- y4eOHO-HaTJISIHbIE TTOCOOMS (TTaKaThl; IEMOHCTPAIMOHHBIE CTCH/IBI);
- rexunyeckas nokyMmenrtauus (OCT, TY, OCT, uHCTpYKIIMOHHBIE KapThI).

TexHuueckue cpercTBa 00y4eHus: KOMIIBIOTED.

4.2. UapopmaunonHoe odecnevyenne 00y4eHust
Ilepeyens y4eOHbIX n3aaHuil, UHTEpHET-pecypcoB, JONOJTHUTEILHOH JIUTEPATYypPbl
OcHOBHBIE UCTOYHMKHU:
1. benseB A.M. Mertamnyprus Jerkux MeTayuioB. - M.: Meramnyprus, 2020;
2. T'ycorckmii B.JI., JlagpirnueB M.T'., YcaueB A.b. CoBpeMeHHBIC HAarpeBaTeIbHBIC M TEPMUUICCKHE
neuu (KOHCTPYKIMU U TEXHUYECKHE XapaKTepUCTHKH). — 3. Temnorexnuk, 2019;
3enmukman A.H., Kopurynos B.I'. Metamutyprust peakux Mmetauios. - M.: Merawutyprus, 2020.
SAnko D.A. IIpousBoacTBo amromuHus: [locobue ams MacTepoB U pabOUMX LEXOB AIEKTPOIIH3A
aTIOMUHHEBBIX 3aB0/10B. — CankT-IlerepOypr, 2019.
5. Kypairomos A.B. IIpou3BoacTBO OTIMBOK U3 CIUIABOB LIBETHBIX MeTaLIoB. — M.: u3.nom MUCuC,
2019.
6. VYtkun H.W. Metamnyprust 1BeTHbIX MeTaJIOB. - M.: Metamtyprus, 2019;

P w

I[OHO.HHI/ITCJII:HBIG NCTOYHHUKMU:
1. Mockanee B.I'. OCHOBBI METaUTypru4eckoro MPOU3BOACTBA YEPHBIX M IIBETHBIX METAJUIOB:
yu.nocobue. — bapuayn: uzn. AJITTTY, 219.
2. DnextpoHHbIH pecype «I[BeTHast metamtyprusi». ®opma gocryma ru.wikipedia.org/

3. DIeKTpOHHBIH pecypc «Metranyprus LBETHBIX METAJLIIOBY. dopma JocTyna
http://www.bestreferat.ru/
4. DneKTpOHHBIN pecypc «Cant METaJULy pru4eCcKou OTpaciIm». dopma JOCTyIIa

dri/bigli.ru/industru/item.../
5. Dmnekrponnslii pecype «Cait o meraurypruny. @opma gocryma http://informmet/ru/news/cvetnaja
melallurgija/

4.3 O0mue TpeOGOBAHUA K OPraHU3aANUM 00Pa30BaATEILHOIO Mpolecca

B o0pa3oBarensHOM mporiecce MpeaycMaTpUBaeTCs pealin3amusi KOMIETEHTHOCTHOTO IMOAX0/1a,
T.€. UCTIOJIB3YIOTCSl aKTHBHBIE (DOPMBI TPOBEACHUS 3aHSATHIA: JICTIOBBIC U POJIEBBIC UTPBI, HHIUBUAYILHBIC
U TPYMIOBLIE MPOEKTHI, y4eOHOE COTPYAHUUYECTBO, aHAIHM3 MPOU3BOJCTBCHHBIX CHUTYAIUi, pa3IHYHbIC
TPEHUHTH, AUCKYCCHH, KOJUICKTHBHBIN CIIOCO0 OOY4YEeHHS, B COUYCTAHHU C BHEAYJTUTOPHOH pabOTON ISt
(dbopMUPOBAaHUS U PA3BUTHUS OOIIMX M MPOPECCHOHATBHBIX KOMITETESHITUH.

