MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET»

OTA.02

(UHOeKc OuCYuniuHbot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

FeTep()l"eHHbIﬁ KaTaJiu3 B TEXHOJOTUH OCHOBHOI'O OPraHu4€CKoro u He(])Tengnqecxoro
CHHTE3a

(HaumeHo8anue OUCYUNIUHbL)

10 HAIPaBJICHUIO ITOATOTOBKH
18.04.01 Xumuueckas TEXHOJIOTHUSA

HaIpaBICHHOCTH (IPOdITbH)

XUMMS U TEXHOJIOT U IMPOAYKTOB OCHOBHOI'O OPIraHUYCCKOI'o U HG(I)TCXI/IMI/I‘IGCKOFO CHHTC3a

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mras Tpynoemkocts: 2 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO CeMeCTPpamM

Cemectp 3

dopma KOHTPOJIsA 3a4eT Hroro
Bun 3ansiTuit
Jlexun 34 34
JlaGopaTopHble - -
IIpakTrnueckue - -
PykoB0/ICTBO: KypcoBbie paboThl (poekTsl) / PI'P - -
IIpomexxyTouHas arrectamus 0,25 0,25
KoHrakTHas pabota 34,25 34,25
CamocTosTenpHas pabora 37,75 37,75
KonTpouib - -
Hroro 72 12




Pabouyto mporpammy coctaBui(u):
JlolieHT, TOEeHT, KaH. Tex. Hayk, Kamyctun I1.I1.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penienzent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuuIniMHbl coctaBiena Ha ocHoBanuu @I'OC BO u yue6HOrO miana
HarpaBjeHus MoAroToBKkH (cneruaibHocTH) 18.04.01 XuMuueckast TEXHOIOTUS

Cpoxk aeiicTBusi paéoyeii mporpaMMsbl JUcHUILIMHBI 10 «31» aBrycra 2023r.

YTBEPXIEHO

Ha 3acepanuu kagenpsl «XuMuueckas TEXHOJIOTHS U pecypcocOepekeHre»

(mporokon 3acemanust Ne 1 ot «07» centsops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

]_[CJ'IB OCBOCHU JUCHUIIIIMHBI — q)OpMI/IpOBaHI/Ie Y CTYACHTOB IIPEACTABIICHUA O I'€TCPOIrCHHBIX
KaTAJIMTHUYCCKUX MpoHecCax B TCXHOJIOIMM OCHOBHOI'O OpPraHUM4YCCKOro u He(i)TeXI/IMI/I‘ICCKOFO
CHHTE3a U I'CTCPOrcHHBIX KaTaJlu3aTopax.

3amaun:

1. OcBoeHHe CTyAECHTaMH TMPHUHIMIIOB TIETEPOTCHHOTO KaTajau3a, MPHUMEHSICMbIX B
He(l)TeXI/IMI/II/I MCTOOB IIOJYUCHUS U UCCIICAOBAHUS KATAJIU3aTOPOB.

2. ®opMHUpOBaHUE Y CTYACHTOB MPEACTABICHHUS O MPUYMHAX KATAJMTHYECKOTO JCHCTBHS,
SJICMCHTAPHBIX CTAAUAX KATAJIUTHUICCKUX peaKuHﬁ.

3. ®opmupoBaHHE Y CTYJICHTOB 3HAHUH O KHHETHKE TETePOreHHO-KATATUTUUCCKIX
HPOLIECCOB.

4. ®dopMupOBaHHE TMPEACTABICHHS 00 OCHOBHBIX TPEOOBAHHMAX K MPOMBIILICHHBIM
KaTajan3aTopam, MPUMEHsIeMbIM B HedTenepepaboTke.

2. MecTto qucuuninnbl B crpykrype OIIOITI BO

Hannast nucruruinia (y4eOHbIN Kypc) OTHOCUTCS K (DaKynbTaTUBaM, BApHATHBHAS YacCTh.

JIMCUMIUTUHBL U IPAKTUKH, HA OCBOGHUHU KOTOPBIX 0a3upyeTcs JaHHAsS TUCIUILIMHA!
«XUMHSI W TEXHOJOTUS JJIEMEHTOOPraHMYECKUX COCIUHEHUW», <«MoaenupoBaHue
TEXHHYSCKHX CUCTEeM», «Karanu3 B XUMHUYECKOH TEXHOJIOTHM.

I[I/ICIII/IHJ'H/IHI)I " MPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIINHBI H€O6XOZ[I/IMO KaK
NpeaAmCCTBYIOICEC: ((I[OHOJ'IHI/ITGJ'II)HI)IG TJIaBbI OpFaHquCKOﬁ XUMHN, «I[OHOJ'IHI/ITCJ'IBHI)IG TJIaBBbI
TEXHOJIOTUH HE(PTEXUMHUUECKOTO CHHTe3a», «COBPEMEHHbIE TEXHOJIOTUU TOTYYSHHS] MOHOMEPOBY,
«[Ipon3BOICTBEHHAS MTPAKTUKA (HAYIHO-HCCIIe0BaTeIbCKas paboTa) 3.



3. IlnanupyemMble pe3yJbTaThl 00yUeHHUs

dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

NHauKaTOphI 10CTHKEHUS
KOMIIETEeHII NI
(K01 1 HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

[TK-1 - Crniocoben
OpraHU30BbIBATH

CaMOCTOSTEIILHYIO u
KOJUIEKTUBHYIO Hay4HO-
UCCIIEIOBATEIbCKYI0 PaboTy,
paspabaTbiBaTh  IUIAHBI U
[IPOrPaMMBI [IPOBECHUS
HAYYHBIX HCCICNOBAHUN W
TEXHHYECKUX  Pa3paboOToK,
paspabaTbIBaTh 3aMaHUs IS

IK-1.1. Opranusyer
paboty nepcoHana
MEPBUYHOTO Hay4yHO-
HCCJIEIOBATEIBCKOTO
1oJipa3iesIeHus

OCHOBaHUU MIPOrPaMMBI
IMPOBCACHUA Hay4YHBIX
UCCIIeIOBaHU B o0sacTu
XUMHUHN u TEXHOJIOTUHU

OCHOBHOI'O OpPraHH4Y€CKOro

Ha

3HaTh: MECTOABI MMOJIYyYCHHA
KaTaJM3aTopoB, TPHUMEHSIEMBIX B
TEXHOJIOTUM TPOJYKTOB OCHOBHOTO
OPTraHHYECKOTO u
HEPTEXMMHUYECKOTO CHHTE3A.

YMeTh:  ONUCHIBATH ~ MEXaHW3MBI
KaTaIUTUYECKUX peakuuii Ha
puMepe KHCIJIOTHO-OCHOBHOTO
KaTanausa U OKHUCJIUTENBHO-
BOCCTAHOBUTEJIBHOI'O KATAIM3a.

HUCIIOJIHUTENEH B  00JIacTH | U HE(PTEXMMHUYIECKOTO | Biajgers: METOAUKAMU —U3YYEHHS
XUMHHU U TEXHOJIOTUH | CHHTE3a CBOMCTB KaTaJU3aTOPOB.
OCHOBHOT'O OPTraHHYECKOTO H
HEPTEXUMHUYECKOI0 CUHTE32
[IK-2 - ToroB k mowucky, | [1K-2.1. WNwmeer | 3HaTh:  TEOPETHYECKHE  OCHOBBI
o0paboTke,  aHAMU3y M | NPaKTHYECKUIl OIBIT | KaTaJlu3a,  METOJbl  MOJY4YEHHUS
CHUCTEMAaTH3allud  HAy4HO- | IPUMEHEHHsS] MPOTPAMMHBIX | KaTaJU3aTOPOB, TPUMEHIEMBIX B
TEXHUYECKOH HMH(OpPMAILUM | CPEACTB Ui PAcyeTOB M | TEXHOJOTMM INPOJYKTOB OCHOBHOIO
0 TeMe  HUCClefoBaHus, | 00paboTKH OpPraHUYECKOro u
pelIeHUsT ~ HECTaHJApTHBIX | SKCIIEPUMEHTAIbHBIX HEe(PTEXUMHUYECKOT0 CUHTE3A.
3aJa4,  OCHOBAHHBIX  Ha | JAaHHBIX B O0JACTH XMMUU U | YMETh: HAXOAUTh IOAXOHBl K
OPUHIUIAX MOJETUPOBAHUS | TEXHOJIOTUU OCHOBHOT'O | pelmieHnI0  (QyHAaMEHTANbHBIX U
TEXHUIECKUX CHCTEM, | OPraHHYECKOTO U | IpUKJIAMHBIX 3a7a4y B oOjactu
BBIOOPY METOJIUK M CPEACTB | HEPTEXUMHUUECKOTO KaTaJln3a.
pelieHus 3a1a4d B O0JACTH | CHHTE3a, KOMIIbIOTEpA Kak | BmajgeTs: HaBblkaMu  paboOTBI  C
XUMHHU U TEXHOJIOTHH | CPEeJICTBA YHPaBIICHUS | y4eOHOM, y4eOHO-METOANYECKON u
OCHOBHOTO OPraHMYECKOrO M | rpau4ecKod M TEKCTOBOH | Hay4yHOM JIMTEPATYPOU.
HEPTEXUMHUYECKOTO CUHTE3a | WH(pOpMaIMeH, 6azaMu

