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

OUCUUNIUHDL

Komnerenuuu:

ITK-4 Crioco0eH K oTIepaTUBHOMY YITPABJICHHIO XUMHUKO-TEXHOJIOTHISCKIM 00BEKTOM IO MMPOU3BOJICTBY OPTraHHUECKUX BEIIECTB

[IK-4.1 3HaeT XMMHIO M TEXHOJIOTHIO OPraHWYECKHX BEMIECTB, OCHOBBI DKOHOMWKHU TPOW3BOJICTBA; HOPMATHUBHI Pacxojia CHIPhS, MaTCPHAIIOB,
TOIUTHBA, PEAreHTOB, CTAHIAPTHI, TEXHUICCKHUE YCIOBHS U JPYrue PyKOBOAIINE MaTepUANIBI 110 pa3paboTke H OPOPMIICHHIO TEXHUYSCKOW JOKYMCHTAIINN;
MEePCIIEKTHBBI TEXHHYECKOTO SKOHOMHYECKOTO pPAa3BUTHUS MPOU3BOJCTBA; IMEPEIOBON OTCUSCTBEHHBIM M 3apyOeKHBIH OMBIT B OOJIACTH TPOW3BOJICTBA
AQHAJIOTMYHOH TIPOIYKIINH; TIPABHJIA TPOMBIIIUICHHOH 0€30ITaCHOCTH, 110 OXpaHe TPy/a U M0kKapo0e30macHOCTH

[IK-4.2 YMeeT unTaTh MPOCKTHYIO JOKYMEHTAIHMIO;, pa3padaThiBaTh METOJUYECCKHE W HOPMATHBHBIC MAaTEPHAJIbI, TEXHUYCCKYIO JOKYMEHTAIIWIO, a
TaK)Ke BHOCHTD TPEUIONKCHUS U MEPOTIPUATHS TI0 OCYIIESCTBICHHUIO Pa3pabOTaHHBIX MPOEKTOB M MPOU3BOJICTBEHHBIX MporpamMm; 3PPeKTUBHO U O3 0MacHO
IKCIUTYaTHPOBATh OO0OpYIOBaHHUE, 3JaHUS W COOPYKCHHS, 3aKpEIUICHHBIC 3a TPOW3BOJICTBOM; aHAIM3UPOBATh NMPUYUHBI Opaka W BBITYCKAa MPOIYKIIAN
HU3KOTO KauecTBa, pa3paldaThiBaThb MEPOINPHUSATHS MO €ro MpeaylnpeskICHHIO; MPOBOJUTh TEXHMKO-PKOHOMHMUYECKYIO OLIEHKY WHXXEHEPHBIX peIIeHH Ha
OCHOBE pacueTa OCHOBHBIX ITOKa3aTeeil SKOHOMHUYECKOH 3P PEeKTUBHOCTH

[1K-4.3 Brnageer HaBbIKaMU yIpaBJiICHHs] TEXHOJOTUYECKUM MPOLECCOM; KOHTPOJIS COOTIOACHHUSI HOPM TEXHOJOTUYECKOTO PEKMMaA, YCTAaHOBIIEHHBIX
periiaMeHToM, TpaBuj OE30MaCHOCTH HAa TEXHOJIOTHYECKOM OOBEKTE; KOHTPOJIS pabdOThl MO MOBBIMIEHUIO 3] (PEKTUBHOCTH MPOU3BOICTBA, COKpAIICHUS
HOPM pacxoJa ChIpbsi, SHEPropecypcoB, PpPEareHTOB; MPOBEICHHS paccielOBaHUNW M Y4eT BHEIUIAHOBBIX OCTAHOBOK YCTaHOBOK, 0OOpPYHOBaHUS,
MIPOU3BOACTBEHHBIX HEMOJaJ0K; 00eCneueHrs CBOEBPEMEHHOMN U MPaBUIbHOW KOOPAMHALIMU PadOThl TEXHOJIOTHYECKOr0 OOBEKTa B CIydasX aBapUHHBIX
CUTYaIlMi; MeToJaMH OLIEHKH 3(PPEKTUBHOCTU HCIIONB30BAHUS PECYPCOB MPEANPHUATHS A peaau3alii TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOACTBA B
1LI€JIOM; HaBbIKaMU cOopa ¥ 00pabOTKH IaHHBIX, HEOOXOAUMBIX JUIsl ONIpeIeeH s SKOHOMUYeckoi 3 hekTuBHOCTH



Hnouxamopwi
00CmuIIceHus
KomnemeHnyuu

Omanvl hopmuposanun 6 npoyecce 0C60eHUA OUCUUNIUHDL
(vkazamo ece memwl uz PII/])

Jlexkuuu

Ilpakmuueckue
3anAmuUs,
aadopamopHblii
NPAKMUKYM

Jlabopamopuoie
3anamus

Kypcoeoit npoekm
(paboma)

Haumenosanue
OUEHOUHO020 Cpedcmea

[IK-4.1

Tema 1-8

Tema 1-8

Tema 1-8

Tema 1-8

Konmponwvnasa paboma,
nabopamopuasn paboma
Nel,2, zpynnosasn
ouckyccusn Nel, 2,
npakmuueckas paboma
Nel, 3auem ¢ ouenkoii,
IK3AMeEHn

[1K-4.2

Tema 1-8

Tema 1-8

Tema 1-8

Tema 1-8

Konmponvnasn paboma,
nabopamopuasn paboma
Nel,2, zpynnosas
ouckyccusa Ml,2,
npakmuueckas paboma
Nel, 3auem c ouenkoii,
IK3AMEH

[1K-4.3

Tema 1-8

Tema 1-8

Tema 1-8

Tema 1-8

Konumponvuas paboma,
nabopamopnasn paboma
Nel,2, zpynnoeasn
ouckyccusn Nel,2,
npaxkmuueckasn paboma
MNel, 3auem c ouenkoil,
IK3AMEH




Ilepeuens oyenounvix cpedcme no oucyuniune (Mooyin)

OrneHuBaroe MEPOTIPUITHS Koumn-Bo - bapi
min | max
7 cemecTp
BrImosHeHne pakTHYecKoi paboTh 1 6 10
BrimoaHeHne 1adopaTopHbBIX padoT 2 9 16
['pynmoBast quckyccust 2 3 4
KonTtponwsHas pabora 1 18 30
3a4er ¢ OLEHKOU 1 24 40
NTOT'O 60 100
8 cemecTp
Brinonnenue npakTuueckoi paboThl 1 6 10
Brinonnenue 1abopaTopHBIX padoT 2 9 16
['pynmoBas nuckyccust 2 3 4
KonTtpomawsHas pabota 1 18 30
DK3aMeH 1 24 40
UTOI'O 60 100
OneHOYHBIE CPECTBA Kon-Bo Min, 6amioB Max, 6amioB
KypcoBas pabora 1 60 100




IlIkana ouenueanusn

udposoe
BbIpa:KEeHUe

BripaxkeHnue B
Oasnax:

CioBecHoe
BbIpaKeHHe

KpnTeplm OICHKH HHAUKATOPOB JOCTHKCHUSA ITPH (l)opMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OIEeHKOM

5

87 -100

OTan4no
(3auTeHo)

OneHka «OTIUYHO» BBICTABISICTCSI CTYACHTY, €CIH TEOPETUYECKOe
COJIep)KaHME Kypca OCBOSHO IOJHOCTBIO, 0€3 MPOOEOB; MCUYEPIBIBAOIIE,
MOCJICIOBATEIHHO, YETKO U JIOTMYECKH CTPOHHO H3JIaraeT MaTepual;
CBOOOJHO CHpaBisercs C 3ajJadaMy, BOMPOCAaMH W JAPYTUMH BHIAMHU
HpI/IMeHeHI/IH 3HaHI/II71; I/ICHOHI)3yeT B OTBCTC HOHOHHHTCHLHLIP’I MaTepHan BCC
MPEAYCMOTPEHHBIE TPOrpaMMON 3aJaHUsSl  BBINIOJIHEHBI, KaueCTBO HX
BBITIOJTHCHHUS OLOCHCHO YHUCIIOM 6aHHOB, 6.HI/I3KI/IM K MaKCI/IMaHI)HOMy;
aHAJM3UPYET MOIYICHHBIE PE3YIIbTATHI; TIPOSBIIIET CAMOCTOSTEILHOCTD ITPH
BBITIOJTHCHUM 3aJIaHUH

74 - 86

Xopoiio
(3auTeHo)

OmeHkKa «XOpOIIO» BBICTABISETCA CTYNEHTY, €CIH TEOpPETHYECKOoe
coZiep)KaHHe Kypca OCBOEHO MOJHOCTBIO, HEOOXOAWMEBIE MPAKTHYECKHE
KOMIIETEHIINM B OCHOBHOM C(OPMHUpPOBAHBL, BCE MPEIyCMOTPEHHBIC
mporpaMMoii 00y4deHWsT y4eOHBbIe 3aJaHus BBIMONIHEHBI, KAa4eCTBO WX
BEITIONTHEHUSI JIOCTaTOYHO BBICOKOe. CTYyIEHT TBEpAO 3HAET Marepuad,
TPaMOTHO ¥ MO CYIIECTBY H3JIAaraeT ero, He JOITyCKasl CyIIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC.

