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

OUCUUNIUHDL

KommeTenimm:

I1K-4 CriocoOeH K onepaTuBHOMY YIPABICHUIO XUMHKO-TEXHOJIOTHYECKUM OOBEKTOM IO MPOU3BOJICTBY OPraHUYECKUX BEIICCTB

I1K-4.1 3HaeT XUMHIO U TEXHOJIOTHIO OPTaHUYECKUX BEIECTB, OCHOBBI SKOHOMHUKH ITPOM3BOJICTBA; HOPMATHBBI PacXojia ChIpbs, MaTepHajoB, TOILJINBA,
pEarcHTOB,

[1K-4.2 YmeeT uuTaTh MNPOEKTHYIO TOKYMEHTAIUIO; pa3pabaThiBaTh METOAUYECKHME UM HOPMATHBHBIC MaTepuaibl, TEXHUYECKYIO TOKYMEHTAIUIO, a
TaK)K€ BHOCUTH MPEAJIOKEHUS U MEPOIPHUATHS M0 OCYIIECTBICHUIO pa3pabOTaHHBIX MPOEKTOB M MPOU3BOJCTBEHHBIX Mporpamm; 3h(ekTuBHO U 6e30macHo
JKCILTyaTUPOBATh 000pYI0OBaHUE, 31aHUS U COOPYKECHHUSI, 3aKPETIICHHbIE 32 IPOU3BOJICTBOM; aHAIM3UPOBATh MPUUYNHBI Opaka U BBIMYCKa IPOAYKIIUU HU3KO-
ro KauecTBa, pa3padaTbiBaTh MEPOMPUSITHS TI0 €ro MPEeIyNPEexkICHUI0; MPOBOIUTH TEXHUKO-3KOHOMHYECKYIO OIICHKY WHKEHEPHBIX PEIICHU Ha OCHOBE pac-
YeTa OCHOBHBIX TMOKa3aTeliell SKOHOMUYECKOHN 2((HEKTUBHOCTH

[1K-4.3 Bnageer HaBbIKaMU YIpaBJICHHsI TEXHOJIOTMYECKUM IMPOLIECCOM; KOHTPOISL COOTIOCHHS HOPM TEXHOJIOTMUYECKOTO PEKUMA, YCTAHOBICHHBIX
pPErJIaMEeHTOM, TIPAaBHJI OE30MTACHOCTH HAa TEXHOJIOTMYECKOM OOBEKTE; KOHTPOJISI padOTHI MO MOBBIIMICHUIO 3)EKTUBHOCTH MPOU3BOJICTBA, COKPAILICHUS HOPM
pacxo/ia ChIpbs, SHEPrOPecypcoB, pEareHTOB; MPOBEACHUS PACCIEAOBaHUN U yUET BHEIUIAHOBBIX OCTAHOBOK YCTaHOBOK, 00OPYIOBAaHMs, POU3BOICTBEHHBIX
HEMOJaJ0K; 00eCreueH s CBOEBPEMEHHON U MPABUIBLHONW KOOPAMHAIIMM PadOThI TEXHOJIOTMYECKOTO O0BEKTa B CIy4asX aBpUHHBIX CUTYyallud; METOJaMu
OIIeHKH 2(P(PEKTUBHOCTH HCIIOIH30BAHUS PECYPCOB MPEATIPUATHUS IS peau3alii TEXHOJIOTHUYECKHUX MPOILIECCOB U MPOU3BOJICTBA B I[€7IOM; HaBBIKaMU cOOpa
U 00pabOTKU TaHHBIX, HEOOXOUMBIX JJIsl OTIpeeNIeHUs] IKOHOMUYECKOH d(hpeKkTUBHOCTH



Hnouxkamopowi

dmanst hopmuposanus 6 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, zpynnosas ouckyc-
cusa Nel,2, npakmuueckan
paooma Nel, 3auem ¢
OUCHKOIL, IK3AMEH




Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJw)

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




HlIxana ouenusanus

Mudposoe
BbIpPa:KeHHe

BbipaxkeHue B
oaJsax:

CaoBecHoe
BbIpaKeHHe

Kputepun onieHKH HHIMKATOPOB AOCTHKEHUs PH (hopMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLleHKOI

5

87 -100

Otnu4Ho (3a-
YTEHO)

O1neHKa «OTJIMYHO» BBICTAaBIISICTCA CTYIEHTY, €CJIH TEOPETUUECKOE COIep-
JKaHHME Kypca OCBOCHO IIOJIHOCTBIO, 03 Ipo0esIoB; HCUEPIIBIBAIOLIE, [TOCTIe-
JIOBaTEJIbHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT MaTepuai; CBOOOJHO
CHpaBIAETCS C 3aJadyaMy, BONPOCAMHM W JAPYTMMH BHIAMH IPUMEHEHUS
3HaHUI; HUCIIONB3YET B OTBETE AOMOIHUTEIbHBII MaTepua Bce IpeayCcMOoT-
PEHHBIE IPOrPaMMOi1 3a1aHMsI BHIIIOJIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLle-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MAaKCHMAaJIBHOMY; aHAIM3UPYET MOTyUYeH-
HBIE PE3YyJbTaThl; MPOSBISIET CAMOCTOATEIIBHOCTh MPH BBINOJIHEHUM 3a7a-
HUH

74 - 86

Xoporio (3a-
YTEHO)

OreHKa «XOpOILIO» BBICTABIISACTCS CTYACHTY, €CJIM TEOPETHUYECKOE COIEp-
JKaHHE Kypca OCBOEHO IOJHOCTBIO, HEOOXOAMMBIE MPAKTUYECKUE KOMIIe-
TEHIIMM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrpaMMoin
00yyeHus1 yueOHbIE 3a1aHUS BHIIIOJIHEHBI, KAYECTBO UX BBIMOJIHEHHS JOCTa-
TOYHO BbIcoKoe. CTyJeHT TBEpAO 3HACT MaTepuall, TPaMOTHO H I10 CYIIECT-
By M3JIaraeT ero, He JOIYCKas CyLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

O1neHKa «yZOBJIETBOPUTEIBHO» BBICTABIISCTCS CTYIEHTY, €CIH TEOpETHUE-
CKO€ COJIepXaHHe Kypca OCBOEHO YaCTUYHO, HO MPOOesbl HE HOCST CyIlle-
CTBEHHOTO Xapakrepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOH 3a-
JaHU{ BBHIIIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, TP OTBETE HA NOCTaBJICH-
HBI BOIIPOC CTYIEHT JIOIyCKAaeT HETOUYHOCTH, HEJIOCTATOYHO NpPaBHIIbHBIE
(bopMynUpoOBKH, HAOIIOAAIOTCS HApYIIEHHUS JIOTHUYECKOH MOCienoBaTelNb-
HOCTH B U3JI0KEHUH TPOrPaMMHOI0 MaTepHaa.

Huxe 60

Heynosnetso-
PUTEIHHO
(He 3auTeHO)

OrneHKa «HEYZOBICTBOPUTEIHHO» BBICTABISIETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYUTEIHHOW YaCTH MPOrPAMMHOT0 MaTepuaa, OIMyCKaeT CyIIecT-
BEHHBIC ONIMOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPYJHEHHUSIMU BBHITIOIHSIET
MpaKkTHYecKue paboThl, HEOOXOAWMBIC NPAKTUYSCKHE KOMIIETSHIIMN HE
c(hopMUpOBaHKI, OOJTBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMON 00ydYeHHS
y4eOHBIX 3aJ]aHWif HE BBIITOJIIHEHO, KAYECTBO MX BBHITIOJHEHHS OIEHEHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MHHUMAJIBHOMY




Kparkas xapakTepucTHKa OLIeHOYHBIX CPeJACTBa

Ne | Haumenosanue | Kpamkaa xapakmepucmuka oyenounozo cpeocmea | Ilpeocmaenenue
n/n OUEHOUHO020 OUEHOUHO20 cpeocm-
cpeocmea 6a 6 honoe
1.  |IIpakTuueckoe B xoze mpakTuyeckux paboT CTYyCHTHI OBIAACBAIOT | TeMbl MpaKkTHUECKUX
3aHSTHE YMEHHUSIMH I10JIb30BaThCs paboTaTh ¢ HOPMAaTUBHBIMU  [3aHATUIN; KOHTPOJIb-
JOKYMEHTaMH U NHCTPYKTUBHBIMU MaTepHallaMH, HbIE€ BOIIPOCHI U 33]1a-
CIPaBOYHMKAMU, COCTABJIATH TEXHUUECKYIO IOKYMEH- |HMSI [10 TEME ITPaKTH-
TaIlMIO; BBITIOJIHATD YEPTEIKHU, CXEMBbI, TAOJIHIIBI, pe-  |4ECKOTO 3aHATHS
1aTh pa3HOro poja 3aJ1a4u, JeJIaTh BEIYUCICHMS], OIl-
penenaTh XapaKTepPUCTUKH PA3JINYHBIX BEIIECTB, 00b-
€KTOB, sIBJICHUU. L{enb MpakTUUeCKUX 3aHATUN 3aKIIIO-
4aeTcs B BBIPAOOTKE y CTYJIEHTOB HaBBIKOB IIPUMEHE-
HUS NOJyYEHHBIX 3HAHUH 71 pELICHUS IPAKTUYECKUX
3a/1a4 B IIPOLIECCE COBMECTHOM JEATENBHOCTH C IIpe-
110/1aBATEISIMHU.
2. |I'pymmoBas muc- |OLeHOYHBIE CPENICTBA, O3BOJISIOMINE BKIIOUNTE 00y- |[lepedens auckyccu-
Kyccus YarOIIMUXCS B IPOLECC 00CYKIEHUSI CIOPHOTO BOIIPO- [OHHBIX TEM JJIS IIPO-
ca, IpoOJIeMbI U OLICHUTh UX YMEHUE apTYMEHTUPO-  |BEICHUS KPYIJIOTO
BaTh COOCTBEHHYIO TOUKY 3pEHHUSI. CTOJIa, TUCKYCCHH,
MIOJIEMUKH, JUCITYTa,
ne0aToB
3. |KontponbHas pa- |CpeacTBo MPOBEPKH YMEHUN PUMEHSTH MOTy4eHHbIe |KOMIUIEKT KOHTPOIIB-

oora

3HAHUS Il pEUICHUS 3a/1a4 ONPEICIICHHOTO THIIA 110
TEME WIN pa3faeny.

