AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
b1.0.09 «XumMnuyeckasi TEXHOJIOTHsI»

Hanpasaenne noarorosku 04.05.01 «®@yHgaMeHTAIbHASA M NPUKJIATHAS XUMUS»

HeassMu U3y4eHUs1 AMCUHMILIMHBI «XUMHYECKasi TeXHOJIOTHs» SIBJISIOTCH:

- U3y4EHHE TEOPETUIECKUX 3aKOHOMEPHOCTEI OCHOBHBIX MPOLIECCOB XMMUUECKOI TEXHOIOTHUH;

- 3HaKOMCTBO C TEOpHEll XMMHUYECKHX DPEaKTOpOB M OOIIMMHM NPHHIUIAMH pPa3pabOTKH XUMHKO-
TEXHOJIOTUYECKUX MPOIIECCOB HA OCHOBE CUCTEMHOI'0 MOAX0a

JlucnuniiHa crocoOCTBYET pa3BUTHIO Y CTY/I€HTOB 3HAaHUI U yMEHHUH B pellIeHHH IPAKTUYECKHX BOIPOCOB B
00JIaCTH XUMHUYECKOH TEXHOJIOIMH, yYMEHHE HCIOJb30BaTh TEOPETHYECKHE MOJAXOABI NpPU pPa3pabdOTKe HOBBIX
TEXHOJIOTUI ¥ POBOAUTH YHUCIICHHBIE pacueTsl. Kypc 1omkeH coeicTBOBaTh Pa3BUTHIO HAYYHOTO MHUPOBO33PEHHS
CTYJICHTOB.

Mecto qucuuniussl B crpykrype OITIOII BO cnenmanurera
JuctuminHa «XUMHAYECKass TEXHOJOTHS» OTHOCUTCS K 00S3aTeIbHON YacTH OCHOBHOM MpodecCHOHAIbHON
00pa3oBaTeNFHON MPOTPaMMEI CIICIIHAUTETa 1Mo HampapieHnto moarotoBku 04.05.01. «DyHnameHTanpHas U

TIpUKJIAAHAasA XUMUS». I/I3yqaeTc;1 B 8-oM CCMCCTPE.

Pe3y.]Il>TaTbl OCBOCHHUSA TUCHUIIJIUHBI «XuMHYeCKasi TEXHOJIOTHs»

Koa 1 HamMeHOBaHMe KOMIIETEHIIU I |

Nupuxaropsbl

| Jeckpunropsl

Yuusepcaiabhble komnerenunu (YK)

YK-3 Cnocofen opraHu3oBbIBaTh U
PYKOBOIUTH pa0oToii KOMAaHAbI, BbI-
padaTbIBasi KOMAHAHYIO CTPATeruio
A JOCTHKeHHsl TOCTaBJICHHOI
neJan

YK-3.1. Tlonmmaer >ddek-
THUBHOCTB HCIIOJIB30BaHHs
CTpaTeruyl  COTPYAHUYECTBA
IUIsL OCTYDKCHHS TOCTaBJICH-
HOH 1IN, ompenessieT CBOIO
poJIb B KOMaHze

3HaTh — METOUKU (OPMHPOBA-
HUS KOMaHI; METOIbl pa3pa-
OOTKM KOMAaHIHOW CTpaTerdd W
3¢ PEeKTHBHOTO PYKOBOJICTBA
KOJUICKTUBAMH; OCHOBHBIE
TEOpUH JIMAEPCTBA W CTHIH
PYKOBOJICTBA.

VK-3.2. Tlounmaer ocobeH-
HOCTH TIOBEJECHHUS BBIJIEIECH-
HBIX TPYII JIIOAEH, C KOTO-
peiMu  paboraer  /B3aUMo-
JEHCTBYET, YYHTHIBACT HX B
CBOCH JNesATeNBHOCTH (BBIOOD
KaTeropud  rpynn  Jioje
ocymecTBisieTcs  o0pa3oBa-
TENbHOM  OpraHuzauued B
3aBUCUMOCTH OT IeJed I0M-
TOTOBKM — IO BO3PAaCTHBIM
OCOOCHHOCTSIM, IO JTHHYEC-
KOMY WA  PEJIUTHO3HOMY
MpU3HAKY, COIMAILHO He3a-
LIUIIEHHEIE CJION HACEIEHUS U
T.IL.)

YMerp — pa3pabaTeIBaTh KO-
MaHJHYI0 CcTpaTeruto; Gopmy-
JUpOBaTh  3aJaydl  wWieHaM
KOMaH/ABl  JUIi  JOCTH)KEHHS
MOCTAaBJICHHON [eNW; TpHMe-
HATHh  S((EeKTUBHBIE  CTHIH
PYKOBOJCTBa KOMaHJIOM.
Buagerp: — yMeHHeM aHanIH3M-
poBaTh, MPOEKTUPOBATH M Opra-
HHU30BBIBATh KOMMYHHUKAllUK B
KOMaHJie JUIsl JOCTHIKEHHS T0C-
TaBJICHHOW 1€, METOdaMM
OpraHM3allii W  YIpaBIICHHS
KOJUIEKTHBOM.

YK-3.3. Ilpornosmupyer pe-
3yJbTaThI (mocencTBUs)
JIMYHBIX JIEMCTBUM M INIAHU-
pyer IIOCJIEIOBATEILHOCTh
maroB  Jiai  JOCTHIKEHUS
3aJIaHHOTO pe3yJbTaTa

YK-3.4. DddextnBHO B3auMo-
JIEUCTBYET C APYTUMHU UJI€HAMHU
KO-MaH/Jbl, B T.4. Y4aCTBYE€T B
obMeHe nHpOpMaIei, 3HaHNs-
MU M OIBITOM, U NPE3CHTAINU
pe3yJIbTaToOB pabOThl KOMaH/IbI

Obomenpodeccuonaibubie komnerenuuu (OIK)




OIIK-1 Cnoco0eH aHAJIM3HUPOBATD,
HHTEPNPeTUPOBATL MW  00001ATH
Pe3yabTaThl IKCHEPUMEHTAJIBHBIX H
pacyeTHO-TeOpeTHYECKHX PadoOT XH-
MHYeCKOH HANPaBJIeHHOCTH

OIIK-1.1. IpoBoauT KpHUTH-
YECKHIl aHaJIU3 PE3yJIbTaTOB
COOCTBEHHBIX IKCIICPUMEHTAIb-
HBIX ¥ pacdeTHO-TEOpeTHYEC-
KHX paboT, KOPPEKTHO HHTEP-
MIPETHPYET UX

3HaTh: CTaHIAPTHBIC METO/IBI
HOJTy4eHHsI, HACHTU(OUKALUH 1
HCCIICI0OBAaHMS CBOHCTB BEIECTB U
MaTepHaJoB, paBuiIa 00paboTKH
1 ohopMIICHHUS pe3yTbTaTOB
paboter, npaBuna Th

Baaaernb: 6a30BEIMH HaBBIKAMHU
MIPOBEACHUS XUMIYECKOTO
IKCICPUMCHTA ¥ OPOPMIICHHS €ro
pe3ynbTaToB

YMerhb: MMPOBOAUTH MMPOCTHIC XU~
MHYCCKHUE ONBITHI IO Mpeajiarac-
MBIM MCTOJHUKaAM

OIIK-2 CnocodeH NpOBOUTL XHMH-
YeCcKHi JKCIEPHUMEHT ¢ WCHOJIb-
30BaHHEM COBPEMEHHOT0 000pyno-
BaHHUsI, €COOIIOIasi HOPMbI TEXHHKH
0e30I1aCHOCTH

OIIK-2.1. Paboraer ¢ XuMu- | 3HATD: OCHOBBI TEXHUKH
YECKUMHU BeIIECTBAMH C | 0e30MacHOCTH B  XMMHYECKOM
COOJIOIEHMEM HOPM TEXHHUKH | JabopaTopuu

