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Pabouas nporpamma coctasiena Ha ocHoBe ®I'OC BO - GakanaBpuat 1o HarnpaBJISHUIO
noarotoBku 29.03.03 TexHonorus noaurpaduyeckoro U ynakoBO4HOIO MPOU3BO/CTBA (MpHKa3
Muno6pnayku Poccun ot 22.09.2017 r. Ne 960)

PaGouas nporpamma paccMoTpeHa U 0100peHa Ha 3aceiaHuu Kadeapsl XUMHHA

07.02.2019, mpotokon Ne 6 O/
3aB. kadeapoit /}W{%_ H.JI. Measiaux

Paboyas nporpamma ono6pena metoaudeckoit komuccueit UEuC
17.02.2020 r. npotokos Ne 6

[Ipencenarens <7 NIO.Me3un

Pabouas nporpamMma coctaBiieHa: o
JoueHT kadeapel XuMuH, KaH1. XUM. HayK M Ap G tor E.B. Tapacrok
7

Penenzenr:
Hauaneuuk Texnosnoruyeckoro otaena OO0 "Asnbkop” W.H. Aaapyiko




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
y4eOHOM rofy Ha 3acejaHuu Kadeapsl XuMUN

IIpotokom ot 20 1. Ne
3aB. kadeapoii H.JI. Mensauk

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM rofy Ha 3acejaHuu Kadeapsl XuMUU

[Ipotokom o 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XuMUU

IIpotokom ot 20 1. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u ogodpena st peanmzanyu B 2024 - 2025
y4eOHOM rojy Ha 3aceanuu Kadeapsl XUMUU

[Iporokon or 20 1. Ne
3aB. kadenpoii H.JI. MensHuk




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Henpto  mucuumuuuel  «MojaenupoBaHUE  XUMHUYECKHX  MPOLECCOB»  SIBISICTCS
dopmupoBanue  ¢GyHIAMEHTAIbHBIX 3HAHUH B OOJACTM  OCHOB  IPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOU JIeATEeIbHOCTH, BKIIOYAIOIUX OCHOBHBIE MOHSTHS, 3aKOHBI 1 3aKOHOMEPHOCTH
MPOTEKaHUsl TEXHOJOTHYECKHX U IPOU3BOJICTBEHHBIX IPOLIECCOB, OOOCHOBaHME BHIOOpA H
pa3pabOTKy  HOBBIX  XHMHYECKHX  TEXHOJIOTMYECKHMX  TPOIECCOB,  (hopMmupoBaHUE
npodecCuoHaNbHOM MOTHUBALIMU /1711 BHEPEHUS MHHOBALMOHHBIX TEXHOJIOTUYECKUX MPOIECCOB
1 000pYyIOBaHHUSL.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucnummmaa MojenMpoBaHue XHMHUYECKUX TPOIIECCOB BXOIUT B 0053aTENbYyI0 4acTh
y4eOHOTro T1aHa 00pa3oBaTeIbHON MPOTPAMMEI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoaAuMbl  3HaHWS  (YMEHHWs,  BJIaJICHUSA),
c(hopMUPOBaHHBIC B pE3yJIbTaTe U3yUYCHHUS AUCITUTUIHH/ TPAKTHK:

Xumus

Opranuyeckas XuMus

AHanuTuyeckas XuMus 1 (PU3MKO-XUMHYECKUE METO bl aHATH3a

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

TexHonorus ynakoBO4HOTr0 Mporu3BOACTBA

[Ipouecchl u anmapatsl

TexHonmoruueckoe 000pyA0BaHNE YITAKOBOYHBIX MPOU3BOJICTB

TexHonorus npou3BOACTBA NPOIYKIIMU U3 CUIIMKATHBIX MaTEPUATIOB

[Ipon3BOACTBO METAIIIMYECKON Tapbl

Bo3o0OHoBIIsIEMOE CHIPhE B XUMUYECKOM TEXHOJIOTHHI

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbTare ocBOeHHS JUCHUIUIMHBL (Moxyis) «MoJenupoBaHHEe XUMHYECKUX
MIPOIIECCOBY 00 YUAIOIIMICS TOJDKEH 001a1aTh CIASAYIOMUMH KOMITETCHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-2 CrocobeH yd4acTBOBaTb B pEAIHM3AlMM COBPEMEHHBIX TEXHWYECKH COBEPIICHHBIX
TEXHOJIOTUH MO BBIMYCKY KOHKYPEHTOCIOCOOHOW MPOAYKIMH MOJUrpaduuecKkoro U
YITAKOBOYHOTO TIPOM3BO/ICTBA

OIlK-2.1 Hcnons3yeT 3HaHUA O COBPEMEHHBIX Marepuaigax, TEXHOJOTHUAX H
o0opynoBaHUU IS HU3TrOTOBIICHUS KOHKYPEHTOCTIOCOOHOI
noJurpabuIecKO U YIIAaKOBOYHOM MPOIYKIIUH

OIlK-2.2 BriOupaer marepuanbl, TEXHOJIOTHU U OOOPYAOBaHUE JJISi MPOM3BOJICTBA

noaurpaguueckod M ymakoBOYHON MPOAYKIUHU C y4eToM TpeOOBaHHUU K
KauecTBY NMPOIYKIUU U K €€ Oe30MacCHOCTH U C y4ETOM SKOHOMHYECKHX

OrpaHuYECHUN
OIIK-2.3 YyacTByeT B pealid3alMM TEXHUYECKHM COBEPILICHHBIX COBPEMEHHBIX
TEXHOJIOTUN U3TOTOBJICHUS KOHKYPEHTOCTIOCOOHO MPOAYKIIUU

HOJ’II/IFDad)I/IquKOFO M YIIAKOBOYHOI'O ITPOM3BOJACTBA

OIIK-7 CnoocobeH NpPUMEHSATh METOABl ONTUMHU3AIMU TEXHOJOTHYECKHX IPOIECCOB
MIPOM3BOJICTBA YMAKOBKH, MOJUTpapuueckod MPOAYKUHMH U MPOMBIIJICHHBIX —H3JAETHi,
MIPOM3BOIMMBIX C HCIIOJIb30BAHUEM NOTUTPAdUIECKIX TEXHOJIOTHI

OIIK-7.1 AHanu3upyeT TEXHOJIOTUYECKUMH MPOLECC NPOM3BOACTBA IEYAaTHOW U
YIIaKOBOYHOW MPOAYKIUH C TOUYKU 3pEHHS HEOOXOAUMOCTH ONTUMM3ALUU U
BHEJIPEHUSI MTHHOBALIMOHHBIX TEXHOJIOT MM

OIIK-7.2 Y4acTBYeT B MOJICTIMPOBAHUHN OTJECIbHBIX ONepaIuii U




TEXHOJIOTMYECKOr0 IIpolecca IIPOU3BOJACTBA IIEYaTHOM M YIAKOBOYHOU
IIPOJAYKIIMH B LIEJIOM

OIIK-7.3

[IpuMeHsieT onTHUMallbHbIE TEXHOJIOTMYECKHUE PELIEHUs W NPUEMBI I
MOBBIIICHUST 3(PPEKTUBHOCTH TPOU3BOACTBA W KadecTBa MEYATHOH U
YIaKOBOYHOU IPOYKLIUHU




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuull 144 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 135 akax. yacos:
—ayauTtopHas — 133 akaj. 4acos;

— BHEAYIUTOpPHAS — 2 aKa/I. 4aCoOB

— caMoCTosTebHAst paboTa — 9 aKkaj1. 4acos;

®dopma aTTecTallum - 3a4ET C OLEHKOMN

AynutopHast ) s
o | wonrakTHas pabora E = dopma TeKyIero
=
& B aKaJ. yacax 3] Bup KOHTPOJIsI
Paznen/ Tema 3 (B akan ) £ B y P Kon
2 & ©| caMOCTOSITENBHON | YCIIEeBaEMOCTH U
JACIATUTAHBL 5 [ ., | xoMnerenn
@) 2 £ paboTsl MPOMEXYTOYHOH
nmab. | mpakt. | 3 &
Tek. 'S aTTeCTalluu
3aH. 3aH. | &
1.
1.1 OcHOBHBIE TOHATHUS
XHUMHYECKOH TEXHOJIOTHU.
3HaueHue XUMHUECKOH
MPOMBINICHHOCTH. OIIK-2.1,
Hepapxuueckas - OIIK-2.2,
OpTaHM3alKs MPOLECCOB B CaMOCTOSITETTbEHOE OIIK-2.3,
2 . Koncrmexr.
MIPOU3BO/ICTBE. u3ydyeHue yueOHoi OIIK-7.1,
D dHexTHBHOCTD JIUTEPATYPHI. OIIK-7.2,
MIPON3BOJCTBEHHBIX OIIK-7.3
nporeccoB.  Baxueimue
HarpaBJIeHAS pas3BHUTHSA
TEXHOJIOTHH.
- opopmIIeHHE
oTyeTa 1o
nmabopaTtopHoOi
patop OTIK-2.1,
12 TexHonornveckas padote Ne 1; 3amura OINK-2.2
MOJrOTOBKA MPOU3BOJCTBA.| 4 - nabopaTtopHoOi "
OIIK-2.3,
CeripbeBas u 4 |10/161 5 CaMOCTOSITENIbHOE pabotsr Ne 1. OIK-7.1
JHEpreTHYecKas 6aza nzyuenue yueOHoli | lomamnHee 3aganue OIK 7' 2'
MPOMBINIICHHOCTH. JIUTEPATYPHI; No 1. .
P PATYPEL, OIK-7.3
- peleHue
JOMAIIHEeTO
3amanus Ne 1.
1.3 Knaccudukanums
TEXHOJIOTHYECKHX - oopmiIeHHE
MIPOLIECCOB. OCHOBHEBIE oT4eTa I10 OIIK-2.1,
3aKOHOMEPHOCTH nabopaTopHOI OIIK-2.2,
N 3amuTa
XUMHYECKON TEXHOJIOTHUH. pabote Ne 2; " OIIK-2.3,
4 14 2 nabopaTtopHoOi
3aKOHOMEPHOCTH - OIIK-7.1,
pabotsr Ne 2.
yIpaBJIeHHs CaMOCTOSITEIBHOE OIIK-7.2,
TeTepOreHHBIMU " n3yueHue yuyeOHou OIIK-7.3
KaTaJTUTHICCKUMHU JUTEPATYypPHI.

peaKkuusIMu.




