MUHHUCTEPCTRO HAVKU U BRICIIIETO ORPA3OBAHUS POCCUNCKON ®EJEPAILIUU

LokyMEPORHEHOKHIV O EYIARCEBEHHBIN HE®@TSIHON TEXHUYECKUHN YHUBEPCUTET

Vndopmauma o BnagenbLe: nMenn akaaeMuka M./l MuuUIHOHIIHKOBA
®NO: MuHuaes Maromep, LLlasanosuy

[lomkHocTb: PekTop
[ata nognucanus: 23.11.2023 00:25:51
YHUKanbHbI MPOrpaMMHbIA KIKOY: es,

236bcc35c296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc
«eVTBEPMﬂALQ»

Hepﬁiﬁtﬁ};bpem
3 _H‘ﬂf"%%aﬁexor;

PABOYASA ITPOTPAMMA
JUACLUILIIMHBI

«'eTeporeHHbIN KaTAJIHU3 U POU3BOJACTBO KATAJIU3ATOPOB)

HaﬂpaBJIeHHﬂ NnNoArOTOBKH

18.03.01 XumMuueckas TEXHOJIOTUI

podpuin

«XUMHYECKask TEXHOJIOTUS IIPUPOJHBIX SHEPTOHOCUTEIIEH U YTIIEPOJHBIX MaTEPUAIIOB»

KBanudurkanus

bakanaBp

I'posznerit — 2019



1. Ileau u 33724 AUCHUILINHBI

Lenpto ¥ 3agavyamMy TPENOJABaHUA JAUCHUIUIMHBI «[ €TepOreHHbI KaTalu3 M IMPOU3BOICTBO
KaTajanu3aTopoB» sBIsETCS oOOydeHne o0O0paboTkum u 0000IeHUsT HOBEWIEH HaydHO-TEXHUYECKOU
uH(pOpMalMK O 3HAYEHUH KaTalu3a, B 00JacTH nepepaboTKu He(TH U ra3a;nojydeHue 3HaHWH, YMEHUS U
OTTBITa, B 00JIACTH COBPEMEHHBIX MCCIICOBAHUN KaTalli3a U KaTaln3aTopax Ha OCHOBE repepaboTku HedTH,
rasa ¥ yriisi; MpoBeJICHNE HAyYHO-HUCCIIeIOBATEIILCKOM PabOThI, OCHOBHBIMH HAIPABICHUSIMU KOTOPOU SIBJISTFOTCS
n3ydeHre 0COOCHHOCTEH MPOTEKaHUsI KaTaln3a.

Baxnoe mecto B mporpamMMe YAEISETCS W3YYEHHUIO IKOJOTHUYECKHX MpoOiIeM B MPOU3BOJICTBE
KaTaJIn3aTOPOB.

2. MecTO TMCUMILVINHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMmMbl

JlucuMminHa OTHOCUTCS K BapUaTUBHOM 4acTH MpoQeccCHOHaNbHOTO Iukia. [ usydenus kypca
TpeOyeTcs 3HaHME: BbICIIEH MaTeMaTuKu; MHPOpPMATUKW; (U3UKU; OOLIell M HEOpraHUYecKoW XUMUM;
OpPraHUYeCKON XMMHUH; GU3MUECKON XUMUM;, (PU3UKO-XUMUYECKUX METOJIOB aHAIM3a M aHATMTUYECKON XUMHUU;
METpPOJIOTHH, CTaHAApPTH3aLUU U CepTU(]UKAINK; MPOLIECCOB U aNNapaToB XUMUYECKOW TEXHOJOIHH;
o0IIel XMMHYECKOM TEXHOJIOTHH; XMMUH He()TH 1 Ta3a; BBEJICHUSI B XUMUYECKYEO TEXHOJIOTUIO TOIUTUB U YITIEPOIHBIX
MarepHasioB; TEOPETUUYECKIX OCHOB XMMHYECKOM TEXHOJIOTUH TOIUIVB U YITIEPOIHBIX MATEPHATIOB.

B cBow ouepenp, JaHHBIM KypCc, TOMHMO CaMOCTOSTEIIBHOIO  3HA4Y€HUs, SBISETCS
MPEAMIECTBYOMEH JUCHUIIMHON Il KypCOB: XMMHUYECKass TEXHOJOTHS TOIUIMB M  YIJIEPOJIHBIX
Marepuano; YHUPC; nepciekTUBHbBIE MPOLIECCHI MTOTYYEHHS TOTIIUB.

3. TpeGoBaHusi K YPOBHIO OCBOEHHS COAEPKAHNS TUCHMILTHHBI

[pornecc n3ydeHns AUCIUTUIMHBI HAIPaBJICH Ha (JOPMHUPOBAHUE CIICTYIONINX KOMITETCHITHNA:

-CIIOCOOHOCTBIO IUTAHUPOBAaTh W TMPOBOAWTH (PU3MUYECKHE W XUMHUYECKHUE OKCIICPUMEHTHI,
MPOBOJIUTH OOpabOTKY WX PE3yJbTaTOB M OIICHWBATH IOTPEIIHOCTH, MAaTeMaTHYECKH MOJCIHPOBAThH
¢bu3nvecKkue U XUMHUYECKUE MPOIIECCHl U SIBIICHHS, BBIIBUTATh TUTIOTE3bl M YCTAHABIMBATH TPAHUIIBI UX
npumenenwust; (ITK-16)

- HCIIOJIb30BaTh 3HAHUE CBOWCTB XMMHUYECKHUX 3JIEMEHTOB, COCIMHEHUH M MaTepUAIOB Ha MX
OCHOBE JUIS pelleHus 3a1a4 npodeccruonanbroi aesreaproctu; (ITK-18)

B pe3yJjibTaTe OCBOCHUA TUCHUILIMHBI CTYACHT A0JIKCH.
3HaThb:

- OCHOBHBIC CBOMCTBAa XUMUYECKUX DJICMEHTOB, coeuHeHni 1 Marepuanos; (ITK-18)

yMeThb:
- HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUCCKUX JIIEMEHTOB, COSIMHEHUI U MaTEPUAJIOB Ha MX
OCHOBE JUTS PeIIeH s 3a71a4 nmpodeccruonansHoit nestensHocTH; (ITK-18)

BJIa/IeTh:

- METOJIaMHUIUIAHUPOBAHUS U TMpPOBEAEHUS (U3NYECKUX M XUMHUECKUX OIKCIEPUMEHTOB,
poBefieHUs 00pabOTKM MX Ppe3yabTaToB U  OLEHMBAHUSA IOTPEIIHOCTH, MAaTeMaTHYecKOTro
MOJIeTUpOBaHus HH3MISCKIX U XMMUUECKUX TpotieccoB U siBieHuit; (ITK-16)



4. O0beM IMCUMIIMHBI M BUABI Y4eOHOH padoThl

Taoauna 1
Bcero Yacos/ Cemectp
B Gri0ii a6 3a4.e]l. 7 7
U1 y4eOHou padoThl
0D0 0300 0DO 03900
AyauTopHbIe 3aHATHSI (BCEro) 39/1,5 34/1 39 34
B toMm uncrne:
Jlexunu 13/1 17/0,5 13 17
JIabopatopusie pabotsl (JIP) 13/0,5 17/0,5 13 17
[Tpaktuyeckue 3austus (I13) 13 13
CamocTosiTeIbHasi paGoTa (Bcero) 69//1,5 74/2 69 74
B Tom umcne:
Pedepar 13/0,28 14/0,38 13 14
TeMmbl I CAaMOCTOSTEILHOTO U3YUCHHS 13/0,28 18/0,44 13 18
U (unu) opyaue 6uovi camocmosmenbHou pabompi:
[ToxroToBKa K 1ab0paTOpHBIM paboTam 20/0,44 20/0,55 20 20
[ToaroToBKa K SK3aMEHY 23/0,5 22/0,61 23 22
Bunoryernoctn IK3aMeH IK3aMeH IK3aMeH | JK3aMeH
OO6mast Tpy10€MKOCTh BCEI'O B Yacax. 108 108 108 108
JMCIIUATUTHHBI
BCEI'O B 3 3 3 3
3a4.eTUHHUIIAX
5. Conep:kanue JTUCUUNIUHBI
Pa3genbl TUCHUIVIMHBI M BUBI 3AHATHH
Taduanna 2
Ne HaumeHoBaHue pa3iena Jlex | Ilpakr | Jlao. Cam. Bcero
n/n JTUCIUTIIINHEI II. 3aH. 3aH. pao. JacoB
1 | OOume noHATHS O KaTam3e ¥ KaTau3aropax | 2 - 4 6
2 I'oMOTreHHBIC KATATUTHYECKHUE MPOIECCHI. 2 i 10 12
TeopeTHueckue OCHOBBI — T'E€TEPOI'CHHOTO
3 | karamuza. 4 - 15 19
IToHsTHE 00 AKTUBHOM KOMILIICKCE, HOCHTEIIE
4 | (Marpuiie) ¥ MPOMOTOpAX. 4 3 20 27
5 CuHTE3 ¥ MPOM3BOJICTBO KATAIN3aTOPOB. 5 14 29 48
5.2 JIeKIHOHHBIE 3aHATHSA
Tadauua 3

Ne HaunmenoBanue
n/m | pasgesna AUCHUNIMHBI

Copepsxanue pasaena




OO0L1ME TTIOHATHS O

Beenenne. OOmiye mMOHATUS O KaTajlu3e M KaTalW3aTopax.
Knaccuukamust KaTaTUTHYECKHX pEeakIMid M KaTaau3aTOpOB.

