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1. Lleau 1 3a1a44 0CBOCHUSA AMCUUIIIMHBI

OcHoBHas 3ajlaya XHUMHKO-TEXHOJIOTMUECKOW MepepabOTKU pPa3IndHOro
ChIpbsl 3aKJIIOYaeTCd B TOM, 4YTOOBI B pe3yibTaTe XUMHYECKUX M (DU3UKO-
XUMHUYECKUX MPEBPALIEHUN HCXOJHBIX BELIECTB MOJIYYHUTh LIEJIEBBIE MPOIYKTHI,
oOnaiaronye HeOOXOAUMBIMH CBOMCTBaMHU. MHOTOYMCIIEHHBIE U Pa3HOOOpa3HbIE
MPOLIECCHl XMUMHMUYECKOTO MPEBPAICHUS] HCXOAHBIX BEIIECTB OCYIIECTBISIOTCS B
CHEelUaIbHBIX annaparax, KOTOPblEe HOCAT Ha3BaHUE XUMHUUYECKUX PEAKTOPOB.

XVWMHUYECKUI pPEaKTOp SBISETCS TJABHBIM ammnapaToM TEXHOJIOTMYECKOU
CXEMbI, 1 OH JIOJDKEH oOecreunBaTh TpeOyemyro TIyOMHY W H30MpaTebHOCTh
XUMHUYECKOTO npeBpaiieHus. [103ToMy HeoOX0AMMO HE TOJIBKO MPAaBUIIbHO BEIOPATH
BCE 3HAYECHMS [TapaMETPOB MPOLECCA, HO U IPOBECTH €TI0 CTPOrO B ATUX YCIOBUSX.
J1st aTOro TpedyeTcs yCTaHOBUTh OCHOBHBIE (DAKTOPBI, BIUAIONINE KAK HA CKOPOCTh
Y IIyTH XMMHYECKOIO MPEBPALLEHNS UCXOAHBIX BEUIECTB, TAK U HA UX KOHBEPCUIO,
T.€. 3HaTh CHOCOOBI, IO3BOJSIOUIME YIPABIATH XUMHUYECKUMHU MPOLIECCAMHU.
[IpaBunpHOE  anmaparypHoe  O(QOpMJIIEHHME  TEXHOJOTMYECKOro  Mpolecca
o0ecrieurBaeT yJIydllleHUe €ro YKOHOMUYECKUX M IKOJOTHYECKUX IMOKa3aTeeil u
KauecTBa npoAykTa. CiegoBaTesibHO, BHIOOP U MPaBUIIbHAS SKCIUTyaTalus peakTopa
SIBJIIFOTCS TJIABHBIMHU 3a/1a4aMH XMMHUKA-TEXHOJIOTA.

XVWMHYECKUI  PEAKTOp JIOJDKEH  YAOBIETBOPATH  PsALy  Pas3IMYHBIX
TpeOOBaHMI: HMEThb HEOOXOAMMBIA PpPEAKUUMOHHBIM 00BeM, oOecrneynBaTh
ONPENENECHHBI TUAPOJUHAMUYECUI DPEXHUM JBWKEHUS PpEareHTOB, CO31aBaTh
TpeOyeMyl0 MOBEPXHOCTh KOHTAKTa B3aUMOJACUCTBYIOIIMX a3, MOAAECPKUBATH
HEO0OXOAMMBIN TEMI000MEH B Iporiecce. YUcno KOHCTPYKIUA U TUIIOB PEaKTOPOB,
IPUMEHSEMBIX B HACTOSIIEE BPEMS B XUMHUYECKON NPOMBIIIJIEHHOCTH, OYEHb
Benuko. OJIHaKo, 7l BCEX PEaKTOPOB CYIIECTBYIOT OOLIME MPUHIMUIIBI, HA OCHOBE
KOTOPBIX MOYKHO HAalTH CBSI3b MEXIYy KOHCTPYKLHMEH armapaTta U OCHOBHBIMH
3aKOHOMEPHOCTSIMU MPOTEKAOIIMX B HEM XHUMHUYECKHX MHpoueccoB. Bo Bcex
peakTopax MPOUCXOMISAT OTpe/ICIICHHbIE buznueckue POLIECCHI
(TuApOAMHAMUYECKUE, TEIJIOBble, AU(PPY3MOHHBIE), € TOMOMIBIO KOTOPBIX

CO3JAaI0TCsA OINTHUMAJIBHBIC YCJIOBHA IIPOBCACHUA COOCTBEHHO XHWMHUYECKOTO



IIPEBPAILCHUS BEIIECTBA. 3HAHUE OCHOBHBIX TEPMOJIMHAMUYECKUX U KHHETUYECKHUX
3aKOHOMEPHOCTEN XMMHMUYECKUX MPOLIECCOB HEOOXOAMMO Ui pacueTa peakropa. K
BaXHEHIIUM (aKkTopaMm, ONPEAENAIOIIUM YCTPOMCTBO PpPEaKTOpa, OTHOCATCS
arperaTHoe COCTOSIHUE MCXOJHBIX BEUIECTB U MPOAYKTOB PEAKUMHU, TEMIIEPATYpa U
JaBJICHUE MpPU KOTOPBIX IPOTEKAET IMPOLECcC, TEIIOBOW 3((PEKT XUMUYECKOU
peaKkuuy, WHTECHCUBHOCTb IIE€PEMELIMBAHUS pPEAreHTOB, HEIPEPBIBHOCTh WIIH
NIEPUOANYHOCTD mporiecca, IIPOCTOTA U3TOTOBJIEHUS, JOCTYITHOCTb
KOHCTPYKLMOHHBIX MaTEPUAIIOB, YA00CTBO MOHTaXa, JKCILIyaTallui, PEMOHTA.

B mOpoMBIIIIEHHBIX  YCIOBUSIX BaKHEWIlee 3HAUYEHHE NpPUOOpeTaeT
IIPOU3BOUTENILHOCTh XUMHUYECKOTO peakropa. [losTomy BbIOOp ero Tuma u
KOHCTPYKLIMM SIBJIIETCA OJHUM M3 OCHOBHBIX U OTBETCTBEHHBIX JTalloOB
OCYILECTBJICHUSI XMMHMKO-TEXHOJIOTHYECKOrO Iporecca. B mpombllieHHOM
IPOLIECCE JIOJKHBI OBITh CBEJIEHBI K MUHUMYMY 3aTpaThl ChIpbs, SHEPTUH, TPYJa,
BCIIOMOTaTeNIbHbIX MaTepranoB. Heo0Xxoaumo Taxke coOII0IeHNEe SKOIOTMUECKIX
TpeOOBaHMIl pU PabOTE XUMHUUECKUX PEAKTOPOB.

Takum o00pa3oM, cpaBHEHHE U BBIOOp OIPENEICHHOIO THIA peakTopa
ABJIIETCSl CJIOXHOM TEXHUYECKOW 3ajadeil, I peumeHus: KOTOpod HeoO0XoauMm
COBMECTHBIM aHaiMu3 OOJBIIOrO YHUCIA TEXHOJOTMYECKUX U SKOHOMMUYECKUX
bakTopoB.

2. llesin ocBOEHHUSA TUCITUILIMHBI

Llenn ocBOCHUS AUCLUIIINHBI Lenn OOII
«XHMMHUYECKUE PEAKTOPBI»

dopMupoBaHUE CIOCOOHOCTH MOHUMATh [l0ATOTOBKA BBITYCKHUKOB K

o011e 3aKOHOMEPHOCTH XUMHUKO- NPOU3800CMBEHHO-MEXHOI02UYECKOU
TEXHOJIOTUYECKHUX MPOLECCOB U JEATEIIBHOCTH B 00JIACTH XUMHUUYCCKUX
UCII0JIb30BaTh OCHOBHBIE 3aKOHBI XUMHHM TEXHOJIOTUH, KOHKYPEHTOCTIOCOOHBIX
B KOMIIJIEKCHOM ITPOU3BOJICTBEHHO- HAa MUPOBOM PBIHKE XUMHUYECKUX

TEXHOJOTUYECKOUN IEITEIHbHOCTU TEXHOJIOTHH.



dopMUpoBaHUE CIIOCOOHOCTH
BBITIOJTHSITh PACYEThI OCHOBHBIX
XapaKTePUCTHK XUMUYIECKOTO MpoIiecca,
BBIOMpATh PAIMOHATIBHYIO CXEMY
MIPOM3BOJICTBA 33JAHHOTO TPOAYKTa,
OIICHUBATh TEXHOJOTUYECKYIO

3¢ (PEeKTUBHOCTH TPOU3BOICTBA

PopMHPOBaHUE TBOPUYECKOTO
MBIIUIEHUS, 00bEIUHEHNE
(yHIaMEHTAIbHBIX 3HAHUN OCHOBHBIX
3aKOHOB M METOJOB MPOBEACHUS
(pU3UKO-XUMUYECKUX UCCIIE0BAaHUM, C
nociueayroueit 00paboTKoN U aHATU30M

pEe3yJIbTATOB UCCIEIOBAHUMN

dopMUpOBaHNE HABBIKOB
CaMOCTOSITEJIBHOTO aHAJIN3a
XMMHUYECKUX MPOLIECCOB U TPOBEICHUSA
TEOPETUYECKUX U IKCIEPUMEHTATIbHBIX

UCCIEI0BAHNI

[ToaroroBka BBITYCKHUKOB K
NPOEKMHO-KOHCMPYKMOPCKOT
NEeSATEIBLHOCTU B 00JIACTU XUMUYECKUX
TEXHOJIOTUM, KOHKYPEHTOCTIOCOOHBIX
Ha MUPOBOM PBIHKE XUMHYECKUX

TEXHOJIOTHH.

[ToaroToBKa BBHITYCKHUKOB K HAYYHbIM
uccne008aHusaM U1l pellieHus 3a1ad,
CBSA3aHHBIX C pa3pabOTKON
MHHOBAIIMOHHBIX METOJOB CO3aHHS
XUMHKO-TEXHOJOTMUYECKUX POLECCOB,

BCIICCTB U MaTCPpHUAJTIOB

[ToaroToBKa BBITYCKHUKOB K
camoobOyuenuio v HEPEPHIBHOMY
poheCCHOHAIBHOMY

CaMOCOBCPIICHCTBOBAHUTIO

3agayueld TUCIUIIIMHBI « XUMUYECKHUE PEAKTOPBI» SBIISETCSA MOJTOTOBKA CTYJAEHTOB
K CaMOCTOSITEJILHON paboTe Ha XUMHUUYSCKUX MPEANPHUATHIX B KaUeCTBE HH)KCHEpa-
TexHoJiora. [IpenogaBanne IUCHUILIUHBI « XUMAUYECKUE PEAKTOPBI» TaKKE CTABUT
cBoOciH LICTIBIO COBEPIIICHCTBOBAHUE npodeccuoHaIbHON IIOJITOTOBKH
oOydarorerocss B 00JacTh OOIIMX 3aKOHOMEPHOCTEH THUIOBBIX XUMHUYECKUX
peakiuii U anmapaTypbl JJid WX pealiu3allid BHE 3aBUCHUMOCTH OT MX MeECTa B
KOHKPETHOM TEXHOJIOTUYECKOM LEMOYKE, a TaKXke ONTUMHU3ALUUUA YCIOBUU

MPOBEICHUS] XUMUYECKHUX PEaKIUi U UX anmapaTypHOro ohopMIIeHuUs.



3ajmayaMyd  JIMCLUIUIMHBL  SIBJISIIOTCA ~ TEOPETHYECKOE M MPAKTHYECKOE
00OCHOBaHHE TEXHOJOTHYECKUX MPOIECCOB MPOBEACHUS XMMHUUYECKUX PEaKIuH,
METO/Ibl MX pacuera, a TaKkKe pacueT W BBHIOOp amnmapatoB W MAaIIWH IS
OCYILECTBJICHUS JAHHBIX IPOLECCOB.

OnHoit M3 cambIX XapakTEepPHBIX OCOOCHHOCTEH COBPEMEHHOIO JTara
pa3BUTHSL HApPOJHOTO XO3AKMCTBA SBISETCS €ro BCECTOPOHHSAS XUMH3ALUA,
IpeacTaBisonias co0Oil IMIMPOKOE HCIOJIB30BAHME B BEAYLUIUX OTPaCiIX
MIPOMBIILIEHHOCTH U CEIIbCKOTO X031CTBA XUMUYECKUX MPOAYKTOB U MATEPUAJIOB,
BHE/IPEHHE HOBBIX TEXHOJIOTMYECKMX INPOLECCOB. B CB3M C ATUM H3ydyeHUE
XMMHYECKOM TEXHOJOTMM KaK HAYKH O METONAX M CPEACTBAX YIPAaBJIECHUSA
TEXHOJIOTUYECKUMU NPOLIECCAMH B IIPOMBILIJICHHOCTH, B TOM YUCJIE XUMUYECKUMU
peakuusIMHU, TPUOOPETAET ISl UHKEHEPOB-XUMHUKOB-TEXHOJIOTOB 0CO00€E 3HAUCHHE.

B mponecce n3ydeHus ITUCUMIUIMHBI CTYIEHT AOJDKEH YCBOUTH OCHOBHBIE
IPUHIUIOBl AaHAIA3a MEXaHW3Ma peaKklud, IPOTEKAallEed B XHUMHYECKOM
MPOU3BOJICTBE, BBIIBUTH OOIIME 3aKOHOMEPHOCTH NPOTEKAHUS peakuuid B
anmnapaType XMMHUYECKHUX MPOU3BOJCTB. Y CTYAEHTa JI0JKHA OBbITh cPOpMUpOBaHa
COBOKYITHOCTb ~ HAaBBIKOB M 3HAHUM, NO3BOSIIOLNIMX €My JTOCTaTOYHO TOYHO
OpPUEHTHPOBATHCS B BHIOOpPE ONTUMAJIBHOIO MYTH pacueTa OCHOBHBIX PEaKTOPOB
XMMHYECKON MPOMBIIIJIEHHOCTH, KBaJU(UIUPOBAHHO peuiaTb BOMPOCHl HX
WCIIOJIb30BaHUs B PA3HBIX OTPACISAX XUMUYECKUX IMPOU3BOJICTB.

2. Mecto nucnuniannbl B crpykrype OIIOII BO

JucuuninrHa « XMMHYECKUE PEAKTOPBb» OTHOCUTCA K BApUATUBHOM 4acTH
Monyns  «JlucuuruidHbel,  yrnyOsstomue  ocBoeHue  npodwis»  bioka 1
«Iucuunmuuael  (MOIyNH)» OCHOBHOM  00pa3oBaTeNbHOM MPOTPaMMbI IO
HampaBiaeHuto mnoaArotToBku 18.03.01 «Xumuueckas TEeXHONOTUs», MNPOPUIH
«Texnonoruss u mnepepaboTka noaumepoB». OHa mpeamnoiaraeT MoOJydYeHUE
CTyACHTaMH NpO(ECCHOHATBHBIX 3HAHWM, YMEHUH M HABBIKOB B Pa3JIMYHBIX
obJacTsx npohecCUOHATBHOM IeSITETLHOCTH.

JlanHast yueOHasi mporpaMMa y4HUTHIBAET B3aHMMOCBSI3b U MPEEMCTBEHHOCTD

AUCHUILIIIMHBI C APYTUMHA 06HICT€OpCTI/I‘IeCKI/IMI/I N CIICHIHAJIBHBIMHA JUCITHUITIIMHAMM.



TeopeTnueckol OCHOBOW AUCUHUIUIMHBI SIBISAIOTCS CIEAYIOIIME IMPEIMETHI,
KOTOPBIE MO3BOJSAIOT NPOAHAIW3UPOBATH W PACCUMTATH NPOLECC, HAUTU CaMble
BBITO/IHBIE €0 TapaMeTPhl, pa3padoTaTh U pacCUUTATh aIIapaTypy, HEOOXOIUMYIO
JUISL IPOBEIEHUS ATOTO IPOoLEcca.

- IIPOLIECCHI U annapaTbl XUMUYECKONW TEXHOJIOTHH

- XUMUYECKask TEXHOJIOTHS

- BBICIIasi MAaTEMATHUKA;

- KJIACCUYECKasi MEXaHUKa,

- (dusznueckas XuMHUs;

- TEPMOIMHAMMKA;

- HSKOHOMHUKa (pa3ieiibl: CTOUMOCTh, pEHTa0EIbHOCTh, IPUOBLIb)

[Ipy wm3ydeHUM yKa3aHHBIX AUCUUIUIMH (IMPEPEKBU3UTOB) (HOPMHUPYIOTCA
«BXOJIHbIE» 3HAHUS, YMEHUS, OTIBIT U KOMIETEHIIMH, HEOOXOAUMBIE JIJIsl YCIIEIIHOTO
OCBOCHHSI TUCLIUIIIIMHBI « XUMHUYECKUE PEAKTOPBD)

B pesyabTare 0CBOCHUS TUCHUILIMH (MPEPEKBU3UTOB) CTYACHT J0JIKEH:
3namo:

. Hayajia TEPMOJAMHAMUKA W  OCHOBHBIE  YpPaBHEHUS  XUMHUYECKOH
TEPMOJMHAMMKHN; METOJbl TEPMOJMHAMHYECKOTO ONHMCAHUS XUMHUYECKHX U
($a30BbIX paBHOBECH B MHOTOKOMIIOHEHTHBIX CHCTEMaxX TEPMOJUHAMHUKY
PacTBOPOB AIEKTPOIUTOB U IEKTPOXUMHUYECKUX CUCTEM;

. ypaBHEHUS (OPMATBbHOM KHUHETUKM M KHHETUKH CJIOKHBIX, IIETHBIX
TeTePOreHHbIX U (POTOXMMHUYECKUX PEaKIMil; OCHOBHBIE TEOPUU TOMOTECHHOTIO,
reTepOreHHOro U (pepMEeHTaTUBHOIO KaTaln3a;

. OCHOBHBIE€ TPUHLMUIIBI OpPraHu3alMid XUMHUYECKOTO IPOU3BOACTBA, €ro
UEPapXUYECKON CTPYKTYpbl, METOAbl OLEHKU 3(HPEKTUBHOCTU MPOU3BOACTBA;
o0IIMe 3aKOHOMEPHOCTH XUMHUYECKHX IPOIECCOB; OCHOBHBIE XHUMHUYECKHE
IIPOU3BOJICTBA;

Ymemo:

. IPOrHO3UPOBATh BIMSHUE Pa3MYHBIX (PAKTOPOB Ha paBHOBECHE B

XUMHUUYCCKUX PCAKINAX,



. ONpEIEATh HAIPaBIECHHOCTh MPOLECCA B 3a/IaHHBIX HAYAJBHBIX YCIOBHSIX;
yCTaHaBIMBATh TPAHUIBI 00JIacTell yCTOMYMBOCTH (a3 B OJHOKOMIIOHEHTHBIX U
OMHApPHBIX CUCTEMAX;

. OTIPENETSATh COCTaBbl COCYHIECTBYIOIIUX (a3 B OMHApPHBIX TETEPOTCHHBIX
CUCTEMaX; COCTAaBJSTh KWHETUYECKHE YypaBHEHUS B JudPepeHinraibHoNn U
WHTErpalibHOM (hopMax Il KMHETHYECKH MPOCThIX PEaKIMil U MPOTHO3UPOBATh
BJIMSIHAE TEMIIEPATYphl HA CKOPOCTh NPOLIECCa;

. pacCUUThIBATh OCHOBHBIE  XapaKTEPUCTHUKKM XUMHUYECKOTO IIpoliecca,
BBIOMPATh PAllMOHAIBHYIO CXEMY IPOU3BOJACTBA 33JJaHHOTO MPOJIYKTA, OLICHUBATh
TEXHOJIOTHYECKYIO 3(P(PEKTUBHOCTH MPOU3BOJICTBA;

Bnaoemos:

. HABBIKAMM BBIUYMCIEHUS TEIUIOBBIX 3(PPEKTOB XUMHUYECKUX pPEAKUUU MpHU
3aJJaHHOW TeMIIepaType B YCIOBUIX IMOCTOSHCTBA AABJICHUS WM 00beMa, KOHCTAHT
paBHOBECHsS XUMHMUYECKUX PpEAKUUW TMpU 33aJaHHOW TeMmmepaTrype, AaBICHUSA
HACBIIIEHHOT'O Mapa HaJl UHIMBUIyaJIbHBIM BEILIECTBOM;

. METO/IAMHM OIPEAEIICHHUS] KOHCTAaHT CKOPOCTH PEAKLIUNA Pa3INYHBIX MTOPSIIKOB
10 pe3yjbTaTaM KHHETHYECKOTO SKCIIEPUMEHTA;

. MeTonamMu aHanu3a 3GGHEKTUBHOCTH PaOOThl XUMHUYECKHUX MPOU3BOCTB;
OIPEJENICHNS TEXHOJIOITMYECKUX MOKa3aTesei npouecca.

