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1. IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JMCHHUITVIMHE

KaTeFOpI/IH KO):[ 1 HAUMCHOBAHUC HanMmenoBanwue mokasareis
(rpymma) Koz u naumerosazme UHJIMKATOPa JOCTKEHUS OLICHUBAHUS PE3yJIbTaTa
KOMIIETEHIIUH KOMICTCHITHH KOMIIETEHIIUN 00y4YeHus IO AUCIUTUIHHE
Oo6menpodec- | OIIK-2  Cnocoben | OIIK-2.3. Bmaneer | 3uarh:
CHOHAJIbHBIC UCIIOJIb30BaTh OCHOBaMH - BHJIBI COBPEMEHHOT'0
KOMIICTECHIIMH | COBPEMEHHOE TEXHOJIOTHYECKUX TEXHOJIOTHYECKOTO u
TEXHOJIOTHYECKOE | | MIPOIIECCOB M OCBAaWUBACT C | aHAIMTHYECKOr0  00OpyHOBa-
AHAITUTHYECKOE MPUMEHEHHEM 0a30BBIX | HUS, TPUMEHSEMOTO B
000py/i0BaHue, B | HABBIKOB TEXHOJIOTMYECKOE | XMMHYECKOM IPOM3BOJICTBE.
npo)eCCHOHATIFHON | | 000pyI0BaHUE. Ymern:
HAy4YHO- - moabuparb  HEoOXoAMMOoe
UCCIIeIOBATENbCKON TEXHOJIOTHYECKOE
JESTEIILHOCTH. o0opyoBaHue.
Baagers:
- METOJaMH TEOPETHUECKOTO U
OMITMPUYECKOTO HMCCIICIOBAHMS
TEXHOJIOTHYECKHX TPOIIECCOB.
OIIK-2.4.  OcymecTBisier | 3HaTh:
KOHTPOJTb ~ TEOPETHYECKHE OCHOBBI |
TEXHOJIOTUYECKOTO NPUHIMIBL  XUMHYECKHX U
MpOIIeCCa B COOTBETCTBUH C | (DMBUKO-XMMHUYCCKHX METOJIOB
pEriIaMeHTOM U HCIIOJIB3YET | aHAJIN3a;
TEXHUYECKUE CpEeACTBa JUIsl | — METO/bl 00palboTKu
W3MEpCHUs OCHOBHBIX | pe3yJIbTaTOB aHAJIN3A.
[1apaMeTpoB Ymern:
TEXHOJIOTUYECKOTO - BBIOMpaTh METOJ| aHAIIN3a
mporiecca. pe3yNbTaToB Hay4IHBIX
UCCIIEIOBAHUM.
Buagers:
- MeToIaMH aHaAITN3a
3¢ PEKTUBHOCTH paboThI
TEXHOJIOTUYECKOTO "
AHAJTUTHYECKOTO
000pyTOBaHMSI.
[Tpodec- I1K-3 Cnoco0en | I1K-3.1. O6ecneunBaeT | 3HATHL: OCHOBBI TCOPUH
CHOHAJIbHBIC TUIAHUPOBATh 1 | 0e30MacHy0 JKCILTyaTalHIo mporecca B XHMHUYECKOM
KOMITETCHIIUH | OCYIIECTBIISTh U KOHTPOJb 000pPYIOBaHHS PEAKTOPe,  METOJIONOTHIO
9KCIIEPTU3Y CHUCTEMBI | B TEXHOJIOTUIECKUX
paaraoOHHOM npoueccax SIIEPHO- HCCHGHOBE}'HH’I
0€30I1aCHOCTH TOILJIMBHOT'O nukia | B3aUMOACUCTBUA  IIPOLECC-
00BEKTa HSKOHOMHKH, | aTOMHOM 3HEPTEeTUKU COB XUMHNYCCKUX
OCYIIECTBJIATEL MpEBpAIICHUN W SIBJICHUUN
KOHTpOIb ) nepeHoca Ha BCEX
MEPOTIPHATIH TIO — €© MacCIITaOHbIX YPOBHSIX,
Pa3BUTHIO "
Iy UITICHHIO METOIUKY BbIOOpA
pc€aKTopa )51 pacdcTa

Ipolrecca B HEM, OCHOBHBIE
PEAKIMOHHBIE TPOLECCHI U
pEaKTOpbI XUMHAYECKOU
TEXHOJIOTUM; METOAbl U




CpEICTBA JIMarHOCTUKU U
KOHTPOJISI OCHOBHBIX
TEXHOJIOTUYECKUX
MapaMeTpoB;

YMeTh: IPOu3BeCTH BHIOOD
THUTIA peakropa 151
ITPOU3BECTH pacuer
TEXHOJIOTUYECKUX
MapaMeTpoB IS 3aJAHHOTO
Trporecca, OINPEIEIIUTh
[apaMmeTpsl HaWTy4IIen
OpraHM3alMy mpolecca B
XUMHUYECKOM peaxTope,
TEXHOJIOTUYECKYIO

3¢ hHEKTUBHOCTB;
Baagers: METOJaMUu
pacuera u aHaJM3a
IIPOLIECCOB B XUMHYECKUX
peakTopax,  ONpEACIICHUS
TEXHOJIOTUYECKUX TOKa3a-
TeJeH, MeTolaMu BbhIOOpa
XUMHUYECKUX PEAKTOPOB.

2. MECTO JUCHUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHOM

IMPOI'PAMMBI
2.1. Komnerenmua  OIIK-2  Criocoben

HCIIOJIB30BAaTh COBPCMCHHOC

TEXHOJIOTUYECKOE M aHAJIMTHYECKOe O00OpyAoBaHHE, B MPOoheCcCHOHATBHOU M

Hay‘{HO-HCCHe,Z[OBaTeHBCKOf'I JACATCIBbHOCTH.

JlanHast komrieteHus popmMupyercs CaeayIUMI TUCIUILTHHAMHU.

Cranus HanmMmenoBanusa QUCHUTUINHBI

1 DJIEKTPOTEXHHUKA Y MPOMBIIUICHHAS AJIEKTPOHUKA

IIponieccel n anmapaTbl XUMUYECKON TEXHOJIOTUU

AHanuTHyeckas XuMHs U (1)I/I3I/IKO-XI/IMI/III€CKI/IC METOAbI aHAaJIN3a

O6HIa$I XUMHUYCCKasA TCXHOJIOI'UsA

gl hWIN

COBPEMEHHOW SHEPTETUKU

MGTOIH:I AHAIIUTUYCCKOI'O KOHTPOJIA B IIPOU3BOACTBC MATCPHUAIIOB

2.2. Komnerenmust I[IK-3 Cnocobern mmmaHupoBaTh H  OCYIIECTBIISATH
AKCIIEPTU3Y CHUCTEMBI PAJUAINMOHHON OE30MaCHOCTH O0BEKTa IKOHOMHKH,
OCYIIECTBIISATH KOHTPOJIb MEPOTPHUATUIN TT0 €€ PA3BUTHIO U YIIYUIIICHUIO.

JlanHast koMrieTeHus popMupyercs CIeayINUMI TUCIUTLTHHAMU.

