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1. HEJIX OCBOEHUA JUCHUIIJINHBI

HenssMu ocBOCHHMHA IMCUMILIMHBI «XMMHYECKAsA TEXHOJIOIMS» SBJIAIOTCH: H3y4CHHE
TEOPETUYECKUX 3aKOHOMEPHOCTEH OCHOBHBIX IPOLIECCOB XUMHUYECKOM TEXHOJIOTUH; 3HAKOMCTBO
C Teopued XHMMHUYECKMX pPEaKTOpPOB M OOMUMH TNPUHIMIAMH pa3pabOTKH XUMHKO-

TCXHOJIOTHYCCKUX MPOUCCCOB HAa OCHOBC CUCTCMHOI'0 ITOAX04a

JluciyiiHa CcrocoOCTBYeT pPa3BUTHIO Yy CTYACHTOB 3HAaHUW M yMEHUM B pelIeHHH
NPaKTHYECKHX BOMPOCOB B OOJMACTH XUMHYECKOM TEXHOJOTMH, YMEHHUE HCIOJIb30BaTh
TEOPETHUECKHE TOIXO/IbI NP Pa3pabOTKe HOBBIX TEXHOJOTUH M MPOBOIUTH YMCIICHHBIC PACUCTHI.

Kpr JIOJDKEH COJICMCTBOBATh Pa3BUTUIO HAYIHOI'O MUPOBO33PCHHUA CTYACHTOB.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

XuMmyu4deckas TEXHOJIOTHUS - OJHa Hu3 (1)YHI[8,MCHT3.JII)HI)IX JUCHUIIIIMH, OTHOCAIIUXCA K
00513aTeNbHOM YacTH 00513aTEIbHBIX JAUCHUIUINH; U3y4acCTCA B 5 CECMCCTPC.

HpeﬂnaraeMHﬁ I U3YUCHUSA KYpPC IIOMOKET CTYACHTaM HpI/IO6peCTI/I 3HaHUsA II0
OCHOBHBIM IIponeccamM XHUMHYCCKOM TCXHOJIOTUH, MTOHATH CYIIHOCTb UX IMPOTCKAHUA HAa OCHOBC
TCPMOANHAMHKH, TCOpHUU PaCTBOPOB H q)a30131>1x paBHOBeCHﬁ, XUMHYCCKOM KHHETHKUA U
KaTajiu3a, MCEXaHu3Ma XHMHUYCCKHX peaKLIPIfI, QJICKTPOXUMUYCCKUX MNPOHECCOB, KOPPO3UU U

MCTOA0B 3alllUTEI OT HEC.

Tadoauna 2.1.
CBs3b TMCHUILINHBI «XUMHYECKAasl TEXHOJIOTHSD ¢ MPeAecTBYOIUMU
AUCHUTUIMHAMM ¥ CPOKHU UX U3yUeHUsl
Kon JIMCUHIUTNHBL, TPEIIIECTBYIONIUE TUCIUTIIIINHE Cemectp
JUCIIATLINHBI «XHUMHYECKasT TEXHOJIOTHSI
b1.0.12 MaremaTuka 1,2
Bb1.0.16 dusznka 1,2
b1.0.15 WNndopmaruka 1,2
b1.0.06 Heoprannueckas xumus 2,3
b1.B.09 ABanuTHdecKas XUMHS 45
Tadumuna 2.2.

CBs13b JMCHUILIHHBI « XMMHYECKAs TEXHOJOTH» € NOCJICAYROIIUMHA JUCHUIIVIMHAMUA U
CPOKH MX U3YUCHUHA



Kon JucuMIveel, CleAylonme 3a JUCHUIUITMHON Cemectp
JICITUTLTHBI «XUMHAYECKAsT TEXHOJIOTHSI
b1.0.07 |Opranuueckast Xumus 6,7
51.0.08 dusnueckas XUMUI 6,7
b1.0.28 Du3nYeCKue METOAbI UCCIICTOBAHUS 6
b1.0.21 XYUMHUYECKHUE OCHOBBI OMOJIOTUYECKUX MPOIIECCOB 7
b1.B.07 BBICOKOMOJIEKYIIApHBIE COCTUHEHUS 7
b1.B.JIB.03.01 Komnongnasa xumus 8
b1.B.JZIB.06.01 |Teoperuueckre 0OCHOBbI HEOPIrAaHUYECKON XUMUU 8

B pe3yJsibTaTe 0cBOeHUS JUCHUILIMHBI 00yYAIOLIUIICH JOJI/KEH:

3HATE.

- 0a30ByI0 TEPMUHOJIOTHIO, OTHOCSIIIYIOCS K OCHOBHBIM IIpOIIECCaM M anmapaTaM XHMMHUYECKOH
TEXHOJIOTHH;

- OCHOBHBIE MOHATHS U 3aKOHBI THJIPOJMHAMUKH, TPOLIECCOB TEIJI0- U MaCCOOOMEHA;

- OCHOBHBIE€ TEXHOJIOTUYECKUE KpUTEPUU 3PPEKTUBHOCTH XUMHUKO-TEXHOJIOTMUYECKOTO Ipoliecca
U UX MaTeMaTH4YECKOE BBIPAKEHUE;

- CTPYKTYpPY MAaT€MaTU4eCKOM MOJAEIN XUMHUYECKOT0 PEAKTOPa ¥ IIPUEMBI €€ YIIPOILLEHUS;

- OCHOBHBIE IIOJIOKEHHS MaTeMaTHYECKOM TCOPHUH DKCIICPUMCHTA.

YMmeTh:

- pabotarh CO CIHPaBOYHOW JUTEpaTypol (TaOJMIlaMH, DPACUETHBIMU JUarpaMMaMH H
HOMOTpaMMaMH ), IPEeTHa3HAYCHHOW JIJIs1 PEIICHUs] MH)KEHEPHBIX 3a/1a4;

- TMPOU3BOJMUTH pPACUYET TEPMOJMHAMMYECKUX M KHUHETUYECKHX XapaKTEPUCTUK THUIIOBBIX
MPOLIECCOB XUMUUYECKOW TEXHOJIOTHH;

- pemiath 3aJaydl MO pacueTy IMapaMeTpOB TEXHOJIOIMYECKOTO pPEKMMa U OINpeAesSIonuX
pasMEpPOB OCHOBHBLIX aIlllapaToB XUMHUYECKOU TCXHOJIOTHH,

- MOACIINPOBATE XUMHUKO-TCXHOJOTUYCCKUC MTPOUECCHI C LICJIbIO UX pacyCTa U ONITUMU3AIUH.

e Biaanern:
- HpOCTpaHCTBeHHLIM MBIIIJICHUCM,;
- OCHOBHBIMH ITOHSITHUSAMHU XUMUU,

- HaBBIKAMU TTOMCKA U 00pabOTKH nH(MOpMAINK;



- OCHOBaMM TCXHOJIOTHUHU MMOJIYYCHHA BCIICCTB.

3. KOMIIETEHIIMU OBYYAIOIIETI'OCsl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIIAITJIMHbI

IIpouecc wu3yyeHHUs] OUCLMUIUIMHBI

HampaBlieH Ha (HOPMHUPOBAHHE DJICMECHTOB

caenyromux kKommereHuud B cooTBerctBUU ¢ DOI'OC BO wu OIIOII BO no nanHomy

HaIIpaBJICHUIO ITOATOTOBKU:

Kon HaumeHoBaHue Nuauxarop B pe3yibTarte ocBoeHust
KOMIIETEHII KOMIETEeHIINH JTOCTHKEHHUSA MUCHUTLIMHBI 00yYaI0IHIiCH
U KOMIETEeHIINH JOJIKEH:
Yuueepcanvnvie Komnemenyuu u UHOUKAMOPHL UX 0OCHIUNCCHUSA
YK-3 Cnoco0eH ocymect- YK-3.1. Onpenenser | 3HaTh:
BJIATH COLMAJBHOE CBOIO POJIb B COLIAA- - QYHKIIMU U CpeICTBa OOIICHUS;
B3auUMO/IeliCTBHE U JIbHOM B3auMO/IEH- - TIICUXOJIOTUYECKHUE

p€ajin3oBbIBaTh
CBOIO POJIb B KOMaH-
ae

CTBHUU ¥ KOMaHJIHOU
pabote, UCX0Is U3
CTpaTeruu COTpya-
HUYEeCTBa I TOCTH-
JKEHUS TTOCTaBJICH-
HOM 1IeNH;

YK-3.2. Ilpu peanu-
3aIliK CBOCH poiu B
COIATIbHOM
B3aUMO/ICHCTBUU H
KOMaHJIHOHM paboTe
YUUTBIBAET OCOOEH-
HOCTH TIOBE/ICHHS U
UHTEPECHI IPYTUX
YYaCTHHUKOB;

YK-3-3.
AHanusupyer
BO3MOKHbBIC
ITOCJIC/ICTBUS
JINYHBIX IEUCTBUU B
COIATLHOM
B3aUMOJCHCTBUM U
KOMaHJTHOH paborTe,
U CTPOUT
MIPOTYKTUBHOE
B3aHUMOJEHCTBHE C
YYETOM ITOTO;

VK- 3.4.
OcymecTBisier
oOMeH
nHpopmanuen,
3HAHUAMU U OIIBITOM
C YJICHaMH
KOMAaH/IbI;

0COOEHHOCTH OOIIEHHUS C
Pa3IUYHBIMU KAaTEropUsIMHU
TpyII JII0JeH (110 BO3pacTy,
THUYECKUM U PEITUTHO3HBIM
IIpU3HAKaM U JIp.);

- HICTOYHUKH, IPUYHUHBI U
CHoCOObI yIpaBiIeHUs
KOH(JINKTaMU;

- METOJIMKH BOCITUTATEIbHOM
paboThl, OCHOBHBIE IPUHIIUIIBI
JIeSITEIbHOCTHOIO MOJIX0/1a,
BUJIBI M TPUEMBI
COBPEMEHHBIX TeJarOTHIECKUX
TEXHOJIOTHIi;

- METOJIbI YOCXKICHHUS,
apryMEeHTallui CBOCH MO3UINH;
- CYIITHOCTHBIE XapaKTEPUCTUKU
Y TUIIOJIOTHUIO JIUAEPCTBA;

- (paxTOpHI 3 hekTUBHOTO
JUIePCTBA.

Ymersn:

- 3¢ (eKTUBHO
B3aUMOJIEVCTBOBATH C APYTUMH
YJIeHaMU KOMaH/Ibl, B T.4.
y4acTBOBaTh B OOMEHE
uHpopManuei, 3HaHUAMHI U
OTIBITOM, U TIPE3CHTAIHN
pe3yabTaToOB pabOThl KOMAH/bI; -
TUTAHUPOBATh, OPTaHU30BHIBATH U
KOOPJAWHUPOBATH pabOThI B KOJI-
JIEKTHBE;

- IOJIICP>)KUBATH B KOJUIEKTHBE
JIETIOBYIO, IPY>KETI00OHYIO
atmocdepy.




OIICHHUBACT HICH
JIPYTUX 4JICHOB
KOMaHIbI JJIS
JIOCTHIKCHUS
IMOCTaBJICHHOM I1EJIH;

YK-3.5. Cobnronaer
HOPMBI U
YCTaHOBJICHHBIE
npaBuia KOMaHJHOM
paboThl; HECET
JTHYHYIO
OTBETCTBEHHOCTD 32
pe3yJbTar.

Baagern:

- METOOUKOM BOCIIHUTA-
TEIBHON PabOThI, OCHOBHBIMH
MIPUHIUTIAMA
JIeATEILHOCTHOTO ITOX0/1a,
BUJAMU U IIPUEMAMU
COBPEMEHHBIX MEAarornyecKux
TEXHOJIOTHIi;

Hpot[)eccuonaﬂbnble KomnemeHnuuu u unbukamopbt UX 00CHUNCCHUA

IIK-2

Crioco0eH HCIoJIb30-
BaTbh COBPEMEHHYIO
anmaparypy npu
NpPoBeJIeHUN HAYY-
HBIX HCCJIeTOBAHMIA.

IIK-2.1. 3naer
TEXHUYECKHE TaHHBIE
COBPEMEHHOM
XHUMHYECKOH
anmnaparypsl, ¢ IeNbI0
MOJTyYSHUS
JIOCTOBEPHBIX
pE3yIbTaTOB HAYUHBIX
HUCCIEeOBaHUN

IIK-2.2. YMmeer
HCIIOJIH30BaTh
COBPEMEHHYIO
anmnapaTrypy npu
MIPOBECHUHN HAyYHBIX
HUCCIeN0BaHuN

IIK-2.3. Baageer
0a30BLIMH HaBBLIKAMU
HCIIOIL30BaHUs
COBPEMEHHOM
anrmaparypsl pu
MIPOBEJICHUHN HAYIHBIX
HCCJIeIOBaHHUM.

3HaThb:

- TPUHIMITEI PaOOTHI
COBPEMEHHBIX aHATUTHYECKUX
puOOpOB;

- TEOPETUYECKHUE OCHOBBI
XUMHYECKUX, (PU3HUECKUX,
(U3UKO-XMMUYECKHX METOJIOB
aHaJIN3a;

- IPUHIUIIBI pabOThI COBPEMEH-
HBIX aHAIUTHYECKUX TIPUOOPOB,
UCTIONIb3YEMBIX TP MPOBEICHUN
COOCTBEHHBIX HAayYHBIX UCCIIENIO-
BaHUM.

Ymertsn:

- TOJYy4aTh U HHTEPIPETHPOBATH
AHATUTHYCCKHIA CUTHAJT TIPU
MIPOBEJICHUH aHAJIN3a,

- IPOBOAHUTH OTOOP M TIOJATOTOBKY
npo0 K aHaIu3y, IPUMEHSATh
COBPEMEHHYIO aImaparypy

NIPY aHAJIHM3€ CIO0KHBIX

M0 XUMUYECKOMY COCTaBY
00BEKTOB, OCYIIECTBIIAThH
MaTEeMaTHYECKYIO

00pabOoTKy MOTYyYEHHBIX
IKCTICPUMEHTAIIbHBIX

JTAHHBIX, HHTEPIIPETUPOBATh
MOJTydeHHBIE PE3YITbTATHI
HCCJICIOBAHMIA,

- ACTIOJTb30BaTh HHCTPYMEHTATb-
HBIE METO/IbI aHAJIM3a TIPH TIPO-
BEJICHUU HAYYHBIX UCCIICIOBAHHIA.
Baaners:

- HaBBIKaMU pabOTHI HAa COBpe-
MEHHOM aHAIUTHYECKOM
000pyI0BaHUY;

- HaBBIKaM¥ paboThI Ha
COBPEMEHHOM aIaparype

[PY TPOBEICHUN XUMHUYECKUX
HKCIIEPUMEHTOB;

- METOJAMHU PETHCTPAITIHN




00paboTKH pe3ynbTaToB
XHUMUYECKUX IKCIICPUMECHTOB
HaBbIKaMU pa0OTHI Ha
COBpPEMEHHOM anmnaparype npu
MPOBEIEHUH COOCTBEHHBIX
HayYHBIX

HCCIIEOBAHNM.

4. OFBEM JINCIIATIMHBI ¥ BUJbI YYEBHOM PABOTHI

Tab6auna 4.1.
O0beM 1MCUMIJIMHBI M BU/ABI Y4e0HOI padoThl
Bup yueOHoit padoTbl Bcero yacos 5
cemecTp
OO0miast TpyA0€MKOCTh TUCIUTLIUHBI 216 216
AyIHATOpHBIE 3aHATHUS 90 90
Jlexumn 36 36
JlaGoparopHble 3aHATHA o4 o4
CamocrosrenbHas padora cryneHToB (CPC) 99 99
Kontposb 27 27

5. COIEP)KAHHUE JUCHUILJIMHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKUX WJIH ACTPOHOMHNYECKUX YACOB M BUJIOB YYEBHBIX
3AHATUUA

Tabauna S.1.
5.1. CTpyKTypa U cofepkaHue IUCUUILTUHBI

OO01mas Tpy10eMKOCTh JUCIUITIIMHBI COCTABIISIET 6 3a4ETHBIX eAUHMII, 216 JacoB.




n/m | Pazmen nucuuruMHb Buapl yaeGHO# paboThI (4ac) dopmbl
KOHTPOJIS
Jlek- Jlabopatop- | Camoc-
& 197071 HbIC PabOTHI | TOSITE-
§ JbHBIE
3 paboThI
1. [Tpeamer u 3amaud | 5 2 2 16 onpoc
XAMHYECKON TEXHOJIOTHH.
2. OCHOBHbBIE  TEXHOJIOTUYECKHUE | O 4 4 16 Komnoxk-
TIOHSITHUS U OTIPEJICIICHUSI. BUYM
3. Knaccudukanus OCHOBHBIX | 5 4 6 18 orpoc
IPOIIECCOB.
4. OO0me BOMPOCHl XUMHUYECKOH | 5 8 14 16 Koumnok-
TEXHOJIOTUH BUYM
S. Teoperuueckue OCHOBHI | 5 8 14 17 Komnnox-
XUMHYECKOU TEXHOJIOTHH BUYM
6. [Ipou3BOACTBEHHBIE POIECCHl | 5 10 14 16 Pacuernbie
3a]jauu
Wroro: 36 54 99

5.2. Coz[epmalme JUCHHUILIMHBI «XMMHYeCKas TeXHOJIOTHs»

Tema 1. Ilpeamer u 3a1a4u XUMHUYECKON T€XHOJIOTMU. OCHOBHbIE TEXHOJIOTHYECKHE
NMOHATHSA U onpenenenns. Kinaccupukanns 0CHOBHBIX POLECCOB.

