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1 lesin 0OCBOCHUSA TUCHUIIMHBI (MOTYJIA)

[{ensiMu OCBOEHMS NUCLUUIUIMHBI «XHMHUYECKUE PEAKTOPBI» SIBISIETCS MOIYYEHHE CTYIIEH-
TaMU 3HaHUM 110 TEOPETUYECKUM OCHOBAM XMMHYECKUX PEAKTOPOB U IIPOTEKAIOIIUX B HUX IIPO-
1[eccax, a TaKXKe NMPaKTUYECKUX YMEHUH M HaBBIKOB IPU PACCMOTPEHUM TUIIOBBIX KOHCTPYKLUN
XUMHUUYECKHX PEAKTOPOB, COCTABJICHUHM MAaTEMaTHYECKOr0 ONUCAHMS INPOTEKAIOIUX B HUX IIPO-
LIECCOB, AaHAJIN3E IIPAKTUYECKUX PE3YJIBTATOB pacy€éTa peakTOpOB.

2 MecTO TUCHUIJIMHBI (MOAYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPorpaMMbl
NMOAroTOBKM 0akanaBpa (MarmcTpa, Cnennaaucra)

Jucrunuaa b1.6.19 «Xumudeckue peakTopel» BXOIUT B 0a30BYIO 4acTh Oioka 1 00-
pa3oBaTeNbHON IPOrPamMMBl .
s u3ydeHus: AUCHUILTUHBI HEOOXOIMMBI 3HAHUS (YMEHUSsI, HaBbIKH), COPMUPOBAHHBIC B
pe3yJibTaTe N3ydeHus JUCIUILTUH
MaremaTtuka
®usuka
OO01as u HeopraHudeckasi XuMus
dusnyeckas XuMus
Konnonanas xumus
OO6mrast xumMu4eckasi TEXHOJIOTHS.
[Ipoueccel 1 anmapaThl XUMUYECKON TEXHOJIOTHH
[ToaroroBka yrieu st KOKCOBaHHUS
TeopeTnueckrne OCHOBbI XUMUYECKOW TEXHOJIOTMH TOTIMBA U YTIIEPOJHBIX MAaTEpUAIIOB
TexHUYeckass TepPMOUHAMUKA U TETUIOTEXHUKA

3HaHus (YMEHU, HaBBIKH), MOJIYYEHHbIE PU U3YyYEHUHN JAaHHOW AMCLMILIMHBI OyAyT He-
00XOAUMBI JUIs U3YYEHHS MOCTEYIOIUX JUCIUIUINH!

o Cucremsl ynpaBJICHUS] XUMHUKO-TEXHOJIOTUYECKUMHU TPOIIECCaMU
— MopenupoBaHue XMMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB

o MaccooOMeHHbIE TPOIIECChl XUMUYECKOW TEXHOIOTHH
- XuMudeckasi TEXHOJIOTUSI TOTIJIMBA U YTIIEPOIHBIX MaTepPUAIIOB

o W3Bneyenne u nepepaboTka XMMHUYECKUX MPOJTYKTOB KOKCOBAHHUSI
- KoxkcoBanue yriei

o YUPC.

3 Komnerenuun ody4aromerocsi, gopmupyemMbie B pe3yJbTaTe 0CBOCHUS
AUCHMILIMHBI (MOAYJIs1) ¥ IVIAHMPYeEMbIe Pe3yJIbTaThl 00y4eHHus

B pesynbrare ocBoeHHs AMCHMILIUHBI «OO0IIas XUMHUYECKash TEXHOJIOTHSI» 00ydaro-
IIUICS JOJKEH 00aaaTh CISYIOIIMMH KOMITETCHIIUSIMHU:

CrpykTypHBIT
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIIECTCHII U

IT1K-11 crnocoOHOCTBIO BBISBIIATH U YCTPAHATH OTKJIOHEHHSI OT PEKUMOB pabOThI TEXHOJIOTHYE-
CKOTO 00OpYIOBaHUS M MTAPAMETPOB TEXHOJIIOTUYECKOTO MpoIiecca




CTpyKTypHBIii
JJIEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

3HaTh

— OCHOBHBIE MOKa3aTenu 3PPeKTUBHOCTH padoThl peakTopoB U XTII

— OCHOBBI TEOPHH IIPOIIECCa B XMMUUYECKOM PEaKkTope

— METOJIOJIOTHIO HCCIIEJOBAaHUs B3aMMOJICHCTBUS TMPOIECCOB XMMHYECKUX
MIpEeBpaLICHUH U SBJICHUI epeHoca Ha BCEX MACIITAOHBIX YPOBHSIX,

— THUIIBI XUMUYECKHUX PEAKTOPOB U TPEOOBAHUS K HUM,

— CHOCOOBI  PEryJUpOBaHHMS  TEXHOJIIOTMYECKHUX  IIOKa3zaTellell  XUMHKO-
TEXHOJIOTMUYECKUX IPOLIECCOB

— MPUHIMIBI BEIOOpA peakTopa U pacueTa Mpoiecca B HeM;

YmeTh

—PaccuuThiBaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOTO MPOIECCca C UCTIONb-
30BaHHEM CIPABOYHBIX JaHHBIX;

—IMPOU3BECTH BHIOOp THIA peakTopa M pacdeT TEXHOJIOTMYECKHX MapaMeTpOB
JUIS 3aJIaHHOTO TpOIIecca;

—OIICHUBAThH TEXHOJIOTHYEeCKYI0 dppexTuBHOCTh XTI 1 paboThl peakTopa,
—ONpPEACTUTh IMapaMeTPbl HAMIy4IlIel OpraHu3aly MpoLecca B XUMHYECKOM
peaxTope;

—000CHOBBIBATh MPHUHIATHE KOHKPETHOT'O TEXHOJIOTUYECKOTO PELIECHUs MpU Op-
ranu3anuy 3PQPEeKTUBHON padOTHl PEAKTOPA;

Brnaners

— HaBBIKAMHM OCHOBHBIX XMMHKO-TEXHOJOTUYECKHX PACUETOB
— HaBBIKAMM pacyeTa M aHajJK3a MPOIECCOB B XMMHUECKUX PEAKTOPaAX;
— HaBBIKaMM BbIOOpA XUMUYECKUX PEAKTOPOB.

— aHanu3a 3¢ (HEKTUBHOCTU pabOThl XUMUYECKUX PEAKTOPOB

OIlK-1

CIIOCOOHOCTBIO M TOTOBHOCTBIO HCITOIL30BaTh OCHOBHEIC 3aKOHBI €CTECT-

BCHHOHAYYHBIX JUCIUIUINH B HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTH

3HaTh

— TEOPCTUYCCKNEC OCHOBBI XMMUH, CBOMCTBA (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IX CUCTEM, I10-
JIOKCHHBIX B OCHOBY XUMHWYCCKOI'O MPOU3BOACTBA

— OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX NUCHUINIMH B IIPOLECCAX XHUMU-
YeCcKoi nepepa60TKI/I AJId TIOHUMaHUs TEXHOJIOTHU ITPOU3BOACTBA.

YmMmern

MCIOJIb30BaTh 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH 7S pa3paboTKu TeX-
gonoruu XTI
MIPOBOANTH TaOOPATOPHBIC UCTILITAHMUSI.

Bnaners

— HaBbIKaMU OIIPECACIICHUS KOMIIJICKCa CBOICTB (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CHUCTEM,
TTOJIOKCHHLBIX B OCHOBY XUMHNYECKOI'O ITPOMU3BOJCTBA,

— HaBBbIKaMH O6pa6OTKI/I W aHajlin3a JaHHBIX, ITOJTYYCHHBIX IIPHU TCOPETHYC-
CKHX U SKCIICPUMCHTAJIbHBIX UCCICIOBAHUAX, MHTCPIPECTALIUN ITOJTYUCH-
HBIX PC3YJIbTATOB




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOTYJIs1)

OO01mmast Tpy1I0€MKOCTh TUCHHUTLIINHBI COCTABISAET 4 3a4eTHBIX equHul] 144 akaj. yacoB, B TOM YHUCIIE:
— KOHTakTHas pabota — 54,15 akaj. yacos:

— ayaurtopHas — 51 akaj. 4acos;
— BHeayauTopHas — 3,15 akaz. yacoB

— camocTtofATeNbHas padora — 54,15 akaj. yacos;

— TMOATOTOBKA K 3K3aMeHy — 35,7 akaJ. Jaca.
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1. Iloka3zarenu 3¢ddexTuBHOCTH pabOTHI pe- 2 2 Pabota ¢ KoHCIIeKTOM Koncnekr OIIK-1-3y
aktopoB u XTII. Knaccudukarus peakTopos IK-11 -3
U peXXMMOB MX pabOThI
2. Maremarndeckoe MOJIEIUPOBAHUE XHMH- 3 6/2 14 - CamocrosTenbHoe wu3ydeHue| Beictymnenue Ha cemunape, |OIIK-1-
YECKUX MPOLIECCOB U PEaKTOPOB yueOHOI U Hay4YHO TUTEepaTyphl. | BBIIOJIHEHHE PACUETHBIX 33/1a- |3YB
2.1. Vepapxuueckasi CTpyKTypa MaTeMaTH4e- - IloaroroBka K HNpPakTHYECKOMY HUU IK-11 -
CKOM MOJIeNH Ipoliecca B XUMUYECKOM peak- 3aHATHUIO, CEMUHAPY 3yB

tope. OOmui IJIaH COCTaBICHUS MOJEITH
npoiiecca.

