MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

’
LOKYMEHT NOAMUCAH
OTJ.03 3NEKTPOHHOW MOAMUCHIO

(uHOexc OucyuniuHot)

CepTtudumkat: 0104C9930041AF69884C90A90063ED2DBD
Bnapeneu: KpaBsuosa MapuaHHa BuktopoBHa
OevictButenen: ¢ 02.11.2022 o 02.11.2023

. J
PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

FeTepOFGHHBIﬁ KaTaJIu3 B TCXHOJIOT'MHK OCHOBHOI'O OPIraHUYCCKOTI'O U Heq)TeXI/IMI/I‘leCKOFO CHHTC3a

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIMPABJICHUIO IMOATOTOBKH
18.04.01 Xumuueckas TEXHOJIOTUSA

HaIpaBJIEHHOCTH (TIPOdUIIB)
XUMUS ¥ TEXHOJIOTHSI TPOAYKTOB OCHOBHOT'O OPIaHUYECKOTO M He()TEXUMHUECKOTO CHHTE32a

dopma 00ydeHus: ouHast
I'on Habopa: 2023
O6mras Tpynoemkoctb: 2 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 3

dopma KOHTPOJIsA 3a4eT Hroro
Bun 3ansiTuit
Jlexumnm 32 32
JlaGopaTopHble - -
IIpakTHueckue - -
PykoB0/ICTBO: KypcoBbie paboThl (poekTsl) / PI'P - -
IIpomexxyTouHas arrectamus 0,25 0,25
KoHnrakTHas pabota 32,25 32,25
CamocTosTenpHas padora 39,75 39,75
KonTpoJib - -
Hroro 72 72




Pabouyto mporpammy coctaBui(u):
JoueHt, noueHt, kaua. Tex. Hayk, Kamycrun I1I1.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuIuinHbl coctaBiena Ha ocHoBanuu @I'OC BO u yue6HOTO mana
HarpaBjieHus MoAroToBKkH (cneruanbHocTH) 18.04.01 XuMuueckast TEXHOIOTUS

Cpok neiicTBusi padoueii mporpaMMsbl AMcUMIIMHBI 10 «31» aBrycra 2025r.

YTBEPXIEHO

Ha 3acenanuu kadenpsr
«XUMHYECKasi TEXHOJOTHS U pecypcocOepekeHre»

(mportoxon 3acenaHust Ne oT «__» 20 r.).




1. Ilean ocBOEHUN TUCIUILIHHDI

]_[CJ'IB OCBOCHU JUCHUIIIIMHBI — q)OpMI/IpOBaHI/Ie Y CTYACHTOB IIPEACTABIICHNS O I'€TCPOIrCHHBIX
KaTAJIMTUYCCKUX IpoHecCax B TCXHOJOIMM OCHOBHOI'O OpPraHUM4YCCKOro u He(bTeXI/IMI/I‘ICCKOFO
CHHTE3a U I'CTCPOrCHHBIX KaTaJlnu3aTopax.

3amaun:

I. OcBoeHue cTyaeHTamMu MPUHLUIIOB TIE€TEPOr€HHOIO KaTalau3a, IPUMEHSEMBIX B
HEPTEXUMHUU METOAOB TIOIYUYEHUS U UCCIICIOBAHUS KaTaIH3aTOPOB.

2. @opMHUpOBaHHE Yy CTYJEHTOB MPEJICTABICHUS O NMPUYMHAX KATAJIUTUYECKOTO JIEUCTBUS,
AJIEMEHTAPHBIX CTAAMIX KATAINTHYECKUX PEAKIIUN.

3. ®opmupoBaHME Yy CTYIEHTOB 3HAaHUH O KHHETHKE TIEeTePOreHHO-KaTaTUTHYECKUX
IIPOLIECCOB.

4. @opmupoBaHUE TMpeJICTaBiICHUs OO0 OCHOBHBIX TpPEeOOBAHMSIX K MPOMBINIJICHHBIM
KaTaJm3aropam, MIpUMEHsIeMbIM B HedTernepepaboTke.

2. MecTto qucuuninnbl B crpykrype OIIOITI BO

Hannast nucruruivia (y4eOHbIN Kypc) OTHOCUTCS K (DaKylIbTaTHBaM, BApUAaTHBHAS YaCTh.

HI/ICHI/IHHI/IHLI U IIPAKTUKH, HAa OCBOCHHUH KOTOPLIX 6a3preT051 JaHHasg JUCHUIIIIMHA:
«XUMHSI W TEXHOJOTHS SJICMCHTOOPTaHNYCCKUX COCHHHGHHﬁ)), «MO)ICJ'II/IpOBaHI/Ie
TCXHUYCCKUX CUCTEM», «Karann3 B XMMHYECKON TEXHOJIOTHI).

I[I/ICIII/IHJ'H/IHI)I " MPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC )IaHHOI\/’I JUCHUITIINHBI HGO6XOHI/IMO KaK
NpeaAmCCTBYIOIICEC: ((I[OHOJ'IHI/ITGJ'II)HI)IG TJIaBbI OpFaHquCKOﬁ XUMUHNY, «I[OHOJ'IHI/ITCJ'H)HI)IG TJIaBBbI
TEXHOJIOTUH He(PTEeXUMHUUECKOTO CHHTe3a», «COBPEMEHHbIE TEXHOJIOTUU TMOTYYSHHS] MOHOMEPOBY,
«[Ipon3BOICTBEHHAS MTPAKTUKA (HAYIHO-HCCIIe0BaTeIbCKast padboTa) 3.



3. IlnanupyemMble pe3yJbTaThl 00yUeHHUs

®opmupyemMble U

NHauKaTOphI 10CTHKEHUS

KOHTPOJIHpYeMble . ILiianupyembie pe3yJabTaThl
POTHPY KOMTIeTeH Ui Py pesy
KOMIeTEeHIUH o0yueHus
(K01 1 HANMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
[1K-3 - Crnocoben | [1K-3.1.  YuactByer B | 3HaTh: CHOCOOBI UCTIBITAHUS

UCIOJIb30BaTh COBPEMEHHBIE
npuOoOpsl U METOAMKH,
OpPraHU30BBIBAThH IIPOBE/ICHHUE

JKCIIEPUMEHTOB u
UCHBITAHUH B 00JIacTH
XUMUH u TEXHOJIOTUH

OCHOBHOI'O OPraHUYECKOro U
HEe(PTEXUMHUYECKOTO CUHTE3A,
IPOBOAHUTH UX 00paboOTKy M
aHaJIN3UPOBATH ux
pe3ynbTaThl, n3y4yaTh
CBOWCTBA XHMHYECKOTO U
OMOXMMHYECKOTO CBHIPbSI U
MIPOJIYKTOB, TOJIYYECHHBIX Ha
HX OCHOBE

IIPOBEJICHUHU HAy4YHBIX
HCCIIEIOBaHUI B 00yacTH
XAMHH W TEXHOJIOTHHU
OCHOBHOTO OPTaHHYECKOTO
u He()TEXUMHUYECKOTO
CHHTE3a C HCII0JIb30BaHUEM
COBPEMEHHOTI'0
1a00paToOpHOTO
o0opynoBaHus

KaTaJIUTHYEeCKOM aKTHBHOCTH.

YMeTh: NPUMEHSTh U UCIOJIb30BATh
MOJTyYEHHBIC 3HAHUS B
poecCHOHANLHOM e TEIbHOCTH.

Bnagers: HaBblkamMu  paboThl ¢
COBPEMEHHBIMHU npubopamu,
UCIIOJIB3YEMBIMH  NPU  M3YUYCHUH

CBOMCTB KaTaJIn3aTOpPOB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

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
KaTaaIUTHYECKUX
[peaKuii

Jlex

Jlexumst Nel. Kmaccumdukanuss KaTaquTHYECKUX
MPOIIECCOB M KATalM3aTOPOB IO MEXAHU3MY U
moabop KaTaJn3aToOPOB. Karanus 51
TepMoauHamuKa. Ancopouus. Buasl ancopouum.

