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I10 HAIIpaBJICHUIO TOATOTOBKHU

18.03.02 Duepro- u pecypcocOeperaromiye npouecchl B XuMUYECKOW TEXHOJIOTHH,

HepTeXUMHUHM U OMOTEXHOJIOTHUU

HaIpaBICHHOCTH (IPOdITbH)
ParmonansHoe PpUPOI0NIONB30BaHNE, PEIUKIMHT U YTHIIN3AIUS OTX0/I0B

®opma 00ydeHUs: 3a09HAs
I'ox mabopa: 2021

O6mras TpynoeMkocTb: 26 3E

Pacnpeueneﬂue YacCoB JUCHHUIIMHBI 110 CEMECTPaM

Cemectp 3 4 4 5
®opma koHTpOJs | 3aueT | OK3aMeH | 3ader Ox3amen | Hroro

Bun 3ansaruit
Jlexuun 4 4 4 4 16
JlaGopaTopHbIe 6 6 6 6 24
ITpakTHueckue 6 6 6 18
PykoBo/cTBO: KypcOBBIE PaOOTHI
(mpoexTsl) / PT'P
ITpoMexyTouHas aTTeCTalMsI 0.25 0.25 0.25 0.35 1.1
KonraktHas pabota 16.25 16.25 16.25 10,35 59,1
CamocrosTenbHas paboTta 268 196 88 305 857
KoHTpons 3.75 3,75 3.75 8.65 19,9
Hroro 288 216 108 324 936




Pabouyto mporpammy coctaBui(u):

HoueHt, noneHt, kauj. tex. Hayk. Kamycrun I1.I1.

(Oondrcnocmy, yuernoe 36anue, cmeneib, Damunus 1.0.)

IIpenonasarens, ['ymuna T.11.

(OozndicHOCmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensenrt

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuuIminHbl coctaiena Ha ocHoBaHuu ®I'OC BO u yyeOHoro miana
HanpasneHus: noarotoBku 18.03.02 Duepro- u pecypcocbOeperaroniye Mmpouecchl B XMMHUECKON
TEXHOJIOTUH, HEPTEXUMHUH U OMOTEXHOJIOTUN

Cpok neiicTBUs padoueii mporpaMMebl JMCHHUILIMHBI 10 «31» aBrycra 2026r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
«XUMHUYECKask TEXHOJIOTHSI U PECYPCOCOEPEKEHHE

(mporoxon 3acemanust Ne OT « » 20___1.).




1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA AOUCHHUIUIMHBI — HM3YUYCHHC TCOPCTUUYCCKUX 3aKOHOMepHOCTCﬁ OCHOBHBIX
IIponeccoB XHUMHYSCKOM TCXHOJIOTHMH, 3HAKOMCTBO C Teopﬂeﬁ XUMHUYCCKUX PCAKTOPOB U O6H.[I/IMI/I
IMpUHIOUITIaMHA pa3p360TKI/I XUMHKO-TCXHOJOTMYCCKUX IMPOLECCOB HA OCHOBC CUCTCMHOT'O IIOAXO0JA.

2. Mecto nucuumiunsl B ctpykrype OITIOII BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercs MaHHAs JUCIUILIMHA!
«I[Ipobnembl ycroilunBoro pa3BuTus», «OOmIas U HeopraHuyeckas XuMHs», «OpraHudeckas
XUMUS, «AHATUTHYECKAS XUMUS ¥ PU3UKO-XUMUIECKIE METO/IbI aHATTN3a.

JIMCUMIUTUHBL U TPAKTHKH, ISl KOTOPBIX OCBOEHUE JaHHOM NUCHUIUIMHBI HEOOXOAUMO KaK
npenmectBytomiee: «Kommonnnas xumus», « TexHOIOruu nepepadOTKH U YTHIU3AMUHA OTXOJIOBY,
«MHCTpyMEHTaIbHbIE METOAbl XUMUYECKOTO aHaIN3a B PAllMOHAJILHOM HCIOJIB30BAaHUU CHIPHEBBIX
U DHEPreTUYECKUX PECYpPCOB», XUMHS M TEXHOJOTHUS HEOpPraHWYECKUX BeuiecTBy», «lIporeccel u
anmnapathl 3alIUThl OKPYXKAIOUIeH cpeab», « IKOIOrHIecKast SKCIIePTH3a».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTPOJIHpYyeMbIe
KOMIIETCHIIMHU

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIN

IInanupyemble pe3ybTaThl
o0yueHust

OIIK-1. Cnocoben
n3y4aTh, aHAJIU3UPOBATh,
HCI0JIb30BaTh MEXaHU3MBbI
XUMHYECKUX PEaAKIUH,
MIPOUCXOMSIINX B
TEXHOJIOTHYCCKUX
npoueccax u
OKpYXarollleM Mupe,
OCHOBBIBASICh Ha 3HAHUSX
O CTPOCHUHU BEILIECTBA,
MIPUPOJE XUMUYECKON
CBSI3U U CBOMCTBAX
pPa3IMYHBIX KJIACCOB
XUMHYECKUX DJIEMEHTOR,
COE€IUHEHMH, BEIIECTB U
MaTepHUaJIOB

OIIK-1.1. 3naer
TEOPETHYECKHE OCHOBBI
oOuieil U HeopraHM4ecKon
XMMHUH U TIOHUMAET
IIPUHLIUIBI CTPOCHUS
BEILIECTBA M IIPOTEKAHHS
XUMHYCCKUX ITPOLCCCOB

3HaTh:
— OCHOBHBIE KOHIIENIMA CO3JAHUSA
XUMHUKO-TCXHOJIOTHYCCKUX CUCTEM,

— THUIBI MOJeJIEn XUMUKO-
TEXHOJIOTUYECKOI CUCTEMEL.
YMmers:

— IMPUMEHATh OCHOBHBIE KOHIIENIIUU
CO3aHUS XUMHKO-TEXHOJOTUYECKUX
CUCTEM INPH aHAIM3€ CYLIECTBYIOLIEH
U MOJEIUPOBAaHUU HOBOM XHMMMKO-
TEXHOJIOTHYSCKOMN CUCTEM;

— IIPUMEHSATD PA3JIMYHbIE MOJIEH IIPU
aHAJIM3€ CYIIECTBYIOIIEH U
MOJIEIMPOBaHUHN HOBOM XUMUKO-
TE€XHOJOTMYECKON CHCTEMBI.

Bnaners:

— cioco0aMu aHaJIn3a

3¢ (HEeKTHBHOCTU pabOTHI XUMHUYECKHIX
MIPOU3BOJICTB, pacyeTa U aHaIN3a
MPOIECCOB B XUMUYECKHX PeaKTOpax.

OIIK-4. Ciocoben
MOHUMATb TTPUHIIUITHI
paboThl COBPEMEHHBIX
UH(OPMAIMOHHBIX
TEXHOJOTHI 1
MCTIONB30BATh UX IS
peIIeHuUs 3a1a9
npodecCHOHaNBHOM

OIIK-4.1. IIpumensier
3HAHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHH NP pEIICHUN
3a/1a4 mpodeccuoHaTbHON
JESTENIBHOCTH

3HaTh: CMocoObl peKymnepaluuud |
yTUIM3ALUN OTXOJIOB npu
MIPOBEACHUHU IMPOLECCOB XUMHYECKOU
TEXHOJIOTUM U OMOTEXHOJIOTUU

YMers: HCII0JIb30BaTh B
npoeCCUOHATTBHON  JEATeNbHOCTH
3HaHUS B 0O0JacTH TMpPOLECCOB U
anmnapaToB XUMHUYECKOW TEXHOJIOTHU

3



®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

I[lnanupyembie pe3yabTaThl

KOHTPOJINpYyeMble N
KOMIIeTeHIIH o0yueHust
KOMIIeTeHIIUH
ACATCIIbHOCTHU n 6I/IOTCXHOJ'IOI‘ 5058

Biagers: YIPABIICHUS
npoleccamMmu XUMUYECKOH
TEXHOJIOTHH U OMOTEXHOJIOTUH

METOJaMU

ITIK-1 — Cnocoben
OCYIIECTBIISTh
TEXHOJOTHUSCKUH
MIPOIIECC B COOTBETCTBUU C
CIIOCOOHOCTHIO
y4acTBOBATh B
COBEPIIICHCTBOBAHUU
TEXHOJIOTHYECKHX
MPOLECCOB C MO3ULIHI
SHEPro- u
pecypcocOepexeHus,
MMHHUMU3aIAU
BO3JCHCTBUSA Ha
OKPYXAIOIIYIO Cpely

I[IK-1.2. Hcnonp3oBaTh B
npodecCuoHAIbHON
JIEATEIIbHOCTH
yIPaBICHUS
TEXHOJIOTHUYECKUMH
MpoLeccaMu OPraHHYECKOTO
CHUHTE3a u CIIOCOOBI
PEKyIepaly U yTHIN3aluu
OTXOJIOB MIPOU3BOICTB
OpPraHMYECKOT0 CHHTE3a

METOABI

3HaTh:

— chopmMupoBaHHbBIE U
CUCTEeMATUYECKUE 3HAHUS
METOJIOB COBEPIIICHCTBOBAHHS
TEXHOJOTHYECKHUX MPOIECCOB C
TIO3HIINHI SHEPTO- U
pecypcocOepekeHtsi, METOI0B
MUHHMHU3AIUU BO3JICHCTBUS HA
OKPY’KaIOIIYIO Cpeay.

Bnaners:

— YCIICIIHO ¥ CUCTEMaTHYECKU
METOJJaMH COBEPILIEHCTBOBAHUS
TEXHOJIOTHYECKHUX MPOIIECCOB C
MO3UINI SHEPTo- U
pecypcocOepekeHus, METOJaMu
MUHUMU3ALUU BO3JCHCTBUS Ha
OKPY’KAIOIILYIO CPELy.

YMerTs:

— YCIIEIIHO ¥ CUCTEMATUYECKU
COBEPILEHCTBOBATh TEXHOJIOTUYECKUN
IIPOLIECC € ITO3ULIMM dHEPTO- U
pecypcocOepexeHusi, MUHUMHU3aIN
BO3JEHMCTBUS HA OKPYXKAIOIIYIO CPEAY.

[1K-2 — Cniocoben
UCTIOJTb30BaTh
COBpPEMEHHBIE
MH(pOpPMallMOHHbIE
TEXHOJIOTUH, TPOBOJIUTH
00paboTKy HH(pOpMaLHH C
UCIIOJIb30BaHUEM
MPUKJIQJIHBIX TIPOTPAMM H
0a3 TaHHBIX I pacyera
TEXHOJIOTUIECKUX
apamMeTpoB
000pyI0BaHUS U
MOHUTOPHHTA MPUPOTHBIX
cpen

[TK-2.1. Ucnons3yer
coBpeMenHbie IT-
TEXHOJIOTHH IIpU cOope,
aHanuse, o0paboTke 1
NIpeJCTaBICHUN
nH(pOpPMaLIUY O XUMHUKO-
TEXHOJIOTHYECKOM ITpoIiecce
Y aHAJIM3€ COCTOSHHS
MIPUPOJHBIX CPeL

3HaTh:

— noka3zaTenu 3p¢eKTUBHOCTH
XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI;
— TMOKa3aTeJId HKOJIOTUYHOCTU
XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI.

YMers:

— paccuuTaTth MoKa3aTeian
3(PEeKTUBHOCTH TEXHOIOTUUECKOTO
IIpoLEeCca;

— OTIPENIEeIUTh TIOKA3aTeNn
3KOJIOTUYHOCTH XUMHUKO-
TEXHOJOTMYECKOro mpolecca.

Brnanets:

— METOJIaMM pacyeTa Mokasarenen
3¢ (HEKTHBHOCTU TEXHOIOTUYECKOTO
Tporiecca;

— METO/IAMH OIPEAEIICHUS
nokasarelieil SKOJIOTHIHOCTH
XHMUKO-TEXHOJOTHYSCKOTO




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTeHIIUH

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i

IlnannpyemMsble pe3yabTaThl
o0yueHust

mpolecca.




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI
4.1 CTpykTypa M cofep:KaHue JUCHUIIMHBI «O0mAas XumMudeckas Texosaorust 1»

®opMbI TEKYLIETO

. KOHTPOJIA
Bun HauMeHoBaHHe TEM 3aHATHH Oo0bem,
MonayJab (pa3ae) . . Cemectp banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHOoii padoThI (yueOHOii padoThI) q,
OLIEHOYHOT 0
cpeacrsa)
Monayisb 1. Du3uko-XxUMHU4YECKUE MOCPECTBOM
Oo6mue cBenenus o |Jlex Nel 3aKOHOMEPHOCTH B XUMHUECKOMH 3 2 - «OHJIAMH-
XUMHYECKON TEXHOJIOTHH KOHCYJIbTAIIUH»
TEXHOJIOTHU. Pemenne 3amay mo XuUMHYECKIM OTuyer no
XnMuKo- IIp Ne 1 ypaBHEHHUAM. PacdeTsl ¢ 3 1 10 - IPAKTHYECKOMY
TEXHOJIOTUYECKAs MIPUMEHEHUEM Ira30BbIX 3aKOHOB 3aHsaTHIO No |
cucrTema. Ornpezenenne mIOTHOCTH Otyet no
JIab Ne 1 pacTBopUTEIEH 3 6 10 - nabopatopHoit
pabote Ne 1
OrnpeziesieHne CTETeHN .
[TpomexyTouHbII
Cp Ne 1 BJIarOMNOIJIOIEHHS a1cOpOEHTa 3 10 - -
tect Nel
XUMHUYECKOE MTPOU3BOJICTBO U
XAMHKO-TEXHOJIOTUYECKUH MPOLECC,
CTPYKTYypa, COCTaB M KOMIIOHEHTHI HOCPE/ICTBOM
Jlex Ne 2 ’ 3 2 - «OHJIAlH-
XUMHUYECKOTO TIPOU3BOICTBA
KOHCYJIbTaITHH
(cbIpbeBast U HHEpreTHYecKas 0a3a
XUMHUYECKOH TIPOMBIIUICHHOCTH )
CocTaB UCXOIHBIX U PEAKIIMOHHBIX OTuyer no
IIp Ne 2 cMmecei 3 1 10 - MPaAKTHYECKOMY