JTAHHBIX
[1K-3 - Crnocoben | [1K-3.1.  YuactByer B | 3HaTh: CHoco0BbI UCIBITaHUS
UCTIOJIB30BaTh COBPEMEHHBIC | TPOBEACHUHU HAYYHBIX | KATAIUTHYECKON aKTHBHOCTH.

npuboOpel U METOJMKH,
OpraHU30BBIBATH TPOBEICHNE

IKCIIEPUMEHTOB u
UCOBITAHUH B obnactu
XUMUH u TEXHOJOTUHU

OCHOBHOTO OpPraHHYecKOro u
HEPTEXUMHUYECKOTO CHUHTE3a,
IPOBOAMTH UX 00pabOTKy M

AHAJIM3UPOBATH 150.4
pe3ynbTaThl, A3y4aTh
CBOMCTBA XMMHYECKOTO U

OMOXHMUYECKOrO ChIpbd U
MMPOAYKTOB, IIOJYYCHHBIX Ha
HUX OCHOBEC

UCCIIeIoBaHU B 00J1acTH
XUMHA W TEXHOJIOTUH
OCHOBHOT'O OpPTraHUYECKOTro
)51 He(TEXUMUYECKOTO
CHHTE3a C HCIIOJIb30BaHUEM
COBPEMEHHOTO
71a00paTOpPHOTO
000opyIoBaHUS

YMeTn: MNPUMCHATH WU UCIHOJIB30BaTh
MOJIy4YEeHHBIE 3HaHUS B
pohecCHOHALHOM e TEIbHOCTH.

Brnanets: HaBbikamMu  paboOThI ¢
COBPEMEHHBIMHU npubopamu,
WCMOJBb3YEMbIMUA  TIPU  U3YYECHHH

CBOICTB KaTaJIM3aTOpPOB.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Mopyas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Baniabl

HNHTepakTHB,
4.

DopMBbI TEKYLLEI0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacrsa)

Monyne 1. OOurue
ITOJIOKCHUS
KaTaJIn3a.

A icopO1ust.
Kunernka
KaTaJINTHIECKUX
[peaKuii

Jlex

Jlexumst Nel. Knaccudukamus KaTaJIuTHYECKHX
MPOIIECCOB M KATalM3aTOPOB IO MEXAHU3MY U
moabop KaTaJM3aToOpOB. Karanus u
TepMoauHamuKa. Ancopouus. Buasl ancopouum.

Jlex

Jlexust Ne 2. CriocoOsbl omipenenieHus yaeIbHON
MMOBEPXHOCTH JTUCIEPCHBIX Tel. XeMOoCcopOIus.
Ancopbuusi Ha HEOAHOPOIHOW MMOBEPXHOCTH.
Hecopbmusi. Pacyer yAenbHOW TOBEPXHOCTH
KaTaJlu3aTopa Ha OCHOBaHUU
OKCIICPUMCHTAJIBHBIX JTaHHBIX.

JIek

Jexkmuss  Ne3. Kwunernka  KaTaJUTHYECKHX
peakuunii. MeTtoasl M3MEpeHn KaTaluTUYECKOU
AKTHUBHOCTH. CrannoHapHbIi u
KBa3UCTallMOHAPHBIN PEXKUMBI KaTanusa.
JleHrMIOpoBCKasi ~KMHETHMKA  KATAIUTUYECKHUX
peakuuii. Kunetunka cinoxssIx peakuuii mo M. U.
Temxuny. luddy3rnonHas KUHETUKA.

JIek

Jlexumst  Ned4. Karamutuueckwe peakiud B
HECTalMOHApHOM  pexume. IIpomexyrounbie
COCAMHEHHS] B  TETEPOr€HHOM  KaTaJM3e.
Kunetnka 1 MexaHu3M 3JIEMEHTAPHBIX aKTOB Ha
MOBEpPXHOCTH. Pacdyer KOHCTAaHT CKOpPOCTE
FETEPOTCHHBIX KaTAIMTUYECKUX PEAKIIUM.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayasb (pa3nen) |  y4eOHOI HaHMeHOBaHIfe TEM AT Cemectp Obnem, Banibl Wurepakrus, (HauMeHOBaHuUe
(yuedoHOl padoTHI) u, y,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyib 2.|Jlex Jlexmust Nos. [IpurorosieHue u 2 4 3 }
lIpurorosnenne  u GyHKIHMOHUpOBaHKE KaTanu3aTopoB. OCHOBHbIE
(byuxumonuposanue TpeOOBaHUs K IPOMBIIUIEHHOMY KaTalu3aTopy.
KaTajansaTopos. [Topucras CTpyKTypa KaTauu3aTopoB. MeTombl
[IpombliIeHHbIE NPUrOTOBIEHMsT  Karanu3aTopoB. ®opma u
KaTalInTHICCKIC pasMep rpaHyl. MexaHW4ecKas IIPOYHOCTh
[POLCCCRI 1 KaTanu3aTopos. Jle3aKTUBaIMs KaTaln3aTopoB.
KaTaJIU3aTOPbI
Jlex Jlekuuss Ne6. Pemienme pacueTHBIX — 3amad 2 4 - -
(ompesiesieHNe aKTUBHOCTH M CEJIEKTHBHOCTH
KaTajIu3aTopoB 1o SKCIIEPHUMEHTAILHBIM
JTAHHBIM ).
Jlex Jleknmma Ne7. KuUCIOTHO-OCHOBHBII KaTalws3. 2 4 B -
Karanus coelMHEHHSAMH TIEPEXOHBIX METAJLIOB.
Karanmus Ha OKCMAaX M  KaTaJUTHYECKOE
okucnenre. Katanus Ha MeTauiax M PeakiuH ¢
y4acTHEM BOJIOPOJIA.
JIek Jlekiuss Ne 8. Pemenme pacyeTHbIX 3amad 2 4 - -
(KMCIIOTHO-OCHOBHBIN KaTasu3).
CP CamocrosTenbHas padboTa 2 37,75 -
ITA [TpomesxyTouHas arTecTanus 2 0,25 - 3auer
Hroro:| 40,25




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanuzanuu y4eOHOTO Kypca IUCIHUILTUHBI HCIIOIB3YIOTCS CIEIYIONUE TEXHOIOTUH!

- TEXHOJIOTUS TPATULMOHHOIO OOy4YeHMs, BKJIIOYArOINAs JIEKIHH, MPAKTHUYECKHe padoThl,
KOTOpBIE IIPEAIOIAraloT II0CIEA0BAaTENIbHOE M3JIOKEHHE Marepuana mpenoaasarenemM. Dopma
TEKYILLEro KOHTPOJI — OTYET 110 IPAKTUYECKUM paboTam;

- TEXHOJOTUs OOy4eHHUs C NMPUMEHEHHEM HMHTEPAaKTUBHBIX (hOpM, BKIIOYAIONIAs JIEKIUU C
3JIEMEHTaMU AUCKYCCUH, C UCIIOJIB30BAHUEM TEXHOJIOIMM Pa3BUTHs KPUTUYECKOIO MBIILUICHHUS;

- TEXHOJIOTUSI MOJYJIBHOTO O0y4YeHHS, KOTOpas MpelycMaTpuBaeT MPOBEICHHUE 3aHATUN TPHU
UCIIOJIb30BaHUU CIEAYIOIIUX (HOpM 00yUeHMS: MPAKTUYECKOE 3aHATHE C PEIIEHUEM CUTYallMOHHBIX
3a71a4 U 0O0CYKIACHUEM PE3yJIbTATOB JAEATEIbHOCTH;

- M3y4EHHE TEOPETUYECKOr0 Marepuaja AUCLUUIUIMHBI Ha JIEKIHAX C HUCIOJIb30BaHHEM
KOMIIBIOTEPHBIX U MYJIbTUMEAUMHBIX TEXHOJIOTHUI.

6. MeToauuecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

TemaTn4eckoe CoAepKaHuEC NTUCHUIIJIMHBI (y‘leﬁl—[Ol"O Kypca)

Pasznen, moayJib

Ioxpasznen, Tema

Moayas 1. OO6mue
[IOJIOKEHUS KaTajusa.
AnicopOrnius. Kuneruka

KaTaTUTUYECKUX PEAKLIUM.