- oopmIiieHHE

oT4era o
nabopaTopHO 3amura
pabote Ne 3; nabopatropHoOi ggﬁ_gé’
14 OCHOBBI - peleHue pabotsr Ne 3. OHK-Z. 3’
TEXHOJOTTYECKUX 4 14/1611 6 JIOMAaIIHET 0 JloManiHee 3aiaHue OHK-7l 1’
pacueTos. 3amanus Ne 2; Ne 2. OHK-7. 2’
- KonrtponbHas OHK-?I 3’
CaMOCTOSITENIBHOE pabora. '
H3yueHHe yueOHOu
JIATEPaTypPhIL.
- opopmIIeHHE
15 X UMIeCKIe OTYeTa 110 OIIK-2.1,
' nabopaTopHO OIlK-2.2,
pPEeaKTOpHI. paGote No 4; 3amuTa OIK-2.3
MogenupoBaHue XUMUKO- 4 112/141 o 1a00paTOpHOI OHK-7.1’
TEXHOJIOTHYECKUX CAMOCTOSTEILHO paboTsr Ne 4. OHK-?I 2’
fpOTECCOB H peakTopos. n3ydeHue yaeOHon OHK-7I.3’
JIUTEPaTyphIL.
- oopmiIeHUE
oTyera o
nabopatopHoi 3amura OMK-=2.1
16 XUMHKO- pabote Ne 5; nabopatopHon OTIK-2.2.
- peleHue paboTbr Ne 5.
TEXHOJOTMYECKHE CUCTEMBI OIIK-2.3,
4 |14/18U 8 JIOMAIIHETO JlomamiHee 3aganue
(XTC). MonenupoBanue sananms No 3: N3 OIIK-7.1,
XTC. ! - KOHTp_OJﬁ,HaH OIIK-7.2,
CaMOCTOSITEIIbHOE pabora. OIK-7.3
H3yuYeHHEe y4eOHOU
JITEPATypPHIL.
17 TexHOTOMS - HO,ZLFOTOBKa. OIIK-2.1,
B — MpE3CHTALNH; OIIK-2.2,
HEOPraHUYECKUX u 16 12 ] Tpencrasnenne OIK-2.3,
o FE HHYCCKIX CaMOCTOSITENIbHOE MpE3eHTALNN. OIIK-7.1,
HPOI/ISBO oIB H3yuYeHHEe y4eOHOU OIIK-7.2,
p ACTE. JIUTEePaTypHl. OIIK-7.3
Hroro no pazaeny 38 |76/6411| 19
Hroro 3a cemectp 38 [76/6411| 19 320
Hrtoro no qucuurinae 38 |76/6411| 19 3a4eT ¢ OICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO MOIX0/1a IPEAYCMAaTPUBAET HCIIOJIB30BAHHUE B YUEOHOM
IpolLecce AaKTHUBHBIX M HHTEPAKTUBHBIX (OpM TNPOBEACHHS 3aHATHH B COYETAHUU C
BHEAYAUTOPHOW PabOTON C 1EIbi0 (POPMUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
oOyJaronuxcs.

[Tpu 00y4yeHnn 00y4arOUMXCsl TUCIUILIMHE «XHUMHUYECKHUE OCHOBBI MPOU3BOJICTBEHHBIX
IIPOLIECCOBY MOKHO HCIIOIb30BATh CIEAYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTHH:

1. Tpapuuumonusie oOpa3oBaTeNbHBIE TEXHOJOTHH OPUEHTHPYIOTCS HAa OpPraHHU3aluio
00pa3oBaTeNbHOTO  MpoOLlecca, MPEANONAralIlyl0 HPsIMYI0  TPaHCISALUI 3HAHUA — OT
npernoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00yueHHUsI). YueOHas AesITebHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHSATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas JeKuus — MOCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT Mpeno1aBaTes).

JlaboparopHasi pabota — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbLHBIMU U
UHPOPMALMOHHBIMA OOBEKTaMH, AKCIEPUMEHTAIbHAS padoTa C aHAJIOTOBBIMH MOJEISIMHU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUsS — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIMi ISl CTUMYJIUPOBAHHS aKTHBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUEeHHUS:

[Ipobnemuass JneKmusi — W3IMOKEHUE MaTepuala, MpeAroiarainiee IMOCTaHOBKY
NpoOJEeMHBIX U JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10JIXOJIOB,
ABTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C Pa3IMYHBIMH MOJAEISMH WHTEPHpPETAlMA HU3y4aeMOoTo
MaTepuana.

[IpakTnueckoe 3aHaTHe B (GopMe NPAKTHUKyMa — OpraHu3anus ydeOHOM paboThl,
HalpaBJIeHHas Ha peLIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HABaTEeNbHOW 3agauu, TpeOyromeil oT
CTYZICHTa IPUMEHEHHS KaK HayIHO-TEOPETUIECKUX 3HAHUH, TaK M IPAKTUICCKUX HABBIKOB.

3. lHTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus oOpa3oBaTeNbHOrO Mpolecca, KOTopas
NpEeIoIaraeT akTHBHOE U HEIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTHIKEHUE HA dTON
OCHOBE JIMYHOCTHO 3HAYMMOro JJIsi HHUX oOpa3oBareslbHOro pesynbraTa. Hapsny co
CHECNMATM3UPOBAHHBIMA ~ TEXHOJIOTHSIMH ~ TaKOTO  poJa  NPUHIHUI  HHTEPAKTUBHOCTH
NOpPOCIEXHUBAaETCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTEpakTHBHOCTH TIOAPa3yMEBAET CyOBhEKT-CyOBEKTHBIE OTHOIICHHS B X0O€ 00pa30BaTeIbHOTO
npoliecca 1, Kak clieicTBUe, OPMHUPOBAHUE caMOpa3BHUBarolIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEe.IbL.

@opmbl yueOHBIX 3aHATHI C UCHOIB30BAaHHUEM CIECIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlekuus «oOpaTHOM CBS3M» — JEKIMSI—TIPOBOKalMs (M3JI0’KEHHE MaTepHaja ¢ 3apaHee
3aITaHUPOBAHHBIMH ommroOKamMn), nexus-oecena, JEKITHSI-TUCKYCCHS, TIeKITHSI-
npecckoHdepeHIus.

CemuHap-IUCKycCUsi — KOJUIEKTUBHOE OOCYKICHHE KaKoro-JIH0O CIIOPHOTO BOIIPOCa,
npoOeMbl, BBIABICHHME MHEHUH B Tpymnne (MEXIpyNmoBOH Iuajor, AMCKYCCHS Kak CIIOp-
JIAAJIor).

5.  HHdopMannoHHO-KOMMYHHKAIIMOHHBIE ~ O0Opa3oBaTeiIbHbIE  TEXHOJOTHH  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEIMaT3HPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB paboThI ¢ HH(OpMAaLIKEH.

®opmbl y4eOHBIX 3aHATHI C HUCIIOJIb30BaHUEM HH(POPMAITIOHHO-KOMMYHUKAITMOHHBIX



TEXHOJIOTHIA:

Jlexuus-Bu3yanu3auuss — H3JI0KEHHUE COJAEPKAHUSA CONPOBOKAACTCS Ipe3eHTAUe
(IeMoHcTpalueil yueOHbIX MaTepUasoB, IIPEICTABICHHBIX B PA3JUYHbIX 3HAKOBBIX CHCTEMax, B
T.4. WUTIOCTPATUBHBIX, IrpaUuecKux, ayJuo- 1 BUIEOMaTEPUaJIOB).

[IpakTruyeckoe 3aHsTHE B (hOPME MPE3CHTAH — IPEACTABICHUE PE3YIbTATOB MPOSKTHON
WJIM UCCIIEOBATENIbCKOM IEATEIbHOCTH C UCIIOJIb30BAHUEM CIIEUATN3UPOBAHHBIX TPOrPAMMHBIX
cpen.

[Tnan-rpaduk, murepaTypa, MaTepUaibl K JIEKIHUAM U JJa0OpaTOPHBIM pabOTaM, TECThI JUIs
TEKYILIEro KOHTPOJIsSl, BONPOCH! JIJIsi UTOTOBOM aTTECTAllMM BBUIOKEHBI JJI CaAMOCTOSITEIBbHOU
paboTel oOydarommxcs Ha oOpaszoBarenbHoM Tmoptae PI'BOY BO «Marauroropckuit
roCyJapCTBEHHbIN TeXHUYeCKui yHuBepeureT um. I'.11. Hocosay.

6 YueOHO-MeTOIMYeCKOE 00ecredeHue CaMOCTOSITeIbHON padoThl 00y4YarouXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHbI (MO1YJIs1)
a) OcHoBHas UTEpaTYypAa:
1. 3akreiim A. FO. OOmas xuMuuyeckas TEXHOJOTHS: BBEJICHHE B MOJCIMPOBAHHE

XHUMHKO-TEXHOJIOTHYCCKHUX MporieccoB: y4ued. mocooue / A. FO. 3akreiim. - 3-e u3j., nepepad. u
norr. - Mocksa : Jloroc, 2012. - 304 c. - (HoBas yauBepcuteTckas oubmmoreka). - ISBN 978-5-
98704-497-1. - URL: https://znanium.com/read?id=165004 - (mara oopamenus: 01.09.2020). -
TekceT: 2neKTPOHHBIN.

2. KpbuoBa, C. A. OOmas xumuueckas TexHoyorus : ydeOHoe mocobue / C. A.
Kpruiosa, P. H. A6apaxmanos, . B. [lonypko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn.  9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/113909
8/26.pdf&view=true (mara oopamenus: 01.09.2020). - MakpooOBeKT. - TeKCT : 2IeKTPOHHBIH. -
Ceenenus goctymHbl Takke Ha CD-ROM.

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. TexHOXMMHUYECKHE pacyeThl B IPOM3BOJICTBEHHBIX Ipolieccax : yueoHoe mocodue / H.
JI. Kanyruna, JI. A. bonpsuH, 1. A. Bapnamosa, X. f. ['upesas ; MI'TVY. - Marautoropck : MI'TVY,
2016. - 59 C. : TalI1., CXEMBI - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3131.pdf&show=dcatalogues/1/1136
169/3131.pdf&view=true (mara oOpamenus: 01.09.2020). - Makpooobekr. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJor.