Jlex

Jlexust Ne 2. CriocoOsbl omipenenieHus yaeIbHON
MMOBEPXHOCTH JIUCIEPCHBIX Tel. XeMOoCopOIusl.
AncopOuusi Ha HEOAHOPOIHOW MMOBEPXHOCTH.
Hecopbumsa. Pacuer yaenpHOW TOBEPXHOCTH
KaTajau3aTopa Ha OCHOBaHUU
OKCIICPUMCHTAJIbHBIX JaHHBIX.

JIek

Jexkmuss  Ne3. Kwunernka — KaTaaUTHYECKHX
peakuunii. MeTroasl M3MEpeHn KaTaluTUYECKOU
aKTHUBHOCTH. CrannoHapHbIi u
KBa3UCTallMOHAPHBIN PEXKUMBI KaTajgusa.
JleHrMIOpoBCKasi ~KMHETHKA  KATAIUTHYECKHX
peakuuii. Kunetuka cinoxssix peakuuii mo M. H.
Temxuny. lndgdy3rnoHHas KUHETUKA.

JIek

Jlexumst  Ned4. Karamutuueckwe peakiuu B
HECTalMOHApHOM pexume. IIpomexyrounsie
COCAMHEHHS] B  TETEPOr€HHOM  KaTaJM3e.
Kunetnka U MexaHu3M 3JIEMEHTAPHBIX aKTOB Ha
MOBEpPXHOCTU. Pacdyer KOHCTAaHT CKOpOCTEH
FETEPOTCHHBIX KaTAIMTUYECKUX PEAKIIUM.




DopMBbI TEKYLLEI0

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 " 3 4 3 }
lIpurorosnenne  u (GyHKIMOHUpOBaHKE KaTanu3aTopoB. OCHOBHBIE
(byuxumonuposanue TpeOGOBaHUs K IPOMBIIUIEHHOMY KaTalu3aTopy.
KaTajansaTopos. [Topucras CTpyKTypa KaTaiu3aTopoB. MeTombl
[IpombliIeHHbIE NPUIOTOBIEHHMs  Karanu3atopoB. ®opma u
KaTaTuTHICCKIE pasMep rpaHyl. MexaHW4ecKas IIPOYHOCTh
HIPOLECCHI 1 KaTanu3atopos. Jle3aKTUBaIMs KaTaau3aTopoB.
KaTaJIU3aTOPbI
Jlex Jlekuuss Ne6. Pemienme pacueTHBIX — 3a1ad 3 4 - -
(ompeneneHUe AaKTMBHOCTH M CEIEKTHMBHOCTH
KaTajIu3aTopoB 1o SKCIIEPUMEHTAILHBIM
JTAHHBIM ).
Jlex Jleknmma Ne7. KuUCIOTHO-OCHOBHBII KaTalw3. 3 4 B -
Karanus coeMHEHHUSAMH TIEPEXOIHBIX METAJLIOB.
Karanmus Ha OKCMAAaX M  KaTaJUTHYECKOE
okucnenre. Katanmus Ha MeTaulax M PeakiuH ¢
y4acTHEM BOJOPOJIA.
Jlex Jlekuuss Ne 8. Pemienue pacyeTHBIX 3amad 3 2 - -
(KUCIIOTHO-OCHOBHBIH KaTanus).
CP CamocTosiTenbHas padoTa 3 39,75 -
ITA [TpomesxyTouHas aTTecTanus 3 0,25 - 3auer
Hroro:| 72 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanuzanuu y4eOHOTO Kypca IUCIHUILTUHBI HCIIOIB3YIOTCS CIEIYIONUE TEXHOIOTUH:

- TEXHOJIOTUS TPATULMOHHOIO OOy4YeHMs, BKJIIOYArOIas JIEKIHH, MPAKTHUYECKHE padoThl,
KOTOpBIE IIPEAIOIAraloT IIOCIEA0BATENbHOE M3JIOKEHHE Marepuana mnpenoaasareneM. Dopma
TEKYILLEro KOHTPOJI — OTYET 0 IPAKTUYECKUM padoTam;

- TEXHOJOTUsA OOy4eHHUs C NMPUMEHEHHEM HMHTEPAaKTUBHBIX ()OpM, BKIIOYAIOUIAs JIEKIUU C
3JIEMEHTaMU AUCKYCCUH, C UCIIOJIB30BAHUEM TEXHOJIOTMM Pa3BUTHs KPUTUUECKOIO MBIILIICHHUS,

- TEXHOJIOTUSI MOJYJIBHOTO O0y4YeHHS, KOTOpas MpelycMaTpUBaeT MPOBEICHHUE 3aHATUN TPU
UCIIOJIb30BaHUU CIEAYIOIIUX (GOpM 00yUSHMSI: MPAKTUYECKOE 3aHATHE C PEIIEHUEM CUTYallMOHHBIX
3a71a4 U 00CYKIACHUEM PE3yJIbTaTOB AEATEIbHOCTH;

- M3y4EHHE TEOPETUYECKOrO0 Marepuaja AWCLUUIUIMHBI 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

KaTaJTUTUYECKUX PEAKIIUMN.

Knaccudukanus KaTaJIMTHYECKUX IPOLIECCOB U
KaTaJIU3aToOPOB 110 MEXaHU3My U Noadop kartanusatopos. Karamus
U TepMoAuHaMuKka. AncopOuus. Bunel aacop6uuu. CrocoOsl
ONpeseNieHUus]  yAEIbHOW  IOBEPXHOCTH  JIUCHEPCHBIX  TEll.
Xemocopbuus. ApncopOuuss Ha HEOAHOPOIHOW TIOBEPXHOCTH.
HecopOuusa. Kunetnka katanmuTudeckux peakuuid. OmnpezeneHue
AKTUBHOCTH, CEJIEKTUBHOCTH, JIEMEHTAPHOTO AKTA.

Mertobr M3MEPEHUI KaTaJIUTUYECKON AKTUBHOCTH.
CrauvoHapHbII M  KBa3WCTALMOHAPHBIM  pPEXUMBI  KarTajau3a.
JleHrMIOpoBCKasi KMHETHKA KaTAJIMTHYECKUX peakuuid. KuHetmka
clokHBIX peakiuii mo M. U. Temkuny. Auddy3nonHas KuHeTHka.

Karanutnueckne pcaKknuu B HECTAllMOHApPHOM PEKUME.
IIpoMexyTOUHBIE  COEIMHEHUS B TIETEPOrCHHOM  KaTalu3e.
Kunernka n Mexanmn3m OJICMCHTAPHBIX AaKTOB Ha IMTOBECPXHOCTH.
Mopnyan 2. [IpuroroBnenre M  (QYHKIHMOHUPOBAHME KaTalIU3aTOPOB.
[TpuroroBnenue u | OcHOBHBIE TpeOOBaHUS K MPOMBIIUICHHOMY KaTaJll3aTopy.
(GyHKLIMOHUPOBaHUE Ilopucras cTpykTypa Karanu3aTopoB. MeToabsl NPUTOTOBJIEHUS
KaTaJIn3aToOpOB. katasm3aTopoB. Popma u pasmep rpaHyl. MexaHnueckas
ITpoMbInIeHHBIE IIPOYHOCTH KaTaJau3aTopoB. Jle3akTHuBalys KaTaanu3aTopoB.

KaTAJIMTUYCCKUEC MTPOUCCChI U
KaTaJIn3aTOpPhbI.

