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YTBEPXKJIAIO
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[lporpaMmma  coctaBieHa  Ha  ocHoBaHMM  DenepalpHOr0  rocyAapCTBEHHOIO
obpasoBareibHOrO CcTaHzapta Bbiciero obpasoanus (PI'OC BO) nHampaBieHus IOATOTOBKH
04.04.01 XuMus, yTBEpKIEHHOrO NpHKa3oM MEHHCTEPCTBa 00pa3oBaHHsa M Hayku Poccuiickoit
®enepanun ot 13 mrons 2017 r. Ne 655 -

[Mopsaka opraHm3anuu yd4eOHOro mpouecca B 00pa30OBaTENbHBIX OpraHU3alMAX BBICLIETO
npodeccronanpHOro obpazosanus Jlonerxoi Hapoxuoit PecmyOnuku, yTBEp>KICHHOTO MPHKa30M
Munucrepera o6pazoBanus U Hayku JIHP Ne 1171 ot «10» Hos6pst 2017 1.5

y4eGHOro IIaHa U OCHOBHOH 00pa30BaTeIbHOM IIPOrpaMMBI aKaJIeMUIecKas MarucTpaTypa
HanpaBienuss moxrotoBku 04.04.01 Xumusa, paspaboramneix B 'OV BIIO  «[loHeukwuit
HAllMOHAIBHBIM YHUBEPCUTETY.

Pa3zpaboTtuuk:
')
I.X.H., Ipod. kabeapsl OMOXHUMHH //
U OpPraHUYECKOM XUMHUH B g Tiopuna T.I.

IIporpaMma y4eGHON IMCUMIUIMHBI YTBEpXKACHAa Ha 3acelaHdH Kadenpsl OHOXUMHHM H

OpraHuyYecKoN XUMHUH
IMpotokon Ne 10 ot «_13 » _ampensa 2020 r.

W.o. 3aB. kadpenpoit @‘ O;ﬁL bapanosa O.B.
L’ |
[Iporpamma y4eOHOM JUCHMIUIMHEI 0J00peHa y4eOHO-METOAMYECKOM KOMHCCHEH

XHMHUYECKOro (aKyynbTeTa
IMpotokon Ne 3 ot «15» anpens 2020 r.

[pencenarens yueOHO-METOAMYECKON %// /
KoMmHccHH (akynpTeTa 2]~ S6noukosa H.B.
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1.  OBJIACTb IPUMEHEHUWSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYuebnast aucrumuinHa «CIIOKHBIE PEakIMH B OPraHWYECKOM XMMMHU: KWHETHKAa M KaTallu3»
OTHOCHUTCSI K BapMaTUBHOM yacTu mpodeccuoHanbHOro nukia Jins m3ydyeHus HaHHON ydueOHOM
JUCHUTUTMHBL HEOOXOJMMbI 3HAHHS, YMEHHS W HaBBIKH, (popMUpyemble NpEAIIECTBYIOUIMMUA WU
COIYTCTBYIOIIMMHU AMCHHIIIMHAMHU - «KuHETHKa OpraHmdeckux peakuuin», «CraTucTudecKas
o0paboTka »SKclepuMeHTa B XuMHUH», «Opranudeckas Xumus», «Duzuyeckue MeTOabI
uccienoBanus — BewlecTBy»;  «KHMHeTMyeckue  METONbI  HMCCIENOBaHMs»,  «MeXxaHu3Mbl
depMeHTaTUBHOTO Katanus3a», «COBpeMEHHBIE METOABI aHalu3a MPUPOIHBIX U MPOMBIIUICHHBIX
00bEeKTOBY». JlaHHAs AMCLUUIUIMHA aKTUBU3MpYeT (yHIaMEHTAJIbHbIE 3HAHUS CTYIEHTOB-XMMHKOB
no ¢usuke (TepMOAMHAMHUKA, ONTHKA) M Maremartuke (AuddepeHunanbHble W MHTErpalIbHBIC
ypaBHeHMs1). HaBblkM KHHETHYECKOro aHalM3a CIOXHBIX IPOLIECCOB U OCHOB KaTallu3a
HEOOXOJUMBl CTY/JEHTaM I[P BBIIOJHEHUM BBIIYCKHOM KBaIM(PUKAUMOHHON pabdoThl U
CaMOCTOSITEJIbHBIX HAyYHBIX MUCCIIEIOBAHUN.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUnIUHb

Hanpasnenue noarotroBku 04.04.01 Xumusa
Marucrepckas nporpamMmma
OO6pazoBarenbHasl mporpaMma aKaJieMHuecKasi MarucTparypa
Kpanuduxanus MarucTp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2 coJiepyKaTenbHBIX MOAYs (8 Tem)
Jucuurmna 6a30Boii / BApuaTHBHOMN 4acTh .
. JTUCITUIUTNHA BAPUATHBHOMN YacTH
00pa3oBaTeNbHOI MPOrpaMMbl
®opmel kouTpost (MK, sk3ameH, 3a4er)
Mokasatem ouHas popma 3aoyHas popma
00y4YeHHs o0y4YeHHUs
KonmgecTBo 3a4eTHBIX enHUIL (KPEITUTOB) 3 3
I'on moaroToBku 1 1
Cemectp 2 2
KonuuecTBo yacoB 108 108
- JIEKIIMOHHBIX 14 2
- IPAKTUICCKIX, CCMHHAPCKUX
- 1a00paTOPHBIX 28 6
- CaMOCTOSITEIbHON PabOTHI 66 100
B T.4. UHANBHUIYAJIbHOE 3aJJaHHE
HenenpHOE KOJIMYECTBO YaCOB, 7,7
B T.4. QyTUTOPHBIX 3

3.  OINHNCAHHUE JUCHUIIJIMHBI

Heau u 3axaun

Ienw - nath cTyaeHTaM yriyOJIEHHBIE TIPEICTABIICHHS O TEOPETHUECKUX OCHOBAX KMHETUKHU U
Karajan3a CIOXKHBIX XHMHYECKHX TMPOIECCOB, METOAOJOTUU  (POpMabHO-KHHETHIECKOTO
UCCJICIOBAHMSI PEAKIUIl CIOXKHBIX TUIOB, MPAKTHUECKUX MpHEMaX IPOBENEHUS KUHETHUYECKUX
HCCJICTOBAHHUH KAaTATMTHYECKUX MIPOIECCOB U 00pabOTKY MOMyYEeHHBIX KHHETHUECKUX JTaHHBIX.



4

Ocnognvimu 3a0auamu uyvyeHus OUCYUNITUHbBL AGIAIOMCA.

e OCBOGHHE CTYAECHTaMH TOAXO0JI0B (hOPMAIbHONW KHMHETUKU CIOXKHBIX MPOLECCOB, U3yUCHHE
YCTOSIBIIMXCS TEOPETHUECKHX METOJOB pacdyera KOHCTAHT CKOPOCTEH 3JIEMEHTApHBIX PEaKIlHid,
IPOTEKAIOIIMX OJHOBPEMEHHO HJIM MOCJEI0BATENbHO, U UX NPUMEHEHHUE B XOJI€ BBIIOJIHEHUS
MAarucTepcKOi AUCCEPTAMOHHON paboThI;

e QHAJIN3 TIONMYYEHHBIX CTYACHTOM KHHETHYECKHX pe3yJbTaToOB, MOATOTOBKAa OTYeTa U
BO3MOJKHBIX ITyOJIMKAIMi B OTEYECTBEHHBIX U 3apyOCKHBIX U3IAHUIX;

e YCBOEHHE HABBIKOB CHCTEMATHYECKOr0 MOAX0Ja K pelleHHI0 KHHeTHYeCKHX 3aJad
(yHIaMEHTAJILHOTO0 H NMPHKJIAJHOI0 XapaKTepa;

e [IOJITOTOBKA K MPEMOJIaBaHUIO B 00I1€00pa30BaTEIbHBIX YUPESKICHUAX, 00pa30BaTEIbHBIX
YUPEXKICHUAX CPEIAHETO MPOPEeCCHOHATBHOTO U BBICIIETO MPO(ECCHOHATILHOTO 00pa30BaHus;

e y4aCTHE B PYKOBOJCTBE HAYYHOH pabOTOil IKOJIEHUKOB U CTYIEHTOB MIIAJIIINX KYPCOB;

TpeGoBanus K pe3yabTaTaM OCBOECHHMS JUCHMILIMHBI. [Ipomecc M3ydeHHS IUCIIUTUTHHBI
«ClIO)KHbBIE peakllMd B OPraHMYECKOW XWMUU: KHUHETUKAa W KaTalu3) HamlpaBlieH Ha
(hopMUpOBaHHE JJIEMEHTOB CIEAYIOMUX KoMmIeTeHIuii B coorBerctBuu ¢ PI'OC BO PO
HanpasiieHus noarotoBku 04.04.01 XumMus u OCHOBHOU 00pa30oBaTENbHOM MPOrPaMMBbI BBICIIETO
npodeccnoHabHOTO 00pa3oBaHus HarpasieHus nmoarotoBku 04.04.01 Xumus (mMarucrepckas
nporpamma; XuMusi):

a) ynugepcanvnoix (YK):
— CITIOCOOHOCTD OCYIIECTBIISITh KPUTHYECKUN aHaIM3 MPOOJIEMHBIX CUTYallii Ha OCHOBE
CHCTEMHOTO TI0X0/1a, BhIpabaThiBaTh cTpareruto aeicteuit (YK-1);
— CHOCOOHOCTh IPUMEHSTh COBPEMEHHbIE KOMMYHHUKATHBHbIE TEXHOJIOIUH, B TOM YHCIE Ha
MHOCTPAHHBIX S3bIKAX, JUIS aKaJIEMUYECKOr0 U IpodeccroHanbHoro B3anmoaencteus (YK-4);
— CIIOCOOHOCTH OMNpENeNsITh U pealn30BbIBaTh NPHOPUTETHl COOCTBEHHOW JEATENBHOCTH H
CIOCOOBI €¢ COBEPIICHCTBOBaHMsI Ha OcHOBe camoorieHkH (YK-6).