2.2. Mopnenp peakTopa WACaTHHOTO CMeIIle-
HUS TIEPUOAMYECKOTO ACUCTBUS.

2.3. Mopnenp peakTopa WACaTHHOTO CMeIIIe-
HUS HETIPEPBIBHOTO JEHCTBUS.

2.4. Mopnenp peakTropa HUIeaabHOTO BBITECHE-
HUS HEMIPEPBIBHOTO EMCTBUS
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3. N3oTepMuvecKkuii TOMOTEeHHBIN MPOIECC B 5 12/6 14,15 |CamocTrosTenbpHOe U3y4yeHue Brictynnenne nHa cemu-|OIIK-1-
XUMHAYECKOM pEaKTope y4eOHOI 1 HAyYHOH TUTEepaTyphl. [Hape, BBIOJHEHHE PAaCUETHHIX|3YB
3.1. Ananu3 mpouecca B XMMUYECKOM peak- [ToarotoBka K MpakTUYECKOMY |3aJlaHHM I1K-11 -
Tope. OCHOBHBIE OnpezeNeH s, OOUIHiA MIaH 3aHATHIO, CEMHHAPY (KOJIJIOKBHY- 3yB
aHaim3a My)
3.2. PexxuMbl U1€aIbHOTO CMEUIEHUS IepUo-
JMYECKUI U U/1€aTbHOTO BHITECHEHMSL.
3.3. IIpoTOUHBI pEaKTOp HUACATHHOTO CMeE-
IIEHUs B CTAIlHOHAPHOM PEKUME.
3.4. CpaBHeHue >3(PPEKTUBHOCTH pPabOTHI
M30TEPMHUECKUX PEAKTOPOB.
3.5. Kackag peakTopoB HII€aJIbHOTO CMeTle-
HUS
4. T'ereporeHHblii HpolecC B XMMHUYECKOM 4 12/5 12 CamocrosTenbHoe U3Yy4YEHHE Beicrynnenne Ha cemu-|OINIK-1-
peakTope y4eOHOI 1 HAyYHOU TUTEpaTyphl. [Hape, BBHIOJHEHHE PAaCUCTHBIX |3YB
41. PexuM M JIMMUTUDPYIOIIUE CTaAUU [ToaroToBka K MpakTUYECKOMY |3aJlaHHM IK-11 -
nporecca. OOmuUEe TPUHIMITEI YIPABICHUS 3aHSTHIO, CEMHHAPY (KOJJIOKBHY- 3yB
CKOPOCTBIO T€TEPOTreHHOr0 Mpoliecca. My)
4.2. Cucrema «ra3 (KUAKOCTh) —
TBepJoe (HE MOJHOCTHIO pearupyroree)».
4.3. Cucrema «ra3 (KUIAKOCTB) - TBEP-
70€ (TTOJIHOCTBIO PEearupyromiee).
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5. Hewnsorepmuueckuil npouecc B XHMHYE- 3 4/1 12 CamocrosTenbHoe U3Yy4YEHHE Beicrynnenne Ha cemu-|OIIK-1-
CKOM pEaKTope. yueOHOW 1 HayYHOU JIUTEpATyphl. |HAPE, BHIIOJHEHUE PACUETHBIX|3YB
5.1. Opranunzanusi TeII000MEeHa B peakTope [TonrotoBka K MpakTUYECKOMY |3aJlaHHM I1K-11 -
U TEMIIEpaTypHBIE PEKUMBI. 3aHATHIO, CEMUHAPY (KOJIJIOKBUY- 3yB
5.2. PexuMbl ueaqbHOrO CMELEHHs! IIepHo- My)
JIUYECKUH U U1€aJIbHOrO BBITECHEHUS C Tell-
J000MEHOM
5.3. TemmnepaTypHblii peXUM B IPOTOYHOM
peaxKTope UIeaIbHOrO CMEIICHHUS
5.4. ComocraBieHue aanabaTuuecKkoro mMpo-
1ecca B IPOTOYHBIX PEXUMaX HUACATBHOTO
CMEILIEHUS U BBITECHEHUS
5.5. ABTOTEpMHUYECKUI PEAKTOP
Hroro 3a cemectp 17 - |34/14| 54,15 IIpomexyTouyHas aTrecTanus
(3K3aMeH)
Hroro no nucuuniiuHe 17 - | 34/14| 54,15 IIpome:xxyTouyHast aTTecTanus

( 3K3aMeH)

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B HHTEPAKTHUBHOM (opMme.




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

[TpoexkTupoBanue 00y4eHUs CTPOUTCS Ha OCHOBE CIEIYIOIIMX MPUHIUIIOB:

- OOyueHHEe HAa OCHOBE MHTETPALIUU C HAYKON U MPOU3BO/ICTBOM.

- IIpodeccuonanbHo-TBOpUYECKask HAPABIECHHOCTh 00yUEHUSI.

- OpueHTUPOBaHHOCTHh OOYUYEHHUS HA TUYHOCTb.

- OpueHTUpOBaHHOCTH O0YyUEHHUS Ha Pa3BUTHE OIbITa CaMOOOpPa30BATEIbHON JEATEIbHO-
CTH OyIyIIero CIeIUaINCTA.

Jnis nocTukeHus MIaHUPYEMbIX PEe3yJbTaTOB OO0y4YeHMs], B AUCHUIUIMHE «XUMHYECKHE
PEaKTOpPbI» HCHOIB3YIOTCS PA3IUYHBIE 00pa30BaTENbHBIC TEXHOJIOTHH:

1.  Tpaouyuonmnvie obpasoeamenvHvle mexnonro2uy: NHHOPMALMOHHAS JIEKIHSI, TPaKTH-
YEeCKUE 3aHATHSL.

2.  Ungopmayuonno-komMmyHuKayuonHvle 00pazoeamenbHvle MEXHON02UU:  JIEKIHS-
Busyanu3anus. [Ipakruyeckoe 3aHsATHE B (OPME MPE3CHTAMH — MPEACTABICHUE PE3YIBTATOB C
MCIOJIb30BaHUEM CIEIIMATU3UPOBAHHBIX TPOTPAMMHBIX CPE/I.

3. Unghopmayuonno-pazeusarowue mexnonio2uu, HanpaBiIeHHbIe Ha (OPMUPOBAHHUE CHC-
TEeMbl 3HAHUH, 3aIOMUHAHUE U CBOOOJHOE omepupoBaHue UMHU. [Ipu caMOCTOSTENBHOM H3y4e-
HUH JIATEPATyphl MPUMEHEHHE COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHH MJISi CaMOCTOS-
TEJIBHOTO MOMOJHEHUS 3HaHUH, BKIIIOYAsl UCIIOJIb30BAHNE TEXHUYECKHUX U 3JIEKTPOHHBIX CPE/ICTB
uH(pOpMaLIUH.

4. JleamenbHocmHble NPAKMUKO-OPUEHMUPOBAHHbIE MEXHOI02Uuu, HapaBlIeHHbIE Ha
(dopmMHpoBaHUE CUCTEMBI TPO(HECCHOHATBHBIX MPAKTUIECKUX YMEHHUN MPH pa30d0pe KOHKPETHBIX
CUTyalluii, OCHOBAaHHBIX HA MPAKTUYECKUX MpHUMEpax, 00eCreUnBAIONINX BO3MOKHOCTh KaueCT-
BEHHO BBITIOJIHATH MPO()ECCHOHABHYIO A TETHHOCTD.

5. Pazsusarowjue npobieMHO-0pueHmuposanHvlie mexHo102uu, HarpaBieHHbIE Ha POpPMU-
pOBaHWE M Pa3BUTHE MPOOIIEMHOTO MBIIUICHHS, MBICTUTEIHHON aKTHBHOCTH, CIIOCOOHOCTH BH-
JeTh U GOPMYIHNPOBAThH MPOOIEMBI, BEIOUPATh CIIOCOOBI M CPEJCTBA JJIsl MX PELICHMS.

6. HUumepaxmuenvie mexHonocuu: KOJUIGKTUBHOE OOCYKICHHE KaKOTO-JIMOO CIIOPHOTO
BOIpOca, IpoOJIeMbl, BbIABICHHE MHEHUI B rpymne. M3noxeHue npobiieM U UX COBMECTHOE pe-
HICHUE.

7. Jluunocmmno-opuenmupogannvlie mexHono2uu o00yueHus, OOECIEUUBAIONINE B XOJE
y4eOHOro mpolecca y4eT pa3IMyHbIX CIOCOOHOCTEH 00ydaeMbIX, CO3JaHHEe HEOOXOAMMBIX yC-
JIOBUH JUISL pa3BUTHUS UX MHIMBUAYAIBHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JMYHOCTH B
yaeOHOM Tiporiecce. JINYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJIIOTHH O0YYEHHUsT Peau3yloTcs B pe-
3yJIbTaTe MHAMBUYaTbHOTO OOIEHHS MPEToAaBaTelis U CTyIEHTA.

B xo71e nuanoroBoro 00y4eHust CTyI€HTHI y4aTcsi KpUTHYECKH MBICTHUTD, PEIIaTh CIIOKHBIC
npoOJIeMbl Ha OCHOBE aHaIM3a 0OCTOATENbCTB U COOTBETCTBYIOLIEH MH(pOpMAINK, B3BEUIMBAThH
QIbTEpPHATHUBHBIE MHEHUS, NMPHHAMATh MPOAYMAaHHBIE PEIICHHs, y4acTBOBaTh B TUCKYCCHSX,
oOmmarecs. [t 5TOro Ha 3aHATHAX OPraHU3YIOTCA rpyMmoBas padora, paboTa ¢ JOKYMEHTaMHU U
Pa3IMYHBIMHI UCTOYHUKAMU MHPOPMAIIHH.

Peanuzanus Takoro mojxo/1a OCyIIecTBISETCs CIEAYIOIIMM 00pa3oM:

1. Pacnpenenenue teM pedepaToB C y4eTOM TMOXKEIAHUH CTYJECHTOB, TEMAaTUKH MX HAyU-
HBIX UHTEPECOB U T.II.

2. TlonroroBka crymeHTamMu (OPMBI OTYETHOCTH CAMOCTOSTEIBHON paboThl (pedepat-
Npe3eHTalys, BBICTYIUICHUE HA CEMHUHApE).

3. OGcyxaeHre MOATOTOBIEHHOTO OTYeTa B PEKUME JTHCKYCCHH C DJIEMEHTaMH KOJIICK-
TUBHOTO PELICHUs] TBOPUECKUX 3aj1au.

6 YueOHO-MeTOAMUYECKOE OOecTIeueHHe CAMOCTOSITeIbHOH PadoThI 00y4a0 U XCS

Bonpocul k konnoksuymam

MaremaTH4ecKOe MOIeTUPOBAHNE XHMHYECKHUX NMPOLECCOB U PEAKTOPOB



B 4em 3akirogaercs MeTo MOJIEIUPOBaHUS?

Cdhopmynupyiite OCHOBHBIE TpeOOBaHUS, IPEABSABIIEMbIC K MATEMaTUYECKON MOJIEIN XU~
MHUYECKOT'0 PEaKTopa.

B yem 3akirouaercs MepapxXu4eCKuil MPUHLIKAII MOJEIUPOBAHUA XUMUYECKUX IIPOLIECCOB U
peaKkTopoB?

Kakue npusHaku MOTyT OBITH IOJIOKEHBI B OCHOBY KJIACCH(DHKAIIMNA XUMHUECKUX PEaKTO-
poB?

KaxoBbI pa3nuuus B yCIOBUAX NIEPEMELIMBAHNS B IIPOTOYHBIX PEAKTOPAX CMEILLIEHUS U BbI-
TECHEHUS?