KucnmorHo-ocHoBHBI  kaTanm3. Karamm3 coenmHEHUSIMH
nepexoaHbIX MerauioB. Karanus3 Ha okcHaax M KaTalUTHYECKOE
okucienue. Karaim3z Ha MeTallax W peakuud ¢ y4acTUEM
BOJIOPOJIA.




Monayns 1. OOmme mnonoxeHus Karanuza. AxacopOmus. KuHeTHka KaTaaUTHYECKHX
peaKIui.

Tembl TEKIIMOHHBIX 3aHATHMN:

O6mue mnonoxeHuss kKatanusza. Ancopbuus. KuHeTuka KaTaJIUTUUYECKMX peakUui.
Ouznyeckass U XuMudeckas ancobpums. KuHeTnka reTeporeHHO-KaTaIUTUYECKUX IPOIECCOB.
[TpurotoBneHne ¥ (QYHKIMOHHPOBAHHWE KATAIM3aTOPOB. MAaKpPOKHHETHKA T'€TePOTreHHBIX
IIPOLIECCOB.

N3yuuB naHHbI MOAYIb, CTYJEHT JOJKEH MTOHUMATh TEOPUIO MPOLIECCOB HA HEOHOPOIHOM
MIOBEPXHOCTHU; IOHUMATh CYIIIHOCTh TEOPUH MEPEXOTHOIO COCTOSIHUS; [IOHUMATh OCHOBHBIE METO/IbI
NPUTOTOBIICHHUSI ~ MPOMBIINUICHHBIX ~ KaTallM3aTOpOB M TPeOOBaHWS, TMPEABSIBISEMBIE K
MPOMBIIUICHHBIM TE€TEPOreHHBIM KaTajJu3aTopaM; UMETh NPEJCTaBICHUS 00 OCHOBHBIX THIIAX
MIPOMBIIIUICHHBIX T€TEPOTCHHBIX KAaTaINU3aTOPOB;

- 3HATh!
OCHOBHBIC HayYHBIC U TEXHHYECKUE TTPOOJIEMbI TEXHOJIOTHUH KATATUTUICCKUX MPOIIECCOB;
TEOPETHUYECKUE OCHOBBI KaTalu3a;
OCHOBHBIE MUPOBBIE IOCTH)KEHUS B 00JIaCTH KaTanu3a;
OCHOBHBIE TpeOOBaHUS M CTaHAAPTHl K MPOMBINIICHHBIM KaTalu3aTopaM, CIHOCOOBI HX
MPUTOTOBJICHUS U MOAU(DUKAITIH.
OCHOBHBIE MMPOMBIIIJICHHBIE KATATUTHYECKUE TIPOIIECCHI.
®  METOJIbI MCCJICIOBAHUS CBOMCTB MPOMBIIIIEHHBIX KaTaIH3aTOPOB;
¢  (PU3MKO-XMMHUYECKHUE OCHOBBI TEXHOJIOTUW KATAUTHYCCKOW MEpepadOTKH CHIPbS JUIS HYXKI
pPErvoHa;
e BBHIOOp TEXHOJIOTMHM TETEPOreHHBIX  KaTaJIW3aToOpoB  JUId  IPOLIECCOB  INepepabOTKU
YIII€BOIOPOAHOTO CBIPBS;
- YMETb:
® TIPUMEHSTH KaTaJU3aTOPHI JJIsl IPOBEICHUS KATATUTHUYECKUX OPTAaHUUYECKUX U
HEOPTraHWYECKUX PEaKIUid; OIMUCHIBaTh MEXaHW3Mbl KATAIUTHUYECKUX pEeaklui Ha
MpUMepe KUCIOTHO-OCHOBHOT'O KaTaln3a U OKUCIUTENbHO-BOCCTAHOBUTEIBLHOTO KATAN3a;
® HAXOJUTh MOAXOJbI K PEHICHUIO QYHIAMEHTAIBHBIX U MIPUKJIAJIHBIX 3371a4 B 00IaCTH KaTaln3a,
MIPUMEHSATDH U UCIIOIH30BATh MOTYYECHHBIE 3HAHUS B MPOGECCHOHATHHOM IEATETbHOCTH;
- BIIAJICTh:
MOHATUMHBIM anmnapaToM JUCHUIIINHBL,
OCHOBaMH KMHETHKHU T'€TEPOT€HHO KaTAIUTUYECKHUX MTPOLIECCOB;
METOJIJaMH PErHuCTPaAIlii U 00paOOTKU Pe3yabTaTOB XUMUYECKIX IKCIIEPUMEHTOB;
HaBbIKaMU paboThI ¢ yueOHOU U y4eOHO-METOJUUECKON JTUTEPATYPOH.
Meroandeckiue PEeKOMEHJAIMHM 10 HM3YYCHHIO TeM MOJIYJSA: MPU OCBOCHHH TEM MOIYJIsS
HE00X0IMMO
e U3yyuTh Y4eOHbIM Marepuasn 1o aucuuiuinHe "lIpombIIUIEHHBIM KaTanus", HCIONIb30BaB
JIEKIIMOHHBIN ¥ MaTepHall U MaTepra OuOIroTevyHoro GoHIa Mo JaHHON TeMAaTHKE;
® OTBETUTh HAa KOHTPOJIbHBIE BOIPOCHI:
1. Kakue peakunu Ha3pIBatoTCs rereporeHHbIMU? [IpuBeauTe npumepsl.
2. Kakoe moHsATHE UCTIONB3YIOT JJIsl OOBSICHEHUS KaTATUTHYECKOTO JIEHCTBUSI B TETEPOTCHHOM
karanuze? OxapakTepusynre ero.
3. B ueM 3akmroyaeTcss OCHOBA KaTaIUTHYECKOTO ACHCTBUA?
4. Kakue ¢dakTopbl OMpeaesitoT akTUBHOCTh T€TEPOTreHHOr0 KaTanu3aTopa?
5. Cdopmynupyiite npaBwio bopeckoBa 0 NpHOIU3UTEIHEHOM IOCTOSHCTBE YACIBHOU
KaTaJINTUYECKOW aKTUBHOCTHU BEILIECTB.
6. [To xakoMy MPUHIIUITY KJIACCH(PUITUPYIOTCS TeTEpOreHHbIe KaTtanu3atopsl? Kakue peakuun
OTHOCSITCSL K TPOIecCaM: a) OKUCIICHUS-BOCCTAHOBIEHUS; 0) KUCIOTHO-OCHOBHOTO THmna? Kakwue
KaTaJIn3aTOPbl UCIOJB3YIOTCS B 3TUX Iporeccax?



7. B 4ueM 3aKiO4aeTCs OTIMYME KATAJIUTHUYECKUX PEAKLMM C TBEPABIMH KUCIOTaMU OT
AQHAJIOTMYHBIX pPEaKIuid B pacTBOpe?

8. MlaiiTe omnpeneneHue LEOIUTOB U XapaKTEPUCTUKY MX CBOWCTB. IIpuBenure mpumepsl ux
WCIIOJIb30BaHUs B KaTalIu3e.

9.  IlpuBenute  mnpuMepbl  MNPOMBILUIEHHBIX  IPOLECCOB €  MCIOJIb30BAaHUEM
MHOTOKOMIIOHEHTHBIX ¥ MHOTO()a3HbIX KaTau3aTOpPOB.

10. OObscHUTE MeXaHM3M JeWCTBUS OM(PYHKIMOHATIBHOIO KaTajau3aropa B Ipolecce
pudopmuHTa OCH3MHOBBIX (DPAKITHIA.

11. Kakue BemniecTBa Ha3biBaloTCs npoMmoTopamMu? Kakum 0O6pa3oM OHU OKa3bIBAIOT BIMSIHUE
Ha KaTAJIMTUYECKU Iporiecc?

12. Kakue BemniecTBa Ha3bIBalOTCA B Karanuse snamu? [lpuBeaute KOHKPETHbIE IPUMEPHI
BO3JICUCTBUS 0B HA KaTATUTHYECKUE ITPOLIECCHI.

