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AHHOTALIUSI PABOYE IPOTPAMMOBI
JTUCHUILITAHBI

IMPUKJIAJTHBIE ACIHHEKTHI ®U3UKO-
XUMHNUYECKHUX 3HAHUMN
dusnueckas XuMus

3akperiena 3a kadeapoi MeTaLIypruu
VY4eOHsIi mraH 22.03.02 - 3aounas METAJIJIYPI'UA 6axanaspuat M-22202.plx
Hanpasnenne 22.03.02 Metamnyprust IIpoduns moarotoBkun "MeTauryprust IBETHBIX
MeTanioB"
Kpannpuxanus O0axajiaBp
®opma oOyueHns 3a049Hast
OO01mmast TpyI0eMKOCTh 43ET
YacoB 1o yueOHOMY IUIaHy 144 Bupas! KOHTpoOJIs Ha Kypcax:
B TOM YHCJIE: 9K3aMEHHI 2
ayJIUTOPHBIC 3aHIATUS 16
caMocCTosTeNIbHas paboTa 119

JaCoOB Ha KOHTPOJIb 9



PacnipenesieHne 4acoB THCOUIIMHBI 10 Kypcam

Kypc 1 2

Bun 3ansatuit v |po| vo | PO Hroro
Jlexun 4 |4 4 4
JlabopaTopHbie 4 4
[IpakTuueckue 8 8 8 8
Uroro ayn. 4 (4 |12 |12 |16 |16
Konrakthas padora |4 |4 |12 |12 |16 |16
Cam. pabora 32 (32187 |87 [119 119
Yackl Ha KOHTPOJIb 9 9 9 9
HUroro 36 36 | 108 | 108 | 144 | 144




Pa3paboTunk mporpamMmsi:

Kano. xum. nayx, ooy. xageopwi, Cemenosa Hamanvs Cepeeesna

Pabouas mporpaMma JUCIATUTHHBI
duznueckass XuMusi

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®denepalbHbINA rOCYJAPCTBEHHBINA 00pa30BaTENbHbIl CTAHAAPT BBICIIETO 00pa30BaHMs - OaKallaBpUAT 110 HAPABICHUIO [TOrOTOBKU
22.03.02 Metanyprus (npuka3 Munoopraayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAHUH YICOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprus [Ipodwib noAroToBku "MeTanyprus IBETHBIX META/LTOB"
YTBEPKIACHHOTO yu€HbIM coBeTOM By3a oT 20.10.2021 nmpoTokon Ne 11.

Pabouas mporpamma ogoOpeHa Ha 3aceaHuH Kadeaphl

MeTaJJIypruu

[Iporokon meToauueckoro coBeta yuusepcurera ot 18.10.2021 r. Ne 6
3aB. xaenpoii Jlebens A.B., n1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-HCII0JIb30BaTh OCHOBHBIE MOHSTHSI, 3aKOHBI M MOJIEIIM TEPMOJIMHAMUKY U XUMHYECKOH KHHETUKH IPH PELICHHN
npodeccuoHaIbHBIX 3a/ay;

-IIPUMEHSTh METOBI (PM3NUECKON XUMHUH K aHAIN3y XUMHUUECKUX peakiyii 1 (a30BbIX NPEBPAICHIH ITPU PELICHUH
npodecCHOHAIBHBIX 337134,

-IIPUMEHSTH 3aKOHBI (PU3MYECKOIl XUMUH K aHAJIM3y HPOLIECCOB MOJIyYeHHs] U 00paObOTKH METAJUIOB U CIUIABOB.

1.1 3agaun

IIpouecc n3yueHus: AUCHUIIMHBI HANpaBlIeH Ha ()OPMUPOBAHHE CICAYIOMINX KOMICTEHINUIL:
-TOTOBHOCTb MCIOJIB30BaTh (PyHAaMEHTaIbHBIC OOIEHHKCHEPHBIC 3HAHUS;
-TOTOBHOCTb IIPOBOJUTH PACUETHI U A€IATh BBIBOJBI IIPU PELICHUU HHKEHEPHBIX 3a/1a4.

2. MECTO JUCHHIIJIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

[Muxn (paznen) OIT: | b1.0.09

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 | JlanHbI# Kypc 6a3upyeTcst Ha TaKMX AUCIUILIMHAX CPSTHEH KO, Kak "XuMus'".

