AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
B1.B.05 «XumMudeckasi TEXHOJIOTH»

Hanpagsaenne noarorosku 04.03.01 «Xumust (ypoBeHb 0aKajnaBpuaTa)»
IIpopunnb: meaunuHckas u papmManeBTHYECKAd XUMHS

HeassMu U3y4eHUs1 AMCUHMILIMHBI «XUMHYECKasi TEXHOJIOTHs» SIBJISIOTCH:

- H3y4YeHHE TeOPETUYECKUX 3aKOHOMEPHOCTEN OCHOBHBIX NMPOLIECCOB XUMUUECKOH TEXHOJIOTHH;

- 3HaKOMCTBO C TEOpHEil XMMHYECKHX DPEaKTOpOB M OOIIMMHM NPHHIMIAMH pPa3padOTKH XUMHKO-
TEXHOJIOTUYECKUX MPOIIECCOB HA OCHOBE CUCTEMHOI0 MOAX0a

JlucnuniiHa crocoOCTBYET pa3BUTHIO Y CTYI€HTOB 3HAaHUI U yMEHHUH B pellIeHHH IPAKTUYECKHX BOIPOCOB B
00J1aCTH XUMHUYECKOH TEXHOJIOIMH, yMEHHE HCIOJb30BaTh TEOPETHUECKHE MOJAXOABI NpPU pPa3pabdOTKe HOBBIX
TEXHOJIOTUI U POBOAUTH YHUCIICHHBIE pacueTsl. Kypc nomkeH coeicTBOBaTh Pa3BUTHIO HAYUHOTO MUPOBO33PEHHS
CTYJIICHTOB.

Mecto gucuumiunsl B crpykrype OIIOII BO 6akanaBpuara

JucoumminHa «XuMUYecKask TEXHOIOTHS» OTHOCHTCA K YacTH, (OPMHPYEMOil ydacTHHKaMU 00pa3oBaTeIbHBIX
OTHOILICHUHA OCHOBHOH MpodeccHOHanbHOH 00pa3oBaTeNbHOI NIporpaMMbl OakalaBpHaTa MO HAIPABICHHIO
monrotoBku 04.03.01. «Xwumus (ypoBeHb OakanaBpuara)». M3ydaeTcst B 5-oM cemecTpe.

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

Ko u HaMmMeHOBaHHe KOMIIETeHIMi Nupuxaropsbl | Jeckpunropsl

Yuusepcaiabhble komnerenunu (YK)

YK-3 Cnoco6eH ocyuiecTBJIsITh
conMaJIbHOE B3auMoIeilicTBHE 1
peann3o0BBIBATH CBOIO POJIb B
KOMAaH-/1e

YK-3.1. Onpenensiet CBOO
POJb B COIIMATEHOM B3aHMO-
JeHCTBUU U KOMaHIHOH pabo-
T€, UCXOJI U3 CTPATETHH
COTPYIHUYECTBA JISI TOCTH-
JKEHUSI MOCTABJICHHOM IIEJIH;

YK-3.2. [Ipu peanuzanmun
CBOEH POJIM B COLIUATIBHOM
B3aMMOJIEUCTBUHU Y KOMAaH/I-
HOW pabOTe YIUTBIBAET OCO-
OCHHOCTH TOBEICHUS
HWHTEPECHI IPYTUX YYaCTHHU-
KOB;

YK-3-3. Aranmupyer
BO3MOJKHBIE ITOCIIEACTBUS
JIMYHBIX JIEHCTBUH B
COLIMAJIbHOM B3aUMOJECHCTBUU
¥ KOMaHIHOW paboTte, U
CTPOMT NPOTYKTHBHOE
B3aUMOJICHCTBUE C YUETOM
3TOTO;

VK- 3.4. OcyuiectBisier
oOMeH nHpopManue,
3HAHUSIMH U OIIBITOM C
YJICHAMH KOMaH/IbI;
OLICHMBAET HJCH OPYIUX
YJICHOB KOMaHIIbI JUIS
JOCTH KEHHS TIOCTaBJICHHOM
LeTIH;

YK-3.5. CobuntoaeT HOpMBI U
YCTaHOBJICHHBIC ITpaBUJIa
KOMaHIHOH paboTHI; HECET
JIMYHYIO OTBETCTBECHHOCTD 3a
pe3yJbTar.

3HaTh:

- pyHKIIIM U cpencTBa OOIICHNS;
- ICUXOJIOTHYECKUE OCOOCHHOCTH
OOILEHNUS C PA3IMYHBIMU
KaTeTOPUSIMH IPYIII Jitojeit (1o
BO3PACTY, ITHUYECKUM U
PETUTHO3HBIM TIPU3HAKAM U JIP.);

- HICTOYHUKHU, IPUYUHBI U
CIOCOOBI YIIPaBICHUS
KOH(IIUKTAMU,

- METOJMKH BOCIIUTATEIHHOM
paboTHI, OCHOBHBIC TIPHHIIUTIBI
JeSITeTPHOCTHOTO TIOJTX0/1a, BUJIBI
U TIPUEMBI
COBPEMEHHBIX MEaroruHueCcKux
TEXHOJIOTHH;

- METOJIbI YO IeHUs,
apryMeHTaIlui CBOCH MO3HIINY;

- CYIIHOCTHBIC XapaKTEPUCTHKH U
THUIIOJIOTHIO JIUJCPCTBA;

- (haxTOpBI 3P PEeKTHBHOTO
JHUIEPCTBA.

Ymern:

- 3¢(eKTUBHO B3aUMOJICHCTBO-
BAaTh C JPYTUMH YICHAMH KOMaH-
IIBL, B T.4. y9aCTBOBAaTh B OOMCHE
nHpOpManuei, SHaHISIMHA U
OIIBITOM, U MPE3CHTAIINH PEe-
3yJbTaTOB PabOTHl KOMAHIbI,

- IUTAHUPOBATh, OPTaHH30BHIBATH
1 KOOPIUHHUPOBATH pabOTHI B KOJI-
JICKTHBE;

- MOJIJICP)KUBATh B KOJUICKTHBE
JICIIOBYIO, IPYKEIOOHYIO aTMO-
chepy.

Baaners:

- METOAMKON BOCTIMTATEIHHOM
paboThI, OCHOBHBIMH TPHHIIHIIA-
MU JIeATEITFHOCTHOTO MOIX0a,




BUJIaMU U [IpUEMaMH
COBPEMEHHBIX TIeTarOTHIECKUX
TEXHOJIOTHH;

Ipodeccuonanbubie komnerenuuu (IK)

IIK-2 Cnoco0eH HCIOJIB30BaTh
COBPEMEHHYI0 anmapaTypy npu
NMPOBeIeHAH HAYYHBIX HCCJIEN0BA-
HUH.

MK-2.1. 3HaeT TeXHHUYECKHUE
JAaHHBIE COBPEMEHHOW XUMU-
YECKOM anmaparypsl, ¢ LEIbIO
MOJIy4€HUS JJOCTOBEPHBIX pe-
3yJbTaTOB HAYYHBIX UCCIIEO0BA-
HUM

IIK-2.2. YMeeT UCIIOIb30BaTh
COBPEMCHHYIO anmaparypy npu
MIPOBEACHUH HAYYHBIX
HCCIIeIOBaHUM

IIK-2.3. Bnageer 6a30BbIMU
HaBBIKAMH UCITOJIH30BAHUS
COBPEMCHHOM ammapaTypsl pu
MIPOBEACHUH HAYIHBIX UCCIIEIO-
BaHHMH.

