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1. KoMnerenuyuu n HHAUKATOPbI HX JOCTHKCHHSI, INPOBEPHEMbIC NAHHbBIMU
OLCHOYHBIMHU MaTEepHaJIaMHU

Lenbto OCBOEHMSI TUCIMUIUIMHEI ABISICTCS (POPMUPOBAHUE CIIEAYIOIINUX KOMIIETECHIIUI:

OIIK-1 CnocobeH aHanM3UpPOBaThb M HWHTEPIPETUPOBATH PE3YIbTATHI XUMHYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUN 1 U3MEPEHU.

OIIK-2 Crioco6eH mpoBOAMTE C COOIOACHUEM HOPM TEXHUKH 0€30IaCHOCTH XUMHYECKHH
9KCIEPUMEHT, BKJIIOYasi CHHTE3, aHaJIU3, U3yYEHHE CTPYKTYPhl U CBOMCTB BEILIECTB U MAaTEPUAJIOB,
HCCIIEA0BAHUE IIPOLIECCOB C UX YYACTHEM.

I1K-1 CnocoGeH BBIOMPATh U UCIIOIB30BATH TEXHUIECKUE CPEICTBA U METO/IbI UCTIBITAHUN
JUIS PELIEHUs MCCIEAOBAaTENbCKUX 3a/ad XUMHYECKON HAalpaBJICHHOCTH, I1OCTABJIEHHBIX
CHeUaTucTOM 0oJiee BBICOKOM KBaTU(PHUKALUH.

PesynpTaTamu OCBOEHHUS AUCUUILIMHBI SBJISIOTCS CIEIYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETEHIIUH:

NOIIK 1.1 CuctematusupyeT U aHaTU3UPYET Pe3yJIbTaThl XUMHUECKUX SKCIIEPUMEHTOB,
HaOJI0ICHUH, U3MEPEHUH, a TaK)Ke PE3YyJIbTaThl PACYETOB CBOICTB BEILIECTB U MaTEpUAJIOB.

NOIIK 1.2 IIpennaraeT MHTEPIpPETALMIO PE3YJIbTATOB COOCTBEHHBIX 3KCIEPUMEHTOB U
pacueTHO-TEOPETUYECKUX PabOT C HCIOJIb30BAHUEM TEOPETUYECKHUX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3/ie]IOB XUMHH.

NOIIK 1.3 ®opMynupyeT 3aKIF0YEHUS U BBIBOJIBI IO pe3YJIbTaTaM aHAJIN3a JINTEPATyPHBIX
JAHHBIX, COOCTBEHHBIX SKCIEPUMEHTAJIbHBIX M PAcCueTHO-TEOPETHYECKHX pPabOT XUMHUYECKON
HaIpPaBJIEHHOCTH.

HOIIK 2.2 [IpoBOIUT CMHTE3 BEIIECTB U MATEPHUAIIOB PA3HOU MTPUPOJIbI C UCTIOIb30BAHUEM
UMEIOLIUXCSI METO/IUK.

HNOIIK 2.3 IIpoBOOMT CTaHAAPTHBIE OINEpaluy I ONPEIEICHUS XHUMHYECKOrO |
(a30BOro cocTaBa BELIECTB U MAaTEPHUAJIOB HA UX OCHOBE.

HOIIK 2.4 TIpoBoauT ucciaea0BaHUsI CBOMCTB BEUIECTB U MATEPUATIOB C UCITOJIB30BAaHUEM
CEpUITHOr0 Hay4HOro 000pYI0BAHUS.

UIIK 1.1 IlmanupyeT OTAETbHBIC CTaAWHM HWCCIICIOBAHUS MPH HAIWYWW OOIIEro IUIaHa
HUP.

HIIK 1.3 BeiOupaer TeXHHYECKHE CpPEICTBA W METONbl HCHBbITaHUKW (M3 Habopa
MMEIOIINXCS ) JUIsSl pelIeHUs MOCTaBIeHHBIX 3a1a4 HUP.

2. OueHo4YHbIe MaTepPUAJIbl TEKYIEro KOHTPOJISl U KPUTEPUU OLleHHBAHUS

DJIEMEHTHI TEKYIIETr0 KOHTPOJIS:
— IIPOBEPOYHBIC PAOOTHI;

— penieHue 3aay;

— UHJIMBUTyaJIbHBIE 3a/IaHUS;

— KeWc-3a1aun

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

[IpoBepounass paboTa WCIOJNB3YETCS KaK CPEICTBO IMPOMEKYTOYHOIO KOHTPOJIS
OCTaTOYHBIX 3HAHWH ¥ YMCHHH CTYJCHTOB IIOCJIC 3aBEpIICHHUS H3Y4YCHUs MaTepualia
TEMaTHYECKOTO pa3ziesia Ha JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHUSAX, COCTOSIIEE U3 HECKOJIbKUX
BOIPOCOB WJIM 33J]aHUIA, B TOM 4YHcIie B (hopMe TecTa.

[Tpumeps! NpoBepOUYHBIX PadOT

IIpoBepounas padora Nel, B |

1. I'eTeporeHHbIil KaTanu3 — 3TO SIBJIEHHE YCKOPEHUS CKOPOCTH XUMHMUYECKOW peakluu B
MPUCYTCTBUH BEILECTB-KATAIN3aTOPOB, IPU KOTOPOM. ..

