Muuucreperso 00pasoBanns u Hayku Poceniickoii Denepaunn
DenepaibHoe rocynapeTseHoe GloKeTHOE 06pasoBaTenbHoe yupexnenue
BbICIIEr0 00pazoBaHus
«Baaaumupexnii rocyaapeTBentblii yunsepenter
HMeHH Autexcanapa I'puropbesnya n Hukonas Mpuropsesuua Cronerosbix»
(Bary)

PABOYASI IPOI'PAMMA AUCHUTIIMHBI

«OBUIASI XHMUYECKASI TEXHOJIOT Hs1»

Hanpasaeune noarorosku 18.03.0] «XUMHYECKas TeXHONOr )
lpodmns noarotosku «Texnonorus u fiepepaboTka nosumeposy
YposeHsb BhicLIero 00pasosanus Gakanaspuar

Dopma obyueHus ounas

Dopma npowesiy-
Chisecr Tpyaoemkocts 3ay. Jlekuuu, l;;):;r::. H:gg::r' CPC, |rtounoro KOHTpO-
PMECTD en,/ vac. yac. o ad p 7 uac, as
: z (3k3./3auer)
L 3 5/180 36 36 72 Ox3amen (36 4.) l
L 4 3/108 18 18 72 Saver —I
J Hroro 8/288 . 54 54 144 Dk3ameH / 3auer

Baaaumup 2016




1. HEJIX OCBOEHU S JMCHUTIJIMHBI

Kypc uMeeT mejiblo OBJa/IeHHE METOJaMM CO3/aHMs 3 PEeKTUBHBIX XUMUYE-
CKMX TNpOM3BOACTB HAa OCHOBE METOJOB CHHTE3a M aHaIM3a XHMHKO-
rexnonoruueckoit cucrembl (XTC), mpuoOpereHue 3HaHUI TEOPETHUYECKUX OCHOB
XHUMAYECKHX PEaKTOpPOB M MPOTEKAIOIIMX B HAX MPOLECCOB Ha OCHOBE METO/I0B Ma-
TEeMaTHYECKOr0 MOJIEIMPOBAHHUS.

3agaun JHCHHILIHHBL

OcHoBHBIe 33124l Kypca "O61ias XuMuIecKas TeXHOIOorus "

- W3yYeHHe XUMHMYECKOTO MPOM3BOJCTBA KAK XMUMHKO-TEXHONOTHYECKOH Ci-
CTEMBI, € OpraHu3allH, CTPYKTYpPbI M (yHKIMOHUPOBAHHUE;

- M3yYeHHe METOOB 0AJaHCOBBIX PACYETOB, AHAJIM3A XUMUUECKOIO IPOH3BO.1-
CcTBa, onpeieNieHust ero 3PHEeKTUBHOCTH;

- 06ydenue MeroaaM i mpuemam paspaborku XTC u onTimaibHOi opratmnsa-
UM XHMHUKO-TEXHOJOMHYECKUX MPOLECCOB B HEMl:

- pa3BUTHE TEXHMYECKOTO MBILUICHHS M JPYAMLHMH NPU aHATU3E W CHHTE3E
XUMHKO-TEXHOJIOTHUECKUX CUCTEM;

- 3HAKOMCTBO C HEKOTOPHIMH KOHKPETHBIMH XUMHYECKUMHU MPOU3BOICTBAMH,
Ha TpUMepe KOTOPBIX MPEeIMETHO JIeMOHCTPHPYIOTCS OCHOBHbIE TEOPETHUECKHE 110~
JIOKEHHS Kypca;

- 3HAKOMCTBO C XUMHYECKHM pPEaKTOPOM M MPOTEKAIOIIMMHU B HEM Iporecca-
MH, T.e. OOILIMil aHAIU3 W3y4yaeMoro 00BEKTa, ero KiacCupUKalus M BblACJICH s
YaCTHBIX SIBJICHHH;

- TIOCIIeI0BaTeNIbHOE M3yYeHHe YaCTHBIX SBIEHUN B COOTBETCTBHE C MCPApXii-
YecKOi CTPYKTYpOii IIpolecca B XUMHYECKOM PeaKkTope: XUMHUUeCKas peaKiims, Xi-
MUYECKHiT POIIECC, POLECC B PEAKIMOHHOM CJI0€ PEaKTOpa i B PEakTope B LEIOM:

- pasBHTHE MHXXEHEPHOTO MBIIUIEHNS W OPYIMIMH NPU aHaiuse npouecca s
XMMHYECKOM PEaKTope.

2. MECTO JUCIHHUILJIMHBI B CTPYKTYPE OIIOII BO

XyMauecKas TeXHOJIOrMs — MHTerpupyoulas Hayka, KoTopas Oasupyercs Ha
yHIaMeHTATIbHBIX OCHOBAX XUMUH, (QH3UKH, MEXAHMKH, MATEMATHKH, yIPaBIcHis
¥ SKOHOMUKH. JIaHHBINA Kypc MPeICTaBiseT CO00M BBEACHHE B XUMHYCCKYIO TCXHO-
JOTHIO KaK HAyKy M TpeJHasHaueH /Ui OOIIEero O3HAKOMIECHHS ¢ XUMHHCCKMMH
[POM3BOJICTBAMH, PACCMOTPEHMS OOIIHX npoGyieM CHHTE3a U aHaIn3a XUMHUECKNX
npoussozcTB. O6obmIarolee HaYalo B Kypee npeo6iafaeT Haj ONMUCATENLHDLIM 110
[IPOM3BOZICTBAM Pa3HOOOPA3HBIX XUMHUIECKUX MIPOJYKTOB.

B kypce "OOmas Xxumuueckas TEXHOJIOTHA" XUMHYECKOE MPOM3BOJICTBO pac-
CMaTpHBaeTCs KaKk XMMHKO-TEXHONOIHYECKas CHCTEMA, U 5TO OMPEICIACT METOAN-



HECKYIO OCHOBY H3JIOJKEHHS M M3Y4eHHs MaTeDuajla Ha OCHOBE TEOPHH CHCTEM M CH-
CTEMHOrO aHaJIu3a.

Pelierne TeopeTHueckux M NpUKIaHBIX Mpobiem Kypca OCHOBBIBA€TCs Ha
dHA/IM3¢ U MCMONB30BaHHH OOLIMX 3aKOHOMEPHOCTEH NPOTEKAIOIMX XUMUUCCKUX U
(hasoBbIX MpeBpalleHHii, SBIEHUH NepeHoca Tena U BEIECTBa 1 3aKoHa COXpaHeHHs
SHEPIHH U MaCChl B CIIOXKHBIX pearupyIolux cucTeMax. PaceMoTpenne xumuyecko-
rO NPOM3BOJACTBA KaK CHCTEMBbI B3aMMOCBS3AHHBIX 3JIEMEHTOB, MOTOKOB W MpOTe-
KQIOUMX B HUX IPOLECCOB MO3BOJISET BBISABUTh B HEM HOBbIE CBONCTBA, BO3IHUKAIO-
[11€ B TEXHOJOTHYECKOM CUCTEME U He MPOSBIISIOLHECS B €€ 37TeMEHTAX.

JlucumMnianHa OTHOCHTCS K 6a30BOi yacTu Y4€GHOro IJaHa MoAroToBKH Gaka-
7naBpa. 3HAaHUs, NIOTyYEHHbIe B JaHHOM Kypce HeOOXOAMMbI UIsi AaNbHEHIIero 00y-
HCHHMA M0 TAKUM JMCLHMILIHHAM, KaK MPOLECChl M anmaparhl XHMHYECKOH TexHOIIO-
i, MOZAC/IMPOBAHHE XHMHUKO-TEXHOJIOTHYECKHX MPOLECCOB, XUMHYECKHE PEaKTo-
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3. KOMIIETEHLIMHM OBYYAIOUWErOCSl, ®°OPMUPYEMBIE B
PE3YJIbTATE OCBOEHUS AUCLHUITIIUHBI

B pesynsrate ocBoenus aucumMmiMHEbI 0GyyarOLMiCS OMKeH JEMOHCTPUPOBATH
CJIEAYIOIIME Pe3yJIbTaThl 00pa30BaHMSI:

1) 3uaTh: .

- OCHOBHbIC MPHUHLMITEI OPraHU3aLMK XHUMHYECKOTo npoussoacTsa (I1K-1);

- MEPAapXUYECKYIO CTPYKTYPY XHUMHYeCKoro npoussoactaa (ITK-1); |

- METO/IbI OLEHKH d(peKTHBHOCTH npon3BoacTaa (OITK-1):

- 00LIHe 3aKOHOMEPHOCTH XUMHYECKUX Tpotieccos (OITK-1 );

- OCHOBHBIE XUMHYeckue nponssozcTsa (IK-1).

- OCHOBBI TEOpHHM Npoliecca B XuMuyeckoM peaktope (OITK-1);

- METOZIOJIOrHIO HCC/IE10BaHHS B3aMMOAEHCTBHS MIPOLIECCOB XMMUHUECKHX [1pe-
BPAILICHUH ¥ SBJICHUHA NEPEHOCa Ha BCEX MAacIUTAGHBIX yPOBHSIX (OIIK-1);

- METOJMKY BbIOOpA peakTopa U pacyera Npouecca B HeM (T1K-1);

- OCHOBHbIE PEaKLIMOHHbIE MPOLECCHI M PEAKTOPBI XMMUYECKOM TeXHOIOrHH
(TIK-1).

2) Ymers:
- PacCHUTRLIBATE OCHOBHBIE XapaKTEPHCTUKU XMMHYECKOro mpotecca (I1K-1): ,
- BBIOMPATh PALIMOHAIBHYIO CXeMy NPOH3BOCTBA 3/JaHHOTO npoaykra (ITK-1);
- OLCHUBATE TEXHOIOTHYECKYIO 3 peKTHBHOCTH npousBoacTsa (ITK-1);
- [IPOM3BECTH BBIOOP THIA PEaKTOPa M NPOBECTH PACYET TEXHOIOIHYECKHIX Ma-
pamMeTpoB s 3aaaHHoro npouecca (IMK-1);
- ONPEACIHTD MapaMeTpbl HaUTy4YIled OpraHU3aLKK POLIECCa B XHMUYECKOM
peaktope (OITK-1).

3) Baagers:
- METO/1aMK aHau3a SPYEKTUBHOCTH PaBOThI XUMHYECKUX npoussozcTs (ITK-1);
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- METOZlaMM pacyeTa ¥ aHajlu3a B XuMu4eckux peakropax (OIMK-1);
- METOJIaMH Olpe/Ie/IeHUs TEXHOIOTMYeCKHX Nokasareseil npouecca (IK-1).

B npouecce 03HaKOMIEHHS AUCLMILIMHBI CTYAEHT (bopmupyeT 1 JeMOHCTpUpY-
eT cleylolie obienpopeccHoHanbHble U POPECCHOHATBHBIE KOMIETEHIIHHU:
CIIOCOOHOCTH M FOTOBHOCTb MCIIOJB30BaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHA-
YUHBIX JIMCLHMIUIAH B PO(ECCHOHABHOM JeSTeIbHOCTH, (OIIK-1);
CIIOCOOHOCTh M TOTOBHOCTb OCYILLECTBIATh TEXHOJOIHUECKHiT 1polece B Co-
OTBETCTBUH C PETTIAMEHTOM M MCIIOJIb30BaTh TEXHHYECKHE CPE/ICTBA /ISl M3MEPEeHHS

OCHOBHBIX I1apaMETPOB TEXHOJOTMYECKOro MpoLecca, CBOHCTB ChIPbs M MPOAYKLHH
(IK-1).



o

4. CTPYKTYPA U COJAEP)KAHUE JUCHUIIJIMHbBI (MOYJISI)
Ob1ast Tpy10eMKOCTb TUCHMILTMHBI COCTAaBIISIET § 3a4€THBIX eUHUILL, 288 uacos.

Ne

Pasnen (Tema)
JAMCLHIUTHHBL

Cemectp

Henens cemectpa

Bunbl yueGnoii paboTel, BKIOUas camo-

CTOATEbHYIO PaboTy CTYAEHTOB
M TPYJLOEMKOCTh (B Hacax)

Obbem yuedHoii
paboThbl

DopMbl TEKY-
LIEro KOHTPOs

cnp iHem
HHTEPAKTHBHBIX
METO/10B

(B yacax / %)

yen ocTH
(no necensim
cemecmpa) ,
(opma npome-
KYTOYHOMH
aTTecTalnn
(no cemecmpanm)

Jlexkunn
IpakTnyeckne
3AHATHA
JlaBoparopHbie

_ paGoTsi
KourponbHbie
CPC

KIT/KP

3 cemecTp

OcHoBHbIE Orpe-
NENCHUst U 1oJo-
KEHHUS

2/20

Xumuueckoe
MPOM3BOJACTBO

4/100

ChipbeBble "
IHEpreTHYECKHe
pecypesl Xumuue-
CKOW  mpombl-
JIEHHOCTH

6/100

Peiitunr - kon-
Tposib Ne 1.
Tect

Meronsl v npo-
Hecehi  XHMHue-
CKO  eXHOJIOTHH

2/100

Xumuueckoe
NPOM3BOACTBO  —
XTC. Hepapxu-

yeckas CTPYKTypa
n anementsl XTC

'OO

4/100

Onucaune XTC

10

2/100

Ananus XTC
OCHOBHbBIE  110J10-
JKEHUsi W onpee-
JieHus!

11

2/100

Caoiictea XTC

KakK € “>TeMbl

12

2/100

Peiiruur-
KOHTpoOAb Ne 2.
Tecr

DKcepreTHuecKkue
GanaHcbl

/100

Cunres XTC
OcHoBHbIE Onpe-
JIeNICHHst W 100~
JKEHHS!

