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

OUCUUNIUHDL

Kommereninm:

[1K-4 CriocoOeH K onepaTUBHOMY YIIPABICHUIO XUMHKO-TEXHOJOTHYECKUM O0BEKTOM IO MPOU3BOJICTBY OPraHUYECKUX BEIIECTB

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

[1K-4.2 YmeeT uuTaTh MPOEKTHYIO JTOKYMEHTAIUIO; pa3pabaThiBaTh METOAMYECKHE U HOPMATHUBHBIC MaTE€pHAlbl, TEXHHYECKYIO JOKYMEHTAILHIO, a
TaK)K€ BHOCUTH MPEAJIOKEHUS U MEPOIPHUATHS M0 OCYIIECTBICHUIO pa3pabOTaHHBIX MPOEKTOB M MPOU3BOJCTBEHHBIX Mporpamm; 3h(ekTUBHO U 6e30MmacHo
9KCILTyaTUPOBATh 000pYyI0BaHUE, 3/1aHUS U COOPYKECHHUSI, 3aKPETIICHHbIE 33 IPOU3BOACTBOM; aHAIM3UPOBATH MPUUMHBI Opaka U BBITyCKa MPOTYKIIMH HU3KO-
ro KauecTBa, pa3padaTbiBaTh MEPOMPUSITHS TI0 €r0 MPEeIyNPEexkICHUI0; MPOBOIUTH TEXHUKO-3KOHOMHYECKYIO OIICHKY WHKEHEPHBIX PEIICHUI Ha OCHOBE pac-
YeTa OCHOBHBIX TMOKa3aTeliell SKOHOMUYECKOHN 2((HEKTUBHOCTH

[1K-4.3 Bnageer HaBbIKaMu YIpaBJICHHs] TEXHOJIOTMYECKUM IMPOLIECCOM; KOHTPOISL COOTIOCHHS HOPM TEXHOJIOTMUYECKOTO PEKUMA, YCTAaHOBICHHBIX
pErJIaMeHTOM, TIPAaBMJI OE30MACHOCTH HAa TEXHOJIOTMYECKOM OOBEKTE; KOHTPOJII PabOThI IO MOBBIMIEHUIO 3()EKTUBHOCTH ITPOU3BOACTBA, COKPAIEH ST HOPM
pacxo/ia ChIpbs, SHEPrOPeCypCcoB, pEareHTOB; MPOBECHUS PACCIEAOBaHUN U yUET BHEIUTAHOBBIX OCTAHOBOK YCTaHOBOK, 00OPYIOBAaHMs, TPOU3BOICTBEHHBIX
HEMOJA0K; 00eCreueHns: CBOEBPEMEHHON U MPABUIBLHONW KOOPAWHAIMU PabOThl TEXHOJIOTUYECKOTO O0OBEKTa B CIydasx aBPUIHBIX CUTYallHil; METOAaMHU
OIIeHKH 2(P(PEKTUBHOCTH HCIIOIH30BAHUS PECYPCOB MPEATIPUATHUS IS peau3alii TEXHOJIOTHUYECKHUX MPOILIECCOB U MPOU3BOJICTBA B I[€7IOM; HaBBIKaMU cOOpa
1 00pabOTKU TaHHBIX, HEOOXOJUMBIX JJIsl OTIpEAeTICHUS SKOHOMUYECKOU 3 (HEKTUBHOCTH



Hnouxkamopowi

dmanol hopmuposanusa é npoyecce 0c60eHUA OUCUUNTUHDBL

oocmudiceHus (vkazamw ece memwl uz PIIJ])
KomnemeHyuu Jlexyuu Ilpakmuueckue Jlabopamopnuie Kypcoeoit npoekm Haumenosanue
3anamus, 1abopa- 3anAmMuUA (paboma) ouenouH0z0 cpedcmea
MOpPHBLI NPAKMUKYM
I1K-4.1 Tema 1-8 Tema 1-8 Tema 1-8 Tema 1-8 Konumponsnas paboma,
nabopamopuasn paboma
Nel,2, zpynnosas ouckyc-
cua Nel,2, npakmuueckasn
paooma Nel, 3auem ¢
OUCHKOIl, IKIAMEH
I1K-4.2 Tema 1-8 Tema 1-8 Tema 1-8 Tema 1-8 Koumponvnas paboma,
nabopamopuasn paboma
Nel,2, zpynnosas ouckyc-
cua Nel,2, npakmuueckasn
paooma Nel, 3auem ¢
OUCHKOIL, IK3AMEH
I1K-4.3 Tema 1-8 Tema 1-8 Tema 1-8 Tema 1-8 Koumponsnas paboma,

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




Ilepeuensv oyenounvix cpedcme no oucyuniune (Mooyo)

OueHuBarone MEpONpUATUS Kon-Bo - babt
min [ max

6 cemecTp
BrInonHeHne npakTHIecKoi paboThl 1 6 10
Brinonaenue 1abopaTopHbIX padoT 2 9 16
['pynnoBasi AMCKYyCCHS 2 3 4
KonrtpomnbHas pabota 1 18 30
3aueT ¢ OLIEHKOM 1 24 40
NTOTI'O 60 100
7 cemecTp
BrInonHeHne npakTHIecKoi paboTh 1 6 10
Brimonaenune mabopaTopHbIX padoT 2 9 16
['pymnnoBasi AMCKYyCCHSI 2 3 4
KonrtpomnpHas pabora 1 18 30
DK3aMeH 1 24 40
NTOTI'O 60 100

O1eHOYHBIE CPEICTBA Koma-Bo Min, 6aioB Max, 6amioB

KypcoBas pabora 1 60 100




HlIxana ouenusanus

Mudposoe
BbIpPa:KeHHe

BbipaxkeHue B
oaJsax:

CaoBecHoe
BbIpaKeHHe

Kputepun onieHKH HHIMKATOPOB AOCTHKEHUs IPH hopMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLleHKOI

5

87 -100

Otnu4Ho (3a-
YTEHO)

O1neHKa «OTJIMYHO» BBICTAaBIISICTCA CTYIEHTY, €CJIH TEOPETUUECKOE COIep-
JKaHHME Kypca OCBOCHO IOJHOCTBIO, O3 Ipo0esioB; HCUEepIIbIBAIOLIE, ITOCTIe-
JIOBaTEJIbHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT MaTepuai; CBOOOJHO
CHpaBIAETCS C 3aJadyaMy, BONPOCAMHM W JAPYTMMH BHIAMH IPUMEHEHUS
3HaHUI; HUCIIONB3YET B OTBETE AOMOIHUTEIbHBII MaTepua Bce IpeayCcMOoT-
PEHHBIE IPOrPaMMOi! 3a1aHMsI BHIIIOJIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLle-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MAaKCHMAaJIBHOMY; aHAIM3UPYET MOTyUYeH-
HBIE PE3YyJbTaThl; MPOSBISIET CAMOCTOATEIIBHOCTh MPH BBINOJIHEHUM 3a7a-
HUH

74 - 86

Xoporio (3a-
YTEHO)

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

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

O1neHKa «yZOBJIETBOPUTEIBHO» BBICTABIISCTCS CTYIEHTY, €CIH TEOpeTHIe-
CKOE€ COJIepXaHHe Kypca OCBOEHO YaCTUYHO, HO MPOOesbl HE HOCST CyIIe-
CTBEHHOTO Xapakrepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOH 3a-
JaHU{ BBHIIIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, TP OTBETE HA NOCTaBJICH-
HBI BOIIPOC CTYIEHT JOITyCKAaeT HETOYHOCTH, HEIOCTATOYHO NPaBHIIbHbBIE
(bopMyIUpoOBKH, HAOIIOAAIOTCS HAPYIIEHHUS JIOTHUYECKOH MOCIIenoBaTelb-
HOCTH B U3JI0KEHUH TPOrPaMMHOI0 MaTepHaa.

