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I. AnnoTanust
1. Iles1b ¥ 3212494 TUCUUTIHHBI
Ienbro OCBOCHUS TUCLMILIMHBI SBJISETCS (POPMUPOBAHUE Y O0YUAIOIIUXCSI
KOMIETEHIMA, COCOOCTBYIOIMX MPABHJIBHOMY HMCHOJIB30BAHUIO TEOPETUYECCKUX
OPEACTaBACHUN Ui MpeACKa3aHus U OOBIACHEHHS MEXaHU3MOB PpEaKIMid,
YCTAHOBJIEHUSI CTPYKTYPhl OCHOBHBIX M BO3MOXHBIX MMOOOYHBIX MPOAYKTOB
peaKLMK; BIUSHUS CTPYKTYPHBIX (DAaKTOPOB U YCIOBUIA MPOBEJCHHUS MPOLIECCOB HA
HAMPABJICHUE U CKOPOCTh PEAKLMIA.
3agaun 0CBOECHHS TUCUHUIIHHBI
® PpPacCMOTPEHUE OCHOBHBIX TMOAXOJOB W HAMpaBJICHUH B MO3HAHWUU
MEXAHU3MOB PEAKIINIA;
® BBISBJICHUE POJIM CTPOCHUS OPTraHUUYECKUX COSMHEHUH, 3PPEKTOB CPEIbI
U Ipyrux (akTopoOB HA HAMPABJICHUE MPOTCKAHUSI PEAKIINH;
® Ppa3BUTUE MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIICCTBICHUS
CHUHTE3a OPraHNYECKUX COCTUHEHHUIA,
e (hOpPMHPOBAHKE Y CTYACHTOB OCHOB NMPO(ECCHOHATBHOTO MBILUICHHAS W
0e30nacHO pabOThI MPU CUHTE3E U aHAIM3E OPraHUYECKUX COCIMHEHUH.
JIeKuMOHHOMY KYpCY COMYyTCTBYIOT Ja0OpaTOPHBIE 3aHATUS C LEJIbIO
3aKPEIJIEHUS] COOTBETCTBYIOLIMX PA3ACIOB TEOPETUYECKOTO0 Marepuana u
npUOOPETEHUST MPAKTUYECKUX HABBIKOB MPHU PEHICHUM TPOOJIEM, CBS3aHHBIX C
U3yUECHUEM MEXAHMU3MOB PEAKIMN M PEAKIIMOHHON CMOCOOHOCTM OPraHUYeCKuX

COCIUHCHUM.

2. Mecro aucuumiussl B crpykrype OOII
Jucnummnaa «MeXaHu3Mbl OPraHUYECKUX PEAKIIUN» BXOJUT B DJICKTUBHBIC
JUCIUIUTHHBI 3 00s13arenbHoi yactu bioka 1. «/lucuumnHey yaeOHOTo TIiaHa.
ConepxkarelbHO B HEH  PaccMaTpuUBAKOTCS  CIOCOOBI  YCTAHOBJICHUS
MEXAHU3MOB OPraHMYECKUX PEAKLINI, BAXKHENIIINE MEXAaHU3MBl PEAKLINH, BIIUSTHUE
pa3nuyHbIX (PAKTOPOB HAa NPOTEKAHME W CKOPOCTh PEaKIMid, a TaKKe

COBEPIICHCTBYIOTCSI  CHOCOOHOCTH  OOydYarolMXCs K CaMOCTOSITEIbBHOMY



npo(PEeCCUOHAILHOMY  MBIIIJICHUID. B

npoiecce JIabOpaTOpHBIX — 3aHITHIMA

MaruCTpalnTbl OBJIAACBAIOT croco0aMu  CaMOCTOSTEILHOIO INIaHUPOBaHUA H

OCYHICCTBJICHHUA CMHTC3a OPraHnviCCKHUX COCIMHCHUM Ppa3JIMYHBIX KJIACCOB.

OcBoenrie naHHOW JUCHUTUIMHEBI

VCBOCHHIO  MarepHaia
[IpOrpamMMoOn, H

MAaruCTEPCKON qUCCEPTALUN.

NOCJIE Y IOIIUX

3aKiIagblBaCT TCOPCTHYCCKHUC

Oyaer crmocoOCTBOBaTh YCHEHTHOMY
JUCUUIUIMH,  TPEAYyCMOTPEHHBIX

OCHOBBI JJId  BBIIIOJIHCHUA

3. O0bem aucHUIIMHBI: 4 3a4eTHBIC ¢auHULEI, 144 akaaeMHMYECKHUX 4Yaca, B TOM

e 1 () (N

KOHTAKTHAs ayAuTopHasi padora: yekuyn - 30 yacos, nadoparopubie padoTsl - 30

YacoB, B T.4. JJaboparopHas MpakThyeckast oAroToBka - 30 4acos;

camocTosiTe/IbHas padora: 57 4acoB, KOHTPOJIb 27 4acoB.

4. Ilnanupyembie pe3yabTarbl OOYYEHHS MO JHCHUIUVINHE, COOTHECCHHBIC C

IWIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00Pa30BaATE/ILHOM NPOrPaMMbl

KOMILIEKCHBIE
AKCIIEPUMEHTAJIbHBIC u
PaCUYETHO-TEOPETUUECKUE
UCCIIEIOBAHUST B W30paHHOM
001aCTH XUMUM WJIA CMEKHBIX
HAyK C  MCIOJb30BAHUEM
COBPEMEHHBIX npudOpOB,
MPOrPaMMHOI0 0OECIIEYCHUS 1
0a3 JAHHBIX
po(hECCHOHAITELHOTO
Ha3HAYEHHUSI.

[InaHupyembie  pe3yJbTarhl [Inanupyemebie pe3ynbTarsl 00yUEHHUS 110
OCBOCHHs  00pa30BaTEILHOM JCHUTUIAHE

IPOrpamMmbl

((opMHUpYEMBIE KOMIIETCHITIM )

OIIK-1 Cnocoben BoimomHaATh | OIIK-1.1  HMcnone3yer  CyllecTByrOmmMe W

pazpalaTbiBacT HOBBIC METOAWKH TIONYUCHUS |
XapakTepu3allii  BEIICCTB M MaTepuajioB s
pelIeHHs 3a7a4 B M30paHHOM 001acTH XUMUU WK
CMEKHBIX HayK.

OIIK-1.2 Hcnonesyer COBPEMEHHOE
00OpyJIOBaHUE, MPOrpaMMHOE OOECICUEHUE U
npodeccuoHabHble 0a3bl JAHHBIX JUIS PEIICHUS
3a/1a4 B M30paHHOM 001aCTH XUMUK M CMEKHBIX

HayK.

OIIK-2
AQHATM3UPOBATD,

CnocobeH

OIIK-2.1 TIIpoBOAMT  KPUTUYECKUAN  aHAIIU3
PE3YJILTATOB COOCTBEHHBIX SKCIEPUMEHTATIBHBIX U




PaCcuUCTHO-TCOPCTHUCCKHUX

MHTEPIPETUPOBATH U | paCUETHO-TEOPETUYECKUX  Pab0T,  KOPPEKTHO
0000wwarp PE3YIBTATHI | HHTEPOPETAPYET UX.
AKCIIEPUMEHTATIBHBIX u | OIIK-2.2 ©opMyHpyeT 3aKIFOUYEHUS U BBIBOJBI

MO pe3yJibTaraM aHajn3a JUTEPaTypPHbIX JAHHBIX,
paboT B M30paHHON 001acTh | COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX M PACUYETHO-
XVUMHWH WA CMEKHBIX HAYK. TEOPETUUECKMX padoT B W30paHHO oOnactu
XMMHUM WM CMEKHBIX HaYK.

S. ®opma npoMeKyTOUHOI aTTecTaluu
3K3aMEH B 1-M cemecTpe.

6. SI3bIK IpenoJaBaHus PyCCKUIA.

I1. Copep:xanue AMCHHILIAHBL, CTPYKTYPHPOBAHHOE M0 TeMaM (pa3aesiam) ¢

YKa3aHHuEM OTBCACHHOI'0 HA HUX KOJIHYIECTBA AKAACMHUYICCKHUX YaC0B H BHI0B

Y4eOHBIX 3aHATHIA

peaxkumi

Knaccuukanms opraHudecKux peaxiii.
Knaccudukanus pearenros. O0mast cxema
MPOTEKaHUs peakLUil. DHepreTruka, KUHETHKa
U UCCIIEIOBAHNE MEXAHU3MOB PEaKLUil.
Unentndukaius npoayKTOB PEaKIHH.
Kunernueckue nokasarenscrsa. M3oTonnele
s¢¢exTrr. UnenTuduranns npoMeKyTOUHBIX
coequHeHunil. CtepeoxumMuyueckue
JoKa3aTenbCcTBa. MeToabl yCTaHOBJIEHUS
MEXaHU3MOB peakuuil. @akTopel,
OTpeAeAol e KOHCTaHThl PABHOBECHS U
CKOPOCTH pPEeaKLUi.

THIBI MEXMOJIEKYJISIPHBIX B3aUMOJEUCTBUN B
pacTtBopax. PU3NYECKUE KOHCTAHTHI

YueOHast mporpaMmMa — HAMMEHOBAHHE Bcero | Konrakrnast pabora (4ac.) | Camocrt.
pa3aesioB U TeM (uac.) | Jlekumu | Jlab. | Koutp | pabora, B
paboThl | ONb | TOM YHUCIIE
caMmoc | KOHTPOJb
T. (dac.)
pad.
BBeaenue. Ipenver u 3anauu Kypea. 4 4 - - -
OO1ue npeacTaBiIeHus O PeaKLHOHHON
CNOCOOHOCTH OPraHUYECKUX COSTUHEHUH U
MexaHu3Me peakuni. OCHOBHbIE
HATpaBJIEHUs] ¥ TTYTH HAYYHBIX UCCIIETOBAHUI
NPY YCTAHOBJIEHUH MEXaHU3MOB
OpraHUYEeCKUX PEeaKLUi.
Tema 1. IlonsiTHE 0 MEXaHU3ME 26 6 - 8 12




pactBopureneii u ux kinaccupukamnus. Poiap
pacTBOpUTeNiel B XUMUYECKUX MPOLIECCax.
KonnuecTBeHHBIE TapaMeTphl NOJAPHOCTH
PACTBOPHUTEJICH.

Tema 2. KosinuecTBeHHOE
paccMOTpeHue peaKIHOHHOMI
CMOCOOHOCTH OPraHMYECKHX

COeTHHEeHH I

[loHsATHE OAHOTUIIHBIX PEAKLIMI U
PEaKLMOHHON cepuu, UX MPUMEPBDL.
KonuuecTseHHast Mmepa peakLIMOHHON
cniocoOHocTH coenuHeHui. [Ipasmio
JUHEWHOCTH CBOOOHBIX SHEPTUHL, TPUMEPHI
€ro BbINoiHeHus. OCHOBHbIE PUHIUIIBI
BIMSAHUS (PaKTOPOB CTPOCHUS HA
PEAKLIMOHHYIO CIIOCOOHOCTh OPraHUYECKHIX
COEJUHEHUI B PABHOBECHBIX U UIYLIUX 10
KOHIa npoueccax. KoppensuuonHas CBsA3b
PEaKIIMOHHON CIIOCOOHOCTH M- U -
3aMellEeHHBbIX apOMaTHUECKUX COEANHEHUH C
ux cTpoeHueM (ypasHenue ['ammera).
XapakTepucTuKa G-KOHCTAHT 3aMeCTUTENEeH.
CBs13b peaKkIIMOHHOM KOHCTAHTHI P B
ypaBHeHUH | 'aMmMmeTa ¢ MEXaHU3MOM PEaKLMH.
KoHkpeTHble MpuMephl, HILTIOCTPUPYIOLIHIE
BO3MO)KHOCTb YCTaHOBJIEHUS] MEXaHHU3Ma
peaxkLuu U NPUPOAbI AKTUBUPOBAHHOTO
KOMIUIEKCA C MOMOIIbIO P-KOHCTAHTBHI.
HsmeneHne MexaHU3Ma peakLuy B Mpenenax
OIHOMW PEaKLMOHHOM cepuu (Ha mpumepe
peakuuii HyKJIeO(pUIbHOTO 3aMEIIEeHUS
rajoreHa B OCH3WIXJIOPUAAX, METOYHOTO
TUPOJIN3a aALMIIXJIOPUIOB, KOHJEHC AU
apOMaTHUYECKHX albJern0B C NePBUUHBIMU
aMuHaMU | Ap.). CBsI3b BETUUNHEI -
KOHCTAHTBI CO CTETIEHbIO Mepeaain
3JIEKTPOHHBIX 3()PEeKTOB 3amecTuTeNeit Ha
PEaKLMOHHBII LIEHTP, BIUSHNE MOCTHKOBBIX
rpynmn. PeakliMoOHHasi KOHCTAHTA Kak
KOJIMYECTBEHHAsI Mepa XUMHUYECKOT O
CTPOCHUS ApOMATUUECKUX COEAUHEHUH. p-
KoHcraHTa 1 ycioBust IpOTeKaHUs PEaKLIMH.
OObpateHne MexaHU3Ma PeaKIuy Py U30-
KMHETHYECKOU Temmnepatype. IIpuunnel
OTKJIOHEHHMsI OT ypaBHeHUs [ 'amMmeTa u ero
moaudukannu. [Ilppumenenue npuHUMTIA
JMHEWHOCTH CBOOOHBIX SHEPTUH K
annpaTHUECKOMY Psily, KOJHMYECTBEHHbIN
yuet [-addexra (ypasaenue TadTa).

23

15

Tema 3. MexaHu3MblI
reTePOJTHTHIECKHX PeaKIHi

28

14




JucconnaTBHBIE HYKI€O(DUIbHbIC
IIPOLIECCHL.

Baxneiimue HykieopHIIbl U 3IEKTPOQHIIBL
I'ereporukInyeckie peaknu Kak MpoLecChl
¢ yyactueM 0000MArOIITNX KUCIIOT U
ocHOBaHUH. BaskHeimue Hykieopuiel 1
COOTBETCTBYIOLINE UM
3JIEKTPOOTPHULIATEIBHBIE YXOISAIIHNE TPYIIIIBL
Baxneiimue 31ekTpodusl 1
3JIEKTPOTIONIOKUTENIbHBIE YXOSIIIE TPYTIIbL.
JucconnaTUBHBIE HYKJI€O(pUIbHbIC
npoueccbl. MOHOMOJNEKYISIPHOE
HYKJICO(HIIbHOE 3aMEIIeHNE 1 OTLIECTUICHHE.
OO01ue npeacTaBIeHUs.