2/100

OCHOBHbIE  KOH-
LeMuUNK MpPH CHH-
Tese XTC

15

i &

6/100

IMpomblinerubie
XHMHYECKHE Npo-

18

27

Peiitnur-
KOHTPOJIb Ne 3.
TRCT.

H3BOJACTBA




|
r}

|—— O6bem yuedHoit | Dopmbl TeKy-
g_ paboThi LWero KOHTPONs
b ¢ PUMEHEHHEM |  YCTIEBAEMOCTH
E‘ 2 | Buubl yueGHOii paboThi, BKKOYAs CaMO- | MHTEPAKTHBHLIX (no nedeisim
2 8 CTOSTE/ILHYIO paboTy CTYACHTOB METON0B cemecmpa) ,
3 % 1 TPYAOEMKOCTb (B Hacax) (8 wacax / %) (opma npome-
5 IKYTOUHOM
Ne Pazzen (Tema) = aTTeCTaLHK
n/n AMCUMIITHHBI (no cemecmpam)
= E = § ; o
E|EE|EE|d(8 |2
3 £z | 2% E- O -
= 8 Bl etlg
= = =
IK3ameH 36
Beero 3 36 36 72 36/50 36
i 3 peitTunr-
KOHTPOAs
4 cemecTp
1 Wepapxuueckas | 4| 1- 2 6 2/100
CTpyKTYpa Mare- 2
Maru4yeckoil  Mo-
neJiu TIpOLECCOoB B
peakTope.
2 Du3nKO- 4| 3- 2 8 1'2 2/20
XUMUHECKHE 32~ 4
KOHOMEPHOCTH
XAMMUYECKUX
npespaLieHuit
3 oMoreHHbl#H 4| 5- 2 9 2/100 PeliTHHI - KOH-
XUMHHECKHI 6 Tposs Ne 1.
npouecc OcHoB-
HblE 110JI0KEHHA U
onpeaeaeHus.
4 | TereporexHbii 417 2 ) 2/100
(HekaTauTHY4e- 8
CKHii) XHMHYe-
CKHii npoLecc
5 | Karanutnuecknit | 4] 9- | 2 9 2/100
npouecc 10
6 | Usorepmuueckne | 4 11 4 12 4/100 PeitTHHT - KOH-
MpOLECChl B peak- - Tpoab Ne 1.
Tope 14
7 | Hemsotepmuue- 4115 2 2 2/100
CKHe npoueccsl B -
XHMHHECKUX 16
peaxkTopax
Q| Bumbt npomsiw- (4|17 1 2 10 13 2117 PeliTHHr - KOH-
NEHHBIX XHMHYe- - Tposb Ne 1.
CKHMX PeaKkTopoB 18
3auer 3 peiiTunr-
; KOHTPOIS
Beero: 4 18 18 72 18/50
Hroro 3a 3, 4 cemecTp 54 36 144 54/60 IK3aMeH / 3a4eT




4.1.TeopeTnyeckuii Kype
3 cemecTp

Tema 1. XumuuecKasi TeXHOJIOTHS — HAayKa 06 S5KOHOMHYECKH, IKOJIOrHIECKH
i coLnanbHO 00OCHOBaHHBIX CNOCOGAX U npoleccax nepepaboTKH CHIPbS C H3MEHe-
HHEM ero cocTaBa U CBOWCTB [yTeéM TNPOBENCHHS XHMHUYECKHX M (U3HKO-
XMMHYECKHX MpEeBpallleH|i B NpeaMeThl MOTpeOIeHUs W CPEACTBa MPOM3BO/ACTBA.
O6bexT xuMuuecKoi TeXHonorny. [Tpo6ieMbl U MyTH Pa3sBUTHI XUMHYECKOI TEXHO-
JIOTUM ¥ XMMHUYECKHUX NPOU3BOACTB (Jlekyus 1).

Tema 2. Xumuveckoe npousBoAcTBO. Mepapxudeckas CTpyKTypa, COCTaB W
KOMITOHEHTBI XUMMYECKOro npousBojctea (Jexyus 2). KauecTBeHHbIE W KOJIUYECT-
BEHHblE MOKasaTenu Q(GEKTUBHOCTH XUMHYECKOrO MpPOU3BOJACTBA (TEXHOIOrHYe-
CKHE, TEeXHHMKO-DKOHOMHYECKHE, JKCIUTyaTalliOHHbIE M COLMATbHBIE MOKA3aTeNH).
(exyusa 3)

Tema 3. Coipbesble pecypebl. Knaceudukanus. Oboraienue coipbs. Bropuu-
HOe ChIpbe, 0TXO0Abl. Bona u ee noaroroska. Oprauusauus Bo10060poTa Ha XHMUAYe-
ckoM npeanpustud (Jlekyus 4, 5). DHepreTuka B XMMHYECKOH MPOMBIILIEHHOCTH.
Kiaccndukauus v Buapl suepruu. [lepeuunbie n BTopuyHbie sHepropecypesl (Jlex-
yus 6).

Tema 4. Xumuueckuii 1 XMMHKO-TEXHONOTHYECKHH npouecc. MeToaonoruye-
CKHE OCHOBBI XMMH4ECKO# TexHo0rH|. O00py10BaHUE XUMHYECKOTO [IPOU3BOICTBA
(Mexyus 7).

Tema 5. CocraB XTC. Dnementst XTC (Jexyus 8). Casizu snementos XTC.
Knaccnduxanus cssizeit. Ctpykrypa cssseii 8 XTC (Jexyus 9).

Tema 6. Bunsl moaeneit XTC. Onucarenshsie u rpapudeckue mozenn. Ha-
3Ha4YCHHUE, MPUMEHEHUE U B3aUMOCBs3b MoAiesiell. CUCTeMHBIH MOAX0/ K BbIGOpY npy
cunrese u ananuse XTC (Jlexyus 10).

Tema 7. Cocrostnne XTC. [Tapamerpsl notokos. Coctosinue sementa. Pacuer
XTC (Jlexyus 11).

Tema 8. Ceoiicta XTC kak cuctemsl. [Tossnenue B XTC HOBBIX KauecTBeH-
HbIX CBOMCTB, HE XapaKTePHBIX /ISl OTAE/NbHBIX 3IEMEHTOB: B3aHMOCBI3aHHOCTh Pe-
KHMOB DJICMEHTOB, pas3jiivue ONTHMMAJbHOCTH 3J1eMEHTa OJMHOYHOr0 U B CHCTEME,
YCTOMYMBOCTD M CYILIECTBOBAHUE CTALIMOHAPHBIX PEIKUMOB U Jp. (Jlexyus 12).

Tema 9. Oxcepretuueckuii 6anaunc. DxcepreTudeckuii ananus (Jexyus 13).

Tema 10. Tlonsitue n 3anaun cuntesa XTC. OcHOBHbIE 3Tanbl pa3paboTKy
XTC. Poib MaTeMaTHYECKUX H IBPUCTHYECKUX MeTON0B (Jlexyus 14).

Tema 11. OcHoBHble koHuenuuu npu cunreze XTC. Coaepikanue u criocoGsl
peanu3alki: MOJIHOE MCIMOJb30BaHHE ChIPHEBBIX U YHEPreTHYECKHX PECYPCOB, MH-
HHMHU3ALKSA OTXO/J0B, ONTHMAIbHOE HCII0/Ib30BaHUe annapatypsl (Jlexyus 15- 17)

Tema 13. TexHONOrus OCHOBHBIX XHMHYECKHX MPOLYKTOB (CepHas KHCIOTa,
aMMHMaK, a30THas KHCIOTa, MOJUCTUPOI, nepepaboTka He(TH, NPUPOAHOro rasa M
ap.). Hoctpoenue XTC KOHKPETHOro NPOM3BOACTBA — NOTyYEHHE TOIUCTHPOIA Pas-
nHYHBIMM criocobamu (ekyus 18).




4 cemecTp

Tema 1. Vlepapxuueckas CTPyKTypa MaTeMaTHHECKOH MOJEH MpPOLECCOB B
peakTope. 3

OnpezieneHne W Ha3HaYeHHE XMMHYECKOTo peakTopa. PeakTopsl B xumuue-
CKMX ¥ HEXHMUYECKHX OTpacjsx MpombliuieHHOCTH. CucTemMaTu3alius npoLeccos B
XMMHYECKOM peakTope 1o macwralby ux nporekaHus. Mepapxuueckas ctpykrtypa
MareMaTH4ecKoi MoJeny mpoueccoB B peaktope (Jlekyus 1).

Tema 2. PU3MKO-XMMUYECKHE 3aKOHOMEPHOCTH XHMHYECKHX IPEBpaIeHUH —
CTEXHMOMETPHUUYECKHE, TEPMOINHAMUYECKHE, KHHETUYECKHE.

ITokasarenn XMMHYECKOTo MpEeBpaILEHUs] — CTENeHb [PeBPAalllEHHs, BbIXO/
MpOAYKTa, MHTerpanbHas U AupdepeHIuaibHas celeKTUBHOCTb, CKOPOCTH PEaKiiiu
v nipeBpallieHus peareHToB. IlyTu noBeiieHHs 3QPEKTUBHOCTH XHUMHUYECKHX Ipe-
BpallleHWH Ha OCHOBE 3HaHMS UX (U3UKO-XMMHUYECKUX CBOMCTB (/lexyun 2).

Tema 3. 'oMOreHHbI XUMUYECKHIA TPOIIECC.

[Noustue xumuyeckoro npouecca. Knaccuduxauus XuMHYeCKHX MpoLECCOB
110 pa3jiuyHbIM MPU3HAKAM — XUMHUYECKHMM, (a30BbIM M CTALMOHAPHOCTH. [ OMOreH-
HBIA XUMHUYECKHH mpouecc. BausHne XUMUYECKHX MPH3HAKOB U YCIIOBHI NpOTEKa-
HUsl TpoLiecChl Ha ero nokasarend. Crnocobbl uHTeHcupukanuu. [lonsTue ontu-
MallbHbIX Temreparyp. OnTuManbHble TeMNepaTypsl Ajls o0paTUMbIX U HeoOpaTu-
MbIX 3K30- ¥ 3HAOTEPMHUYECKHX MpoLeccoB. (exyus 3).

Tema 4. T'ereporeHHbli (HEKaTATMTHYECKHI) XUMUYECKHH MpoLiecc.

CrpyxTtypa npouecca u ero cocrasistowue. Habmonaemas ckopocts Xumuye-
CKoro npeBpaileHus. Pexumbl npoTekaHus npouecca, TMMATHpYIoLas craaus. [e-
TepOreHHbIi npouecc "ra3 (KUAKOCTb) - TBepaoe", "ra3 (KMAKOCTH) - KHAKOCTS'.
OGocHosanue BbIGOpa Moaeny, nocTpoeHue M ee aHamu3. Habmonaemas ckopocts
npespauienus ¥ obnacTu nmpoTekanus mpouecca. [Tytu unteHcHbukaluu s pas-
JIMYHBIX PEKUMOB paboTh! (Jlekyus 4).

Tema 5. KaTanuruueckuii npouecc.

Onpenenenue, knaccuduxanus, npumepsl. [ OMOreHHbIN ¥ reTeporeHHbIH Ka-
tanu3. ['ereporeHHbld KaTanu3 Ha TBepAOM Karanusatope. IlyTi uHTeHCHU(DMKALUM
KaTaJlUTHYECKUX npoueccoB (/lexyus 5)

Tema 6. V30Tepmuyeckue NpoLecchl B peakTope.

Knaccudukanus npoueccoB B peakTopax MO pasiuYHbIM NPH3HAKAM — BH
XUMHYECKOT0 NpoLecca, OpraHu3alys NOTOKOB peareHTOB, OpraHi3alisi TeMI0BbIX
NOTOKOB. BilMsiHHe CTPYKTYphbI OTOKA, CTALMOHAPHOCTH PEXUMA, apaMeTpoB U yc-
JI0BUH NMPOTEKaHUs Npolecca, BUla XMMUYECKOH peaKLMH U ee MapaMeTpoB Ha Npo-
(busin KOHLUEHTpaLMi U NoKa3areseii npouecca B peakrope (/lexyus 6).



Cpashenue s¢pekTuBHOCTH paboThl PeaKkTOpOB, OMUCHIBAEMBIX PasIM4YHBIMU
MOZACJISIMH — U/I€AJIbHOTO CMELIEHUS U BBITECHEHUSL. Ipoueccsi B peakTopax c nepe-
HOCOM BCLLECTBA, OTJIMYHBIM OT WAEAIBLHOIO CMELIEeHHS W BBITECHEeHUs. Monenu
poLeccoB, 061aCTH UX NPUMEHEHHUS H COTIOCTaBICHHE C MOJESAMHU «HACATLHBIXY
npoueccoB (Mlexkyus 7).

Tema 7. Heusotepmuueckue TMPOLECCHI B XHMHYECKHX PeakTopax.

Oprauuzanus TenaoBbX NOTOKOB U PEKUMOB B XUMHYECKHUX peakTopax. Pac-
pE/ie/IeHie TeMNepaTypbl U KOHLEHTpauui (crenenu [IpeBpallieHNs) B peakTope B
PEXNUMaX UNEANTbHOrO CMELICHHUs M paclpee/ieHus, aiuabaTHIeckoM | ¢ TeNn1006-
MeHoM. CBsi3b TeMIeparTypsl U cTeNeHH TpeBpalleHus B aninabaTuyeckom rnporecce.
Conocrasnenue ¢ u3oTepMuyecKum pexxumom (Jlexyus 8).