2. Mumrypuna, O. A. Bonusie pecypcebl. KonTponb kauectBa. MeTosl 00e33apakuBaHus

: yueonoe nocobue / O. A. Munnypuna, D. P. Mymmuna, E. B.Tapactok ; MI'TY. - MarauToropck
: MI'TY, 2018. - 1 snekrpon. onrt. guck (CD-ROM). - 3arn. ¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3574.pdf&show=dcatalogues/1/1515
135/3574.pdf&view=true (mara oOpamenus: 01.09.2020). - MakpooObekr. - Tekcr
aekTpoHHBIH. - ISBN 978-5-9967-1122-2. - CBenenus noctynHsl Takke Ha CD-ROM.



https://znanium.com/read?id=165004
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/1139098/26.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/1139098/26.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3131.pdf&show=dcatalogues/1/1136169/3131.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3131.pdf&show=dcatalogues/1/1136169/3131.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3574.pdf&show=dcatalogues/1/1515135/3574.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3574.pdf&show=dcatalogues/1/1515135/3574.pdf&view=true

3. Tapactok, E. B. 3051b-Tenb TeXHOJIOTHSI OTYYEHUS CTEKIOKEPAMUYECKUX U THOPUIHBIX
nokpeituii : Monorpadus / E. B. Tapaciok, O. A. Illunosa, C. B. Xamkosckuii ; MI'TVY, [kad.
XTIu¥YII]. - [2-e u3a., noarot. mo ned. u3a. 2009 r.]. - Marauroropck, 2016. - 1 37eKTpOH. OIT.
JICK (CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133
064/2826.pdf&view=true (marta oOpamenus: 01.09.2020). - Makpoodsekt. - Tekcr
ANIEKTPOHHBIN. - CBefeHus noctynusl Takke Ha CD-ROM.

4. Kpoutosa, C. A. BBeneHnue B aHanu3 ¥ CUHTE3 XUMHUKO-TEXHOJOTHYECKUX CHUCTEM !
yueOHoe mocodue / C. A. Kppuiosa ; MI'TY. - Marauroropek : MI'TY, 2016. - 1 31eKTpoH. OmT.
JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=25.pdf&show=dcatalogues/1/113146
4/25.pdf&view=true (marta obparuenus: 01.09.2020). - MakpooObeKT. - TeKCT : 3IEKTPOHHBIH. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

5. M3BecTus BbICHIMX Y4eOHBIX 3aBEJCHHM. XUMHS U XUMHYECKash TEXHOJIOTHS: HAyYHO-
texanaeckuid )xypHai — ISSN 0579-2991. — Tekcr : HemoOCpeICTBEHHBIH.

B) MeToauyeckue ykasaHus:

1. Tapactok, E. B. Xumuueckue 0CHOBBI TPOM3BOACTBEHHBIX MTPOLIECCOB : JJAOOPATOPHBII
npaktukym / E. B. Tapactok, JI. I'. Komsga ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
anektpon. ont. jguck (CD-ROM). -  3Barm. ¢ Turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3325.pdf&show=dcatalogues/1/1138
338/3325.pdf&view=true (mara oOpamenus: 01.09.2020). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

2. Kanyruna, H.JI. [IpombInineHHas BOAONOATOTOBKA. TeXHUYECKHI aHAIN3 U YMSATUYEHHE
NPUPOIHBIX W MPOMBIIUICHHBIX BOJ: METOAMYECKHE YKa3aHUs K JIaOOpaTOpHBIM paboTaMm Mo
JTUCLHUIUIMHE «XUMHUYECKHUE OCHOBBI NPOU3BOACTBEHHBIX IMPOLECCOBY» Il OOyYaroIIUXCs IO
Hanpasnenuto 29.03.03 ounoit ¢opmer o0ydenus / H.JI. Kanyruna, T.M. Kynukosa, T.B.
JoGpocepnoBa ; Maruutoropckuii roc. Texundeckuit yu-T um. I'. . HocoBa. — MaruuTtoropck :
MI'TY mm. I'. 1. Hocosa, 2017. — 13 ¢. — TekcT : HEMOCPEICTBEHHBIH.

3. Tapactok, E.B. Ilepepaborka orxomoB ymakoBku TETRA PAK: meromuueckue
yKazaHusi K JiabopaTtopHOil paboTe MO0 AUCHUIUIMHE «YTUIU3alus YHAaKOBOYHBIX U
noJaurpaguueckux MaTepualoBy, «BTopuuHas nepepaboTka yImakOBOYHBIX U MOJUTpapUUECKUX
MaTepHaioBy, «XUMHUECKHE OCHOBHI IPOM3BOJCTBEHHBIX IPOIECCOBY» IS O0YJarOIUXCs IO
Harnpasiennto noaroropku 29.03.03 ounoit popmer o0yuenus / E.B. Tapaciok, A.B. CMupHOBa ;
Marnuroropckuii roc. rTexundeckui yH-T um. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. .
Hocoga, 2017. — 10 c. — TekcT : HEMOCPECTBEHHBIH.

4. Kamyruna, H.JI. Texnonorudeckas moaroroBka rnpou3Bojictsa. duoTamus MUHEpaIoB
(mepensnanue) Meroanyeckue yKazaHUs K J1abopaTopHoil paboTe 1O JUCIHUILTMHAM
«XWUMHUYECKHE OCHOBBI TPOM3BOJCTBEHHBIX TIPOLECCOB» H «MOAEIHpOBaHNE XUMHYECKUX
nporieccoB» s oOyuatonmxcs no HanpasieHuto 29.03.03 «TexHonorus noaurpaduyeckoro u
yIaKOBOYHOTO MPOU3BOICTBA» 04HOU (popmbl 00yuenus / H.JI. Kanyruna ; MarHuToropckuii roc.
texHnyeckut yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 13 ¢c. —
Tekcr : HenmocpeACTBEHHBIM.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

URL: http://newlms.magtu.ru/ - OO0pa3zoBatensubiii mopran  DPI'BOY  BO
«MarHuTOropckuil rocyjapcTBEHHbIN TexHu4Yecknii yausepeurer um. [.11. Hocosa»

URL: www.chemistry.ru/ - OtkpbiTas Xumust



https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133064/2826.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133064/2826.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=25.pdf&show=dcatalogues/1/1131464/25.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=25.pdf&show=dcatalogues/1/1131464/25.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3325.pdf&show=dcatalogues/1/1138338/3325.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3325.pdf&show=dcatalogues/1/1138338/3325.pdf&view=true
http://newlms.magtu.ru/
http://www.chemistry.ru/

IIporpammHoe o0ecnieueHue

Haumenosanue I10 No noroBopa CpoK IeCTBUS TUIEH3UU
MS Windows 7

Professional(mmst  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007 1 135 o1 17.09.2007 Gecepouro
Professional

FAR Manager CcB00OTHO pacmpoctpansemoe [10 0eccpovHO

7Zip cB0OOAHO pactpocTpansemoe [10 OeccpouHo

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbBIEC CUCTEMBI

HasBanue kypca

CcrlUika

DneKTpoHHas 0asa nmepuoandeckux u3ganui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HauuonaneHast MHQOpPMaMOHHO-aHATUTHYECKAs
cucreMa — PoccuiiCKMi HMHIEKC HAay4yHOTO
nutupoBanus (PUHLL)

https://elibrary.ru/project risc.asp

IMTouckoBas cucrema Akanemust Google (Google
Scholar)

https://scholar.google.ru/

Undpopmannonnass cucreMa - EnuHoe OKHO
JIOCTYTa K MHPOPMALIMOHHBIM pecypcaM

http://window.edu.ru/

Poccuiickas  ['ocynapctBeHHast ~ 6uOiamoTeKa.
Karanoru

https://www.rsl.ru/ru/4readers/cataloques/

OnekTpoHHbIe pecypcebl oubmuorekun MITY um.
I''1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcurerckas HMH(POpPMAlMOHHAs CHCTEMaA
POCCHA

https://uisrussia.msu.ru

MexnyHaponHas HayKOMETpHUYeCcKas
pedepaTuBHas ¥ MMOJHOTEKCTOBask 0a3za JAHHBIX
HayuHbIX H3aaHuii «Web of science»

http://webofscience.com

MexnyHapoaHas pedeparuBHas u
MOJIHOTEKCTOBass ~ clipaBoyHas 0a3a  JaHHBIX

http://scopus.com

Mexaynapoanas KOJUTCKITHS HAYYHBIX
MPOTOKOJIOB TIO PA3UYHBIM OTPACIsAM 3HAHUU

http://www.springerprotocols.com/
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https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
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http://magtu.ru:8085/marcweb2/Default.asp
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http://scopus.com/
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9 MartepuajbHO-TeXHUYECKOEe o0ecnevyeHue JUCHUILTHHBI (MOTYJIs1)

MatepuanbHO-TEXHUYECKOE 0OecTieyeHNe TUCIUIUIMHBI BKIIOYAeT:

1. YyeOHbICe ayauTOpPWM Il MPOBEICHUS 3aHATHIA JIeKIHOHHOTO THMA. OCHAIICHHE
ayJIUTOPUU: MYJIbTUMEIUNHBIE CPEICTBA XpaHEHUs, IIepeaun U NpeCTaBlIeHUs HH(OPMaLIUU.

2. YdeOHBIC ayIUTOPUU JJIsi TIPOBEACHHS JaOOPATOPHBIX 3aHSITHHA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALUW, TEKYIIET0 KOHTPOJIS U HPOMEXKYTOYHOM aTTecTaluu.
Ocnamenue ayautopun: OOopynoBaHWE IS BBIOJHEHUS JIA0OPATOPHBIX PabOT, XUMHUYECKAs
nocyza, peakTuBbl. Harnsgaeie MaTepuaibl: TaOIUIbL, CXEMBbI, IJIAKATHI.

3. IMomemenus st caMOCTOATENbHONU paboThl oOydaromuxcs. OcCHalICHUE ayIUTOPHH:
[Tepconanbubie kKoMmbioTepbl ¢ makerom MS Office, Beixogom B MHTepHET M C JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

4. Tlomemenuss nans XpaHeHUS U NPODUIAKTUYECKOrO0 OOCIyKHBaHHUS Y4eOHOTO
obopynoBanus. OcHamenue ayauropun: Cremnaxu, ceddsl IIg XpaHEeHHS Y4eOHOTO
000pyI0BaHus, THCTPYMEHTHI AJIsl peMOHTa 1a00paTopHOro 000py10BaHUsI.