Huxe 60

Heynosnetso-
PUTEIHHO
(He 3auTeHO)

OrneHKa «HEYZOBICTBOPUTEIHHO» BBICTABISIETCS CTYICHTY, €CIIM OH HE
3HAeT 3HAYUTEIHHOW YacTH MPOTPAMMHOTO MaTepHalia, JOIYCKaeT CyIIle-
CTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJIBIIIMMHU 3aTPYJAHEHUSMHU BBITIOTHSIET
MpaKkTHYecKue paboThl, HEOOXOAWMBIC NPAKTUYSCKHE KOMIIETSHIIMN HE
c(hopMUpOBaHKI, OOJTBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMON 00ydYeHHS
y4eOHBIX 3aJ]aHWif HE BBIITOJIIHEHO, KAYECTBO MX BHIMIOJHEHUS OI[CHEHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MHHUMAJIBHOMY




Kparkas xapakTepucTHKa OlleHOYHBIX CPeJACTBa

Ne | Haumenosanue | Kpamkaa xapakmepucmuka oyenounozo cpeocmea | Ilpeocmaenenue
n/n OUEHOUHO20 OUEeHOUHO20 cpeo-
cpeocmea cmea é ponoe
1.  |IIpakTuueckoe B xone npakTuueckux padoT CTYJAEHTHI OBIaAeBatoT | TeMbl mpakTUUECKUuX
3aHSTHE YMEHHUSIMH I10JIb30BaThCs pabOTaTh C HOPMAaTUBHBIMU  |3aHATUIN; KOHTPOJIb-
JOKYMEHTaMH U NHCTPYKTUBHBIMU MaTepHallaMH, HbIE€ BOIIPOCHI U 33]1a-
CIPaBOYHMKAMU, COCTABJIATH TEXHUUECKYIO IOKYMEH- |HMS [10 TEME ITPaKTH-
TaIlMIO; BBITIOJIHATD YEPTEIKHU, CXEMBbI, TAOJIHIIBI, pe-  |4ECKOTO 3aHATHS
1iaTh pa3HoOro poja 3aJaui, AejaTh BEIYUCICHNUS,
OIIpEAEIATh XapaKTEPUCTUKH PA3JINYHbIX BELLECTB,
00BEKTOB, siBIIeHUH. L{e/b mpakTHYecKux 3aHsATHIA 3a-
KJIFOUAEeTCsl B BIPAOOTKE Y CTY/IEHTOB HaBBIKOB IIPH-
MEHEHUS TOJYYEHHbIX 3HAHUH JIJIs1 peleHUs] IPaKTh-
YEeCKHUX 3a/1a4 B IIPOLIECCE COBMECTHOM JI€ATENBHOCTH C
IIPENnoJaBaTeNIIMU.
2. |I'pymmoBas muc- |OLeHOYHBIE CPENICTBA, O3BOJISIOMINE BKIIOUNTE 00y- |[lepedens auckyccu-
KyCCHsl YarOIIMUXCS B IPOLECC 00CYKIEHUSI CIOPHOTO BOIIPO- [OHHBIX TEM JJIS IIPO-
ca, IpoOJIeMbI U OLICHUTh UX YMEHUE apTYMEHTUPO-  |BEICHUS KPYIJIOTO
BaTh COOCTBEHHYIO TOUKY 3PEHHUSI. CTOJa, TUCKYCCHUH,
MIOJIEMUKH, JUCITYTa,
ne0aToB
3. |KontponbHas pa- |CpeacTBo MPOBEPKU YMEHUN PUMEHSTH MOMy4eHHbIe |KOMIUIEKT KOHTPOIIB-

oora

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

HBIX 33JIaHUH I10 Ba-
pUaHTaM




MunuctepcTBo oOpazoBanus v Hayku Poccuiickoit deneparun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUM HHCTUTYT ((punrai) dheaepaibHOTO
roCyAapCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAJIBHBIN UCCIE0BATEIbCKUM TEXHOJIOTHYECKUN YHUBEPCUTET)
Hamnpasnenue noarotosku: 18.03.01 Xumuueckass TeXHOJIOTHSA
[Tpodunb MOArOTOBKHU: «XHUMHUYECKAs TEXHOJOTHs OPTAaHUYECKUX BEIICCTBY

JlaGoparopubie padoTsl (6 cemecTp)
0 TUCHUIUTMHE «TeXHOJIOrUsl OCHOBHOTO OPraHUYECKOro U HEPTEXUMUYECKOTO CUHTE3a)
JlaGopaTtopHnas padora Nel «ITuponu3 yrieBogopoaoBy»

Padora Nel IlonGop onTUMaIbHOTO COCTaBa YIJIEBOJOPOIHOTO CHIPBS C ICNIBIO YBEIH-
YEHHsI BBIX0JIa Ta3000pa3HbIX MPOJYKTOB MUPOIH3A.

Ileab padoThI: CIUIAHUPOBATH SKCIEPUMEHT IMOCIEIOBATEILHBIM CUMIUIEKC- METO/0M,
HAWTH COCTaB ChIPbsI, P KOTOPOM BBIXOJ1 ra3000pa3HbIX MPOAYKTOB MaKCUMAJICH.

IIpudopsl: yctaHoBKa (puc. 1) BKiIO4aeT B ceds ciaenyromue mprudops:

- 1 — genuTenbHas BOpOHKA (MUTaHHE PEAKTOpa),

- 2 — TepMornapa,

- 3 — snekTporneys A 000rpeBa peKkTopa,

- 4 — X0nOJUIILHUK,

- 5 — npuemMHUK,

- 6 — rasocuer4uK,

- 7 — nmpubop MmoKa3zaHus TEMIEPATYPHI,

- 8 — perymstop temneparypsl (JIATP),
- 9 — peaxrop.
PeakTHBBI: B KaUeCTBE CBHIPbS HCIIOB3YEM 3-X KOMIIOHEHTHYIO CMECh: TeKcaH, OEH30I1, ¥ U30MPEH.
Pacuer cocTaBa cMecH yriieBojopoaoB

IocaenoBarenbublii cumiieke-merox (IICM). [louck onTUManbHOrO COCTaBa ChIPbs
Bezetcst MmetogoM [ICM. TICM obnagaer psaoM MpeuMyIIecTB IO CPAaBHEHUIO C APYTUMH METO-
JaMH ONTHUMHU3AIMKA TEXHOJOTHYecKoro mpoiecca: npoctora IICM, aBmkeHHEe K ONTHMYMY
MPAKTUYECKH OCYIIECTBIIACTCS MIPH OYEPETHOM IKCIIEPUMEHTE, Ha TI0OOM dTare dKCIEPUMEHTH-
POBaHUS B MOWCK ONTHUMAIbHBIX 3HAYEHUN (PaKTOPOB MOKHO BBECTH HOBBIHA (haKTOp MyTEM J0-
MOJTHUTENBHOTO BKIIIOUEHUS B TEKYITUI CUMILIEKC-TIIAH BCETO JIMIIb OJHOTO OIIBITA.

Cymrocts Metona [ICM nyudriie Bcero mpoAeMOHCTPUPOBATh Ha CIEAYIONIEM PHCYHKE
(puc.1). IlpenmonokumM, 4TO HEU3BECTHAsI HaM 3aBUCHMOCTH BBIXOJA MPOJYKTa OT 3HAUEHUUN
IBYX (pakTOPOB BBITJISAUT TaK, Kak 3TO oTpaxkeHo Ha puc. 1. [Touck 3navennii X; u Xy, mpu Ko-
TOPBIX BBIXOJ MPOJYKTa MaKCHMalieH, HauHeM ¢ 00nacTu orpaHnyeHHou Toukamu 1,2,3. Kax-
JIBII MCCIIeI0BATENb-TEXHOJIOT JOKEH UCXOIHYI0 00J1acTh SKCIIEPUMEHTHPOBAHUS BBIOpATh Kak
MOKHO ONMkKe K ONTHUMAalbHON Ha OCHOBE CBOEW MPAKTUYECKOW MHTYWUIIMU WU Ha OCHOBAaHUU
KaKHX-TO TEOPETUYECKUX PEKOMEH AN,

[Tocne ompeneneHus MCXOMHON 00JaCTH SKCIEPUMEHTHPOBAHUS HEOOXOIUMO pPacCyu-
TaTh KOHKPETHBIC 3HAUYCHHUs (PAKTOPOB B KAXKJIOM dKCIiepuMeHTe. PacueT aTux 3HaueHuit hakTu-
YEeCKH CBOAMTCA K pacdyeTy KOOpAMHAT MPABHIBHOTO CHUMIUIEKCA - (PUTYpPHI C YHCIOM BEPIIUH
(x+1) Ha egunMIy Oosbiie yncna GakTopoB (k). B manHON paboTe CUMIIJIEKCOM SIBISETCS Tpe-
VrOJIbHUK, KaK Ha puc.l.

KoopauHaTsl BepuInH UCXOAHOTO CUMIUIEKCA OMPEIEISIIOT U3 CICAYIONEH MaTPHUIIB:
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Yucno CTpOK B HMCXOJHOHW MaTpuile COOTBETCTBYeT uuciny ombiToB N=K+1. a 4wmcio
CTONOIOB PaBHO YUCIy GaKTOPOB.
3HaueHus ly 1 Ry paccUnUTHIBAIOT 110 YPaBHEHHUSM:

1 k

h=———— R = |——
\/m 2(k +1)

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

Hcxomaas 00macTh SKCIIEPUMEHTUPOBAHHMSI OIIPE/ICIICHA B CIICIYIOIINX HHTEPBAJIaX:

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

Matpuiia uCXOJHOTO CUMIUIEKCa B OTHOCUTEIBHBIX SIMHUIIAX OyIET BBITJISIICTh TaK:

Tabnuna 1.1 Martpuiia cuMImiekc - rmiaHa ajis k=2

X1 X2

wiN|-— |2

I[JI)I OIpCACIICHUA a6COJIIOTHI)IX 3Ha4YCHUHU (1)aKTOp0B B UCXOJHOM CHUMIIICKCE HCIIOJIb3Yy-
0T COOTHOIIICHUC:
Xfan _ Xlaar()
&
foi

rae X, - OTHOCHUTENIBHOE 3HaueHue i-0ro axropa;

oi

Xy

aaf

X; "~ abCOIFOTHOE 3HaueHue I-0r0 (hakTopa;

