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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

Iesbro0 0CBOCHMSI JUCLUILUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

OIIK-1 Cnocoben aHanM3UpoOBaTb M HUHTEPIPETHPOBATH PE3YIbTATHl XHUMHUYECKHX
9KCHEPUMEHTOB, HAOIIOJEHUH U U3MEPEHUH.

OIIK-2 Crioco6eH mpoBOAMUTH C COOJIIOICHIEM HOPM TEXHUKH 0€301aCHOCTH XUMHUYECKHUIH
JKCIIEPUMEHT, BKIIIOYasi CHHTE3, aHAJIU3, U3YYCHHUE CTPYKTYPhI U CBOMCTB BELLIECTB U MaTEPUAJIOB,
MCCJIEJOBAHHE ITPOLIECCOB C UX YYACTHUEM.

[1K-1 CniocobeH BbIOMpaTh U HCIIOIb30BATh TEXHUYECKUE CPEICTBA U METO/Ibl UCTIBITAHUM
JUISL pEIIEHUs MCCIEAO0BATENbCKUX 3a/lad XUMHYECKOM HAalpaBICHHOCTH, IOCTABJIEHHBIX
CHeLManucToM Ooee BbICOKON KBaTH(pUKaLUU.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINH:

NOIIK 1.1 Cuctematusupyer U aHaIU3UPYET Pe3yJIbTaThl XUMUUECKUX SKCIIEPUMEHTOB,
HaOJII01eHU, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl PACUETOB CBOMCTB BEILIECTB U MAaTEPUAJIOB.

NOIIK 1.2 IlpennaraeT UHTEPIPETALUIO PE3YIbTATOB COOCTBEHHBIX 3KCIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKHX pabOT C HUCIOIb30BAHUEM TEOPETUYECKUX OCHOB TPAULMOHHBIX U
HOBBIX Pa3JIelIOB XUMHH.

NOIIK 1.3 ®opmynupyeT 3aKI0YEHHS U BBIBOJIBI I10 PE3YyJIbTaTaM aHAJIN3a JINTEPATYPHBIX
JTAHHBIX, COOCTBEHHBIX AKCIEPUMEHTAIBHBIX M PACUETHO-TEOPETHUECKUX PAOOT XUMHUYECKOM
HaIpPaBJIEHHOCTH.

NOIIK 2.2 ITpoBOAUT CUHTE3 BEIIECTB U MATEPUAJIOB Pa3HOM MPUPO/IBI C UCTIOIb30BAHUEM
UMEIOLINXCSA METOIUK.

NOIIK 2.3 TIpoBoauT cTaHAapTHbIE ONEpaluu JUIsl ONPENENIEHUs XHMUYECKOro U
(a30BOro cocTaBa BEIIECTB U MaTEPUAJIOB HA X OCHOBE.

NOIIK 2.4 [IpoBoauUT Hccae10BaHUs CBOMCTB BEIIECTB U MAaTEPUAJIOB C UCIIOJIb30BAHUEM
CepUITHOr0 HAy4HOT0 000py10BaHHUS.

UIIK 1.1 TInanupyeT oTheNbHbIE CTAJWU HCCIEIOBaHUS IPU HaJIMYMK OOLIETo IUIaHa
HUP.

NIIK 1.3 BriOupaer TeXHUYECKHE CpPEICTBA M METOJbl HCHbITaHUN (M3 Habopa
UMEIOIUXCs) Il pellieH sl ocTaBiIeHHbIX 3a1ay HUP.

2. OneHouHble MaTepHUaJIbl TEKYIIECTI0 KOHTPOJIAA U KPUTCPUHU OLICHUBAHUSA

DNEMEHTHI TEKYIETO KOHTPOJIS:
— IPOBEPOYHbIE PaObOTHI;

— peuleHue 3a1ay;

— UH/IMBUTyalIbHBIC 3a/laHUS;

— Kelic-3agaun

ITposepounsie padotsl (MOTIK 1.1, MOIIK 1.2, UOIIK 2.2)

ITpoBepoynas paboTa WCIHONB3YeTCS KaK CPEACTBO IMPOMEKYTOYHOTO KOHTPOJIS
OCTaTOYHBIX 3HAHMH ¥ YMEHHUH CTYJAEHTOB TIOCIE 3aBEpIICHHUS H3YYCHUS MaTepHasa
TEMaTHYECKOTO pasjielia Ha JEKIIMOHHBIX M MPAKTUYECKUX 3aHATHSIX, COCTOSIIEE U3 HECKOIBKHX
BOIIPOCOB WJIH 33J[aHHii, B TOM 4HCIIe B (popMme TecTa.

[Tpumepbl NPOBEPOUYHBIX PAOOT

[IpoBepounas padora Nel, B |

1. I'ereporenHslii KaTtaiau3 — 3TO ABJIEHUE YCKOPEHMSI CKOPOCTH XMMHMUYECKON pEakluy B
MPUCYTCTBUH BEILIECTB-KAaTaIU3aTOPOB, IPH KOTOPOM. ..

A) KaTaau3aTop U pearupyromre BeecTBa HaxosTcs B pa3HbIX (a3ax.

b) TBepbie Tena KaTanu3UPYyIOT peaKLuu MOJIEKYJI B Ta30BBIX CMECAX.

B) xaTanuzaTop 1 pearupyroliiye BeecTBa HaxosTcs B OJHOHU ¢ase.



