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1. Bonpocet  nmpocpammul  Gcmynumensnozo  IK3aMeHa €  mazacmpamypy — no

Hanpagnenuio  18.04.02-«Duepzo- pecypcocbepecaioujue RpoReccol 6 XUMUYECKOH
mexHonozuu, Hepmexumuu u 6uomexronozuuy, Ilpozpamma noozomosxu «Texnonozuu
U mamepuaibl AGHMUKOPPOIUOHHOU 3aQUiHmbl MPYGORPOGO00E U MEXHON02ZUYECKO20
000pyoosarius ».

Pazoen: Xumuueckas mexnonoeus

Quenka sghghexmusnocmu xumuko-mexHoN02UYecKko2o npoyeccd
Texnonormueckue u  TEXHHKO-IKOHOMHUECKHE  KpUTEpuM  H(PDEKTUBHOCTH  XUMHUKO-
TEXHOJIOMMYECKOTO Irpouecca. Texnonornieckas KiacCH(pUKAUS XUMUYECKHX TPOLIECCOB.
Bri6op kputepues 2 OeKTHBHOCTH Ajis NPOLECCOB PA3HOrO THIIA.

3aKoHOMEPHOCIU YRPABTCHUS XUMUKO~MEXHONOUYECKUM NPOYECCOM
3aKOHOMEPHOCTH YIIPABJICHUS IPOCTBIM HEOBPATHMBIM FOMOTEHHBIM MPOLECCOM. BrusiHue
KOHIEHTPALIUM PEAreHTOB, JABICHUA, TEMIIEPATYPhL. 3aKOH JEHCTBYIOIUX Mace. Y paBHEHHE
Appenuyca.
3aKOHOMEPHOCTH YIPABIIEHHS POCTHIM OOPATHMBIM HpoUEcCoM. BiusHue Temneparypsl Ha
CKOPOCTh U MMOJOXKEHHUS PABHOBECHS YHAOTEPMUUECKOIO U HK3OTEPMHUECKOr0 06paTHMOro
nponecca. BivsHHe [aBieHWs M KOHUCHTPALMH YYAaCTHUKOB DPEaKWM Ha CKOPOCTh M
[IOJIOXKEHUSE paBHOBECHS 0OpaTUMOro rnporecca.
[omorennpie n  rereporensbie  npoueccsl. Oco6eHHOCTH MPOTEKAHMS TeTePOTeHHBIX
npoueccoB. [lousitne smmutupyromeit crajuu. OOnacTu  NpOTEKAHWs TeTEPOreHHBIX
MPOHECCOB. XapaKTepHbie MPU3HAKK KMHETUYECKOM 1 TudPy3HOHHON 061acTH NpOTEKanms
mpouecca. Meroasl  MHTEHCH(OMKALUKM FeTepPOreHHBIX MPOLIECCOB, IMPOTEKAIOMMX B
mapdysuonnoii o6nacti. OCHOBHOE ypaBHEHUE MACCOTICPEAUH.
3aKOHOMEPHOCTH YIIPABICHUS CIOKHBIMHA TPOLECCamMu. BiusHre KOHIEHTpPAIMA PeareHToB,
TEMIIEPATYPbl M KOHBEPCUM Ha YPPEKTUBHOCTD NMPOTEKAHHS CIIOKHBIX IIPOLIECCOB.

Kamanus

Mexanusm jsiefictBus  karaiuszatopos. [Ipeumymiectso M mpoGieMbl TOMOIEHHOrO H
FeTeporeHHoro Karaiusa. I'ereporennsie katainzatopbl. OCHOBHbIE CTAJMM TE€TEPOreHHO-
KaTamuTu4eckoro  nporecca.  O6GnacTv  OpPOTEKAHHS  IeTEPOreHHO-KATATUTHYECKOrO
nporecca.

Ouzuyeckre cBokicTBa Katann3atopoB. CrocoGsl yBeMUCHHA MOBEPXHOCTH KaTalH3aTOPA.
Xumuyeckne CBOMCTBA TETEPOrCHHBIX KaTAIM3aTOPOB. AKTUBHOCTH W CENIEKTHBHOCTb.
[IprumHe! NE3aKTHBALNN FETEPOTEHHBIX KATAU3aTOPOB.

