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1 OHEHOYHBIE CPEJJCTBA JIJII TEKVIIEI'O KOHTPOJIA YCIIEBAEMOCTHU

Tema 1 Denomenonocus kamanusa.
1. Karanus u katanutuueckue peakuuu. [IoHsATHS u onpeaeaeHus.
2. Kimaccudukarus KaTaTuTHICCKUX PEaKIIUM.
3. OCHOBHBIE CXEMBI MEXaHU3MOB F'OMOI'CHHOI'O KaTaJiu3a.
4. Katanuzatop u unaykrop. [loHsTus u onpeaeneHus.
5. OCHOBHBIE TPUYMHBI TOBBIIIEHUS] CKOPOCTH KaTaJTUTUYECKUX PEAKIUM.
6 depMEHTAaTUBHBIN KaTajus.
7 KoncraaTa Muxasimca 1 €€ CMBICIT.
8 [Ipocreiinias cxema MexaHu3Ma ()EPMEHTATUBHOTO KaTalln3a U €€ KHHETUYECKOE OMMCaHUE.
9 Kucnorssle QyHKIIMH KaK (aKTOp KOPPEISAIHH KUCIOTHO-OCHOBHOTO KaTaju3a.
10. Kunetnka peakiuii ¢ KUCIOTHBIM KaTaJlu30M B paMKaX CXEMbI IIPOTOTPOITHOTO MEXaHU3Ma.
11. KuciaoTHO-OCHOBHOM KaTalinu3 Kak (PYyHKIIUS CHITBI KUCITIOTHI MU OCHOBAHMUSI.
12 VpaBHenus bpeHcrena u ux cMbICIL.
13 KucimoTHO-OCHOBHBIH KaTaiu3 B KOHIIEHTPUPOBAHHBIX pacTBOpax.

Tema 2 I'omozennwlii Kamanus.
0. BapuaHTs! KaTanu3a U UX XapaKTepUCTUKA.
1. KuHeTuka peakuil ¢ KUCIOTHBIM KaTaJu30M B paMKaX CXEMbI IPOTOTPOITHOTO MEXaHHU3Ma.
2. KucinoTHo-0CHOBHOH KaTanu3 Kak (PyHKIUSA CHUIIbI KUCIOThI MJIM OCHOBAHMUS.
3 VpaBHenus bpeHcrena u ux cMbICII.
4 KHCJIOTHO-OCHOBHBIN KaTaju3 B KOHIIEHTPUPOBAHHBIX PACTBOPax.
5 KucnotHble pyHKINU KaK (HaKTOP KOPPENSILIMYA KUCIOTHO -OCHOBHOI'O KaTaln3a.
6 depMEHTAaTUBHBIN KaTajus.
7 Konctanta Muxasnuca u ee CMbICIL.
8 Ilpocreiimas cxema MexaHu3Ma (PePMEHTATUBHOTO KaTalln3a U €e KHHETHYECKOe OMUCAHMUE.
9. CMBICT ¥ CTPYKTYpa KHUCIOTHBIX (DYHKIIUH.
10 Cwmbica u CTpYKTypa KUCITOTHBIX (DYyHKITUH.
11. YpaBHenus bpeHcrena kak yacTHBIN citydail KOppeIsIUOHHBIX ypaBHEeHUH ["ammerTa.
12 HaxoxJaeHne KHHETUYECKUX MapaMeTpOB peakiuii ¢ GepMEHTaTUBHBIM KaTaTH30M.
13. KucnoTHO-OCHOBHBIN KaTaau3 ¥ €r0 Pa3HOBUIHOCTH.
14. DddexTrBHAT KOHCTAHTa CKOPOCTH M €€ CTPYKTypa AJisi crienu(UIeckoro u oOmero Kuc-
JIOTHO-OCHOBHOT'O KaTaJu3a.
15. 3aBucumocTh 3¢ (HeKTUBHON KOHCTaHTBI CKOPOCTH OT pH 1 uX uHTEpHpeTaus.
16 KuneTnka peakiuii ¢ KUCIIOTHBIM KaTaJIM30M B paMKaX CXeMbl IIPOTOJIMTHYECKOTO MEXaHU3Ma.
17. BapuaHThl KaTanu3a U UX XapakTepUCTHKA

Tema 3 I'emepozennwiii kamanus.

1 Ponp afgcopOuny B KUHETUKE T€TEPOr€HHBIX KaTATUTHUYECKUX PEaKIUii
2 HeotHOPOJHOCTH MOBEPXHOCTH KaTaJIH3aTOPOB, HAHECCHHBIE KaTalIN3aTOPHI.
3 DHeprus aKTUBALMU IeTEPOreHHBIX KaTaIUTUYECKUX PeaKLnii
4 AncopOuuoHHas U IPOMEKYTOUHas 00JaCTH IT'eTePOreHHOI0 KaTauu3a
5 Buemneauddy3nonHas 1 IpOMEKyTOYHAS 001aCTH FreTePOreHHOTO KaTan3a
6 Buytpunuddysznonnas u BHyTpUKHHETHYECKask 0071aCTH F€TEPOreHHOro KaTanusa
7 CoBpeMeHHbIe Teopur (GYHKIIMOHUPOBAHUS I'€TEPOreHHBIX KaTaln3aTOpPOB.

Tema 4 Ocnognvle cmaduu 2emepozenno-Kamanumuyeckux peaxyuil. Ilpunyunot npuzo-
MOo61eHUA A0COPOUUOHHBIX KAMAIUIAMOPOG.
1. MonHble, paAuKaIbHbIE U MOJIEKYJIIPHBIE MEXAHU3MBI.
2 I'eTepOreHHbIN KaTaaus.
3. Knaccuduxkanus u cTpyKTypa MOPHUCTHIX Tell.
4. AncopOIMOHHBIE METO/IBI UCCIIEIOBAHUS CTPYKTYPBI IOPUCTHIX TEll.
5. TpeboBanusi, mpeabsABIsSeMble K IPOMBIIIUIEHHBIM KaTaJu3aTopaM U K MOPUCTON CTPYKType Ka-
TaJIU3aTOPOB.



6 Turbl reTepOoTeHHBIX KaTaTu3aTOPOB U OCHOBHBIE METO/IbI UX OJTyYe-HHUSL.

7 IlonydyeHue reTeporeHHbIX KaTalu3aTOPOB METOJIOM COOCAXKICHUSI.

8 [lonyudeHue reTeporeHHbIX KaTaiu3aTOPOB MEXaHUYECKUM CMEIIUBAHU -EM

9 Ilony4eHue MIaBJIEHbIX FETEPOreHHBIX KaTaau3aTopoB

10 IMony4yeHune reTeporeHHbIX KaTaanu3aTOPpOB METOIOM BhIIIETa4YnBaHUS

11 INony4yeHue reTepOreHHBIX KaTalu3aTOPOB METOJOM HAHECEHHUS! aKTUB-HOTO KOMIIOHEHTa Ha
HOCHUTEb.

12 OcHOBHBIE CTAINU FeTEPOTEHHO-KATATUTUUYECKUX PEAKITUi

13 ®usnueckas aacopOIusi U XeMOCOpPOIMs KaK CTaJUU TeTePOTreHHO -KaTaTuTHUECKUX TPOoIiec-
COB.

14 JleHrMropoBcKasi KHHETHKA KaTATUTHYECKUX peakiuii: moaenu JIburmiopa —XuHIIENbBY1a U
Pununa-Mnu.

15 Buj KHHETUYECKUX YpaBHEHUN B 3aBUCHMOCTH OT MPUPOJIBI IUMHUTUPY -FOIICH CTaIuHU.

16 XapakTtepucTHKa METOIOB IPOIUTKU U OCAXKICHUS — COOCaXACHMs. 1IX TOCTOMHCTBA U HEJ0-

CTaTKH.

17 Pacnipenenenue akTHBHOTO KOMIIOHEHTA IO TPaHyJIE.

18. CnieunanbHble METOIbI IPUTOTOBICHHUS KaTallu3aTOPOB.

19 XapakrepucTuka MopuCTOi CTPYKTYPBI K METOIbI €€ CO3TaHMUS.

20 Mukpo-, Me30- ¥ MaKpOTIOPHI.

21 Ompenenenue yaeabHON OBEPXHOCTH KaTaJIn3aTopa.

22 Ananu3 u30TepMBI 2ICOPOITUHU TIOPUCTOTO TETa.

23 AncopOIMOHHBIE METOIbI ONIPEACIICHHS YISIBbHOM MOBEPXHOCTH KaTaanu3aTopa

24 PryTHas mopoMeTpus

25 I'azoxpomaTorpaguueckue METO bl U PEHTI¢HO()Aa30BbIi U PEHTICHOCTPYKTYPHBIN aHAIIU3 ITPU
OIpe/IeNIEHNH Y IeJIbHON MOBEPXHOCTH KaTaau3aropa

26. Kunetnueckas u aud@y3noHHas o01acT KaTtaausa.

27 MeTa/uIOKOMIUIEKCHBIN KaTaju3.

28 DneMeHTapHbIe CTaNH METAINIOKOMILIEKCHOTO KaTalln3a.

29 MexaHU3MBI TOMOTE@HHOTO KaTaaun3a Mo/ IeHCTBUEM KOMIUIEKCOB MEPEXOTHBIX METAJIIOB.
30 Tpe©oBaHMs K MPOMBIIUICHHBIM KaTaJIHU3aTOPAM.