Kakoii pexxuM paboThl XMMUYECKOTO peaKkTopa Ha3bIBACTCs CTalMOHApHBIM? Bo3MoXKeH mu
CTALlMOHAPHBIN PEXKUM B IEPUOJINYECKOM peakTope? B nosyHenpepbIBHOM peakTope?

HasoBute nociie1oBaTenbHOCTh ATANIOB IIPU COCTABICHUM MAaTEMaTU4YECKOM MOJEIU IpO-
11ecca B peaKLIMOHHOM 30H€E.

Kakum ycnoBusiM JOJKEH yJIOBJIETBOPSITH 3JIEMEHTApHbBIN 00beM, 1Ji1 KOTOPOTO COCTaB-
JSFOTCS OalaHCOBBIE ypaBHEHUsA?

Kakum nomkeH OBITh 3JIEeMEHTApHBIN MPOMEKYTOK BPEMEHHU INPH COCTABICHUH OajaHCO-
BbIX YPaBHEHMH JJIsl PEakTOpOB, pabOTarOIIMX B CTallMOHApHOM pexume? B HecranuoHapHOM
pexume?

Hanummre ypaBHeHHne MaTepUaIbHOIo OanaHca peakTopa B 00IIeM BUJE.

[Touemy numeHHO OajaHCOBbBIE ypaBHEHUs (YpaBHEHUsI MAaTEpUATIbHOIO M SHEPIE€TUYECKOTO
0aJaHCOB) COCTABIISIIOT OCHOBY MaTeMaTHYECKOM MOJIeNI XMMUYECKOT0 peakTopa?

[Touemy mpu CTallMOHAPHOM PEXHUME PabOTHl XHMUYECKOTO PEaKTOpa B HEM HE IPOUCXO-
JUT HAKOIIJICHWSI BEILIECTBA U TEIJIOTHI?

CocraBbTe MaTeMaTH4YECKHE MOJEIN JIJIsl PEaKTOPOB

PUC-m,

PUC- §,

PUB

HN3oTepMuyeckuii mpouecc B XMMHYECKOM peaKkTope

1.KakoBbl OCHOBHBIE THIIbI XUMHUYECKUX PEAKTOPOB, MpPEAbSABIsIEMble K HUM TpeOOBaHUs, MPHU-
BEJIUTE MPUMEPHI UX UCIOIb30BAHUS B TEXHOJIOTUN BaXKHEHIINX XUMUYECKUX MTPOJYKTOB.

2.B yem 3akiovaercst mojo0ue U pasnuuue npouecca B peakropax UC-nu B ?

3.Uto Takoe ycIOBHOE BpEeMs PEaKIIMH M Y€M OHO OTIMYAETCs OT BpEMEHH MPEObIBaHUS B PeaK-
Tope?

4.Kak MEHSIOTCSI KOHIICHTPAIlMH UCXOJHOTO KOMIIOHEHTA U MPOJAYKTa TMo JiuHe peaktopa MB?
KakoBbl UX IpeienbHbIE 3HAUEHN?

5.Kak n3meHnurcs creneHs NpeBpalieHus B peakTope Ipy MPOTEKaHUH PeaKIMU ePBOTo MOopsi -
Ka [IpY YBEIMUEHUH HavyalbHON KOHIIEHTpauuu B 1,5 pa3za? OTBET noscHUTE.

6.Kakoe mpenensHoOe MpeBparieHne MOKHO TOTyduTh B peakrope C-1 mpu mpoTekannu odpa-
tuMoi peakuuu? IloaTBepauTe 3TO C MOMOIIBI0 MaTeMaTHYECKOM MOAETH M H300pa3utTe
rpaduyecku.

7.B peakrope MC-n1 mporekaer obparumas peakiusi. Kak n3aMeHUTCS CKOPOCTh MPEBpAICHHS B
HayaJie MpoLecca B pe3yJIbTaTe YBEIUYEHU TeMIiepaTypbl? 3MEHUTCS M IpeiebHOe TIpe-
BpallleHuE, KaK U nouemy?

8.ITomyunte MaT.MO/IeNTb Mpoliecca B peakTope VB mpu npoTekaHny CII0KHOW PeaKIuu: a) C Ima-
paJuIeIbHOM CXeMOM MpeBpalieHus; 6) mocieaoBaTeNbHOM cxeMoi npeBpamieHus. [lokaxu-
Te rpauK M3MEHEHUs KOHLEHTpalUi KOMIIOHEHTOB IO JUIMHE peaKkTopa U OOBSACHUT, €ro
BU/J ( TI0YEMY KOHLIEHTPALIMH YBEJINYUBAIOTCS, YMEHBIIAIOTCS, HE MEHSIOTCS).

9.B peaktope VB mporekaeT nocrnenoBarenbHas peaknus. Kakne pexoMeHIalmu MOXHO Clie-
JaTh, YTOOBI JOOUTHCS: a) MAKCHMAIILHOTO BBIXOJIa TPOMEKYTOUHOTO MPOAYKTa; O) MaKCH-
MaJIBHO CEJIEKTUBHOCTH 10 IPOMEKYTOUHOMY MPOIYKTY; B) MAKCUMAJIbHOI'O BBIX0/la KOHEY-
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HOTO MpoJyKTa?

10.Kak MeHseTcs KOHIICHTpAIHsI BEIIECTBA 10 00beMy MpoToyHOoro peaktopa UC ?

11.ITouemy npou3BOANUTENBHOCT peakTopa B pexxume 1B Gonbiie, uem B pesxxume MC npu npo-
TE€KaHUU MPOCTHIX PEaKIIUii?

12.MosxeT a1 peKUM peakTopa OKa3bIBaTh BIMSHUE HA CEIEKTHBHOCTH MPOLECCa MPHU MPOTEKa-
HUU CJI0KHOM peakiuu? OTBeT 000CHYHTE.

13.Ha3oBuTe npuuuHbI OTKIOHEHHS PSKUMOB B IPOMBIIIICHHBIX peakTopax or UC u NUB?

14.5. Ilpoananu3upyiiTe OCHOBHBIE HENOCTATKU W JOCTOMHCTBA PEAKTOPOB IMEPUOIUYECKOTO
nercTBus. B Kakux Mpou3BOJICTBAX Yallle BCTPEYAIOTCS TAKUE PEAKTOPbI?

I'ereporennnie mpomecchl

1.Kaxkue nporieccbl 0OTHOCSTCS K reTeporeHHbM? [lepeuncnuTe craguu reTeporeHHoro

2.mporecca. HazoBuTe 061acT NpOTEKaHUs T€TEPOreHHOT0 poIecca.

3.Kak noapaziensiroTcsi reTeporeHHbIE MPOLIECCHI 0 BUAY Y4acTBYOLIUX (a3?

4.B yeMm 3aKJII04aeTcsi MHOTOCTaIMHHOCTh T'€TEPOreHHOro mnpouecca? YeMm oTinMyaroTcs ycio-
BHUS T€TEPOTEHHOTO MPOIIeCCca U YCIOBUS MPOTEKAIOIIEH B HEM peakiuu?

5.Uro Takoe HabI0JaeMasi CKOPOCTh TETEPOTEHHOTO MPOIIECCa, OT Yero OHA 3aBUCUT

6.UTo Takoe TMMHUTUPYIOIIAs CTalusl B TeTEpOreHHoM mnporecce? Kak mumutTupyromas ctaaus
OTpeIeTIsieT PEKUM Tporiecca?

7.Uem oTimMuaeTcsi MOJENb «CKUMaroIascsa chepay OT MoJenu «cxkumatromeecs sapo»? [pu-
BEJIUTE IIPUMEPHI IPOIIECCOB.

8.Hapucyiite cxemy u 0OBSCHUTE CTPYKTYpy Ipoliecca «ra3-Tepaoe (IMOJHOCTHI) pearu-
pymwoiuee). Kakue stambl mpoiecca MOKHO BbiAeNUTh? Hamuiimre mMcxomHoe ypaBHEHHE
MaT. MOJEIIU 3TOT0 IpoLEecca.

9.HanummTe ypaBHEHHS [UIsi HaOJIIOJaeMO CKOPOCTH IPEBpAIIEHUsS (Ui PEaKIHUd TEepBOTO
MOPSI/IKA) U BPEMEHH MOJHOTO MPEBPAILIEHUS TBEPION YaCTHIIBI.

10.Hapucyiite rpaduku U OOBSICHHTE, KaK MEHSETCS BO BPEMECHH pa3Mep YacTHIBI, CTEIICHb
IIPEBpALICHNs] TBEPAOIO PEAreHTa, CKOPOCTh MPEBPAIECHUS YaCTULIBI.

11.Kak 3aBucuT HaOM0gaeMasi KOHCTaHTa CKOPOCTH MIPEBPAILICHUSI B TIPOIIECCE «CIKUMAIOTIASCS
cdepa» OT TemmepaTypsl M CKOpOCTH 1MOoToKa? Kak 3TH 3aBUCUMOCTH CBsI3aHBI C PEKHMMOM
npoiiecca?

12.Kak MO’XHO HHTEHCU(UIIMPOBATH MPOLIECC «T'a3-TBepA0e (IOJHOCTBIO pearupytoree)?

13.Hapucyiite cxemy u 00BSICHUTE CTPYKTYPY MPOIecca «ra3-TBepaoe (HEMOJHOCTbIO pearu-
pymomee). Kakue sranel mponecca MOKHO BblaenuTh? Hamummmre MCXOnHOE ypaBHEHHE
MaT. MOJIENIU 3TOT0 IpoIecca.

14 HanummTe ypaBHEHUS U HaOJIOJaeMOl CKOPOCTH TPEBpAIICHHUS U BPEMEHH IOJHOTO
IpeBpalleHys TBEpAON YaCTULIbI ISl pa3HBIX PEKUMOB IIpoIecca.

15.Hapucyiite rpaduku u OOBSICHHTE, KaK MEHSETCS BO BPEMEHH pa3Mep YacTHIlbl, CTEICHb
IpEeBpaIleHHs] TBEPJIOTO peareHTa, CKOPOCTh MPEBPALICHHUS YaCTHIIBI JJIsl TIPOLEcca «CHKH-
MaroLIeecs sIIpO» B Pa3HbIX PEXKUMAX.

16.Kakx MOXHO WMHTEHCH(DHIIMPOBATH IMPOIECC «Ta3-TBepjaoe (HEMOJHOCThIO pearupyromniee) B
Pa3HbIX PEKUMAX €ro MPOTEKaHUs?

17.YxaxuTe ciocoObl onpeeeHus: 00J1acTh MPOTEKaHUs MPOIEcca B CUCTEME «Ta3 — TBEPIO0E
TEJO».