1 OCHOBHBIE XapaKTEPUCTUKH KATAIN3aTOPOB. 3HAYEHNUE KaTaau3a B
KaTaln3e U Karaau3aTopax
nepepaboTke HehTH U raza.
I'omoreHHsbIe OCOOEHHOCTH  MPOTEKAaHUS TOMOTEHHBIX  KATAIUTHYECKHX
o | KaTaIMTHYECKHE IIPOLIECCOB.
IIPOLIECCHI. Oco0eHHOCTH KUHETUKM TOMOTE€HHBIX KaTaTMTHYECKUX IIPOLIECCOB.
CymiecTByrolI1€ TEOPUN KaTaIN3a.
I'eomerpuueckue Teopun. MynbTuniaeTHas Teopust U Teopus
TeopeTnueckue OCHOBBI | aKTUBHBIX aHCAMOJIEH.
3 | reTeporeHHoOro Karaamsa. DJEKTPOHHbIE TEOPUH.
XuMHYecKkue TeopuM. BiMsHME Karanu3atopa Ha DHEPIHIO
AKTUBALIUK U CKOPOCTb PEAKLIUH.
Cra/y reTeporeHHOro Karaiusa.
Teopernyeckne OCHOBBI . . .
Bnusnue BHenHel 1 BHyTpeHHeN Audy3uH Ha CKOPOCTh PEAKLIUH.
4 | TreTeporeHHoOro Karaumsa.
Bup! ancopOrmu B kaTanm3e U METObI UX UCCIIEIOBAHMUS.
Kuneruka peakuuii yrieBoa0po/IoB.
®opmanbHble KHHETUYECKHE MOJETH KAaTaIUTUYECKUX PEaKIHi.
TeopeTnyeckrue OCHOBBI
CreneHHble KWHETHUYECKHE YpaBHEHHS. YCIOBHBIE MOJIETH
S | reTeporeHHOro Karaamsa.
KaTaJIUTHYECKUX IPOLIECCOB.
['pamment Temneparypbl BHyTpH 3€pHa KaTalu3aTopa.
Kucnorhbii katamm3. KucIoTHbIE IEHTPBI U KX YYaCTHE B PEAKIIMSX.
eHTpbl bpencrena, JIbtonca n cynepkucinorHsie. Koppensuus
TeopeTnyeckrue OCHOBBI Henrper bp 7 yrep . PPEIALL
MEXJy KHCIOTHOCTBIO M KaTaIUTHYECKOM AaKTUBHOCTBIO.
6 | reTepOreHHOro KaTaamsa. .
O0pazoBaHue 1 cBocTBa KapOKaTUOHOB. THIBI KaTaTU3UPyEMBbIX
peaKuuid.
OKuCIUTENBHO-BOCCTAHOBUTEIBHBIIN KaTaJus. Tumnsl
KaTanu3upyembix peakuumid. Karanu3 Ha Metawiax wu
Teoperuyeckne OCHOBBI
MOJTYIIPOBOIHUKAX. AKTUBHOCTb U TUCIIEPCHOCTh METAJUIOB. Teopust
7 | reTeporeHHOro Karaamsa. )
BAJICHTHOM CBSI3U. 30HHBIE MOJENIH. Te€OpUH KpHUCTAUITMYECKHX
TI0JIEN ¥ TEOPHUs NOJISI JIMTaH/I0B.
KoopmHalmoHHO-KOMILIEKCHBIN KaTaau3.
Teopernueckue OCHOBBI | budyHKIMOHANIBHBIE KaTaIM3aTOPbI U IPUPOJIA UX ICHCTBHUS.
8 | reTeporeHHoro Karajamsa. OxucHble KaTamu3aTopbl. THIIBI KaTaTU3UPYEMbIX pEaKIuii,
IIPOMBIIILIEHHBIE POLIECCHI.
Teopetnueckne OCHOBBI
Teopernueckue 0CHOBBI IOA0Opa KaTATU3aTOPOB.
9 | rereporeHHOro Karanmsa.
€3aKTHBallMsl KaTalu3aTOpoB M €€ CYIIHOCTb. Perenepanus
Teopetnueckne OCHOBBI A 8 p ym patt
KaTaJIu3aToOpOB.
10 | reTeporeHHOro KaTaM3a.

HpOMBII_HJ'IeHHBIe KaTaJIn3aTopbl 1 UX XapaKTCPUCTHUKA.




ITonartue o006 AaKTUBHOM

OCHOBHBIE XapaKTEPUCTUKU TBEPbIX KAaTAIN3aTOPOB U METOIBI MX
OIIPENIETICHUS.

Kparkas xapakrepucTrika OCHOBHBIX HOCUTEJIEH ITPOMBIIUICHHBIX
KaTaJM3aToOpOB:

17 | MOMIUICKCE, Hocurese - aKTMBHAas OKHCh ATIOMUHMS
(MaTpulie) ¥ IpOMOTOpax. ’
- aMop(QHBIC ATIOMOCHINKATHI,
- AKTWMBHBIU YIOJlb,
- CWJIMKarenb.
[lonsitue 00 axTHUBHOM | BBemeHme  CTPYKTYpHBIX H  TEKCTYPHBIX  IPOMOTOPOB
1p | KoMIUIEKCe, HOCUTEJIE | KaTAIUTUYECKUX peaKIUii: rajJoreHupoBaHuE, CYIb(HpPOBAHUE,
(Marpulie) M poMoTopax. | 100aBKa APYrMX METAJUIOB, OKCHIOB METAJLIIOB.
AKTHBHBIE KOMITOHEHTBI KaTaJIN3aTOPOB.
Heonutel. XuMuueckuil cocTaB, CTPYKTypa, HOHHOOOMEHHbIE
[lonsiTue 00 aKTHUBHOM | CBOMCTBA, TEPMOCTAOMIBHOCTb, TOPUCTOCTh W  yICIbHAs
13 | KommIIeKCe, HOCHTEJIE | IOBEPXHOCTb.
(matpurie) u mpoMotopax. | Lleomurcomepskamue karamuzatopsl. CocTaB, KaTalH3UpyeMbIe
peakmmu. Ilpupoma KaTaqTUTHYECKH AKTUBHBIX  IIEHTPOB.
Oco0eHHOCTH aKTUBALIMH, JE3aKTHBALIMK U PEreHepaLiu.
OkxcuHble Katanu3aTopsl. KpaTkas XapakTepucTHKa KaTaau3aTopoB
OKHUCIIEHUsI, TUApOJieCyIbpypuanuy, TUuapoie-apoMaTH3AIHH.
OCOOEHHOCTH aKTWBAIMH, JE3aKTUBAIIMA M PEreHEepaIlii TaKuX
[lonsiTve 00 aKTHBHOM | KaTaJW3aTOPOB.
KOMILIEKCE, Hocurene | budyHkunoHanbHble KaTalnu3aTopbl. AKTHBHBbIE KOMIIOHEHTBI,
14 | (marpuLe) ¥ IpOMOTOpAX. | HOCHUTEIH M MPOMOTOPHI; MCIOJIb3yeMble MaTepuanbl. KpaTkas
AKTHBHBIE KOMIOHEHTBI XapaKTepUCTHKA  CBOICTB  COBPEMEHHBIX  KaTaJlM3aTOPOB
KaTajanu3aTopoB pucdopmuHra, H30MepH3aIuH, TUIPOKPEKUHT A,
runponsomepuzanyu. OcoOEHHOCTH aKTHBAlLIMK, JAE3aKTUBALMU U
pereHepariy Takux KaTaau3aTopoB.
OcHoBHbIE CMOCOOBI MPOU3BOJCTBA TBEPABIX KaTalU3aTOPOB.
Cuntes u npousBoacTBO | CIuiaBiieHUE, 30J1b-TeIb METO/I, CMEIICHHE TUIPOTesIeH, MPUBUBKA
15 | karanu3aTopos. HAa HOCUTENIb, MPONUTKA, HMOHHBIM o0O0MeH. OcCHOBHbBIE
TEXHOJIOTMYECKUE OTIepalliH, arrapaTypa.
C [TpousBoicTBO HOCHUTENEH U aICOPOSHTOB.
WHTE3 U MPOU3BOJICTBO o
16 | katammsatopos, [Tpou3BOICTBO AaKTHBHOI OKHCH ATFOMUHUISL.
[Tpou3BOICTBO 1IEOIHTOB.
[Tpou3BOICTBO KAaTAIM3aTOPOB.
Cunres u mpon3BoAcTBO | CHHTE3 M TEXHOJIOTHS IPOM3BOJICTBA aMOP(HBIX ATFOMOCHIIUKATOB.
17 | xkaranu3aTopoB. CuHTe3 W  TEXHOJIOTHS MPOM3BOJICTBA LEOIUTCOAEPIKAILIX
KaTaJlu3aTOPOB.
CuHTE3 M TeXHOJIOTHsI TPOU3BOJICTBA OKCHIHBIX KaTalu3aTOPOB:
JIIOMOKOOAIIbTOBBIX, AMIOMOMOINOAEHOBBIX, AKM,
Cunres 1 nponsgoncTeo | AOMOHHKENEBBIX, AHM, HuKenbBOIb(PAMOBBIX,
18 | katanM3aTOpPOB. [IEOJIMTHBIXATFOMOHUKEIbMOINOAEHKPEMHEKUCIIOPO JHBIX.