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

i - MIHTEpBaJ BapbUPOBaHUs I-0r0 pakTopa.
Matpuiia uCXOJHOTO CUMIUICKC - TUTaHA B a0COJIFOTHBIX €TUHUTIAX:

X1, %00 X2, %600

wiN|+— |2

Crparerus noucka ontumyma B Meroze [ICM 3akitoyaercs B nepeMelieHnn CUMILIeKca
OTHOCHUTEJIBHO BEPIIVHBI, MMEKOIIMN HauxXyImud pesynbrar. Hauxyamas Todka MCXOIHOTO
CHUMIIJIEKCA 3aMEHSIETCSl HOBOM, PACIIOJIOKEHHON CHMMETPUYHO OTHOCHUTENIBHO BEPIIHHBI, NME-
IOIMA HaMXyAIIWA pe3ynbTaT. Haumxyzmas Touyka MCXOJHOTO CUMILIEKCA 3aMEHSETCS HOBOW,
PacIoJIOKEHHON CUMMETPUYHO OTHOCUTEIBHO LIEHTPA I'PAaHMU CHMILIEKCA, HaXOASAIIEHCs Hallpo-
TUB Hauxyjamen BepunHbl. Ha puc. 1 Hauxynmas Touka 1 ©CXOIHOTO cUMILIEKca Obula 3aMeHe-
Ha TOYKOH 4, pacroiioKeHHOH cuMMmeTpudHo Touke 1. HoBbrit cumruiekce 2-3-4 pu 3TOM Tiepe-
MECTHUJICS B CTOPOHY ONITUMYyMa.

Koopannats! kax10i1 HOBOM BEPITMHBI HAXOJISATCS MO CIEIYIOIICH hopMyIie:

k
Xi g = sziu —%xio;i =12,...k

i=0



[Tocne Toro kak cocTaB yIrJIeBOJIOPOIHON CMECH pacCUYUTaH, IPOBOIAT IKCIICPUMEHT.
BoinosiHeHue padoThbl

[Tuposnu yrieBogopOAHOTO CHIPbsl BEIETCS Ha yCTaHOBKE (puc. 1) mpu TemrepaType
1000 °C.

[lepen HauasoM ombITa MPOBEPSIOT MPABUIBLHOCTH COOPKH, HAIEKHOCTh M T€PMETHY-
HOCTh BCEX COCIMHCHHH YCTaHOBKHU. BKio4aroT aektpomneus 3 s oborpeBa peakropa. [locie
TOro Kak temmneparypa B peaktope gocturaer 1000 °C, B XxonoauiabHUK 4 OAa0T BOy. 3aJaH-
HYIO TEMIIEPATYPY B PEAKTOPE MOJICPKUBAIOT C IIOMOIIBIO TEPMOPETYIsATOpa 8.

[IpuroroBiaeHHYIO CMECh YIIIEBOJIOPOIOB MOAAIOT B A03aTOp 1. MOMEHT 1Mo1auu ChIPhs B
PEaKIMOHHYIO 30HY MPUHUMAIOT 32 HA4aJIo ONbITa. Bee AKkcrepuMeHThl HE0OX0IMMO TTPOBOIHNTH
IIPU TIOCTOSIHHOM 00BEMHON CKOPOCTH IMOJA4M YIIIEBOJAOPOIHOTO CHIPhs (BpeMs MUCTEUEHUS ChI-
pbs 30-35 muH).

ITo okoHuaHuU ombITa PUKCUPYIOT 00BEM Ta30B MPOIICANINX Yepe3 ra30BbIe Yachl 6 U
Maccy xkuaKoi ¢azpl. CoCTaBISIIOT MaTepUATIbHBIN OajlaHC MpOoIecca, PaCCYMTHIBAIOT BBIXOJ T'a-
3000pa3HBIX MPOAYKTOB Muposin3a. CpaBHUBAIOT 3HAYEHUS BbIXOJa ra3000pa3HBIX MPOIYKTOB,
HAUXY/ALIUN pe3ylbTaT OTOPAChIBAIOT M PACCUUTHIBAIOT HOBBIM COCTaB CMECH YIJIE€BOJIOPOIOB.
DKCHepUMEHTHI MPOBOAST MOKa HEe OyIeT JOCTUTHYTO HpeeNbHOE 3HAUYEHHE BBIXOJ]la ra3000-
pa3HbIX MPOAYKTOB, MOCIE YXYAIICHUS IMOKa3aTess mpolecca paboTy MpeKpaIiaoT.

Od¢opmiienue pe3yabTaToB

CocTaBIsIOT MaTepUaIIbHBIN OaJIaHC MpoIlecca MUPOIN3a:

1. PaccunthiBaroT Maccy moJiaHHoro chipbd Mcev=Vem: Pem, Te Vem, Pem - 00beM
(MJ1) ¥ MJIOTHOCTH (T/MJT) YIIIEBOAOPOIHOM cMecH. [IIOTHOCTh cMecH paccUuTHIBAIOT 1O POpMY-
ne p; =0,-p,+0,:p, + 0, p;, X1, X2, X3-00BEMHBIC ITPOLIEHTHI COOTBETCTBEHHO I'EKCaHa, H30-

npenHa, Oensona, %00; p,, 0,,P; - MIOTHOCTU COOTBETCTBEHHO I€KCaHa, M30IpeHa, OeH30Ia,
r/MIL.
2. PaccuunThiBaloT Maccy ra3o00pa3HbIX MPOIYKTOB THUPOJIN3a, YCIOBHO CYHMTAs, YTO

Ty I j, e V - 00beM ra3000pasHbIX MPOTYKTOB
i.0.

B OCHOBHOM OHH COACPKAT 3THUJICH m

[0 Ta30CYeTUYHKY, J1; Vyy - MOJAPHBIA 00bEM ra3a Mpu HOPMAJbHBIX YCIOBHSX; Vyy =22,4
a/mMonb; M, - MoJIsipHas Macca 3TuieHa, M, =28 r/Moib.

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

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

IIpuxon, r Pacxon, r

1. YranepoaHoe coipbe

1. YdKunkue npoayKThel OUPOIU3A
B TOM YHCJIE a POAYK P

2. 'a3000pa3Hble NPOAYKTHI MU~

reKCcaH
HU30MPEH poitisa

P 3. Kokc
OeH30I

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

Pe3ynbrarhl skciepuMeHTa NPUBOAAT B Tabnuie 1.3

Tabmuma 1.3 ITouck metogom IICM onTMMaIbHOIO COCTaBa

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

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

g lwin

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

Pa6Gora Ne2 V3ydyeHue BIUsHUS TeMIIepaTyphbl Ha BBIXO Ta3000pa3HbIX
MPOAYKTOB ITUPOJIN3a

Ileab paGoThl:  CIUIAHUPOBATH  AKCIEPUMEHT  MOCJIEIOBAaTEIbHBIM  CHMILJIEKC-
METOJIOM, HAaUTH COCTaB ChIPbs, IPU KOTOPOM BBIXOJ] ra3000pa3HbIX MPOAYKTOB MaKCUMAJIEH.

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

- 1 - nenuTenpHas BOPOHKA (TUTAHUE PEAKTOPA),

- 2 - TepMoIIapa,

- 3 - BJIeKTponeyb sl 000rpeBa peakTopa,

- 4 - XOJIOIWIBHHUK,

- 5 - IpueMHUK,

- 6 - ra3ocueTYNK,

- 7 - npubop MoKa3aHus TEMIIEPATYpPHI,

- 8 - perynsarop temnepatypst (JIJITP),

- 9 - peakTop.

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

Boinosinenune paéoTnl

DKCIepUMEHTHI MPOBOJAT HA YCTAaHOBKE mupoiusa (puc. 1), MeTogudeckue yka3aHus K
BBITIOJTHEHHUIO Pa0OTHI U3N0keHbl B padote Nel. Haiinennslit B pabote Nel onTumanbHbIi cocTaB
CBIpbsl TOJIBEPraeTcs MUPOIU3y NpH 4-X paznuyHbIX Temmneparypax: 600 °C, 800 °C, 1000 °C,
1200°C.

DKcrepuMeHThl He00X0IUMO MPOBOJIUTH MPU MOCTOSHHON 00BEMHON CKOPOCTH TMOJA4H
YIJIEBOJOPOIHOTO ChIphs (BpeMsi uctedeHus ceipbsi 30-35 mun). [To okoHuaHuM omnbita HUKCH-
pyIOT 00BeM ra30B MPOUISANINX Yepe3 ra30BbIe Yachl 6 U Maccy KUIKOM (a3bl.