13. Kakum 00pa3om NpoBOJAT OLEHKY CTEIIEHU OTPaBJICHUSI KaTau3aToOpoB?

14. B dyem 3akiioyaercsl MO3UTHUBHAsL POJIb HCIIOJIB30BAHMUS HOCUTENS B TE€TEPOrC€HHOM
Karaiause?

15. B ueM cxoAcTBO M paznuuue Mexay pusmdeckoi aacopOuueit u xemocopOrueit? Kakoit
MIPOIIECC MPUBOANT K KaTamuTHaeckomy dhdexry?

16. ChopmynupyiiTe OCHOBHBIE IMOJIOKEHHS alcOpOIMOHHON Teopuu JI3Hrmiopa. B dem
3aKJTI0YAETCSl KHHETUYECKH 3aKOH JIEUCTBYIOIIUX TOBEPXHOCTEN?

17. IlpuBeauTe KNHETUYECKUN BBIBOJ YPaBHEHHUsI U30TEPMbI JISHIMIOpa U MpoaHAIU3UpPyUTe
ero.

18. ITpuBeauTe TEpMOAMHAMUYECKHI BBIBOJ ypaBHEeHUs JIaHrMIOpa.

19. Ilpyn xakoM 3HAYEHHUU JABJIEHUS P CTENEHb 3alOJHEHMs] NMOBEpPXHOCTH ® paBHa 2, a
KacaresibHas K HAYaJIbHOMY Y4acTKy KpuBoi JIanrmropa nocturaer 3Hauenust © = 1?

20. Tlokaxkure, 4YTO ISl ONpEACNICHUs] TMapaMeTpoB ypaBHEHHsS JIDHrMiIopa ymoOHO
UCIIOJIb30BaTh rpaduueckre crnocodsl B caeayromux koopaunatax: a) (1/a, 1/p); 6) (p/a, p); B) (a,
alp).

21. nmomy4nTe BBIpa)KE€HHUE JUIsI CTENIEHH 3allOJIHEHUS B Cllydae JAMCCOLMATHUBHON aacopOuuu
MOJIEKYJIBI Aa.

22. llonmyunTe aHAJIUTHYECKUM IIYTEM BBIPAXKEHUE [JJIsl CTENEHW 3alOojJHEHUs INpU
OJIHOBPEMEHHOM a/IcOpOIIUH JIBYX ra3oB.

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

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

25. CdopmynupyiiTe OCHOBHBIE JONMYLICHUS TEOPHHM IOJUMOJEKYISPHOW aacopOIHH,
npoaHanuzupyire ypapHenue bOT, ykaxxure ero posis B KaTajause U Ipeaesibl IPUMEHUMOCTH.

26. Ykaxure, U3 KakuUX CTaguil COCTOUT IeTepOreHHO-KaTaauTudeckas peakuua? Kaxum
00pa3oM onpeeNsitoT 001y CKOPOCTh TaKOoro mporecca?

27. llokaxxure MeEXaHHM3M, II0 KOTOPOMY IPOTEKAET MOHOMOJIEKYJIApHAs TI'€T€POreHHO-
KaTaJuTHYecKas peakuus. BeiBenure ypaBHeHHE AJI1 CKOPOCTU 3TOM peakluu U MpOoaHaTU3UpynTe
ero.

28. Kakas cymecTByeT CBA3b MEXAY KaXKYIIEHCS SHEprued akTUBAllUM W WCTHHHOW I
TeTEpOreHHON KaTalIuTHIeCKOoN peakiuu? OTBET NOSICHUTE.

29. Kakoii BUJ1 UIMEET CBA3b MEKIY KaXyIIEUCs U UCTUHHON SHEPTUAMH aKTHBAIUU B CIIydae
a/1cOpOIIMK UCXOTHOTO BEIIECTBA U MPOAYKTa peaKiuu?

30. B uem 3akmouaerca MexanusMm JI>Hrmropa-XwunmensByna? Ilomyunte ypaBHEHHME i
CKOPOCTH pEaKLUM B 3TOM Cly4ae M IpoaHaiusupyire ero. IIpuBenaure mnpumep peakuuu,
MIPOTEKAIOLIEH IO JTAHHOMY MEXAHU3MY.

31. B uem 3axmouaercs mMexaHusm Wnu-Punuena? Ilomyuute ypaBHEHHE Al CKOPOCTH
peakuuu B 3TOM ciaydae. [IpuBeaure npumep peakiuu, MpOTEKAOLIEH IO JTaHHOMY MEXAHU3MY.



32. Kakoil mpueM MOXHO HCIIOJIb30BATh JUIsl YCTAHOBJEHHUS YETKOIO pA3JINYUS MEXKITY
Mexanuzmamu JIrarmropa-XunmensByaa u Unu-Puguena?

33. Ilepeunciaure BO3MOXKHBIE OIPAHUYEHUS TIE€TEPOr€HHO-KATAIUTUYECKUX peaKUui,
MIPOTEKAIOIINX B )KUAKOH (a3e, OT peakiuii B ra30Boi dase.

34. Kakyro poiib uMeeT TepMOJUHAMHUYECKH (AaKTOp B OOBSICHEHHMH OCOOCHHOCTEH
MIPOTEKAHUS KUIKO(DAZHBIX PEaKIIUi?

35. B duem 3akirogaeTcs AJIeKTPOXMMUUYECKUI MeXxaHu3M KaTainu3a? [ Kakux mpoieccoB OH
XapakTepeH?

36. Ilepeuncnure OCHOBHBIE MAKPOKMHETHUYECKHE OO0JIACTH B TETCPOTCHHOM KaTaau3e H
OXapakTepu3yiTe Kaxayro U3 HUX.

37. YkaxuTe OTIIMYUTEIbHbIE OCOOCHHOCTH MPOLIECCOB BO BHEITHEKMHETHYECKOM 001aCTH.

38. ChopmynupyiiTe B aHATUTHYESCKOM BHJIC IIEPBBIN U BTOPOI 3aK0HBI DuUKa.

39. Kakoli mapameTrp BBOJUTCS B TEOpUU KOHBEKTUBHOW nuddy3un HepHcra m oT yero oH
3aBUCUT?

40. TIlomyunTte B AaHAJIUTUYECKOM BHUJAE YypPaBHEHUE JUIsI CKOPOCTH T'ETEPOTrOHHO-
KaTaJIMTUYECKOro TIpolecca C y4deToM BHemHed auddy3um u XUMHUYECKOH peakuuu Ha
MOBEPXHOCTHU KaTalau3aTropa.

41. [Ipoananuzupyirte npeaesbHble C1y4au NOJy4eHHOro B 3aJaHnuu 40 ypaBHEHUsI.

42. [lepeuncnure OTJIMYUTEIIbHBIE IpU3HAKU IPOTEKaHUs mpouecca  BO
BHelHenuPpy3noHHOM 00IaCTH.

43. IIpu kakux yclIOBUSX MPOLIECC IPOTEKAET B IPOMEXKYTOUHOM 001acTH?

44. CpaBHMTE BIUSHME TeMIEpaTypbl Ha CKOPOCTh IpOLEcCCa BO BHEIIHEKMHETHUYECKOW U
BHemHean G y3nonHo 00IaCTAX.

45. B uem 3akmouaercs OTIMYMe BHYTpeHHEeH AU Py3un OT BHELIHEH.

46. OxapakTepu3ylTe YCJIOBHUS MPOTEKAHMWsS TMPOIlecca BO BHYTPEHHEH KHHETHYECKOM
o0nacTH.

47. Kakasg cyuiecTByeT KOJMYECTBEHHasl CBA3b MEXAY OIBITHOM JHEprued akTHBAIMM BO
BHeIHeAn (B y3noHHOM 001acTH M SHEprUelt akTUBALMU BO BHYTPEHHEH KMHETHYeCcKOoi obmactu?