HBIX 33JIaHUH I10 Ba-
pUaHTaM




MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparuun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUM HHCTUTYT ((punrai) dheaepaibHOTO
roCyAapCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUS
«Ka3zaHckuil HallMOHAIBHBIN UCCIIEIOBATENILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET
Hanpasnenue noaroroku: 18.03.01 Xumuueckasi TEXHOIOTUS
[Tpodunb MOArOTOBKHU: «XHUMHUYECKAs TEXHOJOTHs OPTAaHUYECKUX BEIICCTBY

JlaGoparopubie padorsl (7 cemecTp)
0 TUCHUIUTMHE «TeXHOJIOrUsl OCHOBHOTO OPraHM4eCKOro U He(hTEXUMHUUYECKOTO CHHTE3a)
JlaGopaTtopHnas padora Nel «ITupoaus yrieBogopoaoBy»

Pabora Nel [Tog6op onTHMaIbHOTO COCTaBa YIIIEBOJOPOIHOTO CHIPhS C LEIBIO yBEIIMYe-
HUS BBIX0/1a Fa3000pa3HbIX MPOAYKTOB MUPOJIK3A.

Ileapb pa0doThl: CONAHUPOBATH IKCIIEPUMEHT MOCIEJOBATEIbHBIM CUMIIEKC- METOAOM,
HaWTH COCTAB CHIPhS, IPU KOTOPOM BBIXOJ Ia3000pa3HbIX MPOJYyKTOB MAKCUMAIEH.

IIpudopsl: yctanoBka (puc. 1) BkiIoYaeT B cebs cueayouue npudopsl:

- 1 — nenutenpHas BOpOHKA (MUTaHHE PEAKTOPA),

- 2 — TepMornapa,

- 3 — smekTpomneys AL 00orpeBa pexTopa,

- 4 — XOJIOIMIIBHHUK,

- 5 — mpHUEeMHHK,

- 6 — razocyeTyHK,

- 7 — mpubop moKazaHus TEMIEPATYpBhI,

- 8§ — perynsarop temnepatypsl (JIATP),

- 9 — peakTop.

PeakTHBBI! B Ka4eCTBE CHIPhA HCIHOJb3yeM 3-X KOMIOHEHTHYH CMECh: e€KCcaH, OCH-
3011, ¥ U30MpPEH.

Pacuer cocTaBa cMecH yri1eBoJ0pOA0B

ITocaenoBareapnbiii cummiaexkc-Mmeron (IICM). Ilouck onTumanbHOro cocTaBa CHpbS
Begetcs metonom [ICM. IICM o6nanaer psAaoM HpeuMMYIIECTB MO CPAaBHEHHIO C APYTHMHU
METOJaMM ONTHMHU3ALMKM TEXHOJIOTHYeckoro mpounecca: npocrora [ICM, nBuxeHue k oNTUMyMY
NPaKTHYECKU OCYIIECTBISAETCS MPU OYEPEJHOM IKCHEPUMEHTE, Ha NIOOOM 3Tame 3KCHEepH-
MEHTHPOBAHUSA B MOUCK ONTUMAJbHBIX 3HaUeHUH (AKTOPOB MOKHO BBECTH HOBBIH (akTop myTem
JOMOJHUTENBHOTO BKIKUYEHUSA B TEKYIIUN CUMILIEKC-TIJIAH BCEro JHUIIb OJHOTO OIBITA.

CymHuocts Metona [ICM nywime Bcero mpoaeMOHCTPUPOBATH HA CIEAYIOIEM PUCYHKE
(puc.1l). IIpeanonoxuM, 4TO HEM3BECTHAS HAM 3aBUCUMOCTb BBIXOJA MPOJYKTa OT 3HAUCHUH ABYX
(GakTOpOB BBHITIAIUT Tak, Kak 3T0 oTpaxkeHo Ha puc. l. [Touck 3HaueHuit X1 u Xz, MpU KOTOPHIX
BBIXOJ] IPOJYKTa MaKCUMaJeH, HAaUHEeM ¢ 00JacTH orpaHnueHHon Toukamu 1,2,3. Kaxnablii uccneno-
BATeJb-TEXHOJOT JOJKEH UCXOJHYI0 00JacTh 9KCTIEPUMEHTHPOBAHUS BHIOPATh Kak MOXKHO OJHKe
K ONTHMAaJbHOU HAa OCHOBE CBOECH IPAKTHYECKOM MHTYMLMH HUIM Ha OCHOBAHMM KAKUX-TO TEOpE-
TUYECKUX PEKOMEHIALUN.

[locne ompeneneHus UCXOAHOH 00MaCTH HKCIEPUMEHTUPOBAHUA HEOOXOAMMO PAaCCUUTAThH
KOHKpETHbIe 3HaYeHHUs (AaKTOPOB B KakJOM dKcrepuMeHTe. Pacder 3Tux 3HaueHU (akTHuecKH
CBOAUTCSA K pacyeTy KOOpJMHAT MPAaBUIBHOIO CUMIIEKca - GUrypsl ¢ uucioMm BepuiuH (k+1) Ha
enquHuny Oonbme uyucna daktopoB (k). B maHHON paboTe CHUMIIEKCOM SBJIAETCS TPEYrOJNbHHUK,
Kak Ha puc.l.

KoopauHaTsl BEpIINH MCXOJHOTO CUMIUIEKCA OTPEAEIAIOT U3 CIeAY0MEel MaTPULbL:
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Yucno CTpOK B HMCXOJHOHW MaTpuile COOTBETCTBYeT uuciny ombiToB N=K+1. a 4wmcio
CTONOIOB PaBHO YUCIy GaKTOPOB.
3HaueHus ly 1 Ry paccUnUTHIBAIOT 110 YPaBHEHHUSM:

1 k

h=—F/—— R =|—+——
\/m 2(k +1)

B nanno# paboTe chipbeM SBISIETCS 3-X KOMIIOHEHTHAsI CMECh, TTO3TOMY BapbUPYIOT JIBa
dakropa X1 u Xo (N=K+1=3) - npolieHTHOE Collep)KaHHE B CMECH T'eKcaHa M OCH30J1a, POLICHTHOES
COZIEp>)KaHUE M3OIPEHA SBIISIETCS JIMHEMHO 3aBUCUMOM NMEPEMEHHOM OT COJEpKaHHWs I'eKcaHa 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 OyJIeT BBITJISIICTh TaK:

Tabnuna 1.1 Martpuiia cuMImiekc - rmiaHa ajis k=2

X1 X2

wiN|-— |2

Jlstst ompeeneHust abCOMOTHBIX 3HAYCHHH (PAKTOPOB B MCXOJHOM CHMILICKCE HUCIIOJB3Y-
10T COOTHOIIICHHE:
o _ X =X
é‘l
e X,°' - OTHOCHTEIbHOE 3HAUeHHUeE i-0r0 haKTopa;
x 4"~ aGcomoTHOE 3HaueHHUe i-0r0 BhaKTopa;

x*™ - aBcomoTHOE 3HaYeHHE i-0r0 (haKkTopa;

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

X1, %600 X2, %600

wWwiN |-~ |2

Crpaterns moumcka ontumyma B mertone IICM 3akmrodaercs B mepeMeleHHH CHMIIEKCA
OTHOCHTEJIbHO BEPIIMHBI, MMEHIIMA HAaMXyJAMHUHA pe3ynbrar. Hauxyamas Todka HCXOJHOTO
CUMIIIEKCAa 3aMEHAETCS HOBOM, PacmoNOKEHHOM CHMMETPHYHO OTHOCHUTENBHO BEPIIMHBI,
UMEMUA HauXyAmuid pe3ynprar. Hamxyamas Todka MCXOJHOTO CHMIJIEKCA 3aMEHAETCS HOBOIM,
PacmoJI0KEHHON CHMMETPUYHO OTHOCHTENbHO LEHTPAa I'PAaHM CHUMIUIEKCA, HAXOAAMENHCH HAPOTHB
Hauxyameil sepmuusl. Ha puc. 1 nmauxygmas touka | mcxoiHOro cummiexkca Oblia 3aMeHeHa
TOYKOH 4, pacmonokeHHOH cummerpuuno Touke 1. HoBwii cummiekc 2-3-4 mpu 3TOM me-
peMecTHiICS B CTOPOHY ONTHMYMa.

KoopauHaThl Kaxa0i HOBOM BepIIMHB HAXOAATCA 1O cileayomed opmye:

[
2inu—%xio;izl,&...,k

X =—
i,k+1
K i=0



[Tocne Toro Kak cocTaB YIriieBOJAOPOAHON CMECH PACCUUTAH, POBOJAT IKCIEPUMEHT.
BroinosiHenune padoThl

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

[lepen HayanoM ombITa MPOBEPSIOT MPABUIBHOCTH COOPKHU, HAJIEKHOCTh U T'€pMeETHY-
HOCTh BCEX COEJMHEHUU YCTaHOBKH. BKitouatoT anektporneusb 3 ans oborpesa peakropa. [locne
TOrO Kak Temieparypa B peaktope pocturier 1000 °C, B xonoauiabHUK 4 1Oaar0T Boay. 3a-
JAaHHYIO TEMIIepaTypy B peakTope MOIEPKUBAIOT C TIOMOIIBIO TEPMOPETYIATOpa 8.