Xumuueckuii peaxmop

Marepuanphpiéi  Ganmanc  Xumuueckoro peakropa. Kiaccudukalus —peakTOpoB 110
TUAPOIMHAMMYIECKOIO PeXMMY M OpPraHU3alMOHHON cTpykType. ['uapoauHamMuveckue
Monenu peaktopoB. Xapakrepucruuyeckue ypasHenns. Kackag PUC-H. Pacuer uucia
PEaKTopoB.

TemoBoit Gananc xmmuueckoro peakropa. Kiaccupukaums peakTopoB 110 TEIUIOBOMY
pexKUMY.

[Ipomsbiuiennpie peaktops, TpeGoBanust K HpoMbilLieHHOMY peaktopy. Kiaccubuxaryus
XUMHYECKUX  pEakTopoB 1o (a3oBOMY COCTABY pEAreHTOB M KOHCTPYKTHBHBIM
ocobeHHOCTAM. PeakTopbl Uit FOMOreHHBIX [POLECCOB. PeakTopsl Ui reTeporeHHbIX
npoueccoB. OCOOEHHOCTH W KOHCTPYKLMH. Peakrophl Ui reTeporeHHO-KaTaIuTHISCKUX
MpoueccoB  (KoHTakTHble — anmaparhl). Kuaccuukaums, npuMepbl  MCMONB30BAHHA
KOHTaKTHBIX alllapaTtoB B MPOMbIITEHHOCTH. OCHOBHbIE NPHHLUATIBL BbIOOpa peakropa s



[IPOLIECCOB PAa3zHOI'o TUIIA.

Chipbe 6 XUMUYECKOU NPOMBIUAEHHOCHIU
Knaccupukauyun coippa. Beibop w obGocHoBamme cbipbeBoit 6aspl. PaunoHanbHOe |
KOMIUTEKCHOE MCITOMh30BAHNE ChHIPbI.

Monozuneckue npoOGAEMbL 8 XUMULECKOM NPOUIBOOCMEE
MeToapl OUMCTKH CTOYHBIX BOJ, Ta30BBIX BBHIOPOCOB M 1epepaboTKa TBEPABIX OTXOMOB.
[TpuHumIBL cozanus 6€30TXO/IBIX U MATOOTXOAHBIX TEXHOJIOTHH.

Pazoen: Teopemuueckue 0CHOBbL SHEP2O- pecypeocbepedcenus

[lpeomem u codepacanue Kypca
O6miass  xapakTepucTuka sHepronotpebienus B HedrenepepaboTke W HEPTEXUMUH.
DHEProeMKOCTh  XHMHUECKUX M HE(PTEXMMUYECKUX [POM3BOACTB.  XapakTepucTUKa
TOTUIMBHO-YHEPIETHYECKUX PECYPCOB. JHEProcOeperkeHue B XUMHYECKOH TEXHOIOTHH.
[punnunel  sHEprocleperkenuss B XUMHYECKOH — TEXHONOTMM.  HEQPTEXUMHUH  ©
Hedrenepepadorke. [ToBbierne YPOEKTUBHOCTH HCIOIL30BAHUL SHEPTOPECYPCOB.

XUMUKO-MEXHONO2UYECKAS U MENIN0IHEP2eMULECKAs CUCMEMDb]

XUMHUYECKOE TIPOM3BOJACTBO KAK CIOXKHAA XUMHKO-TEXHOJIOTHYECKAas CucTeMa (XTC).
Cocras u crpykrypa XTC. Crpykrypa sueprokomiuiekca XTC. Bumsl dHeprum.
BOuepropecypest u norpebnocts XTC B sneprum. [loacucrema pekynepauud BTOPUYHBIX
SHEpropecypcoB. OCHOBHBIE ITAIBl YHEPTETHYECKOH YKcnepTu3sl. ObIas xapakTepucTika
TEIUIOPHEPTETHHECKUX cucTeM npombinuienusix npeanpuatuii  (TOCIIT). Iloacucrema
terocHabkenns  Hedrexumuueckoro npeanpustus. Cucrtemsl cGopa ©  BO3BpaTa
koHaeHcara. [loacucremsl xosogocHadxeHus, Bo3ayxocHaOxkeHus. KOHIUILMOHMPOBAHUE
BO3lyXa TIPOM3BOJCTBEHHBIX mnoMellenni. [logcucrema 0GOPOTHOrO  BOAOCHAGKEHWS
IPOMBILIIEHHBIX OPEIPUITHI.