Kuneruka peakuuil. BausiHue CTpyKTypHBIX
(hakTOpOB Ha CKOPOCTb Sy U Sg peaxiuii.
Bnusinue pactsoputenienl B peakusax
MOJIEKYJISIPHOTO 3aMeIleHHUSI.
N36upaTenbHOCTh peakiui.

Peakuny MOHOMOJIEKYJISIPHOTO OTINEIUICHUS.
CooTHoeHne CKOpoCTei
MOHOMOJIEKYJIIPHOTO 3aMEILEHHS U
OTIIETIIICHHUSI.

CHHXPOHHBIEC HYKJIEO(DUIbHBIE MPOLIECCHI.
BumonexynspHoe HyKI€OpUITBHOE
3aMerieHue. BrnusiHue ctpoenus cyocrpara.
Crepuueckue $pakTopbl. DIEKTPOHHBIE
s¢dexTrl 3amecTuTeNel B cydcTpare.
IIpupona yxopsmeint rpynnel. Biusaue
pacTBOpUTeNiel Ha CKOPOCTb Sy2 peakLuil.
Ponp mykneoduna. Hykneodunbraast
pEeaKLHOHHAs CTIOCOOHOCTh peareHTa.
PeakunonHast crtocoOHOCTh aMOMIEHTHBIX
HykJieodmios. [Ipasuno KoprOmoma.
KonkypeHuust MOHO- 1 OUMOIIEKYJIIPHOTO
3aMelleHusl.

Peakunu HyK1€0QMIBHOTO OTIIETUICHHUSI.
Kap6annonnbiit Mexann3Mm. bumonekynsapHbIit
MexaHU3M. BiusiHue CTpoeHnst peareHToB.
ITo3uIMOHHAs CENEKTUBHOCTD B PEAKLIUSIX
OoumonekynsipHoro ormeruienus. [Ipasuna
3aiiuesa u 'opmana. Crepeoxumust
OMMONIEKYJIIPHOTO OTIIETUICHUS.
KonkypeHuus OMMONEKyIAPHOTO 3aMeLeHHSI
U OTIIETUICHUSI.

AcconunaTyuBHbIe 31eKTPOGUIBHBIE MTPOLECCHI.
Peakunu 31ekTpoQHIBHOTO 3aMeLeHHS B
apOMaTHYECKOM PsifTy.

MexaHu3M peakiuii 3JeKTpoGUIBLHOTO
apomaTuieckoro 3ameuienus (Sg). Ponb
IPOMEKYTOYHBIX KOMIUTEKCOB. OpHEHTAIHS B
peaKuUsIX JIEKTPOGUIBHOTO 3aMELICHHUSI.




Bnusinue ctpoenus cybcrpara Ha CKOPOCTh U
n30MpaTenbHOCTb NpoLecca. BiusHue
3aMeCcTUTes el Ha OTHOCUTENIbHOE KOJIMUECTBO
opmo- U napa-u3omMepoB. AHOMaJbHas
CEJIEKTUBHOCTb B pEAKLUAX
3JEKTPOGUIBHOTO 3aMeIIECHUSI.

Peakuuu 31eKTpoQHIBHOTO IPUCOSANMHEHUS K
KPaTHBIM CBSI35IM.

PernocenexTuBHOCTb peakLuii
3NEeKTPOPUIBHOTO PUCOeNUHEHHs. Peakim
COTPSIKEHHOTO MPUCOEANHEHUS U
«aHOMAaJIbHOE» raJlOr€HUPOBaHMUE.
Crepeoxumus NpUCOEIMHEHUS TaJIOTE€HOB U
MOHSITHE O MOCTHKOBBIX HOHaX. CTepeoxumus
U MEXAHU3M MPUCOEANHEHUS
rajlor€HOBOJIOPO/IOB.

AcconunaTuBHbIC HYKJIEO(UIbHBIE MPOLIECCHI.
Peakunn HyK1€0pMIBHOTO 3aMEIIEeHUS B
apoOMaTHUYeCKOM psAYy.

MOHOMONEKYJIIPHOE 3aMELIEHNUE.
JIByXCTaqUiHBIN MEXaHU3M PEeaKLuU
HYKJIEO(pHIBHOTO 3aMenieHns. Komrekcel
Meiizenreiimepa. Bnussaue crpoenus
PEreHTOB M NMPUPOILI HyKIIeopnIa Ha
CKOPOCTb 3aMeIlEeHHs.

HyxneodunpHoe 3amemeHue B
HEaKTUBUPOBaHHbIX cuctemax. MoH-
pamuKaJIbHBIN MEXaHNU3M HYKJICO(PHIbHOTO
3aMelleHusl.

Tema 4. MexaHu3MblI
TOMOJIHTHYCCKHX H COIJIACOBAHHBIX
peaxkumi

JlucconnaTuBHbIE TOMOJIUTUYECKUE
npouecchl. Peakuuu tepmonusa
OPraHUYE€CKUX COECIUHECHUH.

CHUHXPOHHBIE TOMOJIUTHYECKUE MPOLIECCHI.
Peakunn cBOOOAHOPAANKAIBHOTO 3aMEIEHUS
B aTU(PUTHUECKOM Psify.

OOu1re 3aKOHOMEPHOCTH MPOTEKAHHS
CBOOOHOPAINKAIBHBIX PEAKLIUH.
CenekTuBHOCTb CBOOOJHOPATUKAIBHOTO
3amenteHust. PakTopsl, BIUSAIOIINAE HA
PEAKLIMOHHYIO CIIOCOOHOCTh OPraHUYECKIX
COEIMHEHUH B PEaKLUAX
CBOOOTHOPAIUKAIBHOTO OTPBIBA aTOMA
Bogopoza. TeroBoi s3dekt peakunu u
MpUPOAA paaukaja. BiusHue noaspHbIX
3aMECTUTENIEN Ha CKOPOCTh
CBOOOJHOPAIUKAIBHOTO 3aMerneHus. Posb
cTepuuecKuX (aKTOPOB B PEAKIIMSAX
CBOOOTHOPATUKAILHOTO 3aMEIIEeHUSI.
Crepeoxumusi peakuuu. Ponb

63

10

30

16




COJIbBATALIMOHHBIX 3()(EeKTOB. Y CTaHOBJIEHNE
MeXaHHU3Ma Nepefayy LemnH.

AccoluaTiBHbIE TOMOJUTHYECKHUE POLIECCHI.
Peakunu cBOOOAHOPAANKAIEHOTO
MIPUCOEANHEHHS.

Ob6parumocTs peakuuii. BiusiHue CTpyKTypbl
cyOcTpara Ha HanpaBJIEHHE U CKOPOCTh
npucoeanHenus. CTepeox uMusl
CBOOOTHOPAIUKAIBHOTO MPUCOSTUHEHHUSI.
Peax1iiy roMOJIMTHUYECKOTO 3aMEILeHUs B
apoOMaTHYeCKOM psfy.

CornacosanHble npotecchl. Peakiun
LUKJIONIPUCOEANHEHMUSI.

BosMoxxHbIe MexaHU3MBI peakunu Junbca-
Anppepa. Kunernueckue u
CTepEeOXUMUYECKHE 3aKOHOMEPHOCTH
peaxKLuu.

HUTOI'O 144 30 30 27 57

III. O6pa3oBaTeibHBIC TEXHOJIOTHH

YueOHast mporpaMmMa — HAMMEHOBAHHE Bun zanstust | OOpasoBaTesibHbIE TEXHOJIOTHU
pa3nesnos U TeM

BBeaenmne. Ipenmer u 3amauum Kypea. Jlexuums Tpanuumnontsie (GppoHTaNTBHAS
OOune mpeacTaBIeHus O PEaKIIMOHHON JeK1HsA)

CNOCOOHOCTH OPraHUYEeCKUX COSUHEHUH U
MexaHu3Me peakuuu. OCHOBHbIE
HATIPABJICHUS U IyTH HAYYHBIX UCCIICTOBAHUN
MIPY YCTAHOBJICHHH MEXaHH3MOB
OPraHUYEeCKUX PEaKLUN.

Tema 1. IlousiTHe 0 MeXaHH3ME Jlexuus Tpanuuuonnbie (ppoHTanbHAs
peakuuii JeK1HsA)

Knaccuukanms opraHuuecKux peaxiii.
Knaccudukanus pearenros. O0mast cxema
MPOTEKaHUs peakLUil. DHepreTruka, KUHETHKa
U HCCJIEIOBAHNE MEXAHU3MOB PEeaKLUil.
Unentndukaus NpoayKTOB PEaKIHH.
Kunernueckue nokasarenscrsa. M3oTonnele
s¢¢exTrr. UnenTuduxanns npoMeKyTOUHBIX
coequHeHunil. CtepeoxumMuyueckue
JoKa3aTenbCcTBa. MeToabl yCTaHOBJIEHUS
MEXaHU3MOB peakuuil. @akTopel,
OTpeAeAIolL e KOHCTaHTbI PABHOBECHS U
CKOPOCTH pPEeaKLUi.

THIBI MEXMOJIEKYJISIPHBIX B3aUMOJEUCTBUN B
pactBopax. @U3NYECKUE KOHCTAHTHI
pactBopuresnel u ux kinaccudukanys. Poiap

Hudposbie (mokas
NIPE3CHTALHI)




pacTBOpUTEIIEH B XUMUYECKUX MPOLIECCAX.
KonnuecTBeHHBIE TapaMeTphl NOJIAPHOCTH
PacCTBOPUTEJIEH.

Tema 2. KosinuecTBeHHOE
paccMOTpeHne peakiHOHHOI
CIOCOOHOCTH OPraHNYECKHX

COeTHHEeHH H

[loHsATHE OAHOTUIIHBIX PEAKLIMI U
PEaKLMOHHOM cepuu, UX MPUMEPBDL.
KonuuecTseHHast Mmepa peakLIMOHHON
cniocoOHocTH coenuHeHui. [Ipasmio
JUHEWHOCTH CBOOOHBIX SHEPTUH, TPUMEPHI
€ro BbINoiHeHus. OCHOBHbIE PUHIUIIBI
BIMSAHUS (PaKTOPOB CTPOCHUS HA
PEAKLMOHHYIO CIIOCOOHOCTh OPraHUYECKHX
COEJUHEHUI B PABHOBECHBIX U UIYLIUX 10
KOHIa npoueccax. KoppensuuonHas CBs3b
PEaKIMOHHON CIIOCOOHOCTH M- U H-
3aMellEeHHBbIX apOMaTHUECKUX COEANHEHUH C
ux cTpoeHueM (ypasHenue ['ammera).
XapaxkTepucTUKa G-KOHCTAHT 3aMeCTUTENEH.
CBs13b peaKkIIMOHHOM KOHCTAHTHI P B

YpPaBHCHUU I'ammera ¢ MexaHU3MOM peakuunun.

KoHkpeTHble MpuMephl, HILTIOCTPUPYIOLIHIE
BO3MO)KHOCTb YCTaHOBJIEHUS] MEXaHHU3Ma
peaxkLuu U NPUPOAbI AKTUBUPOBAHHOTO
KOMIUIEKCA C MOMOIIbIO P-KOHCTAHTBHI.
HsmeneHne MexaHu3Ma peakLiMU B Ipesesnax
OIHOW PEaKLMOHHOM cepuu (Ha mpumepe
peakuuii HyKJIeo(pUIbHOTO 3aMEeIIeHHUS
rajoreHa B OCH3WIXJIOPUAAX, METOYHOTO
TUPOJIN3a aALMIIXJIOPUIOB, KOHJEHC AU
apOMaTHUYECKHX albJern0B C NePBUUHBIMU
aMuHaMU | Ap.). CBsI3b BETUUNHEI -
KOHCTAHTBI CO CTETIEHbIO Mepefain
3JIEKTPOHHBIX 3D PEeKTOB 3amecTuTeNneii Ha
PEaKLMOHHBII LIEHTP, BIUSHNE MOCTHKOBBIX
rpynmn. PeakliMoOHHasi KOHCTAHTa Kak
KOJIMYECTBEHHAsI Mepa XUMHUYECKOT O
CTPOEHHsI apOMATHYECKUX COCIUHEHHM. -
KoHcraHTa 1 yciioBust IpoTeKaHus peakLyH.
OObpateHne MexaHU3Ma PeaKIuy Py U30-
KMHETHYECKOU TeMnepatype. IIpuunnel
OTKJIOHEHMsI OT ypaBHeHus ['amMmeTa u ero
moaudukannu. [Ilppumenenue npuHUMTIA
JUHEWHOCTH CBOOOHBIX SHEPTUH K
annpaTHUECKOMY Psily, KOJHYECTBEHHbIN
yuet [-oddexra (ypaBaenue TadTa).

Jlexus

Tpanuunonnsie (PppoHTaNTBHAS
JEKIHSI, PeLICHHE
yIpakHEHUH U 3a71a4)

Tema 3. MexaHu3mblI
reTepPoTHTHIECKHX PeaKIHH

Jlexus

Tpanuunonnsie (PppoHTaNBHAS
JEKIVSI, PEeLICHHE
yIpaKHEHUH U 3a71a4)




JucconnaTBHBIE HYKI€O(DUIbHbIC
IIPOLIECCHL.

Baxneiimue HykieopHIIbl U 3IEKTPOQHIIBL
I'ereporukInyeckie peaknu Kak MpoLecChl
¢ yyactueM 0000MArOIITNX KUCIIOT U
ocHOBaHUH. BaskHeimue Hykieopuiel 1
COOTBETCTBYIOLINE UM
3JIEKTPOOTPHULIATEIBHBIE YXOISAIIHNE TPYIIIIBL
Baxneiimue s1ekTpoduisl 1
3JIEKTPOTIONIOKUTENIbHBIE YXOSIIIE TPYTIIbL.
JucconnaTUBHBIE HYKJI€O(pUIbHbIC
npoueccbl. MOHOMOJNEKYISIPHOE
HYKJICO(HIIbHOE 3aMEIIeHNE 1 OTLIECTUICHHE.
OO01ue npeacTaBIeHUs.

Kuneruka peakuuil. BausiHue CTpyKTypHBIX
(hakTOpOB Ha CKOPOCTb Sy U Sg peaxiuii.
Bnusinue pactBopuTenei B peakLuax
MOJIEKYJIIPHOTO 3aMelleHHUs].
N36upaTenbHOCTh peakiui.

Peakuny MOHOMOJIEKYJISIPHOTO OTINEIUICHUS.
CooTHoeHne CKOpoCTei
MOHOMOJIEKYJIIPHOTO 3aMEILEHHS U
OTIIETIIICHHUSI.

