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].leJlﬂMH OCBOEHHS AHCLHILUIMHBI «XHMHYECKASA TEXHOJIOTHS» SIBJIAITCA: N3Yy4YCHUC
TCOPCTHICCKUX SaKOHOMepHOCTeﬁ OCHOBHBIX MPOLCCCOB XUMHYCCKOI TCXHOJOrHM, 3HAKOMCTBO
C Teopnef/i XUMHUHYECKHUX pPEaKTOPOB U odmumMu IIpUHUHITAMU pa3pa60’r1<1/1 XHUMHKO-

TEXHOJOTHYECKHX MTPOUECCOB Ha OCHOBE CUCTEMHOTIO 1noaxoga

HucunnauHa cnocoOCTByeT pasBUTHIO Y CTYNEHTOB 3HAHWH W YMEHHWIl B peLUeHUH
MPAKTUYECKUX BOMPOCOB B ODJACTM  XUMHYECKOH TEXHOJOTHM, YMEHHE MUCIONB30BAThH
TeOpeTHUeckre NMOAXOAbl MPH paspaboTke HOBbIX TEXHOMOrHI U NMPOBOAMTH YMCIEHHbIE PACHEThl.

Kype nomien coneiicTBoBaTh pa3BUTHIO HAy4HONO MUPOBO33PEHUs CTYIEHTOB.

2. MECTO AUCLHUILINHBI B CTPYKTYPE OIIOI1 BO

XuMuueckas TeXHOAOrus - oAHa M3 (PYHNAMEHTAIbHbIX AUCUUIUIMH, OTHOCALIMXCS K
0a30BOH 4acTH AMCUMILIMH, U3ydaercs B § cemecTpe.

[NpennaraeMblii ansi W3y4eHHs Kypc TOMOXET CTyIAeHTaM T[PHOOpPEecTH 3HaHWUA T10
OCHOBHBIM IPOLIECCAM XUMHUYECCKONH TEXHOJNOMMHY, MOHATh CYLHOCTh MX NPOTCKAHUA HA OCHOBE
TEPMOAUHAMMKHM, TEOPUM pacTBOPOB W (pa30BbIX pPaBHOBECUI, XUMUYECKOH KMHETHKM WU
KaTain3a, MEXaHH3Ma XUMHUYECKHX peakLUui, IJEKTPOXUMHHUECKHX TMPOLECCOB, KOPPO3HH U

METOOOB 3alllUTbI OT HEE.

Taoauna 2.1.

Cea3b AHCLUHILIHHBI « X HMHYECKASA TEXHOJOrHA» ¢ npeamecTBY OIHMH
AHCOHINNTHHAMH H CPOKH HX H3YUCHHA

Kon HAvcunninHel, npeamecTBy 0N THCLHITIHHE Cemectp
AUCLMIIIIMHBI «XHUMHUYEeCcKas TeX HOJOTHSAY
b1.b.6 MaremaTuka 1-4
B1B.7 Duszunka 1-4
b1b.8 Hudopmatuka 2
b1b.12 Heopranuueckas xumus 1.2
Bb1B.13 AHaIUTUYECKA XUMMUS 3.4

Tadauua 2.2.



CBs3b AMCHUIVIHHBI «XHMHYECKAS TEXHOJIOTHA» ¢ MOCTeAYUHMH JHCIUTIIHHAMH H
CPOKH HX H3yYeHHUS

Kon JAUCUMOANHBL, CACAYOIHE 3a JUCLUIUIUHON Cemectp
AWUCLIMTUTUHBI «XHMHYecKas TEXHOJIOTHS»
b1B.5 Hcropus 1 METOOONIONHsl XUMHH 9
b.1.BJIB.2 |Meroas! OpraHu4€CKOro CHHTE3a 9
b1.B.O[J4 [Teopernueckne OCHOBLI HEOPraHHIECKON XUMHU 9
B.1.B.O46 |Tepmuueckuii ananus HepTu 1 HeQTEePoOayKTOB 9

B pe3yabTaTe 0CBOEHUS AUCUHIUIHHBI 00YIAIOIIHICH TOJIKEH:

3HATH:

- 68,30By1'0 TEPMHUHONOrMI0, OTHOCALLYIOCA K OCHOBHBIM MpoUeccaM W anmaparam XUMHUYECKOTH
TEXHOJIOTHH,

- OCHOBHBIC MOHATWA U 3aKOHBI THAPOAMHAMUKU, MPOLECCOB TCIUIO- U MaCCOO6MeHa;

OCHOBHbIC TEXHOJIOTHHECKUE KPUTEPHUU B(bd)eKTIleHOCTM XUMHUKO-TEXHOJIOTMYECKOro npouecca

U UX MAaTEMATHYECKOE BblpaKECHHE,

CTPYKTYPY MareMaTH4eckoi MOAENH XHUMHYECKOrO PEAKTOPA U MPHEMBI €€ YITPOLIEHHS,

OCHOBHBIC TOJIOJKCHHS MaTeMAaTUICCKON TCOPHH SKCIICPUMCHTA.

Ymern:

paborate €O cnpaBOYHOW suTeparypoil (Tabnuuamy, pacueTHbIMH JuarpaMMamMu M
HOMOIpaMMaMmu), NpeIHa3HAYeHHOH AJIS pelleHnst HHKEHEePHbIX 3a1a4;

- TMPOUSBOAMTH pACYET TEPMONMHAMUYECKUX M KHHETHYECKHX XaPaKTEPUCTHK THUIOBBIX
IPOLIECCOB XUMHUECKOI TEXHONOTHH;

- pewarb 3amayd MO pacyery MapamMerpoB TEXHOJIOIHYECKOro PeXHMa W ONMpPeAesArOLnX
pPa3MepoB OCHOBHBIX aMNMapaTroB X UMUYECKOH TEXHOIOTHH;

- MOICIHNPOBATE XUMUKO-TCXHOJOTHYCCKHUE MPOLECCHI ¢ LCJIBIO UX pacdyeTa U ONTUMU3alH.

e Baanern:
- l'IpOCTpaHCTBeHHbIM MBILJIEHUEM,
- OCHOBHBIMH NNOHATUWAMUA XHMHHU,

- HaBbIKAMH IIOMCKA U 00paboTku nHpopMaLyy;



- OCHOBaAMH TEXHOJIOTHUH NMOJIYYUCHHA BELWECTB.

3. KOMINIETEHUHWHW OBYYAKOLWETIOCA, ®POPMHUPYEMBbBIE B PE3YJIBTATE
OCBOEHNWA TNCHHUTIJINHBI

[Tpouecc u3yveHns AUCUMIUIMHBI HATIpaBiieH Ha GOPMHPOBAHKE JIEMEHTOB
cnepyounx komnerenuuii 8 coorsetcteun ¢ ®I'OC BO u OIMOIT BO nmo naHHoMy
HanpasJeHUIO MOAMOTOBKHU;

a) o6wenpodeccuonanbubix (OI1K) — OINK-2;

6) mnpogeccnonaasubix (1K) - ITK-4, IK-7.

Tabaunma 3.1.

MaTtpuua cBs3u KOMNeTeHUHH, OPMHPYEeMbIX HA OCHOBE H3YYeHHUS] AHCLHIIIHHBI
«XHMHUECKAsl TEXHOJIO0THS», ¢ BPEMEHHBIMH 3TANAMH OCBOCHHS €e COAeprKaHus

Konpl KomneteHiua Cemectp
KOMIETEHIIHI H3Y4YCHUA
(PI'OC)
OIK-2 Bnanenune HaBblkaMy XUMHWYECKOTO SKCIIEPUMEHTA, CHHTETHYEC- 8

KUMHU U aHAJTUTUYECKUMU METOAAMU IMOJTYHUCHHA W UCCIACOOBAHUA
XUMHYECCKUX BELUCCTB U peakunﬁ

TIK-4 CnocobHOCTb  MPUMEHATb  OCHOBHbIE  €CTECTBEHHOHAYYHble 8
3aKOHbI MPU 00CYkKAEHHU TTONYHEHHBIX PE3YJIbTaTOB

[1K-7 ["'oTOBHOCTL NpPeACTaBAATD MONYYEHHBIE B UCCIENOBAHHAX 8
pe3yibTaThl B BUAE OTYETOB M HAYUYHbIX NyOauKaluii (CTeH10BbIX
AOKIan0B, pedepaToB U cTaTeil B NepuoaUUecKoit Hay HOM
NeyaTH)

4. OFBEM JACTUTINHBI A BAJIBI YUEBHOHW PABOTHI




O0beM IHCUHIUITHHBI H BHABI YUe0HOH PpadoThI

Tabauna 4.1.