Cranus HanMmeHnoBaHUST DUCIUTIIIMHEI

1 be3onacHOCTh sIIEpHO-IHEPTEeTUYECKUX YCTAHOBOK




3. OFBEM JUCIMILJINHBI
OO01mast Tpy10€MKOCTh JUCIIUILIMHBI COCTABIISIET 6 3a4. equawmil, 216 qacos.
dopma MPOMEKYTOUHOM aTTeCTAIH DK3aMEH

(sK3ameH, 1uhhepeHINPOBAHHBIHN 3a4€eT, 3a4eT)

Bcero | Cemectp

Bun yueOHO# paboThI 4ACOB Ne 7
OO6mast TpyT0EMKOCTh JTUCITUTIINHBI, Yac 216 216
KonrakTHas padora (ayIuTOPHbIE 3aAHATHS), 68 68
B T.4.:
JIEKI[AHA 34 34
71a00paTOpHbIE - _
PaKTHYECKUE 34 34
CamocTrosiTeJIbHasi padoTa CTyJIEeHTOB, B TOM 148 148
qHcJIe:

KypcoBoli nmpoekr - -

KypcoBas pabota - -

PacueTtHo-Tpaduyeckoe 3a1anue 18 18

I/IHI[HBI/IIIyaJ'IBHOG JOMAIIHEC 3aaHHC - -

lpyeue 6uodvl camocmosamenvrou pabomol - -

CDopMa IIPOMCIKYTOYHAsA aTTCCTAlIUA (3aqu,

DK3aMeH
AK3aMEH)




4. COAEP KXAHMUE IJUCHUIIJIMHbI
4.1 HamMeHOBaHuUE TeM, UX COepP:KaHue U 00beM

Kypc 4 Cemectp 7

/11

HaumeHnoBanwue pazzaena
(KpaTkoe cojepkaHue)

O0ObBeM Ha

TEMaTUYECKHUI pa3ie
10 BUJIaM y4eOHOM

Harpy3KH, 4ac

JlaGopaTopHbie

[IpakTnueckue
BAHATHS

Jlexuu
BaHSITUSI

CaMOCTOSTENb-
Hasi paboTa

1.

[Ipenmer u coepkanne Kypca XUMUYECKHAE PEAKTOPBI

Kinaccuduxaiiysi OCHOBHBIX THUIIOB PEaKTOPOB.
Bri0op Tuna xumudeckoro peakropa. duznueckoe u
MaTteMaTudeckoe mojennpoBanue. KoHCTpyKkTuBHas
pa3paboTKa XUMUUYECKUX peakTopoB. OnTuMH3anus
MPOIIECCOB XMMUYECKON TEXHOJIOTHH

2.

Pacuer MaTCPpHUAJILHOI'O U TCIIJIOBOI'O 0aJtaHcoB.

CocraBnenue MaTepUaIbHOrO OanaHca.
Crexuomerpuueckue pacuerbl. OOliee ypaBHEHHE
MaTepUaIbHOIO Oastanca. [IpakTnueckunii
MaTepHaTbHbIX OanaHc. CocraBnenue
sHepreruyeckoro Oamanca. TemnoBoil  OanaHc.
OOmiee ypaBHEHUE JHEpPreTHYEcKoro OalnaHca.
[IpakTryeckuii TerIoBoi OaJaHc.

10

3.

TeXHOJOTUYECKHI pacyeT XMMUYECKUX PEAKTOPOB

Oo6mue nonoxenus. Pacuer 00eMOB peakTOpOB.
I'mapaBiuuecknii pacdyeT XHUMHUYECKUX PEAKTOPOB.
Pacuer auaMeTpa TpyOOTIpoBOA. Pacuer
TUJAPABIMYECKOTO COTPOTUBIIEHUS PEAKTOPA.
TennoBoi pacyeT XMMUYECKUX PEAKTOPOB.
TennoodmMen B peakropax. Pacuer peakTopoB
MEPUOJIMYECKOTO W HENPEPHIBHOTO  JCUCTBUSL.
CreneHb  TEPMOJMHAMHYECKOTO  COBEPIICHCTBA
TEXHOJIOTUYECKOTO nporecca. Pacuer
MacCOOOMEHHBIX  MPOILECCOB B XUMHYECKUX
peakTopax. Buabl MaccooOMEHHBIX TMPOILIECCOB B
peakTopax M CIOCcOOBI MX pacuyera. MexaHHJeCKui
pacyeTr XUMUYECKUX PEAKTOPOB.

12 | 20

26

4.

KOHCTPYKHI/IOHHI)IC MaTCpHaJibl XUMHUYCCKHUX PCAKTOPOB

Buapi KOHCTPYKIITMOHHBIX MaTepuanos.
Knaccudukaiuys dYepHBIX, IBETHBIX METALIOB U
HEMETAUIMYECKUX MarepuajoB. XUMUYECKH U
KOPPO3MOHHO-CTOMKHE MaTepHraibl. Buibl KOppo3uu

4 2




U XUMUYECKOTO pa3pyllIeHHUs] MaTepUaioB, CIOCOObI
3alllUThl OT KOppo3uu. BiusHue MarepuanoB Ha
KOHCTPYKIIMIO ~ peaktopa U CHoco0 ero
U3TOTOBJICHHUSI.

5.

DEeMEHTHl XUMHYECKOTO pcaKTopa n CIIOCOOBI MX U3TrOTOBJICHUS

OcHoBHbIe 37eMeHThl. OdopMiIeHHe MTOBEPXHOCTH
teriooomena.  [lepeMemmBarome  ycTpoiicTBa.
VYII0THEHUE BpaIlAIOLINXCs IeTalleH.
BcnomorarenbHoe 00opy10BaHUE.
BCIIOMOTaTEJIbHOTO 000pY1I0BaHMUSI.

Buaer

4

4

6.

OHTI/IMI/IBaHHH W aBTOMAaTHU3aluAa pa60TI>I XUMHNYCCKHX PCAKTO]

DOB

OnTtumuzanuss padOThl XUMHUYECKHX PEAKTOPOB.
Kpurepun ONTHUMU3ALUN. CocraBnenue
PErpeCCHOHHBIX YPABHEHUM U TOUCK SKCTPEMAIBHBIX
3HAYEHUM LEJIEBON PYyHKIUU.

ABTOMartu3anusi paboThl XUMUYECKUX PEAKTOPOB.

4

PacyeT XMMHUYECKOT0 peakTopa Ha pUMepe. ..

2

BCEI'O

34

34

o1

4.2. Conepxxanue NPaAKTHYECKUX (CEMUHAPCKMUX) 3aHATHI

/11

Haumenosaunue
paszena JUCIUILIMHBI

TemMa nmpakTHIECKOro
(CeMHUHApCKOTo0) 3aHATHS

K-Bo
4acoB

K-Bo
yacoB
CPC

.| Pacuer marepuanpHOro u

TEIUIOBOTO O0AJIaHCOB.

CocraBnenue MaTepUATbHBIX
OaJlaHCOB M pacyeT pPeaKUOHHOU
cMeECH

Pacuer marepumanbHOrOo u
TEIJIOBOTO 0aJaHCOB.

CocraBiieHHE TEIUIOBBIX 0aJIaHCOB

TexXHONMOTUYECKHU pacyeT
XUMHUYECKUX PEAKTOPOB

Pacuer peakTopoB NEpUOAHYECKOTO
Y HEMIPEPBIBHOTO JIEHCTBUS

TexHONMOTUYECKH pacyeT
XAMHWYECKUX PEAKTOPOB

I'mppaBnrueckui
XUMHUYECKUX PEAKTOPOB.

pacuer

TexXHOMOrMYeCcKu pacyeT
XAMHWYECKUX PEAKTOPOB

Pacuer TETI0BBIX u
MacCOOOMEHHBIX MPOLIECCOB

TeXHONOTUYECKHN pacyeT
XUMUUYECKUX PEAKTOPOB

Pacuer  peakTopoB  HIEaIBHOTO
CMEIIEHHSI U BBITECHCHUS

TexHONMOTUYECKHU pacyeT
XAMHUYECKUX PEAKTOPOB

Pacder paBHOBECHBIX MPOIECCOB B
pEaKTOpax HEMPEPHIBHOTO JECHCTBUS

KoHCTpyKIIMOHHBIE MaTe-
pHUabl XUMHYECKUX
pEaKkTOpOB

ITonGop KOHCTPYKITHOHHBIX
MaTepHalIOB

DJIEeMEHThl  XUMUYECKOTO
peakTopa W CHOCOOBI HX
W3TOTOBJICHUSI

Pacuer KOHCTPYKIIUOHHBIX
apaMeTpOB XUMHUYECKUX PEAKTOPOB

UTOI'O:

34

34




4.3 Coaepxanne JJaGOpPaTOPHBIX padoT

VY4eOHBIM IJIAHOM HE MPETYCMOTPEHBI.
4.4. Conep:xkaHue KypcoBOIro NpoeKkTa/padoThl

VY4eOHbIM MJIAHOM HE MPETYCMOTPEHBI.