Odopmienue pe3yJbTaToOB

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

Tabmuna 1.4

T, OC VI‘a37 ! rll %

600

800

1000

AWINIRFRZ

1200

Ha ocHOBaHMU MOJTy4EHHBIX JAHHBIX CTPOST IpaMKy 3aBUCUMOCTEH BBIXOZa ra3000pas-

HBIX IPOAYKTOB IIHUPOJIA3a OT TEMIIEPATYPHI.
PaGora Ne3 3aBHCUMOCTH BBIX0/1a Fa3000pa3HBIX MPOAYKTOB MHPOJIN3A
OT BpeMEHHM IMpeObIBaHMsI YIJIEBOAOPOIHOIO CHIPhSl B PEAKTOpe

Ilenb paGoThl:  CIUIAHUPOBATH  DKCIEPUMEHT  IOCJIENOBATEIIBHBIM  CHUMIIIEKC-
METO/I0M, HAalTH COCTaB ChIPbs, P KOTOPOM BBIXO/1 I'a3000pa3HbIX MPOIYKTOB MAaKCHMAJIEH.

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

- 1 — nenuTenpHas BOPOHKA (MUTaHUE PEAKTOPA),

- 2 — Tepmonapa,

- 3 — aseKTpoIneyb g 000rpeBa peKkTopa,

- 4 — XOIOOUIbHIUK,
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- 5 — mpueMHUK,

- 6 — ra3ocyeTYHK,

- 7 — npubop moKa3aHus TEMIIEPATypPhI,

- 8 — perymstop Temneparypst (JIATP),

- 9 — peakrop.

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

BoinosiHeHue padoThl

DKcnepuMEHThl MPOBOJAT Ha yCTaHOBKe mupoiusa (puc. 1), MeToquueckue yka-
3aHUs K BBINTOJHEHHUIO pabOTHl U3I0kKeHbl B pabore Nel. Haiinennwiii B pabore Nel om-
THUMAaJIbHBIM COCTaB CHIPhSI MOJBEPraeTCsl NUPOJIU3Y NMPHU 4-X pa3NIUUYHbIX 3HAUCHUSIX CKO-
poctu noaauu ceipbs: 600 °C, 800°C, 1000°C, 1200°C.

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

Odopmiienne pe3yabTaToB

CocTaBnsgioT MaTepHalbHbIA 0anaHc, pe3yabTaThl 3aHOCIAT B Tabaumy. PaccuuTsl-
BAIOT BBIXOJ ra3000pa3HbIX MPOAYKTOB, BEIYMCICHUS 3aHOCAT B Tabnuny 1.5
Tabnuna 1.5

3
N Tuer, € Vs, M°/c Tip, € n, %

AW IN|IF

OO0BEeMHYI0 CKOPOCTD MOJIa4YU CHIPhS PACCUUTHIBAIOT MO popMyIe:

V,, =——rne Vcwm, Xucr - 00bEM U BpeMsi HCTCYCHHSI CMECH YIIIEBOIOPO/IOB.
efio
Bpemst mpeObIBaHUS CHIPHS B peaKTOpPE HAXOIAT 1O hopmyJe:
2

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

14

Tig =
4
peakTOpa.
Ha ocHoBe IMOJTYYCHHBIX JaHHBIX CTPOAT Fpa(l)I/IKI/I 3aBHCHMOCTEH BBIXOJa razoo00-
pPa3sHBIX MNPOAYKTOB IMHPOJIM3a OT BPEMCHH Hpe6bIBaHI/I}I B pE€aKTOpC yFHeBOILOpO,HHOﬁ
CMCCH.
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Kpurepuu onenku:
CTyIeHT H0JKEeH BBIMOJIHUTS JIBE J1a00paTopHble PabOTHI.
MaxkcumanbHO 16 GayijioB — 32 MOJIHOCTBIO PEIIEHHBIE U TPAMOTHO O(OPMIICHHBIE PAKTH-
4yecKHe paboThl;
MuHuManbHO 9 6aJUI0B — 32 HETIOJIHBINA OTBET C JOMYIIEHUEM IpyObIX OIIHOOK.



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

Bonpocsl 1191 3a4éTa ¢ ouenkoi (6 cemectp)

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

1. IIpoaykTsl, mpousBoauMble pomblinuieHHocThi0o OOHC.

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

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

4. Tepmuueckasi CTaOMIIBHOCTH YTJIEBOJIOPOJIOB. XUMHUYECKUE PEAKIUH, MPOTEKAIOIINE
npu nuponuse. [lepBuynble 1 BTOpUYHBIE peakiuu. DaKTOpPbI, BIUSIONIME HA COCTaB U BBIXOJ
IPOJYKTOB MTUPOJIN3A.

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

6. IlepepaboTka npoAyKTOB Nupoau3a (nmupora3 u nupodOeHsuH). [Ipumenenue npouec-
COB aICOPOIMH U TUPUPOBAHUS JUISI OUMCTKH IETEBBIX (DpaKIuii.

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

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

9. CoBMecTHOE NMPOU3BOJCTBO CTUPOJIA U OKHCH MPONUIICHA. Y3€l MOIydeHUs] TUAPOIIe-
pEeKUCH ATHIIOEH301a.

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

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

12. TexHomornyeckasi cxeMa oJydeHHs STHIOCH301a.

Kpurtepuu onenku:

6 cemecTp:

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

MunnManpHO 24 Gaia — 3a HENOJTHBIN OTBET C JIOMYIIEHHEM IPYOBIX OIIUOOK pH
ONPENIETICHUN CYIIHOCTH PACKPBIBAEMBIX MOHITUH, TEOPUH, IBICHUN
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MunucrepcTBO 00pa3oBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

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

1. CocraBuTh MaTepHaIbHBINA OaNaHC MPOU3BOACTBA M30MPONIIOCH301a ATKUIMPOBAHH-
eM 0eH30J1a TPOMMIIEHOM B MPUCYTCTBUHU XJIOPUCTOTO AITFOMUHUS MPOU3BOAUTENHEHOCTHIO 80 ThI-
csia ToHH B roj. KonBepcus 6eH3omna cocraBisieT 85%, koHBepcus npomuiieHa — 98%, cenekTus-
HOCTH 110 M3omponuiadenzony — 75%. KonundectBo wacoB pabotsl ycranoBku B roa — 8000. IIpo-
[[ECC UJIET 10 CICTYIONIUM PEAKIIHSIM:

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

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

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

Pacxoanbnii ko3 dunmenT nzoammineHoB Ha u3onpeH paseH 1,5. KonBepcus n3oneHrana
Ha nepBoi craauu coctanisier 40%, cenekTUBHOCTh o u3oamuieHam — 80%. B kauectBe no-
OOYHBIX IPOAYKTOB Ha MEPBOM cTaguu 00pa3yroTcs Jerkue yrieBoaopobl. KonnyecTBo yacoB
paboter ycranoBku B o — 8000.

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

Kpurtepuu oneHKku KOHTPOIbHON padoThI:

CryneHT oJDKeH ¢aTh | KOHTPOJIBHYIO paloTy:

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

KoMmmuiekT 3aganuii 1,15 rpynnoBbIx Auckyccuii (6 cemectp)
o pucruruinae b1.B.06 TexHoorust 0CHOBHOIO OPraHUYeCcKoOro M He(hTEXMMHUYECKOI0 CUHTE3A

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

1. [TponykTsl, npousBoanMsble npomslinuieHHocThio OOHC.

2. OcHosHble cbipbeBbie pecypcbl OOHC (KOKCOXUMHUYECKOE ChIphe, HEPTH, MOMYT-
HBI ra3).

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

4, OcHOBHBIE CITOCOOBI MOTYYEHUSI MOHOMEPOB U JIPYTUX HEIMPEACIbHBIX COCAHHE-
Huil B mpombinuieHHOCTH OOHC (BBICIINE M HU3MINE OJIC(UHBI).

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

CCJI.

I'pynnoBas auckyccust Ne2 «[Iuponus yriaeBonopoaos»
1. Tepmuueckasi CTaOUIBHOCTH YTJIEBOJOPOAOB. XUMUYECKUE PEAKIUHU, MMPOTEKAIO-
e Ipru NUpoOJIr3C. HepBI/I‘-IHI)IG " BTOPHUYHBIC PCAaKIH. Pameaanmﬁ MCXaHU3M pPCAKLUU ITHU-
poJin3a Ha IpUMEpe pas3sioKeHUs 3TaHa. DakTOphl, BIUSIOLIME HA COCTAB U BBIXOJ MPOJYKTOB

UPOJTU3a.

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

3. [TepepaboTka muporaza u nupobensuHa. [IpumeHeHue mporeccoB aacopouu u
TUAPUPOBAHUS JJI1 OYUCTKH MPOIYKTOB MHUPOJIN3a.UCIIONIb3yeMbIe aJCOPOEHTHI U KaTaau3aTOphl
THIPUPOBAHUSA.

4. YcTaHOBKa THUAPONCATKHINPOBAHUA. Peakiym, jexame B OCHOBE IPOIECCOB

TUAPOACAITKUINPOBAHNA U THAPOKPCKUHTA. Pa3)1€J'I€HI/Ie MPOAYKTOB Tr'UAPOACATKUIIUPOBAHUSA.