0€e30MacHOCTH YmeTn: MPaBUIBHO C TOYKH

OIIK-2.2. Ucnosp3yeT cymiecT-
ByIOIIME ®  pa3padaThiBacT
HOBBIC METOJIMKU TONYYCHUS U
XapaKkTepu3allii  BEIeCTB U
MaTepHalIOB JJIsl pEIeHHs 3a-
Jad  npodeccHoHaNnbHON  Jes-
TEJNLHOCTH

OIIK-2.3. IIpoBomut wccie-
JIOBAaHMsI CBOMCTB BEIIECTB U
MaTEepPHAJIOB C HCIIOJb30BAHHEM
COBPEMEHHOTO Hay4yHOro 000-
PpyIOBaHUS

3pEeHUs TEXHUKH 0e30macHOCTH
o0pamaTscsi Co CTEKISTHHOW XH-
MHYECKOM NMOCYIOM U peaKTUBaMHU
Buagerb: ocHOBaMu Oe30macHO-
T'O IPOBEICHNUS XUMUIECKOTO
9KCTIEpPUMEHTA

[podeccuonanbubie komnerenuuu (IK)

IIK-2 Cnoco0en oka3biBaTh HHGOP-
MAINHOHHYIO MOJIEP:KKY CHeHATNC-
TaM, OCYIIECTBJSIOIIMM HAYYHO-
HccjieqoBaTeIbcKue padoTsl

MOK-2.1. TIlpoBomut nuTepa-
TYpHBI TOHCK IO TeMme, 3a-
JaHHOW CIeluaNTucToM Oolee

3HaTh: OCHOBHbIE 0a3bl TaHHBIX
XMMHYECKOTO PO, epeueHb
HCTOYHHUKOB HayYHO-TEXHHUYECKOM

BBICOKOH KBaNIM(UKALUK, C MC- | IUTEPaTypsl, HOPMATHUBHBIX |
MIOJb30BaHUEM OTKPBITBIX HC- | METOAWYECKUX MaTepHaIoB
TOYHUKOB HMH(OPMAIMU XUMH- | YMeTh: I0oA0MpaTh  HaydHO-

4ecKOro npous

MK-2.2. CocraBisieT KpaTKue
0030pbl 1O TeMe Hay4HO-HC-
CIIeZIOBAaTENILCKOMN PabOTHI

TEXHUYECKYIO JIUTEpaTypy, HOP-
MAaTHBHBIC u MECTOAUYCCKHUC
Marepuaibl M0 MHPOPMAIMOHHON
6e3omacHoCTH, pa3pabatbIBaTh
IJIaHBl U TIPOIPAMMBI NIPOBEIEHUS
Hay4HBIX MCCIICOBaHMI W Tex-
HUYECKHX Pa3pabOTOK JuIs pele-
HUSI Pa3NIMYHBIX 3a1a4

Biiagerb: HaBBIKAMU SKCIIEpHU-
MEHTaAJILHOI OLIEHKH 3aIlNIIEeH-
HOCTH 00BEKTOB HH(OpPMaTH3a-
OuH, 110 3aJaHHBIM MCTOJJUKaM
TEXHOJIOTHH 00pabOTKM pe3ybTa-
TOB, OLICHKH MOTPEIIHOCTH U JIOC-
TOBEPHOCTH Pe3yJbTaTOB U3MEpe-
HUM

CTpyKTYypa M cojiep:KaHue TUCIUNTUHbI

4.1. CTpyKTYypa IMCUHUIJIHHBI

Bua yueOHOii padoThl Bcero yacos 8 cemectp
OO01mast TPYA0EMKOCTh TUCIIMITIMHBI 180 180
AyIUTOpHBIE 3aHATHS 120 120
Jlexun 60 60
JlabopaTopHbIe 3aHATHS 60 60




CamocrositesnibHas paboTa CTyICHTOB 33 33

Kontpons 27 27

4.2. Coaep:xanue JMCUUNIHHBI
Tema 1. Ilpenmer u 3aga4n XUMHYECKOH TeXHOI0ruH. OCHOBHbIE TEXHOJIOTHYECKHE MOHATHUS U
onpenenenus. Kinaccudukauus 0CHOBHBIX IPOLECCOB.

IIpeamer u 3agauv XMMHUYECKOM TEXHOJIOTMU. BakHeWiue HampaBlIeHUs pa3BUTHUS XHMHYECKOM
TEXHUKA U TEXHOJIOTUH. XUMHYECKas IPOMBIIUICHHOCTh U IIPOOJIEMBI JKHU3HEO0SCTICUCHHS.

Ponpe m MacmTaObl HCIIONB30BAHMS XMMHUYECKHX IPOIECCOB B PA3IMYHBIX c(epax MaTepHalbHOTO
MIPOU3BOJCTBA. MECTO XUMUYECKONW POMBILIJIEHHOCTH B HAPOIHOXO035MCTBEHHOM KOMILIEKCE CTPaHBbI.

Xumuko-texHonorunyeckuit npouecc (XTII) u ero conepxxanue. Jlumurupyroniue craguu. Ilponeccel,
MPOTEKAIONINe B KHHETHYECKOH, TU(dy3HOHHOH U Iepexo1HOi 00nacTsx.

TexHomornyeckne Kputepuun S(QGEKTUBHOCTH  (YHKIMOHUPOBAHUS  XMUMHKO-TEXHOJIOTMYECKOTO
rpouecca.

OCHOBHBIE = TEXHOJIOTUYECKHE TIOHATUS U  OMNpEAETCHUSA: IPOU3BOAUTEIBHOCTb, MOIIHOCTb,
WHTEHCHUBHOCTb, pacXojHble KO03(D(UIMEHTHI, CTEeNeHb NpEeBpalleHHs, BBIXOJ MNPOJYKTA, CEIEKTUBHOCTh
(uHTeTpanmbHas U nuddepeHnaTbHa).

Knaccupukammss  OCHOBHBIX ~ TIPOLIECCOB  XHMHYECKOH  TeXHoJorWH. [ 'mapoMexaHWUdYecKue,
MaccooOMeHHbIe (An(y3NOHHBIE), TEIIOBBIC, XUMUUECKUE H MEXaHUIECKUE TIPOLIECCHI.

Kunernyeckue 3akOHOMEPHOCTH OCHOBHBIX MPOLIECCOB XUMHUYECKON TeXHONOIUU. [loHsATHE ABMXKYILIEH
cunbl XTII.

OpraHu3allMOHHO-TEXHUYECKass CTPYKTypa OCHOBHBIX IIPOLIECCOB  XHMHUYECKOH  TEXHOJIOTHH.
Ilepuoguueckue, HenpepbiBHble U nosyHenpepbiBHbIE XTII. IIpomomKuTeNbHOCTb, IEPUON U CTENECHb
HETPEPHIBHOCTH.

CxeMbl IBIDKCHMSI MaTepHalIbHBIX M JHEPreTHMYeCKHX IOTOKOB. IIpsAMoTOYHBIE, NMPOTHUBOTOYHBIC U
MIEPEeKPECTHBIE IPOILIECCHI.

I'omorennsie u rereporeHHble XTII. Cramuonapubsie (yCTaHOBUBIIMECS) M HECTallMOHApHbBIC
(HEeyCTaHOBHBIIHNECS ) TIPOIECCHI.

3aauu U OCHOBHBIE CTaJMU HAyYHO-HCCIIENOBATENIbCKOM, ONBITHO-NPOU3BOACTBEHHON M MPOEKTHOM
paboTBl B  XUMHYECKOH MPOMBINUICHHOCTH. (OCOOCHHOCTH W3YYCHHS MPOMBIIUICHHBIX  XHMHKO-
TEXHOJIOTHIECKUX MPOIIECCOB IO CPABHEHUIO C TaO00OpATOPHBIMU MCCIICIOBAHUIMHU.