Bua yuedHoii padorsl Bcero uacos 8
cemecTp

OObwas Tpya0eMKOCTb AUCLIMILIHHbI 216 216
AyAHUTOpPHbBIE 3aHATHUS 100 100
Jlexunn 28 28
JlaGopaTOpHble 3aHATUS 70 70
Koutpons camocrosTensHol padoTe! (KCP) 2 2
CamocrosrenbHas padora cryneHtos (CPC) 89 89
KoHnrpomns 27 27

5. COJAEP)KAHUE JUCHUIIMHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JEJIAM) C YKAZAHUEM OTBEJAEHHOI'O HA HUX KOJIMUECTBA
AKAJEMWYECKHX WU ACTPOHOMUWYECKHX YACOB 1 BUJIOB YUYEBHbBIX

3AHATHUIA

CTpyKTYypa H cogep:RaHHe THCLHILTHHBI

Taéauua 5.1.

n/n | Pasmen qUCLIMILIMHBL Buner yuedHoit paboTel (Hac) DopMbl
KOHTpOJIA
o Jlek- | Jado- Camoc-
§ = £ |uWn | paTop- | TosTe-
2| g é HbIE JIHbBIE
[ L A
S| 28 paboTbl | paboThI
1. IIpeamer U 3amadu | 8 1-3 2 2 12 onpoc
XHMH‘ieCKOﬁ TEXHOJIOI'nn.
2. OCHOBHBIE  TEXHOJIOTHYECKUe | 8 1-3 4 6 16 Komnok-
TIOHATUA U OHpeI[eJIeHI’ISI. BHYM
3. Knaccuduxauus OCHOBHBIX | 8 1-3 6 8 16 orpoc
MTPOLIECCOB.
4. OO0wme BOMPOCH XHUMHYECKOMH | 8 4-7 4 14 13 Komnoxk-
TCXHOJOI'NH BHYM
5. Teopernyeckue OCHOBHI | 8 8-12 6 16 14 Komnoxk-
XI’IMH"IeCKOI‘/’I TCXHOJOIruu BHYM




TIpoussoncTeeHHble mpoLecchl | 8

13-19

24 18 PacuetHble

3agavin

Hroro:

28

70 89

Taoauna 5.2.

Konkperusanus pe3yJbTaTOB 0CBOEHUS ANCLUILTHHBI

OlIK-2  Baaodenue

CUNMEMUYCCRUMY U AUAAUMUYCCKUMU MemOOam ROAYHEHUS

Gewecme i pearuii.

HAGKIKAMU

HPOBEOCTIUSL  XUMUYECKOO,

JQKCREepUMENmd,  OCHOBHBIMU

U HCCACOOBANUA XUMUMECKUX

3HaTh. cofepkaHHe METONOB
NOAYYEHUS W HCCJEeA0BaHUA
XUMHUYECKHX BELLEeCTB u
peakLuui.

YMeTb:  BBIOMpaTH  METOA

HUCCACI0OBAHUA, METOAUKY
MPpOBEACHNA SKCTIEPUMEHTA
MJIAaHUPOBATDH XUMUYECKHI
SKCNMEPHUMEHT, OIHCBIBATH

MOJyYEHHbBIE PE3YIIBTATHI.

Binanerb: HaBbIkKamMu npoBene-
HUA XUMHUYECKOTO JSKCIIEpU-
MEHTAa, OCHOBHbBIMH CHHTCTH-
YECKMMHW H aHAJUTUYCCKUMH
METOOaMH

TMOJTYYEHUA H

HCCNE€OOBaHWA XUMHYECCKUX

BELUECTB U peakuuii.

[TK-4  Cnocodonocms RPUMCEHAMD OCHOGHBIC CCMCCIMBCHHONRAYYHBIC 3AKOHBI HPU ()66'_)/‘.‘)!(.’()6}[1!11

HOAYHCHHBIX Pe3YALIMAMOs

3HATL: OCHOBHBIC €CTCCTBCH-
HO-Hay'-leIe 3aKOHBLI.

¥YMeThb: UCMOAb30BATb OC-
HOBHbBIC €CTECTBECHHOHAYY-
HbI€ 3aKOHbI 4 OIMUCAHKHA
CTpOCHUA U CBOMCTB BELLC-
CTB, OJid 06’b$[CHeHL1$[ pe-
3YJIbTAaTOB XUMHUYCCKUX IKC-
TIEPUMEHTOB; /11 OOBACHE-
HHA Cl'leL[I/l(l)l/lKH NnoBEeOCHNUA
XUMHYECCKHUX COGHHHCHHﬁ;
OGOCHOBbIBaTb MNOJIYHYCHHbIC
BbIBOAbl, MPUMEHATDH
METOIbI MATEMATHYECKOTO
aHaJIHn3a Ipu PCIICHUA
NMPUKIIAOHBIX 3ada4.

Baagers: conep:xanuem ec-
TECTBEHHO-HAYYHBIX 3aKO-
HOB.

IIK-7  T'omosnocms npeocmasisime NOAYYENNbIe 6 UCCICOOBANUAX Pe3VIbamsl 6 6HOE

OMmYemos i HAYYILIX  HYOAURayUil  (Cmenooesix  Q0KIA006, pedepamos u  cmamett 6

HEPUOOHYECKOT HAYYNON nevantit)

3naTb: TpeboBaHus k opopM-
JeHu1o pepepaToB, HAYUHbIX
coodueHnH, cTaTell ana neva-
TH U T.II.

¥YMeThb: MpeacTaBisTh IKC-
nepHMeHTasbHbIE pe3ybTa-
ThbI B BUZI€ OTYETOB U
HAYYHBIX MyOAUKalni
(crenooBbie mOKNAIbI, pe-

Baagerb: onbiToM y4acTua B

Hay4HbIX JUCKYCCHUSX.




(epatsl, CTaTbH B MepH-
OANYECKON HAYYHOI neva-
TH), B YCTHOM BBICTY INIEHHH
(noxsanbl, Mpe3eHTaLnn).

Couepma}me AHCUHILTHHBI « XMMHYeCKAs TEXHOIO0THs»

Tema 1. [lpeamer n 3a0a4n XHMHYECKOH TeXHOJIO0THH. OCHOBHbBIE TEXHOJIOTHYECKHE
NOHATHS W onpeneenns. Knaccnpnkauns ocHOBHBIX npoueccos.

[Ipeamer W 3amauM XMMHYECKOW TexXHOJIOTHWH. BakHelmue HampaBieHHs pa3BUTHSA
XUMHYEeCKON TeXHWKH W TeXHONMOTMM. XHUMHYecKas TPOMBILUIEHHOCTL W mpodaembl
*u3HeobecneueHms.

Ponp u macmrTaObl HCMOMB30OBAHMS XUMHYECKHX MPOLECCOB B pasJMYHBIX cepax
MaTE€pPHAIBLHOIO NPOU3BOACTBA. Mecrto XUMHUYECKOH MPOMBILINEHHOCTH B
HapOIHOXO034HCTBEHHOM KOMIJIEKCE CTPAHHDI.

Xumuko-rexHonornveckuii mpouecc (XTIT) w ero comepkanue. JluMUTUpYIOLIHE
craaun. [Mpoueccsl, mpotekarolue B KMHeTHUeCKOit, Anddy3HoHHOI 1 nepexoaHoi oOnacTsX.

TexHonoruueckue  kputepuun  3(pdexTUBHOCTM  (PYHKLUMOHUPOBAHUS  XUMHKO-
TEXHOJIOTHYECKOTO NMPOLECCa.

OCHOBHBIE TEXHOJIOTHYECKHUE TIOHATUS 1 ONMPCACIICHHS: MPOU3BOAUTENBHOCTD, MOILHOCTS,
MHTEHCHBHOCTb, pPacXxonHble KOIQGHUHMEHTbI, CTeneHb MpPeBpaLleHns, BBbIXOA MPOAYKTa,
CEJIEKTHBHOCTb (MHTerpanbHas u auddepeHunanbHas).

Knaccuduxaums OCHOBHBIX MPOLIECCOB XHMHYECKOI TexHONoruu. I'uapomexaHuUyeckue,
mMaccooOMeHHble (M Py3HOHHEIE), TETIOBbIE, X UMUYECKHE M MeXaHHUECKHe MPOLECChHI.

Kunernueckne 3aKOHOMEPHOCTH OCHOBHBIX TPOLECCOB XHUMHUYECKOW TEXHOJIOTHH.
[TonsTue nerkymeint cunel XTI1.

OpraHu3auHOHHO-TEXHHYECKasi  CTPYKTYpa  OCHOBHBIX  MPOLECCOB  XHMHYECKOM
texHosoruu. [lepnoanueckue, HenpepeiBHble U nosyHenpepbiBHble XTI INponomxurenbHOCTD,
nepHoOA U CTeNeHb HEeTIPEePbIBHOCTH.

CxeMbl NBWXEHUS MaTepUabHbIX W  3SHEPreTHHeckUX MNOTOKOB. [IpsMOTOUHbIE,
MPOTHBOTOYHBIC H MEPEKPECTHBIE MPOLIECChI.

I'omorennsle u  rereporeHHbie XTI, CraunmoHapHble  (YCTAHOBHBIIHECS) U
HecTaluHOHapHbIe (HEYCTAHOBHBLIHECS ) MPOLIECCHI.

3a1aul ¥ OCHOBHBIE CTaWH Hay4HO-HCCJIENOBATENbCKOH, OMBITHO-MPOU3BOACTBEHHON H
NPOEKTHO! padoThbl B X UMHYECKOH NPOMblLLIeHHOCTH. OCOOEHHOCTH U3YyUeHHS NPOMBbILIIEHHbIX
XUMHKO-TE€XHOJIOTHYECKUX TPOLIECCOB MO CPABHEHHIO C Ja0OPaTOPHbIMH HCCIE0BAaHUSIMH.