IIpenMer M 3amauM XMMUYECKOM TEXHOJOTMU. BakHeWIMe HampaBlIEHUs pa3BUTUSA
XUMHYECKOM TEXHUKM M TEXHOJIOTMH. XHMHYECKas MPOMBIIUIEHHOCTh W MPOOJIeMbl
KHU3HEoOeceueHusl.

Ponp m MmacmraGpl HMCHOJIB30BaHUS XUMHUYECKHX IPOLIECCOB B PA3IMYHBIX chepax
MaTepuaIbHOIO IIPOU3BOCTBA. Mecrto XUMHUYECKON IIPOMBIIITIEHHOCTH B
HapOJIHOXO35ICTBEHHOM KOMILJIEKCE CTPAHBI.

Xumuko-texnonornueckuit mporecc (XTII) u ero copepxkanue. JIuMuUTHpYIOIIHE
craauu. [Iporiecchl, mpoTeKawme B KWHETHYECKOU, AU Y3MOHHON U TIEPEXOHON 00J1acTAX.

TexHonmornueckue  Kputepun  3PGHEKTUBHOCTH (YHKIIMOHUPOBAHUS ~ XHMHKO-
TEXHOJIOTUYECKOTO TPOLECCa.

OCHOBHBIE TEXHOJIOTUYECKUE TOHATUS U ONPEIECIICHUS: TPOU3BOIUTENIBHOCTD, MOIIHOCTD,
WHTEHCUBHOCTh, pAacXOAHble KOI(PQPUIIMEHTHI, CTENeHb MPEBpAlleHUs, BBIXOA MPOAYKTA,
CEJIEKTUBHOCTH (MHTerpajbHasd u AupdepeHnuanpHas).

Knaccudukanus OCHOBHBIX MPOLECCOB XMMHUYECKON TexHosoruu. ['mapomexaHuyeckue,
MaccooOMeHHbIe (1udy3nOoHHBIE), TEIUIOBbIE, XUMHUUECKUE U MEXAaHUYECKHE MPOLIECCHI.

Kunerndyeckne 3aKOHOMEPHOCTH OCHOBHBIX IIPOLIECCOB XUMHUYECKONW TEXHOJIOTHH.
ITonstne nBrxkymen cunsl XTII.

OpranuzallMOHHO-TEXHUYECKAsi ~ CTPYKTypa  OCHOBHBIX  IIPOLIECCOB  XMMHUYECKOMN
texHosioruu. Ileprnonnueckne, HenpepriBHBIE U nosryHenpepbiBHBIE X TII. [IpogomxuTensHOCTD,
IIEPUOJ U CTEIIEHb HEIIPEPBIBHOCTH.

CxeMbl [JBWKEHHS MaTEpPUAIBHBIX M SHEPreTHYECKUX MNOTOKOB. [IpsAmMoTouHBIe,
IIPOTUBOTOYHBIE U NIEPEKPECTHBIE POLECCHI.

I'omorennsie u  rereporeHHbie XTI,  Cramumonapuble  (YyCTaHOBUBIIWECA) U
HECTallMOHAPHbIE (HEYCTAHOBUBILIHUECS ) TPOLIECCHI.




3amayu U OCHOBHBIE CTAIUU HAYYHO-HCCIIEIOBATEIBbCKOM, ONBITHO-IIPOU3BOACTBECHHON
IPOEKTHOH pabOTHl B XUMHUECKONW MPOMBIIIIEHHOCTH. OCOOCHHOCTH U3yUEHHSI TPOMBIIUICHHBIX
XMMUKO-TEXHOJIOIMYECKHUX MPOLIECCOB IO CPABHEHUIO C JA0OPATOPHBIMU UCCIIEAOBAHUSIMH.

Tema 2. O61me BONpPoCchl XMMHYECKOH T€XHOJIOTHH

TepMonrHaMuyeckue pacyeTbl XMMHKO-TEXHOJOTMYECKHX IPOLIECCOB. DKCTECHCUBHBIC
(0ObeM, BHYTpPEHHSsS SHEpIus, SHTAJIbIUSA, SHTPONUSA M Jp.) U MHTEHCUBHBIE (TeMIeparypa,
JaBJIeHUE W Jp.) TepMoJIuHamMuyeckue mnapamerpsl u uHTeHcudukanus XTII. PaBHoBecus B
TOMOT€HHBIX M TE€TEPOrE€HHBIX XUMHUKO-TEXHOJOTMYECKMX Iporneccax. V3MmeHeHne sHeprun
['n66ca u HampaBieHHE IPOTEKaHWs Ipouecca. MeTonbl TEOPEeTHMUYECKOro pacyera u
AKCIEPUMEHTAIb-HOTO OMNpeeNeHusT U3MeHeHus sHepruu [ 'ubbca.

KauecTBeHHass ¥ KOJMYECTBEHHAas  OLIEHKA IIOABM)KHOIO XMMHMYECKOTO paB-
HOBECHsl. 3aKOH  JIeMCTByIOIIMX Macc. KoHcTaHTa paBHOBECHS M PABHOBECHBIM BBI-
XOJl IPOAYKTA.

OcoOeHHOCTH UCCIIEIOBaHHS PAaBHOBECHS B TETEPOTEHHBIX TEXHOJIIOTHYECKHUX TPOIIeccax.
ITpaBuno ¢a3 u $a3oBeie paBHOBECHS.

BnusHue naBneHus, TeMIeparypbl, KOHLIEHTpalMM M JpYrux (PakTopoB Ha COCTOSIHHE
XUMHUYECKOr0 paBHOBecHs. PacdyeT paBHOBeCHs 110 TEPMOJINHAMUYECKUM JAHHBIM.

OcHOBHBIE ~ MpHUHLUIIBI ~ TepMoAuHamuueckoro aHammza XTII. CymHocts  3k-
CepreTUUecKoro Merosa. JKcepreTuueckuii 6anance u sxceprernyeckuit KI1/I.

Hcnonb3oBaHue 3aKOHOB XUMUYECKON KMHETUKHU MPU BHIOOPE TEXHOJIOTMUECKOT0 PEKUMA.

[lonATnEe XMMHYECKOM M «TEXHUYECKON» KUHETUKH. 3HAYCHHE TEPMOJMHAMUYECKHX,
MUKPO- 1 MAKPOKMHETUYECKUX 3aKOHOMEPHOCTEN JIJIsI TEXHOJIOTHH.

@DaKTOpbI, ONPENEISIIOIINE CKOPOCTh XMMHUKO-TEXHUYECKUX ITPOLECCOB, MPOTEKAIOIINX B
TOMO- M TETEPOreHHBbIX cpeAax. Poib KOHIEHTpalWM peareHTOB, TEMIEPATYpbI, AABICHUS W
OOHOBJIEHHMSI TIOBEPXHOCTU pearupyromux ¢a3 Ha CKOPOCTb IPOTEKaHUS TEXHOJIOTHYECKUX
IIPOLIECCOB.

OcHoBuble ¢opmynsl  ckopoctn XTI, Kunetnka snemMeHTapHbBIX (OJHOCTAIUNMHBIX) H
HEAJIEMEHTapHBIX (CIOKHBIX) XUMHUECKUX peakiwid. KorcranTta (koadduiment) ckopoctu. Biusaue
JBIKYIIEH CUJIBI HA CKOPOCTH TEXHOJIOIMYECKUX ITPOLIECCOB.

TexHonoruueckue mpuUEMbl YCKOpPEHHS (3aMEMJICHHs) peaKkuuid. OKOHOMUYECKHE H
TEXHOJIOTn4YecKue (akTOpbl, OrPAHUYMBAIOIINE TPUMEHEHHE BBICOKUX TEMIIEpaTyp W JIaBJIECHHM
KaK CpelCTB peryanpoBanus ckopocty XTII.

Biusxue ruapoauHamMuueckoil 0OCTaHOBKU U TypOYJIEHTHOCTH pearupyroleil cMecu Ha
CKOPOCTb TEXHOJIOTUYECKUX ITPOLIECCOB.

IIpompinuieHHsIii Katanus. [IponM3BOACTBEHHBIE MPOLECCHI C NPUMEHEHHEM TBEPIBIX,
KHUJIKUX M Tra3o00pa3HbIXx KaTaau3atopoB. (OcoOEHHOCTH —ammaparypHOro ogopMIIEHUs
KaTaJIMTUYECKUX MporeccoB. buokaranu3aropsl 1 UMMOOMIN30BaHHBIE (DEPMEHTHI.

CelppeBast  0a3a  XMMHYECKOM  MPOMBIIUIEHHOCTH.  3adayd  CTaHJapTHU3alHH,
KOHJIUIIMOHUPOBAHUS U OOOTAIICHHUS CBIPbSL.

CymHOCTP KOMIUIEKCHOTO M PalUMOHAIBHOIO MCHOJIb30BAaHUS CBIPBEBBIX PECYPCOB.
[TpuHIMIIBI OpraHU3alMKd MaJOOTXOIHBIX M OE30TXOJHBIX TEXHOJIOIMYECKHX cXeM. Bropuunoe
CBIPBE U €ro mepepadoTKa.

@dyHnaMeHTalbHble  KpUTEpUU  SPQPEKTUBHOCTU  HCIOJNB30BAHUS  CBIPHEBBIX U
HYHEPreTHYECKUX PECYPCOB.

Buael ¥ MCTOYHMKM DHEPIUH, UCHONb3YyEMBIE B XHMHUYECKHX IPOM3BOJCTBEHHBIX
nponeccax. ComnocraBieHHe MaciiTaboB M3MEHEHHs pPA3IUYHbIX (OPM SHEPrUM B THIIOBBIX
IIpoLeCcCax XUMUUECKON TEXHOJIOTUH.

TepmomuHaMuyeckas IIKajga KadecTBa TEIJIOBOM SHEPTUU. YpaBHEHHs OajlaHCa SHTPOMHH; POCT
SHTPOIHHU B TEXHOJOTMYECKOM IPOIiECCE. DHEPrOTEXHOIOTHUECKUE CXEMBI U UX CYIIIHOCTbD.

X1MHYecKas TEXHOJNOIHA U MartepruaiioBericHre. COBpEMEHHAs CUCTEMATHKA KOHCTPYKLIMOHHBIX

MAaTepUaIoB IO COCTaBY, CBOMCTBAaM M (DYHKIIMOHAIBHOMY Ha3HAYEHHIO.



OYHKITMOHATBHBIE MaTepPHATbl B XUMHUYECKOW TEXHOJIOTHH: KaTaln3aTopbl, abCOpOEHTHI, MEMOpaHHI,
(GUIBTPYIOIINE COCTaBbI, CEHCOPBI, JJMEKTPOAbl M T.I. MeTaUTMUecKue U HEMETALTNYECKHe
MaTepHabl, 0COOCHHOCTH HX 3aIIUTHI OT KOPPO3HUH.

CoBpeMeHHOE XMMHUYECKOE INPOU3BOJCTBO Kak cioxkHas cuctema. [loctaHoBka oOmieit
3aa4n pa3paboOTKU M co3daHusl XUMUKO-TexHoorndeckux cucreM (XTC). IlpuHiuner u ooOmas
CTpaTerusi CHCTEMHOTO MOIX0/1a.

OcHoBHbIC TIOHATHA U onpeneneHus cuctemHoro aHanu3a XTC. Knaccudukamus moneneit XTC.
THIBI TEXHOJIOTHUECKHUX CBS3CH.

CtpykTypHasg uepapxusi TEXHOJOTMYECKHMX cucTteM. Maremarnueckue mozaenmu XTC.
3amaun cuHTE3a, aHamu3a M ontumusanuu Mmoxeneir XTC. IIpoGiembl, BO3HUKAIOIIME TPH
pa3paboTKe M AKCILUTyaTallly arperaroB 0oJbInoi equHnaHON MomrHocTH. Hanesxxnocts XTC.

DKOHOMHUYECKHEe TIoKazareld A(MGEKTUBHOCTH XHUMHUYECKOTO IPOM3BOJICTBA. TEXHHUKO-
HKOHOMHYECKHE OCOOCHHOCTH XUMHUYECKOU MPOMBIIUIEHHOCTH. CTPYKTYypa 3aTpar Ha MPOU3BOJICTBO
U peamm3anuio nmpoaykiun. Ce0ecTOMMOCTh MPOIYKIMH, TPUOBLIH M IIeHooOpa3oBaHue. OrieHKa
3 PEKTUBHOCTH HHBECTUIIMOHHBIX TIPOCKTOB.

Tema 3. TeopeTndyeckue 0CHOBBI XUMUYECKOH TEXHOJOTUH

Makpockonuueckasi Teopusi (PU3MKO-XUMHYECKHUX SIBICHHHA - TeopeTHuecKas O0aza
XUMHUYECKOW TEXHOJIIOTHU. BaxkHeilllne MakpOCKOIMYECKUE MapaMeTpbl, XapaKTepU3YIOIIHe
IIEPEHOC U IPEBpAIllEHUE BELIECTBA, UMITyJIbCAa U DHEPTUU B paACHpEAesieMbIX HEPaBHOBECHBIX
cUCTEMaXx.

O6o6menHas Gopma qudhepeHIHATBLHBIX YPaBHCHHN 0aaHca, CBA3BIBAIONINX (DYHKIHH
IUIOTHOCTH, MOTOKAa M HUCTOYHMKA cyOcTaHuuu. Kiaccuueckue 3aKOHBI MPOMOPIMOHAIBHOCTU
KOHAYKTUBHBIX IIOTOKOB XHMHYECKOIO KOMIIOHEHTa, HUMIYJIbCa M TEIUIOTHl TI'PaJUEHTOB
KOHIIEHTpAIMH, CKOPOCTH U TEMIIEPATyphI.

XapakrepucTika Ko3(h(UIMEHTOB IepeHoca B Pa3inuHbIX cpenax. KoHkperHble (opMbl
i dhepeHInaTbHBIX YpaBHEHUH OanaHca BEIIeCTBa, UMITYJIbCa U SHEPTHH.

DJeMeHThl MEXaHUKM JKUAKOCTeM U ra3oB. Baxneilmme ¢u3znuyeckue CBoOHCTBa
«HJICATBbHBIX» U «PEATBHBIX) KUJKOCTEHN, OTHOCSIINECS K MPOLIECCaM XMMUYECKON TEXHOJIOTUH.

DneMeHTbl TUAPOMEXAaHUKH M TEeXHUYecKod ruapaBiauku. JluddepeHuunanbHble
ypaBHEHHsI Diiiepa AJisi MOKOALEHCs KUAKOCTU. OCHOBHBIE YPABHEHMSI TUAPOCTATHKU U 3aKOH
[Tackaus.

Pexxumbl nBmkeHus xuakocTu. Kputepuil ruapoauHaMudeckoro nojaodus PeitHonbca.
TeueHue CrIOUIHON Cpeibl B T1aIKOCTBOJIBHBIX KaHalaX.

OCHOBBI THJIPOKMHETMKA M THAPOJMHAMUKH, ypaBHeHHE bepHymnn. MatepualibHblil
OasilaHC TUAPOMEXAHUUECKUX ITPOLIECCOB.