18.ITpuBeauTe MpUMEPHI TEXHOJIOTUIECKHUX MPOIECCOB «Ta3-)KUIKOCTh» U CIIOCOOBI OpraHu3a-
LIMY B3aUMOJIEHCTBHUS r'a3a C KUAKOCTBIO.

19.Hapucyiite cxemy U OOBSICHUTE CTPYKTYPY MPOIIeCCa «ra3-»KUAKOCTb». Kakue stambl npo-
11ecca MO>KHO BbIIEIUTh? Hanummre nexoqHoe ypaBHEHUE MaT. MOJIEIM 3TOT0 Mpoliecca.

20.B ueM paznuuue CTPYyKTYp HPOLECCOB «Ta3-TBEPAOE» U «Ta3-KUAKOCTH»?

21.HanumuTe BbIpakeHUe Al HAaOM0JaeMoil ckopocTu mpeBpamieHus. OT KakuxX YCIOBUH U
KaK 3aBUCUT HaOII0aeMasi CKOPOCTh IPEBPAICHUS B Pa3HBIX PEKUMaXx?
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22.C yeM CBA3aHO BO3MOXKHOE YMEHBIUICHHE CKOPOCTH MPEBPAIICHUS TPHU MOBBIIICHUH TEMIIe-
parypsi?
23.Kak MO>XHO MHTEHCU(DUIIUPOBATH MPOLECC «Ta3-)KUIKOCTb»?

IIpuMepsl TECTOBBIX 3a1aHUI

1. Uto n300pakeHO Ha pUCYHKE?

a)peakTop UICaTbHOIO CMEIIIEHHS;
b)peaktop umeanbHOTro BHITECHEHHMS,

C)aanabaTuvecKuil peakTop.

2. B kakux ciydasx OINpaBlaHO MPOBEACHUE PEAKIUU NPU U30BITKE OJJHOTO U3 KOMIIO-
HEHTOB?

a)ecnu peakius 00paTUMasi, OJMH U3 KOMIIOHEHTOB (OoJiee eméBblii Wik 0oJiee JOCTYII-
HBII) Oepercsi B M30BITKE JJIsi TOBBIMICHUS CTEICHU IMPEBpAIICHHUS ApPyroro (0ojiee IEHHOTO)
KOMITOHECHTA;

b)u30bITOK OHOTO M3 KOMITOHEHTOB HE OMpaB/IaH, TaK Kak I HAMIYYIIero MpoTeKaHus
peaxIuu HeoOX0AMMO OpaTh KOMIIOHEHTHI B CTEXUOMETPUUYECKUX KOJTMYECTBAX;

C)U30BITOK OJHOTO M3 KOMIIOHCHTOB YMECTEH B Cllydyae, KOT/a APYroi KOMIIOHEHT S10-
BUT WJIH KOT/Ia TPOJAYKTHI PEaKIIMU MOBBIIIEHHO TOKCUYHBI;

d)xorma oauH M3 KOMIOHEHTOB TOKCHYEH HMJIM KOTJa MPOAYKTHI PEaKIUHU SIOBHUTHI, pea-
TeHTHI ClIelyeT OpaTh CTPOTO B CTEXMOMETPHUECKUX KOJINYECTBAX.

3. Ha rpaduke npuBeneHbl 3aBUCUMOCTH CKOPOCTH MPOCTHIX HEOOPATUMBIX peakluid OT
TeMIepaTypbl ¢ pa3HbIMHU SHEPTUSAMH aKkTUBauuu £1 u E,. Kakoe cootHomeHne Mexny £ u
Ey?

r

a)E1 > Ey;
b)E]_ < E5;
C)E1 ~ F>.

IIpuMepsl pac4eTHBIX 3aJaHUM 110 TEMAM:

IIpumep 1. Paccunrtats cpeaHee Bpems NMpeObIBaHHUS pPEareéHTOB B MPOTOYHOM PEAKTOpPE
U/1€aIbHOTO CMELICHUs, HE0OXO0AUMOE JUIsl IOCTUKEHHUS CTENEHU MTPEBPAILEHHs] HICXOHOIO pea-

renra X, ; =0,8.
12



B peakrope npotekaer peakiius BToporo nopsinaka 24—R+S, ckopocTh KOTOPOH ONMHUCHIBA-

. 2
eTcsd IpU IOCTOSHHOW TeMmIlepaType KMHETUYECKUM ypaBHeHHeM @, , =2,5c¢,”. HauanbHas

.
3
KOHIICHTpALUs peareHta 4 Ha BXOJIE B PEaKkTop ¢, , =4 kmonv/ m

Pewenue. Jlns onpeneneHuss 7 MOXKHO MCIIONb30BaTh ypaBHeHHE (12); KOHLEHTpaLUIO
peareHra B peakTope, HEOOXOUMYIO Ul pacueTa CKOPOCTH IMPOTEKAIONIEl B HEM peakIiH, Bbl-
pa3uM 4epe3 CTENEHb IPEBPALLEHUS

7= Cao Xyt _ Cao Xyt _ Cao Xyt _ 08 _

- - 2 L a2 2 2
o, ke2,  kcZ,ll-x,,f 25-4-1-08)

Takum o0pazom, A1 JOCTH>KEHMs CTeleHH npespamienus X, = 0,8 HeoOXxoaumo, 4ToOsl
COOTHOIIICHUE MEXIy OO0BEMOM peakTopa W OOBEMHBIM PaCcXOJOM Yepe3 HEro COCTaBJISIO

f:%:2 Y,

IIpumep 2.

Onpenenuth MPOU3BOAUTEIHLHOCTh 1 M3 KaTanu3aTopa CHHTE3a aMMHAaKa MPH CIIeIYIOIINX
YCJIOBHSIX: KOHIIEHTpAIMsI aMMHUaKa B KOHEYHOM rase (Ha Bbixoje u3 peaktopa) CxoH = 26.5%
(00), B HauanbHOM ra3e (Ha Bxojie B peaktop) C Hau = 2.7% (006), o6beMHass CKOpocTh raza Voo
= 45000 m3/(a-M3) kaTanuzaropa.

Pewenue.

CuHTe3 aMMHaKa OCHOBAH Ha 9K30TEPMUYECKON OOpaTUMON peakluu, UIyIeH ¢ yMEeHb-
nieHueM oorema

N2 +3H; «» 2NH3 + g

Peaxius cuHTe3a ammuaka TpedyeT OoblIoi sHeprun aktuBauu. [Ipouece BenyTt B npo-
MBIIUIEHHOCTH B TMPUCYTCTBHU KaTaJM3aTOpa TMPH BBHICOKOM JaBIICHUH, TTOBBIMIAOIIEM pPaBHO-
BECHYIO CTENEHb NPEBpAICHMs, U TPU BBICOKOH Temreparype, oOecreyuBaromeil 10CTaTouHO
OOJBIITYI0 CKOPOCTPH IPOIIECCa, HO B M3BECTHOM Mepe CMeNIaroleii paBHOBECHE B CTOPOHY HC-
XOJHBIX MPOAYKTOB. KaTanuzaTopoM CHHTE3a aMMHUaka CIY)KUT XkeJne3o ¢ akTuBatopamu KO,
S107, Al;0O3, CaO. OgHako B ONTUMAJIBHBIX YCIOBUSAX MPOBENEHUS Mpoliecca (PaKTUUeCKUil BbI-
x0J1 aMMuaka HeBelHk (X =18-22%) mosToMy mporece BeAyT 10 HUKINYECKOH cxeme.

B xonoHHY cuHTe3a Mmojaercs HUPKYISUUOHHBIN ra3, COAep Kalluid HECKOHIECHCHPOBAB-
HIMHCS B XOJIONMJIBHUKE aMMHaKa U CBEXas a30TO-BOJAOPOAHAs CMECh, B KOJIMYECTBE, KOMIICH-
CHPYIOIIEM TOJTYYESHHBIH MPOAYKT W MOTepH. BhIXoa aMMuaka x OTBeYaeT COAEPIKaHUIO €ro B
a30TO-BOJIOPOHAsI CMECH, BBIXOAIIEH U3 peakTopa. B Hamem ciydae

x = CkoH — CHau/100 + Ckon = 26.5 — 2.7/102.7 = 23.2%(06.) nnu 0.232 moun. momu NH3.

[Tpon3BOIUMTENBFHOCTh KaTaIM3aTopa B KOJOHHE CHHTE3a aMMMaKa MpPU JaHHOM JIaBJICHUH
¥ COCTaBe a30TO-BOJAOPOIHAS CMECH OIPEEINISIOT TI0 (hopMyIie

I[1=0.771-x -Vob6-p

3neck 0.771 — macca 1 M3 NH3; B — koo unment, xapakrepusyomuii yMeHbIIeHHE 00b-
eMa rasa B pe3yJbTare peaklii CHHTEe3a aMMHUaKa, onpeaessieMblil no gpopmyie:

=100+ Crau /100 + Cxon =100 + 2.7/100 + 26.5 = 0.81

I[1=0.771 - 0.232 - 45000 - 0.81 = 6500 kr/(u-M3 Karanu3aTopa).

24

Ipumep 3

B peakrope mpoTekaet peakiusi BToporo nopsinka 24—R+S, ckopocTh KOTOPOH ONHCHIBA-
eTcs IIPU MOCTOSIHHOM TemIepaType KHHETHUECKHM ypaBHEHUEM @, , = 2,5 ¢ Az .