Tema 2. O6mne BONpocbl XHMHYECKOH TeXHOJIOTHH

TepmonnHaMHYeCKHE PacueTbl XHMHKO-TEXHOJNOTHUECKHX MNPOLECCOB. JKCTEHCHBHBIE
(oObeM, BHYTPEHHSI 3HEPTHs, SHTAIbIUSA, SHTPONUS W AP.) U MHTEHCUBHBIE (Temmnepartypa,
AaBlieHHe W Ap.) TePMOAMHAMHueckue mapaMeTpbl U uHTeHcupuxaums XTII. PaBHoBecus B
TOMOTEHHbIX W TeTEePOTeHHbIX XHMHMKO-TEXHOJOTMUYECKHX Tpoueccax. HM3meHeHHe sHepruu
I'nbbca u HampaBneHHE TNPOTEKaHUS Tmpouecca. MeTolbl TEOPETHYECKOro pacuera Hu
SKCMEPUMEHTAIB-HOTO OMNMPEACICHUST HW3MeHeHHst SHeprun [ 'udbca.

KauecrBeHHass M KOJMYECTBEHHAs  OLUEHKA MOABHIKHOIO XHMHUYECKOrO pas-
HOBECHsl.  3aKkOH  AeucTByrowmuX Macc. KoOHCTaHTa paBHOBECHS M PaBHOBECHBIH BbI-
XOJ NPOAYKTA.



Oco0eHHOCTH UCCIICIOBAHNS PABHOBECHS B IE€TCPOTCHHBIX TEXHOJIOTHYECKUX MPOLICCCaX.
[pasuio ¢a3 u ha3oBbie paBHOBECHS.

BuusiHue faBneHMs, TeMMepaTypbl, KOHUEHTpaLMH M ApPYrMX (PakTOPOB Ha COCTOsIHME
XMMHUECKOTO paBHOBecHs. PacueT paBHOBECHS [0 TEPMOAMHAMHYECKUM JJaHHbIM.

OcHOBHBIC ~NpPHHUMIBI  TepMoaunHammueckoro aHammsa XTI CymHocTs  3k-
CEpPreTHYECKOrO MeToNa. JKceprerudeckuii 6ananc u skceprerndeckuii KIT/L.

Hcnonp30BaHHe 3aKOHOB XMMUYECKOH KMHETHKH TIPH BBIOOPE TEXHOJIOTMHMECKOTO PEXKHMA.

[ToHsiTHE XMMHYECKOM W «TEXHUYECKOH» KHHETUKH. 3HaueHHe TEePMOOUHAMHYECKUX,
MHKPO- 1 MaKPOKMHETHYECKHX 3aKOHOMEPHOCTEH st TEXHONOTHH.

DakTOpbl, ONpeAesstoLINE CKOPOCTh XMMHUKO-TEXHUUECKHX MPOLECCOB, MPOTEKAIOLUX B
TOMO- W TeTepOreHHbIX cpenax. Posib KOHLIEHTPALMM PEAreHTOB, TEMMepaTypbl, AaBIEHUS W
OOHOBJICHHSI TIOBEPXHOCTH pEarupyrIux (a3 Ha CKOPOCTb MPOTEKAHHS TEXHOJOTHYECKHX
IIPOLIECCOB.

OcHosuble  popmynbl  ckopoct XTII. Kuneruka snemeHTapHbIX (OOHOCTAAMIHBIX) U
HEINIEMEHTAPHBIX (CIOJKHBIX) XuMIdeckux peakumit. KoHncranta (kosdduument) ckopoctu. BrnsiHuie
ABWKYLLEit CHITbl HA CKOPOCTb TEXHOIOTMUYECKHX MPOLIECCOB.

TexHonorvueckue mnpHeMbl YCKOpeHHs (3aMeaNieHus) peakuuii. DKOHOMHUECKHE W
TEXHOJNIOTHYECKNE (DAKTOPLI, OTPAHHYHBAOLING MPUMEHEHHE BBICOKHUX TEMIIEPATYP U JABJICHHI
KaK CpencTs peryauposanus ckopoctu XTIL

Brnsinue ruppomuHamudeckoli 00CTaHOBKM M TypOYJIEHTHOCTH pearupyromei cMecH Ha
CKOPOCTb TEXHOJOTMUECKHX TTPOLIECCOB.

[TpoMbiluieHHblii kaTanus. [Ipou3sBOACTBEHHbIE nNpoLEecCchl € MPUMEHEHUEM TBEPAbIX,
KMAKMX W TazooOpasHbix  kartamuzatopoB. OcobeHHOCTHM — anmapaTtypHoro  odopMieHus
KaTaJIUTHYECKHUX MPOLIECCOB. bHokaTanu3aTopsl 1 HMMOOUIN30OBaHHBIEC (PEPMEHTEL

CrippeBast  0a3a  XUMHYECKON  MPOMBILIJICHHOCTH.  33afa4yd  CTAHAAPTHU3ALHH,
KOHIMLMOHHUPOBAHUS W 00OTaLeHHs ChIPbs.

CyLHOCTb KOMILIEKCHOTO M PAaLMOHAIBHOIO UCIMOJIb30BAHUA CBIPHEBBIX PECYPCOB.
[TpuHUMMBI OpraHU3aLMU MAJOOTXOAHBIX U O€30TXO/HbIX TEXHOJOTHUECKMX cXeM. BTopuuHoe
ChIpbe U ero nepepadoTka.

OyHnaMeHTalbHbIC  KPUTEPUH  3PPEKTHBHOCTH  KCMOJb3OBAHHS  CHIPBEBBIX |
YHEPTECTHUECKUX PECYPCOB.

Buobl M MCTOYHWKHM 3JHEPrUW, HCIMONB3YEMBIE B XHMHYECKUX NPOHW3BOACTBEHHBIX
npoueccax. Conocrasnenne MacwTaboB H3MEHEHHs Pa3NUuHbIX (HOPM IHEPrHH B THUMOBbBIX
npoueccax XMMHUeCKOH TEXHOJIOTHH.

TepMmonrHaMuueckas Liukana KauecTBa TEMJIOBOI 3Heprun. YpasHeHHs OanaHca 3HTPONUM; POCT
SHTPONHUHU B TEXHOJIOTMHYECKOM MPOLECCe. DHEPrOTEXHOIOTUUECKIE CXEMBI U HX CYIIHOCTb.

XumuyHeckast TCXHONIOTHUS U MaTepuasosencHie. COBpeMeHHas CHCTEMATHKA KOHCTPYKLIMOHHBIX
MaTepHaIOB 110 COCTaBY, CBOMCTBAM M (DYHKLIMOHAILHOMY HAa3HAYEHHIO.

DyHKUMOHATbHBIE MaTeEPHalTbl B XUMHYECKOH TEXHONOTHH: KaTaiu3aTtopbl, abcopOeHTbl, MeMOpaHb,
(GUABTPYIOLIME COCTaBbl, CEHCOpBl, 3MEKTPOAbl M T.M. MeTalinueckie M HeMeTauIMueckue
maTtepHasbl, OCOOEHHOCTH UX 3aLUMTh! OT KOPPO3HH.

CoBpeMEHHOE XUMHYECKOE TMPOM3BOACTBO KaK CIOXkHAs cucTeMa. IloctaHoBka obmeit
3a1a4u pa3pabOTKH U CO3MaHUsA XMMHKO-TexHOJormdeckux cucreM (XTC). INpuHuumne! u odmas
CTpaTerusi CHCTEMHOTO TIOAXOMA.

OcHoBHble nousTus 1 onpeznenerust cucremuoro anHanuza XTC. Knaccndukarus mogeneiit XTC.
Tumnbl TEXHOJOIHYECKUX CBA3EIA.

CTtpykTypHas uepapxusi TexXHOJOrMYeckux cucteM. Maremarnueckue moaean XTC.
3amaun cuHTe3a, aHanmmsa U onrummsauuu Momeneii XTC. IIpobaeMel, BOZHHKAOLIUE IPU
pa3paboTKe U 3KCIUTyaTaliy arperatos Oonbioit eananuHoi Momuaoctu. Hanexuocts XTC.

DKxoHOMUYECcKHe Tnokaszareau IGPEKTHBHOCTH XUMUYECKOrO TPOU3BOACTBA. T EXHHKO-
HKOHOMHYECKHE OCOOEHHOCTH XMMHUUYECKOH NPoMbILLIeHHOCTH. CTPYKTypa 3aTpar Ha NPOM3BOACTBO
v peanuzauuio npoaykuun. CedectoumMocTs NpoaykuMu, npudblib M LeHooOpaszoBaHue. OleHka
3 hexTHBHOCTH MHBECTULIMOHHBIX MPOEKTOB.



Tema 3. Teope’rullecxue OCHOBbI XHMH4YECKOII TEXHOJIOTHH

Makpockonuueckas Teopus (PHU3NKO-XMUMUYECKUX sIBJIeHWI - TeopeTuueckas oOasa
XUMUYECKOH TEXHONOTHH. BaxkHeHinue MakpOCKONMMYECKHE TNapameTpel, XapaKTEPH3YIOLIHUE
MEPeHOC U MPEBPALLCHUE BEILECTBA, HMITY/IbCA U SHEPIHU B PacTpelesieMbIX HEPaBHOBECHBIX
CHCTEMAX.