Tema 8. Bujibl IPOMBIIIIEHHBIX XHMHYECKHX PeaxkTopoB.

Koncrpykuun npomsiuiennsix PCaKTOPOB /ISl MPOBEJEHHs MPOLECCOB (ro-
MOTCHHBIX, TETEPOreHHbIX, KaTaluTHYeCKuX). BoiGop Tuna PeaKkTopa, 0cobeHHOCTH
KOHCTPYKLMH U pexuma (Jlekyus 9).

4.2. Ilepeuens Tem J1a00PATOPHBIX 3aHATHI

3 cemectp

Jlabopamopnoe sansmue 1. Huctpykrax no TB. O3nakomienue ¢ naboparop-
HEBIM KypCOM JHCLHIUIMHBL PacueT pacXoaHbix Kod(@uuueHTOB. (4 gaca). Beigaua
3a/laHKs Ha BbINOJIHEHHE CAMOCTOSTENBHOM PaGOThI.

Jlabopamopnoe sansmue 2. Coctasienue MaTepuanbHbIX OanaHcos (4 uaca).
Beiaaua 3ananus Ha BBITONHEHHE CAMOCTOSTENLHO paboTkl.

Jlabopamopnoe zansmue 3. Bwmonnenue nabopatopubix paGor NeNe ]-3:
"DJIeKTPOIMTHYECKOE NOMyYeHHe THIpoKcHaa HaTpus U xsopa", "[NpuroroBienue u
HUCIbITAHKE MIEHKOOOPa3yoLuX BemlecTs”, “Tlony4enue mbiia”, Peiitunr-kouTpons
Ne 1. 3amura pa6or (4 uaca).

Jlabopamopnoe sansmue 4. Buinonuenue naboparopHoii paGotsi NeNo 1-3.
3aumra pador (4 yaca).

Jlabopamopnoe sanamue 5. Bwinonuenue nabopaTtopHoii paGoTel NeNe [-3.
3awmra pabor (4 gaca).

Jlabopamopnoe 3anamue 6. IIpoBepka camocrosiTensHbIx pabort, 3aumra na-
GopaTtopHbIX pa6or. Pelitunr-kontpons Ne 2 (4 yaca).

Jlabopamopnoe 3ansmue 7. Beinonuenue nabopaTtopHoii pabotsl No 4 "TTomny-
dexue crekna”. 3ammrta paGotsl (4 yaca).

Jlabopamopnoe 3ansmue 8. Coctasienue SHEpPreTHYecKux 6anancos (4 uaca).

Jlabopamoproe sansmue 9. itorossiii PEHTHHI-KOHTPO/Ib 3HAHHIT CTyeHTOB
Ne 3. Jlonyck k sx3ameny (4 uaca).



4 cemectp

Jlabopamopnoe 3ansmue 1. Uactpykrak no Th. O3nakomnenue ¢ naGopatop-
HbIM KYPCOM JMCLMIUIMHBL. Bbijaya 3aaHus Ha BbiNQIHEHHe 1ab0OpaTOpHLIX paboT
(4 yaca).

JlabopamopHoe 3ansmue 2. BoinonHeHue nadopatopHoit paboTsl ¢ 3jeMeHTa-
MU Hay4HOro HCClefloBaHHs «BiHsiHHE MOIBHOrO COOTHOLUGHMUS ChIPEBBIX KOMIIO-
HEHTOB Ha TEXHOJIOTHYECKHE NapaMeTpbl paboThl peakTopa M albHOrO CMEILEHMS.
3amura pabotsl. (4 yaca)

Jlabopamopnoe 3ansmue 3. BeinmonHenue naboparopHoit pabotsl «Mojenu-
poBaHME Mpollecca NPOBEJCHHs [0C/IeA0BaTeNbHOH HeoOpaTuMOil  peakiuu
A—B—C ¢ npyuMeHeHHeM peakTopa UealbHOro CMELIEHHs, UIealbHOTO BhITECHE-
Hust u Kackaga PUC». (4 yaca).

Jlabopamoproe 3anamue 4. Beinonnenue nadopatopHoit paboter "Mojenu-
poBaHue MpoLecca NPOBEAEHUs MOCIeI0BaTeIbHOH 00paTUMON peakiuu ¢ npume-
HEHUEM peaKTopa HIeajlbHOr0 CMELIEeHHs, HIeallbHOrO BBITECHEHWs M Kackaja
PUC". (4 gaca).

Jlabopamopnoe 3ansmue 5. ITOroBblit peHTHHT-KOHTPOJIb 3HAHHIT CTY/IEHTOB
Ne 3. 3amura pa6ot (2 yaca).

5. OBPA3OBATEJIbHBIE TEXHOJIOI' UM

JUist JOCTUIKEHUS MIaHUPYEMbIX pe3yJbTaToB 00yueHusi, B Auctiumiute «0o-
111asi XUMHUYECKasi TEXHOJIOTUs» UCHONb3YIOTCS pa3iuyuHble 00pa3oBaTelbHbIe TeXHO-
JIOTHU:

1. Unghopmayuonno-passusariowue mexnono2uu, HatipaBlieHHbIE HA OBJIa/IeHME
GoJIbILIM 3a11acoM 3HaAHMH, 3aTIOMUHaHKE U CBOOOZHOE OTNIEPUPOBAHNIE HMH.

Hcnonp3yercs NeKLMOHHO-CEMHUHAPCKHH METOJI, CAMOCTOSITE/IbHOE H3ydYeHHE
JUTEpaTypbl, NPUMEHEHHE HOBBIX MH(OPMALMOHHBIX TEXHOJOTHH s CaMOCTOs-
TEJIbHOrO [10MOJIHEHHs 3HAHUMH, BKJIIOYasi UCTIONb30BAHUE TEXHUYECKUX U IJIEKTPOH-
HbBIX CPeJCTB UH(POPMALIUH.

2. [lesamenvHocmHble NPAKMUKO-OPUEHMUPOBAHHbIE MEXHON0U U, HATIPABIICH-
Hbie Ha (OPMHUPOBAHHE CHUCTEMbI MPOPECCHCHATBHBIX MPAKTHYECKUX YMEHHH Ipu
MPOBEICHUU 3KCIEPHUMEHTalIbHBIX MCCIIE]0BaHUH, 00ecneYnBarOLHX BO3MOKHOCTE
Ka4eCTBEHHO BBIIOIHATE PO(ECCHOHATBHYIO NeSTEbHOCTD.

3. Pazeusaroujue npoonemHo-opueHmupo8antsle mexHoI02uu, HarpasieHHbIe
Ha ()OPMHUPOBAHHE U Pa3BUTUE NMPOOJEMHOrO MBILUICHHUS, MBICIUTEIBHON AKTHBHO-
CTH, CIIOCOOHOCTH MPOOIEMHO MBICIHTb, BUAETH U (POPMYIUPOBATE MIPOGIEMBI, Bbi-
OupaTh cIOocOObI U CPEACTBA 1S UX PELIEeHHS.

Hcnonesyrores BUAbI MPOOIEMHOr0 OOydYeHHs: OCBELIEHHE OCHOBHBIX IMPO-
61eM Ha JIeKUMAX, yueOHbIe AUCKYCCUH, KOJLIEKTUBHAS MbICIUTENbHAS JAESTENLHOCTh
B IpyInax Mnpy BbIMOJHEHUH 1a00paTOpHBIX padoT,



JIUuHOCMHO-0PUEHMUPOBAHHbIE MEXHON0UU 00yYeHus, O0ecrevnBaolie B
xojie y4eOHOro mpouecca y4yeT pasjMuHbIX CMOCOOHOCTeH o0yuaemblX, cO3/aHHe
HEOOXOAMMBIX YCIIOBUM JUIs Pa3BUTHS UX MHAMBUAYaNbHBIX CIOCOOHOCTEH, pa3BH-
THe aKTUBHOCTH JIMYHOCTH B yueOHOM mpouecce. JINYHOCTHO-OPUEHTUPOBAHHBIE
TeXHOJIOTHH 00y4eHHs peallu3yloTCsl B pe3ysIbTaTe WHAMBUAYAIbHOrO 00LIeH s npe-
riojiaBaTesis ¥ CTyJEHTa MpPU BBIMOJIHEHWH AOMAIIHUX WHIMBUIYalbHbIX 3aaHUH,
MO/IFOTOBKE WHAMBUAYaIbHBIX OTUYETOB 110 1aOOPaTOPHBIM paboTam.

4. Jlns ueseHanpaBleHHOTO ¥ 3 eKTUBHOro (POPMHUPOBaHHS 3arlaHUPOBAH-
HBIX KOMIETEHLHUH y 00y4aroLumxcs, BoIOpaHbl cilefyouue coyeranus Gopm opra-
HM3alMK y4eGHOro mpouecca U MeTOJOB aKTHBHU3alLMKM 00pa3oBaTelbHON HesTelb-
HOCTH:

- NP BBINOJHEHUH J1Ta0OpaTOpHbIX paboT: paboTa B KOMaHAe, METOA BbiDO-
POYHBIX OTBETOB, HCCIIEI0BATEIbCKUII METO/, aHAIW3 KOHKPETHBIX CHTyalinii (case-
study);

- IPY YTE€HUH JIeKLMi: HHTepaKTUBHAs JIEKLHs, ONepeKarollas caMOCTOSTEIb-
Has pabora, "Mo3roBo# WTypM" (BEIOOPOYHO MO CMUCKY IPYIIIbl ONPEAENSIOTCS CTy-
JIEHTBI, KOTOpbIE OTBEYAIOT Ha BOMPOCHI NpenojaBaTelis o npeablayluel Teme Jek-
LIMOHHOTO Kypca);

B pamkax paGoThl Haj COJepiKaHMEM IMCLMIUIMHBI MCIONb30BaAHbI Clle/1yI0-
e Gpopmbl paboT:

- nmybauvHas 3amuTa pedepaTos; -

- Hay4Hble CTyJeH4YecKre KOH(GEepeHLUH M0 UTOraM 3alluThl pedeparos;

- nabopaTopHble UCCIe0BaHUs C JajbHEHIIeH UHTepIpeTalliel Moy YeHHbIX
JaHHBIX.

6. OUEHOYHBIE CPEACTBA /Ui TEKYILEI'O KOHTPOJIA ¥YCIIE-
BAEMOCTH, IPOMEXYTOYHOM ATTECTALIUU IO UTOT'AM OC-
BOEHUS AUCHUIIJIMHBI U YYHEBHO-METOJUYECKOE OBECIIE-

YEHUE CAMOCTOSITEJIbHOM PABOTBI CTYJAEHTOB

6.1. ®opvupoBaHHe peiTHHIOBOH oueHKH. KpuTepuun u MeTo/ibl OleHKH
Ka4ecTBa 3HAHHH CTYAEHTOB no AHcuHnInHe «O6mas xumnyeckas
TeXHOJIOT HsI»

Tekylinit KOHTPOJIb 3HAHUN CTYJAEHTOB OCYILECTBIISETCS OCPEACTBOM peli-
THHTOBOH OLICHKH 3HAHUM CTYIEHTOB.

B co0TBETCTBUHU C pEHTUHIOBOM CUCTEMOM, TEKYILMH KOHTPOJIb [TPOU3BOUTCS
TPUIK/Ibl B TEHEHUE ceMecTpa MyTeM O0allIbHOM OLIEHKH KaueCTBa YCBOGHHUS TEOPETH-
4ECKOro MaTepuasa (OTBEThI Ha BOIIPOCHI) U Pe3yJIbTaTOB [IPAKTHYECKOW AesATeIbHO-
¢ty (pelieHue 3aa4, BbINOJHEHUE 3a/laHui, pelieHne npobiem).

[TpoMesxyTouHast arTecTalys (3K3aMeH, 3a4€T) NPOBOAUTCS B KOHIE CeMecTpa
TaKke myreM 0ambHOM OLEeHKU. MITOroBbli peHTHHT ONpeAeseTcs CyMMEPOBAHHEM
Gasi0B TeKyllel OLEHKH B TeYeHHEe CeMecTpa U 0aloB MPOMEKYTOHHOH arTecTa-
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[IMM B KOHLE CeMecTpa IO pe3yjbTaTaM 3K3aMeHa. MaKkcuMalbHblii UTOTOBbIH peii-
TuHr cooTBeTcTByeT 100 Gannam.

[Tpu oLeHKe 3HAHUI CTYAEHTOB NpernojaBaTesb AOMKEH PYKOBOACTBOBATHCS
CHEAYIOLUMMH KPUTEPUIMH IS obecrieueHnss 00beKTHBHOIO MOJX0/a K BbiCTaBlle-
HUIO OLIEHOK «OTJIMYHO», «XOPOLIO», «yJOBIETBOPUTEILHO» M «HEYAOBIETBOPHU-
TENBHON:

- OLIEHKA «OTJMYHO» BBICTABIAETCS 3a M1yOOKHe, HCUEPIBbIBAIOIIIME OTBETHI HA
BOMPOCHI YK3aMEHALMOHHOrO OuieTa, U3/0KEHHBIE MOC/e10BaTeIbHO, IPaMOTHO, C
0060CHOBAHMEM MPEACTABICHHBIX MONOXKEHUH, UCIIOIb30BAHUEM HE TOJIBKO KOHCIIEK-
Ta JIeKIMH ¥ y4eOHHKa, HO U MOHOTpa(hUueCcKOil TUTepaTypsl;

- OlIEHKa «XOPOLLIO» BbICTAB/IAETCS 3a MpPaBUJIbHbIE OTBETHI Ha BONPOCH! JK3a-
MEHALMOHHOrO Oujera, MpUYeM OHU AOJIKHBI OBbITh M3JI0XKEHBI FPAMOTHO H M0 Cy-
[1IECTBY BOMpoca, 6e3 CyLIeCTBeHHbIX HETOUHOCTEI!;

- OLIEHKa «yJOBJIETBOPUTEILHO» BLICTABISETCS 3a TAKUE OTBEThI, B KOTOPHIX
YaCTHYHO M3JI0KEH OCHOBHOM Martepual, HO He NPUBOMASATCS AeTa, JOMyLIeHbl He-
TOYHOCTH B (h)OPMYJIMPOBKAX, HApyILEHa [10C/IeA0BATEIbHOCTh U3JI0KEHMUS, JOMyILe-
HO HEJI0CTATOYHOE 3HAHUE MPAKTHYECKMX BOIPOCOB;

- OLIEHKa «HEYJOBJIETBOPHUTEIbHOY» BbICTABISETCS 32 OTCYTCTBHE OTBETOB Ha
J1Ba BOMpoca GuieTa, UK HEeNoJHble OTBEThl HA HUX, B KOTOPBIX JOMYLLIEHbI CyLLECT-
BEHHbIE OLIMOKH.

