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Buzuposanue PII/] njist ucnoJjiHeHUs B 0YepPeIHOM Y4eOHOM oy

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XuMHYeCKOi TEXHOJIOT UM

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Buzuposanue PII/] njist ucnojiHeHUs B 0YepPeIHOM YU4eOHOM oy

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucnoiaaeHus B 2028-2029 yue6HOM Toay Ha 3aceIaHuu Kabeapol
XuMHUYECKOH TEXHOJIOT UM

[Iporokom ot 2028 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 1151 ucnojiHeHUs B 0YEPETHOM Y4eOHOM IOy
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonaeHus B 2029-2030 yyeGHOM roay Ha 3aceIaHuu Kaheapbl
XuMH4YeCKOH TEXHOJIOT UM

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

Buzuposanue PII/] nj1s1 ucnojiHeHUsI B 0YEPEITHOM Y4eOHOM oy

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2030-2031 yyeOHOM rofy Ha 3aceaHuH Kadheapbl

XuMHUYECKOH TEXHOJIOT UM

[Iporokom ot 2030r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llenpro oCcBOCHUS TUCIUINIMHBL « TEXHOJIOTHS MOTyYeHUS CIENIPOAYKTOB B HedTenepepaboTKe U HEPTEXUMHUI)
sIBIsIeTCs (QOPMUPOBaHKE Y OYIYLIUX CHEHATICTOB TBEPABIX TEOPETUUECKUX 3HAHUHN U MPAKTUUECKUX HABBIKOB B 4aCTH
OpraHHu3alMy POM3BOJCTBA OMTYMOB, KOKCa, II€KOB, napaduoB, Macell, CMa30K, IPUCAJOK K MaciaaM, H00aBOK K
aBTOMOOMJIEHBIM OCH3WHAM, ITOJMMepaM U pa3pabOTKH TEXHOJIOTHH MO MOTyYEHUIO MPOIYKIIUH C BEICOKUMH
HOTPeOUTETHCKUMH CBOHCTBAMU.

1.2 | OcHOBHBIC 3a7a4H OCBOCHUS yI€OHON TUCIIUIIINHEL

1.3 | 1. momy4ueHne CHCTEMBI 3HAHHH O CBOIMCTBAaX CIICIITPOAYKINH KaK OHOH U3 (GyHKIHI BEIOOpa BRICOKO3()(EKTHBHBIX
TEXHOJIOTMYECKUX CXEM, PACHINPEHHs aCCOPTUMEHTA IPOAYKIIHH U OCYIECTBICHHS 3(p(HEeKTHBHOrO UMIIOPTO3aMEIICHUS
U CHI)KEHHUS 3aBUCUMOCTH BHYTPEHHETO PHIHKA OT BIIMSHHUS 3apyOe)KHBIX KOMITAaHHUI;

1.4 | 2. monroTroBKa 1 NpeAcTaBICHUE PE3YILTATOB HAYIHO-UCCIEI0BATENbCKAX U PACUETHO-KOHCTPYKTOPCKUX padoT B
BBIIYCKHON KBJIM(UKALMOHHOH paboTe MarucTpa;

1.5 3. cucremaru3anus u 3aKpPCIUICHUEC NIPAKTUYCCKUX HABbIKOB U yMeHI/Iﬁ o pa3pa60T1<e TEXHOJIOTUI MIPOMU3BOACTBA
CIICHIIPOAYKIIHHU C IMMOJYICHHUEM COBPEMCHHBIX MaTCPHUAJIOB HOBOI'O ITOKOJICHUA.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (pazmen) OIT: | b1.B.JIB.03

2.1 | TpeGoBaHus K NpeABAPUTEIbHOI MOAT0TOBKE 00y4aloLIerocs:

2.1.1 | ABTOMaTH3UpOBaHHbIE CUCTEMBI YIIpaBIeHUs B HepTenepepaboTke U HepTeXUMHUU

2.1.2 | MonenupoBaHHe U ONTUMH3AIIS TEXHOIOTMIECKHUX MPOIEcCOB HeTenepepaboTKu U He(hTeXUMUH

2.1.3 | CtpoeHme BemecTBa U CBOHCTBA CIICIITPOAYKTOB HedremepepaboTkn 1 Heh TeXUMHUHU

2.1.4 | XuMMoTOIMIOTHs IPOIYKTOB HedrenepepadoTkn 1 HeTeXUMHUU

2.1.5 | HopmaTtuBHO-TeXHHYECKas JOKYMEHTAIIHS TIPOM3BOICTBA epepadoTKH HehTH

2.1.6 | ObopynoBaHuE MPOU3BOACTB MEPEepabOTKU HE(TH, ra3a U TBEPIOro TOILINBA

2.1.7 | IlpombiniuieHHass 6€30MaCHOCTh

2.2 | JucumminHbl (MOAYJIM) M IPAKTHKH, A1 KOTOPBIX OCBOEHHE IAHHOMH TUCHUILINHBI (MO1YJ51) HE00X0AUMO KaK
npeauecTByomniee:

2.2.1 | BemmonHeHne, MOATOTOBKA K IIPOLIEAYPE 3alIUTHI M 3aIINTA BEITYCKHON KBATH(HUKAIIMOHHON PabOoTHI

3. KOMIIETEHIINH OB YYAIOIIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI T CLIMTLINHBI
(MOYJIS)

IIK-1: Ilnanupyer, opranu3yeTr 1 KOHTPOJIUPYET HAYUHO- UCCJIeI0BaTe/IbCKUE PadoThI B 00J1acTH HedTenepepadoTKu 1
He(pTeXUMUH