Tema 2. O01ue BONPOChbl XUMHYECKOH TE€XHOJIOITUH

TepMomuHaMU4ecKne pacdeThl XHUMHKO-TEXHOJIOTHYSCKHX IIPOIECCOB. JKCTEHCHBHBIE (00BeM,
BHYTPEHHSS DJHEPrusi, HHTAJBINA, SHTPONHA M Jp.) U HHTEHCHBHbBIC (TeMIepaTypa, AaBICHHE H Jp.)
TepMOJIMHAMUYECKHe mapameTpbl u uHTeHcupukanus XTII. PaBHOBecuss B TOMOTE€HHBIX U TE€TEPOTEHHBIX
XMMHUKO-TEXHOJOTHYECKUX Mporeccax. M3menenne sHepruu ['mbOca M HampaBieHHE NPOTEKaHWs IMpolecca.
MeTo/1pl TEOPETHUYECKOTO pacyeTa U SKCIEPHUMEHTAIBLHOTO OIpeielieHNs] u3MeHeHus! dHepruu [ nooca.

KagecTBeHHass M KOJMYECTBEHHas OLEHKAa MOJBIDKHOTO XHMHUYECKOTO paBHOBECHA. 3aKOH
nericTByronmx Macc. KoHcTaHTa paBHOBECHS U PABHOBECHBIH BBIXOJI IIPOTYKTA.

OCOOCHHOCTH HUCCIICIOBAaHUS PABHOBECHS B T'eTEPOTCHHBIX TEXHOJOTMYECKHX Tporeccax. [IpaBmiio
(a3 u pazoBrie paBHOBECHS.

BrusHue naBieHUWs, TeMIepaTyphl, KOHLEHTPAIMH H JPYTUX (AKTOPOB HA COCTOSHHE XHMHYECKOTO
paBHOBecusl. PacueT paBHOBeCHS IO TEPMOAMHAMHYECKUM JaHHBIM.

OcHOBHBIE NPUHLUNBI TepMoAuHaMudeckoro aHamuiza XTII. CyIIHOCTb 3KCEpreTH4eckoro MeTona.
Dkceprerudeckuii bananc u sxcepretuaecknit KITJT.

Hcnonp30BaHNe 3aKOHOB XHUMHIYECKOI KHHETHKH IIPH BEIOOPE TEXHOIOTHYECKOTO PEKIMA.

[loHATHE XUMHYECKOM W «TEXHWYECKOW» KHHETHUKH. 3HAu€HWE TEPMOJMHAMHYECKHX, MHKPO- H
MaKpOKHHETHIECKUX 3aKOHOMEPHOCTEH [T TEXHOIOTHH.

@DaKTOpBI, OMPEIENIIOIHEe CKOPOCTh XMMHKO-TEXHHYECKUX IIPOIECCOB, MPOTEKAIONIMX B TOMO- U
TeTepOTeHHBIX cpenax. Poib KOHIIEHTpAIlMK PeareHTOB, TEMIIEPaTyphl, JaBJICHNUS W OOHOBJICHUS HMOBEPXHOCTH
pearupyromux (a3 Ha CKOPOCTb MMPOTEKAHUS TEXHOJIOTHYECKUX MPOLIECCOB.

OcHoBHble (opmynbl ckopoctd XTII. Kunerrka sneMeHTapHBIX (OJHOCTAIMIHBIX) W HEAJIEMEHTApPHBIX
(CIOXXHBIX) XUMHUYecKHX peakiuil. KoHcranta (koa(duiment) ckopoctu. BiusHue NBUKyIIEH CHIIBI Ha CKOPOCTh
TEXHOJIOTUYECKHX MPOLIECCOB.

TexHonornyeckre NpHeMbl YCKOPEHUs! (3aMeUICHHs) peaknui. DKOHOMUYECKHE M TEXHOJOTHYECKHUE
(akTOpbl, OrpaHUYMBAIONINE IPUMEHEHHE BBICOKMX TEMIIEpaTyp M JaBJICHHH KaK CPEICTB PEryJHpOBaHHUS
ckopoctu XTTI.

Brmstane runponnHaMuYecKoi OOCTAHOBKM M TYpOYJIEHTHOCTH peardpyromiel cMecH Ha CKOPOCTH
TEXHOJIOTMYECKUX MPOLIECCOB.

IIpoMbinuieHHbIH KaTanu3. [IpoM3BOACTBEHHBIE IIPOLECCHI C IPUMEHEHUEM TBEPIBIX, XHUIKUX U
ra3o00pa3HpIX Kartanm3atopoB. OCOOSHHOCTH ammapaTypHOTO O(OpMIICHUS KaTATATHYECKUX TPOIECCOB.
buokaranuzaTopbl 1 UMMOOMITM30BaHHBIC ()EPMEHTHI.

ChIpbeBasi 0a3a XMMHYECKOW IPOMBIIUICHHOCTH. 3aliadl CTaHAapTH3alUH, KOHIULMOHHPOBAHUS H




o0orarieHus ChIpbs.

CyIrHoCTh KOMIUIEKCHOTO W PAaIllOHABHOTO HCIONB30BAHUS CBHIPHEBBIX pecypcoB. lIpuHIMTIBI
OpraHU3aIMN MaJIOOTXOAHBIX U O€30TXOJHBIX TEXHOJIIOTHUECKIX CXeM. BTopHdaHOE CHIphe 1 ero mepepadoTKa.

OyHIaMeHTaNbHEIe KpuTepud 3S()(OEKTHBHOCTH HWCIIONB30BAaHUS CBHIPHEBBIX W OHEPTETUIECKUX
pecypcos.

Bunpl ¥ WCTOYHUKHM SHEPTUH, WCIIONB3yeMble B XHMHYECKHX MPOHU3BOJICTBEHHBIX IIPOIIECCAX.
ComocraBieHne MacmiTaboB HM3MEHEHHS DPa3IHMIHBIX (DOPM SHEPrHMH B THIIOBBIX IIPOIECCaX XUMHYECKOU
TEXHOJIOTHH.

TepMoguHaMuueckas IIKajga KauecTBa TEIUIOBOW SHEPrHU. YpaBHCHHUS OallaHCA SHTPOIHHU; POCT DPHTPONHH B
TEXHOJIOTMUECKOM MPOoLIecce. DJHEPrOTEXHOJOTMUECKHE CXEMBI U UX CYIIHOCTb.

XuMudeckasi TEXHOJIOTHs U MaTepuaioBeieHre. COBpeMEHHas CUCTEMATHKa KOHCTPYKIMOHHBIX MaTepHAaOB 110
COCTaBY, CBOWCTBAM U (DYHKIIMOHATILHOMY Ha3HAYCHHIO.

OYHKIMOHAIBHBIC MATCPUAIIBI B XMMHYICCKOU TEXHOJIOTHH: KaTalnu3aTophl, a0COPOCHTHI, MeMOpaHbI, (DIIETPYOIIHE
COCTaBBI, CEHCOPBI, EKTPOLI U T.II.. MeTayummieckne U HeMETaUIMIECKIe MaTepraibl, OCOOCHHOCTH HX 3aIlUTHI OT
KOPPO3HHL.

CoBpeMEHHOE XHUMHYECKOE IIPOW3BOJICTBO KaK CIIOKHAas cucTeMa. llocTaHoBka oOmied 3amaun
pa3paboTKU U CO3MaHUs XUMHUKO-TexHOJIornaeckux cucteM (XTC). [IpuHIMIEI 11 00mIas cTpaTerus CHCTEMHOTO
MOIX0/1a.

OcHOBHBIC TOHATHA W ompexaeneHus cucremHoro aHammsa XTC. Kmaccmpuxamms monemeit XTC. Twursr
TEXHOJIOTUYECKHUX CBS3EH.