[lepecteT UTOrOBOro peHTUHroBOro 6asia B OLEHKY NpUBe/eH B TabauLe.

Taboauua
[1Ixana nepecueTa UTOrOBOrO PeHTHHIOBOro Hasa B OLEHKY
MToroBelil pedTHHIOBbIH OasL1 OueHka
=91 OTIIMYHO
75-90 XOPOLIO
60-74 yOBJIETBOPUTEIILHO
<60 HEYI0BJIETBOPUTEIBHO

6.2. Bonpochb! K pelTHHI-KOHTPOJIIO.
3 cemecTp
Ipumep TecTOB K peiiTHHI-KOHTPOTI0 Ne 1.
1. EcrectBenHas MpHKIIaiHas HayKa O crioco0ax M MpoLeccax MPOH3BOJCTBA MPOMBILILICHHBIX XHMHU-
YECKUX TPOJYKTOB - 3T0:
- OpraHuyecKas XuMHs
- XUMHYECKas TEXHOJIOTHs
- (huznueckas XUMHS
- HeOpraHuyecKas XUMHs.
2. O0BbEKTOM XUMHYECKOH TEXHOJOIHH SBISIOTCS:
-METO/Ibl XHMHYECKOH TEXHOJIOIHI
- XUMHYECKOE IIPOU3BOICTBO
- METAJLTyprus
- XUMHYECKHE HPOLECCHL.




3. I1pou3BOACTBO MPO/IYKTOB HA OCHOBE IIPOLIECCOB, NIPOMCXOAUINX B KHBOH KJIETKE OTHO-
CHTCS K:

- TEXHOJIOTHH OCHOBHOTO OPraHUYeCKOro CHHTE3a

- BBICOKOMOJIEKYJISIPHOM TEXHOJIOTHH

- OMOTEXHOJIOTHH

- [IPOU3BOJICTBY OPraHMUYECKHUX MPEnapaTos

4. TTpou3BO/ICTBO OPraHMUeCKMX PeaKTHBOB, PENApaTOB 1 JIEKAPCTBEHHBIX BELIECTB OTHOCHTCS K:

- TOHKOMY OpraHH4ecKOMY CHHTE3y

- OHOTEXHOJIOTHH

- OCHOBHOMY OpPraHHYeCKOMY CHHTE3Y

- He()TEeXUMHUECKOMY CHHTE3Y.

5. I'noGajibHBIMH OPOOIEMaMH YeoBEYeCTBa, KOTOPbIE pellaeT XHMUYEcKas TEXHOJO-
rUs SABISIOTCS:

- IPOJIOBOJILCTBHE

- 9KOJIOrHs

- 32111 Ta JKMBOTHOTO M PACTHTEILHOTO MHPA .

6. OBuas CTpyKTypa XHMHYECKOro MPOU3BOJACTBA BKIIOYAET B ceds MOArOTOBKY H lepepa-
GOTKY ChIPbSi, BbIICICHHE TIPOJIYKTa, YTHIM3ALMIO OTXO/10B, MIOArOTOBKY BCIOMOTIATE/IbHbIX MaTe-
PHAJIOB, BOJONOArOTOBKY, YHEPIreTHYECKYIO CHCTEMY M CHCTEMY YNPaBJEHHs, KOTOpble Ha3blBa-
0TS

- (DyHKUMOHAIbHBIMH YaCTAMH

- COCTABHBIMH YaCTSIMH [1POU3BOJCTBA

- COCTABISIOLIMMHU IIPOU3BO/ICTBA

- CTaIUsIMH [1POU3BO/ICTBA

7. Chipbe, BCIOMOIaTe/IbHbIE MATEPHAIbL, TPO/LYKTBI, OTXOIbI TPOM3BOJICTBA, SHEPIHIO KIIACCH-
(prmpyIoT Kak:

- IepeMeHHbIE KOMIIOHEHThI [IPOU3BOJICTBA

- HOCTOSIHHBIE KOMIIOHEHTB! IPOU3BOACTBA

- KOMIOHEHTHI IIPOM3BOCTBA

- BCE NEPEUUCIICHHOE.

8. CrpoMTeNbHbIe KOHCTPYKIUMH, AIliapatypy, YCTPOHCTBA KOHTPOIIS H YIPAB/ICHHS., 00CTyKHBAIOLIHI
IIEPCOHAT OTHOCST K:

-[IepeMeHHbIM KOMIOHEHTaM IPOH3BO/ICTBA

- OCHOBHBIM KOMIIOHEHTAM [IPOU3BOCTBA

- OCTOSIHHBIM KOMITIOHEHTAM [IPOU3BOCTBA

- BCe [EePEYUCIIeHHOE

9. BeltiecTsa 1 MaTepHaibl, He NoJyiekKallye JabHelliell nepepaboTke U HANPaB/IAeMbIe HA yTHIIM3a-
{10 HA3BIBAIOT:

- OTXO/IaMH [POU3BOJICTBA

- OJTYTIPOYKTaMU

- BCIIOMOTaTeJIbHBIMH MaTepHaiaMu

- HEKOHTMIIMOHHBIMH NPOYKTaAMH

10. XuMuuecKue BELIeCTBa, NOCTYNAIOLME Ha 11epepaboTKy, Ha3bIBAIOTCSE:

- PacXOHBIMH MaTepUaIaMH

- CHIpbEM

- HCXO/HBIMH MaTepHaiaMn

- BCE MEePeUUCIeHHOE

11. OcHOBHBIE XUMHYECKHE BEIIECTBA, [0JIy4aeMble B Pe3yJibTaTe nepepaboTKH ChIPbs U

[peHa3HaYeHHbIe Ul HOTpeOICHHS, Ha3bIBAOTCA:

- IPOAYKTaMH

- NOJIyIPOAYKTaMHU




- CHHTE3HPYEMbIMHU BEIIECTBAMH

- IPOJYKTAMH PEaKi1u

12. VeranoBute cooTBeTCTBHE (DYHKUHOHAIBHOIO 3IEMEHTA C €r0 0603HAYCHHEM (HOMe-
POM) B CTPYKTYpPe XHMHHYECKOI0 [IPOM3BO/ICTBA.

s Tpomyxs e HoBHOR
L.Ilpbsl A ) 5

¥ — Q ' sk s
s .
N B, % :
PaN

a) BbiJIe/IeHHe NPOAYKTa; §) CaHHTapHas OUMCTKA H YTHJIM3ALHS OTXOJIOB: B) IIOJArOTOBKA
ChIpbsi: I') BOJAOINOArOTOBKA: JI) XUMHUYECKas nepepaboTka CBIPbsi; €) SHEpreTHuecKas CHCTEMa; k)
CHCTEMA YIIpaBJIEHHS.

- 1-x, 2-1, 3-a., 4-6, 5-e, 6-r, 7-B

- 1-B, 2-¢, 3-a., 4-0, 5-1, 6-1, 7-

- 1-B, 2-11, 3-a., 4-6, 5-¢, 6-1, 7-x. 4

[pumep TectoB Kk peiitunr-konTpoo Ne 2
1. OBias XuMHYecKast TEXHOIOMUS H3YUaeT:

- MaccooOMEHHBIE MPOLIECCH

- XHMHMHYECKHE MPOLECChI

- THAIPOMEXAHHYECKHE MTPOLECCHI

- TEIJIOBbIE IPOLIECCHI.

2. CoBOKYNHOCT NapaMeTpoB, ONpPeEIsIONHX YCIOBHS paboThl anmapara WM CHCTeMbI
arnaparos:
®  TEXHOJIOIMYECKHH pexum
*  TEXHOJIOrMYecKas Kapra
®  TEXHOJIOrHYEcKas cxema
®  ONTHUMAJIbHbIC YCIOBUS

3. B COBOKYNHOM XHMHKO-TEXHOJOIHYECKOM MPOLECCE BHIAESIOT MACCOOGMEHHbIE mpo-
fecchbl. BeiGepute MaccoOOMEHHBbII K3 MepeunCIeHHbIX:
= OXJIQK/EHHE
" KPHUCTAJIH3AIMs
= poblieHue
*  (uasTpanus

4. B cOBOKYIHOM XHMHKO-TEXHOIOTHYECKOM TIpOLECCe BBIICIISNIOT MEXAHHYCCKHE U THAPO-
MexaHu4ecKue rnpouecchl. BoiGepute Mexanuyeckuii n3 nepeuncien bIx:
*  npoOnenue
®  SKCTpaKius
®  DacTBOpEH#E
s (unsTpaims




5. Tpy6onpoBoabl lsi BHYTPH3ABOACKOrO M BHYTPHULEXOBOTO MEPEMEIEHHS MOTOKOB
OTHOCHTCS K:
- CTPOUTEIBHO-MOHTAXKHBIM KOHCTPYKLIUSAM
- 000py10BAHHIO, NIPE/IHABHAYECHHOMY JUISi OCYLIECTBIICHUS XHMHKO-TEXHOJIOTHYECKOro npolecca
- K JIONOJIHUTETILHOMY 000pYA0BaHHIO
6. Annaparypa KoHTpo.s u ynpasienust XTII Bkirouaer B ce6s:
- KpaHbl, BEHTHJIU, 3a/IBUXKKH, 3aCTOHKH
- TpyOONPOBOABI /LIS BHYTPH3ABOACKOIO H BHYTPHLEXOBOIO NEpEeMELLEHHs TOTOKOB ra3a, XKH/l-
KOCTH M UX CMeCeH MeXay annapatamMu u
MallliHaMH

- MEXaHUYECKHE YCTPOHCTBA JIIst 0OeCieueHUs TeXHOIOTHYECKOrO
npouecca

- AaTUHKH COCTOAHUSA MOTOKOB, NEPBHYHbIC NpeobpasoBateu, 0TOGpaKaloOIHe PHGOPLI, CHE-
TeMbl YIPABICHHS, HCIOJIHUTEIbHBIE MEXaHU3MBI.
7. JIonoHATE NPaBUIIbHOE ONpe/ie/IeHHe:
«XTC upescrabaser coGoli COBOKYIHOCT B3aHMOCBS3AHHBIX TEXHOIOIHYECKHMH MOTOKaMH U Jeii-
CIBYIOUIHX KaK O/IHO LEJI0E aniapaTos, B KOTOPHIX OCYIIECTBISETCS ONPENCICHHAS MOC/eI0BATE b
HOCTb TEXHOJIOTHYECKHX Ollepamuii — »
#* XHMHYECKHE NPEBPALICHNS, BbIIEICHHE LE/IEBbIX IIPOYKTOB.
" TOATOTOBKA ChIPbs K XHMHYSCKHM NPEBPALUEHHSIM, XHMUYECKHE TIPEBPAILCHHUS.
® TIOArOTOBKA CHIPbS K XMMHMUYECCKHM MPEBPALICHHSM, XHMUUECKHE TIPEBPAILICHHS, BbICICHHE U
OYHMCTKA LENEBBIX NPOLYKTOB
® [OATOTOBKA CBIPbS K XHMUYECKUM MPEBPALUCHUSM, BBIICICHHE W OYHCTKA [1CIEBbIX [POJyKTOB
8. B cocraBe u crpykrype XTC Bbiaensior bynkumonanbubie noacuctemsr. Yacrs XTC,
OCYLIECTBIsIOLIAs 1epepaboTKy ChIPbs, OTHOCHTCY K:

®  a) TeXHOJIOTHYECKOH nojacucTemMe
* () SHEpPreTHYECKOi MojcucTeMe
®  B) MOJCHUCTEME yNpPaBJICHHS
®= a)u0)BMecTe
9. B cocrase u ctpyktype XTC BbLAe/sIOT MacuITaGHble MOACHCTEMBI JUIs HCCIIe/IOBAHHS.
OTH TIOJICUCTEMBI CHCTEMATU3HPYIOT B BHIE HX HEPApXUYECKON MOCIeI0BATe/IBHOCTH 110 Mac-
WTabHbIM YPOoBHSM. OT/e/IbHBIE aNNapaThl OTHOCAT K:
®  NEepBOMY MAacITaOHOMY YPOBHIO
* BTOPOMY MaclITaGHOMY YPOBHIO
®  TpeTbeMy MaciITabHOMY YPOBHIO
®  UCTBEPTOMY MAacIITaGHOMY YPOBHIO
10. B mepapXuueckoii Hocie10BaTe/IbHOCTH COCTaBA H crpykrypsl XTC y3ubl u arperats
OTHOCAT K:
® NepBOMY MaciuTabHOMY YPOBHIO
® TpeTbeMy MaclTabHOMY yPOBHIO
®  BTOPOMY MaciITabHOMY YPOBHIO
®  UeTBEpPTOMY MacliTaGHOMY YpOBHIO

Hpumep recros K peiitunr-konrpomio Ne 3
1. Kakum ydenbiv Gbisio BBeCHO NOHSITHE IKCEPris:
- Kaurom
- Pantom
- MenjeneeBbim
- Knaiineponom




2. CHHOHMM 3KCEepruu — 3710:
- MakcumaiibHas paboTocrnocoOHOCTh MOTOKA;
- MakcumaibHas pabora;
- paboTa. BBINOIHEHHAS CHCTEMO.
3. Oxenepreruyeckuit KI1J1 onpenensercs no dopmye:
= > EB.\’/ Z‘-EBM)\*
-0 =Z Enon / 2Egpix.
M = Z Enon / ZEpx.
. B uem pasnuune trepmunos "morepn skcepruu” u "norepu sHeprun’;
. Kaxossl 3anaun cunresa XTC?
. OnuwuTe HayqHBI  HHXKEHEPHBIH TOX0BI K co3aannio XTC.
- Omummte ssomonuio cosaanns XTC npu paspabotke NIPOH3BO/ICTBA a30THOM KHCIIO0-

S

~N O

ThI.