3ausTHIO Ne 2




®opMbl TEKYLIEr0

Bun HauMenoBanue TeM 3aHATHH Oo0nbem, KOHTpO.IA
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
AHaJIn3 N3MEHEHMsI PaCXOHbIX
K02(pPHILIMEHTOB 1O CHIPHIO HA Oruer o
IIp Ne 3 3 2 10 - IPAKTUYECKOMY
OCHOBAHMHU pacyeTa MaTepUantbHOTO
Oayanca peakropa sansTuio Ne 3
Oco0eHHOCTH COCTaBIICHUS .
Cp Ne 2 MaTepuaIbHbIX 0aJaHCOB JUIs 3 10 - - HpomesyTouHbIH
HEOOpaTHUMBIX peakLus reer Nel
Oco0eHHOCTH COCTaBIICHUS .
Cp Ne 3 MaTepuaIbHbIX 0aJaHCOB JUIs 3 10 - - HpomesyTouHbIi
00paTUMBIX peaKIui rect Nel
CxeMbl MPOU3BOICTBA. ONIEPAITUOHHAS
U TEXHOJIOTUYECKAsl CXEMBI .
CpNe 4 MIPOU3BOJICTBA, OTKPHITAS U 3 10 - - HpomexnyTosHeIi
UPKYJISLUOHHAS CXEMBI. Y CIIOBHbIE reer Nel
0003Ha4YeHMsI anmnapaTroB U MallluH
Meroauka pacdera TEIIOBbIX Oruer o
IIp Ne 4 6anaHcoB 3 2 10 - IIPAKTUYECKOMY
3aHaTHI0 Ne 4
OCHOBHBIE XapaKTEPUCTUKH,
Cp Ne 5 MOKa3aTesi KauyecTBa U mapaMeTphl 3 10 i ) [TpomexyTOUHBIN
yTpaBJIEHUS] XUMHUKO- TecT Nel
TEXHOJIOTUIECKUX MPOIECCOB
OCHOBHBIE TEXHOJIOTMUYECKHE n .
Cp Ne 6 MOKa3aTeln XUMHUKO- 3 10 - - POMENYTOUHBIH
TecT Nel

TCXHOJIOTHYCCKHUX MPOICCCOB




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
HccnenoBanue BIMSHUA
Co No 7 YIPaBIAIOLIUX [1apaMETPOB Ha 3 10 IIpomexyTOUHBIN
p A U3MEHEHHE PaBHOBECHOI'O COCTaBa TecT Nel
PEaKIIMOHHOU CMECH
HccenenoBanue paBHOBECUS
«IByXKOMIIOHEHTHBIH PacTBOp — Hap» .
yX P P P ITpomesxyTOouHBIH
Cp Ne 8 JUISI TIOJTHOCTBIO CMEIIHBAIOIINXCS 3 10 - - et Nol
KHUJIKOCTEH, He 00pa3yIOIIMNX }
a3€0TPOIHBIX CMECEM
HccnenoBanue BIUSHUA
Cp Ne 9 YIPaBJISIOLUUX 1apaMETPOB Ha 3 10 ITpomesxyTOouHBIH
p e Habmoaemyro ckopoctb XTII TecT Nel
HccnenoBanue paBHOBECHS «PACTBOP
Cop No 10 — I1ap» NOJIHOCTBIO CMENTUBAIOIIUXCS 3 10 IIpomekyTOUHBIN
p A KUAKOCTEH, 00pa3yromux TecT Nel
a3e0TPOIHBIE CMECH
CucreMHBI ypOBHEBBIN METO o
[TpomMexxyTOUHBII
CpNe 11 aHaJIM3a XUMUKO-TEXHOJIOTHYECKUX 3 10 - -
TecT Nel
MIPOLIECCOB
AHanu3 3Hepro3arpar st peakTopoB .
prosatp p p ITpoMexyTouHbIi
Cp Ne 12 C pa3IN4YHbIM TEMIIEPATYPHBIM 3 10 - -
TecT Nel
PEKUMOM
Pacuet ncxomHbIX KOAPHHUITUESHTOB Tpomesxyroumbiii
Cp Ne 13 3 10 - -
P TecT Nel




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
[lepcrieKTUBBI Pa3BUTHUSL XUMUYECKOM
TEXHOJIOTHM KaK Hayku. Pa3Butue
HOBBIX ITOKOJICHUN
BBICOK09()(DEKTUBHBIX XUMHUKO- TIpoMexyTOUHbI
Cp Ne 14 TEXHOJIOTHYECKHX MPOIIECCOB, 3 8 - - rect Nel
BKJIIOYasi KaTaIUTUYECKUE,
ANEKTPOXUMHUYECKUE,
doroxumHuueckue, MeMOpaHHbIE
[TpomexyTrounblii TecT Nel b o
CpNe 11 3 9 10 POMEXKYTOUHBII
- tect Nel
Cp Ne 15 [Tpoueccsl ruponan3a, ruapaTanuy, 3 10 i i [TpomexyTouHbIi
- sTepupUKAITII tect No2
I'maponu3 kapOoHarta HaTpUs TTpoMesKyTo .
MEKYTOUHBIH
Cp Ne 16 3 10 - -
P TecT Ne2
Omnpenenenye SHTAIBINU THIpaTallin M OMEsKyTOTHAL
Cp Ne 17 (TemI0ThI TUApPATAIINH ) BELIECTBA 3 10 - - p y
TecT Ne2
Pemenne 3a1a4 mo XUMHYECKOU I .
OMEKYTOYHBIN
Cp Ne 18 TEpMOJUHAMHUKE U TEPMOXHUMHUU 3 10 - - P Y
TecT Ne2
IIpoueccsl CEpHOKUCIOTHON TTpoMesKyTouHBI
CpNe 19 THIIpaTanuei oehuHOB 3 10 - -
P Apatatl ¢ TecT Ne2




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
o No 20 [Tpoueccel nepepadboTku HEYTIHOTO 3 10 ) ] TTpOMEsKYTOHbI
p A ChIpb3 TecT Ne2
Omnpenenenne GU3NIECKUX CBOMCTB TDOMESKYTOUHEL
Cp Ne 21 HEPTEPOAYKTOB 3 10 - - P Y
TecT Ne2
[Tony4yeHrne CHHTETHUECKUX KUPHBIX TboMesk VIO
Cp Ne 22 KHCJIOT OKUCIIEHUEM 3 10 - - P TeCTy;’OZ
HOPMAaJIbHBIX Mapa(uHOBBIX 3
3amura 1a00paTOPHBIX padoT TpoveskyTouHbiii
Cp Ne 23 3 10 - -
pN TecT Ne2
Kontposnbnas padota «Pemenue T OMEKYTOUHLL
Cp Ne 24 MaTepUaIbHBIX U SHEPreTUYECKUX 3 10 - - p TeCTyN°2
OaslaHCOBY B
N3yuenune TeopeTnyecKkoro
marepuana. [lorrotoBka oTueToB Mo
Cp Ne 25 P g 3 26 - -
nabopaTopHBIM paboTaMm 1
NPAaKTUYECKUM 3aHATHIM
[TpomexyTounslif TecT Ne 2
Cp Ne 25 3 5 10 IIpomexyTOUHBIN
- TecT Ne2
[IpomexxyTouHas arrectanus
ITA 3 0.25 -
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®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI0
cpeacrsa)
Kontposnb Hrorosslii TecT 3 3.75 30 - 3auer
Hroro:| 288 100
4.2 CTpyKTypa M coAep:KaHue TUCHUIIMHBI «O0mAass XuMu4ecKass TeXHOJI0Tus 2»
®opMbl TEKYILLEro
. KOHTPOJIA
Bun HauMeHoBaHHe TeM 3aHATHH Oo0bem, p
Monyas (pa3aen) . . CemecTtp banabl | UHTEpaKkTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHol padoThI) y.
OLICHOYHOI 0
cpeacrsa)
Monyis 1. Tepmuueckue npoueccsl. [uponus u
XUMU3M U KPEKUHT HE(TETPOTyKTOB.
MEXaHU3MBI PanukanpHO-1IETHON MEXaHU3M MIOCPEACTBOM
OCHOBHBIX XUMHUKO- |JIex Ne 1 JECTPYKIUHU YTIIEBOIOPOIOB. 4 4 - «OHJIAlH-
TEXHOJIOTHYECKHUX TepMuueckoe JeruIpupoBaHue. KOHCYJIbTaI[»
[IPOLECCOB Bo3moxxHOCTH yripaBiieHUs
IIPOLIECCOM
I'ereporennsle peakuu Oruer no
Ip Ne 1 4 1 10 - MPaKTUYECKOMY
3aHsaTHIO Ne 1
Pacuer paBHOBecHs npouecca Oruer no
IIp Ne 2 NUpOIN3a 4 1 10 - MPaKTUYECKOMY

3ausTHIO Ne 2
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®opMbl TEKYLIEr0

Bun HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIH
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
Ilennble razodasHbie TepMUYECKHE Ortuer o
ITIp Ne 3 peaxKuuu yriieBoa0poI0B 4 2 10 - IPAKTUYECKOMY
3aHATHIO Ne 3
TepMu4ecKkuii KpEKUHT Oruer o
JIab Ne 1 YIJIEBOAOPOIOB 4 6 10 - nabopaTopHOi
pabore Ne 1
Karanutnueckue npoueccsl. I .

Cp Ne 1 Kartanutnueckuil KpeKUHT U 4 10 - - pOMe)KyJ\?O[lIHHH
IKUJIMPOBaHUE reetr A2
PacueT BbIXOa IPOAYKTOB Ortuer o

ITp Ne 4 KaTaJIMTUYECKOro puOopMUHTa 4 2 10 - IIPAKTUYECKOMY

3aHATHIO Ne 4
Pacuet BbIXOa IPOAYKTOB ¥ .
Cp Ne2 KaTaIUTUYECKOr0 KPEKUHra 4 10 - - POMENYTOTHAIN
TecT Ne |
Karanmutiaeckass KOHBEPCHS HKHUIKHX I .
CpNe3 YTJIEBOJOPOAOB BOJISIHBIM MTAPOM 4 10 - - POMEIYTO IHBIN
TecT Ne 1
I'mpporeHn3anmoHHbIE MPOLECCHI.
['mapupoBaHue U 1erHIpUpPOBaHUE.

Cp Ne 4 I'mppoouncrka. Mexanusm 4 10 i i IIpoMexyTo4HBIN
reTeporeHHO-KaTaIuTHYEeCKOTO TecT Ne 1
nporecca. Pupopmunr.

I'uppokpekuHr
Pacuer BbIXOZa TPOAYKTOB TTpoMes Ky TOUHEL
Cp Ne 5 THAPOKPEKUHTA 4 10 - - tect Ne 1
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®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
Pacuer BbIXoAa MPOIyKTOB 5
Cp Ne 6 TUAPOOYUCTKHU 4 10 ) i [IpomexyTOUHBIN
- tecT Ne 1
Pacuer BbIXO#a MpOIyKTOB .
[IpomexyTouHbIN
Cp Ne 7 TUAPOOYUCTKH 4 10 - - P y
tect Ne 1
ITpomesxyTounsiit TecT Ne 1 N
C p yr 4 2 10 [IpomexyTOUHBIN
p tect No 1
CuHTE3bI HA OCHOBE OKCH/IA yTriiepoja oMKV TO AL
Cp Ne 8 Y BOJIOPO/1a, MEXAaHU3MBI U 4 10 - - P TCCT}J/VO )
BO3MO>KHOCTH YIIPaBIICHUS -
Pacuer cuHTEe3a Ha OCHOBE OKCHA TpomesxyToumbiii
CpNe 9 Jiepojia U BOJ0poaa 4 10 - -
P yrIepoa HOpO TecT Ne 2
[Tpon3BOACTBO CHHTE3-Ta3a U3 b oMEsK Y TOHEL
CpNe 10 Pa3IMYHOTO YTIIEBOIOPOAHOTO ChIPhS 4 10 - - POMEIYTO
TecT Ne 2
[TpousBoacTBO BOJIOpOIA TpoMexyTouHbIii
011 4 10 - -
Cp N TecT Ne 2
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®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
OxucIuTeNbHBIEC TPOLIECCHI.
Oxucnenue yriaepoacoaepKamx
Co Ne 12 BeIlleCTB. MeXaHU3Mbl: paJuKaabHbIN 4 10 [IpoMexyTOUHBII
p A LenHoi u HenenHoi. OKUcIeHne u teet No 2
crabuin3anus
CuHre3 MeTaHoJa TTpomexyTouHbIii
Cp Ne 13 4 10 - -
p TecT Ne 2
MonekyIapHO-KUHETHYECKUIA TpoMesKyTOTHLL
Cp Ne 14 YPOBEHb aHAJIN3a IIPOTEKaAHUs 4 10 - - p TeCTyJ;frO )
XUMUYECKHUX MIPOLECCOB )
CunTte3 aMMuaka I .
OMEXKYTOUHBIN
Cp Ne 15 4 10 - - P
p TecT Ne 2
ITpon3BOACTBO CEPHON KUCIIOTHI .
Co No 16 4 10 [IpomexxyTouHBIN
p A TecT Ne 2
[Tpon3BOACTBO a30THOM KUCIOTHI U I .
. OMEXKYTOUHBIN
Cp Ne 17 MHUHEpaJIbHBIX YA00peHHi 4 12 - - P y
TecT Ne 2
N3yuenune TeopeTnyecKkoro
Marepuana. [logroroBka oT4eTOB MO
Cp Ne 18 P 8 4 20 - -

nabopaTopHBIM paboTam u
MPAKTUYECKUM 3aHITHUSIM
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®opMbl TEKYLIEr0
. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI0
cpeacrsa)
[TpomesxkyTounsiil TecT Ne 2
[IpoMexyTOUYHBII
C 4 2 10
P TecT Ne 2
[IpomexxyTouHast aTTecTanus
ITA 4 0.25 -
Nroroseii Tect
KonTpob 4 3,75 30 - DK3aMeH
Hroro: 216 100
4.3 CTpyKTypa M cojep:KaHue TUCHUIIMHBI «O0mAas XuMu4ecKasi TEXHOJI0rust 3»
DopMbI TEKYLIEr0
. KOHTPOJIA
Bun HauMeHoBaHnue TeM 3aHATHH Oobem, p
Mopnyas (pa3nein) . . Cemectp banasl | UHTepakTuB, 4.| (HaMMeHOBaHHUe
y4eOHO#i padoThI (yueoHoii padoThI) u,
OLIEHOYHOI0
cpeacrsa)
Monyns 1. OO01re TpUHIUITBE MOACTUPOBAHUS.
MoaenupoBaHue Knaccudukanuu moneneit HOCPENCTBOM
Jlex Ne 1 : 4 2 - «OHJTAlH-
XUMHUKO- Metononorust mIoCTpOSHUs
. KOHCYJbTaIUU»
TEXHOJOTHUECKHUX MateMaTudecknx Mojaeneid X TI1
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®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
[IPOLIECCOB B CraTuueckue Mozenu
XUMHUYECKOU MHOTOKOMITOHEHTHBIE PETPECCHU Oruer no 5
TEXHOJIOTUH, JIab Ne 1 4 6 10 - Ha60paT0pHOI/I
HEPTEXUMHUH U pabore Ne 1
OHOTEXHOJIOTHH =
[TocTpoeHne sMIUpPUYECKUX MOAETIEH .
[TpoMexxkyTOUHBII
CpNel 4 5 - -
TecT Ne 1
Maremarnueckne mogenu X111 MOCPECTBOM
Jlex Ne 2 (TMuapoIMHAMHKKA, TETUIOBBIC, 4 2 - «OHJIaH-
KMHETUYECKUE MOJIEIIN) KOHCYJIbTallUK»
MaremaTtnueckoe onucaHue .
. ITpomesxyTouHBIH
Cp Ne 2 TUAPOAUHAMUYECKON CTPYKTYPBI 4 ) - -
TecT Ne 1
MIOTOKOB
Pemenne 3ana4d o ypaBHeHUSAM Oruer o
IIp Ne 1 bepnymm 4 2 10 - IIPAKTUYECKOMY
3aHsaTHo Ne 1
Pexxumbl 1BUKEHUS )KUIKOCTH U Oruer o
ITp Ne 2 TUIPABIMYECKHUE CONPOTUBIIEHUS 4 2 10 - IIPAKTHYECKOMY
3aHsTHIO No 2
MonenupoBanue TUHAMUKN .
[TpomMexxyToUHBII
CpNe3 TEIIO0OMEHHOI O anmnapara 4 5 - -
TecT Ne 1
MonenupoBanue npoiecca .
o [IpomexxyTouHBIN
Cp Ne 4 abcopOury aMmmMuaKa BoJ10H U3 4 5 - - recr No 1

razoo0pasHoii cMecu
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®opMbl TEKYLIEr0

