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Hepeueub Komnemeuum? u unduxamopos oocmudiceHus Komnemenuut? C YKazanuem smanoe ([)opmupoeamm 6 npoyecce 0C60eHuUA

OUCUUNIUHDL

Komnerennun:

[1K-4 Cnoco0eH K oniepaTUBHOMY YIPaBJICHUIO XUMUKO-TEXHOJIOTHYECKUM O0OBEKTOM I10 MTPOU3BOACTBY OPIraHUYECKUX BEIIECTB

[IK-4.1 3HaeT XMMHIO M TEXHOJIOTHIO OPraHMYEeCKMX BELIECTB, OCHOBBI PKOHOMMKHM HPOM3BOJCTBA; HOPMATHUBBI pacxoja ChIpbs, MaTepUalOB,
TOIUIMBA, PEareHTOB,

[1K-4.2 YMeeT 4uTaTh NMPOEKTHYIO NTOKYMEHTAIWIO; pa3padaThiBaTh METOAWYECKHE W HOPMATHBHBIE MaTepHAIIbl, TEXHUYECKYIO TOKYMEHTAIUIO, a
TaK)Ke€ BHOCUTD MPEUIOKEHHUS U MEPOTIPUATHS 10 OCYILECTBICHHUIO pa3pabOTaHHBIX MPOEKTOB U MPOU3BOICTBEHHBIX MporpamMm; 3PpPeKTUBHO U Oe30MacHO
AKCIUTYyaTUpOBaTh O0OpYyIOBaHHUE, 3JaHUS U COOPYKEHHUS, 3aKpEIUIEHHbIE 3a NMPOM3BOJCTBOM; aHAJIM3UPOBATh NMPUUYMHBI Opaka M BHITYCKa MPOJYKIUH
HU3KOTO KauecTBa, pa3pabaThiBaThb MEPOINPHUSATHS MO €ro MperylnpeskIeHHI0; MPOBOJNUTh TEXHHKO-PKOHOMHUYECKYIO OIIEHKY WHYKEHEPHBIX pEelIeHHH Ha
OCHOBE pacueTa OCHOBHBIX ITOKa3aTesell SKOHOMHUYECKOH 3PPEeKTUBHOCTH

I1K-4.3 Brageer HaBbIKaMU YIPaBIEHHUSA TEXHOJOTUYECKUM IPOLECCOM; KOHTPOJIS COOIIOAEHUSI HOPM TEXHOJOTHYECKOTO PEXUMa, YCTAHOBIEHHBIX
periIaMeHToM, NMpaBuil 0€30IACHOCTH Ha TEXHOJIOITMYECKOM 00BEKTE; KOHTPOJIA pabOThI 110 MOBBIIIECHUIO 3()EKTUBHOCTH MTPOU3BOJICTBA, COKPALICH U HOPM
pacxoja ChIpbs, SHEPrOpPECYpCOB, pEareHTOB; IPOBEJICHMsI paccielOBaHMM M y4eT BHEIUIAHOBBIX OCTAaHOBOK YCTaHOBOK, OOOpYyIOBaHUS,
IIPOM3BOJICTBEHHBIX HEMOJAJ0K; 00eCleYeHUsI CBOEBPEMEHHOM U NMPaBWIBHON KOOPAMHALUU pabOThl TEXHOJIOIMUECKOr0 OOBEKTa B CIIydasX aBpHIHBIX
CUTYyalluii; METOJaMU OLIEHKU 3(Q(PEKTUBHOCTH HMCIIOJIb30BAHUS PECYPCOB MPENIPUATHUS s pean3alui TEXHOJIOIMYECKUX MPOLECCOB U MIPOU3BOJICTBA B
1LI€JIOM; HaBbIKaMH cOopa ¥ 00pabOTKH TaHHBIX, HEOOXOIUMBIX Ul ONPEETICHUs IKOHOMUUECKOH 3(h(HeKTUBHOCTH



Hnouxamopwi
00CmMUIICeHUA
KomnemeHnyuu

Omanvl hopmupoeanun ¢ npoyecce 0c60eHUA OUCUUNTIUHBL
(vkazamu 6ce memwi uz PII/])

Jexkuuu

Ilpakmuueckue
3auAmuUA,
aabopamopHblii
NPAKMUKYM

Jlabopamopuoie
3anamun

Kypcoeoit npoekm
(paboma)

Haumenosanue
OUEHOUHO020 cpedcmea

[1K-4.1

Tema 1-7

Tema 1-7

Tema 1-7

Tema 1-7

Konmponovnasa paboma,
nabopamopuasn paboma
Nel,2, zpynnosasn
ouckyccusn Nel, 2,
npakmuueckas paboma
Nel, 3auem ¢ ouenkoii,
IK3AMeH

[1K-4.2

Tema 1-7

Tema 1-7

Tema 1-7

Tema 1-7

Koumponvnan paboma,
nabopamopnasn paboma
Nel,2, zpynnoesasn
ouckyccusn Nel, 2,
npakmuueckas paboma
Nel, 3auem c ouenkoii,
IK3aAMeEH

I1K-4.3

Tema 1-7

Tema 1-7

Tema 1-7

Tema 1-7

Konmponvuaa paboma,
nabopamopuasn paboma
Nel,2, zpynnoeasn
ouckyccusn Nel,2,
npakmuueckas paooma
MNel, 3auem c ouenkoil,
IK3AMEH




Ilepeuenv oyenounvix cpedcme no oucyuniune (Mooym)

OrneHuBaroe MEPOTPHUATHUS Koumn-Bo - bapi
min | max
Cemectp (ou./ou.-3a0u./3a04.) 6/7/8
BrInonHeHne npakTH4eckoi paboTh 1 6 10
BrimonHeHne 1abopaTopHbIX padoT 2 9 16
['pynnoBas nuckyccust 2 3 4
KonTpospHas pabora 1 18 30
3ayer ¢ OLEHKOU 1 24 40
NTOT'O 60 100
Cemectp (ou./ou.-3a0u./3a0u.) T/8/9
Brinmonnenue npakTuueckoi paboThl 1 6 10
Brinonnenue 1abopaTopHBIX paboT 2 9 16
['pynmnoBast nuckyccust 2 3 4
KontpoawsHas pabora 1 18 30
DK3aMeH 1 24 40
NTOTI'O 60 100
Ol11eHOYHBIE CPE/ICTBA Kon-Bo Min, 6amioB Max, 6amioB
KypcoBas paboTta 1 60 100




IlIkana ouenueanusn

Hudposoe | Boipa:kenue B | CaoBecHoe | Kputepuu oneHKN HHANKATOPOB AOCTHKEHUSI MPU hopMe KOHTPOJISI:
BbIPasKeHUe danax: BbIpasKeHUe JK3aMeH / 3a4eT ¢ OeHKOil
5 87 - 100 Otnmnyno  |OueHKa «OTJIWYHO»  BBICTABIAETCS CTYAEHTY, €CIH TEOpPETUYECKOe
(3auTeHO) |comepKaHWe Kypca OCBOEHO TOTHOCTHIO, 0€3 MmpoOenoB; MCUEPIBIBAIOIIE,
MIOCJICIOBATENIFHO, YETKO M JIOTMYeCKH CTPOWHO HW3llaraeT Marepual,
CBOOOJHO CHpaBisercd C 3ajadaMy, BONPOCAMH W JAPYTUMH BHIAMHU
IIPUMCHCHU A 3HaHPII7[; HCIIOJIB3YET B OTBETEC HOHOHHI/ITGJIBHBIﬁ MaTrepuail BCe
MPEeIyCMOTPEHHBIE TPOrpaMMON 33JaHHUA  BBINOJNIHEHBI, Ka4yecTBO WX
BBITIOJTHEHUSI OIIEHEHO YHCIOM OailioB, ONM3KUM K MaKCHMaJbHOMY;
aHAJIM3UPYeET NOTYIEHHBIE PE3YIIbTATHI; IPOSBISET CAMOCTOATENFHOCTE TIPH
BBIIIOJIHEHUU 33 1aHUI

4 74 - 86 Xopomo  |OmeHKa «XOpOIIO» BBICTABISIETCS  CTYOEHTY, €CIH TEOpEeTHYECcKOe
(3auTeHo) |comep)kaHHWE Kypca OCBOEHO IIOJTHOCTBIO, HEOOXOIWMBIE MPAKTUUYECKHE
KOMIETEHIIN B OCHOBHOM C()OPMHPOBaHBI, BCE MPEAYCMOTPEHHBIE
mporpaMMoii 00y4deHWsT y4eOHBbIe 3aJaHus BBIMONIHEHBI, KAa4eCTBO WX
BEITIONTHEHUSI JIOCTaTOYHO BbICOKOe. CTyAEHT TBEpAO 3HAET Marepual,
TPaMOTHO ¥ MO CYIIECTBY H3JIaraeT ero, He JOITyCKasl CYyIIeCTBEHHBIX

HETOYHOCTEH B OTBETE Ha BOIPOC.
3 60 - 73 YnoBnerBoput|OmeHKa  «yIOBJIETBOPUTENBFHO»  BBICTABISIETCS  CTYICGHTY,  €CIH
€IbHO TEOPETHIECKOe CONEpKaHUE Kypca OCBOCHO YAaCTUYHO, HO MpOOENsl He
(3a4uTeHO) [HOCAT CYIIECTBEHHOIO XapakTepa, OOJBIIMHCTBO IPEIyCMOTPEHHBIX

pOrpaMMoi 3aJaHUH BBITIOJIHEHO, HO B HUX UMEIOTCS OIIMOKHU, IPU OTBETE
Ha TIOCTABJICHHBIH BOIPOC CTYAEHT JIOIyCKAET HETOYHOCTH, HEJOCTaTOYHO
npaBUjIbHBIE  (HOPMYJIMPOBKH, HAONIOAAIOTCS HAPYIIEHHUs JIOTMYECKON
MOCJICIOBATENIFHOCTH B M3JI0KEHUH ITPOrPaAMMHOI0 MaTepHaIa.




Huxe 60

Heynosnersop
HUTCIBHO
(1e 3auTeHo)

OneHka «HEYJOBJIETBOPUTENBHO» BBICTABISIETCS CTYAEHTY, €CIM OH He
3HA€T 3HAYUTENBHOW YACTH IIPOrPAMMHOIO MAaTepUaa, JOIYyCKAET
CYIIECTBEHHbIC OLIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPyIHEHUSMH
BBITIOJTHSET ~ NPaKTUYeCKHEe  palOThl, HEOOXOAWMBIC  MPaKTHUECKUE
KOMIIETEHIINA HE C(POPMHUPOBAHBI, OOJBITUHCTBO MPEAYCMOTPEHHBIX
nporpaMMoi OOyueHHs1 y4eOHBIX 3aJaHWi He BBHINMONHEHO, Ka4ecTBO WX
BBITIOJTHEHUS OLIEHEHO YU CIIOM 0aJyioB, ONMU3KUM K MUHUMAJIbHOMY




Kparkas xapakTepucTHKA OLIEHOYHBIX CPeICTBA

Ne | Haumenosanue | Kpamkasa xapaxmepucmuka oyeHoO4YHO20 cpedcmea Ilpeocmaenenue
n/n OUEHOUHO20 OUEHOUYHO020
cpeocmea cpeocmea 6 ponoe
1. |[Ipaktmueckoe  |B xoxae mpakTHYeCKUX pabOT CTYACHTHI OBJIAACBAIOT | TeMbl MPaKTHISCKUX
3aHsTHE YMEHHSIMU MOJIB30BaThCS pab0TaTh C HOPMATUBHBIMM  |3aHSTUH;
JOKYMEHTaMHU U MHCTPYKTUBHBIMU MaTepHalaMu, KOHTPOJIbHBIC
CIIPaBOYHUKAMHM, COCTABIIATh TEXHUUYECKYIO BOIIPOCHI U 33JJaHUS
JTIOKYMEHTAIIUIO; BBITIOJTHATD YEPTEKH, CXEMBI, o TeMe
TaOJIUIBl, pelIaTh Pa3HOIo poJia 3aJ1auu, JAejIaTh [IPAKTHYECKOIO
BBIYHMCIICHHS, OTIPEJICIATh XapaKTePUCTUKHI 3aHATUS
pa3IMYHBIX BEIIECTB, 0OBEKTOB, siBeHUH. Llenp
MPAKTUYECKHUX 3aHITHH 3aKJIF0YAeTCs B BRIPAOOTKE Y
CTYJI€HTOB HAaBBIKOB IMTPUMEHEHHUSI TIOJTYUCHHBIX
3HAHUH IS pelIeHUs MPAKTHYECKUX 3a/1a4 B
Mpo1Iecce COBMECTHON JESATEILHOCTH C
MIPENoIaBaTENSIMH.
2. |I'pymnmoBas OneHoYHBIE CPEACTBA, MTO3BOJISIIONINE BKIFOUYHUTH Ilepeuenn
JTCKYCCHSI 00yJaronuxcs B mpouecc 00Cy AeHUs CIIOPHOTO JIUCKYCCUOHHBIX TEM
BOIIpOCa, MPOOIEMBbI U OLICHUTh UX YMEHHE JUTSL IPOBEICHUS
apryMeHTUPOBAaTh COOCTBEHHYIO TOUKY 3PEHHUS. KpYIJIOTO CTOJA,
JIUCKYCCHH,
MOJIEMUKH, TUCITYTA,
nebaroB
3. |KonTposbHas CpencTBo NpoOBEPKU YMEHUW MPUMEHATH NOJydeHHbIe |KomrekT
pabora 3HAHUS JUIsl peLIEHU 3a7a49 ONPEAEIEHHOIO TUIIAa IO  |KOHTPOJIBHBIX
TEME WU pa3zieny. 3aJaHuH 10

BapHaHTaM




MunucrepcTBO 00pazoBanus u Hayku Poccuiickoit deaepannu
HwxHeKkaMCKH XUMHUKO-TEXHOJIOTHYECKUNA HHCTUTYT (rman) penepaabHOTO
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BATEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATENbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
Hanpasiienne noarotosku: 18.03.01 XuMudeckast TEXHOJIOTHS
[Tpodwe MOATOTOBKU: «XUMHYECKAs TEXHOJIOTHS OPraHUICCKUX BEIIECTBY

JlaGopaTopHbie padoTsl (ceMmecTp (ou./ou.-3a04./3a04.) 6/7/8)
o JUCHUIITNHE « TeXHOJIOTHS OCHOBHOTO OPTaHHYECKOTO U HE(YPTEXUMHUYECKOTO CUHTE32»
Jlabopatopnas padota Nel «[Tuponus yrieBogopoaoB»

PaGora Nel IlogGop onTuManbHOTO COCTaBa YriEBOJIOPOJHOTO CHIPbS C IEJIBIO
YBEJIMYEHHS BbIX0JIa Ta3000pa3HBIX MPOTYKTOB MUPOIIH3A.

[leab paloThl: CHIAHUPOBATH JKCIEPUMEHT MOCIEHAOBATEIbHBIM CHMILIEKC- METOOM,
HAWTH COCTAB CHIPHS, IPH KOTOPOM BBIXO] Ta3000pa3HBIX MPOIYKTOB MaKCHMAJIEH.

IIpudopsl: ycTanoska (puc. 1) BKioYaeT B ces cieaywIune mpudopsr:

- 1 — nenutenpHas BOpoHKA (MUTaHUE PEAKTOPA),

- 2 — Tepmornapa,

- 3 — smekTpomneus 1yis 000TpeBa peKTopa,

- 4 — XONOINIBHUK,

- 5 — IpUEMHUK,

- 6 — Ta30CcYETUHK,

- 7 — npubop mokazaHus TeMIEPaTYpHl,

- 8§ — perynatop temnepatypsl (JIATP),

- 9 — peakrop.

PeakTHBBI: B KauyecTBE CHIpbS MCIOJb3yeM 3-X KOMIOHEHTHYI0O CMeCh: TEKCaH,
0€H30J1, ¥ H30MpEH.

Pacuer cocTaBa cMecHu yrieBoJgopoaoB

IMocaenoBatenbubiii cummiaekc-meron (IICM). Ilouck onTMManbHOTO COCTaBa CHIPHA
Begercs Metogom I[ICM. IICM ob6namaetr psAgoM MPEeMMYNECTB IO CPAaBHEHHUI C JPYTHMH
METOJlaMi ONTHMM3AIMU TeXHOJOoruyeckoro mpoiuecca: mpoctora [ICM, nBukeHHE K ONTHMYMY
NPAaKTUYECKH OCYI[ECTBASAETCA MHpH OYEpPEeIHOM DJKCIepUMEHTe, Ha JN000M JTame
3KCTIIEPUMEHTHPOBAHKS B MOUCK ONTHMAJbHBIX 3HAUEHUI (AKTOPOB MOXKHO BBECTH HOBBIH QakTOp
MyTeM JONOJHUTENbHOTO BKJIIOUEHHUS B TEKYIIMI CUMILIEKC-IIaH BCETO JHIIb OJJHOTO OTIBITA.

Cymuocts Metona [ICM nydme Bcero mpoaeMOHCTPUPOBATH Ha CJIEAYION[EM PHCYHKE
(puc.1). IIpeamonoxumM, 4TO HeU3BeCTHAs HAM 3aBUCHMOCTh BBIXOJa TMPOAYKTa OT 3HAYEHHI JBYX
(GakTopoB BHIIAOUT Tak, Kak 3To oTpaxkeHno Ha puc. 1. [louck 3Hauenuit X; u X,, Opu KOTOPBIX
BBIXOJ TPOJAYKTa MAaKCHUMaleH, HauHeM ¢ obnactu orpaHudeHHodl Ttoukamu 1,2,3. Kaxabrii
HCCIIEI0BATENb-TEXHOJOT JOJDKEH HCXOAHYI0 007acTh SKCNEPHMMEHTHPOBAHUS BHIOpPATh Kak MOXKHO
Onvke K ONTHUMAIbHOW HAa OCHOBE CBOEHl MPAKTHYECKOW MHTYHIUHM MIM HA OCHOBAHMU KAKUX-TO
TEOPETUYECKUX PEKOMEH AL,

[Mocne ompeneneHus UCXOAHOH 00MacTH 3KCIEPUMEHTHPOBAHUS HEOOXOAUMO PaccuuTaTh
KOHKpETHbIE 3HaueHHs (aKTOpoB B KakJOM OSKCIepuMeHTe. PacueT 3TuxX 3HayeHUH (aKTHYeCKH
CBOAMTCS K pacyeTy KOOpPAMHAT MPABUIBHOTO CHUMIIeKca - GUTYpHl ¢ YucioM BepmuH (k+1) Ha
equHuIy Oonbmie yncna GaxTopos (k). B nanHoit paboTe cuMmIeKcoM SABISETCS TPEYroIbHUK, KaK Ha
puc.l.

KoopanuHaThl BEpIIMH HCXOAHOTO CUMIIIEKCA OMPEACIIIOT U3 CeAYIONeld MATPUIIBL:
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Yucno cTpPOK B HMCXOQHOW Martpuie COOTBETCTBYeT uuciay ombiToB N=k+1. a wuucno
CTOJOIOB paBHO YKCIY (HaKTOPOB.
3HaueHus I 1 Ry paccuMTHIBAIOT 110 YPaBHEHUAM:

1 k

h=—F—— R =|—7—=
J2k(k +1) 2(k +1)

B manHO# paboTe chipbeM SIBISIETCS 3-X KOMIIOHEHTHAsI CMECh, TO3TOMY BapbHPYIOT JIBA
daktopa X; U X, (N=k+1=3) - mporeHTHOE cojaepKaHHE B CMECH TekcaHa W OeH30Ja,
MPOLEHTHOE COJAEp)KAaHUE M30NPEHA SBJSIETCA JIMHEWMHO 3aBUCUMOW MEPEMEHHOW OT
COJIepKaHMs TeKcaHa U m3ompeHa: Xs=100-(X+%,).

Hcxonnast 00macTh SKCIEPUMEHTHPOBAHUS OTIpEielieHa B CIICAYIONINX HHTEPBAIAX:

X1=10 % 00 - conepxanue rexcana; x;=70 % o0 - conepkanue Oenzona; 6=5 % 00 -
WHTEPBAJI BAPLUPOBAHUS (PAKTOPOB X1 U Xy.

MartpuIia UCXOHOTO CHMILIEKCA B OTHOCHTEIBHBIX SIMHUIIAX Oy/IeT BBITJISICTh TaK:

Ta6muma 1.1 Marpuiia cuMIUIeKC - TUTaHa s K=2

X1 Xo

WiN|F|Z

Jlns  ompeneneHus aOCONMIOTHBIX 3HAYeHWH (PAKTOPOB B HMCXOZHOM CHUMILIEKCE
UCIOJIB3YIOT COOTHOIICHUE:
MR 340
o X X
PR —:

rae X, - OTHOCHTEIbHOE 3HaYeHHe i-0r0 (akropa;

X; "~ abCOMOTHOE 3HAUCHHUE I-0T0 (haKTOpa;

X - aBcomoTHOE 3HAUEHHE i-0r0 (akKTopa;

i - UHTEpBaJI BapbUPOBaHus I-0r0 akTopa.
Martpuiia HCXOJHOTO CUMILIEKC - TJIaHa B a0COJIIOTHBIX €AMHUIIAX:

X1, %000 Xa, %000

wWiN|F|Z

CTpaTerHﬂ IIOUCKa ONTHMYyMa B MCTOJAC [ICM 3aknmouvaeTcs B NEPEMCIICHUN CUMINICKCA
OTHOCHUTCIbHO BCPIIMHEI, I/IMeIOH.[Hﬁ HaI/IXy,[[].HI/Iﬁ pe3yJabTar. HaI/IXyI[IHa}I TOYKa HCXOZHOTO
CUMIIEKCAa 3aMCHACTCA HOBOﬁ, paCHOJIO)KeHHOP"I CUMMCTPUYHO OTHOCHUTCIbHO BCPIIHHBI,
I/IMe}OH.[I/Iﬁ HaI/IXyI[IHI/Iﬁ pe3yabTar. HaI/IXyZ[HIa}I TOYKa HUCXOAHOI'0O CUMIIJICKCAa 3aMCHACTCA HOBOﬁ,
paCHOJIO)KeHHOﬁ CUMMCETPHUYHO OTHOCHUTCJIBHO HCHTpA I'paHU CUMILICKCA, HaXOI[ﬂH.ICﬁCH HAalIpOTUB
HaHXyI[IHeﬁ BECPIIHUHBI. Ha puc. 1 Hauxyamas TOYKa 1 HCXOOHOTO CHUMIIIECKCA Oblla 3aMeHEHa
TouKo# 4, pacmomokeHHOW cumMmerprnuHo Touke |. HoBwil cummmexc 2-3-4 mpu 3ToM
MepeMECTHIICA B CTOPOHY ONTUMYMaA.

KoopanHaTsl Kak 0 HOBOM BEPUIMHBI HAXOAATCS MO CleAyIOMEH popmyne:

[
X ko1 =Einu —%xio;i =12,...,.k

i=0
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[Tocne TOro Kak cocTaB yriieBOAOPOJHONH CMECH PACCUUTAH, IPOBOAT SKCIIEPUMEHT.
BbinosHeHne pagoThl

[Muponuy yrieBogOpOIHOTO ChIpbsl BEAETCA Ha ycTaHOBKE (puc. 1) mpu Temmeparype
1000 °C.

Ilepen HayanoM oOmbITa TNPOBEPSIOT MPABWIBHOCTH COOpPKH, HAIEKHOCTh H
TePMETHYHOCTh BCEX COCIMHEHUN YCTAaHOBKH. BKiowaror sniekrpomeds 3 miast oborpesa
peakropa. [locne Toro kak temmneparypa B peakrope pocruruer 1000 °C, B xonoauinbHuK 4
NOJAalT BOAY. 3aJaHHYI0 TeMIIepaTypy B pPEaKTope TIOJJICPKUBAIOT C IOMOIIBIO
TepMmoperynaropa 8.

[IpuroToBICHHYIO CMECH YTIIEBOIOPOIOB MONAIOT B 03aTop 1. MOMEHT 1mojauu ChIpbs B
PEaKIMOHHYIO 30HY IPUHUMAIOT 32 Ha4aJlo OMbITa. Bee skcrepuMeHTh He0OX0IMMO MTPOBOANUTh
MPU TIOCTOSTHHOHW OOBEMHOHN CKOPOCTH IMOJA4YH YIIIEBOJAOPOIHOTO CHIPhS (BpeMs HCTEYCHUS
coipbst 30-35 muH).

