AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI

B1.B.05 «XuMuueckast TeXHOJIOTHs»

Hanpagsaenne noarorosku 04.03.01 «Xumust (ypoBeHb 0aKajnaBpuaTa)»

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

CTY/IEHTOB.

Mecto qucuuniuHasl B crpykrype OIIOII BO 6akanaBpuara
JucturumHa « XMMUUYecKasi TEXHOJIOTHS» OTHOCUTCS K YacTH, (popMHUpyeMOoil ydacTHUKaMH 00pa30oBaTeIbHbIX
OTHOIIEHNH OCHOBHOM Mpo¢ecCHOHaNbHOW 00pa30BaTeIbHON NMpOTpaMMBbl OakajgaBpHaTa IO HAIPaBICHUIO
monrotoBku 04.03.01. «Xwumus (ypoBeHb OakanaBpuara)». M3ydaeTcst B 5-oM cemecTpe.

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

Koa 1 HamMeHOBaHMe KOMIIETEHIIU I |

Nupuxaropsbl

Jeckpunropsl

Yuusepcaiabhble komnerenunu (YK)

YK-3 Cnoco6eH ocyuiecTBJIsITh
coMaJIbHOE B3aUMoO/IeiicTBHE U
peann3o0BBIBATH CBOIO POJIb B
KOMAaH-/1e

YK-3.1. OnpenensieT CBOO
POJb B COIIMATEHOM B3aHMO-
JEHCTBUU U KOMaHIHOH pabo-
T€, ICXOMS U3 CTPATCTHH
COTPYAHUYECTBA I JOCTH-
JKeHUS MOCTaBJICHHOM 1IeNIH;

YK-3.2. [Ipu peanuzanmun
CBOEH POJI B COL[MATIBHOM
B3aUMOJIEUCTBUHU M KOMAaH/I-
HOH paboTe yUYUTHIBACT OCO-
OCHHOCTH MOBEJICHUS U
HWHTEPECHI IPYTUX YYaCTHHU-
KOB;

YK-3-3. Aranmupyer
BO3MOJKHBIE ITOCIIEACTBUS
JIMYHBIX JIEHCTBUN B
COLMAJIbHOM B3aUMO/JIEHCTBUI
1 KOMaHAHOW pabore, n
CTPOMT NPOTYKTHBHOE
B3aMMOJEIICTBUE C y4ETOM
3TOTO;

VK- 3.4. OcyuiectBisier
oOMeH nHpopmanue,
3HAHUSIMH U OTIBITOM C
YJIeHAMH KOMaH/]Ibl;
OLICHUBAET HJICH OPYIUuX
YJICHOB KOMaH[IbI JIS
JOCTH KEHHS TIOCTaBJICHHOM
eIy,

YK-3.5. CobionaeT HOpMBI 1
yCTaHOBJICHHBIE TTPaBHIIa
KOMaHIHOH paboTHI; HECET
JIMYHYIO OTBETCTBEHHOCTbH 32
pe3yJbTar.

3HaTh:

- pyHKIIIM U cpencTBa OOIICHNS;
- IICHXOJIOTHYECKHE 0COOCHHOCTH
OOIICHUS ¢ Pa3TUIHBIMA
KaTeropusMH TPpYHII Jroei (1o
BO3PacCTy, STHUYECKUM H
PETUTHO3HBIM TIPU3HAKAM U JIP.);

- HICTOYHUKHU, IPUYUHBI U
CIIOCOOBI YIIPABICHUS
KOH(JIMKTaMH;

- METOJIMKH BOCIIUTATEIHHOM
paboTHI, OCHOBHBIE IPHHIIUATIBI
JIEATEeILHOCTHOTO I0IX0/1a, BUIBI
U TIPUEMBI
COBPEMEHHBIX ITeIarOrMIeCKUX
TEXHOJIOTHH;

- METOJIbI YOeXKIeHUS,
apryMeHTaIlui CBOCH MO3HIINY;

- CYIIHOCTHBIC XapaKTEPUCTHKH U
THUTIOJIOTHIO JIU/IEPCTBA;

- (hakTOpBI AP PEKTUBHOTO
JUIepPCTBA.

YMmerh:

- 3¢(eKTUBHO B3aUMO/ICHCTBO-
BAaTh C JPYTUMH YICHAMH KOMaH-
IIBL, B T.4. y9aCTBOBAaTh B OOMCHE
uHpOopManuel, SHaHUSIMHA U
OIIBITOM, U TPE3CHTAIIUH PEe-
3yJbTaTOB PabOTHl KOMAHIbI,

- IUTAHUPOBATh, OPTaHH30BHIBATH
U KOOPIUHHUPOBATH pabOTHI B KOJI-
JIEKTHBE;

- MOJICPKUBAThH B KOJUICKTHBE
JIEIIOBYIO, IPYKEIOOHYIO aTMO-
chepy.

Bunagern:

- METOJIMKOH BOCIIMTATEIbHOM
paboThI, OCHOBHBIMH TIPUHIIHIIA-
MM JIeITE€ILHOCTHOTO IIOAX0/a,
BHJIaMU ¥ NIPUEMaMH




COBPEMEHHBIX NEIarorn4ecKux
TEXHOJIOTHH;

Ipodeccuonanbubie komnerenuuu (IK)

IIK-2 Cnoco0eH HCIOJIL30BaTh
COBPEMEHHYI0 anmapaTypy npu
NMPOBeIeHNH HAYYHBIX HCCJIEN0BA-
HUH.

MK-2.1. 3HaeT TeXHHUYECKHUE
JAaHHBIE COBPEMEHHOW XUMU-
YECKOH anmaparypsl, ¢ LEIbIO
TTOJTyYCHUST JOCTOBEPHBIX pe-
3yJbTaTOB HAYYHBIX UCCIIEO0BA-
HUM

IIK-2.2. YMeeT UCIIOIb30BATh
COBPEMCHHYIO anmaparypy npu
MIPOBEACHUH HAYYHBIX
HUCCIICIOBAaHUM

IIK-2.3. Bnageer 6a30BbIMU
HAaBBIKAMH UCIIOJIB30BAHUS
COBPEMCHHOM ammapaTypsl pu
MIPOBEACHUH HAYIHBIX UCCIIEIO-
BaHHUH.

3HaThb:

- TPUHIUIEI PabOTHI COBPEMEH-
HBIX aHAIUTHYECKUX IPHOOPOB;

- TEOPETHIECKHE OCHOBBI
XUMHUUYECKHX, (PU3HUECKUX,
(PU3MKO-XMMUYECKUX METOI0B
aHaNIN3a;

- IPUHIUIBI paboTHl COBpPEMEH-
HBIX aHAJIMTHYECKHUX IPUOOPOB,
UCIIONIb3YEMBIX TIPH NPOBEACHUH
COOCTBEHHBIX HAYYHBIX HCCIIEIO0-
BaHUH.