JIBmkymass cuina THIPOMEXaHMYECKMX IpoueccoB. Hacocbl, HacocHas ycTaHOBKA,
KOMIIPECCOpHbIE MallIMHbL. MeTobl cMenieHus a3 v pa3BeAeHUs T€TePOreHHbIX CMECEH.

TeroBele mporiecchl B XMMUYECKOM TexHosmoru. OOImas xapakTepUCTUKa IMPOIECCOB
teroooMeHa. OCHOBHOE YpaBHEHHUS TEIIONepeaayn.

VYpaBHEHHs TEIUIONPOBOAHOCTU IUIOCKOM M LMIMHApUYEcKoW creHku. Koadduument
TeIUIoONepeauu 1 JBUKYIIAs Crjla TEIUIOBBIX MPOILIECCOB.

CriocoObl  Teruronepenaun: TeMJIONPOBOJHOCTh (3akoH Dypbe), KOHBEKLHS (3aKOH
oxnaxnaeHuss HploToHa) W TemmoBoe wusnmydeHue (pacuetHas ¢opma 3akoHOB Credana-
Bonbiimana).

TemneparypHoe mone u TeMmmneparypHblii rpaaueHT. KoadduuueHts! Ten-ionepeHoca:
MOJIyAMIIMPUYECKNE KPUTEPUANIbHBIE COOTHOLIEHU. TemiooTjaya Npu M3MEHEHUH arperaTHoro
coctosiHus. TernnooOMeH ¢ 3epHUCTBIMU MaTepualaMy M HacaIKaMHu.

Bakneilmue TemioBsle NpoLecchl (HarpeBaHue, OXJIaKICHUE, KOHACHCALUS U HCIIapEHUE)
B XHMHYECKOW TEXHOJOTruu. BpimapuBanue (YacTHBIM Ciay4dail uCIapeHus) KaKk MeETOJ
KOHIICHTPUPOBAHKS PACTBOPOB TBEPIBIX HENETy4MX BemecTB. IlyTu uHTeHcHUKAIUU
MIPOIIECCOB TEIUIOOOMEHA U TTOBBIIMICHUS X TEPMOAMHAMUYECKOU (D (PEKTUBHOCTH.



O61mas xapakTepucTHKa TeII00OMEHHBIX anmnaparoB. PekynepatuBHble, pereHepaTUBHbIE U
CMECHUTEIIbHBIE TEINIO0OMEHHBIE aInapaThl.

OO6mue cBeneHuss 0 MaccooOMEHHBIX IIpolrieccax. Mecto MaccormepeHoca B o0uieit
TEXHOJIOTHYECKON cxeme. OCHOBHBIE MPUHIMITBI MAaCCOOOMEHHBIX IPOILIECCOB B CHCTEMaxX 2d3-
HCUOKOCMD, HCUOKOCHb-HCUOKOCHIb, 2A3-MEepooe melo U HCUOKOCHb-mMEepooe mejo.

PaBHOBecHBIC, KMHETHYECKHE M MEXaHWYeCKHe (PAaKTOpbl B OpraHU3alMU IPOLIECCOB
MexdazHoro maccooOMeHa. MarepuanbHblii Oamanc. PabGoume nuuuu. [IBwkymas cuia
Maccorepeayu.

OcHoBHBIE CITOCOOBI Maccomnepenaun: MojekyisipHas auddysus (ypaBHeHus Duka),
KOHBEKTHUBHBII mepeHoc. MomuduimpoBanHbie ypaBHeHHs Macconepenadn. CHuCTeMbl ¢ TBepAOi
dazoit. uddepenumansHoe ypaBHEHHE KOHBEKTUBHOM T dy3uu.

[Tomobue  mpomeccoB  maccomepenaun. Kputepun  momobus — auddy3moHHOTO
maccorepenoca. CpenHsisi ABWXKYIIAs CHJIa W METOABI pacdyeTa MacCOOOMEHHBIX IPOIECCOB.
AHaorust cTaliOHapHBIX MACCOOOMEHHBIX MPOLIECCOB C TEILIOBBIMHU.

AbGcopbumsa. @Dusznyeckne OCHOBBL. PaBHOBeCHE B CHUCTEME  2d3-DiCUOKOCHIb.
MatepuanpHplii W TeEIUIOBOM ©OamaHC aOCOpPOLMOHHBIX MPOIECCOB, HX KHHETHUYECKHE
3aKOHOMEPHOCTH.

AmnmnaparypHoe odopmiieHrne abcopOLMOHHBIX MPOLIecCoB. MaremaTruueckoe MOACIUPOBAHNE
HECTAIMOHAPHBIX TPOIIECCOB ACOPOIIMKM B KOJIOHKAX C HEMOJBMXKHBIM CJ10eM copOeHTa. Onucanue
BHYTpUAN(G(GY3MOHHOTO pexuMa copOuuu  (IecopOuuu) BellecTBa B MOPUCTBIX TpaHylax
ancopbenra. [lpunnmmnumansHeie  cxembl  abcopOrmu. Kputepun TOCTpOSHHS — ONTHMAIBHBIX
COPOLIMOHHO-IECOPOIIMOHHBIX IIUKJIIOB.

[leperonka >xuakocreid. OOImME CBEAEHHS O MPOCTOW MEPEroHKe (AUCTHILISALUN) U
pexTuduKaun. XapakTepucTuka IBYX(a3HbIX CHUCTEM KHUAKOCTh-map. dazoBoe paBHOBECHE U
KJaccuuKays OMHAPHBIX CUCTEM.

AnmnapaTtypHoe opopMIIEHHE U MOAEIUPOBAHUE MPOLIECCOB Pa3BEICHUS KUIKUX CMecer
METOJIOM pekTuuKanmu. [yOuHa pasmeneHuss W MPOU3BOJUTEIBLHOCTh PEKTHU(UKAINOHHON
KOJIOHHBI. OCHOBHBIE HCTOYHUKHU SHEPT03aTpaT MpH PEKTU(DUKAIIUN U ITyTH UX CHIKCHUS.

[Ipouieccet MemOpanHOTO pazaeneHusi cMmeced BemiecTB. CyYIIHOCTh U KUHETUYECKHE
0COOEHHOCTH  MeMOpaHHOW TexHoJoruu. PaBHOBecHble UM KHUHETHYECKHE  (DAKTOpHI,
onpenenstone 3pHeKTUBHOCT, MEMOPAHHOTO Pa3e/ICHHUS.

Hepapxuueckasi CTpyKTypa COBPEMEHHBIX MEMOpaHHBIX MaTepHualioB. TeopeTruueckas
MUHHMaJbHas paboTa pa3BeneHUs. MeMmOpaHHBIE ammaparbl; MHOTOCTYIEHYAThle KAaCKaJbl
pa3enuTeNbHBIX MOJTYJIEH.

MopenupoBaHne XHUMHKO-TEXHOJIOTHYECKUX TIPOLECCOB. 3HAYCHHWE W B3aUMOCBS3b
TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX METOJIOB MCCIIeIoBaHUs. MoaeIpoBaHUe KaK CPeICTBO
COKpAIIIeHUsT CPOKOB TIEPEX0/ia OT JTa00PaTOPHBIX MCCIEAOBAHHIH K IPOSKTHBIM pa3paboTKaM.

Teopust mogobUs Kak OCHOBa MOJAEIMPOBAHHS XUMHMKO-TEXHOJIOTHYECKUX IPOIECCOB U
peakTtopoB. Bumbl momoOusi u wiaccupukanus Mopened (CHMBOJIMYECKHE, pEalbHBbIE |
MBICJICHHEBIE).

Bunet mMonenupoBaHMss B XMMHUYECKOW TexHOJOrMu. OOJacTM MNpUMEHEHUs H
OTpaHUYEHHSI UCTIONB30BaHUs (PU3MUYECKOTO MOJICIMPOBaHUA. MoJIellb MEXaHUYECKOTO MOI00HS.
Kpurepnit HeroTona.

CymHOCTh M OCHOBHBIE JTalbl MaTEMaTHYECKOI'0 MOJEIUPOBAHUSA: TOCTPOEHUE
MaTeMaTHYECKON MOJIENN, CO3JaHHWE ajJTrOpPUTMA, YCTAHOBJICHHWE AJCKBATHOCTH MOJEIU W
peanpHOrO mpouecca. [IperumyriecTBa MaTeMaTHYECKOTO MOJIEIMPOBAHUS Ha 3JIEKTPOHHO-
BBIYHMCIIATEIBHBIX MalTHHAX.

OOmuue cBeneHUs 0 XMMHUYECKHUX peakTopax. Kinaccudukanus peakTopoB M peKUMOB
ux paborel. TpeOoBaHus, NpenbABISEMble K XHUMHUYECKHUM peakTopaMm. YpaBHEHUS
MaTepuaIbHOIro OasiaHca JIJs 3JIEMEHTapHOr0 00beMa IPOTOYHOTO peaKTopa.

IM'upponunamuyeckass 00CTaHOBKA, OPraHU3alMOHHO-TEXHUYECKAs! CTPYKTYypa, yCIOBUs
TeriooOMeHa, (ha30BbIi COCTaB PEAKUMOHHOW CMECH U KOHCTPYKIIMOHHBIE OCOOCHHOCTH
XUMUYECKUX PEAKTOPOB.



MaremaTuyeckoe MOJECIMPOBAHUE XHMHUYECKMX PEAKTOPOB M MPOTEKAIOIIMX B HUX
XUMHMUYECKUX IIPOLECCOB. XHMMHUYECKHE PEAKTOPBl C MACAIBHOW CTPYKTYpOM IIOTOKa B
HU30TEPMHUYECKOM PEKUME.

PeaxTtopsl uaeansnoro cmemenus (PUC) nepuoanueckoro (PUC-II) n HenpepsiBHOTO
(PUC-H) peiicTBUs; WX MaTreMaTHYECKHE MOJEIH. XapaKTEPUCTHYECKUE YPaBHCHHS
NEPUONYECKUX U HEIIPEPBIBHBIX PEAKTOPOB B CTALIMOHAPHOM PEKUME.

Peaktoper uneansHoro BeiTecHeHus (PHMB). Martemarnyeckoe omumcaHue TpyOdaToro
peakTopa B HECTallMOHApHOM pexume. [lpodunm JTUHEHHBIX CKOPOCTEH TIOTOKAa B
JaMUHApHOM, PAa3BUTOM TYpOYJIEHTHOM U TMOPIIHEBOM pPEXHUMaX TEUCHUS KUIKOU
PEaKIMOHHON CMECH B MPUTOYHBIX TPYOUATHIX peakTopax.

CpaBuenne 3Q(HEeKTHBHOCTH PabOTHI MPOTOYHBIX PEAKTOPOB HACATBHOTO CMEIICHUS U
uJeanbHOro BbITeCHEHUS. DaKTOPHI, OrpaHUYMBAIOIINE IPUMEHEHHE allapaToB, paboTarOIINX
B pekuMe, OJIM3KOM K U1€aJIbHOMY BBITECHEHHIO.

Kackan peakTopoB wuaeanbHOro cmemieHus. MaremaTuyeckas MOJENb KacKaja.
AHanuTUYECKUEe U YMCIEHHbIE METOJAbl pacyeTa Kackana. CeKUUOHHBIE pPEaKTOphl ¢
MepEMEILIUBAHUEM.

XHWMHUUYECKHE PEAKTOPHI C HEUIECATbHON CTPYKTYpOH IMAPOAMHAMUYECKON 00CTaHOBKH.
[IpyuunHbBI OTKJIOHEHUN OT UJEAaJTBbHOCTU B IPOTOYHBIX PEAKTOPAX.

Mopenu peakTopoB C HEUJEaTbHOM CTPYKTYPOM IIOTOKOB PpEaKIMOHHONW CMECH.
Onnomapamerpudeckue ssiueeuHast U 11 Py3noHHasT MOJIEIH.

Tema 4. Hp0H3BOI[CTBeHHl>Ie IMpouecCChl

CraThueckue M TMPOTHO3HBIE JIaHHBIE O CHIPEBOM M DHEPreTMYECKOM O0ECIIEUEHUH
COBPEMEHHBIX KPYIMTHOMACIITAOHBIX XHMHYECKUX TMpou3BojACTB. CBeneHUS O MHUPOBOM U
OTEUECTBEHHOM TIPOM3BOJICTBE BAKHEUIINX TPYIIN XUMHUYECKUX MPOAYKTOB B TOHHAKHOM U
CTOMMOCTHOM BBIPAaKEHUU.

OO6mme cBeaeHs 00 OCHOBHBIX MCTOYHHMKAX MPOMBINIJIEHHBIX OTXOJOB M BBIOPOCOB, UX
BO3CUCTBUH Ha OKPYXKAIOMIYIO CpeAy. Y TUIM3aIUs OTXOA0B H MepepaboTKa BTOPHYHOTO CHIPhS.

MHOroBapuaHTHOCTb U CIIO)KHOCTb PEIIEHUS 33Jayd CHHTe3a M ONTHUMM3AIUU
TEXHOJIOTUYECKON CXEMbl COBPEMEHHOTO KpPYHMHOTO XUMHUYECKOro Mpou3BoAcTBa. [IpunHimn
MHOTOCTQIUHHOCTH XHUMHYECKON TepepabOTKh HMCXOMAHOTO ChIPbS B KOHEYHBIE (IIETIEBBIC)
MPOIYKTBHI.

OnTuManbHOE BappUpOBaHHUE CIIOCOOOB BBOJIa PEareHTOB B PEAKIIMOHHYIO 30HY U BBIBOJIA
npoaykToB u3 Hee. CTpyKTypHash OpraHM3allvs MPOIIECCOB TEIIOOOMEHa W BCIIOMOTaTeNbHBIX
MIOTOKOB TETJIOHOCUTENEH B COBPEMEHHBIX TEXHOJIOIMUYECKUX CHCTEMAX.

[logcuctemMbl KOHTpPOJSL M YHOpaBICHUS TEXHOJOTMUECKHMMHU TpoueccaMu. Buabl
TEXHOJIOTUYECKOTO aHAIN3a HA XUMUYECKUX MPEATPUITHSIX.

[lepcnexkTuBBl HMCHOJIB30BAaHUS CYNEPKOMIIBIOTEPOB ISl aHalIM3a JAMHAMHYECKOTO
MOBEJICHUSI MHOTOCTYIIEHUYAThIX TEXHOJIOTHYECKUX CHCTEM | ONTHUMAIBHOTO YIPABIICHUS
JIEMCTBYIOIIUMHU XUMHUYECKHUMH MPOU3BOJICTBAMHU.

Texnomnorust cepHoil kucnotel. CoipbeBasi 6a3a CEpHOKUCIOTHON MPOMBIIITIEHHOCTH. Buibl
cepocoiepkaliero ceipbsi. Mcnonb30BaHne OTXOIMIIMX ra30B BETHON METAILTYPIHH M TETLIOBBIX
ANEKTPOCTAHIINM.

Ileynoe oTaeneHre COBPEMEHHOIO CEPHOKUCIOTHOrO 3aBoja. PDu3nko-xuMuueckue
OCHOBBI O0HTa cepocojiepkaimiero ceipbs. O6mas xapakrepuctuka neuerr BX3, [10 u KC.
MartepuanbHbIi U TEMJIOBOK OallaHC IEYHOTO OTAENEHUs ISl 00)KUTa KOTUeIaHa.

Ounctka OOXHUIOBOrO raza, (PU3MKO-XMMHUYECKHE OCHOBBI ~MEXaHHYECKOTO U
ANIEKTPUUYECKOTO  METOAOB  OYMCTKH. (OUUCTHOE OTIEIEHUE COBPEMEHHONW KOHTAaKTHOM
CEPHOKHUCIIOTHOW CUCTEMBI.

PaBHOBecHbIE M KHHETHYECKHE 3aKOHOMEPHOCTH mporieccoB okucieHuss SO; B SO3; Ha
Kataim3aropax. Cucrema TBOWHOTO KOHTAKTHPOBAHMUS U IBOMHOM aOCOpOIIHH.



Karammzaropsr okucnenust SO, B SO3. Bananuenas konTaktHas macca cepuu bAB, CB/1, UK.
KoHTakTHbIe anmapars! ¢ BHYTPEHHHM U BHEIIHIM TETUIOOOMEHOM.

@DU3MKO-XMMUYECKHE OCHOBBI a0COpOLIMM CEPHOrO aHruApuja U3 Ta30BOM CMECH.
MoHoruapaTHblii 1 oneyMHbIH abcopOepbl. AOCOPOLMOHHOE OTAEICHHUE CEPHOKUCIOTHOTO
3aBOJIa.