A) KaTanu3aTop U pearupyoline BelecTBa HaXoAaTcsl B pa3HbIX (a3ax.

b) TBepapIe Tena KaTaIu3upyIOT peaKIUi MOJIEKYJI B Ta30BBIX CMECSX.

B) xaTanuzaTop U pearupymolye BerecTBa HaxoIITcs B 0/1HOM (ase.



I') TBepable Tena KaTAIM3UPYIOT PEAKLUU MOJIEKYJI B Fa30BBbIX CMECSAX UM PAaCTBOPAX.

1) peakuusi HauMHaeTcs (MHULMUPYETCS) HA MOBEPXHOCTH TBEPJOrO KaTaliu3aTopa U
Janee MpoJI0JKAETCsl B Ta30BOM WIIM JKUAKOW (Daze 3a CueT BBUIETA C MOBEPXHOCTH aKTHBHBIX
IIPOMEXYTOYHBIX YaCTHIL.

OmnpeneneHneM 4ero sIBJISIFOTCS OCTaJIbHBIE BhIPAKEHUS ?

2. VI3meHsieT u KaTan3aTop cOCTaB paBHOBECHOW ra30Boi cMecu?

A) Ja.

b) Her.

B) IIpu BbICOKOM J1aBJICHUH.

I') Tlpu BBICOKO# TemmepaType.

3. Merannuyeckuil HUKENb YCIENIHO KaTalu3upyeT HpPOLEecC THMIPUPOBAHMS JBOMHBIX
CBsI3eil B HEHACHIIICHHBIX YIIIEBOJOPOAAX TUIIA TPONMIICHA U OyTeHa!

CsHe + Hz «<>CsHeg,

C4Hsg + H2 «>CsH1o.

MoseT au 3TOT MeTaul KaTaJlu3MpoBaTh IMPOLECC NETUJIPUPOBAHUS AJKaHOB THIIA
npormnaxa u Oyrana?

A) Ha.

b) Her.

[Touemy?

4. Ha xaxoM u3 npoduieil noTeHIHalbHOM SHEPTruu BJOJIb KOOPAUHATHI PEaKIIUU

A+B—>P

M300paXkeH peakMOHHBIN MyTh KaTATUTUYECKON peakuu, MPOTEKaroLIel o CTaAuHHOMY
MeXaHu3My ¢ 00pa30BaHUEM OJHOT'O CTAOUIBLHOTO MPOMEXKYTOUHOTO IPOAYKTA:

A+ K — AK,

AK+B —P+K.

1 — npodune peakiuu 6e3 KaraauzaTopa;

2 — ipouIh peaKIuy B MPUCYTCTBUH KaTaIM3aTOpa

EA EA

P+K
N Y
T .
KoopauHaTa peakuum KOOpAMHaTa peakuum

5. HpI/IHHI/IH JENCTBUSA reTCPOTrCHHOr0 KaTajn3aTopa 3aKJIr049acTCsa B TOM, 4TO

A) KaTaJIN3aTop YBCIMYMUBACT IIOIIAAb KOHTAKTA pEAarcHTOB 3a CUHCT pa3BPITOI>'I y,I[eJIBHOI>'I
IOBCPXHOCTHU.

E) KaTaJIn3aTop BCTYIACT B IPOMCIKYTOYHOC XUMHUYICCKOC B3aHMOJICHCTBUE C pcarcHramu,
HaIpaBJIAd pCaKIUIO 110 MIYTU ¢ HAUMCHBIIIUM SHEPTCTUUCCKUM 6apbep0M.



B) xatanmuzaTop KOOpAMHUPYET peareHThl Ha TOBEPXHOCTH OMNpeAeiEHHBIM 00pa3oM,
ofJieryasi ©X B3auMO/ICHCTBUE.

6. Uto sBisieTcs Mepol KaTalUTUYECKOM aKTUBHOCTHU KaTanusaropa?

A). KomudecTBO HMCXOJHOTO peareHra, KOTOpOE JaHHOE KOJMYECTBO KaTalau3aTropa
CIOCOOHO TepepaboTaTh B €AMHUIYY BPEMEHH IPH 33aJaHHBIX COCTaBE PEAKIMOHHOH cpenbl U
TeMIeparype.

B) Jlons McxomHOTO BEUIeCTBa, MPEBPAIIEHHOTO B MIPOAYKTHI PEAKIMH, 10 OTHOIICHHIO K
€r0 UCXOJHOMY KOJIMYECTRY.

B) Jlons mpeBpalieHHOr0 HCXOJHOTO peareHTa, M3pacxoJOBaHHAs Ha 0Opa3oBaHUE
JTAHHOTO MPOJYKTa B COOTBETCTBHH CO CTEXUOMETPHUEH.

7. duddepeHnnanbHas CEIEKTUBHOCTD — 3TO ...

