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1. ey ¥ 3212a4M OCBOCHHUS M CIHMIIIHMHBI

OcHOBHast 3ajjaya  XUMMKO-TEXHOJOIMUYECKOW MepepaboTKH  Pa3IMYHOTO  ChIPbs
3aKJII0YAeTCsl B TOM, YTOOBI B PE3yJbTaTe XMMHYECKHX M (DU3MKO-XUMHUYECKUX IMpPEBpaIlCHUHA
HCXOJIHBIX BEILIECTB MOJYYHTD IeJIEBbIC MPOIYKTHI, 00JIaIalonIie HE0OXOIUMBIMU CBOWCTBAMH.
MHorouuciaeHHble ¥ pa3sHOOOpa3Hble IMPOLECChl XMUMHUYECKOI'O IPEBPALICHUs HCXOJHBIX
BELIECTB OCYILECTBISIOTCSA B CIELMAIBHBIX allllaparax, KOTOPbIE HOCAT Ha3BaHWE XUMHYECKHX
pPEaKTopoB.

XUMHUYECKUN PEaKTOp SABJIIETCS IVIABHBIM aIllapaTOM TEXHOJIOTMYECKOM CXEMBI, U OH
JIOJDKeH o0ecrieuuBaTh TpeOyeMyro IiTyOMHY M M30MpaTeNbHOCTh XMMHUUYECKOTO HMpPEBpalCHHS.
[TosTOMYy HEOOXOIUMO HE TOJBKO MPAaBUJIBHO BHIOPATh BCE 3HAUEHUs IapaMeTpoB Ipoliecca, HO
U TIPOBECTH €T'0 CTPOTO B ATUX YCIOBHX. [yt 3TOr0 TpedyeTcs ycTaHOBUTh OCHOBHBIE (DaKTOPHI,
BIIMSIOIINME KAK HA CKOPOCTh U IYTH XMMHUYECKOTO IPEBPALLIECHUS UCXOIHBIX BEIECTB, TaK U Ha
UX KOHBEpPCHUIO, T.€. 3HaTh CHOCOOBI, MO3BOJISAIOIINE YIPABIATH XUMHUYECKUMH MPOLIECCAMHU.
[IpaBunbHOe anmaparypHoe OGOpPMIIEHHE TEXHOJOIMYECKOro Ipolecca oOecrednBaeT
YIy4IIEHHE €ro HSKOHOMHYECKHX M OKOJOTMYECKMX IIOKa3zaTeled M KadecTBa IPOAYKTA.
CrnenoBatenbHO, BBIOOp M MpaBUiIbHASI SKCILTyaTalldsl PeakTopa sIBJISIOTCS IVIaBHBIMU 3aJauyaMu
XMMHKa-TEXHOJIOTA.

XUMUUECKUH peakTop JOJKEH YJOBJIETBOPATH PsAY Pas3IMuUHBIX TpeOOBaHMN: HUMETh
HEOOXOIMMBIN PEaKIIMOHHBIN 00beM, 00eCTIeYBaTh ONPEACIICHHBIN THAPOINHAMUYECHI PEXUM
JIBIDKEHUS peareHTOB, CO3/1aBaTh TPeOyeMyIo TTOBEPXHOCTh KOHTAKTa B3aUMOACHCTBYOMUX (a3,
HOJ/IEP’)KUBAaTh HEOOXOAMMBIM TemiooOMeH B mpouecce. YUCI0 KOHCTPYKUMH M THUIIOB
PEaKTOPOB, IPUMEHSAEMBIX B HACTOALIEE BPEMS B XUMUYECKON ITPOMBIIIJIEHHOCTH, OYEHb BEJINKO.
Opnako, A BCEX PEAKTOPOB CYILIECTBYIOT OOILIME MPUHIUIBI, HA OCHOBE KOTOPBIX MOXKHO
HAlTHU CBSA3b MEXKJy KOHCTPYKIIMEH armapaTa 1 OCHOBHBIMHU 3aKOHOMEPHOCTSMM MPOTEKAIOIINX
B HEM XMMHYECKHMX IpolieccoB. Bo Bcex peakTopax MPOUCXOAAT OINpe/eeHHble (U3nYecKue
npoueccsl  (TUAPOJAMHAMUYECKHE, TEIIoBble, JTU((HY3HOHHbIE), C IIOMOLIbKO KOTOPBIX
CO3/1al0TCSI ONTHUMAJIbHBIE YCJOBHS IPOBEIEHUS COOCTBEHHO XHMHUYECKOTO IPEBPALLECHUS
BEUIECTBA. 3HAHME OCHOBHBIX TEPMOJAMHAMMUYECKUX M KHUHETHMYECKUX 3aKOHOMEpPHOCTEN
XMMUYECKHX IPOLECCOB HEOOXoauMo s pacuera peakropa. K BaxHeHmmMm ¢akTopam,
OIIPEACISIOMM YCTPOMCTBO PEAKTOPa, OTHOCATCS arperaTHOE COCTOSIHUE UCXOHBIX BELIECTB U
IIPOJYKTOB pEaklMM, TEMIEpAaTypa MU JABICHUE NPU KOTOPBIX NMPOTEKAET IMPOLECC, TEIUIOBOM
3pPEeKT XUMHUYECKON peaKI, WHTEHCHUBHOCTh IMEPEMEIINBAHUS PEarcHTOB, HEMPEPHIBHOCTH
WIA NEPUOAUYHOCTH IIPOLECCA, IMPOCTOTA W3TOTOBJIECHMS, IOCTYIHOCTb KOHCTPYKLIMOHHBIX

MaTCpUuaIoOB, y,Z[O6CTBO MOHTAaXxa, BKCHJ'IyaTaI_[I/II/I, PEMOHTA.



B npoMBbIIIIEHHBIX YCIOBUSAX BakHeMIee 3HaYeHHe NpUoOpeTaeT MpOU3BOAUTEIEHOCTh
XUMHYecKoro peakropa. llosTomy BbIOOp €ro Tuma M KOHCTPYKLMM SBISETCS OAHUM U3
OCHOBHBIX M OTBETCTBEHHBIX ITAllOB OCYILECTBIICHHUS XMMHUKO-TEXHOJOTHYECKOro mpouecca. B
NPOMBIIIJICHHOM IPOIEcCce JOJDKHBI OBITh CBEIEHBI K MHHHMYMY 3aTparhl ChIPbS, SHEPTHH,
TpyZJa, BCIOMOTraTelbHBbIX MarepuanoB. HeoOXxonumo Takke COOJMIOEHHE HKOJOTHYECKUX
TpeboBaHUl npHu paboTe XUMUYECKUX PEaKTOPOB.

Takum o6pa3zoM, cpaBHEHHE U BHIOOP ONPENEICHHOTO TUIIA PEAKTOpa SIBISETCS CIOKHOM
TEXHUYECKOH 3a/1aueHd, JUTsl peleH st KOTOPOH HEOOXOMM COBMECTHBIN aHaJIN3 OOJIBIIOrO YHCIIa

TCEXHOJOI'MYCCKUX U DKOHOMUYCCKUX (1)aKTOpOB.

2. Ilestn ocBOEHHST JUCIHILTHHBI

[{enn ocBOECHMSI TUCIUILIAHBL
«XUMUYECKHE PEAKTOPBI»

CDOpMI/IpOBaHI/Ie CIIOCOOHOCTH MOHUMATH
O6H_II/IC 3aKOHOMCPHOCTH XMMHKO-
TCXHOJIOTMYCCKHUX MPOUECCOB U UCIIOJIB30BATh
OCHOBHBIC 3aKOHBI XMMHHU B KOMIIJICKCHOM
HpOI/IBBOI[CTBGHHO-TGXHOHOFHHGCKOﬁ

ACATCIIBHOCTH

dopmupoBaHue CIIOCOOHOCTH BBITIONHSATH
pacyeTbl OCHOBHBIX XapaKTEPUCTHUK
XHUMHYECKOT0 Tpoliecca, BHIOUpaTh
PAaLMOHAJIBHYIO CXEMY ITPOU3BOJICTBA
3aJJaHHOTO MPOJYKTA, OLICHUBATH
TEXHOJIOTHYECKYIO 3 (HEKTUBHOCTh

IMPpOU3BOACTBA

DOopMUPOBAHHUE TBOPUECKOTO MBILIJICHHUS,
o0beIMHECHNE (PYHIAMEHTAIBHBIX 3HAHUH
OCHOBHBIX 3aKOHOB U METOJIOB IPOBE/ICHUS
(U3UKO-XMMHUYECKHX MCCIICIOBAHUH, C
nocJieytomnei o00padoTKOM U aHATU30M

PpPe3yJIbTaTOB HUCCIICIOBaHUM

Hemn OOIT

IToaroroBka BBIITYCKHUKOB K
nPOU3800CMEEHHO-MEXHON0SULECKOU
JESTENIbHOCTH B 00JIACTH XUMUYECKUX
TEXHOJIOTHI, KOHKYPEHTOCIIOCOOHBIX Ha

MHUPOBOM PBIHKC XUMHUYCCKUX TEXHOJOTUH.

[ToaroToBKA BBIITYCKHUKOB K NPOEKMHO-
KOHCMPYKMOPCKOU NESITEIbHOCTU B 00J1aCTH
XHUMHUYECKHX TEXHOJIOTHH,
KOHKYPEHTOCIIOCOOHBIX HA MUPOBOM PBIHKE

XUMHYECKUX TEXHOJIOTHIA.

[ToaroroBka BBITYCKHUKOB K HAYUYHbIM
uccnedosanusM JUIsl peleHus 3a1ad,
CBSI3aHHBIX C Pa3pa0bOTKOW MHHOBAIIMOHHBIX
METOH0B CO3JaHM XUMHKO-TEXHOIOTHYECKUX

IMpouccCoB, BCUICCTB U MAaTCpraIOB



CDOpMI/IpOBaHI/Ie HaBBIKOB CaMOCTOATCIIBHOI'O Iloaroroska BBIITYCKHHUKOB K caM006yueHu}0 n
aHaJIn3a XUMHUYCCKUX IIPOLCCCOB U HCIIPECPBIBHOMY HpO(bGCCI/IOHaHBHOMy
IMPOBCACHUSA TCOPCTHUUICCKUX U CaMOCOBCPIICHCTBOBAHHIO

SKCIICPUMCHTAJIbHBIX I/ICCJIGZ[OBaHI/Iﬁ

3ajayel AMCLUIUIMHBL «XHUMUYECKHE PEAKTOPBl» SBIAETCA IOATOTOBKA  CTYACHTOB K
CaMOCTOSITENIbHOW pPaboTe Ha XMMUYECKHUX MPEANpPHUATHAX B KAauyecTBE HH)KEHEpa-TEXHOJOra.
[IpenomaBanue ucHUIIMHBL «XUMHUYECKHE PpEAKTOpPbD» TAKXKE CTAaBUT CBOECH LENBIO
COBEpIIICHCTBOBaHWE MPO(ECCHOHATLHOW IMOATOTOBKH OO0yYaromierocss B 00JIaCTH  OOMIIMX
3aKOHOMEPHOCTEM THUIIOBBIX XMMHUYECKMX pEaKLMH M amnmnaparypsl Ul UX pealu3alud BHE
3aBHCHUMOCTH OT MX MECTa B KOHKPETHOM TEXHOJIOTMYECKOH ILIETOYKE, a TAKyKe ONTUMHU3ALUU
YCIJIOBUI MPOBEACHUS XMMHUECKUX PEAKIMI U UX alnapaTypHoOro opopmiieHusl.

3amauaMu  TUCIMIUIMHBI SIBJISIIOTCS TEOPETUYECKOE M IMPAKTHUYECKoe O0O0OCHOBAaHUE
TEXHOJIOTMYECKUX ITPOLIECCOB IIPOBEACHUS XUMHUECKUX PEAKIUI, METOJBI UX pacueTa, a TaKkkKe
pacyer u BBIOOD anmnapaToB U MALIMH Il OCYIECTBICHHS JaHHBIX IPOLIECCOB.

OnmHOlf W3 caMBIX XapaKTEePHBIX OCOOEHHOCTEH COBPEMEHHOTO JTama pPa3BUTHUS
HApOJIHOTO XO3SMCTBA SBISIETCS €r0 BCECTOPOHHSS XHMMH3aLUs, NPEACTABISIOMmAs CcoOou
LIMPOKOE MCIIONB30BAHUE B BEAYIIHMX OTPACISIX INPOMBIIIIEHHOCTH M CEJIBCKOIO XO35MCTBA
XMMHMYECKUX MPOAYKTOB M MaTepHalOB, BHEJPEHHE HOBBIX TEXHOJOIMYECKMX Ipoueccos. B
CBA3M C ATHUM M3YYEHHE XUMHYECKONW TEXHOJIOTMM KaK HAayKM O METOJAaX M CpeAcTBax
yIpaBICHUS TEXHOJIOTHYECKUMHU MIPOLIECCAMU B POMBIIIJIEHHOCTH, B TOM YUCJIE€ XUMUYECKUMU
peaKkuusAMH, IPHOOPETAET A MHKEHEPOB-XUMUKOB-TEXHOJIOTOB 0c000€ 3HaYEHUE.

B mponecce m3ydeHMs] OUCLMIUIMHBL CTYIEHT JOJDKEH YCBOUTH OCHOBHBIEC IPUHIUIIBI
aHaJIM3a MEXaHU3Ma peakluH, MPOTEKAlUle B XMMHUYECKOM IPOM3BOJACTBE, BBIBUTH 00IIME
3aKOHOMEPHOCTH IPOTEKAHUS PEeakUUil B anmaparype XMMHUYECKUX IPOM3BOJACTB. Y CTyAEHTa
JIOJDKHA OBITh  C(OPMHUPOBAHA COBOKYNHOCTh  HAaBBIKOB M 3HAHWH, IO3BOJSIOIIUX €EMY
JIOCTATOYHO TOYHO OPHEHTUPOBAThCA B BBIOOpPE ONTHUMAIBHOIO IYTH pacueTa OCHOBHBIX
pPEaKTOpOB XMMHUYECKOM MPOMBIIUIEHHOCTH, KBAJIM(ULUHUPOBAHHO pELIaTh BOMPOCHI UX
UCIIOJIb30BaHUS B Pa3HBIX OTPACIAX XUMUUECKUX IPOU3BO/ICTB.

2. Mecto nucumminnsl B ctpykrype OIIOIT BO

JucuuminmuHa «XUMUYECKHE PEaKTOpbD» OTHOCUTCS K BapUaTMBHOW YacTH MOJIYJIA
«ducuummnel, yrioyomnsromue ocBoeHue npoduis» broka 1 «AucuuIuiHbel (MOITYIN)»
OCHOBHOU 00pa30BaTelIbHOM MPOrpaMMEI 10 HampaBiieHH o oAroToBku 18.03.01 «Xumuyeckas

TCXHOJOI'us», HpO(l)I/IJ'IL «TexHonorust u nepepa60TI<a IMOJIUMEPOB». Ona npeamnojgaracTt



NOJYYCHUE CTYACHTAaMH MPO(ECCHOHAIBHBIX 3HAHWW, YMEHH M HABBIKOB B Pa3JIMYHBIX
00J1acTSIX IPOPECCUOHATIBHOM JIEATSILHOCTH.

JlarHast yaeOHasi MporpaMMa YIUTHIBAET B3aUMOCBSI3b M MIPEEMCTBEHHOCTh TUCIUILTAHBI
C IPyTUMU O0IIETEOPETUICCKUMH ¥ CIICIIUATBHBIMU JTUCIUATITHHAMH.

Teopernueckoil OCHOBOHM JMCIUIUIMHBI SIBISIOTCS CICAYIOUIME TPEAMETHI, KOTOPBIC
MIO3BOJISIFOT MTPOAHATU3UPOBATH M PACCYUTATH MPOLIECC, HANTH CaMble BBITOIHBIE €T0 MapaMeTpPhI,
pa3paboTaTh U PacCUUTATh aANIAPaTypy, HEOOXOAUMYIO JUIS MIPOBEACHUS 3TOTO MPOIEecca.

- MIPOIIECCHI U amlMapaThl XUMHYECKON TEXHOJIOTUN

- XUMUYECKast TEXHOJIOTHUS

- BBICIIIAsi MATEMATHKA;

- KJIaccu4ecKas MeXaHuKa,

- ¢bu3ndeckas Xumus;

- TEPMOJIMHAMHUKA,

- AKOHOMHUKA (pa3ienbl: CTOMMOCTh, PEHTA0CIBHOCTD, TPUOBLIH)

[Ipy W3y4YeHWH YyKa3aHHBIX TUCIHUIUIMH (MPEPEKBU3UTOB) (OPMUPYIOTCS «BXOIHBICH
3HAHUS, YMEHUS, ONBIT ¥ KOMIIETCHIIMH, HEOOXOAUMBIC JUISl YCTICITHOTO OCBOCHHUS JAUCIIUTLIIMHBI
«XUMUYECKUE PEAKTOPBD)

B pe3yabTtate oCBOEHHMS JAUCHUIUINH (MPEePeKBU3UTOB) CTYAEHT OJIKEH:
3uamo:

. HavaJjia TEPMOJMHAMHUKHN U OCHOBHBIC YPABHCHUS XUMUICCKOW TEPMOJIUHAMUKH; METO,IbI
TEPMOJIMHAMHYECKOTO ONMUCAHMSI XUMHUYECKUX U (ha30BbIX PABHOBECH B MHOTOKOMITOHEHTHBIX
cUCTEeMaX TEPMOJIUHAMUKY PACTBOPOB AIICKTPOJIUTOB U DIICKTPOXUMUYECCKUX CUCTEM;

. ypaBHeHUS (DOPMABLHOW KWHETHKH M KHHETUKH CJIOXHBIX, IICITHBIX T'€TEPOTSHHBIX H
(OTOXMMHYECKUX  PEAKIMi; OCHOBHBIE  TEOPHH TOMOICHHOTO, TE€TEPOreHHOr0 |
(epMEHTaTUBHOTO KaTaJIN3a;

. OCHOBHBIC TPUHIIUITBI OPraHU3alUM XMMUYECKOTO IMPOU3BOJICTBA, €r0 HEPapXUYCeCKON
CTPYKTYpbI, METOJIBI OIEHKH J(P(PEKTUBHOCTH IPOM3BOJCTBA; OONIME 3aKOHOMEPHOCTHU

XUMHYCCKUX IMPOUCCCOB; OCHOBHBIC XUMUYCCKHUEC IPOU3BOACTBA,

Ymemn:
. MIPOTHO3UPOBATh BJIMSHUE paA3IMYHBIX (DAaKTOPOB Ha pPaBHOBECHE B XHUMHYECKUX
peaKkuusix;
. ONpPENENIATh  HANPABJICHHOCTh Mpolecca B  3aJaHHBIX HAYAJIBHBIX  YCJIOBUSAX;

YCTaHaBJIMBATh TI'PAHUIBI obnacrei YCTOﬁqHBOCTH (1)213 B OJHOKOMIIOHCHTHBIX H 6I/IHapHBIX

CHUCTEMaAX,



. OIpE/ENATh COCTaBbl COCYIIECTBYIOIIUX (Da3 B OMHAPHBIX TE€TEPOrCHHBIX CUCTEMAX;
COCTaBIISITh KUHETUYECKHE YypaBHEHHS B Au(depeHlnaIbHOl U HUHTErpanbHON (opMax amns
KHHETUYECCKH TPOCTHIX PEAKIM W TPOTHO3UPOBATH BIUSHUE TEMIIEPaTyphl Ha CKOPOCTh
nporiecca;

. paccYMThIBaTh OCHOBHBIC  XapaKTEPUCTUKH XHMHYECKOTO IIpoliecca, BBIOMpaTh
palMoOHANIbHYI0 CXeMy IPOM3BOJICTBA 33JaHHOTO MPOAYKTA, OLIEHUBATH TEXHOJIOTHUYECKYIO
3¢ (HEKTUBHOCTH POU3BOJICTBA;

Bnaoemes:

. HaBBIKAMH BBIYMCIICHHS TEIUIOBBIX 3()PPEKTOB XMMHUYECKHUX PEAKIUK TpU 3aJaHHOMN
TEMIEpaType B YCIOBUSAX TIOCTOSIHCTBA JaBleHUS WU 00beMa, KOHCTAaHT pPaBHOBECHS
XUMHUYCCKUX pEakluid TpH 3aJaHHOW TeMIepaType, HaBICHUS HACHIIICHHOTO Iapa Hal
WH/IMBYTyJIbHBIM BEIIECTBOM;

. METOJaMH ONpENeJeHUsT KOHCTAHT CKOPOCTH PEaKIUi pPa3IUYHBIX IOPSIKOB 10
pe3yJbTaTaM KHHETHYECKOTO IKCIIEPUMEHTA;

. MeTomaMu aHaiau3a d(Q(GEKTUBHOCTH pabOThI XUMHUYECKUX IPOU3BOJICTB; ONPEICICHUS
TEXHOJIOTMYECKHX TI0Ka3aTeliel mporiecca.