0) oowenpogheccuonanvuvix (OIIK):

— CIIOCOOHOCTH BBINOJIHATH KOMIUIEKCHBIE JKCIIEPHUMEHTAIbHBIE M PACYETHO-TEOPETHUYECKHE
UCCIICIOBAaHHS B M30PaHHOM 00JIaCTH XMMHHU WIIM CMEXHBIX HAYK C UCTIOIh30BAHUEM COBPEMEHHBIX
pruOOPOB, POrpaMMHOTO obecrieueHus 1 6a3 JaHHBIX podeccroHambHoro HazHadenus (OITK-1);

—  cmocoOHOCTh  aHaJIM3UPOBATh,  HMHTEPIPETUPOBATH W 0000OWIATh  PE3yJIbTAThI
HKCIEPUMEHTAIBHBIX M PAacueTHO-TEOPETHUECKUX paboT B MU30paHHOM O00JAaCTH XMMHUU WU
cMmexHbIx Hayk (OITK-2);

— CIIOCOOHOCTBH HCIIOJIb30BaTh BBIUMCIUTENBHBIE METO/Abl M aJalTUPOBaTh CYLIECTBYIOIIME
HpOrpaMMHBIE TIPOYKTHI JIJIsl peLIeHus 3a1a4 npodeccuonanbroi aestenbuoctu (OI1K-3);

— CHOCOOHOCTh TOTOBUTH MYOJMKAI[MHM, YYacTBOBaTh B MNPO(PECCHOHATBHBIX JUCKYCCHUSX,
NPECTaBIATh PE3yIbTaThl NPOQECCHOHATBFHON JCSATEeIhbHOCTH B BHUJAE HAYYHBIX M HaydHO-
nonyJsipHbIxX gokiaanos (OITK-4).

8) npogpeccuonanvuvix (I1K):;
HAYYHO-UCCNIe008AMeENbCKAS 0eamMeNbHOCHb
® CITIOCOOHOCTh  TIPOBOAMTH HAy4YHBIE HCCIEIOBaHUS 1O C(HOPMYITHPOBAHHOW TeMaTHKE,
CaMOCTOSITENIFHO COCTABIIATH IJIAH MCCIIEOBAHMS M MOydaTh HOBbIE HAYYHBIC M MIPUKIIAIHbIC
pesynbrarsl (ITK-1);

e BJIaJICHUE TEOPHEH U HABBIKAMHU MPAKTHYECKOI paboThl B n30panHoi obnactu xumun (I1K-2);

®TOTOBHOCTh  HCITOJIb30BATh  COBPEMEHHYIO amlaparypy Tpd TPOBEICHHUH  HAYyYHBIX

uccnenosanuii (ITK-3);

® CIIOCOOHOCTh  y4acTBOBaTb B HAYYHBIX JMCKYCCHSX M IPEJICTAaBIATh IOJyYEHHBIE B

UCCIICIOBAaHUSX PE3Yy/IbTaThl B BUJE OTYETOB M HAy4yHBIX MyOJMKalUil (CTEHJOBBIE JOKJIAMbI,
pedepaTsl u cTaThH B IeproandecKoil HayuHou nevatn) ([1K-4);
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HAYYHO-Ne0a202uiecKas 0esimeibHOCb .
e — BJIQJICHHE METO/IaMU 0TOOpa MaTepuasa, MPernoAaBaHus 1 OCHOBAMH YIPABICHHS MTPOLECCOM
o0yueHHst B 00pa30BaTEe/IbHBIX OpraHu3anusx Beiciiero oopazosanus (ITK-7).

B pe3yabrare uzydennsi yueOHOH TMCUUNJIMHBI CTYJAEHT J0JIKEH :
3Hamy:

® TCOPHUIO KUHCTHUKHU CJIIOKHBIX peaKHHfI, KIIACCUYECCKUEC ITPUMEPBI COOTBETCTBYIOIIHUX pCaKHI/Iﬁ;

® KWHCTUYCCKUC YPAaBHCHHS, OIIMCBIBAIOIINEC KOHKPETHBIC TUIIBI CIIOXKHBIX peaKuHﬁ;

® OKCIICPUMEHTAJIIBHOE ONPCACICHUC NTOpAaAKa U KOHCTAaHTBI CKOPOCTH BHCMCHTapHOﬁ CTaJuu B
COCTaBE CJIOKHOM pE€aKy Ha OCHOBE U3MEPCHUA (1)I/I3I/I‘ICCKI/IX CBOMCTB CHUCTEMBI.

ymembp:

® 00CYX/1aTh JINTEPATYPHbIE U SKCIIEPUMEHTAIBHBIE JIaHHbIE C IPUMEHEHHEM TEOPETUYECKUX
3HAHUN O KHHETHKE CJIOKHBIX PEAKIUI U KaTaJUTUYECKUX MPOLIECCOB,;

® AHAJIM3MPOBATH BIMSHUE Pa3IMYHbIX (DAKTOPOB Ha XUMHUYECKUH MPOLIECC;

® [IPUMEHATh IIOJIyYCHHbIE 3HAaHUS B PELUICHUH 3a/Ja4 XMUMHYECKONW KHUHETUKH, BKIJIIOYast
IUIAHUPOBAaHME U OpraHU3allMI0 HSKCIEPUMEHTa B pPAMKaX Hay4YHO-HUCCIIEOBATENIbCKOM
MarucTepckou paboThl;

® [I[POBOJIUTh MAaTEMaTHYECKyI0 OOpabOTKY IOJIyYeHHBIX KHHETHYECKMX JaHHbIX, 000011aTs,
AQHAIU3UPOBATH U MPEACTABIATH IOJYyYEHHBIE PE3YIIbTATHI.

e1a0ems:
® DPaCYCTHBIMM METOJIAaMHU PEIICHUS IPAKTUYECKUX MPOOJIEM KHUHETHUYECKHX HCCICIOBAHUI
CJIO’KHBIX XUMUYECKHUX PEAKIIHA;
® HABBIKAMU I[IOMCKA JAHHBIX B OTKPBITHIX HMCTOYHUKA M TPUMEHEHUS HUX TIPH PEIICHUH
MPaKTUYECKUX XMMUYECKUX 3a71a4 B 00JaCTH KHHETUKH M KaTaln3a
® HABBIKAMU BBIMIOJIHEHUS KUHETHMUYECKOTO OKCIIEPHUMEHTa M MaTeMaTH4eckoi o0paboTku
MOJIyYEHHBIX PE3YJIbTATOB.

4.  COJEPXAHUE JUCLUIIAHBLI U ®OPMBI OPTAHU3ALIMY YYEBHOI' O
MPOLIECCA

HopsiakoBbIi

Kparkoe cogep:xkanue TemMbl
HOMeEp M TeMa

Cooepircamenwvnutii modyns 1

Tema 1. Ocnosnvle | Knaccudukarusi ClIOXKHBIX peakiuid. [lpencraBieHne o0  CIOXKHBIX
nousimus, npun- | peakuusx. OCHOBHbIE NMPUHLMIBI KUHETHUKH CIOXKHBIX PEAKIMi: MPUHLIUI
UUNbL U MemoObl | HE3aBUCUMOCTH OT/CIBHBIX MMOTOKOB CJIOXKHBIX PEAKITHH, JTMMUTHPYIOIIAS
KUHEemUKU c10ic- | CTagusl. [TpubnuxeHHbIe METOIbI XUMHYECKON KHUHETUKH:
HbIX peaKyuil KBa3WCTAI[MOHAPHBIX KOHIICHTPAIN, KBA3HPABHOBECHBIX IMPUOJIMKCHHH.

Tema 2. Ocnognvie | OOpatuMble peaKkUUU TEPBOrO, CMEIIAHHOIO U BTOPOrO TMOpSJIKA.
munot cnoncuvix | Kunernueckas cxema. JlugdepeHnuaibHOe U MHTErpaIbHOE ypaBHEHUS.
peaxuyuii KoHcranTa paBHOBECHS.