3HaThb:

- TPUHIUIEI PabOTHI COBPEMEH-
HBIX aHATUTHYECKUX IPHOOPOB;

- TEOPETHYECKUE OCHOBEI
XMUMHUUYECKHX, (GPU3HUECKUX,
(PU3MKO-XMMUYECKUX METOI0B
aHaNIN3a;

- IPUHIUIBI paboTHl COBPEMEH-
HBIX aHAJIMTHYECKUX IPUOOPOB,
HCTIONB3YEMBIX TIPH IPOBEACHUH
COOCTBEHHBIX HAYYHBIX HCCIIEIO0-
BAaHUH.

YMmers:

- TOJIy4aTh ¥ HHTEPIPETHPOBATH
AQHATUTHYECKHI CUTHAI TIPH
NPOBEACHUH aHAIN3A;

- IPOBOJIUTH OTOOP U MOATOTOBKY
npo0 K aHaIH3y, MPUMEHSTh
COBPEMEHHYIO armaparypy

NP aHAJIM3€ CIIOMKHBIX

10 XUMHYECKOMY COCTaBY
00OBEKTOB, OCYIIECTBIISATH
MaTeMaTHIECKyI0 00paboTKy
TTOTY9EHHBIX
9KCTIEPUMEHTAIIbHBIX

JJaHHBIX, HHTEPIIPETHPOBATH
HOJTyYeHHBIE PE3yJIbTaThI
HCCJICIOBaHUI;

- UCTIOJIb30BaTh HHCTPYMEHTAIb-
HbIE METO/IbI aHAJIN3A MIPU TPO-
BE/ICHUM Hay4YHBIX MCCIIEIOBAHHA.
Baaners:

- HaBBIKaMU pabOTHI HAa COBpe-
MEHHOM aHAINTHYECKOM 000py-
JIOBaHNH;

- HaBBIKaMH paboTHI Ha
COBPEMEHHOH armaparype

MIPY TPOBEICHUN XUMUYECKUX
IKCIIEPUMEHTOB;

- METOJIaMH PETUCTPALIUK U
00paboTKH pe3yabTaToB
XMUMHUUYECKHX IKCIIEPUMEHTOB
HaBBIKaMH pabOTHI Ha
COBPEMEHHOH ammaparype npu
MIPOBEJCHNH COOCTBEHHBIX
Hay4HBIX UCCIIEJOBAaHHH.




CTpyKTypa U cojiep:KaHUe THCIUIIIHHBI
4.1. CTpyKTYypa JMCUHNJIHHBI

Bup yueoHoii padoThl Bcero yacos 5 cemecTp
OO01mast TPyZOEeMKOCTh TUCITHIIIHHBL 216 216
AyIUTOpHBIE 3aHATH 122 122
Jlexmmn 54 54
JlabopaTopHBIE 3aHATHS 68 68
CamocrosTenbHas paboTa CTYICHTOB 67 67
KonTtpons 27 27

4.2. Coaep:xaHue IMCHUTIMHBI
Tema 1. Ilpenmer u 3aga4n XUMHYeCKOH TeXHOI0ruH. OCHOBHbIE T€XHOJIOTHYECKHE MOHATHS H
onpenenenus. Kinaccudukanus 0CHOBHBIX IPOLECCOB.

IIpenMer M 3agaunM XUMUYECKOM TEXHOJOrMU. BakHellye HamnpaBiIeHUs PAa3sBUTUS XUMHUYECKOU
TEXHUKU U TEXHOJIOTUH. XUMHUYecKasi IPOMBIIUICHHOCTh U MPOOJIEMBI )KU3HE00eCTIeUeHH .

Ponp u macmTaObl MCIONIB30BAHUSI XMMHUUYECKHX IPOLECCOB B Pa3iMYHBIX cepax MaTepHaIbHOTO
IIPOU3BOJICTBA. MecTO XMMHUYECKOH POMBIIIUIEHHOCTH B HAPOTHOXO3IHCTBEHHOM KOMIUIEKCE CTPAHBI.

Xumuko-texHonorudeckuit mpouecc (XTII) u ero conepxanue. Jlumutupyroniue craauu. IIporeccsl,
MPOTEKAIoNMe B KHHETHYECKOH, TU(dy3HOHHOI U repexo1HOi 00nacTsx.

Texnonmormueckue Kputepud d(PdekTnBHOCTH  (YHKIHOHUPOBAHHUS  XUMHKO-TEXHOJOTHYECKOTO
mporiecca.

OCHOBHBIE  TEXHOJIOTHUECKHE TOHATHS W  OMNpPENeNICHUS: IPOU3BOAUTEIHHOCTh, MOIIHOCTD,
HHTCHCUBHOCTh, PACXOIHBIC KOX(P(UIMCHTHI, CTETCHb IPEBPAIICHUSA, BBIXOJX NPOIYKTa, CEJICKTHBHOCTH
(uHTeTpanmbHas U U depeHInaTbHAS).

Krnaccudukanms  OCHOBHBIX  INPOLIECCOB  XMMUYECKOW  TEXHOJOTHMH. | MOpoMexXaHWUYEcKHe,
MaccooOMeHHbIe (au((y3HOHHBIC), TCILIOBBIC, XUMUYECKUAC U MEXaHUIECKUE TPOIIECCHI.

Kunetnueckue 3aKOHOMEPHOCTH OCHOBHBIX MPOIIECCOB XMMUYECKOH TexHosoruu. IloHATHe ABMXKYIIEH
cunbl XTII.

OpraHu3anMoOHHO-TEXHUYECKass CTPYKTypa OCHOBHBIX IIPOLIECCOB  XHMHUYECKOH  TEXHOJIOTHH.
Ilepuoguueckue, HenpepbiBHble M nonyHenpepbiBHble XTII. IIponoimkuTenbHOCTb, NEPUOA U CTENEHb
HETPEPBIBHOCTH.

CxeMbl IBIDKCHHSI MaTEepPHaIbHBIX M JHEPreTHYECKHX ITOTOKOB. [IpSAMOTOYHBIC, NMPOTHBOTOYHBIC WU
MIEPEeKPECTHBIC TIPOIIECCHI.

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

3amaun ¥ OCHOBHBIC CTaJWH HAYYHO-HCCIIEIOBATEILCKOW, OMBITHO-TIPOW3BOJICTBEHHOW WM MPOCKTHOM
paboTel B XMUMHMYECKOH MPOMBINUICHHOCTH. (OCOOEHHOCTH W3Y4YEHHS IPOMBIIUICHHBIX  XHMHKO-
TEXHOJIOTUUECKHX IIPOIIECCOB 10 CPABHEHUIO C JIAOOPATOPHBIMH HCCIIEIOBAHUSIMH.