KonrakTHas, cxemMa MpPOM3BOJACTBA CEPHOW KHUCIOTHI KaK CJIOXKHAs  XHMHUKO-
TeXHoJIornyeckas cucrema. Iyt nHTeHCHpUKauU CepHOKHCIOTHOIO NPOU3BOACTBA. TeXHUKO-
HKOHOMHUYECKHE [TOKA3aTEIH.

IIpobnema cBsi3aHHOro asora. KiroyeBoe 3HadyeHHWE TEXHOJOTHMM  CBSI3bIBAHUS
aTMOC(EPHOro a30Ta B PELIEHNH MPOJOBOJILCTBEHHOI'O BOIIPOCA.

Crioco0b! nostydeHus: a30ToBoJOpogHON cMecu. CTpyKTypa COBPEMEHHOIO IIPOM3BO/ICTBA
aMMMaKka M3 MPUPOJHOro rasa. ['MOKoe HCIONB30BaHUE TI'€TEPOreHHBIX KaTalu3aToOpoOB B
MHOT'OCTYIIEHYATON cXeMe NMPUroToBieHus u ounctku ABC.

TepmoauHamuueckue M KHHETHYECKHE OCOOEHHOCTH IIpollecca CHUHTE3a aMMHaKa.
OCOoOEHHOCTH NMPKYJIAIMOHHOW CXEMBL. YTHIHM3amUs OTXOMAmuXx ra3oB. OleHKa MoTepb
9KCAPIUHU U KAITUTAJIBHBIX 3aTpaT.

OU3NKO-XUMHYECKHE OCHOBBI M amlapaTypHOE OQOPMIIEHHE IPOIECCOB CENEKTHBHOTO
OKMCJIEHUs] aMMHaKa. [IpoMbllIeHHbIE KaTaau3aTopbl. AJIbTEpHATUBHBIC BAPHAHTHI IPOLIECCOB
KOHBEPCHU aMMHUAKa.

CtpyKkTypa U OCOOCHHOCTH TE€XHOJIOIMYECKOH CXEMbl MPOU3BOACTBA pa30aBlIEHHON a30THOM
kucnotel. [Ipombmiuiennas peammzamms cxemMbl NO->NO->HNOs;. OCHOBBI  KaTaquTHYECKOTO
00€3BpeKMBaHMUs OTXOAALIMX ra3oB. [IpUuMHBI HU3KOH 3KCIpreTuyeckoll 3¢ (HeKTUBHOCTH
IIPOU3BOJICTBA A30THOM KUCIIOTHI.

[Ipou3BOACTBO KOHLEHTPUPOBAHHOM a30THOM KHCIOTHI. AHalIM3 AMAarpaMM COCTOSHUSI
H,0-HNO; wu  HyO-H,SO-HNOs;.  TIpsmoit  (HATPOONICYMHBIM)  METOI  IPOU3BOACTBA
KOHILIEHTPUPOBAHHOM a30THOW KUCIIOTHI.

@OU3UKO-XUMHUYECKHE OCHOBBI M TEXHOJOTMYEeCKas CXeMma IPOU3BOJICTBA HHUTpara
aMMoHuMs. Vcnonb3oBaHue TemIoThl HelTpanuzanuu. [IpousBoacTtBo kapOammia. [lepcrekTrBbl
OMOTEXHOJIOTUH B PEIICHUH MPOOIEMBI (PUKCAIIUN a30Ta.

[IpousBoactBo docdopa u ¢ochopHoit KuCIOTH. BbIOOp cmocoba TEXHOIOTHMYECKOM
nepepaboTKu  (KUCIIOTHOTO, TEPMHUYECKOIO, TUAPOTEPMUYECKOIO,  IUIa3MOXMMHUYECKOTO)
(dochaTHOro MUHEPAIBLHOTO CHIPHS.

OkcrpakuuoHHas QochopHass KHCIOTa KaKk OCHOBA IPOM3BOJCTBA MHUHEPAIBHBIX
yIoOpeHuil. DIIeKTpOTEepMUUECKOE MOJyYeHHE »JJIEMEHTapHOro ¢ochopa M TEPMUUYECKOM
dbochopHOI KUCTIOTHI.

DU3MKO-XUMHUYECKHE OCHOBBI Pa3JIOKEHMsI MPUPOAHBIX (ocdaToB cepHOM, a30THOM U
¢dochopnoit kucnoramu. Ilomurepmuueckuit aHanu3 (a3oBbBIX PABHOBECHI B pacTBOpPax
MHOTOKOMITOHEHTHBIX CHCTEM - OCHOBa BBIOOpa TEXHOJOTMYECKHX MapaMeTpoB IHpolecca
KOMILJIEKCHOM TmepepaboTKu amnatuta. JlernmapaTHbIi, MNOMUTHAPATHBIA W aHTUJIPUTHBIN
CIOCOOBI PA3IIOKEHUS.

CoBeplIeHCTBOBaHHE anMapaTypHOTo 0(hOpMIIEHUS! KHCIOTHOTO PA3JIOKEHUS TPUPOTHBIX
docdaroB: mepexoJ OT Kackaja pEeakTOpOB C IEpeMEIIMBAHUEM K JAOMPUHTHOMY THUITY
HeNpepbIBHOTO AKcTpakTopa. CocTaB M KOHIEHTpauusi oOpasyromieiics (GpochopHON KHUCIOTHI B
3aBUCHMOCTH OT TEMIIEPATypHOro peXHMa M crocoda pasnoxeHus anaturta. bamanc mo ¢ropy B
pou3BoIcTBE (POCHOPHON KUCIOTHI U YI0OOPEHUH.

OcCHOBHBIE  HampaBJEHUS  NPUMEHEHUS  DJIEKTPOXUMHUYECKUX  IPOU3BOJICTB.
[lepBuyHBIE W BTOPUYHBIE XWMHUYECKHE WCTOYHUKH OJIIEKTpodHepruu. [IpemmymiecTBa
AIEKTPOXUMHUYECKUX MPOU3BOJICTB MEPe] XUMUUECKUMHU.

Teoperndeckne OCHOBBI AJIEKTPOJIM3a BOJHBIX PACTBOPOB M PACIUIABICHHBIX CpE.
Bbixon 1o Toky, K03()(UIIMEHT UCTIOIB30BaHUS SHEPTUU U OaTaHC HAPSHKEHHUH.

DJIEKTPOXUMHUYECKOE MPOU3BOJICTBO XJOpa U KayCTHUECKOW coabl. OCHOBHBIE CTaAuU
npolecca MPUrOTOBICHUS W OYMCTKH paccosia. DJIEKTPOJIM3 BOAHBIX PACTBOPOB XJIOPHAA
HaTpus.



Tunbl NPOMBINUIEHHBIX J3JEKTPOJIMTUYECKUX BaHH. OJEKTPOJU3EPbl C TBEPABIM
CTaJTbHBIM KaTOJ0M U QUIBTPYIOUIEH nuadparMoii, peakTopsl IJIsl Pa3JIOKEHUS aMaIblraMbl -
3JIEKTPOJIM3EP C PTYTHBIM KaTOJOM.

CpaBHUTENBHBI aHAIU3 TEIJIOBBIX IOTOKOB M IIOTOKOB 3HEPIUHM B Pa3IMYHBIX
TEXHOJOTMYECKUX CXE€MaX IPOU3BOJCTBA XJIOpPA M €IKOr0 HaTpusa. ODKOJOTHYECKHE U
CAHUTAPHO-TUTMEHUYECKUE  ACMEKThl  JJEKTPOXUMHUYECKUX M BJIEKTPOTEPMHUYECKUX
MIPOU3BO/ICTB.

OHepreTudeckrue MpoOJeMbl XMUMHUYECKOM TEXHOJIOTMH. MHpOBBbIE 3amachl TBEPABIX,
KUJKUX U Ta3000pa3HbIX BUAOB TOIUIMBA. /J[uHaMuKa pocTa moTpedieHus pa3IuyHbIX BUIOB
SHEPTOHOCUTEIIEH.

O6mas xapaktepuctuka HepTH (YrIeBOJOPOAHBIH COCTaB, COpPTa, CBOWCTBA) H
HedTenpoaykToB  (GpakUMOHHBIH  COCTaB, JIETOHAIlMOHHBIE CBOMCTBA, XHMHYECKas
CTAaOMIJIBHOCTH U JIp.), HOJATOTOBKA HEPTH K mepepadoTke.

[TepBuunble (dpu3ndeckue) MeToAsl nepepadborku HedTu. [lpsimas neperonka HedTH.
CoctaB ® XapaKTepUCTUKAa JUCTHIUIATOB. ATMochepHbie U arMochepHO-BaKyyMHBIE
YCTaHOBKHU JJIsI IPsAMOM nieperoHku. OuucTKa NpoayKTOB IPSIMOUM MEPErOHKH OT CEPHUCTHIX U
KHMCJIOPOJIHBIX IIPUMECEH.

Bropuunsie (puznko-xuMU4YecKrue) METOIbI mepepaboTku HePTH U HEPTEHIPOTYKTOB.
TexHOJIOrH4ecKUil peXuM U NMPUHIUMIHAJIBHAS CXEMa TEPMHUYECKOTO KPEKMHIA C BBICOKOMU
pPEaKkIMOHHOM Kamepoii. AnnapaTypHoe odopmieHue mpoiecca. XapakTepucTuka OEH3MHOB
TEPMUUYECKOTO KPEKUHTA.

I'myOokue AecTpyKTHBHBIE MPOIECCHl pachajga YIrJIeBOAOPOJOB, IMPOTEKAIOIIME MPH
TEPMOKATATUTUYECKOM KpeKUHIre. KaTtanuTuuecknid KpeKUHI - BaXXHEUIIMI MHOTOTOHHAKHBIN
TEXHOJIOTUYECKUH Tpolecc rnepepadoTku HeTAHbIX (Qpakiuil. TUBl KOHTAKTHBIX amnmapaToB.
CBolicTBa OEH3MHOB TEPMOKATAIUTHUECKOIO KPEKUHT .

KoHTakTHbBIE MacChl Ui KaTAIUTUYECKOTO KPEKMHTa. AJIIOMOCHIMKATHBIE KATalu3aTophbl
(OT MPHUPOJHBIX IVIMH /0 LEOJUTCOAEpKAIUX CUHTeTHYecknx). HoBble MoauduirpoBaHHble u
yIbTPacTadMIN3UPOBAHHHBIE MUKpPOC(EpHBIE KaTalN3aTOPHI.

DOBOMIONMST TEXHOJIOTMYECKOTr0 OQOpPMIIEHUSI TpoIecca KaTaIUTUYECKOrO0 KPEKHHTa:
CTALlMOHAPHBIA CJIOM KOHTaKTHOM Macchl, IICEBJOOKI)KEHHBIH MHMKpoc(epHbIi cloi |
JBYDKYIIMNCS CIIOM I'paHyJIMPOBAHHOTO KaTanu3aTopa. OCHOBHBIE TEXHOJIOTUYECKHE MapaMeTphbl
COBPEMEHHBIX CXEM TEPMOKATATUTUYECKOTO KPEKUHTA.

Ounctka U crabunuszanus HedrenpoaykToB. Illenouynas, cepHOKHUCIOTHAaS,
aZcopOIMOHHAs M KaTaluTHYecKas OYUCTKA. [ MApOOYMCTKA W OYMCTKA HA CEJIEK TUBHBIX
pactBopuTessix. OxpaHa OKpyKarolie cpeapl mpu HegTenepepadoTKe.

[IpombllsIeHHBIM OpraHUYecKUi cuHTe3. OCHOBHBIE TPYNIBI MCXOAHBIX BEIIECTB
(mapaduHoOBBIe, oOJiepUHBI, allETHIEH, apoOMaTHYECKHe, OKHUCh yriepoja M CHHTEe3-Ta3),
UCIIOJIb3YEMBIX B OPTaHUYECKOM CHHTE3E.

TunoBele mnporecchl OOJBIIOTO OPraHUYECKOro CHUHTE3a: OKHUCIEHHE U BOC-
CTaHOBJIEHUE, THAPUPOBAHUE U JACTHAPUPOBAHUE, THApATAUS W AEruipaTanus, THIPOJIN3,
AJKUJIMPOBaHUE, KOH/JIEHCallHs, MOJIMMEPU3aLIUS, sTepuduKanus, HUTPOBaHHUE,
rajJloreHupoBaHue, cyiabpupoBanue Hu T.1. OTIWYUTENbHbIE OCOOCHHOCTH MPOIIECCOB
MPOMBIIIJIEHHOT'O0 OPraHUYeCKOro CUHTE3a.

CuHTEe3Bl Ha OCHOBE OKHUCH yriepoja u Bojxopoaa. Paborel Cabatse, Opnosa, dumepa
nu  Tpomma. CuHTE3B  alKaHOB (0  CHHTETUYECKOrOo  OEH3WHAa), aJKEHOB,
KHCJIOPOACOIEPKALINX COCTUHEHUN.

Cunte3 MetaHona. AHaOTUs GYHKIIMOHAIBHBIX CXEM TMOJIYy4YeHHUS a30TO-BOIOPOTHOMN
cMecu (g CHHTE3a aMMMaka) M CHHTe3-ra3a (I MoJydeHHs MeTaHosa). PU3MKo-
XMMHYECKHE OCHOBHI npouecca. [I[pumennmMocTs ypaBHeHUs: TeMKHHA 11 aHAJIM3a CKOPOCTHU
CHUHTE3a METAHOJIA.

Texnonornueckas U (QyHKIHMOHAIbHBIE CXEMbl CHHTE3a MeTaHojda. KOHCTPYKTHUBHBIE
OCOOCHHOCTH KOJOHHBI CHHTE3a M KOHTAKTHBIX CHCTeM. TeXHUKO-3KOHOMHUYECKHE
MOKa3aTesu arperaTta ¢ COBMEIIEHHON HACaJAKOW KOJIOHHHBI.



HoBble HampaBiieHHs B pa3BUTUM MPOW3BOACTBA METAHOJA: YKPYMHEHHE MOIIHOCTH
€AMHUYHOTO 000pynoBaHUs, OECKOHBEpCHOHHas IepepaboTKa CHHTE3-ra3a, COBMEIICHUE
CHHTE3a METaHoJa C MPOU3BOICTBOM JAPYruX HpoaykToB. OxpaHa OKpyKarolel cpeabl B
IIPOU3BOJICTBE METAHOJA.

I'maparanus sTuineHa (CEpHOKHUCIOTHAs M MpsiMas KaTaJdUTUYecKas) - OCHOBHOM
OPOMBIIIJIEHHBIH  COcO0 Mpou3BOJACTBa d3TaHoNa. DUHMKO-XUMUYECKHE OCHOBBI U
TEXHOJIOTHYECKHUE CXEMBbI MpoleccoB. TeXHHMKO-3KOHOMUYECKHE IOKa3aTelu 00eux cxem
MOJIyYEHHUSI 3TUIOBOTO CIUPTA.

[IpousBoncTBO BhICOKOMOJIEKYIsSIpHBIX coenunenuid (BMC). CeipbeBas 6a3a, coctaB u
ocHoBHble cBoiictBa BMC. IlonnMepu3annoHHbIE W NOJUKOHIEHCAIMOHHBIE IOJUMEPBI, HUX
0coOeHHOCTH. TepMoIIacCTUUHbIE U TEPMOPEAKTUBHBIE MOJTUMEPBI.

[TpombinenHoe nmonydenue nonudTrieHoB (I119) muskoit (ITOHIIT) u Beicokoi (ITDBIT)
WIOTHOCTH. OCOOEHHOCTH TEXHOJIOTHUECKOW CXEMBI PaIUKAIBHOM IMOJIMMEPHU3ALIUH 3TUIICHA ITPH
pa3MuYHBIX JaBJICHUAX B ra3oBod (ase Ha okcunaubix u llurnepa-HaTtta karanmzatopax B
anmnaparax ¢ ICeBI00KHKEHHBIM CI0EM.