I') TBepabIe Tena KaTaIM3UPYIOT PEaKLUK MOJIEKYJI B Ta30BBIX CMECSX WM PAcTBOpaXx.

J1) peakuusi HauymHaeTcs (MHUIMUPYETCA) HA MOBEPXHOCTU TBEPAOro KarajiuzaTopa M
Jlajiee MpoIoJKAaeTCsl B ra30BOM MM JKUAKOW (pa3e 3a cueT BbUIETA C MOBEPXHOCTH aKTHUBHBIX
IIPOMEXKYTOUHBIX YaCTHUII.

OmnpeneneHneM 4ero ABIISAIOTCS OCTAJIBHBIE BBIPAKEHUSA?

2. 3MeHsieT 1M KaTaJln3aTop COCTaB PaBHOBECHOM Ia30BOM cMeCH?

A) Jla.

b) Her.

B) IIpu BbICOKOM /TaBJICHHH.

I') IIpu BBICOKOI TEMMIEpATYypE.

3. MeTtannu4eckuii HUKENb YCHEIIHO KaTaJIU3UpyeT MPOLECC TMAPUPOBAHMS JIBOMHBIX
CBS3€M B HEHACBILLIEHHBIX YIVIEBOAOPOaX TUIIA IIPOIMIECHA U OyTeHa:

CsHg + Hz «+>CsHeg,

C4Hs + Hz —CsHao.

Mosxer 1M 3TOT MeTaul KaTalu3UpOBaTh INPOLECC NETHIPUPOBAaHUS AJIKAaHOB THIIA
nponana u OyraHa?

A) Jla.

b) Her.

[Touemy?

4. Ha xakoM U3 poQuiieii MoTeHIIUaTFHONW YHEPTUH BJIOJIb KOOPIUHATHI PEaKIIUU

A+B—P

1300pakeH PeaKIMOHHBIN Iy Th KaTATUTHYECKON PEaKIMH, TPOTEKAIOIIEH 10 CTaIHITHOMY
MEXaHU3My ¢ 00pa30BaHUEM OJJHOT'O CTA0MJILHOTO IPOMEKYTOUHOTO IPOAYKTa:

A +K — AK,

AK+B —P+K.

1 — npodwie peakuuu 0e3 KaTananu3aTropa;

2 — npo¢uiIb peakluy B MIPUCYTCTBUU KaTalln3aTopa

EA EA

P+K
N Y
T .
KoopauHaTa peakuum KOOpAMHaTa peakuum

5. IlpuHIuN neicTBUs reTepOreHHOr0 KaTajanu3aTopa 3aKjIl04aeTcs B TOM, YTO

A) xaTanuszaTop yBEeJIUYMBAET IJIONIAAb KOHTAKTa PEAareHTOB 3a CYET Pa3BUTOMN yIeIbHOU
MIOBEPXHOCTH.

b) xaTanuzarop BcTymaer B MPOMEXYTOUHOE XUMUUECKOE B3aUMOJIEHCTBUE C peareHTaMu,
HaIpaBJIsAsd PEAKIMIO MO MyTH C HAMMEHBIINM YHEPreTUYECKUM OapbepoM.



B) karanuzaTtop KOOpAMHHPYET pEareHTHl Ha TMOBEPXHOCTH OMPENCIEHHBIM 00pa3oMm,
o0Jeryas NX B3aUMOIEHCTBHE.

6. Uto siBNeTCS MEpOI KaTAIMTUYECKOM aKTUBHOCTH KaTajiu3aropa?

A). KonnuecTBO HCXOJHOTO peareHTa, KOTOpPO€ JaHHOE KOJUYECTBO KaTaln3aTopa
CIocoOHO TepepaboTaTh B €AMHUILY BPEMEHH NPU 3aJaHHBIX COCTABE PEAKIIMOHHOW Cpeibl U
TeMIlepaType.

b) Jlons ncxolHOTO BEIIECTBA, MIPEBPAIICHHOTO B MPOAYKTHI PEAKIIUH, 10 OTHOIICHHUIO K
€ro UCXOJIHOMY KOJIMYECTBY.

B) Jlons mpeBpamieHHOro HMCXOJHOTO pearcHTa, M3pacxoJIoBaHHas Ha 0Opa3oBaHHUE
JTAHHOTO MPOJIYKTa B COOTBETCTBUHU CO CTEXUOMETPHEH.

7. MudbdepennmaibHas CEIEKTUBHOCTh — 3TO ...

A). 3TO 1071 IPEBPAIIEHHOTO MCXOJHOTO peareHTa, M3pacxol0BaHHAs Ha 0Opa3oBaHHE
NeCp

2.niC
i
b) oTHomeHne oOIIero KoJIMYecTBa OIMPEACIICHHOTO MPOAYKTa, 00pa30BaBIIETOCS IPH
KOHEYHOM HW3MEHEHHHM CTEIIEHU IMIPEBPAIICHUSI MCXOQHOIO BEIIECTBA, K TEOPETUYECKHU
CP
r]i/nA'CAo‘XA
B) oTHomieHue CKOpOCTH HaAKOIUICHUS COOTBETCTBYIOIIETO MPOAYKTa K CyMMapHOU
CKOPOCTH IIPEBPAIIEHUSI COOTBETCTBYIOIIETO BEIECTBA 10 BCEM HAIIPABICHUAM, [IPOTEKAOIIUM

