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CoracoBaHoO:
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Paboyas mporpamMMa TUCIUILIHHBL
DeMeHThI XUHMHYECKOH TeXHOJIOTHH

paspaborana B cootBercTBuu ¢ PI'OC:

DezepaibHbIi rOCYAapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BBICIIETO 00pa30BaHMs - OaKalaBpHAT M0 HATIPABICHUIO IIOATOTOBKU
22.03.02 Metatyprus (npukaz Muno6pHayku Poccun ot 02.06.2020 1. Ne 702)

PaGouas nporpamMma omoOpeHa Ha 3aceqaHun Kadeapol
MeTantyprusi {BeTHBIX METAIOB

[Iporokon ot 29.05.2024r. Ne 9
Cpok getictBus nporpammbl: 2024-2028 yu.r.
3aB. kadenpoii 1.1.H., npodeccop H.JI. Banrokopa



Busuposanue PII/] a5 McrIOJITHEHMSI B 0YepeIHOM Y4eOHOM roay

I.T.H., npodeccop H.JI. BantokoBa 2025 T.

Pabouas mporpaMma mepecMoTpeHa, 00CyKaeHa 1 0100peHa JIIst
ucnosHeHus B 2025-2026 yueOGHOM oy Ha 3aceqaHuu Kadeapbl
MeTantyprusi {BETHBIX METAIIOB

[Iporokonm ot 20251, No
3aB. kadenpoit 1.17.H., npodeccop H.J[. Banrokosa

Buzuposanue PIIJ] 119 ucnojiHeHusi B o4epeHOM YU4eOHOM roay

I.T.H., npodeccop H.JI. Banrokosa . 2026 1.

PaGouast iporpaMma repecMoTpeHa, 00CyKIeHa | 0100peHa JIIst
ucronHeHus B 2026-2027 yuebHOM roay Ha 3aceqaHun Kadeapsl
MeTanutyprusi HBeTHBIX METALIIOB

IIpotokonm ot 2026r. Ne
3aB. kadenpoit 1.1.H., npodeccop H.J[. Banrokoa

Buzuposanue PII/] 115 ucnojiHeHUs1 B ouepeHOM Y4eOHOM rogy

I.T.H., ipodeccop H.JI. Banrokosa 2027 1.

PaGouas nporpamma nepecMoTpeHa, oOCyKIeHa U 0100peHa st
ucnoyiHeHus B 2027-2028 yyeOHOM TOy HA 3aceNaHu Kaheapsl
Metanyprusi UBETHbIX METALJIOB

[Ipotokonm ot 20271, Ne
3aB. kadenpoit 1.1.H., npodeccop H.JI. Banrokoa

Buzuposanue PII/] 1151 ucniojiHeHUsI B o4epeTHOM Y4eOHOM rogy

I.T.H., ipodeccop H.JI. Banrokosa o 2028 r.

Pabouas nmporpaMma nepecMoTpeHa, 006cyxaeHa u 0100peHa ass

ucnonHeHus B 2028-2029 yyeOHOM roy Ha 3acenaHuu Kaheapsl
MeTa/Typrusi IBETHBIX METAJJIOB

IIpoTokonm ot 2028 1. Ne
3aB. kadenpoii a.1.H., npodeccop H.Jl. Banrokopa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

- BHAKOMCTBO C OCHOBHBIMH XUMHWYCCKHMHU TCXHOJIOTUAMH HpeI[HpI/ISITI/Iﬁ HBeTHOﬁ METAJLTypruu,

1.2 | - u3yueHmne B3aMMOCBA3M XUMUYECKOHU MTPOMBIIIIJICHHOCTH U IBETHOW METAJLITyprHH;
1.3 | - o3HaKOMIIEHHE C MTEPCIIEKTUBAMH PA3BUTHS MEXOTPACIEBOTO XapaKTepa UCTIOIb30BaHUS ChIPbSI.
2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
uxn (pasaen) OOI: | b1.B.JIB.03