Tema 2. O0uiue BONPOChl XUMHYECKOH TEXHOJIOTHH

TepMoauHaMUYECKHE pacyeThl XHUMHMKO-TEXHOJIOTMYECKHX IIPOIECCOB. IJKCTEHCHBHBIE (00BeM,
BHYTPEHHSS DJHEPrus, HHTAJBINA, SHTPONHA M Jp.) U HHTEHCHBHBIC (TeMIepaTypa, AaBICHHE H Jp.)
TepMOJMHAMUYecKue TapaMeTpsl M nHTeHcu¢ukauuss XTII. PaBHOBecHs B TOMOTEHHBIX M T'€TEPOTE€HHBIX
XMMHUKO-TEXHOJOTHYECKUX Iporeccax. 3menenne sHeprun 'mb6ca u HampaBieHHe NPOTEKAHHUs Ipolecca.
MeTo/1pI TEOPETHYECKOTO pacyeTa U SKCIEPHUMEHTAIBEHOTO OIpeieNIeHNsI u3MEHeHus SHepruu [ nboca.

KauecTBeHHass ¥ KOJNMYECTBEHHas OLEHKA MOJBMKHOTO XUMHUYECKOTO pPAaBHOBECHs. 3aKOH
JeicTByromux Macc. KoHcTaHTa paBHOBECHUS] U PABHOBECHBIH BBIXOJ POTYKTA.

OcoOeHHOCTH HCCIIeIOBaHNsI PaBHOBECHS B T'€TEPOI'€HHBIX TEXHOJIOIMYECKHX Ipoleccax. [IpaBuio
(a3 u (hazoBbIe paBHOBECHS.

Brusiane naBieHUs, TeMIepaTypbl, KOHILEHTpPAIMM M IPYTUX (AKTOPOB HAa COCTOSHHE XHMHYECKOTO
paBHOBecHs. Pacuer paBHOBECHS 10 TEPMOANHAMHYECKUM JTaHHBIM.

OCHOBHBIE TIPHUHITUIBI TePMOJMHAMUYeCKoro aHanmn3a X1II. CyIIHOCTh DKCEPreTHYECKOTO METOJa.
Okceprerudeckuii bananc u sxcepreruueckuid KITJT.

Hcnonp30BaHne 3aKOHOB XMUMHYECKOI KHHETHKH IPH BEIOOPE TEXHOIOTHYECKOTO PEKIMA.

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

DaKTOpBl, OMNPECIAIOIIUE CKOPOCTh XMMHUKO-TEXHUYECKUX IIPOLECCOB, MPOTEKAOUIUX B TOMO- U
TeTepPOreHHbIX cpesax. Posib KOHIEHTpAMK peareHTOB, TEMIIEpaTypbl, JaBiIeHHUsS W OOHOBJIEHHS MOBEPXHOCTH
pearupyromux (a3 Ha CKOPOCTb MPOTEKAHUS TEXHOJIOTHYECKUX MPOLIECCOB.

OcHoBubie (opmyinbl ckopoctd XTI, Kunerrka sneMeHTapHBIX (OJHOCTAMITHBIX) U HEAJIEMEHTAPHBIX
(cmoxHBIX) XUMUYecKux peakimil. KoHcranTta (koadduimenT) ckopoctu. BimsiHue OBMOKyIeH CHIIbI HA CKOPOCTh




TEXHOJIOTUYECKHX MPOLIECCOB.

TexHoMmormyeckne MpHUEeMBl YCKOPEHHS (3aMEIJICHUS) peakiid. DKOHOMUYECKHE W TEXHOJOTHYECKHE
(baKTOpBI, OTPAaHWYMBAIOIINE NPUMEHEHHE BBICOKHX TEMIIEpaTyp W AABICHUH KakK CpPEACTB DPEryIUpOBaHHUS
ckopoctu XTII.

Brustane runponnHaMUYecKoi OOCTAaHOBKM W TYpOYJIEHTHOCTH peardpyromiel cMecH Ha CKOPOCTb
TEXHOJIOTHYECKHX TPOIECCOB.

IIpompruteHHbI Katammus. [IpoM3BOACTBEHHBIE IIPOIECCH C NPUMEHEHHEM TBEPIBIX, XHIKUX H
razoo0pasHbIX KaTann3aropoB. OCOOEHHOCTH anmapaTypHOro O(MOPMIICHUS KaTaIUTHYECKUX IPOIECCOB.
BrokaranuzaTopsl 1 UMMOOHIN30BaHHbIE (PEPMEHTHI.

CelppeBast 0a3a XUMHUYECKOH IMPOMBIIUIEHHOCTH. 3aJaud CTaHAApTU3alUMM, KOHIMIMOHUPOBAHUSA U
o0orarieHus ChIpbs.

CyIHOCTE KOMIUIEKCHOTO U PAllMOHAIBHOTO HCIOJIB30BAHUS CBIPHEBBIX pecypcoB. IIpuHIMIBI
OpraHM3alMi MAJIOOTXOIHBIX M 0€30TXOIHBIX TEXHOJIOTHYECKUX CXeM. BTopuuHOe chIpbe 1 ero nepepaboTka.

OyHIaMeHTaIbHEIe KpUTepud S()(OEKTHBHOCTH WCIIONBb30BAaHUS CBHIPBEBBIX W OIHEPTETUIECKUX
pecypcos.

Bunpl ¥ HCTOYHUKH SHEPTUH, WCIONB3yeMble B XHUMHYCCKHAX MPOMU3BOJICTBCHHBIX IIPOIIECCAX.
ComocraBieHne MacmTabOB HM3MEHEHHS DPAa3IHIHBIX (DOPM JHEPrHMH B THIIOBBIX IPOIECCaX XUMHYECKOU
TEXHOJIOTHH.

TepMogHaMuUecKas IMIKajla Ka4ecTBa TCIDIOBOW SHEPTHU. YpaBHEHHS OallaHCAa SHTPONHHU; POCT DHTPONHH B
TEXHOJIOTHYECKOM IIpolecce. DHEProTeXHOJIOTHIECKHUE CXEMBI U X CYLTHOCTb.

XumuuecKast TEXHOJIOIMsI ¥ MaTepuasiope/icHue. CoBpeMeHHas! CHCTeMaTHKa KOHCTPYKIIMOHHBIX MAaTepHAIOB TI0
COCTaBY, CBOMCTBaM U (DYHKIIMOHAJILHOMY Ha3HAYCHHIO.

OyHKIMOHAIBHBIE MaTepUallbl B XUMUYECKON TEXHOJIOTHUH: KaTalnu3aTopbl, a0COPOSHTHI, MEMOpaHbI, (PUIIBTPYIOLIIE
COCTaBBI, CEHCOPBI, JIEKTPO/IBI U T.I. MeTajuIMuecKre ¥ HEMETaJUTMUEeCKHUe MaTepHalibl, 0COOCHHOCTH MX 3aIlUThI OT
KOPPO3HHL.

CoBpeMEHHOE XHUMHYECKOE IIPOM3BOJACTBO KaK CIIOXKHas cucTeMa. llocTaHoBka oOmied 3amaun
pa3paboTKU U CO3MaHUs XUMHUKO-TexHOoJIoTnIecKuX cucteM (XTC). [IpuHIMIEI 11 00mas cTpaTerus CHCTEMHOTO
MOIX0/1a.