B pesynpraTe oOCBOEHUS AUCUUIUIMH (TIPEPEKBU3UTOB) O0Oy4aeMblii JIOMKEH 007IaaaTh
CIEIYIOIIUMHU 00uenpogheccuorHarbHbIMY KOMIIETEHIIUSMU:

. UCIIOJIb30BaTh 3HAHUS O COBPEMECHHOW (DM3MYECKOW KapTHHE MUpA, MPOCTPAHCTBEHHO-
BPEMCHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA JUIS MOHUMAHUS OKPYKAIOIIETO MHUpa U
SIBIICHUI TIPUPO/IBI;

. WCITOJIB30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJIC XUMHUYECKON CBSI3HM B PA3TMYHBIX
KJIaccaX XWUMHUYCCKUX COCIUHEHHWH JUIi TOHMMAaHHWs CBOWCTB MaTepUaoB M MEXaHH3Ma

XUMHYCCKUX ITPOLCCCOB, IMPOTCKAOIIUX B OKPYIKAOIIEM MUPC.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHHS COAEPKAHUA THCHMUILINHBI

B mporiecce ocBoeHus AUCHUIUITMHBI «XUMUYECKHUE PEAKTOPBD CTYACHTHI TOTOBSTCS K
MPOU3BOJACTBEHHO-TEXHOJIOTHYECKON  JICSITENIBHOCTA. B COBOKYNMHOCTH € JOpYrUMU
muctummHamMu npodmis «TexHonorus u nepepaboTka moaumMepoB», B coorBercTBun ¢ ®I'OC
BO u OIIOII BO no nanpasnenuto noarotoBku 18.03.01 «Xumudeckast TEXHOIOTUs» (YPOBEHb
OakayaBpuara), IUCIHMININHA «XWMHUYCCKUE pPEaKTOPb» HampaBjieHa Ha (OpPMUPOBaAHUE
KOMIIeTeHIHIi:
OIIK 2.3-Bnazeer mMareMaTU4eCKUMH, (DU3MUECKUMHU, (PUIUKO-XUMUUYECKUMH, XUMUYECKUMU
METOJIaMU JIJIsl pelIeHHs 3a/1a4 MpodeCcCHOHATBHON ACSITeTbHOCTH;

OIIK 5.2-ciocoOeH poBOIUTE U3MEPEHUS M HAOIFOICHUS C Y4ETOM TEXHHUKH 0€30MacHOCTH;



B pe3yabTare udydeHus JUCHUILIMHBI 00YYAKOIIMIACH HOJIKEH:
- 3HaTh: OOIINe TeOpeTHYECKUe HJeH, (pu3nuecKue SIBICHUS U 3aKOHOMEPHOCTH TEIUIOBBIX U
MacCOOOMEHHBIX TPOIIECCOB, MPOTEKAINIMX B XUMHUYECKUX PEAKTOpax; 00JacTh NMPUMEHEHHUS
pPEaKkTOpOB B IMPOMBIIIIEHHOCTH C IEJIbI0 FOTOBHOCTH K OCBOCHHMIO M 3KCIUIyaTallud BHOBb
BBOJMMOI'O O0OPYIOBaHMS; METOJUKH HH)KEHEPHO-TEXHOJIOIMYECKOTO pacuera peakTOpOB U
MaKeThl MPUKJIAJHBIX MPOrPaMM; METO/Ibl MHTeHCU(DUKAIMKU pabOoThl PEakTOpOB Ha 0a3e HOBBIX
TEXHUYECKUX PEICHUH, apOOUPOBAHHBIX METOIAMU MAaTEMATHYECKOIO MOJIETMPOBAHUS;
- HCIOJNb30BaThb CETEBbIE KOMIIBIOTEPHbIE TEXHOJIOIMM M 0a3bl JAHHBIX MpPU pacyérax
TEXHOJIOTMUECKUX NapaMEeTPOB XMMHYECKHUX PEAKTOPOB C LIEJbIO CHUKEHHUS 3aTpaT SHEPIHH,
MeTaslia, COKpalleHUs 3arpsi3HEHUS OKPYKAIOLEH Cpeibl;
- YMeTh aHAJIU3UPOBAThH PEIICHUS II0 BBIOOPY MEpedHsi HEOOXOAUMBIX MPOILIECCOB, B TOM YUCIIE B
KOOTEPAIUH C KOJUIETaMHU MPH paboTe B KOJJIEKTHBE; TEOPETHUECKH 0OOOCHOBBIBATH BBIOOP THIIA
U MPUHIUIHAIBHOTO YCTPONUCTBA M KOHCTPYKTHBHOTO O(QOPMIICHUS PEaKTOPOB, aHATH3UPOBATH
TEXHUYECKYIO IOKYMEHTALUIO TI0 BBIOOPY 000pYyH0BaHUS, TEXHUUECKUX CPEJICTB U TEXHOJIOTHU;
dopmupoBaTh 0a3y MJaHHBIX JUIS pacyéra, pPacCUMUTHIBATH M ONTHMHU3UPOBATH PEKUMHBIC
napaMeTpbl XMMUYECKUX MPOLIECCOB.
- BJIQJeTh COBOKYIHOCTbKO METOJOB TEXHOJOITMYECKOTO M THAPABIMYECKOrO0 pacuera
XUMUYECKUX PEAKTOPOB M CONOCTABUTEIBHOIO aHAJIW3a MX pe3yJbTaTOB; HABbIKAMU H
HNOHATHUSMU NPU PEUICHUM THUIOBBIX 3aJady 0 OOOCHOBAaHHIO PAa3MEPOB ammapara, BbIOOpY
ONTHMAJIBHOTO PeXKuMa paboThl, OIPEIEICHUIO PACXO/I0B TEIJIOBBIX U MATEPUAJIbHBIX TIOTOKOB;
METOJI0JIOTHEH PabOThl C OTEUECTBEHHOW U 3apyOeKHOM TUTEpaTypoil B 00JaCTH MPOILIECCOB U
anmnapaToB XHUMHUYECKOHW TEXHOJOTHMH, OCHOBHBIMM METOJaMH, CIHOCOO0AMH U CpelICTBaMHU
NOJYYCHHUs, XpaHEHHS W  KOMIBIOTEpHOH  00paboTkm  uHpOpMaLNY; OCHOBaMU

MaTEMaTHYECKOTO MOJISITHPOBAHHMS paOOTHI aIllapaToB.

4. Copep:kanue U CTPYKTYPa IMCHMILINHBI
4.1. Conep:xaHue pa3ie0B IMCHUUILIUHBI
B Tabnuue 1 nmpuBoaUTCS ONMCaHHUE COACPIKAHUS TUCIMILIMHBI, CTPYKTYPUPOBAHHOE TI0
pasgenaMm, C YKa3aHMEM [0 KaXJAOMy pasfeny GOpMbl TEKYIIEro KOHTPOJIS: 3alluTa
naboparopuoii pabdoter (JIP), komnokBuym (K), pedepar (P), pyOexusiii xontpons (PK),
tectupoBanue (T).
OO11ast TPyA0EMKOCTh IUCIUILTUHBI COCTABIISIET 5 3aueTHbIX eauHull (180 yaco)

Ta6aunna 1. ConepxaHue TUCHUILUINHBI « XUMUYECKHE PEAKTOPbLY, IEPEUEHb OLEHOUHBIX
CPEICTB ¥ KOHTPOJIUPYEMBIX KOMIIETCHIIUN



Coneprxanue pasnena Kon
®opma
Ne HaunmenoBanue KOHTPOJIHUpPYyE
. TEKYIIEeTO
pasnena pasnena MOM
KOHTPOJIA
KOMIIETCHITNH
1 2 3 4 5
®usuko-xumuueckue | Mzyuenue OIIK 5.2 JIP, I3, K, T,
OCHOBBI IIPOTEKAHUS | TEPMOJUHAMUYECKUX U PK
XUMHUYECKUX KHHETHYECKUX
1 MIPOIIECCOB 3aKOHOMEPHOCTEM
XUMHUYECKHX TPOIECCOB,
MIPOTEKAIOIIUX B
peakTopax
Mogenu uaeanbHbIX | AHAIU3 MOJEIICH OIIK 5.2 JIP, I3, K, T,
2 pEaKkToOpoB UJeANTBHBIX PEAKTOPOB PK
XuMudeckue O3HaKOMIICHUE C OIIK-2.3 JIP, I3, K, T,
peaKkTophI B YCTPOWCTBOM TUITOBBIX PK.P
3 OT/ICIIBHBIX KOHCTPYKIUH
XUMHUYECKUX XUMHUYECKUX PEAKTOPOB
MIPOU3BOJICTBAX
ITpuHuMnE! pacuera OBnageHue METOAMKAMU OIIK-2.3 JIP, I3, K, T,
4 XUMHUYECKUX pacdeTa peakTopoB PK
pEaKkToOpoB
4.2 CTpyKTypa AUCHHUILIMHBI
O0mas Tpy10eMKOCTb TUCHUILIMHBI COCTaBJIsAeT S 3aueTHbIX equamll (180 yacos).
Tadauna 2.
Bun paGotsr Cemectp 7 Cemectp 8 Bcero
OO0mas Tpy10eMKoOCTb 108 108 216
KonTakTHas padora: 42 50 92
Jexyuu (JI) 28 20 48
Ipaxmuueckue 3anamus (113) - - -
Jlabopamopnwvie pabomot (JIP) 14 30 34
CamocrosiTesibHas padora: 57 31 88
[ToaroroBka K JIeKIUsIM, KOJUIOKBUYMaM U 20 5 25
MPAKTUYECKHUM 3aHATUSAM (ITPOpadOTKa
y4eOHOro MaTepuaa Mo KOHCIEKTaM JISKIHA 1
y4eOHOM uTeparype
[ToxroroBka k TecTupoBaHuio (padora ¢ 17 5 25
TECTaMHU U BOIIPOCAMH JIJIsl CAMOTIPOBEPKH )
Hammcanne pedepara 5 5




Bun paboter Cemectp 7 Cemectp 8 Bcero

Pemenune 3a1a4 u ynpaxHeHHH 110 TEMaM 20 5 25
JEKIUU

Peaktopsl B Ipou3BOACTBE CEpPHOM 3 3
KUCJIOTBI

PeakTops!l B IpOU3BOACTBE aMMHUaKa U 2 2

a30THOM KUCIIOTHI

PeakTopbl B IpoU3BOACTBE MOJIMMEPOB 3 3
METO/IaMH TIOJTUMEPHU3ALNH 1
MOJIMKOHACHCAIIUHA
IToaroroBka u cmava 3adera U dDK3aMeHa 9 27 36
Buja nToroBoro KOHTpoJIs (3a4eT, IK3aMeH) 3a4eT JK3aMeH

Taoauua 3. JleKunoHHbIE 3AHATHA

/i

Tema

Ilenv u 3a0auu usyuenua memol: @DuU3UKO-XUMUUECKUE OCHOBbL NPOMEKAHUA
XUMUYECKUX NPOUECCO8

[IpenMer u 3amauu TUCHUIUIMHBI, €€ B3aUMOCBSI3b C JPYTMMH OOIIEUHKEHEPHBIMH U
CHeHMANbHBIMKU JUcHUIUIMHAMU. OOIue MpeacTaBlIeHUs] O PeakTopax — YCTPOHCTBaxX
JUIS IPOBEJICHUS] XUMUYEeCKuX npeBpaieHuii. Kiiaccuukanus peakTopHbIX YCTPOUCTB..

. Ienv u 3a0auu usyuenua memoi: Obujue npunyunvl paciema u KOHCMPYUpPoBaAHUs
XUMUYECKUX PEAKMOPOE

CoBpeMeHHbBIE 3aJja4dl 10 COBEPIICHCTBOBAHUIO XHUMHYECKOM TEXHOJOTHUU U
PEaKTOPHBIX YCTPOMCTB. OKOJOTHYECKHE MPOOJIEMBbl MpH padoTe XUMHUYECKUX
peakTopoB. OOmIMe MPUHIMIBI pacyeTa U KOHCTPYUPOBAHUS XUMHUUYECKUX PEAKTOPOB.
TexHonornueckoe Ha3HAYCHHE XUMUYECKUX PeakTopoB. OCHOBHBIE MOKA3aTENH PaOOTHI
XUMHUYECKUX peakTopoB. Kiaccudukanuss XUMHUYECKHX pPEaKTOpoB. PeakTopsl
HEIPEPHIBHOTO U MEPUOIUYECKOTO JICUCTBHS

Ilenv u 3a0auu usyuenua memor: Odujue npunyunvl pacuema U KOHCMPYUpPOBAHUs
XUMUYECKUX PEaAKMOPOE

®a30Boe COCTOSIHHE pPEareHTOB. [ MAPOIMHAMHUYECKHE W TEIUIOBBIE PEKUMBI PaOOTHI
peakTopoB. Opranuzanusi IBHKEHHUS pearupyromux a3z

Ilenv u 3a0auu uzyuenusn memvi: OCHO6HBIE KOHCMPYKMUGHbBIE MUNbL XUMUYECKUX
Ppeaxkmopoe.

Peaktopbl THIA pEakUMOHHOM KaMEpbl, PEaKTOpPbl THUIIA KOJIOHHBI, PEAKTOPBI THUIA
TEIUIOOOMEHHUKA, peakTopbl Tuna neyd. CTPYKTypHbIE D3JIEMEHTbl XMMHUYECKUX
peakTopoB. YcCTpoiicTBa sl IEpPEMELIMBaHUS U TEIUIOOOMEHa B  pPEaKTopax.




TpeboBaHus K XUMUYECKUM peakTopaM. BbIOOp XMMHUECKHUX peaKTOPOB

Ilenvy u 3a0auu usyuenus memot: Modenu uodeanvnvix peakmopog. OCHOBHbIE
IIOJIOKEHUSI TEOPUH XUMHUYECKHX peakTopoB. Maremartnyeckoe MOJENIMpPOBaHHUE Kak
METOJ, UCCIENOBaHUSI XMMHYECKUX IMPOLECCOB M pPEaKTOpoB. TepMoaMHaAMUYECKUE U
KMHETUYECKUE OCHOBbl XHMMHUYECKUX IPOIIECCOB B  pEaKkTopax. YpaBHEHHUS
MaTEpUaIbHOTO U TEIJIOBOrO 0alaHCOB B XMMHUECKHUX PEaKTOpax

Llens u 3a0auu uzyuenua memoi: Mooenu uoeanpbHvlX peaKmopos

Knaccupukamuss wmareMaTHUECKUX MOJENEeH XHUMHYECKHMX pPEaKTopoB. Peaktop
UJCAIBHOTO BbITeCHEHUs. l3MeHeHue nmapaMerpoB Ipoliecca B PeakToOpe HACAIBHOTO
BBITECHEHHUs. XapaKTepUCTUYECKOE YPABHEHUE PEAKTOPA NIACAIBHOIO BBITECHEHMUS.

Ilens u 3a0auu uzyuenun memoi: Mooenu udeanpbHbIX PeaKmopos
Peaktop wuaeanbHOro cmemnieHus. XapakTEpPUCTUUYECKUE YPaBHEHHUS IPOTOYHOTO H

MEPUOJANYECKOI0 PEAKTOPOB NpU IOJHOM IepeMmemnBaHuu. Kackan peakTopos
U/ICaTbHOTO CMEIICHUs. AHATUTUYCCKUA U Tpa@UUECKUil METOABI pacyeTa XUMHUUECKUX
peakTtopoB. CpaBHMTENbHAs XapaKTEPUCTUKA U BBIOOP MoJesIel HealIbHBIX PEAKTOPOB.
OTKJIOHEHHE pEaNbHBIX PEAKTOPOB OT WACAIM3UPOBAHHBIX Mojenel. [IpuumHel
OTKJIOHEHHMH OT UJI€aJIbHBIX PEKUMOB

Ileny u 3a0auu uszyyenus memvi: Knaccugpurkayus xumuueckux peaxmopogé no
MEeNn108bIM PEHCUMAM.

Amuabatnyeckue, HW30TCPMUYCCKHE W TOJIHTEPMHUYECKHEe peakTopbl. CrocoObl
MOJJICP)KAHUST TETUIOBOTO pPEeXUMa. YPaBHEHUS TEIUIOBOrO OajaHca XUMHUYCCKUX
pEaKTopoB

Ilenv u 3a0auu usyuenusn memwvi: Knaccugukayus Xxumuueckux peaxkmopog no
Menio6viM pedcumam.

[IpuHmun  pacuera peakTOpoB, pPabOTAIOMIMX B HM30TEPMUYECKUX  YCIOBHUSX.
HeunzotepMuueckue mporecchl B XUMHUYECKUX peakTopax. Opranuzanus TeriooOMeHa B
PEaKIIMOHHON 30HE XUMHUYECKHX peakTopoB. I[Ipodumu Temmeparypbl u CTENeHH
npespauieHus. CBs3b TEMIEpaTypbl M CTENEHU NpEeBpalleHus Uil aauadaThdecKoro
npouecca. OnTuMusanus TEMIIEPaTYpPHOIO PEKKMMa B MHOTOCIOMHOM peakTope Ipu
an11adaTUYEeCKOM POTEKaHUU 00PAaTUMOM peakluu.
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Lenv u 3a0auu usyuenusn memoi: Knaccugukayus xumuueckux peaxmopos no
MENn106bIM PEHCUMAM.

TemneparypHass yCTOHYMBOCTH pPeakTOpPoB. UHCIO M yCTOWYMBOCTH CTAllMOHAPHBIX
PEKMMOB B IIPOTOYHOM PEAKTOPE MICAIBLHOIO CMEUICHHUS. ABTOTEPMHUUECKHIA PEAKTOP C
BHYTPEHHUM TEIUIO00OMEHOM

11

Ilens u 3a0auu uzyuenusn memoi: Ilpomviuinennovle xumuueckue peaKmopbl.
OcHoBHbIE TpeOoBaHUs K MIPOMBIIIJICHHBIM XUMHYECKUM peaxkTopam.
[Ipou3BoaUTENbHOCTh M HMHTEHCHUBHOCTH paboThl  peakTtopa. Kiaccudukanus
MPOMBIIUICHHBIX XUMHUYECKUX PEaKTOpOB. PeakTopsl Uis Ta30BbIX TOMOTCHHBIX
MIPOLIECCOB. YCTPOMCTBO JJIsi CMEIICHHS B3aUMOJCHCTBYIOIIUX pPEareHTOB: COILIO,
MKEKTOP, LIEHTPOOEKHBII cMecuTenb. KamepHbie U TpyOuaThie peakTophbl

12

Llenv u 3a0auu uzyuenun memot: IIpomviuuniennvie Xumuueckue peaKmopbl.

Peaknuy U151 )KHIKOCTHBIX TOMOT€HHBIX ITPOLIECCOB. MeXaHMYECKOE U ITHEBMAaTUYECKOE
nepemenminBanre. KOHCTpyKIIMM MEXaHMYECKMX MEMIANIOK. Y CTPOMCTBA JJIA MOJABOAA U
otBoza Teruia. KojaoHHbIE peakTOpbl HACAIIBHOTO BBITECHEHUS. ABTOKIIABbI

13

llellb u 3a0auu u3yuenus memaol: Hpommumennbte XumuuecKue peakmopbl.




Peaktopbl 115 Ta30KUAKOCTHBIX T'€TEPOr€HHBIX IpoleccoB. llneHOouHblE KOJOHHBIE
peakTopel TpyO4aTOro M HAcaJOYHOrO THUIOB. BHIbl M XapaKTepUCTUKH HacaJoK.
TpeboBanus, npeabsaBisieMble K HacaakaM. bapOoTaxxuble peakTopbsl. TUIIBI Tapenok, ux
CpaBHUTEJIbHAS XapaKTEPUCTUKA

Lenv u 3a0auu uzyuenua memot: IIpomviuiniennvie xumuueckue peaKmopbl.
Kosionnsle peaktopsl pa3opsi3rusatomiero tvna. CrnocoObl AUCHIEPTUPOBAHUS KHUIKOM

14 | dasbl. Peaktopbl nmeHHoro tuma. PeakTopsl Ui reTepOreHHbIX MPOLECCOB C TBEPAOH
¢azoii. PeakTtopbl Ui HpPOLIECCOB B CHUCTEME <« KHMIKOE-TBEPI0E» (PacTBOPEHHE,
SKCTPAarupoBaHUE, KPUCTAIIIN3ALH ).

Llens u 3a0auu uzyuenua memoi: Ilpomoviuinennovle xumuueckue peaxmopbl.
PeakTopsl ¢ (QUIBTPYIOIIMM W B3BEIICHHBIM CJIOEM TBEPAOrO peareHra. PeakTopsl c

15 [IEPEMENIMBAIOIIMMY  yCTPOMCTBaMH. PeakTopel co mIHeKaMH. Tumbl peakTopoB s
HEKaTaIUTUYECKUX IIPOLIECCOB B CHCTEME «ra3-TBeproe». KoHCcTpyknuu mneyeil.
[IlaxTHBIE, MONIOYHBIE, TPyOUaThle, OapabaHHbIe, KaMepHble reuu. Ileun co B3BeLIeHHBIM
CJI0EM
Llenv u 3a0auu uzyuenua memoi: Ilpomviuinennovie Xumuueckue peaKmopbl.

16 | Peakropbl rereporeHHOro karaiausa. KOHCTPYKIMM KOHTAKTHBIX —aIapaTroB C
HEIOJIBUKHBIM, ABMXKYIIIMMCS U B3BEIICHHBIM CJIOEM KaTallu3aTopa..

