MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBEHHBII YHUBEPCUTET»
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(uHOeKc OUCYUuniIuHbl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

O0nIass XuMu4YecKasi TEXHOJIOT S

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAITPABJICHUIO MTOJATOTOBKH
18.03.02 Duepro- u pecypcocOeperaromiye npouecchl B XuMUYECKOW TEXHOJIOTHH,
He(TeXUMHUH U OMOTEXHOJIOTHH

HaIpaBICHHOCTH (TIPodHIIb)
ParmonansHoe MpUPOIONIONIB30BaHNE, PEIUKIMHT U YTHIIN3AUS OTX0/I0B

dopma o0ydeHus: 3a09HAs
I'ox mabopa: 2021
O6mas TpynoemkocTts: 28 3E

Pacnpe)le.ﬂeﬂue YYacCoB JUCHUIIJIMHBI IO CECCUAM

Ceccus 3 4 4 5
®opma KoHTpOJs | 3aueT | OK3aMeH | 3ader Ox3amen | Hroro

Bun 3ansaruit
Jlexuun 4 4 4 2 14
JlaboparopHsbie 4 4 4 6 18
[TpakTuyeckue 8 8 8 24
PykoBoacTBO: KypcOBbIe PabOTHI
(mpoexTsl) / PT'P
ITpomMexyTouHas aTTecTanus 0.25 0.35 0.25 0.35 1.2
KoHrakTHas pabota 16.25 16.35 16.25 8.35 57.2
CamocrosTenbHas paboTta 268 263 88 307 926
KoHTpoan 3.75 8.65 3.75 8.65 24.8
Hroro 288 288 108 324 1008




Pabouyto mporpammy coctaBui(u):

HoueHt, noneHt, kauj. Tex. Hayk. Kamycrun I1.I1.
(OonmdicHocmy, yueHoe 36anue, cmenens, Qamunus H.0.)

IIpenonaBareis, ydeHOE 3BaHUE OTCYTCTBYET, yU€Hasl CTEIIeHb OTCYTCTBYET, [ ymuna T.I1

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensenrt

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuIninHbl coctaBiena Ha ocHoBannu @I'OC BO u yyeOHoro miana
HarnpaBieHus: nmoarotoBku 18.03.02 DHepro- m pecypcocbOeperaronye mponecchl B XUMHYECKOU
TEXHOJIOTUH, HEDTEXUMHUHU U OMOTEXHOIOI U

Cpok neiicTBus padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«XHUMHYECKasi TEXHOJIOTHSI U PECypcocOepeKeHHe»

(mpotokon 3acemanust Ne 1 ot «07» centsiops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA AOUCHHUIUIMHBI — HM3YUYCHHC TCOPCTUUYCCKUX 3aKOHOM€pHOCTCfI OCHOBHBIX
IIponeccoB XHUMHYCCKOM TCXHOJIOIT'MH, 3HAKOMCTBO C TCOpHeﬁ XUMHUYCCKUX PCAKTOPOB U O6H_II/IMI/I
IMpUHIOUITIaMHA pa3p360TKI/I XUMHKO-TCXHOJOTMYCCKUX IMPOLECCOB HA OCHOBC CUCTCMHOT'O IMOAXO0J4A.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL M TPAKTUKHA, HA OCBOCGHUU KOTOPBIX Oa3upyeTcs JaHHas IUCIUTUIMHA:
«[Ipobnembl ycroilunBoro pasBuTus», «OOmIas M HeopraHuuyeckas XuUMHs», «OpraHudyeckas
XUMUS, «AHATUTHYECKAS XUMUS U PU3UKO-XUMUICCKIE METO/IBI aHATTN3aY.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npeamectBytomiee: «Kommouanas xumus», « TeXHONIOTUU MepepadOTKH U yTUIIU3AIUU OTXO0JI0BY,
«MHCTpyMEHTaNbHbIE METOABl XUMUYECKOTO aHaIN3a B PAIlMOHATILHOM HCIOJIB30BAHUU CHIPHEBBIX
U DHEPreTUYECKUX PECYpPCOB», XHUMHS M TEXHOJOTHS HEOPraHWYECKHUX BemiecTBy», «lIporeccel u
anmnapathl 3alIUTHl OKPYXKAIOLIEH cpeabl», « IKOIOrHIecKast SKCIIEPTH3A».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIN
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-1 — Cnocoben
n3y4aTh, aHAIM3UPOBATh,
HCIOIb30BaTh MEXaHU3MBI
XUMUYECKHUX PEaKLUH,
MPOUCXOASIINX B
TEXHOJIOTHYECKHX
npolieccax u
OKPY>KaIoIleM MHpPE,
OCHOBBIBASICh Ha 3HAHMAIX
O CTPOCHUHU BEILIECTBA,
MPUPOJE XUMUYECKOMN
CBSI3U U CBOMCTBAX
Pa3IUYHBIX KJIACCOB
XHUMUYCCKHUX JIEMEHTOB,
COEIMHEHNH, BEMIECTB U
MaTepHuaoB

OIIK-1.1. 3naer
TEOPETHYECKHE OCHOBBI
o01iei 1 HeOpraHU4eCcKOoM
XMMHUH U TIOHUMAET
MPUHIIMAITBI CTPOCHHUS
BEIIECTBA M MTPOTECKAHHUSI
XMMHYECKHX MPOIECCOB

3HaTh:
— OCHOBHBIE KOHIECNIMUUA CO3IAHUA
XAMHUKO-TEXHOJOTHYECKUX CHCTEM;

— THUIIBI MOI[GJ'IGI\/'I XUMHUKO-
TEXHOJIOTUYECKOI CUCTEMEL.
YMmers:

— TPUMEHATh OCHOBHBIE KOHLEIIUU
CO3/TaHUS XHUMHKO-TEXHOJIOTHUECKIX
CHUCTEM IIPU aHAJIU3E CYILIECTBYIOLIEH
A MOJEIUPOBAHUM HOBOW XHWMHKO-
TEXHOJOTHYECKOMN CHCTEM;

— MIPUMEHSTh Pa3JIMYHbIE MOJIETN MTPU
aHaJIM3€e CYIIECTBYIOLIEH U
MOJIETTMPOBAHUHN HOBOM XMMHUKO-
TEXHOJOTMYECKON CHCTEMBI.

BmaneTs:

— cmocobaMu aHalM3a

a3 pexTuBHOCTH PAOOTH XUMHYECKUX
MIPOU3BOJICTB, pacyeTa U aHalu3a
MTPOIIECCOB B XUMHUICCKUX PEaKTOpax.

ITK-1 — Criocoben
OCYIIECTBIISATH
TEXHOJOTMYSCKUH
MIPOIIECC B COOTBETCTBHH C
CIIOCOOHOCTBIO
y4acTBOBATh B
COBEPIIICHCTBOBAHHUH

IIK-1.5. Mcnonp30BaTh B
npodecCuoHaTBHON
JEATETbHOCTH METOIBI
yIIPaBICHUS
TEXHOJOTHYECKUMH
MporeccaMu OPraHuIecKOro
CHUHTE3a U CIIOCOOBI

3HaTh:

— c()OpMUPOBAHHBIE U
CUCTEeMaTUYECKUE 3HAHUS
METOIOB COBEPIICHCTBOBAHUS
TEXHOJOTHYECKHUX MPOIIECCOB C
MO3UIMNA SHEPTO- U
pecypcocOepexeHus, METO/IOB




®opmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJINpYyeMble N Ilnannpyemble pe3ybTaThl
poHpy KOMIIeTeHI Ui Py pesy
KOMIIeTeHIM U o0y4eHust
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBaHUE)
TEXHOJIOTHYECKHUX peKynepanuu 1 yTHIA3alUui | MUHUMU3AluK BO3ICHCTBHUS Ha

MPOLECCOB C MO3ULINI
SHEPro- u
pecypcocOepexeHus,
MUHHUMM3ALUN
BO3JECHCTBUS HA

OKPYXAIOIIYIO Cpelly

OTXO00B ITPOU3BOJACTB
OpPraHU4Y€CKOIro CMHTE3a

OKPY’KaIOIIYIO Cpeay.

Bnaners:

— YCIICIIHO U CUCTEMATUUYECKU
METOJ/IaMH COBEPIIICHCTBOBAHMS
TEXHOJIOTMYECKHUX MPOIIECCOB C
MO3UIUN SHEPro- U
pecypcocOepekeHusi, METOJaMu
MHMHHUMU3ALMU BO3IECHCTBHS HA

OKPY’KaIOIIYIO Cpeay.

YMeTs:

— YCIIEIIHO ¥ CUCTEMATUYECKH
COBEPILEHCTBOBATh TEXHOJIOTUYECKUN
IIpOLIECC € MTO3ULIMM dHEPTO- U
pecypcocOepekeH s, MUHIMHU3AlUU
BO3JCHCTBUS HA OKPYKAIOIIYIO CPENY.

[1K-2 — Cnocoben
UCTIOJIb30BaTh
COBpPEMEHHBIE
MH(pOpPMallMOHHbIE
TEXHOJIOTUH, TPOBOJIUTh
00paboTKy HH(pOpMaLHH C
UCIIOJIb30BaHUEM
MPUKIIQJIHBIX TIPOTPAMM H
0a3 TaHHBIX IS pacyera
TEXHOJIOTUIECKUX
napamMeTpoB
000pyI0BaHUS U
MOHUTOPHHTA MPUPOIHBIX
cpen

[IK-2.1. Ucnons3yer
coBpeMenHbie IT-
TEXHOJIOTHH IIPU cOOPE,
aHanuse, o00paboTKe 1
IIPEICTaBICHUN
nH(pOpMALIUK O XUMHUKO-
TEXHOJIOTMYECKOM MpoLecce
U aHAJIW3€ COCTOSHUSA
IIPUPOJHBIX CPENL

3HaTh:

— mokazarenu 3QPEeKTHBHOCTH
XMMHUKO-TEXHOJIOTHUECKON CUCTEMBI;
— MOKa3aTeNN YKOJOTHIHOCTH
XHUMHUKO-TEXHOJIOTHYECKON CHCTEMBI.

YMeTh:

— paccuuTath MoKa3aTean

3¢ (HEKTUBHOCTU TEXHOIOTUYECKOTO
rporiecca;

— ONPEEIUTh OKA3aTeNn
9KOJIOTUYHOCTHU XUMHUKO-
TEXHOJIOTMYECKOr0 Mpolecca.

Bnaners:

— METOJIaMH pacyeTa Mokazarenen
3(PEeKTUBHOCTU TEXHOJIOTUUECKOTO
npoiiecca;

— METOJIaMH OTIPEICIICHHS
MOKa3aTesei 3KOJIOTMYHOCTH
XUMHKO-TEXHOJOTHUECKOTO
rpoiiecca.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI
4.1 CTpykTypa M cofep:kaHue TUCHUIIMHBI «O0mas XumMudeckas Texsosaorus 1»

®opMbI TEKYLIETO

. KOHTPOJIst
MonayJab (pa3ae) BMHH HaHMeHOBaHIfe TEM 3atiTHH Ceccusn Obnem, banabl | UHTEepakTuB, 4. (HAMMEHOBaHUE
y4eOHOoii padoThI (yueOHOii padoThI) q,
OLIEHOYHOI 0
cpeacrTna)
Monayisb 1. Jlex 1 DU3HUKO-XUMHUUECKUE
OO0111Ee CBEAECHUS O 3aKOHOMEPHOCTH B XUMHUYECKOM 3 2 - -
XUMHYECKON TEXHOJIOTHH
TECXHOJIOTHUH. Ip1l Pemenue 3amad 1o XUMAYECKUM OTuyer no
X UMHUKO- ypaBHEeHUSIM. PacdeTsl ¢ 3 2 - - IPAKTHYECKOMY
[TEXHOJIOrM4eCcKas IIPUMEHEHHUEM I'a30BbIX 3aKOHOB 3aHATHIO Ne |
cucrTema. Jla6 1 Ornpezenenne mIOTHOCTH Otyet no
pacTBopUTEIEH 3 4 - - nabopatopHoit
pabote Ne 1
Cpl Omnpenenenue CTeneHu
BJIArOTIOTJIOIICHUS aJICOPOEHTa 3 10 - -
Jlek 2 XHUMHUYECKOE NPOU3BOJCTBO U
XAMHKO-TEXHOJIOTUYECKUH MPOLECC,
CTPYKTYypa, COCTaB ¥ KOMIIOHEHTBI 3 9 ) )
XUMHUYECKOTO MPOU3BOJICTBA
(ceIpbeBast U HHEpreTHYecKas 0aza
XUMHUYECKON TIPOMBIIUICHHOCTH )
Ip 2 CocTaB HCXOAHBIX U PEAKIIMOHHBIX Oruer 1o
cMmeceit 3 2 - - MPAKTHICCKOMY

3aHsTHIO Ne 2




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHI
(yuedoHOl padoTHI)

Ceccus

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

IIp 3

AHan3 U3MEHEHUS PaCXOIHBIX

K03 (PHILIMEHTOB 1O CBHIPHIO HA
OCHOBaHHH PacyueTa MaTepUualibHOrO
OaslaHca peaktopa

Ortyer 1o
MIPaKTUYECKOMY
3ausaTuro Ne 3

Cp?2

OCc00EHHOCTH COCTaBIECHUS
MaTepUaIbHBIX OAIIAHCOB IS
HEOOpaTUMBIX PEaKITUs

10

Cp3

OCcO00EHHOCTH COCTaBIECHUS
MaTepUaIbHBIX OAIIAHCOB IS
00paTUMBIX peaKIHit

10

Cp4d

CxeMbl MPOU3BO/ICTBA. ONIEPAITMOHHAS
U TEXHOJIOTUYECKast CXEMBI
MMPOMU3BOJACTBA, OTKPLITAA U
LUPKYJIALUOHHAS CXEMBI. Y CJIOBHBIE
0003Ha4YeHMsI armnapaToB U MallliH