CHHXPOHHBIEC HYKJIEO(DUIbHBIE MPOLIECCHI.
BbumonexynspHoe HykieopUIbHOS
3amerneHue. BrnusiHue ctpoerus cyocrpara.
Crepuueckue $pakTopbl. DIEKTPOHHBIE
s¢dexTrl 3amecTuTeNel B cydcTpare.
IIpupona yxopsmeint rpynnel. Biusaue
pacTBOpUTeNiel Ha CKOPOCTb Sy2 peakLuil.
Ponp mykneoduna. Hykneodunbraast
pEeaKLHOHHAs CTIOCOOHOCTh peareHTa.
PeakunonHas ciocoOHOCTh aMOMIEHTHBIX
HykJieodmios. [Ipasuno KoprOmoma.
KonkypeHuust MOHO- 1 OUMOIIEKYJIIPHOTO
3aMelleHusl.

Peakunu HyK1€0QMIBHOTO OTIIETUICHHUSI.
Kap6annonnbiit Mexann3Mm. bumonekynsapHbIit
MexaHU3M. BiusiHue CTpoeHnst peareHToB.
ITo3uIMOHHAs CENEKTUBHOCTD B PEAKLIUSIX
OoumonekysipHoro ormeruieHus. [Ipasuna
3aiiuesa u 'opmana. Crepeoxumust
OMMONIEKYJIIPHOTO OTIIETUICHUS.
KonkypeHuus OMMONEKyIAPHOTO 3aMeLeHHSI
U OTIIETUICHUSI.

AcconunaTyuBHbIe 31eKTPOGUIBHBIE MTPOLECCHI.
Peakunu 31ekTpoQHIBHOTO 3aMeLeHHS B
apOMaTHYECKOM PsifTy.

MexaHu3M peakiuil 3JeKTpoGUIBLHOrO
apomatudeckoro 3ameuienus (Sg). Ponb
IPOMEKYTOYHBIX KOMIUTEKCOB. OpHEHTAIHS B
peaKuUsIX JIEKTPOGUIBHOTO 3aMELICHHUSI.

Hudposbie (mokas
NIPE3CHTALHI)




Bnusinue ctpoenus cybcrpara Ha CKOPOCTh U
n30MpaTenbHOCTb NpoLecca. BiusHue
3aMeCcTUTes el Ha OTHOCUTENIbHOE KOJIMUECTBO
opmo- U napa-u3omMepoB. AHOMaJbHas
CEJIEKTUBHOCTb B pEAKLUAX
3JEKTPOGUIBHOTO 3aMeIIECHUSI.

Peakuuu 31eKTpoQHIBHOTO IPUCOSANMHEHUS K
KPaTHBIM CBSI35IM.

PernocenexTuBHOCTb peakLuii
3NEeKTPOPUIBHOTO PUCOeNUHEHHs. Peakim
COTPSIKEHHOTO MPUCOEANHEHUS U
«aHOMAaJIbHOE» raJlOr€HUPOBaHMUE.
Crepeoxumus NpUCOEIMHEHUS TaJIOTE€HOB U
MOHSITHE O MOCTHKOBBIX HOHaX. CTepeoxumus
U MEXAHU3M MPUCOEANHEHUS
rajlor€HOBOJIOPO/IOB.

AcconunaTuBHbIC HYKJIEO(UIbHBIE MPOLIECCHI.
Peakunn HyK1€0pMIBHOTO 3aMEIIEeHUS B
apoOMaTHUYeCKOM psAYy.

MOHOMONEKYJIIPHOE 3aMELIEHNUE.
JIByXCTaqUiHBIN MEXaHU3M PEeaKLuU
HYKJIEO(pHIBHOTO 3aMenieHns. Komrekcel
Meiizenreiimepa. Bnussaue crpoenus
PEreHTOB M NMPUPOILI HyKIIeopnIa Ha
CKOPOCTb 3aMeIlEeHHs.

HyxneodunpHoe 3amemeHue B
HEaKTUBUPOBaHHbIX cuctemax. MoH-
pamuKaJIbHBIN MEXaHNU3M HYKJICO(PHIbHOTO
3aMelleHusl.

Tema 4. MexaHu3MblI
TOMOJIHTHYCCKHX H COIJIACOBAHHBIX
peaxkumi

JrcconnaTUBHBIE TOMOJIUTHYECKHE
npouecchl. Peakuuu tepmonusa
OPraHUYE€CKUX COECIUHECHUH.

CHHXPOHHBIE TOMOJIUTHYECKHE TPOLECCHI.
Peakunn cBOOOAHOPAANKAIBHOTO 3aMEIEHUS
B aTU(PUTHUECKOM Psify.

OOu1re 3aKOHOMEPHOCTH MPOTEKAHUS
CBOOOHOPAINKAIBHBIX PEAKLIUH.
CenekTuBHOCTb CBOOOJHOPATUKAIBHOTO
3amenteHust. PakTopsl, BIUSAIOIINAE HA
PEAKLIMOHHYIO CIIOCOOHOCTh OPraHUYECKIX
COEIMHEHUH B PEaKLUAX
CBOOOTHOPAIUKAIBHOTO OTPBIBA aTOMA
Bogopoza. TeroBoi s3dekt peakunu u
npupozaa pagukana. BiusHue monspHbIx
3aMECTUTENIEN Ha CKOPOCTh
CBOOOJHOPAIUKAIBHOTO 3aMerneHus. Posb
cTepuuecKuX (aKTOPOB B PEAKIIMSAX
CBOOOTHOPATUKAILHOTO 3aMEIIEeHUSI.
Crepeoxumusi peakuuu. Ponb

Jlexus

JlaboparopHsble
paboThI

Tpanuunonnsie (PppoHTaNTBHAS
JEKIHSI, PEeLICHHE
yIpakKHEHUH U 3a71a4)

Hudposbie (mokasz
MIPE3CHTALHI)

TexHonorust mpoOJIeMHOTO
oOyueHust
I'pynmosast pabora




COJIbBATALIMOHHBIX 3()(EeKTOB. Y CTaHOBJIEHNE
MeXaHHU3Ma Mepefayn Lernu.

ACCOLII/IaTI/IBHbIe T'OMOJIMTHYCCKHE TIPOLIECCHI.

NMPUCOCAUHECHUS.

Peakunu cBOOOAHOPAANKAIEHOTO

Ob6parumocTs peakuuii. BiusiHue CTpyKTypbl
cyOcTpaTa Ha HalpaBJIeHHE H CKOPOCTb
npucoeanHenus. CTepeoxumust
cBOOOAHOPAUKAIBHOTO IPUCOEAMHEHHS.
Peakuny roMOJIMTUYECKOrO 3aMEILCHUS B
apOMAaTHYECKOM PsiAy.

CornacosanHble mpouecchl. Peaknun

peaKLuH.

LUKJIONMPUCOCTUHEHUS.
Bo3moskHbIe MEXaHU3MBI peakunu Juibca-
Anppepa. Kunernueckue u
CTEPEOXUMHUYECKHE 3aKOHOMEPHOCTH

IV. OneHo4nbie MaTepuaabl 1JIs1 NPOBEACHUS TEKYLIEe U MPOMEKYTOYHOI

aTTecTauuu
Pesyabrar Tunossie KOHTPOJILHbIE IHoka3zareau u
(MHAMKATOP) 3aaHUS 1JI OLICHKH KpHTEpUH
3HAHUI, YMEHHI, HABBIKOB OLICHUBAHUS
KOMIICTCHIIHH, KA
OICHUBAHUS
OIIK-2.1 I. YcTanoBHUTE COOTBETCTBHE MEKIY Hmeerca noaHOE BEpHOE

MPOYKTOM H PEarcHTAMH,

HEOOXOAMMBIMH I €T0 HOTYYCHHSA H3

OcH30/1a. YUHTHIBAMTE MOPIIOK

BBCICHHUS HOBOTO 3AMECTHUTEIIA.

Kaxxno#t nudpe n3 mepsoro croadua

MOCTaBbTE B COOTBETCTBHC OYKBY H3

BTOPOTO CTOJIONA.

IIpoayxr:

1. metni(3-HUTPO(PEHIIT)KETOH;

2. 3-OpoMOCH3AJIbACTHA,

3. 3-HuUTPOOCH30MHAS KHUCIIOTA,

4. 4-auTpoOCH30MHAA KHCIOTA.

PeareHTBI 1 MOPATOK UX BBEACHHS:

A. CHsCl, AICl3; KMnOs, H2SO4;
HNO:3, H2S04

b. CHsCl, AICl;; HNOs, HaSOs;
KMIIO4, H2SO4

B. CH3COCl, AICl;; HNOs, H2SO4

I'. HNOs, H2804; CH5COCl, AICl;

J. CO, HCI, AlCl5; Brz, FeBrs

E. CH5CHO, AICl;; Brz, FeBrs

II. I mostydeHus Xiopuaa
71-TOTMITHAZ0HUSA HCOOX0IUMO
HCIIOJTH30BATh!

PCLICHHUE, BKTIOYAOIICE
TIPABIIIBHBIA OTBET — 4 Oanna; Tpu
MIPAaBIIIBHBIX OTBETA — 3 Oamna,
JIBA MPABIWIIFHBIX 0TBETA — 1 Oam,
JIOTYICHO TPH ONIHOKH — 0
0asuIoB.

1 6amt — «3»

3 damia — «4»

4 6amaa — «5»

3aganue ¢ BBIOOPOM OJTHOTO
MPABHIBHOTO OTBETA. BepHbIi
OTBET — 2 fajua.




1. xjopMeTaH, AHAIHH, H30BITOK
COJITHON KUCJIOTBL, HUTPUT HATPHH,
Temreparypa peakumu 5...10°C;

2. TOJYOJ, MCTHJIAMHH, H30BITOK
COJITHOM KHCJIOTBL, HUTPAT HATPHH,
TeMmeparypa peakuuu -10...-5°C;

3. n-MCTUIAHUINH, H30BITOK COIITHOM
KHCJIOTBI, HUTPAT HATPH,
Temreparypa peakumu 5...10°C;

4. n-ToxyuauH, W3OBITOK COIITHON
KHCJIOTBI, HUTPUT HATPH,
TeMmeparypa peakuunu -10...-5°C.

BriOepure oauH MPABUIIBHBIH OTBET.

OIIK-1.1

I. YcTanoBHUTE COOTBETCTBHE MEKTY
pearcHTaMH | MPOIYKTaMHU HX
p3ammoeticTera. Kaxxnoi mupe u3
TICPBOTO CTOJIONA MTOCTABBTE B
COOTBETCTBHUE OYKBY M3 BTOPOTO
cronona.

Pearenrsr:

1. 2-6pom-2-MeTHAOYTaH M BOJHBIH
pacTBOp 3TAHOIA;

2. 1,2-3MOKCUNPOTIAH H 3THIAT HATPHUA
B CpEJIe 3TAHOIIA,

3. aneToH u OPOMHA MCTHIMATHHS B
cpene 3upa u mocIe Ay FoIu i
THAPOIIH3 MPOIYKTA,;

4. 2-OpOMIIPOTIAH M STHJIAT HATPHUS B
cpene aneroHa, 20°C.

ITpoaykTsr:

A. mpomaHoa-2;

B. 2-3TOKCHTIIpOTIaH,

B. 1-3ToKCHIIpONIAHOI-2;

I'. 2-3Toxcunponano-1;

J. nmpomanauon-1,2;

E. 2-MeTHI-2-3TOKCHOYTAH.

II. I'lpu B3auMOACHCTBUY MPOIAHOHA U
3TaHAIA B IIPUCYTCTBUH THAPOKCHIA
KaJusi ¢ HanOOIbIICH BEPOSITHOCTHIO
obOpasyercs:

1. 4-ruAPOKCUNICHTAHOH-2;

2. 2-THAPOKCH-3-METHIOY TAHAI;,

3. 3-THAPOKCHIICHTAHOH-2;

4. 3-ruapOKCH-3-METHIOY TAHAND.
BriOepure oauH MPABUIIBbHBIH OTBET.

Hmeercs moJIHOE BEPHOE
PCILICHHUE, BKJTIOYAOIICE
TIPABIIIBHBIA OTBET — 4 Oanna; Tpu
MIPaBIIIBHBIX OTBETA — 3 0amna,
JIBA MPABIWIIFHBIX 0TBETA — 1 Oam,
JOTYHICHO TPH ONIHOKH —
0amos.

1 6amn — «3»

3 bamma — «4»

4 damma — «5»

3amganue ¢ BEIOOPOM OJTHOTO
MPABHIBHOTO OTBETA. BepHbIit
OTBET — 2 Oaia.

OIIK-2.1

1. Jlns peakuuit, MpOTEKAKOIIMX O
MOHOMOJICKY JLIPHOMY MEXAHU3MY
HYKJICO(HILHOTO 3aMCIICHH,
XapaKTEePHO:

A. CKOPOCTD PEaKIMH OIIPEICIICTCA
KOHIICHTpanuei cyocrpara u
KOHLECHTPALUEH pearcHTa;

B. cropocTh peakimy ONpeeIeTCs
TOJIKO KOHICHTpaUHeH cyOcTparta

B. Hamu4#e NOJIPHOTO AMPOTOHHOTO
PpacTBOPHTEIL,

I'. HamU4He NOJIPHOTO MPOTOHHOTO
PpacTBOPHTEIL,

J1. Hanu4me HEMOIAPHOTO AMPOTOHHOTO
pacTBOPHTEIL,

Hmeercs moJHOE BEPHOE
PCLICHHUE, BKJTIOYAOIICE
TIPABIIIBHBIA OTBET — 4 Oanna; Tpu
MPAaBIIIBHBIX OTBETA — 3 Oamna,
JIBA MPABIWIIBHBIX 0TBETA — 1 Oam,
JIOTYICHO TPH ONIHOKH — O
0amos.

1 6amn — «3»

3 bamma — «4»

4 damma — «5»




E. BanpacHOBCKOC OOpAIICHHUE,

7K. 370 CUHXPOHHBIH OJHOCTAIUHHBIN
TIpoTIECC;

3. 00pasoBaHHC YCTOHYHBOTO
KapOOKaTHOHA HA
CKOPOCTBIMMHTHPYIOIICH CTAIHH.

BriOepure HeThIpe MPaBUIILHBIX OTBETA.

II. s peakuuu B3auMOJCHCTBUS
A-HATPOXJIOPOCH30/1a C BOTHBIM
pacTBOPOM aMMHAKA ITPH HATPCBAHUH
XapaKTEePHO:
A. 00pasyeTcs n-HUTPOAHHITHH,
b. obpasyercs CMECh H30MEPOB:
N-HUTPOAHWINH U M-HUTPOAHUJIUH,
B.peakmus umaeT N0 MEXaHH3MY
TIPHUCOCTUHCHUS-OTIICIUICHH,

I'. peakmus  wuaeT 1O MEXAHH3MY
OTHICTUICHIA-TIPHCOCAMHCHI,

J1. IpOMEKyTOUHO obpazyercs
JCTHAPOOCH30T,

E. peakmms wmzmer uepe3 oOpasoBaHHE
G-KOMIUICKCA,

K. 3T0 CHHXPOHHBIM OJHOCTAIUNHBIN
MPOLIECC;

3. 3EKTPOHOAKLECIITOPHbIC
3aMECTHTEIM B aPOMATHYECKOM
KOJIBIIC ~ OONEr4aroT  MPOTCKAHHC
peaxuuu.