Knaccudukanus KaTaJIMTHYECKUX IPOLIECCOB U
KaTaJI3aTOPOB 110 MEXaHU3My U Moadop kartanusaropos. Karamus
U TepMoAuHaMuKa. AncopOuums. Bunel aacop6uuu. CrocoOsl
OlpesieNieHUus]  yAEIbHOW  IOBEPXHOCTH  JIUCHEPCHBIX  TEll.
Xemocopbuus. ApncopOuuss Ha HEOAHOPOIHOW TIOBEPXHOCTH.
HecopOuusa. Kunernka katamuTudeckux peakuuid. OmnpeneneHue
AKTUBHOCTH, CEJICKTUBHOCTH, JIEMEHTAPHOI'0 aKTa.

Mertobl W3MEPEHUI KaTaJTUTUYECKOMN AKTUBHOCTH.
CrauvoHapHbIi M  KBa3WCTALMOHAPHBIM  pPEXUMBI  Karajau3a.
JleHrMIOpoBCKasi KMHETHKA KaTAIMTHYECKUX peakuuid. KuHertnka
ciokHBIX peakiuii mo M. U. Temkuny. Auddy3nonHas KuHeTHka.

Karanutuueckne pC€aknuun B HECTAllMOHApPHOM pPEKUME.
IIpoMexyTOUHBIE  COEIMHEHUS B TIETEPOrCHHOM  KaTalu3e.
Kunernka n Mexanmn3m OJICMCHTAPHBIX AaKTOB HA MOBCPXHOCTH.
Mopnyan 2. [IpuroroBnenre M  (QPYHKIHMOHUPOBAHME KaTaIU3aTOPOB.
[TpuroroBnenue u | OcHOBHBIE TpeOOBaHUS K TMPOMBIIUICHHOMY KaTallu3aTopy.
(YHKLMOHUPOBaHUE Ilopucras cTpykTypa Karaau3aTopoB. MeTOAbsl MPUTrOTOBJIEHUS
KaTaJIn3aTopoB. katasm3aTopoB. Popma u pasmep rpaHyl. MexaHnueckas
[TpoMsInIeHHBIE IIPOYHOCTH KaTaau3aTopoB. Jle3akTuBanys KaTaau3aTopoB.

KaTAIMTHYCCKUEC MIPOUCCChI U
KaTaJIn3aTOpPhI.

KucnorHo-ocHoBHBI  kaTanm3. Karamm3 coenmHEHHUSIMH
nepexoaHbIX MerauioB. Karanu3 Ha OkcHIax M KaTalUTHYECKOE
okucienue. Karaim3z Ha MeTalax W pPeakuud ¢ y4acTUEM
BOJIOPOJIA.




Moayns 1. OOmme mnonoxeHus Karanuza. AxacopOmus. KuHeTHka KaTaqUTHYECKHX
peaKIui.

Tembl TEKIIMOHHBIX 3aHATHMN:

O6mue mnonoxeHuss kKatanusza. Ancopbuus. KuHeTuka KaTaJIUTUUECKMX peakUui.
Ouznyeckass U XuMmudeckas ancobpums. KuHeTHka reTeporeHHO-KaTAIUTUYECKUX IPOIECCOB.
[TpurotoBneHne ¥  (YHKIMOHHPOBAHHWE KATAIM3aTOPOB. MAaKpPOKHHETHKA T'€TePOTeHHBIX
IIPOLIECCOB.

N3yuuB naHHbI MOAYIb, CTYJEHT JOJKEH MOHUMATh TEOPUIO MPOLIECCOB HA HEOAHOPOIHON
MIOBEPXHOCTHU; IOHUMATh CYIIIHOCTh TEOPUH MEPEXOJTHOIO COCTOSIHUS; IOHUMATh OCHOBHBIE METObI
NPUTOTOBIICHHUSI  MPOMBIIUICHHBIX ~ KAaTallM3aTOpoB M TPeOOBaHUsA, MPEABSIBISEMBIE K
MPOMBIIUICHHBIM TE€TEPOreHHBIM KaTajau3aTopaM; UMETh NPEJCTaBI€HUsS 00 OCHOBHBIX THIIAX
MIPOMBIIUICHHBIX T€TEPOT€HHBIX KAaTaIU3aTOPOB;

- 3HaTh!
OCHOBHBIC HayYHbIC U TEXHHYECKUE TTPOOJIEMbI TEXHOJIOTHUH KATATUTUICCKIX MPOIECCOB;
TEOPETHUYECKHE OCHOBBI KaTaau3a;
OCHOBHBIE MUPOBBIE TOCTH)KEHUS B 00JIaCTH KaTanu3a;
OCHOBHBIE TpeOOBaHUS M CTaHAAPTHl K MPOMBINIICHHBIM KaTalld3aTopaM, CHOCOOBI HX
MPUTOTOBIICHUS U MOAU(DUKAITIH.
OCHOBHBIE MMPOMBIIIJICHHBIE KATAIUTHUYECKUE TPOIECCHI.
®  METOJIbI MCCJICIOBAHUS CBOMCTB MPOMBIILICHHBIX KaTaIM3aTOPOB;
¢  (PU3UKO-XMMHUYECKUE OCHOBBI TEXHOJIOTUW KATAUTHYCCKOW TMEpepadOTKH CHIPhS JUIS HYXKI
pPErvoHa;
e BbHIOOp TEXHOJIOTMHM TE€TEPOreHHBIX  KATaJIW3aTopoB U1  IPOLIECCOB  IepepabOTKU
YIII€BOIOPOAHOIO CBIPBS;
- YMETb:
® TIPUMEHSTH KaTaU3aTOPHI JJIsl IPOBEICHUS KATATUTHUYECKUX OPTaHUYECKUX U
HEOPTraHWYECKUX pEaKIUid; OINMUCHIBaTh MEXaHW3Mbl KATAIUTHUUYECKUX pEaKIui Ha
MpUMepe KUCIOTHO-OCHOBHOT'O KaTaln3a U OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO KAaTaIN3a;
® HAXOJUTh MOAXO/bI K PEHICHUIO QYHIAMEHTANIBHBIX U MIPUKJIAJIHBIX 3371a4 B 001aCTH KaTaln3a,
MIPUMEHSATDH U UCIIOJIH30BATh MOTYYEHHBIE 3HAHUS B MPOPECCUOHATHHOM IEATETbHOCTH;
- BIIAJICTh:
MOHATUMHBIM anmnapaToM JUCHUIIINHBL,
OCHOBaMH KMHETHKHU T'€TEPOT€HHO KaTAIUTUYECKHUX MTPOLIECCOB;
METOJIJaMH PErHuCTPaIi U 00paOOTKU Pe3yabTaTOB XUMUYECKHX IKCIIEPUMEHTOB;
HaBbIKaMU padOThI ¢ yueOHOU U y4eOHO-METOJUUECKON JTUTEPATYPOH.
Metoandeckue peKOMEHJAIMU MO HU3YYCHUI0 TEeM MOIYJS: TPU OCBOCHUU TEM MOJIYJIS
HE00X0IMMO
e U3y4yuTh Y4eOHBbIM Marepuan mno aucuuiuinHe "TIpoMbllIeHHBIH KaTamu3", HCIOJIb30BaB
JIEKIIMOHHBIN ¥ MaTepHall U MaTepra OnbarnoTevyHoro GoHa Mo JaHHOW TeMaTHKE;
® OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI:
1. Kakue peakunu Ha3bIBatoTCs rereporeHHbIMU? [IprBeauTe npumepsl.
2. Kakoe moHsATHE UCTIONB3YIOT ISl OOBSICHEHUS KaTATUTHIECKOTO JIEHCTBUSI B TETEPOTCHHOM
karanuze? OxapakTepusyure ero.
3. B ueM 3akmroyaeTcss OCHOBA KaTaIUTHYECKOTO ACHCTBUA?
4. Kakue ¢akTopbl OMpenesitoT akTHBHOCTh T€TEPOTeHHOT0 KaTanu3aropa’?
5. Cdopmynupyiite npawio bopeckoBa o TpHOTU3UTEIHHOM IOCTOSHCTBE YACIBHOU
KATAJIMTUYECKOW aKTUBHOCTHU BEILIECTB.
6. [To xakoMy MPUHIIUITY KJIACCHPUITUPYIOTCS TETEPOreHHbIe KaTtaau3atopsl? Kakue peaknuu
OTHOCSITCSL K TpOIlecCaM: a) OKUCIICHUS-BOCCTAHOBIEHUS; 0) KUCIOTHO-OCHOBHOTO Tumna? Kakwue
KaTaJIn3aTOPbl UCIOJIB3YIOTCS B ATUX Iporeccax?