10

Ip 4

Meroarka pacyeTa TErI0BbIX
OanmaHcoOB

Ortyer 110
MPaKTUYECKOMY
3ausaTiio Ne 4

Cp5

OcHOBHBIE XapaKTCPUCTUKHU,
IMMOKAa3aTCJIM KaueCTBA U MMapaMETPhI
YIpaBJICHUSA XUMHKO-
TEXHOJIOTHYCCKUX MMPOICCCOB

10

Cpb

OCHOBHBIC TEXHOJIOTUUECKHE
IIOKa3aTCiIn XUMHKO-
TCXHOJIOTHYCCKUX IMMPOICCCOB

10




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHI
(yuedoHOl padoTHI)

Ceccus

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

Cp7

HccnenoBanue BAUSHUA
YIpaBJAOMUX MapaMETPOB Ha
M3MEHEHUE PAaBHOBECHOT'O COCTABa
PEaKUMOHHON CMECH

10

Cp8

UccnenoBanue paBHOBECUS
«JIByXKOMITOHEHTHBIH PacTBOp — Mmap»
JUISL TIOJTHOCTBEO CMELIMBAIOIIAXCSI
KUAKOCTEH, HE 00pazyronInx
a3€0TPOITHBIX CMECEH

10

HccnenoBanue BIUSHAA
YIPABJISIOIMX IaPAMETPOB Ha
Habmonaemyro ckopocth X TTI

10

Cp 10

HccnenoBanue paBHOBECUS «pacTBOP
— Tap» MOJHOCTHIO CMEIINBAIOIINXCS
KUAKOCTEH, 00pa3yromux
a3e0TPOIHBIE CMECH

10

Cpll

CucTeMHBIN ypOBHEBBIN METO/
aHaJIn3a XUMUKO-TEXHOJOTHYECKUX
IIPOLIECCOB

10

Cp 12

AHanm3 SHepPro3aTpart JUIsi PEaKTOpOB
C pa3JIMYHBIM TEMIIEPATyPHBIM
PEKUMOM

10

Cp 13

Pacuer ncxoausix k03 puireHTon

10




®opMbl TEKYLIEr0

Bun HaumeHoBaHue TeM 3aHATHI Oonbem, KONTPOIS
Mopnyas (pa3aen) . N Ceccusn banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
Cp 14 [lepcrieKTUBBI pa3BUTHUSL XUMHUYECKOM
TEXHOJIOTUH Kak HayKku. Pa3Butue
HOBBIX OKOJICHUN
BBICOK09()()EKTUBHBIX XUMHUKO-
TEXHOJIOTUYECKHUX MPOIIECCOB, 3 10 - -
BKJTI0Yast KaTaJIMTHYECKUE,
AIIEKTPOXUMUYECKUE,
doroxummueckue, MeMOpaHHbIE
Cp 15 [Tpouecce! rupoansa, rTuapaTanuy, 3 10 i i
TeprPUKAITII
Cp 16 I'maponms kapOoHata HaTPUS 3 10 i i
Cp 17 Onpeznenenye >HTANBINN THAPATALUN
(TEermIoThI rUApaTAIK) BELIECTBA 3 10 - -
Cp 18 Pemenune 3a1ay no XuMu4yecKon
TEPMOAUHAMUKE U TEPMOXUMUU 3 10 - -
Cp 19 [Tporecchl CepHOKHUCTIOTHOM
rujparanuei onepuHoB 3 10 } B}
Cp 20 [Tporeccer mepepabOTKH HEPTSIHOTO
CBIPBS 3 10 - -
Cp21 Omnpenenenne GU3NIECKUX CBOMCTB
HEPTETPOIYKTOB 3 10 - -




®opMbl TEKYLIEr0

. KOHTPOJIS
Mopnyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Ceccus Obnem, banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OIIEeHOYHOT 0
cpeacrsa)

Cp 22 [TonydyeHre CHHTETHUECKUX KUPHBIX

KHCJIOT OKUCIIEHUEM 3 10 - -

HOPMAaJIbHBIX NMapa(GUHOBBIX
Cp 23 3amuTa 1a00paTOpHBIX padboT 3 10 i i
Cp 24 Konrponsnas pabdora «Pemenne

MaTepHAILHBIX U YJHEPTETHUCCKUX 3 10 - -

OanmaHCOB»
Cp 25 W3ydeHne TeopeTHieckoro

Marepuaia. [lonrotoBka oT4€TOB MO 3 28 i i

nJabopaTOpHBIM paboTaM 1

MIPAKTUYCCKUM 3aHITHIM
ITA

3 0.25 - -
[ToaroroBka K
3a4ery 3 3.75 - - 3auer
Hroro: 288 -




4.2 CTpyKTYypa U cofep:KaHue TUCHHUILIHHBI «OQ01ass XuMu4yecKasi TEXHOJIOTUsA 2

®opMbl TEKYLIEr0

. KOHTPOJIA
Mopyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Ceccus Obnem, banasl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
Monyns 1. Jlex 1 Tepmuueckue nporeccsl. [Tuponus u
XUMHU3M U KPEKUHT HEPTEIPOIYKTOB.
MEXaHU3MBI PaaukanpHO-1IEHOM MeXaHu3M
OCHOBHBIX XUMHUKO- JECTPYKLUU YIJIEBOAOPOIOB. 4 4 - -
TEeXHOJIOTHYECKUX Tepmuueckoe AeruaApupoBaHUeE.
[IPOLIECCOB Bo3moxHOCTH ynIpaBiIeHUs
IPOLIECCOM
Ip1 ['eTeporeHHble peakyu Oruer o
4 2 - - IPAKTUYECKOMY
3aHATHIO No |
Ilp 2 Pacuer paBHOBecus mporecca Oruer no
UpOJIM3a 4 2 - - PAKTHYECKOMY
3aHsATUIO Ne 2
Ip 3 [lerubie TrazodazHbie TEPMUIECKHE Otuer no
peaxkuuu yriieBoa0poJ0B 4 2 - - IIPAKTUYECKOMY
3aHaTHIO0 Ne 3
JIa6 1 TepMuueckuii KpEKUHT Oruer no
YTJIICBOJIOPOIOB 4 4 - - nmabopaTopHOi
pabote Ne 1
Cpl KaTtanutnueckue mporeccsl.
Karanutnueckuii KpEKUHT U 4 14 - -
ANKWINPOBaHHE
IIp 4 Pacder BpIX01a MPOAYKTOB Ortyer 11O
KaTaJIMTHYECKOTo pU(POPMHUHTA 4 2 - - IIPAKTUYECKOMY

3aaaTuro Ne 4

10




®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3aen) . N Ceccusn banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
Cp?2 Pacder BrIX01a IPOAYKTOB
KaTaJIMTUYECKOTO KPEKUHTa 4 14 - -
Cp3 Karanutuueckas KOHBEPCHS KUIKUX
YTIIEBOIOPOIOB BOASHBIM MAPOM 4 14 - -
Cp4 ['uporeHN3aMOHHbIE IPOLIECCHI.

I'mapupoBaHue U 1erUIpUPOBAHUE.
I'uppoounctka. Mexanusm

4 14 - -

reTeporeHHO-KaTaIMTHYECKOTO

npouecca. Pudopmunr.

I'mppokpexkuHr
Cpb5 Pacuer BbIxoaa npoyKTOB

TUAPOKPEKUHTA 4 14 - -
Cpb6 Pacuer BbIXOAa TPOAYKTOB

TUIPOOYUCTKH 4 14 ) )
Cp7 Pacuer BbIXO7a IPOJYKTOB

THAPOOYUCTKH 4 14 - -
Cp8 CuHTE3bI Ha OCHOBE OKCHUJIA yIiiepoja

¥ BOJIOPO/Ia, MEXaHU3MBI U Vil 14 - .

BO3MOXHOCTH YIIPABJICHU A

11



®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3aen) . N Ceccusn banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
Cp9 Pacuet cuHTEe3a Ha OCHOBE OKCHIA
yriaepoaa u Bogopoaa 4 14 - -
Cp 10 [Tpon3BOACTBO CHHTE3-Ta3a U3
Pa3JIMYHOTrO YIIE€BOJIOPOJIHOTO ChIPhS 4 14 - -
Cpll [IpousBoacTBO BOIOpOAA
4 14 - -
Cp 12 OKucnuTeNbHbIE TPOLIECCHI.

OKHCIIEHHE YTIIEPOICOACPKALTUX
BelllecTB. MeXaHu3Mbl: paJuKaabHbIN

o o 4 14 - -
HenHOo# 1 HenertHoW. OKUCIIeHne U
cTa0MIM3anus
Cp 13 CuHTe3 MeTaHoJIa
4 14 - -
Cp 14 MonexkynspHO-KUHETUYECKU I
YPOBEHb aHAJIM3a IPOTEKAHUSA 4 14 - -
XUMHYECKHX TPOIIECCOB
Cp 15 CunTte3 aMmMuaka
4 14 - -
Cp 16 [Tpon3BOCTBO CEPHON KHUCIOTHI
4 14 - -

12



®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3aen) . N Ceccusn banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
Cp 17 [Ipon3BOACTBO a30THOM KHUCIOTHI U
MHHEPAIBbHBIX YI00peHHI 4 14 - -
Cp 18 W3yueHne TeopeTnIecKoro
Mmatepuana. [loaroroBka oT4eToB Mo 4 o5
nabopaTopHBIM paboTaM u
PAKTUYECKUM 3aHITHUSIM
ITA
4 0.35 -
[Toxroroska K
SK3aMeHy 4 8.75 - - DK3aMeH
Hroro: 288 -
4.3 CTpyKTypa M coAepKaHue TUCHUIIMHBI «O0Aass XuMU4ecKas TeXHOJI0rus 3»
DopMbI TEKYLIEr0
. KOHTPOJIA
Bun HanMeHoBaHHe TeM 3aHATHH Oo0nem, p
Mopnyas (pa3aen) . . Ceccusn Bbannbl | UHTEepakTUB, 4.| (HAMMEHOBaHHUE
y4eOHoi#i padoThI (yuedoHoOl padoThI) u.
OLI€HOYHOI0
cpeacTna)
Monyns 1. Jlex 1 OO01mre TPUHIIUIIBE MOACTUPOBAHUS.
MoaenupoBaHue Knaccudukanmm moaenei. 4 9
XUMHUKO- Metononorus moCTpOSHUS
TEXHOJIOTHYECKUX Marematuyeckux mozaenen X TII
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®opMbl TEKYLIEr0

. KOHTPOJIS
Mopnyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Ceccus Obnem, banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OIIEeHOYHOT 0
cpeacrsa)
[POIIECCOB B JIa6 1 CraTruecKkue MoJIeiu
XUMHUYECKOU MHOTOKOMITIOHEHTHBIE PETPECCHU Oruer no 5
TeXHOMOTHH, 4 4 - - naboparopHoOi
HEPTEXUMHUH U pabore Ne 1
OMOTEXHOJIOTHH C >
pl [TocTpoeHHEe YMIUPUUECKUX MOCITICH
4 5 i i
Jlek 2 Matremaruueckue mogenu X TT1
(TuapOoIMHAMHKKA, TETUIOBBIC, 4 2 - -
KUHETUYECKHE MOICITN)
Cp?2 Maremaruueckoe onucaHue
THJIPOJIUHAMUYECKON CTPYKTYPBI 4 5 - -
MTOTOKOB
Ip1 Pemenue 3amad no ypaBHeHUSIM Otuer no
bepnymu 4 2 - - MPAKTHYECKOMY
3aHsaTHio Ne 1
Ip 2 PexnMbl IBMOKEHUS KUIAKOCTH U Oruer o
THJIPaBIMYECKHE COIPOTUBIICHUS 4 2 - - MPAKTHYECKOMY
3aHsaTHIO No 2
Cp3 MonenupoBaHue TUHAMUKA
TEIIO0OMEHHOTO armapara 4 5 - -
Cp4 MonenupoBaHue npoiecca
abcopO1HK aMMHaKa BOJIOH 13 Vil 5 - -

razoo0pasHoii cMecu
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®opMbl TEKYLIEr0

. KOHTPOJIA
Mopnyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Ceccus Obnem, banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI 0
cpeacrsa)
Cp5 Pacder annmapaTta 0 JHOKpaTHOTO
ucrnapeHus (pacder 10Jid OTroHa 4 5 - -
MHOTOKOMIIOHEHTHOU CMECH )
Cpb MaremaTnyeckoe MOIeIMPOBaHUE
KHHETUKHA XUMUYECKUX PEaKIUui
(rOMOTEHHBIE ¥ TETEPOTCHHBIC 4 5 ) .
peaxiumn)
Cp7 PaBHOBecHE NBYXKOMIIOHEHTHOMU
CUCTCMBI 4 5 - -
Cp8 N3yuyenne KWNHETUKA KOHBEKTUBHOU
CYLIKH KaWJUISIPHO-TIOPUCTHIX 4 5 - -
MaTepuajoB
Ip 3 Macconepenada B 3KCTPaKIIMOHHBIX Otuer no
amnmnaparax 4 2 - - MPaKTUYECKOMY
3aHATHIO0 Ne 3
Cp9 Mopnenuposanue XTII u peakTopos 4 5 i i
Cp 10 MopenupoBanue mpoiiecca
pEeryJIupoBaHMs TEMIIEPATYPHI B 4 ) - -
XUMHYECKOM PEaKTope
Cpll MopaenupoBaHue npouecca
yrpaBiIeHUs peKTU()UKAIIOHHOM 4 5 - -