Llenv u 3a0auu uzyuenun memot: IIpomviuiniennvie xumuueckue peaKmopol.

17 AHanu3  pabOThl  MHOIOCTYNEHYAThIX  KATAJIUTHUYECKUX  peakTopoB. THUMOBbIE
KOHCTPYKLUHU MPOMBIIIJIEHHBIX XMMHUYECKUX PEAKTOPOB B TEXHOJIOIMH HEOPTaHUYECKUX
BELICCTB

JlabopaTopHbie padoThl
Taoauua 5.
Ne Ne Tema 3anaTHA Kon-Bo

BaHATHS| TEMBbI 4acoB

V3yueHne TeXHUKU O6e30I1acCHOCTH Ipu paboTe B JabopaTopun 2
[IPOLIECCOB U allapaToB XUMUYECKOW TEXHOJIOTUU

2 |AccienoBaHue HeCTAllMOHAPHOTO TEIIOOOMEHA B ammapare ¢ 6
MEIIAIKON

1 [KuHeTuka peakiuu MOJMKOHIEHCAIIMH IIPU CUHTE3€ MPOCTHIX 4
o GUpoB

2 MarepuasibHblii 6aJaHC peakluy MOJIUKOHAEHCAlUY IpU 4
CHHTE3€ IPOCTHIX MOIUIPUPOB

2 [TerutoBoii OalaHC XMMHYECKOTO PEaKTOpa MPH CHHTE3E 4
[IPOCTHIX TOTMIPUPOB

1 Pacuer nepemMemMBarOIUX YCTPOUCTB A1 XUMUYECKHUX 4
[PEaKTOpOB

3 |Pacuer OCHOBHBIX IIapaMETPOB Ipolecca  IOJIy4YECHHUs 10
noanm3GupkeToHa B JaOOPATOPHOM pEaKTOpe (KUHETHYECKHUE
[apaMeTpsl, MaTEpUaJIbHBIN, TEIUIOBON OasaHchl,
[epEMEIINBAIOIIEE YCTPOHCTBO)




© N oy
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10.
11.
12.
13.
14.
15.
16.

CamocTrosiTeIbHOE H3YYCHHUE Pa3aejIoB JUCHUITIJIUNHBI

Tab6aunua 6.
Ne Bormpocsl, BEIHOCHMBIE Ha CAMOCTOSITENIBHOE U3YUYEHUE Kom-Bo
pasnen 4acoB
a
1 [loaroroBka K J€KUUSAM, KOJJIOKBUYMaM U IPAKTUYECKUM 3aHITHIM 13
(mpopaboTka yueOHOro Marepualia o KOHCIEKTaM JEKIUI 1 yueOHOM
JauTepaType
[MoxroroBka kK TecTUpoBaHUIO (paboTa ¢ TeCTaMH U BOIIPOCAMH ISt 8
CaMOIIPOBEPKH )
Hamucanue pedepara 3
Pemrenne 3ama4 u ynpaxHeHHUH 110 TEMaM JIEKIIUA 25
PeakTopsl B IpOU3BOACTBE CEPHON KHUCIIOTHI 2
Peaktopsl B Ipon3BoACTBE aMMHUaKa U a30THOU KUCIIOTHI 2
PeakTopsl B Ipon3BOACTBE MOJIMMEPOB METOAAMM ITOJIMMEPU3ALIUU U 3

INOJIMKOHACHCAIlHN

Ha camocrositenbHyt0 paboTy CTYAECHTOB I10 y4€OHOMY IUIaHy OTBOAMTCS 57 4acoB.

Tembl pedeparton

1o npeaMeTy «XuMHYecKHe PeakTopbD» CTYIeHTOB 4 Kypca

Peaktop B mpon3BoJCTBE aMMHaKa

Peaktop Ui oKuCiIEHMS KENEe3HOro KoaueaHa U rnoyrydeHus okcuaa cepsl (IV) —

MEXaHUYCCKUCEC ITI0JIOYHBIC II€YU

Peaktop Ui OKHCIIEHHS KEJNEe3HOro KoueaHa U rojiydeHus okcuaa cepsl (1V) - neun
IBIJIEBUIHOTO 00XKUTa

PeaKTop AJIs1 OKUCJICHUS JKCJIC3HOI'O KOJUEAaHa U IOJIYUCHUA OKCHU/Ia CCPhI (IV) —I1€4H" CO

B3BCIIEHHBIM (KHUIISIIUM) CIIOEM

Peaxrop st okucnenust SOz B SO;

Peaxrop ni1s nosryueHust BOZOpoAa U3 MeTaHa
Peaxrop nist okuciienus ammuaka 10 NO

Peakrop mist mosryuenus cynepdocdara

Peaktop B mpon3BOACTBE AMMUAYHOW CEITUTPHI
PeakTop B mponsBojacTBe KapOammua

PeakTop B npon3BOACTBE COABI

PeakTop B mpon3BOACTBE METaHOIA

PeakTop B mpou3BoACTBE 3TaHOIa

Peaktopsl B IpOM3BOICTBE JUBUHUIIA
Peaktopsl B IpOM3BOICTBE allETHIICHA
PeakTop B mpou3BOACTBE aneTaibAeTruIa

17. PeaxkTop B IpOM3BO/CTBE YKCYCHOM KUCIIOTBI




5. OueHoYHBIC MATEPHAJIBI A/ TEKYIEro U pyOe;KHOI0 KOHTPOJIsI YCIIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

@opMbl KOHTpOJISI TO  JUCHMIUIMHE "XHMHUYECKHE PEAKTOphI"  ONpENessioTcs B
COOTBETCTBUHM C Y4YeOHBIM TIUTAaHOM O0Opa30BaTENBbHON TPOTPaMMBI M B COOTBETCTBUU C
neiictyromuM  Ilonoxennem o OalIbHO-pEHTHHIOBOM CHCTEME OLEHKH YCHEBAaeMOCTH
ctynenTos KBI'Y: TectupoBanue, KOJUIOKBUYM, 3a4eT.

KoneunbiMu  pesyiapTaTaMM  OCBOEHHMS  IPOrpaMMbl  JUCLUIUIMHBI  SIBJISIOTCA
c(OpMHUPOBAHHBIE KOTHUTUBHbBIE JIECKPUIITOPBI «3HATH», «YMETbY», «BJIAJIETh», PACIIUCAHHbBIE 110
OTJENbHBIM KoMIeTeHIus M. DopMupoBaHue 3TUX JECKPUIITOPOB IMPOUCXOAUT B TEUEHUE BCETO
ceMecTpa Mo ATallaM B paMKaXxX pa3IM4yHOr0 BUJA 3aHATUH U CAMOCTOSATEIbHOW paboTHI.

B xone u3ydeHus MUCHUILIMHBI TPETyCMATPUBAIOTCS MEKYUiUil, PyOexcHblil KOHMPOlb
U NPOMENCYMOUHAA AMMEeCMayUs.

5.1. Texywyuii Kommponvb yCIEBaeMOCTH OOecleYMBaeT OLEHMBAHHWE XOJla OCBOCHUS
JUCHUIUIMHBL «XMMHUYECKHE PEAKTOPBl» M BKIIIOYAET: OTBETHI HA TEOPETUYECKHE BOIIPOCHI HA
IPAKTUYECKOM 3aHSITHM, pELICHUE MPAKTUUECKUX 3aJad M BBINOJIHEHHME 3aJaHuil  Ha
IIPAKTUYECKOM 3aHSATUHU, CAMOCTOSATEIBHOE BBIIIOJIHEHNE WHAMBHUIYAJIbHBIX JOMAIIHUX 3a/laHui
(HanpuMmep, peleHHe 3a/1a4) C OTYETOM (3aIIUTOI ) B YCTaHOBJIEHHBIN CPOK.
5.1.1. Ouenounvie mamepuanvt Ona mexKywieco Koumpoas. Llenv mexkywezo Koumpons —
OLIEHKa pe3yJIbTaTOB pabOThl B CEMECTPE U OOecreueHue CBOEBPEMEHHOW 00paTHOM CBS3H, AJIS
KOppeKIMHu OOydYeHUsI, aKTUBU3AIUM CaMOCTOSTEIBHONH paboThl oOyuaromerocs. OOBEKTOM
TEKYLEr0 KOHTPOJI SIBJISIOTCS KOHKPETU3MPOBAHHBIE pe3yibTaThl 0OyueHHsl (yueOHble
JOCTHIKEHUS) 10 JUCLUIUINHE

Bonpocwi kK mexywiemy konmpo.io
1. OOmme mnpeacraBieHUss O PEAKTOpaX — YCTPOMCTBAaX sl MPOBEACHUS XUMHUYECKUX
npeBpateHuid. Kiaccugukaiys peakTopHbIX YCTPOMCTB.
2. CoBpeMeHHBIE 3aa4M 10 COBEPIICHCTBOBAHUIO XUMHYECKOW TEXHOJIOIMM M PEaKTOPHBIX
YCTPOMCTB.
3.Dkonornveckne npooIeMbl Ipu paboTe XUMUIECKUX PEaKTOPOB.
4. TexHOIOTUYECKOEe HA3HAYEHUE XUMHUUYECKUX peakTopoB. OCHOBHbIE IOKa3aTelud pPabOThI
XMMHMYECKHUX PEaKTOPOB.
5. Knaccudukanust XUMHUECKHX PEaKTOpOB. PeakTopbl HENMpEephIBHOTO M IMEPHOANYECKOTO
JICHCTBUS.
6. @a30BO€ COCTOSTHUE PEAareHTOB.
7. 'mapoauHaMu4ecKkue pexuMbl paboThl peaKTOPOB.

8. TerutoBbIE peKUMBI pabOTHI PEaKTOPOB



9. Opranu3zanus ABHXEHUS pearupyromux ¢as.

10. OcHOBHbBIE KOHCTPYKTHUBHBIE THIIBI XUMUYECKMX PEAaKTOPOB. PeakTopbl Tuna peakluOHHON
KaMepbl, peaKTOPbl TUIIA KOJOHHBI, PEAKTOPBI TUIIA TEJIO0OMEHHHUKA, PEAKTOPhI TUIIA IIEUH.

11. CrpykTypHbIE 3JIEMEHTHl XMMHUYECKHUX PEAKTOPOB. YCTpPOWCTBA JJsl MEPEMEIINBAHUS U
TEII000MEHa B peakTopax.

12. TpeboBaHUs K XUMHUECKUM peakTopaM. BeIOop XuMuueckux peakTopos.

13. OcHOBHBIE MOJIOKEHHS TEOPUU XUMHUYECKUX PEAKTOPOB.

14. Marematuueckoe MOJAEIMPOBAHUE KAK METOJ| MCCIEIOBAHMUS XUMHUYECKHX IPOLIECCOB U
PEaKTOPOB.

15. TepmoauHamMuuecKkrie OCHOBBI XUMUYECKUX ITPOLIECCOB B PEAKTOPAX.

16. Kunetnueckre OCHOBBI XMMHUECKHUX MPOIIECCOB B PEAKTOPAX.

17. YpaBHeHUs MaTepuanbHOIO U TEIJIOBOIO 0aJlaHCOB B XUMUYECKUX PEAKTOpax.

18. Knaccuduxanus mMareMaTHUECKUX MOJETIeH XUMHUECKUX peakTopoB. PeakTop uieasbHOro
BBITECHEHUS.

19. U3menenume mapaMeTpoB  Ipoliecca B PEAKTOPE  HUACAIBHOTO  BBITCCHEHUSI.
XapakTepucTUYeCKOE YPaBHEHNE PEAKTOPA UJI€AIbHOTO BHITECHEHUS.

20. PeakTrop WHI€aJbHOTO CMEUICHHs. XAapaKTEPUCTHYECKUE YPAaBHEHUs IIPOTOYHOIO U
NEPUOANYECKOT0 PEAKTOPOB IIPH ITOJIHOM IIEPEMEIINBAHHH.

21. Kackag peakTopoB HA€aJIbHOTO CMEILIECHUS.

22. AHanMTHYECKUH 1 rpadUuecKuii METO/IbI pacyeTa XMMUYECKHX PEaKTOPOB.

23. CpaBHUTEIbHAS XapaKTEPUCTHKA U BBIOOP MOAEIEeH naeaIbHbIX PEAKTOPOB.

24. OTKIIOHEHHE peabHbIX PEAKTOPOB OT UACAIU3UPOBAHHBIX Mojenel. [Ipnunnsl OTKIOHEHNH]
OT UJEAJIbHBIX PEKUMOB

25. Knaccudukanus XUMHYECKHX pPEAaKTOPOB IO TEIUIOBBIM peXuUMaM. AquadaTHyecKue,
U30TEPMUYECKUE U NTOJIUTEPMUUECKHUE PEAKTOPHI.

26. CnocoObl moaJiepKaHus TEIUIOBOTO peXMMa. YpaBHEHMs TEIJIOBOTrO OajaHca XMMHYECKHX
pEaKTopoB.

27. I30TepMuUecKHe MPOLECCHl B XUMUYECKUX PEAKTOpaXx.

28. BausHuMe CTpPYKTyphl IIOTOKa, IIapaMeTpoB IHpolecca (TeMmmeparypbl, JaBICHHUS,
KOHLIEHTPALlMK, BPEMEHU MPOTEKaHMs) Ha TMOKa3aTenu (PyHKIMOHUPOBAHMS peakTopa (CTEeNeHb
IIPEBpALEHMs] PEareHTOB, BBIXO/] POYKTOB, CEIEKTUBHOCTD IIPOLIECCA).

29. BrnusHue TUNa XUMHYECKOH peakiuu (00paTuMoil 1 HeoOpaTHMOM, TPOCTOM M CIIOKHOMN) Ha
nokaszareiau (yHKIMOHMPOBAHUS peakTopa (CTENEeHb NPEBpAILEHUs pPEareHTOB, BbIXOJ
HPOJYKTOB, CEJIEKTUBHOCTb MPOLIECCA).

30. ITpuHIMND pacdera peakTOpoB, pabOTAOIIMX B U30TEPMUICCKUX YCIIOBHUSX.



31. HeuszorepMuueckue mpouecchl B XUMHUECKUX peakTopax. OpraHuzanus TeruiooOMeHa B
PEaKIMOHHOM 30HE XUMHUECKUX peakTopoB. [Ipodmin Temneparypsl U CTeNeHH MIPEBpaILEHUS.
32. Cpsi3b TeMIEpaTyphl ¥ CTETICHN TPEBPALICHHS IS aI1a0aTHIECKOTO MPoLecca.

33. OnTuMm3aIys TeMIEepaTypHOTrO PEeKMMa B MHOTOCJIOWHOM PEaKTOpe MpU aTuadbaTHudecKoM
HNPOTEKAHUU 0OPAaTUMOI peaKIyH.

34. TemneparypHasi yCTOMYMBOCTb PEAKTOPOB. YNCIIO U yCTONYMBOCTH CTALIMOHAPHBIX PEKUMOB
B IIPOTOYHOM PEAKTOPE UACAIBHOIO CMEIICHHUS.

35. ABTOTEpMUYECKHI PEaKTOP C BHYTPEHHUM TETZIOOOMEHOM.

36. OcHOBHBIE TpeOOBaHUS K MPOMBILIUIEHHBIM XUMUYECKUM peakTopaM. [Ipon3BoauTenbHOCTh
U MHTEHCUBHOCTb paboThl peakropa. Kitaccudukanus npoMbIIIJIEHHBIX XUMUYECKUX PEAKTOPOB.
37. Peaktopbl i Tra30BbIX TOMOIEHHBIX IPOLECCOB. YCTPOWCTBO JUISl CMELICHHS
B3aMMOJIEMCTBYIOLIMX PEAreHTOB: COILIO, 3KEKTOp, LIEHTPOOESKHbIN cMecuTenb. KamepHble u
TpyOuaThle peakTOphI.

38. Peakuum Ui KUAKOCTHBIX I'OMOIEHHBIX IIPOLIECCOB. MeXaHMYEeCKOe U ITHEBMATHYECKOE
nepememyBanue. KOHCTpyKIIMM MEXaHMYECKUX MEINAJIOK. Y CTpPOWCTBA I IOJBOJA M OTBOJA
teria. KoJIoHHBIE peaKTOphl UI€aIbHOTIO BEITECHEHUS. ABTOKIIABBI.

39. PeaxkTopel Uil Ta30KUAKOCTHBIX T'€TEPOTrE€HHBIX IpoueccoB. [lneHouHBIE KOJIOHHBIE
pEaKTophl TpyOUaTOro M HaCaJAO4YHOIO TUHOB. BHIbl M XapakTepuCTUKU Hacalok. TpeboBaHus,
npeabsaBIsieMble K HacaakaMm. bapOoTakHble peakTopbl. THIIBI Tapelok, UX CpaBHHUTEIbHAs
XapaKTEPUCTHKA.

40. KonoHHble peakTopsl pa3opbi3ruparoiiero tTuna. CrnocoObl JUceprupoBaHus KUAKON (azbl.
Peaktops!l neHHOrO THIA.

41. PeakTopbl Ui T€TEPOTCHHBIX IMPOIECCOB C TBEpHOi (a3oil. PeakTophl sl MpOIECCOB B
CUCTEME OKHJIKOE-TBEPJ0E» (pPaCTBOPEHUE, IKCTPArupOBAHKE, KPUCTAILIIU3ALMS ).

42. PeakTopbl C (QUIBTPYIOIIMM U B3BELICHHBIM CJIOEM TBEpPAOIro peareHra. Peakropsl ¢
NEpPEMELINBAIOUIMMH YCTpOHCTBaMH. PeakTopsl cO IIHEKaMHU.

43. Tumbl peakTOpOB Ul HEKATAIUTUYECKUX IPOLECCOB B CHUCTEME «ra3-TBEPAOE.
Koncrpykuun neueii. lllaxtHeie, mono4Hble, TpyO4aTeie, 6apabanubie, kKamepHble nieun. [leun co
B3BCILIEHHBIM CIIOEM.

44. PeakTopbl TeTepOreHHOro Karaiu3a. KOHCTpyKIIMKM KOHTAaKTHBIX allapaToB ¢ HEMOABUKHBIM,
JBIDKYIIUMCSL M B3BELICHHBIM CJIOEM KaTaiuu3aTopa. AHamu3 paboThl MHOTOCTYHNEHUYATHIX
KaTaJIUTUYECKUX PEAKTOPOB.

45. TunoBble KOHCTPYKUMH IPOMBIIUICHHBIX XHMHYECKMX PEAKTOPOB B TEXHOJOTUU

HCOPraHN4YCCKUX BCIICCTB.



46. TunoBble KOHCTPYKIIUU MPOMBIIUIEHHBIX XUMUYECKHX PEAKTOPOB B TEXHOJIOTUU OCHOBHOIO
OpPraHUYECKOT0 M He(PTEXMMHUYECKOTO CHHTE3A.
Kpumepuu ghopmuposanua ouenok ycmmnozo onpoca

YCTHBIA ONpoC SIBISICTCS OAHUM W3 OCHOBHBIX CIIOCOOOB yueTa 3HaHWK 00ydYaromierocs
M0 JUCHUIUTNHE «XUMUYECKUE PEaKTOPB». Pa3BEPHYTHIM OTBET CTYJCHTA JOJIKEH MPEACTABISATh
co00i1 cBsI3HOE, JIOTHYECKH IOCIIeIOBATEIbHOE COO0IIeHONE Ha TaHHYIO TeMY, MOKa3bIBaTh €ro
yMEHHUE IPUMEHSTH ONPEICTICHUS.