A). 3TO 10Nl MPEBPAIIEHHOT0 MCXOMHOTO peareHTa, U3pacxoJ0BaHHas Ha 0Opa3oBaHUE
n.Cp

e
i
b) otHomenue o01Iero KOJIMYECTBA OIMPEACIIEHHOTO MPOAYKTa, 00pa30BaBIIETOCS MPHU
KOHCYHOM HW3MCHCHHUU CTCIICHU MPCBpallCcHUA HNCXOAHOTO BCHIECTBA, K TCOPCTUYCCKH
CP
ni/ Na-Cu 'XA
B) oTHOIEHHe CKOpOCTH HAKOIUJIEHHUS COOTBETCTBYIOLIETO MPOAYKTa K CyMMAapHOM
CKOPOCTH TPEBPAIIECHUSI COOTBETCTBYIOIIETO BEIIECTBA 10 BCEM HAINPABICHHUSIM, TPOTEKAIOITIM

W
Ha TaHHOM KaTaJu3aTope B TEX KC YCIIOBMSI, T.C. S= ZP .
Wi
1

JAHHOTO IIPOJTyKTa B COOTBETCTBUU CO CTEXUOMETPHEH, T.€. S =

BO3MOXHOMY, T.€. S =

F) JIOJIsT ICXOJHOI'O BEIleCTBa, IPEBPAILICHHOI'O B IIPOAYKTHI peaKIuy, 10 OTHOIIEHUIO K
CA - CAo
Cho

€ro UCXOJHOMY KOJIMYECTBY, T.€. S =

[TpoBepounas padora Ne4, | B

1. [IlpumMeHEeHNEe TEOPHH KPUCTAIUTMYECKOTO IOJII U TEOPUH TOJIS JIMTaHIa K SIBICHUSM
aJIcopOILIMK M KaTaju3a OCHOBAHO Ha...

A) M3MEHEHHWU TPUPOJBI JIMraHIa B KOOPIMHAIMOHHOW cdepe KaThuoHa Meraia Tpu
B3aMMO/ICHCTBHH C PEarcHTOM.

b) ux paccMoTpeHMH KaK IMpPOIECCOB KOMIUIEKCOOOpPA30BaHMS C YBEJIMYCHHEM YHUCIIA
JIMTaH/IOB.

B) u3aMeHeHn cTeneHn OKUCIICHHSI KATHOHA METalljIa IPH B3aMMOICHCTBUU C PEareHTOM.

2. OCHOBHOE OTJINYHE TCOPHHU IIOJIA JIMT'aHA0B 1 TCOPHUU KPUCTAINIMICCKOI'O I10JIsI COCTOUT

A) UCTIONB30BaHUM MPEACTABIEHUS O paciieruieHnu d-opOuTalieil B oJie JIUTaH/I0B;

b) ydere cTpoeHust Turanaos;

B) nopsnke 3anonnenus d-opOutanell B CHIBHOM M CJ1a00OM IOJIAX JIMTaH IOB.

3. Ha ocHoBe aHanu3a Mpe[CTaBIEHHBIX B TaONHIIE JAHHBIX YKaXUTE, MO KAKOMY
MEXaHH3MYy MPOTEKaeT OKUCIICHNE BOI0Opoaa Ha okcuae BaHaaus V20s.

Tabnuma — ComnocTaBlieHuE CKOPOCTH KaTaTUTUYECKON peaKIMy OKUCIECHHUS BOJIOPOa Ha
OKCHJaX METAJNIOB CO CKOpPOCTSIMU CTaJui B3aUMOJACHMCTBHUS C KaTalM3aTOpPOM BOJOpOJa M
KHCJIOPOJa.

Oxcupng | T, K | IIpomecc Pu2, | Po2, | CkopocTh E, [Topsimok mo
klla | k[la | npouecca w-103, | kIx/mMomb | Ho 02
cM®/M?- MuH
Fe,Os | 498 | Karamus 0,83 | 26,66 | 1,36 80 0,7 0
Boccrt-nne 0,83 1,50 88 0,7 -




Oxucienue | - 0,83 (1,50 15 - 0
Co304 | 335 | Karanmus 0,83 | 26,66 | 1,27 54 0,7 0
Boccr-Hue 0,83 1,30 67 0,8 -
Oxucienue | - 0,83 (1,30 21-25 - 0
Zn0O 573 | Karamus 0,83 | 26,66 | 0,25 92 0,7 0
Boccr-Hue 0,83 0,26 84 0,8 -
Oxucienue | - 0,83 |0,26 - - 0
V205 713 | Karanus 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) Peakmust mpoTeKkaeT 1o CIMTHOMY MEXaHU3MY.

b) Peakuus nporekaer no cTaAuiiHOMY MEXaHU3MY.

I') Peakuust mpoTekaer napajuieabHO MO0 CTAAUHHOMY M CIMTHOMY MEXaHU3MaM.

4. Mexanu3m JIeHrMiopa-XvHIIEIbBY/ 1A TPEICTABIISET. . .

A) CIUTHBIM MEXaHU3M KaTaJIUTUYECKOTO OKHUCIICHUSI Ha OKCUAHBIX KaTaau3aTopax.

b) cranuiinbiit MeXaHN3M KaTAIUTUYECKOTO OKMCIICHUS Ha OKCHIHBIX KaTaIn3aTopax.

B) cxemy KaTamuTHUECKOTO OKHMCIIEHHS Ha OKCHUIHBIX KaTalu3aTopax, OMHCHIBAIOIIYIO
CIIMTHOE WJIM CTaJAMIHOE MPOTEKAaHUE MTPOIIECCA B 3aBUCUMOCTH OT YCIIOBUH €TI0 IPOBEICHHUS.

5. B ueM ¢pu3nyeckuil CMbICI 3aBUCUMOCTH SHEPTUHM aKTUBALIMK WJIH CKOPOCTH PEaKIuu
BKJIIOYAIONINX SHEPTrUU CBS3M/TEIJIOTHI pEeakIMu B BUJE
«BYJIKAHOOOPA3HOI» KPUBOM, HAOIIOAAEMOU pa3IMYHBIMU aBTOPAMH?