Bun HauMenoBanue TeM 3aHATHH Oo0nbem, KOHTpO.IA
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
Pacyer annapara 0JHOKPaTHOTO N .
CpNe5 ucrnapenus (pacuer A0Ju OTTOHA 4 5 - - POMEHYTOUHBIH
MHOI'OKOMIIOHEHTHOM cMecH) recr Ne
MaremaTtnueckoe MOACINPOBAHNE
CpNe 6 KMHETUKU XUMHUYECKUX peaKlni 4 5 ) ] TTpoMeKyTOUHBIi
(roMOreHHbIE U TeTepPOTreHHbIE tect Ne 1
peakuun)
PaBHOBecHE N1BYXKOMIIOHEHTHOU .
Cp No 7 CHCTEMBI 4 5 ) i [IpomexyTOUHBIN
TecT Ne 1
N3yuyeHne KWNHETUKN KOHBEKTUBHOM v .
Cp Ne 8 CYLIKH KallWJUISIPHO-TIOPUCTHIX 4 3 - - pOMemyNTf;IHHH
MaTEpUajIoB rect e
Macconepenada B 9KCTPAKIIMOHHBIX Oruer o
IIp Ne 3 anmaparax 4 1 10 - IIPAKTUYECKOMY
3aHATHIO0 Ne 3
ITpomexyTounsii Tect Ne | .
Cp 4 2 10 IIpomexyTOUHBIN
TecT Ne |
Cp Ne 9 MopemupoBanue XTII n peakropos 4 5 ) i IIpomexyTOUHBIN
TecT Ne 2
MonenupoBanue npoiecca n .
Cp Ne 10 pEryJinpoBaHUs TEMIIEPATYPHI B 4 5 - - poree;(yﬁfg%m

XUMHYCCKOM PCAKTOPC

17




®opMbl TEKYLIEr0

Bun HaumeHoBaHue TeM 3aHATHI Oonbem, KONTPOIH
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
MogenupoBaHnue nporecca .
CpNe 11 yIpaBiieHus peKTH(HKAMOHHON 4 5 ; - TIpomesyTouHbId
KOJIOHHOM Tect Ne 2
Pacuer pexTnuKamoHHON KOJOHHEI OTYeT 1o
IIp Ne 4 K-1 4 1 10 - MPAKTHYECKOMY
3aHaTuio Ne 4
N3yueHue npouecca pekTuduxanu 5
Cp Ne 12 OuHapHOU cMecH 4 5 . . [pomesyTouHbIH
TecT Ne 2
N3yuenue agcopOuuu B anmnapare ¢ .
CpNe 13 HGI}I/(I)IILBI/I)KHI)IM CJIO€M 3EPHHUCTOTO 4 5 - - Hpomexcyrourili
agcopOeHTa TecT Ne 2
Pacuer ancopOuMOHHOM yCTaHOBKH € N .
CpNe 14 NICEB/I00XKIKEHHBIM CJI0eM ajcopoepa 4 ) - - POMERKYTOAHBIH
TecT Ne 2
N3ydeHne npouecca NepuoIndeckon ¥ .
Cp Ne 15 pexTuduKau OUHAPHON CMECH 4 ) - - po;/leech(yﬁ(:);IHLm
JKUAKOCTEN -
N3yuenune TeopeTnyeckoro
Cp Ne 16 marepuana. [TorrotoBka oTueToB 1o 4 11 i )

nabopaTopHBIM paboTaM 1
MPAKTUYECKUM 3aHITUIM
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®opMbl TEKYLIEr0
. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
[TpomesxkyTounsiil TecT Ne 2
CamocTrosTenbHas
Cp Ne 17 4 2 10
pabora Ne 16
IIpomexyTouHast arrecTanus
A POMENYT t 4 0.25 - -
Kontpons HTOroBsIii Tect 4 3.75 30 3auer
Hroro:| 108 100
4.4 CTpykTypa U coep:kaHue TUCHUILINHBI «O01asi XUuMU4YecKasi TeXHOJI0rus 4»
®opMbl TEKYILLET0
. KOHTPOJIA
Bun HauMeHoBaHnue TeM 3aHATHH Oobem, p
Mogayasb (pa3ae) . . CemecTtp banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHO#i padoThI (yuedoHoii padoThI) u,
OLICHOYHOI0
cpeacrsa)
Monyns 1. TexHosmornueckue, anmapTypHoO-
MeTopl aHaNM3a KOHCTPYKLIMOHHBIE, PEXKUMHO- IIOCPEACTBOM
b dexTuBHOCTH Jlex Ne 1 napamMeTpUIecKue u 5 4 - «OHJIAlH-
HSHEPronoTpeOIeHUs OpPraHU3al[MOHHO-TEXHUYECKHE KOHCYJIbTaIIN»
B XMMHKO- IIPUEMBI U ONIEpalliu
TCXHOJIOTMICCKHUX IIpyn4uHBI IOTEPH MATEPUAIIBHBIX U Oruer no
CHUCTCMaX JIab Ne 1 SHEPTETHUECKUX PECYpPCOB 5 2 15 - nmabopaTopHOH
pabote Ne 1
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®opMbl TEKYLIEr0

Bun HauMenoBanue TeM 3aHATHH Oo0nbem, KOHTpO.IA
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
Pacuer ctoumoctu chipbs U Oruer 1o
Jlab Ne 2 MaTepHuajoB 5 2 15 - nmabopaTopHOH
pabote No 2
Pacuer 3aTpaT u CTOUMOCTH SHEPTruu OTy4er 110
JIa6 Ne 3 Ha TEXHOJIOTHUYCCKUE B OBITOBEIC 5 2 20 - J'Ia60paT0pHOI7[
HYKJIbL pabore Ne 3
Pacuer rogoBbIX pacXxo0B TEIUIOTHI, n .
Cp Ne 1 XO0JI0]1a ¥ SJIEKTPOIHEPTUU 5 36 - - POMEIYTO THBIN
TecT Ne 1
[IpomesxyTounsiii TecT Ne 1 o
Cp 5 2 10 [IpomexyTOUHBIN
TecT Ne 1
Ponp TepmMoamHaMuuecKkoro noaxoaa
B PELLEHUH 3aa4 SHEPTO- U
pecypcocOepekeHHs] B XUMUYECKOM
IPOM3BOJACTBE. MeToIbl aHanu3a .
CpNe2 3¢ (PEKTUBHOCTH FHEPTONOTPEOTCHUS 5 36 - - Hpoiii(ﬁ?;lﬁm
B XMMHMKO-TEXHOJIOTMYECKUX
CHUCTEMAax: YHEPreTUYECKH,
SHTPOIUUHBIN U IKCEPTETUUCEKUI
METO/IbI
Pacuer skcprernueckux .
CpNe3 COCTaBJISIONINX TEXHOJOTHYECKUX 5 38 - - Hporee;(yﬁngbm

IPOIIECCOB
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®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
DHEpPreTUYeCKuil aHaaus3
Co No 4 3¢ (HEeKTUBHOCTH MEepEMEIICHUS 5 38 [IpoMEKyTOUHBIi
p e HACBILIIEHHOT'O BOJSIHOTO Mapa Mo tecT No 2
TPYOOIIPOBOTY
DHEpPreTUYeCKU aHaIu3 I .
OMEXYTOYHBII
CpNe5 s dexTrBHOCTH PabOTHI reHepaTopa 5 38 - - p ec }]/\fo )
TecT No
TEIUIOTHI
Ananuz 3¢ HeKTUBHOCTH
WCIIOJIb30BaHUS YHEPTHH B
CpNe 6 KOXKYXOTPYOHOM TEIIOOOMEHHUKE 5 38 _ } [TpomexyTouHbII
(>kuKoCcTHOM 000TpeB 0€3 N3MEHEHHS TectT Ne 2
($a30BOr0 COCTOSTHUS CPEJIbl)
TonnuBHO-dHEPreTUYECKHi Oananc ¥ .
CpNe7 oGBexTa 5 38 - : POMEIEy O HbIH
TecT Ne 2
N3yuyenue TeopeTuyecKoro
Marepuaia. [lonroToBka oT4€TOB MO
Cp Ne 8 P 5 39 - -
71a0opaToOpHBIM paboTam U
MPAKTUYCCKUM 3aHITHIM
[IpomesxyTounblii TecT Ne 2
Cp No 9 5 5 10 IIpomekyTOUHBIN
p A tect No 2
TIA [TpoMexyTouHast aTTecTalus 5 0.35 - -
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®opMbl TEKYLIEr0
. KOHTPOJIA
Bun HauMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
[ToaroToBka K sK3aMeHy
Kontponb 5 8.65 30 - DK3aMeH
Hroro:| 324 100
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5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[lpu  peanmsanmu  y4eOHOTO  Kypca  OUCIHHMIUIMHBI  HCIOJB3YETCS  TEXHOJIOTHS
JUCTAHITMOHHOI'O 06y11eH1/151, BKJIIOHaromass JICKOUUW ©W MNPAKTHYCCKUC 3aHATHA, HTOCPECACTBOM
AJNIEKTPOHHBIX  y4EOHO-METOJUYECKUX MATEepHalioB, pa3MEIICHHBIX B oOydYaromed cpeme ¢
UCIIOJIb30BaHNEM KOMITBIOTEPA, TIOIKIFOUEHHOTO K ceTu MHTepHeT.

6. MeToauuyecKue YKa3aHUus 110 OCBOCHUIO ITUCIHUIIJINHBI
HpI/I OCBOCHHUHU TCMbI HCO6XOI[I/IMOI

° HU3YUUTHh y‘-IG6HBH>i Marepual Mo AUCHUIIIIMHE «OGH_IaSI XUMHUYCCKass TCXHOJOTUA»,
HCIIOJIb3Ys J'ICKI_II/IOHHHﬁ Marc€pual u MaT€puail OMOJIMOTEYHOTO (bOH,Z[a 110 I[aHHOfI TEMATUKE,
° AKIICHTUPOBATh BHHUMAHHUC Ha MH3YUYCHHHU XHMUKO-TCXHOJIOTHYCCKHUX IIPOLCCCOB;

OCHOBHBIX TEXHOJIOTMUECKUX IIOKa3aTelNsiX, MOJENECH peakTOpoB pAa3IMYHOTO THUIIA, OCHOBHBIX
MMPOMBIIIJICHHBIX IMIPOICCCOB.

MeTtoauyeckue peKOMEHAAlUU K BHIIOJTHEHUIO CAMOCTOSITENILHOM pabOThI:

1. M3ydyeHne TeopeTHYecKoro marepuaia Mo M3y4aeMO TeMe, HM3JI0KEHHOTO B Yy4eOHO-
METOIUYECKOM MTOCOOHH.

2. Bompocsl 1t caMOCTOATENbHONU PabOThI CTYAEHTOB

— o011ast TEXHOJIOTHYECKasi CTPYKTYpa XUMHYECKOIO MTPOU3BOJICTBA,;

- OCHOBHBIE MOKa3aTenu 3 (HeKTUBHOCTH XUMHUYECKOTO MTPOU3BO/ICTBA,

- Knaccmbnxaum{ XUMHNYCCKHUX HpOI/I3BOI[CTB;

- 3aKOHOMCPHOCTH T'OMOTI'CHHBIX U I'CTCPOIrCHHBIX peaKuHﬁ;

- OCHOBHBIC CTaJWU KaTAJIUTUYCCKUX peaKum"I;

- OCHOBHBIC XapPaKTCPUCTHUKU PCAKTOPOB UACATIBLHOI'O CMCUICHUA,

- OCHOBHBIC XapPAKTCPUCTHUKHU PECAKTOPOB UACAJILHOI'O BBITCCHCHUSA

— KJ1acCU(UKALIMs PEaKTOPOB [0 TEMIIEPATYPHOMY PEKUMY;

— CIOCOOBI TEMI000MEHA B XUMUYECKOM PEAKTOPE;

— CrocoObl TOBBIINIEHUST MaccooOMEHa B peaKkTopax Jjsi TMPOILECCOB MEXKAY
peareHTamMu, HaxXOIAIIMMHUCS B pa3HbIX (azax;

- XAPAKTCPUCTHUKU KATAJIMU3aTOPOB KATAIUTUYCCKUX CTa[[I/If/'I IMPONU3BOACTBA aMMHaAKa:
apoBoro puopMHHra MeTaHa, KOHBEPCUU OKCUA YIepoa, CHHTE3a aMMHUaKa;

- OCHOBHBIE€ TEXHOJIOTMYECKUE TTapAMETPhI CTaIMM CUHTE3a aMMHUAKa;

- CTaJInY MIPOU3BOJCTBA CEPHOU U a30THOM KUCIIOT.

3. CamocTosATeNbHOE MpOYTEHHE, NPOCMOTp, MHTepHEeT-pecypchbl, NOBTOPEHHE y4eOHOTro
MaTepuaia.

4. TlpakTuyeckue 3aHATHS BKIIOYAIOT B ceOsl pelIeHHe MPHUKIAJHBIX, PACYETHBIX H
CUTYallMOHHBIX 3a/1a4, 00CYX/I€HNE PE3YyIbTaTOB JAESATEIbHOCTH.