7. B ueM 3aKiII04aeTcs OTIMYME KATAJIUTHUUYECKUX PEAKLHMA C TBEPABIMH KHUCIOTaMU OT
AQHAJIOTMYHBIX PEaKIUid B pacTBOpe?

8. JlaiiTe ompezeneHue 1EOJMTOB U XapaKTEPUCTUKY UX CBOMCTB. [IpuBenure mpumepsl ux
WCIIOJIb30BaHUs B KaTalIu3e.

9. IlpuBenutre  mnpuMepbl  MOPOMBIIUICHHBIX  MPOLECCOB €  HCIOJIb30BAHUEM
MHOTOKOMIIOHEHTHBIX 1 MHOTO()a3HbIX KaTalu3aTOpPOB.

10. OObscHUTE MexaHM3M JeWCTBUS OM(PYHKIMOHAJIBHOIO KaTaliu3aropa B Mpolecce
pudopmuHTa OCH3MHOBBIX (DPAKITHIA.

11. Kakue BemniecTBa Ha3bIBatoTCs npomoTopamMu? Kakum 0O6pa3oM OHU OKa3bIBAIOT BIMSIHUE
Ha KaTAJIMTUYECKU Iporiecc?

12. Kakue BemecTBa Ha3bIBaIOTCS B KaTtayiuie saamu? [lpuBenure KOHKpPETHBIE MPUMEPHI
BO3JICUCTBUS S70B Ha KaTATUTHYECKUE TTPOLIECCHI.

13. Kakum 00pa3oM IpOBOIAT OLICHKY CTEIICHH OTPaBJICHUS KaTaalu3aTOPOB?

14. B yem 3akiroyaeTcss IMO3UTHBHAS pOJIb HMCIOJI30BAaHUS HOCUTENS B T€TEPOr€HHOM
Karaiause?

15. B ueM cxoAcTBO M paznuuue Mexay pusmdeckoi aacopOuueit u xemocopOrueii? Kakoit
MIPOIIECC MPUBOAMT K KaTamuTuaeckomy 3dexry?

16. ChopmynupyiiTe OCHOBHBIC IMOJIOKEHUS aIcOpOIMOHHON Teopuu JI3Hrmiopa. B dem
3aKJTI0YAETCSl KHHETUYECKU 3aKOH JIEUCTBYIONIUX TTOBEPXHOCTEH?

17. IlpuBeauTe KNHETUYECKUN BBIBOJ YPaBHEHHUs U30TE€PMbI JISHIMIOpa U MpoaHAIU3UPYyUTe
ero.

18. ITpuBeauTe TEpMOAMHAMUYECKHI BBIBOJI ypaBHeHUs JIaHrMIOpa.

19. Tlpu xakoMm 3HAUYCHHUM HABJICHUS P CTENEHb 3aMOJIHEHMS MOBEPXHOCTH O paBHaA Y5, a
KacarejibHas K HAYaJIbHOMY Y4acTKy KpuBoi JIanrmropa nocturaer 3Hauenuss © = 1?

20. TlokaxuTe, YTO JIA ONpEACICHUS TapaMeTpoB ypaBHeHUs JIPHTMIOpa yI0OHO
UCIIOJIb30BaTh rpaduueckue crnocoObl B ciaeayromux koopaunatax: a) (1/a, 1/p); 6) (p/a, p); B) (a,
alp).

21. momyuuTe BBIpaXXEHHUE AJIS CTENEHH 3allOJIHEHUS B Clyyae AMCCOIMATUBHOM acopOIuu
MOJIEKYJIBI Aj.

22. llonmyunTe aHAJIUTHYECKUM IIyTEM BBIPAXKEHUE [JIl CTENEHH 3alOoJHEHUs MpHU
OJIHOBPEMEHHOM a/IcOpOIIUH JIBYX ra3oB.

23. B uyem mnpuuMHA OTKJIOHEHMS PEAIbHBIX H30TEPM OT MOJAEIU «UACAIBHOTO
azicopOupoBaHHOTO cos» JIsurmMiopa?

24. Kaxoii Buj HMEIOT ypaBHeHus ans uzorepMm: a) [enpu; 0) Dpeiinmiuxa; B) B
norapupmuueckoi popme?

25. CdopmynupyiiTe OCHOBHBIC JOMYIICHUS TEOPUU MOIMMOJICKYIISIPHON aacopOiumy,
npoaHanu3upyite ypaBaernue bOT, ykaxuTe ero posb B KaTaJim3e U Mpeieabl IPUMEHUMOCTH.

26. YkaxwuTe, U3 KAKUX CTaJUM COCTOMT Te€TepOreHHO-KaTalnuThueckas peakuus? Kakum
00pa3oM onpeeNsitoT 001y CKOPOCTh TaKOro mporecca?

27. llokaxkutre MeXaHHU3M, MO KOTOPOMY IMPOTEKAET MOHOMOJIEKYJISIpHAs Te€TE€pPOreHHO-
KaTaJIMTUYeCKasi peakiusi. BeiBeuTe ypaBHEHHE TSI CKOPOCTH ATOM PEaKIUM U MPOaHATM3UPYHTE
ero.

28. Kakast cymecTByeT CBS3b MEXKIY KaXyIIEHCS SHEPruel akTUBAUU U UCTUHHOMW ISt
reTepPOreHHOM KaTanTuTH4eckoi peakiiuu? OTBET MOSICHUTE.

29. Kakoii B UIMEET CBA3b MEKIY KaXYyIIEHCs U UCTUHHON SHEPTUsAMH aKTHBAIUH B CIIydae
azcopOLMK UCXOIHOTO BEIIECTBA U MPOAYKTA PeaKiuu?

30. B uem 3axmouaerca MexanusMm JIHrmropa-XwunmensByna? Ilomyunte ypaBHEHHE i
CKOPOCTH pEaklMd B 3TOM cllydae W MOpoaHanusupyure ero. llpuBenure npumep peakiuw,
MPOTEKAIOIIEH 10 TAHHOMY MEXaHU3MY.

31. B uem 3akmtouaercs Mexanusm Wnu-Punuena? Ilomyuure ypaBHEHHE Uisl CKOPOCTH
peakuuu B 3TOM ciaydae. [IpuBeaure npumep peakunu, MpOTEKAOLIEH IO TaHHOMY MEXaHU3MY.



32. Kakoil mpuemM MOXHO HCIIOJIb30BATh Ul YCTAHOBJEHUS YETKOIO pA3JINYUSI MEXKIY
Mexanuzmamu JIrarmiopa-XunmensByaa u Unu-Puguena?

33. Ilepeunciaure BO3MOXKHBIE OIPAHUYEHHUS TIE€TEPOr€HHO-KATAIUTUYECKUX peaKlui,
MIPOTEKAIONIUX B )KHIKOM (a3e, OT peakiuii B ra30Boi (ase.

34. Kakyro poiib uMeeT TepMOJUHAMHUYECKHi (AKTOp B OOBSICHEHHMH OCOOCHHOCTEH
MIPOTEKAHUS KUIKO(DAZHBIX PEAKIIU?

35. B duem 3akirogaeTcs AJIeKTPOXMMUUYECKUI MeXxaHu3M KaTanu3a? [[is Kakux mpoieccoB OH
XapakTepeH?

36. Ilepeuncnure OCHOBHBIE MAaKPOKMHETHUYECKHME OO0JIACTH B TETCPOTCHHOM Karaau3e H
OXapakTepU3yiTe Kax1yro U3 HUX.

37. YkaxuTe OTIIMYUTEIbHbIE 0COOCHHOCTH MPOLIECCOB BO BHEIIHEKUHETHYECKONW 00IaCTH.

38. ChopmynupyiiTe B aHATUTHYECKOM BHJIC IEPBBIN U BTOPOH 3aK0HBI DUKa.

39. Kakoii mapameTp BBOJAUTCSA B TeOpUU KOHBeKTHBHOH auddysun HepHcra u oT vero on
3aBUCUT?

40. TIlomyunTe B AaHAIUTUYECKOM BHJAE YypPaBHEHUE JUIsI CKOPOCTH T'E€TEPOrOHHO-
KaTaJIMTUYECKOro TIpolecca C y4eToM BHemHed auddy3um u  XUMUYEeCKON peakuuu Ha
MOBEPXHOCTHU KaTalau3aropa.

41. [Ipoananuzupyite npeaesbHbIE C1y4au NOJIy4eHHOro B 3aJaHuu 40 ypaBHEHUsI.

42. [lepeuncnure OTJIMYUTEIIbHBIE OpU3HAKU  [POTEKAHUS mpouecca  BO
BHelHenuPpy3noHHOM 00IaCTH.

43. Ilpu kakux yclIOBHUSX MPOLIECC IPOTEKAET B MPOMEKYTOUHONU 00acTH?

44. CpaBHMTE BIUSHHME TeMIEpaTypbl Ha CKOPOCTh IpOLECCa BO BHEIIHEKMHETHUECKOW U
BHemHean G y3noHHo 00MaCTIX.

45. B uem 3akmouaercs OTIMYME BHYTpeHHEH 1] (y3uu OT BHELIHEH.

46. OxapaxkTepu3ylTe YCJIOBHS MPOTEKAHMUS IpPoOIlecCa BO BHYTPEHHEW KHHETHYECKOM
obnacTu.

47. Kakas cymniecTByeT KOJMYECTBEHHAs CBS3b MEXKJY OIBITHOM SHEprueil akThBallUUd BO
BHeIHeAU () y3noHHOM 001acTH M HHEprUeit akTUBALMU BO BHYTPEHHEH KMHETHYECKOM obmacTu?

