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Hepeueub Komnemeuuuﬁ u undukamopoe 00CMUIICCHUA Komnemeuum? C yKasanuem smanoe c])opmupoeanuﬂ 6 npouecce 0C60eHun

OUCUUNIUHDL

Kommereninm:

[1K-4 CriocoOeH K onepaTuBHOMY YIPABIECHUIO XUMHKO-TEXHOJIOTHYECKUM OOBEKTOM IO MPOU3BOJICTBY OPraHMYECKUX BEIICCTB

I1K-4.1 3HaeT XUMHIO U TEXHOJIOTHIO OPTaHUYECKUX BEIECTB, OCHOBBI SKOHOMHUKH MTPOM3BOJICTBA; HOPMATHBBI PacXojia ChIpbs, MaTepHajoB, TOILJINBA,
pEarcHTOB,

[1K-4.2 YmeeT uuTaTh MPOEKTHYIO JTOKYMEHTAIUIO; pa3pabaTbiBaTh METOAMYECKHE W HOPMAaTHUBHBIE MaTepHalibl, TEXHHUYECKYIO JOKYMEHTAlUIO, a
TaK)K€ BHOCUTH MPEAJIOKEHUS U MEPOIPHUATHS M0 OCYIIECTBICHUIO pa3pabOTaHHBIX MPOEKTOB M MPOU3BOJCTBEHHBIX Mporpamm; 3h(ekTUBHO U 6e30MmacHo
9KCILTyaTUPOBATh 000pYI0OBaHUE, 31aHUS U COOPYKEHHS, 3aKPETNIEHHBIE 32 MPOU3BOICTBOM; aHAIU3UPOBATh IPUYUHBI Opaka U BBITYCKA MPOIYKIIMH HU3KO-
ro KauecTBa, pa3padaTbiBaTh MEPOMPUSITHS TI0 €r0 MPEeIyNPEexkICHUI0; MPOBOIUTH TEXHUKO-3KOHOMHYECKYIO OIICHKY WHKEHEPHBIX PEIICHUI Ha OCHOBE pac-
YeTa OCHOBHBIX MOKa3areliel SKOHOMUYECKOH 3(()EKTUBHOCTH

[1K-4.3 Bnageer HaBbIKaMu YIpaBJICHHs] TEXHOJIOTMYECKUM IMPOLIECCOM; KOHTPOISL COOTIOCHHS HOPM TEXHOJIOTMUYECKOTO PEKUMA, YCTAaHOBICHHBIX
pErJIaMeHTOM, TPAaBMJI OE30MACHOCTH HAa TEXHOJIOTMYECKOM OOBEKTE; KOHTPOJII PabOThI IO MOBBIMIEHUIO 3()EKTUBHOCTH ITPOU3BOJICTBA, COKPAIICHUS HOPM
pacxo/ia ChIpbs, SHEPrOPecypcoB, pEareHTOB; MPOBEACHUS PACCIEAOBaHUN U yUET BHEIUIAHOBBIX OCTAHOBOK YCTaHOBOK, 00OPYIOBAaHMs, POU3BOICTBEHHBIX
HEMOJa0K; 00eCreuyeH s CBOEBPEMEHHON U MPABUIILHOW KOOPAMHALUU PAOOTHI TEXHOJIOTUYECKOTO OOBEKTA B CIIydasX aBPUMHBIX CUTYallHii; METOAAMHU
OIIeHKH 2(P(PEKTUBHOCTH HCIIOIH30BAHUS PECYPCOB MPEATIPUATHUS IS peau3alii TEXHOJIOTHUYECKHUX MPOILIECCOB U MPOU3BOJICTBA B I[€7IOM; HaBBIKaMU cOOpa
1 00pabOTKU TaHHBIX, HEOOXOJUMBIX JJIsl OTIpEAeTICHUS SKOHOMUYECKOU 3 (HEKTUBHOCTH



Hnouxkamopowi

dmanol hopmuposanusa é npoyecce 0c60eHUA OUCUUNTUHDBL

oocmudiceHus (vkazamw ece memwl uz PIIJ])
KomnemeHyuu Jlexyuu Ilpakmuueckue Jlabopamopnuie Kypcoeoit npoekm Haumenosanue
3anamus, 1abopa- 3anAmMuUA (paboma) ouenouH0z0 cpedcmea
MOpPHBLI NPAKMUKYM
I1K-4.1 Tema 1-7 Tema 1-7 Tema 1-7 Tema 1-7 Konumponsnas paboma,
nabopamopuasn paboma
Nel,2, zpynnosas ouckyc-
cua Nel,2, npakmuueckasn
paooma Nel, 3auem ¢
OUCHKOIl, IKIAMEH
I1K-4.2 Tema 1-7 Tema 1-7 Tema 1-7 Tema 1-7 Koumponvnas paboma,
nabopamopuasn paboma
Nel,2, zpynnosas ouckyc-
cua Nel,2, npakmuueckasn
paooma Nel, 3auem ¢
OUCHKOIL, IK3AMEH
I1K-4.3 Tema 1-7 Tema 1-7 Tema 1-7 Tema 1-7 Koumponsnas paboma,

nabopamopuasn paboma
Nol,2, zpynnoeas ouckyc-
cusa Nel,2, npakmuueckasn
paooma Nel, 3auem ¢
OUCHKOIL, IK3AMEH




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJo)

OueHuBarone MEpONpUATUS Kon-Bo - babt
min [ max
6 cemecTp
BrInonHeHne npakTHIecKoi paboThl 1 6 10
Brinonaenue 1abopaTopHbIX padoT 2 9 16
['pynnoBasi AMCKYyCCHS 2 3 4
KonrtpomnbHas pabota 1 18 30
3aueT ¢ OLIEHKOM 1 24 40
NTOTI'O 60 100
7 cemecTp
BrInonHeHne npakTHIecKoi paboTh 1 6 10
Brimonaenune mabopaTopHbIX padoT 2 9 16
['pymnnoBasi AMCKYyCCHSI 2 3 4
KonrtpomnpHas pabora 1 18 30
DK3aMeH 1 24 40
NTOTI'O 60 100
O1nileHOYHBIE CpPEe/ICTBA Koma-Bo Min, 6amoB Max, 6annoB
KypcoBasi pabota 1 60 100




HlIxana ouenusanus

Mudposoe
BbIpPa:KeHHe

BbipaxkeHue B
oaJsax:

CaoBecHoe
BbIpaKeHHe

Kputepun onieHKH HHIMKATOPOB AOCTHKEHUs IPH hopMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLleHKOI

5

87 -100

Otnu4Ho (3a-
YTEHO)

O1eHKa «OTJIMYHO» BBICTAaBIISICTCA CTYIEHTY, €CJIH TEOPETUUECKOE COnep-
JKaHHME Kypca OCBOCHO IIOJIHOCTBIO, 03 Ipo0esIoB; HCUEPIIBIBAIOLIE, [TOCTIe-
JIOBaTEJIbHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT MaTepuai; CBOOOJHO
CHpaBIAETCS C 3aJadyaMy, BONPOCAMHM W JAPYTMMH BHIAMH IPUMEHEHUS
3HaHUI; UCIIONB3YET B OTBETE AOMOIHUTEIbHBII MaTepran Bce NpeaycMOoT-
PEHHBIE IPOrPaMMOi1 3a1aHMsI BHIIIOJIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLle-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MAaKCHMAaJIBHOMY; aHAIM3UPYET MOTyUYeH-
HBIE PE3YyJbTaThl; MPOSBISIET CAMOCTOATEIIBHOCTh MPH BBINOJIHEHUM 3a7a-
HUH

74 - 86

Xoporio (3a-
YTEHO)

OreHKa «XOpOILIO» BBICTABISAETCS CTYACHTY, €CIIM TEOPETHYECKOE COIEp-
JKaHHE Kypca OCBOEHO IOJHOCTBIO, HEOOXOAMMBIE MPAKTUYECKUE KOMIIe-
TEHIIMM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrpaMMoin
00yyeHus1 yueOHbIE 3a1aHUS] BHIIIOJIHEHBI, KAUECTBO UX BBIMOJIHEHHS AOCTa-
TOYHO BbIcOKO€. CTyIEHT TBEpIO 3HAET MaTepual, IPaMOTHO U MO Cylle-
CTBY M3JIaraeT €ro, He JOIYCKas CyIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

O1neHKa «yZOBJIETBOPUTEIBHO» BBICTABIISCTCS CTYIEHTY, €CIH TEOpeTHIe-
CKO€ COJIepXaHue Kypca OCBOEHO YaCTHYHO, HO MPOOENbl HE HOCST CyIIe-
CTBEHHOTO Xapakrepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOH 3a-
JaHU{ BBHIIIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, TP OTBETE HA NOCTaBJICH-
HBI BOIIPOC CTYIEHT JOITyCKAaeT HETOYHOCTH, HEIOCTATOYHO NPaBHIIbHbBIE
(GbopMyIUpoOBKH, HAOIIOAAIOTCS HApYIIEHHs JIOTMYECKOH MociIenoBaTelb-
HOCTH B U3JI0KEHUH TPOrPaMMHOI0 MaTepHaa.

Huxe 60

Heynosnetso-
PUTEIHHO
(He 3auTeHO)

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CJIIM OH HE
3HAeT 3HAYUTEIBHOM YacTH MPOTrpaMMHOI0 MaTepHala, JOMYCKaeT Cyllle-
CTBEHHBIC OIIMOKHM, HEYBEPEHHO, C OONBIIMMH 3aTPYAHEHUSIMH BBIIOIHSACT
NpakTHYeCKue padoThl, HEOOXOAWMBbIE NPAKTHUYECKUE KOMIIETEHIMH He
chopMHUpOBaHbl, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOi 00yUYeHUs
yueOHBIX 3aJJaHui He BBIIIOJIHEHO, KAYeCTBO MX BBIIIOJIHEHHUS OLEHEHO YHC-
JI0M 0aiy10B, OJM3KUM K MUHHMAJIbHOMY




Kparkas xapakTepucTHKa OLIeHOYHBIX CPeJACTBa

Ne | Haumenosanue | Kpamkaa xapakmepucmuka oyenounozo cpeocmea | Ilpeocmaenenue
n/n OUEHOUHO20 OUEeHOUHO20 cpeo-
cpeocmea cmea é ponoe
1.  |IIpakTuueckoe B xone npakTuueckux padoT CTYJAEHTHI OBIaAeBatoT | TeMbl mpakTUUECKUuX
3aHSTHE YMEHHUSIMH I10JIb30BaThCs paboTaTh ¢ HOPMAaTUBHBIMU  [3aHATUIN; KOHTPOJIb-
JOKYMEHTaMH U NHCTPYKTUBHBIMU MaTepHallaMH, HbIE BOIIPOCHI U 33]1a-
CIPaBOYHMKAMU, COCTABJIATH TEXHUUECKYIO IOKYMEH- |HMSI [10 TEME ITPaKTH-
TaIlMIO; BBITIOJIHATD YEPTEIKHU, CXEMBbI, TAOJIHIIBI, pe-  |4ECKOTO 3aHATHS
1iaTh pa3HoOro poja 3aJaui, AejaTh BEIYUCICHNUS,
OIIPEAEIATh XapaKTEPUCTUKH PA3INYHbIX BEILECTB,
00BEKTOB, siBIIeHUH. L{e/b mpakTHYecKux 3aHsATHIA 3a-
KJIFOUAEeTCsl B BIPAOOTKE Y CTY/IEHTOB HaBBIKOB IIPH-
MEHEHUS TOJYYEHHbIX 3HAHUH JIJIs1 peleHUs] IPaKTh-
YEeCKHUX 3a/1a4 B IIPOLIECCE COBMECTHOM JI€ATENBHOCTH C
IIPENnoJaBaTeNIIMU.
2. |I'pymmoBas muc- |OLeHOYHBIE CPENICTBA, O3BOJISIOMINE BKIIOUNTE 00y- |[lepedens auckyccu-
KyCCHsl YalOIIMUXCS B IPOLECC 00CYKIEHUSI CIOPHOTO BOIIPO- [OHHBIX TEM JJIsl IIPO-
ca, IpoOJIeMbI U OLICHUTh UX YMEHUE apTYMEHTUPO-  |BEICHUS KPYIJIOTO
BaTh COOCTBEHHYIO TOUKY 3PEHHUSI. CTOJa, TUCKYCCHUH,
MIOJIEMUKH, JUCITYTa,
ne0aToB
3. |KontponbHas pa- |CpeacTBo MPOBEPKU YMEHUN PUMEHSTH MOMy4eHHbIe |KOMIUIEKT KOHTPOIIB-

oora

3HAHUS Il pEUICHUS 3a/1a4 ONPEICIICHHOTO THIIA 110
TEME WIN pa3fieny.

HBIX 33JIaHUH I10 Ba-
pUaHTaM




MununctepcTBo 00pazoBaHus U Hayku Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUM HHCTUTYT ((punrai) dheaepaibHOTO
roCyAapCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAJIBHBIN UCCIE0BATEIbCKUM TEXHOJOTHYECKUIT YHUBEPCUTET
Hamnpasnenue noarotosku: 18.03.01 Xumuueckass TEXHOJIOTHS
[Tpodunb MOArOTOBKHU: «XHUMHUYECKAs TEXHOJOTHs OPTAaHUYECKUX BEIICCTBY

JlaGoparopubie padoTsl (6 cemecTp)
0 TUCHUIUTMHE «TeXHOJIOrUsl OCHOBHOTO OPraHUYECKOro U HEPTEXUMUYECKOTO CUHTE3a)
JlaGopaTtopHnas padora Nel «ITuponu3 yrieBogopoaoBy»
Pabora Nel [Tog6op onTHMaIbHOTO COCTaBa YIIIEBOJOPOIHOTO CHIPhS C LEIBIO yBEIIMYe-
HUS BBIX0/1a Fa3000pa3HbIX MPOAYKTOB MUPOJIK3A.
Ilesp pa0doThl: CHNAHUPOBATD IKCIEPUMEHT MOCIEJOBATEIbHBIM CUMIIIEKC- METOAOM,
HAaWTH COCTAB CHIPhA, IPU KOTOPOM BBIXOJ ra3000pa3HbIX MPOAYKTOB MAKCUMAICH.
IIpudopsl: yctanoBka (puc. 1) BkiIoYaeT B cebs cueayouue npudopsl:
- 1 — nenutenpHas BOpOHKA (MUTaHHE PEAKTOPA),
- 2 — TepMornapa,
- 3 — smekTpomneys AL 00orpeBa pexTopa,
- 4 — XOIIOIUIIBHUK,
- 5 — mpHUEeMHHK,
- 6 — razocyeTyHK,
- 7 — mpubop MoKazaHUs TEMIEPATyphl,
- 8§ — perynsarop temnepatypsl (JIATP),
- 9 — peakTop.
PeakTHBBI! B Ka4eCTBE CHIPbA HCHOJb3yeM 3-X KOMIOHEHTHYH CMECh: e€KCcaH, OCH-
3071, U U30MpPEH.

Pacyer cocTaBa cMecH yrieso10pojaoB

ITocaenoBareabnbiii cummiaexkc-meron (IICM). Ilouck onTumanbHOro cocraBa CHpbS
Begetcs metonom [ICM. IICM o6nanaer psAaoM HpeuMMYIIECTB MO CPAaBHEHHIO C APYTHMHU
METOJaMM ONTHMHU3ALMKM TEXHOJIOTHYeckoro mpounecca: npocrora [ICM, nBuxeHue k oNTUMyMY
NPaKTHYECKHU OCYIIECTBISAETCS MPU O4EepeHOM PKCIEpPUMEHTE, Ha N000M 3Tame 3KCHEepH-
MEHTHPOBAHUSA B MOUCK ONTUMAJbHBIX 3HaUeHUH (AKTOPOB MOXKHO BBECTH HOBBIH (akTop myTem
JOMOJHUTENBHOTO BKIKUYEHUSA B TEKYIIUN CUMILIEKC-TIJIAH BCEro JHUIIb OJHOTO OIBITA.

CymHuocts Metona [ICM nywme Bcero mpoaeMOHCTPUPOBATH Ha CIENYHOLIEM PHCYHKE
(puc.1). IIpeanonoxuM, 4TO HEM3BECTHAS HAM 3aBUCHMOCTb BBIX0Ja MPOJAYKTa OT 3HAUCHUH ABYX
(GakTOpOB BBITIAIUT Tak, Kak 3T0 oTpaxkeHo Ha puc. l. [Touck 3HaueHuit X1 u X, MpU KOTOPHIX
BBIXOJ MPOJYKTAa MaKCHUMaJeH, HauHeM ¢ 00nacTi orpaHudyeHHON Toukamu 1,2,3. Kaxasiil uccneno-
BATeJb-TEXHOJOT JOJKEH UCXOJHYI0 00JacTh 9KCTIEPUMEHTHPOBAHUS BHIOPATh Kak MOXKHO OJHKe
K ONTHMAaJbHOU Ha OCHOBE CBOECH IPAKTUYECKOM MHTYMLMH HUIM Ha OCHOBAHMU KAKUX-TO TEOpE-
TUYECKUX PEKOMEHIALHUN.

[locne ompeneneHus UCXOAHOH 00MacTH HKCIIEPUMEHTHPOBAHUSA HEOOXOJUMO PACCUUTATH
KOHKpETHbIE 3HaYeHUs (AaKTOPOB B KakJOM dKclepuMeHTe. Pacuer 3Tux 3HaueHuil GakTuuecku
CBOAUTCSA K pacyeTy KOOpJMHAT MPAaBUIBHOIO CUMIIEKca - GUrypsl ¢ uucioMm BepuiuH (k+1) Ha
enquHuny Oonbme uyucna daktopos (k). B manHO# paboTe cuMmiIeKcoM SBISETCA TPEYTOJNbHHUK,
Kak Ha puc.l.

KoopauHaTsl BEpIIMH HCXOJHOTO CUMIUIEKCA OTNPEAEIAIOT U3 CIeAYIOMEN MaTPULBL:
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Yucno CTpOK B HMCXOJHOHW MaTpuile COOTBETCTBYeT uuciny ombiToB N=K+1. a 4wmcio
CTONOIOB PaBHO YUCIy GaKTOPOB.
3HaueHus ly 1 Ry paccUnUTHIBAIOT 110 YPaBHEHHUSM:

1 k

h=———— R = |——
\/m 2(k +1)

B nanno# paboTe chipbeM SBISIETCS 3-X KOMIIOHEHTHAsI CMECh, TTO3TOMY BapbUPYIOT JIBa
daxtopa X1 1 Xp (N=k+1=3) - nporieHTHOE COJIep)KaHHe B CMECH I'eKcaHa M OSH30I1a, TIPOLIEHTHOE
CoZIEp>)KaHUE M3OIPEHA SBIISIETCSA JIMHEMHO 3aBUCUMOW NEPEMEHHOM OT COJEpKaHMS FeKCaHa U
msonpena: Xz=100-(X;+Xy).

Hcxomaas 00macTh SKCIIEPUMEHTUPOBAHHMSI OIIPE/ICIICHA B CIICIYIOIINX HHTEPBAJIaX:

x1=10 % 00 - coxepkanue rekcana; x,=70 % 00 - comepxanue 6eH3ona; 6=5 % 00 - uH-
TepBaJ BApbUPOBAHUS (DAKTOPOB X1 H X3.

Matpuiia uCXOJHOTO CUMITIICKCA B OTHOCHTEIBHBIX SIMHUIIAX OyIET BBITJISIICTh TaK:

Tabnuna 1.1 Martpuiia cuMImiekc - rmiaHa ajis k=2

X1 X2

wiN|-— |2

Hns OIIPEACIICHUSA a0COJIIOTHBIX 3HAYCHHUI (1)aKTOpOB B MCXOJHOM CHMINUICKCE HUCIIOJIb3Y-
0T COOTHOIIICHUC:
aan EEL
XT(‘Ji _ X =Xy
s,
1
o

e X, - OTHOCHUTEIbHOE 3HaYeHHE i-0r0 (hakTopa;
X;*"- abcomoTHOE 3HaUeHHE i-0r0 (akTopa;

x*® - abconmoTHOE 3HaUEHHE i-0r0 hakTopa;

i - MIHTEpBaJ BapbUPOBaHUs I-0r0 pakTopa.
Matpuiia uCXOHOTO CUMIUIEKC - TUIaHA B a0COJIFOTHBIX €MHUIIAX:

X1, %600 X2, %600

wiN|+— |2

Crparerus moucka ontuMmyma B Merone [ICM 3akmiouaercs B mepeMel[EHUH CUMIIEKCa
OTHOCHTEJIbHO BEPIIMHBI, MMEHIIMA HAaWXyAmuid pe3ynbrar. Hauxypmasg Todka HCXOLHOTO
CUMIIIEKCAa 3aMEHAETCS HOBOM, PacmoNOKEHHOM CHMMETPHYHO OTHOCHTEIbHO BEPIIUHBI,
UMEIOMUNA HAaUXyAmuid pe3yabTart. Hamxyamas Toyka MCXOJHOTO CHMIUIEKCA 3aMEHAETCS HOBOW,
PacmoJI0KEHHON CHMMETPUYHO OTHOCHTENbHO LEHTPAa I'PAaHM CHUMIUIEKCA, HAXOAAMENHCH HAPOTHB
Hauxyameil Bepmuubl. Ha puc. 1 Hauxyamag touka | mcxomHoro cummiekca Oblna 3aMeHeHa
TOYKOH 4, pacmonokeHHOH cummerpuuno Touke 1. HoBwii cummiekc 2-3-4 mpu 3TOM me-
peMecTHiICS B CTOPOHY ONTHMYMa.

KoopaunaTsl Kaxa0i HOBOM BEpIIMHB HAXOAATCA 1O cleayoued Gopmye:

k
Xi g = sziu —%xio;i =12,...k

i=0



[Tocne Toro Kak cocTaB YIriieBOJAOPOAHON CMECH PACCUUTaH, MPOBOJIAT IKCIIEPUMEHT.
BroinosiHenne padoThl

[Muponuy yrineBogoOpOAHOTO ChIpbsl BEAETCS Ha ycTaHOBKe (pHc. 1) mpu TemmepaType
1000 °C.

[lepen HayanoM ombITa MPOBEPSIOT MPABUIBHOCTH COOPKH, HAJIEKHOCTh U T'€PMETH Y-
HOCTh BCEX COEJIMHEHUN YCTaHOBKH. BKitouaroT snexTporeds 3 ais odorpesa peakropa. [locne
TOrO Kak Temieparypa B peaktope pocturier 1000 °C, B xonoauiabHUK 4 1Oaar0T Boay. 3a-
JAaHHYIO TEMIIepaTypy B peakTope MOIEPKUBAIOT C TIOMOIIBIO TEPMOPETYIATOpa 8.

[IpuroToBneHHyI0 CMeCh YTI€BOIOPOAOB MOAAIOT B 103aTop 1. MOMEHT mojayuu ChIpbs B
PEaKIMOHHYIO 30HY NMPUHHUMAIOT 32 Hayajuo ombiTa. Bece skcnepuMeHThl HEOOXO0IUMO MPOBO-
JUTh TPU MOCTOSTHHOM 00BbEMHOM CKOPOCTH MOJauU YIIIE€BOJOPOIHOTO ChIPhs (BpeMsl UCTEUEHUS
ceipbst 30-35 MuH).

