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Pa6ogas mporpamMma AucHAMIMHE «CJI0KHBbIE PeaKIMH B OPraHMYeCKOH XHMHH:
KMHETHKA W KATAJIU3» U1 00ydalolmxcs 10 HampaBieHxio moarotopku 04.04.01 Xwumus
(Marrcrepckas  nporpamMma:  XuMus), COCTaBleHa Ha OcHOBanuM  (dejepaabHOro
roCy/IapCTBEHHOr0 00pa30BaTebHOTO CTaHJapTa BHICHIETO 00pa3oBaHHs — Markcrparypa Io
HanpaBlnenuto moarotokd 04.04.01 Xumusi, yTBEpXIECHHOTO NpuKasoM MunucTepcTBa
oGpasoBanus W Hayku Poccmiickoit @enepauuy or 13 mions 2017 r. Ne 655 (¢ u3M. ® 1om.),
ITopsigka  OpraHuM3aliii W OCYIIECTBIEHHsS  0o0pa3oBareNbHOW  IEATENHHOCTH IO
o6pa3oBaTeNbHEIM [pOrpaMMaM  BhICIiero o0pa3oBaHHMs — mporpamMmaM —OakalaBpHaTa,
HporpaMMaM  CHE[HaMTeTa, IporpaMMaM — MAarucTparypbl, YTBEPXKICHHOrO — HPHKa30M
MuHnCTepeTBa HayKK | BhicIIero obpasosanust Poccuiickoit ®enepanuu ot 06 anpenst 2021 r.

Ne 245 (c ¥3M. ¥ JIOIL), B COOTBETCTBHM C YYeOHBIM ILUIAHOM, YTBEPXKICHHBIM YYECHbIM COBETOM
®I'BOY BO «Jlonl'Y» ms Habopa 2024 rona.

Pazpabotumk:

K.X.H., JIOIEHT kadeapsl OHOXHMHH M OpraHMYeCKOM /ﬂ
/ C.I. baxtun

XUMHH

PaGogas nporpaMma yTBepX/ieHa Ha 3acelaHiH Kadepsl GMOXUMHM ¥ OPraHHYeCKOH XHMHH.
IMpotokon ot 26.03.2024 r. Ne 9

/z |
Vo a

COI'JTACOBAHO: f

Jlexan xuMudeckoro GakyjbTeTa i W C.I'. baxTun
28.03.2024 r.

VueOHO-MeToaguYeCcKass KOMUCCHUS XUMHYECKOTO (.’paxynme'ra

IMporokoin ot 27.03.2024 1. Ne 2
IIpencenarens P LLLL P.H. JIeira

a—

3asenyrommii kadeapoi O.B. Bapanosa

PykoBomuTeNb OCHOBHOM IIPOGECCHOHATTEHOM
00pa3oBaTeIbHOH MPOrpaMMBl,

I-p XHM. HayK, Ipod. A.C. AnemacoBa
28.03.2024 r. 9KCVO
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K npenBapuUTENIbHON MOArOTOBKE O0yYaOUINXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBACTCS U3yUEHHE JAHHOM:

JTMCLUUIUIMHBI TpOTpaMMbl OakanaBpuara: Oprannyeckast Xumust, @u3nuecKast XuMusl.

1.2. JlucuuiuiuHbl, KypcoBble pabOThl U NPAKTUKHU, JUI KOTOPBIX OCBOEHHE IJAHHOM
JUCHUTUTMHBI HE00XO0AUMO KaK MPeIIIeCTBYOIIEE:

MexaHnu3mbl (DepMEHTAaTUBHOIO KaTaiu3a, IIpou3BOJICTBEHHas IpaKTHKA: HAy4HO-
uccienoBarenabckas pabora (obOs3arenpHas), [Ipom3BoacTBEHHass MPAKTUKA: MPEATUILIOMHAS
npakTHKa (00s3aTenbHas).

2. OIMMCAHUE JUCHUITJIMHDBI

2.1.  OOmas xapakTepucTUKa

HanmenoBanue nokasarest 3HaYeHNE TIOKA3aTesI
HasBanue oO6pazoBaTebHON MPOrpaMMBbl 04.04.01 Xumus (Marucrepckas mporpamma:
Xumusi)
[udp u Ha3BaHUE B COOTBETCTBUHU C b1.B.OJ.5 CnoxHble peakuuu B
y4eOHBIM TIIIAHOM OpPraHWYECKON XMMUHU: KHHETUKA U KaTau3
Yactb 00pa3oBaTeIbHON NPOTrpaMMBbl BapuatuBHas yacTh: BbIOOp By3a
KosimdyecTBo 3a4eTHBIX eUHUIL / BCEr0 4acoB 3/108

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus

OO011ee KOJIMYECTBO YaCOB
o
E CaMOCTOSI-
®dopma 2, 3 i Sona- i - o
> | 2 JIEKIA nmabopa- | TpaKTH TENBLHOMI opMma
00y4eHus 0 3 BCETO
8 OHHBIX | TOPHBIX | YECKHX | paboOThHI + KOHTPOJISI
KOHTPOJIb