4.5. IlepeyeHb NHAMBUAYAJIbHBIX TOMAITHUX 3aJAHUI,
pacueTHO-rpapuYeCcKMX 3aJaHUM

PacuetHo-rpaduueckoe 3amaHuie BBINOJHSIETCS Ha Temy «Pacuer XuMHUYecKOro
peakTopa» (HUCIOJIb3YeTCsl KOHKPETHBIM BHJI pEaKkTopa — PEaKTOp CMEIIEHHs, PEeaKkTop
BBITECHEHUS, KAaTAINTUYECKHE PEAKTOPhl C HENOJBWKHBIM W IOJBHXHBIM CJIOEM
KaTajan3aTopa, a TAKKE PeaKToOpbl Uil TOMOIEHHBIX U T€TEPOreHHbIX IpoleccoB). O0beM
PI'3 — 20-25 ctpanun. [TosicauTensHAs 3amCKa COACPKUT pa3zeiibl: BBEICHUE, KPATKOE
ONKMCAHKWE IPOU3BOAMMOIO IPOAYKTAa M PEAKLMH, NMPOTEKAIOIIMX B PEAKTOPE IPHU €ro
00pa30BaHMU; OINMCAaHUE KOHCTPYKUMHU pEaKTopa, BKIIOYAsh OCHOBHBIE 3JIEMEHThI U
MapaMeTpbl MPOLECCOB (TEMIIEPATYPHBIN U THAPABINYECKUN pEeXUM, paboyee TaBJICHUE);
TpeOyeMble pacdyeThl (KOHCTAHT CKOPOCTEH peakiii, KOHIIEHTPAl[M PEareHToB, BbIXO/1a
NPOJyKTa, 00bEMa PEKTOPa U OCHOBHBIX Pa3MEPOB €r0 KOHCTPYKLIMOHHBIX 3JIEMEHTOB).

KaxnoMy CTyZ€HTY BbLIAETCS MHAMBUIYAJIbHOE 3a/1aHUE JUIS BBIITOJHEHUS PACYETHO-
rpauuecKoro 3agaHusl.
IHpumep 3axanus

PaccuntaTe peakTop HENPEPHIBHOIO JEHUCTBUSA JUIA IPOBEIEHUS IpoLecca
aMyJIbCHOHHOW Tonmumepu3anun G, 1/cyT. Konmentpammst monomepa Cy, macc. %.
Crenens npespanienus X. HagansHas remneparypa To, Temnepartypa peakuuu T,

Oranbl paboThI:

1. Onucars mpouecc SMYJbCHOHHON MOJMMEPHU3AlMM W OINpPENEIUTh OCHOBHBIC
TpeOOBaHMSI JIsl €10 MPOBEACHUS.
[TpuBectn 000CHOBaHME BHIOOpA THIIA amlapaTta.
Omnpenenuts 001 pabounii 00bEM peakTopa.
OrnpenenuTs AMaMETp anmnapara 1 MEIIaJIKH.
OnpenennuTte 4acToTy BpalleHUsI MELIAJIKH.
OnpenennuTte KOJIMYECTBO TEIJIOTHI, BBIIEISIONIEECS ITPH MOJIMMEPHU3ALIHH.
Omnpenenuts 0011I€e KOJIMYECTBO TEIUIOTHI, OTBOANMOE U3 PEaKTOpa.
Onpenennuts pacxol OXJIAXKIAOIIEro areHTa.
OnpenenuTb TeOMETPUYECKUE XapAKTEPUCTUKU TEIIIOOOMEHHHUKA.

©CoNoORWD

Hexkoropbie TeMbl pacdyeTHO-TpaguUecKUX 3aJaHUM

1. PaccuurtaTh HENpepbhIBHOACHCTBYIOUINI PEAKTOP BBITECHEHUS Ui MPOBEACHUS
npouecca  NOJMMEpU3allMd B PacTBOpe MO CHEAYIOIIMM  JaHHBIM.
[TpousBoautensHOCTH 1O cyxoMmy BemiectBo G=864 «r/cyr. KonreHTpanus
MOHOMeEpa B ucxoaHoi cmecu Co=25 macc. %. CreneHb npeBpalleHns MOHOMEpa
Ha Bxoze Xo=0,1, Ha Bexome x=0,96. Temneparypa peakuun T,=308 K. Cmecp
IIOIAETCSA IIPU TEMIIEPATYPE PEAKLIUU.



2. Paccuntare TpyOwaThlii peakTOp CMEUIEHHS HENPEepPbIBHOTO JEHCTBUS JUIs
npoBeeHus npoiiecca nommmMepuszanuu stuneHa G. Konnenrpaims monomepa C,
macc. %. CteneHp npeBpameHus X.

3. PaccunTarh KaTaqMTHUYECKUN PEAKTOP HEMPEPHIBHOIO JICHCTBHS C HETOBUKHBIM
KaTajqu3aTopoM JJisi MPOM3BOJICTBA 3a/laHHOTO BellecTBa (cM. Tabmuiy 1) u3
cuHTe3-raza npousBogutenbHocThio G, CoortnHomenne CO/H,, crenenb
MIPEeBpaICHNS X MPUBEICHBI B Ta0mIE 1.

Tabmuma 1
G,
Bapuant Bemectso KI/CYT. CO/H, X
1. DTuiieH 400 0,4
2. MeTtaHoxn 500 1:2 0,8
3. OTaHOII 500 1:2 0,7
4, YKcycHast KUCJIOTa 300 1:1 0,9
5. DTUNEHTIINKOIIE 200 1:15 0,9
6. ITponan 800 1:2 0,6

4. PaccunTaTh KaTaJUTHYECKUH PEAKTOP HENPEPBHIBHOTO JEHCTBUSL C MOABHKHBIM
CJIOEM KaTaJu3aTopoM JUIs MPOU3BOJACTBA aMMMaKa Mpou3BoauTesbHOCThI0 100
t/cyT. CooTHomeHue Ny/H,.=1:3. Crenens npesparienus 0,14

5. OHEHOYHBIE MATEPUAJIBI JJISA TIPOBEJAEHUSA TEKYHIEI'O
KOHTPOJISA, TIPOMEKYTOUYHOM ATTECTAIINA
5.1. Peaau3anus KoMmneTeHIui
1 Kommnerennust OIIK-2 CiocoGeH BCcnoyib30BaTh COBPEMEHHOE TEXHOJIOTHUSCKOE
1 aHAJUTHYECKOoe 000pya0BaHUE, B MPOGHECCHOHAIIBHON U HAyYHO-UCCIEI0BATEILCKOM
NEATEIIBHOCTH.

HaumenoBanue nHaukaropa

Hcnonb3yemblie CpeacTBa OIIEHUBAHUS
JTOCTHKEHHUS KOMITETCHIINHI

Bnaneer ocHOBaMM TEXHOJIOTHYECKHUX Dk3aMeH, 3amuTta PI'3, BeImoHeHHE
MPOLIECCOB " OCBauBaeT c KOHTPOJILHOUM paOOThI, yCTHBIN OMPOC.
MpUMEHEHUEM 0a30BbIX  HAaBBIKOB
TEXHOJIOTHYECKOe 000pyI0BaHNe

Ocy1iecTBisieT KOHTPOJIb Dk3aMeH, 3amuTa PI'3, BblnojHeHUE

TEXHOJIOTHYECKOTO  Tpolecca B KOHTPOJILHOM PabOThI, YCTHBIM OIPOC.
COOTBETCTBHUM C pErIaMEHTOM W
WCIIOJB3YeT TEXHUYECKHUE CpelCTBa

ISt U3MEpCHUS OCHOBHBIX
nmapaMeTpoB TEXHOJIOTUYECKOTO
mpolecca

2 Kommerenmmsa [1K-3 CnocoOeH miaHupoBaTh M OCYILECTBISATH SKCIEPTHU3Y
CUCTEMBbI palallMOHHON 0€30MacHOCTH 00bEKTa SKOHOMUKH, OCYIIECTBIISATh KOHTPOJIb
MEPOIPUITHIA 10 €€ Pa3BUTHUIO U YIYUIICHHUIO.