[TapannensHele peakuuu nepBoro nopsaka. llapamnenbHble peakuuu
Broporo mopsaka. Kunernyeckas cxema. [uddepennuanbHoe u
UHTErpajbHOE YpaBHEHHUS.

ITocnenoBarenbHble peaklUM INepBoro mnopsaaka. KuHetndeckas cxema.
HuddepenunanbHoe W UHTErpasibHOe  ypaBHeHHs.  OmnpeneneHue
KOHLIEHTPALlUU U BPEMEHU MaKCUMAaJIbHOI'O HAKOIIJIEHUS IPOMEXYTOUYHOTO
npoaykra. IlepexonHoe um BekoBoe paBHoBecwe. KuHermueckas cxema N




MoCJeI0BaTeNbHBIX peakuuii 1-ro nmopsaka.
Kunernka comnpspkeHHbIX peakiuid. [loHsTne 00 akTope, MHIYKTOpPE U
akuenrope. Kunernmueckas cxema. Koodpduument mnnyknmu. Pazmuune
CONPSUKEHHBIX ¥ KATAINTUYECKUX PEAKIIIH.

Tema 3. Kunernka ¢oroxumuueckux peakuuil. Kunernueckas cxema. 3aKOHBI
Domoxumuueckue | poroxumuu. JuddepenumansHoe ypaBHeHHe. KBaHTOBBIH  BBIXOJ
peakyuu peakiuu. Ilpunnun ¢oroxumuyeckoil skBUBaieHTHOCTU. llepBuuHbIE M
BTOpUYHBIE (oTOXMMHUYEeCKHe mporecchl. KuHeTnka QuyopecueHInH.
Kunernueckas cxema llltepua-donbmepa.
Tema 4. Kunerrka LenHbIX HEPAa3BETBIECHHBIX peakiuil. OCHOBHBIE CTAJANH LIETTHBIX
Ilennvle peakyuu | Hepa3BETBICHHBIX peakiuil (mpumepsl). JIMHEHHBI W KBaApaTHUHBIHA
o0pbiB. Kunernueckass cxema. 3aBUCHUMOCTb CKOPOCTH TIpolecca OT
KOHIIEHTPALMU MHUIIMATOpa. 3BE€HO, CPEe/IHss AJIMHA LENH.
CooeporcamenvHulit Mo0yb 2
Tema 5. OOume npexacraBieHus o KatanuzaTopax. Kiaccudukanus mMexaHH3MOB
Ocnoenbie karanu3a. MuruOuposanue. KaranuzaTtoppl M 00paTUMbIE peakLUU.
noHamuA u CrenupuuHOCTb U CEIEKTUBHOCTh KaTaJIM3aTOPOB, UUCIIO 0OOPOTOB.
ocobennocmu OCOOEHHOCTH JHEPreTHYecKOro Mpoduis KaTATUTHUYECKUX PEeaKIii.
KuHemuKku OOw1ast KUHETHYECKasi cXeMa KaTaluTH4ecKoil peakuuu. IIpomexyTounbie
kamanumuyeckux | npoayktel Appenuyca u Banr-I'odpda. Kunetnka aBTOKaTaaIuTHUYECKUX
peakuuii peakiuii. Kunernueckas cxema. JluddepeHuuanbHoe U HMHTErpajbHOE
YpaBHEHUS.
Tema 6. Kuneruka peakuuii cienquduueckoro 1 o0Lero KUcJIOTHOIO U OCHOBHOTO
Kucnomno — KaTaJn3a. MeXaHu3Mbl peaklui U JIMMUTHPYIOIIHAE CTaguu IIPOLIECCOB.
OCHOGHOIL Kunernueckue ypaBHeHMs. DKCHEPUMEHTAIbHOE OINpE/EIeHUuEe 0OLIero u
Kamanu3z crenuguUeckoro Karanuza. YpaBHeHMs bpeHcTena M COOTHOIIEHUS
JUHEUHOCTU. IlepBUYHBIM M BTOPUYHBIM KUHETUYECKUNW H3OTOIHBII
s dext. Conenbie 3P heKTh B KaTausze.
OO0ume npeacTaBieHust 0 HYKI€O(MHIBHOM U 3JIEKTPOGUIBHOM KaTalu3e.
Kunernueckoe  ypaBHeHHE cKopocTU. DakTOpbl, ONpPEIEISIOIINe
3¢ EKTUBHOCTh KaTaju3a U OTIMYAIOIINE HYKICO(UIbHBI U OCHOBHBIN
KaTajaus.
OO6ume mpeacraBaeHus o0 OMPYHKIMOHAIBHOM  Katanuie. Tumbl
OM(pYHKIMOHAIBHBIX KaTalu3aTopoB. TepMOAMHAMUYECKHE OCOOEHHOCTU
peakiuii 6MpyHKIIMOHAIBHOTO KaTaJIn3a.
Tema 7. OO6mme mpexacraBieHuss o (¢GEepMEHTATUBHOM KaTanu3e. MexaHu3M
®Depmenmamue- | GepMeHTaTUBHOro Karainu3a. KuHeTndyeckoe ypaBHEHHE CKOPOCTH.
Hbll Kamaau3 VpaBuenne Muxasmuca-Menten. Koncranta Muxasmuca. CriocoOb
OIIpeeIeHUS KOHCTaHT B YpaBHEHUU Muxasnuca-MeHTeH.
KonkypeHTHOE, HEKOHKYPEHTHOE M  CMEUIaHHO€ HWHIHOMpOBaHUE
(epMEHTATUBHBIX PEaKIHii.
Tema 8. [IpencraBineHne o0 TETEPOreHHOM KaTaju3e, CTaJuud TeTepOreHHON
I'emepozennwvii | KaTanmuTuueckod  peakuuud.  Pomp  ajcopOmuM B TeTEpOreHHO-
Kamanus KaTaJUTHYECKUX peakuusx, U30TepMbl ajacopOuuun Jlenrmiopa. MoHo- u
MIOJINMOJIEKYIISIpHAS ajzicopouus. Kunernka reTepOreHHBIX

KaTaJIuTHYCCKHUX peaKquI B YCIIOBUAX aJICOp6III/IOHHOFO PaBHOBCCHA.




TemaTnyeckui miaan

CopaepxarejbHbIH MOIYJIb 1

KoanyecTBo 4acoB

Ounas ¢popma 00y4eHuUsI

3aounasi popma oOyueHust

B T.4. B T.4.
Ha3zBaHus coepKaTeIbHBIX ol 2 | % |E o | 2 |5 5
MO nﬂﬁpnTeM e = 2 E ?}g%g | = 5| £ ‘%E%g
Ay 5 S |18 &lgexel 55| 8] &lggl>e
Q 5 |Z & |8QITQ = =) & 8YlH\Y
/M > Sl 8 | g 88 S ) 2 = b= R
) = Q| o Y 3) [ Q| o &/ A
= 2 9 |0 ®|E ® = = o |0 R|IE w
8 L% S < § < 8 L% S < E <
Bl 5 |8 S| = 5|8 S|
Tema 1. Ocrnoenvie nons-
mus, NPUHUUNBL U MEMOObl 7 1 2 4 5 5
KUHEMUKU C/IONCHBIX
peakyuil
Tema 2. OCHOGHbleV munoi 32 4 10 8 10 | 29 | 1 3 o5
CILOJCHBIX PeaKyuil
Tema 3. Domoxumuueckue 9 1 5 4 5 10 10
peaxkyuu
Tema 4. I]ennvie peakuuu 9 1 2 4 2 | 10 10
Hmozo no
cooeprcamenvbHomy mooynio | 57 7 14 | 18 | 18 [ 54 | 1 3 | 50
1
Tema 5. Ocnoenvie nonamus
U 0cobennocmu KuHemuKu 5 1 4 5 5
KAmanumuyecKux peaxkyuil
Tema 6. Kucromo - 20 | 2 8 |6 |4 2|1 3| 25
OCHOGHOU Kamaaus
Tema 1. Depmenmamusnulii 12 2 5 5 2 10 10
Kamanu3
Tema 8. I'emepozennotii 14 2 4 6 2 | 10 10
Kamanu3
Hmoczo
no codepicamenbHomy 51 7 14 | 22 | 8 [ 54 |1 3 |50
MoOyiio 2
5. METOJUYECKHUE PEKOMEHJIAIUMU JJIs1 ITPOBEAEHUSA
JIEKIIMOHHBIX, IPAKTHYECKHUX U JTIABOPATOPHBIX 3AHSITUU
TeMbl JIEKIIHOHHBIX 3AHATHM
Ne Konuuecmeo
Hazeanue memuwi
n/n uacoe
1 |OcHOBHBIE MIPUHITUITBI KUHETUKHU CIOKHBIX PEaKIUi U MPUOIHIKEHHBIC 1
METOJIBI €€ OITMCAHUS
2 |KuHeTrka 0OpaTUMBIX pEaKIIHit 1
3 |KuneTuka mapauiebHBIX peaKIuit 1