Texnomorus MMPON3BOACTBA MCTAJUNIMYCCKUX U
6I/I(I)YHKLII/IOH3.J'ILHLIX MCTAJIHAHCCCHHBIX KAaTAJIN3aTOPOB.




JlabopaTopHbIil IPAKTHKYM
Tabauua 4

Ne

u/n Ne pazgesia 1M CHUIIMHBI HanmenoBaHue 1a00paTOPHBIX paboT

BBogHoe 3anATHe. MHCTpykTaxX 10  TEXHHUKE
0€30MacHOCTH M MPOTUBOIIOKAPHBIM MEPOTIPUSATHSIM.
1 O3HaKOMIIEHHE C METOJaMM BBIINIOJITHCHHUS aHAJIN30B U
TpeboBaHus K 0(POPMIICHUIO OTYETOB.

OmnpeneneHne HEKOTOPHIX  (PU3HKO-MEXaHUIECKUX
XapaKTePUCTHK KaTaJH3aTOPOB:
- HACBHITTHAsI TUIOTHOCTb,
Teopernueckue OCHOBBI .
- TPaHYJIOMETPUYECKHH COCTaB,
2 | TETepOreHHOro KaTamm3a.
- pa3mep IKCTPYAaToB,
- obmuit 06beM 1op,
- MaccoBas JIOJIS IOTEPh TPHU MPOKATUBAHHH.

CuhHres H MPOU3BOJICTBO

[MosyueHne KaTaIn3aTOPOB TUAPOOIUCTKH METOIOM
3 | KaraaM3aTopoB. 1 p P

POMUTKU

CuhHres H npom3BoICTBO | Ompenenenre kodaabTa B
4 | KaTalM3aTopoB. AIIOMOKOOANBTMOIHOIEHOBOM KaTalu3aTope

IIpakTuyeckue 3aHsATHS (CEMUHAPHI)
HE NPEAYCMOTPEHDI

6. CamocTosiTeJibHAsE padoTa CTY/IEeHTOB IO AUCIUILINHE
TGKYH_IEUI CaMOCTOsATCIIbHAA pa60Ta 10 OUCLHUIIIINHEC «FeTeporeHHLIﬁ KaTajiu3 U IMPOU3BOACTBO
KaTajiu3aTopoOB», HAIIpAaBJICHHAsA Ha YFHY6HCHI/I6 U 3aKpCILICHUC 3HaHHI>i CTy,HeHTa, Ha Pa3BUTHUC
IMPAKTUUICCKUX YMeHHﬁ, BKJIKOYACT B ce6${ cne):[yfonme BHUbI pa60T:

- paboTa ¢ JEeKIMOHHBIM MaTepUaoM;

- U3y4€HHUE TeM, BBIHECEHHBIX Ha CAMOCTOSITEIbHYIO POPabOTKY;
- IO/ATOTOBKA pedepaTos;

- IO/IFOTOBKA K MMCHbMEHHBIM OIIPOCaM U KOHTPOJIbHBIM paboTam;
- IOATOTOBKA K 2K3aMEHY.

Konumponos camocmoamenvroi padbomot

Ne Bun camocrositensHOM paboTh dopma KOHTPOJIA

1 PaGora ¢ JICKHUOHHBIM MAaTCpUaIioM HpOBCpKa KOHCIICKTOB
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2 N3yuenue TeM, BHIHECEHHBIX HA IInceMeEHHBIN OITPOC UIU
CaMOCTOSTENIbHYIO TPOPabOTKY KOHTpOJIbHAsI paboTa

3 [MoaroroBka pedepaton 3amura pedeparon

4 [ToaroToBka Kk TMCbMEHHBIM ONIPOCAM U [TnceMeHHBIN Onpoc U
KOHTPOJIBHBIM paboTam KOHTpOJIbHAsI paboTa
[ToaroroBka K sK3aMeHy OK3amMeH

5

TeMbI AJIA CAMOCTOATEC/ILHOI'O U3YYCHUHA

[TonuMmepHbIe KaTannu3aTOpbl: OPraHOMETAIOCHIIOKCAHBI,  OPraHOXJIOPCHIIAHBI KaK KaTaJM3aTophI
TOMOT'CHHBIX U T€TCPOTrCHHBIX ITPOLCCCOB.

ITpon3BOACTBO CHIMKaresien.

TexHoJ0THs TPOU3BOJICTBA OPraHOMETAIIIOCUIIOKCAHOB, OPTaHOXJIOPCHIIA-HOB.

BBeneHne CTpyKTYpHBIX M TEKCTYPHBIX IPOMOTOPOB KATAIUTHYECKUX PEAKLMM: rajoreHUpOBaHUE,
cynb(dupoBanue, T00aBKa JPYTHX METAIUIOB, OKCHJIOB METAJIIOB, OPraHOMETA/IIOCHIIOKCAHOB.

Kparkast xapakTeprcTiKa KaTalTi3aTopoB THIPOAEMETAIUT3AIMHI, KOHBEPCHH YTIIEBOIOPOJIOB, CHHTE3a
MeTaHoJIa.

CHHTE3 U TEXHOJOTHS IMPOU3BOACTBA OKCUAHBIX KAaTaJINU3aTOPOB: KCIC30XPOMOBBIX, IIMHKXPOMOBBIX,
MGHB-aﬂmMHHHﬁ-HHHK OKCHUAHBIX KaTaJInu3aTOpOB; BaHAIHCBBIX, BaHa}IHﬁ-THTaHOBLIX, BaHaﬂHﬁ-
BOJ'IB(bpaMOBI)IX OKCHUAHBIX KaTaJIUu3aTOPOB

[IpoOGeMbl 3KOJIOTUH B MPOU3BOJICTBE KaTAIU3aTOPOB.

Coznanue 3aMKHYTBIX LHMKJIOB B IPOU3BOJCTBE W 0€30TXOAHBIX TexHosoruil. OxpaHa Tpyna u
TeXHUKA 0€30MMaCHOCTH Ha KaTaJln3aTOpHBIX (pabpukax.

Tembl pedepaToB

O6H_[I/Ie CBCIACHUA U3 UCTOPHUH KaTalin3a, BKJIaJd PYCCKUX YUCHBIX B pa3BUTHEC KaTaJll3a.
KJ'IaCCI/I(bI/IKaI_[I/IH KaTaJIMTHYCCKHUX peaKuHﬁ B XUMHNYECKOM ITPOLIECCE.

CTaI[I/II/I T'CTCPOICHHOI'O KaTaJn3a. A,Z[COp6I_II/I$I Kak HCO6XO,Z[I/IM3H cTagusd réeTCporCHHOIro KaTrajiu3ia.
OC&)K,Z[GHHI)IC KOHTAKTHBIC MaCCHI. HpI/IFOTOBJ'IeHI/Ie KaTajin3aTopoB METOJAOM ITPOITUTKH.

TexHooruss CMeIIaHHbIX KaTaJu3aTopoB. HpI/IFOTOBJ'IeHI/Ie KaTajin3aTopoB METOAOM ILJIaBJICHUSA
HCXOOHBIX KOMIIOHCHTOB.

]_IeOJ'II/ITLI M KaTaJIUu3aToOpPbl HA KX OCHOBC.

Crioco0OBbl (I)OpMOBaHI/IH KaTaJInu3aTopoB. OCHOBHBIC HaIlpaBJICHUA  Pa3BUTHUA  TCXHOJIOTHH
KaTaJlu3aTOpPOB.

Bonpocel Kk caMocTOATEIBLHON padoTe

Yro MIPECACTABIIAOT coOoit TNOJIMMCPHBIC KaTAJIM3aTOPBI: OPraHOMETAIUIOCUIIOKCAHBI, OPraHOXJIOPCHUJIAHbL
KaK KaTalIM3aTOPbl TOMOI'CHHBIX U TCTEPOT'CHHBIX HpOI_ICCCOB?

Ormmure MIPON3BOACTBO CHUJIMKAT eJieii.

KakoBa Texnonorust IMPpOU3BOACTBA OPraHOMETAJITIOCUIIOKCAHOB, Opr’ aHOX.TIOpCI/IJ'IaHOB?

Kak MMPpOU3BOAUTCA BBCACHUC CTPYKTYPHBIX U TCKCTYPHBIX IMPOMOTOPOB KATAJIMTUYCCKUX peaKI.lHﬁ:
raJJOorcHUpOBaHUC, Cy.l'IL(i)I/IpOBaHI/Ie, Il06aBKa Apyrux MCTAJlJIOB, OKCHIO0B MCTAJlJIOB,
OpraHOMCTaJ'IJ'IOCI/IJ'IOKcaHOB?