ITo oxoH4YaHWMM omBITa GUKCUPYIOT 0OBEM Ta30B MPOIIEAMINX Yepe3 Ta30BhIe Yachl 6 U
Maccy kuakou ¢aszpl. CocCTaBiSAIOT MaTepUalbHBIM OallaHC MpoIecca, PacCYUTHIBAIOT
BBIXOJ[ Ta3000pa3HBIX MPOIYKTOB Mupoiun3a. CpaBHUBAIOT 3HAYEHHUS BBIXOJA Ta3000pa3HBIX
MPOIYKTOB, HAWXYIIIAK pPE3yJIbTaT OTOPACHIBAIOT M PACCUMTHIBAIOT HOBBIH COCTaB CMeECH
VIJIEBOJAOPOJOB. DKCIEPUMEHTHl MPOBOMSIT MOKa HE OyAeT IJOCTHTHYTO TpeaeibHOe
3HauYeHHUE BBIXOJ1a Ta3000pa3HBIX MPOIYKTOB, TOCTE YXYAMIECHHs TIOKa3aTess mpolecca padboty
MPEeKpaIaroT.

Odopmiienne pe3yjabTaToB

CocTaBnsIOT MaTepHaTbHBIN OalaHC Mpoliecca MUPOJIH3a;

1 PaccuutsiBatoT Maccy motaHHOTO ChIphst Mepm=Vewm:Pems, TIE Vem, Pom - 006eM (MiT) 1
IUIOTHOCTh (T/MJ1) yraeBogoOpoAHOW cMmecH. I[IIOTHOCTHP CMECH PACCUYUTHIBAIOT TI0
dopmyne p;, =0,-p,+0,-p, + 0, p;, X1, Xz X3-00BEMHBIC NPOIEHTH COOTBETCTBECHHO

reKcaHa, usonpeHa, Oensoma, %00; p,,0,,0; - IUIOTHOCTH COOTBETCTBEHHO TI'€KCaHa,
M30TpeHa, OeH301a, T/MJI.

2. PaccunteiBaloT Maccy ra3000pa3HbIX MPOAYKTOB NMUPOJIN3a, YCIOBHO CUMTA,
4YTO B OCHOBHOM OHH COJAEp>KAT 3THUIIEH méég=v—-l o Thae V - obbeM razooOpasHbIX

1.0.
MPOJYKTOB IO T'a30CUETUYHUKY, JI;, Vyy - MOJSIDHBIH 00BbEM Ta3a MpU HOPMAJIbHBIX YCIOBHSIX;
V.y. =22.4 1/mMmonb; M,, - MossipHas Macca 3tujieHa, M,, =28 r/Moib.

3. Maccy XUIKUX TPOIYKTOB HAxXOAAT IO PA3HOCTH MAacC CyXOTo NPUEMHHKA U
MPUEMHHUKA C KHIKOHN (paKiuen.
4. PaccunTeiBalOT Maccy KOKCa, OTJIOKEHHOT'O BHYTPU PEAKTOPA Myoxe=Mey=Myas-

m)K]/[H
Pesynbratel 3aHoCAT B Tabnuiry 1.2
Tabmuma 1.2 MarepuanpHbIi OajlaHC MPpoIEecca MUPOJIn3a

ITpuxon, r Pacxon, r

1. YrnepoaHoe chipbe

1. Kunkue npoIyKTsl MUPOIU3A
B TOM YHCJIE

2. l'a3000pa3Hbie MPOAYKTHI

reKcan

TUPOJIN3a
M30TPeH 3. Koke
OeH3on :

PaccuuThIBaroT BBIX0/1 ra3000pa3HbIX MPOIYKTOB: 77 = Masg -100%
Ccv.
Pe3ynbTathl sKCcriepuMeHTa MPUBOJAT B Tabnuie 1.3
Tabmuna 1.3 [Mouck merogom IICM onTHManabHOrO COCTaBa
‘ N ‘ X1, %00 ‘ X2, %00 ‘ n, % ‘ [Tpumeuanue
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{ NcxoqHbIN CUMILIEKC

OtOpomena To4ka I. HoBblii cumiuiekc *-*-*

OB WIN|F-

OtOpomena Touka i. HoBblii cummuiekc *-*-*

Pabora Ne2 V3yuenue BnusiHUS TEMIIEPATYpPhbl Ha BBIXOJ Ta3000pa3HbIX
IPOAYKTOB MTUPOJIH3a

Heab padoThl:  CIUIAHUPOBATH  AKCIEPUMEHT  TOCIEIOBATEIBHBIM  CHUMILIEKC-
METOJIOM, HAlTH COCTaB CBIPBS, PH KOTOPOM BBIXOJ] Ta3000pa3HBIX MPOIYKTOB MaKCHMAJICH.

IIpu6opkl: ycranoBka (puc. 1) BKIO4YaeT B ceosl Clieayronne npudopsl

- 1 - nenutenbHast BOPOHKA (TUTAaHUE PEAKTOPA),

- 2 - TepMomnapa,

- 3 - aneKTporeys it 000TpeBa peakropa,

- 4 - XOJIOAUIIbHHUK,

- 5 - IPUEMHUK,

- 6 - ra3ocyeTYHK,

- 7 - npubop moKazaHus TEMIEPATYpPHI,

- 8 - perymsrop temneparypst (JIJITP),

- 9 - peakrop.

PeakTHBBI: B KayeCTBE CHIPbS HCIOJB3yeM 3-X KOMIIOHEHTHYIO CMeCh: T'eKCaH,
O€H30J1, U30TIPEH.

BobinoJsiHeHue padoThl

DKCIepUMEHTHI MPOBOJAAT Ha yCTaHOBKE mMuposin3a (puc. 1), MeTonndeckue ykazaHus K
BBITIOJTHEHUIO Pa0OThl W3NIokeHbl B pabore Nel. Haiinennwrii B pabotre Nel onTuManmbHBIN
COCTaB CHIPhS TIOJBEPraeTCs NMUPOJIN3Y NMPH 4-X pasamunbIX Temmeparypax: 600 °C, 800 °C,
1000 °C, 1200 °C.

DKCHEePUMEHTHI HEOOX0IUMO TPOBOIUTH MPU MOCTOSTHHON 0O0BEMHON CKOPOCTH TMOIaYH
YIIIEBOJIOPOTHOTO ChIphsi (BpeMst wucteueHus cbipbsi 30-35 wmuH). [lo okoHuUaHum ormbITa
(bUKCUPYIOT 00bEM Tra30B MPOIICANINX YepPe3 ra30BbIe Yachl 6 U MaCCy KUJIKOU (a3bl.

Odopmiienne pe3ybTaTOB

CocraBisioT MaTepuaabHBIM OajaHC, pe3ylbTaThl 3aHOCAT B Tabmuiyy. PaccuurthiBaioT
BBIXOJ] ra3000pa3HbIX MIPOIYKTOB, BHIYMCICHUS 3aHOCAT B Tabmuiy 1.4

Taoymua 1.4

T) OC Vra3a JI nl %

600

800

1000

Dlw(N|R (2

1200

Ha ocHOBaHUMM TMOJNy4yeHHBIX [JAaHHBIX CTPOSAT TpadUKUd 3aBUCUMOCTEH BbIXOJa

ra3o00pa3HbIX MPOIYKTOB MUPOJIN3a OT TeMIEpaTyphl.
Pabora Ne3 3aBUCHUMOCTD BBIXOJa Ia3000pa3HbIX NPOAYKTOB MUPOIU3A
OT BpEeMEHM TMpeObIBaHUs YIJIEBOJAOPOJHOTO CBIPbS B PEAKTOpE

Ileab pa0oThl:  CIUIAHUPOBATH  AKCIEPUMEHT  MOCJIEIOBATEIbHBIM  CHMILIEKC-
METOJIOM, HaliTU COCTaB CHIPhS, P KOTOPOM BBIXOJ] Ta3000pa3HbIX MPOIYKTOB MaKCHUMAaJEH.

IIpu6opsl: yctaHoBKa (puc. 1) BKiIroyaeT B ceds ciaeayrolne npudopsl:

- 1 — nenuTenbHas BOpOHKA (MUTaHUE PEAKTOPA),

- 2 — TepMoriapa,

- 3 — 3JIeKTpoIeyb Ui 000rpeBa peKkTopa,
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- 4 — X010 IUIIbHHUK,

- 5 — IpUEMHUIK,

- 6 — ra30CUYeTUHK,

- 7 — mpubop moKazaHus TEMIEPaTypHI,

- 8 — perynstop Temneparypsi (JIATP),

- 9 — peakrop.

PeakTHBBI. B KauecTBE CBIPbS HUCHOJb3YyeM 3-X KOMIIOHEHTHYI CMECh:
rekcas, OC€H30J, U30MpPEH.

BrinosHenune padoTsl

DOKcnepUMEHTBHl NPOBOJAT Ha yCTaHOBKE mnupoiau3a (puc. 1), meroauyeckue
yKa3aHHUs K BBIIOJHEHHIO paboThl u3i0keHbl B pabore Nel. Halinenusiii B pabote Nel
ONTUMAJbHBIH COCTaB ChIPbSl MOJBEPraeTcs MUPOJIHU3Y HpU 4-X pPa3NIUUYHbIX 3HAUYEHUAX
ckopoctu nmojaauu ceipbs: 600 °C, 800°C, 1000°C, 1200°C.

DKcnepuMEeHTh HEO0OXOAUMO MPOBOAUTH MPU MOCTOSHHOM OOBEMHOW CKOPOCTH
MoJauul yriaeBOJOPOJAHOTO CHIPbsS (BpeMsi ucteueHust coipbs 30-35 mun). [lo okoHuanuu
onbiTa (QUKCUPYIOT BpEMs MCTEUYEHHS HCXOJHOTO ChIpbs, 00bEM Tra30B, MPOIIEIIINX
yepes3 ra3oBble Yachl 6, U Maccy KUAKON (asbl.

Odopmienue pe3yabTaToB

CocraBinsioT MarepuanbHbId  OanmaHc, pe3yiabTaThl 3aHOCAT B  TaOIUIy.
PaccunTsIiBaroT BeIX0/ ra3000pa3HbIX NPOAYKTOB, BEIYMCIEHHS 3aHOCAT B Tabnuny 1.5
Tabnuna 1.5

N Tuers © Vs, M/C Tup, C n, %
1
2
3
4
OO0BEMHYIO CKOPOCTH IMOJAYH CHIPhS PACCUUTHIBAIOT MO (HOpMyIIE:
Vi, = — rrie Vem, Xuer - 00BbEM H BpeMs UCTCUYCHHUSI CMECH YTIIEBOJOPOIOB.
Terio

BpeMms npeObiBaHUA ChIPbSl B PEAKTOPE HAXOJAT 1O popmyre:
2

@ rnoe V,-00bem peakropa, V, = T-h ,rae d, h - tmameTp u BBICOTA

TTB =
3
peakTopa.
Ha ocHoBe IMOJYYCHHBIX JaHHBIX CTPOST Fpa(i)I/IKI/I 3aBUCUMOCTEH BBIXOJA
Fa3006p33HHX IIpOAYKTOB IMUpoaIn3a oT BpEMCHHU HpC6BIBaHI/I$I B pC€aKTopEC
yrHeBOﬂOpOHHOﬁ CMECH.
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Kpurepuun onenku:
CTyZAeHT 10JIKEeH BBIIIOJHUTH JBE JJAOOPATOPHBIE PAOOTHI.
MakcumanbHO 16 0amioB — 3a TOJHOCTBIO PEIIEHHbIE M TPaMOTHO OQOpMIICHHBIE
MPAaKTUYECKUE PaObOTHI;
MuHMMaIbHO 9 6ayIoB — 32 HETIOJIHBIM OTBET C JOMYIIEHUEM TPYObIX OLIHOOK.



MunucrepcTBO 00pazoBanus 1 Hayku Poccuiickoit dexepanun
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
TOCYIapCTBEHHOTO OFOKETHOT'O0 00Pa30BaTEIILHOTO YUPEIKICHHS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonoruueckuii paxynbTeT

Bonpocel juisi 3auéta ¢ oueHkoii (cemectp (ou./ou.-3aou./3a0u.) 6/7/8)

110 AUCHUIIIIMHE TexHoJ0rus OCHOBHOTO OPraHUYEeCKOI'0 B Hed)TeXI/IMI/I‘-IGCKOI‘O CHUHTC3a

1. IIponykTsl, mpou3BoauMble npoMbliieHHOocThI0 OOHC.

2. CxeMbl cbipbeBbIX MOTOKOB Ha nmpennpusitusx OOHC (na npumepe OAO «HKHX»).

3. OCHOBHOE CBIPbE /7Sl IPOMBIIIJIEHHOCTH OPraHUYeCKOr0 CUHTE3a.

4. Tepmuueckasi cTaOMJIBHOCTb YIJI€BOJOPOJOB. XUMUYECKHE PEAKIMH, MMPOTEKAIOIINE
npu nuponuse. [lepBuuHble U BTOPUYHBIE peaknuu. DaKkTophl, BIUSIONINE HA COCTaB U BBIXO]]
MIPOJIYKTOB MHUPOJIN3A.

5. Iluponus yriaeBoaopoI0B C LENbI0 NMOTY4YeHNs HU3MUX oJiepruHOB. ChIpbe MUPOJIN3A.
CrpyKTypa yCTaHOBKH MHPOJIN3A.

6. IlepepaboTka mnpoaykTOoB mnHposu3za (muporas u nupoOeH3uH). I[lpumenenue
MIPOLIECCOB aACOPOLINU U THAPUPOBAHUS IS OYUCTKH 1IeNeBbIX (paKiuii.

7. OcHOBHBIE POAYKTHI MUPOJIU3a U METOAbI UX Pa3AeICHHUS.

8. OcHOBHBIE CITOCOOBI MOJTYYEHHUSI MOHOMEPOB U IPYTUX HENPEAETbHBIX COSTUHEHHH.

9. CoBMecTHOE MPOU3BOJACTBO CTHPOJA W OKHCH NPONWIECHA. Y3€l MOJy4yeHUs
TUIPOTIEPEKUCH ATHIIOEH30.1a.

10. CoBmMecTHOE MPOU3BOACTBO CTUPOJIAa U OKUCH MPOHUIIEHA. ¥Y3€l 310 KCUIUPOBAHUS.

11. CoBMecTHOE TIPOU3BOJCTBO CTUPOJA U OKUCH MPOMUICHA. Y3€ll NEeruIpupOBAHUS
MeTuiIheHmIKapOnHOIA.

12. TexHoJIOTHYECKasE CXeMa TOJIydeHUsI STUIIOCH301a.

Kpurepun oneHku:

6 cemecTp:

MaxkcumanbHo 40 GanioB - 3a OJIHBIHM, pa3BepHYTHIM OTBET HA TOCTABJICHHBIE BOIIPOCHI.

MunumaiibHO 24 Gajia — 3a HEMOJIHBIA OTBET C IOMYIIEHUEM IpyObIX OIHMOOK MMpU
OTIpE/IeNIEHUH CYIIIHOCTU PACKPBIBAEMBIX MOHSITHUM, TEOPUH, IBICHUN
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MunucrepcTBO 00pazoBanus 1 Hayku Poccuiickoit dexepanun
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 0Opa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonoruueckuit paxynbTeT

KoMiuieKT BOpocoB /IUisi KOHTPOJILHOM padoThl (cemecTp (ow./ou.-3aou./3a0u.) 6/7/8)
no pucruiuinae 51.B.06 TexHomorusa 0oCHOBHOIO OPraHHYeCKOro U HeTEXUMUYECKOTO
CUHTE3A

1. CocraBuTh  MaTepuaigbHbIi  OaJaHC  TPOM3BOJCTBA  HM3OMPONUIOEH30J1a
ATKWJIMPOBAaHMEM  OCH30J1a  MPOMWJICHOM B  TPUCYTCTBHH  XJIOPHCTOTO  QIFOMUHUS
Mpou3BOAUTENLHOCTHIO 80 ThicSY TOHH B Toj. KorBepcust 6en3omna cocrapisieT 85%, KoHBEpCHUS
nponuieHa — 98%, cenekTUBHOCTH MO u3ompommioeH3ony — 75%. KonudecTBo 4acoB paboThl
ycraHoBkH B rof — 8000. IIpouecc uaer mno cieayroumm peakimsm:

CegHg + C3Hg — CsHsCsH7
C6H5 + 2C3H5 — C6H4(C3H7)2

2. CocraBuTh MaTepHANbHBIM OamaHC TIEPBOM CTaAWMM TPOU3BOJCTBA H3O0TPEHA
JNBYXCTaJMMHBIM JETHIPUPOBAHMEM H30IIeHTaHa u3 pacdyera 200 TeIcAY H30MpEHA B TOI.
H3onpeH nosiyqaroT B ABE CTAIUU:

I-CsHi2 — i-CsHyo + Hp
i-C5H10 — i-C5H8 + Hz

Pacxousbiii ko3 punneHT n3oamMuneHoB Ha u3omnpeH paseH 1,5. Konsepcus nzonenrana
Ha nepBod craguu coctaBiger 40%, cenekTMBHOCTH Mo u3oamuiieHam — 80%. B kauectBe
MOOOYHBIX MPOAYKTOB Ha MEPBON CTaAMM OOpa3yloTCs JIETKHE YrieBojopoisl. KommnuecTBo
gacoB paboTel yctaHoBKH B roa — 8000.

3. Jlath onpeneneHus CIeIyIOIUM HOHATHIM:
1) pacxonubie KO3 OUITHMEHTHI,
2) KauecTBO MPOAYKTa;
3) NpOU3BOAUTENHHOCTD ANMapaTyphl;
4) cebecTOMMOCTD MPOAYKTA.

Kputepun oneHKH KOHTPOJILHOMH padoThI:

CryneHT 10JKeH c1aTh | KOHTPOJIbHYIO paboTy:

MakcumanbHo 30 6asjIoB — 3a MOJHBIN, pa3BEPHYTHIN OTBET Ha MTOCTABJICHHBIN BOIMPOC;
MUHUMAaJbHO 18 0annoB — 3a HEMOJIHBIN OTBET C AOMYIEHUEM OIIUOOK.
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MunucrepcTBO 00pazoBanus 1 Hayku Poccuiickoit dexepanun
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKui HallMOHAJIBHBIA HCCIIEN0BATEIbCKAN TEXHOJIOTNYECKUN YHUBEPCUTET
TexHonoruueckuii paxynbTeT

KommuieKkT 3ajaHuii 111 rpynmoBbIX JUCKYccHii (cemectp (ou./ou.-3aou./3a0u.) 6/7/8)

no mucuuruinae 51.B.06 TexHoJI0THs OCHOBHOI'O OPraHUYECKOr0 U He)TEXUMUYECKOTQ
CHUHTE3a

I'pynnoBas quckyccust Nel «CTpyKTypa IpOMBIIIIEHHOCTH OPraHUYECKOT0 U
HE(PTEXUMUYECKOTO CUHTE3a»

1. [IpoxykTsl, npousBoauMele npomsbinuieHHOCTEI0 OOHC.

2. OcHoBHble cbipbeBble pecypcbl OOHC (KOKCOXMMHUYECKOE€ ChIpbe, HEQTh,
MOIYTHBIN ra3).

3. Cxembl cpIpbeBbIX MOTOKOB Ha mpenmpusitusx OOHC (nwa npumepe OAO
«HKHX»).

4. OcHOBHBIE CcHOCOOBI MOJIyYEHHUS MOHOMEPOB U JIPYIMX HENpeAeTbHBIX
coenuHenuit B mpombinuieHHocTH OOHC (BbicuIne 1 HU3MIKE OJePHUHBI).

5. CriocoObl TOJTy4eHHUS] TOBEPXHOCTHO-AaKTUBHBIX BELIECTB M CHHTETUYECKUX

Macell.

I'pynnoBas quckyccust Ne2 «IIuposn3 yriieBonopoaos»

1. Tepmuueckass ~ CTaOMJIBHOCTH  YIVIEBOAOPOJOB.  XHUMHUYECKHE  pEaKIHH,
IpoTeKarolue npu nuposuse. IlepBuuHble M BTOpUUYHBIE peakuuu. PaauKanbHBIA MEXaHU3M
peaKkuMy MUpoju3a Ha MpUMepe pas3nioxkeHus dTaHa. PakTopsl, BIAMSIONIME HA COCTaB U BBIXOJ
IPOJYKTOB NMUPOJIN3A.

2. [Muponu3 yrieBogOpOJOB C IEIbI0 IMONydeHUS HU3MUX oJepuHOB. ChIphbe
nupon3a. CTpyKTypa YCTaHOBKH TTHUPOJIH3A.
3. [TepepaboTka muporaza u nupoOeH3uHa. [IpuMeHeHue mpoieccoB aacoponuu u

TUAPUPOBAHUS JJISI OUUCTKH MPOAYKTOB MUPOJIN3A.UCIOJIb3yeMbIe aICOPOEHTHI U KaTallu3aToPbl
TUAPUPOBAHUS.

4. YcTaHoBKa rufpojieankuaupoBanus. Peakuuu, lexaiine B OCHOBE IPOILIECCOB
TUAPOICATKIIINPOBAHUS U TUJIPOKPEKUHTa. Paznenenue npoyKToB TUIPOICaNKIINPOBAHUS.

Kputepun oueHKH rpynnoBbIX JUCKYCCHIA:
CTyneHT T0JIKEH y4acTBOBAThH B JIBYX TPYIIOBBIX JUCKYCCHSIX.
MaxkcumanbHo 4 0auioOB — 3a MOJHOCTBIO pEUIEHHbIE W TI'PaMOTHO OQOPMIICHHbBIE
MpaKTU4ecKue paboThl;
MunumanbHo 3 6ayioB — 32 HEMOJIHBIM OTBET C AOMYIEHUEM OIIHUOOK.
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MunucrepcTBO 00pazoBanus 1 Hayku Poccuiickoit dexepannn
HmxHeKkaMCKHli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BATEIBHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKuil HallMOHAJIBHBIA HCCIIEN0BATENbCKUN TEXHOJOTUYECKUI YHUBEPCUTET
TexHonmoruveckuii paxynbTeT

KoMiuieKkT 3ajaHuii 1J1 NpakTHYeCKUX padoT (cemectp (ou./ou.-3a0u./3a04.) T1/9/9)
no pucruiuiiae 51.B.06 TexHomorusa 0OCHOBHOIO OPraHUYECKOTro ¥ HePTEXMMUYECKOTO
CUHTE3A

[IpakTnueckas padora Nel

1. CocraBuTh  MaTepuaigbHBIi  OajaHC  TPOM3BOJCTBA  HM3OMPOMUIOEH30J1a
AIKWIUpOBaHWEM  O€H30Jla  TPOMWIEHOM B  NPHUCYTCTBUM  XJIOPUCTOTO  ATIOMHHUS
MPOU3BOUTEILHOCTHIO 75 Thicd TOHH B Toj1. KorBepcust 6en3omna cocrasisieT 75%, KoHBEpCHS
nponmieHa — 90%, ceneKTUBHOCTH MO u3ompommioeH3ony — 85%. KonudyecTBo 4acoB paboThl
yctanoBkHU B roa — 8000. ITporecc naer no cieayronmm peakiuusim:

CsHs + C3Hg — CsHsC3H-
CsHs + 2C3Hg — C6H4(C3H7)2

2. CocraBUTh MaTepHAIbHBIA OaJaHC TIEPBOW CTaJWHM TPOM3BOJACTBA H30OIpEHa
JNBYXCTaJAWMHBIM JETHIPUPOBAHUEM M30IIEHTaHa M3 pacdera 240 TeIcAY H30MIpEHA B TOI.
N3onpeH nosyyaroT B ABE CTaJHUU:

I-CsHi, — i-CsHyo + Hp
i'C5H10 — i'Cng + Hz

Pacxoanplii k03 dUIIMEHT H30aMUJIEHOB Ha M3ompeH paBeH 1,3. KorBepcus nzonenrana
Ha mnepBod craguu coctaBiger 50%, celnekTMBHOCTH MO u3oamuieHam — 75%. B kauectBe
MOOOYHBIX MPOAYKTOB Ha MEpBON CTaAuM OOpa3yloTcs JIeTKHe yrieBojopoisl. KommuuecTBo
yacoB paboTel yctaHoBKH B roa — 8000.