O600wenHas hopma nuddepeHunanbHbIX ypaBHeHHH OaaHca, CBA3bIBAIOLINX (YHKLINH
MJIOTHOCTH, MOTOKAa M MCTOYHMKA cyOctaHumu. Kiaccuueckue 3akOHbI NMPONOPLUOHATBHOCTH
KOHAYKTHBHbIX TIOTOKOB XMMHYECKOr0 KOMIMOHEHTa, MMIYJbCa M TEeNIOThl [PaAHEHTOB
KOHLEHTpPALIMU, CKOPOCTH U TEMIEPATYPb!.

XapakTepucTuka KO3(pUIIMEHTOB MEPEHOCA B PAa3NMUHBIX cpenax. KoHkpeTHbIC (GOpMBI
mrddepeHIHANBHBIX YPaBHEHNH OanaHca BEILECTBA, MMITYJ1bCA H SHSPIHHL

DeMEeHTbl MEXaHWKH JKHIKOCTeH W ra3oB. Baxkweiimmne ¢usndeckne cpoiicTsa
HUIEANBHBIX» U «PEATbHBIX» )KUIKOCTEH, OTHOCALIHECS K MPOLIECCaM X MMHUHYECKON TEXHONOTHH.

DOneMeHTbl MMAPOMEXaHMKM W TexHuueckoil ruapasaukun. JuddepeHupranbHble
ypaBHeHuUs1 Dilnepa A nokosiiueics XuakocTi. OCHOBHble ypaBHEHMSI MHAPOCTATHKM U 3aKOH
ITackans.

Pexumel mgeiskeHus sxunkoctu. Kpurepnili ruapoauHamudeckoro nmogodus PeitHonbaca.
Teuenne CriIOMIHON Cpeabl B MAAKOCTBOJBHBIX KaHANAX.

OcHOBbI THIPOKMHETHKH W THAPOIMHAMHUKH, ypaBHeHue bepnysnu. MarepuasibHblii
fanaHc rHAPOMEXaHHYECKUX NPOLIECCOB.

JBlkylas cuiaa ruapoMexaHuHeckux TpoueccoB. Hacocbl, HacocHas YCTaHOBKA,
KOMITPECCOPHBIC MALIUHBL MeToabl CMELICHH (a3 U pasBENCHU NETEPOreHHBIX CMECeil.

Tennosele nponeccel B XUMudeckoll TexHonoruu. OOwas XapakTepUCTHKA NPOLECCOB
TeriooOMeHa. OCHOBHOE ypaBHEHUs TEeNJonepeaaty.

VpaBHeHHUs TErUIONPOBOAHOCTH TUIOCKOH M uminHzapudeckoi crenkn. Kosdduunenr
TenIonepeaal 1 ABHKY111as CUa TENJIOBbIX IPOLIECCOB.

Cnocobbl  Tennonepenauu: TEIIONPOBOAHOCTh (3akoH dypbe), KOHBeklUA (3aKOH
oxnaxaeHus HeroToHa) M TernoBoe m3nyueHHe (pacuerHas (opma 3akoHOB Credana-
BonbiMana).

Temneparyproe nosne u temnepaTypHbiii rpaguent. Koadduunentsr Ten-nonepexoca:
NOJIYy3MIHUPHYECKHE KPUTEPHAJIbHbBIE COOTHOLIEHHSA. TerniooTaa4ya npu U3MeHEHHH arperaTHoro
coCTOsIHMS. TemnooOMeH ¢ 3epHUCTbIMY MaTepHanaMi 1 HacaaKaMH.

BaxxHelilire TenaoBble npoLiecchl (HarpeBaHye, OXaa:kaAeHHe, KOHAeHCaLUsl U LCTapeHHe)
B XHUMHUYECKOH TexHojorud. Breimapupanue (wWacTHbIl ciydail HCMapeHHs) KaK METOH
KOHLICHTPUPOBAHHSl PAacTBOPOB TBEPABIX HeneTyuux sewecTs. Ilytm wmHTEHCH(pUKALMU
NPOLIECCOB TerIOOOMeHa U MOBBILLIEHHA UX TEPMOIHHAMUYECKON 3 (HEKTUBHOCTH.

OO1mas xapakTepHCTHKa TeIJI00OMEHHBIX annaparos. PekynepaTHBHbIe, pereHepaTHBHbIE H
CMeCHTeNIbHbIE TEMIOOOMEHHbIE annapaThl.

OObue ceeneHus o MaccooOMeHHbIX Tpoueccax. Mecto MacconepeHoca B oduieii
TEXHOJOrHYeCKOl cxeme. OCHOBHBIC NMPHHLMIBI MACCOOOMEHHBIX MPOLIECCOB B CHCTEMAX 2d3-
HCUHOKOCHTG, HCUOROCHIL=-JICHOROCHb, 2A3-MEEPO0E METO U HCUOKOCHIb-MEEPOoe MENO.

PaBHOBeCHble, KMHETHYECKHE W MexXaHW4deckne (akTopbl B OPraHM3aLHH MPOLIECCOB
mexkdasHoro maccooOmeHna. MarepuanbHeiii  Oananc. Paboune sauuun.  [ABmkywas cuna
Maccomnepeaat.

OcHoBHBIE crocodbl  Maccomepenauu: MonekynasipHas auddysus (ypaBHeHus Duka),
KOHBCKTHBHBI TepeHoc. MomuduiupoBaHHble ypaBHEHHS Maccomepenadn. CHCTEMBI ¢ TBEpAOI
tazoii. TuddepeHumanbaoe ypaBHeHUE KOHBEKTHBHOI auddy3mm.

[Tonobue  mpoueccoB  macconepenaun. Kpurtepun  nogobusi  auddysuonHoro
macconepeHoca. CpenHsas IOBHXKYILAS CHAZ W METOIBI pacydeTa MacCOOOMEHHbBIX MPOLIECCOB.
AHanorus CTallHOHAPHbIX MacCOOOMEHHBIX MPOLECCOB C TETUIOBbIMH.



Abcopbumst.  ®usznueckue  OCHOBBL.  PaBHOBECHE B CHCTEME  2U3-DICHOKOCHI®.
Marepnaneublii M TennoBoli  Oananc aOCOPOLMOHHBIX NMPOLIECCOB, HMX KHHETHUYECKHE
3aKOHOMEPHOCTH.

AnmnaparypHoe odopmieHHe adCOpOLIMOHHBIX MPoLeccoB. MaTeMaTnueckoe MOAETUPOBaHUE
HECTALIMOHAPHBIX TPOLICCCOB anCOpOLMH B KOJIOHKAX ¢ HEMOMBIDKHBIM cI0eM copOeHTa. OmucaHne
BHYTPUAN(DQYIMOHHOIO peXxuMa CopOImM  (DecOpOLMH) BEILECTBA B MOPHUCTBIX  I'PaHyNax
ancopbenta. [puHunnuanbHble cxembl  abcopOumn.  Kpurepun mMocTpoeHHS  ONTUMATBHbBIX
COpOLUMOHHO-IECOPOLIMOHHBIX LIMKIIOB.

[Teperonka skuakocreil. OOliMe cBeaeHMS O TPOCTOH MeperoHke (AUCTHUIALMH) U
pextHdukanuu. XapakTepucTuka NBYX(asHbIX CUCTEM KUAKOCTb-nap. Pa3oBoe paBHOBECHE U
knaccuprkarms OMHAPHbIX CHCTEM.

Anmapatypaoe ohOpPMICHIE U MOOCIHUPOBAHUE MPOLECCOB PA3BEACHUS JKHIKIX CMECCH
MeronoM pektudukanmy. ['nyOuHa pasmencHuss U MPOM3BOOUTCIBHOCTD PEKTHU(PUKALMMOHHOM
KONOHHBL. OCHOBHBIE HCTOYHHKH SHEPro3aTpar Npy peKTHHUKALNY U MyTH UX CHHUIKEHUS.

[MTpoueccel memOpanHOro pasmenenus cmecel BemecTB. CyIHOCT W KMHETHYECKHE
0CODEHHOCTM ~ MeMOpaHHON  TexHOJOrMHW. PaBHOBEeCHble U KWUHeTHYeckue  (hakTophl,
onpenensouine 3pHekTHBHOCTE MEMOPaAHHOTO pa3/eNeHHus.

Hepapxuueckasi CTPYKTypa COBPEMECHHBIX MEMOPAHHBIX MaTepuajoB. TeopeTHuteckast
MUHHMAaJbHas paboTa pasBencHus. MeMOpaHHBIC ammapaTbl, MHOTOCTYMCHYATBIC KacKabl
Pa3nEINTENBLHBIX MOLYJIEH.

MopeaupoBaHue XHWMHKO-TEXHOJOTMYECKUX MPOLECCOB. 3HAYEHWE W B3AUMOCBA3b
TEOPETHYECKHUX W HKCIIEPUMEHTAIbHBIX METOAOB UcchenoBaHUs. MoneanpoBaHue Kak CpeacTBo
COKpaLLEHHsI CPOKOB Nepexo/ia 0T JTa0OpaTOPHbIX UCCIEAOBAHMIT K MPOEKTHBIM pa3padoTKaM.

