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1. Poan AUCIHHUIIIMHBI «Oﬁlllaﬂ XUMHYECKaAA TCXHOJOIUs» B (l)OpMI/IPOBaHI/II/I KOMIIeTeHI Uil BBIITYCKHUKA

daemenT . Kox CocTaBisiiomue Pe3yJIbTATOB 0CBOEHHS (IeCKPHNITOPbI KOMITETeHIHii)
00pa3oBaTeJIbHON
POrPaMMEL (IlHCIII/ll'[JlI/lHﬁ, CeMecrp KOMIICTCHITUA HaumeHnoBanue KOMIIETCHIIUH AN eI OB AIE
npaxkruka, F'HA) Lim]
CrocoOHOCTh M TOTOBHOCTh TIK(Y)-1.B2 Brnaneer HaBbIKAMH pacueTa W OIPEAENIEHHs TEXHOJOTMUECKHX IOKa3aTenei
OCYIIECTBIISTh nporecca
TEXHOJIOTMYECKUH Tpolecc B TK(Y)- YMeeT oneHNBaTh TEXHOIOTHY ECKYIO
COOTBETCTBHH c 1V2 3¢ (PEKTUBHOCTh TPOM3BOACTBA, PACCYUTHIBATH OCHOBHBIE XapaKTEPUCTUKHU
TIK(Y)-1 periiaMeHToM " XMMHYECKOTro Iporiecca

UCIIONIb30BaTh TEXHUYECKUE
CpencTBa JUIA  M3MEpPEeHHUs 3HaeT MeTOoIbl OLIEHKH (P PEKTUBHOCTH XUMUKO-
OCHOBHBIX apamMeTpoB TK(Y)- TEXHOJIOIMYECKOr0 Ipolecca U BCEr0 IPOU3BOACTBA B ILIEJIOM, CTPYKTYPY,
TEXHOJIOTMYECKOT0 1.32 OpraHM3ali0 ¥  TEXHOJOrM4ecKoe O(QOpMIIEHHE OCHOBHBIX  XHMHYECKHX
npolecca, CBOMCTB ChIPbsl U MPOU3BOJICTB
MPOAYKIIMU
CrocoOHOCTh ~ MPUHUMATH TIK(Y)-4.B1 Brageer HaBbIKaMHM pacdyeta W BbIOOpa XUMHYECKOrO peakropa C Yy4eToM

O6uias KOHKPETHbIE ~ TEXHHYECKUE 9KOJIOTMYECKHX MOCIECTBUI €ro MpUMEHEHHs

S — 6 pelieHuss npu  pa3paboTke TIK(Y)-4.Y1 YMeer ocylecTBIATh 00OCHOBaHUE M BBIOOP CXEMbI YTWJIM3ALUMHM CTOYHBIX BOJ,
TEXHOJIOTMUECKUX TBEPJIbIX OTXOJIOB, Ta30BBIX BEIOPOCOB

TEXHOIOT M M[K(Y)-4 MPOLIECCOB, BBIOMpATh
TEXHUYECKUE CPEACTBA U
;i)él;gfzfllgfxnx ¢ YieroM [IK(Y)-4.31 | 3naet obmme HKOTOTHYECKIE ACTEKTH XUMHUKO-TEXHOIOTMIECKHUX TPOIIECCOB
MOCJIENCTBUI 1504
IIPUMCHEHUS
CriocoOHOCTh  BBISBIATH U TK(Y)-11.B1 Brnaneer Meromamu opraHu3aldM ONTHMAJIBHOTO TEXHOJMOIMYECKOTO  PEXHMa
YCTpaHATh OTKJIOHEHHS OT ) paboThI XUMHYECKOTO PEaKTOPa M BCETO Mpolecca B IIEI0M

TIK(Y)-11 PESKUMOB paboTsI TIK(Y)-11.V1 YMeeT ompenenATh ONTUMANbHBIA  TEXHOJNOTHMYECKMH pEXHM  Mpolecca,

