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I. AHHOTAIUA
1. Heap u 3a1a4u AU CHUATIMHBI
Ieab0 OCBOCHUS NUCITUILIMHBI SBJSIETCS (POPMUPOBAHUE Y OO0yJArOITUXCS
KOMITETCHIIUHA, CIIOCOOCTBYIOIMNX MPAaBUILHOMY HMCIOIB30BAHUIO TEOPETUUECKHUX
NpEACTAaBICHUM 11 TpeACKa3aHus W OOBSICHEHUS MEXaHU3MOB peaKIui,
YCTAHOBJICHHSI CTPYKTYPhl OCHOBHBIX M BO3MOXXHBIX IMOOOYHBIX MPOIYKTOB
peakiuu; BIUSHUSA CTPYKTYPHBIX (DAKTOPOB U YCIOBUHN MPOBEIACHUS MPOIIECCOB HA
HaIlpaBJICHUE U CKOPOCTh PEAKIIUM.
3agauyn ocBOEHMS TUCIHUILIHHBI:
® pAacCMOTPEHHE OCHOBHBIX TIOJIXOJOB U HAINpaBJICHUH B TO3HAHHUH
MEXaHU3MOB PEaKITUii;
® BBISBJICHUE POJIU CTPOCHUS OPraHUYECKUX COSTMHEHUMN, YPGDEKTOB cpeibl
U apyrux (akToOpoB HA HANIPaBJICHUE MPOTEKAHUS PEAKIINH;
® pa3BUTHC TMPAKTUYCCKUX HABHIKOB IJIAHUPOBAHHS W OCYIICCTBICHUS
CHUHTE3a OPTaHUYECKUX COCTMHEHUM;
e (QopMHupOBaHUE Y CTYJICHTOB OCHOB IPO(ECCHOHATBLHOIO MBIIUICHUS H
0e301acHoi pabOThI IPU CUHTE3E U AaHAIN3€ OPTaHUYECKUX COCAUHEHUM.
JIGKITMOHHOMY KYpCY COITYTCTBYIOT Ja0OpaTOpPHBIC 3aHATHS C IICNBIO
3aKpEIJICHUSI COOTBETCTBYIOIIUX Pa3/IeIOB TEOPETUYECKOro Marepuaia U
MPUOOPETCHUS MPAKTUYSCKUX HABBIKOB IMPHU PEIICHUU MPOOJIEM, CBS3aHHBIX C
HM3yYCHHEM MEXaHU3MOB PEAKIMK M PEaKIMOHHOW CIIOCOOHOCTH OPraHUYECKHX

COECIVHEHNH.

2. Mecto mucuumimebl B crpykrype OOII
Juciunnraa «MexaHu3Mbl OPTaHUYECKUX PEAKIUI» BXOAUT B DJIEKTUBHbBIC
JTUCIUTUINHBL 3 00s3aTenbHON YacTu bioka 1. «/lucuummuaen yaeOHOro 1aHa.
ConepxaTelbHO B HEW pacCMaTpUBAIOTCS  CIIOCOOBI  YCTaHOBJICHUS
MEXaHU3MOB OPraHMYECKHUX PEAKIMK, BAKHEHIIINE MEXaHU3MbI PEAKIINHN, BIUSTHUE
pasIMYHBIX (PAKTOPOB Ha TMPOTEKAHHE M CKOPOCTh pEAKIHHA, a TakkKe

COBEPIICHCTBYIOTCSI ~ CIOCOOHOCTH  OOy4YarolmUXCd K  CaMOCTOSITEILHOMY



npodeccHoHaNbHOMY  MBIIUIEHHIO. B mporecce 1ab0paTOpHBIX — 3aHATHUN

MarucTpaHThl OBJIAJEBAIOT CHOCO0AMH CAMOCTOSTENIBHOTO IUIAHUPOBAHUA U

OCYILECTBIICHUS CHHTE3a OPraHMYECKUX COSIMHEHUH pa3IMyHBIX KJIACCOB.
OcBoeHHME [aHHOW JUCHUIUIMHBI OyJeT CIocOoOCTBOBATh YCIEUTHOMY

YCBOCHHIO MaTcpuajia MMOCJICAYIOIIUX JAUCHUIIINH, MpeaAyCMOTPCHHBIX

HpOFpaMMOfI, N 3aKJIaJAblBA€CT TCOPCTHUUCCKHUC OCHOBBI IJII  BBIIIOJIHCHHA

MarucTepCKON TUCCEPTALUH.

3. O0bem aucHUIIMHBI: 4 3adeTHBIC eauHUIb], 144 akageMHYCCKHUX Yaca, B TOM
yuciie:

KOHTAKTHAs1 ayaquTopHas padora: nexkiuu - 30 vacos, 1aboparopHsie padotsl - 30
4acoB, B T.4. JJaOOpaTopHasi MpakTU4IecKasi oAroToBka - 30 yacos;

CaMOCTOSITeJIbHAS padoTa: 57 4acoB, KOHTPOJIb 27 4acoB.

4. HJIaHI/IpyeMLIe pe3yJabTaThbl OﬁyquI/IH nmo AucCIuIlJinHe, COOTHECCHHBLIC C

IVIAHMPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTe/ILHOU MPOrPaAMMBbI

PacueTHO-TEOPETUYECKHE

UCCIICIOBaHUA B U30paHHOU
00J1aCTH XUMHUH WA CMEKHBIX
HayK C
COBPEMEHHBIX

WCIIOJIb30BAaHUEM
pubOpOB,
IPOrpaMMHOTO 0OECTICUEHUSI U

[Inanupyemsle  pe3ynbTAThI [Inanupyemblie pe3yabTaThl 00yYEHHS 1O
OCBOEHHSI  00pa30BaTEIbHOMN JUCLIUILIVHE

IIPOrPaMMBI

(popmMupyeMble KOMIETEHIINH )

OIIK-1 CrniocoOen BoimonusTh | OIIK-1.1  Hcnonb3yer — cyllecTByoUMe U
KOMIUIEKCHBIE pa3pabaTbIBa€T HOBBIE METOAMKH TOJYYEHUS U
AKCIIEPUMEHTAIbHBIE U | XapaKTEpHU3alMd BEIIECTB W MaTEpUAIOB LIS

peleHus 3a7a4 B M30paHHO 0071aCTH XUMUW UITH
CMEKHBIX HayK.
OIIK-1.2

o0Opy/oBaHUE, MPOrpaMMHOE OOECHeYeHue Hu
npodecCHOHAIbHBIC 0a3bl JAHHBIX IS PEIICHUS

Ucnons3yer COBPEMEHHOE

3aJ1a4 B M30paHHOM 00JIACTH XUMHUU UM CMEKHBIX

0a3 JAHHBIX | HAYK.

npo¢eCCHOHATBHOTO

Ha3HAYCHUSI.

OIIK-2 Crocoben | OIIK-2.1  TlpoBoguT  KPUTHYECKUM  aHAIM3
aHaJIM3UPOBATh, PE3YJIbTaTOB COOCTBEHHBIX 3KCIIEPUMEHTAIIBHBIX U




pPaCdCTHO-TCOPCTUICCKHUX

XUMHUHN NJIM CMCIKHBIX HAYK.

UHTEPIPETUPOBATH U | paCUeTHO-TEOPETHUECKUX  paboT,  KOPPEKTHO
000011aTh pE3yJIbTaThl | MHTEPIPETUPYET UX.
JKCIIEPUMEHTAIbHBIX u | OIIK-2.2 ®opMynupyeT 3aKIIOYEHHUS] U BBIBOJIBI

M0 pe3yJbTaraM aHAM3a JIMTEPATypPHBIX JIAaHHBIX,
paboT B m30paHHON 007acCTH | COOCTBEHHBIX SKCIEPUMEHTATBHBIX U PAacYeTHO-
XMMHUH WA CMEXHBIX HayK. TEOpPETHUYECKUX pabOT B u30paHHON 00IacTu

5. @opma MpoMeKYTOYHOM aTTeCTALMU
9K3aMeH B 1-M cemectpe.

6. S3bIK npenogaBaHus pyCCKUA.

I1. Conep:xkanue TUCHUILIMHBL, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesiam) ¢

YKazaHUuEM OTBCACHHOI'0 HA HUX KOJIUYECTBA aKaACEMHUYECCKHUX YaCc0B U BU/10B

YUeOHBIX 3aHATUH

peakuuii

Krnaccudukanmst opraHuuecKux peakifuii.
Knaccugukarus pearentoB. O61mas cxema
IIPOTEKaHUs peakiuil. DHepreTuka, KHHETHKA
Y MCCIIEZIOBAHNE MEXAHU3MOB pEaKIU.
Nnentuduxanus NpoayKTOB peaKIH.
Kunernueckue nokaszarenscrsa. M3oTonHbie
s dextsl. nenTudukanms npoMexyTOUHbIX
coequHeHnl. CTepeoXUMUYECKHE
J0Ka3aTeNnbcTBa. MeTO bl yCTaHOBICHUS
MEeXaHU3MOB peakiuil. DaxkTopsl,
OTIpeeNAIONNe KOHCTAHThI PAaBHOBECHS U
CKOPOCTH peaKLuil.

THuIbI MEXXMOEKYISIPHBIX B3aUMOJICHCTBUI B
pacTtBopax. PU3NYECKUE KOHCTAHTBI

YuebHas mporpaMMa — HAMMEHOBAHHE Bcero | KonrakrtHas pabora (yac.) | Camocr.
pa3eNioB U TeM (gac.) | Jlekuuu | Jla6. | Kontp | paborta, B
paboThl | OJb | TOM YHCIE
camoc | KOHTPOJb
T. (uac.)
pao.
BBenenmne. IIpeamer u 3anauun Kypea. 4 4 - - -
OO61re npeacTaBieHus O peakKlIMOHHON
CHOCOOHOCTH OPTaHMYECKUX COCAMHECHUH U
MexaHu3Me peakiur. OCHOBHBIE
HAIpaBJICHUS ¥ ITyTH HAYYHBIX UCCIICIOBAHUN
NpU YCTAHOBJICHUH MEXaHH3MOB
OPraHUYeCKUX PEaKITH.
Tema 1. IlonsaTHe 0 MexaHU3Me 26 6 - 8 12




pactBopuTenei u ux knaccudukamus. Poias
pacTBOpUTEIIEH B XUMUUYECKHUX ITPOLIECCAX.
KosmmuectBeHHbIE TapaMeTPhI MOJISAPHOCTH
pacTBOpPUTEIICH.

Tema 2. KosinuecTBeHHOE
paccMoOTpeHNne peaKIuOHHO
CIOCOOHOCTH OPraHUYeCKHX

coeIUHEeHUuM

[ToHsATHE ONHOTUIIHBIX PEAKUUN U
PEaKLMOHHOM CEpUU, UX IIPUMEPBHI.
KonnyecTBeHHas Mepa peakLHOHHON
criocoOHOCTH coenuHeHui. [IpaBuio
JMHEHHOCTH CBOOOAHBIX SHEPTUH, TPUMEPHI
€ro BbINOIHEHNA. OCHOBHBIE IIPUHLIAIIBI
BIMSIHUS (PAaKTOPOB CTPOCHHUS HA
PEAKIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX
COEIMHEHUI B paBHOBECHBIX U UJIYLIUX JI0
KoH1a npoueccax. Koppensuuonnas cBa3b
PEaKIIMOHHOU CIIOCOOHOCTH M- U K-
3aMELICHHBIX APOMATUYECKUX COEAUHEHNN C
ux cTpoeHueM (ypaBHeHue ['ammera).
XapakTepUCTUKA G-KOHCTAHT 3aMECTUTEIIEH.
CBs13b peaKIMOHHOIN KOHCTaHTHI P B
ypaBHeHHHU ['aMMeTa ¢ MEXaHU3MOM PEaKIMH.
KonkpeTHble npuMepsl, WILTIOCTPUPYIOILIKE
BO3MO>KHOCTb YCTaHOBJICHUSI MEXAHNU3Ma
peakuuu ¥ NpUpOJibl aKTUBUPOBAHHOIO
KOMIUIEKCA C TOMOILIBbIO P-KOHCTAHTBHI.
M3MeHeHne MexaHn3Ma peakiuu B Ipeaesnax
OJTHOW pPeaKkLMOHHOM cepuu (Ha mpumepe
peakuuii HyKJ1eo(pHIbHOTO 3aMeIICHUS
rajjoreHa B OCH3WIXJIOpHJIaX, IET0YHOTO
TUAPOJIN3A AlMIIXJIOPHUI0B, KOHIEHCAIH
apOMaTHUYECKHX aJIbJIETUIOB C IEPBUYHBIMU
aMuHamu 4 1p.). CBS3b BEJIMYUHBI p-
KOHCTaHTBI CO CTENEHBIO Iepeaaun
AJIIEKTPOHHBIX 2(PPEKTOB 3aMECTUTENCH Ha
PEaKLMOHHBIN LIEHTP, BIUSIHAE MOCTUKOBBIX
rpynin. PeakiimonHas KOHCTaHTa Kak
KOJIMYECTBEHHAs! MEpa XUMHUYECKOTO
CTPOEHHS apOMAaTUYECKUX COEAUHEHUM. p-
KoHcTaHTa 1 ycia0BHs IPOTEKaHMsI pEaKLIUK.
OOparienre MexaHi3Ma peakluy P U30-
KMHETH4ecKol Temneparype. [Ipnannsl
OTKJIOHEHHS OT ypaBHeHUs ['ammeTa u ero
Moudukanyu. [lpumenenne npuHIKNIa
JMHEHHOCTH CBOOOIHBIX YHEPTHM K
annpaTHIeCKOMy psAAY, KOJTMUECTBEHHBIH
yueT [-acddexra (ypaBHeHue Tadra).

23

15

Tema 3. Mexanu3mbl
reTepoOJMTHYCCKUX PeaKIMil

28

14




JucconnaTuBHbIC HYKICO(DUIbHBIC
IIPOLIECCHI.

Baxmwueiimme Hykieopuisl ¥ 371eKTpoQUIIbL.
I'eTeponMKIMYECKUE PEAKIIUU KAK IIPOLIECCHI
C ydactueM 0000IIAa0NIUX KUCIOT U
OoCHOBaHUWH. Baxxueime HykieoGub 1
COOTBETCTBYIOILIUE UM
JJIEKTPOOTPHULATEIbHBIE YXOAAIIUE TPYIIIIBI.
Baxwueiimme smekTpoduiibl u
JJIEKTPOIOJIOKUTENBHBIE YXOISIINAE IPYIIIHI.
JucconnaTuBHbIC HYKI€O(DHIbHBIC
npoueccsl. MOHOMOJIEKYIJISpHOE
HYKJICO(DUIBHOE 3aMELICHUE U OTILEIUICHHE.
OO01uue nmpeacTaBaeHMs.

Kuneruka peakuuii. BivssHue CTpyKTypHBIX
(aKTOpOB HA CKOPOCTb Sy U Sg PEaKInid.
Bimstnue pactBopuTeneit B peakuusax
MOJIEKYJISIPHOTO 3aMEILIEHHUS.
N30uparenbHOCTh peaKIui.

Peakuyii MOHOMOJIEKYJISIPHOTO OTLIETICHUS.
CooTHOLIEHHE CKOPOCTEN
MOHOMOJIEKYJISIPHOTO 3aMEIICHUS U
OTILEIUICHHUS.