B pesynbrate ycTHOrO Oompoca 3HaHHS OOYYaroIIErocsl OLEHWBAIOTCS MO CIIEAYIOMIEH
HIKae:

8 ©ami0B (32 OAHY KOHTPOJIBHYIO TOUKY) CTABUTCS, €CIIM 00yUaroluiics:

- TIOJIHO M3J1araeT U3yyeHHbI MaTepual, 1aeT NpaBUIbHOE ONpeesIeHUuE TIOHATUAM Kypca
- M3J1araeT MaTepual Mocae10BaTeIbHO U NPAaBUIBLHO
- o0HapyXuBaeT TMOHMMaHHE MaTepuana, MOXKeT O0OCHOBAaTh CBOM CYKJEHUS, MPUMEHUTHh
3HAHUA HAa TPAKTHUKE, IPUBECTH HEOOXOAUMBIE IPUMEPDI
7 6aJUI0B CTaBUTCS, €CJIM O0YYaIOUIMIACS TAeT OTBET, YAOBJIECTBOPSIOUINHA TEM XKe TPeOOBAHUSIM,
4TO M s Oayuia 8, Ho jomyckaer 1-2 omuOKU, KOTOPBIE caM e UCTPaBIseT, U 1-2 HemoueTa B
MOCTIEI0BATEIHLHOCTH U3I0KEHHS
5 6ansoB craButrcs, ecnu oOydaromuiics OOHapy»XKMBaeT 3HAHME W TMOHHUMAaHHE OCHOBHBIX
MMOJI0KEHUH JaHHOM TEMBI, HO:
- M3J1araeT MaTepuaj HeMOJIHO U JOIYCKaeT HETOYHOCTH B ONPECIICHUN OHATUI
- HE yYMeEeT JIOCTaTOYHO TIJIyOOKO U JI0Ka3aTelbHO OOOCHOBATH CBOU CYXKACHHS U TPUBECTH
PUMEPBI
- U3JIaraeT MaTepuas HelocCye10BaTeIbHO
0 OamnoB cTaBUTCS, e€ciaM OOyd4aromuicss OOHApy)KMBaeT He3HaHHWE OOJbIIeH YacTu
COOTBETCTBYIOILIETO pa3jiesia U3yuaeMoro Marepuala, J0myckaeT omuOKU B (GOpMyITHMPOBKAX
5.1.2. Ouenounvie mamepuanvl 014 CAMOCMOAMENbHOU padomuvl  odyuaroujezocs,

konmponupyemsle komnemenyueit OIIK-2.3; OIIK-5.2 (munoevie 3a0auu)

[lepedyenp TUMOBBIX 337124 CPOPMUPOBAH B COOTBETCTBUU C TEMAMU JUCIUTUIMHBI U
TEMaTUKOW MPAKTHYECKUX 3aHATHH.
1. B kakoM U3 clenyIonmx ciry4aeB peakiiis BO3MOXKHA MPH JIIOOBIX TemrnepaTypax a) AH <0,
AS>0;6) AH<0,AS<0; B)AH >0,AS >0
2. B kakoM W3 CIeAYIONMX CIy4acB peakiis HeOCYIECTBIMA TIPH JIFOOBIX TEMIIepaTypax a)
AH>0,AS>0;06) AH>0,AS<0; B)AH <0,AS <0
3. Peaknust Mexy BemectBaMu A u B Boipaxaercst ypaBHeHuem A + 2B --> C. HauanbHbie

KOHIICHTpaIu cocTaBisiioT [A]o = 0,03 moms/i, [B]o = 0,05 moub/n. KoHcTanTa ckopocTH



peaxiuu = 0,04. Haiftu HauanbHyI0 CKOPOCTh PEaKIMU U CKOPOCTh PEAKIIUU T10 HCTEUYEHUIO
HEKOTOPOIr'0 BPEMEHH, KOT/Ia KOHIIeHTpalus BemiectBa A ymenbiutcs Ha 0,01 Monb/n

4. ITpu HekoTopoii Temneparype paBHoBecue B cucteme 2NO2 =2 NO +0O2

YCTaHOBUJIOCH TIpH ciieayronmx KoHIeHTpanusx [NOz] = 0,006 momns/n, [NO] =

0,024 monw/n. HaliT KOHCTaHTY paBHOBECHSI pEaKIIMU U UCXOJIHYI0 KOHIIeHTpario NO:

5. Ha ynapuBanue noctynaer 10000 xr 50% pactBopa ammuaunoil cenutpsl NH4NOs. Tlocne
ynapuBanus mnony4aior 5500 kr pactBopa ¢ KoHIEeHTpamued kKucinoTel 95%. CocTtaBuTh
MaTepuaIbHBINA OallaHC Mpoliecca BhITapUBaHUS

6. Cyxoil KOHBepTUPOBaHHBIN ra3 (a30THO-BOAOPOAHAs cMmech) coctaBa 28% CO., 3% CO,
51,4% H» , 16,8% N2, 0,5% (O2 + CH4) u 0,3% H>S noasepraercs nonnoi ounctke ot CO,, CO
u H>S. TloncunTaTh: a) cocTaB rasa nocjae O4YMCTKH; 0) CKOJIBKO MOYKHO MOJTYYUTh JJIEMEHTapHON
cepbl u3 1000M? cyxoro rasa, eciiv O4MCTKY €ro or H»S BecTH ¢ yTuimsanueii cepol

7. Ta3, comepxammii 5% NH; (mo ob6wvemy) co ckopocteio 3000qM MHH MOCTyHaeT B
abcopOuumonnyto OamHio, B kotopoit NH3 mornomaercst Bogoit. Coaep:xanne NH3 B oTxoasiem
3 Oamnu raze 0,13%, temmeparypa raza mpu Bxoae B Oamuio 40°C, Ha BeIXOAE 20 °C,
BaKyyMETpPUUECKOE JIaBJIEHUE Ha ra3onpoBojie: Npu Bxoje raza 20,3 MM Boa. cT. Ha Beixojae 20
MM pT. cT. [logcunTaTh: a) TUHEIHYIO CKOPOCTh Tajia MpH BBIXOJE U3 a0COPOLMOHHON OalliHwu,
eclii BHYTPEHHMH JauaMeTp TraszomnpoBojga paBeH 150 mMm; 0) KOJIMYECTBO aMMHUaKa,
abcopOupyemMoro B Oamrxe.

8. Ompenenutp mporecc npeBpamieHuss SO> B SO3 B koHTakTHOM ammapare npu 450 °C u
HOpPMAJIbHOM JaBJICHUH, €CIIM PEAKIHS JOCTUTaeT CBOEero paBHoBecus u cmech (SO2 + O2) B3siTa
B CTEXUOMETPUYECKOM OTHOLICHHH.

Kpumepuu ¢opmuposanun ouenok no 3a0anusam 011 camocmosamenbHou padomol
cmyoenma (munoewle 3a0auu):

«omauynoy (6  OamnoB) - oOydaroluiics Moka3ayl TyOOKHE 3HaHUS Marepuana Io
MOCTaBJIEHHBIM BOMPOCaM, TPAMOTHO, JIOTHYHO €r0 W3JIaraer, CTPYKTYPUPOBAT U JIETATU3UPOBAIl
uHpopManmto, wu30eras MPOCTOr0 TOBTOPSHHS HWH(POpPMAIMKM W3 TEKcTa, WHPOpPMAIHUs
npejcTaBicHa B repepaboranHoM Buzie. CBOOOIHO HCTONB3yeT HEOOXOAMMBIC (HOPMYIIBI TIpU
peLleHUH 3a]1a4;

«xopowoy (5 6annoB) - oOyyaroIIUKCs TBEPJO 3HAET MaTepHall, TPAMOTHO €ro H3Jjaraer,
HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCE PEILICHUS 3a/1a4;

«yooeremsopumenvroy (3 Oamna) - oOyJaronuiics UMeeT 3HaHHMsI OCHOBHOTO MaTepHualia
T0 MMOCTaBJICHHBIM BOIIPOCaM, HO HE YCBOWJI €ro JIeTallell, IOMyCKaeT OT/AeIbHbIE HETOUHOCTH TPU
peLleHUH 3a/1a4;

«Heyooe1emeopumebHo» (MeHee 2 6ayIoB) — 00yJarONIMICS TOMyCKaeT rpyOble OIIMOKN



B OTBETE Ha MOCTABJICHHBIC BOMIPOCHI U TIPY PEIICHUH 3a1a4
5.2. Ouenounvie mamepuanwt 011 pyoescHo20 KOHMPOJIA.

Pybesxcuvtii.  KoHmponb OCYHIECTBISIETCA 1O OoJjiee WM MEHEe CaMOCTOSTEIbHBIM
pasnenaM — ydeOHBIM MOIYJISIM Kypca W TMPOBOAMTCS 10 OKOHYAHWU HW3YYCHHS MaTepuaia
MOJIyJii B 3apaHee YCTaHOBJICHHOE BpeMs. PyOeXHbII KOHTPOJb MPOBOAMUTCA C LEJBIO
OTpe/ieieHHs] KauecTBa YCBOCHHUS MaTepuaia ydeOHOro MoJylisi B IlesioM. B TedeHue cemectpa
MIPOBOJIUTCS. MPU MAKUX KOHMPOJIbHBIX MEPORPUAMUA NO ZPAPUKY.

B xauectBe (opM pyOSKHOTO KOHTPOJISI MOXKHO HCIOJB30BaTh TECTUPOBAHUE
(MUCbMEHHOE WJIM KOMIIBIOTEPHOE), MPOBEACHHUE KOJUIOKBUYMa WM KOHTPOJBHBIX pPadoT.
Brimonnsiembie paboThl JODKHBI XpaHUThCd Ha Kadeape B TEYEHHWH Y4yeOHOro rojga M IO
TpeOOBaHUIO TIPEJOCTABIIATLCS B YIIpaBJIEHUE KOHTPOJI KadecTBa. Ha pyOeKHbIe KOHTPOJIHHBIC
MEpPOTIPUSATUSL PEKOMEH]IyeTCsl BBIHOCHTH BECh MPOTPAMMHBIN MaTepuan (Bce pas3aeiibl) IO
JIUCLIMIUIMHE.

5.2.1. Ouenounvie mamepuaivt 0,11 KOHMPOJIbHOU PAdomvl: (KOHMPOAUPyeMas KOMHEMeHUUA

OIIK-2.3; OIIK-5.2)

B xax oM cemecTpe mpoBOIATCS 3 KOJUIOKBUYMa, KOTOPBIE OIEHUBAIOTCS 110 8 OaJTOB KaXK bl
st TecTupoBaHuUsi COCTaBIICHBI TECTOBBIC 33/JaHUS, KOTOPBIE BKIFOUEHBI B KOHTPOIUPYIOILYIO
nporpammy, co3laHHyr Ha 0a3e amantuBHOU cpenbl TectupoBanus (ACT). ACT (amantuBHas
cpela TeCTHMPOBaHMs) B HACTOSIIEE BpeMsi IIMPOKO BHeapsieTcss LleHTpom TectupoBaHus Hpu
OenepaibHOM AreHTCTBE 00pazoBanus PD. MIMeroTcs akThl cllauul — MPUEMKH aTTECTAIIHOHHBIX
NEeJaroru4eckKuXx U3MEPUTEIBHBIX MaTepuajoB Uil KOMIIBIOTEPHOTO TECTHPOBAHUS IO
TUCHUTIINHE «XUMUYECKUE PEaKTOPhI»

5.2.1.Bonpochl K KOJUIOKBHYMaM 10 Kypcy «XHMHYECKHE PeaKTOPbI»
IlepBblii KOJJIOKBHYM.

1. OOumme mnpeacraBieHUss O PEAKTOpaX — YCTPOMCTBAX sl MPOBEACHUS XUMHUYECKUX
npeBpamennii. Kitaccudukaius peakTOpHbIX YCTPOUCTB.
2.CoBpeMeHHBIE 3aJaud II0 COBEPLICHCTBOBAHUID XHMHUYECKOM TEXHOJOTMU M PEaKTOPHBIX
YCTPOMCTB.
3.Dkonornveckne npooIeMbl pu paboTe XUMUIECKUX PEaKTOPOB.
4. TexHONOTUYECKOEe HA3HAYCHHE XUMHUUYECKUX peakTopoB. OCHOBHBIE TOKa3aTeNd pPabOTHI
XMMHMYECKHUX PEaKTOPOB.
5.Knaccugpukanuss XMMUYECKUX peakTopoB. PeakTopsl HEHNpPEepbIBHOTO M IMEPUOAUYECKOTrO
JICUCTBUS.
6.0a30B0€ COCTOSIHUE PEAreHTOB.
7.I'mapouHaMUYECKHe PEKUMBI PAOOThI PEAKTOPOB.

8.TemnoBbie pesKUMBI pabOTHI PEAKTOPOB



9.0pranu3anus ABMKEHHsI pearupyromux has.

Bropoii Ko/L10KBHYM
1.OcHOBHBIE KOHCTPYKTHBHBIE THUIIbl XMMHUYECKUX PEAKTOPOB. PeakTopbl THNA peakuOHHOMN
KaMepbl, peaKTOPbI TUIIA KOJIOHHBI, PEAKTOPBI TUIIA TEJIO0OMEHHHUKA, PEAKTOPhI TUIIA IIEUH.
2.CTpyKTypHBIE 3JIEMEHTbl XHMHUYECKHUX PpEaKTOpPOB. YCTpPOHCTBA sl NEpeMELIMBaHUA U
TEMI000MEHa B peakTopax.
3. TpeboBaHMs K XUMUYECKUM peakTopaM. BbIOOp XMMHUUECKUX PEAKTOPOB.
4.OCHOBHBIE I10JIO)KEHUS TEOPUU XUMUYECKUX PEAKTOPOB.
5.MaremaTuyeckoe MOJAEIMPOBAHHWE KaK METOJ MCCIIEJOBAHUS XHUMHMUYECKHX IIPOLIECCOB U
PEAKTOPOB.
6. TepMoAMHAMUYECKHE OCHOBBI XMMHUUECKHUX IPOLIECCOB B PEAKTOpax.
7. KuHeTH4eCKre OCHOBBI XMMUYECKHUX MPOLIECCOB B PEAKTOPAX.

8.ypaBHeHI/I${ MaTCpHaJIbHOI'O U TCIIJIOBOT'O 0aJaHCOB B XMMHUYECKHUX pCaKTOpax.

TpeTnii KOJIIOKBUYM

l.Knaccugukanysa mMareMaTH4eCKHMX MOJENIEH XMMUYECKUX peakTopoB. Peakrop wuaeanbHOro
BBITECHEHUS.
2.MI3MeHeHne napaMeTpoB MPOLECcCa B PEAKTOPE UI€AIbHOIO BEITECHEHU. XapaKTEepUCTHIECKOE
YPAaBHEHHUE PEAKTOPA UJICATbHOTO BBITECHEHUS.
3.Peaktop wuaeaqbHOrO CMELIEHUS. XapaKTEPUCTUYECKUE YpPaBHEHHUS IMPOTOYHOIO U
NEPUOANYECKOTO PEAKTOPOB IIPH ITOJIHOM IIEPEMEIINBAHHH.
4.Kackaj peakTopoB U€aJIbHOIO CMEIIECHHUS.
5.Ananutnyeckuil ¥ rpaguuecKuil METO/Ibl pacueTa XMMUYECKUX PEAKTOPOB.
6.CpaBHHTENIbHAS XapaKTEPUCTHUKA U BEIOOP MOJIENICH HICATbHBIX PEaKTOPOB.
7.OTKIIOHEHNE PeabHbIX PEAKTOPOB OT HACAIN3UPOBAHHBIX MoJeel. [ [puunHbl OTKIIOHEHH OT
UJICATIbHBIX PEKUMOB
8.Kimaccupukanmss XUMHUECKHX pEaKTOpPOB II0 TEIUIOBBIM pexumaMm. AnumabaTHUecKue,
MU30TEPMUYECKUE U NTOJIUTEPMUYECKHUE PEAKTOPBI.
9.Crioco6bl mojJiepKaHusl TEMJIOBOTO peKuMa. YPaBHEHMs TEIUIOBOro OanaHca XMMHMYECKHX
PEaKTOPOB.
10.130Tepmuyeckue npouecchl B XMMUUYECKUX peakTopax.

YerBepThlil KOJJIOKBHYM
1.BaustHue CTpyKTYpbl IOTOKA, ApaMETPOB Ipolecca (TeMIeparypsl, AaBJIeHUs, KOHIIEHTPALUH,
BpPEMEHHU NPOTEKaHUs) Ha IMoKa3aTeau (YHKIHOHMPOBAHUS peakTopa (CTEHeHb NpeBpaIleHUs

peareHTOB, BBIXOJI IIPOJIYKTOB, CEJICKTUBHOCTD MPOIIECCa).



2.BnusHue THIa XMMHYECKOW peakiuu (00paTHMON M HEOOpaTHMMOM, MPOCTOM W CII0KHOM) Ha
nokaszareiau (yHKIMOHMPOBAHUS peakTopa (CTENEeHb NPEBpAILEHUs pPEareHTOB, BbIXOJ
IPOAYKTOB, CEJIEKTUBHOCTh IPOLIECCA).
3.Ilpuniumn pacuera peakTopoB, padOTAIOIINX B U30TEPMUUYECKUX YCIOBHSIX.
4.HeuzorepMuueckue NpOLECChl B XUMHUYECKUX peakTopax. OpraHuzanus TemiooOMeHa B
PEAKIMOHHOM 30HE XUMHUECKUX peakTopoB. [Ipodmin Temneparypsl U CTeNeHH MIPEeBpaILECHUs.
5.CBs13p  TemmepaTypbl U CTENEHM MpeBpalleHuss JUisl  aauabaTU4yeckoro Ipolecca.
6.0nTUMU3aKUs TEMIEPATYPHOTO PEKUMa B MHOTOCIOMHOM pPEaKTOpe NMPH aanadaTudecKoMm
NPOTEKAHUU 0OpaTUMOI peaKIHH.
7. TemnepaTrypHasi yCTOHYMBOCTb PEAKTOPOB. YHUCIIO ¥ YyCTOMYNBOCTh CTALIMOHAPHBIX PEXKUMOB B
IIPOTOYHOM PEAKTOPE UAECAIBHOIO CMEIICHHUS.
8. ABTOTEPMHYECKHI PEaKTOpP C BHYTPEHHUM TEINIOOOMEHOM.
9.0cHOBHBIE TPeOOBaHMs K IPOMBILIIIEHHBIM XUMHUECKUM peakTopaMm. IIpou3BoauTenbHOCTh U
MHTEHCUBHOCTh paboThl peakTopa. Kinaccuukaius npoMbIIUIEHHBIX XUMUUYECKUX PEAKTOPOB.
IIATBI KOJIOKBHYM
l.Peakropsl  /uis  ra3oBbIX T'OMOIE€HHBIX IIPOLIECCOB.  YCTPOWCTBO Uil  CMELICHHS
B3aUMO/ICHCTBYIOIIUX PEAreHTOB: COIUIO, KEKTOp, LEHTPOOEKHbIH cMecutenb. KamepHble u
TpyOuaThle peaKTOpBbI.
2.Peakuuu A JKUAKOCTHBIX TOMOTEHHBIX IPOLECCOB. MeXaHMYecKoe M ITHEBMAaTHYECKOe
nepememyBanyue. KOHCTpyKIIMM MEXaHMYECKUX MEIIAJOK. YCTPOWCTBA I IOJBOJA M OTBOJA
Teruia. KosoHHbIE peakTOpbl NACATBHOTO BHITECHEHMS. ABTOKJIABBI.
3. Peaktops! [J1s ra30’kMIKOCTHBIX T'€TEPOreHHBbIX NPOoLeccoB. [II€HOYHBIE KOJIOHHBIE PEAKTOPbI
TpyO4YaToro © HAcaJOYHOTO THIOB. BHIBI W XapakTepHCTUKW Hacanok. TpeGoBaHwms,
npeabsBIsieMble K HacaakaMm. bapOoTakHble peakTOpbl. THIIBI TapelioK, UX CpaBHHUTEIbHAs
XapaKTEepUCTHKA.
4. KonoHHble peakTopbl pa3opsisruBatomiero tina. CrnocoObl AUCIIEPrUpOBaHUS KUIKON (azbl.
PeakTopbl neHHOrO THMA.
5.PeakTopbl A TETEPOTEHHBIX TPOLECCOB C TBepHoil (as3oii. PeakTopsl ans mporeccoB B
CHCTEME «KHJKOE-TBEPJ0e» (PaCTBOPEHHE, SIKCTparupoBaHue, KpUCTALIN3AINSA).
IlecToil KOJNIOKBHYM
l.Peaktopsl ¢ (GUIBTPYIOIIMM UM B3BELIEHHBIM CIIOEM TBEPAOrO peareHra. PeakTopel ¢
MEPEMEIINBAIOIIMMHU YCTPOMCTBAMU. PEakTOphI CO IIHEKaMH.
2.Tunel peakTopoB JJIsl HEKATAIUTHYECKUX ITPOLIECCOB B CUCTEME «Tra3-TBepaoe». KoncTpykunu
neueil. [llaxTHble, monouHsle, TpyOuaThie, OapabaHHble, kKamepHble neun. [leun co B3BeIIEHHBIM

CJIOEM.



3.PeakTopbl reTeporeHHoro karaiausa. KOHCTpyKIMM KOHTAaKTHBIX alnapaTroB ¢ HENOABH)KHBIM,
JBIDKYILUMCSL M B3BELICHHBIM CJOEM KaTajau3aTopa. AHaau3 paboThl MHOIOCTYHEHUYAaThIX
KATAIUTUYECKUX PEAKTOPOB.

4. TunoBple  KOHCTPYKLMH HPOMBILUIEHHBIX XMMHMYECKHX PpEaKTOpOB B  TEXHOJOTUU
HEOPraHUYECKUX BEILECTB.

5. TunoBble KOHCTPYKIMM NPOMBIIUIEHHBIX XUMUYECKUX PEAKTOPOB B TEXHOJOTUU OCHOBHOIO
OpPTraHUYeCKOro U HePTEeXMMHUIECKOTO CHHTE3A.

KpnTepml OICHUBAHUA PE3YJIbBTATOB CIaYM KOJJIOKBHYMA

Onenka
HEYJIOBJIETBOPUTEIIbH | YIOBJIETBOPUTEID XOpOLIO OTJIMYHO
0 HO 6 6as1s10B 8 6asi10B
2 das1a 4 das1a
Crynenr He 3Haer | CTyaeHT Crynent xopouio | CTyJeHT B IOJHOM
3HAYUTEIbHON 4YacTu | HIOBEPXHOCTHO 3HaeT marepual, | oobeme 3HaeT
BOIIPOCOB, JIONYCKAeT | 3HA€T  BOIPOCHI | FPAMOTHO U 10 | MaTrepuail,

CYLIECTBEHHbIE KOJUIOKBUYMa, CYLIECTBY  HW3JaraeT | rpaMOTHO M TIO
OLIMOKM B OTBETaxX Ha | JOMYCKAeT ero, JIOITyCKasl | CyIIECTBY M3JIaraeT
BOIIPOCHI. HETOYHOCTHU B | HEKOTOpBIE ero, He JOmycKas

OTBETE Ha BONPOC | HETOYHOCTU B OTBETE | CYIIECTBEHHBIX
Ha BOIPOC. HETOYHOCTEH B

OTBETE Ha BOIPOC.