31 HaneceHHbIE MEeTaNIMYECKHUE KaTAIU3aTOPHI.

Tema 5 Cospemennsle meopuu QyHKUUOHUPOBAHUSA 2€MEPO2EHHBIX KAMATUZAMOPO8.

1 CoBpemeHHBIC TeOpHH (PYHKITMOHUPOBAHHS T'€TEPOTEHHBIX KaTaJIM3aTOPOB.
2MynbTUTIIETHAS] TEOPHUS TETEPOTEHHOTO KaTaln3a.

3 DiexTpoHHAS TEOPHS KaTalu3a.

4 OCHOBHBIE MPOMBIIIJIEHHBIE KATATUTHUYECKUE MTPOLIECCHI.

5 TloHsTHE O TMMHUTHPYIOMIEH CTAANH CIIOKHON XUMUUYECKON PEaKIIUH.

6 Kunetnyeckoe 000CHOBaHME TUMUTHPYIOIIEH CTaIUU CIIOKHOW XUMUYECKON peaklnu.

7 MexaHu3Mbl KaTAIUTUYECKUX PEAKLUN, CTATUHHBIA U CIUTHBIA MEXaHU3MBI.

8 Kartanu3 xoMmIiekcamu nepexoaHbix MmetaiioB. Moaens bacono-ITupcona. [IpaBuno Yarra.
9 CoBpeMeHHOE COCTOSIHUE TEOPUH MPEIBUACHUS KaTATUTUIECKOTO ICHCTBHS.

10. Teopust akTUBHBIX LIEHTPOB Teiiopa U TeOpHsl MPOMEKYTOUHBIX COCIUHEHUI U COCTOSIHUM.
Nx nocromHCcTBa M HEJOCTATKH

11 MynpTunnetHas Teopus kataiausa bamanauna.

12 ITpuHIUIIBEI TEOMETPUYECKOTO U IHEPTETHUECKOI0 COOTBETCTBUS PEaK-TAHTOB U AKTUBHBIX IICH-
TPOB.

13 Teopus akTuBHBIX aHcamMbielr Kobo3esa.

14 TIpuHUIUTIBI TPUTOTOBICHUS aICOPOIIMOHHBIX KaTalu3aTOPOB.

15 OcHoBHBIE THIIBI pacTIpe/IeTICHUsI aKTUBHBIX IICHTPOB Ha HOCUTEJIE

16 AKTHBHOCTb PETYJISIPHBIX aHCAMOJICH aKTUBHBIX IIEHTPOB.

Tema 6 Huzuoumoput u akmueamopul (hepmeHmamugHbIxX peakyuil.



1 HruGurops! 1 akTUBATOPhI (PEPMEHTATUBHBIX PEAKLIUL.

2 Kinaccudukaiyss ”HruOUTOPOB.

3 OOpatumble HHTUOUTOPHI.

4 KOHKYPEHTHBII TUIT TOPMOXKECHHU ST (PePMEHTATUBHBIX PEAKIIHH.

5 HekoHKYpeHTHOE MHTHOUPOBAHHE.

6 Cmel1aHHOE MHTHOUPOBAHUE.

7 BECKOHKYPEHTHOE HHTHOMPOBAHUE

8 I'padaeckoe mpeacTaBiIeHHe pe3ynbTaToB MHrHOupoBanus. Meton JlukcoHa.
9 Ompenenenre KOHCTAHT UHTHOUPOBAHKSL.

10 Cy6GetpatHoe nHrHOupoBaHue (pepMeHTOB

11 HeoGpatumble HHTHOUTOPEI.

12 CriocoObl aHaM3a HEOOPATIMOTO TOPMOKEHHU .

13 HeoOpatrmble THTHOMTOPBI-aHAJIOTH CYOCTpaTa.

14 3aumra hepmeHTa CyOCTPaTOM U KOHKYPEHTHBIM HHTHOUTOPOM.

Tewmsl pedepaToB.

CoNoRrLONE

Karanus: yueHue u NpuHUUIIBI

A3zoTconeprkalye KaTaanu3aTopsl.

KaranuzaTopsl B TpuOOXHMHUYECKOM CUHTE3€

ITonck u oneHKa posii KaTaJIu3aTopa B XUMUYECKOM SKCIIEPUMEHTE

Otpasienue u peresepanus IpOMBIIUIEHHBIX KaTaJau3aToOpPOB

KaranuzaTopsl IpOMBIIIIIEHHOTO CUHTE3A

MeTtosl ucciaen0BaHus akTUBHOCTH KaTalu3aTOPOB.

HHCcTpyMeHTalbHbIE METO/IbI UCCIIEA0BAHUS CTAOUIBHOCTH AEHCTBUS KaTaIU3aTOPOB.
CpaBHUTENBHBIN KOMIIJIEKCHBIA aHAIN3 COBPEMEHHBIX KaTaIUTHYECKUX CHCTEM MPOLEcca
MTOJIYyYEHHUs YKCYCHOTO aHTMAPHJIA.

. I'my0Ookoe kaTalruTHuecKoe OKUCICHHE OPraHNYECKUX BELIECTB
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CrpyKTypa METaJNINYECKUX KaTaIN3aTOPOB

DKcnepuMEeHTaJIbHBIE METO/IbI UCCIIE0BAaHUS KaTalu3a
I'eTeporeHHO-KaTaIMTHYECKUE IIPOLECCHI

I'ereporennsrii poTokaramus

1 MHOrOKOMITOHEHTHBIE KaTaJIN3aTOPbl HA OCHOBE OKCHJIOB METAJJIOB
DJIeKTpOKaTaiu3

Karanus nonumepamu

CkeneTHble KaTalIu3aTOPhl, UX CBOICTBA U IPUMEHEHHUE B OPraHUUECKONH XUMUU
HccnenoBanue karannsa Ha MeTallIax

Mexdas3Hblii KaTanau3

Kpurepuu ounenku pedepaton
[Ipu oneHnBaHUU pabOThl yUUTHIBAIOTCS CIAEAYIOIIUE IPU3HAKY:
Conepxanue paboThl: 000CHOBaHHE aKTyaJIbHOCTH PabOThl; I1yOrnHA paCKpPbITUS; HATH-

9He 3JICMCHTOB HOBU3HBI TCOPETUYECKOT'O WIIH ITPAKTHYECKOTr0 XapaKTepa; COOTBETCTBUE COJIEP-
YKaHUs paOdOThI TEME, IIEIISIM.

Pe3ynbratel paboThl: 00beM; IPABUIBHOCTD M IOJHOTA Pa3pabOTKH POoOIeMbl; 000CHO-

BAHHOCTb CJI€JITAHHBIX BBIBOJOB; 3HAYMMOCTb BBIBOJIOB ISl MMOCIEAYIOIIEH MPaKTUYECKOU Jesi-
TETLHOCTH; YPOBEHb CAMOCTOSITEIbHOCTH 0000IIEHHUA U BHIBOJIOB.

Odopmienune paboThl: JIOTHYHOCTh; FPAMOTHOCTb; COOTBETCTBHE CTaHAApTaM.
3ammra paboThl: YMEHHE OPUECHTUPOBATHCS B UCCIIEAYEMON TeMe; yMEHUE TIPABUITHLHO

n3jiaraTb CBOU MBICJIM; YMCHHUC apTYMCHTUPOBAHO OTBCYATH HA BOIIPOCHI.

Tema 1 Kamanu3z ¢pepmenmamu. Heoopamumvie unzuébumopol.
Tectbl



1. Kartanus — s1o
A) — yCKOpeHHUe OJTHOM 1IEJeBOM peaKkuu U3 HECKOIbKUX TePMOJINHAMUYECKH BO3MOKHBIX;
b) u3menenune MexaHuzMa oOpbIBA LEIH NPU YBETUYCHUN JABICHUS;
B) BemiectBo, yckopsitoliee Kakyto-Tu00 XMMHUECKYI0 PEaKIIIo, HO OCTalolIeecs Moclie peax-
LMY B HEU3MEHHOM COCTOSIHUM U KOJIUYECTBE
I') sBnenue, cocTosiiiee B TOM, 4TO MPUCYTCTBHE B CUCTEME KAaKOT'0-JIHMOO0 BEIIECTBA YCKOPSIET
MPOTEKaHWE HEKOTOPOU XUMUYECKOHN PEaKIuu, MPUYEM COCTOSTHUE U KOJTMYECTBO ITOTO BeIle-
CTBa B KOHIIE PEAKIIMU OCTAETCS HEU3MEHHBIM.