3. JlaTe ompeeneHus CICAYIONUM TTOHATHSIM:
1) pacxonHbie KO3 DUITUEHTHI,
2) Ka4ecTBO MPOJIYKTa;
3) IpOU3BOAUTEIBHOCTD anmnapaTyphl,
4) cebecTOMMOCTh MPOAYKTA.

Kputepun oneHKH NpakTH4YecKoOil padoThbIi:
CTyneHT 10JKEH BBITOJIHUTE OJIHY MPAKTUYECKYIO padoTy.
MaxkcumanbHo 10 OammoB — 3a MOMHOCTHIO PEUICHHBIE U TPAMOTHO OQOPMIICHHBIE
MpaKTU4ecKue paboThl;
MunumanbHo 6 6a1yIoB — 32 HEMOJIHBIM OTBET C JOMYIEHUEM OIIHUOOK.
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MunucrepcTBO 00pazoBanus 1 Hayku Poccuiickoit dexepannn
HwxHeKaMCKH XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (punuan) dhenepanbHOTO
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKuil HallMOHAJIBHBIA HCCIIEN0BATENbCKUN TEXHOJOTUYECKUI YHUBEPCUTET
TexHonmoruveckuii paxynbTeT

KommuiekT 3a1anuii 1151 J1aGopaTopHbIX padoT (cemectp (ou./ou.-3a0u./3a04.7/8/8;9)

o gucturinHe b1.B.06 TexHoIorusl OCHOBHOT'O OPTaHMYECKOTO U HEPTEXUMUIESCKOTO
CHUHTE3a
Jlaboparoprast pabora Nel «I[IOJIYUEHUE W3OIIPEHA PA3JIOXEHUEM 44-
JUMETUIIINOKCAHA-1,3»

Henp padoTel: O3HaKOMIIEHHE C METOJaMH MPOU3BOJCTBA Ba)KHEUIIETO MOHOMEpa -
n3onpena. Ilonyuenune um3ompeHa pasnoxeHueM 4, 4-nuMeTHIIMOKCaHa-1,3, omnpesneneHue
BBIXOJ]Aa HA TPONMYNICHHBIA W  Pa3lIOKCHHBIH JUMETWIIMOKCAH, a TakXke BBIXOJA
M300yTeHWIKapOrHOJa, OOIIeH CTEreHM KOHBEPCHHM IUMETHJIIMOKCAHA, COCTaBJICHHE OaiaHca
peaKIny Pa3IOKEHHS €T0 U ONPEICIICHNEe BPEMEHH KOHTAKTA.

Teopernueckasi 4acTh.

Hzonpen, nnu 2-metunOyraaued - 1,3 — oaWH W3 BaXHEUIIUX MOHOMEpPOB,
MPUMCHSAEMBIX B HACTOSIIEe BpPeMs I TOJYYEHHs] KaK COMOJUMEPHBIX CHHTETHYSCKUX
Kay4yKOB, TaK H CTEpEOoperyasipHoro mnonuusonpeHooro kayuyka CKU-3. Ilocneguuit mo
CBOMM CBOHMCTBaM OJIM30K K HATypaJlbHOMY KaydyKy, a [0 HEKOTOPBIM IIOKAa3aTeNsIM JIaXe
MIPEBOCXOIUT €ro0.

N3onmpeHn MOXHO moJy4aTh pa3JIMUYHBIMH NYTIMH, HO B HAacTOslIlee BpeMsd
HanboJiee XOpoIIo pa3pabOTaHHBIM U OCBOCHHBIM CIIOCOOOM IOJyYEHUs U30TPEHA SIBISCTCS
CHHTE3 €ro U3 uzobymuiena u goopmanvoecuoa depes 4,4-oumemunouoxcan-1,3:

HSC\ CHs , O-CH, ~
,CH,=CH, + 2CH,O0 —> /C\ ,
H3C CH3 CHz-CHZ

——> CH;=C-CH=CH, + H,0 + CH,0
CHs,

Konpnencanust nzo0ytuieHa ¢ (GopmanbIerujjoM OCYIIECTBISETCS MOJ TaBJICHHUEM B
NPUCYTCTBUU CEpHOU KucHOThl. Paznoxenue 4, 4-pumerunnuokcana-1, 3 uuer B
MPUCYTCTBUU KaTaln3aTopoB—@ocdaTtoB Kanblus. JIydiuM mo aKTUBHOCTH, YCTONYHUBOCTH
U YIOBIIETBOPUTEIHHOIN MPOYHOCTH OKa3ajcs CMEIIAaHHBINM KaTajau3aTop, conepxkamiuii 20-25%
nBy3ameleHHoro ¢ocdara kanpuus (katanuzatop KCJI).

Peakuuio HeoOX0IuMO MPOBOAWUTH B MPHUCYTCTBHHM BOASHBIX MHapoB. Kartamuzatop B
OTCYTCTBHE BOJSIHOTO Iapa TepseT CBOK aKTUBHOCTh, TaK KaK UJIET MPOIECC paclajia:

2CaHPO4 — Ca2P207 +H20

B nmpucyrcTBUU O0MBIINX KOTUYECTB BOASHOTO Mapa MPOTEKAeT MPAKTUYECKU TOJIBKO
OCHOBHasi peakuusi oOpa3oBaHUs H30MpeHa, a MOOOYHas peakius pacmaaa AUOKCaHa C
OTJIO)KEHHEM CMOJIMCTBIX COEIWHEHUN 1100 He HJIET BOBce, TMOO €€ YyAelbHBI BeC Mall.
OnrtumanbHOE COOTHOIICHUE BOJIBI K THOKCAHy cocTaBisieT 2,5 kr Ha 1 kxr win 15:1 (B MoJIb).

Cnenyer ykaszaTh, uYTO H30BITOK MapoB BOJbI MPOTHUB ONTHUMAIBHOTO MOXKET
3aTOPMO3UTh PEAKIHI0 paclaga JUMETHIIUOKCAaHAa Ha TPOMEXKYTOUHOH cTaauu oOpa3oBaHUs
N300y TeHUIIKapOHHOIA!
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CH3\C/ O-CHZ ~

g >0 — CH,0 + CHj3-C=CH=CH,OH
CH;” “CH,-CHj |

CHj;

HN3menenue TeMnepatrypsl BIUsSET HAa BBIXOJ M30MpeHa. YeM BhIIIE TeMIeparypa
peakuuu, TeM MEHbIIee BpeMs KOHTakTa TpelOyercs JUisi JOCTHXKEHHS MaKCHMAaJbHOTO
BBIXO/IA.

[TpakTHYeCKMMH OTIBITAMHU YCTAHOBIICHO, YTO HAMJIy4IIHid BbIxoa u3omnpeHa (70-75%)
Ha npomnymeHHbd U (80-85%) Ha pasznoxeHHbIH nuokcaH Ha karanuzarope KCJI mpu 350 °C
MOJTy4aeTcsl MPH CKOPOCTH mojaaud auMmeTmwianokcana 0,7 — 1 n/(nm karanmsaropa-d). OTo
COOTBETCTBYET BpeMeHU KoHTakTa, 0,50-0,55 cek.

XapaKTepUCTHKA ChIPbA U MPOAYKTA.

4, 4-Jlumerunauokcan-1, 3 — OecmBeTHass Mmpo3padHas >XUAKOCTh, JIETKO
Bocruiamensirornasics, T. kuim. 133,4° C, d®° = 0,9634, np® = 1,4238, M = 116. Xuumkoctsb
HapKoTHYecKoro neicTBusl. TexHuveckuit aumerwinuokcan (96%-Hbli) COACPKHUT MPUMECH
TPUMETHIIKapOUHOIIA, HETPEIEIbHBIX CIUPTOB U Bobl. C BOJOW AHOKCaH 00pa3yeT a3eoTpoT,
kunsimud npu 92,8°C W uMeIMil cocTaB: IUMETWIauokcaHa — 65 macc.%, Boasl — 35
Mmacc.%. PactBopumocts mpu 20°C nuokcana B Boae — 18 macc. %, Boasl B nuokcane — 2,8
Mmacc. %.

N3ompeH B HOPMaIBHBIX YCIOBHIX MPEICTABISAET C000W OECHBETHYIO IOABIKHYIO
KHUJIKOCTh, HEPACTBOPUMYIO B BOJIE W XOPOIIO PACTBOPSIOIIYIOCS B CIApTe, dQUpe M Ipyrux
OpraHUYeCcKUX pacTBOpUTENAX. T. KUIl. U30MpeHa npu atMmocpepHom aasnenuu 32,6 °C, 1. mi1. —
146,8 °C. N3ompeH JIerko BOCIUIAMEHSIeTCs; paboTa ¢ HUM TpeOyeT O0JIBIIONH OCTOPOKHOCTH.

[To ¢u3monOrNYecKuM CBOWCTBAM H3OTIPEH IMOX0K Ha OyTaJneH, OJJHaKO 0oJiee aKTHBEH.
[IpucyrcTBre B atMocdepe HEOOJTBIIOTO KOJMYECTBA IMAapOB HM30IPEHA BHI3BIBACT OIIYIICHUE
CYXOCTH BO PTY M YCHJIMBAET CepAIeOneHuE.

PeakTuBbI M 000pyI0BaHUE

4,4- Tnmetnnauokcad -1,3 30- [Ipubop c enounbiM aedaermatopom st 1
S50MyI  TIEpEroHKH AMMETHIIIMOKCAHA
[Tpombinennsii katamuzarop KC/ YcraHoBKa pa3iioKeHUs 1
TUMETHIITUOKCaHa
[Tpobupka(20mi) mst HCIIapeHust 1
M30IIpeHa U3 KOHAEHCcaTa B Ta30METP
Konnueckue ko061 ¢ mpoOkamu (50ma) 2

JKCNEepPUMEHTAIbHAS YacTh

I[Tepen mpoBelneHUEM pEaKUHUHU Pa3JOKEHUA TEXHHUUYECKUH JTUMETUIAUOKCAH
MEPEeTOHSIIT M3 KOJIOBI ¢ €J0YHBIM JediierMaTtopoMm, oTOuparoT ¢pakiui ¢ T. kum. 131-
135°C. OqHOBpPEMEHHO € 3TUM MPOBOAAT AKTUBALMIO KaTaau3aTopa. AKTHBALIMS 3aKJIIOYACTCS B
MEIUICHHOM TMoJbeMe Temmepatrypel B TedueHue 1-1,5 v no 350-375°C u B BBIACPXKKE IpHU
stoit Temneparype B teueHue 20-30 mun. Hauunas co 150°C no xoHIa akTHUBAaluu B T€Yb
MoJaeTcsi BoJa co ckopocThio 1,3 11/(1 katanuzatopa-u) ¥ MEAJIEHHO MPOCAChIBAETCS BO3IYX C
MIOMOIIIBIO Ta30MeTpa CaMOW YCTAaHOBKH Pa3jIoKeHUs, TUO0 BO3IyX0yBKOM UM BOJAOCTPYHHBIM
HacocoM. O0beM Katanuzatopa B neuu 30 mz npu cpeaHem paszmepe 3epeH ero 3x3 mm. Ilo
OKOHYAHUM aKTUBAIIMU, HE MpeKpamnias MoJadyd BOAbl B PEAKTOp, MEPECTAIOT MPOCAChIBATH
BO3/1yX. 3aT€M HAYMHAIOT JI03UPOBATh AUMETHIAUOKCAH B KoyundecTBe 30 M1 CO CKOPOCTHIO
0,7 ma/(n xaranu3zaropa-4). OMHOBPEMEHHO yAAISIOT BOJHBIA KOHICHCAT W3 MpUeMHHUKA. [Ipu
TaKoM IPOBEACHUH Ipoliecca Ha 1 MOJIb TUMETUIIANOKCAHA MTOJAeTCsl HE MEHee 7 MOJIb BOJBI.

B mpuemnyro kon0y momazaeT BCS BOJA, HEMPOPEardpOBABIIMKA JTUMETHIIIMOKCAH,
dbopmanbIeTua, 3HAUYUTEIbHAS 4acTh M30IpEHa,
M300yTeHUIKApOMHON © Jpyrue mnpumecu. HecKoHIeHCHPOBABIIMECS B BOJASHOM
XOJIOAWIBHUKE Ta3bl MOCTYNAIOT B TPAAyMPOBAHHBIM Ta30METP C HACBIILIEHHBIM PACTBOPOM
IIOBAPEHHOU COJIH.

20



Kak ToibKO 3aKOHYMTCS JJO3UPOBKA AUMETHIIIMOKCAHA, BHIKIIOUAIOT 000TPEB TeuH, HO B
peakTop IpPOJOJDKAIOT NPOIYCKaTb BOJXY JJIsi BBITECHEHMS IPOJIYKTOB pEAaKUUU U
oxJaxJaeHus kartanuzaTtopHoro cios g0 150°C. CkopocTh HpoIlycKaHHs BOJbI Takas ke,
KaK 1 BO BpEMs OIIBITA.

[Io oxOHYaHWUM WPOMYCKAHHUS BOJABI IO BO3MOXHOCTH OBICTPO CIMBAIOT U3
IIPUEMHHUKA BOJHBIH M YIJIEBOJAOPOJHBIM CIIOM B JBE IPEIBAPUTEIBHO B3BELICHHBIE U
OXJIaXX/ICHHBIEC B JICJSHON BOJE KOHMYECKHE KOJOOUKH C mpoOkamu. 3aTeM depe3 CIMBHOU
KpaH IPUEMHHKAa KOHJAEHCATa IMPOCachIBAIOT BO3AYyX B ra30METP C KOHTAKTHBIM ra3oM JJIsi €ro
pasbasnenus (3-kpatHoe). [Ipu TakoM pa3z0aBiICHHH HCKIIOYASTCS KOHACHCAIWS H30TpPEHA B
razomerpe. M3mepsitor 00beM raza B HEM, INPUBOJAT K HOPMAJIBHBIM YCIOBUSM M OTOMPAIOT
npoObl B /IB€ MUMETKH, B OJHOHM OMpPENENsIOT COJCepKaHWEe H3O0MPEHa, B APYrod MPOU3BOMSAT
rpynnoBoi aHanus Ha npudope BTU-2 unu nonHelil aHanu3 Ha xpoMarorpade.

YriaeBoaopo HbIM U BOJHBIN CIIOM KOHJAEHCATa B3BEIIMBAIOT HA TEXHUYECKUX BECAX
¢ TouHocThio 70 0,01 T 1 aHaTU3UPYIOT.

B yrneBomopoiHOM ciioe OnpeAensioT colepKaHne U30IpeHa, n300yTeHuIKapOuHoa,
IUOKcaHa, popmanbieruaa, a B BOJHOM CJI0€ ONPEAENsIoT cojaepkaHue (GopMaibaeruaa u
pPacCcUMTHIBAIOT KOJIUYECTBO JUOKCAHA [0 PACTBOPUMOCTH B BOJIE.

Ha ocHOBaHMM ONBITHBIX JAHHBIX U PE3YyIbTATOB aHAIM3a MPOU3BOJAT pacueT BBIXOJIOB
P KOHTAaKTHOM paciuerjieHun 4,4-qumeTunauokcana-1,3 ¥ COCTaBIsAIOT TNPUMEPHBIN
MaTepuabHBIN OanaHc. B KoHIle onpenensoT 1eHCTBUTENbHOE BpeMSI KOHTAKTa.

PacyeT BbIX010B IPM KOHTAKTHOM Pa3JI0:KeHUHU
4 A-pumernianoxcana-1,3.
1 KoununyecTBO MpOMyUIeHHOTO JUOKCAHA:
g, =V -d(a_aoaiiad )

m, =2 (a_ed )

raie V—o0bem amokcana, Mit; d - TIIOTHOCTb, T/cM>; M—MomneKyIsSIpHBIT BeC THOKCaHa.
2. KonndecTtBo 00OpaTHOTO JUOKCAHA:
g, =V, (&_Aadaiiad )

02 jn e
m, =V2(a_||eu )

rae  Vos - 00b€M HEMmpopearupoBaBIIETo TUOKCaHa, MIT (110 JaHHBIM aHAIN3a).
3. KonnuecTBO nuokcaHa, MpeBpalieHHOro B ra3 (B MOJIb):
o]
m _Vr (H68 + H84)
s =
100-22,4
V° —00beM KOHTAKTHOIO ra3a, MPUBEIECHHOTO K HOPMAJIbHBIM YCIOBUSM, J;
Hegg + Hgy — oOmiee coniepkanue HempeneabHbIX B KOHTAKTHOM T'a3e, MOTJIONICHHbIX 68
u 84% cepHoii KHCITOTOM, 00beMH. %.
4, KonuuecTBO AMOKCaHa, IPEBPAIIEHHOTO B U30MPEH (B MOJIb):
[0}
_ Vr Xy A- 9,
m, = +
100-22,4 100-M,
IJIE X, - COJIep>KaHNe U30TIPEHa B KOHTAKTHOM rase, 00beMH. %;
gu- coaepxaHue U30TpeHa B KOHeHcare, Mace. %;
A - Bec KOHJIEHCaTa, T;
M,, — MOJIEKYISIpHBIN BEC U30IIPEHA.
5. KonmuyecTBo AMoKcaHa, MPEBPAIIEHHOTO B U300yTEHUIKApOMHOM (B MOJIb):
_ A-g,
mg =———
100- M,
e Ok - CoAiepKaHne U300yTeHMT KapOrHoIa B KOHJIeHcaTe, Mace. %o,
M, - MOJIEKYJIIpHBIN BEC.
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3aTeM OmNpenesioT KOHBEPCHIO JUMETHIIMOKcaHa (B Moia. %) 1o ra3am

m m, —m
—2.100|, mo BO3Bpary AMOKCaHa —1 —2.100|, BBIXOJ H30MpEHA Ha
m; m,
v m4 ~ m4
MpOoIyLeHHblii| —-100 | # Ha pas3iaoxeHHbln |———-100 |OAUOKCaH, OIPEACIISIOT
m, m, —m,
mS
CcoJep)KaHWe M30IpEeHa B KOHTAKTHOM raze | —-100 |, BBIXOJA H3OIIpEHA Ha
I114
pa3JI0KEHHBIN JHOKCaH, c ydyeToM 00pa3oBaHUs W300yTEHWIKapOUHOIA
m, .
— 4% .100|. Ompenpensitor  Takxke  BbIXOJ (opMalbAeTha Ha  Pa3IOKECHHBIN
m —m,—m
1 2 5

JUOKCaH. 3aTeM ONIPENeNAoT MOTepU JUOKCaHa B % K NPOIMYLIEHHOMY JUOKCAHY:
m, —(m, + m, +m, +m,)
ml

-100

Pacuer marepuanbHOTO OasiaHca CBOJAAT B TaONULLy.
MarepuajbHblii 0anaHc pa3jioxenus 4, 4-nuMeTwiIMoOKcaHa-1, 3 Ha KaTajau3aTope
KCJ
VYcnosust: Temneparypa: 375—395°C; o0bemHas ckopocTh o auMetuianokcany (JAMJ])
0,5—1,5 #/(n xatanmm3aTopa -q)

TToayuyeno
Iponymeno, y Boixoj X
KOHTAKTHOIO rasa, IHonyyeHo koHaeHcaTa, r o
r u30npeHa | =
r =
= S
=
N
S . 3
) = = =
> = < T = =
o o E| T | E =
e e o) o 5 ©
= 2 < = =] X 7
< = < = S >
s 3] N = S 2 ) v
] = > O jas) E > Q ) = =
o 5] = Q ~ = = <y gg 5
S o |E|E5 |2c | |%|3|F|ol2l2|E 8 &
> X ] ) S X ) Sl | = X & | < < < =
= s =~ o == = Yl O | "H| =D | B | .= T @)
Pacuer cpennero Bpemenu kontakTa T (B cek):
V, -273-P
rT=—
V,-T-760

e Vi — cBOOOIHBIN 00hEM KaTamu3aTopa, M,
Vr —o0beM mpomyckaeMbIX MapoB AUMETUIIMOKCAHA U BOJIbI, MJI/CEK;
P -naBnenue B cucteme, MM pT. CT.;
T - remneparypa peaxuu, °K.
Jnst puOIM3UTENBHBIX PAacyeToB CBOOOMHBIA 00OBEM KaTalIM3aTOPHOTO CJ0s MOXHO [Ipurmsath
PaBHBIM OJTHOM TpeTH 00beMa KaTaanu3aropa:
V. = Viaa +Vi,o

r

rac t—061uee BpEMS TIPOITYCKaHUA TUMCTUIITUOKCAHA,

VHMII )i VH20_06'LCM mapoB IUMETUIIANOKCAHA U BOJBI, IPOMECAIINX YCPE3 ) (0) KaTaJu3aTopa 3a BpEMs
t.
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Ipunoscenue

8-

/" .
%w it

o " 6

Puc. 1. CxemMa ycTaHOBKHU pa3ja0XeHHUA TUMETUIIUOKCAHA:

1 — mo3atop; 2 — peakTop; a — TpyOdaras Mmedyb C IEKTPooOOTpeBOM; 4 — MPUEMHUK; 5 —
XOJOMWIBHUK; 6 — ckiisHKa THIEHKO; 7 — OTBOJI Ta3a M ra30MeTp MOCTOSHHOTO JaBJICHUS: 8 —
MITUBOJIBTMETP.

Kputepun oneHkH J1a00paTOpPHBIX padoT:
CTyneHT 10JKEH BBIMOJHUTE ABE JJaOopaTOpHbIe pabOTHI.
MakcumanpHo 16 0a/mioB — 3a TOJHOCTBIO PEIICHHBIE M TPaMOTHO O(OPMIICHHBIC
MPaKTUYECKHUE pabOTHI;
MuHuMaibHO 9 6aJIJIOB — 32 HETIOJIHBIN OTBET C JOMYIICHUEM I'PYOBIX OITHOOK.
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MunucrepcTBO 00pazoBaHus 1 Hayku Poccuiickoit dexepannn
HmxHekaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuain) dheaepanbHOTo
rOCYJIapCTBEHHOTO OI0/IKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKui HallMOHAJIbHBIA UCCIIEI0BATEIbCKAN TEXHOJIOTNYECKUN YHUBEPCUTET
TexHonoruveckuii paxynbTeT

KoMiuieKkT 3ajaHuii 11 NpaKTHYEeCKUX PadoT (ceMecTp (ow./ou.-3a0u./3a04.) 7/8/9)
no gucrmruinae 51.B.06 TexHom0rnusa OCHOBHOIO OPraHUYECKOT0 ¥ HEPTEXUMUYECKOTO

CUHTE3a
[IpakTnueckas padora Nel
1. CocraBuTh  MaTepuaidbHBI  OajaHC  TPOM3BOJCTBA  HM3OMPONUIOECH30JIa

AIKWIMpOBaHUEM  O€H30Jla  MPONMMUJIEHOM B  MPUCYTCTBUM  XJOPUCTOTO  QJIOMHHMS
npousBoauTenbHOoCTh0 110 ThicAu TOoHH B roa. KonBepcus OeHzona cocraBiser 76%,
KOHBepcusi mponuieHa — 93%, cenekTHBHOCTh Mo u3omnponmideHszony — 75%. KomnngectBo
gacoB paboThl yctaHOBKH B 1011 — 8400. IIpotiecc umer mo cieayronum peaKiiysm:
CsHs + C3Hg — CsHsC3H-
CsHs + 2C3Hg — C6H4(C3H7)2

2. CocraBuTh MaTepHANbHBIM OamaHC TIEPBON CTaAWMM TPOU3BOJCTBA H3O0TPEHA
JNBYXCTaJMMHBIM JETHIPUPOBAHUEM H30IEHTaHa M3 pacuyera 190 ThIcSY4 HM30mpeHA B TOJ.
N3onpeH nosyyaroT B ABE CTaJHUU:

I-CsHi, — i-CsHyo + Hp
i'C5H10 — i'Cng + Hz

Pacxomnpiii ko3 dummeHT w3oamuieHOB Ha wu3onpeH paseH 1,45. Kouepcus
M30IICHTaHa Ha MEpBOM cTaauu coctaBisieT 55%, CENeKTUBHOCTh MO HM3oaMuiieHaM — 83%. B
KayecTBe MOOOYHBIX MPOAYKTOB Ha MEpBOM CTaauu oOpa3yloTcs JETKHE YIJIEBOJIOPOIbI.
KonnuecTBo yacoB paboTsl yctaHoBKH B o1 — 8400.