YMmers:

- TOJIy4aTh ¥ HHTEPIPETHPOBATh
AQHATUTHYECKHI CUTHAI TIPH
MIPOBECHUH aHAIN3a;

- IPOBOJIUTH OTOOP U MOJTOTOBKY
npo0 K aHaM3y, MPUMEHSTh
COBPEMEHHYIO armaparypy

NP aHAJIM3€ CIIOMKHBIX

10 XUMHYECKOMY COCTaBY
00OBEKTOB, OCYIIECTBIISATH
MaTeMaTHIECKyI0 00paboTKy
MTOTY9EHHBIX
9KCTIEPUMEHTAIIbHBIX

JIaHHBIX, HHTEPIIPETHPOBATH
TIOTy4eHHBIE PE3yIbTaThl
HCCJICIOBaHUI;

- UCTI0JIb30BAaTh MHCTPYMEHTAJIb-
HBIE METO/Ibl aHAJIN3A IIPU IIPO-
BCJICHNU HAYYHBIX HCCHeL[OBaHHﬁ.
Baaners:

- HaBBIKaMH pabOTHI Ha COBpe-
MEHHOM aHAINTHYECKOM 000py-
JIOBaHMH;

- HaBBIKaMH paboThI Ha
COBPEMEHHOH armaparype

TIPY TIPOBEJICHUN XMMHUYECKUX
9KCIIEPUMEHTOB;

- METOJlaMH PETUCTPALUHA U
00paboTKH pe3yabTaToB
XUMHUYECKUX SKCIIEPUMCHTOB
HaBBIKaMH pabOTHI Ha
COBPEMEHHOI amnmnaparype 1npu
MIPOBEJCHNH COOCTBEHHBIX
HayY4HBIX UCCIIEJOBAaHHH.




CTpyKTypa U cojiep:KaHUe THCIUIIIHHBI
4.1. CTpyKTYypa JMCUHNJIHHBI

Bup yueoHoii padoThl Bcero yacos 5 cemecTp
OO01mast TPyZOEeMKOCTh TUCITHIIIHHBL 216 216
AyIUTOpHBIE 3aHATH 90 90
Jlexmmn 36 36
JlabopaTopHBIE 3aHATHS 54 54
CamocrosTenbHas paboTa CTYICHTOB 99 99
KonTtpons 27 27

4.2. Copep:xaHue THCHUIIIHMHBI
Tema 1. IIpenmer u 3aga4n XUMHYECKOH TeXHOI0ruH. OCHOBHbIE TEXHOJIOTHYECKHE MOHATHUS U
onpeneneHus. Kitaccnpukanus ocCHOBHBIX NPOLECCOB.

IIpenMer M 3agauM XUMUYECKOM TEXHOJIOTMU. BakHellne HanpaBleHUS pPa3BUTUS XUMUYECKOU
TEXHUKH U TEXHOJIOTUH. XUMHUYECKasi IPOMBIILIEHHOCTh M IPOOJIEMbI KHU3HE00eCIeYeHNSI.

Ponp u macmTaObl MCTOJIB30BaHUSI XMMHUUYECKHX IPOLECCOB B Pa3lMYHBIX cepax MaTepHaIbHOTO
IIPOU3BOJICTBA. MecTO XMMHUYECKOH MPOMBIIUIEHHOCTH B HAPOJAHOXO03SIHCTBEHHOM KOMIUIEKCE CTPAHBI.

Xumuko-texHonorundeckuit mpouecc (XTII) u ero conepxxanue. Jlumutupyroniue craauu. I[Iporeccel,
MIPOTEKAIOIINE B KHHETHICCKON, MNP PY3HOHHOHN U IEPEXOTHON 00IaCTSIX.

Texnonmormueckue Kputepud 3(pdekTnBHOCTH  (YHKIHOHUPOBAHUS  XHMHUKO-TEXHOJOTHYECKOTO
mporiecca.

OCHOBHBIE  TEXHOJIOTHUECKHE TIOHATHS W  OMNpPENeNICHUS: IPOU3BOIUTECIBHOCTh, MOIIHOCTD,
WHTCHCUBHOCTh, PACXOIHBIC KOX(P(UINCHTHI, CTETCHb IPEBPAIICHUSA, BBIXOJX NPOIYKTa, CEJICKTHBHOCTH
(unTerpanbHas u audpdepeHnnanbHasN).

Krnaccudukanms  OCHOBHBIX  INPOLIECCOB ~ XMMHYECKOW  TEXHOJOTHMH. | MIpOoMeXaHWUYECKHe,
MaccooOMeHHbIe (Au((y3HOHHBIC), TEIJIOBBIC, XUMHUUCCKUE U MEXaHUIECKUE TPOIIECCHI.

Kunernueckue 3aKOHOMEPHOCTH OCHOBHBIX MPOIIECCOB XMMUYECKOH TexHoyoruu. IIoHATHE ABMXKYIIEH
cunbl XTII.

OpraHu3anMOHHO-TEXHUYECKass CTPYKTypa OCHOBHBIX IIPOLIECCOB  XHMHUYECKOH  TEXHOJIOTHH.
[epronndeckue, HempepblBHBIE U TmonyHenpepbiBHIe XTII. I[IpomonkKHTeNbHOCTh, TEPHOA W CTEICHBb
HETPEPEIBHOCTH.

CxeMbl IBIDKCHHSI MaTEepPHAIbHBIX M JHEPIreTHYECKHX ITOTOKOB. [IpSIMOTOUYHBEIC, TMPOTHBOTOYHBIC H
MIEPEeKPECTHBIC TIPOIIECCHI.

lomorennsie u rereporeHHble XTII. CranmonapHbie (YCTAHOBHBINHECS) H HECTaIl[HOHAPHBIC
(HeyCTaHOBHBIIHECS) IPOIECCHI.

3amaud M OCHOBHBIE CTAJUM HAYYHO-HCCIIEOBATENILCKOMW, OMBITHO-TIPOU3BOJCTBEHHOW M IPOEKTHOU
paboTel B XMMHMYECKOH MPOMBINUICHHOCTH. OCOOEHHOCTH W3Y4YEHHS IPOMBIIUICHHBIX  XHMHKO-
TEXHOJIOTMUECKHX IIPOIIECCOB 10 CPABHEHUIO C JIAOOPATOPHBIMH HCCIIEI0BAHUSIMH.

Tema 2. O0uiue BONPOChl XUMHYECKOH TEXHOJIOTHH

TepMoauHaMUYECKHE pacyeThl XHUMHMKO-TEXHOJIOTMYECKHX IIPOIECCOB. IJKCTEHCHBHBIE (00BeM,
BHYTPEHHSISI JHEPTUs, SHTAIbINS, JHTPONUS W Jp.) ¥ HHTEHCHUBHBIE (TeMIepaTypa, HaBJeHHE M Jp.)
TepMOJMHAMUYecKue mapaMmeTpbl M nHTeHcupukauus XTII. PaBHOBecHs B TOMOTEHHBIX M TETEPOr€HHBIX
XMMHUKO-TEXHOJIOTHYECKUX Iporeccax. M3menenne sHeprum ['mbOca u HampaBiieHHe NPOTEKaHUs Hpolecca.
MeTo/pI TEOPETHYECKOTO pacyeTa U SKCIEPHUMEHTAIBEHOTO OIpe/ieNIeHNsI u3MEHeHus SHepruu [ nboca.

KauecTBeHHass ¥ KONMYECTBEHHAas OLEHKA MOJBMKHOTO XUMHMYECKOIO pPABHOBECHs. 3aKOH
JeicTByromux Macc. KoHcTaHTa paBHOBECHUS U PABHOBECHBIN BBIXOJ POTYKTA.

OCOOEeHHOCTH HCCIIEIOBAHNSA PABHOBECHS B I'e€TEPOTCHHBIX TEXHOJOTMYECKHX Iporeccax. [IpaBmiio
(a3 u (ha3oBbIe paBHOBECHS.

Brusiane naBieHUs, TeMIepaTypbl, KOHILEHTPAIMH M JPYTUX (AKTOPOB HA COCTOSHHE XHMHYECKOTO
paBHOBecHs. Pacuer paBHOBECHS 10 TEPMOANHAMHYECKUM JTaHHBIM.