OcHOBHBIC TOHATHA W ompexaeneHus cucremHoro aHammsa XTC. Kmaccmpuxamms monemeit XTC. Twurmsr
TEXHOJIOTHYECKHUX CBSI3CH.

CrpyKTypHas mepapxus TEXHOJOrMYeckux cucreM. Maremarnueckue moaenu X1C. 3amaun cuHTe3a,
a"aim3a u ontuMuzanuu mozene XTC. ITpoGiemsl, BOSHUKAIONINE NPU pa3pabOTKe U 3KCILUTyaTallliy arperaTton
0outbII0M equHUYHOM MorHOCcTH. Hanexuocts XTC.

OKOHOMHMYECKHE TIOKazaTelu 3(PHEKTUBHOCTH XWMHUYECKOTO IIPOU3BOACTBA. TEXHHUKO-IKOHOMHUYECKHE
0COOEHHOCTH XMMHYECKOH MPOMBIIIIEHHOCTH. CTPyKTypa 3aTpaT Ha NPOM3BOJCTBO M PEaNU3aLMUIO MPOIYKIHH.
CebecTonMOCTh TIPOAYKIIUH, MPUOBLTL U IIeHO00pa3oBaHue. OrieHKa 3(PEKTHBHOCTH HHBECTUIIMOHHBIX TIPOCKTOB.

Tema 3. TeopeTuyeckue OCHOBbI XUMHYECKOH TEXHOJIOTUH

Maxkpockonuueckass Teopus (U3NKO-XUMHUYECKHX SBICHUH - TeopeTHdeckas 0a3a XHMHUIECCKOU
TEXHOJOTUH. BakHeWmne MaKpOCKONMYECKUE TapaMeTphl, XapaKTepH3YIOIIHE MEPeHOC U TIPEeBpalicHUE
BEIIECTBA, UMITYJIECA ¥ SHEPTUH B pacIpeIeIIEMbIX HEPAaBHOBECHBIX CHCTEMAX.

O6o6menHas Gpopma muddepeHInaIbHbIX ypaBHEHAH OaxaHca, CBSA3BIBAIOMNX (YHKIUH TUIOTHOCTH,
IIOTOKa M HWCTOYHMKA cyOcTtaHimu. Kiaccumuyeckue 3aKOHBI IPONOPIIMOHATIBHOCTH KOHAYKTHBHBIX ITOTOKOB
XMMHYECKOTO0 KOMIIOHEHTA, NIMITyJIbCa ¥ TETUIOTHI TPaJUEHTOB KOHIIEHTPAIUH, CKOPOCTH U TEMIEPaTypHl.

XapaxreprcTrka Ko3(h(HIMEHTOB ITepeHoca B pa3NIIHbBIX cpeax. Korkperasre Gopmsl quddepeHranIbHbIX
ypaBHEHHMI1 OaaHca BEIeCTBa, UMITYJIbCa M SHEPT UL

DNeMEeHThl MEXaHWKH KHIKOCTeH M Ta30B. BaxHelmme (U3NUECKHE CBOWCTBA «WACAIBHBIX» W
«peaNbHBIX» KHUIKOCTEH, OTHOCAIINECS K IIPOIeccaM XUMHYECKOH TEXHOJIOTHH.

DneMeHTHI THAPOMEXaHUKH W TeXHU4YecKor runpapiuku. uddepeHnuansaeie ypapHeHHs Diiiepa Uit
nokosieics skunkoctu. OCHOBHbIE YpaBHEHUS THIPOCTATHKH U 3aKoH Ilackas.

Pexumbl gBmwxeHus sxkuakoctu. Kpurepwit ruppoamHaMudeckoro mnomobust PeiiHonmbaca. Tedenue
CIUIOIIHOM CpeJibl B MIaJKOCTBOIBHBIX KaHANaX.

OCHOBBI THIPOKHHETHKH W THIPOJUHAMUKH, YypaBHeHHEe bepHymwm. MarepuaipHelii 0OanaHc
THJIPOMEXaHUYECKUX MPOLIECCOB.

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

TerutoBbIe MPOLIECCHI B XUMUYECKON TeXHONOTHH. OO0Ias XapakTepUCTUKa MPOIECCOB TEII000OMeHa.
OCHOBHOE YpaBHEHHS TETJIONEepPEIauH.

VpaBHEHHS TEIUIOMPOBOIHOCTH TUIOCKOW M MMITMHApHYECKOH cTeHKH. KoadummeHT Termmonepenadu u
JBIDKYIIAst CHJIA TEIUIOBBIX TIPOIIECCOB.

Crnoco0bl  Teryionepenayy: TeMIoNpoBOIHOCTh (3akoH Dypbe), KOHBEKLMsS (3aKOH OXJaXKICHHS
HerotoHa) n TemoBoe m3nydenue (pacuerHast popma 3akoHoB Credana-bospimana).

Temneparypnoe mone W TemmeparypHblid  rpagueHt. Koadduuments  Ten-monepeHoca:
MOJyIMIIUPUYECKUE KPUTEPUANbHbIE COOTHOIIEHUs. TeooTaaya Npu U3MEHEHHUU arperaTHOr0 COCTOSIHUSL.




TennooOMeH ¢ 3epHUCTHIMH MaTEpHaJIaMU U HAaCaAKaMH.

Baxueiimme TemnoBele Tpomecchl (HarpeBaHWE, OXJIAKACHHWE, KOHIACHCALUS W WCIAapEeHHE) B
XAMAYEeCKOM TEeXHOJOTWH. BrimapuBaHWe (YacTHBIM CIydail HWCIAapeHHs) KaK METOJ KOHIEHTPHPOBAHUS
pPacTBOPOB TBEPABIX HENETYy4YHMX BemiecTB. [IyTH MHTEHCH(UKAIMU MPOIECCOB TETTIOOOMEHA M MOBBIIICHHUS UX
TEPMOINHAMUIECKOH 3P PEKTHBHOCTH.

OOmasi  XapakTepUCTHKAa TEINIOOOMEHHBIX — ammaparoB. PekynepaTuBHBIC, pETCHEPATUBHBIE U
CMECHUTENBHBIE TETUIOOOMEHHBIE alnapaTsl.

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

PaBHOBecHBIE, KMHETHYECKWE W MeXaHH4Yeckue (akTopbl B OpraHM3allMU IIPOLECCOB MeX(a3zHOTo
MaccooOMeHa. Matepuanbhblii Oananc. Paboune muHun. JIBrmkyIas cuia MacconepenadH.

OcHoBHBIE CrOCOOBI Maccomepenadn: MojekyisipHas auddysus (ypaBHeHust Drika), KOHBEKTHBHBIN
nepeHoc. MoauduImpoBaHHEIE ypaBHEHHS Maccoriepenadn. Cucrembl ¢ TBepmod (asoit. [Iuddepenmmanmsaoe
YpaBHEHNE KOHBEKTUBHOI T y3HHL.

ITonobue mporneccoB mMacconepenaun. Kpurepun nogobus nuddysnorHoro maccomnepeHoca. CpemHsis
JBIDKYIAsl CHJIA U METOJBI pacyeTa MacCOOOMEHHBIX IPOIECCOB. AHAJIOTHS CTALMOHAPHBIX MaccOOOMEHHBIX
MIPOLIECCOB C TETIIOBBIMH.