B pe3ynabTaTe OCBOEGHHMS AMCHUIUIMH (IIPEPEKBU3UTOB) OOy4YaeMbIH JOJIKEH
00J1a1aTh CISAYIONUMH 00UenpoghecCuoHaAIbHbIMU KOMIICTEHITUSIMU:

. UCIIOJB30BaTh 3HAHUS O COBPEMEHHOM (PU3MUECKON KapTUHE MHDa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIlecTBa s
MOHUMAaHUS OKPYIKAIOIIET0 MUPA U SBIICHUN TTPUPOJIBL;

. UCITI0JIb30BaTh 3HAHUS O CTPOEHUU BEIIECTBA, MPUPOIE XUMUUECKOU CBSI3U B
pPa3IMUHBIX KJIacCaX XUMHUYECKUX COEJUHEHHM JUIsi TOHUMaHUsl CBOMCTB
MaTepHaIOB U MEXaHU3Ma XUMHUYECKUX IPOLIECCOB, IPOTEKAIOIINX B OKPYKAKOLIEM

MHpE.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHHS COAEPKAHUS U CHUTLTUHBI



B npouecce ocBOEHUS NUCHMIUIMHBI «XUMUYECKUE PEAKTOPBD» CTYACHTHI
TOTOBSTCS K POU3BOJICTBEHHO-TEXHOJIOTUYECKOM AEATENBHOCTH. B cOBOKynmHOCTH
C ApyruMu guctumuinHamu npopuis «TexHomorus u nepepadoTka NOJIMMEPOBY, B
cootBercTBUM ¢ PI'OC BO u OIIOII BO no nanpasnenuto noaroroBku 18.03.01
«X¥UMHYeCKasl TEXHOJOrus» (YpoBEHb OakanaBpuaTa), AMCUUIIMHA «XUMHUECKHE
peakTopbl» HampasiieHa Ha (OPMUPOBAHUE KOMIIETEHIINH

Brnageer wmartematnueckumu, —(QU3MYECKUMH,  (HU3HKO-XUMHUYECKUMH,
XUMHYECKUMHU METOJaMH JUIsl pelIeHus 3a7a4 Ipo(eCcCUOHATBHON AESITENbHOCTH (
OIIK 2.3)

-CnocoOeH MpoBOUTH U3MEPEHUS U HAOIIOJEHHUS C YY€TOM TEXHUKH 0€301TaCHOCTH
(OIIK 5.2)

B pe3yibTate udydyeHus JMCUMILIMHBI 00yYAIOIUICA TOJIZKEH:

- 3HaTh: OOIIME TEOPETUUYECKUE HeH, (PU3UUCCKUE SBICHHUS M 3aKOHOMEPHOCTH
TEIJIOBBIX U MACCOOOMEHHBIX MPOIIECCOB, MPOTEKAIOIINX B XUMHUICCKUX PEAKTOPAX;
00JaCTH TPUMEHEHHUS PEAKTOPOB B IMPOMBIIIJIEHHOCTH C IIE€TBI0 TOTOBHOCTH K
OCBOCHHMIO M OJKCIUIyaTallii BHOBb BBOJWMOTO OOOpPYAOBAaHUS; METOIUKH
WHKCHEPHO-TEXHOJIOTUYECKOTO pacyeTa pPEaKTOPOB U TMAaKEThl MPHUKIATHBIX
mporpamMMm; METOAbl HWHTEHCU(UKAIIMK pabOThl PEaKTOpoB Ha 0a3e HOBBIX
TEXHUYCCKUX  PCIICHHWHA, amnpoOMpPOBAHHBIX  METOJAAMH  MaTEMaTHYECKOTO
MOJICJTUPOBAHMUS;

- ICTIOJTb30BaTh CETEBHIC KOMITBIOTEPHBIC TEXHOJIOTHH M 0a3bl TAHHBIX TIPH pacuéTax
TEXHOJIOTUYECKHX MMapaMeTPOB XUMHUECKUX PEAKTOPOB C IIEJIbI0 CHUKEHUS 3aTpaT
DHEPTUU, METaJJIa, COKPAIICHUS 3aTPSI3HEHUST OKPY>KAIOIIECH CPEIbI;

- YMeTh aHAJIM3UPOBAThH PEIICHHUS TI0 BEIOOPY MePEYHSI HEOOXOUMBIX MPOIIECCOB, B
TOM YHCJIe B KOOTIEPAIMH C KOJUIETaMH MPHU pabOTe B KOJUIEKTHBE; TEOPETUUCCKU
00OCHOBBIBaTh BBIOOp THIA W MPUHIIUITHAIBHOTO YCTPOHCTBA M KOHCTPYKTUBHOTO
o opMIICHHUS pEaKTOPOB, AaHATM3UPOBATH TEXHHYCCKYIO TJOKYMEHTAITHIO IO BEIOOPY
000py0BaHUS, TEXHUYECKUX CPEJCTB M TEXHOJIOTHIA, (HOPMUPOBATH 0a3y JaHHBIX
Uit pacu€Tta, pacCYMTHIBaTh H  ONTUMU3HPOBATH PEKHUMHBIE MapaMeTphl

XUMHUYICCKUX ITPOLECCCOB.



- BJIAJETh COBOKYIIHOCTBIO METOJOB TEXHOJOTMYECKOT0 W THIPABINYECKOTO
pacyera XMMUYECKHX PEAKTOPOB M COMOCTABUTEIBHOIO aHAIN3a UX PE3yJIbTaTOB;
HABBIKAMH U TIOHATUSMU TIPU PEIIEHUH TUIIOBBIX 3a/1a4y 0 000CHOBAHUIO Pa3MEPOB
amnmaparta, BBHIOOPY ONTHMAJIbHOIO pEXUMa pabOThI, OMPEACICHUIO PACXOJ0B
TEIJIOBBIX U MaTEPUAIbHBIX TTOTOKOB; METOJI0JIOTHEN pabOThl C OTEUECTBEHHOU U
3apyOeXHOM JHTepaTypodl B 0OJACTH TMPOILECCOB W amnmaparoB XUMHUYECKOUN
TE€XHOJIOTUH, OCHOBHBIMM METOJAMH, CIOCOOaAMU W CPEACTBAMHU IOIYUYEHUS,
XpaHeHHsT U  KOMIBIOTEpHOM  00paboTku  uH(OpMaIuu; OCHOBaMu

MAaTCMaTUICCKOTO MOJCIINPOBAHNA pa6OTBI aIrmapaToB.

4. Coaepxanue U CTPYKTYpPa JUCUMIIUHBI
4.1. Conep:kanue pa3ejioB JUCHUILIMHBI
B tabmume 1 npuBomuTCS OMHMCAaHUE COACPKAHUS — JTUCHUILIIUHBI,
CTPYKTYPUPOBAHHOE MO pazjiejaM, ¢ yKa3aHHEM IO KaXJIoMy paszeny (Gopmsl
TEKYIIEro KOHTpoJis: 3amuTa jabopatopHoil padotsl (JIP), xommoxBuym (K),
pedepart (P), py6exusiit koutposs (PK), rectuposanue (T).
OO61mast Tpy10€MKOCTh JTUCIUTUIMHBI COCTaBIseT S 3aueTHbIX enuuull (180 yacoB)

Tadumuna 1. Conepkanue TUCHUIUINHBI « XUMUYECKHE PEAKTOPBI», IEPEUCHD
OLICHOYHBIX CPEJICTB U KOHTPOJIUPYEMBIX KOMIIETEHIUN

Conepxanue Kon dopma
No aszena KOHTPOJIUPYEMO | TEKYIIET
HaumenoBanu P . poHpy Y
pazaen W KOMITETCHIIMHT 0
€ pazzaena
a KOHTPOJI
i
1 2 3 4 5
dusnko- N3yuenue OIIK 5.2 JIP, J13,
XHUMHYECKHE TEPMOIUHAMUYECKHU K, T, PK
OCHOBBI X U KHHETUYECKUX
| MPOTEKAHUS 3aKOHOMEPHOCTEH
XUMHYCCKHUX XUMHUYCCKHUX
MPOIIECCOB MIPOIIECCOB,
MPOTEKAIOITUX B
peakTopax




Monaenu AHanus Mojaeien OIIK 5.2 JIP, J13,
2 UJIcaIbHBIX HJIcaIbHBIX K, T, PK

pEaKTopoB PEaKTOpOB

Xumunueckne | O3HAKOMIICHHUE C OlnK-2.3 JIP, J13,

pPEaKTOpHI B YCTPOWCTBOM K, T, PK,
3 OTICIBHBIX THITOBBIX

XAMUYECKHX KOHCTPYKIIHI P

IIPOM3BOJICTBA | XUMHUUECKUX

X PEaKTOpOB

[TpuHIMTIBI Osnagenue OnkK-2.3 JIP, 113,
4 pacuera METOIUKAMU K, T, PK

XAMHYCCKHX pacueTa peakTopoB

pEaKTOpOB

4.2 CTpyKTYypa IMCHUILIAHBI

OO0mas Tpy10eMKOCTh JUCHMILTAHBI COCTaBJIsIET S 3a4eTHbIX equnui (180 yacos).

Tab6auua 2.
Bug paGoTsr Cemectp 7 | Cemectp 8 | Beero
OO0mast Tpy10eMKOCTH 72 108 180
KonTakTHas padora: 28 60 88
JHexyuu (JI) 14 20 34
lIpaxmuueckue 3anamus (113) - 20 20
Jlabopamophwvie pabomut (JIP) 14 20 34
CamocrosiTeibHasA padora: 35 21 56
[ToaroroBka K JEKIUSAM, KOJUIOKBUyMaMm 10 3 13
Y TIPAKTUYECKUM 3aHATUSAM (TTpopaboTka
y4eOHOTr0 MaTepuaa 1o KOHCIEeKTam
JIEKIUHA 1 y4eOHOM TuTepaType
IToaroroBka K TeCTUpPOBaHUIO (paboTa ¢ 5 3 8
TECTaMHU U BOIIPOCAMH JISI
CaMOIIPOBEPKH )
Harnucanue pedepara 3 3
Pemenue 3a1a4 1 yrpaxHEHUN 10O 20 5 25
TE€MaM JIEKIIUU




Bug paGotbl Cemectp 7 | Cemectp 8 | Beero

PeakTopsl B IpONU3BOACTBE CEPHOU 3 3
KHCJIOTBI
PeakTopbl B IpOM3BOACTBE aMMHUaKa U 2 2

a30THOM KHUCJIOThI

PeakTopbl B IpOU3BO/ICTBE 2 2

IMOJIMMCPOB MCTOdAaMU
[MOJIMMCPHU3alIU U ITOJIMKOHACHCAIIUN

IloaroroBska m cjxada 3ayeTa M DK3aMeEHa 9 27 27
Bua uToroBoro KOHTpoJIs (3a4er, 3a4eT dK3aM€EH
JIK3aMeH)

Taoanna 3. JleKuoHHbIE 3AaHATHS

n/m

Tema

Ilenv u 3a0auu usyuenuna memoi: @DuU3UKO-XUMUYUECKUE OCHOGbL
HPOMEKAHUA XUMUYUECKUX RPOUECCO8

[Ipenmer W 3agauM  AUCUMIUIMHBI, €€ B3aUMOCBS3b C JIPYTUMH
OOIIIEMHKEHEPHBIMA W CHEUUATBHBIMU  AucHUIUIMHaMHu.  OOmue
IIPEJCTABJIEHUS O PEAKTOPaX — YCTPOMCTBAX ISl IPOBEACHUS XUMUUECKUX
npeBpaniennii. Kimaccudukaiys peakTopHbIX YCTPOMCTB..

. Ienv u 3a0auu usyuenus memovi: OOujue npunyunvl paciuema u
KOHCIMPYUPOBAHUA XUMUUECKUX PEAKMOPO8

CoBpeMEeHHBIE 3a/1auH 110 COBEPIICHCTBOBAHUIO XUMHYECKOW TEXHOJIOTHH
U PEAKTOPHBIX YCTPOWCTB. DKOJOTHUYECKHE TMpoOIeMbl mpu pabdote
XUMHUYECKUX peakTopoB. OOIMe MPUHITUITEI pacuyeTa U KOHCTPYUPOBAHUS
XUMUYECKUX PEaKTOpoB. TEXHOJIOTMYEeCKOe HA3HAYCHHE XUMHUYECKHUX
peaktopoB. OCHOBHBIC TMOKa3aTeIW pPaOOThl XUMHUYECKUX PEAKTOPOB.
Knaccudukanus XUMHUYECKUX peakTOpoB. PeakTopbl HENMpPEpBIBHOTO W
NEPUOAMYECKOTO ICUCTBUS

Ilenv u 3a0auu usyuyenusa memwvi: ObOujue npunyunsvl pacuema u
KOHCMPYUPOBAHUA XUMUYECKUX PEaAKMOpOos




da30Bo€ COCTOSIHME peareHToB. [WapoAMHAMUYECKHE U TEIUIOBbIE
pEeXKUMBI pabOTHI peakTopoB. OpraHu3aiys ABMKCHUS pearupyromux ¢as

Ilenv u 3a0auu uzyuenusn memot: OCHOGHbBIE KOHCHMPYKMUGHbIE MUNbBL
XUMUYECKUX PEAKMOPOE.

PeakTopbl THIAa pEaKIMOHHOM KaMepbl, pEaKTOpbl THUMNA KOJIOHHHBI,
peakTophl THUIA TEIJIOOOMEHHHKA, peakTopbl Tuma meud. CTpyKTypHbIE
AIEMEHTBl XUMUYECKHX PEAKTOPOB. Y CTPOMCTBA ISl MEPEMEIINBAHUS U
TerIooOMeHa B peakTopax. TpeOoBaHMS K XUMHUYECKUM PEAKTOPAM.
Bb100p XMMUYECKUX peaKTOPOB

Lenv u 3a0auu usyuenua memwvi: Moodenu udeanvHvlX peaxkmopos.
OCHOBHBI€ MOJIOKEHUSI TEOPUN XUMUUECKUX PEaKTOpoB. MaTemaTuueckoe
MOJICTUPOBAHUE KaK METOJ| UCCJIEAOBAHUS XHUMHUYECKUX IPOILIECCOB M
peakTopoB. TepMoAMHAMUYECKHUE M KUHETUUECKUE OCHOBBI XUMHUUYECKUX
MPOLIECCOB B peaKkTopax. YpPaBHEHHUS MATEPUATIBHOTO W TEIUIOBOIO
0ajlaHCOB B XUMUUYECKUX PEaKTOpax

Lenv u 3a0auu uzyyenus memui: Mooenu udeanpbHwvix peaKmopos
Knaccudukanys MareMaTHYeCKMX MoJelIel XHMHYECKHX PEaKTOPOB.
PeakTop macalbHOrO BBITECHEHHUs. V3MEHEHHE MapaMeTpoB IIpoliecca B
peakTope HACATBHOIO BBITCCHCHHS. XapaKTEPUCTHUYCCKOC YpaBHECHHE
peakTopa MJIeaJTbHOTO BHITCCHCHHUS.

Ienv u 3a0auu uzyuenus memot: Mooenu udeaibHvlx peaKmopos
Peaktop wumeanbHOro cMelleHHs. XapaKTEPUCTUUYECKUE YpPaBHEHHS

MPOTOYHOTO U MEPUOJAUYECKOT0 PEAKTOPOB MPHU MOJTHOM MEPEMENTNBAHNH.
Kackang peakTopoB HO€albHOrO CMEUICHUA. AHAUIUTUYECKUH U
rpaguuecKuii METObl pacueTa XUMUYECKUX peakTopoB. CpaBHUTENbHAS
XapaKTEpPUCTHKA U BBIOOP MOJENeH MAealbHBIX peakTopoB. OTKIOHEHUE
pEAIbHBIX PEAKTOPOB OT WACATU3UPOBAHHBIX Mojener. [lpuunHb
OTKJIOHEHUH OT UJICAIBbHBIX PEKUMOB

Ilenv u 3a0auu wu3zyuenusn memwvl: Knaccugukayus xumuueckux
PEAKmopoe no menioevim pedcuma.

Anuabatuueckue, HM30TEPMUYECKUE U TOJUTEPMUUYECKUE PEaKTOPHI.
CnocoObl  TIOAACP)KaHUS TEIUIOBOTO PEKUMAa. YPaBHEHUS TEIJIOBOTO
OanaHca XMMHUYECKUX PEaKTOPOB

Ileny u 3a0auu wu3yuenus memot: Knaccugurkauyus xumuueckux
PEaKmopoe no menjioeblm pedcumam.

[IpuHuun pacyera peakTopoB, pabOTAIOIIUX B U30TEPMUYECKUX YCIOBUSIX.
Hewnzorepmuueckue mpoueccsl B XMMHUYECKUX peakTtopax. OpraHuzanus
TEMI000MEHa B PEAKIMOHHOM 30HE XUMHUYECKUX peakTopoB. [Ipodumm
TEMIIEpaTypbl U CTENEHU npeBpanieHus. CBsA3b TEMIIEpaTypbl U CTENEHU
mpeBpamieHust  Juis  aamabaTthydeckoro  mporecca.  OnrtuMm3anus




TEMIIEPATypHOTO  peXMMa B  MHOTOCIOWHOM  peakTope  Ipu
aanabaTUYeCcKoM MPOTEKAaHUU O0PATUMOM peaKIIHH.

10

Ilenvy u 3a0auu wusyuenus memovl: Knaccugurkayua xumuyeckux
DPeaxKmopog no menioGvlmM pedCcumMa.

TemnepaTtypHas yCTOWYHMBOCTH PEAKTOPOB. YHCIO W yCTOMYHMBOCTH
CTAallMOHAPHBIX PEKUMOB B TPOTOYHOM PEAKTOPE UACATBHOTO CMEIICHUS.
ABTOTEPMUYECKUN PEAKTOP C BHYTPEHHUM TETIIOOOMEHOM

11

Ilenv u 3a0auu usyuenusn memot: Ilpomviuniennvle xumuueckue
Dpeaxmaopel.

OcHOBHBIE TpeOOBaHUS K NIPOMBIIUIEHHBIM XHMHYECKUM PEAKTOPAM.
[Ipou3BOAUTENBHOCT W HMHTEHCUBHOCTH  pabOTBl  peakTopa.
Krnaccudukanys npoMbIIEHHBIX XUMHUYECKUX PEAKTOPOB. PeakTopshl mis
ra3oBblX TOMOTEHHBIX IPOLECCOB. YCTPOMCTBO [JIi  CMELICHUS
B3aUMOJEHUCTBYIOLIMX PEAareHTOB: COIUIO, 3XKEKTOp, LEHTPOOEKHBIH
cmecutenb. KamepHslie 1 TpyOUaTbie peakTopbl

12

Ilenv u 3adauu wusyuenusn memvi: IlIpomvluunennvie xumuueckue
peakmopbl.

Peakuuu a1 KUIKOCTHBIX TOMOTI€HHBIX NHpOLECcCOB. MexaHuueckoe u
MHEBMaTHYeckoe  nepememuBaHue. KOHCTpyKIHMH — MEXaHUYECKUX
MEIIAJIOK. Y CTPOMCTBA JIs NOABOA M 0TBOJIA Temia. KoJIoHHBIE peakTOpbl
UJECAITBHOIO BBITECHEHUS. ABTOKJIABBI

13

Ileny u 3a0auu usyuenusn memui: IIpomviuinennvie xumuueckue
Peaxmopol.

PeakTopbl sl Ta30KUIKOCTHBIX T'€TEPOTCHHBIX MPOLEcCcoB. [leHouHbIe
KOJIOHHBIE PEaKTOphl TPyO4YATOr0 MW HACAIOYHOTO THUIOB. Buael wu
XapaKTepUCTUKU HacaloK. TpeOoBaHMs, TpPEAbsIBIsEMbIe K Hacajkam.
bap6oTtaxxubie  peakTtoppl. THIBI  Tapelok, WX CpaBHUTEIbHAs
XapaKTEPUCTHUKA

14

Ileny u 3a0auu usyuenusn memwi: IIpomviuwinennvie xumuuecxkue
Peaxmopel.

Kononnsle  peakTopbl  pa30OpbI3TMBAIOIIETO TUIIA. Cnoco0b1
JMCTIEPTUPOBAHUS KUJKOU (pa3bl. PeakTopbl meHHOTO THIA. PeakTops 1ist
TETEPOTreHHBIX MPOIIECCOB C TBEPAoM (hazoii. PeakTopsl Jjis mpoIieccoB B
CHUCTEME (OGKUIKOE-TBEPI0E» (pacTBOpEHME, DKCTParupoBaHHUE,
KpUCTAILTA3AIHUA).

15

Ileny u 3a0auu usyuenun memui: IIpomviunennvie xumuueckue
peaxkmopul.

PeakTopbl ¢ QUIBTPYIOIIUM W B3BEHIEHHBIM CJIOEM TBEPAOrO pearcHra.
PeakTopsl ¢ nepeMenmBammuMH ycTpoiicTBaMu. PeakTopbl co HTHEKAMH.




Tunel peakTopoB i HEKATATUTHUYECKUX IPOIECCOB B CUCTEME «ra3-
tBepaoe». KoucTpykiuu mnedeil. [llaxtHble, mnoyiouHble, TpyOUaTHIE,
OapabaHHbIe, KaMepHbIe Meyn. [leun co B3BEIIEHHBIM CII0EM

lleJlb u 3aoauu usyuenusa memaol: Hpomwumenuble xumuueckue

Ppeaxmopol.

16 | Peaktopsl  rereporeHHoro  karanusza. KOHCTpYKIMH  KOHTAaKTHBIX
arnrapaTtoB C HEMOJABWKHBIM, JBUKYIIMMCS M B3BELICHHBIM CJIOEM
KaTaJIn3aTopa..

Ilenvy u 3a0auu u3yuenus memot: IIpomviuiiennvle xXumuuecKkue
Ppeaxmopol.