W
P
Ha JaHHOM KaTaJIN3aTOpPE B TEX K€ yCJIOBU, T.C. S= Z .
W.
i

JTAHHOTO MPOYKTa B COOTBETCTBUU CO CTEXMOMETPUEH, T.€. S =

BO3MOXKHOMY, T.€. S =

F) A0JII UCXOOHOT'O BCHICCTBA, MMPCBPAIICHHOI'O B IMMPOAYKTHI PE€AaKIMU, 110 OTHOHMICHUIO K

CA B CAo
€ro UCXOJHOMY KOJIMYECTBY, T.C. S=-~_""°%
Ao

[IpoBepounas padora Ned, | B

1. IlpuMeHeHne TEOpUH KPHUCTAUIMYSCKOTO TOJIST M TCOPHH TOJIS JIMTAH/IA K SBIICHUSM
azcopOLMy U KaTallu3a OCHOBAHO Ha...

A) U3MEHEHUHW TMPUPOMBI JIMTaHIa B KOOPIWHAIIMOHHON cdepe KaTHOHA MeTalia Mpu
B3aMMOJICHICTBUH C PEareHTOM.

B) ux paccMoTpeHHH Kak TIpPOIECCOB KOMIUIEKCOOOpPA30BaHHS C YBEIMYCHHEM 4YHCIIa
JUTaHJIOB.

B) nu3MeHeHnY CTEIeHH OKUCIICHUS KaTHOHA METajlIa TP B3aUMOJICHCTBUH C PEareHTOM.

2. OCHOBHOE OTJIHYHE TCOPHHU IMOJIA JIMTAHA0B U TCOPUH KPUCTATIITUICCKOTO I1OJIsT COCTOUT

A) HcToNb30BaHUM NPEACTABICHUS O paclierieHnu d-opOuTanei B MoJie JINTaH/10B;

b) yduere crpoeHus Turasios;

B) nopsinke 3anonnenus d-opOutanel B CUIBLHOM U CJ1aOOM MOJISX JIMTaHJIOB.

3. Ha ocHoBe aHanm3a MpEACTABIEHHBIX B TaONHIE TAHHBIX YKaXHUTE, MO KaKOMY
MeXaHU3My MTPOTEKaeT OKUCIEHHE BOIOpo1a Ha okcuie BaHaus V20s.

Tabnuua — ConocTaBiieHHe CKOPOCTH KaTAIUTHYECKON peakiMu OKUCIECHHUS BOI0pO/ia Ha
OKCHJAX METAIJIOB CO CKOPOCTSIMH CTaJW{ B3aMMOJEHCTBHS C KaTaJlu3aTOPOM BOAOpOJA U
KHCIIOpO/JIa.

Okcun | T, K | IIpomecc Pho, Po2, CkopocTthb E, [Topsanok no
klla |xIla | opouecca w- 108, kJx/Monb | Hz Oz

cM°/M? MUH
Fe.O3 | 498 | Karanus 0,83 | 26,66 | 1,36 80 0,7 |0
Boccr-Hue 0,83 1,50 88 0,7 -




OKuciaeHue | - 0,83 | 1,50 15 - 0
Co304 | 335 | Karamus 0,83 | 26,66 | 1,27 54 0,7 0
Boccr-Hue 0,83 1,30 67 0,8 -
Okucnenue | - 0,83 | 1,30 21-25 - 0
ZnO 573 | Karamu3 0,83 | 26,66 | 0,25 92 0,7 0
Boccr-Hue 0,83 0,26 84 0,8 -
Okucinenue | - 0,83 | 0,26 - - 0
V205 713 | Karamnus 0,83 | 26,66 | 1,24 88 1 0
Boccr-Hue 0,83 0,7 96 1 -
Oxucienue | - 0,83 |0,7 50 - 0

A) Peakiust npoTeKaeT Mo CIUTHOMY MEXaHHU3MY.

b) Peaknus npotekaer no craluiHOMY MEXaHHU3MY.

I') Peakuust nporekaet napajuieabHo M0 CTAJUHHOMY U CTUTHOMY MEXaHU3MaM.

4. Mexanusm Jlenrmiopa-XuHIIEIbBY/1a TPEICTABIISET. ..

A) CITUTHBINA MEXaHU3M KaTaIMTUYECKOT0 OKHUCICHHS Ha OKCHIHBIX KaTalu3aTopax.

b) craguiinpiit MexaHU3M KaTaIMTUYECKOTO0 OKMCIICHUSI HA OKCHIHBIX KaTalu3aTopax.

B) cxemy KaTtaqMTHYECKOrO OKHCIICHHS Ha OKCUAHBIX KaTallu3aToOpax, OMUCHIBAIOIIYIO
CIIMTHOE WJIM CTAAUMHOE NIPOTEKAHUE MPOLIECCa B 3aBUCUMOCTH OT YCIIOBUM €r0 MPOBEACHUS.

5. B ueM Qu3nyeckuii CMbICI 3aBUCUMOCTH YHEPTUH aKTUBALIMU WM CKOPOCTH PEaKIUU
BKJIFOUAIONIUX DJHEPTrUU CBS3H/TCIUIOTHl pPEaKIHH B BUJC
«BYJKaHOOOPa3HOW» KPUBOU, HAOII0JaeMON Pa3IUYHBIMU aBTOpaMu?