48. Kakyto ponb urparot Bo BHyTpeaudPpy3nonHoit odiactu napamerp L u nuamerp 3epHa’?

49. Ot KaKux BeNUYUH 3aBUCUT napamerp Tuie h?

50. Kakyio BenunuuHy Ha3biBatoT (axTtopoMm aud¢y3suoHHoro topmoxkeHuss? Ilomyuure
AQHAINTUYECKOE BBIPAKEHUE NIl PEAKLIMK NIEPBOTO MOPSIKA.

51. Ipu kakux 3HaUCHHUAX N KaTaTUTUYECKUIA MPOIIECC MPOTEKAET BO BHYTPUKUHETUICCKON U
BHYTpUIUDDY3MOHHBIX 001acTsAX?

52. Kakoe COOTHOIIEHHE MEXKIy SHEPrUsMM aKTHUBALMKM B YKa3aHHBIX BbIIIE BHYTPEHHUX
00J1acTsAX MOJYy4YeHO B pamMKax 3afauu Tuie?

53. Ilepeuncante 0COOEHHOCTH MPOTEKAaHUs IpoLecca BO BHYTPUAUPPY3HOHHOM 001acTH.

54. Tlpu kakux 3HaYCHHUSX N MOSBISETCS IOMONHHUTEIBHOE KPACBOE YCIOBHE ISl PEIICHUSI
3agaqyu Tuie?

55. JlaiiTe XapaKTepUCTUKY METO/1Aa PAaBHOLOCTYITHON ITOBEPXHOCTH.

56. Ilokaxure, kakuM 00pazoM B 3adaue 3enbJoBUYa mapameTp L 3aBHCHT OT 3HaueHUi
ko3P unrenta 1uPpPy3un 1 KOHCTAHTHI CKOPOCTU XUMHUECKOW PEaKIIUu.

57. Kakyro ponb B 3amaue Twuine urpaet gakrop nuddy3noHHOTO TOPMOKESHUS?

58. B kakoif obmactu «paboTaer» KaTajau3aTop, €Cld JIsi CTENEeHU HCIOIb30BAaHUS €ro
BHYyTpeHHel moBepxHocTH 1/, B 3a1aue 3enpaoBruya BeimonHsercs cootHomenne 1 — fy, <= 0.01.

59. Ilpu xakux 3HaueHHWsx Qakrtopa rpdexkruBHocTr f B 3amaue Tune karanmuTHYeCKUH
MPOLIECC MPOTEKAET BO BHEIIHEKMHETUUECKOM 1 BHeTHeAUPPy3MOHHOM 0bmacTsx?

Monayas 2. IIpuroroBiienre U PyHKUMOHMPOBAHUE KATAJAU3ATOPOB. IIpomMbinieHHbIE
KaTaJMTHYeCKHe NPOLecChl U KATAJIU3ATOPHI.
TeMBI TEKITMOHHBIX 3aHSITHH:



[TpurotoBneHne U HYHKIIMOHUPOBAHKUE KAaTAIU3aTOPOB. [IpOMEBINIIIECHHBIE KAaTATUTUYECKIE
MIPOIIECCHI u KaTaJIn3aTOPHI. KommnekcHbie COCIUHCHMUS: CTpOEHUE, CBOMCTBA.
MertamiokoMIUIeKCHbIE KaTanu3aTopbl. KuHeTHKa 1 MEXaHU3M METaNIOKOMILIEKCHOTO KaTalu3a.

N3yuuB nanHbIi MOMYNb, CTYACHT JOHKCH
- 3HATh:

OCHOBBI TEOPHH TOMOTEHHOT'0 METAJIIOKOMIUIEKCHOTO KaTajau3a;

CTPOEHHME TOMOTEHHBIX METAJIIOKOMIUIEKCHBIX KaTaJIu3aTOPOB;

OCHOBBI KHHETUKH TOMOTEHHOTO METAJITIOKOMIUIEKCHOT'O KaTajn3a;

BKHEUIIINE TPOMBIIIUICHHBIE MTPOLIECCH, KATATTU3UPYEMbIE METATIOKOMIIIICKCAMH;

- YMETb:

e qmox0upaTh METAUIOKOMIUICKCHBIC KaTalu3aTOphl I KOHKPETHBIX TEXHOJOTHYECKHUX
MIPOIIECCOB PEAKITUI; OMUCHIBATh MEXaHU3Mbl KATATUTUYECKHUX PEAKIIMH METANTIOKOMIIIIEKCHOTO
KaTajau3a;

® HAaxOJUTh MOJIXObI K PelICHUIO (hyH/IaMEHTAIBHBIX U MPUKIIATHBIX 3a7a4 B 00J1aCTH KaTanusa,

® [PUMEHSTH U UCIIOJIb30BATh MOJIyYEHHBIE 3HAHUS B TPO(ECCHOHAIBHOM 1eATeNbHOCTH;

- BJIQJCTh:
® METOJaMHU PETUCTPALUU U 00OpaOOTKH pe3ylbTaTOB XUMUYECKUX IKCIIEPUMEHTOB;

e HaBbIKaMHU PabOTHI C Y4eOHOI U yueOHO-METOINYECKON TUTEPATYPOA.

MeToauyeckiue peKOMEHAAUA MO HM3YYCHHIO TeM MOJYJS: MPU OCBOCHUH TEM MOy
HEO0X0IMMO:

e U3y4YUTh Yy4YeOHBI MaTepuan MO JUCIUIUIMHE, UCIOJb30BaB JICKIMOHHBIA W MaTepuanl H
Marepuan oubaroTedyHoro GoHIa Mo JaHHON TeMaTHKE;

® OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI:

1. Hamummure reomerpudeckue QOpMysbl METAUIOKOMIUIEKCOB € KOOPAWHALMOHHBIMHU
yrcnamu 2, 4, 5, 6. O0bsICHUTE IPUPOY CBSI3U METAILI-JIUTAH]I.

2. HanummTe CTPYKTYpPy METALUTOKOMITIIEKCOB, KATAIUTHUYECKU aKTUBHBIX U HEAKTUBHBIX IS
OJIHOTO U TOTO K€ MeTallJla-KOMILJIEKCO00pa3oBarTess.

3. OObsicHUTE, TIOYEMY YCTOMYMBOCTh KOMILJIEKCOB METAJJIOB Li*, A|3+, Cr3+, Co** TS
CJIEIYIOIMX JIMTaH/I0B U3MEHSIETCS B psaax:

F>CI'>Br >1;0>S>Se>Te

a st Metawios Cu’, Ag+, Rh*, Pd2+, Pt?* NOPSIJIOK YCTOMYUBOCTH KOMIUIEKCOB U3MEHSIETCS
Ha MPOTUBOIIOJIOKHBIN.

4. ITocTpoiiTe PHEPrETUUECKYIO JUArpaMMy MOJIEKYISIPHBIX OpOUTaiel A OKCUAa yriaepoaa
(1), MOJIEKYJIIPHOTO KHUCIIOPO/Ia U a30Ta.

5. B rekcakapbonmie xpoma (0) mokaxkuTe, Kak MPOUCXOIUT B3aWMOJCUCTBHE aTOMHBIX
opOuTanel XxpoMa ¢ MOJIEKYJISPHBIMUA OpOUTANIIMU JIUTaHA.

6. IlocTpoiiTe SHepreTMYecKyr AMarpaMMy MOJIEKYJSIPHBIX opOuTaneid sl KOMIUIeKca
[CoFe]®, [Ti(H20)]*.

7. O0BsicHuTe, MoveMy mpu koopauHaruu Mosekyn HX (H,O, ROH, HCI, HI, HCN, RCOOH
U JIp.) IPOUCXOINT TTOBBIIICHHE WX KUCJIOTHBIX CBOMCTB. BiusieT nmu cTeneHs OKUCIeHUsS MeTasuia-
KOMIUIEKCOOOpa3oBaTelst Ha KUCIOTHBIE CBOMCTBa KomIuiekca? [Tokaxure Ha mpumepe.

8. MoryTt 1M MEeTaJTOKOMIIJIEKCHI CYIIECTBOBaTh B PACTBOPAaX B MOHOMEPHOMW, TUMEPHON U
nonuMepHoit Gopmax? Ilokaxkure Ha mpumepax. [IpuBenuTe mprUMepbl KOMIUIEKCHBIX COEIMHEHUN
¢ OMIEHTATHELIM U MOJMACHTATHEIMH JINTaHaMU.