Kakona KpaTKad XapaKTCPUCTHKA KaTaJIM3aTOPOB THAPOACMECTAININ3AlNN, KOHBCPCUN YTIJICBOAOPOIOB,
CHHTE3a METaHoJIa?
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KakoBBI CHHTE3 M TEXHOJIOTHS MMPOU3BOACTBA OKCHUIAHBIX KaTAJIHU3aTOPOB: KCEIC30XPOMOBBIX,
IMUHKXPOMOBBIX, MeI[B-aJIIOMI/IHI/If/’I-I_II/IHK OKCHUIAHBIX KaTaJIMU3aTOPOB;, BaHAJIUCBLIX, BaHa,HI/II\/JI-
TUTAHOBBIX, BaHAIUH-BOJIB(PPAMOBBIX OKCHIHBIX KaTaIH3aTOPOB?

B 1eMm cocTosaT mpo0eMbl SKOJIOTHH B TPOU3BOACTBE KaTaIN3aTOPOB?

Kak sydiie mpon3BoAUTh YTUIH3AIMIO U 00€3BPEKUBAHIE OTXO0B IPOU3BOJICTBA KaTAIN3aTOPOB?
Onuiure IMPUHOUIIBI CO3JaHUA 3aMKHYTBIX IIUKJIOB B IIPOHU3BOACTBE U 6C3OTXOI[HBIX TEXHOJIOTHHA.

. KakoBbI 0cOO€HHOCTH OXpaHBI TPY/Ia U TEXHUKH 0€30MaCHOCTH Ha KaTalu3aTopHBIX (pabpukax?

ITepedyenn y4eOHO-MeTOANYECKOI0 00ecIIeYeHHs VIS CAMOCTOSTE/IbHOM

padoThI CTYACHTOB

&

o o1

ITanuenkoB I'.M., JIebeaen B.I1.. Xumudeckas kuHeTnka u kataim3. M.: I3p.MI'Y.1961
Pomanosckuii B.B.. OcHOBEI xuMudeckoil kunetnuku. M.: Dx3amen, 2006

Arees E.I1.. HepaBHoBecHas TepMOJAMHAMHKA B BOIIpOcax U OTBeTax. 2-¢ u3l., M.: MIITHMO,
2005

KpsinoB O.B. I'ereporennsiit karanu3. M.: Akagemkanra, 2004

BaiipamoB B.M. OCHOBBI XUMUYECKOI KHHETUKH 1 KaTanmu3a. M.: Akagemust, 2003
HNuTeper-pecypcsr:
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7. OueHOYHBbIE CpeCTBA
[Ipy n3ydeHnun TUCUMIUIMHBI «I €TepOreHHbIN KaTaau3 U MPOU3BOJACTBO KaTaInu3aTOPOB)

HCIIOJIB3YETCA peﬁTHHFOBaﬂ CHUCTEMA OLICHKA 3HaHUHI CTYACHTOB. B Teuenne ceMECTpa CTYACHT
MoxeT HabpaTh 120 6amos.

PeliTuHr moopsieT akTUBHBIX CTY/IEHTOB JIOTIOJHUTEIbHBIMU OajlylaMu3a HamnmucaHue pedeparos,

Mpe/icTaBIeHHbIE JOKIab! U T. . [IpernoaaBarens uMeeT NpaBo BHICTABIATH CTYJIEHTY OLIEHKY
«OTIAUYHO» 03 IK3aMEHa, €CIM PEUTHUHT CTyJIeHTa B ceMecTpe npeBbimaeT 90 6ayios.

@DOH/T OIICHOYHBIX CPEJCTB NUCIHUIUIMHBI BKIIOUAET B CEOs:

- macnopt (GOHJA OLICHOYHBIX CPEJICTB M0 TUCIUILINHE;
BOIPOCHI K MEPBOM MPOMEKYTOUHON aTTeCTalluy;
BOIIPOCHI KO BTOPOI MPOMEKYTOUHON aTTeCTalUU;
BOIPOCHI K IK3aMEHY;

BOIIPOCHI I KOJUIOKBUYMA;

3aHATUS I Ta00PATOPHBIX 3aHITUH.

ITacnopT poHIA OLIEHOYHBIX CPEIACTB AUCIHUIIINHbBI

Kox konTposmpyemoit HaumenoBanme
Ne | KonTposmpyembie pa3aesbl (TeMbI)
KOMIIeTeHIHH OLI€HOYHOT 0
n/n JUCHUIIIINHBI
(MM ee YaCTH) cpeiacTBa
1 OOr1111e MOHATHS O KaTaIn3€e 1 K-18 KonnoxBuym/
KaTajan3aTopax YCTHBIH OTpoc
['oMoreHHbIE KaTATUTUYECKHE MPOIECCHI. KonnoxBuym/
2 pott TK-16,TTK-18 KBIYM
YCTHBIH OTpoc
TeopeTnyeckue OCHOBBI T'E€TEPOTEHHOTO KOLTOKBIYM/
3 | kaTanauza. ITK-16,I1K-18 N yM
YCTHBIH OTpOC
[Tonsitne 00 AaKTHBHOM KOMIDIEKCE,
KonnokBuym/
4 | HocHTene (MaTpHLEe) U TPOMOTOPAX. [1K-18

YCTHBIN OIIPOC
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KonnoxBuym/
YCTHBIN OIIPOC

CI/IHTGSI/I OU3BOZICTBO KaTaJIn3aTOPOB.
Tp 2 P IK-16

OueHo4YHbIE CPeICTBA JIANPOMEKYTOYHOM aTTecTAIlUN

Bonpocsl kK nepBoi aTTecTanuu
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KaxoBo 3Hauenune karanusa B HeTe- 1 razonepepadoTke?

JaiiTe onpenenenne KaTaau3aTopa, KTO BBEJ 3TO OHSATHE?

HazoBuTe 0OCHOBHBIE XapaKTEPUCTUKU KaTaJIU3aTOPOB, JAUTEHX KPATKOE ONpEIeTICHUE.

JaiiTe ompeneneHne roMo- U reTeporeHHoTo KaTtanuza. [IpuBeauTe mpuMepsl MPOIECCOB WU
peaKuui.

Yro Takoe OTpHHaTeHBHBIﬁ KaTaJin3, IpUBCANTC IMIPUMCEPHI.

Kaxkune xnaccudukanmm KaTaTuTHYECKUX IPOIIECCOB BBl 3HAETE?

OnumuTe CyIecTBYIONNE TEOPUH KaTalln3a.

Kakue kputepun ncnoib3yroT i1 Kiaccu(UKaly MOPUCTHIX BEIIECTB?

Kaxk otninuarorces TBepiple Tea N0 yAEIbHON MOBEPXHOCTU?

. OT 4ero 3aBUCUT CKOPOCTb T'€TEPOTC€HHO-KATATUTUIECKUX PEAKIUIN?

. KakoBa poJib kaTanuszaTopa B XUMUYECKOW peakuun?

. HazoBuTe xapakTepHble 4epThl F€TEPOr€HHO-KAaTATUTUYECKUX IIPOLIECCOB.

. JlaiiTe KpaTKo€e ONnKrcaHue reOMETPUUYECKUX TEOPUIA, MPUBEAUTE MTPUMEPHI.

. B ueM 3akiroyaeTcss IPUHIMUIT SHEPTETUYECKOTO U T€OMETPUUECKOTO COOTBETCTBUS B KaTanuse?

. Urto sBAsIeTCSI HOCUTENEM KaTaIUTHUECKONM aKTHMBHOCTH COTJIACHO TEOPUU aKTHUBHBIX aHcaMOuen?
. Ha yem ocHOBaHBI IpEACTABIEHUS O KaTajJu3€ COIJIaCHO JEKTPOHHBIM TEOPUSIM?

. Kak Biisier kaTaiu3aTop Ha SHEPTUIO aKTUBALUU U CKOPOCTh PEaKLUN?

. UTO Takoe aKTHBHBIE LICHTPBI KaTaIM3aTOPa, KTO BBEJ ONPEIEICHUE aKTUBHBIX [IEHTPOB?

. Kak mpoucxonut aacopOuus u xeMmocopOIusi B reTepOreHHOM KaTajin3e U KaKOBbl METObI UX

HUCCIIeI0BaHUS?
Uem xapakTepu3yroT aicopOIHI0, KaKhe U30TepMbI aacopOmmu Bei 3HaeTe?

HazoBute OKCIICPUMCHTAJIBHBIC METOAbI OIIPCACIICHUA a,I[COp6HI/II/I. Kaxoi MCTO IOJIYYHJI Ooublee

pacnpocTtpanenue?

KakoBbI cTaiuu reTreporeHHoro Karaiau3a?

Kakwue Bunbl nuddy3un pa3nuyaroT B TeTepOreHHOM KaTallu3e U 4YeM OHH XapaKTePU3YIOTCS?
Kakwue Bunbl BHemHel nud@y3un Bol 3HaeTe 1 4eM OHU XapaKTepusyroTcs?