OT PpA3JIMYHBIX IIAPAMETPOB,
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lonany B mpeamonokeHun oOpa3OBaHU
HU3IIUX OKCUIIOB
A) CxopocCTb peakiiy yBEINYUBACTCS C YMEHBIIEHUEM 3HEPTUU CBSI3U/TEIUIOTHI PEAKIIUH.
b) MakcumanbpHasi CKOPOCTh KaTaJIUTHUYECKON PEAKIUU AOCTUTAETCS MPH ONTHMAaIbHOU
SHEPTrUH CBSI3U PEAreHTOB C KaTaIU3aTOPOM.
B) CkopocTb peakunu yBeIMYUBAETCsl C POCTOM YHEPTUU CBSI3U/TEIIIOTH PEaKIIUu.
6. Ypasuenue bpencrena-Ilonsau-CemeHnoBa npencraBisier. ..
A) TeopeTHYEeCKOE YpaBHEHHUE, CBS3bIBAIOIIEE HSHEPrHI0 AKTUBAIMM (KUHETUYECKUN
napaMeTp) U SHTAIBIUIO (TEPMOJIMHAMUYECKUI MapaMeTp) AJIs CEpUM pPeaKui, MPOTEeKAOIINX
110 OZJHOMY U TOMY )K€ MEXaHU3MY.

W/Wmax
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OTHOCUTENBHOEC H3MCHCHHE CKOpPOCTH

peaKIII/II/I HpI/I OTKJIOHCHUN 3H€pFI/II/I CBA3HU q oT
ONTUMAJILHOW,  TIOJY4YeHHOC  Ha  OCHOBE
cootHomeHus: bpercrena-Ilonsan, o1=02=0,5



b) KoppensuoHHOE COOTHOIIEHUE, CBA3BIBAIOIIEE YHEPIUI0 AKTUBALMHU (KMHETUYECKUH
[apaMeTp) U SHTAIBIUIO (TEPMOJAMHAMUYECKUI MapaMeTp) AJIs CEPUM PEAKLUH, MPOTEKAIOIINX
110 OJTHOMY U TOMY K€ MEXAaHU3MY.

B) Teopernueckoe ypaBHEHHE, CBS3BIBAIOIIEE HHEPrUI0 aKTUBALUUM (KMHETHUYECKUM
napameTp) U SHTANIbINIO (TEPMOAMHAMUYECKUH apaMeTp) IUPOKOro Kpyra peakiuii.

B) KOppensIuMoHHOE COOTHOIIEHHE, CBA3BIBAIOLIEE SHEPTUIO AKTUBALUMN (KUHETUUYECKUN
napameTp) U HTANIbINIO (TEPMOAMHAMUYECKUH TapaMeTp) IUPOKOro Kpyra peakiuii.

7. Kak 3aBUCHT CKOPOCTh peaKuy JJIsi OOJBIIMHCTBA PEAKIUNA TTyOOKOTr0 OKHUCICHUS Ha
OKCHJIaX OT PHEPIUU CBSI3U KUCIOpOJa B KaTtanuszarope?

A) YBenuuuBaercs ¢ pOCTOM SHEPTHH CBSI3M KUCJIOPO/Ia B KaTaJIu3aTopE.

b) YBennuuBaeTcs ¢ yMEHBIIEHUEM SHEPIHHU CBSA3U KUCIOPOia B KAaTaIU3aToOpE.

B) He 3aBucut ot 3Hepruu CBs3M KUCIOPOAA B KaTaIU3aToOpeE.

8. CenextuBHOE (MapLHUaIbHOE) OKUCIEHHE — 3TO. ..

A) mpouecc OKHMCIEHHUS C 00pa30BaHUEM COECIUMHEHUN B IMPOMEXKYTOUHBIX COCTOSIHHSIX
OKHCIICHMS.

b) npouecc okucnenus ¢ o0pa3oBaHUEM KOHEUHBIX, TEPMOJUHAMUYECKUHA YCTONUMBBIX
COEIMHEHUI.

Kputepuu orieHuBaHus:

OrneHka «OTJIIMYHOY BhICTaBIsieTCs npH BhimoHeHn: >80% oT o0bema TecTa,

O1ieHKa «XOPOIIIO» BBICTABIISICTCS MPH BhIoiHeHHH 66—80% 0T 00bema TecTa,

OrneHKa «yIOBIICTBOPUTEIBHO» BBICTABISICTCS TPHU BBIONHEHUH 57—65% or oObeMma
TecTa,

O1ieHKa «YI0BJICTBOPUTEIHHO» BBICTABIISICTCS MPH BHINOIHEHUU <57% OT 00beMa TecTa.

Pemrenue 3amau (MOIIK 1.1, MOIIK 1.2, UOIIK 2.2)

JU1g IpOMEXYTOUYHOTO KOHTPOJIS CTYAEHTOB IIPOrpaMMOM JUCLMILIMHBI IIPEyCMOTPEHO
BBINIOJIHEHUE WHJWBUYaJIbHOTO 33/laHHs B BHUJE PEIICHUS 3a/ad Ha aHaU3 KUHETHYECKUX
ypaBHeHMH, 11 Hy3UOHHBIX PEKUMOB U JP.