17 | AHanu3 paboTbl MHOTOCTYIIEHYAThIX KATaIUTHUYECKUX PEAKTOPOB.
TUMOBBIE KOHCTPYKIIMM TNPOMBIIUICHHBIX XWUMHYECKUX PEAKTOPOB B
TEXHOJIOTUHA HEOPTAHUYECKUX BEILIECTB

Taoauua 4. IlpakTnyeckue (CeMUHAPCKNE) 3aHATHUSA
Ne Ne Tema 3ansTHSA Kou-Bo
3aHAT | TEMBI 4acoB
ust
1 TepMoIMHAMUKA XUMUYECKUX PEaKIUi 4
| Kunetndeckue 0cCOOEHHOCTH XUMUYECKUX 4
[peakui
| MartepualibHbI 0alaHC XUMUUYECKUX PEaKTOPOB 4
4 | TernnoBoit 6alaHC XUMUYECKUX PEAKTOPOB 4
| Pacuer nepememmBaromnxX yCTPOUCTB IS 4
XMMHUYECKUX PEAKTOPOB

JlaGopaTopHbie padoThI

Ta6auna S.
Ne Ne Tema 3anATHs Koi-Bo
3aHST | TEMBI 4acoB
usi
N3yyeHne TeXHUKU 0€30IacCHOCTH MpHU padoTe B 2
mabopaToOpUH MPOLIECCOB U ANIMAPATOB XMMHUYECKOM
TEXHOJIOTHH




1 2 [WccnenoBaHuE HECTAITMOHAPHOTO TEIJIOOOMEHA B 6
arrapare ¢ MEIIAJIKOM
2 I [KuHeTHka peakiyu MOJUKOHIACHCAIIMY IPU CUHTE3E 4
MPOCTHIX MOINIPUPOB
3 2  MarepuanbHblii 0anaHC peaKkIy NOJUKOHAEHCAUU 4
MPU CUHTE3€ MTPOCTHIX MOTHI(PUPOB
4 2 (TemnoBoii 6alaHC XUMHYECKOT'O peakTopa Mpu 4
CUHTE3€ MPOCTHIX MOIUIPUPOB
5 1  |Pacuer nepeMemIMBaIOINUX YCTPOUCTB JJIS 4
XUMUYECKUX PEAKTOPOB
5 3 |PacyeT OCHOBHBIX ITAPaMETPOB MPOLECCA TOIYYEHHUS 10
noimd(PUpKeToHa B JAOOPATOPHOM  PEAKTOPE
(KMHETUYECKUE napameTphl, MaTepuabHbIN,
TETJIOBOM OanaHChl, IEPEMENIUBAIOIIEE YCTPOIMCTRO)
CaMocTosiTe/IbHOE H3yYeHHUE Pa3/ieoOB JTUCIHUILIUHBI
Tadanua 6.
Ne Bomnpockl, BEIHOCUMBIE HA CAMOCTOSTEIIEHOE U3YyUYEHHE Kou-Bo
pasne 4acoB
na
1 IToaroTroBka K JEKIUSIM, KOJUJIOKBUYMaM U MPAKTUYECKUM 13
3aHATHAM (MpopaboTKa yueOHOTro MaTepraia 1o KOHCIEKTam
JEKIUH 1 yaeOHOU TuTepaType
[ToaroToBka k TecTupoBaHuio (paboTa c TeCTaMH U 8
BOIPOCAMU JIJIs1 CAMOIIPOBEPKH )
Hanucanue pedepara 3
Pemenue 3a1a4 v yrpa)xHEHUN 110 TEMaM JIEKLIUU 25
PeakTopsl B pOM3BOJICTBE CEPHOM KUCIOTHI
PeakTopsl B mpon3BOACTBE AMMHAKA U @30THOW KHUCIIOTHI 2

PeaKTopH B ITPOU3BOACTBC IIOJIUMCPOB MCTOJaMH
MMOJIMMCPpHU3ally U ITOJIUKOHICHCAIIUH

Ha camocrositensHyto pabOTy CTYJIEHTOB MO y4€OHOMY IUIaHY OTBOAMTCS

56uac.

Tembl pepepaToB

o npeaMery «XuMHU4YeCcKHe PeaKTOPbD» CTYAeHTOB 4 Kypca

1. PeakTop B mpOM3BOACTBE aMMHaKa




2. PeakTop st OKUCICHUS KEJIE3HOTO KOTUeaHa U MOJTYICHHUST OKCHIA CEPBI
(IV) — MexaHn4YeCKHE MOJOYHBIC TTeUn

3. PeakTop A1 OKUCIICHUS KEJIE3HOTO KOTUeAaHa U TIOTyUeHUSI OKCHJIa CEPhI
(IV) - ey NbUICBUIHOTO 00XKHUTA

N

. Peaktop mid OKMCHEHUS KETE3HOTO KOMYEIaHA U MOJyYEHUS OKCUIA CEPBI
(IV) —ieuu co B3BELICHHBIM (KHUIISIIIAM) CJIOEM

s. Peaxrtop mis okucnenust SO, B SO;

6. PeakTop mia nony4yeHus: BOAOPOA U3 METAHA

7. PeaxTtop 11s oKUCIeHUs] aMMuaka 10 NO

8. Peaxtop misa nomyuyenus cynepdocdara

9. PeakTop B MpOU3BOACTBE aMMUAYHOU CEJIUTPBI

10. PeakTop B npou3BoACTBE KapOamuaa

11.PeakTop B IpOn3BOACTBE COBI

12.PeakTop B IpOM3BOACTBE METAHOJIA

13.PeakTop B mpOU3BOACTBE 3TaHOIA

14. PeakTopbl B IpOM3BOICTBE IMBUHMIIA

15. PeakTopbl B IpOM3BOJICTBE AllETHIICHA

16.PeakTop B MpOM3BOJACTBE aleTalbACTHIA

17. PeakTop B MpOM3BOACTBE YKCYCHOW KHUCIOTBI

5. OueHoYHbIC MAaTEPHAJIBI VIS TEKYLIEr0 U Py0eKHOIr0 KOHTPOJIA
yCIIeBA€MOCTH M NMPOMEKYTOYHOM ATTeCTAlMHU

@opMbI KOHTPOJIS MO0 TUCHUIUIMHE " XUMUYECKHE PEAKTOPHI" ONpPEeIesIIOTCs
B COOTBETCTBMM C YYE€OHBIM TUTAHOM O0Opa3oBaTENbHONM NPOrpaMMbl U B
COOTBETCTBHUH C AcUCTBYyrOIMM [lonoxeHueM o OaNTbHO-PEUTHUHTOBON CUCTEME
OIIEHKM ycrieBaeMocTH cTyaeHToB KbI'Y: TecTupoBanue, KOJUIOKBUYM, 3a4€T.

KoneunsiMu pe3ynbraTaMyd OCBOEHHUSI MPOTPAMMBbI TUCITUTIIUHBI SBIISFOTCS
chOpMHUPOBAHHBIE KOTHUTUBHBIE JECKPUIITOPHI «3HATH», «YMETbY», «BIAJICTHY,
pacruca”Hble 0 OTJAEIbHBIM KoMIeTeHIHsIM. DOpMUPOBAHUE 3THX JIECKPUIITOPOB
MPOUCXOAUT B TEYEHHE BCETO CEMECTpPa MO 3TalaM B paMKax pa3jIuyHOIro BHUJIA
3aHSATUH U CAMOCTOSTEIIBHOM paOOTHI.

B xone nzyueHus: IUCHUIIMHBI IPETYCMAaTPUBAIOTCS meKyuiuil, pyoexcHulil
KOHMPOJIb U NPOMENCYMOYHAA AMMECAUUA.
5.1. Texywuii kKommponas ycreBaeMoCTH o0OecleunBaeT OICHUBAHUE XOJa

OCBOCHHA OHUCIHHIIIIMHBI «XUMHUYECKUE PCAKTOPBD)» MW BKIIOYACT: OTBCTHI Ha



TEOPETHYECKUE BOIMPOCH HA NPAKTUYECKOM 3aHATHH, PELICHHE MPAKTHYECKHX
3aJlad ¥ BBIIOJIHEHHWE 33/JIaHU Ha NPAKTUYECKOM 3aHSITHH, CaMOCTOSTEIbHOE
BBITIOJIHEHUE UHIMBUIYAIbHBIX JOMAIIIHUX 3aJJaHul (HampuMep, pelieHue 3aaay) ¢
OTUYETOM (3aIUTOI) B YCTAHOBJICHHBIN CPOK.
5.1.1. Ouyenounvie mamepuanvl 011 mexKyuiezo Kowmponasa. Llenv mekywe2o
KOHmMpoas — OLEHKAa pe3ylbTaToB pabdOThl B CceMecTpe U obecreueHue
CBOCBPEMEHHOM OOpaTHOW CBsI3W, s KOPPEKIMH OOYYECHHs, aKTHBH3AIUH
CaMOCTOATENbHON paboThl  oOywatomierocsi. OOBEKTOM TEKYIIEro KOHTPOJI
SBJIIOTCSI KOHKPETU3UPOBAHHBIE PE3YNbTaThl 00ydeHHUs (yueOHbIE JOCTHKEHHUS ) TIO
JTUCUUIIIINHE

Bonpocwt kK mekyuwiemy Kkonmposnio
1. OOwmue mnpeAcTaBiIeHUS O pEaKTOpax — YCTPOWCTBaX [JIsi MPOBEACHUS
XMMHYECKUX npeBpaieHnil. Kinaccudukanus peakTopHbIX yCTPOUCTB.
2. CoBpeMeEHHBIE 33a4d 110 COBEPIICHCTBOBAHMID XUMHYECKON TEXHOJIOTMU M
PEaKTOPHBIX YCTPOMCTB.
3.Okonoru4eckue mpooIemMsbl pU padOTe XUMUUECKUX PEAKTOPOB.
4. TexHOoNOrM4eCKOE HA3HAYEHUE XUMUYECKUX peakTopoB. OCHOBHBIE MMOKa3aTeNN
paboThl XUMUYECKUX PEAKTOPOB.
5. Krnaccudukanus XUMHUYECKUX peaKTOpoB. PeakTopbl HENpephIBHOTO W
MEPUOIMYECKOTO ICHCTBUS.
6. ®a30BOE COCTOSIHUE PEATEHTOB.
7. 'mapouHaMUYECKHUE PEKUMBI pa0OThI PEAKTOPOB.
8. TeroBbIe peKUMBI paOOTHI PEAKTOPOB
9. Opranu3anys JBMKEHUS pearupyromnmx das.
10. OcHOBHBIE KOHCTPYKTHUBHBIE THIIBI XUMHUYECKUX peakTopoB. PeakTopbl Thmna
pPEaKIIMOHHOM  KaMepbl, PpPEAKTOpbl TUNA  KOJOHHBI, PEAKTOPbl  THUIIA
TEII00OMEHHUKA, PEaKTOPbI TUIIA MEYH.
11. CTpykTypHbIE 3JEMEHTBl XHMHUYECKMX PpEAaKTOPOB. YCTpPOWCTBA IS
NEPEMEIINBAHUS U TEIUIOOOMEHA B PEAKTOPax.

12. TpeGoBaHUs K XUMHUYECKUM peakTopaM. BIOOp XUMHUECKUX PEAKTOPOB.



13. OCHOBHBIE NOJIOKEHUSI TEOPUU XUMUUYECKUX PEAKTOPOB.

14. MaTtemaTU4ecKOe MOJIETUPOBAHME KAaK METOJ HCCIEIO0BAHHUS XUMHUYECKHX
MIPOLIECCOB U PEAKTOPOB.

15. TepmoarHaMUYECKME OCHOBBI XUMUYECKHUX MTPOLIECCOB B PEAKTOPAX.

16. Kunernueckue 0CHOBbI XUMHYECKUX MTPOLIECCOB B PEAKTOPAX.

17. YpaBHeHUsI MaTEPUAIBHOTO U TEIJIOBOrO 0ajJaHCOB B XMMHUYECKUX PEaKTOpax.
18. Knaccudukammss MaTeMaTHYECKHX MOJIEIEeH XMMHUECKUX peakTopoB. PeakTop
UJICAJIbHOTO BHITECHEHUSI.

19. M3MeHeHue mnapaMeTpoB IMPOLECCa B PEAKTOPE HACATBHOTO BBITECHECHUS.
XapakTepucTUYECKOE YPABHEHHE PEAKTOPa UJI€aJIbHOTO BHITECHEHUS.

20. PeakTop naeanbHOro cMemeHus. XapakTepUCTUUECKUE YPABHEHUS IPOTOYHOTO
U IEPUOJUYECKOTO PEAKTOPOB MTPHU MOJTHOM MEPEMEIIMBAHNH.

21. Kackaa peakTopoB HI€ATBHOTO CMELIEHUS.

22. AHanuTH4eCcKui U TpadUuecKuii METO/Ibl pacyeTa XUMHUUECKIX PEAKTOPOB.

23. CpaBHHTEIbHASA XapaKTEPUCTHKA U BEIOOP MOJIENE UI€aIbHBIX PEaKTOPOB.

24. OTKIIOHEHUE peaTIbHBIX PEAKTOPOB OT UACATU3UPOBAHHBIX Mojienel. [IpuunHbI
OTKJIOHEHUU OT UJI€aJIbHBIX PEXKHMOB

25. Knaccudukamuss XUMHYECKUX PEAKTOPOB IO TEIUIOBBIM  PEKUMAaM.
Anunabatuyeckue, U30TEPMUUECKUE U TIOTUTEPMUYECKUE PEAKTOPBI.

26. CriocoObl OA/IepKaHus TEIIOBOTO PEeKUMa. YpaBHEHUs TEIJIOBOro OajaHca
XUMHUYECKUX PEAKTOPOB.

27. 3oTepMUYECKHE NPOLECCH] B XUMUYECKUX PEAKTOPAX.

28. BiusHMEe CTPYKTYphl IOTOKA, MTAPAMETPOB Mpolecca (TeMneparypsl, JaBICHUs,
KOHIIGHTpAIlMU, BPEMEHW TNPOTEKaHWs) Ha TMoKa3aTean (yHKIIMOHUPOBAHUS
peaktopa (CTeneHb MPEeBpallleHHUs] PEareHTOB, BBIXOJ MPOAYKTOB, CEIEKTUBHOCTD
npoiiecca).

29. BnusiHue TvIa XUMHYECKOU peakiuu (00paTuMoil 1 HEOOPATUMOIA, MPOCTON U
CJIOHOM) Ha TMoKa3aTenau (PYHKIIMOHUPOBAHUSI peakTopa (CTENEeHb MPEBpallCHUS
pEareHToB, BBIXOJ IPOIYKTOB, CEJIEKTUBHOCTh IIPOLIECCA).

30. IIpunHiMn pacyeTa peakTopoB, padOTAIOIINX B U30TEPMUUYECKHUX YCIOBUSX.



31. Hewusorepmuueckue mnpoueccbl B XUMUYECKHX peakTtopax. OpraHuzanus
TeIUIoOOMEHa B  PEaKIMOHHONM 30HE XUMHUYECKHX peakTopoB. [Ipoduin
TEMIIEpaTypbl U CTEIIEHU IIPEBPAILCHUS.

32. CBs13b TeMIEPATYpPhI U CTETICHH MTPEBPAIICHUS ISl a1uabaTHYecKoro mpoiecca.
33. OnTuMmusanus TEMIEPATYPHOTO PEXMMa B MHOIOCIOMHOM pEaKkTope IpH
annabaTUYeCKOM IPOTEKaHUU 0OpaTUMOM peakuy.

34, TemnepaTypHas yCTOMYMBOCTH pEAKTOPOB. YHCIO U YCTOWYHUBOCTH
CTal[MOHAPHBIX PEKUMOB B IPOTOYHOM PEAKTOPE UICATBHOTO CMEIICHHUS.

35. ABTOTEpMHUYECKHI1 pEaKTOp C BHYTPEHHUM TEIJIO00OMEHOM.

36. OcHoOBHbIE TpeOOBAHMS K MPOMBIIUIEHHBIM XHMHYECKUM pPEaKTOpaM.
[Tpon3BOAUTENBHOCT W HUHTEHCUBHOCTh paboThl peakropa. Kiaccudukanus
MPOMBIIUICHHBIX XUMUYECKHX PEAKTOPOB.

37. PeakTopsl U1 Ta30BBIX TOMOTI'€HHBIX IIPOLECCOB. Y CTPONCTBO JJISI CMELICHHUS
B3aMMOJCHCTBYIOIUX PEAreHTOB: COIUIO, KEKTOp, LEHTPOOEKHBIH CMECHUTEb.
KamepHsble u TpyOUaThie peakTophl.

38. Peakumm Uil JKHJOKOCTHBIX T'OMOI€HHBIX IIpOLECCOB. MexaHudeckoe u
IIHEBMATHYECKOE TMepeMemuBanue. KOHCTPYKIMM MEXaHUYECKHMX MEIIAIOK.
YcerpoiicTtBa i moaBoAa U OTBOAA Teria. KoJOHHBIE peakTopbl HIIEaTbHOIO
BBITECHEHUS. ABTOKJIABBI.

39. PeakTopbl Mg Tra30KUIKOCTHBIX TE€TEPOTre€HHBIX MpoueccoB. IlneHouHbIe
KOJIOHHBIE pEaKTOpbl TPyOUaTOro M HACAIOYHOTO TUIOB. Buabl U XapaKTepUCTUKU
Hacazok. TpeOoBaHus, mpeabsBiIsieMble K HacaakaM. bapOoTakHbIE pPEaKTOpBHI.
Tunel Tapenok, X CpaBHUTEIbHAS XapaKTEPUCTHKA.

40. KomonHnsle peakTophl pazOpbisruBaromiero tuma. CrocoObl JUCTIEPTHPOBAHUS
XKUAKOM (a3bl. PeakTopsl MEHHOTO TUNA.

41. PeakTopsl A7 TETEPOTEHHBIX MPOIIECCOB C TBepaoi (azoil. Peaktopsl mis
IIPOLIECCOB B CHCTEME <GKHJIKOE-TBEPAOE» (pacTBOPEHHE, HKCTParupoBaHUE,
KpUCTAJLTA3AIHSA ).

42. PeakTtopsl C (UIBTPYIOIIMM M B3BEIICHHBIM CJIOEM TBEPAOrO pearcHra.

PeakTopsl ¢ nepeMenmBaomuMi yCTpoicTBaMH. PeakTopbl co ITHEKAMH.



43. Tunsl peakTOpOB ISl HEKATATUTUYECKUX MTPOIECCOB B CUCTEME «T'a3-TBEPIOLY.
Kounctpykuuu neueii. [llaxTHble, mojgoyHble, TpyOUuaTeie, OapabaHHbIC, KAMEPHBIC
neyn. [leun co B3BELIEHHBIM CIIOEM.
44. PeakTopbl reTepoOreHHOro Karanu3a. KOHCTPpYKIIMUM KOHTAaKTHBIX anmapaToB C
HEMOJABMKHBIM, JIBHOKYIIUMCSI W B3BEIICHHBIM CJIOEM Karajiu3aTopa. AHanu3
paboThl MHOTOCTYIIEHYATHIX KATATUTUYECKUX PEAKTOPOB.
45. TunoBble KOHCTPYKIIUU MPOMBIIUICHHBIX XUMUYECKUX PEAKTOPOB B TEXHOJIOTUU
HEOPTaHUYECKHUX BEILIECTB.
46. TUnoBple KOHCTPYKIIMU MPOMBIIUICHHBIX XUMUYECKUX PEAKTOPOB B TEXHOJIOTUN
OCHOBHOTO OPTaHMYECKOTO U HEPTEXUMHUUYECKOTO CUHTE3A.
Kpumepuu ghopmuposanusa ouenox ycmmnozo onpoca

YCTHBIA ONpoc SABISETCS OJHUM K3 OCHOBHBIX CIIOCOOOB ydeTa 3HaHUU
oOy4Jaromierocsi 1Mo JUCHUILTNHE «XUMUYECKHE PEAKTOPBI». Pa3BEPHYTHIM OTBET
CTYJIEHTa JIOJDKEH MPEJCTaBIsATh COOOM CBA3HOE, JIOTHUECKH IOCIIEI0BATEIbHOE
coo0leHbre Ha JaHHYIO TEMY, MOKa3bIBaTh €0 YMEHUE MPUMEHSATH ONPEIeTICHHUS.

