MMHUCTEPCTBO HAYKU U BBICIIIET'O OFPA30BAHMS POCCUICKOM ®EJIEPALIMNA
(enepanpHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIIETO 00pa30BaHuUs
«TONBATTUHCKUIN TOCY1apCTBEHHBIN YHUBEPCUTET

dTJ.03 [OKYMEHT MOAMMUCAH
(undexc oucyuniunol) ONEKTPOHHOWM NMOoANnCLIO

CepTudukat: 01D5B40007B3208E4F806177C9151B49
Bnapeneuy: CokoB Cepreii Anekcanaposuy
[OeictBuTeneH: ¢ 25.06.2025 go 25.06.2026

PABOYASA ITPOI'PAMMA JUCHUIIJINHBI

FGTGPOFGHHBIfI KaTaJIn3 B TEXHOJIOTHUHU OCHOBHOI'O OPraHN4YCCKOro u He(bTGXI/IMI/I'-ICCKOFO CHHTC3a

(HaumeHnosanue OUCYuniunbl)

10 HanpaBneHmo IIOATOTOBKU
18.04.01 XuMmuueckas TEXHOJOTHUS

HaIpaBJICHHOCTH (POQHIIH)
XUMHSI ¥ TEXHOJIOTHUS POTYKTOB OCHOBHOTO OPTaHUYECKOTO U HEPTEXMMUIECKOTO CHHTE3a

dopma 00ydeHHS: OUHAs
I'ox maGopa: 2026
Oo6mas tpynoemkocth: 2 3E

Pacnpene.ﬂe}me YacCoB JUCHUILIMHBI 110 ceMeCTpam

Cemectp 4
®opMa KOHTPOJISI 3a4er Hroro

Buna 3ansaruii
Jlexnuu 32 32
JlaGopaTopHbie - -
[IpakTueckue - -
PykoBozcTBO: KypcoBbie paboThl (poekTsl) / PI'P - -
[IpomexxyTouHas aTTecTarus 0,25 0,25
KonrakTHas padora 32,25 32,25
CamocrositenbHas pabota 39,75 39,75
KonTpomas - -
Hroro 72 72




PaGouyro nporpammy cocTaBui(u):
HoueHt, nomeHT, kaua. Tex. Hayk, Kamyctun I[LI1.

(Oondrcnocms, yuenoe 36anue, cmenenv, Pamunus H.0.)

PenenzupoBanue paboueil nporpaMMbl AUCHUTUIINHBIL:

v OtcyTcTBYeT

Peuenzenr

(Oonarcnocms, yuenoe 36anue, cmenens, Pamunus H.0.)

Pabouas mporpamma nuciuruinHbl coctaBieHa Ha ocHoBaHuu OI'OC BO u yyebHoro miaHa
HarpaBJieHUs MOATOTOBKH (criennainbHOCcTH) 18.04.01 XuMuueckast TEXHOJIOTHS

Cpok aeiicTBusi paGoyeil mporpaMMbl IUCHUILIMHBI 10 «31» aBrycra 2028r.

YTBEPX/IEHO

Ha 3acenanuu xadgenpsr
«XUMHYECKasi TEXHOJIOTHS U pecypcocOepekeHre»

(mpotoxou 3acemanus Ne 1 ot «29» aBrycra 2025 1.).



1. llean ocBoOeHHS AU CIUILIHHBI

HCJ'IB OCBOCHU JUCHUIIIINHBI — (bOpMI/IpOBaHI/Ie Y CTYACHTOB IIPEACTABIICHUA O I'€TCPOr€HHBIX
KaTAJIMUTUYICCKUX IpoHecCax B TCXHOJOIMM OCHOBHOI'O OPraHUYCCKOIrO U HC(i)TGXI/IMI/I‘-IGCKOFO
CHHTE3a U rCTCPOrcHHbBIX KaTaln3aTopax.

3amaun:
1. OcBoenue

CTyACHTaMHU  IIPHUHIIUIIOB

T€TCPOr€HHOI0  KaTtajiusa,

IIPUMCHACMBIX B

HC(i)TGXI/IMI/II/I MCTOHOB MOJYUYCHUS U UCCIICIOBAHUS KATAJIU3aTOPOB.
2. ®opMupoBaHHE y CTYAEHTOB NPEACTABICHUS O MPUYMHAX KATAIUTUYECKOTO JEHCTBUS,
SJICMCHTAPHBIX CTAAUAX KATAITUTHICCKUX peaKHI/Iﬁ.
3. @opMHpOBaHHME Y CTYACHTOB 3HAHMM O KHWHETUKE TE€TePOreHHO-KATATUTUYECKUX

IPOIIECCOB.

4, dopMmHpoBaHHE TPEICTABICHUS 00 OCHOBHBIX TPEOOBAHMSAX K MPOMBIIIICHHBIM
Karajan3aTopam, IPUMEHsIEMbIM B He(TenepepadboTke.

2. MecTo aucuuimuinHbl B ctpykrype OIIOII BO

Jannas qucnuminHa (yaeOHbINH Kypc) OTHOCUTCS K aKynbTaTHBaM, BapUaTUBHAS YacCTh.

I[I/ICHI/IHJ'II/IHBI H IIPAKTUKHU, HA OCBOCHHU KOTOPLIX 683preTCﬂ JaHHasg JUCHUIIIIMHA:

«XumMugd "

TCXHOJIOI'UA

QJIEMCHTOOPIraHNUYCCKUX
TECXHHUYECCKUX CUCTEM», «Karanus B XUMHYECKOU TEXHOIOTHID».

coeauHeHu», «MoaenupoBaHue

I[I/ICI_[I/IHJII/IHLI W NPAaKTHUKH, JJIA KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIINHBI HCO6XOIII/IMO Kak
HpeANIecTBYIOMmee: «J{OMoTHUTENIBbHBIE TJIABBl OPTaHWYECKOW XUMHW», «JlONOIHUTEIbHBIEC TIaBbI
TCXHOJIOI'H HC(I)TCXI/IMI/I‘-IGCKOFO CHHTC3a», ((COBpeMeHHLIe TCXHOJIOTHHU IMOJTYYCHHUA MOHOMCPOB»,
«IIpou3BoacTBEHHAs NpaKTHUKa (HayYHO-UCCIe0BaTeNnbcKas padora) 3.

3. Ilnannpyemble pe3yjbTaThl 00y4eHH s

®opmMupyembie U

NHaukaTopbl 10CTHKEHUSA

KOHTpO/IMpYeMble . IL1anupyemsie pe3yJbTaThbl
poJMpy KOMIIeTeHIMii Py pesy
KOMIIETCHIHH o0y4eHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HaHMECHOBAHME)
I1K-3 - CnocoGen | IIK-3.1.  YuactByer B | 3Harh: CI10CcoOBI UCTIBITaHUS

UCTIONIB30BaTh COBPEMEHHBIE
npubopsl U METOJUKH,
OPraHM30BBIBATH NPOBE/ICHHE
IKCTIEPUMEHTOB u
UCTIBITAaHUH B 00JIaCTH XUMHH
U TEXHOJOTUHM OCHOBHOTO
OPTraHUYECKOTO "
HE(PTEXMMHYECKOTO CHHTE3A,
MPOBOJIUTHh UX O0pabOTKYy H

aHaJIM3UPOBATH 170:4
pe3yJIbTaThI, n3y4aTh
CBOMCTBA XUMHYECKOTO H

OMOXMMHUYECKOTO CBIPbS MU
IIPOJYKTOB, IOJy4CHHBIX Ha
UX OCHOBE

NPOBEICHUN HAYYHBIX
UCCIIC/IOBAaHU B  00JIacTH
XAMUU W TEXHOJOTHUH
OCHOBHOTO  OPTraHU4eCKOTro
u He(PTEXUMHUIECKOTO
CHHTE3a C HCIOJIb30BAHUEM
COBPEMEHHOTO
71a60paTOPHOTO
00opyaoBaHUS

KaTaJIUTUYE€CKON aKTUBHOCTH.

VYMeThb: IMPUMCHATH U HUCIIOJIB30BATh
MOJTyYCHHBIE 3HAHUSA B
pohecCHOHATBHON eI TeITbHOCTH.

Bnaners: HaBblkamMM  paboOTBl  C
COBPEMEHHBIMH npudopamu,
UCIOJIB3YEMBIMH  TIPU  HU3YUYEHUH

CBOWCTB KaTaJIM3aTOPOB.




4. CTpyKTYypa M cojiepKaHue TUCHUIINHbBI

Monayab (pa3aen)

Bun
y4eOHoit
padoThbI

HaumeHoBaHnue TeM 3aHATHH
(yueOHOI padboThHI)

Cemectp

OobeMm,

Baniabl

HNHurepakTus,

Y.