60-73

Y noBieTBOpUT
€JILHO
(3auTeHO)

OneHka  «y[OBJICTBOPUTENBHO»  BBICTaBIAETCS  CTYAGHTY,  €CIH
TEOPETUYECKOe COAEPKaHUE Kypca OCBOCHO YAaCTHMYHO, HO TPOOENbl He
HOCAT CYILIECTBEHHOTO Xapakrepa, OONBIIMHCTBO MPELyCMOTPEHHBIX
MIPOrpaMMON 3aJaHUH BBIIIOIHEHO, HO B HUX UMEIOTCS OIIMOKH, IPU OTBETE
Ha IIOCTaBJICHHBII BOIIPOC CTYOEHT AOMYCKAET HETOYHOCTH, HEAOCTATOUHO
npaBuUjIbHbIE  (HOPMYJIMPOBKH, HAONIOAAIOTCS HApYIIEHUsS JIOTMYECKOM
MIOCJICIOBATENILHOCTH B M3JI0KEHUH [TPOrPaMMHOI0 MaTepHaa.

Huxe 60

Heynosnersop
UTEIBHO
(He 3auTeHo)

OrneHka «HEYZOBICTBOPUTENBHO» BBICTABISIETCSI CTYAEHTY, €CIM OH He
3HAaeT 3HAYUTEIBHOM YacTH MPOrpaMMHOIO MaTepuana, JOIyCKaeT
CYLIECTBEHHbIE OLIMOKH, HEYBEpEHHO, C OOJBIIMMH 3aTPyIHEHUSMU
BBIIIOJTHSET  NPAaKTUYECKHEe  pPabOThl, HEOOXOAMMBIE  IpPAKTHUYECKHE
KOMIIETEHIIMM HE c(OpPMHPOBaHBI, OOJBIIMHCTBO MPENTyCMOTPEHHBIX




nporpaMmoir 00y4YeHHs ydeOHBIX 3aJJaHUN HE BBIMIOJHEHO, KauecTBO MX
BBITIOJIHEHUS OIICHEHO YK CIIOM 0aJUIOB, OJIM3KUM K MUHUMAIILHOMY




Kparkas xapakTepucTHKA OLIEHOYHBIX CPeICTBA

Ne | Haumenosanue | Kpamkasa xapaxmepucmuka oyeHoO4YHO20 cpedcmea Ilpeocmaenenue
n/n OUEHOUHO20 OUEHOUYHO020
cpeocmea cpeocmea 6 ponoe
1. |[Ipaktmueckoe  |B xojae mpakTHYeCKUX pabOT CTYACHTHI OBJIaIeBAlOT | TeMbl MPaKTHISCKUX
3aHsTHE YMEHUSIMU TMOJIB30BaThCS pab0TaTh C HOPMATUBHBIMH  |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
pa3IUYHBIX BEIIECTB, OOBEKTOB, siBeHUH. [lenp
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 JUTST IPOBEACHUS
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 00pazoBaHus u Hayku Poccuiickoit dexepannn
HwxHeKkaMCKH XUMHUKO-TEXHOJIOTHYECKUNA HHCTUTYT (rman) penepaabHOTO
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BATEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA UCCIEN0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»
Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TEXHOJIOTUS
[Tpodwe MOATOTOBKU: «XUMHYECKAs TEXHOJIOTHS OPraHUICCKUX BEIIECTBY

JlaboparopHnbie padoTsl (7 cemecTp)
o JUCHUILTNHE « TeXHOIOTHS OCHOBHOTO OPTaHUYECKOTO U HEPTCXUMUICCKOTO CHHT €32
Jlaboparopnas padora Nel «IIuposu3 yriaeBoaopo10B»

PaGora Nel IlogGop onTuManbHOTO COCTaBa YriEBOJIOPOJHOTO CHIPbS C IEJIBIO
YBEJIMYCHUS BBIX0JIa Ta3000pa3HBIX MPOIYKTOB MUPOJIH3A.

[leab paGoThl: CIITAHAPOBATH JKCIECPUMEHT MOCIEIOBATEIBHBIM CHUMIIIEKC- METOHOM,
HAWTH COCTAB CHIPHS, MPH KOTOPOM BBIXOJ] Ta3000pa3HBIX MIPOAYKTOB MaKCHMAJIEH.

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

- 1 — menurenpHas BOPOHKA (MUTAHUE PEAKTOPA),

- 2 — Tepmornapa,

- 3 — smekTpomneus 1yis 000TpeBa peKTopa,

- 4 — XONOINIBHUK,

- 5 — IpUEMHUK,

- 6 — Ta30CYETYHK,

- 7 — npubop nokazaHUs TeMIEePaTypsl,

- 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 onTUManbHOrO COCTaBa CHIPHA
Begercs Metogom I[ICM. IICM ob6namaetr psAgoM MPEeMMYNECTB IO CPAaBHEHHUI C JPYTHMH
METOJlaMi ONTHMM3AIMU TeXHOJOoruyeckoro mpoiuecca: mpoctora [ICM, nBukeHHE K ONTHMYMY
NpaKTUYECKH OCYIHECTBASLETCA MHpH OYEepeIHOM DJKCIepuMeHTe, Ha Jw0boM 3Tame
3KCTIEPUMEHTHPOBAHKS B MOUCK ONTHMAJbHBIX 3HAUEHHUI (pAKTOPOB MOXKHO BBECTH HOBBIH akTop
MyTeM JONOJHUTENbHOTO BKJIIOUEHHUS B TEKYIIMI CUMILIEKC-IIaH BCETO JHIIb OJJHOTO OTIBITA.

Cymuocts Metona [ICM nydme Bcero mpoaeMOHCTPUPOBATH Ha CJIEAYION[EM PHCYHKE
(puc.1). IlpeamonoxuM, 4TO HEM3BECTHAS HAM 3aBUCHMOCTb BBIXOJA MPOAYKTa 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 JOKEH MCXOAHYI0 007acTh 9KCNEPHUMEHTHPOBAHUS BHIOpPATh Kak MOXHO
Onvke K ONTHUMAIbHOW HAa OCHOBE CBOEHl MPAKTHYECKOW MHTYHIUHM MIM HA OCHOBAHMU KAKUX-TO
TEOPETUYECKUX PEKOMEH AL,

[Mocne ompeneneHus UCXOAHOH 00MacTH 3KCIEPUMEHTHPOBAHUS HEOOXOAUMO PacCUUTATh
KOHKpPETHbIE 3HaueHHs (aKkTOpoB B KakJOM IJKCIepuMeHTe. Pacuer 3TMX 3HaueHHH (aKkTHYECKH
CBOAMTCS K pacyeTy KOOpPAMHAT MPABUIBHOTO CHUMIIeKca - GUTYpHl ¢ YucioM BepmuH (k+1) Ha
enuHuIy Oonbmie yncna GaxTopos (k). B nanHoit paboTe cuMIIeKcOM SABISAETCS TPEYrOIbHUK, KaK Ha
puc.1.

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.
3HaveHus I 1 Ry paccuuThIBAIOT 0 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)KAaHWE HW30NPEHA SBJISIETCA JIMHEWHO 3aBHCUMOW IEPEMEHHOW 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 HCXOHOTO CHMILIEKCA B OTHOCHTEILHBIX 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, paCHOHO)KCHHOﬁ CAMMCTPUYHO 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 Hauxyjamasa TOo4YkKa 1 HCXOOHOTO CUMIIIECKCA 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



ITocne Toro kak cocraB yrieBOAOPOJHON CMECU PACCUUTAH, IIPOBOIAT IKCIIEPUMEHT.
BbinosHeHne pagoThl

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

Ilepen HayanoM oOmbITa TNPOBEPSIOT MPABWIBHOCTH COOpPKH, HAIEKHOCTh H
TePMETHYHOCTh BCEX COCIMHEHUH YCTAaHOBKH. BKitodaroT sjexrporedb 3 ausi 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 103aTOp 1. MOMEHT mojauu 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 oxoH4YaHMHU omBITAa GUKCHPYIOT 0OBEM Ta30B MPOIISAIINX Yepe3 Ta30BbIe Yachl 6 U
Maccy kuakou ¢aszpl. CocCTaBiSAIOT MaTepUalbHBIM OallaHC MpoIecca, PacCYUTHIBAIOT
BBIXOJ[ Ta3000pa3HBIX MPOIYKTOB Mupoiun3a. CpaBHUBAIOT 3HAYEHHUS BBIXOJA Ta3000pa3HBIX
MPOIYKTOB, HAWXYIIIMKA pPE3ylbTaT OTOPACHIBAIOT M PACCUUTHIBAIOT HOBBIA 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 PaccuurtsiBatoT Maccy motaHHOTO ChIphs Mom=VewmPems, TIE Vem, Pom - 00beM (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 - MOJSIDHBIA 00BEM Ta3a MpPU 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, OTJIIO)KEHHOTO BHYTPH 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. 'a3000pa3HbIe MPOTYKTHI

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




{ UcxoaHbIil 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  CHMILIEKC-
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 HAa YCTAaHOBKE MUpoJiu3a (puc. 1), MeToanyecKue 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.

DKCHEepPUMEHTHI HEOOX0IUMO TPOBOJIUTDH MPU MOCTOSTHHOW 0OBEMHOM CKOPOCTH TOIaYl
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 MaTepuaabHBI OajaHC, pe3ylbTaThl 3aHOCAT B Tabnuily. PaccuurthiBaroT
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 IMHPOJIN3a OT TEMIIEPATYPHI.
Pabora Ne3 3aBUCHUMOCTD BBIXOJa Ia3000pa3HbIX NPOAYKTOB MUPOIU3A
OT BpEeMEHM TMpeObIBaHUs YIJIEBOJAOPOJHOTO CBIPbS B PEAKTOpE

Ileab pa0oThl:  CIUIAHUPOBATH  AKCIEPUMEHT  MOCJIEIOBATEIbHBIM  CHMILIEKC-
METOJIOM, HaliTH COCTaB ChIPbs, P KOTOPOM BBIXOJI Ta3000pa3HbIX MPOJYKTOB MaKCUMAaJEH.