CHUHXPOHHBIE HYKJIEO(DUIbHBIE TPOLECCHI.
bumonexynspHoe HykieopuibHOE
3ameneHue. BiusHue ctpoeHus cyocrpara.
Crepuueckue (pakTopbl. IEKTPOHHBIE

2 eKThI 3amecTuTeNel B cyocTpare.
IIpupona yxonsamen rpynnsl. Biausaue
pacTBOpUTENEH Ha CKOPOCTH Sy2 peakIuil.
Ponp nHykneodwmna. Hykneopumibnas
peakLnOHHasl CIOCOOHOCTh peareHTa.
PeakiimoHnHas ciocoOOHOCTh aMOUICHTHBIX
Hykseo¢unos. [Tpasuio Kopuomoma.
KoHkypeH1us MOHO- U OMMOJIEKYISIPHOTO
3aMelleHusl.

Peakiun HykJ1€0(pUIBHOTO OTIIETUICHUS.
Kap6annonnslii Mexanusm. bumonexynspHbii
MeXaHU3M. BinsiHuEe CTpOEHMS peareHTOoB.
[To3unmoHHas CENEKTUBHOCTD B PEAKIIUSX
OuMoJIeKyIIIpHOTO OTIIeruieHus. [Ipasuna
3aiiueBa u ['opmana. Crepeoxumus
OMMOJIEKYJISIPHOTO OTILEIUICHUS.
KonkypeHius 6MMOIeKyIIpHOro 3aMEIeHUS
Y OTLIETUICHUS.

AcconMaTyBHbIE 3JEeKTPO(UIBHBIE TPOLIECCHI.
Peakiiuu 31eKTpopUIBLHOTO 3aMEleHHS B
apOMaTHYECKOM psITy.

MexaHu3M peakiuii 31eKTpoGUIbLHOro
apomaTuueckoro 3amenieHus (Sg). Poiab
IIPOMEXYTOUHBIX KOMIUIEKCOB. OpHeHTaus B
peaxkusax 3JIeKTPOUILHOrO 3aMEeLEeHUSI.




Brnusinue ctpoenus cydocTpaTa Ha CKOPOCTh H
n30upareabHOCTh Mpolecca. BrnusHue
3aMECTHUTENEN HA OTHOCUTEIBHOE KOJIMYECTBO
opmo- 1 napa-u3oMepoB. AHOMabHas
CEJICKTUBHOCTh B PEaKIMSIX
3NEKTPOPUIBHOTO 3aMELICHHUSI.

Peakiuu 31eKTpoUIBHOTO TPUCOSAMHEHUS K
KPaTHBIM CBA35IM.

PernocenexkTuBHOCTh peakui
3EeKTpOoUIBHOIO IpUCcoenHEeHUs. Peakiiuu
CONPSYKEHHOT0 IPUCOEAUHEHUS U
«AHOMAJIBHOE» raJOT€HUPOBAHUE.
Crepeoxumusi IPUCOEIMHEHUSI TaJIOTEHOB U
MOHATUE O MOCTUKOBBIX HOHaX. CTepeoxumust
Y MEXaHU3M MPUCOCTUHEHUS
rajoreHoBOI0POJIOB.

AcconmaTuBHbBIC HYKJICOPWIBHBIE MPOIIECCHI.
Peakun Hyk1€0(DUIBHOTO 3aMEIICHUS B
apOMAaTUYECKOM PSLY.

MOHOMOJIEKYJIIPHOE 3aMEILICHUE.
JIByXcTaluiiHBIA MEXaHU3M pEaKIINU
HYKJICOMITBHOTO 3aMenieHus. KOMITIeKChI
Meiizenreiimepa. Bausaue ctpoeHus
PETeHTOB W MPUPOJIBI HyKJIeohuIa Ha
CKOPOCTb 3aMEUICHUSI.

HyxneodpunsHoe 3amenieHue B
HEaKTUBUPOBAHHBIX cucteMax. Mon-
PaIMKAITBHBIA MEXaHU3M HYKJICO(PUITHHOTO
3aMeIlEeHHUS.

Tema 4. MexaHU3MbI
T'OMOJIMTHYECKHUX U COrJIaCOBAHHBIX
peakuuii

JlucconnaTuBHBIE TOMOJIIMTUYECKUE
npoueccsl. Peaknuu repmonnsa
OpPraHMYECKHUX COCIUHEHUM.

CHHXPOHHBIE TOMOJINTUYECKUE MPOLIECCHI.
Peakiun cBo601HOPAAMKATIBHOTO 3aMEILICHHS
B aTU(UTUUECKOM PSTY.

OO111e 3aKOHOMEPHOCTH MTPOTEKAHUS
CBOOOTHOPAIUKATBHBIX PEAKIIHAMN.
CenekTUBHOCTb CBOOOIHOPAINKAIBHOTO
3ameneHusi. GakTopsl, BIUAIOMINE HA
PEAKIIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX
COEJIMHEHUI B PEAKIUAX
CBOOOTHOPA/IMKAJIBHOT'O OTPhIBA aTOMA
Bojiopoja. TermnoBoil apdexT peakuuu u
npUpoja pajukaia. BiusHue nonspHbIX
3aMECTHUTENIEH Ha CKOPOCTh
CBOOOTHOpAIMKAIBHOTO 3aMelleHus. Posb
CTepUYecKuX (PaKTOPOB B peakLUax
CBOOOTHOPAIMKAIBHOTO 3aMELICHHUS.
Crepeoxumus peakuuu. Posb

63

10

30

16




COJIbBaTallMOHHBIX 3((PeKToB. YcTaHOBICHNE
MeXaHHU3Ma Mepeaayu IernH.

AccolMaTUBHbIE TOMOJIUTHYECKHUE TPOLIECCHI.
Peakuuu cBo6OAHOPAIMKATIEHOTO
IIPUCOEANHEHUS.

OO6patuMocTh peakiuii. Bnusaue cTpykTypsI
cyOcTpara Ha HalpaBJICHUE U CKOPOCTh
npucoeanHeHusa. CTepeoxumust
CBOOOTHOPAIMKAIBHOTO IPUCOEAUHEHHS.
Peakuinu roMoIMTHYECKOTO 3aMEeIEeHUS B
apoOMaTHYECKOM psILy.

CornacoBaHHbIe Mpoliecchl. Peakiuu
LUKJIONPUCOEIUHEHUS.

BosmoxxHble MexaHu3Mbl peakiuuu Junbca-
Anbpaepa. Kunernueckue u
CTEPEOXUMUYECKNE 3aKOHOMEPHOCTHU
peakLuu.

NTOI'O 144 30 30 27 57

III. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VYueOHast mporpaMma — HAMMEHOBAHHE Bun 3anstus | OOpa3oBarelibHBIC TEXHOJIOTHU
pasieNioB U TeM

BBenenue. Ipeaver u 3anaun Kypca. Jlexuus Tpamuunonnsie (ppoHTanbHAs
OO61ure npeacTaBiIeHus O peakKlIMOHHON JIEKIIMS)

CIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN 1
MeXxaHu3Me peakiuu. OCHOBHbIE
HaIpaBJIEHUS U MyTH HAYYHBIX HCCIIEI0BaHUI
MPU YCTAHOBJICHUH MEXaHHU3MOB
OpPraHNYECKHUX PEaKIHM.

Tema 1. ITonsiTHe 0 MeXaHU3Me Jlexuus TpaauuyonHsie (GppoHTabHas
peakumii JIEKIIHsA)

Knaccudukanus opraHMuecKux peakiuu.
Knaccudukanus pearenron. O0mas cxema
MPOTEKaHUs peaklnii. JHepreTuka, KHHETUKA
Y UCCJIEIOBAHNE MEXaHU3MOB PEAKIIUMA.
Wnentuduxaius NpoayKTOB peaKIIHH.
Kunerndeckue nokazarensctsa. 3oTonmHbie
¢ dexTsl. nenTndukanus npoMexyToIHbIX
coequHeHni. CTepeoXuMHYECKUE
JI0OKa3aTesbcTBa. MeTOo bl YCTaHOBJICHUS
MEXaHU3MOB peakiuil. akTopsl,
ONpEeIETA0IINEe KOHCTAHTBI PABHOBECUS U
CKOpPOCTH PEaKIUM.

THUIBI MEKMOJIEKYJISIPHBIX B3aUMOJICVICTBUN B
pactBopax. OU3NUYECKUE KOHCTAHThI
pacTtBopuTenel u ux kinaccudukamnus. Poiab

[Mu¢possle (1oka3
Ipe3eHTaIHH)




pacTBOpUTEIIeH B XUMUUYECKHUX MTPOIIECCAX.
KonuuecTBeHHbIE TapaMeTphl MOJISIPHOCTH
pacTBOPHUTEIIEH.

Tema 2. KosinuecTBeHHOE
paccMoTpeHne peaKIMOHHOU
CIOCOOHOCTH OPraHUYeCKUX

COeIMHEHM I

[ToHsiTHE OMHOTUIIHBIX PEAKIUNA U
PEaKLMOHHON CEPUH, UX TPUMEPBI.
KonnuectBeHHas Mmepa peakiimOHHON
crnocobHocTH coequHeHui. ITpaBuiio
JMHEHHOCTH CBOOOIHBIX YHEPT Ui, TPUMEPHI
ero BbINOJIHEHUSI. OCHOBHBIEC MPUHIIMUIIBI
BIUSHUS (PAaKTOPOB CTPOCHUSI HA
PEAKIIMOHHYIO CIOCOOHOCTh OPTaHUYECKUX
COEITMHEHUH B paBHOBECHBIX M UIYIUX IO
KOHIIa nporeccax. KoppensiunonHas CBA3b
PEaKIIMOHHON CIIOCOOHOCTH M- U 1-
3aMEIICHHBIX aPOMATUUYECKUX COSAMHEHUH C
ux cTpoeHueM (ypaBHenue ['ammera).
XapakTepucTruKa G-KOHCTAaHT 3aMECTUTEIICH.
CBs13b peaKkIIMOHHOIN KOHCTAHTHI P B

YpaBHCHHUUA TI'ammMeTa ¢ MeXaHHM3MOM pPCaKkuru.

KoHkpeTHbIe IpUMEpPBI, WITIOCTPUPYIOIINE
BO3MO>XHOCTh YCTaHOBJICHUSI MEXaHU3Ma
peaKuuyu 1 NpUpoAbl aKTUBUPOBAHHOTO
KOMILIEKCA C TOMOIIbIO0 P-KOHCTAHTHI.
M3MeHeHne MeXaHu3Ma peakuu B IIpeaesiax
OJIHOW PEaKIMOHHOM cepur (Ha MpuMepe
peakuuii HykJIeo(uIbHOTO 3aMEeLIeHUs
rajioresa B OCH3WIXJIOpHJIaX, HIEJIOYHOTO
TUAPOJIN3A ALMIIXJIOPUIOB, KOHIEHCAIIUH
apOMaTHYECKHX aJIbJIETHI0B C IEPBUYHBIMU
aMuHaMH U 1p.). CBA3b BEIIMYUHBI p-
KOHCTaHTBI CO CTENEHbIO Mepeaaun
AIIEKTPOHHBIX 3P (PEKTOB 3aMeCTUTENEH Ha
peaKUMOHHBIN LIEHTP, BIUSHUE MOCTUKOBBIX
rpynn. PeakiimoHHas KOHCTaHTa Kak
KOJIMYECTBEHHAs! Mepa XUMHUUYECKOTO
CTPOEHHS apOMATHYECKUX COEAUHEHUMN. p-
KoHcTaHTa 1 yciaoBUs IPOTEKaHUsI peaKlnu.
OOparieHre MeXaHu3Ma peakuy MpHu U30-
KHMHETH4eCKoU Temmneparype. [Ipuannsl
OTKJIOHEHMS OT ypaBHEHUs ['amMmeTa U ero
Monupuxanuu. [Ipumenenue npuHuna
JUHEHHOCTH CBOOOIHBIX YHEPTHH K
anudaTuyecKomy psiny, KOJINIeCTBEHHbII
yuet I-addexra (ypaBuenue Tadra).

Jleknus

Tpanumonnsie (GpoHTATILHAS
TIEKIUs, PeIICHHE
yIpaKHEHUH U 3a71a4)

Tema 3. MexaHU3MbI
reTepoIMTHYECKUX pPeaKinid

Jlexuusa

Tpagunuonnsle (ppoHTaTBHAS
JEKL s, pELICHUE
yIpaxHEHUH U 3a]1a4)




JucconnaTuBHbIC HYKICO(DUIbHBIC
IIPOLIECCHI.

Baxmwueiimme Hykieopuisl ¥ 371eKTpoQUIIbL.
I'eTeponMKIMYECKUE PEAKIIUU KAK IIPOLIECCHI
C ydactueM 0000IIAa0NIUX KUCIOT U
OoCHOBaHUWH. Baxxueime HykieoGub 1
COOTBETCTBYIOILIUE UM
JJIEKTPOOTPHULATEIbHBIE YXOIAIIUE TPYIIIIBL.
Baxwueiimme smekTpoduiibl 1
JJIEKTPOIOJIOKUTENBHBIE YXOISIINAE IPYIIIHI.
JucconnaTuBHbIC HYKI€O(DHIbHBIC
npoueccsl. MOHOMOJIEKYIJISpHOE
HYKJICO(DUIBHOE 3aMELICHUE U OTILEIUICHHE.
OO01uue nmpeacTaBaeHMs.

Kuneruka peakuuii. BivssHue CTpyKTypHBIX
(aKTOpOB HA CKOPOCTb Sy U Sg PEaKInid.
Bimstnue pactBopuTeneit B peakuusax
MOJIEKYJISIPHOTO 3aMEILIEHHUS.
N30uparenbHOCTh peaKIui.

Peakuyii MOHOMOJIEKYJISIPHOTO OTLIETICHUS.
CooTHOLIEHHE CKOPOCTEN
MOHOMOJIEKYJISIPHOTO 3aMEIICHUS U
OTILEIUICHHUS.

CHUHXPOHHBIE HYKJIEO(DUIbHBIE TPOLECCHI.
bumonexynspHoe HykieopuibHOe
3ameneHue. BiusHue ctpoeHus cyocrpara.
Crepuueckue (pakTopbl. IEKTPOHHBIE

2 eKThI 3amecTuTeNel B cyocTpare.
IIpupona yxonsamen rpynnsl. Biausaue
pacTBOpUTENEH Ha CKOPOCTH Sy2 peakIuil.
Ponp nHykneodwmna. Hykneopumibnas
peakLnOHHasl CIOCOOHOCTh peareHTa.
PeakiimonHas cmiocoOHOCTh aMOUICHTHBIX
Hykseo¢unos. [Tpasuio Kopuomoma.
KoHkypeH1us MOHO- U OMMOJIEKYISIPHOTO
3aMelleHusl.

Peakiun HykJ1€0(pUIBHOTO OTIIETUICHUS.
Kap6annonnslii Mexanusm. bumonexynspHbii
MeXaHU3M. BinsiHuEe CTpOEHMS peareHTOoB.
[To3unmoHHas CeNeKTUBHOCTD B PEAKIUIX
OuMoJIeKyIIIpHOTO OTIIeruieHus. [Ipasuna
3aiiueBa u ['opmana. Crepeoxumus
OMMOJIEKYJISIPHOTO OTILEIUICHUS.
KonkypeHius 6MMOIeKyIIpHOro 3aMEIeHUS
Y OTLIETUICHUS.

AcconMaTyBHbIE 3JEeKTPO(UIBHBIE TPOLIECCHI.
Peakiiuu 31eKTpopUIBLHOTO 3aMEleHHS B
apOMaTHYECKOM psITy.