2. Karanuzatop — 310
A) — yCKOpeHHEe OJTHOM LIeNIEBON PEAKIIMU U3 HECKOIbKUX TEPMOIUHAMUYECKHA BO3MOKHBIX;
b) onuH 13 cmocoOOB MOBBIMICHUS KAY€CTBA MOTYYEHHBIX MTPOTYKTOB;
B) BemiecTBo, yckopsitomiee Kakyto-Tu00 XMMHUECKYI0 PEakIiio, HO OCTalolleecs mocie peax-
UM B HEU3MEHHOM COCTOSIHUM U KOJTUYECTBE
I') sBneHue, cocTosiiiee B TOM, YTO MPUCYTCTBUE B CUCTEME KaKOTO-JIMOO0 BEUIECTBA YCKOPSIET
MPOTEKAaHHWE HEKOTOPOU XMMUYECKOHN PEaKIU, IPUYEM COCTOSIHUE U KOJMYECTBO 3TOTO Belle-
CTBa B KOHIIE PEAKIIUU OCTAETCS HEU3MEHHBIM.

3 Kakoe u3 yTBEepKJIeHUH HEBEPHO
1) BcaeacTBHE CENEKTUBHOCTH KAaTAlIU3aTOPOB (M30MPATENBHOCTH ), TP OAYKTHI KaTalln3a OKa3bl-
BaroTCs 060Jee YUCTHIMU, OTHAaeT HEOOXOJUMOCTD B IOMOJIHUTEIBHON OYHCTKE U B KOHLIEHTPH-
pPOBaHMHU MTPOIYKTOB PEAKIINH,
2) CHIKAET MPOU3BOJICTBEHHBIE PACXO0/Ibl UCXOIHBIX KOMIIOHEHTOB U JICJIa€T MPOIIECC SKOHO-
MUYHBIM;
3) KaTaIUTHYECKUE MPOIECCHl MPOTEKAIOT MpH 00Jiee HU3KUX TeMIIepaTypax Mo CPaBHEHHIO C
MpoIecCaMy HEKATATUTUIECKUMHU.
4) Peakuuu B KaTaJTUTHYECKHUX PEAKIIMAX MPOTEKAIOT Yepe3 ANEMEHTApHbIE CTa/IUH, COACepIKaIINe
WHTEPMEIUATHI TOJBKO ¢ 16 miau 18 BaJeHTHBIMHU 3JIEKTPOHAMM.

A) -1, b) 2; B) 3 4

4 Kakoe 13 yTBEepkKJAEHUN BEPHO:
[To mpuHIUTY ()a30BOTO COCTOSIHHS PEAareHTOB M KaTaJIu3aTOPOB KaTaIUTHIECKHUE MPOIIECCHI Jie-
JIAT Ha
1) romorenHsle, reTeporeHHbIe, NEPEXOAHBIN
2) KHCJIOTHBIC, OCHOBHBIE, aM(OTEPHBIC
3) metamnsr Pt,Fe,Ni,Co,V;0Kkcubl, aTFOMOCHINKATHI
4) 00paTUMOIi OTPABIISIEMOCTH, HEOOPATUMOMN OTPABIIEMOCTH

A) -1, b) 2; B) 3 4

5. TOMOTEHHBIE KaTaJIN3aTOPhI — 3TO
A) BelecTBa, KOTOpbIe 00pa3yloT euHyI0 (ha3y ¢ pearupyroruMH BeIIeCTBaMHU.
b) BemecTBa, KOTOpHIE 00YCIABINBAIOT IPOTEKAHKUE PEAKIINH HA TOBEPXHOCTH
B) BemiecTBa, KOTOpBIE HAXOJATCS B KOJUIOMIHOM COCTOSIHUU MPU MPOTEKAaHUU PEAKIIUU
I') BemecTBa, KOTOpBIE 00ECIIEYNBAIOT MPOTEKAHUE PEAKIIUU TPH 0oJiee HU3KUX TeMIepaTypax
10 CPABHEHUIO C MPOIIECCAaMU HEKATAIUTUYECKIUMHU

6. rereporeHHbIe KaTaau3aTOPbl — 3TO
A) BelecTBa, KOTOpbIe 00pa3yloT euHYI0 (ha3y ¢ pearupyroyuMH BeIIeCTBaMHU.
b) BemecTBa, KOTOpBIE 00YCIABINBAIOT IPOTEKAHHUE PEAKIINHN HA IOBEPXHOCTH
B) BemiecTBa, KOTOpPBIE HAXOATCS B KOJUIOMIHOM COCTOSIHUY TPU MPOTEKAHUH P €aKI[UU
I') BemiecTBa, KOTOpHIE 0OECTIEUNBAIOT TPOTEKAHUE PEAKIIMHU TpU 00JIee HU3KUX TeMIlepaTypax
0 CPaBHEHUIO C MPOIIECCAMU HEKATATUTHIECKUMU

7. Katanu3aTopel IepexoaHOr0 THUIIA —3TO
A) BelecTBa, KOTOpbIe 00pa3yloT euHYI0 (ha3y ¢ pearupyroyMH BEIIeCTBAMHU.
b) BemecTBa, KOTOpBIE 00YCITABINBAIOT IPOTEKAHHUE PEAKIIMH HAa IOBEPXHOCTH
B) BemiecTBa, KOTOpBIE HAXOASTCS B KOJJIOUAHOM COCTOSTHUU NPU MPOTEKAHUU PEaKIINH



I') BemecTBa, KOTOPHIE 0OECTICUNBAIOT MPOTEKAHUE PEAKIIMU TPHU 00JIee HU3KUX TEMIIepaTypax
10 CPaBHEHUIO C MPOLIECCAMU HEKATATUTUYE CKUMU
8. Hanbonee pacripocTpaHeHHBIMUA TOMOT€HHBIMH KaTaJIM3aTOPAMH SIBJISIOTCS (BBIOPATH
MPaBUWIbHBIN OTBET)
1) KHCJIOTHI U OCHOBAHUSI, MOHBI TIEPEXOTHBIX METAJIOB, OMOJIOTHUECKUE KATaTN3aTOPhI
2) (bepMEeHTBI, aTFOMOCHIINKATBI, OKCHJIbI
3) rpaHyIIBl, CETKA, TAOJIETKH
4) d- 37eMeHTBI CTOCOOHBIE 00Pa30BhIBATh MPOYHBIC CBSI3H G-THIA ¢ HEKOTOPHIMU BEChMa peak-
IIUOHHOCTIOCOOHBIMH COCIMHEHUSIMH B MSTKUX YCIIOBHUSX
A)l b) 2 B) 3,4 I') HUKaKoe U3 HUX
9. Katanutnueckoe qeiCTBUE TE€X WJIM UHBIX BEIIECTB 00YCIOBICHO
A) B cucteMe BO3HUKAIOT HOBBIE MPOMEKYTOUHBIE XUMUUYECKHE PEAKIIUU C YUYaCTHUEM MOJEKYJI
KaTaqu3aTopa, KOTOPBIA BCTyHNaeT B XUMUYECKYIO PEAKIIMIO0 CO 3HAYUTEIBbHO OOJIBIIEH CKOpPO-
CTBIO, YEM HECBS3aHHAsl B KOMILIEKC C KaTAJIM3aTOPOM MOJIEKYJIa HUCXOJHOTO BEIIECTBA
b) KatanuszaTopsl He cMeIal0T paBHOBECHE B CUCTEME, HO YCKOPSIIOT BPEMS €T0 JOCTHKEHUS
B) npeBparieHreM HCXOIHBIX BEIIECTB B MPOIYKTHI PEAKLIUU CO CKOPOCTHIO, MPEBHIINAIOIIEH CKO-
POCTb HEKAaTATU3UPOBAHHON peaKuu
I') uTo KaTanu3aToOp COCOOEH KAaTaaU3UpOBATh TOJIKO BIIOJIHE OIPEECICHHbIE XUMUYECKUE pe-
AKIMH WX KJIACChl XUMUYECKUX PEAKIIHIl
10 ITpocTeiimas cxeMa MeXaHM3Ma TOMOT€HHOTO KaTajan3a UMEET BUJ
A+K Z AKX  S<E__"SE S+BH ___SH +B  A+K —— AK

AK - J+K SE——D+E SH +B— D+BH™ AK—>P+K
3 P = .J
1 2 4
Bri6epuTe npaBuIIbHBINA OTBET A) 1,4 b) 1,2 B)3, N1,2,3,4

11 YToOBI BEWIECTBO ABJSAIOCH B PEAKIIUU MOJIOKUTEIBbHBIM KaTaIU3aTOPOM, OHO JI0JXKHO
obecrieunThb (KaKoe U3 yTBEPKICHHI HEBEPHO):
1. DHepreTudeckuit Gapbep IS KaTATH3UPOBAHHON PEaKIny HIDKE, YeM IS HEKaTaTH3upyeMoil.
2. TpoiiHble cOyJapeHUs OJHOMMEHHO 3apsDKEHHBIX YacTHUI[ YJIAcTCs 3aMEHUTh CTOJIKHOBEH UEM
(ropaszmo yarie NpouCXoIAIINM) BCEro ABYX YacTHI.
3. oOpa3oBaHUe MPOMEKYTOUHBIX KOMILJIEKCOB € O0Jiee BBICOKOM SHTponuei
4 pereHepanuio KaTalu3aTopoB
A)l b) 2 B)3 4
12 na pucyske nog uudpoii 1 ciegyer cuntaTh

3
1.