DopMbI TEKYLIETO
KOHTPOJIsA
(HauMeHOBaHHUe
OIIEHOYHOT' 0
cpeacTBa)

Monynp 1. Obuue
MOJIOKEHHSI
KaTam3a.
AncopOrust.
Kuneruka
KaTATUTUIECKUX
[peaKIuit

Jlex

Jlekmmst Nel. Knaccudukamusi KaTamuTHYECKUX
MPOLIECCOB M KAaTaJIM3aTOPOB IO MEXaHU3MY M
moaoop KaTaJn3aToOpOB. Karammus u
TepMoarHaMuKa. AncopOius. Bubl agcopOum.

Jlex

Jlexmst Ne 2. CriocoObl orpeiesieHus: yaelIbHON
MOBEPXHOCTU JIUCHEPCHBIX Tel. XeMocopOuus.
AncopOusi Ha HEOJHOPOIHON MOBEPXHOCTH.
HecopOrusi. Pacyer ynenpbHOM TMOBEPXHOCTH
Karajusaropa Ha OCHOBAaHMH
AKCIEPUMEHTAIbHBIX TAHHBIX.

Jlex

Jlekmmsgs  Ne3. KwuwHeTmka  KaTaIUTHYECKHX
peakuuii. MeTroasl M3MEpEeHHU KaTaaluTUYECKOU
aKTUBHOCTH. CranuoHapHbII u
KBa3UCTaLlMOHAPHBIN PEKUMBI KaTajausa.
JIeHrMIOpoBCKasi ~KMHETHMKA  KaTaJIUTUYECKUX
peakuuii. Kunetuka cnoxssix peakuuid no M. 1.
Temkuny. Iud¢dy3nonHass KUHETHUKA.

Jlex

Jlekuma Ne4. KaraiuTtudeckwe peakiuud B
HECTAlMOHApHOM  pexume. [IpomexyTouHsie
COCMHEHHS] B  TETEPOr€HHOM  KaTaJu3e.
Kunetnka u MexaHu3M 3J€MEHTapHBIX aKTOB Ha
MOBEpXHOCTU. Pacdyer KOHCTAaHT CKOpOCTEH
FETEPOTCHHBIX KaTATUTUUYECKUX PEAKIIUAM.




DopMbI TEKYLIETO

Bun . KOHTPOJIA
. HaunmeHnoBaHue TeM 3aHATHI Oonem, HNuTepakTus,
Mopayas (pa3nes) | y4eOHOI N Cemectp bansl (HamMeHOBaHHe
(yueOHOI paboThI) q, 4,
patéoThI OIIEHOYHOT 0
cpeacTBa)
Monynb 2./ JIex Jlexmmst Nos. [Ipurorosnenue u 4 4 - -
[IpuroTosienue U (YHKIMOHUpOBAHUE KaTanu3atopoB. OCHOBHBIE
(bynximonnposanue TpeOOBaHUs K NPOMBIILICHHOMY KaTajJu3aropy.
KaTaJn3aTopoB. [TopucTast CTPYyKTypa KaTalu3aTopoB. MeToms
[IpOMBILLIICHHbIE IPUTOTOBIEHHST  KaTanu3atopoB. @Dopma U
KaTajIuTHICCKIE pasMep TIpaHyld. MexaHudeckas IIPOYHOCTb
TIPOLICCCRI q KaTaJau3aTtopoB. J[e3aKTUBAIMA KATAIM3aTOPOB.
KaTaJlIn3aToOphbI
Jlex Jlexumss Ne6. Pemenue pacueTHBIX 3aday 4 4 - }
(ompenencHHEe AKTUBHOCTH W CEIIGKTHBHOCTH
KaTaan3aTopoB o 9KCIIEPUMEHTAILHBIM
JTAaHHBIM).
Jlex Jlexkmusgs Ne7. KHUCIOTHO-OCHOBHBIM — KaTallu3. 4 4 B -
Karanu3 coenmnHeHUSMYU TIEPEXOTHBIX METAJUIOB.
Karanuz Ha okcugax U KaTalUTHYECKOE
okuciienne. Karanmus Ha Merajiax W peakiuu C
y4acTheM BOJOPOAA.
Jlex Jlexumsa Ne 8. Pemenuwe pacdyeTHbIX 3amad 4 2 - -
(KMCTTOTHO-OCHOBHBIM KaTaJn3).
CP CamocrosiTenbHas pabora 4 39,75 -
ITA [IpoMexyTouHas aTTecTanus 4 0,25 - 3auer
HUroroy 72 -




5. O6pa3oBare/ibHbIe TEXHOJIOTHH

I[Tpu peanuzanuu yueOGHOro Kypca JUCHUILIMHBI HCIIOIb3YIOTCS CIEAYIOIINE TEXHOIOTUU:

- TEXHOJIOTMs TPaJULHMOHHOIO OOyYeHUs, BKJIIOYAIOLIas JIEKLUH, NpPaKTU4YeCKue paloTsl,
KOTOpBIE IIPEAIOIAraloT IOCIEAOBATENbHOE H3JI0KCHUE MaTepuana mpenogasareieM. dopma
TEKYILLETro KOHTPOJI — OTYET IO IPAKTUYECKUM paboTam;

- TEXHOJIOTUS OOyuYeHHUs C MPUMEHEHUEM HHTEPAKTHBHBIX (DOpPM, BKIIOYAIOIIAsl JIEKIHUH C
9JIEMEHTaMU AUCKYCCUH, C HUCIIOJIB30BAHUEM TEXHOJIOTMM Pa3BUTUS KPUTHUECKOTO MBIIUICHHUS;

- TEXHOJIOTHSI MOJYJTLHOTO OOydYeHHsI, KOTOpasi MpeayCcMaTpUBaeT NPOBEICHUE 3aHIATUN TIPU
UCIIOJIb30BaHUM CIIEAYIOMMX (opM 00yUueHHsI: MPAKTUUYECKOE 3aHATHE C PEIIEHUEM CUTYallMOHHBIX
3a71a4 ¥ 00CY’KIEHUEM PE3yJIbTaTOB JAEATEIbHOCTH;

- HM3Y4YEHHME TEOPETUYECKOro MaTepuaja IWCLHUIUIMHBI Ha JIEKUUAX C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX U MYJIbTUMEIUINHBIX TEXHOJIOTHI.

6. MeToauuecKkue YKa3aHus 10 OCBOCHHUIO JUCHUITJIUHBI

TemaTH4eckoe CoacpKaHuE TUCHUIIIMHBI (yqeﬁﬂoro Kypca)

Paznen, moayJanb

Hoapasaea, Tema

Moayas 1. OOmme
HOJIOKEHHUS KaTalmsa.
AncopOuusi. Kunernka

KaTaJIUMTHYCCKHUX peaKHHﬁ.

Knaccudukanus KaTaJTUTUYECKUX IPOIECCOB u
KaTaJIn3aTOPOB 10 MEXaHW3MY W MoAOOp KaranuzaTopoB. Karamms
U TepMoanHaMuKka. ApncopOuums. Buner aacop6mmm. CrocoOs
ompeneseHUsT  YISIbHOW  TMOBEPXHOCTH  JHWCIEPCHBIX  TeJl.
Xemocopbuus. ApncopOuusi Ha HEOAHOPOIHOW TOBEPXHOCTH.
HecopOrusa. KuHeTnka kartamuTUdecKux peakmuil. OmnpenercHue
AKTHMBHOCTH, CEJICKTUBHOCTH, 3JICMCHTAPHOI'O aKTa.

Metonabl W3MEpPEHUI KaTaJIUTUYECKOU aKTUBHOCTH.
CranuoHapHBli M KBAa3UCTALlMOHAPHBIM  pEeXUMBI  KaTaausa.
JleHrMIOpoBCcKasi KMHETHKA KaTaJIMTHYECKUX peakuuil. Kunetmka
ciokHBIX peakiuii mo M. U. Temkuny. /{uddy3noHHas KuHETHKA.
Karaimutnueckue  peakium B~ HECTAllMOHAPHOM  PEXKHME.
IIpoMexyTouHbIE COEIMHEHUS B TETEpOreHHOM KaTanuse. Kunetuka
Y MEXaHU3M 3JIEMEHTAPHBIX aKTOB HA MIOBEPXHOCTH.

Moayab 2.
[Ipurorosnenne u
(YHKIIMOHMPOBaHHE
KaTaJau3aToOpOB.
[IpoMmbinuieHHBIE

KaTAJIMTUYCCKUEC IIPOUCCCHI U
KaTaJIn3aTOpPBkI.