[IpuroToBneHHy0 CMeCh YIIIEBOJIOPOAOB MOJAIOT B 103aTop 1. MOMEHT mojayuu ChIpbs B
PEaKIMOHHYIO 30HY NMPUHHUMAIOT 32 Hayajuo ombiTa. Bece skcnepuMeHThl HEOOXO0IUMO MPOBO-
JUTh TPU MOCTOSTHHOM 00BbEMHOM CKOPOCTH MOJauU YIIIE€BOJOPOIHOTO ChIPhs (BpeMsl UCTEUEHUS
ceipbst 30-35 MuH).

[To oxoHuaHuU ombITa PUKCUPYIOT 00bEM ra3oB MPOILIEANINX Yepe3 ra3oBble Yachl 6 U
Maccy xKuakoil ¢assl. CocTaBIsAIOT MaTepHalbHBIA OaaHC MpoIecca, paCCUUTHIBAIOT BhI-
X0J Ta3000pa3HbIX MPOAYKTOB mupoiu3a. CpaBHUBAIOT 3HAUEHUS BBIXOJA ra3000pa3HbIX MPo-
IYKTOB, HAUXYIIUNA pe3ylbTaT OTOPachiBalOT M PACCUYUTHIBAIOT HOBBIN COCTaB CMECHU YIJIeBOJI0-
pPOJIOB. DKCIIEPUMEHTHI TPOBOAAT MOKa He OyaeT JOCTUTHYTO MpeaesibHOEe 3HaUCHUE BbI-
X0/1a Ta3000pa3HbBIX MPOIYKTOB, MOCIE YXYALIECHUS TTOKa3aTels Mpoliecca padoTy MpeKpalaroT.

Od¢opmiienue pe3yabTaToB
CocTaBngroT MaTepHalibHBIN OanaHc mpolecca MUPoIU3a:

1 PaccuntebiBaroT Maccy nojtaHHOTO ChIpbsi Mev=Vem: Pems, TI€ Vem, Pov - 00beM (Mi1) |1
IJIOTHOCTH (T/MJT) yrieBOJIOPOAHOM cMecu. [IITIOTHOCTh CMECH PacCUUTHIBAIOT MO (GOpMyJIe
Pr =0,-p, +0,-p, +0; - p;, X1, X2, X3-00bEMHBIC MPOLEHTHl COOTBETCTBEHHO TI'e€KCaHa, HM30-

npeHa, Oenzona, %o00; p;,p,,P; - INIOTHOCTU COOTBETCTBEHHO I'€KCaHa, U30IpeHa, OeH30a,

/MIL
2. PaccunTeiBatoT Maccy ra3oo0pa3HbIX MPOAYKTOB MUPOJIH3a, YCIOBHO CUMTas,

4YTO B OCHOBHOM OHH COJEpKaT JTHIEH méégzv—-‘l g Thoe V - 00beM razoobpasHbIx
1.0.

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

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

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

m)KPII[
PesynbTatrel 3aHocaT B Tabnuiry 1.2
Tabnuua 1.2 MarepuanbHblii OanaHc mpolecca MUpoiIn3a

IIpuxon, r Pacxon, r

1. YraeponHoe cripbe

1. YdKunkue nmpoayKTel OUPOIU3a
B TOM YHUCJIE a POAYK P

2. 'a3000pa3Hble NPOAYKTHI MU-

reKCaH
HU30MPEH poitisa

P 3. Kokc
OeH30I

PaccunThIBarOT BBIXO/I Ta3000pa3HBIX MPOAYKTOB: 77 = Maag -100%
Ccv,

Pe3ynbrarhl skciepuMeHTa NPUBOAAT B Tabnuie 1.3

Tabmuma 1.3 ITouck metogom IICM onTMMaIbHOIO COCTaBa

N X1, Xa, n, [Ipumeuanue
%00 %00 | %
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{ cxomHBIN CUMILIEKC

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

g win

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

Pa6Gora Ne2 V3ydyeHue BIUsHUS TeMIIepaTyphbl Ha BBIXO Ta3000pa3HbIX
MPOAYKTOB ITUPOJIN3a

Ileab padoThl:  CIUIAHUPOBATH  AKCIEPUMEHT  IOCIEAOBATENbHBIM  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 JJIsl 000rpeBa peakTopa,

- 4 - XOJIOOWIbHHUK,

- 5 - npueMHUK,

- 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
BBIMIOJTHEHHUIO Pa0OTHI U3N0keHbl B padote Nel. Haiinennslit B pabote Nel onTumanbHbIi cocTaB
CBIpbsl TOJABEPraeTcs MUPOIU3Y NpH 4-X paznnyHbIX Temneparypax: 600 °C, 800 °C, 1000 °C,
1200°C.

DKCcrepuMeHThl He00X0IMMO MPOBOJIUTH MPH MOCTOSHHON 00BEMHON CKOPOCTH TOJa4H
YIJIEBOJOPOIHOTO ChIPhs (BpeMsi ucteueHus coipbs 30-35 mun). [Io okoHuaHUM omnbITa (HUKCH-
pyIOT 00BeM ra30B MPOUISANINX Yepe3 ra30BbIe Yachl 6 U Maccy KUIKOM (a3bl.

Odopmienue pe3yJbTaToOB

CocTaBngioT MaTepuaabHBIA OanmaHC, pe3ynbTaThl 3aHOCAT B Tabnuily. PaccuuThiBaroT
BBIXOJ] Ta3000pa3HBIX MPOAYKTOB, BBIYMCIECHUS 3aHOCST B Tabnuiy 1.4

Tabmuna 1.4

T, OC VI‘a37 ! rll %

600

800

1000

AWINIRFRZ

1200

Ha ocHOBaHMU MOJYYEHHBIX JAHHBIX CTPOAT IpaMKH 3aBUCUMOCTEH BBIX0J1a Ta3000pas3-

HBIX IPOAYKTOB IUPOJIA3a OT TEMIIEPATYPHI.
PaGora Ne3 3aBHCUMOCTH BBIX0/1a T'a3000pa3HbBIX MPOIYKTOB MUPOIU3A
OT BpeMEHHM IMpeObIBaHMsI YIJIEBOAOPOIHOIO CHIPhSl B PEAKTOpe

Ilenb paGoThl:  CIUIAHUPOBATH  DKCIEPUMEHT  ITOCJIENOBATEIBHBIM  CHUMILIEKC-
METO/I0M, HAalTH COCTaB ChIPbs, IPU KOTOPOM BBIXO/1 I'a3000pa3HbIX MPOIYKTOB MaKCUMAJIEH.

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

- 1 — nenuTenpHas BOPOHKA (MUTaHUE PEAKTOPA),

- 2 — Tepmonapa,

- 3 — aseKTpoIeyb g 000rpeBa peKkTopa,

- 4 — XONOWIILHHUK,

11



- 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 muposusa (puc. 1), MeToandeckue yka-
3aHUs K BBINTOJHEHHUIO pabOTHl U3y0keHbl B pabore Nel. Haiinennsiit 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 HE0OXOJUMO HPOBOAUTH HPU MOCTOSIHHON 00BEMHONW CKOPOCTHU
MOJla4ul YIJIEBOJOPOAHOTO ChIpbsi (Bpems ucTeueHus cwipbs 30-35 mun). [lo okoHuaHuH
onbiTa GUKCUPYIOT BpEMs HCTEUEHUS MCXOJHOTO CBHIPhA, 00bEM ra30B, MPOIIEAIINX Ye-
pe3 razoBbie 4achl 6, U Maccy XKUAKOU ¢a3bl.

Odopmiienne pe3yabTaToB

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

3
N Tuer, € Vs, M°/c Tip, € n, %

AW IN|IF

O6’bCMHy}O CKOpPOCTb ITOAAa4YU CBIPpbA paCCUYUTBIBAIOT IO (bopMyJIe:

V,, =——rne Vcum, Xucr - 00bEM U BpeMsI HCTEUCHHSI CMECH YTJIEBOJOPOIOB.

8id

Bpemst mpeObIBaHUS CHIPHS B peaKTOpE HaXOIAT 1o Gpopmye:

2
Tis :VT—él , Tie Vp-00beM peakTopa, V, = T-h ,rae d, h - anameTp u BBICOTA
8

peakTopa.

Ha ocHOBe MOJIy4eHHBIX JAHHBIX CTPOST IpaUKH 3aBUCHMOCTEH BBIXOJa ra3o00-
pa3HBIX NMPOAYKTOB MHPOJM3a OT BPEMEHH NpPEOBIBAHUS B PEaKTOPE YIIEBOIOPOIHOMN
CMECH.

12



Kpurepuu onenku:
CTyIeHT H0JKEeH BBIMOJIHUTS JIBE J1a00paTopHble PabOTHI.
MaxkcumanbHO 16 0aiIoB — 32 MOJIHOCTBIO PEIICHHBIE U TPAMOTHO O(OPMIICHHBIE TPAKTH-
4ecKHe paboThI;
MunuManbHO 9 6aJIJIOB — 32 HEMOJHBINM OTBET C AOMYIIEHUEM IPYOBIX OMIHOOK.



MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoii denepannn
HwxHekaMCcknii XUMUKO-TEXHOJIOTUYECKUH MHCTHTYT ((uiunai) ¢peaeparbHOro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

Bonpocsl 119 3a4éTa ¢ ouenkoii (7 cemectp)

110 JUCHUIIJIMHE TexHOJIOTHS OCHOBHOI'O OPraHNYEeCKOTO U HCd)TeXI/IMI/I‘IeCKOl"O CHHTC3a

1. IIpoaykTsl, npousBoanMsble npombinuieHHocThI0 OOHC.

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

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

4. Tepmuueckasi CTaOMIIBHOCTH YTJIEBOJOPOIOB. XUMHUYECKHUE PEAKLUH, MPOTEKAIOIIHNE
npu nuponuse. [lepBudnbie 1 BTOpUYHBIE peakiuu. DaKkTophl, BIUSIONIME HA COCTAB U BBIXO[
IPOJYKTOB IUPOJIH3A.

5. [Iupoau3 yrieBogopoJOB € LENbI0 MOIYYEHUs HU3IIUX 0Je(PUHOB. ChIpbe MUPOIIU3A.
C1pyKTypa yCTaHOBKHM IIUPOJIN3A.

6. IlepepaboTka npoAyKTOB nupoau3a (nmupora3 u nupoOeH3uH). [Ipumenenue nporuec-
COB aICOPOIMH U TUAPUPOBAHUS IS OUMCTKH LETICBBIX (DPAKIIHIA.

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

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

9. CoBMecTHOE MPOU3BOJICTBO CTUPOJIA U OKHCH TPONUJICHA. ¥Y3€J MOTyYeHUs] TUAPOTIIe-
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-
TUIpEeHWIKapOuHOIA.

12. TexHoyoruueckas cxema rnojaydeHus: STUI0CH30I1a.

Kpurtepuu oneHku:

6 cemecTp:

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

MunumanbHo 24 6ara — 3a HETIOJHBIN OTBET C IOMYIICHHEM I'pyObIX OIIUOOK IPH OTI-
pEIENEHNH CYIIHOCTH PACKPBIBAEMbIX TOHATHI, TEOPHIA, SIBICHHI
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MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoii denepannn
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCyIapCTBEHHOT'0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHHS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

KommnuiekT BOonpocoB /1Jisi KOHTPOJILHOM padoThl (7 ceMecTp)
o qucruruinae b1.B.06 TexHoIoruss OCHOBHOIO OPraHNYeCKoro M He(hTEXMMHUYECKOr0 CUHTE3A

1. CocraBuTh MaTepHaIbHBINA OaNaHC MPOU3BOACTBA M30MPONIIOCH301a ATKUIMPOBAHH-
eM OeH30J1a TPOMMUIIEHOM B MPUCYTCTBUU XJIOPUCTOTO AIIFOMUHUS MPOU3BOIUTEIBLHOCTHIO 80 ThI-
csia ToHH B roj. KonBepcus 6eH3omna cocraBisieT 85%, koHBepcus npomuiieHa — 98%, cenekTus-
HOCTH 110 M3omponuindenzony — 75%. KonudectBo wacoB pabotsl ycranoBku B roa — 8000. IIpo-
[ECC UJIET 110 CJICTYIOIIUM PEaAKIIHSIM:

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

2. CocTaBuTh MaTepUaIbHbIN OaaHC MEPBOM CTAJAMK MPOU3BOJCTBA M30IPEHA JIByXCTa-
JUIHBIM JIETHJIpUpOBaHUEM H30IeHTaHa u3 pacueta 200 Toicsu u3onpeHa B rol. M3onpen moiny-
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 u3oamuiieHaM — 80%. B kauecTBe mno-
OOYHBIX IPOAYKTOB Ha MEPBOIl cTaguu oOpa3yroTcs Jerkue yrieBoaoponabl. KomuyectBo yacoB
paboter ycranoBku B o1 — 8000.

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

Kpurtepuu oneHKku KOHTPOIbHON padoThI:

CryzneHT oJDKeH caTh | KOHTPOIBHYIO paloTy:

MaxkcumanbHo 30 6ay10B — 3a MOJTHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIIPOC;
MUHHUMAJIBHO 18 0asioB — 3a HEMOJIHBIA OTBET C JIOMYIIEHUEM OIITHOOK.
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MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoii denepannn
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUI TEXHOJIOTUYECKU YHUBEPCUTETY
TexHonoruueckuii GpakynbTeT

KommuiekT 3aganuii Ui rpynnoBbIX AucKyccuii (7 cemectp)
o pucruruinae b1.B.06 TexHoorust 0CHOBHOIO OPraHUYeCcKoOro M He(hTEXMMHUYECKOI0 CUHTE3A

I'pynnoBas auckyccust Nel «CTpykTypa MpOMBIIUIEHHOCTH OPraHUYECKOro U HehTeXu-
MHYECKOI0 CHHTE3a»

1. [TponykTsl, npousBoanMsble npomslinuieHHocThio OOHC.

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

3. Cxembl cbIpbeBbix noTokoB Ha mnpeanpuaruax OOHC (ma npumepe OAO
«HKHX»).

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

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

CCJI.

I'pynnoBas auckyccust Ne2 «[Iuponus yriaeBo1opoaos»
1. Tepmuueckasi CTaOUIBHOCTH YTJIEBOJOPOAOB. XUMUUYECKUE PEAKIUU, MPOTEKAI0-
e Ipru NUpoOJIr3C. HepBI/I‘-IHI)IG " BTOPHUYHBIC PCAaKIH. Pameaanmﬁ MCXaHU3M pPCAKLUU ITHU-
poJin3a Ha MpUMEpe pas3iioKeHUs 3TaHa. DakTOphl, BIUSAIONIME HA COCTAB U BBIXOJ MPOJYKTOB
MUPOIH3a.

2. [Tuponu3 yriieBo0poO0B C LENbI0 MOTyYeHUs: HU3MMX oyiepuHOB. ChIpbe MUPO-
mi3a. CTpyKTypa yCTaHOBKH TTHPOITH3a.
3. [TepepaboTka muporaza u nupoOensuHa. [IpumeHeHue mporeccoB ajacopOuuu u

TUAPUPOBAHUS JJI1 OYUCTKH MPOIYKTOB MHUPOJIN3a.UCIIONIb3yeMbIe aJCOPOEHTHI U KaTaau3aTOphl
TUAPUPOBAHUS.

4. VYcraHOBKa THAPOACANKWIMPOBaHUA. Peaknnu, nexamme B OCHOBE IPOLECCOB
TUAPOJCANKUINPOBAHUS U THIPOKPEKHUHTa. Pa3ienenne nmpoyKToB THAPOACATKMIIMPOBAHHS.

KpuTtepuu oneHKH rpynnoBbIX JUCKYCCHIA:
CTyZIeHT 0JI’KeH Y4acTBOBAaTh B IBYX IPYMIOBBIX TUCKYCCHUSX.
MaxkcuManbHO 4 0ayioB — 3a MOJHOCTBIO PELIEHHbIE U TPaMOTHO O(OpMIICHHBIE MTPAKTH-
YeCcKHue paboThI;
MunumanbHO 3 0ajIOB — 32 HETIOJIHBIM OTBET C JOMYIICHHEM OITHOOK.
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MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoii denepannn
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCyJIapCTBEHHOT'0 OIOPKETHOTO 00Pa30BaTEIbHOIO YUPEKICHHS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT

KommuiekT 3aganmii 1y npakTuyecknx pador (7 cemectp)
o qucruruinae b1.B.06 TexHoIoruss OCHOBHOIO OPraHUYeCKOro M HehTeEXMMHUYECKOT0 CUHTE3A

[IpakTuueckas padora Nel

1. CocraBuTh MaTepHaIbHBIN OaNaHC MPOU3BOACTBA U30MPONIIOCH301a AKUIMPOBAHH-
eM OeH30J1a TPOMMUIIEHOM B MPUCYTCTBUU XJIOPUCTOTO AIIFOMUHUS MPOU3BOIUTEILHOCTBIO 75 ThI-
csia ToHH B roj. KonBepcus 6en3omna cocraBisier 75%, kouBepcust npormwieHa — 90%, cenekTus-
HOCTB 110 M3omponuiadenzony — 85%. KonmdectBo wacoB pabotsl ycranoBku B roa — 8000. IIpo-
[ECC UJIET 110 CIICTYIOIIUM PEaAKIIHSIM:

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

2. CocTaBUTh MaTepUaIbHBIN OaaHC MEPBOM CTaJAMK MPOU3BOACTBA M30IIPEHA JIBYXCTa-
JUIHBIM JIETUJIPUPOBAaHUEM M30IEHTaHa U3 pacueTa 240 Thicsiu u3omnpeHa B rof. M3onpen nony-
YaloT B JIBE CTa/IUU:

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

Pacxonnbnii ko3 dunmenT nzoammineHoB Ha u3onpeH paseH 1,3. KonBepcus n3oneHTrana
Ha nepBoi craguu coctaisier 50%, cenekTUBHOCTh Mo u3oamuieHaMm — 75%. B kauecTBe mo-
OOYHBIX MPOAYKTOB Ha MEPBOIl cTaguu 00pa3yroTcs Jerkue yrieBoaopoabl. KomuuectBo yacoB
paboter ycranoBku B o1 — 8000.