MexaHu3M peaxiuii 31eKTpoGUILHOro
apomaTuueckoro 3amenieHus (Sg). Poiab
IIPOMEXYTOUHBIX KOMIUIEKCOB. OpHeHTaus B
peaxkusax 3JIeKTPOUILHOrO 3aMEeLEeHUSI.

[Tudpossie (moka3
MIPE3CHTALINN )




Brnusinue ctpoenus cydocTpaTa Ha CKOPOCTh H
n30upareabHOCTh Mpolecca. BrnusHue
3aMECTHUTENEN HA OTHOCUTEIBHOE KOJIMYECTBO
opmo- 1 napa-u3oMepoB. AHOMabHas
CEJICKTUBHOCTh B PEaKIMSIX
3NEKTPOPUIBHOTO 3aMELICHHUSI.

Peakiuu 31eKTpoUIBHOTO TPUCOSAMHEHUS K
KPaTHBIM CBA35IM.

PernocenexkTuBHOCTh peakui
3EeKTpOoUIBHOIO IpUCcoenHEeHUs. Peakiiuu
CONPSYKEHHOT0 IPUCOEAUHEHUS U
«AHOMAJIBHOE» raJIOT€HUPOBAHUE.
Crepeoxumusi IPUCOEIMHEHUSI TaJIOTEHOB U
MOHATUE O MOCTUKOBBIX HOHaX. CTepeoxumust
Y MEXaHU3M MPUCOCTUHEHUS
rajoreHoBOI0POJIOB.

AcconmaTuBHbBIC HYKJICOPWIBHBIE MPOIIECCHI.
Peakun Hyk1€0(DUIBHOTO 3aMEIICHUS B
apOMAaTUYECKOM PSLY.

MOHOMOJIEKYJIIPHOE 3aMEILICHHE.
JIByXcTaluiiHBIA MEXaHU3M pEaKIINU
HYKJICOMITBHOTO 3aMenieHus. KOMITIeKChI
Meiizenreiimepa. Bausaue ctpoeHus
PETeHTOB W MPUPOJIBI HyKJIeohuIa Ha
CKOPOCTb 3aMEUICHUSI.

HyxneodpunsHoe 3amenieHue B
HEaKTUBUPOBAHHBIX cucteMax. Mon-
PaIMKAITBHBIA MEXaHU3M HYKJICO(PUITHHOTO
3aMEILECHHUS.

Tema 4. MexaHU3MbI
T'OMOJIMTHYECKHUX U COrJIaCOBAHHBIX
peakuuii

JlucconnaTuBHBIE TOMOJIIMTUYECKUE
npoueccsl. Peaknuu repmonnsa
OpPraHMYECKHUX COCIUHEHUM.

CHHXPOHHBIE TOMOJIUTUYECKUE MPOLIECCHI.
Peakiun cBo601HOPAAMKATIBHOTO 3aMEILICHHS
B aTU(UTUUECKOM PSTY.

OO111e 3aKOHOMEPHOCTH MTPOTEKAHUS
CBOOOTHOPAIUKATBHBIX PEAKIIHAMN.
CenekTUBHOCTb CBOOOIHOPAINKAIBHOTO
3ameneHusi. GakTopsl, BIUAIOMINE HA
PEAKIIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX
COEIMHEHUH B PEAKIUAX
CBOOOTHOPA/IMKAJIBHOT'O OTPhIBA aTOMA
Bojiopoja. TermnoBoil apdexT peakuuu u
npUpoja pajukaia. BiusHue nonspHbIX
3aMECTHUTENIEH Ha CKOPOCTh
CBOOOTHOpAIMKAIBHOTO 3aMelleHus. Posb
CTepUYecKuX (PaKTOPOB B peakLUax
CBOOOTHOPAIMKAIBHOTO 3aMELICHHUS.
Crepeoxumus peakuun. Poib

Jlexuus

JlaGopatopHsble
paboTsl

Tpaauunonssle (ppoHTaNTbHAS
JeKLUs, pelIeHIe
yIpakHEHUH U 3a71a4)

[Tudpossie (mMoka3
TIpe3eHTAIIHI)

TexHonorus MPoOIEMHOTO
00y4eHus
['pynmnoBas pabota




COJIbBaTallMOHHBIX 3((PeKToB. YcTaHOBICHNE
MeXaHHM3Ma Iepeadn HerH.

ACCOL[I/IaTI/IBHbIG TOMOJIMTHYCCKHEC ITPOIICCCHI.

MMPUCOCANHCHUS.

Peakiiuu cBoOOTHOPAIUKAIBHOTO

OO6patuMocTh peakiuii. Bnusaue cTpykTypsI
cyOcTpara Ha HalpaBJICHUE U CKOPOCTh
npucoeanHenus. CTepeoxumus
CBOOOTHOPAIMKAIBHOTO IPUCOEAUHEHHS.
Peakuinu roMoIMTHYECKOTO 3aMEeIEeHUS B
apOMAaTUYECKOM PSIy.

CornacoBaHHbIe Mpoliecchl. Peakiuu

peaKIu.

LUKJIONPUCOEIUHEHUS.
Bo3morkHbIe MexaHU3MBI peakiuu [luibca-
Anbpaepa. Kunernueckue u
CTEPEOXMMHUYECKHE 3aKOHOMEPHOCTH

IV. OneHo4Hbie MaTepHaIbl JJI1 IPOBEICHHUA TeKyllel U IPOMeKy TOYHOM

aTTecraluun
Pe3syabTar Tunosbie KOHTPOJIbHbIE IMoka3zaTenn u
(I/IHIII/IKaTOp) 3aJaHud 1J1d OIICHKH KpUTECpUuHn
3HAHMH, YMEHUH, HABBIKOB OLICHUBAHUSA
KOMIICTCHIIUH, IIIKAJIA
OLICHUBAHMUA
OIIK-2.1 I. YcTaHoBHUTE COOTBETCTBHE MEXKIY Nmeercs noaHoe BepHOE

MPOJYKTOM M peareHTaMH,

HEOOXOIMMBIMH JUISL €T0 MOJTYUSHHUS U3

OcH30Ma. YUHUTHIBalTE TTOPSIIOK

BBE/ICHHS HOBOTO 3aMECTUTEIIS.

Kaxmoit mudpe u3 mepBoro crondia

MIOCTaBbTE B COOTBETCTBHE OYKBY 3

BTOPOTO CTOJIOIIA.

IIponyxkr:

1. metnn(3-HUTpOEHHUIT)KETOH;

2. 3-OpomOeH3anbaeTuI;

3. 3-HATpOOEH30IHAS KUCIIOTA;

4. 4-HUTPOOCH30MHAS KHCIIOTA.

PeareHTBI ¥ IOPSIOK MX BBEACHUS:

A. CH;Cl, AICl3; KMnOs, H2SOq;
HNO3, H2SO4

b. CH;Cl, AICI3; HNO3, H2SOq;
KMnO4, H,SO4

B. CH3COCI, AlCl;; HNOs3, H,SO4

I. HNO3, HzSO4; CH3COC1, A1C13

J1. CO, HCI, AICIs; Brz, FeBr;

E. CH3CHO, A]C13; B, N FeBr;

II. s mosmy4yeHus xaopuia
N-TOJIWIIIUA30HUST HEOOXOJMMO
UCIIOJIb30BaTh:

pelieHune, BKII0YaoIIee
MIPaBUJIBHEIN OTBET — 4 Oaluia; Tpu
MpaBMIBHBIX OTBeTa — 3 Oasuia,
JIBa MPaBWILHBIX OTBeTa — 1 Oa,
JIOMYIIEHO TpH ommoku — 0
6a110B.

1 6amt — «3»

3 bamna — «4»

4 Gamna — «5»

3ananue ¢ BEIOOPOM OTHOTO
IPaBUJIBHOIO OTBETa. BepHblil
oTBeT — 2 fasa.




1. xJopMeTaH, aHUJIMH, H30BITOK
COJISTHO# KMCIIOTBI, HUTPHUT HATPHS,
Temneparypa peakiuu 5...10°C;

2. TOJYyOJI, METHJIAMUH, H30BITOK
COJISTHOM KHMCIIOTBI, HUTPAT HATPHS,
Temmneparypa peakiu -10...-5°C;

3. n-MeTUIaHUINH, H30BITOK COJSTHOM
KHUCJIOTHI, HUTPAT HATPHUA,
TemnepaTypa peakuuu 5...10°C;

4. n-TOXYMAWH, N30BITOK COJISTHON
KHUCJIOTHI, HUTPUT HATPUS,
Temnepatypa peakuuu -10...-5°C.

BriOepute OfMH NPaBUIIBLHBIA OTBET.

OIIK-1.1

I. YcranoBute cooTBETCTBUE MEXKIY
peareHTaMu U MPOAYKTaMH UX
B3aumoeiicTBus. Kaxnoit mudpe u3
MepBOro cToj0Ia NOCTaBbTE B
COOTBETCTBHE OYKBY U3 BTOPOTO
cTonora.

PearenTsl:

1. 2-6pom-2-MeTHUIOYTaH U BOIHBII
pacTBOp ATaHOIA;

2. 1,2-smokcunponaH 1 3THUIAT HATPUs
B CpeJie STaHOJIa;

3. anetoH U OpOMUJ METUIIMATrHHUSI B
cpezie abupa 1 MOCIe YOI
THIIPOJIN3 IPOAYKTA,;

4. 2-OGpoMIIpoIaH 1 STUJIAT HATPUS B
cpene anerona, 20°C.

[IponykTsl:

A. mpomnaHon-2;

b. 2-3TOKCHUNpONaH;

B. I-s3Tokcunponanomn-2;

I'. 2-3TOKCHNpONAanON-1;

. mponanaunon-1,2;

E. 2-meTui-2-3ToKCHOyTaH.

II. IIpu B3auMOEHUCTBUY IPOIIAHOHA U
9TaHaNs B IPUCYTCTBUM THAPOKCHIA
KaJHs ¢ HanOoJIbIIe BEpOSTHOCTHIO
oOpazyeTcs:

1. 4-ruIpOKCUNIEHTAHOH-2;

2. 2-TUAPOKCH-3-MeTHIOyTaHAIIE;

3. 3-ruIpOKCUIIEHTAHOH-2;

4. 3-TUApOKCH-3-METHIOyTaHA.
Bribepute oauH npaBUIIbHBII OTBET.

NmeeTtcs nonHoe BepHOE
pellicHIe, BKIFOYAIOIICe
MPaBUJIBHBIN OTBET — 4 Oaluia; Tpu
MPaBUJIBHBIX OTBETA — 3 Oaia,
JIBa MPaBIIBHBIX OTBeTa — 1 Oa,
JIOMYIIEHO Tpu otuoku — 0
0aJIIoB.

1 6amr — «3»

3 6ata — «4»

4 6amna — «5»

3amanue ¢ BHIOOPOM OJHOTO
IIPaBWIBHOTO OTBeTa. BepHblil
oTBeT — 2 Oaia.

OIIK-2.1

1. Jlnsa peakuumii, mpoTeKarmux 1Mo
MOHOMOJICKYJIIPHOMY MEXaHU3MY
HYKJI€0(OUIHLHOTO 3aMelleHus,
XapaKkTepHO:

A. CKOPOCTH PEaKINU ONpeAeseTCs
KOHIIEHTpamnuen cyocTpara u
KOHIICHTpALlUCH peareHra;

B. ckopocTh peaknuu onpeaensieTcs
TOJIbKO KOHIICHTpaIUeH cyocTpaTa

B. HanmMuue MoyspHOTO arpoOTOHHOTO
PaCTBOPHTEIIS;

I'. Hanu4¥e MOJIAPHOTO MPOTOHHOTO
pacTBOpHTENS;

J1. HaTMYMe HENOJSIPHOTO alPOTOHHOTO
pacTBOPHTES;

NmeeTtcs nonHoe BepHOE
pelieHre, BKIFYAIee
MIPaBUIIBHBIN OTBET — 4 Oasuia; Tpu
MIPaBUJIBHBIX OTBETa — 3 Oaa,
JIBa IPaBUIILHBIX OTBeTa — 1 Oa,
JIOTTYIIEHO TPH OMHOKH — 0
0aJIoB.

1 6am1 — «3»

3 Oamna — «4»

4 Gamna — «5»




E. BambieHOBCKOE OOpaiieHuce;

K. 2T0 CUHXPOHHBINH OIHOCTAIUHHBIN
nporecc;

3. oOpa3oBaHHE YCTOHYUBOTO
KapOoOKaTHOHA Ha
CKOPOCTBIMMUTHPYIOIICH CTaTUH.

Bribepute geTsipe nmpaBUIBHBIX OTBETA.

II. Ing peakuuy B3auMOAEHCTBUS
n-HATPOXJIOPOECH30I1a C BOIHBIM
pacTBOpOM aMMHaKa MpH HarpeBaHUU

XapaKTepHO:
A. oOpasyeTcsi n-HUTPOAHWIINH;
b. obpazyercs cMech HU30MEpOB:

Nn-HUTPOAHWINH U M-HUTPOAHUIINH;

B.peakmuss uger mo  MeXaHU3MY
MIPUCOETUHEHUA-OTILEIUICHUS,

I'. peakiust ugeT Mo  MeXaHU3MY
OTLIEIUICHUS-IPUCOEANHEHNS;

J. mpoMexyTouHO oOpasyeTtcs
JIEeTuAPOOCH30T,

E. peakmmust mmer depe3 oOpazoBaHHE
G-KOMILIEKCA;

JK.9T0 CHHXPOHHBIN OJHOCTAIUHHBIN
IIPOLIECC;

3. 2JEKTPOHOAKIEIITOPHbIE
3aMECTHTEIM B  apOMaTHYECKOM
Komlplle  OOyleryaroT  NpOTEKaHHe
peakuuu.

BriGepute deTripe mpaBUIIBHBIX OTBETA.

Nmeercs noaHoe BepHOE
pelIeHne, BKII0YA0IIee
MIPaBUJIBHBIN OTBET — 4 Oauia; Tpu
NpaBMIBHBIX OTBeTa — 3 Oasuia,
JIBa NPaBWIbHBIX OTBeTa — 1 Oa,
JIOMYIIEHO TpH omnoku — 0
OasuioB.

1 6amt — «3»

3 bayuta — «4»

4 bamma — «5»

OIIK-2.1

I. YcranoBuTe cOOTBETCTBUE MEXKIY

XUMHYECKHUM IMPOLIECCOM U

HEO0OXOTUMBIM 000PYIOBAHUEM.

Kaxmoit mudpe u3 neproro crondia

MOCTaBbTE B COOTBETCTBUE OYKBY M3

BTOPOT'O CTOJIOIIA.

[pouecc:

1. sKcTpakuus;

2. TeperoHKa B BaKyyMe;

3. meperoHka npu arMochepHOM
JIaBJICHUH;

4. BBICYLIMBaHHE.

O6opynoBaHue:

A. 3KCcHKaTOp;

b. nmpubop Cokcrnera;

B. kos10a KnsiizeHa;

I'. konba Bropua;

M. apeomerp;

E. xonba Dprenmeiiepa.

II. PoTopHBlil HcapUTENh UCIOIB3YIOT
UL

1. pakIoOHHO IePETOHKH;

2. DKCTpAaKIIWH;

3. OXJIaXICHUS,

4. ynmapuBaHU XHJIKOCTH B BaKyyMe .