8. Ecin B npouecce Helb3si YBEMUMTD BBIXO MPOAYKTA, KAK MOKHO A0GHTHCS Gomee no-
HOTO MCIO/IB30BAHUS ChIPbs?

9. Uto Takoe KOMOMHUPOBAHHBIC IPOH3BOACTBRA, cbanancuposanusie XTI1? Kak onu B3au-
MOCBS3aHbI?

10. HasoBute cniocoGb! yMeHbIICHHS JHEPreTHUECKHX 3aTpar B XHMHYECKOM IIPOM3BOCTRE.

11. Yro Takoe pereHepaiys ¥ yTHIN3AIUS TEMIOTH i 3Hepruyu B npoussojctee? Ilpusean-
TE TIPUMEPBL.

12. Kax Bbl nonnMaeTe KOHUENIHMIO MHHUMHA3ALIMIO OTXO/I0B npu paspaborke XTC?

13. HasoBuTe criocoGsl COKpaleHHs OTXO0B XHMHUECKOrO [POU3BO/CTEA.

14. Kax Bbl monumaere KOHLEMLHIO 3 PEKTHBHOTO HCNONB30BAHHS obopyaoBaHus npu
paspaborke XTC?

15. HazoBuTte cnocoObl yMeHbIIEHHS KATUTANBHbIX 3aTpat Ha TeXHoJIoruyeckoe obopyuo-
BaHIC XUMHUYECKOTO npouseo/icTsa. [Ipuseaute npumepsL.

16. IomueTrpon, ero XapakTepuCTHKH.

17. Hanummre dopmysny ITIC.

18. 3anuumre ypapuenue peakuun nomnyuenus [1C.

19. Hapucyiite 1 onuimuTe TeXHOIOrHYECKYIO cxeMmy npou3ssozctsa [1C B 61oke

20. Onumure npouecc nosyuerus [1C CYCTIEH3HOHHBIM METOJIOM.

21. IIpUHIKT TIOYYEHHUS TEHONOIUCTHPOJIA.

22. Tlpumenenue I1C.



4 cemectp
Peiitunr-conrpoas Ne 1.

I. Tonsitue xumuyeckoro peakTopa.

2. HasHauyenue Xxumuyeckoro peakTopa.

3. CtpyKTypHbIE 31eMeHTbI XHMHYECKOr0 peakTopa (peaKiuHoHHbI 3JIEMEHT,
YCTPOHCTBA BBOJA W BhIBOJA, CMELICHNS, pa3fielleHns U pachpeneneHus
[TOTOKOB, TENJI000MEHHBIE 1eMeHTI).

4. Yro Takoe MOJeIHPOBaHHE U MOZIENb MpoLecca’?

5. Tocnenosatensrocts TIOCTPOCHUS MaTeMaTHYECKOi Moeny XUMHYECKOro
peakTopa.

6. Yem pasnuuarorcs dusuyeckoe u MatemaTHyeckoe Mozaenuposanue? [To-
HEMY ISl UCCIIENIOBAHHMS XUMUYECKUX [IPOLIECCOB M pEaKTOpPOB Hamo He-
MOJIb30BaTh MaTeMaTHY€CKOe MOACIMPOBaHHe?

7. Hepapxuueckas CTPYKTypa MaTeMaTH4YecKoi Moje/u fnpoLecca B XuMuye-
CKOM peakTope.

8. Knaccuduxauus TIPOLECCOB B XHMHUYECKOM peakTope u mx MaTeMaTuye-
CKHX MOJIeNIeH.

9. Jlaiite onpenenenus u (opmysbl aas pacueta creneny NpeBpallieH s, Bbi-
XOJa NpoAyKTa ¥ WM30MpaTeNbHOCTH fpouecca no npoxnykry. ITokaskute
CBSI3b MEX/Iy HUMHU.

10.ITytu noBbienus ddexTuBHOCTH XUMUUCCKIX npeBpailieHuii.

11.Knaccuduranns xumuveckux MpOLECCOB MO (BUMKO-XHUMHUYECKIM npu-
3HaKam,

12. Knaccudukauus xumuueckux lIpoueccoB no ¢aszoBomy coCTosHMIO pea-
I€HTOB.

Peiitunr-xonrpoas Ne 2

13. Onpeznenenue romorensoro XUMHYecKoro npouecca. Ipuseaure npumep
TaKoro mpoluecca.

14. Tlousitre ontuManbHbIx Temneparyp. OntuManbHbie TeMIepaTyphl s
00paTUMBIX H HEOBPATUMBIX 3K30- 1 SHAOTEPMUYECKHX TPOLIECCOB.

15. Iousrtue F€TEPOreHHOro (HexaranuTHyeckoro) XMMHUYECKOro npolecea.

16. Crpykrypa TETEpOreHHoro npouecca 1 ero craauu.

17. MNoustie Habmonaemoii CKOPOCTH NpeBpaIleHHs, PeKHMOB [IPOTEeKaHUs
fporecca, TMMUTHPYIOLIeit cTaaun.

18. I'ereporennsiii xumuueckux npouece "ras (JKUAKOCTH) - TBeproe". O6oc-
HOBAHHE, IOCTPOCHME M AHATM3 MATEMATHYECKO]] MOJEIH /Ul peakiuii ro-
peHHs (Mozens "cxuMaroLascs cepa").

19. Teteporennsiii  xummuueckux npouecc "ras (KHAKOCTB) - KHAKOCTR".
OBocHoBanue, TIOCTPOCHHE 1 aHANM3 MaTeMaTHYeCKoil Moeny. Obnactu
lpoTekanus npouecca. [Tytu HHTEHCU(DHKALNN PeKHMOB npotiecca.

20. TousTre Katanusa u Kataiusaropa.

21. F'omoreHHsiii 1 MHKPOIeTEepOreHHblH KaTanuTuyeckme MPOLIECCHI.




22. I'eTeporeHHsblii Kataniu3 Ha TBepaoM Karanusatope. OGocHoBaHue, mo-
CTPOCHHE U aHAIM3 MATEMAaTHYECKOH MOJIENH Ha KaTalHuTHUYECKOM 110BepX-
HOCTH U B IOPHCTOM 3€pHE KaTaln3aTopa.

23. Habmozaemas ckopocTb NpeBpaLLEHHs H 001aCTU NPOTEKAHHE reTeporeH-
Horo karanusa. [lytu uHTeHCHUKaLUK KaTaTUTHYCCKIX IIPOLIECCOB.

PeliTunr-kourpoan Ne 3

24. Knaccudukauus XuMuueckux PEaKTopoB.

25. PeakTopsl HA€ANbHOrO CMELLIEHUS M MICATbHOIO BBITECHEHMs. Maremaru-
HECKME MOJIC/IH JIaHHBIX BU/IOB PEAKTOPOB.

26. CpaBHenne > dekTHBHOCTH paboThl peakTopoB, OMUCHIBAEMBIX pasnuy-
HBIMH MOJICJISIMH — H/I€A/IbHOIO CMELLIEHHUS U BLITECHEHMUS.

27. Opranu3auus TenaoBbIX TOTOKOB U PEXKHMOB B XHMHUYECKHX PEaKTOpax.

28. Pacnipenienienne Temneparypbi u KOHUEHTpaLHii (CTeNeHn NpeBpalleHus) B
PCAaKTOpEe B pe:KMMAX MACANLHOTO CMELIEHUH U BBITECHEHHS, auabaTuye-
CKOM U C TeII000MeHOoM.

29. Cas3b TeMmnepaTyphl U CTENEHHU lpeBpalleHus B aAnabaTuyeckoM npouec-
ce.

30. Yucno u ycroiiuuBocts CTALlMOHAPHBIX PEKUMOB B aanabaTHYeCKOM peak-
TOpE HICATLHOrO CMELUEHHS M ABTOTEPMHYECKOM DEaKTOpe HIEaNbHOro
BBbITECHEHMUS.

-

6.3. lpumep 3a1aHus K BBINOIHEHHIO J1200paTopHOii paboThl H BONPOCOB K
3aumTe
/labopamopnas paboma "Inexkmponumuueckoe noayuernue xaopa u KOH”
3adanue
I. M3y4unts TeoperHueckue OCHOBBI JaHHO paboThl, 03HAKOMHUTBCS ¢ KOHCT-
PYKLHEH yCTAHOBKM U METOLMKOM TIPOBEACHUS IKCIEPUMEHTA.
2. MNonyunts y mpenoaasarens nomyck k paboTe u 3ajaHue Ha mpoBeaeHUe
J1abopaTopHO# paboThl.
3. B cootetcTBHI ¢ 3a1aHHeM NpoBecTH SKCNEPUMEHT I10 MOJYYEHUIO dIIeK-
TPOIUTHYECKAM METO/IOM XJIOpa U 'MAPOKCH/A Kalus.
4. Ilposecty aHanus karonura. Paccuntars BBIXOJ1 MPOAYKTA 110 TOKY.
5. CocTaBuTh MatepuanbHblii Ganaue no HOHY Kalusi.
6. CocTaBuTh OTYET O paborTe.

Konmponsnsie sonpocur k 3augume pabomet

. UTO TaKoe 31eKTpOoNHU3 U /IS Yero ero NPUMEHSIOT?
CyuIHoOCTh 3/1€KTposIn3a BOAHbIX pacTBOpOB.
akoHbl Qapajes.

1
2
3.3

4. Pacckaxwure o [pouecce 3J1eKTpou3a XJIoOpHaa Kanus u XJIOpHJa HaTpusl.




5. BauseT 11 KOHLEHTpaLUs MCXOJHOINO pacTBOpa Ha BbIXOJ IOTOBBIX MPO-
JYKTOB ¥ KakuM obpa3om?

6. KakuM 06pa3oM BIIHUSIIOT CUIIOBbIE XapaKTePUCTUKH TOKA Ha BBIXOJ I'OTOBO-
ro npoayKTa? .

7. OGBACHUTE KOHCTPYKLMIO ¥ MPUHLUI PaboThl MOAEIBLHON YCTAaHOBKH 3JI€K-
TPOJIH3a.

8. KakuM 06pa3oM Be/lyT pacyeT KOJIMYeCTBAa KOMIIOHEHTOB, 00pa30BaBIIMXCS
B pe3yNbTaTe 3JIeKTPOJIU3a pacTBOpa.

9. OnuiuwuTe MPUHLKT COCTABICHUS MaTepuaibHOro danaHca.

6.4. Tembl 17151 CAMOCTOSATEILHOI0 H3YYEHUS

CamocTosTenbHas padoTta CTyleHTOB obecrieduBaeTcst yueOHOI auTepaTypoi,
npejcrapieHHoi B Gubnuoreke Bal'VY, snektponnbiM 3anmom Bal'V, Wurepher-
pecypcamu, JOCTYNOM K 3/eKTpOHHbIM OubGauoreunsiM ¢donmam (DBC «Jlanby,
«Koncynprant CTyeHTa» u ap.)

[lpu peleHnH 3a/ia4 Ha 3aHSATUSIX U CAMOCTOATENBHO NPEIyCMOTPEHbI MHOIO-
BAPUAHTHBIE YCIIOBUS 3a/1auH, YTO JaeT BO3MOKHOCTh CTYAEHTY NOJAOWTH HHANBHIY-
aJIbHO K PELIEHHIO MOCTaBISHHBIX 3aa4.

3 cemecTp

1. Xumuueckas TEXHOJIOTHsl — HayKa 00 SKOHOMUUYECKH, IKOIOTHYECKH U CO-
[MalbHO 000CHOBAaHHBIX CIOCO0AX U Mpoleccax nepepaboTKH ChIPbsi ¢ H3MEHEHHUEM
ero cocTaBa W CBOWCTB MyTeM MPOBEIEHHS XUMUYECKHX M (H3MKO-XMMHYECKHX
npeBpallleH!i B IpeMeThl NOoTpebeHHs U Cpe/ICTBA NPOU3BO/ICTEA.

2. OOBeKT XUMUYECKOU TEXHOJIOTUH.

3. T[1poGuieMsl ¥ MyTH pa3BUTUA XMMHYECKOH TEXHOJIOMMU ¥ XUMUYECKHX TIPO-
W3BOJICTB.

4. Xumuyeckoe Npou3BOJACTBO.

5. CTpykTypa, COCTaB ¥ KOMITIOHEHTbl XHMHUYECKOr0 IIPOH3BO/ICTBA.

6. KauecTBeHHbIE ¥ KOJMYECTBEHHbIE MOKa3zaTenu d(PPEKTUBHOCTH XHMUYE-
CKOro MpOU3BOACTBA (TEXHONOTHYECKHE, TEXHMKO-3KOHOMUYECKHE, IKCILTyaTallHOH-
HBbIE U COLMAlbHBIE NTOKa3aTeNNn).