QOuHas 1 2 13 26 69 108 3K3aMeH
OuHo- 2 3 3 6 99 108 DK3aMeH
3a0YHas

3. LEJM JUCIUTUIMHBI

Ha ocHOBe wu3y4eHMS TEOPETHYECKMX OCHOB KHHETHKM U KaTalu3a CI0XKHBIX
XUMHUYECKHX  MpPOIECCOB,  METOJOJOTMM  (POpPManbHO-KUHETUYECKOIO  HCCIEI0BaHUS
chopMUpOBaTh y MAaruCTPaHTOB YIJIyOJEHHBbIE NPEACTABICHUS O MPAKTUYECKUX MpHEeMax
MIPOBEACHUS KUHETHYECKUX HCCIEAOBAHUM CIOKHBIX PEAKLUUM, KaTaIUTUYECKUX IPOLIECCOB,
00pabOTKH TMOJYYEHHBIX KUHETHUECKHUX IAHHBIX M BO3MOXKHOCTSIX NPUMEHEHHS MOJyYEHHBIX
3HAHUH JUISL pellICHHUsI HOBBIX HAYYHBIX U NMPAKTHUECKUX 3ajiay B 00J1aCTH KWHETHKH U KaTalu3a.

4. KOMITETEHIIMHM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30BATEJIbBHOU TTPOI'PAMMBI, X UH/IMKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

Komnerenumn WHnukaTtopsl PesynbTarsl o0yueHus

IMK-1. Crmoco6en | HK-1. HM-1. | 3HaeT: OCHOBHBIE THIIBl CIIOKHBIX pEaKUud H
BHIOHPATD u | Beroupaer TEOPETHYECKHE OCHOBBI ONHMCAaHUS HMX KHHETHKH,
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UCIIOJIb30BaTh TEXHUYECKUE OCHOBHBIE METO/Ibl KHHETUUECKUX UCCIIEIOBaHUM;
TCXHHUYCCKUC cpeacrBa n | YMmeer: COIIOCTAaBUTH IMMOJIYYCHHBIC
CpEeACTBAa U METOJbI | METObI HKCIIEpUMEHTAJIbHbIE pe3ysbTaThl c
HUCIBITAaHUH JJIA HCIBITAaHUH (I/IS TCOPCTUUCCKUMU ITOJIOKCHUAMU, CACIATH BbBIBOABI
peLeHus Habopa 10 pe3yibTaTaM MPOBEICHHOMN KCIIepUMEHTAIbHON
UCCIJIEIOBATEIbCKUX | UMEIOLIUXCSA) JUIs | paboThI,
3ajjay  XUMHMUYECKOW | pelIeHus Brnaneer: HaBbIKaMM NpPOBEICHHsSI MaTeMaTHYECKOH
HAIpaBJICHHOCTH IIOCTaBJICHHBIX 06p360TKI/I MOJYUYCHHBIX KHHCTHYCCKUX JaHHBIX
3ajadu, TOTOBUT
OOBEKTHI
HCCIIEIOBaHMS
S. I[TPOI'PAMMA JNCHUIIJIMHBI
Tema Kparkoe conep:kanue TeMbl (BONPOCHI TEMbI)
Paznea 1. Cio:kHble HeKaTAIUTHYECKHE PeaKIui
1. OcHOBHBIE HOHSATHS,

IMPUHOUIIBI 1 METOJbl KHHCTUKHU
CJIOKHBIX peaKHI/Iﬁ

1.1. IlpencraBieHue o CIOKHBIX PEAKIIUSIX.

1.2. OcHOBHBIE IPUHIIUTIBI KHHETHKH CIIOKHBIX PEAKIIHIMA
1.3. IIpubnmkeHHBIE METOABI XUMUYECKON KHHETHKHU

2. OCHOBHBIE THIIbI
peakuuii

CJIOKHBIX

2.1. OGpatumMble peakuu.

2.2. [TapannensHble peakuu

2.3. [locnenoBarenpHbIe peaKkuy MEPBOTO MOPSAKA.

2.4. KuHernyeckasi cxemMa N TIOCIEIOBATEIBHBIX peakiuii 1-ro
MOpsAJKA.

2.5. KuneTnka conpsnKeHHBIX PEaKIii.

3. DoToXUMHUECKHE pCaKknun

3.1. 3akoHBI (OTOXUMUH.