[To oxoHuaHuu omnbiTa PUKCUPYIOT 0OBEM ra3z0B MPOLISANINX Yepe3 ra3oBble Yachl 6 U
Maccy Kuakoil ¢azsl. CocTaBIsAIOT MaTepHalbHbIA 0aNaHCc Mpolecca, pacCCUUTHIBAIOT BbI-
X0JI Ta3000pa3HbIX MPOAYKTOB nuposiu3a. CpaBHUBAIOT 3HAUEHUS BBIXOJA ra3000pa3HbIX Mpo-
IYKTOB, HAUXYIIUNA pe3ylbTaT OTOPachIBalOT M PACCUUTHIBAIOT HOBBIM COCTAaB CMECH YIJIEBOJO-
POJIOB. DKCIIEPUMEHTHI TPOBOAAT MOKa He OyaeT JOCTUTHYTO MpeaesibHOEe 3HAUYCHUE BbI-
X0/1a Ta3000pa3HbBIX MPOIYKTOB, MOCIE YXYALIECHUS TTOKa3aTels Mpoliecca padoTy MpeKpalaroT.

Od¢opmiienue pe3yabTaToB
CocTaBigioT MaTepHalbHBIN OanaHc mpolecca MUpoIn3a:

1 PaccuntbiBaroT Maccy nmotaHHOTO ChIpbst Mev=Vem: Pems, TI€ Vem, Pov - 00beM (Mi1) |1
IJIOTHOCTH (T/MJT) yrieBOJIOPOAHOM cMecu. [IITIOTHOCTh CMECH PacCUUTHIBAIOT MO (GOpMyJIe
P =0,-p +0,-p,+0;-p;, X1, X2, X3-00bEMHBIC IIPOLEHTHI COOTBETCTBEHHO I'€KCaHa, H30-

npeHa, 6eHsona, %00; p;, 0,,P; - INIOTHOCTU COOTBETCTBEHHO Ie€KCaHa, M30IpEHa, OeH301a,

/MIL.
2. PaccunThiBatoT Maccy ra3o00pa3HbIX MPOJAYKTOB IMUPOJIN3a, YCIOBHO CUUTAs,

4YTO B OCHOBHOM OHH COJEpIKaT JTHIEH méégzv—-i o tne V - o0beM razoobpasHbIx
1.0.

IPOJYKTOB MO Tra30CUETUYUKY, JI; Vyy - MOJSAPHBIM 00bEM ra3za MNpu HOPMAJbHBIX YCIOBHSIX;

Viy. =22,4 1/M0nb; My, - MOJIIpHAst Macca 3TUIIeHa, My, =28 1/MOJIb.

3. Maccy KUAKMX MPOAYKTOB HAXOAAT [0 PA3HOCTH MacC CyXOro IMPUEMHUKA
U IPUEMHUKA C KUJAKON (pakuueit.
4. PaccuuThIBarOT Maccy KOKCa, OTIIOKEHHOIO BHYTPHU PEAKTOPA Mioxe=Mey~Mras-

m)KPII[
PesynbTatrel 3aHocaT B Tabnuiry 1.2
Tabnuua 1.2 MatepuanbHblii OanaHc mpolecca NupoiIn3a

IIpuxon, r Pacxon, r

1. YranepoaHoe coipbe

1. YdKunkue npoayKThel OUPOIU3A
B TOM YHCJIE a POAYK P

2. 'a3000pa3Hble NPOAYKTHI MU~

reKCcaH
HU30MPEH poitisa

P 3. Kokc
OeH30I

PaccumThIBatoT BBIXO/T ra3000pa3HBIX TIPOAYKTOB: 7] = Mag -100%
cv,

Pe3ynbrarhl skciepuMeHTa NPUBOAAT B Tabnuie 1.3

Tabmuma 1.3 ITouck metogom IICM onTMMaIbHOIO COCTaBa

N | X X2, | m, | [pumeuanue
%00 %00 | %
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{ cxomHBIN CUMILIEKC

OtOporniena Touka i. HoBbI# cumiuieke *-*-*

g lwin

OtoOporniena Touka i. HoBbI# cumiuieke *-*-*

Pa6Gora Ne2 V3ydyeHue BIUsHUS TeMIIepaTyphbl Ha BBIXO Ta3000pa3HbIX
MPOAYKTOB ITUPOJIN3a

Ileab paGoThl:  CIUIAHUPOBATH  AKCIEPUMEHT  MOCJIEIOBAaTEIbHBIM  CHMILJIEKC-
METOJIOM, HAaUTH COCTaB ChIPhs, IPU KOTOPOM BBIXOJ ra3000pa3HbIX NPOAYKTOB MaKCUMAJIEH.

IIpu6opkl: ycTaHoBKa (puc. 1) BKIIFOYAET B ce0s CIASAYIONINE TPUOOPHI

- 1 - nenuTenpHas BOPOHKA (TUTAHUE PEAKTOPA),

- 2 - TepMoIIapa,

- 3 - BJIeKTponeyb sl 000rpeBa peakTopa,

- 4 - XOJIOIWIBHHUK,

- 5 - IpueMHUK,

- 6 - ra3ocueTYNK,

- 7 - npubop MoKa3aHus TEMIIEPATYpPHI,

- 8 - perynsarop temnepatypst (JIJITP),

- 9 - peakTop.

PeakTHBBI: B KQUeCTBE CHIPbs HCIOJB3yeM 3-X KOMIIOHEHTHYIO CMECh: I'eKcaH, OeH-
3071, U30MPEH.

Boinosinenune paéoTnl

DKCrepuMEHTHI MPOBOAT HA YCTAaHOBKE mupoiu3a (puc. 1), Meroauyeckue ykazaHUs K
BBIMIOJTHEHHUIO Pa0OTHI U3N0keHbl B padote Nel. Haiinennslit B pabote Nel onTumanbHbIi cocTaB
CBIpbsl TOJIBEPraeTcs MUPOIU3y NpH 4-X paznuyHbIX Temmneparypax: 600 °C, 800 °C, 1000 °C,
1200°C.

DKcrnepuMeHThl He00X0IUMO MPOBOJIUTH MPU MOCTOSHHON 00BEMHOM CKOPOCTH MOJa4H
YIJIEBOJOPOIHOTO ChIphs (BpeMsi ucteueHus ceipbs 30-35 mun). [Io okoHuaHuu omnbita GUKCH-
pyIOT 00BeM ra30B MPOUISANINX Yepe3 ra30BbIe Yachl 6 U Maccy KUIKOM (a3bl.

Odopmienue pe3yJbTaToOB

CocTaBngioT MaTepuaibHBIA OajaHC, pe3ylbTaThl 3aHOCAT B Ta0nuily. PaccuuThiBaroT
BBIXOJ] Ta3000pa3HBIX MPOAYKTOB, BBIYMCIECHUS 3aHOCST B Tabnuiy 1.4

Tabmuna 1.4

T, OC VI‘a37 ! rll %

600

800

1000

AWINIRFRZ

1200

Ha ocHOBaHMU MOJTy4EHHBIX JAHHBIX CTPOST IpaMKy 3aBUCUMOCTEH BBIXOZa ra3000pas-

HBIX IPOAYKTOB IIUPOJIA3a OT TEMIIEPATYPHI.
PaGora Ne3 3aBHCUMOCTH BBIX0/1a T'a3000pa3HbBIX MPOIYKTOB MUPOIU3A
OT BpeMEHHM IMpeObIBaHMsI YIJIEBOAOPOIHOIO CHIPhSl B PEAKTOpe

Ilenb paGoThl:  CIUIAHUPOBATH  DKCIEPUMEHT  IOCJIENOBATEIIBHBIM  CHUMIIIEKC-
METO/I0M, HAalTH COCTaB ChIPbs, IPU KOTOPOM BBIXO/1 ra3000pa3HbIX MPOIYKTOB MaKCUMAJIEH.

IIpudopsl: yctaHoBKa (puUC. 1) BKIIOYaeT B ceOs claenyromue nprudops:

- 1 — nenuTenpHas BOPOHKA (MUTaHUE PEAKTOPA),

- 2 — Tepmonapa,

- 3 — aseKTpoIneyb g 000rpeBa peKkTopa,

- 4 — XOIOOUIbHIUK,
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- 5 — mpueMHUK,

- 6 — ra3ocyeTYHK,

- 7 — npubop moKa3aHus TEMITEPaTypPhl,

- 8 — perymstop Temneparypst (JIATP),

- 9 — peakrop.

PeakTHBBI: B KaUeCTBE ChIPbS UCIOJb3yeM 3-X KOMIOHEHTHYIO CMECh: F'eKCaH,
OEH30JI, U30TPEH.

BoinosiHeHue padoThl

DKcnepuMEHThl MPOBOJAT Ha yCTaHOBKe mupoiusa (puc. 1), MeToquueckue yka-
3aHUS K BBINTOJHEHHIO pabOThl U3JI0XKeHb B pabore Nel. Haiinenusiit B pabore Nel om-
THUMAaJIbHBIM COCTaB CHIPhSI MOJBEPraeTCsl NUPOJIU3Y NMPHU 4-X pa3NIUUYHbIX 3HAUCHUSIX CKO-
poctu noaauu ceipbs: 600 °C, 800°C, 1000°C, 1200°C.

DKcnepuMEeHThl HE0OXOJAWMO MPOBOAUTH HPU MOCTOSHHON 00BEMHONW CKOpPOCTHU
MOoJauM yTJIEBOJOPOJHOTO ChIphbs (BpeMsi mcTtedueHus chipbsi 30-35 muH). [lo okoHUaHumM
onbiTa QUKCUPYIOT BpEeMs HCTEUEHUS MCXOJHOTO ChIPhs, 00bEM ra30B, MPOIIEAUINX Ye-
pe3 razoBbie 4achl 6, U Maccy XKUAKOU ¢a3bl.

Odopmiienne pe3yabTaToB

CocTaBnsgioT MaTepHalbHbIA OanaHc, pe3ynbTaThl 3aHOCAT B Tabuuiy. PaccuuTsl-
BAIOT BBIXOJ ra3000pa3HbIX MPOAYKTOB, BEIUYMCICHUS 3aHOCAT B Tabnuny 1.5
Tabnuna 1.5

3
N Tuer, € Vs, M°/c Tip, € n, %

AW IN|IF

OO0BEeMHYI0 CKOPOCTD MOJIa4YU CHIPhS PACCUUTHIBAIOT MO popMyIe:

Vy, =—"—rne Vcm, Xucr - 00bEM U BpeMsi HCTCYCHUSI CMECH YTIIEBOJOPO/I0B.
efio
Bpemst mpeObIBaHUS CHIPHS B peaKTOpPE HAXOIAT 1O hopmyJe:
2

, Tie Vp-00beM peakrtopa, Vy = T-h ,rae d, h - nuamerp u BbICOTA

14

Tig =
4
peakTOpa.
Ha ocHoBe IMOJTYYCHHBIX JaHHBIX CTPOAT Fpa(l)I/IKI/I 3aBHUCHMOCTEH BBIXOJa razo00-
pPa3sHBIX MNPOAYKTOB IMHPOJIM3a OT BPEMCHH Hpe6bIBaHI/I}I B pE€aKTOpC yFHeBOILOpO,HHOﬁ
CMCCH.
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Kpurepuu onenku:
CTyIeHT H0JKEeH BBIMOJIHUTS JIBE J1a00paTopHble PabOTHI.
MaxkcumanbHO 16 GayijioB — 32 MOJIHOCTBIO PEIIEHHBIE U TPAMOTHO O(OPMIICHHBIE PAKTH-
4yecKHe paboThl;
MuHuManbHO 9 6aJIOB — 32 HETIOJIHBIA OTBET C JOMYIIEHUEM IpyObIX OIIHOOK.



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCyJIapCTBEHHOT'0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESHKICHHS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

Bonpocsl 1191 3a4éTa ¢ ouenkoi (6 cemectp)

110 JUCHUIIJIMHE TexHOJIOTHS OCHOBHOI'O OPraHHYECKOTO 1 He(bTeXI/IMI/I‘ICCKOl"O CHHTC3a

1. IIpoaykTsl, npousBoauMbIe pombinuieHHocThI0 OOHC.

2. CxewMsl cbipbeBblx 10oTOKOB Ha npeanpusatusax OOHC (na npumepe OAO «HKHX»).

3. OCHOBHOE CBIPBE JIJIs1 IPOMBILUIEHHOCTH OPraHU4E€CKOI'0 CUHTE3A.

4. Tepmuueckasi CTaOMIIBHOCTH YTJIEBOJIOPOJIOB. XUMHUYECKUE PEAKIUH, MPOTEKAIOIINE
npu nuponuse. [lepBuunble U BTOpUYHBbIE peakuuu. DakTophl, BIUSIOMIAE HA COCTaB U BBIXOJ
IPOJYKTOB MTUPOJIN3A.

5. Iluponu3 yriaeBoJOpOJOB C LEIbIO MOIyYeHHUs HU3MKX oJaeGuHOB. ChIpbe MUPOIIU3a.
C1pyKTypa yCTaHOBKHM IIUPOJIN3A.

6. IlepepaboTka npoAyKTOB Nupoau3a (nmupora3 u nupodOeHsuH). [Ipumenenue nporec-
COB aICOPOIMH U TUAPUPOBAHUS IS OUMCTKH LETICBBIX (DPAKIIHIA.

7. OCHOBHBIE TIPOTYKTHI MUPOJIM3a U METO/bI X Pa3ZCICHHS.

8. OcHOBHBIE CTIOCOOBI MTOJIy4E€HUSI MOHOMEPOB U APYTUX HEMPENEIbHbIX COEAUHEHUMN.

9. CoBMecTHOE NMPOU3BOJCTBO CTUPOJIA U OKHCH MPONUIICHA. Y3€l MOJIydeHHs THIpOoIIe-
pEeKUCH ATHIIOEH301a.

10. CoBmMecTHOE POU3BOCTBO CTUPOJIA U OKUCH MPONMIIEHA. Y 3€ll AIOKCUANPOBAHUS.

11. CoBMecTHOE MTPOU3BOJICTBO CTUPOJIA U OKHCH MPONUIIEHA. Y 3€ell AerpUpPOBaHUs Me-
T eHnIKapOHHOMIA.

12. TexHnomornyeckasi cxeMa ImoJy4eHHs 3TUI0CH3071a.

Kpurtepuu onenku:

6 cemecTp:

MaxcumanbHo 40 6ansioB - 3a MOJHBIN, pa3BEPHYTHIH OTBET Ha IMOCTABJICHHBIE BOTIPOCHI.

MunnManpHO 24 Gaia — 3a HENOJTHBIN OTBET C JIOMYIIEHHEM IPYOBIX OIIUOOK pH
ONPENIETICHUN CYIIHOCTH PACKPBIBAEMBIX MOHITUH, TEOPUH, IBICHUN
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTUYECKUA YHUBEPCUTET
TexHonoruueckuii GpakynbTeT

KommuiekT BonpocoB 1Jis1 KOHTPOJILHOH padoTsl (6 cemecTp)
o pucruruinae b1.B.06 TexHoorust 0CHOBHOIO OPraHNYeCcKoOro M He(hTEXMMHUYECKOI0 CUHTE3A

1. CocraBuTh MaTepHAIbHBINA OaNaHC MPOU3BOACTBA M30MPOIHIOCH30 14 AIKHIHPOBAHH-
eM OeH30J1a TPOMMUIIEHOM B MPUCYTCTBUU XJIOPUCTOTO AIIFOMUHUS MPOU3BOIUTEIBLHOCTHIO 80 ThI-
csia ToHH B roj. KonBepcus 6eH3omna cocraBisieT 85%, koHBepcus npomuiieHa — 98%, cenekTus-
HOCTH 110 M3omponuiadenzony — 75%. KonumdectBo wacoB padotsl ycranoBku B roa — 8000. IIpo-
[ECC UJICT 110 CICAYIOIIUM PEaKIUsIM:

CgHg + CsHg — CgHsC3H7
CsHg + 2C3Hg — CsHa(C3Hy7)2

2. CocTaBuTh MaTepUaIbHbIN OaaHC MEPBOM CTAJAMK MPOU3BOJCTBA M30IPEHA JIByXCTa-
JUIHBIM JIETHJIpUpOBaHUEM M30neHTaHa u3 pacueta 200 Thicsiu u3omnpeHa B rof. M3onpen noiny-
YaloT B JIBE CTaAUU:

i-CsHyp — 1-CsHyp + Hp
i-CsHyp — 1-CsHg + Hy

Pacxoanbnii ko3 dunmenT nzoammineHoB Ha u3onpeH paseH 1,5. KonBepcus n3oneHrana
Ha nepBoi craauu coctanisier 40%, cenekTUBHOCTh o u3oamuieHam — 80%. B kauectBe no-
OOYHBIX MPOAYKTOB Ha MEPBOIl cTaguu o0pa3yroTcs Jierkue yriaeoaopozsl. KonnuecTBo yacos
paboter ycranoBku B o — 8000.

3. JlaTh onpeaeneHus CIeayIONIUM HOHATHSIM:
1) pacxonHbie KO3 (PUIIMEHTHI;
2) KayecTBO MPOJYKTA;
3) IpOU3BOAUTENBHOCTD aIlllapaTyphl;
4) ce0ecTOMMOCTh MPOIYKTA.

Kpurtepuu oneHKH KOHTPOJILHOM padoThI:

CryzneHT oJDKeH caTh | KOHTPOIBHYIO paloTy:

MaxkcumanbHo 30 6ay10B — 3a MOJTHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIIPOC;
MUHHUMAJIBHO 18 0asioB — 3a HEMOJIHBIA OTBET C JIOMYIIEHUEM OIITHOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

KommnuiekT 3aganuii 11 rpynnoBbIX AucKyccuii (6 cemectp)
o pucruruinae b1.B.06 TexHoorust 0CHOBHOIO OPraHUYeCcKoOro M He(hTEXMMHUYECKOI0 CUHTE3A

I'pynnoBas auckyccust Nel «CTpykTypa MpOMBIIUIEHHOCTH OPTraHUYECKOTO M He(hTeXH-
MHYECKOI0 CHHTE3a»

1. [TponykTsl, npousBoanMsble pomMsbiieHHocThi0 OOHC.

2. OcHosHble cbipbeBbie pecypcbl OOHC (KOKCOXUMUYECKOE ChIphe, HEPTh, MOMYT-
HBI ra3).

3. Cxembpl cbIpbeBbix noTOKOB Ha mnpeanpuaruax OOHC (ma npumepe OAO
«HKHX»).

4, OcHOBHBIE CITOCOOBI MOTYYEHUSI MOHOMEPOB U JIPYTUX HEIMPEACIbHBIX COCAHHE-
Huii B mpomsbinuieHHOCTH OOHC (BBICIINE M HU3MIHAE OJIC(UHBI).

S. Crioco0ObI TOTy4eHHUs] TTOBEPXHOCTHO-aKTUBHBIX BEIIECTB W CHHTETUYECKHUX Ma-

CCJI.

I'pynnoBas auckyccust Ne2 «[Iuponus yriaeBonopoaos»
1. Tepmuueckasi CTaOUIBHOCTH YTJIEBOJOPOAOB. XUMUYECKUE PEAKIUHU, MMPOTEKAIO-
e Ipru NUpoOJIr3C. HepBI/I‘-IHI)IG " BTOPHUYHBIC PCAaKIH. PaIII/IKaJII)HBII\/JI MCXaHU3M PCAKLUU ITH-
poJin3a Ha MpUMEpe pas3iioKeHUs 3TaHa. DakTOphl, BIUSAIONIME HA COCTAB U BBIXOJ MPOJYKTOB

UPOJTU3a.

2. [Tuponu3 yriieBogopOIOB € IENIBIO MOTydYeHUs HU3MUX oyieuHOB. ChIpbe MHPO-
mu3a. CTpyKTypa yCTAaHOBKU THPOJTU3A.

3. [TepepaboTka muporaza u nupobOensuHa. [IpumeHeHne mporeccoB aacopoIuu u
TUAPUPOBAHUS JJI1 OYUCTKH MPOIYKTOB MHUPOJIN3a.UCIIONIb3yeMbIe aJCOPOEHTHI U KaTaau3aTOphl
THIPUPOBAHUSA.

4. YcTaHOBKa THUAPONCATKHINPOBAHUA. Peakiym, jexame B OCHOBE IPOIECCOB

TUAPOACAITKUINPOBAHNA U THAPOKPCKUHTA. Pa3)1€J'I€HI/Ie MPOAYKTOB T'MAPOACAITKUIINPOBAHUA.

Kpurtepuu oueHk# rpynnoBbIiX JUCKYCCHIA:
CTyieHT I0JDKEH y4acTBOBATh B JIBYX TPYIIOBBIX TUCKYCCHSX.
MakcumanbHO 4 0aJUTOB — 3a MOJIHOCTHIO PEIIEHHBIE U TPaMOTHO O(GOPMIICHHBIE TTPAKTH-
YecKue paboThI;
MunumanibHO 3 6ajIOB — 32 HETIOJIHBIN OTBET C JOMYIIEHHEM OIINOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUI TEXHOJIOTUYECKU YHUBEPCUTETY
TexHonoruueckuii GpakynbTeT

KommuiekT 3aganumii 11 npakTuyecknx pador (6 cemectp)
o pucruruinae b1.B.06 TexHoorust 0CHOBHOIO OPraHUYeCcKoOro M He(hTEXMMHUYECKOI0 CUHTE3A

[IpakTuueckas padora Nel

1. CocraBuTh MaTepHaIbHBINA OaNaHC MPOU3BOCTBA H3OMPONMIOCH30J1a AKHIUPOBAHH-
eM OeH30J1a TPOMMUIIEHOM B MPUCYTCTBUU XJIOPUCTOTO AIIFOMUHUS MPOU3BOIUTEILHOCTBIO 75 ThI-
csia ToHH B roj. KonBepcus 6en3omna cocraBmusier 75%, koHBepeus npomuieHa — 90%, cenexkTus-
HOCTH 110 M3omponuiadenzony — 85%. KonmdectBo wacoB padotsl ycranoBku B roa — 8000. IIpo-
[ECC UJIET 110 CIICTYIOIIUM PEaAKIIHSIM:

CgHe + CsHg — CgHsC3H7
CsHg + 2C3Hg — CsHa(C3Hy7)2

2. CocTaBuTh MaTepUaIbHbIN OaaHC MEPBOM CTAJAMK MPOU3BOJCTBA M30IPEHA JIByXCTa-
JUIHBIM JIETUJIpUPOBAaHUEM M30IEHTaHa U3 pacueTa 240 Thicsiu u3omnpeHa B roa. M3onpex nomiy-
YaloT B JIBE CTa/IUU:

i-CsHyp — 1-CsHyp + Hp
i-CsHyp — 1-CsHg + Hy

Pacxonnbnii ko3 dunmenT nzoammineHoB Ha u3onpeH paseH 1,3. KonBepcus n3oneHTrana
Ha nepBoi craauu coctasisier 50%, cenekTUBHOCTh N0 u3oamuiieHam — 75%. B kauectse no-
OOYHBIX MPOJYKTOB Ha MEPBOU CTATUHM 00pa3yroTCs JIErKHe yrieBoaoponasl. KonmdyecTBo yacoB
paboter ycranoBku B o — 8000.

3. JlaTh onpeaeneHus CIeayIONIMM OHATHSIM:
1) pacxonHble KO3 (PUIIMEHTHI;
2) KayecTBO MPOJYKTA;
3) IpOU3BOAUTENBHOCTD aIlllapaTyphl;
4) ce0ecTOMMOCTh MPOYKTA.