KOJIOHHOM

15




®opMbl TEKYLIEr0

. KOHTPOJIA
Mopnyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Ceccus Obnem, banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
IIp 4 Pacuet pekTuuKanmoHHON KOJIOHHBI OTYer 1o
K-1 4 2 - - MPAKTHYECKOMY
3aHaTuio Ne 4
Cp12 W3yuenue npouecca pekTuduxanu
OWHaApHOW cMecH 4 5 . .
Cp 13 N3yuenue agcopOuuu B anmnapare ¢
HEMOJIBUYKHBIM CJIO€M 3€PHUCTOTO 4 5 - -
azcopOeHTa
Cp 14 Pacuer agcopOLMOHHON yCTaHOBKHU C
TMICEB/I00XKIKEHHBIM CII0EM ajicopbepa 4 5 - -
Cp 15 N3y4eHne npouecca NepuoInyeckon
pekTuuKanuyu OMHAPHOW CMECH 4 5 - -
JKUJIKOCTEN
Cp 16 W3ydeHne TeopeTHIecKoro
matepuana. [lonroroBka oTueToB 1O 4 13 ) i
nmabopaTopHBIM paboTaM 1
MPAaKTUYECKUM 3aHATHIM
ITA
4 0.25 - -
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®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3aen) . N Ceccusn banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
IToaroroBka K
3a4eT
Y 4 3.75 . 3auer
Hroro:| 108 -
4.4 CTpyKTypa U coJep:kaHHe TUCHUILINHBI «O01asi XUMUYeCKasi TEXHOJIOrus 4»
®opMbl TEKYILIEr0
. KOHTPOJIA
Bun HanMeHoBaHHe TeM 3aHATHH Oobem, P
Monyas (pa3aen) . . Ceccusn banabl | UHTEpaKkTUB, 4. (HAMMEHOBaHUE
y4eOHoi#i padoThI (yuedoHoOl padoThI) u,
OLICHOYHOI0
cpeacrsa)
Monyns 1. Jlex 1 TexHonornueckue, anmapTypHo-
MeTo bl aHaIM3a KOHCTPYKIITMOHHBIE, PEKUMHO-
(P HEKTUBHOCTH napaMeTpruuecKue u 5 2 - -
HSHEProNnoTPeOIeHUS OpraHU3al[MOHHO-TEXHUYECKHE
B XMMHUKO- MIPUEMBI U OTlEepaluu
TEXHOJIOTHYECKUX  |J[ab 1 IIpyn4nHEI IOTEPH MATEPUAIIBHBIX U Oruer no
CUCTeMax SHEPreTHUECKUX PECYPCOB 5 2 - - nabopaTtopHoit
pabote Ne 1
JIa6 2 Pacuet ctoumocTtu Chipbs U Oruer no
MaTepuaioB 5 2 - - 71ab0paTopHOit
pabote Ne 2
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Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Ceccus

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

JIa6 3

Pacuer 3arpaT u CTOUMOCTH SHEPTHUH
Ha TEXHOJIOTMYECKHE U OBITOBEIE
HYKIbI

Otyer no
nabopaTopHOH
pabote Ne 3

Cpl

Pacuer roao0BbIX PACX0Ad0B TCIJIOTHI,
X0JI04a 1 JJICKTPOSHCPIUn

38

Posb TepMoguHaMuUECKOro noaxona
B PELLEHUH 3a7a4 YHEPIo- U
pecypcocOepeKeHns: B XUMUYECKOM
IIPOU3BOACTBE. MeToibl aHaIn3a

3P PEKTUBHOCTH SHEPrONOTPeOICHUS]
B XMMHKO-TEXHOJIOTHYECKUX
CUCTEMAX: YHEPreTUYECKUH,
SHTPOIUUHBIN U IKCEPreTHUCEKUI
METO/IbI

38

Pacuer IKCPIreTHICCKUX
COCTaBIAIOIIUX TEXHOJOIMYCCKUX
nmponeccoB

38

DHepreTU4ecKuil aHaun3

3¢ (PEeKTUBHOCTH TIEpEMEICHUS
HACBIIIIEHHOT'O BOJIIHOTO Mapa Mo
TpyOOTIPOBOTY

38

DHEPreTUYeCKuil aHaIu3
3¢ deKTUBHOCTH pabOThI reHepaTopa
TETUTOTHI

38
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®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3aen) . N Ceccusn banabl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
Cpb6 Ananuz 3¢ HeKTUBHOCTH
UCTIOJIb30BaHUS YHEPTHH B
KOXKYXOTPYOHOM TEII0O0OMEHHHUKE 5 38 _ _
(>kuaKOCTHON 00OrpeB 0€3 N3MEHEHMUSI
(a30BOr0 COCTOSTHUS CPEJIbI)
Cp7 TormmBHO-?HEpPreTHYECKUI OalaHc
o0beKTa 5 38 - -
Cp8 W3ydeHne TeopeTHieckoro
Marepuana. [logroroska oT4eToB 1O 5 a1
n1abopaTopHbIM paboTaMm U
MIPAKTUYCCKUM 3aHITHIM
ITA
5 0.35 - -
[Toxroroska K
9K3aMeH
Y 5 8.65 - - DK3aMeH
Hroro: 324 -
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5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipu peanmu3zanuu y4eOHOTO Kypca JUCIUTUTMHBI HCIIOJB3YETCSl TEXHOJIOTHUS TPAAUIIMOHHOTO
O6yquH$I, BKJIFOYaroIiasa JICKIOUUN u MMPAKTUYCCKUC 3aHATUA, KOTOPBIC npeamojaararoT
MIOCJICIOBATEIFHOE M3JIOKEHHE MaTepuaia nperojaaBaresieM. JISKIus ¢ aIeMeHTaMH TUCKYCCHH, C
HCIOJIL30BAHUEM TEXHOJIOTUH pasBUTHUA KPUTHUYCCKOI'0 MBIIJICHUAA. J'[a60paT0pHoe 3aHATUE C
pelIeHHEeM TPUKIIAIHBIX 32/1a4, IPOBOJUTCS 00CYKICHUE PE3YIbTATOB JICATEIILHOCTH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI
[Tpu ocBoeHMU TeMbI HEOOXOMMO:

. U3y4YUTh Y4eOHBIH Marepuan mo aucuummHe «OOmas XuMuYecKas TEeXHOJIOTHUS,
UCTIONB3YS JIGKIIMOHHBIM MaTeprall 1 MaTepuas 6u0imuoTeyHoro GoHa 1Mo JaHHOH TeMaTHKe;
. aKI[CHTUPOBAaTh BHUMAHUE HAa W3YYEHUH XHMHKO-TEXHOJIOTHYECKHX MPOILECCOB;

OCHOBHBIX TEXHOJIOTMUECKHX II0Ka3aTelsiX, MOJAENEH peakTOpoB pPAa3JIMYHOIO THIIA, OCHOBHBIX
IPOMBIIIICHHBIX IPOLIECCOB.

MeTtoauueckue peKOMEHIAlUU K BBHIIIOJHEHUIO CAaMOCTOSITENIbHOM pabOThI:

1. V3ydyeHue TeopeTHUECKOro marepuaja IO HM3y4aeMoH TeMe, U3J0KEHHOro B yueOHO-
METOAMYECKOM TTOCOOUH.

2. Bonpocsl 1 caMOCTOATENBbHOM paboThI CTYJIEHTOB

- oO11ast TEXHOJIOTHYECKasi CTPYKTYpa XUMHUYECKOTO MPOU3BO/ICTBA;

- OCHOBHBIE MOKa3aTenu 3 HEeKTHBHOCTH XUMHUYECKOTO MTPOU3BO/ICTBA,

- KJIaccu(pUKaLUs XUMUYECKUX ITPOU3BO/ICTB,;

- 3aKOHOMEPHOCTH T'OMOT'€HHBIX M F€TEPOr€HHBIX PEeaKLui;

- OCHOBHBIE CTaIMN KaTAIUTUUECKUX PEAKIIUMT;

- OCHOBHBIE XapaKTEPUCTHUKU PEAKTOPOB NIEAIIBHOTO CMEILIEHUS,

- OCHOBHBIE XapaKTEPUCTHUKN PEAKTOPOB NIEAIIBHOTO BBITECHEHUS;

- KJIaccu(uKaIus peakTOpOB M0 TEMIIEPATYPHOMY PEKUMY;

— CIocoObI TEMI000MEHA B XUMHYECKOM PEaKTOPE;

- CrocoObl TOBBIIIEHMSI MaccooOMEHa B peakTopax [Uisl IPOLIECCOB MEXIY
peareHTaMu, HaXoASIMMUCS B pa3HbIX (a3zax;

- XapaKTEpUCTHKU KaTalIU3aTOPOB KAaTAJIUTHYECKUX CTAJUN IMPOU3BOJCTBA aMMHAKA:
napoBoro puopMuUHTa MeTaHa, KOHBEPCUHM OKCUAA YTIIepojia, CHHTE3a aMMHAaKa;

- OCHOBHbBIE TEXHOJIOTUYECKHE ITapaMeTphl CTaANM CHHTE3a aMMHUAKa;

— CTaJIuM MPOU3BOJICTBA CEPHON U a30THOM KUCJIOT.

3. IloaroroBka K ayIUTOPHBIM 3aHATHUAM (IIPAKTHUYECKUM U JaOOpaTOpHBIM paboTaM u
IIPOMEXYTOUYHOM aTTECTALINH).

4. CaMOCTOSTENbHOE MPOYTEHHE, MPOCMOTp, VMHTEepHET-pecypchl, MOBTOPEHHE y4eOHOIO
MaTepuaia.

5. TloxroroBka cOOOIIEHUM, TOKJIAI0B, BBHICTYIUICHMH HAa CEMHHAPCKUX W TMPAKTHUYECKUX
3aHATUSAX, TOAOOP JIUTEPATYPHI N0 TUCHUILTUHAPHBIM MPpoOIeMaMm.

6. IlpakTuueckue 3aHATHS BKJIOYAIOT B ce0s pelIeHUWEe NPHUKIAIHBIX, PAaCYETHBIX U
CUTYaIlMOHHBIX 33J1a4, 00CYKICHUE PE3yJIbTaTOB JAESATEIbHOCTH.

7. IlogroroBka OTYETOB MO MPAKTUYECKUM 3aHATHSM:

7.1. TlpenocraBieHue oT4yeTa B 3JIEKTPOHHOM BHJIE C Ha3zBaHHeM (aiijia B COOTBETCTBHE C
BapHaHTOM U TPEOOBAHUSIMHU K COIEPKAHUIO OTYETA.

7.2. Ilpu cpadye oTyeTa CTYICHT JOJDKEH OTBETUTh Ha BOMPOCHI IMPErojaBaTelis MO Teme
MIPaKTHYECKON paboTe B yCTHOM popMe, UCIIOIIb3Ysl OTUET 10 MPAKTHUECKOH paboTe.

7.3. ®opma otyera 10 J1abopaTopHoii paboTte

Ha3zBanue 1abopaTOpHOTo 3aHATHSA U BapUaHT

Llens u 3amauun
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TeopeTnyeckas 4acThb

PeaktuBbl, MaTepuaisl, 000pyJ0BaHKE, TOCYAA

Xona paboTsl

Pe3y.]'II>TaTI>I X BBIBOJEI 110 pa60Te

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

7.4 CDopMa OTYCTA I10 IPAKTUYICCKOMY 3aHATHUIO
Hazsanme MMPAKTUYCCKOI'O 3aHATHA U BapUaHT

Llenp u 3amaun

TeopeTnueckas 4acThb

XoJ paboThl (pacueTsl)

Pe3ynbTathl 1 BEIBOAIBI 11O paboTe

OTtBeTH Ha KOHTPOJIBHBIC BOIIPOCHI

Tembl NMCbMEHHBIX Pa00T

[TucebmeHHBIE PAOOTHI Y4€OHBIM IJIAHOM HE TIPETYCMOTPEHBI.
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7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cecensi Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIM ee 4acTu) OLIEHOYHOI0 CPeACTBA
Otyetsl 1O JTaboparopHoit pabote Nel.
6 OIIK-1.1, IIK-1.5 OTyeThl MO MPAKTUYECKUM 3aHATHSIM Ne

1-4. Bompocs! k 3avety 1-52.

Otuersl 10 JsaboparopHoit pabore Nel.
7 OIIK-1.1, [1K-1.5 OTYeThl MO MPAKTHYCCKUM 3aHATHAM Ne
1-4. Bompocsl k 3x3ameny 1-50.

Otuersl 1o nabopaTopHoil pabote Nel.
8 OIIK-1.1, IIK-1.5 OTYeThl MO MPAKTHYECKUM 3aHATHSIM Ne
1-4. Bonpocsl k 3auety 1-54.

Ot4dersl IO Ta0OPATOPHBIM 3aHATUSIM No
1-3. Bonpocs! k sk3ameny 1-50.

9 OIIK-1.1, IIK-1.5, TIK-2.1

7.2. TunoBble 3aJaHUS] MU HHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIsA

7.2.1 Otuer 110 7a00PATOPHOMY 3aHSITHIO
(HauMeHOBaHUE OYEHOUHO20 CPedCmBa)

Tunosoii npumep 3axaHus

JladoparopHas padora Nel «OnpeaeneHne IJIOTHOCTH PacCTBOPHUTEIE».

Heas padoThI: OnpenenuTh IUIOTHOCTh PAa3IUYHBIX PACTBOPUTENEH C HMCIOJb30BaHUEM
MUKHOMETpA.