3.2. Kunetnka GpoTOXMMHUYECKHX pEaKITHii.
3.3. Kunetuka dayopecreHuuu.

3.4. Kunernueckas cxema llltepra-donbmepa.

A. llenHble peakuu

4.1. OcHOBHbIE CTaJNH LIETTHBIX HEPA3BETBICHHBIX PEaKLU.

4.2. Crioco0bl OCYLIECTBICHHS CTaJANMN LIETTHBIX peaKIuil.

4.3. Kunernka 1enHBIX HEPa3BETBICHHBIX peakuuid. JINHEHHbIH 1
KBaJIpaTUYHBIH OOPHIB.

Paznen 2. KatantuTnuyeckue peakuuu

5. OcHOBHBIE OHATHUS u
0COOEHHOCTH KUHETHKHA
KaTaJTUTHYECKUX PeaKIui

5.1. OOmue mnpeacTaBleHHs O KaTaiau3aropax M MeXaHU3Max
KaTauausa.

5.2. OcHOBHBIE XapaKTEPUCTUKHN U CBOMCTBA KaTaJIN3aTOPOB.

5.3. OCOOCHHOCTH DHEPreTHYECKOTO TPOQPHIIS KaTaTUTHICCKHX
peaKuuid.

5.4. O0miasi KHUHETHMYecKass CXeMa KaTalUTUYeCKOM peakIuu.
ITpomesxyTounble npoaykTel Apperunyca u Baut-I'odda.

6. KuciiotHo-0CHOBHOM
Karaiaus

6.1. Kunernka peakiuii crieriupuaeckoro KUCIOTHOTO U OCHOBHOTO
KaTaJinsa.

6.2. Kunetnka peaknuii oO0IIEro KHCIOTHOTO W OCHOBHOTO
KaTaJinsa.

6.3. DkcriepuMeHTaIbHAS AU PEpPSHINAINST MEXaHH3MOB OOIIET0
crenugpuUIecKoro Karainsa.
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6.4. YpaBHenus bpeHcrena u COOTHOIICHUS TMHEHHOCTH.

6.5 ConeBble 3¢ heKThI B KaTaIu3e.

6.6. O0mue npeacTaBiIeHUs O HYKJICOUILHOM U YJIEKTPO(OUIEHOM
karanuse. Kunernyeckoe ypaBHEHUE CKOPOCTH.

6.7. ®akrTopsl, omnpenensomue AHHEKTUBHOCTH
OTJIMYAIOIINE HYKICO(DMIbHBIM U OCHOBHBIN KaTallu3.
6.8. O6mme npeacraBiaeHUs 0 OUPYHKITMOHATHPHOM KaTaJIU3e.

Katajluda H

7. ®epMeHTaTUBHBINA KaTaau3

7.1. O6mme mnpexacraBieHuss O (epMEHTATHBHOM  Karause.
MexaHu3m GpepMEHTaTHBHOTO KaTaln3a.
7.2. YpaBHenne Muxasmuca-Mentedn. CrocoObl  onpenencHus

KOHCTaHT B ypaBHeHUH Muxasiuca-MeHTeH.
7.3. OcHOBHBIE THIIBI UHTUOUPOBAaHUS (DEPMEHTATUBHBIX PEAKIIHH,
UX KMHETHYECKOE ONHCaHME.

8. I'eTeporenHslil katanus

8.1. [IpencraBienue O  TeTEPOreHHOM
reTepPOreHHON KaTAIMTHUECKOW PEeaKIInu.
8.2. Poip ancopOumu B TETEPOTreHHO-KATATUTHYCCKUX PEAKIUSX,
U30TepMbl asicopoumu JleHrMropa.

8.3. MoHO- 1 ONUMOJIEKYIIsIpHas aAcopOLus.

8.4. KuHeTMKa TETEpOTreHHBIX KATAIMTHYECKUX pPEaKIUd B
YCIIOBUSIX aJICOPOIIMOHHOTO PAaBHOBECHSI.

8.5. OcHOBHbBIC HamlpaBJICHUS B Pa3BUTHH TEOPUU T'€TEPOrCHHO-
KaTAJIMTUYECKOTO aKTa.

KaTaims3e,  CTaIauu

6. CTPYKTYPA U COAEPXXAHUE JUCHUITJIMHBI

6.1. ®opma oOy4deHus — OUHas

HaumenoBanust pa3aenoB u Tem Komiectso yacos
Jleku. | Jla6op. | Ilpakt. | CPC+K | Bceero

Pazoen 1 7 14 36 57
1. OcHOBHBIE OHATUS, MPUHITUIIBI U METOBI 1 9 10
KHHETUKH CIIOXKHBIX peaKInui
2. OCHOBHBIE THIIBI CIIOKHBIX peaKIni 4 10 9 23
3. DOTOXMMHYECKHE PEAKITNU 1 2 9 12
4. llenHble peakuuu 1 2 9 12
Pazoen 2 6 12 33 51
5. OCHOBHEBIE TTOHITHS U 0COOEHHOCTH 1 8 9
KMHETUKH KaTaJTUTHUECKUX peaKinui
6. KucimoTHoO-0CHOBHOI KaTaiu3 2 7 8 17
7. depMeHTaTUBHBIHN KaTalu3 1 2 8 11
8. 'eTeporeHHsIi KaTtanms 2 3 9 14

6.2. ®opma 00yUdeHHS — OYHO-3209HAS

HanmeHnoBaHwusI pa3ieiioB U TeM Komectso yacos

Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero

Pazoen 1 2 2 48 52
1. OcHOBHBIE TIOHSTHS, TPUHIIAITHI U METOJIBI 1 12 1
KMHETUKHU CIOXKHBIX peakiui
2. OCHOBHBIE THITHI CIIOKHBIX PEaKINi 1 2 12 15
3. DOTOXMMHYECKUE PEAKITHH 12 12




4. llentHbIe peakuu 12 12
Pazoen 2 1 4 51 56
5. OCHOBHBIE IMOHATUA U OCOOEHHOCTH 1 12 13
KMHETUKH KaTaJTUTHYCCKUX PEaKIni
6. K1ciioTHO-0CHOBHOM KaTajan3 2 12 14
7. ®epMEHTATUBHBIN KaTaln3 2 14 16
8. I'eTreporeHHsblil KaTtanus 13 13
7. OLHEHOYHBIE MATEPUAJIBI (CPEJICTBA) ﬂﬂﬂ TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, ITIPOMEXYTOUYHOU ATTECTALIMUA
7.1.  KoHTpoabHBIE BOMPOCHI
1. OcHOBHBIE TIOCTYJIATBI KHWHETHUKU CIOXKHBIX peakiuid. MeToasl CTalMOHAPHBIX

agblrwm

10.
11.
12.
13.