Ny

A) BBICOTA SHEPreTHUECKUX OapbepoB KaTaJIU3UPOBAHHOMN peakiuu
b) akTuBUpOBaHHOE COCTOSTHUE HEKATAIM3UPOBAHHON pEAKIUU
B) BeIcOTa SHEpreTnuecKkux 0apbepoB HEKATAIM3UPOBAHHON peakLun
I') nyTe peakun

13 Ha pucynke noj uudpoii 2 cieayer cuuTaTh
A) BBICOTA SHEPTEeTUUECKUX OapbepOB KaTaJIU3UPOBAHHOMN peaKInu



b) sueprus peakuuun
B) BeicOTa SHEpreTHUecKuX 0apbepoB HEKATATU3UPOBAHHON peaKIUu
I') nyTh peakiuu
14 Ha pucynke noa uudpoi 3 cieayer caYuTaTh
A) BBICOTa SHEPTETHUECKUX 0aphEepPOB KaTATU3UPOBAHHOMN pPEaKIIUU
b) akTMBUpOBaHHOE COCTOSIHME HEKATaIU3UPOBAHHON peakuu
B) BBICOTa SHEpreTHUECKUX 0aphepOB HEKATATU3UPOBAHHON PEaKIuu
I') myTh peakiuu
15 na pucynke nmog uudpoit 4 ciemyer cYUTaATh
A) BBICOTA SHEPreTUUECKUX OapbepoB KaTaJIU3UPOBAHHOMN pEeaKIUU
b) akTuBUpOBaHHOE COCTOSTHUE HEKATAIM3UPOBAHHON PEAKIIUU
B) BBICOTa SHEpreTHUECKUX 0aphepOB HEKATATU3UPOBAHHON pEaKIuu
I') myTe peakuuu
16 Uuruburtop — 310
A) BeIecTBO, 3aMeUISIONIEe XUMUYECKYIO PEAKIIMHU WIIH MPEKpaIalolee ee
B) 310 BemiecTBa, KOTOPHIC MOBBIMIAIOT AKTUBHOCTh, CEJICKTUBHOCTD, YCTOMYMBOCTh KaTaJln3a-
TOpa, XOTS CaMH MOTYT He 00J1ajaTh KaTaTUTUYECKUMU CBONCTBaMHU.
B) TepmocToiikue mopucThie BEIIecTBa, Ha KOTOPbIE TeM WJIM UHBIM CIIOCOOOM HAHOCST KaTaju-
3aTOPBHI.
I') BemecTBO, MpuBOASIIIee K YACTUYHOM UM TTOJTHOM MOTEPE aKTUBHOCTH O] IEUCTBUEM TI0-
CTOPOHHHUX IIPUMECEU
17 npomoTOp — 3TO
A) BelEeCTBO, 3aMeUISIONIEe XUMUUECKYIO PEaKIIMK UK NIPEeKpaliaioliee ee
b) 310 BemiecTBa, KOTOPHIC MOBBIMIAIT AKTUBHOCTh, CEJICKTUBHOCTD, YCTOMYMBOCTh KaTallu3aTopa,
XOTsI CaMU MOTYT He 00J1aJJaTh KaTaTUTUYECKUMU CBOWCTBAMMU.
B) TepmocToiikue mopucThie BelecTBa, Ha KOTOPhIE TEM WIJIM HHBIM CITOCOOOM HAHOCAT KaTajau3a-
TOPBI.
I') BemecTBO, MpUBOASIIIEe K YACTUYHOM UITM TIOJTHOM MOTEPE aKTUBHOCTH TO]] ICHCTBUEM TTOCTO-
POHHMX IpUMECEN
18 KaTanUTUYECKUH sI1 — 3TO
A) BelecTBO, 3aMeUISIONIee XUMUUECKYIO PEaKIMK WK MIPEeKpaliaroliee ee
B) a10 BemecTBa, KOTOPHIC MOBBIMIAIOT AKTUBHOCTh, CEJIEKTUBHOCTD, YCTOMYMBOCTh KaTaln3a-
TOpa, XOTS CAaMHU MOTYT HEe 00J1aJ1aTh KaTaTUTHYCCKUMH CBOMCTBaAMHU.
B) TepmocToiikue mopucThie BEIIecTBa, Ha KOTOPbIE TeM WJIM HHBIM CITIOCOOOM HAHOCST KaTaju-
3aTOPBL.
I') BemecTBO, MpuUBOASIIEe K YACTUYHON UM MTOJTHOM MOTEPE aKTUBHOCTH O] IEUCTBUEM T10-
CTOPOHHHUX IIPUMECEH
19 tperep — o310
A) BelEeCTBO, 3aMeUIAIONIEe XUMUUECKYIO PEAKLIMK UK [IPEKpalIatoliee ee
b) 310 BemecTBa, KOTOPHIC MOBBIMIAIT AKTUBHOCTh, CEJICKTUBHOCTD, YCTOMYMBOCTh KaTaJln3a-
TOpa, XOTS CAMU MOTYT HE 00J1a/1aTh KaTaTUTHIECKUMU CBOMCTBAMHU.
B) TepmocToiikie mopucThie BEecTBa, Ha KOTOPhIE TEM MJIM HHBIM CIIOCOOOM HAHOCST KaTaju-
3aTOPBL.
I') BemecTBO, MpUBOIAIIEE K YACTUYHOMN MIIU TTOJTHOM MOTEPE aKTUBHOCTH TOJ1 ICUCTBUEM I10-
CTOPOHHUX IIPUMECEN
20 oTpaBIsEMOCTb —3TO
A) KOTUYECTBO s1/1a, TOCTYMHBIIETO C Ta30M Ha €IMHUILY MacChl KaTaJlu3aTopa
b) yacTiunas uiu nmoxHas MOTeps aKTUBHOCTH IO IEMCTBUEM TOCTOPOHHUX ITPUMECEH B peak-
IIMOHHOM CMECH;
B) ocaxkxnenue Ha kaTalM3aTOPE TBEPBIX MPOTYKTOB PEAKLUU I MBLUTH
') cBoOlicTBO BemiecTBa, MPUBOIAIICE K YACTUYHON WIIH MOJTHOM MOTEpe aKTUBHOCTH MO AeH-
CTBHEM ITOCTOPOHHUX MPUMECEH



Ixana oneHUBaHUS Pe3yJIbTATOB TECTUPOBAHMSA:

B COOTBETCTBHUHU C JICHCTBYIONICH B YHUBEPCUTETE OANIBHO-PEUTHHIOBOM CHCTEMOM O11e-
HUBaHHE PE3yJIbTATOB MPOMEKYTOUHOH aTTeCTAllMKU O0YYAIOIIUXCS OCYIIECTBISIETCA B PaMKaxX
100-0a/mpbHOM MIKAJIBI, TPU 3TOM MaKCHMAaJIbHBIN OaJll 110 IMPOMEKYTOYHOM aTTecTanuu o0yyJa-
IoLXCs 0 0YHOU (popme 00yueHust cocTapiisieT 36 6ayuIoB, IO OYHO-3a04HOM U 3a04HOMU (pop-
MaM oOyudenus — 60 OamnoB (ycTaHoBieHo nojoxxenueM 11 02.016).

MaxkcuMaabHbIN 0aJu1 3a TECTUPOBAaHUE IPECTABIISIET CO00I pa3HOCTh JABYX YHUCEN: MaK-
CUMAaJIBHOTO 0alljia Mo MPOMEKyTOYHOW aTTecTaluu s 1aHHo# (hopmbl o0ydeHus (36 wiu 60)
¥ MaKCUMAaJIBHOTO 0alljia 3a pelieHrne KOMIETeHTHOCTHO -OPHEHTUPOBAHHOM 3a1au (6). bam,
MOJIYYCHHBIN 00y4aroMMMcs 32 TECTUPOBAHUE, CYMMHUPYETCS ¢ OaJIIIOM, BEICTABICHHBIM €MY 3a
pelieHre KOMIETeHTHOCTHO-OPUEHTUPOBAHHOM 3a/1a4H.