2.1

TpeGoBanus k npeaBapuTe/ILHOI MOATOTOBKe 00y4a0LIerocsi:

2.1.1

AHanuThdeckass XuMHus

2.1.2

Heoprannueckas xumust

2.13

AHanuTHYECKasT XUMHS

2.14

Heoprannueckas xumust

2.2

JMCHUMIUIMHBI U PAKTHKH, A5 KOTOPbIX 0CBOEHHE JAHHOU AUCHMILIMHBI (MOLYJI51) HEO0X0AMMO KaK
npeauiecTByomiee:

2.2.1

Xumusl cepel

222

Xumusl cepsl

3. KOMIIETEHIIMU OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCHUTIJTUHbI

(MOJIY.JIsT)

MK-3.1: [IpumeHsieT 3HAHUS 0 TEPMOTUHAMUYECKUX U KHHETHYECKUX (PAKTOPAX, BJAUSIOIIHX HA MPOTEKAHHE
MeTAIyPru4ecKkoro npoiecca

3Harb:
Ymern:
Baanern:
B pe3yabTare ocBOeHUs JUCHMIIIMHBI 00YYAIOLLMIACS N0JIKEH
3.1 |3narb:
3.2 | YmeTh:
3.3 | Ba1aners:
4. CTPYKTYPA U COAEP)KAHUE JTUCHHUIIJINHBI (MOAYJIS)
Kog HaunmenoBanue pa3aesioB 1 TeM /BU]L Cemectp | YacoB | Komneren- | Jlureparypa | Hure | Ipumeuyanue
3aHATHS 3aHATUs/ / Kype M PaKT.
Paznen 1. Cemectp 6
1.1 Beenenne. XuMHKO-TEXHOJIOTMYECKHIA 4 2 IK-3.1 JI1.1J12.1 0
mporecc. /Jlex/ 212233
1.2 Brenenune. XuMuko-TeXHOIOTHIECKAN 4 1 TIK-3.1 JIT.1J12.1 0
npouecc. /Tp/ 013233
1.3 Beenenue. XUMUKO-TEXHOJIOTHYECKHNA 4 14 TTK-3.1 JI.1J12.1 0
nporecc. /Cp/ 212233
1.4 Obue MPUHIOUIIBI Pa3pabOTKA XHMHKO- 4 2 [IK-3.1 JI1.1J12.1 0
TEXHOJIOTHYECKHX TporeccoB /JIex/ 213233
1.5 OO0mye TPUHIUITEI Pa3padOTKH XHMUKO- 4 1 TIK-3.1 JI1.1JI12.1 0
TEXHOJIOTHYECKHX Mpoteccos /IIp/ 313233
1.6 OO01mue TPUHIUIBI Pa3pabOTKH XMMUKO- 4 14 [K-3.1 JI1.1J12.1 0
TEXHOJIOTHYECKUX TporieccoB /Cp/ 212233
1.7 Xumuueckue peakropsl. Peakropsl ais 4 1 IK-3.1 JI1.1J12.1 0
TOMOTEHHBIX Iponeccos. /JIex/ 013233
1.8 Xumuueckue peakropsl. Peakropsl ais 4 1 IK-3.1 J1.2J12.1 0
TOMOTEHHBIX mporieccoB. /TIp/ 22 93
1.9 XuMHYecKre peakTopsl. Peakropsb! 1is 4 14 TIK-3.1 JI.2J12.1 0
TOMOTEHHBIX TporieccoB. /Cp/ 213233
1.10 Peaxrops! A1 reTepOre€HHBIX IPOLIECCOB. 4 1 IK-3.1 JI1.1J12.1 0
Karanutudeckue mnpoueccsl 1 D1 52 93
peaktopsbl. /JIex/
1.11 PeakTops! 1715 reTEpOTeHHBIX MPOIIECCOB. 4 1 TIK-3.1 JI1.2J12.2 0
Karanutudeckue mpoueccsl 1 2132033
peaktopsl. /IIp/