14.

15.
16.
17.
18.
19.

20.

21.

22.

23.

KOHIIEHTPaLUil U KBa3UCTAllMOHAPHOTO IPUOIMKEHUS.

OOparumble peakiy NepBOTro MOPsAAKa, HHTETPATbHOE KNHETHYECKOE YPAaBHCHNE
[TapannenbHble OJHOCTOPOHHUE PEAKIIHH.

OnHOCTOPOHHHKE OCIIEJ0BATENIBHBIE PEAKIIUY, OCHOBHbIE KUHETUUECKUE YPAaBHEHMS.
Kunernueckas cxema, nuddepeHunanbHble 1 UHTErpAIbHbIE YPaBHEHUS U1 cirydas N
HIOCJIEIOBATENNbHBIX PEaKLuil 1-ro nopsaxa.

®oroxumuueckue peakunu. Kunernka goroxumuueckux peakuuid. [Tpunimn
(OTOXMMHUYECKON SKBUBAJICHTHOCTH.

OCHOBHbBIE 3aKOHBI, ONMCBHIBAaIOIIME (POTOXMMHUYECKHE Ipolecchl. llepBuuHble U
BTOpHUYHbIC (OTOXUMHUYECKHE Tporiecchl. KBAHTOBBIN BBIXOJ PEaKILIUH.

Kuneruka ¢ayopecuenuuu.

Llenusle mpomecchl. OCHOBHBIE CTaJUM, MX MPUMEPH A PA3IMYHBIX KIJIACCOB
OpPraHMYECKUX peakuuil.

Kunetnka Hepa3BeTBIEHHBIX IEMHBIX PEaKIUi. 3B€HO U CpeTHS JUINHA IeTIN.

Tumnsl peakiuii 0OpbIBa LIEMH, KWHETUYECKNUE YPABHEHUS JUUIS HUX.

WNHrnOnTOpHI HEHBIX Peakluii U X OCHOBHbIE THIIBL.

VYckopeHue peakuuii HyTeM HWHMLIUHMPOBaHMS U Karanusa. Paszmuume Mexay
WHUIMMPOBAHHBIMUA  (LETHBIMH,  (OTOXMMUYECKUMH) W  KaTaIUTHYECKHUMU
IPOILIECCaMH.

OOmiass kMHEeTHYeCKasl cXeMa KaTaauTUdeckod peakiuu. KuHeTnueckue ypaBHEHUs
TOMOTEHHBIX KaTAINTHYEeCKuX peakuuil. [IpomMexyTouHbsle MpOIyKTBl AppeHnyca H
Bant-T'ododa.

[NonsiTie 00 aBTOKATATUTUYIECKUX PEAKIHSIX, OCHOBHBIE KHHETHUECKHE YPABHEHHUS.
OOmuii u cnenupuUecknii KUCIOTHO-OCHOBHOM KaTanu3. KuneTndeckue ypaBHEHHUsL.
YpaBHeHus bpeHcrena 1 COOTHONIEHUS JIMHEHHOCTH.

CouneBbie Y3 PeKTH B KaTaIU3e.

@dakTopel,  ompexensone  APQGEKTUBHOCTh  KaTajgu3a M OTJIMYAIOLIUe
HYKJICO()UIbHBIN U OCHOBHBIH KaTaius.
[Ipuanun XXMKO.

[Tonsitue o (epMeHTaTUBHBIX peakiysix. KuHeTHdeckoe ypaBHEHHE CKOPOCTH IS
dbepMeHTaTUBHOTO  Karanu3a. YpaBHeHwe  Muxasmuca-Menten.  Koncrtanta
Muxasinuca.

OCHOBHBIE THUIIBI WHTUOMPOBAHHWS (DEPMEHTATUBHBIX pEAKIUH, OMNpeeIcHUE
KMHETUYECKUX KOHCTAHT B ATUX CIydasX.

IIpencraBieHue O reTepOreHHOM KaTaliu3e, CTaIud TeTEePOr€HHOW KATATUTHYECKOU
pEeaKkuuu.
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24. Ponp afcopOIMu B T€TEPOTCHHO-KATAIUTUYECKUX PEAKIUAX, U30TEPMBI aJICOPOIIHT
JIbHrMropa.