BriOepure HeThIpe MPaBHIILHBIX OTBETA.

Hmeercs moJIHOE BEPHOE
PCLICHHUE, BKTIOYAOIICE
TIPABIIIBHBIA OTBET — 4 Oanna; Tpu
MPaBIIIBHBIX OTBETA — 3 0amna,
JTBA MPABIIIFHBIX 0TBETA — 1 Oam,
JIOTYICHO TPH ONIHOKH —
0amos.

1 6amn — «3»

3 bamma — «4»

4 damma — «5»

OIIK-2.1

I. YcTanoBHUTE COOTBETCTBHE MEKIY

XAMHYECKHM MPOLIECCOM H

HCOOXOIUMBIM 000PY AOBAHHCM.

Kaxxno#t nudpe n3 mepsoro croadua

MOCTAaBbTE B COOTBETCTBHE OYKBY H3

BTOPOTO CTOJIONA.

Ipouecc:

1. skcTpakuus;

2. IEPETOHKA B BAKYYME,

3. meperoHKa npu arMoc(hepHOM
JABJICHHH,

4. BBHICYIIMBAHHUE.

O06opynoBaHme:

A. 3xcukarop;

b. mpubop Cokcrera;

B. xonba Knsiiscna;

I'. xom6a Bropra;

. apeomerp;

E. xomba DpreHmetiepa.

II. POTOpHBII HCTIAPHTEND HCTIOIB3YHOT
JULA:

1. (pakIHOHHOHN MCPCTOHKH,

2. 3KCTPAKIHH,

3. OXJTAKIACHHS,

4. ynmapuBaHHS KHIKOCTH B BAKYYME .

Hmeercs moJHOE BEPHOE
PCLICHHUE, BKTIOYAOIICE
TIPABIIIBHBIA OTBET — 4 Oanna; Tpu
MIPAaBIIIBHBIX OTBETA — 3 Oamna,
JIBA MPABIWIIFHBIX OTBETA — 1 Oam,
JIOTYHICHO TPH ONIHOKH —
0amos.

1 6amn — «3»

3 bamma — «4»

4 damma — «5»

3aganue ¢ BBIOOPOM OJTHOTO
MPABHIBHOTO OTBETA. BepHbIi
OTBET — 2 Oaa.




BriOepure 0auH MPABAUIBHBIN OTBET.

OIIK-2.2

I. YcTanoBHUTE COOTBETCTBHE MEKTY
pear¢cHTaMi 1 MCXAaHU3MOM PCAKIAH.
Kaxxno#t nudpe n3 mepsoro croadua
TOCTABbTE B COOTBETCTBHE OYKBY H3
BTOPOTO CTOJIONA.

Pearenrsr:

1. YKCYCHBIi aapaerua U THAHUA KAWL,

2. 2-6poM -2-METHIIPONIAH U BOAHBIH
pacTBOp LICTIOYH;

3. TOIYOJ H XJIOPMETAH B IPUCYTCTBHH

XIOPUJA ATFOMHHHSA,
4. 2,4-AUHATPOXIOPOCH30T X AMMHAK.
MexaHn3M peaKLyu:

A. HyKkneopuIpHOE 3aMEIICHUE,

b. HykICO(MILHOE TIPHUCOCTUHCHIC,
B. anekTpoduiabHOE 3aMeIICHIE,

I'. anexkTpoduiIbHOE PIIMCOCANHEHHE,
J. cBOOOAHOPATHKATBHOC 3aMCIICHHC,
E. s3muvuHEpOBaHEE.

III. Peakums a30COMETAHUA 3TO:

1. peakoust 3MEKTPO(PUIBEHOTO
3aMCIICHIS AKTHBUPOBAHHOTO

ApoMaTHICCKOTO COCOUHCHHUA
KATHOHOM apUIaAHA30HU,

2. peakuus 3MEKTPO(PUIBEHOTO
3aMCIICHIS JC3aKTHBHPOBAHHOTO

ApoMaTHICCKOTO COCOUHCHHUA
KAaTHOHOM apUIaAHA30HU,

3. peakums HYKJICO(QHUIBHOTO
3aMCIICHIS AKTHBUPOBAHHOTO

ApoMaTHICCKOTO COCOUHCHHUA
KATHOHOM apUIaAHA30HI,

4. peaknus HYKJICO(HUIBHOTO
3aMCIICHIS JC3aKTHBHPOBAHHOTO

ApoMaTHICCKOTO COCOUHCHHUA
KATHOHOM apUJIAHA30HUA.

Hmeercs moJIHOE BEPHOE
PCLICHHUE, BKJTIOYAOIICE
TIPABIIIBHBIA OTBET — 4 Oanna; Tpu
MPAaBIIIBHBIX OTBETA — 3 Oamna,
JTBA MPABIIIFHBIX 0TBETA — 1 Oam,
JOTYHICHO TPH ONIHOKH —
0amos.

1 6amn — «3»

3 bamma — «4»

4 damna — «5»

3amganue ¢ BBIOOPOM OJTHOTO
MPABHIBHOTO OTBETA. BepHbIi
OTBET — 2 Oasia.

OIIK-2.2

1. JIerkoBOCITTAMC HAFOIIHMHCST

KUIAKOCTAMHA ABJIAOTCA BCC COCANHCHUA

pana:

1. aneToH, IIMUEPHH, TUITHIOBBIH
a¢up;

2. TEeKCaH, NETPOJICHHBIN 3(up,
VKCYCHAsI KHCIIOT,

3. 3TWIANETAT, AUCTOH, TUITHIOBBIH
aup;

4. rIMOEpHH, TUOKCAH, AUETAT HATPHA.

BriOepure oauH MPABHIILHBIN OTBET.

II. HaumeHee TOKCHYHBIM BEIIECTBOM
SIBJISICTCSL:

1. aueroHuTpwUI,

2. aHHIUH,

3. OcH30T,

4. sTHnaueTar.

BriOepure oauH MPAaBUIIGHBIH OTBET.

III. Konba KgitseHa HCTIOMB3YCTCS IPH

MIPOBEACHUH MPOIIECCa:
1. skcTpakuus;
2. (unpTpoBaHHE;

TpH TECTOBBIX 3aJAHHA C
BBIOOPOM OTHOTO MPABHIBLHOTO
pemeHuA. TpH MPaBHIBHBIX
oTBeTa — 3 Oasia, asa
MPaBIIIBHBIX OTBETA — 2 Oanna,
OJMH MPABWIbHBII OTBET — 1
Oann

1 6amm — «3»

2 bamma — «4»

3 6amma — «5»










1. Ha npumepe peakumu n-HUTPOOPOMOEH3071a ¢ METUIIATOM HATPHUSI B METAHOJIE
PACKPOWTE CYIHOCTh MEXaHU3Ma HYKJICO(DMIBHOTO 3aMEILEHHS Y
AKTUBUPOBAHHBIX apUITATOreHUAOB (Mexanu3M Sy2Ar). [IpuBeaure
SHEPreTUYECKYIO AuarpamMmmy mporecca. PaccMoTpure CTpoeHre NPOMEXYTOYHOTIO
COCIUHEHMS U OOBSCHUTE aKTUBUPYIOLIEE ACHCTBAE HUTPOTPYIIIIHI.

2. Onupasich Ha MEXaHU3M SN2AT, OOBSICHUTE, MOYEMY MPU HATPEBAHUM C BOAHBIM
PAcTBOPOM aMMMAaKa:

a) N-HATPOXJIOPOEH30J MPEBPALLAETCS B N1-HUTPOAHWIIMH, a M-HATPOXJIOPOEH30JI B
PEAKLMIO HE BCTYNAET,

0) y 1-HuTpo-3,4-nuxaopOeH301a n30UpaTesIbHO 3aMEIIACTCs AaMUHOTPYIIIOM
TOJIBKO OJTUH aTOM XJjiopa (Kakoi?);

B) PEAKLIMOHHAS CMIOCOOHOCTH /7-HUTPOTraloreHOCH3010B 3aBUCHT OT MPUPOIBI
rajloreHa u u3MeHsietrcs B cneaytouiem nopsiake: F > Cl>Br>17?

3. Hanummre ypaBHEHUs peakumii 2,4- IMHUTPOXJIOPOEH30JIA CO CIAEAYOIUMHI
pearcHTamu:

a) 10%-nb1it BogubIid pactBop KOH npu HarpeBanuu,

0) ammuak, t=100°C;

B) 3TWJIAT HATPHS B 3TAHOJIC TIPU HATPEBAHWH;

I') LMAHWJ HATPHUsI B 3TAHOJIE MPU HarpeBaHWH,

1) IUMETHJIAMUH MPU HArPEBaHKM.

€) MUNIEPUIMH NP HATPEBAHUH.

4. Ha npumepe peakin OpoMOEH30J1a ¢ aMUIOM HATPHUSl B )KUJIKOM aMMHAKE
PACKPOITE CYIIHOCTh MEXaHM3MA HYKJICO(UIBHOTO 3aMELIEHM S, BKIIFOUAROLIETO
cTanuto 00pazoBaHus ACTUAPOOEH30MA.

OTBETHTE HA BONIPOCHI:

a) KAaKOBO CTPOEHME IETHAPOOEH301a?

0) nouemy 2,6-1uMeTUIOPOMOEH30JI HE PearupyeT ¢ aMuI0M HaTpHs?

B) MOYEMY PEAKLMOHHAs CIOCOOHOCTh apUIITalONeHUI0B 3aBUCUT OT TPUPOIbI
rajlor€Ha U HAMMEHEE PEAKIIMOHHOCTIOCOOHBIMH SIBJISIFOTCS (PTOp3aMeIieHHBIE?

KouTpoabHbIe 3a1aHus IS CAMOCTOSITEIbHOM padoThl

1. HekoTopble M3 NMPHUBEACHHBIX HWKE COCAMHECHUN YYaCTBYIOT B OOpa3OBaHWU
BOJOPOJHBIX CBSI3EH, UTO BIMSIET HA UX TEMIEPATYPBI KHUIIEHUS. Y KaXuTe Ooee
BBICOKOKMITSIIEE BEUICCTBO B KAXKAOK nape:

a) CH;COOH, CH3CHO
6) CH;CH,OH, CH3;CH,CH3
B) 0-HOCsH4CHO, »-HOCsH4CHO
2. Ompenenure, Mo KAKOMY MEXaHU3MY MPOTEKAOT CIEAYIOLINE PEAKINN:



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

4) CH;-CH=CH, + Cl, — CH,-CHCL-CH,Cl
4) CH,;-CH,-CH=0 + NH,0H ——= CH,-CH,-CH=N-OH

ROOR
8) CHCH=CH, + C,HSH —= CH,CH,CH,-S-CH,CH,

. CH,0H ,
a) O,N Br + CH,ONa —— O, OCIl; + NaBr

OOBACHUTE TPUYMHY YMECHBIICHUSI BETMYMHbBI KOHCTAHTHI P C YBEJIMYEHUEM /1 B
CJIEYIOIUX PEAKLIMOHHBIX CEPUSX:

H,0
a) Ar(CH,),COOH === Ar(CH,),CO0" + H,0"

&) Ar(CH,), NH, % Ar(CH,),NH, + H,0*
n=1; p=1,06
OObscHUTE OOJIBIIOE PA3IUUUE B BETUUMHAX KOHCTAHT P CICAYIOIIUX PeaKinii
HYKJIEO(PUIBHOTO 3aMENICHUS:

S a) CH.CL e
-
a) X CHZCl NaOH, 30°C X 2 48% C,Hs0H, 30°C

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

[To kakomy MexaHu3My — A Wi b — npoTtekaer 00pa30BaHUE IMAHTUPUHOB,
€CJIA KOPPEISALMOHHOE YPABHEHHE [Tl TOM CEPUH UMEET BU
lgk=026+2329¢

Hamvummre ykasanHele Hwke peakuuu. [IpuBenure HMX MEXaHU3MBI,
COTJIACYIOIIMECS C BETMYMHON U 3HAKOM p. B KaKuX PEakMOHHBIX CEPUAX IS
NOJIyYCHUSl JIMHEHHOW 3aBUCHMMOCTM [gk OT G CIHEAyeT HCIONb30BaTh
MOM(UIUPOBAHHBIC G-KOHCTaHThI? Kakue?