B pesynpraTe ycTHOTO Ompoca 3HaHHUS OOyYaroIIerocs OIEHUBAIOTCS TIO
CJHEYIOIIEH 1IKaJe:

8 0GasnoB (3a 0JHY KOHTPOJIBHYIO TOUKY) CTAaBUTCS, €CJIM 00YJarOITUIACS:

- IIOJIHO U3JIaraeT U3yYEeHHBIN MaTepUall, JACT IIPABUIILHOE OIIPEACICHUE OHATUIM
Kypca
- U3JIaraeT MaTepUall MoCJIeI0BATEIbHO U IPABUIIBHO
- 00Hapy>XMBaeT MOHMMaHUE MaTepuasia, MOXET O0OCHOBAaTb CBOU CYXKJICHMS,
MPUMEHUTH 3HaHUS Ha MPAKTUKE, MPUBECTH HEOOXOUMBIE TTPUMEPHI
7 0a/J10B CTaBUTCS, €CIIM O0YYaIOIUNACS TA€T OTBET, YAOBICTBOPSIOMIUNA TEM XKe
TpeOOBaHUSIM, YTO U JUIA Oaiia 8, HO JomycKaeT 1-2 omuOKH, KOTOphIE caM Ke
UCIIPABIISIET, U 1-2 HEAoUETa B MOCIIEIOBATEIbBHOCTH U3JI0KEHUS
S 0a/oB cTaBUTCA, €ciid OOydYarOIIMICS OOHAPY)XKMBAeT 3HAHWE W TIOHMMAaHHE
OCHOBHBIX IOJIO)KEHUW JAHHOU TEMBI, HO:

- U3J1aracT Marcpurall HCIIOJIHO U JO0IMyCKACT HCTOYHOCTHU B OIMPCACICHHUN MOHSITHHI



- HE yMEeT JIOCTAaTOYHO ITyOOKO M JOKa3aTeIbHO 0OOCHOBATh CBOM CYXACHUS U
MIPUBECTH TIPUMEPHI
- U3JIaraeT MaTepuall Hermocyie10BaTeIbHO
0 0a/1710B CTaBUTCS, €CITM O0yUaIOIUICS 00OHAPYKUBAET HE3HAHUE OOJIBIICH YaCTH
COOTBETCTBYIOILIETO pa3liejla HM3y4yaeMoro Marepuaia, JIOIMyCKaeT OIIMOKU B
bopMyIUpOBKax
5.1.2. Ouenounvie mamepuasnl 07151 CAMOCMOAMEIbHOU padomul 00yualouezocs,
Konmpoaupyemoie komnemenyuei IIK-18 (munoewie 3a0auu)

[lepevyens TUMOBBIX 33724 C(HOPMUPOBAH B COOTBETCTBUU C TEMaMU
JTUCIHUIUIMHBI 1 TEMATUKOW MPAKTHYECKUX 3aHATHIA.
1. B kakoM 13 caeayonmx cIy4aeB peakiys BO3MOKHA MTPU JIFOOBIX
temrepatypax a) AH <0, AS>0; 6) AH <0, AS<0; B)AH >0,AS >0
2. B kakoMm U3 cleayIoumx ciay4yaeB peakiys HEOCYIIECTBUMA MPH JIFOOBIX
temriepatypax a) AH >0, AS>0; 6) AH>0, AS<0; B) AH <0,AS <0
3. Peakuus mexy BemectBamu A u B Beipakaercs ypaBHenuem A + 2B --> C.
HauansHble KoHIIEHTparuu cocTaBistoT [Aly = 0,03 moub/i , [B]p = 0,05 mMoms/m.
KoncranTa ckopoctu peakunu = 0,04. HaliTi HadyanbHYI0 CKOPOCTh PEAKLIUN U
CKOPOCTb PEAKLIMHU IO UCTEUYEHUIO HEKOTOPOTO BPEMEHU, KOT1a KOHLIEHTpaLUs
BemectBa A ymensiutcs Ha 0,01 Monb/n
4. ITpu HexkoTopoii TemnepaTtype paBHoBecue B cucteMe 2NO; =2 NO +0O,
YCTAaHOBHJIOCH TIpH ciaeAyronux KoHueHTpanusax [NO;] = 0,006 momns/i1, [NO] =
0,024 monb/n. HaliTh KOHCTaHTY paBHOBECHSI PEAKIIMN U UCXOAHYIO
KOHIIeHTpaIuio NO;
5. Ha ymapuBanue noctymaer 10000 kr 50% pacTBOpa amMMUayHON CEIUTPHI
NH4NO;. Ilocne ynapuBanus nonydaroT 5500 kr pacTtBopa ¢ KOHUEHTpaUUEu
KUCITOTHI 95%. CocTaBUTh MaTEepHAIBHBIN OaJIaHC MTPOIIeCcCca BHITAPUBAHUS
6. Cyxoli KOHBEPTUPOBaHHBIN ra3 (a30THO-BOJOpOHAsA cMech) cocTaBa 28% CO»,
3% CO, 51,4% H,, 16,8% N, , 0,5% (O, + CH4) u 0,3% H,S noasepraetcst noJiHOH

ounctke oT CO,, CO m H,S. Iloxcunrtats: a) cocTa ra3a ociie O4uCTKH; 0) CKOJIBKO



MOKHO MOJTY4YHTh 3JI€MEHTApHOM cepbl 3 1000M® CyXOro rasa, eciid OYMCTKY €ro
ot H,S Bectu ¢ yrunusanueit cepbl
7. a3, copgepxkanuit 5% NH; (o o0beMy) co ckopocThio 30001M MUH OCTYIAET B
abcopOuuoHHyt0 OaiHio, B koTopoit NH3 mornomaercs Bonoi. Conep:xkanue NHsz B
orxoasieM u3 6amnu raze 0,13%, remnepatypa raza npu Bxojie B 0amuio 40°C, Ha
BbIxoie 20 °C, BaKyyMETpHUECKOE AaBJICHUE HA ra300poBOJIe: MpU BXxoje raza 20,3
MM BOJI. CT. Ha Bbixojie 20 mwm prt. cT. [loacunTaTs: a) TMHEHHYIO CKOPOCTh raja
IIPU BBIXOJIe U3 aOCOPOIIMOHHOMN OalllHU, €ClId BHYTPEHHUM JuaMeTp ra3onpoBojia
paBeH 150 mM; 0) KOIMYECTBO aMMHaKa, abcopOupyeMoro B OailHe.
8. Onpenenuts npouecc npeppameHus SO, B SO3 B KOHTaKTHOM arnmnapare mpu 450
°C 1 HOpMaJBLHOM JIaBJICHUH, €CJIH PEAKIIMSI IOCTUTAET CBOETO PAaBHOBECHUS U CMECh
(SO, + Oy) B3siTa B CTEXUOMETPUUECKOM OTHOIIICHHH.

Kpumepuu popmuposanusn oueHok no 3a0anuam 011 CamoCmoAmeabHou
paodomwvt cmyoenma (munoewvle 3a0a4u):

«omauyrnoy (6 6ayIoB) - 00yJaromMiics moka3an riTyOoKre 3HaHUS MaTepHralia
10 TIOCTaBJIEHHBIM BOIIPOCaM, TPAMOTHO, JIOTHYHO €T0 M3JIaraeT, CTpyKTYpUPOBAIl U
JeTanu3upoBal MH(poOpMalu, u3deras MpoCTOro MOBTOPEHUS UHPOPMALUU U3
TekcTa, MH(GOpMaIUA MPeICTaBlIeHa B mepepadoTaHHOM Bujie. CBOOOIHO UCTIONH3YET
Heo0X0ouMBbIe (HOPMYIIBI TIPU PEIICHUH 33]1a4;

«xopouwoy (5 6aioB) - 00yUarOIIUICS TBEPJIO 3HAECT MaTEpHUall, TPAMOTHO €T0
U3JIaraeT, He JOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEN B MPOLECCE PEIICHUS 3a4a4;

«yoosnemseopumenvroy (3 6aia) - o0yJaroIIMics UMEET 3HaHUs OCHOBHOTO
MaTepuaia Mo MOCTAaBJICHHBIM BOIpPOCaM, HO HE YCBOWJI €ro JAeTajei, JOMmyCcKaer
OTJIETbHBIE HETOYHOCTH TP PEIICHUH 3a/1a4;

«HeyooenemeopumenvHo» (MeHee 2 0auioB) — OOydYaronIUiCs JOMyCKaeT
rpyObIe OIMOKHU B OTBETE HA MTOCTABIICHHBIE BOMTPOCKHI U TIPH PEIICHUN 33124

5.2. Ouenounvie mamepuainwl 01s pyoeicHo20 KOHMPOJiA.

Pybescnviit.  Konmpoaws  OCyLIECTBISIETCST 1O  Oojee WIM  MEHee

CaMOCTOSITEJIbHBIM pa3jiejaM — Yy4eOHbIM MOJYJIAM Kypca W MPOBOJUTCS IO

OKOHYAaHMHM H3YUCHHA Marcpuajlia MOAYJId B 3apaHCC YCTAHOBJIICHHOC BpEM:.



PyOexxHbIil KOHTPOJIb MPOBOAMTCS C LEIbIO OMNPENEICHUS KauecTBa YCBOEHUS
MaTepuana y4eOHOro MoAyJsd B LEJIOM. B TedueHme ceMmecTpa MpOBOIUTCS mpu
MAaKux KOHMPOAbHHIX MEPONPUAMUA NO ZPAPUKY.

B kauectBe popm pyOeKHOTO KOHTPOJISI MOXKHO UCTOIb30BAaTh TECTUPOBAHUE
(MMCbMEHHOE WJIM KOMIIBIOTEPHOE), MPOBEIEHUE KOJUIOKBUYMa WM KOHTPOJIBHBIX
paboT. BeimomnHsemble paboThl JOJHKHBI XpaHUThCS Ha Kadeape B TEUEHUH Y4eOHOTro
rofa ¥ 1o TpeOOBaHUIO MPEJOCTABIATHCA B YIpaBlieHHMEe KOHTpoJs kKadectBa. Ha
pyOeXHbBIE KOHTPOJbHBIE MEPOINPHUATHS PEKOMEHAYETCSI BBIHOCUTH  BECH
IIPOrpaMMHBINA MaTepHall (BCE pa3iesibl) MO JUCLUILTUHE.

5.2.1. Ouenounvie mamepuanvl 0,11 KOHMPOAbHOU Padomul: (KOHMPOIUPYyeMas

Komnemenuusa IIK-18)

B xaxaoMm cemecTpe mpoBOIATCS 3 KOJUIOKBHYMA, KOTOPBIE OLIEHUBAKOTCA MO §
OAJIJIOB KaXAbIN
Jnst TecTMpoOBaHMS  COCTAaBJIEHBI TECTOBBIE 33JlaHUs, KOTOPBIE BKJIIOYEHBI B
KOHTPOJIUPYIOIYI0 IpOrpaMMy, CO3JaHHYl0 Ha 0a3e aJanTUBHOM cpeabl
tectupoBanus (ACT). ACT (amanTuBHas cpefia TECTUPOBAHUS) B HACTOSIIEE BpEeMsI
mupoko BHenpsercs llentpom tectupoBanus npu dDenepanbHOM ATEHTCTBE
oOpa3zoBanuss P®. Hmerorcs akThl caayd — MPUEMKH aTTECTAllMOHHBIX
NeJaroru4eckux N3MEpUTENBHBIX MATEPUAIIOB ISl KOMIIBIOTEPHOTO TECTUPOBAHUS
10 TUCHHUTIMHE «XUMUYECKHE PEAKTOPHI»

5.2.1.Bonpockl K KOJJIOKBUYMAaM 10 Kypcy «XUMH4YECKHE PeaKTopbD)

IlepBbIii KOJIOKBHYM.

1. O6mme mnpeacTaBIEHUS O PpEaKTOpax — YCTPOWCTBAaX MJsi MPOBEICHUS
XUMHUYECKUX TpeBpaienuid. Kimaccuduxaius peakTopHBIX YCTPOUCTB.
2.CoBpeMEHHbIE 3a7]ayd IO COBEPLICHCTBOBAHWIO XHWMHUYECKOW TEXHOJOTHH W
PEAKTOPHBIX YCTPOUCTB.
3.2konoruueckue npooiaemMsl pu padOTe XUMUUYECKUX PEAKTOPOB.
4. TexHOJIOTMYEeCKOE Ha3HAYEHUE XUMHUYECKUX peakTOpoB. OCHOBHBIE MOKA3aTeNN
paboThl XUMUYECKUX PEAKTOPOB.

5.Knaccudukanuss XMMHUYECKHX PEAKTOpOB. PeakTopbl HENpephIBHOTO U

MEPUOJIMYECKOTO AEUCTBUA.



6.Da30B0OE COCTOSTHUE PEATCHTOB.
7.I'uapoiMHAMUYECKHUE PEKUMBI pa0OThI PEaKTOPOB.
8.TemnoBble peXKUMbl PAOOTHI PEAKTOPOB
9.0pranuzanus JBUKESHHS pearupyomux ¢as.

BTopoii KoJII0KBUYM
1.OCHOBHBIE KOHCTPYKTHUBHBIE THUIIBI XMMHUYECKHUX PEAKTOpPOB. PeakTtopel THNa
PEaKIIMOHHOM  KaMepbl, PEAaKTOpbl THUIIA  KOJOHHBI, PEAKTOPbl  THUIIA
TEMJI000MEHHUKA, PEAKTOPHI TUIIA TICUH.
2.CTpyKTypHBIE  DJIEMEHTBl ~XMMHYECKHUX  PpEAKTOPOB.  YCTpOMCTBA  JUIA
NepeMEIINBaHUs U TEIUIOOOMEHA B pEaKTOpax.
3. TpeGoBaHMs K XUMUYECKUM peakTopaMm. BeIOOp XUMHUYECKUX PEAKTOPOB.
4.0OCHOBHBIE NTOJIOKEHUS TEOPUU XUMUYECKUX PEAKTOPOB.
5.Maremarnyeckoe MOJEIUPOBAHUE KAK METOJ HCCIEIOBAHUSA XHMHUYECKHUX
IIPOLIECCOB U PEAKTOPOB.
6.TepMoguHamMuyeckrne OCHOBBI XMMUYECKUX MPOLIECCOB B pEAKTOPaXx.
7. Kunetnueckrne OCHOBbI XMMHAUYECKUX MPOLIECCOB B PEAKTOPAX.

8.YpaBHEHUsI MaTepUaIbHOTO U TEIJIOBOrO 0aJaHCOB B XMMUYECKUX PEaKTOpax.

Tperuii KOJUIOKBUYM
1. Knaccudukamuss MmaTeMaTH4eCKUX MOJENIEH XMMHUYECKUX pPEaKkTopoB. PeakTop
WJICAJIBHOTO BBITECHEHMUSI.
2.13MeHeHrne mnapaMeTpoB MpoLecca B PEAKTOPE HIICATBHOTO BBITECHEHUSI.
XapakTepUCTUUECKOE YPABHEHUE PEAKTOPA UI€ATTbHOTO BHITECHEHUS.
3.PeakTop uaeanbHOr0 CMENIEHUA. XapaKTEePUCTUUECKUE YPABHEHHSI IPOTOYHOTO U
MEPUOJIMYECKOTO PEAKTOPOB MPH MOJTHOM MEPEMENTNBAHUH.
4 KackaJl peakTOpOB U/I€aJTbHOTO0 CMEIIEHUSI.
5.AHaTUTUYECKUN U TpaPUUeCKUil METOIbI pacueTa XMMHYECKUX PEAKTOPOB.
6.CpaBHUTENIbHAS XapaKTEPUCTUKA U BHIOOP MOJIeiel UIealIbHbIX PEaKTOPOB.
7.OTKIIOHEHUE PEaIbHBIX PEAKTOPOB OT UCATU3UPOBAHHBIX Mozeneil. [IpuunHbl

OTKJIOHCHHUH OT HNOCAJIbHBIX PEKNMOB



8. Knaccudpukanus  XUMHYECKHMX  PEAKTOPOB IO  TEIUIOBBIM  PEKUMaM.
AnnabaTudeckue, N30TEPMHUUECKUE U MOTUTEPMUYECKUE PEAKTOPHI.
9.CnocoObl mopJiepkaHusl TEIUIOBOTO pEeXHMa. YPAaBHEHMsI TEIUIOBOrO OajaHca
XUMHYECKUX PEAKTOPOB.
10.M30TepmudecKre Ipouecch B XMMHUYECKUX PEaKTOpax.

YeTBepThIil KOJJIOKBUYM
1.BnustHue CTpyKTYphl OTOKA, ApaMETPOB Mpouecca (TeMIepaTyphbl, JaBICHMUS,
KOHIICHTpAllU¥, BPEMEHU IPOTEKaHUs) Ha TMoKa3zaTenu (QyHKIHOHUPOBAHUS
peakTopa (CTEeNneHb NPEBPAILIECHUS PEAreHTOB, BBIXOJ MPOAYKTOB, CEIEKTUBHOCTH
npoiiecca).
2.BausiHue TUa XMMHYECKOW peakuuu (oOpaTUMOM W HEOOpaTUMOMW, MPOCTOM U
CJIOXHOW) Ha TMoKa3aTenu (PYHKIIMOHUPOBAHUS PEAKTOpa (CTENEHb MPEBPAICHUS
peareHToB, BBIXO/] IPOAYKTOB, CEIEKTUBHOCTD IPOLIECCa).
3.IlpuHuun pacuera peakTopoB, pabOTAIOLIUX B U30TEPMUUECKUX YCIOBUSX.
4 HenszorepMuueckue TMPOLECCHI B XUMHYECKMX peakTopax. OpraHuzanus
TEIUIOOOMEHAa B PEaKIMOHHOM 30HE XUMHYECKHMX peakTopoB. IIpoduin
TEMIIEPATYPBI U CTENEHU MPEBPALLICHUS.
5.CBs13b TeMIepaTypbl U CTENEHU MpeBpalleHus A aauadaTH4ecKoro mpouecca.
6.0nTuMH3anys TEMIEPATypHOIO pEeXUMa B MHOTOCIOMHOM PpEaKkTope Mpu
annabaTUyeCcKOM MPOTEKaHUU OOPaTUMOM peaKIIHH.
7. TemneparypHasd  yCTOMYMBOCTh  PEAKTOPOB. UYuCIO W yCTOMYHMBOCTH
CTAllMOHAPHBIX PEKUMOB B IPOTOYHOM PEAKTOPE MAECATBHOIO CMEIIEHUS.
8. ABTOTEPMHUUYECKUI PEAKTOP C BHYTPEHHUM TETLLIOOOMEHOM.
9.0cHOBHBIE TpeOOBaHMS K TMPOMBIIUIEHHBIM XUMHYECKHUM  peakTopaMm.
[Ipou3BOANTENLHOCT, W HWHTEHCUBHOCTH pPaboThl peaktopa. Kriaccudukarms
IIPOMBILIJICHHBIX XUMUYECKUX PEAKTOPOB.

IATHIA KONJIOKBUYM

1.PeakTopbl 111 ra30BBIX TOMOTI€HHBIX IPOLIECCOB. Y CTPOMCTBO AJISI CMELICHHS
B3aMMOJICHCTBYIOIIUX PEAreHTOB: COIUIO, KEKTOP, LEHTPOOEKHBIH CMECUTEIb.

KamepHrbie u TpyOUaThie peakTophl.



2.Peakuuu s KUAKOCTHBIX TOMOTEHHBIX IMPOIECCOB. MeXaHudeckoe u
ITHEBMATUYECKOE TMepeMelmnBanie. KOHCTpyKIIMM MEXaHMYECKHX MEIIAIOK.
VYerpoiictBa st mogBoAa W OTBoJAA Teruia. KOJIOHHBIE PEaKTOpPbl MACAIBHOTO
BBITECHEHUS. ABTOKJIaBHI.
3. PeakTopbl s Ta30KHAKOCTHBIX TE€TEPOrEHHBIX MporeccoB. I[lineHo4YHbIE
KOJIOHHBIE PEAKTOPhI TPYOUATOTO U HACAOYHOT'O TUMOB. BUBI 1 XapaKTepUCTUKH
Hacalok. TpeOoBaHUs, MpeabsBIsIeMble K HacagkaM. bapOoTakHble PEaKTOPHI.
Turbl Tapenok, UX CpaBHUTEIbHAS XapaKTEPUCTUKA.
4. KononHble peakTopbl pazOpbisruparoiero tuma. CrnocoObl AUCTEPTHPOBAHUS
KUAKOM (azbl. PeakTopsl IEHHOTO TUIA.
5.PeakTopbl i1 TETEPOTEHHBIX MPOIECCOB C TBEpHOiM (a3zoi. Peaktopsl s
IPOLIECCOB B CHCTEME <GKHJIKOE-TBEPJOE» (pacTBOpPEHHE, HKCTPAarupoOBaHUE,
KpUCTAIUTA3AIUA ).

HlecToil KOIOKBUYM
1.PeakTophbl ¢ GUIBTPYIONMIUM U B3BEIICHHBIM CJIOEM TBEPAOTO peareHTa. PeakTopsl
C IIEpEMENIMBAIOIIMMHU YCTPOMCTBAMU. PEaKkTOPBI CO IIIHEKAMU.
2. Tunel peakTOpoOB AJIsI HEKATAIUTUYECKHUX MPOLECCOB B CUCTEME «Ta3-TBEPIOE.
Koncrpykiuu neueit. [llaxTable, monoyHsie, TpyOUyaThie, OapabaHHbIE, KaMEpHBIC
nieud. [leun co B3BEIIEHHBIM CIIOEM.
3.PeakTopbl TeTeporeHHOro karanausa. KOHCTPYKIMM KOHTAKTHBIX allapaToB ¢
HETMOJBWKHBIM, JIBHOKYIIUMCSI W B3BEIICHHBIM CJIOEM Karajiu3aTopa. AHanu3
paboThl MHOTOCTYTIEHYATHIX KaTATUTUUYECKUX PEaKTOPOB.
4. TunoBble KOHCTPYKIMU MPOMBIIIJIEHHBIX XUMUUYECKUX PEAKTOPOB B TEXHOJIOTUH
HEOPraHUYECKHUX BELIECTB.
5. TunoBble KOHCTPYKIIMU MTPOMBIIUIEHHBIX XUMUYECKHUX PEAKTOPOB B TEXHOJIOTUHU
OCHOBHOT'O OPTaHUYECKOTO U He(PTEXUMUUYECKOTO CHHTE3A.

