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1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-HCII0JIb30BATh OCHOBHBIC MOHSTHSI, 3aKOHBI 1 MOJICIM TEPMOJANHAMUKI U XUMHYECKOIl KHHETHKH NPH PEIICHUN
npodeccuoHaIbHBIX 3a/ay;

-IIPUMEHSTH METObI HPU3UIECKON XUMUH K aHAIIM3y XUMUYECKHUX PeaKIii U (pa30BbIX MPEBPALICHIH ITPU PEICHUH
npodecCHOHAIBHBIX 337134,

-IIPUMEHSTH 3aKOHBI (PU3MYECKOI XUMHH K aHAJIM3y NPOLIECCOB MOJIy4YeHHs: U 00pabOTKH METAJUIOB M CILIABOB.

1.1 3agaun

IIpouecc n3yueHns TUCHUIINHBI HAPABICH Ha ()OPMUPOBAHHE CIEIYIOMNX KOMICTEHIINI:
-TOTOBHOCTb HCIIONB30BaTh (yHIaMEHTaIbHbIE OOICHH)KCHEPHbIE 3HAHMUS;
-TOTOBHOCTH IPOBOJIUTH PACUETHI U JI€JIaTh BEIBO/BI IIPU PELIEHUU HHKEHEPHBIX 3a/1a4.

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

Hwkn (paznen) OIT: | b1.0.09

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 | BceoOmast ucropus

2.1.2 | Uudopmaruka

2.1.3 | Uctopus Poccun

2.1.4 | KommbrotepHas rpaduka

2.1.5 | O3HakoMHUTENbHAS IIPAKTUKA

2.1.6 [ OcHOBBI KpHCTaUIOTpAhUH U MUHEPATIOTHH

2.1.7 | Pycckwii sI3bIK U KyJIBTypa pedu

2.1.8 | VueOHas mpakTHKa

2.1.9 | XuMus MeTaaioB

2.1.10 | be3omacHOCTD KU3HEAEATETLHOCTH

2.1.11 | BBenenue B CIenMabHOCTh

2.1.12 | Xumus

2.2 | AucuumimHbl (MOIY/IM) U PAKTHKH, 1JI1 KOTOPBIX OCBOEHHE JAHHOW JUCHHUIJIMHBI (MOIYJIs]) HEOOX0IMMO KaK

npeiecTByomiee:

2.2.1 | MeTonbl KOHTPOJIS U aHAJIKM3a BELIECTB

2.2.2 | Metposorus, cTaHIapTU3alus U CepTUPUKAIUS

2.2.3 | IlpaBoBeneHue

2.2.4 | Tenno¢usuka

2.2.5 | ®u3uKo-XUMHs METALUTyPIUYECKUX MPOLECCOB U CUCTEM

2.2.6 | DneKTpOTEXHUKA U JIEKTPOHUKA

2.2.7 | MarepuanoBeneHue

2.2.8 | MeramnoBenenue

2.2.9 | Metannyprust 6J1arOpOIHBIX U PEAKHX METAIJIOB

2.2.10 | Metanmyprus TsXeJIbIX LBETHBIX METAJIOB

2.2.11 | OboraieHne MmoJIe3HbIX HCKOAEMBIX

2.2.12 | OCHOBBI TEXHOJIOTHH MOIYyYSHHS W 00paOOTKH METAIIOB

2.2.13 | TennorexHuka

2.2.14 | UadopmannoHHOEe 00eCIieUeHHE METALTYyPrHYECKOTO IPOM3BOICTRBA

2.2.15 | ObopynoBaHue THAPOMETAITYPrUUYECKUX 3aBOJIOB

2.2.16 | ObopynoBaHUE MUPOMETAITYPTHYECKHUX 3aBOIOB

2.2.17 | OCHOBBI IPOEKTHPOBAHUS METAITYPIrHIECKUX MPEIIPHATHH

2.2.18 | IIpoexTupoBaHue U JIOTUCTHKA TEXHOJIOTMYECKHX IIPOLIECCOB

2.2.19 | TeopeTuueckue OCHOBBI HOBBIX MHPOMETAIUTYPIrHUECKUX MIPOLECCOB

2.2.20 | Teopusi rTHAPOMETAIUTYPrUYECKUX TPOIIECCOB

2.2.21 | Teopus MeTaUTypru4ecKux MpoIeccoB

2.2.22 | Teopusi SKCLIEpUMEHTA

2.2.23 | Teopust 31€KTPOXUMUYECKUX MPOLIECCOB

2.2.24 | ABTOMaTH3anusl METAJUypPrU4eCKUX MPOIECCOB

2.2.25 | UndopMaioHHBIE TEXHOJIIOTHH B METAITYPIHI

2.2.26 | JIuteliHoe TTPOU3BOICTBO




2.2.27 | Meranmyprus 3010Ta u cepedpa

2.2.28 | Metamtyprus JIETKMX U TYTOIUIaBKUX METAJIOB

2.2.29 | Merannyprust MEJU U COILyTCTBYIOLIUX 3JIEMEHTOB

2.2.30 | Meramnyprust 4epHbIX METaJUIOB

2.2.31 | MonenupoBaHue NpoOLECCOB U 00BEKTOB B METAJLTYPrUH

2.2.32 | O6paboTKa METaIOB JaBICHHEM

2.2.33 | CoBpeMeHHBIE TEXHOJIOTHH MOIYYEHHS IIBETHBIX METAUIOB M COIMYTCTBYIOIIUX 3JIEMCHTOB

2.2.34 | TepmoobpaboTKa

2.2.35 [T'ocynapcTBeHHAst UTOTOBasi aTTeCTALUs

2.2.36 | 3amuTa BHIMYCKHOW KBaTH(DUKAIMOHHONH pabOThI

2.2.37 | Merautyprusi CBUHIIA M COIYTCTBYIOIINX JIEMCHTOB

2.2.38 | Metamnyprus MHKa U COMYTCTBYIOLIHMX AJIEMEHTOB

2.2.39 | OCHOBBI POEKTUPOBAHUS U CTPOUTEIBHOE JETI0

2.2.40 | ITonroToBka K NIpOIEAype 3alIUTHI BBITYCKHOW KBaTH()UKAIIMOHHOH paboTHI

2.2.41 | IIpenauiuioMHas IpakTUKa

2.2.42 | DkOHOMHKA W yTpaBJICHHE HA TPEIANPUATAN

3. KOMOETEHIIMY OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIATLTAHBI
(MOZY.JIS)

OrlNK-1: Cnoco6eH pewwaTb 3agaum npoceccuoHanbHOM AeATeNIbHOCTU, MPUMEHAA MeToAbl MoAeNIMPOBaHUSA,
MaTemMaTU4ecKoro aHanu3a, eCTeCTBeHHOHay4Hble N OOLenHXeHepHble 3HaHUA

NOTK-1.1: 3HaeT: (PU3NKO-XMMNYeCKMe OCHOBbI U METOObI MaTEMaTUYECKOro MOAENMPOBaHNSA MEeTannypruyeckmx
NPOLECCOB NOMyYeHUs LBETHbLIX METaNMoB

NOMK-1.2: YmeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBMS MapamMeTPoOB TEXHONOMMYECKOro npolecca, NporHo3npoBaTh
noBeAeHne npoLecca Ha OCHoBE MaTemMaTU4eCcKnx Mogdenen

MOIK-1.3: BnageeT: HaBblkaMy MaTeMaTU4eCKoro aHanumsa u MoAenvMpoBaHust

OlNK-2: CnocobeH y4dyacTBoBaThb B NPOEKTUpoBaHNN TeXHN4YE€CKUX 00BLEKTOB, CUCTEM U TEXHOJTOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUWYECKUX, IKOJTOrM4eCKux n counanbHbIX orpaHquHMﬁ