NmeeTtcs nonHoe BepHOE
penieHne, BKIoYaromee
MIPaBUIIBHBIN OTBET — 4 Oasuia; Tpu
MIPaBUIIBHBIX OTBETa — 3 Oaa,
JIBa TMPaBIIBHBIX OTBeTa — | Oa,
JIOITYIIEHO TPH OIIHUOKH — 0
0aJIoB.

1 6amm — «3»

3 baya — «4»

4 Gamma — «5»

3aganue ¢ BEIOOPOM OTHOTO
IIPaBWIBHOTO OTBETa. BepHbIil
oTBeT — 2 Gamna.




Bri0epute oaMH NpaBUIIbHBII OTBET.

OIIK-2.2 I. YcTanoBuTe COOTBETCTBUE MEXIY Hmeercs nonHoe BepHOE
peareHTaMHu 1 MEXaHHU3MOM PEaKI1H. pelieHue, BKIovaromee
Kaxnoit nudpe n3 nepsoro cronodua NPaBWIBHBINA OTBET — 4 Oajua; Tpu
MOCTaBbTE B COOTBETCTBHE OYKBY M3 NpaBHIBHBIX OTBeTa — 3 Oasuia,
BTOPOTO CTOJIONA. JIBa NPaBWIbHBIX OTBeTa — 1 Oau,
PearenTsr: JIOMYIIEHO TpH omnoku — 0
1. YKCYCHBIN ambIeTUI ¥ IUAHU KaNus; | OaJljIoB.
2. 2-0poM -2-MEeTHIIIPOTIaH ¥ BOJHBIN 1 6amr — «3»

pacTBOp MIETOYH; 3 Gamma — «4»

3. TOXIyOIN M XJIOPMETaH B IPUCYTCTBUH | 4 Oamma — «5»
XJIOpHIA aTFOMHHUS;

4. 2,4-mTMHATPOXIOPOCH30 U AMMHAK.

MexaHu3M peakun:

A. HyKIIeOUIHHOE 3aMElICHHE;

b. HykneouiabHOE IPUCOCTMHEHHE;

B. anexTpodmiisHOE 3amenieHue;

I'. anexTpohmIIbHOE PIIMCOETUHEHNE;

J1. cBoOOJHOpaIMKAIbHOE 3aMEICHUE;

E. snumuHMpOBaHMe.

III. Peakuus azoco4eTaHus 3TO:

1. peakmus EKTPOYUITEHOTO
3aMEIIECHUS aKTHBHPOBAHHOTO | 3ajaHue ¢ BHIOOPOM OIHOTO
apOMaTHYECKOTO  COCJMHEHHS  C | IPaBHIBHOTO OTBeTa. BepHsIit
KaTHOHOM apuJIJIHa30Hus; oTBeT — 2 Oana.

2. peakxius 3MEeKTPOGUILHOTO
3aMeleHUs JIe3aKTHBUPOBAHHOTO
apOMaTH4YeCKOTO  COCIUHEHHS  C
KaTUOHOM apuJIIna3sOHus;

3. peaxius HYKJICO(QHIBHOTO
3aMEIIECHUS AKTHBHPOBAHHOTO
apOMaTHYECKOTO  COCOUHEHHS  C
KaTHOHOM apWIHa30HuS;

4. peakuus HYKJICO(QHIBHOTO
3aMEIECHUS JIe3aKTHBUPOBAHHOTO
apOMaTHYEeCKOTO  COCJUHEHHS ¢
KaTHOHOM apHJIINa30HHS.

OIIK-2.2 I. JIerkoBoCIUIaMEHAIOIUMUCS Tpu TecTOBBIX 3aaHUs C
KUIKOCTSMHU SIBJISIFOTCSI BCE COCJIMHEHUSI | BBIOOPOM OJTHOTO MPaBUIILHOTO
psina: peuienust. Tpu npaBHIbHBIX
1. aneToH, rUIEPUH, TUI THIOBBIN oTBeTa — 3 Oaia, ABa

a¢up; MIPaBUJIBHBIX OTBETA — 2 Oaia,

2. TeKcaH, IeTPOJICHHBIH I,
YKCyCHasi KHCIIOTa;

3. STUIALETaT, aleTOH, JUITUIIOBBII
a¢up;

4. TIMLEpHH, TUOKCAaH, alleTaT HaTpusl.

Bribepure oquH NpaBUIBHBIA OTBET.

I1. HaumeHee TOKCMYHBIM BEIIECTBOM
SIBJISIETCSI:

1. aneroHUTpUIT,

2. aHWJIUH;

3. OeH3o;

4. sTHianerar.

BriGepute o1H NpaBUIIEHBIA OTBET.

I11. Konba Knsitsena ncnons3yercs npu

MPOBEJEHUH Tpoliecca:
1. sKcTpaknus;
2. ¢unpTpOBaHUE,;

OJIMH NPaBWIbHBIA OTBET — 1
OaJ.

1 6am1 — «3»

2 Oamna — «4»

3 Oamma — «5»




3. meperoHka npu aTMocepHOoM
JIaBJICHUH;

4. meperoHka B BakyyMe.

BribepuTe oiMH NpaBUIbHBIH OTBET.

V. YuebHo-MeTOonn4YecKkoe U HHPOPpMaIIMOHHOE o0ecTieYeHre TUCIMIIIMHBI

1. Pexomennyemas mureparypa

A. OcHOBHas1 JIUTEpPaTypa

1. PeyroB O.A. Opranuyeckast XuMusi: Y4eOHHK ISl CTYZCHTOB BY30B,

oOydJaroIuxcs 1Mo HanpaBiIeHUIo U cneruanbHocTh "Xumusa': 84 4./ O. A.
Peytos, A. JI. Kypu, K. I1. Bytun ; Mock. roc. yH-T uMm. M. B. JloMmoHOCOBa.
- 2-e 3., uctp. - Mockpa : BUHOM. Jlaboparopus 3Hanui, 2011. — 722c.,
http://82.179.130.21//Texts/10023540H0.pdf

b. lonosiHuTEeIbHAS JIUTEPATYPA

l.

(O8]

Cwmurt B.A., Junbeman A.J[. OCHOBBI COBPEMEHHOTO OPraHUYECKOTO CUHTE3a.
M.: bunowm, 2009. Iuenposckuit A.C., TemunukoBa T.H. Teopetnueckue
OCHOBBI Oprannueckor xumuu. M.: Xumus, 1991.

. Cwmut B., boukoB A., Keimi P. Oprannueckuii cunre3. M.: Mup, 2001.
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Paiin K. Kypc ¢pusnueckoii oprannyeckoi xumuu. M.: Mup,1972.

[Tanem B. BBeneHne B TEOpETUUECKYO OPTaHUYECKYIO0 XUMUIO. M.: Brici.
K., 1974.

. bekkep I'. BBeaeHune B 2JIEKTPOHHYIO TEOPUIO OPTAHUYECKUX MOJIEKYIL. M.:

Mup, 1974.
Koctukos P.P., becnianioB B.E. OCHOBBI TEOpeTHUECKON OpraHUYECKOI
xumud. JI.: Xumns, 1982.

10.Peitarapa B., Xodman B. Mexanu3ambl XuMuueckux peaxkiuid. M.: Xumus,

1979.

11.Mapu [Jx. Oprannueckast xumusi. M.: Mup, 1987-1988. T. 1-4.
12.Keppu @., Cangdepr P. YrayOneHHbI Kypc opraHudeckoi xumun. M.

Xumus, 1981.
Jlxekcon P.A. BBejgeHue B U3ydeHNE MEXaHU3Ma OPTaHUUYECKUX PEaAKIIHA.

M.: Xumus, 1978.

2) IlporpammHoe obecrieueHne
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a) Muorogyukimonansabiid penakrop ONLYOFFICE
0) CB0OOTHO pacnpocTpaHsIeMOe POrpaMMHOE 00ECTIEUeHHE
3) CoBpemenHbIe npodeccuoHanbHbIe 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIC
CHCTEMBbI
4) Ilepeuenp pecypcoB HHPOPMAITMOHHO-TETIEKOMMYHHUKAIIMOHHOM ceTH «H-TepHeT»,
HEOOXOIMMBIX JUISI OCBOCHUSI AUCIUILIHHBI
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VI. Metoanueckue MaTepuaJibl A1 00y4arOLIUXCsl 110 OCBOCHHUIO THCIMILTHHBI

ITPUMEPEHI 3A JAHUII JJI PYBEXXHOI'O KOHTPOJISA
Monyis 1

1. Hanmumure ypaBHEHHS peakuuii U MPUBEAUTE UX MEXAHU3MBI:

a) OpOMATaH U MOAM] HATPUS;

0) OpomMdITaH U aMMHAK.

PaccMmoTpuTe THI 3apsiia MEPEXOJHBIX COCTOSHUM 3TUX peakui U BbIOepUTe

Haubosee MOoAXOIALINI PaCTBOPUTEIID I UX OCYILIECTBICHUS: STAaHOJ WU

aleTOH.

2. Onpenenure, o KAKOMY MEXaHU3MY IPOTEKAIOT CIEAYIOLIIUE PEAKLIUU:

. FeBr,

a) CH, + CHBr —— H,C CH, + HBr

4) CH,-CH=CH, + Cl, — CH,-CHCI-CH,Cl

&) CH,-CH,-CH=0 + NH,0H ——= CH,-CH,-CH=N-OH

ROOR
a) CH;-CH=CH, + C,H,;SH — CH,CH,CH,-S5-CH,CH,
. CH,0H .
a) ON Br + CH,ONa —— O,N OCl, + NaBr

Monyns 2


http://www.xumuk.ru/encyklopedia/571.html
http://nehudlit.ru/books/subcat283.html
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1. Ha npumepe peakiuu n-HUTpoOpOMOEH301a ¢ METHIIATOM HATPHs B METAHOJIE
PacKpoiTe CYITHOCTh MEXaHU3Ma HYKJIEO(DUIBHOTO 3aMEIICHUS Y
aKTUBHPOBAHHBIX apUITaIOreHu10B (Mexanu3M Sy2Ar). [Ipusenute
HHEPreTUYECKYIO JuarpaMmmy mpoiiecca. PaccMorpute cTpoeHre mpoMeKyTOUHOTO
COCJIMHEHUS U OOBSICHUTE aKTUBUPYIOIIEE IEHUCTBUE HUTPOTPYIIIIBI.

2. Onupasch Ha MeXaHU3M SN2AT, 00BSICHUTE, TOYEMY NPU HATPEBAHUU C BOJIHBIM
pacTBOpPOM aMMHAKa:

a) n-HUTPOXJIOPOEH30JI MPEBPAIIAETCS B #-HUTPOAHUIIMH, & M-HUTPOXJIOPOEH30J B
pPEaKIUIO HE BCTYIIACT;

0) y 1-auTpo-3,4-nuxmopOeH3oa n30upaTebHO 3aMEeIaeTCs aMUHOTPYIITION
TOJBKO OJWH aTOM XJIopa (Kakoii?);

B) PEaKIIMOHHAS CTOCOOHOCTH 7-HUTPOTAJIOT€HOCH30JI0B 3aBUCUT OT MPUPO/IBI
rajioreHa u usmeHsiercs B cneayromem nopsiake: F> Cl>Br>17?

3. Hanumure ypaBHeHUs peakiuil 2,4-TMHUTPOXIIOPOEH3051a CO CAEAYIOMUMHU
peareHTamu:

a) 10%-ub1it BogubIN pactBop KOH mipu HarpeBanuu;

0) ammuak, t=100°C;

B) ATUJIAT HATPUS B 3TAHOJIC IIPU HArPEBAHUH,

T') [IUAaHU]] HATPHUS B 3TAHOJIC TIPU HArPEBAHUH;

1) AMMETUIIAMUH MPU HarpEeBaHUHU.

€) NUINEPUIUH TIPU HArPEBAHUH.

4. Ha mpuMepe peakiuu 6poMOeH301a C aMU0M HaTPHS B )KUJKOM aMMHUAKe
pPacKpoiTe CYIIHOCTh MEXaHNU3Ma HYKJIEO(DUIIbHOTO 3aMEILIEHHUS], BKIIOYAIOLIErO
CTaJnI0 00pa30BaHus JerUAPOOCH30IIa.

OTBeTHTE HA BOIPOCHI:

a) KAaKOBO CTpOEHUE AeTruapoOeH30ma?

0) mouemy 2,6-1uMeTHIOPOMOEH30I HE pearupyer ¢ aMUu0M HaTpus?

B) IOYEMY PEAKIIMOHHAS! CHOCOOHOCTh aApUJITAIOTEHHUIOB 3aBUCUT OT TIPUPOIBI
raJioreHa 1 HauMeHee PEeaKIIMOHHOCITOCOOHBIMU SIBIISIIOTCS (PTOp3aMeIIeHHbIE?

KonTposbHbIe 321aHUA 11 CAMOCTOATEILHON padoThI

1. HekoTopble M3 NMPUBEICHHBIX HUKE COCIUHEHUN y4acTBYIOT B OOpa3oBaHUU
BOJIOPOJIHBIX CBSI3€M, UTO BIMSIET HA MX TEMIIEPATYPhl KUIIEHUS. Y KaKUTe OoJiee
BBICOKOKHITAILIEE BEMIECTBO B KaXA0U IMape:

a) CH;COOH, CH3;CHO
6) CH;CH,OH, CH;CH,CHj;
B) O—HOC6H4CHO, M—HOC6H4CHO
2. Ompenpenure, 10 KAKOMY MEXaHU3MY MPOTEKAIOT CIEAYIOIINE PEAKIUU:



. FeBr,
a) CH; + CHBr —— H,C CH; + HBr

4) CHy-CH=CH, + Cl, — CH,-CHCI-CH,Cl
8) CH,-CH1-CH=0 + NH,0H — CH,-CH,-CH=N-OH
= ROOR

&) CH,-CH=CH, + C,H,SH ——= CH,CH,CH,-5-CH,CH,

. CH,O0H ,
a) O,N Br + CH,ONa —— O,N OCI, + NaBr

OOBsICHUTE IPUYMHY YMCHBIIICHHSI BEJTMUYMHBI KOHCTAHTHI P C YBEIIMYCHUEM 71 B
CIEAYIOIIUX PEAKIIUOHHBIX CEPUSIX:

a) Ar(CH,) COOH <:—5—°C> Ar(CH,),COO0™ + H,0*  n=0; p=1
) o n=1; p=0,489
4) Ar(CH,) NH, <2—5—C> Ar(CH,) NH, + H,0* n=0; p=2,77
n=1; p=1,06

OOBsicHUTE OO0JIBIIIOE pas3induc B BCIIMYWMHAX KOHCTAHT p CICAYIOIINX peaKI_[I/Iﬁ
HYKJIGO(I)I/IHBHOI“O 3aMCIICHMA:

0 a) CH,CL o
a) X Ch,CL NaOH, 30°C X 2 48% C,H,OH, 30°C

p=-0,333 p=-2,178

[To kakomy mexanuzMy — A uin b — npotekaer oOpa3oBaHHU€e HUAHTUAPUHOB,

€CJIU KOPPEJISIITUOHHOE YPaBHEHUE JJIsl ’TOM CEpUM UMEET BUJI
lghk=026+2329¢
H

0
O
A I +CN_
0 Ae{ X H  adfed OH
74
@c\ + HCN X@CU
X i aaé. CN
N @
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Hanummre yka3aHHble HWke peakuuu. [lpuBenuTe uUX MEXaHU3MBI,
COTJIaCyIoIIMecs ¢ BEIMUYMHON U 3HAKOM p. B Kakux peaklMOHHBIX CepusX s
MOJIy4eHUsI JIMHEHMHON 3aBUCUMOCTU [gk OT G CIeayeT UCIOIb30BaTh
MOJAU(PUIIUPOBAHHbIE G-KOHCTaHThI? Kakue?