OT pA3JIMYHBIX I1apaMeTpoOB,

A
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AH,g KKan/mornb
3aBUCUMOCTE KaTaIUTHYECKOU

AKTHBHOCTH OKCHAOB B

BOJIOpOJIA
oOpa3oBaHHs

npu  150°C

OKHCJIICHHUH
OHCPIrun
MMPOMCIKKYTOYHBIX

coenuHennit no B.A. Poiitepy u I'.H.
lonauny B mpenmnosioxkeHHH 0Opa3oBaHUs
HU3IINX OKCUIOB
A) CKopOoCTb peaKiiy yBEIUYUBACTCS C YMEHBIICHUEM HEPTUU CBS3U/TEIIIIOTHI PEaKIIHH.
b) MakcumanbsHasi CKOPOCTh KaTaTUTHYECKON peakiui AOCTUTAeTCs MPU ONTUMATBHOU
SHEPTUHU CBSI3U PEAreHTOB C KaTaJIU3aTOPOM.
B) CxopocTb peakiiuu yBeITH4IUBAETCSA C POCTOM SHEPTHH CBSI3U/TETUIOTHI PEAKIIHH.
6. YpaBuenue bpencrena-Ilonsau-CemMeHoBa npeacTaBiser. . .
A) TeopeTHuyEeCKOE YypaBHEHME, CBS3BIBAIOIIEE HSHEPTUI0 AKTUBALUMU (KUHETHUYECKUU
napaMmeTp) U SHTANBINIO0 (TEPMOAMHAMUYECKUIN TTapaMeTp) Ui CEPUM PEeaKiuil, MPOTEKAOIINX
110 OJIHOMY M TOMY K€ MEXaHHU3MY.

W/Wmax

1.0~

0.01 -

| | 1 1 1 S

B4 0 4 B LRT)

OTHOCUTENRHOS W3MCHEHHE CKOPOCTH

peakuy MPU OTKJIOHEHWM DHEPTUU CBS3H ( OT
OIITUMAJILHOM, MOJTyYEHHOE Ha  OCHOBE
cootHomeHus bpencrena-Ilonsaan, au=02=0,5



b) xoppenslnoHHOE COOTHOLIEHHUE, CBS3bIBAIOIIEE SHEPIUI0 AKTUBALMK (KHMHETUYECKUM
IapaMeTp) U SHTAIBINIO (TEPMOAMHAMUYECKUI ITapaMeTp) Ul CEPUM peakluil, MPOTEKarOIINX
110 OJJTHOMY U TOMY K€ MEXaHU3MY.

B) Teopernueckoe ypaBHEHHUE, CBS3bIBAIOIIEE HHEPIUI0 AKTUBALMHU (KUHETHUYECKUN
IapaMeTp) U SHTAIBINIO (TEPMOAMHAMUYECKUI ITapaMeTp) IHUPOKOTO Kpyra peakLuil.

B) koppensimoHHOE COOTHOIIEHHE, CBA3BIBAIOLIEE SHEPTUIO aKTUBALUU (KUHETHUECKUN
IapaMmeTp) U SHTAIBINIO (TEPMOAUHAMUYECKUI TapaMeTp) IHUPOKOT0 Kpyra peaxiiuil.

7. Kak 3aBHCHT CKOPOCTh PEAKLIUH IJIsi OOJIBIIMHCTBA PEAKIMA TITyOOKOT0 OKHUCICHHUS Ha
OKCHJIaX OT SHEPI'HH CBSI3U KUCIOpOJa B KaTaiuzarope?

A) YBenuuuBaeTcsi C pOCTOM 3HEPIUHU CBSA3H KHCIIOpO/ia B KaTaau3aTope.

b) YBenuuuBaercs ¢ yMEHbIIEHUEM SHEPTUU CBSI3U KHUCIOPOJIa B KaTalu3aTope.

B) He 3aBucut o1 sHEpruu cBsI3u KUCIOPO/Ja B KaTaJIu3aToOpE.

8. CenleKTUBHOE (MapIHAIbHOE) OKUCICHUE — ITO. ..

A) mpouecc OKHCIEHHUS ¢ 00pa30BaHUEM COECTUHEHUI B IMPOMEXKYTOUHBIX COCTOSHHSX
OKHCJICHUS.

b) nponecc okucnenus ¢ oOpa3oBaHHMEM KOHEUHBIX, TEPMOJMHAMHYECKUN YCTOMUMBBIX
COCIMHEHMU.

Kpurepun onenuBanus:

Or11eHKa «OTJIMYHO» BBICTABIISAETCS TIPH BBIMOTHEHNH >80% 0T 00beMa TecTa;

OreHKa «XOPOIII0» BBICTABIISICTCS TIPH BhITIoTHEHUN 66—80% OT 00BheMa TecTa,

OreHKa «yJIOBJIETBOPHTEIHHO» BBICTABIIACTCS TPH BBITOJHEHUU 57-65% oT oObeMma
TecTa;

Or1eHKa «yJI0BJIETBOPUTEIHLHOY BBICTABIISECTCS MPH BBIMOJHEHNH <57% OT 00beMa Tecra.