Kakwue Bunbl BHyTpeHnHed aud@ys3un Bol 3HaeTe 1 4eM OHU XapaKTepU3yIOTCs?

Kakne kuHeTH4eckre 3aKOHOMEPHOCTH XapaKTEPHBI I PEaKIuil yriieBOJOPOI0B Ha TOPUCTOM
KaTanuzaTtope?

OT 4ero 3aBUCHUT I'PAIMECHT TEMIIEPATYpbl BHYTPH TPaHyll KaraauszaTopa?

Ha gyem ocHOBaHBI (bOpMaJ'IBHBIe KHMHECTUYCCKUEC MOJCIIN KaTAITUTHYCCKUX peaKHHﬁ, KaKOBBI HanboJIee

pacnpoCTpaHCHHBIC MO,Z[eJ'II/I?

Ha gyem ocHOBaHEBI YCJIOBHBIC KHHCTUYICCKHUEC MOJICIIN ITPOMBIINIJIICHHBIX peaKI_II/II\/’I, KaK UX COCTaBJIAIOT,

OIIPENENAIOT CKOPOCTh IIporecca?

JlaiiTe XapaKTepUCTHKU KHUCIOTHOTO KaTaJln3a U aKTUBHBIX KUCIOTHBIX IIEHTPOB.

UYro xapakTepusyeT ¢yHKIuUS ['amMmmera U yem oHa ornpeensercs?

Kakast koppensanus cynecTByeT MexXay KUCIOTHOCTBIO U KaTAJIUTUYECKOW aKTHUBHOCTBIO?
Kak 06pa3yrorcst kapOKaTHOHBI, KAKOBBI MX CBOMCTBA?

Kak ocymecTBisiercs kaTaiau3 Ha METa/UIax U MOJIyIPOBOAHUKAX ?
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OT 4ero 3aBUCHT aKTHBHOCThH METAJNIHAHECEHHBIX KaTaJII/I3aTOpOB?

Yro Bsl 3HaeTE 0 AUCHIEPCHOCTH METAITTHAHECCHHBIX KaTaau3aTopoB?

OnuIInTe TUMBI peaKHHﬁ, KaTaJIM3UPYCMbIX MCTAIJIHAHCCCHHBIMU KaTaJIUu3aTOpaMHu.
Kak npoucxoauT u OT YEro 3aBUCUT CIIEKAaHME METAJUTHAHECEHHBIX KaTalu3aTopoB?
B yem 3aknrodaercs Teopusi BAJIEHTHOM CBSI3U?

B yem 3akirouaercs Teopusi 30HHBIX MOJIENIEH METAJUIOB U MOJIYIIPOBOAHUKOB?

Bomnpoce! ko BTOpo# arrectanuu

1.

CoNoOrwWN

el
N~ O

[N
w

14.
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18.
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20.
21.
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Kakue xartanuzaTopsl SBISIOTCS OKCUIHBIMU, KAKOB MEXaHU3M UX JCHCTBUS, KaKU€ THUIIbI peaKuil
KaTaJIu3upyoT?

Uto Brl 3HaeTe 0 TEOpETUUECKUX OCHOBAX MOJA00pa KaTaiau3aropa?

JaiiTe XapakTepUCTUKH aKTUBHOTO KOMIUIEKCa, €ro ()yHKIIMU B KaTaju3e.

JlaiiTe XxapakTepUCTUKH HOCUTEIS, €ro (yHKIIUU B KaTaau3e.

JlaiiTe XxapakTepUCTUKH MPOMOTOPOB KaTaau3aTOPOB, MX (DYHKIMU B KaTalu3e.

[To xakuM mpUYMHAM MTPOUCXOIUT JI€3aKTUBAIMS KaTanu3aTopa?

OxapakTepu3yiTe NpUIUHbI GU3NUECKON J€3aKTUBALIUN KaTaIU3aTOPOB.

OxapakTepu3yiTe NPUINHBI XUMUYECKOH J1€3aKTUBAIIUU KaTaau3aToOPOB.

Kak npoucxonuT ne3akTuBalys KaTaau3aTopa Mpu 3aKOKCOBBIBAaHUH?

. Kak nmposiBnsieTcst kKaranmuTuyeckass akTUBHOCTb CaMOro Kokca?
. Kak ocymecTBisiercs perenepanys KaTaaiu3aropos?
. HazoBuTe OCHOBHBIE XapaKTEPUCTUKH TBEPJABIX KATalM3aTOPOB M METOJbI OMpeleneHUus (U3NKO-

MCXaHUYCCKUX XapaKTCPUCTHK.

. HazoBuTe oCHOBHBIE XapaKTEPUCTUKH TBEPABIX KaTaIM3aTOPOB M METOJbI ONpeaeieHus (pu3nKo-

XUMUYECKUX XapaKTePUCTHK.

Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKU TBEPIABIX KATAlIM3aTOPOB W METOJbl OMNpEeAETIeHUs
TEXHOJIOTHYECKHUX XapaKTEPUCTHK.

[lepeuncnaure OCHOBHBIE HOCUTENM KaTalu3aTOpOB, aJCcOpPOEHTBI U XEMOCOpPOEHTHI, JaiTe
XapaKTEPUCTUKY aKTUBHOHN OKUCH aJTFOMHHUS.

[lepeuncnaure OCHOBHBIE HOCUTENM KaTalu3aTOpOB, aJCOpPOEHTHI W XEMOCOpPOEHTHI, JaiiTe
XapaKTepUCTUKY aKTUBHBIX yIJIEH.

Ilepeuncnaure OCHOBHBIE HOCUTENM KaTaJW3aTOPOB, aJCOPOEHTBI M XEMOCOPOEHTHI, JaiiTe
XapaKTePUCTUKY aMOP(HBIX aTFOMOCHUIIMKATOB.

[lepeuncnaure OCHOBHBIE HOCUTENM KaTalu3aTOpOB, aJCOpPOEHTHI W XEMOCOpPOEHTHI, JaiiTe
XapaKTePUCTUKY KPEMHE3EMOB.

UYro npexctaBisAoT coboil neoautsl? KakoBbl MX MOHOOOMEHHBIE CBOMCTBA, TEPMOCTAOMIIBHOCTS,
KHCIIOTHOCTB?

UYro npencTapiseT co00i LEOIUTCOAEpKAIlME KAaTaIU3aTOPhl.B KAKUX MIPOLECCAX UCIOb3YIOTCS?
KakoBa mnpuposa KaTalUTUYECKH AKTUBHBIX IIEHTPOB IICOJUTOB, KaKU€ pEAKUUUd HUMHU
KaTaJlu3upyroTcs?

JlaiiTe XapaKTepUCTUKY OKCUIHBIX KaTaJIU3aTOPOB, IPUPO/IbI UX AEHCTBUSL.

Kak npoucxoauT akTuBaius, 1€3aKTUBALUA U pereHepalus KaTalu3aTopoB F’UAPOOYUCTKH.

Yro npencTaBisioT co00i OMpyHKIIMOHATIBHBIE KaTaIU3aTOPbl, KAKOBA IPUPOAANX JeHCTBUA?

Uro sBiseTCs AaKTHUBHBIM KOMIIOHEHTOM,  HOCHUTEJIEM U TPOMOTOPOM OM(YHKIHOHAIBHBIX
KaTajan3aTopoB?

Uro sBnseTcs sAaMu it OMPYHKIIMOHAIBHBIX KaTalIu3aTopoB?

Jaiite kaccu(PUKALNIO KaTATUTUYECKUX PEaKLUi M KaTaJIn3aTOPOB, IPUBEIUTE IPUMEPHI.

JlaliTe KpaTKyl0 XapaKTEepUCTHKY CBOWCTB KaTaJu3aTOpoB pU(OpPMUHTA, HU30MEpHU3ALUU U
TUAPOKPEKUHTA.

KakoBbI OCHOBBI CHHTE€3a M TEXHOJIOTHUH ITPOU3BO/ICTBA aMOP(HBIX aJTFOMOCHIUKATOB?
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40.

Kak dopmyror LIapUKOBbIE CUHTETHUYECKUE aJIOMOCHIMKATHI, HAa30BUTE WX OCHOBHbBIE
XapaKTEPUCTUKU?

KakoBbI OCHOBBI CHHTE3a U TEXHOJIOTMH IPOU3BOICTBA LIEOJIUTOB?

KaxkoBbI OCHOBBI TEXHOJIOTMH OJIy4EHUS LIEOTUTCOAEPKAIINX KUCIOTHBIX KaTajau3aropoB?

KaxkoBbl OCHOBBI TEXHOJIOTMU IIOJIyY€HHUS aKTHUBHOM OKHCU aJIOMUHHS, XapaKTEPUCTHUKU ChIPbS U
rOTOBOM MPOTYKIUU?

KakoBbl OCHOBBI TEXHOJIOTHMH IOJIyYE€HHUS OKCHJHBIX KaTaJi3aTOpPOB Ha OCHOBE AKTUBHOW OKHCU
ATIOMUHUS?

Kak npoucxomut popmoBanue rpanyn pa3auaHoi Gopmbl?