3. JlaTe onpeneneHus CIeAYIONUM TOHATHSIM:
1) MOIIHOCTB ammaparypsi;
2) UHTCHCUBHOCTD MTPOIIECCa;
3) IpOU3BOAUTEIBHOCTh TPYAA;
4) cebecTOMMOCTh MPOAYKTA.

Kputepun oneHKH NpakTH4YecKoOil padoThbIi:
CTyneHT 10JKEH BBITOJIHUTE OJIHY MPAKTUYECKYIO padoTy.
MaxkcumanpHo 10 OamnmoB — 3a MOJHOCTHIO PEUICHHBIE U TPAMOTHO O(OPMIICHHBIE
MpaKTU4ecKue paboThl;
MunumanbHo 6 0anioB — 3a HEMOJHBIN OTBET € JOMYIEHUEM OIIHUOOK.
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MunucrepcTBO 00pazoBanus 1 Hayku Poccuiickoit dexepannn
HmxHeKkaMCKHli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKui HallMOHAJIbHBIA UCCIEA0BATEIbCKUN TEXHOJIOTNYECKUH YHUBEPCUTET
TexHonmoruveckuii paxynbTeT

KoMmuieKkT 3ajaHuii 111 rpynmoBbIX JUCKYccHii (cemectp (ou./ou.-3aou./3a0u.) 7/8/9)
no mucruiuimae b1.B.06 TexHoI0TrHsl OCHOBHOI'O OPraHMYECKOr0 U HEPTEXUMUYECKOTO

CHUHTE3a
I'pynnoBas quckyccus Nel «IIpousBoncTso crupona»
1. Texnonornueckas cxemMa TMOJY4eHUs] OTHIOEH30s1a. XHMMHMUYECKUE peaKIuH,

Jexaliue B ocHOBe mpouecca. Karamutudeckuil koMiiekc. Ycnous mnpouecca. OTMbIBKa U
HEHTpalu3alus peaKMOHHOW Macchl. PekTudukanus peakiimuoHHOW MaccChl.

2. TexHomnornueckas cxemMa COBMECTHOI'O IIPOM3BOJACTBA CTHpPOJAa M OKUCHU
nponwieHa. [lomyuenne rujponepekucu  dTwiOeH3ona.  IIpomecc  snokcuaupoBaHUs.
Herunpatanusa MOK. Xumnuueckne peakiuy 1 yCIOBHUS IPOTEKAOIINX MPOLIECCOB.

3. ANbTepHaTUBHBIE CITOCOOBI MOJYYEHUSI CTUPOJIA.

I'pynnoBas mquckyccus Ne2 «IIponeccsl moauMepu3anuy U OJIMTOMEPU3ALNY B
He(QTEeXUMUUYECKOM CHHTE3E»

1. MexaHu3M  KaTHOHHOW  TNOJMMEpU3alMM  HAa  OpUMEpe  MNPOU3BOACTBA
Oyrunkayuyyka. TexHoJoru4eckasi cxema rnojay4eHus OyTHiiKaydyka.

2. [Ipon3BoACTBO TPUMEPOB U TETPAMEPOB MPOINUIECHA. XUMU3M, TEXHOJIOTHYECKAS
CX€Ma, HAIPaBJICHUs UCII0JIb30BAHMS TOTOBOM MPOIYKIIVH.

3. [Ipou3BoACTBO JHMHEWHBIX 0-0JePUHOB. XHWMHU3M, TEXHOJOTHYECKas CXeMa,

HaIpaBJICHUS UCIIOJIb30BAHUS TOTOBON MPOIYKIIUH.

Kputepun oueHKH rpynmnoBbIX JUCKYCCHIA:
CTyneHT 10JIKEH y4acTBOBATh B JIBYX TPYIIOBBIX JUCKYCCHSIX.
MaxkcumanbHo 4 06auioB — 3a MOJHOCTBbIO pEUICHHbIE W TPaMOTHO O(OPMIICHHBIE
MpaKTU4ecKue paboThl;
MunumanbHo 3 0ayioB — 32 HEMOJIHBIM OTBET € JOMYIIEHUEM OIIHUOOK.
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MunucrepcTBO 00pazoBanus u Hayku Poccuiickoit dexepanun
HmxHeKkaMCKUli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT (prunan) dhenepanbHOTOo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCckuil HallMOHAJIBHBIA HCCIIEN0BATENbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonmoruveckuii paKynbTeT

KoMiieKT BONIpocoB /IUIsi KOHTPOJILHOMW pa6oThl (cemecTp (ow./ou.-3a0u./3a04.) 7/8/9)
no mucuuiuimae b1.B.06 TexHoI0TrHuss OCHOBHOI'O OPraHMYECKOr0 U HEPTEXUMUYECKOTO
CUHTE3A

1. CocraBuTh  MaTepuaigbHBIi  OajaHC  TPOM3BOJCTBA  HM3OMPOMUIOEH30J1a
QTKWIMPOBAaHUEM  OCH30Jla  TMPOMHJICHOM B  TNPHUCYTCTBHH  XJIOPUCTOTO  QJIFOMHHHS
MPOU3BOAUTENBHOCTHIO 90 ThIicsu TOHH B Toj. KorBepcust 6en3ona cocraBisier 79%, KoHBEpCHUS
nponuieHa — 95%, cenekTUBHOCTH MO u3ompommioeH3ony — 69%. KonudyecTBo 4acoB paboThl
yctaHoBkH B To1 — 8400. [Iporiecc uaeT mo cieayrommumM peakiusm:

CGHG + C3H6 — C6H5C3H7
CsHs + 2C3Hs — CsHa(C3Hy):

2. CocraBuTh MaTepHANbHBIM OamaHC TIEPBOW CTaAWMM TPOU3BOJCTBA H3OTPEHA
JNBYXCTaJAWMHBIM JETHIPUPOBAHUEM M30IEHTaHa M3 pacdera 220 ThICAY H30MIpPEHA B TOI.
H3onpeH nosiyqaroT B ABE CTAIUU:

I-CsHi, — i-CsHyo + Hp
i'C5H10 — i'Cng + Hz

Pacxoanplii K03 GUIIMEHT N30aMHUIICHOB Ha U30MpeH paBeH 1,6. KonBepcus nzonentana
Ha MepBOM craguu cocTaBigeT 45%, cenekTMBHOCTh Mo u3oamuieHaMm — 87%. B kauectBe
MOOOYHBIX MPOAYKTOB Ha TEPBON CTaAMM OOpa3yloTCs JIETKHE YrieBojopoisl. KommuuecTBo
yacoB paboThl yctaHOBKH B roa — 8400.

3. JlaTe onpeneneHus CIeAYIONUM TOHATHSIM:
1) MOIIHOCTB amnmaparypsi;
2) UHTCHCUBHOCTD MPOIIECCa;
3) IpOU3BOAUTENBHOCTD TPY/IA;
4) cebecTOMMOCTh MPOAYKTA.

Kputepumn oneHKH KOHTPOJIbLHOMH padoThbI:

CTyneHT 0JKeH c1aTh | KOHTPOJIbHYIO paboTy:

Maxkcumanbao 30 6ayiyioB — 3a MOJTHBINA, pa3BEPHYTHIA OTBET Ha MOCTAaBICHHBINA BOIIPOC;
MUHUMAaJbHO 18 0anioB — 3a HEMOJIHBIM OTBET C AOMYIICHHUEM OLITUOOK.
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TecToBble 3aaHUs 0 TUCHUATLTHHE: «TEXHOJIOTHsSI OCHOBHOI'0 OPraHMYECKOI0 1
He()TEXMMHYECKOr0 CHHTE32)
(8 3aUeTHBIX €IMHUII, DK3AMEH)
(cemectp (ou./ou.-3a04./3a04.) 7/8/9 )

Pa3nen 1. BBenenue
Tema 1. UcTOYHUKY CHIPHS M UCXOJAHbIE BEIIECTBA /JIsl OPTaHUYECKOr0 CHHTE3a
1. 3a0anue 3axkpvimoii hopmvi ¢ eOUHUUHBIM 8bIOOPOM:
1. OCHOBHBIMU UCTOYHUKAMU IS OPTaHUICCKOTO CBHIPBSI SBIISIOTCS:
a) METaJlIbI
0) KUCJIOTHI
B) HePTH
T) COJIK

2. Penukiisl o0ecrieunBaroT:

a) HETIOJTHOE MCI0JIb30BAHUE ChIPhs

0) yMeHbLIEHHE BBIX0/1a IPOIYKTOB

B) NOJIy4YEeHHE NPOAYKTOB TPpedyeMoi YuCTOThI
T') BCE BBILIE MepeUHCICHHbIE BAPUAHTHI

3. KonanuecTBo peakiMOHHO — almnapaTypHbIX CTaIUi, OCYIIECTBIISIEMbIE IPU XUMUYECKOM
MIPEBPAILEHUH BEIIECTB:

a) 1-3

0) 2-4

B) 1-4

r) 3-5

4. VKaxuTe TMOHATHE, XapaKTEePU3YIOIIee KOJMYECTBO CHIPhSl H3PACXOJOBAHHOTO B XOJIE
MPOTEKAHMSI XUMHYECKOTO MPOIIecca:

a) CEJIEKTUBHOCTh

0) KoHBepcus

B) BBIXO/[ Ha MIPOIYIICHHOE ChIPhE

I') pacxoaHbIH KOdDuImeHT

5. Jlnst uHTeHCU(DUKAIIUY XUMHYECKUX CTAIHI TPUMEHSIOT:
a) BBICOKOAKTUBHBIC HHTUOUTOPBI

0) HU3KOAKTUBHBIC HHTHOUTOPBI

B) BHICOKOAKTHBHbIE KATaJIH3aTOPBI

') HU3KOAKTUBHBIE KaTallu3aTOPhI

2. 3a0anue 3akpbimoii popmuvl ¢ MHOACECMBEHHBIM bIOOPOM.:

6.Perukibl o0ecrieynBaroT:

a) 0oJiee MOJIHOE HCIOJIB30BAHNE CHIPbS

0) yBeJIM4eHHe BbIX0J1A IPOAYKTOB

B) NOJIy4YeHHEe MPOAYKTOB TPpedyeMOl YMCTOThI

27



r) YTHIH3AIHMI0 Temjia

7. JAns MHTEHCU(PHUKAINYA XUMUYECKUX CTaui PUMEHSIOT:
1) karanu3zaTopsl

2) BbICOKHE TeMIlepaTypbl

3) UHTUOUTOPBI

4) naBJIeHUS] MJIH BAKYYM

3. 3a0anue omxpwvimotui hopmol:
Bcmasumu nponywennvle cnosa

8. OCHOBHBIMH MCTOYHHKAMH IS OPTAHUYECKOT'O CHHTE3a SBIISIOTCS HEPTH U . (ca3)

9. OCHOBHBIMH TEXHUKO-3KOHOMHYECKMMM IOKa3aTeIsIMU TMpoliecca SBISIIOTCS CTENEHb
MIpEBpALICHUS U . (cenexmuenocmu)

10. Jns wHTeHCHM(HUKAIUKA XUMHUCCKUX CTaJAWl TPUMEHSIETCS TeMIlepaTypa, IaBJICHHUEC U
. (kamanuzamop)

11. CeippeM pans OpraHMYEecKOro M HEPTEXUMUYECKOTO CHHTE3a CIy)KaT NpeJelibHbIE,
HENpeNeIbHbIE 1 apOMaTUUECKUE .(y2neeooopoowt)

12. Tlpu xomBepcum, paBHOU 1, s peakmmm TpeOyercs 30 kr umcToro peareHTa. Ecmm

KoHBepcus paBHa 0,6 KOJHYECTBO peareHTa moTpedyeTcst kr .(50)
13. Temmeparypa, Karajim3atop u NPUMEHSETCS Ui WHTEHCH(DUKAIMH
XUMHUYECKHUX CTaNi . (0asnenue)

14. TlonyyeHue XWUMHYECKHUX TMPOAYKTOB HA OCHOBE He(PTH ¥ YIJIEBOJOPOJIHBIX Ta30B
CUHTETUYECKHM ITyTEM HAa3bIBACTCS CUHTE3. (Hehmexumuueckuii)

15. Jlna peakuuu B3SIT TEXHUUECKUW peareHT Maccoil 10 Kr, conaep)KaHue MpUMecel B HEM
5 % macc. Macca nmpumeceii cOCTaBUT kr.(0,5)

16. IMOHATUE, XAPAKTCPUIYIOIICC KOJIHUYECTBO CBhIPbSA H3PACXOJ0BAHHOIO B
X0J€ NPOTCKaHUA XUMHUYECKOT'0 IIponecca (KOngpCll}l)

17. Karanu3aTopHbIi pacTBOp MOABEPTatOT pereHepalnu B CIEIyIOIeH MocieI0BaTeIbHOCTH:
OCaXJCHHE, PACTBOPEHUE H ocaJika TUAPOKCUIOB METAJIOB. (punvmpauus)

4. 3a0anue na ycmaHoeJjieHue npaeuﬂbHoﬁ noc1e008amenbHOCmiL .
Yemanosume npaesujlbHyro nocne008amenbHoOCb

18. Xpomatorpaduueckuil aHaliu3 ra3o00pa3HbIX YIIEBOJOPOJOB MPOBOAIT B ClEIYyOLICH
MMOCJIEN0BATEIHHOCTH:

onpenensor conepxkanue Oy, Np, CHy, CO, CoHg (2)
OTIPENICNISIOT COJIEPXKAHKUE BOJAOPO/Ia B ra3e 1)
onpenenstot conepxkanue O, + N+ CH, + CO, CHg + CoHy, C3Hg, CsHg (3)

5.3a0anue na ycmanosnenue coomeemcmeus.
Yemanosume coomeemcemesue meawcdy cmonbyamu. Omeem 3anuwiume no pe3yibmamam
U3MEHEHHOU HyMepayuy 6mopo2o cmoabya no omuoulenuto Kk nepgomy, Hanpumep 1A, 25.

28



19. YcTaHOBUTE COOTBETCTBUS:

1. [Ins pazneneHus cMeceil Wi OYUCTKU A) Ilpocras neperonka
BBICOKOKHUIISALIUX XKUAKUX BELUIECTB IPUMEHSETCS

2. DddexTuBHOE pa3/IeTeHIE BEIIEeCTB ¢ OIU3KOM b) Ileperonka B Bakyyme

TEMIIepaTypol KUIIEHHUsI 00eCTIeunBaeT

3. Haubonee ObICTphIM MeTOIOM pasneneHus cMecu | B) Pekruduxarnms
KHJIKUX BEIICCTB SIBIISCTCS

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

20. YcTraHOBHUTE COOTBETCTBUSA MEXKy dTallaMH XUMHUKO-TEXHOJIOTHUUECKOTO MIpoIiecca Mo Mepe

Hp606pa3OBaHI/I$[ HNCXOAHBIX BCHICCTB B LCJICBBIC IPOAYKThI

DTanbl XUMUKO-TEXHOJIOTHYECKOTO Mpolecca ITopsiKkoBBIM HOMED 3Tana

A) Briienienne 11eeBoro mpoJayKra

b) IloaroToBka Chlpbs

B) Xumuueckoe npeBpaiieHue

AWIN|F-

I') Yrunuzanus mnoG0YHBIX MPOIYKTOB

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

Paznen 1 Beenenue
Tema 2 Kokcoxumuyeckoe u Heprexumuueckoe cbipbe

1. 3a0anue 3axpeimoii ghopmwvi ¢ eOuHUUHBIM 8b1IOOPOM

1. OcHoBHO# ctoco0 MPOU3BO/ICTBA ITUIICHA

a) MUPOJIN3 YIJIEBOAOPOIHOIO ChIPbS

0) KOKCOBaHHE KAMEHHOTO YTJIS

B) KHCJIOTHAsI OJIMTOMEpHU3aIus oJiepruHOB
') TUCTIPOMIOPIITHOHUPOBAHUE 0JIC(PUHOB

2. N'a30¢pakMOHUPYIOLTUE YCTAHOBKHU HCIIOIB3YIOT JUIsl pa3/IeIeHUs
a) IPUPOJHOTO Ta3za

0) MOMYTHOIO ra3a

B) ra3a KOHJCHCATHBIX MECTOPOKICHUI

T) JIeTKUX (ppakuuii HepTH

3. Kakoii kitacc yrieBoJopoi0B, Kak MpaBUiio, B HEPTU HE COACPIKUTCA

a) HaTEHBI
0) mapaduHbI
B) apeHBI

r) oJie(pMHbI

4. HenocratkoMm KapOamuaHoOMenapadhuHu3auuaepTy sBiaseTcs

a) IpUMEHEHHE JJOPOTOCTOSIINX pacTBOpUTENIEH

0) npuMeHeHHe BBICOKUX TEMIIepaTyp

B) OTPaHUYEHHBIN BHIOODP MCIIOJIB3YEMOTO JenapauHU3NPYEMOTO ChIPbs
I) HU3KAas CeJIeKTHBHOCTH

5. HpHpO,[[HLIfI ra3 BbITOJHO HMCIIOJb30BAaTh TOJIBKO KaK HCTOYHHK

a) MeTaHa
0) sTaHa

B) IpoMaHa
r) Oyrana
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2. 3a0anue 3aKpulmoti popMbl ¢ MHOHCECMBEHHBIM 8bIOOPOM:

6. OCHOBHBIM HCTOYHUKOM JUISI ITOJTy4YSHHUS apOMATHUYECKUX YIIIEBOJAOPOIOB SBISETCS
a) MOIyTHBIH ra3

0) KaMeHHBbIH YroJab

B) IIPUPOAHBIN Ta3

r) HegTb

7. Jlecopbumio mapauHOB MOXHO NPOBOAWUTH (BBLACICHHWE H-TIApa(QUHOB C IMOMOIIBIO
LI€0JIUTOB)

a) CHMKeHHeM J1aBJIeHHS

0) TIOBBIIIICHNUEM JIaBJICHUS

B) CHHIKEHHEM TEMIIEpaTypbl

r) NOBBIIIEHHEM TeMIepaTypbl

A) BbITECHEHHEM JAPYTMMH BellleCTBaAaMHU

3. 3aoanue omkpvimoii ghopmoi:
Bcmasumu nponywennvle cnosa

8. Ha ycraHoBKax MHpoOJIM3a B Ka4eCTBE CHIPhS IS TOJYYCHHS JTHIICHA HCIOJIB3YETCS
(bpakuus mepepadoTku HeTH. (fen3unosan)

9. YIJIEBOJIOPOJHOTO CHIPbSI — OCHOBHOW CHOCOO TMOJYYEHHUS HUBIINUX

oyieuHOB. (nUponU3)

10. ITpombIieHHBIN TIpoliece nepepaboTKh OSH3WHOBBIX W JIMTPOMHOBBIX (Dpakmuii HEPTH C
IEJIBI0 TTOJIYYCHHST BBICOKOKAYECTBEHHBIX OCH3WHOB M apOMAaTHYECKHUX YIIIEBOJOPOIIOB — 3TO

(pughopmuna)

11. OcCHOBHBIMH apOMaTHYECKUMHU MPOAYKTAMH KaTaJUTHUECKOrOo PH(POPMHHTA SBISIOTCS OEH30II,
1 KCWIOIL. (mosyo)

12. Ycranoska DJIOY mpenHasHadeHa 1 00€3BOKHUBAHUS U He(TH.(0Oecconusanus)

13. Ky0OoBEIit OCTaTOK BaKyyMHOMH MIEPErOHKH Ma3yTa — . (2yopon)

14. Tlpomecc XHMMHYECKOTO TIPEBPAICHWS OpPTaHWMYECKHMX BEMIECTB HEMTAHBIX (GPaKIuil 1mox

BO3/ICHCTBHEM BOJIOpPOAA TMPHU BBICOKOM JaBICHHH U TeMIEpatype — 93TO

(cudpoouucmra)

15. Ky0oB5bIit 0cTaToK aTMOC(epHOi TIeperoHKr HehTH — . (mazym)

16. ra3 — OCHOBHOW HUCTOYHUK METaHA.(RpUpoOHblil)

17. UII'®Y — ycTaHOBKHM, IpeHA3HAYCHHBIE [T pa3/ieieHus rasa.(nonymmnozo)
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4. 3a0anue na ycmaHoesieHue npaeuﬂbnoﬁ noC1e008ameNIbHOCNIL:
Ycemanosume npasujlbHyo noCc1e008amenbHOCHb

18. [TocnenoBaTeIbHOCTD YBEIMUYCHHS CPETHEH TEMIIepaTyphl KUIIEHUS HE(PTEIPO yKTOB

KepocunoBast ppakuus (2)
bensunosas ¢pakius (1)
Mazyr (4)
JunzenvHas Gppaxkuus 3)

5. 3aoanue na ycmanosnenue coomeemcmeusi:
Yemanosume coomeemcemaue meaxcoy cmonoyamu. Omeem 3anuuwiume no pe3yibmamam
UBMEHEHHOU HyMepayuu 6mopo20o Cmoioya no OmHouleHuro Kk nepeomy, Hanpumep 1A, 25.