5. [ToAroToBKa OTYETOB MO MPAKTHYECKUM 3aHATHSAM:

5.1. [IpenocraBiieHne oTyeTa B JIEKTPOHHOM BHUJE C Ha3BaHWEM (aiiia B COOTBETCTBUE C
BapHAHTOM M TPEOOBAHUSIMU K COAECPKAHUIO OTUETA.

5.2. ®opma otueTa 110 JlabopaTopHOii paboTe

Hazpanne 1abopaTopHOro 3aHATHS U BapUAHT

Ilens u 3amaun

TCOpCTI/I‘{CCKaﬂ qacCTb

PeaxTuBbl, MaTepuaibl, 000pyI0BaHHE, TOCYAA
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Xona paboTsI

Pe3y.]'II>TaTI>I X BBIBOJEI I1O pa60Te

OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI

5.3. ®opMa oTyeTa M0 MPAKTUYECKOMY 3aHATHUIO
Ha3Banue npakTuueckoro 3aHsATHS U BApUAHT

Lens u 3amaun

TeopeTnyeckas 4acThb

Xon paboThl (pacueTh)

Pe3ynbTarsl v BBIBOABI IO paboTe

OTBeTH Ha KOHTPOJIBHBIC BOIIPOCHI

Tembl NMCbMEHHBIX Pa00T

[TucemenHbIe PaOOTHI Y4€OHBIM IJIAHOM HE TTPETYCMOTPEHBI.
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7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cecenst Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
Otyetsl 1O JaboparopHoit pabote Nel.
3 OITK-1.1, TIK-1.2 OT4eThl MO MPAKTUYECKUM 3aHATHSIM No
1-4. TIpomexyrounsle TecThl No 1-2.
Urtorosslii TecT
Otyetsl 1O JTaboparopHoit pabore Nel.
4 OITK-1.1, TIK-1.2 OT4eThl MO MPAKTUYCCKUM 3aHATHIM No
1-4. TIpomexyrounsle TecThl No 1-2.
Hrtorosslii TecT
Otuetsl 1O JTaboparopHoit pabore Nel.
4 OIK-1.1, TTK-1.2 OT4eThl MO MPAKTUYCCKUM 3aHATHSIM No
1-4. Tlpomexyrtounsie TecThl Ne 1-2.
Hrtoroselii TeCT
Otuersl Mo 1a0OPATOPHBIM 3aHATUAM No
5 OIlK-1.1, OIIK-4.1,I1K-1.2, [1IK-2.1 | 1-3. TIpomexyrounsle TecThl No 1-2.
Hrorosslii Tect

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBIE VIl TEKYIIEero KOHTPOJIs

7.2.1 Otuer 110 7a00PATOPHOMY 3aHSITHUIO
(HauUMeHOBaHUE OYEHOUHO20 CPeACmBa)

Tunosoii npumep 3axaHus

JladoparopHas padora Nel «OnpeaeieHne IJIOTHOCTH PaCTBOPHTEIEi».

Heabp paGoTbl: ONpeAenuTh IUIOTHOCTh PAa3jMYHBIX PACTBOPHUTENEH C HCIOIB30BaHHUEM
MTUKHOMETPA.

OmnpeneneHrue TUIOTHOCTH TMHKHOMETPOM SBJISIETCS JaBHUM  CIIOCOOOM OTpefeNeHust
TUTOTHOCTH, KaK KUJIKOCTEH, TaK M TBEPBIX TEI.

[TukHOMETp MpeacTaBIsieT cOO0N CTEKISTHHBIA COCYA OMpenenéHHON (GOPMbI U U3BECTHBIM
00béMoM. [TlpuHIHMIT JEWCTBHS TMUKHOMETPAa OCHOBAaH HAa B3BCIIMBAHWU HAXOJSIIETOCS B HEM
BelecTBa. 3Has Maccy U 00hEM MUKHOMETPa MOXKHO PaccuyuTaTh MIIOTHOCTH BEIIeCcTBa Mo Gpopmyre
p=m/V, roe p— IIOTHOCTh, M — Macca BemecTBa (0e3 Macchl MUKHOMETpa), V — 00bEM
MUKHOMETpA.

[Tpormecc onpeneneHus INTOTHOCTH IMMKHOMETPOM MOKHO OIUCATh IMTOATAITHO:

1. HamonHeHue NMKHOMETpA BEIIECTBOM JI0 OMpeIeIEHHON OTMETKH;

2. Bs3BemmBaHUe HAMOJIHCHHOTO TUKHOMETPA;

3. Maremarnueckuil pacué€r MIOTHOCTH.

['MaBHBIM HEJIOCTATKOM JIAHHOTO METOJa M3MEPEHHUS IIOTHOCTH SIBIISIETCS TPYJIOEMKOCTH
mporecca 1 HeoOXOUMOCTh B BBICOKOTOUHBIX Becax, JAJsl YMEHbIIeHUsl morpemuocta. C apyroi
CTOPOHBI, TAHHBIA METOJI OYCHB MTPOCT U €r0 BO3MOXKHO PEaTM30BaTh MPAKTUICCKHU B JIFOOBIX, B TOM
qrclie U OBITOBBIX, YCTIOBHSX.

[II0THOCT H3MEPAETCs MACCOH TeNa B SMHUIE 00beMa H BBIPAXKACTCS B 2/Ca°.

tl
HpI/I N3MCPCHUU TNIOTHOCTH UHOTAA UCTIOJIB3YIOT OTHOCUTCIIbHYIO INIOTHOCTD pt2 , PaBHYIO

OTHOILEHHUIO Macchl Tejla pH Temreparype t; kK Macce Toro xe od0beMa BOJbl IPH TemIeparype t;
OTHOCHTEJIbHAS IJIOTHOCTh BeMYMHA Oe3pa3MepHasi, ee 3HaueHue onpeaensorT o0syHo npu 20°C
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U OTHOCAT K TuioTHOCTH BoAwl mpu 4° C. Tak kak macca 1 M BOJIBL npu 4° C paBna 1 2, T0o
20
IIOTHOCTB, BRIPAKEHHAS B 2/CM°, YHCIICHHO PaBHA OTHOCHTENBHOM IIOTHOCTH Pa

[InoTHOCTH pacTBOpUTENEH, KaK MPaBUIIO, YBEINYUBAIOTCS C YBEIMUYEHUEM MOJEKYISIPHOTO
Beca YIJIEBOJOPOJIOB U C MepexoaoM OT mapaduHOB K onepuHaMm, HadTEHAM H YTIIEBOAOPOIaM
apoMaTHYECKOro psija.

Memoouka onpedenenus:

OmnpeneneHre OTHOCUTENBHOM IJIOTHOCTU TMPU IOMOILIM IUKHOMETpAa OCHOBAaHO Ha
U3MEPEHUH MacChl HCCIeAyeMON (pakiyuM, MOMEIIEHHOW B COCYA ONPEACNICHHOTO o0beMa
(MMKHOMETpP) U OTHECEHHON K Macce BOJIbl, B3SITOM B TOM k€ 00beMe U MpHU TOH ke TemrepaType.
[TpoayKT 1 BoAy B3BELIMBAIOT HA aHAIMTUYECKUX BECax.

B3BenieHHbIii TUKHOMETP HpPU MOMOIIY MHUIETKH HAMOMHSIOT AUCTUIUIMPOBAHHOW BOJIOH.
Kryrukom u3 ¢unbTpoBanmbHON Oymaru ynansioT W30BITOK BOJBI M3 TOPJIBIIIKA MUKHOMETDA,
3aKpBIBAIOT €T0, BHITUPAIOT CHAPYKU U B3BELINBAIOT.

VYaansioT BOAY M3 NUKHOMETPA, BBICYHIMBAIOT €r0, 3alOJHAIOT HEPTIHON ¢pakuuei,
BBITHPAIOT JOCYXa M B3BELIMBAIOT B TPETUH Pa3.

«BoaHoe 4ncinoy MUKHOMETpa 7 OTMPEACISIIOT 1Mo (popmyrie

m = my—nm;y

IJie my — Macca IHUKHOMETpa ¢ BOJIOH, onpeensieMas B3BELIMBaHUEM, B T;

M; — Macca MUKHOMETpPa C BO3YXOM, ONpeeisieMasi B3BEIIMBAHUEM, B T.

OTHOCHTENBHYIO INIOTHOCTH OIPEEIISIOT 10 (hopMyIie

20_M3~™My

P20 m

rJie m3 — Macca MUKHOMETpa C HccieayeMoil ppakuueid, onpeaencHHas B3BEIIMBaHUEM TPU
20 °C.

[Tonyyennas BenuuMHa AT TOJIBKO MPHUOIUKEHHOE 3HAYEHUE OTHOCUTEIHHOMN TJIOTHOCTH
Y Ha3bIBACTCS «BUAUMOI.

st mepecyera «BUAUMOI» IUIOTHOCTH B IUIOTHOCTH IO OTHOIICHHIO K Bojae mpu 4 °C

CILY’KUT (popMmyIa
02 = p2*().99823

rae 0,99823 — temnepaTypHas nomnpaBka IOTHOCTH BoAbl (0T 4° C k 20° C), yncieHHo
paBHas ioTHocTH Boabl ipu 20° C (cM. Tadu. ).
Temnepamypnsie nonpasku nromuocmeti (no Xynskooi, Yucrosud, KycakoBy)

[Ipenensr TemnepaTypHbI [Ipenensr TemnepaTypHbI
IIJIOTHOCTH e nonpaBku Ha 1°C  |mnoTHOCTH e nonpasku Ha 1° C
0,70-0,71 0,000897 0,85—0,86 0,000699
0,71-0,72 0,000884 0,86—0,87 0,000686
0,72-0,73 0,000870 0,87—0,88 0,000673
0,73-0,74 0,000857 0,88-0,89 0,000660
0,74-0,75 0,000844 0,89-0,90 0,000647
0,75-0,76 0,000831 0,90—0,91 0,000633
0,76-0,77 0,000818 0,91-0,92 0,000620
0,77-0,78 0,000805 0,92-0,93 0,000607
0,78-0,79 0,000792 0,93-0,94 0,000594
0,79-0,80 0,000778 0,94-0,95 0,000581
0,80-0,81 0,000765 0,95-0,96 0,000567
0,81-0,82 0,000752 0,96—0,97 0,000554
0,82-0,83 0,000738 0,97-0,98 0,000541
0,83-0,84 0,000725 0,98-0,99 0,000528
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| 0,84-0,85 | 0,000712 | 0,99-1,00 | 0,000515 |

B tex ciyuasix, Korja mioTHOCTh MPOAYKTOB ompenessitor He npu 20°C, a npu kakon-1m6o
JIpyrol TeMmmeparype, IOJIY4YEHHBI pe3yabTaT MEepecYUuThIBAlOT. [l 3TOro MoOJIb3yrOTCS
TEMIIEPATYPHBIMU ITOIIPABKAMU IJIOTHOCTH.

C mnoBbllIeHHEM TEMIEpaTyphl INIOTHOCTh yMeHbIlaeTcs. [losTomy B ciydae m3mepeHuit
IJIOTHOCTU TpH TemriepaTypax Beimie 20 °C ciienyeT nomnpaBKy, YMHOXKEHHYIO Ha YUCIIO TPayCcoOB
OTKJIOHEHUS, TPUOABUTDH K «BUIUMOW IIIOTHOCTH; MPU U3MEPEHUSX IUIOTHOCTU MIPU TEMIEpaTypax
Huke 20 °C npousBeneHUE MONPABKU HA pa3HULly TEMIIEPATyp CIEAYET BBIYECTb U3 «BUIUMON»
IUIOTHOCTH.

Ilpumep 3anucu u pacuema

Bec nuknomerpa ¢ Bo3ayxom npu 20 °C, T 11,1732

¢ Bogoi pu 20 °C, r 18,1314
¢ pactBopureniem npu 20° C, v 17,2318
Boxnoe uncio my-my = 6,9582.
[TnotHOCTE «BHaUMast» =(M3-my)/m = 0.87071

,050 =0,87071 (0,9982 — 0,0012) + 0,0012 = 0,8693

Pacuém umozogvix 3nauenuii

TemmneparypHble NONpaBKU HCIOJIB30BaTh JIMIIb B cilyyae (UKCAlMM KOMHATHOM
TEMIEPATYPHI.

IIpu 3amucu NOJYYEHHBIX JAaHHBIX HEOOXOIMMO NPUBECTH Bce (UKCHpYEeMble B XOJe
npoBeIeHUs 1a00paTOPHOI pabOTH MACCHI.

IIpuBecTH Bce pacCUMTaHHbBIE MO HKCHEPUMEHTAIbHBIM JIaHHBIM 3HAYE€HUs IJIOTHOCTH JJIs
3aJIaHHbBIX PACTBOPUTEIICH.

PaccuuTaTh OTHOCHUTE/ILHYI0 MOTPEIIHOCTb ONPEACICHHs IUIOTHOCTU [0 CPAaBHEHMIO CO
CIIPaBOYHBIMU JJAHHBIMU (IIPUBECTHU JIUTEPATYpPHBIE CCHUIKM HA UCTOYHHUK CIIPAaBOYHOIO0 MaTepuala)
U 110 CPAaBHEHHUIO C IaHHBIMHU U3MEPEHUS IUIOTHOCTH apEOMETPOM, €CJI TaKHe TPOBOIUINCE.

KoHnTpoJsbHbIe BONpochl

1. Ha kakoM npuHIMIIE OCHOBAH MMKHOMETPUYECKUN MeToA?

2. Yro Takoe OTHOCUTEINbHAS MIJIOTHOCTH?

3. Kakue 1Ba BUJa INIOTHOCTH, ITOJIYYE€HHBIE C UCIIOJIb30BAHNEM TMKHOMETpPA, pa3aInyaroT?

4. Tlouemy onpezeneHue MIOTHOCTH XkeaTreabHo mpoBoauTh npu 20 °C immbo ¢ pukcanueit
TeMIepaTypbl?

5. KakoBblI IpenMyIlIeCTBa U HENOCTATKH MMKHOMETPUYECKOIO METOA

Kputepun onenkmn:

10 GamioB — CTYIEHT BBIMOJIHUI pabOTy B MOJTHOM oObeMe, 6e3 ommbok. OTBETHII HAa BCE
MOCTaBIIEHHBIE MY BOIPOCHI.

9 6ayIOB — CTYIEHT BBINMOJIHWI paboOTy B MOJHOM 00beme, 0e3 omunOok. OTBETHII Ha BCE
HABOJSIIME BOMPOCHI MPEIoaBaTess.