IIpunoxenne 1
6. YueOHO-MeTOANYeCKOe o0ecnieyeHre CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHass paboTa CTYIGHTOB IOAPA3JENsAeTCs Ha AayAUTOPHYIO, KOTOpas
IPOMCXOIUT KaK BO BpeMsl JJaOOPaTOPHBIX 3aHATUH, TaK U Ha IUIAHOBBIX KOHCYJIbTAlUsX, U Ha
BHEAYJIUTOPHYIO, IPOUCXOJALIYI0 BO BpeMs IIOATOTOBKM CTyJEHTaMH OTYETOB IO
71a00paTOPHBIM 3aHATHUSAM U BBINOJIHEHUS JOMAIIHUX 3alaHUM.

Ilepeyennb J1a00PATOPHBIX PAa0OT M KOHTPOJbLHBIX BOIPOCOB K UX 3alIUTE
Jlabopamopnas paboma Nel Ananuz nedpmenpodykmoes

1. Kakwue nokaszaresu onpeneisioT KayecTBO He()TEPOyKTOB?

2. Kak kmaccupunupyroT okaszaTenan kadecTsa Hedrenpoaykto? [1o kakoMy IpUHIHAITY?

3. JlaiiTe ompe/eneHne MOHATHIM «OKTAHOBOE YHCIIO» M «IIETAHOBOE YHCIION.

4. Kak onpenessifoT III0THOCTh He()TENMPOTyKTOB?

5. Kaxkue Bujpl Bsi3kocT HedTenpoykToB Bei 3HaeTe?

6. Uro Ha3piBacTCs KHHEMATHYECKOM BSI3KOCTBhIO KUAKOocTer? Kakum wmeromom ee
onpenenstor?

7. Uro Has3bpIBaeTCS JMHAMHYCCKOW  BS3KOCTBIO kuakoctei? Kak — ompenernstor
JTUHAMHYECKYIO BSI3KOCThH?

8. Ha uyeM ocHOBaH METOJa ONpene/ieHHss BOJAOPACTBOPUMBIX KHCIOT M INEJOYEH B
HedTenpoayKkTax?

10.Kako# MeTo HCTIONIB3YETCsI TS ONPEIEIICHUS COCPIKaHksI BOJIbI B HEYTEIPOAYKTaxX?

11.Kaxk BIHSIOT MEXaHUYECKUE TIPUMECH Ha KAaueCTBO HEPTEPOAYKTOB?

Jlabopamopnas paboma Ne2 dromayus munepanos

1. Onpenenure, B ueM 3aKJIIOYaeTCsl CYHIHOCTh Ipoliecca (aoTaluu U 00JacTh ee
IIPUMEHEHHS.

2.  Kakue TeXHOJIOTHUYECKUE MPOOIIEMBI PEIIAIOTCS C ITOMOMIIBIO (pIIoTary MUHEpaIoB?

3.  Uro Takoe «(piOTalMOHHAS IyJbIa», «IIEHHBIH MHPOIYKT», «KaMEpHBIH MPOIYKT»,
«(IOTOKOHUEHTPATY, «(PIOTOXBOCTHI»?

4.  Kakas ¢roramus Ha3pIBaeTCsl CEICKTUBHOMN?

5. B dyem mnposBisiercs ruiparanusi NoBepxHOocTH MuHepana? Kak ona Biuser Ha
dnotanuio?

6. Kax BBIUIAIUT TPOIECC CMAYHMBAHWS IKHJIKOCTBIO TBEpIOW IMOBEpXHOCTH? Yem
KOJIMYECTBEHHO BBIPAYKAETCS CTENIEHb CMauUBAEMOCTH?

7. C xakoi MeNbI0 UCIONB3YIOT (DIOTAIMOHHBIC peareHThI-coouparenu? Kakoe crpoenue
UMEIOT UX MOJIEKYJIBI?

8. B uem 3akirodaercs 3HaUCHUE peareHTOB-IIeHOOOpa3oBareneii? Kakoe CTpoeHHEe HMEIOT
MOJIEKYJIbl IEHOOOpazoBaTenei?

9.  C Kaxoii eNblo MPUMEHSIOT PeareHThI-peryasaTopbl? B deM 3aximouaercs ux aencTue?
Kak knmaccuuuupyroT peryasTopbl?

10. Tlo xakomy mnpuHOHMy KraccupuuupyoT Quoromammusl? [lpuBeaure ux
KJIaccU(UKALUIO, pa3bSICHUTE €e.

Jlabopamopnan paboma Ne3 IIpomvluinennan 6000n0020mosKa

1. Kakue nokasareian onpeaessoT KauecTBO BOIbI?
2.  JlaliTe omnpenencHHE IOHATHUSAM «HMOHHOE IPOU3BEIEHHE BOABD M «BOJOPOIHBIN



IIOKa3aTcCib».

3. Kakune Bune! xxectkoctu Brl 3Haetre?

4. [IpucyrcTBHEM B BOjE, KakuxX coJieil oOycioBiieHa KapOoHaTHas W HekapOOHaTHas
JKECTKOCTbh?

5. Yro Ha3bIBaeTCs 00OIIEH KECTKOCThIO?

6. Kak nozpasiensitor Bojibl 110 CTENEeHU 0011IeH )KeCTKOCTU?

7. Kakue meronp! ymsrdenus Bozsl Bel 3Haere?

8. Ha ueM ocCHOBaH KOMILJIEKCOHOMETPHYECKHUH METOJ OIpEACNICHUs] OOIIeH >KECTKOCTH
BOJBI?

9. Kakoii MeToa UCTIONB3YETCS ISl ONPEeACIICHHs] KapOOHATHOM )KECTKOCTH BOJIBI?

10. Kak BIuSIIOT HOHEBI SOZ,' Ha KayeCTBO BOJbI?

11. Kakum METO0M ONpEneNsitoT HOHBI SO42' B NMPUPOJHBIX Bogax? Hamuimmre ypaBHEeHUS
MPOUCXOSIINX PEAKLIUM.

12. C kako# LENbI0 TMPHU OINpPEACIICHUH HOHOB SO42' B HCCIEAYEMYIO0 BOAY J00aBISIOT

Jlabopamopuasa paboma Ned Obe33apasrcueanue 600bl

1. Yro Takoe obe33apaxuBanue?

2. Kaxkwue Bupl 00€33apakuBaHusl CyILIECTBYIOT?

3. B uem cyth ynpTpaduoneToBoro ooe3zapakuBaHus?

4. Kakoil Bug o6e33apaxuBaHus O0JIbIIE BCEIO IPUMEHSETCS B IPOMBILIUIEHHOCTHU?

5. Kakosa nonycrtumast koHueHTpauust noHos Cl” B muTheBoil Boae?

6. IlpuBenuTe XMMMUYECKHE PEAKLIMH, JISKAIIHE B OCHOBE METOAMKH OINpPE/EIEeHUs] HOHOB
B BOJIE.
7. Urto XapakTepHu3yeT I0Ka3aTellb «OKUCIAEMOCTh)»?
8. Kakum MeTo/I0M OTIpeIeIsIFOT OKUCIIIEMOCTh?

Cr

Jlabopamopuasa pavoma Ne5 Ilonyuenue naacmmacc

1. Kakue BemecTBa Ha3bIBAIOT IJIacCTMaccamu?

2. Kak knmaccu(uuupyroT miacTMacchl 1Mo cocTaBy?

3. Kakue BemecTBa HCIONB3YIOT B KadecTBE HAIMOJIHUTENEH B mutactMmaccax? st gero B
COCTaB IIACTMACC BBOAST HANOJHUTENN?

4. Kaxue BemecTBa HCHOJIB3YIOT B KadecTBE ILIACTU(PHUKATOPOB MPH U3TOTOBICHUU
rtactMacc? J[Jist 4ero B COCTaB MIacTMacc BBOJST MIIACTU(DUKATOPHI?

5. Kakwue BemecTBa UCTIONB3YIOT B KaU4€CTBE OTBEPIUTEIICH MPU M3TOTOBJIEHUH TIacTMacc?
Jl1 yero B cocTaB IIIaCTMACC BBOAAT OTBEPAUTENN?

6. Kakwue BemecTBa UCIOJIB3YIOT B KAYECTBE KPACHUTENICH TTacTMace, cradmim3aTopoB? J{is
4ero B COCTaB IJIACTMACC BBOJSAT CMa304YHbIE BENIECTBA?

7. Kakue npoMmblIIIEHHBIE METO/IbI NTepepadoTKH muacTMace Bol 3HaeTe?

8. Uro wHaspBaloT mnpeccrnopomkamMu? Kakumum  cmocobamMu WX MONYYarOT B
MPOMBIIUIEHHOCTH?

9. UYro Ttakoe 1uieHKOOOpasyromue BemectBa? HazoBure wux cBoiictBa. i uyero
MIPUMEHSIOT TIEHKOOOPA3yIOIIHE BEIIeCTBa?

10. Kak mosiy4aroT miaeHKooOpa3yrolue BEmecTBa B TPOMBIIIIICHHOCTH?

11. Kaxkue BemiecTBa Ha3bIBAIOT MJIEHKOOOpa3oBaTensaMu? [ 1e OHM MPUMEHSFOTCS?

BueaynutopHnas camocrosiTenbHas paboTa OOy4aromMXcs OCYIIECTBISIETCS B BUIE
U3y4eHHs] JIUTEpaTypbl IO COOTBETCTBYIOLIEMY pa3liely C MpopaboTKoW MaTepuana;

0o OpMIICHHUS OTYETOB T10 JTA0OPATOPHBIM pabOTaM M BBITIOJHEHUS JTOMAITHUX 3a/IaHHM.

BapuaHThl TEeMaTHYeCKUX JOMANIHUX 32JaHUH JISI CAMOCTOSTEJIbHOI PadoThI



Jdomammnee 3aganue Ne 1
no teMe «Pacuernl pacxoaHbIX KOI()PUIIHEHTOB, KOHCTAHT PABHOBECHS 1 PABHOBECHOT0
BBIX0/1a IPOIYKTA, COCTABA PABHOBECHBIX cCMeceii»

B nmomammuem 3amanuu mo Teme «PacueTsl pacXxomHbIX KOd()(PHIIMEHTOB, KOHCTAHT
paBHOBECHs 1 PABHOBECHOT'O BBIXOJa IPOAYKTa, COCTaBa pPaBHOBECHBIX CMECEil»: mepBas 3ajaua
orieHuBaeTcs B 2,5 6ama; Bropast — B 1,5 6anna; Tpetbs — B 1 6armt.