25. HemmHIMIOpOBCKHE — M30TEpMBbI  ajgcopOuuu  M3oTepmsr
aziIcopOIMy, ypaBHEHHE MOJUMOJICKYJIIpHO# aacoporuu bOT

26. KuneTuka reTeporeHHbIX KaTaIMTUYECKUX PEAKIMH B YCIOBHAX aiCOPOIMOHHOIO
paBHOBECHS.

MOJIUMOJICKYJISIPHOM

7.2.  Tembl NUCHMEHHBIX PAOOT (THITBI 33/1a4)
Hnoueuoyanvnoe 3adanue no meme «Hyxkneogpunvnuiit kamanuz» (U3 2)

Kunernika peakumu Oensoitnoit  kucinotel ([RCOOH]o = 0,276 wmomw/m) ¢
snmxyopruapuaoM ([Y]o = 12,27 mMonb/1) B NPUCYTCTBUU HYKJICOPHIBHOTO KaTalu3aropa
3-uutpoben3oat rerpastunammonns (Kat) onuceiBaercs cieyomuMi JaHHBIMU:

[Kat] = 0,00250 mosb/m [Kat] = 0,00375 mosib/n [Kat] = 0,00500 moun/n
t,C Pacxon, x-Tb1 % t,C Pacxon, k-Tb1 % t,C Pacxon, k-to1 %
3600 25,5 2700 26,6 1800 24,9
5400 38,2 3600 37,6 2880 36,6
7200 49,5 4500 44,6 3600 46,6
9000 59,3 5400 54,2 5400 65,6
10800 70,7 6300 61,7
7200 69,7
Paccuuraiite HaOmomaeMble, KAaTAJIUTHYECKYI0 UM  HEKATAIUTUYECKYIO KOHCTAHTBI
CKOPOCTH.

Hnousuoyanvnoe 3adanue no meme «DPepmenmamuenviii kamanusz» (U3 3)

Ompenenure

IMPUBCACHHBIX

HHXKE

JAHHBIX

TUI WHTUOMPOBAHUS

IyTaMaTIeruAporeHasbl CaTuuuiIaToM, KOHIEHTpalus kotoporo coctasiser 0,040 MOJTB/IIM® 1

HOJJIEPKUBAETCA  [TOCTOSHHON. BBIUMCINTE KHHETHYECKHE IIapaMeTpsl W KOHCTAHTY
JMCCOIUANUHU (epMEHT-UHTHOUTOPHOT'O KOMILIEKCA.

[S]o- 103, Moms/am® 15 2,0 3,0 40 8,0 16

Vo- 10°, /(am®-MuH) 0,21 0,25 0,28 0,33 0,44 0,40

vi-10%, /(av® - Mun) 0,08 0,10 0,12 0,13 0,16 0,18

Hnousuodyanvnoe 3adanue no meme «I'emepozennniit kamanu3sz» (U3 4)

HccnenoBanace KuHETHKa Ipouecca pasnoxkeHuss N2O Ha 3070TOM KaTaiau3aTrope Ipu
900 °C. IlomyueHsl cnenyromue JaHHbIE:
Pn2o-107°, Tla 0,267 0,181 0,093 0,059
t, c 0 1800 4800 7200
N3BectHo, uyto N20 cnabo copOupyercs Ha Au, a HPOAYKTHl pAa3JIOKEHHUS He
copOupyrotcst coBceM. PaccunTaiite KOHCTaHTY CKOPOCTH JaHHOTO MpoLecca.

KOHTpOHLHaﬂ pa60Ta MO0 TPOBCPKE TEOPCTUUCCKUX 3HaHUIL — MO BCEM TEMaM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJIBHBIX BOIIPOCOB.

Oopaszeuy KP

1. U3o6pazute rpaduueckd 3aBUCHMOCTh KOHIICHTPAIMM pPEAareHTOB U TPOAYKTOB
PEaKIuu OT BPEMCHH:

kl

A——=B;

A+C—2rpiB k, <k,



2. Ilpu oxucnennn yrieBomopoga RH Ha mnopdpupunax wmeramioB (I1D)
HpeAroaraiach ClIeAyIomas CXeMa peakinu:

k
1 o + 0, —~l: Id. 0,
-1
ky
2 1P+, + RH === I10+0,RH
2
3 Md+O0rRH —2» [d+ROOH

BriBeuTe KMHETHYECKOE ypaBHEHHUE JUIS HAKOIUIEHUs mpoaykra peakuuu ROOH: a)
nperonaras, 4ro craaus (3) TMMUTHPYIONIAs; 0) METOAOM CTAIIMOHAPHBIX KOHIICHTPAIHIA.

3. dns peakiuu Mexay MetuiuoauaoM U N,N-1umMeTu1-7-ToayuImHOM

H3C\ + _

CH,
B pacTBOpPE HUTPOOCH30JIA MOJTYYCHBI CIICAYIOIINE JaHHbBIC:
t, MUH 10,2 26,5 36,0 58,0
x/Co 0,175 0,343 0,402 0,523

Hauanbnble koHneHTpanun oboux pearentoB paBHbl 0,05 MOJB/II, TPOAYKT B Mpolecce
peakuuu OTBOAMTCA. BbIBeaWTE KHHETUYECKOE YpPAaBHEHHE, OIKCHIBAIOLICE KUHETHUYECKYIO
KPUBYIO, U PacCUMTANTE KOHCTAHTY CKOPOCTH HpPSAMON peakuuu. EciM mpoayKT peakuuu He
OTBOJIUTCS, TO peakuus sBisercs paBHoBecHOM (K=69,8), paccumraiite KOHCTAaHTY CKOPOCTH
00paTHOM peaKIuu.