Teopust mogodust Kak OCHOBA MOACIHPOBAHUS XUMHUKO-TEXHOJIOIHYECKHX TPOLECCOB U
peaktopoB. Bumel momodust um  kimaccupukaums Moneneii (CHMBOJIHYCCKHE, PEajbHBIC U
MbICJIEHHbIE).

Bugbpl momenupoBaHus B XuMuueckod Texnomoruu. OOnactm npuMeHeHHs M
OTPaHUYEHUs UCTIONB30BaHUS (PU3UUECKOTO MOAENUPOBaHUA. Mosenb MeXaHHYEeCKOTO noao0us.
Kputepuii HetoToHa.

CylWHOCTP U OCHOBHBIC JTamlbl MAaTEMATHYECKOIO MOICHUPOBAHHS: IOCTPOCHHE
MATeMAaTUYCCKOI MOZenu, CO3AaHHUE AJNTOPUTMA, YCTAHOBJICHUE AanCKBATHOCTH MOACIU U
peanpHOro mnpouecca. I[IpenmylmecTBa MaTemMarHvecKoro MOIENUPOBAHUS HA JJIEKTPOHHO-
BbIYHCJIUTENbHBIX MAIIHHAX.

OObwue cBeneHnss 0 xuMUueckux peakropax. Kmaccudukalns peakTopoB U pekUMOB
ux paborel. TpeOoBaHus, npeabsBIseMble K XHMHYECKMM peakTOpaM. Y paBHEHUs
MaTepuaIbHOro DaaHca IJist 3JEMEHTapHOro 00beMa MPOTOYHOTO PEAKTOPA.

['mpponnHamuyeckass 0OCTAaHOBKA, OPraHU3ALUOHHO-TEXHUYECKAs CTPYKTYpa, YCIOBUS
teriooOmena, (a3oBblii COCTAB PEAKLUMOHHOW CMECH W KOHCTPYKUHOHHBbIE OCOOEHHOCTU
XUMHUECKHX PEAKTOPOB.

MaremaTuueckoe MOAENUPOBaHME XUMMUYECKMX PEAKTOPOB W MPOTEKALIMX B HUX
XUMMHECKHUX MPOLECCOB. XHMHUYECKHe peakTopbl C HAeanbHON CTPYKTYpOil MNOTOKa B
H30TEPMUYECKOM PEIKHME.

Peaxtope! naeansHoro cmemenus (PHC) nepuonnueckoro (PUC-IT) u HenmpepbIBHOIO
(PUC-H) pmeficTBusa; HX MaTeMaTUUYECKHE MOAETH. XapaKTEPUCTHYECKHE YPaBHEHHS
NMEPUOAHYECKUX W HEMPEPBIBHBIX PEAKTOPOB B CTALIMOHAPHOM PEXKUME.

Peaktopbl uaeanbHoro BbiTecHeHust (PHB). Marematuueckoe onucaHue TpyduaToro
peakTopa B HecTalMOHapHOM pexume. [lpoduan auHelRHbIX CcKOpOCTeil MmOTOKa B
JAMUHAPHOM, Pa3BHTOM TYpOYJICHTHOM H TOPLIHEBOM PEKUMAX TCUCHHUS  KUIKOMN
PEaKLUOHHONM CMECU B IPUTOYHBIX TPYOUATHIX PEaKTOPAX.

CpaBHenne 3(pdexkTHBHOCTH PaboTbl MPOTOYHBIX PEAKTOPOB MOEANBHOIO CMEIIEHHsA M
MIEaNbHOro BbITeCHEHHs. PaKTOPbI, OrpaHHMUBAKOLLNE NPUMEHEHHE annapaTos, padoTarwnx
B pexumMe, OJIM3KOM K MA€aIbHOMY BbITECHEHHIO.



Kackan peakTopoB wuACAaIbHOrO CMELICHUA. MartemMaTudeckas MOZICIb KacKazna.
AHanuTHYeCKME W 4YHCJIEHHbIE MeToAbl pacyeTa Kackama. CeKLHOHHBIE PEaKTOpPbl C
nepeMeLlBaHHEM.

XHuMHUeCcKHe peakTopbl ¢ HeUAeanbHOH CTPYKTYPOil IMAPOAMHAMHUYECKON OOCTAHOBKH.
[TpuunHEBI OTKNOHECHUI OT HACAIBHOCTH B IPOTOYHBIX PEAKTOPAX.

Monenu peakTOopoB C HEUACANBHON CTPYKTYpOH MOTOKOB pEaKLUUOHHOH CMECH.
OnHonapameTrpuyeckie siueedHas U 1upGy3HOHHAST MOTENH .

Tema 4. IIpou3BOACTBEHHBbIE NPOLIECCHI

Craruyeckne M MPOTHO3HBIC IAHHBIE O CBIPCBOM H DHEPreTHYCCKOM OOCCHEUCHHUU
COBPEMEHHBIX KPYMHOMACIITAOHBIX XHUMHYECKUX MNPOM3BOACTB. CBEOCHUS O MHPOBOM U
OTEYECTBEHHOM MNPOU3BOACTBE BAKHEHIIMX TPYNM XHMHYECKUX MPOAYKTOB B TOHHAXKHOM H
CTOMMOCTHOM BBIPAKEHHH.

Obuue ceeaeHns 00 OCHOBHBIX MCTOUHMKAX MPOMBbILIEHHBIX OTXOAOB M BBIOPOCOB, KX
BO3/€ICTBMH Ha OKPYKAMOLLYIO cpeny. Y THIU3aLUs OTXOA0B U NepepadoTka BTOPUUHOTO ChIPbsl.

MHOrOBapUaHTHOCTE U CJIOKHOCTH PELICHHS 3ama4yd CHUHTE3a U ONTHMH3AIUU
TEXHOJIOTHYECKOH CXE€Mbl COBPEMEHHOTO KPYHMHOTO XHMHUYECKOro mpouseonctsa. Ilpuninum
MHOTOCTAOIUMHOCTH XUMHYECKON TnepepabOTKH HCXOIHOrO CbIpbsi B KOHEYHble (LeneBbie)
NPOAYKTHI.

OntumanbHOe BapbUpOBaHKE CIIOCOOOB BBO/A PEAT€HTOB B PEAKLIMOHHYHO 30HY M BBIBOAA
npoaykToB M3 Hee. CTPYKTYpHas OpraHu3alus NMPOLECCOB Tern1ooOMeHa W BCIOMOTaTeNlbHbIX
MOTOKOB TEIUIOHOCUTENCH B COBPEMEHHBIX TEXHOJNOTMHUCCKHUX CHCTEMAX.

[ToacucremMel KOHTPOJAA W VOPABICHUS TEXHONOTMYECKMMU mpoueccamu. Buabl
TEXHOJIOMHYECKOr0 aHAIN3a HA XUMHUYECKHX MPEANnpPHATHSX.

[TepcnexTBbl HCNIONB30OBAHUS CYNEPKOMITBIOTEPOB IS aHANHW3A JWHAMHYECKOrO
MOBEflIeHNsl MHOTOCTYNEHYAThIX TEeXHOJOTHUECKMX CHUCTeM M ONTHMAlbHOTO YIpaB/eHust
AeHCTBYHOUMMH X MMHYECKMMHU TIPOM3BOACTBAMH.

Texnonorus cepHOit KucnoTel. ChIpbeBast 0a3a CEPHOKUCIOTHOH NPOMBILUICHHOCTH. Bunibl
CEPOCONEPIKALLIETO ChIPbsi. MICIONp30BaHUE OTXOMSLINX ra30B UBETHON METAaNTypriUi U TCIIOBBIX
3AEKTPOCTAHLIMH.

[Teunoe ornmeneHne COBPEMEHHOrO CEPHOKHCIOTHOrO 3aBoma. PuU3MKO-XHMUUEcKHe
OCHOBbI 00xkMra cepocoaepskailero coipps. O0was xapakrepuctuka neueii BX3, I10 u KC.
MartepuanbHblit M TeMIOBOI OajaHC MeUHOro OTAEAeHHs A O0KUra KonyeaaHa.

Ouncrka OOKHUTOBOrO  rasa, (PUSHKO-XUMHYECKHE OCHOBBI ~ MEXAHHUHYCCKOIO M
JNEKTPHUYCCKOrO METOAOB  O4HMCTKH. QUHCTHOE OTAOCACHHEC COBPEMCHHOH  KOHTAKTHOM
CEPHOKHUCIIOTHOH CHCTEMBI.

PaBHOBecHbIE M KHMHETHHYECKHE 3aKOHOMEPHOCTH mpoueccoB okuciaeHus SO; B SO; Ha
katanusaropax. CrcremMa ABOMHOrO KOHTAKTHPOBaHUs U ABOWHOI abcopOLmMH.

Karanuzarops! okucnenns SO, B SO3. Bananuepas koHTakTHas Macca cepun BAB, CB/1, UK.
KoHTakTHBIC anmapaThl ¢ BHYTPSHHUM H BHCIITHUM TEMIOOOMEHOM.

DU3NKO-XHMHYSCKHE OCHOBHI abcopOLUHM CEpHOro aHTHApHAA M3 Ta30BOH CMECH.
MoHorugpatHelii ¥ oneymHblii  abcopOeprl.  AOcopOLUMOHHOE OTHeneHHe CepHOKHUCIOTHOrO
3aBOJa.