ITIK-1.3. KouTpoupyeT npoBeiecHHe HAyYHO-HCCIe10BATEIBCKUX Pa00T H HA HX OCHOBE BHOCHUT IIPE/1JI0KEHHS 110
COBEPLICHCTBOBAHMIO TEXHOJOIMYECKHX IIPOLIECCOB, 110 OPraHU3alii PEMOHTA, PEKOHCTPYKIMH U MOAEPHU3ALUH
000py10BaHNs, 10 TOBBINICHHIO KAYeCTBA BBITYCKAEMOl NPOAyKIMH HedTenepepaboTKH M He)TeXUMHH

3HaTh

MeTombl KOHTPOINS MPOBEACHHUS HAYYHO-FICCIIEA0BATENILCKAX pAabOT M HAa X OCHOBE BHECEHUS HPEUIOKCHUS I10
COBEPIICHCTBOBAHMIO TEXHOJIOTMUYECKUX IIPOLECCOB, TI0 OPTaHU3AIIMH PEMOHTA, PEKOHCTPYKIMH H MOJICPHHU3AIMH 000pPYIOBaHHMSA, IO
MIOBBIIICHHUIO Ka4eCTBA BBIITYCKaeMON MPOAYKLUHU HedTenepepaboTku U HePTEXUMHH.

Ymern

KonTpommpoBaTh IpoBeAeHHE HAYIHO-MCCIIEA0BATENBCKUX PAabOT M HAa X OCHOBE BHOCHUTH IPEIUIONKEHUS IO COBEPIICHCTBOBAHHUIO
TEXHOJIOTHYECKUX MPOIIECCOB, IO OPraHU3alUU PEMOHTA, PEKOHCTPYKIIMU U MOJAECPHU3AIMU 00OPYJOBAHUS, MO IOBBIIICHUIO
KauecTBa BBIITYCKaeMOI NPOLYKLUHK HedTenepepaboTki U HeYTEXUMHUH.

Baanern

YMeHHEeM KOHTPOJIHPOBATh IPOBEICHHE HAYYHO-HCCIIEOBATENBCKIX PadOT M HA UX OCHOBE BHOCHUTH NMPEIJIOKEHHS TI0
COBEPILCHCTBOBAHUIO TEXHOJIOTHUECKUX IIPOLECCOB, IO OPraHU3aIluy PEMOHTA, PEKOHCTPYKIUH M MOJAEPHHU3ALUKN 000pYIOBaHHUS, IO
HOBBIIICHHUIO KA4eCTBA BBIIYCKAEMOW MPOAYKIMU HedTenepepaboTku 1 HehTEXUMUH.

IIK-2: O0ecneynBaeT U OpraHu3syer padoTy NpoU3BOACTBEHHBIX 00beKTOB HedTenepepadoTky M HepTexuMun

IIK-2.1. O6ecieunBaeT BBINOJHEHHE NMPOU3BOACTBEHHBIX IIJIAHOB U Sa)laﬂﬂﬁ, pHTMH'lHl;Iﬁ BBIIIYCK NPOAYKIIMHA BBICOKOI'0
Ka4yeCcTBa, OCYHIECCTBJIACT KOHTPOJIb Cc00JTIOeHN ST TEXHOJIOTHIECKHX nmapamMeTpoB COrJIAaCHO TEXHOJOIrMYECCKOMY pPEerjiaMeHTy

3HaTh

Metonbl o0ecTieYBaHuUs BBHITIOJHEHUSI POM3BOJCTBEHHBIX IJIAHOB W 33JaHUH, PUTMUYHBINA BBITYCK MPOJYKIIMUA BBICOKOTO KayecTBa,
OCYIIECTBIICHUSI KOHTPOJSI COOMIOACHUSI TEXHOJIOTHUECKUX MapaMEeTPOB COTJIACHO TEXHOIOTHYECKOMY PETIaMEeHTY.

Ymerhb

OO6ecrneunBaTh BIMOJHEHNE TPOU3BOJICTBCHHBIX TUIAHOB W 3aJlaHH, PUTMUYHBIN BBITYCK MPOMYKIIUK BBICOKOTO KavecTBa,
OCYIIECTBIIATH KOHTPOIIb COOJIIOJICHUSI TEXHOIOTUIECKUX MapaMeTPOB COTTIACHO TEXHOIOTHUECKOMY PETJaMEHTY.

Baagers

HaBbikaMu 0OeCTieYMBAHUS BBIMOJHEHUS MPOU3BOICTBEHHBIX TUIAHOB U 3alaHWH, PUTMHYHBIN BBIMYCK MPOTYKIHUH BBICOKOTO
Ka4ecTBa, OCYIIECTBICHUSI KOHTPOJS COOJIOJCHUST TEXHOJIOTHUECKUX MapaMeTPOB COTJIACHO TEXHOJIOTHYECKOMY PETIaMEHTY.