2.2 | JucuuniauHbl (MOAY/IHM) U MPAKTHKH, VI KOTOPBIX OCBOEHHE JAHHOM JUCHUILUIMHBI (MOAY/151) HEOOX0IUMO KAK
npeaiiecTBymoLIee:

2.2.1 | ABTOMaTH3aUs METAJLTYPrHUECKUX IPOLIECCOB

2.2.2 | UadopmanuoHHOE 00ecneueHne MEeTaLTyprUd4ecKoro Mpou3BOICTBA

2.2.3 | UadopmManoHHEIE TEXHOJIOTUH B METAJLUTypPrUH

2.2.4 | Meramryprus 3070Ta U cepedpa

2.2.5 | Meramnyprus IerKUX U TYTOIUTABKUX METaJIOB

2.2.6 | Meramryprust MeIu ¥ COMYTCTBYIOUIMX 3JIEMEHTOB

2.2.7 | Metaniayprusi YepHbIX METAIIOB

2.2.8 [ MogpenupoBaHue IMpoOIECcCOB H 0OBEKTOB B METAILTypIUu

2.2.9 [ ObopynoBaHHE THAPOMETALTYPIHIECKUX 3aBOJIOB

2.2.10 | O6opynoBaHue THPOMETALTYPIHUECKUX 3aBOJIOB

2.2.11 [ OcHOBBI IPOEKTUPOBAHUS METAJUTYPIHUECKUX MPENIPUATHIHA

2.2.12 | [IpoexkTupoBaHre U JIOTUCTHUKA TEXHOJOTHYECKUX MPOIECCOB

2.2.13 COBpCMCHHBIC TEXHOJIOIMU TMOJYYE€HUA LIBETHLIX METAJJIOB U COMYTCTBYIOIINX DJIEMEHTOB

2.2.14 | TeopeTruecKkue OCHOBBI HOBBIX MHPOMETAIUTYPIHYECKHX MPOLECCOB

2.2.15 | Teopus ruapoMeTaTyprudecKux MpoLeccoB

2.2.16 | Teopust MeTaUIypru4ecKuX MpOLECCOB

2.2.17 | Teopust sKCniepUMEHTa

2.2.18 | Teopust 37EKTPOXUMHUYECKUX MPOILIECCOB

2.2.19 | JIureliHo€ TTPOU3BOJCTBO

2.2.20 | MeTamtyprus CBUHLIA M COITyTCTBYIOIIUX 2JEMEHTOB

2.2.21 | Metannyprus OMHKa U COITyTCTBYIOLIUX AIICMEHTOB

2.2.22 | O6paboTka METAIIIOB JaBICHUEM

2.2.23 | OCHOBBI IIPOEKTUPOBAHUS U CTPOUTEIILHOE JIENI0

2.2.24 | TepmooOpaboTKa

2.2.25 | DOKOHOMHKA ¥ yTpaBICHUE HA TPEIIPUATHN

2.2.26 |'ocynapcTBeHHast HTOTOBas aTTECTAIHS

2.2.27 | 3ammra BEITyCKHON KBaTM(UKAIMOHHOIN pabOThI

2.2.28 | ITonroTroBka K MpoIeAype 3alIUThl BBITYCKHOW KBATHU(DHUKAIIMOHHON pabOoTHI

2.2.29 | IlpenaumnnomMHas IpakTHKa

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHATIINHBI
(MOJYJIST)

OlMK-1: CnocobeH pewaTtb 3agaun npodeccuoHanbLHON AeATeNbLHOCTU, MPUMEHSAS MeToAbl MOAeNMpPoBaHuUA,

MaTeMaTU4eCKoro aHanusa, eCcteCtBeHHOHay4Hble U o6u.|eMH)Ke|-|epr|e 3HaHuA

NOIK-1.1: 3HaeT: pM3UKO-XUMUYECKUE OCHOBbI 1 METOABI MaTeMaTU4EeCKoro MoaennmpoBaHUsa MeTannypruyecknx
MPOLECCOB MOSyYEHMs LIBETHbIX METANIOB

NOTK-1.2: YmeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBMSA NapamMeTPoOB TEXHONOMMYECKOro npolecca, NporHo3npoBaTh
noBeAeHue rnpoLiecca Ha OCHoBE MaTemMaTU4ecKnx Mogenen

MOIK-1.3: BnageeT: HaBblkaMy1 MaTeMaTU4ECKOro aHanmsa u MoaenvMpoBaHust




OlNK-2: CnocobeH yyacTBOBaTb B NPOEKTUPOBAHNMU TEXHUYECKUX OO BHEKTOB, CUCTEM U TEXHONOIMYECKUX
npoueccoB C y4eTOM 3KOHOMWYECKUX, IKOJTOrM4eCKux n counanbHbIX orpaHquHMﬁ