KoHraxkTHas, cxemMa MPOM3BOACTBA CEPHOIl KHMCIOTBI Kak  CJIOXHAas XHMMKO-
TeXHONoruueckas cucrema. I1yTu MHTeHCH(HKAUMK CEPHOKNCIOTHOTO MPOU3BOACTRA. TEeXHUKO-
YKOHOMHYCCKHE TIOKA3ATEINH,

[Mpobnema cBszaHHOrO a3ota. KUO4WeBOE 3HAYCHHE TCEXHOJOTHMHU  CBSI3bIBAHMSA
arMoc(hepHOro a30Ta B peLIeHUH NPOTOBOJILCTBEHHOIO BOMPOCA.

Cnocobbl nonyuenuns a30ToBonoponHoi cmecu. CTPyKTypa COBPEMEHHOTO MPOH3BONCTBA
aMMuaka M3 MPUPOAHOro rasa. I'mOkoe HCMONB3OBAHME TETEPOTeHHBIX KaTalU3aTOPOB B
MHOTOCTYMEHYATOH cXeMe NPUroTOBIeH s U ouncTkn ABC.



TepmonuHaMuueckne H KHHETHUECKHE OCODCHHOCTH TMpolecca CHHTE3a aMMHaKa.
Oco0eHHOCTH UHPKYJISLUMOHHOH CXeMbl. YTHIH3aUWs oTxogaumx raszoB. OuUeHka noTepb
3KC3PTHUH U KaNUTAbHBIX 3aTpar.

DU3UKO-XMMHUYECKME OCHOBbI M anmapaTtypHoe OQpOpMieHHe MPOLecCOB CeNeKTUBHOTO
OKHCJICHHSI aMMHaka. [1pOMBIIUICHHBIE KaTalIU3aTOPhl. AJIBTEPHATUBHBIC BAPHAHTHI MPOLIECCOB
KOHBEPCHUU aMMHaKa.

CtpykTypa 1 0COOEHHOCTH TEXHOJOTHUYECKOH CXEMbI [MPOM3BOACTBA Pa30aBIEHHON a30THOM
kucnotel.  [lpombiunenHas peanuzaums cxembl ‘NO->NO;->HNQO;. OcHOBBI  KaTanMTHYECKOTO
o0e3BpexkHBaHUs OTXOAAWMX Tras3oB. IlpuuMHbl HU3KOW 3KCIpreTUdHeckol 3¢ GheKTUBHOCTH
MPOU3BOACTBA A30THOH KUCIIOTHI.

[Tpou3BOACTBO KOHUEHTPUPOBAHHOI a30THOM KHMCNOThL. AHalIu3 AMarpamMM COCTOSIHUS
HO-HNO; u  H;O-H:SO4HNO;.  Tlpsamoii  (HHTPOONCYMHBIN)  METOD  TPOW3BOLCTBA
KOHLIEHTPUPOBAHHOH a30THOH KUCJIOTHL

DU3NKO-XUMHYECKHE OCHOBbI M TEXHOJOIMYECKass CXeMa [POHU3BOACTBA HHUTpaTa
amMMoHnus. Mcnonb3oBanue Terorel Helitpanuzauuu. [Ipoussoacrso kapbamuaa. IlepcrniekTsbl
OMOTEXHOIOTHU B peLleHHH npodyiemMbl pUKcaumy a3oTa.

ITpouseoacteo ochopa u dochoproil kucaorel. Bbeidop cnocoda TexHONMOrHUECKOi
nepepaboTKH  (KUCIOTHOTO,  TEPMHUCCKOrO, THAPOTEPMHYECKOrO,  TUIA3MOXHMUYECKOTO)
dochaTHOrO MUHEPATBHOTO ChIPBSL.

DkcrpakunoHHas  (pocdopHas KHUCIOTAa Kak OCHOBZ NPOM3BOACTBA MHHEPAIbHbBIX
yaoOpeHui. DNeKTPOTepMHUECKOe TMONydeHHe 3jieMeHTapHoro ¢ochopa M TEPMHUUECKO
tochopHOIT KUCTIOTHI.

DU3UKO-XMMHUYECKHE OCHOBbI Pa3OKeHHs MPUPOAHBIX (ocdaToB CepHOM, a3OTHON H
dochoproit kucmoramu. [lommurepMudeckuii aHamus (as30BBIX pPABHOBECUH B pacTBOpax
MHOTOKOMIIOHCHTHBIX CHCTEM - OCHOBA BbIOOpA TEXHOJOTHYECKHMX MapaMETpOB MpoLecca
KOMIJIEKCHOH mnepepaboTku anatuTta. JernapaTHbii, NOJUCHAPATHBIA M AHTHAPUTHBIH
crnocoObl pa3noKeHHs.

CoBepleHCTBOBaHHE annapaTypHOro opopMaeHUs: KUCIOTHOTO PA3IOKEHUs NPUPOAHBIX
¢octaTtoB: mepexon OT Kackaja peakTOpoB ¢ TepeMellMBaHWeM K JAOMPUHTHOMY THIY
HETIpepbIBHOTO 3KcTpakTopa. CocTaB M KOHUEHTpauus obpasyrooureiics (GpochopHOil KUCIOTH B
3aBUCHMOCTH OT TEMIIEPATYPHOTO PekKKMa M crocoba pasnoxkeHus anarura. bamanc no ¢ropy B
npou3BoacTee GochOpPHOH KHCIIOTbI U yIOOPEHUH.

OcHOBHble  HanpaBlieHHA  TNPUMEHEHWA  JNEKTPOXHMHYECKUX  NPOU3BOICTB.
[TepBHuHbIE W BTOpPUYHBIE XUMHYECKHME WCTOYHHUKU 3aekTposHepruu. [lpeumyluecTtra
37eKTPOXUMHYECKHX TIPOU3BOACTB Mepea X UMHYECKUMM.

TeopeTnyeckne OCHOBBI 3JICKTPOJN3a BOAHBIX PAacTBOPOB U PACIUIABJICHHBIX Cpedl.
Berxon nmo Toky, K03(h$ULUHEHT UCIOIB30BAHH SHEPTHH 1 OaNaHC HaNpsHKeHHUIT.

DIEKTPOXUMUYECKOE TTPOU3BOACTBO XJIOPA U KAYCTUUECKOH conbl. OCHOBHBIE CTaaum
npouecca NPUrOTOBIEHUS W OYWUCTKH paccojia. DNEKTPOJH3 BOAHBIX PACTBOPOB XJIOpHIA
HaTpHs.

Tunel MNPOMBILITIEHHBIX 3MEKTPOIUTHYECKHMX BaHH. JJEKTPOJIU3epbl C TBEPAbIM
CTAJIbHBIM KaTOAOM U (UABTPYIOLICH nuadparMoil, peakTopsl AN Pa3foKEHUS aMalbTaMbl -
SJEKTPOIU3EP C PTYTHBIM KaTOIOM.

CpaBHHUTENbHBI aHAaNM3 TEMJIOBBIX [OTOKOB M TOTOKOB 3HEPrMH B Pa3HUHBIX
TEXHOJOTHUYECKMX CXeMax [MPOU3BOACTBA XJIOPA M €OKOr0 HATpHs. JKOJOTHYECKHE WU
CaHUTAPHO-TUIMEHUYeCKHe  acTeKTbl  SJIEKTPOXMUMMYECKMX M SJIEKTPOTePMHUECKHX
MPOU3BO/JCTB.

DHEPreTUUECKUe MPOONeMbl XUMHYECKOH TEXHOJIOTHU. MUpOBBIE 3amachl TBEPABIX,
JKUAKUX U Ta3000pa3HbIX BUAOB TOMINBA. JJMHaMUKa pocTa MOTPeOJCHUS pa3IUIHBIX BHIOB
SHEPTrOHOCHUTEIIEH.

Obutas xapakrepuctuka HedTH (YrneBoOOpOIHBIH COCTAB, COpPTa, CBOWCTBA) W
HedTenpoaykToB  ((ppakLMOHHBIH  COCTaB, NETOHALlMOHHble CBOICTBA, XHUMHUecKas
cTaOUNBHOCTB W ApP.), NOATOTOBKA HE(PTH K nepepadoTKe.



[MepBuunsie (puzudgeckue) Metons! nepepadborkn Hedru. IlpsMas neperoHka HepTH.
CoctaB M XapakTepucTHKa OUCTHILIATOB. ATmocdepHble W aTMoc(hepHO-BaKyyMHbIE
YCTaHOBKH IS IpsiMOil neperoHku. OuKCTKa NPOAYKTOB MPsIMOi MEePEroHKH OT CEPHUCTBIX U
KHUCOPOAHBIX MpUMecei.

BropuuHbie (pHU3NKO-XUMHYECKHE) METOABI MepepadoTkn HEPTH U HEPTENPOAYKTOB.
TexHONOrHYeCKUH PeXXUM U MPHHLHMNHUAJIBHAS CXEMa TEPMHUYECKOrO KPEKHHIra ¢ BBICOKOWM
peakuMOHHOH Kamepoii. AnmnaparypHoe odopmienune npouecca. XapakTepucTnka O€H3WHOB
TEPMHUUYECKOTO KPEKHHTA.