MIK-2.3. OcyuiecTBJisieT KOHTPOJIb COOTIOAEHUS TEXHOJIOTHYEeCKHX MAPaMeTPOB COIVIACHO TEXHOJIOTHYeCKOMY perjiaMeHTy,
KOHTPOJIMPYET COOJTI0IeHre MPaBUJI 6€30MaCHOCTH H MPoBeAeHne PadoT MOBBINIEHHOH OMACHOCTH HA TEXHOJIOTHYECKOM
o0beKTe

3Harth

MeTons! OCYIIECTBICHUS! KOHTPOJS COONIONEHNUSI TEXHOJIIOTMIECKIX ITapaMETPOB COTTIACHO TEXHOJOTHUECKOMY DPErJIaMeHTYy,
KOHTpOJISL COOJIIOZICHNsT TIpaBuJl 0€30IMaCHOCTH U MPOBEJeHHE PabOT MOBBIILIEHHOW OMAaCHOCTH Ha TEXHOJIOIMYECKOM OOBEKTE.
Ymern

OcCymIecTBIATh KOHTPOJIb COOMIOICHNS TEXHOIOIMYECKIX MapaMeTPOB COTIACHO TEXHOJIIOTMYECKOMY pPEerjlaMeHTy, KOHTPOJIHPOBAThH
cobOmroieHre MpaBml 0€30IIaCHOCTH M IPOBEICHKUE pabOT MOBBIIIEHHOH OMAaCHOCTH HAa TEXHOJIOTMYECKOM OOBEKTe.

Buagers

YMeHHeM OCYIIECTBICHHUSI KOHTPOJS COOJIFOACHHS TEXHOJIOTMYECKHX ITapaMeTPOB COTTACHO TEXHOJIOTHYECKOMY pETIaMeHTY,
KOHTPOJISL COOJIOJICHUS TIPAaBUIJI 0€30MacHOCTH U MPOBEACHUE PadOoT IOBBIIICHHOH OMAaCHOCTH Ha TEXHOJIIOTMYECKOM OOBEKTE.

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOAYJIA) 00yJYaI0NINiics 10JKeH

3.1 |3uaThb:

3.1.1 | - mpoU3BOACTBEHHO — TEXHOJIOTHUYECKYIO IESTENbHOCTh COOTBETCTBYIOMUX MPOGUIIO IPEATPULTHIA,

3.1.2 | - ocHOBHBIEC IPHHITUITEI OP-TAaHU3AIIH ¥ METOBI OIEHKH (P (HEeKTHBHOCTH XUMHIECKOTO IPOM3BOACTBA IIPH pa3paboTKe
TEXHOJIOTMYECKUX IIPOLIECCOB;

3.1.3]- COBPEMCHHBIC CUCTEMBI YIIPABJICHUSA KaYCCTBOM B YCJIOBUAX MMPOU3BOACTBA, CUCTEMBI o0ecreueHus YKOIOrHIeCKOM
0e30IacHOCTH IpOMU3BOACTBA.

3.1.4| - ocHOBHBIE METOABI 0OPaOOTKU Pe3yNbTaTOB, CUCTEMATU3AIIUH HAYIHO-TEXHHYECKOH HH(POPMAIIH 1O TEME
HCCIIeIOBaHUsI TEXHOJIOTUH He(TenepepabOTKH, IpaBHiIa COCTABICHUSI HOPMAaTHBHBIX JJOKyMEHTOB.

3.2 | YMeTh:

3.2.1 |- paccCUUTHIBATH OCHOBHBIE XapAKTEPHUCTUKH XUMHUYECKOTO MPoIecca, BBIOUPATh PALHOHANBHYIO U SKOIOTHYECKU
0e30IacHyI0 CXeMy ITPOU3BOJICTBA JAHHOTO IPOAYKTA;

322]- Co31aBaTh TCOPETHUICCKHUE MOACTIN TCXHOJIOTHYCCKUX ITPOILECCOB, IMO3BOJIAIOIINUX MMPOTHO3UPOBATH TEXHOJIOI'MYECKUEC
napaMeTphl Iponecca amnmapaTrypbl U CBOMCTBA OITy4a€MbIX BCUICCTB.

3.2.3 | - opraHn30BaTh KOMaHAY AJISI Pa3padOTKH MPOCKTa HIIH IPOrPAMMBI, BEIIOIHUTE HEOOXOAUMBIE PACUETHl H OPOPMHUTH
HEOOXOMMBIC JOKYMEHTBI.

3.3 | Bnagersn:

3.3.1 | - uHpOpMarueii 00 00IIe3aBOACKUX ITIOTOKAX PEareHTOB, CHIPbs, TPOAYKINH, HAIIPABICHHUAX U CXEMax pacpeIeIeHus
9HEPropecypcoB

3.3.2 | - mOoCTaHOBKOH U peanm3aliieii 3a1a4 HayIHBIX HCCIICTOBaHUN M HOBAIMOHHBIX 3 (PEKTHBHBIX TCHOJIOT Ut

3.3.3 | - HaBBIKaMU 3()(HEKTUBHOTO HCIONB"30BAHMS ITOTYYCHHON HH(OPMAIIH IS CO-BEPIICHCTBOBAHHS TEXHOJIOTHHA U UX

peanmzanyn
4. CTPYKTYPA U COAEP KAHUE JUCIMITJINHBI (MOAYJISA)
Kon HaumenoBanmue pasaesioB u tem /Buj 3auatusa/ | Cemectp / | HacoB | Komneren- | Jluteparypa ®opma
3aHATUA KVDC I KOHTPOJIA

Pazpneu 1. Ilpou3BoacTBO HEPTAHBIX KOKCOB

1.1 IIpousBoacTBO HEPTIHBIX KOKCOB /Tema/ 3 0 OTBeTHI Ha
BOIPOCHI K
9K3aMEHY.

OdopmiieHne
oT4eTa 1o
11ab0paTOpHOH
pabore




1.2 Hedsanoit koke. CocTaB, cTpoeHUE, BUABI 0,5 JI1.1J11.2 OTBeTHI HA
cTpykTyp. IlokazaTenu kauecTBa, HOMEHKIATYpa, JI1.3 BOIIPOCHI K
knaccudukanusa. O0IacTH NPUMEHEHUS HEPTIHBIX JI1.4J12.1 JK3aMEHY
KOKcoB. TeopeTnyeckue OCHOBBI Iporecca JI2.2J13.1
KOKcoBaHUs. Ha3HaueHue u pa3sHOBHIHOCTH JI3.2 JI3.3
MIPOLIECCOB KOKCOBAHMsI, X MECTO B JI3.4
texHonorndeckoi cxeme HII3. CpaBHuTenpHas 2102
XapaKTepUCTHKA MPOIECCOB KOKCOBAHHS,
peann30BaHHBIX B IPOMBIILIEHHOCTH.