HaunmeHnoBanue nnaukaropa

Hcnonb3yembie cpelicTBa OIICHUBAHUS
JIOCTUKEHUSI KOMIIETCHIINU




OO0ecneunBaet 0€30MacHyI0 Ok3ameH, 3amuTa PI'3, BeimoiHeHne
IKCIUTYaTaIHIo u KOHTPOJIb KOHTPOJIBLHOM pabOThI, YCTHBIN OIPOC.

O60py,IIOBaHI/IH B TCXHOJOI'MYCCKHUX
Imponeccax AACPHO-TOILIMBHOTI'O
MUKJIa aTOMHOM OHCPICTUKN

5.2. TunoBbIe KOHTPOJIbHBIC 3alaHUsA 1JIA HpOMe)I(yTO‘IHOﬁ arTrecranmmn

5.2.1. IlepeyeHb KOHTPOJbHBIX BONIPOCOB (THIOBBIX 3aIaHUI)
17151 k3amMeHa / nudgepeHIMPoOBAHHOIO 3a4yeTa / 3a4eTa

rjl\i HanmMeHnoBaHye KOHTPOJIBHBIX BOIPOCOB

1. Knaccuduxaims XuMU4ecKux peakTopoB

2. [Tytn uaTeHCHpUKAIMKU PaOOTHI PEaKTOPHBIX YCTPONCTB

3 PeakTopel HENPEPBIBHOTO U Iepuoandeckoro aercteus. [Ipeumyiecrsa u
HEJOCTATKHU.

4. [Tpon3BOIUTENBHOCTh U MHHTEHCUBHOCTh Pa0OTHI pEaKTOpa

S. CTpyKTYypHBIE 3JIEMEHTHI XUMHUYECKHX PEAKTOPOB

6. TpeOoBaHUs K XUMHUYECKUM pEeaKTopaM

7. [IpyHIIMIIBI MATEMATHYECKOTO MOJIETUPOBAHNSI XUMUYECKUX PEAKTOPOB

8. [Tp4rHBI OTKIOHEHHH OT UICAJIBHBIX PEXUMOB B XUMUYECKUX PEaKTOpax

9. JloCTOMHCTBA M HEAOCTATKHU a/1MadaTHYECKUX PEaKTOPOB

10. XapakTepucTuKa aanadaTH4ecKoro TEMIEPATYPHOTO pexnuMa

11. YpaBHeHUs TEIJIOBOTo OanaHca peakTopa UaeaabHOr0 CMEIICHUS B
Pa3IMYHBIX TEMIIEPATYPHBIX PEKUMAaX PaOOTHI

12. OnTuMalbHBIM TEMIIEPATYPHBIA PEKUM PEAKTOPA

13. BnusHue TemnepaTypbl Ha paBHOBECHBIN BbIXOJ MPOAYKTOB OOpPaTUMBIX
DHAOTEPMHUYECKON U DK30TEPMUYECKON pEaKIU

14, YpaBHeHus TerI0BOro 6ananca aanadaTuueckoro U MOJIUTEPMUYECKOTO
PEaKTOPOB MJICAJbHOTO BBITECHEHUS

15. [TonsiTHE YyCTOWYMBOCTH pabOTHI peaKkTopa

16. Crnioco0bl co3aaHMsI pa3BUTOM MOBEPXHOCTH KOHTAKTa MEXY (pazamu

17, ITokazarenu paboThl XUMUUYECKUX PEAKTOPOB

18. @dakTopbl BAUSIONIME HA Pa0OTY PEAKTOPHBIX YCTPOMCTB

19. TunoBbie KOHCTPYKLIUU PEAKTOPOB ISl TA305KUIKOCTHBIX F€TEPOreHHBIX
IIPOLIECCOB

20. YCTPOMCTBO Y MPHUHLMII JEHCTBHSI PEAKTOPA C IICEBA00KKEHHBIM U
IUIOTHO JABMXKYIIMMCS ClIoeM Katanu3aropa. OnuiuTe paboTy peakropa
KATAIMTUYECKOTO KPEKMHIA CO B3BEIICHHBIM CJIOE€M KaTaJIu3aTopa

21. Mopens PUC-H, ee xapakTepucTuueckoe ypaBHEHUE JJIs1 PEaKInil
Pa3IMYHOrO MOPSIKA.

22. VY cTpoiicTBO peakToOpoB sl IPOBEICHNS TOMOTEHHBIX MPOLIECCOB

23. CkopocTh rereporeHHoro mpoiecca. [lyTu yBeandeHus CKopocTu
rereporeHHoro XTII.

24, VY eTpoicTBO PEaKkTOPOB 1Sl IPOBEAEHUS FETEPOr€HHBIX HEKATATUTUIECKUX




IMpoIeCCOB.

25. CpaBHEHHE PEaKTOPOB PA3IMYHBIX MOJIENIEH IO MHTEHCUBHOCTH U
CEJICKTUBHOCTH.

206. [TonsiTue o TeMmepaTypHOM pexkuMe peaktopa. Kimaccudukamnms peaktopoB
110 TEIUIOBOMY PEXHUMY.

217, OTKJIOHEHUE PeaTbHBIX MOAEIIEH XUMUYECKUX PEAKTOPOB OT UICATIbHBIX.

28. Mopenb Kackaja peakTopoB UACAIBHOIO CMEIIEHHUs, pacyeT Yuciia
CTYIIEHeH Kackaja /Ui TOCTHXKCHHS ONPEACIICHHON CTENEHU MTPEeBPalllCHHMS.

29. XUMHUYECKHE PeaKTOPhl. Y paBHEHKE TEIJIOBOro 0anaHca XUMHUYECKOTO
peakrtopa.

30. CMerieHre paBHOBECHSI XUMUYECKOW PEAKIUH MOJ] BIUSHAEM
KOHLEHTPAIMU PEarupyrolnuX BEIECTB.

31. [ToHsiTHE O XUMHUYECKOM paBHOBECUU. TepMOauHAMUYECKAsI BEPOSATHOCTh
XUMHAYECKOMN peakuny. KoHCTaHTa paBHOBECUS XUMHUYECKON PEAKIIHH.

32, XapakTepucTuKa H30TEPMHUYECKOrO PeXUMa I pa3IudHbIX TUIIOB
PEaKTOPOB.

33. BiusiHMe TemIiepaTypbl Ha CKOPOCTh XMMUYECKOW PEaKIIUH.

34. Knaccudukanys XuMHYECKUX PEaKTOPOB U PEKUMOB UX PaOOTHI.

35. Kunernueckas u nuddy3nonHas 006J1acTu IPOTEKaHHS T€TePOTreHHOTO
XMUMHKO-TEXHOJIOTHUecKoro npouecca. CrnocoObl onpeieneHus 00JacTu
IIPOTEKaHUs PEAKIUY.

36. Knaccudukanus XuMu4ecKkux peakuu, jiexanmx B ocHoBe XTI

37. Co3ztaHre ONTUMAIBHOTO TEMIIEPATYPHOIO PEXXUM B PEAKTOpaxX MpHU
IIPOBEICHUH dHJI0- U SK30TEPMHUYECKHX ITPOLIECCOB.

38. BnusHue TeMriepaTypbl Ha CTENIEHb MPEBPALEHUS] TPOCTON HEOOpaTUMOM
pPEeaKLMK C Pa3IMYHbIM TEIJIOBBIM 3(PPeKkToM. Y ClI0BUS, OTPAaHUYMBAIOILINE
IPUMEHEHUE BBICOKUX TEMIIEPATyp MPHU NPOBEJICHUN XUMUYECKUX PEAKIUH.