OCHOBHBIE TIPHUHITUIBI TEPMOJHMHAMUYECKOTO aHanmn3a X1II. CyIIHOCTh DKCEPTreTHYECKOTO METOJa.
Dkceprerudeckuii bananc u sxcepretuaecknit KITJT.

Hcrnonb3oBaHKe 3aKOHOB XMMHUECKOH KMHETHKH TIPH BEIOOPE TEXHOJIOTMYECKOT0 PeKHMa.

IlonsATHE XUMHYECKOM U «TEXHHYECKOW)» KUHETHUKH. 3HAU€HHE TEPMOJUHAMUYECKUX, MHKPO- H
MaKpOKUHETUYECKUX 3aKOHOMEPHOCTEH [l TEXHOJIOTUH.

DaKTOpbl, OMNPECIAIOIIUE CKOPOCTh XMMHUKO-TEXHHYECKUX IIPOLECCOB, MPOTEKAOUIUX B TOMO- U
TeTepPOreHHbIX cpesiax. Posib KOHIEHTpAMK peareHTOB, TEMIepaTyphl, JaBiIeHHUsS U OOHOBJIEHHS MOBEPXHOCTH
pearupyromux (a3 Ha CKOPOCTb MPOTEKAHUS TEXHOJIOTHYECKUX MPOLIECCOB.

OcHoBHble (hopmynbl ckopoctd XTI1. Kunernka syieMeHTapHBIX (OJHOCTAIUHMHBIX) M HEIJIEMEHTAPHBIX




(COXXHBIX) XUMHUYecKHX peakiwil. KoHcranta (koa(dduupent) ckopoctd. BimsHue NBUKYyLIEH CHIBI Ha CKOPOCTh
TEXHOJIOTMYECKHX IPOIIECCOB.

TexHomormyeckne MpHUEeMBl YCKOPEHHS (3aMEIJICHUS) peakiii. DKOHOMUYECKHE W TEXHOJOTHYECKHE
(aKTOpBI, OTpaHWYMBAIOIINE NPUMEHEHHE BBICOKHX TEMIIEpaTyp W MABICHHUH KakK CpPEACTB DPEryIUpOBaHHUS
ckopoctu XTII.

Brustane runponnHaMUYecKoi OOCTAaHOBKH W TypOyJICHTHOCTH pearupyromeil cMecH Ha CKOPOCTD
TEXHOJIOTHYECKHX TPOIECCOB.

IIpombinieHHbld  KaTamu3. [Ipou3BOACTBEHHBIE MPOLECCHl C MNPUMEHEHHUEM TBEPIBIX, XHUIKUX U
razoo0pasHbIX KaTann3aropoB. OCOOEHHOCTH anmapaTypHOro O(MOPMIICHUS KaTaIUTHYECKUX IPOIECCOB.
BrokaranuzaTopsl 1 ”UMMOOHIM30BaHHbIE (PEPMEHTHI.

CelppeBas 0a3a XUMHUYECKOH IMPOMBIIUIEHHOCTH. 3aJaud CTaHAApTU3alU{, KOHAMIMOHUPOBAHUSA U
o0orarieHus ChIpbs.

CyIHOCTE KOMIUIEKCHOTO U PAllMOHAIBHOTO HCIOJIB30BAHUS CBIPHEBBIX pecypcoB. IIpuHIMIBI
OpraHU3aIMN MaJIOOTXOAHBIX U O€30TXOJHBIX TEXHOJIOTHUECKIX CXeM. BTopHdaHOE CHIphe 1 ero mepepadoTKa.

OyHIaMeHTaNbHbIe KpuTepud 3S()(OEKTHBHOCTH HWCIIONB30BAaHUS CBHIPHEBBIX W DHEPTETUIECKUX
pecypcoB.

Bunpl ¥ HCTOYHUKH SHEPTUH, WCIONB3yeMble B XHUMHYCCKAX MPOMU3BOJICTBCHHBIX IIPOIIECCAX.
ComocraBieHne MacmTaboB HM3MEHEHHS PAa3MUYHBIX (OpM JHEPrHM B THIIOBBIX IpoIleccaX XHMHYECKOH
TEXHOJIOTHH.

TepmonuHamMuyeckas IIKajla KauecTBa TEIUIOBOM SHEPTUH. YpaBHEHHs OajlaHca SHTPOIMH; POCT SHTPOIHHU B
TEXHOJIOTHYECKOM Ipoliecce. DHEProTeXHOJIOTHIECKHUE CXEMBI U UX CYLTHOCTb.

Xumuueckast TEeXHOJIOIMsI ¥ MaTepuasioe/icHue. CoBpeMeHHas! CHCTeMaTHKa KOHCTPYKIIMOHHBIX MAaTepHaIOB TI0
COCTaBY, CBOMCTBaM 1 (DYHKIIMOHAJILHOMY Ha3HAYCHHIO.

OyHKIMOHAIBHBIE MaTepUallbl B XUMUYECKON TEXHOJIOTUH: KaTalnu3aTopbl, a0COPOSHTHI, MEMOpPaHbI, (PUIIBTPYIOLINE
COCTaBBI, CEHCOPBI, IEKTPOBI U T.I.. MeTayummieckne U HEMETaUTMIECKIe MaTepraibl, OCOOCHHOCTH HX 3aIllUTHI OT
KOPPO3HHL.

CoBpeMEHHOE XHUMHYECKOE IIPOM3BOJICTBO KaK CIIOKHAas cucTeMa. llocTaHoBka oOmied 3amaqn
pa3paboTKU U CO3MaHus XUMHUKO-TexHOoIornaecknx cucteM (XTC). [IpuHImITEl 1 001mas cTpaTterus CHCTEMHOTO
MOIX0/1a.

OcHOBHBIC TOHATHA W omnpexaeneHus cucremHoro aHamm3a XTC. Kmaccnpukamms monemeit XTC. Twursr
TEXHOJIOTUYECKHUX CBS3EH.

CrpyKTypHas mepapxus TEXHOJOTM4Yeckux cucrteM. Maremarnueckue moaenu X1C. 3amaun cuHTe3a,
a”aim3a u ontuMuzanuu mozener XTC. ITpoGiemsl, BOSHUKAIONINE NPH pa3paboTKe U 3KCILTyaTalluy arperaTton
OoutbII0M equHUUHOM MorHOCTH. Hanexuocts XTC.

OKOHOMHMYECKHE TIOKa3zaTelu 3(PHEKTUBHOCTH XUMHUYECKOTO IIPOM3BOACTBA. TEXHHUKO-IKOHOMHUYECKHE
0COOEHHOCTH XMMHYECKOH MPOMBIIIIEHHOCTH. CTpyKTypa 3aTpaT Ha MPOM3BOJICTBO M PEaNU3alMUIO MPOIYKIHH.
CebecTonMOoCTh TIPOAYKIINH, MPHUOBLTH U IIeHOo0Opa3oBaHue. OrieHKa (P PEKTHBHOCTH HHBECTUIIMOHHBIX TIPOCKTOB.

Tema 3. TeopeTudyeckue OCHOBbI XUMHYECKOH TEXHOJIOTUH

Maxkpockonmueckass Teopus (U3NKO-XUMHUYECKHX SBICHUH - TeopeTHdeckas 0a3a XHMHYIECCKOU
TEXHOJOTUH. BakHeWmme MaKpOCKOMYECKHE TapaMeTphl, XapaKTepH3YIOIIHE MEPeHOC U TIPEeBpalCHUE
BEIIECTBA, UMITYJIECA ¥ SHEPTUH B pacIpeIeIIEMbIX HEPaBHOBECHBIX CHCTEMAX.