OmnpeneneHue TUIOTHOCTH TMHKHOMETPOM SBJISIETCS JaBHUM CIIOCOOOM  OTpereNeHus
MJIOTHOCTH, KaK KMJIKOCTEH, TaK U TBEPJIbIX TEJ.

[TukHOMETp TIpeAcTaBIsieT cO00M CTEKISHHBIN COCYH OnpenenéHHoNn (OpPMBI M U3BECTHBIM
00béMoM. [lpuHIIMTT NEUCTBUS NMUKHOMETpPa OCHOBAaH Ha B3BEIIMBAHUU HAXOJAIIETOCS B HEM
BellecTBa. 3Has Maccy M 00hEM MUKHOMETPa MOXKHO PaccuyuTaTh MIIOTHOCTH BEIIECTBa MO GpopMyme
p=m/V, rae p— IIOTHOCTh, M — Macca BemiecTBa (0e3 Macchl MUKHOMETpa), V — 00BbEM
MUKHOMETpA.

[Ipomecc onpeaeneHus MIOTHOCTH MUKHOMETPOM MOKHO OIMUCATh MOATAITHO:

1. HanosHeHHe MUKHOMETPA BEILIECTBOM JI0 ONPEACIEHHON OTMETKY;

2. B3BemmBaHuE HANOJHEHHOTO MUKHOMETPA;

3. Maremarnueckuil pacuér MIOTHOCTH.

['maBHBIM HETOCTATKOM TaHHOTO METOJIa M3MEPEHHS TIJIOTHOCTH SIBIISIETCS TPYIOEMKOCTh
mporecca 1 HeoOXOTUMOCTh B BRICOKOTOUHBIX Becax, MJIsl yMEHbIIeHUs: morpemuoctu. C apyroi
CTOPOHBI, TAHHBIA METOJ/I OYEHB MTPOCT U €T0 BO3MOKHO PEaTN30BaTh MPAKTHYECKH B TIOOBIX, B TOM
qrclie U OBITOBBIX, YCTIOBHSX.

T110THOCTB M3MepSIeTCS MAccoii Tella B eIMHAIIE 00beMa U BBIPAkKAETCS B 2/chC.

t1
HpI/I HU3MCPCHUU IINIOTHOCTHU MHOT 1A UCITIOJIB3YHOT OTHOCUTCIIbHYIO INIOTHOCTDH IOtZ , PaBHYIO

OTHOILIEHHIO Macchl Tella MpH TemIieparype t1 kK Macce Toro e o0beMa BOJbI P Temreparype t2;

OTHOCHTEJIbHAS IJIOTHOCTh BEeJIMYMHA Oe3pa3MepHas, ee 3HaueHue onpeaessitor oobpraHo mpu 20°C

M OTHOCAT K IIoTHOCTH Boabl mpu 4° C. Tak kak macca 1 cwomsl mpu 4° C pasna 1 2, To
20

TJIOTHOCTb, BBIPAKEHHAS B 2/cM°, YUCIIEHHO paBHA OTHOCHUTEIBHON IIOTHOCTH P
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[InoTHOCTH pacTBOpUTENEH, KaK MPAaBUIIO, YBEIIMUMUBAIOTCS C YBEJIMUYEHUEM MOJIEKYISPHOTO
Beca YIJIEBOJOPOJIOB U C MepexoaoM OT mapaduHOB K osepuHaM, HadTEHAM U YIIIEBOAOPOIaM
apoOMaTHUYECKOTO pAaa.

Memoouka onpeodenenus:

OrmpeziesieHue OTHOCUTEIBHOM IIJIOTHOCTM MpPU TIOMOIIM TMHKHOMETpa OCHOBAHO Ha
U3MEpPEHUH Macchl HUCClenyeMor (pakiuy, NOMEUIEHHOW B COCYHI ONpPEIEeIeHHOro oObema
(MMKHOMETpP) U OTHECEHHOW K Macce BOJbI, B3SITOM B TOM k€ 00bEME U IIPU TOM K€ TeMIlepaType.
[IponykT 1 BOy B3BELIMBAIOT HA AHAJTUTHYECKUX BECAX.

B3BenieHHbI MMKHOMETP MPH NOMOIIM NMUIIETKA HANOJHSIOT JUCTUIIMPOBAHHOW BOJOM.
Kryrtukom u3 QuibTpoBalibHON OymMaru yaanasioT H30BITOK BOJABI M3 TOPJIbIIIKA MUKHOMETPA,
3aKpBIBAIOT €r0, BHITUPAIOT CHAPYKU U B3BEIIUBAIOT.

VYaandooT Booy W3 NUKHOMETpA, BBICYIIMBAIOT €ro, 3amojHAT HedTAHON dpakiuei,
BBITUPAIOT JOCYyXa U B3BEIIUBAIOT B TPETHH pa3.

«BoaHoe unciioy» NTUKHOMETpa m ONPEeAETsIoT o Gopmyse

m=m2—mi

IJie m2 — Macca NUKHOMETpa C BOJIOH, olpe/ensieMasi B3BELIMBAHUEM, B T;

M1 — Macca MUKHOMETPA C BO3JAYXOM, OIpeieisieMasi B3BEIIUBAHUEM, B T.

OTHOCUTENBHYIO TUIOTHOCTD OMPEEISAIOT 10 popmyie

20_M3™™

P20 m

I7ie m3 — Macca NUKHOMETpa C HcciaeayeMoi ppakuuei, onpeaeaeHHas B3BEILIMBaHUEM IPU
20 °C.

HonyquHas[ BCJIMYHMHA OacT TOJIBKO HpI/I6J'II/I)KCHHOG 3HaUYeHHE OTHOCHUTEIBLHOM IIOTHOCTH
Y Ha3bIBACTCS «BUAUMOIN.

Jlia mepecdera «BUIMMOI» MJIOTHOCTH B IUIOTHOCTH 1O OTHOLIEHHMIO K Bojae mpu 4 °C

CILY’KUT (opMmyIa
02 = p2*0.99823

rae 0,99823 — rtemmnepartypHast monpaska mioTHocTH Bojbl (0T 4° C x 20° C), 4UCIEHHO
paBHas TIOTHOCTH BobI Iipu 20° C (cM. TabI.).
Temnepamypnvle nonpasku niomuocmett (no Xynsakonoii, Yucrosudu, Kycakopy)

IIpenensr TemnepaTypHbI IIpenensr 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
0,84-0,85 0,000712 0,99-1,00 0,000515
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B tex ciyuasix, Korja mioTHOCTh MPOAYKTOB ompeneisitor He npu 20°C, a npu Kakoii-1m6o
Ipyrol TeMmieparype, TIOJIYYEHHBIH pe3yabTaT MepecuuThIBaOT. [l 3TOro mOJB3YHOTCS
TEMIEPATYPHBIMU ITOIIPABKAMU ITJIOTHOCTH.

C mnoBblllIEHHEM TEMIEpPaTyphbl IUNIOTHOCTh yMeHbInaercsa. [loaTtomy B ciydae u3mepeHui
IJIOTHOCTU IpH TemriepaTypax Beimie 20 °C ciieqyeT nonpaBKy, YMHOKEHHYIO Ha YHUCIIO TPajyCcoB
OTKJIOHEHHUS, TPUOABUTDH K «BUIUMOI IIIOTHOCTH; MPU U3MEPEHUSX IUIOTHOCTU MIPHU TEMIIEpaTypax
Huke 20 °C npousBeaeHUE MONPABKU HA pa3HULly TEMIIEpATyp CIEAYET BBIYECTb U3 «BUIUMOW»
IUIOTHOCTH.

Ilpumep 3anucu u pacuema

Bec nuknomerpa ¢ Bozgyxom nipu 20 °C, r 11,1732

¢ Bogoi pu 20 °C, r 18,1314
¢ pactBopuresiem npu 20° C,r 17,2318
Bognoe uncio me-mp = 6,9582.
[TnoTHOCTH «BHAUMAs» =(M3-m1)/m = 0.87071

20
P, =0,87071(0,9982 — 0,0012) + 0,0012 = 0,8693

Pacuém umozogvix 3nauenuii

TemmeparypHble DONpaBKU HCIOJIB30BaTh JIMLIb B ciydyae (UKCAMM KOMHATHOMN
TEMIEPATYPHI.

IIpu 3anmucu NOJYYEHHBIX JAHHBIX HEOOXOIMMO INPUBECTH Bce (DUKCHpYEMBbIE B XOJe
npoBeIeHUS TaO0PaTOPHOM pabOTH MACCHI.

IIpuBecTH Bce paccCUMTaHHbBIE MO SKCHEPUMEHTAIbHBIM JaHHBIM 3HAYEHUs IJIOTHOCTH JJIs
3aJIaHHBIX PACTBOPUTEIICH.

PaccuuTaTh OTHOCHUTE/IBHYI0 MOTPEIIHOCTh ONPEACICHHS IUIOTHOCTU [0 CPAaBHEHMIO CO
CIIPaBOYHBIMU JAHHBIMU (IIPUBECTH JIMTEPATYPHBIE CCHUIKM HAa UCTOYHHUK CIIPAaBOYHOTO MaTepuaa)
Y TI0 CPABHEHMIO C JAHHBIMU U3MEPEHMS INIOTHOCTH apEOMETPOM, €CIIN TAKUE TIPOBOJAMIIUCE.

KoHnTpoJsbHbIe Bonpockl

1. Ha xakoM pUHLIMIIE OCHOBAH MMKHOMETPUYECKUM MeTO1?

2. Yro Takoe OTHOCUTENbHAS MJIOTHOCTH?

3. Kakue 1Ba BuJa INIOTHOCTH, ITOJIYYE€HHBIE C MCIIOJIb30BaHUEM ITMKHOMETpPA, pa3andaroT?

4. Ilouemy ompeneneHne MIOTHOCTH XKelaTenbHo nmpoBoauTh pu 20 °C mmbo ¢ ¢pukcannei
TeMIepaTypbl?

5. KakoBbl ipenMyIiecTBa U HeIOCTaTKH MMKHOMETPUUECKOI0 METO1a

Kpurtepuu onenku:

«3a4TEHO» BBICTABIISIETCS CTYACHTY, €CIIM OTYET O Ja0opaTopHoil pabore BKimtoyaeT 50% u
Oonee oT TpeOyeMoro o0bemMa U BBIIOJHEH B COOTBETCTBHE C TpeOOBaHMSIMH, YKa3aHHBIMH B
y4eOHO-METOJUIECKOM MTOCOOUH.

«HE 3aYTCHO» BBICTABISICTCS CTYICHTY, €CIU OTYET MO JabopaTopHON paboTe BKIHOYACT
meHee 50% oT TpedyeMoro oobema.

7.2.2 Ory4er 110 TPaKTUYECKOMY 3aHITHUIO
(naumenosanue oyeHouHO20 cpeocmsa)

Tunosoii npumep 3axaHus

IIpakTuyeckoe 3anaTe Ne 1 «Pacuerbl mo xMMu4YecKuM ypaBHeHusim. Pacuyersnr ¢
NPHMEHEeHHEeM Tra30BbIX 3AKOHOBY.

OT4eT TOKEH COAEPKATh BBIITOTHEHHBIE PACYEThI TPUMEPHOTO COAEPIKAHMS.

VYcnoBue 3agaun:

B Gamnone Haxommtes 0,65 T kmcmopoma mpu 14,5°C. Onpenenuth KOHIEHTPAIHIO
KMCIIOpOZia B KMOIb/MS, ecnu ero nasienue 0,85 kH/m2,
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Pacuer

1)

KomangecTBO KMOJIB KHUCJIOpOJa

32 xr — 1 xmoib O2
0,65*%107 kr — nkmous O>

* -3
n= M; n =0,02*10kmoJ16
32
2) O0beM kucmopoia
nRT
PV = nRT; V=——
P

T=273+14,5=287,5K
R = 8,3 xJI/kmonb*rpaj

*10-3 * *
V= 0,02*10~*8,3 287,5; V = 0,056 M3
0,85

3) O0BeM KuCI0poaa Ipu HOPMAIBbHBIX YCIOBUAX
% _ PV, . V. = PV, T,
Tl T2 , ' T2 Pl
0,85*0,056*273
L= ; V1 =0,00045 m*
287,5*101,3
4) KoHIeHTpaIus KUCI0pPOosia B KMOJIb/M®

0,02*10 3kmous — 0,00045m°
nkmoss - 1 M°

* -3
n= M n = 0,044 KMoib/M°

0,00045 '

Otser: Konnenrparus kucnoposna 0,044 kMoms/m>

VYcnosue 3amaun: B ckpyOOepe, opomraemom Bomo#, BxomuT 300 M

B YacC rTrasa

(MpHBEIEHHOTO K HOPMaJIbHBIM YCIOBHSIM), cocTaB kotoporo: 50% Hz, 25% CO, 13% COz2, 8%N:2
u 4% npyrux razoB. MaHoMeTpHUyecKoe JaBJI€HHME ra3a Ha BbIXOJ€ U3 ckpyOOepa 155 MM Boa.cT.;
nasnenue 6apomerpuueckoe 101 kH/m%; temnepatypa 12°C. Tlo BEIXOAE M3 ckpyO6Gepa ras uMeer
cnemyrommii cocta: 56,2% Ha, 27,8% CO, 1,9% COz2, 9,6%N. u 4,5% npyrux razos. OnpeaenuTs:
a) KOJIMYECTBO Ta3a Ha BBIXOJE U3 CKpyOOepa; 6) CKOPOCTh €ro, eciu auamerp tpyoomnposoaa 110
MM; B) koHIeHTparuio CO2 B BOAHOM pacTBOpE, BBIXOIAIIEM U3 CKpyOOepa, e€Ciu B MOCIEIHUMA
nojaeTcsa 8 M3/MUH BOJIBL.