[TpuroroBneHne # (PYHKIMOHHPOBAHUE KaTaJIU3aTOPOB.
OcHoBHbIE TpeOOBaHMA K MPOMBIIUICHHOMY KaTalau3aTopy.
[lopucras cTpykTypa KaTaan3atopoB. MeToJbl NPUTOTOBIECHUS
Kataiu3aTopoB. PopmMa U pa3mep TpaHyld. MexaHuueckas
IIPOYHOCTh KaTaJIN3aTOPOB. Jle3aKTUBAIMs KaTaIu3aTopoB.

KucnorHo-ocHoBHBI Katannu3. Kartanus coeguHEeHUSIMU
nepexoaHbIX MerauioB. KaTtain3 Ha OKcHAax U KaTaJuTHYECKOE
okuciaenue. Kartanm3z Ha MeTaulax W pPEaKIMU C  y4acTHEM
BOJIOPO/IA.




Momyib 1. Obmue nonoxxenus karanuza. Ajacopouus. KnaeTrka KaTaTUTHISCKUX PEaKIIHiA.

Tembl JICKITMOHHBIX 3aHSTHM:

O6mue monoxkenus Katanuza. ApacopOrusi. KuHeTMka KaTalUTUYECKUX PEaKIIM.
Odusnueckass M XuMU4eckas ancoopuus. KuHeTHKa TeTeporeHHO-KATaIMTUYECKUX IPOIECCOB.
[IpuroTtoBnenue u GyHKIIMOHUPOBAHKE KAaTAIN3aTOPOB. MaKpOKMHETHKA T€TEPOTeHHBIX MPOIIECCOB.

N3yuuB naHHbBIN MOAYJb, CTYJIEHT JOJIKEH MOHUMATh TEOPUIO MPOIIECCOB HA HEOHOPOTHOM
MOBEPXHOCTH; TOHUMATh CYIITHOCTh TEOPUHU TIEPEXOTHOTO COCTOSHUS; TIOHUMATh OCHOBHBIE METOIbI
NPUTOTOBJICHUSI  MPOMBINIJIEHHBIX  KAaTalW3aTOPpOB M TpPeOOBaHMs, TPEABSBISIEMBIE K
MPOMBIIUICHHBIM TE€TePOTeHHBIM KaTalu3aTopaM; HWMETh MpPEJICTaBiICHHs 00 OCHOBHBIX THUIAX
MIPOMBIIIUICHHBIX T€TEPOTEHHBIX KaTaIN3aTOPOB;

- 3HATh!
® OCHOBHBIC HAyYHBIE U TEXHUYECKHE MPOOIEMbI TEXHOJIOTHUH KaTaTMTUYECKHUX MPOIIECCOB;
® TEOPETHUYECKHE OCHOBBI KaTaJIN3a;
® OCHOBHBIC MUPOBBIE JIOCTHKCHHUS B 001aCTH KaTalln3a;
® OCHOBHBIE TpeOOBaHUS M CTAHIAPTHI K MPOMBIIUICHHBIM KaTaJ3aToOpaM, CIOCOOBI HX
MIPUTOTOBJICHHSI U MOAU(DHUKAITHH.
®  OCHOBHbBIE TPOMBIIIJICHHbIE KATATUTUYECKHE MTPOIECCHI.
®  METOJIbl UCCIIEIOBAHMS CBOMCTB MPOMBIIUIEHHBIX KaTalTu3aTOPOB;
®  (DUBUKO-XMMHYECKHE OCHOBBI TEXHOJOTHH KaTaIMTUYECKOW TepepabOTKU CHIPhS ISl HYXIT
peruoHa;
e BHIOOP TEXHOJIIOTMU  TETEPOTEHHBIX  KATalM3aTOpOB  JJIsI  TPOIECCOB  MepepabOTKH
YIJIEBOJOPOIHOTO ChIPBS;
- YMETh:
® [IPUMEHSTH KaTalIu3aTOPhl AJs MPOBEACHUS KaTaATUTUYECKUX OPTaHUUYECKUX U
HEOPraHMYECKHX peaklui; OINUChIBAaTh MEXaHU3Mbl KaTAIMTUYECKUX peakuuid Ha
pUMepe KUCIOTHO-OCHOBHOTO KaTallh3a U OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO KaTaln3a;
®  HAXOJWUTh MOJXOJBI K pelIeHUI0 (yHIaMEHTANbHBIX U MPUKIAAHBIX 3a/1a4 B 00JIACTH KaTaiu3a,
® [IPUMEHSTH U UCIIOJIB30BATh MOyUYEHHBIE 3HAHUS B MPOPECCHOHATBHOMN EATEIbHOCTH;
- BTIQJICTh:
® [OHATUWHBIM alNapaToOM JUCIHUILTAHEL,
® OCHOBaMHU KMHETHKHU I'€T€POTCHHO KaTaJTUTUYECKUX MPOIIECCOB;
® METOJIaMH PETHCTPAIK U 00PaOOTKHU PE3yIbTaATOB XUMUIECKUX IKCIICPUMEHTOB;
® HaBbIKaMU pabOTHI ¢ yUeOHOH U yueOHO-METOINYECKON JTUTEPATYPOH.
Meroanueckue pPEeKOMEHAALMHM IO HM3YYEHHI0 TEM MOJYJIA: MPU OCBOCHHHM TEM MOy
HE00X0IUMO
®  u3yudTh y4ueOHBIH Marepuan mno aucuuruinHe "[IpoMblluIeHHBI KaTanui", HCIONIb30BaB
JIEKIIMOHHBIN ¥ MaTepHall U MaTepra OuoaroTevyHoro ¢GoHAa Mo JaHHOW TEMaTHKE;
® OTBETHUTH HA KOHTPOJbHBIEC BOMPOCHI:
1. Kakue peakuuu Ha3bIBalOTCs rereporeHHbiMu? [IpuBeaute npumMepsl.
2. Kakoe MoHATHE UCTIONB3YIOT IJIsi OOBSICHEHUSI KATAIMTUUECKOTO JICUCTBUS B T€TEPOT€HHOM
karanusze? OxapakTepusynTe ero.
3. B yeM 3aKkiIro4yaeTcsa OCHOBA KaTAJIUTHUYECKOTO JEHCTBUS?
4. Kakue GpakTopbl ONpeAessioT aKTUBHOCTh I'eTePOreHHOT0 KaTtanu3aTopa’?
5. Cdopmynupyiite npaBwio bopeckoBa 0 NpUOIU3UTETLHOM IOCTOSHCTBE YIACIBHOU
KaTAIUTUYECKOW aKTUBHOCTH BEIIECTB.
6. 1o xakoMy TpUHIKITY KJIaCCU(MUIMPYIOTCSA TeTePOTeHHbIE KaTanu3aTopbl? Kakue peakiuu
OTHOCSITCSL K TMpOIecCaM: a) OKUCJICHHSI-BOCCTAHOBIEHUS; 0) KUCIOTHO-OCHOBHOTO Tumna? Kakwe
KaTaJIu3aTOphl UCIOJIB3YIOTCA B ATUX Ipoleccax?



7. B ueM 3akitoyaeTCs OTVIMYME KaTAIUTHYECKUX PEaKLUUH C TBEPABIMU KUCIOTaMHU OT
AQHAJOTUYHBIX PEAKUU B pacTBOpE?

8. [laliTe onpenieneHne LIEOIUTOB U XapaKTEPUCTUKY UX cBOWCTB. IIpuBenuTe npumepsl ux
WCIIOJIb30BAHUS B KaTaJlM3e.

9. IlpuBemure  mpuMepbl  NPOMBIIIEHHBIX  MPOLECCOB € MCIOJIb30BaHHEM
MHOTOKOMITOHEHTHBIX ¥ MHOTO()a3HBIX KaTaTu3aTOPOB.

10. OObscHUTE MeXaHW3M ACUCTBUS OM(PYHKIMOHATBHOTO KaTaln3aTropa B IPOIECcCe
pudopMuHra 6€H3MHOBBIX (PpaKIuil.

11. Kakue BemiecTBa Ha3bIBatOTCs TpoMoTopamu? Kakum o0pa3oM OHHM OKa3bIBAIOT BIHUSIHUE
Ha KaTaJIMTUYECKUI mporecc?

12. Kakue BemiecTBa Ha3bplBalOTCS B KaTtanuse sigamu? [IpuBeante KOHKpPETHBIE NMPUMEPHI
BO3JICHCTBHUS SI0B HA KaTATUTHUYECKUE TPOLECCHI.