9. [IpuBenuTe mpuUMEpPHI KIACTEPHBIX COEAUHEHUIA.

10. Ipennoxute cxembl MexaHu3Ma akTuBHpoBaHus Mosiekyn Hy n ¢ HX ¢ obpa3zoBanuem
TUAPUIHBIX KOMIUIEKCOB METAJUIOB JJIsI KOHKPETHBIX METANIOKOMILIIEKCOB.

11. OObsicHUTE TPUPOIY IIEKTPOHHOTO B3aUMOJICHCTBHUSI C HEHACHIIIEHHON OpPraHUYecKOu
monekyiaoi B cieayronmx komruiekcax: [PtCl3(CoHyg)2]™ , [Pt(PPhs)2(CaHy)2], [Pt(PPh3)2(CaoF4)2].
HNsmensercs nu giuaa cessu C=C?



12. BbiBenuTe KHHETHYECKOE YpaBHEHUE OKHUCICHUs JTwieHa komiuiekcom PdCly B
aleTalbJeTU] B BOJHOM pacTBope. [IpumuTe KOHIIEHTpAIMIO BCEX MPOMEKYTOUHBIX KOMITJIEKCOB
MaJibiMU 110 cpaBHenuio ¢ [PACly).

13. IIpemnokure cxemy Mexanu3ma peakiuu, kataausupyemoit Ni(H)(CO).Br:

C,H, + CO + H,O — CH,=CH-COOH

14. Oxucnenne mponujieHa B BoJAC B MpHCYTCTBUU Katanutudeckoit cucrembl PACI—CuCl,
poTeKaeT ¢ oOpa3oBaHueM arerona. [Ipennoxure cxemy Mexanuzma peakiuu. Kakue oOpa3yroTcs
100OYHbIE TPOTYKTHI?

15. O6bsicuute, mouemy akBakomiuieke Co(lll) okucnser Bomy ¢ BblIelieHHEM KHCIOpoa, a
rexcanmanaua Co(ll) okucnsercst Bo1o# ¢ BbIIETICHUEM BOJIOPO/IA.

16. Ilpu runpupoBanuu Oyramuena B mpucyrcrBum kKatanuszatopa HCO(CN)s oOpasyercs
OyTteH-1, muc- u TpaHc-OyTeH-2. Hanumure MexaHu3M peakiiuu.

17. Hanummre MexaHWU3M pEaKIMu THUAPUPOBAHUS AaleTUJIICHA B OTWICH B NPUCYTCTBHH
Karajau3aTopa YWIkuHcOHa. [loyemy peakuus THAPUpOBaHUs MpoTekaeT cenekTuBHO? Kakue
JIPYTHE KaTallu3aTOpbl MOXKHO PEKOMEHIOBATH JUIS CEJICKTUBHOTO THIPHPOBAHUS alleTHICHA B
STUJICH?

18. Ilpennoxxute MEXaHW3M THAPUPOBAHUS aTBJACTUIOB U 0-OJCPUHOB COOTBETCTBCHHO B
CIHUPTHI U HACHIIICHHBIC YIIIEBOAOPObI B mpucyTcTBHK Komiiekca RUCI(PPhs)s. Kakyio ponb B
9THX PEAKIMSIX MOTYT UTPaTh OCHOBAHUS, HAIPUMEpP, TPUATHIAMUH. Kakue npyrue kataau3atopbl
TUAPUPOBAHUS MOKHO HCIIOJIB30BATh B ATUX PEaKIUsiX?

19. Ilpu B3aUMOAEHCTBUU BOIAHO-METAHOJIBHOTO PACTBOpPAa METWJIALICTHIICHA C OKCHIOM
yriepona () B mpucyTcTBHM KaTtaluTHYecKux KoimuecTB TerpakapOonmmna Ni(0) obpasyercs
MeTmIakpuiar. [IpenmoxkuTe MexaHu3M peakiiuy U yCIOBHS TpoIiecca.

20. Ilpm rugpupoBaHuM TEHTeHa-2 oOpaszyeTcss KampoHOBBIM anpaerun. [Ipeamoxxure
KaTaJan3aTop U MEXaHU3M PEaAKIIHH.

21. Ilpennoxute Kataau3aTop U MEXaHHU3M peaklUd MOJydyeHHUs H-OyTHIIOBOTO CIMpTa W3
MPOTTHIICHA.

22. Kakum o0pa3oM w©3 JeleHa-5, STUIeHa H JPYTUX pEareHTOB B MPUCYTCTBHH
METATIOKOMITJICKCHBIX KaTaTH3aTOPOB MOXKHO TIOJTYYUTh H-TENTHIIOBBIA CTUPT?

23. U3 OyragueHa U APYTUX PEareHTOB C y4aCTUEM METAJTIOKOMILIEKCHBIX KaTaln3aTOpOB
OCYIIECTBUTE CHHTE3bl IUKIIOOKTAHOJA, IMKJIOOKTAHOHA W IHKIIOJOACKaHOHA. B Kakmx CHHTE3ax
MOTYT OBITh UCIOJIE30BAHBI MOTYYEHHbIE CIIUPTHI U KETOHBI?

7. OueHOYHBIE CPEACTBA

7.1. ITacnopT OLIEHOYHBIX CPEICTB

Cemecr Kon xoHTpO/IMpYEeMO# KOMIIETEH MU HanmeHnoBanue
P (1M ee 4YacTH) OLICHOYHOI0 CPEACTBA
3 [1K-1, IIK-2, TIK-3 Bonpocwi k 3auemy Ne 1-50

7.2. TunoBble 3aJaHUS] MU UHbIE MATEPUAJIbI, HEO0X0IMMBIE VI TEKYIIEro KOHTPOJIs
Texkyuuii KOHTPOJIb He MPEAYCMOTPEH.

Tembl NHCHMEHHBIX PadoT (He MPeTyCMOTPEHBI)



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTallun

Cemectp 3

Ne n/m Bonpocsl k 3auery

1 | Karanuszaropel B MpOMBINUIEHHBIX IIpolleccax M MX 3HAYCHHE JUIsI XMMHUYECKOH
npombliieHHOCTH. Kitaccudukanms KaTtain3aTopos.

2 | Karanutnyeckue npouecchl Ha XUMHUYECKUX NPEANPUSITUSX I'. TOIBATTH.

3 | ®usnyeckas agcopoums. Kpurepun pu3zndeckoi 1 XMMUYECKOH aacopOIuu.

4 Tennora agcopOIuu.

5) Kuneruka puzndaeckoit copobuuu. AncopOimonnas teopus JIsHrMIopa.

6 | HemdHrMropoBckue H30TepMBbl COPOITIH.

7 | Onpenenenue yieinbHON OBEPXHOCTH U IOPUCTOCTH TUCIEPCHBIX TEll.

8 | Xumuueckas agcopOrus (xemocopOiust). TepMoguHaMIKa XeMOCOPOIIHH. .

9 | Kuneruka xemocop6unu.CenekTuBHas XeMOcOpOLMsl [UIsl OIIpeIeNIEHUs] IOBEPXHOCTH.

10 | AncopOrus Ha HEOTHOPOIHOW TOBEPXHOCTH.

11 | Teopuss mpoleccoB Ha HEOJHOPOJHONW IOBEPXHOCTH. OKCIEPUMEHTAIbHbIE METOJIbI
JI0KAa3aTeNIbCTBA HEOTHOPOAHOCTH MOBEPXHOCTH.

12 | lecopbOmus. Kuneruka gecopOmum.

13 | TepmoaecopOrus.

14 | Kuneruka reteporeHHO-KaTaJIMTHYECKUX ITPOLIECCOB.

15 | Mogens JIsurmiopa-XunmensByaa u Mnu-Punuena.

16 | MakpOKHMHETHKA TeTEPOTEHHBIX MTPOIECCOB.

17 | Buemnsis nuddysus. Buyrpennss nuddysus.

18 | Teopus abCOMOTHBIX CKOPOCTEH M €€ IPUMEHEHHUE K KaTaJn3y.

19 | IloBepXHOCTh MOTEHIIMAIBHON YHEPrUH. AKTHBHPOBAHHBIA KOMIIJICKC.

20 | Pacuer cKOpOCTM peakuUMi MO TEOpuu aOCOMIOTHBIX ckopocTeil. Teopus aOCOMOTHBIX
CKOPOCTEH JUIsl peakliiy Ha MOBEPXHOCTH.

21 | Yucno akTUBHBIX LIEHTPOB. [ paHUIIbl IPUMEHEHUS] TEOPUHU a0COTIOTHBIX CKOPOCTEH.

22 | OcHOBHBIE TpeOOBaHUS K MPOMBINIUICHHOMY Katanu3atopy. [lopucras ctpykrypa hopma u
pasmep rpaHyi KaTaJu3aTOPOB.