H,0 , — 4 C,H,CH
a) OH =—7= a) ONa + CHJl ——™
X 25°C X 42,5°C

p=2,113 p=-0,994



~ ieodiaaicié
a) N(CH;), + CHyl ————=
X

p=—2,29

.. Br,
a) CH=CH, ————
X CH,OH, 25°C

p=—4,3

,HsOH

~ CH
a) N CHCL-CH, T

p=—5,09

e) CO0C.H H,0, NaCH
_—
X 2’5 50% C,H,OH, 25°C

p=2,54

JUIsi. TPUBEACHHBIX HWKE PEAKLIMOHHBIX CEPUM VKAKUTE, KAKYI MIKaIy

0-KOHCTAHT TPeOYETCS MPUMEHUTH AJsl TIOJIYUYEHUS JIMHEHHOW KOPPENSLHMHA C
KOHCTaHTaMH CKOPOCTEN 3TUX PEaKLUNA. YTOUHUTE, I KAaKUX 3aMECTUTENIEN U

B KaKOM TIOJIOKEHUH (MeTa-
MOJU(PUIIUPOBAHHBIX G-KOHCTAHT:

NaOH
a) X COOCH; 88% C,H,OH, 30°C

p=2,43

WIM Tapa-) HEOOXOOMMO TPUMEHEHHE

. NaOH
a) X CH,CO0CH; g% C,H,OH, 30°C

p=0,843

METOJHMYECKHE PEKOMEHJIAIIMHA I10 OPI'AHU3ALIMN
CAMOCTOATEJIbBHOU PABOTEI

BOHpOCBI AJIs CaMOCTOATCIIBHOI'O N3YUCHHA

Bonpocs! mis Popwbi
Tema OTYETHOCTH
CaMOCTOSATENIBHOTO U3YUYECHHS
1 KOHTPOJIS
I monynb
[TonsTue 0 1. Knaccupukanmss peakumii u Koncnekt
MEXAHU3ME PEaKMii | pEarcHTOB
2. Teopus MEPEXOTHOTO Koncnekr
COCTOSIHHUS
3. KuHeTH4eCckue  M30TOIHBIC Koncnekt
3¢ peKTh
KonuyecTBeHHOE 1. DneKTpOHHBIE 3¢ PexTh Koncnekr
paccMoTpeHune 3amectutenci. [lomsapHsiil 3QpexT u
PEaKIMOHHOM 3¢ ekt conpskeHust
CHOCOOHOCTH 2. KoppesiuMOHHBIE  YPABHEHUS KoHcnexT,
OPraHAYECKUX i 3P (HEKTOB PaCTBOPUTENEH OMpoC, PEIIEHUE

COCOINHCHUU

3agad

3. KCIOTHOCTE M OCHOBHOCTD

Koncmekr




IT monmyne

MexaHu3MBbl 1. Crepeoxumus peakuuit KoHcnexr,
TETEPOIIUTUYECKUX HYKJICO(UIBHOTO 3aMELIECHUS ONpOC, pELIEHHE
peaKuid 3a1a4

2. Bnusaue pacTBOpUTENEH Ha Koncnexr,
MEXaHU3M peaxmuii | onpoc
HYKJICO(PUIBHOTO 3aMENICHUS

3. Tepmuueckue peaxun KoHcnexT,
OTILETUICHHUS, POACTBEHHEBIE | OITPOC
NUPOJIHA3Y CIOXKHBIX 3QHUPOB

4. Peakuyi  HYKJICO(QHUIBLHOTO KoHcnexT,
MIPUCOEAUHEHHUS 110 KPATHBIM CBA3AM | OIPOC

MexaHu3MBbl 1. [Tonyuenue w oOHApYy>KCHHE Koncrnekr
TOMOJIITUYECKUX ¥ | CBOOOJHBIX PAIUKATIOB
COTJIACOBAHHBIX 2. AYTOOKHUCIIEHHE KoHcnekT
peaxuuii 3. PanukanbHbie peaknun Koncnekt

[IPUCOCAUHEHNS

JlononHUTENbHAS TUTEPATYPA AJISl CAMOCTOSTELHON pabOThI

[Taibm B.A. OCHOBBI KOJIMUECTBEHHON TEOPUM OPraHMYECKUX peakumid. M.:

Xumus, 1974.

2. OmmMmanyasae H M., Knoppe J1.I'. Kypc xumudeckoi kuaeTnka. M.: Beicm. K.,

1974.

3. Ilycroposuu E.M. Xumnueckas cBsa3b. M.. Hayka, 1973.

4. Peakumonnas cnocoOHOCTh M nyTh peakumii/[loa. pea. I'.Knonmana. M.: Mup,
1977.

5. bpecnoy P. Mexanu3mebl OpraHndeckux peakuuid. M.: Mup, 1968.

6. Amuc D.A. BiimsgHue pacTBOPUTENIEH HA CKOPOCTh U MEXAHU3M OPTraHUYECKUX

peakumid. M.: Mup, 1968.

7. Jxoncon K. Ypasuenue ['ammera. M.: Mup, 1977.

METOJJUYECKHUE PEKOMEHJIALIMU 110 BBITIOJIHEHHUIO
JIABOPATOPHBIX PABOT
Jlabopamopnas paboma

«Peaxnyu HyKkJ1€0(pHUIBLHOTO 3aMelIeHUs] Y HACKIIIEHHOTO aTOMAa YIJIepoaa»



Cunres AHITHIAHU/IHHA

C,H,Br + — NaOH
[C6H5-NH2(C2H5)]B1‘ NaBr

C H.-NH

65 2 C6H5'NHC2H5

C,H;Br + — NaOH - CoHy
[C6H5-NH(C2H5)2]BI‘ W(%HS-N\C

—HzO 2775

C,H.-NHC,H,

Peaxmuevl:  aHWIVH  CBEXKeENEperHaHHbvld 9.8 mui;  OpomsTan 21 mut,

ruaApoKcua Hatpus 13,3 1.

B xpyrnogonnoil koyide emkocthro 100 MJI, CO€AMHEHHOW ¢ OOpaTHBIM
BOJISSHBIM XOJIOAMJIBHUKOM (JIyYIlle IIAPUKOBBIM), KUMATIT HA acOECTOBON CETKE
9,8 M1 cBexkenepernaHHoro anwiauHa ¢ 10,5 My OpomaTaHa 10 TEX MOp, MOKa
peakmoHHass Macca He 3atBepAceT (0kojo 2 4). K OXJIaKIeHHON peaKIMOHHON
Macce, cojepkaiieii OpoMul STHIPEHUIAMMOHUS, HEOOJBUTUMU TOPLUSIMHA MPH
pPa3MEIIMBAHUN TPUAJIUBAKOT PacTBop 6,65 r ruapokcuaa Harpus B 20 M BOABI
(koi0y mpu 3TOM OXJIXAaroT B OaHE C XOJOJHOW BOjAOH). Bbeiaenupumiics
STWJIAHWIMH OTACISIOT ¢ TOMOLIBIO ACTUTENBHON BOPOHKH M CHOBA MEPEHOCAT B
peakmoHHyr KojOy. JloOaBnstor k Hemy 10,5 My OpomMdTaHa W KUMATIT A0
3arBEpACHUS PEeaKIUOHHOMN MAacCCEHI. ITo OXJIQKACHUH Opomu
IM3TUI(PEHUIAMMOHKS PACTBOPSIOT B BOAE. llepenmuBaroT pacTBOp B CTakaH U
KUTATAT (8 GuIMsAdCHOM utkagy!) B TEUEHUE HECKOJIbKMX MUHYT JJIsl yAJICHUS HE
BCTYTHBILETO B PEAKIMIO OPOMATaHA. 3aT€M PACTBOP OXJAKIAIOT U J00ABISIOT K
HEMY HEOOJBIIMMU MOPLMSIMU NPU Pa3MELIMBAHUU PAacTBOP 6,65 T rUIpOKCUAA
Hatpusi B 20 M1 BOJbL. BbIACTUBIIMACSA NTUATUIAHUIMH OTIEISIOT C MOMOIIBIO
JECTUTENLHON BOPOHKH, BHICYIIMBAIOT TBEPABIM TMAPOKCUIIOM Kajius, GUIBTPYIOT
yepe3 HeOOombIIoH ckiaauaTeid (punbTp B K010y Bropua u neperonsitor. Codupator

¢paxumro, kunsuyro npu 214-216°C. Beixoa 10 T.



Hustwnanunua  (N-peHWamdTuIaMiuH)  —  MacisHUCTas — KUJKOCTh
JKENTOBATOr0 IBETa. JIErko pacTBOPSETCS B AMATUIIOBOM J(PUPE U ITUIOBOM

CIIUPTE, TPYAHO — B BOJAE; Ty -34,4°C 1 -38,8°C; Ty 215,5°C; p?% 0,9351 r/em’.
CuHTe3 riIMuHa (AMHHOYKCYCHO KHCJI0TBI)

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

Peaxmuevi: MOHOXJIOPYKCYCHast kucnota 12,5 r; kapOoHaT aMMoHus 55 T;

ammuaK (25%-Hbli ); METAHOJT, AKTUBUPOBAHHBIN YT OJIb.

Pabomy nposooumv 6 guimsscrom wkagy!

B tpexropnayro koi0y eMKocThro 250 MJI, COSAMHEHHYIO C HUCXOISALIAM
XOJIOJWJIBHUKOM, TEPMOMETPOM, TOXOASIIMM MOYTH JO JHA KOJOBI, U KaleabHON
BOPOHKOM, nmomemaroT 25 ma 25%-Horo pacrteopa amMmmuaka, 12 M Boasl ¥ 551
KapOoHaTa aMMOHUs. PacTBOp OCTOPOKHO HArpeBarOT HA BOAsSHOW OaHe 10 60°C.
[Tpn 4yacTOM BCTPSIXMBAHUM MPWIMBAKOT U3 KaNEIbHOW BOPOHKH B T€YEHHE 15 MUH
pactBop 12,51 MOHOXJOPYKCYCHOM KuciaoTel B 10 mMi Boael (Temmeparypa
PEAKLMOHHOM cMecu He noibkHa npeBbimarh 60°C!). 3areM cMech HarpeBaroT B
TeyeHue 4 4, TOCTENEHHO MOBbIIAs TeMreparypy 10 80°C, U OTTOHSIIOT aMMHAK U
okcun yriiepona (I1V) B mpuemuuk ¢ Bogoi. Koraa ncuesner 3anax aMmmuaka, Konoy
HAaCyX0 BBITUPAIOT W HArpeBalOT HA IUJIJAMEHWM TOPEIKMA [0 TeX MOp, IOKa
TeMmeparypa  SKMAKOCTH  He  gocturHer  112°C. K monydeHHOMY
KOHLIEHTPUPOBAHHOMY PACTBOPY NPUIUBAOT 10 M1 BOJBI, UMEIOLIEH KOMHATHYIO
temneparypy. Korma xuakocte oxmamautces Ao 70°C,  pobammstor 03T
AKTUBUPOBAHHOTO yrisl W KUMOATAT 10 MuH. ['opsiumii pacTBOp (PUABTPYIOT yepes
CKIaa4aTelii PUIBTP B KOHMYECKYIO KOOy W K TEIIOMY (UIBTPATy MPUIHBAKOT

90 M1 wmeTa”onma. PacTBOpP OCTaBIAKOT HA CYTKM B XOJOJUJIBHUKE JUIS



KpUCTaIM3auu. Beiaenupiimecss OCCLBETHBIE WITIBI AMUHOYKCYCHOM KHCIIOTBI
OTCACHIBAKOT HA BOPOHKE brOXHEpa M Cymiar Ha BO3ayxe. Beixon 6 .

JIns OYMCTKH aMHHOYKCYCHYKO KHCJIOTY PACTBOPSIOT B 12 M Kunsmiei
BOJBI, 100aBIAOT 30 MJI METWIIOBOTO CIHMPTA M OCTaBIAIOT Ha 4 4. BeimaBumme
KPUCTa/UIBl OTCAChIBAOT HA BOPOHKE bBrOXHepa M Cymar Ha BO3ayxe. Beixon
OUYMILIEHHON aMUHOYKCYCHOM KMCIIOTHI (TJMIMHA) 5,5 T.

AMUHOYKCYCHass ~ KHACJI0oTa  (TTIMUMH, TJIMKOKON) —  OECHBETHOE
KPUCTAUIMYECKOE BEMICCTBO, CJIAIKOr0 BKyca, HepacTBopumoe B 3¢upe. B 100 r
aranouna npu 25°C pacreopsercs 0,043 r; B 100 r Boasl npu 25°C — 25,3; ipu 75°C
— 57,5; Ty 232-236°C (C pazioKeHUEM ).

Jlabopamopnas paboma

«Peakuuu 31eKTPOPUIBHOIO 3aMEeIICHUS] B APOMATHYECKOM PSIY»
Cyab(pupoBanue

Peakmuu, COIMPOBOMKAAFOIIUAECS 3aMEIIEHUEM BOJOpOAA  sapa
CyJAb(Orpymnmoii, OTHOCAT K CyJibprupoBaHuio. OTKPHITHE PEAKIIUH CYJIb(OUPOBAHUS
npuHaiexut B,  bpanny, koropei B 18191, ocymecTBun  CHMHTE3
CyJb(ONpOU3BOAHOTO HA(TAIUHA.

Crnemuduka >5TOro mpomecca B OTIMYME OT JAPYTUX SIEKTPOYUIBHBIX

peaKiuii 3aKI04YAeTCs B TOM, YTO OH HOCUT OOpPaTUMBIH XapakTep:

ArH + H,SO, === ArSO,;H + H,0

MexaHu3M peakiuu
B 3aBucumoctr OT yciioBuil Cynb(PUpOBaHUS B KA4ECTBE CYJIB(UPYIOLIMX
AreHTOB MOT'YT BBICTYIIATH PA3jIMYHbIE YACTHIBI, OJTHAKO BO BCEX CIIyYasX MPOLIECC

IIPOTCKACT 4YCPLC3 CTaANIO 06pa3013aH1/1;1 O—KOMIIJIICKCA.

H SOH SO,H

+ +
+ SOH == e + H



H SO,H

303_ SO,
+ +
+ S0, == —— + H =—=

Cynb(pupyrolme areHThl

HaunGonee pacnpocTpaHEeHHBIM CyIb(UPYIOLIMM arcHTOM SIBIISIETCS CEpHAast
KHUCJIOTA Pa3JIMYHON KOHIIEHTpalMK (KyMOPOCHOE MAcCJio ¢ coaepykanueM 92-93%
H,SO; wim monormapar — 98-100% H,SOs). Hdnga tpynHo cynbdupyeMbix
COCIMHEHHI MPUMEHSIOT OJIEYM C PA3JIMUHBIM cojaepkanue okcuaa (I1V), oObraHo
10 25% SOs; wim ¢ 65% SO;. Oneym, coaepxammii 40% SOs, npu 0ObIYHOK
TEMIEPATYPE SBIAETCS TBEPABIM BEIIECTBOM, IO3TOMY OH HEYIOOCH B 00pallicHUA
M W3 HEro nmyTeM pa30aBicHUss MOHOTHAPATOM  MOJIYYAKOT  MCEHEE
KOHUEHTPUPOBAHHBIE PACTBOPBHI.

CynbQUPYIOIAM areHTOM CIYXKUT TaKke XJIOpCyab(OHOBas KUCIOTa
CISOsH (MoHOXJIOpaHTHAPUA CEPHOM KUCIOTHI). OJHAKO €€ TPUMEHEHUE TPeOyeT
TOYHON JO3UPOBKH B COOTBETCTBHH CO CTEXMOMETPHUEHN NAHHON PEAKLAM, TaK KaK

M30BITOK TPUBOIUT K 00Pa30BaHUIO CYJIb(Poxaopuaa;

ArH + CISOH —= Ar SO,H + HCI
ArSO,H + CISO,H —= ArSO,Cl1 + H,SO,

Jliia mpoBeneHust Cynb(pUpoBaHus B Ta30BOM (paze MCMONB3yeTCs TPUOKCHL
cepbl. MeHee pacnpOCTpaHEHHBIE CYIb(UPYIOIIUE Ar€HThl — COJM CEPHUCTOMN
KHACIIOTBI W KHCJBIE COJMM CEepHOM KUCHAOThl. Cynb(UPOBAHWE COCAUHCHHIA,
TpeOYIOIMX MSTKHX YCJIOBUM, OCYIIECTBISIFOT MUPHAUHCYJIb(OOTPUOKCHIOM

CeHsN- SO:s.