5.2.2. Ouenounble MaTepuajbi: TUNIOBbIE TeCTOBbIE 32IaHNSI 110 IUCHUILIHHE

Jlns  tectupoBaHus COCTaBJICHbl TECTOBBIC 3aJlaHUSl, KOTOpbIE BKIIOYEHBI B
KOHTPOJIUPYIOIYIO MIPOrpaMMy, CO3JaHHyI0 Ha 0a3e amantuBHOUM cpenbl TectupoBanus (ACT).
ACT (apmanTuBHas cpela TECTUPOBAHHWSA) B HACTOSIIEE BpeMs IIMPOKO BHeapsiercs LlenTpom

tectupoBanus pu denepanbHom Arencrse oopazoBanus PD.

ITosiHbIi NepedyeHb TeCTOBBIX 3aganuil npeacrasjied B UXUb OPO

OO0pa3upbl TecTOBBIX 3aJaHuil (KOHTpoupyemasi komnerenuus I1K-16)

S: HaliTH COOTBETCTBUE

L1: xnaccudukanys 1no npuHLUUIY OpraHU3aIiy IIporecca

R1: anmapatse! 1y1st mpoBeieHUs] NEPUOANYECKUX, HEITPEPHIBHBIX, OJYHEIPEPHIBHBIX IIPOLIECCOB
L2: xnaccudukanus no ruipoJJMHAMUYECKOMY PEKUMY

R2: anmapatel 0JIHOTO BBITECHEHUS, IOJIHOI'O CMEIIEHUS, IPOMEXYTOUHOTO TUIIA

L3: xnaccudukanus no Gpa3oBoMy COCTOSHHUIO IepepadbaThIBAEMbIX MaTEpPHUAIOB

R3: ammaparel Ui TmpoOBeJCHHMS TOMOTEHHBIX pPEaKIMid B Ta30BOW M JKUAKOW (aze, s
IpOBEIEHUs] peakluii B ra3oBoil (ase Haja TBEPAbIMU WM SKUAKUMM KaTalu3aTopamH, Uis
IIPOBENICHMS PEAKLUI MEXAY Ira3aMU U KUIKOCTAMHU HaJl TBEPABIMU KaTAIN3aTOPAMHU

L4: xnaccudukanus no KOHCTPYKTUBHBIM OCOOCHHOCTSAM

R4: anmapatsl THIIa peaKIMOHHOM KaMepbl, KOJOHHBI, TEIUIO0OOMEHHUKA WIIH TIeYU

L5: xnaccudukanys 1no TeioBOMYy pexxumy



R4: arrapaTbl K30TCPMUUCCKUC, a,I[I/Ia6aTI/ILICCKI/Ie, MOJUTPOIINYCCKUC

2. K ocHOBHEIM (hakTOpaM, OIpeIeISIONIIM YCTPOHCTBO PEaKTOpa, OTHOCHTCS:
+: arperaTHOE COCTOSIHHE Pearupyromux 1 00pa3yronuxcs BEIecTB

-: HAJTMYHE TEIUI000MeHa

-1 y4eT TePMOJMHAMUKHI

-: IepeMeIIBaHue

3. K ocHOBHBIM (pakTOpam, OnpeaesisaoluM yCTPOMCTBO PeakTopa, OTHOCUTCS:
+: TemIoBo# A3P(HEKT ¥ HHTCHCUBHOCTH TEIUIOOOMEHA

-: HAIMYHE TETI000MEeHa

-1 Y4eT TePMOJAMHAMUKHI

-: pa3Mepsl anmapara

4. Ecnu B pe3yiibTaTe XMMHMUYECKOW PEAKIMU CHCTEMa IMOTJIOTHIIA KOJIMYECTBO TETUIOTHI Q u
coBepiImia paboty A, To u3MeHeHHe BHyTpeHHel sHeprun A U ornpenensieTcst ypaBHEHHEM
+AU=Q-A

=AU=Q+A

=AU=Q=A

5.HampasieHnne, B KOTOPOM CaMOIIPOU3BOJIBHO MPOTEKAET XUMUYECKAsI PEAKLUs, ONPEAEesAeTCs
OJTHUM U3 (haKTOpOB

+: TEHJEHUMEHW K IepexOJy CHUCTEMBbl B COCTOSHME C HAUMEHbUIEH BHYTPEHHEW SHEprueu
(SHTAJIBITHEH )

- TEHJEHIMEW K MEepeXOoAy CHCTEMBbl B COCTOSHHE C HamOOJNbIIeH BHYTPEHHEH sSHepruen
(SHTAJIBITHEH )

- TEHACHIMEN K JOCTUKEHUIO CUCTEMOW HAMMEHEE BEPOSITHOIO COCTOSTHUS

6.CKOpOCTh XMMHYECKON pEaKIMd W3MEpSeTCS] M3MCHCHHEM KOHIICHTPAlUK KaKoro-JTn0o u3
pearupyromux BeUeCTB B €AUHUILY BPEMEHU. DTO OIPEAEIICHUE CIIPABEIIMBO s

+: TOMOT€HHBIX CpeJ

-: TETEPOreHHBIX Cpex

-1 B JIIOOBIX Cllydasx

7.YeM 00BSACHSICTCS MOBBIIICHUE CKOPOCTH pCaKIUU IPHU BBCACHUN B CUCTCMY KaTajinu3aTopa
+: YMCHBIICHUCM SHCPTHUU aKTUBAlITUN

-. YBCIIMUCHHUCM CpGZ[HGI;'I KUHETHICCKOMN SHEPIruUu MOJICKYJI

- BO3paCTaHUuCM 4YHCJia CTOJIKHOBEHHI

-. pPOCTOM 4YHCJIa aKTUBHBIX MOJICKYJI

8. YpaBuenne T =1 =u/V,. ,rae v — BpeMs npeObIBaHUS B PEAKTOPE JTIOOOTO 3JIEMEHTAPHOTO
o0beMa; T — cpeiHee BpeMs NpeObIBaHUS; Ve - pacXod CMecH CIIPaBEUIMBO JUISL PeaKkTopa
UJICATILHOTO H#H#

+: BBITECHEHUSA

9. 3anuimuTe HOMEp ### U3 TaONUIIBI, COOTBETCTBYIOLINI 3HAUEHUIO V. U3 ypaBHEHUS pacxoja
peareHTa B JIEMEHTapHOM O00bEME peaKTopa HICaJbHOTO BBITECHEHUS Gy =VeCuo [I-

(xa+dxa)]



Pacxop pearenra B o0beme

O0beM UCXOAHON CMECH, MTOCTYIAIOUINI B €IMHULY BpEMEHU

Haganphas KOHLCHTpAus OCHOBHOI'O UCXOAHOTO pe€arcHra

CreneHb MMpCBpPalICHHA Ha BXOAC B BHeMeHTapHHﬁ 00BeM

N[ K| W[ —

M3MeHeHue cTeneHu IMPCBpalICHUA B 3JICMCHTAPHOM o0beMe

+:2

10. 3Has KUHETHKY TIpoIlecca, MOKHO II0 XapaKTEpUCTHUECKOMY YpPaBHEHUIO peakTopa
UJICATILHOTO BBITECHEHHMSI ONIPEICITUTh

+: BpeMs IpeObIBaHMs pEareHTOB B amnmnapaTe

-1 pa3Mepsl peakTopa

-: IPOU3BOIUTEIHHOCTh

Kputepun onieHuBaHus pe3y1bTaTOB TeCTUPOBAHUS

Orenka
HEYJIOBIETBOPUTEIHHO YAOBIETBOPUTEILHO | XOPOILIO OTJINYHO
0 6as10B 3 0aJi1a 4 0aJi1a 6 0a110B
Menee 50 % mpaBunbsnO | 50-70% mnpaBmibHO | 71-85% 86-100%
BBIIIOJIHEHHBIX 3aJaHUM. BBITTOJIHEHHBIX MPaBUILHO MIPaBUIILHO
3aJaHUM. BBIIIOJIHEHHBIX BBIIIOJIHEHHBIX
3aJaHui. 3aJaHuH.

5.3.0uenounvie mamepuanvl 0131 RPOMENCYMOUHOU AMMECMAYUU.
Llenvro npomedsicymounvix ammecmayuti N0 JUCUUIUIMHE SBIISIETCSI OLIEHKA KayeCcTBAa OCBOCHMS
JTUCIUILTAHBI 00yYarOIIUMUCS.

[IpoMexyTouHass arrectanus TpeaHa3HadeHa il OOBEKTHBHOIO ITOATBEPXKICHUS H
OIICHUBAHUS JIOCTUTHYTBHIX PE3yJbTaTOB OO0YUYEHUs IMOCJE 3aBEPIICHUS MU3YUYCHHS AUCITUTUTHHBIL.
OcyiecTBisieTcs B KOHIIE KaKIOTO CEMECTpa U MPEACTABIAET COO0ON UTOTOBYIO OIEHKY 3HAHUMN
M0 AUCHUIIINHE «XUMHYECKHUE PEaKTOph» B BHUJIE MPOBEACHUS 3a4eTa (7 CeMecTp) U dK3aMeHa
(8 cemectp).

[IpoMexyTouHass arrecranusi MPOBOAWTCS B MHUCbMEHHOW ¢opme. Ha mnpomexyTouHyro

aTTECTAIUIO OTBOAMTCS 27 OaIJIOB (3K3aMEH).

BOHPOCLI K 3K3aMEHYy 0 JTUCHUIIIMHE «XHUMHYECKHE PC€AKTOPLD)

1. Knaccuduxaruss XauMU4eCKIX peaKkiuii, MPOTEKAOIINUX B MPOMBIIUIEHHBIX XUMUYECKUX
peakTopax

2. Texuonoruyeckue Kkpurepuu 3GPeKTUBHOCTH XUMHKO-TEXHOJIOTHUECKUX MPOIIECCOB,
MPOTEKAIONINX B MPOMBIIIIEHHBIX XUMUYECKUX PEAKTOpax

3. TepmomuHamMu4ecKHil aHATN3 TPOTEKAHUS XUMUYECKON pEaKkluu B IPOMBIIUICHHBIX
XUMHUYECKUX PEAKTOPAX

4. Kunetndeckue 3aKOHOMEPHOCTH MPOTEKAHMS XUMUUECKOW PEAKIIMH B TIPOMBIIIIEHHBIX
XUMHUYECKUX PEAKTOPAX

5. Knaccudukaruss XuMU4eCKIX PEaKTOPOB U PEXKUMOB UX pabOThI



10.
1.
12.
13.

14.

15.

16.

17.

18.

19.
20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

VYpaBHEHHE MaTepUalIbHOTO OajaHca JUIsl 3JIEMEHTapHOro 00beMa MPOTOYHOTIO
XMMHMUYECKOTO PEaKTopa

PeakTopbl nieanbHOro CMEIEHNs U BBITECHEHUS

CpaBaenue 3¢ (heKTHBHOCTH MMPOTOYHBIX PEAKTOPOB HICATBHOTO CMEIICHUS M UCaTHbHOTO
BBITECHEHHS

VYpaBHeHue TeroBoro OanaHca. TerioBble peKUMbl XUMUYECKUX PEAKTOPOB
IIpoTOUHBIN peakTOp UACATBLHOTO CMEUICHHS B HEU30TEPMUUECKOM PEKUME
Ileproanueckuii peakTop UI€aIbHOIO CMELICHNS B HEU30TEPMHUUYECKOM PEXKUME
PeakTop naeasbHOTO BBITECHEHUS B HEM30TEPMUUECKOM PEKUME

I'ereporenHble HEKATAIUTUYECKUE TIPOLIECCHI B CUCTEME I'a3-TBEPOE BELIECTBO B
XMMHUYECKHUX PEaKTOpax

['eTeporenHsle HEKATAIUTUYECKUE IPOLECCHI B CUCTEME I'a3-)KUIKOCTh B XUMUYECKUX
peakropax

OCHOBHBIE CTaIH U KWHETHYECKHE OCOOCHHOCTH TeTEPOTreHHBIX KaTAIMTHUECKUX
IIPOLIECCOB

OCHOBHBIE KOHCTPYKIIMOHHBIE THUIIBI XUMUYECKUX PEAKTOPOB. PeakTopsl THMA 11e4n
OCHOBHBIE KOHCTPYKIIMOHHBIE THUIIBI XUMHUYECKUX PEAKTOPOB. PeakTopbl THIIa KOJIOHHBI
OcCHOBHBIE KOHCTPYKIIMOHHBIE TUIIBI XUMUYECKUX PEAKTOPOB. PeakTopsl THIA
TEII00OMEHHUKA

OcCHOBHbBIE KOHCTPYKIIMOHHBIE TUITBI XUMHUYECKUX PEAKTOPOB. PeakTopbI-KOTIIbI
VYerpoiicTBa i1 IEpEMENIMBAaHNS B XUMHUECKUX PEakTopax

. PeakTopsb! i1 ra30BbIX TOMOTE€HHBIX IPOLECCOB.. Y CTPOMCTBA JUIsl CMEIICHUS

pearupyromux KOMIOHEHTOB; COILIO, 3KEKTOP, LIEHTpoOexkHbIe cMecuTenn. KamepHbie n
TpyOuaTble peakTOpbl

PeakTopsb! 17151 )KMIKOCTHBIX TOMOI'€HHBIX IIPOLIECCOB MeXaHN4eCKOe U THEBMaTUUECKOE
nepeMmemnBanue. KOHCTpyKIMM MEXaHMYECKUX MEIIAIOK. Y CTPOMCTBA s I0JBO/A U
otBoza Teruia. KoJaoHHbIE peakTOpbl HACAIBHOTO BEITECHEHUS. ABTOKIIABHI.

PeakTopbl A5 Ta30KUAKOCTHBIX T€TEPOTreHHBIX MpolieccoB. [1neHouHbIe KOJIOHHbIE
PeaKToOphI TPyOUATOr0 M HACAJOYHOTO TUTIOB. BUIBI M XapaKTEepUCTHKH HACAIKH.
TpeboBanus, npebsABIsEMbIEe K HACaAKaM.

PeakTopsl 715 ra305KUAKOCTHBIX TE€TEPOreHHBIX MPOLECCOB. bapOoTakHbIE PEaKTOPHI.
Tumnsl Tapenok, UX cpaBHUTENIbHAS XapaKTEPUCTHKA.

PeakTopsb! 1115 Ta30KUAKOCTHBIX T€TEPOreHHBIX MpoLeccoB. KoIOHHBIE PEAKTOPBI
pa30pbI3rUBalOIIEro TUa. PeakTopsl eHHOro THIIA.

PeakTops! 1J151 reTeporeHHbIX MPOLIECCOB ¢ TBEpAoH (a3oil. PeakTopsl 1i1st cuctem
KUIKOE-TBEPIOE. — PACTBOPEHUE, KPUCTAIIIN3ALIMSL, SKCTparupoBanue. Peakropsl ¢
(GWIBTPYIOMIMM U B3BEIIEHHBIM CJIOEM TBEPAOIO pearcHTa.

PeakTopsbl 17151 reTepOreHHbIX MPOLECCOB ¢ TBepAOH (azoil. PeakTopsl ¢
MEPEMEIINBAOIIMMHU YCTPONCTBaMU. PeakTopsl co MIHEKaMK

Koncrpykuuu neueii. [llaxtHbie, monounsie, TpyOUaTsie, 6apadaHHbIe, KAMEPHBIC MIEYH.
Ileun co B3BELICHHBIM CIIOEM.

Peaktops! rereporeHHoro karanusa. KOHCTpyKIMM KOHTaKTHBIX alapaToB C
HEIOJIBUKHBIM, ABM)KYIIMMCS U B3BEILIEHHBIM CJIOEM KaTalu3aTopa.

Peaktop B npousBoicTBE aMMHuaKa

Peaktop i oKuciIeHMs JKeIe3HOro KoueaHa U rnoyydeHus okcuaa cepsl (IV) —
MEXaHUYECKUE TIOJIOYHBIE NIEUYH
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. PeakTop 1115 OKMCIIEHUS jKeJIe3HOro KojueaHa u nonydeHus okcuaa cepsl (IV) neun
IBIJIEBUIHOTO 00XKUTa
Peaktop Ui OKUCIIEHHUS KEJIE3HOI0 KOueaHa U ojryuyeHus okcuaa cepsl (1V) —ieun co
B3BEIICHHBIM (KUISALIUIM) CJIOEM
Peaxrop ms oxucnenust SOz B SO3
Peakrop ni1s nosryueHust BOAOpoAa U3 MeTaHa
Peakrop ni1s1 okucienust ammuaka 10 TO
PeaxTop 1t nonyuenus cynepdocdara
PeakTop B npon3BoacTBE aMMHUAYHOMN CETUTPbI
PeakTop B npounsBoacTBe Kapbamuia
PeakTop B npon3BoacTBE COABI
PeakTop B Ipon3BOACTBE METaHOIA
PeakTop B Ipon3BOACTBE 3TaHOIA
. Peakropsl B npon3BoiCcTBE JUBUHUIIA
. PeaxkTopbl B Ipon3BOCTBE alleTUIIEHA
. PeakTop B mpou3BojcTBe aneranbaeruaa
. PeaxkTop B IpOM3BOJICTBE YKCYCHOM KUCIOTHI

Kpumepuu ¢hopmuposeanusn ouenok no npomexcymounoun ammecmayuu:

«omauyno» (91 wu Oosee OaUIOB) — TMONYYArOT OOYYAIOIIHUECsS, KOTOpPBIE CBOOOHO

OPUEHTHPYIOTCS B MaTepuasne U OTBe4aroT 0e3 3aTpyaHeHuil. OOydyarommuiics CrnocoOeH K

BBIINIOJIHCHHIO CJIIOKHBIX SaﬂaHHﬁ, IIOCTAaHOBKC ueneﬁ nu BLI60pe HYTeﬁ HX pCaJIn3allku. Pab6oTa

BBITIOJTHEHA MTOJIHOCTHIO 0e3 ommoboK, pemero 100% 3amxaq;

47

48.

49.

. «xopoutoy (81-90 GaymioB) — MONMYYarOT OOYYArOIIUECs, KOTOPBIE OTHOCHUTEIBHO ITOJTHO
OPHEHTUPYIOTCSI B MaTepHaje, OTBEYAarOT 0e3 3aTpyJHCHUH, JTOMYCKAIT HE3HAUUTEIHLHOE
KoIM4uecTBO omubOoK. O0yyaromumiics crnoco0eH K BHIMOIHEHHIO CIIOKHBIX 3a1anuil. PaboTa
BBITIOJTHEHA TIOJIHOCTBIO, HO HMEIOTCS HE OoJjiee OHOW HEerpyOoil OmMOKH M OJHOTO
HejodeTa, He Oojiee Tpex HemodeToB. JlOMmycKaroTcs HE3HAYMTEIbHBIC HETOYHOCTH IPHU
pelenuu 3aja4, pemeno 70% 3anay;

«ooenemeopumenvuo» (61-80 06amioB) — mModMy4yaroT oOydyaromigecs, y KOTOPBIX
HEJIOCTaTOYHO BBICOK YPOBEHb BIIQJICHUS MaTepuaioMm. B mporecce orBeTa Ha 3K3aMCHE
JOMyCKAIOTCSA OIMIMOKM W 3aTPyJHCHHS] TpU HIIOKCHHH Marepuaia. OOydaromuiics
MIPABUIILHO BBITIOJIHUJI HEe MeHee 2/3 Bcell paboThl WK JOMyCTHI He OoJiee oqHOU Tpy0oit
OLIMOKY U JABYX HEIOYETOB, HE Oosee OAHON IpyOoit u 0/1HOI HerpyOoii omuoku, He OoJee
TpexX HerpyObIX OmuOOK, 0fHON HerpyOol. OOydarommiics 3aTpyIHSETCS C MPaBUIbHON
OLICHKOM MPE/IJIOKEHHOM 3a/1a4uu, JaeT HEMOIHBIN OTBET, pemeHo 55% 3anay;
«Heyooenemeopumenvno» (Menee 61 Oamia) — modydyaroT OOydYaroIIUecsi, KOTOpPbIE
JONYCKAIOT 3HAYUTEIbHBIC OMMOKK. OOydarouuiics MMEeT JIUIIb HaYalbHYI0 CTCIICHb

OpUCHTAOWH B MaTCpHaIC. B pa60Te YHCJIO OLIMOOK U HEAOYCTOB MPEBBLICUIIO HOPMY JIA



OLIGHKM 3 WM MPaBWIbHO BBIMIOJHEHO MeHee 2/3 Bcel paborel. OOydaromuiics naeT
HEBEPHYIO OIIEHKY CUTyaluu, pemeHo Mmenee 50% 3amau.
6. MeToauyeckue MaTepuaJbl, ONpeaesIsiioNue MPoueIypbl OLeHUBAHUS
3HAHWI, yMEHHU i, HABBIKOB M (WJIH) ONBITA AeATEJbHOCTH
Maxkcumanbaass cymma (100 OamnoB), HaOupaemas CTYIEHTOM IO AMCLHUILIMHE,

BKJIIOUYAET JIBE COCTABIISIOIIHE:
nepeas cocmasnsiouidst — OUEGHKA PETYISIPHOCTH, CBOEBPEMEHHOCTH M KAa4eCTBA BBITOJIHCHUS
CTYJICHTOM Yy4eOHOH pa0oThl M0 H3YYEHUIO JUCHUIUIMHBI B TEUEHHUE IEPHOJA H3yUCHUS
JTUCIUIUTMHBL (CEMECTpa, WIK HECKOJIBKUX ceMecTpoB) (cymma — He Oomnee 70 OamioB). bammbl,
XapaKTepU3yIOIIHe yCIeBAeMOCTh CTY/ICHTa MO AUCLUUIINHE, HAOMPAIOTCS UM B TEUEHHE BCETO
neproia OOy4ICHHS 32 U3YUCHHUE OT/ICIBHBIX TEM U BBITIOJTHCHHUE OTICIBHBIX BUIOB PaboT.
emopas cocmasasaowas — OICHKAa 3HAHWM CTyJCGHTAa 1O pe3yJbTaTaM IMPOMEKYTOTHON
arrectaiuu (He 6onee 23-24 6aioB).
Kputepuem onenku ypoBHsi chOpMUPOBAHHOCTH KOMIIETEHIIUU B paMKax Y4eOHOMN AUCIUTIINHBI
«XHUMHUYECKHE PEAKTOPHI » B 7 CEMECTPE SIBIISICTCS 3a4ET, B 8§ CEMECTPE - IK3aMEH.
Llenvro npomesricymounvlx ammecmayuil 1o JUCIUIUIMHE SIBISETCS OIICHKA KaueCTBa OCBOCHUS
JTUCIUILTAHBL 00yYarOIIUMHUCS.