KpnTeme OLICHUBAHHA PE3YJAbTATOB CIa4YM KOJVIOKBHYMaA



Ornenka
HEYJIOBJIETBOPUTEII | YIOBIETBOPUTE XOPOIIIO OTJIMYHO
BHO JIBHO 6 6a10B 8 6an10B
2 daya 4 dayia
Crynent He 3Haer | CTyneHT CryneHt xopouo | CTyJeHT B IOJIHOM
3HAYUTEIIBHOM YacTH | IOBEPXHOCTHO 3HaeT marepual, | oobeme 3HAeT
BOIIPOCOB, JOIYCKAaeT | 3HAE€T  BOIIPOCHI | PaMOTHO u 10 | MaTepuail,

CYLICCTBCHHbIE KOJUIOKBHYMa, CyIIECTBY  H3JIaracT | [paMOTHO W IO
OLIMOKM B OTBETaxX Ha | JOMYCKaeT ero, JIOIIYCKasl | CYIIECTBY M3J1aracT
BOIIPOCBI. HETOYHOCTH B | HEKOTOPBIE €ro, He JOIyCKas

OTBETE Ha BOIPOC | HETOYHOCTU B OTBETE | CYLIECTBEHHBIX
Ha BOIIPOC. HETOYHOCTEH B

OTBETE Ha BOIPOC.

5.2.2. OuieHOYHBIE MaTepHaJibl: TUNOBLIE TECTOBbIE 3aJaHUA 10
JUCHUIINHE

JIns TecTHpOBaHUsI COCTAaBJICHBI TECTOBBIE 3aJaHUs1, KOTOPBIE BKIFOYEHHI B
KOHTPOJIMPYIOIYI0 IIPOrpaMMy, CO3JaHHY!O Ha 0a3e aJanTUBHOM cpeabl
tectupoBanus (ACT). ACT (aganTuBHas cpea TECTUPOBAHMSI) B HACTOSIILIEE BPEMS
mupoko BHenpsercs lLlentpom TtectupoBanus npu DeneparbHOM ATEHCTBE

oOpazoBanust PO.

Ilo/1HBIM NIepeYeHb TECTOBBIX 3a4aHuM npeacrasjieH B UXUB 0®0

O6pa3ubl TECTOBBIX 3a4aHUH (KOHTpoMpyeMasa komneTeHuus [1K-16)

S: HaliTU COOTBETCTBHE

L1: knaccudukanys no NpuHIMITY OpraHu3aliy rnpoiecca

R1: anmaparbl  JUIA  [POBEACHUS  MEPUOAUYECKUX,  HENPEPHIBHBIX,
MOJIYHENPEPBIBHBIX MPOILIECCOB

L2: knaccudukanus no ruipOAMHAMUYECKOMY PEXKUMY

R2: anmapaThl MOTHOTO BHITECHEHHUS, TOJIHOTO CMEIIEHHUSI, MPOMEXYTOYHOT'O THIIA
L3: knaccudukanus no (pazoBoMy COCTOSHHIO IepepadaThIBAEMbIX MAaTEPHAIIOB
R3: anmapatsl AJi1 IpOBEAEHHS] TOMOTEHHBIX Peakluidi B Ta30BOM U KUAKOU (ase,
JUIsL TIPOBEACHMS peakuuii B ra3oBoil ¢aze Haj TBEPAbIMH WM KUAKAMU
KaTajqu3aTopamMu, Ui IPOBEICHUS PEaKUUN MEXIy ra3aMu U KUIKOCTIMH HaJl
TBEPABIMH KaTaIU3aTOPaMHU

L4: xknaccudukanus mo KOHCTPYKTUBHBIM OCOOEHHOCTSIM

R4: anmapaTel TuNIa peakIMOHHOW KaMephl, KOJIOHHBI, TEINIO0OMEHHHUKA WK TIEUH
L5: knaccudukanus no TermioBOMY PeXXUMY

R4: anmapaTel n3oTepMuyecKkue, annadaTuueckue, IoJIUTPOIHIECKIE



2. K ocHOBHBIM (pakTOpam, OmpeIeIONNM YCTPOHCTBO PEaKTOpa, OTHOCUTCS:
+: arperaTHOe COCTOSHUE PEarupyroIINX U 00pa3yIOImUXCs BEIIESCTB

: HaJIM4ue TerroooMeHa

: Y4€T TePMOJAMHAMUKA

: IEpEMEITUBaHNE

3. K ocHOBHBIM (pakTOpam, OnpeesIFoIIMM YCTPOMCTBO PeakTopa, OTHOCHUTCS:
+: TeroBoM (PPEKT 1 UHTEHCUBHOCTH TEIUIOOOMEHA

-: HaJIM4Ke TermIooOMeHa

-: Y4ET TepMOJUHAMUKH

-: pa3Mepsbl anmapara

4. Ecniu B pe3ynbTaTe XMUMHUYECKOW pPEAKIMH CHUCTEMa MOTJIOTHIIA KOJUYECTBO
TerioTel Q U coBepimia paboTy A, TO U3MeHeHue BHyTpeHHed sHepruu A U
ONpENIENAECTCS YPaBHEHUEM

+AU=Q-A
SAU=Q+A
SAU=Q=A

5.HanpaBneHue, B KOTOPOM CaMOIPOM3BOJIBHO NPOTEKAECT XUMUYECKas pPEeaklus,
OTpEENsIeTCs] OJHUM U3 (PaKTOpOB

+: TEHIEHUHEW K NEPEXOY CHCTEMBI B COCTOSHHUE C HAMMEHBIIEW BHYTPEHHEU
sHepruel (FHTaNbIUEH)

- TEHJEHUUEN K MEepexXoay CHCTEMbl B COCTOSIHME C HauOOJbLIEH BHYTPEHHEU
sHepruel (FHTaNbIuEH)

- TEHAEHUMEN K JOCTHXKEHUIO CHCTEMON HAUMEHEE BEPOSITHOTO COCTOSTHUS

6.CKOpPOCTh XMMHUUYECKOW PpEAKIIUM M3MEPSETCS HU3MEHEHUEM KOHIICHTpaluu
KaKOTo-TM0O M3 pearupyrolux BEIIECTB B €IWHUILY BPEMEHH. ITO OIpeeICHUE
COpPABEINBO JJIsT

+: TOMOT'€HHBIX CPEN

-: TETEPOTCHHBIX CpeN

-2 B JIFOOBIX CIIydasix

7.HUem 0OBsCHSETCS MOBBIIIEHUE CKOPOCTH PEAKLUHU MPU BBEIECHUU B CUCTEMY
Karaausaropa

+: YMEHBUIEHUEM SHEPTUN AKTUBALIUU

-: YBEJIMYEHUEM CpPENHEN KUHETUYECKOW SHEPTUN MOJIEKYJ

-1 BO3pAaCTaHUEM YHCIIA CTOJKHOBEHUM

-: pOCTOM YHCJa AKTUBHBIX MOJIEKYJI



8. YpaBuenne T =1 =u/ V., rne v — Bpems npeObIBaHUSI B PEAKTOPE JIHOOOTO
AJIEMEHTApHOTO 00beMa; T — cpefaHee BpeMs mpeObiBaHUs; V. - pacxoj] cMecu
CIIPaBEIMBO JJIs1 pEaKTOpa UJCAIbHOTO #H#

+: BEITECHEHHS

9. 3anummuTe HOMep ### W3 TaOMMIBI, COOTBETCTBYIOIIMN 3HaueHH0 V. u3
YpaBHEHHS pacxojia peareHTa B JJIEMEHTApPHOM O0BEME peaKTopa HACaIbHOTO
BBITCCHECHUS Gy =V Cu [1-(x4+dx4)]
Pacxoj peareHTa B 06'beMe

06beM UCXOHOU CMeCH, MOCTYMAUUN B eIUHUILY BpEMEHU

HavanbHas KOHIOEHTpaluA OCHOBHOI'O HCXOJJTHOI'O peareHTa

CreneHb IIpeBpalleHrd Ha BX0/J € B BHGMGHTaprIﬁ 00beEM

G| W I N =

M3MeHeHUe CTeNeHU TPeBpalleHUs B 3JIEMEHTAPHOM 06'beMe

+: 2

10. 3Has KMHETUKY TIpoIlecca, MOXKHO IO XapaKTEPUCTHUYCCKOMY YPaBHCHHIO
peakTopa UAeaTbHOTO BRITECHCHHSI ONIPEICITUTh

+: BpeMsi IpeOBbIBaHUS PEarcHTOB B alapare

-: pa3Mephl peakTopa

- POM3BOIUTEIHHOCTh

Kpurepuu onieHuBaHus pe3yJibTATOB TECTUPOBAHUS

OneHka
HEYJOBJIECTBOPUTEIBHO | YIOBJIETBOPUTEIHHO | XOPOILIO OTJINYHO
0 6am10B 3 6aaaa 4 6ay1a 6 6as10B
Menee 50 % | 50-70% mnpaBusbHO | 71-85% 86-100%
MPaBUIILHO BBITTOJTHEHHBIX MPaBUIIBLHO MPaBUIILHO
BBITTOJTHEHHBIX 3aJJaHUH. BBITIOJTHEHHBIX | BBITTOJIHEHHBIX
3aJaHUIl. 3aaHuN. 3aJaHUN.

5.3.0uenounvie mamepuansl 0151 RPOMENHCYMOUHOU ammecmayuu.
Lenvio npomedicymounvix ammecmayuii 10 AUCUUILIUHE SABISETCS OLICHKA Ka4eCTBa
OCBOEHHUSI IUCHUILIIMHBI 00y4YatOIUMHUCS.

[IpomexyTouHas  arrecTansi NOpegHa3HayeHa A OOBEKTHBHOIO
NOATBEPKICHUS U OLEHUBAHUS JOCTUTHYTHIX PE3yJIbTaTOB OOy4YeHHUs MOCTe
3aBEPIIECHUS U3YYEHUS JUCHUILUIMHBL. OCYIECTBISETCS B KOHIE KaXA0ro ceMecTpa
U TpEACTaBiIsgeT co00il UTOTOBYIO OLIEHKY 3HAaHUW MO TUCIUIUIUHE «XUMUYECKUE

peaxkTopbl» B BUJIE MPOBeIeHUs 3aueta (7 ceMecTp) U dK3ameHa (8 cemectp).



[IpomexyTouHas arrecrauus MNPOBOAUTCA B nuchbMeHHOM ¢opme. Ha

IIPOMEKYTOUHYIO aTTECTALMIO OTBOAUTCS 27 OAIIIOB (3K3aMEH).

Bonpocekl k 3k3aMeHy N0 TUCHUILIHHE «XMMHYECKHE PEaKTOPbI»

1. Knaccudukanuus XuMHUUECKUX PEaKIHi, TPOTEKAIOIUX B IPOMBIIIJIEHHBIX
XUMHUYECKUX pPEaKTOpax

2. TexHonoruueckue Kputepuu 3¢p(HEKTUBHOCTH XUMUKO-TEXHOJIOTMUECKUX
MIPOLIECCOB, MPOTEKAIOLIUX B IPOMBIIUIEHHBIX XUMUYECKUX PEAKTOPAX

3. TepMoanHaMUYECKUI aHAIM3 IPOTEKAHUS XUMHYECKOW PEAKIIUH B
MIPOMBIIUICHHBIX XUMHYECKUX PEAKTOPaxX

4. KuHernuyeckne 3aKOHOMEPHOCTH IIPOTEKAHUSI XUMHYECKOW PEaKIINH B
IPOMBIIUICHHBIX XUMUYECKUX PEAKTOPAX

5. Knaccudukanus XMMHUYECKUX PEAKTOPOB U PEKUMOB UX pabOTHI

6. YpaBHEHHE MaTepUaIbHOrO OaaHca sl JIEMEHTApPHOTO 00beMa
MPOTOYHOTO XMMHUYECKOIO peakTopa

7. PeakTopbl AEaIbHOTO CMEIIEHUS U BBITECHEHUS

8. CpaBHeHMe 3PPEKTUBHOCTH MPOTOYHBIX PEAKTOPOB UIEATBHOTO CMEIICHUS U
UJI€AIbHOTO BHITECHEHUS

9. VYpaBHenue TemnoBoro Oananca. TerioBble peKUMbI XUMUYECKUX PEAKTOPOB

10.IIpoTOYHBII peakTOp UACATBHOIO CMEIIEHUS B HEU30TEPMUYECKOM PEKUME

11.Tleproandeckuii peakTop UACAIBHOIO CMEIIEHNS B HEU30TEPMUYECKOM
pexume

12.PeakTop naeanbHOrO BBITECHEHUS B HEU30TEPMUUYECKOM PEXKUME

13.I'eTeporeHHbIE HEKATATUTUYECKHUE MPOLIECCHI B CUCTEME Ia3-TBEPIOE
BEILIECTBO B XUMUYECKUX PEAKTOpax

14.T'eTeporeHHple HEKaTAIUTHYECKHUE MPOLECCHI B CHCTEME Ia3-)KUJIKOCTh B
XUMHUYECKUX pPEAKTOpax

15. OcHOBHBIE CTaIMU U KHHETHYECKHE OCOOCHHOCTH IeTePOT€HHBIX
KaTaJIMTUYECKUX TIPOLECCOB

16. OcHOBHbBIE KOHCTPYKIIMOHHBIE TUITBI XUMUYECKUX PEAKTOPOB. PeakTophl THIIa
neyu

17.0cHOBHBIE KOHCTPYKIIMOHHBIE TUITBI XUMUYECKUX PEAKTOPOB. PeakTophl THIA
KOJIOHHBI

18. OcHOBHBIE KOHCTPYKIIMOHHBIE TUIBI XUMHUUECKUX PEAKTOPOB. PeakTophl TUIA
TEII000MEHHUKA

19. OcHOBHBIE KOHCTPYKIIMOHHBIE TUIIbI XUMHUYECKUX PEAKTOPOB. PeakTOpbI-
KOTJIBI

20. YcrpoiicTBa AJisd IEPEMELIMBAHUS B XUMUYECKUX PEAKTOPAX



21.PeakTopsl 1151 Ta30BbIX TOMOIE€HHBIX MPOLECCOB.. Y CTPOMCTBA ISl CMEILICHHS
pearupyomux KOMIIOHEHTOB; COILIO, 3KEKTOP, LIEHTPOOEKHBIE CMECUTEH.
KamepHble u TpyOuaThie peakTopbl

22.PeakTopsl UIsl JKUJKOCTHBIX TOMOTE€HHBIX ITPOLIeCCOB MeXaHN4eCKOe U
ITHEBMAaTHYECKOE NepeMemnBanrie. KOHCTpYKIIMM MEXaHMYECKUX MEIIAJIOK.
YerpoucTsa s moABoAa U 0TBoAA Teruia. KosoHHbIE peaKTOphl HACATBHOTO
BBITECHEHUS. ABTOKJIABBI.

23. PeakTophbl U1 Ta30KUAKOCTHBIX IT'€TEPOreHHBIX Ipoueccos. [limenounbie
KOJIOHHBIE€ PEAKTOPBI TPYOUaTOro0 M HACaA0YHOIO TUIIOB. Buibl u
XapaKTepUCTUKHU Hacaaku. TpeOoBaHus, IPEeabIBISIEMbIE K HacaKaM.

24.PeakTopsl 1J1 ra30’KUIKOCTHBIX F€TEPOTreHHBIX MpolieccoB. bapOoTakHble
peakTopbl. TUIBI TAPENOK, UX CPABHUTENIbHASI XapaKTEPUCTHKA.

25.PeakTopsl U1 Ta30KUAKOCTHBIX T€TEPOreHHbIX MpoueccoB. KonoHnusie
peakTopbl paz0pbI3rUBAIOIIETO TUNA. PeakTopbl IEHHOTO THIIA.

26. PeakTopbl AJid reTepOreHHbIX IPOLECCOB ¢ TBEpAOU (pa3oii. PeakTops! mis
CUCTEM KUJIKOE-TBEPJOE. — PACTBOPEHUE, KPUCTAIIN3ALMUS, SKCTPArUPOBaHUE.
PeakTopbl ¢ QUIBTPYIOLIUM U B3BELICHHBIM CIIOEM TBEPJOTO peareHTa.

277.PeakTopbl JUisl TE€TEPOreHHBIX MPOIIECCOB ¢ TBEPOoi (pa3oil. PeakTopsl C
IIEPEMEIINBAIOIINMH YCTPOHMCTBAaMU. PeakTopsl co miHEKaMu

28.Kouctpykiuu nieueit. lllaxTHble, MOJIOYHBIE, TpyOUaThie, 0apabaHHbIE,
KamepHble nieur. [leun co B3BEIIEHHBIM CIIOEM.

29. PeakTopbl TeTEPOreHHOro Karanu3a. KOHCTpyKIMY KOHTAKTHBIX aIlllapaToB C
HEMOJBW>KHBIM, ABMKYIUMCS U B3BEILIEHHBIM CJIOEM KaTalu3aTopa.

30. PeakTop B MpOM3BOACTBE aMMHaKa

31. PeakTop A OKHCIIEHUS KENE3HOTO KOMYEIaHaA U TIOJyYEHHSI OKCUJIA CEPBI
(IV) — MexaHMYECKHE TTOJIOYHBIC TIEUr

32. PeakTop M1 OKMCIEHUS KEJTE3HOTO KOMYEAAHA U MOJIYUEHUSI OKCUAA CEPBI
(IV) neun npUIeBUAHOTO 00KUTA

33.PeakTtop A1l OKMCIIEHUS KEJIE3HOTO KOJTYEAaHa U MTOTYYEHHSI OKCUA CEPBI
(IV) —ieuu co B3BELICHHBIM (KHUISIIIAM) CJI0EM

34. Peaktop s okucienus SO, B SO;

35. PeakTop Juisi HOJIy4€HUS BOJIOPO/Ia U3 METaHa

36. PeakTtop j1s1 okuciaeHus ammuaka 10 TO

37.Peaktop mis nosydeHus cynepdocdara

38. PeakTop B MIpOM3BOACTBE aMMHAYHOW CEJIUTPBI

39. Peaktop B Mpou3BOACTBE KapOaMuaa

40.PeakTop B IpOU3BOJCTBE COJIbI

41.PeakTop B IpOM3BOJICTBE METAHOIA

42.PeakTop B IPOU3BOJCTBE ATAHOJIA



43. PeakTopbl B MPOU3BOJICTBE TUBUHUIIA

44. PeakTOpbl B IPOM3BOICTBE allETHUIICHA
45.PeakTop B MPOM3BOJICTBE alleTaIbICTH 1A

46. PeakTop B MPOU3BOJICTBE YKCYCHOM KUCIIOTHI

I(pumepuu d)opmupoeauu;l OUCHOK no npome.)fcymounoﬁ ammecmauuu.

«omauunoy» (91 u 6osee 6aIOB) — MOTYYalOT 00y4JaroIecs, KOTOPbIE CBOOOIHO
OpUEHTUPYIOTCSI B MaTepuajie W OTBeyaloT 0e3 3aTpyiaHeHuil. OOyvaromuiics
CIOCOOEH K BHITIOJTHEHHIO CIIOXKHBIX 33/JaHUH, TIOCTAaHOBKE 1ieJIei U BbIOOpEe myTen
ux peanusanuu. PaboTa BhIMOIHEHA MOJHOCTHIO 0e3 ommobok, pemero 100%
3ajay;
47.«xopowo» (81-90 OGamioB) — momyyaroT oOOydarliuecs, KOTOpbIE
OTHOCUTEJIBHO TMIOJHO OpPUEHTUPYIOTCS B MaTepualie, OTBEYaroT 0e3
3aTpyJHEHUH,  JOMyCKAlOT  HE3HAUYMUTEIbHOE  KOJIMYECTBO  OLIMOOK.
OOyuaronuiicsi crnocoO€H K BBHITIOJTHEHUIO CIOXHBIX 3amaHuil. PaGorta
BBINOJIHEHA TOJHOCTBIO, HO UMEIOTCS He OoJjiee OAHOM Herpyool omuOKu U
OJTHOTO HeJoueTa, He OoJiee Tpex HemoueToB. JloMmycKaloTCs He3HAUUTEIbHBIC
HETOYHOCTH IIPH PEIIeHUH 3a1a4, peuieHo 70% 3amay;
48.«yooenemeopumensno» (61-80 OamioB) — mONy4arOT oOyvaromuecs, y
KOTOPBIX HEAOCTATOYHO BBICOK YPOBEHH BIIaJIEHUS] MaTepuaioM. B mporecce
OTBETa Ha IK3aMEHE JOMYCKAIOTCA OMMOKU U 3aTPYJHEHUS MPU U3I0KECHUH
Marepuasia. O0ydaronuics MpaBUIbHO BBITIOJHWI HE MeHee 2/3 Bcel paboThl
WM JOMYCTUI He OoJiee OAHOM rpy0oii OIMOKHM U JIBYX HEI0YETOB, HE OoJiee
OJTHOM TpyOO¥ 1 OTHOM HErpy0Ooii ommoOKH, He 00Jiee TpeX HETPyObIX OMHOOK,
olHOM HerpyoOoil. OOydaromuiicss 3aTpydHSETCS C NPaBUIBLHON OIEHKOM
MpEeIJIOKEHHOM 3a/1auu, TaeT HEMOJHbBIN OTBET, pemieHo 55% 3aaady;
49.«neyoosnemeopumensvnoy (Menee 61 Oamia) — moaydarT oOydarouiyecs,
KOTOpBIC JOMYCKAIOT 3HAYMTEIbHBIE OMMUOKH. OOydarouiuiicss UMeeT JIHIIh
Ha4YaJIbHYIO CTETICHbh OPHEHTAIMM B Marepuaine. B pabore uucno ommbOoK u

HEAOYCTOB IIPCBBLICHUIIO HOPMY IJId OLICHKH 3 unm IIPaBUJIbHO BBIIIOJIHCHO MCHEC



2/3 Bceit paboThl. O0yUarOmMUIiCs AT HEBEPHYIO OIEHKY CHTYaIlUU, PEIICHO
menee 50% 3anay.
6. MeTonnueckue MaTepuaJbl, ONpeaes e NpoueIypbl OlleHHBAHUSA
3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH
MakcumanbHas cymma (100 OGamioB), HaOupaeMas CTYJIEHTOM IO

JTUCUUIUIMHE, BKIIOYAET ABE COCTABIISIIOIIME:
nepeas cocmaegnawas — OINEeHKa PEeryIsIpHOCTH, CBOCBPEMEHHOCTH M KadecTBa
BBITIOJIHEHUS CTYACHTOM Y4eOHOU pabOThl MO U3YyYEHUIO NUCHMILIMHBI B TEUCHHE
MIePHO/Ia H3yUYCHUSI JUCITUTUIHHBI (CEMeCTpa, MM HECKOJIBKUX CEMECTPOB) (CymMma —
He Ooznee 70 GamioB). bamibl, XapakTepu3ylollUe YCIEBA€MOCTh CTYACHTa IO
JTUCIUTUIMHE, HAOUPAIOTCS UM B T€YEHHUE BCETO Mepuojaa oOydeHHs 3a U3ydeHUe
OTJICTLHBIX TEM U BBITIOJHEHUE OT/ICITBHBIX BUIOB Pa0OOT.
emopas cocmaenaouwias — OUEHKAa 3HaHUW CTyJAeHTa TI0 pe3yJbTaTaM
MIPOMEKYTOUHOM aTTectanuu (He 6osee 23-24 6anioB).
Kpurepuem orieHkr ypoBHS ¢(HOPMUPOBAHHOCTH KOMIIETCHIIMH B paMKax y4eOHOMH
JTUCIUTUTMHBI « XMMHUECKHE PEAKTOPHI » B 7 CEMECTpE SIBJISIETCS 3aU€T, B 8 ceMecTpe
- DK3aMeH.
Henvro npomerrcymounvix ammecmayuii 10 TACIUTIIUHE SBIISETCS OIICHKA
KauecTBa OCBOCHUS JUCITUTUITMHBI 00yJYarOIITUMUCH.