Xumuueckas MOAU(PUKAIUSA KaK METOJ MPOMBIIIICHHOTO MOJYYSHHS MOJUITHICHOB C
HOBBIMHM 3KCIUIyaTallUOHHBIMU CBOMCTBaMU. XJIOPUPOBAHHBIM U XJIOP-CYJIb(PUPOBAHHBIN
nonudTHIEeHbl. TexHomorus nepepaboTku U obnactu mpuMmeneHus [1D u uzgenuit U3 Hero.
DKOJIOTHYECKHE aCIEKThI POU3BO/ICTBA U NTepepadbOTKU MOIUITUICHOB

6. OBPA3OBATEJIBHBIE TEXHOJIOI'HN

B coorBercTBUM ¢ pabouell mporpaMMoM M TEMAaTUYECKUM IUIAHOM HU3Y4YEHHE
JUCLUIUIMHBI IPOXOIUT B BUJIE€ ayAUTOPHONW M CaMOCTOSTENILHOW pabOThl CTY/I€HTOB. Y 4eOHBIN
IPOLECC B ayJUTOPUU OCYHIECTBIISETCA B (opMe JEKUHOHHBIX W JIAOOPaTOPHBIX 3aHSTHUH.
[IpenycMOTpeHbl JIEKIMU-BU3YAlIU3al[Ui C TPOOJEMHBIM H3JI0)KEHHEM OCHOBHBIX TEM Kypca,
KOTOpble BXOJAT B pabouylo mnporpamMMmy (mpenacraBieHsl B Tabmune «CopepikaHue
JTUCLUIUIMHBDY). PexoMeHayemble o0pa3oBaTelbHbIE TEXHOJOTHHM: PEUTUHIOBas TEXHOJIOTHS,
TEXHOJIOTHS WHTErPATUBHOTO, MpOOJIEMHOTO, MHHOBALMOHHOTIO, JUYHOCTHO-
OpPUEHTUPOBAHHOTO, MU (HEPEeHIIMPOBAHHOTO, MHIWBUYaIbHOIO, Pa3BHBAIOIIETO OOy4YeHUS U
FyMaHUCTHYECKOro  oOpa3zoBanus. IlpemycmarpuBaeTcst  uyTe€HHME  4YacTH  JIEKIMH ¢

HCITIOJIB30BaHHUEM MYHBTHMCHHﬁHBIX CpC€aCTB 06y‘—IeHI/I$I.

7. IEPEYEHb YYEBHO-METO/IMYECKOI'O OGECIIEYEHUSA 1J14

CAMOCTOSTEJBHOM PABOTBI OBYYAIOIUXCS MO JUCHUIIJINHE
(MOJIY.JTIO)

7.1. IlepeueHb-y4eOHO-METOAMUECKOTO O0eCTIeUeHUS TSl O0yJaIOIMIUXCS 110 UCITUTUTHHE:

1. Kacatkun A.I". OCHOBHBIE€ MIPOIIECCHI U allapaThl XUMUYECKOW TEXHOJOTUU. M.: Xumusi,
2004.


http://pandia.ru/text/category/differentciya/

2. Kyrenos A.M., bounapesa T.U., bepenrapren M.I'. OOGmias XxuMu4ecKkass TEXHOJIOTHSI.
M.: UKI] «Axanemkuaura», 2003.
3. MyxnenoB WN.II., ABepoyx A.S., Tymapkuna E.C., @ypmep N.D. O6mas xumudeckas
TeXHOJIOTus /mox penakuueit Myxnenosa W.I1./. M.: Beiciias mikona, 1984.

7.2. YkazaHus 11 00y4yaromuxcs M0 OCBOCHUIO TUCITUTLUIMHBI

CoaeprxkaHue caMOCTOATEILHOM padoThl 00y4YarOIMXCsl

Taoauna 7.1.

\Homep Temvl/6onpocwl, 8blHOCUMbIE HA CAMOCMOSAMENbHOE U3VHeHUe Kon-60 Dopmvl pabombi
pasoena uacos
(memvi)
1. Moxroroeka ceipes k mepepaGotke. KomrutekcHoe 12 co0eceoBaHue,
VICIIOJIb30BAHUE ChIPhsI TECTOBBII
KOHTpPOJIb
2 DKOHOMMUS U IyTH PallMOHATIBHOTO UCIOJIb30BaHUS 12
' SHEPTUHU. DKOHOMMS U IIyTH PALIMOHAIIBHOTO
VCIIOJIb30BAaHUs TEILIA
3 TeXHUKO-25KOHOMUYECKUE TTOKA3aTEIN MPEINpHUsi- 12 CobecenoBanue,
© mus Kunerunueckas, nuddysnonnas u TECTOBBIN KOH-
repexo/iHas 00JacT  HPOTEKaHUS MPOIIECCOB TPOJIb
4. | Heo6X0MMMOCTb CO3/IAHHS HOBBIX XHUMHUKO- 12 CoGecenoBanue,
TexHonoruueckux mporeccoB (XTII) B ycnoBusx TECTOBBIN KOH-
U3MEHEHHSI CTPYKTYPBI pecypcooOecreyeHus u TPOJIb
MOBBIIIEHUS TPEOOBAaHUN K O€30MaCHOCTH U
9KOJIOTUYECKOU YACTOTE XUMUYECKHUX IPOU3BOICTB
5 XUMHUYECKUE TPOU3BOICTBA KaK CIIOKHBIE CUCTEMBI! 12 cobecesioBaHue,
" |OCHOBHBIE IOHATHS U IPUHIIUIIBI CHCTEMHOT'O aHAJIN3a TECTOBBIN KOH-
CJIOHBIX MPOoOIeM, 00IIE METOABI CHCTEMHOTO OMUCAHUS TPOJIb
XAMHYECKUX MTPOU3BOJICTB.
6. Bynkanusauus KaydyKoB, IPHHIUII METOA U 13 cobeceioBaHue,
BYJKAHU3UPYIOLIME areHThI TECTOBBII
KOHTpPOJIb
7. |Crekna. Cocras, CTpoeHHE W KIacCH(PHKAIMA CTEKOI. 12 cobecenoBaHue,
CbIppE B CTEKOJIBHOW MMPOMBIIIIIEHHOCTH TECTOBBII
KOHTPOJIb




8. |[Ipou3BOACTBO CUHTETUYECKUX MOIOIMX CPECTB 14 cobeceoBaHHE,
TECTOBBIN
KOHTPOJTb

8. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1
IMPOMEXYTOYHOM ATTECTALIIUA

Bonpocul ona cobecedosanusn

1. TeopeTuyeckre OCHOBBI XMMUYECKOH TEXHOJIOTUH, 00U 0030p.
2. 3aKOHBI COXPAHEHHUSI B XUMUYECKOH TEXHOJIOTUH.
3. Buasl MaTtepuanpHOro 6anaHca.
4. Ilony4yeHue ypaBHeHUI pabounx JTMHUN HAa OCHOBE MaTepHAILHOTO OaaHca.
5. 3aKOHBI pPaBHOBECHSI B XUMUYECKOM TEXHOJIOTUH. 3HaUEHHE 3aKOHOB paBHOBecHs. OCOOEHHOC-
TH KOHLICHTPALMOHHOTO PaBHOBECHSI.
6. TeopeTnueckuii BEIBOI TUHUN PAaBHOBECHS.
7. O0uue 3aKOHOMEPHOCTH MPOIECCOB MIEPEHOCA.
8. IloreHuuansl nepeHoca, Ko3()(UUUEHTHI B YPABHEHUSX IE€pEeHOCA. 3HAYEHHE 3aKOHOB
HepeHoca B TEXHOJIOTHH.
9. Teopust mogoOust U MosenMpoBanue. Bunbl monenupoBanus. OCHOBHBIE KPUTEPHH TOA00HS
B TUJPO/IMHAMUKE.
10. Metox 00001IIEHHBIX KOOPIUHAT.
11. 'maponrHamMuKa, OCHOBHBIE 3a/1a4d. I napoMexaHudeckre nporeccol, o0muii 0630p.
12. YpaBHeHHe HEPa3pBIBHOCTH TIOTOKA, BBIBOJ U 3HAUYCHUE.
13. OcHOBHOE ypaBHEHHE THAPOJIMHAMMKH, BBIBOJ U 3HaueHUE. OCHOBBI TMIPOCTATHUKH.
14. TlpumeHeHne OCHOBHOTO 3aKOHa THUAPOCTATUKH. YpaBHeHue bepuymim. CMBICT ABYX €ro
dopm. IIpumeHeHHE B XUMUYECKON TEXHOJIOTHH.
15. IIpuHuMIBl U3MEpPEHHs pacxoja ruApaBIMdYecKUMHU MeToaMu. OCHOBHBIE YCTpOICTBa IS
M3MEpPEHMS pacxoja.
16. YpaBuenwue ['arena-Ilyazeiins. O6macTe npuMeHEHHSI.
17. JlokazarenbCcTBO MapabOoIMYHOCTH paclpeieleHns: CKOPOCTEH B JaMUHAPHOM MOTOKE.
18. CooTHomIeHNE MEKAY CPETHEH 1 MAaKCUMAIILHOW CKOPOCTSIMHU.
19. ConpotuBnenue ABKEHUIO B TpyOax. YpaBHeHue Jlapcu.
20. 3aBucuMocTh K03(ppUIIMEeHTa TPEHUS U CONTPOTHBIIEHUS OT CKOPOCTH.
21. Pacuer TpyOoIipoBO10B. BHEIIHSS THAPOMHAMUKA.
22. 3agada o0TEKaHUs TBEPJIBIX TEN KHUIKOCTBIO.
23. OCHOBHBIE KPUTEPHUH 110100, DMIUPUUYECKUE 3aKOHOMEPHOCTH.
24. ConpoTHBIICHHE ABIKEHHIO B BSI3KOM cpezie. 3akoHbl CTOKcA.
25. O6001IeHHOE YpaBHEHUE OCAXKACHUS B KpUTEPHAIBLHOU (popme.
26. YpaBuenue Toneca.
27. HeogHOpOAHBIE CHUCTEMBI, XapaKTEPUCTHKA, OCHOBHBIE CIOCOOBI pa3leleHus. Y4er
CTYIICHUSI CYCIIEH3UU MPU OTCTauBaHUU.
28. OcHOBHBIE TUIMBI OTCTOMHUKOB. [Ipumep pacuera 17151 OTCTOMHHUKA.
29. Hentpudyrupoanne. @akrop pazaeneHus. PacdeTr naBieHns Ha CTEHKH IEHTpUDyTH.
30. [IpuHUIMOBI pacyeTa BpeMeHH LeHTpudyrupoanus. CenapaTopbl, HUKIOHBL.
31. Teopwust B3BEMIEHHOTO CIIOA.
32. [IpuMeHeHre B IPOMBIIIJICHHOCTH.
33. Beipaxxenue kputepus PeitHombca yepes3 pa3Mepsl YaCcTUIl B CKOPOCTh CPebl B CBOOOTHOM
ceueHunH anmnapata. MoauduurpoBaHHbIi Kputepuit PeiiHonbaca.
34. Ilponecc ¢unbTpoBaHMs, OCHOBHBIE ypaBHEHHS. [IpakTuyeckoe ompeneneHrue KOHCTAHT
YpaBHEHHS U YACTbHBIX COMPOTUBIICHUHN OCaiKa U PUIBTpA.



35. OcHOBHBIE KOHCTPYKIIMH MPOMBIIIICHHBIX (PHIBTPOB.

36. Temnoble mnpomecchl. 3HaueHue. OcHOBHBIE cmocoObl nepexayn Temia. OCHOBHOE
ypaBHEHUE TeIUIoNepeaaun, XapakTepHbI TemmepaTypHblii mnpoduns mnpomecca. CMbICT
Kod(UITMEHTA TeIIONePeIauHm.

37. TennonpoBOAHOCTL. YpaBHEHUE AJIS INTIOCKON CTCHKHU.

38. B3anMOoCBs3b OHATHI TEIUIONPOBOAHOCTD U TEPMHUECKOE COMTPOTHBIICHHE.

39. TermnonpoBOAHOCTh MHOTOCIIOWHOM TIJIOCKOHM CTEHKH. TerIonpoBOHOCTh ITUIMHAPUYECKON
CTEHKHU.

40. Tlonsitue cpenHedl MOBEPXHOCTH TEIJIOOOMEHA B HSTOM ciydae. TermaonpoBOJHOCTh
MHOTOCJIOMHOM IUIMHIPUYECKON CTEHKH.

41. KonBektuBHas Teriootaaya. CMeica kod¢¢uimenta teriooraadd. OCHOBHBIE TEIJIOBbIE
KpUTEpUU TI0]100U4.

42. XapaKkTepHble KpUTEpUaIbHbIC YPaBHEHHUS.

43. Tennonepeaaya Npy NOCTOSTHHOW TeMIEpaType TEIIOHOCUTENEH.

44. YpaBHEeHUE aIIMTUBHOCTH TEPMUYECKUX CONPOTHBIICHUS. Boipaxkenue mis ko3ddunmenta
TEIUIONepeIauH.

45. PaznuyHble CXEMbl TEIIOOOMEHA: HMPOTUBOTOK M IPSMOTOK; CXEMbl C IOCTOSHHBIMU U
NEePEMEHHBIMH TeMIIepaTypaMu TeroHocutesnei. [Ipumepsl ycTaHOBOK.

46. Temomnepenaya Hpu TMEPEMEHHBIX TEMIIEpaTypax TEIUIOHOCHTENEeH. BBIBOJ BeIMYMHBI
CpeaHen IBUXKYILIEH CUIIBL.

47. OnpeneneHue CpeJHUX TEMIEPATyp TEIIOHOCUTENEH.

48. IIpombIlIUIEHHBIE CITOCOOBI MOABOJIA M OTBO/IA TEILIA.

49. OcHOBHBIEC XapaKTEPUCTHKH TEIUIOHOCUTENeH. OCHOBHBIE THITBI TEINIOOOMEHHUKOB.

50. Knaccudukanus maccooOMeHHBIX TporeccoB. OCHOBHOE ypaBHEHHE MaccColepeayu.
Cwmeic ko3¢ (hULreHTa Macconepeadn.

51. OcobeHHocTH ompeneneHusl ABIKYLIIMX CWI Tpu  Maccomepenade. KoHBekius u
Maccootnaya. CMbICT KO3 UIIMEHTA MACCOOTIAuH.

52. OcoOGeHHOCTH PO ML U3MEHEHNS KOHLIEHTPALM [T Pa3IMYHbIX CIydaeB.

53. Beipaxkenue koddpuimenTa Macconepeaadn depe3 KodhGUIUEeHTs MaCCOOTIauH.

54. OcHOBHbIE KpUTEPUH 1101001 B Ipolieccax MaccorepeadH.

55. Ileperonka u pektudukanus. Y paBHeHUs pabounX JUHUM Mpoliecca peKTUPHUKAIH.

Ilpumepnulii Komniekm 3a0aHuil 014 KOHMPOJIbHBIX padom no oucyuniIune
«Xumuueckas mexnonocusn»
Bapuanm 1

1. Beicota nopuctoro cios 0,5 M, mnoTHOCTh yactuil 1600 Kr/m° , MIOpo3HOCTh 35%. Brruncnuth
TU/IPABIMYECKOE COMPOTUBIICHHE TOPUCTOTO CIIOSL.

2. [Toxazanus BoAstHOTO BakyymeTpa 272 mm. KakoBo jaBieHue B anmapare, €Ciiu aTMocepHoe
nasnenue 750 mm pr. cr.? [InotHOCTB pTYTH 13,6 r/em’,

3. IIpu kakoil CKOpOCTH JBMKEHUS CTEKJIIHHOTO IIapuka nuamerpoM 1 mm B Boje mnpu 20°C
00TeKaHne MOKHO CUUTATh JJAMUHAPHBIM?

4. Topsiunit pacTBOp oxJaxaaercs B xonoauiabHuke Bojgoi or 90 C mo 50 C. Oxnaxparomias
BOZla HArpeBaercs OT 10°C pmo 30°C. Boruucnuts CPEHIOIO PAa3HOCTh TeMIEpaTyp
TEIJIOHOCUTEIIEH.

5. /laBnenue B OyThUIKE ¢ Ta3upoBaHHOM BoAoW 3 atM. KakoBa KOHIIEHTpaIvs YTIIIEKUCIIOTO ra3a
B BOJie, eciin KoHcTaHTa ['enpu 1500 atm?

Bapuanm 2

1. KakoBa TemnIonpoBOJHOCTh M30JIALIMM W3 ABYX CJIO€B: 3 c¢M JepeBa u | cMm meHomacra?
VY nenpHbIe TeIONpPoBOoHOCTH cooTBeTcTBeHHO 0,20 BT/(M Tpan) u 0,05 B1/(M rpan).