4. B cucreme uayT 1Be NapajuleIbHbIE PEAKIUH 110 YPaBHEHUSIM:

Kk k
A+B—1=C; B—=2>D

VcxoaHble KOHIEHTpamuu BemectB A u B pasubl [A]o=[B]o=1,33-10* Ila. JaBnenue
3aBUCUT OT BPEMEHHU:
Bpewms, c | 0 20 40 60 90 120
Ap,TTa |0 213 427 640 960 1226

B MoMeHT BpemeHH, koraa Ap = 5,2:10° Tla, peaxius 6bi1a IprocTaHoBIeHa. [Ipy 3TOM
[B] = 3,7-10° ITa. Onpenenute K1 u Ko.

7.3.  OOpaser cojepaHHs 3K3aMEHAIlMOHHOro Owsera (MpU HAIMYMM SK3aMeHa 10
JUCIUIINHE)

®BI'OY BO JIOHEIIKHUI T'OCYIAPCTBEHHBIN YHUBEPCUTET»
Xumuueckuit GpakyabTeT

Hanpasnenue noarotroBku: 04.04.01 Xumus

Marucrepckas nmporpamma: Xumusn

[Iporpamma moArOTOBKU: aKademuueckas mazucmpamypa

Cemectp 1

VueOHas TUCIHILINHA Cnoscuvle peakyuu 6 opeaHuUYecKoil Xumuu:

KUHemuKa u Kamaniu3
BUJIET Ne 1

1. I/IHTI/I6I/ITOpBI LOCITHBIX peaKLII/Iﬁ 1 NX OCHOBHBIC THIIBI.
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2. O0Omass KMHETHYECKas cXxeMa KaTaJIMTHYeCKOW peakiuu. KuHeTudyeckue ypaBHEHUS
FOMOT€HHBIX KaTaJIUTUYECKUX peakuuid. [Ipomexxyrounble NpoAaykTel AppeHuyca u Bant-

Todda.

3. IlocnemoBarenbHas peaKuus IEepBOro ImopsaKa IIpoTCKaCT 0 CXEME.

A g Kk, ¢

Vcnonp3ys gaHHbIE Ha4adbHON KOHIICHTPAIMK UCXOAHOTro BernectBa [Alo = 2,5 Mo/ 1
xoHcTaHT K1 = 0,2 mun?, ko = 0,16 mun, Berunciure:

1) xoaddumnmentsl makcumyma kpuBoi [B] =f(t) (MakcuManbHYI0 KOHIIEHTPAIIUIO
MIPOMEKYTOUHOTO MPoaAyKTa B 1 Bpems ee noctuxenus);

2) xoopauHaThl ToukH nepernba kpusoii [C] = f(t), coorBeTcTBYIOMIECH tmax;

3) Bpems (t1) mOCTHIKEHHUST KOHLIEHTpAIMK UCXoaHOoTo BertecTBa [A]r = 0,25 Momb/it;

4) xounentpaiuu [B]1 u [C]1 B MOMEHT BpemeHH 1]

5) Bpems (t2), 3a KOTOpOE KOHIICHTpAlLlMs MPOMEXKYTOYHOro BemiectBa [B]z craner
paBHo# 0,2 MoJIB/JT;

6) xounentpaimu [B]2 u [C]2 B MOMEHT BpeMeHH 1o;

7) Touky nepecedenus kpusbix [A] = f(t) u [B] = f(t); konuenrpanuio [C] B 3TOT MOMEHT;

8) Ha OCHOBaHWU MOJYYEHHbBIX JaHHbIX nocTpoiite rpaduk [B] ([A], [C]) = f(t).

YTBepxcz[eHo Ha 3aCCJaHun Ka(l)eﬂpbl OMOXUMHHU U OpFaHHHGCKOﬁ XUMHNHN

2

[TpoTokoa Ne oT,, rojaa

3aB. kadenpoii

JK3aMeHATOP

B ClIydac BCIACHUS yqe6Hor0 mnmponecca € UCIIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘IeHI/I}I n
JUCTaHIIMOHHBIX O6p330BaTeJ'II>HI>IX TCXHOJ’IOFI/II\/JI, COZCPpIKaHUC Ooujera MOXKET OTJIWYATLCS OT
MMPUBCACHHOTO.

8. PACITIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOIIUECA

OO0mast olleHKa 3HaHWM O00y4YaroIIMXCS MO AUCHUIUIMHE MpoBoAuTcs no 100-6annbHoi
HIKajle MCXOJs M3 MaKCUMyMa, IMpHBEJIEeHHOro B Tabiuue Huwke. OpraHu3aluoHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK IOCEMAeMOCTh 3aHSTHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINOJIHEHUE JIOMAIIHMX 3a/laHuil, aKTUBHOCTh BO BpeMs
IIPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUM (ydacTHe B OOCYKIEHHHM TEKYLIero u
NpoiiIeHHOr0 MaTepuaia, peleHne 3a1a4 1 T.11.).