MOIK-2.2: YMeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTLI HOBOM TEXHOMOMK, 0ObeKTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI NPOEKTUpPpOBaHNA TEXHNYECKNX 0ObEKTOB, CUCTEM U TEXHONOMMYECKNX npoLeccoB;
OCHOBbI 3KOHOMUYECKUNX, SKOFOrMYECKMX U CoLMarbHbIX OCOBEHHOCTEN MeTannyprm4eckoro npomn3BoactBa

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON OeATENbHOCTU

OlNK-4: CnocobeH NnpoBOAUTL U3MepeHUsi n HabnaeHus B cchepe npocheccMoHaNnbHON AeATEeNbHOCTH,
obpabaTbiBaTb U NPeACTaBNATbL IKCNepMMeHTanbHble AaHHble

NOIMK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHLIE CPeACTBa U3MEPEHMS, MaTeMaTUYECKUA annapaT ans 06paboTku u
aHanuaa sKcnepMmMeHTarnbHbIX AaHHbIX

NOTK-4.3: BnageeT: HaBblkaMy NPpOBEAEHUSA N3MEPEHUI 1 X 06paboTku

NOrK-4.1: 3HaeT: 0OCHOBbI METPOSIOrMM, MeTOAbLI 0OPabOoTKM SKCNEePUMEHTaNbHbLIX OaHHbIX

OINK-5: CnocobeH pelwaTtb Hay4HO-UccnegoBaTeibCKMe 3a4aym Npu ocyLwecTBIeHMU NpodecCnoHanHomn
AeATeNIbHOCTU C NPUMEeHeHeM COBpPEeMEeHHbIX I/IHCI)OpMaLWIOHHbIX TeXHOMNormm n NPpUKNagHbIX annapaTtHo-
nporpaMmMHbIX CpeacTB

NOTK-5.3: Bnageet: HaBblkaMy aHanu3a pe3ynbTaToB BbINOMHEHWS HAayYHO-TEXHUYECKMX 3a4aY B
npodeccnoHanbHoON AeaTenbHOCTU

MOIK-5.1: 3HaeT: 0OCHOBbI COBPEMEHHbBIX MHOPMALIMOHHbBIX TEXHOMOMMIA U NPUKNagHbIX annapaTHO-NporpaMMHbIX
cpeacTs

NOMMK-5.2: YmeeT: NpuMeHATb MHPOPMALIMOHHbBIE TEXHOMNOMMN 1 NporpamMmmHoe obecrneveHne Ans peLleHns HayyHo-
nccregoBaTenbCKMX 3agay B obnacTtv nonyyYeHnsi LBETHbIX METaroB

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbIe TEXHUUYECKUE pelieHUsi B Npod)ecCUOHaNbLHON OeATEeNbHOCTH,
BblOUpaTb 3cppeKkTUBHbIE U Ge3onacHble TeXHUYEeCKue cpeacTBa U TeXHONornmn

MOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLLECCOB NOMy4YeHUs LIBETHbIX METanmnoB

MOIK-6.3: Bnageet: HaBblkaMu BbiGopa 3 eKTUBHBIX 1 6e30MacHbIX TEXHUYECKME CPEACTB U TEXHOSOMI

NOIMK-6.2: YmeeT: aHanu3npoBaTb MHOPMaLIMIO O TEXHONOMMYECKOM MnpoLiecce no pesynbTatam MOHUTOPUHIA U
NPUHUMaTb 0O0CHOBaHHbLIE pPeLLEeHs

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaABNATb U MPUMEHATb TEXHUYECKYIO AOKYMEHTaLUI0, CBA3aHHYIO C
npoceccnoHarnbHON AeATEeNIbHOCTbLIO, B COOTBETCTBMU C AENCTBYHOLWMUMU HOPMATUBHLIMU AOKYMEHTaMu1
MeTannypruiyeckon oTpacnu

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMEHNSI U UCMOSTb30BAHUSA HOPMATMBHbBIX JOKYMEHTOB METanypruyeckon otpacnu

NOIK-7.2: YMeeT: aHanM3nmpoBaTb, TEXHUYECKYIO JOKYMEHTALMIO TEXHOSOMM-4ECKOro npoLecca u npuHnmaThb
0B0CHOBaHHbIE peLleHnst

MOIK-7.3: BrniageeT: HaBblkaMy COCTaBMEHUS N MPUMEHEHNSI TEXHNYECKOW JOKYMEHTaLMM NOJTyYEHUST LBETHbBIX
MeTannos

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUYECKUMIA aHanu3 U CUHTe3 MH(OPMaLuMK, NPUMEHSATb CUCTEMHbIN
noaxopn ANA pelleHust NocTaBreHHbIX 3aaay