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

Kpurtepuu onenku npakTudeckoii padborsi:
CTyzleHT 10JIKEH BBIOJIHUTD OJIHY NMPAKTUYECKYIO padoTy.
MaxkcumanbHO 10 6aaoB — 3a MOJHOCTHIO PEIIEHHBIE U TPAMOTHO O(OpPMIIEHHbIE TPAKTH-
YeCcKHue paboThI;
MunuManbHO 6 0aIOB — 32 HETIOJIHBIM OTBET C JOMYIICHHEM OITHOOK.
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MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoit denepannn
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCyJIapCTBEHHOT'0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommuiekT 3aganuii 1015 1a6opaTopHbIX padot (8 cemecTp)
o qucruruinae b1.B.06 TexHooruss OCHOBHOIO OPraHNYeCKOro ¥ HehTEXMMUYECKOI0 CUHTE3A
Jlaboparopuas  pabora Nel «JIOJIVUEHUE W3OIIPEHA PA3JIOXXEHUEM 44-
JUMETUJIIANOKCAHA-1,3»

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

Teopernyeckas 4acTh.

Hzonpen, unn 2-metundyragues - 1,3 — oAWH U3 BaXHEWIIUX MOHOMEPOB, MPHU-
MEHSEMBIX B HACTOSIIEE BPEeMs ISl MOJYUYCHHUS] KaK COMOJIMMEPHBIX CHHTETHUYECKUX Kaydy-
KOB, TaK M cTepeoperyisipHoro mnosmuzonperHoporo kayuyka CKU-3. Ilocnepnuit mo cBoum
CBOICTBaM OJIM30K K HATYpaJIbHOMY Kay4dyKy, a TI0 HEKOTOPBIM ITOKA3aTesIM JaXKe TPEBOCXOHUT
ero.

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

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

——> CH,=C-CH=CH, + H;0 + CH,0
CHs,

Konnencauus nzoOytuieHa ¢ ¢GopManbAeriuoM OCYLIECTBISIETCS MOJ JTaBJICHUEM B
NPUCYTCTBUU CEepHOU KucHOThl. Pa3znoxenue 4, 4-gpuMmerunauokcana-1, 3 uger B mpu-
CYTCTBUHU KaTanu3atopoB—@ochaToB kamplus. JIydimuM 1o aKTHUBHOCTH, YCTOWYMBOCTU WU
YIOBIIETBOPHUTEIBHON MPOYHOCTH OKazajcs CMEIIaHHBIN Karamu3arop, coaepkammid 20-25%
nBy3amenieHHoro ¢ocdara kanpuus (katanuzatop KC/I).

Peakuuio HeoOXxoauMO MPOBOAUTH B MPUCYTCTBUM BOJSHBIX mapoB. Karamuzatop B OT-
CYTCTBHUE BOJITHOTO Mapa TepsieT CBOIO aKTUBHOCTD, TaK KaK MJIET MPOIECC pacmaa:

2CaHPO,4 — Ca,P,07; +H,0

B npucyrcTBruM 60JIBIINX KOJMYECTB BOJSIHOTO Mapa MPOTEKAeT MPAaKTUYECKU TOJb-
KO OCHOBHasl peakiusi o0Opa3oBaHUs M30MpPEHa, a MOOOYHas peakusl pacnaja AMOKcaHa ¢ OTJIo-
KEHUEM CMOJIMCTHIX COCTMHEHHUI MO0 HE UAET BOBCE, IN0O0 ee YACIbHBINA Bec Masl. ONTHMaTh-
HOE COOTHOIIIEHHE BOJIBI K THOKCaHy cocTapisier 2,5 kr Ha 1 kr wiu 15:1 (B MoJib).

CrnenyeT ykas3aTh, UTO U30BITOK MAapOB BOJBI MPOTUB ONTUMAIBHOTO MOXET 3aTOPMO-
3UTh PEaKIUIo pacnaja AUMETHIINOKCaHa Ha MIPOMEKYTOUHON CTaJuu 00pa3oBaHUs N300yTEHII-
KapOHHoa:

CHa\C, O-CH,

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

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

[IpakTHYeCKMMH ONBITAMU YCTAHOBJIEHO, YTO HaWJIy4dlIMi BbIXox wu3omnpeHa (70-
75%) na nponymennsit u (80-85%) Ha paznoxkeHHbI auokcad Ha katanuzarope KCJ npu 350
°C mony4aeTcsl MpU CKOPOCTH momaun mumetmiauokcana 0,7 — 1 1/(;m karamusaropa-u). 910
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, KUMIAIMIHUN MpH
92,8°C u umeromuii coctaB: quMeTmiinokcana — 65 macc.%, Boasl — 35 macc.%. PactBopu-
mocTh ipu 20°C auokcana B Boae — 18 macc. %, Bonbl B auokcane — 2,8 macc. %.

W3omnpeH B HOPMaNbHBIX YCIOBHSIX NPEACTABISIET COO0W OECIBETHYIO MOABUKHYIO
KHUJKOCTh, HEPACTBOPUMYIO B BOJE M XOPOIIO PACTBOPSIONIYIOCS B CIUPTE, dPUPE U IPYTHX
OpraHUYECKUX pacTBopuTeisax. T. Kum. uzonpeHa npu armochepHoM nasiaeHuu 32,6 °C, 1. mi.
—146,8 °C. M3ompeH Jierko BoCILIaMeHsIETCs, paboTa ¢ HUM TpeOyeT O0IBIII0 OCTOPOKHOCTH.

[To ¢pu3noOTOrNIecKUM CBOKWCTBaM M30MIPEH MOX0X Ha OyTaaueH, OJHAKO 00Jiee aKTHUBEH.
[TpucyrcTBre B aTMocdepe HEOOIBIIOro KOJIMYECTBA MapOB U30IPEHA BHI3BIBAET OUIYIIEHHE CY-
XOCTH BO PTy ¥ YCUJIMBAET CepALCONCHNE.

PeakTuBBI H 000pyI0BaHUE

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

[TpompbiiutenHsIit katamuzarop KCJJ VYcTaHoBKa pa3ioKeHus: JUMETWIIMoKcaHa 1

[Ipobupka(20mn) nns ucnapeHus uzo- 1

IIpEeHa U3 KOHJIEHCaTa B Ta30METp

Konnueckue ko061 ¢ mpookamu (50m) 2
JKcIepMMeHTAJIbHAS YaCTh

[lepen mpoBeaeHUEM pEakLUUU pa3J0XKEHUS TEXHUUYECKHH IMUMETHJIANOKCAH
NEPETrOHSI0T U3 KOJIOBI C €JIOYHBIM JediermMaTopom, oTOuparoT ¢pakuuio ¢ T. kum. 131-
135°C. OmHOBpEMEHHO C 3TUM MPOBOSAT aKTUBAILIUIO KaTalln3aTopa. AKTUBAILIMS 3aKITFOYACTCS B
MEJUICHHOM ToabeMe TemnepaTypsl B TeueHue 1-1,5 v go 350-375°C u B BBIIEpKKE MPU STOU
temneparype B Tedenue 20-30 mun. Haunmnas co 150°C 10 koHIIa aKTHUBAIlMU B TIEUb TTOIACTCS
BOJIa CO CKOPOCTHIO 1,3 11/(71 KaTanm3aropa-4) U MeAJICHHO MTPOCACHIBAETCS BO3AYX C MOMOIIIBIO Ta-
30MeTpa caMOl YCTaHOBKH pPa3jIOkKEeHMs], MO0 BO3JyXOJYyBKOW WM BOJOCTPYHHBIM HACOCOM.
OO6weM karanu3zatopa B ieuu 30 uz mpu cpenHem pasmepe 3epeH ero 3x3 mm. [1o okoHua-
HUU aKTHBAIMM, HE MpeKpallas noJa4yu BOJAbl B PEaKTOp, MEPECTalOT MPOcachiBaTh BO3yX. 3a-
TE€M HAaYMHAIOT A03MPOBaATh AUMETHIANOKCAH B KommuecTBe 30 mi co ckopocthio 0,7 ma/(1 ka-
tanu3aTopa-4). OTHOBPEMEHHO yJANSIIOT BOAHBIN KOHJEHcAT U3 npuemMHuka. [Ipu takom npose-
JIEHUH Tpoliecca Ha 1 MoJIb AUMETUIIAMOKCAHA MTOIaeTCsl He MeHee 7 MOJIb BOBI.

B npuemnyio konly momajgaeT Bcs BOJa, HEMPOpPEarupoBaBIIMI JUMETHIIIMOKCAH,
dbopmanpaerun, 3HAYUTEIbHAS 4acTh M30IpeHa, U30-
OyTeHuNKapOUHOI U Ipyrue npumecu. HeckoHaeHcupoBaBIecs: B BOASIHOM XOJOIUIbHUKE
ra3bl IOCTYNAIOT B TPaJlyHpOBaHHBIN ra30METP C HACBIILIEHHBIM PACTBOPOM MTOBAPEHHOM COJH.

Kaxk Tonpko 3aKOHUMTCS 1O3UPOBKA JUMETUIIANOKCAHA, BBIKIIIOYAIOT 000rpeB Meuu, HO
B PEaKTOpP MPOJOJIKAIOT MPOIYCKaTh BOAY JUIsl BBHITECHEHUS MPOJYKTOB PEaKIUU U OXJax]e-
HUs KatanuzaTtopHoro cios no 150°C. CkopocTh NpONMyCKaHHWsl BOJbI Takasl K€, KaK U BO
BpEMSI OITBITA.

[To oxoHYaHMM TPOIMYCKaHUS BOJBI MO BO3MOKHOCTH OBICTPO CIMBAIOT M3 IMPUEMHHUKA
BOJIHBIN U YTJIEBOJOPOJIHBIN CJIOU B JBE MPEABAPUTEIBHO B3BEIICHHBIE U OXJIAXJACHHBIE B Jie-
JSTHOW BOJIe KOHUYECKHE KOJOOYKH C TpoOKamMu. 3aTeM 4Yepe3 CIMBHOW KpaH MPUEMHHKA KOH-
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JIeHCaTa MpPOCAChIBAIOT BO3AYX B ra3oMeTpP C KOHTAKTHBIM ra3oM A ero pasbasneHus (3-
kpaTtHoe). Ilpu TakoM pa30aBieHHUU MCKIIIOYAEeTCs KOHJEHCAlMs M30MpeHa B razomerpe. M3me-
pSIOT 00BbEM raza B HEM, MPUBOJAT K HOPMAJIBHBIM YCIOBUSAM U OTOMPAIOT NMPOOBI B JABE IMHIIET-
KH; B OJIHOW OIIPEACISAIOT COIEpKaHUE U30IIPEHA, B APYroi IMPOU3BOAAT IPYIIIOBOM aHAIU3 Ha
npubdope BTU-2 nnu monHbIi aHamu3 Ha Xpomatorpade.