19. CootBercTBHE MEXAY HCXOJHBIM
MIPOMBIIIUIEHHBIM CITIOCOOOM €T0 TIOJTy9eHUS

BCIICCTBOM JIA OPraHUYCCKOTrO0 CHHTE3a U

HUcxonHoe BemiecTBo

Crnioco6 nosyueHust

1) Hu3imme mapaduHb
2) oneduHbI
3) apoMaTHUYECKUE YTIIEBOI0POIbI

A) n1ponn3 yrieBoJa0poi0B
b) nepepaboTka monmyTHoOro rasa
B) karanuTtnueckas KoOHBepcus

YIJIEBOOPOJIOB
') KOKCOBaHNME KAMEHHOT'O YIJIsl

4) cuHTe3-Ta3

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

20. CooTBeTCTBHE MCKIY XUMUKO-TCXHOJOTHYECKHUM IMPOLNECCOM U YCIIOBUAMU €TI0 IPOBEACHUA

IIpouecc Temnepatypa nporecca
1) NMUPOIH3 YIIIEBOIOPOIOB A) o 1000 °C
2) KOKCOBaHHME KAMCHHOT'O yIJIst B) 250-300 °C
3) KPEKUHT yIIIeBOIOPOIOB B) 850-870 °C
4) kaTaIuTHIEeCKUi puOPMUHT I") 550 °C
(1-B, 2-A, 3-T, 4-b)

Pa3znea 2 [IupoJu3 yrijieBoaopoaoB
Tema 3 [Iuposmn3 yriieBogopoaoB Kak crocod mojgydyeHusi HerpeaeabHbIX U
apoMaTH4YeCKHUX COeIMHEHU I

1. 3aoanue 3axkpeimoii hopmvi ¢ eOUHUUHBIM 8bIOOPOM:

1.HpI/I KaKuX TEMIICpaTypax B IIPOMBIIIJICHHBIX YCJIOBUAX OCYHICCTBJIAIOT IIPOLECC HI/IpOJ'II/ISa?
a) 300-400 °C
6) 800-950 °C
B) 400-550 °C
r) 150-300 °C

2. YKaXuTe NOHITHE, XAPAKTEPU3YIOLIEE KOJUYECTBO CHIPbSI M3PACXOJOBAHHOTO HAa €OUHMILY
IIPOJIYKTA.

a) CEJIEKTUBHOCTD

0) KOHBepcHs

B) BBIXO/JI Ha MIPOMYIIEHHOE ChIphe

I) pacxoaHbli K03 puumeHt
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2. 3a0anue 3aKpbimoil popmvl ¢ MHOHCECMBEHHBIM BbIOOPOM.:

3.Kakue npoayKThl HCIIOJIB3YIOT B KAUECTBE UCXOAHOIO ChIPhsl B IIPOLIECCE MUPOJIN3A
a) NPAMOTrOHHbIN 0eH3UH

0) nponan-0yranoBasi ppaxkuus

B) I'YIpOH

I') FeKCEH

4.Peaxkiuu, NpOUCXOSIINE B MPOLIECCE MUPOIN3A YCIOBHO AEIAT HA MEPBUYHBIE U BTOPUYHBIE.
KoBTOpHUYHBIM peakuusiM nporecca NUpoJn3a OTHOCITCS:

a) peaKIus U30MEPHU3LUU

0) peakuus 00pa3oBaHusi TBePAbIX YIJIEPOAUCTBIX COeJUHEHUIT

B) peaKIs KpEeKHUHIa apapuHoOB

r) peakuusi KOHJIeHCAINHU / OJIMKOHAEHCAIUN

5.Kakue TeXxHOJIOTHnYecKue MEPOIPUSITHS 110 CHUKEHHIO TOOOYHBIX PEAKINI NMpeANpUHUMAIOT B
Ipolecce TEPMUYECKOTO MTUPOIIN3a:

a) BeJIeHUE Ipoliecca Mpy MajioM BpeMeHHU IpeObIBaHUs B peaKTope (MEHEe CEKYH/IbI)

0) yBeTMYEHHE JIaBJICHUS

B) 10J1a4a BOJSIHOT0 N1apa Ha npoluecc

I') 3aKAJIKA NPOAYKTOB PeaKIUH

6.1Tpoaykramu mporecca NUPOJIN3a SIBISIOTCS:
1) onedunbI

2) 06eH3oa

3) KoKc

4) cuHTe3-Ta3

7. TexHonoruyeckas cxema mpoiiecca mupoJin3a COACPKUT CIASAYIOIINe OCHOBHBIE allapaThl:
1) TpEXCEKIMOHHBIN PEaKTOP

2) neub

3) peKTH(PUKANMOHHAS KOJOHHA

4) ancopoep

3. 3aoarnue omxkpvimoii ¢hopmoi:
Bcmasbme nponywennoe cio6o

8. — pe3Koe OXJaXJACHHWE NPOAYKTOB PEAKIHH C LeNbl0 MNPEeJOTBpaLICHUS
MOJMMEPH3aLUH TPOAYKTOB MHPOJIH3a. (3AKAIKA)

9. IIpssMOTOHHBIN OEH3MH MOJAETCS Ha MPOIECC B MOJSPHOM COOTHOUICHHH K BOJASHOMY Hapy
MIPUMEPHO paBHBIM 4:1 st npoiiecca CeNICKTUBHOCTH. (yeenuuenus)

10. Iluponu3 mpomaH-OyTaHOBOW (pakuuu 1o TemaoBoMy 3PPexTy sBiseTCS
peakiueii. (9n0omepmuueckoi)

11. Yacre meud THMPONM3a COJEPXKAIIME MHPO3MEEBUKH  Ha3bIBAETCS
(paouanmmnasn)

12. IIpouecc, cXOXUiM € MPOLECCOM MUPOJIM3A, MPOBOJUMBIA MpHU Oojiee MSATKHX YCIOBHSAX
Ha3bIBAETCS . (kpexunz)
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13. IIpouecc momydyeHusi OeH30J1a C HCHOJIB30BAaHMEM OEH30JI-TOIYOJI-KCUIOIBHONW (pakiuu
IIPOJIyKTOB MHUPOJIN3A - . (cuopooeankunuposanue)

14. U3 yrneBonmoponoB ¢pakuuu Cs, BBIIEIEHHBIX W3 NPOAYKTOB MNHUPOJIM3A, MOIYYAIOT
. (uzonpen)

15. 3akanouyHo-MCHIApUTENIbHBIE ammaparbl B IpOLECCE MHMPOJIM3a IpPEAHA3HAUYEHbl Ui
NPEAOTBPAILCHHS ITPOIECCOB . (nonumepuszayuu)

16. OcHOBHOE NPOMBIIIJIEHHOE NMPHUMEHEHHUE THIEHA HAaXOJUT B IPOU3BOJICTBE
(nonumepos)

17. I'a3000pa3Hbie TPOAYKTHI IpOIlecca MUPOJIN3a Ha3bIBAOT - (mupora3s)

18.IIpomyckHasi ctoCOOHOCTH MO MPSIMOTOHHOMY OeH3uHY coctaBisier 15000 kr/4. KonBepcus
nportecca — 100%, cenekruBHOCTh — 75%. Haiiaute maccy [kr/4] momydennorostusiena.(11250)

4. 3a0anue na ycmanognenue npasuibHolU NOC1e008amenbHOCmU
Yemanosume npasunvuyro nociedosamenvrocms

19. YcraHoBHTE MPaBIIBHYIO MOCIIEI0BATEILHOCTD TAIOB MPOIIecca MUPOIIH3a MPSIMOTOHHOTO
Oen3uHa (1Mo Mepe mpeoOpa30BaHMs UCXOTHBIX BENIECTB B IIEIEBBIC MPOTYKTHI)

[TopsiakoBBIN HOMEp dTana OTanbl XMMUKO-TEXHOJIOTMYECKOTO MpoLecca
1 A) Xumnueckoe npeBpalnieHue (JecTpyKius)
2 b) 3akanka mpoaykToB

3 B) [logorpes npssMoroHHoro 0eH3uHa

4 I') Beinenenue stmiena

(1-B; 2-4; 3-b; 4-T')
5.3a0anue na ycmaHoe1eHue coomeenicneusl
Yemanosume coomeemcemeue Meofcdy cm0ﬂ6ua/wu. Omeem 3anuuwiume no pes3yibmamam

UBMEHEHHOU HyMepayuu 6mopo2o Cmoioya no OomHouleHuro Kk nepeomy, Hanpumep 1A, 25b.

20. HaiimuTe COOTBETCTBHE MEXKTY JIEBBIM U MPABBIM CTOJIOIIAMHU.

KOMITOHEHTBI HaumenoBaHue npoayKTOB-KOMIIOHEHTOB
npoliecca TePMUYECKOTO MUPOIIU3a

1 >KMAKUI TPOJTYKT A) CO,

2 TBEpABINA MPOJAYKT b) dpakmus Cs

3 ra3000pa3HbIi TPOIYKT B) xoxc

4 neneBoil NpPOJYKT I') aTunen

(1-B; 2-B; 3-A; 4-1N)
Pa3nen 3 Ilpoueccol ajxkuaupoBanusi B npombinnieHHocTH OOHC
Tema 4 IIpou3BoaACTBO ITHJI0EH30/1a
1. 3a0anue 3axpvimou ghopmbvi ¢ OUHUUHBIM 8bIOOPOM.
1. Onpenenuth Kakoe KOJWYECTBO MPOJYKTOBOOpa3yeTcs, €Cld Ha PEaKLUI0 aJKUIMPOBAHHS
6ensona mogano 150 kr stuiena u 250 xr 6enszona (Mr(CegHg)= 78 xr/xmosb; Mr (C,H,)= 28

kr/kmoi):CeHg + C,Hy > CeHsC,Hs
a) 1,41 xmoub
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0) 2,52 KMOJIb
B) 5,35 kmoub
r) 3,21 kMoJIb

2. B mpouecce ankunupoBaHus O€H30J1a STHICHOM Y€MYy paBHA CEJIEKTHMBHOCTh OEH30I1a, €CIu
Bcero OeH3oJ1a npeBpatmwiochk 10 KMoJib, a ASTHIOCH30J1a 00pa30BaIOCh 8 KMOJIB?

a) 0,1

0) 8

B) 5

r) 0,8

3.YKaxnuTe TOHATHE, XapaKTePHU3YIOIIee KOJWYECTBO CHIPbS HW3PACXOJOBAHHOTO B XOJE
MIPOTEKAHUSI XUMHUYECKOT0 MpoIecca.

a) CEJIEKTUBHOCTH

0) KoHBepcHus

B) BBIXOJ] HA MPOIYILIEHHOE ChIPhE

') pacXOAHbINH KOAPPUITUEHT

2. 3a0anue 3akpvimoti popmuvl ¢ MHOHCECMBEHHBIM 8bLOOPOM.

4.K paBHOBECHBIM 00paTUMbBIM PEAKIUSAM OTHOCSATCS
a) peakuus AJKUJIMPOBAHUSA 0€H30/1a ITUICHOM

0) peakuus M30MepPU3aALMU H-TIEHTAHA B U30IIEHTaH
B) peaKI1s OKCUIPONMUIMPOBAHUS aHWIINHA

T') peakius XJOpUpOBaHUS dTUIIEHA

5.Karanuzaropamu npoiiecca alKmIMpOBaHUS OEH30J1a STUIICHOM MOTYT SIBJISITHCS:
a) XJIOPUCTBIA aJTIOMUHM A

0) amOMOK00ATETMOJNOACHOBBIMKTATTN3ATOP

B) KaTaJIM3aTop«cepedpo Ha TemM3e»

) HEOJIUTHI

6. Ilpomecchl ankwiMpoBaHHUs (3aMEIIEeHHE Ha AaJKWIbHYIO TpPYyNIy aroMa BOJAOPOJA)
MOAPA3ENSIOT Ha:

1) arkuJaupoBaHue MO aTOMY yrJjepojaa

2) aIKWJIMPOBaHME 10 ATOMaM KHCJI0POAa

3) anKWIMpPOBaHMe M0 aTOMY a30Ta

4) ankuiIMpoBaHUE IO aTOMY BOJOPOAA

7. OTUI0eH301 HaxoJuT NPUMCHCHUC B MTPOUECCCAX IMOJIYUCHUS ITPOAYKTOB:

1) ctupoa
2) Tomyon
3) MoJIUCTHPOJI
4) denou
3. 3aoanue omkpvimotui hopmoi:
Bcmasumwv nponywjennvie cnosa
8.Peakius — 3TO MEXMOJIEKYIsIpHast MUTpanus

(IMCIpOMOPIIMOHNPOBAHNUE) ANTKKIBHOM TPyl (Repeankunuposanus)

9.BeH3041 MOaeTCs Ha MPOIECC B MOJSIPHOM COOTHOIICHHH K STHJICHY MPUMEPHO paBHBIM 3:1
JUISL YBEITHUCHHS nporecca(cerekmuenocmu)
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10.Peakius ATKUIUPOBAHUS OeH3oJ1a TUJICHOM o TEIJIOBOMY s dexty
SIBJISIETCSI peakiueii. (9K3omepmuueckoi)

11.B mpomecce aIKWIMPOBaHHsS OCH301a OTHJICHOM HAJIMYWe BJark B  OCH30IIC
o0ycaBiuBaer KATaJIMTHYECKOW  CHCTEMBI:  XJOPHCTOrO  QIOMHHHS H
HMHUIMATOPA TpoIiecca - XJIOPUCTOTro 3T (dezakmusauuio)

12.Cornacno npunnuny Jle-lllatense ans cMmemeHUs paBHOBECHs Mpolecca aIKHIMPOBAHUS

Ooemzona otmwiieHoM  (AH<0) B cTopoHy OJTHIOEH30Jla HEOOXOIUMO  TEeMIIepaTypy
(nonusrcams)

13.Cornacio mnpunmuny Jle-lllatense, C¢ I1enpl0 yBETMUYEHHUS BBIXOJA ATHIOCH30J1a TIpU

QIKUIUPOBAaHUM O€H30JIa STUJIEHOM, TMPOLECC HEOOXOIMMO BECTH IMpHU

NaBiicHUH (ROBbIULEHHOM)

14 PeakuimoHHYyIO CMECh mporecca AIKUIMPOBAHUS OeHzoua STUJIEHOM
Ha3bIBAIOT (ankunam)

15. [Ipumensiemblii B TMpolecce aJKWIMPOBAHUS KaTalu3aTOp XJIOPUCTHIM alIOMUHUNA H
UHUIMATOpa Ipolecca - XJIOPUCTOTO 3TWiaa OOYyCIaBIMBAKOT  BBICOKYIO
aKTUBHOCTE. (KOPO3UOHHYIO)

16. OcHOBHOE MPOMBINIICHHOE TIPUMEHEHHE STHIOEH30JI HAXOIUT B IPOM3BOJICTBE MOHOMEpA-
(cmupona)

17.JIns peakuuy alKWIMPOBaHUS OEH30J1a 3TUIEHOM B3ST TeXHUYECKHil 6eH30s maccoi 100k,
comepkanne mnpumeceir B HeM10 % macc. KouBepcuss mpomecca —50%. Haiiaure
Maccy[kr]aenpeBpariennoro 6exsosna.(45)

4. 3a0anue Ha ycmanosieHue NPpAgUIbHOU NOCIe008AMENbHOCU
Yemanosume npasunvHyro nociedoeamenbHOCmb
18..YcTanoBuTe MpaBWIBHYIO MOCIEAOBATEIHPHOCTh ITAMOB MpoIlecca AIKHIMPOBAHUS OCH3011a
ATHIICHOM (110 Mepe peoOpa30BaHUs UCXOIHBIX BEIIECTB B IIEJIEBBIC MPOIYKTHI)

ITopsiikOBBIN HOMED dTana Dralbl XAMUKO-TEXHOJIOIMYECKOT0 MpoIiecca
1 A) XuMHUYECKOe MpeBpaIieHne

2 b) Ocymika 6en3ona

3 B) Yrunuzamus nonnankuiOeH30J10B

4 I") Beinenenue striideH3ona

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

19.Ycranosure MMPpaBHUIIBHYKO TIOCICAOBATCIBHOCTE TCXHOJIOTHUYCCKUX craauit Impornecca
AJIKHJIMPOBAHUA 0OeH3071a STHIEHOM

[TopsinkoBBIN HOMED ATana DTanbl XUMUKO-TEXHOJIOTHUECKOT0 Mpoliecca
1 A) HeliTpanu3anus ajgkuiara

2 b) Ocymika 6eH307a

3 B) IlpombiBKa ankuiiaTa

4 ') Beigenenue stunbensona

(1-B; 2-A; 3-B; 4-IN)
5.3(1061HH€ HA YCMAHOBJIeHUEe cOomeencneusl

Yemanoeume coomeemcmeue medxncdy cmonoyamu. Omeem 3anuuiume no pe3yiomamam
U3MEHEHHOU HyMepayuu 6mopo2o cmoabya no omuoulenuto K nepgomy, Hanpumep 1A, 25.
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20.HaiiguTe COOTBETCTBHE MEXTY JIEBBIM U ITPABBIM CTOJIOIAMH. .

KOMIIOHCHTHI

HaunmeHoBaHue npoyKTOB-KOMIIOHEHTOB
npolecca AIKUINpOBaHus OeH30J1a

1 moOOYHBII POTYKT

A)ankunat

2 peakLlMOHHAasi CMECh

b) xnopun anromunus

3 KaTajaM3aTop

B)mmaytun6enson

4 ueneBoy NPOIYKT

I') aTunGenszon

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

Paznen 4 Ilpouecchbl okuciienns B npombinnienHoctu OOHC
Tema 5 CoBMecTHOE NO/Ty4eHHEe OKMCH IIPOIHJICHA M CTHPO.1A

1. 3a0anue 3axkpvimoii hopmvi ¢ eOUHUUHBIM 8bIOOPOM:

1. OOpazoBanue mOOOYHBIX MPOAYKTOB TMpoliecca drokcuaupoBanus mnporuieHa [TIOb

00YyCIIOBIIEHO

a) BBICOKOM PEaKIIMOHHON CIIOCOOHOCTHIO MPOIMIIEHA

0) HU3KOCENEKTUBHBIM KaTalu3aTopoM

B) NOCJIEIOBATEIbHBIM Pa3JioskeHHeM THIPONepPOKCHAA ITHIOEH30/1a
I') BBICOKOM PEaKIIMOHHON CIOCOOHOCThIO MeTUII(heHMIKapOuHOIIa

2. Ilpu OKHCICHHH apOMaTHYECKUX YIIIEBOJOPOIOB JUIS MPEIOTBPAIICHUS MTOCIEA0BATEIEHBIX

MpeBpALEHUI THAPONEPOKCHUIOB CTENIEHh KOHBEPCUU apPEHOB JICXKUT B Mpezenax

a) ot 0% 10 5%

6) ot 10% 10 30%
B) oT 50% 10 70%

r) ot 70% 1o 80%

3. B kadectBe Karamm3aTopa Mpolecca SMOKCHAWPOBAHUS TPOTHICHA THIPOMEPEKUCIMU

HCTIONB3YIOT

a) KOMILIEKChI MOJIHOIeHa
0) CoTM HUKEIS

B) MHUHEPAJIbHBIC KUCIOTHI
') KOMILJIEKCHI KOOanbTa

4, Oxuch IIPpOIIHJICHA I10JIY4ar0T

a) OKHCIICHUEM MPOMUIICHA KHCIOPOJIOM BO3AyXa
0) AMOKCUAMPOBAHUEM MPONMUIEHA THAPONEPEKUCHIO ITHI0EH30J1a

B) OKHUCJICHUCM IIPOIIaHOJIa

r) OKHUCJICHUCM IIPOIIUJICHA TCXHUYCCKHUM KHUCJIOPOA0OM

5. PeaKTop OKHCIICHHUS STHIIOECH30J1a KHCIIOPOAOM BO31yXa IPEACTABIIACT coboit

a) I_[I/IJ'II/IHI[pI/I‘-IeCKI/Iﬁ afrmapar ¢ HCIIOABUKHBIM CJIOCM KaTaJIn3aTopa

0) anmapart 0ap00TaKHOI0 THIA
B) KOXKYXOTpYOHBII anmapar

r) PCAKTOP C NICCBAOOKUKCHHBIM CJIIOCM KaTaJIN3aTOPa

2. 3a0anue 3axkpbimoii popmuvl ¢ MHOHCECMBEHHBIM bIOOPOM..
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6. XankoH-Tiporiecc (COBMECTHOE MOJy4€HHE OKHUCH MPONWICHA U CTHPOJIa) BKIIIOYAET B ceOs
CTaauu

a) OKHCJIeHHE ITHI0EH301a

0) OKHCJICHHE U30TPOTIIOCH301a

B) JAeruaparanusi TpUMeTUIKapOnHoIIa

T) SNOKCHINPOBaHNE MPONMIEHA IHIPONEPEKUCHI0 ITHI0EH30/1a
A) AeruapaTanus MeTWi(eHnikaponHoia

€) OKHCIIeHHE U300yTaHa

7. PeakTop 3MOKCHIUPOBAHUS NIPOMIICHA THAPONIEPEKUCHIO STHIOEH301a IPEACTaBIIsAeT OO0
a) HWJIMHAPUYECKHUIi anmapar co 3MeeBUKOM

0) annapar ¢ MelAaJIKoii

B) LMJIMHAPUYECKUN anmnapar ¢ HEMOABMKHBIM CJIOEM KaTajlu3aropa

r) anmnapat 0apOOTa)KHOTO TUIIA

3. 3aoanue omkpvimoii ghopmoi:
Bcmasumu nponywennvle cnosa

8. Okwucnenue 3TUI0CH30J1a TIPOTEKALT TI0 MEXaHU3MY. (PAOUKAbHOMY)
9. lM'uapokcua HaTpHsl — KaTaau3aTop mporecca ATUIIOEH30J1a. (OKUCAenus)
10. KaranmzatopoM mporecca NPOMNUJIEHA THIPONEPEKUCHI0 3TUIOEH30

SIBJISTIOTCS COCTMHEHUS MOJIUOICHA. (INOKCUOUPOBAHU)

11. TIpomykTom aTuiOeH30ma  XalKOH-TIpoliecca  SBISIETCS THAPOIEPEKUCH
ATUIIOCH30IA. (OKUCIeHUs)

12. Tlo TennoBomy »5hdexTy oOKHCIeHHe OTUIOCH301a OTHOCUTCA K
npoueccam. (IK30mepmudeckum)

13. Tlo temioBoMy 3¢ deKTy SMOKCUIMPOBAHHE NPOIMHMIICHA THAPOIEPEKHUCHIO ATUIOCH3011a
OTHOCHTCS K nporeccam. (IK30mepmuiecKum)

14, TIpoaykToM »SHOKCHUAMPOBAHUS MPOMHUIEHA THIPONEPEKUCHI0 OSTUIOEH30Ja SBISETCS
OKHUCh . (nponunena)

15. KaramuzaropoM 1poriecca JAeruapartaluk  MeTHI(QEHMIKapOuHOIa SIBISETCS OKCH]T
. (antomunus)

16. Ilpouecc nerumparanuu MeTHI(PEHWIKapOMHOIA TPOTEKAET B MPUCYTCTBHU
napa.(600an020)

17. Tlo TennmoBoMy 3¢¢dekTy mpolecc Aeruapatanuy MeTHI(EHUIKapOMHOIa OTHOCUTCS K
npoiieccam. (2H0omepmuiecKum)

4. 3a0anue na ycmaHoeieHue anIGI/UZbHOIZ nOC1e008aMENbHOCMIL
Ycemanosume npasujlbHyo nocned08amelbHOCHb
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18. [locnenoBaTeNbHOCTD B LEMOYKE MPUMEHEHUSI XUMUYECKUX COCTMHEHUI

Oxwuch nponuseHa (2)
[IpONMIEHT IUKOJIb ()
[Iponunen 1)
[eHOMOIMYpETAHBI (4)

5. 3aoanue na ycmarnosnenue coomeemcmeus:
Yemanosume coomeemcemaue medncdy cmonoyamu. Omeem 3anuwiume no pe3yibmamam
UBMEHEHHOU HyMepayuu 8mopo2o Cmoioya no OmHouleHuro Kk nepeomy, Hanpumep 1A, 25.

19. CooTBeTcTBHE MEKY TEXHOJIOTHYECKHM Y3JIOM MPOIIECCa M OCHOBHBIM aIapaToM

[Iponecc PeaknimoHHBIM anmapar
1) OkwucaeHne dTUI0EH301a BO3yXOM A) 6apOOTaXKHBIN peakTop
2) Beizenenue ctuposia b) peaktop ¢ Memankoit 1 3MEeBUKOM
3) ONoKCUIUPOBaHNE nponuieHa | B) pekruduxanionHas KoJoHHa
TUAPOTIEPEKUCHIO ATHIIOEH301a I') peakTop ¢ HEMOABUIKHBIM CIIOEM
4) Neruaparaiust MeTHiIGeHUIKapOUHOIA KaTaJn3aTropa

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

20. CooTBeTcTBHE MEXAY MPOIYKTOM OCHOBHOTO OPTaHMYECKOTO CHHTE3a M OOJAaCThIO €ro

MIPUMEHCHHUS
ITpoaykT O06macTh MpUMEHEHUS
1) rugpornepeKkuch ATHIOEH30I1a A) TIoJTy4eHHE TIOJIMMEPHBIX MaTepUaIoB
2) cTHpOJT b) monyuenue okucu npomnusaeHa
3) meTrnheHUITKAPOUHOIT B) nmonurmmkonm
4) OKUCH MPONUIICHA I") monmyuenue ctuposia

(1-b, 2-b, 3-I, 4-B)

Paszneua 4 Ilpoueccol oxkuciaenus B npombinuieHHocTH OOHC
Tema 6 [Ipou3BoaACTBO OKHUCH ITHJIEHA

1. 3aoanue 3axkpeimoii hopmvi ¢ eOUHUUHBIM 8bIOOPOM.