YcnoBus NPOBEICHNS PEAKLIANA

BnusiHue cTpoenus cyocTpara Ha peakiuio. IToT (aKkTop SIBJISIETCS BECbMa
CYIIECTBEHHBIM B MPOLIECCE CYIb(UPOBaHUS. 3aMECTUTENH MEPBOTO Poja B 001IEM
00JIEryaroT MEKTPOPUIBHYIO aTaKy CyJb(Orpymnmnoii, Hampapyss €€ BXOXKICHUE B

0- U N-TI0JIOKEHUS. B ATOM ClIydac 1o0CTaTO4vHO UCII0JIb30BaHWA KYIIOPOCHOI'O Maciia



WIA MOHOTHIpPATA. 3aMECTUTENM BTOPOr0 POJAA 3aTPYAHSIIOT JJIEKTPO(UIIBHBIE
peakuuu, opueHTupyst SOsH-rpynmnel B m-nonoskenue. s cynbpupoBaHus Takux
COCJMHEHUN NpUMEHSIOT ojeyM. Tak, Ajis MmojiydeHus: OCH30JCYJIb(HOKUCIOTHI
OeH3071 HEOOXOAUMO CYJIbPUPOBATH OJIECYMOM IMPH HArPEBAHWHU, B TO BPEMs KaK
TOJIyON CYJIb(UPYETCSs MOHOTUAPATOM, a (PEHOJ — MPOCTO KOHLEHTPUPOBAHHOM
CEPHOM KUCIIOTOM.

Cnenyer y4uThIBaTH CBOCOOpa3ve peakuuii Cylnb(pUPOBAHWS AHWIMHA W
HapTunamMuHa. [1pu SKBUMOJIEKYJISIPHBIX COOTHOLICHUSIX CEPHOM KUCIOTHI U aMHHA
00pa3yroIascs CEPHOKUCIIA COJIb MPU HATPEBAHWU MEPEXOAUT COOTBETCTBEHHO B

Cyb(haHUIOBYIO M HAPTHOHOBYIO KMCITOTHI

NH, NH, - H,S0, NH
180" C
+ HZSO4 + Hzo

SO,H

3

Temneparypa peakuud. B 3aBHCHMOCTH OT TEMOEpPATypbl peakuus
cynb(UpOBaHMS  TPOTEKaeT ¢ 0o0pa3oBaHWEM  MOHO-,  JAH- WA
noaucyab(onpon3BoAHbIX. Kpome Toro, temmneparypHblii (akTop CYIIECTBEHHO
BIMSET HA MECTO BXOXKICHUS CYJIb(QOTpyIIbl B apoMaruueckoe sapo. Tak,
cynb(pupoBaHue (peHoNa B 3aBUCHMOCTH OT TEMIIEPATyPbl NPUBOJIUT K O- WIH M-

U30MEPY, CYyJIbPUpOoBaHUE HAPTATUHA — K O- UM B-HaQTaIMHCYIb(POKUCIIOTE:

OH OH
30 ¢ SO,H

~H,0

OH
+ HS0, © -
S0,

H

+ H,SO,

90-100°C
OH




SO,H

. 70°¢C
+ 2 4 _Hzo

1600C
160° ¢ SO H

_Hzo

+ H,S0,

[IpeBpamieHue OHOTO M30MEpa B APYroil NPH MOBBILICHUM TEMIIEPATYPHI

OOBSCHSIETCS TEM, 4YTO MPU CYIb(OUPOBAHWM NPOTEKAOT ABE MAPAIIEIBHBIE

oOpaTuMbIe PEaKIUu MO CXEME:

SO,H

+ H,S0, — I '
~SOH
=T e

CoOmoeHre TeMIepaTypHBIX TPEACIOB UYPE3BBIUAHHO BAXKHO TaKKE M

NOTOMY, 4YTO TMOBBIIICHUE TEMIEPATyPbl MPUBOAMT K MOOOYHBIM MpOLECCAM
OKHCJICHUS U KOHJICHCALHH.

Konnenrpanus cynasdupytoniero arenta. [Ipu cynbdupoBanuu 310T (PakTop
UTPACT TIEPBOCTEMEHHYK0 pOJIb. BCIEACTBAEC 3HAUUTENBHOIO YMEHBIICHUS
CKOPOCTH CyJib(PUpOBaHUsS MO MEpe pa30aBJICHUS CEPHOM KHUCIOTHI BOJOH,
BBIICTISFOLIEICS B XO/I€ PEAKLIUK, P HEKOTOPOH KOHLEHTPALUH CYIb(UPYIOLIETO
arcHTa peakuus TMPAKTUYECKH ocraHaBnuBaeTcs. [loatomy cynbdupoBanue
OPUXOIUTCS TPOBOAWUTH B HM30BITKE CEPHOH KHUCIOTBI, 4YTOOBI HM30€KaTh
YMCHBILICHUSI €€ KOHLEHTPALMKA B PacTBOpPE. B MpakTWKe Takyr KOHLECHTPALMIO
CEPHOM KHUCIOTHI, BbIpakacMmyr0 B mpoueHtax SOs;, 0003HAYAOT Kak T
Cynb(UPOBAHUS.

Crnenyer OTMETUTB, YTO KOHLECHTPALMS CYJIb(UPYIOLIETO arcHTa BIUSCT HA

MECTO BXOXKICHHS CYJAbQOrpyNmbl B apOMATHUYECKOE Sap0. YCTaHOBJIEHO,



HapUMEP, 4YTO JJsl MONY4YeHUs O—HA(TATUHCYIb(MOKUCIOTH HEOOXOAUMO
UCIOJIb30BaTh 00JIEE KOHIEHTPUPOBAHHYIO CEPHYIO KMCIIOTY, YEM JUIsl CHHTE3a [B—
nu3oMepa.

Bimsaue karaimsaropa. Bonpoc O 3HAYEHMM KaTalM3aTOpPOB B IPOLIECCE
CyJAb(PHUPOBAHUS NU3YUYEH HEAOCTATOUHO. MEXKTy TEM MX POJib B LIEJICHATPABICHHOM
CUHTE3€ CyJb(ponpon3BoaHbix HecoMHeHHA. Emie B 1891 1. M.A. UnbuHCckuit
YCTAHOBWJI KATAJIATUYECKOE IEHCTBUE COJIEH PTYTH, KOTOPHIE BIMSIIOT HE TOJIBKO Ha
CKOPOCTh, HO M Ha MECTO BXOXICHUS CYJb(POTPYIINBI B MOJICKYJy aHTPAXWHOHA.
Cynb(upoBHaE aHTPaxMHOHA B MPUCYTCTBUM WOHOB PTYTH MNPHUBOJUT K O—
AHTPAXUHOHCYJb(OKUCIOTE, a 0€3 KaTtanu3aropa — K B—H130Mepy:

O  SOH

H,SO, (HgSO,)
—H,0 -

O

O
O H,50, SOH
O

Cpenn napyrux karaim3aropoB wuccienoBanbl Takke CuSOs, NH4VOs,

Y

KyCrOy4, V105, I, FeCls. Tlocneanuii ocobeHHO 3(DPEKTUBEH JUIsl MOBBIIIECHUS
BBIXO/IOB /M- U TPUCYIb(OKUCIOT HATaTHUHA.

[TepemenmBanue. Peakiuio cyab(upoBaHusl MPOBOIAT, KaK MPABUJIO, MPU
nepeMemuBanuu. Mcmonb3opanue 3(Q(HEKTUBHBIX MEMIATIOK MO3BOJSET YCKOPUTH
rerepodazHbie TPOIECChl CYabGupoBaHus. [ >KUAKAX PEAKIMOHHBIX Macc
(cynb(upoBanue OCH30J1a, TOIYOJa) TPUMEHSIOTCS MPONEUICPHBIC MEIIAJIKY, IS
Macc cpeaHed BS3KOCTH (Cylnb(UpoBaHWUE Ha(TaMHA) — SKOPHBIE MEIIATKH.
TBepabie NCXOAHBIC MPOAYKTHI, €CJTA WX BBOAAT HEPACTIABJICHHBIMHU, JIOJIKHBI OBITh
XOpOIIO W3METBYECHBI, YTOOBI PEaKIus MpoTeKajla ¢ OJAMHAKOBON CKOPOCTHIO C

KOKI0M uacTbio  mpuOaBiasieMoro  cyiabpupyeMoro BeiuectBa. [lopsaok



npUOABICHHUS KOMIIOHEHTOB MOKET OBITh PA3JIMYHBIM B 3aBUCHMOCTH OT LIEJICH U
YCIIOBHi CyNb(pUPOBaHUS.

Beigenenne  cynedonpousBognbix. [lomyuenue B CBOOOJHOM  BHJAE
apOMaTHUYECKHX CYJIb(POKUCIOT MPEACTABISAET OONBIINE TPYIHOCTH, MOCKOJIBKY BCE
OHU SIBJIIFOTCSI CUJIbHBIMH KUCJIoTaMu. Kpome Toro, OOJBIIMHCTBO M3 HUX XOPOLLO
PacTBOPUMO B CEPHOI KHUCIIOTE U BOJE.

HawnGonee pacnpocTpaHEHHBIM METOAOM BBIACTICHUS SIBJISICTCS BBICAJIMBAHHE
— BHECEHHUE PEAKIIMOHHOM MAcChl B PacTBOP MOBAPEHHOMN COMM WM A00AaBICHUE
NocJieMHENR K pa30aBICHHON BOJOM PEAKIIMOHHONW Macce. DTOT MPUEM MO3BOJISET

NEPEBECTH CYJIBPOKUCIOTY B HATPUEBYIO COJIb!

Ar SOH + NaCl — Ar SO;Na + HCI

WHorna mnpu BbICAIMBAHWM  XJOPUAOM  HATpHUs  KHUCIBIA  pacTBOp
NPEIBAPUTEILHO YACTHYHO HEHTpanu3yroT. M3 npyrux coneil ans BeICaIMBaHUS
NPUMEHSIOT CYJIb(ATHI HATPUS U MATHUSL.

HekoTtopeie cynbpOKUCIOTH 00pa3yrOT MalOpaCTBOPUMBIE B PEAKLIMOHHON
cMecu conu ¢ apyrumu katmoHamu (Mg, Fe), Takme cCynb(honpou3BoaHbIE
BBIICTISIFOT B BUJE COJIEH 3THX METAJIJIOB.

B npaktHke BBLACTEHUS  MOJUCYJIb()OKHACIOT MPUMEHSIOT MEPEBOI
NOCTICAHUX B KalbLUEBbIC U OAPUEBBIC COJM, KOTOPBIE B OTIIMYME OT Cyab(}aroB
KaJbUusi U OapHs XOPOILIO PacTBOPUMBI B BOAE. BOoaHBIE pacTBOpBI 3THX COJNEH

3aTeM 00pabaThIBAOT COJON M MOJYYarOT HATPUEBYIO COJIb;

(ArSO;),Ca + Na,CO,— 2 ArSO,Na + CaCO,

Mepsl Ipea0CTOPOKHOCTH. CHHTE3BI, TPOBOAUMBIE C OJIEYMOM, HEOOXOIUMO
BBITIOJTHATH B BBITSKHOM IKa(y! [1pu BeIIEIEHHHA TPOAYKTOB PEAKIIHOHHYO MAcCy
BBUIMBATH B BOJY WJIM HA JIEA, a HE HA000POT. [IpUroToBieHnE CEPHON KUCIOTHI
TpeOyeMOi KOHIIEHTPALMHU OCYIIECTBIIATh B IEPYATKAX U B 3AUIMTHBIX OYKAX.

Hoenmugpurayusi

JloKa3arenbCTBO CTPOCHUS CYIb(OKUCIOT MPEACTABISAECT HE MEHBIIYIO

TPYAHOCTb, YEM HMX BBIJCIICHUE M3 PEAKIIMOHHON MacChl B CBOOOJAHOM COCTOSIHUM.



Cynb(OKHCIOTHI, KaK MPaBWIO, MOJYYAOT B BUAE COJICH IICTOYHBIX WM
LIEJIOYHO3EMENBHBIX METAIJIOB, KOTOPBIE HE TUIABATCA. 1103TOMY Aii KOCBEHHOMR
UACHTA(PUKALMH CYTb()OKUCIIOT MOJYYEHHBIE COJTU MEPEBOIAT B COOTBETCTBYFOLUE
cynb(QOXJIOpuABl W Cyab(aMuIbl, HWMEIOIIUE XAPAKTEPHBIE TEMIEPATYPHI

IJIaBJICHHU A

ArSO,H + PCl,—= Ar SO,Cl + POCI; + HCI

ArSO,Cl + NH, — ArSO,NH, + HCI

Beigenenne w wacHTH(UKALMS TMOCHEIHUX OOBIMHO HE  BBI3BIBAIOT
3aTPyAHECHAN.

Cynb(oKUCIOTH UACHTU(PUIUPYIOT TAKKE MO mojiocaM noroueHus (B MK-
CHEKTPAaX) CUMMETPUYHBIX M AHTHCUMMETPUYHBIX KoneOanuii rpynnel SO, u SO
CyIb(OKMCIOT W WX PA3IMYHBIX MPOU3BOJHBIX — CYJb(OraJoreHuaoB,
cyabdamMuaos, 3pUpoB U ap.

CuHTe3 n-T0JIy0JICY1b(POKUCIOTHI

CH, CH,
+ HZSO4 + H20
SOH
Peaxmusw: TOmyon — 32 mit; cepHas kuciora (p=1,84 r/em®) — 19 mu;

AKTUBUPOBAHHBIN yronb — 1 1) nen.

Ilocyoa u obopyoosanue: Konda KpPyrJIOAOHHAs BMECTHMOCTBHEO 200 mut,
XOJIOAWJIbHUK OOpAaTHBIN, cTakaH BMeCTUMOCTHIO 500 mut; OaHsi BoAsHAs, mpuOop
Ui TOJNy4YeHHs — xjopoBojgopoaa;,  ¢uubtp  IlloTtra;,  3Kcukatop ¢
KOHIIEHTPAPOBAHHON CEPHOUN KUCIIOTOM.

B kpyrnononnyro konOy BMeCTUMOCTBIO 200 mMil, CHAOKEHHYIO OOpaTHBIM
XOJIOJWJIBHUKOM, MOMEIMIAOT TOIYOJ M CEPHYK) KHCIIOTY, CMECh HArpeBarOT 0

kuneHus. Crnaboe KHUMEHHWE TONyoJjia MOAACPKUMBAIOT B TEYCHHME 1 9, XOPOIIO



NEPEMEINNBast CMECh, I Yero KO0y BCTPAXMBAKOT Kaxable 2—3 MuH. Yepes vac
CJIOM TOJIyOJIa MOYTH MCYE3AET, YTO CIIYKUT MPU3HAKOM KOHLA PEAKUMH. TENmyro
PEAKIIMOHHYK) CMECHh BBUIMBAKOT B CTAKaH, B KOTOPOM Haxomutcs 100 My BOMRI,
K0J10y CNOJIACKMBAKOT HEOOJBIIAM KOJIMYECTBOM BOABI. B pactBop nobaenstor 1T
AKTUBUPOBAHHOTO YIJISI M KUMOATAT MOJ TATOM HA SJEKTPOIUIMTKE C 3aKPBITOM
COMPaIbI0 10 OOECIBEYMBAHMS. 3aTEM YroJib OT(UIBTPOBBIBAKOT, a PACTBOP
yIapuBarT Ha BOAsSHOH O0ane 10 50 mit. Tlocne 3Toro ero oXnaxaaroT JbA0M A0 S5—
7°C W HaACHIIAKT ra3000pa3HbIM  XJIOPOBOJAOPOJAOM JUIsl  OCAKICHUS -
TOJIyONCYNb(OKUCIOTHL. [IpH OCaKIECHUM CONSHOW KHCIOTOH BBIXOA PE3KO
MOHHYKACTCS.