Pewrenue:

1) O6bvem CO2 B ra3e Ha BX0Jie B CKpy0OOep

300 m3 — 100%

Vm® — 13%

V =39m°

2) KomnuectBo CO2, ocraroiieecst B ra30Boi (aze Ha BBIXOJIE
1,9%3=5,7m

3) KomnuectBo CO2, nmoriomaemMmoe BOLOM

39-5,7=333m°

4) O0beM OTXOASIIEro ra3a Npu HOPMAIBHBIX YCIOBUSX

300 - 33,3 =266,7 M°

5) O0BeM OTXOMSIIETO Ta3a MPU YCIOBUIX BHIX0/1A
RV, _PV,. v _PVT,
Tl T2 ’ ? P2Tl
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T2=273+12=285K
1 ITa=0,1 MM Bog.CT.
155 mm Bog.ct. = 1,55 kH/M?
P, =101+ 1,55 = 102,55 kH/™?
* *
_ 101*266,7 285; V = 274 v
2 10255*273

6) CBoOoiHOE cedeHre TPyOOoIpoBoaa

S = nr?

S =3,14*(0,055)%; S=0,0095 m?

7) Cpenssisi CKOPOCTh MOTOKA T'a3a Ha BBIXOJIE U3 CKpyOOepa

CpenHero CKOpOCTh MTOTOKA Ta3a OMPEICISIFOT, KaKk 00beM €ro, POXO IS Yepe3 eAHHUILY
MOTIEPEYHOT0 CeYeHUs TPyOOIpOBOAa B €AUHUILY BPEMEHH.

o =VI/S; o= ﬂ M
0,0095

o 274
3600*0,0095
8) KonuyectBo nornomniennoro Boao CO2 B KMOJIb U B KT
22.4 m® — 1 kMoIB
333m°—n
n = 1,49xmoinb/4
1 kmMoab — 44 KT
1,49 -m
m = 65,41 xr/ua
9) IToTrok opomiaeMoi BOJbI
8 M3 /MuE*60 = 480 M>/a
10)  Konmuentpanus CO2 B BOAHOM PacTBOPE, BHIXOAIIEM U3 CKpyOOepa
65,41 xr — 480 m°
6541

/g

M/CeK; o = 8 M/cex

C-1m === C=0,136 xr/™®
480
1,49 xmoub — 480M°
3 1,49, _ 3
C-1wm == C =0,0031 xmoib/m".
480

. B cxpy66epe, opomaemom Boaoif, BxomuT 300 M° B uwac rasa (IpHBEIEHHOTO K

HOPMaJIBHBIM YCJIOBHUSIM), cocTaB kotoporo: 50% Ha, 25% CO, 13% CO2, 8%N: u 4% npyrux
ra3oB. MaHoMeTpHuecKoe NaBJICHHE raza Ha BbIXOJAE M3 CKpyOOepa 155 MM BOA.CT.; JaBieHue
6apomerprueckoe 101 xH/M?; Ttemmeparypa 12°C. Tlo BeIXonme m3 ckpyOGepa ra3 mMeer
cnenyromuii coctas: 56,2% Ha, 27,8% CO, 1,9% COz2, 9,6%N: u 4,5% npyrux razos. OnpeaenuTs:
a) KOJIMYECTBO ra3a Ha BBIXOJI€ U3 CKpyOOepa; 0) CKOpOCTh ero, eciau auaMmerp Tpyoomposoaa 110
MM; B) KoHIeHTpaluio CO2 B BOAHOM pacTBOpE, BBIXOJAIIEM U3 CKpyOOepa, eciu B MOCIeIHUN
HoaeTcst 8 MY/MHUH BOJIBL.

11)  O06wem CO2 B rasze Ha BXoJie B CKpy0OOep

300 m® - 100%

VM - 13%

V=393

12)  KomuuectBo CO2, ocTaroieecs B ra30Boii (ha3e Ha BBIXOJIC

1,9%3=5,7 M

13)  KomuuectBo CO2, moriormiaeMoe BOI0#

39-5,7=333u°

14)  OOBeM OTXOASIIETro Ta3a MPH HOPMAIBHBIX YCIOBHUSX

300 - 33,3 =266,7 m°
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15)  OObeM OTXOASIIEro Ta3a MpH YCIOBUIX BBIXO/A

VL _PRYy. v _ 11
1 2 .
o0 Pl

T,=273+12=285K

1 ITa=0,1 MM BoA.CT.

155 MM Boz.ct. = 1,55 kH/m?

P, =101+ 1,55 = 102,55 kH/M?

~ 101*266,7*285,

2 10255%273

16)  CsoOojaHOeE ceueHue TpyooIpoBoIa

S = nr?

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

17)  Cpenusist CKOpOCTh IMOTOKA T'a3a Ha BBIXOE U3 CKpyOOepa

CpenHero CKOpOCTh TIOTOKA Ta3a ONMPEACISIOT, Kak 00beM ero, IPOXO AN Yepe3 SAHHUILY

MOTIEPEYHOT0 CEYCHHS TPYOOIPOBO/Ia B €AMHHUILY BPEMEHHU.

o =V/S; o= 274
0,0095

. 274
3600*0,0095
18) KomuuectBo noriomenHoro sogoi CO2 B KMOJIb U B KT
22,4 m® — 1 kMoIB
333M—n
n = 1,49xmoib/4
1 xMoJb — 44 kT
1,49-m
m = 65,41 kr/u
19)  Tlortok oporraeMoii BOIbI
8 M3/MuH*60 = 480 M>/u
20)  Konuenrparus CO2 B BOAHOM pacTBOPE, BRIXOASIIEM U3 CKpyOOepa
65,41 kxr — 480 M

V =274 M%/q

M/4

M/CeK; o = 8 M/cex

C-1m C:GL“; C=0,136 kr/m®
480
1,49 xmoub — 480M°
3 1!49 . _ 3
C-1wm C=—; C =0,0031 kmoib/m".
480

KoHnTpoJsbHbIe BONPOCHI

1. HazoBuTe ra3oBbie 3aKOHBI.

2. Yro Takoe n30XOpHBIN npouecc? 3apucyiite rpaduk 3aBUCUMOCTH.
3. Yro Takoe n306apHsbIii mpouecc? 3apucyiite rpaguk 3aBUCUMOCTH.
4. I[TpuMeHeHHe Ta30BbIX 3aKOHOB B JKU3HHU.

Kpurepun onenkmn:

«3aYTEHOY» BBICTABJISACTCS CTYJCHTY, €CJIH OTYET IO MPAKTHICCKOMY 3aHSITHIO BKIIFOYACT
50% u 60o1ee oT TpeOyeMoro o0bemMa U BBITIOHEH B COOTBETCTBUE C TPEOOBAHUSAMHU, YKa3aHHBIMU B
y4eO0HO-METOIMYECKOM ITOCOOHH.

«HC 3a4YTCHO» BBICTABJISICTCA CTYACHTY, CCIIM OTYCT MO MPAKTHYCCKOMY 3aHATUIO BKIKOYACT
meHee 50% ot TpedyeMoro odbema
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7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Ceccus 6

Ne i/

BOHpOCLI K 3a49€Ty

1. XUMHYECKasi TEXHOJIOIHs KaK HayKa.

2. XHMHUKO-TEXHOJIOTUYECKAs! CUCTEMA, TEXHOJIOIMUYECKasl CXEMA.

3. 3Ha4yeHne XUMUYECKOM TEXHOJIOTUU U XUMUYECKOTO MAllIMHOCTPOEHUSI.

4. Hcropust pa3BUTHS XUMUYECKON TEXHOJIOTUU.

S. OCHOBHBIE TEHJEHUUM PA3BUTUS XMMUYECKOH TEXHOJOIMM M  XUMHUYECKOU
IPOMBIIIIIEHHOCTH.

6. ITpousBoauTenbHOCTS anmnaparoB. IHTEHCUBHOCTH pabOTHI annaparos.

7. XapaKkTepuCTUKA NEPUOJUUECKUX U HEITPEPBIBHBIX MPOLIECCOB.

8. ChIpbe XMMHUECKON poMblliuieHHOCTH. Kitaccudukanus.

9. PanyoHaJibHOE M KOMIUIEKCHOE HCIIOJIb30BAHUE ChIPEBBIX PECYPCOB.

10. | Ilpunnmmne oboranienus coipbs. OCHOBHBIE METOJIBI.

11. | Bo3ayx kak celpbe. Jlpyrue 06JacTu NpUMEHEeHUs BO3/1yXa.

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

13. | IlpombIieHHas: BOJOTIOATOTOBKA.

14. | Obnactu npuMEeHEHuUs BOJbl B XUMUYECKOH MPOMBIIIEHHOCTH. TpeOoBaHus K BOJE.

15. OCHOBHBIE CTaJMM TEXHOJIOTHYECKOTO Tmporecca. Jlumutupyromas craaus. OOmacTu
IIPOTEKAHUs TEXHOJIOTMUYECKOTO MPOIiecca.

16. | Kiaccudukarnus mpomeccoB ¥ araparos.

17. 3akoH nerictBus macc. Koncranrta pasHoBecus. [Ipunnun Jle-Illarense. PaBHOBecue B
TEXHOJIOTHYECKHX IpOIeccax.

18. | Crenenp mpeBpaiueHus. M30uparenbHocTs. Brixon mponykra. PaBHOBECHBIH BBIXOJ
IPOJYKTA.

19. | CkopoCTh TEXHOJIOTHYECKUX MPOIECCOB (TOMOTEHHBIX U TeTeporeHHbIX). Koaddurment
T py3uu.

20. | JIpmwkymas cuiia TEeXHOJIOTHYECKOTO IpoIiecca.

21. | A6copOrust mpu NPsIMOTOKE, MPOTUBOTOKE M MEPEKPECTHOM TOKE.

22. | CrtiocoOb! IOBBIMIEHHSI CKOPOCTH TEXHOJIOTHYECKOTO TIporiecca. BimsHue TeMreparypsl.
YpaBuenue Appennyca u Baut-T'odda.

23. | BaustHMe TemmepaTypbl Ha BBIXOJ] TIPOIYKTa OOPATHMOTO IK30TEPMHUECKOTO MPOIIEcca.
OKOHOMHYECKH pallMOHalIbHAasi TEMIIEPATypA.

24. | OcHOBHBIE CITOCOOBI CO3JIAHHSI XOPOIIMX YCIOBHH KOHTAaKTa (a3 B TeTEPOTCHHBIX
npolieccax ¢ ydyacTueM TBeproi (asbl.

25. OcHOBHBIE CITOCOOBI YBEITUYCHHS TOBEPXHOCTH COMMPUKOCHOBEHHUS pearupyrommx ¢as B
CUCTEME 'a3-)KUJKOCTb.

26. | TexHOJOTHMYECKHE CXEMbI C OTKPBITON IEMbIO U 3aMKHYThIe. XapaKTepUCTHKA.

27. | TeXHUKO-)KOHOMHYECKHE  TIOKa3aTeNd  XHUMHKO-TEXHOJOTHMYECKHMX  IPOIECCOB.
Pacxoanblii Ko duiment. MolHoOCTh anmnapara.

28. | YiaenbHBIE KaluTalbHBIE 3aTpaTbl. 3aBUCUMOCTH YACTBHBIX KaNHUTaJIbHBIX 3aTpaT OT
€IMHOM MOIITHOCTH yCTaHOBKH. Ce0eCTOMMOCTb.

29. | OCHOBHBIC TTOJIOKEHHUSI MaTEPUATBHBIX U TEIJIOBBIX OAJIAHCOB.

30 TpeboBaHMs K XUMHUYECKUM peakTopaM. [Ipon3BOAUTEIHHOCTh U HHTEHCUBHOCTb.

31. | Knmaccudukamus XUMHIECKUX PEAKTOPOB.
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Ne i/ Bonpocsl k 3a4ety

32. | PeakTopsl IepuoIM4ecKOro U HEMPEPHIBHOTO 1eHCTBHsL. OCHOBHBIE XapaKTEPUCTUKU.

33. | Knaccugukanuss peakTopoB IO pEeXUMY JBHXKEHHA peareHToB. OCHOBHBIE
XapaKTEPUCTHUKHU.

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

35. | PeakTops! mogHOTO cMenieHus. XapakTepucTuka. MaremMaTudeckoe ONUCaHue.

36. | Kackag peakrtopoB mnosHoro cmerienus. CreneHb npeBpauieHus. [IBuwxymas cuia.
CxkopocTb npouecca. MareMaTH4eCcKOoe ONHUCaHue.

37. | Knaccudukamnus peakTopoB 1o TeMIepaTypHoMy peskumy. CpaBHEHHE PEaKTOPOB.

38. | 'omoreHHble HEKaTAJIUTHYECKUE MPOLECCHl U  PEaKTOpbl.  TeXHOJOrMuecKue
3aKOHOMEPHOCTH M XapaKTepUCTUKU. THUIIbI peaKTOpOB.

39. | 3aKOHOMEpPHOCTH  reTeporeHHblx  mpomeccoB.  Koadounuentr  macconepenaym.
OnpenieneHye TMMUTUPYIOIIEN CTaluu.

40. | [Ipouecchl M peakTOpbl CHUCTEMbI TIa3-)KUAKOCTh. 3akoH ['enpu. Kpurepuanbubie
ypaBHerus. Koo dunment n3pneuenms.

41. | Ckopoctsb npouecca. Ilpuems! yBearueHusi CKOPOCTH TEXHOJOTMYECKOro Mpoliecca.

42. | IIpomecchl U peakToOphl JJIsi CUCTEM TBEPIOE-KHUIKOCTh. CKOPOCTh TEXHOJIOTHYECKOTO
npoiiecca.