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

B yrieBomoposHOM ciioe OmpeAessiioT cojep)KaHue U30MpeHa, n300yTeHHIKapOuHoia,
IUoKcaHa, popManbIeruia, a B BOAZHOM CIIO€ ONPEACNAIOT coAepkKaHue (GpopMalbaeruia u
PacCUUTHIBAIOT KOJHUYECTBO AUOKCAHA II0 PACTBOPUMOCTH B BOJE.

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

Pac4yeT BbIX010B IPH KOHTAKTHOM Pa3J10:KeHUH
4 A-nuMeTnaanokcana-1,3.
1 KonuuecTBo NpomymeHHOTO JUOKCaHa:
g, =V -d(a_a&aodaiiad )

2@
I

rae V—oGbeM amokcana, MiT; d - IIOTHOCTB, T/eM®; M—MOJTeKy IpHBIii BeC IHOKCAHA.
2. KonmudecTBo 00OpaTHOTO THOKCAHA!
g, =V, (&_4aoaiiad )

fa \d_
m, :Vz(é_‘ﬁéu )

rne Vs - 00beM HEempopearnpoBaBIIeTo AMOKCaHa, MII (TIO TaHHBIM aHAIN3a).
3. KonmuecTBO quokcaHa, MpeBPaIIEHHOTO B Ta3 (B MOJIb):
m3 — VrO(HGS + H84)
100 -22,4

V° —00BbeM KOHTAaKTHOTO Ta3a, NPHUBEACHHOTO K HOPMAaJIbHBIM YCIOBUSM, T,

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

4. KonuuecTBO TUOKCaHa, MPEBPAILIEHHOTO B U30MPEH (B MOIIb):

m, = Vro'xu + Agu
100-22,4 100-M,

TJIe X, - COAIEp’KaHUe N30MpPeHa B KOHTAKTHOM rase, 00beMH. %o;
gu- cozlepkaHue U30MpeHa B KOHIeHcare, Macc. %;
A - Bec KOHJIeHCAaTAa, T;
M,, — MONEKyIISIpHBII BEC U30IIPEHA.

5. KonnuecTBo AMOKCaHa, MPEBPAIEHHOTO B M300yTeHUIKapOUHOM (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 |, ™o BO3BpaTy IMOKCaHA —1 —2.100 |, BBIXOA H3OMpPEHA HA MPOMYIICH-
ml ml
.| M o m
HBI| —2.100 | 1 Ha pa3IoKeHHBIH | ——— 100 | IMOKCaH, ONPENEIAIOT COAEPKaHUE U30-
m, m, —m,
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m .
IPCHA B KOHTAKTHOM raze | —>-100 |, BBIXOJ M30MPEHAa  Ha  PA3JIOKEHHBIM  JHOKCaH,
m4
m,
¢ yderoM oOpazoBaHMs M300yTeHmiIKapOuHona | —————-100 |. Onpenensor  Takxe
m, —m, —Mmg
BBIXOJ (popMaibierusia Ha Pa3IOKEHHBIM JHOKCaH. 3aTeM ONpEeAeAIoT MOTEepH JHOKCaHA B
% K MPOIYILIEHHOMY JIMOKCaHY:
m, —(m, + m, +m, + m,)
ml

-100

Pacuer maTepuanpHOro 0anaHca CBOAST B TaOJIHUILY.
MarepuaibHblii 0aj1aHC pa3iioxkenus 4, 4-nuMeTwyiiMokcana-1, 3 Ha kaTajauzarope
KCJ
Ycnosus: Temneparypa: 375—395°C; o6bemMHas CKOPOCTh 1o quMeTuianokcany (JAM/)
0,5—1,5 /(n karanuzaropa -4)

ITponymeno Ioay4yeHo KoH- BrbIxo o
POTyIIEHO, y Ilony4yeHo koHaeHcara, r A =
r TAKTHOIO ra3a, r H30MpeHa | =
~ =
o =
@) [3)
»= = o
v g « E 3 2
3 czs = o o2 =
= e, 2| 9 5 e
A »':4 < = = % <
= 5 . s 8 e 2 o) 2
) = o] O o s x =] g = =
o O =~ [¥ S| =~ == =y g 5
= S S 5 = C | Q| =< 5| 8| 8 s =
o o = o O o) [} oy o Q = )
2 N o [P [oTEN] o o] m 2 N Q (] < < = N
= an =~ an = ~ X | Ol "H| - | = | /&A= an O 3
Pacuer cpennero Bpemenu konTakta T (B cek):
Vv, -273-P
rT=———
V., -T-760

rae Vk — cBOOOIHBINM 00hEM KaTalu3aTopa, 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 KaTaau3aTropa:

V. = Vi +Vio
t

rze t—obree BpeMs MpOMmyCcKaHus TUMETUITUOKCAHa,
Vima 4 Vino—00beM MapoB AUMETHIIMOKCAHA M BOABI, MPOLIECANIMX Yepe3 CJION KaTaam3aTropa 3a
Bpems L.
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Ilpunoscenue

L8 -

i ,

J

-

Puc. 1. Cxema yCTaHOBKH pa3jI0KEHUS AUMETHIIUOKCAHA:

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

Kpurepun oneHkH J1a00paTopHbIX padoT:
CTyIeHT N0JKEH BBIMOIHUTD JIBE JIa00paTOPHBIE PabOTHI.
MaxkcumanbHO 16 6aioB — 3a MOJHOCTHIO PEIICHHBIE U TPAMOTHO O(OPMIICHHBIE IPAKTH-
YyecKkue paboThl;
MunumanbHo 9 6alyIoB — 32 HEMOJIHBINA OTBET C AOMYIIEHUEM IPYObIX OMIMOOK.

22



Mun#CTEpCTBO HayKH U BhICIIEro oopazoBanus Poccuiickoit denepannu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuit GpakynbTeT

KomnuiekT 3aganuii 11 npakTuyeckux pador (8 cemectp)
o pucruruinae b1.B.06 TexHoorust 0CHOBHOIO OPraHUYeCcKoro M He(hTEXMMHUYECKOI0 CUHTE3A
[IpakTuueckas padora Nel
1. CocraBuTh MaTepHaIbHBINA OaNaHC MPOM3BOACTBA U30MPONIIOCH301a ATKUINPOBAHH-
eM OeH30Ja MPONMJICHOM B NMPHCYTCTBUU XJIOPUCTOTO ATIOMUHHS MPOU3BOAUTENHHOCTHIO 110
ThICSIY TOHH B roj. Konsepcus 6en3zoina cocrasisier 76%, kouBepcus npornuiieHa — 93%, cenex-
TUBHOCTH 10 m3omnponuidensony — 75%. KonnuectBo wacoB pabotsl ycraHoBkH B roj — 8400.
[Ipouecc ueT no caeayrmnuM peakuusm:
CgHg + CsHg — CgHsC3H7
CsHg + 2C3Hg — CsHa(C3Hy7)2

2. CocTaBUTh MaTepUaIbHBIN OaaHC MEPBOM CTAJAUK MPOU3BOJICTBA M30IPEHA 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 coctasisieT 55%, celleKTUBHOCTD 10 u3oaMuieHaMm — 83%. B kauecTse no-
OOYHBIX MPOAYKTOB Ha MEPBOIl cTaguu o0pa3yroTcs Jerkue yrieoaopozsl. KonnuecTBo yacos
paboter ycranoBku B o — 8400.

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

Kpurtepuu oneHku npakTuieckoii paéorsbi:
CTyIeHT TOIDKEeH BBITIOJTHUATE OJJHY MPAKTHYECKYI0 padoTy.
MaxkcuManbHO 10 6aioB — 3a MOJHOCTHIO PEIIEHHBIE U TPAMOTHO O(OPMIIEHHBIE TIPAKTH-
YyecKkue paboThI;
MuHuManbHO 6 0aIOB — 32 HETIOJIHBIM OTBET C JOMYIICHHEM OITHOOK.

23



MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoit denepannu
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuit GpaxKynbTeT

KomnuiekT 3aganuii it rpynnoBbIX Auckyccuii (8 cemectp)
o pucrumuinae b1.B.06 TexHoIorust 0CHOBHOIO OPraHUYeCKOro M He(hTEXMMHUYECKOI0 CUHTE3A
I'pynnoBas auckyccus Nel «IIpousBoacTBo ctupona»

1. TexHonornueckass cxema MOJyYeHHUs STHIOCH30J7a. XUMHUYECKHE pPEaKluu, Jie-
Jalue B ocHOBe Ipouecca. Karanutuueckuil komiuieke. Yciaosus npouecca. OTMbIBKa U HEH-
TpaJH3alysl PEaKIIMOHHON Macchl. PeKTH(HUKAIHS peaKIIMOHHONW MacChI.

2. TexHosornyeckass cxemMa COBMECTHOI'O IIPOM3BOJCTBA CTUPOJIA U OKHUCH IIPOIU-
nena. Ilomyuenune ruapomnepexucu >TuinOen3ona. Ilpomecc snmokcuaupoBanus. Jleruapartarus
M®K. Xumundecknue peakiiy U yCIOBHsI IPOTEKAIOIINX ITPOLIECCOB.