H,0 . -+ C,H;OH
a) OH =—= a) ONa + C2H5| 42—50(:’
X 250C X ’

p=2,113 p=—-0,994

H +H
|
CN

A——>



A ieodiadicie ~ C,H;0H
_— - _—
a) . N(CH,), + CH,l B0°C a) N CHCI-C,H, Py

p=-2,29

a) @—CH:CH2
X

p=—4,3
JIns TpUBEAEHHBIX HWKE PEAKUHMOHHBIX CEPUUA YKAKUTE, KAKYH IIKATY

—_—
CH,OH, 25°C

p=—5,09

Bry e) COOC H, — Meon
—_— >
« 25 "50% C,H,0H, 25°C

p=2,54

G-KOHCTAHT TpeOyeTcs MPUMEHUTH ISl MOJIYUYEHUS JIMHEHMHOW KOPPEAIHNU C
KOHCTAHTaMH CKOPOCTEW ITUX PEAKUUN. Y TOUHUTE, I KAKUX 3aMECTUTEIIEN U

B KakoM TIOJOXKEHHH (MeTa-

MOAU(UITIPOBAHHBIX G-KOHCTAHT:

fadH &) CH,COOCH s
88% C,H;OH, 30°C X 2 2°5  88% C,H;0H, 30°C

p=0,843

a) @COOCZHS
X

p=2,43

WIM Tapa-) HEO0OXOJAWMMO TPUMECHCHHE

METOAMYECKNE PEKOMEHIAILIMN 110 OPI"TAHU3 AL

BOHpOCBI AJI1 CaMOCTOATCIIbHOTI'O U3YUCHUA

CAMOCTOSTEJIBHON PABOTBI

Dopmsbl
Tema Borpockr it OTYETHOCTH
CaMOCTOSATENbHOTO U3YYECHUS
Y KOHTPOJISI
I momynb
[lonsatue 0 1. Knaccudukauus peakuuii u Koncnekr
MEXaHHU3ME PEaKIMi | pEareHTOB
2. Teopus MEPEXOHOTO Koncnexr
COCTOSIHUSI
3. Kunetnuecknue  HM30TOIHBIC Koncnexr
b dexTsI
KonunyecTtBenHoe 1. DneKTpoHHbIE a3 peKThI Koncnexr
paccMOTpeHue 3amectutenei. [lomsapusiii apdext u
pEaKIMOHHOMN s dexT conpspreHus
CIIOCOOHOCTH 2. KoppeaiMoHHbIE YpaBHEHUS Koncnekr,
OpraHUYeCcKUX U1 9 GEeKTOB pacTBOpUTENEH OMpoC, peuieHue
COCIUHCHUM 3aJ1a4
3. KHUCJIOTHOCTH 1 OCHOBHOCTh Koncnexr




IT Mmoxynb

MexaHn3Mmbl 1. Crepeoxumus peakuun Koncnexr,
reTePOTUTHYECKUX HYKJIEO(UIHHOTO 3aMEIEHUS ONpoC, peueHue
peaKuuit 3a7a4

2. BisiHue pacTBOpUTENEH Ha Koncmekr,
MEXaHU3M pEaKLH | OIIPOC
HYKJICO(PMIHHOTO 3aMEIICHIS

3. Tepmuueckue peaxkuuun Koncnekr,
OTILETUICHHUS, POACTBEHHBIE | OIPOC
MUPOJIU3Y CIOXKHBIX 3(HUPOB

4. Peakuuu  HYKIJICO(UIBLHOTO Koncnekr,
IIPUCOEINHEHHUS IO KPATHBIM CBSI35IM | OIPOC

MexaHnu3Mbl 1. [Tonyyenue u oOHapyXeHHE Koncnekr
TOMOJIUTHYECKUX U | CBOOOJHBIX PATUKAIIOB
COIVIACOBAaHHBIX 2. AyTooKuCiIeHne Koncnekr
peakuui 3. PamukanbHbIe peaKunu Koncmekrt

PUCOEIUHEHHUS

I[OHOHHHTCHBH&H JUTCpaTypa I CaMOCTOSITEJIbHOM pa6OTBI

[Tambm B.A. OCHOBBI KOJWYECTBEHHOW TEOPUU OpPraHUYECKUX peakiui. M.:
Xumus, 1974.

2. OmmMmanyans HM., Knoppe J.I'. Kypc xumuueckoi kuaetuku. M.: Beicil. 1IK.,
1974.

3. Ilycroposnu E.M. Xumnueckas cBsa3e. M.: Hayka, 1973.

4. Peaxmonnas criocoOHocTh U myTu peakuuit/Ilon. pea. I'.Kinonmana. M.: Mup,
1977.

5. bpecnoy P. Mexanu3mel oprannyeckux peakuui. M.: Mup, 1968.

6. Amuc D.A. BiusiHue pacTBopuTesieid HA CKOPOCTh U MEXAHU3M OPTaHUYECKUX
peakumii. M.: Mup, 1968.

7. HxoncoH K. YpaBnenue ['ammera. M.: Mup, 1977.

METOAMYECKNE PEKOMEHIAILIVMU 110 BBITIOJIHEHNIO
JIABOPATOPHBIX PABOT
Jlabopamophas paboma

«Peaknum HyKJ1€0QUIBHOI0 3aMellleHUs] Y HACBIIIEHHOT0 ATOMA yIJIepoaay



Cunres AMITWIAHNUJINHA

C,H,Br ¥ — NaOH
(:6H5-NH2 [C6H5-NH2(C2H5)]BI' W C6H5-NHC2H5
-H,0
C,H,Br NaOH »CHy

+ —_
[C6H5—NH(C2H5)2]BI’ W C6H5-N\C o

_HZO 2775

C,H,-NHC,H,

Peaxmuevi: anwunuH  CcBexeneperHaHHpii 9,8 mur;  OpomdTan 21 mu;

ruapokcua Hatpus 13,3 r.

B xpyrmogonHoit konbe emkocthio 100 miui, coeTMHEHHOM C OOpaTHBIM
BOJSTHBIM XOJIOJMIJIBHUKOM (JIydllle IIAPUKOBBIM), KUIISITAT Ha acOECTOBOM CeTke
9,8 M1 cBexenepernanHoro anuiauHa ¢ 10,5 mn OpomdTaHa 10 TeX Mop, IMOKa
peakImoHHass mMacca He 3arBepjeeT (okojio 2 4u). K oxjaxaeHHON peakiMOHHOM
Mmacce, cojaepkaieil OpoMuJ 3TUIPEHUIAMMOHMSI, HEOOIbIIUMU NOPLUUSAMHU TPU
pa3MENIMBAHUM TPUIMBAIOT pacTtBop 6,65 T ruapokcuaa Hatpus B 20 Mu1 BOZBI
(konOy mpu 3TOM OXJAXIAIOT B 0aHE C XOJIOAHOW BOJOI). BrlmenuBmmiics
STWIAHWIMH OTAEIISIOT C MOMOIIBIO JIEIUTEIBHOW BOPOHKM M CHOBA MEPEHOCST B
peakimoHHyro koi0y. JloOGapmsitor k Hemy 10,5 M OpomMdTaHa W KUMSATAT [0
3aTBEPACHUSA pEaKIMOHHOM MAaccCBhl. Ilo OXJIAXKIECHUU Opomu
TUATWII(QEHUIAMMOHHST pacTBOPSIIOT B Boje. llepenuBaroT pacTBop B CTakaH U
KUISTAT (8 8blmsdcHoM wikagy!) B TEUEHHE HECKOJIbKUX MUHYT JUISl YAAJIICHUS HE
BCTYINHMBILETO B peaklMI0 OpoMiITaHa. 3aTeM pacTBOP OXJAKIAIOT U JOOABISIOT K
HEMY HEOOJBIIMMHU NOPUUSIMH MPU pa3MEIIUBaHUM pacTBOp 6,65 T rUApoKcHia
HaTtpusd B 20 M3 BojAbl. BbiaenuBmIMiicsS AVITUIAHWINH OTIENSIOT C MOMOIIBIO
JIETUTEIIbHON BOPOHKH, BBICYIIIMBAIOT TBEPJILIM THIPOKCUAOM Kaywsi, PUIBTPYIOT
yepe3 HeOOIbIIoN cKilaaqyaThiii puiibTp B Koa0y Bropua u neperonsitor. Cobupator

bpakuuro, kursinryro npu 214-216°C. Beixog 10 1.



Hustunanunud  (N-QeHUNIIudTHIAaMUH) —  MAacisSHUCTas  KHUAKOCTb
KeNToBaToro uBera. JIerko pacTBopsieTcsi B AMATUIOBOM 3(QHUpEe U STHUIOBOM

CIIUPTE, TPYAHO — B BOAE; Ty -34,4°C 1 -38,8°C; Ty 215,5°C; p?%% 0,9351 r/em’.
CuHTe3 rIIMuMHa (AMUHOYKCYCHOM KHMCJIOTHI)

CI-CH,-COOH + (NH,),CO;—= H,N-CH,-COOH + NH,CI + CO, + H,0

Peaxmueswi: MOHOXJOpYKCYCcHast kuciora 12,5 r; kapboHatr amMmMoHuUs 55 T;

aMmMHuax (25%-Hblil); METaHO; aKTUBUPOBAHHBIN yTOJIb.

Pabomy nposooumu 6 evimscrom wxaghy!

B Tpexropiyto kon0y emkocTthio 250 MJ, COCAMHEHHYIO C HUCXOISIIUM
XOJOJWIBHUKOM, TEPMOMETPOM, JOXOJSAIIUM MOYTH 10 JTHA KOJIOBI, U KanelabHON
BOPOHKOM, IToMemaroT 25 ma 25%-Horo pactBopa amMmuaka, 12 Mi Boasl U 55T
KapOoHaTa aMMOHUs. PacTBOp O0CTOpOKHO HarpeBaroT Ha BoAsHOW Oane 10 60°C.
[Ipu yacTOM BCTPSIXMBAaHUM MPWIMBAIOT U3 KaIleJIbHOW BOPOHKHU B TeueHUE 15 MuH
pactBop 12,5T MOHOXJOpPYKCycHOM KuCioThl B 10 My Boxbl (TemmepaTrypa
pEeakIMOHHON cMecu He MoipkHa mpeBbimath 60°C!). 3areM cMech HarpeBaroT B
TeueHHe 4 4, TOCTENEHHO NMOBbIMas Temneparypy 10 80°C, u OTTOHSIOT aMMHAK U
okcun yraepoaa (IV) B mpueMuuk ¢ Bogoi. Korja ncuesner 3anax aMmmuaka, Kojiaoy
HAacyXxO BBITUPAIOT M HArpeBalOT Ha IUIAMEHU TOpPEIKU OO0 TeX Iop, MOoKa
Temreparypa  x&uiakoctd  He  gocturHer  112°C. K moiyyeHHOMY
KOHLIEHTPUPOBAHHOMY PACTBOPY NPUIMBAOT 10 M1 BOJBI, UMEIOUIEH KOMHATHYIO
temriepatypy. Korma xuakocts oxmamutca a0 70°C, mobammstor 0,3 T
aKTUBUPOBAHHOTO yriist U KUOATAT 10 MuH. ['opsuuii pacTBOp GUIABTPYIOT depes
CKJIaa4yaThli (PUIBTP B KOHUYECKYIO KOJIOY U K TEIUIOMY (UIBTpPaATy NPUIMBAIOT

90 mn MeraHona. PacTBOp OCTaBIsAIOT Ha CYTKM B XOJIOJWJIbHUKE JJIs



KpUCTAJUIM3alui. BrigenuBiivecss OeClIBETHBIE HUIJIbl aMUHOYKCYCHOWM KHCIIOTBHI
OTCAChIBAIOT Ha BOpOHKE broxHepa u cymar Ha Bo3ayxe. Beixon 6 r.

Jns OYMCTKM aMHUHOYKCYCHYIO KHCJIOTY PacTBOPAIOT B 12 mu Kumsmein
BOJBI, 100aBisA0T 30 MJI METHJIOBOTO CIHMPTa M OCTaBJSAIOT Ha 4 4. BeimaBmine
KPUCTAJUTBI OTCACHIBAIOT HAa BOPOHKE bBIOXHEpa M Cymar Ha Bo3ayxe. Beixon
OUYHIIICHHOW aMUHOYKCYCHOM KUCIJIOTHI (TJIUIIMHA) 5,5 T.

AMuHOyKCycHass  Kuciota  (TAMIHMH, TJIHMKOKOJI) —  OECIBETHOE
KPUCTAJUIMYECKOE BEIIECTBO, CJIAJIKOTO BKyca, HepacTBopuMoe B 3¢upe. B 100 r
stanona npu 25°C pactBopsiercs 0,043 r; B 100 r Boawl npu 25°C — 25,3; ipu 75°C
— 57,5; Tun 232-236°C (¢ pa3inoKeHuem).

Jlabopamopnas paboma

«Peakuuu 3J71eKTPOPUIBHOI0 3aMellleHHs] B APOMATHYECKOM PSILY»
CyasdupoBanue

Peakmun, COIIPOBOKTAIOIINECS 3aMelIeHIEM BOJIOpOAA aapa
CyIb(Orpymoi, OTHOCAT K Cylb(pupoBanuto. OTKPHITHE PEAKIIUU CYJIbPUPOBAHMS
npuHagnexur B. bpanny, xoropeii B 1819r1. ocymectBunm  cuHTE3
CyIb(ONPOU3BOIHOTO HapTaINHA.

Crnennduka 5TOro mpoiecca B OTIUYUE OT JPYTUX AIEKTPODHUIBHBIX

peaKklnii 3aKI0YAETCS B TOM, UTO OH HOCUT OOpaTHUMbINA XapaKTep:

ArH + H,80, == ArSO,H + H,0

MexaHn3Mm peakiuu
B 3aBucumoctu oT yciioBuil Cynb(UpOBaHMS B Ka4eCTBE CYIbPHUPYIOLINX

Ar¢HTOB MOT'YT BBICTYIIATh PA3JIMYHBIC YaCTHUIIbI, OJJHAKO BO BCEX CIIyUasaAX IMPOLECCC

MMPOTCKACT 4CPC3 CTAANIO O6paSOBaHI/I${ O—KOMIIJICKCA:

SO.H SO,H

onee ) me (3 o



H SO,H

303_ SO,
+ +
+ S0, == —— + H =—=

Cynbdupyronme areHThI

HaunbGonee pacnpocTpaHeHHBIM CyIb(OHUPYIONTUM areHTOM SIBJISIETCSI CepHas
KHCIIOTa Pa3IMYHON KOHIIEHTpaluu (KylmopoCHOE Maciio ¢ coaep:kanuem 92-93%
H,SO4 mmm monorumpar — 98-100% H,SO4). Jlns TpyaHo cyabhuUpyeMbIx
COCJIMHEHUN MPUMEHSIOT OJIEYM C pa3lInuHbIM cojiepkanue okcuaa (IV), oObraHO
10 25% SOs; umu ¢ 65% SOs. Oneym, conepxammit 40% SOs;, pu 0OBIYHOM
TeMIepaType SABJISIETCS TBEPAbIM BEIIECTBOM, ITIOATOMY OH HEYJ1I00€H B 0OpallieHuu
M U3 HEro TmyreM pa30aBieHHs] MOHOTHAPATOM  TOJY4alOT  MEHEe
KOHIICHTPUPOBAHHBIE PACTBOPHI.