OO6muii 0as Mo MpoMeXKyTOYHOM aTTeCTalluu CYMMHUpPYETCs ¢ 0aiaMu, MoTy4YeHHbIMU
o0y4aromuMcs 1o pe3ysibTaTaM TEeKYIIero KOHTPOJIS YCIIEeBAEMOCTH B TEUEHHE CEMECTPa; CyMMa
0aJJIOB IEPEBOAUTCS B OLIEHKY 110 AUXOTOMHYECKOH IIKaie (IJ1s1 3a4eTa) Wik B OLIEHKY I10 5 -
OaJTbHOM MIKaJe (715 9K3aMeHa) CJIEIYIOIUM 00pa3oMm:

CootBerctBue 100-0aibHON U AMXOTOMUYECKOM MIKAJ

CymmMma 6amioB o 100-6annpHoi 1mkane

OHGHKa 10 I[HXOTOMPI‘-ICCKOﬁ HIKaJjie

100-50

3a4TCHO

49 u menee

HC 3a4TCHO

CootsercrBue 100-0aiuIbHOM U 5-0aJUIBHOM MIKAT

CymmMma 6amtoB o 100-0aapHOM mkae

O1eHKa 10 JTUXOTOMHUYECKOM IIKaJIE

100-85

OTIINYHO

84-70 X0pouIo
69-50 YAOBJIETBOPUTEIIHHO
49 u meHee HEYAOBJIETBOPUTEIIHLHO

Kpurtepuu oueHnBaHus pe3yJibTaTOB TECTUPOBAHUSI:

Kaxxapiit Bonpoc (3a1anue) B TecToBOM (hopMe OIIEHUBAETCS MO AMXOTOMUYECKON HIKaJIe:
BBIIOJIHEHO — 2 0ajia, He BBIIoJaHeHo — () 6amioB

IIxana oneHUBaHUA:

5-6anmnpHag. Kputepuu onieHUBaHuUSA:

5 6annoB (MM OLIEHKA «OTINYHO» ) BBICTABISAETCS 00ydaroeMycs, €CJIM OH IPUHUMAET
aKTHBHOE y4acTue B Oecesie o OOJBIIMHCTBY 00CYKIaeMBIX BOIIPOCOB (B TOM YHCIIE CaMBIX
CJIOKHBIX ); IEMOHCTPUPYET CPOPMHUPOBAHHYIO CIIOCOOHOCTH K JUATIOTUYECKOMY MBIIUICHHUIO,
MPOSIBISET YBAKEHHE M HHTEPEC K MHBIM MHEHUSIM; BIIaJZIeeT INIyOOKUMH (B TOM YHUCIIE JOMOIHH-
TEJIbHBIMH ) 3HAHUSIMU 110 CYIIECTBY 00CY’KJa€MBIX BOIIPOCOB, OPATOPCKUMU CIIOCOOHOCTAMHU U
MpaBWJIAMH BEJCHUS MTOJIEMUKH; CTPOUT JIOTUYHBIE, ApTYMEHTHPOBAHHBIE, TOUYHBIE U JIAKOHUY-
HBIE BBICKA3bIBaHHsI, CONIPOBOXKIAEMbIE IPKUMH ITPHUMEPAMU; JIETKO U 3aMHTE PECOBAHHO OTKJIIH-
KaeTcsl Ha HEOXKHIaHHbIE paKypchl Oece/bl; HE HYKAA€TCs B YTOUHSIOMUX U (MJIN) TOMOJIHU-
TEJIbHBIX BOIIPOCAX MPENOaBaTENsL.

4 Gayuta (WJIM OLIEHKA «XOPOLIO») BHICTABIISIETCS 00yUaIOIIEMYCsl, €CIIH OH IPUHUMAET
ydacTue B 00cyxieHuu He MeHee 50% IHMCKYCCHOHHBIX BOIIPOCOB; IPOSBIISET yBAaXKEHUE U UH-
Tepec K MHBIM MHEHUSIM, JOKa3aTeJIbHO U KOPPEKTHO 3alllMIIaeT CBOE MHEHNUE; BIaIEET XOPO-
LIMMHU 3HaHUSIMU BOIIPOCOB, B 00CYAEHUH KOTOPBIX IPUHUMAET y4acTHE; yMEET HE CTOJIbKO Be-
CTH IOJIEMHKY, CKOJIBKO y4acTBOBATh B HEW; CTPOUT JIOTUYHbBIE, apI'YMEH THPOBAHHBIE BbICKA3bI-
BaHMUsI, COTIPOBOXKAAEMblE MOIXOASAIMMY IPUMEPaMH; HE BCET/1a OTKJIMKAETCS HAa HEOKUAAHHbBIE
pakypchl Oeceibl; He HyKAAaeTCs B YTOUHSIOMUX U (MIJIM) TOMOJHUTENBHBIX BOIIPOCaX Mpenoja-
BaTeJs.

3 Gama (MK OIIEHKA «YIOBJICTBOPUTEIILHOY ) BRICTABIISETCSI 00yYaIomeMycsi, €CITU OH
MpUHUMAET yyacTue B 0ecesie 1o 0JJHOMY-ABYM Hanbosee mpoCcThIM 00CyKIaeMbIM BOIIPOCAM;
KOPPEKTHO BBICTYIIMBAET HHbIE MHEHHUSI; HEYBEPEHHO OPUEHTHUPYETCS B COJEPKaHUU 00CyKae-
MBIX BOTIPOCOB, OPO¥ OMycKasi OMMOKHY; B IOJIEMUKE MPEANOYNTACT 3aHUMATh MMO3UIINIO 3a1H-



TEPECOBAHHOTO CIYIIATEIIST; CTPOUT KPATKUE, HO B I[CJIOM JIOTHYHBIC BRICKAa3bIBAHUS, COITPOBOXK-
naemble Hanbosee OUeBUIHBIMU IPUMEPAMU; TEPSETCS MPU BOZHUKHOBEHUU HEOXKHIaHHBIX pa-
KypCcOB Oece/ibl U B 3TOM Clly4ae HY>KJIae€TCsl B YTOUHSIONIMX U (UJIU) JOTIOJHUTEIBHBIX BOIIPO-
cax MpemnoaBaTesl.

2 Oanna (I OIICHKA «HEYIOBJIECTBOPHUTEIIBHOY ) BHICTABIISCTCS 00yUYalOIEeMyCsl, €CJI OH
HE BIIaJICET CoJiepKaHueM 00CyKTaeMbIX BOIIPOCOB WIIH JIOMYCKAeT IPyObIe OIMOKH; MAaCCHBEH
B 00MEHE MHEHUSIMU HIIX BOOOIIIE HE YYaCTBYET B AUCKYCCHU; 3aTPYAHICTCS B TOCTPOCHUH MO-
HOJIOTMYECKOTO BHICKA3bIBaHUS U (MJIH) IOMyCKAeT OMMOOYHBIC BHICKA3bIBAaHUS; IIOCTOSTHHO
HYXKJIA€TCS B YTOUHSIONMX U (UJIU) JOTIOTHUTEIHBIX BOMPOCAX MPENo1aBaTens

2 OHEHOYHBIE CPEACTBA JJIA IIPOBEJEHUSI IIPOMEXY -
TOYHOU ATTECTAIIMU OBYYAIOILIINUXCA

3aoanue 6 3aKkpoimoit ghopme:

1. ABTOKaTaIUTUYECKUE PEAKIIUU —3TO
A) mporiecc, Korjia KaTalIuTHYeCKOe JeHCTBIE Ha PEaKIMio OKa3bIBaeT KaKou-In0o U3 ee mpo-
TYKTOB
b) nmporecc, koraa KaraTuTHYECKOE IEHCTBUE Ha PEAKIUIO OKA3BIBAIOT METAJUIBI, UMEIOIIUE Ya-
CcTUYHO 3anojHeHHble d- u f- ypoBHU
B) nporecc, koraa karaTuTHYECKOE JICHCTBUE HA PEAKIIUI0 OKA3bIBAIOT SH3UMBI
I') mporecc, koraa KaTaTuTHYECKOe ACHCTBUE Ha PEAKILIMIO OKA3bIBAIOT BEIIECTBA KUCIOTO UITU
OCHOBHOTO XapakTepa

2 TOMOT'CHHBIHN KaTallnu3 MEePEXOAHBIMH METallJIaMH —3TO
A) mporiecc, Korja KaTaJuTHIECKOE ICMCTBUE Ha PEAKIINIO OKa3bIBACT KAaKON-TH00 U3 €€ Mpo-
IYKTOB
b) nporecc, koraa KataauTHYECKOe ISHCTBUE HA PEAKIUIO OKA3hIBAIOT METAJLIBI, AIMCIOIIUE Ya-
CTUYHO 3anojiHeHHbIe d- u f- ypoBHU
B) nporecc, koraa karaTuTHYECKOe ICHCTBUE HAa PEAKIIUIO OKA3bIBAIOT SH3UMBI
') mporiecc, Koraa KaTaTuTHYECKoe JICHCTBUE Ha PEAKIIUIO OKA3bIBAIOT BEIIECTBA KUCIOTO UITU
OCHOBHOTO XapakTepa