Oo6o06mennas hopma quddepeHraIbHbIX ypaBHEHNN OanaHca, CBSI3bIBAIOMINX (QYHKIIUH [IOTHOCTH,
IIOTOKa M HWCTOYHMKA cyOcTaHimu. Kiaccumuyeckue 3aKOHBI IPONOPIIMOHATIBHOCTH KOHAYKTHBHBIX ITOTOKOB
XMMHO9ECKOTO KOMITOHEHTA, MMITyJIbCa ¥ TETUIOTHI TPaIUCHTOB KOHIIEHTPAIINH, CKOPOCTH U TEMIEPaTypHI.

XapaxreprcTrka Ko3(h(HIMEHTOB IepeHoca B pa3NiIHbBIX cpeax. KorkperHsre Gopmsl quddepeHraiIbHbIX
ypaBHEHHMI1 OaaHca BEIeCTBa, UMITYJIbCa M SHEPT UL

DNeMEeHThl MEXaHWKH XHIKOCTeH M Ta30B. BaxHelmme (U3NUECKHE CBOWCTBA «WACAIBHBIX» W
«peanbHBIX» XKHUJIKOCTEH, OTHOCAIIMECS K IPOLIECCAM XUMHUECKOM TEXHOJIOTHH.

DneMeHTHI THIPOMEXaHUKH M TeXHU4ecKor runpapiuku. [uddepeHnuanpaeie ypapHeHH Diiiepa Uit
nokosuieics xxuaKoctu. OCHOBHbIE ypaBHEHUSI THAPOCTATUKU U 3aKOH [lackais.

Pexumbl gBmkeHus sxkuakoctu. Kpurepwit ruppoamHaMudeckoro mnomobust PeitHonmbaca. Tedenue
CIUIOUTHOM Cpeibl B I1aIKOCTBOJIbHBIX KaHajax.

OCHOBBI THIPOKHHETHKH W THIPOJUHAMUKH, YypaBHeHHMEe bepHymm. MarepuanpHeiii 0OanaHc
THIPOMEXaHUIECKHX MPOIIECCOB.

JBwxymias cuia THAPOMEXaHWYECKHX IporieccoB. Hacockl, HacOCHas yCTaHOBKA, KOMIIPECCOPHBIE
MamyHbEL. MeToAbl cMeneHns (a3 1 pa3BeACHUs TeTepOreHHBIX CMeceil.

TerutoBbIe MPOLIECCHI B XUMUYECKOH TeXHONOTHH. OO0Ias XapakTepuCTHKa MPOIECCOB TEII000OMeHa.
OCHOBHOE YpaBHEHHS TETIONEPEIauH.

VpaBHEeHHS TEIUIOMPOBOIHOCTH TUIOCKOW M MMITHHAPpHYIECKOH cTeHKH. KoaQdummeHT Termtonepenadu u
JBUKYIIAsl CHjla TEIUIOBBIX MPOLIECCOB.

Crnoco0bl  Teryionepesay: TeMIoNpoBOIHOCTh (3akoH Dypbe), KOHBEKIMS (3aKOH OXJaXKICHHS
HerotoHa) n TemoBoe m3nydenue (pacuetHast popma 3akoHoB Credana-bosprmana).

Temneparypnoe mosie W TemmeparypHelii  rpagueHt. Koadduumentsl  Ten-monepeHoca:




MOJYDMITUPUYECKUE KPUTEPHAIbHBIE COOTHOLIEHUs. TeriooTaadya Nmpu M3MEHEHHH arperaTHOTO COCTOSIHUSL.
TennooOMeH ¢ 3epHUCTBIMH MaTEpPHallaM1 1 HACaJAKaMH.

Baxseiimme TemnoBele Tpomecchl (HarpeBaHWE, OXJIAKACHHWE, KOHIACHCALMS W WCIAapeHHE) B
XAMAYEeCKOM TEeXHOJOTWH. BbimapuBaHue (YacTHBIM CIydail WCIApeHHs) KaK METOJA KOHIEHTPHPOBAHUS
pPacTBOPOB TBEPABIX HENETYy4YHX BemiecTB. [IyTH MHTCHCH(UKAIMU MPOIECCOB TETTIOOOMEHA M MOBBIIICHHUS UX
TEPMOINHAMUIECKOH 3P PEKTHBHOCTH.

OOmasi  XapakTepUCTHKAa TEINIOOOMEHHBIX — ammapaTroB. PekynepaTuBHBIC, pETCHEPATUBHBIE U
CMECHUTENBHBIE TEIUIOOOMEHHBIE arIaparsl.

OO0wmue cBeneHUs 0 MacCOOOMEHHBIX Ipoleccax. MecTo MaccomepeHoca B OOIIeH TeXHOIOrHuecKon
cxeme. OCHOBHBIE IPUHIIUIIBI MACCOOOMEHHBIX IPOLIECCOB B CUCTEMAX 2a3-HCUOKOCMb, HCUOKOCIb=JICUOKOCTID,
2az-meepooe mejo U AHCUOKOCHb-MEEPOoe mejio.

PaBHOBecHBIE, KMHETHYECKWE W MeXaHH4Yeckue (akTopbl B OpPraHM3alMU IIPOLECCOB MeX(azHOTo
MaccooOMeHa. MaTepuanbHblii Oananc. Paboune muHun. JIBrmKyas cuia MacconepenadH.

OcHOBHBIE CHOCOOBI Maccorepenadr: MojeKysipHas mh¢y3us (ypaBHeHns Duka), KOHBESKTHUBHBIA
nepeHoc. MoauduImpoBaHHbIE ypaBHEHHS Maccoriepenadn. Cucrembl ¢ TBepmod (asoit. [Iuddepenmmanmsaoe
YpaBHEHNE KOHBEKTUBHOM T (y3HHL.

ITonobue mporeccoB mMacconepenaun. Kpurepun nogobus auddysnorHoro maccomnepeHoca. CpemHsis
JBIDKYIAsl CHJIA ¥ METOJBI pacyeTa MacCOOOMEHHBIX IPOIECCOB. AHAJIOTHS CTALMOHAPHBIX MaccOOOMEHHBIX
MIPOLIECCOB C TETIIOBBIMH.

AbcopOuus. dusnueckne OCHOBBL. PaBHOBecHe B CHCTeME e2az-dicuokocmb. MarepuanbHblil U
TEIUIOBO# OanaHc abCOPOIMOHHBIX IIPOLECCOB, UX KHHETUUECKUE 3aKOHOMEPHOCTH.

AnmapatypHoe  odopmieHne — aOCOpOLMOHHBIX — IIpoueccoB.  MaTemaTudeckoe — MOZAETHPOBAaHHE
HECTAlMOHAPHBIX ~IIPOLIECCOB  a[COpPOIMM B KOJNOHKAX C HENOJBIDKHBIM ClloeM copOeHTa. OmnucaHue
BHYTpUIU(G]Y3MOHHOTO pexuMa copOuuu  (necopOrmu) BeliecTBA B TOPUCTBIX TIpaHyJax —ajacopOeHTa.
[NpuanrmumansHbe cxeMsl abcopOimu. Kprurepru ocTpoeHust ONTUMAaIBHBIX COPOIMOHHO-IECOPOIMOHHBIX IIMKIIOB.