1.12 Peakropsl A1 reT€pOre€HHBIX IPOLIECCOB. 4 14 IK-3.1 J1.2J12.2 0
Karanutudeckue rpoueccsl 1 213253
peakropsl. /Cp/

1.13 XUMHUYECKOE IPOU3BOJICTBO KAK XUMHUKO- 4 1 IK-3.1 JI1.1J12.1 0
texHonormyeckas cucrema (XTC). /Jlex/ 212233

1.14 XUMHUECKOE TPOU3BOJICTBO KaK XUMHUKO- 4 1 TIK-3.1 JI1.2J12.2 0
TexHosornyeckas cucrema (XTC). /TIp/ 212233

1.15 XHUMHUYECKOE MPOU3BOJICTBO KaK XMMHKO- 4 14 TIK-3.1 JI1.2J12.2 0
texHonormyeckas cucrema (XTC). /Cp/ 213233

1.16 Peruxomer B XTC, ux 4 1 TIK-3.1 JIT.1J12.1 0
xapakrepuctuueckue GpyHkuuu. /Jlex/ 212233

1.17 Peruriiel B XTC, nx 4 1 TTK-3.1 JI1.2J12.2 0
xapakrepuctrueckue Gyakmuu. /TIp/ 212233

1.18 Peruxoer B XTC, ux 4 14 TIK-3.1 JI1.2J12.2 0
xapaxrepuctudeckue ¢pyaxuun. /Cp/ 013233

1.19 OcHoBHbIe IpUHIHAIIEL pa3padboTku XTC u 4 2 TIK-3.1 JI1.2J12.2 0
crocoObl uX peanuzauuu. [IpuHIUn 213253
HaWIy4IIero HCIOIb30BaHuUs ChIpbs. /I1p/

1.20 OcHOBHBIC IPUHIHITEL pa3padoTku XTC u 4 14 TIK-3.1 JI1.2712.2 0
CIoCco0BI MX peanu3anun. [puHIHI 2132053
HAWJIYYIIeTo UCIOIb30BaHus CoIpbs. /Cp/

1.21 ITpunin HanGoIbIICH HHTEHCUBHOCTH 4 1 TIK-3.1 JI1.2J12.2 0
nporecca. /TIp/ 212233

1.22 IpuHIUT HAaNOONBIIEH HHTEHCUBHOCTH 4 14 TIK-3.1 JI1.2712.2 0
mporecca. /Cp/ 212233

1.23 AHanu3 peanau3anuy OCHOBHBIX 4 1 TIK-3.1 JI1.2J12.2 0
TIPUHIIMIIOB Pa3pabOTKU U OpraHU3AINU 213253
XTC Ha npuMepax KOHKPETHBIX
npomsBoacTs. /TIp/

1.24 AHanu3 peanu3anuy OCHOBHBIX 4 14 TIK-3.1 JI1.2712.2 0
TIPUHIIMIIOB Pa3pabOTKU U OpraHU3AINA 213253
XTC Ha npuMepax KOHKPETHBIX
npou3BoAcTB. /Cp/

5. ®OHJ OIEHOYHbIX CPEJCTB

5.1. KoHTpoJIbHBIE BONPOCHI H 3aIaHUs

1. XuMuueckass TEXHOJIOTHs (OTpeaeneHre, MpeaMeT U3ydeHusl, 11eidb U3yde-HHus, METOJbl UCCIEA0BaHMs, KIacCU(UKaIINS).
2. XHUMHYECKoe MPOU3BOACTBO. XUMHUKO-TEXHOIOrMYeCKUi mponecc. Ilokasa-Tenn XUMHYECKOTO NMPOU3BOJCTBA U XMMHUKO-
TEXHOJIOTHYECKOTO TpoIecca.

3. IIpoueccsl U peakropsl.

4. [MpuHimne! oborameHus ceipbs. KoaduueHT KOMITIEKCHOCTH HCIIONB30-BaHUs CHIPBSI U ITYTH €r0 MOBBIILICHHS.