23 | MexaHunueckasi IpOYHOCTh KaTaau3aTopoB. [le3akTHBaIMs KaTaJIn3aTOpPOB.

24 | Kucinotsl u ocHOBaHHUA. MeToJlbl ONpeAeNeHUs KHCIOTHBIX M OCHOBHBIX IIEHTPOB Ha
MOBEPXHOCTH.

25 | KucnoTHble 1 OCHOBHBIE KAaTaIM3aTOPbl U MX aKTUBHBIE LIEHTPHI.

26 | LleonuTsl u Apyrue MoJeKyssipHble cuTa. IOHUTHI.

27 | CBepXKHCIIOTHI U CBEPXOCHOBAHMSI.

28 | Hderunpararus cnuptoB. [IpeBpaiieHue cnupToB B yII€BOAOPOIbI.

29 | CtpoeHHEe KOMIUIEKCOB TIEPEXOJHBIX METAJUIOB. DKCIEPUMEHTAIBHBIE  METOJIBI
UCCIICIOBaHMSI AaTOMOB NEPEXOTHBIX METAJUIOB B OKCUIAX.

30 | [IpuMeHeHWEe TEOPHHM KPUCTAJUIMYECKOTO TIOJS JIMTAHAOB K SIBJICHHUSAM aJcopOIHu U
KaTaJln3a.

31 | [loBepXHOCTh OKCHJIOB MEPEXOTHBIX METAILIOB.

32 | UmmoOmImM30BaHHBIE KOMIUIEKCHI TTEPEXO0THBIX METAJIIOB.

33 | Karanutnueckas nomumepusanus oneduHoB. Peakium ¢ yuyeToM KOOPIWHHUPOBAHHOTO
MOHOOKCHJA YTIIepoaa.

34 | O0mue XapakTepUCTHUKU KaTaIUTUYECKOTO OKUCICHUS. DHEPreTHYecKrue YpOBHHM HMOHOB

MNEPECXOAHBIX MCTAJIJIOB B OKCHUIaX.




35 | JledexTsl B OKCHIaX MEPEXOTHBIX METAJLIOB.

36 | OcCoOEHHOCTH KMHETUKU KATAIIMTUYECKOTO OKUCIICHUS.

37 AKTI/IBaHI/Iﬂ KHCJIOpO/Ja Ha MOBEPXHOCTU OKCUAHBIX KaTAJIMN3aTOPOB OKHCJICHHA.

38 | Katanutuueckoe OKUCICHHUE MPOCTHIX MOJICKYIL.

39 | IlapuuanbHoe OKHCIIEHHE OJe(pUHOB U  JAPYTUX  OPraHUYECKHX  COCIUHEHHIA
MOJIEKYJISIPHBIM KHCJIOPOJOM.

40 HapHI/IaJ'IBHOG OKHMCJICHHUEC aJIKAHOB MOJICKYJISIPHBIM KHCJIOPOJAOM.

41 HapHI/IaJ'IBHOG OKHMCJICHHUEC aJIbTCPHATHUBHBIMH OKHUCIUTCIIAMU.

42 | I'my6oKO€ OKUCIICHHE YTIIEBOIOPOJIOB.

43 Karanutnueckas OUMCTKaA OT BPCIOHEBIX I'a30B.

44 | DeKTpOHHOE CTPOCHUE MEPEXOHBIX METAJUIOB.

45 | DKCHeprMeHTAIbHbIE METO/Abl HW3y4YEHHsS [OBEPXHOCTH IIEPEXOJHBIX METAJUIOB U
a1copOIIMsE MOJICKYJI Ha HEM.

46 | YucTas mOBEPXHOCTh METAIOB. ACOPOIMS HA NTEPEXOHBIX METajlIax.

47 HpOCTGﬁH.IPIC KaTaJIUTHYCCKNEC PCAKIIUH Ha IICPEXOJHBIX MCTAJlJIax.

48 CmiaBel. HaneceHHBIC MeTalIbL.

49 | Katanutudeckoe ruipupoOBaHUE.

50 | CuHre3 amMHaka.

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

®opma
NMpoBeAeHUsA
Cemectp POBE . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
arTecTanuu
3 3auert (YyCTHO) CtyneHT neMoHCTpupyeT Oomee

50% 3HaHMH 1O TpEAMETY,
OTBEYaeT Ha  OCHOBHBIE U
JIOTIOJTHUTEJIHHBIE BOIPOCHI.

«3a4YTCHO»

CTyZneHT JEeMOHCTpPUPYET MeHee
50% 3HaHUN NO NpEeaMETY, HE
OTBEYaeT Ha JOIOJIHUTEIbHbIE
BOIPOCBHI.

«HE 3a4YTCHO»




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'ox n3panus onoamorexe /
n/n MeToau4YecKoe mocooue,
MPAKTHKYM, Ip.) HaumenoBanue
P > AP 9BC
1 | Heasiikua M. K Teopust XUMHKO-TEXHOJIOTUYECKHX MPOLIECCOB yuebHoe rmocodue 2016 3BC «Jlaub»
OPraHUYecKOro CHHTE3a
2 | bopoBJaeB U.B. Oprannueckass  XuUMHUA:  TEPMHHBI U | DJIEKTPOHHBIE TEKCTOBBIC 2020 OBC
OCHOBHBIC PCAKITUU JTAaHHBIC «IPRbooks»
3 Csupupnosn B. B. dusnueckass XUMUS y4eOHUK 2016 9CB «JIaup»
4 | bepecroBunkas B.M., XUMUSl TeTePOLMKINYECKUX COEAUHEHUH : VY4eOHoe nocobue 2019 9BbC «Jlanb»
Jlunuua J.C. yuebHoe ocobue
8.2. JlonosinuTebHAS JIUTEpPaTypa
KosunyecTBo B
Tun (yueOHuMK, ydeOHOE .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ariaBue (3aroJjioBoK) I'oa uznanus oudamorexe /
n/n MeTOoanYecKoe mocoome,
IPAKTHKYM, Ip.) HaumenoBanue
P » AP 3BC
1 | Xapaammuan X.J. OO011ast XuMHYECKasi TEXHOJIOTUS y4eOHUK 2014 OBC "Jlanp"
2 IMorexun B. M. OCHOBBI TE€OPUM XHMHUYECKHX MPOIECCOB
TEXHOJIOTMM OPTraHWYEeCKUX BELIECTB U y4eOHUK 2014 3BC "IPRbooks"
HedrenepepabOTKH
3 | Byxapos C.B. XUMUS U TEXHOJIOTUS TPOAYKTOB TOHKOI'O VYuebHoe nmocobue 2013 3bC «IPRbooks»
OpPraHMYECKOro CUHTE3a
4 | PeytoB O.A. Opranuyeckast XUMHSI y4eOHUK 2013 Znanium.com




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

e WebofScience[DnekTponnslii pecypc] : MynbTHAMCHUIUIMHApHAs pedepaTtuBHas Oa3a
nannbeix. — Philadelphia:  ClarivateAnalitics, 2016- . — Pexum nocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrIL

e Scopus[DnexTpoHHbIl pecypc] : pedepatuBHas Oa3a manubix. — Netherlands: Elsevier,

2004— . — Pexxum jocTyta : scopus.com. — 3ari. ¢ 3kpana. — S13. pyc., aHri.

e Elibrary[OnexTpoHHblld pecypc] : HaydHas AJIeKTpoHHas OmoOimoreka. — MockBa : HOB,
2000- . — Pesxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.
o http://thescipub.com/journals/ajeas - peuensupyembiii xypHan American Journal of

Engineering and Applied Sciences - mnyOnukyer pe3ynbTaThl HCCICAOBAaHUH B 00JacTH
HH)XXCHCPHBIX HAYK (anKnaz[Ha;{ (bI/IBI/IKa U IpUKIagHasd MaTeéMaTHKa, aBTOMaTHU3alusad U
YIpaBJICHUC, XUMHYCCKasA TCXHOJIOTHA, KOMIIBIOTCPHAsA TCXHUKA, I/IH(bOpMaTI/IKy, HHXXCHCPHBIC
JAaHHBIC U pa3pa60TKa IIporpaMmMHOro O6eCHC‘ICHI/I${, OKOJIOTHYCCKAaA MHXKCHCPUA, 3JICKTPOTCXHHKA,
IMPOMBIIIJICHHAA NHXCHECPHA, HHq)OpMaHHOHHBIG TEXHOJIOTUU U I/IH(l)OpMaTI/IKa, MaTCpraJIOBCACHUC,
HU3MCPCHHUC W MCTPOJIOTrHA, MAIIWMHOCTPOCHHUC, MCIWILMHCKAA q)HSI/IKa, OHCPI'CTHKAa, o6pa60TKa
CUTHAJIOB U TCJIICKOMMYHUKAIIUU.