Tabauua 7. Pe3yjJbTaThl 0CBOCHUS Y4eOHOM 1M CUUILIMHBI, OJJIeKAIIHE TPOBEPKe

Buo ouenounozo

Mamepuana,
Pezynomamut 00yuenusn OcHognble nokazamenu oyeHKU
obecneuusarouieo
(komnemenyuu) pe3yibmamog 00yuenus
dopmuposanue
KomnemeHnyuu
OIIK 2.3-najneet | 3namo:
MATEMATHUCCKHMIL, o0IIMe TEOPETHUYECKHE WJICH, | - TUTIOBBIC OIICHOYHBIC
busnueckue SIBJICHUS U | MaTepuabl JUisl YCTHOTO
¢bu3nUecKumu, buzuKo-
3aKOHOMEPHOCTH  TEIJIOBBIX | | ompoca
XUMHUYCCKUMH, XUMHYCCKHUMH | MacCOOOMEHHBIX IIPOLIECCOB, | - TUIIOBBIE TECTOBLIE

METOAAMH JIJISl PEIICHHs 3a1a4 MMPOTCKAIOIMIUX B  XUMHWYCCKUX | 3aJaHUA
PCaKTOpPaAX; obnactu INPUMCHCHUA | - TUIIOBBIC OICHOYHBIC

pohecCHOHATLHOM

PEaKTOpOB B MPOMBIIIJICHHOCTH C | MaTepuaibl K
ACATCILHOCTH, L[EJIbI0 TOTOBHOCTU K OCBOCHHUIO U | KOJJIOKBUYMAaM, 3a4eTy
OIIK 5.2-criocoben 9KCIUTyaTallil BHOBb BBOJUMOTO | M 9K3aMEHY
MPOBOJUTH U3MEPEHUS U 000pyoBaHHS; MCTOJUKH
Ha6J'IIOI[eHI/IH C YYEeTOM HHKCHCPHO-TCXHOJIOTHYCCKOT'O
TEXHUKHU 0€30I1aCHOCTH; pacdera pCEakTOpoB U  IIAKCTHI

MIPHUKJIAIHBIX TPOTPAMM; METOJIbI
MHTEHCUpUKAITUN paboThI
peakTopoB Ha  0a3e  HOBBIX
TEXHUYECKHUX pCILICHHIA,




anpoOUPOBaHHBIX METOJIaMH
MaTeMaTU4eCcKoro
MOJICJIUPOBAHUS;

- HCII0JIb30BATh CETEeBbIC

KOMIIBIOTCPHBIC TCXHOJIOTHUU U

0a3pl JAaHHBIX TpU  pacyerax

TCEXHOJIOI'MYCCKUX mapamMeTpoB

XUMHUUYCCKUX PCAKTOPOB C LECJIbIO

CHWKEHMsS  3aTpaT  DHEpruw,
MeTaia, COKpAICHUS
3arpsi3HEHUS OKpY’Karoleu
cpeasl;

- YMeTh aHAIU3UPOBATh PEIICHUS
BBIOODY
HEOOXOJIMMBIX TPOLIECCOB, B TOM
YHCJIe B KOOMIEPAIIUU C KOJUIEraMu
nmpu  pabore B
TEOPETUYCCKH

o nepeyHs

KOJIJIEKTHBE;
000CHOBBIBATH
BBIOODP THIIA U TPUHITUITHAIEHOTO

YCTPOHCTBA M KOHCTPYKTHBHOTO
othopmienus PEeaKTopoB,
aHATM3UPOBAThH TEXHUIECKYIO
JOKYMEHTAIlMI0 [0 BBIOODPY
00opyI0BaHus, TEXHUYECKHUX
Cpe/CTB u TEXHOJIOTHIA;
dbopmupoBath 0azy NaHHBIX IS
pacuéra, paccYUTHIBAThH u
ONITHUMHU3HPOBATH pPEeKUMHBIE
napameTpsbl XUMHYECKHIX
MIPOIIECCOB.

- BJaJeThb  COBOKYIHOCTHIO
METOZIOB  TEXHOJOTHYECKOTO U
THIPABIHMYECKOTO pacuera
XUMHUYECKUX pPEaKToOpoB u

COIMOCTABUTENILHOTO aHalu3a UuX
pe3yJIbTaTOB; HaBBIKAMU u

IIOHATHUAMN HpI/I peHIeHI/II/I
THIIOBBIX 3a7a4 110 000CHOBAaHUIO
pa3MepoB BBIOOPY
ONTHMAJBHOIO PEKHMa PadOTHI,
OIpeICICHUIO pacxoioB
TEIUIOBBIX M MaTepHUaIbHBIX

IIOTOKOB, MeTOHOHOFHeﬁ pa6OTI>I

alrrapara,

C OTEUYECTBEHHOW W 3apyOexHOI

JUTEPATYPOH B obnactu

- TUTIOBBIE OLICHOYHbIE
MaTepuaibl A yCTHOTO
orpoca

- TUTIOBBIE TECTOBBIC
3a/laHus

- TUTIOBBIE OIICHOYHBIE
MaTepHalIbl K
KOJUTOKBUYMaM, 3a4eTy
U DK3aMeHy

- TUTIOBBIC OIICHOYHBIE
MaTepUaIbl I yCTHOTO
orpoca

- TUTIOBBIC TECTOBBIC
3aJaHus

- TUTIOBBIC OIICHOYHBIC
MaTepHualibl K
KOJUIOKBHYMaM, 3a4€Ty
U 9K3aMEHY




HPOLIECCOB u anmapaToB
XUMHYECKOHN TEXHOJIOI'UH,
OCHOBHBIMH METOdaMU,
criocobamu " cpeacTBaMu
IMOJIy4CHMA, XpaHCHUA n
KOMIIBIOTEPHOMU o0paboTku
uHpopmanuy; OCHOBaMH
MaTeMaTH4ecKoro
MO/ICTTUPOBAHHUS paboTHI
anmnaparos.

Takum 00pa3oM, BBINOJIHEHUE THUIOBBIX 33/aHUM, NPEACTaBIECHHBIX B paszzuene 5
«OueHOYHbIE MaTepHuaibl Ui  TEKymEro M pyOeKHOTO KOHTPOJIS —YCIEBAaeMOCTH U
POMEXYTOUHOW aTTeCTAlluW» MO3BOJHUT o0ectieunTh (hopmupoBanue kommereHmn [1K-18:

- CIIOCOOHOCTh aHAIM3MPOBATH CIOCOOBI MOAOOpPA M pacyeTa XMMUYECKHX PEaKTOPOB U

HCITOJIB30BATh MMOJYUYCHHBIC 3HAHUA U UX OIITUMHU3AIUU.

7. YueOHO-MeTOAHYIECKOE 00ecIeueHne AU CIAILIHHBI

Ocnognaa numepamypa

1. Pomankos IL.IT.. ®ponos B.®., ®auciok O.M. MaccooOMeHHBIE TPOIECCHl B XMMHUYECKOM
texHonorun — Xumu3aar, 2017 r. «kKoHcynpTaHT cTyaeHTa». Y4eOHUKH, ydeOHbIe TOCOOus, 1O
BceM oOusactsam 3Hauui uist BO u CIIO, a Taxke mMoHorpadum u HaydHas nepuoanka. OO0
«[Tonurexpecype». (r. Mocksa)

2. Ucaes B.H. Pacuer XxuMu4ecKkoro peakropa nepuoan4ecKoro ACUCTBUS €MKOCTHOTO THIA C
memankoir MBanoso, XI'TY, 2016. «KoHcynbTaHT cTyseHTa». Y4eOHUKH, ydeOHbIE TOCOOHS,
o BceM obnactsam 3Hanmii st BO u CIIO, a takke MoHorpaduu u HayuHas nepuoanka. OO0
«ITonurexpecype». (r. Mocksa)

3. CynranoBa P.b., Paxmarymuiun P.P.. babaes B.M., Hukonaes B.®. Texnonoruss OcHOBHOTO
oprannueckoro u Hedtexumudeckoro cuaresa. KHUI'Y, 2018. «KoHcynbTaHT CTyIeHTay.
VYuebHukH, yuebnsie mocobus, mo Bcem odmactsim 3Hauuii 1t BO u CI1O, a takxke MoHOTpadun

u HayuHas nepuoanka. OO0 «Ilomurexpecypey. (r. Mocksa)

4. I'paxnan K.B.. Ucaera B.A. COopHUK Ta0OpaTOpHBIX pabOT MO TUCHUILINHE «XUMHYECKUE
peaxtope», MBanoBo, I'XTY, 2014. «KoHcynpTaHT cTyaeHTa». Y4eOHUKH, yaeOHBIE TTOCOOUS,
o BceM obnactsam 3Hanmii st BO u CIIO, a takke MoHorpaduu u HayuHas nepuoanka. OO0

«ITonurexpecype». (r. Mocksa)



5. Kozanepoa B.A. Pacuer MaTepuanbHbIX U TEIUIOBBIX 0aIaHCOB B TEXHOJIOTMU MUHEPAJIbHBIX
ynoopenunit. BIYUT, 2018 «KoHCyabTaHT CTyAeHTa». YUeOHUKH, yueOHbIe MOCOOMs, 110 BCEM
obmactsm 3Hanuii s BO um CIIO, a Taxke moHorpadum u HaydyHas nepuonuka. OOO

«ITonurexpecype». (r. Mocksa)

Jlononnumensnasn numepamypa
1.ITaBnoB K.®., PomankoB IL.I'., HockoB A.A. Ilpumepsl u 3amauu mo Kypcy IpOLIECCOB U
anmapaToB XUMHUUYECKOW TEXHOJIOTHH : yued. mocobue jutst By30B. — M3m. 11-e . M, 1987. —20 5k3
2. Mycaesa 2.b., Mycaes 10.1., Kpamnn B.A., Kazanuesa @ K. [Iporeccsl u anmnapaTsl
XUMHYECKON TEXHOJIOTUU. MeToAnYecKre yKa3aHusl 1O BBIIOJIHEHHIO TJaO0OpaTOPHBIX padoT.

Hanpuuk, KbBI'Y, 2015

HuTepHeT-pecypesbl
1.ITerpkoB B.U., KopeiTiieBa A.K. Xumudeckue peakTopbl. DIEKTPOHHOE Y4eOHO-METOANUECKOE
noco6wue, 2012 r. PDF http://www.kodges.ru
2.Kacarkun A.I'. OcHOBHBIE IIPOLIECCHI U amapaThl XUMUUECKOH TexHosoruu. 2004 r.
fileskachat.com
3.PomankoB ILI'., ®ponos B.®., ®aucrok O.M. Meroas! pacuera NpoLeccoB U anmnapaToB

XUMHYECKOH TexHonoruu. - M., Xumus, 2009t fileskachat.com

[Tpu n3yuenun qucuuiuinHbl «IIporeccs! v anmapaTbl XMMUYECKOW TEXHOJIOTHID
oOyyaromuecs: o0ecreyeHbl 10CTyNOoM (yIaleHHbIH JOCTYI) K pecypcam:
—  00wue ungopmayuonnsle, CHpagouHbvle U NOUCKOBbLE:

CrpaBouHas npaBoBas cuctema «['apant». URL: http://www.garant.ru.

CnpaBounas npaBoas cuctema «Koncynsrantllitoc». URL: http://www. consultant.ru

IlepedyeHb 10TOBOPOB € 3JTEKTPOHHO-0MOJIMOTEYHBIMU CHCTEMAMM

YueOnbIii HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHUEM Cpoxk neiictBust
roj PEKBU3UTOB JOKYMEHTAa
2018/2019 | ®I'BY «Poccwuiickas rocyaapcTBeHHas OMOIMOTEKa» ot 04.07.18
(PT'b)

Jorosop Ne095/04/0104 ot 04.07.18

2018/2019 | Sciverse Scopus m3marenscTBa «Ab3eBup. Hayka u ot 16.02.18r.
TEXHOJIOTHID)
PedeparuBnas u aHamuTHYecKas 0a3a JaHHBIX
JHorosop Ne 6/1 ot 16.02.18r.



http://www.garant.ru

2018/2019

HDOBb POOU Ha 6e3B03ME3THON OCHOBE

beccpouno

2018/2019

baza mannbix Science Index (PMHLI)
HarmmonansHas H”HPOPMAITMOHHO-aHATTUTHYCCKAS

cucreMa

000 «HDOb»

Horosop Ne SIO-741/2018 ot 05.03.2017

or 05.03.2017

2018/2019

OBbC «KoHCYyJIBTaHT CTyACHTa»
Y4eOHuku, yueOHbIe TOCOOUSI, IO BCEM 00JIaCTsIM
snanuii g BO u CIIO, a Takxe MoHOTpaduu u

Hay4dHas NCpuoauKa
00O «Ilonurexpecype»
(r. Mocksa)

Horosop Nel122CJ1/09-2018 ot 17.09.2018rr.

ot 17.09.2018r.

2018/2019

00O «Ai [1lu Op Menua»
(r. CapatoB)

JInuensnonnsiii qorosop Ne3514/18 ot

20.03.2018r.

ot 20.03.2018r.

2018/2019

00O «Ilonnpen cipaBOYHUKN»

Ha 0€3BO3ME3IHOI OCHOBE

beccpouno

2018/2019

MesxyHapoaHas cuctema Oubnuorpaduiyeckux

ccbltok Crossref

Hudposas unentudukanus oosexroB (DOI)

HIT «KHOUKOH»

HoroBop NeCRNA-714-18 ot 07.03.2018r.

ot 07.03.2018r.

2018/2019

CripaBo4HO-HH(DOPMAIIMOHHBIC CUCTEMBI
«Koncynpranr [lmoc», «I'apanT»

beccpouno

7.4. UnTepHeT-pecypchl NEPHOAMYECKUX U3TaHUI

Ne
o/

Ccbuika Ha
MHPOPMALMOHHBIN

pecypce

HaumenoBanue pa3zpa®oTku B
AIIEKTPOHHOH (popme

HocTynHocTb

http://www.springer.co
m/

KLUWER (B/] 720 naumeHoBaHwMii
HAYYHBIX )KYPHAJIOB M3/1aTEIbCTBA 110
€CTECTBCHHBIM HayKaM)

CB0OOIHBIN AOCTYTI
o0yuaronmxcs

http://onlinelibrary.wile
y.com/

BLECKWELL (300 nHaumeHOBaHHMiA
HAYYHBIX KYPHAJIOB)

CB0OOIHBIN AOCTYTI
o0yuaronmxcs

http://www.education.co
m/reference/article/acad
emic-press/

Academic Press (173 nHaumeHoBaHuUs)

CBoOOHBIN AOCTYTI
00yJaronmxcst

http://inostranka-
lib.livejournal.com/458
78.html

K pecypcam KemOpuaxckoro
yHuBepcuteTa (76 MOJTHOTEKCTOBBIX
HAYYHBIX JKYPHAJIOB 110 IIUPOKOMY

CB0OOIHBIN AOCTYTI
o0yuaronmxcs




CHEKTPY JAUCIMILINH)

7 | http://service.dvfu.ru/ser |K 6a3e manapix EBSKOhost CBoOOHBIN AOCTYTI
vice o0yuarommxcs

CUCTEMHBIE ITPOI'PAMMHGBIE CPEJICTBA: Microsoft Windows XP
[MTPUKJIAAHBIE ITPOTPAMMHBIE CPEJICTBA: Microsoft Office 2007 Pro
CIHIEHUAJIM3UPOBAHHOE ITPOI'PAMMHOE OBECITEHEHUME: C/10 Moodle,
SunRAYV BookOffice Pro, SunRAYV TestOfficePro, MathConnex

dnexkmponnsvie yuedHwvle pecypcol:
- TPEHUPOBOYHBIE U KOHTPOJIbHBIE TECTHI 110 KAXKIOMY pa3zeny;
- BUpTyalibHas naboparopus. Mcnonb3yercs Mmpu MPOBEACHUM 3aHATHH JIEKIIMOHHOTO THIA U

CEMHMHAPCKHUX 3aHATHI

7.5. MeToanyeckue yKa3aHus M0 MPOBeAEeHUIO PA3JIMUYHBIX YUeOHBIX 3aHATHII U APYrUM
BHM/IaM CAMOCTOSITEJIbHON PadoThI

Hcnonb3oBanne WHHOBALMOHHBIX MeETOA0B B Ipouecce mnpenogaBanusa. [lox
MHHOBAIIMOHHBIMH METOJAMHU B BBICIIEM MPOPECCHOHATFHOM O0pa30BaHUU TIOHHUMAIOTCS
METOJIbl, ~OCHOBAaHHbIE HA  MHCIIOJIb30BAHMM  COBPEMEHHBIX JIOCTIDKEHUH HAyKH U
UHPOPMAIIMOHHBIX TEXHOJIOTUHA B oOpa3oBaHuu. OHM HampaBieHbl Ha MOBBIIICHHE KayecTBa
MOJTOTOBKM IyTE€M DPAa3BUTHS y CTYJIEHTOB TBOPYECKHX CIIOCOOHOCTEH M CaMOCTOATEIbHOCTH
(MeTozbl MPOOJIEMHOIO U MPOEKTUBHOIO 00YUYEHHUS, UCCIIEJOBATEIBCKUE METO/Ibl, TPEHUHI OBbIE
(GbOpMBI U T.J1.).
Hcnonp3oBaHue COBPEMEHHBIX MHHOBAIMOHHBIX TEXHOJOTUH B y4eOHOM MpOIEcCce MO3BOJISET:
COYETaTh BBICOKYIO SKOHOMHUYECKYIO d(PPEKTHBHOCTh U THOKOCTh YU€OHOTO Ipoliecca; IIMPOKO
UCTIOJIb30BaTh MH(OPMAIMOHHBIE PECYpChl B Yy4eOHOM TMpOIECCe; CYIIECTBEHHO pACIIUPHUTH
BO3MOKHOCTH TPaJUIIMOHHBIX ()OpM OOYUYEHUS; MO3BOJSET Pearn30BaTh HOBbIE 3 (EeKTUBHbBIC
dbopMbI 00yUEeHHMS.
PaboTel 1O BHENPEHHIO M WCIOJB30BAaHUIO COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJOTHHA
00y4YeHHs HAaMH ITPOBOJISATCS B HECKOJIBKUX HAIIPABIICHUSAX
- CO3MaHMEe  COBPEMEHHOIO Y4eOHO-MEeTOAuYecKoro obecriedeHusi y4eOHOro mpoiecca u
COBEpIICHCTBOBAHNUE OpPraHMU3alMK y4eOHOro IMpollecca MyTeM BHEAPEHHE HOBBIX TEXHOJOTHMN
o0ydeHus1, B TOM YHCIIe JUCTAaHITMOHHBIX 00pa3oBaTenbHbIX TexHooruii (J1OT);
- [pPOrpaMMHO-TEXHUYECKOe oOecredyeHue ydeOHOro Ipouecca C  HCIHOJb30BaHUEM

COBPCMCHHBIX TEXHOJIOTHI o6yquI/m




Haunnast ¢ 80x roioB M /10 HACTOSIIETO BpEeMEHH, Ha Kadeape OpraHU4ecKOW XUMHH
BeJyTCs pabOThl MO BHEAPEHUIO B Y4YEOHBIM Mpoliecc HOBBIX HMH(MOPMAIIMOHHBIX TEXHOJIOTHIA.
[loutn 1o BceM KadeapanbHbBIM JUCIHHUIUIMHAM CO3JaHbl 00y4Yarolle-KOHTPOJIHUPYIOIINE
IIPOrpaMMBlI.