Bmopuunsie snepzopecypcot (BOP) nedpmexumuueckotl npomMelulieHHOCIU U OCHOBHbLE

HANPasIeHUs UX UCRONLIOGAH U
Knaccupukauust BTopuuHbiX dHEpropecypcos. MCTOYHMKH BTOPUYHBIX DHEPropecypcos
XUMHYECKHX W HedTeXHMMHUUECKNX IPOM3BOACTB. Boicokoremmneparypusie BOP u nytu ux
Ucnonp3oBanus. Huskonorenumansrsie Tervtosie BOP. Yrunusanus HA3KONOTEHUMATBHBIX
TeroBsIX BDP: Temna 3arps3HEHHbIX CTOKOB, Telia arpecCHBHBIX HKMIKOCTEH, Terna
BEHTHJISALMOHHBIX BHRIOPOCOB, Terita 0TpaboTaHHOro mnapa, Terula HHU3KOTEMIIEPATYPHBIX
JBIMOBBIX I'a30B. OnpesieNeHne BLIX0Aa M BO3MOXKHOr0 ucrnojp3oBanus BOP. Onpenenerne
SKOHOMHM TOIUIMBA 3a cuerT wucnojip3osanus BDOP. Pacuer BDP  XuMuyeckux
HedTeXMMUYECKHX [IPOU3BOACTB. HopMupoBaHUe YHEPreTHIECKUX PECYPCOB HA XUMHYECKUX
OPEAINPUATUSAX.

Ananuz mepmodunamuueckoil s¢ppexmuenocmu XTC

DKceprus TOTOKa M dKceprerudecknit Oananc. Onenka >(QQEKTUBHOCTH KOMIUIEKCHBIX
XUMHKO-HEPTeTUUECKIX HpoleccoB. V3MeHenue iKkcepruv Beuiectsa B (DU3MYECKUX U
XUMHYECKUX Tpoueccax. Kiaccupuramms dKceprun. DKCEprus [OTOKOB BEUIECTBA M
sHepruy. XHUMMUECKas OKCEPrusl OPraHWYeckoro TOIUMMBA.  DKCEPreTHYECKUH |
suepretuueckuii  KITJ[.  Bumsl kcepreruueckux mnotepb. @opma  mpeCTaBICHUA
skcepretrdeckoro OGamanca. Tepmomunamuueckas 3PPEKTUBHOCTh TEIUIOBBIX IPOLECCOB
XUMHAYECKOH TEXHONIOTHH. TepMOIKOHOMUYECCKII aHAJIN3 IHEPTOTEXHONIOTUYECKUX CXEM.

[Tosviuenue 3¢phexmusHocmu mexHoOI0ULECKO20 IHEPLOUCNONbI0BAH U 6 XUMUHECKUX U
HeHMeXUMULECKUX NPOUIBO0CMBAX