[Mpu peanuzamu  MPO(YECCHOHATLHOTO  MOMYJIS  HPEIyCMaTPUBACTCS  MPOU3BOICTBEHHAS
MPAKTUKA, KOTOpasi MPOBOJUTCS KOHIEHTPUPOBAHHO IIOCIEC H3yYEHHUS TEOPETUYECKOro MaTepuaa.
[Tpon3BOICTBEHHAs TMPAKTHKA IPOBOAUTCS HA MPOMBIIUICHHBIX MPEINPUATHSIX W B OpPTraHU3aIMiX,
HaIpaBlIeHUE ACSITENTLHOCTA KOTOPBIX COOTBETCTBYET MPODUITIO MOATOTOBKHA O0YYarOMIMXCs. ATTeCTalus
0 WTOTaM IPOW3BOJICTBEHHON TIPAKTUKH TPOBOAMTCS C YYETOM pe3yJbTaTOB, IOATBEPKACHHBIX
JTOKYMEHTaMU OpTaHHU3aIHid, Ha KOTOPBIX 00YYaroIrecs MPOXOIUIH MPOU3BOICTBEHHYIO MPAKTUKY.
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Bueayautopras  (camocTosTenbHas) pabora  ocymiecTBisercs B (opme  paboThl  C
MH(GOPMALIMOHHBIMU ~ MCTOYHMKAMH, [OATOTOBKM TBOPYECKUX W AHAIUTUYECKUX OTYETOB U
MPEJICTABICHUS] PE3YJIbTaTOB JEATEILHOCTH B BHUJE MNHChbMEHHBIX paboT. CamocrositenbHas pabota
COTPOBOXKAAETCA MHIUBUAYAIbHBIMU U TPYNIIOBBIMHU KOHCYJIBTALUSMHU.

Jns  oOydaromuxcsi co3JaHa BO3MOXKHOCTH — ONEpPAaTUBHOrO oOMeHa HH(opManuei ¢
OTEUYECTBEHHBIMU 00pA30BaTEIbHBIMU YUPESKICHUSMU, NPEINPUITUSIMA U OpPraHu3alusIMu, obecriedeH
JOCTYyI K COBpPEMEHHBIM MpPO(EeCCHOHANBHBIM 0a3aM HaHHBIX, WH(OOPMAIMOHHBIM CIPABOYHBIM U
MOMCKOBBIM cucteMaMm MHTepHeTa.

N3ydenuto mnpodecCHOHAIBHOTO MOIYJS MpPEIIIeCTBYeT OCBOCHHE YYEOHBIX JAUCIUIUINH:
Nmxenepnas rpaduka, TexHuueckass MexaHHWKa, DJICKTPOTEXHUKA U AJICKTPOHHMKA, MarepuaaoBeacHUS,
duzndeckas xumusi, be30macHOCTh JKU3HENEATETHHOCTH (TaKKe BO3MOXKHO M3YUYCHHE TAaHHBIX JUCIUILTUH
MapajuieIbHO ¢ MPO(EeCCUOHATBEHBIM MOJTYJIEM).

4.4 Kagposoe odecnieueHre 00pa3oBaTejibHOI0 NMpouecca

TpeboBanuss K KBaIM(PHUKAUKM TEJATOTHYCCKUX  (MH)KCHEPHO-TIEAArOrMuecKuX) KaJpos,
o0ecrieynBaroOIUX 00yUeHHE 110 MEXIUCIUITTIMHAPHOMY KypCy:
HaJIMYHME BBICIIETO TPO(ECCHOHATBHOTO O0pa30BaHMsI, COOTBETCTBYIOMICTO MPOQWIIO MOMIYJS; OIBIT
NEeSITeIbHOCTH B OPraHM3alUAX COOTBETCTBYIOLICH MpodecCHOHANBHON chepbl sBIISETCS 00s3aTeNbHBIM
JUIA  TIperiojiaBaTesiel, OTBEUYAIONIMX 3a OCBOCHHE OOyYaromuMcs MpO(eCcCHOHAIBHOTO —IIHKIIA;
MIPOXOXKACHHUE CTAXKUPOBKU B TPODUIILHBIX OPTaHU3aLUAX HE PEXKE OJHOTO pasa B 3roja.
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5. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS TIPO®ECCHUOHAJIBHOI'O
MOAYJA (BUOJA ITPOPECCUOHAJIBHOU JEATEJIBHOCTHN)