5. XapaKTeprCTHKa OCHOBHOTO TEXHOJOTHYECKOTo oOopymoBaHMs. Tpebo-BaHUS, MPEABIBISEMBIE K XHMUIECKIM
peakropam. Kiaccnduxanus XUMHYECKUX pe-aKTOpOB. Y CTOMYMBOCTE pabOTHI PEaKTOPOB.

6. HMcrionp30BaHME 3aKOHOB XMMHUUECKON KMHETUKHM TPH Pa3pabOTKe TEXHO-TOTHUECKUX MPOLIECCOB.

7. Kunernka rereporeHHsIx mnporeccoB. Cucrema «ra3 — TBepoe Teno». VH-TeHCH(UKalus reTeporeHHbIX MPOLECCOB.

8. Karamuruaeckie mpomecchl. TeXHOJTOTHUESCKIE XapaKTePHCTHKN TBEPABIX KaTaIM3aTOPOB, TpeOOBaHME, IPEAbIBICMbIC
K HUM.

9. Karanmutnueckue npoueccsl. TexHOIOrHUECKHe XapaKTePUCTUKU TBEPIBIX KaTAIH3aTOPOB, TPeOOBAHUE, NPEAbSBIICMbIC
K HUM.

10. AHanM3 NpUYHMH OpPraHU3aluu XUMHKO-TeXHoJorndeckor cucteMbl (XTC) mo 3aMKHYTOH cxeme: HeOIarompusTHOE

I0JIOKCHUE PAaBHOBECHS, OTPAaHUYCHUE BPE-MEHH KOHTAKTUPOBAHMs, PErYINPOBaHUE TEXHOIOTNYECKUX [1apAMETPOB, LUPKYIIALU
Kpocc-areHToB. IIpuurHBl HUPKYIALMHA KOHEYHBIX IIPOJYKIOB.

11. HemnpepeiBHBIE, ITepHOANYECKUe, HENPEPhIBHO-IIMKINIecKue nporecchl. I'mokine XTC.

12. AHanmu3 OpUYUH HEMOTHOTHI UCHOIb30BaHus ChIpbsa B X TC: TepMOIUHA-MUYECKUE, KHHETUIECKUE, TEXHOJIOTHIECKHUE.
[Tpuembl yBeMUYEeHHUS CTEIIEHU HCIIOIb30-BaHUS CHIPBHSI.

13. MeToap! HHTEHCH(HUKAIINN XUMHKO-TEXHOJIOTHIECKIX IIPOIECCOB.

14. IToHsTHE «BTOPHYHOE CHIPHE» XapaKTepH30BaTh THITBI METAJUTYPTHUECKIX OTXOMOB M BOSMOXKHOCTH HX MEpepaboTKH 10
XUMHYECKUM TEXHOJIOTHSM.

15. [Ipou3BOICTBO Ccepbl TEXHUYECKOW M3 TEXHOJIOTMYECKUX Ta30B aBTOreH-HBIX 1uaBok ([1B u BBII).

16. [Tomyyenne cepHOM KUCIOTHI KOHTAKTHBIM METOJOM M3 TEXHOJOTHYECKHX Ta3oB Ieun BaHrokosa.

17. Teoperuueckue OCHOBBI peKTH(UKAIMY. PexTudukanuoHHas KONOHHA. [[ByXKpaTHas peKTH()UKAIU.

5.2. TeMbl NUCbMEHHBIX PadoT

He npexycMoTpeHsl.




5.3. ®oHA OLICHOYHBIX CPEACTB

Kputepun onieHKr 3HaHHI CTYICHTOB MPU MPOBEACHUN TECTUPOBAHUS: TECTOBOE 33JaHNE MO AUCIUILTMHE COAEPIKUT 25 BOIIPOCOB.
OLeHKa «OTJIMYHOY» BBICTABIISIETCS IPU YCJIOBUM MPABUIIBHOTO OTBETa CTyAeHTa He MeHee yeM 80% TecTOBBIX 3aJaHUM;
OreHKa «XOPOIIO» BHICTABISICTCS MPHU YCIOBHH MPABUIIBHOTO OTBETa CTyAeHTa He MeHee ueM 6(0% TecTOBBIX 3a/laHul;

OLeHKa «yIOBIETBOPUTEIBHO» BBICTABISIETCS IIPU YCIOBUM IPAaBUIIBHOIO OTBETA CTyJeHTa He MeHee 45%.