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

- 1 — nenuTenbHas BOpOHKA (MUTaHUE PEAKTOPA),

- 2 — TepMoriapa,

- 3 — 3JIeKTpoIeyb Ui 000rpeBa peKkTopa,




- 4 — X010 IUIIbHHUK,

- 5 — IpUEMHUIK,

- 6 — ra30CUeTUUK,

- 7 — mpubop MmoKazaHus TeMIEPaTyphbI,

- 8 — perynstop Temneparypsi (JIATP),

- 9 — peakrop.

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

BrinosHenune padoTsl

OKcnepUMEHTHl NPOBOJAT Ha yCTaHOBKEe mnuponuza (puc. 1), meroauueckue
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 HEO0OXOAMMO MPOBOAUTH NMPU MOCTOSHHON O0O0BEMHOM 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

CocraBiusioT MarepuanbHBI  0ajmaHc, pe3yidbTaThl 3aHOCAT B  Talbnumy.
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 CTPOAT Fpa(i)I/IKI/I 3aBUCUMOCTEH BBIXOJA
Fa3006p33HHX IIpOAYKTOB IMUpoaIn3a oT BpEMCHHU HpC6BIBaHI/I$I B pC€aKTopEC
yrHeBOﬂOpOHHOﬁ CMECH.



Kpurepuun onenku:
CTyZAeHT 10JIKEeH BBIIIOJHUTH JBE JJAOOPATOPHBIE PAOOTHI.
MakcumanbHO 16 06amioB — 3a MOJHOCTBIO PEIHIEHHBIE M TPaMOTHO O(OpPMIICHHBIE
MPAaKTUYECKUE PaObOTHI;
MuHMMaIbHO 9 6ayIoB — 32 HETIOJIHBIM OTBET C JOMYIIEHUEM TPYObIX OLIHOOK.



MunucrepcTBO 00pazoBanus 1 Hayku Poccuiickoit dexepanun
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OIOJKETHOTO 00Pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonoruueckuii paxynbTeT

Bonpocsl 1is 3a4éra ¢ ouenkoii (7 cemecrtp)

110 AUCHUIIIIMHE TexHoJ0rus OCHOBHOI'O OPIraHUYECKOTO U Hed)TCXI/IMI/I‘ICCKOFO CHHTEC3a

1. IIponykTsl, mpou3BoauMbIe IpoMblieHHocThi0o OOHC.

2. CxeMbl cbipbeBbIX 0TOKOB Ha npennpusitusx OOHC (na npumepe OAO «HKHX»).

3. OCHOBHOE CBIPBE /7Sl IPOMBIIIJIEHHOCTH OPraHUYeCKOr0 CUHTE3a.

4. TepMudeckass CTaOMIBHOCTH YTJIIEBOJOPOJIOB. XUMHUYECKHE PEAKIIMH, POTEKAIOIINE
npu nuponuse. [lepBuuHbie W BTOpUYHBIE peaknuu. DakTopsl, BIUSIONINE HA COCTAB U BBIXOT
MPOIYKTOB IMHAPOJIH3a.

5. Iluponus yriaeBoAopoI0B C LENbI0 MOTY4eHNs HU3MUX oJiepuHOB. ChIpbe MUPOJIN3A.
CrpyKTypa yCTaHOBKH MHPOJIN3A.

6. IlepepaboTka mpoaykToB mnuposin3a (mupora3 u nupoOensuH). Ilpumenenue
MIPOIECCOB AACOPOIMH U THAPUPOBAHUS ISl OYMCTKH IEJIEBBIX (paKIIUii.

7. OCHOBHBIE MPOYKTHI TUPOJIH3a U METOJIBI UX Pa3/ICICHUSI.

8. OCHOBHBIE CIIOCOOBI TIOTYYEHHSI MOHOMEPOB H IPYTUX HETPENEIbHBIX COSAMHEHUI.

9. CoBMmecTHOE NPOU3BOJCTBO CTHPOJAa W OKHCH HPONMICHA. Y3€l IOJIy4eHHS
TUIPOTIEPEKUCH ATHIIOEH30.I1a.

10. CoBMecTHOE TPOU3BOJICTBO CTHPOJIA M OKUCH MTPONUIIEHA. Y3€l M0 KCHINPOBAHHS.

11. CoBMecTHOE TIPOU3BOJCTBO CTUPOJA U OKUCH MPOMUWICHA. Y3€ll NEeruIpupOBaAHUS
MeTuwiheHmIKapOnHOIA.

12. TexHoJIOTHYECKasE CXeMa TOJTyIeHHsI STHIIOSH301/1a.

Kpurepun oneHku:

6 cemectp:

MakcumanbHo 40 6anioB - 3a MOJHBIN, pa3BEPHYTHINH OTBET HA MMOCTABJICHHBIC BOTIPOCHI.

MunumaiibHO 24 Gajia — 3a HEMOJIHBIA OTBET C JIOMYIIEHUEM IpyObIX OMHMOOK MpH
OTIpE/IeNIEHUH CYIIIHOCTU PACKPHIBAEMBIX MOHSITHM, TEOPUMA, IBICHUN



MunucrepcTBO 00pazoBanus 1 Hayku Poccuiickoit dexepanun
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKui HallMOHAJIBHBIA HCCIEN0BATEIbCKAN TEXHOJIOTNYECKUI YHUBEPCUTET
TexHonoruueckuit paxynbTeT

KoMiuiekT BonpocoB 1JIs1 KOHTPOJILHOM padoTsl (7 cemecTp)
no gucruiuinae 51.B.06 TexHomorusa 0OCHOBHOIO OPraHUYECKOro U HePTEXMMUYECKOTO
CHUHTE3a

1. CocraBuTh  MarepuajgbHbIi  OaJaHC  TPOM3BOJCTBA  HM3OMPOMMIOECH30Ja
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
JNBYXCTaJAWMHBIM JETHIPUPOBAHMEM H30IeHTaHa u3 pacdera 200 TeIcAY H30IpEHA 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%, cenekTuBHOCTH mo u3oamuieHam — 80%. B kauectBe
MOOOYHBIX MPOAYKTOB Ha MEpBOW cTaauu oOpa3yloTcs Jerkue yrieBoaopojsl. KommuectBo
gacoB paboTel yctaHoBKH B roa — 8000.

3. Jlath onpeneneHus CIeIyIOIUM HOHATHIM:
1) pacxonubie KO3 OUITHMEHTHI,
2) KauecTBO MPOAYKTa;
3) mpoU3BOAUTEIHLHOCTD ANIapaTyphl;
4) cebecTOMMOCTD MPOAYKTA.

Kputepun ouieHKM KOHTPOJILHOH PadoThbI:

CryneHT 10JKeH c1aTh | KOHTPOJIbHYIO paboTy:

MakcumanbHo 30 6asjIoB — 3a MOJHBIN, pa3BEPHYTHIN OTBET Ha MTOCTABJICHHBIN BOIMPOC;
MUHUMAaJbHO 18 0anioB — 3a HEMOJIHBIM OTBET C AOMYIICHHUEM OLIHOOK.



MunuctepcTBO 00pazoBanus u Hayku Poccuiickoit dexeparuu
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonoruueckuii paxynbTeT

KoMiuiekT 3aanuii i rpynnoBbIX AUCKyccui (7 cemecTp)
no mucturinae b1.B.06 TexHo1orust OCHOBHOT'O OPraHMYECKOT0 M He(TEXUMHIECKOTO
CUHTE3a

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

1. [IponrykTsl, nponsBoauMele npomseinuieHHOCThI0 OOHC.

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

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

4. OcHOBHBIE CcHOCOOBI MOJIyYEHHUSI MOHOMEPOB U JIPYIMX HENpeAeTbHBIX
coenuHeHuit B mpomsbiuieHHocTH OOHC (Bbiciine U HU3LINE OJe(UHBI).

5. CriocoObl TOJly4eHHUS] TOBEPXHOCTHO-AaKTUBHBIX BELIECTB M CHHTETUYECKHX

Macell.

I'pynnoBas quckyccus Ne2 «lTuponns yriieBonopoaos»

1. Tepmuueckass  cTaOMJIBHOCTH  YIVIEBOJOPOJOB.  XUMHYECKHE  peakiuw,
IpoTeKarolue npu nuposuse. IlepBuuHble M BTOpUYHBIE peakiMH. PaaukanbHbI MeXaHU3M
peaKkuMy MUpoju3a Ha MpUMepe pas3noxkeHus dTaHa. PakTopsl, BIAMSIONIME Ha COCTaB U BBIXOJ
IPOJYKTOB MUPOJIN3A.

2. [Muponu3 yrieBogOpOaOB € IENbI0 IMOJyYeHHs HU3MUX oJeduHOB. ChIphbe
nupon3a. CTpyKTypa YCTaHOBKH TTHUPOJIH3A.
3. [TepepaboTka muporaza u nupobeH3uHa. [IpumeHeHne mpoieccoB aacoponuu u

TUAPUPOBAHUS JJISI OUUCTKH MPOAYKTOB MUPOJIN3A.UCIOJIb3yeMbIe aICOPOSHTHI U KaTalu3aToPhbl
TUAPUPOBAHUS.

4. YcTaHoBKa ruApoAeankuiInpoBanusd. Peakiuu, nexalniue B OCHOBE IMPOLIECCOB
TUIPOICATKIIIMPOBAHUS U TUJIPOKPEKUHTa. Pa3znenenue npoayKToB ruapoAeaaKuInpOBaHusl.