BreimaBmme kpructamibl OTGUIBTPOBBIBAIOT HA BOPOHKE [IloTTa, TIATENBHO
OTKUMAOT M MOMELIAOT B 3KCUKATOP HaJ KOHUEHTPUPOBAHHON CEPHOM KUCIOTOH.
ONHOBPEMEHHO B SKCUKATOP CTABAT CTAKAHYMK C TBEPAOH IIEI0UYBIO (OCTOPOXKHO!)
JUIsL TIOMJIOLIEHUS XJIOPOBOJAOPOAA. BhICyIIMBaHKWE NPOAOIKACTCA B TECUCHUE
HECKOJIBKUX JHEH.

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

n-Tonyoncyne(okuciora o0pa3yeT  OECUBETHBIE  TMIPOCKOMMYECKHE
KpUCTAJUIBl MOHOTHApaTa. be3poanas kucnora kunut npu 140°C (2,66 klla, wim
20 mm. pt. cT.), Ty 104-105°C. Xopomo pacTBOpsieTcs B BOAE, CIUPTE, 3Qupe.

Koumponwsivie onpocut

1. TlpuBeaute cxembl Cyb(UpPOBaHKS OCH30JIA: a) CEPHOIN KUCIOTOM; 0) OKCHIOM
cepbl (IV); B) SKBUMOJISIPHBIM KOJIMYECTBOM XJIOPCYJIB(OHOBOW KHUCIIOTHI; T)
U30BITKOM  XJIOPCYJAb(OHOBOM KHCHAOThl. Kakwe moOOYHBIE MPOIYKTHI
o0pa3yroTcs npu 3ToM?

2. Ilpu cynbdupoBanun Tonyona cepHoil kucnoroil mpu 0°C obOpasyercs 42%
o-tonyoncynbpokucaorel U 54% n-uzomepa. Ilpu 100°C obpasyercs 13%
o-nzomepa u 79% n-u3zomepa. OOBSCHUTE 3TH PE3YJIBTATHI.

3. Pacnonoxure NpUBEACHHBIE HH)KE COCIMHEHUS B MOPSAJIKE YMEHBIICHUS WX

AKTHMBHOCTH TI0 OTHOIICHHIO K cynbdupytomemy arenty (SOsHY): Tomyon,



ATUIIOEH30I1, OPOMOEH30J1, HUTPOOEH30J1, aHU30J1, HadTannH. Kaknue npoayKTel
peakuun 00pa3yroTCs B PE3yJbTaTe MOHOCYIb(UPOBAHUSA?

4. Kakue MOHOCYJIb(POKHCIOTHI MOTYT OBITH TOJYYEHBI MPH CYJIbPUPOBAHUU
anuirHa, N,N-TuMeTuIaHWInHA, XJI0pOeH3051a, OcH3aIbaAeruaa’?

5. Kakoii napameTp peakuuu Cyiab(QupoBaHus HEOOXOJUMO H3MEHSTh, YTOOBI
MPEUMYIIECTBEHHO NOJYyYaTh: a) Ol- WK B-HaQTATMHCYIbPOKUCIIOTY; O) O- WK
B-antpaxuHoHCyIbpokucaoTy? Kakum 00pa3oM MOKHO  OCYIIECCTBIISTH

B3aMMHBIE PEBPALICHUS U30MEPHBIX MOHOCYJIb(POKHUCITOT HadTanuHa?

Jlabopamopnas paboma

«Peakumu 31eKTPOPUIBHOIO 3aMEIECHHS B APOMATHYECCKOM PSIAY»

bpomuposanue
Cunres 2,4,6-rpuOpoMaHuINHA
Ocnognas peakyusi:
NH, NH,
Br. Br
+ 3Br, + 3HBr
I
Br
Peaxmuewt, nocyoa u npubopur:
AHWIVH 255r Kon6a nmnockoonnas mmpokoropnias (250
MJT)
(CBE>KEMEpEerHanHblii) (2,5 M) Crakan (100 mn)
bpom I5t BopoHka kanenpHas
(4,8 mn) bans BoasHas
bpomun xanus Or Kon6a konnveckas (150 mur)
JTaHon 150 mn XonoaAWTbHUK 00paTHBIN
ConstHas KMCIIOTa Kon6a byn3ena
(p=1,19 r/mn) Boponka broxHepa
I'mapokeun kanus bans necuanas

(10%-HbIi1 pacTBOP)

Cbopra npubopos:
1. TlpuGop mist cMHTE3a COCTOMT M3 IMJIOCKOAOHHON HIMPOKOrOPIOH KOJIObI U

KaleJIbHOW BOPOHKH.



2. Ilpubop nns KPUCTANIU3ALMK, COCTOSIIMI W3 KOHUYECKOW KOJMOBI M
00paTHOrO XOJIOUIIBHHKA.

Buwinonnenue cunmesa: (PaboTy NpoBOIUTE B BEITSHKHOM HIkady!)

B mupokoropsoii miockoaoHHoi konde (mpudop 1) BMecTuMOoCThiO 250 Mt
pacTBOPAOT 2,5 MJ aHWIMHA B 75 M BOABL, coaepxkamed 2.5 M
KOHLICHTPUPOBAHHOW CONSHOM KUCIOTHL. B cTakane pactBopstor B 50 Mit BOABL 9 T
Opomuna kayms 1 4,8 M1 OpoMa npu nepemMelnBanuu. [1oy4eHHbII TpO3pavHbIii
pacTBOpP BBUIMBAKOT B KAlENbHYK) BOPOHKY, NOMELICHHYIO HAJA PEAKLUMOHHON
konboil. IlocremeHHo, MO KamisiM OPWIMBAKOT €ro B TeueHne 30 MHUH B
PEAKUMOHHYIO CMECH MPU 3HEPIrUYHOM IMOMEIIUBAHNN. Peakiiys T0/HKHA TPOXOUTh
pU KOMHATHOH Temneparype. [locne okoHUaHus peaku OKpacka Opoma ucue3act
W BBINAJACT OCAAOK TpuOpoMaHwWiauHA. Ero otaenstor Ha BOpoHKE broxHepa,
npomMbiBatOT Ha (uiabTpe 10%-HBIM pacTBOPOM THAPOKCHIA Kalus, a 3areM
OONBIIMM KOJIMYECTBOM BOJAbL. Elle BIaKHBIA TPUOPOMAHWIMH OYMINAOT OT
npUMecCEi KpucTaim3anueil u3 ropsyero cnupra (okojo 150 mut) (mpudop 2). s
KPUCTAJIM3aK CIIMPTOBOM PACTBOP MOMELIAKOT B JIEASHYIO OaHro Ha 1 4, a 3aTem
0CaJ0K OTIENSOT HA BOPOHKE broxHepa m cymar Ha Bo3ayxe. Beixon 7 r (77% ot
TEOPETUYECKOTO).

2,4,6-TpuOpoManyiiH  —  OECLIBETHOE  KPUCTAUIMYECKOE  BEIIECTBO;
pactBopuM B 3dupe, xyuopodopMme, TPyAHO PacCTBOPUM B STHIOBOM CIHPTE,
HEPACTBOPUM B BOJE. fry=119-120°C.

Jlabopamopnas paboma

«Peakunu 31eKTPOPUIBHOIO 3aMeILECHHS B APOMATHYECKOM PSIAY»
AJIKMJIMPOBaHue

PeakumsaMu ankuaupoBaHMs HA3BIBAKOT PEAKLUUM, BKIIOYAIOLIME 3aMEHY
aroMa BOJOPOAA OPraHUYECKOr0 COCIMHEHHs AaJKWJIBHBIM paaukaioMm. B
3aBUCUMOCTH OT TOTO, MPU KAKOM aroMe B MOJEKYJIE TMPOUCXOAUT 3aMEILEHUE
BOAOpOAA, pazmuyaroT N-, O- u C-anKuimpoBaHue.

MexaHu3M peakiuu



HezaBucumo oT npupoasl PEaKLMOHHOTO LIEHTPA CyOCTpara u €ro CTPOCHHS,
a TAaKKE OT CTPOCHWS AIKWIMPYIOIIETO areHTa BO BCEX CIIydasX MPOLECCHI
OPOTEKAOT TO ANEKTpPo(UIBbHOMY MexaHusMy. Ha npuMepe amkunmpoBaHust
AMUHOB CIUPTAMH (B MPHUCYTCTBUU CWIBHOW MWHEPAJIBHOM KHCIOTHI) CXema

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

Alk— OH, == Alk" + H,0
+ * +
Ar—NH, + Alk' — Ar—NH,— Alk === ArNHAIk + H
ITo AHAJIOTUYHOMY MEXAHU3MY MPOTEKAET AIKUITUPOBAHKE
THAPOKCHUITPOU3BOAHEIX € O6pa30BaHI/IeM COOTBCTCTBYIOIIUX AJIKMJIOBBLIX 3(1)I/IpOB.
Mexanuzm  C-aIKWJIMPOBaHMsSI apOMATHYECKOro spa BKIIOYACT  y4acTHe

KaTaJIn3aToOPOB, CIIOCOOCTBYIOMIUX 00PAa30BaAHUI0 KAPOOKATHOHOB;

Alk—Cl + AICl, —= Alk—CL..AICl, —= Alk + AICI,

H Alk Alk

+ +
+ Alk —= — + H

H' + AICI, — HCI + AICl,

AJIKUTUPYIOIIKUE areHTHI

B cuHTE3e alKUIMPOM3BOIHBIX HIMPOKO HCIOJB3YIOTCS OJHO-, IBYX- U
MHOTOQTOMHBIE CHOUPTHl ATU(PATHUECKOTO psiAa, a TAKKE >KUPHO-apOMAaTUUYECKHE
cnupThl 1 (peHosbl. He MeHbIIee 3HaueHne MpuoOpesi raJIoTeH AIKUITBL.

B cmydae manoii peaknuMoOHHON CHOCOOHOCTH CyOCTPaTOB MPUMEHSIOT
TUATKANCYIb(aTel — alKuioBele 3QUpbl cepHOi KucaoTel (Alk),SO.. bonee
yInoOHBI B paboTe MO CPAaBHEHUIO C IUANKWICYJIb(paraMu METWIOBBIE 3(PUpPHI
oen3zon- u tonyoncyiabdokucaor (CsHsSO,OCH; u CH3CsH4sSO,OCH3), koTopbie
COBEpILIEHHO Oe3BpeAHbl. B KauecTBE MSATKOro aJKWIMPYIOIIETO CPEeAcTBa

UCIOJB3YIOT AWa30MeTaH. Ero mpenMyIecTBo B TOM, 4TO MOOOYHBINA MPOJYKT —



a30T — JIETKO VYAQSIETCd W3 PEAKNUOHHOW cMecu. Jlma mnonyuenus C-
AIKWIIPOU3BOIHBIX TPUMEHSFOTCS TAKXKE U HEMPEAEIIBHBIE YTIIEBOAOPOIBL.
YcnoBus NPOBENCHNS PEAKLIANA

Anxunuposarue amunos. Peakiys aJKUIUPOBAHUS CIUPTaMUA B OOBIYHBIX
VCIIOBHASX NPOTEKACT O4YEeHb MeIeHHO. [loaromy mpomecc npoBOIAT NpU
HAarPEBaHWM W TIOBBILICHHOM JABJICHUM. B 3aBUCMMOCTM OT NIPUPOABI
ATKWIAPYEMOTO CyOCTpara W Karaau3aropa BpeMsl U TEMIEPaTypa, Mpu KOTOPBIX
OCYILECTBISAETCS ATKWIMPOBAHKUE, MOTYT OBITh pa3HbIMU. CYIIECTBEHHOE BIUSHUE
OKa3bIBACT  KATAIM3aTOpP —  TAJIOrCHOBOJAOPOAHBIE  KHMCJIOTHL. Tak, ¢
OpOMOBOIOPOJHOM KUCIIOTOM CKOPOCTh PEAKIMU BBILIE, YEM € XJIOPOBOJAOPOIHOM.
B npucyTcTBMM MOJ0BOJOPOIHOM KUCIOTH OHA BO3PACTACT eule OOombLIe.

3HAUMUTEIILHOE BIMSHUE HA XOJ PEAKLMKM OKA3bIBAET COOTHOLUIECHUE AMUHA U
KHUCIIOTBI, KOTOpOoe MOXkeT MeHAThes oT 20:1 mo 1:1. XmopoBogopoa BBOIAT B
PEaKUMIO B BUAEC TUAPOXIIOPUAA aMUHA. [IpyU MCHOJIB30BAHUMA CEPHOM KUCIIOTHI €€
KoJmuecTBO cocrapisier 0,05-0,3 MOnp HA MOJb aMWHA. BBIICTAIONYHOCS B
MPOLIECCE PEAKLINHU BOY YAAIAIOT a3€0TPOITHON OTTOHKOW WJIA BOJOOTHUMAFOIIMMU
CPEICTBAMH.

AJKAIMPOBAHUE AMUHOTPYIIIBI MOKET OBITh JOCTUTHYTO TAKKE 0OPabOTKOM
AMUHA TAIOreHANKWIAMHU. VX IpUMEHEHUE MPEACTABIAECT UHTEPEC Il BBEACHUS
TAKUX QIKWIBHBIX TPYII, TATOT€HOMPOU3BOAHBIE KOTOPBIX 0OJIe€ JOCTYIHBI U
JIErye BCTYIMAKOT BO B3aMMOJCHCTBUE C AaMUHAMU, YEM COOTBETCTBYIOLIUE CITUPTHI.
[IppumeHEHME TPOCTEHIINX TATOTCHAKUIIOB, HANPUMEP, XJIOPUCTOrO 3THUIIA,
peanu3yeTcs B TEX Claydasx, KOrla aMHHbl HE MOTYT OBIThb AJIKWJIMPOBAHBI
COUpTaMH. BBIACIAIOMMIACA B NPOLECCE PEaKUMHM TATOT€HOBOAOPOA HMHOTAA
CBSI3BIBAIOT M30BITKOM aMHHA, HO Yalle BCEro JOOABICHUEM K PEAKIIMOHHON Macce
LICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJUIOB, KapOOHATOB HATPHsl W KaJIbLIHSL.
Temneparypa peakiuu 00b4HO HE TipeBbimacT 100°C, mo3TOMy CHHTE3bI TPOBOISAT
B KOJIOE C OOpaTHBIM XOJOAWIBHUKOM. C HU3KOKUMSIIMMHU TalOre¢HAIKHIAMU

PCaKu HPOBOAAT B aBTOKJIaBaX.