1. CenexTuBHOCTB TIpoIecca 0Opa30BaHUsI OKHCH 3TUJICHA C YBEIIMYCHUEM CTETICHU KOHBEPCHH
ITHUJICHA

a) BO3pacraer

0) yObiBaeT

B) HE 3aBHCHT OT CTCTICHU KOHBEPCUU

B) MEHSETCS CKauKOOOpa3HO

2. KaranuzatopoM npoiiecca OKHCICHUS 3THIICHA KUCIOPOJIOM B OKHCh 3THJICHA SBIISIETCS
a) HUKEJIb Ha HOCHUTEJIe

0) cepeOpo Ha HocHTeIe

B) IUIaTMHA HA HOCUTEIEe

r) hocopHas KucI0Ta HA HOCUTENE

3. OCHOBHBEIM MMPOMBIIIIJICHHBIM crocoooM MOJIYYCHHSA 3TUIICHTIINKOJIS ABJIACTCA

a) TUpaTanus 3TUIeHa
0) ruapaTanms d3TUJIEHOKCHIA
B) TUJPOJIN3 TUATUIOBOTO 3upa
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) TUpaTanus alueTuieHa

4. OkucneHre 3TUIeHa KUCIOPOIOM IIPOBOIST B Cpelie

a) BOJSTHOTO Mapa
0) Bogopoa

B) MeTaHa

I') reKcaHa

5. OKHCB 3TUIIEHA BBIACIAIOT U3 KOHTAKTHOI'O a3a OKUCIEHUS 3TUJIEHA KUCIOPOI0M
a) pektudukanueit

0) agcopOuumei

8) adbcopoyuei

I') OTCTauBaHUEM

2. 3a0anue 3akpvimoti hopmvl ¢ MHOHCECTBEHHBIM 8bIOOPOM '

6. OKuCh 3THIIEHA HCIIONIB3YETCsl B IPOU3BOICTBE

a) HeuoHorenunix ITAB
0) ctuposa

B) MoJM3(pUpPoOB

r) MeTuiadeHmIKapOHoIa
J1) MOHOITHJIEHTJINKOJISI

7. PeakTop OKHUCIIEHHUS ATHIIEHA KUCIOPOJIOM — 3TO

a) KOKYXOTPYOHBIN anmapar

0) anmapar ¢ HemOJABUKHBIM CJIOEM KaTaJIn3aTropa

B) ammapat 6apOOTaXHOTO THUTIA

I') amnmapar ¢ MCBEBI0OKIKEHHBIM CII0OEM KaTallu3aTropa

3. 3aoanue omxpvimoii ghopmoi.
Bcemasumu nponywennvie crnosa

8. OkucneHue 3TUIeHa KUCIOPOI0M MPOTEKAET MO MEXaHU3MY. (PAOUKATILHOMY)

9. CepeOpsiHBIN KaTamIu3aToOp — KaTaau3aTop mpoiecca ATUJICHA.(OKUC/IeHU)

10. Jlns yBenuyeHHsS CENEKTUBHOCTH IMIPOLIECCa OKHUCICHHUS OSTUJIEHA B ChIPbE IOJACTCS
. (Ouxnopaman)

11. TIpoayKTOM OKHMCJIEHHS STHJIEHA KUCIOPOJOM B MPHUCYTCTBUU CEPeOPSHOTO KaTaauszaTtopa
SIBIISICTCSI STHIICHA. (OKUCD)

12. Tlo rtemnoBoMy 3(p¢eKTy OKHCIEHHE 3TUJIEHA KHCIOPOJIOM OTHOCHTCS K
poueccaM. (9K3omepmuiecKum)

13. Yrnexkucnbiii ras SIBJISIETCS 0O0YHBIM MPOAYKTOM
nporecca STUJICHA. (OKUCIeHU 1)
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14. Oxucnenue 3TUIEHA KUCIOPOJOM B IMPUCYTCTBUU CEPEeOPSHOr0 KaTalu3aTopa IMPOBOJAT B
anmnapare. (Koxcyxompyonom)

15. Peaxrop OKHUCIICHUSA OTHJIEHA o TEII0BOMY pexumy SIBIIAETCA
.(uzomepmuueckum)
16. Oxuch 3THIIEHA BBIACIAIOT U3 KOHTAKTHOI'O I'a3a METOI0M . (abcopoyuu)

17. MoOwibTepM TOAAETCA B MEKTPYOHOE MPOCTPAHCTBO PEAKTOPA OKUCIICHHS JTUJICHA IS
TeIia.(omeooa)

4. 3a0anue na ycmauognieHue npasuibHol NOCi1e008amenlbHOCIU.
Yemanosume npasunvHyro nociedoeamenbHoOCmb

18. [NocnemoBaTeNbHOCTD B IETIOYKE MPUMEHEHUSI XUMHUYECKUX COCTMHEHU I

OTrieH (1)
MOHOATHJICHTJIUKOJIb 3
Oxwuch dTHIICHA (2)
[MomdupHBIE BOJIOKHA 4)

5. 3a0anue na ycmanoenenue coomeemcmeus.
Yemanosume coomeememeue mexcoy cmonoyamu. Omeem 3anuwiume no pe3yibmamam
U3MEHEeHHOLL HyMepayuu 6mopo2o cmobya no OomHouweHuro K nepgomy, Hanpumep 14, 2b.

19. CooTBercTBHE MEXIYy Y3JOM Ipoliecca OKHCIEHUS 3TUJIEHA KUCIOPOJOM U  OCHOBHBIM

anmnapaTom
IIpouecc PeakunoHHbIN anmapar
1) okuciIeHnE ITUIIEHA A) abcopbep
2) BBIJICIIEHUE OKHCH 3TUIICHA U3 b) xommpeccop
KOHTaKTHOT'O ra3a B) TpyOHBIii anmapat ¢ kaTaau3aTopoM
3) oxnaxaeHre KOHTAKTHOTO ra3a ') koxKyXOTpyOHBIH anmapat
4) cxxaTHe UPKYIAIMOHHOTO ra3a

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

20. CooTBeTCTBHE MCXKIY MaT€pruajioM, IPpUMCHACMBIM B IIPOU3BOJACTBE OKHMCH 3THJICHA, U €TI0

Ha3HAYCHHEM
IIponecc PeakunoHHbIN anmapat
1) MoOHIBTEPM A) TENJIOHOCHUTEIb
2) MeTaH b) okucauTeNbHBIN areHT
3) KucIopoa B) xaTanmu3zatop
4) cepebpo Ha HOCHUTEIIE I') uHepTHBIN pa3baBUTEIb

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

Pazgen S IIponecchl ruApaTanuy ¥ rHAPUPOBaHus B npombimieHHocTH OOHC
Tema 7. Boinesienne n3o0yTuiieHa
1. 3a0anue 3axpvimou ghopmbvi ¢ OUHUUHBIM 8bIOOPOM:

1. HpOI.[CCCLI ruaparaliun  HCHOPCACIBbHBIX  YTJICBOAOPOAOB IMHPOKO HCIOJB3YCTCA B
MPOMBIIIJICHHOCTH OPTaHUYCCKOI'0 CUHTE3a IJIA ITOJTYUCHUA:
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a) raJloTeH CoJep KAlUX COCMHEHUIN

0) KHCJIOPOA0COAEPKAIIMX COeTMHEH U
B) IIpENIEbHBIX YTIEBOA0POI0OB

I') BCE BBILIE MIEPEUHUCICHHbBIE

2. MeTtoaoM rupartaniy u3 oJe(GpUHOB M0JIyqar0T:
a) 0/IHOATOMHbIE CITUPTHI

0) MHOT0aTOMHBIE CITUPTHI

B) ATHJICHIJIUKOJIb

T') BCE BBIIIE MIEPEUNCIICHHBIC BAPUAHTHI

3. I'maparanuu oneuHOB CIOCOOCTBYET:
a) MOBBIIIEHUE TEMIIEPATYPHI

0) moBbIlIeHHE TABJIECHUSA

B) IIOHU>XXCHUEC HaBJICHUS

l") BCC BBILIC IIEPCUNCIICHHBIC BApHUAHTBI

4. B pe3ynbraTe ruipaTalui HEMPEIebHBIX YTIIEBOJOPOIOB B IIPOMBIIIICHHOCTH
OpPraHWYECKOT'0 CHHTE3a MOTyJaroT:

a) KapOOHOBBIE KHCIIOTHI

0) ciupThI

B) aJIbJIETH/IbI

T') TIpeJIeIbHBIE YTIIEBOIOPOIbI

2. 3adanue 3axpulmoti popmbl ¢ MHONACECMBEEHHBIM 8b10OPOM.:

5. M'maparanuu onerHOB CIOCOOCTBYET:
a) TMOBBIIIEHHE TEMIIEPATYPHI

0) moBbIlIeHHE TABJIEHHS

B) MMOHM)XCHHE JTaBJICHUS

I') CHU2KEHH e TeMIlepaTypbl

6. TBepI[BIMI/I KaTajlinu3aTopaMu Iruaparanuu OJ'Ie(bI/IHOB ABJIAKOTCA:
a) H2$O4

6) Al,O;

B) HCI

F) W03

3. 3adanue omkpvimou ¢hopmul:
Bcmasumwv nponywennvie cnosa

7. B Hactosimiee BpeMs B TNPOMBIIIJICHHOCTH H300YTHIIECH IOJIYy4aroT JACTHAPHUPOBAHHEM
nzo0yrana, BbigeneHueM w3 ¢pakauit  C,  HedrenepepaboTku U
He(TEIPOYKTOB.

(muposIu3oM)

8. HpI/I HpI/I6JII/I)KeHI/II/I K PaBHOBCCHIO, B PpCAKLIUAX THApaTallun Oﬂeq)I/IHOB CHHIXXAKOTCA
CKOPOCTbH ruaparanuu. (ceﬂekmueuocmb)

9. B npouecce ruapaTtanuu n300yTuieHa 0opa3oBaHHe JUMEPOB MOKHO COKPAaTHTh YBETHYHBas
COOTHOIIIEHHE BOAHOM (a3bl U YIIeBOJOPOIOB, U YMEHbIIIAs . (Temmepatypy)

10. OGpa3zoBaHue OJIUTOMEPOB MOKHO CHU3UTH Temneparypy. (YMeHbIIas)
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11. JIns u3Bieyenus: n300yTUIICHA UCTIONB3YIOT CYIb()OKATHOHUT (KY-2PIIII)

12. B mpouecce ruaparanuu HW300yTWIEHA B MPHCYTCTBUH CylTb(OKATHOHHUTA OOpa3ylOTCs
noOOYHBIE  TMPOJYKTBI:  JUMEpPbl  M300yTWIIEHA, BTOPUYHBIA  OyTHJIOBBIA  COUPT U

.(O¢upmnI)

13. C Bo3pactaHueM  MOJIEKYJISIPHOW MAacChl YIJIEBOJAOPOJOB pa3ACiieHHEe HX METOJIOM
3aTpyaHsAeTCS. (PEKTU(PUKALMH)

14. N300yTmiieH crocoOCH BCTyNaTh B PEAKIHIO C BOJOH ¢ 00pa3oBaHUEM
(TpUMeTHJIKAPOUH0J12)

15. IIponu3BOACTBO CHHUPTOB B IPOMBIIIJIEHHOCTH OCYHIECTBISAIOT CEPHOKHUCIOTHON MU MPAMOU
oyiepuHOB. (ruaparaume)

16. [na wuHTeHCcH(UKAIMK XUMUYECKUX CTaguil NPUMEHSIOT TeMIIepaTypbl, NaBICHUS U
. (karaau3zartop)

4. 3a0anue na ycmanognenue npasuibHoU NOC1e008amenbHOCmU
Yemanosume npasunvuyro nociedosamenvrocms

17.TexHOJIOTHYECKUN MPOIECC BBIJCICHUS N300yTHUIIEHA COCTOUT U3 CIICIYIOIINX CTaHH:

a) OTMBIBKA N300YTHUIICHCOIePKAIICHTTUPOTH3HOW(DpAKITHH 1)
0) pa3aeneHue MPOAYKTOB THIPATAIINN 3)
B) THpaTaus W300yTHUjIcHa (2)
r) neruaparanus TMK (5)
1) Beienenne TMK u ero merazanus 4)
¢) peKTH(HKALIKSA U a3€0TPOITHAS OCYIIIKa (6)

18. Craguu 06pabOTKH SKCIIEPUMEHTAIBHBIX PE3YIbTATOB BHIX0/1a H300yTUIIEHA PACIIOJIaraloTcs
B CJIeIyIOIIEeH OCIe0BaTeIbHOCTH:

a) 3alMCBIBAIOTCS YCIIOBUS TIPOBEICHUS OIBITA 1)
0) cocTaBisIeTCsSl MAaTEpPHAIbHBIN OaaHc 3)
B) ompezesieHne o0bemMa n300yTHUIeHa TP HOPMAJIBHBIX YCIIOBHUSIX (2
') paCCYUTHIBAEM BBIXO]I H300yTHIICHA 4)

5.3a0anue na ycmanosnenue coomeemcmauist
Ycemanosume coomeememeue mexcoy cmonoyamu. Omeem 3anuwiume no pe3yivmamam
U3BMEHEeHHOL HyMepayuu 6mopo2o cmoibya no OmHoueHuro K nepgomy, Hanpumep 14, 2b.

19. YcTaHOBUTE COOTBETCTBUS:

1. Ilpu nosy4eHuu 3TUIOBOTO U U30MPOIUIOBOIO A) Tipu Temnepatype Huke 5°C
CIUPTOB IMAPOJIN3 COOTBETCTBYIOIUX
AJIKUIICYNB(ATOB MMPOBOJST

2. Beicuue ankuicynbaTbIruapoIn3yoTCs B) npu 100°C

3. Bmop-0yTuicepHast KUCIOTa JIETKO B) npu HU3KHX Temneparypax
THJIPOJIM3YETCS B METHIIKApOUHOI

(1-5,2-B,3-A4)

20. YcTaHOBUTE COOTBETCTBUS:
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1. ITpu 0OpaboTKe pe3ynbTaTOB OMBITA COCTABIAIOT | A) 3aIanBaIOT U XPAHST B
3aIIUTHOM KOXYXe

2. T'a3, coOpaHHBIN B ra30MeTpe, MOABEPTrarOT b) MarepumanpHbIi OanaHc ombITa

3. [Mocyxy ¢ *KuaKuM U300yTHIIEHOM HaMoOJHsOT Ha | B) ananmmsy metomom KX
2/3n

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

Paznea 5. Ilpoueccsl rugpaTanuu U ruapupoBanus B npombinuieHHoctn OOHC
Tema 8 [Ipou3BOACTBO I TUJIEHTITUKOJIS

1. 3a0anue 3axkpvimoii hopmul ¢ eOUHUYHBIM 8bIOOPOM.:

1. OnpenenuTh Kakoe KOJIMYECTBO MCXOIHOTO BEUIECTBA BCTYIUT B PEAKIIMIO, €CJIM Ha PEAKIUIO
ruaparanuu nogaHo 110 kr oxucu stunena u 99 xr Boaer (Mr(C,H4O)= 44 xr/kmoinb; Mr
(HzO): 18 KF/KMOHB)IC2H40+ HzO 9C2H502

a) 1,5 kmonb

0) 2,5 KMOJIb

B) 5,5 KMoJIb

r) 3,5 KMOJIb

2. B mporecce ruapaTanui OKACH ATHIICHA Y€MY paBHA CEJIEKTHBHOCTh OKMCH JTHIJICHA, €CITU
BCEr0 OKHCH 3TUJIeHa npeBpatuioch 100 kMoJb, a STUIIEHIIINKOJIA 00pazoBanoch 70 kMoJb?

a) 1,42

0) 7

B) 0,7

r) 0,8

3. UYeMy paBeH BBIXOJ OSTHICHIIIMKOJSA, €CIM KOHBepcusa mpornecca cocraBwia 0,8, a
celekTUBHOCTE 0,9

a) 0,85

0) 0,72

B) 5

r) 0,98

4, Yemy paBeH MPAKTUYCCKUU PaCXOJHBIN KOIDPHUIIMEHT, ecii Ha MPOIecC THApaTaluu ObLIO
nogaHo 210 Kr oKucH TUIICHA, a STUIICHTJIMKOJISA 00pazoBanoch 150 kr?

a) 0,75

0) 1.4

B) 5

r) 0,9

5.Ipy KakOMMOJILHOM COOTHOIIICHWW OKHCH 3TWJICHA W BOJBI BEAYT NPOIECC MOTYYCHUS
MOHOJTHJICHTITUKOJISA?

a) 1:15+3

0) 1:1

B) 3:1

r) 1:2

2. 3a0anue 3akpbimoii popmuvl ¢ MHOHCECMBEHHBIM bIOOPOM.:

6.Karanuzaropamu mpoiiecca ruipaTaliid OKUCH STHIIEHA MOTYT SIBIISATHCS:
a) KHCJIOThI
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0) aJIIOMOKO0ATBTMOINOICHOBBIN KaTaIu3aTop
B) KATHOHMTHI
) IIeJ04YH

7.01 xakux (haKTOPOB 3aBHCHT COCTaB PEAKIIMOHHOTO PAacTBOpa MpOIllecca THAPATAIUUA OKHCH
STUIICHA?

1) naBieHue npouecca

2) COOTHOILIIEHHE BOAbI K OKHCH dTHJIEHA

3) Tremnepartypa npouecca

4) HaIMYHe KaTaau3aTopa

8.B TpOMBINIUIEHHBIX YCIOBUSX TIONYYCHHSI JTHUJICHTIUKONS KOHBEPCHS OKHUCH JTHJICHA
pocturaet 100% B nensax:

a) 63pvleobe3onacHocmu npoyecca

0) yMeHbUuIeHUA KOUu4ecmea OUIMuNeHIuKo A

B) COKpAII[EHHUS 3aTpaT Ha BOAY

') 5)KOHOMUH SHEPro3aTpar

3. 3aoanue omxpvimoii ¢hopmoi:
Bcmasumu nponywennvle cnosa

9.Bouibllle MMOJIOBHHBI MHPOBOTO IPOU3BOJCTBA OTHIIECHIIIMKOIS HCIIONB3YIOT IS TOIYYSHHUS
CHHTETHYECKUX O (QUPHBIX BOJIOKOH Ha
OCHOBE (nonusmunenmepegpmanama)

10.B mporecce ruapaTalid  OKHCH JTHJIEHA BOJIAa TOJAeTCs B OOJBIIOM HW30BITKEIO

COOTHOIIEHHIO K STHJICHY JIJISl YBEITUICHUS npoiiecca (cerekmuenocmu)
11.Peakrus TUApaTaluu OKHCH ATUJICHA o TEIJIOBOMY ahdexry
SIBIIACTCS (9n00mepmuueckoir)

12.B mpOMBINUICHHBIX YCIOBHUAX MPOIECC THApPATAllMd OKUCH JTHJIEHA OCYIIECTBIECH 0e3
KaTaJIn3aTopa, T.K. npu HaJIMYHN KaTajan3aropa CEJIEKTHBHOCTh
mpoiecca (ymenvmaemcs)

13.KonBepcus npoueccaryapaTaliid OKUCH 3THIIEHA B MPOMBIIUICHHBIX YCIOBUSAX JOCTHUIAeT
100 %.

14 Tlpoueccruaparaiiui OKUCH ATUIICHA BEAYT MPU JaBIICHUH (ROBbLULEHHOM)
15.B kadecTtBe MOOOYHOrO MPOAYKTa Ipollecca THIpAaTallid OKUCH STHJIEHA B peE3yabTaTe
MIPUCOESAMHCHUS OKHCH STUJIEHA K MOHOJTHIIEHTIINKOJIIO

obpa3yercs (ousmunenznuxons)

16.Bnarogapss BBICOKOW TeMIEpaType KHIEHHMs OTHICHIJIMKOJS, €ro IMPUMEHSIOT B
KayecTBe (mennonocumens).

17.B mpOMBIIIJIEHHBIX YCIOBUSX MPH pealn3alid HEKaTATUTUYECKOW THUIApaTalliyd OKHCH
STHJIEHA, KOJIOHHBI, MpeIHa3HAaYeHHbIC [UI1 OCYIIKA MOHOJTUJICHTIUKOIS paboTaloT MpU
JaBIICHUH (HOHUINCEHHOM).
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18. Ha peakuutoruaparanuu Ookucu 3TwieHa mnoctynaer300 kr okucu stuieHa. Konsepcus
npouecca — 100%, cenextuBHOCTh — 92%. Haiinure maccy OKMCH ATUJIEHA, MOLIEIIIYIO Ha
no0ouHbIe peakiuu. (24)

4. 3a0anue na ycmanognenue npasuIbHol NOC1e008ameIbHOCmu
Yemanosume npasunvuyro nociedosamenvrocms

19. VYcranosure MMPaBHUJIbHYIO IIOCICAOBATCIBHOCTL OJOTAIlOB IPpOUECCa Truaparalivuid OKHUCHU
OTHUJICHA

[TopsiakoBBIN HOMEp dTana Oranbl XUMUKO-TEXHOJIOTMYECKOT0 Mpoliecca

1 A) pexTH(UKanUs U pa3elieHue MOHOITHIICHTITUKOJIS
2 b) ocymika 3TUIEHITTMKOIS

3 B) ruppaTanus okucu 3TUIIEHA

4 ') BelmapuBaHue BOJIbI

(1-B; 2-T; 3-B; 4-A)
5.361()CIHM€ HA YyCMAHOBJEHUE COOMBENICNBUA
Yemanosume coomsememeue Me.?fC()y cmozzéuajwu. Omeem sanuwiume no pesyibmamam

U3MEHEeHHOU HyMepayuu 6mopo2o cmobya no omHouweHuro K nepeomy, nanpumep 14, 2b.

20. Haiiiure COOTBETCTBHE MEXK/IY JIEBBIM U TIPABBIM CTOJIOIIAMH.

KOMITOHEHTBI HaunmenoBanue npoayKToB-KOMIIOHEHTOB
npoliecca THIpaTallid OKUCH ATHIIEHA
1 mMOGOYHBIN MPOAYKT A) Bosia
2 cbIpbe B)MOHO3TUIIEHTTTUKOJTH
3 1e1eBOM MPOAYKT B) nusTrneHrnukosns
(1-B; 2-A; 3-B)

Pa3znes 6 Paziuunble cnoco0bl MoJIydYeHUs U30MPEHA
Tema 9. IIponeccsl JeruIpUpPoOBAHUS

1. 3a0anue 3axkpeimoii hopmvi ¢ eOUHUUHBIM 8bIOOPOM:
1. B monydyeHuM H30IpEHa METOJOM JBYXCTAIMUHOTO JETHIPUPOBAHUS HCXOIHBIM CBIPHEM
SIBIISICTCSL:
a) H-TIeHTeHOBas (ppaKius
0) H-TICHTHHOBAs (PpaKIus
B) H-TIEHTaHOBasi ppaKkuus
') H-TICHTaAUCHOBAs (hpaKIImst

2. IlepBas cramusi ABYXCTaIMWHOTO JCTHIPUPOBAHUS B TOJYYCHUH M30IPCHA 3aKIIOYACTCS B
KaTaJIMTUYECKOM JIETUJPUPOBAHUH €TI0 JI0:

a) U30IIEHTAHOB

0) U30IIEHTEHOB

B) U30TICHTHHOB

T') BCE BBIIIE NEPEUNCICHHBIE

3. Bropast craausi ABYXCTaJWMIHOTO AETHAPUPOBAHMS B IMOJYYEHHH H30TPEHA MPOBOJIUTCS B
KUIISIIEM CJI0€ KaTannu3aTopa:

a) aJIIOMOXPOMOBBIH

0) ’Kene30XpOMOBBII

B) KY -5

T') BCE BBIIIE IEPEYHCIICHHBIC
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4. Bpixon wu3olpeHa IpHU JABYXCTaJAUWHOM JETHIPUPOBAHUM H3O0INEHTAHA MPUMEpPHO (HA
IIPOIYILEHHBIN U30IIEHTAH):

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

2. 3adanue 3axpuimoil hopmbl ¢ MHONCECMBEHHBIM 8b1OOPOM.:
5. B mojydeHHHM H30MpEeHa METOJO0M JBYXCTAAUWHOTO NETHIPUPOBAHUS HCXOIHBIM CBIPHEM
SIBIISICTCSL:
a) H-TICHTEHOBasl (PpaKIus
0) H-TIEHTHHOBAasA (hpaKIH
B) H-IICHTAHOBasA (ppaKuus
I') H30IIeHTAHOBAs (pakuus

6. Haubonee sHeproeMKMH B MOJYyYEHUH U30TPEHA AETUAPUPOBAHUEM SIBIISIFOTCS CTA MU
a) u3oMepU3aNuA MeHTaHa

0)aeruApupoBaHHe U30NIEHTAHA B M30AMUJICHbI

B) BbIJIEJICHUE U30TIEHTaH — U30aMUJIEHOBOU (ppakuuu

r) lerHJpupoBaHNe U30aMHJIEHOB B H30NPeH

7. B nony4yeHuu n3onpeHa Ha epBoOil CTauu AerHAPUPOBAHUS 00pazyeTcs:
a) 2-meTu0yTeH -1

0) 3-meTn0yTeH -1

B) 2-MeTHJIOYTEH -2

r) 3-MeTHiI0yTeH -3

3. 3aoanue omxpvimoii ¢hopmoi:
Bcmasumu nponywennvle cnosa

8. IIporecc aeruapupoBaHms MPOMCXOJUT B CI0€ KaTanu3atopa mpu temmeparype < 660 °C ¢
o0Opa3oBaHuEM raza.(KOHmakmmnozo)

9. JlerunpupoBanue 3TUIOEH30JI0B SBISETCS OJHUM M3 OCHOBHBIX MPOMBIIUIEHHBIX METOOB
MOJTy4YECHUS . (ctupoJia)

10. B mpouecce nerupupoBaHUsi CyMMapHBIM BBIXOJI HM30aMHWJIECHOB, Ha MPOIMYIIECHHbBIN
W30MICHTaH, COCTaBIISET %.(30)

11. TIpomecc neruapupoBaHusi MPOUCXOTUT B CIIOE KaTanu3aTopa Mpu TemiepaTrype < °C
(660)

12. IlpuMeHeHue BOASIHOTO IMapa B KauecTBE pa30aBUTENs MO3BOJIAET MPEIOTBPATHTh pacrmal
W30TEHTEHOB U .(motMMepu3anum)

13. Bropas craguss [OJMy4yeHUs M30NpPEHA JETHAPUPOBAHUEM  OCYILECTBIISIETCS  Ha
Karanu3aTope. (KeJ1e300KCHTHOM)

14. Belaenenue, pa3feneHue U OYUCTKa IPOJYKTOB PEAKLIUU JETUAPUPOBAHNAS TIPOU3BOJAATCS B
KOJIOHHE. (PeKTH(HUKAIMOHHOI)
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15. Ilepen nmomaueil M30aMUIIEHOB NMPOU3BOJUTCS CMELIMBAHUE CBIPbS C HAarpeTbIM BOJSHBIM

[MapoM B LIEJIAX MPEIOTBPALLCHUS .(kokcooOpa3oBaHus)
16. B perenepatuBHOM TEIUIOOOMEHHHKE MEHTAH UCHAPSETCS U HArpeBaeTcst 10 °C(300)
17. CoBMecCTHO C peakiuel JeruApupoBaHUs IPOTEKAET peaKus . (kpekuHra)

4. 3a0anue na ycmanognenue npaguibHol NOC1e008amenbHOCmu
Yemanosume npasunvuyro nociedosamenvrocms

18. OcHoBHBIE 3Tambl NOJYYECHUS H3OMpPEHA METOJIOM ABYXCTAIUHHOTO JETUIAPUPOBAHUS
PacIoJIararoTCs B CIEAYIOIIECH ITOCIEI0BATEIIBHOCTH:

M30MepHU3alus IIeHTaHa B H30TIEHTaH 1)
BbIJICJICHHE M30TEHTaH — H30aMHJICHOBOM (paKiiuu (3)
JETUAPUPOBAHIE N30TICHTaHA B N30aMHJICHBI (2)
JCTHAPUPOBAHKME H30aMHIICHOB B M30TPCH (5)
BBIJICJICHHE M OYHCTKA U30TIpeHa (6)
paszeneHne N30TeHTaH-N30aMUIICHOBOH (PpaKIiu 4)

19. Pacnionoxurte B paBUILHOM MOCIIEI0BATENLHOCTH CTaAUU CUHTE3a U30IIPEHA U3

MPOTIHJICHA:
JeMeTaHu3aIus 2 - METHIITICHTEHA - 2 (3)
JUMepHU3allys MpoTuieHa ¢ 00pa3oBaHueM 2-MeTwinenTena-1 (1)
M30Mepu3anus 2-MeTHIINIEHTeHa- 1 B 2-MeTHIITIEHTEH-2 (2)

5.3a0anue na ycmanosnenue coomeemcmaust
Yemanosume coomeememeue mexcoy cmonoyamu. Omseem 3anuwiume no pe3yivmamam
UBMEHEHHOU HyMepayuu 6mopo2o Cmoioya no OomHouleHuro Kk nepeomy, Hanpumep 1A, 25b.