Kpurtepuu oneHkn npakTuieckoi padoThbl:
CTyIeHT TODKEeH BBITIOHUATE OJJHY MPAKTHYECKYI0 padoTy.
MaxkcuManbHO 10 6aioB — 3a MOJHOCTHIO PEIIEHHBIE U TPAMOTHO O(OPMIIEHHBIE IPAKTH-
Yyeckue paboThI;
MunuManbHO 6 0aIOB — 32 HETIOJIHBIN OTBET C JOIMYIIEHHEM OITHUOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIEN0BATEIbCKUN TEXHOJIOTHYECKU I YHUBEPCUTET
TexHonoruueckuil GpakynbTeT

Kommuexr 3apanmii 11s 1adopatopHbix padot (7 cemectp)
o qucruruinae b1.B.06 TexHoIoruss OCHOBHOIO OPraHUYeCKOro U He(hTEXMMHUYECKOr0 CUHTE3A
Jlaboparopuas  pabora Nel «JIOJIVUEHUE W3OIIPEHA PA3JIOXXEHUEM 44-
JUMETUJIIANOKCAHA-1,3»

Lenp paborer: O3HaKOMIIEHHE C METOAAMHU MPOM3BOJCTBA Ba)KHEHWIIETro MOHOMeEpa -
n3onpena. llonyuenue umzonpena pasnoxeHuem 4, 4-gumeTwinuokcana-1,3, ompezneneHue
BBIX0JIa HA MPOITYIICHHBIH M Pa3JIOKEHHBIA TUMETUIIIMOKCAH, a TAK)KE BBIX0/1a U300yTeHUIIKAp-
OuHOMa, OOLLIEH CTENeHN KOHBEPCUU IMMETUIIINOKCaHa, COCTaBIEHUE OalaHCca PEaKIUK pasiioxKe-
HUS €0 U ONpEEICHNE BPEMEHH KOHTAKTA.

TeopeTunyeckasi 4acThb.

Hzonpen, unn 2-metundyraguex - 1,3 — oAWH U3 BaXHEWIIUX MOHOMEPOB, MPHU-
MEHSIEMBIX B HACTOsIIEE BpeMs JJIs MOJIYyUYEHUs KaK CONOJMMEPHBIX CUHTETHYECKHX Kaydy-
KOB, TaK M cTepeoperyisipHoro mnosmuzonperHoporo kayuyka CKU-3. Ilocnepnuit mo cBoum
CBOMCTBaM OJIM30K K HATYpaIbHOMY KaydyKy, a II0 HEKOTOPBIM MTOKA3aTeIsIM JIaXKe MPEBOCXOIUT
ero.

W3omnpeH MOXKHO TOJy4aTh Pa3jIWyHBIMH MYTSIMH, HO B HacTosmee Bpems Haubolee
XOpOIIIO pa3pabOTaHHBIM M OCBOSHHBIM CITOCOOOM IOJTyYCHHUS U30TIPEeHA SBJISICTCS CHHTE3 €ro
u3 uzobymuiena u gpopmanvoecuoa depes 4,4-oumemunouoxcan-1,3:

HsC CH3_ , O-CH
~ N 7 2 N
CH2=CH2 + 2CH20 . > C 0]
/ /7N /
H,C CHsy CH,-CH,

——> CH,=C-CH=CH, + H;0 + CH,0
CHs,

Konnencauus nzoOytuieHa ¢ ¢GopManbAeriuoM OCYLIECTBISIETCS MOJ JTaBJICHUEM B
NPUCYTCTBUU CEpHOU KucCIOThl. Paznoxenue 4, 4-guMerunauokcana-1, 3 uger B mpu-
CYTCTBUHU KaTanu3atopoB—@ochaToB kamplus. JIydimuM 1o aKTHUBHOCTH, YCTOWYMBOCTU WU
YIIOBJICTBOPUTEILHOM IMPOYHOCTH OKAa3aJiCs CMEIIAaHHBIM Karamu3arop, coaepxkammii 20-25%
nBy3amenieHHoro ¢ocdara kanpuus (katanuzarop KCJ).

Peakuuio HeoOX0auMO MPOBOAUTH B IMPUCYTCTBUM BOJSHBIX mapoB. Karamuzatop B OT-
CYTCTBHUE BOJITHOTO Iapa TepsieT CBOIO aKTUBHOCTh, TaK KaK MJIET MPOILECC pacrnaa:

2CaHPO4 — CayP,07 +H,O

B npucyrcTBuM 00JIBIINX KOJMYECTB BOJSIHOT'O Mapa MPOTEKAET MPAKTUYECKU TOJb-
KO OCHOBHasl peakiusi 00pa30oBaHMs U30IPEHA, a MOOOYHAas peaklusl pacnaaa AMOKcaHa C OTJIo-
’KEHHEM CMOJIUCTBIX COEeIMHEHUN MO0 He UIET BOBCe, JINOO ee yIelbHbIi Bec Maia. OnTumalb-
HOE COOTHOIIIEHHE BOJIBI K THOKCaHy cocTapisier 2,5 kr Ha 1 kr wiu 15:1 (B MoJib).

CrnenyeT yka3aTbh, UTO U30BITOK MapOB BOJABI MPOTHUB ONTUMAIBHOTO MOXET 3aTOPMO-
3UTh PEaKIUI0 pacnaja AMMETHIINOKCaHa Ha MIPOMEKYTOUHON CTaauu 00pa3oBaHUs N300yTEHII-
KapOHHoa:

CHa\C, O-CH,

g >0 — CH,0 + CH3-C=CH=CH,0H
CHy” “CH,-CHj I

CHs
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N3meHneHue TemmepaTyphl BIUsIET Ha BBIXOJ M30TMpeHa. UeM BhIllle Temmeparypa
peaKkuuu, TeM MEHbBIIIee BpeMsi KOHTAaKTa TpeOyeTCs IJsl TOCTHKEHUS MaKCHMAIIbHOTO BBIXO-
na.

[IpakTHYeCKMMH ONBITAMU YCTAHOBJIEHO, YTO HaWJIy4dlIMi BbIXox wu3omnpeHa (70-
75%) na nponymennsit u (80-85%) Ha paznoxkeHHbI auokcad Ha katanuzarope KCJ npu 350
°C mony4aeTcsl MpHu CKOPOCTH mopadu mumetmiauokcana 0,7 — 1 1/(;m karamusaropa-u). I1o
COOTBETCTBYET BpeMeHHU KoHTakTa, 0,50-0,55 cek.

XapakTepHCTHKA CHIPbS U MPOIYKTA.

4, 4-Jlumetunnuokcan-1, 3 — OGecuBeTHas NMpo3padHas >KUIKOCTH, JIETKO BOCIUIa-
Memstrorascs, T. kuir. 133,4° C, d420 =0,9634, nDZO =1,4238, M = 116. )KuikocTh HAPKOTHIECKOTO
nevictBus. Texuuueckuit mumeruianokcan (96%-Hblil) COMCPKHUT MIPUMECH TPUMETHUIKAPOUHO-
Ja, HETIPEAETbHBIX CIUPTOB U BOAbl. C BOJOUM MUOKCAaH 00pa3yeT a3eoTpoll, KUIAIIHN MpH
92,8°C u umeromuii coctaB: TuMeTHIIMOKCcana — 65 macc.%, Boasl — 35 macc.%. PactBopu-
mocTh ipu 20°C auokcana B Boae — 18 macc. %, Bonbl B auokcane — 2,8 macc. %.

W3omnpeH B HOpPMaNbHBIX YCIOBHSIX NPEICTABISICT COOON OECHBETHYIO MOABUKHYIO
KHUJKOCTh, HEPACTBOPUMYIO B BOJE M XOPOIIO PACTBOPSIONIYIOCS B CIUPTE, dPUPE U APYTHX
OpPraHMYECKUX pacTBOpUTeNsx. T. Kum. u3onpeHa npu armocheprom aasienuu 32,6 °C, T. mi.
—146,8 °C. M3ompeH Jierko BoCILIaMEHsIETCS, paboTa ¢ HUM TpeOyeT O0IbIII0 OCTOPOKHOCTH.

[To ¢pu3noTOrNYecKUM CBOWCTBaM M30NIPEH MOX0X Ha OyTaJaueH, OJHAKO OoJiee aKTHBEH.
[TpucyrcTBre B aTMocdepe HEOOIBIIOro KOJIMYECTBA MapOB U30IPEHA BHI3BIBAET OUIYIIEHHE CY-
XOCTH BO PTy ¥ YCUJIMBAET CepALCONCHNE.

PeakTuBBI H 000pyI0BaHUE

4,4- Jlnmetrnauokcad -1,3 30-  TIpubop c enoyHbIM aedIerMaTopomM 1
50M Ui IEPErOHKU JUMETHIIMOKCaHa
1

[TpompbiiutenHsIit katamuzarop KCJJ VYcTaHoBKa pa3ioKeHus: JUMETWIIMoKcaHa 1

[Ipobupka(20mn) nns ucnapeHus uzo- 1

IpeHa U3 KOH/EHCaTa B Ta30METp

Konnueckue xoy0bI ¢ mpookamu (50m) 2
JKcnepuMeHTaIbHAs YaCTh

[lepen mpoBeneHHWEM pEaKIHU PAa3JOKEHUS TEXHHUYECKUU AUMETHUIIUOKCAH
NEPETrOHSI0T U3 KOJIOBI C €JIOYHBIM JediermMaTopom, oTOuparoT ¢pakuuio ¢ T. kum. 131-
135°C. OmHOBpEMEHHO C 3TUM MPOBOAT aKTUBALIUIO KaTalln3aTopa. AKTHUBAIIUS 3aKJII0YAECTCs B
MEJUICHHOM ToabeMe TemnepaTypsl B TeueHue 1-1,5 v go 350-375°C u B BBIIEpKKE MPU STOU
temneparype B Tedenue 20-30 ymun. Haunmnas co 150°C 10 kOHIIa aKTHUBAIIMU B TIEUb TTOIACTCS
BOJIa CO CKOPOCTHIO 1,3 11/(71 KaTanm3aropa-4) U MeIJICHHO MTPOCAChIBAETCA BO3AYyX C MOMOIIBIO Ta-
30MeTpa caMOl YCTaHOBKH pPa3jIOkKEeHMs], MO0 BO3JyXOJYyBKOW WM BOJOCTPYHHBIM HACOCOM.
OO6weMm katanm3aropa B ieuu 30 uz mpu cpenHem pasMmepe 3epeH ero 3x3 mm. [1o okoHua-
HUW aKTUBAIMH, HE TPEKpaIiasi Moa4ud BOJbI B PEAKTOP, MEPECTAIOT MPOCcaChBaTh BO3IyX. 3a-
TE€M HaYMHAIOT A03MPOBaTh AUMETHIAMOKCAH B KonmuecTBe 30 mi co ckopocthio 0,7 mia/(i1 ka-
tanm3aropa-4). OJHOBPEMEHHO YAAISIOT BOJHBIN KOHAEHCAT U3 pueMHuKa. [Ipu Takom mpose-
JIEHUH Tpoliecca Ha 1 MoJIb AUMETUIIAMOKCAHA MTO1aeTCsl HE MeHee 7 MOJIb BOBI.

B mpuemnyio konOy momamaer BCs BOAA, HENMPOPEardpOBaBIIUN TUMETHIINOKCaH,
dopManbaerun, 3HAYMTENbHAS 4acTh M30IpeHa, U30-
OyTEeHWIKapOWHON U Ipyrue npuMecH. HeCKOHIeHCHPOBABIIMECS B BOJTHOM XOJIOIUITHHHUKE
ra3pl IOCTYNAIOT B TPaJyHPOBAHHBIN Ta30METP C HACBHIIIIEHHBIM PACTBOPOM MTOBAPEHHOM COJIH.

Kak ToibpKko 3aKOHYUTCS JO3UPOBKA AUMETHIANOKCAHA, BBIKIIFOUAIOT 00OTPEB MeUH, HO
B PEaKTOp MPOAOIDKAIOT MPOMYCKaTh BOAY JJISl BEITECHEHHUS MPOJAYKTOB PEaKIIUH M OXJIaXK]Ie-
HHUs Katanu3aTtopHoro cios no 150°C. CkopocTh NpOmyCKaHHWs BOJABI Takas ke, Kak U BO
BpEMs OTIBITA.

[To okOHYaHHWH TIPOITYCKAHUS BOJBI IO BO3MOKHOCTH OBICTPO CIMBAIOT M3 NMPHEMHUKA
BOJIHBII ¥ YTJIEBOJIOPOJHBINA CIIOH B JIBE NPEABAPUTEIFHO B3BEUIICHHBIE W OXJIAXKICHHBIC B Jie-
JISTHOW BOJIe KOHMYECKHe KOJIOOUYKH ¢ MpoOKkamu. 3aTeM yepe3 CIMBHON KpaH MpUEeMHUKA KOH-
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JIeHCaTa MPOCACHIBAIOT BO3AYX B ra3oMeTpP C KOHTAKTHBIM ra3oM A ero pasbasneHus (3-
kpaTtHoe). Ilpu TakoM pa30aBieHHUU HCKIIIOYAeTCS KOHACHCAIMS M30IpeHa B razomerpe. M3me-
pSIOT 00BbEM raza B HEM, MPUBOJAT K HOPMAJIBHBIM YCIOBUSAM U OTOMPAIOT NMPOOBI B JABE IMHIIET-
KM; B OJIHOW OIIPEAEISIOT COJAEP:KAaHUE U30IPEHA, B IPYro MPOU3BOAAT IPYIIIOBOM aHAJIU3 Ha
npubope BTU-2 unu monHbIi aHamM3 Ha Xxpomarorpade.

VYTrieBOIOpOAHBIN U BOJAHBIM CJIIOM KOHJIEHCATa B3BEIINBAKOT Ha TEXHUYECKUX BECAX C
To4HOCTHIO 10 0,01 T U aHaTU3UPYIOT.

B yrieBomoposHOM ciioe OmpeAessiioT CoJlepKaHue U30MpeHa, n300yTeHHIKapOuHoia,
nuoKcaHa, popManbIeruia, a B BOAHOM CIIO€ ONPEACSAIOT coAepkaHue (opManbaeruaa u
PacCUUTHIBAIOT KOJHUYECTBO AUOKCAHA II0 PACTBOPUMOCTH B BOJE.

Ha ocHOBaHMU ONBITHBIX JAHHBIX U PE3YJITATOB AHAIN3A IIPOU3BOAAT PAacyeT BBIXOJOB
IIpY KOHTAKTHOM pacuierieHuu 4,4-nuMeTnininokcata-1,3 1 cocTaBisioT IPUMEPHBI MaTepH-
JIbHBINA OanaHc. B KoHIIE onpenesnsitoT AeHCTBUTENFHOE BPEMsI KOHTAKTA.

Pac4yeT BbIX010B IPH KOHTAKTHOM Pa3J10:KeHUH
4 A-nuMeTnaanokcana-1,3.
1 KonuuecTBOo NpONymEeHHOTO AUOKCAaHA:
g, =V -d(a_4aoaiiad )

m, = %(a_‘néu )

rae V—oGbeM amokcana, MiT; d - IIOTHOCTB, T/eM®; M—MOJTeKy IpHBIii BeC IHOKCAHA.
2. KonmuvecTBo 00OpaTHOTO JAMOKCAHA:
g, =V, (4_Aadaiiad )

O jn e
m, :Vz(a_ueu )

rae Vo - 00beM HENpopearupoBaBLIETO JUOKCaHa, MJI (110 IaHHBIM aHAIN3a).
3. KosmuecTBO quokcaHa, MpeBPaISHHOTO B ra3 (B MOJIb):
m3 — VrO(HGB + H84)
100-22,4

V° —00beM KOHTAaKTHOTO Tra3a, NPHUBEACHHOTO K HOPMAaJbHBIM YCIOBUSM, T,

Hegg + Hgs — ob1iee copepkanuie HempeaeNbHbIX B KOHTAKTHOM Ta3e, MOTJIONIEHHBIX 68
u 84% cepHoil kucnoToi, 06beMH. %o.

4. KonnuecTBO TUOKCaHa, MPEBPALICHHOTO B U30MPEH (B MOIIb):

m, = Vro'Xu n Agu
100-22,4 100-M,

TJIe X, - COAIEpP’KaHUe N30MpPeHa B KOHTAKTHOM Tase, 00beMH. %0;
Qu- coZiepKaHue U30IpeHa B KOHIeHcaTe, Macc. %o;
A - Bec KOHJIeHCAaTAa, T;
M,, — MONIEKYJISIpHBII BEC M30IIPEHA.

5. KonuecTBo quokcana, mpeBpaIieHHOTo B H300yTeHUIKapOuHON (B MOJIb):

m, = A-g,
100-M,

r7e gk - coJepkaHre n300yTeHnsI KapOuHoIa B KOHAEH caTe, Macc. %;
M, - MONIEKYJISIPHBII BeEC.

3aTeM ONpenensioT KOHBEPCHIO JUMETWIAMOKcaHa (B Moid. %) 1o raszam

m m, —m
—2.100 |, mo BO3Bpary IMOKCaHa — —2.100|, BBIXOJ H30MpEHa Ha MPOIYIIEH-
m; m,
. m o m
Hblii| —.100 | ¥ Ha pa3iokKeHHbIH | —2——-100 | IMOKCaAH, OMPEIEISIOT COMEPIKAHUE H30-
m, m, —m,
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m o
IpeHa B KOHTAKTHOM Tase | —-100 |, BBIXOX W30MpEeHa  HAa  Pa3NOKCHHBI  THOKCaH,
m
4

m
¢  ydetoM oOpasoBaHus M300yTeHMIKapOuHOMa | —2—.100 |. OnpenensoT  Takxe
m, —m, —Mm;
BBIXOJ (popMarbierusia Ha PaA3IOKEHHBIM JHOKCaH. 3aTeM ONpEeAeNAIoT IOTEepH JHOKCaHA B
% K MPOIYILIEHHOMY JIMOKCaHY:
m, —(m, +m, +m, + m,)
ml

-100

Pacuer maTepuanpHOro OanaHca CBOAAT B TaOIUILY.
MarepuaibHblii 0aj1aHC pa3iioxkenus 4, 4-nuMeTwyiiMokcana-1, 3 Ha kaTajauzarope
KCJ
Ycnosus: Temneparypa: 375—395°C; o0bemMHas CKOPOCTh 10 quMeTuianokcany (JAM/)
0,5—1,5 /(n karanuzaropa -4)

IIponymeno IToaydeHo xkoH- Brixo s
poHyIieHo, y IToJy4eHo KOHAeHcaTa, r 5 =
r TAKTHOIO ra3a, r H30MpeHa | =
. =
o =
o o
»= = o
v g « E 3 2
0 czs &= o o2 =
= e, 2| 9 5 e
A »':4 < = = % <
= 5 - s 8 e o o) A
) = o] O o s x =] g = =
o O =~ [¥ S| =~ == =y g 5
= S S 5 = C | Q| =< 5| 8| 8 s =
@) o = QO o) [} oy o Qo = )
2 N o [P [oTEN] [<2] < m 2 N Q (] < < = N
= T = T = = = =2 I I I = G I o e R Y 7T e an (GRS
Pacuer cpennero Bpemenu konTakta T (B cek):
V, -273-P
rT=——
V, T 760

rae Vk — cBOOOIHBINM 00bEM KaTallM3aTopa, M,
Vr —o0bem nporycKaeMbIX MapoB JUMETHITUOKCAHA M BOJIBI, MJI/CEK;
P -naBnenue B cucreme, MM pr. CT.;
T - Temneparypa peakuuu, °K.

JI1st pUOTM3UTENBHBIX PAcYeTOB CBOOOMHBIM 00BEM KaTaM3aTOPHOTO Closi MOKHO [Ipumsrsb
PaBHBIM OJTHOM TpeTH 00beMa KaTaau3aropa:

V. = Vs +Vio
t

rze t—obree BpeMs MpOMmyCcKaHus TUMETUITUOKCAHa,
Vima 4 Vio—00beM MapoB AUMETHIIMOKCAHA M BOABI, MPOLICANIMX Yepe3 CJIOM KaTaau3aTropa 3a
BpeMs t.
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Ilpunoscenue

L8 -

i ,

J

-

Puc. 1. Cxema yCTaHOBKH pa3j0kKEHHS TUMETHIIMOKCAHA:

1 — mo3arop; 2 — peakTop; a — TpyOUaras nevb C AEKTPOOOOrpeBoM; 4 — MPUEMHUK; 5 —  XO-
JONWIBHUK; 6 — ckisiHka THIeHko; 7 — OTBOJ ra3a W ra30MeTp MOCTOSHHOTO JaBICHHS: 8 —
MWLTHBOJIBTMETP.

Kpurepun oneHkH J1a00paTopHbIX padoT:
CTyneHT N0JKEH BBIMOIHUTH JBE JIa00paTOPHBIE PaOOTHI.
MaxkcumanbHO 16 6aioB — 3a MOJHOCTHIO PEIICHHBIE U TPAMOTHO O(OPMIICHHbBIE TPAKTH-
YyecKkue paboThl;
MunumanbHo 9 6alyIoB — 32 HEMOJIHBINA OTBET C AOMYIIEHUEM IPYObIX OMIMOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCyJIapCTBEHHOTO OI0OKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommuiekT 3aganuii 1y npakrnyeckux paoor (7 cemectp)
o pucruruinae b1.B.06 TexHoorust 0CHOBHOIO OPraHHYeCKOro M He(hTEXMMHUYECKOI0 CUHTE3A
[IpakTuueckas padora Nel
1. CocraBuTh MaTepHaIbHBINA OaNaHC MPOM3BOACTBA U30MPONIIOCH30Ia AKUIMPOBAHH-
eM OeH30Ja MPONMJICHOM B NMPHCYTCTBUU XJIOPUCTOTO ATIOMUHHS MPOU3BOAUTENHHOCTHIO 110
ThICSY TOHH B roj. KonBepcus 6en3ona cocrasisieT 76%, koupepcus npomnuiena — 93%, cenex-
TUBHOCTH 10 m3omnponuidensony — 75%. KonnuectBo wacoB pabotsl ycraHoBkH B roj — 8400.
[Ipouecc ueT no caeayrmuM peakuusm:
CgHe + C3Hg — CgHsC3H7
CeHg + 2C3Hs — CsHa(C3Hy),

2. CocTaBuTh MaTepUaIbHBIN OaaHC MEPBOM CTAAMH MPOU3BOJICTBA M30IIPEHA JIBYXCTa-
JUIHBIM JIETHJIpUpOBAaHUEM M30NeHTaHa u3 pacueTta 190 Thicsiu u3onpena B rod. M3onpen noiny-
YaloT B JIBE€ CTa/IUU:

i-CsHyp — 1-CsHyp + Hp
i-CsHyp — 1-CsHg + Hy

Pacxoanbnii k03 dunmeHT nzoamuneHoB Ha u3omnpeH paseH 1,45. Konsepcust nzonenTa-
Ha Ha NepBOM cTaauu coctasisieT 55%, celleKTUBHOCTD 10 u3oaMuieHaMm — 83%. B kauecTse no-
OOYHBIX IPOAYKTOB Ha MEPBOIl cTaguu 00pa3yroTcs Jerkue yrieBoaoponabl. KomuuectBo yacoB
paboter ycranoBku B o — 8400.

3. JlaTh onpeaeneHus CIeayIONIUM HOHATHSIM:
1) MolIHOCTD anmnaparypsl;
2) MHTEHCUBHOCTD ITPOLIECCa;
3) IpOoU3BOAUTENBHOCTD TPYAQ;
4) ce0ecTOMMOCTh MPOIYKTA.