2. Koaddunuent maccootnaun ammuaka B Bo3ayxe 0,68 (r/c)/(M2 MoJTb/MOJTb). KoHIeHTpanus
ra3a B Boznyxe 5 % (00.). KakoBa KOHIIEHTpalus y TMOBEPXHOCTH PACTBOpA, €CIIHM TIOTHOCTH
MaccoBoro nmotoka cocrasisier 0,01 (MOJ‘IB/C)/MZ?

3. Koaddumments MaccooTAauu mpu MOTIIONICHUN Ta3a KHUIKOCTHIO PaBHBI COOTBETCTBEHHO
0,4 (r/c)/(m2 monw/monb) u 0,01 (r/c)/(M2 r/r). Koncranta paBHoBecust 0,1 (Moiab/MOb)/(T/T).
Boraucnute k03 punment macconepenaym.

4. Koapdumuentsr Terutoornaun 600 u 1800 B1/M2 rpaa, TEIIIONPOBOIHOCTD JKEIE3HONW CTCHKHU
7000 Bt/M2 rpazn. Beranciauts ko3 punuent temnonepenayu.

5. B abcopbep mocrynaer Boaa co ckopocThio 100 JI/MUH M HpPOTHBOTOKOM ra3oBasi CMECH,
conepskamias 50 % (00.) ammuaka, B koiuuectBe 1,2 M3 /dac. PacTBop Ha BbIXOJE COAEPKUT 6,8
% (macc.) ammuaka. KakoB coctaB BRIXOASIIEH ra30BOM cMech?

Bapuanm 3

1. Ilpu OpokeHnn KBaca KOHLEHTpauusi yriekucioro rasza jgocruraetr 1 % (macc.). KakoBo
JIaBJICHUE B €MKOCTH, eciy KoHcTaHTa ['enpu 1500 atm?

2. PactBopumocts comu 400 r/m. HawanmpHasi ckopocth pactBopenus 40 (r/c)/m2 . OueHuTh
koddunment nuddysuu, cunras Tommuny audysunonnoro ciuost 10 mxm. 10-9.

3. Monsnble qomu BemecTBa B nBYX kuakocTsax 0,001 u 0,02. Koncranta pasroBecus 0,01.
[TnotHOCTH MOTOKA TpH dKcTpakiuu 0,2 Mmmonb/M2 . KakoBbl ko3 puirenTsl Macconepenaun’?
4. Onpenenuth K03 HUIIMEHT Maccolepeiadyl IPHU KUTICHUH BOJIBI HA OTKPBITOM BO3JIyXe, €CIIH
3a 1 ¢ ucnapsiercsa 30 /™M

5. I'opsiunii pactBop B xonoawibHuKe oxiyaxaaercs or 90 C no 50 C, oxnaxnaromias Boja
HarpeBaetcs oT 5 C go 25 C. Kak CHIIbHO pa3auvaroTcsl pacXobl TEIJIOHOCUTENEH?

Bapuanm 4

1. Tlpn kakod MakCHMMaJbHOH CKOPOCTH TEUEHHUsS IIIMLEPUHA B TPyOKe OUaMETpoM 25 MM
CoXpaHsieTcs JJaMUHapHbIN pexum? Bs3kocTs riauuepuHa npusath paBHoi 0,8 Ilaxc; mioTHOCTh
— 1230 kr/m’.

2. Kpyrnyro TpyOy Ha HEKOTOPOM ydacTke AeGopMHUpOBaIH B TpyOy C KBaJpaTHBIM CEUCHUEM,
COXpPaHMB TOJIUHY CTEHOK. Kak M3MEHNTCS CKOPOCTh HAa ATOM y4dacTKe?

3. Boza Harpesaercst B Terooomennnke ot 10° C o 50° C mpu cpenmeii Temmeparype CTeHKH
80°C. KaxoB K03(p(PpUIIMEHT TEIUI00TAaYH, €CIM MOBEPXHOCTh TermioooMeHa 20 M, a pacxon
BoAbI 10 11/c?

4. CkopocTb Te4yeHHs BOJbl NMpH CyXeHUH TpyOsl yBenmunuwiach oT 0,2 no 0,9 m/c. Kak
W3MEHWIOCH IaBiieHue?

5. Temmeparypa B opamxepee +20 C, na ymuue -20 C. Ilepemax Temmeparypsl B
CaHTUMETPOBOM CTEKJIE 16°C. Kaxkos kod(purment Ttermonepenauu? TemmonpoBOIHOCTH
crexna 0,7 Bt/(Mm rpan).

Kpumepuu oyenxku omeema cmyoenma npu 6b1nojaHeHUU KOHMPOAbHOU padomul

Ouenka TpebGoBanus K 3HAHUAM

OTIINYHO NIPUBEACHBI [OJHBIE [PABUIbHBIE PELIEHUS, OTBETHI I'PAMOTHO
apryMeHTHPOBAHBI

XOpOLIO JIONYILIEHbl HE3HAUUTENIbHbIE NOTPEIIHOCTH MIPU OTBETAX Ha BOIPOCHI,
aprymeHTanus Oblia He OJTHOM




YIOBJIETBOPUTENbHO | B oTBeTax Ha HEKOTOPBIE BOIPOCHI JOMYIIEHbI IpyOble OMNUOKH, YacTh
BBIBOJIOB HE apryMEHTHPOBaHa WM apryMEHTHPOBAaHA HEMPABUIILHO

HeynoBieTBoputenbHo | OtBeThl Ha 50 u Oosnee % BOMPOCOB OMUOOYHBI, OOJBITHHCTBO
BBIBOJIOB HE apryMEHTUPOBAHBI HJIM apTYMEHTUPOBAHbBI HEITPABHILHO

Tunoeote 60NRPOCHL K KOJUIOK6UYMY RO meopemuuecKum
OCHOBAM XUMUUECKOU MEXHO102UU

1. OcHoBHbIE 33/1a4U HAYKH O MPOIIEccax U armaparax.

2. Knaccu¢ukanusi OCHOBHBIX MPOU3BOACTBEHHBIX MPOLIECCOB: MO COJACPKAHUIO, IO U3MEHEHHUIO
napaMeTpoB BO BPEMEHHU, IO OpraHU3aIuu.

3. 3aKOHBI COXpPAHEHHUs OCHOBHBIX CYOCTaHIMH B XMMHYECKOW TEXHOJOTHH: MACChl, SHEPTHH,
UMITYJIbCA.

4. 3akoHbl papHOBecHsl. OCHOBHBIC 33241, PEIIAEMbIE ITPU TOMOIIY 3aKOHOB PAaBHOBECHSI.

5. YcnoBus TepMoAMHAMUYECKOTO paBHOBecus. [IpaBuio a3 ['ub0Oca.

6. MexaHnnueckoe M TEIUIOBOE paBHOBecHe. PaBHOBecrme B MacCOOOMEHHBIX MpoIieccax,
XUMHUYECKHH MMOTeHIIUAI.

7. BbIBOJI TEOpETHUECKUX JIMHUN PaBHOBECHUS Ha IpuMepe 3aKkoHOB ['eHpu u Payns.

8. 3akoHnsl nepeHoca. [loTeHuansl nepeHoca, rpaJueHThl TOTEHIIHAIOB TIepeHoca.

9. O0muii BUI ypaBHEHHH mepeHoca cyOcTaHuuii. OOMHOCTh KOAPPHUINEHTOB B YpaBHEHHUIX
nepeHoca.

10. 3akons @uka, @ypbe, HproTOHA (BA3KOTO TPEHHUS).

11. Teopus momobus u wmonenupoBaHue. CyIIHOCTH METOJOB  MaTeMaTHYECKOTO
MOJICITUPOBAHHS.

12. MopenupoBaHue Ha KONUSAX, MOJENSAX ammapaToB M HUX 4dYacTell — ¢uznyeckoe
MOJIEJTUPOBAHUE.

13. Cumriekcsl, UHBapUaHThl MOA00Us. MoJeanpoBaHUE C HCIOJIB30BAHUEM OOOOIIEHHBIX
KOOpJIMHAT, OCHOBHBIE KpUTEpPUM MOJA00MS B THUAPOMEXaHMUYECKHX mporeccax: PeliHonbica,
O®pyna, Diinepa, ToMOXpoHHOCTH. KpuTepuaabHbie ypaBHEHUS.

I(pumepuu OUECHU6AaAHUs omeemoes

KomiokBuym cuuTaercs CHAaHHBIM, €CJIM OTBEYAIOIUN JAeT JOCTATOYHO IIOJIHBIA OTBET,
MOHMMAET CBA3b MaTepuasia JaHHOTO pas3fesia ¢ APYTUMH, B cllydae 3aTpyJHEHUIN OTKIMKaeTCs
Ha MOJACKAa3KH U HAaBOJSAIINE BOMPOCHL. KOJIOKBUYM CUMTAETCSI HECAAHHBIM, €CJIM OTBEYAOLIUI
HE MOXET JIaTh Pa3BEPHYTOr0 OTBETA, EMY H HE TIOMOTaOT MOACKA3KH U HAaBOJAIIUE BOIIPOCHI.

Tunoevle 6onpocel K 3auume no 1ad60pamopHvim padomam
1. DKBUBAJICHTHBIN JUaMeTp ceyeHHs KaHasla, TpyOONpoBOJa; SKBUBAJICHTHBIN TuUaMETp Tena,
YaCTHULIBI.
2. OCHOBHOE€ YypaBHEHHE TMAPOJMHAMUKH: CUCTEMA ypaBHEHMHN Oiiepa, ypaBHeHHs Hasbe-
Crokca.
3. OcHOBHOE ypaBHEHHE TUIPOCTATUKY (3aKkoH [Tackaist) U ero nmpakTH4ecKoe MpUMEHEHHE.
4. YpaBHenue bepHym u ero npuMeHeHue. McredeHue sXxuIKOCTH U3 OTBEPCTHI pe3epByapoB.
5. M'mapaBnuueckre METOIBI U3MEPEHUS PAcXoa KUJIKOCTEH U Ta30B.
6. 'mapaBnuyeckoe CONpOTUBICHHE TPYOOIIPOBOIOB U aIlapaToB.
7. Ypasuenue [lyazeiins, ypasaenue Jlapcu. [IpuHIUIEI pacyeTa MOITHOCTH HACOCOB.
8. 3agaua oOTeKaHUs >KUIKOCTBIO TBEPIBIX TEJI, OCHOBHBIE KpUTepuu momodus: Pelinombica,
Ditnepa, Apxumena, JIsmeHko.
9. OcHoBHbBIE PEeXHUMBI OOTEKaHUs. 3aKOHBI TpeHus u ocaxjaeHus Crokca. OCHOBHBIC THIIBI
OTCTOMHHMKOB HENPEPBIBHOTO U NIEPUOJUIECKOTO JCHCTBUS.




10. ITpumeps! pacuera orcroitHuKOB. LleHTpudyrupopanue. OCHOBHBIC MPUHIIUIIBI, HA3HAYCHHE.
11. IlentpobexxHoe yckopenue. PakTop pa3aeaeHus.

12. OcobenHocTH pacuera BpeMEHHU IPOLIecca, pacyeT AaBJICHUS HAa CTEHKHU LIEHTPU(YTH.

13. OcHOBHBIEC KOHCTPYKIIUU IIEHTPU(YT, CETapaTOPOB, [IUKIOHOB.

14. [IBuxenue ®UAKOCTEH U ra30B yepe3 nopucthie ciiou. ConpoTUBIIEHUE TOPUCTOTO CIIOS.
15.Koapdpunment tperus. MoauduuupoBanusiii  kputepuit  PeitHonbaca.  Ipomecc
(GUIBTPOBAHUS.

16. Jlpwxkymue cwibl. CompoTuBlieHHE ocaaka, (uibTpa. YAEITbHOE CONPOTUBICHHUE.
Ou3nYecKuil CMbICI BETUYUH COMPOTHUBIICHUS (0caaKa U PUIbTPa).

17. OcHoBHOe ypaBHeHue ¢uibTpoBaHus. OCHOBHBIE CHOCOOBI OIpENeIeHHUs] KOHCTaHT
¢mibTpoBanus. OCHOBHBIE CHOCOOBI TEpeAayd TEIUIOTHI: TEIJIONPOBOIHOCTh, KOHBEKIIHS,
TEIIOBOE U3ITy4YCHUE.

18.3akon Credana-bonbimana. OcHoBHOe ypaBHeHHE Teruionepenayn. Koaddumuent
TerIonepeiadu, GU3nIecKuii CMbICT KoddpuiueHTa.

19. IBmwxymiast cuina, CpeHAN TeMIiepaTypHbii Harop. TermmonpoBoaHOCTh. 3akoH Dypre.

20. Y nenbHast TEIJIONPOBOIHOCTD, GU3MUECKUN CMBICT KO3 PHUIIMEHTa TETIONPOBOAHOCTH.

21. YpaBHEHHE TEIUIONMPOBOAHOCTH IUIOCKOW CTEHKH. TerionpoBOJHOCTh MHOTOCIOWHON
CTCHKHU. YpaBHEHHUE TEIUIONPOBOJHOCTH UIMHIPUUECKON CTEHKH.

22. YpaBHEHHE TEIUIOOTIA4d, 3aKOH oxJjaxaeHuss Hetorona. Koaddumuent rermoornaqn, ero
¢busnueckuit cMpici. OCHOBHBIE KpUTEpUM TMOAOOMS TEIUIOBBIX MpoueccoB: Hyccenbra,
I'pacroda, Ilekie. [Ipumeps! KpuTepHaIbHBIX YPAaBHEHUH TEIIOOTAYH.

23.Temnonepenaya THpU  MOCTOSHHBIX  TEMIEpaTypax  TEIUIOHOCHUTENeH.  YpaBHEHUE
QITUTHBHOCTH TEPMHUYECKUX COMPOTUBIICHHUN. Teronepenaya npu NepeMEHHBIX TeMIIepaTypax
TerioHocuteneil. CpeqHsis ABIKYILAs CUIIa MpoLiecca, CPeIHUN TeMIIEpaTypHBI HaIop.

24. Knaccudukarmumss MaccooOMeHHBIX TporieccoB. OCOOSHHOCTH  KOHIICHTPAIMOHHOTO
paBHOBECHsI B  MAacCOOOMEHHBIX Ipolieccax, OIpeJeNieHHe HampaBieHHs  Ipolecca
MaccolepeHoca.

25. OcHoOBHBIE TpaBUia M 3aKOHbI Maccomnepenaun. KoadouimeHtsl Maccomepenaud, HX
(GU3HYECKUN CMBICI, Pa3MEpPHOCTh; JABWXKYIIME CHJIbl Macconepenaund. Koadduiment
MacCcOOTAAaYH, ero GU3NIEeCKuil CMbICH, pa3MepHOCcTh. OCHOBHOM 3aKOH MacCOOTAAYH.

26. Maccomepenadya u (a3oBbIe CONPOTHBIICHHS. YPaBHCHHWE aTUTHBHOCTH (Pa30BBIX
COIIPOTUBIICHU.

27. Tleperonka sxuakocteil. CrienuanbHble BHIBI TEPETOHKH: BBINIAPKA, MPOCTasi MEperoHkKa
(1BO¥iHAs, TpOHAs ), IEpErOHKa C BOJSTHBIM MapOM.

28.TToHATHE O TEOPETUICCKHUX CTYICHAX pa3/ieICHHs (TCOPETUICCKHUX TapeiKax).

29. Pextudukanms. KoHcTpykumm pekTHQUKaNMOHHBIX —anmapatoB. OCHOBBI pacyera
PEKTHU(PHUKAIIMOHHON KOJIOHHBI. PerynupoBanne nporecca peKTHQUKAIHH.

30. A6cop6rus. Koadduuuents: macconepenaun mnpu adcopOuuu. YCTpoicTBO M pacyer
abcopOepoB.

Kpumepuu 3auwgumut 1adopamopnvix padoom

Pabota cunraercs 3amMIEHHON TIPH CJICTYIONTUX YCIOBHSIX:

- ydacTde B BBHINOJHEHUH pabOThI, - TMPEIOCTaBIEHHWE OT4YeTa, OQPOPMIICHHOTO B
COOTBETCTBUU C Y4EOHO-METOUIECKUMH ITOCOOMSIMU K TaOOpaTOPHBIM paboTam;

- KpaTKue, HO JOCTAaTOYHO COJAEprKaTelbHble OTBETHI Ha 2—3 BOIpoca U3 MPHIIAraeMoro
criicka. [Ipu HeBbIMOMHEHNN JTI000TO0 U3 TPEOOBAHMIA, MEPEUNCICHHBIX BBIIIE, OCTATLHBIE MOTYT
OBITH 3aUTEHBI, HO paboTa He OyIeT CUMTATHCA 3AIUIICHHON, OKa He OYAYT BHITIOJHEHBI BCE
TpeOOBaHMUS.