43. | [Ipomeccl W peakTopsl B cUCTeMe Ta3-TBepaoe. AncopOuusi. Cragumm mporecca.
KuneTtnueckue ypaBHeHHUS.

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

45. | OcHOBHbIE ypaBHEHHMs Temuionepenaun. MIHTeHcH(UKalys TeII0OBbIX IPOLIECCOB.

46. | [Ipomecchl B cucTeMax TBEpAOE-TBEPAOE U JKUIAKOCTh-)KUIAKOCTh. XapaKTePHCTHKA.
PeakTopsl.

47. Karanutuueckue nporeccel. 3aKOHOMEPHOCTH KaTAIUTUYECKUX MPOIIECCOB.

48. | TexHOMOTMYECKUH PpEXUM KATAIUTHUECKUX IMPOLECCOB. TeMmmepaTypHbI pexuMm.
Boixon npoaykra. Bnusinue naBieHus 1 KOHIEHTPAIUK.

49. | TpeboBaHuUs K KOHTaKTHBHIM amnmaparaM. CrocoObl KOHTaKTa (a3 ra3-TBepJ0€e BELIECTBO
B KaTQJIUTHUYECKUX PEAKTOpPaX.

50. | [Ipuemsl TermooOMeHa B KOHTAKTHBIX anapaTax JUlsi KaTATUTHYECKHUX MPOIECCOB.

51. | TorumBo. Knaccudukanus. Temnmora cropanus. OHeproeMkocTb. OmnpezaeneHue
TEIUIOTHI U TEMIEPATyphbl TOPEHMUSI.

52. | Xumnueckas nepepaboTKa TBEp/IbIX TOILIUB.

Ceccus 7
Ne i/m Bomnpocsl K 3k3aMeHy

1. Jaiite onpeneneHus MOHIATHIM: XUMUYECKOE ITPOU3BOJICTBO, XUMUKO-TEXHOJIOTUYECKU I
poIecc, XUMUKO-TEXHOJIOTHUECKasi CUCTEMA U O0BICHUTE UX.

2. B uém 3akmrogaercs MeTol CUCTEMHOTO aHAIN3a JIJIsl HCCIE0BAaHUS XUMHKO-
TEXHOJIOTMYECKOro npouecca?

3. M3 kakux yacTed COCTOUT XMMHUKO-TEXHOJIOTHYECKAsl cUcTeMa?

4. Kakue noacucteMbl MOXKHO BBIIETUTh B XUMHUKO-TEXHOJIOTHYECKOU crucTeme?

5. Kakwue anementsr XTC Bel Mmoxere ykazars? VX Ha3Hau€HUE U IPUMEDPHI B
IIPOU3BO/ICTBE.

6. Yro Takoe cBA3b B XUMUKO-TEXHOJIOTUYECKOM cucTeme? Kakue TUIBI CBSA3EH U UX
Ha3zHa4ycHMs Bl 3Haere?

7. [TpuBeauTe MpUMEpP XUMUYECKOM, OTIEPallMOHHON U (PYHKIIMOHATIBHON CXeM KaKoro-
100 MPOU3BOCTBA?
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Ne n/n

Bonpocekl K hk3aMeHy

8. UeM OTIAMYAIOTCS TEXHOJIOTUYECKAsi M CTPYKTYpPHAsi CXEMbl XUMHUYECKOTO
npousBojicTBa? [lokaxxuTe 3T0 Ha pUMepe MPOU3BOICTBA AMMHUAKA.

9. [lepeuncinure OCHOBHBIE TEXHOJIIOTHYECKUE TTOKA3aTeNN 3P PEKTUBHOCTH XUMHUKO-
TEXHOJIOTHYECKOT0 MpoLecca.

10. | YTo Takoe TOMOTE€HHBIE ¥ TETEPOreHHbIE TPOIECCHI ?

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

12. | Ot kakux (aKkTOpPOB 3aBUCUT CKOPOCTh T'€TEPOT€HHOr0 mporiecca?

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

14. | Craaum reTeporeHHoOro npolecca.

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

16. | YTo Takoe TOMOT€HHBbIE U FeTepOreHHbIe IPOLECChl ?

17. OT 4ero 3aBUCUT CKOPOCTh TOMOTE€HHOTO TIporiecca?

18. | IlpuBeaure npumepbl TOMOI€HHBIX M F€TEPOr€HHBIX pPeaKIuii.

19. | Yto Takoe NOpsiiOK U MOJIEKYJIIPHOCTh PEaKIUU?

20. | Ot kakux (hakTOPOB 3aBUCUT CKOPOCTh I'€TEPOTEHHOTO Ipoiecca’?

21. | 3aBHCHMOCTh CKOPOCTH F€TEPOr€HHOr0 MPOLECcca OT HOBEPXHOCTU KOHTAKTA.

22. | 3aBHCUMOCTBH CKOPOCTH FE€TEPOreHHOTO Ipolecca oT K03 puumeHra ckopocTu
npoliecca.

23. | Croco0Opl MOBBIIICHHS ABIKYIIEH CHIIBI TETEPOTCHHBIX MPOIIECCOB.

24. | Craguu reTeporeHHoro npouecca.

25. | Croco6b! yBenn4yeHus NoBepxXHoCTH KoHTakTa a3 B cuctemax K —T ,I'-K, I'-T

26. | Kakue npu3Haky JIeraM B OCHOBY KJIacCH()MKAIMU XUMHUYECKUX PEAKTOPOB?

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

28. | Hapucyiite rpaduku n3aMeHeH!s: KOHIIEHTPALUH U CTENIEHH MPEBPAILEHUS OT JUTUHBI
peaKTopa NACaTbHOTO BHITECHEHUS.

29. | Ilepeuncnure obmue CTpYKTypHBIE 3JI€MEHThl XMMUYECKUX PEaKTOPOB.

30 Hapucyiite cxeMbl peakTopoB JIJIsl peair3aliy TOMOTE€HHBIX IPOLIECCOB U OOBSICHUTE
uX paboTy (BXOJ CBIPbsI U BBIXOJ MMPOIYKTOB, BpEMsI IPOBEICHUS IIpoliecca, MyTH
OTBOJIa ¥ TTO/IBOJIA TETUIOTHI U T.JI.).

31. | ConocTaBbTe NEPUOTUYECKUE U TPOTOYHBIE PEAKTOPHI: MONPOOYHTE 00BICHUTH, KAKOH
THI PEAKTOPA MOYKET UMETh NMPEHMYIIECTBA JUIsl OCYIIECTBICHHSI Pa3HBIX MPOIECCOB.

32. | HapucyiiTe cxemMbl peakTOpOB /ISl TETEPOTEHHBIX IPOIIECCOB «Ta3-TBEPIOE» U
00BSICHUTE HX paboTy.

33. | Kak MO’KHO OpraHHM30BaTh MMOTOK TBEPJIOTO BellecTBa Yepe3 peaktop? Hapucyiite
CXEMBI aNnapaToB, 00ObSICHUTE UX paldoTy.

34. Kaxkue cymecTByroT crtocoObl OpraHu3aIiiy B3auMOICHCTBHS T'a3a C )KUJIKOCTHIO?

35. | Kak MOXHO yBETMUUTH CKOPOCTh FETEPOr€HHOTO MPOIECcCa «Ta3-TBEPA0E» U KaK
W3MEHHUTCSI OpTaHu3aIs mporecca’?

36. | Yro Takoe KaTayiu3, BUAbI Katanu3a. OTHOIIEHHE KaTaln3aropa K XUMHUYECKOMY
PaBHOBECHIO.

37. | Kak Biusier Temneparypa Ha CKOPOCTh KaTAJIMTHUECKON peakuuu ?

38. | Urto Takoe akTHBHOCTh KaTaJH3aTopa, M OT KAKUX (PaKTOPOB OHA 3aBUCHT?

39. | Uro Takoe CeNeKTUBHOCTh KaTam3aropa?

40. | Kak npou3BOAUTCS TETNIOOOMEH B KAaTAIMTUIECKUX peaKTopax?

41. UTto sIBNIsIETCS CHIPhEM ISl TOJTYYEHUS TPOTYKTOB a30THOM MPOMBIIIIIEHHOCTH?

42. N3 KakuX KOMIOHEHTOB COCTOUT CUHTE3-Ta3, METO/IbI €r0 MOJTY4YeHHUs1, 00J1acTh
VICIIOJIb30BaHUsA?

43. Yro mpencTaBisieT co00i cepoOYrCTKAa NPUPOJHOTO rasa ?
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Ne i/ Bonpocekl K hk3aMeHy
44, TexHonornyeckuii pouecc KOHBEPCUHU NPUPOJTHOTO ra3a BOASHBIM IAPOM.
45, Kucnoponnas koHBepcUs U MapOBO3yITHOKHCIOPOAHAS KOHBEPCHS MPUPOIHOTO
rasa.
46. KonBepcust okcuia yrieposa.
47. TexHoJornyeckast CXxeMa CHHTE3a aMMHUaKa.
48. | ObmacTy MpUMEHEHHUS a30THON KHCIIOTHI.
49, TexHonornyeckas cxema Mpou3BOJICTBA pa30aBIeHHON a30THON KHUCIIOTHI.
50. KakoBbI OCHOBHBIE TEXHOJIOTUYECKHUE CBOKMCTBA CEPHON KHUCIOTBHI U OCHOBHOE ChIPhE
JUIsI IPOU3BOJICTBA CEPHOM KUCIOTHI?
Ceccus 8
No
i Bomnpocsl k 3auery
1 Pacuer pacxoma maTepuanbHBIX M HHEPreTHMUECKUX PECYpCOB Ha OCYIIECTBICHUE
IIPOU3BO/JICTBA.
2 Omnpenenenue NOTPEOHOTO KOJIMYECTBA ChIPbSL.
3. Pacuér moTpeOHOro KoIruecTBa 3HEPTOPECYPCOB.
4. [TprunHBI IOTEPH MaTEpUATbHBIX U SHEPTETUUECKUX PECYPCOB.
5 Metonsl aHanuza 3(G(EKTUBHOCTH SHEPromoTpeOeHusT B XHMUKO-TEXHOJIOTHYECKHX
CUCTEMAX: PHEPreTUUECKUN METOJI, SHTPOIUNHBIA METOJI, SKCEPreTUUECKUN METO/I.
6 OHepreTuyeckuii aHanu3 3(pQEeKTUBHOCTH MepeMelleHNs] HACHIILEHHOTO BOASHOTO Iapa
' 1o TPyOOIIPOBOTY.
7. Meronurka aHanu3a 3 QEeKTHBHOCTH MCTI0JIb30BAaHMSI SHEPTHH.
8. TepmoauHaMudeckue QyHKIMH, UCIIOJIb3YEMbIE B aHAIIN3E.
9 Ananu3 3((}EeKTUBHOCTH HCIOJIB30BAaHUS DSHEPrUM MpPH HArpeBaHUM JKUAKOCTH B
' afnmapare ¢ Memaikon (000rpeB HACHIIIICHHBIM ITapOM).
10. Okceprusi. DKceprutudeckas QyHKIMsL.
11. HexoTopsie monokeHus SKCEpreTHIeCKOro aHaIH3a.
Oxkpyxaromiasi cpena TepMoaHAMUYECKOE PAaBHOBECHE C OKPY’KAIOIIECH cpeoi. YpOBHU
12. OTCUYETa DKCEPIUH.
13. OKCEpruTHYECKUN METO.
AHanu3 3¢G(EeKTUBHOCTH HCHOJIb30BAaHUS JSHEPIMM IPU HArpeBaHUU  KUJKOCTH B
14. KOXKyXOTPYOHOM Temao0OMeHHHKe (KHIKOCTHOM obOorpeB 0Oe3 u3MeHues (a3oBoro
COCTOSIHUS CPEJIBI).
15. Ypasuenue ['TON-CTOHOJIBI.
16. Pacder skcepruu u ee COCTaBIISIIONINX.
17. Pacuér u3smeHeHus 3Kcepruu npu GU3MUECKUX U XUMHUECKUX MpoIeccax.
18. OrnpezeneHre ypoBHEH 0TCUETa IKCEPTUH.
19. Okceprernuecknil ananus. J{narpamma I'poccmana — Ilapryra.
20. AHanu3 nporecca Terionepeaadn.
21, Huarpamma CeHkest ajig mpollecca Terjonepeaayd 0e3 HM3MEHEHHs] arperatHoro
COCTOSIHUSI CpE.
29, Ornenka 3¢ (heKTUBHOCTH pabOTHI TEIIIOOOMEHHHKA C HCIIOJIb30BAHHEM YKCEPTeTUYECKOTO
MeTO/1a.
23 Ananu3 3¢ (}EeKTUBHOCTH HCIIONB30BaHUS HSHEPIUM NpU HArpeBaHUU  KUAKOCTH B
' KOXXYXOTPYOHOM TeriooOMeHHuKe (mapoBoii oOorpeB 0e3 u3MeHeHHs (a30BOTO
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COCTOSIHHSI DHEPTOHOCUTEJIS ).

Onenka 3HeprodGpPeKTUBHOCTH IHEProNnoOTPeOICHUsS B XUMUYECKONW peakiuu (ropeHue

24,

METaHa).

25. AHanu3 3¢pGeKTUBHOCTH CKUTAHUS TOILTUBA.

26. Krnaccudukanus noreps 3Kcepruu.

27. Pexynepanust Temnia B CJI0KHBIX JHEPIOTEXHOIOTMUECKUX CXEMaX.

)8 TexHuueckue cpeacTBa yTHiIn3aluy Teria. Vcnonp3oBanne KOTja-yTuian3aTopa.