AbGcopbrmsa. Dm3uyeckne OCHOBBHI. PaBHOBecHe B CHCTEME edas-dwcuokocms. MarepuaabHBIH U
TEIIOBO# OanaHc abCOPOIMOHHBIX IIPOLECCOB, UX KHHETUUECKUE 3aKOHOMEPHOCTH.

AnmapatypHoe  odopmieHHe  aOCOpOLMOHHBIX — IpoueccoB.  MaremaTudeckoe — MOZAETUPOBAaHHE
HECTALMOHAPHBIX ~IIPOLIECCOB  a[COpPOIMM B KOJNOHKAX C HENOJBIDKHBIM ClloeM copOeHTa. OmnucaHue
BHYTpUIU(p(Y3MOHHOTO pexuMa copOuuu  (necopOrmu) BeliecTBA B TOPUCTBIX TIpaHyJaxX —ajacopOeHTa.
[MpuHIHMNMaTBHbEIE cxeMbl abcopOiwmu. Kpurepru mocTpoeHust ONTHMaIbHBIX COPOILIMOHHO-ECOPOIIMOHHBIX IIUKJIOB.

Ieperonka sxunkoctei. OOmme cBeACHWA O MPOCTOI NMEpeTOHKE (AMCTWIINMKM) M PEKTH(PHKAIHN.
XapakTepucTka ABYX(a3HBIX CHCTeM XHIKOCTh-Tap. da3zoBoe paBHOBecne M KiaccH(UKanus OWHAPHBIX
CHCTEM.

AnmapatypHoe 0o¢pOpMIIEHHE M MOAEIMPOBAHHE MPOIECCOB Pa3BEACHHS JKUAKHX CMECEH METOIOM
pexktudukanun. [myOuHa pazgeneHus W NPOM3BOJUTENBHOCTh PEKTH(GUKAIMOHHOM KOJIOHHBL. OCHOBHBIC
WCTOYHUKH 3HEPro3arpar Mpu peKTU(PHUKAMN U IyTH X CHIKEHHSI.

[Mpoueccbl MeMOpaHHOro pasfesieHus cMmecedd BeuiecTB. CyIIHOCTh M KUHETHYECKHE OCOOEHHOCTH
MeMOpaHHOW TEXHOJIOTMH. PaBHOBecHble W KuUHeTHYecKHe (akTopbl, ompezaessomue 3(QdeKTHBHOCTD
MeMOpaHHOTO pa3/eNIeHusL.

Hepapxuueckasi CTpyKTypa COBPEMEHHBIX MEMOpPAaHHBIX MaTepuaioB. TeopeTmueckass MUHHUMAaTbHAs
pabota pa3BeneHus. MemOpaHHbIe annapaThl; MHOTOCTYIIEHUAThIE KaCKabl pa3/IeIUTENbHBIX MOTYIEH.

MOHGHI/IpOBaHHe XUMHKO-TEXHOJIOTHUICCKUX MTPOLECCOB. 3HaueHHe U B3aUMOCBS3b TCOPECTUYCCKUX U
9KCTIEPUMEHTAIBHBIX METOJIOB HCCIIeI0BaHMsL. MoiemMpoBaHue KaK CPEJICTBO COKPAILIEHHUSI CPOKOB IIepexofa OT
J1a00paTOPHBIX UCCIIIOBAHUHN K IIPOEKTHBIM Pa3paboTKaMm.

Teopust moo0Ms Kak OCHOBA MOJICIMPOBAHUS XUMHKO-TEXHOJIOTHYECKUX IIPOLECCOB U PEAKTOPOB.
Bunet mogo6us u knaccudukarys Mojesnei (CHMBOJIMYECKUE, pealbHbIe M MBICTICHHBIE).

Bunpl MopmenupoBaHMS B XMMHUECKOW TexHosoruu. OONacTH TNPUMEHEHHS W OTrpaHUYCHUS
UCIIOJIb30BaHus hU3nuueckoro MoeupoBanus. Mozens Mexanndeckoro nojgoous. Kpurepuit HerotoHa.

CyHlHOCTB U OCHOBHBIC 3Tallbl MATEMATHYCCKOTO MOJACIUPOBAHUA: IO CTPOCHUEC MaTeMaTH4YeCKOM
MOJIeNIM, CO3JAaHUE aAITOPUTMA, YCTAHOBIEHHWE aJEKBATHOCTH MOJEIM M PEajJbHOTO Ipoliecca.
HpeI/IMyHIeCTBa MAaTEMATUYCCKOTO MOACIIUPOBAHUA HA BJICKTPOHHO-BBIYMUCINUTCIBHBIX MallIMHAX.

OOuiue cBeleHMs 0 XMMUYECKUX peakTopax. Kiaccudukanus peakTopoB U peKHMOB UX PabOTHI.
TpeGoBaHusi, MpeabsBIseMble K XHMHUYECKHM peakropaM. YpaBHEHHS MaTepHalbHOro OajaHca s
3JIEMEHTAapHOTO 00beMa MTPOTOYHOTO PeaKTopa.

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

MaremaTtuueckoe MOAEIUPOBAHUE XHMHUYECKHX PEAKTOPOB M MPOTEKAIOLIMX B HUX XUMHYECKUX
poueccoB. XUMUYECKUE PEAKTOPHI C UICAIBHOMN CTPYKTYpOil MOTOKA B U30TEPMHUUECKOM PEKHIME.

Peaxtops! uneansHoro cmemenust (PUC) mepuoamueckoro (PUC-II) u mempepsiBHOTO (PUC-H)
NEeHCTBUS;, UX MaTeMaTHYECKHE MOJENN. XapaKTepUCTHIECKNE YPAaBHEHHS IEPHOANIECKUX U HETIPEPHIBHBIX
PEaKTOpOB B CTAIIMOHAPHOM PEXUME.

Peaktopsl uneansHoro BhITecHeHUs (PHIB). MaremaTtudeckoe ommcanuwe TpyO4aToro peaxropa B
HeCTallMOHApHOM pexuMme. [Ipoduianm JUHEHHBIX CKOPOCTEH IMOTOKAa B JIaMHHAapHOM, pPa3BUTOM
TypOyJICHTHOM M TIOPIIHEBOM PEXUMAaX TEUCHHUS XUIKOW PEaKIIMOHHOW CMECH B MPUTOYHBIX TPYOUATHIX
peakrTopax.

CpaBaenue 3((eKTUBHOCTH pabOThl MPOTOYHBIX PEAKTOPOB HACAIBHOTO CMEIICHHS U HJIE JILHOTO
BbITecHeHUs1. DakTophl, OrpaHUYMBAIOIIME NPUMCHEHHE aIapaToB, pabOTAIOIIMX B PEXUME, OJIM3KOM K
UJ€aIbHOMY BBITECHEHHUIO.




Kackan peakropoB mieanbHOro cMemieHus. MaTeMaTHueckas MOJeNb Kackana. AHAJIUTHYECKHE U
YICIICHHBIE METOMBI pacueTa Kackana. CEeKIIMOHHbIE PEAKTOPHI C IEPEMEIINBAHIEM.