HauyanpHast KOHIEHTpAIMs peareHTa 4 Ha BXOJIE B PeaKTop ¢, o =4 kmons/ M° | cTeneHb
IPEBPALICHUS UCXOAHOro peareHra X, ; =0,8), MpoBOIAT B Kackale PEakTOPOB UICAIBHOIO

cMmemeHus. Bee cekuuum kackana MMEIOT OJMHAKOBBIM 00beM, MOAOOpaHHBIN TakuM 00pa3oM,
YTO CpeAiHee BpeMsl peObIBaHUs B KaXKJJOM U3 HUX 7; paBHO 1/10 oT cpenHero BpeMeHu npeodbl-
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BaHUS B €IMHUYHOM PEAKTOPE UIEATBbHOIO CMELIEHUs, paccuuTaHHoro B npumepe 1 (7; = 0,2

q). OnpeaenuTb, CKOJIBKO TAaKUX CEKIHH MOTpedyeTcs Ut TOCTHKEHUS 3aJaHHON CTETIeHH Tpe-
BpaILCHUS.
Pewenue. Jnsa pemienus ucnonb3yeM rpapuueckuit Metos. Jist aTtoro mocrpoum rpaduku

bynkuun @, , =2,5¢,” (mapabona) u

ySao 1o 4 1
r . % 02 02

(mpsiMasi ¢ TAHT€HCOM yTJa HaklloHa tga = —— =-0,5).
T

Touka nepeceueHus: 3TuX JUHUN M1 (pHUC.) TO3BOJISIET ONPEAETUTH KOHIIEHTPALUIO HA BbI-
X0Jle U3 IepBOM ceKuuu Kackana. [IpoBoas napamiensHble IpsSMble

Why
15

10

PI/ICYHOK . Fpa(queCKoe OIMPEACIICHUEC YHUCIIa CEeKIIUil Kackaga PCAKTOPOB HACATIBHOT'O
CMCIICHHUA

J0 TexX IOp, Hoka He OydeT BBINOIHEHO YyclnoBue c,; < 0,8 kmonn/ M (Tak Kak
Cat =Caoll—X, () =4-1-0,2) =08 kmomw/ m°), nomydaem, 4To 171 AOCTHKEHHS yKa3aHHOMN

CTENEHHU NPEBpalLIeHust HeoOXoauMo 4 cekuuu. [Ipu 3TOM OKa3bIBA€TCs, YTO HA BBIXOJE U3 4ET-
BEPTOM CEKLUU CTENECHb NIPEBPAILEHUS 1aXKe BBIIIE, YEM 3a/1aHa 110 YCIOBUIO, HO B TPEX CEKIUAX
3aJlaHHas CTEIIEHb NPEBPALICHUS HE JOCTUTAETCS.

Taxum 006pa3zoM, CyMMapHOe cpe/iHee BpeMsl IIPeObIBaHMsI pEareHTOB B KaCcKaJe peaKTOpOB
UJI€AIbHOTO CMEIIECHHS [UIsl yCIOBUI IIpUMEpa COCTAaBIAET Ty . =4-7; =0,8u.

C npyrumu mpuMepamu BBIOJTHEHHS PACYETHBIX 3a/IaHui MOKHO O3HAKOMHTHCS TI0 yueo-
HBIM TTOCOOUSIM

1.CmupnoB A. H. I'eTeporenHbie XUMHUYECKHE TTPOIIECCHI [ DIEKTPOHHBIN pecypc] : yuebHoe
nocobue / A. H. Cmupnos, C. A. Kpsuiosa, B. H. CeicoeB ; MI'TY. - MarHUTOrOpcK :
MI'TY, 2016. - 1 omektpon. ont. guck (CD-ROM). - Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=67.pdf&show=dcatalogues/1/
1130046/67.pdf&view=true - MakpooOBEKT.

2.CmupHoB A. H. Xumudeckne peakTopbl. [ OMOTeHHBIH M30TEpMUYECKU Tporiece [Dex-
TPOHHBII pecypc] : yue6HOe mocobue / A. H. Cmupros, C. A. Kpsinosa, B. 1. Ceicoes ;
MI'TY. - Maruautoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - Pexum
JOCTYTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=70.pdf&show=dcatalogues/1/
1130345/70.pdf&view=true. - MakpooOBEKT.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeaACTBA NJIsI IPOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTTecCTaluu.

CtpyKTypHBII
3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OueHouHbIe CpECTBA
KOMIETEHINH
ITK-11 criocoGHOCTHIO BBISBIATH M YCTPAHATH OTKJIIOHEHHSI OT PEKUMOB paOOTHI TEXHOJIOTHYECKOT0 000pyA0BaHUS U TApaMETPOB TEXHOIOTHUECKOT0
nporecca
3Hath — ocHOBHBIE nokazarenu dpdextuBHoctr pa- | 1. IlonsTne xummueckoro peakropa. OCHOBHBIE IOKA3aTENN PAOOTHl XMMUUYECKUX PEAKTOPOB.
60T1bI peakTopoB 1 X TII Buapl xumuyeckux peakTopoB. CTPYKTYpHBIE 3JIEMEHTHI XMMHYECKOTO peaktopa. Hapu-
— OCHOBBI TEOPHH MpOIECCA B XHMHYECKOM CyHTe CXeMbl HECKOJIbKUX peakTopoB. [lokaxure Ha OJJHOM U3 HUX CTPYKTYpPHBIE DJIEMEH-
peakrope TBI.
— METOJOJIOTHIO HCCIIEOBAHUS B3auMoeiicT- | 2. MaTeMaTHiecKoe MOIENMPOBAHUE KAK METO/I HCCIIEN0BAHUA XUMUYECKHX PEAKTOPOB.
BHS IIPOLIECCOB XUMHYECKUX MpeBpamenuii u | 3. Kiraccudukarys npoueccop B XUMHYCCKOM PEAKTOpe 10 OPraHM3alUi MaTePUAIbHBIX U
SBICHWH IEPEHOCa HA BCEX MACIITAGHBIX Hepapxuyeckas CTpyKTypa MaT.MOJIENIU Mpoliecca B XUMUYECKOM PEaKTOpe TEIJIOBBIX IO-
YPOBHSIX, TokoB. Hanumnre B 00111eM Buie OCHOBHbIE OajJaHCOBBIE YpaBHEHMs IIPOLIECCa B PEaKTOpe.
— THIIBI XUMHYECKHX PEAKTOPOB 1 TPEOOBAHMS 4. Pexum (Mopnens) uieanpHoro cmemenus nepuonumueckuit (MC-m). YpaBHeHUs, ONMCHI-
K HIM, Barolue ero. Cxema peaxkropa.
— CTOCOOBI PEryIUPOBAHHS TEXHONOTHUECKHX 5. Pexum (Momens) uaeansHoro cMmemeHus: HenpepbiBHBIN (MC-H). YpaBHEHUs, OMKCHIBAIO-
ToKa3areaeil XUMHUKO-TEXHOIOTHIECKUX IIPO- e ero. Cxema peakTopa.
11eCCOB 6. Pexum (Monens) uaeansHoro BeiTecHeHus (MIB). YpaBuenus, omnuceiBaromue ero. Cxema
— MPUHIUIBL BBIOOpa peakTopa W pacuera peaxtopa. .
MpOTIECCa B HEM: 7. Pexum uneanbHoro cmemienus nepuonundeckuii (MC-m) u uneansHoro BoitecHenus (MB).
[TonoOue u pa3nuure MpoLeccOB B 3TUX PEAKTOPAX.
8. Amnamu3 mozenu mzotepmuueckux npomeccoB MC-n u VIB-H ¢ mpoTekaHneM MpOCTHIX He-
o0paTuMBbIX peakiyii A— B pa3HoOro nopsjaka. XapakTepucTHUYeCKOe YpaBHEHUE s T. 3a-
BucuMoct C(t) u x(t). BnusHue KOHLEHTpAallMU UCXOJHOTO BEIEeCTBA , TEMIEpaTyphl Ha
W3MEHeHUe (QYHKIUH X(T).
9. Amnamu3 mojenu u3orepmuueckux mporeccoB MC-m u MIB-H ¢ nmporekanueM mpocToit 00-

paTuMoii peakuuu (TEPBOTO MOPAIKA. XapaKTEPUCTUYECKOE YpaBHEHHE IS T. 3aBUCH-
MOCTh X(T). BiusiHue KOHIIEHTpalMy WCXOJHOTO BEMIECTBA HA M3MEHEHUE (YHKIHUH X(T).




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

Biusinue temnepatypsl Ha CKOPOCTh M MHTEHCUBHOCTB IIpoliecca B CIy4ae 3K30- U JHJO-
TEPMUYECKUX PEAKLUH.

Ananu3 mozaenu nzorepmudeckux npomeccoB MC-n u UB-H ¢ mpoTekaHueM CioKHOU pe-
aKI[MU ¢ MapaJLIeJIbHOM CXeMOil MpeBpalieHus. XapaKTepUCTUYECKOE YPaBHEHUE IS T.
3aBucumoct Ca(1), x4 (1), Cr(t), Cs(t). Bnusinue Temmneparypsl Ha HHTECHCUBHOCTD H Ce-
JIEKTUBHOCTH IpOLiecca. 3aBUCUMOCTD CEIEKTUBHOCTHU OT MOPAIKA PEAKIIUIA.

AHanu3 Mojenu uzorepmudeckux mnponeccoB B peakrope MC-n u B-H ¢ npoTtexkanuem
CJIIOKHOM pEeaklUMM € MOCJIeI0BATEeJbHOM CXeMOM IpeBpallleHHs. XapaKTepUCTUYECKOe
ypaBaenue i 1. 3aBucumoct Ca(t), x4 (1), Cr(t), Cs(tr). MakcuMaibHbIi BBIXOJ TPO-
nykra R (CR™) . BiusiHMe TeMepaTypbl HA HHTEHCHBHOCTh, CR™ M CEIEKTUBHOCTh HPO-
recca.

AHanmm3 MO U30TEPMHUYECKUX TMpoIieccoB B peaktope MC-H ¢ mpoTekaHueM peakiifii ¢
Pa3IMYHBIMHU CXEMaMU MPEBPAIlCHHs. XapaKTePUCTUUECKUE YPaBHEHUS MJis T. 3aBUCUMO-
ctu Ca(1), x4 (7), Cr(1), Cs(1).

CpaBHeHue >3pQeKTUBHOCTH HPOTOYHBIX PEAKTOPOB MJCATBHOTO CMEIIEHHS U UeabHOTO
BBITECHEHHUS (110 NHTEHCUBHOCTHU U CEJIEKTUBHOCTH).

Hewuszorepmuueckuii mpouecc B XuMH4ecKoM peaktope. OpraHusanus TernjaooOMeHa B pe-
aKTOpE U TEMIIEPaTYPHbIE PEKUMBI.

Pexxumsbl uneanbHoro cmemienus nepuoanyeckuit (MC-m) u uaeansHoro BeitecHeHus (MB)
¢ rermooomMeHoM. CpaBHEHHE aquabaTUYECcKOro Mpolecca ¢ U30TEPMUIECKUM.

TemnepaTypHBbIil peKUM B IPOTOYHOM PEAKTOPE UAECATBHOTO CMEILIEHUS.

CpaBHeHHe annabdaTHYecKOro mporecca B MPOTOYHBIX peXUMaxX HICaIbHOTO CMELIEHUs U
BBITECHEHHSI.

ABTOTEPMUYECKUHN PEAKTOP.

I'eteporennslit xumuueckuit nponecc. Kiaccudukarys rereporeHHbIX Ipo1eccoB MO BH-
Iy ydacTBymoImux ¢a3. B yem 3axirodaercs MHOMOCTaAUIHOCTh T€TEPOreHHOro mporecca?
UeM OTIMUAIOTCS YCIIOBUS TETEPOTEHHOr0 IPOLIECCAa U YCIOBUS MPOTEKAIOIIEH B HEM peak-
mu?