Kpurtepuu oueHkn npaktuieckoi padoThbi:
CTyIeHT TOIDKEeH BBITIOJTHUATE OJJHY MPAKTHYECKYI0 padoTy.
MaxkcuManbHO 10 6aioB — 3a MOJHOCTHIO PEIIEHHBIE U TPAMOTHO O(OPMIIEHHbBIE TPAKTH-
YyecKkue paboThI;
MunuManbHO 6 6aIOB — 32 HETIOJIHBIN OTBET C JOIMYIIIEHHEM OITHUOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYJIapCTBEHHOT'0 OIOPKETHOTO 00Pa30BaTEIbHOIO YUPEKICHHS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommuiekT 3aganuii 11 rpynnoBbIX auckyccuii (7 cemectp)
o pucruruinae b1.B.06 TexHoIorust 0CHOBHOIO OPraHUYeCKoro M HehTEXMMUYECKOr0 CUHTE3A
I'pynnosas auckyccus Nel «lIpousBoacTBo ctupona»

1. TexHonornueckass cxema MOJy4eHHUs STHIOCH30J7a. XUMHUYECKHE pPEaKluH, Jie-
JKallue B OCHOBe Ipouecca. Kataiutuyeckuil komiuiekc. YcioBus mpouecca. OTMBIBKA U
HeHTpanu3anus peakimoHHONW Macchl. PekTugukanus peakinoOHHON Macchl.

2. TexHosornyeckass cxemMa COBMECTHOI'O IIPOM3BOJCTBA CTUPOJIA U OKHUCH IIPOIU-
nena. [lomyuenune ruaponepexucu >TuinOen3ona. IIpouecc snokcuaupoBanus. Jlernapartanus
M®K. Xumundeckue peakliiy U yCIIOBHsI IIPOTEKAIOIIUX IIPOLIECCOB.

3. AJbTepHAaTUBHbBIE CIIOCOOBI MOMYyYEHHUs CTUPOJIA.

I'pynmoBast auckyccust No2 «IIporieccsl monuMepu3anny 1 OJIUTrOMEpU3alny B HehTexu-
MHYECKOM CHHTE3E»

1. MexaHu3M KaTUOHHOM MOJMMEpPU3allMM Ha IPUMEpE MPOU3BOACTBA OyTHIIKAYdy-
ka. TexHonornyeckas cxeMa IojydeHus OyTHIIKaydyKa.

2. IIpou3BOACTBO TPUMEPOB U TETPAMEPOB IPOINUIIEHA. XUMH3M, TEXHOJIOTHUECKAs
CXeMa, HalPaBJICHHsI UCIIOJIb30BaHUA TOTOBOM IIPOLYKIUH.

3. [Tpon3BOACTBO JMHEHHBIX O-0JC(PUHOB. XHWMHU3M, TEXHOJIOTMYECKas CXema,
HaIlpaBJICHUS UCIIOIb30BAHMS TOTOBOM MPOAYKIIMH.

Kpurtepuu oneHk# rpynnoBbIX JUCKYCCHIi:
CTyIeHT HOJDKeH yJ4acTBOBATh B IBYX I'PYIIIOBBIX TUCKYCCHSIX.
MaxkcumanbHO 4 6ajuioB — 3a TMOJHOCTBIO PEIICHHBIE U TPAMOTHO O()OPMIICHHBIE TIPAKTH-
YyecKkue paboThI;
MunumanbHO 3 6aJijIOB — 32 HEMOJIHBINA OTBET € AOMYLIEHUEM OIIMOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit denepannu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KomnuiekT BOnpocoB 1J1si KOHTPOJILHOH padoTsl (7 cemecTp)
o pucrumuinae b1.B.06 TexHoIorust 0CHOBHOIO OPraHUYeCKOro M He(hTEXMMHUYECKOI0 CUHTE3A

1. CocraBuTh MaTepHaIbHBINA OaNaHC MPOM3BOACTBA U30MPONIIOCH30Ia AKUIMPOBAHH-
eM OeH30J1a TPOMMUIIEHOM B MPUCYTCTBUHU XJIOPUCTOTO ATFOMUHUS IPOU3BOAUTENIBHOCTHIO 90 ThI-
csia ToHH B roj. KonBepcus 6en3omna cocraBiusier 79%, koHBepcus npomuiieHa — 95%, cenexkTus-
HOCTH 110 M3omponuiadenzony — 69%. KonmdectBo yacoB pabotsl ycraHoBku B roa — 8400. IIpo-
[[ECC UJIET 1O CICTYIOIIUM PEAKIIHSIM:

CgHe + C3Hg — CgHsC3H7
CeHg + 2C3Hs — CsHa(C3Hy),

2. CocTaBUTh MaTepUaIbHBIN OaaHC MEPBOM CTAJAUK MPOU3BOJICTBA M30IPEHA JIBYXCTa-
JUIHBIM JIETHJIPUPOBAaHUEM M30IEHTaHa U3 pacueTa 220 Thicsid u3omnpeHa B rof. M3onpen noiny-
YaloT B JIBE€ CTa/IUU:

i-CsHyp — 1-CsHyp + Hp
i-CsHyp — 1-CsHg + Hy

Pacxonnbiii ko3 unmenT n3oamMmieHoB Ha u3onpeH paseH 1,6. KonBepcus n3oneHrana
Ha nepBoi craauu coctaBisieT 45%, CeNeKTUBHOCTh N0 u3oamuiieHam — 87%. B kauecTse mno-
OOYHBIX IPOAYKTOB Ha MEPBOIl cTaguu 00pa3yroTcs Jerkue yrieBoaoponabl. KomuuectBo yacoB
paboter ycranoBku B o — 8400.

3. JlaTh onpeaeneHus CIeayIONIUM HOHATHSIM:
1) MolIHOCTD anmnaparypsl;
2) MHTEHCUBHOCTD ITPOLIECCa;
3) IpOoU3BOAUTENBHOCTD TPYAQ;
4) ce0ecTOMMOCTh MPOIYKTA.

Kpurtepuu oneHKku KOHTPOJIbHON padoThI:

CryzneHT oJDKeH caTh | KOHTPOIBHYIO paloTy:

MaxkcumanbHo 30 6ay10B — 3a MOJIHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIIPOC;
MUHHUMAJIBHO 18 0asioB — 3a HEMOIHBIA OTBET C JIOMYIIEHUEM OITHOOK.
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TecroBble 3a1aHus M0 TUCHUILINHE: « TeXHOJI0TMSI 0OCHOBHOIO OPraHUYeCKOro U HepTeXu-
MHYECKOT0 CHHTE32»
(8 3aUeTHBIX €IMHHUII, FK3AMEH)

Pa3nen 1. BBenenne
Tema 1. UCTOYHNKH CHIPbSI M MCXOIHbIE BEIIECTBA /IJISI OPraHMYecKoOro CHHTe3a
1. 3a0anue 3axpvimoii hopmol ¢ €OUHUUHBIM BbLOOPOM:
1. OCHOBHBIMU UCTOYHUKAMHU JIJIsI OPTAHHMYECKOTO CHIPHS SIBJISIFOTCSI:
a) MeTaJUIbI
0) KUCIIOTBI
B) HeTH
T') CoJu

2. Penukiibl 06ecrieunBaoT:

a) HEIIOJIHOE UCII0JIb30BAaHUE ChIPbs

0) yMEHbIIIEHUE BBIX0/1a IPOAYKTOB

B) IOJIyYeHHe POAYKTOB TpedyeMoH Y1 CTOThI
I') BCE BbIILIE IEPEUUCIICHHbIE BAPUAHTbI

3. Koym4ecTBO peakIMOHHO — anmapaTypHBIX CTaINN, OCYIIECTBIISIEMBIC P XUMHUYECKOM IIpe-
BpAIllCHUHY BEIICCTB:

a) 1-3

0) 2-4

B) 1-4

r) 3-5

4. YKaxuTe MOHATUE, XapaKTEPU3YIOIIEEe KOIMUECTBO ChIpbs M3PACXOJ0BAHHOIO B X0JI€ MPOTe-
KaHHs XMMUYECKOI0 IpoLecca:

a) CEJIEKTUBHOCTH

0) KoHBepcus

B) BBIXOJ1 HA MPOMYIIEHHOE ChIPhE

') pacXOAHbIN KO3PPUIUEHT

5. Jlnsg uHTeHcu(UKAUU XUMUYECKUX CTaUil PUMEHSIOT:
a) BBICOKOAKTHBHbIE HHTHOUTOPHI

0) HU3KOAKTUBHBIE UHTHOUTOPHI

B) BICOKOAKTHBHbBIE KATAJIM3ATOPbI

') HU3KOAKTUBHBIE KaTaJIN3aTOPBI

2. 3adanue 3axpuimoti popmul ¢ MHOHCECMBEHHBIM 8bIOOPOM.

6.Peninkiibl 06ecrneynBaroT:

a) 0oJiee MOJTHOE UCIOJIb30BAHNE ChIPbS

0) yBeJIMYECHHE BHIX0/A NIPOAYKTOB

B) NOJIyYeHHe NMPOAYKTOB TPpeOyeMoil YNCTOThI
r) YTWIN3ALHUI0 Telia

7. Jlns uHTeHCUPHUKAUU XUMUYECKUX CTauil MPUMEHSIOT:
1) kaTaau3zaTopsl

2) BBICOKHE TeMIIEPaTypbl

3) UHTUOUTOPHI
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4) naBJIeHUsI WJIN BAKyyM

3. 3a0anue omxpvimoi ghopmoi:
Bcemasumuv nponywennule cnrosa

8. OCHOBHBIMH HCTOYHMKAMH JJIsi OPraHMYECKOTO CUHTE3A SBISIOTCS HE(PTh U . (ca3)

9. OCHOBHBIMI/I TCXHUKO-3KOHOMUYCCKHMHU IIOKa3aTC/sIMU HNpoHccCa SABJIAIOTCA CTCIICHL IIPC-
BpAILCHUS U . (cenekmueHocmo)

10. Hns wHTEHCH(PUKAUK XUMHYECKUX CTAAWi MPUMEHSCTCS TeMIeparypa, HaBJICHUE U
. (kamanuzamop)

11. CeipbeM 7151 OPraHUYECKOTO M HE(PTEXUMHUYECKOTO CHHTE3a CIyXKaT MpeaesibHbIe, Hempe-
JIeJbHBIE U apOMaTHYECKUE .(yeneeooopoowt)

12. Ilpu xouBepcuu, paBHoil 1, s peakuuu tpeOyercst 30 kr ymcroro pearenrta. Ecim KoH-

Bepcus paBHa 0,6 KOJIMYECTBO peareHTa moTpedyercs kr .(50)
13. Temmeparypa, KaTaau3arop H NPUMEHSETCS IS HHTEHCH(PHUKAIUK XHMH-
YECKHMX CTAIH . (0oaenenue)

14. [lony4yeHne XUMHUYECKUX TIPOYKTOB HA OCHOBE HEPTH U YIJIEBOIOPOIHBIX Ta30B CHHTETHYE-
CKUM IIyTEM Ha3bIBACTCS CUHTE3. (Hepmexumuueckuii)

15. Jlns peakuuu B3AT TE€XHUYECKUH peareHT Macco 10 kr, copepxaHHe MpUMECEd B HEM
5 % macc. Macca npumeceit cCoCTaBUT kr.(0,5)

16. IIOHSATHE, XapaKTEPUIYIOIlee KOJINYECTBO ChIPhI M3PACXOLOBAHHOIO B XO-
JIe IPOTEKaHUsI XUMUYECKOT0 Mpoliecca (KoHeepcust)

17. KaTtanu3aTopHbIil pacTBOp MOJIBEPTalOT PEreHEPALIMU B CIICAYIOIIECH MOCIIEI0BATEIbHOCTH:
OCa)KJICHHE, PAaCTBOPEHHUE H 0caJika TJIPOKCHJIOB METAJUIOB. (punvmpayus)

4. 3a0anue na ycmanoseieHue npasuibHOU NOC1e008aAMeENbHOCU.
Yemanosume npasunvhyto nocredosamensnocmo

18. XpomaTorpaduueckuii aHaIM3 ra3000pa3HbIX YTIEBOAOPOJAOB MPOBOST B CIEAYIOIICH MO-
CJIeZI0BATEIILHOCTH:

onpeaernstot coaepxkanne Oz, Ny, CHy, CO, CyHg 2
OTIPE/ICIISAIOT COJIepPIKaHNe BOJIOPOA B ra3e Q)

onpenensor coaepxanne O, + No+ CHy + CO, CoHg + CoHy C3Hg, C3Hg 3

5.3a0anue na ycmaHo8ieHue CoOomeemcmaeust.
Yemanosume coomsemcmsue Meofcdy cm0ﬂ6z4a/wu. Omeem 3anuwiume no pesyibmamam

UBMEHEHHOL HyMepayuu 6mopoco cmoaoya no OmHoweHuro Kk nepgomy, Hanpumep 14, 2b.

19. YcTaHOBUTE COOTBETCTBUA.

1. lns pa3aeneHus: cMecel Wik O4MCTKH BhICOKOKHU- | A) [Ipocras meperonka
MSIIMX KUJKUX BEIECTB MPUMEHSETCS

2. DddexTuBHOE pazsieleHue BEUIECTB ¢ OIN3KOM b) Ileperonka B Bakyyme
TEMITepaTypOi KUTICHHsI 00eCTIeYBACT

3. Haubonee ObicTpbIM MeTOZIOM pazzaeneHusi cmecu | B) Pextudukanus
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‘ KUIOKHUX BCIICCTB SIBJISICTCS |
(1-5,2-B,3-A)

20. YcTaHOBUTE COOTBETCTBUSL MEXKAY 3TallaMU XMMHUKO-TEXHOJIOTUUECKOT0 MpoIecca o Mepe
npeoOpa30BaHMs UICXOHBIX BEIIECTB B 11€JIEBbIC TPOJIYKTHI
DTanbl XUMUKO-TEXHOJIOTMYECKOT0 Mpolecca ITopsinKOBBIM HOMED dTana
A) Briienenue 11€1€Boro npoayKra
b) TloaroroBka ceipbs
B) Xumwnueckoe npesparieHue
') Yrunmsanust toO0YHBIX TPOAYKTOB
(1-b,2-B,3-A4,4-1)

AIWIN|F

Paznen 1 Beegenue
Tema 2 Kokcoxumuyeckoe 1 HeprexumMmuieckoe Cbipbe

1. 3a0anue 3axpvimoii hopmel ¢ eOUHUUHBIM BbLOOPOM

1. OcHoBHO¥M c1OCOO TPOU3BOACTBA ITHIICHA
a) MUPOJIN3 YIJIeBOJOPOIHOIO ChIPbS

0) KOKCOBaHUE KAMEHHOTO YTJIs

B) KHCJIOTHAs OJIMTOMEPU3ALUs OJIePHHOB

T') AUCIIPONIOPIIHOHUPOBAHHE OJICPHHOB

2. 'a30(pakiMOHUPYIOIIME YCTAHOBKU UCTIONB3YIOT IS Pa3aeIICHUS
a) MPUPOJHOTO raza

0) MONYTHOrO ra3a

B) ra3a KOHJICHCATHBIX MECTOPOKICHHIH

T) JIerKkuX (Qpaxuii HeTH

3. Kakoii kitacc yrieBo0pooB, Kak MpaBUiIo, B HEPYTH HE COACPKUTCS

a) Ha(TeHsI
0) nmapaduHbl
B) apeHbI

r) oJie)UHbI

4. HepgocraTkom kapOamuaHonaenapadguHU3alMMHEPTH SIBIIIETCS

a) IPUMEHEHHE JOPOTOCTOSALINX PACTBOPUTENEH

0) MprMeHEHHE BBICOKHX TEMIIEpaTyp

B) OrpaHUYEHHBIN BBIOOP MCIOJIB3YEMOro JenapauHU3UPYEMOTO ChIPbs
) HU3Kasl CeJIeKTUBHOCTh

5. [IpupoHbIil Ta3 BEITOAHO UCTIOIB30BATh TOJIBKO KaK UCTOUHUK

a) MeTaHa
0) sTaHa

B) MpornaHa
r) OyraHa

2. 3a0anue 3aKkpulmoti hopmbl ¢ MHONHCECMBEHHBIM 8bLOOPOM.

6. OCHOBHBIM HCTOYHUKOM JIJIsl TIOJTYYIEHHUS apOMATHUECKUX YIIIEBOIOPOJIOB SIBIISIETCS
a) TMONYTHBIH ra3
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0) KaMeHHBbIN yroJib
B) IPUPOJHBIN ra3
r) He(pTh

7. Necopbuuro nmapauHOB MOXHO NMPOBOAUTH (BBIJACIICHUE H-TIAPAQHHOB C MOMOIIBIO IEOTH-
TOB)

a) CHHJKeHHeM JaBJIeHHSA

0) MOBBIIIICHUEM JaBJICHUS

B) CHMJKEHUEM TEMIIEpaTyphbl

) NOBBILIEHNEM TeMIlepaTyphbl

1) BbITECHEHHEM IPYTHMH BellecTBaMu

3. 3a0anue omxpvimoii ghopmoi.
Bcmasumo nponywennule cioea

8. Ha ycraHoBkax mHpoju3a B KA4eCTBE CHIPbS I IOJYYCHHS OTHUJICHA HCIIOJIb3YETCS
dpakus nepepaboTku HeDTH. (beH3uHO06as)

9. YTIE€BOAOPOJIHOTO CHIPhSi — OCHOBHOM CIOCOO TMOJIYYeHHS] HU3MIUX oJiedu-

HOB. (nupoaus3)

10. IIpombinuieHHBIN Tporecc nepepaboTKi OSH3MHOBBIX M JUTPOMHOBBIX (pakmuii HEPTH C
LEJIbI0 IOJIyYEHUS! BBICOKOKAUECTBEHHBIX OEH3MHOB U APOMATUYECKUX YIJIEBOJAOPOJOB — ATO

(pugpopmuna)

11. OcCHOBHBIMH apOMAaTHYECKHUMH IPOMYKTAMH KATAIMTHYIECKOTO PHU(POPMHUHTA SBISIOTCS OEH30,
U KCUJIOIL. (mosyosn)

12. YcranoBka DJIOY npennazHaueHa st 00€3BOKUBAHUS U He(TH.(0becconueanus)

13. KyOoBbIif 0cTaTOK BaKyyMHO# IEPErOHKH Ma3yTa — . (2yopon)

14. Iporecc XUMUYECKOTO MPEBPAIICHUS OPraHUYECKUX BEIIECTB He(PTAHBIX (paKIuil 0] BO3ACHCTBY-

€M BOJIOPO/Ia ITPH BBICOKOM JIABJICHHU U TEMIIEPaType — 3TO . (cuopoouucmxa)

15. Ky06oBblii ocTaToK aTMOC(EpHOH meperoHku HedTr — . (mazym)

16. ra3 — OCHOBHOM HCTOUYHHUK METaHa.(npupooHbslit)

17. ' ®Y — ycraHOBKH, IpeAHA3HAYCHHBIE JIJIs pa3IeicHUs rasa.(nonymmnozo)

4. 3a0anue na ycmanognenue NpasuibHOU NOC1e008AMENbHOCIU.
Ycemanosume npasunvhyto nocredosamensnocmo

18. TTocnemoBaTeIbHOCTD YBEIUUCHHS CPEIHEH TeMITepaTypbl KUTICHUST He()TEPOTYKTOB
KepocunoBast ppakmus 2
bensunoBast paxius 1)
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Masyt 4)
JuzenpHas Gppakius 3

5. 3aoanue na ycmanoenienue coomgemcmeus.
Yemanosume coomeemcmeue medxncoy cmoardoyamu. Omeem 3anuwiume no pe3yibmamam
UBMEHEeHHOU HyMepayuu 6mopoco cmoibya no OmHoweHuio K nepgomy, Hanpumep 14, 2b.

19. CootBercrBUE MCXKAY UCXOAHBIM BCIHICCTBOM IJId OPraHUYCCKOTO CMHTC3a M IMPOMBIIIJICH-
HBIM CIIOCOOOM €10 MOJIy4CHUSA

HcxoaHo€e BEecTBo Cnioco0 nosyyeHust
1) HuzmMe napaduHel A) uposn3 yriieBoJ0po0B
2) oneduHsI b) nepepaboTka nomyTHOro raza
3) apoMaTH4ecKue yrieBoa0pOIbl B) xaranutuyeckast KOHBEPCHUS YIIEBOJOPO-
4) cuHTes3-ra3 JIOB
') KOKCOBaHME KAMEHHOT'O YIJIs

(1-B, 2-A, 3-T, 4-B)

20. CooTBeTCTBHE MCKAY XUMUKO-TCXHOJIOTHYCCKUM IIPOLCCCOM U YCIIOBUAMU €TO ITPOBCACHUA

IIpouecc Temneparypa nporuecca
1) nuponu3 yriieBoJ0poI0B A) 110 1000 °C
2) KOKCOBaHHE KAMEHHOTO YTJIsI B) 250-300 °C
3) KpeKUHT YIJIeBOI0POIOB B) 850-870 °C
4) KaTaIUTHYSCKUN pUGOPMUHT I 550 °C

(1-B, 2-A, 3-T, 4-B)

Pa3nen 2 [Iuposu3 yriieBoaopoaoB
Tema 3 [Iuposin3 yriieBoaopoaoB KaK ciocod moJryuyeHus HempeaeJbHbIX U apoMa-
TUYECKHX COeIMHEeHU I

1. 3a0anue 3akpvimoii hopmwvl ¢ eOUHUYHBIM BbLOOPOM.