Pe3yabTaThl
OcHoOBHbIE MOKA3aTeU OLEHKHU DopMBbI M METObI
(ocBoeHHbIe MpodeccHOHATbHBIE
pe3yabTara KOHTPOJIS M OLEHKH
KOMIIETEHLINH)
Benenue npoiiecca | - 000CHOBaHHOCTh BBIOOpa MeToza pacdera | Habmomenne u  OIleHKa
o TEXHOJIOTHYECKUX apaMeTpOB; NPaBUIBHOCTH W TOYHOCTH
THIPOMETAIIITY PTUYECKOMN
- TOYHOCTP H CKOPOCTHb BBINIOJHEHHUS | BBITOJHEHUS pabort
nepepadoTKU pyJ, KOHLIEHTPATOB U | pacuéros; (pacuéros) Ha
TOJYIPOTYKTOB - KAauecTBO aHajM3a MPOU3BCACHHBIX | MPAKTHYCCKUX 3aHATUSIX,
pacuéToB; TPU BBIMIOJIHEHUH KYPCOBOTO
- MPaBWIBHOCTH O(DOPMJICHUS TEXHUYECKOHN | mpoekTa u npu
JIOKYMEHTAITUH. MPOXOXKICHUU
MPOU3BOJICTBCHHOM
TPaKTUKH.
Benenue npoiiecca | - 000CHOBaHHOCTb BbiOOpa MeToza pacuera | HaOmonenne u  oueHka
o TEXHOJIOTHYECKUX apaMeTpoOB; MPaBUIBHOCTH W TOYHOCTH
THAPOMETAIIITY PTUYECKOMN
- TOYHOCTP W CKOPOCTHh BBINIOJHEHUS | BBITOJHEHUS pabort
nepepadoTKu OOOPOTHBIX | pacuéros; (pacuéroB) Ha
PACTBOPOB, IPOMBIBHBIX U CTOUHBIX | - KaU€CTBO  aHami3a  MPOM3BEAESHHBIX | MPAKTHYECKHX 3aHATHSX,
pacuéToB; TIPY BBITIOJIHEHUH KYPCOBOTO
BOZ. - MPaBWIBHOCTH O(DOPMJICHUS TEXHUYECKOH | mpoekTa u npu
JIOKYMECHTAITUH. MPOXO0KICHUU
TPOU3BOJICTBCHHOM
TPaKTUKH.

(DOI)MI:I U MCTOJAbI KOHTPOJISI U OLCHKH PE3YyJIbLTAaTOB 06y‘leHI/I$I AOJKHBI TO3BOJIATH IMPOBCPATH Y
o6yqa}oumxca HC TOJIBKO C(i)OpMHpOBaHHOCTB HpO(l)CCCI/IOHaIIBHBIX KOMHCTCHL{I/If/’I, HO HW pa3BUTHUC O6H.[I/IX

KOMIICTCHIIUH M 00€CIICYMBAIOIINX UX YMCHUM.

Pe3yabTaTthl
(ocBOEHHBIE 001IHE KOMIIETEHIMH)

OcHOBHbIE OKA3aTEJIH OL[EHKH
pe3yJibTaTa

(I)OpMLI H METObI
KOHTPOJIA U OLICHKHA

Ilonumats CYIIHOCTh U COLMAJIbHYIO

3HAYUMOCTh CBOel Oyayiuei mpodeccun,
HpPOSIBJIATE K HEH yCTONYMBBIN HHTEpeEC

- apryMEHTHPOBAaHHOCTb M  IIOJHOTA
OOBSCHEHUS] CYIIHOCTH M  COLMAIBLHOMN
3HAYUMOCTH Oynymieit npogeccuw;

- aKTUBHOCTb, MHUIIMATHBHOCTH B TIpoliecce
OCBOCHUS npodecCHoHaNbHON
JIeSTeNIbHOCTH;

- HaIW4Me IOJOKUTEIBHBIX OT3BIBOB IO

-HaOI0/ICHNE U OTICHKa Ha
NPAKTHYECKUX U
1ab0PATOPHBIX 3aHATHAX, B
nporiecce yu4eOHOU 1
MPOU3BOJICTBEHHOM
NPAKTHKH;

-OLICHKA Pe3YJIbTaTOB

uToraM  y4eOHOH W MPOM3BOACTBEHHOMN | BBIMOJHEHUSI IPAKTHYECKHUX
TIPAKTHKH; 1 JJabopaTOpHBIX padoT,
-ydactue B npoQOPUCHTANUOHHOM | 3aMONHEHUS THEBHUKOB -
JIeATeIbHOCTH; OTHYETOB T10
- ydacTue B KOHKypCax | MPOU3BOICTBEHHOU
npodeccroHanbsHOro MacTepcTBa, | MPAKTHUKE;
TEMATUYCCKUX MEPOIIPHUSATHUSIX; -COIMOJIOTUYECKHH OTPOC;
- 3 PEeKTUBHOCTh U KAYECTBO BBIMOJIHCHUS | -aHKCTUPOBAHUE.
JOMAITHUX CaMOCTOSITENbHBIX padoT;
— TPYAOYCTPOHCTBO IO  HOJYyYCHHOU
npodeccuu.
OpraHu3oBbIBaTH COOCTBEHHYIO - 000CHOBaHHBII BEIOOP ¥ MPUMEHCHHE - OIICHKA peuieHust
JIeATeNIbHOCTh, BEIOUpATh TUIIOBbIC THUIIOBBIX METOJIOB U CIIOCOOOB PEILICHUS CHUTYaI[HOHHBIX