Habmtogaemast CKopocTh reTeporeHHOTo Mmpoliecca, OT Yero oHa 3aBUCUT? JIMMuTHpyromas
CTaausl B reTeporeHHoM mnporuecce. Kak quMmutupyromas crajgns ONpeAessieT peKuM Ipo-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

21.

22.

23.

24,

25.

necca?

[Ipomecc «ra3-TBepaoe (MOJHOCTHIO pearupymoiree). Cxema mporecca U ero CTpyKTypa.
3aBUCUMOCTH BO BPEMEHH pa3Mepa YacCTHUIIbI, CTEIICHH MPEBpAICHUs] TBEPJOTO pearcHTa,
CKOPOCTH TPEBPAIICHUS YaCTHUIIBI.

JIMMUATHUPYIOIIUE CTAUK M PEXKUMBI MPOIecca «CxuMarolasicsi chepa». Kak 3aBucut Ha-
OmolaeMasi KOHCTaHTa CKOPOCTH TPEBPAIEHUSI B IMPOIECCe «CIKUMAroIasics chepa» ot
TEMIIepaTypbl M CKOpOCTH moToka? Kak 3TH 3aBUCHMOCTH CBSI3aHBI C PEXXHMOM Tporiecca?
CriocoObl MHTEHCU(UKAITIY TIpOIIecca.

[Ipornece «ra3-TBepaoe (HEMOJTHOCTHIO pearupymomee). Cxema npoiecca u ero CTpyKTy-
pa. Kak MeHsieTcss BO BpeMEHHU pa3Mep 4acTHIlbl, CTEIIEHb IPEBPAICHHsS] TBEPAOTrO pearcH-
Ta, CKOPOCTh MPEBPAIICHUS YaCTHUIIBI IS TIPOIEcCa «CKUMAIOIIEECS SPO» B Pa3HBIX pe-
KUMax?

CrniocoObl MHTEHCH(UKALIMU TIpoIIecca «Ta3-TBep/ioe (HETMOIHOCThIO pearupyroliee) B pas-
HBIX PEKUMaX €ro MpOTEeKaHusl.

AHanu3 mporecca «ra3->KHIAKOCTb». 3aBUCUMOCTh CKOPOCTH MPEBpAIlEHHUS OT KOHIICH-
TpaIy KOMITOHEHTOB U Temreparypbl. C 4eM CBSI3aHO BO3MOYKHOE YMEHBIIIEHUE CKOPOCTH
MpeBpailleHusl  TpU TOBBINICHUU TeMiepaTypbl? WMHTeHcuduUKanus mporecca «ras-
KHUJIKOCTBY.

YMmeTs

—PaccuuTheiBaTh OCHOBHBIE XapaKTEPUCTUKH
XUMHYECKOrO TMpOIecca C HCIHOIb30BAHUEM
CIIPaBOYHBIX JAHHBIX;

—MPOU3BECTU BBHIOOP THUIMA PEaKTOpa M pacyeT
TEXHOJIOTMYECKUX I1apaMeTpOB IS 3aJaHHOTO
Ipolecca;

—OLICHMBATh TEXHOJOTMYECKYIO
HocTh XTII u paboTs! peakTopa;
—OIPEIEIUTh NTapaMeTpbl HAWITYYIIEeH OpraHu-
3allMM IPoLEecca B XUMUYECKOM PEAKTOPE;

3P peKTUB-

OO6xur ZnS npoBOAUTCS B HAKIIOHHOM TPyO4YaTOM peakTope. YacTHIIBI TBEPAOTO Belle-

CTBa ABMXKYTCS CO CKOpocThio 11,5 cm/c. MI3BecTHO, UTO MU NaHHBIX YCIOBUSX 32 1 MUH cTe-
MeHb TpeBpanieHnst ZNS cocrapisgeT 65 %. OnpenenuTs JUIMHY peakTopa, 00eCIeUnBaONIYIO
95% cTeneHp MpeBpaIEHUS] HCXOIHOTO CHIPhSI, €CIM 00KUT MPOBOAUTCS B KUHETUYECKOU 00-
nactu. [Ipu perennn MOXXHO MCTIONb30BaTh CIPAaBOYHBIE TAOIUIIBI ¢ (POPMYITIaMHU.

Jlst mpotiecca «ra3-TBepaoe (MOJHOCTHIO pearupyolee) HAPUCYUTe CXeMy U OOBSICHUTE
cTpykTypy. Kakue sTambl mpoiiecca MOXKHO BbIACIUTH? Hamummure ncxolHOE ypaBHEHHE
MaT. MOJICNIA ATOTO Tpoiecca. Kak MeHsieTcs BO BpEMEHU pa3Mep YacTHIlbI, CTETICHb Mpe-
BpalleHusi TBEPAOrO peareHTa, CKOPOCTh MPEBPAIICHHS YaCTULIbI?
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CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMITCTCHIINH

—000CHOBBIBATh MPHHATHE KOHKPETHOI'O TEX- Jlnst mponiecca «ra3-TBepaoe (HEMOJHOCTHIO pearupyoinee) HapUCyHTe cxeMy U 00bsC-
HOJIOTHYECKOTO PENIEHHs INPH OpraHu3alliu HUTE CTPYKTYpY npouecca . Kakue stansl npouecca MoKHO BbiieanTs? Hanummre ucxo-
3¢ heKkTUBHON pabOTHI peaKkToOpa; HOE€ YpaBHEHHUE MaT. MOJIEIH 3TOro npoiecca. Kak MeHsieTcss BO BpEeMEHH pa3Mep 4acCTHIIbI,
CTCIICHb MPEBpAlICHUA TBEPAOIO p€arcHTa, CKOPpOCTh NPCBPALICHUA YaCTHULbI OJId ITPOLECC-

ca «C)KUMARoIIeecs SApo» B pa3HbIX peKUMaXx?
Bnanets — HaBBIKAMH OCHOBHBIX XUMHKO- 1. Uzo6pasute cxemy peaktopa UC-n. BeiBenute ypaBHenus, onucbiBatonue pexum MC-m.

TCXHOJIOTHYCCKUX PacCyYCTOB

— HaBBIKAMH pacyeTa U aHajiu3a MpOoIeCCOB B
XUMHYECKHX PEaKTOpax;

— HaBBIKAMH BbIOOpA XUMHUYECKUX PEAKTOPOB.
— aHanu3a 3Q(HEKTUBHOCTH PabOTHl XUMUYE-
CKHX PEaKTOPOB

b ow

N3o0pazute cxemy peakropa MC-u. BeiBenute ypaBHeHUs, onucbiBaromue pexum NC-
H.

N3ob6pasute cxemy peakropa B. BeiBenuTe ypaBHeHwMs, onMchIBaromue pexxum MB.

[IpoBeaute ananu3z moaenu uzorepmuueckux npoueccoB MC-n u UB-H ¢ nporekanuem
MPOCTHIX HEOOPATHUMBIX peakiuii A—B pa3zHoro mopsijaka (XapakTepUCTHUECKOE ypaBHE-
HUe 74 T, 3aBucuMocTd C(7) u x(T). BausHue KOHIEHTpAllUMK UCXOJHOTO BEIIECTBa , TEM-
nepaTypbl Ha U3MeHEeHUe PYHKIINH X(T).

[IpoBeaute ananu3 uzorepmuueckux npomeccoB MC-m u UB-H ¢ npoTekanrem npocToii
00paTuMOii peakiuu nmepBoro MOpsiika (3aBUCUMOCTH X(T), BIUSHUE KOHIEHTPAIUU HC-
XOJTHOTO BEIIeCTBa HAa M3MEHEeHHe (PyHKIUU X(T). BrusHue Temmeparypbl Ha CKOPOCTh H
MHTEHCUBHOCTD IIpOLecca B CIy4yae 3K30- U SHAOTEPMUUYECKUX PEaKIIUi).

[IpoBeaute ananu3 uzorepmuueckux mnpoueccoB UC-n u UB-H ¢ npoTekaHWeM CIOXK-
HOW peakivu ¢ mapajienbHoii cxemoi npesparienus (3aBucumoctu Ca(t), x4 (t), Cr(1),
Cs(t). Bausinue Temriepatypbl Ha FHTEHCHBHOCTD U CEJICKTHBHOCTD MTPOIIECCa).

IIpoBeauTe aHann3 U30TepMUYECKuX IpoueccoB B peaktope MC-im u IB-H ¢ mporekanu-
€M CIIOKHOW peakKiMy ¢ MOCJae0BaTeIbHOW cxeMoii npeBpaiieHus (3aBucumoctu Ca(1),
x4 (1), Cr(t), Cs(t). MakcumanbHblii BeIX0 mpoaykTa R (CR™) . BausHue TemmepaTypbl
Ha UHTEHCUBHOCTb, CR™ ¥ CENEKTUBHOCTD MIPOIIECCa).

CocraBbTe KHHETUYECKHE YPABHEHHS CIIOKHBIX PEAKIIUN MO KaXKJIOMY M3 BEIIECTB, y4acT-
BYIOILIMX B PeaklUM, MPOTEKAroUIel Mo cxeme

18




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHbIE CpEACTBA
KOMIIETEHIIUU
k
A+B——>P+C
k
A+P——C+D
9. Jlokaxwure, 4TO MOJIEIb KacKaa peakTOPOB HCATBHOTO CMEUICHUS SIBIISIETCS IPOMEXKY-
TOYHON MEXAY MOAEISIMH UJCaIbHOIO BEITECHEHUS U UJICAIbHOTO CMEILICHHS.
OIIK-1 CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOIH30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX TUCIUIUIMH B IPO(PECCHOHATBHOMN NeSTETLHOCTH
3narb — TEOPETUYECKHE OCHOBbI XHMHH, CBOMCTBA
U3UKO-XUMHUYECKUX CHCTEM, IOJIOKEHHBIX B
g)CHOB HMAIHECKOro II OI/ISBE)I[CTBa CdopmynrpoBaTh 3aKOHBI COXPAaHEHHSI MACChl U SHEPTUU
y P Hanwucate popmyny Menaeneea-Knanelipona, 1ath K Heil MOSICHEHUS; 1715 BHITIOJIHEHUS Ka-
— OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX o
. KHUX pacueTOB OHA UCIIOJIb3YyeTCs?
UCLUUIUIMH B TIPOIECCaX XUMUYECKOHW mepe- .
el pon p Cdopmynuposars npuniun Jle-lllarense, 3akoH aelicTByromux Mace. Kak nucnosib3yercs 3ToT
paboOTKM UIs MOHMMAHUS TEXHOJIOTMH MpPOU3- 0
npuHUUI Uit peryaupoBanus X TI17
BOJICTBA.
Ymetp MCIIOJIb30BaTh 3aKOHBI €CTECTBEHHOHAYYHBIX [loueMy st HOCTMXKEHMsI TOM K€ CTENEHM NPEBPAIEHUS NPHU OAMHAKOBBIX YCIOBHUSAX

JTUCIUTIINH 111 pa3paboTku TexHomorun XTI
MPOBOAMTH JaOOPATOPHBIE UCTILITAHUS.