3 bepMeHTATUBHBII KaTaIu3 —3TO
A) mporiecc, KOra KaTaTUTHYECKOe ICHCTBUE HA PEaKIINIO OKa3bIBaCT KaKOW-IIM0O0 U3 e TPo-
IYKTOB
b) mporecc, koraa karaTuTHYECKOE ICHCTBHE HA PEaKIMI0 OKa3bIBAIOT METAJIIbI, HMEIOIINE Ya-
CTUYHO 3anojHeHHble d- u f- ypoBHK
B) nporecc, koraa karaauTHYecKoe AeHCTBUE Ha PEAKLIUIO OKA3bIBAIOT SH3UMBbI
I') mporuecc, Koraa KataJuTHYecKoe ISHCTBUE Ha PEAKILIMIO OKA3bIBAIOT BEIIECTBA KUCIOTO UITU
OCHOBHOTO XapakTepa

4 KHCIOTHO-OCHOBHBIN KaTajau3 —3TO
A) mporiecc, Korja KaTaJTuTHIeCKOe IEUCTBUE HAa PEAKIHIO OKA3bIBACT KAKOM-TNO0 U3 €€ mpo-
TYKTOB
b) nporecc, koraa karaTuTHYECKOE IEHCTBUE HA PEAKLMIO OKA3bIBAIOT METAJLIbI, UMEIOIIUE Ya-
CTHYHO 3anojHeHHble d- u f- ypoBHH
B) nporecc, koraa karaTuTHYECKOE ACHCTBUE HA PEAKIIUIO OKA3bIBAIOT SH3UMBbI
I') mporecc, Koraa KaTaJuTHIECKOe JICHCTBUE HA PEAKIIUIO OKA3bIBAIOT BEIIECTBA KHCIOTO HITU
OCHOBHOTO XapakTepa

5 3aTpaBKOM B aBTOKATAJIUTUYECKOM IMPOIECCE HA3BIBAIOT
A) 9T0 GENKHU UM KOMIUIEKCHI OETTKOB ¢ KAKUMHU-THO0 HU3KOMOJICKYIISIPHBIMH COSMHCHHUSIMH.
b) BBeneHue B HAUaNbHBIII MOMEHT BPEMEHH B CUCTEMY HEKOTOPOT'O0 HE3HAYUTEIHLHOTO KOJIUYe-
CTBa MPOAYKTA PEAKIIUU
B) n1r00bIe BelecTBa KUCIOT0 UM OCHOBHOT'O XapakTepa
I') MeTasmibl, UMEIOIINE YaCTHYHO 3anmojiHeHHbie d- u f- ypoBHH



6 Ha KUHETUYECKOM KPUBOM JJI aBTOKATAIUTUYECKON PEAKIIUH y9aCTOK MHIYKIIUH yKa-
3aH MUQPPOK:
X

4

1 2 37
A)1l b)2 B)3 N4

7 TpeOoBaHUs K TBEPABIM IPOMBIIIIIEHHBIM KaTaJIU3aTOPaM:

A) ompeseneHHasi aKTUBHOCTh KaTaJll3aTopa; ONpeiejeHHAast KOHIEHTpalus KaTalu3aTopa; TeM-
neparypa

b) akTUBHOCTD K JaHHOW peakIuu; CTOHKOCTh K IEHCTBUIO KOHTAKTHBIX SI/10B; I€UIEBU3HA; Me-
XaHUYECKasl IPOYHOCTh; TEPMOCTOWKOCTD; TEMJIONPOBOAHOCTD.

B) cioco6HOCTE 00pa30BBIBATE CBA3U C IPYTUMHU MOJIEKYJIAMH U JINTAH/IaMH ; ITUPOKUN
BBIOOD JIMTaHJI0B; CIOCOOHOCTh K H3MEHEHUIO CTEIIEHU OKHCIIEHHUS; CIIOCOOHOCTh K U3MEHEHUIO
KOOPAMHAIIMOHHOTO Yucia
I') yckopeHue oaHOM 11e1eBOil peakiuy U3 HECKOIBKUX TePMOJANHAMUYECKH BO3MOXKHBIX; BOC-
CTaHOBJICHHE aKTUBHOCTH KaTaJlu3aTopa Ipu oOpaTUMOM OTpaBJIEHUH, 3aBUCUMOCTb 0T pH
Cpelibl B OIIPEJICIICHHOM IMana3oHe KOHLEHTPaLUi

8 KOHTaKTHAs Macca — 3TO
A) BelecTBo, 3aMeUISAIONIEe XUMUYECKYI0 pEaKIIMY WIH MIPEKpallaioliee ee
b) sT0 BemecTBa, KOTOPBIE MOBHIAIOT AKTUBHOCTH, CEJIEKTHBHOCTh, yCTOWYMBOCTh KaTaln3a-
TOpa, XOTsI CaMM MOT'YT He 00J1a/1aTh KaTAIMTHYECKUMHU CBOHCTBAMH.

B) TepmocToiikue nopucThie BemecTBa, Ha KOTOPbIe TEM UM HHBIM CIIOCOOOM HAaHOCAT KaTajlu-
3aTOpBI.
I') cnoxHast cMech U3 MPOMOTOpPA, KaTajau3aTopa U akTuBaTopa
9 MexaHu3M 1eHCTBUS aKTUBATOPOB HE BKIIIOYAET B ¢e€0s1 (OTMETUTH JIUIITHEE):
A) aKTHBaTOp B3aMMOJICHCTBYS C KATATUTUIECKUM LIEHTPOM, COXPaHsIsl LEJIOCTHOCTh CyOcTpaTa
b) akTuBaTOp YBEJIMUMBAET IOBEPXHOCTh KATAJTUTUUECKH aKTUBHOI'O BEIL[ECTBA;
B) akTuBaTop obecrneunBaeT TEpMOCTOMKOCTh KaTaJIn3aTopa,;
I') akTuBaTOp YMEHBIIAET OTPABIEHHOCTh KaTall3aTopa.
10 ¢pyHKIIMM HOCUTEIS TBEPAOTO KaTaau3aropa (OTMETUTD JIHUIIHEE):
A) co3naeTcs pa3BUTasi BHYTPEHHAS aKTUBHAs TOBEPXHOCTD;
b) yBennuunBaeTcs MexaHu4ecKas IpOYHOCTb U TEPMOCTONKOCTD,
B) yBennuunBaeTcs ciocoOHOCTh 00pa30BBIBATh KaK G-, TAK M T-CBSA3U C IPYTMMHU MOJIEKYJIaMU
I') sxonomuTcs moporoit kartanuzatop (Pt, Ni, V20s).

11 AKTHBHOCTH T€TEPOTCHHOI'O KaTalu3aTopa 3aBUCHUT OT: 1) XMMHYECKOTO cOCTaBa, 2)
¢bU3NUeCKUX XapaKTepPUCTHK (BEIMYHMH 3€PEH, IOPUCTOCTH, pa3mepa nop); 3) cnocoba nojauu pe-
aKLMOHHOU cMecH; 4) XapaKTepa MOBEpXHOCTU. BriGepuTe Tpu npaBUIIbHBIX OTBETA!

A)1,2,3 b)2,3,4 B)1,3,4 N1,2,4

12 BpiOpaTh npolriecchl, He OTHOCSIINECS K OCHOBHBIM CTaJMU IPHU IETEPOreHHOM KaTa-
muze: 1 quddysus pearenTta K IOBEpXHOCTH; 2 CO3JaHHE MOPUCTOI Macchl; 3 0Opa3oBaHue MPo-
MEKYTOUHBIX COCJIMHEHUI; 4 necopOuus npoaykra, S nuddys3us npoaykra, 6 xemocopomwus, 7
OTpaBJIEHUE KaTalnu3aTopa

A)34 b) 2,7 B) 1,5 2,6

13 B 3aBUCHMOCTH OT HPUPOJIbI JIUMHUTUPYIOIIEH CTaIUM pa3indyaroT (BbIOpaTh Hempa-
BUJIBHBIN OTBET)

A) KHHETHYECKYI0 00JacTh MPOTEKAHUS KaTaau3a,
b) ob6nacTe BHemHEH nuddys3umn,

B) repmoanHaMudeckyro o01acTh KaTaiausa

I') oGnacTs BHyTpeHHEH AU dy3HH.