13. KakuM oOpa3om MpOBOAAT OLEHKY CTEIEHH OTPaBJIEHUS KaTaau3aTopoB?

14. B uem 3akimroyaeTcsi MO3UTUBHAS POJb MCIOJb30BaHUS HOCHUTENS B T'€TEPOr€HHOM
Kataiunze?

15. B ueM cxoAcCTBO U paznuune Mexay Gu3ndeckoit aacopouueit u xemocopouueit? Kaxoii
MPOIECC MPUBOIMT K KaTamuTHaIeckoMy 3ddexry?

16. ChopmynupyiiTe OCHOBHBIE MOJIOKEHUS aAcopOLnOHHON Teopuu JIdHrmiopa. B yem
3aKJTI0YAETCSl KHHETUYECKU 3aKOH JIEUCTBYIOIIMX MTOBEPXHOCTEN?

17. IlpuBeguTe KUHETUYECKUIN BBIBOJI YPAaBHEHUSI U30TEpMbl JISHIMIOpa U MpOaHaIU3upynTe
ero.

18. IIpuBeauTe TEPMOAMHAMMUYECKUN BBIBOJ ypaBHEHUS JIsHIMIOpa.

19. Tlpn xkakOM 3Ha4Y€HUW JABICHHSA P CTENEHb 3alOJIHEHHs NOBEPXHOCTH ® paBHa 2, a
KacaTelibHas K HAUaJbHOMY Y4acTKy KpuBou JIsurmiopa nocturaer 3HaueHust © = 1?

20. TlokaxuTe, 4YTO JUIsl OMNpEACNICHHs TapaMeTpoB ypaBHeHUs JIHTMiopa ymo00HO
UCTIONB30BaTh Tpaduuecke crocoOwl B cienyrommx koopaunarax: a) (1/a, 1/p); 6) (p/a, p); B) (a,
a/p).

21. nmoxyuuTe BbIpaXEHHUE JJIS CTETIEHHU 3aIllOJHEHHUS B Clydae JMCCOLMATUBHOM aacopOuuu
MOJIEKYJIBI A;.

22. llomyunTe aHAaIUTUYECKUM IIYTeM BBIPAXKEHHE JUIsl CTENEHU 3allOJIHEHUS MpHU
OJIHOBPEMEHHOM a/IcOpOIMH JIBYX ra3oB.

23. B ueM 1npuuMHA OTKJIOHEHMsI pEalbHBIX M30TEPM OT MOACIU «HJEAIbHOIO
azicopOupoBaHHOTO cos» JIsHTMIOpa?

24. Kakoil BuJ HMEIOT ypaBHeHHs s u3orepMm: a) lenpu; 6) Dpeitmimxa; B) B
norapupmuueckon popme?

25. CdopmynupyiTe OCHOBHBIE JIONMYILEHUS TEOPUHU TOJIUMOJIEKYJISIpHON ajxcopOuumy,
npoaHanusupyiire ypasuenue bOT, ykaxure ero posib B KaTajlu3e U Ipeaesbl IPUMEHUMOCTH.

26. VkaxuTe, U3 KaKUX CTaJuUl COCTOMT T€TEpPOreHHO-KaTaluThyeckas peakuusa? Kakum
00pazoM ompenesnsaoT O0IIYI0 CKOPOCTh TAKOTO Mporiecca?

27. Ilokaxure MeXaHW3M, IO KOTOpPOMY IIPOTEKAET MOHOMOJIEKYJISIpDHAs TETEpOreHHO-
KaTaJuTH4YecKas peakuus. BeiBeaure ypaBHEHHE U1 CKOPOCTH ATON peaklUy U MpOaHAIU3UpPYyITe
ero.

28. Kakas cymecTByeT CBs3b MEXKIAY KaKyILIEHCs JSHEPTHEeW aKTUBAUWKW W UCTUHHOM IS
reTEpOreHHON KaTaIuTHIeCKON peakiuu? OTBET NOSICHUTE.

29. Kako#l BUJ UMEET CBSI3b MEXIY KOKYIIEUCS U HICTUHHOW SHEPTUSIMU aKTUBAIMU B CITydae
a/1cOpOIIMK UCXOTHOTO BEIIECTBA U MPOAYKTa peaKkiuun?

30. B yeMm 3akmrouaercss mexanusMm JIaHrmropa-XunmensByga? [lonyuute ypaBHeHue st
CKOPOCTH pEaKLMM B 3TOM Cily4dae M IpoaHanusupyiite ero. IlpuBeaure mnpumep peakuuu,
MIPOTEKAIOLIEN IO TaHHOMY MEXAHU3MY.

31. B uem 3axmouaercs Mexanusm Wnu-Punuena? Iloayuute ypaBHEHHE AJIi CKOPOCTH
peakiuu B 3TOM ciydae. [IpuBenure npumep peakiuu, NpOTEKAOMIEH 10 JaHHOMY MEXaHU3MY.



32. Kakoil mpueM MOJKHO MCIOJb30BaTh JUIsl YCTAHOBJIEHUS YETKOTO pa3iIvuus MEXay
Mexanuzmamu JIrarmropa-XunmensByaa u Mnu-Puguena?

33. IlepeuncauTe BO3MOXKHBIE OIPAaHMYEHUS TI'€TEPOr€HHO-KATAIUTHUUECKUX PpPEaKLMH,
MPOTEKAIOMINX B )KUAKOH (pa3e, OT peakiuii B Ta30Boi dase.

34, Kakyro poiap HuMeEeT TepMOJUHAMHYECKUN (HakTOp B OOBSICHEHHHM OCOOECHHOCTEH
NPOTEKAHUS )KUIKOPA3HBIX PEAKIINNA?

35. B yem 3akmimrovyaeTcst 3JEKTPOXUMHUUECKUI MeXaHu3M Katanuza? J[Jig Kakux MmpoIeccoB OH
XapakTepeH?

36. Ilepeunciaute OCHOBHbIE MAaKpOKMHETHUECKHE OOJAacTH B TE€TEPOr€HHOM KaTalu3e U
OXapaKTEPU3YHTE KAXKIYIO U3 HUX.

37. YKaxxuTe OTIUYUTEIIbHBIE 0COOEHHOCTH MPOIIECCOB BO BHEITHEKMHETHIECKOM 00J1acTH.

38. CopmynupyiiTe B aHATUTHUECKOM BU/JIE MIEPBBII U BTOPOIi 3akoHbI DuKa.

39. Kakoif mapameTp BBOIUTCS B TEOPUM KOHBEKTUBHOW muddy3un HepHcra m oT yero oH
3aBUCHUT?

40. Tlomyuute B aHAJIUTUYECKOM BUJE YpPaBHEHHE JMJIi CKOPOCTH TI'€TEPOTrOHHO-
KaTaJINTHYECKOTr0 Mpoliecca ¢ y4eToM BHeIHeH qud@y3un 1 XUMUYECKOH peakliuu Ha OBEPXHOCTH
Karajau3aTopa.

41. Ilpoananu3upyiite npeaenbHble CIIydau MOIYyYEHHOro B 3a0aHuy 40 ypaBHEHHS.

42. [lepeuncnure OTJIMYUTEIIbHBIC IIpU3HAKU IIPOTEKaHUs mpouecca  BO
BHelHe 1 Ppy3noHHOI 00TIacTH.

43. Ilpu KakuX yCIOBHIX MPOLECC MPOTEKAET B MPOMEKYTOUHOU 001acTu?

44. CpaBHUTE BIIMSHHE TEMIIEpaTypbl Ha CKOpPOCTb IPOLECCA BO BHEIIHEKMHETHUYECKON WU
BHelIHe 1M Ppy3MoHHOH 00IaCTsIX.

45. B yem 3akio4aeTcs OTJIMYME BHYTpeHHeH qudy3un oT BHEIIHEH.

46. OxapakTepu3ylTe YCJIOBHS TPOTEKAHHWS TMpOIecca BO BHYTPEHHEH KHHETHUECKOU
obJactu.

47. Kakas CymecTByeT KOJIMYECTBEHHAsl CBA3b MEXJY OIBITHOM SHEPrHel aKTUBAaLUHA BO
BHeIHe AU () Py3noHHOM 001acTH M SHEPrUel aKTUBALIMU BO BHYTPEHHEH KMHETHYECKoi obmactu?