4  |KuneTuka mociae0BaTeNbHbIX peaKInuil 1
5 |KuHeTnka conpsiKeHHbIX peakluil 1
6 [Kunernka pOTOXMMHYECKHX PEaKLUi 1
7 |KuHeTHKa IEMHbIX PeaKIHi 1
8 [Knaccuduxanus katadIUTUYECKUX PEAKIIMi, OCHOBHBIC MOHSATHS B KaTalln3e 1
OO011Me MPUHLUIIBI ONTMCAHNUS KMHETHKH, aBTOKATATMYECKUE PEAKIINU
9 [Tunsl peakuuii KHCIOTHO—OCHOBHOT'O, HyKJICO(HUIBHOTO, 3JEKTPOPUIBLHOTO 1
1 OU(YHKIIMOHAIIBHOTO KaTalln3a, UX KHHETHYECKOE OMUCaHHe.
10 |[Kunernueckas cxemMa (DEpMEHTATUBHBIX PEAKIH, CXEMbl U KUHETUYECKHE 5
YPaBHEHHMS [l OCHOBHBIX TUTIOB MHTMOMPOBaHUS
11 |[[IpencraBieHue O TeTePOreHHOM Kartanuie, OCHOBHbBIE MPUHIUITBL 2
OMHCAaHUA aJICOPOLIMU U KHHETUKU T'eTepOreHHO-KaTaTUTUYECKUX peaklui
BCEI'O 14
TeMbl J1a00pPaTOPHBIX 3aHATHI
Ne Konuuecmeo
wn Haszeanue memut 4aCos
1 |M3zydeHue cKOpOCTH MHBEPCUH TPOCTHUKOBOTO caxapa. 4
2 |KuneTtnka peaknuu M-XJIOPaHWIMHA C TUKPIIIXJIOPHUIOM B TOJIYOJIE. 4
3 |ABTOKATAIMTUYIECKOE PA3JIOKCHHIE ABEIICBON KHUCIOTHI. 2
4 [uaponu3 KPUCTAUIMYECKOTO (PHOJIECTOBOTO. 6
5 [M3ydyeHue KHHETHUKM aUUIONIHM3a OIHUXJOPTHIPHHA B MPHCYTCTBUU
OpPraHMYeCKUX OCHOBaHMHU (BHeApeHa B Y4eOHBIH MpoLecc MO pe3ysbTaTaM 10
HUP 17-1BB/29 «OxcupanTHble W aHTHOKCHJAHTHBIE XHMUYECKUE
CHCTEMBI IPUPOHOTO MPOUCXOXKIICHHS).
6 |OmpeneneHue KOJIMYECTBAa KUCIOTHBIX LEHTpOB Ha moBepxHOcTH AlyOs3 2
(Zn0) no ancopOIMK MHIUKATOPOB
BCEI'O 28
6. METOAMYECKHUE PEKOMEHJALIUU ITO OPTAHU3ALIUN
CAMOCTOSTEJABHOMN PABOTHI CTYJEHTOB
Oprannsanus caMoCTOSTeIbHON PadoThI CTYICHTOB
) Konuuecmeo
wn Ha3zeanue memuwi wacos
1 |OcHOBHBIEC IOHATHS, IPHHIIUIIBI ¥ METOJIBI KHHETHKH CIIOXHBIX PEaKIIit 6
2 |OCHOBHBIEC THUTIBI CIIOKHBIX PEAKITHIA 18
3 |Doroxmmuueckue peakuu 6
4  |[lenHBIC peAKITUH 6
5 |OcHoBHbIE OHATHUS U OCOOEHHOCTH KMHETUKH KaTaJTUTHUECKUX PEeaKIni 4
6 |KucioTHO — OCHOBHOM KaTaiu3 10
7 |®epMeHTATUBHBIN KaTallu3 8
8 [CereporenHsrit KaTanus3 8
BCEI'O 66




7. NHIANBUAYAJIBHBIE 3AJTAHUSA

NuauBuayanbHas padora 1
KHHETHYECKOE OITHCAHHE PA3JIHYHBIX THITOB CJI0KHBIX PEAKITHH
Henab: osradenue memooamu pacuema KOHCMAHM CKOPOCHU DJIeMEHMAPHLIX Peakyuil u
UBMEHEeHUsL KOAUYeCmeda UCXOOHbIX 8eujecme U NPoOYKmo8 8 X00e CIAONCHbIX U KAMAIUMUYECKUX
peaxkyuii paziuyHulx Mmunoa.

BAPUAHT Nel
1. N3o0pasute rpaduyeckd 3aBUCUMOCTh KOHIIEHTPAIMA PEAreHTOB W MPOAYKTOB PEAKIHH OT
BPCMCHH:
kl k2
A<T_>B; A+B —=C K> 1; k, < k.
-1
2. Ilpu u3yyeHnn peakuuu Fe3*+Vv3 5 Fe?f+v* MPEJIOKEH CISAYIOUINI MEXaHU3M:
ky
1 Fe3t+ V4 Fe?" + Vo
ky -

VAR Vi Ko, yAVasl

IMonyante Bepaxkenne i [V°']. M3MeHuTCS 1M 5TO BBIpakeHHe, eciam pasHoBeche (1)
yCTaHaBIIMBAaETCS HAMHOTO ObIcTpee, uyeM IMporekaeT craiaus (2). BroiBemere kuHeTHueckoe
ypaBHEHHUE CKOPOCTH 3TOM peakiuu. KakoB mopsiok peakuuun?

3. Jlyist oOpaTuMoii peakiuu
ki
A<—k B
-1
HavyaJIbHbIE KOHIICHTpAIMK BemiecTB A u B: [A]021,33'104 ITa u [B]o=0. Yepes 10 muu mocie
Hayasia peakuuu [A] = 53-10°Hau [B] = 8,0- 10° Ma. Onpenenure [A] yepe3 20 u 40 munH nocne
Havaya peakuuu, ecin Ki/k g = 3.
4. B cucreme uayT Be napajuieNbHbIE PEAKIIUU M0 yPaBHEHUSIM:

K,

Ky
A+B C; B D
HcxonHble KOHLEHTpanuu BeulecTB A U B paBHBI [A]()Z[B]()=1,33-104 [Ta. /laBnenue 3aBucur
OT BPEMEHHU:
Bpewms, ¢ 0 20 40 60 90 120
Ap, I1a 0 213 427 640 960 1226
B MoMmeHT BpemeHn, xorma Ap = 5,2-10° ITa, peakuusi Obuta mpuocTaHoBieHa. Ipu stoM [B] =
3,7-103 [Ma. Onpenenute K; u Ky.
5. [locnenoBarenbHas peakiiys IEPBOTO MOPsIKA MPOTEKAET MO CXEME
A—fpg Kk, ¢
Wcnonb3ysl MaHHBbIE HAauyaJIbHOW KOHIICHTPAIMU MCXOJHOro BemectBa [Alo = 2,5 Monb/n u
KOHCTaHT Ky = 0,2 M, Ky = 0,16 MI/IH-l, BBIUMCIIUTE:
1) kodbdunmentel  Makcumyma  kpuoir  [B] =f(f) (MakcumanbHyHO — KOHIICHTPAIIUIO
IIPOMEKYTOUHOTO MpoAyKTa B u BpeMs ee JOCTHKEHUS);
2) koopauHathl Touku nepernda kpusoii [C] = f(t), coorBeTCTBYIOIIEH tmax;
3) Bpems (t1) 1OCTHIKEHUS KOHIIEHTpAIMK UCX0MHOTO BemecTBa [A]r = 0,5 Monb/;
4) xonuentpaiuu [B]; u [C]; B MOMEHT BpeMeHH 3]
5) Bpems (t2), 3a KOTOpOe KOHICHTpalus MPOMEXyTOYHOro BeriectBa [B], cramer pasnoit 0,2
MOJIB/TI;
6) xouuentpaiuu [B], u [C], B MOMEHT BpeMeHH 1;
7) Touky nepeceuenus kpuBbix [A] = f(t) u [B] = f(t); konnenrpanuto [C] B 3TOT MOMEHT;
8) Ha ocHOBaHMHU TOJIYYEHHBIX JaHHBIX ocTpoiite rpaduk [B] ([A], [C]) = f(1).
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HNuauBuayanbHas padora 2
KHHETHKA HHHI[HUPOBAHHBIX H KATAJTHTHYECKHX PEAKIIHH
Henab: osnadenue memodamu pacuema KOHCMAHM —CKOPOCMU —UHUYUUPDOBAHHLIX U
KamaaumudecKux peakyuti pasiuyHulX munos.
BAPUAHT Nel