CoBpeMEeHHOE COCTOSIHHE U OCHOBHBIC ITyTH
pa3BUTH [IPOLIECCOB KOKCOoBaHUs B PO u 3a
pyoeskoM. IIpon3BOACTBO MaIOCEPHUCTHIX KOKCOB:
TIOJTy4eHHUE 100aBICHUEM IIPUCA/IOK K CHIPBIO
KOKCOBaHHMSA; THApooOecceprBaHUEM HEPTIHBIX
OCTaTKOB; 100aBJIEHHEM B CHIPbE KOKCOBAHHS
KPEKHUHI-0CTaTKOB T'MPOOYUILEHHBIX
JOUCTIUIATHBIX (DPaKIiif; M3 CEPHICTOTO CHIPHS C
HCIIONIB30BaHMEM TIporiecca nupoinusa /JIex/

1.3 OmnpeneneHue Ka4eCTBEHHBIX XapaKTEPUCTHK 4 JI1.1J11.2 OtBeTsI HA
CBIPBS U1 IPOM3BOJCTBA HE(DTIHBIX KOKCOB C JI1.3 BOIIPOCHI K
TTOMOIIBIO SMITUPUIECKHUX (HOPMYI (CpeaHuit JI1.4J12.1 JK3aMEHY
MOJIEKYJIIPHBIN BEC, INIOTHOCTH B rpagycax API, J12.2713.1
cofiep>KaHUe CEepOCOAESPIKALINX MOJIEKYI B JI3.2JI3.3
OCTaTKaX, COAEPKaHUE apOMATHUECKHX, JI3.4
Ha(TEHOBBIX, AIKAHOBBIX YTIIEBOIOPO/IOB, 0102
MOTEHIMATbHBIA BBIX0A Kokca) /I1p/

1.4 Omnpenenenue kokcyemocTs o Konaparcony, 4 JI1.1J11.2 Odopmierne
aHaJM3 MOMy4eHHOro pe3ynbraTta. OnpeaeneHue JI1.3 oT4eTa Mo
CpellHel MOJIEKYJIIpHON MaccChl, COIeP KaHUS JI1.4J12.1 nabopaTopHOit
CEpBl, IJIOTHOCTH CBIPbS JUISl IPOU3BOJCTBA JI2.2J13.1 pabore
Kokca /J1a6/ JI3.2J13.3

JI3.4
3132

1.5 Pacuer BeIXOz1a CBETIIBIX HE(YTETIPOIYKTOB IO 4 JI1.3 J11.4
pe3ynbTaTam 1abopaTopHoii pabotsl /IIp/

1.6 N3yueHne KOHCIEKTa JIEKIUH U peKOMEHTyeMOit 8 JI1.1 JI1.2 OTBeTHI HA
muteparypsl. [ToaroroBka k sk3ameny /Cp/ JI1.3 BOIPOCHI K

JI1.4J12.1 JK3aMEHy
J12.2]13.1
JI3.2J13.3
JI3.4
01032
Pa3znen 2. Ilpou3BoacTBO He(PTAHBIX OUTYMOB,
napaguHOB, liePe3NHOB.
2.1 IIpoun3BoaCcTBO HEPTIHBIX OUTYMOB, Mapa(UHOB, 0 OTBeTHI Ha
nepe3nHoB. /Tema/ BOITPOCHI K
9K3aMEHy.
Odopmienue
oT4eTa 1o
nabopaTtopHOit
pabore

2.2 Cocras, knaccudukaiys, Ha3HaueHUEe U 001acTH 0,5 JI1.1 J11.2 OTBeTHI Ha
npuMeHeHnst HeTsHbIx OutymoB. IIpon3BoncTBo JI1.3 BOIIPOCHI K
OCTAaTOYHBIX OMTYMOB. CIIOCOOBI ITOTyIEeHUS JI1.4J12.1 9K3aMEHY
OUTYMOB BaKyyMHOI! ieperoHKoH. OCHOBHBIE J12.2]13.1
CIOCOOBI MOTyYSHHS OKMCIICHHBIX OUTYMOB JI3.2J13.3
(ycTaHOBKH ITEPHOANIECKOro ICHCTBUS, J13.4
YCTaHOBKH HEIPEPHIBHOI'O ACUCTBUS C 01022

MIEePUOJNYECKH PaboTaIOIIUMU KyOamMu-
OKHCJIUTENSIMU M YCTAHOBKH HEIIPEPHIBHOTO
JEUCTBHSA C IUPKYInuei npoaykra). Crroco0bt
IOJTy4eHUst, 00JIaCTh IPUMEHEHUSI U CBOHCTBa
napaduHOB, iepe3ruHoB /JIek/




23 Pacuer mpurogHocTH HePTH K IPOU3BOACTBY 2 JI1.1J11.2 OtBeTsI HA
OUTYMOB IO KaueCTBEHHBIM 00pa3Iam JI1.3 BOIPOCHI K
vepTn /Ip/ JI1.4J12.1 9K3aMEeHY