NOTK-2.2: YMeeT: NpoekTpoBaTh OTAENbHbIE CTPYKTYPHbBIE KOMMOHEHTLI HOBOW TEXHOMOMMU, 0ObEeKTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBBbI NPOEKTUPOBaAHNA TEXHNYECKNX 0ObEKTOB, CUCTEM U TEXHONOMMYECKNX npoLeccoB;
OCHOBbI 3KOHOMUYECKUX, SKONOrMYECKMX U CoLMarbHbIX 0COBEHHOCTEN MeTannyprm4eckoro npom3soacrtea

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON AeATENbHOCTU

OlNK-4: CnocobeH npoBOAUTL U3MepeHUs U HabnaeHus B cepe npoceccMoHanbLHON AEATENLHOCTH,
obpabaTbiBaTb U NPeACTaBNATbL IKCNepUMeHTanbHble AaHHble

NOTK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CpeAcTBa U3MEPEHUS, MaTemaTuyeckuin annapaTt ang 06paboTku n
aHanusa aKcnepuMmeHTanbHbIX AaHHbIX

NOTK-4.3: BnageeT: HaBblkaMy NPOBEAEHNSA N3MEPEHU 1 X 06paboTku

MOIK-4.1: 3HaeT: OCHOBbI METPOSIOrMK, METOAbI 00PabOoTKM SKCNEPUMEHTANbHbIX AaHHbIX

OINK-5: CnocobeH pelwiaTtb Hay4HO-UccnegoBaTeNbCKMe 3aga4um Npu ocyLwecTBIeHMU NpocecCnoHarnbHomn
OeATeNbHOCTU C NPUMMEHEeHUeM COBPeMeHHbIX UH(OPMaALIMOHHbIX TEXHONOIMIA U NPUKNaaHbIX annapaTHo-
nporpaMmMHbIX cpeacTB

MOIK-5.3: BrniageeT: HaBblkaMy aHanm3a pesysribTaToB BbIMOMHEHNSA HAYYHO-TEXHUYECKMX 3a4au B
npodeccnoHanbHON OeATENbHOCTH

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHOPMAaLIMOHHbBIX TEXHOMOMMIA U NPUKNagHbIX annapaTHO-NPorpaMMHbIX
cpeacTs

NOMMK-5.2: YmMeeT: NpuMeHATb MHPOPMAaLMOHHbBIE TEXHOMNOMMN 1 NporpamMmmHoe obecneveHne ons peLleHms HayyYHo-
nccregoBaTenbCKMX 3agay B 00nacTv nonyyYeHnst LBETHLIX METarOB

OlK-6: Cnoco6eH NnpMHUMaTb 060CHOBaHHbIE TEXHUYECKUE pelleHUs B Npod)ecCUOHaNbLHOWN AeATeNbHOCTH,
BblOUpaTb 3ppeKkTUBHbIE U Ge3onacHble TeEXHUYEeCKue cpeacTBa U TeXHONornm

NOTK-6.1: 3HaeT: OCHOBbI TEXHONOMMYECKNX NPOLIECCOB NOMYYEHMS LUBETHbLIX METanoB

MOIK-6.3: Bnageet: HaBblikaMu BbiGopa adheKTMBHBLIX U 6e30nacHbIX TEXHUYECKUE CpeacTB U TEXHONOMMN

NOTK-6.2: YmeeT: aHanu3anpoBaTb MHOPMaLU0 O TEXHONOIMMYECKOM NpoLecce No pesdynbTataM MOHUTOPUHIa U
nNpuvHUMaTb 060CHOBaHHbIE peLLeHns

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 AOKYMEHTaLMUI0, CBA3AHHYIO C
npoceccnoHarbHON AeATeNIbHOCTbIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHLIMU AOKYMEHTaMM1
MeTannypru4yeckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIEHUSI U UCMOJTb30BAHUSA HOPMATMBHbBIX JOKYMEHTOB METasTypruieckon oTpacnu




NOIK-7.2: YMeeT: aHanM3nmpoBaTh, TEXHUYECKYIO JOKYMEHTaLMIO TEXHOSOMM-4ECKOro npoLecca u npuHnmaThb
0B0CHOBaHHbIE peLleHnst