Tadauua 7. Pe3yabTaThl 0CBOCHUS] Y4e€OHOM JUCUUILINHBI, OJIeKAILNE

npoBepKe
Buo ouenounozo
OcHogHble noKazamenu mamepuana,
Pesynvmamot 00yuenus
OueHKU obecneuugaiouezo
(komnemenyuu)
pe3yn1omamos 00yuenus popmupoeanue
Komnemenyuu
KOMITIETECHIIU IIK-18: | 3name:
TOTOBHOCTb o01IIHe TeopeTrnueckue | - TAMTOBBIC
UCTIONT30BATh 3HaHue | uaen, ¢puzndeckne spnenus | ONCHOTHBIC
CBOMCTB XUMHUYECKHX | K 3akoHOMepHocTH | MATCPUATIBLL I
3JIEMEHTOB, COEIMHEHUil | TEMIOBBIX u | YCTHOTO onpoca
¥ MaTepuajoB Ha HX | MACCOOOMEHHBIX - THIIOBBIC TCCTOBBIC
3aaHAS




OCHOBE  JJIst
3aj1a4y
npodeccuoHanbHON
JEATEIIbHOCTH.

pelIeHus

IIpOoUEeCCOB, IIPOTCKAIOIIINUX B

XUMHUYECKUX  PeaKTopax;
obnactu PUMEHEHUS
pPEaKToOpoB B

IMPOMBINIJIICHHOCTH C LCJIbIO
T'OTOBHOCTH K OCBOCHHIO H
OKCILTyaTanun BHOBb
BBOJHUMOTI'O O60py,Z[OBaHI/ISI;
MCTOJAUKH
TCXHOJIOTHYCCKOTI'O pPacCucTa

ITaKCThI

HHXCHCPHO-

pEakTopoB U
MPUKIAAHBIX  MPOTPaMM;
METOABl MHTCHCHU(PHUKAIIUN
paboThl peakToOpoB Ha 0Oaze
HOBBIX TEXHUYECKUX
penieHuii, anpooupoOBaHHBIX
METO/IaMH
MaTEMaTU4YECKOro
MOJICITUPOBAHUS;
- WUCHIOJB30BaTh CETEBBIC
KOMITBIOTEPHBIE

TEXHOJIOTHHU H 0a3bl JaHHBIX

pu pacyérax
TEXHOJIOTUYECKUX

[IapaMeTpPOB  XMMHUYECKUX
pEaKToOpoB c LIEJIBIO

CHWJKCHUS 3aTpaT JHEPIUH,
MeTaluia,
3arpsi3HEHUST  OKPY KAKOLIEH

COKpAIICHUS

Cpenbl;
- YMeTb aHAJIU3UPOBATh
pelieHuss 1Mo BBIOOpPY
MIepEUHs HEO0OXOIUMBIX

HpPOIIECCOB, B TOM YHCIIE B
KOOIIEpaIMl € KOJUIEraMu
npu padoTe B KOJUICKTHUBE;
TEOPETUYECKH

00OCHOBBIBaTh BHIOOp THUIIA
1 NPUHIUITHATBHOTO

- TUIIOBBIC
OLICHOYHBIE
MaTepUAJIbI K
KOJIJIOKBUYMaM,
3a4€Ty U DK3aMEHY

- TUIIOBBIE
OIICHOYHBIC
MaTepHuabl 11
YCTHOTO Oompoca

- TUTIOBBIC TECTOBKIC
3aJIaHUs

- TUIIOBBIE
OIICHOYHBIC
MaTepuabl K
KOJUTOKBUYMAM,
3a4ETy U IK3aMEHY




YCTpPOWCTBA 151
KOHCTPYKTHUBHOTO
opOopMIIEHUSI ~ PEAKTOPOB,
aHAJIU3UPOBATh
TEXHUYECKYIO
JOKYMEHTAIMIO 10 BBIOOPY
000opynoBaHus,
TEXHUYECKUX CpPEICTB U
TEXHOJIOTUI; (HOPMHUPOBATH

0a3y MaHHBIX IS pacuéra,

pacCUUTHIBATH "
ONTUMHU3UPOBATH
PEKVMHBIE IapaMeTpbl

XUMUYECKUX MPOLECCOB.

- BJAJeTh COBOKYITHOCTBIO
METOJIOB TEXHOJIOTMYECKOTO
Y THJIPaBIMYECKOrO pacyeTa
XUMUYECKUX PEAKTOPOB U
COIIOCTaBUTEIIBHOTO
aHaJIU3a HX pe3yJIbTaTOB;
HaBbIKAMH U  TIOHSATUSMHU

Opy  PEHICHUU  THUIOBBIX
3aady MO0  OOOCHOBAHUIO
pa3MepoB amnmapara,
BBIOODPY ONTUMAJILHOTO
pexnma paboTHI,
OTIpeICTICHUIO pacxooB

TEIJIOBBIX U MaTepUaIbHBIX
IMOTOKOB; METOJI0JI0THEH
paboThI C OTCUCCTBCHHOHN H
3apyOeKHON TUTEPaATypOil B
o0JlacTd  TPOIECCOB U
amnmnaparoB XAMUYECKOU
TEXHOJIOTUH,  OCHOBHBIMHU
METOJIaMH, CIIOCOOaMH |
cpencTBamMu MOy YCHHUS,
XpaHEHUs1 U KOMIIbIOTEPHOU
oOpaboTku  uHbOpMaUy;

OCHOBaMH

- TUIIOBBIE
OLICHOYHBIE
MaTepUAIIbI IS
YCTHOT'O OIIpoca

- TUIIOBBIE TECTOBBIE
3aJlaHus

- TUIIOBBIE
OLICHOYHBIE
MaTtepuaibl K
KOJIJIOKBUYMaM,
3a4eTy U DK3aMEHY




MaT€MAaTHYCCKOI'O
MOACIIUPOBAHUA pa6OTI)I

allraparos.

Takum 00pa3oM, BBINOJTHEHUE THUIIOBBIX 3aJlaHUW, MPEICTABICHHBIX B
paszaene 5 «OneHOYHbIE MaTepuanbl sl TEKYIIEro M PyOEKHOTO KOHTPOJIS
YCIEBAEMOCTH M IPOMEKYTOUYHOM  aTTeCTALUN» MO3BOJIUT  OOECIEUUTh
dbopmupoBanue komnerenunu [1K-18:

- CIOCOOHOCTh aHAJIM3UPOBATh CHOCOOBI MOAOOpa M pacuera XMMHYECKUX

PEAKTOPOB N UCIIOJIB30BATh IMOJYYCHHBIC 3HAHUA OJI UX OIITUMHU3AllhH.

7. YueOHO-MeTOAHYECKOE o0eceueHre TUCIUTIJINHBI

OcHnoeHnas numepamypa

1. Pomankos IL.I.. ®ponoB B.®., ®nucirok O.M. MaccooOMeHHbIE MPOIECCH B
XxuMu4eckon TtexHonorun — Xumwuzgar, 2017 r. «KoHCyapTaHT CTyAeHTa».
VYuebnuku, yaeOHbie mocodus, 1o Bcem obnactsam 3Hanuit 17151 BO u CIIO, a takxke
MoHorpaduu u HayuHas nepuoauka. OO0 «Ilomutexpecype». (r. Mocksa)

2. Hcaes B.H. Pacuer xmmumyeckoro peaxropa NEPUOAMYECKOTO JEUCTBUS
eMKocTHOro tuna ¢ memankoir Meanoso, XI'TY, 2016. «kKoHCynbTaHT CTyIEeHTa».
VYueOnuku, yueOHbIe Tocobusl, mo Bcem obiactsm 3Hanuit 11 BO u CIIO, a Taxxke
MoHorpaduu u HayyHas nepuoauka. OO0 «Iloautexpecype». (r. Mocksa)

3. CynranoBa P.b., Paxmatynnun P.P.. babaes B.M., Hukomnaes B.®. Texnonorus
OcHOBHOTO oOpraHudeckoro u Hedrexumuueckoro cunresa. KHUI'Y, 2018.
«KoHCYnbTaHT CTyJeHTa». Y4YeOHWKU, ydeOHbIe MOcoOus, MO BCEM O0JIacTsIM
sHaanii 111 BO u CIIO, a Takke MoHorpaduu u HayuyHas mnepuomuka. OOO

«ITonutexpecypcey. (r. Mocksa)

4. I'paxnan K.B.. HcaeBa B.A. COopHuK 1a00paTOpHBIX pabOT MO AUCIUILINHE
«Xumnueckue peakrtops», MBanoBo, I'XTY, 2014. «KoHCynbTaHT CTyIeHTa».
YuebHuku, yueOHbIe TOCcOOUS, 110 BceM obacTsm 3Hanwmit 111 BO u CIIO, a Taxke

MoHorpaduu u HayuHas nepuoauka. OO0 «Iloautexpecype». (r. MockBa)



5. Kozageposa B.A. Pacuer MarepuaabHBIX U TEIUIOBBIX OAIAHCOB B TEXHOJIOTHH
MuHepanbHbIX yaoopenuii. BIYUT, 2018 «KoHcynbTaHT cTyneHTa». Y4YeOHUKH,
yueOHble mocobus, mo BceM oonactsam 3Hanuil g BO u CIIO, a Ttaxke

MoHorpaduu u HayuHas nepuoauka. OO0 «Ilomutexpecype». (r. MockBa)

Jonoanumenvuas numepamypa
1.ITaBnoB K.®., PomankoB IL.I'., HockoB A.A. Ilpumepsl u 3amaud 1mo Kypcy
MPOLIECCOB U amlmnaparoB XMMUYECKOW TEXHOJIOTHH : yued. mocobue uisi By30B. —
N3n. 11-e . M, 1987. 20 5k3
2. Mycaesa 2.b., Mycaes 10.U., Kpamuu B.A., Kazanuesa @.K. IIpomecce u
anmapaTbl XUMUYECKOW TEXHOIOTUNA. METOOUYECKUE YKa3aHUsl IO BBIITOJIHEHUIO

naboparopHbix padoT. Hanpuuk, KbI'Y, 2015

HNuTepHer-pecypcesl
1.ITetrkoB B.U., KopertiieBa A.K. Xumudeckue peakTopbl. DJIEKTPOHHOE YUEOHO-
MeTtoaudeckoe rmocooue, 2012 r. PDF http://www.kodges.ru
2.Kacarkuu A.I'. OCHOBHBIE POLECCHI U aNlllapaThl XUMUYECKON TEXHOJIOTUU.
2004 r. fileskachat.com
3.PomankoB ILI'., ®posoB B.®., ®auctok O.M. MeTozsl pacyeTa MpoieccoB 1

anmnapaTroB XUMUYECKOM TexHoioruu. - M., Xumus, 2009r fileskachat.com

[Tpu nzyuenun aucuuruinHel «lIponeccs! u annapaTsl XUMUYECKOU
TEXHOJIOTHI» O0ydaroluecs: 00ecrnedeHbl JOCTYNOM (yAaJIeHHBINH JOCTYM) K
pecypcam:

—  00uwiue unHpopmayuonHbvle, CRPAGOUHbIE U NOUCKOBBIE:

CnpaBounas npaBoBas cucteMa «['apant». URL: http:/www.garant.ru.

CnpaBounas npaBoBasi cucteMa «Koncynbrantllmtocy. URL: http://www.

consultant.ru

IlepedyeHb TOTOBOPOB € 3JIEKTPOHHO-O0UOJIMOTEYHBIMH CHCTEMAMU


http://www.garant.ru/

YyeOHbIii
roj

HaumenoBanue AOKYMEHTA ¢ YKa3aHUEM
PE€KBHU3UTOB

Cpok aeiicTBust
JTOKyMEeHTAa

2018/2019

OI'bY «Poccuiickas rocyaapcTBeHHas
oubnuoreka» (PI'b)
Jorosop Ne095/04/0104 ot 04.07.18

or 04.07.18

2018/2019

Sciverse Scopus u3gatenbcTBa «Anb3eBup. Hayka n
TEXHOJIOTUI
PedepatuBHas u ananuTHUECKass 6a3a JaHHBIX
Horosop Ne 6/ ot 16.02.18r.

ot 16.02.18r.

2018/2019

HOb PODU na 0e3B03ME3IHOI OCHOBE

beccpouno

2018/2019

baza nanneix Science Index (PUHLI)
HanmonaneHas nHGOpMaIMOHHO-aHATUTHYECKASI
cucreMa
000 «HOb»
Horosop Ne SIO-741/2018 ot 05.03.2017

ot 05.03.2017

2018/2019

OBbC «KOHCYJIBTaHT CTYACHTa»
YueOHukH, yueOHble mocoOus, Mo BceM 00IacTsIM
suanuii g BO u CIIO, a Taxke MoHOrpaduu u
Hay4yHas MepuoInuKa
00O «lonurexpecype»

(r. Mocksa)

Horosop Nel122CJI/09-2018 ot 17.09.2018r.

ot 17.09.2018r.

2018/2019

00O «Aii [1u Dp Menua»
(r. CaparoB)
JInnensnonuslit qoroBop Ne3514/18 ot
20.03.2018r.

ot 20.03.2018r.

2018/2019

00O «Ilonnpen cnpaBOYHUKN
Ha 0e3BO3ME3IHOI OCHOBE

beccpouno

2018/2019

MexyHaponHas cuctema Oubinorpapuaeckux
ccbliok Crossref
Hudposas unentudukanus o6vexktoB (DOI)
HIT «<HOUKOH»
HoroBop NeCRNA-714-18 ot 07.03.2018r.

ot 07.03.2018r.

2018/2019

CnpaBouHO-HHGOPMAITMOHHBIE CUCTEMBI
«Koncynprant I[lmroc», «['apanT»

beccpouno

7.4. UuTepHeT-pecypchbl NEPUOAMYECKUX U3AAHU I

Ccpbuika Ha
MH(POPMAIMOHHBIH

pecypc

HaunmenoBanue pa3paboTKH B
3JIEKTPOHHOHU (opme

JlocTynmHOCTB




2. | http://www.springer.co | KLUWER (B[ 720 naumeHoBaHwMiA CBOOOIHBII JOCTYII
m/ HAYYHBIX KYPHAJIOB U3/aTEIbCTBA IO o0yJaromuxcs
€CTECTBEHHbBIM HayKaM)

3. | http://onlinelibrary.wile | BLECKWELL (300 naumenoBanuii CBOOOIHBII JOCTYTI

y.com/ Hay4HBIX )KYPHAJIOB) oOy4Jaronmxcs

4. |http://www.education.co | Academic Press (173 HanmeHoBaHU) CBOOOAHBIN TOCTYIT
m/reference/article/acad oOy4Jaronmxcs

emic-press/

6 http://inostranka- K pecypcam KemOpuaxckoro CB0OOAHBIH JOCTYI

lib.livejournal.com/458 | ynuBepcutera (76 MOITHOTEKCTOBBIX o0yJaromuxcs
78.html Hay4HBIX )KYPHAJIOB I10 IITUPOKOMY
CIEKTPY AMCUHUIUINH )

7 | http://service.dvfu.ru/ser |K 6a3e nanasix EBSKOhost CBOOOIHBII JOCTYTI

vice o0yJarouxcs

CUCTEMHBIE ITPOI'PAMMHBIE CPEJICTBA: Microsoft Windows XP
[MPUKJIAJHBIE [TPOTPAMMHBIE CPEJICTBA: Microsoft Office 2007 Pro
CIIEHUAJIM3NPOBAHHOE ITPOI'PAMMHOE OBECITEYEHUE: CIIO Moodle,
SunRAYV BookOffice Pro, SunRAV TestOfficePro, MathConnex

Dnexmponnsvie yuednwle pecypcoi:
- TPEHUPOBOYHBIE U KOHTPOJIBHBIE TECTHI MO KXKIOMY pa3ieny;
- BUpTyanbpHas jaboparopus. Vcmonb3yeTcs Mpu MPOBEACHUU 3aHITUN JIEKIIMOHHOTO TUMA U

CCMHUHAPCKUX 3aHATHI

7.5. MeToanueckue yKa3aHus M0 MPOBeIeHUI0 PA3JINYHbIX Y4eOHbIX 3aHATHI
U IPYTUM BHIAM CAMOCTOSAATEJIbHON padoThI

Hcnoab3oBaHue MHHOBAIMOHHBIX METOA0B B Ipolecce NMpenoiaBaHus.
[Ton MHHOBAIIMOHHBIMH METOJIaMU B BBICIIEM MPO(ECCHOHATBLHOM 00pa30BaHUU
MOHUMAIOTCS METO/bl, OCHOBAHHBIE Ha UCIIOIb30BAHUN COBPEMEHHBIX JTOCTUKEHUN
HayKM W MHQOPMAIMOHHBIX TEXHOJOTUMH B oOpa3zoBaHuu. OHU HampaBJeHbl Ha
NOBBIIICHHE KayecTBa IMOJATOTOBKM ITyTEM pa3BUTUS Y CTYIAEHTOB TBOPYECKUX
CIIOCOOHOCTEM M CaMOCTOSITEABHOCTH (METOJbI MPOOJEMHOTO U MPOEKTHUBHOTO
oOyueHus1, NCCIeA0BaTEIbCKUE METObI, TPEHUHTOBbIE (POPMBI U T.11.).
Hcnonb3oBaHre COBPEMEHHBIX MHHOBALIMOHHBIX TEXHOJIOTHUI B yueOHOM Tpoliecce

IMO3BOJIACT: COUYCTATh BBICOKYIO OKOHOMHYCCKYIO 3(1)(1)CKTI/IBHOCTB U THOKOCTH



y4eOHOTO TMpOIeCcca; IMUPOKO WCIOIB30BaTh HWH(GOPMAIIMOHHBIE PECYPCHl B
y49e0HOM TPOIIECCe; CYIIECTBEHHO PACITUPHUTH BO3MOKHOCTH TPATUITMOHHBIX (opM
o0y4eHUs; O3BOJISIET peaan3oBaTh HOBbIE A PeKkTUBHBIE (HOPMBI O0YUCHUSI.
PaGoTbl 1O BHEOPEHHUIO M UCIOJB30BAHUIO COBPEMEHHBIX HWHHOBAIIMOHHBIX
TEXHOJIOTUI 00yUYEHHUsI HAMU MTPOBOJIATCS B HECKOJIBKUX HAMPABICHUSIX:
- CO3JJaHME  COBPEMEHHOI0 YYEOHO-METOAMYECKOro obOecrneueHust y4eOHOTo
npolecca M COBEPIICHCTBOBAHME OpraHM3alMy y4eOHOro mpouecca IyTeM
BHEJIDEHUE HOBBIX TEXHOJIOTMM OO0y4YeHHs, B TOM 4YHUCJIE JUCTAHIMOHHBIX
oOpazoBatenbHbIX TexHoaorui (JJOT);
- IPOrpaMMHO-TEXHUYECKOE 0OECIeUeHHE y4eOHOTO MpoIecca ¢ UCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUH 00yUEeHUS

Hauunas ¢ 80X roioB U 10 HACTOSIIETO BPEMEHHU, Ha Kadeape OpraHndecKon
XUMUU BeAyTCa paboThl MO BHEJIPEHUI0O B YYEOHBIH MPOIECC HOBBIX
uH(OpMaIMOHHBIX TexHoJoTui. [loutn Mo BceM KadenpaabHBIM JUCHUILIMHAM
co37aHbl 00yYaroue-KOHTPOIUPYIOIIKE TPOTrPaMMBI.