CTpyKTypHas uepapxus TE€XHOJOrMYeckux cucreM. Maremarndeckue moaenu X1C. 3amauu cuHTe3a,
ananm3a u ontuMusarmu mozenerd XTC. [Ipo6iemMbl, BOSHUKAIONIUE MPU Pa3pabOTKEe U 3KCILUTyaTallil arperaTton
OoutbIIoN equHrYHOM MorHocTH. Hanexuocts XTC.

DKOHOMHYECKHE TIOKa3aTed 3(P(HEKTUBHOCTH XUMUYCCKOTO IPOU3BOJACTBA. | EXHUKO-IKOHOMHUCCKHE
0COOCHHOCTH XMMHYECKOH MPOMBIIDICHHOCTH. CTPYKTypa 3aTpaT Ha TPOM3BOJCTBO M PEANTH3ALMNIO ITPOIYKIHH.
CebecTonMOoCTh TIPOAYKIINH, MPUOBLTH U IIeHO0OpazoBaHue. OreHKa S(pPEeKTHBHOCTH HHBECTUIIMOHHBIX TIPOCKTOB.

Tema 3. TeopeTudyeckue OCHOBbI XUMHYECKOH TEXHOJIOTUH

Maxkpockonmueckass Teopus (U3NKO-XUMHUYECKHX SBICHHH - TeopeTHdeckas 0a3a XHMHUIECKOU
TEXHOJOTHH. BakHeWmme MaKpOCKONMYECKHE TapaMeTphl, XapaKTepH3YIOIIHE IEPeHOC M IPEeBpalcHUE
BEIIECTBA, UMITYJIECA ¥ SHEPTUH B pacIpeIeIIEMbIX HEPAaBHOBECHBIX CHCTEMAX.

O6o06mennas Gopma mquddepeHraIbHbIX ypaBHEHUN OanaHca, CBSI3bIBAIOMINX (QYHKIIUH [UIOTHOCTH,
MOTOKAa W WCTOYHMKA cyOcTaHimu. Kiaccuueckue 3aKOHBI TPOMOPIMOHAIBHOCTA KOHIYKTHBHBIX IMOTOKOB
XUMHUYECKOTO KOMIIOHEHTA, UMITYJIbCa M TEIUIOTHI TPAJUEHTOB KOHIIEHTPAIMH, CKOPOCTH U TEMIIEPATYPHI.

Xapakreprctrka Ko3pHUIMEHTOB TIlepeHoca B pasiinuHbIX cpenax. KoHkperHsie Gpopmbl auddepeHmanbHbx
ypaBHEHHI OallaHca BEIeCTBa, IMITYJILCA M SHEPTHH.

DJIeMEHThl MEXaHHKH JKHAKOCTEH M Ta3oB. Baxueimne ¢u3ndeckue CBONCTBA «HICATIBHBIXY» U
«peaNbHBIX» KHUIKOCTEH, OTHOCAIINECS K IIPOIecCaM XUMIYECKON TEXHOJIOTHH.

DneMeHTHl THAPOMEXaHUKH U TeXHUYeckor runpaBiuku. [uddepeHnmansasie ypapHeHHS Diiepa Uit
MOKosIIecs >KunkocTd. OCHOBHBIC YpaBHEHUS THIPOCTATHKY U 3aKOH [lackais.

Pexumpl gBmwkeHus xupkoctu. Kpurepwit ruppoamHaMudeckoro mnomoOust PeitHombaca. Tedenue
CIUTOIITHOM CPEJIbI B TIIaKOCTBOIBHBIX KaHAIAX.

OCHOBBl THIPOKHMHETUKA U THIPOJUHAMHKH, YypaBHeHHEe bepHymnn. MarepuanbHeiii OamaHc
THIPOMEXAHUYECKUX TTPOIECCOB.

JIBmKymiasi cuia TUAPOMEXAaHHMYECKUX TMpolieccoB. Hacockl, HacocHash YCTaHOBKA, KOMITPECCOPHBIC
MarHbl. MeToIbl cMeTeHus a3 1 pa3BeeHUs T€TEPOTeHHBIX CMECEH.

TerutoBbIe MPOLIECCHl B XUMUYECKON TeXHONOTHH. OO0Ias XapakTepuCTUKa MPOIECCOB TEII000OMeHa.
OCHOBHOE YpaBHEHHS TEIUIOTIEpETaYH.

YpaBHEHHS TEIUIONPOBOJHOCTH TUIOCKOH U IMITHHIpUYecKor cTeHkH. KoadduiuenT Teronepenauu u
JBUKYIIAsl CHJla TEIUIOBBIX MPOLIECCOB.

CriocoObI  TeruIomepeavn: TeIUIONPOBOTHOCTh (3akoH Dyphbe), KOHBEKIHUS (3aKOH OXJIAXKICHUS
HeroToHa) u TemmoBoe usinyuenue (pacueTHas Gopma 3akoHoB Credana-bonpimana).

TemmepaTtypHoe Tmolle W TeMOeparypHbI  TpamueHT. Kosd@uuueHTH  Tem-lomepeHoca:
MOJIYDMIIUPUUYECKHE KpUTEepUalbHble COOTHOUIEHUs. Temnoornaya npu U3MEHEHUHM arperatHoro COCTOSHUSL.
TermnooOMeH ¢ 3epHUCTHIME MaTepUaIaMU M HACATKaMU.

Baxneliimue TeIIOBBIE TPOIECCHl (HATpEeBaHWe, OXJAXKIEHHE, KOHJSHCAIUsS W WCIapeHue) B
XMUMHOYECKOM TEeXHOJOTWH. BpimapuBaHue (YacTHBIM Ciydail HCHAapeHus) KaKk MeTOJ KOHIEHTPHPOBAHUS
PacTBOPOB TBEPABIX HEIETYUHX BemlecTB. [IyTH MHTEHCHU(pHUKAIIUK MPOIECCOB TEIII0O0OMEHAa M TIOBBIMIEHUS MX
TePMOTUHAMHYECKOH 2 (HEKTUBHOCTH.

OO0mas xapakTepHCTHKa TEINIOOOMEHHBIX —ammapaToB. PekymepaTWBHBIC, pEreHEpaTHBHBIE U
CMECHTEIIbHBIC TEINIOOOMEHHEIC AIlTapaThl.

OO0mme cBeeHUsT 0 MacCOOOMEHHBIX Tpoleccax. MecTo maccormepeHoca B OOIIEH TEXHOJIOTHYSCKOMH
cxeMe. OCHOBHBIC MPUHITUIB MACCOOOMEHHBIX MIPOIIECCOB B CUCTEMAX 2a3-HCUOKOCHIb, HCUOKOCHb-JHCUOKOCHID,
2az-meepooe mejo U HCUOKOCHb-MEEPO0e mejlo.




PaBHOBecHBIE, KMHETHYECKHE W MeXaHH4Yeckue (akTopbl B OpraHM3allMU IIPOLECCOB MeX(a3zHOTo
MaccooOMeHa. MarepuanbHbiii Oananc. Pabodne muaun. JIBUKyInas cuiia Maccorepeadn.

OcHOBHBIE CHOCOOBI Maccorepenadr: MoJeKysipHas mh¢y3us (ypaBHeHns Duka), KOHBESKTHUBHBIA
niepeHoc. MoauduIpoBaHHEIE ypaBHEHHS Maccoriepenadn. Cucrempl ¢ TBepmod (asoit. [Iuddepenmmanmsaoe
YpaBHEHNE KOHBEKTUBHOI T y3HHL.

Iomo6me mpomeccoB Macconepenaun. Kpurepun nomodbus muddysnonHoro macconepernoca. Cpensss
JBIDKYIAsl CHJIa M METOJBI pacdeTa MacCOOOMEHHBIX TPOIECCOB. AHAIOTHS CTALMOHAPHBIX MacCOOOMEHHBIX
MIPOLIECCOB C TEIJIOBBIMH.