X7AMHYECKHEe PEakTOPHl C HEUACATHHOW CTPYKTYPOU TUAPOIMHAMHYECKOW 0OcTaHOBKH. [IpwumHBI
OTKJIOHEHHH OT UACATBHOCTH B MPOTOYHBIX PEAKTOpaXx.

Mogenu  peakTopoB  C  HEHJEANbHOM  CTPYKTYpOM  IIOTOKOB  pPEaKUMOHHOM  CMECH.
OpnHomapaMeTpuiecKue sueednas u JuQGy3noHHAS MOICIH.

Tema 4. IIpou3BoacTBeHHBIE MPOLECCHI

Cratnyeckue ¥ TPOTHO3HBIC JAHHBIE O CHIPHEBOM M JHEPIEeTUUECKOM OOECIeUYeHHH COBPEMEHHBIX
KPYIHOMACIITaOHBIX XUMHYECKUX Npou3BOACTB. CBelEeHHS O MHPOBOM M OTEYECTBEHHOM IPOW3BOICTBE
B)KHEHIINX IPYII XUMHUYECKUX MTPOJAYKTOB B TOHHAKHOM M CTOMMOCTHOM BBIPA)KEHUH.

OO1mmue cBeneHnst 00 OCHOBHBIX MCTOYHMKAX IMPOMBIIUICHHBIX OTXOJIOB M BBIOPOCOB, X BO3JIEHCTBUH
Ha OKPY>KalolIyIo cpely. Y THIIM3aLHs OTX0I0B ¥ NepepadoTKa BTOPUYHOTO CHIPBSL.

MHOroBapHaHTHOCTh U CIIOXKHOCTb PpEIIeHHs 3afaddl CHUHTe3a M ONTHMM3ALUM TEXHOJIOTMYECKOM
CXEMBI COBPEMEHHOTO KPYIHOTO XHMHYECKOTO MHPOW3BOACTBA. [IpHHIMI MHOTOCTaIMHHOCTH XHUMHUYECKON
nepepabOTKN UCXOTHOTO CHIPbs B KOHEUHBIE (IIeI€BhIC) TPOTYKTHL.

OnrtuMansHOe BapbHPOBaHHUE CIIOCOOOB BBOJIAa PEAreHTOB B PEAKIMOHHYIO 30HY M BBIBOJA MPOIYKTOB
n3 Hee. CTpyKTypHasi OpraHu3anysi MPOLECCOB TEIUIOOOMEHA M BCIIOMOTATENbHBIX ITIOTOKOB TETIIIOHOCUTENICH B
COBPEMEHHBIX TEXHOJIOTHYECKUX CHCTEMAX.

[ToacucTeMbl KOHTPOJIT M YNPABICHHUS TEXHOJOTMYECKUMHM IIPOLEccaMH. BHIBI TEXHOIOTMYECKOTO
aHaJIM3a Ha XUMUYECKUX MPEINPHUATUSIX.

IlepcniekTHBBI HCNONB30BAHUS CYNEPKOMIIBIOTEPOB IUI aHAIW3a IUHAMHYECKOTO IIOBEACHUS
MHOTOCTYIICHUATHIX TEXHOJOIMYECKHX CHCTEM M ONTHUMAJIbHOTO YNpaBlIeHHUS ACHCTBYIOIIUMH XMMUYECKUMH
IIPOU3BOJICTBAMH.

Texnonoruss cepHod kucnotsl. ChlpbeBas 0a3a CEPHOKUCIOTHOM IMPOMBIINIJIEHHOCTH. Buabl
cepocoziepKaliero Celpbsi. lcronp3oBaHME OTXOMSMIMX Ta30B IBETHOH METALIYPTHH M TEIUIOBBIX
JIEKTPOCTAHIIUH.

[ledHoe oTmeneHHe COBPEMEHHOTO CEPHOKHCIOTHOTO 3aBojad. DU3MKO-XMMHUYECKHE OCHOBBI OOXKHTa
cepocoaepxkamero ceipesi. O6mas xapakrepuctuka medeid BX3, 10 m KC. MatepuansHeId U TETUIOBON
0aJyaHC MEYHOTO OTAEICHUS U O0KHUTa KOJYe[aHa.

OunicTKa 00KUTOBOTO Ta3a, (PU3NKO-XMMHIECKHE OCHOBBI MEXaHHYECKOTO M JIEKTPUYECKOTO METO/IOB
ouncTkU. OUNCTHOE OT/IENICHHE COBPEMEHHOI KOHTAaKTHOW CEPHOKHCIIOTHOM CHCTEMBI.

PaBHOBeCHBIE M KMHETHYECKHE 3aKOHOMEPHOCTH mpoleccoB okucienns: SO, B SOz Ha Karanuzaropax.
Cucrema IBOMHOTO KOHTAaKTUPOBAHMS U IBOMHOM aOCOPOIUHL.

Karanusarops! okucierust SO, B SOs. Bananuesast kontaktHast macca cepun bAB, CBJl, K. KonrakTHbIe
arnmaparsl C BHyTPEHHIM U BHEIITHUM TEIIO0OMEHOM.

OU3UKO-XUMHYECKHE OCHOBBI aOCOPOLIMK CEPHOTO aHIMJPHIA U3 ra30BOM cMecH. MOHOTHIPATHBIA U
oJIeyMHBIH abcopOepsl. AOCOPOLIMOHHOE OTAEIEHNE CEPHOKICIOTHOTO 3aBOIA.

KoHTakTHas1, cxemMa NMpoON3BOJICTBA CEPHON KHCIIOTHI KaK CIIOKHAs XUMHKO-TEXHOJIOTHYECKAs! CUCTEMA.
[TyTn nHTEeHCH(UKAINN CEPHOKUCIOTHOTO IPOM3BOICTBA. TEXHUKO-3KOHOMHUYECKHE TTOKa3aTeIIH.

[Ipobnema cBszaHHOTO a3zora. KirtoueBoe 3HaueHHE TEXHOJIOTMHU CBSI3BIBAHMS aTMOC(HEPHOTO a30Ta B
PpELIEHNH TPOJOBOJILCTBEHHOTO BOIIPOCA.

Crioco0bl osTy4eHust a30TOBOAOPOIHON cMech. CTPyKTypa COBPEMEHHOI'0 NPOW3BOJICTBA aMMHAaKa U3
MPUPOAHOro Ta3za. ['mMOKoe MCIONB30BaHNME T'€TEPOTEHHBIX KaTaln3aTOpOB B MHOTOCTYIIEHYATON cxeme
npurotosneHus u ounctka ABC.

TepMoauHaAMIYECKHe W KHHETHYECKHE OCOOCHHOCTH IIpoliecca CHHTe3a aMmMuaka. OcobeHHoCcTH
LUPKYJISIIMOHHON CXEMBI. Y THIIH3ALMs OTXOAAIMINX Ta30B. OIEHKa OTePh SKCAPTUN M KaIUTAIBHBIX 3aTpPaT.

OM3UKO-XUMHIECKHE OCHOBBI M aImaparypHoe O(OPMIICHHE MPOLECCOB CENICKTUBHOTO OKUCIICHHUS
amMMuaka. [IpoMbIIIeHHbIE KaTaIN3aTOphl. AJIbTEPHATUBHBIE BAPUAHTHI IIPOLIECCOB KOHBEPCHUH aMMHAKa.