[Ipumepsl 3anau:

3anayva 1
B pamkax kuHeTmueckoi Monenu JIeHrmMropa HamuIIWTE CTaJUU W BBIBEAUTE ypaBHEHUE AJIs
CKOpOCTH Mapoda3HOil MOHOMOJIEKYJISIPHOM peakluu AeruIpaTaliy 3TaHoa

C2Hs0OH - CoH2 + H20,
OpoTeKarolel Ha  aJlOMOOKCHIHOM  KaTanu3atope npu  Temmeparypax 230—400°C.
[Tpoananusupyiite, Kak H3MEHUTCS IOJTYYEHHOE BBIPAKEHUE [UISI CKOPOCTH pEaKUHUU s
CIENYIOLIUX YCIOBUM:

a) BBICOKas TEMIIepaTypa peakiuu, aJcopOIus BceX BEIIECTB Maja;

b) ymepeHHas TemnepaTypa peakiuu, CHIbHas aICOPOLIUs ITAaHOJIA, aJCOPOLIHSI OCTATBHBIX

BEIIECTB MaJa;

C) HHU3Kas TeMIepaTypa peakluH, CHIbHAs aCOPOLIUsI ATAHOJIA U BOJIBL.
Jns kaxxaoro ciayvast yka3zaTh OOLIHMM MOPSIIOK ¥ YaCTHBIE OPSAKY PEAKIMI 10 KOMIIOHEHTaM, a
Takxke 3(pPeKTUBHYIO PHEpPruio akTuBauu E (B HOTAallMM SHEPTrUU aKTHUBAIMK MTOBEPXHOCTHOM
peakiuu Ea v sHTaNBINK ancopOiu koMmoneHToB AH;).

Kpurepun onenuBanus:

OreHKa «3a4T€HO» BBICTABISIETCS CTY/ACHTY, €CIU BBIMOIHEHO Oosee 60 % oT momairHei
paboTHI.

OueHKka «HE 3aUTE€HO» BBICTABIAETCS CTYACHTY, €CIM BbIMOJHEHO MeHee 60 % ot
JIOMalIHe paboThl.

WunuBuayaneusie 3aganus (MOTIK 1.1-1.3, MOTIK 2.3, MOIIK 2.4, UIIK 1.1, UTIK 1.3)



WnnuBuayansHble 3a1aHusa B Gpopme pedepara U JOKIaAa UCHOIB3YETCsl KaK CpelcTBa
MNPUBUTH CTYACHTAM Ha4YaJIbHbIC HABBIKH HCCJICIIOB&TGJIBCKOP’I pa6OTI>I, a B CJIy4dac JOoKJIaJla — U
HABBIKOB IMyOJNMYHOTO BBICTyIUIEHUA. Pedepar U [nokman  SBISIOTCS  NPOAYKTaMU
camocrosTensHOi paboTel crynaeHTa (CPC), mpencraBusrormuMu co00M KpaTKOEe H3JI0KECHUE B
nucbMeHHOM (pedepar) Wi yCTHOM (AOKIad) BUAE MOTYyUYEHHBIX Pe3ylIbTaTOB TEOPETUYECKOTO
aHaJIM3a OMpENeJICHHON Hay4yHOU (y4eOHO-HCCIIeIOBATeILCKON) TEMBbI, IJI€ aBTOP PacKphIBaeT
CYTb UCCIIETyeMOr0 BOIPOCa, MPUBOIUT Pa3INYHbIC TOUKHU 3PEHHUS, a TAKKE IPU HEOOXOTUMOCTH
COOCTBEHHOE NTOHUMaHHE MPOOIEMBI.

[Tpumepst TeM pedepata
Pedepar «MeTop1 nccieioBaHus TeTEPOreHHBIX KaTaau3aTOPOBY 110 BBIOOPY CTyIEHTa
- peatrenogasonblii ananus (POA);
- PODC;
- UK cnekrpockonus;
- KP cniektpockonus (criekrpockonus Pamana);
- [IDM, nmudpakuus MeIICHHBIX 3JEKTPOHOB, DJIA;
- COM, DJ1A;
- SIMP;
- DIIEKTPOHHAS CIIEKTPOCKOIHUS WM CIIEKTPOCKOIUs B Y D- ¥ BUIUMOM JUAMAa30HE;
- MéccbayapoBcKast CIIeKTPOCKOITHS,
- TIIP u TIId meTopbI;
- aJICOPOIIMOHHBIC METO/TBI

O0beM pedepara 25-35 crpaHull

Crpykrypa pedepara

-BBenenue;

- du3nyecKkas OCHOBA METO/IA,

- Hasznauenwne metona;

- Bo3MoXHOCTH M OrpaHUYEHUS IS UCCIICIOBAHUS T€TEPOTreHHBIX KaTaIn3aTOPOB;
-3aKII04YEHUE;

- CIMCOK TUTepaTypHl.

HeoTbemieMbIM MPOTyKTOM yueOHOM eSTENTbHOCTH B paMKax MPAaKTUYECKOT0 3aHATHS 10
TeMe «MeToabl HCCIIeOBaHUSl T€TePOreHHBIX KaTalu3aTopoB», IPOBOAMMOro B (opme
KOH(EepeHINH, SIBJISETCS CBOJIHBIM KOHCIEKT. KOHCHEKT mnpeicTaBisieT KpaTKyl 3amuch
OCHOBHBIX XapaKTEpUCTHK, PACCMOTPEHHBIX B paMKaX 3aHITHs METOJ0B ((pU3nyeckasi OCHOBA, UTO
MO3BOJIAET OMNpPEACIUTh, BO3MOXXHOCTH M OIPAaHUYEHMS U1l HUCCIENOBAHMUS T'€TEPOTrEHHBIX
KaTaJn3aTopOB).