MIPOBE/ICHUS] PEAKIIMU B IIPOTOYHOM PEAKTOPE HICATFHOTO CMEIICHUS TpeOYyeTCs CYIIeCTBEHHO
Oosbliee Bpemsl MpeObIBaHUS PEAKIIMOHHOM CMECH, YeM B PEaKTOpe HIE€ATbHOTO BBITECHEHUS
WA B IEPUOIMYECKOM PEAKTOPE MICATBHOTO CMEIICHUS?

[Ipe1okuTh TEXHOIOTHYECKUE METO/IbI YCKOPEHHUS (3aMeITICHNs1) XUMUYECKOM peaKIvu.

CocraBuTh MaTepUaIbHBIA 1 TETIOBOM OalaHChl MpoLiecca CKUraHus 1 T cepocoepKalliero Chl-
Pbst KHCIIOposIoM Boztyxa. Ceipbe cofepskuT, (Mac. 1o ): S - 0,99, H,0 - 0,06, 30ma—0,04.

TenaoBbIM pacueToM ONpeAeTUTh TeMIepaTypy, A0 KOTOPOH HEO0OXOAWMO HarpeTh aM-
MHAYHO-BO3AYIIHYIO CMECh, YTOOBI MPOIECC OKHCICHUS aMMHaKa MPOTEKal aBTOTEPMHYHO.
JlanHble 17151 pacueTa:

Crenens npespammenus NH, 8 NO ,%

96,0
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CTpyKTypHBIii

DJIEMEHT [Mnanaupyemblie pe3yabTaThl O0yUeHUS OrneHOYHBIC CPEICTBA
KOMITCTCHIIHH

Crenenn abcopommu, %o 96,5
ConepkaHue aMMHaka B CyXOM aMMHAayHO — BO3IYIIHOM cmecu , % 100

(Macc.). '
TemriepaTypa KOHBEpCHH, "C: 800
Temionorepy B OKpYKarolyto cpeny, % OT NPUX0Ja TEIIOThI 5)

Bnanets — HaBBIKAMHM ONpEJIeIeHHs] KOMILIEKCa 1. B peakrope VB mpoTekaer mocienoBareibHas peakius. Kakue pekoMeHIaluu MOKHO

CBOMCTB (PM3UKO-XUMUYECKUX CHUCTEM,
MOJIOKEHHBIX B OCHOBY XHUMHUYECKOTO
MIPOU3BOJICTBA,

— HaBbIKaMH 00pabOTKH U aHANM3a JIaHHBIX,
MOJIYYEHHBIX MTPU TEOPETUUECKUX U IKC-
MEepUMEHTAIBHBIX UCCIICIOBAHMSIX, UH-
TEepIpETALNU MOTYYEHHBIX PE3yJIbTaTOB

cenaTh, YTOOBl JOOUTHCS: a) MAKCHMAJIbHOI'O BBIXOJA IPOMEXKYTOUHOTO MPOAYKTa; O)
MaKCUMAaJIbHO CEJIEKTUBHOCTHU I10 MPOMEXYTOYHOMY MPOAYKTY; B) MAKCUMAJIbHOTO BBIXOJa
KOHEUYHOTO MpoIyKTa?
Kakue npenmyiecTBa UMeET cxeMa IIPOU3BOJICTBA a30THOW KUCIOTHI IIPU JBYX JaBIEHHIX
(puc.) Mo CpaBHEHUIO CO CXEMOM NP €INHOM JaBJIECHUN?
Bospyx 6
1 H,0

P =045 MIla

Hurpo3zssle
2 |—s rasp

Orxopsuge
4 |— rasml

2. HpOHeCC OCYHIECTBIIACTCA C MPOTEKAHUEM HpOCTOﬁ OGpaTHMOfI p€akouu mepBoro
kj
AT R

nopsiaka ka
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

3aBUCUMOCTb cmenenu npegpaujenus x(t) npu temnepatypax 71 u 7>>T1 amas sH7A0-
TEPMUYECKOU U 3K30TepMUUecKoi peakuuii B peaktope UB (unm UC-n) npencras-

JICHAa Ha puc.
|

snoo- (T,)

0

IITPUXOBLIMHA JIMHUSIMH IMOKa3aHbl PABHOBECHBIC CTCIICHU NPEBPAICHUSA X, NJIs

TeX Ke yCJAOBUH

Kakoil TemneparypHblii pexum OyleT ONTUMaIbHBIM Uil 00ecreueHUs] MaKCUMailb-
HOM MHTEHCUBHOCTHU IpOIECcca ¢ IK30TEPMHUUECKOMN U SHJO0TEPMHUUECKON peakiuen?
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJlH W KPHUTEPHH
OlLlCHMBAHHSA:

IIpomesxyTouHas aTTecTanus 0 JUCHUILINHE «XUMUYECKUE PEAKTOPhD) BKIIIOYAET TEOpe-
TUYECKHE BOIPOCHI, IMO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHHs OOydaroLMMMCS 3HAHUH, U
NPaKTUYECKHUE 33J]aHUs, BBIBISIONINE CTEIIEHb CPOPMHUPOBAHHOCTH YMEHHMN W BIIAJICHUH, TTPO-
BOJUTCS B (hopMe 3K3aMeHa.

OK3aMeH IO JaHHOM MUCLHUIUIMHE MPOBOJAUTCA B YCTHOH (opMe IO 3K3aMEHAI[MOHHBIM
Owiieram, KaXXJblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETHMUECKUX BOINPOCA U OJHO MPAKTUYECKOE 3a-
JaHHE.

Iloka3aTeu U KpUTEPUH OLICHMBAHUSA IK3aMeHa:

— Ha OLEHKY «OTJIH4YHO» (5 0amioB) —00y4arolmuics 1eMOHCTPUPYET BBICOKHH YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIINH, BEICOKUH YPOBEHb 3HAHUI HE TOJHKO HA YPOBHE BOCIIPOU3-
BEICHUS U O0bACHEHHUs MHPOPMALUHU, HO M MHTEIUICKTyalbHblE HaBBIKU pEIICHUS MpobiieM U
3a1ay:

® 1aeTCsl KOMIUIEKCHAs OLICHKA MPEUIOKEHHON CUTYaluy;

® IEMOHCTPUPYIOTCS TI1yOOKHE 3HAHUS TEOPETUYECKOr0 MaTepuaga U yMEHHE UX IMpHU-
MEHSTB;

®I10CJIEIOBATEIBHOE, [IPABUIIBHOE BBIIIOJIHEHNE BCEX NMPAKTUYECKUX 3aJaHUM;

eyMeHHE 00OOCHOBAHHO M3JIaraTb CBOM MBICIIH, JieJIaTh HEOOXOAUMBIE BHIBOIBI.

— Ha OIICHKY «Xopomo» (4 Gamia) — oOydaroIMiCs AEMOHCTPUPYET CPEIAHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITCTCHIIH:

® TaeTCsl KOMIUICKCHASI OIICHKA TPEJI0KCHHON CHTYaIlUH;

¢ ICMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHHA TCOPCTHYCCKOTO MaT€puajla U YMCHHEC HX
MPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIIbHBIC OIHI/I6KI/I, HETOYHOCTHU

®BLIMIOJIHEHNWE BCEX MPAKTUYECKUX 3aJaHUil; BOSMOXHBI €IMHUYHBIC OLIMOKHU, HC-
MpaBIIieMble CAMUM CTYJEHTOM IOCIIe 3aMeYaHus MIPEenoJaBaTes;

O3ATPYAHCHUS ITPHU aHAIUTUYCCKUX ONCpaluiaX, IEPEHOCE 3HaHUU U YMCHI/II\/JI Ha HOBBIC,
HECTaH/IAPTHHIE CUTYAIIHH.

— Ha OLIEHKY «YI0BJIETBOPHUTEIbHO» (3 Gayia) — o0yJaromuiicss AEMOHCTPUPYET OPOro-
BbIil ypOBEHb C(hOPMUPOBAHHOCTH KOMIIETEHIIUH!
©3aTPYJHEHUsS C KOMILUIEKCHOW OLIEHKOW MPEIJIOKEHHON CUTYallUH;
®HEMOJIHOE TEOPETUUECKOe 0OOCHOBaHUE, TpeOyrollee HABOIAIUX BOIPOCOB MPENO-
JlaBaTels;
®BBINOJHEHNE 3a/IaHUN ITPU NOJICKA3Ke MPEToJaBaTes;
e3aTpy/iHEHUS B (POPMYIHPOBKE BHIBOJIOB.

— Ha OIICHKY «HeY/0BJIETBOPUTEIbHOY» (2 6amia) — oOydJaronuiicss JIEMOHCTPUPYET 3Ha-
Hus He O6oryee 20% TeopeTHdecKoro Marepuana, JOMYyCKaeT CYIIeCTBEHHBIE OITMOKH, HE MOXKET
MOKAa3aTh UHTEIUICKTyalbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HeyAOBJIeTBOPUTEeAbHO» (1 Oamn) — oOydaronuiics He MOXKET MoKa3aTh
3HAaHHS Ha YpOBHE BOCIPOM3BEICHUS U OOBSICHEHUS MH(OpMAaLUU, HE MOXKET MOoKa3aTh UHTEI-
JIeKTyaJIbHbIe HABBIKM PELICHUs MPOCTHIX 33/1a4.