Kpurtepuu oueHk# rpynnoBbIX JUCKYCCHI:
CTyieHT I0JDKEH y4acTBOBATh B JIBYX TPYIIOBBIX TUCKYCCHSX.
MakcumanbHO 4 0aJUTOB — 3a MOJIHOCTHIO PEIIEHHBIE U TPaMOTHO O(GOPMIICHHBIE TTPAKTH-
YecKue paboThI;
MunumanibHO 3 6ajIOB — 32 HETIOJIHBIN OTBET C JOIMYIIIEHHUEM OITHUOOK.
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MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIEA0BATEIbCKUN TEXHOJIOTHYECKUI YHUBEPCHUTET
TexHonoruueckuii GpakynbTeT

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

[IpakTuueckas padora Nel

1. CocraBuTh MaTepHAIbHBINA OaNaHC MPOU3BOACTBA M30MPOIMIOCH30 1a AKHINPOBAHH-
eM OeH30J1a TPOMMUIIEHOM B MPUCYTCTBUU XJIOPUCTOTO AIIFOMUHUS MPOU3BOIUTEILHOCTBIO 75 ThI-
csia ToHH B roj. KonBepcus 6en3omna cocraBmusier 75%, koHBepeus npomuieHa — 90%, cenexkTus-
HOCTB 110 M3omponuiadenzony — 85%. KonumdectBo wacoB pabotsl ycranoBku B roa — 8000. IIpo-
IECC UJIET 110 CICAYIOIINM PEaKIUsIM:

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

2. CocTaBuTh MaTepUaIbHbIN OaaHC MEPBOM CTAJAMK MPOU3BOJCTBA M30IPEHA JIByXCTa-
JUIHBIM JIETUJIPUPOBAaHUEM M30IEHTaHa U3 pacueTa 240 Thicsiu u3omnpeHa B rof. M3onpen nony-
YaloT B JIBE CTaAUU:

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

Pacxonnbnii ko3 dunmenT nzoammineHoB Ha u3onpeH paseH 1,3. KonBepcus n3oneHTrana
Ha nepBoi craauu coctasisier 50%, cenekTUBHOCTh N0 u3oamuiieHam — 75%. B kauectse no-
OOYHBIX MPOAYKTOB Ha MEPBOIl cTaguu o0pa3yroTcs Jierkue yriaeroaopoasl. KoinuecTBo yacoB
paboter ycranoBku B o — 8000.

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

Kpurtepuu oneHkn npakTu4eckoi padoThi:
CTyIeHT TODKEeH BBITIOHUATE OJJHY MPAKTHYECKYI0 padoTy.
MaxkcuManbHO 10 6aioB — 3a MOJHOCTHIO PEIIEHHBIE U TPAMOTHO O(OPMIIEHHBIE IPAKTH-
Yyeckue paboThI;
MunuManbHO 6 0aIOB — 32 HETIOJIHBIN OTBET C JOIMYIIEHHEM OITHUOOK.
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MunucrepcTBo 00pa3oBanus M Hayku Poccuiickoit @enepanun
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuit GpaKynbTeT

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

Lenp paborer: O3HaKOMIIEHHE C METOAAMHU MPOM3BOJCTBA Ba)KHEHWIIETro MOHOMeEpa -
n3onpena. llonyuenue umzonpena pasnoxeHuem 4, 4-gumeTwinuokcana-1,3, ompezneneHue
BBIX0JIa HA MPOITYIICHHBIH M Pa3JIOKEHHBIA TUMETUIIIMOKCAH, a TAK)KE BBIX0/1a U300yTeHUIIKAp-
OuHOIa, O0IIEH CTeNeHH KOHBEPCHU TUMETHIIAMOKCAaHa, COCTAaBICHNE OajaHca peakluu pas3oxkKe-
HUS €0 U ONpEEICHNE BPEMEHH KOHTAKTA.

TeopeTunyeckasi 4acThb.

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

W3omnpeH MOXKHO TOJy4aTh Pa3jIWyHBIMH MYTSIMH, HO B HacTosmee Bpems Haubolee
XOpOIIIO pa3pabOTaHHBIM M OCBOSHHBIM CITOCOOOM ITOJTyYCHHUS M30TIPEeHA SBJISICTCS CHHTE3 €ro
u3 uzobymuiena u gpopmanvoecuoa depes 4,4-oumemunouoxcan-1,3:

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

——> CH,=C-CH=CH, + H;0 + CH,0
CHs,

Konnencauus nzoOytuieHa ¢ ¢GopManbAeriuoM OCYLIECTBISIETCS MOJ JTaBJICHUEM B
NPUCYTCTBUU CEepHOU KucnoThl. Pasnoxenue 4, 4-guMmerunauokcana-1, 3 uger B mpu-
CYTCTBUHU KaTanu3atopoB—@ochaToB kamplus. JIydimuM 1o aKTHUBHOCTH, YCTOWYMBOCTU WU
YIIOBJICTBOPUTEILHOM IMPOYHOCTH OKAa3aJiCs CMEIIAaHHBIM Karamu3arop, coaepxkammii 20-25%
nBy3amenieHHoro ¢ocdara kanpuus (katanuzatop KC/I).

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

2CaHPO4 — CayP,07 +H,O

B mpucyrcTBruM 060JIBIINX KOJMYECTB BOJSIHOT'O Mapa MPOTEKAET MPAKTUYECKU TOJb-
KO OCHOBHasl peakius oOpa3oBaHMsI M30IPEHA, a MOOOYHAs peakusl pacnaaa AMOKcaHa C OTJIo-
’KEHHEM CMOJIUCTBIX COEeIMHEHUN MO0 He UIET BOBCe, JINOO ee yIelbHbIi Bec Maia. OnTumalb-
HOE COOTHOIIIEHHE BOJIBI K THOKCaHy cocTapisier 2,5 kr Ha 1 kr wiu 15:1 (B MoJib).

CrnenyeT yka3aTh, 4TO U30BITOK MapoB BOJIbI MPOTUB ONTHUMAIBHOTO MOXET 3aTOPMO-
3UTh PEaKIUI0 pacnaja AMMETHIINOKCaHa Ha MIPOMEKYTOUHON CTaauu 00pa3oBaHUs N300yTEHII-
KapOHHoa:

CHa\C, O-CH,

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

CHs
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N3meHneHue TemmepaTyphl BIUsIET Ha BBIXOJ M30TMpeHa. UeM BhIllle Temmeparypa
peaKkiuu, TeM MEHbIIIee BpeMs KOHTAKTa TpeOyeTcsl s TOCTHKEHUS MaKCHMAIIbHOTO BBIXO-
na.

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

XapakTepHCTHKA CHIPbS U MPOIYKTA.

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

W3omnpeH B HOpPMaNbHBIX YCIOBHSIX NPEICTABISICT COOON OECHBETHYIO MOABUKHYIO
KUJKOCTh, HEPACTBOPUMYIO B BOJE M XOPOIIO PACTBOPSIONIYIOCS B CIUPTE, dPUPE U IPYTHX
OpraHMYECKUX pacTBopuTensx. T. Kum. uzonpeHa npu armochepHom aasienuu 32,6 °C, T. mi.
—146,8 °C. M3ompeH Jierko BoCILIaMEHsIETCS, paboTa ¢ HUM TpeOyeT O0IbIII0 OCTOPOKHOCTH.

[To ¢pu3noOTOrNIecKUM CBOKWCTBaM M30MIPEH MOX0X Ha OyTaaueH, OJHAKO 00Jiee aKTHUBEH.
[TpucyrcTBrue B aTMOcdepe HEOONBIIOro KOJIMYECTBA MapOB U30IPEHA BHI3BIBACT OLIYIIEHUE CY-
XOCTH BO PTy ¥ YCUJIMBAET CepALCONCHNE.

PeakTuBBI H 000pyI0BaHUE

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

[TpompbiiutenHsIit katamuzarop KCJJ VYcTaHoBKa pa3ioKeHus: JUMETWIIMoKcaHa 1

[Ipobupka(20mn) nns ucnapeHus uzo- 1

IpeHa U3 KOH/EHCaTa B Ta30METp

Konnueckue xoy0bI ¢ mpookamu (50m) 2
JKcnepuMeHTaIbHAs YaCTh

[lepen mpoBeneHHWEM pEaKIHU PAa3JOKEHUS TEXHHUYECKUH AUMETHUIIUOKCAH
NEPETrOHSI0T U3 KOJIOBI C €JI0YHBIM jaediermaTtopoMm, oTOuparoT ¢pakuuio ¢ T. kum. 131-
135°C. OmHOBpEMEHHO C 3TUM MPOBOAT aKTUBALIUIO KaTalln3aTopa. AKTHUBAIIUS 3aKJII0YAECTCs B
MEJUICHHOM ToabeMe TemnepaTypsl B TeueHue 1-1,5 v go 350-375°C u B BBIIEpKKE MPU STOU
temneparype B Tedenue 20-30 ymun. Haunmnas co 150°C 10 kOHIIa aKTHUBAIMU B TIEUb MOAACTCS
BOJIa CO CKOPOCTHIO 1,3 11/(71 KaTanm3aropa-4) U MeIJICHHO MTPOCAChIBAETCA BO3AYyX C MOMOIIBIO Ta-
30MeTpa caMOl YCTaHOBKH pPa3jIOkKEeHMs], MO0 BO3JyXOJYyBKOW WM BOJOCTPYHHBIM HACOCOM.
OO6mweM karanu3zatopa B ieuu 30 mz mpu cpenHem pasmepe 3epeH ero 3x3 mm. [1o okoHua-
HUW aKTUBAIMH, HE TPEKpaIiasi Moa4ud BOJbI B PEAKTOP, MEPECTAIOT MPOCcaChBaTh BO3IyX. 3a-
TE€M HaYMHAIOT A03MPOBaTh AUMETHIAMOKCAH B KonmuecTBe 30 mi co ckopocthio 0,7 mia/(i1 ka-
tanm3aropa-4). OJHOBPEMEHHO YIAISIOT BOJHBIN KOHACHCAT U3 pueMHuKa. [Ipu TakoMm mpose-
JIEHUH Tpoliecca Ha 1 MoJIb AUMETUIIAMOKCAHA MTO1aeTCsl HE MeHee 7 MOJIb BOBI.