39. BnusHMe KOHLIEHTpalUK Ha CKOPOCTh XUMUYECKON PEaKIUu.

40. [Tonsarue o katamutudecknx XTII, 0coOEHHOCTH reTepOreHHOr0 KaTajin3a.

41. Cxopoctb romoreHHoro u rereporennoro XTII. ITytu onpenenenns
00J1aCTH peaKIuu.

42. [Tpunuun Jle-IllaTtense. CIBUT XUMHUYECKOTO PABHOBECHS MO BIUSHUEM
TEMIIEpaTyphl.

43. XapakTepucTuka aanadaTuyeckoro pexkuma i pa3inyHbIX THIIOB
pPEaKTOPOB.

44, Mogens PUC-II, ee XxapakTepuCTUUECKOE YPABHEHUE JIJIS1 PEAKLINI
Pa3IMYHOrO MOPSIKA.

45. CpaBHEHHE PEaKTOPOB C PA3IMYHBIM TEIJIOBBIM PEXUMOM MPU MIPOBEACHUU
HK30TEPMUYECKOTO Mpoliecca.

46. YpaBHeHHe MaTepuabHOTO 0ajaHca XMMHYECKOr0 peakTopa.




5.3. TunoBble KOHTPOJIbHBIE 3aJaHUs (MATEPHAJIbI) 1JIs1 TEKYILIEro
KOHTPOJISl B ceMecTpe

OneHOYHBIMU ~ CpEIICTBAMHM  JUJISi  TEKYIIEro  KOHTPOJISI  YCIEBAEMOCTH,
IPOMEKYTOYHOM aTTeCTALMU SIBISIFOTCS KOHTPOJIbHBIE pa0OTHI.

KoutponbHas pabora BrimouaeT 3 3amaun. K 3amaye mpuiaraercst Tabiudia
UCXOJHBIX AaHHBIX. HoMep BapuaHTa, KOTOPBI HEOOXOAMMO BBITIOJIHUTH, BHIOUPAETCS
B COOTBETCTBHUHU C MpeAnocienseil uudpoit mumdpa cryneHra.

3ajauyn OTHOCATCS K pacyeTy KOHCTAHT PaBHOBECHUS XUMUYECKHX PEaKLHU U
PaBHOBECHBIX COCTaBOB PEAKIIMOHHBIX CMeECEi, K pacueTy OObEMOB pPEaKTOPOB
UJCANBHOTO CMEUIEHUS] W HJICaJbHOTO BBITECHEHUS M K TEXHOJIOTMYECKUM pacyeTam
TUTIOBBIX PEAKTOPOB, TPUMEHSIEMBIX B PA3IMUYHBIX OTPACIISIX XUMUUECKON TEXHOJIOTHH.

IlepedeHb 3a/1a4 K KOHTPOJILHBIM PadoTam

3amaua 1. OOpatumas xumuueckass peakiusi A + B < 2R mnpotekaer npu
temriepatype T. TeruioBoi sddext peakuuu npu temreparype T cocrasmser AHT),
m3meHenne suTponuu AST,. HauansHble KOHUIEHTpauuu peareHToB paBHbl CAy u CBy.
OnpenenuTh COCTaB PEAKIMOHHON CMECH B MOMEHT paBHOBecHs. MICXOJHbBIE aHHbBIC
MpUBEICHBI B Ta0I. 1.

Tabmmma 1
[TapameTpsl BapuaHTs!
0] 112345617 ]8]9
T.K 573 | 298 | 473 | 323 | 373 | 423 | 323 | 523 | 298 | 423

-AHT,, M]Ix/kmons | 55,8 | 26,6 | 38,2 | 31,7 | 41,5 | 46,4 | 37,1 | 54,5 | 26,0 | 41,5
-ASTo, xJIx/kmons-K | 80 | 70 | 60 | 75 | 85 | 80 | 90 | 85 | 70 | 75

CAy , KMOIB/M® 10/05][20|05[10(05]10]20]05] 1,0
CBo , KMONB/M® 20110201020 05]10]|30] 101 20

3agaua 2. Peakuus 2A < R + S nporekaeT HENpEephIBHO B KACKaJe PEAKTOPOB C
nepememBanueM. OO0beMHBIN pacxon peareHToB Vo . KoHUEHTpamusi MCXOIHOTO
BemectBa A paBHa CA, (ronnentpammu CRy u CSy pasusl 0). Koncranta ckopoctu
npsaMoil  peakuuu coctaBisger kj;. Koncranta paBHoBecusi paBHa Kc. Cremnenb
IIPEBpAIIEHHUs] COCTaBIIIET 0L OT PaBHOBECHOM, T.e. XA = o xA*. OOBEMBI CTYIICHEH
KackaJla paBHbI, 1 00beM KaXJIOM cTymeHu coctaBisgeT 1/10 or oObemMa €IUHUYHOTO
peaktopa cmemieHus. Onpenenutb 00beM Kackala peakTopoB. McxolHble HaHHbBIE
npecTaBieHbl B Ta0m. 2.

Ta0mura 2
BapuaHTsl
HMapavetpel 5T 5> T3 7 4 | 5 | 6 | 7 | 8 | 9
Vo, M°/a 2512830128125 (27523 28| 30275

CAo, kvoms/M® | 10 | 15 | 25 | 20 | 18 | 25 | 16 | 21 | 14 | 18
Ky, M¥ kmons-4 | 0,75 | 0,80 | 0,65 | 0,50 | 0,70 [ 0,60 | 0,80 | 0,65 | 0,85 | 0,70

Kc 25 | 36 | 16 9 36 | 25 | 49 | 16 | 25 | 36
o 08 0,75/ 090807 ,08]09]075]|08]09

3amaua 3. Paccumtarh HEOOXOAMMOE YHMCIO TPYO B peaKkToOpe IS MOTY4YEHUS
n3o0yTaHa ¢ pacxojgoM G u3 H-OyTaHa B pe3yibTare ero napodasHoil n3oMepuszaluuHa
xnopunae amomunud. [Iporecc mpoTekaeT nmpu Temnepatype t u naBnenuu P. CtemneHp



KOHBEpPCUHU H-OyTaHa COCTABIISICT O IPU BPEMEHU peakiuu T. PeakTop coOpaH u3 Tpyo
nuametrpoM d u ayuHoM 1. UcxoaHble 1aHHBbIE MpeacTaBIeHbI B Ta0I. 3.

Taomuma 3

TapameTpsi BapuanTsl

0 1 2 3 4 5 6 7 8 9
G, 1/4 3,5 4,0 4,5 3,0 2,5 3,2 2,8 2,0 3,4 2,9
t, °C 120 110 100 90 115 110 95 100 110 100
P, MIla 15 2,0 1,8 1,6 1,9 1,7 1,5 2,0 1,8 1,4
a, % 40 50 42 55 45 50 43 52 48 54
T, MHH. 12 14 16 11 15 12 14 17 11 19
d, mm 120 140 160 100 80 100 120 80 100 120
I, m 5 7 9 6 5 8 7 5 8 6

3anaua 4. CpaBHUTH 00bEMBI HEMTPEPHIBHO JACHCTBYIONINX PEAKTOPOB UACAIBHOTO
CMEIICHUS! M WJICaJbHOTO BBITECHEHMS [IJIi TPOBENCHUS MPOCTOM HeoOpaTUMOM
peakiuu A + B — R + S. O0bemubIi pacxoy peakioHHol cMmecu V. KoHneHTpanuu
ucxonubix BemectB A u B paBubl CAg u CBy coorBercTBeHHO (KoHIEeHTparuun CRO u
CSy paubl 0). Koncranta ckopoctu peakuum paBHa k. CreneHp mpeBpalieHUs
coctaBisieT XA. MicxoiHbIe TaHHbIE IPE/ICTABIIECHBI B Ta0J.4.