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

Jlj1 TpOMEXYTOYHOTO KOHTPOJISL CTYJEHTOB MPOrpaMMOil TUCIUILIMHBI IPEAYCMOTPEHO
BBITIOJIHEHNE HWHAWBUIyallbHOTO 3aJaHUS B BUJE pEIICHMs 337ad Ha aHAIW3 KUHETHYECKUX
ypaBHeHUMH, TU(DHPY3MNOHHBIX PEKUMOB U JIP.

[Tpumeps 3a1au:

3agaya 1
B pamkax xuHeTHueckoil mojenu JleHrmMiopa HanmuIIWTE CTAaJAUU W BBIBEAUTE ypaBHEHUE IS
CKOpOCTH Mapoda3zHoil MOHOMOJIEKYJISIPHON peakluy JeruapaTaliy 3TaHoIIa

C2Hs0OH = CyH2 + H20,
MpOTEKalolmeld Ha  alllOMOOKCHJIHOM  Kartaiu3aTope Tmpu Temreparypax 230-400°C.
[Ipoananu3upyiiTe, Kak H3MEHHUTCS IOJYYEHHOE BBIPAKEHHUE JJISi CKOPOCTU PEaKIUH IS
CJIEYIOIIUX YCIOBHI:

a) BBICOKas TeMIlepaTypa peakiluy, aacopOIHs BCEX BEIIECTB Maa;

b) ymepenHast TemMIiepaTypa peakiiuu, CHIIbHas aIcOpOIns 3TaHoIa, aCcopOIHs OCTaTbHbBIX

BEIECTB Maia;

C) HH3Kas TeMIlepaTypa peaKiii, CUIbHAsK acopPOIUst STaHOa U BOJIbI.
Jliig kaXk0ro cimydasi yka3zaTh OOUIN MOPSIIOK U YaCTHBIE OPSAIKU PEAKIMil 10 KOMIIOHEHTaM, a
Takke d(Q(HEeKTUBHYIO PHEPrui0 akTuBanuu E (B HOTAIlMM PHEPrUM aKTHUBAIMH MOBEPXHOCTHOM
peakiuu Ea v sHTaNBIUK agcopOiin KoMmmoHeHToB AH;).

Kpurepuu onieHuBaHUs:

O1eHKa «3a4T€HO» BBICTABIIAETCS CTYAEHTY, €CIIU BBINOJIHEHO 6osiee 60 % oT nomariHei
paloTHI.

OneHka «HE 3auTEHO» BBICTABISETCA CTYAEHTY, €ClIM BbIONHEHO MeHee 60 % ot
JOMallHed paboThl.

WNupuBunyaneubie 3amanus (MOTIK 1.1-1.3, MOIIK 2.3, UOIIK 2.4, UTIK 1.1, UTIK 1.3)



NunuBuayanpHble 3a1aHus B GpopMme pedepara U JOKIaa HCIONb3yeTcs KaK CpelCTBa
MPUBUTH CTYJCHTaM Ha4yallbHbIC HABBIKH HCCIIEIOBATEILCKON palbOThHI, a B Cllydae JOKIaaa — U
HAaBBIKOB MyOJMYHOTO BBICTYIUICHHs. Pedepar u  gokinam  SBISIOTCA  TPOAYKTaMU
camocTrosTenbHON paboTel ctyneHTa (CPC), mpencraBnstomumMu co00i KpaTKOE H3II0KEHUE B
nuckMeHHOM (pedepar) Wi yCTHOM (IOKIIa) BUIE MOTYYCHHBIX PE3yJLTATOB TEOPETHIECKOTO
aHajM3a OmpeneNeHHON HaydHOH (yueOHO-MCCIIeOBATEIbCKOM) TEMBI, TJ€ aBTOP PACKPBHIBACT
CYTh HCCJIETyeMOT0 BOIPOCA, TPUBOIUT PA3IMIHbBIC TOUYKH 3PECHUS, a TAKIKE TIPU HEOOXOAMMOCTH
CcOOCTBEHHOE TOHUMAHHE MTPOOIIEMBI.

[Tpumepsr TeM pedepata
Pedepar «MeTozp! nccnenoBaHus reTepOreHHbIX KaTaau3aTOPOB» 110 BEIOOPY CTYyI€HTa
- peatrenoga3opbiii ananus (POA);
- PODC;
- UK cniekrpockonus;
- KP cnextpockonus (crniekrpockonus Pamana);
- [IDM, nudpaxiys MeaaeHHbIX 2JIEKTPOHOB, DJIA;
- COM, DJIA;
- SIMP;
- DJNEKTPOHHAs CIEKTPOCKOINMS WM CIIEKTPOCKOIHS B Y D- 1 BUAMMOM JINAIIa30HE;
- MéccbayapoBcKasi CIIEeKTPOCKOTIHS;
- TIIP u TII[] meTonsi;
- aJICOpOITMOHHBIE METOIbI

O0beM pedepata 25-35 crpanuil

Crpykrypa pedepata

-BBenenue;

- du3nyeckas OCHOBA METO/Ia;

- Haznauenne meTona;

- Bo3MOXHOCTH 1 OrpaHHYeHUSI JJIsl UCCIIEIOBAHUS T€TEPOTCHHBIX KaTaIM3aTOPOB;
-3aKIIr0YeHue;

- CMCOK IUTEpaTyphl.