JI2.2713.1
JI3.2JI3.3
JI3.4
2122

2.4 OmnpeneneHne KauecTBa 00pa3IoB CTPOUTEIHFHOTO 4 JIT.1J11.2 Odopmnenne
u popoxHoro 6enzuHa Metogom KU u JI1.3 oTyera I10
neHetparmu /J1ad/ JI1.4J12.1 nabopaTopHOi

J12.2J13.1 pabote
JI3.2J13.3
JI3.4
21322
2.5 M3ydeHune KoHCIeKTa JICKIUHA U pEeKOMEHTyeMOn 8 JIT.1J11.2 OTtBeThI Ha
murepatypsl. [lonroroska k sx3ameny /Cp/ J1.3 BOIIPOCHI K
JI1.4J12.1 9K3aMEeHY
JI2.2J13.1
JI3.2J13.3
J13.4
2122
Paznen 3. Ilpucagku K MOTOPHBIM MacJjaM.

3.1 Ipucanku k MOTOpHEIM MaciaMm /Tema/ 0 OTtBeThI Ha
BOIMPOCHI K
9K3aMEHY.

Odopmienne
oryera 1o
nabopatopHoOit
pabote

3.2 Haznauenue u xiaccudukaiys mpucagok K 0,5 JIT.1J11.2 OTtBeThl Ha
MacyaM. ACCOPTUMEHT IPUCAIOK, IIOIy4aeMbIX Ha J1.3 BOIPOCHI K
000 «M13MII». CocTaB ycTaHOBKH O JI1.4J12.1 9K3aMEeHY
MPOU3BOACTBY AJKUJICAIUIIMIIATHBIX IPUCATIOK JI2.2J13.1
Pa3IUYHOrO YPOBHSA HIEIIOYHOCTH. JI3.2J13.3
IIpunnunuanpHas cxema Ipou3BOJACTBA J13.4
ATKWICATUIMIATHBIX TIPUCAJIOK, TPOU3BOAUMBIX 2192
Ha OO0 «H3MI'1». Pa3BuTtune u
COBEPIICHCTBOBAHUE MTPOM3BOICTBA
cynb(OHATHBIX MPUCAIOK K MacnaM. /Jlek/

33 Onpenenenne 3G HEKTUBHOCTH AETTPECOPHOM 4 JI1.1JI11.2 Odopmienue
TIPUCAJIKH IO HU3KOTEMIIEPaTypPHBIM JI1.3 oTyeTa 1o
XapaKTepUCTUKAM IIpU pa3IHYHbIX JI1.4J12.1 11ab0paTOpHOH
KOHLIEHTpaUsxX npucaiku /J1ad/ JI2.2J13.1 pabore

JI3.2JI3.3
JI3.4
2122
34 M3ydeHune KoHCIIEKTa JIEKIUHA U pEeKOMEHTyeMOon 8 JIL.1J11.2 OTBeTHI Ha
nurtepatypsl. [lonroroBka k sx3ameny /Cp/ JI1.3 BOIPOCHI K
JI1.4J12.1 3K3aMEHY
JI2.2713.1
JI3.2JI3.3
JI3.4
21322
Paznen 4. [IpousBoacTeo cmazok. Hasnauenue,
cocrtas, cBoiictBa. Knaccupukanus

4.1 IIpousBoacTBo cma3ok. Ha3nauenue, cocras, 0 OTBeTH Ha

coiictBa. Kimaccudukanus /Tema/ BOIMPOCHI K
JK3aMeHY

4.2 OyHKIIMOHAIBHOE Ha3HaueHue cMa3ok. Cocras 0,5 JI1.1 JI1.2 OTBeTHI HA
CMa3o0K, CTPYKTYpa, KiIaccu(pHKaLus, CBOMCTBA. JI1.3 BOIMPOCHI K
IIpousBoacTBo cmazok. [Ipumenenue npucagok JI1.4J12.1 9K3aMEHY
pa3uyHOro (QyHKIIMOHAIBHOTO Ha3HaYeHNUs /JIek/ JI2.2713.1

JI3.2J13.3
JI3.4

21022




43 Knaccudukanus cMa30k 1o CTPyKType, 2 JI1.1J11.2 OtBeTsI HA
HaszHauenuto /IIp/ JI1.3 BOIMPOCHI K
JI1.4J12.1 3K3aMEHY
J12.2713.1
JI3.2JI3.3
JI3.4
3132
4.4 M3ydeHune KoHCIIEKTa JIEKIUHA U PEeKOMEH LyeMOn 11 JIT.1J11.2 OTtBeThI Ha
mutepatypsl. [loaroroska k sx3zameny /Cp/ JI1.3 BOIMPOCHI K
JI1.4J12.1 9K3aMEHY
J12.2J13.1
JI3.2J13.3
JI3.4
3132
Pa3zpnea S. Ilponssoacreo Bogopona. Odnactn
NpUMeHEeHHs

5.1 IIpousBoacTBo Bomopoaa. O6nacTb 0 OTBeTHI Ha
npuMeHenus /Tema/ BOITPOCHI K

9K3aMeHY

5.2 Hcnons3oBaHne BOAOpOIa B CHCTEME 0,5 JIT.1J11.2 OTtBeThI Ha
HedTenepepaboTku VCTOYHUKY TOTydEeHUS J1.3 BOIPOCHI K
Bonoposa. Haznauenue Bonoposa B cBete JI1.4J12.1 9K3aMEHY
MIEPCIIEKTHBHOTO YTyOJICHHUS MPOIIECCOB JI2.2J13.1
nepepabOTKH TSHKENBIX HEPTIHBIX 0CTaTKOB /JIex/ JI3.2J13.3