1. Ilpu o6myuennu napoB HI Y®-cerom c¢ anmuno#t BomHbl 207 HM obOpasytores Hp u Ip. [pu
sHepruu uznydenus 1 Jx pacnamaercs 0,00044 r HI. Onpenenvte KBaHTOBBIN BBIXO/I.
2. JIu>TUnoBeIi 3(pUp B ONpeIeNeHHBIX YCIOBHAX pasiiaraeTcs IO LEMHOMY HEPa3BETBICHHOMY
MeXaHu3My. 3apOoKJIeHHE IeNH MPOUCXOAUT B pe3ylbTaTe roMoreHHoro paspsiBa cBsizu C—O.
[Ipenmnonarast, 4To peaxiys MPOAODKEHHS e UAET Yepe3 JIBE 3JIEeMEHTapHbIe CTaauH, a THOETb
eI MPOUCXOUT BCIEJICTBUE AUCIIPONIOPLIMOHUPOBAHUS IBYX STUIIbHBIX PAJUKAIIOB, 3aIUIINTE:

1) cxemy mpeanonaraeMoro MexaHu3Mma IEeIHOW pPeaKlnu; 2) CTEXHMOMETPUYECKOe YpaBHCHUE

LEMHON PeakIuy C UCII0JIb30BAaHUEM 3HAUEHUS JAJTUHBI Ienu v = 45; 3) KuHeTH4YecKoe ypaBHEHUE

JUISL U3y4aeMOl peaklMi Ha OCHOBAaHUU IPEJI0AKEHHOIO MEXaHU3Ma.
3. Jlns peakuuu pasnoKeHUs HUTPOAMUIA HEKOTOPHIMH OCHOBHBIMH HOHAMH, YCKOPsIieMOH B
NPUCYTCTBUM aHUOHOB OPTraHMYECKHX KHUCIIOT, IPU KOMHATHOW TeMIlepaType ObLIM ONpeAeIeHBI
KOHCTaHTBI CKOpOCTH K. M3BecTHBbIC KOHCTAHTHI MCCOIMAIMU COOTBETCTBYIONIIMX KHCIOT K,
IIPUBEJICHBI B TA0NIHIIE:

Won Ka k Hon Ka k
dopmuar 2,1 10 0,082 [Iponmmonar 1,3 107 0,649
Anerar 1,8:10° 0,504 | dennnauerar 53-10° | 0,232
TpumeTunanerar 9,4 10° 0,822 Bensoar 6,5 10° 0,189
MomnoxJiopamnerar 1,4 107 0,016 o-Hutpobenzoar 7,3 107 0,0042
Juxnoparnerat 5-10° 0,0007 | I'mapoxkcur 1,81 0 1-10°

Omnpenenute mapameTpsl ypaBHeHusi bpencrena: Ig k = a Ig K, + C (He yuuThIBas TUAPOKCHII).
3areM paccuuTaiiTe KOHCTaHTY CKOPOCTH JUIsl TUAPOKCHIA U OOBSICHUTE OTKJIOHEHHE OT OIbITa
pPacCUMTaHHOM 110 YPABHEHUIO BEJINYNHBI.

4. KuHeTHKa peakiui 3TOKCUYKCYCHON kucaoThl (a = 0,187 Moub/) ¢ snuxioprugpuaom (s = 12,4
MOJIb/JI) B TPUCYTCTBUU HyKJIeoduiapHOro karanuzatopa N,N—auMernwnaHnuinuHa (m, MOJb/J)
OIHCBIBAETCS CIETYIOIUMU TAaHHBIMHU

m = 0,0025momnb/1 m = 0,00375 moas/n m = 0,005momns/n
t,C Pacxon, k-Te1 % t, C Pacxon, k-Te1 % t, C Pacxon, x-Tb1 %

3600 9,09 4800 14,97 3600 14,97
9000 21,39 9600 31,55 7200 28,34
12600 32,62 14400 44,92 10800 43,32
18000 47,06 19200 61,50 14400 58,29
25200 66,84 24000 78,61 18000 72,73
28500 73,26 27000 86,63 21600 87,70

PaccuuraiiTe HaOMOgaeMbIe, KATATUTUYECKYIO U HEKATATUTHYECKYIO KOHCTAHTBI CKOPOCTH.
5. Ilpu goGaBieHUH KOHKYPEHTHOTO MHTHOUTOpPA B (PEPMEHTATUBHYIO CHUCTEMY, MOTUMHSIONTYIOCS
cxeme Muxasnmuca—Menrten (Ky = 2,5 102 mous/nm ), CKOPOCTh peakiui yMEeHbIIIach Ha 60 %.
Konnentpanus cyocrpata pashHa 3,0 1073 MOJIL/,Z[M?’, KOHIIeHTpausi uHruouropa — 3,0- 10
Moutb/am”. Ilpu Kakoil KOHIEHTpanuu cydcTpaTa CKOpoCTh peakiuu cocTaBuT 30 % OT MCXOITHOM,
MIPH TOM K€ KOHIIEHTPAIIMH UHTHOUTOpa’?

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA

1. 3akon peicTByrommx Macce. [IpuHIIAT HE3aBUCUMOCTH TTPOTEKAHUS PEAKITUN.
JInmutupyromas craaus.
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2. KoHcTaHTa CKOpOCTH peakiui, ee pu3ndeckuii cMbIcia. DaKkTOphI, BIUSIOMINE Ha CKOPOCTh
XUMHUYECKOW PEaKLUU.

3. [IpubnmxeHHbIe METOAbl XUMUYECKON KUHETHKH: METObl KBa3UCTAIIMOHAPHBIX
KOHLEHTpalui, U KBa3UPaBHOBECHOI'O IPUOIMKEHUS

4. O6paTtuMble peakuu MepBOro NOpsAKa, HHTErPaTbHOE KHHETUYECKOE YPaBHEHHE

5. [lapasuienbHble OIHOCTOPOHHUE PEAKIIUH.

6. OgHOCTOPOHHME MTOCIEA0BATENbHBIC PEAKIIMH, OCHOBHBIE KHHETHUYECKHE YPABHEHUS.

7. OOmas KuUHETHYEeCKas CcXeMmMa KaTamuTuueckoi peakuuu. Juddepenunansaoe u
MHTErPAJIbHOE YPAaBHEHHUS

8. Turbel MeXaHU3MOB TOMOTEHHOT'O KaTalu3a.

9. IIpUHLHUIIBI KATAIUTUYECKOTO ACHCTBHS KUCIOT U OCHOBAHUU.

10. O6uwmii u cieunpuvecKuii KUCIOTHO-OCHOBHOW KaTanu3. Kunernyeckue ypaBHEHUSI.

11. YpaBuenus bpencreaa v COOTHOMICHUSI IMHEHHOCTH.

12. TlepBUYHBII 1 BTOPUYHBIA KHHETHYECKHA N30TONHBIN 3 (DeKT.

13. Conessie 3¢ heKThI B KaTalu3e.

14. ®axropsl, onpexaenstomue 3PpPEKTUBHOCTh KaTalu3a U OTIUYAOIINE HYKICOPIBHBIN 1
OCHOBHBIM KaTaJu3.

15. Ipunnun X KMKO.

15. Kunetnyeckoe ypaBHEHHE CKOPOCTH Uid ()EPMEHTAaTUBHOTO KaTallu3a. YpaBHEHUE
Muxasnmuca-Menrtesn. Koncranra Muxasnuca.

16. OcHOBHbIE THUIBI HMHTUOMPOBAHUS  (PEPMEHTATUBHBIX  PEAKIMM, OIpelnercHHe
KMHETUYECKUX KOHCTAHT B 3TUX CIIyYasiX.

9.  OBPA3ELl MOAYJIBHOT'O KOHTPOJIA
(obpasey eapuanma u kpumepuu oyeHUBAHUSL)

rOY BIIO «JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»

dakynbTeT XumMuyeckuu
Hanpasnenue noocomosxu: 04.04.01 «Xumusy
Ipoghuns:
IIpoepamma noocomosku: aKademuueckan mazucmpamypa
Cemecmp 2
Yuebnas oucyuniuna «CnodcHble peakyuu 8 OP2aHudecKou XumMuu: KUHemuKa u
Kamanu3zy

MOAYJBbHASA KOHTPOJIbHASI PABOTA 1
BAPHUAHT Nel

1. B COOTBETCTBHUH C MIPUHIIMIIOM HE3aBUCUMOCTH XUMUYECKONH KUHETUKU:
a) CKOPOCTBH JTHO00H CII0KHOM XUMHUYECKON PEaKIIUU OMPENEIIACTCS CKOPOCTHIO CaMO MEICHHOU
ee CTaauu;
0) CKOPOCTH JIFOOO0M XUMHUYECKON PEaKIIU OMPEIEAETCs KOHIICHTPpAIlMeld NCXOIHBIX BEIIECTB U HE
3aBUCHT OT KOHIIEHTPAIIMU TPOMEKYTOUHBIX TPOIYKTOB;
B) Kaxaas u3 peaKHHﬁ, MPOTCKAOIIUX B CUCTEMEC, IMOJYNHACTCA OCHOBHOMY 3aKOHY U ITPOTCKACT
HE3aBHCHUMO OT APYTUX PEaKIUi;
') HE3aBUCHMO OT KOJIMYECTBA PEaKIU B CJI0KHOM PaBHOBECHOM IIPOIIECcCE, paBHOBECHE
coOirofaeTcs B K&KIOW U3 €ro AIEMEHTAPHBIX CTaIHMA.
2.B MOCJICO0BATCIIBHBIX PECAKIUAX THIIA

k k
1
A B 2>~ C
KBa3HMCTAI[HOHAPHAS KOHIICHTPAIIHSI TPOMEKYTOUYHOTO MPOAyKTa B OyaeT 1oCTUTHYTA, €CIIH:
a) 3HaueHue ky Mano; 0) 3HaucHHe Ky Maio;