o http://rsta.royalsocietypublishing.org/ - >xypuan Philosophical Transactions A
npeaoCTaBJIsACT CBO6OI[HBII71 AOCTYII K HaY4YHBIM Hy6J’II/IKaHI/IHM no ciaeayromum TEeMaMm:
HWHKCHCPHBIC, (1)I/I3I/I‘~I€CKI/IC, MAaTE€MaTUYCCKHUEC HAYKU.

o https://doaj.org/ - pecypc, KOTOpBI oOecrednBaeT IOCTYN K IOJHOTEKCTOBBIM
OJICKTPOHHBIM XKXYypHaJlaM IMMPEAHAa3HAYCH JIA ITIOHUCKa 110 Ha3BAHUIO CTATbH (>KypHaJ1a) HJIN 110 TEMCE.
DOAJ craBuT LI€TBI0 BCECTOPOHHEE OCBEIICHHE HAYYHOUN NEPUOAMKH, HAXOIALIEICS B OTKPHITOM
A0CTyIIC H I/ICHOJ’ILSYIOH.[GIZ OIIPCACIICHHBIC MCPbI, TI'apaHTUPYIOIIHC ,Z[OCTOP'IHOG KadeCTBO HX
COJZIEpKAHUA.

o http://www.gjesm.net - crateu xypuana Global Journal of Environmental Science
and Management, HOCBSIIEHHOTO 3allUTE OKpY’Karolllel cpepl, NMPOMBIIUIEHHON JKOJOTHH HU
YIpaBJIEHUIO B ATON 00JIaCTH.

o http://www.sciencedomain.org/archives.php?iid=1160&id=16 - apXuB
peuenzupyemoro xxypHaina American Chemical Science Journal, mocBsimieHHOro 0OIIMM BOIIpOCaM
XUMHHU B CICAYHOIIHUX IMPEAMCTHBIX obnacTax: opraHnveCkad XWUMHs, HCOpPraHHUYCCKasd XUMMHA,
(1)I/I3I/I‘I€CKa$I XUMU, TNPOMBIIIJICHHAA XWUMHA, XUMHUYCCKAsA TCXHOJIOTHA, aHAJTIUTUUYCCKAA XUMMUS,
MCIUNHUHCKAsA XUMHA, CYIPAMOJICKYIISIpHAA XWUMHA BBICOKOMOJICKYJIISAPHBIX COC,Z[I/IHGHI/Iﬁ n
HAaHOXHUMUS U Jp. TPUKITAAHBIX TUCHHUIITIMHAX XUMHUYECKOU HAyKH.

o http://www.epo.org/searching/free.html - 6uGnmmorexa naTeHTOB

o https://patentscope.wipo.int/search/en/search.jsf - momck mo MeXAyHApOAHBIM |
HallMOHAJIbHBIM IIaTCHTHBIM (I)OH,Z[aM, IIOMCK KaK Ha pyCCKOM, TaK U Ha APYTHUX A3bIKaX.

8.4. IlepeueHb NPOrpaMMHOro odecneyeHus

Ne Haumenosanue IO PexBHU3UTHI zlorms?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 MathCAD Bepcusil4 umm 15 Axt i/ ot 21.07.09 (I'oc. Kontpakr 487
ot 28.05.09), 6eccpounsblit
2 Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JefcTBUS, 0€CCPOUHBIN
3 Office Standard Horosop Ne 690 ot 19.05.2015r., cpok
nercTBusi, Oeccpounsiif; JoroBop Ne 727
or  20.07.2016r., cpox  geicTBus,
OecCpOoUHBIN



http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
https://doaj.org/
http://www.gjesm.net/
http://www.sciencedomain.org/archives.php?iid=1160&id=16
http://www.epo.org/searching/free.html
https://patentscope.wipo.int/search/en/search.jsf

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs

/N | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMelIeHU JJIfl CAMOCTOATEILHON

paboThl 00y4yaoumxcs (HoMep ayJAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Jlabopatopus "IIpoueccoB u AXII". JlaGopaTopHbIe YCTAaHOBKH 110 U3YYCHHIO
VYyebHas ayiuTopus JJis IPOBEACHUS mporecca peKTuduKamm, mporecca
3aHATUH CEMUHAPCKOTO THUIIA. Tertonepenayu (Tpyoa B tpyoe),
VYyebnas ay1uTopust st KypcoBOTO nabopaTtopHas yCTaHOBKA TSI U3MEPEHUS
MIPOEKTUPOBAHHUS (BBITOJHEHHS KyPCOBBIX JIABJICHUSI, CTAIIMOHAPHOE Meara

1 | pabor). 00opyioBaHKEe, MHTEPAKTUBHAS JOCKa.
VYyeOHast ayTuTOpusi AJisl IPOBEACHHUS CroJibl y4eHUYECKUE, CTYIbs
TPYNIOBBIX U WHAUBHUIYATbHBIX yaeHndeckue. Meaua-ooecrneueHue.
KOHCYJIbTAlIUI

VYueOHas ayIuTOpus [UIs IIPOBEACHUSI
3aHATHI TEKYIIEro KOHTPOJIS U
NpOMEeXyTouHOU arrecrarmu. (A -118)

VYuebHas ayIuTopus Ui IPOBEICHHS CTombl y4eHUYECKHE JBYXMECTHBIE
3aHATUH JEKIIMOHHOTO THIA. Y4yeOHas (MOHOOJIOKH), CTOJI IIPEI0/1aBATENbCKUH,
ayZIMTOPHS IS IPOBENICHUS 3aHATHH CTYJI IPETIOIaBaTENbCKUH, J0CKa
CEMUHAPCKOro TuMa. Y4ueOHas ayAuTOpHs AJs | ayAuTOpHAas (MenoBas), Tabuuma

2 | KypcoBOro NpOEKTUPOBAHUs (BBINOJHEHHS Meneneesa.

KYpCOBBIX pa0oT). YueOHast ayuTopus AJs
IIPOBEJIEHUS TPYNIIOBBIX U MHIANBUIyaJIbHBIX
KOHCYNbTAIM. YueOHas ayIuToOpust JJis
IIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJISA U
npoMexytrouHoi arrecraiuu. (A- 306)

VYuebnas ayautopus ans  npoBeaeHus | Ctomsl YUEHUYECKHE JIByXMECTHBIE
3aHATUHA  JIGKIMOHHOTO  Tuma. YyeOHas | (MOHOOJOKH), CTOJ MpernojaBaTelbCKUM,
ayauTopusi  JUId  TPOBEACHUS  3aHATHH | CTyn MIPEero1aBaTeNIbCKUH, JI0CKa
CEMHHApPCKOro TUMa. YuyeOHas ayuTopus i | ayAUTOpHas (MejioBas).

3 | KypcoBOro NpPOEKTUPOBAHUS (BBHIIOIHECHHSA
KYpCOBBIX Pa0oT). YueOHast ayauTopus IS
MIPOBE/ICHUS TPYNIIOBBIX U WHAWBUAYAIbHBIX
KOHCYNbTAllMi. Y4eOHas ayauTopust Jyist
IIPOBEJICHUS 3aHATUN TEKYLIETO KOHTPOJIA U
npoMexyTouHoi arrecranmu. (A-304)

Kommerotrepnsiit knacc. YueOnas aynutopuss | CTONBI yUeHUYECKUE, CTYIbS

4 | nys IpoBEACHUS 3aHIATUN JEKIIMOHHOTO THIA. | yYEHUYECKHE, J0CKa ayAUTOpHAs
VY4yeOHast ayTuTOpus ISl IPOBEICHHS (menoBas), T1K, mpoekTop, SKpaH
3aHSATUN CEMUHAPCKOro THMa. Y4eOHas MEePEHOCHON, paboUunii CTOJ. TUCHMEHHBIN
ayTUTOPUS ISl IPOBEJCHHS 1a00PaTOPHBIX YTJIOBOM CTOJI, MPENOJaBaTeIbCKUl CTOJ.
pabot. YueOHast aymuTopust 17151 KypcOBOTO
MIPOEKTUPOBAHUS (BBIMIOJHEHHUS KYPCOBBIX
pabor). YueOHast ayquTopus JIJIsl TPOBEICHHS
TPYIIOBBIX U UHJIMBUAYaTbHBIX
KOHCYNbTAIMN YueOHast ayAuTOpHs ISt




HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
I/l | MPaKTHYeCKUX U JA00pPaTOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
POMEXKYTOUHOH arTectainmu. (A-415)
[Tomemienue as camocTosITeNbHOM paboTel. | CTOJNBI yUeHUYECKHUE, CTYIIbS
5 (I"-401) yueHnueckue, 11K ¢ BbIxo1oM B ceThb
Uutepner
6 [Tomerienue st CAaMOCTOSITENBHOM paboThHI Croubl Y4EHHUYECKHE, CTYJIbA

crynentoB (C-705)

yuenuueckue, I[IK ¢ BbIXOgOM B ceTh
«MHTepHeT»