8 0aJUTOB — CTYEHT BBIMIOJHII PabOTy B MOJHOM 00BbeMe, 0e3 OMMOOK OTBETHII HE Ha BCE
MOCTaBIICHHBIX MPEINO0/IaBaTelIeM BOIIPOCOB.

7 6aniIoB — CTYJEHT BBITIOJIHWI Pad0Ty B MOJTHOM o0BbeMe, 6e3 ommnook. OTBETHII TOJIHKO Ha
OJIMH BOTIPOC.

6 0a/IOB — CTYJIEHT BBITIOJIHWI pabOTy B TIOJHOM o0beMme, O0e3 omubok. He orBeTmn Hu Ha
OJIUH BOIPOC.

S 0amaoB — CTYAEHT BBHIMOJHUI pabOTy B MOJHOM oObeme. JlomycTun OaHy OIIMOKY.
OTBeTUII HE Ha BCE BOIPOCHI.

4 Gama — CTYIEHT BBINIOJHUI paboTy B moiaHOM obObeme. JlomycTun Gosee 2 OmMMUOOK.
OTBeTHII Ha BCE BOMPOCHI.

3 Gajyuta — CTYJEHT BBITIOJIHII paboTy MeHee ueM Ha 50%. OTBeTHI Ha BCE BOIIPOCHI.
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2 Gamta — CTYACHT BBIMOMHWI paboty. Jomyctun Gonee 2 ommOok. OTBETHII TOJBKO Ha
OJIMH BOTIPOC.

1 Gamn — cTyaeHT BhINOMHWI paboTy MeHee yeM Ha 50%, He OTBETHII HA Ha OJIMH BOIIPOC.

0 6anIoB — CTYZIEHT HE BBHIITOJHMI padoTy.

7.2.2 OT4eT N0 NPAKTUYECKOMY 3aHSITHIO
(Haumenosanue oyeHouHO20 cpeocmsa)

Tunosoii npumep 3a1aHus

IpakTuyeckoe 3ansatue Ne 1 «PacyeTsl Mo XHUMUYECKHM ypaBHeHHsiM. Pacuerhl ¢
NPUMEHEeHHEM I'a30BbIX 3aKOHOBY.
OT4eT N0JKEH COAepKaTh BHIMIOJIHEHHBIE PACUEThl MPUMEPHOIO COACPKAHUS.
VcnoBue 3amauu:
B OGamnone wHaxomutcs 0,65 T Kuciaopoma Tpu 14,5°C. OrnpenenuTh KOHIICHTPALIUIO
KHCJIOpOo/a B KMOJ‘IB/Ms, ecimm ero pasienue 0,85 KH/M>.
Pacuer
1) KonnyecTBO KMOJIB KHCTIOpOIA
32 xr — 1 xmo1b Oy
0,65*10'3 Kr — hxMmous O;

* -3
n= M; n= 0,02*10'3KM0J1L
32
2) O0bem kucIopoaa
nRT
PV =nRT; V=——+
P

T=273+14,5=287,5K
R = 8,3 x/[»/kmonb*rpan
0,02*107%*8,3*287 5 )

V= ; V=0,056M°
0,85

3) O06beM KHCIopoia MPU HOPMAJIbHBIX YCIOBUSX
m _ PV, . V. = PV, T,

Tl T2 , ' T2Pl

0,85*0,056 *273
e : V1 =0,00045 m°
287,5*101,3

4) KOHLEHTpaIHs KHCIOPO/a B KMOJIB/M"

0,02*10kmos — 0,00045Mm°
NKkMoip - 1 M

* -3
n= M; n=0,044 KMOJIB/M°
0,00045

Otset: Konnentpanust kuciopona 0,044 KMOJIB/M>

VYcnoue 3amaunm: . B ckpyOOGepe, opomaemom Bomoi, BxoauT 300 M® B uac rasa
(MpUBEIEHHOTO K HOPMAIBLHBIM YCIOBHIM), cocTaB kotoporo: 50% Ha, 25% CO, 13% CO,, 8%N,;
u 4% npyrux razoB. MaHoMeTpHUyecKoe JaBJiIeHHE ra3a Ha BbIXoje U3 ckpyOOepa 155 mm Boj.cT.;
nasiieHue 6apomerpuyeckoe 101 kH/M?; TeMIlepaTypa 12°C. To BEIXOIE W3 ckpyOOepa raz umeer
cnenyrommid cocta: 56,2% Ha, 27,8% CO, 1,9% CO, 9,6%N, u 4,5% npyrux razos. OnpeaenuTs:
a) KOJMYECTBO ra3a Ha BBIXOJIE U3 CKpyOOepa; 6) CKOpoCTh ero, ecinu nauameTp Tpybomposoaa 110
MM; B) KoHIeHTparuio CO, B BOAHOM pacTBOpE, BHIXOIAIIEM M3 CKpyOOepa, e€Ciu B MOCIEeIHUMA
101aeTCst 8 M°/MHH BOJIBI.
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Pemenue:
1) O6bvem CO; B ra3e Ha BXoJie B CKpy0Oep
300 m® — 100%

Vm® - 13%
V =39y
2) KommuectBo CO», ocTaroreecs: B Ta30Boi (aze Ha BBIXOJIC
1,9%3=57m
3) KomnuectBo CO,, moraomaemMoe BOLOMI
39 -5,7=333um°
4) O0beM OTXOASIIEr0 ra3a NP HOPMAIBHBIX YCIOBUSX
300 — 33,3 =266,7 M°
5) O0beM OTXOASILEro ra3a pU YCIOBUSIX BbIX0/a
BV, PV, v, _ PV,
T T, 2PT,

Tr»=273+12=285K
1 ITa= 0,1 MM BoJ.CT.
155 MM Bog.ct. = 1,55 kH/m?
P, =101+ 1,55 = 102,55 kH/m*
101*266,7*285 _ 3
27 10255%273 V= 2T

6) CBobOonHOE ceyeHne TpyOonpoBoaa

S=nr

S =3,14*(0,055)% S =0,0095 M

7) Cpenusisi CKOpOCTh TTOTOKA ra3a Ha BBIXOJIE U3 CKpyOOepa

CpenHero CKOpOCTh MOTOKA Ta3a ONMPEICISIFOT, KaKk 00beM €ro, MPOXOIAIINNA Yepe3 SAHMHUILY
MIOTIEPEYHOTO CEUCHUS TPYOOIIPOBOA B €IUHUILY BPEMCHH.

o =VI/S; = 274

o 274
3600 *0,0095
8) KomnuectBo noriomenHoro sogoil CO, B KMOJIb U B KT
224 M — 1 kmoub
333m°—n
n = 1,49xmoib/4
1 xMoJb — 44 kT
1,49 -m
m = 65,41 kr/u
9) [ToTok oporraemMoit BObI
8 M /MuE*60 = 480 M°/u
10)  Konmnentparus CO, B BOXHOM PacTBOPE, BHIXOASAIIEM U3 CKPyOOepa
65,41 kr — 480 M°

M/CEK; o = 8 M/cek

c-1m _ oAl C=0,136 xr/m°
480
1,49 xMoIb — 480m°
3 1,49 3
C-1wm C=—; C=0,0031 kmob/m".
480

. B ckpy06epe, opomaemom Bojaou, Bxoaut 300 M> B uac rasa (TIpuUBEIEHHOTO K
HOPMaJIBHBIM YCIOBHM), cocTaB kotoporo: 50% Hy, 25% CO, 13% CO,, 8%N; u 4% npyrux
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ra3oB. MaHoMeTpHUYeCKOe TaBJICHHE ra3a Ha BbIXOJAE M3 CKpyOOepa 155 MM BOA.CT.; JaBieHue
6apomerpuueckoe 101 kH/M?; TeMIiepaTypa 12°C. Mo Bbixome wu3 CKpyOOepa Ta3 wumeer
cnenyromuid cocras: 56,2% Hj, 27,8% CO, 1,9% CO, 9,6%N; u 4,5% npyrux razos. OnpeaenuTs:
a) KOJIMYECTBO ra3a Ha BBIXOJIe U3 CKpyOOepa; 0) CKOpOCTh ero, eciau auaMmerp Tpyoornposoaa 110
MM; B) KoHIeHTparuio CO; B BOAHOM pacTBOpE, BBIXOJAIIEM U3 CKpyOOepa, eciu B MOCICIHUN
T0JACTCs 8 M°/MHH BOJBI.

11)  Oo6wem CO; B rasze Ha BXoJie B CKpy0OOep

300 m° — 100%

Vnm® — 13%

V =39m°

12)  KomuuectBo COy, ocTaroieecs B ra3oBoii (ha3e Ha BBIXOJIC

1,9%3 =57 m°

13)  KomuuectBo CO,, moriomaemMoe BOAOH

39 -5,7=33,3m°

14)  OOBeM OTXOASIIETO Ta3a MPH HOPMAIBHBIX YCIOBHUSIX

300 - 33,3 =266,7 m°

15)  OOBeM OTXOAIIETO ra3a MPH YCIOBUIX BBIXO/A

1RV, v 1"
1 2 .
0 Ph

T,=273+12=285K
1 ITa=0,1 MM BoA.CT.
155 mm Boa.cT. = 1,55 kH/M?
P, =101+ 1,55 = 102,55 kH/™m*
* *
2:101 266,7 285; V = 274 v
102,55 * 273

16)  CBoOomaHOe ceueHue TpyooIpoBoIa

S = nr?

S =3,14*(0,055)% S =0,0095 M

17)  Cpenusist CKOpOCTh MOTOKA T'a3a Ha BBIXOJE U3 CKpyOOepa

CpenHero CKOpOCTh MTOTOKA Ta3a OMPEACIISIIOT, KaKk 00heM €ro, POXOIAIINNA Yepe3 eAHHUILY
MIOTIEPEYHOT0 CEUEHHUsI TPyOOIIPOBOa B €AUHUILY BPEMEHH.

o =VI/S; o= 21
0,0095

M/9

o= 274
3600 *0,0095
18)  KomuuectBo moroiieHHOro Booi CO, B KMOJIb U B KT
224 M — 1 KMOITB
333m°—n
n = 1,49xmoib/4a
1 xmounb — 44 Kr
1,49 -m
m = 65,41 xr/4a
19) [ToTok opormraemMoii BOJbI
8 M>/MuE*60 = 480 M/u
20)  Konuentpaius CO, B BOZHOM pacTBOPE, BRIXOSIIEM U3 CKpyOOepa
65,41 kr — 480 M°

c-1us =%; C=0,136 xr/™m°

M/CEK; ® = 8 M/cex

1,49 kmoIb — 480m°
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C= &
480

KoHTpoJibHBIE BONIPOCHI

1. HazoBuTe ra3oBbie 3aKOHBI.

2. Uto Takoe n30XOpHBIN mporecc? 3apucyite rpaduk 3aBUCUMOCTH.

3. Yto Takoe n3obapHsbIii nporecc? 3apucyite rpaduk 3aBHCUMOCTH.

4. [IpumeHeHue ra30BbIX 3aKOHOB B JKHU3HH.

C-1M° C =0,0031 kMoJB/M".

Kpurepun oneHku:

10 6amnoB — CTYJCHT BBIMOJHUI pabOTy B MOTHOM 0ObeMe, 6e3 ommbok. OTBETHII Ha BCe
MIOCTaBJICHHBIC €MY BOIIPOCHI.

9 6a/mIoB — CTYACHT BBINOJHUI PaboOTy B MOJHOM oOBeme, 0e3 ommbOok. OTBETHIT Ha BCe
HaBO/ISIIIME BOIIPOCHI IIPEIOIaBATEIIS.

8 06a/I0B — CTYJIEHT BBIMOJHUI paboOTy B TIOJHOM 00beMe, 0e3 OmMOOK OTBETHII HE Ha BCE
MIOCTABJICHHBIX MTPETIO/IaBaTENIEM BOIIPOCOB.

7 GaIoB — CTYACHT BBITIOJHWI padOTy B IOJTHOM 00beMe, 6e3 omuOok. OTBETUII TOIBKO Ha
OJTUH BOIIPOC.

6 OaJIOB — CTYJEHT BBITIOJHWI pabOTy B MOJIHOM 00beMe, 0e3 omuOok. He oTBeTHII HE Ha
OJTUH BOIIPOC.

5 0auioB — CTYJIEHT BBHIMOJIHWI paboTy B TOJHOM oOBeme. JlomycTwin oaHy OIIHOKY.
OTBeTHII HE Ha BCE BOIIPOCHI.

4 Gamna — CTYISHT BBINIOTHII paboTy B moidHOM oObeme. Jlomyctun Oomnee 2 OmuOOK.
OTBETHII HA BCE BOIPOCHI.

3 Gajuta — CTyJEHT BBIIOJIHWI paboTy MeHee ueM Ha 50%. OTBeTu;1 Ha BCE BOMPOCHI.

2 Oauta — CTYACHT BBINOIHWI paboty. Jomyctun Gonee 2 ommOok. OTBETHII TOJBKO Ha
OJTMH BOMIPOC.

1 6au1 — CTYJCHT BBIOJHWI paboTy MeHee YyeM Ha 50%, He OTBETHII HM Ha OJIMH BOIIPOC.

(0 0ayuI0B — CTYJIEHT HE BBITIOJIHUI PaboTy.

7.2.3 IIpoMeXYTOUYHBIN TECT

(HauMeHO8aHUe OYEeHOUHO20 CpedCmBa)

Tunosoii npumep 3axaHus

[IpomexxyTouHbI€ TECTHI 1O TEME 1:

1. BennunHa, XapakTepu3yolias anmnapaT Uil peKuM ero padoThl, Ha3bIBAETC:
a) MPOU3BOIUTEIBHOCTH;

0) mapamerp;

B) TEXHOJIOTHYECKHUI TPOIIECC;

I') TEXHOJIOTHUECKUI perjJaMeHT.

2. Kak Ha3bIBalOTCS TPHUPOJHBIE MaTepuaibl, HUCMHOJb3yeMble B IPOU3BOJICTBE
MPOMBIIICHHBIX IPOTYKTOB:

a) KaTaau3aTophl;

0) OTXO/IBI;

B) CBIPBE;

T') YTJIEBOJIOPO/IBI.

3. Tlpomecc OMOXMMHUYECKOW OYHCTKHA BOJBI, MPOTEKAIOMUKA 0€3 J0cTyma KHCIopoa,
Ha3bIBaCTCH:

a) KoaryJmsius;

0) aHa’pOOHBIIL;
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B) OKUCTTUTEIbHBINH;
') BOCCTAHOBUTEIILHBIH.

Kpurepun oneHku:
[Tpomexyrounblii Tect mo Teme cocrout w3 20 BompocoB (1 Bompoc — 0,5 Gamma).