B nocnennue ronpl pu co3faHuy 00y4aroiie-KOHTPOIUPYIONINX MPOrpaMm
HaMH ucCTonb3yercss «KOHCTPYKTOp TECTOB», CO3[aHHBIM Ha 0a3e aJanTUBHOU
cpenbl TectupoBanus (ACT). ACT (aganTuBHas cpelia TECTUPOBAHUS) B HACTOSIIICE
BpeMs UPOKO BHeapsiercs LlenTpom TectupoBanus npu denepaibHOM areHCTBE
oOpazoBanust PO.

Bech Matepuan TeopeTuueckon moIep>KKU (KOHCTIEKTHI JIEKITUN ) 3aHOCUTCS
Ha MarHUTHBIA JUCK U MPEJCTaBIISIET cO00M 0O0ydYarollyro 4acTh pa3paboTaHHOU
HaMl mporpamMMmbl. Pa3paOoTaHHbIE TECTOBBIE 3aJaHUs  BKJIIOYEHBI B
KOHTPOIUPYIOIIYI0 4acTh nporpammbl (Konctpyktop TtectoB). C mOMOIIBIO
MacTepa TECTOBBIX 3aJJaHU, BCTPOCHHOTO B KOHCTPYKTOp TE€CTOB, pa3paboTaHHbIC
HAMU TECTOBBIC 3a/laHMsI ObUIM 3aHECEHBI B «HAKOIMUTEIh TECTOBBIX 3aJaHHI.
«HakonuTenb TECTOBBIX 3aIaHUID MPEICTABISAET COO0M 0a3y TaHHBIX CIIEIIUATBLHOM
CTPYKTYPBHI, UCTOJBb3yeMOU JIsl XpaHeHuss uHpopmaiu o GopMe U CoJepKaHUuU
TECTOBBIX 3aJaHWil, TapaMeTpax TeHepallud TECTOB M CIOCOOOB OIICHUBAHUS

PE3YIbTATOB TCCTUPOBAHUSA. «HAKOIIUTCIb TCCTOBBIX 33,[[3HPII>1». FeHepaTop TCCTOB,



BCTPOECHHBIN B «MAaCTEP» TECTOBBIX 3aJJaHUH, OTIPEACISAECT 3HAUCHUS TapaMETPOB, HA
OCHOBE KOTOPBIX JUHAMHYECKH, B TIPOIIECCE TECTUPOBAHUS, (POPMUPYIOTCS TECTHI
U3 TECTOBBIX 3ajaHuii, comepkamuxcsi B HT3. Pa3zpaboranHbie HaMU TeCTOBbIE
3aIaHUsl MO JAUCHUIUIMHE TO3BOJISIOT JIOCTATOYHO OOBEKTUBHO OIEHUTHh 3HAHUS
CTYyJICHTA.

B cootBerctBuu ¢ tpedoanusimu @I'OC BI1O no HanmpaBieHUIO MOATOTOBKH
peann3anusi KOMIIETEHTHOTO MOJIXO0Aa MPEIyCMaTPUBAECT MIMPOKOE UCTIOJIb30BAHUE
B Y4eOHOM TMpollecCe AKTUBHBIX UM HMHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHSATUI
(KOMITBIOTEPHBIX CUMYJIALINHI, pa300p KOHKPETHBIX CUTYallUH U T.I1.) B COYETAaHUU C
BHEAYJAUTOPHON paboOTON ¢ 1enbio (QOpMUpPOBaHUS M PA3BUTHUS TpeOyeMBbIX
KOMITETEHIIUM 00Yy4aromuxcsl.

['1aBHBIM 3BE€HOM AMAAKTUYECKOTO IUKJIa OOY4YeHUSI JTUCHUILUIUHE SIBIISCTCS
nexuus. E€ uens — dopMupoBaHre y CTYJEHTOB OPUEHTUPOBOYHOM OCHOBBI IS
MOCJIEYIONIETO YCBOGHHSA MaTepualia METOJOM CaMOCTOSITEIbHOW palOOoTHlI.
Conepxxanue  JIGKIMU  JIOJDKHO ~ OTBEYATh  CICAYIOIIMM  JUAAKTHYECKUM
TpeOOBAHUSIM:

- U3JIOKEHUE Marepuaja OT IMPOCTOrO0 K CIOXKHOMY, OT M3BECTHOTO K
HEU3BECTHOMY;

- JIOTHYHOCTbB, YETKOCTh U SICHOCTh B U3JIO)KCHUU MATEPHUAa;

- BO3MOXKHOCTb TMPOOJEMHOTO W3JI0KEHUS, IUCKYCCHUU, JUajora ¢ Ielblo
AKTUBU3ALMU JESITEIBHOCTHU CTYACHTOB;

- OIlopa CMBICJIOBOM YacTH JICKIIMU HA TMOJJIMHHBIE (DAKThI, COOBITHUS, SBJICHMUS,
CTaTUCTUYECKHUE JIAHHBIE;

- TECHas CBSI3b TEOPETUUYECCKUX IMOJIOKEHUN M BBHIBOJIOB C IPAKTUKON M OymyIIe
npo¢eCCUOHAIBHON JIeATEIbHOCThIO CTYCHTOB.

N3yuenne kypca «XHMUYECKHE PEAKTOPBD» MOCTPOCHO HA IPUHIUIIAX
pazymMHO# (hopmManmu3aIuy U YIJIOTHEHHS yaeOHO# nH(opmaIuu, 4To, €CTECTBEHHO,
JIOJDKHO CITOCOOCTBOBATH JIYUIIIEMY YCBOCHHUIO COBPEMEHHOM TPAKTOBKH Y4E€OHOTO

MaTepuaa.



Ha nepBbIX neKuusax mo Kypcy «XUMHYECKHE peaKTOpbDy He0OX0IMMO 1aTh
OCHOBHBIE TIOHATHS, NPHUHLMIBI NPUMEHEHHs TEOpPUH NOJOOHMS K pacueram
XUMHUYECKUX PEAKTOPOB, OOBSICHUTH CTYJEHTAM, KaK M0JIb30BaThCs JUarpaMmMamMu U
HOMOrpaMMaMH B COOpHUKE MPUMEPOB M 3a7ad.

[Tpexxne, yeM CTYIAEHT MNpOCHyIIaeT JIEKIHIO, OH JOJDKEH IpopadoTaTh
OCHOBHOW TEOPETUYECKUI MaTepual 1o TEME, KOTOPBIi MpEeACTaBlIeH B yueOHUKaX
U pacreyarkax JEKIHUW, 3aHECEHHbIX HA MarHUTHBIA HOCHUTEIIb.

Urenue NeKUUK MO JAHHOW JHUCLMIUIMHE IPOBOAMTCS C HCIIOJIb30BAHHEM
MYJIBTUMEIUVHBIX Npe3eHTanni. 1Ipe3enranus mo3Bonser npernogaBaTeiro Ye€TKO
CTPYKTYpPUpPOBAaTh MaTepuan JEKIHH, SKOHOMHUTH BpEMs, 3aTpauyMBaeMoe Ha
pUCOBaHME Ha JJOCKE CXEM, HalucaHue GopMyJl U APYTUX CIOXKHBIX OOBEKTOB, UTO
AT BO3MOXHOCTh YBEJIMYUTh 00BEM H3j1araeMoro marepuana. Kpome Toro,
IIPE3EHTAlMs IO03BOJISIET OYEHb XOPOIIO WUIIOCTPUPOBATH JIEKLIUIO HE TOJIBKO
CXeMaMH U PUCYHKaMH KOTOpBIE €CTh B y4€OHOM NOCOOWH, HO U IMOJIHOLIBETHBIMU
doTtorpadusiMu, pucyHKaMu, HOPTPETAMHU YUEHBIX U T.JI. DJIEKTPOHHAs MPe3eHTalUs
NO3BOJISIET O0TOOpa3uTh (PU3NYECKHE U XUMHUECKUE IMPOLECCHl B JUHAMUKE, UTO
MO3BOJIAET YAY4YIIUTh BOcHpustHe Martepuana. CTyaeHTaM NpeIoCTaBIISETCS
BO3MO>XHOCTh KOIIMPOBAHUA IPE3EHTAUMN JJI1 CaMONOJAIOTOBKHA M IMOATOTOBKH K
DK3AMEHY.

Ilpu mpoBeaeHMH Ja0OPATOPHOIO NMPAKTHKYMa HEOOXOIUMO CO3/AaTh
YCIIOBUS 1151 MAKCUMAJIBHO CAMOCTOSATEILHOTO BBIMOJIHEHUS 1a00paTOPHBIX padoT.
[ToaToMy 1npu  mnpoBedeHUH  JTa0OpPaTOPHOrO  3aHATUS  TPENOAABATENIO
PEKOMEHTyeTCs:

[TpoBecTn 3xcmpecc-onpoc (YCTHO WM B TECTOBON (OpMe) MO TEOPETHIECKOMY
MaTepuaity, He0OX0IMMOMY JIJIsl BBIIOJIHEHUS PaOOThI (C OLIEHKOM).

[IpoBepuTh TMiaHBl BBHINOJHEHHS JAOOPATOPHBIX pPabOT, MOATOTOBJICHHbBIE
CTYJICHTOM JIOMa (C OLIEHKOW).

OrneHuTh paboOTy CTYJICHTA B JIAOOPATOPHUM U MOJIYYCHHBIE UM JaHHbIE (OLICHKA).

[IpoBepUTH 1 BBICTABUTH OLICHKY 34 OTYET.



JIrobast mabopaTopHas paboTa MOJDKHA BKJIIOYATh TIIYOOKYIO CaMOCTOSTEIbHYIO
IpopadOTKy TEOPETUYECKOT0 MaTepuana, H3y4YeHHE METOJIMK IPOBENCHHUS U
IUIAHUPOBAHHUE HKCIEPUMEHTA, OCBOCHHE M3MEPUTENBHBIX CPEACTB, 00pabOTKy U
WHTEPHPETALNIO SKCIEPUMEHTANBHBIX NaHHBIX. [Ipu 3TOM YacTh paboOT MOXKET He
HOCUTb O0s3aTENbHBI XapaKTep, a BBIIOJIHATHCS B PaMKaX CaMOCTOSTEIbHOMN
pabotel 1o Kypcy. B psn pabor 1menecooO0pa3sHO BKIIOYUTH pasfesbl C
JIOTIONTHUTEIBHBIMU DJIEMEHTAMH HAayYHBIX HCCIIEIOBaHHUM, KOTOpBIE MOTPEOYIOT
yIIyOJIEHHON CaMOCTOATEIbHON MPOPabOTKU TEOPETUUECKOTO MaTepuaia.

[Ipu wu3ydyeHun Kypca «XUMHUYECKHE PEAKTOPbD» CTYAEHT HE MOXKET
OTPaHUYUTHCS TOJBKO PACCMOTPEHHEM TEOPETUYECKUX BOMPOCOB, a JOJDKEH
CTPEMUTBHCS AaKTHBHO INPUMEHSTh pallOHaJbHbIE MPHUEMBbl IOUCKA, OTOOpa H
UCIIOJIb30BaHUsl MH(pOpPMAIMM MpHU BHIOOPE ONTUMAJIBHBIX MyTeH peleHus
OPAKTUUECKUX 3a/Jay MpU BBIOOpE M pacyeTe ammaparypbl JUisl MPOBEICHUS
XUMHUYECKUX MpoueccoB. [103TOMy OCHOBHBIM YCIIOBHEM INIyOOKOrO H3Y4YEHHs
Kypca, pa3BUTUS HAy4YHOTO MBILUIEHUS W 3aKPEIUIEHUS Y CTYAEHTOB SIBISIETCS
pelIeHue 3a7a4 Ha MPAaKTUYECKUX 3aHATUAX. [Ipy pemennn 3aaa4d CTyIeHT TOJKEH
POJEMOHCTPUPOBATh, KAK MOKHO MPUUTH K MPAaBUIBHOMY BBIBOAY, UCIOJIb3Ys
TEOPETUUECKHE KOHIIETIINU U (PaKThl, U3JI0KEHHbIE B TEOpeTHYecKoM Kypce. Dopma
IIPOBENICHUS 3aHATUN — IPAKTUYECKUE 3aHATHS C PELICHUEM 3a/a4.

IIpu npoBeaeHMH NMPAKTHYECKHUX 3aHATHM CIeAyeT He MeHee | yaca m3 IByX
(50% BpeMeHH) OTBOJMTH Ha CaMOCTOSATENIbHOE pelmieHue 3amad. [IpakTuueckue
3aHATHUSA 11€JIECO00PA3HO CTPOUTH CIICAYIOIINM 00pa3oMm:

BBonHas mpenonaBarens (1€ 3aHATHS, OCHOBHBIE BOIPOCHI, KOTOPbHIE JTOTKHBI
OBITH PACCMOTPEHBI).

bermneii onpoc.

Peuienuie 1-2 TUTIOBBIX 3a/1a4 y JIOCKHU.

CaMocTOSTENBHOE PELICHHE 3a1aY.

Pa300p TMNOBBIX OIMOOK MpU PEIICHUH (B KOHIIE TEKYILEro 3aHsATUS WM B Hadale

CJIEIYIOIIETO).



Jlyist mpoBenieHusl 3aHATANA HEOOXOJUMO MMETh OOJBINON OaHK 3aJaHuil U
3aJa4 JUIsl CaMOCTOSATEIBHOIO pEIICHUs, MPUYeM OTU 3aJaHusl MOTYT OBITh
¢ depeHIIMPOBaHbI IO CTENEHU CII0KHOCTH.

[Tocne 03HaKOMIIEHUS C TEMOM JIEKLIMH, CTYAEHT PEIIACT IPUMEPHI U 3a1a4H,
3aKpeIuIAs CBOU 3HAaHU 110 TeMe. /{71 yCIEeIHOro 3aKpeIyieHus MaTepyana CTyIeHT
JOJKEH HAY4YMThCSl MOJIb30BAThCSI COOPHUKOM NPUMEPOB U 3az1ad [3], B KOTOpOM
UMEIOTCSA:

- OCHOBHBbIE (DOPMYJIBI Ui PACUETOB,

- HOMOTPaMMBbI U AUarpaMMbl, 3HAUUTEJIbHO 00JIEr4atone pacyeThl O CI0KHBIM
dbopmynam,

- Tabmuupl € HEOOXOAMMBIMU ISl pacyeToB CBOMCTBAMHU XMMHMYECKUX
COEJIMHEHUI B Ta30BOM, )KUIKOW U TBEpAOH (popme,

- OCHOBHBIE IIapaMEeTpbl Pa3JIMYHBIX allllapaToB, INPUMEHAEMBIX B XUMHYECKON
TEXHOJIOTUU.

B 3aBucuMocTu oT pazaena AMCHUILIMHBI M IOATOTOBJIEHHOCTH CTYIEHTOB
MOYHO MCIIOJIB30BAaTh J1BA IIyTH:

- J1aBaTh OIPEIEIECHHOE KOJMYECTBO 3a4ad Ui CaMOCTOSITEIBHOTO PEUIEHUs,
paBHBIX II0 TPYAHOCTH, a OLEHKY CTaBUTh 3a KOJWYECTBO PELICHHBIX 3a
OIIPEIEIICHHOE BpEMS 3a/1au.

- BBIABaTh 33JaHHs C 33Ja4aMd Pa3HOW TPYOHOCTM M OLIEHKY CTaBUTh 3a
TPYAHOCTH PELICHHOM 3aJa4U.

[Io pe3ynpTaTaM CamMOCTOSITEIBHOTO PEUIEHUS 3aJad CJEAYET BBICTABJIATH IO
KOKJIOMY 3aHATHIO OLEHKY. OLeHKa MpeIBapUTENbHOM MOATOTOBKM CTYIEHTA K
IPAKTUUECKOMY 3aHATHIO MOET OBbITh CJeNlaHa MyTeM 3KCIPecCc-TeCTUPOBAHUS
(TecToBbIE 3a/laHUA 3aKPHITON (DOpPMBI) B TeueHue 5, MakcuMyM - 10 MmunyT. Takum
00pa3oM, MpU UHTEHCUBHON pab0TE MOKHO Ha KaXKIOM 3aHSATHH KaX/I0MY CTYACHTY
MIOCTABUTH MO KPAWHEN MEPE IBE OLICHKH.

[To matepuanam paszena 1enecoo0pa3Ho BblAaBaTh CTYJAEHTY JOMAIIHEe 3a/1aHKe U
Ha TOCJIEHEM NPAKTUYECKOM 3aHATHHU 10 pa3zieily IMOJABECTH UTOTH €r0 U3y4YEeHUS

(HampuMep, TPOBECTH KOHTPOJIBHYIO padoTy), OOCYIHWTh OICHKH KaXXJI0TO



CTYJIEHTa, BBIJATh JIOMOJHHUTEIbHBIC 3aJaHusl TEM CTYACHTaM, KOTOpPHIE XOTST
MOBBICUTH OIIEHKY 3a TEKYIIYIO paboTy.
[Ipu opranu3zanyy BHEAyAUTOPHON CaMOCTOSATEIbHOMH PadOThI UCIIOJIB3YIOTCS
cienyrontue ee GOpMBbI:
- BBIIIOJTHEHHUE JIOMAITHUX 33IaHUI pa3HOOOPa3HOTO XapakTepa. ITO - pelIeHUe
3aJlay; mo100p U U3YYEHUE JIUTEPATYPHBIX HCTOYHUKOB; TOA00D
WJUTFOCTPATUBHOTO M ONTUCATENBHOTO MaTepraa o OTAEIbHBIM pa3eiaM Kypca B
cetu IHTEpHET.
- BBITIOJTHEHUE MHIUBUIYATbHBIX 3a/IaHUN, HAITPABJICHHBIX HA pa3BUTHE Y
CTYJICHTOB CAMOCTOSITEIbHOCTH U MHUIIMATUBBL. NHIUBUAYATbHOE 3aJaHUE MOXKET
MOJIy4aTh KaK KaXK/IbIi CTYJIEHT, TaK U YacTh CTYJCHTOB I'PYIIITbI
Ha camocTosiTenbHyt0 paboTy CTYJIEHTOB MO y4eOHOMY IJIaHy OTBOJIMTCS 78 4acoB.
CamocrosiTenbHasi paboTa CTyJEHTA HOCHUT CHUCTEMAaTUYeCKHM  Xapakrep.
CamocrosiTenbHas paboTa CTYACHTOB, MPEIyCMOTpPEHHAas YYEOHBIM IUJIAHOM B
ooveMe =~ 50% o0mero KoJu4ecTBa 4YacoB, COOTBETCTBYET Ooiiee TIIyOOKOMY
YCBOEHUIO U3Y4aeMoro Kypca, opMHUpPYeT HaBBIKM UCCIEA0BATEIbCKOM paboThI U
OPUEHTUPYET CTYJEHTOB Ha YMEHHUE MPUMEHSTh TEOPETUYECKUE 3HAHUS Ha
MIPaKTHUKE.

3amaHus JUisi CAaMOCTOSITENIbHOM pa0OThl COCTABIIEHBI M0 pa3zieiaM U TeMaM,
M0 KOTOPHIM TpeOyeTcsl JOMOIHUTENBHO MpopadoTaTh U MPOAHATU3UPOBATH
paccMaTpHUBaEMbIil penogaBaTesieM MaTepuai B 00beMe 3alyIaHiPOBAaHHBIX YaCOB.
Pe3ynbTaThl €caMOCTOSATENHHOM pabOThl KOHTPOJUPYIOTCSA TIpenojaBaresieM |
YYUTHIBAIOTCS TIPU aTTECTallu CTyAeHTa. [Ipu 3ToM mpOBOISATCS: TECTHPOBAHUE,
AKCIPECC-OMPOC HA CEMUHAPCKUX 3aHATHUAX, TPOBEPKA MUCHbMEHHBIX Pa0dOT.
IIpu noAroToBKe K KOJUIOKBUYMY CJIelyeT: MPOpadoTaTh KOHCIIEKTHI JICKITUH 110
BOIIPOCaM KOJIJIOKBHUYMa; TPOUYNUTATh OCHOBHYIO U JOTIOJIHUTEIIBHYIO JIUTEPATYPY,
PEKOMEHIOBAaHHYIO IO U3y4aeMbIM BOIIPOCAM;0TBETUTh Ha BOIIPOCHI
KOJUIOKBUYMa; TIPU 3aTPYAHEHUSIX MPOKOHCYIBTUPOBATHLCS C TIPETIOaBATEIIEM.
MeToanyeckue peKOMeHAAUM MO MOJATOTOBKE K TeCTHPOBAHUIO TeCThl — 3TO

BOITPOCHI MJIM 3aJaHNs, IPEAYCMATPUBAIOIINE KOHKPETHBIN, KPATKUM, YETKUM OTBET



Ha MMEIOIIHUECS OJTaOHbl OTBETOB. [Ipy CcaMOCTOSTENBHOM TMOATOTOBKE K
TECTUPOBAHUIO CTYJEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOpabOTaTh HH(POPMAIIMOHHBIA MaTephasl Mo
nucuumuinHe. [IpoKOHCYnbTUPOBATHCS € MpernojiaBaTeleM IO BOMPOCY BbIOOpa
y4eOHOM JTUTEepaTyphl;

0) 4eTKO BBISICHUTE BCE YCIIOBUS TECTUPOBAHMS 3apaHee. 3HATh, CKOJBKO TECTOB
Bam OyzaeT mpennoskeHo, CKOJIBPKO BPpEMEHU OTBOJUTCS HA TECTHUPOBAHWE, KAKOBA
CUCTEMA OLICHKHU PE3YJIbTATOB U T.1.