48. Kakyto posb urparoT Bo BHyTpeaudPpy3uonHoii odiactu napamerp L u nuamerp 3epHa?

49. Ot KaKux BeNUYUH 3aBHCUT mapamerp Tuie h?

50. Kakyio BenunuuHy Ha3biBatoT (axTtopoMm aud¢y3suoHHoro topmoxkeHuss? Ilomxyuure
AHAINTUYECKOE BBIPAKEHUE NIl PEAKIIMK NIEPBOTO MOPSIKA.

51. Ipu kakux 3HaUCHHUAX N KaTaTUTUYECKUI MPOIIECC MPOTEKAET BO BHYTPUKUHETUICCKON U
BHYTpUIUPDY3MOHHBIX 001acTIX?

52. Kakoe COOTHOIIEHHE MEXIy PHEPrHsIMM aKTHUBALMM B YKa3aHHBIX BbIIIE BHYTPEHHUX
00J1acTsAX MOJYy4YeHO B pamKax 3afauu Tuie?

53. Ilepeunciaute 0COOEHHOCTH MPOTEKAaHUsS IIpolecca BO BHYTpUAN(PHY3HOHHON 00IacTu.

54. Tlpu Kakux 3HAYEHHAX N TOSBISETCS IOMOJHHUTEIFHOE KPAaeBOE YCIOBUE ISl PEUICHUS
3agaqyu Tuie?

55. JlaiiTe XapaKTepUCTUKY METOA PaBHOAOCTYITHON ITOBEPXHOCTH.

56. Ilokaxure, kakuM 00pazoM B 3adaue 3enbJ0oBUYa mapameTp L 3aBHCHT OT 3HaueHUi
ko3P Punmenta 1P Py3un 1 KOHCTAHTHI CKOPOCTU XUMHUECKOHW PEaKIINu.

57. Kakyro ponb B 3agaue Twuite urpaet ¢paktop nuddy3noHHOTO TOPMOKEHUS?

58. B kakoif obmactu «paboTaer» KaTajau3aTop, €Cld JIs CTENEeHU HUCIOJIb30BaHUS €ro
BHYTpeHHEH moBepxHocTH 172 B 3a1aue 3emb1oBuya BeimoHsercst cootHomenue 1 — fip <= 0.01.

59. Ilpu xakux 3HaueHHWsx ¢akrtopa >dpdexruBHoctn f B 3amaue Tune karanmuTHYECKUH
MPOLIECC MPOTEKAET BO BHEINIHEKUHETUUECKOM 1 BHEITHEAUPPY3HOHHOM 0bmacTsIx?

Monayas 2. IIpuroroBiienne U PyHKUMOHMPOBAHUE KATAJAU3ATOPOB. IIpomMblnvieHHbIE
KAaTAJIUTHYeCKHeE MPOLECChl H KATAJIN3aATOPbI.
TeMBI TEKITMOHHBIX 3aHSITHH:



[TpurotoBneHne U QyHKIMOHHPOBAHUE KATAIH3aTOPOB. [IpOMBITIIIEHHBIE KATAIUTUYSCKUE
MIPOIIECCHI H KaTaJIn3aTOPHI. KommnexcHrie COEIMHEHMUS: CTpOCHHUE, CBOIiCTBA.
MeTanoKoMILIEKCHBIE KaTanu3aTopbl. KHHETHKa 1 MEXaHU3M METaUIOKOMIUIEKCHOTO KaTaaun3a.

N3yuuB naHHbIi MOYIb, CTYACHT TOJKECH
- 3HATh.

OCHOBBI TEOPHH TOMOTEHHOT'0 METAJZIOKOMIUIEKCHOTO KaTajau3a,

CTPOCHUE TOMOTCHHBIX METAJNIOKOMILUIEKCHBIX KaTaJnu3aTOPOB;

OCHOBBI KWUHETUKH TOMOT€HHOI'0 METAJIZIOKOMILIEKCHOI'O KAaTalln3a;

BaXHEHIIIE TPOMBIIUICHHBIE MPOIIECCHI, KATATM3UPYEMbIE METAJUIOKOMIUICKCAMH,

- YMETh:

e qmoa0upaTh METAUIOKOMIUICKCHBIC KaTalu3aTOphl IS KOHKPETHBIX TEXHOJOTHYECKHX
MIPOIIECCOB PEAKITUI; OMUCHIBATh MEXaHU3Mbl KATATUTUYECKUX PEAKIIMN METANTIOKOMITIIEKCHOT'O
KaTaJln3a;

® HAaxOJUTh MOJIXObI K PEelICHUIO (hyHIaMEHTAIbHBIX U MIPUKIIAHBIX 337a4 B 00J1aCTH KaTaiusa,

® [PUMEHSTH U UCIIOJIB30BATh MTOJIYY€HHbIE 3HAHUS B TPOPECCUOHANBHOMN AEATEeIbHOCTH;

- BIIAJICTD:
® METOJaMHU PETUCTPALIUU U 0OPaOOTKH pe3ylIbTaTOB XUMUYECKUX IKCIIEPUMEHTOB;

e HaBbIKaMHU PabOTHI C Y4eOHOI U yueOHO-METOINYECKON TUTEPATyPO.

MeToauyeckie peKOMEHAAlMd MO W3YYEHHUIO T€M MOJYJsS: MPU OCBOCHHUH TEM MOy
HEO0XO0JINMO:
® 3y4YUTh Yy4eOHBIH MaTepuand MO JUCIUILUIMHE, UCIOJB30BaB JIEKIMOHHBIA W MaTepual M

Martepuan OubarMoTedyHoro GoHIa Mo JaHHON TeMaTHKE;,

® OTBETUTH Ha KOHTPOJIHHBIC BOIPOCHI:

1. Hammmurte reomerpuueckne (GOpPMYIbl METAIOKOMILIEKCOB C KOOPIWHAIMOHHBIMU
yuciaamu 2, 4, 5, 6. O0bsICHUTE IPUPOJTY CBA3U METAJUI-IUTaH]I.

2. HammammTe CTPpyKTypy METAUIOKOMIUIEKCOB, KaTATMTUYECKH aKTUBHBIX W HEAKTUBHBIX IS
OJIHOTO U TOTO K€ MeTallJla-KOMILJIEKCO00pa3oBarTessl.

3. OOBICHHUTE, TOYEMY YCTOHUMBOCTH KoMIuiekcoB MertamnoB Lit, AP*, Cr¥*, Co®* mma
CIIETYIOIIUX JINTAH/I0B U3MEHSETCS B psiiax:

F>CIr>Br>1;0>S>Se>Te

a a1 meramnos Cut, Ag®, Rh*, Pd?*, Pt?* mopsmok ycTOHYMBOCTH KOMILTIEKCOB H3MEHSETCS
Ha MMPOTUBOIIOJIOKHBIN.

4. ITocTpoiiTe PHEPTETHUECKYIO JUArpaMMy MOJIEKYISPHBIX OpOUTaNel Uid OKCHUaa yriepoia
(1), MOJIEKYJIIPHOTO KHUCIIOPO/Ia U a30Ta.

5. B rekcakapbonmie xpoma (0) mokaxuTe, KaKk MPOMCXOIUT B3aUMOJCUCTBHE AaTOMHBIX
opOuTasnei Xxpoma ¢ MOJIEKYJISIPHBIMHA OPOUTAIISIMH JIUTAH/IA.