MaxkcumansHoe KojmmuecTBo 0asntoB — 10,

7.2.3 ITOroBBIN TECT

(HaumeHosaHue OYeHOUHO20 cPeoCcmsa)

TunoBoi npuMep 3a1aHusA

Wrorosslii TECT:

1. CKOpOCTh XUMHYECKOM PEAKIIUNK MOYKET HMETh CIICAYIOIIYIO €ANHHUITY H3MEPEHHS ;
1) M*/(Moib-¢)

2) M/c

3) MOIB/ (1 MHUH)

4) MOJIb/MUH

2. Ecnm peakums sBJISETCS OJIEMEHTApHOM, TO YaCTHBIE MMOPSJAKH B KHHETHYECKOM
yYpaBHEHUH PEAKI[HH MOTYT OBITH

1) LenbiMu

2) JIpoOHBIMM

3) HyneBbimu

4) KoMILIEKCHBIMU

3. Ecnu sHeprus akTUBANUMU 0OpaTHMOM peakiyy OOJblIe B MPSIMOM HAIIPABICHUU, YE€M B
00paTHOM, TO IpsIMast peaKuus

1) sx30TepMUUECKast

2) SHI0TepMUYECKas

3) 9K309pruvHas

4) SHA03prUYHAST

Kpurepun onenkmn:

Wrorossrii Tect coctout u3 40 Bompocos (1 Bompoc — 1 6amt). MakcumanbHOe KOJTUYECTBO
oayutos — 40.
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7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 3

Ne i/

BOHpOCLI K 3a49€Ty

1. XUMHYECKasi TEXHOJIOIHs KaK HayKa.

2. XHMHUKO-TEXHOJIOTUYECKAs! CUCTEMA, TEXHOJIOITMUYECKAsl CXEMA.

3. 3HayeHHnEe XUMUYECKOM TEXHOJOTUH U XUMUYECKOTr0 MAIIMHOCTPOEHHUSL.

4. Vcropust pasBUTHS XUMUYECKON TEXHOJIOTUU.

5. OCHOBHBIE ~TEHJAEHUMM PA3BUTUS XMMUYECKOH TEXHOJOIMM M  XUMHUYECKOU
IPOMBIIIIIEHHOCTH.

6. [Tpon3BouTENFHOCTH anmnapaToB. MTHTEHCHBHOCTH pabOTHI anmaparos.

7. XapaKkTepuCTUKA NEPUOJUUECKUX U HEITPEPBIBHBIX MPOLIECCOB.

8. ChIpbe XuMHUECKOM pomblitiieHHOCTH. Kitaccudukars.

9. PanyoHaJibHOE M KOMIUIEKCHOE HCIIOJIb30BAHUE ChIPEBBIX PECYPCOB.

10. | Ilpunnmmne oboranienus colpbs. OCHOBHBIE METO/BI.

11. | Bo3ayx kak celpbe. Jlpyrue 06JacTu NpUMEHEeHUs BO31yXa.

12. | Bona. CaoiictBa. [Ipupognas Boma. XKecTKOCTh BOJIBI.

13. | IlpombIieHHas: BOJOTIOATOTOBKA.

14. | Ob6nactu npuMEeHEHUs BOJbl B XUMUYECKOM MPOMBIIIIIEHHOCTH. TpeboBaHMsl K BOJE.

15. OCHOBHBIC CTaJIMU TEXHOJIOTHYECKOTO mporecca. Jlumutupyromas cragus. Ob6nactu
IPOTEKaHUs TEXHOJOIMUECKOro mpoliecca.

16. Kraccudukanus nporeccoB U anmnaparos.

17. | 3akon neiictBust Macc. Koncranrta paBHoBecus. [Ipuniun Jle-Illatense. PaBHoBecue B
TEXHOJIOTMYECKHUX Ipoleccax.

18. | Crenenp mnpepaiueHus. M30uparenbHocTs. Bpixon mponykra. PaBHOBECHBIH BBIXOJ
IPOJYKTA.

19. | CkopocTh TEXHOJOTHYECKUX MPOIECCOB (TOMOTEHHBIX U TeTeporeHHbIX ). Koaddurment
T py3uu.

20. | JIpmwkymas cuiia TEeXHOJIOTHYECKOTO IpoIiecca.

21. | A6cop6uust pu MpsIMOTOKE, MPOTUBOTOKE M MEPEKPECTHOM TOKE.

22. | CriocoObl IOBBIMIEHHSI CKOPOCTH TEXHOJIOTHYECKOTO Tporiecca. BiusHue TeMieparyps.
YpaBuenue Appennyca u Bant-T'odda.

23. | BaustHMe TemmepaTypbl Ha BBIXOJ] IPOIYKTa OOPATHMOTO IK30TEPMHUECKOTO MPOIecca.
OKOHOMHUYECKH pallMOHAJIbHAs TEMIIEpATypa.

24. | OcHOBHBIE CIIOCOOBI CO3JAHHSI XOPOIIMX YCIOBHH KOHTAaKTa (a3 B TeTEPOTCHHBIX
npolieccax ¢ y4acTueM TBepoi (asbl.

25. OcHOBHBIE CITOCOOBI YBEJIUYCHHS TOBEPXHOCTU COMMPUKOCHOBEHUS pearupyromumx ¢as B
CUCTEME 'a3->KUJKOCTb.

26. | TexHOJOIrHYECKHE CXEMbI C OTKPBITOM 1ENbI0 M 3aMKHYThIe. XapaKTepUCTHKA.

27. | TeXHUKO-D)KOHOMHYECKHE  TIOKa3aTelid  XHMHKO-TEXHOJOTMYECKHX  IPOIECCOB.
Pacxonusiif koaddunment. MomHoCTh anmapara.

28. | YienbHBIE KamUTaTbHBIE 3aTpaThl. 3aBUCHUMOCTH YIIENBHBIX KAaIMTAIBHBIX 3aTpar OT
€IMHOM MOUIHOCTH ycTaHOBKH. CebecTOMMOCTb.

29. | OcHOBHBIC TIOJIOKECHHUSI MAaTEPHAIHLHBIX U TETJIOBBIX OATaHCOB.

30 TpeboBaHMs K XUMHUECKUM peakTopaM. IIpon3BoIUTEILHOCTh U HHTEHCUBHOCTD.

31. Knaccudukanmst XaMUYECKHX PEaKTOPOB.
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Ne i/ Bonpocsl k 3a4ety

32. | PeakTophl NepuoIMUECKOro U HENPEPHIBHOTO eHCTBHsI. OCHOBHBIE XapaKTEPHUCTUKH.

33. | Knaccugukanuss peakTopoB IO pEeXUMY JBHXKEHHA peareHToB. OCHOBHbIE
XapaKTEPUCTHKH.

34. | Kunetnueckast MOJIe/Ib PEAKTOPA U1€AIBHOTO BHITECHEHMSL.

35. | PeakTopsl noaHOTO cMemieHus. XapakTepucTuKa. MaTteMaTnyeckoe ONMCcaHue.

36. | Kackag peakrtopoB mnosHoro cmermienus. CreneHb npeBpauieHus. [IBuwxymas cuia.
CkopocTb mporiecca. MaTemMaTnyeckoe OnrcaHue.

37. | Knaccugukanus peakTopoB 0 TeMIepaTrypHoMy pexxuMy. CpaBHEHHE pEaKTOPOB.

38. | 'omoreHHble HEKaTAIUTHYECKUE MPOLECCHl U  PEaKTopbl. TeXHOJOrMYecKue
3aKOHOMEPHOCTH U XapaKTePUCTUKU. THUIIBI PEaKTOPOB.

39. | 3aKOHOMEpPHOCTH  reTeporeHHblx  nporeccoB. KoadoumueHt Maccomnepenayu.
OnpezneneHne JUMUTHPYIOIIEH CTaIHH.

40. | [Ipouecchl M peakTOpbl CHUCTEMbI TIa3-)KUAKOCTb. 3akoH ['enpu. KpurepuanbHbie
ypaBHeHus. KoadduimeHT u3BineueHusl.

41. | Cxopocts npouecca. Ilpuemsl yBearueHusi CKOPOCTH TEXHOJOTHUECKOTro Mpoliecca.

42. | IIpomecchl U peakToOphl AJIsi CUCTEM TBEPIOE-KHUIAKOCTh. CKOPOCTh TEXHOJIOTHYECKOTO
npoiiecca.

43. | [Ipomeccel W peakTopsl B cUCTeMe Ta3-TBepaoe. AncopOuus. Cragumm mporecca.
KuneTtnueckue ypaBHeHHUS.

44. | [IpombinuienHsle neud. Kiaccupukanuss npoMmblluleHHBIX —nedeid.  OCHOBHbIE
XapaKTEPUCTHKH.

45. | OcHOBHbIE ypaBHEHHMs Temuionepenaun. MIHTeHcH(UKanys TemI0BbIX IPOLIECCOB.

46. | [Ipomeccel B cucTeMax TBEpAOE-TBEPAOE U JKUIAKOCTH-KUAKOCTh. XapaKTEPHCTHUKA.
PeakTopsl.

47. Karanutnueckue nporecchl. 3aKOHOMEPHOCTH KaTATUTUYECKHUX MPOIIECCOB.

48. | TexHOIOTMYECKUH PpEXHUM KATAINTHUECKUX IPOLECCOB. TemmepaTypHbI pexuMm.
Brixon npoaykra. BiusiHue naBneHust 1 KOHIIGHTPAIUH.

49. | TpeboBaHus K KOHTaKTHBIM armaparaMm. CrocoObl KOHTakTa (a3 raz-TBepAoe BEUIECTBO
B KaTATUTHYECKUX PEaKTOpax.

50. | [Ipuemsbl TemmooOMeHa B KOHTAKTHBIX anapaTax JUisi KAaTATUTHYECKHUX MPOIECCOB.

51. | TorumBo. Knaccudukanus. Temnmora cropanus. OHeproeMkocTb. OmnpezaeneHue
TETUIOTHI M TEMITEPATypPhl TOPEHUSI.

52. | Xumnueckas nepepaboTKa TBEp/IbIX TOILIUB.

Cemectp 4
Ne i/m Bomnpocsl K 3k3aMeHy

1. Jaiite onpeneneHus MOHITASIM: XUMHUYECKOE IMPOU3BOACTBO, XHUMHKO-TEXHOJIOTHUECKHI
poIecC, XUMUKO-TEXHOJIOTMUECKasi CHCTEMA U O0BICHUTE UX.

2. B 4ém 3akimogaeTcss MeTOl CHCTEMHOTO aHaJIi3a [Tl UCCIIEAOBAHMS XUMHKO-
TEXHOJIOTHYECKOT0 Ipolecca’?

3. M3 kakux yacTell COCTOUT XUMHKO-TEXHOJOTHUECcKas cucrtema?

4. Kakwne nmojicrcteMpl MOXKHO BBIZICTUTh B XHMHUKO-TEXHOJIOTHYECKOH crcTeme?

5. Kakwue anementsr XTC Brl Moxkere yka3zaTs? VX Ha3HaueHHE U IPUMEPHI B
IPOM3BOJICTBE.

6. Yro Takoe CBsA3b B XMMUKO-TEXHOJIOTHYECKOH cucteme? Kakue THUITbI CBs3eH U UX
Ha3Ha4eHMs Bel 3Haere?

7. [TpuBeauTe MpUMEp XUMUYECKOH, OTEpallOHHOMN U (PYHKIIMOHAIBHON CXeM KaKoro-
100 MPOU3BOCTBA?
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Ne n/n

Bonpocekl K h3Kk3aMeHy

8. YeM OTIMYAIOTCSA TEXHOJIOTHUECKAs U CTPYKTYPHAsE CXEMbl XMMUYECKOTO
npousBojicTBa? [lokaxkxuTe 3T0 Ha pUMepe MPOU3BOICTBA AMMHUAKA.

9. [lepeuncinure OCHOBHBIE TEXHOJIIOTHYECKUE TTOKa3aTeNn 3P PEKTUBHOCTA XUMHUKO-
TEXHOJIOTUYECKOT0 MpoLecca.

10. | Yto Takoe rOMOTCHHBIE M T€TEPOTCHHBIC MPOIIECCHI ?

11. | Ot yero 3aBUCUT CKOPOCTh FTOMOI€HHOTI'0 Mpouecca?

12. | Or kakux (pakTOpPOB 3aBUCHT CKOPOCTh T€TEPOTeHHOI0 Ipolecca?

13. | CriocoObl MOBBIICHHUS IBHKYIIEH CHIIBI TE€TEPOTEHHBIX MPOIECCOB.

14. | Cragum reTeporeHHOTo npolecca.

15. | CnocoObl yBenuueHust HoBepxXHOCTH KoHTakTa (a3 B cucremax K — T, -K, I'—T.

16. | YTo Takoe TOMOT€HHBbIE U F€TEPOreHHbIE IPOLECChl ?

17. OT 4ero 3aBUCUT CKOPOCTh TOMOI'€HHOTO Tporiecca?

18. | IlpuBeaure npumMepbl TOMOI'€HHBIX M F€TEPOr€HHBIX peaKIuii.

19. | Yto Takoe NopsiioK U MOJIEKYJISIPHOCTh PEAKIIMU?

20. | Ot kakux (hakTOPOB 3aBUCUT CKOPOCTh T€TEPOTeHHOI0 Mpolecca?

21. | 3aBHCHMOCTh CKOPOCTH F€TEPOr'€HHOIr0 MPOIecca OT HOBEPXHOCTH KOHTAKTA.

22. | 3aBHCUMOCTH CKOPOCTH T€TEPOreHHOI0 MpoIiecca OT KO3PPUITMEHTa CKOPOCTH
npoliecca.

23. | CrtocoOBI OBBIICHMSI IBUXKYIIEH CHITBI TETEPOTeHHBIX MPOIECCOB.

24. | Craguu reTeporeHHoro npouecca.

25. | Croco6s! yBenn4yeHus NoBepxXHoCTH KoHTakTa a3 B cuctemax K —T ,I'-K, I'-T

26. | Kakue npu3Haky JIerau B OCHOBY KJacCH()HUKAIMU XUMHUYECKUX PEaKTOPOB?

27. | Hapucyiite rpaduku n3aMeHeHHs KOHIIEHTPALMU BO BPEMEHH U B 00beMe peakTopa
U/ICTBHOTO CMEIICHUSI.

28. | Hapucyiite rpaduku n3aMeHeHHs: KOHLIEHTPALUH U CTEIIEHH MTPEBPAILEHUS OT JUIUHBI
peaKTopa UAeaTbHOTO BHITECHEHUS.

29. | Ilepeuncaure ob1ue CTPYKTYpHBIE 3JIEMEHThl XMMUYECKHX PEaKTOPOB.