TEXHOJIOTHYECKOT O PacCUMTHIBATh ONTHMAJbHBIE MAPAMETPhl XUMHUYECKOTO IPOIIEcca
0bopynoBarHA " 3HaeT CrmocoObl per
mapaMepos TIK(Y)-11.31 pEryIMpOBaHUS TEXHOJOTMYECKHX IapaMeTpoB, BIMSHHE HX

TEXHOJIOTHIECKOro mpouecca

M3MEHEHHUS Ha TEXHOJIOTYEeCKHUI PEXKUM XUMHUIECKOT'O IIporecca

2. IMoxka3zaTeau ¥ MeTOALI OLEHUBAHUS

Ilnanupyemble pe3yJIbTaThl 00y4eHHs MO JUCIMILIHHE

Koa xoHTpoanpyemoii

HaunmenoBaHue pa3zgena MeToabl OLleHUBAHUS

Koa HaumenoBanue KOMIIETEeHIMH (WJIH ee JHMCHMITHHBI (oueHOYHbIEe MEPONPHATHS)
4acTH)
PI-1 [IpumeHsTh 3HAHUS 3aKOHOB, TEOPUH, YpaBHEHU, METOI OB [K(Y)-4; TIK(Y)-11 Paznen 1. Pedepar




o01Iel XMMHUYECKOH TEXHOJIOTHH IIPH N3Y4eHUH U pa3paboTke
XUMHKO-TE€XHOJIOTHUECKUX MTPOLIECCOB

XuMudeckas TEXHOJIOIHS KaK
HayKa.

Paznen 2.
DU3UKO-XUMHYECKHE
3aKOHOMEPHOCTH

TCXHOJIOT'MYECKUX MPONLCCCOB.

Pazpen 5.
[MepcriexTrBEI 00IIEH
XMUMHYECKON TEXHOJIOTHH.

3ammTa oT4eTa 1o JIabopaTopHOH
pabote

Konnoksuym

KonTponbnas pabora

PA-2 CamocTosATeNBHO BBINOMHATH aHan3 3ddextuBHOCTH padorsl | [IK(VY)-1; TIK(Y)-11 Paznen 2. Pedepar
XUMHYECKHX POU3BOJICTB DUBNKO-XUMHIECKHE 3amuTa oT4eTa 1o JIabopaTopHOM
3aKOHOMEPHOCTH pabore
TEXHOJIOTUYECKHX MTPOIIECCOB. KomnokBuym
Paznen 3. KoHTponbHas paboTta
XUMHUKO-TEXHOJIOTHYECKUE
CHUCTCMBEI.
Pa3nen 4.
IIpumepbl TEXHONOIrMYECKUX
pELICHUl B XUMUYECKOI
HPOMBIIIEHHOCTH.
Pasznen 5.
IepcniexTuBEI 001IIEH
XUMHYECKON TEXHOIIOTUH.
Pasnen 6.
XUMUYECKHUE PEAKTOPBI.
P11 -3 BbimosnHsATh 00pabOTKy M aHaIM3 JAHHBIX, MOTY4EHHBIX MPU [K(VY)-1; TIK(Y)-11 Paznen 2. Pedepar
TEOPETUYECKUX M AKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUAX, U Du3NKO-XUMHIECKHE 3ammra oT4eTa 10 J1abopaTOpHOH
ONpeNeNATh TEXHOJIOTHYeCKUe I0Ka3aTelH Iporecca 3aKOHOMEPHOCTH pabote
TEXHOJIOTMYECKUX TPOIIECCOB. Komnoxsuym

Pasnen 3.
XHWMHKO-TEXHOJIOTHISCKHE
CHCTEMBEI.

Pasnen 4.

[IprMeps! TEXHOTOTHIECKIX
pELIeHN B XUMUYECKOI
TIPOMBITIIIICHHOCTH.