Kputepun oueHKH rpynnoBbIX JUCKYCCHIA:
CTyneHT T0JIKEH y4acTBOBAThH B JIBYX TPYIIOBBIX JUCKYCCHSIX.
MaxkcumanbHo 4 0auioOB — 3a MOJHOCTBIO pEUICHHBbIE W TPaMOTHO O(OPMIICHHbIE
MpaKTU4ecKue paboThl;
MunumanbHo 3 0aioB — 3a HEMOJHBIN OTBET C AOMYIIEHUEM OIIHUOOK.



MunucrepcTBO 00pazoBanus u Hayku Poccuiickoit dexepanun
HwxHeKkaMCKHl XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOro
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BATEIBHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHUs
«Ka3aHCKui HallMOHAJIBHBIA UCCIIEN0BATEIbCKAN TEXHOJIOTNYECKUN YHUBEPCUTET
TexHonoruveckuii paxynbTeT

KoMiuiekT 3a1anuii 1uis npakTuieckux pador (7 cemectp)
no qucruiuinae 51.B.06 TexHomorusa 0OCHOBHOIO OPraHUYECKOTro U HEPTEXMMUYECKOTO
CHUHTE3a

[IpakTnueckas padora Nel

1. CocraBuTh  MaTepuaidbHbIi  OamaHC  MPOU3BOJACTBA  H3OMPOMUIOCH301a
ATKWJIMPOBAaHMEM  OCH30J1a  MPOMWJICHOM B  TPUCYTCTBHM  XJIOPHCTOTO  QIFOMUHUS
MPOU3BOIUTEILHOCTHIO 75 ThIcSY TOHH B Toj1. KoHBepcust 6en3omna cocrasisier 75%, KOHBEpCHS
nponmieHa — 90%, cenekTUBHOCTH MO u3ompommideH3ony — 85%. KomudyecTBo 4acoB paboThI
ycraHoBkH B rof — 8000. IIpouecc uaer mno cieayroumm peakimsm:

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

2. CocraBuTh MaTepHANbHBIM OamaHC TIEPBOW CTaAWMM TPOU3BOJCTBA H3OTPEHA
JNBYXCTaJMMHBIM JETHIPUPOBAHUEM H30IIEHTaHa M3 pacuera 240 TeIcA4 HM30IpEeHA B TOJ.
H3onpeH nosiyqaroT B ABE CTAIUU:

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

Pacxoanplii k03 GUIIMEHT N30aMUIIEHOB Ha u3ompeH paBeH 1,3. KonBepcus nzonenrana
Ha nepBoM craguu coctaBiger 50%, cenekTMBHOCTh MO u3oamuieHaMm — 75%. B kaudectBe
MOOOYHBIX MPOAYKTOB Ha MEPBON CTaAuM OOpa3yloTCs JIeTKHE YriieBojopoisl. KommuuecTBo
yacoB paboTel yctaHoBKH B roa — 8000.

3. JlaTe onpeneneHus CIeAYIONUM TOHATHSIM:
1) pacxonHbie KO OUITMEHTHI,
2) Ka4ecTBO MPOJIYKTa;
3) IpOU3BOAUTENBHOCTD anmnapaTyphl,
4) cebecTOMMOCTD MPOAYKTA.

Kputepun oneHKH NpakTH4ecKoOil padoThbI:
CTyneHT 10JKEH BBIOJIHUTE OJIHY MPAKTUYECKYIO padoTy.
MaxkcumanbHo 10 OamnoB — 3a MOJHOCTHIO PEUICHHBIE U TPAMOTHO O(OPMIICHHBIE
MpaKTU4ecKue paboThl;
MunumanbHo 6 6a1yioB — 32 HEMOJIHBIM OTBET C JOMYIEHUEM OIIHUOOK.



MunucrepcTBO 00pazoBanus u Hayku Poccuiickoit dexepanun
HwxHeKkaMCKHl XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOro
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BATEIBHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHUs
«Ka3aHCKui HallMOHAJIBHBIA HUCCIEN0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET
TexHonoruveckuii paxynbTeT

KommuiekT 3aganuii Ay1s 1aGopaTopHsbIX padoT (8 cemecTp)
o gucturinHe b1.B.06 TexHoIorus OCHOBHOT'O OPTaHUYECKOTO U HEPTEXUMUISCKOTO
CUHTE3a
Jlaboparoprast pabora Nel «I[IOJIYUEHUE W3OIIPEHA PA3JIOXEHUEM 44-
JUMETUIIINOKCAHA-1,3»

Henp padoTel: O3HaKOMIIEHHE C METOJaMH MPOU3BOJCTBA Ba)KHEUIIETO MOHOMeEpaA -
n3onpena. Ilonyuenune umzompeHa pasnoxeHueM 4, 4-auMeTHIIMOKCaHa-1,3, omnpesneneHue
BBIXOJ]Aa HA TPONMYNICHHBIA W  Pa3lIOKCHHBIH JUMETHWIIMOKCAH, a TakXke BBIXOJA
M300yTeHWIKapOruHOJa, OOIIel CTEleHn KOHBEPCHHM IUMETHJIIMOKCAHA, COCTaBJICHHE OaiaHca
peaKIMK Pa3JIOKEHUsI €T0 U OTPECIICHNE BPEMEHH KOHTAKTA.

TeopeTnuyeckasi 4acTh.

Hzonpen, nnu 2-metundyraaued - 1,3 — oaWH W3 Ba)XHEUIIUX MOHOMEpPOB,
MPUMCHSAEMBIX B HACTOSIIEe BpPeMs I TOJYYEHHs] KaK COMOJUMEPHBIX CHHTETHYECKUX
Kay4yKOB, TaK W CTEpEOperyiasipHoro mnonuusonpeHooro kayuyka CKU-3. [locneguuit mo
CBOMM CBOWCTBaM OJM30K K HATypaJIbHOMY KaydyKy, a MO HEKOTOPHIM IOKAa3aTelsiM Jae
MPEBOCXOJIUT €TO.

N3ompeH MOXHO TOJyYaTh pPa3IWYHBIMH TYTIMH, HO B HACTOSIIEEe BpeMs
HanOoJiee XOpoIIo pa3pabOTaHHBIM U OCBOCHHBIM CIIOCOOOM IMOJyYEHUs U30TPEHA SBISCTCS
CHHTE3 €Tro U3 uzobymuiena u oopmanvoecuoa depes 4,4-oumemunouoxcan-1,3:

H3C\ CH3\ » O-CH;
/CHZZCHZ + 2CH20 — > /C\ /O — >
H3C CH3 CHz-CHZ

—> CH;=C-CH=CH, + H,0 + CH,0
CHs

Konnencanusi n300yTriieHa ¢ GOpMalIbICTHIOM OCYIIECTBIACTCS TOJ JaBJICHUEM B
NPUCYTCTBUU CEPHOU KuUCIOTHI. Pa3znoxenue 4, 4-pumeruinauokcana-l1, 3 wuger B
MPUCYTCTBUU KaTaln3aTopoB—(ocdaTtoB Kanbuus. JIydiiuM mo aKTUBHOCTH, YCTONYHUBOCTH
U YIOBIIETBOPUTEIHHOM MPOYHOCTH OKa3ajcsl CMEIIAaHHBIN KaTajau3aTop, conepxkamuii 20-25%
nBy3amenieHHoro (¢ocdara kanbuus (karaauzatop KCJI).

Peakuuio HeoOX0IuMO MPOBOAWUTH B MPHUCYTCTBHHM BOASHBIX mHapoB. Kartamuzatop B
OTCYTCTBHE BOJITHOTO Tapa TepsieT CBOI0 aKTUBHOCTb, TaK KaK UET MPOIIecC pacmaja:

2CaHPO4 — C8.2P207 +H20

B nmpucyrcTBUU O0MBIINX KOTUYECTB BOASHOTO Mapa MPOTEKaeT MPAKTUYECKU TOJIBKO
OCHOBHasi peakuusi oOpa3oBaHUs H30MpeHa, a MOOOYHas peakius pacmana AUOKCaHa C
OTJIO)KEHHEM CMOJIMCTBIX COEIWHEHUN 1100 He HIET BOBce, TMOO €€ yAelbHBI BeC Mall.
OnrumanbHOE COOTHOIICHUE BOJIBI K THOKCAHy cocTaBisieT 2,5 kr Ha 1 xr win 15:1 (B MoJIb).

Cnenyer ykaszaTh, uYTO H30BITOK MapoB BOJbI MPOTHUB ONTHUMAIBHOTO MOXKET
3aTOPMO3UThH PEAKIHUI0 pacraga JUMETHIIHUOKCaHa Ha MPOMEXYTOYHOW cTaauu oOpa3oBaHUs
M300yTeHUIIKapOHHOIA!



CH3\C/ O-CHZ ~

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

CHj;

HN3menenue TeMnepatrypsl BIUsSET Ha BBIXOJ M30mpeHa. YeM BhIlIe TeMIeparypa
peakuuu, TeM MEHbIIee BpeMs KOHTakTa TpelOyercs JUisi JOCTHXKEHHS MaKCHMAaJbHOTO
BBIXO/IA.