Cunres Teniooii cxempl. Knaccudukaims crpyKkTyp TErmmoBsiX cxeM. MeToanka cHHTE3a
TEIVIOBOM cXeMbl. Mojie/id TEMIOBBIX CXEM. JHEProTEXHOJOIHYECKOE KOMOMHHPOBAHUE.
[Tpuniurre! TOCTPOCHMS, anmapaTypHoro opopmmenust u ONTUMU3ALUS
OHEPrOTEXHONOTHUECKUX — CXeM. BHABI  HHEPrOTEXHONIOIHYECKOTO  KOMOUHUPOBAHMAL:
KOMOMHUPOBAHUE HKOTEXHONOTHIECKHX M IHEPreTHUECKUX MPOLECCOB; TEPMOXUMUUECKAs
pereHeparys; KOMOMHMPOBAHHE XHMMKO-TEXHOJOMHYECKOTO U SIEPHOTO  MPOLIECCOB;
TEIUIOBOE M CUIIOBOE KOMOMHHPOBAHME; KOMOMHMUPOBAHME IPOMECCOB HCHAPEHHS |
KOHJIGHCAIIMM B OJIHOM anmnapare; KOMOMHUPOBAHHE TEIJIOBBIX MOTOKOB B IMOACHCTEMAX
pasfeseHuss MHOIOKOMIOIICHTHLIX —cMeceil; KOMOMHUpPOBAHME IUIA3MOXMMHYECKHX W
SHEPreTUYCCKUX  YCTAHOBOK; KOMOMHUPOBAHHME MCMOMB30BAHUS  TEIUIOBBIX OTXOMIOB;
SHEProTEXHOJIOTMIECKOe  KOMOMHHMPOBAHME B BBICOKOTEMIEPATYPHBIX  [Mpoleccax
TPOMBILICHHBIX TEINIOTEXHOJOTUH. BricoKoTeMIIEpaTypHble YCTAHOBKH HEPTEXUMUYECKHX

IIPOU3BOICTRA. Kotnel-yrunusaropsr, UCIIONb3YEMbIE B HedTeXuMHYECKOH
[POMBIICHHOCTH 1 ocobenHoctn  mx  skerutyatannu.  COBEPLIEHCTBOBAHME
Teronorpebiuenus.  Onrtumusanus — wcnonp3oBanus  BOP.  CoseplueHCTBOBaHME

OHEPrOTEXHOJOIMIECKMX CXeM Ha 0a3ze MCIOJIb30BAHUS TCINIOTHl OTXOASUIAX TMPOAYKTOB H
ABIMOBBIX Ta30B. TepMmoauHaMHUecKUil aHAIN3 U TEXHUKO-DKOHOMHYECKAsH OITHMHU3AIUS
CXEM DHEPIOMCIONb30BAHMS B XUMUUECKUX ¥ HEPTEXMMUUESCKUX [IPOU3BOICTBAX.
CoBepruieHcTBoBanHE HEGTEXUMHUUECKHX MPOM3BOICTE C IK30TEPMUUECKMMH TIPOLIECCAMH H
BBIXOJOM ~HHU3KOKIOPUHMHBIX ra3oB. TepMoaMHaMUueckuil aHanu3 cxeM M paboumx
I1apaMeETPOB FHEPTOTEXHOJOIHUECKOT0 KOMOMHUPOBAHNS.

Texnnko-sxoHOMUYECKAs ONTUMH3ANMS PaBOYMX [1APAMETPOB TEXHOJOIHUECKUX MMPOLECCOB
1 KOHCTPYKTUBHBIX XapakTepUCTUK 000py 10BaHUS B COCTABE IHEPIOTEXHOJOMMYECKUX CXEM.
Ontumuzaums — 9HEProOMCHONB30BAHMS B XOJIOIWJIBHBIX  CHCTEMAX - HPEMNIPUATHH ¢
KOMITPECCOPHBIMU MalMHAMHK. 3a/1a4¥ COBEPUICHCTBOBAHMS SHEPTOMCIIONIB30BAHUS TIPU
HOJIyUYeHHH Xosiofa. OnTumM3alus IKCIUTyaTalMOHHBIX PACXO0M0B BOABI U BO3MyXa IPU
00OpPOTHOM  BOJOCHAGKEHMH  XONOAWIBHBIX  CTaHuui.  Onrumuzands — Uiomanei
MOBEPXHOCTH TEILIONEpeaaUu KOHJAEHCATOPOB U UCHapuTeeit XOIOHIIbHBIX YCTAHOBOK.
YTWIM3aUMOHHBIE  CHCTEMbI  TEIUIO- M XOJOAOCHAGKEHHS  HYHEPTOTEXHOJOTHUECKUX
KOMIUTEKCOB Ha Oasze abcopbumonunix tpanchopmaropor temnorst (ATT). Knaccudpukanms
yrunusalMoHHbiX ATT u ycnosus ux Beibopa. Ipunyunuansasie cxemsl Braodenns ATT B
CHCTEMY YTHIH3ALHOHHOTO TEIUIO- U XOM0A0CHA0KEHHS, U OCOOEHHOCTH HX IKCIUTyaTALUH.
Hurtencuduxarpu TErI00OMEHHOr 0 obopyioBanus TEIUIOIHEPrETUYECKUX,
TEXHONOTUYECCKUX M YTHIU3ALMOHHBIX CUCTEM HEPTEXUMUUECKOTO TPEAIIPUATHS.