Ieperonka sxunkocteit. OOmue cBeAEHHWA O MPOCTOI NMEpeTOHKE (AUCTWIIANMKM) M PEKTH(PHKAIHN.
XapakTepucTrka ABYX(a3HBIX CHCTeM >XHIKOCTh-Tap. da3zoBoe paBHOBecne M KiacCH(UKAnUs OMHAPHBIX
CHCTEM.

AnmapatypHoe 0o¢pOpMIIEHHE M MOAEIMPOBAHHE MPOIECCOB Pa3BEACHHS JKUAKHX CMECEH METOIOM
pektudukanuy. [myOuHa pasgeneHus W NPOM3BOJUTENBHOCTh PEKTU(GHUKAIMOHHOW KOJIOHHBL. OCHOBHBIC
HCTOYHUKH JHEPro3arpar Mpu peKTU(PHUKALKMN U ITYTH UX CHUKEHHUSI.

[Mpoueccbl MeMOpaHHOTO pasiesneHus cmecedd BeuiecTB. CyIIHOCTh M KHHETHYECKHE OCOOEHHOCTH
MeMOpaHHOW TEXHOJIOTMH. PaBHOBecHble W KuHeTHYecKHe (akTopbl, ompezaeisomue 3(QdeKTHBHOCTD
MeMOpaHHOTO pa3eNIeHusL.

Hepapxuueckasi CTpyKTypa COBPEMEHHBIX MEMOpPaHHBIX MaTepuaioB. TeopeTmueckass MUHHUMAaTbHAsS
pabota pa3BeneHus. MemOpaHHbIe annapaThl; MHOTOCTYIIEHUAThIE KaCKabl pa3/IeIUTENbHBIX MOTYEH.

MonennpoBaHie XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB. 3HAUYCHWE W B3aWMOCBS3b TEOPETHUECKHX
9KCTIEPUMEHTAIBHBIX METOJIOB HCCIIe0BaHMsL. MoeMpoBaHue Kak CPEICTBO COKPAILIEHHUS] CPOKOB Tepexo/ia OT
J1a00paTOPHBIX UCCIIIOBAHUHN K IIPOEKTHBIM Pa3paboTKaMm.

Teopust moo0Ms Kak OCHOBAa MOJICIMPOBAHUSI XUMHKO-TEXHOJIOTHYECKUX IIPOLECCOB U PEAKTOPOB.
Bunet mono6us u knaccudukarys Mojesnei (CHMBOJIMYECKUE, pealbHbIe M MBICTICHHBIE).

BI/I)II)I MOACIIUPOBAHUA B XUMHYeCKol TexHojoruu. OO0macTu NPpUMEHCHNUA W OrpaHUYCHUA
UCTIOJIb30BaHus hU3UUecKoro MoaeupoBanus. Mozens Mexanndeckoro nojgoous. Kpurepuit HprotoHa.

CyHlHOCTB U OCHOBHBIC 3Tallbl MAaTEMATHYCCKOTO MOJACIIMPOBAHHUA: I10CTPOCHUEC MaTeMaTHYSCKOU
MOJENH, CO3JaHHe aIrOPUTMa, YCTAaHOBIEGHHE AaJeKBATHOCTH MOAENM U PEaJbHOro Ipolecca.
HpeI/IMyHIeCTBa MAaTEMATUYCCKOTO MOACIIUPOBAHUA HA BJICKTPOHHO-BBIYHUCINUTCIBHBIX MallInHAX.

OO0mue cBeaeHUs 0 XMMHYECKUX peakTtopax. Kimaccmdukaius peakTopoB U PEKUMOB UX PabOTEHI.
TpeGoBaHus, mpeabsBiIsieMble K XMMHYECKHM peEakTopaM. YpaBHEHHS MaTepHalbHOro OajaHca s
3JIEMEHTAapHOTO 00beMa ITPOTOYHOTO PeaKTopa.

FI/IﬂpO,HI/IHaMI/ILIGCKaSI 06CTaHOBKa, OpraHU3allMOHHO-TCXHUYECKad CTPYKTYpa, YCIOBUA
TeHJ’IOO6MCHa, (1)213031:1171 CcoCTaB peaKHHOHHOﬁ CMECH U KOHCTPYKIHUOHHBIC 0COOEHHOCTH XHUMMYECKHX
PEaKTOPOB.

MatemaTHueckoe MOAEIUPOBAHHE XMMUYECKUX PEAKTOPOB M NPOTEKAIOIIMX B HUX XUMHUYECKHX
po1eccoB. XUMUYECKUE PEAKTOPHI C UICAIbHOU CTPYKTYPOM IOTOKA B U30TEPMHUUECKOM PEKUME.

Peaxtopsl uneansHoro cmemenust (PUC) mepumonmueckoro (PUC-II) u mempepsisHOTO (PMC-H)
JIEHCTBUS; UX MaTEMaTUUECKUE MOAENIN. XapaKTepUCTUYECKUE YPABHEHUS IIEPUOJUUECKUX U HENPEPBIBHBIX
PEaKTOpOB B CTAIIMOHAPHOM PEXUME.

Peaktopsl mneansHoTOo BBITecHeHHs (PHIB). MaremaTtmdeckoe ommcanue TpyO4aToro peaxropa B
HecTalMoHapHOM pexume. IIpodwmian JMHEHHBIX CKOPOCTEH TMOTOKa B JIAMHHAPHOM, pPa3BUTOM
TypOYJICHTHOM M HOPIIHEBOM PEXHMMaxX TEUCHMS XXMIKOW PEaKIMOHHOW CMECH B NPUTOYHBIX TPYOUaTHIX
peakrTopax.

CpaBaenue 3 (eKTUBHOCTH PabOTHI MIPOTOYHBIX PEAKTOPOB MACAIBLHOTO CMEIICHHUS U HJICAIbHOTO
BbITecHeHUs1. DaKkTOphl, OrpaHUYMBAIOIINE NPUMEHEHHE ammaparoB, paboTalOMIKMX B pexuMe, ONM3KOM K




UJealbHOMY BBITECHEHHUIO.

Kackan peakTopoB mieanpHOTO cMemIeHHs. MaTeMaTHuecKass MOJENb Kackana. AHAIUTHICCKHE U
YHCICHHBIE METOMBI pacyeTa Kackana. CeKIIMOHHbBIE PEAKTOPHI C IEPEMEIINBAHIEM.

X7AMHYECKHE PEakTOPHl C HEHACATHHOW CTPYKTYPOU THAPOIMHAMHUYECKOW 0O0cTaHOBKH. [IpwuuHBI
OTKJIOHEHHH OT UACATBHOCTH B MPOTOYHBIX PEAKTOpaXx.

Mogenu  peakTopoB  C  HEHJEAJbHOM  CTPYKTYpOM  IOTOKOB  pPEaKUMOHHOM  CMECH.
OpnHomapaMeTpudeckue sueednas u 1udy3noHHast MOIEIH .

Tema 4. IIpou3BoCTBEeHHBIE NPOLECCHI

Crarnyeckie ¥ TPOTHO3HBIC JAHHBIE O CHIPHEBOM M JHEPIETUUECKOM OOECIeUYEeHHH COBPEMEHHBIX
KPYIHOMACIITaOHBIX XUMHYECKUX Npon3BOACTB. CBeleHHS O MHPOBOM W OTEYECTBEHHOM IPOW3BOICTBE
B)KHEHIINX IPYII XUMHUYECKUX MTPOJAYKTOB B TOHHAKHOM M CTOMMOCTHOM BBIP)KCHUH.