1.ITpu kakux Temieparypax B IPOMBIIIIEHHBIX YCIOBUAX OCYLIECTBIISIIOT MPOIecC MUpoan3a’?
a) 300-400 °C
6) 800-950 °C
8) 400-550 °C
r) 150-300 °C

2. YKaxuTe NOHSITHE, XapaKTepU3YyIOIlee KOJIMYECTBO ChIPbSl M3PACXOJOBAHHOTO HA EAMHUILY
POIYKTA.

a) CEJIEKTUBHOCTH

0) KoHBepcHs

B) BBIXO/J1 HA MPOMYIIEHHOE ChIPhE

) pacxXoaHbIi K03 puuueHT

2. 3adanue 3aKpbimoti popmuvl ¢ MHOIHCECMBEHHBIM 8b100POM.:

3.Kakue npoayKThl HCIIOJIB3YIOT B KAYECTBE UCXOIHOTO CHIPhSI B MPOIIecce MUPOIHU3a
a) NPSIMOTOHHBbIH 0eH3MH

0) nponaH-0OyraHoBas ppaxkuus

B) TYApPOH

I') FeKCeH
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4. Peakiuu, NpOUCXOSLIME B MPOLECCE MUPOIU3A YCIOBHO JEISAT Ha IEPBUYHBIE U BTOPUYHBIE.
KoBTOpu4HBIM peakiusM mpoliiecca MUpoin3a OTHOCATCS:

a) peakIusi U30MEpU3IIU

0) peakuusi 00pa3oBaHusi TBEPABIX YIJIEPOAUCTHIX COeTHMHEHUI

B) peakiusi KpeKuHra napauHos

I) peakuusi KOHJAeHCAUNH / TOJTUKOHAEHCAIUN

5.Kakue TeXHOJOTHUECKUE MEPONPUSATHS 110 CHIKEHUIO MOOOYHBIX PEAKIMI MPEAPUHUMAIOT B
IIPOLIECCE TEPMUUECKOT0 TUPOIIN3A!

a) BeJIeHUE Mpoliecca IPU MaJIOM BpEMEHH NPEObIBaHUS B PEAKTOPE (MEHEE CEKYH/IbI)

0) yBeIMYEHHE JIaBJICHUS

B) 101242 BOJSIHOI'O IIapa Ha Npouecc

I) 3aKaJIKa IPOJYKTOB pPeaKIuu

6.IlpoxykTaMu mporecca NUpoIu3a SBISIOTCS:
1) onepunbI

2) OeH3o0a

3) kokc

4) cunTe3-ra3

7. TexHonoruyeckas cxema Ipolrecca NupoiInu3a COAEPKUT CIEIYIOLIEe OCHOBHBIE aIapaThl:
1) TpexceKMOHHBIN PeaKkTop

2) neub
3) pekTHPUKANNOHHAS KOJTOHHA
4) ancopbep
3. 3adanue omxpoimoil popmoi:
Bcmasvme nponywennoe cnoso
8. — PE3KOe OXJIaXJIE€HHUE MPOAYKTOB PEAKIMH C LENbI0 MPEIOTBPALICHHS MOJIHMe-

pH3alny MPOAYKTOB MUPOIN3A. (3AKAIKA)

9. IIpssMoroHHBIN OCH3WH MOAAETCS HA MPOIECC B MOJSPHOM COOTHOIICHUHU K BOJSHOMY Tapy
IpPUMEPHO paBHBIM 4:1 1uis npoiiecca CeIeKTUBHOCTH. (yeenuuenusn)

10. Muponu3 nmponaH-O0yTaHOBOH (pakmuy Mo TerioBoMy 3 ety sBiseTcs peakuu-
eit. (9noomepmuueckoir)

11. Yacte neun nupoausa cosepskaiiie Nupo3MeeBUKH Ha3bIBAETCS (paouanmmnasn)

12. Tlpouecc, cx0XHil € MPOLECCOM MUPOIM3a, NMPOBOJUMBIA MpU Oojiee MATKUX YCIOBHUSAX
Ha3bIBACTCS . (kpekumne)

13. TIpomecc momydeHus: OEH30JIa C WCIOJB30BaHUEM OCH30JI-TONYON-KCHIIONBHON (pakinu
IIPOYKTOB IUPOJIN3A - . (cuopooeanxunuposanue)

14. U3 yrneBomoponoB ¢pakuuu Cs, BBIACNEHHBIX U3 MPOIYKTOB MHUPOJU3a, MOIYy4aroT
. (uzonpen)

15. 3akaouHO-MCIApUTENbHBIE alaparhl B MPOIECCE MUPOJIN3a IpeIHA3HAYCHBI IS TPEIOT-
BpAICHHS ITPOIECCOB . (nonumepuszayuu)
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16 OcHoBHOE MNPOMBIIIJICHHOC MMPHUMCHCHUC 3TUJICHA HAXOJUT B IMPOHU3BOJACTBC
(nonrumepos)

17. I'a3000pa3Hble NPOAYKTHI ITpoliecca MUPOJIN3a Ha3bIBAIOT - (mupora3s)

18.ITponyckHasi cioCOOHOCTH MO MPsIMOTOHHOMY OeH3uny coctaBisier 15000 kr/4. KonBepcus
nporiecca — 100%, cenekTuBHOCTh — 75%. Haitnure Maccy [kr/4] moaydenHorosTriieHa.(11250)

4. 3aoanue na ycmanosnenue npasuibHOU HOC1e008amelbHOCmU
Yemanosume npasunvhyio nociedosamenbHOCHb

19. YcranoBuTe nmpaBUWIIbHYIO MOCIIEIOBATEIBHOCTD ITANOB MPOLIECCa MUPOJIN3a MPSIMOTOHHOTO
OcH3uHa (110 Mepe Mpeodpa30BaHUs UCXOIHBIX BEIIECTB B IICJICBHIC MPOIYKTHI)

ITopsiAkOBBIM HOMEp HTana Oranbl XUMHUKO-TEXHOJOTHYECKOT0 Mpoliecca
1 A) XuMuueckoe npeBpaiieHue (JeCTpyKIus)
2 b) 3akanka npoaykToB

3 B) IlogorpeB npsiMOrOHHOTO OEH3MHA

4 I') Boigenenue stusnena

(1-B; 2-4; 3-b; 4-T)
5.361061Hu€ HA yCmaHoeJleHue coomeemcmeust
Yemanosume coomeemcemeue Meofcay cm0ﬂ6uajwu. Omeem sanuwume no pesyibmamam

U3SMEHEeHHOU HyMepayuu 6mopo20 cmoadya no OMHOUEHUIO K nepeomy, Hanpumep 14, 25.

20. Haiimute cOOTBETCTBHE MEXKAY JIEBBIM H IIPABBIM CTOJIOIIAMH.

KOMITOHEHTHI HaumeHnoBanue npo1yKTOB-KOMIIOHEHTOB ITpoLiEC-
ca TePMUYECKOIr0 MUPOJIN3a

1 KUK TPOIYKT A) CO,

2 TBEpABIN NPOAYKT b) dpakuus Cs

3 ra3000pa3HbIi NPOAYKT B) xokc

4 11e71€BOM MPOAYKT I') sTunen

(1-b; 2-B; 3-A; 4-TN)

Pasnen 3 Ilponecco! ajikuaupoBanusi B npombinuienHoctu QOHC
Tema 4 IlpousBoacTBo 3TUI0EH30/12

1. 3a0anue 3akpvimoii hopmwvl ¢ eOUHUYHBIM BbLOOPOM.

1. Onpenenuth Kakoe KOJUYECTBO MPOIYKTOBOOPA3yeTCs, €CIM Ha PEAKIUI0 aKIIMPOBAHUS
Oenzona mogano 150 kr stmnena u 250 kr 6ensona (Mr(CgHg)= 78 kr/kmomnb; Mr (C,Ha)= 28
kr/kmoiis):CgHg + CoHy > CsHsCoHs

a) 1,41 xmonp

0) 2,52 kmoJb

B) 5,35 KMOJIb

r) 3,21 kMOJIb

2. B mpomecce ankunupoBaHus O€H30J71a ATHICHOM YeMy paBHa CEJCKTHBHOCTH OCH30Ja, €CIn
Bcero OeHzosa mpeBpatmiock 10 KMok, a ATHI0eH301a 00pa30BAIOCH 8 KMOJIH?

a) 0,1

0) 8

B) 5
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r) 0,8

3.YKaxuTe MOHATUE, XapaKTEPHU3YIOIIee KOJIMYECTBO CHIPbS M3PACXOJ0BAHHOIO B XOJE MpOTe-
KaHUsI XUMHUYECKOTO IpoIecca.

a) CEJICKTUBHOCTD

0) KoHBepcHus

B) BBIXO/] Ha MPOIYILIEHHOE ChIPbE

T') pacXoIHbIN KO3 HUITUEHT

2. 3adanue 3axkpvimoti popmvl ¢ MHOIHCECMBEHHBIM 8bIO0OPOM.:

4.K paBHOBECHBIM 00pPaTUMBIM PEAKLMSIM OTHOCATCS
a) peakuusi ATKHJIHPOBAHUA 0eH30J1a ITHICHOM

0) peakuys N30MepU3allii H-NIEHTAHA B U30IIEHTAaH
B) peaKLMsl OKCUIIPOIIUIMPOBAHUS aHWINHA

I') peakuus XJIOpUPOBAHUS ITUIIEHA

5.Karanuzaropamu mporecca aTKUINpOBaHUsl OSH301a ITUIICHOM MOTYT SIBJISITBCS:
a) XJIOPUCTBIN AJIOMUHUI

0) anroMoK00anbTMOINOIEHOBBIKTAIN3ATOP

B) KaTaJIn3aTop«cepedpo Ha eM3e»

') HEeOJUTHI

6. [Ipomeccrl anKuIMpoOBaHUS (3aMEIIEHUE HA aJKWIBHYIO TPYIITY aToMa BOJOPO/Ia) MOpa3ie-
JSIFOT HA:

1) aKknIMpoBaHMe 1O ATOMY yIJiepoaa

2) aJKUJIHPOBaHMeE M0 ATOMAM KHCJI0POa

3) aIKuJIMpoOBaHUeE MO ATOMY a30Ta

4) anKWwIMPOBAaHUE 110 ATOMY BOJOPO/Ia

7. DTHII0EH30J1 HAaXOIUT MIPUMEHEHHUE B MPOIIeccaxX MOTyYSHHUs TPOTYKTOB:

1) crupoa
2) Tosryo
3) noIuCTHPOI
4) penon
3. 3adanue omxpoimoil popmoi:
Bcmasumo nponywennule criosa
8.Peakmus — 3TO MEXMOJIEKYJIIpHAs MUTpaIus (JIUCIPOIOPIIHOHNPOBA-

HUE) ATKUJIBHOMN TPYIIbI (Repeankuiuposanus)

9.beH3011 MOIaeTCA HA MPOIECC B MOJIIPHOM COOTHOIIEHHH K ATHUJICHY MPUMEPHO PaBHBIM 3:1
JUTSL YBEJTHUCHHMSI nporiecca(cerekmusnocmu)

10.Peaknust  ankuimuMpoBaHHWS ~OEH307a OTHWJIEHOM IO  TEIUIOBOMY J(PQEeKTy  SBIsIeT-
csl peaxuueil. (9kzomepmuyeckoir)

11.B mpouecce ankwinpoBaHusi O€H30ja 3TUJIEHOM HajJu4Me BJIard B OeH30J5ie 00yclaBiIMBa-
eT KaTAIUTHYECKOW CHCTEMBI: XJIOPHCTOTO AIFOMUHUS W MHUITMATOPA Tpoliecca -
XJIOPUCTOTO 3THIA (Oe3aKmusauuro)
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12.Cornacuo npunuumy Jle-lllarense ans cMemieHus paBHOBECHs IMpoliecca aJKUIMPOBAHUS
O6enzonma ostwieHoM (AH<0) B cropoHy STWi0eH307a HEOOXOOUMO  TEMIIEparypy

(nonuswcams)
13.Cornacuno npunuuny Jle-Illarense, ¢ 1eabpi0 yBeTHMUEHHS BBIX0/JA STHIOCH301a TIPU ATKUIIN-
poBaHUM OEH30J1a ATUIICHOM, MPOIECC HEOOXOAUMO BECTH TPHU naBJieHuu (no-
6bILULEHHOM)

14 PeakiMoHHYIO ~ CMeCh  mpollecca  aJKHJIMPOBaHUS ~ OCH30/la  OTHJICHOM  Ha3bIBa-
10T (ankunam)

15. IlpuMeHsieMBlii B ITpoliecce alKUIMPOBAHUS KaTaau3aTop XJIOPUCTHIN allOMUHUI U MHULMA-
TOpa TIpolecca - XJIOPUCTOTO OTHiIAa OO0YCIAaBIMBAIOT  BBICOKYIO aKTHB-
HOCTb.(KOPO3UOHHYIO)

16. OCcHOBHO€E MPOMBINUICHHOE MPUMEHEHHE STHIOEH30/ HaXOAUT B MPOM3BOJICTBE MOHOMEpa-
(cmupona)

17.]1ns peakuuu anKuiIMpoBaHUS OEH30Ja STUICHOM B3ST TeXHUYeCKUil 6en3os maccoir 100kr,
conmepkanue mnpumeceir B Hem10 % macc. KomBepcus mporecca —50%. Haiinure wmac-
cy[kr]uenpespamienroro 6exsoia.(45)

4. 3a0anue na ycmanogienue npasuibHoOU HoC1e008amelbHOCmu
Yemanosume npasunvhyio nociedosamenbHOCmy
18..YcranoBuTE MPaBHIBHYIO MOCIEIOBATEIBHOCTh 3TAINOB MPOIIECCa aTKWIMPOBAaHUS OeH307a
STHIICHOM (110 Mepe mpeoOpa30BaHMs UCXOJIHBIX BEIIECTB B IICJICBBIC MPOTYKTHI)

ITopsiAkOBBIM HOMEp HTana Oranbl XUMHUKO-TEXHOJOTHYECKOT0 Mpoliecca
1 A) Xumuueckoe npeppaiieHue

2 b) Ocymika 6eH3om1a

3 B) Yrunuzamus noimankmiOeH3010B

4 I') Beinenenue sTuiioen3ona

(1-b; 2-A; 3-T'; 4-B)

19.YcranoBuTe MpaBUIIBHYIO MOCIIEIOBATEIFHOCTh TEXHOJOTUYECKUX CTAJHKA IMPOIecca alKh-
JUpoBaHUsl OEH30J1a 3TUIICHOM

ITopsiAKOBBIM HOMEp HTana Oranbl XUMHUKO-TEXHOJIOTHYECKOT0 Mpoliecca
1 A) Heiitpanuzanuus ankuiaaTa

2 b) Ocymika 6eH3omna

3 B) IlpombIBKa anmkuiara

4 I') Boigenenue 3tunbensona

(1-B; 2-A; 3-B; 4-TN)

5.3a0anue na ycmanognenue coomeemcmaeus
Yemanosume coomsemcemeue mescoy cmonoyamu. Omeem 3anuwiume no pe3yiomamam
UBMEHEHHOL HyMepayuu 6mopoco cmoaoya no OmHoweHuro K nepgomy, nanpumep 14, 2b.
20.HaiiiuTe COOTBETCTBHE MEX/Ty JICBBIM M ITPABBIM CTOJIOIIAMH. .

KOMITOHEHTHI HammeHoBaHMEe IPOTyKTOB-KOMITOHEHTOB MPOIIEC-
ca aJIKWJIMPOBaHMs OCH30J1a

1 moOOYHBIN TPOAYKT A)ankunar

2 peakIIMOHHAasl CMECh b) xnmopuj anoMuHus

3 Karanuzarop B)nustun6enson

4 11e1€BOM MPOTYKT I') sTun6enson

(1-B; 2-A; 3-B; 4-TN)
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Pasnes 4 Ilponecch! okuciaenus B npombinieHHocT OOHC
Tema 5 CoBMecTHOe Mo/Ty4eHHe OKHCH NTPONUJIEHA  CTHPOJIa

1. 3a0anue 3axpvimoii hopmul ¢ €OUHUUHBIM BLIOOPOM:

1. O6pa3oBanue MOOOYHBIX MPOAYKTOB Tpolecca 3mokcuaupoBanus nponwieHa ['TI9B o0y-
CJIOBJIEHO

a) BBICOKOI PEaKIIMOHHON CIIOCOOHOCTHIO TIPOMTUIICHA

0) HU3KOCEJIEKTUBHBIM KaTaJln3aTopoOM

B) MOCJIe0BATEIBLHBIM Pa3ji0KeHHeM IMIPONEePOKCHIA ITHI0EH30J1a
T') BBICOKOW PEaKIIMOHHON CIIOCOOHOCTHIO MeTHII(heHUITKapOnHOIIa

2. [Ipu OKHMCICHHM apOMATHUYECKUX YIJICBOJOPOJIOB JUIsl MPEIOTBPAIICHUS MOCIICAOBATSIbHBIX
NpeBpalieHU THIPONICPOKCHIOB CTEIICHh KOHBEPCUHU aPCHOB JICKHT B Tpeieaax

a) ot 0% 10 5%

0) o 10% 10 30%

B) oT 50% 10 70%

r) ot 70% 1o 80%

3. B kadecTBe KaTamm3aTOpa IMpolecca SMOKCHINPOBAHHS MPOMUIICHA THIPONEPEKUCIMHU HC-
MOJIB3YIOT

a) KOMILJIeKChI MOJIM0/IeHa

0) conu HUKETs

B) MUHEPAJIbHBIE KUCIOTHI

') KOMILJIEKCHI KOOabTa

4. OKHUCh MIPOMHIICHA MTOTYYar0T

a) OKUCJICHHEM MPOIUJIeHA KUCIOPOIOM BO3IyXa

0) IMOKCUAMPOBAHHUEM NMPONUJIEHA THIPONEPEKUCHIO ITHJI0EH30/1a
B) OKHCJICHHUEM TPOITaHOa

F) OKHCJIICHUEM nponnneHa TCXHNYCCKUM KI/ICJ'IOPOJIOM

5. PeakTop okucnenus 3TUaOEH301a KUCIOPOJAOM BO3/IyXa MPEACTaBIsAET CO00H

a) MWIMHAPUIECKUHN armapar ¢ HeMOIBUKHBIM CJI0EM KaTajln3aTopa
0) annmapat 6ap00Ta:KHOIr0 TUIA

B) KO>KyXOTpYOHBIi amnmapar

') PEaKTOp C MCEBIO0KUKEHHBIM CIIOEM KaTallu3aTropa

2. 3aoanue 3axkpulmotl popmbl ¢ MHOHCECNEEHHBIM 8bLOOPOM:

6. XankoH-Tiporiecc (COBMECTHOE IMOJyYeHHWE OKWCH TPOMWICHA W CTHUPOJIAa) BKIIOYAET B CeOs
CTaIuu

a) OKHCJIeHHe ITHI0eH30/1a

0) OKHCIICHHE U30TIPOMUIOSH301a

B) JeruapaTaius TpuMeTHIKapOuHoIa

I) JNOKCHIMPOBaHUE MPONMUWJIEHA THPONEPEKNCHI0 ITHI0EH30/1a

1) Aeruaparanus MeTuJi(heHuJIKapoOuHoJIa

€) OKHCIIeHHe U300yTaHa
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7. PeakTop SMOKCUIMPOBaHUS MPONIIICHA THAPONIEPEKUCHIO ATHIOSH30I1a TIPEICTABIISET COOO
a) MMJIMHAPUYECKHIT annapaT co 3MeeBHKOM

0) annapar ¢ MelaJIKou

B) LIWIMHAPUUYECKUI annapar ¢ HEMOABM)KHBIM CIIOEM KaTallu3aTropa

r) anmapar 6apOo0Ta)KHOTO THUIIA

3. 3a0anue omxpvimoii ghopmo.
Bcmasumo nponywennule cioea

8. Okucnenue »TUI0CH301a IPOTEKAET T10 MEXaHU3MY. (PAOUKAIbHOMY)
9. 'mapokcu HaTpHsI — KaTajau3aTop Mmporecca ATUIOCH30IA. (OKUCIeHUs)
10. KaranusaropoM mporecca IPONUJIEHA TUIPONEPEKUCHIO 3TUIIOCH30II SIB-

JISIOTCSL COSTUHEHUS MOJTO IeHA. (9ROKCUOUPOBAHUS)

11. TIIpomykTom TUI0CeH301a XaIKOH-TIpOIlecca SBISIETCS THAPOIEPEKUCH
ATUIIOCH30I1a. (OKUC/IeHU)

12. Tlo TemmoBoMy 3¢ (}eKTy OKHCIEHHE STHIOCH30J1a OTHOCUTCS K nporec-
caM.(3K30mepmuyeckKum)

13. o teruioBoMy 3((eKTy SMOKCHIUPOBAHHE MPOMUICHA THAPOIIEPEKUCHIO ATUIOEH30J1a OT-
HOCHUTCS K MpoLECCaM. (IK30mepMuiecKum)

14. TIpoaykToM SMOKCHUAMPOBAHMS TMPOMWICHA THAPONEPEKUCHIO OSTUIIOCH30a SBIISACTCS
OKHCH . (nponunena)

15. KaranuzaropoMm mporecca JAerujpaTaiuu  MeTUI(EHUIKApOUHONA SBISICTCS OKCHJ
. (anromunus)

16. Ilponecc neruaparauuy MeTWI(QEHUIKApOMHOIA MPOTEKaeT B MPUCYTCTBUU
napa.(600:a1020)

17. Tlo TtemnoBoMmy 3(dekTy mpouecc Aeruaparauuud MeTua(deHUIKapOuHOJIa OTHOCHUTCA K
npoueccam. (FH0omepmuiecKum)

4. 3a0anue na ycmanogienue npasuibHOU NOC1e008aAMeNbHOCIIU.
Yemanosume npasunvhyto nocredosamensnocmo

18. [TocitenoBaTeILHOCTD B IIEMOYKE MPUMEHEHHSI XUMHUIECKUX COSTMHECHUI

Oxwuch nponmieHa (2
[TponuIeHT KO 3)
[Mponunen (1)
[TenononmypeTanbl 4)

5. 3aoanue na YCmaHoO8IeHUue COOmeemcmeust.
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Yemanosume coomeemcmeue medxncoy cmoardoyamu. Omeem 3anuwiume no pe3yabmamam
U3MEHEHHOU HyMepayuu 6Mmopoco cmoabya no OmHouweHuio Kk nepgomy, Hanpumep 14, 2b.

19. CooTBeTcTBHE MEXKAY TEXHOJIOTHYECKUM Y3JIOM IPOIlecca U OCHOBHBIM ariapaToM

IIponecc PeakimoHHbIM anmapar
1) Okucienue 3TUI0EH30J1a BO3LyXOM A) 6apOOTaXHBIN peakTop
2) Beigenenue ctuposa b) peakrop ¢ Memankoi 1 3MEEBUKOM
3) DnokcuIupoBaHUE MPOMMIICHA TUapore- | B) pekTudukannonHas KOJIOHHA
PEKHUCHIO STHIIOCH301a ') peakTop ¢ HEMOABMKHBIM CIIOEM KaTallu-
4) leruaparaiyst MeTrIEeHIIKapOuHOIa | 3aTopa

(1-A, 2-B, 3-B, 4-T)

20. CooTBeTcTBUE MEXIY MPOAYKTOM OCHOBHOTO OPTaHMYECKOTO CHHTE3a M 00JIACTBIO €ro mpH-

MEHEHUS
[Tponykr O06nacTh MpUMEHEHUs
1) ruaponepeKucs STHUIO0EH30I1a A) nonay4eHue MOJIMMEPHBIX MaTEpHaIOB
2) cTHPOI b) nony4yenue okucu nponuieHa
3) MetuideHnIKapOUHOI B) nmonurimkonu
4) OKUCh MTPONHJICHA I') nosryuenue cruposa

(1-B, 2-B, 3-T, 4-B)

Pa3nes 4 Ilpouecchl okuciaenus B npombinieHHocTd OOHC
Tema 6 Ilpon3BoacTBO OKHCH ITHJICHA

1. 3a0anue 3axpoimoii popmol ¢ eOUHUUHBIM BLLOOPOM:

1. CenexTuBHOCTH Ipolecca 0Opa3oBaHUsl OKMCH STUJIEHA C YBEIMUYEHUEM CTEIEHU KOHBEPCHU
3TUIIEHA

a) BO3pacTaeT

0) yobiBaeT

B) HC 3aBUCHUT OT CTCIICHU KOHBCPCHUU
B) MEHsIETCA CKaYKoOOpa3HO

2. KaTaJ'II/I3aTOpOM nmponecca OKUCICHUS 3TUJICHA KUCIIOPOAOM B OKHUCH OSTHJICHA ABJIACTCA

a) HUKeJIb Ha HOCUTEJE

0) cepeOpo Ha HocHUTeIe

B) IUIATUHA HA HOCHUTEIE

r) ocdopHas KucI0Ta HA HOCUTEIE

3. OCHOBHBIM TPOMBIIIJICHHBIM CIIOCOOOM TTOTYYEHUS STUIICHTIINKOJIS SBISETCS
a) TUJpaTaIus dTUIeHa

0) rugpaTanms 3THIEHOKCUA

B) TUJPOJIM3 AUATUIIOBOTO 3pupa

T) TUApaTalys aleTuaeHa

4. OkucneHue 3TUjIeHa KUCIOpOAOM IPOBOST B Cpejie
a) BOJISTHOTO Tapa

0) Boopoa

B) MeTaHa

) reKcaHa
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5. Okuch dTHIICHA BBIIEISIOT U3 KOHTAKTHOTO ra3a OKUCIICHUS STUJICHA KHUCIOPOIOM
a) pekTudukanuei

0) agcopOuueit

8) abcopoyueii

I') OTCTauBaHHEM

2. Baoanue 3axpulmotl popmbl ¢ MHONHCECTNBEHHBIM BbLOOPOM..

6. Okuch 3TUIIEHA HCIIOJIB3YETCA B IIPOMU3BOJICTBEC

a) HenoHoreHHbIx ITIAB
0) ctupona

B) noJu3¢upon

r) MmeTriQeHmIKapOnHoIa
1) MOHO3THUJIEHTJTUKOJIsI

7. PeakTop OKMCIIEHUS STUIIEHA KUCIOPOIOM — 3TO

a) KOKYXOTPYOHBIH anmapar

0) anmapar ¢ HemoJABMKHbIM CJI0€M KaTajau3aTropa
B) anmapat 0apOOTaKHOTO TUIIA

T) amnmapar ¢ ICBEBAO0KIKEHHBIM CII0EM KaTalnu3aropa

3. 3a0anue omxpvimoii ghopmo:
Bemasumo nponywennule crosa

8. OkuciieHue dTUIEHA KHCJIOpPOAOM IIPOTCKACT I10 MeX&HI/I3My.(pa0uKaJle0My)

9. CepeOpsiHbIii KaTaTU3aTOp — KaTalIu3aTop mpoiecca STUICHA. (OKUCeHU)

10. Jlns yBenmu4eHHs] CENEeKTUBHOCTH TMPOIleCcCa OKHUCIIEHUS OSTUJIEHAa B CBIPhE TMOJACTCS
. (Ouxnopaman)

11. TIpoxyKTOM OKHCIEHHS STHJIEHA KHUCIOPOJIOM B MPHUCYTCTBUU CEPEOPSIHOTO KaTaiau3aTopa
SIBJISICTCSI ATUJICHA.(OKUCB)

12. TTo TenyoBoMy 3P PEeKTy OKHUCIECHUE ITUIIEHA KUCIOPOJIOM OTHOCHUTCS K npo-
1eccam. (IK3omepmuiecKum)

13. Vriekucnbii ras SIBIISICTCS MMOOOYHBIM MPOJIYKTOM npotiec-
ca STHUIICHA. (OKUCCHU)

14. OxucneHue STUICHA KUCIOPOJOM B MPUCYTCTBUHU CEPeOPSHOrO Karaau3aTopa MPOBOJIST B
anmnapare. (Koxcyxompyonom)

15. Peakrtop OKHCJICHUS STUJICHA o TEIIOBOMY peXUMY SIBJISICTCS
(uzomepmuueckum)
16. Okuck >THIIEHA BBIACIAIOT M3 KOHTAKTHOI'O ra3a METOAOM . (abcopoyuu)
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17. MoOwibTepM TOAeTCs B MEKTPYOHOE MPOCTPAHCTBO PEAKTOPA OKHCICHUS ITUICHA IS
Teruia.(omeooa)

4. 3a0anue na ycmanoesieHue npa@I/UleOLZ noC1e008amelbHOCMIL.
Yemanosume npasujibryro noC1e008amelbHOCb

18. HOCJIGI[OBaTe.HBHOCTB B IICTIOYKC IMPUMCHCHUA XUMHUYCCKUX COCI[I/IHGHI/Iﬁ

OrtuieH Q)
MOHOSTUIIEHTIMKOIIb (€))
Oxuch dTHIICHA 2)
[MonmaupHbIe BOTOKHA 4)

5. 3aoanue na ycmamnoenenue coomeemcmeusi:
Yemanosume coomeemcmeue medxncoy cmoardoyamu. Omeem 3anuwiume no pe3yibmamam
UBMEHEeHHOU HyMepayuu 6mopoco cmoibya no OmHouweHuio K nepeomy, Hanpumep 14, 2b.