[Tpy HaMUYMKM HE3aNUIICHHBIX Ja00PaTOPHBIX PabOT, YTO PAaBHOCHILHO HE MPOXOKICHUIO
MpaKTUKyMa, 00Oy4Jaroluics He TOMYyCKaeTcs A0 IK3aMeHa.



arwnN

1S

10.

11.

12.

13.
14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Ilepeuens 6onpocos Kk IK3ameny

Chlppe XUMHUYECKOW MPOMBINUIEHHOCTH. ChIpbe, MPOAYKThI, OCHOBHBIE MaTe€pHajbl, OTXOJBI.
KoMIutekcHO€E UCII0Ib30BaHUE ChIPbSL.

[Tpununs! oborameHus celpbst. ['poxoTel. I'paBUTAlIMOHHOE pa3/ieIeHUE - CyX0€ U MOKpOE.
DJEKTPOMAarHUTHBIC U 3JIEKTPOCTATHUECKUE METO/IbI 00OTamIeH sl ChIphs. [Ipyrue crnocoOs!.
Bona B XuMuueckoil pOMBIIIIIECHHOCTH.

DHepreTuka XUMHYECKOH TpOMBINIUICHHOCTH. Wcrounuku dHeprun. Kosddunment
UCIIOJIb30BAaHUS ChIPbS.

Y CTpoHCTBO M Ha3HAYEHUE PEKYIEPaTOpPOB, PEreHEPaTOPOB U KOTIOB-YTUIM3aTOPOB.

Craguun TexHojormueckoro mpomecca. OOnactu npoTekaHus mporeccoB. DakTopsl,
BJIMSIIOIME HAa CKOPOCTh IpoLecca.

TexHomornueckuii pexum. Ilapamerpsl TEXHOIOIMYECKOrO pexuMma. [omMoreHHele u
reTeporeHHbIe IPOLIECCHI.

[lepunonuyeckrue u HempepbIBHBIE Mporecchl. [lonHoe cMmelieHne W HaeanbHOe BHITECHEHHE.
N3orepmuueckue, u3o0apHble, H30XOpHblE M aAMabdaTHYecKue MpoLecchl. DHI0 - U
HK30TEPMHUECKUE ITPOLIECCHI.

PaBHOBecue B TexHojormueckux mnpoueccax. KoHcranta paBHOBecus. Bbixon mnponykra.
Crenenb npeBpaiieHus. PABHOBECHBIN U TEOPETUUECKUN BBIXOJ MPOIYKTA.

CKOpoCcTh XMMHMUECKUX IporeccoB. J[Bumkymas cwia mporecca. BiusHue mapamerpoB Ha
CKOpPOCTh XUMHUYECKUX peaknnii. KuneTnueckne KpuBbIe Ul Pa3IMYHBIX THIIOB PEAKIUi.
[TepememnBanue TBepAbIX pearupyromux BemecTB. CrocoObl yBETMYEHUS MOBEPXHOCTU
conpukocHoBeHus. [IpuHIMN neiicTBust OaliHU ¢ pa3OpBI3TUBAHUEM JKUAKOCTH, armapara
6ap0O0TaKHOTO THIIA, alnapara ¢ HEHHbIM CJI0EM >KUKOCTH.

[IpssMOTOUYHBIE, TPOTUBOTOYHBIE U TIEPEKPECTHBIE TPOLIECCHI.

[Tepuonuyeckue, HeMpepbIBHBIE U CMEIIaHHbIE MPOLEecChl. TeXHOIOTNYECKHE CXEMBI.
Karanutnueckue nporeccsl.

[TpumeHeHue, CBOMCTBA U CIIOCOOBI MOTYYEHUS] CEPHON KUCIOTHI.

[TpousBoncTBO Arokcuaa cepel. OOxur komdemaana. Ouucrka SO;.

Hutpossslii cnoco0 mnpousBoacTBa cepHOl KucnoTsl. IlpemmyinectBO U HEAOCTATKH.
TexHomornueckas cxema.

KoHTakTHBIH c10co0 MpOU3BOJCTBA CEPHON KUCIIOTHI.

AGcopbuust cepHoro anruapuaa. KoHneHTpupoBanyue cepHO KUCIOTHI.

CpoiicTBa aMMmuaka. XUMHMYecKas M TNPUHIMIIKANIBHAS CXEMbl MPOM3BOJCTBA aMMMAKA.
Kounsepcust CHy u oxucu yriaepoja.

OuncTKa NPUPOJIHOTO U KOHBEPTHUPOBAHHOTO I'a30B.

Pa3znenenune KOKCOBOro ra3a METO/10M TITyOOKOTO OXJIaXACHHUS.

TeopeTuueckue OCHOBBI CHHTE3a aMMHAaKa.

[TpompITIIeHHBIE CITOCOOBI MOTyYSHHSI aMMHaKa.

[TpousBocTBO a30THON KUCIOTHI. KOHTaKkTHOE OKHCIeHHe aMMuaka. OKHUCIeHnEe OKUCH a30Ta
JI0 IBYOKHCH a30Ta U a0COpOIHs IBYOKHCH a30Ta BOJOM.

[Tpon3BOICTBO KOHIIEHTPUPOBAHHON M pa30aBICHHOMN a30THON KUCIOTHI.

Munepanbable ynoopenus. Kinaccupukauus. Ponb ynodpenuii.

®dochopubie ynoopenus. [IpousBoactso npocroro cynepdocdara.

HenpepsiBHBIN crioco0 mpon3BocTBa cynepdocdara.

[TpousBoncTBO (hocopHOI KMCTOTHI M IBOMHOTO cynepdocdaTa

[Tpon3BOACTBO KOHLIEHTPUPOBAHHBIX (POCHOPHBIX yI10OpeHMit

Kanuiineie ynoopenus

A3zotable ynoopenus. [Ipon3BoacTBo aMMuauHoi# cenmutphl. Cxema mpolecca

[TpousBoacTBO KapOamuaa (MOUYEBUHBI) U Cyilb(ara aMMOHHS.

Kanuiiaple ynoopenust

Texnonorust cunukaroB. Otpacnu, monxydaemble TOpoayKThl. ChIpbe  CHIIMKAaTHOU
IPOMBIIIJICHHOCTH.



38.
39.

40.
41.
42.
43.
44,
45.
46.
47.
48.

49.
50.
51.
52.

53.
54,
55.

56.
57.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.

69.

[Ipon3BOACTBO KEPAMUKHI

Bsoxkymue BemiectBa. Tumbsl. Bo3gymiHas u3BeCTb, TMIICOBBIE M MarHE3UalbHBIE BSDKYILHE
BELICCTBA.

['uppaBnnueckue BSKYIIUE BEIIECTBA

KucnoroynopHsle BSHKyIIME BELLECTBA.

Crekiio. CocraB. Celpbe 115 IPOU3BOCTBA CTEKJIA.

TexHonoOrUs NPOU3BOCTBA CTEKIIA.

Merozas! TpOU3BOACTBA CTEKOI

[Tonsitue o meramurypruu. [lonsatue o pynax. Metozas! BbLIEICHNS METAJUIOB U3 PY/.

TonnuBo U OTHEYNOPHBIE MaTEpUAIIbI

OcHOBHBIE CBOMCTBAa METAJJIOB U CILJIABOB

Merannyprusi antomunud. CpoiicTBa amomunus. Coipbe. HapoaHOXO03SIMICTBEHHOE 3HAYECHUE
QIIOMHUHMS U CILIaBOB.

ITpon3BOACTBO aTOMUHUSA JIIEKTPOJINU30M TIIMHO3EMA

Mertannyprus uyryna. Celpbe. MeTamypruueckue nedu. Y CTpoicTBO JOMEHHOM MedH.
BrlmuiaBka uyryHa B JOMEHHOM MEYH.

TeopeTnueckre OCHOBBI JIOMEHHOI'O IIpolecca. XapakTEepUCTUKAa YyryHa M JIOMEHHBIX
beppocIIaBos.

Mertamutyprus ctanu. becceMepoBCKkuid MpoLecc Nporu3BOJACTBA CTAJIH.

Mertannyprus crani. ToMacoBCKHii crioco0 Ipou3BOJICTBA CTAIIH.

MapreHoBckuii npouecc npousBozicTBa craiu. [Ipeumymiectsa ero. [IpousBoxactso cranu B
JNEKTponeyYax

Kparkas xapakrepuctuka craiei. Jlernpyroniue sieMeHTsl. [ Ipumenenue cranm.

['oproune BemecTBa. EcTeCTBEHHOE M MCKYCCTBEHHOE TOIUIMBO. XapaKTEPUCTHKAa TBEPIOIO
tornBa. Pabouee TorumBo. TemnoTBopHas ClIoCOOHOCTH TOTIIIMBA.

Pa3BuTHe KOKCOXMMHUYECKUX MporieccoB. COCTaB U CBOMCTBA KOKCA.

CoIpbe 1151 KOKCOBaHUS.

[Tponecc kokcoBaHUs. XUMHU3M M (PU3UKO-XUMHUYECKAs! XapaKTePHCTUKA Ipoliecca.
VYerpoiicTBO KOKCOBBIX OaTapeil. PaboTa KOKCOBBIX OaTapei.

3arpyska 1 BBITpYy3Ka KOKca U3 KOKCOBBIX OaTapei.

VYnaBnuBaHuE JTETY4YHUX IPOAYKTOB KOKCOBaHUS U MepepadOTKa KAMEHHOYTOJIbHOM CMOJIBI.
[TonmyxokcoBanue yris. HaznaueHne. OCHOBHBIE TEXHOJIOTUYECKUE PELICHHUS.

["a3udukanus TBEpIOro TOIUIMBA.

Hed1s. Ob11as xapakrepucTika. YTiIeBoJOpOIHbIN U (PpaKIIMOHHBIN COCTaB HEPTH.

Mertonel nepepabotku HedtH u HedrenponykrtoB. dDusmueckue meroabl. Cxema ABT
(atmochepHO-BaKyyMHOH TpyOUaTKH).

XuMuyeckue MeTojbl mepepaboTku HedTu. XuMuU3M mporecca. BiusHue pa3ianyuHbIX
(akTOpOB Ha mporecc.

XapakTeprucTUKa OCHOBHBIX XMMHUECKUX MPOIIECCOB

Ilpumeput 3x3amenayuonnblx OuIEeMos
UHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHALMOHHBIN Omiaer Ne 1

ITo kypcy «XuUMHYECKAd TEXHOJIOT U

IJISL_CTYAEHTOB 3 Kypca CHenHaJbHOCTH «XMMHSD)




Bonpocel. 1. [lpunmunel oGoramieHus Cbipbsi. ['poxoTel. ['paBuTalmoHHOE pasnueieHue -
CyX0€ M MOKpO€. DIEKTPOMArHUTHBIE U AIEKTPOCTATHUYECKHUE METOJNbI OOOTAICHHS CBHIPHSI.
Hpyrue cnocoOsl.

2. CpoiicTBa amMmHaka. XUMHUYECKas W TMPUHIMIHAAIBHAS CXEMbl MPOU3BOJICTBA aMMHUAKA.
Konsepcus CHy 1 okucu yriepoaa.

3. VYiaBnuBaHUE JIETyYUX IMPOJTYKTOB KOKCOBAHHSI U TIepepabOTKa KAMEHHOYTOJILHOM CMOJIBI.

buaer PACCMOTPEH U YTBEPIKIACH HA 3aCCAaHUN Ka(l)el[pbl

3aB. xkadenpoii, mpodeccop A.M.CanamoB
UHI'YIHICKHA T'OCYJAPCTBEHHBIV YHUBEPCUTET
IK3aMeHALMOHHBIN OnjieTr Ne 2

ITo xkypey «XuMHYECKasA TEXHOJIOTHA»

JUISI_CTYAEHTOB 3 Kypca CHenHAJbHOCTH «»

Bonpocbl. 1.Ctaguu TexHOJOTHMYECKOro mporecca. OOlacTd MNPOTEKaHHsS MPOILIECCOB.
@DaKTOpbI, BIHUSIOMINE HA CKOPOCTH IPOIIECCa.

2. @ochopubie ynoopenus. [IpousBoctBo npocroro cynepdocdara.

3. Toproune BemecTBa. ECTeCTBEHHOE M HCKYCCTBEHHOE TOILTMBO. XapaKTEPUCTUKA TBEPAOTO

ToriiBa. Pabouee TOImmMBoO. TeHJ’IOTBopHaﬂ CITOCOOHOCTH TOILIMBA.

Buusier paccMoTpeH 1 yTBep:KIeH Ha 3acelaHuM Kadeapbl

3aB. xadenpoii, mpodeccop A.M.Canamos

I(pumepuu OUEHKU omeema HA IK3AMEHe

4-0annpHas 1IKaia [Toxazarenu Kpurepun
(YpoBeHb
OCBOCHHS)
OT1nu4HO 1. Tonnora wu3noxxenust | CTyAGHTOM JaH TOJHBIM, B JIOTHYECKOMH
(HOBBIHIGHHBIﬁ TECOPECTUUCCKOTO OoCICa0BAaTCIBbHOCTHU paSBepHYTBII\/'I OTBET
YPOBCHB) MaTepuana; Ha T[IOCTaBJECHHBIM  BOMpOC, TI/A€ OH
. IonroTa U | IPOJIEMOHCTPUPOBAJI 3HAHUS TIpeAMeTa B
MPaBUIBHOCTb MOJTHOM o0beMe y4yeOHOH mporpammsl,
pemeHus JIOCTAaTOYHO riry0oKo OCMBICJIMBAET
MPaKTUYECKOT O JUCLUTUIMHY, CaMOCTOSITENILHO, u
3aJIaHus; MCUEPITBIBAOIIE OTBEYaeT Ha
. IlpaBunbHOCTD W/WIIM | IOTIOJHUTENBHBIE  BONPOCHI,  IMPHUBOAUT
apryMEHTHPOBAHHOCT | COOCTBEHHBIE MPUMEPHI MO MpPoOIEeMATHKE
b U3JIOKEHHUS | TOCTaBJIEHHOTO BOIIPOCa, per
(mocnenoBaTeNbHOCTD | MPEIJIOKEHHBIE MPAKTUYECKUE 3a/1aHus 6e3
JIEUCTBUN); omn0oK.




Xoporo
(6a3oBbIi
YPOBEHB)

Y noBNIETBOPUTEND
HO
(oporoBbIit
YpOBEHbB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopMHpOBaH)

4. CaMOCTOSATEIBHOCTD
OTBETA;

5. Kynbrypa peun;

6. uT.I.

CryneHTOM JaH pa3BEpHYTHIII OTBET Ha
IIOCTAaBJIEHHBIH  BONPOC, TIN€  CTYIEHT
JIEMOHCTPUPYET 3HAHUSA, IPUOOPETEHHbIE HA
JEKUMOHHBIX M CEMUHApCKUX 3aHATHUSX, a
TaKXe MOJyYEHHbIE [TOCPEICTBOM U3yUCHUS
00s3aTeNIbHBIX Y4EOHBIX MaTepHAJIOB IO
KypCy, JaeT apryMEHTHPOBAaHHBIE OTBETHI,
IIPUBOJUT NPUMEPHI, B OTBETE MPUCYTCTBYET
CcBOOOJIHOE  BJIAZICHHE  MOHOJOIMUYECKOU
pEUblo, JIOTMUYHOCTh U IOCIEA0BATEIbHOCTh
orBera. OJHAKO JOMYCKAETCsl HETOYHOCTh B
OTBETE. Pemnn IIPEAJIOKECHHBIE
IPaKTUYEeCKHE 3aJaHusd C HeOOJbLIIMMHU
HETOYHOCTSIMH.