Pazoen: Hupopmayuonnvie mexronocuu

Unpopmamuxa

Uudopmanus. Bujpt undopmaunn. Cpolictsa nudopmarmy. MadGopMaLMOHHBIE TPOLIECCHL.
Hsmepenue konuuecrsa undopmauun. Koauposanue nudopmarum. CucreMa CUMCIECHHA.
[TepeBos uncen B pasmuyHbic CUCTEMBI cuncienus. [1epcoHaibHbI KOMIIBIOTED, OCHOBHBIE
KOMITOHEHTBI U MX HasHauenue. OrepaTnBHas amsTh. 00JacTh HCIOMB30BAHMUS, OCHOBHBIE
xapakrepuctrku [IpunTepsl, Tun, obnacts npumenenns, nofwioueHne. CkaHepsl, THIILI,
obnacte npuUMEHeHHs, noaKmoYeHre. OnepauuoHHas CHCTEMA, Ha3HAYEHHE, OCHOBHBIE
(ynkuuun. daitnosas cucrema Komibtotepa. CTpyKTYpH3aLus XpaHeHus MHOpMaluu

Texcroseiit nmpoueccop Word. Odopmiterue Brewnero uaa mwpudra, Gopmar mpudra,
OCHOBHbIE napamerpsl. Popmart ab3ana, OCHOBHBIC MapamMerpbl W 00JACTh [IPUMEHEHHUS.
[TapameTphbl CTpaHMIlbl, OPUEHTALMs, pasMepsl ¥ Apyrue napamerpsi auctos. Cospanue
3aroJioBKOB, OriaBjicHue JoKymeHnTa. OOHOBICHUE OrnaBieHus. 3akIaJKu, MepeKpecTHbIe
CCbUIKH, CO3JaHnMe W wucroib3oBande. Tabiuibl, co3jaHue, BCTaBKa, pasMepsl H
popmatuposanne. Co3jaHue. BCTABKA W yJaieHUE PHCYHKOB. V3MeHeHue pasmepos,



obTexaHme TeKcra.

OnexktponHas tabnauua Excel. Crpykrypa nucra, ajpeca f4deex, THIT MHPOPMAaLKH,
pacnojararommicss B A4eiikax, cnoco® BBoJa M pEAAKTUPOBAHUSA  JIAHHBIX.
@opmMaTupoBanne sueikM, WPUPT, BbIpABHUBAHME, YHUCIO, OOpamileHUE, W3MEHEHHE
pasMepa suelku, opueHraims, o0beMHeHe, rpaHnilbl, 3anuBKa. Tursl naHHbiX. GopmaTsl
Janubix. Haznauenue opmara janueix. M3mMenenne opueHranmu tekcra B suetike. Pabora
c ¢dopmynamu B sueiikax, BBOJ W pejakruposanue, macrep (yHKuuMit. Anpecanus B
dopMmynax Ha Jpyrue JMCTLl KHUTH, abOCONOTHAsl, OTHOCHTENIbHAas W CMELIaHHas,
npucBoeHne uMeH suelikam. lloctpoenue rpapukoB u auarpamm, mactep IMOCTPOEHMS.
dopmarupoBanue oceli Ha rpaduke. Gopmaruposarue obnactu nocrpoeHus rpaduxa.
Hrorossie pyukupu B Excel. @yukunun CYUETECIIU u CYMMECIJIN.