Howmepa paszzaenos Bunst pabot MaxcumanbHoe
KOJIMYECTBO 0aJlJIOB

Beinonnenune 1abopaTOpHBIX paboT 10
1-2 CamocTosTenpHas pabora 10
KonTtposnbHbIe paboThI 30
NTOTI'O 50
DK3aMeH 50
OO0muii uTor 3a cCeMecTp 100

CootsercTBHE 6AJIOB OLICHKE
| Komuuectso Gamios | ECTS | OneHka Mo nATHOANIBHOMN IIKaJIe
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u3 100 Dk3ameH, muddepeHITMpOBaHHBIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIILHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TEHO
0-34 F HEYJIOBJICTBOPUTEIBHO P

9. OBECIIEUEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xone peanu3zanyu TUCHUILTMHBI UCTIOIB3YIOTCS CIEAYIOIINE JOMOTHUTEIbHBIE METOBI
00y4eHHsl, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTalliy 00Yy4aroIuxcs B
3aBUCUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CHEMNBIX U CIIA00BUIALIMX

— ek  OQOpMIISIFOTCS B BHUJAE OJCKTPOHHOTO JIOKYMEHTa, JOCTYIHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIIEMUATU3UPOBAHHBIM TPOrPAMMHBIM 00€CIIeYeHUEM;

— JUIs  BBINIOJHEHWS  3aJaHWss TpM  HEOOXOAWMOCTH  MPEJOCTaBIISACTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE UCTOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 33aJJaHusl OPOPMIISIOTCS YBEIUYEHHBIM HMIPUGTOM.

2) IUTSL TIIYXHUX M CI1a00CTBIIIAIIHX

— JeKUUU 0POPMIIIOTCS B BUJIE JIEKTPOHHOTO TIOKYMEHTA,

— MUCHMEHHBIE 3a[aHUs BHIITOJIHSIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (popMe;

— 9K3aMEeH TMPOBOAUTCA B TNHUCHbMEHHONW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIAL C HapyILIEHUSIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— nexkuuu oQOpMIISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIBI0 KOMITBIOTEPA CO CHEUATU3UPOBAHHBIM IPOTPAMMHBIM 00€CIeueHHEM;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpME MM BBIMOJIHSIOTCS B MHCHMEHHOM
dbopme Ha KOMITBIOTEpE.

IIpy HEOOXOOUMOCTH NpEoyCMaTpUBAEeTCs YBEIMYEHHE BPEMEHHM I IOATOTOBKU
OTBeTA.

[Iponienypa  mpoBeAeHHS  NPOMEXKYTOYHOM  aTTecTalld Ui OOydaroluxcs
YCTAHABJIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICHXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalusi MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYUYEHHs JIOMyCKAeTCs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 1OCTyl K MHPOPMAIIMOHHBIM U Onbinorpaduyeckum pecypcam B CETH
WutepHer Ui Kaxkaoro oOydaromierocs B ¢opMmax, aJalNTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— B IIEUaTHOH (opme;

- B (hopMe ANEKTPOHHOTO JOKYMEHTA.

3) U1 00y4aroIuXcs ¢ HapYIIEHUSIMHU OIIOPHO-/IBUTaTeIbHOTO arapara:

— B IeUaTHOM dopme;
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— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUEHME YYEBHOI'O ITPOLIECCA

JIeKIMOHHBIE 3aHATUS IPOBOAATCS B AayAUTOPUM, OCHAIICHHOW MYJIbTUMEIUNHON
TEXHUKOW W A0cKoi. JlabopaTopHbIe 3aHATHS MPOBOAATCS B yueOHOU jabopaTtopun «KuHeTnka
U MEXaHM3MBl OPraHMYECKUX pPEaKUWi», OCHAIIEHHON CIEMUAIbHBIM JIAOOPATOPHBIM
000pys0BaHUEM, CTOIAMH, JOCKOU.

11. PEKOMEHIAYEMAA JIMTEPATYPA

OcHognas

1. baxtun, C. I'. Karanu3 B opranndeckod Xumuu. KHHETHMKa KaTaaTuTHYECKUX
peakuuii : yaeoHoe nmocooue. / C. I'. baxtun, T. I'. Tropuna, M. A. CunensuukoBa ; 'OY BIIO
«/loneukuii HaumoHanbHbld yHUBepcuTeT». — Joneuk: JJOHHY, 2016. — 119 c. — Tekcr:
AIIEKTPOHHBIN.

2. Tiopuna, T I'. Kuneruka karanutuyeckux peakuuii. COOpHHK 3amad Aus
CaMOCTOSITeNILHON paboThl : yuebnoe mocodme. / T. I'. Tropuna, M.A. Cunensuukosa, C. I'.
baxtun; I'OY BIIO «/loneuxuit HanmoHaneHelii yHuBepcutet». — Jonenk: JOHHY, 2020. —
102 c. — TekcT: 2JIEKTPOHHBIN.

3. Tiopuna, T. I'. KuHeTnka HEKaTAIUTUYECKUX CIOXKHBIX pEaKUuil : ydeOHOe
nocooue / T. I'. Tropuna, M. A. CunensaukoBa, C. I'. Baxtun; I'OY BIIO «/lonenkuii
HalMoHaIbHbINA yHUBepcuTeT». — Joneuk: JJOHHY, 2020. — 129 c. — Tekct: 21€KTPOHHBIN.

4. Ilsen, E.H. Kunernka oprannyeckux peakuui. KuHeTHKa CIOXKHBIX pPEaKIHil.:
naboparopusbrii npaktukym / E. H. lIBen, M. A. CunensaukoBa, lO. H. becnansko. — Jlonenk:
JouHY, 2011. — 70 c. — Tekct: HEOCPEACTBEHHbIH.