AbcopOims. dusmueckne OcHOBBL. PaBHOBecwe B cHcTeMe eaz-oicuokocms. MarepuanbHbId U
TEIIOBO# OanaHc abCOPOIIMOHHBIX IIPOLECCOB, UX KHHETHUECKUE 3aKOHOMEPHOCTH.

ArmmaparypHoe  oopmiieHHe ~ aOCOpPOLIMOHHBIX — MpOLECCOB.  MaremaTuyeckoe  MOZEIHMpPOBAaHHE
HECTAIIMOHAPHBIX ~ IPOLIECCOB  aficopOLIMM B  KOJOHKAaX C HEMOJBWKHBIM clloeM copOeHTa. Omnucanue
BHYTpUIU(G(Y3MOHHOTO pekuMa copOuuu  (necopOrmu) BeliecTBA B IOPUCTBIX TIpaHyJax —ajicopOeHTa.
[puHmmmansHeIe cxeMbI abcopOrmu. Kputepru mocTpoeHNst OIITAMAITBHBIX COPOIMOHHO-AECOPOIFIOHHBIX [IHKIIOB.

Ileperonka >xuakocteit. OOmue CBEIEHUS O MPOCTOH MEPETOHKE (IUCTWUIAINH) M pEKTH()HUKAIIUH.
XapakTepucTuka ABYX(a3HBIX CHCTeM XHIKOCTh-Tap. da3zoBoe paBHOBecne M KiacCH(UKaIUs OMHAPHBIX
CHCTEM.

AnmapatypHoe 0o¢hOpMIIEHHE M MOAEIMPOBAHHE MPOIECCOB Pa3BEACHHS JKUAKHX CMECEH METOIOM
pexktudukanun. [myOuHa pasgeneHus W NPOM3BOJUTENBHOCTh PEKTU(GHUKAIMOHHOM KOJIOHHBL. OCHOBHBIC
HCTOYHUKH 3HEPro3arpar Mpu peKTU(PHUKALMN U ITyTH UX CHUKEHHUSI.

[Mponeccbl MeMOpaHHOTO pasfeneHus cMmecedd BemecTB. CyIIHOCTh M KMHETHYECKHE OCOOEHHOCTH
MeMOpaHHOW TEXHOJIOTMH. PaBHOBecHble W KuHeTHYecKHe (akTopbl, ompezaeisomue 3(QhHeKTHBHOCTD
MEeMOpaHHOTO pa3ieNIeHusL.

Hepapxuueckasi CTpyKTypa COBPEMEHHBIX MEMOpPaHHBIX MaTepuaioB. TeopeTHueckass MUHHUMAabHAs
pabota pa3BezneHns. MeMOpaHHBIE annaparsl; MHOTOCTYIIEHIAThIE KACKa bl Pa3JIeIUTEIBHBIX MOIYIICH.

MozennpoBaHie XUMHKO-TEXHOJIOTUYECKHX IPOLECCOB. 3HAUCHWE U B3aWMOCBS3b TEOPETHUECKHX
9KCTIEPUMEHTAIBHBIX METOJIOB HCCIIEeA0BaHML. MOIeIMpoBaHNE KaK CPECTBO COKPAILCHHUS CPOKOB TI€pexo/a OT
71a00paTOPHBIX UCCIICNOBAHUHI K IIPOEKTHBIM Pa3paboTKaM.

Teopust moo0KMA Kak OCHOBAa MOJICIHPOBAHUS XHMHKO-TEXHOJIOTHYECKHUX IIPOLECCOB U PEAKTOPOB.
Bunet mogo6us n knaccudukarys Mojesnei (CHMBOJIMYECKUE, pealbHbIe M MBICTICHHBIE).

BI/I)II)I MOACIIUPOBAHUA B XAMHYeCKol TexHojoruu. OO0macTu NpUMEHCHNUA W OrpaHUYCHUA
UCTIOJIb30BaHus hU3nuueckoro MoaeupoBanus. Mozens Mexanndeckoro nojgoous. Kpurepuit HetotoHa.

CyHIHOCTB U OCHOBHBIC 3Tallbl MATEMATHYCCKOTO MOJACIUPOBAHUA: IO CTPOCHUEC MaTeMaTHYECKOU
MOJENH, CO3JaHHe alIlOPUTMa, YCTAHOBICHHE AaJCKBATHOCTH MOAENM U PEaJbHOr0 Ipolecca.
HpeI/IMyHIeCTBa MAaTEMATUYCCKOTO MOACIIUPOBAHUSA HA BJICKTPOHHO-BBIYUCINUTECIIbHBIX MallIMHAX.

OOuue cBeleHMsT 0 XMMUYECKUX peakTopax. Kimaccudukanus peakTopoB U peKHMOB UX PabOTHI.
TpeboBaHus, mpeabsBiAsSieMble K XHMHUYECKHM pEaKkTopaM. YpaBHEHHS MaTepHalbHOro OajaHca s
3JIEMEHTAapHOTO 00BEMa ITPOTOYHOTO PEaKTopa.

l'uoponnHamudeckass ~ 0OCTaHOBKA,  OPTraHU3allMOHHO-TEXHWYECKass  CTPYKTYypa,  YCIIOBHSA
TeriooOMeHa, (as3oBBI COCTaB PEaKIMOHHON CMeCH M KOHCTPYKIMOHHBIE OCOOCHHOCTHM XHMHUYECKHX
peaKTopoB.

MatemaTHueckoe MOJAETHPOBAHHE XMMHUYECKHUX PEAKTOPOB M MPOTEKAIOIIHUX B HUX XHUMHUYECKHX
MIPOLEeCCOB. XUMUYECKHE PEAKTOPHI C UICAITBHOM CTPYKTYpOHl MOTOKA B H30TEPMHUYECKOM PEKHIME.

Peaxtops! uneansHoro cmemenust (PUC) mepumonmueckoro (PUC-II) u mempepsisHOTO (PMC-H)
NEeHCTBUS;, NX MaTeMaTHYECKHEe MOJENIN. XapaKTepUCTHIECKNE YPAaBHEHHS IEPHOANYECKUX U HETIPEPHIBHBIX
PEaKTOpOB B CTAIIMOHAPHOM PEXKUME.

Peaktopsl uneansHoro BhITecHeHUs (PHIB). MaremaTtwdeckoe ommcanuwe TpyO4aToro peaxropa B
HecTalMoHapHOM pekume. [Ipodmnn  nMHEHHBIX CKOpOCcTeH TOTOKa B JIaMMHapHOM, pPa3sBUTOM
TypOYJIEHTHOM M THOPIIHEBOM pPEXHMMaxX TEUCHMS XHMJIKOM PEaKIMOHHOW CMECH B NPHUTOYHBIX TPyOUaTHIX
peakropax.

CpaBHenue 3((eKTUBHOCTH pabOTHI MIPOTOYHBIX PEAKTOPOB HAEAIBHOTO CMEIICHHS W HJICAIbHOTO
BbITecHeHUs1. DaKTOPhI, OrpaHNYMBAIOIINE PUMEHEHHE ammaparoB, pabOTaOMKUX B pexuMe, ONM3KOM K
UJealbHOMY BBITECHEHHUIO.

Kackax peakTopoB maeanbHOTO cMemieHus. MareMaTniyeckas MoJelb Kackaga. AHAINTHYECKHE U
YHCIIEHHBIE METOJIBI pacueTa Kackaga. CeKIIMOHHBIE PEAKTOPHI C IIEPEMEIINBAHNEM.

XUMHUYECKHE PEaKTOPHl C HeHACaTbHONH CTPYKTYpPOH TMAPOAMHAMHUYECKOW oOcTaHOBKH. ITpwumHBI
OTKJIOHEHHH OT MI€aTbHOCTH B IIPOTOYHBIX PEaKTOpax.