J13.4
2122

53 CXxeMBbI IONTy4eHHs BOIOPO/Ia (3JIEKTPOIIU30M, 2 JIT.1J11.2 OTtBeThI Ha
C)KUI'aHUEM METaHa, KaTaIUTHYECKOM JI1.3 BOIPOCHI K
KOHJIEHCaIMel BOJsIHOro napa). OCHOBHBIE JI11.4J12.1 JK3aMEeHYy
HaITpaBJICHUS B IPOMBIIUICHHOCTH TIPH JI2.2J13.1
ncronbp30BaHuK Bogopona /Ilp/ JI3.2J13.3

J3.4
21022
54 N3yueHne KOHCTIEKTa JIEKIUH U peKOMEH TyeMOit 11 JI.1J11.2 OTBeThl Ha
nuteparypbl. [ToaroroBka k sk3ameny /Cp/ JI1.3 BOIPOCHI K
JI1.4J12.1 JK3aMEHy
JI2.2J13.1
JI3.2JI3.3
JI3.4
01032
Pazpneu 6.

6.1 IIpon3BOACTBO MPOIYKTOB OPraHUYECKOrO 0 OTBeTHI Ha
CHHTe3a Ha 0a3e CBIPhs BOITPOCHI K
Hedrenepepaborku /Tema/ JK3aMEHY

6.2 TepMmuueckue U TEPMOKATaIUTUIECKUE IPOLIECCHI 1,5 JI1.1J11.2 OtBeTsI HA
W UX MPOJYKTHI. JI1.3 BOIPOCHI K
Hcnonb3oBanue NpeienbHbIX U HENPEAEIbHbIX JI1.4J12.1 JK3aMEHY
ra30BbIX (ppaKmuii J12.2J13.1
B HedTexummueckoM Mpou3BOACTBE. JI3.2JI3.3
IIpousBoacTBO CIMPTOB U JI3.4
KupHbIX KucioT 1 3GHpoB 2102

/Jex/

6.3 CxeMbl OTy4eHHsI MAIEMHOBOTO aHTUAPUAA U 2 JI1.1 JI1.2 OTBeTHI HA
BapHAaHTHI €r0 UCIIOIb30BAHUS VISl IOTyYCHUS JI1.3 BOIPOCHI K
BBICOKOMOJIEKYIApHBIX cMod /TTp/ JI1.4J12.1 JK3aMEHY

JI2.2J13.1
JI3.2JI3.3
JI3.4

01022




6.4 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 11 JI1.1J11.2 OtBeTsI HA
nurteparypsl. [lonroroBka k sx3ameny /Cp/ JI1.3 BOITIPOCHI K
JI1.4J12.1 3K3aMEHY
JI2.2713.1
JI3.2J13.3
JI3.4
3132
Pazpnea 7. Ilpon3BoacTBO pacTBOpHUTEIICH.
O0aacTh NpUMeHeHHSs
7.1 IIpousBozacTBo pactBopureneit. O6nacTy 0 OTBeThl Ha
npuMeHeHns /Tema/ BOITPOCHI K
9K3aMEeHY
7.2 IIpousBoacTBO pacTBOpUTENEH 0,5 JIT.1J11.2 OTtBeThI Ha
Katanutuaeckoropupopmunra. Knaccudukarus, JI1.3 BOIMPOCHI K
CBOWCTBa, Ha3HaueHHe. [Iponu3BoaCcTBO heHoma, JI1.4J12.1 9K3aMEHY
bypdypora, MeTHITUPOTHIOHA J12.2713.1
/JTex/ JI3.2JI3.3
J13.4
3132
7.3 AHanm3 paboTsl ycraHoBkU 35/6. [lepeueHb 2 JI.1J11.2 OTBeTHI Ha
pacTBopuUTeIell, NONy4aeMbIX IIPU BbIACICHUU J1.3 BOIPOCHI K
MHAMBUIYaJBHBIX apOMaTHUECKHX JI1.4J12.1 9K3aMEHY
yrieBogopoos /T1p/ J12.2J13.1
JI3.2J13.3
J13.4
3132
7.4 M3ydeHune KOHCIEKTa JICKIIUHA U PEeKOMEHIyeMOn 11 JIT.1J11.2 OTtBeThI Ha
mureparypsl. [loaroroska k sx3ameny /Cp/ JI1.3 BOIPOCHI K
JI1.4J12.1 JK3aMEeHYy
J12.2J13.1
JI3.2J13.3
J3.4
2132
Pazpnen 8. IIpou3BoacTBO M0JIMMEpPOB
8.1 IIpousBoacTBo monumepos /Tema/ 0 OTBeTHI Ha
BOIIPOCHI K
JK3aMEHY
8.2 ITpousBoacTBO NonuaTUIICHA. PexkuMbl mporiecca 1,5 JI1.1 JI1.2 OTBeTHI HA
¥ MapKH nosmdsTiieHa. [IponsBoacTso JI1.3 BOIPOCHI K
nonunponuieHa. [Ipon3BoacTBo kayaykos /JIex/ JI1.4J12.1 JK3aMEHY
J12.2J13.1
JI3.2J13.3
JI3.4
01032
8.3 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 11 JI1.1J11.2 OtBeTsI HA
nurteparypsl. [lonroroska k sx3ameny /Cp/ JI1.3 BOITIPOCHI K
JI1.4J12.1 3K3aMEHY
JI2.2713.1
JI3.2J13.3
JI3.4
3132
Paznen 9. [Ipome:kyTounas arrecranus
9.1 Ox3amen /Tema/ 0
9.2 IToxnroroBka k 3x3aMeHy /Jk3aMeH/ 26,65 JI.1 J11.2
J1.3
JI1.4J12.1
J12.2J13.1
JI3.2J13.3
J13.4