3. AJbTepHATUBHBIE CITIOCOOBI MOTYYEHHUsI CTUPOJIA.

I'pynnoBas auckyccus Ne2 «lIponeccsl noaumepusanuy U 0JIMroOMepU3aluu B HEPTEX U-
MHYECKOM CHHTE3E»

1. MexaHu3M KaTUOHHOM MOJMMEpPU3AIMM Ha IIPUMeEpEe MPOU3BOACTBA OyTUIKAYdY-
ka. TexHonornyeckas cxeMa IojydeHus OyTHIIKaydyKa.

2. IIpon3BOACTBO TPUMEPOB U TETPAMEPOB MPOINUIICHA. XUMHU3M, TEXHOJIOTHUECKAs
CXeMa, HalPaBJICHHsI UCIIOJIb30BaHUA TOTOBOM IIPOLYKIUH.

3. [Tpon3BOACTBO JIMHEHHBIX 0-0J€(PUHOB. XUMH3M, TEXHOJOTUYECKAsT CXEMa, Ha-
IIPaBJICHUS UCIIOJIB30BAaHUS TOTOBOW MTPOLYKLIAH.

KpuTepuu oneHKH rpynnoBbIX JUCKYCCHIA:
CTyzIeHT 10JI’KeH Y4acTBOBATh B IBYX IPYMIOBBIX TUCKYCCHUSX.
MaxkcruManbHO 4 0aioB — 3a MOJHOCTBIO PELIEHHbIE U TPaMOTHO O(OpMIICHHBIE TIPAKTH-
YyecKkue paboThI;
MunumanbHO 3 6aJijIOB — 32 HEMOJIHBINA OTBET € AOMYLIEHUEM OIIMOOK.

24



MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoit denepannn
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCyJIapCTBEHHOT'0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPEHKICHHS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommnuiekT BonpocoB /1Jis KOHTPOJILHOMH padoTsl (8 cemecTp)
o qucruruinae b1.B.06 TexHoIorust 0CHOBHOIO OPraHNYeCKOro U He(hTEXMMHUYECKOTO CUHTE3A

1. CocraBuTh MaTepHaIbHBINA OaNaHC MPOM3BOACTBA U30MPONIIOCH30Ia AKUIMPOBAHH-
eM OeH30J1a TPOMMUIIEHOM B MPUCYTCTBUU XJIOPUCTOTO AIIFOMUHUS MPOU3BOIUTENBLHOCTHIO 90 ThI-
csia ToHH B roj. KonBepcus 6en3omna cocraBiusier 79%, koHBepcus npomuiieHa — 95%, cenexkTus-
HOCTH 110 M3omponuiadenzony — 69%. KonndectBo yacoB pabotsl ycraHoBku B roa — 8400. IIpo-
[[ECC UJIET 1O CICTYIOIIUM PEAKIIHSIM:

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

2. CocTaBUTh MaTepUaIbHBIN OaaHC MEPBOM CTAJAUK MPOU3BOJICTBA M30IPEHA JIBYXCTa-
JUIHBIM JIETHJIpUpOBaHUEM M30IeHTaHa u3 pacueTa 220 Thicsiu u3omnpeHa B rol. M3onpen nmoiny-
YaloT B JIBE€ CTa/IUU:

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

Pacxonnbnii ko3 dunmenT nzoamuineHoB Ha u3onpeH paseH 1,6. KonBepcus n3oneHrana
Ha nepBoi craauu coctaBisieT 45%, CeNeKTUBHOCTh 0 u3oamuieHaM — 87%. B kauecTse mno-
OOYHBIX IPOAYKTOB Ha MEPBOIl cTaguu 00pa3yroTcs Jerkue yrieBoaoponabl. KomuuectBo yacoB
paboter ycranoBku B o — 8400.

3. JlaTh onpeaeneHus CIeayIONIMM OHATHSIM:
1) MolIHOCTD anmnaparypsl;
2) MHTEHCUBHOCTD ITPOLIECCa;
3) IpOU3BOAUTENBHOCTD TPYAQ,;
4) ce0ecTOMMOCTh MPOIYKTA.

Kpurtepuu oneHKku KOHTPOJIbHON padoThI:

CryzneHT oJDKeH caTh | KOHTPOIBHYIO paloTy:

MaxkcumanbHo 30 6aoB — 3a MOJTHBIN, pa3BEePHYTHIN OTBET Ha MOCTABJIEHHBIN BOIIPOC;
MUHHMAJIBHO 18 0aioB — 3a HEMOIHBIA OTBET C JIOMYIIEHUEM OITHOOK.
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MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoit denepannn
HwxHekaMcknii XUMHUKO-TEXHOJIOTUYECKUN MHCTUTYT ((huiran) genepalbHOTo
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIIEIOBATENILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET
TexHonoruueckuil GpakynbTeT

KommuiexkT Bonpocos 1Jis1 3k3ameHa (8 cemectp)
o pucruininae 51.B.06 «TexXHOoJIorusi OCHOBHOI'O OPraHMYECKOr0 M HeTEXMMHUIECKOTO CHH-
Ie3a»
1. ITpuHIIMTIMATBHAS TEXHOJIOTUYECKAs CXeMa MOJIyYeHHs 3TUII0EH30I1a C UCIIOJIb30BaAHU-
€M KaTaJIUTHYECKOTO KOMIUJIEKCAa HA OCHOBE XJIOPUCTOrO aTlOMUHHS. XUMHUYECKUE peaK-
LU, JISXKAIIUE B OCHOBE ITpoliecca.

2.Ilomy4yeHue cTupoia METOAOM JIeTHPUPOBAHUS STHIOCH30Ia.
3. U3BecTHbIe cr1ocOOBI MosTydyeHus: ctuposia. CpaBHUTENbHAS XapaKTEPUCTHKA.

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

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

6. CnocoObl nory4eHus BhICIINX OJieUHOB. [IpMHIMITHANBHAS TEXHOIOTMYECKas CXeMa
HOJy4EHHUsI OJIMTOMEPOB IponuieHa Ha (GocHOpHOKUCIOTHOM KaTanu3aTope. XUMUYECKUE pe-
aKIUy, JeKalllue B OCHOBE Mpoliecca.

7. Cnoco0bl mosrydeHus Bbicux osiepuHoB. [IpyHIMNINaNbHAs TEXHOJIOTHYECKask CXxeMa
HOJIy4€HUS 0-0JI€(PUHOB C UCIOIB30BaHUEM TPUAITUIIATIOMUHHUSL.

8. IIpuHUMIIHAIBHAS TEXHOJIOTHYecKas CXeMa MoTydeHus OyTHIIKayuyKa.

9. Paznuunble cnocoObl MosydyeHHs H3ompeHa. [IpuHIUnuambHas TEeXHOJIOrMmyeckas
CXeMa IIpolecca MOoIy4eHUs N30IIPEHA Yepe3 JUMETHIIIUOKCaH. XUMHU3M IIpoliecca.

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

15. OcHOBHOE ChIpbe AJI MPOMBIIIJIEHHOCTH OPTaHUYECKOTO CUHTE3A.

16. Tepmuueckast cTaOUIBHOCTD YIJIEBOJOPOJOB. XMMHUYECKHE PEAKIMH, TPOTEKAIOIINE
npu nuposinse. [lepBuunble U BTOpuuHble peakuuu. PakTophl, BIUAIOIINE HA COCTaB U BBIXOJ
IIPOAYKTOB ITUPOJIN3A.

17. Tluponus yriaeBogopoaoB C LEIbIO MOIyYeHUs HU3MIHNX oJeGuHOB. ChIpbe MUPOIH3a.
CrpyKTypa yCTaHOBKHM IIUPOJIN3A.

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

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

20. OcHOBHBIE CITOCOOBI MOJTYYEHUSI MOHOMEPOB U APYTUX HEMPEIEIbHBIX COSNHEHHH.

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

22. CoBMECTHOE IPOU3BOJCTBO CTUPOJIA U OKUCH MPOMUIIECHA. Y 3€ AOKCUANPOBAHUS.
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23. CoBMeCTHOE MTPOU3BOJICTBO CTHPOJIA U OKUCH MPONMIIECHA. Y 3€] JETHIPUPOBAHUS Me-
T eHnIKapOrHOMIA.
24. TexHoyOrn4ecKas cxema IMoIy4eHHsI STHIOCH30a.

Kpurepnu onenku:

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

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

OrneHKa «yIOBICTBOPUTEIHLHO» WK 25-31 0allJloB — OTBETHI HAa BOIMPOCHI CBUACTEILCT-
BYIOT O HEIOCTAaTOYHBIX 3HAHUSIX U OTPAHUYEHHOM YMEHUHU CTYICHTA.