29. TemioyTuian3aTopsl ¢ IPUMEHEHUEM TEIIOBBIX TPYO.

30. TepmocudoHn.

31. KoHTaKkTHO-TIOBEPXHOCTHBIE TEIJIOYTHIIN3ATOPHI.

32. TerutoBo# Hacoc (MapOKOMITPECCHOHHOTO TUTIA).

33. OcHoBHbIE TPeOOBaHUS K KOHCTPYKIIMH TEXHOJIOTHYECKOT0 000pyA0BaHUS.

34, OHEProeMKOCTh CYIIECTBYIOIIUX TEXHOJOTMYECKUX IIPOLIECCOB B XHUMHUYECKOH U
He()TEXMMHUYECKOIN TEXHOJIOTUHU, OMOTEXHOJIOTHH.

35. [TokazaTenu pecypcocOepekeHUsI MPOMBIIIIIEHHBIX XUMUYECKUX TTPOU3BOICTB.

36. [TyTu sHEpro- U pecypcocoepexeHus Ha pa3InIHbIX HEPAPXUUECKUX YPOBHSX.

37 [Tpumepsl Mojenel psaa CUCTEM: ammapaT, arperar, MPOMBIIIJIEHHOE MPOU3BOACTBO,
XUMHUKO-TEXHOJIOTHYECKAsi CUCTEMA.

38 BHyTpucuctemMHas cocTaBisioniasi U3MEHEHHUsI SHTPONUM KaK Mepa HEPaBHOBECHOCTH
CUCTEMBL.

39. [Toroxu TemnoTsl, paboThbl, CKOPOCTH I'€HEPAIIMH SHTPOIIUU B CUCTEME.

10, MopnenbHbple  NpUMEpPbl  3aKOHOMEPHOCTEH  IMPOU3BOJCTBA  HHTPONMM:  TEIJIO-U
MaccOOOMEHHbIE TPOIECChl, XMMUYECKHE IPEBPAIlICHHs] BEIIECTB.

OcHOBHOE ypaBHEHHE TEPMOJIMHAMUKHA HEPABHOBECHBIX MPOLECCOB Ul CKOPOCTU POCTa

41. SHTPONHH, aHATH3 AU PepeHITNATbHBIX YPAaBHEHUN TSI OTAECTBHBIX (PU3UKO-XUMHYECKUX
IIPOLIECCOB.

42, OneHka BoO3pacTaHMsl  SHTPONMU  NPUMEHUTENBHO K  peaJbHBIM  IpoOLEeccaM
TEIUIONEepeIaun, pa3fesIeHusl U CMEIIEHUs BEIIeCTB, XMMUYECKOTO MPEBpaIleHuUs.
[TpoTuBOpeunBBIE TPeOOBAHUS BTOPOTO 3aKOHa TepMoauHaMuku: npuHuun Jle Hlatense,

43. YBEJIMYEHHUE JIBUXKYILEH CHIIBI MpoIiecca — POCT TEPMOJINHAMUYECKON HEOOpaTUMOCTH U
HHEPTreTUYECKUX MOTEPb.

44, B03MOXXHOCTB yIpaBiieHHs MPOLECCOM T'€HEpaliy SHTPOIUU B CHCTEME M CHUKEHUEM
HEOOpaTHUMOCTH IpoIiecca.

45, CucreMbl ypaBHEHHMI MaTepHaJbHBIX OalaHCOB MO OOMIMM MAacCOBBIM pacxojam
(U3NUECKUX TOTOKOB.

16, CucreMbl ypaBHEHHI MaTepHaJbHBIX OalaHCOB MO OOMIMM MAacCOBBIM pacxojam
XUMHYECKHX KOMIIOHEHTOB.

47, Cucrembl ypaBHEHUH MaTepUalbHbIX OajJaHCOB MO OOIIMM MAacCOBBIM pPacxojam
XUMHYECKHIX DJIEMEHTOB.

48. TeopeTnueckuit ¥ MpakKTUYECKHI MaTepHabHBIN OaaHC.

49, PaznuuHble BapuaHThl TEXHOJOTMYECKMX CXEM IPOU3BOJCTBA a30THOM KHCIOTHI W3
aMMHaKa Kak MpuMep OIeHKH A(()EKTHUBHOCTH HCIIOIH30BAHMUS CHIPhEBBIX PECYPCOB.

50. WuTerpanbHOe ypaBHEHHWE COXPAaHEHHMs DHHEPrUUM B TEXHOJIIOTMYECKOH cHcTeMe.
DHTAIBIUIHBINA OaaHC, KaK YaCTHBIN CIydal SHEPreTUYeCcKoro OajgaHca.

51 [IpencraBnenre >HTAIBIMHHOTO W JHEPTrEeTHYECKOTO OaslaHCOB B (OpME MOTOKOBOU
JMarpamMMBbl.

52. Yactueie (opmbl ypaBHEHHs OajaHca HHEPrUU: TEUEHHE XKUAKOCTU B TPyOOIpOBOJE,
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MPOTUBOTOYHBIA TEIJIOOOMEHHUK, aauabaTHBIM peakTop M PeakTop C BHEUIHUM
TEIJI000MEHOM, JIEKTPOXUMHUYECKUN PEaKTop.

Yactueie (opMbl ypaBHEHHs OanaHca 3HEPrHH: TEYEHHE KHUAKOCTH B TPyOOMNpOBOIE,

53. IPOTHBOTOYHBIHN TEINIOOOMEHHUK.
54 Yactueie (opmbl ypaBHeHUs OajlaHCa SHEpPruu: aauabaTHBIM peakTop U PeakTop ¢
BHEIIHUM TEIUIO0OOMEHOM, JIEKTPOXHUMUYECKHIA PEaKTOpP.
Ceccus 9
° Bonpocs! k 3k3amMeHy
n/n
1. CTpyKTypa XUMHUKO-TEXHOJIOTHYECKON CHCTEMBI
2. Oco0EHHOCTH aHAJIN3a XUMUKO-TEXHOJOTUIECKON CUCTEMBI
3. CTtpoeHre XUMHUKO-TEXHOJIOTHYECKUX CUCTEM
4. [ToHsITHE TEXHOJIOTHYECKHUX OIEPATOPOB U THIIBI CBSI3CH MEXKTy HUMH
5. Oco0eHHOCTH MOJIeel XUMUKO-TEXHOJIOTHYECKIX CUCTEM
6. CyIIHOCTh TOTOJIOTUYECKOTO HCCIIEIOBAHNS XUMHUKO-TEXHOJIIOTHIECKUX CHCTEM
7. [IpencraBieHre XUMUKO-TEXHOJIOTHYECKOH cucTemMbl B hopme rpada
8. CocraB 31eMeHTOB Tpada
9. [ToHsITHE MAaTPHIIHI TPUMEHUTEIIBHO JIJISl ONMCAHUSI XUMUKO-TEXHOJIOTHUECKUX CHCTEM
10. | CymecTtByrouye NpuHIUIBI CO3AAHNUST XUMHKO-TEXHOJOTHYECKHX CUCTEM
11. OrnpezenieHne MEeTo[a MaTEMAaTHIECKOTO MOICIIUPOBAHUS
12. | OcHOBHBIE ATAIbl MATEMATUYECKOTO MOJCIUPOBAHHUS
13. | CymHOCTh JeTepMHUHUPOBAHHON MOJCITH
14. | CymHOCTb CTOXaCTUYECKOH MO/IEIH
15. | [IpencraBieHue CI0KHOM MOAETH XUMUKO-TEXHOJIOTHYECKON CUCTEMbI METOIaMU
MaTEeMaTHYeCKOTO MOJICTTMPOBAHUS
16. | HayanpHble 1 KOHEYHBIE YCIOBUS NP COCTABICHUH MaTeMaTHYeCKOW MOJETH
17. | CymHocTbs MeTO]a UHTErpaJIbHBIX NpeolOpa3zoBanuii Jlamaca
18. | ITapamerpuueckast uaeHTU(UKALUS - 00JIACTh IPUMEHEHUS
19. CymHoCTh METO/Ia HANMEHBIIIUX KBAJIPATOB.
20. CyImHOCTh METO/Ia MAKCHMAIILHOTO MPABIOTIOA00MS.
21. | KauecTBeHHBIE W KOJIWYECTBEHHBIE XaPAKTEPUCTUKH XMMHUYECKOTO PABHOBECHS
22. | MaremaTH4eckoe OlMcaHue KOHCTAHTHI PAaBHOBECHSI
23. | llonstue xuMudeckoro paBHoBecHs. PaKTOPHI, BIUSIONINE HA PABHOBECHE
24. | MeTo1bl BBIYMCIICHUS KOHCTAHTHI PABHOBECHS
25. | J/IByXKOMITIOHEHTHBIE CUCTEMBI . Y PABHEHHE COCTOSHUS
26. | YpaBHeHHe MaTepHabHOTO Oaanca. MeTo bl peeHus
27. | YpaBHeHHe TemIoBOro OasaHca. MeToibl peneHus
28. | [lonsiTe Moeny UAeambHOTO CMEIICHHS
29. ITousiTre MOIENN UACATHLHOTO BEITECHEHUS
30. | [lonstue ogHonapamerpuieckor audGy3noHHON Moaenu
31. | Ilonstre nByxmapamerpudeckor nuGy3nOHHONW MOJEITH
32. | OCHOBHBIEC XapaKTEPUCTHKU XUMUYECKON KHHETUKH
33. | [loHsiTHEe MOJIEKYISIPHOCTH PEAKIIUU
34. | Ku"ernka Termioo0OMEHHBIX MPOIEcCOB. MeXaHNU3MbI ITEPEHOCA TeTUIOTHI
35. | MaremaTnueckoe BBIpQKECHHE JUISI ONUCAHUSI TETIIOMPOBOIHOCTH
36. | [lonsiTMe rpaHUYHBIX YCJIOBHI. BUIABI TpaHUYHBIX YCIOBHI
37. | Kunetuka J1y4ucToro TernjgooOMeHa
38. | MaremaTtHueckoe OnucaHue CJI0KHOTO TeII000MeHa

33



39. | OcHOBHBIE MPUHIIMIIBI MATEMAaTUYECKOTO OMUCAHNs KHHETHKH MacCOOOMEeHa
40. | OCHOBHBIC MTOAXO/IBI K ONMKUCAHUIO KHHETUKA MAaCCOOOMEHA ISl TeTePOTreHHO-
KaTaJUTHYECKOT 0 Ipoliecca
41. | MaremMaTu4eckoe MOJICITUPOBAHUE MaTepPUAILHOTO OaiaHca
42. MaTtemaTnueckoe MOJEIUPOBAHHNE THAPOIMHAMUKY CTPYKTYPbI IOTOKOB
43. MareMatruueckoe MOJCIMPOBAHUE TEIJIOBOTO OaaHca
44, MaTtemaTnyeckoe MOJEIMPOBAHNE KUHETUKH XMMHUKO-TEXHOJOTHYECKUX MPOIECCOB
45, MaTtemaTtnueckoe MOJeIMPOBAHNE XUMHUECKON KHHETHKU. | OMOTeHHbIN KaTaln3
46. MatemaTnuueckoe MOJCIIMPOBAHIE KUHETHKH TEIFIOOOMEHHBIX MporieccoB. KHCIOTHO-
OCHOBHBIN KaTanus.
47. Maremarruueckoe MOACIMPOBAHNE KUHETUKHA MacCOOOMEHHBIX ITPOLIECCOB.
DepMEHTATUBHBIN KaTalu3.
48. | MaremaTnueckoe MOJeITMPOBAHIE KMHETHKH MacCOOOMEHHBIX MporieccoB. ['eTeporeHHbIi
KaTajus.
48. MaTtemaTuyeckoe MOJEIMPOBAaHNE KMHETUKH TEIIIO0OMEHHBIX IPOLIECCOB.
50. MaTtemaTtnueckoe MOJEIUPOBAHNE KHHETUKH MacCOOOMEHHBIX MPOILIECCOB
7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
NpoBeIeHUs
Ceccust . Kputepuu u HOpMBI OLIEHKH
NMPOMEKYTOUYHOM
arTrecTalnuu
CryaeHT cnmain BCE OTYETHI TIO
71a00paTOPHBIM U TPAKTUYECKUM
paboTam, aKTHMBHO y4YacTBOB&JI B
TUCKYCCHSIX Ha JIGKIHSIX, Ha
3auere OTBETHUJI Ha  JBa
«3a4TEHO» TEOPETUUECKUX BOINPOCA, CTYIAEHT
B TOJHOM oOOBEME  BIAJEET
MaTepuaioM U OTBEYaeT Ha OJUH
JIOIOJTHUTEILHBIN BOIIPOC c
3aueT (yCTHO)
MOHUMAaHUEM, MIPUBOJIUT
MIPUMEPBI
CrygeHT He clail OTYeThl 110
7a00paTOPHBIM M MPAKTHYECKUM
paboTtam, Ha 3a4eTe HE OTBETHII
«HE 3aYTEHO» HA Ha OJWH W3 TEOPETUUYECKUX
BOIIPOCOB, HE MOKET OTBETUTh HU
Ha OJIUH JOTIOJTHUTETHHBINA
BOIIPOC.
dopma
Ceccus TIpoBeACHMH . Kputepun u HOpMBbI OLIEHKH
NMPOMEKYTOUYHOM
arTecTalnu
OTBeT Ha JABa TEOPETHUECKUX
BOIIpOCa, CTYIEHT XOpOLIO
Dk3ameH (YCTHO) «OTJIUYHO» BJIAJICET MATE€pPUAIIOM U OTBEYAET
Ha OJIUH JIOTIOJTHUTEbHBIN
BOIPOC C MOHUMAHUEM, NPUBOJIUT
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Ceccus