DIEMEHT KOHCIIEKTa, COCTaBIISIEMOrO CTyIEHTaMHU
Meton Pentrenoga3zossiii ananus (POA)
dusnyeckas OCHOBA
METOo/1a.

YT0 n03BOJISIET
ONPENETUTh?

Bos3moxxHOCTH 1
OTpaHUYCHUS METOJIa
JUTSL UICCIIEIOBAHMS
TeTePOTCHHBIX
KaTalu3aTopoB.

Meron PentrenoBckas ortosnexkrporHas cnekrpockonus (POIC)




duznueckas ocHOBa
METOJIA.

Yr0o no3BOJISIET
ONPENCIIUTh?

Bo3MoxkHOCTH 1
OrpaHUYEHUSI METO/Ia
IUUIS MCCIIEIOBaHUS
reTePOreHHBIX
KaTaJm3aTopoB.

Kputepuu ornieHnBaHus:

Onenka «oTimmyHo» (60mee 80% oT OanIoB JaHHOTO 0JI0Ka KOHTPOJIS) BEICTABIIAETCS TPU
MIOJTHOM PACKPBITHH M aHAJIM3€ OIPEIeICHHOW HaydHOU (y4eOHO-MCCIeIOBaTEeIbCKOW) TEMBbI
pedepara w/wnm A0KIana, apryMEHTUPOBAHHBIX M MPABWIBHBIX OTBETaX HA JOMOJHHUTEIbHbIC
BOIIPOCHI;

Omenka «xopoiio» (66-80% ot 0amioB JaHHOTO OJIOKAa KOHTPOJIS) BBICTABISCTCS 3a
aHaJIU3 OIPEJICIICHHONM HAyYyHO! (Y4eOHO-UCCIIeI0BaTeIbCKOW) 3a1a4l B paMKaxX TeMbI pedepara
W/WIIK JTOKJIaJia, OJJHAKO OITYIIEHBI KJIIFOUEBbIE MOMEHTHI OO CTYJEHT MCIBITHIBAET HEKOTOPHIC
3aTpyJHEHUS MPH OTBETAX Ha JIOTIOJHUTEIIBHBIC BOTIPOCHI;

Omnenka «ynoBieTBoputelbHO» (57-65% oT 0OautoB JaHHOTO OJIOKAa KOHTPOJIA)
BBICTABJISICTCS. B Cllydyae IIOBEPXHOCTHOTO PACKPBITHS M aHalU3a OINPEACICHHOW Hay4YHOM
(yueOHO-HCCIIeI0OBATEIbCKOM) TeMBI pedepaTa W/ Wi T0KIa1a, HATMIUN (PaKTUIECKUX OIUOOK, ;

O1eHKa «yJIOBJICTBOPUTEIBHOY» BBICTABIISICTCS MPH BBITIOJIHEHUHU <57% OT 00beMa TecTa.

Ketic-3amaua MOIIK 1.1-1.3, MOIIK 2.2-2.4, U1K 1.1, UTIK 1.3)

B paMkax nmpakTH4ecKMX 3aHATHI IPOrPaMMOM IIPEyCMOTPEHO UCIIOJIb30BaHUE METOIUK
po0JIEMHO-OPUEHTUPOBAHHOTO O0YYEHUsI, B YaCTHOCTH, TPYIIOBBIX Keiic-3a1a4 — MPOOIEMHBIX
3aJaHuil, B KOTOPBIX OOYYAIOIIUMCS IIPEIIaraloT OCMBICIUTD pPEalbHYI MPO(hecCHOHAIBHO-
OPHEHTHPOBAHHYIO CHTYAI[MIO, HEOOXOIMMYIO JUIS PEHICHUS AaHHON mpoOsembl. CTyaeHTHI
CaMOCTOSATENILHO (DOPMYJIUPYIOT MEJb, HAXOMAT M COOMpaeT HMH(POPMAIMIO, B TOM YHCIE C
UCIoNIb30BaHueM 0a3 maHHbIx Scopus, Web of Science u E-library, ananusupyer ee, BbIIBUTAIOT
THITOTE3bI, WIMYT BApUAHTBHl DEIIEHHs IPOOJIEMBI, (OPMYIHUPYIOT BBIBOJIBI, OOOCHOBBIBAIOT
ONTHMAJIBHOE PEIICHHE CUTYAIlUH.

ITpumep

CemuHap 1. Meroap! uccnenoBaHus KaTaIUTHUYECKUX CBOWCTB

ITerpos Ilerp MBaHOBHMY sIBiIS€TCS acCMPAHTOM IE€pPBOro rojga oOyueHUs W paboTaer
MJIQJIIIMM HAay4YHBIM COTPYJHUKOM B JlaGopaTopuu KaTaJUTHYECKUX HuccienoBaHuil. Hayunas
pabota IlerpoBa, BbImoNHAEMas IMOJ PYKOBOACTBOM mpodeccopa N, mocBsiieHa pa3padoTke
3G(EeKTUBHBIX  TETEPOTEHHBIX  KAaTaJU3aTOPOB  CEJEKTUBHOIO  OKHUCIIEHHS  IpoIlaHa
(OKUCIUTENBHOTO JAETHAPUPOBAHUS) M TNPONMUIIEHA Ta3000pa3HbIM KHUCIOPOAOM B LIEHHbBIE
MPOJYKTHI.