HeoTbemiieMbIM IPOTYKTOM yUEOHOM IEATEIBHOCTH B PAMKaX MPAKTUYECKOTO 3aHATHS 110
TeMe «MeTOoAbl UCCIENIOBaHHUS T'eTEPOreHHBIX KaTallu3aTOpOB», MPOBOJMMOro B (opme
KOH(EPEHIIMU, SBIISICTCS CBOJHBIM KOHCIEKT. KOHCHEKT mpeacTaBisieT KpaTrKyl 3aluch
OCHOBHBIX XapaKTEPUCTHK, PACCMOTPEHHBIX B PAMKaX 3aHITHS METOJIOB ((pr3UIecKasi OCHOBA, YTO
MO3BOJISIET OINPE/ICIUTh, BO3MOXXHOCTA ¥ OTPAHWYCHHUS Il HMCCICIOBAHUS TETEPOTrECHHBIX
KaTaJlu3aTopOB).

DeMEHT KOHCIIEKTa, COCTABIISIEMOTO CTyIEHTaMHU

MeTton Pentrenodazoneiii anamus (POA)
dusmnyeckas OCHOBa
MeTo/a.

Yro 11o3BoJIsIET
ONpPEeIEIUTh?

Bo3moxnocTu u
OTrpaHUYEHUS METOJA
JUUTS. UICCIIEIOBAHMS
TreTePOreHHbIX
KaTaJn3aTopoB.

Meron PentrenoBckas ¢potoanekTpoHHas criekrpockonus (POIC)




duznueckas ocHOBa
METOo1a.

Yro no3BoIIET
ONPENICTUTH?

BosmoxxaOCTH 1
OFpaHI/I‘IGHI/Iﬂ METOoaa
JUUIS MCCIICIOBAHUS
TeTePOreHHBIX
KaTaJn3aTopoB.

Kpurepun onenuBanus:

Onenka «oTinuuHo» (60mee 80% oT OanioB JAHHOTO OJ0Ka KOHTPOJIS) BBICTABIISETCS MPU
MOJTHOM PACKpPBITHM M aHAJIU3€ OMPEEICHHOM Hay4dHOU (y4eOHO-MCCIIEeIOBATEIhCKON) TEMBI
pedepara w/wnm A0KIana, apryMEHTUPOBAHHBIX M TPABWIBHBIX OTBETAaX HA JONOJHHUTEIHHBIC
BOTIPOCHI,

Omnenka «xoporio» (66-80% ot 0amioB JaHHOTO OJIOKAa KOHTPOJIS) BBICTABISCTCS 3a
aHaJIN3 OIpe/IeJICHHON HayuyHOU (y4eOHO-HCCIIeI0BaTeNIbCKON) 3a1aul B paMKax TeMbl pedepara
W/WIH JIOKJIaJia, OJTHAKO OITYIIEHBI KITFOUEBbIE MOMEHTHI OO CTYJCHT MCIBITHIBAET HEKOTOPHIC
3aTpyAHEHUS TPU OTBETAX HA JOMOIHUTEIHHBIE BOPOCHI,

Omnenka «ymosierBoputenbHo» (57-65% oT OaioB JaHHOTO OJIOKAa KOHTPOJIS)
BBICTABIISIETCST B Cllydae MOBEPXHOCTHOTO PACKPHITHS W aHAM3a OINPEICICHHOW HAayYHOU
(yueOHo-Hccae10BaTEIbCKOM ) TeMBbI pedepaTa W/Win TOKIaaa, HATHIUH (aKTUIECKUX OIMHOOK, ;

Or1eHKa «yJI0BJIETBOPUTEIHLHOY BBICTABIISICTCS MPHU BBIOJHEHNH <57% OT 00beMa Tecra.

Keiic-3amaga MOTIK 1.1-1.3, MUOTIK 2.2-2.4, UTIK 1.1, UTIK 1.3)

B pamkax mpakTH4eCKHUX 3aHATHI OpOrpaMMO MPEAYCMOTPEHO UCTI0JIb30BAHUE METOIUK
POOJIEMHO-OPUEHTUPOBAHHOIO 00YYEHHUSI, B YACTHOCTHU, TPYNIOBBIX Keic-3a/1a4 — MPOOIEeMHBIX
3aJlaHui, B KOTOPBIX OOydYarolIMMCs MpeajaraloT OCMBICIUTHh peallbHyI0 NpodecCHOHaIbHO-
OPUEHTHUPOBAHHYIO CHUTYallMI0, HEOOXOIUMMYIO Ul peleHus JaHHOW mnpoOneMbl. CTyAeHTHI
CaMOCTOSTEIIbHO (POPMYIHPYIOT II€JIb, HAaXOIAT W coOMpaeT WHGOpPMAIMIO, B TOM YHCIE C
HCIOJIb30BaHneM 0a3 maHHbIX Scopus, Web of Science u E-library, ananusupyer ee, BeIABHTArOT
TUIOTE3bl, MINYT BapHaHThl peUICHUS MpoOJieMbl, (OPMYIUPYIOT BBIBOJABI, OOOCHOBBIBAIOT
ONTUMAJILHOE PEIICHUE CUTYaIUH.