B mnocnennue roapl mpu co3gaHMM OOYYarOIIEe-KOHTPOJMPYIOMIUX MpPOrpaMM  HaMHU
ucnomnb3yercs: «KOHCTpYKTOp TeCTOB», CO3/IaHHBIM Ha 0a3e aJanTUBHOM Cpelbl TeCTUPOBAHUS
(ACT). ACT (apanTuBHast cpera TECTUPOBAaHHUS) B HACTOSIIEE BPEMs IIUPOKO BHEAPSETCS
Hentpom TectupoBanus npu deepanbHOM areHCTBE 00pa3oBanus PO.

Becb Marepuan TeopeTHYECKOMl MOAJEPKKH (KOHCHEKTHI JIEKIUI) 3aHOCUTCS Ha
MarHUTHBIA JUCK U MIPEJICTaBIsAET co00i 00yUarolyto 4acTh pa3pab0TaHHOW HAMH MPOTPaAMMBI.
PazpaGoTranHbpie TeCTOBBIC 33JaHUSl BKIIOYEHH B KOHTPOJHMPYIOMIYIO YacTh IPOTPAMMEI
(Koncrpykrop TectoB). C Momolpi0 MacTepa TECTOBBIX 33JaHUN, BCTpOEHHOro B KoHCTpyKTOp
TECTOB, pa3pa0OTaHHbIE HAMH TECTOBBIE 3a/laHUs ObUIM 3aHECEHBl B «HAKOMUTENb TECTOBBIX
3amanuiy. «Hakonurenb TECTOBBIX 3a/laHUi MpEACTaBIseT co0oi 0azy JaHHBIX CleNUaTbHON
CTPYKTYpBI, MUCTONB3YEeMOW Ml XpaHeHHs uHpopMmanmuu o (HopMe U COAECPKAHUU TECTOBBIX
3aJlaHul, MapaMeTpax I'eHepalyu TeCTOB M CIIOCOOOB OLIEHWBAHUS PE3yJIbTaTOB TECTUPOBAHMUS.
«HAKONUTENIb TECTOBBIX 3aJaHui». ['eHepaTop TECTOB, BCTPOEHHBI B «MacTep» TECTOBBIX
3a/IaHHi, ONpenessseT 3HAa4eHHUsl NapaMeTpoOB, HA OCHOBE KOTOPBIX JMHAMHMUYECKH, B Ipolecce
TECTUPOBaHUS, (QOPMHUPYIOTCS TECThI M3 TECTOBBIX 3alaHuii, conepxamuxcs B HT3.
PazpaboTranHbpie HAMH TECTOBBIC 33JaHUS MO JUCHUIUIMHE TO3BOJISIOT JOCTATOYHO OOBEKTUBHO
OLICHUTh 3HAHUS CTYJCHTA.

B cootBerctBum ¢ tpeboBanusmMu OI'OC BIIO no HampaBiIeHHIO MOATOTOBKU
peanu3anysi KOMIIETEHTHOTO IMOX0/a MPeayCMaTpUBAET MIMPOKOE HCIOIh30BAHKE B yU4EOHOM
nporecce aKTUBHBIX W HHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATUH (KOMITBIOTEPHBIX
CUMYJISIIUH, pa300p KOHKPETHBIX CUTyallMil U T.I.) B COYETAHHH C BHEAYIUTOPHOU paboToil ¢
1ENbI0 OPMHUPOBAHUS U PA3BUTHS TPEOYEMBIX KOMIIETEHIIUN 00yYatomuxcsl.

['maBHBIM 3BEHOM JIHUIAKTUYECKOTO IMKJIA O0YUYSHHS TUCHUIUIMHE SBIsieTcs jekuus. Eé
1esb — (POPMUPOBAHUE Y CTYJEHTOB OPUEHTUPOBOYHON OCHOBBI /ISl NIOCJIEAYIOLIETO YCBOEHUS
MaTepuanga METOJOM CaMOCTOATeNbHOW paboTel. CoaepikaHuE JEKIUH JOJDKHO OTBEUYaTh
CIEIYIOIIUM JUJAAKTHYECKUM TPEOOBaAHUM:

- U3JI0)KEHHME MaTepHalla OT MPOCTOTrO K CIOKHOMY, OT U3BECTHOT'O K HEU3BECTHOMY;
- JIOTUYHOCTb, YETKOCTD U SICHOCTb B U3JI0KCHUHU MAaTEPHAIIA;
- BO3MOKHOCTb MPOOJEMHOTO H3JIOKEHHUs, AMCKYCCHUHU, AMAlora C IeNbl0 aKTUBU3ALUU

ACATCIIbHOCTU CTYACHTOB;



- omopa CMBICJOBOM 4YacTH JICKIMM Ha TMOJUIMHHBIC (aKThl, COOBITHUS, SBJICHUS,
CTaTHUCTHYECKHE JaHHEIC;

- TEeCHas CBs3b TEOPETUYCCKHX IIOJIOKCHHA W BBIBOJAOB C TPAKTUKOW W Oymymien
po(heCCUOHATILHOM e TEIIbHOCTHIO CTYICHTOB.

N3yuenune kypca «XHMHYECKHME PEAKTOPbD» IOCTPOEHO Ha MPUHLHUIIAX pPa3yMHOH
dopmanuzanM W YIUIOTHEHHs y4yeOHOW wuHQOpMamuu, YTO, €CTeCTBEHHO, JOJIKHO
CIOCOOCTBOBATH JIyYIIIEMYy YCBOCHHIO COBPEMEHHON TPAKTOBKH Y4eOHOTO MaTepuaia.

Ha mepBBIX JEKIUAX TO KypCy «XHMHUYECKHUE PEAKTOPhD» HEOOXOIWMO JaTh OCHOBHBIC
MOHATHUS, TMPUHIUIBI NPUMEHEHHS TEOPHHM IOJ00MS K pacyeTaM XHMHUYECKHX PEaKTOpPOB,
OOBSICHUTH CTYJICHTaM, Kak TIOJb30BaThCS JHarpaMMamMH M HOMOTpaMMaMd B COOpHHKE
MIPUMEPOB U 3a7a4.

[Ipexne, yem CTyIEHT MPOCTyIIaeT JIEKIMIO, OH JOJKEH MpopaboTaTh OCHOBHOM
TEOPETUYECKHI MaTepHrall 1o TeMe, KOTOPbII IMPeCTaBIeH B y4eOHUKAX U pacleyaTKax JIEeKIIHi,
3aHECEHHBIX HA MAarHUTHBLIA HOCUTEb.

Urenune JieKUMiA 1O JaHHOW  JWCUMIUIMHE TPOBOJMTCS €  HCIOJb30BAHHEM
MyJIBTUMEIUMHBIX  Ope3eHTauuid.  lIpe3eHTanms  MO3BOJsET  NPENOJABATENIO  YETKO
CTPYKTYpPUPOBaTh MaTE€pHall JIEKIIUH, SJKOHOMUTh BPEMS, 3aTPAYMBAEMOE Ha PUCOBAHUE HA JIOCKE
cxeM, Hamucanue (popMya U OPYTHX CIOXKHBIX OOBEKTOB, YTO J1a€T BO3MOXKHOCTH YBEIHUYUTH
o0BeM wu3NIaraeMoro Marepmaia. Kpome TOro, mpe3eHTalus IMO3BOJSET OYEHb XOPOIIO
WITIOCTPUPOBATH JICKIIUIO HE TOJIBKO CXeMaMHU W PUCYHKaMH KOTOPBIC €CTh B YUCOHOM ITOCOOHH,
HO U TOJIHOLBETHBIMU (oTOrpadusiMu, pUCYHKaMHU, MOPTPETAMU YYEHBIX U T.A. DJICKTPOHHAs
MPE3CHTAIMS TTO3BOJIIET OTOOpa3uTh (U3MYECKHE M XUMHYECKHE IPOLECChl B JAMHAMHKE, YTO
MO3BOJIACT YJIYYIIUTh BoOcTpusitue Marepuana. CTyaeHTaM TNPeoCTaBIsIeTCS BO3MOXHOCTH
KOIUPOBAHUS MMPE3CHTALMN 111 CAMONIOATOTOBKY U MOJATOTOBKHU K 3K3aMEHY .

IIpu npoBenennu J1a00pPaTOPHOr0 MPAKTHKYMa HEOOXOAUMO CO3AAaTh YCIOBUS JUIS
MaKCHMaJbHO CaMOCTOSATEIBHOI'O BBIMONHEHUs JabopartopHeix pador. I[lostomy mnpu
MIPOBEICHUH JTAOOPATOPHOTO 3aHSATHS TIPEIIOIABATEII0 PEKOMEH Ty ETCS:

[IpoBectn skcmpecc-onpoc (YCTHO WM B TECTOBOW (POpME) MO TEOPETHIECKOMY MaTepHaly,
HEOOXOMMOMY JIJIsl BBITIOJIHEHUS PabOTHI (C OIICHKOI).

[TpoBepuTh MIaHBI BBHIIOJHEHUS JTa0OPATOPHBIX PadOT, MOATOTOBICHHBIE CTYJIECHTOM J0Ma (C
OILICHKOM).

OrneHuTh paboTy CTyICHTA B JIAOOPATOPUH | ITOJTYICHHBIC HM JaHHbBIC (OI[CHKA).

[IpoBepUTh U BBICTABUTH OLIEHKY 3a OTYET.

Jlrobast nabopaTtopHast paboTa OOKHA BKJIIOYATH TIIYyOOKYIO CAaMOCTOATEIBHYIO MPOPabOTKY

TCOPECTUUCCKOTO MaTcpuaia, U3ydCHHUC MCTOJAUK IMPOBCACHHUA W INIAHUPOBAHUC JSKCIICPUMCHTA,



OCBOCHME U3MEPUTEINIbHBIX CPEJICTB, 00paOOTKY U MHTEPIIPETALMIO KCIIEPUMEHTAIbHBIX JJAaHHBIX.
ITpu 3TOM yacTh pabOT MOXET HE HOCUTh 00s3aTeIbHbIN XapakTep, a BBINOJIHATHCS B pamMKax
CaMOCTOSITENIbHOW PaboOThl MO Kypcy. B psn paboT mernecooOpa3HO BKIIOYHTH pa3lelbl C
JIOTIOJTHUTEIBHBIMH JJIEMEHTAMH HAYYHBIX HCCIICIOBAaHUM, KOTOPBIE MOTPEOYIOT YriryOJIeHHOM
CaMOCTOSTENIbHON POPAaOOTKU TEOPETUUECKOr0 MaTepHralia.

IIpu u3yueHun Kypca «XUMHUYECKHE PEAKTOPBD» CTYACHT HE MOXKET OIPAHUUYMUTHCS
TOJIbKO PACCMOTPEHHUEM TEOPETUYECKHX BOIIPOCOB, a JIOJIKEH CTPEMUTHCS aKTUBHO NPUMEHATH
panMoHanbHBIE TIPUEMBI TOWCKA, OTOOpPa W UCIONB30BaHUS HWH(POpPMAUM TpU BBIOOpE
ONTUMAJIbHBIX MyTEH pelleHHs NPAaKTUYEeCKUX 3ajiad MpH BbIOOpE M pacueTe ammaparypbl JUis
IPOBEIEHUS] XMMUYECKUX MporeccoB. I109TOMy OCHOBHBIM YCJOBHEM TINIyOOKOrO H3y4eHHUs
Kypca, pa3BUTHsI HAyYHOTO MBIIUICHUS M 3aKPEIUICHUS Y CTYJCHTOB SIBJISIETCS PEIICHUE 3a/1a4 Ha
NpaKTUYEeCKUX 3aHATUsAX. [Ipu pemeHny 3amad CTYACHT JOJDKEH IMPOAEMOHCTPHPOBATH, Kak
MOYKHO MPUHTH K MPaBUIBHOMY BBIBOJY, HCHOJb3Yys TEOPETHUYECKUE KOHLENIMU U (DAKTHI,
U3JI0KEHHBIE B TeopeTudeckoM Kypce. Dopma npoBefieHus 3aHATUI — IPAKTUYECKUE 3aHATHS C
pelIeHreM 3ajau.

IIpu npoBeeHNN NPAKTHYECKUX 3aHATHH ciexyeT He MeHee 1 yaca u3 aByx (50% BpemeHn)
OTBOJIUTh Ha CaMOCTOSTENIbHOE pelleHue 3aaad. llpakTuueckue 3aHATHS 1eaecooOpa3Ho
CTPOUTBH CIIEAYIOIIUM 00pa3oM:

BBognas mnpenonaBatenst (Lenu 3aHATHS, OCHOBHBIE BOIPOCHI, KOTOPBIE MIOJDKHBI OBITH
pPacCMOTpEHBI).

bernsiit onpoc.

Pewrenne 1-2 TUNOBBIX 3a/1a4 y TOCKH.

CaMocTosATeIbHOE PELICHUE 3a/1a4.

Pazbop THMOBBIX OmMUOOK MpH pemieHud (B KOHIIE TEKYIIEro 3aHATUS WIM B Hadaje
CJIETYIOIIETO).

Jlns mpoBefieHUs 3aHATUH HEOOXOAMMO MMeTh OOibIIOW OaHK 3aJaHuil U 3axad Jyis
CaMOCTOSITENIFHOT'O pEIICHUs, MpUYeM OTHU 33JaHusi MOTYT ObITh auddepeHnnpoBaHbl 1O
CTENEHU CIOXKHOCTH.

[Tocie o3HaKOMIIEHUS ¢ TEMOM JIEKLUH, CTYACHT pellaeT IPUMEpPbI U 3aJlau, 3aKperuiss
CBOU 3HaHMA IO TeMe. /i1 yCHemHoro 3akperyieHus MaTepuaia CTYJeHT JOJDKEH HaydUTbCs
M10JIb30BaThCsl COOPHUKOM IIPUMEPOB U 3a/1a4 [3], B KOTOPOM HUMEIOTCSL:

- OCHOBHBIE ()OPMYJIBI TSI PACUYETOB,
- HOMOT'pPaMMbI U JJMarpaMMbl, 3HAUUTEJILHO 00JIETYAIOLINE PACUYETHI 110 CIOXKHBIM (OpMyIiaMm,
- TabauIbl ¢ HEOOXOAUMBIMU Ul PACUE€TOB CBOMCTBAMM XUMHUECKUX COEJMHEHHUH B ra30BOH,

KHUIIKOHN 1 TBepAOoH popme,



- OCHOBHBIE MapaMeTpPbl PA3IUYHBIX aAMIapPaTOB, IPUMEHSIEMbIX B XUMHUUECKON TEXHOJIOTUH.

B 3aBucumocTu ot paszzaena AUCHUIUIHHBI U IOATOTOBIEHHOCTH CTYJCHTOB MO>KHO
UCIIOJIb30BaTh JIBa Iy TH:
- JlaBaTh ONpEJIEJICHHOE KOJIMYECTBO 3aJad JJIs CaMOCTOSTEIbHOI'O PpEIIEHMs, PAaBHBIX I10
TPYJIHOCTH, a OIICHKY CTaBUTh 32 KOJIMUYECTBO PEIICHHBIX 32 OMPEIEICHHOE BpeMs 3a/1ay.
- BBIJABaTh 3aJlaHUs C 3aJayaMH DPa3HOW TPYIHOCTH U OIEHKY CTaBUTh 3a TPYIAHOCTh
PELLICHHOM 3aa4Hu.
[To pe3ynpTaTam caMOCTOSTEIBLHOTO PELIEHMS 3a]ay CIEAYET BbICTABIIATh 110 KaXJAOMY 3aHSATHUIO
orieHky. OrleHKa MpeaBapUTeIbHONW MOATOTOBKU CTYJIEHTa K MPAKTUYECKOMY 3aHSATHIO MOXKET
OBITh CJIeNlaHa MyTeM IKCIPECC-TECTUPOBAHUS (TECTOBbIE 3aJJaHUs 3aKPBITONW (JOPMBI) B TEUECHUE
5, makcumyMm - 10 munyt. Takum o0pa3oM, Npu HMHTEHCUBHOW pPabOTe MOXXKHO Ha KaKJIOM
3aHSATUU KaXJO0MY CTYACHTY IIOCTAaBUTh IO KpailHeil Mepe /1B OLICHKHU.
[To marepuwanam paszzgena IenecooOpa3sHO BbIAaBaTh CTYACHTY JOMAallHee 3aJaHue U Ha
MOCTIEIHEM TPAKTHUECKOM 3aHSATHUHU 10 pa3leily MOJBECTH UTOTU €ro H3ydeHus (Hampumep,
MPOBECTH  KOHTPOJIBHYIO paloTy), OOCYAWTh OLEHKH KaXJOro CTyJEHTa, BBIJIATh
JIOTIOJIHUTENIbHBIE 3aJJaHUsl TEM CTYJEHTaM, KOTOpbIE XOTSAT IOBBICUTH OLEHKY 3a TEKYIILYIO
pabory.
[Tpu opraHu3anuy BHEAY JUTOPHON CAMOCTOSITEIbHON Pad0ThI UCTIONIB3YIOTCS CIEAYIOIINE €€
(bopMbI:
- BBITIOJIHEHHUE JIOMAIIHUX 3aJIaHUH Pa3sHOOOPAa3HOTO XapakTepa. JTo - peleHne 3a1a4; noa0op u
U3y4YEHHUE JIUTEePATyPHBIX HCTOUHUKOB; [10100p WILTIOCTPATUBHOIO U OMUCATEILHOTO MaTepuala
0 OTJIEJIBHBIM pa3jieniaM Kypca B ceTu IHTepHeT.
- BBIIIOJIHEHUE MH/IMBUIyalIbHBIX 3aJ[aHUM, HAalIPABJIEHHBIX HA PAa3BUTHE y CTYACHTOB
CaMOCTOSITENIbHOCTH U MHUIIMATUBBL. VIHIMBUTyalIbHOE 3a/1aHH€e MOKET MOIy4YaTh KaK KaXKIbIi
CTYJEHT, TaK U 4aCTh CTYJICHTOB I'PYIIIIBI
Ha camoctosrensHyo paboTy CTYIEHTOB 1O Yy4eOHOMY IUIaHy OTBOJUTCS 78 dYacoB.
CamocrosTenpHas paboTa CTyJeHTa HOCHT CHUCTeMaTHuUecKuil xapaktep. CamocTosTenbHas
paboTa CTyACHTOB, MPEAYCMOTPEHHAsI y4eOHBIM TUTAHOM B 00beMe = 50% o0Imiero KoamdecTBa
4acoB, COOTBETCTBYET Ooiiee TIIyOOKOMY YCBOCHHMIO M3y4aeMOro Kypca, (pOpMHUPYET HaBBIKH
HCCJIEIOBATENILCKOM pabOThl U OPUEHTHPYET CTYACHTOB HAa YMEHUE MPUMEHITh TEOPETUUYECKUE
3HAHUA Ha TIPAKTHKE.

3aanus sl CaMOCTOSITENIbHOM pabOThI COCTABIIEHBI 1O pa3zesiaM U TeMaM, 10 KOTOPhIM
TpeOyeTcsi  JOMOJHUTENBHO  NpopaboTarb W NPOAHAIM3MPOBATH  PACCMATPHBAECMBIN

mpernoaaBaTcyicM MaTCpHrall B o0beMe 3allJITAaHUPOBAHHLIX YaCOB.



PesynbraThl caMOCTOSTENBHON PaOOTHl KOHTPOJIUPYIOTCS MPEIOIaBATENIEM U YUUTBHIBAKOTCS MIPH
aTTecTaluu cryneHTa. [Ipu 3ToM IpoBOIATCS: TECTUPOBAHKE, IKCIIPECC-OMPOC HA CEMHUHAPCKUX
3aHATUAX, ITPOBEPKA IMCbMCHHBIX pa60T.

IIpu noaAroToBKe K KOJUIOKBUYMY CJIeyeT: TIPOpad0TaTh KOHCIICKTHI JICKITUH 110 BOTIPOCaM
KOJUIOKBHYMa; IPOYUTATh OCHOBHYIO U JOTIOJHUTEIBHYIO JIUTEPATypPy, PCKOMEHIOBAHHYIO IO
U3y4aeMbIM BOIIPOCAM;OTBETHTh Ha BOMPOCHI KOJUTOKBUYMA; TIPH 3aTPyTHCHHUSIX
POKOHCYJIBTHPOBATHCS C MPETIO/IaBATEIIEM.

MeTtonuueckue peKOMEHIAUH MO MOATOTOBKE K TECTHPOBAHUIO TECTH — 3TO BOMPOCHI WIN
3aJ]aHus, TPEAyCMaTPUBAIOIINE KOHKPETHBIN, KPATKHid, YeTKUH OTBET HA MMEIOLIUECS ITAJIOHBI
orBeToB. [Ipu caMOCTOATEILHON TIOJrOTOBKE K TECTUPOBAHHIO CTYIEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHHIO, MPOpPadOTaTh WH(DOPMAIMOHHBIA MaTepuan 1O JUCIUTUIHHE.
[TpokoHCYIBTHPOBATHCA C MIPEMOAABATEIEM IO BOTIPOCY BBIOOpa y4eOHOU JIUTEPATYPHI;

0) 4eTKO BBICHUTE BCE YCIIOBHUSI TECTHpPOBAHHS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyner
NPEJIOKEHO, CKOJIBKO BpPEMEHHM OTBOJIUTCS HAa TECTUPOBAHHME, KAKOBAa CHCTEMa OILCHKU
pe3yJabTaTOB | T.JI.