CTpyKTypa M OCOOEHHOCTH TEXHOJOTMUYECKOH CXEMbl NMPOM3BOACTBA DPA30aBICHHOM a30THOHW KHCIIOTHI.
IMpomsbinennas peammzarmst cxeMbl NO->NO,->HNQO;. OcHOBBI KaTanMTHYECKOT0 00€3BPEKHMBAHUS OTXOASIINX
razoB. [IpuunHbBI HU3KOW SKCIPreTHUECKOH 3P PEKTHBHOCTH POU3BOACTBA a30THOH KHCIIOTHI.

IIpon3BOACTBO KOHLICHTPUPOBAHHON a30THOM KHUCIOTHL. AHanm3 nuarpamm coctosiaus H,O-HNOs u HyO-
H,SO4-HNO;3. ITpsimoii (HUTpoOosIeyMHBIi) METO/] ITPOU3BO/ICTBA KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHL.

OM3UKO-XUMIYECKHEe OCHOBBI M TEXHOJIOTHYECKash CXeéMa MPOM3BOACTBA HHUTpaTa aMMOHHS.
Hcnons3oBanne TeIuoTel HeWTpamusanuu. lIpomsBonctBo kapOammuma. llepcrekTuBBI OHMOTEXHOJOTHH B
pemeHny mpooIIeMsl (pUKCaIH a30Ta.

IIpomsBoncTBo dochopa u dochopHoil KuCHOTHL. BBIOOP crocoba TEXHOIOTHYECKOW TepepadOTKu
(KUCIIOTHOTO, TEPMHUYECKOTO, THIPOTEPMHUIECKOTO, TNIA3MOXUMHUIECKOT0) (PochaTHOTO MUHEPAITBHOTO CHIPhS.

OKkcTpakioHHas (ocopHas KHCIOTa KaK OCHOBA IPOM3BOJACTBA MHHEPAIBHBIX YIOOpEHUH.
DJIEeKTPOTEpPMUYECKOE MOJIyYEeHHE dIIeMeHTapHOoro Gocdopa 1 TepMuuecKoil GochOpHON KUCIOTHI

DH3NKO-XMMHYECKHE OCHOBBI PA3IOKEHUs] NMPUPOIHBIX (ochaToB cepHOi, a30THOH M (ocdopHOit
kucnotamu. [lonurepMuueckuii aHann3 (asoBbIX PaBHOBECHH B PAacTBOpaX MHOI'OKOMIIOHEHTHBIX CHUCTEM -
OCHOBa BBIOOpPAa TEXHOJOTHYECKHMX I1apaMEeTpPOB TIpollecca KOMIUIEKCHOHW mepepaboTKM —amnaTura.




JlerupaTHbIi, MOJUTHIPATHBIN U aHTUAPUTHBII CIIOCOOBI Pa3I0KEHHS.

CoBepIIIeHCTBOBAHNE aNIMapaTypHOTO O(QOPMIICHHS KHCIOTHOTO PA3jIoKEHHS MPHPOIHBIX (HocdaTos:
MIEPEXO/l OT KacKaja PEakTOpPOB C NMEPEMENINBAHNEM K JIAOMPHHTHOMY THITY HEIPEPBIBHOTO 3KCTpakTopa. CocTan
1 KOHIIEHTpaImus obpasyrommeiics GochOopHOH KUCIOTH B 3aBECUMOCTH OT TEMIIEPATYPHOTO PeXUMa U crocoda
paznoxenus anaruta. bamanc mo ¢pTopy B mpon3BoacTBe (PocOpHOI KUCIOTH U YIOOpEHHH.

OCHOBHBIC HANpaBICHUS INPUMEHEHHUS 3JIEKTPOXHMHUYECKUX IPOU3BOACTB. llepBuuHBIE N
BTOPHYHBIE XUMHUYECKHE UCTOTHHUKH JJIEKTPOIHEPTHHU. [IpenmymiecTBa 3IeKTPOXUMHICCKUX TPOU3BOJICTB
nepes XUMHYECKHUMH.

TeopeTndeckie OCHOBBI JIEKTPOJIHM3a BOAHBIX PACTBOPOB U PACIIABIEHHBIX cpell. Beixon mo Toky,
KO3 QHIMEHT UCTIOIb30BAHUS DHEPTUH M OAIAHC HANIPSHKEHHH.

OIEeKTPOXUMHUUECKOE MPOU3BOACTBO XJIOpa U KaycTUdecKoi cojpl. OCHOBHBIE CTaJMU Tpoliecca
MIPUTOTOBJICHUS U OUUCTKH paccoja. DIEeKTPOIU3 BOAHBIX PACTBOPOB XJIOPHUIA HATPHUS.

Tunsl IPOMBIIITICHHBIX 3JIEKTPOIUTUYECKUX BaHH. DIEKTPOIHU3EPHI C TBEP JbIM CTAJIBHBIM KaTOJOM
n uapTpyromeid auadparMoil, peakTOpsl IS Pa3’N0XKEHUS aMaiablaMbl - 3JEKTPOIHM3EP C PTYTHBIM
KaToAOM.

CpaBHUTENBHBIM aHAJIN3 TEIUIOBBIX MOTOKOB M MOTOKOB SHEPTHUH B PA3THUYHBIX TEXHOJIOTHIECKUX
cXeMax IPOM3BOJCTBA XJIOpAa W €IKOTO HATPHs. DKOJOTHYECKHE W CAHUTAPHO-TUTHCHWYECKHE aCIIEKTHI
9NEKTPOXHUMHYECKUX U IJEKTPOTEPMHUUECKUX TPOU3BOJICTB.

DOHepreTHYecKue MpoOIeMbl XUMHUYECKOH TEXHOJOTHH. MUpOBBIE 3amackl TBEPIBIX, JKUIKUX H
ra3oo0pa3HbIX BUAOB TOIUIMBA. JJMHAMUKa pocTa MOTpeOIeHUS Pa3IMYHBIX BUIOB YHEPTOHOCUTEINEH.

O6mmas xapakTepucTuka HedTH (YrieBOJOPOIHBIH COCTaB, COPTA, CBOWCTBA) U HEDTCIPOIYKTOB
((ppakuMOHHBIN COCTaB, JETOHAIIMOHHBIE CBOMCTBA, XUMHUYEeCKasi CTAOUIBHOCTb U JIp.), HOJATOTOBKA He(TH
K repepaboTKe.

[TepBuunsie (¢puszuyeckue) meroanl nepepadboTku HedTu. [Ipsimas neperonka Hedgtu. CocraB u
XapaKTePUCTHKA AUCTHIUIATOB. ATMOc]epHble M aTMOC(EepHO-BaKyyMHBIE YCTaHOBKHM U1 IPSIMOM
neperoHkr. OYNCTKa MPOIYKTOB MPSIMOIl IEPETOHKH OT CEPHUCTHIX M KHCIOPOJHBIX IIPUMECEii.

Bropuunbie  (QU3HKO-XHUMUYECKHE) METOABI IepepaboTku Hedtm W HEPTEIPOTYKTOB.
TexHONOTHYECKNH PEXUM U MPUHOUIHAIBHAS CXeMa TEPMHUYECKOTO KPEKHHIa C BBICOKOW pEeaKIMOHHOU
KaMepoi. AnmapatypHoe opopMIIeHHE Tpoliecca. XapaKTepUCTHKAa OCH3MHOB TEPMHUECKOTO KPEKHHTA.