["nyOokue necTpykTHBHbIE MPOLECCHl pacnaja yYIeBOAOPOAOB, MNpOTeKaroliue MpH
TEPMOKATAIMTHYECKOM KpekuHre. Karanuruueckuil KpekMHI - BaxkHellUMii MHOTOTOHHaKHbIH
TEXHONOrH4eckuii npouecc nepepadoTku HedTAHbIX (Ppakimil. THNbl KOHTAKTHbIX annapaTos.
CBolicTBa OCH3MHOB TEPMOKATANUTHUCCKOrO KPCKUHTA.

KoOHTaKkTHBIE MacCHI IS KAaTATHTHYECKOrO KPEKHHIa. AJFOMOCHINKATHBIC KAaTalIN3aTOpPhI
(OT MPUPOAHBIX TIWH IO LEOJHUTCOmep KaLuX cHHTeTH4Yecknx). HoBble momnduumuposaHHbie 1
YIAbTPAaCTaOMIN3UPOBAHHHbBIE MUKPOC(hEPHbBIE KaTaTH3aTOPbI.

DBOMOLIKMSA  TEXHOJOTMUYECKOro OQOpMIIEHHUsT Mnpolliecca KaTalUTHUYECKOTO KpPeKHHra:
CTALMOHAPHbIH CNOM KOHTAKTHOI Macchbl, TCEBAOOXKHKEHHbII MUKpocQepHblit cnoit u
ABIDKYLITHNCS CAOH MpaHyJHPOBAHHOrO Karanuiaropa. OCHOBHBIC TEXHONOTHYECKHE MapaMeTphl
COBPEMEHHBIX CX€M TEPMOKATANHTHYCCKOTO KPEKHUHTA.

Ouuctka u  crabunuzauus  Hedrenponykros. Lllenounas, cepHOKHUCAOTHAS,
ancopOLMOHHAST M KATAJIUTHUECKas OYNMCTKA. [ MOPOOYMCTKA M OYMCTKA HA CENeKTUBHbIX
pactsopuTessix. OxpaHa okpy:karouleii cpeabl npy HedTenepepadboTke.

[TpombluineHHblil opranvueckuit cuHTe3. (OCHOBHble TPYNMbl MCXOJHbIX BELIECTB
(napacuHOBbIC, ONe(hUHBI, ALCTHICH, APOMATHYECKHE, OKHCb YIriepoZa H CHHTE3-Ta3),
UCMOIB3YEMBIX B OPraHUYECKOM CHHTE3E.

Tunosbie mnpoueccbl OONBLWIOTO OPTAHHYECKOrO CHHTE32. OKHCIeHMEe W BOC-
CTAHOBJIEHWE, THIPUPOBAHUE W NErHIPUPOBAHHWE, TUApaTauus U Aeruapartauus, THIPOJIU3,
aNKUIMpOBaHHUeE, KOH/IeHCaLus, noauMMepusaLys, TepupUKaLus, HUTpOBaHHUe,
rajoreHupoBaHue, cyabpupoBaHue H T.n. OTauuuTesbHble OCOOEHHOCTH MPOLECCOB
MPOMBILIJICHHOTO OPTaHHYECKOr0 CHHTE3A.

CuHTE3BI Ha OCHOBE OKHUCH yrieposa u Boaopoaa. Paborer Cadatee, Opaosa, @umepa
u  Tponwa.  CuHTe3bl  ankaHoB (@O  CHHTETHYECKOro  O€H3WHA),  AJKEHOB,
KWUCIOPOACOAEPKALINX COEAHHEHNH.

Cunre3 MeTaHona. AHanorust PYHKLMOHAIBHBIX CXEM MOJYYEHHs a30TO-BOAOPOAHOMN
cMecH (And cHUHTe3a aMMuaka) M CHHTe3-rasa (47s noaydyeHus MeraHona). Pusuko-
XUMHAYECKHE OCHOBBI npouecca. IIpumMeHuMocTs ypasHeHHs TeMKHHA Al aHanu3a CKOPOCTU
CHHTE3a METAHOMA.

Texnonornueckas W GyHKIMOHANbHbIE CXeMbl CHHTe3a MeraHona. KOHCTpyKTUBHbIE
0COOEHHOCTH  KOJIOHHbI CHHTE3a UM KOHTAKTHBIX CHCTeM. TexXHUKO-IKOHOMHYecKHe
MoOKa3aTeu arperara ¢ COBMeLE€HHOI Haca KO KOJNIOHHLI.

HoBble HanpaBneHuss B pa3BMTUU NPOM3BOACTBA METAHONA. YKPYMHEHWE MOLIHOCTH
€AMHUYHOTO 000pyHOBaHUs, OSCKOHBEPCHOHHAsT mnepepadoTKa CHHTE3-ra3a, COBMELIEHHE
CHHTE3a METaHOJa ¢ MPOM3BOACTBOM JAPYIHX MpoaykToB. OxpaHa OKpy:KaroIIed cpensl B
NMpoK3BOACTBE METAHONA.

[moparamus >THneHa (CEPHOKHUCIOTHAs W TpsiMas KaTaduTU4Yeckas) - OCHOBHOI
MPOMBILIEHHbIH  cmocod npousBoAcTBa 3TaHonAa.  PU3MKO-XMMHYECKHE OCHOBbl U
TEXHOJOTMYECKHE CXeMbl NpoLeccoB. TeXHHMKO-3KOHOMHYECKHE TMOKa3aTenu o0enx cxem
MONYYEHUS STHJIOBOIO CMHUPTA.

[TpouseoncTBO BBRICOKOMONEKYsipHBIX coenmHeHuit (BMC). CripreBast 0asa, cocTaB H
ocHoeHble cBoiicTBa BMC. [lonumepn3zauvoHHbIE M TOJMKOHIEHCAUWOHHBIE TOJUMEPDbI, MX
ocobeHHOCTH. TepMOIUIaCTHYUHBIE W TEPMOPEAKTHBHbIE TTONMMEPBDI.

[TpombilneHHoe nonyyeHue nonusTuaeHos (IT3) Huskoit (ITOHIT) n Bbicokoii (ITOBIT)
MAOTHOCTH. OCOOEHHOCTH TEXHOMOTHYECKO CXeMbl paAHKaNbHONH NOAUMEepH3aLUK 3TH/IeHA NpH



pa3snuuYHBIX [aBJCHHUAX B razoeoil (ase Ha oxcuaHeix u Llurnepa-Hartra katanusatopax B
anmnaparax ¢ nce€BAOOKHKCHHBIM CIIOEM.

XumMuueckas MO}_'[l/l(valKaLl,l/Iﬂ Kak ME€TOA NPOMbBILMUICHHOIO MOJY4€HNA MOMN3TUICHOB C
HOBbIMH 3KCMIyaTallMOHHbIMK CBOHCTBaAMH. XJIOPHPOBAHHbI M  XJOP-CYJab(pUPOBAHHbII
nonu3TUNeHel. TexHonorua nepepadotku u obnactu npuMeHeHus I1D u usmenuii U3 HEro.
DKOJOTUYECKUE aCIEeKThl MPOU3BOACTBA U NMepepadbOTKU MOTUITUICHOB

6. OBPA3OBATEJIBHBIE TEXHOJIOTHH

B cooreerctBuM ¢ paloucit mnporpaMMoil U TEMATHUECKUM IUIAHOM H3YUCHUC
AUCLIUIMJIMHBI IPOXOMT B BUJE ayAHTOPHONH M CaMOCTOSATENbHOI padoThl CTYy1€HTOB. YueOHblii
IpoLecc B ayAMTOPHUM OCYLUECTBJSETC B (opMe JeKUMOHHBIX M J1abOpaTOpPHBIX 3aHATHIA.
[TpenycMoTpeHbl NEeKLMH-BU3YATH3AUUN € MPOONEMHBIM H3JIOKEHHEM OCHOBHBIX TEM Kypca,
KOTOpbIC BXOHAT B pabouyr mporpamMMmy (mpeactaBneHel B Tabmuue «ConepikaHue
AUCLIUMIKHBY). PexoMmeHnyemble o0pasoBaTesibHble TEXHOJOTHM: PEHTHHIOBas TEXHOMOTUS,
TEXHOJIOTHs MHTErpaTUBHOTO, npoOaeMHOro, WHHOBALMOHHOTO, JIUYHOCTHO-
OpPHEHTUPOBAHHOTO, T HEePeHUNPOBAHHOrO, WHANBHAYATIBLHOrO, Pa3BUBANOLIEro OOy4YEHHS U
TYMAaHUCTHUECKOTO  oOpasoBaHus. [IpegycMaTpuBaeTcs  YTEHUE  HYAacTH  JICKUMHA €

HUCTIOJIb30BAHUEM MyJ'IbTIlee}_'[I/IFIHle CpeacCTB o6yquuﬂ.