CynbhupylOIUM areHTOM CIY)KHT TakXke XJIOPCYJIb()OHOBas KHUCIOTa
CISO;H (monoxnopanruipua cepHoi Kuciothl). OaHako ee npuMeHeHue Tpedyer
TOYHOW JIO3UPOBKH B COOTBETCTBUM CO CTEXMOMETPHUEH JAHHOW PEAKIIMH, TAK KaK

U30BITOK MPUBOJUT K 00pa30BaHUIO Cylb(oxaopuaa:

ArH + CISO,;H —= ArSO,H + HCI
ArSO,H + CISO;H —= ArSO,Cl + H,S0,

Jlnis npoBeneHust cyab(GUpoBaHUs B Ta30BOM (ha3e MCIONb3YeTCs TPUOKCHUT
cepbl. MeHee pacrpocTpaHEHHbIE CyIb(UPYIOIIME areHThl — COJU CEPHUCTOMN
KHUCJIOTBI U KHUCJBbIE CONMU cepHOM Kuciaotbl. CynbpUpoBaHUE COEAMHEHUH,
TPEOYIOIIUX MSTKUX YCIOBHUM, OCYHIECTBISIOT NUPUAHHCYIB(OTPHUOKCUIOM

CesHsN- SOs.

YcnoBust MpOBEICHUS PEAKITAMN

Bnusinue crpoenus cyOcTpara Ha peakuuo. DTOT QakTop sBISETCS BeCbMa
CYIIIECTBEHHBIM B TIpOIIECCE CYIb(prpoBaHUs. 3aMECTUTENHN TIEPBOTO Poa B 001IIEM
00J1er4aroT MEeKTPOPUIbHYIO aTaKy CyJIb(OTpyIIoH, HallpaBIss €€ BXOXK/IEHUE B

0- ¥ n-noJiokeHus. B aTom ciIydac 1O0CTATOYHO MCIIOJb30BaHUA KYIIOPOCHOTO MacCjia



WIM MOHOTHIpaTa. 3aMECTHTENM BTOPOrO pojAa 3aTPYAHSIOT 3NEKTPOUIbHBIE
peaxiuu, opueHTHpyst SOsH-rpynmet B m-nonoxxenue. s cynbhupoBaHus TaKuxX
COCMHEHUM NPUMEHSAIOT oJieyM. Tak, ajid MHoidydeHus OeH30JICYIb()OKUCIOTHI
O€H3071 He0OX0AUMO CyNb(PHUPOBATH OJCYMOM IPH HAarpeBaHUH, B TO BpEeMs Kak
TOJIyOJ CyJIb(UPYETCSs MOHOTUAPATOM, a ()EHOJI — MPOCTO KOHLIEHTPUPOBAHHOU
CEPHOU KUCIIOTOU.

CrnenyeT y4MTHIBaTH CBOEOOpa3Me peakiuil Cylb(QUPOBAaHUS aHUIWHA U
HaTwiamMuHa. [Ipy SKBUMONEKYIISIPHBIX COOTHOILIEHUSAX CEPHOU KUCIOTHI U aMUHA
o0pa3yromascs CepHOKUCIAs COMb MPU HArPEBaHUU MEPEXOAUT COOTBETCTBEHHO B

CyJIb(PaHUJIOBYIO U HAPTUOHOBYIO KUCIOTHI

Temmneparypa peakuuu. B 3aBUCUMOCTH OT TeMIEpaTypbl peakius
Cyab(GUPOBaHUA  TPOTEKAET  C oOpa3oBaHMEM  MOHO-,  JH- WU
NoJIUCYNb(PONPOU3BOIHbIX. Kpome TOro, TemmepaTypHblii (pakTop CyIIECTBEHHO
BJIMSET HAa MECTO BXOXJEHHUS CYJIb(QOrpylIbl B apoMaruueckoe sapo. Tak,
cyib(dupoBaHre (QpeHosia B 3aBUCUMOCTH OT TEMIEPaTypbl MPUBOIUT K O- WIH H-

U30Mepy, CylbpupoBaHUe HaPTATHMHA — K O- WK [3-HaTaTuHCYIbPOKUCIIOTE:

OH OH
30°¢C SO,H

- H,0

OH
+ HS0, @ -
SO,

+ H,SO,

90-100° C
OH

H



SO,H

70°¢C
+ H,SO, ~H,0

160°C
1600C SOH

+ H,SO,

IIpeBpamenre OMHOrO M30Mepa B APYrOM IIPU IOBBIIEHUH TEMIIEPaTypbl

00BsACHSACTCS TCM, 4YTO IIPpH CYJIL(I)I/IPOBaHI/II/I IMPOTCKAOT ABC IIapaJIJICIIBHBIC

oOpaTUMBbIEC PEAKIINH 110 CXEME:

SO,H
+ H,80, —] ‘ ‘
,SO,H
— e

CobnroeHre TeMnepaTypHbIX MPEAEIOB YPE3BbIYAHHO BAXKHO TaKXKE H
OTOMY, 4YTO TMIOBBIIIEHUE TEMIIEpaTypbl MNPUBOAMT K MOOOUYHBIM IpoLeccam
OKHUCJICHUS U KOHJICHCALIUH.

Konuenrtpanus cynsdupyromiero areHta. [lpu cynshupoBanuu 31oT (hakTop
UIpaeT IEPBOCTEIEHHYIO poOJib. BcClencTBUE 3HAYMTEIBHOTO YMEHBLICHUS
CKOPOCTH CYyJIb()UpPOBaHMUSI TIO Mepe pa30aBICHUS CEPHOM KHUCIOTHI BOJOM,
BBIJICTISIOLICICS B XO/1€ PEaKuu, IPU HEKOTOPOH KOHIIEHTPALUH CYJIb(PHUPYIOLIETO
are’HTa peakius NpakTUYecKu ocTaHaBiauBaercd. [losTomy cynbpupoBaHue
NPUXOAUTCS TPOBOAUTH B U30OBITKE CEPHOM KHUCIOTHI, 4YTOObI HU30€kKaTh
YMEHBUIEHUSI €€ KOHLEHTPALMK B PacTBOpe. B MpakTHKE Takyr KOHUEHTPALUIO
CEepHOI KHCJOTHI, BbIpaXkaemylo B mporeHTax SOs;, 0003HA4alOT Kak 7
cynb(pupoBaHuUs.

Crnenyer OTMETUTh, UTO KOHIEHTpALMS CYIb(UPYIOIIETO areHTa BIUAET Ha

MECTO BXOXIEHUS CyJbQOrpymmbl B apOMaTHYECKOE SAPO. YCTaHOBJIEHO,



HalpuMep, YTO [JJs TMOJy4YyeHUs Oo—HapTaaIuHCYIb(OOKUCIOTH HE00X0AUMO
UCIIOJIb30BaTh 00Jiee KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIIOTY, YEM JUIsl CHHTE3a [B—
u3oMepa.

Bnusgnaue karanuzatopa. Bompoc o 3HaueHMM KaTaJd3aTOPOB B IpOIlECCe
Cynb(UpPOBaHUS N3YYEH HETOCTATOYHO. MEX Ty TeM UX POJIb B II€JICHAIIPABICHHOM
cuHTe3e cyib(onpons3BogHbix HecoMHeHHa. Eme B 1891 r. M.A. WnbuHckuit
YCTAaHOBWJI KATATUTUYECKOE JIEUCTBUE COJIEU PTYTH, KOTOPBIEC BIUSIIOT HE TOJIBKO Ha
CKOPOCTb, HO U Ha MECTO BXOXKICHUS CYJIb(POTPYIIbl B MOJIEKYJy aHTPAaXUHOHA.
CynbpdpupoBHane aHTpaXWHOHA B MPUCYTCTBUU HOHOB PTYTH MPUBOAUT K O—
aHTPaXUHOHCYJIb(POKUCIIOTE, a O3 KaTanu3zaropa — K 3—u3omMepy:

O SO,H

H,S0, (HgSO,)
—H,0

E

O

O
O H,S0, SOH
O

Cpenu npyrux katanu3atopoB wuccienoBanbl Takke CuSOs, NHiVOs,

Y

K,CrOy4, V10s, I, FeCls. IMocnenuuii ocobeHHo 3¢h@dEeKTUBEH AJis1 MOBBIIMICHUS
BBIXOJIOB JIM- U TPUCYIb(OKHUCIOT HapTaTHHA.

[TepememmBanue. Peakiuio cynbupoBanusi MPOBOAIT, KaK MPaBUIIO, TPH
nepememuBanuu. cnonb3oBanue 3¢G(EKTUBHBIX MEMIAJIOK TO3BOJSIET YCKOPUTH
rerepodasHpie Tpoiecchl CyiabdupoBanus. JJIs KUIKUX PEAKIIMOHHBIX MAacc
(cynbdupoBanue 6eH30Ja, TOMYOJa) TPUMEHSIOTCS MPOTEUIEPHbIC MEIIATKH, IS
Macc cpeaHed Bs3KocTU (CylbupoBaHue HadTaMHA) — SKOPHBIC MEIIATKH.
TBepabie UCXOTHBIE TPOTYKTHI, ECITH MX BBOAST HEPACTUIABIICHHBIMU, JJOJIKHBI OBIThH
XOpOIIO M3MENbYEHBI, YTOOBI peakius MpOTeKajda ¢ OJMHAKOBOH CKOPOCTBIO C

KOKI0M dYacThio mpubaBisieMoro cyiabpupyemoro BemecTBa. [lopsmok



pUOABJICHUS] KOMIIOHEHTOB MOXET OBITh PA3IMYHBIM B 3aBUCUMOCTH OT IIETIeH U
yCIIOBUH CYIb(UPOBAHUS.

Boinenenne cynbdonpousBogubix. IlomyueHue B CBOOOJHOM  BHUJE
apoOMaTHYECKUX CYJIb()OKHUCIOT MPECTABIAET OONbIINE TPYIHOCTH, TIOCKOJIBKY BCE
OHHU SIBJISIFOTCS CMUIBHBIMU KUCIO0TaMHu. KpoMe Toro, O0JIBIIMHCTBO U3 HUX XOPOIIIO
PacTBOPUMO B CEPHOM KUCIIOTE U BOJE.

HaunOoiiee pacnpocTpaHEHHBIM METOJIOM BBIICJICHUS SABIISIETCS] BBICAIUBAHUE
— BHECEHHUE PEaKIMOHHON MacChl B pacTBOP MOBapEHHOW COJIM WM JOOaBlIEHUE
nocJIeTHeN K pa30aBICHHON BOJOW PEAKIIMOHHOW Macce. DTOT MPHUEM IO3BOJISET

IIEPEBECTHU CYIb(OKUCIOTY B HATPUEBYIO COJIb:

ArSO,H + NaCl — ArSO,Na + HCI

NHorna mnpu BBICAIMBAHMM  XJIOPUJOM  HATpusi KHUCJIBIA  pacTBOP
MPEIBAPUTEIBHO YaCTUYHO HEUTPAIHU3YIOT. M3 npyrux coned 1jisi BbICATMBAHUSA
IPUMEHSIOT CyJIb(aThl HATPUS U MArHUsl.

HekoTopeie cynbpOKHCIOTH 00pa3yroT MajlopacTBOPUMbBIE B pEaKIIMOHHOU
cmMecu comu ¢ apyrumu katmoHamu (Mg, Fe); Takue cynb(honpon3BOIHbIE
BBIJCIISIFOT B BUJIE COJIEH ATUX METAJIIOB.

B mpakTtuke BbIICNEHHUS TMOJMUCYIb(OKHUCIOT MNPUMEHSIOT [EpPEBOA
MOCJIEHUX B KaJbLIMEBbIE U OApUEBBIE COJIM, KOTOPbIE B OTJIMYME OT CYIb(HaToOB
KaJbIUsl M OapHsi XOpOILIO pacTBOPUMBI B BoJe. BonHbIe pacTBOpBI 3THX coJiei

3aTeM 00paldaThIBAIOT COAOW U MOIYYatOT HATPUEBYIO COJIb:

(ArS0,),Ca + Na,CO,—> 2 ArSO,Na + CaCO,

Mepsi ipenocTopokHocT. CHUHTE3BI, MPOBOJANMBIE C 0JIEYMOM, HEOOXOIUMO
BBITIOJIHATH B BHITSDKHOM IKady! [Ipu BeiIeIeHUN IPOTYKTOB PEAKITMOHHYIO MacCy
BBUTMBATh B BOJY WJIM Ha JieA, a HE HaoOopoT. [IpuroroBiaeHue cepHOM KUCIOTHI
TpeOyeMOoi KOHIIEHTPAIIMH OCYIIECTBIISATH B MEPUaTKaX U B 3aIIUTHBIX OUKaX.

Hoenmugpuxayus

JlokazaTtenbCTBO CTPOCHUST CYIh(GOKHUCIOT TPEACTABISET HE MEHBIIYIO

TPYAHOCTB, YCM HX BBIJICJIICHHUC N3 peaKHHOHHOﬁ MacCChI B CBO6OI[HOM COCTOSHHH.



Cynb(OoKHCIOTBI, KaK MpaBWIO, MOJY4alOT B BHUAEC COJIEH IIEJIOYHBIX WIIH
LIEJI0YHO3EMENBHBIX METAJIOB, KOTOpPbIE HE IUIaBATCA. [loaTOMY IS KOCBEHHOU
UJeHTUGUKALIMY CYJIbPOKUCIOT MOTYyUYESHHBIE COJIU MEPEBOST B COOTBETCTBYIOIINE
CyabGOXJIOpUABl U Cynb(haMUIbl, HMEIOIIUE XapaKTEepHbIE TEMIEPaTyphl

IIJIaBJICHUA:

ArSOH + PCl,—= Ar SO,CI + POCI, + HCI

ArSO,Cl + NH, — ArSO,NH, + HCI

Boigenenne u  uwaeHTU(UKANMS TOCIETHUX OOBIYHO HE BBI3BIBAIOT
3aTPYAHCHHUM.

Cynb(pOoKHCIOTH UASHTU(ULIUPYIOT TaKXkKe Mo nojiocam noriomenus (B K-
CHEKTpPax) CUMMETPUYHBIX U aHTUCUMMETPUYHBIX Kojebanuil rpynnsl SO, u SO
CyIb(OKUCIOT W HUX Pa3IMYHBIX [POU3BOJHBIX — CYJIb(OTraJOreHu0B,
cynbhamMuaoB, 3UpoB U JIp.

CuHTe3 n-T0JIy0JICY/Ib(POKHUCIOTHI

CH, CH,
+ H,SO, =——= © + H,0
SO,H
Peaxmuewi: Tomyon — 32 mu; cepHas kucnora (p=1,84 r/em®) — 19 mu;

aKTUBUPOBAHHBIN yroiab — 1 T; jes.

Ilocyoa u obopyoosanue: konbda KpyriiogoHHas BMecTUMOCTHIO 200 mur,
XOJIOJUIILHUK OOpaTHBIN; cTakaH BMecTUMOCThI0 500 Mii; OaHsi BoJsHAs; MpUOOp
I TostydeHust  xjopoBojopona;  puistp  IlloTtTa;  sKcukaTtop ¢
KOHIUEHTPUPOBAHHOW CEPHON KUCIOTOM.