5.4. IlepeyeHb BHI0B OLICHOYHBIX CPEACTB

OrneHou
Ouenou
Ouenou

Hble cpencTsa o kareropuu "3HATD": KOHTpONIBHBIE BOIIPOCHL, TECTHI.
Hble cpencTsa no kateropuu "YMETD": KOHTpOJIbHBIE BOMIPOCHI, TECTHL.
Hble cpencTBa 1o kareropud "BJIAJIETB": KOHTpOJIbHBIE BOPOCHI, TECTHI.

6. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHME JUCHUIIIMHBI (MOY JIS)

6.1. Pexomenayemast iureparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue, pa3MelieHe WznatensctBo, roa | Komnu-Bo
JI1.1 | HopunbCckuit MHAYCTp. |DneMeHThl XUMUYECKONH TEXHOIOTUH: METO/I. YKa3aHUs K Hopunbsck: HUN, 31
uH-T; cocT. H.B. MPAaKTHYECKUM padoTam 2010
MupoIiHu4eHKO
JI1.2 | Myxnenos W.II, OCHOBBI XUMHUYECKOH TEXHOJIOTUH: yI€OHUK JUIS XUM.-TEXHOI. M.: Beici. ik, 20
Topurreiin A.E., CIIeLl. BY30B 1991
Tymapkuna E.C. [ u
ap.]
6.1.2. Jlono/iHUTE/ILHAS JTUTEPaTypa
ABTOPEI, COCTaBUTEITH 3armaBue, pa3MeIIeHne WznarenscrBo, rox | Komma-Bo
JI2.1 |UrnarenxoB B.U., [Tpumeps! 1 3a1a4n 110 00IIEH XUMHYECKOW TEXHOJIOTHH: M.: AkanemkHura, 5
Beckos B.C. y4e6.1mocodne A By30B 2006
JI2.2 |3axapoBa A. A.[u IIpouecce u anmapaTsl XUMHUYECKOH TEXHOIOTHH: yuel. M.: Akanemus, 1
Ip.] mocodue /i By30B 2006
6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHO ceTH "UnHTepHeT"
D1 | Dnexrponnsiit katamor 3I'Y  http://biblio.norvuz.ru/MarcWeb2/Default.asp
22 | DnekrpoHHO-O0nMbIHOTeUHas cucrema IPRbooks https://iprbooks.ru/
93 | DnekrpoHHO-OMbMMOTEuHas cucteMa Jlanb  https://e.lanbook.com/
6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust
6.3.1.1 | MS Windows 7 (Homep muren3un 62693665 ot 19.11.2013)

6.3.1.2 | MS Office Standard 2013 (Homep munensmn 62693665 ot 19.11.2013)

6.3.1.3 | MS Office Standard 2007 (Homep smuniensun 62693665 ot 19.11.2013)

6.3.1.4 | MS Access 2013 (Homep nuuensun 63765822 ot 30.06.2014)

6.3.1.5| ABBYY FineReader 10 (Homep numensuu 94965 ot 25.08.2010)

6.3.1.6 | AutoCAD Education 2012 (Bepcus asst 00pazoBaTeIbHbIX YUPEKICHUN)

6.3.1.7 | Koncynsrant Ilnroc (Bepcus Ui 00pa30BaTENbHBIX YUPEKICHUIA)

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIMIIJINHBI (MOAY JIA)

7.1

Ayn. 232:

7.2 | 1 HoytOyk (Intel Pentium B950 2.10GHz, 316 O3Y, HDD 300 I'6),

7.3 | BuneompoekTop

7.4

7.5

Ayn. 125:

7.6 | 1 HoyrOyk (Intel Pentium B950 2.10GHz, 3I'6 O3V, HDD 300 I'6),

7.7 | Buneonpoekrop

7.8

7.9 | Ayn. 238:

7.10 | 1 xommerorep (Intel Pentium G630 2.70GHz, 2I'6 O3V, HDD 500 I'6),

7.11

Buneonpoexrop




8. METOANYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

I[JI}I YCIICITHOT'O OCBOCHUA y‘IC6HOFO MaTepualia CTyACHTY HCO6XOI[I/IMO SICHO ITIOHUMATh 3HAYMMOCTh U MCCTO JUCILIUIIJIMHBI B €TO
HpO(bCCCHOHaHBHOﬁ TIOATOTOBKE U aKTMBHO Y4aCTBOBATH BO BCEX BHAAX y‘{C6HOI‘O mpomecca. Ilo JUCHUIIIHHE y‘{€6HLIM IIJIaHOM
NpeayCMOTpCHA KOHTAKTHAA U CaAaMOCTOATCIIbHAA pa60Ta 06yqaromer009{.

KonrakrHas pa60Ta BKITIOYACT JICKITMOHHBIC, na6opaTopHHe 3aHATHA, KOJUICKTUBHBIC 1 THAWUBUAYAJIBHBIC KOHCYJIbTAllUU.

Meroidueckiue MaTeprabl, HeOOXOANMBIE ISl OCBOSHUSI AUCLUILIMHBIL, TPEICTaBIeHbI Ha yueOHoM noptane HI'MN
S:\ Kagenpa MIIM\ DneMeHTbI XHMUYIECKOH TEXHOIOTHH

Jnst peany3anuy caMOCTOATENBHOM paboThl CO3/IaHbI CIIEIYIOIINE YCIOBHS U IPEATIOCHUTKH:

1. ctynenTsl obectiedeHs HHGOPMAIMOHHEIMU pecypcaMul B Ondmrorexke HI'MU (yueOHrKaMu, yaeOHBIME IOCOOHAMHE, OAHKOM
WHIBHIYANbHBIX 3a/1aHUN);

2. cTyaeHThl o0ectieueHsl HH)OPMAIIHOHHBIME pecypcami B 1okanbHOU cetrt HI'UU (B aneKTpOHHOM BHJIE BHICTABIECHO
METOANYECKOe 00ecTeyeHHE JUCIUILIMHBI « DIIEMEHTHI XUMHYECKONH TEXHOJIOTHUI);

3. OpraHN30BaHBI €XKEHEAENbHBIC KOHCYIbTAIINH.

[TpomerxyTouHast aTTecTanyst o JUCUUILIMHE (3aueT). [ToaroToBKa K IpOMEXXYTOYHON aTTeCTally BKIIOYAET IPOpaboTKy
TEOPETUYECKOI0 MaTepualla, OTBEThI HA KOHTPOJIbHbBIE BOIPOCKHL. BONpockl, BO3HUKAIOLIME BO BPEMs IIOATOTOBKH, MOXHO BBISICHUTh
BO BpeMsI KOHCYJIbTAllUU.

Jlns momydeHust JOMycKa Ha 3a4eT CTyAEHT JOJIKEH BBIIOIHUTD, 0OPMUTH U CAATh BCE BUBI paboT, MPEeayCMOTPEHHBIE
TEeMaTHYECKUM IUIAaHOM Y4eOHOI NporpaMMBbl IUCHUILIHHBL.

Jlomyck Ha 3aueT BbICTaBJISI€TCS TOJIBKO B CIIydae IOJI0KUTEIbHON aTTECTalliH 10 BCEM KOHTPOJIBHBIM TOUKAaM U 11OCIIE
BBIIIOJTHEHHUSI CTYJICHTOM BCEX BHIOB CAMOCTOSITEIIFHON 1 ayAUTOPHOH pabOTHI. 3a4eT MpOBOAUTCA B MUCEMEHHOH (opMe, 3aueTHOE
TECTOBOE 3a/laHHUE COJEPIKUT 25 BOIIPOCOB.