6. IlocTpoiiTe SHepreTMYecKyr AuarpaMMy MOJEKYISIPHBIX OpOuTaiei s KOMIUIeKca
[CoFe]*, [Ti(H20)6]*.

7. O0BsicauTe, MoveMy mpu koopaunaiuu Mosekyn HX (H.0, ROH, HCI, HI, HCN, RCOOH
U JIp.) MIPOMCXOJIUT IOBBINIEHUE WX KUCIOTHBIX CBOWCTB. BIHsIET I CTEIIEHb OKHUCIICHUS MeTajlia-
KOMIUIEKCO0Opa3oBaTelsi Ha KUCIOTHBIE cBOCTBa KomIuiekca? [Tokaxute Ha mpumMepe.

8. MoryTt JIn MeTaUIOKOMIUIEKCHI CYIIECTBOBaTh B PACTBOPAaX B MOHOMEPHOW, TUMEPHOH U
nonuMepHoit Gopmax? Ilokaxkure Ha mpumepax. [IpuBeauTe mprUMepbl KOMIUIEKCHBIX COETIMHEHUI
¢ OMJIEHTATHBIM U IOJIMIEHTATHBIMU JIUTAHIaAMH.

9. IlpuBenuTe MpUMEpHI KIACTEPHBIX COSTUHEHHIA.

10. Ipennoxute cxembl MexaHu3Ma akTuBupoBaHus Mosiekyn Hz u ¢ HX ¢ obpa3zoBanuem
TUAPUIAHBIX KOMITJIEKCOB METAJIOB /I KOHKPETHBIX METANIOKOMILIEKCOB.

11. OOGBsicHUTE TIPUPOIY DIESKTPOHHOTO B3aUMOJCHCTBHUSI C HEHACHIIICHHOW OPTaHHUYECKOU
mosekyiaoi B cieayromux komruiekcax: [PtCla(CoHa)2]™ , [Pt(PPhs)2(CoHa)2], [Pt(PPh3)2(CaFas)2].
HNsmensercs nu gimuna cessu C=C?



12. BeiBeauTe KHHETHYECKOE YpaBHEHHE OKHUCIeHHs OSTwieHa komiuiekcom PdCly B
aleTalbJETU]l B BOJHOM pacTBope. [IpumMuTe KOHIIEHTpAIMIO BCEX MPOMEKYTOUHBIX KOMILIEKCOB
MaibiMK 110 cpaBHeHuto ¢ [PdCly].

13. IIpemnokure cxemy Mexanu3ma peakiuu, kataausupyemoit Ni(H)(CO)2Br:

C2Hz + CO + H20 — CH,=CH-COOH

14. Oxucnenue mponujieHa B BOJAEC B IMpHCYTCTBUU Katainutudeckoit cucremsl PACl—CuCls
IpoTeKaeT ¢ oopazoBaHueM aretona. [lpeanoxute cxemy Mexanu3ma peakiuu. Kakue o0pasyroTcs
100OYHbIE TPOTYKTHI?

15. O6bsicuute, mouemy akBakomiuieke Co(lll) okucnser Bony ¢ BbiIeneHHEM KHCIOpOa, a
rexcanranua Co(ll) okucnsercst BoI0M € BbIICICHUEM BOJIOPOIA.

16. Ilpu runpupoBanuu OyramueHa B mpucyrctBum katanuszatopa HCO(CN)s oOpasyercs
OyTteH-1, nmuc- u TpaHc-OyTeH-2. Hanumure MexaHu3M peakiiuu.

17. Hanummre MeXaHWU3M pEaklUy TUAPUPOBAHUS AalCTUIICHA B OTWICH B IPHUCYTCTBHH
Karajnu3aTtopa YWikuHcoHa. [louemy peakuus THUAPUPOBaHUs MpoTekaeT cenekTuBHO? Kakue
JIPYTHE KaTallu3aToOpbl MOXKHO PEKOMEHIOBATH JUIS CEJICKTUBHOTO THIPHPOBAHUS alleTHIICHA B
3TUEH?

18. Ilpennoxxute MEXaHW3M THAPUPOBAHUS ATBJCTUIOB M 0-OJCPUHOB COOTBETCTBCHHO B
CIHUPTHI U HACHIIICHHBIC YIIIEBOAOPOAbI B mpHcyTcTBHH Komiuiekca RUCI2(PPhs)s. Kakyio ponb B
9THX PEAKIHMSIX MOTYT UTPaTh OCHOBAHUS, HAIPUMEpP, TPUATHIAMUH. Kakue npyrue kaTaam3atopbl
TUAPUPOBAHUS MOKHO HCIIOJIB30BATh B ATUX PEaKIUsiX?

19. Tlpum B3aUMOJEHCTBUU BOJIHO-METAHOJIBHOTO PACTBOpAa METHJIAIETUICHA C OKCHIOM
yriepona () B mpucyTcTBHM KaTtanuTHYecKux KoiuuecTB TerpakapOonmna Ni(0) obpasyercs
metunakpuiar. [lpeanoxure MexaHu3M peakiiui U yCIOBHUs IpoIiecca.

20. Ilpu rugpupoBaHuM TeEHTeHa-2 oOpaszyeTcss KampoHOBBIM anpaerun. [Ipenmoxxure
KaTaJan3aTop ¥ MEXaHU3M PEaKIIHH.

21. Tlpennoxute Kataau3aTop U MEXaHW3M peaklUd MOTydyeHUs H-OyTHIIOBOTO CIIMpTa W3
NPOTHJICHA.

22. Kakum o0pa3oM w©3 JeleHa-5, STWIeHa H JPYTUX pEareHTOB B MPHUCYTCTBHH
METATIOKOMITJIEKCHBIX KaTATH3aTOPOB MOKHO TIOJYYUTh H-TENTHIIOBBIA CITUPT?

23. U3 OyramueHa U APYTUX PEareHTOB C Y4aCTHEM METaJNIOKOMIUIEKCHBIX KaTaau3aTOpOB
OCYIIIECTBUTE CHHTE3BI IMKIOOKTAHONA, UKIOOKTAHOHA M IMKIIOOJEKaHOHA. B Kakmx cHHTE3ax
MOTYT OBITh UCIIOJIE30BaHBI MOYYEHHBIE CIUPTHI U KETOHBI?

7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPeICTB

Cemecr Kon xoHTpO/IMpYEeMO# KOMIIETEH MU HanmeHnoBanue
P (1M ee 4YacTH) OLICHOYHOI0 CPEACTBA
3 [1K-3.1 Bonpocwi k 3auemy Ne 1-50

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

TeMbl NHCHMEHHBIX PadoT (He IPeayCMOTPEHBI)



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne n/m Bonpocsl k 3auery

1 | Karanuszaropel B MNpOMBIIUIEHHBIX IIpolleccaXx M HMX 3HAYCHHE ISl XMMHYECKOH
npombliieHHOCTH. Kimaccudukanms Karainus3aTopos.

2 | Karanutnyeckue npouecchl Ha XUMHUUYECKUX NPeanpUsaTUsX I. TonbATTH.

3 | ®usnyeckas agcopbums. Kpurepun pu3ndeckoil 1 XUMHUYECKOH acopOIu.

4 Tennora agcopOiumu.

5 Kunernka ¢uzndeckoit copoumu. AncopOrmonnas teopus JISHTMIOpa.

6 | HemdHrMropoBckue H30TepMBbl COPOITIH.

7 | Onpenenenue yienbHON OBEPXHOCTH U IOPUCTOCTH TUCIEPCHBIX TEll.

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

9 | Kuneruka xemocop6unu.CenekTuBHas XeMOCOpOLMs IS ONIpeIeNIEHUs IOBEPXHOCTH.

10 | AncopOrus Ha HEOTHOPOIHOW TOBEPXHOCTH.

11 | Teopuss mpoleccoB Ha HEOJHOPOJHONH IOBEPXHOCTH. OKCIEPUMEHTAIbHbIE METObI
JIOKa3aTeIbCTBA HEOAHOPOIHOCTH TIOBEPXHOCTH.