B kpyrnogonnyto kosioy BMecTUMOCTBIO 200 MJI, CHaOXEeHHYI0 O0OpaTHBIM
XOJIOJUIBHUKOM, MOMEIIAIOT TOJYOJd M CEPHYI0 KHCIOTY, CMECh HAarpeBaroT 0

kunenus. Crnaboe KUIEHHE TOJIyosia TOAJACPKUBAIOT B TedeHUE 1 4, XOpoiio



NepeMEIINBasi CMECh, I YEro KoJIOy BCTPSIXHUBAIOT Kaxkable 2—3 mMuH. Yepes vac
CJIOM TOJIyOJla TIOYTH MCYE3AET, YTO CIYKUT MPU3HAKOM KOHIIA peakiuu. Ternyro
PEaKIMOHHYI0O CMECh BBUIMBAIOT B CTakaH, B KOTOpoM HaxoautTcs 100 M BOJbI;
KOJIOY CIOJIACKUBAIOT HEOOJIBIINM KOJIUYECTBOM BOABL. B pactBop mobammistor 1 1
AKTUBUPOBAHHOTO YIJII M KHUIIATAT IOJ TATOW Ha DBJEKTPOIUIUTKE C 3aKPBITOU
cnupayiblo 0 oOeclBeunBaHUs. 3aTeM Yrojib OT(HUIBTPOBBIBAIOT, a PaCTBOP
yHapHuBaroT Ha BOAsAHOU O0ane 10 50 mi1. Ilocie 3Toro ero oxyiakaaroT JbI0M JI0 S—
7°C ¥ HachIIAIOT Ta3000pa3HbBIM  XJIOPOBOAOPOAOM ISl OCAXICHUS K-
TONYOJCYAb(POKUCIOTH. [Ipr oOcakIeHuu CONSTHOW KHCIOTOM BBIXOA PE3KO
IIOHM>KAETCSL.

BrinaBuime kpuctamisl OTPUIBTPOBBIBAIOT Ha BopoHke LlloTTa, THiatensHO
OT)KMMAOT U MIOMEIIAIOT B 3KCUKATOP HaJl KOHIIECHTPUPOBAHHOW CEPHOI KUCIOTOM.
OAHOBPEMEHHO B 3KCHKATOP CTABAT CTAKaHYMK C TBEPIOH MIETOUbIO (OCTOPOKHO!)
JUISL TIOTJIOLIEHUS XJOPOBOAOPOJA. BhICyliMBaHWE NTPOJOIKAETCA B TEUECHHE
HECKOJIBKMX JHEM.

Beixon 3540 r (67-77% ot teopetnueckoro). Ty, 104—105°C.

n-Tonyoncynbpokucinora o0pa3yeT  OECIBETHbIE  TUIPOCKONHYECKUE
KpUCTaJUTbl MOHOTHApaTa. be3ponnas kucnora kunut npu 140°C (2,66 klla, nin
20 mm. pr. c1.), Tyy 104—105°C. Xoportio pacTBopsieTcst B BOJAE, CIUPTE, dpupe.

Koumponvnwvie 6onpocwi

1. IlpuBeaute cxembl CynbPUpOBaHUS OEH30A: @) CEpHON KHCIIOTOM; 0) OKCUIOM
cepol (IV); B) SKBUMOJIAPHBIM KOJIMYECTBOM XJIOPCYJIb(OHOBOW KHUCIIOTHI; T)
M30BITKOM  XJIOPCYIb(GOHOBOM KucHOThl. Kakue mMOOOYHBIE MPOTYKTHI
00pa3yroTcs mpu 3ToM?

2. Ilpu cynbdupoBanuu Tosiyosa cepHoil kucioto nmpu 0°C obpaszyercs 42%
o-tonyoJicynbhokucinotrel U 54% n-uzomepa. Ilpu 100°C ob6pasyerca 13%
o-uzomepa u 79% n-uzomepa. OObICHUTE 3TU PE3YJILTATHI.

3. Pacnonoxwure mpuBEACHHbIE HMKE COCIMHEHUS B MOPSAIKE YMEHBIICHUS UX

AKTUBHOCTH II0 OTHOIIEHHIO K Cyiabbupyomemy areary (SOs;H'): Tomyou,



ATUIIOEH30J1, OpOMOEH30J1, HUTPOOEH301, aHn30:], HapTanuH. Kakue nmpoayKTs
peakmu 00pa3yroTCs B Pe3yJIbTaTe MOHOCYIb(hupoBaHus?

4. Kakne MOHOCYJIBb(OKHCIOTH MOTYT OBITH MOJIy4E€HBI MPHU CYIb(OUPOBAHUN
anunrHa, N,N-TuMeTuIaHuInHa, XJI0pOeH30I1a, OeH3ambaern1a’?

5. Kakoit mapamerp peakiuu cyibpupoBaHUS HEOOXOIUMO H3MEHATH, UYTOOBI
MIPEUMYIIECTBEHHO TOJTydaTh: a) Ol- WK B-HadTaTuHCYIb(POKUCIOTY; 0) Ol- WK
B-anTpaxuHoHCyIb(MOKUCIOTY? Kakum o00pa3oM MOXHO  OCYIIECTBISTH

B3aMMHBIE MMPEBPAIICHUS U30MEPHBIX MOHOCYJIbPOKUCIOT HadTamuHa?

Jlabopamopnas paboma

«Peaknum 3J1eKTPOPUIBHOTO 3aMellleHUsI B APOMATHYECKOM PSIAY»

bpomupoBanue
Cunres 2,4,6-TpuOpoMaHuIMHA
OcHosHas peakyus:
NH, NH,
Br _Br
+ 3Br, + 3HBr
|
Br
Peaxmuewi, nocyoa u npubopul:
AHWIUH 255r Konba mnockomonHas mupokoropias (250
MJT)
(cBexeneperHanupiit) (2,5 M) Crakan (100 mn)
bpom 151 Boposnka kamnenbHas
(4,8 mu) bans BonsgHas
Bbpomun kanus Or Kon6a xonnueckas (150 mur)
DTtaHon 150 mn XonoauIbHIUK 00paTHBIH
ConsHas kucinoTa Konb6a byn3ena
(p=1,19 r/mn) Boponka broxnepa
IM'mopokcnn kanus bans necuanasa

(10%-nb1it pacTBOp)

Coopxa npubopos:
1. Tlpubop s cuHTE3a COCTOWT U3 TUIOCKOJOHHOM HIUPOKOTOPIION KOJOBI U

KaleJIbHOW BOPOHKH.



2. Ilpubop nns KpuCTA/UTA3AIMH, COCTOSIMA W3 KOHMYECKOW KOJIOBI W
00paTHOTO XOJIOUITHHUKA.

Buvinonnenue cunmesa: (PaboTy NpoBOAUTE B BRITSDKHOM IKady!)

B mmpoxorop:no# minockoqoHHo# kos0e (pubdop 1) BMectuMocThio 250 M
pacTBOpSIOT 2,5 M aHWIMHA B 75 M BOJBI, cojaepxkamien 2,5 M
KOHILIEHTPUPOBAHHON COJISTHOM KUCTOTHI. B cTakane pactBopsitoT B 50 Mi1 BOAsI 9 T
Opomua kanuda 1 4,8 M1 Opoma npu nepemermnBaduu. [1omydeHHbIN TpO3payHbIii
pacTBOp BBUIMBAIOT B KallelbHYIO BOPOHKY, MOMEIIEHHYIO HaJ[ PEaKIMOHHON
koiooi. IlocreneHHo, mo kamisiM OpwinBalOT ero B TeueHne 30 MuH B
PEAKIMOHHYIO CMECh IIPU SHEPTUYHOM MOMEIIMBAHUH. Peakiiys 10KHA TPOXOIUTh
Ipy KOMHATHOM TeMriepaType. [locie okoHuaHus peakiuu okpacka Opoma ucyesaer
U BBINANAaeT ocaaok TpuOpomaHwinHa. Ero otmensior Ha BopoHke broxnepa,
npoMbiBalOT Ha QuibTpe 10%-HbBIM pacTBOpPOM THUIAPOKCHAA Kalius, a 3aTeM
OOJBIINM KOJMYECTBOM BOJbI. Ellle BIaXHBIA TPUOPOMAHWIMH OYHUIIAIOT OT
npuMecei Kpucrau3amuei u3 ropsiuero cnupra (okosio 150 mi) (mpudop 2). Hns
KpPUCTAJUIM3AI[MU CIUPTOBOM PACTBOP MOMEIIAIOT B JIEJIIHYIO OaHIO Ha 1 4, a 3aTeM
0CaJIoK OTAENAI0T Ha BopoHKe broxHepa u cymat Ha Bo3ayxe. Boixoa 7 r (77% ot
TEOPETUUYECKOTO).

2,4,6-TpubpoManunuH — OECIBETHOE KPHUCTAUIMYECKOE BEIIECTBO;
pactBopuM B 3dupe, xyiopodopme, TPYIAHO PACTBOPUM B ITUIIOBOM CIUPTE,
HEpPacTBOPUM B BoJE. fy,;=119-120°C.

Jlabopamophas paboma

«Peakumu 371eKTPOQUIBHOI0 3aMellleHHS] B APOMATHYECKOM PSIAY»
AJIKWIMpOBaHUE

PeakuusiMu  alKuIMpPOBAHUSI HA3BIBAIOT PEAKIMH, BKIIOYAIONIUE 3aMEHY
aToMa BOJOpPOJAa OPraHUYECKOr0 COCIMHEHUs aJKWIbHBIM paaukaioMm. B
3aBUCUMOCTH OT TOrO, P KAKOM aTOME B MOJIEKYJIE MPOUCXOIUT 3aMELICHUE
BOJIOpoAa, paznuuaroT N-, O- u C-aJIKuiMpoBaHue.

MexaHu3m peakuuu



HezaBucumo oT mpupoabl peakIMOHHOTO LIEHTpa cyocTpaTa v €ro CTPOEHUs,
a TaKK€ OT CTPOEHHUS AIKWIHMPYIOIIEr0 areHTa BO BCEX CIy4asX MHpPOLECCHI
OPOTEKAOT MO 3NEKTpopUIbHOMY MexaHu3My. Ha mnpumepe ankuiampoBaHUs
AMUHOB CIUpTaMU (B NPHUCYTCTBHUHM CHJIBHOM MHUHEPAIBHOM KHUCIOTHI) CXeMma

BBITJIAAUT TaK:
+ +
AIKOH + H == Alk —OH,

Alk— OH, == Alk" + H,0
+ N +
Ar—NH, + Alk — Ar—NH,— Alk === ArNHAIlk + H
Ilo aHAJIOTUYHOMY MEXaHU3MY IIPOTEKAET AIIKUJIUPOBAHKE
I'HJIPOKCUIIPOU3BOIHBIX ¢ 00Opa30BaHUEM COOTBETCTBYIOIINX AJIKHIIOBBIX 3(PUPOB.
Mexannsm  C-aIKUIMpOBaHUS apOMATUYECKOrO SApa  BKIIOYAET  y4acTue

KaTaJM3aTOPOB, CHOCOOCTBYIONIUX 00Pa30BaHUIO KAPOOKATUOHOB:

Alk—CI + AICL, —= Alk—CL..AICI, —= Alk + AICI,

H Alk Alk

+ +
+ Alk  —= — + H

H' + AICI, — HCI + AICI,

AJKUIHPYIOIINE areHTHI

B cunTe3e ankuampou3BOAHBIX LIMPOKO HCIOJB3YIOTCS OJIHO-, ABYX- U
MHOTOaTOMHBIE€ CIUPTHI ANU(ATUYECKOTO psAla, a TAKKE KUPHO-apOMaTHUECKUE
cnupThl U (eHobl. He MeHbIee 3HaueHne npuoOpen raaoreHaIKIIb.

B ciywae wmanoli peakmMOHHOW CIIOCOOHOCTH CyOCTpaTOB MPHUMEHSIOT
Tuankuiacynbdarel — ankuioBble 3pupbl cepHor KuciaoTsl (Alk)>SO4. bonee
yI00HBI B paboTe MO CPaBHEHUIO C JUAIKWICYJIb(paTaMu METHIOBbIE 3(PUPbI
6en3oi- u tonyoncyiabhokuciot (C¢HsSO,OCH; u CH3;CcH1sSO,OCH3), koTopsie
COBEpIIEHHO Oe3BpeqHbl. B KauecTBE MSTKOTO aNKWJIMPYIOMIETO CpPEICTBa

UCIIOJIB3YIOT Mra3zomeTad. Ero mpeuMyIiecTBo B TOM, 4TO MOOOYHBIN MPOIYKT —



a30T — JIETKO yAAISIeTCs W3 peakuuoHHOM cMmecu. [ns mnomyuenuss C-
AJKUAJITIPOU3BOIHBIX TPUMEHSIIOTCS TAKXKE U HETIPEIETbHbBIE YTIIEBOIOPO/IbI.
Y cnoBus MpOBEICHUS PEAKIIAN

Anxunupoeanue amunog. Peakmus aqKWIMPOBaHUS CIHPTaMHU B OOBIYHBIX
YCIOBUSIX TPOTEKAaET OYEHb MEMICHHO. I[loaTomMy mpomecc mDpoOBOAAT MpHU
HarpeBaHWM W T[IOBBIICHHOM JaBJIEHUU. B 3aBUCUMOCTH OT MNPUPOIBI
ATKUIIPYEMOTO CyOCcTpaTa M Katalm3aTopa BpeMs W TeMIepaTypa, MPU KOTOPHIX
OCYUIECTBIISIETCS AIKUJIMPOBAHUE, MOTYT OBbITh pa3HbIMU. CYIIECTBEHHOE BIIHUSIHUE
OKa3bIBAET  KATAIM3AaTOp —  TAJIOTEHOBOJOPOAHBIE  KHUCIOTBL.  Tak, ¢
OpOMOBOJIOPOTHOM KHUCIOTOM CKOPOCTh PEAKIIUM BHIIIE, YEM C XJIOPOBOIOPOIHOM.
B npucytcTBUM M010BOAOPOIHON KUCIOTHI OHA BO3PACTAET €Ilie OOJIbIIIE.

3HAYUTEIBHOE BIMSHUE HA XOJI PEaKIMU OKa3bIBACT COOTHOIICHUE aMUHA U
KHUCJIOTBI, KOTOpoe MOXeT MeHATbes oT 20:1 mo 1:1. XnopoBomopon BBOIAT B
peaKkuuo B BUAE THApoxyopuaa amMmuHa. [Ipu ncnonb30BaHUN CEPHOM KHUCIIOTHI €€
kosmmuecTtBO coctabisieT 0,05-0,3 Monp Ha Monb amMuHa. Beiaenstomnryrocs B
MPOIIECCE PEAKIIMU BOAY YIAJAIOT a3€0TPOIMHOM OTTOHKOM MJIM BOJIOOTHUMAOITUMU
CpPEACTBaMU.