Mamemamuueckue memoost KUOEPHEMUKU 6 XUMUYECKOU MEXHONO2UU
Kopens ypaBHeHMS, reoMETpUYECKUA CMBICI, METO/ABI HAXOXACHUS. THIBl YpaBHEHUH M
OCHOBHBIE METO/bl JUIsl HAXOKACHUA WX KOpPHEH. AJNITOpUTM MpOrpaMmbl JEJIEHUs OTpe3Ka
nomnojsaM. MeTon feneHus OTpes3Ka IMorojaM Uil HaXOKICHUST KOpHA ypaBHeHus. Mertos
UTEpaLMi Ul HAXOKACHUSI KOpHS ypaBHeHus. Meroj KacaTelnbHBIX M METOM XOpHA AJIs
HaXO0XKIEHUsI KOpHS ypaBHeHus. HaxoxaeHue KOpHeH CucTeM ypaBHEHWA.
OKCTpeMyMBbl  ypaBHEHMH, WX OnpejelieHde. AHAIUTHYECKUH Crocod HAaxOKAeHUs
IKCTPEMYMA. AJITOPUTM MPOrPaMMBL INIEHUs OTpe3ka rnonosam. MeTo 3010TOr0 ceYeHus
JUIS HaXOXKAeHus sKerpemyma. Haxoxonenwe sxecrpemyma MHOromMepHod (yHkuun Meton
FPAIMEHTHOrO  NOJbEMA [IOMCKa JKCTpeMyMa  MHOroMepHoit  Qynkuuu. Metoq
MOKOOPAMHATHOIO MOABEMA JJI5 ITOUCKA IKCTPEMyMa MHOIOMEPHOH GyHKIMH.
Jubdepennman, dusuueckuid CMBICI M FeOMETpHYEcKOe MpezacTapieHue. Beruucienue
TIEPBOM MPOM3BOAHON (PYHKIMU. BbiuycieHne BTopoil NMpoU3BOAHOMN (GyHKLIUY.
Wuterpan, Qpusnyeckuit CMBICT M reOMETPHYECKOe TMpeacTaBlieHne. MeTo/ibl BhIUMCICHUs
UHTErpaja I1o0 [LIOWALIM [pAMOYTrOibHUKA, TPaleuud W KPUBOIMHEHHON Tpaneu
(armpokcumanus NOAMHOMOM 2-0T0 MOPSLIKA).
Boccranopienue nepooGpasuoit (QyHKuuM U3 JUpPEpeHUUATEHOrO YPABHEHUS WIH
cucteMbl AudypaBHeHuUit (reomerpuyeckas wHTepnperalus merona). Meron Pynre-Kyrra
IUIsl BOCCTAHOBIECHMS QyHKUMI U3 AU PepeniimanbHbIX YpaBHEHUH.
HuddepenipanbHoe ypaBHeHHE B YaCTHBIX IMPOU3BOAHBIX, O00JaCTb MPUMEHEHHS U
crioco0el pernenus. Peenue aupdepeHnHanbHpX ypaBHeH!i B YaCTHRIX MPOU3BOAHBIX U
UX CHUCTEM: TpeoOpa3oBaHHE B CHUCTEMBI KOHEYHO-PA3HOCTHBIX ypaBHEHW, Tpadapersi
peILeHHMs, TOCTPOEHHE CETKH PEUIEHN, METOJ] TIPOrOHKH.

Yuebno-memoouueckoe u unghopmayuonnoe obecneuenue npozpammsr 6CMynumenbHo20
IK3ameHna ¢ mazucmpamypy no Hanpagaenuro 18.04.02-«Iuepeo- pecypcocbepecaroujue
HPOUECChl 6 XUMUYECKOU MEXHON0zun, Hehmexumuu u Guomexnonozuu», IHpozpamma
noozomosku «TexHonozuu u Mamepuaibl GHMUKOPPO3UOHHOI 3ALUmbl mpysonpoeodos

U MEXHON0ZUYECKO20 06OPYOOCAH US>,

a) OCHOBHAS JiTEpaTypa:

L.

Xapnamnumn XD,  OOCmas xumuveckas texHojaords. OCHOBHbIE — KOHLEMLIUA
[POEKTUPOBAHUS XUMMKO-TEXHOJIOTMYECKUX cucreM: yuyeOHMK Juis By3os / X.D.
Xapnamnuu [u ap.] — 2-e usn. — CII6.: Jlaus, 2014. — 384c.

2. Kadapos, B.B. Meroasi kKubepHeTUKH B XUMUE W XuMu4yecKoi Texaonorun / B.B. Kadapos.

— M.: Xumnsg, 1985. — 448¢c.