Pazpnen 5.

ITepcriexTBHI 00TIEH
XAUMUYECKON TEXHOJIOTHH.
Paznen 6.

XUMUYECKHE PEaKTOPHL.

Konrponpnas pabora




3. HIkajaa oueHUBaHHUSA
[Topsinok opraHu3alui OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCHUTETE PETIIAMEHTHUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yIbTaTOB 00ydeHus: B TOMCKOM NoJjMTeXHn4eckoM yHuBepcurere (Crucrema oleHuBaHUs)» (B ACHCTBYIOMIEH PEIaKIINN).
Hcnonp3yeTcst GalulbHO-pPEHTHHIOBAsI CHCTEMAa OLIEHUBAHMSI Pe3yJIbTaTOB 00ydeHus. MiTtorosas orieHKa (TpaIuIlOHHAs 1 IUTEpHas) TI0 BHIaM y4eOHOH
nesitenbHOCTH (M3ydenue qucuuriud, Y UPC, HUPC, kypcoBoe mpoeKTHUpoBaHUE, MPAKTUKN) ONIPEACIIAETCS CYMMOU 0allioB MO pe3yabTaTaM TEKYIIETO
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTalu (MTOroBasi pEMTUHTOBAs OlleHKa - MakcumyMm 100 OamoB).

Pacnpez[eneHHe OCHOBHBIX W JOIIOJHUTCIIBHBIX O0amioB 3a OICHOYHBIC MCPONPUATHUA TCKYUICTO KOHTPOJIA U HpOMe)ICYTOqHOﬁ aTTeCcTalun
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCIHUITIINHBI.

PGKOMGHHyeMaSI mKajga ajsd OTACIIbHBIX OIICHOYHBIX MepOHpI/IflTI/Iﬁ BXOAHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHU S CooTBercTBHe
3aJlaHusd Tpa;munonnoﬁ OIlEHKe Onpelle.rlemle OHCHKH
90%+100% «OTINYHO» OTnu4HOE MOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHNSA, OTJINYHbIE YMEHUS U BJIaJICHUE OIBITOM MPAKTUYECKOH e TeIbHOCTH,
HEOOXO0IUMBbIC PE3YabTaThl 00yUeHHs CHOPMHUPOBAHBI, HX KAYECTBO OLIEHCHO KOJIMYECTBOM 0aJlIOB, OJM3KUM K MAKCHMAJILHOMY
70% - 89% «Xoporio» JloctaTouHO NOTHOE TOHUMAaHHUE MPEIMETa, XOPOIIME 3HAHUS, YMEHHUS U OTIBIT PAKTUUECKOMN JIEITeIbHOCTH, HEOOXOIMMBbIE PE3YIbTATHI
00y4eHus chOpPMHUPOBAHbI, KAYECTBO HU OJIHOTO M3 HUX HE OL[CHEHO MUHHMAJIbHBIM KOJIMUECTBOM 0aJlsIoB
55% - 69% «Y 1oBi.» [IpuemneMoe OHUMaHUE MIPEAMETA, YAOBIECTBOPUTENbHbIC 3HAHKS, YMEHUSI U OMBIT IPAKTHYECKON JIEATEINbHOCTH, HEOOXOIMMBbIE PE3YIbTAThI
00y4eHus chOpMHUPOBAHbI, KAYECTBO HEKOTOPHIX M3 HUX OL[CHEHO MUHHMAJIbHBIM KOJIMYECTBOM OaJlJIOB
0% - 54% «Heynosi.» Pe3ynpTaThl 00y4EHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPESOOBAHHSIM
IIxama JJIs1 OLIEHOYHbBIX MepOHpI/IHTI/Ifl JK3aM€Ha
% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
3aJaHNH JK3aMeHa oasL Tpa}munom{oﬁ OIICHKE Onpeneﬂeﬂne OleHKH
90%+100% 18 +20 «OTIUYHO» OTnryHOE NOHMMaHKE MPEeJMETa, BCECTOPOHHUE 3HAHUSA, OTIMYHbIE YMEHHUS U BIAJCHUE OIBITOM NPAKTUYECKOH NeATeIbHOCTH,
HEOOXOAUMBIE PE3YNIbTAaThl 00yUeHHs CHOPMUPOBAHBI, UX KAUECTBO OL[EHEHO KOJIMYECTBOM 0aJUIOB, OJM3KHM K MAKCUMAIBHOMY
70% - 89% 14+17 «XoporIo» JlocTaTouHO MOTHOE TIOHMMAaHUE TIPEIMETa, XOPOIIHe 3HAHUS, YMEHUS U OTIBIT MIPAKTUIECKOH eI TeTbHOCTH, HEOOX O IIMBIe
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HU OHOTO M3 HUX HE OLIEHEHO MUHUMAIIbHBIM KOJUYECTBOM 0aljIoB
55% - 69% 11+13 «Y IOBIL.» [TpreMieMoe MOHUMaHKUE TIPEIMETA, YIOBICTBOPUTEIBHBIC 3HAHMS, YMEHUS U OITBIT IPAKTUIECKOH JAESITENHHOCTH, HEOOX OMMEBIE
[pE3yNbTaThl 00Y4eHHs CPOPMHUPOBAHBI, KAUYECTBO HEKOTOPHIX U3 HUX OILICHEHO MUHUMAJILHBIM KOJMYECTBOM OaIIOB
0% - 54% 0+10 «HeymoBi.» Pe3ynbTaThl 00ydeHus He COOTBETCTBYIOT MHHUMAJIBHO TOCTATOYHBIM TPEOOBAHISM