12 | Jlecop6mus. Kuneruka necopOmmm.

13 | TepmoaecopOrus.

14 | Kuneruka reteporeHHO-KaTaJIMTHYECKUX MTPOLIECCOB.

15 | Mogens JIrarmiopa-XunmensByna u Unu-Puauena.

16 | MakpOKHMHETHKA TeTEPOTEHHBIX MTPOIECCOB.

17 | Buemnsis nuddysus. Buyrpennss nuddysus.

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

19 | IloBepXHOCTH NOTEHIMAIBHOMN dHEPrHH. AKTHBHPOBAHHBIA KOMILIEKC.

20 | Pacuer cKOpPOCTM peakuMi MO TeOpuu aOCOMIOTHBIX cKopocTeil. Teopus aOCOMOTHBIX
CKOpOCTEH JUTsl peaKIMy Ha MMOBEPXHOCTH.

21 | Yucno akTHBHBIX IIEHTPOB. [ paHUIIbl IPUMEHEHUS] TEOPUH A0COTIOTHBIX CKOPOCTEH.

22 | OcHOBHBIE TpeOOBAaHUS K MPOMBINUICHHOMY Katanu3aropy. [lopucras ctpykrypa dopma u
pasmep rpaHyi KaTaJu3aTOPOB.

23 | MexaHunueckasi MpOYHOCTh KaTaan3aTopoB. [le3aKkTHBAIHS KaTaIn3aTOPOB.

24 | Kucinotsl U OCHOBaHHUSA. MeToJbl ONpeAeNeHUs KHUCIOTHBIX M OCHOBHBIX IIEHTPOB Ha
TIOBEPXHOCTH.

25 | KucnoTHble 1 OCHOBHBIE KaTaIM3aTOPbl U MX aKTUBHBIE LIEHTPHI.

26 | LleonuTsl U Apyrue MoJeKysipHble cuTa. OHUTHI.

27 | CBepXKHCIIOTHI U CBEPXOCHOBAHMSI.

28 | Hderunpararus cnuptoB. [IpeBpalienue cnupToB B YTI€BOJOPOIbI.

29 | CtpoeHHEe KOMIUIEKCOB TIEPEXOJHBIX METAUIOB. ODKCHEPUMEHTAIBHBIE  METOJbI
UCCIICIOBaHMSI AaTOMOB NEPEXOTHBIX METAJUIOB B OKCUAX.

30 | [IpuMeHeHWEe TEOPHHM KPUCTAJUIMYECKOTO TIOJS JIMTAHAOB K SIBICHHUSAM aJcopOIHMU W
KaTaJln3a.

31 | IToBepxXHOCTH OKCHIOB MEPEXOTHBIX METAJIJIOB.

32 | IMMoOuIM30BaHHBIC KOMILIEKCHI TTEPEXOTHBIX METAJLIOB.

33 | Karanutuueckas monmumepusaius oneduHoB. Peakium ¢ yuyeToM KOOPAWHUPOBAHHOTO
MOHOOKCHJIA yIJIepoJa.

34 | O0mue XapakTepUCTUKU KATaJIUTUYECKOTO OKUCICHUS. DHEPreTHUeCKHUe YPOBHH HMOHOB

MNEPECXOAHBIX MCTAJIJIOB B OKCHUIaX.




35 | JledexTsl B OKCHIaX MEPEXOTHBIX METAJIOB.

36 | OCOOEHHOCTH KMHETUKU KATAIIUTUUYECKOIO OKUCIIEHUS.

37 AKTI/IBaHI/IH KHCJIOpOJa Ha MOBEPXHOCTHU OKCUAHBIX KaTAJIMN3aTOPOB OKHCIICHH.

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 OKHWCIUTCIISIMU.

42 | I'my6oKO€ OKUCIICHHE YTIIEBOIOPOJIOB.

43 Karanutuueckas O4MCTKA OT BPCIOHEBIX I'a30B.

44 | DneKTpOHHOE CTPOCHUE MEPEXOTHBIX METAJUIOB.

45 | DKceprMeHTAlbHbIE METO/ABl HW3y4YEHHsS [OBEPXHOCTH IIEPEXOJHBIX METAJUIOB U
a1copOIIMsT MOJICKYJI Ha HEM.

46 Yucras IMMOBCPXHOCTb MCTAJIJIOB. A,Z[COp6LII/I${ Ha MCPCXOAHbIX MCTAJIJIax.

47 HpOCTCﬁIHHG KaTaJIMTHYCCKNC PCAKIIUH Ha IICPEXOJHBIX MCTAJIJIaX.

48 CmiaBel. HaneceHHBIC MeTalIbL.

49 | Katanutudeckoe ruiprupoOBaHUE.

50 | CuHre3 amMHaka.

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

®opma
MpOBeIeHUsI
Cemectp POBe . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
arTecTanuu
3 3auert (YCTHO) CtyneHT neMoHCTpuUpyeT Oomee

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

«3a4YTCHO»

CTyzneHT JEeMOHCTpUPYET MeHee
50% 3HaHUN NO NpEeaMETY, HE
OTBEYaeT Ha JOIOJIHUTEIbHBIE
BOIPOCBHI.

«HE 3a4TCHO»




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoamnorexe /
n/n MeToauYecKoe mocooue,
MPAKTHKYM, Ip.) HaumeHoBaHue
P AP 9BC
1 | Heasiikua M. K Teopust XUMHKO-TEXHOJIOTUYECKHX MPOLIECCOB yuebHoe rmocodue 2016 3BC «Jlaub»
OPraHUYecKOro CHHTE3a
2 | bopoBJaeB U.B. Opranuueckass  XuUMHUA:  TEPMHUHBI U | DJIEKTPOHHBIE TEKCTOBBIC 2020 OBC
OCHOBHBIC PCAKITUU JTAaHHBIC «IPRbooks»
3 Csupunosn B. B. dusnueckass XUMUS y4eOHUK 2016 9CB «JIaupy»
4 | bepecroBunkas B.M., XuMUsl TeTePOLMKINYECKUX COEAUHEHUH ! VY4eOHoe nocobue 2019 OBbC «Jlanb»
JInmmna 9.C. yuebHoe rnocobue
8.2. JlonosinuTeIbHAS JIUTEpPATypa
KouuvecTBO B
Tun (yueOHHMK, ydeOHOE .
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ariaBue (3aroJjioBoK) I'oa uznanus oudamorexe /
n/n MeTOoanYecKoe mocoome,
IPAKTHKYM, 1p.) HaunmenoBanue
P » AP 3BC
5 | Xapaammuam X.9. OO011ast XuMHYECKasi TEXHOJIOTUs y4eOHUK 2014 OBC "Jlanp"
6 | Horexun B. M. OCHOBBI TEOpPHUM XMMHYECKHX IPOLIECCOB
TEXHOJIOTMM OPraHMYEeCKUX BELIECTB U y4eOHUK 2014 3BC "IPRbooks"
HedrenepepabOTKH
7 | Byxapos C.B. XUMHS U TEXHOJIOTHSI TPOAYKTOB TOHKOTO VYuebHoe nmocobue 2013 3BC «IPRbooks»
OpPraHMYECKOro CUHTE3a
8 | PeyroB O.A. Opranuyeckasi XUMHsI y4eOHUK 2013 Znanium.com




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX 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[DnekTpoHHbIl pecypc] : pedeparuBHas Oa3a manubix. — Netherlands: Elsevier,