7. CoipbeBsle pecypebl. Knaccuduxanus.

8. BropuiHoe CbIpbe, OTXO/bI.

9. Bona u ee noAroToBKa.

10. Opranu3zauus Bogoo00poTa Ha XMMHYECKOM NIPEANPUATHH.

11. DHepreTuka B XUMUUYECKOW NIPOMBbILLIJIEHHOCTH.

12. Knaccugukauus 1 BU/bl S3HEPTUN.

13. IlepBu4HbIE U BTOPUUHBIE JHEPIOPECYPCHI.

14. MeToapl XMMHUYECKOH TEXHOIOIUH.

15. Uepapxuyeckas opraHu3alys IpoOLEccOB B XMMUYECKOH TEXHOIOTHH.

16. XuMUKO-TEXHOJIOIMYECKUM MTpoLece.

17. MeTo10/10rM4ecKrue OCHOBbI XUMUYECKON TEXHOIOIHH.

18. CocraB XTC.



19. Dnementsl XTC.

20. Texnonoruyeckue caszu snementos XTC.

21. Texnosornueckue csizu. X cxeMbl ¥ Ha3HAYCHHU.

22. Buasi mopeneit XTC.

23. OnucartenbHble U rpapuIecKue MOJIEIIH.

24. HazuaueHue, NpUMEHEHUE U B3aHMOCBA3b MOJIEJIEH.

25. CucTeMHBII MOAX0 K BbIOOPY MpY CUHTE3E M aHAJIM3C XTC.

26. TlousThe, 3ajaud ¥ TOKa3aTeld pe3ylbTaTOB aHAJIM3a XTC —
MaTepHasbHBl U TEMyIoBoi OanaHChl, HAACKHOCTD U 6e3zonacHOCTb (HYHKLMOHHPO-
BaHUS.

27. Coiictea XTC Kak cucTeMbl.

78, Tlosisinenue B XTC HOBBIX KaueCTBEHHBIX CBOMCTB, HE XapaKTCPHBIX JUIA
OT/e/BHBIX JIEMEHTOB: B3aHMOCBS3aHHOCTb PEXKUMOB JIEMEHTOB, pasiuuue ONnTH-
MAJTLHOCTH JIEMEHTA OJMHOYHOrO M B CUCTEME, YCTONYMBOCTh U CYLIECTBOBaHHE
CTAllMOHAPHBIX PEKMUMOB U 1P.

29. OcHOBA MaTepPHAIBHOIO U TEMJIOBOrO OanaHca — 3aKOH COXpaHeHHMA Macchbl
¥ SHEpPruu.

30. Meroauka cocrabnenus 6anancos XTC.

31. MarepuaibHblii GanaHc AJis MEXaHM4ECKUX, MacCOOOMEHHBIX U peakuu-
OHHBIX 2JIEMEHTOB U TIOACUCTEM.

32. DHepreTHYECKUi U JKCcepreTH4eCKui OalaHChl.

33. DKcepreTHUECKUil aHalus. i

34. Tonstue u 3ana4n cuntesa XTC.

35. OcHosHsle 3Tanbl pazpaborku XTC.

36. Pojib MATEMaTHYECKUX U IBPUCTHUECKUX METOJIOB.

37. OcHoBHble koHuenuuu npu cuntese XTC.

38. ConeprkaHue W Criocobbl peann3aiiu: MOTHOE HCTOL30BARNE CBIPbEBBIX
1 SHEpreTHYECKUX PECYPCoB, MHHUMU3ALHSA OTXO/0B, ONTHUMAJIbHOE UCTIONB30BAHUE
annaparypbl.

39. TexXHOJIOrUsl OCHOBHBIX XMMHUYECKHX MPOAYKTOB (cepHas KucC0Ta, aMMH-
aK, a30THas KucJoTa, CTUPOI, nepepaborka HedTH, rasa). [locrpoenne XTC xomn-
KPETHOro POU3BOJCTBA, HAINPABICHHs CO3NAHUS 0€30TXOAHBIX MPOU3BOJICTB.

4 cemecTp

1. Onpe/ieieH e 1 Ha3HAYEHUE XMMUYECKOr0 PeaKTopa.

2. PeakTopsl B XUMHYECKUX M HEXMMHYECKHX OTPaC/IiX MPOMBILLIEHHOCTH.

3. O630p THNOB XMMHUYECKHX PEAKTOPOB, HX CTPYKTYPHBIC 3]IEMEHTbI, OCHOB-
HbIE TIPOLIECChI ¥ ABJICHUS B HUX.

4. du3Mueckoe U MaTeMaTH4ecKoe MOJEJMPOBAHHE, UX MECTO B MHIKCHEPHO-
XHMUYECKHX HCCeN0BaHUAX. MeCTO M 3HaueHue HAaTyPHOTO M BBIMHCIUTEILHOTO
SKCTEepUMEHTa.

5. CHcTeMaTW3alus MpOLeccOoB B XUMHUYECKOM PEaKTope Io maciTady Hux
MPOTEKAHMS.

6. WMepapxuueckas CTpyKTypa MaTeMaTHYecKO! MOJEIH MPOLECCOB B PEAKTO-
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pe.

7. OU3UKO-XUMHUYECKHE 3aKOHOMEPHOCTH XMMHUHECKHX npeBpaileHuii — CTe-
XMOMETPUYECKHE, TEPMOJAMHAMHUECKHUE, KHHETUYECKHE.

3. [MokasaTeu XHMUYECKOTO MpeBpallenus — CTEMeHb rpeBpalleHusi, BbIXOA
npoayKTa, MHTerpaibHas 1 nuddepeHinaIbHas CeNEKTHBHOCTD, CKOPOCTH peaKLHu
1 npeBpalleH s peareHToB.

9. IMyTi MOBBILICHUA 3 eKTHBHOCTH XUMHYECKUX npespallieHlii Ha OCHOBS
3paHus UX GU3HKO-XUMHYCCKUX CBOMCTB.

10. [ToHsTHE XMMUYECKOro npouecca. Knaccuukaius XUMUYECKUX TPoOLec-
COB 110 Pa3TM4HBIM NPU3HAKAM — XHUMUUYECKUM, (pa30BbIM U CTALIUOHAPHOCTH.

11. CoMoOreHHbl# XUMUUYECKHH IIpoLecc.

12. BiusiHMe XMMMYECKHX MPU3HAKOB H yclIoBHil MPOTEKaHHs NPOLECChl Ha
ero nokasatenu. CriocoOsl HHTEHCU(PUKALIUH.

13. TlousiTHe OMTMMAJbHBIX TEMMEPATyp. OnTuMaibHbie TeMnepaTypbl Uit
0BpaTHMBIX U HEOOPATUMBIX K30~ U 3HAOTEPMUUECKUX NPOLECCOB.

14. CtpykTypa nporecca 1 ero coctapisiouue. Habmoaemas CKOpOCTh XH-
MUUYECKOro npeBpalleHus.

15. PexxuMbl poOTEKaHus npouecca, AUMUTHPYIOLIAs CTaHs. [eTeporeHHbIH
npouecc "ras (KUAKOCTB) - tBepaoe", "ras (KMAKOCTB) - skuakocTs". OBoCHOBaHKE
BBI60PA MOJIE/IH, TIOCTPOCHUE M €¢ aHAH3.

16. Habmogaemas CKopocTb NpeBpallieHus A 06nacTH NpoTEKaHus npouecca.
[Ty uHTeHCHUKALMH AN pa3IMUHbIX PEKUMOB paboTsl.

17. ToMOreHHblIil ¥ TeTepOreHHbli Karains.

18. TeteporeHHblil Karaiu3 Ha TBEPAOM xaraimusarope. [lyTu MHTeHCHDUKA-
MK KaTaJUTHYECKUX MPOLECCOB.

19. Knaccugukauys npoLeccoB B peakTopax o pa3IMuHbIM NPU3HAKAM — BHA
XUMUYECKOro MpOLecca, OpraHu3ailus rnoTokoB peareHTOB, OpraH#3alys TENIOBbIX
MIOTOKOB.

20. OGOCHOBaHHE U MIOCTPOCHHE MATEMATHUECKHX Mozerieii npolecca B peak-
TOpax.

21. BausiHue CTPYKTYpbl MOTOKa (M/€albHOe CMelleH)e U BHITECHEHHUE), CTa-
[{MOHAPHOCTHU pexuMa (MpOTOYHbIH, fMepuoOANYECKHil), NapaMeTpoB 1 ycj10BHi NPO-
TekaHus mpoliecca (Temnepatypa, AaBICHHE, KOHLIEHTpaLus, 00beM peaKLMOHHOM
30HBI, BpeMs), BUJa XMMHYECKOH peaKiiiy ¥ ee rnapameTpos Ha npoduiId KOHLEH-
Tpauuii u mokasatene# mpouecca B peakTope (cTeneHb NpeBpallieHis, BBIXOJ MpO-
JYKTa, ceneKTHBHOCTH). OCHOBHBIE PacieThl MPOLECChl B peakTtope.

22. Cpapuetne 3pPeKTHBHOCTH paGoThl PEaKTOPOB, ONMUCHIBACMBIX pasnuy-
HBIMU MOJIEISIMU — HA/IbHOT0 CMELICHHUS 1 BBITECHEHHS.

23. TIpoliecchl B peakropax ¢ nepeHocoM BelleCTBa, OTJIMYHBIM OT H/I€aJIbHOIO
cMelleHNst U BbiTecHeHUs. MoJienn NpoLECCoB, 06nacTH UX MPUMEHEHUst U comnoc-
TaBeHHe C MOJCNISAMY «H/IealIbHBIX» NPOLECCOB.

24, Opranu3aiys TEIIOBbIX MOTOKOB H PEXKUMOB B XMMHYECKUX PEaKTOpax.

25. Pacnipe/ie/ieHue TeMneparypbl 1 KOHLEHTpaLMi (CTeneH! npespalleHus) B
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peaKTope B peXUMax WealibHOTO CMElICHHs W pacnipe/enenus, aauadaruye-

CKOM H C TEII00OMEHOM.

26. CBsi3b TEMINEpATYpbl U CTENEHH NPEeBPALIEHUs B a/1HadaTH4eCcKOM npoliec-

ce. CornocraBlieHue ¢ H30TePMHYECKUM PEIKMMOM.

27. Yucno U yCTOHYMBOCT CTALMOHAPHBIX PEXKMMOB B a1MabaTH4ecKoM peak-
TOpPE M/EalbHOrO CMELICHHs ¥ H30TEPMUYECKOM PEaKTOPE HeaIbHOTO BbITECHEHHU.

28. KOHCTpYKLUHM NPOMBILUIEHHBIX PEaKTOPOB UIsi MPOBEICHHUS MNPOLECCOB
(rOMOT€EHHBIX, TeTEPOreHHBIX, KATATUTHYECKHUX ).

29. Beibop THIa peakTopa, 0COOEHHOCTH KOHCTPYKLIMU U PeXKHUMA.

6.5. Tembl pedepaToB
3 cemecTp

. ITpou3B0ACTBO NPOCTOrO U ABOJHOrO cynepdocdara.
. TTpou3BOACTBO HUTPOAMMODOCKH.
. TlonyyeHue ruApOKCHIA HATPUSA METO/IOM MEMOPAHHOTO 3/IeKTPOIIH3A.
. [Ipon3BOACTBO METAHOJIA.
. ITonyueHue 3TaHONA U3 HEMHULIEBOTO ChIPbSL.
. TTpou3BoACTBO MEMOPaH M3 LIEJLTI0N03bI U €€ COeAMHEHNUI.
. TexHOMOrMK MOMYYEHHSE XMMHYECKHX MPOLYKTOB U3 MUILEBOIO ChIPhA.
. [Ipon3BOACTBO JIUCTOBOIO CTEKIIA.
. [TonyveHue TIMHIHOIO KMPIUYa.
10. ITonyueHne noIMMEPOB U3 MPUPOAHBIX MaTepUaIoB.
11. [Tpou3BOACTBO AHTUOUOTHKOB U BUTAMHUHOB.
12. ITpou3BOACTBO NHBA.
13. TlonyueHue BOJIOKHA U3 NONMITUIIEHTepedTanara.
14. Tonyuenue MeMOpaH U3 NOJUITHIICHA.
15. INony4yeHne HeTKaHbIX MaTepHasIOB U3 MONUITHIEHTepedTanara.
16. IpousBoacTBo Kapbamua.
17. lNepepabotka Hepry. [TonyueHne XUMHYECKUX NPOYKTOB U3 HEPTH.
18. Ilepepabotka mpupoanoro rasa. [lonyueHue XHMMYECKMX MPOLYKTOB W3
NPUPOJHOrO rasa.