B mpuemnyio konOy momamaer BCs BOAA, HENMPOPEardpOBaBIIUN TUMETHIINOKCaH,
dopManbaerun, 3HAYMTENbHAS 4acTh M30IpeHa, U30-
OyTEeHWIKapOWHON U Apyrue npuMecH. HeCKOHIEHCHPOBABIINECS B BOJITHOM XOJIOUITHHHUKE
ra3pl IOCTYNAIOT B TPaJyHPOBAHHBIN Ta30METP C HACBHIIIIEHHBIM PACTBOPOM MTOBAPEHHOM COJIH.

Kak ToibpKko 3aKOHYUTCS JO3UPOBKA AUMETHIANOKCAHA, BBIKIIFOUAIOT 00OTPEB MeUH, HO
B PEaKTOp MPOAOIDKAIOT MPOMYCKATh BOAY JJISl BEITECHEHHS TPOJAYKTOB PEaKIIUH M OXJIaXKJIe-
HHUs Katanu3aTtopHoro cios no 150°C. CkopocTh NpOmyCKaHHWs BOJABI Takas ke, Kak U BO
BpEMs OTIBITA.

[To okOHYaHHWH TIPOITYCKAHUS BOJBI IO BO3MOKHOCTH OBICTPO CIMBAIOT M3 NMPHEMHUKA
BOJIHBII ¥ YTJIEBOJIOPOJHBINA CIIOH B JIBE TIPEBAPUTEIILHO B3BEIICHHBIC W OXJIAXKICHHBIC B Jie-
JISTHOW BOJIe KOHMYECKHe KOJIOOUYKH ¢ MpoOKkamu. 3aTeM yepe3 CIMBHON KpaH MpUEeMHUKA KOH-
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JIeHCaTa MPOCACHIBAIOT BO3AYX B ra3oMeTpP C KOHTAKTHBIM ra3oM A ero pasbasneHus (3-
kpaTtHoe). Ilpu TakoM pa30aBieHNU MCKIIIOYAEeTCs KOHJEHCALMs M30IpeHa B razomerpe. M3me-
pSIOT 00BbEM raza B HEM, MPUBOJAT K HOPMAJIBHBIM YCIOBUSAM U OTOMPAIOT NMPOOBI B JABE IMHIIET-
KM; B OJIHOW OIIPEAEISIOT COJAEP:KAaHUE U30IPEHA, B IPYro MPOU3BOAAT IPYIIIOBOM aHAJIU3 Ha
npubdope BTU-2 nnu monHbIi aHamu3 Ha Xpomatorpade.

VYTrieBoOIOpOAHBINA U BOJHBIN CJIIOM KOHJIEHCATa B3BEIIMBAIOT HA TEXHUYECKUX BECAX C
To4HOCTHIO 10 0,01 T U aHaTU3UPYIOT.

B yrieBomoposHOM ciioe OmpeAessiioT CoJlepKaHue U30MpeHa, n300yTeHHIKapOuHoia,
IUoKcaHa, popManbIeruia, a B BOAZHOM CIIO€ ONPEACNAIOT coAepkKaHue (GpopMalbaeruia u
PacCUMTHIBAIOT KOJIMYECTBO AUOKCAHA 110 PACTBOPUMOCTH B BOJE.

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

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

m, = %(a_‘néu )

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

O jn e
m, :Vz(a_ueu )

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

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

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

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

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

TJIe X, - COAIEp’KaHUe N30MpPeHa B KOHTAKTHOM rase, 00beMH. %o;
Qu- coZiepKaHue U30IMpeHa B KOHIeH caTe, Macc. %o;
A - Bec KOHJIeHCAaTAa, T;
M,, — MONIEKYJISIpHBII BEC M30IIPEHA.

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

m, = A-g,
100-M,

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

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

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

m
¢  ydetoM oOpasoBaHus M300yTeHMIKapOuHOMa | —2—.100 |. OnpenensoT  Takxe
m, —m, —Mm;
BBIXOJ (popMaibierusia Ha PA3IOKEHHBIM JHOKCaH. 3aTeM ONpEeAeNAIOT IOTEepH JHOKCAaHA B
% K MPOIYILIEHHOMY JIMOKCaHY:
m, —(m, +m, +m, + m,)
ml

-100

Pacder marepuanbHOTo OajiaHca CBOIST B TAOIUILY.
MarepuaibHblii 0aj1aHC pa3iioxkenus 4, 4-nuMeTwyiiMokcana-1, 3 Ha kaTajauzarope
KCJ
Ycnosus: Temneparypa: 375—395°C; o6bemMHas CKOPOCTh 10 quMeTuianokcany (JAM/)
0,5—1,5 /(n karanuzaropa -4)

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

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

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

V. = Vs +Vio
t

rze t—obree BpeMs MpOMmyCcKaHus TUMETUITUOKCAHa,
Vima 4 Vio—00beM MapoB AUMETHIIMOKCAHA M BOABI, NMPOLIEJNIMX 4epe3 CJION KaTaau3aTropa 3a
BpeMs t.
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Ilpunoscenue

L8 -

i ,

J

-

Puc. 1. Cxema yCTaHOBKH pa3j0kKEHHS TUMETHIIMOKCAHA:

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

Kpurepun oneHkH J1a00paTopHbIX padoT:
CTyneHT N0JKEH BBIMOIHUTH JBE JIa00paTOPHBIE PaOOTHI.
MaxkcumanbHO 16 6aioB — 3a MOJHOCTHIO PEIICHHBIE U TPAMOTHO O(OPMIICHHBIE IPAKTH-
YyecKkue paboThl;
MunumanbHo 9 6alyIoB — 32 HEMOJIHBINA OTBET C AOMYIIEHUEM IPYObIX OMIMOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYJIapCTBEHHOT'0 OIOPKETHOTO 00Pa30BaTEIbHOIO YUPEKACHHS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommuiekT 3aganuii 1y npakrnyeckux paoor (7 cemectp)
o pucruruiniae b1.B.06 TexHoorust 0CHOBHOIO OPraHUYeCcKoro ¥ HehTEXMMHUYECKOr0 CUHTE3A
[IpakTuueckas padora Nel
1. CocraBuTh MaTepHaIbHBINA OaNaHC MPOM3BOACTBA U30MPONIIOCH30Ia AKUIMPOBAHH-
eM OeH30Ja MPONMJICHOM B NMPHCYTCTBUU XJIOPUCTOTO ATIOMUHHS MPOU3BOAUTENHHOCTHIO 110
ThICSY TOHH B roj. KonBepcus 6en3zoina cocrasisier 76%, konpepcus npomnuiena — 93%, cenex-
TUBHOCTH 10 m3omnponuidensony — 75%. KonnuectBo wacoB pabotsl ycraHoBkH B roj — 8400.
[Ipouecc ueT no caeayrmuM peakuusm:
CgHe + C3Hg — CgHsC3H7
CeHg + 2C3Hs — CsHa(C3Hy),

2. CocTaBuTh MaTepUaIbHbIN OalaHC MEPBOM CTaJAMK MPOM3BOICTBA M30IIPEHA JIBYXCTa-
JUIHBIM JIETHJIpUpOBAaHUEM M30NeHTaHa u3 pacueTta 190 Thicsiu u3onpena B rod. M3onpen noiny-
YaloT B JIBE€ CTa/IUU:

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

Pacxonnbnii k03 dunmeHT nzoamuneHoB Ha u3omnpeH paseH 1,45. Konsepceust n3onenra-
Ha Ha NepBOM CTaauu cocTaBisieT 55%, celleKTUBHOCTD 10 u3oaMuieHam — 83%. B kxauecTse no-
OOYHBIX IPOAYKTOB Ha MEPBOIl cTaguu 00pa3yroTcs Jerkue yrieBoaoponabl. KomuuectBo yacoB
paboter ycranoBku B o — 8400.