31032




9.3 IIpoBeneHne KOHCYIIbTALUU IIEPET 3 2 JIL.1J11.2
sk3ameHoM /Kuc/ JI1.3
JI1.4J12.1
J12.2713.1
J13.2 J13.3
J13.4
3132
94 IIpuem sx3amena /MKP/ 3 0,35 JIT.1J11.2 VYcTHBIM OTBET
JI1.3 o
JI1.4J12.1 YTBEPKICHHBIM
JI2.2J13.1 ouieram,
JI3.2JI3.3 copmymHpoBa
JI3.4 HHBIM C y4ETOM
21092 COIEPIKAHUS
y4aeOHol
JMCLUTUIMHBI

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

@DOoH]I OLICHOYHEIX CPEACTB NpuBeacH B [IpunokeHnn k pabodei mporpaMMe IUCIUIUIAHEL (CM. TOKYMEHT «OIleHOYHBIe

MaTepras 10 AUCIHUIUTHHE « TeXHOTIOTHs MOTydeHHs CIIEINPOIYKTOB B He(hTerepepaboTke U HeQTEXIMUI»).

6. YAEBHO-METOJAUYECKOE U UHOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pekomenayemas turepatypa

6.1.1. OcHoBHas TuTEpaTypa

No ABTOpBI, COCTaBUTEIH 3arnaBue UznarensctBo, | KommuectBo/
roj Ha3BaHUe
3BC
JI1.1 |Ilorexun B. M., OCHOBBI TEOPHH XUMHIECKHUX IIPOLIECCOB TEXHOIOTUH Cankt- 978-5-93808-
ITorexun B. B. OpPraHMYECKHUX BeLeCTB U HedrenepepadoTKH : y4eOHUK IS [etepOypr: 287-8,
BY30B XUMU3JAT, |http:/www.ip
2017, 943 c. rbookshop.ru/
67346.html
JI1.2 | denucos B. B., OCHOBBI IPUPOJOIIONB30BAHUS U SHEPrOpeCypcocOepeKeHus CaHkT- 978-5-8114-
Jenucosa U. A., y4ueOHOe mocodue [eTepOypr: 3962-1,
JposoBozosa T. U., Jlans, 2019, https://e.lanbo
Mockanenko A. I1. 408 c. ok.com/book/
113632
JI1.3 | JleroBamsres, A. O., XuMuUUecKasi TEXHOJIOTHs: HEPTh U CIIOCOOBI €€ epepadoTKH, PocToB-Ha- 978-5-9275-
Pemernukora, E. A. MTUPOIIH3 IPEBECUHBI, KOCBEHHBIE CIIOCOOBI U3MEPEHHUS Jony, 4477-6,
(hn3MUIecKuX BETMYMH B TEXHOIOTHH, aHAJIN3 Ta30BbIX CMeEceid, Taranpor: https://www.i
TEXHOJIOTHsI KepaAMUKH : yaeOHOe ocoOue UznatensctBo | prbookshop.r
HOxHoro u/135667.htm
¢denepampaoro |1
YHUBEPCHUTETA,
2023, 132 c.
JI1.4 | XKyxosckuii, B. A. CuHTE3, CTPYKTYpa U CBOWCTBA BHICOKOMOJIEKYISIPHBIX CaHkT- 978-5-7937-
coelMHEeHM : yaeOHOe TTocoOne [eTepOypr: 2077-9,
CaHkt- https://www.1
IetepOyprcku | prbookshop.r
i u/140173.htm
rocygapcTBeHH ||
bI
YHUBEPCUTET
TIPOMBIIIIICHHBI
X TEXHOJOTHH U
nu3aiiga, 2022,
103 c.
6.1.2. JlonotHuTeIbHAA JINTEPATypPa
No ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | KommuectBo/
rof Ha3BaHUE
3BC




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI2.1 |apudynauu A. B., CoopyXeHus: 1 000pyI0BaHHE AJIs1 XpaHEHHS, TPAHCTIOPTHPOBKU Kazans: 978-5-7882-

Baii6ekona JI. P., Y OTIycKa HeTEPOIyKTOB : yueOHOE TTocoOre Kazanckuit 0973-9,

CwmepmoBa C. T, HaIMOHANBHBIN | http:/www.ip

Hapudymmun A. B. uccnenosarenb | rbookshop.ru/

CKUH 63996.html
TEXHOJIOTHYECK
ui
YHUBEPCHUTET,
2011, 135 c.
JI12.2 | ®axnbeman b. XvMUSI HOBBIX MaTepHajIoB M HAHOTEXHOJIOTHH : yueb. mocodue Honronpynueii | 978-5-91559-
: Unrennexr, 029-7, 978-1-
2011, 464c. 4020-6119-6
(amrm.), 1
6.1.3. MeTronuueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTEIHN 3ariaBue UsnarenscTBo, | KonnuecTso/
rox Ha3BaHHE
OBC
JI3.1 |HOlysBapuxosa T.II., XuMugecknii anann3 He()TH U HePTEIPOIYKTOB : Pasanb: PULL ,

JIsznosa M.B. Metroandeckue yka3aHus PI'PTY, 2016, |https://elib.rsr
eu.ru/ebs/dow
nload/1063