B) 3HaucHue (K2 — K1) mao; r) ko >> Ky ; 1) ki >>k; .
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3. Boibepute npaBuiIbHBIA BUJ MHTETPATILHOTO KHHETHUECKOTO ypaBHEHUS Il 00paTuMOi

k1
peaKkIMK MEPBOTO MOPsAKA TUTIA A . B
-1
1 [A]y —[4] 1 Xop
=20 . ki+k_)=—In———;
a) (kl + k—l) t ln [A] ] 6) ( 1 + 1) t n [A]O —x,
1 x—x,
B) x =x,{1—exp[—(k;+k_1) t]} r) (ki+k_)= m In ~
4. uterpanbHOE KHHETUYECKOE YpaBHEHUE VISl TapaAJUICIbHBIX PEaKIUi TUTIa
kj

—-..B

A_

L

IIPH YCIIOBUU OTCYTCTBHS IIPOAYKTOB B HAYAJIbHBI MOMEHT BPEMEHU, UMEET CIIECAYIOIUN BUJL:

1 [Alo 1 [A]
= In—=2 . 6 -~ pt .
2 kythy =g lnp ) kit =g gt
1 [A]o —[A] 1 [Alo
B) ki+k,=—In——; r ki+k,==1In .
)t =r T A A (e T
5. B mocieoBaTeIbHbIX PEaKIUAX THITA
k
A—-B K. ¢
CKOpOCTh 00pasoBanus npoaykra peakiuu (d[C]/dt) ¢ Teuennem BpemeH#u:
a) BO3pacTaer; 0) yObIBaer;
B) IIPOXOJIUT Y€PE3 MAKCHUMYM; I') IPOXOJIUT Yepe3 MUHUMYM.

VTBepK/IeHO Ha 3aceJaHny Kadeapbl OMOOPraHNYECKON U OPTaHMYECKON XUMUH
, IpOoTOKOJI Ne OT « » 20 I.

H.o. 3aBenyromiero kadenpoit O.B.bapanosa
IIpenonasarens T.I'.'Tropuna

rOY BIIO JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»

PakynbTeT XUMuyeckuu
Hanpaenenue noocomosxu: 04.04.01 «Xumusny
Ipoghunyw:
IIpoepamma noocomoexu: akademuueckan mazucmpamypa
Cemecmp 2
Yuebnas oucyunauna «CoscHble peakyuu 6 Opeanu4ecKol XumMuu: KUHemuKka u
Kamaauzy

MOAYJBbHAS KOHTPOJIbHASI PABOTA 2
BAPUAHT Nel

1. C uem cBs3aHoO siBIeHUE (ITyOpECIICHITUN?
a) ¢ MPOTEKaHWEM B CHCTeMe 0e3M3ITyuaTebHOTO MePexo/a;
0) ¢ MPOTEKaHWEM B CUCTEME U3TYy4aTeIbHOTO Mepexo/1a 0e3 U3MEHEHUS MYJIbTHIUIETHOCTH;
B) C IPOTEKAHUEM B CUCTEME U3ITyYaTEIbHOIO MEPEX0/Ia C K3BMEHEHHEM MYJIbTUILJIETHOCTH;
T') C MMPOIIECCOM TEPEX0/1a MOJIEKYJI B BO30OYKJIECHHOE COCTOSTHUE TIPH MOTJIONIEHUN CBETa
BEILECTBOM.
2. Ilpy HEKOTOPBIX YCIOBHSX PEAKIs Pa3IoKEeHHUS alleTaIbeTHIa MOKET MPOTEKATh IO
CJEeIYIOIIEMY LEMTHOMY MEXaHU3MY:
a) CH;CHO — CHjz* + CHO¢; 6) CH3* + CH3CHO — CH4 + CH3CO-,
B) CH3CO- — CHj3" + CO; r) 2 CH3CO* — CH3COCOCH:s.
Brigenure 3BeHO 1ieny
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a) peakiuu (a) — (1); 0) peakuuu (a) — (B);

B) peakuuu (6) — (T); r) peakuuu (0) — (B).

3. Ipemnoxkure MexaHW3M KaTAIUTHUYECKOW pPEAKIMM, €CIM W3BECTHO, YTO JUIS TaKHUX
KaTaau3aTopos, kak H', XJopyKcycHas, MypaBbUHAs, YKCYCHAs KMCIIOTBI, XJIOPU] aMMOHHS, BOJIA,
BBIMIOJIHSETCS einHast 3aBucHMMOCTh g K ot pKa karanusaropa.

a) crienu(UIECKU KUCITOTHBIN; 0) OOIIHiT KUCIIOTHBIN;

B) DJICKTPO(DHIIbHBIN; T') HyKJI€O(UIbHBIH.

4. B ciydae crieriupuueckoro oCHOBHOro katanu3sa K, u Ksy MOYKHO onpeesiuTh Mo 3aBUCHMOCTH -
1 1 1 1: 1 1 1 1

A T kK, hy 0k, Tk kKe  [H
sy Koo KoKy »p Koo KoKsy [HT]

1 1 1

B i, T oK
ap K2 2RsH

5. Kakoit ¢pusuueckuii cMbicst nMeeT KoHcTaHTa Muxasmuca Ky ?

a) Ky 4mciIeHHO paBHA KOHIIGHTpaUuu epMeHTa, 00eceunBaronieil MaKCUMaIIbHYIO0 CKOPOCTh

(bepMeHTaTUBHON peakLuy;

0) Kv uuciieHHO paBHA KOHIIEHTpaluu cyocTpara, o0ecneunBaroiie MakCUMaJIbHYI0 CKOPOCTh

(bepMeHTaTUBHON peakLuy;

B) Ky umCrieHHO paBHA KOHIIEHTpauu GepMeHTa, IIPU KOTOPOH CKOPOCTh PEaKLIUU paBHA

HOJIOBUHE MaKCUMAJIbHOI;

r) Ky 4MCIIEHHO paBHa KOHIIEHTpALMU CcyOcTpaTa, Ipyu KOTOPOH CKOPOCTh peakluu paBHA

HOJIOBUHE MaKCUMAaJIbHOM.

x[H3O+] ! F) k3@p = kz KSH/[H30+] .

VYTBepKIeHO Ha 3aceaHnu Kadeapbl OMOOPraHNUYeCKON U OPraHudeCcKOl XUMHH

poTokoJ Ne OT « » 20 I.
H.o. 3aBenyromiero kadenpoit O.B.bapanosa
IIpenonasarens T.I'.'Tropuna

KpuTepnu OH€HUBAHUA MOAYJBHOI'0 KOHTPOJIA

Homep 3a0anusn Koauuecmeo oannoe
1

2

3

4

5

Bcezo 10

NINININIDN

10. OBPA3EL DK3AMEHAIIMOHHOT' O BUJIETA
(meopemuueckue 8ONPOCyL K IK3AMEHY, 0bpasey duiema u Kpumepuu OYeHuU8aHus)

Teopemuueckue 6onpocwi K IK3ameHy
1. TlpuHUMIIBI H3YYEHUS CIOXKHBIX peakiuil (MIPUHIUI HE3aBUCUMOCTH OTHENbHBIX CTaJui
CIIOYKHBIX PEaKIHid, IETATBHOTO PAaBHOBECHS, IMMUTUPYIOIIAs CTA/INsA).
2. TlpubmmkeHHBIE METOJBI XMMUYECKONH KMHETHKH: METOJ KBa3HCTAI[MOHAPHBIX KOHIICHTPAIWH,
KBa3MPaBHOBECHUX MPUOIKEHUH.
3. OOparumble peakuuu mnepBoro mnopsaka. Kunermueckas cxema. Juddepenunansnoe u
UHTEerpajgbHoe ypaBHeHHs. KOHCTaHTa paBHOBECHS.
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4. TlapannenpHble peakiuu mepBoro mnopsaka. Kunermueckas cxema. [uddepennmanbroe u
MHTETPAIbHOE YPaBHEHHUS.

5. [locnenoBarenbHbIE peakiuu nepBoro nopsaka. AuddepennnanbHoe U UHTErpalbHOE YpaBHEHHE.
6. IIpomMexyTouHBI TPOIYKT B TIOCIENOBaTEIbHOM peakimu. OnpenelieHne ero KOHIIGHTpAaIud |
MaKCHMAJILHOTO BPEMEHH HAKOTLICHUS.