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

e Elibrary[OnekTpoHHblld 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 HCCICIOBAaHHKA B 00JIACTH
HWHKCHCPHBIX HaAYK (HpI/IKHaI[Ha}I (I)I/IBI/IKa n  IIpUHKIIagHasd MaTCMaTUuKd, daBTOMATHU3allUd M
YIipaBJICHHUC, XUMHYCCKas TCXHOJIOTHMA, KOMIBIOTCPHAsA TCXHUKA, I/IH(i)OpMaTI/IKy, HHXXCHCPHBIC
JAaHHBIC U pa3pa60TKa IIporpaMmMHOro O6eCHC‘ICHI/I${, OKOJIOTHYCCKAaA MHIXKCHCPUA, JICKTPOTCXHHKA,
IMPOMBIIIJICHHAA NHXCHECPHA, I/IH(i)OpMaIII/IOHHI)Ie TEXHOJIOTUU U I/IH(l)OpMaTI/IKa, MaTCpraJIOBCACHUC,
HU3MCPCHHUC W MCTPOJIOrH:A, MAIIWMHOCTPOCHHUC, MCIWILMHCKAA (1)I/ISI/IK8., OHCPI'CTHKA, o6pa60TI<a
CUTHAJIOB U TCJIICKOMMYHUKAIIUU.

o http://rsta.royalsocietypublishing.org/ - >xypuan Philosophical Transactions A
npeaoCTaBJIACT CBO6OI[HBII71 AOCTYII K HAaY4YHBIM Hy6J'II/IKaI_[I/I$[M no ciaeayromum TeMaM:
HWHKCHCPHBIC, (1)I/I3I/I‘~I€CKI/IC, MAaTeMaTUYCCKHUEC HAYKU.

o https://doaj.org/ - pecypc, KOTOpBI oOecrednBaeT IOCTYN K TOJHOTEKCTOBBIM
OJICKTPOHHBIM XKXYypHaJlaM IMMPEAHAa3HAYCH JIA ITIOHUCKa 110 Ha3BAHUIO CTATbU (mypHana) HJIN 110 TEMCE.
DOAJ craBuT 1I€TBI0 BCECTOPOHHEE OCBEIICHHE HAYYHON NEPUOAMKH, HAXOMAIIECIHCS B OTKPHITOM
A0CTyIHIC H I/ICHOJ’ILBYIOH.[CI\/’I OIPEACIICHHBIC MCEPbI, T'apaHTUPYIOIIHC I[OCTOP'IHOC Ka4yC€CTBO HX
colep KaHus.

o http://www.gjesm.net - crateu xypuana Global Journal of Environmental Science
and Management, HOCBSIIEHHOTO 3allIUTE OKpY’Karolllel cpeapl, NMPOMBIIUIEHHON JKOJOTUHM H
YIpaBJIEHUIO B ATON 00JIaCTH.

o http://www.sciencedomain.org/archives.php?iid=1160&id=16 - apXuB
peuenzupyemoro xxypHaita American Chemical Science Journal, mocBsimieHHOro 00IIKMM BOIIpOCcCam
XUMHHU B CICAYHOIIHUX IMPEAMCTHBIX o0acTax: opraHnveckad XUMHs, HCOpraHHUYCCKaAd XUMMUA,
(1)I/I3I/I‘I€CKa$I XUMUs, TNPOMBIIICHHAA XWUMHA, XUMHUYCCKAsA TCXHOJIOTHA, aHAJIUTUUYCCKAsA XUMMUA,
MCIUNHUHCKAA XHUMHA, CYIPAMOJICKYISIpHAd XHWMHA BBICOKOMOJICKYJISPHBIX COCI[I/IHeHI/Iﬁ n
HAaHOXHUMUS U Jp. TPUKITAAHBIX TUCHHUIITIMHAX XUMHUYECKOU HAyKH.

J http://www.epo.org/searching/free.html - 6uGnmorexa naTeHTOB

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

8.4. IlepeueHb NpOrpaMMHOro obecrnevyeHust

Ne Haumenosanue IO PexBHU3UTHI zlorms?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 MathCAD Bepcusl4 umm 15 Axt i/ ot 21.07.09 (I'oc. KonTtpakr 487
ot 28.05.09), 6eccpounsblit
2 Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JIeHCTBHsI, 0€CCPOUHBII
3 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nercTBusi, Oeccpounsiii; [JloroBop 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

00pa30BaTeIbHOIO MPoIecca Mo THCIUTIINHE

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/m | NPaKTHYeCKUX U JIa00paTOPHBIX 3aHATHIA,
NMOMelIeHU JJIfl CAMOCTOATEILHON
paboThl 00y4yaoumxcs (HoMep ayJAUTOPUN)
Jlabopatopus "IIpoueccoB u AXII". JlaGopaTopHbIe YCTAaHOBKH 110 U3YYCHHIO
VY4eOHast ay1uTOpus AJis IPOBEICHUS nporecca peKTU(UKAIIH , Tpoliecca
3aHATUH CEMHUHAPCKOTO THUIIA. Teruionepenayu (Tpyoda B Tpyoe),
VYyeOHast ay1uTopus AJis KypcoBOro nabopaTopHas yCTaHOBKA JUIsSl U3MEPEHUs
MIPOEKTUPOBAHHUS (BBITIOJHEHHS KyPCOBBIX JABJICHUS ,CTAI[MOHAPHOE MEIHa
1 | pabor). 00opyoBaHKEe, MHTEPAKTUBHAS JOCKA.
VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS CToJibl YYeHUUYECKHUE , CTYIIbS
TPYNIOBBIX U WHAUBHUIYATbHBIX YUEHUYECKHUE.
KOHCYJIbTAIINI
VYyeOHast ayuTOpus AJIs IPOBEACHUS
3aHATUNA TEKYILIEro KOHTPOJIA U
NpOMEeXyTOouHOU arrecraiui. (A -118)
VYyeOHast ayTuTOpus AJisl IPOBEACHHUS CroJbl y4eHUYECKHUE IBYXMECTHbIE
3aHATUN JEKIUOHHOTO TUIA. YueOHas (MOHOOJIOKH), CTOJI IIPEI0/1aBATENbCKUH,
ayTUTOPHS ISl IPOBEACHHUS 3aHATHIMA CTYJI MPEMno/IaBaTeIbCKUH , TOCKa
CEMHHApPCKOro THMa. Y4eOHast ayTuTOpus AJs | ayAUTOpHas (MesloBas).
2 | KypcoBOro NpOeKTUPOBAHUS (BBINOJHEHHS
KYpCOBBIX pa0oT). YueOHas ayJuTOpHs 171
MIPOBEICHUS TPYIIOBBIX U MHIWBUIYaTbHBIX
KOHCYNbTAIM. YueOHas ayaIuToOpust J1Jist
MIPOBE/ICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
POMEXYTOUHOM arTecrarmu. (A-215)
VYuebHas ayIuTopus Ui IPOBEICHHS CToJIbl y4EHUUYECKUE IBYXMECTHBIE
3aHSATUN JEKIMOHHOTO THUIA. YueOHas (MOHOOJIOKH), CTOJI IPEI0/1aBaTENbCKUH,
ayTUTOPHS ISl IPOBEACHHUS 3aHATHIMA CTYJI MPEMno/IaBaTeIbCKUH , TOCKa
CEMUHAPCKOT0 TUIA. Y4eOHast ayTuTOpUs IIsl | ayIuTOpHAast (MenoBast), Tabauia
3 | KypCOBOIo IPOEKTHPOBAHHS (BBIIOIHEHUS Menneneesa .
KYPCOBBIX pa0oT). YueOHas ayquTOpHs 171
MIPOBEICHUS TPYIIIOBBIX U MHINBUIYaTbHBIX
KOHCYNbTAIMi. YueOHas ayIuTOpust IJIst
MIPOBE/ICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
npoMexytouHoi arrecraiun. (A- 306)
4 | Ilomemienue i caMOCTOSTENbHOM paboThl | CTONBI, CTYIIbs, KOMIBIOTEPHI

obyuaromuxcs (I'-401)
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