14 K meTonam onpeneneH s IOPUCTOCTH TBEPABIX KaTaInu3aTOPOB HE OTHOCIT
A) ompeznenenue ¢ nomouisio Teopur bOT



b) onpenenenne ¢ moMoOIIbIO PTYTHOTO MOPO3UMETPA
B) onpenenenrne MeTo0M CEIEKTUBHOM XEMOCOPOITUU
I') u3amepsist Maccy KaTaiu3aTopa

15 k MeTo1aM ompeesieHUs KaTaTUTHIECKON aKTUBHOCTH TBEPJIbIX KaTaJIM3aTOPOB OTHO-
CAT
A) ompenenenue ¢ MOMOIIBI0 PTYTHOTO MOPO3UMETPA, ONPEICTICHUE METOJOM CEJIEKTHUB-

HOM XeMocopOIuy,

b) uccrnenoBannemM KMHETUKH PEAKIIUU B CTATHYECKUX PEaKTOpax B 3aMKHYTOH cHcTeMe U

IIPOTUBOTOYHBIX PEAKTOPAX B OTKPBITON CUCTEME;

B) no 3akony ®uxka;
I') ouenuBas BBIXOA 11€JIEBOTO MPOAYKTAa OCHOBHOW peakIMM MpU 3aJaHHbIX MapaMeTpax

TEXHOJOITHYCCKOI'0 peK1UMa,

3aoanue 6 omKkpovimoii popme:
1. Karanus — ato
2. Katanuzatop — 3TO
3 KoHcTanTa CKOpOCTH — 3TO
4. rOMOTeHHbIE KaTaau3aTopbl — 3TO
5. reTeporeHHble KaTaau3aTopbl — 3TO
6. Katanutnueckoe AeiicTBUE TEX UM UHBIX BEIIECTB 00YCIOBIECHO
7. Tperep — 3To
8 ne3akTHBaNMA KaTalu3aTopa — 3TO
9. CriocoObl BhIpaKE€HUsI aKTUBHOCTH KaTalu3aTopa
10. Ocob6eHHOCTH TOMOT€HHBIX KaTATUTUYECKUX CHCTEM:
11. BeipasxeHue st KOHCTAaHTBI CKOPOCTH B PEAKIINH, II€ KaTaau3 OCYLIECTBISIOT U KUC-
Jble, U OCHOBHBIE COCIMHEHUS
12. IIpu4nHbI UCTIONB30BAHMS NTEPEXOAHBIX METAIJIOB B KAU€CTBE KaTall3aTOPOB
13. 3aTpaBKoii B aBTOKaTAJIUTUYECKOM IPOLIECCE HA3BIBAIOT
14 TpeboBanus K TBEpIbIM MPOMBIIIIEHHBIM KaTalnu3aTopam
15 ®OyHkuu HOCUTENS TBEPOTO KaTaau3zaropa
3adanue na ycmanoenenue coOmeemcmeusn:
1. YcranoBuTte cooTBETCTBUE

[Topsimok peakiuu Pa3MepHOCTh KOHCTAHTBI CKOPOCTH
0 12 / Monp%-C
1 MOJIB /J1-C
2 1/Mun
3 JI/MOJIB-C

2 YCTaHOBUTE COOTBETCTBUE

a) Karanus a) | BEILECTBO, yCKOPSAIOIIEE KaKy0-T1100 XUMUYECKYIO peaK-
LIMI0, HO OCTAIOILEECs MOCJEe PEaKIIMi B HEU3MEHHOM COCTOS-
HUH U KOJIMYECTBE
0) KaTaJu3aTop 0) | BemecTBa, KOTOPbIE HAXOIATCS B KOJUIOMIHOM COCTOSIHUU
IpU NIPOTEKaHUU PEaKLuu
B) FOMOT'€HHBIN KaTa- | B) | YCKOPEHHUE OJJHOM LIeJIeBON peaKIMU U3 HECKOIbKUX TEPMO-
JU3aTOP JMHAMHAYECKH BO3MOYKHBIX
T) Karanuzatopei me- | r) | BemecTBa, KOTOpble 00pa3yroT enuHyto a3y ¢ pearupyro-
PEXO0IHOrO TUIA IIMMHU BELIECTBAMH.
3 YcTaHOBHTE COOTBETCTBHE CXEM MEXaHU3Ma
a) TOMOTEHHOTI'O KaTajiu3a a) S+E__ SE

SE——D+E




0) DepMEHTATHBHOTO KaTaan3a 6) | A+K ~ 4K
AK —» 0+ K
B) IIpOTOTPONHOrO KaTanusa B) | S+BH " SH +B
SH +5——D=+BH"
r) ABTOKaTaJIUTUUECKON PEaAKIIUU r) | Her cxembr
i IIpoTonuTnueckoro karaiusa I A+K —— 4K
AK - P+ K
P>
4 YcTaHOBUTE COOTBETCTBUE
-3
1,
2
Ny
a) Hudpa 1 a) | aKTUBUPOBAHHOE COCTOSTHUE HEKATATU3UPOBAHHOMN pEaKIUU
0) Hudpa 2 0) | IyTh peakiu
B) Mudpa 3 B) | BBICOTA DHEPreTHUECKHX 0apbepOB HEKATATU3UPOBAHHON PEaKIIUU
r) Hudpa 4 ) | BBICOTA SHEPTreTUUYECKUX 0apbepOB KaTAIM3UPOBAHHOMN peakluu
5 YcTaHOBHTE COOTBETCTBHUE
a) WHTUOUTOp | @) | BEIIEeCTBO, MPUBOIAIIEE K YACTUIHOMN WM MTOJIHOW MOTEPE aKTUBHO-
CTH NOJ ACHCTBUEM ITOCTOPOHHUX MTPUMECEH
0) MIPOMOTOP 0) | BemecTBa, KOTOPHIE MOBHIMAIOT AKTUBHOCTH, CEIEKTUBHOCTb, yCTOM-
YHBOCTb KaTanu3aTopa, XOTsS caMH MOTYT He 00JaJaTh KaTaTuTuye-
CKMMH CBOMCTBAMM.
B) Karanutu- | B) | BewecTBo, 3aMeUISIONIEE XUMUUECKYIO PEaKIIMK WU IpeKpallarolee
YECKUU ST ee
r) Tperep r) | TEPMOCTOMKHE MOPUCTHIE BEIIECTBA, HA KOTOPBIE TEM HJIM UHBIM CIIO-
c0O0M HaHOCSIT KaTaJIu3aTOPhIL.

3aoanue na ycmanoeienue npasuibHoil NOC1€008amMeNbHOCHIU:
1. I[Topsimok paboThl HA pedpaKkTOMETpPE
1. M3MepuUTH MOKa3aTeNb MPEIOMIICHHUS ONPEIENIIEMOT0 BEIIECTBA;
2. BKJIFOUUTH IPUOOP B CETh;
3 onpexnenuts O-IYHKT 110 BOJE;
4. HacTpOUTH MPUOOP
2. OnpeneneHne KOHCTAHTHI CKOPOCTU AU(PepeHInaTIbHbIM METOOM:
1. HOCTPOUTDH KPUBYIO;
2. BBIOpaTh MPOU3BOJIBHO 5-6 TOUECK;
3. ompenenuTh KOHIEHTPAIMIO BEIIECTBA;
4. orpeieuTh CKOPOCTh MpoIecca
5. IOCTPOUTH TpadUK B JorapuGMHUUECKUX KOOPAHMHATAX
3. [Topsaok paboThl HA GOTOKOJIOPUMETPE
1. onmpenenuTh ANMHY BOJTHBI It paOOTHI
2 BBIOpATh AUHY KIOBETHI
3. IPUrOTOBUTH CEPUIO PACTBOPOB
4. U3MEpPUTH KOHIIEHTPALIMIO PACTBOPOB
4. ITopsioK oIpeieieHus SHEPTUH AKTUBAIUN
1. ompenenuTh KOHCTAHTHI CKOPOCTH TPH PA3HBIX TEMIIEpaTypax
2 mocTpouTh rpaduK 3aBUCUMOCTH Jorapudma oT 00paTHOM TeMIIepaTyphl
3. onmpenennuTbh KOHCTAaHTY



4. onpeenuTh TAHI€HC yIjla HaKJIOHa
5. CYIIHOCTh METOJIa CTAlMOHAPHBIX KOHIEHTpaLUN

1. 3anucaTh KHUHETUYECKHE YPABHEHUSI HAKOTICHUSI BCEX BEIIECTB

2 BeIOpaTh BEMIECTBA C BHICOKOM PEaKIIMOHHOM CIIOCOOHOCTBIO

3. IpUPaBHATH K HYJIIO CKOPOCTh HAKOIJIEHUS BBICOKO PEAKIIMOHHOCIIOCOOHBIX Be-

IIECTB

4. BBIpa3UTh KOHIICHTPAILIUIO PAJIUKAIOB

5 MCTIONB30BaTh BBIpAXKEHUE JJI OIPEAETIECHUsI CKOPOCTH HAKOTICHUSI UM PACXO0-

BaHUS

Komnemenmnocmno-opuenmupogannan 3aoaua.