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

Kpurtepuu oueHkn npaktuieckoi padoThbi:
CTyIeHT TOIDKEeH BBITIOJTHUATE OJJHY MPAKTHYECKYI0 padoTy.
MaxkcuManbHO 10 6aioB — 3a MOJHOCTHIO PEIIEHHBIE U TPAMOTHO O(OPMIIEHHBIE TIPAKTH-
YyecKkue paboThI;
MunuManbHO 6 6aIOB — 32 HETIOJIHBIN OTBET C JOIMYIIIEHHEM OITHUOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCyJIapCTBEHHOT'0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPEHKICHHS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommuiekT 3aganuii 11 rpynnoBbIX auckyccuii (7 cemectp)
o qucnuruinae b1.B.06 TexHoIorust OCHOBHOIO OPraHMYeCKOro M He(hTEXMMHUYECKOr0 CUHTE3A
I'pynnosas auckyccus Nel «lIpousBoacTBo ctupona»

1. TexHonornueckass cxema MOJy4eHHUs STHIOCH30J7a. XUMHUYECKHE pPEaKluH, Jie-
JKallue B OCHOBe Ipouecca. Kataiutuyeckuil komiuiekc. YcioBus mpouecca. OTMBIBKA U
HEeHTpanu3anus peakimoHHONW Macchl. PekTugukanus peakiimoOHHON Macchl.

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

3. AJbTepHAaTUBHBIE CIIOCOOBI MOTYYEHUS! CTUPOJIA.

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

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

2. IIpon3BOACTBO TPUMEPOB U TETPAMEPOB MPOINUJICHA. XUMH3M, TEXHOJIOTHUECKAs
CXeMa, HalPaBJICHHsI UCIIOJIb30BaHUA TOTOBOM IIPOLYKIUH.

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

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

KommuiekT BOnpocoB 1Jis1 KOHTPOJILHOH padoTsl (7 cemecTp)
o pucrumuinae b1.B.06 TexHoIorust 0CHOBHOIO OPraHUYeCKOro M He(hTEXMMHUYECKOI0 CUHTE3A

1. CocraBuTh MaTepHaIbHBINA OaNaHC MPOM3BOACTBA U30MPONIIOCH30Ia AKUIMPOBAHH-
eM OeH30J1a TPOMMUIIEHOM B MPUCYTCTBUU XJIOPUCTOTO AIIFOMUHUS MPOU3BOAUTEIBHOCTHIO 90 ThI-
csia ToHH B roj. KonBepcus 6en3omna cocraBiusier 79%, koHBepcus npomuiieHa — 95%, cenexkTus-
HOCTH 110 M3omponuiadenzony — 69%. KonmdectBo yacoB pabotsl ycraHoBku B roa — 8400. IIpo-
[[ECC UJIET 1O CICTYIOIIUM PEAKIIHSIM:

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

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

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

Pacxoanbiii k03¢ dunmeHT n30aMuIIeHOB Ha U30mpeH paseH 1,6. KonBepcus n3oneHrana
Ha nepBoi craauu coctaBisieT 45%, CeNeKTUBHOCTh N0 u3oamuiieHam — 87%. B kauecTse mno-
OOYHBIX IPOAYKTOB Ha MEPBOIl cTaguu 00pa3yroTcs Jerkue yrieBoaoponabl. KomuuectBo yacoB
paboter ycranoBku B o — 8400.

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

Kpurtepuu oneHKku KOHTPOJIbHON padoThI:

CryzneHT oJDKeH caTh | KOHTPOIBHYIO paloTy:

MaxkcumanbHo 30 6aI0B — 3a MOJIHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIIPOC;
MUHHUMAJIBHO 18 0asioB — 3a HEMOIHBIA OTBET C JIOMYIIEHUEM OITHOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

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

2.Ilomy4yeHue cTupoia METOAOM JI€THIPUPOBAHUS STUIIOCH30J1a.
3. U3BecTHbIe criocoObI mosydeHus ctupoia. CpaBHUTENbHAS XapaKTePUCTHKA.

4. YcTaHOBKa TUAPOJICANTKUINPOBaHus. Peakiuu, exaiiue B OCHOBE Iporiecca ruIpo/ie-
ANKWJIMPOBAHMS 3aMEIIEHHBIX OCH30JI0B.

5. IIpoueccel ruapupoBanus U AeruapupoBanus. TepMoauHaMUYECKHE OCHOBBI BbIOOpa
ycioBul npoueccoB. [Ipumep npon3BoIcTBa HA UX OCHOBE.

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

7. Cnoco0bl mosrydeHus Bbicux osiepuHoB. [IpyHIMNINaNbHAs TEXHOJIOTHYECKask CXxeMa
HOJIYy4EHUS 0-0J€(PUHOB C UCIOIb30BaHUEM TPUITUIATIOMUHHUSL.

8. IIpuHUMIIHAIbHAS TEXHOJIOIHYECKas CXeMa MoTydeHus OyTHIIKaydyKa.

9. Paznuunble criocoObl MosydyeHHs H3ompeHa. [IpuHIMNUaNbHAs TEXHOJOTHMYECKas
cxema Ipolecca MoJy4eHus: U30MPpeHa yepe3 TMMETHIINOKCaH. XMMH3M Ipolecca.

10. Cnoco6 BbleneHust U300yTUIIeHA MOJIMMEPU3ALMOHHON YMCTOTHI METOOM CelleK-
TUBHOM TWIpartauuu-aeruaparanuu. llpuHnnnuansHas TEXHOIOTHYECKAs cXeMa. XUMU3M IIpo-
neccea.

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

12. TIpouecc nomyueHus okucu stuieHa. [ lpuanunuansHas cxema. XMMHU3M IpoLecca.

13. IlponykTsl, mpou3BoauMele IpoMbliieHHOCTEI0 OOHC.

14. Cxewmsl cbipbeBbIx 0oTOKOB Ha npeanpuatusax OOHC (aa npumepe OAO «HKHX»).

15. OcHOBHOE ChIpbE I MPOMBIIIJIEHHOCTH OPTraHUYECKOTO CUHTE3A.

16. Tepmuueckast cTaOMIBHOCTh YIJIEBOJOPOJOB. XUMHUECKUE PEAKIMH, MPOTEKarOIIne
npu nuposinse. [lepBuunble U BTopuuHble peakuuu. PakTophl, BIUSAIOIME HA COCTAB U BBIXOJ
IIPOAYKTOB ITUPOJIN3A.

17. Tluponus yriaeBoaopoAOB C LEIbIO MOITyYeHHUs HU3MKX oJe@uHOB. ChIpbe MUPOIH3a.
CrpyKTypa yCTaHOBKHM IIUPOJIN3A.

18. IlepepaboTka mpoAyKTOB MUpoiM3a (Muporas u nupodensux). [lpumenenue npouec-
COB aICOPOIMH U TUAPUPOBAHUS [T OUMCTKY LETEBBIX (ppakiuii.

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

20. OcHOBHBIE CITOCOOBI MOJTyYEHHUSI MOHOMEPOB U IPYTUX HEMPEAEIIbHBIX COSINHEHHH.

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

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

Kpurepnu onenku:

Onenka «oTanuHo» win 36-40 6auioB — OTBETHI HA BOIPOCH! CBUECTEIBCTBYIOT 00 yBe-
PEHHBIX 3HAHUSAX U YMEHHUAX CTYACHTA.

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

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

OneHka «HEYIOBIETBOpUTENbHO» WiH (0-24 GayuioB — OTBETHI HA BOMPOCHI CBUICTEIb-
CTBYIOT O CNIaObIX 3HAHUSIX U HEYMEHUH CTYJICHTA.

27



MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepanuu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuit paKynbTeT

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

1. PEAaKTOPHBI OJIOK yCTAaHOBKM  IOJYYECHHs HW3OMEHTaHa H30Mepu3anuend H-
MEHTaHa MOIIHOCTHIO [ THICSY TOHH B rox

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

3. PEaKTOPHBINA OJOK YCTAaHOBKHM MOJYYEHHUS AMBHHUJIA OKUCIUTEIBbHBIM JIETHIpH-
poBaHueM OyTaHa MOIIHOCTHIO I ThICSY TOHH B TOX

4. PEaKTOPHBIA OJIOK YCTaHOBKH IOJyYCHHS JTHIICHIJIMKOIS THIpATAled OKHCH
ATHJICHA MOITHOCTBIO I1 ThICSY TOHH B TOA

o. y3eII pa3ieNeHUs] H30MPEH-N30aMHUIICHOBON (hPAKITUH MOIIHOCTHIO I1 ThICSY TOHH
B TOJI

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

7. PEaKTOpPHBIM OJIOK YCTAaHOBKM MOJY4YEHHUS TPUMETUIKapOMHONA TUIpaTauuen
n300yTHIIeHCOIepKAUX (DPaKIIii MOITHOCTHIO I1 ThICSY TOHH B TO

8. PEaKTOPHBIN OJIOK YCTAHOBKU MOJYYEHUS METWITPETOYTHIIOBOTO d(Hpa alKUIHU-
pOBaHHEM METaHOJIa N300yTUICHOM MOIIHOCTHIO I1 ThICSIY TOHH B roj

9. PEaKTOPHBIN OJIOK YCTaHOBKH IMOJIy4eHHS KOMIIOHEHTa MOTOPHOTO TOIUIMBA Map-

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

10.  peakTOpHBIH OJOK YCTAaHOBKH BUCOPEKHHTA T'YIpOHA MOIIHOCTHIO 1 THICSY TOHH B
roJ

11.  peakTopHBbIi 010K MONydeHUs AJIeMEHTapHOM cepbl Kitayc-MeTo/10M MOIIHOCTBIO
[T THICSY TOHH B TOJ 110 KUCJIBIM Ta3aM

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

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

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

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

16.  peakTopHBIH OJIOK MOIydEHHs BOJOPOJIA C MapoBOi KOHBepcuen I1 Thicsd TOHH B
rO/I.