[Tpumep

Cemunap 1. MeToapl vcciieoBaHUs KaTAJIUTUYECKUX CBOWCTB

Ilerpos Ilerp VBaHOBMY sBiISIETCS aCHMPAHTOM IEPBOrO rojpa oOydeHus U paboTaer
MJIQJIIMM HAay4HBIM COTpYAHHUKOM B JlabopaTopum kaTanuTHueckux uccienoBaHuid. Hayunas
pabota IlerpoBa, BbINOJNHSEMas MOJA PYKOBOJCTBOM Ipodeccopa N, mocsiieHa pazpaboTke
3QQEKTUBHBIX  TIETEPOreHHBIX  KaTalu3aTOpOB  CEJIEKTHBHOTO  OKHUCIEHHMs  IpOIaHa
(OKHCIUTENBHOTO JETUAPUPOBAHUSA) U NPONMIEHAa TIa3000pa3HbIM KHCIOPOJOM B LIEHHBIE
IPOAYKTHI.

Peakiuy OKUCIUTENBHOrO JAETMAPUPOBAHUS IIpOMaHa J0 MPONWIEHA M OKHUCICHHUS
IIPONMJIEHA JI0 aKpOJIEHHA SBISIOTCS SK30TEPMUUECKUMU, NMPOTEKAIOT HA OKCHAX MEPEXOHbBIX
MetayuioB npu Temnepatrypax 450-550°C u 250-300°C, cOOTBETCTBEHHO, U MOTYT OBITbH
OCJIOKHEHBI PEaKIUAMHU TITyOOKOrO OKHCIICHHUS.

B pamkax BbIMONHEHMS Hay4yHOM paboTel mo Teme auccepranuu I[letpoBy Obun
MIOCTaBJICHbl 3aJjauydl ONpezeseHus HauloJiee MOAXOMAIIEr0 CocTaBa KaTalau3aropa M3 Cepuu
00pa3lloB, CHHTE3UPOBAHHBIX COTPYJHHUKAMH TPYNIbl HPUTOTOBICHHUS TETEPOreHHBIX
KaTaJIn3aTopoB, T.€. IPOBECTH CPABHEHUE KATATUTUUECKUX CBOMCTB 00pa3loB (KaTaIMTHUECKYIO
aKTUBHOCTb, KOHBEPCHIO, CEJIEKTMBHOCTH). /[lns Karanu3aTopa ONTHMAJIbHOIO COCTaBa



HEO0OXOMMO TMPOBECTH TMOAPOOHBIC KHHETUYECKHE HCCIICIOBAHUS Ha TPUMEPE PEaKIuu
OKHCJICHUS MPOIIaHa.

B pacnopsoxkenun IletpoBa MMEIOTCA KATAIMTHUYECKUE YCTAHOBKM C PEAKTOpaMU
pPa3jiniHoro TUulia (CTaTI/IlIGCKI/Ie, HpOTO‘-IHLIe), MO3BOJIAOIUE IMPOBOAUTL HMCCICAOBAHUSA
KaTaJIMTHYECKUX CBOMCTB B PAa3JIMYHBIX YCIOBUSAX. ACIHUPAHTY HEOOXOAWMO COCTaBUTh M
000CHOBATh TOJPOOHBIN TUIAH MPEANOIAraeMbIX UCCICIOBAHUI C yKa3aHWEM BCEX YCIOBHU U
onepaunuu.

KpI/ITepI/II/I OICHUBAHMA 110 BUJAM OLUCHOYHBIX CPCACTB TCKYIICTO KOHTPOJIA

dopma KOHTPOJIst MakcumanbHOe KOJIMYECTBO OAJIIOB
[Toceuienue 3aHaTU 32
Pabota Ha npakTHYeCKUX 3aHATHIX (4 3aHsTUSA) 80
[IpoBepounbie padboThl (5 paboT) 75
NnnuBuayansHble 3ananus (2 pedepara, 1 noknan, 83
pelIeHue 3a1a4)
CyMMapHbIN peHTHHT Kypca 270

3. OnleHOYHbIE MaTepPHAJILI HTOTOBOr0 KOHTPOJIsI (POMEKYTOYHOI aTTecTaluu)
KPUTEPHUHU OLlCHUBAHUS

DK3aMeH B CE€bMOM CEMECTpe MPOBOIUTCS B MUcbMeHHOM (opme B Buze tecta (MOIIK
1.1-1.3, UOIIK 2.2). [IpoaomKuTensHOCTh 9K3aMeHa 2 aca. Bompocs! B 9k3aMeHAIIMOHHOM TeCTe
aQHAJIOTUYHBI BOIpPOCAM B KOHTPOJIBHBIX pabOoTax MpH NPOMEXKYTOYHOM KOHTpPOJIE IOCIie
3aBepUICHUS] M3Y4YEHHs] MarepHuajia TEMaTH4eCKOro paszjena Ha JIEKIHUSIX M MPaKTHYeCKUX
3aHATHUSX.

[TIpumepsl BOpoCoB:

1. Ha ocHoBe aHanM3a NpeICTAaBICHHBIX B TaOJMIE MAHHBIX YKAXHUTE, MO KaKOMY
MEXaHU3My MIPOTEKAeT OKUCICHHE BOIopoJa Ha okcuae BaHaaus V20s,

Tabmuia — ComocTaBiieHHe CKOPOCTH KaTATUTHYECKOW PEeaKIIMu OKUCICHUS BOJOPO/Ia HA
OKCHJaX METAJUIOB CO CKOPOCTSMH CTaauil B3aMMOJAEWUCTBUS C KaTaau3aTOpoM BOJOpOJAa U

KHCJIOPOJIa.
Okcun | T,K IIporecc Phz, Poz, CxopocTh E, [Topsimok mo
klla klla nponecca W- 103, KJ1K/MOJTB H, 0,
eM®/M? MuH

Fe,Os | 498 Karamus 0,83 | 26,66 1,36 80 0,7 0

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

Oxkucienue - 0,83 1,50 15 - 0

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

Boccr-aue 0,83 1,30 67 0,8 -

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

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

Boccr-aue 0,83 0,26 84 0,8 -

OkucneHue - 0,83 0,26 - - 0

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

Boccr-nne 0,83 0,7 96 1 -

OkucneHue - 0,83 0,7 50 - 0

A) Peakuust IpOTEKAET MO CIUTHOMY MEXAHU3MY.

b) Peakmus nmpotekaer no craguitHomy Mexanusmy Mapca- Ban Kpesenena.