[TpakTHYeCKUMH OTBITAMH YCTAHOBJIICHO, YTO HAMJIYYIIHH BbIXoja u3omnpeHa (70-75%)
Ha npomnymeHHbd U (80-85%) Ha pasznoxeHHbIH nuokcaH Ha karanuzarope KCJI mpu 350 °C
MOJTy4aeTcsl MPH CKOPOCTH mojaauyn 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. Xuumkoctpb
HapKoTHYecKkoro neicTBusl. TexHuveckuit aumerwimuokcan (96%-Hblil) COACPKHUT MPUMECH
TPUMETHIIKapOUHOIIA, HETPEIEIbHBIX CIUPTOB U Bobl. C BOJOW AHOKCaH 00pa3yeT a3eoTpoT,
kunsimuid npu 92,8°C W uMMEIIMI cOCTaB: IUMETHIIIMOKcaHa — 65 macc.%, Boawsl — 35
Mmacc.%. PactBopumocts npu 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 CIHPTE, dPHUPE U JPYTrUX
OpraHNYeCcKUX pacTBOPHUTENAX. T. KUIl. U30IpeHa npu atMochepHoM Aasienuu 32,6 °C, T. 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 CepALeONeHHE.

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 HCIIapeHus 1
M30IIpeHa U3 KOHAEHCcaTa B Ta30METP
Konnueckue ko061 ¢ mpoOkamu (50ma) 2

JKCNEepPUMEHTAIbHAS YacTh

I[Tepen mpoBelneHUEM pEakUHUHU Pa3JOKEHUA TEXHHUUYECCKUN TUMETUIAUOKCAH
MEPEeTOHSIIT M3 KOJIOBI ¢ €J0YHBIM JediierMaTtopoMm, oTOuparoT ¢pakiui ¢ T. kum. 131-
135°C. OgHOBpEMEHHO € 3THM MPOBOJAT AKTUBALMIO KaTaau3aTopa. AKTHBALIMS 3aKJIIOYACTCS B
MEIUICHHOM TMoJbeMe Temmeparypsl B TeueHue 1-1,5 u mo 350-375°C u B BwIIEpKKE TpHU
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 i) 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 AaKTUBAIIMU, HE MpeKpalias IMoJayd BOJbl B PEAKTOP, MEPECTAIOT MPOCACHIBATH
BO3/1yX. 3aT€M HAYMHAIOT JI03UPOBATh AUMETHIAUOKCAH B KoyundecTBe 30 M1 CO CKOPOCTHIO
0,7 ma/(n xaranuzaropa-4). OMHOBPEMEHHO yAAISIOT BOJHBIA KOHICHCAT W3 MpUeMHHUKA. [Ipu
TaKoOM IPOBEACHUH Ipoliecca Ha 1 MOJIb TUMETUIIAMOKCAHA 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 Tra3bl MOCTYNAIOT B TPaAyMpOBaHHBII Ta30METpP C HACBIIIEHHBIM PACTBOPOM
IIOBAPEHHOU COJIH.



Kak TonbKO 3aKOHYHMTCS JJO3UPOBKA AUMETHIIIMOKCAaHA, BHIKIIOYAIOT 000TpeB IeuH, HO B
peakTop IpPOJOJDKAIOT NPOIYCKaTb BOJXY JJIsi BBITECHEHMS IPOJIYKTOB pEAaKUUU U
oxJaxJaeHus katanuzaTtopHoro 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 YIJIEBOJOPOAHBIA CJIOM B JBE IIPEIBAPUTENIBHO B3BELICHHBIE U
OXJIaXX/ICHHBIE B JICJSHON BOJEe KOHMYECKHE KOJOOUYKH C mpoOkamu. 3aTeM depe3 CIMBHOU
KpaH IPUEMHHKAa KOHJAEHCATa IMPOCachIBAIOT BO3AYyX B ra30METP C KOHTAKTHBIM ra3oM JJIsi €ro
pasbasnenus (3-kpatHoe). [Ipu TakoM pa3z0aBiICHHHM HCKJIFOYASTCS KOHJICHCAIHS H30TPEHA B
razomeTpe. M3mepstor 06beM raza B HEM, IPUBOJAT K HOPMAJbHBIM YCIOBUSM U 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, popmanbieruia, a B BOJHOM CII0€ ONpPEIENsIoT cojaepkaHue Gopmanbieruia u
pPacCcUMTHIBAIOT KOJIUYECTBO JUOKCAHA [0 PACTBOPUMOCTH B BOJIE.

Ha ocHOBaHMM ONBITHBIX JAHHBIX U PE3YJIbTATOB aHAINU3a MMPOU3BOIAT pacueT BBIXOJOB
P KOHTAaKTHOM paciuerjieHun 4,4-qumeTunauokcana-1,3 ¥ COCTaBIsAIOT TNPUMEPHBIN
MaTepuaIbHBIN OanaHc. B koHIle onpenensoT 1eHCTBUTENbHOE BpeMsl 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. KonnaectBo 00OpaTHOTO ITUOKCAHA:
g, =V, (&_Aadaiiad )

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

rae  Vos - 00b€M HEMpopearupoBaBIIETro 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 KHCIOTOM, 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 - CoAiepKaHue U300yTeHWT KapOrHoIa B KOHJIeHcaTe, Mace. %o,
M, - MOJIEKYJIIpHBIN BEC.




3aTeM ONpenessioT KOHBEPCHIO JUMETHIIMOKcaHa (B Mojd. %) 1o rasam

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
coJep)KaHMe U30IpEeHa B KOHTAKTHOM raze | —-100 |, BBIXOJA H3OIIpPEHA Ha
I114
pa3JI0KEHHBIN JHOKCaH, c ydyeToM 00pa3oBaHUs W300yTEHWIKapOUHOIA
m, .
— 4% .100|. OmpenensaoT  Takxke  BbIXOJA (opMaibAETHIA HA  Pa3T0KCHHBIN
m —m,—m
1 2 5

JMOKCaH. 3areM ONpeessiOT MHOTEPH JUOKCaHa B %o K NPOIYIIEHHOMY 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
> o) = )
> = < T = =
o o E| T | E =
e e o) o 5 ©
= = < = =] X 7
< = < = S >
s 3] N = S 2 ) v
] = < (] jas) E > Q ) = =
o 5} = o ) = = <y gg )
S o |E|E |2c | |%|3|F| 2|2 E 8 &
> X ] ) S X ) Sl | = X & | < < < =
= s =~ o == = Yl O | "H| =D | B | .= T @)
Pacuer cpennero Bpemenu kontakra 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.
Jlnst puOIM3UTENBHBIX PAacyeToB CBOOOMHBIA 00BEM KaTaNM3aTOPHOTO 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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Puc. 1. CxemMa ycTaHOBKHU pa3ja0XeHHUA TUMETUIIUOKCAHA:

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

Kputepun oneHkH J1a00paTOpPHBIX padoT:
CTyneHT 10JKEH BBIMOJHUTE ABE JJaOopaTOpHbIe pabOTHI.
MakcumanpbHO 16 0amioB — 3a TMOJHOCTHIO PEIICHHBIE M T'PaMOTHO O(OpMIIEHHBIE
MPaKTUYECKHUE pabOTHI;
MuHuMaibHO 9 6aJIJIOB — 32 HETIOJIHBIN OTBET C JOMYIICHUEM I'PYOBIX OITHOOK.



MunncTepcTBO 00pazoBaHus u Hayku Poccuiickoit @enepannn
HwxHekaMCKuil XUMHUKO-TEXHOJIOTHUECKUI MHCTUTYT ((unuan) geaepaibHOTO
rOCYJIapCTBEHHOTO OI0/IKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIA HCCIIEI0BATENbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonoruveckuii paKynbTeT

KomnuekT 3ananuii i npakTudeckux pador (8 cemectp)
no gucrmruinae 51.B.06 TexHomorus 0oCHOBHOIO OPraHUYECKOTr0 ¥ HePTEXUMMUYECKOTO

CUHTE3a
[IpakTnueckas padora Nel
1. CocraBuTh  MaTepuaigbHBIi  OajaHC  TPOM3BOJCTBA  HM3OMPONUIOEH30J1a

AIKUIUpOBaHWEM  O€H30J1a  TPOMWIEHOM B TPHUCYTCTBUM  XJIOPUCTOTO  ATIOMHHUS
npousBoauTebHOCTEIO 110 Thicsu ToHH B rToA. KonBepcuss Oenszoma cocrtaBisier 76%,
KOHBepcusi mponuieHa — 93%, cenekTHBHOCTh Mo u3onponmideHsony — 75%. KomnugectBo
gacoB paboTkl yctaHOBKH B 1011 — 8400. IIpotiecc umer mo cieayronuM peaKiiysm:
CsHs + C3Hg — CsHsC3H>
CsHs + 2C3Hg — C6H4(C3H7)2

2. CocraBuTh MaTepHAIbHBIM OajaHC TIEPBOM CTaAUMM TPOU3BOJCTBA H3OTIPEHA
JNBYXCTAJIMMHBIM JIETUIPUPOBAHUEM U30MEHTaHa W3 pacyera 190 ThicSY W30mMpeHa B TOJ.
N3onpeH nosiyqaroT B ABE CTAIUU:

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

Pacxomnpiii  kodddumueHT wu3oamunaeHoB Ha wu3onpeH pasedH 1,45. KonBepcus
M30IICHTaHa Ha MEpPBOM cTaauu cocTaBisieT 55%, CeNeKTUBHOCTh MO HM3oaMuiieHaM — 83%. B
KauyecTBe MOOOYHBIX MPOAYKTOB Ha TEPBON CTaauu OOpa3yrOTCs JIETKHE YIJIEBOJIOPOJIbI.
KonnuecTBo yacoB paboTsl yctaHoBkH B o1 — 8400.