19. CooTBeTcTBHE MEXIY Y3JI0M TPOIECca OKUCICHUS 3TUICHA KUCIOPOJIOM U OCHOBHBIM aIl-

apaTom
IIponecc PeaknmonHbIi anmnapar
1) okucIIeHHE THIICHA A) abcopbep
2) BBIZICJICHHE OKMCH THJICHA U3 KOHTaKT- | B) Kommpeccop
HOTI'O rasa B) TpyOHbIit anmapar ¢ karaau3aTopom
3) oxJaKIeHNe KOHTAaKTHOTO ra3a ') KO)KyXOTpyOHBIN anmapar
4) cxxatue HUPKYJISIIMOHHOTO ra3a

(1-B, 2-A, 3-T, 4-B)

20. CoOTBETCTBHE MEXIYy MaTEpUaIOM, MPHUMEHSEMBbIM B MPOU3BOJICTBE OKHCH JTHIJICHA, H €r0

Ha3HAYCHHUEM
IIponecc PeaknimonHsIi annapar
1) MmoOmITBETEPM A) TEIUIOHOCUTEIh
2) MeTaH b) okucnuTenbHbIM areHT
3) kucaopon B) karanu3zatop
4) cepebpo Ha HOCHUTEIE ') uHEepTHBIH pa30aBUTENb

(1-A, 2-T, 3-b, 4B)

Paznea 5 Ilpoueccsl ruipaTanum U ruApupoBanus B npomsinienHoctu OOHC
Tema 7. BolaesieHue n3o0yTusiena
1. 3a0anue 3akpvimoii hopmwvl ¢ eOUHUYHBIM BbLOOPOM.

1. HpOHGCCLI ruapaTtanuu HEIMPECACIIbHBIX YITICBOAOPOJA0OB HIMPOKO HMCIIOJIB3YETCA B IMPOMBINI-
JICHHOCTU OPTaHUYECKOT0 CUHTE3a JUIS MOJIy4YEHUs:

a) TaJIOTeH CO/IePIKAITNX COSTUHEHUN

0) KHCJIOPOA0COIePKANIUX COeTUHEHU I

B) IIPEICIBHBIX YTJIEBOJOPOIOB

T') BCE BbIIIIE IEPEYUCIICHHBIE

2. Metonom ruapatamii U3 oJe(pUHOB MOJIYJaOT:
a) OIHOATOMHBIE CIIUPTHI

0) MHOTOaTOMHBIE CITUPTHI

B) STUJICHTJIUKOJIb
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F) BCC BBIIIC MCPCUUCIICHHBIC BAPpHUAHTBI

3. 'mapatanuu oiaepuHOB CIIOCOOCTBYET:
a) MOBBINICHUE TEMITEPATyPhI

0) moBbINIEHHE aBJIEHUS

B) NMOHIKCHUE JABJICHUS

T') BCE BBIIIE NIEPEUHUCICHHbBIC BAPUAHThI

4. B pe3ynbraTe ruIpaTaii HenpeaeabHbIX YIIIEBOAOPOI0B B IPOMBIIUIEHHOCTH OPraHHYECKO-
r0 CHHTE32a MOJTY4aloT:

a) KapOOHOBBIE KUCIIOTHI

0) cnupTHI

B) aJIbJICTHIbI

T') IPEEIbHBIE YIIIEBOJOPOIbI

2. 3adanue 3axpeimoti popmvl ¢ MHOHCECMBEHHBIM 8b100POM.:

5. T'upparanuu oneUHOB CIIOCOOCTBYET:
a) MOBBIILIEHUE TEMIIEPATYPbl

0) moBbIIIEHHE TABJIEHUSA

B) IIOHUXXCHUC NaBJICHUA

I) CHH:KeHHe TeMIepaTypbl

6. TBepapIMU KaTaau3aToOpaMu TUApaTalUU 0J1e(D)UHOB SBISIOTCS:
a) HzSO4

6) Al,O;

B) HCI

F) W203

3. 3aoanue omkpwvimoii ghopmoi:
Bcmasumo nponywennule ciosa

7. B Hacrosimiee BpeMsi B MPOMBILIUIEHHOCTH M300yTUJIEH MOIYYaroT JErUIpUpOBaHUEM H300Y-
TaHa, BblAesieHueM u3 ¢ppaxuuii C4 HepTenepepabOTKu 1 He(PTENPOAYKTOB.
(mupoJsIu3om)

8. Ilpu nmpuOAM>KeHNH K PaBHOBECHIO, B PEAKIUAX TUApaTaluu OJe(UHOB CHUXKAIOTCS CKOPOC-
TBU ruaparanuu. (cenrekmuenocms)

9. B nporecce ruaparanuu u3o00yTriieHa 00pa30oBaHUe JUMEPOB MOXKHO COKPATUTh YBEITUUHBAs

COOTHOILIEHUE BOJHOM (pa3bl U YriieBOAOPOJOB, U YMEHbIIIast . (Temmeparypy)
10. OGpa3oBaHHe OIUTOMEPOB MOXKHO CHU3ZUTD TeMrneparypy. (YyMeHbIas)
11. Jlns u3Bnedenus: n300yTHIIeHa UCIOIb3YIOT CYJIb(POKATHOHUT (KY-20IIII)

12. B mporecce ruaparanui u300yTHICHA B TPUCYTCTBUU CYIh()OKATHOHUTA OOpa3yroTCs MO-
OOYyHBIE  MPOMYKTHI:  JUMEpPbl  HM300yTWJIEHA, BTOPUYHBIM  OYTWJIOBBIH  CIHUPT U

.(3¢pupnI)

13. C BoO3pactaHueM  MOJEKYISIPHOM MacChl YIJIEBOAOPOJOB pa3JIEICHHE HX METOJIOM
3aTpyaHaeTcs. (peKTUu(UuKaAIun)
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14. M3o6yTtuneH crnocoOeH BCTyHaTh B PEaKLMIO C BOJOW ¢ oOpa3zoBaHHEM

(TpuMeTHIKapOHHOIA)

15. Ilpon3BoACTBO CIMPTOB B IPOMBIIUIEHHOCTH OCYILECTBIISIOT CEPHOKHCIOTHOM U MPSAMOMN

one(uHOB. (ruapaTanuei)

16. JIna wuHTeHCHU(UKAIMKM XMMHUYECKHX CTaJuil NPUMEHSIOT TEMIepaTypbl, AABICHHUS U

. (kaTtanusarop)

4. 3aoanue na ycmanosnenue npaguibHoOU HOC1e008amelbHOCmU
Yemanosume npasunvhyio nociedosamenbHOCHb

17. TexHOIOTUUECKUI MPOLIECC BBIACICHUS] U300yTHUIIEHA COCTOUT U3 CICAYIOLIUX CTaIUM:

a) OTMBIBKA H300yTUIICHCOIEPIKAICUITUPOIU3HOU (hPaKITUT 1)
0) pasneneHue NpoayKTOB THAPATAIUN 3)
B) TUpATaIUs U300yTHIICHA @)
r) aeruaparaius TMK 5)
n) Beigenenue TMK u ero gerazanus 4)
€) pPeKTU(HKALIUS U a3€0TPOITHAS OCYIIIKA (6)

18. Craguu 0OpabOTKH KCIIEPUMEHTAIBHBIX PE3YJIHbTATOB BBIXOAa M300yTHIICHA PACIIONaraloTcs

B CHGHYIOHIGﬁ IOCICA0BATCIBHOCTH !

a) 3aIKCHIBAIOTCS YCIOBHSI IPOBEICHHUS OIBITA (1)
0) cocraBisieTcs MaTepUalIbHbII OaaHc 3)
B) onpezieNieHne 00beMa N300yTHIIeHA TP HOPMaJIbHBIX YCIOBHUSIX @)
T') pacCUUTHIBAEM BBIXOJ N300yTHUIEHA 4)

5.3a0anue na ycmanoenenue coomeemcmeus
Yemanosume coomeemcemeue mesncoy cmonoyamu. Omeem 3anuwiume no pe3yiomamam
U3MEHEeHHOL HyMepayuu 6mopo2o cmoioya no OmHOWeHUuIo K nepeomy, nanpumep 14, 25.

19. YcTaHoBUTE COOTBETCTBUA:

1. ITpu nosny4eHun 3TUIIOBOTO U N30IIPOIUIIOBOTO A) npu temneparype muxke 5°C
CIIUPTOB THJPOJIN3 COOTBETCTBYIOIIUX AJIKUIICYIIb-
¢daToB NPOBOJAT

2. Briciue ankuiacyabhaThIrHIPOIU3YOTCS B) mpu 100°C

3. Bmop-0ytuicepHas KMCI0Ta JIETKO TUApoau3yeT- | B) npu HM3KuX Temmeparypax
Csl B METHJIKapOUHOI

(1-B,2-B,3-A4)

20. YcTa"HoBUTE COOTBETCTBU:

1. ITpu 06paboTKe pe3yabTaTOB OMBITA COCTABISIIOT | A) 3aMauBarOT U XPaHAT B 3a-
HIUTHOM KOXYX€

2. T'a3, coOpaHHBII B ra30MeTpe, MOABEPraoT b) matepuanpHblii 6ajgaHC OMNbITA

3. TTocyay ¢ sKUAKHM W300YTHICHOM HAMOMHSIOT Ha | B) anamusy metomom KX
2/3n

(1-B,2-B,3-A4)

Pa3nea S. IIponeccsl ruapaTaniy ¥ ruApUpoBanus B npoMbinuieHHoctn OOHC
Tema 8 IIpou3BOACTBO ITHJICHIJIMKOJISA
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1. 3a0anue 3axpvimoii hopmul ¢ €OUHUUHBIM BbIOOPOM:

1. OnpenenuTh Kakoe KOJIMYECTBO UCXOAHOTO BEILIECTBA BCTYNHUT B PEAKIIUIO, €CJIM HAa PEAKIIUIO
ruapataruu mogano 110 kr okucu stunena U 99 xr Bogsl (Mr(C,H4O)= 44 xr/kmonb; Mr
(H20)= 18 xr/kmoinp):C,H40+ H,0 2 C,HgO-

a) 1,5 kmonnb

0) 2,5 kM0JIb

B) 5,5 KMOJb

r) 3,5 KMOJIb

2. B mporecce ruppataiiui OKMCH 3TUJICHA YEMY PaBHA CEICKTHMBHOCTh OKHCH 3THIJICHA, €CITU
BCET0 OKUCH dTHIIeHA npeBpaTiiiochk 100 KMOIb, a STHIICHTINKOIS 00pazoBasioch 70 KMOJIb?

a) 1,42

6) 7

B) 0,7

r) 0,8

3. Uemy paBeH BBIXOJ STHJICHTJIMKOJIS, €CIIM KOHBEpCHs mpoiecca cocraBuna 0,8, a cenexkTuB-
Hocth 0,9

a) 0,85

0) 0,72

B) 5

r) 0,98

4. YeMy paBeH NMPaKTHUECKUI PacXOAHBIA KOA(P(UIMEHT, €CITU Ha MPOLECC TUApATAUU OBLIO
noaano 210 Kr OKKMcH 3TUJIEHA, a STUJIICHTIIMKOJII 00pa3oBaioch 150 kr?

a) 0,75

0) 1,4

B) 5

r) 0,9

5.ITpy KaKOMMOJIBHOM COOTHOIICHUH OKHCH 3THJICHA W BOJBI BEIYT MPOIIECC TOTYICHHUSI MOHO-
STHJICHTIUKOJISA?

a) 1:1543

0) 1:1

B) 3:1

r)1:2

2. 3adanue 3axpuimoti popmul ¢ MHOHCECMBEHHBIM 8bIOOPOM.

6.KaranuzaTropamu mporiecca rujipaTaiii OKUCH dTHIICHA MOTYT SIBIISITHCSI:
a) KHCJIOTHI

0) amoMOoK00aTETMOIMOIEHOBBIN KaTaaIu3aTop

B) KATHOHHUTbI

r) meJa04u

7.0t kakux (aKTOPOB 3aBHCHUT COCTaB PEAKIIMOHHOTO pACTBOpa MpoIecca TUApATAlMH OKHCH
ATUJICHA?

1) naBJjieHue npouecca

2) COOTHOIIEHHE BOAbI K OKHCH ITHJIEHA

3) Temneparypa nmpouecca

4) HaJIM4YKMe KaTaJIu3aTropa
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8.B mpOMBINIUIEHHBIX YCIOBUSX MOMYyYSHUS YTHIICHTIIMKOIS KOHBEPCHUS OKHCH 3TUJICHA TOCTHUTa-
et 100% B nemnsx:

a) 63pvleodesonacnocmu npoyecca

0) yMeHbUIeHUA KOMUYeCcmea OuImuneH2auKoNA

B) COKpallleHHs 3aTpaT Ha BOJY

') 5KOHOMHUH SHEPro3arpar

3. 3a0anue omxkpvimoii ghopmoi:
Bcmasumo nponywennule cioea

9.BOHBL[IC IMOJIOBUHBI MHPOBOI'0O HPOU3BOACTBA I3THUJICHTJIMKOJIA HCIIOJB3YIOT IJIA IMOJTYUYCHUS
CUHTCTHUYCCKHUX HOHI/IB(bI/IpHBIX BOJIOKOH Ha OCHO-
BE (ronrusmunenmepepmanama)

10.B mporuecce ruaparaiuy OKUCH 3THIICHA BOJA MOJAETCS B OOJIBIIOM M30BITKEIO COOTHOIIIE-
HUIO K 3TUICHY ISl YBEIUYCHUS npotiecca (cerekmugnocmu)

11 Peakumss  rujgpatandd  OKHCH  OTHICHA IO  TemwIoBoMy  o(hQeKTy  sBIsET-
csl (?rn00mepmuueckoir)

12.B npOMBIIUICHHBIX YCIOBHSAX MPOIECC THAPATAIMM OKHCH STHJIEHA OCYINECTBJIEH 0e3 Kara-
JaM3aropa, T.K. npu HAJTMIHN KaTanau3aTopa CEJIEKTHBHOCTb nporec-
ca (vmenvmaemes)

13.KOHBepCI/I$I nmponeccarnaparaii OKHMCHU 3TUIJIICHA B MPOMBINUICHHBIX YCJIOBUAX OJOCTUTACT
100 %.

14 TlpoueccruapaTtaniyii OKUCH ATHIIEHA BEAYT IIPU TaBJICHUH (noebluieHHOM)
15.B xadyecTtBe MOOOYHOIrO MPOJyKTa Mpoliecca ruapaTallMi OKUCH ITHIIEHA B pe3yibTare Mpu-
COEIMHEHUS OKHUCH STHIIEHA K MOHOATUJIEHIJINKOJIIO o0pazyeT-

cA (ousmunenznuxons)

16.braromapst BBICOKOM TeMIlepaType KHIICHHS OSTHIICHIJIMKOINSA, €ro IPUMEHSIOT B Kade-
CTBE (mennonocumens).

17.B npOMBIIIIEHHBIX YCIOBUAX MPH PEaH3allii HEKaTATUTHIECKOW THIApPATAIlnU OKHCH ITH-
JieHa, KOJIOHHBI, MPEHA3HAYCHHBIC ISl OCYIIKA MOHO3THIICHTJIMKOJIS pabOTalOT pH
JIABIICHUU (HOHUMNCEHHOM).

18. Ha peakmnuroruaparanuu OKUcH dTriIeHa moctynaeT300 kr okucu sTmieHa. Konsepcust mpo-
necca — 100%, cenextuBHOCTh — 92%. Haiinure maccy OKMCH ITHIICHA, TIOMISAINTYI0 Ha T000Y-
Hble peakuuu. (24)

4. 3a0anue na ycmanogienue npasuibHOU NOC1e008amMeNbHOCU
Ycemanosume npasunvhyto nocredosamensnocmo

19. Ycranosure MPaBHJIbHYIO ITOCIICAOBATCIBLHOCTE 3TAIIOB ITPOoLECCa ruipaTtaivii OKMCHU 3TUJIC-
Ha

ITopsiakoBBII HOMEp HTana OTansl XUMHUKO-TEXHOJIOTMYECKOr0 IIpoLecca
1 A) pektudukanus 1 pazjieJIeHrie MOHOITUIICHI KOS
2 b) ocyiika 3THIIEHTIIMKOIS
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3 B) rugparanus okucu 3TUICHa

4 ') BeIapuBaHue BOJbI

(1-B; 2-T'; 3-b; 4-A)
5.3a0anue na ycmanosnenue coomeemcmeus
Vemanosume coomeemcemeue mesrcdy cmonoyamu. Omeem sanuwume no pe3yiomamam

U3MEHEeHHOU HyMepayuu 6mopoco cmoibya no OmHoweHuio K nepeomy, Hanpumep 14, 2b.

20. HaiiguTe cOOTBETCTBHE MEXK/TY JIEBBIM U TTPABBIM CTOJIOIAMHU.

KOMITOHEHTHI HaumenoBaHue 1po1yKTOB-KOMIIOHEHTOB IIpoLEC-
ca rupaTaluy OKHCH 3TUJIEHA
1 moOOYHBIN MPOYKT A) Boja
2 chIpbe B)MOHO3THIIEHIIIMKOIIb
3 1eneBOM MPOJIYKT B) nusTunenrnukosns
(1-B; 2-A; 3-b)

Pa3nen 6 Paziimunbie crioco0bl NOJIy4eHUS H30IIPEHA
Tema 9. [Ipouecchl JernIpUpPoOBAHUA

1. 3a0anue 3axpvimoii hopmbl ¢ €OUHUUHBIM BbLOOPOM:
1. B monyueHnu M30mpeHa METOJOM JIBYXCTaUHHOTO JIETHIPUPOBAHUS UCXOIHBIM ChIPhEM SIB-
JSIETCS:
a) H-TICHTeHOBas (paKIus
0) H-TICHTUHOBAs PPAKIUS
B) H-IIeHTaHOBas ppakumsi
I') H-TICHTaIUCHOBAs PPaKIUS

2. [lepBast cTamusi ABYXCTaJAUHHOTO JETUAPUPOBAHHMS B ITOJYYCHHH W30TPEHA 3aKJIF0YAETCs B Ka-
TAJIATUYECKOM JCTUAPUPOBAHHH €TO JI0:

a) M30TIICHTAaHOB

0) N30MEHTEHOB

B) U30TICHTUHOB

T') BCE BHIIIIE IEPEUNCIICHHBIE

3. Bropas craaust ABYXCTaIMIHOTO JETHIPUPOBAHHUS B ITOJYYSHUU U30IMPEHA MPOBOANTCS B KHU-
TSILIEM CIIOe KaTalu3aropa:

a) aJIIOMOXPOMOBBIH

0) ’KeIe30XPOMOBBIii

B) KV -5

T') BCE BBIIIE TIEPEUNCICHHBIC

4. BbIxoa M30ompeHa Mpu JABYXCTaJUHHOM JAETHIPUPOBAHUN M3ONEHTaHA MPUMEPHO (Ha MpoIy-
IIEHHBIN U30MEHTAaH):

2) 10 — 15 %
6) 30 — 35%
B) 50 — 55 %
r) 80 — 85 %

2. 3a0anue 3aKkpulmou popmbl ¢ MHOIHCECBEHHBIM 8bLOOPOM.
5. B monyueHun m3omnpeHa METOJOM JIBYXCTaUIHOIO JIETUPUPOBAHUS UCXOAHBIM CHIPHEM 5B-
JsleTcs:
a) H-TIEHTeHOBasi (PpaKIUs
0) H-TIEHTUHOBAs QpaKLus
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B) H-IICHTAHOBAasl (ppaKuus
I) M30NeHTaHOBas ppakuus

6. Hanbomnee sHEProeMKUMH B IOJTYYEHUHU H30IIPEHA AETHIPHUPOBAHNUEM SIBIISIOTCS CTAIHU:
a) n3oMepu3anus NeHTaHa

0)aernipupoBaHHe U30NIEHTAHA B M30aMHUJICHbI

B) BBIJIEJICHHUE U30TIEHTaH — M30aMHJICHOBOH (Ppakiiuu

) AerHAPUPOBAHNE H30AMUJICHOB B H30IIPEH

7. B monyueHn# n30npeHa Ha IepBOM CTaluu IeTHPUPOBAaHUS 00pa3yeTcs:
a) 2-mMeTui0yTeH -1

0) 3-meTH10yTeH -1

B) 2-MeTHWJIOYTeH -2

r) 3-mMeTunoyTeH -3

3. 3a0anue omxkpvimoi ghopmoi:
Bcmasumo nponywennule cioea

8. IIpouecc meruapupoBaHus NPOMCXOAUT B CIIOE KaTanu3aTopa Ipu Temueparype < 660 C ¢
o0pa3zoBaHHEM raza.(KOHmaxKmHozo)

9. JlerunpupoBaHue 3TUIOCH30JIOB SBJISETCS OAHUM M3 OCHOBHBIX NMPOMBIIIJICHHBIX METO0B
MOTYYEHHUS . (ctupoJia)

10. B nporecce nerupupoBaHusi CyMMapHbBIN BBIXOJ W30aMHJICHOB, Ha TIPOITYIIICHHBIM U30ICH-
TaH, COCTABIIACT %.(30)

11. TIpouecc aeruapupoBaHus MPOUCXOIUT B CIIOE KaTalM3aTopa MpH TemIepaTrype < C

(660)