Crynentom naH OTBET,
CBUJIETEJIBCTBYIOLIUK B OCHOBHOM O 3HAHUH
MPOLIECCOB H3y4aeMoit JTHACHUIUINHBI,
OTJIMYAIOIIUNCA HEJOCTaTOYHOU TIIIyOUHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BONPOCOB  TEOpHH,  CiIabo
chOopMUPOBAaHHBIMM  HABBIKAMHM  aHaJM3a
SIBJICHWM,  TPOIECCOB,  HEJOCTATOYHBIM
YyMEHHEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI n MIPUBOJIUTH MIPUMEPHI,
HENOCTATOYHO  CBOOOJHBEIM  BJIAJICHUEM
MOHOJIOTHYECKON pPEYbl0, JIOTMUHOCTBIO M

noCIaea0BaTCIbHOCTBIO OTBETA.
I[OHYCKB.CTCSI HCCKOJBKO OIIMOOK B
COACpIKaHNU OTBE€Ta )51 pPEIICHUA

MPAKTUYECKUX 3aJaHUI.

CTy,Z[eHTOM JaH OTBCT, KOTOpLII‘/’I COACPIKUT

pan CEPBbE3HBIX HETOYHOCTEH,
OOHapY)XMBAIOIIMNA HE3HAHHE MPOIECCOB
U3y4yaeMon IIPEAMETHOMN oOnacty,

OTJIMYAIOIIUICS HETrJIyOOKHUM PacKpPhITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HaBBIKAMH
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
naBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
CJ1a0BIM BJIaJICHUEM MOHOJOTUYECKOM
peuYbl0,  OTCYTCTBUEM  JIOTUHYHOCTH U
MMOCJIEOBATEIbHOCTH. BriBoasl
MOBEPXHOCTHBI. PemieHne MmpakTUYeCKuX
3aJlaHUl HE BBINIOJIHEHO. T.e CTYOEeHT He
CIoCOOCH OTBETUTh HA BOMPOCHI JaXKe MPH
JIOTIOJTHUTENBHBIX ~ HABOJAIIMX  BOIPOCAX
MPENoAaBaTes.




9. YYEBHO-METOJUYECKOE U HTH®OPMAILIMOHHOE OBECHEYEHUE
JTACIATITAHBI

9.1. YueOHasi quTeparypa

a) OCHOBHAsI JIMTepaTrypa:

1. Kacatkun A.I'. OCHOBHBIE HPOILIECCHI W amnmapaTbl XUMHUYECKOW TexHoJoruu. M.: Xumud,
2004.

2. KyrennoB A.M., bormapesa T.U., bepenrapren M.I'. O06mas xumudeckass TeXHOJIOTHA. M.:
UKL «Axagemknuray, 2003.

3. MyxnenoB WN.II., AepOoyx A.f., Tymapkuna E.C., ®ypmep M.D. OOmas xumuueckas
TeXHOJIOTHUs /mox penakuueit Myxienosa W.I1./. M.: Beiciias mkona, 1984.

4 Myxnenos WM.II., AepOyx A.f., Tymapkuna E.C., ®ypmep M.D. OOmas xumuueckas
TeXHOJIOTHS /oA penakiueit Myxienosa W.I1./. M.: Beicmas mkona, 1984.

5.MyxunenoB W.II. u ap. «OcHOBBI XuMHUYECKOU TexHOJIOrUM». M.: Beicut. mk., 1975

6. Myxinenos W.I1., TamboBueBa B./l. «OcHOBBI XUMHUYECKOH TeXHOIOTHIY. M.: 1968

5. CokonoB P.C. «Xumunueckas texnonorus». M.: 2000

0) 10MOJIHUTE/ILHAS JIUTEpaTypa
1. T'enbnepun H.M. OcHOBHBIE MpOIECCHl U ammaparhl XMMUYECKON TexHojoruu. M.:Xumus,
1982.
2. Jleb6enes I1.I'. XumMust U TEXHOJOTHS OCHOBHOTO OpraHUYecKOro cuHTe3a. M.: Xumus, 1981.
3. AgepOyx A.f, Tymapkmna E.C. Myxuenos W.I1. IlpakTukym mo oOmmel XUMHUYECKOU
TexHoJiornu. M.: Breiciras mixoira,1979.
JIunueBckuii b.B. Meramnyprus yepasix metamioB.M.,1980.
5. HuxonaeB A.®. CuHTeTHYECKHE MOJIUMEPHI U TIACTMACChl HA UX OCHOBE.
M.: Xumus, 1977.

B

9.2. UHTepHET-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NoookrwbdPE

9.3. IIporpammHoe obecnevyenune

VYHuBepcuter oOecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro MPOorpaMMHOI0 00ECTIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BO/ICTBA.

Kaxxapiit oOyyaronuiicst B TeueHUE BCero nepuojaa o0yueHus: odecrieueH UHIUBUIYaTbHbBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(pOPMaIMOHHO-00pa30oBaTeIbHON — Cpefe
YHHUBEpCUTETa U3 J1000M TOUYKHM, B KOTOPOM MMEETCs JOCTyl K HH(POPMALUOHHO-
TEJIEKOMMYHUKALMOHHOM ceTH «/HTepHEeT» Kak Ha TEppUTOPUN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter o0ecredeH CIEAYIOMUM KOMIUIEKTOM JIMIEH3MOHHOTO TMPOTPAMMHOTO
o0ecrieueHus.


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

1. Jlunen3moHHOE MporpaMMHOE obecrieueHune, ucnoybdyemoe B MY
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.Ilporpammusiii kommiekc MMUC “BusyansHast Ctynus TectupoBanus™
1.4.AatuBupycnoe I10 Eset Nod32
1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapﬂz[y C TpaAULOHWMOHHBIMH HU3JAaHHUAMHU CTYACHTBI MU COTPYAHHKH HMEIOT BO3MOXKHOCTH
MMOJI30BATHCS SJICKTPOHHBIMU MMOJITHOTCKCTOBBIMHA 0azamu JaHHBIX

Tabnuya 9.1.

HasBanmue pecypca Ccpuika/poctyn

OnektpoHHas Oubnmoreka omnaitn «EmuHoe okHO K | http://window.edu.ru
00pa3oBaTeIbHBIM PECypcam»

«O0pazoBaTenbHbId pecypc Poccun» http://school-collection.edu.ru

denepanbHblii  00pa3oBaTeNbHBI MOpTaN: yupexiaeHus, | http://www.edu.ru —
nporpammel, cranaaptel, BY3s1, Tectel EI'D, THA

DdenepanbHblii HeHTp HHpOpMaIMoHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcos (PLIMOP)

ObC "KOHCVJIbTAHT CTYJAEHTA". Dnexrponnas | http://polpred.com/news
OnOIMOTEKa TEXHUYECKOTO By3a

W3narenscTBO «JIaby. OnekTpoHHO-0nOMMoreunas | http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyanbHas OuOanoTeKa http://rvb.ru —

N3natenbcTBO «JlaHby. OnekTpoHHO-0MOMMoTeuHast | http://e.lanbook.com -

cucTeMa

ExxenenenbHuk Hayku W oOpasoBanus [Ora Poccum | http://old.rsue.ru/Academy/Archive
«AKamemMusa» s/Index.htm

Hayunast anekrponnas oubnunoreka «e-Libraryy» http://elibrary.ru/defaultx.asp -
DeKTpoHHO-0MOaoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPABOYHAsT CUCTeMa JIOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHpopMHO»

WudopmannonHo-mnpaBoBas cucrema «I apant CeteBas Bepcusi, JIOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATHBHOM
cetu Unarl'y

DNeKTPOHHO-0MbIMoTeyHas cucrema «FOpaidt» https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

TpeOoBaHusl K ayqUTOpPUH U JIEKIMOHHBIX M TPAKTHYECKUX 3aHATHI: OecurymHas
CBETJIasi AyAUTOPHS Ha 25 MOCaI0UHBIX MECT C JOCKOM.

TpebGoBanusi K ayauTOpuu sl J1a0OpaTOpPHBIX 3aHATUN: nabopatopus 60-70 M2 ¢
BBITSDKKOM, OOIIIUM M MECTHBIM (HaJ| IIECThI0 pabOuYMMHU CTOJaMK) OCBELICHHEM, KaHaIu3aluuen
(xomoaHas v ropsiyast BOJIa).

TpeboBaHus K CIEHUAIU3UPOBAHHOMY OOOPYIOBAHHUIO: BBITSIKHON MIKa(, XMUMHUYECKU
CTOMKasi pPAaKOBHHA, IIECTh Ja0OpPAaTOPHBIX CTOJOB CO CTOMKMM IOKPBITHEM, OAMH CTOJ
npenojiaBaTess, ABCHAANATh JaO0OpaTOPHBIX CTYJIbEB, JOCKA, TEXHUYECKUE W aHAIUTHYECKUE
BECBI.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

Teoperuveckuii Kypc:

Jlexuuu, npeseHranuun

KoHTponbHbIe TeCThl — AUCKU U OyMaXKHbIN BapHaHT.

Crnucku BOIIPOCOB /1J1s1 IPOBEACHUSI KOJUIOKBUYMOB.

BapuanTsl 3aauuii 151 KOHTPOJIBHBIX PadoOT.

Bapuantsl 3amaHuii  asis caMOCTOSITEBHOM — pacueTHOM  paboThl  (CeHHATIbHO
pa3paboTaHHbBIN U U3AAHHBII MPAKTUKYM JAJISl CTYJIEHTOB).

6. HaGop peakTuBOB 1 000pYAOBaHUSA IS JIEKIIMOHHBIX OIBITOB.

arONE

JlabopaTopHbIii NPAKTUKYM:

1. Temaruka u onucanue J1a00OpPaTOPHBIX PAOOT (CrEUATBLHO pa3pabOTaHHBIA U U3JaHHBIN
1a00paTOPHBI MPAKTUKYM JIJISl CTYJICHTOB XMMHYECKOTO HATPaBIICHUS ).

Habop XMMUYeCKHUX pEaKTHBOB K KaX10i JJabopaTopHoii pabore.

3. JlabGopaTopHBbIe yCTaHOBKH, 00OpYIOBAaHUE.

no

11. METOAUYECKHE YKA3ZAHMUSA JJIS1 OBYUYAIOLUXCA
1O OCBOEHUMIO I CIIMITJIMHbI

JUis ycHemHoro OCBOSHHsI JIEKIIMOHHOTO Marepuana OOydaroluecs JOJDKHBI IOCEIaTh
JEKIUU M KOHCIEKTHPOBaTh MX B CIIEHUAJbHYIO TeTpaab. OYeHb IOJIE3HO MHepen TeKyIleH
JEKIMEN MPOCMOTPETh MaTepuall mpensiaynieid. [Ipy KOHCIIEKTUPOBAaHUU CJIETYET 3alMChIBATh
JUIIb OCHOBHBIE IIOJIOKEHMs, IOCJIEJ0BATENbHOCTh BBIBOJAOB 3aKOHOB U YpaBHEHUH,
BOCIIPOM3BOANTH HEOOXOIWMBIE CXEMBI W PHCYHKH. ECIM BO3HHKAIOT BOMPOCH 1O YacTH
MaTepuaja M HET BO3MOXHOCTH BBUICHUTH HUX cpa3y, CIEAyeT OTMETUTh OCTaBIIeecs
HETIOHSTHBIM W TIOCNIe JIEKIUH (B CBOOOJHOE BpeMs) HAWTH COOTBETCTBYIOIIMN MaTepuail B
auteparype, IHTepHeTe WM BBIAICHUTDH Y MIPENoJIaBaTelsl BO BpeMs NMPaKTHUECKUX 3aHATUN WIH
Ha KOHCYJIbTAIUX.

IIpy moAroToBKE K MPaKTHYECKUM U JTAOOPATOPHBIM 3aHATUSAM HEOOXOAMMO MOBTOPUTH
TEOPETUYECKYIO YacTh KaK 10 KOHCIIEKTaM JICKIIMI ¥ y4eOHUKaM, TaK U IO COOTBETCTBYIOLIEMY
y4eOHO-METOIMYECKOMY MOCOOHIO.

JIaGoparopHasi paboTa IO TETUIOBBIM TPOILIECCAaM MMEET IEThI0 3HAKOMCTBO C MPOIECCaMu
TEII000MEHa, pacyeT MPaKTUUYECKOro U TEOPETUYECKOT0 KO PHUIMEeHTOB Tertonepeaayn. OHa
BKITIOYAET B c€0s1 OTHOCHTENBHO MPOCTHIE pacueTHBIE CTAINU TETUIOBBIX PAaCUYeTOB, OTPaKCHHBIC
B IPaKTHMYECKOW YacTH HTOrO paszjeia AUCHUILIMHBI, a Takke Oojiee CIOXKHBbIE MPUHIUIIBI
pacyera, OCHOBaHHBIE Ha KpPUTCPHAIBHBIX YypPaBHEHHSX, SBISSICH, TakUM  00pa3om,
MEpONPHUATHEM N0 KOMIUIEKCHOMY pPAacCMOTPEHHMIO BCEH TEIUIOBOM TEOpHMM B paMKax
XuMH4eckor TexHosnoruu. JlaboparopHas paboTta Mo MaccooOMEHY — 3TO, XOTSI U YacCTHBIN, HO
OUYCHb BAXHBIM M BECbMa pACHpPOCTPAHEHHBIH MPUMEP — 3HAKOMCTBO C PEKTU()UKALMOHHBIM
nporieccom. OCHOBHOE B paboTe — HaONIOJCHHUS W M3MEPEHUs, pacyeTHash 4acTh JOCTaTOYHO
IPOCTa ¥ HEBEJIMKA 110 00BEMY.

OcHoBHBIE TpeOOBaHUS K O(DOPMIICHHIO OTYETOB IO JAOOPAaTOPHBIM paboTaM COAEpPKaTCs B
COOTBETCTBYIOIIEM ITOCOOUH.

DK3aMEeH — JTO 3aBepIIaroliee OIEHOYHOE CPEICTBO IO JUCIHUIUIAHE, IO3BOJISIONICE
YTOUYHUTh YPOBEHb YCBOCHMs MaTepuasna oOyyaromumucs. [Ipy MOAroToBKE K 3K3aMeHy, B
0011eM, peKOMEHTYIOTCSI T€ JK€ ACHCTBHSA, YTO U B CIIydae APYTUX KOHTPOJIBHBIX MEPOTIPHATHIHA:
TIIaTeNIbHAs TpopaboTKa MaTepuasa IO KOHCIEKTaM JIeKUui, yueOHbIM U y4yeOHo-
METOJIMYECKUM ITOCOOUSIM, IPYTrHUM HCTOUYHUKH. KpoMme 3Toro, HeoOX0auMOo BBIIEIUTH Hanboee
TPYZAHBIE pa3fensl U CHOPMYIUPOBATH BOMPOCH MPENOJABATEN0 K KOHCYJIBTAlMU TIEpeN
9K3aMEHOM.



Pabouas mporpaMMa ITUCHUIUIMHBI «XHUMHUYECKasi TEXHOJOTHUS» COCTaBIeHa B COOTBETCTBUU
¢ tpeboBanusamMu ®I'OC BO mno cnenuansHocti 04.03.01. «Xumus (ypoBeHb OakanaBpuara)y,
YTBEP)KJICHHOTO MpUKa3oM MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot
17 wronsa 2017 r. Ne 671

[TporpammMy cocTaBui: K.T.H., mpodeccop kadenapsl xumun Apuakona P.J1.

Pabouas nporpamma ogoOpena Ha 3acefaHuu Kaeapbl XUMUU

[Tpotokoun 3acemanust Ne _ 10 oT « 20 » uioHsA 2023 .

Pabouas mporpamma oz[06peHa y‘IC6HO'MeTOI[I/I‘leCKI/IM COBETOM XMMHKO-OHMOJOTHYECKOI0

!l!aK YJIBTCTA

[Tpotokoun 3acemanust Ne _ 10 oT « 26 » WIOHSA 2023 .

HporpaMMa pacCMOTpPCHA HAa 3aCCAaHHNU yqe6HO-M€TOI[I/I‘IeCKOl"O COBCTA YHUBCPCUTETA

IIpotokon 3acemanus Ne 10 OT « 28 » HIOHA 2023 .




CgeneHusi 0 nepeyTrBep KIeHUN MPOrpaMMbl HA OYepPeaHOI YUeOHbIH IoJl U perucTpanum
H3MEHeHU

VueOnsbIi Pemienue BHeceHHBIE H3MEHECHUS Iloamnmce 3aB.
roJ Kadeapbl kadeapoi
(Ne mpoTokoia,
J1aTa)