Peakuyyu OKMCIMTENBHOrO ACTUAPUPOBAHMS IPOINAHA [0 MPONMIEHA W OKHUCIECHUS
MPOMMJIEHA IO aKpOJIEWHA SBJISIOTCSA SK30TEPMHUECKUMHU, TPOTEKAIOT Ha OKCUAAX MEPEXOIHBIX
MeTtaiioB mpu temmeparypax 450-550°C u 250-300°C, cOOTBETCTBEHHO, MU MOTYT OBITh
OCJIO’KHEHBI peakusMU TITyO00KOTO OKHCIIEHUSI.

B paMkax BbIOMHEHHMS Hay4dHOH paboThl mo TeMme auccepranuu IleTpoBy ObuTH
MOCTaBJIEHbl 3aJjauM OMpeJesieHus Haubosiee MOJIXOJAIIEr0 COCTaBa KaTajlu3aTropa U3 Cepuu
0o0pa3loB, CHHTE3UPOBAHHBIX COTPYJIHHUKAMH TPYNIbl HPUTOTOBICHHUS TIETEPOTeHHBIX
KaTaJn3aToOpOB, T.€. IPOBECTH CPAaBHEHHE KaTaJUTHUYECKUX CBOMCTB 00pa3loB (KaTaJIUTHUECKYIO
AKTUBHOCTb, KOHBEPCHIO, CEJIEKTUBHOCTH). [l Karaausaropa ONTHUMAJIbHOIO COCTaBa



HEOOXOIMMO NIPOBECTU MNOAPOOHBIE KUHETUYECKHE MCCIEOBAHNUSA Ha MpPUMEpe peakLuu
OKHCJICHUs IIpOIIaHa.

B pacnopsokenun IlerpoBa HMMeEIOTCA KAaTaIUTHYECKHE YCTAHOBKM C pEaKkTOpaMu
pa3iaMYHOrO THIA (CTaTUYECKHE, NPOTOYHBIE), IO3BOJIAIOIINE MPOBOJIUTH MCCIEI0BaHUS
KaTaJINTUYECKUX CBONCTB B PpA3JIMUYHBIX YCJIOBUAX. ACHUPAHTY HEOOXOAHMMO COCTaBUTh M
000CHOBaTh MOAPOOHBIN IJIAH MPEANOIaraéMbIX HCCIEJOBAHUN C YKa3aHHWEM BCEX YCIOBUU U
onepanui.

KpI/ITepI/II/I OLICHMBAHMA 110 BUJAM OLCHOYHBIX CPCACTB TCKYHIICTIO KOHTPOJIA

dopma KOHTPOJIs MaxkcuMaabHOE KOJMYECTBO 0AJUIOB
[Toceuienue 3aHATUI 32
PaboTa Ha mpakTHYECKUX 3aHATHIX (4 3aHATHA) 80
[TpoBepounsie paboThI (5 pabor) 75

NunuBuayansHbie 3aganus (2 pedepara, 1 nokman,
pelieHue 3a1a4)
CyMMapHBIN pEUTHHT Kypca 270

83

3. OueHoYHbIe MaTepHAJIbI HTOTOBOr0 KOHTPOJISA (IPOMEKYTOUYHOM aTTecTaluu) u
KPUTEPUHU OLleHUBAHUS

DK3aMeH B CEbMOM CEeMeCTpe MPOBOIUTCS B muchbMeHHOU (opme B Buae Tecta (MOIIK
1.1-1.3, MOIIK 2.2). [IpoaomxuTenbHOCTh dK3aMeHa 2 yaca. Bormpocsl B 9k3aMEHAIIMOHHOM TECTE
AQHAJIOTMYHBI BOIMPOCAM B KOHTPOJIBHBIX paboTax MpH MPOMEKYTOYHOM KOHTPOJE IIOCIIe
3aBepIICHUs] W3Y4YeHHUs MaTepuana TEeMaTHUYeCKOro pasjesia Ha JIeKIHUSIX M MPaKTHYeCKUX
3aHATHIX.

[TpumepsI BOIIPOCOB:

1. Ha ocHOBe aHaim3a MPEACTABICHHBIX B TaOJIMIC JAHHBIX YKAKHTE, MO KaKOMY
MEXaHHU3MY MIPOTEKaeT OKUCIIEHUE BOIopoAa Ha okcuae BaHaaus V20s,

Tabmua — ConocTaBiieHUE CKOPOCTH KaTATMTHYCCKON PEeaKIMK OKUCIICHHS BOJIOPOIa Ha
OKCHJIaX METAJNIOB CO CKOPOCTSAMH CTaauii B3aUMOJICHCTBHS C KaTaJlU3aTOPOM BOJOPOJA W

KHCJIOPO/Ia.
Oxcun T, K ITpouecc Pha, Po2, CxopocTh E, ITopsnok mo
klla klla npouecca W- 103, k/J[x/Monb H, 0,
cMS/M% - MUH

FexO3 | 498 Karanus 0,83 | 26,66 1,36 80 0,7 0

Boccr-aue | 0,83 1,50 88 0,7 -

Oxuciienue - 0,83 1,50 15 - 0

Co304 | 335 Karamus 0,83 | 26,66 1,27 54 0,7 0

Boccr-une | 0,83 1,30 67 0,8 -

Oxuciienue - 0,83 1,30 21-25 - 0

Zn0O 573 Karanus 0,83 | 26,66 0,25 92 0,7 0

Boccr-ane | 0,83 0,26 84 0,8 -

OxucneHue - 0,83 0,26 - - 0

V205 713 Karamus 0,83 | 26,66 1,24 88 1 0

Boccr-aue | 0,83 0,7 96 1 -

OxkucneHue - 0,83 0,7 50 - 0

A) Peaxiust mpoTeKaeT Mo CIUTHOMY MEXaHHU3MY.

b) Peakuusa nporekaer no craauitHomy MexanusMy Mapca- Ban Kpesenena.