3. JlaTe ompenesneHus CIeayOnIM TOHATHSIM:
1) MOIIHOCTB amnmaparypsi;
2) MHTCHCUBHOCTD MPOIIECCa;
3) IpOU3BOAUTENBHOCTD TPY/A;
4) cebecTOMMOCTh MPOAYKTA.

Kputepun oneHKH NpakTH4YeCKoOil padoThbI:
CTyneHT 10JKEH BBITOJIHUTE OJIHY MPAKTUYECKYIO paboTy.
MaxkcumanbHo 10 OamioB — 3a MOJTHOCTHIO pEUICHHBbIE W TPaMOTHO OGOpPMIICHHBIE
MpaKTU4ecKue paboThl;
MunumanbHo 6 6a1/I0B — 32 HEMOJHBIN OTBET C AOMYIIEHUEM OIIHUOOK.



MunnctepcTBO 00pazoBaHus u Hayku Poccuiickoit @enepanun
HwxHekaMCcKii XUMHUKO-TEXHOJIOTHUECKUI HHCTUTYT ((dunuan) genepaibHOTO
rOCyJapCTBEHHOTO OIO/KETHOTO 00Pa30BaTEIBHOTO YIPEHK ICHHSI
BBICIIIETO 00Pa30BaHUs
«Ka3zaHCcKkuil HallMOHAJIBHBIA HCCIIEN0BATENbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHnonornueckuii paxkynprer

KomnuiekT 3aganuii A1 rpynnoBbIX Juckyccuii (8 cemectp)
o mucruiuiiae b1.B.06 TexHoI0THsl OCHOBHOI'O OPraHMYeCcKOro M He(hTEXUMHUYECKOTO

CHUHTE3a
I'pynnoBas quckyccus Nel «lIponsBoacTso ctuposia»
1. Texnonoruueckas cxemMa TMOJY4eHUs] OTHIOEH30s1a. XHMMHMUYECKUE peaKluH,

JIe)KalKe B OCHOBe mpoiiecca. Katanutuueckuil komruieke. YcnoBust mpouecca. OTMBIBKA U
HEHTpanu3alus peaKMOHHONW Macchl. PexTudukaiius peakiimuoHHOW MacChl.

2. TexHomormyeckass cxXxeéMa COBMECTHOTO TPOM3BOJCTBA CTHUPOJa M  OKHCH
npornuiieHa. llomydenne ruaponepekucu — 3TwiOeH3ona. Ilpomecc  AmOKCHAMPOBAHUS.
Herunpartanus MOK. XuMudeckrne peakiuy U yCJIOBHS MTPOTEKAOMINUX MTPOLECCOB.

3. AJbTEpHATHUBHBIE CITOCOOBI TTOTYYCHHS CTUPOJIA.

I'pynnoBas auckyccust Ne2 «IIpouecchl moJiMMepu3anyy U OJIMTOMEPU3AIUH B
HEe(PTEXUMUYECKOM CHHTE3€»

1. Mexanu3M  KaTMOHHOM  MOJUMEpH3alMd Ha  [pUMEpe  MPOM3BOJCTBA
Oyrunkayuyka. TexHonoruueckasi cxema rnojay4eHus OyTHiIKaydyka.

2. [Ipou3BOACTBO TPUMEPOB M TETPAMEPOB MPOMUIICHA. XUMU3M, TEXHOJIOTHUECKast
cXeMma, HampaBJIeHUS UCIOJIb30BaHMSI TOTOBOM MPOAYKIHH.

3. [Ipou3BoACTBO JNHHEHHBIX 0-0JepUHOB. XHMMH3M, TEXHOJOTHYECKAas CXeMma,
HaIpaBJICHUS UCIIOJIb30BAHUS TOTOBON MPOYKIIUH.

Kputepun oueHKH rpynmnoBbIX JUCKYCCHIA:
CTyneHT 10JIKeH y4acTBOBATh B JIBYX TPYIIOBBIX JUCKYCCHSIX.
MaxkcumanbHo 4 0auioB — 3a MOJHOCTBIO pEUICHHbIE W TPaMOTHO O(OPMIICHHBIE
MpaKTU4ecKue paboThl;
MunumanbHo 3 6ayioB — 32 HEMOJIHBIM OTBET C JOMYIEHUEM OIIHUOOK.



MunncrepcTBO 00pazoBanus u Hayku Poccuiickoit deneparyn
HwxHekaMCKuil XUMHUKO-TEXHOJIOTHUECKUI MHCTUTYT ((dunuan) geaepaibHOTO
rOCYJIapCTBEHHOTO OI0/IKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKuI HallMOHAJIBHBIN UCCIIEN0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)
TexHonornueckuit paxkynbTeT

KommnuiekT BOnpocoB Jisi KOHTPOJILHOI padoTsl (8 cemecTp)
no mucruiuiiae b1.B.06 TexHoI0THsl OCHOBHOI'O OPraHMYECKOr0 U HEPTEXUMHUYECKOTO
CHHTE3A

1. CocraBuTh  MaTepuaidbHBI  OaJaHC  TPOM3BOJCTBA  HM3OMPONUIOEH30J1a
ATKWIMpOBaHWEM  O€H30JIa  TPOMIJICHOM B NPHUCYTCTBUU  XJIOPUCTOTO  aFOMHUHUS
MPOU3BOAUTENBLHOCTHIO 90 Thicsd TOHH B T01. KoHBepcust 6en3omna cocraBisier 79%, KOHBEpCHUS
nponuieHa — 95%, ceneKTMBHOCTH MO u3ompommioeH30iy — 69%. KonudecTBo 9acoB paboThl
yctaHoBKHU B roa — 8400. [Iporecc naer no cieayronmm peakiusim:

CGHG + C3H6 — C6H5C3H7
CeHe + 2C3Hg — CsHa(C3Hy)2

2. CocraBuTh MaTepHaNbHBIM OamaHC TIEPBOM CTaAWMM TPOMU3BOJCTBA H30TPEHA
JIBYXCTAJIMMHBIM JIETUIPUPOBAHUEM H30MEHTaHa W3 pacyera 220 ThICAY HM30NpPEHA B TOJ.
W3omnpeH nonay4yaroT B ABE CTAHUH:

I-CsHy, — I-CsHyo + Hp
i'C5H10 — i'C5H8 + H2

Pacxoanplii K03 GUIIMEHT N30aMUIICHOB Ha U30IpeH paBeH 1,6. KonBepcus nzonenrana
Ha MmepBOM craguu cocTaBigeT 45%, cenekTMBHOCTh Mo u3oamuieHaMm — 87%. B kauectBe
MOOOYHBIX MPOAYKTOB Ha MEPBOW CTaAMM OOpa3yloTCs JIETKHE YIriieBoJopoibl. KommuuecTBo
yacoB paboThl yctaHOBKH B roa — 8400.

3. JlaTh onpeneneHus CICAYONUM TOHATHSIM:
1) MOIITHOCTH ammaparypsi;
2) MHTCHCUBHOCTD MPOIIECCa;
3) IpOU3BOAUTENBHOCTD TPY/IA;
4) cebecTOMMOCTh MPOAYKTA.

Kpurtepnn oneHKH KOHTPOJIbLHOM padoThI:

CTyzaeHT noJKeH caTh | KOHTPOJIbHYIO paboTy:

MaxkcumanbHo 30 6anoB — 3a MOJIHBIN, Pa3BepHYTHIN OTBET Ha MOCTABIEHHBIN BOMPOC;
MUHUMaJBHO 18 0ayuI0B — 32 HEMOJIHBINA OTBET € AOMYIIEHUEM OLIHOOK.



MunncTepcTBO 00pazoBaHus u Hayku Poccuiickoit denepannn
HwxHeKkaMCKHN XHMHUKO-TEXHOJOTHYECKUN HHCTUTYT (prnan) dhenepaibHOTo
rOCYJIapCTBEHHOTO OI0/IKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICILIETO0 00pa30BaHUs
«Ka3aHCKuI HallMOHAJIBHBIN UCCIIEN0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)
TexHnonornueckuii paxkynprer

KommuiekT BonpocoB iis 3k3ameHa (8 cemectp)
no quciuiinHe b1.B.06 «TexHoJIorus 0CHOBHOTO OPraHUYeCKOT0 U He(TEeXUMUYECKOTO
CHHTC3a»
1. IlpuHuunuangbHash  TEXHOJIOTMYECKas cXema IOJydeHHs  JTUIOeH30Jla ¢
WCTIOJb30BAaHUEM KAaTaJTUTHYECKOTO KOMIUIEKCA Ha OCHOBE XJIOPUCTOTO ATFOMUHHSL.
XUMHUYECKUE PEAKIINH, JISKAIIHEe B OCHOBE MpoIiecca.

2.Ilonydenue cTuposa METOIOM JIETHAPUPOBAHUS ITUIIOCH30Ia.
3. M3BecTHBIC CITOCOOBI MOTydeHUs cTUpoJia. CpaBHUTENbHAS XapaKTEPHUCTHKA.

4. VYcraHoBKa TruUApOJCATKWINpOBaHUs. Peakuuu, mexamue B OCHOBE IIpolecca
TUAPOJICATKUINPOBAHUS 3aMEIICHHBIX OCH30JI0B.

5. Ipoteccsl THAPUPOBAHUS U ACTHAPUPOBAHUA. TepMOIMHAMUYECKHE OCHOBBI BBIOOPA
yclioBul nporeccoB. [Ipumep mpou3BoACTBa HA UX OCHOBE.