5. Yepemnanos, B. A. Xumudeckas KMHeTHKa : ydeOHoe mocooue / B. A. UepemaHos,
T. B. Akcenona ; M-Bo oO6pa3oBanus u Hayku PO, Ypain. denep. yu-1. — EkarepunOypr : u3a-so
VYpan. yu-ta, 2016. — 132 c— TekcT: 2JIeKTpOHHBIN.

6. KuneTtnka u xatann3 XUMHYECKUX MPOIIECCOB : yUeOHO-METOIUYECKOE TocoOue /
M. B. bormanos, A. C. IlouroBanoBa, A.B.Mankos, . C. Kocskos, H.JI. UBanuenko;
CesepHnblii (ApkTHueckuii) ¢penepanbHbiii yaHuBepcuteT M. M. B. JlomoHOCOBa. — ApXaHrenbCek:
CADY, 2018. - 107 c. — TekcT: 2JIEKTPOHHBIN.

Hononnumensnasn

7. JlaBopaTopHbIil MPAaKTUKYM IO XUMUYECKOW KMHETUKE U KaTalnu3y: yueOHoe rnocodue /
H. W. benas u np.; 'OY BIIO «/loHeukuii HanroHanbHbIN yHUBEpcuTeT». — lonenk: JIOHHY,
2018. — TekcT: IEeKTPOHHBIH.

8. Pomanosckuii, b. B. OcHoBBI KaTanu3a : yaue6Hoe nocobue / b. B. Pomanosckuil. — M :
BMHOM. Jla6opatopus 3Hanui, 2014. — 175 ¢. — TekcT: 371€KTPOHHBIN.

9. PomanoBckuii, b. B. OCHOBBI XMMHUYECKOW KUHETHKHU [DIEKTpOHHBIN pecypc]| :
yuebHoe nocobue / b. B. Pomanosckuii. — M : Dk3amen, 2006. — 418 c. — TekcT: 2J1eKTPOHHBIN.

10. baiipamos, B. M. OcHOBBI XMMHUYECKOI KHHETUKH W KaTanu3a. [lox pen. akanx. PAH
B.B. Jlynuna : y4yeOHoe mocoOue aisi CTYACHTOB BBICIIMX Y4eOHBIX 3aBeneHuit / B. M.
Baiipamos. M.: U3n. nentp "Akanemus", 2003. 256 c. — TekcT: HEnoOCpeACTBEHHBIN.

11. Cemmoxun, M. A. KuHeTMka XMMHYECKHX peakiuid : ydeOHoe mocodue /
N. A.Cemuoxun, b. B. Crpaxos, A. U. Ocunos. — M.: U3n-Bo MI'Y, 1995. — 351 c. — Tekcr:
HEIOCPEICTBEHHBIM.

12. IlanyenkoB, I'. M. Xumuueckas KMHETMKAa M KaTaiau3 :@ ydeOHOe IMocoOue st
CTYJEHTOB XHMHUYECKMX M XHMMHMKO-TEXHOJOIMUECKHUX creuuaibHocTeil By3oB / I. M.
[TanuenkoB, B. II. JlebemeB. — 3-¢ m3m. - M. : Xwumusg, 1985. - 592 c¢. — Tekcr:
HEIOCPEICTBEHHBIMN.
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13. JlutBunenko, JI. M. MexaHu3Mbl JCHCTBUS OPraHUYECKUX KaTaJIM3aTOPOB.
OcHoBHbIN U HyKJIeopuabHbIN KaTanu3 / JI. M. JlutBunenko, H. M. Osnelinuk. — K.: HaykoBa
nyMmka, 1984. — 264 c. — TeKCT: HemoCpeICTBEHHBIN.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. HauuonanbHasi 3JIEKTPOHHAas onbIHoTeKA (HOBb): dbenepaipHas
rocyiapctBeHHass umH@popMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocymapcTBeHHas Oubnmmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:

01.09.2023). — Pexxum joctyma: cBOOOIHBIN, moanmucka. HeoOxoauma ycTaHOBKA ITPOTPaMMHOTO
obecrieueHns. — TEKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: nayunas snexkrponHas 6ubauoreka: cailT. — Mocksa, 2000- . —
URL.: https://elibrary.ru (mara oOpamenus: 01.09.2023). — Pexxum goctymna: Jisi aBTOPH30B.
IIOJIB30BaTENEe. —TEeKCT: 2JIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KuOepJlenmnkay: caiit / Accoruanmus
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocrtyna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNEeKTPOHHO-OMOIMOTeYHAs cucremMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum jgoctyna: JUisi aBTOPU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIM.

5. IBC KOpaiitT: snekTpoHHas OubiMoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: i aBTOPU30B.
noJib30Bareneil. — TeKcT: AIeKTPOHHBIN.

6. DIeKTpPOoHHO-0ubIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lorl'Y». —
JHonenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Jocryna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.

7. JJekTpoHHbI kKatajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: snextponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum goctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTBI — 11 nosnb3oBareneit JJoul'Y.

8. Jaextponnblii apxuB Jloul'¥Y: pasgen caiita / Hb Jonl'Y. — Tekcr:
anekTpouubii / DBC oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexxum J10cTyMa: CBOOOIHBIN.

13. ITPOTPAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koproparuBrast uien3ust Joal'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 1st BBRICIINX Y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nunensuun GPL, Apache,
BSD 111 cBOG0JHOTO IPOrpaMMHOTO 00ECTIEYSHHUS).
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