48. Kakyto ponp urparoT Bo BHyTpeauddhy3noHHo#M o0nacTu mapametp L u quamerp 3epna?

49. Ot xakux BeIMYUH 3aBUCUT napameTp Tuie h?

50. Kakyro BennuuHy Ha3biBaloT (aktopoMm auddy3noHHoro TopmoxkeHus? Ilomyuute
AQHAIUTUYECKOE BBIPAYKEHUE JUUIS1 PEAKLIUY NIEPBOTO MOPSAIKA.

51. Ilpu kakux 3Ha4YEHUAX h KaTaATUTUYECKUI MpoIlecC MPOTEKAET BO BHYTPUKUHETHUECKON U
BHYTpUIUPDY3HOHHBIX 0071acTAX?

52. Kakoe COOTHOIIEHHE MEXIY PHEPrusIMH aKTUBALMKM B YKA3aHHBIX BBILIE BHYTPEHHUX
00J1acTsAX MOJTY4YeHO B paMKax 3afauu Tume?

53. Ilepeuncaute 0COOEHHOCTH MPOTEKAHUS ITpOLIecca BO BHYTPUAUDPPY3MOHHOI 001acTu.

54. Ilpu Kakux 3HaYEHHUAX h MOSABISAETCS JOMOJIHUTEIBHOE KPAaeBOE YCIOBUE JUIS PELICHUS
3agaun Tuie?

55. JlaiiTe XapakTEpUCTUKY METOJA PABHOIOCTYITHON ITOBEPXHOCTH.

56. Ilokaxure, kakuM 00pa3oM B 3ajaue 3enbJoBUYa HapameTp L 3aBUCHUT OT 3HAYEHUN
k03 unmenta aud@y3un 1 KOHCTAHTHI CKOPOCTU XUMHUECKOM PEaKIIUU.

57. Kakyro ponb B 3agaue Tuse urpaet ¢paktop n1udhy3noHHOTO TOPMOKEHUS?

58. B kakoii obmactu «paboTaer» KaTaau3aTop, €CIM Uil CTENEeHHW HCIOJIb30BAHUS €ro
BHYTPEHHEH MOBEPXHOCTH f1/; B 3a1aue 3enb10BUYa BBITONHAETCS cooTHomenue 1 — i, <= 0.01.

59. Tlpu xakux 3HaueHHsx ¢akropa >¢dextuBHocTH f B 3amaue Tuie KaTtaauTHYECKUN
MPOIIECC MPOTEKAET BO BHEITHEKMHETUYECKOUN 1 BHEITHE TP D Yy3UOHHOM 001acTsIX?

Monayas 2. IlIpuroroB/jienne 1 GyHKIIMOHMPOBAHUE KATAJAN3aTOPOB. [IpoMblnieHHbIE
KATAJIUTHYECKHE MPOLECCH M KATAJIM3ATOPbI.
Tembl JIEKITMOHHBIX 3aHATHH:



[TpuroTtoBnenue u GyHKIUOHUPOBAHUE KATATU3aTOPOB. [IPOMBINIICHHBIE KATaTUTHUECKUE
MIPOIIECCHI u KaTaJn3aTOPBI. KommiekcHbie COCAUHCHHS: CTpOEHHE, CBOMCTBA.
MeramiokoMIIeKCHbIE KaTanu3aTopbl. KuHeTHka 1 MeXaHU3M METaUIOKOMILIEKCHOTO KaTaau3a.

N3yuuB gaHHBI MOAYJIb, CTYJEHT JI0JKEH

- 3HATh:
®  OCHOBBI TEOPHH TOMOTEHHOTO METANIOKOMILJIEKCHOTO KaTalu3a;
® CTPOCHHE TOMOTEHHBIX METAUIOKOMIUICKCHBIX KaTaIM3aTOPOB;
®  OCHOBBI KHHETHKHA TOMOT€HHOTO METAJZTIOKOMILICKCHOT'O KaTaJln3a;
®  Ba)XHEHIIME MPOMBIITUICHHBIC TIPOIIECCHI, KAaTAIM3UPYEMbIEe METAJUIOKOMITIICKCAMU;

- YMETh:
®  oa0MpPATh METANIOKOMILIEKCHBIE KaTaTH3aTOPBI ISl KOHKPETHBIX TEXHOJIOTUIECKHIX MPOIIECCOB

pEaKIMii; ONKUCHIBATh MEXAHNU3MbI KATAIUTUYECKUX PEAKIIMI METAJTIOKOMIUIEKCHOTO KaTaln3a;
®  HAXOAWTh MOJXOJbI K PEIICHUIO (yHIAMEHTAIBHBIX U MPUKIAAHBIX 33/1a4 B 00JIACTH KaTaiu3a,
® [PHUMEHSTH U UCIIOJIb30BATh MOMyUYEHHBIC 3HAHUS B MPO(PECCUOHAIBHON JIeSTENLHOCTH;

- BIAQJICTh:
® METOJIaMU PETHCTPAINH U 00paOOTKH PE3yIbTATOB XUMHUYECKHIX YKCIICPUMEHTOB;
® HaBbIKaMU pabOTHI C Y4EOHOUN U y4eOHO-METOINIECKOM JTUTEPATYPO.

Meroanueckue peKOMEHAAMN TI0 W3YYEHHUIO TEM MOJIYJIS: MPU OCBOECHHUU TEM MOIYJIS
HE00X0IUMO:
® 3y4ydTh Y4YEOHBIM MaTepHall MO JUCUUIUIMHE, HCIOJIb30BaB JICKIMOHHBIM W Marepuan u

MaTepuan OubInoTeuHoro GpoHaa Mo JAHHON TEeMAaTHKE,
® OTBETUTH HA KOHTPOJHHBIC BOIIPOCHI:

1. Hamummute reomerpuueckue (GopMylbl METAIOKOMILIEKCOB € KOOPAMHAIMOHHBIMU
yuciamu 2, 4, 5, 6. O0bsicHUTE IPUPOY CBSI3U METAJUI-JTUTAHI.

2. Hanummre CTpyKTYypy METAUIOKOMILUIEKCOB, KATATUTUUYECKU aKTUBHBIX M HEAKTUBHBIX JJIs
OJIHOTO U TOTO K€ METaJlJIa-KOMILJIEKCO0Opa30BaTeis.

3. OO6bACHHTE, TIOYEMY YCTOMYHMBOCTH KOMILIEKCOB MeraimioB Lif, AI**, Cr¥*, Co*" mna
CJIEIYIOIINX JINTAHIOB U3MEHSIETCS B psaax:

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

a s meramios Cu’, Ag™, Rh', Pd*", Pt? nopsok ycTOHYMBOCTH KOMILIEKCOB H3MEHSAETCS
Ha IIPOTHUBOIIOIOKHBIH.

4. TTocTpoiiTe PHEPTETUUECKYIO TUATPAMMY MOJICKYJIIPHBIX OpOUTanei 11 OKCHIa yriepo/ia
(IT), MoeKynsIpHOTO KUCTIOPO/Ia U a30Ta.

5. B rekcakapbonune xpoma (0) mokakute, Kak MPOUCXOJUT B3aUMOJICHCTBUE AaTOMHBIX
opOuTaneit XxpoMa ¢ MOJIEKYJISPHBIMUA OpOUTANISIMU JTUTAHAA.

6. IlocTpoiiTe sHEpreTHUecKyo AuarpaMMmy MOJIEKYJSPHBIX OpOuTanei A KOMIUIeKca
[CoF¢]*, [Ti(H,0)s]>".

7. O0wsacHuTE, NIOYeMy npu koopaunamuu mojekya HX (H,O, ROH, HCI, HI, HCN, RCOOH
U JIp.) POUCXOUT MOBBIIIEHNE UX KUCIOTHBIX CBOMCTB. BrusieT mu creneHs OKUCICHHUS MeTaia-
KOMILJIEKCOOOpa3oBaTelisi Ha KUCJIOTHBIE CBOMCTBA KoMILiekca? [lokaxkute Ha mpumepe.

8. MoryT 11 MeTaluIOKOMIUIEKChI CYIIECTBOBAaTh B PAacTBOpPaxX B MOHOMEPHOH, JUMEPHOU U
nonumepHoi popmax? Ilokaxure Ha mpumepax. [IpuBeanTe MpuMepsl KOMIUIEKCHBIX COEIMHEHHUN
¢ OMICHTATHBIM M MOJIMICHTATHBIMU JIUTaHIaMH.

9. llpuBenuTte MpuUMEPHI KJIACTEPHBIX COCTUHEHUH.

10. [Ipennoxkute cxembl MexaHH3Ma akTHBHpoBaHUS Mosekyn H, u ¢ HX ¢ oOpa3oBanuem
TUAPUTHBIX KOMIUIEKCOB METAJUIOB JJISI KOHKPETHBIX METANIOKOMITJICKCOB.