4. TlepeyeHb TMIOBBIX 3aJaHUIT

OueHOYHBbIE MEPONIPUATHS IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

1. Komnoksuym Bompocsr:




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3211121Hl/lﬁ

=

OcHOBHBIE CTalNN IPOU3BOACTBA CEPHON KHUCIIOTHI.

2. Kiaccudukanus BHI0B KOPPO3UU METAIUIOB. MexaHU3MbI KOppo3ur. CIIOCOOBI 3alTUTHI OT
KOPPO3HH.

3. OboramieHne MHHEPAITBHOTO ChIphs. DioTanus.

2. Pedepar Temaruka pedeparos:
1. TexHonOrMs CHHTETUYECKOTO METAHOJIA.
2. DKOJOTHS B IPOM3BOJICTBE aMMHAKA.
3. TexHOJIOTHS MOJUATHIICHA BBICOKOTO JIABJICHUSI.
3. KonTtponsHas paborta Bompocsr:
1. Ha oGxwur 100 xr u3BecTHsIKa, conepxarniero 97 % CaCOs, pacxoayercs 10 Kr Kokca,
conepsxkamiero 81 % C. Haiitu conepxxanne CO2 B ra3e npu TEOPETUUECKOM Pacxoie BO3ayXa.
2. Tlpu xOHBEepCHH OKCHJIA YIIIepo/ia ¢ BOJISHBIM ITApOM 3HAUYCHHE KOHCTAHTHI paBHOBecus K paBHO
10. Onpenenuts paBHOBECHBIN COCTAaB rasza, €CJIM B UCXOJHOM CMecH Ha 1 MOJIb OKCHAA yriepoaa
MIPUXOJIUTCA 2 MOJIb BOJSTHOTO ITapa.
3. IIpum 400 °C cxopoctb xumudeckoi peakiuu B 10 pa3 menbie, yem npu 450 “C. KakoBa sHeprus
aKTUBALIMY IpoIecca, eCIH IBUKYIIas CHjla HE M3MEHWJIACh C U3MEHEHUEM TeMIEpaTyphl?
4, 3ammTa 1abopatopHoi padoThl | Bompocst:
1. Pacuer ckopocTH KOPpO3UU METAILIOB.
2. Pacuet ocHOBHBIX MOKa3aTesnel mpoiecca paoTanuu (BIX0A MPOIYKTa, CTETIEHb W3BJICUEHUS,
CTENEeHb KOHIIEHTPUPOBAHUS).
3. Omnpenenenue o0uiero coaepkanusi cepsl B uccienyeMoM komuegane (%).
5. DK3aMeH Bonpocsl Ha 3K3ameH:

1. Texunonoruueckue kpurepuu 3¢pdexruBHoctu XTIl (crenenp mpeBpaiieHus, BBIXOJ MPOAYKTa,
CEJIEKTUBHOCTB; UX B3aUMOCBS3b).

2. T'ereporenHsle mpouecchl B cucteMe ra3-teepaoe. OCHOBHBIE CTaJMU MOJIENU ¢ (PPOHTAIBHBIM

IIEPEMEIEHUEM 30HbI PEAKIIHH.

[IpoMbIUIEHHBIN KaTalau3, METOAbl IPUTOTOBJICHHS KaTalIn3aTOPOB.

OnemenTsl U cBsi3u XTC, knaccuduxanus ceszeir XTC.

Peaktop nzeanbHoOro cmemeHus nepuoanueckuil. Xapakrepucruueckoe ypapaenue PUC-IT

ok w

5. MeTtoauueckue yKa3aHus 1o npoueaype oueHuBaHus




OueHo4yHble MEPONPUATHS

Hpoueuypa IMPOBEACHNS OLEHOYHOI'0 MEPONIPUATHSA U HeOﬁXO}]I/lMLle METOAUYECCKHE YKAa3aHUSA

KOJIJIOKBI/IyM HpOBOI[I/ITCSI WHIUBUAYAJIbHO C KAKABIM CTYACHTOM IIOCJIC U3YYCHHA TCOPCTUUCCKOTO MaTCpHraia 1
3alUTHI OTYETA 110 JJabopaTopHOit padoTe. KOHTPOIBbHBIC BOIPOCH! MPUBEACHBI B METOIUNICCKUX
yKa3aHUSAX K BBITIOJTHEHHIO JJAOOPATOPHBIX PaboT.

Pedepar Tema pecdepara BEIOHpPASTCS CTYICHTOM M3 CIIHCKA, MPEIOKEHHOTO MpernoaBatesieM. Tpu KpuTepust

OIICHKH (3aIuThI) pedepaTa: TEXHOJOTHICCKHH, IKOJIOTHIECKUN U 0(POPMHUTEITHCKUI (COOTBETCTBHE
I'OCTam).

KonTtponsHas paborta

CaMocCTOSTENbHOE PEIlIeHUE 33/1a4H B 33JaHHBIN BPEMEHHOM ay/IMTOPHBII HHTEPBAJ BPEMEHH.
Kpurepuii o11eHKM — IPaBUIbHOCTh PEIICHUSI.

3ammuTa 1abopaTopHON pabOThI

HpOBO)II/ITCSI B BUAC HHAUBUIYAJIIBHOT'O CO6€C€I[OBaHI/I${; BKJIIOYA€T OTBETHI HAa BOIIPOCHI, CBA3aHHBLIC C
METOAUKON IPOBEJEHUS J1abOpaTOPHON pabOThI, aHATM30M U 00pabOTKOM MOTYYEHHBIX PE3YJIbTATOB.

DK3amMeH

YCTHBIN OTBET (C UCMOIb30BaHUEM MTOATOTOBICHHOIO MMCbMEHHOIO MaTepuasa) Ha UHAUBHIyaJIbHbIH
9K3aMEHALIMOHHBINA OMJIET, coJiep KAl JBa TEOPETUUECKUX BOIpOca U 3a/1auy.