OrneHka «HEYIOBIETBOPUTENbHO» WiH (0-24 GallJIOB — OTBETHI HA BOIPOCHI CBUACTEILCT-
BYIOT O CJIa0BIX 3HAHUAX U HEYMEHUU CTYJICHTA.
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MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoit denepannn
HwxHekaMcknii XUMUKO-TEXHOJIOTUYECKUH MHCTHTYT ((uiunai) ¢peaeparbHOro
rOCYAapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KoMmiekT TeM KypcoBbIX padoT
o pucruininae 51.B.06 «TexXHoJIorusi OCHOBHOI'O OPraHUYECKOr0 M HEQTEXMMHUIECKOTO CHH-
Ie3a»
[IpumMepHBIE TEMBI KypCOBOTO MTPOEKTA!
Paccuurath 1 cipoeKTUPOBATH:

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

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

3. PEaKTOPHBIN OJOK YCTAaHOBKM MOJYYECHHUS JUBHUHHUIA OKHCIUTEIHHBIM JCTHIPH-
poBaHueM OyTaHa MOITHOCTHIO I1 ThICSY TOHH B TOA

4. PEaKTOPHBIN OJIOK YCTaHOBKH IOJIyYSHHS AITHJICHIJIMKONS THIpATAleld 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. PEaKTOpHBI OJIOK YCTAaHOBKHM TMOJYYEHHUS TPHUMETHIKapOWHONA THIpaTalfen
n300yTHIIeHCOIepKAUX (DPaKIIii MOITHOCTHIO I1 ThICSY TOHH B TO

8. PEaKTOPHBIN OJIOK yCTAaHOBKH MOJYYEHHUS METHITPETOYTHIIOBOTO 3(HUpa aIKUIHU-
pOBaHHEM METaHOJIa N300yTUICHOM MOIIHOCTHIO I1 ThICSIY TOHH B roj

9. PEaKTOPHBII OJIOK YCTaHOBKH IMOJIy4eHHS KOMIIOHEHTa MOTOPHOTO TOIUIMBA Map-

ku KAT-K ankunupoBanueM MeTaHoja M30aMHIJICH-TIMIIEPUIICHOBON (ppakiueit MonHoCThio 11
TBHICSTY TOHH B T'0JT

10.  peakTOpHBIH OJOK YCTAaHOBKH BUCOPEKHHTA T'YIpOHA MOIIHOCTHIO I1 THICSY TOHH B
roJ

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

12.  peakTopHBIH OJOK yCTAaHOBKH MOJYYEHHUS CTUPOJIA JAETHApaTalneil MeTHI(heHIII-
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

dpakunu C6-C8 muponauszHon (ppakiuu MOIHOCTHIO [1 ThICSY TOHH B TOJ

TpeOoBaHMS K COIEPKAHUIO KYPCOBOH PadoThI
KypcoBas pabota qomkHa UMETh CIIEYIOLIEE COACpKAHKE:
BBEIEHHE. ...,
TeopeTrueckre OCHOBBI MPOSKTUPYEMOTO TIPOU3ZBOICTBA. . ..uuveneennennne.
1.1  Csenenust 00 OTEYECTBEHHBIX U 3apyOEKHBIX MPOU3BOAUTENSAX. . ...
1.2  TeXHHWKO-DKOHOMHUYECKOE CpaBHEHHE CYIICCTBYIOIIMX METOJOB ITPOHM3BOJCT-

1.3 Xumudeckue U GU3NKO-XUMUIECKHE OCHOBBI MPOU3BOJICTBA. .......

1.4  O®Ou3uko-XxMMHUYECKHE U TETJIOPU3NYECKUE CBOMCTBA UCXOAHBIX BEIIECTB, TPOMEXKY-
TOYHBIX, I[EJIEBBIX U TOOOYHBIX MTPOIYKTOB......

TexHoMorMYeCKre OCHOBHI IPOSKTUPYEMOTO MIPOU3BOJICTBA. ..............

2.1 OCHOBHBIE CTAIUA U TEXHOJIOTHICCKUEC OTICPAITHH. ...\ vvvvenrennnns

2.2  XapakTepUCTHKA CHIPhS, LEJIEBbIX U MOOOYHBIX MPOIYKTOB, BCIIOMOTATEIbHBIX Ma-
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TEPUAJIOB U DHEPTOHOCUTEIECH . ... vuveenneennenn.

2.3  OnucaHue TEeXHOJIOTUYECKOW CXEMBI TPOU3BOJACTBA. ... .............
2.4  AHaTUTUYECKHI KOHTPOIDb MPOU3BOJCTBA. . .euvenreneenenennennannnn.
TexXHOJIOrHUeCKUe pacyeThl MPOESKTUPYEMOTO MMPOU3BOACTBA. . .. ...........

3.1  MarepuanbHbII OATAHC YCTAHOBKH . .. .uuneeneteeeneeneanennenennne
3.2 PacueTsl U BBIOOpP TEXHOJIOTHYECKOTO O0OPYIOBAHHUS. ... .............
3.3 Pacuer komu4ecTBa TEXHOJIOTHYECKOTO 000PYIOBAHUSL. ... ...........
3.4  MogenupoBaHue ¥ ONTHMHU3ALNS TEXHOJIOTHUECKOTO y37a. .. .......
3.5 MexaHHUECKUI pacyeT OCHOBHOTO AIIIAPATA. ... uvuneenennennenennene
3.6 TemaoBOH OATAHC PEAKTOPA. ... .uveneenreneeneenneaneeneenneaeannanns

O6mwem otueta cocranisier 40-50 cTpaHUI] MAIIMHOMMMCHOTO TeKCTa (hopmaTa A4.

3ammTa KypcoBoii pa6oThl

Ha ocHoBaHuu KypcoBO#l pabOTBI COCTABISETCS YCTHBIN JJOKIIA/, PACKPBIBAIOLINI OCHOB-
HBIC LIEJM U 33/1a4H, METOJAUKY Ja00paTOPHBIX MCCIEIO0BAHUHN, PE3YyIbTaThl MPOBEACHHON pabo-
ThI. 3aCIyIIMBAHKE JOKIAI0B IPOXOIUT B KabuHere 38 b mHCTHTYTA 32 pabOTOI KPYIIIOTro CTO-

na.
IIpaBuia oopmiiennst KypcoBoi padoTsl

OdopmirsieTcst OT4ET MO TPeOOBAaHUAM, MPEIBIBIAEMBIM K TEKCTOBBIM JgokymMeHTaMm [ECK]]
['OCT 2.105 - 95]. TekcToBble JOKYMEHTHI BBIOJIHSIOT ¢ TpuMeHeHneM DBM (mpudr 14 pas-

mepa, Times New Roman, MexxcTpodHBIN MHTEPBAT - OJIMHAPHBIN).

Kpurtepnu oneHku KypcoBoii padoThI:

XapakTepucTuka OTBeTa

basnel

KypcoBasi pabora cocTtaBieHa rpaMOTHO, MOJHOCTbIO PACKPBITHl OCHOBHBIE TEp-
MUHBI, TOHATHS, JOTHYHO HM3JI0)KEH OCHOBHOM MaTepuasl paboThl. JlaH MOJIHBIM,
pa3BEpHYTHIA OTBET Ha MOCTaBJIEHHbIE BONPOChl. OTBET GOpMyIupyeTcss B TEpMHU-
HaxX HayKH, U3JI0KEH JIUTEPATYPHBIM S3BIKOM, JIOTUYEH, T0KA3aTEJIEH, IEMOHCTPH-
PYET aBTOPCKYIO MO3ULIMIO CTYEHTA.

96-100

B xypcoBoii paboTe J1aH MOJHBIA, HO HEAOCTATOUHO MOCIIEJOBATEIbHBII OTBET HA
IIOCTaBJIEHHBIN BOIIPOC, HO MPU 3TOM [TOKAa3aHO YMEHHE BBIIEIUTH CYIIECTBEHHBIE
Y HECYILIECTBEHHBIE TPU3HAKU U IIPUYUHHO-CIIEACTBEHHBIE CBA3U. OTBET JIOTMUEH
U U3JI0KEH B TEpMUHAX HayKH. MoryT ObITh JOMyIIeHbl 1—2 omuOKu B onpexaere-
HUU OCHOBHBIX IOHSTUM, KOTOPBIE CTYJIEHT 3aTPyIHSETCS UCIPAaBUTh CAMOCTOS-
TEJBHO.

75-96

JlaH HEMOIHBIN OTBET, JIOTUKA U MOCJIEI0BATEIBHOCTh U3JI0KEHHUS UMEIOT CYIIECT-
BEHHbIE HapylieHus. JlomymeHsl rpyOble OMMOKU HpU ONpPENENIeHUN CYIIHOCTH
pacKpbIBa€MBbIX MOHITHM, TEOPUH, IBIEHU, BCIEACTBHE HETIOHUMAaHUS CTYACHTOM
UX CYHIECTBEHHBIX U HECYLIECTBEHHBIX IIPU3HAKOB U CBs3el. B oTBETE OTCYTCTBY-
IOT BBIBOJIBI. YMEHHUE PACKPBITh KOHKPETHBIE MPOSBICHHUS O0OOOIIEHHBIX 3HAHUMN
He noka3aHo. PeueBoe opopmieHne TpedyeT NonpaBoK, KOPPEKIIHH.

60-75

JlaH HeToJIHBIA OTBET, MPEACTABISIOMUN c000i pa3po3HEHHbIE 3HAHUS 0 TeMe
BOINPOCA C CYIIECTBEHHBIMU OIIMOKamMM B ompezeneHusx. IIpucyrcTByror ¢par-
MEHTapHOCTb, HEJIOTUYHOCTh H3JI0KEHHUA. CTYAEHT HE OCO3HAeT CBS3b JAHHOTO
MOHATHUS, TEOPUH, SBICHUSA C JIPYTUMHU OOBEKTaMU TUCHMILIMHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHU3ALU U 10Ka3aTeIbHOCTh U3J10XKeHUs. Peub HerpamorHas. [lo-
MIOJIHUTENBHBIE M YTOUHSIOLIUE BOMPOCH! IPENOAABATENS HE MPUBOAIT K KOPPEK-
LIMM OTBETA CTYAEHTA HE TOJILKO HA IOCTABJIEHHBIN BONPOC, HO U Ha JPYTHUE BO-
pOCHl IMCHUILIMHBL. He mosydensl 0TBEThI 0 6a30BBIM BOIPOCAM AUCHUILINHBL.

0-60
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