B) IpUCTynas K paboTe ¢ TeCTaMu, BHUMATEIBHO U JI0 KOHIIA MPOYTUTE BOMPOC U
npejJiaraéMble  BapuaHThl OTBETOB. BriOepure mnpaBuiibHble (MX MOXET OBITh
HECKOJIbKO). Ha oT/ienbHOM JIMCTKE OTBETOB BHIMUIINTE IU(DPY BOMpoca U OYKBHI,
COOTBETCTBYIOIINE IPABUIILHBIM OTBETAM;

T') B IIPOIIECCE PEIICHHUS JKeNaTeIbHO MPUMEHITh HECKOJIBKO MOAX00B B PEUICHUU
3aJlaHus. DTO MO3BOJIIET MAaKCUMAaJIbHO THOKO ONEpUpOBATh METOJIAMU PEIICHUS,
HaxOo/s KayKJbIi pa3 ONTUMAJIbHBIN BAPUAHT.

n) eciiu Bwl BCTpeTunu upe3BeIUaiHO TPYAHBIN 111 Bac Bompoc, HE TpaTbTe MHOTO
BpeMeHH Ha Hero. [lepexoaute k apyrum tectam. BepHuTech kK TpyJHOMY BOIIPOCY
B KOHILIE.

€) 00s3aTeNbHO OCTaBbTE€ BpEMsSl JUIsl TPOBEPKH OTBETOB, UYTOOBI HM30EXKATh

MEXAHUYECKUX OIIHNOOK.

8. MarepuajibHO-TeXHUYECKOE O0ecneYeHue U CIUTITHHbI

8.1.TpeboBanus K MaTepHAJIBLHO-TEXHHYECKOMY 00eCIIeYeHH IO

s peasmzanum padodeil mnporpaMmbl  JUCUMIUIMHBI  HMEIOTCH
creuHMaJbHble IOMELIeHUs /JJs IPOBeAeHUs 3aHATHN JIEKIIMOHHOIO M
JIa0OpaTOPHOI0 THUIA, IPYNNOBBIX U UHANBUIYAIbHbBIX KOHCYJIbTALNM, TEKYLIETO
KOHTPOJISI M IIPOMEXYTOYHOM aTTeCTallMd, a TaKXke NOMEUIECHUus JUIs
CaMOCTOATENbHOM pabOThl W MOMEILIEHUs IJisi XpaHEHUs U NPO(PHIaKTHYECKOrO
oOciykuBanusi o00opynoBanus. CrienuanabHble TOMEIICHUS YKOMIUIEKTOBAHBI
CHELMATU3UPOBAHHON MEOEIbIO M TEXHUYECKUMU CPEICTBA 00YUCHHSI, CITyKalIMH

JUTs ipeJIcTaBlieHus: MH(OopMauu OOJIBIION ayAUTOPHUH.



Munumansno  HeoOxomumbnid  mns  peanmsanuu - OIIOII  mepedenn
MaTepUaIbHO-TEXHUYECKOTO O00O€CleyeHrsl BKIIOYAaeT B ce0s: JEKIHOHHBIC
aynutopun  (0OOpYJOBAaHHBIE  BHJICOMPOCKIIMOHHBIM  OOOpYAOBaHUEM IS
MpEe3eHTAINNA, CPEICTBAMU 3BYKOBOCIIPOU3BECHUS, SKPAHOM M UMEIOIINE BBIXO/ B
ceTb VHTEpHET), MOMENIeHUs JIJIsl MPOBEJCHUSI JIa0OPAaTOPHBIX, CEMUHAPCKUX H
MPaKTUYECKUX 3aHATHH (00OpyJAOBaHHBIE y4eOHOM MeOeNbl0), KOMIIBIOTEPHBIC
KJIACCHI U JIp.

[lo mucummivHe «XUMHUYECKHE PEAKTOPbD» HMEIOTCA MPE3CHTAIUU 10
OTIIEIBHBIM TEMaM Kypca, MO03BoJisiomue Haubosnee 3(PPEKTUBHO OCBOUTH

IPEICTABICHHBIN yU4eOHBII MaTepual.

OcHoBHOE 00opyI0BaHuE,
o0ecrnieunBaroIiee IIPOBEJICHHUE

OCHOBHOE Ha3HAYCHHE
JIEKIUOHHBIX, IPAKTHYECKUX u

1a60paTOPHBIX 3aHATHI

Hanmnuue MysibTUMeanHOTO | O0y4aroniee: Mpu MPOBEACHUH
000opynoBaHUs JEKIAOHHBIX W MPAKTHYECKUX
3aHATUI

CoOpanbl yCTaHOBKM i mpoBeneHus | OOydaromiee: MpyU TPOBEICHUU
nabopaTopHOTO TpakTukyma. HMeercs | 1abopaTOpHBIX 3aHATUN
1a00paTOPHBIN peaKTOp

[Ipu mpoBeneHHM 3aHATHM JIEKIMOHHOTO/ CEMHUHAPCKOrO THUIA 3aHATHN
UCIIOJIB3YIOTCH:

JUUECH3UOHHOE NPOZPAMMHOE 0DecheueHue:

- Ilpoayktsl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic

Edition Enterprise) moamucka (Open Value Subscription);
AHTuBUpycHoe mporpammHoe obecneuenue Kaspersky Endpoint  Security
Crannaptasiii Russian Edition;

c60000HO pacnpocmpaniaemvle npocpammbl.




— Academic MarthCAD License - wMaTemaTH4ecKoe MpPOTpPaMMHOE
o0ecrieyeHrne, KOTOPOE TIO3BOJSET BBHINOJIHATh, AHAIM3UPOBATH BaKHEUIINE
WHXCHEPHBIE PacueTbl 1 OOMEHUBATHCS UMU;

WinZip mist Windows - iporpamm JJist CKaTUsl U pPacakoOBKH (ailyios;
Adobe Reader qyis Windows — mporpamma niist arerust PDF ¢aitnos;

— Far Manager - KOHCOJIbHBIN (halIOBBIN MEHEIKEP U ONEPaIrlMOHHBIX
cucteM cemeiictBa Microsoft Windows.

[Tpu ocymecTBiaeHMH O00pa30BATEIBHOIO Mpollecca CTYJIEHTaMU U
NPENoIaBaTesieM MCHOJB3YIOTCS CIEAYIOIMMe HH(MOPMALMOHHO CIPaBOYHbIE
cuctemel: OBC «Ailludpoykc», DbC «KoncynpTanT ctynenra», CIIC
«Koncynsrant mmoc», CIIC «I'apanTy.

8.2 OcobenHocTH peasu3aluu IMCHUIVIMHBI JIsI MHBAJMIAOB U JIMI C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

JUIst CTYJEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBBSl CO3/IaHBI
CHelMalbHbIe YCIOBUS JUIsl MOJy4deHUs oOpa3oBaHus. B 1ensx AocTymHOCTH
MOJIy4eHUs]  BbICIIEr0 oOpa3oBaHMs MO  00pa3oBaTelbHBIM  IpOrpammam
WHBAIMJAMU W JIMIAMH C OrPAHUYEHHBIMM  BO3MOXXHOCTAMH  3J0POBBS
YHUBEPCUTETOM 00OECTICUNBACTCS:

1. AnbrepHatuBHas Bepcus opuIMaNbHOro caiita B cetu «MHTEepHET» miis
C1a00BUISIINX

2. JInst ’HBAIWIOB C HAPYIICHUSIMH 3pEHUS (CIa00BUISIINE, CICTIBIC)

- MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIET0 O0yYaIOIIeMyCsd HEOOXOIUMYIO
MOMOIIIb, TyOIUPOBAHKE BCIYX CIIPABOYHON WH(MOPMAITUU O PACTIUCAHUH YICOHBIX
3aHATHI; HaJu4We CPeACTB Ui YCHJIEHHS OCTAaTOYHOrO 3peHus, OpailieBcKoi
KOMITbIOTEPHON TEXHUKH, BUJICOYBEIMUUTENEH, TPOrpaMM HEBU3YaIbHOTO TOCTYIIA
K MH(OpMAaLUU, TPOTPaMM-CHHTE3aTOPOB PEUYU U APYTUX TEXHUUYECKHUX CPEICTB
npuema-nepenayn yaeoHon uHpopmali B TOCTYMHBIX opMax JJisi CTYJEHTOB C
HapyLICHUSAMHU 3pEHUS;

- 3a4aHuA OJ11 BBIITOJIHCHUA Ha O9K3aMCHC 3a4NTBIBAOTCA dACCUCTCHTOM,



- THUCbMEHHBIC 3a/laHus BBIMOJNHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS
ACCUCTEHTY 00YyYaroInMCs;

3. 151 MHBAIMIOB M JIMI C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMU 3/I0POBBSI IO
Ciyxy (cyabocCbIlIaline, rIyXue):

- Ha 3a4ere/’K3aMeHe MPUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOLIUHI CTYACHTY
HEOOXOIMMYIO TEXHUYECKYIO IOMOIIb C YY€TOM MHAWBUAYAIbHBIX 0COOEHHOCTEH
(oH momoraeT 3aHATh pabouee MECTO, MEPEIBUTaThCs, MPOUYUTATh U OPOPMHUTH
3aJlaHKe, B TOM YHUCIIC 3aIMChIBas O/ JUKTOBKY);

- 3a4eT/7K3aMEeH MPOBOJUTCS B MUCHMEHHOU opMme;

4. JInsi WHBATUAOB W JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS,
UMEIOLINX HapyIIEeHUs OMOPHO-ABUIATEIBHOTO ammnapara, Co3/1aHbl MaTepUaIbHO-
TEXHUUYECKUE YCIOBUS OOECMEUYMBAIONIMNE BO3MOXKHOCTh OECTpensiTCTBEHHOTO
JocTyna 00y4yaroumxcs B yueOHble MOMEIICHHsI, 0ObEKTY MUTAHUsI, TyaJleTHbIE U
Ipyrue TIOMEIEHUs YHUBEPCUTETa, a TaKXe TMpeObIBaHUS B YKa3aHHBIX
MOMEIIEHUIX (HaTU4ue PaCHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH M JIPYyTrux
MPUCTIOCOOJICHU ).

- TNHCBbMEHHBIE  3a/laHWs  BBINIOJMHSIOTCS  HA  KOMIIBIOTEpE  CO
CHELMATU3UPOBAHHBIM TPOTPAMMHBIM O0ECIIEUEHUEM WM HaJUKTOBBIBAIOTCS
aCCHCTEHTY;

- 110 JKETIaHWIO CTYACHTA SK3aMEH MPOBOIUTCS B YCTHOM (hopme.

OOyuaromuecs U3 YUCIa JIML C OTPAHUYEHHBIMU BO3MOXHOCTSMU 370POBbSI
o0OecriedeHbl  3JEKTPOHHBIMH  00pa3oBaTeNbHBIMU  pecypcaMu B (opmax,

AIAITUPOBAHHBIX K OTPAHUYCHUAM HUX 300POBbA.



Ipuioxenne 1

JUCT UBMEHEHUWH (JOINOJTHEHUN)

B pabouyIo MporpaMmy Mo AUCHUILTUHE « XUMUYECKUE PEAKTOPhD» MO HAIPABICHUIO
noAarotroBku 18.03.01 — «Xumuueckass TeXHOJIOTUsD; TPoduib « TexHomorus u
nepepaboTka MOJTUMEPOB)» Ha y4eOHBIN T

IlepeyeHb BHOCUMBIX

Neni/m JaemenT (myukr) PII . .
(nymr) P H3MeHeHHi (I0MmoJIHeHHUil)

Mpumeyanue

OO0cyxaeHa 1 peKOMEHJ0BaHa Ha 3ace/laHnu KadeIpbl OpraHn4ecKoi XuMUu
Y BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUN NPOTOKOJ Ne or " "
20 T

3aBenyromuii kadgeapoi / /




IIpunoxenne 2

Pacnpenesienue 6a,1710B TeKylero U pyoe:;kHoro KOHTPOJIs

«OTJITHYHO»

6.

Ne Cymma H6annoe
n/ Buo konmponsa Obwasn

1-a mouka | 2-a mouxka | 3-1 mouka
n cymma

1 |Ilocewenue 3anamuii 00 10 6annos |0o 3 o. 00 30. 00 46.

2 | Texkywuii konmpoin: 00 30 6annoe |00 10 é. 00 106. 0o 10 6.
Omeem na 5 eonpocos om0 00l56. |om0oo56 |om00do56. | omOool o
TToJHbIH TIPaBAIBHBINA OTBET o 15 6amnos |5 6. 56. 560.
HenonHblii paBUIBHBIA OTBET or3 nol56. |orl n0o56. |or1m050. | orl o 56.
OtBeT, copepKaliii HETOYHOCTH, OIINOKH 00. 00. 00. 06.
Buinoanenue camocmoamenwvhoix (om0 0015 6. |om 00056. |om 00056 |om00o506
3a0anuii (pewienue 3aoau,)

3 | Pybestcublit Konmpoiisb 00 30 6annoe |00 10 o. 00 10 6. 00 10 6.
TECTHPOBaHUE ot 0- mo 126. |ot 0 10 46. | ot 0- 10 46. | ot 0- 7o 46.
KOJIJIOKBUYM or 010 186. |[oT0m066 [0T0M066. | oT 0 10 6 6.

4 | Hmozo cymma meKyuiezo u pyoexcnozo
KOHmMpons 0o 706annoe |0o 236. 00 230 00 246
5 |IepBblii 3Tan (6a30Bblil)ypoBeHb) — oleHKa |He MeHee 36 O. He MeHee 12 He meHee 12 6 | He menee 12 6
«YAOBJIETBOPUTEJIBHO» 0.
6 | BTopoii 3Tan (mpoaBUHYTHIi)ypoBeHb) — oneHka |Menee 70 6. MmeHee 23 6 meHee 23 0 MeHee 246
«XOpOoLI0» (51-69 6.)
7 | Tpernii 3Tanm (BBICOKHI ypoBeHb) - omeHnka |He meHee 70 O. He MeHee 23 He MeHee 23 6 | He meHee 240




Illkana oyenuganusn naanupyemuvix pe3yibmamos 00y4eHus

Texymmid u pyoexkHbId KOHTPOJIb

Hpuioxenne 3

CemMmecT [Ixana oneHuBaHusd
P 0-35 GamioB 36-50 G6amioB 51-60 6ammoB | 56-70 GamioB
5-6 | Yactuunoe mnocewmenue | [TomHoe ninu | [lonmnoe  wnm | IlonHoe
AyIUTOPHBIX  3aHATUU. | YACTUYHOE IOCEIICHUE | YACTUYHOE MOCEIICHUE
HeynoBneTBopuTeabHO | ayAUTOPHBIX 3aHSTHH. | MOCEIIEHUE ayJIMTOPHBIX
e BbIIIOJIHEHUE | YacTUuHOE ayJIUTOPHBIX 3aHATHU.
1a060paTOPHBIX U | BBIIIOJHEHUE U 3allUTAa | 3aHATHUMN. [Tonnoe
MPAKTUYECKUX  paboT. | 1abopaTOPHBIX u | [lonnoe BBIIIOJIHEHUE U
[Inoxas MOATrOTOBKAa K | MPAKTHUYECKUX padoT. | BHIMOIHEHHUE U | 3aIIUTa
OaJIbHO-PEUTUHIOBBIM | BhinonHeHue 3auura na0opaTOpHBI
MEPOIIPUATHSIM. KOHTPOJIbHBIX ~ paboT, | 1a00paToOpHbl | X u
Crynent HE | TECTOBBIX 3aIaHui, | X U | IPAKTHYECKUX
JIOTTyCKaeTCs K | OTBETHI Ha | MPAaKTUYECKUX | 3aHATHIA.
MIPOMEKYTOUHOMN KOJUIOKBUYME Ha | paboT. Brinonnenune
aTTecTanuu OIICHKH BrinonHenue | KOHTPOIBHBIX
«yAOBIETBOPUTENHHO» | KOHTPOJBHBIX | padoT,
pabor, TECTOBBIX
TECTOBBIX 3aJIaHuMH,
3aJaHNH, OTBETHI Ha
OTBETHI Ha | KOJIJIOKBUYME
KOJUIOKBUYME | Ha OIIEHKH
Ha OIICHKU | «OTJIMYHO.
«XOPOLION.
ons 3auéma
Cemectp [[Ixana oneHUBaHUS
Heszauteno 3auyTeHo
(36-60) (61-70)
5 Crynent umeet 36-60 6amtoB o utoram | CtyaeHT wumeer 36-45 OamnoB 1o
TEKYIIEr0 W PYOEKHOTO0 KOHTPOJS, HA | UTOTaM  TEKYIIET0 U PYOeKHOTO
3a4éTe HEe OTBETWJI HM HAa OJMH BONIPOC. | KOHTPOJIA, Ha 3a4eTe MPEICTaBIII

MOJIHBIII OTBET HA OJUH BOMNPOC H
YaCTUYHO (TIOJIHOCTHIO) OTBETUJ Ha

BTOPOH.




uToram

Cryment wumeer 46-60 06amioB 10

TEKYILETO

KOHTPOJISI, HA 3a4eTe JaJl MOJIHbII OTBET
Ha OJIMH BOMPOC WJIM YACTUYHO OTBETHII
Ha 00a Borpoca.
Cryaenty, umetomemMy 61-70 6amioB mo

u  pyOexHoro

OaJJIOB 1O  UTOTaM
TEKYILIETO U
pyOEXKHOTO KOHTPOIS,
sKk3aMeHe  (aud.
3ayeTe) HE Jan

IIOJIHOI'O OTBCTA HHU Ha

Ha

OJIMH BOTPOC.

CryneHt umeer
36-45
WUTOTaM TEKYIETO W

0ayioB 110
pyOEXKHOTO KOHTPOIS,
sKk3ameHe  (aud.
3a4ere) Jajd  IOJTHBIH
OTBET TOJIBKO Ha OJUH

Ha

BOIPOC

50
UTOTaM TEKYILEro M

OaJUI0B o

pyOeKHOTO
KOHTPOJIS, Ha
DK3aMEHe (mud.

3ayeTe) Jal MOJHBII

OTBET Ha  OJAMH
BOIIPOC M YaCTUYHO
(TTOTHOCTBIO)
OTBETHJI HAa BTOPOM.
Crynent umeer 46-
60  OammoB 1o
UTOTaM TEKYILEro u
pyOexKHOTO

KOHTpOJIS, Ha

(nud.

3a4ere) Jay MOJTHBIN

OK3aMCHEC

OTBET Ha  OJUH
BOIIPOC 17001
YaCTUYHO  OTBETHUI

Ha 00a Borpoca.
CryneHT uMeer 10
UTOTaM TEKYIIETO M
pyOeKHOTO

51-60

1o

OamioB
UTOraM
TEKYLIETO u
pyOexHOTO
KOHTpOJIS, Ha
sK3aMeHe (aud.
3a4dere) Jian
MOJIHBIA  OTBET
Ha OJMH BOIIPOC
u YaCTUYHO
(MOIHOCTHIO)
OTBETUJI Ha
BTOPOH.

CTyneHT umeer
61 — 65 GamnoB

o hTOoram
TEKYILETO u
pyOexKHOTO

KOHTpPOJIA, Ha
3K3aMeHe (mud.
3a4dere) nan

HOJIHBIA OTBET
Ha OJIMH BOIPOC
u YaCTUYHO

UTOTaM  TEKyIIero U  pyOekHOro
KOHTpOJIS,  BBICTABISICTCS ~ OTMETKa
«3auTeHo» 6e3 cauu 3auéra.
IIpomexyTouHAsI aTTECTAUMA 0715 IK3AMEHA
Cemectp [Ikana orieHUBaHUS
HeynosnerBopurenbHO | Y IOBIETBOPUTEIBHO Xoporio OT1nu4HO
(36-60 GayoB) (61-80 6amoB) (81-90 6amnor) | (91-100 6amnoB)
6 Crynent umeer 36-60 | Ctynent umeer 36- | CtyneHt umeet | CTyqeHT UMeEET

61-70 Gaiui0B 1O
UTOTaM TEKYIIETO

U pyOexHoro
KOHTPOJI, Ha
sK3aMeHe  (nud.
3auere) Jlan

TOJIHBIM OTBET Ha
OJIMH BOMNPOC H
YaCTUYHO
(moIHOCTHIO)
OTBETUII
BTOPOH.

Ha




KOHTPOJIS 61-70
0aJUIOB Ha dK3aMEHE
(mud. 3auere) He gai
MOJTHOTO OTBETa HHU
Ha OJIMH BOIIPOC.

OTBETHUII Ha
BTOPOH.
CTyneHT umeer
66-70  OamioB
o HATOram
TEKYIIETO H
pyOexxHoro

KOHTPOJS, Ha
JK3aMeHe (aud.
3a4ere) mai
MOJHBIA  OTBET
TOJBKO Ha OJUH
BOIIPOC.