KakoBbI OCHOBBI TEXHOJIOTHH TOTYYeHHS OM(PYHKIIMOHATIBHBIX METAJUTHAHECEHHBIX KaTAIN3aTOPOB?
Ha3zoBuTte 0cHOBHBIE METOIbI MOAM(PUIIMPOBAHUS [IEOTUTOB M [IEOTUTCOIEPKAIIUX KATAIN3aTOPOB.
JlaiiTe KpaTKO€ ONKMCAHNE OCHOBHOM anmaparypbl, IPUMEHIEMOM IPU IPOU3BOJICTBE.

KaxoBsl HpO6J'IGMI)I OKOJIOTMHM B TNPOU3BOJACTBEC KaTAJIM3aTOPOB, KaK YTUIU3UPYIOT OTXOdbI

IIPOU3BOJICTBA?
CO3I[aHI/I€ 3aMKHYTBIX IUKJIIOB U 6630TXO}IHI)IX TEXHOJIOTHH B MMPON3BOJACTBC KATAJIN3aTOPOB.

7.1.3 TlpumepHbIit 0Opa3zer] aTTeCTallMOHHOTO OuyeTa

T'PO3BHEHCKHM T'OCYJAPCTBEHHBII HE®TSIHON
TEXHUYECKUUNU YHUBEPCUTET

ATTECTALIMOHHBIM BUJIET Ne 1

Jucrunnuna
®akynerer HTD crienanbHocTh HT CEMECTp

1. JlaiiTe onpeneleHre roMO- M T€TEPOreHHOro Kataan3a. [IpuBeauTe npuMephl IPOLECCOB WU
pEaKIuid.

2. B dem 3akiroyaercs TEOpHs 30HHBLIX MOJEIECH METAJIOB M HOJYIIPOBOIHUKOB?

3. Kak BIMgeT KaTaau3aTop Ha SHEPIUIO aKTHBAIIMK U CKOPOCTh PEAKIIUN?

«

» 20 . Jlextop M.H. bacxaHoBa

OneHoyHble cpeacTrBsa AJd TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH

BOHpOCH K 5K3aMCHY

KakoBo 3HaueHue karanusa B HedTe- u razonepepadboTke?

JlaiiTe onpenenenne KaTanu3aTopa, KTO BBEJ 3TO MOHATHE?

HazoBute OCHOBHBIE XapaKTEPUCTUKU KAaTAIM3aTOPOB, JAUTEUX KPATKOE OIPEIEIICHHUE.

Jlaiite ompeneneHue roMo- M reTeporeHHOro Karanusa. IlpuBeaure mpumepsl IPOLECCOB MIU
peaKuum.

Yto Takoe OTpULATEIbHbINA KaTalu3, IPUBEAUTE IPUMEPHI.

Kakwue knaccudukanum KaTaIUTUYECKUX MPOILIECCOB BbI 3HaeTe?

OnuiuTe CynecTBYIOIME TEOPUH KaTalln3a.

Kakwue kpuTepun UCMoNb3YIOT A1 KiacCU(UKAIINH MOPUCTHIX BEIIECTB?

Kax otnuuatorcst TBep/ible Tena Mo yAeIbHON MOBEPXHOCTH?

el N =

©CooNo O
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OT uero 3aBUCUT CKOPOCTb I'€TEPOTr€HHO-KaTaTUTUYECKUX peaKuii?

KaxoBa ponb karanuzatopa B XMMHUECKOU peakinu?

HazoBure xapakTepHble YEpThl FETEPOr€HHO-KAaTATUTHUECKUX ITPOIIECCOB.

JlaiiTe KpaTKO€ ONMCAHUE N'€OMETPUUECKUX TEOPUM, IPUBEIUTE IPUMEPBI.

B yem 3akirodaercss HpUHLIMII SHEPrETUUECKOTO U TEOMETPUUYECKOTO0 COOTBETCTBUS B KaTaau3e?
UYro sBIsSeTCSI HOCUTEEM KaTAINTHYECKON aKTHBHOCTH COTJIACHO TEOPUU aKTHBHBIX aHCaMOIIeit?
Ha ueM ocHOBaHBbI IpeACTAaBICHUS O KaTajlu3€ COIJIACHO AJIEKTPOHHBIM TEOPUSIM?

Kak Bnusier katanu3aTop Ha SHEPTUI0 aKTUBALUU U CKOPOCTh peakuun?

UTto Takoe akTUBHBIE LIEHTPBI KaTalu3aTopa, KTO BBEJ OINPE/IETICHUE aKTUBHBIX LIEHTPOB?

Kax mpoucxoaut amcopOuuss u XeMocopOIusi B TETEPOT€HHOM KaTaJiu3€ M KaKOBBI METOJBI UX
uccienoBaHus?

UYem xapakTepHu3yroT aicopOLHI0, KaKue N30TepMBI ajicopounu Bel 3HaeTe?

HazoBure skcrnepuMeHTalbHBIE METOABI omnpeneseHus aacopbuuu. Kakoil meron mosy4ui
OoJibIIee pacIpoCTpaHeHHE?

KakoBbI cTasyuy rereporeHHoro karaiausa’?

Kakwue Bunpl nuddy3un pa3nuyaroT B TeTEpOreHHOM KaTalli3e U YeM OHM XapaKTEepHU3YIOTCs?
Kakwue Bunpl BHemHel 1ud@y3un Bol 3HaeTe 1 4eM OHU XapaKTepusyroTcs?

Kakwue Bunpl BHyTpeHHel nud@y3un Bol 3HaeTe 1 4eM OHU XapaKTepU3yroTcs?

Kakue xkuHeTHueckne 3aKOHOMEPHOCTH XapaKTEPHBI JJISl peakuil yrieBoJIOpOIOB Ha MOPUCTOM
KaTanuzaTtope?

OT yero 3aBUCUT TPAJAUEHT TEMIIEpaTyphl BHYTPH IpaHyl Karaauzaropa?

Ha yem ocHoBaHbl popmalibHble KHHETUUECKHNE MOJAETU KaTaIUTUYECKUX PEaKlUi, KaKOBBI
HauboJee pacpoCTpaHEHHbIE MOIETH?

Ha yem ocHOBaHBI yCIOBHBIE KWHETHYECKHE MOJIENIN MTPOMBIIIJICHHBIX PEaKIUi, KaKk X
COCTaBIISIIOT, ONIPEAEISAIOT CKOPOCTh Ipolecca?

JlaiiTe XxapaKTepUCTUKH KHUCIOTHOTO KaTadn3a U aKTUBHBIX KUCIOTHBIX IIEHTPOB.

Uro xapaktepusyer (Qynkmus ['aMmera v ueM oHa onpeaensercs?

Kakas xoppensius cynecTByeT MexX1y KUCIOTHOCTIO U KaTAIUTUYECKOW aKTHUBHOCTHIO?

Kaxk o0pa3yrorcst kapOKaTHOHBI, KAKOBBI UX CBOMCTBA?

Kak ocymecTBisiercs kaTanu3 Ha MeTajlIax U MOJIyIPOBOAHUKAX ?

OT yero 3aBUCUT aKTUBHOCTh METAJNTHAHECEHHBIX KaTalu3aToOpOB?

Uto Bbl 3HaeTe 0 JUCHEPCHOCTH METAJNTHAHECEHHBIX KaTaanu3aTopoB?

Onumure TUMBI peaklnid, KaTalu3upyeMbIX METAITTHAHECEHHBIMU KaTallu3aTOpaMH.

Kak npoucxoauT u OT 4ero 3aBUCHUT CIIEKaHHE METAJUTHAHECEHHBIX KaTalau3aTopoB?

B uem 3aknrouaercst Teopus BAJIGHTHOM CBA3U?

B yem 3akirouaercst Teopusi 30HHBIX MOJIENIEH METAJUIOB U MOJIYIIPOBOAHUKOB?

Kakne kaTtamu3atopbl SIBISIIOTCS OKCHUIHBIMH, KAaKOB MEXaHU3M UX JEHCTBHUA, KAKUE TUIIBI
peaxiuil KaTanu3upyroT?

Uto Bel 3HaeTe 0 TeOpeTUUECKUX OCHOBAX MoA00Opa KatanuzaTopa?

JlaiiTe XapaKTepUCTUKH aKTUBHOTO KOMIUIEKCa, ero ()yHKIIMH B KaTajause.

JlaiiTe XapaKTepUCTUKH HOCUTEIS, €ro (PYHKIIUU B KaTaJlu3e.

JlaiiTe XxapakTepUCTUKH MPOMOTOPOB KaTaau3aTOpPOB, WX (DYHKIMU B KaTalau3e.

[To xakuM mpUYMHAM IPOUCXOIUT JIe3aKTUBAIIMS KaTalu3aropa?

Oxapakrepu3yiTe NpUUMHBI (PU3MUECKON 1€3aKTUBAIIMH KaTaJIn3aTOPOB.

OxapakTepu3yinTe IpUYNHBI XUMUUYECKOH J€3aKTUBALINN KaTaJIN3aTOPOB.

Kak npoucxonuT ne3akTuBalys KaTalnu3aTopa IMpU 3aKOKCOBBIBAHUU?

Kak nposBisercs karanuTudeckas akTHBHOCTb CaMOro Kokca?