20. COOTBETCTBUE MEKTY XUMHUYECKUM MTPOLECCOM M UCIOJIb3YEMbIM KaTaJIU3aTOPOM:

1. IlepBas cTaaust ABYXCTaIMHHOTO ACTUIPUPOBAHUS | A) CEpHOKHCIOTHBIN
M30IEeHTaHa

2. Bropas cTaausi AByXCTaIuHHOTO ACTUAPUPOBaHUS | b) amoMoXpomblii
M30IEeHTaHa

3. 'maparanms onepuHOB B) xene300kcuIHbIN

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

Pa3nen 6 Pazin4ynblie crioco0bl Moy4eHHs H30NIPEeHA
Tema 10. [Ipou3BoacTBO MOJIy4YeHNs U30MPeHA U3 H300yTHJIeHa U opMaJibaeruaa

1. 3a0anue 3axpvimoii hopmul ¢ eOUHUYHBIM 8b100POM:

1. Cunre3 uzonpeHa u3 n3o0yTuieHa u GopMaabIeruia COCTOUT U3:

a) OJIHOM CTauu

0) AByX cTaamii

B) TpEX CTaauit

T') YeThIpeX CTaaAui

2. Ha mepBoif cramgum CcHHTE3a U30MPEHAa TMPOUCXOAUT KOHACHcAlUsi u300yTUIeHa U
dbopmanpaeruaa ¢ 00pa3oBaHUEM:

a) 2,2 — TMMETHJITUTEKCaH

0) 2,2 — TUMETUJIAUTEKCEH - 3

B) 4,4 — nTMMeTHJIAMOKCAH - 1,3
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r) 4,4 — TMUMETHJITUOKCEH - 1,3

3. Peaxuus koHACHCAIIMU IPOTEKAECT IIPU TEMIIEPATYPE:

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

B) 120 - 140 °C

4. PeaKHI/Ifl KOHICHCAIIUN HpOTeKaeT HpI/I JOABJICHUUN .
2) 0,02 MIIa

6) 0,2 MIla

B) 2 MIIa

r) 20 MITa

5. OCHOBHBIM KOMIIOHEHTOM T'€T€POT€HHOI0 KaTajln3aTopa, MPUCYTCTBYIOUIETO B PEaKIuu
Pa3IOKCHUA TUOKCAaHA ABJIACTCA:

a) W203

6) KY-2®ITII

B) CaHPO4

F)A|203

6. B IpOMBIIIJIEHHBIX YCIOBUAX PACIIEIVIEHUE TMOKCaHa MMPOBOAAT MIPU TEMIIEpaType:
a) 200 °C
6) 400 °C
B) 600 °C
r) 800 °C

2. 3aoanue 3axpulmoii popmbl ¢ MHOIHCECMBEHHBIM 8bIO0POM.

7. Bce MeTanmnyecke KaTaau3aTopbl TEPSIOT CBOIO AKTUBHOCTh B MPUCYTCTBUU COEIMHEHUN!
1) cepwl

2) ¢pocdopa

3) KpemMHUs

4) MbllIbSAKA

8. Ha BTOpoO#i craauu cuHTte3a uzomnpena 4,4 — muMeTWwIIMOKCaH - 1,3 pasnaraercs Ha:
a) U30MpeH

0) U30TIEHTEH

B) homanbaernjg

T') YIJICKUCIbBIN Ta3

3. 3aoanue omkpvimotui ghopmbi:
Bcmasumwv nponywjennvie cnosa

9. Ha mnepBoil craguM CHHTE3a M30MPEHAa MPOUCXOAUT KOHJACHCAIMs H300yTHIeHa |
¢dopmanpaeruaa B npucyrcTeuu 1-2 % KHCJIOTHI. (CEpHOii)

10. Peaknusi  pasnoxkeHus JOMOKCaHAa TMPOTEKAeT B  IMPUCYTCTBUU
KaTanu3aTopa.(rereporeHHoro)
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11. Tlocme 2-4 9 paboThl KaTalM3aTOp PErCHEPUPYIOT MAPOBO3AYIIHONW CMECHIO C IENBIO
BBDKUTA .(kokca)

12. Karamuzarop Mouodocdar kampiuss CaHPO4, ornuvaercs BBICOKOH aKTHBHOCTBIO U
.(CeIeKTUBHOCTHI0)

13. B DOpOMBIIUIEHHBIX YCIOBHUSIX B pacHICIUIEHUM JUOKCAaHA B KayeCTBE TEIJIOHOCHUTENS

WCTIOJIB3YIOT IEPErpeThIil BOISHOM map 10 °C.(700)

14. KonBepcust TMOKCaHa JTOCTUTACT % TpU CENEKTUBHOCTH 110 u3ompeny 83%.(90)

15. TlonHOTY pereHepanuy KaTajlu3aropa yCTaHaBJIMBAIOT [0 OTCYTCTBUIO B ra3ax pereHepanuu
rasa.(yrijieKucJsoro)

16. lnst wiccnenoBanus x)uakux cMmeced, kunsmmx 10 350 ‘Cu He pasiararomiuxcst mpu 3THX

TeMIIepaTypax, UCMOJIb3YIOT xpomMarorpaduto.(ra3oByio)

17. TIpu CeEeKTUBHOCTH 110 U30TIPEHY % xouBepcus auokcana gocturaet 90%. (83)

18. Jlng aHanm3a BBICOKOMOJIEKYJISIPHBIX BEIIECTB C TeMIepaTypod KureHus Bbime 350

°*CHCIonb3yroT XpoMaTorpapuro. (KHIKOCTHYI0)

4. 3a0anue na ycmanognenue npasuibHoU NOC1e008amenbHOCmU
Yemanosume npasunvuyro nociedosamenbHocms

19. Ha xpoMaTtorpamMme perucTpupyroTCs MMKUA B CIEAYIONIEH MOCIeA0BATEIbHOCTH:

a) 3-MeTHUIIOyTEeH-2 (2
0) 2-MEeTHIIIPOTICH Q)
B) MeTHaOyTaaneH-1,3 3

5.3a0anue na ycmanosnenue coomeemcmeust
Yemanosume coomeememesue mesxcoy cmonoyamu. Omeem 3anuwiume no pe3yibmamam
UBMEHEHHOU HyMepayuu 6mopo2o Cmoioya no omHouleHuro Kk nepeomy, Hanpumep 1A, 25b.

20. YKa)XuTe COOTBETCTBYIOLIUE CTAIUSIM TEMIIEPATypHbIE PEKUMBI B OJIYYEHUU U30IIPEHA

1. Peakuust KOHIGHCAIIMH POTEKAET MPHU A) 375-400°C
TeMIieparype

2. B kadecTBe TEIUIOHOCUTEIS UCIIOJIb3YETCs B) 80 — 100 °C
BOJITHOM Map, MeperpeTslil 10 TeMrepaTypbl

3. Pacmieruienue auokcana mpoBOUTCS PU B) 700 °C
TeMIieparype

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

Pasnea 7. Ilponecchbl OKCHITHIMPOBAHUSA M 0JIMrOMepHu3anuu B npombinuieaHoctn OOHC
Tema 11. IIponeccel omuromepusanuu
1. 3adanue 3axpvimou ghopmbvi ¢ OUHUUHBIM 8bIOOPOM:
1. IIpouecc onuromepusaii NPONUIEHA IPOBOJIAT B IPUCYTCTBUH
a) GpochopHOKHCIOTHBIX KATAJIN3ATOPOB;
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0) TPUATUIIATIOMUHMS,
B) IIEJIOYHOMETAIUTMYECKUX KaTaJH3aTOPOB;
I') allpOTOHHBIX KUCJIOT.

2. IIpomnuiieH - HCXOHOE CBIPbE ISl IPOIIecca OJUTOMEPU3ALIUH TTOTY4al0T
a) crmocoOoM KpUCTAIUTH3AIUY;

0) 13 KapOuIa KaabIus;

B) TEPMHUECKOM ra3uduKalyel TOmIuB;

r) NHPOJIN30M YIJIeBOJOPOAHOIO CHIPbS.

3. K razoo6pa3Hbeim oniehuHaM OTHOCATCS OJIe(DHHBIL:
a) Cs — Cys;
0) C2 - Cg;
B) C; - Cyg;
1") C5 - C25.

4. YkaxuTe IMOHATUE, XapaKTepU3YIOIIee KOJUYECTBO IMPOIMUIIEHA M3PACXOJIOBAHHOTO B XOJ€
MIPOTEKAHUS MPOIIECCa OJIUTOMEPU3ALIIH.

a) CEJIECKTUBHOCTH

0) KoHBepcHus

B) BBIXOJ] HA MPOIMYILIEHHOE ChIPhE

I') pacXOAHbIN KOAPDUIIUEHT

5. UYemy paBHa CENEKTMBHOCTh TIPOIlECCa OJIMTOMEpPU3AIMU TPOIMHIICHA, €CIId BCEro
npeBpaTuiIoch 10 KMOJIb HCXOTHOTO BEIIECTBA, a IEJIEBOT0 MPOIyKTa 00pa3oBaioch 6,8 KMOJIb?
a) 0,147

0) 1,47

B) 6,8

r) 0,68

6. Uemy paBeH NPAKTUYCCKUN PacXOIHBIM KOI(PPHUIIMEHT, €clii Ha MPOIECC OJIUTOMEPHU3AIUN
nponuieHa O6bu10 momano 1500 kr mponuiieHa, a 1eaeBoro npoaykra oopasosanock 500 kr?

a) 0,8

0)3

B) 5

r) 0,9

2. 3a0anue 3akpvimoti hopmvl ¢ MHOIHCECTBEHHBIM 8bIOOPOM.

7. CKOpOCTh peakliy OJUTOMEPH3aIUH MPOIMUICHA 3aBUCUT OT CJIEIYIOLIUX MTapaMeTPOB:
a) OT pacxoIHOT0 KOdhPUIIMEHTA

0) oT TeMnepaTypsbl npouecca

B) OT HAJIMYMS KATAJIU3ATOPA

') OT KOHBEPCHH IpoIiecca

8. K paBHOBECHBIM OOpAaTUMBIM PEAKLIUAM OTHOCSTCS
a) peaknus AJTKHJINPOBAHUSA 0€H30J1a ITHICHOM
0) peaknus 0JIMTOMEpPHU3ANHUHU NPONHJICHA

B) peakLusi OKCUIIPOIIMIMPOBAHUS aHWIINHA

T') peaklys XJOpUPOBAHUS STHIIEHA

3. 3aoanue omxkpvimotui ghopmoi:
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9. Ecnu koHBepcus Ipoliecca OJIMTOMEpPU3AalMK MPONMIEHA 3a OJUH npoxo] cocraBuna 0,4, a
ceneKTUBHOCTH 0,68, TO BBIXOJ MPOAYKTa PaBEH .(0,272)

10. KonuuecTtBO  BbIpabaThlBAEMOI0  MPOAYKTa B  €AMHUILY BPEMEHM  Ha3bIBAETCS
.(npouszeooumenvrnocmas)

11.KartanuTu4ecKu aKTUBHOW B PEaKIMU OJUTOMEPHU3ALHUH SIBISCTCS CMeCh OpTOhOCHOpHOIt
u KUCIOT.(nupoghocghopmoir)

12.®ochopHO-KUCIOTHBIC KATAIN3aTOPBI OYCHh TYBCTBUTEIIHHBI K H3MEHEHHIO JaBJICHUS ITAPOB
.(600%b1)

13.0Onuromepuzanusi ¢ KUCIOTHBIMH KaTalIU3aTOPaMu MPOTEKAET 110 MEXaHU3MY C
MIPOMEKYTOUHBIM 00pa3oBaHUEM KapOOKaTHOHA B pe3yJbTaTe MPUCOCAMHEHUS K OJIePUHY
MPOTOHA, OT/ABAEMOTO KUCIOTOM. (MoHHOMY)

14.lna mporecca ONMroMepu3aliil ONTHUMAIbHON SBISETCS 00JacTh JAaBJIEHUS OT 5 710
Mia.(8)

15.0nmuromepusanus MponuieHa MpoTekaeT B oomactu temnepatyp ot °C mo  °C.(150,
230)

16.Ilpu onwromMepws3anuy TMPONWICHA Ha KaTalM3aropax KUCIOTHOTO THIA HapsAIy C
MOJ/UTMHHOW ~ OJIUTOMEepHU3aIiuel, MPOUCXOIIT JBa IMOOOYHBIX Mpoliecca: 51
TUAPOIIOIUMEPU3ALINSL. (2emeponoaumepu3ayus)

17.Bo uzbexanne moOOYHBIX PEAKIMA OJUTOMEPHU3AIUIO MTPOTIUIICHA CIEAYET MPOBOIUTH TIPHU
BO3MOKHO TeMIeparype, MpU KOTOPOW, TeM HE MEHee, JOCTUTaercs
JIOCTATOYHAs! CKOPOCTh OCHOBHOTO MpolLiecca. (HU3Koit)

18. Iloka3zatenb XHMMHMKO-TEXHOJIOTMYECKOTO Tpolecca OJIUIOMEpU3allud  MPOIUJICHA,
XapaKkTepU3YyIOUIUH JIOJIF0 HM3PacXOJ0BAaHHOTO NPOMUJIEHA MO OTHONIEHHIO K KOJIMYECTBY
MOJAHHOTO MPOTHIICHA, Ha3bIBACTCS .(koneepcus)

4. 3a0anue na ycmanognenue npasuibHoU NOC1e008amMeNbHOCMIU:

19. VYcranoBuTe MNOPAIOK 3TANOB XHMMHKO-TEXHOJOTMYECKOTO MPOIECCa OJMTIOMEpU3aluu
nponuieHa (Mo Mepe nNpeoOpa3oBaHUs UCXOIHBIX BEIICCTB B 1IEJIEBHIC TTPOTYKTHI)

A. Beiaenenue 1eiaeBoro npojykra

b. [loaroToBKa ChIpbs

B. XuMnueckoe npeBpanieHue

I'. YTunuzamus noO0YHBIX TPOTYKTOB

(b, B, A, I)

5. 3aoanue na YCmaHoeBJIeHUue coomeemcmeust.

20. CooTBeTCTBHUE MCKAY XUMHUYCCKUM NTPOUCCCOM U UCITOJIb3YEMbIM KATaJIM3aTOPOM

IIponecc Karanuzatop
1. onuromepuzanus NponuieHa A. H,SO,
2. runpararys oneGuHoB B. AlCl;
3. KaTaTuTHYeCKOe JCaTKUINPOBaHNE TOMOJIOTOB OeH301a B. H;PO,
4. ankunupoBaHue OEH30J1a I'. Cr,04

1-B, 2-A, 3-I', 4-b
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Pa3znen 7. [lponecchbl OKCHATHINPOBAHNS M OJTUTOMepH3anuu B npombinuieHHocTn OOHC
Temal2. [Ipou3BoACTBO JIMHEHHBIX OL-0/1e(UHOB
1. 3a0anue 3axkpvimoii hopmovl ¢ OUHUUHBIM 8bIOOPOM.

1. JIuneiinpie 0i-01€(PUHBINIONYYAIOT B IPUCYTCTBUU
a) TPUATUIIATIOMUHUS,

0) ¢pochopHOKHNCIOTHBIX KATAJIN3ATOPOB;

B) IIEJIOYHOMETAIUTMYECKUX KaTaJH3aTOPOB;

I') allpOTOHHBIX KUCIOT.

2. YeMmy paBeH BBIXOJ MpPOAYKTa — JIMHEHHBIX O-0JIe(UHOB, €CIUM KOHBEpPCHUS Ipolecca
OJIMTOMEpU3AIUU 3a OJIuH Mpoxo] coctaBuia 0,4, a cenektuBHOCTH 0,68

a) 0,834

0) 0,272

B) 5,1

r) 2,63

3. Ilonsrtue, xapakTepu3ymoliee KOJIU4eCTBO MOHOMEPA, U3PACXOJOBAaHHOTO B X0J1€ MPOTEKAHUS
Ipolecca 0JIMTOMEepHU3aluu

a) CEJIEKTUBHOCTH

0) BBIXOJ] Ha MPOIYILIEHHOE ChIPhE

B) KOHBepCHUsl

I') pacXOAHbIN KOAPPUIIUEHT

4. YUemy paBeH MPaKTHUYECKUN PAaCXOJHBINA KOADOUIIMESHT, €CITM Ha TMPOU3BOJCTBO JTMHEUHBIX O
osepuHOB ObLTO TOMAaHO 1500 Kr MCXOTHOTO CHIPHS, a LEJIEBOro MpoaykTa odpazoBanioch S00
Kr?

a) 0,8

0)3

B) 5

r) 0,9

5.Ilokazarenu nporecca Moay4eHus TUHEHHBIX O-0J1e(UHOB:

a) KOHBepcus MpomnuiieHa 3a npoxos 22%,ceeKTUBHOCTh 65%);

0) KoHBepcus npornuieHa 3a npoxod 68%, cenekTuBHOCTH 40%;

B) KOHBepcus nponujieHa 3a npoxoa 40%, cejeKTUBHOCTH 68%;

') KOHBepcus MponuiieHa 3a npoxoa 98%, cenekruBHOCTH 99%;

6.0mnpenenuTe CEIEKTHBHOCTh IIpoIecca IOJIYyYSHHUS JIMHCHHBIX O-0JICUHOB, €CIIM BCETO
npeBpatuiaoch 20 KMOIb MCXOJHOTO BEIIECTBA, a LEJIeBOTO MPOAYKTa 00pa3oBalioCh
13,6xMo0IIB?

a) 0,147

0) 1,47

B) 6,8

r) 0,68

2. 3a0anue 3aKkpbimoii popmuvl ¢ MHOHCECMBEHHBIM bLOOPOM.