7. IlocnenoBarenbHbIE peakiUK epBoro nopsjaka. [lepexomnoe v BeKkoBoe paBHOBECHE.

8. ®oroxumuyeckue peakiud. OCHOBHbIE 3aKOHBI (DOTOXUMHUH.

9. KBaHTOBBII BBIXO] (poTOXUMHUYECKON peakuuu. [IpuHIun GOTOXMMHUYECKON SKBUBAJICHTHOCTH.
10. IlepBuuHble U BTOpUYHBIE (POTOXUMUUYECKHE IMPOIECCHI.

11. ®nyopecuennus. [Ipouecchl, BbI3BaHHBIE (POTOBO30YKACHUEM U I€3aKTUBALIMEH MOJIEKYJIBI.

12. Kuneruka ¢pu. Kunernyeckas cxema Illtepaa-donbmepa.

13. llenHbie peaknuu, cxeMa U OCHOBHBIC CTaauu. JINHEHHBIN U KBAPATHUHBINA OOPBIB.

14. CxopocCThb LIETIHBIX PEaKIINiil, 3aBUCUMOCTh OT OT KOHLIEHTPALUA HHUIIUATOPA.

15. 3BeHo, cpenHss AJIMHA LETH.

16. OGmue mpencTaBiIeHHs O KaTanu3aTopax U HHTrUOUTOpax.

17. Duepreruyeckue AUarpaMMbl KaTAIUTHUECKUX PEAKIIUH.

18. ABTOKaTaTUTHYECKUE PECAKIIHH.

19. O6mas kuHeTHYecKasi cxeMa KaTanutudeckor peakiuu. Juddepennmanbuoe u nHTErpantbHOe
YpaBHEHHUS.

20. IIpomesxyTounbie mpoayKTel Appernyca u Bant-I'odda.

21. Turnbl MEXaHU3MOB TOMOTEHHOTO KaTalu3a.

22. Cnenuduveckuii KUCIOTHBIA M OCHOBHOU KaTanu3. KuneTnueckue ypaBHEHUS.

23. O0muii KUCIOTHBIA M OCHOBHOM KaTanu3. Kunetnyeckue ypaBHEHHUS.

24. OIHOBPEMEHHBIM KaTalu3 peaklMu KUCIOTaMU M OCHOBAHMSIMH, 3aBHCHMOCTBH Kaxymieics
KOHCTaHTBI CKOpocTH OT pH.

25. Koppensiironnsie cooTHomeHus: bpencrena—IlonsHu (COOTHOIICHHS TMHEHHOCTH), YpaBHEHHE
bpeHncrena.

26. ConeBble 3 GEKTHI B KaTaIu3e.

27. OOmme mpeacTaBleHUs ©  TpeOOBaHWUS I OCYIICCTBICHUS  HYKICO(PHIEHOTO
(anextpodunabHOro) karanusza. Kunernueckoe ypaBHEHUE CKOPOCTH.

28. ®axTopbl, ompeaerstomue >PPEKTUBHOCTh KaTalW3a M OTJIMYAIOUINE HYKICOPUIbHBIA H
OCHOBHBIM KaTaJu3.

29. OOmmue mnpeacTaBiIeHUs O OMPYHKIMOHAIBHOM Karaiuse. Llukimudeckoe mnepexogHoe
COCTOSIHHE.

30. TepmMommHAMHYECKHE OCOOCHHOCTH peaKIuii OMPYHKIIMOHATBHOTO KaTalm3a.

31. Kuneruka ¢epMeHTaTUBHBIX peakuui. YpaBHeHue Muxasnmuca-Menten. KoHncTtanra
Muxasnuca.

32. Crioco0Osl orpe/iesieHusl KOHCTaHT B YpaBHeHUN Muxalsnuca-MeHTeH.

33. Tunbl MHrUOMpPOBaHUs (PEPMEHTATUBHBIX PEAKIMi, CXEMbl 1 OCHOBHbIE KUHETHUYECKHE YPABHEHHS
JUTSL HUX.

34. OOmwme TpeCTaBICHUS O TeTeporeHHOM Katanmuie. CTajuy TeTepOreHHON KaTalMTHYEeCKON
pEaKINH.

35. ®usuueckas ancopOrusi u xemocopouus. Pons muddysun u agcopbumu B reTepoOTreHHO-
KaTATUTHYECKUX PEAKIIHSIX.

36. N3oTepma ancopOiun Jlenrmiopa.

37. YpaBHEHUS, ONKMCHIBAIOIINE MOHO- M MOJUMOJIEKYIISIPHYIO aJCOPOIIHIO.

38. KuHeTHKa reTeporeHHbIX KaTaJTUTHYSCKUX PEaKIMi B YCIOBHUSIX aJICOPOIIMOHHOTO PaBHOBECHS
(MOHO- ¥ OMUMOJIEKYJISIPHbIE PEAKIINHN).
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IOy BIIO «IOHEIKA HAIIMOHAJIbHBIII YHUBEPCUTET»

dakynpTeT XUMUYECKUIL

Hanpaenenue noocomosxu: 04.04.01 «Xumusn»

Ipoghuns:

Ilpoepamma noocomosxu: aKademuyecKkan Mazucmpamypa

Cemecmp 2

Yuebnas oucyuniuna «Cnoicnvle peakyuu 8 OP2AHUYECKOU XUMUU: KUHEMUKA U

Kamanuu3zy

BUJIET Nel

1. TlocnenoBaTenbHbIe pPEAKIMU TEPBOTO TMOpsAKa — TUPQPEPEHIMATbHOE W HHTErPaIbHOES
ypaBHeHue. OnpeseneHne KOHIICHTPAIMA ¥ MAaKCUMAIILHOTO BPEMEHH HAKOIUICHHS MPOMEXYTOYHOTO
MPOJIYKTA.

2. O0mwii KNCIOTHO-OCHOBHBIN KaTann3. Kunetndeckue ypaBHEHHUS.
3. VYkcycHas kuciora npu Ttemneparype 700 °C  pasnmaraercs OAZHOBPEMEHHO I10 JIBYM
HaIlPaBJICHUSIM:

CH,COOH—:— CH, +CO,
CH,COOH—%— CH,CO+H,0

[lepuon momypacnaga yKCyCHOW KHCJIOTHI HE 3aBUCHUT OT HA4YaJbHOM KOHIIEHTPAIlMU U PaBEH
0,087 c. OtHomieHne uuciaa MoJied OOpa30BaBIIMXCS METaHA U KeTeHa B JIIOOOH MOMEHT
Bpemenu paBHo (,8. PaccumTaTh 3HaueHHWE CyMMapHOM KOHCTaHThI CKOPOCTH M 3HAYCHUS
KOHCTAHT CKOPOCTEH KaXJ10il U3 peakInil.
4. Ilpum mponyckaHuu cBera ¢ JUIMHOM BoiHBI A = 436 HM B TeueHue 900 c uepe3 pacTBOp
YETHIPEXXJIOPUCTOTO YTIIEPOJa, COJEpKallero OpoM U KOPHUYHYIO KHCIOTY, YCTAHOBJIEHO, YTO
BEJTMYMHA TIOTJIONIEHHON YHeprun paBHa 1,92- 107 I[m-c'l, a KOJIMYECTBO OpoMa YMEHBIIMIOCH Ha
3,83 10'° MoOJIeKyJl. PaccunTaiiTe KBaHTOBBINM BBIXOJ IIPOLIECCA.

5. I'maponus aneTwixoiarHa GEepMEHTOM XOJIUHACTEPA30i OCYILECTBIIAETCS 110 MEXaHU3MY:
ky

k
1)S+E c 2) C—> P +E

kg
-4 - -2 -1
Mpu [S] = 2,5:10°M, [Elo= 10’ M ckopocTh peakiuunm Obuta paBHa 1,4-107>M-c .
CrnexTpalbHBIMH METOJJaMU YCTQHOBJIEHO, YTO B 3TuX ycioBusax 20% depmeHTa HaxoauTcs B
dopme KoMIUIeKca ¢ aneTHiaxoauHoM. Onpeenure Beaudrny Ky, 1 koHCcTaHTY Muxasmuca Ky

VYTBepxkaeHo Ha 3aceaHuu Kadeapbl OMOOPTraHUYECKON U OPraHUIECKON XUMUH

poTOKOJ Ne OT « » 20 T.
H.o. 3aBenyromiero kadeapoii O.B.bapanosa
IIpenonaBarens T.I'.Tropuna

Kpumepuu OoUeHuesanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 20
4 20
5 20
Bcero 100 6ans10B
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11. OBPA3EIl TECTOBOI'O 3AJJAHUS (npu nanruuuu)
12. KPUTEPUU OLIEHUBAHUSA
[To xypcy mnpeamnonaraercs TMPOBEICHUE [BYX TPOMEKYTOYHBIX aTTeCTallud B BUJC
MOJIYJILHOTO KOHTPOJISA, BBIMOJIHCHHE WHIUBUIYAIbHON paOOThI (IBYX WHIWBHIYAJIbHBIX 3aTaHHI)