AJKATUPOBAaHUE AMHUHOTPYTIIBI MOXKET OBITh IOCTUTHYTO TaK)ke 00paboTKOM
aMUHA TaJloreHaJKWiaMu. VX NMpuMeHEeHUe MPECTaBIISIET UHTEPEC NI BBEICHUS
TaKuX aJIKWJIBHBIX TPYII, TaJOreHOMPOU3BOJIHbIE KOTOPBIX Oo0jiee JOCTYIHBI U
Jierdye BCTYIAIOT BO B3aUMOJEHCTBUE C aMUHAMM, YEM COOTBETCTBYIOLIME CIIUPTHI.
[IpumeHeHne NPOCTEUIINX TaJOT€HAIKWIOB, HAIPUMEDP, XJOPUCTOTO ITHUJIA,
peanusyercsi B Te€X CiydasiX, KOrja aMHUHbl HE MOTYT ObITh aJKWJIMPOBAHBI
CUpTaMU. Bplgenstomuiics B MPOLECCe peakluu TaJloreHOBOJOPOJ HMHOTIA
CBSI3bIBAIOT M30BITKOM aMUHA, HO Yallle BCEro J100aBJICHUEM K PEaKIIMOHHOW Macce
MICJIOYHBIX U TIEIIOYHO3EMENbHBIX METAJUIOB, KapOOHATOB HATPHsI M KaJbITUS.
Temmneparypa peaxiuu 0061dHO He npesbiaet 100°C, mosToMy CUHTE3bI IPOBOJIAT
B KoiOe ¢ OOpaTHBIM XOJOAWILHUKOM. C HU3KOKHUISIIMMHU TaJOTeHATKUIAMU

PCaKIu MPOBOJAT B ABTOKJIABAX.



Anxkunupoganue cnupmog u @enonos. ATKUIUPOBAHUE TUAPOKCUTPYIIIBI
JNEHUCTBUEM CHUPTa U MUHEPATBHON KHCIIOThI HMEET OTPaHUYEHHOE NMPUMEHEHHUE,
IPEUMYIIECTBEHHO JJI1 COEIMHEHUN Ha(TaIMHOBOTO M aHTPALEHOBOrO psaoB. B
OEH30JIBHOM Py CIIMPTOM B KUCJION Cpeie MOTYT OBITh aIKUIMPOBAHBI PE3OPLIMH
U OCOOEHHO JIerko (uIoporIouMH. [ ankwinpoBaHWs ¥, B YacCTHOCTH, AJIs
METWJIMPOBAHUS THJIPOKCUCOEANHEHUH IIMPOKO HCIOJIB3YIOT IUMETWICYNb(ar u
METHIJIOBBIE 3(UPBI OEH30JI- U N-TOMYOJICYIbPOKUCIOT. [Ipomecc mpoBOIAT, Kak

ImpaBHIIoO, C U30BITKOM mcJI049u:

ArONa + (CH,0),S0,—= ArOCH, + CH,0S,0Na

OO6pa3yromascs cHayajga HaTpueBas COJIb MOHOMETHJIOBOTO 3(upa cepHou
KUCJIOTBl MpH JauTenbHOM HarpeBaHun 10 100-110°C metunupyeT BTOpYIO

MOJIEKYJTYy THIPOKCHIIPOU3BOIHOTO:

ArONa + CH,0S,ONa —= ArOCH, + Na,SO,

[lepcnieKTUBHBIMM ANKUJIMPYIOIIMMHA areHTaMHu, OCOOEHHO i (DEHOJIOB,
OKa3aJMCh TaJIOTeHAJIKWIBl. B 3TOM cilydae Bcero Juisi peakuuu HCIOJIb30BaTh
(eHOMATHI HATPHSI UITH KaJTHSL.

Anxunuposarue apomamuyeckux yeneeo0opooos. JIns alKuInpoBaHUs dTUX
COEIMHEHHUH HCIOJIb3YIOTCA T€ K€ PeareHThbl, YTO W JJii aMUHOB M crupToB. B
cllyuae TPUMEHEHHUS B KadyeCTBE AIKWIHPYIOIIUX areHTOB CIHUPTOB PEaKIIHs
OPOTEKaeT JIMIIb C YYaCTHEM KHCIOT. XOpOIIWE pe3yibTaThl JOCTUTAIOTCA B
CHHTE3aX C BBICIIUMH alu(paTHIECKUMH CIOUPTaMH, TJIABHBIM 00pa3oM cC
TpeTUYHBIMU. B mporecce peakyy NpoucXoaAuT U30MEpHU3alUsl pajrKaia CIupTa,
MO3TOMY TaKHUM CIIOCOOOM HEJb3sl BBECTU B SJIPO 3aMECTUTENIU C HOPMAJIbHOM
nensio. [lepBuynHbIe CIUPTHI U30MEPUBYIOTCS BO BTOPUYHBIC, & BTOPUYHBIE — B
TPETUYHBIE.

Kak mpaBuio, mnpu ajJKWIMPOBAHUM apPOMATHYECKUX YTJIEBOIOPOJIOB
CIIUPTAaMHU B MPUCYTCTBUU CEPHOM KUCIOTHI NOCIeAHIO HarpeBatoT 10 70—-80°C u
K HeW MpH TepeMelIMBaHUM MEAJEHHO, B TeYeHHe 3—5 4, MPHIMBAIOT CMEChH

ApOMAaTHYCCKOTIO YIJICBOJOpOaAa U CIINpPTaA.



Mepwvl npedocmoposicnocmu. Ocoboe BHUMaHUE MPHU MPOBEICHUN PEAKIUH
AJIKUJIMPOBAHUA 00paIaroT Ha IpaBuiia paboTsl ¢ mumeTricyibdarom. [locnennui,
SBJISISICH SIIOBUTBIM IIPOJYKTOM, TPEOYET MPOBEACHUS CHHTE3a B BBITSHDKHOM HIKady
C MPUCIYIIEHHOW ABEPLEH U UCIOIB30BAHUEM PE3NHOBBIX NEPUYATOK JJIS 3AILUATHI
pyk. PaboTy ¢ ramoreHoBOJOpOJlaMU TaKKe MPOBOJSAT B BBITSDKHOM IIKady,

CO6J'IIOI[&H BCC IIpaBHJIa pa6OTI>I C KUCJIOTaMU.

CuHTe3 aHn30J1a

ONa OCH,
+ (CH;0),50, — © + CH;0S0O,0Na
Peaxmusvr: penon — 7,5 r; aumetwicynbdar — 14,6 © (11 mun); ruapoxcuy
HaTpus, 2H pactBop — 60 mur; qudaTHIOBBIN 2gup — 150 mu1; kapOoHAT HATpUA
(6e3BOAHBIIN).

Ilocyoa u obopyoosanue: xonba Tpexropias BMecTuMOCThio 100 Mi1; TepMoMeET);
XOJIOJUJILHUK BOJISTHOM; OaHs BOJIsiHAS; KalleJIbHAsl BOPOHKA; JIETUTEIbHAsI BOPOHKA.
(Pabomy npoeooums ¢ ebimsaxcHom wikagy!)

B Tpexropmnyo KpyriogoHHYIO K010y, CHA0KEHHYIO MEIIAKON, KaneIbHOU
BOPOHKOM U 0OpaTHBIM XOJIOAUIBHUKOM, 3arpyxatoT 7,5 T eHosia, pacCTBOPEHHOTO
B 25 mu BoAbL, 1 42,5 Mil 2H pacTBOpa rUAPOKCHIA HATpUsl. 3aTeM IIpu padoTaroien
MeIlaJIKe W3 KarelbHOW BOpPOHKH BBOAAT 11 mMn mumetwicyinbdara. Cpaszy ke
HAYMHAETCSl Pa30rPEBaHNUE PEAKIIMOHHON Macchl. KamenbHyt0 BOPOHKY 3aMEHSIIOT
TEPMOMETPOM U PEAKIIMIO Jlajiee BEAYT IPHU MepeMelInBaHuu U temneparype 40—
50°C, mns 4ero MpUMEHSIIOT OXJaXKJeHue BoiasHoW Oaneit. [locme mpexparieHus
peaKuuu, 0 YeM Cy AT [0 NaAeHUI0 TeMnepatypbl Hrxke 40°C, peakIMOHHYIO CMECh
HarpeBatoT B TedyeHue 30 MUH Ha KUIIAMIEH BOJSHOW OaHE MPU MOCTOSHHOM

NepeMCIIMBaAHNH.



K oxnaxxmeHHOW peaknnoHHOW Macce A00aBisoT 18,5 mur 2H pacTBOpa
THAPOKCHAA HATpUS 10 MIEJIOYHON peakuud Uis THAPOJIU3a H30BITOYHOTO
KOJIMYecTBa JuMeTWICyib(dara. [IpoayKT peakuuu NEpeHOCST B JIEIUTEIbHYIO
BOPOHKY ¥ SKCTParupyroT B ABa mprema 3pupom (1o 75 M1 Kaxkasii pa3). DpupHsiii
HKCTPAKT CyIIAaT OE3BOJHBIM KapOOHATOM HATPHUS U (PUIBTPYIOT. DPUP OTTOHSIOT
Ha BOASHOMN 0aHe M3 HeOOoIbIoN KoJIObI Biopiia, 100aBiisis 3pUpHYIO BRITSKKY 1O
Mepe OTIFOHKM W3 KaleJbHOW BOPOHKH. 3aT€M KalelbHYH) BOPOHKY 3aMEHSIOT
TEPMOMETPOM U MEPETOHAI0T aHU30JI, coOupast Ppakuuio ¢ Ty 153-155°C.
Brixon 6,4 T (75% OT TEOpETHUUECKOTO).

AHunzon (MeTHII0BbIN 3Qup PeHomna) — oecuBeTHas KUAKOCTh C Ty 155°C; B
BOJIE HEPACTBOPUM, JIETKO PACTBOPSIETCS B STHIIOBOM CIMpTE, ddupe, Oenzoie; ps”°
=0,9954, ns** =1,51791.

Xpomarorpadus: mnactTuHku «Cuinydomn», cucremMa neTposieHblil d3pup —
ATUJIALETAT — JieAsiHast ykeycHas kucnoTa (17:2:1). Rg=0,42.

Bonpocwvl u ynpasicnenus:

1. Pacrnonoxute B NOPSAIKE YBEIMUYEHUS PEAKIMOHHOW CIIOCOOHOCTH CIIETYIOIINE
ANKWIMPYIOIIME areHTbl: METUJIXJIOPUJ, M30MPONUIXJIOPH]I, OCH3WIXIJIOPHU/I,
STUIIXJIOPUJ U mpem-OyTHIIXIOPU/IL.

2. Kakue yriaeBoaoponbl 00pa3yloTcs NpU ACHCTBUM Ha OEH30JI XJIOPUCTOrO
Oponwia B MPUCYTCTBUU XJIOpUJA AQIIOMUHHUA (CIEIyeT Y4YWUTHhIBaTh, YTO
KaTaJau3aTop BbI3bIBAET N30MEPU3ALINIO MPOIUIBHOTO pajuKaia)?

3. Kakue npoayKtsl 00pa3yroTcs Py HArpeBaHUU CMECHU 3TUIIOBOTO U H-TIPOIUIIO-
BOT'O CIIUPTOB C CEPHOU KUCIOTOW?

4. Hanummre ypaBHEHHsS pEakUUd aIKUIUPOBAHHUS OpPOMHCTBIM METUIIOM
aMMuaKka, MeTWIaMHhHa, OJTWIAMHHA, MpONWIaMUHA, AaHWIUMHA, N-
METWJIAaHWINHA, #N-HATPOAHWIMHA. Pacnosioxkure uX B psAd MO JIETKOCTH

MCTHIINPOBAHUA.



10.

11.

12.

13.

14.

BOITPOCHI K 5K3AMEHY

[lonsitue o Mexanmsme peakuuid. Knaccupukanuss opraHU4eCKHUX pEaKLUu.
OO611ast cxema MpoTeKaHusl peakui.

MeTonpl YCTaHOBIICHHSI MEXAHU3MOB peakiui. DakTopbl, ONpPEeAECISIONIUE
KOHCTAaHTBI PABHOBECHSI U CKOPOCTH PEAKLIAMN.

PacTBOpuTENnH U HX POJIb B XUMUYECKHUX MPOLECCAX.

Baxxneiinme Hykineo(puiasl U COOTBETCTBYIOUIUME MM 3JIEKTPOOTPHUIIATEIbHBIC
YXOJAILINAE TPYTIIBI.

Baxxneiime 31eKTpoduiibl ¥ 3J€KTPONOJIOKUTEIbHbIE YXOSAIINE TPYIIIIHL.
JlucconmaTuBHbBIE HYKJICO(DHIIbHBIC MIPOLIECCHI. MoHOMOJIEKYISIpHOE
HyKJIeOpUIbHOE 3aMelleHne U oTieruienue. OOuue npeacTapaeHusl.
Kunernka peakuuii MOHOMOJICKYJISIPHOTO HYKJICO(MUIBHOTO 3aMEIICHHUS.
Bnusinue cTpykTypHBIX (PaKTOpPOB Ha CKOPOCTh HYKJIEO(UIBHOTIO 3aMEILEHUS U
ortieryieHus. Brnusinue pactBopureneit. M30upatenbHOCTh peakiui.
CHUHXpOHHbBIE HYKJIEO(pUIbHBIE MPOLECChl. buMoseKkynsipHOe HYKI€O(DHIbHOE
3aMELICHHUE.

Peaknuun  HykneodunbHOro  ormersieHuss.  KapOaHMOHHBIM — MEXaHHU3M.
bumonexynspHelii MEXaHU3M.

Peakiiy MOHOMOJIEKYJISIPHOTO HYKJI€O(PUIBHOTO 3aMEILIEHUS! B ApOMaTUYECKOM
psany. JAByXcTaauiiHbIi MEXaHU3M MIpOLIECCca.

Hyxneo¢unbHoe 3amelieHrne B HEaKTUBUPOBAHHBIX apOMaTHUYECKUX CUCTEMaX.
HNon-pagukaibHbld MEXaHU3M IpoOIIECcca.

JluccounaTuBHBIE  TOMOJIMTHYECKME  Ipouecchl. Peakumu — TepMonmu3a
OPraHUYECKUX COCIMHCHUU.

CHUHXpOHHBIE TOMOJIMTHUYECKHE Mpolecchl. Peakiuu cBOOOAHOPAAMKAIBLHOTO
3aMeIeHHs B alli()aTHIECKOM PSAY.

Peakuuu cBOOOIHOpAAMKATBHOTO MpHcoequHeHHs. OOpaTUMOCTh pPEaKIIHiA.
BnusiHre cTpyKTyphl cyOCTpaTa Ha HalpaBlIEHUE U CKOPOCTh MPHUCOEIUHEHHUS.

Crepeoxumusl.



VII. MaTepuanbHO-TeXHU4YeCKOe o0ecreyeHne

1. Jlocka, CTOJIBI, CTY/IbS

2. IlepenocHas MyJIbTUMEIUKHAS YCTAHOBKA.

VIII. CBenenusi 00 00HOBJIEHUM padoyeil MPOrpaMMbl JUCHUILTAHBI

Nerm.m.

OOGHOBJIECHHBIHI
paszaen paboueit
MIPOrPaMMBbI
JVCTIUTUTAHBI

OnucaHre BHECEHHBIX
U3MEHEHUH

PexBU3UTHI TOKYMEHTA,
YTBEPAUBILIETO
WU3MEHEHUS

Pasnen V. YueOno-
METOIUYECKOE U
MH(}OpPMaLMOHHOE
obOecriecucHue
IACIIATIINHEL

JloGaBieHbI HOBBIE ITOCOOUS B
OCHOBHOM CIIMCOK JINTEPaTyphI

[IpoTokon Nell ot
28.04.21r. 3acenanus
YUEHOT'0 COBETa XUMHKO-
TEXHOJIOTUYECKOI0
¢akynprera