7. NEPEYEHb YYEBHO-METOAWYECKOI'O OBECINEYEHHUA /1A

CAMOCTOSATEJBHOI PABOTbBI OBYYAIOLIUXCA MO AUCUUTNJINHE
(MOJAY.JIIO)

7.1. Iepevenb-yueOHo-MeTOANUECKOTO OOecnedeH st 11 00y4atoWmXCcs Mo AHCLIUTUTUHE:

1. Kacatkun A.I'. OCHOBHBIC MPOLIECCHI H aNmapaThl XUMUUCCKOI TexHONoruu. M.: Xumns,
2004.

2. Kyrenos A.M., bounapesa T.H., bepenrapren M.I'. O6was xumuueckas TEXHOIOTHs.
M.: UKI][ «AkanemkHura», 2003.

3. Myxnenos W.I1., AsepOyx A.S., Tymapkuna E.C., @ypmep M.2. OOwas xumuyeckas
TEXHOJI0THS /mon penakuuerl Myxnenosa MI1/. M.: Beicas mkoma, 1984,

7.2. Ykazanus 0y oOyHaronXcs 1o OCBOGHHIO THCLIMIUTHHbBI

Taodauua 7.1.. Coaep:ranue caMocTosITeIbHOH PaGoThI 00yUAKIIUXCSH



Houep 1eMb1/601POCH. BBIHOCUMBIC HO CAMOCIMOAMETBHOC UVHEHUE Koi-60 Dopatet padomvl
f2(13C derd Yacoe
(menrbl)
I Monrorosxa ceipes k mepepaborke. KommnexcHoe 12 cobecenoBanue,
HICIIO/IB30BAHUE CBIPBS TECTOBbIH
KOHTPOJIb
> DKOHOMHS U MYTH PaALHOHANBHOIO HCTIONB30BAHHA 12
' SHepruyu. DKOHOMMS W MYTH PaLMOHANBHOIO
MCNOMB30BAHUS Temnna
5 [TeXHHKO-OKOHOMHUYECKHE NOKA3ATEH MPENpH- 12| CoBecenosane,
© rua  Kunernueckas, andpdysnonnas u TECTOBbIA KOH-
repexoaHas obiacTH MPOTeKaHUs POLECCOB TPOJIb
4. HeoOxoanMocTh CO3AaHKA HOBbIX XHMUKO- 10 CobecenoBatue,
TexHoJoruueckux npoueccos (XTIT) B ycnosusix TECTOBbII KOH-
HU3MEHECHUS CTPYKTYPBI pECypCcoodeCiedeHus u TPOJb
MOBLIICHUS TPeOOBaHUIT K 0€30MaCHOCTH U
SKOJNIOTHYECKON YUCTOTE XMMUYECKHUX ITPOHU3BOACTB
< XHUMHYeCKUe NMPOU3BOACTBA KAK CJIOYKHbBIE CHCTEMBI: 10 cobecenoBaHue,
7' |OCHOBHbI€ MOHSTUS U MIPUHLUIIbI CHCTEMHOIO aHaNH3a TEeCTOBbIH KOH-
CJIOKHBIX NpolieM, oblMe MeTOAbl CUCTEMHOrO ONMUCAHUA TPOJb
X UMUYECKHX TTPOHU3BOACTB.
6. |Bynkanuzauus kaydyKoB, NPUHLHI METOAA U 12 cobecenoraHue,
BYJIKAHU3UPYIOIIHE areHTbl TECTOBbIF
KOHTPOJb
7. |Crexna. Coctas, cTpoeHHe u Knaccu(puKaLus CTeKo.l. 101 coBecenosanue,
Cbipbe B CTEKOJIBHON NMPOMBILLIEHHOCTH TECTOBbIF
KOHTPOJb
8. I[Ipou3BOACTEO CHHTETHYECKUX MOIIIMX CPEICTB 11 codecenoBaHue,
TECTOBBIN
KOHTPOJTb

8. OLEHOYHBIE CPEACTBA AJiAd TEKYWEIO KOHTPOJIA YCIIEBAEMOCTHU U
MPOMEKYTOUYHON ATTECTAIIAA




doHAbl OLEHOYHBIX cpeacts W KPUTEPHUU OULUCHKH MPeacCTaBJI€Hbl OTHCJIBHO, KakK

NpHIOKEHUE K padoueli nporpamme.

9. YYEBHO-METOAUYECKOE U UH®OPMALIUOHHOE OBECHEYEHHUE
AUCUUIIIUHBL

a) OCHOBHAs JIHTEpaTypa:

. Kacarkun A.I'. OcHoBHbIE mpouecchl W anmaparbl XMMHYECKOH TexHomoruu. M.. Xumus,
2004.

2. Kyrenos A.M., Bounapesa T.H., bepenrapren M.I'. O0was xumuyeckas TexHosorus. M.:
UKL «AxageMkHura», 2003.

3. Myxnenos W.IL, ABepOyx A, Tymapkuna E.C., @ypmep HM.D. Obmas xummueckas
TexHoJorus /nox penakuverd Myxienosa UI1/. M.: Boicwas wkona, 1984,

4 Myxnenos WU.IT., Aepbyx A A, Tymapkuna E.C, ®Pypmep HN.3. OOmas xumuueckas
TexHoaorus /noa penakuuneid Myxaenosa UIL/. M.: Beiciuas mxoma, 1984.

5 Myxnenos UII. u ap. «OcHOBbI xuMHueckoii TexHoaoruu». M.: Boicu. k., 1975

6. Myxnenos W11, Tambosuesa B. /| «OcHOBBI XUMHU4eCKOH TeXHOMOTUNY. M.: 1968

5. Cokonos P.C. «Xumudeckas TexHonorus». M.: 2000

0) n1onoJHHTeIbHAA JINTEpATYpa
. Tenbnepun H.HM. OcHoBHble mpoLiecchl M annaparbl XMMHUUECKOH TexHomoruu. M.:Xumus,
1982.
2. Jlebenes ILT. XumMus 1 TEXHOJIOTHS OCHOBHOTO OpraHM4Yeckoro cuuresza. M. Xumus, 1981.
3. Asepbyx A M, Tymapkuna E.C. Myxnenos M.II Tlpaxtukym no oduell XHUMHYECKOH
TexHosorn. M.: Boicwias mkona,1979.
4. Jlunuesckuit b.B. Merannyprus yepHbix mMetainos .M., 1980.
5. Huxonaes A .@. CuHTETHUECKHE MOJMMEpPb! M MJACTMACChl HA HX OCHOBE.
M. Xumus, 1977.

B) IeKTPOHHbIE HCTOYHHKH HH)OPMALHH

|. Hayunas snektpoHHas 6asa naHHbIX n3gatenscrsa Elsevier, http://www sciencedirect.com/
2. Hayunas >nextponHas 0a3za aaHHbIxX u3gatenberea ACS Publication,
http://pubs.acs.org//

3. HayuHo-nowckoBasi anekTpoHHas 6aza aaHHbIx Reaxys. https;//www.reaxys.com?7/
4. Hayunas 3nexTpoHHas 0asa JaHHBIX U3aaTeNbCTBa Springer, http://www,

springerlink.con/

10. MATEPHAJIBHO-TEXHHYECKOE OBECINEYEHUE AUCUHUIIVIUHBI


http://www.sciencedirect.com/
http://pubs.acs.org/
http://www.reaxys.com7/

TpeboBanusa K ayguTopuu I JCKUHOHHBIX W NPAKTHYECKHX 3aHATHI: OeclIyMHas
CBeTNasA ayauTopHsa Ha 25 MOCAAOUYHBIX MECT C JOCKOM.

Tpebopanus x ayautopuu ans naboOpaTOpHbIX 3aHATHi: sabopatopust 60-70 M c
BBITSDKKOMH, OOLIMM U MECTHBIM (HaA LUIECThIO padOYMMH CTONAaMH) OCBeLeHHeM, KaHanu3alueli
(xos0mHas U ropsas BOOa).

TpeboBanna k cnenuanu3UPOBAHHOMY OOOPYNOBAHHMIO. BBITSDKHOM IIKa(, XHMHYECKH
CTOHKAas PAaKOBHHA, IIECTb JAOOPATOPHLIX CTONOB CO CTOIKHM MNOKpPBITHEM, OOUH CTON
npernogasaTess, ABEHAAUATb NabOPATOPHBIX CTYJbEB, NOCKA, TEXHUYECKHE W aHAIUTHYECKHE
BEChI.

Teopernueckuii Kypc:

Jlexunu, npeseHranuu

KoHTposbHbIE TE€CTbl — IHCKH W OyMa)KHBII BAPHAHT.

Cnucky BONpocoB 11l NPOBEAEHHUS KOJIOKBUYMOB.

BapuanTel 3aganuii A1 KOHTPOJIbHbIX padoT.

Bapuantel 3apnaHuii  nas caMOCTOAITENbHOIT  pacdeTHOH  padoThl  (crneuuanbHO
pa3paboTaHHBIN M H3aHHBIH TPAKTUKYM IJIs CTYACHTOB).

HaGop peaktuBos n 000pynoBaHHs 0J1s1 ICKIIMOHHBIX OIBITOB.

SAE

o

JIabopaTopHblii NpakTHKYM:

1. Temaruxka u omucanue nadopaTtopHbiX padoT (cnennanbHO paspaboTaHHbIA U H3AaHHbII
NabopaTOPHBII MPAKTUKYM JJIS CTYAEHTOB XUMHYECKOTrO HANIPABIICHMSA).

2. Habop XuMHYeCKHX peakTUBOB K Kakaoi nadopaTopHoii padoTe.

JlaBopaTtopHble yCTaHOBKY, 000pyIOBaHNE.

w2