-

O oo QN b Wi —

4 cemecTp
1. XuMH4ecKue peaKTopbl B POM3BOJICTBE MOTMCTUPOJIA HEMPEPBIBHON MOIHMe-
pu3anuen B macce
2. [powmblliIeHHbIE PEaKTOPbI B IPOM3BOACTaE Kapbamuia.
3. XuMuUecKue peakTopsl B IPOU3BOJACTBE MeTaHos1a npu Aasnenun 5 Mlla
4. PeakTopsl B POM3BOZCTBE NOPTIaHALEMEHTa 10 MOKPOMY CrIocoly
5. PeakTopbl B POM3BOJCTBE MOPTJIAH/ILEMEHTA 110 CyXOMY Cr1oco0y
6. XuMHUUYECKHE PEaKTOpbl B MPOM3BOJACTBE 3THJIOBOTO CMUPTA KATAIHTHYECKOH
rupaTalpeii ITHIeHa B napoBoi pase
7. PeakTopbl B IPOU3BOACTBE alleTHIEHA U3 KapOuaa KajlbLus
8. Cxema jeruapupoBanus OyTaHa B KMIISLLEM CIIO€ KaTaau3aTropa
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9. [TpoMblILIEHHbIE PEAKTOPbI B nepepaboTKe NPsAMOro KOKCOBOTO rasa

10. XumugecKkue peakTopbl B IPOU3BOJACTBE bopmasibaeruia

1 1. PeakTopbl NP MOJy4eHHH alleTalbACTHAA rujpaTaluei alueTuieHa

12. TIpou3BoACcTBO GyTaAUeH-CTHPOILHOTO kay4yka. [IpumeHeHHe peakTopos.

13. TMonyuenue HochOpHOH KHCIOTHI IKCTPAKLMOHHBIM METO/IOM. [TpumeHeHue
IKCTPAKTOPOB

14. TlonuTepMUYECKHe XUMUYECKNE PEAKTOPbI

15. PeakTopsl C TEMI000MEHOM

16. [IpuMeHEHHE PEaKTOPOB H/eaIbHOr0 BBITECHEHMS B IPOMBIILIIEHHOCTH

17. Kackajl peakTopoB M/€aNbHOro CMELICHHUS. [TpumMepsbl NPOMBILLICHHOrO MpH-
MEHEHHUS.

18. MHOrOC/IOMHbIE KaTATUTHYeCKUe PEaKTOPbl

6.6. Bonpocs! k K3ameny (3 cemecTp).

1. TloHsTHE XUMHUYECKON TEXHOJIOTHH. O6BEKT, METOJIbl HCCIIE10BaHUs XHMH-
yeckoii Texnonoruy. Knaccuduxauns XUMHYECKON TEXHOIOIHH.

2. [1poGnembl ¥ MyTH PasBUTHA XUMUUECKON TeXHONOrMH U XHMHYECKHX PO~
W3BOACTB.

3. TTousiTHE O XMMHYECKOM NPOM3BOACTBE. TpeGosanus, NpeAbsBiseMbIe K
XUMUIECKOMY TIPOU3BO/CTBY. .

4. CTpyKTypa XHMHM4€ECKOro NMpOH3BO/ACTEA.

5. KOMIIOHEHTbI ¥ COCTAB XHMHYECKOro Npon3BO/CTEa.

6. TexHUKO-IKOHOMHUYECKHE TOKa3aTeln >dpexTuBHOCTH pabOThl NPOM3-
BOJICTBA.

7. DKCIUIyaTALMOHHBIE M COLMAlbHbIE MIOKA3aTE1H paboThl NPOM3BO/ACTBA.

8. TexHonoruyeckue Kpurepuu 3QeKTHBHOCTH XTIL

9. ChipbeBble pecypehl. Knaccuduxauus. OboraiieHne Chipbi.

10. BropuuHoe ChIpbe, OTXO/BL.

11. Boaa u ee MOAroTOBKA.

12. Opranu3alys BO0060pOTa Ha XHMUHECKOM NpeAnpUATHH.

13. DHepreTuka B XUMHUYECKOM MPOMBILIIEHHOCTH.

14. Knaccudukaiis 1 BH/bl SHEPrHH.

15. [lepBuuHbIe ¥ BTOPUUHbIE JHEPTOPECYPChI.

16. XyMHUECKHE MMPOLECChl U HX knaccuuKaLys.

17. Knaccuduxams XTIL

18. MeTojosorus U 000py10BaHHe XUMHYECKOTO TPOM3BO/ICTBA.

19. [Moustue XTC, 31€eMEHTOB, cBsizeil.

20. OyHKUHOHAIbHBIE 1 macitabHble TTOACUCTEMDL.

21. Uepapxuyeckas CTPyKTypa XTC.

22. Knaccudukanus 3J1€MEHTOB XTC.

23. Knaceudukauus csseit XTC.

24. Bumsi cesizeii B XTC.

25. Knaccudukauus Moeen XTC.
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26. Bunsl kauecTBeHHbIX Mojeneid XTC.

27. Buasl matemaTuueckux moaeneid XTC.

28. CucTeMHBIH NOAXOM K BbIOOpPY npu cuHTe3e H ananuse XTC.

29. [TapameTpb! noTokoB. COCTOSTHUE d1€MEHTA.

30. Pacuer XTC.

31. Marepuanbubiii 6anatc snemerta XTC ¢ XUMUYECKHMMHU NPEBpALLEHUAMH
1 6e3 HuxX.

32. Tennogoii 6ananc anemenra XTC.

33. CroiictBa XTC kak cUCTEMBI.

34. B3aumocpsa3aHHOCTb pexuMoB 31eMeHToB XTC, paznuuue onTuMaibHO-
CTH 3JIeMEHTa OJMHOYHOrO U B CUCTEME, YCTOHUYHUBOCTb M CYILECTBOBAHUE CTALIMO-
HapHbIX PEKUMOB.

35. MarepuaibHblii 0anaHc Uit MEXaHMYECKUX, MAaCCOOOMEHHBIX U peakiu-
OHHBIX IEMEHTOB U MMOACUCTEM.

36. Duepreruyeckuii 6anaHc.

37. DxcepreTudeckui 6anaHc. DKcepreTHUeCKHi aHamus.

38. OcHosHble 3Tans! papadorku XTC.

39. Ponb MaremaTU4yecKMX M IBPUCTUUECKHUX METOAOB Ipu paspadborke XTC..

40. OcHoBuble koHUenuuy npu cunrese XTC.

41. TlonHoe MCMONB30BaHHUE CHIPHEBBIX U IHEPreTHUECKUX PecypcoB, MUHUMHU-
3all1si OTXO/I0B, ONTUMAJIBHOE UCIIOJIB30BAHUE AlNapaTypbl.

6.7. Bonpocsi k 3a4erty (4 cemecTp)

1. OnpezeneHue U Ha3HAYEHHE XMMUYECKOT0 PEaKkTopa.

2. PeakTophl B XUMHUYECKAX 1 HEXUMHUECKUX OTPACIISAX IIPOMBILLIEHHOCTH.

3. O630p THMOB XHMUYECKUX PEAKTOPOB, UX CTPYKTYPHBIE 3JIeMEHTbI, OCHOB-
HbIE MPOLIECCHI U SIBIEHUS B HUX.

4. ®usuueckoe U MaTeMaTHYECKOe MOJEIMPOBAHUE, UX MECTO B MHIKEHEPHO-
XUMHMYECKUX HCCIefoBaHUsAX. MecTo ¥ 3HaYeHHe HATYPHOrO U BBIYMCIIUTEIBHOrO
JKCIEepUMEHTA.

5. Cucremaru3auusi NMpoLECCOB B XUMHUYECKOM peakTope Mo Maciirady ux
MPOTEKaHMUS.

6. Mepapxuueckasi CTpyKTypa MaTeMaTH4ecKoi MOJeIy MpoLeccoB B PeaKTo-
pe.

7. OU3NKO-XMMHUYECKUE 3aKOHOMEPHOCTH XMMHUYECKUX MpPEeBpallieHnii — cTe-
XHOMETpUYECKHEe, TEPMOANHAMHYECKHE, KUHETHYECKHE.

8. IlokasaTenu XMMHYECKOro MpeBpalleHus — CTeNeHb NpeBpallieHu s, BbIXO/
MpoAYyKTa, HHTEerpanbHas U auddepeHLyanbHas CeleKTUBHOCT, CKOPOCTH PeaKiiy
U [IPeBpAIleHUsl peareHTOB.

9. Ilytu nosbiiieHus 3PEeKTUBHOCTH XUMUYECKHUX MpeBpallleHnil Ha OCHOBE
3HaHUS UX QUBUKO-XUMHUYECKHX CBOMCTB.

10. INTonstue xumuyeckoro npouecca. Knaccudukanus XuMu4ecKux mnpouec-
COB 110 Pa3IMYHbIM NIPU3HAKAM — XMMHUUYECKUM, (DA30BBIM U CTALIMOHAPHOCTH.
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11. I'oMOreHHbI XUMHYECKUH MPOLIECC.

12. BausiHue XMMHUYECKHX [PU3HAKOB W YCJIOBHH MPOTEKaHHMs MPOLECCH Ha
ero nokaszarend. Crioco0bl MHTEHCH(UKALMH.

13. TlonsTHe onTUMabHBIX TemmepaTyp. OnNTHMalbHble TeMIepaTypsl s
00paTUMbIX U HEOOPAaTHUMBIX IK30- M FHAOTEPMHUYECKHX MTPOLECCOB.

14. CtpykTypa npotiecca u ero cocrasistomue. Habnonaemast ckopocts Xu-
MHYECKOI0 MpeBpallieHHs.

15. PexxuMbl mpoTeKaHus NpoLecca, JUMUTHPYIOLas cTafus. I eTeporeHHbIH
npotiecc "ra3 (KMIKOCTb) - TBepaoe", "ra3 (3KUAKOCTh) - xKuAKOCTh". OGocHOBaHUE
BBIOOPA MOJIeNH, IOCTPOEHHE U €€ aHaJIU3.

16. HabGmogaemasi ckopocTh NpeBpallieHus 1 001acTi NpOTeKaHUs MpoLecca.
[TyTu uHTeHCU(UKALUKI 1S Pa3IUUHBIX PEKUMOB PaGOTHI.

17. TOMOTeHHBIH ¥ reTeporeHHblil KaTanus.

18. I'eTeporeHHslii kataau3 Ha TBepAoM Karaauszarope. Ilytu mHTeHcuduxa-
LMK KaTATUTHYECKHAX MPOLIECCOB.

19. Knaccugukauus npoueccoB B peakTopax 10 pas3iuyHbIM [IPU3HAKAM — BUT,
XMMHYECKOro IMpoliecca, OpraHu3alisi IOTOKOB pPeareHToB, OpraHu3alus TeIUIOBhIX
MIOTOKOB.

20. O6ocHOBaHUE M MOCTPOEHUE MaTEMAaTHYECKHX MOJeNel mporiecca B peak-
TOpax.

21. BausiHKe CTPYKTYphl NIOTOKA (MI€albHOE CMELICHHE U BHITECHEHHE), CTa-
[[HOHAPHOCTH pexuMa (IPOTOUHbIH, NEPUOJMYECKHUI), TapaMETPOB U YCIOBHH Ipo-
TeKaHus mpoiecca (TeMneparypa, AaBieHHe, KOHLEHTpalys, 00beM peakLHMOHHON
30HBI, BpeMsl), BUJa XMMHYECKOH peakiuy U ee rapamMeTpoB Ha NMpodHIH KOHLEH-
TpalMii U Mokasarened nmpouecca B peakTope (CTerneHb NpeBpallieHusl, BBIXO Mpo-
JYKTa, CeIeKTUBHOCTB). OCHOBHbBIE pacyeThl MPOLIECCHl B PeakTope.

22, CpaBHenue 3(h(deKTUBHOCTH padOTbl pPeaKTOPOB, ONUCHIBAEMbIX pa3iidy-
HBIMH MOJIENIIMHU — U/1€aIbHOTO CMEIIEHHs U BHITECHEHHS.

23. Tlpoueccsl B peakTopax ¢ NepeHOCOM BELIECTBa, OTIMYHBIM OT UEAIbHOr0
CMellIeHUs U BhITeCHEeHUs. Mopenu npoieccoB, 001acTH UX MPUMEHEHHUS! U COMoc-
TaBJICHUE C MOJCIISIMU «HEAbHBIX» [TPOLIECCOB.

24. Opranu3zalys TEMNJOBbIX MOTOKOB U PEKMMOB B XUMHUYECKMX peakTopax.

25. PacnpeneneHue TemnepaTypbl M KOHLUEHTpaLMi (CTeNneHu NpeBpalieHus) B

peakTope B peXXUMax HealbHOro CMELISHMs U pacrpezaeneHus, aanadaruye-

CKOM H C TEMI000MEeHOM.

26. CBsi3b TeMIepaTypbl U CTENEHU NpeBpalleHus B aauabaTuyeckoM rpoLec-

ce. ConocraBiieHHE C H30TEPMUYECKUM PEKHUMOM.

27. Yucno ¥ yCTOHYMBOCTh CTALIMOHAPHBIX PEKMMOB B aMabaTHueckoM peak-
TOpE HeaTbHOrO CMEIIEH!s ¥ H30TePMHYECKOM PeakTope MAeaTbHOrO BBITECHEHHUS..

28. KoHCTpyKUMH TPOMBILJIEHHBIX PEAKTOPOB Ul NPOBE/CHHS TPOLECCOB
(roMOreHHBIX, FeTePOreHHbIX, KATATUTUYECKHUX ).

29. Beibop Tuna peakropa, 0COOEHHOCTH KOHCTPYKLUH U PeXUMa.
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7. YHEBHO-METOJAUYECKOE H UH®OPMALMOHHOE OBECIIEYEHUE
AUCHUIIIMHBI (MO Y JIS)

a) OCHOBHAs JINTEPATypa

1. Xpucropoposa M.A. OOwass XUMHYECKAas TEXHONOTUS. XHUMHUKO-
TEXHOJIOTUYECKHE PAcyeThl B MPOLECCaX IEKTPOJN3a, CHHTE3a MaTepHanoB U XHu-
MHYeCKHX peakropax: yuel. [locobue / U.A. Xpucrodoposa; Buaaum. roc. yu-. —
Brnagumup: Usn-so Bal'y, 2012. - 51 ¢. 72 k3. Dnexrponnas 6ubnuoreka Bal'V
http://e.lib.vIsu.ru/bitstream/123456789/2745/1/00273.pdf.