Mopenu  peakTopoB ¢ HEWJCATbHOW  CTPYKTYpOMl  INOTOKOB  pPEaKIHMOHHON  CMECH.
OnHonapameTpudeckue ssueednas u nudpy3noHHass MOACIH.

Tema 4. IIpou3BoACTBEeHHBIE MPOLECCHI

CraTnyecKkue ¥ TPOTHO3HBIC JAHHBIE O CHIPHEBOM M JHEPIETUUECKOM OOECIEUYEeHHH COBPEMEHHBIX
KPYIHOMACIUTaOHBIX XUMHYECKUX NpOM3BOACTB. CBeleHHS O MHMPOBOM M OTEYECTBEHHOM HPOW3BOICTBE
Ba)KHEHIINMX MPyNN XMMUYECKUX MPOJYKTOB B TOHHAXXHOM U CTOMMOCTHOM BBIPAXKEHUH.




OO1mmue cBeneHnst 00 OCHOBHBIX MCTOYHMKAX IMPOMBIIUICHHBIX OTXOJIOB M BBIOPOCOB, MX BO3JIEHCTBUH
Ha OKPY’KafoLIyIo Cpey. Y THIIN3aLHs OTX0A0B ¥ IEpepadoTKa BTOPUIHOTO CHIPHSL.

MHOTOBapHaHTHOCT U CJIOKHOCTh DPEIICHHS 3aJaddl CHHTE3a U ONTHMHU3AIMH TEXHOJIOTHIECKON
CXEMBI COBPEMEHHOTO KPYIHOTO XHMHYECKOTO HPOW3BOACTBA. [IPHHIMI MHOTOCTaIUHHOCTH XHUMHUYECKON
nepepabOTKH UCXOTHOTO CHIPhs B KOHEUHBIE (IIeI€BbIC) TPOTYKTHL.

OnrtuMansHOE BapbHPOBaHHUE CIIOCOOOB BBOJIA PEAareHTOB B PEAKIMOHHYIO 30HY M BBIBOJA MPOTYKTOB
n3 Hee. CTpyKTypHasi OpraHM3anysl MPOLECCOB TEIUNIOOOMEHA M BCIIOMOTATENbHBIX IIOTOKOB TETIJIOHOCUTENICH B
COBPEMEHHBIX TEXHOJIOTUUECKHX CUCTEMAX.

IToxcucteMbl KOHTpOJIA W YIpPaBICHHUS TEXHOJOTMYECKHMH IpolieccaMu. BUABI TEXHOIOTHYECKOro
aHaJIM3a Ha XUMUYECKUX TPEIIPHSTHIX.

IlepcriekTHBBI HCHIONB30BaHUSA CYNEPKOMIBIOTEPOB JUIA AaHalM3a JUHAMUYECKOTO IOBEICHUS
MHOTOCTYIIEHUATBIX TEXHOJOIMYECKUX CHCTEM U ONTHUMAJIbHOIO YNpaBJIeHUs ACUCTBYIOIIMMH XMMUYECKUMH
IIPOU3BOJICTBAMHU.

Texnomormss cepHOW kucinoTel. CrIpbeBas 0a3za CEPHOKHCIOTHOW IPOMBIMIJICHHOCTH. BHs!
cepocozepKamiero Coipbsi. lcrmonp3oBaHME OTXOMMIMX Ta30B IBETHOH METALIyPTHH M TEIUIOBBIX
JIEKTPOCTAHIIUH.

[ledHoe oTmeneHHe COBPEMEHHOTO CEPHOKHCIOTHOTO 3aBojad. DH3MKO-XMMHUYECKHE OCHOBBI OOXKHTa
cepocoaepxkamero ceipbsi. O6mas xapakrepuctuka nedeid BX3, TIO m KC. MatepuanbHEII U TEIUIOBOM
0aJyaHC MEYHOTO OTAEICHUS U OOKHUTa KOJYe[aHa.

OuncTKa 00KUTOBOTO rasa, (PU3NKO-XMMHYECKHE OCHOBBI MEXaHHYECKOTO M JICKTPUUECKOTO METOJ/IOB
ouncTkU. OUHCTHOE OT/IENICHHE COBPEMEHHOI KOHTAaKTHOW CEPHOKHCIIOTHOM CHCTEMBI.

PaBHOBeCHBIE W KMHETHYECKHE 3aKOHOMEPHOCTH TporieccoB okucienus SO, B SO; Ha Kartanm3aTopax.
Cucrema JIBOWHOTO KOHTAaKTUPOBAHUSI U IBOWHO# abcopOImu.

Karanusarops! okucierns SO, B SOs. Bananuesast kontaktHas macca cepun bAB, CBJl, K. KonrakTHbIe
armaparsl C BHYTPEHHUM M BHEIIIHIM TETIOOOMEHOM.

DU3NKO-XUMHIIECKHE OCHOBBI a0COPOLMM CEpHOTO aHTMAPHIA W3 Ia30BOM cMecH. MOHOTHIPATHBIN H
oJIeyMHBIH abcopOepsl. AOCOPOLIMOHHOE OTAEICHNE CEPHOKICIOTHOTO 3aBOIA.

KoHTakTHas1, cxemMa NMpON3BOJCTBA CEPHON KHCIIOTHI KaK CIO0XKHAS XMMHKO-TEXHOJIOTHUYECKAs! CHCTEMA.
[Tyt nHTeHCH(UKAINN CEPHOKUCIOTHOTO TPOM3BOCTBA. TEXHUKO-3KOHOMHUYECKHE TTOKA3aTEIIH.

[Ipobnema cBszaHHOTO a3zoTa. KirtoueBoe 3HaueHHE TEXHOJIOTMHU CBSI3BIBAHMS aTMOC(HEpPHOTO a30Ta B
peIIeHNH IPOI0BOIECTBEHHOTO BOIIPOCA.

Crioco0bl nostydeHust a30TOBOIOpoAHON cMecu. CTPYKTypa COBPEMEHHOTO NPOU3BOJCTBA aMMHaKa U3
MPUPOAHOTO Ta3a. ['MOKoe MCIONB30BaHME T'€TEPOTEHHBIX KaTaln3aTOpOB B MHOTOCTYIIEHYATON cxeme
npurorosieHus u ouncTku ABC.

TepMoauHaMHUECKHe M KHHETHUECKHE OCOOCHHOCTH IIpoliecca CHHTe3a aMmMuaka. OcobeHHoCcTH
LUPKYJSIIMOHHON CXEMBI. Y THIIH3ALMs OTXOAAIINX Ta30B. OIeHKa MOTeph SKCAPTUU U KalIUTAIBHBIX 3aTpParT.

On3NKO-XMMUYECKHE OCHOBBI M ammnaparypHoe O(OpPMIIEHHME MPOIECCOB CENEKTHBHOTO OKHCICHUS
amMMuaka. [IpoMbIIIeHHbIE KaTaIN3aTOPhl. AJIbTepHATUBHBIE BAPHAHTHI IIPOIIECCOB KOHBEPCUH aMMHUAKa.

CTpyKTypa M OCOOEHHOCTH TEXHOJOTMYECKOH CXEMbl NMPOM3BOACTBA Pa30aBICHHOM a30THOHW KHCIIOTHI.
[pompmuierHas peammzamyst cxeMbl NO->NO,->HNO;. OCHOBBI KaTalTUTHIECKOTO 00e3BPEKUBAHUS OTXOISAIINX
razoB. [IpuuuHbBI HU3KOH SKCIPreTHUECKOi 3PPEKTHUBHOCTH POU3BOACTBA a30THOH KHCIIOTHI.

ITpon3BoOACTBO KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHL. AHaimm3 auarpamm coctosaus H,O-HNO; u H,O-
H,SO4-HNOs. [Tpsimoii (HUTPOOsIeyMHBIi) METO[] TPOU3BOJICTBA KOHIIEHTPUPOBAHHO a30THOM KHCIIOTHL.