Tabnuua 4
[TapameTpsl Bapuanter
0 1 2 3 4 5 6 7 8 9

Vo, M4 025|032 020 |[040| 035 | 0,27 048] 060 030 | 0,20
CAo, KMOJIB/M® 1,0 | 15 25 2,0 1,0 15 | 20| 1,0 1,5 2,0
CBy, KMOIB/M® 20 | 30 25 4,0 1,0 25 [30] 20| 30 2,0
K,M>/KMOITB U 025|036 | 016 | 029 | 0,32 | 0,25 (049|026 | 020 | 0,38
XA 08 [075] 09 |085]| 0,7 08 |09075] 0,8 0,9

3agaya 5. Omnpenenuth 00bEM peakTOpa WJCATBHOTO BBITECHEHUS IS
MPOBEJICHUsI TMpOCTOi HeoOpatumon peakiuun 2A — 3R + S | omnuceiBaemoit
KMHETUYECKUM YypaBHEHHEM NepBOro mnopsaka. MomsipHbelii pacxon peareHta BAg.
IIpouecc mporekaet npu temrmeparype t u nasinennu P. KoncranTta ckopoctu peakuuu

paBHa k. Crenenn npeBpalieHust cocTaBisieT XA. McxoaHble JaHHBIC TTPEACTABICHBI B
Tab. 5.

Tabania 5
ITapameTpsl BapuanTer
0 1 2 3 4 5 6 7 8 9
BAy, kmouib/c 0,25 10,32 | 020 | 0,40 0,35 0,27 | 0,48 | 0,60 | 0,30 | 0,20
t, °C 160 200 | 180 220 170 250 200 | 160 | 240 | 190
P, klla 2,0 30 | 25 4,0 1,0 2,5 30 | 20 | 30 | 20
k -103, ¢ 1,25 | 236 | 3,12 | 1,29 3,24 2,56 | 1,49 | 226 | 1,20 | 1,68
xA 0,8 0,75 | 0,9 0,85 0,7 0,8 09 [ 0,75 ] 0,8 0,9

3agaua 6. OnpenenuTh BHYTPEHHUM IHAMETP peakTopa sl MOJy4YeHUs STHII-
OeH30J1a TyTeM aJKWJIMPOBaHUSI OCH30J1a ATHIICHOM. MaccoBbIi pacxoa OEH30J1a paBeH
G. MonsipHO€ COOTHOIIEHNE OEH30J: ITHICH = N:1, KOHBEpCHsI ITUJIIEHA COCTABIISAET (.
[Tpou3BOANTENBHOCTh PEAKIIMOHHOTO O0BeMa 1o ATuiben3ony paHa . [lrymep mms
CJIMBA QJIKUJIaTa PacIoiokeH Ha BeicOTe h. MicxomHbIe aHHbIE TTPEICTaBICHBI B TA0J.6.



TaOmura 6

[TapameTpsl BapuanTsl

0 1 2 3 4 S) 6 7 8 9
G, /4 9,5 12,0 10,5 9,0 12,5 13,2 11,8 12,0 10,4 11,6
n 2,5 3,0 4,0 3,5 2,0 3,0 2,5 4,0 3,5 3,0
I, Kr/M° -9 170 200 180 160 190 170 150 220 180 240
a, % 93 89 92 90 88 85 93 90 86 91
h, m 5) 7 9 6 S) 8 7 3) 8 6

3agaua 7. OnpeaenuTh COCTaB PEAKIMOHHOW CMECH Ha BBIXOJIE U3 HEMPEPHIBHO
JEUCTBYIOIIETO peakTopa UaeanbHOro cMemnieHus: oobemMoMm VP | eciiu B HEM MpoTeKaeT
peakuust A + 2B — 3R . KoncranTa ckopoctu peakiuu paBHa k. OObeMHBINH pacxo]y
peakunoHHo# cmecH V. Konnentpannu ucxoausix BeniectB A u B paBusl CAp u CBy
COOTBETCTBEHHO. ICXO/IHbIE JaHHBIE TPEICTABIICHBI B TA0JI. /.

Tabauna 7

Bapuantsl |

Hapamerper 0 1 2 3 4 5 6 7 8 9
VPAL 25 | 30 | 20 | 15 | 25 | 30 | 40 | 35 | 20 | 50

CAg, KMOJIB/M® 1,0 1,5 2,5 2,0 1,0 1,5 2,0 1,0 1,5 2,0
CBo, KMOJIB/M® 2,0 3,0 5,0 4,0 2,0 30 | 4,0 2,0 3,0 4,0
Vo, M°/a 2,5 1,5 1,0 15 | 1,25 | 3,0 20 | 1,75 | 20 2,5
k, M¥/kmonp? -1 092 | 0,75 | 0,87 | 0,81 | 0,72 | 0,88 | 0,96 | 0,72 | 0,84 | 0,91

3amaua 8. Mcxonsele peareHTbl A u B moparoTcs B peakTop OTACIbHBIMU
IIOTOKaMH ¥ CMELIMBAIOTCS B OIPEIEIEHHOM COOTHOIICHHUH IIEPE]] BXOIOM B PEAKTOD, B
KOTOpPOM TpOTEKaeT mpoctas HeoOpatuMmas peakius A + B — R + S. O0bemHbIi
pacxon pearupyromet cmecun Vo. KoHuenTpauum HCXOIHbIX BemectB A u B B
oTaenbHbIX TOTOKax paBHel CA m CB coorBercTBeHHO. COOTHOILIEHHE MEXKIY
00BEMHBIMU pacxojiaMu peareHToB coctaBiisieT VA : VB =1 : n. Koncranrta ckopoctu
peakiuu paBHa k. Crenenb mnpeBpamieHusi coctaBiasieT xXxA. OObeM €IUHUYHOTO
peakTopa B Kackaje paBeH V,, m°. CpaBHHTH 00BEMBI PEAKTOPa HACATBHOTO CMELICHHS
MIEPUOANYECKOTO JEUCTBUS W HENPEPBIBHO JECHCTBYIOIIUX PEAKTOPOB HIAECAIBHOIO
CMEILIEHHUS U UIeaJIbHOTO BhITeCHEHUS. VICXOHbIE TaHHbIe NPEeACTaBIEHbI B Ta0J.8.

Tabmauia 8
ITapameTpsl BapuanTer

0 1 2 3 4 3) 6 / 8 9
Vo, M/a 9 24 13,5 30 18 27 12 24 18 21
CA, kMOJIB/M 2,0 1,8 2,5 1,5 2,0 1,4 2,0 1,2 1,6 1,0
CB, kmonbp/M 3,0 3,6 2,5 3,0 2,0 2,8 3,0 1,8 2,4 2,0
k, 1/Monb-MUH 052 | 046 | 058 | 049 | 0,52 | 0,42 | 055 | 0,47 | 051 | 0,48
XA 0,8 0,75 0,9 0,85 0,7 0,8 0,9 0,75 0,8 0,9
n 3 2 4 1,5 3 2,5 4 2 3 1,5
Vo, M 0,1 0,2 0,15 | 0,25 0,2 0,3 0,1 0,25 | 0,15 0,2

3amaga 9. OmpenenuTh BHYTPEHHUH AMAaMETp peakTopa MPSAMON THApaTaluu
sTHiieHa. B peakTtop mocTymaeT maporazoBas cMmech C pacxogoM G. HcxonHbie
peareHThl TMOJAI0T C MAacCOBBIM COOTHOIIEHHWEM OSTHJICH : BOASHOW map = N : 1.
O0bemHasi cKOpocTh Mojauu ra3oBod cMmecu V. CTeneHb KOHBEPCHUU JTUIICHA
cocraBiusier  o.  CenektuBHOocTh  mpouecca . Paccuurtare  yJenbHYIO



IPOU3BOIUTEILHOCTh KaTajllu3aTopa, €CJIM BBICOTA €ro CJIOS B peakTope cocTaBiseT h.
Ncxoanbie nanHbIe NpeicTaBiIeHbI B Ta0J1.9.