Anxkunuposanue cnupmog u ¢heHonos. ATKATUPOBAHUE TUAPOKCUTPYIINHI
JCHCTBHEM CIIUPTA M MUHEPATBHONH KHCIOTHI MMEET OrPAaHUUYCHHOE TMPUMEHEHHE,
MPEUMYIIIECTBEHHO Jis COCAMHEHUH Ha(TaTMHOBOTO M aHTPAIlEHOBOTO PsIOB. B
OCH30JIbHOM PSIY CIUPTOM B KMCIIOW Cpeie MOTYT OBITh alIKMJIMPOBAHbBI PE30PIHH
U 0COOCHHO JIerko (uopormronuH. JIJisl alKWIMpOBaHUS W, B YAaCTHOCTH, IS
METHJIMPOBAHMS THIAPOKCUCOSAMHEHNUN IMUPOKO MCTOIB3YIOT AUMETHICYNIb(ar u
METUIIOBBIC d(PUPbI OCH30JI- U N-TONAYOICYIb(OoKUCIOT. [Iponece mpoBoadT, Kak

IIpaBuio, ¢ M30BITKOM mMCJI04Hn:

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

OOpasyromascs: cHaJala HaTpueBas COJIb MOHOMETHIJIOBOTO 3dupa cepHOH
KHCJIOTBI TPU JUITENIbHOM Harpesanuu 10 100-110°C mermnupyer BTOPYIO

MOJIEKYJTY THIPOKCHITPOU3BOIHOIO:

ArONa + CH,0S,ONa —> ArOCH, + Na,SO,

[TepCneKTUBHBIMA ATKWJIMPYIOIIUMH areHTaMH, OCOOEHHO At (PEHOJIOB,
OKa3aJMCh TAJIOTCHAIKWIBL. B 3TOM cily4ae BCEro [uisl peakuuu HMCIOJb30BaTh
(EHONATHI HATPUS UJTK KAJTHSL.

Ankunuposarue apomMamuyeckux yeneso00pooos. s alkuaupoBaHUs 3THUX
COEJMHEHUIN MCMONB3YIOTCS T€ JK€ PEareHThl, YTO U JUii aMUHOB U CIUPTOB. B
Cllyya€ TPUMEHEHMs] B Kaye€CTBE AJIKWJIMPYIOIIUX AareHTOB CHUPTOB PEaKiUs
OPOTEKAET JIMIIb C YYaCTHEM KHCIJIOT. XOPOWIME PE3yJbTaThl JOCTHTAKOTCA B
CHHTE3aX C BBICUIMMU anu(paTUUECKUMKM CIOUPTAMH, T[JAaBHBIM 00pa3oM ¢
TPETUYHBIMU. B mpoiiecce peakimm mporucXoauT U30MepHU3alius paaukaia CumpTa,
NO3TOMY TAaKHUM CIIOCOOOM HEJIBb3sl BBECTH B SIIPO 3aMECTUTENM C HOPMAIBHOMN
nenbto. [lepBuYHbIE COUPTHl M30MEPU3YIOTCS BO BTOPUYHBIE, @ BTOPUYHBIE — B
TPETUYHBIE.

Kak mnpaBwio, mnpu aJKWIMPOBAHWM APOMATHUYECKUX YIJIEBOJOPOJIOB
CIIUPTaMU B MMPUCYTCTBUM CEPHOM KUCIIOTHI MOCHEAHIOK HAarpeBaroT 10 70—-80°C u
K Hell Mpu mnepeMelMBaHUM MEUIEHHO, B TEYEHUE 3—5 4, MPUIMBAIOT CMECH

ApoOMaTHICCKOIO YIiICBOAOPOJAa 1 CIIMPTA.



Mepvr npeoocmopooicnocmu. Ocod0e BHUIMAHUE MTPH MPOBEACHUN PEAKLNH
ATKWJIMPOBAHMS 00palIaroT Ha TpaBuia padoTel ¢ tuMeTHICY b(arom. [locnenuui,
SBJISASACH SAOBUTHIM MPOIYKTOM, TPEOYET NPOBEACHUS CHHTE3A B BBITSDKHOM IIKA(yY
C MPUCHYLICHHOHN IBEPUEH M UCMOIB30BAHUEM PE3UHOBBIX MEPUYATOK ISl 3AIUTHI
pyk. PaboTy ¢ rajnoreHoBoaopoJaMu TaKXKE NPOBOAAT B BBITSKHOM IIKady,

coOsro1as Bee mpaBujia pabOThl ¢ KUCIOTaMMU.

Cunre3 ann30J1a

ONa OCH,
+ (CH;0),50, — © + CH,0S0,0Na
Peaxmuevr: penon — 7.5, mumermncynbpar — 14,6 v (11 mur); ruapokcup

HaTpus, 2H pactBop — 60 mit;, AuATUIOBBIN 3¢up — 150 M, kapOoHAT HaTpuUs
(O€3BOAHBIN ).

Ilocyoa u obopyoosanue: xkonda Tpexropias BMecTUMOCTBEO 100 M1, TepMOMETP;
XOJIOJWJIBHUK BOJSIHOM, OaHsl BOISTHAS, KaNleJIbHAass BOPOHKA, JEIUTEIbHAS BOPOHKA.
(Padomy npoeooums 6 6b1mMANCHOM wiKagy!)

B Tpexropiyto KpyriaoaoHHYO KOOy, CHAOKEHHYIO MEMIATIKOH, KarneabHOU
BOPOHKOI 1 00OpaTHBIM XOJIOAMIILHUKOM, 3arpy»atot 7,5 r ()eHoa, paCTBOPEHHOTO
B 25 MJT BOABL, U 42,5 M1 2H pacTBOPA TMAPOKCHIA HATPHSL. 3aTEM TP PadOTarOIIECH
MEIIAJKE W3 KamnenbHOW BOPOHKM BBOJAT 11 Mim gumerwicyibdara. Cpazy ke
HAYMHACTCS PA30TPEBAHUE PEAKLIMOHHOM Macchl. KarenbHyt0 BOPOHKY 3aMEHSIOT
TEPMOMETPOM M PEAKLMIO JANee BEAYT NPHU MEPEMEIMIMBAHUMA U TeMIeparype 40—
50°C, mnst 4ero MPUMEHSIIOT OXJIKIECHUE BOAsiHOM Oanel. Ilocne mpekpaineHus
peaKumu, O 4eM Cy AT O MAJECHUIO TeMIiepatypbl HIke 40°C, peakIMOHHYIO CMECh
HarpeBaroT B TeueHue 30 MHH Ha KWISALICH BOASAHON OaHEe MpPU MOCTOSHHOM

NCPCMCIINBAHNH.



K oxnaxneHHOW peakuuoHHOW Mmacce noOapistoT 18,5 mi 2H pacTBOpa
TMIPOKCHIA HATpusi A0 WICJIOYHOM peakumu s THAPOAW3a M30BITOYHOTO
KOJIMYECTBA JUMETHICYJb(para. [IpoayKT peakuuu NEPEHOCAT B IEIUTEIBHYIO
BOPOHKY ¥ SKCTParupyroT B ABa NpreMa 3PUpom (1Mo 75 M KaKaslid pa3). DPUpHbIi
AKCTPAKT cywiar Oe3BOAHBIM KapOOHATOM HATPUSl U PUIABTPYIOT. DPUP OTTOHSIOT
Ha BOASHOW OaHe m3 HeOonbIIoi Kookl Bropua, 1o0asmiss 3(pUPHYIO BBITSHKKY MO
MEpPE OTTOHKM W3 KamnelbHOW BOPOHKHW. 3aTEM KaleJIbHYI0 BOPOHKY 3aMEHSFOT
TEPMOMETPOM U MEPETOHSOT aHU30JI, coOupast Ppakuuto ¢ Ty 153—-155°C.
Boixon 6,4 T (75% 0T TEOPETHYECKOTO).

AHwn3on (MeTuioBbIi 3pup Ppenona) — OecuBeTHAs JKUAKOCTD € Tim 155°C; B
BOJIE HEPACTBOPUM, JIETKO PACTBOPSAETCS B STHIIOBOM CIIUPTE, 3dupe, Oensone; Py
=0,9954, n?° =1,51791.

Xpomarorpadgus: niaacTuHkd «Cunydomn», cuctema neTponciHblii 3pup —
ATUialeTar — JjeasHas ykcycHas kuciora (17:2:1). Ry= 0,42,

Bonpocwi u ynpaskcrenusi:

1. Pacnonoxure B MOPsIKE YBETUUYCHUS PEAKIIMOHHON CIIOCOOHOCTH CIEAYIOIIHUE
AIKWIAPYIOIIUE areHThl. METWIXJIOPH, H3OMPONUIXIOPUI, OCH3WIXJIOPHL,
ATUIXJIOPUI U mpem-Oy TUIIXIOPH .

2. Kakue yrneBomopoasl 00pa3yroTcs MpU NCHCTBUM Ha OEH30JI XJIOPHCTOTO
Oponwiia B MPUCYTCTBUH XJIOPUJA QIIOMHHHS (CIEAYET YYMTBIBATh, YTO
KaTaJn3aTop BhI3BIBACT N30MEPHU3ALIMIO MPOMMIIBHOTO paauKaia)?

3. Kakwue npoaykTel 00pa3yroTcs IPU HArPEBAaHUKA CMECH STUIIOBOTO M H-ITPOTIHATIO-
BOI'O CIIUPTOB C CEPHOM KUCTIOTOM?

4. HanwvmmTe ypaBHEHHS PEaKUWMiA aJIKWIMPOBAHUS OpPOMHCTBIM METHIIOM
aMMHaKa, METWIAMWHA, OJTHJIAMWHA, [PONWJIAMWHA, AaHWIWHA, N-
METWIAHWINHA, A-HUTPOAQHWJIMHA. Pacnonokute wx B PsaA MO JIETKOCTH

MCTHJIMPOBAHUA.



BOITPOCHI K DK3AMEHY

1. Tlowsatue o mexanmsme peakumii. Knmaccupukanus OpPraHM4eCcKHX peakuui.
OOwmast cxeMa NPOTEKaHUs PEAKLHIA.

2. MeTonabl YCTAaHOBJIECHUS MEXAHU3MOB peaknuii. DakTOphl, OMPEACIISIOIIIE
KOHCTaHTbI PABHOBECHS U CKOPOCTH PEAKLUH.

3. PacTBOpUTENH M UX POJIb B XUMUYECKHAX ITPOLIECCAX.

4. BaxHeimme HyKIeoQubl U COOTBETCTBYIOIIAE UM SJIEKTPOOTPULIATENBHBIE
YXOISALIUE TPYTIIIBL

5. Baxnelnmme 31eKTpOQUIBI U 3JEKTPOMOJIOKUTENBHBIC YXOASIIUE TPYIIIIHI.

6. JlucconuaTtuBHBIC HYKJIEO(PUIIBHBIC MPOLIECCHI. MOHOMOJIEKYJIAPHOE
HYKJIEO(DUIBHOE 3aMeNICHUE U OTIIEIIeHHE. OOUIMe MPeACTaBICHUS.

7. KuHeTWka peakiuii MOHOMOJIEKYJISIPHOTO HYKJICO(PUIBHOIO 3aMEIICHMUS.
BrusiHue cTpyKTypHBIX (PaKTOPOB HAa CKOPOCTh HYKIEO(MMIBHOTO 3aMEIEHUS 1
oTmienieHus. Bausiaue pactBopureneii. M30uparenbHOCTh PeaKiuid.

8. CHUHXpOHHBIE HYKIEO(PHUIIBHBIE MPOLECCHl. BUMONEKYISIpHOE HYKIEOPHIBHOE
3aMELICHHME.

9. Peaknum  HykneounabHOro  ormerieHus.  KapOaHMOHHBI — MEXaHM3M.
BUMOJIEKYIAPHBIA MEXAHU3M.

10. Peakiu MOHOMOJIEKYISIPHOTO HYKJIEO(DMIIBHOTO 3aMELICHUS B ApOMATHYECKOM
psany. JIByxcraauifHbIi MEXaHU3M MpoLecca.

11. HykneoguiibHOE 3aMEIIEHNE B HEAKTUBUPOBAHHBIX APOMATUYECKUX CUCTEMAX.
HoH-paguKaIbHBIA MEXaHU3M IIpoLiecca.

12. lucconmaTtuBHble  TOMOJUTHYECKUE  MPOLECCHL.  Peakumm  TepMoJin3a
OPraHUYECKUX COCTUHEHUM.

13. CHHXpOHHBIE TOMOJMTHYECKUE MpoLecchl. Peaknyn cBOOOAHOPAAUKATLHOTO
3aMEILIEHUS B ATA(PATUYECKOM PSIY.

14. Peakuun CBOOOAHOPAIMKAILHOTO MPUCOeAMHEHUs. OOpaTUMOCTh peakUui.
BrusiHue cTpykTyphl CyOCTpara Ha HampaBJICHUE U CKOPOCTh MPUCOCIUHEHUS.

Crepeoxumust.



VII. MaTepuajibHO-TEXHHYECKOEe 00ecreueHne

1. Jlocka, CTOMBIL, CTYJIbS

2. llepeHocCHas MyJIbTUMEIMIHAS YCTAHOBKA.

VIII. Ceaenust 06 00HOBJIeHHH paGo4eii MporpaMmMbl AUCUHILIHHBI

Nerr.mm. OOHOBIIEHHBIH OnucaHue BHECEHHBIX PexBHU3UTHI NOKYMEHTA,
paszzaen padbouei W3MEHEHUH YTBEPIUBIIETO
MPOrpaMMBbl W3MEHEHHUA
JUCIUTLIAHBI

Pasnmen V. YuebHo-
METOOUYCCKOE U
UH(pOpPMaLIMOHHOE
obecrnieueHue
AUCLIUITIINHBI

JloGaByieHbl HOBBIE TOCOOUS B
OCHOBHOM CIHCOK JINTEPATYPBI

IIporokon Nell ot
28.04.21r. 3acenanus
Y4E€HOI'0 COBETa XUMHUKO-
TEXHOJIOTHYECKOTO
dakynbprera