6. CriocoObl moJtydeHus BeICHIMX 0Jie(UHOB. [IpuHIMNINANbHAS TEXHOJIOTHYECKas cxema
[IOJIydEHUsl OJIMTOMEPOB MpOMNuiIeHa Ha (OCcHOPHOKUCIOTHOM KaTaauzaTope. XUMHUYECKHE
peakuuy, Jexaliue B OCHOBE Mpoliecca.

7. CnocoOsl 1ostydyeHus BbICIIKX osiehruHOB. [IpMHIMITHANBHAS TEXHOJIOTHYECKAs CXxeMa
MIOJIy4EeHHUs 0-0J1€(UHOB C UCIIOJIb30BAHUEM TPUITUIIATIOMUHHUA.

8. IlpuHuMNuanbHas TEXHOJOTHYECKAsk CXeMa MOJIydeHUs OyTHUIIKaydyKa.

9. Pa3znuusble cnocoObl mosyudeHHss u3onpeHa. I[IpuHIUNUambHas TEXHOJIOTHYeCcKas
cxema Ipolecca MoJIydeHUs U30IpeHa uepe3 JUMETUIIMOKCaH. XUMH3M Ipoliecca.

10.  Cnoco0 BblaeneHHs H300yTHIEHA MOJUMEPU3ALUOHHON YHCTOTHI METOJIOM
CEeJISKTUBHOW r'MJpaTaluu-aeruaparauuu. [I[puHuunuansaas TeXHOJIOIHYecKas cxeMa. XuMUu3M
nporecca.

11. Y3en nermapartanuu MeTHJI(EHHIKapOMHOJIAa B COBMECTHOM IPOU3BOJACTBE OKUCH
IIPOTIMIIEHA CO CTUPOJIOM.

12. IIponecc nomxydyeHus okucu sTwiieHa. [lpuHnnnuansHas cxema. XuMU3M Npo1iecca.

13. IlpoayxTsl, mpousBoauMsle TpoMblieHHocThro OOHC.

14. Cxewmsl cbipbeBbIX ToTOKOB Ha mpeanpusatusx OOHC (na npumepe OAO «HKHX»).

15. OcHOBHOE CBIpbE AJIS1 MPOMBIIUIEHHOCTH OPTaHUYECKOTO CUHTE3A.

16. Tepmuyeckass CTaOMIIBHOCTD YITIEBOJAOPOAOB. XMMHUECKHE PEAKIIUHU, POTEKAIOLINE
pu nuponuse. IlepBuunble u BTOpuuHble peakuuu. DakTOphl, BAUSAIOLME HA COCTaB U BBIXOJ
IIPOJTyKTOB MHUPOJIN3A.



17.  Iluposu3 yriaeBoJOPOJOB C IENbI0 MNOJy4YeHUs HHU3MHX ojeduHoB. Cripbe
nuposmsa. CTpyKTypa YCTaHOBKU ITHPOJIN3A.

18.  TIlepepaGoTka mNpoayKTOB mHpoiu3a (muporaz u nupodbensuH). [Ipumenenue
MPOLIECCOB ACOPOIMH U THIPUPOBAHUS JJISi OUYMCTKH LENEBbIX (DpaKLInii.

19. OcHOBHBIE IPOIYKTHI MUPOJIN3A U METOJIbI UX PA3ECIICHUS.

20. OcHOBHBIE CITOCOOBI MOJIYYEHHUSI MOHOMEPOB U IPYTUX HENPEAETbHBIX COCTUHEHUM.

21. CoBMecTHOE MpPOU3BOACTBO CTUPOJIa M OKUCH IPONUJIEHA. Y3€l1 IOJy4eHUS
THJIPOTIEPEKUCH ITUIIOEH30JI1a.

22. CoBMECTHOE MPOU3BOJICTBO CTHPOJIA U OKUCH MPOTUJICHA. Y3eJ 3MOKCUIUPOBAHUS.

23. CoBMECTHOE MPOM3BOJACTBO CTHUPOJIAa U OKHCH MPOIMUICHA. Y3€l JIETHAPUPOBAHUS
MeTHI(heHIITKapOnHOIA.

24. TexHoJIOTHYECKAs CXeMa MOJIy4eHUsI STUIIOEH301a.

Kpurepuu ounenku:

Onenka «oTinyHO» win 36-40 OamuioB — OTBETHl Ha BOIPOCHI CBUAETEILCTBYIOT 00
YBEPCHHLBIX 3HAHUAX U YMCHUAX CTYJICHTA.

Onenka «xopouo» uiau 32-35 6auioB — OTBETHl HA BOIPOCHI CBHUAETENBCTBYIOT O
AOCTAaTOYHBIX 3HAHUAX U YMCHUAX CTYJICHTA.

OneHka «yIOBIETBOPUTEIBHO» WM 25-31 ©OamioB — OTBETHl Ha BOIMPOCH
CBUJIETEIHCTBYIOT O HEJIOCTATOYHBIX 3HAHMSIX U OTPAHMYCHHOM YMEHUU CTYJICHTA.
Onenka «HeynoBieTBOpuTeNbHO» win (0-24 0amuioB — OTBETHI HA BOIMPOCHI

CBHUICTCIIBCTBYIOT O cJ1a0bIX 3HAHMAX U HCYMCHUU CTYACHTA.



MunnctepcTBO 00pazoBaHus u Hayku Poccuiickoit @enepannn
HwxHekaMCKuil XUMHUKO-TEXHOJIOTHUECKUI MHCTUTYT ((dunuan) geaepaibHOTO
rOCYJIapCTBEHHOTO OI0/IKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKUI HallMOHAJIBHBIN UCCIIEN0BATEIBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»
TexHnonornueckuii paxkynprer

KoMiuiekT TeM KypcoBbIX padoT
o guctuiinae b1.B.06 «TeXHOJIOTrus OCHOBHOI'O OPraHHYeCKOro M He(PTEXUMHYECKOTO
CHUHTC3a»
[IpuMepHBIE TEMBI KypCOBOTO MPOEKTA:
Paccunrath 1 cripoeKkTHpPOBATH:

1. pEaKTOpHbIN OJOK YCTAaHOBKM  TOJYyYEHHUS H3ONEHTaHAa HW30MepHu3alued H-
MeHTaHa MOITHOCTRIO [1 THICSY TOHH B TOJ

2. y3eJ aTMOC(EepHOI MePEeroHKH HeYTH MOIIHOCTHIO I1 THICSIY TOHH B TOJ

3. PEaKTOpHBIN  OJIOK  YCTaHOBKH MOJTy9CHUSI JTUBUHWIA OKUCIHUTEIBHBIM
JIEeTUAPUPOBAHUEM OyTaHa MOITHOCTHIO 1 THICSY TOHH B TOJ

4. pPEaKTOpPHBIN OJOK YCTAaHOBKU MOJIyYEHHS STHJICHIVIMKOJIA THpaTalueld OKHCH
3THJIEHA MOIIHOCTHIO [ ThICSIY TOHH B TOJ

5. y3ell pa3JesieHns U30TPEeH-N30aMUIICHOBOM (hpakiiuu MOIIHOCTRIO 11 ThicSAY TOHH
B roj

6. y3en (QpakIMOHUPOBAHMS Ta30BOTO KOHJEHcaTa MOIIHOCTHbIO Il ThicsSu TOHH B
rojn

7. pPEaKTOpPHBIN OJIOK YCTAaHOBKHM IMOJYYEHHUS TPUMETHIKapOMHONA TUapaTaluei
M300yTHIICHCOACpKAIIUX PpaKkinii MOITHOCTHIO 11 ThICSY TOHH B roj

8. pPEaKTOpHBI OJIOK YCTAaHOBKH TIOJYYCHHS METHITPETOYyTUIIOBOTO 3dupa
AIKWJIMPOBAaHUEM METaHOJa U300yTUICHOM MOLTHOCTHIO 1 ThicAY TOHH B roa

9. PEaKTOpHBIN OJIOK YCTAHOBKM IOJYYEHHS KOMIIOHEHTa MOTOPHOTO TOILIMBA

Mapku KAT-K ankunupoBanremM MeTaHOIa H30aMUJICH-TTUIIEPUIICHOBON (PpaKIueii MOIITHOCTHIO
I1 TeICSIY TOHH B TOJ

10.  peakTopHBIH OJOK YCTAaHOBKM BUCOpPEKHHIra Ir'yApoHa MOLIHOCTBIO IT ThicSY TOHH
B IOJ(

11.  peakTopHBbIH OJOK HOJY4YEHHUS IeMEHTapHOU cepbl Kilayc-MeTo10M MOIIHOCTHIO
I1 TBICSY TOHH B I'OJl IO KUCJIBIM razaM

12. peakTopHbIi  OJOK  YCTAaHOBKM  IIOJIydeHHMs  CTHUpOJa  JIerujpartanuen
MeTHI(eHUIKapOuHOoIa MOIIHOCTBIO 11 ThICSY TOHH B roA

13.  peakTopHBIH OJOK YCTAaHOBKM MOJy4eHUs (opMalpleruaa  a3poOHBIM
OKHCIICHEM MEeTaHOJa MOIIHOCTBIO I1 ThiCAY TOHH B roA

14.  peakTopHBIH OJIOK YCTAaHOBKHM THOJy4eHHUs O€H30Ja THAPOJCATKUINPOBAHUEM
¢pakunu C6-C8 nuposn3Hoi Gppakiiui MOITHOCTHIO [T ThICSY TOHH B roj

15.  peakTopHbIi  OJOK  YCTAaHOBKM  MOJIydeHHS  TPUMEpPOB  IPOIMUIICHA
onuromepusanueit nponuieHa [1 Teicsd TOHH B rojt

16.  peakTopHBIH OJIOK MOTyYeHHs BOJIOpO/a ¢ mapoBoil koHBepcuel I Thicsy TOHH B

TOJ.