JI3.2 | llyBapuxosa T.IL., OmnpeeneHne rpymnioBoro coctaBa Ppakiuii HEPTH : METO/I. Pszans, 2015, |, 1
JIer3moBa M.B. yKka3 k 71a0. paboram 48c.
JI3.3 | llyBapuxosa T.II., MeTpororusi, CTaHIAPTH3AIHUS U CEPTUPHUKALINST Pszans, 2015, |, 1
JIsznioBa M.B. HEPTENPOIYKTOB : METOJ. YKa3 K j1a0. paboram 32c.
JI3.4 |Ilysapuxosa T.IL, MortopHbIe CBOICTBa TOILUTUB : METOX yKa3. k J1ab. paboTam Pszans, 2016, |, 1
JIsznoBa M.B. 24c.
6.2. IlepevyeHb pecypcoB MH(pOPMaLIMOHHO-TeJIEKOMMYHUKAIMOHHOI1 ceTn ""MHTepHeTr"
D1 | DnexTpoHHO-OMOIMOTEUHAs cucTeMa «JIaHb
22 | DnekTpoHHOo-OMOMMOTeUHast cuctema «[PRbooksy
6.3 IlepeyeHb NPOrpaMMHOIO odecnedeHus1 U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.1 IlepeyeHsb TUMEH3NOHHOTO H CBOOOTHO PACIIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecIeYeHnsi, B TOM YHCIIe
0Te4eCTBEHHOT 0 MPOU3BOACTBA
HaumenoBanue Onucanue
OpenOffice CeobonHoe I10
Microsoft Office KommMmepueckast nuieH3ust
SMathStudio CoOoguoe I1O
6.3.2 Tlepeyens NHPOPMATHOHHBIX CIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJINHBI (MOAYJIS)
321 y4eOHO-aAMUHUCTPATUBHBIA KOpIyc. ydeOHas ayAuTOpUs AU MPOBEICHUS 3aHATHH JICKIIMOHHOTO M CEMHUHApPCKOrO
1 THTIA, TPYIIOBBIX W WHIUBH-IYaJbHBIX KOHCYJbTAIMH, TEKYIIETO KOH-TPOJISI W MPOMEXKYTOUHOH arTectarmuu 44 Mecra,
npoektop Optima EW775, sxpaH, MapkepHas J[OCKa, MECTO JUIS IIPEHNOAABATENs, OCHAIIEHHOE KOMIIBIOTEpPOM,
JKHIKOCTHBIN xpoma-Torpad Craiiep u UK ®ypoe-ciekrpomerp ®CM2202
328 y4eOHO-aAMUHUCTpPATHBHBIA Kopmyc. 11 paboumx wmect (koM-mbroTepHbIii Kiacc (Intel Core 15/4Gb)) ¢
2 BO3SMOXXKHOCTBIO TIOAKIIIOUCHHS K ceTh «VHTepHeT» M obOecredeHHeM JOCTy-TIa B JIIEKTPOHHYIO HWH-(OpPMalnOHHO-
obpasoBarensHyto cpexy PITPTY




409 y4eOHO-aIMHHHCTPATHBHBIA KOpIyc. YydeOHast 11a00-paTopusi, OCHAIIEHHas J1abo-paTOpHBIM 00OpYIOBaHHUEM,
TIOMEINIeHNe I XpaHeHHs yaeOHoro obopynoBanus 12 pabodnx MecT

Mecro s mpenonaBa-Tens, ocHameHHoe komnbroTepoMm(Intel Core 15/4Gb)

JlaGopaTopusi ocHaleHa:

-CpeICTBaMH TOKapO-TYIICHUS, aBapHHHON aBTOMAaTH4e-CKOW CHT-HAIHM3aIMel, MelInKa-MeHTaMH Ui OKa3aHWs IEepBOH
MOMOIIY, WH-CTPYKI[EeH 10 TeXHHKEe O€30IacCHOCTH U JKypHAJOM IIPOBEHCHHS HMHCTPYKTaXa palOoTaommX B
naboparopud,

-BBITSDKHBIMU  IIKaa-MI,CHAOXKEHHBIMH ~ OCBEILICHHEM U1 3JICKTPOINPOBOAKOH BO B3PBHIBOOC30MACHOM  HCIIOIHCHUH,
BOJIOTIPOBOJIOM M KaHAJTM3aINEH,

-HabopOM 1abOpaTOPHON MOCYABI Al HHAUBHIYaIbHON pabOoThI, peaKTHBaMH, HEOOXOIUMBIMU JUTS BBITIOMHEHHUS paboT
OcHOBHBIE ITPUOOPHI:

-t ompeneneHus yciopHod (BY-M-IIXII), kmHemaru-deckoil Bs3kocTH HedTH (Habop BuckozumerpoB BIDK-2,
tepmoctatupyromas 6arst LOIP LT-910),

-7 onpenienenus TeM-neparypsl Benbimku TB3-2-1TXTT, TBO2-TTXIT

8. METOANYECKHUE MATEPUAJIBI I1O JUCIUMITJIMHE (MO YJIIO)

Mertoanueckue yka3aHus MpHUBeIeHHI B [IprnoxeHnn Kk pabode mporpaMme AUCITHILUTHHEL

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, BopobbeBa EneHa BnagumuposHa, MpexkTop MNpocTas noanucb
3ABEAYIOLLNM OMLL

KA®E/PbI

NOANMUCAHO ®reoy BO "PrPTY", PFPTY, BopobbeBa EneHa BnagumuposHa, AvpekTop MpocTas noanucb
3ABEAYIOLLMM oOMLU

BbIMYCKAIOLLIEN

KA®E/IPbI