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

«XOopouro»

IIpUMEpPBI
OTBeT Ha JABa TEOPETHUECKUX
BOIIpOCA, CTYAGHT  XOPpOILO

BJIAJICET MaTEpPUAJIOM, OTBET Ha
TEOPETUUYECKUN MaTepuaa OJHOTO
W3 BONPOCOB 3K3aMEHALMOHHOTO
OujeTa HEIMOJHBINA, OTBEYaeT Ha
OJIUH JIOMOJIHUTEIBHBIN BOMpPOC,
MIPUBOJIUT NMPUMEPDI

«yZOBJIETBOPUTEIBHO

OtBet Ha TEOPETUYECKUI
MaTepuan IO OJHOMY M3 JABYX
TEOPETUICCKHUX BOIIPOCOB
ITOJIHBIM, OTBETHI Ha
JIOTIOJTHUTEIFHBIE  BOIMPOCHI  T10
TEOPETUIYECKOMY
9K3aMCHAIIMOHHOMY  MaTepuaiy
ouiera NOJDKHBI OBITH OJIM3KAMHU
K TEOpUU

«CHEYAOBJICTBOPUTCIIBHO»

He orBewaer HM Ha OAHMH U3
TCOPCTUUCCKHUX BOIIPOCOB, HE
MOXCT OTBCTUTb HH Ha OJHH
I[OHOHHI/ITGHBHBIﬁ BOIIPOC
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8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, yueOHOE

KoanuecTBo B
HAY4YHOI

Ne nocooue, yuedHo-
ABTOPBI, COCTABUTEJIH 3arsiaBue (3aroJ10BoOK) I'ox u3nanus oudauoTexe /
n/n METOIHYECKOoe mocooue,
DpAKTHIEYM, 1p.) HaumeHoBaHue
p YM, Ap. 3EC
1 Pomankos IL.T. MaccooOMeHHBIE MPOIECCHl XMMHIECKOM YuebHOE TOocobune 2017 9BC «IPRbooks»
TEXHOJIOTHH
Mockemies 0. A., TeopeTudyeckrue OCHOBBI XMMHUYECKOM
2 I'puropuues A K., [TaBnos p yuebHOe ocobue 2020 OBC «Jlanb»
TEXHOJIOTHH
0O.C.
Tanpuna E.M., MapkuueB Pacyer sHeprocOeperarnnx TeXHOIOTHISCKIX
3 AP - Viap p P HI yaeOHoe rocobune 2016 ObC «Jlanb»
H.A. YCTaHOBOK
TeopeTrueckre OCHOBBI SHEPTo- U 4eOHO-METOJUIECKOe
4 Paxmanos 1O. A. p P M A 2018 9BC «Jlanb»
pecypcocOepekeHns] B XUMUIEeCKON TEXHOJIOTHHI mocooue
[Ipouecchl U annapaTbl XUMUYECKOH
5 Bapanos /I.A. pott P yuebHoe nocobue 2020 OBbC «Jlanb»
TEXHOJIOTHH
MaremaTtudeckoe MOJISTUPOBaHNE XUMHUKO-
6 3aBapyxun C.I. P yueOHoe nocodue 2017 OBC «Jlanby
TEXHOJIOTHYECKUX MTPOIECCOB U aIMapaToB
MogenupoBaHue XMMHAKO-TEXHOJIOTHYECKHX
7 Iaprman T.H., Kiryma J1.B. nporieccoB. [IpuHINTIBI TPUMEHEHHS TAKETOB yuebHOoe rocobue 2020 OBC «Jlanb»
KOMIIBIOTEPHON MaTeMaTHKH
BBenenue B aHaiu3, CHHTE3 U MOJIEIUPOBAHUE 9BC «IPRbooks»
8 Kazues B.M. ’ p yuebHoe rocobue 2016
CUCTEM
9 Kozaneposa O.A. PacueTsl MaTepuaNbHBIX U TETUIOBBIX OAJIAHCOB VYuebHoe mocodue 2018 3BC «IPRbooks»
B TEXHOJIOT'MH MUHEPAIBbHBIX YI00pEHUH
10 Pomanxkos ILT. MaccooOMeHHbIE TPOLECChl XUMUUECKON VYuebHoe nocodue 2017 OBC «IPRbooks»

TCXHOJIOTHUHU
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8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (yueOHMK, yueOHOE

KoanuecTtBO B

HAYYHOMH
Ne nocooue, yuedoHo-
ABTOpBI, COCTABUTETH 3arsnaBue (3aroJ10BOK) T'ox u3nanus oubauortexe /
n/n MeTOaHYEeCKoe Imocooue,
HPAKTHKYM, 1p.) HaumenoBanue
p YM, aAp. 3EC
1 CucTeMHBIN aHATTU3 U METO/Ibl XUMHUYECKOM
JIunuu A. A. A yuebHoe nocodue 2016 OBC «Jlanp»
KHOEpHETHUKH
Awamreitn B.I'., 3axapos IIportecchl 1 anmapaTbl XUMHAYECKOM
2 . p pott P N y4eOHUK 2019 OBC «Jlanb»
M.K., Hoco I'.A. texHoJsoruu. O0mui Kypc
Mockemues 1O. A., TeopeTndyeckrue OCHOBBI XMMHUYECKOM
3 | I'puropuues A.K., [TaBnoB p yaeOHoe mocodue 2020 ObC «Jlanb»
TEXHOJIOTHH
0.C.
CoBpeMeHHbIC MPOOIEMBI SKOJIOTHH, YHEPTO- 1a00paTOPHBIA
4 Pynenko E.1O. p P > JHCP patop 2018 OBbC «Jlanpy»
1 pecypcocOepekeHus] B ONOTEXHOJIOTHI MPaKTUKYM

37




8.3. Ilepeuenb mpogeccHOHATBbHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

- American Journal of Engineering and Applied Sciences. Penensupyemsiii
KypHaJ - MyOJUKYyeT pe3yibTaTbl MCCIEJOBAHUN B 00JACTH HH)KEHEPHBIX HayK (IIPUKIIAJHas
¢u3uka U MpHUKIATHAs MaTeMaTHKa, aBTOMAaTH3alMs M YIpPaBICHHE, XUMHUYECKash TEXHOJIOTHS,
KOMIIbIOTEPHAs TEXHHMKA, MH(POPMATHUKY, WHKCHEpPHbIE JaHHbIE U pa3paboOTKa MPOrpaMMHOIO
o0OecrieyeHus, DSKOJOTMYECKass WHXKEHEpUs, JJIEKTPOTEXHUKA, IPOMBIIUIEHHAs WHYKEHEPUs,
MH(POPMALIMOHHBIE TEXHOJOIMM M MH(OpMaTHKa, MaTepHaloBEIeHUE, U3MEPEHUE U METPOJIOIHs,
MAIIMHOCTPOCHHE,  MEIHMIMHCKas  (u3MKa,  DHEpPreTuka,  o0paboTKa  CHTHAJIOB U
TeekoMmyHuKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. >ypuan mnpenocraBisier CBOOOIHBIA JOCTYNl K
HAYYHBIM MYOJUKAIUsIM 1O CICIYIOIIUM TeMaM: HHXXCHEpHbIE, (U3NYECKHEe, MaTeMaTHUECKUE
Hayk#: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
IPEJICTaBIISIET CTaThU C PE3yjIbTaTaMM HAyYHBIX HCCIEIOBAaHUI B 00JacTH WMHYKEHEPHBIX HayK
(MaTemaTuKa,  AJIEKTPOTEXHUKA,  MALUIMHOCTPOEHHUE,  SHEPreTHKa,  aBTOMOOMJIECTPOCHHE,
OnoxumuyecKas UH)XEHepus, CTpOUTENbHAs MHXXEHEepUs u T.J.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KOTOpbIi 0OecredrBacT JOCTYI K MOJHOTEKCTOBBIM 3JICKTPOHHBIM
JKypHaJIaM NpeJHa3HaueH Uil IOMCKa 110 Ha3BaHMIO CTaTby (KypHasa) uiu 1o reme. DOAJ craBur
LIEJIbI0 BCECTOPOHHEE OCBEIEHUE HAyYHON MEPUOJMKH, HAXOAALIEWCs B OTKPHITOM JOCTYyIE U
UCIOJIb3YIOIIEH OIpeieeHHbIE MEphl, apaHTUPYIOLIUE JIOCTOMHOE KAauyeCTBO HMX COACpPKAHMS:
https://doaj.org/

8.4. IlepeyeHb NPOrpaMMHOIo odecre4eHust

Ne Haumenosanue IO PexBuU3UTHI normsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpoxk
JefcTBUS, 0€CCPOUHBIN
2 Office Standart HoroBop Ne 690 ot 19.05.2015r., cpok

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

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

8.5. Onucanue MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJEHHUA
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

/Il | MPaKTHYeCKHUX U JJA00pPaTOPHBIX 3aHATHIA,
MOMELIECHHU VIS CAMOCTOSTEILHOMN

padoThl o0yqawmmxcsi (HOMep ayJIUTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

JlabopaTopus «IIporeccsl u anmapaTsl Ctonbl ydeHHYECKHE MOHOOJIOKH, CTOJIBI,
3aIUTHI OKPYXKAIOIICH cpenbly. YueOHas CTyNibsl, JOCKa ayAuTOpHas (MeyioBas),
1 | aynuTopus A IpOBEACHUS 3aHATHI MIPOEKTOpP, HOYTOYK, SKpaH IEPEHOCHOM,
CCMHUHAPCKOI'0 TUIIA. YLIGGHEUI ayauTopud i | YCTaHOBKA TCXHOJIOTHYCCKOI'0 KOMIIJICKCA,
KYpPCOBOTO TIPOCKTUPOBAHUS (BBITOTHEHUSI MO3BOJISIIONIAs CHU3HUTH PACIpOCTPaHEHHE
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http://thescipub.com/journals/ajeas
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
KYPCOBBIX pa0oT). YueOHast ayquTOpHs s a’pOaUCIIEPCHOM CUCTEMBI B
MIPOBEACHUS TPYNIOBBIX U UHAUBUIYAIBHBIX | IPOCTPAHCTBE., YCTAHOBKA, MO3BOJIAIONIAS
KOHCYJIbTalli YueOHast ayiuTopus JUist C03JaTh a9POJAMHAMUYECKYIO TATY
MIPOBEACHUS 3aHITHI TEKYILEro KOHTPOJIS U
npoMexxyTouyHou arrectanuu (A-409)
Jlaboparopus «BrICOKOMOIIEKYIISIPHBIC Cronbl 1abopaTOpHBIE OCTPOBHBIE; CTOJIBI
COCIMHEHUSY. YueOHas ayqUuTOPHs [ nabopaTopHble  MPHUCTEHHBIE, CTOJIbI
IIPOBEJICHUS 3aHATUN CEMUHAPCKOT0 TUIIA. nabopaTropHble; IIKad BBITSHKHOM; IKad
VYyeOHast ayuTOpus A KypCOBOTO BeITsDKHOM 1500111B; Beckl aHaTMTHYSCKHE
MIPOEKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX BJIP200; cymmnbnenii mkad Snol 58/350;
pabot). YueOHast ay1uTopus AJis MPOBEICHUS | CTOJ BUOPOYCTONYMBBIN; CTOJ
TPYIIIOBBIX U UHIMBUAYaTbHBIX MUCHbMEHHBIN; MKa(bl IS XUM.PEaTUBOB;
2 | koHcynbTanMil. YueOHas ayuTopus AJs TymO0a Ui TOCYIbl M XUM.pPEaKTHBOB,
MIPOBEACHUS 3aHITHI TEKYIEr0 KOHTPOJISI U XOJIOAMIIBHUK «Opcky; peryiusTop
MPOMEXYTOUHO arrectanuu (A-220) HanpsHKEHUs BI12100; MarHuTHas
Memanka MMO2; tepmoctar UTU4;
aBTOKJIAB; MOJIMMEPU3ATOP; HITaTUB
1a00paTOPHBIN; JI0CKa ayJuTOpHas
TPEXCEKLHOHHAs; TabypeTsl
1ab0paToOpHbIe; XUMUYECKas ocy1a
Kommerotepnsiii knacc. Yuebnas aynutopus | CTonbl YYEHHUYECKHUE, CTYJIbA
JUIS IPOBEJICHUS 3aHATUH JIGKIIMOHHOTO TUIA. | YYEHUUYECKUE, J0CKa ayJIuTOpHAas
YyeOHast ayTuTOpus AJIsl IPOBEACHHUS (memoBast), IIK, mpoektop,  9KpaH
3aHSATUNA CEMUHAPCKOro THMNa. Y4eOHas MEPEHOCHON, paboYMil CTOJI, MMChMEHHBIN
ayTUTOPUS ISl IPOBEJCHHS 1a00PaTOPHBIX YTJIOBO CTOJ, MPEernojaBar. CToJ
3 pabot. YuebHas aynuropus Ui KypcoBOTO
MIPOEKTUPOBAHHUSI (BBITIOJTHEHHS KyPCOBBIX
pabor). YueOHast ayuTopus JIJIsl TPOBEICHUS
TPYIIIOBBIX U UHJMBHIyaIbHBIX
KOHCYNbTAIi YueOHast ayAuTOPHUs st
MPOBEACHUS 3aHITHI TEKYILEro KOHTPOJIS U
MIPOMEXYTOUHOM arrectanuu (A-415)
[Tomemienue 11 camoCTOsATENbHOW paboThl. | CTOMBI YYEHHUYECKUE, CTYJIbA
4 | (I'-401) yuennueckue, IIK ¢ BbIXOZOM B ceTh

WNHuTrepHer
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