I'mybGokue  mecTpyKTHBHBIE  HpOLECCHl  paclaia  yrieBOAOPOJOB,  INPOTEKAIOIIHE  MpH
TEPMOKATAIUTUIECKOM  KpekuHre. KaranuTuueckuid  KpeKMHT -  BOKHEWIIMH  MHOTOTOHHAXKHBIM
TEXHOJIOTMYECKUH TIpoliecc nepepadoTku HeTsHbIX (pakiuid. Tunbl KOHTakTHBIX ammnaparoB. ColicTBa
OCH3UHOB TEPMOKATAJIUTUYECKOTO KPEKHHTa.

KoHTakTHRIE MacChl [ KATaJATHYECKOTO KpEKMHTra. AJOMOCHIIMKATHBIE KaTalu3aTopsl (OT
NPUPOJHBIX  [JIMH 0  LEOJUTCOJACPKAIIMX  CHUHTETHYecKHx). HoBble  MOAM(HIMpOBaHHBIE U
YABTPACTAOMIN3NPOBAHHHBIE MUKPOC(HEPHBIE KaTaIU3aTOPBbI.

OBOJIONNS TEXHOJIOTHYECKOTO O(QOPMIICHHS TpOIecca KaTaTHUTHUECKOTO KPEKWHIa: CTAMOHAPHBIH
CJIOl KOHTaKTHOW MacChl, TICEBIOOKIDKCHHBIH MUKPOC(EPHBIH CIIONW M JBWKYIIUICS CIIOW TPaHyIHPOBAHHOTO
KaTanu3aTtopa. OCHOBHBIE TEXHOJIOTHYECKHE TapaMeTPhl COBPEMEHHBIX CXEM TePMOKATAINTHIECKOTO KPEKHUHTa.

Ounctka u crabunuzanus HedrenpoaykrTos. lllenodnas, cepHOKHCIOTHas, aAcOpOIMOHHAs H
KaTaJIUTUYeCKas OYMCTKA. [ MApPOOYMCTKA W OYHCTKa Ha CEJIEKTHUBHBIX pacTtBopureisx. OxpaHa
OKpYyXalolei cpeasl npu HedTenepepadboTKe.

[TpoMmbinuIeHHBIH opraHudeckuii cuHTe3. OCHOBHBIE I'PYIINbI HCXOJHBIX BEUIECTB (MapaMHOBBIE,
oneWHBI, aNETHIICH, apOMAaTHYECKHe, OKHCh YyTiIepoja M CHHTE3-Ta3), MCIOJIb3YEMBIX B OPTaHUYECKOM
CHHTe3e.

TunoBsle mpomecchl OONBIIONO0 OPTaHWYECKOTO CHHTE3a: OKHCICHHE M BOCCTAaHOBJICHHE,
THAPUPOBAHWE W JACTHAPHWPOBAHHWE, THApaTallsl W JACTUApPATALUsA, THUAPONH3, AJIKWIHPOBAHUE,
KOH/ICHCAIWsI, MOJMMEepH3alus, dTepuuKanus, HUTPOBAHHE, TaJOIr€HUPOBAaHUE, CyIb(UpOBaHHE U T.II.
OTnuunTeNnbHbIE 0COOEHHOCTH MPOLECCOB NMPOMBIIIIEHHOTO OPTaHNYECKOTO CHHTE3A.

CuHTE3bI Ha OCHOBE OKHCH yriiepoja u Bogopoaa. Pabotsr Cabatwe, OpnoBa, ®umepa u Tponua.
CuHTE3bI aJIKaHOB (JJ0 CHHTETUYECKOr0 OCH3MHA), aJIKe HOB, KHCIOPO/ICOAEPIKALINX COSTUHEHHH.

Cunte3 MeTaHona. AHaIOrusi QyHKIIMOHAJIBHBIX CXEM IOJYyYeHHs a30TO-BOJIOPOAHOM cMecH (s
CHHTE3a aMMHaKa) M CHHTe3-Ta3a (I MOoJydeHHs MeTaHoisa). PU3NKO-XMMHUYECKHE OCHOBBI IIpolecca.
IIpuMenumocTh ypaBHeHUs1 TeMKHHa U1 aHaJIu3a CKOPOCTU CHHTE3a METAHOJA.

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

HoBble HampaBieHHS B Pa3BUTHH NPOM3BOACTBA METAHOJA: YKPYIMHEHHWE MOITHOCTH €IMHUYHOTO
obopynoBaHus, OCCKOHBEPCHOHHAs TIepepabOTKa CHHTE3-Ta3a, COBMCEIICHHE CHHTE3a METaHONa C
MPOU3BOJCTBOM APYTUX MPOoAyKTOB. OXpaHa OKpyXkarouieil cpeabl B IPOU3BOACTBE METaHOIA.

lunparauus sTuineHa (CEpHOKUCIOTHAS U TpsiMas KaTaIUTUYecKas) - OCHOBHOM IPOMBIIUIEHHBIN
croco0 mpou3BojcTBa 3TaHONA. DUIMKO-XMMHUYECKHE OCHOBBI M TEXHOJIOTMYECKHE CXEMBl MPOIECCOB.
TeXHUK0-9KOHOMHUYECKHE NIOKa3aTesIn 00X CXeM IOJIy4YEeHHUs STHIOBOTO CIIHUPTA.




[IponssoacTBo BeIcOKOMOJIEKYIIpHBIX coequnHenuiit (BMC). CeipbeBasi 0a3a, cocTaB M OCHOBHBIE
corictBa BMC. TlomuMmepu3alliOHHbIE ¥ IOJMKOHIEHCAIIMOHHBIE  IOJMMEPHl, WX OCOOCHHOCTH.
TepMorutacTHYHBIE U TEPMOPEAKTHBHBIC TIOIMMEPHL.

IIpomemurenHoe noxydenue nommdTHiaeHoB (I19) Huskoit (IIOHIT) u Beicokoit (ITOBII) mmotHOCTH.
OCOOCHHOCTH TEXHOJIOTHIECKOH CXEMBI PaJUKaIFHON TOMMMEPHU3ANNN STHICHA TIPU Pa3JIMIHBIX JaBICHUAX B
ra30Boii (a3e Ha okcuAHBIX U [{urnepa-HarTa katannzaropax B anmapaTtax C IICEeBIOOKIKEHHBIM CIIOEM.

Xumudeckasgs MoIu(UKAIMSA KaKk METOJ MPOMBIIIICHHOTO MOJNYYeHHUS MOJUITHICHOB C HOBBIMHU
9KCIUTYaTallMOHHBIMH ~ CBOHCTBaMH.  XJIOPDHPOBAHHBIA ¥  XJOP-CyNb(OUPOBAHHBIH  TOJHITUJICHBI.
TexHonorus mepepaboTku u oOyactu npuMeHeHus [1D W m3zmenuit U3 Hero. DKOJIOIMYECKHE acTEKTHI
MIPOU3BOJICTBA U NEPEPabOTKH 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: noueHt kadeapnl xumuu Y:xaxosa JI.S1.



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