12. IlpuMeHeHne BOASIHOTO Iapa B KauyecTBE pa30aBUTENs MO3BOJIAET MPENOTBPATUTH pacraj
M30MEHTEHOB U .(momMMepu3anun)

13. Bropas cragus [OJIydeHUS HW30IpeHa JAETHAPUPOBAHHWEM  OCYIIECTBISETCS  Ha
KaTaau3aTope.(KeJe300KCHIHOM)

14. Beinenenue, pa3iesieHue U OYUCTKA MPOIYKTOB PEAKIMK JETHAPUPOBAHUS TTPOU3BOISTCS B
KOJIOHHE. (PeKTH(PUKANMOHHOM)

15. Tlepen nmogaveit N30aMHIIEHOB IIPOU3BOAMTCS CMEIIMBAHKUE ChIPbS C HArPETHIM BOJSHBIM I1a-

POM B LENSX TPEAOTBPAILICHUS .(kokcooOpa3oBaHus)
16. B perenepaTuBHOM TEIII00OMEHHUKE MMEHTAH UCTApSETCs U HarpeBaeTcs 10 ‘C(300)
17. CoBMECTHO C peakuel NeruipupoBaAHUS IPOTEKAET PEaKIIUs . (kpekuHra)

4. 3a0anue na ycmanogienue npasuibHOU NOC1e008aAMeNbHOCU
Ycemanosume npasunvhyto nocredosamensnocmo

18. OcHOBHEBIE ATAIbBI MMOTYICHUS H30MPEHA METOJIOM JABYXCTAIUHHOTO JCTUIPUPOBAHKS PACITO-

JararoTcs B CIIETYIOIISH OCIeJ0BAaTeIbHOCTH:
MU30MEepH3aIlysl TIEHTaHa B M30TICHTaH (1)
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BBIJICTICHHE U30TIEHTAaH — U30aMUJICHOBOH (paKiuu 3

JeTUAPUPOBAHHUE U30TICHTAaHA B N30aMUJICHBI 2
JETHIPUPOBAHNE H30aMUJICHOB B H30IIPEH (5)
BBIJICJICHUE U OYUCTKA U30IPEHa (6)
pasjelieHrue N30TICHTaH-U30aMUJICHOBOM (PpaKiuu 4

19. PacnionoxwuTe B IpaBUIbHON MIOCIEA0BATEIBHOCTH CTaIUN CUHTE3a U30MPEHA U3 IIpOIuie-

Ha:

JEMETaHM3aIUs 2 - METUJIIICHTEHA - 2 (€))
JMMepU3alys MporuieHa ¢ oopazoBanueM 2-metwinenrena-1 (1)
u30MepH3aIus 2-MeTHINEeHTeHa- 1 B 2-MeTUIINEeHTeH-2 2

5.3a0anue na ycmanoenenue coomeemcmeus
Yemanosume coomeemcemeue medxncoy cmoardoyamu. Omeem 3anuwiume no pe3yivmamam
U3MEHEeHHOU HyMepayuu 8mopoco cmoibya no OmHouweHuio Kk nepeomy, Hanpumep 14, 2b.

20. COOTBETCTBHE MEXK]Ly XUMUUYECKUM MPOIECCOM M HCIOJb3yEMbIM KaTaJu3aTopoM:

1. IlepBast cragus ABYyXCTaUITHOTO JETUAPUPOBAHUS | A) CEpPHOKHCIOTHBIN
U30IEHTaHa

2. Bropas craaus 1ByxcTaauiHoOro AeruapupoBanus | b) amomoxpomslii
M30IIEHTaHa

3. l'uaparanus oneuHOB B) xene300kcuHbIif

(1-5,2-B,3-4)

Pa3nes 6 Paziimunblie crioco0bl MoJIy4YeHHs H30MpPeHa
Tema 10. [Ipou3BoaACTBO NOJTy4YeHHs H30NIPeHA U3 H300yTHIIeHA U (opMasibIeruaa

1. 3a0anue 3axpoimoii hopmul ¢ €OUHUUHBIM BbLOOPOM:

1. Cunre3 u3omnpeHa u3 n300yTuiieHa u popmabaeruaa COCTOUT U3:

a) OJTHOM CTauu

0) AByX cTaauii

B) TpeX cTajguil

T) YeThIpEX CTaIui

2. Ha mepBoii cTagnu CHHTE3a U30IPEHa MPOUCXOIUT KOHIEH Al n300yTHiIeHa U hopmalibJie-
ruja ¢ 00pa3oBaHUEM:

a) 2,2 — IMMETWIIUTEeKCaH

0) 2,2 — TUMETHIIIUTEKCEH - 3

B) 4,4 — TMMeTHJIIHOKCaH - 1,3

r) 4,4 — numeTmiIanokceH - 1,3

3. Peakius KOHJEHCAIIUM MTPOTEKAET MPU TEMIIEpAType:

a) 40 — 60°C
6)60 — 80 °C
B) 80 — 100 °C

B) 120 - 140 °C

4. Peaknysi KOH/ICHCAIINH [TPOTEKACT ITPH JIABJICHUH:
a) 0,02 MIla

6) 0,2 MIla

B) 2 MIIa

r) 20 MIla
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5. OCHOBHBIM KOMIIOHEHTOM I'€TEPOTr€HHOr0 KaTajlnu3aTopa, IPUCYTCTBYIOIIETO B PEAKLIMU pas3-
JIOKCHUA JUOKCAaHAa ABJISICTCA:

a) W203

6) KY-2®III1

B) CaHPOA4

I‘)A|203

6. B IpOMBIIITIEHHBIX YCIOBUAX paclleIUIEHHe JUOKCaHa IPOBOJAT IpU TEMIIEpaType:
a) 200 C
0) 400 °C
B) 600 C
r) 800 °C

2. 3adanue 3axpeimoti popmvl ¢ MHOHCECMBEHHBIM 8b100POM.:

7. Bce MeTaiuMueckye KaTaiau3aTopbl TEPSIIOT CBOIO AKTUBHOCTh B IPUCYTCTBUM COEIMHEHUI!
1) cepsl

2) docdopa

3) KpeMHHs

4) MbILIbSKA

8. Ha Bropoii cTanuu cuHTe3a u3onpeHa 4,4 — nuMeTwiinoKcaH - 1,3 pasnaraercs Ha:
a) U30mpeH

0) U30TIEHTEH

B) pomasbaerun

I') YIJIEKUCIIbIH ra3

3. 3aoanue omkpeimoii ghopmoi:
Bcmasumo nponywennule ciosa

9. Ha nepBoii cTaauu CHHTE3a U30IIPEHA TPOUCXOAUT KOHACHC AU N300yTHIIEHa U (popMaibie-
runa B npucyrctuu 1-2 % KHCJIOTHI. (CepHOit)

10. Peaknus pasnokeHus JUOKCaHa MPOTEKAaeT B IPUCYTCTBUU KaTajaus3aro-
pa.(reTeporeHHoro)

11. ITocne 2-4 4 paboTHI KaTaIU3aTOP PETCHEPUPYIOT TAPOBO3AYIITHON CMECHIO C LIETBI0 BEIKUTA
.(kokca)

12. Karamuzarop monodocdar kampmms CaHPO4, ornuvaercs BBICOKOW aKTHBHOCTBIO U
.(CeJIeKTUBHOCTBI0)

13. B npOMBINIJIEHHBIX YCIOBHSX B PACIIEIVIEHUN JUOKCAHA B KAYECTBE TEIUIOHOCUTENS UCIIOJIb-
3YIOT MeperpeThiii BOJSHON nap J10 C.(700)

14. KouBepcust 1HOKCaHa JOCTHTAeT % TIpH CeJIEKTUBHOCTH 110 u3onpeny 83%.(90)

15. [TonHOTY pereHepanyu KaTajau3aTopa yCTAHABIMBAIOT MO OTCYTCTBHUIO B ra3ax pereHepanuu
raza.(yrJieKucJjoro)
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16. Ing mccnenoBaHus XKUAKMX cMecel, kumsammx 10 350 Cu He pasmararommxcs IpH STHX
TeMIlepaTypax, UCIOIb3YIOT xpomarorpaduio.(ra3oByio)

17. Ilpu ceneKTUBHOCTH 1O U30IIPEHY % koHBepcus Auokcana nocruraet 90%. (83)

18. Jns ananu3a BBICOKOMOJICKYJISIPHBIX BELIECTB C TeMIlepaTypoil KumeHus Bbime 350
‘Cucnons3yror xpomatorpaduio. GKMAKOCTHYIO)

4. 3aoanue na ycmanosnenue npasuibHoOU HOC1e008amelbHOCmU
Yemanosume npasunvhyio nociedosamenbHOCHb

19. Ha xpomaTorpamMMe perucTpupyroTcs IUKH B CIEAYIOIIEH TOCIEA0BATEIbHOCTH:
a) 3-MeTunoyTeH-2 (2
0) 2-meTuimnporneH 1)
B) MeTWiIOyTaaueH-1,3 3)

5.3a0anue na ycmanosnenue coomsemcmaus
Yemanosume coomeemcmeue medxncoy cmoaoyamu. Omeem 3anuwiume no pe3yivmamam
UBMEHEHHOU HyMepayuu 6mopoco cmoaoya no OmHoOweHuro K nepgomy, Hanpumep 14, 2b.

20. YkaXuTe COOTBETCTBYIOLME CTAIUSIM TEMIIEPATYPHBIE PEXUMBI B TOJYYEHUH U30MPEHa

1. Peakius KoHI€HCALIMK MPOTEKAET MIPU TEMIIEpa- A) 375-400°C
Type

2. B KkauecTBe TEIIIOHOCHUTEIS UCTIONB3yeTCs BoAd- | B) 80 — 100 C
HOM 1ap, NeperpeThii 10 TeEMIIEPaTypsl

3. Pacmerienne auokcana nposoautes npu temne- | B) 700 C
partype

(1-B, 2 - B, 3-A)

Pa3nea 7. Ilpouecchbl OKCM3THIIMPOBAHUS U OJIMroMepu3anuu B npombinuieHHoctd OOHC
Tema 11. IIpoueccsl oauromepusanun
1. 3a0anue 3axkpvimoii hopmwvl ¢ eOUHUYHBIM BLIOOPOM.
1. IIponiecc onuromepusanuu IpONKUIIEHa IPOBOJIAT B IPUCYTCTBUU
a) pochopHOKHCIIOTHBIX KATAJIN3ATOPOB;
0) TPUATUIIATIOMUHNS,
B) ILI€JIOYHOMETANINYECKUX KaTaJIu3aTOPOB;
T') allpOTOHHBIX KUCJIOT.

2. [IpomnuieH - UCXOAHOE ChIPBE TS MPOLECCa OJIMTOMEPHU3ALIUU TOTYYatoT
a) ClocoOOM KpHUCTAIITU3AIINH;

0) U3 KapOuaa KaabIus;

B) TepMUYECKOU razuuKanyen Tomius;

r) MUPOJIHU30M YIJIeBOAOPOAHOIO ChIPbS.

3. K razoo6pa3ubim onedrHaM OTHOCSTCS OJIe(DUHBI:
a) Cs — Cag;
0) C2—Cy;
B) C; - Cao;
F) C5 - C25.
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4. YkaxuTe NMOHATUE, XapaKTEpU3YIOIee KOJIMYECTBO NMPOMMIEHA M3PAaCXOJOBAHHOIO B XOJE
IIPOTEKaHUs IpoLecca OJIMTOMEPU3ALINH.

a) CEJICKTUBHOCTD

0) KoHBepcHus

B) BBIXOJ1 HA IPOIYIIEHHOE ChIPbE

T') pacXoIHbIN KO3 HUITUEHT

5. YeMy paBHa CEJIEKTHBHOCTH MpOIIECCa OJUTOMEPH3AIMH TPOIMUIICHA, €CIIM BCEro IMpeBpaTH-
nock 10 KMOJIh HCXOTHOTO BEIIECTBA, a IEJICBOr0 MPOIyKTa 00pa3oBaiock 6,8 kMoib?

a) 0,147

0) 1,47

B) 6,8

r) 0,68

6. UemMy paBeH NMpPaKTHYECKHUIA PACXOMHBIN KOA(D(DHUIMEHT, eclii Ha MPOLECC OJIUTOMEpU3AINH
nponuieHa 010 mogano 1500 kr nmponmiieHa, a eneBoro mpoaykra oopazosanock 500 kr?

a) 0,8

0)3

B) 5

r) 0,9

2. 3a0anue 3aKpbimoii popmul ¢ MHOHCECMBEHHBIM BbIOOPOM.:

7. CKOpOCTb peaKkuy OJIUrOMEpU3aly PONUIIEHA 3aBUCUT OT CIICAYIOLIUX [1apaMeTPOB:
a) oT pacxoaHoro kodhdummenra

0) oT TeMIepaTypbl mpouecca

B) OT HAJIMYMS KAaTAJIU3aTOPA

I') OT KOHBEpCUU Ipolrecca

8. K paBHOBEeCHBIM 00paTHUMBIM PEAKIIHSIM OTHOCSITCS
a) peakuus ATKWJIMPOBAHUS 0€H30/1a ITHICHOM
0) peakuusi 0OJJUrOMepH3aLMH MPONHJIEHA

B) PEAKIIHsI OKCUTIPOTIMIMPOBAHNS aHIITNHA

T') peakuus XJIOPUPOBAHHS STHIICHA

3. 3aoanue omkpvimoii ghopmwi:

9. Eciim xoHBepcusi mpolecca OJIMrOMEepH3alliy MPOIIIeHa 3a OJMH Ipoxox cocrasmia 0,4, a
cenekTuBHOCTH (0,68, TO BBIXOJ IPOAYKTa PaBeH .(0,272)

10. KommuectBO  BbIpa0aThIBAEMOTO MPOAYKTa B  CAMHUILy BPEMEHU  HA3bIBAETCS
.(npouszeooumenvrocms)

11.KaTanuTuuecku akTUBHOW B peaklUU OJUTOMEpPU3ALUU SBISETCS cMech opTohocPopHOM 1
KHUCIIOT.(nupogocghopnoii)

12.®ochopHO-KUCITOTHBIE KaTaIM3aTOPhl OY€Hh YYBCTBUTEIHHBI K U3MEHEHUIO JIABJICHHS TTapOB
.(600b1)

13.0nuromepu3anusi ¢ KUCIOTHBIMHU KaTajlnU3aTOpaMH MPOTEKAET IO MEXaHU3My C
MPOMEXYTOYHBIM 00pa3oBaHMEM KapOOKAaTHOHA B PE3yJbTaTe MPUCOEIAUHEHHS K OJedUuHYy
POTOHA, OT/IABAEMOTO KHCIOTOW. (MoHHOMY)
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14./Ins mpouecca oauroMepusalMyd ONTHMAJIbHOHN SBJsieTcs 00JacTh JaBJIEHUS OT 5 10
Mna.(8)

15.0nuromepusaiiyisi IpornuieHa npoTekaer B oosactu Temrneparyp ot °C mo  °C.(150,
230)

16.ITpu onuromepusanuy NpoNuieHa Ha KaTaIu3aTopax KUCIOTHOTO TUIIA HAPSLY C MOJUTMHHOM
OJIUTOMEpH3aIeli, MPOUCXOAT JIBa MOOOYHBIX TMpoIlecca: U TUAPOIOIUMEpPU3a-
LS. (2emepononumepus3ayusi)

17.Bo u3bexanune moOOYHBIX peaKkUil OJIMTOMEPU3ALMIO MPOIHIICHA CIIeTyeT MPOBOAUTH MPHU
BO3MOXKHO TeMIiepaTtype, mpu KOTOpOH, TeEM HE MEHEe, IOCTUTAEeTCs 10CTaTOu-
Hasi CKOPOCTh OCHOBHOTIO ITpoLECCa. (HU3KOit)

18. IToka3arenb XMMHUKO-TEXHOJIOTMYECKOTO MPOIEecca OJUTOMEpU3alMU IPOIUIICHA, XapaKTe-
PUBYIOLIUN JIOJII0 M3PACXOJOBAHHOTO MPOIMMIIEHA IO OTHOUIEHUIO K KOJIMYECTBY IOJAHHOTO
MPONUJICHA, HA3bIBACTCS .(kongepcus)

4. 3a0anue na ycmanosienue npasuibHol NOC1e008amMenIbHOCIU:

19. YcraHoBuTE NOPSAJOK 3TANOB XMMHUKO-TEXHOJOTUYECKOTO MPOIECca OJIMTOMEPU3ALIUN MIPO-
nuieHa (1o Mepe npeoOpa3oBaHUs UCXOIHBIX BEIIECTB B LIE€JIEBbIE IPOIYKTHI)

A. Boienenue 1eyeBoro npoaykTa

b. [TogroroBka ceipbs

B. Xumnueckoe npeBpaiieHmie

I'. YTunnsanuust no60YHBIX MPOJYKTOB

(b, B, A, I)

5. 3aoanue na ycmaHoeleHue coomeemcmeust.

20. CoOTBETCTBHE MEXKy XUMUUYECKUM MPOIECCOM M HCTOJIB3yEMbIM KaTaJu3aTopoM

IIpouecc Karann3sa-
TOP
1. onuromepusanus nponuieHa A. HySO,4
2. TuapaTanus oJeQpuHOB b. AICI;
3. KaTaTUTHYeCKOe JICATKUIMPOBAHUE TOMOJIOTOB OeH301a B. H3PO,
4. ankuMpoBaHue OEH30I1a I'. Cr,04

1-B, 2-A4, 3-I', 4-b

Paznea 7. Ilpouecchbl OKCM3THIIMPOBAHUSA U OJIMroMepu3anuu B npombinuieHHoctd OOHC
Temal2. [Ipou3BoACTBO JHHEHHBIX O-0J1€(PUHOB
1. 3a0anue 3axkpvimoii hopmwvl ¢ eOUHUYHBIM BbLOOPOM.

1. JIuneiinble 0-0J1€(DUHBINIONYYAIOT B IPUCYTCTBUN
a) TPUATUJIATFOMUHUS,

0) GpochOpHOKMCIOTHBIX KATAJTU3ATOPOB;

B) II€JIOYHOMETANINYECKUX KaTalu3aTOPOB;

T') allpOTOHHBIX KUCJIOT.

2. UeMy paBeH BBIXOJI MPOIYKTA — IMHEWHBIX O-0JIe()UHOB, €CIIM KOHBEPCHSI MPOIecca OJIUTOMe-
pu3anuu 3a oguH npoxon cocrasmia 0,4, a cenektuBHOCTH 0,68

a) 0,834

0) 0,272
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B) 5,1
r) 2,63

3. IloHsATHE, XapaKTEpU3YIOIIEe KOJINYECTBO MOHOMEPA, U3PACXOJOBAHHOIO B X0OJI€ MPOTEKAHUS
polecca OJIUroMepHu3aluu

a) CEJICKTUBHOCTD

0) BBIXOJ HA IIPOIYLLIEHHOE ChIPhE

B) KOHBepcus

T') pacXoIHbIN KO3 HUITUEHT

4. YeMy paBeH MPAKTUYCCKUI PacXOJHbIN KO (PHUIIMEHT, eclTi Ha POU3BOACTBO JIMHEHHBIX O-
oneuHOB ObUTO TIOAaHO 1500 Kr MCXOMHOTO CHIPhS, a LEIEBOro Mpoaykra obpazoBanock 500
Kr?

a) 0,8

0)3

B) 5

r) 0,9

5.ITokazaremnu mpoiecca NOMyICHHsS THHEHHBIX O-0JIe(HHOB:

a) KOHBEpCUs MponuiIeHa 3a npoxos 22%,ceneKTuBHOCTh 65%;

0) KoHBepcHs nponuiieHa 3a npoxoj 68%, cenexktuBHOCTH 40%);

B) KOHBepcusi nponujiena 3a npoxoa 40%, cejsekTuBHOCTb 68%;

') KOHBEpCHS MponuiieHa 3a npoxo 98%, cenekTuBHOCTH 99%);

6.0npenenuTe CEeIeKTUBHOCTh MPOIECCca MOTYYeHHs JIMHEHHBIX O-0JIe()UHOB, €CIIH BCETO Ipe-
BpaTuioch 20 KMOJIb HCXOJHOTO BEIIECTBA, a IIeJIEBOr0 MPOayKTa 00pasoBayiock 13,6kMomb?

a) 0,147

0) 1,47

B) 6,8

r) 0,68

2. 3a0anue 3axpuimoti popmul ¢ MHOHCECMBEHHBIM 8bIOOPOM.