17.  peakTopHBIH OJIOK TOJydeHHs THIPONEPUKUCH ATUIOEH30JIa KUCIOPOIOM
BO3/yXa MOIIHOCTHIO I1 THICSIY TOHH B TOJ

18.  peakTopHBII 670K MOJTy4EHUs bopmanpaeruaa OKHUCJIMTEIbHBIM
JETHAPUPOBAHIEM METaHOJa MOIIHOCTHIO 11 ThICSAY TOHH B TOA

19.  peakrtopHbIi ONOK TmONydyeHHS H300yTHIIEHA AECTHAPHUPOBAHHEM H300yTaHa
MOIIHOCTHIO 1 ThICSY TOHH B roJ

20.  peakTOpHBIM OJIOK TMOJy4EHHs STHJIEHA MUPOJIU30OM YIIIEBOJOPOIHOTO CHIPHS
MOIIHOCTHIO 1 THICSY TOHH B o1

21.  peakTOpPHBIN OJOK MOJIYYEeHHUS] OKUCH ITUJICHA OKHCICHHEM STHJICHA KHUCIOPOJIOM
MOIIHOCTHIO 1 THICSY TOHH B roJ

22.  peaKkTOPHBIM OJOK MOJYYEeHHUs STHIOCH30Ja aTKWIMPOBAHWEM MOMIHOCTHIO [T
TBICSY TOHH B TOJ

23.  peaKTOPHBI OJOK MOJY4YEeHHUS TPUHU30OYTHIATIOMUHHUS MOITHOCTHIO Il ThHICSY
TOHH B T'0JT TIO TTOJIMU30TIPEHY

TpeOGoBanus K cogepkaHUI0 KypcoBOi padoThl
KypcoBas paboTa q0KHa UMEThH CIIEAYIOIEe COACPIKAHUE:

BBEICHUE. ...

Teopernueckrie OCHOBBI MPOSKTHUPYEMOTO MPOU3ZBOACTBA. . .uveenerennn....

1.1  Csenenusi 06 OTEYECTBEHHBIX U 3aPYOCIKHBIX MPOU3BOJUTEIIAX. . ...

1.2  TeXHHKO-IKOHOMHYECKOE CpaBHEHHE CYIIECTBYIOIINX METOJIOB
100010)763: 100 (65 3 32 DN

1.3 XuMudeckue u GU3NKO-XUMUIECKHE OCHOBHBI TPOU3BOJICTBA. . ......

1.4 OU3NKO-XUMUYECKHE W TEIIO(U3UYECKHE CBOWCTBA HUCXOJTHBIX  BEIECTB,
MMPOMEKYTOUHBIX, IIEIEBBIX U TOOOYHBIX MPOAYKTOB. .....

TexHomoTH4YecKue OCHOBBI TPOCKTUPYEMOTO MPOU3BOJICTBA. ..............

2.1 OCHOBHBIC CTAJIUU U TEXHOJOTHYECKUE OTICPAITUH. .. .veenveennnnnnn.

2.2  XapakTepHuCTHKa CbIpbs, IIEJIEBBIX U TMOOOYHBIX MPOIYKTOB, BCIIOMOIaTEIbHBIX
MaTepHUaIOB U DHEPTOHOCUTEICH . ....ouveueeneannenne..

2.3 Ornrcanne TeXHOJIOTHYECKON CXEMBI POU3BOACTBA. .. .uvvnennn...

2.4  AHaTUTHYCCKUN KOHTPOIb MTPOUBBOMCTBA. .. euuurenreennneenneannnanns

Texnosornueckue pacueTsl IPOCKTUPYEMOTO MPOU3BOJICTBA. ..............

3.1  MarepranbHbIA 0aTAHC YCTAHOBKH. . .\vueteenreeneeanreenneennneannns

3.2 PacueTsl 1 BEIOOP TEXHOJOTHYECKOTO OOOPYIOBAHHUS. ... .............

3.3  Pacuer xoinyecTBa TEXHOJIOTHUYECKOTO 00OPYIOBAHHUS. .. ............

3.4  MogenupoBaHue U ONTUMU3ALNSA TEXHOJIOTUYECKOTO y3Ta. .........

3.5 MexaHuuyecKuil pacyeT OCHOBHOTO AMMAPATA. .. ..uuueneerneaneennnnnn

3.6 TemmoBON OATAHC PEAKTOPA. .. .uvenrreenreeneeeanreeaneeaneeanneannnans
O6beMm oTuera cocrapiseT 40-50 cTpaHUIl MAIIMHOMUCHOTO TeKkcTa hopmara A4.

3amuTa KypcoBoii padoThbl

Ha ocHoBaHuuM KypcoBOl paOOTBl COCTaBIISIE€TCS YCTHBIM JIOKJIAJ, PACKPBIBAIOLIMI
OCHOBHBIE LIEJIM U 33Jjaud, METOUKY JJaDOPaTOPHBIX UCCIIEI0BAHUM, pe3yabTaThl IPOBEJCHHOMN
paloThl. 3aciaylInBaHUE J0KIAI0B IPOXOAUT B KabuHeTe 38 b uncTuTyTa 3a paboToil Kpyrioro
CTOJIA.
IIpaBnia opopmiieHust KypcoBoii padoTbl
Odopmiisercst oT4eT Mo TpeOOBaHUAM, MPEIbSBIAEMbIM K TeKCTOBbIM JokymeHTam [ECK]/]
I'OCT 2.105 - 95]. TekcToBble AOKYMEHTHI BBINOJHSAIOT ¢ NpuMeHeHueM DOBM (mpudt 14
pa3mepa, Times New Roman, MexcTpouHbIi HHTEpBa - OAMHAPHBIH).

Kpurtepun oneHkn KypcoBoii padoThI:

XapakTepucTuka OTBeTa baner




KypcoBas pabora cocraBieHa TpPamMOTHO, IOJHOCTBIO PACKPBITHI OCHOBHBIC
TEPMMHBI, TMOHATHSA, JIOTUYHO U3JI0KEH OCHOBHOW Marepuan pabotsl. Jlan
MIOJIHBIN, Pa3BEPHYTHIM OTBET HA MOCTABICHHbIE BOMPOCHL. OTBET hopMyaupyeTcs
B TEPMHUHAX HAyKH, H3JI0XKEH JIMTEPATYpPHBIM S3BIKOM, JIOTHYEH, J0Ka3aTescH,
JEMOHCTPUPYET ABTOPCKYIO IMO3ULUIO CTYICHTA.

96-100

B kypcoBoii paboTe AaH MOJHBIN, HO HEAOCTATOYHO MOCIIEOBATEIbHBIN OTBET HA
IIOCTABJIEHHBII BOIIPOC, HO NPU 3TOM IOKAa3aHO YMEHHUE BBIJECIUTh CYLIECTBEHHbBIE
1 HECYILIECTBEHHbIE IPU3HAKU U NIPUUYUHHO-CJIEICTBEHHbIE CBA3U. OTBET JIOTMYEH
U U3JOXKEH B TEepMUHAX HaykKH. Moryr ObITh AomymieHsl 1-2 omwuOku B
ONpE/ICICHUN OCHOBHBIX IMOHSTHI, KOTOPbIE CTYAEHT 3aTPYAHSETCS HCIPABUTH
CaMOCTOSTEIbHO.

75-96

JlaH HEnoJHBIA OTBET, JIOTHKAa M IOCJIEA0BATEIBHOCTh H3JIOKEHHUS HMMEIOT
CYILIECTBEHHbIE HapymieHus. Jlomymensl rpyOble OMMOKH TpH ONPEACICHUN
CYLIHOCTH PacCKpbIBA€MbIX NOHATUMN, TEOPUH, SIBJICHUH, BCIECICTBUE HETIOHUMAHUS
CTYJAEHTOM HX CYIIECTBEHHBIX M HECYIIECTBEHHBIX IIPU3HAKOB U CBs3el. B oTBere
OTCYTCTBYIOT BBIBOJIbl. YMEHHUE PACKPHITh KOHKPETHBIE MPOSIBICHUSI 0000IIEHHBIX
3HaHu# He noka3aHo. PeyeBoe opopmiieHre TpedyeT nonpaBoK, KOPPEKLHUH.

60-75

JlaH HEemoJIHBII OTBET, MpPEACTaBIAIONINI cO00N pa3po3HEHHbIE 3HAHUS MO TEME
BOIIPOCA C CYIIECTBEHHBIMH OIIMOKaMU B ompeneneHusax. lIpucyrcTByror
(dbparMeHTapHOCTh, HEJIOTHYHOCTh u3N0oXKeHus. CTyIeHT He OCO3HAeT CBS3b
JAHHOTO TMOHSTHUS, TEOPUM, SBICHHUS C JPYTMMHU OOBEKTAMHU JUCIUIUIMHBI.
OTCYTCTBYIOT BBIBOJIbI, KOHKpPETH3allUi U JI0Ka3aTe€IbHOCTh HU3JI0KEHUs. Peub
HerpamoTHas. J[OTOJHUTENBHBIE M YTOUYHSIONIME BOIIPOCHI IIPENOJABATENS HE
MIPUBOJAT K KOPPEKIIUH OTBETA CTY/IEHTa HE TOJIbKO Ha MOCTaBJIEHHBIN BOIIPOC, HO
W Ha Jpyrue BOMNPOCHl IUCHUIUIMHBL. He monydeHsl oTBeThl MO 0a30BBIM
BOIIPOCaM JTUCHUTIIINHBI.

0-60
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