1. KakoBa momkHa ObITh KOHIICHTPAIIUS peareHTa A2 BTOPOTo Nopsaka (IEPBOTO MO KaXKIOMY
peareHTy) B peakmuu Ai+ A2 —NOPOAYKTbI , 9YTOOBI OHA TPOTEKaIa co CKOpocThio 0,1
MOJIB/JI* MUH, €CJIM U3BECTHO, YTO KOHCTaHTa CKOPOCTH paBHa 107 1/Mob-MMH, a KOHIIEHTpanus
peareHTa A1 paBHa 2,5 MOJIb/1
2. TIpu 295 K u 51987 Ia pactBopumocts H2 B anumune coctasiser 10,6 xkr/m®, a mpu 154628
Ia u Toit e Temmepatype — 31,6 kr/m3. CoOII0Ia€TCS JIM NPH ITHX YCIOBHUSX 3aKOH I eHpu?
3. Bo ckonbko pa3 axgemMeHTapHas peakius A1+ A2 —HPOAYKTBI TNPOTEKaeT ObICTpee FIeMEH-
TapHOU peakiu A3 —IPOAYKTbI , €CJIH B BHIOPAHHBIX YCIOBUSAX SKCIIEPUMEHTA OHH UMEIOT
IPAaKTUYECKH OJMHAKOBBIE BEJIMYMHBI KOHCTaHT cKopocTed (0,5 Munt), a KOHIEHTpaLuu pea-
TE€HTOB COOTBETCTBEHHO paBHbI [A1]=0, Imonb/n [A2]= 1,6 monb/n, [ A3]=0,05 monb/n
4. B nabopaTtopuu UMeeTCsi paCTBOP CEPHOKUCION MEH, IPUMEHSIONIEICS B KaTaTUTUUECKOM
pa3IokKEeHUH MEPOKCUIa BOA0OpoIa, KoHleHTpanuei 0,6 moib\in. Heooxoaumo npuroroButs 750
ma pactBopa C=2*10"* monp\n1. CKOJIBKO MJI HCXOAHOTO PACTBOPA HYKHO IS 3TOTO?

5. B maboparopun umeeTcst pacTBop cuiukata HaTtpust Naz SiOz konuentpanueit 270 r\n, npu-
MEHSEMOTO0 /Il HHTUOMpoBaHUs nepokcuaa Bogopoja H2Oz, KOTOphI HCHIOAB3YEeTCSI B OKUCIIH-
TensHOM Oenenun. HeoOXx0MMo MPUroToBUTE 755 M pacTBOpa KOHIEHTpanueh 1,3%1072
MoJ1b\1. CKOJIBKO MJI UICXOTHOTO PAcTBOPa HEOOXOAMMO TSl 3TOTO B3STh?

6. KoncranTa ckopocTu peakuun 0-nopsaka pasHa 5-1072 mons/n-c. Kakosa OyaeT BeanuuHa
CKOPOCTH JIaHHOM PeaKIluu, KOTa MpopearupyeT MoJOBHHA UCXOJHOT'O peareHTa?

7. OnpefenuTh NPOU3BOAUTENBHOCTE 1 M? KaTann3aTopa CHHTE3a aMMHUAKA IIPU CIIEAYFOIIUX
ycnoBusX: KoHIIeHTpanus [ %(00.)] aMMuaka B KOHEUHOM Ta3e ( Ha BBIXOJIC U3 PEaKTopa)
Cron.=26,5 ; B HauanbpHOM Ta3e ( Ha BXxoJie B peakTop) Cuau=2,7; 00bEMHAsI CKOPOCTH raza
Vo5=45000 m3\(a*m%); macca 1 M3 ammuaka B >tux ycnosusix 0,771,

8. OnpeenuTh NPOU3BOIUTENLHOCTS 1 M3 KaTanu3aTopa CHHTE3a aMMHAKa [IPY CJIEIYFOIIUX
ycloBUsX: KOHLeHTpanus [ %(00.)] aMmMuaka B KOHEYHOM rase ( Ha BBIXOJI€ U3 peaKkTopa)
Cron=24,5 ; B HauaapHOM ra3e ( Ha Bxojie¢ B peakTop) Cuau=2,6 ; 00bEMHAasI CKOPOCTH Ta3a
Vo6.=44000 m3\(u*m3); macca 1 M ammuaka B 5tux ycnosusx 0,765.

9. OnpenenuTs TPOU3BOIUTENBHOCTE 1 M3 KaTamM3aTopa CUHTE3a aMMHUAKa [PH CIIEMYIOIHX
yCIoBUSX: KOHIeHTpamus [ %(006.)] aMMuaka B KOHEYHOM rase ( Ha BBIXOJE U3 PEaKTopa)
Cron.=23,7 ; B HauaapHOM rase ( Ha Bxojie B peakTop) Cuas=2,8 ; 00bEMHasE CKOPOCTh raza
Vo6.=46000 mM3\(u*m3); macca 1 m® ammuaka B 5>tux ycnosusx 0,759.

10 B pactBope o6bemomM 67 11 Haxoautes 35 r Hz u 2,5 r Clz .Katanutnueckas peakuus npore-

KaeT 10 CXEME: H2+CI2 LSale 2HCI

[Tocne onpeneneHHOro BpEMEHU YCTaHOBUWIIH, UTO B peakTope Haxoautes 2,0 r H2 . Paccuurtath
CTENEHb MPEBPALICHHsI BOJOPOa U xJopa. Pacuer BecTu B MOJIB/1I.

KpuTtepun oneHMBaHusA pellieHUs1 KOMIETEHTHOCTHO-OPHEHTHPOBAHHOM 3a1a4M

6-5 GaIoB BRICTABISIETCS 00YUAIOMIEMYCS, €CIIA PEIICHUE 3aa9 IEMOHCTPUPYET ITy-
60KO€ MOHMMaHue 00yYaIOIMMCS MTPEJI0KEHHOMN MPoOIeMbl M pa3HOCTOPOHHEE €€ paccMOTpe-
HUe; cBOOOIHO KOHCTpyHpyemast paboTa npecTaBiseT co00i JTOrHUHOe, ICHOE U TIPU 3TOM
KpaTKoe, TOUHOE OTHMCaHUe X0/1a PEIICHUS 3a1a4H (ITOCIeI0BATEILHOCTH (MJTU BHITIOJHECHNS) He-



00XO0JIMMBIX TPYAOBBIX AEHCTBUI) U POPMYIUPOBKY AOKA3aHHOIO, IPABUIILHOTO BBIBOJA (OT-
BETA); MPU 3TOM 00YyUaIOIIMUMCS NPEATI0KEHO HECKOIBKO BAPUAHTOB PELICHUS UIIN OPUTMHATb-
HOE, HECTaHapTHOE peieHue (win Hauboee 3hdekTrBHOE, MU HanboJiee palliOHAIBHOE, HITH
ONTUMAJIbHOE, UM €IUHCTBEHHO IPaBUIIBHOE PELICHHE); 3a/1a4a PEelIeHa B YCTAHOBJIEHHOE Ipe-
[10/1aBaTeIeM BpeMsl WIH C OTIepeKEHHEM BPEMEHHU.

4-3 Ganna BbICTaBIsETCS 00yYalOIEMyCsl, €CIIM PEIICHUE 3aJa4l JIEMOHCTPUPYET NOHU-
MaHue 00y4JaroIMMcs MpeUI0KEHHON MpoOIeMBbl; 3a/ja4a pelieHa TUIIOBBIM CII0cOO0M B ycTa-
HOBJIEHHOE TIPETo/iaBaTesieM BpeMs; UMEIOT MecTo oo1me (passl U (MIK) HeCyIeCTBEHHBIE
HEJI0UEThI B OMMCAaHUU X0J1a pellieHus U (MJIH) BbIBOJA (OTBETA).

2-1 Ganna BBICTABISETCS 00YUAIOIIEMYCsl, €CITH PEIICHHUE 3a/1a4H JEMOHCTPUPYET I10-
BEPXHOCTHOE MOHUMaHKEe 00yUaroIMcs MpeI0KEHHON MpoOIeMbl; OCYIIEeCTBICHA MOMBITKA
11a0JI0HHOTO PeLIeHHUs 3a/1a4H, HO MPU €€ PEHICHUH JOMYIIEHbI OIUOKHU U (WUJIH) MPEBBIICHO
YCTaHOBJICHHOE MPEIoJaBaTeeM BpeMs.

0 6any0oB BBICTaBISETCS 00yUarOIIEMYCsl, €CIIU PEIIEHUE 3aaul JEMOHCTPUPYET HETO-
HUMaHue 00yJaroLUMMCs IPEAJI0KEHHOHN po0iaeMbl, U (WJIM) 3HAUUTEIbHOE MECTO 3aHUMAIOT
oOuue (pa3bl U TOIOCIOBHBIE PACCYKIEHUS, U (UJIN) 3a/1a4a HE pelIeHa.