7. CKOpOCTPh peaklyy MOTy9IeHUS JTUHEHHBIX O-0JIE()MHOB 3aBHCHUT OT CIIEIYIONINX MapaMeTPOB:
a) OT pacxogHOTro K03 duireHTa

0) OT KOHIIEHTPALMH UCXOHOI0 pearenTa

B) OT KOHIEeHTPALMH KAaTaJIM3aTopa

') OT KOHBEPCUU Tpolecca

8. K paBHOBECHBIM 00paTUMBIM MPOIIECCaM OTHOCSITCS
a) MpolIecC XJIOPUPOBAHUS ITHUIICHA

0) mpouecc MoJTy4eHusIJIMHEeHHBIX O-0J1e(DMHOB

B) MPOILIECCOKCUTIPOTTUIIUPOBAHUS aHWIIMHA

I) NPoLeCcCAJKUIMPOBAHNSA 0€H30/1a ITHIEHOM

3. 3aoanue omkpvimoii ghopmwi:

9..... — TIOKa3bIBaeT KaKOC MAKCUMAIbHOE KOJIMYECTBO JTUHEHHBIX O-0JIC(HHOB MOKET BBIPa0O-
TaTh JJaHHAs YCTAHOBKA.(MOW{HOCMb YCHAHO0BKU)

10. Inst mporecca MoiydeHHs JTHHEHHBIX O-O0JIE(PHHOB ONTUMAIILHOW SIBISIETCS 00JIACTh JaBIe-
HUS OT 10 8 Mma.(5)
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11. IToka3aTenb XMMHKO-TEXHOJOTHYECKOTO IMpoIecca MPOU3BOJCTBA JIMHEHHBIX (-01e()HUHOB,
XapaKTEpU3YIOIINH A0 U3PACX0I0BAaHHOIO IPONMIJIEHA 0 OTHOIIEHHUIO K KOJINYECTBY MOJaH-
HOTO MPOINUJIEHA, Ha3bIBAETCS .(koneepcus)

12. C yBenuyeHuem CKOPOCTH IOJAYH ChIPbsl YMEHBIIACTCSI KOHBEPCHS NIPOIUIICHA U
IIPU 3TOM YCKOpPSIETCS IeTUApaTalysl KaTalin3aropa.(00vemHoit)

13./Ins1 momaBieHUsI MOOOYHBIX PEAKIIUH MPOIECC MONYICHUS JIMHEHHBIX O-0JIe()UHOB CIETY-
€T MPOBOJIUTH MIPU BO3ZMOXKHO TeMIeparype, Ipu KOTOPOW, TEM HE MEHEE, JOCTUTACT-
Csl JOCTAaTOYHAasi CKOPOCTb OCHOBHOTO Tpolecca. (HU3Koit)

14.PeakTop CHUHTE3QIMHEHHBIX  O-0JIE(UHOBIPEICTABISET  COOOM amnra-
part.(koacyxompyoHuwlit)

15.01cTosBIIMIICS ONMroMepU3aT M3 BEPXHEW 4YacTH OTMBIBOYHOIO ammapara [ojaeTrcs Ha
. (pekmugpukayuio)

16.Hamuune B ChIPbE B COYETAHHUM C TEMIIEPATYPOM U JABICHUEM JJISl IPOLECCA MOJTY-
YeHUs JTUHEHHBIX a-OJIC(i)I/IHOB SABJISAICTCA HGO6XOIII/IMI>IM YCJIOBHUEM MMOAACPKAHUA OIITUMAJIBHOTO
cocraBa (pocOpHBIX KUCIOT (KOHIICHTPALIMHN) B ITOPaX KaTalIu3aTropa.(600st)

17.Jlo6aBnenue B mporeccenpon3BOICTBATMHEHHBIX a-oieguHoB (pakuuu C7-Cg B KoIHyecTBe
1050 % macc. B pacdere Ha PEIUKIOBYIO (PAKIIUIO JUMEPOB MPOMIICHA TTO3BOJISICT

BBIXOJl TETPAaMEpPOB IMPOMWICHA M YMEHBIIUTH COJEp)KaHHe MapauHOB B OJUTOMEpH3a-
Te.(yeeauuums)

18.Cexuil KaTan3aTop, UMEIOUINI MaKCUMaJIbHYI0 aKTUBHOCTb, SKCILTyaTUPYIOT B IIPOU3BO-
CTBE JIMHEWHBIX O-OJICPHUHOBIIPH TeMIlepaTypax.(Hu3Kux)

4. 3a0anue na ycmanosnienue npasuibHoOU NOC1e008aMeNbHOCTIL:

19. Hanumure mociaenoBaTeIbHOCTh 3TAllOB XMMHUKO-TEXHOJIOTHYECKOI0 Mpolecca Mpou3BOA-
CTBa JIMHEUHBIX 0-0J1e(UHOB (110 Mepe MPeoOdpa30BaHUs UCXOIHBIX BEIIECTB B I[EIEBBIC MPOIYK-
THI)

A. Beigenenue 1eyeBoro npoaykTa

b. [TogroroBka ceipbs

B. Xumnueckoe npeBpaliieHmie

I'. Yrunuzarus mo60YHBIX

b,B, A, T

5. 3aoanue na ycmaHoeJjieHue coomeemcmeust.

20.CooTBeTCTBHE MEX/Ty XUMUUYECKUM IIPOLIECCOM U UCIOJIb3YEMBIM KaTalu3aTOPOM

IIponecc Karamusarop
1. cunTe3 MUHENHBIX O-0J1epUHOB A. HgSO4
2. TaJIOTEeHUPOBAHKE OJICPUHOB b. H3PO,
3. TuapaTanys aneTuiIcHa B. Pt HaAl,O4
4. KaTaTUTHYECKU pUPOPMUHT I'. FeCls

1-b, 2-I', 3-4, 4-B
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Tema 3anaHus OTKPHITOrO | 3ajaHus 3aKpbITOrO IIpouenTtHOE COOT-

THIIA, KOJTUYECTBO THIIA HOIIICHUE OTKPBITOTO

KOJIMYECTBO THUIa/3aKPBITOTO THIIA
Tema 1 10 10 50/50
Tema 2 10 10 50/50
Tema 3 10 10 50/50
Tema 4 10 10 50/50
Tema 5 10 10 50/50
Tema 6 10 10 50/50
Tema 7 10 10 50/50
Tema 8 10 10 50/50
Tema 9 10 10 50/50
Tema 10 10 10 50/50
Tema 11 10 10 50/50
Tema 12 10 10 50/50
Bcero 120 120 50/50
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIEN0BATEIbCKUN TEXHOJIOTHYECKUI YHUBEPCUTET
TexHonoruueckuil GpakynbTeT

KommuexkT Bonpocos 1Jis1 a3k3ameHna (7 cemecTp)
o pucruininae 51.B.06 «TexXHOoJIorusi OCHOBHOI'O OPraHMYECKOr0 M HeTEXMMHUIECKOTO CHH-
Ie3a»
1. IlpuHIMTIMATBHAST TEXHOJIOTHYECKAsT CXeMa TOMyYeHHS ATHIIOSH30J1a C UCITOJIb30BaHU-
€M KaTaJIUTHYECKOTO KOMIUJIEKCAa Ha OCHOBE XJIOPUCTOrO aTlOMUHHS. XUMHUYECKUE peaK-
LU, JISXKAIIUE B OCHOBE ITpoliecca.

2.Ilomy4yeHue cTupoia METOAOM JIeTHPUPOBAHUS STHIOCH30Ia.
3. U3BecTHbIe criocoObI mosydeHus ctupoia. CpaBHUTENbHAS XapaKTePUCTHKA.

4. YcTaHOBKa TUAPOJICANTKUINPOBaHus. Peakiuu, nexaiiyue B OCHOBE MpoIiecca THIPO/Ie-
ANKWJIMPOBAHMS 3aMEIIEHHBIX OCH30JI0B.

5. IIpoueccel ruapupoBanus U AeruapupoBaHus. TepMOIMHAMUYECKUE OCHOBBI BbIOOpA
ycioBul npoueccoB. [Ipumep npon3BoIcTBa HA UX OCHOBE.

6. CnocoObl noy4eHus BbICIIUX OJe(UHOB. [IpMHIMNINANbHAS TEXHOIOIMYECKas CXeMa
HOJy4EHHUsI OJIMTOMEPOB IponuieHa Ha (GocHOpHOKUCIOTHOM KaTanu3aTope. XUMUYECKUE pe-
aKIUy, JeKalllue B OCHOBE Mpoliecca.

7. Cnoco0bl mosrydeHus Bbicux osiepuHoB. [IpyHIMNINaNbHAs TEXHOJIOTHYECKask CXxeMa
HOJYy4EHUs 0-0JI€(PUHOB C UCIOJIb30BaHUEM TPUITHIIATIOMUHUS.

8. IIpuHUMIIHAIbHAS TEXHOJIOIHYECKas CXeMa MoTydeHus OyTHIIKaydyKa.

9. Paznuunble cnocoObl MosydyeHus u3ompeHa. IlpuHnunuanbHas TeXHOJIOrMyeckKas
cxema Ipolecca MoJy4eHus: U30MPpeHa yepe3 TMMETHIINOKCaH. XMMH3M Ipolecca.

10. Cnoco6 BbleneHust U300yTHiIeHa MOJIMMEPHU3alIMOHHON YMCTOTHI METOJOM CeJleK-
TUBHOM TWIpartauuu-aeruaparanuu. llpuHnnnuansHas TEXHOIOTHYECKAs cXeMa. XUMU3M IIpo-
neccea.

11. V3en peruzpparanmuu MeTHI(PEHUIKapOMHOIAa B COBMECTHOM IPOU3BOJICTBE OKHUCH
IIPOIUJIEHA CO CTUPOJIOM.

12. TIpouecc nomyueHus okucu dtuieHa. llpunnunuansHas cxema. XMMHU3M IpoLecca.

13. IlponykTsl, mpou3BoauMele IpoMbliieHHOCTEI0 OOHC.

14. Cxewmsl cbipbeBbIX 0TOKOB Ha npennpuarusx OOHC (na npumepe OAO «HKHX»).

15. OcHOBHOE ChIpbE I MPOMBIIIJIEHHOCTH OPTraHUYECKOTO CUHTE3A.

16. Tepmuueckast cTaOMIBHOCTh YITIEBOJOPOJOB. XUMHUYECKHE PEaKIMH, MPOTEKaroIue
npu nuposinse. [lepBuunble U BTopuuHble peakuuu. PakTophl, BIUAIOINE HA COCTaB U BBIXOJ
IIPOAYKTOB ITUPOJIN3A.

17. Tluponus yriaeBoaopoAOB C LEIbIO MOITyYeHHUs HU3MKX oJe@uHOB. ChIpbe MUPOIH3a.
CrtpyKTypa yCTaHOBKHM ITUPOJIH3A.

18. IlepepaboTka mpoAyKTOB MUpoiM3a (Muporas u nupodensux). [lpumenenue npouec-
COB aICOPOIIMH U TUAPUPOBAHUS [T OUMCTKH LIETEBBIX (DPaKIIHiA.

19. OcHOBHBIE MPOIYKTHI MUPOJIM3a U METO/IBI UX Pa3ACICHUS.

20. OcHOBHBIE CITOCOOBI MOJTyYEHNUI MOHOMEPOB U IPYTUX HEMPEIeNbHbIX COeAMHEHUI.

21. CoBMecTHOE MPOU3BOACTBO CTHPOJIAa U OKHCH NMPONUIIEHA. ¥Y3€l MOIYy4eHUs THIpO-
HEPEeKUCH ITUIIOEH307Ia.

22. CoBMECTHOE IPOU3BOJCTBO CTUPOJIA U OKUCH MPOMMIECHA. Y 3€]l SIOKCUANPOBAHUS.
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23. CoBMeCTHOE MTPOU3BOJICTBO CTUPOJIA M OKHCH NPONMIIEHA. Y 3€ll IerHIpUPOBaHUs Me-
T eHnIKapOrHOMIA.
24. TexHoyOrn4ecKas cxema IMoIy4eHHsI STHIOCH30a.

Kpurepnu onenku:

Omnenka «oTanuHo» win 36-40 6ayuioB — OTBETHI HA BOIPOCH! CBUJECTEIBCTBYIOT 00 yBe-
PEHHBIX 3HAHUSAX U YMEHHUAX CTYACHTA.

Onenka «xopomo» win 32-35 0anoB — OTBETH HAa BOIPOCH! CBUAETEILCTBYIOT O AOCTa-
TOYHBIX 3HAHUAX U YMEHUSIX CTYIEHTA.

OrneHka «yJIOBICTBOPUTEILHO» MM 25-31 0amioB — OTBETHI Ha BOIMPOCHI CBUJICTEIb-
CTBYIOT O HEJIOCTATOYHBIX 3HAHUSIX U OTPAHUYEHHOM YMEHHUHU CTYICHTA.

OrneHka «HEYIOBIETBOPUTENbHO» WiH (0-24 GayuioB — OTBETHI HA BOMPOCHI CBUICTEIb-
CTBYIOT O CNIaObIX 3HAHUSIX U HEYMEHUH CTYJICHTA.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYJIapCTBEHHOT'0 OIOPKETHOTO 00Pa30BaTEIbHOIO YUPEKACHHS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KoMmiekT TeM KypcoBbIX padoT
o pucruininae 51.B.06 «TexXHoJIorusi 0CHOBHOI'O OPraHUYECKOr0 M HehTEXMMHUIECKOTO CHH-
IC3a»
[IpumMepHBIE TEMBI KypCOBOTO MTPOEKTA!
Paccuurath 1 cipoeKTUPOBATH:

1. PEAKTOPHBI OJIOK yCTAaHOBKM  IOJYYECHHs HW3OMEHTaHa H30Mepu3alueil H-
MEHTaHa MOIIHOCTHIO [ THICSY TOHH B rox

2. y3en atMoc(epHO# meperoHKy He(hTH MOIIHOCTHIO [1 THICSY TOHH B roJ

3. PEaKTOPHBIA OJOK YCTAaHOBKM MOJYYEHUS JUBHHUIIA OKUCIUTEIBHBIM JETHIPH-
poBaHueM OyTaHa MOIIHOCTHIO I ThICSY TOHH B TOX

4. PEaKTOPHBIN OJIOK YCTaHOBKH IOJIyYSHHS AITHJICHIJIMKONS THIpATAleld OKHCH
ATHJICHA MOITHOCTBIO I1 ThICSY TOHH B TOA

o. y3eII pa3ieNeHUs] H30MPEH-N30aMHIIICHOBON (hPAKITUH MOIIHOCTHIO I1 ThICSY TOHH
B TOJI

6. y3eln ppaKkIMOHUPOBAHUS Ta30BOT0 KOHAEHCATa MOLTHOCTHIO [1 ThICSY TOHH B TOA

7. PEaKTOpHBI OJIOK YCTAaHOBKHM TMOJYYEHHUS TPHUMETHIKapOWHONA THIpaTalfen
n300yTHIIeHCOIepKAUX (DPaKIIii MOITHOCTHIO I1 ThICSY TOHH B TO

8. PEaKTOPHBIN OJIOK YCTAHOBKU MOJYYEHUS METWITPETOYTHIOBOTO (Upa aIKHIIU-
pOBaHHEM METaHOJIa N300yTUICHOM MOIIHOCTHIO I1 ThICSIY TOHH B roj

9. PEaKTOPHBII OJIOK YCTaHOBKH IMOJIy4eHHS KOMIIOHEHTa MOTOPHOTO TOIUIMBA Map-

ku KAT-K ankuiaupoBaHueM METaHOJIA M30aMIJICH-TTUIICPUIICHOBON (pakiineii MOIHOCThIO I1
THICAY TOHH B T'OJ

10.  peakTOpHBIH OJOK YCTAaHOBKH BHCOPEKHHTA T'yIpOHA MOIIHOCTHIO 1 THICSY TOHH B
roJ

11.  peakTopHBbIi OJOK MONydeHUs AJIeMEHTapHOH cepbl Kiayc-MeTo10M MOIIHOCTBIO
[T THICSY TOHH B TOJ 110 KUCJIBIM Ta3aM

12. peakTopHBIH OJOK yCTAaHOBKH MOJYYEHHUS CTUPOJIA JACTHIpATAIeH METHI(DEHHII-
KapOMHOIa MOIIHOCTHIO I1 ThICSY TOHH B roa

13.  peakTopHBIH OJIOK YCTaHOBKH TOJyYeHHS (OpMajbAeruIa adpOOHBIM OKHCICHHU-
€M METaHOoJIa MOIHOCTHIO I1 ThICSY TOHH B roj

14.  peakTopHBIl OJIOK YCTAaHOBKM TMOJYy4€HHsS O€H30J1a TUAPOACATKUINPOBAHUEM
bpakunn C6-C8 nuponauszHon Pppakiuu MOIMHOCTEIO [1 ThiCSY TOHH B TOJ

15.  peakTopHBIi 0JIOK YCTAaHOBKH IOJIyY€HUSI TPUMEPOB MPONUIIEHA OJINTOMEPU3aLIH-
el npornwiieHa I1 TeicsY TOHH B oA

16.  peakTopHBIH OJIOK MOIyYEHHs BOJIOPOJIA C MAapoBOil KoHBepcuen I1 ThiCsSY TOHH B
rO/I.

17.  peakTopHBII OJOK MOITYy4EeHHUS THAPONEPUKUCU ITHIOEH30J1a KUCIOPOJOM BO3Y-
Xa MOIIHOCTHIO I1 ThICSY TOHH B roj

18.  peakTopHBIH OJOK MOMydeHHs (OPMATTBICTHIA OKACITUTEIBHBIM JICTHIPHUPOBAHU-
€M METaHOoJIa MOIIHOCTHIO [1 ThICSY TOHH B ron

19. PEaKTOPHBIA OJIOK MOJydeHUs W300yTHIICHA ACTUIPUPOBAHUEM M300yTaHa MOIII-
HOCTbIO 1 ThICSIY TOHH B roJ

20.  peakTOpHBIA OJIOK TONYyYEHHs STWJICHA WHPOIU30M YIJIIEBOJAOPOIHOTO CHIPhS
MOIIIHOCTbIO I1 ThICSY TOHH B roj

21.  peakTOpHBINA OJOK MOJTYYCHHUS] OKUCH ITHIICHA OKHCICHHEM STHIIEHA KACIOPOJIOM

MOITHOCTBIO IT TeICSY TOHH B o
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22.  peakTOpHBIA OJOK MOJYYEHHUS STHIOCH30J7a AJIKMIMPOBAHHEM MOIIHOCThIO I1
TBICSY TOHH B TOJ1

23.  peakTOpHBIA OJOK MOJY4YEHHUS TPUHU300YTHIATIOMUHUS MOIIHOCTHIO Il ThICSY
TOHH B TOJ1 11O TOJTUU3ONPEHY

TpebGoBaHus K co/iep:KaHUIO KYPCOBOii padoThI
KypcoBast paboTa 10/KHa UMETh CIICAYIOIIEe COAepKaHue:
Bsenenue
Teoperuueckre OCHOBBI MPOSKTUPYEMOTO MTPOU3BOACTBA
1.1  Caenenus 00 OTEUECTBEHHBIX M 3apYOEIKHBIX MPOU3BOAUTEISIX
1.2  TexHHKO-3KOHOMHUYECKOE CPAaBHEHHE CYIIECTBYIOIIUX METOIOB ITPOU3BOICTBA
1.3  Xumunueckue u PU3NKO-XMMUYECKHE OCHOBBI IIPOU3BOICTBA
1.4  ®Ou3nKo-XMMHUYECKUE U TETIO(PU3HMUECKUE CBOWCTBA HCXOJHBIX BEIIECTB, IPOMEKY-
TOYHBIX, [IEJIEBBIX M MOOOYHBIX MPOTYKTOB
TexHOIOrHYeCKHue OCHOBBI TPOEKTUPYEMOTO MTPOU3BOICTBA
2.1  OcHOBHBIC CTaIUU U TEXHOJIOTHUYECKUE ONEepaIun
2.2  XapakTepUCTHKA CBHIPBS, IEJEBBIX U MOOOYHBIX MPOTYKTOB, BCIIOMOTaTEIbHBIX Ma-
TEpUAJIOB U SHEPrOHOCUTEIEN
2.3  OnmcaHue TEXHOJIOTUYECKOW CXEMBI IPOU3BOJICTBA
2.4  AHanUTUYECKHI KOHTPOJb MPOU3BOJICTBA
TexXHOJIOTHYECKUE pacyeThl MPOSKTUPYEMOTO ITPOU3BOICTBA
3.1  MarepuanbHbIil 0alaHC YCTaHOBKH
3.2 PacueTsl 1 BBIOOpP TEXHOJIOTHYECKOTO 000pyIOBAaHUS
3.3 Pacuer komu4ecTBa TEXHOJIOTHIESCKOTO 000PYIOBAHUS
3.4  MogenupoBaHue ¥ ONTHMH3ALNS TEXHOJIOTHUECKOTO y3J1a
3.5 MexaHuueckuii pacyeT OCHOBHOTO arrapara
3.6  TemnoBoii 6amaHc peakTopa
O6bem otueta coctabisieT 40-50 cTpaHuI MalIMHOMKMCHOTO TeKCTa popmaTa A4.

3amuTa KypcoBoi padoThl
Ha ocHoBanuu KypcoBoil pabOTBI COCTABIISIETCS YCTHBIN JOKJIAJ], paCKpPhIBAOIINNA OCHOB-
HBIE 1IEJIM U 33Jla4l, METOJUKY JIa0OpaTOPHBIX HCCIIEIOBAHUMN, PEe3yabTaThl MIPOBEACHHON pado-
ThI. 3acCJIylIMBaHUE JIOKJIA0B MPOXOIUT B KabuHeTe 38 b mHcTHTYyTA 32 pabOTOM KPYyriaoro cTo-
na.
IIpaBuia odopmiiennss KypcoBoii padoThl
Odopmasiercs oTyeT Mo TpeOOBaHUSAM, NPEAbSABISEMBbIM K TEKCTOBbIM aokymeHTaM [ECK]]
['OCT 2.105 - 95]. TexcTroBble JOKYMEHTHI BBIIOJIHAIOT ¢ MpuMeHeHrneM DBM (mpudt 14 pasz-
Mmepa, Times New Roman, MexxcTpoUHbIif HHTEPBAJ - OAUHAPHBIN).

Kpurepun oueHKH KypcoBoil padoThbI:

XapakTepucTuKa OTBETA baer

KypcoBasi pabora cocTaBieHa IrpaMOTHO, MOJHOCTBIO PACKPBITHl OCHOBHBIE TEp-
MUHBI, TOHATHSA, JOTUYHO HM3JI0)KEH OCHOBHOM MaTepuasl paboThl. JlaH MOIHBIMH,
pa3BEpHYTHIA OTBET Ha MOCTaBJIEeHHbIE Bonpockl. OTBeT Gopmynupyercs B Tepmu- | 96-100
HaX HayKH, U3JI0KEH JIUTEPATypPHBIM S3bIKOM, JIOTHUEH, J10Ka3aTeNeH, JeMOHCTPH-
pYET aBTOPCKYIO NO3MIIMIO CTY/ACHTA.

B KprOBOfI pa60Te JaH HOHHBIﬁ, HO HEJIOCTATOYHO IIOCII€A0BATEIbHBIM OTBET Ha
IMOCTaBJICHHBIN BOIIPOC, HO IIPH 3TOM ITOKa3aHO YMCHHUEC BBIACIIUTL CYHNICCTBCHHBLIC 75-96
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Y HECYILECTBEHHbIE NTPU3HAKU U IPUUMHHO-CIEACTBEHHbIE CBsI3U. OTBET JIOTMYEH
U U3JI0KEH B TEPMUHAX HayKH. MoryT ObITh JOMyIIEeHbl 1—2 omuOKu B onpexaere-
HUW OCHOBHBIX IIOHSATUM, KOTOPBIE CTYAEHT 3aTPYIHSETCS UCIPABUTh CAMOCTOS-
TEJILHO.

JlaH HEMOJHBIM OTBET, JIOTUKA U IOCIEAOBATEIIBHOCTD U3JI0KEHHS UMEIOT CyIIe-
CTBEHHbIC HapymieHus. Jlomymensl rpyObie omMOKH IpU ONpeesieHHH CYIIHOCTH
PaCKpbIBAEMBbIX IIOHATHM, TEOPUH, SBJICHUN, BCIIEICTBUE HETIOHUMAHUS CTYICHTOM
UX CYILIECTBEHHBIX M HECYILIECTBEHHBIX IIPU3HAKOB U CBs3el. B oTBETE OTCYTCTBY-
IOT BBIBOJIBI. YMEHHUE PACKPBITh KOHKPETHBIE MPOSBICHUS O00OOIIEHHBIX 3HAHUN
He noka3aHo. PeueBoe opopmienne TpedyeT nonpaBoK, KOPPEKIHH.

60-75

JlaH HeToJIHBIA OTBET, MPEACTABIAIOMNN cO00I pa3pO3HEHHbIE 3HAHUS IO TeMe
BOIPOCA C CYIIECTBEHHBIMU OIIMOKaMH B ompezeneHusx. lIpucyrctByror Qpar-
MEHTapHOCTb, HEJIOTUYHOCTh H3JI0KEHUs. CTYAEHT HE OCO3HAEeT CBSA3b JAHHOI'O
MOHATHUS, TEOPUH, SBJICHUA C IPYTUMHU OOBEKTaAMU TUCHMILIMHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETU3ALUA U JOKA3aTE€IbHOCTh U3J10KeHU. Peub HerpamorHas. Jlo-
IIOJIHUTEJIBHBIE U YTOYHSIOIIKME BOIPOCHI NPENOAABATENS HE IPUBOAAT K KOPPEK-
LM OTBETA CTYJEHTA HE TOJBKO HA IIOCTABJICHHBIM BOIPOC, HO U HA JIpyrue BO-
IpoCkl JUCHUILIMHBL. He nosyyeHs! 0TBETHI 10 6a30BbIM BONPOCAM JIMCHUIUIMHBI.

0-60
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