MCETOObI HCIIOCOOBI BBITIOJIHEHHS

mpodecCHOHABHBIX 33719,

IIPOMN3BOJACTBCHHBIX 3a1a4,

npodecCHOHABHBIX 3a7ad, OIEHUBATh UX | -OleHKa dJ(PQPEKTUBHOCTH W  KadecTBa | -HAONIONECHUE U OIICHKA
3¢ HEeKTHBHOCTD BBITIOJIHEHHSI PEMOHTHBIX PadoT; pe3yJIbTaTOB  BBIMOJIHEHUS
Y Ka4eCTBO - CaMOOLIEHKa KAa4yecTBa BBIMOJIHEHUS | MPAKTHYECKUX 3aHATHH U
PEMOHTHBIX padoT. J1a00PaTOPHBIX paodor,
OLICHKA pe3yJbTaToB
NPOXOXJICHUST  y4eOHOW U

IPOU3BOJICTBEHHOM
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TIPaKTHKH.

[IpuHUMAaTh pemeHns B CTaHAAPTHBIX U
HECTAaHJAPTHBIX CHTYallMsX W HECTH 3a
HUX OTBETCTBEHHOCTH

- OIIEPATHBHOCTH ¥ MPaBUIHHOCTH
MIPUHSITHS PEIICHUS B COOTBETCTBUU C
CUTyaLuen;

- IIOCJIE0BATEIbHOCTD JICHCTBHH B
COOTBETCTBUH C TPESOOBAHUSIMH U
MEXOTpaciieBbIMU MPABUIIAMHU 110 OXpaHe
TpyAa;

- MOJTHOTA TPE/ICTABIICHUH 00
OTBETCTBEHHOCTH 32 HEKAYECTBEHHOE H

- OIIEHKA PELICHUS
CHUTYaI[MOHHBIX
MPOU3BOJICTBEHHBIX 3a/1a4
CTaHJAPTHOIO U
HECTaHAAPTHOTO XapakTepa;
-HaOJIO/ICHNE U OIIEHKa
BBITIOJTHEHHS] IPAKTHYECKUX
3aHSATHH U J1a00paTOPHBIX
pabort, olLieHKa B mporecce

HECBOEBPEMEHHOE BBIITOTHEHHE PadoT. y4eOHOI 1
MIPOU3BOJCTBEHHOM
TPaKTHKH.
D¢ dhexkTuBHO B3aUMOICHCTBOBATh -y4acCTHUE B KOJUIEKTUBHOM NPUHATUU - OIIEHKA PELICHUS
pelieHuii o moBoAy Haubosee CUTYalMOHHBIX

pa6OTaTI: B KOJJICKTUBE 1 KOMaHC,

3(()EeKTUBHBIX MyTEH BBIMOJIHECHHUS
pabotsr;

-apryMEHTHPOBaHHOE MPEACTABICHHUE U
OTCTauBaHUE CBOEIO MHEHUS C
COOJIFOICHUEM ITUYECKUX HOPM;

- MIOJIHOTA MIPEICTABJICHUH U
peanu3aiis X Ha MPaKTUKE, O TOM,
YTO YCIEITHOCTh BHITIOJIHEHHOM
poheCCUOHANBHON 3a/1a4M 3aBUCHT OT
COTJIAaCOBAaHHOCTH JICHCTBHUH BCEX
YYaCTHUKOB KOMAaH/Ibl WJIM KOJIJICKTHRA,;
- YCIICLIHOCTh B3aUMOJICUCTBHUSI CO
CTYJICHTaMH, TIPETOIaBATEIIIMU 1
MacTepamMu B XO7e 00yUeHUsI, C
PYKOBOJMUTEIISIMHU TIPOU3BOICTBECHHOMN
MIPAKTHKU U HACTaBHUKAMHU C
MIPOU3BOJICTBA.

MPOM3BOJCTBEHHBIX 33124
CTaHAapTHOIO U
HECTaHIapTHOTO XapaKTepa,;
-HAOJIOZICHUE U OLIEHKA
BBIMOJIHEHUS TPAKTHICCKIX
3aHATHUH U TA00PATOPHBIX
paboT, OLeHKa B MpoIecce
y4eOHOI 1
MIPOU3BOJCTBEHHOM
TIPAKTHKH.
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. JUCT UBSMEHEHUWI U JJONOJHEHMN, BHECEHHBIX B PABOUYIO
IHPOI'PAMMY

Ne HU3MCEHCHHA, JaTa BHCCCHUA NU3MCHCHUSI, Ne CTpaHUIbl C ©3BMCHCHHECM,

BbIJIO CTAJIO

OcHoBaHueE:

HOI[HI/ICB Jmna BHECIICTO U3MCHCHU A
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