OO1mmue cBeneHnst 00 OCHOBHBIX MCTOYHMKAX IMPOMBIIUICHHBIX OTXOJIOB M BBIOPOCOB, X BO3JIEHCTBUH
Ha OKPY>KalolIyIo cpely. Y TWIIU3aLHs OTX0I0B ¥ NepepadoTKa BTOPUYHOTO CHIPBSL.

MHOTOBapHaHTHOCT U CJIOKHOCTh DPEIICHWS 3aJadd CHHTE3a W ONTHMHU3AIMH TEXHOJIOTHIECKON
CXEMBI COBPEMEHHOTO KPYIHOTO XHMHYECKOTO MHPOW3BOACTBA. [IpMHIMI MHOTOCTaIMHHOCTH XHUMHUYECKON
nepepabOTKH UCXOIHOTO CHIPhS B KOHEUHBIE (LIeNIEBbIE) TPOAYKTHI.

OnrtuManbHOe BapbUPOBaHHUE CIIOCOOOB BBOJIAa PEAreHTOB B PEAKIHMOHHYIO 30HY M BBIBOJA INPOAYKTOB
n3 Hee. CTpyKTypHasi OpraHu3anysi MPOLECCOB TEIUIOOOMEHA M BCIIOMOTATENbHBIX IIOTOKOB TETIJIOHOCUTENICH B
COBPEMEHHBIX TEXHOJIOTHYECKUX CHCTEMAX.

IToncucreMbl KOHTPONS M YHPABICHUS TEXHOJOTHUECKHUMH IpoLlecCaMH. BHUIBI TEXHOJIOTHUECKOTro
aHaJIM3a Ha XUMUYECKUX MPEANPUATHSIX.

IlepcniekTHBBI HCNONB30BAHUS CYNEPKOMIIBIOTEPOB IUI aHAIW3a JUHAMHYECKOTO IIOBEACHUS
MHOTOCTYIIEHUATBIX TEXHOJOIMYECKHX CHCTEM M ONTHUMAJIbHOTO YNpaBlIeHHUS ACHCTBYIOIIMMH XMMUYECKUMH
IIPOU3BOJICTBAMH.

Texnomorus cepHoit kucnotel. ChlpbeBas 0a3a CEPHOKHCIOTHOH IPOMBIMIJIEHHOCTH. Buabl
cepocoziepKaliero Celpbsi. Mcronp3oBaHME OTXOMSMIMX Ta30B IBETHOH METALIYPTHH M TEIUIOBBIX
JIEKTPOCTAHIIUH.

[ledHoe oTmeneHHE COBPEMEHHOTO CEPHOKHCIOTHOTO 3aBojad. DH3MKO-XMMHUYECKHE OCHOBBI OOXHTa
cepocoaepxkamero ceipbsi. O6mas xapakrepuctuka nedeid BX3, TIO m KC. MarepuanbHBIf U TEIUIOBOM
0aJyaHC MEYHOT0 OTAEICHNUS U O0KHTra KoJue/[aHa.

OuncTKa 00KUTOBOTO rasa, (PU3NKO-XMMHYECKHE OCHOBBI MEXaHHYECKOTO M JIEKTPUUECKOTO METO/IOB
ourcTKU. OUNCTHOE OT/IENICHHE COBPEMEHHOI KOHTAaKTHOW CEPHOKUCIIOTHOM CHCTEMBI.

PaBHOBeCHBIE M KMHETHYECKHE 3aKOHOMEPHOCTH mpoleccoB okucienus: SO, B SOz Ha Karanuzaropax.
Cucrema IBOMHOTO KOHTAaKTUPOBAHUS U IBOMHON aOCOPOIUHL.

Karanuszarops! okucierust SO, B SOs. Bananuesast kontaktHast macca cepun bAB, CBJl, K. KonrakTHbIe
armaparsl C BHyTPEHHIM U BHEIITHUM TEIIOOOMEHOM.

On3nKO-XUMHYECKHE OCHOBBI a0COPOLMM CEpHOTO aHTMIPHIA W3 Ia30BOM cMecH. MOHOTHIpPATHBIN U
oJIeyMHBIH abcopOepsl. AOCOPOLIMOHHOE OTAEICHNE CEPHOKICIOTHOTO 3aBOIA.

KoHTakTHas1, cxemMa IMpON3BOJICTBA CEPHON KHCIIOTHI KaK CIO0XKHAs XHMMHKO-TEXHOJIOTHUYECKAs! CHCTEMA.
[Tytn nHTeHCH(UKAINN CEPHOKUCIOTHOTO IPOM3BOICTBA. TEXHUKO-3KOHOMHUYECKHE TTOKa3aTeIIH.

[Ipobnema cBszaHHOTO a3zota. KirtoueBoe 3HaueHHE TEXHOJIOTMHU CBSI3BIBAHMS aTMOC(HEPHOTO a30Ta B
peIeHNH IPOI0BOIECTBEHHOTO BOIIPOCA.

Crioco0bl nostydeHust a30TOBOIOpoAHON cMech. CTPYKTypa COBPEMEHHOTO NPOU3BOJICTBA aMMHAaKa U3
MPUPOAHOTO Ta3a. [MOKoe WCIONB30BaHNE T'€TEPOTEHHBIX KaTaln3aTOpOB B MHOTOCTYIIEHYATOH cXxeme
npurotosneHus u ounctka ABC.

TepMoauHAMIYECKHE W KHHETHYECKHE OCOOCHHOCTH IIpolecca CHHTe3a amMuaka. OcobeHHoCcTH
LUPKYJSIIIMOHHON CXEMBL. Y THIIM3ALs OTXOAAIMINX Ta30B. OIEeHKa MOTePh SKCAPTUU U KalIUTAIBHBIX 3aTpPaT.

Ou3NKO-XMMHUYECKUE OCHOBBI W ammnaparypHoe O(OpPMIIEHHME NPOIECCOB CENEKTHBHOTO OKHCICHUS
amMMuaka. [IpoMbIIIeHHbIE KaTaIN3aToOphl. AJIbTepHATUBHBIE BAPHAHTHI IIPOIIECCOB KOHBEPCUH aMMHUaKa.

CTpyKTypa M OCOOEHHOCTH TEXHOJOTMUYECKOH CXEMbl NMPOM3BOACTBA DPa30aBICHHOM a30THOHW KHCIIOTHI.
IMpomsbiennas peammzarmst cxeMbl NO->NO,->HNQO;. OcHOBBI KaTaIUTHYECKOT0 00€3BPEKHMBAHUS OTXOISIINX
razoB. [IpuunHbBI HU3KOW SKCIPreTHUECKOH F3PPEKTUBHOCTH POU3BOACTBA a30THOH KHCIIOTHI.

IIpou3BoACTBO KOHLIEHTPUPOBAHHON a30THOM KHCIOTHL. AHanm3 quarpamm coctosiaus H,O-HNOs u HyO-
H,SO,~HNOs. IpsiMoii (HUTPOOJICYMHBIH) METO IPOU3BOACTBA KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI.

OM3UKO-XUMIYECKHE OCHOBBI M TEXHOJIOTHYECKash CXeMa NPOM3BOACTBA HHUTpaTa aMMOHHS.
Hcnons3oBanne TeIuoTel HeWTpamusanuu. lIpomsBonctBo kapOammuma. llepcrekTuBBI OHMOTEXHOJOTHH B
pemeHny mpooIeMsl (pUKCAIH a30Ta.