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

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

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

20.  peakTOpHBIA OJIOK TONYyYEHHsI STHJICHA THPOJIH30M YIIIEBOJOPOIHOTO CHIPhS
MOIIIHOCTbIO I1 ThICSY TOHH B roj

21.  peakTOpHBINA OJOK MOJTYYCHHUS] OKUCH ITHIICHA OKHCICHHEM STHIIEHA KACIOPOJIOM

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

23.  peakTOpHBIA OJOK MOJYYEHHUS TPUU300YTHIAIIOMUHUS MOIIHOCTHIO I ThICSY
TOHH B TOJ1 11O TOJTUU3ONPEHY

TpeGoBaHus K coaep;KaHUIO KyPCOBO# padoThI
KypcoBast paboTa 10KHa UMETh CIIEYIOIIEE COACpKaHHeE:
BBEIEHHUE. ...t
TeopeTnueckue OCHOBBI IPOEKTUPYEMOT'O IPOU3BOACTBA. ... ..unuenn....
1.1  Cgenenus 06 OTEYECTBEHHBIX U 3apYOEKHBIX TPOU3BOIUTEIAX. . ...
1.2  TexHHKO-’KOHOMHUYECKOE CpaBHEHHE CYIIECTBYIOIIMX METOJOB  IPOU3BOJ-

1.3  Xumunueckue u PU3NKO-XMMHUYECKHE OCHOBBI IIPOU3BOJCTBA. . ... ...

1.4  Ou3MKO-XMMHYECKHUE U TEIIOPU3NICCKUE CBOMCTBA MCXOIHBIX BEIIECTB, TPOMEKY-
TOYHBIX, LICJIICBbIX U HO60‘-IHBIX IPOAYKTOB......

TexXHOJIOTrHYECKUE OCHOBBI TPOEKTUPYEMOTO MTPOU3BOJICTBA. ... ...........

2.1  OcCHOBHBIC CTAJIUU U TEXHOJIOTHUECKUEC OTCPAIUH......evenrenenn.nn.

2.2  XapakTepUCTHKa CBHIPBS, IEJEBBIX U MOOOYHBIX MPOIYKTOB, BCIIOMOTaTEIbHBIX Ma-
TEPUAJTIOB Y DHEPTOHOCUTEIICH . ... enveeneennennn.

2.3  OnucaHue TEXHOJIOTUYCCKOW CXEMBI TPOU3BOJCTBA. .................

2.4  AHaIUTUYECKHUI KOHTPOIDb TPOU3BOJCTBA. ... euveneeneneneneannnenn.

TexXHOIOTHYECKUE pacyeThl MPOESKTUPYEMOTO MMPOU3BOACTBA. ... ...........

3.1  MarepuanbHBII OATAHC YCTAHOBKH . . ... euvneeneneneneeneanennenennnn

3.2 PacueTsl 1 BBIOOpP TEXHOJIOTHYECKOTO O0OPYIOBAHHUS. ... .............

3.3 Pacuer komm4ecTBa TEXHOJIOTHIECKOTO 000PYIOBAHUS. ... ...........

3.4  MogenupoBaHue U ONTHMHU3ALNS TEXHOJIOTHUECKOTO y37a. .. .......

3.5 MexaHHUECKUI pacyeT OCHOBHOTO QIITAPATA. ... uvuneenenneneenennene

3.6 TemaoBOH OATAHC PEAKTOPA. . .. uveeneenrenreeneenreaneeneenneeeennanns
O6bem otueta coctasisieT 40-50 cTpaHul MalIMHOMKMCHOTO TEKCTa opmaTa A4.

3amuTa KypcoBoii padoTbl

Ha ocHoBanuu KypcoBoil paOOTBI COCTABIISIETCS YCTHBIN AOKJIAJ, paCKPbIBAIOIIUNA OCHOB-
HBIE 1IeJIM U 33Jla4l, METOJUKY JIa0OPaTOPHBIX HCCIICIOBAHUMN, PEe3yIbTaThl MPOBEACHHON pado-
ThI. 3acJIylIMBaHUE JIOKJIAOB MPOXOIUT B kKabuHeTe 38 b mHcTHTYyTA 32 pabOTOM KPYyriaoro cTo-
na.
IIpaBuia oopmiennst KypcoBoii padoTsl
Odopmasiercs otueT mo TpeOOBaHUSAM, NPEAbIBISIEMbIM K TEKCTOBBIM JoKkymeHTaM [ECK/]
['OCT 2.105 - 95]. TekcTroBble JOKYMEHTHI BBIOJIHAIOT ¢ MpuMeHeHrneM OBM (mpudt 14 pasz-
Mmepa, Times New Roman, MexxcTpoUyHbIif HHTEPBAJ - OAUHAPHBIN).

Kpurtepuu oueHkn KypcoBoii padoThl:

XapakTepucTuKa OTBETA bayer

KypcoBast pabora coctaBieHa rpaMOTHO, MOJHOCTBIO PACKPHITHl OCHOBHBIE TEp-
MUHBI, TOHATHSA, JOTUYHO HM3JI0)KEH OCHOBHOM MaTepuasl paboThl. JlaH MOIHBIMH,
pa3BEpHYTHIA OTBET Ha MOCTaBJIeHHbIE Bonpockl. OTBeT Gopmynupyercs B Tepmu- | 96-100
HaX HayKH, U3JI0KEH JIUTEPATypHBIM SI3bIKOM, JIOTHUEH, JI0Ka3aTelleH, IEMOHCTPH-
pYET aBTOPCKYIO NO3HIIMIO CTY/CHTA.

B kypcoBoii paboTe naH MOJHBIM, HO HEJOCTATOUYHO MOCJEI0BATEIbHbIN OTBET Ha
IIOCTaBJIEHHBINA BONPOC, HO MPU 3TOM MI0OKa3aHO YMEHHE BBIIEIUTH CYIIIECTBEHHbIE
U HECYIIECTBEHHbIE NMPU3HAKU M MPUYMHHO-CIIEACTBEHHbIE CBA3H. OTBeT sornyeH | 75-96
U U3JI0KEeH B TEPMUHAX HayKH. MoryT ObITh AOMyIIeHbl 1—2 omuOKu B onpexaere-
HUU OCHOBHBIX IOHSTUM, KOTOPbHIE CTYAEHT 3aTPYJHSIETCS] UCIPABUTh CaMOCTOSI-
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TCIIBHO.

JlaH HENOJHBIM OTBET, JIOTUKA U MOCIEA0BATEIbHOCTh U3JIOKECHUS HUMEIOT CYILe-
CTBEHHbIE HapyueHus. Jonymenbl rpyOble OMMUOKH IIPU ONPEEIIEHUN CYIIIHOCTH
PacCKpbIBa€MbIX IIOHATHM, TEOPUH, SBJICHUN, BCIIEICTBUE HETIOHUMAHUS CTYICHTOM
UX CYILECTBEHHBIX M HECYILECTBEHHBIX IIPU3HAKOB U CBs3el. B oTBETE OTCYTCTBY-
IOT BBIBOJIBI. YMEHHUE PACKPHITh KOHKPETHBIC MPOSBICHHUS 00OOIIEHHBIX 3HAHUN
He noka3aHo. PeueBoe opopmienne TpedyeT nornpaBoK, KOPPEKIHH.

60-75

JlaH HeToJIHBIA OTBET, MPEACTABISAIOMUN cO00i pa3pOo3HEHHbIE 3HAHUS IO TeMe
BOIPOCA C CYIIECTBEHHBIMU OIIMOKamMH B ompezeneHusx. lIpucyrcrByror Qpar-
MEHTapHOCTb, HEJIOTMYHOCTh H3JI0KEHUSA. CTYAEHT HE OCO3HAeT CBS3b JAHHOTO
MOHATHUS, TEOPUH, SBICHUSA C JIPYTUMHU OOBEKTaAMU TUCHMILIMHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETU3ALUA U JOKA3aTEeIbHOCTh U3J10KeHU. Peub HerpamortHas. J{o-
IIOJIHUTEJIBHBIE U YTOYHSIOIIKME BOIPOCHI NPENOAABATENS HE IPUBOAAT K KOPPEK-
LM OTBETA CTYJEHTA HE TOJBKO HA IIOCTABJICHHBIA BOIPOC, HO U Ha JIPyrUe BO-
Ipockl JUCHUIUIMHEBL. He nosyyeHsl 0TBETHI 10 0a30BbIM BOIPOCAM JIMCLUILIMHBI.

0-60
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