B) Peaxnust nporekaet o Mexanuszmy JleHrmiopa- XuHienbByaa.

I') Peakiust mpoTekaeT napaiesbHO M0 CTaAUHHOMY U CIMTHOMY MEXaHU3MaM.

2. Kax cBs3aHBI CEJIEKTUBHOCTh PEAKIIUI NapIIHabHOT'O OKUCIICHUS HA OKCHJIAX U SHEPTUs
CBSI3M KMCIIOPOZA B KaTtaau3arope?



A) CeneKTUBHOCTh YBEJIMUMUBAETCSI C POCTOM SHEPTUU CBS3U KUCIOPOJA B KaTaau3aTope.

b) CenexkTuBHOCTh YBEIWYUBAETCS C YMEHBIIEHHWEM DSHEPIHMHM CBS3M KUCIOpoAa B
KaTaJIn3aTope.

B) Duepruu cBsi3u KUCIOPO/Ia B KaTaIM3aTOPE HE BIMUSET HA CEIEKTUBHOCTD.

I') Hanmnume cna®oCBSI3aHHOTO KHCJIOPOAAa B KaTalM3aToOpe CYIIECTBEHHO CHMYKAET
CEJIEKTUBHOCTh PEAaKLUHU, OJHAKO B €ro OTCYTCTBHE peElIalolllee 3HAUEHHE HMEET XapakTep
B3aMMOJICHCTBUS OKHUCIIIEMOI0 BEIIECTBA C KaTAIU3aTOPOM.

3. B dYem 3akmouaercs OCHOBHOE pas3lIMuUMe€ MEXaHU3MOB MOHOMOJICKYIISIPHOM
KaTaJUTHYECKON peaknuu A — B, mpoTekaromiei 1o craguitHoMy MeXaHU3My ¢ 00pa30BaHHEM
OTHOTO  CTAaOMJIBHOTO  MPOMEKYTOYHOI'O  MPOAYKTa, B  Cllydae JICHTMIODOBCKOM U
HEJICHTMIOPOBCKOW KUHETHUKU? BhIBeJeHHBIE Ha WX OCHOBE KMHETUYECKUE YPABHEHHUS UMEIOT
CHEAYIOUIUNA BU:

b.p
w=Kk ATh ypasHenue Jlenrmropa-XuHIensBy1a
1+b,p, +bg P
_ k pA
w=k—A—— YDaBHEHHME, BBIBEIEHHOE
1+ Pe bs Pg IS HEJIEHI MIOPOBCKOI KMHETHUKH

A) IlpennonoxxeHnue o KBa3uCTaIMOHAPHOM/CTAI[HIOHAPHOM COCTOSTHUH.

b) [Ipenmnonoxenue o TMMUTHPYIOIIEH CTaAHH.

B) IlpeamonokeHne 0 HamWyne KOMIIOHEHTOB, PEAarvpyONINX HEMOCPEICTBEHHO W3
ra3zoBoii (a3bl.

I') Ilpennonoxenue o cnaboit ancopOIuu MPOAYKTA.

Jlia pomycka K 5K3aMeHy He0OXOJIUMO MOJIYyYUTh OLEHKY TEKYIIero KOHTPOJIsSl 3HaHUH U
HaOpate He MeHee 50% OamIoB OT TEKyHIEro KOHTPOJS MpU 0053aTENbHOM BBINOJIHEHUU
OCHOBHBIX 3aJlaHii. Bec 3k3aMeHa B UTOroBOM OLIEHKE cocTaBiseT He Ooiee 20%.

Hrorosas oleHka Mo AUCHUIUIMHE OMpPEAESeTCs M0 CyMMe 0alllIOB TEKYIIEro KOHTPOJIS
3HaHUH 1 dKk3aMeHa. COOTBETCTBUE OAJUIOB DK3aMEHAIMOHHOM OIlEHKE:

>80% 0T CyMMapHOI0o peiTHHIa Kypca — KOTIUIHOR;

66—80% 0T cymMMapHOro peHTHHra Kypca — «XOPOIIO»;

57—65% oT cyMMapHOro pelHTHHra Kypca — «yJI0BIETBOPUTEIHHOY;

<57% OT CyMMapHOI0o peiTUHIa Kypca — «HEYJOBIETBOPUTEIBHOM.

HNudopmanmsi o pazpadboTunkax

XapnamoBa Tamapa CepreeBHa, KaH/I. XUM. Hayk, Kadeapa (pU3NIEcKOl U KOJUIOUTHOM
XUMUM HalMoHanbHOTO HCCIEA0BATEIBCKOTO TOMCKOTO TOCYJapCTBEHHOTO YHUBEPCHUTETA,
JIOLICHT.