OM3UKO-XUMHIYECKHE OCHOBBI M TEXHOJIOTHYECKash CXeMa MPOM3BOACTBA HHUTpaTa aMMOHHS.
Hcnons3oBanne TeIuoTel HeWTpamusanuu. lIpom3BonctBo kapOammuma. llepcrekTUBBI OHMOTEXHOJOTHH B
pemeHny mpooIeMsl (pUKCaIH a30Ta.

IIpomsBoncTBOo dochopa u dochopHoil KuCIHOTHL. BBHIOOP crocoba TEXHOIOTHYECKOW TepepadOTKu
(KMCIIOTHOTO, TEPMHUYECKOTO, THPOTEPMHIECKOT0, TNIa3MOXMMHUYECKOr0) pochaTHOrO MUHEPAIEHOTO CHIPBSI.

OkcTpakionHass (ocopHass KHCIOTa Kak OCHOBAa IIPOM3BOJCTBA MMHHEPAJbHBIX yJOOpEeHHIL.
DJEeKTPOTEPMUYECKOE MOIyYeHHE dJIeMeHTapHoro Gocdopa 1 TepMuueckoil GochopHON KHCIOTHI

DH3NKO-XMMHYECKHE OCHOBBI PA3IOXKEHMs] NMPUPOIHBIX (ochaToB cepHOH, a30THOH M (ocdopHOi
kucnotamu. [lonurepMuuecknii aHann3 (asoBbIX PaBHOBECHH B PAacTBOpaX MHOTOKOMIIOHEHTHBIX CHUCTEM -
OCHOBa BBIOOpPAa TEXHOJOTHYECKHX IIapaMEeTpPOB TIpollecca KOMIUIEKCHOW IepepaboTKM amaTura.
JeruapaTHblil, TOTUTHAPATHEIN M aHTHIPUTHBIA CIIOCOOBI Pa3I0KEHHUS.

CoBepIIIeHCTBOBaHKE ammapaTypHOro Oo()OpMIIEHHS KHCIOTHOTO Pa3JIoKEeHHUs NPHPOAHBIX (ochaToB:
Iepexo]] OT Kackaa peakTOpoB C MepeMelINBaHIEM K JJAOWPUHTHOMY THITY HEIIPEephIBHOTO dKCcTpakTopa. Coctas
1 KOHIIEHTpamus obpasyrormmeiics $hochOpHOH KHUCIOTH B 3aBHCHMOCTH OT TEMIIEPAaTYPHOTO PeXuMa U crocoda
paznoxxenus anaturta. bamanc o ¢Topy B mpons3BoAcTBe PochHOpHON KUCIOTHI U yI0OpESHUA.

OCHOBHBIC HANpaBICHHUS INPUMEHEHHUS 3IEKTPOXHMHUYECKHX MPOU3BOACTB. llepBuuHble N
BTOPUYHBIE XUMHUECKHE UCTOYHUKHU JIEKTPOIHEpruu. [IpeumyniecTBa 3eKTPOXUMHUECKUX MTPOU3BOACTB
nepej XUMHYECKUMHU.

TeopeTndeckre OCHOBBI AJIEKTPOJIM3a BOAHBIX PACTBOPOB U PACIIIABIEHHBIX cpel. Beixon mo Toky,
KO3 QHIMEHT MCIIOJIb30BAHUSI DHEPTUH M OAJIAHC HANIPSHKESHHH.




ONIEeKTPOXUMHUUECKOE MPOU3BOACTBO XJIOpa U KayCTU4YecKoi cojpl. OCHOBHBIE CTaJMU Tpolecca
MIPUTOTOBJICHUS M OYUCTKHU paccoia. DIEKTPOJIN3 BOAHBIX PACTBOPOB XJIOPUIA HATPHUS.

THIBI TPOMBIIUIEHHBIX 3JEKTPOIUTHIECKUX BaHH. DJIEKTPOIU3EPHI C TBEP JBIM CTAIbHBIM KaTOJOM
n uapTpyromeid auadparMoil, peakTOpsl IS Pa3I0XKEHUS aMaiablaMbl - 3JEKTPOIHM3EP C PTYTHBIM
KaTOJIOM.

CpaBHUTENBHBIM aHAJIN3 TEIUIOBBIX MOTOKOB M MOTOKOB SHEPTHUH B PA3IHYHBIX TEXHOJIOTHIECKUX
CXeMax IPOM3BOJCTBA XJOpAa W €IKOTO HATPHs. DKOJOTHYECKHE W CAHUTAPHO-TUTHCHWYECKHE ACIIEKTHI
INEKTPOXUMHUECKHUX U 3JIEKTPOTEPMUUECKUX IIPOU3BOACTB.

OHepreTHYecKue MpoOJeMbl XUMHUUECKOH TEXHOJOTMH. MHpPOBBIE 3amackl TBEPIBIX, JKUIKUX H
ra3oo0pa3HbIX BUIOB TOIUIMBA. JJMHAMUKa pocTa MOTpeOIeHUS Pa3InYHBIX BUIOB SHEPTOHOCUTENEH.

OO6mas xapakrepucTuka He(TH (YIIIeBOJOPOAHBII COCTaB, COPTa, CBOMCTBA) U HEPTENPOIYKTOB
(ppakuMOHHBIN COCTaB, JETOHAIIMOHHBIE CBOMCTBA, XUMUYECKasi CTAOMIBHOCTh M Jp.), HOJATOTOBKA HEPTH
K repepaboTKe.

[lepBuunbie (puszmdeckue) meTonsl nepepadorku Hedtu. [Ipsmas meperonka HepTu. CoctaB u
XapaKTePUCTHKA AUCTHIUIATOB. ATMOc(epHble M aTMOC(EpPHO-BAKYyMHBIC YCTAaHOBKHM U MPSIMOM
neperoHkd. O4KcTKa NPOAYKTOB MPSIMOM MEPETOHKH OT CEPHUCTBIX U KUCIOPOAHBIX IIPUMECE.

Bropuunbie  (QpU3HKO-XUMUYECKHE) METOABI IepepaboTkn Heptm W HEPTEHIPOTYKTOB.
TexHOMOTHYECKHH PEXKUM U NPUHIUMNHMAIBHAS CXEMa TEPMHUYECKOTO KPEKHHTa C BBICOKOW pEaKIUOHHOU
KaMepoi. AnmapatypHoe opopMIIeHHE Tpoliecca. XapakTepUCTHKa OCH3MHOB TEPMHUECKOTO KPEKHHTA.

['nyOokue  [eCTpYKTHBHBIE — TIPOLECCHl  paclaia  YrieBOAOPOJOB,  IMPOTEKAIOIIUMEe  MpHU
TEPMOKATAIMTUIECKOM  KpekuHre. KaranuTuueckuid  KpeKMHT -  BOKHEWIIMH  MHOTOTOHHa)KHBIM
TEXHOJIOTHYECKUH TIpoliecc nepepaboTku HeTsHbIX (pakiuid. Tunbl KOHTaKTHBIX ammnapatoB. CBolicTBa
OCH3UHOB TEPMOKATAIUTUUECKOTO KPEKHHTa.

KoHTakTHBIe MacChl [ KATaJUTUYECKOTO KpEKUHra. AJIOMOCHJIMKATHBIE KaTalu3aTopbl (OT
NPUPOJHBIX  TJIMH A0  LECONUTCOACP)KAIMX  CHHTETHYECKWX). HoBbIE  MOAM(HIMPOBaHHBIE W
YIBTPacTaOMIN3UPOBAHHHBIE MUKPOC(HEpPHBIEC KaTaIn3aTopHI.