3agaya Nel

380 kr cepst 100 % dYHCTOTHI CKHMTalOT B W30BITKE Bo3Ayxa 1,2, 4TOOBI 0OECHEYHTH
crenedb Bbiropanus cepbl 0,998. Copepkanue kucimopojga B Bozayxe cocrtabisier 0,21
00BeMHBIX Josei. OnpenenuTh 00beM U COCTaB 00PA3YIOIIETOCs TP CKUTAHUN TIEYHOTO Ta3a.

3agaya Ne2

100 T pynsl, conepxkamein 0,32 macc. noneit xenesa, 0,025 macc. noneit meau u 0,015
Macc. JoJiel IMHKA TMOABEPraloT CeNeKTUBHOMY oboramieHuto. llpu »ToM momyyaror:
¢doTanMoHHbBIN KodenaH, conepxkammii 0,47 macc. mojei xkene3a (CTemeHb oOoTamieHHs —
0,95); xanbKOMUPHUTHBIM KOHIIEHTpAT, coxaepxammuii 0,28 wmacc. goned jxenme3a (CTENEHb
oboramenus — 0,80); MMHKOBBIN KOHIIEHTpAT, conepxkamuii 0,46 macc. mosei xemnesa (CTeneHb
oboramenus — 0,79). OnpeaenuTs Maccy U BBIXOJ KaXA0T0 MIPOAYKTA.

3amaga Ne3

Omnpenenuts pacxoansie kodpduuuentsl (PK) docdhophoit kucnoTs koHeHTpaueii 55 %
¥ aMMHUaka KoHueHTpamuen 98 % mis npousBojacta 1 T oprodocdara aMmMoHMS.

JloMmalHee 3aganue No 2
no Teme «CocraBjieHHe MAaTEPHAJIbLHOIO U TEIJIOBOI0 0ajIaHCa»

B nomamnem 3ananuu no teme «CocTaBlieHHe MaTepUAIbHOTO OanmaHca»: Kaxaas 3ajadya
OlleHUBaeTcs B 5 0aioB.

1. CocTaBuTh MaTepHalbHBIN OanaHc XJIOpaTopa B MPOU3BOJICTBE XJIOopOeH301a (Ha
1 T xnmop6ensona). CoaepkaHue KXUIKUX MPOAYKTOB (®, %): 6enzomna — 65,0; xmopbeHszona —
32,0; nuxnopbenzona — 2,5; Tpuxiopoensona — 0,5. McxoaHblil TeXHHUECKU OEH301 COIEPIKUT
97,5 % CgHp, Texanueckuii xiop — 98 % Cl,.

2. Paccuntars 00beM mMmonmMepu3aTopa CTUPOJa U COCTaBUTH TEIJIOBOW OamaHc
nepBoro noiaumepusaropa (B k/x Ha 1 T ucxoaHoro cruposna) npu KO3PQPUIMEHTE 3ar10THEHUS
peakropa 0,65 u pabouem obveme — 1,8 v>. TInoTHOCTE crupoina — 0,906 r/cm3, TernaoeMKocTh
ctupodna mpu 50 °C — 1,742 kJK/ (M3°OC), npu 145 0C - 2,479 kJK/ (M3'OC); MOJUCTUPOJIA: TIPU
20 0C — 1,457 xIx/ (M3’OC), pu 145 0C - 3,119 xJIx/ (M3‘OC). [Ipouecc naunnaercs npu 50 °c,
3aKkaHuMBaercs npu 145 °C. Crenens nonumepu3aiuu — 48 %. Bpemst mpeObIBaHUS B peakTope —
2 yaca.

Ay,Z[I/ITOpHaSI CaMOCTOATECIIbHAsA pa60Ta 06yqa10u1nxc;1 npeamnojgaract HalMCaHUue
KOHTPOJIbHBIX pa60T HIIA IIPOXOXKIACHUEC TCCTUPOBAHUS.

BapnaHT TECTOBOI'0 3a/IaHUH IJIsl TEKYHIECTI0 KOHTPOJIA

B Tectax comepxurca 25 BompocoB, KoTopble oueHuBatorca B 0,4 Oamra. OOmiee
KomuecTBo Oaios — 10.

Tecr 1
1. Ctporoe noHsTHE XMMUUYECKON TEXHOJIOTUU — 3TO:
1) 0Tpacib NPOMBIIUIEHHOCTH;
2) HayKa;
3) crocob pOM3BO/ICTBRA;

4) METOJ MepepadOTKH BEIIECTB.



2. [TocnenoBaTenbHOCTH MPOIECCOB IEICHANIPABICHHON NEpepabOTKH CHIPhS B MPOAYKT — 3TO:

1) XMUMHYECKOE TPOU3BOJICTBO;

2) XUMHUKO-TEXHOJIOTUIECKAsI CHCTEMA;
3) XHUMHKO-TEXHOJIOTHYECKHIA TIPOIIece;
4) XUMHUYECKasi TEXHOJIOTHSI.

3. COBOKYMHOCTHh MpPOIECCOB M OINEpalni, OCYIIECTBIIEMBIX B MAallMHAX W ammaparax u
IpelHa3HaYeHHBIX Ul epepaboTKU ChIPbsl MyTeM XMMHUYECKUX MPEeBPALICHUI B HEOOXOAUMbIE
MPOAYKTHI, — 3TO:

1) XMUMHYECKOE MPOU3BOJICTBO;

2) XUMHKO-TEXHOJIOTHYECKast CUCTEMA,
3) XHUMHKO-TEXHOJIOTHUECKHI TIPOLIECC;
4) XUMHYECKAsT TEXHOIOTHSI.

4. Kakue npon3BoCTBa OTHOCATCS K HEOPIraHUYECKOM XMMUUECKON TEXHOIOTHHI?

1) BBICOKOMOJICKYJISIPHBIX COCANHCHUIA;

2) CTEKJIa, KEPaMUKH, BSOKYIIIUX MaTEPUaOB;
3) HPOJYKTOB U3 IPUPOAHBIX YIIIEBOIOPOJIOB;
4) PEIKUX METAILIOB;

5) MHHEPaIbHBIX KUCIIOT, IEeI0YeH, CoIei;

6) aAMHHOKHCIIOT, ()EPMEHTOB, aHTHOMOTHUKOB.

5. Kaxue nponsBoacTBa OTHOCATCS K OPraHM4eCKON XMMUUECKOM TEXHOJIOTUH?

1) BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI;

2) CTEKJIa, KEpaMUKHU, BSKYILIUX MAaTEPHAJIOB;
3) PENKUX METAJLJIOB;

4) MPOJYKTOB U3 MPUPOAHBIX YIIEBOJIOPOIOB;
5) MUHEPAIBHBIX KUCIIOT, IEI0YEH, COTIEH;

6) aMUHOKHCIIOT, (PepMEHTOB, aHTHONOTHKOB.

6. COBOKYITHBII XMMHKO-TEXHOJIOTHYECKHUH MPOIECC BKIIOYAET OCHOBHBIE MTPOIIECCHI:

1) XHMHYECKHE;

2) DHEPTeTUYECKHE;

3) TEMI000MEHHBIE U MAaCCOOOMEHHBIE;
4) MEXaHUYECKUE U THAPOMEXaHUIECKUE,
5) yIpaBJIeHUs.

7. B xummueckoMm MpOU3BOACTBE KPOMC OCHOBHBIX IIPOHECCOB COBOKYIIHOTO XHWMHKO-
TEXHOJIOTHYECKOTO IMponecca OCYICCTBIIAOTCA IMTPOLCCCHI:

1) MEXaHHYECKUE U THAPOMEXaHHUYECKHUE;
2) DHEPTeTUYECKHE;

3) MacCOOOMEHHBIE;

4) yIIpaBIICHUS;

5) XUMHYECKHE.

8. BCH.[CCTBa, 06.]'[3.,[[8.}0]]_[1/16 OHCPICTUYCCKUM IIOTCHIUAIIOM U ABJIAIONIHUCCA MOOOYHBIMHU
MMpOoAYKTaMHU ACATCIIbHOCTH Y€JIOBECKA, — 3TO NICTOYHUKH DHCPIUH:

1) IOIIOJIHUTEILHBIE;

2) BTOPHYHBIE;

3) HEHCIOJIb3YEeMBbIE;

4) 0€3BO3BpATHO TEPSCMBIC.

9. CoBOKYITHOCTH OTXOJIOB NMPOM3BOJCTBA M MOTPEOJIEHUS, MPUTOAHBIX B KaU€CTBE OCHOBHOTO



WM BCIOMOTaTENbHOTO ChIPbsl JUIsl BBINYCKAa IEIEBOM MPOAYKLUHMH, — 3TO MaTepUalbHBIC
pecypehl:

1) NEPBUYHEIC;
2) OCHOBHBIC;
3) HUCXOIHBIE;
4) BTOpPHYHBIE.