IIpomsBoncTBo dochopa u dochopHoit KuUCIOTHL. BBIOOP crmocoba TEXHOIOTHYECKOW TepepadOTKH
(KUCIIOTHOTO, TEPMHUYECKOTO, THIPOTEPMHUIECKOTO, TUIA3MOXUMHUIECKOT0) (PochaTHOTO MUHEPATBHOTO CHIPhS.

OkcTpakioHHass (ochopHas KHCIOTa Kak OCHOBAa IPOM3BOJCTBA MHHEPAJbHBIX yJOOpEHUIL.
DJEeKTPOTEpMHUYECKOE MOy4EeHHE dIeMeHTapHoro Gocdopa u TepMuueckoil GochOpHON KUCIOTHI

DU3NKO-XMMHYECKHE OCHOBBI PA3IOKEHUs! MPUPOIHBIX (ochaToB cepHOi, a30THOH M (ocdopHOit
kucnotamu. [lonurepMuueckuii aHann3 (asoBbIX PaBHOBECHH B PAacTBOpaX MHOT'OKOMIIOHEHTHBIX CHUCTEM -




OCHOBa BBIOOpPAa TEXHOJOTHYECKHX IIapaMEeTpPOB TIpollecca KOMIUIEKCHOW IepepaboTKM —amaTura.
JleruapaTHBIN, MOTUTUAPATHBIN U aHTUIPUTHBINA CIIOCOOBI pa3I0KEHUS.

CoBepIIIEeHCTBOBaHKE aIMapaTypHOro O(OPMIIEHHS KHCIIOTHOTO pPasJIoKEHHUS NPHPOAHBIX (hochaToB:
MIEPEXO/l OT KacKaJa PEakTOpPOB C NMEPEMENINBAHNEM K JIAOMPHHTHOMY THITY HEIPEPBIBHOTO 3KCTpakTopa. CocTan
1 KOHIIEHTpamws obpasyromeiics GochOopHO KUCIOTH B 3aBECUMOCTH OT TEMIIEPATYPHOTO PeXUMa U crocoda
paznoxenus anaruta. bamasc mo ¢pTopy B mpon3BoacTBe (pocOpHOI KUCIOTH U YIOOpEHHH.

OCHOBHBIC HANpaBICHUS INPUMEHEHHUS 3JIEKTPOXHMHUYECKHX IPOU3BOACTB. llepBuuHBIE N
BTOPUYHBIE XUMHUECKHE UCTOYHUKHU IEKTPOIHepruu. IIpeumyniecTBa 3eKTPOXUMHUECKUX MTPOU3BOACTB
nepes XUMHYECKIMH.

TeopeTrndeckiie OCHOBBI JIEKTPOJIHM3a BOJHBIX PACTBOPOB U PACIIABICHHBIX cpel. Beixon mo Toky,
KO3(QUIMEHT UCTIOIb30BaHUS DHEPTUH M OAJIAHC HANPSHKEHHH.

ONIEeKTPOXUMHUUECKOE MPOU3BOACTBO XJOpa U KaycTUdecKoi cojpl. OCHOBHBIE CTaJMU Tpoliecca
MIPUTOTOBJIEHUS U OUUCTKH paccoja. DIEeKTPOIU3 BOAHBIX PACTBOPOB XJIOPHUIA HATPHUS.

THIBI TPOMBIIUIEHHBIX 3JEKTPOTUTHYECKUX BaHH. DJIEKTPOIU3EPHI C TBEP JBIM CTAIbHBIM KaTOJOM
n uapTpyromeid auadparmMoil, peakTOpsl IS Pa3N0KEHUS aMaiablaMbl - 3JEKTPOIHM3EP C PTYTHBIM
KaToaOM.

CpaBHUTENBHBIM aHAJIN3 TEIUIOBBIX MOTOKOB M MOTOKOB SHEPTHUH B PA3IHYHBIX TEXHOJIOTHIECKUX
cXeMax IPOM3BOJCTBA XJIOpAa W €IKOTO HATPHs. DKOJOTHUYECKHE W CAHUTAPHO-TUTHCHWYECKHE AaCIIEKTHI
3NEKTPOXUMHYECKUX U IJEKTPOTEPMHUUECKUX MTPOU3BOJICTB.

OHepreTHYecKUe MpoOJeMbl XUMHUECKOH TEXHOJOTHH. MHpPOBBIE 3amachl TBEPIBIX, JKUIKUX H
ra3oo0pa3HbIX BUAOB TOIUIMBA. JJMHAMUKa pocTa MOTpeOIeHUS Pa3IMYHBIX BUIOB YHEPTOHOCUTENECH.

O6mas xapakTepucTuka HedTH (YrieBOJOPOIHBIH COCTaB, COPTA, CBOWCTBA) U HEDTCIPOIYKTOB
(ppakuMOHHBIN COCTaB, JETOHAIIMOHHBIE CBOMCTBA, XUMHUYECKasi CTAOUIBHOCTb U JIp.), HOJATOTOBKA He(TH
K repepaboTKe.

[lepBuunbie (puszmueckue) meTonsl nepepadorku Hedtu. [Ipsmas meperonka HepTu. CoctaB u
XapaKTepUCTHKA JUCTHIUIATOB. ATMOc]epHble M aTMOC(EepHO-BaKyyMHBIE YCTaHOBKHM [UI1 IPSIMOM
neperoHkr. OYNCTKa MPOTYKTOB MPSIMOIl IEPETOHKH OT CEPHUCTHIX U KHCIOPOIHBIX IIPUMECEii.

Bropuunbie  (QpU3HKO-XUMUYECKHE) METOABI IepepaboTku Hedtm W HEPTEIPOTYKTOB.
TexHONOrHYECKUH PEXUM U NMPUHOUIHAIBHAS CXeMa TEPMHUYECKOTO KPEKHHIa C BBICOKOW pEeaKIMOHHOU
KaMepoil. AnmnapatypHoe opopMIIeHHE Tpoliecca. XapakTepHCTHKa OEH3MHOB TEPMHUECKOTO KPEKHHTA.

['nyOokue  JeCTpYKTHBHBIE  TIPOLECCHl  paclaja  YrieBOAOPOJOB,  IMPOTEKAIoIIUWe  MpHU
TEPMOKATAIUTUIECKOM  KpekuHre. KaranuTuueckuid  KpeKMHT -  BOKHEWIIMH  MHOTOTOHHA)KHBIH
TEXHOJIOTMYECKUH TIpoliecc nepepadoTku HeTsHbIX (paxiuid. Tunbl KOHTakTHBIX ammnaparoB. ColicTBa
OCH3UHOB TEPMOKATAJIUTUYECKOTO KPEKHHTa.

KoHTakTHRIE MacChl [ KATaJUTHYECKOTO KpEKMHTra. AJOMOCHJIMKATHBIE KaTalu3aTopsl (OT
NPUPOJHBIX  [JIMH /0  LEOJUTCOJACPKAIIMX  CHUHTETHYecKHx). HoBble  MOAM(HIMPOBaHHBIE U
YIBTPacTaOMIN3UPOBAHHHBIE MUKPOC(HEpPHBIE KaTaln3aTopHl.

OBOJIONNS TEXHOJIOTHIECKOTO O(QOPMIICHHS TpOIecca KaTaJHUTHUECKOTO KPEKWHIa: CTAMOHAPHBIH
CJIOl KOHTaKTHOW MacChl, TICEBIOOKIDKCHHBIH MUKPOC(EPHBIH CIIONW M JBWKYIIUICS CIIOW TPaHyIHPOBAHHOTO
KaTanm3aropa. OCHOBHBIE TEXHOJIOTHYECKHE TapaMeTPhl COBPEMEHHBIX CXEM TePMOKATAINTHIECKOTO KPEKHUHTa.