2. Obwas XxuMHUYecKas TeXHOJIOrus [DIeKTpoHHbIN pecype]: yueb. nmocobue /
3akreiim A.IO. - 3-e u3n., nepepab. u gon. - M. : Jloroc, 2012. Crynenueckas Hayu-
Has Oubnamnorexa «KoHCyabTaHT CTYyIeHTaY
http://www.studentlibrary.ru/book/ISBN978598704497 1 .html.

3. Xumuueckas kuHeTuka. Teopus M mpakTrks [DNEKTPOHHBIH pecypc] :
yuebHoe nocobue / I'.E. 3aukos - Kasanb : snarenscrse KHUTY, 2013. Cryznenue-
cKas d5eKTpoHHas 6ubnuoreka «KOHCYIbTAHT CTyA€HTa»
http://www.studentlibrary.ru/book/ISBN9785788215181.html.

4. Xumuyeckasi TEXHOJIOrUs nepepaboTku HedTH M raza [DNeKTPOHHbIH pe-
cype] : yuebHoe nocobue / H.JI. Conoznosa, [I.A. Xanukosa. - Kazaus : U3narenscr-
Bo KHUTY, 2012. Crynenueckas HayuHas 6ubnitorexka «KOHCYIBTaHT CTY1eHTa»
http://www.studentlibrary.ru/book/ISBN9785788212203.htmi.

0) A0MOJIHHTEIbLHAS JINTEpaTypa

1. JlaGopatopHblii IPakTUKYM MO 00LIell XUMHYECKON TEXHOJIOTHH : yyeGHOe
noco6ue /s By30B [0 HAMpaBICHHSM M CMELHATBHOCTAM B 00JaCTH XHMHUYECKOM
TexHojioruu / B. A. ABepbsinoB [u ap.] ; nox pen. B. C. BeckoBa .— Mocksa : Bu-
HoMm. JlaGoparopus 3nanwmii, 2010 .— 279 c. 10 5k3.8 6ubnuorexe Bal'V.

2. Texuonorus HeTeXHMHUECKOro CHHTE3a [ DIEKTPOHHBII pecype] : yuebHoe
nocobue / P.A. AxmenbsinoBa, A.I1. Paxmarysiuna, H.B. Pomanosa. - Kazaus : Us-
narenbetBo KHUTY, 2013. DBC «KoncynbTanT crymess»
http://www.studentlibrary.ru/book/ISBN9785788214948.html.

3. Texuonorus mpocroro cynepdocdara [DnekTponnblii pecype] : yuebHoe
nocobue / C.B. Bononpsuosa, P.E. ®omuna, O.}0. Xaupunosa. - Kasans : W3na-
rensctBo KHUTY, 2012. Crynenueckas snextponHas Gubnuoreka «KoHcynbTanT
crynenTtay» http://www.studentlibrary.ru/book/ISBN9785788212197.html.

4. IpoexranTty-TexHonory [DnekTpoHHsIi pecypc] : yuebHoe nocobue / A.A.
Kocrouxko, B.I1. Kypuna. - Kazans : M3narensctso KHUTY, 2012. 9BC «Koucyns-
TaHT cTyAeHTa» http://www.studentlibrary.ru/book/ISBN9785788213309.html.

B) EPHOAHYECKHE H3IAHHUS
- xypHan «M3Bectust BY30B. Xumus 1 XUMHYECKas TEXHOIOTHNY,
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- XKypHas «XUMHYecKas IPOMBIIIEHHOCTh CErOIHS»;

- xKypHan «®DyHIaMeHTalbHble MNPOOJEeMbl COBPEMEHHOIO MaTepualoBese-
HUS»;

- xypHai «ByTiepoBckre cooOLeHus»;

- xypHai «balKUpCKUi XUMHUUECKUH JKypHAT»;

- xypHnan «M3sectus BY3o0B. [Ipuknaanas Xumusi 1 GHOTEXHOJIOTHSAY;

- )ypHan «CoBpeMeHHbIe HAyKOEMKHE TEXHOJIOTU1»

r) HHTepHeT-pecypchl: _

- CallThl BEAYIMX HAYYHBIX JKypPHAIIOB N0 XMMHYECKOH TEXHOJIOIHH;

- anekTpoHHble OubaHoTeynbie cucteMmbl «Jlans», IBC «Znaniumy», Ctynen-
yeckas 3J1eKTpoHHas 6ubanoteka «Kouncynbrant cryaenra», 9bC «IPRbooksy u ap.
(GecriaTHBINM AOCTYM Yepes 3JIeKTpoHHYIo 6ubnnoTeky Bial'y).

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIIIIUHBI (MOAYJIS)

1) nHTEpaKTHBHBIE JeKUUH (HAOOPbI MPEe3eHTALUMH /i1 IPOYTEHMS JIEKIIUH);

2) uabop DVD-¢puinbmMoB 10 pa3nuyHbIM IPOU3BOJACTBAM U IIpOLECCaM XHMMU-
YEeCKOU TeXHOJIOTUH; z

3) naGoparopusi OXT st npoBeienus nabopaTopHbIX 3aHATHI (aya. 430/1).
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PaGouasi porpaMMa AHCLUILINKBI COCTaBeHA B cootetcTBUM ¢ TpeGosanuamu PIOC BO no nanpasaenuio 18.03.01
«XUMHHECKas TEXHOAOTHAD.

Pabouyto nporpaMmy cocrasii AT.H., npodeccop Xpucropoposa HA.
PelLieH3eHT A3
(npeacTaBHTENb pabotonaress) 3aM. reHepaabHOro AMPEKTOpa no

Hay4HO-TEXHOJIOTIHECKOMY PA3BHTHIO
3A0 «Komnauus «CTIC», K.T.H.

Jlasapes E.B.
[lporpamma paccMoTpeHa ¥ onoGpeHa Ha 3acefaHnu peappt XT.
[Iporokoa Ne /f oT 5: 09 f 6 roaa
3apenyiowmii kadenpoit IMatos 10.T.

PaGouas nporpaMma paccMoTpeHa oa00peHa Ha 3aceaHuu yueGHO-METOANYECKOM KOMUCTHH nanpasnetus 18.03.01
«Xumueckas TEXHOIOrHs».

[MpoTokon Ne / oT 5 09 ’/ ¢ roma

TMpencenareiib KOMHCCHH = Matios 10.T.

JIMCT NEPEYTBEPKAEHUSA
PABOUYEN MPOIPAMMbI JAUCLUNJIAHBI (MOAYJIs))

PaGouas nporpamMma oo0peHa na Xﬂ/ ’24’ yuebHbii roa
[TpoToKon 3acelanus kadpenpb Ne 7 or 4 £/ ’?pona

Japeayioumii kadeapoi //7

PaGouas nporpavMma ono0peHa Ha o fgf.‘? yuedHbIi ol

[1poTOKOJ 3aCeAaHUSA kadenpbl Ne / or 304

a

Jaseaytouimii kadeapoi

PaGouas nporpamMma oao0peHa Ha dwff X—queﬁnun roa

[1poTOKOJ 3aceaaHns xadeapbi N 72 or KO Ze g hoaa
3aseyloutuil kapenpoi 7o
ﬂ/

Padouas nporpamMma oo0peHa Ha yueOHbiii roa

TlpoTokon 3acenanms kadeapbl No oT roaa

3aseayioutmit kadenpoi

PaGouas nporpaMma onodpena Ha yueOHblii roa
TIpoTOKO: 3ace]anus kadeapbl Ne or roaa

3apenytoutuii kadeapoi
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Penenzus
Ha pabouyio NporpaMmy AHCUHIIHHBI «O0mAas XHMHYECKAS TEXHOIOPHS L5l CTYICHTOR
nanpasiaenns 18.03.01 «Xumuueckas rexnonorns»
ounoii popmbr oGyuenus npodeccopa kadeapot XT Xpucrodoposoii H.A.

Ha peuensupoBanuwe npeacraBnena pabouas nporpémma AMcuMIIMEBL  npodeccopa
Xpuctodoposoit M.A. ans crynentos nanpasiaenus 18.03.01 «XuMuueckas TEXHONOTHSY» OuHOM
thopmbl 00yUeHHS.

B paGoueli mnporpamme uetko cQOpMyJaMpOBaHa LENb OCBOGHMS CTYAEHTAMM AaHHOM
JMCLMNIIMHBL ¥ 337a4H, BbINIONTHEHHE KOTOPbIX MO3BO/SET JOCTHIHYTh 0003HAYEHHYIO LiEh.

B coorgercreun ¢ ®I'OC BO B nporpamMme nepeunciieHbl KOMIETEHLMH, B (HOPMUPOBaHHH
KOTOPbIX y4acTBYEeT JaHHas AucuunivHa. OnpeaencHbl M YETKO COMIacOBaHbl ¢ COOTBETCTBYIOUIMMHU
KOMMETEHLMAMH Pe3ysibTaTbl 00pasoBaHus.

OGvem aucumunanubt (8 3ET, 288 u.) coorsercTByer yueGHOMY mMAaHy HanpaBicHs.
TemaTUueCkHii NJIaH AUCUMIUIMHBI NIPEACTABAEH C Pa3OHEHMEM MO HEENAM, C yKA3aHHeM KOdMUECTBa
BCEX (JOPM 3AHSATHIA, B TOM YHMCIE B HHTEPAaKTHBHOH dopme. [lepeuncieHbl KOHTPOILHBIE MEPOTPHATHS
TeKYLIEH W NPOMEKYTOUYHOM aTTeCTALMM M0 WTOrav OCBOGHWS AMCUMIUIMHBL B uactu conepxanus
AMCLMMIHHBL  TEMAaTUHECKUH MUIaH NPEACTaBAEH J0CTATOYHO MOAPOOHO, YTO MO3BOASET COCTABMTH
Mpe/CTaBeHUe O MaTepHaie JIEKUHOHHOrO Kypca, TeMaTuKe J1abopaTopHbIX 3aHATHH M C1eNaTh BbIBOA O
TOM, HTO COACPIKAHHE AMCLIMIIUHBI NOJHOCTBIO COOTBETCTBYET COBPEMEHHBIM TEHACHLMAM PasBuTUs
HaYKH W TEXHHKH B 00/1aCTH XUMHYECKO#H TEXHONOTHH.

B paGoueii nporpaMme coaepikates OUEHOUHbIE CPECTBA B BUAE BOMPOCOB K 3K3aMEHY, 3auety,
3a/aHuil  JUIS  TIPOBEAEHHsS PEHTHHI-KOHTPONS, KOTOpPble M03BOASAIOT NPEeNoAaBaTeio O0BEKTUEHO
OUEHMTH PE3ybTaTbl OCBOGHHS AMCLMMIKHBI B Npolecce M B koHUe oOyuenus. [lanbl MeTOAMuECKHE
vKazaHus 1 yueGHO-METONHYECKOe 0GECTIeHEeHHE CaMOCTOATENLHOM paboThl CTYEHTa KaK HEOThEMIEMOH
cocTagHOM yacTH 06pa3oBaTENbLHOIO MpoLecca.

OnucaHbl TeXHONOrHK 0GyUeHHS, NPUMEHSEMbIE aBTOPOM IS AKTHBM3ALMM 0OPA30BATELHOTO
npouecca A1s BeeX GopM 3aHATHH: NeKuuit, 1aG0paTOPHbIX 3aHATHI, CAMOCTOATENbHOMH PaGoThl.

B paGoueil nporpamme nepeuucieHa yueGHO-METOAMYECKAs JMTEPATYpa, PEKOMEHI0BAHHAA
4BTOPOM /Ul M3YYECHUS JWCLMIUIMHBI: OCHOBHas, KOTOpas (OPMHPYET OCHOBHBIE pPe3y/ibTaThi
00pa3oBaHus M 3asBICHHbIC KOMNETEHUWH, W 1OMNONHWTENbHAs (B TOM UHCIE MHTEPHET-PECYpCbi).
Heobxoaumas ans Gonee ryGOKOro OCBOGHMS OCHOBHBIX MOJIOXKEHHH AMCUMILIHHBL W DasBUTHS
TBOPYECKHX M HHTE/IEKTYAbHBIX CIIOCOOHOCTEl CTY/AEHTOB.

3asenerHoe B pabouel nporpamMme MaTepHaibHO-TEXHMUECKOE ObecredeHue MNo3BONSeT
peat3oBaTh 3aABACHHbIC 331241 AMCLIMILIMHbI W IOCTHIHYTh NOCTABAEHHOH LIETH.

Takum oOpasom, npesactassiexnas paGouas nporpamma AMCUMIIMHLI «OBLAs XUMMuecKas
TexHoorua» npogeccopa Xpucrodoposoit U.A., cocrapneHa B MOJTHOM COOTBETCTBMM C TpedoBaHuIMU
®rOC BO n moxeT GbiTh MCNOABL30BAHA NP MOArOTOBKe GakanaBpop HanpasneHus «XuMudeckas
TEXHOJIOTUS).

PeneHsenr:

3aM. FeHepaIbHOro JUPEKTOpa 1o
HAyYHO-TEXHOJIOTHYECKOMY Pa3BUTHIO
3A0 «Komnauust «CTIC», K.T.H.

paty
pOKyMerToS
0 xa4ecTBe