Kak ocymecTBisieTcs perenepanys Karaan3aTopos?

Ha3oBuTe OCHOBHbIE XapaKTEPUCTUKU TBEP/BIX KAaTaJIM3aTOPOB U METOJIbI OIpeiesIeHUs] (PU3UKO-
MEXAHUUYECKUX XapAKTEPUCTHK.

Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKU TBEP/BIX KAaTaJIM3aTOPOB U METOJIbI OIpeesieHUs] (PU3UKO-
XMUMHMUYECKUX XapAKTEPUCTHK.

HazoBuTe OCHOBHBIE XapaKTEPUCTUKM TBEPABIX KaTaJM3aTOPOB M METOAbl OMNPEIACIICHUS
TEXHOJIOIMYECKUX XapAKTEPUCTHK.
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[lepeuncnute OCHOBHBIC HOCHTENN KAaTaIU3aTOPOB, aICOPOCHTHI U XeMOCOPOCHTHI, JaiTe
XapaKTEPUCTUKY aKTUBHOU OKUCH aJTFOMHUHMSL.

[lepeunciure OCHOBHbIE HOCUTEIHN KaTaau3aToOPOB, aCOPOCHTHI U XeMOCOPOCHTHI, AaiTe
XapaKTEPUCTUKY aKTUBHBIX YIJICH.

[lepeunciiute OCHOBHBIE HOCUTENH KAaTalu3aTOPOB, aCOPOCHTHI M XeMOCOPOCHTHI, JaiTe
XapaKTePUCTHKY aMOP(HBIX aTFOMOCHIINKATOB.

[lepeunciure OCHOBHbIE HOCUTEIHN KaTaau3aToOPOB, aCOPOCHTHI U XeMOCOPOEHTHI, AaiTe
XapaKTEPUCTHKY KPEMHE3EMOB.

Uto npencraBisitoT coboit 1eontsl? KakoBbl MX HOHOOOMEHHBIE CBOMCTBA, TEPMOCTAOMIBHOCTD,
KHCJIOTHOCTB?

Uro mpexacraBiaseT coOON  LIEOJMTCOAEpKALLUE KAaTaJM3aToOpbl.B  KakMX IIpoleccax
WCIIOJB3YIOTCA?

KakoBa mpupoja KaTaaUTUYECKM aAKTHBHBIX LEHTPOB IEOJUTOB, KAaKHUE PpEAKUUU HMHU
KaTaJu3upyorcs?

JlaiiTe XapaKTepUCTUKY OKCUIHBIX KaTaJau3aTOPOB, IPUPOJIBI UX AEHCTBHUS.

Kak npoucxonut akTuBaius, 1€3aKTUBALUS U pereHepalus KaTaliu3aTopoB FUAPOOYHCTKH.

Uto npeactaBisioT co6oi OM(yHKIIMOHAIBHBIE KaTalu3aTOphl, KAKOBAa IPUPOIAaUuX JEHCTBUS?
Uto sBiseTCSl AaKTUBHBIM KOMIIOHEHTOM, HOCHUTEJIEM U MPOMOTOPOM OM(YHKIIMOHAIBHBIX
KaTaau3aTopoB?

Uro sBisieTcs simamu st OuyHKIIMOHAIBHBIX KaTaTu3aTOPOB?

JlaiiTe kmaccupUKaUIo KaTAIUTUYECKUX peaKuil U KaTau3aTopoB, IPUBEIUTE IPHUMEPHI.

JlaiiTe KpaTKylO XapaKTepUCTUKY CBOMCTB KaTaJIW3aTOpPOB pUGOPMUHTA, H30MEPHU3ALINH U
TUAPOKPEKUHTA.

KakoBbl OCHOBBI CHHTE3a U TEXHOJIOTUU MPOU3BOACTBA aMOP(HBIX aTFOMOCHINKATOB?

Kak ¢opmyror  miapukoBble  CHHTETUYECKHE ATFOMOCHUIIMKATHI, HA30BUTE UX OCHOBHBIE
XapaKTepUCTUKH?

KakxoBbI OCHOBBI CHHTE3a M TEXHOJIOTUH ITPOU3BOJCTBA LIEOJIUTOB?

KakxoBbI OCHOBBI TEXHOJIOTMU MOJYYEHHUS LIEOTUTCOAECPHKAIINX KUCIOTHBIX KaTaau3aTopoB?
KaxoBbI OCHOBBI TEXHOJIOTMH MOJYyYEHUsI aKTUBHOM OKHCH AJIFOMHHUS, XapaAKTEPUCTUKU CBHIPbS U
TOTOBOM MPOAYKIIUHU?

KaxoBbI OCHOBBI TEXHOJIOTHH MOJyYEHUsI OKCUAHBIX KaTaau3aTOpOB HA OCHOBE aKTWBHOW OKHUCH
ATIOMUHUS?

Kak npoucxoaut ¢hopMoBanue rpanyi pa3inyHoi Gopmbl?

KakoBbl ~ OCHOBBI ~ TEXHOJIOTMM  MOJy4eHHs  OU(PYHKIUMOHAIBHBIX  METaJUTHAHECEHHBIX
KaTajau3aTopoB?

HazoBure ocHOBHBIE METOABI MOAUGUIMPOBAHUS  LEOJUTOB U LIEOJHUTCOJAEPXKAIINX
KaTaJIn3aToOpPOB.

JlaiiTe KpaTKO€ ONKMCAaHNE OCHOBHOM anmnaparypbl, MPUMEHSIEMOM IMPHU NPOU3BOJICTBE.

KakoBbl mpoOieMbl 5KOJIOTMHM B MPOU3BOJCTBE KAaTalU3aTOPOB, KaK YTHUIM3UPYIOT — OTXOJbI
MPOU3BOJCTBA?

80.C03,Z[aHI/Ie 3aMKHYTBIX [IUKJIOB U 6630TXO,Z[HLIX TEXHOJIOTHH B IMPOU3BOJACTBEC KAaTAJIN3aTOPOB

[IpumepHbIit 06pa3zell IKk3aMeHAIMOHHOTO OuieTa

T'PO3SHEHCKHWI T'OCYJAPCTBEHHBIN HE®TSIHOU
TEXHUUYECKH YHUBEPCUTET

SK3AMEHAIIMOHHBIA BUJIET Ne 1

JAuncuuniamnna
®akyabrer HTO cnenquajbHocTs HT ceMecTp
1. Ha3zoBuTte XxapakTepHbI€ YepThl T€TEPOT€HHO-KATATUTHUECKUX MPOIIECCOB.



2. KakoBbl  OCHOBBI  TEXHOJIOTMHM  TOJyYeHHs  OM(PYHKIMOHAIBHBIX  METaJUTHAHECEHHBIX

Kataau3aTopoB?
3. Uro mpexacraBusior coboit neonutel? KakoBbl BIX HOHOOOMEHHBIE CBOKCTBA, TEPMOCTAOMITHHOCTD,
KUCIIOTHOCTB?
« » 20 r. 3aB. kadenpoit  JI.III.MaxmynoBa

Jlektop ~ M.H. bacxaHoBa

Bonpocsl 11 KOJLJIOKBUYMA

Bonpocwi nepsozo konnokeuyma:

OTIpeieNIeHUe KaTajn3, KaTalu3aTophbl;

TOMOTCHHBIE U T€TEPOTeHHBIC CUCTEMBI;

WHTEHCUBHOCTh W aKTUBHOCTH KaTallN3aTopa;

CENIEKTUBHOCTh KaTaIn3aTopa;

TpeOOBaHMS, IPEIBSIBIISIEMbIE K KaTAIN3aTOPy (COCTaB KaTaln3aTtopa, MPUMecei; 9acToTa KaTalan3aTopa;
MEXaHWYECKUE CBOMCTBA KaTaIM3aTOPa; MEXaHWYECKHUE XAPaKTEPUCTUKH; TPEOOBAHHUS K TEPMHUYCCKOU
CTa0MIILHOCTH; TpeOOBaHUS K pa3MepaM TpaHyl U (opMe TpaHyll KaTalu3aTropa; TETUIOTMPOBOIHOCTD
KaTain3aTopa; CPOK CIIY>KOBI KaTaau3aTopa);

TEKCTYpHBIE XapaKTEPUCTUKH KaTanu3aTopa (BeJIUYHMHa OBEPXHOCTH, 00BEM TOp, popma U pazmep mop,
pacnpeziesieHue op 1Mo pazmMepam);

Bonpocwl émopozo konnokeuyma:

METO/1bI IPUTOTOBIIEHUS T€TEPOTEHHBIX KaTaIU3aTOPOB;

MIPOM3BOJICTBO OCAKIAEHHBIX KaTalIM3aTOPOB (JIOCTOMHCTBAa METOJA, HEJOCTAaTKH MeToJa, olIias cxema
MOJTy4ICHUS );

MOJIy4YE€HUE CHIIMKAreNsl — HOCUTENS KaTallu3aTopoB;

IIPOU3BOJICTBO AKTUBHOT'O OKCUA aTIOMUHUS;

L[€OJIUTBI, TUIIBI IIEOJTUTOB, KJIacCU(PUKAIIS [IEOTUTOB, IPOMBIILIEHHbIE CIOCOOBI UX MOTYYCHHUS.
Bonpocbt mpemuvezo konnoxkeuyma:

MOJIy4YeHHUE KaTallu3aTOPOB HAHECEHHEM aKTUBHOTO KOMIIOHEHTA Ha HOCUTEJIb;

METO/Ibl TIPUTOTOBJICHUS KaTaJIu3aTOPOB OCHOBAHHBIE Ha MEXaHUYECKOM CMEIIEHUU KOMIIOHEHTOB,
CYXOM ¥ MOKPBIH METOJ CMEILLICHHUS;

METO/IbI IPUTOTOBIICHUS IIABJICHBIX U CKEJIETHBIX KaTATUTUYECKUX CUCTEM.