11. OOBsicHUTE TPUPOIY SIEKTPOHHOTO B3aWMOJEUCTBUSA C HEHACHIIIEHHOW OpraHU4ecKOn
MoJiekyinoi B cieayronux komruiekcax: [PtCls(C,Hy),]™ , [Pt(PPhs),(CoHy)z], [Pt(PPhs)2(CoF4)s].
WNsmensercst mu qiuHa cBsizu C=C?



12. BeIBenuTe KHHETUYECKOE YpaBHEHHE OKHCIEHHS JTwieHa Komruiekcom PdCl, B
aleTaIbJETH] B BOJHOM pacTBope. [IpuMuTe KOHUEHTpaLUI0 BCEX NMPOMEKYTOYHBIX KOMIUIEKCOB
MasibIMU 10 cpaBHEHHIO ¢ [PdCly].

13. IIpennoxure cxeMy Mexanusma peakiuu, karaausupyemoit Ni(H)(CO),Br:

C,H, + CO + H,0 — CH,=CH-COOH

14. OxucneHue nponuieHa B BoJie B MPUCYTCTBUM KaTamutudeckoit cuctembl PACl,—CuCl,
npoTeKaeT ¢ oOpazoBaHueM areToHa. [Ipemioxure cxemy Mexann3zMa peakuuu. Kakue obpasyrores
O0OOYHbIE TPOAYKTHI?

15. O6bscuute, noueMy akBakomiuiekc Co(Ill) oxucnsieT Boay ¢ BbIACIEHUEM KUCIOPOJa, a
rekcauuanu Co(Il) okucnsiercs Bos10# ¢ BbIZIEIEHHEM BOJIOPOJIA.

16. Ilpu runpupoBanuu OytaaumeHa B mpucytctBum katanuzaropa HCo(CN)s oOpazyercs
OyTeH-1, muc- u TpaHc-OyTeH-2. Hanummre MexaHu3M peakiyu.

17. Hanmumwure MeXaHU3M peaklUUM TUAPUPOBAHMS alleTUIEHAa B 3TWIEH B IMPHUCYTCTBUU
KaranusaTopa Y WIKMHCOHa. [louemy peakuus ruipupoBaHus NpoTeKaeT ceeKkTuBHo? Kakue npyrue
KaTaJau3aToOpbl MO’KHO PEKOMEHA0BATH I CEJIEKTUBHOTO TMAPUPOBAHUS alleTUIIEHA B 3TUJIEH?

18. Ilpeanoxure MeXaHU3M TUIAPUPOBAHMS AJIBJECTHUAOB U 0-0JE(PUHOB COOTBETCTBEHHO B
CHHMPTHl U HACHIIICHHBIE yTIeBOAOPOAbI B mpucyrcTBuu kKomruiekca RuCly(PPhs);. Kakyro pons B
9TUX PEAKLUAX MOTYT MIPAaTh OCHOBAaHWs, HapUMep, TpUATWIaMHUH. Kakue npyrue Karaau3aTopsl
TUIPUPOBAHUS MOKHO HUCIIOJIb30BATh B 3TUX PEAKIUAX?

19. Ilpu B3aMMOAEUCTBUM BOJHO-METAaHOJBHOIO PAaCTBOpPA METHUJIALETHIIEHA C OKCHUIOM
yraepoaa (II) B mpucyTcTBHM KaTanuTUYecKUX KonuuecTB TerpakapOoHuna Ni(0) oOpasyercs
MeTwiiakpuiar. [Ipennoxkute MexaHu3M peakiuy U yCJIOBUS IpoLecca.

20. Ilpu rugpupoBaHMM T€HTEHa-2 o0pa3yercss KampoHOBBIA anbiaerun. llpemioxure
KaTaJau3aTop U MEXaHU3M PEAKIUH.

21. IlpennoxuTe KaTalu3aTop U MEXaHU3M DPEaKIMH MOIy4eHHs] H-OYyTHUIIOBOTO CIUpPTa U3
IpONUJIEHA.

22. Kakum o0pa3oM U3 [eleHa-5, STWiIeHa M JPYrMX peareHToB B MPHUCYTCTBUU
METAJIJIOKOMITJIEKCHBIX KaTaJIU3aTOPOB MOKHO IOJYyYUTh H-TENTHJIOBBIM clIUPT?

23. U3 OyTtaameHa U OpYTHUX PEareHTOB C yY9aCTHEM METATIOKOMIUIEKCHBIX KaTalnu3aTOpPOB
OCYLIECTBUTE CHHTE3bl LIMKJIOOKTAHOJA, LIMKJIOOKTAHOHA U LIMKIOAOACKAHOHA. B Kakux cuHTE3ax
MOTYT OBITh UCIOJIb30BaHBI MOJYYEHHbIE CIIUPTHI U KETOHBI?

7. OneHo4YHbIE CPeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cenmect Kox koHTpOIMpYyeMoii KoMIeTeHIIUT HaunmenoBanue
p (WJIM ee YacTH) OLIEHOYHOI0 CPeCTBA
4 IK-3.1 Bonpocut k 3auemy Ne 1-50

7.2. TunoBble 32aHNS UJIH HHbIE MATEPHUAJIbI, HEO0OX0AMMBbIeE VISl TEKYIIero KOHTPOJIst
Texkymuii KOHTPOJIb He NPeIyCMOTPEH.

Tembl NMCbMEHHBIX PadOT (HE MPeTyCMOTPEHBI)



7.3. OueHovHble CpeACTBA AJsl MPOMEKYTOYHOH ATTECTAIMM MO MTOTaM OCBOEHMS

JAUCHUIIIIMHBI

7.3.1. Bonnpochbl K NPOMEKYTOYHOM aTTeCcTAINH

Cemectp____ 4
Ne n/mt Bonpocsl k 3auety

1 Karanuzaropsl B NpPOMBILUIEHHBIX MpOLIECCAX W WX 3HAYEHUE ISl XUMHUYECKOM
MPOMBINIICHHOCTH. Kitaccudukanus kaTaru3aTopos.

2 | Katanutnueckue nponecchl Ha XMMUYECKUX NPEeanpUATUsX I'. TOIbATTH.

3 Oduzndeckas agcopoums. Kpurepuu Gpu3ndeckoil 1 XUMHUIECKON aicopOnumu.

4 Termora agcopOuu.

5 | Kunernka pusndeckoit copbuuu. AncopOipionHas reopust JIsHrmropa.

6 | HemHrMIopoBCcKHe H30TEPMBI COPOITHH.

7 | Onpenenenue yaeabHOW MTOBEPXHOCTH M MOPUCTOCTH JUCTIEPCHBIX TEII.

8 Xumuueckas agcopomus (xemocopOuus). TepMoaguHaMuKa XEMOCOPOIIUH. .

9 Kunernka xemocopoumu.CereKTHBHAS XeMOCOPOIIHS IJIsT ONIPEACIICHUS TOBEPXHOCTH.

10 | AacopOums Ha HCOTHOPOIHOM TOBEPXHOCTH.

11 | Teopus mpoleccOB Ha HEOAHOPOJHOW MOBEPXHOCTH. DKCIEPUMEHTAJIbHBIE METO]IbI
JIOKa3aTeJIbCTBA HEOJHOPOAHOCTH TOBEPXHOCTH.

12 | decopOmus. Kunerrka 1ecopOIum.

13 | TepmonecopOus.

14 | Ku"etnka rereporeHHO-KaTaTuTHIECKUX MPOIIECCOB.

15 | Mogens JIaarmiopa-Xunmenbspyaa u Unu-Puguena.

16 | MakpOoKHHETHKA Ir€TePOreHHbIX MPOLIECCOB.

17 | Baemnss nuddysus. Bayrpernss quddysus.

18 | Teopus abCOMOTHBIX CKOPOCTEH U €€ MPUMEHEHHUE K KaTaJn3y.

19 | IloBepxXHOCTh MOTECHIMAIBLHOM SHEPTUU. AKTUBUPOBAHHBIM KOMILICKC.

20 | Pacuer ckopocTH peakiuii MO0 TEOpUH aOCOIIOTHBIX CKOpOCTei. Teopusi aOCOMFOTHBIX
CKOPOCTEH JIJIs1 peakiiy Ha TTIOBEPXHOCTH.

21 | Uucno akTUBHBIX IIEHTPOB. [ paHUIIBI IPUMEHEHHS TEOPUHU a0COIFOTHBIX CKOPOCTEH.

22 | OcHOBHBIE TPeOOBaHUS K IPOMBIIICHHOMY KaTanu3aTopy. [lopucras crpykrypa hopma u
pasmep rpaHysl KaTaJlu3aToOPOB.