30 Hapucyiite cxembl peakTOpoB ISl peaau3aiii TOMOTEHHBIX MPOIECCOB U OOBICHUTE
uX paboTy (BXOJ CBIPbsI U BBIXOJ MMPOIYKTOB, BpEMsI IPOBEICHUS Ipoliecca, MyTH
OTBOJIa ¥ TTO/IBOJIA TETUIOTHI U T.1I.).

31. | ConocTaBbTe NEPUOTUYECKUE U TPOTOYHBIE PEAKTOPHI: MONPOOYyHTE 00BSICHUTD, KAaKOH
THUI PEAKTOPA MOYKET UMETh NMPEHMYIIECTBA JUIsl OCYIIECTBIICHHSI PA3HBIX MPOIECCOB.

32. | HapucyiiTe cxemMbl peakTOpOB ISl TETEPOTSHHBIX TPOIIECCOB «Ta3-TBEPI0E» U
00BSICHUTE HX paboTy.

33. | Kak MOxHO OpraHn30BaTh IMOTOK TBEPAOTO BellecTBa yepe3 peakrop? Hapucyiite
CXEMBI aNnapaToB, 00ObICHUTE UX paldoTYy.

34. | Kakue cymecTBYIOT criocoObl OpraHW3alii B3aUMOACHCTBUS ra3a C KUIKOCThIO?

35. | Kak MOXHO yBETMUUTh CKOPOCTh FETEPOr€HHOTO MpOIecca «Tra3-TBEPA0e» U KaK
W3MEHHTCSI OpTaHu3aIsl mporecca’?

36. | Yro Takoe KaTanu3, BUbI KaTtanu3a. OTHOIIEHHE KaTalu3aTopa K XMMUYECKOMY
pPaBHOBECHIO.

37. | Kak Biusier Temneparypa Ha CKOPOCTh KaTATMTHYECKON peakuuu ?

38. | Uro Takoe akTHBHOCTh KaTaJIM3aTopa, M OT KAKUX (PAKTOPOB OHA 3aBUCHT?

39. | Uro Takoe CeNeKTUBHOCTh KaTam3aropa?

40. | Kak npou3BoaMTCs TEIUIOOOMEH B KATAIMTHYECKUX PeaKkTopax?

41. YTo sBIIAETCS CHIPHEM JJISI MOJTYYEHUs MPOAYKTOB a30THOW MPOMBINUIEHHOCTH?

42. N3 KakuX KOMIOHEHTOB COCTOUT CUHTE3-Ta3, METO/IbI €r0 MOJTY4YeHus1, 00JIacTu
VICITOJIB30BaHUsA?

43. Yro mpencTaBisieT co00M cepoOYrCTKa MPUPOTHOrO rasa ?
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Ne i/ Bonpocekl K h3Kk3aMeHy
44, TexHonornuecknii pouecc KOHBEPCUH MPUPOJHOTO ra3a BOASHBIM ITAPOM.
45, Kucnoponnas koHBepcUs U MapOBO3yITHOKHCIOPOAHAS KOHBEPCHS MPUPOIHOTO
rasa.
46. KonBepcust okcuia yrieposa.
47. TexHoJIornyeckast CXxeMa CHHTE3a aMMHUaKa.
48. | ObmacTy MpUMEHEHHUS a30THOW KHCIIOTHI.
49, TexHonornyeckas cxema Mpou3BOJICTBA pa30aBIEeHHON a30THON KHUCIIOTHI.
50. KakoBbI OCHOBHBIE TEXHOJIOTUYECKHUE CBOKMCTBA CEPHOM KHUCIOTBHI U OCHOBHOE ChIPhE
JUISI IPOU3BOJICTBA CEPHOM KUCIIOTHI?
Cemectp 4
Ne
i Bonpocsl k 3auery
1 Pacuer pacxoma wmaTepuanbHBIX U DHEPreTUYECKUX PECYpPCOB HA OCYILECTBICHHE
IIPOU3BO/JICTBA.
2 Onpeznenenue NoTpeGHOr0 KOJIUYECTBA ChIPHSI.
3. PacuéT noTpebHOro KojauyecTBa 3HEPropecypcoB.
4. [TprunHBI IOTEPH MaTEpUATbHBIX U SHEPIETUUECKUX PECYPCOB.
5 Metoapl ananuza 3¢G(EKTUBHOCTH SHEPromoTpeONeHUs B XHUMHUKO-TEXHOJIOTHUECKHUX
CUCTEMAaX: PHEPreTUUECKUN METOJI, SHTPOIUNHBIA METOJI, SKCEPreTUUECKUN METO/.
5 OHepreruyeckuii aHanu3 3(p(GeKTUBHOCTH NepeMelIeHNs] HACHIILEHHOIO BOASHOTO Iapa
' 10 TPYOOIIPOBOJTY.
7. MeTtoauka ananuza 3pQeKTUBHOCTH UCTIOIB30BAHUS YJHEPTHH.
8. Tepmoannamuyeckue GyHKIUH, UCIIOJIb3yEMbIE B aHAIH3E.
9 AHann3 3¢(EeKTUBHOCTU HUCHOIB30BAaHUS SHEPrUU TMpPHU HATPEBAHUHM JKUIKOCTH B
' afnmapare ¢ Memainkon (000rpeB HACHIIIICHHBIM ITApOM).
10. Okceprusi. DKkceprutudeckas QyHKIHsL.
11. HexoTopsie 1monoKeHus SKCePreTHIECKOTro aHAIH3a.
Oxkpyxaromiasi cpena TepMoaHAMUYECKOE PAaBHOBECHE C OKPY’KAIOIIECH cpeoi. YpOBHU
12. OTCUYETA HKCEPIUH.
13. OKCEpruTUYECKUN METO.
AHamn3 >(Q(EeKTUBHOCTH HCHOJIb30BAaHUS HHEPrMM IPU HArpeBaHUM  KUJIKOCTH B
14. KOXKyXOTPYOHOM Temao0OMeHHHKe (KHMJIKOCTHOM o0orpeB 0Oe3 u3MeHues (a3oBoro
COCTOSIHUS CPEJIbI).
15. Ypasuenne ['"fOU-CTOIOJIBI.
16. Pacuer sxcepruu u ee COCTaBISIONINX.
17. Pacuér usmeHeHus 3Kkcepruu npu GU3MUECKUX U XUMHUECKUX Mpoleccax.
18. Ornpenenenne ypoBHEH OTCUETA IKCEPTHH.
19. Okceprernuecknil ananus. J(narpamma I'poccmana — Ilapryra.
20. AHanu3 nporecca Terionepeaadn.
21, Huarpamma CeHkest ajig mpollecca Terjonepeaayd 0e3 HM3MEHEHHs] arperatHoro
COCTOSIHUSI CPE.
29, Onenka 3¢ (hekTuBHOCTH paboTHI TEMII000MEHHHMKA C UCTIONIb30BAHUEM IKCEPTeTUUECKOTO
METO/a.
23 Ananu3 3¢ (}EeKTUBHOCTH HCIIONB30BaHMS HSHEPIUH NpU HArpeBaHUU  KUJAKOCTH B
KOXKYXOTpYOHOM TemiooOMeHHHMKe (mapoBoil oborpeB 0e3 wu3MeHeHHs (a30BOTo
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COCTOSIHHSI DHEPTOHOCUTEJIS ).

Onenka 3HeprodGpHEeKTUBHOCTH YHEProNOTPeOICHUS B XUMHUYECKON peaknuu (ropeHue

24,

METaHa).

25. Anann3z 3¢ (peKTUBHOCTH C)KUTaHUS TOILIMBA.

26. Krnaccudukanus noreps 3Kcepruu.

27. Pexynepanust Tema B CJI0KHBIX JHEPIOTEXHOIOTMUECKUX CXEMaX.

08 TexHuueckue cpeacTBa yTHiIn3aluy Teruia. Vcnonp30Banne KOTja-yTUiIN3aTopa.

29. TennoyTuau3aTopsl ¢ IPUMEHEHUEM TEIUIOBBIX TPYO.

30. TepmocudoHn.

31. KOHTaKTHO-1TOBEpXHOCTHBIE TEIIOYTHIN3ATOPBbI.

32. TerutoBoii Hacoc (ITAPOKOMIIPECCHOHHOT'O THIIA).

33. OcHOBHBIE TPeOOBaHMSI K KOHCTPYKIIMH TEXHOJOTHYECKOro 000py10BaHHUS.

34, OHEProeMKOCTb CYIIECTBYIOIIUX TEXHOJOTMYECKMX IIPOLIECCOB B XMMHMUYECKOH U
HEePTEXUMHUYECKON TEXHOJIOIMH, OUOTEXHOJIOTUH.

35. [TokazaTenu pecypcocOepekeHUsI MPOMBIIIIIEHHBIX XUMUYECKUX TTPOU3BOJICTB.

36. [TyTu sHEpro- u pecypcocoOepexxeHus Ha pa3IuIHbIX HEPAPXUUECKUX YPOBHSIX.

37 [Tpumepsl Mozeneil psia cucTeM: ammapar, arperar, NPOMBIIUIEHHOE MPOU3BOJCTBO,
XUMHUKO-TEXHOJIOTHYECKAsi CUCTEMA.

38 BuyTpucucTeMHas cocTaBisIOIas M3MEHEHHs SHTPONUU KaK Mepa HEpPaBHOBECHOCTHU
CUCTEMBL.

39. IToroku TemnoTsl, paboThbl, CKOPOCTU I'€HEPALIH SHTPOIIUHU B CUCTEME.

40, MopnenbHbple  HNpUMEpPbl  3aKOHOMEPHOCTEH  IPOM3BOJCTBA  DHTPONMU:  TEIJIO-U
MaccOOOMEHHbIE TPOLIECChl, XMMUYECKHE IPEBPAIlICHHs] BELIECTB.

OcHOBHOE ypaBHEHHE TEPMOJMHAMUKHA HEPABHOBECHBIX IPOLECCOB Ul CKOPOCTU POCTa

41. SHTPOIUH, aHANN3 TUPEpEeHIINATbHBIX YPABHEHUH U1 OT/IENbHBIX (PU3UKO-XMMHUYECKHX
IIPOLIECCOB.

42, Onenka BO3pacTaHMsl  DHTPONIMM  IPUMEHUTENBHO K  pEaJbHBIM  IIPOLECCAM
TEIUIONEepeIaun, pa3fesIeHusl U CMEIIEeHHs BEIIeCTB, XMMUYECKOTO MPEBpaIlleHusl.
[TpoTuBOpeunBBIE TPeOOBAHUS BTOPOro 3aKkoHa TepMoAuHaMuku: npuHuun Jle [larense,

43. YBEJIMYEHHUE JIBHKYILEH CHIIBI IPOIecca — POCT TEPMOJIUHAMUYECKOW HEOOPAaTUMOCTH U
DHEPreTUYECKUX MOTEPb.

44, Bo3MoxHOCTE yIipaBieHHs MPOLIECCOM T'€HEpAlMy SHTPOIUMU B CUCTEME M CHUKEHUEM
HEoOpaTUMOCTH Ipoliecca.

45, CucreMbl ypaBHEHMH MaTepHalbHbIX OalaHCOB MO OOIIMM MacCOBBIM pacxojam
(U3NYECKUX TOTOKOB.

16, CucreMbl ypaBHEHMH MaTepHaJbHbIX OalaHCOB MO OOIIMM MAacCOBBIM pacxojam
XUMHYECKHX KOMIIOHEHTOB.

47, Cucrembl ypaBHEHUIl MaTepuanbHbIX OajJaHCOB MO OOIIMM MAacCOBBIM pacxojam
XUMHUYECKHUX 3JIEMEHTOB.

48. TeopeTnueckuii 1 MpakKTUYECKUI MaTepUalIbHBIN OajaHC.

49, Paznuunble BapuaHTBl TEXHOJIOTMYECKMX CXEM IIPOM3BOJACTBA A30THOW KHUCJIOTBHI W3
aMMHaKa Kak npumep oleHKH 3(eKTUBHOCTH HCIIOJIb30BAHNUS ChIPEBBIX PECYPCOB.

50 WHuTerpasbHOE  ypaBHEHHME COXPAaHEHHUS DSHEPIUM B  TEXHOJOTMYECKOM CHCTEME.
DHTAIBIMIUHBINA OaTaHC, KaK YaCTHBIM CITydail SHEPTeTUUeCKoro OajaHca.

51 [IpencraBieHne SHTAIBIUMHOTO M 3HEpPreTudyeckoro OanaHcoB B (opMe MOTOKOBOM
JIMarpaMMBbl.

52. YactHele (opMbl ypaBHEHHs OanaHca SHEPrHH: TEUEHHE KHUAKOCTH B TPyOONpOBOJIE,
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MPOTUBOTOYHBIA TEIJIOOOMEHHHK, aauabaTHBIM peakTop M peakTop C BHEIIHUM
TEII000MEHOM, TIEKTPOXUMUYECKUN PEaKkTop.