10. ComocraBbTe ITOKa3aTeIN XUMHUYECKOIO IIPpOU3BOJICTBA U I'PYIITY UX KJ'IaCCI/I(i)I/IKaHI/II/I

ITokasartesib XAMUYIECKOTO MPOMU3BOICTBA I'pynmna knaccudukarym
1) IIpou3BOAUTENHHOCTH A) TexHuuecKre NOKa3aTeIu
2) IIpou3BOAMTEIHLHOCTD TPy B) DkoHoMuYeckue rmokasaresn
3) CebecTouMOCTh MPOIYKIIUU C) DkcrutyaralliOHHBIE TIOKA3aTeNN
4) KavecTBO mpoayKTa D) CornanbHble MOKa3aTeIH

5) VYnenbHbIe KanuTaIbHbBIC 3aTPAThI

6) HanexHOCTb CHCTEMbI U 000PYIOBaHUS
7) MorHoCTh

8) UHTeHCHBHOCTH Mpoliecca

9) be3omacHOCTh (HYHKIIMOHHUPOBAHHUSI
10) Crenenb aBTOMATH3AIMHU IPOLIECCOB
11) Pacxojnbie K03()MUIMEHTHI IO CHIPHIO
12) Bsixoa mpoaykra

13) Pacxojanbie k03D HUIMEHTHI 110 SHEPTUH
14) Be3BpeaHOCTh OOCTY)KUBAHUS

15) Dkonoruueckast 6€30MacHOCTh

16) YnpasnsieMocTb

11. K BTOopruHBIM 3HEpreTuueckuM pecypcaMm (BOP) otHocuTCs sHEprus:

1) OTXOJSIIIINX Ta30B, paOOYUX TEJ CUCTEM OXJIAXKICHHUS;
2) 0TpabOTaHHOTO Tapa U ropsYei BObL;

3) MOMYTHO BbIPa0aTHIBAEMOT0 1apa U HarpeBaeMoOM BO/IbI;
4) C)KHTaHUsl IPUPOJIHOTO ra3za u Topda;

5) C)KUTaHUsl KAMEHHOTO YTJISl ¥ IPEBECUHBL;

6) HU30BITOYHOTO JIABJICHUS.

12. Eciii B XUMHYECKOM MMPOU3BOJACTBC PALIMOHAJIBHO HCIIOJIB3YIOTCS BCE KOMIIOHCHTHI ChIPbA U
SHEPTHUU U HC HAPYIIACTCA 9KOJIOTHYCCKOC paBHOBECUEC, TO UCIIOJIb3YyEMasl TEXHOJIOTHA:

1) yIy4IIeHHas;

2) MaJIOOTXOJTHAS,

3) 0e30TX0/Has;

4) MaJio3aTpaTHas;

5) HHEPrOTEXHOJIOTHUYECKas,

6) pecypcosHeprocoeperaroras.

13. Xumuueckoe IMPOU3BOACTBO, BPCAHBIC IMOCICACTBHUA ACATCIIBHOCTU KOTOPOI'0 HE MMPEBLIIIAOT
YpPOBH, AOIMMYCTUMOI'O CAHUTAPHBIMH HOPMaMH, HO 4YaCTb CBIPpbA U MATCpPUAJIOB IMCPCXOIUT B
OTXOAKbI, — 3TO MPOU3BOACTBO:

1) MaJIOOTXO/IHOE;
2) 0€30TXOHOE;
3) BTOPHYHOE;

4) HEHCIIPaBHOE.

14. Yem otnryaeTcsi TEXHOJIOTUUYECKASI CXeMa IMPOU3BOJICTBA OT SHEPTOTEXHOJIOTHIECCKOM?
1) MIPUCYTCTBUEM TETUIOOOMEHHOW anmaparypsl;



2)
3)
4)
5)
6)

IIPOU3BOJICTBOM SHEPTUU JIJIsl COCEAHUX 3aBOJIOB;
HAJIMYUEM DHEPreTUYECKOro y371a;

HaJIMYMEM OYMCTHBIX COOPYKEHUI;

peaM3anuel MpUeMoB pereHepaluy U PeKyIepaluy TeIia U JHepIruy;
ABTOHOMHOCTBIO 110 AJIEKTPOIHEPIUU.

15. XuWMHKO-TEXHOJOTHYECKas CHCTeMa, MO3BOJIONIas HAa OJHOM OOOPYAOBAaHHM TOCIE
HEKOTOPBIX U3MEHEHUI KOMIIOHOBKU OOOPYIOBaHMS M PEKUMHBIX [apaMETPOB Pealn30BaTh Pa3IniHbIC
XUMHUKO-TEXHOJIOTMYECKUE TPOLIECCHI, HAa3bIBACTCS:

1)
2)
3)
4)

HEYIpaBJsieMast;
KOMIUICKCHAS;
nepecTpanBacMas;
nepeo0opy0BaHHAsI.

16. Ecniu mpu OMyCTUMBIX M3MEHEHHSAX YCIOBUH XUMHKO-TEXHOJOTHYECKOTO TpoIecca ero
[IOKA3aTeJIM COXPAHAIOTCS B 3aJaHHBIX IIpeaeinax, TO XMMHKO-TEXHOJOTMYECKass CUCTEMa

HAa3bIBACTCA.
1)
2)
3)
4)
5)

YIpaBIsIEMOI;
HEYYBCTBUTEJIBHOM;
YCTOMYHBOW;
aKTHUBHOM;
ABTOHOMHOI.

17. Cpennee Bpemst (hyHKIIMOHUPOBAHUS XMMHUKO-TEXHOJIOTUYECKON CHCTEMBI MEXIY OTKa3aMH
€e 3JeMEHTOB MJIM YHUCIIO OTKa30B, WJIM OOIlee BpeMs MHpOCTOs 3a JAaHHBIA HEpuoj — 3TO

IIOKa3aTciin.
1)
2)
3)
4)

HAJIC)KHOCTH;
YCTOMYUBOCTH;
YIIPaBIIIEMOCTH;
PEaKTUBHOCTH.

18. Xumuueckne Mpou3BOJCTBA, B KOTOPHIX JCHCTBYIOT 3aMKHYTBIE CUCTEMBI BOJOCHAOKEHHS
6e3 cOpoca CTOYHBIX BOJI B BOJIOEMBI, HA3bIBAIOTCS:

1)
2)
3)
4)

0Ee3BOJIHBIMU,
[UKJIHYECKUMHU;
0eCCTOUYHBIMU;
0C30TXOHBIMU.

19. Pacxonnbie K03(pPUIIMEHTHI XapaKTEPU3YIOT PACXO0/l CHIPhs HA €IUHUILY:

1)
2)
3)
4)
5)
6)

Macchl TOOOYHOTO MPOIYKTA,
o0BemMa MOOOYHOTO MPOYKTA,
Macchl IIeJIEBOTO MPOIYKTa;
o0BeMa 1eNeBOro MpoayKTa;
TUTOTHOCTH TEJIEBOTO MPOAYKTA;
MOJISI TPOYKTA.

20. Pacxomubie xodhduimentsl Ky u K g pearentoB A u B [mone A(B)/Monbs R] B xumuko-
TEXHOJIOTHYECKOM TIPOIiecce ¢ XUMUUECKor peakmmei: aA + 6B — rR (Ma, Mg, Mg, - MonsipHbIe
MacChl KOMITOHEHTOB) PACCUUTHIBAIOT 10 YPAaBHEHUIO:

1) KA=—MA, Ky=Ms .

MR B Mg’
Mg Mg



b a
r r.
5) Ky =M i, - MR

bMg ' A My
21. Pacxomubsiii koopduuument K pearenra A [kr A/kr R]) B XUMHKO-TEXHO-JOTHYECKOM

nporecce ¢ XUMHUYecKoil peaknueii: aA — rR (Ma, MR — MossspHBIE MacChl KOMITOHEHTOB)
PaCCUUTHIBAIOT 110 YPAaBHEHUIO:

1) KA=m—:,
2) KAZahT:'
2) KA:XA—/;

22. Ecimu cremneHn IOpeBpaliCHuA pearcHTa A B XMMHKO-TEXHOJOTHYECKOM mnponoecce ¢

XMMHYECKOH peakuumeii : aA + 6B — IR + S, paBHa Xa, T0 pacxonusiii kodppuument K, [kr

A/T R]) (Ma, Mg, Mg, Ms — MoJisipHBIE MacChl KOMIIOHEHTOB) PaBEH:

aM
1) Ky=——"0
(rMR-lO )
(@MA -Xa) .
VKA Mg
3) K, - (@EMa-10%).
AT (MR -xp)
Ma -10°% -

5 KA:( A A);

rMR

5) K _(rMg -10%)
AT (@aMa x,)

23. COBOKYITHOCTh OCHOBHBIX MapaMeTpoB ((hakTOpOB), BIHMAIONMX HA HHTEHCHBHOCTH PabOTHI
anmnapara, Ha3blBaeTCsl PEKUMOM:

1) ONITUMAITEHBIM;

2) TEXHOJIOTHICCKUM;
3) TETUTOBBIM;

4) WH)KEHEPHBIM;

5) 3aJaHHBIM.

24. MatepuaiabHBId OaTaHC XHUMHKO-TEXHOJOTHYECKOTO TIPOoIecca COCTaBISETCS Ha OCHOBE
3aKOHA:

1) COXpaHEHMs MacCchl BEIIECTBA M € YYETOM CTEXHMOMETPHUYECKUX
COOTHOIIICHHI;

2) COXPAHEHHUsI SHEPTHH U C YUETOM CTEXMOMETPUUECKNX COOTHOLIECHUH;

3) JIEUCTBYIOIUX MACC U C YYETOM CTEXHOMETPUUECKUX COOTHOLIEHUN.

25. TernoBoi OanaHc XUMHUKO-TEXHOJIOTHYECKOTO MPOIECCa COCTABIISCTCSI HA OCHOBE 3aKOHOB:



1)
2)
3)
4)
5)

COXpaHEHHUs MacChl BEILIECTBA;
COXpaHEHHUsI SHEPTUH;

COXpaHEHHUS MAcChl BEUIECTBA U YHEPTUH,
JICUCTBYIOIIUX MAcCC;

SKBHUBAJICHTOB.



IMpunoxenue 2

7. OneHOYHbIE CPEACTBA /IJIsl IPOBEIeHUs POMEKYTOYHOM aTTeCTAlMHU

[IpomexyTouHas  aTTecTallds UMEET  LEJIbI0  ONPENelIUTh  CTENEeHb  JOCTHUKCHHS
3alUIAHUPOBAHHBIX ~ PE3YJIbTATOB O00y4YeHUs 10 JucuuIiuHe <« MOJCIUpOBaHUE XHUMHUYECKUX
MIPOLIECCOBY 32 ONpPEeNICHHBIN epro 00yueHusl.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS! U OLIEHOYHBIE CpeACTBA /Jisl NPOBeIeHUs!
NMPOMEKYTOYHOM aTTeCTAINH:
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OIIK-2

CriocobeH ydacTBOBAaTh B peajM3allid COBPEMEHHBIX TEXHUYECKH COBEPLICHHBIX TEXHOJOTUH 10 BBITYCKY KOHKYPEHTOCIIOCOOHOH MpPOAYKIIHH
HOJIUrpa(UUECcKOro ¥ ynakoBOYHOIO IIPOU3BOACTBA

OIlK-2.1

Hcnons3yer 3HaHUSA O COBPEMEHHBIX

Marepuaax, TEXHOJIOTUAX u
00Opy/OBaHUU ISl WU3TOTOBJICHHS
KOHKYPEHTOCIIOCOOHOM

noyimrpauueckoil U yrnakoBOYHOUH
MPOAYKLIUH

Ilepeuens meopemuueckux 60npocos K IK3ameny:

MexaHnueckas 1 XUMHYECKasi TEXHOJIOTUH, UX OCOOEHHOCTH.