OBOIONNS TEXHOJIOTHIECKOTO O(QOPMIICHHS TpOIecca KaTaTHUTHYECKOTO KPEKWHIa: CTAIlMOHAPHBIH
CJIOI KOHTaKTHOW MacChl, TICEBIOOKIDKCHHBIH MUKPOC(EPHBIH CIIONW M ABWKYIIUICS CIIOW TPaHyIHPOBAHHOTO
katanu3atopa. OCHOBHBIE TEXHOIOTUYECKUE TApaMETPhl COBPEMEHHBIX CXEM TEPMOKATATHTHYECKOTO KPEKUHTA.

Ounctka u crabunuzanus HedrenpoaykrTos. lllenodnas, cepHOKHCIOTHas, aAcOpOIMOHHAs H
KaTaJuTHYecKas OYMCTKA. [ HMAPOOUYHMCTKAa M OYHCTKA Ha CEJNEeKTHUBHBIX pacTtBopurensx. OxpaHa
OKpYyXarolei cpeasl npu HedTenepepadboTKe.

[TpoMmbinuIeHHBI opraHudeckuii cuHTe3. OCHOBHBIE I'PYIINbI HCXOJHBIX BELIECTB (MapapuHOBBIE,
oJieUHBI, alleTUICH, apoMaTHYECKUe, OKHCh YTJepoJla U CHHTEe3-ra3), UCHOJb3YEMbIX B OpraHHYECKOM
CHHTe3e.

TunoBsle mpouecchl OOJBIIONO0 OPraHMYECKOTO CHHTE3a: OKHCJICHHE M BOCCTAaHOBJICHHE,
THAPUPOBAHME M ACTHAPHUPOBAHHWE, THIApaTallMs M JAeruaparanus, TCUAPONIH3, aIKUIHNPOBAHUE,
KOH/ICHCAIWsI, MOJMMEpH3alys, dTepuuKalus, HUTPOBAHHE, TaJOT€HUPOBaHUE, CyIb(GUpOBaHHE U T.II.
OTnuanTeNnbHBIE 0COOEHHOCTH MPOLECCOB MPOMBIIIIEHHOTO OPTaHNYECKOTO CHHTE3A.

CuHTE3BI Ha OCHOBE OKHCH yriiepoaa u Bogoponaa. Paboter Cabatee, Opnosa, @umepa u Tpomma.
CuHTE3bI aJIKaHOB (JJ0 CHHTETHYECKOT0 OCH3MHA), aJIKeHOB, KHCIOPOACOAEPIKALINX COSTUHEHHUH.

Cunre3 MeTaHoJa. AHAIOTH (DYHKIIMOHAIBHBIX CXEM IMOJIYUCHHS a30TO-BOJAOPOAHON cMecH (is
CHHTE3a aMMHaKa) M CHHTe3-Ta3za (IS MONydyeHHs MeTaHoisa). OU3MKO-XMMHYECKHe OCHOBBHI Ipoliecca.
IIpuMenumocTs ypaBHeHUs1 TeMKHHa U1 aHaJIu3a CKOPOCTU CHHTE3a METAHOJA.

TexHonormueckast u GyHKIIMOHAIBHBIE CXEMBI CHHTE3a MeTaHoIa. KOHCTpYyKTHBHBIE 0COOEHHOCTH
KOJIOHHBI CHHTE3a W KOHTAKTHBIX CUCTEM. TeXHHKO-3KOHOMHYECKHE ITOKa3aTeNIH arperaTa ¢ COBMEIIEHHOMH
HacaJIKOHW KOJIOHHBI.

HoBele HanpaBiieHus B pa3BUTHM NPOU3BOJCTBA METAHOJA: YKPYINHEHUE MOIMHOCTU €JUHUYHOTO
obopynoBaHusi, OECKOHBEpCHOHHas IepepadOTKa CHHTE3-Ta3a, COBMCEIICHHE CHHTE3a MeTaHola C
MPOU3BOJCTBOM APYTHUX MpoAyKTOB. OXpaHa OKpyXarouieil cpeabl B IPOU3BOACTBE METAHOIA.

lunparanus sTuneHa (CEpHOKUCIOTHAS U TpsMas KaTalUTHYecKas) - OCHOBHOM IPOMBIIUICHHBIN
croco® mpou3BoJCcTBA 3TaHONA. DU3MKO-XMMHUYECKHE OCHOBBI M TEXHOJIOTHYECKHE CXEMBI MPOIECCOB.
TeXHUKO-9KOHOMHUYECKHE NOKa3aTelln 00X CXeM IOIy4EeHHUs STHIOBOTO CIIUPTA.

IIpomsBoacTBO BBICOKOMONIEKYISIpHBIX coenuHeHnid (BMC). CeipreBasi 0a3a, cocTaB W OCHOBHBIC
corictea BMC. TlonuMmepu3alliOHHbIE ¥ TOJWKOHIEHCAIIMOHHBIE  IOJMMEPHl, WX OCOOCHHOCTH.
TepMmoruracTHYHBIE U TEPMOPEAKTHBHBIE TIONMEPHI.

IIpomemmurenHoe noxydenue nonudTHiaeHoB (I19) wuskoit (IIOHIT) u Beicokoit (ITOBII) mmotHOCTH.
OCO0EHHOCTH TEXHOIOTHYECKON CXEMBI PaJUKaIbHONW MOJMMEPHU3ALNH 3THUICHA MIPU PA3IMIHBIX IABICHHUAX B
ra3oBoii (a3e Ha okcuaHbIX U Llurnepa-HarTa kaTanuszaTopax B anmaparax C ICEBIO0KIKCHHBIM CIIOEM.

Xumuueckass MoAM(UKALUSA KaKk METOJ HNPOMBIIIICHHOTO IOJYYeHHs IOJIMITHICHOB C HOBBIMHU
SKCIUTYaTallMOHHBIMH  CBOHCTBaMH.  XJIOPDHPOBAHHBIA M  XJOP-CyJb(UPOBAHHBIH  IOJMITUICHBI.
TexHonorus nepepaboTku u oOsacth npuMeHeHus [0 W u3zmenuit U3 Hero. DKOJIOIMYECKHE acIEKThI
IIPOU3BOJICTBA U NEepepabOTKH ITOJIUITUIICHOB.




5. | O6pa3oBaTeabHbIE TEXHOJIOTHH

[Tpu monroroBKe CrEenUaINCTOB-XUMHUKOB UCIIOJIB3YIOTCS CIIEAYIOIUE OCHOBHBIE (DOPMBI TPOBEICHUS
Y4IeOHBIX 3aHATHIA:

- HHTEPAKTHBHbIC JICKIINY;

- JICKIIAX Tpecc-KOH(pEepEHIINH;

- TPEHUHTH M CEMHUHAPBI PO Pa3BUTHIO IPO(YECCHOHATBHBIX HABBIKOB,;

- TPYNIIOBBIE, HAay4YHbIE TUCKYCCHH, 1eOATHI

6. | Ucnmoabp3yeMble pecypchl HHPOPMALHOHHO-Te1eKOMMYHUKAMOHHOI ceTn «Internet; nngopmanuonnsie
TEeXHOJIOTHH, IPOrPpaMMHbIe CPeJICTBa U HH()OPMALMOHHO-CIIPABOYHbIE CHCTEMbI

HNudpopmanuonHoe odecneyeHue
6a3bl TaHHBIX, THYOPMALIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayuynas snextpoHHas Oubinoreka
http://elibrary.ru/default.asp Poccuiickas HarmoHambHas OHOIHOTEKA
http://primo.nlr.ru http://nbmgu.rudnexTponnas 6ubnmroreka Poccuiickoii rocyaapcTBeHHON
OnboTeKH

7. | ®opMBI TEKYIIET0 KOHTPOJIsA

TECTOBEIN KOHTPOJIb, KOHTPOJbHBIC pa60TLI, KOJIJIOKBUYMBI

8. | ®opMa MPOMeKYTOUHOI0 KOHTPOJIsS

OK3aMCH

Pa3pa6oTumk: K.T.H., mpodeccop kadeapbl xumun Apuyakona P./L.



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