23 | Mexannueckas TpOYHOCTh KaTalln3aTOPOB. /e3akTuBaIus KaTaanu3aTopoB.

24 | Kucinotel ¥ OCHOBaHMs. METOIbI OINpPEICIICHHUS] KHUCIOTHBIX M OCHOBHBIX IIEHTPOB Ha
MOBEPXHOCTH.

25 | KucioTHble 1 OCHOBHBIE KaTAJIM3aTOPBI U UX AKTUBHBIE IICHTPBI.

26 | LleonuTsl u npyrue MOJIEKyJIsipHbIe cuTa. OHUTHL.

27 | CBEepXKHCIOTHI M CBEPXOCHOBAHHSI.

28 | Herunpatanus cnuptoB. [IpeBpaliieHue cnupToB B yIi€BOAOPO/IBL.

29 | CrpoeHre KOMIUIEKCOB  MEPEXOAHBIX  METAUIOB.  JKCHEPUMEHTAIbHBIE  METObI
WCCJICIOBAHMS aTOMOB TIEPEXOAHBIX METAJIIOB B OKCHJIAX.

30 | I[lpumeHeHHE TEOPUU KPUCTALIMYECKOTO TOJISA JIMTAHJOB K SIBJICHHUSAM aJCOpPOIHH U
KaTajausa.

31 | IloBepXHOCTH OKCHOB EPEXOTHBIX METAJIIOB.

32 | UMMOOWIN30BaHHBIE KOMIUICKCHI IIEPEXOIHBIX METAILIOB.

33 | Karanutnueckass monumMepusanusi oineduHoB. Peaknuu ¢ yuyeToM KOOPAMHHUPOBAHHOTO
MOHOOKCHJA yIJiIepoJa.

34 | OOmue XapaKTepUCTUKH KAaTaTUTHUYECKOTO OKUCICHHs. DHEPreTUYecKre ypOBHU HOHOB

NEPEXOAHBIX METAIJIOB B OKCHUIAX.




35 | JledekThl B OKCHAAX MEPEXOTHBIX METAJLIOB.

36 | OcoOeHHOCTH KMHETHKH KaTaJTUTHIECKOTO OKUCIICHHS.

37 | AxTUBaALMS KUCIOPOJIa HAa TOBEPXHOCTH OKCHIHBIX KaTaIU3aTOPOB OKUCICHUS.

38 | Karanmurudeckoe OKUCICHHUE MPOCTHIX MOJICKYL.

39 | IlapumanbHOE€  OKHMCICHHE  OJNE(PUHOB W JOPYTMX  OPraHUYECKUX  COCAUMHCHHMA
MOJIEKYJIIPHBIM KHCIIOPOIOM.

40 | [lapumrambHOE OKHCIICHUE ATKAHOB MOJICKYJISIPHBIM KHUCIOPOJIOM.

41 | [NapumnanbHOE OKMCIICHUE aTbTEPHATUBHBIMU OKHUCIUTEISIMHU.

42 | I'myOoKkoe OKHCIICHUE YTICBOAOPOIOB.

43 | Katanutudeckasi OUMCTKA OT BPEIHBIX ra30B.

44 | DIEKTPOHHOE CTPOCHHE IMEPEXOTHBIX METAILIOB.

45 | ODKcnepyMEHTaJbHbIE METO/Abl H3YYEHHMs] IOBEPXHOCTU NEPEXOJHBIX METAUIOB U
aZIcopOIUsl MOJICKYJT Ha HEH.

46 | YnucTas mOBEpXHOCTh METAIIOB. AZICOPOITMS HA ITIEPEXOAHBIX MeTallax.

47 | IlpocTeiiye KaTAIUTUYECKUE PEAKIIMK HA TIEPEXOHBIX METaJIIax.

48 | CnmaBel. HanecenHbIe METaILIEL.

49 | KatanuTudeckoe rupupoOBaHHUeE.

50 | CuHTe3 aMMUaKa.

7.3.2. Kputepuu 1 HOPpMBbI OLIEHKH

Cemectp

®opma
NpoBeIeHUs
MPOMEKYTOYHOMI
arrecTalnuu

Kpurtepuu u HOpMBbI OLIEHKH

3auer (ycTHO)

«3a4YTCHO»

CryneHT neMOHCTpUpyeT Oojee
50% 3HaHMH TO  NOpPEaMETY,
OTBEUAaET HA  OCHOBHBIE |
JIOTIOJTHUTEJIbHBIE BOIPOCHI.

«HEC 3a4TCHO»

CTyzneHT NeMOHCTPUPYET MEHee
50% 3HaHMH MO HpeaMeTy, He
OTBEYACT Ha JIONOJHUTEJIbHbIC
BOIIPOCHI.




8. YueOoHo-MeToanueckoe u HHGpopMaNIMOHHOE 00ecievyeHue TUCHMILINHBI

8.1. O6s13aTesbHAs JIUTEpaTypa

Tun (yueOHUK, yueOHOe

KoanuectBo B
HAY4YHOM

Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3nanus ondamoTexe /
n/n MeTOoanYecKoe rmocooue,
NPAKTHKYM, 1p.) HaumeHnoBanue
p y 9 ° 3BC
1 | Heasiikun M. K Teopwst XHMUKO-TEXHOJIOTMIECKUX MPOLIECCOB yueOHOe nocobue 2016 OBbC «Jlanb»
OpPTraHUYECKOro CHHTE3a
2 | boposaes U.B. Opranuyeckass  XUMHS:  TEPMUHBI M | DJIEKTPOHHBIE TEKCTOBBIE 2020 9bC
OCHOBHbBIE PEAKIINU JTAHHBIC «IPRbooks»
3 Ceupuaosn B. B. duznyeckas XUMHUs YUICOHUK 2016 OCb «Jlanb»
4 | bepecroBuukasi B.M., X¥MHS T€TEPOLUKINYECKUX COECIUHEHUN : YuebHoe nocobue 2019 OBC «Jlanb»
Jlununa J.C. y4yeOHOe ocoone
8.2. lonosiHHTEIbLHAS JIMTEPATypa
KouunyecTBo B
Tun (yueOHuK, yueoHoe .
HAYYHOH
Ne nocooue, yaeoHo-
ABTOpPBI, COCTABUTE/IH 3arsiaBue (3aroJ10BOK) I'op u3nanus oudamorexe /
n/n MeTON4YecKoe nocoone,
HpaKTHKYM, Ap.) HaumeHnoBanue
> IBC
5 Xapaamnuau X.J. OO011ast XuMHYecKast TEXHOJIOTHS y4IeOHUK 2014 ObC "Jlaup"
6 | Horexun B. M. OCHOBBI TEOPUU XUMHUYECKHUX IPOILIECCOB
TEXHOJIOTUM  OPTraHWYeCKHUX BEIIECTB U y9eOHHUK 2014 9BC "IPRbooks"
HedrenepepaboTKu
7 | Byxapos C.B. XHUMHS U TEXHOJIOTHS IPOLYKTOB TOHKOT'O VY4yebHoe nocodue 2013 3BbC «IPRbooks»
OpraHUYEeCKOro CUHTE3a
8 | PeyroB O.A. Opraanyeckas XuMust YUYCOHUK 2013 Znanium.com




8.3. Ilepeuens npogeccnoHaJBHBIX 0a3 JAHHBIX M MHGOPMALMOHHBIX CIHPABOYHBIX
cucremM

* WebofScience[ DneKTpoHHBIN pecypc] : MyJIbTHIUCHMIUIMHApHas pedeparuBHas 0Oaza
nanubix. — Philadelphia:  ClarivateAnalitics, 2016— . — Pexum gocrtyma
apps.webofknowledge.com. — 3arm. ¢ skpaHa. — f3. pyc., aHrI.