7.53ananus nJis 1a00paTOPHBIX 3aAHATHI

ITo xypcy «leTeporeHHbIil KaTalu3 W MPOU3BOJCTBO KAaTaIU3aTOPOB» CTYICHTHI JIOJKHBI
BBITIOJIHUTE J1a00paTopHbIe paboThl.(Tabmumna 4)

[TepBoe 3aHsATHE BKIIIOYAET B ce0sI MHCTPYKTAX MO OXpaHe TpyAa Uil cTyaeHToB. [locie u3ydeHus
WHCTPYKIIMU KaXIbIH W3 CTYICHTOB JOJDKEH paclucaTtbcs B KOHTPOJBHOM JIUCTE MPOBEACHHUS
WHCTPYKTaXka [0 OXpaHe Tpy/a.

1. Omnpenenenue PU3NKO-MEXaHUIECKUX XaPAKTEPUCTUK KAaTaTu3aTOPOB
2. Onmnpenenenue Ko6ambTa B KOOATHTMOINOICHOBOM KaTallu3aTope.

Oobpaszey 1abopamopnoii padoomul



1. OTBOP CPEJHEN MMPOBBI KATAJIU3ATOPA

OT TOrO, HaCKOJIBKO TPABHIBHO BHITIOJIHEHA OIEpalinsi 0TOOpa Mpod KaTaau3aTopa, 3aBUCUT
MPEJCTaBUTEILHOCTD CpeiHEl MPOOBI, M0 Ka4eCTBY; KOTOPOH CyIAT O Ka4eCTBE MApTUHU B LIEJIOM.

[Tpo0a karanu3aTopa, MOCTyNawIas B J1a00OPATOPUIO HA aHAIN3, OTOUPACTCS M3 KAXKIOW MSTOM
00UYKH, B KOTOPBIC 3aIPYKCH KaTajau3aTop, MPH IMOMOIIHU IIyla ¢ Pa3HbIX CIIOCB.

Hus  otbopa cpeaneil IabopaTOpHOW MPOOBI HCXOJHYIO TMpoOy COKpalaloT METOJI0M
KBapTOBaHUS (CYIIHOCTh METO/a U3JI0KCHA HIKE).

IIpu6opsl, nocyaa, MaTepuaiabl U PeaKTUBBI
I[Ipu6opsl, nocyna

- cexynomep (I'OCT 5072-79)
- TBepaas miactuna win danepa (OCT 3801130-95)
- nuHelika pHeH He MeHee 25 cm (OCT 3801130-95)
- crakan xumuueckuii B (H)-1-200 (TOCT 25336)
MarepuaJbl, peaKTHBBI
- KaTaJM3aTop WU aJCOPOCHT aHATU3UPYSMBbIit

IIpoBenenue oTdéopa cpeaHeil mpoobI

Hcxonnyro mpoOy Karamm3aTopa BBICHINAIOT HAa POBHYIO MOBEPXHOCTh W THIATEILHO U
OCTOPO’KHO TEpEMENIMBaOT B TeueHue 5-6 muH 1.-2.2 IlepememianHblii KaTtaau3atop (GOpMYyIOT B
BHJIE KOHYCA, HAChITasi KaTaJu3aTop CO BCEX CTOPOH B LIEHTP, HA BEPIIUHY.

[TonyueHHBIN KOHYC CIUTIOLIMBAIOT, HA/IaBIUBas Ha BEPIIUHY
TBEPAOU MJIACTUHON M TOJIYHalOT UJIMHIPUYECKUH CIIOM.

Crno#t kaTanu3aTopa AENAT OOKOBOM YacThIO MJIACTUHBI Ha BECh KaTaau3aTop.

OcTaBmrecs Be 4acTu KaTajau3aTopa cMemunBaoT. Eciu o6bemM npoObl okazasics
cumKoM GonbimmM,>250 cm®), To ero coKpaImaT NocIe0BaTENFHBIM KBAPTOBAHHEM.

8.YueOHO-MeTOAMYeCcKOEe U MH(POPMALIMOHHOE O0ecnevyeHne TUCIUTTHHBI
a) OCHOBHAas JIUTepaTypa

1. Pomanosckuii b.B. OcHoBrI Katanu3a. M.: bunom, 2013

2. AobpamenkoB A.B., Arees E.I1., Arakmesa JL.®., bopzenko M.U., Bacunwes C.1O., I'onyOuna
E.B., Kapros C.U., Kopo6os M.B., JIeranos A.B., Maiiopoa A.D., HoBakoBckas 10.B.,
Hogocenos A.U., Pomanosckuii b.B., Cnooxotos [0.JI., YUyxpaii E.C., Llupiuna I".A.
[IpakTukym o ¢uznyeckoit xumun: Kunetuka u katanus. Dnekrpoxumus. M.: Axkagemus, 2012

3. Yopkennopd U., Haiimontcsenpaiit k., OCHOBBI KHHETHKHU M COBPEMEHHOTO KaTanu3a. M.:
Hnremnekr, 2011

0) AONMOJIHNTEIbHASA JIUTEepaTypa

1. TBepable KaTanmu3aTopskl, UX CTPYKTYpPa, COCTAB U KaTaIUTHUUECKAsl aKTUBHOCTD.
N.M.Konecuukos, I'.11.Baxupes, M.}O.KunbsHos, B.A.Bunokypos, C.1.Konecuukos. M.: I'VII
N3-Bo “Hedts 1 raz”, 2000.- 372 c.

2. [IpombinuieHHBIN KaTanu3 B Jekiusax. Boim.1:Karanus. BBeaenue u oCHOBHbIE NOHATUS /
B.A. Jluxono6os. Beenenue B pu3nveckyro XUMHIOQOPMHUPOBAHUS TEKCTYPhI T'€TEPOTeHHBIX
katanuzaropos. Y.1 / B.b. ®enenonos, B.H. [Tapmon. Hayunbsie 0CHOBBI IPUTOTOBIICHUS
katanmzaropos/ H.A. ITaxomos/ mox o6mr.pen. A.C. Hockoa. — M.:Kansuc,2005. — 132¢. —
ISBN 5-89530-004-9;5-89530-005-7.



3. [TpoMmbInIuIeHHBIH KaTanu3 B JeKIUAX. Bbin.2:BBeeHne B pU3NUECKYI0 — XHUMHIO
(bopMUpPOBaHUS TEKCTYPBI FeTEPOreHHbIX KaTanu3aropos. U.2 / B.b. ®enenonos, B.H. [Tapmos.
Hanecennsle MeTamnueckue karanusatopsl/ B.A. Cemuxonenos/ mog oomr.pen. A.C. HockoBa. —
M.:Kansuc, 2005. — 117c. — ISBN 5-89530-004-9;5-89530-006-5.

4. [IpombinuieHHBIH KaTanu3 B Jekuusax. Beim.3:Karanus u ¢pu3nko-xumMuueckiue MeTo b1/
B.J1. baxtusipoB. DkcliepuMeHTaIbHbIE METOIbI U3yUEHUS CBOMCTB KaTaJIu3aTOPOB U
copbenToB / H.H.bo6poB. Ancopbunonnsie Mmetosl ... /B.b.@enenonos, B.H.I[lapmon/ mox o6m.
pen. A.C. HockoBa. — M.:Kansuc,2006. — 128c.:mi1. — ISBN 5-89530-008-1,5-89530-004-9.

B) NporpamMmMHoe odecriedenne u UuTepHer — pecypcesbl
DNEeKTPOHHBIN KOHCTIEKT JICKITUH

www.e-library.ru;

www.chemindustry.ru

www.mirnefti.ru;

www.neftekhimiya.ips.ac.ru;

akrwnE

9. MarepuajbHO-TEXHUYECKOE 00ecriedeHue TUCIMILTHHbI

JlabGopaTopusi, IpeAHa3HAYEHHAs UISI BBITIOJTHEHHS pa00T MO KaTAIUTUYECKHUM IPOIECCcaM.


http://www.e-library.ru/
http://www.chemindustry.ru/
http://www.neftekhimiya.ips.ac.ru/

CocTraBHuTE/Ib:

Houent kadeapsr « XTHI™ Q/ b=<f - / M.H. Bacxanosa/

COI'TIACOBAHO:

3as.xadenpoit « XTHI» / Maxmynosa JLIII/

/Maromaesa M.A./

Hupexrop IYMP
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