BakHelye TeXHOJIOTMYECKUE IIOHATHUS U ONIPEACIICHHUS.

DJeMeHTHI, COCTaBJIAIOIINE CE0ECTOMMOCTD IPOAYKTA U ITYTH €€ CHUKEHHUS.

OcHOBHbIE HaNpaBJICHUS B Pa3BUTHHU TEXHOJIOTHH.

XapakTtepucTuka W 3amackl Cchlpbs. llpuHnunsl oOorameHust coipbs. KomruiekcHoe
HCIIOJIb30BAHUE CHIPbSI.

6. Boza u BO31yX B IPOMBILIICHHOCTH.

7. IlpompblinieHHast BOJOMOATOTOBKA.

8. OcHOBHbIE OKA3aTeJIN Ka4eCTBa BObI.

9. Dmueprernyeckas 6a3a MPOMBIIUICHHOCTH.

10. OcHoBHbIE HaIpaBieHHUs TMOBBIIIEHUS 3(P(PEKTUBHOCTH MCIIOIB30BaHHUS CHIPBEBBIX U
TOIUIMBHO-2HEPI€TUYECKUX PECYPCOB.

11. Knaccuduxanus XUMHUKO-TEXHOJIOTHYECKUX TTPOLIECCOB.

12. TepMomMHAMHYECKHE PACUYETHI XHMHUKO-TEXHOJIOTUYECKHX MPOIECCOB: PABHOBECHE B
TEXHOJIOTUYECKUX MpOIleccax, CKOPOCTb TOMOT'€HHBIX TEXHOJIOTHYECKUX IMPOLECCOB, CIOCOOBI ee
yBEJIMUYEHUS; OOIIMe OCOOEHHOCTH TETEepPOreHHBIX IpoleccoB, Iup(y3noHHBIE CTaauu
TeTEPOre€HHBIX IIPOLIECCOB.

13. I'ereporeHHbple KaTAMTHUECKUE TMPOILECChl. WX OCHOBHBIE CTagull W KHHETHYECKHUE
ocobeHHocTH. KOHTaKTHBIE MacChI.

14. O0umme cBeneHUs O XUMHYECKMX peakTopax, uX Kiaccudukamus. TpeOGoBaHus,
MIPENBABIAEMBIE K XUMUYECKUM PEAKTOPAM.

15. PeakTop wupeanbHOro cmemieHus. PeakTop wunaeanbHOro BbeITecHeHUs. CpaBHEHHE HX
3¢ (HEeKTUBHOCTH.

16. Peaktopbl ¢ HewWIealbHOW CTPYKTYpOH TIOTOKOB. Bpemsi mpeObIBaHHMS B TNPOTOYHBIX
peakTopax.

17. TennonepeHOC B XUMHUYECKUX pPEaKTOpax.

18. Ilpunuuns! monenupoBanust XTII u peakTopos.

g wnE
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19. ITonstue XTC. Crpykrypa XTC, BeTu4rHbI, XapaKTEPUIYIOIIUE UX padoTy.
20. Ouenka cBoiictB XTC. UyBcTBuTeNnbHOCTD U Haje)kHOCTh X TC.
21. Mogemn XTC. Bo3amokHOCTH pa3inudHOro croco6a pynkimonuposanus X1TC.

OIIK-2.2

Bribupaer maTtepuanbl, TEXHOJIOTHH
u 00opynoBaHHE TSI TPOU3BOJICTBA
nonurpaduueckod M YIaKOBOYHOM
MPOIYKIINH C YI€TOM TpeOOBaHHIA K
KauecTBy TMPOAYKIMU U K €&
O0e3omacHOCTH ©W € Y4€TOM
SKOHOMMYECKUX OTPaHUYCHHA

Ilpumepnvle npakmuyeckue 3a0anusn:

3amaga Nel. 380 xr cepsl 100 % 9ucTOTHI CKHUTatoT B U30BITKE BO3ayxa 1,2, 9TOOBI 00ECTIEYUTh
crenieHb Beiropanus cepbl 0,998. Coxepskanue kuciaopoaa B Bozayxe coctaBisieT 0,21 oObeMHBIX
noneit. OnpeaenuTs 00beM U COCTaB 00Pa3YIOIIETOCs MPU CKUTAHUH ITEYHOTO Tra3a.

3amaya No2. 100 1 pynsl, conepxkamen 0,32 macc. noneit xenesza, 0,025 mace. noneit Meau u
0,015 wmacc. pomeld LWMHKAa MOJIBEPrarOT CENEKTHBHOMY obOoramenuto. [Ipu sToM mosydarot:
dioTannoHHbIN KoryenaH, coaepxkamuii 0,47 mace. moneit xenesa (crenenb oboramenus — 0,95);
XaJIbKOMUPUTHBIM KOHIIEHTpAT, coaepxamuii 0,28 macc. mosei xeneza (CTerneHb oOOTamieHus —
0,80); MMHKOBBIA KOHIIEHTpAT, coaepxammii 0,46 macc. monei jkene3a (CTerneHb oOOramieHus —
0,79). OnpenenuTh Maccy M BBIXOJI KaXKIOTO MPOYKTA.

3amaua  Ne3. Omnpenenuts pacxoanbie koddduuuentsl (PK) dochopHoit  kuciaoTs
KOHIeHTpanued 55 % u amMmaka koHeHTpanued 98 % s mpoumsBonactBa 1 T oprodocdara
AMMOHHSL.

3amaua Ne4. TTeunoit ra3z umeet coctaB (00BeMHBIX Jtosiei): okcuaa cepsl (IV) — 10 %; kucnopon
— 8 %; a30T — 82 %. K Hemy no6aBistoT BO3ayX A0 conepkanus okcuaa cepsl (IV) 7 %. O6bemuas
JoJ1s1 Kucnopoa B Bo3ayxe — 21 %. Onpenenuts cocTaB ras3a Mocjie KOppeKTUPOBKH U COACpKAHHE
B HEM KHUCJIOPOJa.

3amaua NeS. Omnpenenuth pacxon Oyporo yris, coaepsxkamero 70 mace. % C, BoasHOTO mapa u
Bo3nyxa s monyuenus 1000 M® cocrasa (o6bemu. %) CO — 40, H»-18, N-42. Ilpomecc
razudukanuu uaer no ypasaenusim: C + H,O = CO + Hy, 2C + O, = 2CO. Ilpouecc okucieHus
2NO + Oy <> NO4. PaccuutaTh cocTaB paBHOBECHOW Ta30BOM CMECH, €CIM HMCXOJHAas CMECh
conepxut 5 % ooremH. NO. 3HaueHne KoHCTaHTHI paBHOBecHs — 0,435.

3amaua Ne6. Ilpu oxucnenuun okcuna cepsl (IV) B okcua cepsr (VI) B mpousBojcTBE cepHOIA
KHCJIOTHI B KOHTAKTHBIN ammapar mocTymnaer ra3 cocrasa (%, oobemH.): SO, — 11; O, -10; N, — 79/
Crenenb okucienus — 70 %. Paccunrarh cocTaB OKHCICHHOTO Tasa.

OIlK-2.3

VYuyactByet B
TEXHUYECKU
COBPEMEHHBIX
W3TOTOBJICHUS

peanu3anumn
COBEPLIEHHBIX
TEXHOJIOTUH

Ilpumepnvie npakmuueckue 3a0anuA:

3agaua Ne 1. IIponecc onuchiBaercst peakuueit Tuna A + B — R ¢ koHcTaHTO# ckopoctu k =
0,54 n/(monb/muH). O0BEeMHBIE TTOTOKH BElIeCTBAa A ¢ KOHIeHTpanuen 1,8 Monw/m1 u BemiecTBa B ¢
KoHIeHTpauueit 2,7 monw/n paBHbl 100 u 80 yi/mMuH. [Ipon3BOANTENBHOCTE peakTOpa MO MPOJIYKTY
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KOHKYPEHTOCIIOCOOHON MPOIYKIIUU
MOJUTPAPUUECKOTO ¥ YIAaKOBOYHOTO
MIPOU3BOJICTBA

R cocraBnser 8,64 kMoib/4, KOHIIEHTpamus npoaykra R Ha Beixome - 0,8 mosb/n. Onpeaenutsb
TpebyeMbIii 00bEM peakTopa CMEIICHHUS.

3amaua No 2. B HempepbIBHOM peakTOpe CMELIEHUs MPOBOAMUTCA MOCIEAOBaTENbHAS peaKlus
tuna A — R — S ¢ xorcrantamu ckopocteit k1 = 0,5 u-1 u k2 = 0,8 g-1. MicxoaHast KOHIIEHTpALHS
BemecTBa A paBHa 5 kMoibs/M3. [IpoaykTel R 1 S Ha Bxoze B peakTop OTCYTCTBYIOT. Paccumrarh
HEO0OXOUMBIN 00BEM peakTopa BHITCCHEHHUS, CTCTICHb MPEBPAIICHUS BEIIECTBA A, CEIIEKTUBHOCTh
Y BBIXOJI LIEJIEBOTO MPOIYKTA.

3amgaua Ne 3. B nmpotounom PUC o6vemom 2 M3 mpoBoauTcs HeoOpaTuMas 3K30TepMUYECKas
peakius ¢ KOHCTAaHTOM CKOPOCTH, ¢, ommceiBaemoit ypaBHEHUEM k=102 TernoemrocTs
peakimonHoit cmecu paBHa 20190 JIx/(kreK) m He 3aBUCHT OT TeMIIepaTypbl M CTEICHU
npeBpaieHus. [I10THOCTh peaklMOHHOW CMECH OcCTaeTcsi MOoCTOssHHOW W paBHou 1000 Kr/m®.
McxonHplii peareHT ¢ KOHIICHTpalMed 6 KMOJb/M3 IOJAeTCS B PEAKTOpP CO CKOPOCTHIO 5 M,
Tennosoii apdexrt paBen 96600 [x/Monb. Temneparypa B peakTope He Ao/bkHA TpeBbimath 333 K.
Paccuurarh, mpu KakoW Temreparype ClenyeT IoJaBaTh HMCXOAHBIM PacTBOP, YTOOBI Mpolecc
MPOTEKaJ B aI1a0aTUYECKUX YCIOBUSX.