® Scopus[DnekTpoHHBIH pecypc] : pedeparuBHas 6aza manHHbIX. — Netherlands: Elsevier,

2004— . — Pexxum ntocTyma : scopus.com. — 3ari. ¢ 9kpaHa. — 3. pyc., aHTJI.
e Elibrary[OnexTpoHHbIi pecypc]| : HaydHas »JeKTpoHHas OmbOmmorexka. — MockBa : HOB,
2000— . — Pexxum noctymna : elibrary.ru. — 3ari. ¢ skpana. — fI3. pyc., aHri.

o http://thescipub.com/journals/ajeas - peueHsupyemsiii xypHan American Journal of
Engineering and Applied Sciences - myOinKyeT pe3ynbTaThl HCCIEI0BaHUI B 00J1aCTH MHXKEHEPHBIX
HayK (MpuKiIaaHas Gu3KMKa U IpUKIaTHas MaTeMaTHKa, aBTOMATHU3AIMS U YIIPaBICHUE, XUMHUYeCKast
TEXHOJIOTHS, KOMITbIOTCpHAs TEXHHWKa, HWH()OPMATHKY, HWHXXCHEPHBIC JaHHBIC W pa3paboTka
IPOrPaMMHOTO OOECTIeUeHUs, JKOJOTHYECKass WHXKEHEPHsl, JJICKTPOTEXHUKA, MPOMBIIUICHHAS
WH)KCHEpUs, NHPOPMAITMOHHBIE TEXHOJIOTHH W WH(OpPMATHKA, MaTepUATIOBEICHUE, U3MEPCHHUE H
METpPOJIOTHSI, MAIIUHOCTPOCHUE, MEAMIMHCKAs (U3MKA, HSHEpreThukKa, oOpabOoTKa CHUTHAJIOB H
TEJICKOMMYHUKAIHH.

o http://rsta.royalsocietypublishing.org/ - sxypnan Philosophical Transactions A
MIPEIOCTABIISICT CBOOOTHBIN JTIOCTYIT K HAYYIHBIM ITyOJIMKAITHSAM I10 CISTYIONTUM TeMaM: HHKESHEPHEIE,
dusznyeckue, MaTeMaTHIeCKUE HAYKH.

o https://doaj.org/ - pecypc, KOTOpBIH oOecmeunBaeT IOCTYN K IOJHOTEKCTOBBIM
AJIGKTPOHHBIM JKypHAJIaM TIpeTHa3HAYCH IS TIOMCKA 10 Ha3BAHUIO CTAaThHU (OKypHAIa) WIIH IO TeMeE.
DOAJ cTaBUT 11€71bI0 BCECTOPOHHEE OCBEIICHUE HAYyYHOM MEPUOJMKHU, HAXOIAUIEHCS B OTKPHITOM
JOCTYIIE W HCIIONB3YIOIIEH OIpeIelICHHbBIE MEphl, TapaHTUPYIOIIHUE JOCTOWHOE KadeCTBO HX
COJICpKAHMUA.

o http://www.gjesm.net - cratbu xypHama Global Journal of Environmental Science
and Management, TMOCBSIIEHHOTO 3alIUTEe OKPYKAIOIICH CpEIbl, MPOMBIIUICHHOW JKOJOTUU H
YIPaBJICHUIO B 3TOW 001aCTH.

o http://www.sciencedomain.org/archives.php?iid=1160&id=16 - apXuB
peneH3upyemoro xypHaita American Chemical Science Journal, mocBsimeHHOr0 00ITMM BOIIpOCaM
XUMHH B CIEAYIOIUX NPEIMETHBIX O0O0JacTsIX: OpraHudeckas XUMHs, HEOpraHWYecKas XUMHUs,
dusnyeckass XUMUs, MPOMBIIUICHHAS XHMHS, XUMHYECKas TEXHOJOTHS, aHAIUTHYCCKAS XHUMHS,
MEAMIIMHCKAsT XUMUS, CYIPaMOJEKyJspHash XUMHS BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH H
HAHOXUMHUS U JIP. IPUKIAIHBIX JUCIUILTMHAX XUMHYECKON HAYKH.

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

. https://patentscope.wipo.int/search/en/search.jsf - mouck mHO MEXITyHAPOIHBIM U
HAIMOHAJLHBIM MTATEHTHBIM (DOHJIaM, TIOUCK KaK Ha PyCCKOM, TaK M Ha JPYTHX S3bIKaX.

8.4. Ilepeuenb NpOorpaMMHOro odecredeHus

No Hanmenosamie IO PexkBHU3UTEI 110r01?‘0pa
n/n (1aTa, HOMep, CPOK JAeiicTBHS)
1 MathCAD Bepcusil4 wnu 15 Axt 1/m ot 21.07.09 (I'oc. Kontpakrt 487
ot 28.05.09), 6eccpounblit
2 Windows Horosop Ne 690 ot 19.05.2015r., cpok
NEeHCTBUS, OECCPOUHBIT
3 Office Standart Horoop Ne 690 ot 19.05.2015r., cpok
nerctBusi, 0eccpounslit; JloroBop Ne 727
or  20.07.2016r., cpox  geicTBus,
OeCCpOYHBI



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. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM I OCYLIEeCTBJICHHSA

00pa30BaTeJILHOIO MpoIecca Mo JUCIAIIHHE

HanmMeHnoBaHue 000py10BAHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKUX U

Ne Ap. 00bEKTOB /1151 NPOBE/ICHUs
. Ilepeyenb 0CHOBHOTO 060py10BaAHUS
1/ | NMpPaKkTHYecKHX U JJa00paTOPHbIX 3aHATHIA,
MOMeIIeHUH JI51 CAMOCTOATEIbHOM
padoThl 00y4YaIUXCcs (HOMep ayAUTOPUH)
JlabopaTopus "IIponeccoB u AXII". JlaGopaTopHbIe YCTaHOBKH TI0 U3yYCHUIO
VYueOHas ayAUTOPUS ISl IPOBEACHUS npoiiecca peKTU(UKAIIH , Tpoliecca
3aHATUN CEMHUHAPCKOTO THUIIA. Tertonepenayu (Tpyoa B Tpyoe),
VYueOHas ayTuTOpHA Uil KypCOBOTO nabopaTopHasl yCTaHOBKA JJIsl U3MEPEHUS
MIPOEKTUPOBAHMUSI (BBITTOJIHEHUS KYPCOBBIX JABJICHUS ,CTAIMOHAPHOE Meaua
1 | pabot). o0opyaoBaHue, HHTEPAKTUBHAS JOCKA.
VYyeOHast ayaAuTOpus 1715 TPOBEACHUS CToubl yUeHUYECKHE , CTYIIbs
TPYNIIOBBIX U WHAWBUIYAIbHBIX yUEHUYECKHE.
KOHCYJIbTallui
VYyeOHast ay TUTOPUS ISl IPOBEIACHHSI
3aHATUN TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM arrectaruu. (A -118)
VYyeOHast ay TuTOpUS AJIsl IPOBEACHHUS Croubl yyeHHUECKHE JIBYXMECTHbBIE
3aHATHH JEKIIMOHHOTO THIIA. Y4eOHas (MOHOOJIOKH ), CTOJI MPETOAABATEIbCKHIA,
ayJIUTOPUS AJIsl IPOBEIACHHUS 3aHATHH CTYJI IPEeroiaBaTeIbCKUM , TOCcKa
CEMHUHAPCKOTO TUMA. Y4eOHast ayAUTOpHs VIl | ayAUTOpHAS (MEJIoBas).
7 | KypcoBOro nNpoeKTUPOBaHUS (BBIMOIHEHUS
KypCOBBIX pa0oT). YueOHas ayAuTOpHst JJIs
MIPOBEJICHUS TPYMIOBBIX U MHIWBUYaTbHBIX
KOHCYJIbTaIuil. YueOHas ayTuTopust Jis
MIPOBEJICHUS 3aHATUN TEKYLIEro KOHTPOJIS U
MIPOMEXKYTOUYHOU aTTecTanuu. (A-215)
VYyeOHast ay TuTOpUS A7l IPOBEACHHUS CToubl yYeHHUECKHUE JBYXMECTHbBIC
3aHATUN JEKIUOHHOTO TUMA. Y4eOHas (MOHOOJIOKH ), CTOJI IPENOAaBATEIbCKUI,
ayJIMTOPUS ISl IPOBEICHHUS 3aHATHMA CTYJI MPEero1aBaTeIbCKUH , TOCKa
CEMHUHAPCKOT0 TUTIA. Y4ueOHas ayAUTOpHs VI | ayAUTOpHAs (MeJIoBasi), Ta0mia
3 | KypcoBOro npoeKTHpOBaHHs (BBIINOJHEHHS Menneneesa .
KypCOBBIX pa0boT). YdueOHas ayAuTOpust JIs
MIPOBEJICHUS TPYTIOBBIX U MHIWBUYaTbHBIX
KOHCYJIbTAIui. YueOHas ayTuTOpus ISt
MIPOBEJICHUS 3aHATUN TEKYLIEro KOHTPOJIS U
MIPOMEXKYTOUHOU aTTecTaruu. (A- 306)
4 | Ilomemenue st CaMOCTOSITENIBHONW paboThl | CTOJBI, CTYJIbs, KOMITBIOTEPHI

obyygaroruxcst (I-401)
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