Yactueie (opMbl ypaBHEHHs OanaHca 3HEPrHH: TEYCHHE KHUAKOCTU B TPyOOMpOBOIE,

53. IPOTHBOTOYHBIN TEINIOOOMEHHUK.
54 Yactueie (opmbl ypaBHeHUs OajlaHCa SHEpruu: aauabaTHBIM peakTop M PeakTop C
BHEIIHUM TEIUIO00OMEHOM, JIEKTPOXHUMHUYECKHI PEaKTop.
Cemectp 5
° Bonpocs! k 3k3amMeHy
n/n
1. CTpyKTypa XUMHUKO-TEXHOJIOTHYECKON CUCTEMBbI
2. OcoOEHHOCTH aHaJIM3a XUMHUKO-TEXHOJIOTHYECKON CHCTEMBI
3. CTtpoeHre XUMHUKO-TEXHOJIOTHYECKUX CUCTEM
4. IToHATHE TEXHOIOTUYECKHUX ONEPATOPOB M THUIIBI CBSI3EH MEXKIy HUMHU
5. OcoOeHHoCcTH MOJIeel XUMUKO-TEXHOJIOTHYECKIX CUCTEM
6. CyIIHOCTh TOTOJIOTUYECKOTO HCCIEIOBAHNS XUMHUKO-TEXHOJIIOTHIECKUX CUCTEM
7. [IpencraBieHre XUMUKO-TEXHOJIOTHYECKOH cucTembl B hopme rpada
8. CocraB 31eMeHTOB Tpada
9. [ToHATHE MaTPUIIBI MPUMEHUTEIHHO JJIS1 ONMCAHUS XUMHKO-TEXHOJIOTHIECKUX CUCTEM
10. | CymectByronye NpuHIUIBI CO3AAHNUST XUMHKO-TEXHOJIOTHYECKHX CUCTEM
11. OrnpezeneHne MeTo[a MaTEMaTHIECKOTO MOICIIUPOBAHUS
12. | OcHOBHBIE ATAIbl MATEMATUYECKOTO MOJECIUPOBAHUS
13. | CymHOCTh JeTepMHUHUPOBAHHON MOJIEITN
14. CyIIHOCTh CTOXaCTUYECKOW MOJIETH
15. | [IpencraBieHue CI0KHOM MOAETH XUMUKO-TEXHOJIOTHYECKON CUCTEMbI METOIaMU
MaTEeMaTHYECKOTO MOJICITMPOBAHUS
16. | HayanpHble 1 KOHEYHBIE YCIOBUS MTPHU COCTABICHUH MaTeMaTHYEeCKOW MOJETHN
17. | CymHocTh MeTOZ]a MHTErpaJIbHBIX NpeoOpa3zoBanuil Jlamaca
18. | ITapamerpuueckast uaeHTU(UKALUS - 00JIACTh IPUMEHEHUS
19. | CymHoCTh METOZ]a HAMMEHBIINX KBAJAPATOB.
20. | CynHocTh METOJJa MAKCHUMAJIBHOTO MPaBI0NOA00HUS.
21. | KauecTBeHHbIE M KOJMUYECTBEHHBIE XaPAKTEPUCTUKH XMMUYECKOI'O PABHOBECHS
22. | MaremaTH4eckoe OIMcaHue KOHCTAHTHI PAaBHOBECHS
23. | IlonsTe XMMHUYecKoro paBHoBecusi. PakTophl, BIUSIOLINE HA pABHOBECHE
24. | MeTo/1bl BEIYUCIICHUS] KOHCTAHTHI PABHOBECHSI
25. | JIByXKOMIIOHEHTHbIE CUCTEMBI .Y paBHEHHE COCTOSIHUS
26. | YpaBHeHHE MaTepralbHOTO Oananca. MeTo bl pemeHus
27. | YpaBHeHHe TenaoBoro OanaHca. MeToibl peneHus
28. | IloHsiTHE MOJIENIN M/I€AJIBHOTO CMEIIECHHSI
29. | IloHsiTHEe MOJIENN M/ICATBHOTO BBHITECHEHHSI
30. | [lonstue ogHonapamerpuieckor auddy3noHHON Moaenu
31. | IlonsTre nByxmapamerpudeckord U y3nOHHONW MOJIENN
32. | OCHOBHBIE XapaKTEPUCTUKN XUMUYECKON KMHETUKU
33. | [loHsiTHE MOJIEKYISIPHOCTH PEAKIIUU
34. | Kunernka TemmooOMeHHBIX MporieccoB. MeXaHU3MBl IEPEHOCA TeTUIOTHI
35. | Marematudeckoe BBIpKEHHE JJIsl ONMCAHUS TeTJIONPOBOIHOCTH
36. | [lonsiTHE rpaHUYHBIX YCIOBHIA. BUIBI rpaHUYHBIX YCIOBUI
37. | Kunetuka J1y4ucToro TernjooOMeHa
38. | Maremarnyeckoe OMMCaHNe CIIOKHOTO TETI00OMEeHa
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39. OCHOBHBIE IPUHIIMITBI MATEMAaTUYECKOT'O ONMMCAHNS KHHETHKH MacCOOOMeHa

40. | OcHOBHBIE TIOJXO/IbI K OMMCAHUIO0 KHHETUKA MacCOOOMEeHa JJisi TeTepOreHHO-
KaTAJIUTUYECKOrO Mpolecca

41. | MaremaTu4eckoe MOJICITUPOBAHUE MaTepPUAILHOTO OaiaHca

42. MareMaTtnyeckoe MOAECIMPOBAHNE THAPOAMHAMUKH CTPYKTYPbI IOTOKOB

43. MareMaTHueCKOe MOJICIMPOBAHUE TEIUIOBOTO OajlaHca

44, MareMaTrnyeckoe MOACIMPOBAHNE KUHETUKN XMMUKO-TEXHOJIOTHYECKHUX MTPOLIECCOB

45, MareMaTtnyeckoe MOACIMPOBAHNE XUMUYECKON KUHETUKHU. | OMOT€HHBIN KaTanu3

46. MaremMaTHuecKoe MOJICIIMPOBaHNE KMHETUKHU TEIUIO0OOMEHHBIX IporieccoB. KucinoTHo-
OCHOBHBIW KaTaJIN3.

47. MaremMaTHueCcKoe MOJIEIIMPOBaHNE KMHETHKH MacCOOOMEHHBIX MPOIECCOB.
DepMEHTAaTUBHBIN KaTaJu3.

48. | MaremaTnueckoe MOJETMPOBAaHIE KMHETHKH MacCOOOMEHHBIX MporieccoB. ['ereporenHbIi
KaTaJln3.

48. MareMaTHueCKOe MOJICIIMPOBAHNE KMHETHKHU TEIUIOOOMEHHBIX IPOIIECCOB.

50. MaTtemaTtuyeckoe MOJEeIMPOBAHNE KUHETUKH MacCOOOMEHHBIX MPOIIECCOB

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeIeHUs
Cemectp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
arTrecTalnuu
BricTaBnsieTcss CTyIEHTY, €CiH
cTyneHT Habpan 55-100 Gammos
(GaITeHo» 110 UTOTY W3yYCHUS IUCIUTUTHHBI
3auer (1o Y YR
B CEMECTpe.
3,4 HaKOIUTEILHOMY
. BricTaBmsiercss  CTyleHTY, ecliu
pelTHHTY)
cTyneHT HabOpan 0-54 GamioB mo
«HE 3aYTCHO»
WUTOTY W3YYCHHS IUCIHILTAHBI B
CeMecTpe.
dopma
MpOBeIeHUsI
Cemectp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
arTecTanuu
BricTaBnsiercs  cTyAeHTy, eclu
cTyneHT HaOpan 85-100 OammoB
COTIIMYHOY
M0 UTOTY M3yYEHUS IUCIUTUITMHBI
B CEMECTpE.
BricTaBnsiercs  cTyAeHTy, eclu
CXODOLLION cryneHt Haopan 70-84 Gamnos mo
DKx3ameH (1o P UTOTY M3YyYEHHs JUCUUILIMHBI B
5 HaKOIUTEIbHOMY ceMecTpe.
pEeUTHHTY) BeicTaBisiercst  CTyneHTy, eciu

«YOOBJICTBOPUTEIIBHO»

CTyeHT Habpan 55-69 6ayoB no
WUTOTY W3YYCHHUS IUCIHUILIMHBI B
CEMECTpE.

«HCYHOOBJICTBOPUTCIIBHO»

BricTaBnsercss CTyneHTy, eciu
cTyaeHT HaOpan 0-54 6amioB 1o
WUTOTY WM3YYCHHUs IUCIHUIUIMHBI B
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Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

‘ CEMECTPE.
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8. YueOoHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHre TUCITHIIITMHBI

8.1. O0s3aTe/IbHAA JIUTEPATypa

Tun (yueOHUK, yueOHOe

KoanuecTBO B
HAYYHOI

Ne nocoodue, yuedHo-
i ABTOPBI, COCTABUTEJIH 3arsiaBue (3aroJ10BoOK) MeToaecKoe Hocobie, I'ox n3nanus oudauoTexe /
mpaKTHKYM, Ap.) HaumeHnoBanne
9BC
1 Pomankos I1.T. MaccooOMeHHBIE MPOIECCHl XUMUYSCKOM VYyeOHoe nocodue 2017 9BC «IPRbooks»
TEXHOJIOTHH
Mocksuues 1O. A., TeopeTnueckue OCHOBBI XUMHUIECKOH yaeOHoe rocobune 2020 ObC «Jlanb»
2 I'puropuues A.K., [1aBnoB TEXHOJIOTHH
0.C.
Mocksuues 1O. A., TeopeTnyecknue OCHOBBI XUMUYIECKOM ydeOHOoe mocooue 2020 OBC «Jlanb»
3 I'puropuues A.K., [TaBnoB TEXHOJIOTHH
0.C.
4 Paxmanos 1O. A. TeopeTuueckre OCHOBBI SHEPTO- U y4eOHO-METOAMYECKOES 2018 9BC «Jlanp»
pecypcocOepekeHnsT B XUMUIEeCKOH TEXHOJIOTHHI rmocooue
5 bapanos /I.A. IIponeccsl u anmapaTsl XUMHYECKOM yuebHoe nocobue 2020 OBbC «JIanb»
TEXHOJIOTHH
6 3aBapyxun C.I'. MareMaTn4yecKoe MOJICITHPOBAHNE XHMHKO- yueOHoe nocodue 2017 9BbC «Jlanb»
TEXHOJIOTHYECKUX TPOIIECCOB M AlapaToB
l'aprman T.H., Knyms [1.B. MopennpoBaHe XMMHKO-TEXHOJIOTHYECKUX yuebHoe nocobue 2020 OBbC «JIanb»
7 nporieccoB. [[puHIMTIBI TPUMEHEHHS TAKETOB
KOMIIBIOTEPHOM MaTEMaTHUKHU
8 Pomankos I1.T. MaccooOMeHHBIE TPOIECCHl XUMUYECKOH YuyeOHoe rocobdue 2017 9BC «IPRbooks»
TEXHOJIOTHH
9 Kozanepora O.A. PacyeTbl MaTepuanbHBIX U TEILIOBBIX OaJIaHCOB Y4eOHoe mocooue 2018 9BC «IPRbooks»
B TEXHOJIOTUW MUHEPAIBHBIX yI00pEHUI
10 Kysnenosa .M. O061as xumuueckas Texaosiorust. OCHOBHBIE Y4eOHuK 2022 9BC «JIauby

KOHICHIWHA IMTPOCKTUPOBAHUA
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8.2. JlonoiHUTEIbHAS JIUTE

aTtypa

Tun (yueOHMK, yueOHOE

KoJuauyecTBO B

HAY4YHOUH
Ne nocooue, yueoHoO-
ABTOpBI, COCTABUTEHN 3arsiaBue (3aroji0BoK) I'ox w3nanust oubanoTeke /
n/n MeTOouYecKoe nmocooue,
IpaKTHKYM, 1p.) HaumeHnoBanme
p y 9 p' 3BC
1 CucTeMHBIN aHAJIN3 U METOJbI XUMUYECKOU
Jlunua A. A. A yaeOHoe TTocooue 2016 3bC «Jlanb»
KHOEPHETUKH
Aiviamreiin B.I'., 3axapos [Tporeccs! 1 anmapaTbl XUMHYECKOM
2 . P potl P N y4eOHUK 2019 OBC «JIanb»
M.K., HocoB I".A. texHonorun. O0mui Kypc
CoBpeMeHHBIC POOIIEMBI SKOJIOTHH, YHEPTO- 71a00paTOPHBIA
3 | Pynmenko E.IO. p P » IHEP patop 2018 ObC «Jlanby»
1 pecypcocOepekeHus] B ONOTEXHOJIOTHHI MPaKTUKYM

42




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTemM

- American Journal of Engineering and Applied Sciences. Penensupyemsiii
KypHaJI - MyOJIMKYeT pe3yJbTaThl MCCIEIOBaHMN B OO0JACTH HMHXKEHEPHBIX HayK (MPHUKIaTHAs
¢u3uKa ¥ MpHUKIATHAs MaTeMaTHKa, aBTOMATH3alWs U YIpPaBJICHHE, XUMHUYECKas TEXHOJIOTHS,
KOMIIBIOTEpPHAsl TEXHHKa, UHPOPMATHKY, WHXKEHEPHbIE HaHHbIE W pa3paboTKa MPOrpaMMHOIO
o0OecrieyeHus, DSKOJOTMYEcKass WHXKEHEpUs, JJIEKTPOTEXHUKA, [POMBIIUICHHAsS WHKEHEPUs,
nH(OpPMalLlMOHHBIE TEXHOJIOTUU M MH(OpMaTHKa, MaTepHUaJoBeIeHUEe, U3MEPEHUE U METPOJIOTHs,
MAIIMHOCTPOCHHUE,  MEIHMIMHCKas  (Qu3MKa,  DHEpreruka,  oOpaboTka  CUTHAJIOB U
TelekoMmyHuKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. JXypuan mnpemocraBinsier CBOOOAHBIA JOCTYN K
HAYYHBIM MYOJIMKAIUsAM MO CICAYIOIIUM TeMaM: HHXKEHEpHbIE, (U3MYECKHE, MaTeMaTU4YeCKHe
Hayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
NPEJCTaBIsIeT CTaTbU C pPEe3yJbTaTaMU HAYYHBIX HCCIEAOBAaHMHA B 00JACTH MH)KEHEPHBIX HAyK
(MaTeMaTuKa,  OJJEKTPOTEXHHWKA,  MAIIMHOCTPOCHHE,  OSHEPreTuka,  aBTOMOOMIIECTPOCHUE,
OnoxumuyecKas UH)XEHepus, CTpOUTENbHAs MH)XEHEPUS u T.J.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KOTOpBIi 0OecriedrBacT JOCTYI K MOJHOTEKCTOBBIM 3JIEKTPOHHBIM
JKypHaJIaM IIpe/IHa3HaueH JJIs IOUCKa 110 Ha3BaHUIO CTaThu (3kypHana) wiu no reme. DOAJ craBut
[EIbI0 BCECTOPOHHEE OCBEUICHHE HAay4YHOH MEepPUOIMKH, HAXOISAIIEWCs B OTKPBITOM IOCTYyNE U
UCIOJIb3YIOLIEH OIpeneseHHbIE MEphl, FapaHTUPYIOIIUE JOCTOMHOE KauyecTBO UX COJCpKaHUS:
https://doaj.org/

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne Hanvenosamme IO PexBU3UTEI IlOI“OB?pa
n/n (nata, HOMep, CPOK AEeHCTBHUA)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok
JefCcTBUS, 0€CCPOUHBIN
2 Office Standart HoroBop Ne 690 ot 19.05.2015r., cpok

nenctBusi, 0eccpounsiif; JoroBop Ne 727
OT 20.07.2016r., CPOK JIeNCTBHUS,
OeccpoUHbIN

3 MathCAD Bepcusl4 nmm 15 Axt n/m ot 21.07.09 (I'oc. Kontpakr 487
ot 28.05.09), 6eccpounblit

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

N/ | NPaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA,
NMOMeIIeHUH VISl CAMOCTOATEIbHOMI

padoThl o0yqawmmxcsi (HOMep ayJIUTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

1 [Tomemenue ms caMocCTOSITENbHOU PabOThI | CTOMBI, CTYJIbSI, KOMITBIOTEPHI
obyuaromuxcs (I'-401)
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