Ouncrtka u crabunusanus HedrenpoaykrTos. lllemodnas, cepHOKHCIOTHas, aAcOpOIMOHHAs H
KaTaJuTHYecKas OYMCTKAa. [ HMAPOOUYNMCTKAa M OYHCTKA Ha CEJNEKTHUBHBIX pacTtBopurensx. OxpaHa
OKpYyXarolei cpeasl npu HedTenepepadboTKe.

[IpompImneHHBIN opranndeckuii cuaTe3. OCHOBHBIE TPY MBI HCXOAHBIX BEMIeCTB (Mapa(uHOBEIE,
oneWHBI, aNETHIICH, apOMAaTHYECKHe, OKHCh YyTiIepojJa M CHHTE3-Ta3), MCIOJIb3YEMBIX B OPTaHHYECKOM
CHHTe3e.

TunoBsle mpomecchl OONBIIONO0 OPraHWYECKOTO CHHTE3a: OKHCICHHE M BOCCTAaHOBJICHHE,
THJIPUPOBAHWE W  JAETHAPUPOBAaHME, THApATalUs W JeTWApaTtanus, THAPOJIN3, aJKWINPOBaHUE,
KOH/ICHCAIWsI, MOJUMEepH3alys, dTepuuKanus, HUTPOBAHHE, TaJOT€HUPOBAaHUE, CyIb(GUpOBaHHE U T.II.
OTnuunTeNnbHBIE 0COOEHHOCTH MPOLECCOB NMPOMBIIIIEHHOTO OPTaHNYECKOTO CHHTE3A.

CuHTE3bI Ha OCHOBE OKHCH yriiepoja u Boxopoaa. Pabotsr Cabatse, Opnoa, ®umepa u Tponua.
CuHTE3bI aJIKAaHOB (JJ0 CHHTETUYECKOr0 OCH3MHA), aJIKeHOB, KHCIOPO/ICOAEPIKALINX COSTUHEHHH.

Cunte3 MeTaHona. AHaIorusl QyHKIIMOHAIBHBIX CXEM IOJYyYeHHs a30TO-BOJXOPOAHON cMecH (s
CHHTE3a aMMHaKa) M CHHTEe3-Ta3za (IS MOoNydeHHs MeTaHoisa). OU3MKO-XMMHYECKHE OCHOBBHI IpoOIiecca.
IIpuMenumocTh ypaBHeHUs1 TeMKHHa U1 aHaJIu3a CKOPOCTU CHHTE3a METAHOJIA.

TexHonormueckast u GyHKIIMOHAIBHBIE CXEMBI CHHTE3a MeTaHoIa. KOHCTPYKTHBHBIE 0COOEHHOCTH
KOJIOHHBI CHHTE3a W KOHTAKTHBIX CUCTEM. TeXHHKO-3KOHOMHYECKHE ITOKa3aTeNIN arperata ¢ COBMEIIEHHOMH
HacaJIKOHW KOJOHHBI.

HoBble HampaBieHHS B Pa3BUTHM NPOM3BOACTBA METAHOJA: YKPYIMHEHHWE MOITHOCTH €IMHUYHOTO
obopynoBaHusi, OCCKOHBEpCHMOHHas IepepadOTKa CHHTE3-Ta3a, COBMCIICHHE CHHTE3a METaHola C
MIPOU3BOJCTBOM APYTUX MpoAyKTOoB. OXpaHa OKpyXkarouieil cpeabl B IPOU3BOACTBE METaHOIA.

lunparauus sTuineHa (CEpHOKUCIOTHAS U TpsiMas KaTaIUTHYecKas) - OCHOBHOM IPOMBIIUICHHBIN
croco0 mpou3BojcTBa 3TaHONA. PU3MKO-XMMHUYECKHE OCHOBBI M TEXHOJIOTMYECKHE CXEMBl IPOIECCOB.




TeXHUKO-9KOHOMHUYECKHE NIOKa3aTeln 00X CXeM IOJIy4YEeHHUs STHIIOBOTO CIIUPTA.

IIponsBoacTBO BBICOKOMONEKYSApHBIX coeauHeHnii (BMC). CeipbeBass 0a3a, cocTaB W OCHOBHBIC
coiictBa BMC. Tlonmnmepu3anMoHHBIE W MOJHKOHICHCAMOHHBIE TOIMMEPH, WX OCOOCHHOCTHL.
TepMorutacTHYHBIE U TEPMOPEAKTHBHBIC TIOUMEPHL.

IIpomemurenHoe noxydenue nommdTHiaeHoB (I19) wuskoit (IIDHIT) u Beicokoit (ITOBII) mmotHOCTH.
OCOOCHHOCTH TEXHOJIOTHIECKOH CXEMBI PaJUKaIFHON TOMMMEPHU3ANNN STHICHA TIPU Pa3IMUHBIX JaBICHUAX B
ra30Boii (a3e Ha okcuAHBIX U [{urnepa-HartTa katannzaropax B anmapaTtax C IICEeBIOOKIKEHHBIM CIIOEM.

Xumuueckass Moan(UKALUs KaKk METOJ NPOMBIIIJICHHOTO IMOJYYeHHS IOJIMITHICHOB C HOBBIMH
SKCIUTYaTallMOHHBIMH ~ CBOHCTBaMH.  XJIOPDHPOBAHHBIA M  XJOP-CyNb()UPOBAHHBIH  TOJHITUICHBI.
TexHonorus mepepaboTku u oOiactu npuMeHeHus [1D W m3zmenuit U3 Hero. DKOJOIMYECKHE acCTEKTHI
MIPOU3BOJICTBA U NEPEePabOTKH IMOIUITUICHOB.

5. | O6pa3oBaTeabHbIE TEXHOJIOTHH

[Tpu monroroBKe CrENUaINCTOB-XUMHKOB UCTIOJIB3YIOTCS CIIEAYIOIUE OCHOBHBIE (DOPMBI TPOBENICHUS
y4eOHBIX 3aHATHIH:

- UHTEPaKTHBHBIC JICKIIHN;

- JIEKIUH Npecc-KOH(pEPEHINH;

- TPEHWHTY ¥ CEMUHAPBI IIPO Pa3BUTHIO MIPO(ECCHOHANBHBIX HABBIKOB;

- TPYIIIOBBIC, HAyYHbIE AUCKYCCHH, Ne0aThI

6. | Ucmoab3yemsble pecypcsl HHPOPMALHOHHO-TeTeKOMMYHUKAMOHHOM ceTn «Internet; nndopmannonnsie
TEeXHOJIOTHH, IPOrPaMMHBbIe CPeICTBA U HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

HNudopmanuonHoe obecneyeHue
0a3bl AAHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE M IOMCKOBBIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas snextpoHHas Oubinoreka
http://elibrary.ru/default.asp Poccuiickas HarmoHambHas OHOIHOTEKA
http://primo.nlr.ru http://nbmgu.rudnexTponnas 6ubnmmoreka Poccuiickoii rocyaapcTBeHHON
OouboTeKH

7. | ®opMBI TEKYIIET0 KOHTPOJISA

TECTOBEIN KOHTPOJIb, KOHTPOJbHBIC pa60TLI, KOJIJIOKBUYMBI

8. | ®opMa MPoOMeKYTOYHOI0 KOHTPOJIst

OK3aMCH

Pazpaborumk: K.T.H., npodeccop kadeapsl xumun Apyakosa P.JI.
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