B) IpUcTynas K padoTe ¢ TeCTaMi, BHUMATENIbHO U /10 KOHIAa IIPOYTUTE BOIPOC U Mpe/laracMble
BapUaHThl OTBETOB. BrIOepuTE MpaBmiibHBIE (MX MOXKET ObITh HECKOJIBKO). Ha oTenbHOM JIHCTKe
OTBETOB BBIIMUIIUTE IU(PPY BOIPOCa U OYKBbI, COOTBETCTBYIOIIUE IIPABHILHBIM OTBETAM;

F) B IMPOLCCCC PCHICHUS KEJIATCIbHO NPUMCHATH HECKOJIBKO IMMOAXO0J0B B PCHICHUHN 3a/IaHUA. 910
IIO3BOJISIET MAaKCHUMAaJIbHO TI'MOKO OIICpHUpPOBATH MECTOJaMH PCHICHUA, HAXOIA Ka)KIH)II\/JI pas
ONTUMAJILHBIN BapUAHT.

1) eciar Bl BCTpeTHIIM Ype3BbIYAiHO TPYAHBIH isi Bac Bonpoc, He TpaThTe MHOTO BPEMECHH Ha
Hero. [lepexoaure k apyrum tectaM. BepHuTech K TpyIHOMY BONPOCY B KOHIIE.

€) 00s3aTeIbHO OCTaBbTE BpeMs I MPOBEPKHM OTBETOB, YTOOBI M30€kKaTh MEXaHUYCCKHX

OLINOOK.

8. MarepuajibHO-TeXHHYECKOE oOecnevyeHue TUCIMIINHBI

8.1.TpeGoBanusi kK MaTepUATbHO-TEXHUYECKOMY 00eceYeHuI0
s peanuzanum padodeii mporpamMmbl JAMCUMILVIMHBI HUMEIOTCH CHeNHAJIbHbIE
NnoMelleHus1 Uil MPoBeAeHUsI 3aHATHI JIEKIHOHHOTO U JIa0OPATOPHOT0 THINA, TPYNIOBBIX
H HWHIWBUIAYAJIbHBIX KOHCy.HBTElLIHﬁ, TCKYIIECTO KOHTPOJA U HpOMe)KYTOqHOfI arrecrangmuu, a
TaKXK€ IIOMCIICHUA JIA CaMOCTOSITEIEHON pa6OTI)I U TMOMCUICHHUA [JIA XpaHCHUA U
npoUIaKTHIECKOTO 00CITyKUBaHUS 000py/10BaHUS. CrienmanbHbie MOMEIIECHUS
YKOMILUIEKTOBAHBI CIEIUAIU3UPOBAHHON MeOeNnbl0 MW TEXHHYECKUMHU CpEeACTBa OOyYeHHS,

CITy>KaIllMMU JIJIS TIPEICTaBIICHUsS] HH(QOpMAIK OOIBIION ay TUTOPHH.



Munumanbio HeoOxoaumbiii st peanuszauuun  OIIOIl  mepedenp MaTepuanibHO-
TEXHUYECKOTO oOecriedeHusl BKIIOYaeT B ceOs: JIEKIHMOHHBbIE ayauTopuu (00opyIoBaHHbBIE
BUJICOTIPOCKIIMOHHBIM 000PY/I0BAHUEM JIJIsl TIPE3CHTAIINM, CPECTBAMU 3BYKOBOCIIPOU3BEICHUS,
HKpPAHOM W MMEIOIINE BBIXOJ B ceTh VHTEepHET), MOMENICHUs ISl TPOBEACHHS Ja00OpaTOPHBIX,
CEMHHAPCKHUX U MPAKTHUECKHUX 3aHATUN (000pyAOBaHHBIE Y4eOHON MeOenbi0), KOMIBIOTEPHbBIE
KJIACChI U JIp.

[To guctumirae « X UMHUYECKUE PEAKTOPHI» UMEIOTCS MPE3EHTAIMH 110 OTACIBHBIM TEMaM

Kypca, o3BoJIsitomure Hanbosee 3pHEeKTUBHO OCBOUTH MPECTABICHHBIN YUeOHbII MaTeprall.

OcHoBHOE 00OpyAOBaHHE, OOECIECUMBAIOIIECE
MMPOBCACHUEC JICKIUOHHBIX, IIPAKTHUYCCKHUX U OcCHOBHOE Ha3HAYEHUE
nab0opaTOPHBIX 3aHATUN

Hannuue mynpTUMe1uiiHOTO 000pY10BaHUS Obyuaroee: npu MIPOBEACHUHT
JICKIIMOHHBIX U MPAKTHYECKUX 3aHATUI

CoOpanbl  ycTaHoBKM Ui mpoBeaenus | OOydaromiee: pu MPOBEJICHU U
1abopaTopHOTO MPAKTUKYMa. HNmeetcs | nabopaTopHBIX 3aHATHI
1ab0opaTOPHEII peaKkTop

[Tpu npoBeneHNH 3aHATHI JTEKIIMOHHOTO/ CEMHMHAPCKOT0 THIIA 3aHATHIA UCTIONB3YIOTCS:
JUUEHIUOHHOE RPOZPAMMHOE 00ecneyenue:

- [Iponyxtel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)

noamucka (Open Value Subscription);
AnTHBHpYCcHOE Tmporpammuoe obOecriedenne Kaspersky Endpoint Security CranmapTHbIii
Russian Edition;

c60000H0O pacnpocmpansiemvlie nPoSPaAMMblL:

— Academic MarthCAD License - MareMaTtnyeckoe IporpaMMHOE oOecIeueHue,
KOTOpPOE TO3BOJIIET BBHINOJHATH, AHAJTU3UPOBATh BAaXKHEHIIME WH)XXCHEPHBIE pAacueThl U
00MEHUBATLCS UMHU;

WinZip nnst Windows - mporpaMm Ui CxKaTHs U pacakoBKu (ailyios;
Adobe Reader s Windows — nmporpamma juist urenust PDF ¢aiinos;
— Far Manager - KOHCONBHBIN (AiJIOBBI MEHEDKEp Ul ONEPAlOHHBIX CHUCTEM

cemerictea Microsoft Windows.



[Ipu ocymiecTBiIeHHH 00pa30BATENBHOIO IMpollecca CTYIACHTaMH M IpernojaBaTesieM
UCTIONB3YIOTCS cleayromue HHGOpManMoHHO crpaBodHbie cucteMbl: DBC «AulludpOykey,
OBbC «Koncynbrant crygenra», CIIC «Koncynbrant mitocy, CIIC «["apanTy.

8.2 OcoGennocTu peanu3auMu JUCUMIUVIMHBI ISl HWHBAJWAOB M JHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

Jlis CTYACHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbS CO3/IaHBI CHEIHMAIbHBIC
YCIOBHSA Ui TONydeHHs 00pa3oBaHMA. B [ensaxX JOCTYHHOCTH TIOJIYYEHHUS BBICHIETO
oOpa3oBaHMs TO 00pa30BATEIBHBIM MPOTPAMMaM HWHBAIMIAMH M JIALIAMH C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBbsI YHUBEPCUTETOM 00ECIIeUnBACTCS:

1. AunbprepHatuBHas Bepcus oduUIMAIbHOTO caidita B cetu «MHTepHeT» ans
CI1a0OBUIAIINX;

2. JIns MHBATUAOB C HAPYIICHUSMU 3peHus (CIa00BHUISIINE, CICTIBIC)

- TNPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOLIETO OOyYaroleMycsi HEOOXOJUMYIO TOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON HMH(OpMAlMK O PAaCIUCAHUM Y4YEOHBIX 3aHSATHI; HaIU4due
CPEACTB [UISl YCWUJICHUS OCTAaTOYHOTO 3pEHUs, OpaleBCKOM KOMIBIOTEPHOM TEXHUKH,
BUJICOYBEIMUUTENIEH, MPOrpaMM HEBHU3YaJbHOTO JOCTyNa K HHQOpMalUH, MpOrpaMM-
CHUHTE3aTOPOB PEYM U JAPYTUX TEXHUYECKUX CPEACTB MpUeMa-Tniepesadn yueOHo nHpopmaim B
JTOCTYMIHBIX (popMax AJis CTYJCHTOB C HAPYLICHUSIMH 3PEHUS;

- 3a/1aHuUs JUIs BBIIOJHEHMS HA SK3aMEHE 3aUNThIBAIOTCSl aCCUCTEHTOM,;

- TNUCbMEHHBIC 3aJ]aHWS BBIMOJHAIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHCTEHTY
00y4aroIuMCs;

3. 119 WHBAIUIOB M JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS 1O CIyXY
(cmabocnpIianye, rIyxue):

- Ha 3a4eTe/’K3aMeHe MPUCYTCTBYET ACCHCTEHT, OKa3hIBAIOIINN CTYJICHTY HEOOXOAUMYIO
TEXHUYECKYI0 TIOMOIIb C YYETOM HHIMBHUIYallbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHATh
pabouee MeCTO, MePEABUTaTLCS, MPOUYNTATh U OPOPMUTH 33aJJaHUE, B TOM YHCIIE 3aIUChIBAs MO
JTUKTOBKY);

- 3a4eT/9K3aMEeH MPOBOJUTCS B MUCbMEHHOHU (opme;

4. ]JIns WMHBAIWIOB M JIMI[ C OTPAaHMYEHHBIMH BO3MOXHOCTSMHU 3/I0POBbS, HMMEIOILIUX
HApYIICHUS OMOPHO-ABUTATEILHOTO ammapaTa, CO3[JaHbl MaTepHalbHO-TEXHUUYECKUE YCIIOBUS
00ECTIeYNBAIOIINE BO3MOXKHOCTh OECTPENSITCTBEHHOTO JOCTyna OOydarommuxcsi B y4eOHbIe
NOMEIIEHUS,, OOBEKTY NUTAHMsI, TyaJeTHbIE W JPyrHe IOMELICHUS YHUBEPCHUTETa, a TaK¥kKe
npeObIBaHMs B YKa3aHHBIX TOMEIICHHSIX (HATMYUE PACIIMPEHHBIX JBEPHBIX MPOEMOB, MOPyUHEH

U IPYTUX [IPUCTIOCOOTICHHI).



- THCbMEHHbIC 3aJ[aHMs BBIMOJHSIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MpOrpaMMHBIM OO€cTieYeHHEM WU HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 JKEJIAaHWIO CTYACHTA YK3aMEH IPOBOJUTCS B YCTHOU (hopMme.

OOyyaromuecs U3 4Yrciia JIUI ¢ OTPaHUICHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBST 00€CIICUCHBI
ANEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (popmax, aJanTHUPOBAHHBIX K OTPaHHUYCHUSM

HX 310pOBb4I.



puioxenne 1
JIMCT UBSMEHEHUM (JONOJIHEHU)
B pa6oqyfo porpamMmy I10 JUCHUTUIMHC «XMHYECKHUE PCAKTOPLD> 110 HAITPABJICHUIO ITOATOTOBKHU

18.03.01 — «XuMuveckas TeXHOJIOTHs»; TPOowiIb « TeXHONIOTH U mepepaboTKa MOIUMEPOBY Ha
_2023/2024  y4eOHbIii ron

Hepeqenb BHOCHUMBIX

Neni/mm uiemeHT (MyHKT) PII/{ . .
U3MeHEeHUH (I0NoJIHeHMiH)

IMpumeuanue

OOcyxaeHa W pPEKOMEHJOBaHA Ha 3acelaHuM Kadeapbl OPraHMYeCKOW XUMHUH U
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI POTOKOJI No or" " 20 T

3aBenyronuii kadeapoit / HO.A. MankanmyeB




[Mpuioxenne 2

Pacnipenesenue 6a/1/10B TeKylIero  pyoe;kHOro KOHTPOJIs

Ne Cymma 6annos
n/ Buo konmponsa Oowasn 1-a
2-1 mouka | 3-1 mouka
n cymma mouka
1 |IHocewenue 3anamuii 00 10 00 3 0. 00 30. oo 46.
oannoe
2 | Tekywuii KoHmpo.nn: oo 30 00 10 6. 00 10 6. 00 10 6.
oannos
Omeem na 5 éonpocoe om 0 0ol5 6. |om 0 oo omOoo5 |om0Ooolo
56. 0.
[ToHBINM MPaBUIILHBIN OTBET no 15 50. 50. 50.
OaIIoB
HenouHplii npaBuiibHbBINA OTBET or 3 1015 6. |orl no orl 105 orl 105
56. 0. 0.
OtBer, coxepxamuii  HeTOYHOCTH, |00. 06. 06. 06.
OIHOKH
Buvinonnenue camocmoamenwvuvlx (om () 0015 6. [om 0 om0oo5 |om0oo)
3a0anuil (pewieHue 3aoau,) 0050. o 9]
3 |Pybescuvtit Konmpoisb oo 30 00 10 6. 00 10 6. 00 10 6.
oannos
TECTUPOBAHUE ot 0- no ot 0 o ot 0- no ot 0- no
126. 40. 46. 46.
KOJUIOKBUYM or 0 1o 180. |or 0 o or 0 1o 6 or 0 1o 6
60 0. 0.
4 Hmozo cymma mekywezo u
PYy0esrcHoz0 KOHmpons 0o 706annoe |00 236. 00 230 00 240
5 |llepBbiii 3Tan (0a30BbIN)ypOBeHb) — [HE MeHee 36 |He MeHee HE MEHEE | HE MeHee
OIIeHKA «Y/10BJIETBOPUTEIbHO) o. 12 0. 120 120
6 |Bropoii stan [MeHee 70 0. |menee 23 | meHee 23 0 | MeHee 240
(npoaBUHYTHIN)ypoBeHb) — omeHka |[(51-69 6.) 0
«Xopouo»
7 | Tpernii 3Tan (BbICOKHMII ypoOBeHb) - |He MeHee 70 |He MeHee HE MEHEee | He MEHee
OIIEHKA «OTJIUYHO» 0. 23 6. 236 246




Hlkana OUCHUBAHUA NIIAHUDYEMBIX pe3Yylbmamoe oﬁyqemm

Texkymmii u py0ekHbIii KOHTPOJIb

[Mpuioxenne 3

CemecTp [Ixana oneHuBaHUsS
0-35 Gamnos 36-50 G6amnoB 51-60 6amoB 56-70 6amnoB
5-6 YactuyHoe ITonnoe umu | [lonHoe umu | [lonHoe
HocelieHue YaCTUYHOE TOCEUICHHE | YACTUYHOE MOCeIeHUE
ayJIMTOPHBIX ayJIMTOPHBIX 3aHATHH. | MOCEIICHNE ayJIMTOPHBIX
3aHATUN. Yactuunoe ayAUTOPHBIX 3aHATHUM.
HeynosierBopure | BBINOJHEHUE U 3alUTa | 3aHATUM. [Tonnoe
JbHOE 1a00paTOPHBIX u | [lomHoe BBITIOJIHEHHE u
BBITIOJTHEHHE NPaKTHYECKUX paloT. | BHIOJHEHUE U | 3alllUTa
nabopatopHeix U | BeimomHenue 3almTa 1abopaTopHbIX U
MPAKTHYECKHUX KOHTPOJIBHBIX ~ Pa0oT, | 1TaOOPaTOPHBIX U | MPAKTUYECKUX
pabor. [Tnoxas | TecTOBBIX 3a/laHul, | IPaKTHYECKUX 3aHATUH.
MOJIFOTOBKA K | OTBETHI Ha | paboT. Brimonnenue
OaJIbHO- KOJUIOKBUYyME Ha | Beimonnenue KOHTPOJIBHBIX
PEUTHUHTOBBIM OIICHKU KOHTPOJIBHBIX paboT, TECTOBBIX
MEPOTIPUATHSIM. «YIOBIICTBOPUTEIIBHO». | paOOT, TECTOBBIX | 3aJIaHUH, OTBETHI
CryneHt HE 3aJaHUi, OTBETHI | HA  KOJUIOKBUYME
JIOITYCKaeTCs K Ha KOJUIOKBHYME | Ha OLICHKH
IPOMEKYTOUHOM Ha OLICHKH | «OTIIUYHOY.
aTTecTaluu «XOPOIIIOM.
ona 3auéma
Cemectp [Ikana oneHuBaHuUs
Hezauteno 3auTeHo
(36-60) (61-70)
5 Crynent umeet 36-60 6amioB no uroram | CtyneHt umeet 36-45 6ajioB 1Mo UTOram

TEKYIIETO U pPyOeXKHOro KOHTPOJS, Ha
3a4€Te He OTBETHJI HU Ha OJIMH BOIIPOC.

TEKyIIEro W pyOeKHOTO0 KOHTPOJS, Ha
3a4eTe MPEACTaBUI IOJHBIA OTBET HA
OJIMH BOMPOC M YaCTUYHO (IIOJHOCTHIO)
OTBETHUJI Ha BTOPOH.
Crynent umeet 46-60 6aioB 1o uroram
TEKyIIEro W pyOeKHOTO0 KOHTPOJS, Ha
3a4eTe JaJ TMOJHBIA OTBET Ha OJIHMH
BONIPOC WJIM YaCTHUYHO OTBETHJI Ha 00a
BOIIpOCA.
Crygenty, umeromemy 61-70 6amioB mo
UTOTaM  TEKYILIEro |
BBICTABJIICTCS

pyOeKHOTO

KOHTPOJIA, OTMECTKa




«3a4TeHo» 0e3 caayu 3a4éra.

HpOMeHCYTO'—IHaH aTTecTanus 011 IK3aMeHa

0ajuloB MO0 UTOTraM
TEKYIIETO u
pyOEKHOTO KOHTPOJIS,
Ha DJK3ameHe  (mud.
3auere) HE man
MOJTHOTO OTBETA HHU HA
OJTUH BOTIPOC.
CryneHT umeer

36-45  OamnoB WO
UTOraM TEKYIIero |
pyOEKHOTO KOHTPOJIS,
HAa DJK3ameHe  (mud.
3auere) Jajd  TOJIHBIN
OTBET TOJBHKO HAa OJHH
BOIIPOC

50 OayioB mo | 51-60 GamioB Mo
UTOTaM TEKYIIEro U | UTOraM
pyOexKHOTO TEKYIIEeTO "
KOHTPOJIS, Ha | pyOexxHOrO
HK3aMeHEe (mud. | KoHTpOII, Ha
3a4eTe) Jaja MOJHBIN | sk3ameHe  (aud.
OTBET Ha  OJIUH | 3a4eTe) nan
BOIPOC M YACTHYHO | MOJHBI  OTBET
(TTOTHOCTHIO) Ha OJIMH BOMPOC
OTBETHJI HA BTOPOH. | U YaCTUYHO
Crynent umeer 46- | (IIOJHOCTHIO)

60 0alIoB 1O | OTBETHUI Ha
UTOTaM TEKyLIEro W | BTOPOM.
pyOexKHOTO CryneHT wuMeeT
KOHTPOJIS, Ha | 61 — 65 OGaynos
HK3aMEHE (mud. | mo UTOTaM
3a4yeTe) Jaj MOJIHBIA | TeKYIIETo u
OTBET HAa  OJUH | pyOEKHOTO
BOTIPOC WIH | KOHTPOJIS, Ha
YAaCTUYHO  OTBETWJ | SK3ameHe (aud.
Ha 00a Borpoca. 3ayere) nan
CTyIeHT WMEeT IO | IOJHBIA  OTBET
UTOTaM TEKYIIETrOo W | Ha OJUH BOIPOC
pyOexKHOTO " YaCTHYHO
KOHTPOJIS 61-70 | oTBeTHI Ha
0amioB Ha sk3ameHe | BTopoil. CTyaeHT
(mad. 3avere) He | umeeT 66-70
JlaJl TIOJTHOTO OTBeTa | OayuioB o
HU Ha OJIMH BOIIPOC. | UTOTaM
TEKYIIEeTO "

pyOexxHOro

Cemectp [Ixana oneHuBaHUs
HeynosnerBopurennbHo | Y 10BIE€TBOPUTEIIBHO Xopouio Oawizii: ()
(36-60 6an0B) (61-80 GayoB) (81-90 GaioB) (91-100 GamnoB)
6 Crynent umeer 36-60 | Ctynent umeer 36- | Ctynenr wumeer | CtyaeHT HMEET

61-70 GammoB 1O
UTOTaM TEKYIEro
u pyOexHOTO
KOHTPOJISA, Ha
sk3amene  (mud.
3auere) Jan
MOJHBI OTBET HA
OIUH BOINPOC U
4aCTUYHO
(TTOTHOCTHIO)
OTBETHUJI Ha
BTOPOH.




KOHTPOJIS, Ha
sk3ameHe (aud.
3auere) nan
MOJIHBIA ~ OTBET
TOJIBKO Ha OJUH
BOIIPOC.
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