8 YuedHo-MeTonM4eckoe U HHPOPMALMOHHOE 00ecrevyeHne TUCIUILTUHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. Urnarenkos, B. U. O0mas xumMudeckast TEXHOJIOTHS: TEOPHS, IPUMEPBI, 3a]1a4H -
yueOHoe ocobue i akagemuyeckoro Oakanaspuara / B. M. UrnatenkoB. — 2-¢ u3a. — Mock-
Ba . MI3garenbctBo FOpaiit, 2019. — 195 ¢. — (bakanaBp.Akagemudeckuii kypc). — ISBN 978-5-
534-09222-6. — Texcrt : anexkrpounsiii // DBC FOpaiit [caiit]. — URL:
https://urait.ru/viewer/obschaya-himicheskaya-tehnologiya-teoriya-primery-zadachi-
450986#page/1

2. CmupHOB, A. H. Xumudeckue peakTopsl. [ oMOreHHbIN H30TepMUYECKHH TTPOIIECC !
yuebHoe nocodbue / A. H. Cmupnos, C. A. Kpsiiosa, B. U. Ceicoes ; MI'TY. - MarauTo-ropcek :
MI'TYVY, 2016. - 1 snexrpos. ont. auck (CD-ROM). - 3aru. ¢ tuty:. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=70.pdf&show=dcatalogues/1/113034
5/70.pdf&view=true (mara ob6pamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : 37I€KTPOHHBIH. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

3. CmupHOB, A. H. T'eTeporeHHble XUMHYECKHE POLIECCHI | yueOHoe mocodue / A. H.
Cwmupnos, C. A. Kpsutosa, B. U. Ceicoe ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snexTpoH.
OIIT. JIICK (CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=67.pdf&show=dcatalogues/1/113004
6/67.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooObeKT. - TEKCT : SIEKTPOHHBIH. -
Ceenenus nocrynusl Takke Ha CD-ROM.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. boukapes, B. B. OntumMu3zanus XuMHKO-TEXHOJIOTHUYECKHUX MPOIECCOB ;| ydeOHOE MOCOo-
oue s By30B / B. B. BoukapeB. — Mocksa : M3natensctBo FOpaiit, 2020. — 263 ¢. — (Briciee
obpazoBanue). — ISBN 978-5-534-00378-9. — Tekcr : anexrponnsiii // DBC FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/451320 (nara oopamenwus: 06.09.2020).

2. 3arkeiim, A. FO. 3akreiim A. FO. O01ias xuMuyeckas TEXHOJIOTH: BBEICHUE B MOJIEIIH-
pOBaHNE XUMHUKO-TEXHOJOTHYECKUX MPOIECCOB [ DNEKTPOHHBIN pecypc] : yued. mocodue / A. HO.
3akreiim. - 3-e u31., nepepad. u nom. - Mocksa : Jloroc, 2012. - 304 c. - (HoBas yHuBepcuTeTCKas
oubmmoreka). - ISBN  978-5-98704-497-1. - Tekcr : onextponsbii. - URL:
https://znanium.com/catalog/product/468690 (mara obpamenus: 06.09.2020). — Pesxxum poctyma:
IO TIOJTITUCKE.

3. CmupuoB, A. H. Teoperndeckne OCHOBBI XMMHKO-TEXHOJIOTMUYECKUX IMPOIECCOB :
yuebnoe nocobue / A. H. Cmupnos, C. A. Kpsiiosa, B. . CeicoeB ; MI'TY. - Marautoropcek :
MI'TY, 2018. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514
321/3515.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooOBeKT. - TEeKCT : 3IEKTPOH-
HBIH. - CBenenns noctynubl Takke Ha CD-ROM.

4. CmupHoB, A. H. TIpou3BoACTBO XMMHUYECKHUX MPOIYKTOB : yueOHOe mocodue. U. 1/ A.
H. Cmupnos, C. A. KpsutoBa, B. . CeicoeB ; MI'TY. - Maraurtoropck : MI'TY, 2018. - 1 snek-
TPOH. OIIT. JTUCK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526
324/3663.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooOBeKT. - TeKCT : 3IEKTPOH-
HBIH. - CBenenns noctynubl Takke Ha CD-ROM.

5. KprutoBa, C. A. BBeneHue B aHanu3 U CUHTE3 XMMHUKO-TEXHOJOTUYECKHX CUCTEM !
yuebnoe mocooue / C. A. Kpoutosa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 aiek-TpoH. OnT.
JICK (CD-ROM). - 3ari. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=25.pdf&show=dcatalogues/1/113146
4/25.pdf&view=true (mata obparmienus: 04.10.2019). - MakpooObekT. - TeKCT : AIeKTPOHHBIH. -
Cenenus noctymnnbl Takxke Ha CD-ROM.
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B) MeToau4eckne yKazaHus:

1. Cmupnos, A. H. Xumuueckue mporeccsl B peakTopax . ydeOHoe mocobue / A. H.
CwmupHoB, C. A. Kpsutosa, B. U. Ceicoe ; MI'TVY. - [2-e u3a., moaror. no mney. uzn. 2016 r.]. -
Maruu-roropck : MI'TY, 2017. - 1 sxekrpon. onr. guck (CD-ROM). - 3ari. ¢ tutysn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=69.pdf&show=dcatalogues/1/113909
1/69.pdf&view=true (mata oopamenus: 04.10.2019). - MakpooObeKT. - TeKCT : 3JeK-TPOHHBIH. -
Ceenenus noctynnsl Takxke Ha CD-ROM.

2. Teopernueckre OCHOBBI XUMHUYECKOW TexHOJOTHU: yuebd. mocooue /A.H. CMupHOB,
C.A. Kpbuiona, B.I. CeicoeB. Marautoropck: M3a-Bo0 Marautoropck. roc. Tex. yu-ta um. .M.
Hocoga, 2018. 61 c. - Tekct :HemocpeICTBEHHBIH.

Memoouueckue pexomenoayuu 0 NOO2OMOBKU K IK3AMEHY

HOIIFOTOBKa K HpOMC)I(YTO‘IHOfI arTecTangu 110 AUCHOUIINIMHEC 3aKJIIKI0YacTCsAa B I/I3yT-IeHI/II/I
TEOPETUUYECKOT0 MaTepraia o KOHCIIEKTaM JICKIIMI, MICTOYHUKAM OCHOBHOW M JOMOJHUTEIbHON
JII/ITepaTypI)I, BKJIFO4Yasi TEMBI CaMOCTOSATCIBbHOTO 1/13yqu1/191, OpI/IeHTI/Ip}IﬂCb Ha CIIMCOK KOH-
TPOJIBHBIX BOIPOCOB MO COOTBETCTBYIOLIUM TEMaM.

HpI/I CaMOCTOSTCIIBHOM I/I3y116HI/II/I MaTepHaﬂa peKOMCHIlyeTCSI 3aHOCUTH B TeTpaIH) OCHOB-
HBI€ TIOHATHUS, TEPMUHBI, POPMYITHPOBKU 3aKOHOB, (DOPMYIIBI U YpaBHEHHsI, BEIBOJIBI IO U3ydae-
Mo TeMe. M3ydenue Jir0060ro Bompoca HeOOXOIUMO MPOBOIUTH HA YPOBHE CYNTHOCTH, a HE Ha
YPOBHE OTAENBHBIX SBICHUNA. ITO CIOCOOCTBYET Ooliee ri1y0OKOMY U IPOYHOMY YCBOCHUIO Ma-
Tepuaa.

B ciydae 3arpynHeHus: npu U3y4eHUU AMCLUIUIMHBI CIEAyeT o0pamaThCs 3a KOHCYIbTa-
HEH K MPENogaBaTelio.

r) Ilporpammuoe odecnieuenne u UHTEpHET-pecypChl:

IIporpamMmmHuoe obecnieyenune

HaumenoBanue .,
o Ne noroopa Cpok J1efCcTBUS TUIIEH3UH

MS Windows 7
Professional(mms  [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Oi_"flce 2007 Ne 135 ot 17.09.2007 OeccpovyHO
Professional
7Zip CBOOOJIHO  pacIpocCTpaHsie- 0OECCPOYHO
FAR Manager CBOOOJIHO  pacrpocTpaHsie- 0OECCPOIHO

IIpodeccnonanbubie 6a3bl JAHHBIX ¥ HH(POPMALIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanwme kypca Cchblika
OnekTpoHHas 0a3a TMEPUOAMYECKUX HW3JTaHHUM
East View Information Services, OO0 «MIBUC»
HammonansHas WH(OPMAITMOHHO-
aHanMTuuecKas cucrema — Poccumiickuii ungexc|URL: https://elibrary.ru/project_risc.asp
Hay4yHoro nutuposanus (PMHII)
[Touckoras cuctema Akanemust Google (Google
Scholar)
Nudopmanmonnas cucrema - Ennaoe okHO J0C-
Tyna K "HQOPMAIMOHHBIM pecypcam
OnexkTpoHHbIe pecypcsl oubnmoreku MI'TY um.
I'.1. HocoBa

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

http://magtu.ru:8085/marcweb2/Default.asp
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POCCHUA

YHuBepcurerckas HHGOpPMalMOHHAs CUCTEMa

https://uisrussia.msu.ru

9 MarepHajbHO-TEXHHYECKOE o0ecrevyeHne TUCHHIIHHBI (MOTYJI)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obOecrcucHue JUCHHUIIIIMHBI BKIIIOYACT:

Twum u Ha3BaHUE AyJAUTOPHUN

OcHaleHme ayiuTopun

Y4eOHble ayauTOpHUH s TIPOBEe-
HUS 3aHATUH JEKIIMOHHOTO THUIIA

MynbTUMeIMITHBIE CPEACTBA XPAHECHUS, IIEPENAYU U IIPEJI-
CTaBJIEHUsI HH(OPMALIHH.

YueOHast ayauTopusi sl TpOBeze-
HUSI MPAKTHUYECKUX 3aHSATUN, 3aHS-
TUA CEMUHAPCKOr0 THIIA, TPYMIO-
BbIX M WHIWBHUAYAJbHBIX KOHCYJb-
TalMi, TEKYIIEro KOHTPOJISI U Ipo-
MEKYTOYHOM aTTECTall1

Jlocka, yueOHbIe CTOJIBI, CTYIbS

VYuebHble ayAUTOPUHM JUISL CcaMo-
CTOATEIbHOU PA0OTHI O0YyYaroIMX-
csl

[Tepconanbubie KommbroTephl ¢ makerom MS Office, BbI-
X0710M B IHTEpHET M ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(POP-
MaIlMOHHO-00Pa30BaTENILHYIO Cpely YHUBEPCUTETA

[TomerieHus ast XpaHEHUS U TIPO-
(GMIaKTHYECKOTO 00CTYKUBAHUS
yueOHOro 000pyAOBAHUS

Cremnaku 175 XpaHeHHUs! 000py10BaHUS

Mertoanyeckas aureparypa JUisl yueOHbIX 3aHATHH
XuMuueckas rnocyzaa

WMHCTpYyMEHTBI JUIsI PEMOHTa M MPO(QUIAKTUYECKOTO 00-
CIIy’)KMBaHHs y4eOHOT0 000py10BaHUS

25