Taomura 9
[TapameTpsi Bapuan!

0 1 2 3 4 5 6 7 8 9
G, /4 50 60 70 55 60 45 70 30 55 50
V107, gt 1,8 2,1 1,6 1,5 1,9 1,6 2,4 1,2 1,4 1,9
n 1,5 2,0 25 | 1,75 | 30 | 1,25 | 25 20 | 1,75 | 15
a, % 35 4,0 45 3,0 2,5 3,2 2,8 3,0 34 2,9
B, % 90 88 85 93 89 86 91 87 90 94
h, M 5 7 9 6 5 8 7 5 8 6

5.4. Onucanne KpUTEpHEeB OLCHNBAHUS KOMIIETEHIMI U IIKAJIbI OeHUBAHUS
Kpurepusimu onieHrBaHus JOCTUKEHNN ITOKA3aTEIIEH SBISIOTCS:

HanmenoBanue
IoKa3aTeis
OlICHUBAaHUA

pe3yabTaTa 00ydeHus
1O JMCITUTIITHE

Kpurepuii onieHuBanus

3Hauusd

3HaTh:

TEOPETHYCCKHUE OCHOBBI U TIPUHIIUITBI XUMUYECKUX M (PH3UKO-XUMHYCSCKHX
METOJIOB aHAJIH3a,

METO/IbI 00PaOOTKH PE3YJIBTATOB aHATN3A,;

BUJIBI COBPEMEHHOTO TEXHOJIOTMUECKOTO M AHAIUTUYECKOTO 000pyHI0Ba-
HUA, TPUMCHACMOI'0 B XUMWYCCKOM ITPOU3BOACTBC.

YMmenusa

YwMmerTs.
[ ]

o0V PATh HEOOXOIUMOE TEXHOJIOTUIECKOE 000PYI0BAHKE,
BBIOMPATh METO]T aHATIM3a PE3YJIbTATOB HAYYHBIX HCCIIEIOBAHHH.

Hasrixkn

Bnaners:

MeTofaMu  aHamm3a A((EKTHBHOCTH PAOOThI TEXHOJOTMYECKOTO U
AQHATUTUIECKOTO 000PY/IOBaHHS;

® METOJaMU  TEOPETUYECKOr0 W OMIMPHYECKOTO  UCCIIEIOBAHUS
TEXHOJIOTHYECKHX MPOIIECCOB.
Ornenka c(hOpMUPOBAHHOCTH KOMITETCHIIUH IO MOKa3aTeNI0 3HAHUS
Kpurepuii YpoBeHb OCBOCHHS U OLIEHKA
2 3 4 5
3HaHue He 3Haer YacTtuyHO 3HaeT 3Haer 3HaeT B TOJIHOM
TEOPETUICCKHIX TEOPETUICCKHE TEOPETUICCKHE TEOPETUICCKHE o0beme
OCHOB U OCHOBBI U OCHOBBI U OCHOBBI 1 TEOPETUIECKHE
TPUHIAIIOBR TPHHITATIBI TPUHITATIBI TPHHIATIBI OCHOBBI u
XUMHYECKHX U XUMHYECKUX XUMHYECKHX U XUMHYECKHX U TIPUHITHATIBI
¢busHKo- busuKo- ¢busuKo- ¢busHKo- XUMHAYECKUX u
XUMHYIECKHX XUMHYECKHX XUMHYECKHX XUMHYECKUX bm3uKo-
METOJIOB METOJIOB aHaJIH3a METOJIOB aHAJTH3a METOJIOB aHAJIM3a | XHUMHYECKUX
aHaJTH3a METOJIOB aHAJIM3a
3Hanue He 3naeT MeToanl YacTH4yHO 3HAET 3HaeT METOIbI 3Haer TIOJTHOM
METOJIOB 00paboTKH METO/IbI 00PadOTKU 00paboTKH o0beme METO/IBI
00pabOTKI pE3yIIbTaToOB pe3yIIbTaToOB pe3yIIbTaToOB 00paboOTKHN
pEe3yIbTaTOB aHaIM3a. aHaIN3a. aHaIM3a. pe3yIbTaTOB
aHaITH3a aHaITH3A.




3HaHue BUIOB
COBPEMEHHOTO
TEXHOJIOTH-
YECKOro U
AHAINTHYECKOT
0 00opyIoBa-
HUS,
MIPUMEHSIEMOTO
B XMMHYECKOM
MIPOU3BOICTBE

He 3naer
COBPEMEHHOE
TEXHOJIOTUYECKOE U
AHAIINTUYIECKOE
00opyoBaHue,
MPUMEHSIEMOC B
XHMHYECKOM
TIPOU3BOJICTBE
MaTepHua’ioB,
BIIMAIONINAX HA
paJMalluOHHYIO U
ANEKTPOMATrHUTHY
10 0€30IaCHOCTb.

YacTraHOo 3HAET
COBPEMEHHOE
TEXHOJIOTMYECKOE U
AHAIINTHYIECKOE
00opyoBaHHME,
MPUMEHSIEMOC B
XHMHYECKOM
TIPOU3BOJICTBE
MaTepuaJioB,
BJIMAIOIINAX Ha
paJMalMOHHYIO U
ANEKTPOMArHUTHY
10 0€30IaCHOCTb.

3HaeT BUIBI
COBPEMEHHOTO
TEXHOJIOTHYECKOTO
1 aHAJIMTUYECKOTO
000py/I0BaHMS,
MPUMEHSIEMOTO B
XUMHUYECKOM
TIPOU3BOJICTBE
MaTepUaioB,
BIIMSIIOIIMX HA
paguaIuoOHHYIO U
ANEKTPOMArHUTHY
10 0€30I1aCHOCTb.

3Haer
o0Beme
COBPEMEHHOTO
TEXHOJIOTMYECKOTO
U aHAJIMTHYECKOIO
000pyI0BaHMS,
NPUMEHSIEMOTO B
XUMHUUYCCKOM
HPOU3BOICTBE
MaTepUasoB,
BIIASIFOIIIAX Ha
palHaLMOHHYI0 U
3IEKTPOMAarHuTHY
10 0€3011aCHOCTb.

MOJIHOM
BUJBI

OHGHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHVI 10 TTOKa3aTer0 Y MCHHUS