MOIK-7.3: BrniageeT: HaBblkaMy COCTaBEHUS N MPUMEHEHUSI TEXHNYECKOW JOKYMEHTaLMM NOJTyYEHUsT LBETHbBIX
mMeTannos

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

NYK-1.1: HaxoguT n aHanuanpyeT UMEIOLLYOCS MHopMaLMio AN peLleHns nocTaBneHHbIX 3agay

NYK-1.3: AHanusupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOUHCTB 1 HeQOCTaTKoB

NYK-1.2: Npepnaraet nyTu pelleHns 3agayn Ha OCHOBE CMCTEMHOrO nNoaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aga4y B pamMKax NOoCTaBMeHHOW Lenuv U BbIoOUpaTb ONTUMarnbHbIe
cnocobbl UX pelleHusi, UCXO0AA U3 AeNCTBYIOWMX NPaBOBbIX HOPM, UMEKLMUXCSH PeCYpPCOB U OrpaHUyYeHumn

NYK-2.1: OnpeaensieT cpoku, pecypcbl, UCMONMHUTENEN ANS peLleHns 3agaqm

NYK-2.3: NpoBoanT TEXHNKO — 3KOHOMUYECKOE 0O0CHOBaHWE, 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 cpopmax Ha
rocygapcTBeHHOM si3bike Poccumnckon ®epepaumm n MHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: BbI6VIpaeT KOMMYHUKaTUBHbIE TEXHOJ10ITUN 00LLIeHMs Ha rocyaapCctB€HHOM N MHOCTPaHHOM A3bIKax

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

NYK-4.2: OcyuiecTBnseT AenoByo Nepenunucky Ha rocyfapCTBEHHOM U MHOCTPaAHHOM A3blKax

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

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

NYK-9.3: CoBepLUueHCTBYET AedEKTONOMMYECKNE 3HAHUS

NYK-9.2: BbibrpaeT meToabl 1 NpremMbl OLEHKU NpodecCMoHansHom cpeapl

B pe3yabTaTe 0cBOeHUs TUCHMILINHBI (MOY/Is) 00y4aOLIUiCs 10/KeH

3.1 (3uarn:

3.1.1| 1. 3akOHBI TEPMOJUHAMUKY U TEIIOEMKOCTH, IIapaMETPbl COCTOSIHUS CUCTEMBI, YPaBHEHHUSI PEaKLUH, CKOPOCTh
XMMHUECKOH peakIy, MEeTObI OIIPEAEICHHs COCTOSHHUS BEIIECTBA.

3.1.2 | 2. OcHOBHBIE METOIBI pacdeTa IIPU PeIICHUH HHKCHEPHBIX 3a/1a4.

3.2 | YmerTh:

3.2.1(1. HpOBOZ[I/ITL pacdeThl TCPMOANHAMHUKH U TCINIOECMKOCTH XAMHYECKON pCaKkiuu, rmapaMeTpoB COCTOAHUA CUCTCMBI,
CKOpPOCTH XUMHYCCKON PCaKnu B pa3INYHBIX yCIOBUAX, PEKUMbBI XUMHUYCCKUX peaKHI/Iﬁ.

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

3.3 | Baagersn:

3.3.1 | 1. HaBbIkamMu pacueTa XapakTepPUCTHKH U HAIIPABIECHH XUMHYECKUX IPOIECCOB, PABHOBECHBIH COCTaB
TEPMOAMHAMHYECKUX CHUCTEM, BIUAHUE IIAPAMETPOB CUCTEMBI HA CKOPOCTh XMMUYECKOI'0 B3aUMOJICICTBHS, IPOBOIUTH
9KCHEPUMEHTANbHBIE UCCIIEA0BAHNS TEPMOJUHAMUYECKUX U KUHETUYECKUX XapaKTEPUCTUK IIPOLIECCOB.

3.3.2 | 2. HaBblkaMu pacuéTra 1 HHTEPIPETAUN X PE3yJIbTaTOB.
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