OIIK-7

Cnoco0OeH MpUMEHSATh METO/bl ONTUMHU3ALUU TEXHOJOTHYECKUX MPOIECCOB MPOM3BOCTBA YIIAKOBKH, MOJIUTPAPUUECKON MPOIYKIUU U MPOMBIIUIEHHbBIX
U3JIeNui, TPOM3BOUMBIX C UCIIOJIBb30BaHUEM MOIUTPAPUUECKIX TEXHOIOTUNA

OIIK-7.1

AHanuzupyer TEXHOJIOTUYECKUI
MpOLECC MPOU3BOJICTBA NEYATHON U
YIAKOBOYHOM MPOAYKLUUU C TOUKHU
3peHus HEO0OXOIUMOCTH
ONTUMM3ALINU u BHEAPEHUS
WHHOBAIIMOHHBIX TEXHOJIOTUI

Ilepeuens meopemuueckux 60npocos K IK3ameny:
IIpon3BoaCTBO amMmmuaka

IIpon3BoaCTBO a30THOM KUCIIOTHI.
IIpon3BOACTBO CEPHOM KHUCIIOTBHI.
ITpon3BoacTBO BOAOpOA.

[Tpon3BOICTBO MUHEPAIBHBIX YI0OpEHUI.
IIpou3BoACTBO CONEH.

[Tpou3BOACTBO HIENOYEH.

ITpoueccrl OpraHM4ecKOro CUHTE3A.
TexHnonorust HeTU: epBUYHas epepadboTka HeDTH.
10 JecTpykTuBHas epepaboTka HeTH.

11. Ounctka HePTETPOIYKTOB.

12. CuHTEe3 METHIIOBOTO CIIHUPTA.

CoN~ LN E
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

CuHTE3 3TUIIOBOTO CIIMPTA.
[TpousBocTBO OyTamueHa-1,3.
XnopupoBaHue napauHoOB, UX IPOU3BOAHBIX U OEH307Ia.
IIpou3BOACTBO alleTHIICHA.
OcHoBHbIe MeTObI osydeHust BMC.
[Tpon3BOACTBO XUMUYECKHUX BOJIOKOH.
ITpon3BOACTBO 31aCTOMEPOB.
DNIEeKTPOXUMHUYECKHE [TPOU3BOJICTBA.
ITpon3BOICTBO KUPOB.
[Ipon3BoacTBO MBLIA.
23. IIpou3BOJCTBO CHHTETHYECKUX MOIOLIUX CPEACTB.
24, XuMuyecKkasi TEXHOJIOTHSI M OXpaHa OKPYKAIOIIEH Cpelnbl: OYMCTKA MPOMBIIIICHHBIX
BBIOPOCOB M OTXOMAALIMX I'a30B XUMMUYECKUX MTPOU3BOJICTB; OUMCTKA UX CTOYHBIX BOJ, IepepadoTka
TBEPJIbIX OTXO0JIOB.

OIIK-7.2

VYuactByeT B
OTJIETIbHBIX ornepauui
TEXHOJIOTHYECKOTO
MPOU3BOJICTBA MeyaTHOM

YIAKOBOYHOM MPOAYKIUH B LIETIOM

MOACIMPOBAaHUHU

u

nporiecca

u

Ilpumepnvle npakmuueckue 3a0anun:
3agaua Nel. CocraBuTh MaTepuaibHbII OanaHc XJopaTopa B NMPOU3BOACTBE XJopOeH3ona (Ha 1 T
xyopbensona). CopepkaHue KUAKUAX MPOAYKTOB (m, %): Oenzoma — 65,0; xmopbenszona — 32,0;
nuxiopOen3ona — 2,5; tpuxiopOenzona — 0,5. Mcxoauslii TexHnueckuit 0eH3on coaepxut 97,5 %
CsHe, Texuuueckuii xop — 98 % Cls.
3agaua Ne 2. CocTaBUTh MaTepUaIbHbIM OajgaHC MeYM s COKUTAHUS Cepbl IPOU3BOIUTEIHHOCTHIO
60 1/cytku. Ctenens okucieHus cepsl — 0,95. Koaddumment nzdrpiTka Bo3myxa — 1,5. Pacuer Bectu
Ha NMPOU3BOAUTENBHOCTD IIEUH 110 CKUTaeMOM cepe B Kr/Jac.
3amaya Ne3. Paccumrarh TemsaoBoi OanaHC KOHTAKTHOTO ammapara Juisi YaCTUYHOIO OKHUCIICHHS
okcuaa cepsl (IV) okcun cepst (VI) mpousBoaurensHocThi0 25000 M*/4. MlcXozHas ra30Bas CMech
comepxut (¢, %): okcuaa cepsl (IV) - 9,0; kucnopona — 11,0; azora — 80,0. CTeneHb OKHCICHUS —
88 %. Temmneparypa Bxoasmero raza 460 °C, Beixomsumiero — 580 °C. CpenHsisi TEILIOEMKOCTh
cMmecH (YCJIOBHO MpUHSATAs HeM3MeHHOM) — 2,052 kJ[x/ (MS-OC). [ToTepu TENMIOTHI B OKPYKAFOIIYIO
cpeny 5 % oT npuxoja TEIIOTHI.
3amaua Ne4. PaccuntaTh 00BEM MOJMMEPU3ATOPA CTUPOJIA U COCTABUTH TEIIOBOM OajaHC MEepBOTO
noiaumepusaTopa (B k/[k Ha 1 T ucxonHoro cruposia) npu KodpUIMEHTe 3aN0IHEHUsT PeakTopa
0,65 u paGouem oGbeme — 1,8 M>. ITnoTHOCTH cTHpOIa — 0,906 T/cM®, TErIOeMKOCTh CTHPONIA TIPH
50 °C — 1,742 xJIx/ (M3'°C), mpu 145 °C — 2,479 x]JIx/ (M3'°C); nonuctupona: npu 20 °C — 1,457
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kJx/ (M>+°C), mpu 145 °C — 3,119 kJIx/ (M>+°C). [pouecc Haunzaercst pu 50 °C, 3aKaHYHBACTCS
npu 145 °C. Crenens nonumepusanuu — 48 %. Bpems npebbiBanus B peakTope — 2 Jaca.
OIIK-7.3 [Ipumensier ONTUMAJIbHbIE Ilpumepnvle npakmuueckue 3a0anun:
TEXHOJIOTUYECKUE  PEIICHUS u [3amaga Nel. XXunkodasnas peakius Thma uMeEeT KOHCTaHTY ckopoctd k = 3.8 y!l. 3anannas
IIPUEMBI JUISL TIOBBIIIICHUS | CTETIEHb IpeBpameHus BemectBa A cocrasnser 0,8, mcxomnas koHientpauus A - 0,8 Moib/i.

3¢ PeKTUBHOCTH TPOM3BOACTBA U
Ka4ecTBa II€YaTHOM U YIAKOBOYHOM

MPOYKIIHH

O0BeM peakTopa CMEUIEHUS MEePUOJAMYECKOro JCUCTBUS - 4 M. Koaddumuent 3anonaenus 0,8.
Bpems 3arpy3ku M BBITPY3KM 3a OJHy omepanutro 8= 20 MuH. Onpeneiaurb CyTOYHYIO
MIPOU3BOIUTENLHOCTD 10 MPOAYKTY R.

3anaua No2. XKunkodasznas peakuus Tuna A— R — S umeer KoHCTaHTBI cCKOpocTeid, paBHble kg = 2
ctu ko= 0,8 ¢, O6wbemusbIil pacxoJl MCXOJHOTO BemecTBa A C KOHILEHTparued 1,8 Moib/i
cocrapisier 18 M/u. Paccunrtath 0GbEM PEakTOpa BBHITCCHEHHMS IS HONYYCHHS MAKCHMAIBHOTO
KOJIMUECTBA BelIecTBa R, CENeKTUBHOCTh U MPOU3BOAUTEIHLHOCTD MO MPOIYKTY R.




0) Ilopsimiok mpoBeleHUs] MPOMEKYTOYHOWH aTTeCTAIMU, MOKA3aTeId MW KPUTEPUH
OlleHUBAHMS:

[TpomexyTouHas aTTecTanus 1o AUcCHUIuinHe «MoJJenupoBaHie XUMHUYECKUX MTPOIIECCOBY
BKIJIIOYAET  TEOPETHUYECKHE  BOMNPOCHI,  IO3BOJSIONIME  OLICHUTh  YPOBEHb  YCBOCHHS
00y4aromyMuUCs 3HAHUH, U MPAKTHUECKUE 33aJJaHHs, BBIBISIONINE CTEIIEHb C(HOPMUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOAUTCS B (hOopMe IK3aMEeHa.

3ayer ¢ OLEHKOW MO0 JaHHOH JUCHUIUIMHE NPOBOJUTCI B YCTHOM (opme 10
9K3aMEHAIIMOHHBIM OHJIeTaM, KOTOpble BKIIOYAIOT 2 TEOPETHUYECKHX BONpPOCa U  OJHO
[IPAKTUYECKOE 3aJJaHHeE.

IToka3aTenu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBHIMONHACT NPAKTHUECKUE 3aJaHHs, CBOOOAHO OIEpUPYET
3HAHUSAMU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUUTENIbHbIC OIMMOKHM, HETOYHOCTH, 3aTPyIHEHHS TpH aHAJUTUYECKUX OIEpalusx,
NepeHoce 3HaHUI U YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XO0J€ KOHTPOJIbHBIX MEPONPUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, yMEHUWH, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OIEHKY «HEeY/IOBJIETBOPUTEJbHO» (2 0amia) — oOydaromuiics IEMOHCTPHUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOJKET TOKa3aTh MHTEIUICKTYaIbHbIE HABBIKH PEIICHUS MPOCTHIX 3a7au.

— Ha OIICHKY «HEeYIOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEINCHHUS M OObACHEHUs WH(GOpMALlMK, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