Kpurepuii YpoBeHb OCBOCHHMS M OLIEHKA
2 3 4 3)
YMmeHue He ymeer Jonyckaer Hetou- | Ymeer nonoupars | B momHoMm oObeme
noI0MpaTh noaduparb HOCTH IIPH MOA- TEXHOJIOTHYECKOE | YMEET TonOuparhb
HeoOxomumoe TEXHOJIOTNYECKOE 00pe TEXHOOT Y- 000pyI0BaHUE ISl | TEXHOJIOTHUECKOE
TEXHOJIOTUYECKO | 00OpYIOBaHUE IS YeCKOro o0opy- MIPOM3BOICTBA obopymoBaHue ISt
€ 00opya0BaHue MIPOU3BOCTBA JIOBaHMS 17151 IPOU3- MaTepUaoB, MIPOM3BOCTBA
MarepuasoB, BOJICTBA MaTepua- BJIMSIOLINX Ha MaTepuasos,
BJIMAIOIINX Ha JIOB, BIIUAIONIMX HA | PaJWallMOHHYIO U | BIHSIOLIUX Ha
paiMallMOHHYIO U | DPAJUALMOHHYIO M | BJIEKTPOMAarHUTHY | paJUallMOHHYIO U
AJIEKTPOMArHUTHY | JJIEKTPOMArHUTHY | [0 O€30MaCHOCTh. | 3JIEKTPOMArHUTHY
10 6€3011aCHOCTb. 10 0€30MaCHOCTb. 10 6€30MaCHOCTb.
Ymenune He ymeer Homyckaer VYmeer BoiOupats | B momHoM o0beme
BBIOMpATh METOJ | BBIOMPATH METOJ] HETOYHOCTH IIPU METO/1 aHAIN3a yMeeT  BbIOMparTh
aHanm3a aHamM3a BBIOOpE MeTO1a pE3yabTaToB METOJ aHanm3a
pe3yabTaToB Pe3yJIbTaTOB aHanm3a Hay4HBIX pE3yabTaToOB
Hay4HBIX HAY4HBIX pE3yNbTaToB UCCIIE0BAHUM Hay4HBIX
WCCIICZIOBAHUIA. WCCIICIOBAaHUI HAy4YHBIX WCCIIEOBAHUI
HCCIICIOBAHUI
Onenka chopMHUPOBAHHOCTH KOMITETCHITUH 10 TToKazaTeato HaBbiku
Kpurepnii YPOBEHb OCBOEHUS U OLIEHKA
2 3 4 S)
Bmanenue He Baageer OO6yyaromumiics HNwmeer YBEPEHHO U YETKO
METOJIaMU aHaJIN3a | METOJaMH aHaIn3a UMeeT JIOCTaTOYHBIE BJIQJIEET METOJaMHu
sdpdexTuBHOCTH spdexTuBHOCTH MUHHUMAQJIbHbIE | HAaBBIKM BJIAJICHUS | aHAIN3a
paboThI paboThI HaBbIKU BJaJIEHUs | METOJIaMU aHaln3a | 3PEeKTUBHOCTH
TEXHOJIOTMYECKOTO | TEXHOJIOTMUECKOTO | METo/laMH aHamu3a | 3((EeKTUBHOCTH | pabOThI
Y QHATUTHYECKOTO | M aHAJMTUYECKOro | 3((EeKTUBHOCTH paboTsl TEXHOJIOTUYECKOTO 1
000py10BaHUs 000py/I0BaHusI. paboThI TEXHOJIOTMYECKOI0 | aHAIUTUYECKOTO
TEXHOJIOTHYECKOTO | U aHAIMTHYECKOTO | 000pyI0BaHUSI.
Y QHATUTUYECKOTO |  00OpYAOBaHMUS.
000pYIOBaHMUSI.
Bnanenune He Baageer OO6yyarommiics HNwmeer YBEPEHHO U YETKO
METOJaMU METOJaMU UMeeT JIOCTaTOYHBIE BJIaJIEET METOJaMHu
TEOPETUYECKOTO M | TEOPETUUECKOTO U MUHUMAaJIbHBIE | HABBIKM BJIQJCHUS | TEOPETUYECKOTO U
SMIIUPUYECKOTO SMIIUPUYECKOTO | HABBIKU BIAJCHUS METOAAMH SMIIUPUYECKOTO




HCCIENOBAHNS
TEXHOJIOTHYECKHAX
TIPOLIECCOB.

HCCIEN0BAHNS
TEXHOJIOTMYECKHAX
TIPOLIECCOB.

METOIaMU
TEOPETUYECKOTO U
SMITHPUIECKOTO
UCCIICIOBAHUS
TEXHOJIOTHYECKHX
TPOLIECCOB.

TEOPETUYECKOTO U
AMITUPUYECKOTO
HCCIIETOBAHMS
TEXHOJIOTHYECCKUX
TMIPOIIECCOB.

HACCIIENOBAHNS
TEXHOJIOTHYECKHAX
TIPOIIECCOB.




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJANYECKOE OBECIIEYEHUE
6.1. MaTepuajbHO-TeXHHYECKOEe o0ecredeHune

Ne HauMenoBanue crienuaibHBIX TOMEIIEHNN OCHAIIIEHHOCTE CIIEAAILHEBIX ITOMEIEHNN U
Y IIOMELICHUH I CAaMOCTOSITEIIbHON MIOMEIICHUH JIJIsl CAMOCTOATEIBHOM paboThI
paboThI
1. VYyebnas madoparopust Ne 302 VHTEPAKTUBHAS JIOCKa, IIPOEKTOP,
KOMIIBIOTEDP

6.2. JIneH3M0HHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe odeceyeHmne

Ne [TepeueHsb JIMIIEH3MOHHOTO ITPOTPAMMHOTO PexBU3HUTHI MOATBEPKIAFOUIETO TOKYMEHTA

o0ecrieyeHus.

1 Microsoft Windows 10 Koprioparusuast | Cormamenne — aeficteurensio ¢ 02.10.2017  mo
(Cornarmrenue Microsoft Open Value | 31.10.2020). Horosop MIOCTaBKH 1o
Subscription\VV6328633 0326100004117000038-0003147-01 ot 06.10.2017.

2 Microsoft  Office Professional Plus 2016 | Cormamenune neiicrBurenbHo ¢ 02.10.2017 1no
(Cornmamenue Microsoft Open Value Subscription | 31.10.2020). Jorosop ITOCTABKH 110
V6328633 0326100004117000038-0003147-01 ot 06.10.2017.

3 Kaspersky Endpoint Security «CrangaprasiiiRussian | Cyoaunensuonusiit qorosop Ne 102 ot 24.05.2018.
Editiony.

4 Google Chrome. Crobouo pacmpoctpansemoe [10 coracHo ycioBusam

JIMTIEH3MOHHOTO COTJIAIICHHUSL.
5 Mozilla Firefox CBoboano pacrpocrpansiemoe [1O cormnacHo ycnoBusm

JIMOCH3UOHHOI'O COrJIallICHUA

6.3. Ilepeyenn yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

6.3.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPHI

Kocunnes B.M. u ap. OCHOBbI MPOEKTUPOBAHMS XUMHUUYECKUX IPOU3BOJICTB:
VYuebnuk gpns ByzoB / Ilog pen. AWM. Muxahnmuenko. — M.: HKI

«Axagemkuuray, 2008.— 332 c.

6.3.2. [lepeyeHb 10MOTHUTEILHOM JUTEPATYPHI

KyrenoB A.M. Obmmas xumMuueckast TexHosiorusi: yue6. ais By3os/ Kyrenos A.M.,
bounapesa T.U., bepenrapren. — 3 uza., nepepad. — M:MIKY Akanemkuura, 2003
CoxkonoB P.C. Xumuueckast TexHonorus: Yue6. mocodue. 1. 1. —M: ['ymanur. usn.
nenTp Bnanoc, 2000.

CoxkouoB P.C. Xumuueckas TexHosorus: Yue0. nmocooue. T. 2. —M: ['yMaHuT. u3.
nentp Bnanoc, 2000.

CmupuoB H.H. Xumuueckue peaktopsl B mpumepax u 3aaadax/ Cmupros H.H. —
JI: Xumwms, 1986

beckos C.JI. Xumnueckue pacuetsl/ beckos C.J[. — M.: Beicias mkomna. — 1986




6. MyxnenoB H.II. OOmas xumuyeckas TeXHOJOTUS: yded. A BY30B. U.
1/Myxnenos H.I1.— M. Bricmias mkona, 1984
7. MyxnenoB H.II. OOmass xumuueckas TEXHOJOrWs: ydeO. JUIsi BY30B. U.

2/MyxnenoB H.I1.— M. Briciiast mikomna, 1984

6.4. IlepeyeHb HHTEPHET pecypcoB, NpodeccHOHAIBHBIX 023 TaHHBIX,
nH(GOPMAIMOHHO-CIIPABOYHBIX CHCTEM

http://elibrary.ru
http://e.lanbook.com
http://www.consultant.ru
http://normacs.ru/
https://elib.bstu.ru/ Reader/Book

o & w DN oE



7. YTBEPXKJIEHUE PABOYEN ITPOT'PAMMBbI

PaGouass mnporpamma yTBepxkaeHa Ha 20 /20 y4eOHBIM TOJ
0e3 U3MEHEHHI / ¢ U3BMEHEHUSIMU, TOTIOTHEHHSIMH

[TpoTokon Ne 3acenanus kadeapol OT « » 20 T.

3aBenyrommii kadeapoin

noamics, DO

JlupekTop nHCTUTYTA

noamucs, DO