7. CKOpOCTh peakiiH MOITy4eHHsI TMHEWHBIX O-0J1€()UHOB 3aBUCHUT OT CIIEIYIOLINX TapaMeTPOB:
a) OT pacxoJIHOTo Ko3((uIeHTa

0) OT KOHIIEHTPALIMH UCXOHOI0 peareHTa

B) OT KOHLIIEHTPAIUH KaTaJu3aTopa

') OT KOHBEPCHH IMpoIiecca
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8. K paBHOBECHBIM 00paTUMBIM IPOIIECCaM OTHOCSTCS
a) MpoIeCcC XJIOPUPOBAHUS ITHIICHA

0) npouecc moJTy4eHUsIJIMHEHbIX o-01e(pUHOB

B) IPOIIECCOKCUTIPOTIMIUPOBAHUS aHUIIMHA

) NpPouecCATKUIMPOBAHUS 0€H30J1a ITUJIEHOM

3. 3a0anue omkpvimou ¢hopmul:

9..... — TIOKa3bIBAET KAKOE MAKCHUMAaJIbHOE KOJIMYECTBO JIMHEHHBIX O-0J€(UHOB MOXKET
BBIPA0OTATh TaHHAS YCTAHOBKA.(MOU{HOCHIb YCMAHOBKL)

10. Jlns mporecca TOJyYCHHs] JUHEHHBIX O-OJC(PUHOB ONTUMAJIBHOW SBIISETCS 00JacTh
JaBIICHHSI OT 10 8 Mma.(5)

11. TToka3zaTenb XUMHKO-TEXHOJIOTHYECKOTO TpOoIiecca MPOU3BOJICTBA JIUHEUHBIX Ol-0JE(UHOB,
XapaKTEepU3YIOIIUN JOJK0 HU3PACXOJOBAHHOTO MPOMWIEHA MO OTHOWIEHUIO K KOJIMYECTBY
MOJIAaHHOTO MPOMUJIEHA, Ha3bIBAECTCS .(koneepcus)

12. C yBenuueHuem CKOPOCTH IIOJIa4M ChIPbsl YMEHBIIACTCS KOHBEPCHUS MPOINJIEHA U
IIPU 9TOM YCKOPSETCsl IeTUpaTalys KaTaln3aropa.(00vemnoil)

13.JIns mopaBieHHS TMOOOYHBIX PEAKIHA TPOIECC TOJYICHUS JUHEHHBIX O-0JC(PUHOB
ciieAyeT IMpPOBOAUTH IPU BO3MOXXHO TEeMIlepaType, Ipu KOTOPOW, TEM HE MEHee,
JIOCTUTAETCSl JOCTATOYHAsA CKOPOCTh OCHOBHOTO TIpo1iecca. (HU3Koil)

14.PeaxTop CHUHTE3aJMHEHHBIX o-0JIePMHOBIIPEICTABIISIET coboi
anmapar.(KoxcyxompyoHotii)

15.01cTosABIIMICS OMUTrOMEpHU3aT M3 BEPXHEM YacTH OTMBIBOYHOTO anmapara MOJaeTcs Ha
. (pexmugpukayuro)

16.Hanuuue B CBIPb€ B COUYETAHUU C TEMIIEPATYPOHl M JaBJICHUEM JUIsl Mpoliecca
MOJIy4YEHUSI JIMHEHHBIX O-0JC€(UHOB SBISIETCS HEOOXOAUMBIM YCIOBHEM MOJAJEp>KaHUS
ONTUMAJILHOTO cOcTaBa GOCPOPHBIX KUCIOT (KOHIIEHTPAIIMHU) B IO PaxX KaTaliuzaropa.(600st)

17.]o6aBneHune B MpoIeCcCepOU3BOACTBATMHEHHBIX a-01ehuHOB (Ppakiuu C;-Cg B KoJIMUeCTBE
10+50 % macc. B pacuere Ha PEUUKIOBYIO (PpaKLMIO JUMEPOB MPOIMUICHA O3BOJISET

BBIXOJI ~ TETpaMepoB  MPONWIEHA W  YMCHBIIHTH cojepxanue  mapapuHOB B
OJINTOMEpU3aTe. (yee1udumns)

18.CBexuit  karamu3zaTop, HWMEIOIIUHA MaKCUMajbHYI0 aKTUBHOCTh, OKCIUIyaTUPYIOT B
MIPOU3BOJCTBE JIMHEHHBIX OL-0J€(PUHOBIPU TeMIieparypax.(HuU3Kux)

4. 3a0anue na ycmaHoeJjieHue npaeuﬂbHoﬁ noCc1e008amenIbHOCML.:

19. Hanumwure nNOCIEIOBATENBHOCTh  3TAllOB  XMMHKO-TEXHOJOTMYECKOTO  Mpolecca
MPOU3BOACTBA JHHEHHBIX O-0NepUHOB (MO Mepe MpeoOpa3oBaHUsS HMCXOJHBIX BEIIECTB B
1[eJIeBbIE TTPOTYKTHI)

A. Bbiienenue 11e1eBoro npoayKkra

b. IloaroroBka ceipbs

B. Xumunueckoe npespanieHue

I'. YTunuzamus no6oYHbIX

b, B, A, I’

53



5. Baoanue na ycmaHoejeHue coomeemcmeust.

20.CoOTBETCTBUE MEXKTy XUMUYECKUM MPOLECCOM U UCTIOJIB3YEMbIM KaTaau3aTopoM

IIpouecc

Karanuzarop

1. cuHTE3 JNMHEHHBIX O-0JICHUHOB
2. TaJoreHNupOBaHKE 0JIe(h)UHOB
3. THIIpaTaIys aueTHiIeHa

4. KaTaTUTUYECKUH pru(OPMUHT

A. HgSO,

b. H;PO,

B. Pt HaAlzo:g
T. FEC|3

1-b, 2-T, 3-A4, 4-B

Tema 3amanust OTKPHITOTO | 3aJaHHs 3aKPHITOTO [IpouentHoe
THUIIA, KOJIMYECTBO THTIA COOTHOTIICHUE
KOJIMYECTBO OTKPBITOTO
THUI1a/3aKPHITOTO THIA

Tema 1 10 10 50/50
Tewma 2 10 10 50/50
Tema 3 10 10 50/50
Tewma 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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MunuctepctBo o0pa3zoBanus u Hayku Poccuiickoit denepaunn
HwxHekaMcKkuii XMMHUKO-TEXHOJIOTHUECKUI MHCTUTYT ((unuan) geaepaibHOTO
rOCYJIapCTBEHHOTO OI0/IKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICILIETO0 00pa30BaHUs
«Ka3aHCKuI HallMOHAJIBHBIN UCCIIEN0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)
Texnonornueckuii paxkynprer

KommuiekT BonpocoB 1Jisi 3k3aMena (cemectp (ou./ou.-3a0u./3a04.) 7/8/9 )
o qucruiinHe b1.B.06 «TexHoJIoTHs OCHOBHOTO OPTraHUYeCKOr0 U He(DTEXUMUIECKOT O
CHUHTE32»
1. IlpuHuunuangbHash  TEXHOJIOTMYECKas cXema IOJydeHHs  JTUIOeH30Jla ¢
HCIIOJIB30BAaHNEM KAaTaJIUTUYECKOI0 KOMIUIEKCA HAa OCHOBE XJIOPHUCTOIO AJTOMHUHMSL.
XHUMHUYECKUE PEAKIINH, JIEXKAIINE B OCHOBE MpOoLEcca.

2.Ilony4yeHue cTuposa METO0M JIETHAPUPOBAHUS STHIOEH301a.
3. M3BecTHBIC CIIOCOOBI MOy4deHus: cTuposia. CpaBHUTEIbHAS XapaKTEPHUCTHKA.

4. VYcraHoBka THApOACAITKUIINPOBAHM. PeaKHI/II/I, Jexamue B OCHOBE IIpomecca
TUAPOACAITKHUINPOBaHMA 3aMCIICHHBIX OEH30JI0B.

5. Ilpoueccsl TUAPUPOBAHUS U JETUAPUPOBAHUS. TepMoaMHAMUYECKHE OCHOBBI BbIOOpa
ycioBuil nponeccos. [Ipumep npon3BoaCcTBa HA UX OCHOBE.

6. Crioco0bl nosydeHus BICIINX oyierHOB. [IpuHIMINATBHAS TEXHOJIOT MUYECKasi CXeMa
MOJIy4eHHs OJIMTOMEPOB MponmieHa Ha (HocHOpHOKHCIOTHOM KaranuzaTtope. XHMHUYECKUe
peaKIuy, JIeXalre B OCHOBE IpoIiecca.

7. CnocoOsl mosrydeHust BeICIIUX oJeduHOB. [[puHIMNIHaTBHAS TEXHOJIOTHYECKas CXeMa
MOJTy4eHHS 0i-0JIEDHHOB C UCTIOJIb30BAHUEM TPUAITUIIATIOMUHHSL.

8. [puHnunuanpHasi TEXHOJIOTHYECKasi CXeMa IOJTydeHus] OyTHIIKaydyKa.

9. Pasnmusbie cnocoObl mosydeHHs u3omnpeHa. [IpuHIMNHMAIbHAS TEXHOJIOTHYECKAs
cxema Ipoliecca MoJlydeHHus N30IpeHa yepe3 TUMEeTUIIMOKCaH. XUMH3M Mpoliecca.

10.  Cnoco0 BblaeneHHs H300yTHIEHA MOJUMEPU3ALMOHHON YUCTOTHI METOJIOM
CEeNIEKTUBHOM T'MJpaTaluu-aeruapatannu. [I[puHuunuanbHas TEXHOIOTHUYECKas cxeMa. XUMHU3M
npoiiecca.

11. Y3en nermaparanuu MeTHJI(EHWIKapOUHOIA B COBMECTHOM NPOU3BOJACTBE OKUCH
MIPOMUIJIEHA CO CTHUPOJIOM.

12. TIpouecc noxyueHHst OKUCH 3TUieHA. [IpuHIMIuanbpHas cxema. X UMU3M IIpolLecca.

13. ITpoaykTel, mpou3BoauMble TpoMbinuieHHOCThI0 OOHC.
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14. Cxewmsl ceippeBbIX TOoTOKOB Ha npeanpusatusax OOHC (na npumepe OAO «HKHX»).

15. OcHOBHOE ChIpbe Ui IPOMBILUIEHHOCTH OPraHUYeCKOI0 CUHTE3A.

16. Tepmuueckast cTaOMIBHOCTD YIIIEBOJAOPOIOB. XUMHUECKHE PEAKIINHU, TPOTEKAIOLINE
npu nuponuse. [lepBuuHble U BTOpUUHBIE peakuuu. DaKTopbl, BIUSIONINE HA COCTaB U BBIXO[
MPOIYKTOB MMHAPOJIH3A.

17.  Tluponu3 yrieBOJOPOAOB C IENbIO ToNydeHHs HU3MuX oneguaoB. CrIpbe
nuposmsa. CTpyKTypa YCTaHOBKU ITHPOJIN3A.

18.  IlepepaboTka mpoaykTOB mwHpoiu3a (muporad u mnupodeHsuH). [IpuMenenue
MPOIIECCOB ACOPOIMH U THAPUPOBAHUS JJISI OUYMCTKH 1EJIEBBIX (PpaKInii.

19. OcHoBHBIE IPOIYKTHI TUPOIU3A U METO/IBI UX PA3JICIICHUS.

20. OcHOBHBIE CITOCOOBI MOJIYYEHUSI MOHOMEPOB U JIPYTUX HENPEAEIbHBIX COCTUHEHUM.

21. CoBMecTHOE MpPOU3BOACTBO CTUPOJIa M OKUCH MpONUJIEHA. Y3€l IOJy4eHUS
THJIPOTIEPEKUCH ITUIIOSH30JI1a.

22. CoBMECTHOE MPOU3BOJICTBO CTHPOJIA U OKUCH MPOIUIICHA. ¥Y3€eJ SOKCUIUPOBAHUS.

23. CoBMECTHOE MPOM3BOJICTBO CTHUPOJIAa U OKHCH MPOIMUICHA. Y3ell JIETHAPUPOBAHUS
MeTuI(QeHnIKapOouHoia.

24. TexHoJIOTHYECKAs CXeMa MOJIy4eHUsI STUIIOEH301a.

Kpurtepuu ounenku:

Onenka «oTiuyHO» wWin 36-40 GamuioB — OTBETHl Ha BOINPOCHI CBUAETEILCTBYIOT 00
YBEPEHHBIX 3HaHUAX U YMEHMSIX CTY/ICHTA.

Onenka «xopouio» uinu 32-35 6auioB — OTBETHl Ha BOIPOCHI CBHUAETENBCTBYIOT O
JOCTaTOYHBIX 3HAHUSAX U YMEHHSIX CTY/CHTA.

OneHka «yIOBIETBOPUTENBHO» WM 25-31 ©OamaoB — OTBETHI Ha BOIMPOCH
CBUJETEIBCTBYIOT O HEJIOCTATOYHBIX 3HAHUSAX U OTPAaHUYCHHOM YMEHUHU CTYICHTA.
OneHnka «HEyHOBIETBOpHUTENIbHO» win (0-24 0auioB — OTBETHI Ha BOIMPOCHI

CBHUICTCIIBCTBYIOT O c71a0bIX 3HAHUAX U HCYMCHUU CTYACHTA.
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MunuctepctBo o0pa3zoBanus u Hayku Poccuiickoit ®denepaunn
HuwxHexaMCcKkuil XUMHUKO-TEXHOJIOTHUECKUI HHCTUTYT ((dunuan) geaepaibHOTO
TrOCYJIapCTBEHHOTO OI0/IKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICILIETO0 00pa30BaHUs
«Ka3aHCKMI HAallMOHAJIBHBIN UCCIIEN0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)
Texnonornueckuii paxkynprer

KomiuieKkT TeM KypcoBbIX pador (cemectp (ou./ou.-3aou./3a04.) 7/8/9)

no aucuuirie 51.B.06 «TexHoa0rust OCHOBHOIO OPraHHYECKOT0 M HEPTEXMMHUYECKOTO
CHHTE3a»
[TpumepHbIE TEMBI KypCOBOTO MPOEKTA:!
PaccunTaTh 1 cCIpOEKTUPOBATH:

1. pPEaKTOpHBIN OJOK YCTAaHOBKH  TIOJYYEHHUS HM30MEHTaHAa W30MepHU3alued H-
MeHTaHa MOITHOCTHIO 1 ThICSY TOHH B TOJ

2. y3el1 aTMOC(EpHOM MeperoHku HeTH MOITHOCTHIO [1 ThICSAY TOHH B o

3. PEaKTOpHBIN  OJIOK  YCTaHOBKH MOJTyYCHUS] JTUBUHWIA OKUCIHUTEIBHBIM
JIEeTUAPUPOBAHUEM OyTaHa MOUTHOCTBIO 1 THICSY TOHH B TOJ

4. PEaKTOPHBIN OJIOK YCTAHOBKH MOJIyYCHHs STUJICHIJIMKOJS THIpATAIlMeld OKHUCH
ATHJICHA MOIIHOCTHIO [1 ThICSY TOHH B TOA

5. y3€J1 pa3JieNieHus] U30MPEH-U30aMIJICHOBOU (ppakiiu MONTHOCTHIO 1 ThiCSY TOHH
B TOJ[

6. y3en (paKIHOHUPOBAHMS Ta30BOTO KOHICHCATa MOIIHOCTBIO I1 THICSY TOHH B
TOJI

7. PEaKTOPHBIM OJOK YCTAaHOBKM IMOJIy4CHHS TPUMETHIKApOMHOIA TUpaTanuei
M300yTUIICHCOAEPIKAIIMX (PPaKIHii MOIITHOCTBIO [1 ThICSIY TOHH B TOA

8. PEaKTOPHBI  OJIOK YCTAaHOBKM TIOJYYEHHsS] METHITPETOYTHIOBOTO 3dupa
ATKWJIMPOBAHUEM METaHOJIa U300YTUICHOM MOIIHOCTHIO [1 ThICSY TOHH B r0JI

9. PEaKTOPHBIH OJOK YCTAaHOBKM IIOJIy4CHHS KOMIIOHEHTa MOTOPHOTO TOILIMBA

Mapku KAT-K ankunmpoBanreM MeTaHOJIa H30aMUJICH-TTUIIEPUIICHOBON (ppakiineit MOIHOCTHIO
I1 TeICSIY TOHH B TOJ

10.  peakTopHBIN OJOK YCTAaHOBKHM BUCOpPEKHHIra ryApoHa MOLIHOCTBIO IT ThicSY TOHH
B IO

11.  peakTopHBIH OJOK MOJy4eHUS FIeMEHTapHOU cepbl Kiayc-MeTo10M MOIHOCTBIO
I1 TBICSY TOHH B I'OJl IO KUCJIBIM razaM

12. peakTopHbIi  OJOK  YCTAaHOBKM  IIOJIydeHHMs  CTHUpOJa  JIerMapaTtainuent
MeTHI(eHUITKapOuHOIa MOIIHOCTBIO 11 ThICSY TOHH B roA

13.  peakTopHBI OMOK YCTaHOBKM TMOJy4eHUs (opMalbJeruaa  a’poOHBIM

OKHCJIEHHMEM METaHOoJIa MOITHOCTHIO I ThICSY TOHH B roj
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14.  peakTOpHBII OJIOK YCTAaHOBKH TMOJIyU4€HUS OEH30J1a TUIPOACATKUINPOBAHUEM
dpaxiu C6-C8 nmuponu3Hoi (pakiuu MOIIHOCTEIO [1 ThICSIY TOHH B TOJ

15.  peakTopHBIH = ONOK  YCTAaHOBKM  TMOJIydCHHS  TPUMEpPOB  MPOIMUIICHA
onuromepusanuen nponuieHa I1 Teicsy TOHH B rO1

16. PeaKTOpHBII OJOK MOJIydeHHsI BOJOPOJIa C MapoBoi kouBepcuel 1 Teicsd TOHH B
roJl.

17.  peakTopHBIH OJIOK TOJYYEHHS THIPONEPUKUCH ATUIOEH30JIa KUCIOPOIOM
BO3/lyXa MOUIHOCTHIO II ThICSY TOHH B roj

18.  peakTopHBIH 010K HOJIyYEHUS bopmanpaernaa OKHUCJIUTEIbHBIM
JEeTUPUPOBAHUEM METaHOJa MOLIHOCTBIO 1 ThiCAY TOHH B roa

19.  peakTopHBIIi OJOK TONydeHHsS] HW300yTHIICHA JCTUAPUPOBAHHEM HW300yTaHa
MOIIHOCTBIO I ThICSY TOHH B roJt

20.  peakTOpHBIA OJIOK TMOJyYCHHs STHJICHA MUPOJM30M YIIIEBOJOPOIHOTO CHIPHS
MOIIHOCTBIO I ThICSY TOHH B TOJl

21.  peakTOpPHBIN OJOK MOJIYYEHHUS] OKUCH ITUJICHA OKUCICHUEM ATHUJICHA KHCIOPOI0M
MOIIHOCTBIO I ThICSY TOHH B ToJl

22.  peaKkTOPHBIM OJOK TMOJYyYEeHHUs STHIOCH30Ja aTKWIMPOBAHWEM MOMIHOCTHIO [T
TBHICSIY TOHH B T'OJl

23.  pEaKTOPHBI OJOK TOJYYEeHHUS TPUHU30OYTHIATIOMUHHUS MOIIHOCTHIO I ThHICSY
TOHH B I'0Jl IO MOJMU30IPEHY

24.  peaKkTOpHBI OJOK YCTaHOBKM IIOJIYYCHHS KOMIIOHEHTa MOTOPHOTO TOTUIMBA

Mapku KAT-K ankunrpoBanremM MeTaHOIa H30aMUJICH-TTUTIEPUIICHOBON (PpaKIreil MOTITHOCTHIO
II TEICSY TOHH B rox

25.  peakTOpHBI OJOK yCTAaHOBKH MoOJydeHHs (opManbaerunga  a’poOHBIM
OKHUCJICHHEM METaHOJIa MOIIHOCTHIO [I ThICSY TOHH B rojl

TpeOoBaHusl K COIEP/KAHNIO KYPCOBOH padoThI
KypcoBast paboTta g0/pKHA HMETh CIIEAYIOIIEE COIepIKaHHE:
Beenenne
Teoperndeckrne OCHOBBI TPOCKTUPYEMOTO TIPOU3BOCTBA
1.1  Csenenusi 06 OTEYECTBEHHBIX U 3aPYOCIKHBIX MPOU3BOIUTEIIAX
1.2  TexHHKO-PKOHOMHYECKOE CPABHEHUE CYIIECTBYIOIINX METOIOB IIPOU3BOJICTBA
1.3  Xwumuyeckue U GU3NKO-XUMHUECKHE OCHOBBI IIPOM3BOJICTBA
1.4  ®Ousuko-XxMMHUYECKHE U  TEIUIOQU3NYECKHE CBOWCTBA HMCXOIHBIX  BEIIECTB,
MIPOMEKYTOYHBIX, IIETICBBIX U TOOOYHBIX MPOYKTOB
TexHoJI0rnYecKne OCHOBBI IPOEKTUPYEMOTO MPOU3BOJICTBA
2.1  OcHOBHBbIE CTaIUU U TEXHOJOTHUYECKUE OTIepallun
2.2  XapaKTepUCTHKA ChIPbs, IEJIEBBIX M IMOOOYHBIX MPOIYKTOB, BCIIOMOTATEIbHBIX
MaTepUAIIOB ¥ SHEPTrOHOCUTEIICH
2.3  OmwmcaHue TEXHOJIOTHYECKON CXeMbI IPOU3BOJICTBA
2.4  AHanuTHYECKHII KOHTPOJIb TPOU3BOJICTBA
TexHonoruueckue pacueTsl NPOSKTUPYEMOTO MPOU3BOJICTBA
3.1  MarepuanbHblil OalaHC YCTaHOBKHU
3.2 PacueTsl ¥ BBIOOP TEXHOJIOTHUECKOTO 000PYA0BaHUS
3.3  Pacuer KoJauuecTBa TEXHOJIOTMUYECKOTO 000PYI0BaHUS
3.4  MogaenupoBaHue U ONTUMHU3ALUS TEXHOJIOTHYECKOTO y37a
3.5 MexaHndeckuil pacyeT OCHOBHOTO amrapara
3.6  TemmnoBoii bamanc peakTopa
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O06mnem otuera coctasisieT 40-50 cTpaHUI] MAITMHOMTUCHOTO TEeKCTa (popmara A4.

3ammTa KypcoBoii padoThl

Ha ocHoBaHuu KypcoBOH paOOTBlI COCTaBISE€TCS YCTHBIM JOKIAJ, PAaCKpbIBAIOLIUI
OCHOBHBIE IIEJIM H 33J]a4d, METOUKY JTaO0OpaTOPHBIX UCCIEIOBAHHM, PE3yabTaThl IPOBEICHHOMN
paboThl. 3aciymuBaHue JIOKIAI0B IPOXOAUT B KabuHete 38 b nHcTHTYTa 32 pabOTOH KPYyriioro

CTOJNA.
I[IpaBuia odopmiieHus: KypcoBoii paboTbl

Odopmisiercst oT4eT MO TpeOOBAHUAM, MPEIBABISAEMBIM K TEKCTOBBIM AokymeHTam [ECK]]
I'OCT 2.105 - 95]. TekcTtoBble JHOKYMEHTHI BBIIOJHAIOT ¢ npuMmeHeHuem OBM (mpudr 14

pa3mepa, Times New Roman, MeXCTpOUHBIH HHTEPBAJ - OAMHAPHBIH).

Kpurtepuu oueHkn KypcoBoii padoThbl:

XapakTepucTuka OTBeTa

basel

KypcoBass pabora cocraBieHa TIpaMOTHO, IOJHOCTBbIO PACKpPBITBI OCHOBHBIE
TEPMUHBI, TOHATHSA, JOTHMYHO W3JIOKEH OCHOBHOW wMmarepuan padotel. Jlan
TIOJTHBIN, Pa3BEPHYTHIA OTBET HA TOCTaBJICHHBIE BOMPOCKHL. OTBET HOPMYIHpPYETCS
B TE€PMHMHAX HAyKH, W3JIOKEH JUTEPATYPHBIM SI3BIKOM, JIOTMYEH, JOKAa3aTEJIEeH,
JIEMOHCTPUPYET aBTOPCKYIO MO3UIIHAIO CTY/ICHTA.

96-100

B kypcoBoit paboTe maH MOJHBINA, HO HEJOCTATOYHO MOCJIEIOBATEILHBIA OTBET Ha
ITOCTaBJIEHHBIN BOIIPOC, HO IIPU 3TOM IIOKa3aHO YMEHHE BBIACINUTD CYIIECTBEHHbIE
Y HECYNIECTBEHHbIC IPU3HAKU U ITPUUMHHO-CJIEJICTBEHHBIE CBSI3U. OTBET JIOTHYEH
U W3JI0OKEH B TEepMUHAX Hayku. Moryr ObITh JOMmyIIeHbl 1—2 omuOku B
ONPENICTICHUN OCHOBHBIX IOHSTUM, KOTOPBIE CTYJIEHT 3aTPyIHSAETCS HCIPABUTh
CaMOCTOSITEIBHO.

75-96

JlaH HemoJIHBIA OTBET, JIOTMKAa U TIOCIEAO0BATEIbHOCTh H3JIOKEHUS HUMEIOT
CyllecTBeHHble HapymeHus. JlomymeHsl rpyOble OMIMOKM MPH OINpeAeiIeHUH
CYIIHOCTH PacCKpbIBAEMBIX MOHATUN, TEOPHIl, SIBJICHUI, BCIEICTBUE HETOHUMAHUS
CTYIEHTOM HX CYIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB U CBs3eil. B oTBeTe
OTCYTCTBYIOT BBIBOJIbl. ¥YMEHHUE PACKPHITh KOHKPETHBIE MPOSIBICHUS] 0000IIIEHHBIX
3HaHMH He okazaHo. PeyeBoe odopmiieHne TpedyeT nonpaBoK, KOPPEKLUH.

60-75

JlaH HEmoJIHBII OTBET, MPEACTABIAIONIUN CO00M pa3po3HEHHbIE 3HAHUS 10 TeMe
BOIIPOCA C CYIIECTBEHHBIMH oOIIMOKaMu B ompeaeneHusix. [Ipucyrcryior
(GbparMeHTapHOCTh, HEJIOTUYHOCTh u3J0KeHUsA. CTyAeHT He OCO3HAaeT CBS3b
JAHHOTO TOHSTHUS, TEOPUM, SBJICHHUS C JPYTMMHU OOBEKTAMHU JUCIUIUIUHBIL.
OTCYyTCTBYIOT BBIBOJIbI, KOHKPETH3allMsl U JO0Ka3aTeNbHOCTh H3JI0kKeHHs. Peub
HerpaMoTHas. JlomoJHUTENbHBIE M YTOYHSIOIIME BOIPOCH IMpEnojaBareis He
MPUBOJAAT K KOPPEKIIUU OTBETA CTY/IEHTA HE TOJIbKO Ha MOCTaBJICHHBINA BOMIPOC, HO
W Ha Jpyrue BOMPOCHl JUCHUIUIMHBL. He monydeHbl OTBeThl MO 0a30BBIM
BOIPOCAM JTUCITUIUIMHEIL.

0-60
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