NYK-1.1: HaxoguT n aHanuanpyeT UMEIOLLYOCS MHopMaLmio AN peLleHns nocTaBneHHbIX 3aaay

NYK-1.3: AHanuaupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOUHCTB N HEQOCTaTKOB

NYK-1.2: Npeanaraet nyTu pelleHns 3aayn Ha OCHOBE CMCTEMHOroO noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aa4y B pamMKax NoCTaBMeHHOW Lenuv U BbIoOUpaTb ONTUMarnbHbIe
cnocobbl UX pelleHusi, UCXOANA U3 AeNCTBYIOLWMUX NPaBOBbIX HOPM, UMEKOLMUXCSH PeCYPCOB U OrpaHUyYeHumn

NYK-2.1: OnpeaensieT cpoku, pecypcbl, UICMONHUTENEN AN peLleHns 3agayu

NYK-2.3: NpoBoanT TEXHWNKO — 3KOHOMUYECKOE 0OOCHOBaHWE, aHanM3npyeT aaekBaTHOCTb MPUHMMAEMbIX PELLEHWI
C YY4ETOM OENCTBYIOLLMX NPaBOBbLIX HOPM

NYK-2.2: OnpegenseT onTumarnbHble Cnocobbl pelleHns 3agad

YK-4: CnocobeH ocyLecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOM popmax Ha
rocyaapctTBeHHOM si3bike Poccumnckon ®epepaumm n MIHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: BbI6VIpaeT KOMMYHUKaTUBHbIE TEXHOJ10ITUN 00LLIeHMs Ha rocyaapCctB€HHOM N MHOCTPAaHHOM A3blKaXx

NYK-4.3: BbinonHAeT nepeBo NpodeccnoHanbHbIX TEKCTOB C MIHOCTPaHHOIO (-biX) Ha rocy4apCTBEHHbIV A3bIK U
obpaTHO

NYK-4.2: OcyulecTBnseT AenoBy0 Nepenunucky Ha rocygapcTBEHHOM U MHOCTPaAHHOM SA3blkax

YK-9: Cnoco6eH ucnonb3oBatb 6a3oBble AedeKTonornyeckme 3HaHusi B couuanbHOU U npodeccuoHanbLHon
ccepax

NYK-9.1: MNprmeHseT 6asoBble gedekTonornyeckne s3HaHns Bo Bcex cepax AesaTernbHOCTU

NYK-9.3: CoBepLUueHCTBYET AedEKTONOMMYECKMEe 3HaHUS

NYK-9.2: BbibupaeT meToabl 1 NpremMbl OLEHKU NpodecCMoHansHom cpeapl




B pe3yiabTaTe 0cBOeHUs TUCUMILINHBI (MOY/Is) 00y4aIOUIUiCS 10/KEeH

3.1|3nars:

3.1.1| 1. 3axoHBI TEPMOJIUHAMUKHU U TEIUIOEMKOCTH, IIApaMETPhI COCTOSIHUSI CUCTEMBI, YPABHEHUS PEaKIUH, CKOPOCTh
XMMHUYECKOH peakIiy, MEeTOIbI ONPEIeNICHHS COCTOSIHUS BEIIECTBA.

3.1.2| 2. OcHOBHBIE METO/BI pacueTa IIPHU PEUICHUU HHKECHEPHBIX 3a/a4.

3.2 | Ymern:

3.2.1| 1. IIpoBoauTh pacyeTbl TEPMOJAUHAMUKH U TEIUIOEMKOCTH XMMUYECKOH peakiuy, apaMeTpOB COCTOSHUSI CUCTEMBI,
CKOPOCTH XUMHYECKOH PEaKkIM B Pa3IMYHBIX YCIOBHUIX, PEKUMBI XUMUYECKUX PEaKIuii.

3.2.2 | 2. ®opmynupoBaTh HHKEHEPHBIE 3a/1a4H.

3.3 | Biagers:

3.3.1 | 1. HaBeIkamu pacdeTa XapaKTepHCTUKH U HAIIPABICHUS XMMUUCCKHX IIPOLIECCOB, PABHOBECHBIH COCTaB
TEPMOANHAMHYECKUX CHCTEM, BIHSIHUE TapaMETPOB CUCTEMBI Ha CKOPOCTh XUMHUYECKOTO B3aUMOJICHCTBUS, TPOBOIUTD
9KCTIEPUMEHTAIIBHBIC HCCIICIOBAHNS TEPMOANHAMUICCKIX ¥ KHHETHIECKUX XapaKTEPUCTHK MIPOIIECCOB.

3.3.2 | 2. HaBbikaMu pacuéTra u HHTEPIPETALIMUA UX PE3YJILTATOB.
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