B) Peakuus nporekaer no Mexanusmy JleHrmroopa-XuHIIeIbBY 1a.

I') Peakmust mpoTekaeT napaiesibHO M0 CTaAUHHOMY U CIMTHOMY MEXaHU3MaM.

2. Kak cBsi3aHBI CETICKTHBHOCTD PEaKINi NapIHaTbHOTO OKUCIICHUS Ha OKCHIAX W SHEPTHUS
CBSI3M KMCJIOpOZA B KaTanuzarope?



A) CeneKTUBHOCTD YBEJIMYUBAETCS C POCTOM SHEPTUHU CBSA3HM KUCIOPOJAa B KaTajau3aTope.

b) CenekTUBHOCTh YBEIMYMBAETCS C YMEHBUICHUEM OHHEPrUM CBSI3M KHUCIOpPOJAa B
KaTajau3aTope.

B) DHepruu cBsi3u KUCIOpoO/ia B KaTalu3aTope HE BIUSET HA CEJIEKTUBHOCTD.

I') Hanmuume cnaboCcBA3aHHOTO KHUCIOpPOJa B KaTallM3aTOpe CYIIECTBEHHO CHUXKAET
CEJIEKTUBHOCTh pEaKLUU, OJHAKO B €ro OTCYTCTBHE peElIalollee 3HAUE€HHUE HMEET XapakTep
B3aMMOJICHCTBHS OKHCIISIEMOTO BEIIECTBA C KAaTaIu3aTOPOM.

3. B uem 3akioyaercs OCHOBHOE pa3jiMyhe MEXaHH3MOB MOHOMOJIEKYJISIPHOM
KaTaJIMTUYECKON peakiuu A — B, mpoTekaromieit mo cTaimiiHoOMy MEXaHU3My C 00pa3oBaHUEM
OJIHOTO  CTaOWMIBHOTO  TMPOMEKYTOYHOTO MPOAYKTa, B  CIy4dae JIGHTMIOPOBCKOW U
HEJICHTMIOPOBCKOM KHHETUKHU? BhIBeleHHbIE HA MX OCHOBE KMHETHMUYECKHUE YpPAaBHEHUS UMEIOT
CIEAYIOLINNA BUL:

b,p
w=K — ypaBHeHHe JIenrMiopa- XuHILIEeIbBY 1a
1+b,pa +bs g
_ k pA
W= 0 YPaBHEHHE, BBIBEJCHHOE
1+ =2 +b,p,g JUI HEJIECHTMIOPOBCKON KUHETUKU

A) [Ipennonoxenne 0 KBa3HCTAIMOHAPHOM/CTAIIHOHAPHOM COCTOSIHUH.

b) [Ipennonoxxenre 0 TMMUTHPYIOIIECH CTAIHH.

B) Ilpennonoxenue o Haliuyue KOMIIOHEHTOB, PEArdPYIOMIMX HEMOCPEACTBEHHO W3
ra3oBou (hasbl.

I') [Ipenmonoskenue o caadoit ancopOIUu MPOIYKTA.

Jlyis jomycka K 9K3aMeHY HeOOXOJIMMO TOJyYUTh OIEHKY TEKYIIeTr0 KOHTPOJIS 3HAHUH U
HaOpate He MeHee 50% OalIOB OT TEKYIIETO KOHTPOJS MPH 00S3aTENbHOM BBINOJIHEHUU
OCHOBHBIX 33JlaHuii. Bec sk3aMeHa B HTOrOBOM OlleHKe cocTaBisieT He 6osee 20%.

HroroBas orneHka 1mno JUCHUIUIMHE ONpeaesseTcs M0 CyMMe 0ajioB TEKYIIEro KOHTPOIIs
3HaHMI U dK3aMeHa. COOTBETCTBUE 0AJIOB IK3aMECHAIIMOHHOMN OILICHKE:

>80% OT CyMMapHOIo peTHHra Kypca — «OTIMYHO»;

66—80% OT cyMMapHOTO pEeHTHHTa Kypca — «XOPOIIIO»;

57—-65% oT cyMMapHOTO pelTHHTra Kypca — «yIOBIETBOPUTEIHHOY;

<57% OT CcyMMapHOTO PEeHUTHHTA Kypca — «HEYOBICTBOPUTEITHLHOY.

Nudopmauus o paspadoTunkax

XapnamoBa Tamapa CepreeBHa, KaHJ. XUM. Hayk, kadeapa Gpu3NYecKoi M KOJUIOMTHOU
xumun HanmoHanbHOrO HccineaoBaTenbckoro TOMCKOTO TrocyJapCTBEHHOTO YHHBEPCHUTETA,
JIOLIEHT.