1 DK3aMcHa. DK3aMeH CAAa0T CTYACHTHI C LCJIbIO ITOBLIIICHUA peﬁTHHFa.

Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHN bl
6 npoyecce uzyueHus OUCUUNIUHDI

CPC
Opranu3anuoHHoO- 0 Beero
HAUBHIYAJIbHAS .
yueOHasi paboTa CTyIeHTa JAMBHAY MoayabHbIii KOHTPOJIb
pabora
Max_30 Gamos max _50 o6amos max _20 GamioB
BBITIOJTHEHUE
[To 5 GamoB 3a WHUBU1yaJIbHOTO
BBITMIOJIHEHHE U CAAYY JIOMAIITHETO 3aJaHHUS: 10 6am10B 1o KaxkaA0My 100 6amnoB

1abopaTOPHBIX paboT |10 5 OaJUTOB 3a pelIeHre |  MOJYJIBHOMY KOHTPOJIIO
1 3aaun B KaXKJIOM U3
2-X 3aaHni

HlIxana coomeemcmeusn 617106 HAUUOHAIbHOU UIKATlE

Onenka Ounenka no OneHka 1o rocy1apcTBeHHON IKaJie Ounenka no
no mkaje | 100-6anabHolM (3x3aMeH, TupPepeHUINPOBAHHBIN 3a4eT) rocy1apcTBeHHOI
ECTS HIKaJ1e HIKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (yIOBIETBOPHUTENHHO) 3a4TE€HO
E 60-69 3 (YyIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIBHO) HE 3a4TEHO

C BO3MOXHOCTBIO TOBTOPHOM CHa4H
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOXHOCTBIO TIOBTOPHOM CIIau¥l TIPH YCIOBHH
00s13aTeILHOTO HAOOpa JTOTIOTHUTEIIBHBIX 0aJIJIOB

13. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O TIPOLHECCA

Jlex1noHHbIE 3aHATUSA IPOBOAATCA B ayAUTOPUH, OCHALLIEHHOW MYJIBTUMEANIHON TEXHUKON U
nockoi. JlabopaTtopHbie 3aHATHS TPOBOIATCS B yaeOHO JTab0paTOpuu, OCHAIIEHHOW CIIeIIUaTbHBIM
000pyI0BaHUEM, U B KOMIIBIOTEPHOM KJIacce, 000PYZI0BaHHOM KOMIIBIOTEpAMU C JIMIEH3MOHHBIM
IIPOrpaMMHBIM 0OecTieYeHUEM, TOCTYIIOM K ceTu MHTepHeT, croiaMu, 10CKOii.

[IepcoHaNIbHBIN KOMITBIOTED
MynabTUMEAUHHBIN TPOEKTOP
Cnexrpodoromerp KOK-3
pH-metp 150-MU
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VYcraHoBKa 1J11 apreHTOMETPUYECKOTO TUTPOBAHUS
BopoctpyitHblil 1 MacCJITHBIN HACOCHI
TexXHOXUMUYSCKHE BECHI

AHanuTHYECKHUE BECHI

JHuctriarop

[Honspumerp

YaeTparepmocrar

KommekT cnenuanbHOM XUMHUYECKON MOCYAbI
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14.

PEKOMEH/IOBAHHAS JIMTEPATYPA

Ne
n/n

HaumenoBanue

Koia-Bo
IK3EMILISIPOB
B OnOJHMoOTEKE

JouHY

Hanuumne
3JIEKTPOHHOM
BEPCHHU B
IbC

Ocnoenasa numepamypa

baxtun C.I'., Twopuna T.I'., CunenbHukoBa M.A.
Karanus B OpraHUYeCcKOn XHMHH. Kunernka
KaTAIMTHYECKUX peakuuid. YuyeOHoe mocobue. [lonerk:
HouHY, 2016. - 119 c.

Tropuna T.I'., Cunensauxkosa M.A., baxtun C.I'.
Kuneruka karanutuueckux peakuuil. COOpHUK 3a1a4 JUis
CaMOCTOSITENIbHON paboThl. YueOHoe mocodue. [JoHerk:
HouHY, 2020. — 102 c.

DNEeKTPOHHBIN
pecype

Kunernka oprannyeckux peakuuid. KHHeTHKa CI0KHBIX
peakiuii.: nabopatopHsiii mpakTukyMm / coct.: E.H. IlIBen,
M.A. CunenpaukoBa, FO.H. becrranbko. — JloHenk:
HouHY, 2011. - 70 c.

Yepenanos, B. A. Xumuueckas KuHeTuKa : [yueo.
nocobue] / B. A. Uepenanos, T. B. Akcenosa ; M-Bo
oOpasoBanus u Hayku P®, Ypan. denep. yH-T. —
ExarepunOypr : u3a-so Ypan. yH-ta, 2016. — 132 c.

Kuneruka 1 KaTaiu3 XMMHUYECKHX MPOIECCOB
[DneKTpoHHBIH pecypc]: yueOHO-MeToIn4ecKoe mocooue
/ M.B. bornanos, A.C. IToutoBanosa, A.B. Manxkos, /I.C.
Kocsxkos, H.JI. UBanuenko; CeB. (ApkTHu.) dpeaep. yH-T
uM. M.B. JlIomonocoBa. — Apxanrensck: CADY, 2018. —
107 ¢

Jlonoanumensnasn numepamypa

IIpakTHKyM 10 XUMUYECKON KHHETHKE U KaTalau3y: s
CTYIEeHTOB crelnl. «Xumus» / coct.: H.W. benas, A.B.
bensrii, JI.M. [Iponbko, T.b. IHonmumyk. — Jlonenk:
HounHY, 2013. — 128 c.
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BaitpamoB B.M. OCHOBBI XUMUYECKON KUHETUKH U
katanu3za. [log pen. akan. PAH B.B. Jlynuna. YueO.
nmocoOue JyIst CTy/I. BhICII. yuel. 3aBenenuii / B.M.
Baiipamos M.: M3n. nentp "Akanemus", 2003. 256 c.

CemuoxuH U. A., Ctpaxos b. B., Ocunos A. 1.
Kunernka xumuyeckux peakuuit: Yue0. mocooue. — M.:
Usn-so MI'Y, 1995. - 351 ¢

11

ITaguenkos, I'. M. XuMnueckas KHHETUKA U KaTalu3 :
[Vueb. mocobue st CTy/IEHTOB XUM. Ml XUM.-TE€XHOJ.
creu. By3oB] / I'. M. [lanuenkos, B. I1. JleGexnes. - 3-¢
n3g. - M. : Xumusg, 1985. - 592 c.

10.

JIntBunenko JI.M., Oneiinnk H.M. Mexanu3mbl
JIEUCTBUS OPraHUYECKUX KaTann3aTopoB. OCHOBHBIN U
HykneopuibHbIM katanu3. K.: Haykosa gymka, 1984. —
264 c.

11.

Epewmun, E. H. OcHOBBI XUMHUECKOM KMHETHKH : [YueO.




19

nocobue st xuMm. ¢ak. yu-toB] / E. H. Epemus. - 2-e
n3a. - M. : Beic. mik., 1976. - 374 c.

15. UH®OPMAIINOHHBIE PECYPChbI
(¢ ykazanuem nazsanus u NOIHO20 INEKMPOHHO20 AOpeca)

https://elibrary.ru/ (Hayunast snekTponHas OuOIHOTEKA).
rushim.ru/books/books.htm (DnekTponnas 6ubIMOTEKA IO XMMUHU M TEXHUKE).
library.donnu.ru (Hayunas 6ubnauoreka JlonHY).

http://mondnr.ru/ — MunuctepcTBo oOpa3zoBanuss W Hayku Jlomernkoit HapomHoi
Pecriybnmuku

http://resobrnadzor.ru/ — PecnyOmukanckas ciy:kb6a IO KOHTPOJNIO M Haa3opy B cdepe
00pa3oBaHus U HAYKU

16. NPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopamuenas nuyensus JJOHHY Ne 46484614)

2. Microsoft Office (kopnopamusnas nuyensus JJOHHY Ne 46472919)

3. Microsoft Visual Studio (nuyensust npoecpammor DreamSpark s svlcuiux yuebnvix 3a6edenuil)

4. Jluyensuu GPL, Apache, BSD 0ns c60000H020 npocpammHnoz2o obecneyenus:- Anmusupyc
Kacnepckozo,- Adobe Acrobat Reader;- xPDF.

PaGouass mnporpaMma paccMOTpeHa U IepeyTBepXkKJeHa Ha 3aceJaHuu Kadeapsl
OMOOpraHNYECKON U OPraHNYEeCKOW XUMHHU
¢ u3MeHeHusIMu (0e3 n3menenuit) Ha 20 TO/I.

13 2

[Tpotokon Ne OT 20 T

3aBenyrouuii. kadeapoit
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