Ne 3. O01asi XapakTepucTHKA
pPeaKIUH OPraHUYECKUX COCTNHCHNH;

Kiaaccudpukanusa opraHu4eCcKux
peakuyu U peareHToB.




XUMHYECKHE PEAKLUH MDEACTABAAIT COB0H MPOLECCH, COMPOBOX-
JAI0WLKECH HIMEHEHHEM PACTPEieNeHHS NEKTPOROB BHEMHHX 0600-
4eK aTOMOB Pearrpylowlkx peulects. [BHKyUIeH CHAOH XHMHYECKHX
DeaKIMA ABAAETCA CTPEMAEHHE K 00pa30BAHHIO HOBHIX, 061a1al0-

LUHX MeHblUEH CBOOOZHOM SHEPrHeH, H, CeposatenbHo, Boaee cra-
OUTBHNX CHCTEM.




CriocoOHOCTb BELUECTBA BCTYIATL B TY MM HHYIO XMMUYECKYIO PE-
AKLMIO 1 pearupoBaTh ¢ MEHbLIEH WK DOMBLIEH CKOPOCTHIO HA3bl-
BAIOT €10 PeaKLIMOHHOM CIOCOOHOCTBIO.



PEAKILHOHHLT LOHTD ~ 370 410N 1T TDVTITA 4TOMOB, HeOcpeT-
CTBERHO YYACTBVIOLLEE B JAHHO XHMHSECKOIt peaLi



v

Cy6crpar Pearent
/0 . . /0
CH30< + HOH === CH30< + HyO'
0—H o
HHCAOTHLIA

POAHUMOHNLIA LONTD

CGHSNHQ + H+Cl__'=== CeHsNHBCl-

Ochosuui J

POAHUKOHHBIA LUBHTP




Kiaaccudukanusa opraHu4ecKux
peakmuu

o L Ilo pe3yibmamy peaxkuuu neiasrt na

1) peakuuu 3amenieHu , S,
(substitution — 3amMeleHue)

CH4 + Ch2 ﬂ) CH3(Cl + H(

\'J
BbITECHEH OJAHMH aTOM;



2. Peaknuu npucoeounenus Ad (addition -—
IpUCOeTUHEHUE):

CH2=CH2 + Br2 — CH2Br—CH2Br

H2C=0 + HCN — H2C(CN)OH.



3. Peakuumn omuwennenusn, E (El) (elimination):

CH2Br—CH2Br + Zn — CH2=CH:z -+
/nBr2 .



4. 11 epezpynnupoeKku
CH,
AICl,, 100 °C |
NEeHTAH 2-MeTWIOyTaH

(M30IIEHTaH)



S. Peammn OKUCJ/ICRUA-60CCMAROG/ICRUA
COIIPOBOKAAIOTCH U3MEHEHHEM CTeNeHH OKHCIeHMSs
TOI'0 aTOMa YIJIepoaa, KOTOPbIi ABJIsIETCS EeHTPOM
peaKkiuu:

0 +1 +2 0

H,C=0 4+ [Ag(NH3),]JOH —s HCOOH 4+ Agy ;
BoccraHoBUTenb  OKUCUTENDL



CreneHb OKHMCJICHNA YIVIEPOaAA

CrTenneHb OKHCJIEHUSA artoma yrjiepoaa paBHa
aJre0pan4yecKo CyMMe 4McJIa BCeX ero CBsize ¢ aToMaMu

oosee D0 siementos (O, N, S), yunreiBaeMbIx co 3Hakom +,

U yucja cease ¢ atomoM H, yuyuThiBaeMbIX CO 3HAKOM -, a
BCe ero CBsI3M ¢ cocefHMMHU atToMaMu C He YYHUTHIBAIOTCAH.

OxucanTe b Beerjga NpuHuMaeT (OTHUMAeET!) 3JIeKTPOHbI,
a BOCCTAHOBUTEJb - OTAAET UX!



CTCIICHb OKHUCJIICHUA aTOMa VYIJICPpOda

sl 2 0 O +2 O +4

CH, > cHoH 2 n—c?/ b u—cf 9, o,
[H] [H] H [H] OH [H]

MeTaH METaHOJI dopmanbaerun MypaBbUHAas JTHOKCHUT

KHMCJIOTa yriaepoaa



11. Ilo mexanusmy

1. Padukanvnsie peakuum,

Re/*H — Re + He (roMoJ1u3)



2. Honnwie peakyuu Ha3bIBaAKTCHA
2emepoiumu4ecKumu.

I'ereposns

® — ©
Rle eCl 4+ NaOH —> ROH + NaCl.
A N

3ﬁeKTpod)Mﬂ Hykneodus




3. Coznacoeannuvie PCAKIMNHU (CUHXPOHHblE)

_CH,

HC/ CH:Z /..o

| F I — (” s O
HC CH, -

CH,

oyragueH-1,3 3THEH ' NepexoaHoe HUKIIOTEKCEH
COCTOSIHHE



—!

111. Ilo monexkynapnocmu  peakumu ACJATCH HA
MOHOMOJICKYJIIPHbIEC U OUMOJICKYJISAPHbIC

A+B =T AB

MoHoMmoJieKyJasIpHast peakuusa (IMCCOUMATUBHAA):
v=K[A] v =K [B]

bumoJiekyJsspHas peakuusa ( acCCOUATUBHAA):
v= K [A] [B]



I ——

HyxneoduibHas peakius

HYKJIe0p I S.2

Y bumMmoJsiekyJIspHas peaKkus:
CH,3—Br + Na'OH" ——» CH;—OH + Na'Br

cyocTpar peareHT MPOAYKTbI pEaKLH

MOHOMOJIEKYJISIPHAST PeaKIusi:

CH,
| _CH,
HCH,—C—Cl —> CH,=C{ + HCl
CH, E1l
mpem-OyTUIXA0PHI 2-METHIIIPONEH

(M300yTHIICH)



—!

Tunsl peareHToB

ek mpogussile peacenmsl (STEXTDOQITS) — YaCTHLI, 00pasyi-
L HOBYH0 KOBAEHTHYE) G334 T TEXTDORHOH TepB EAKITOH:
Roro Tapriepa (obosasaonca cvaonow £ it ). mporom H*

kap6okatuonbl R,;C”

MOJICKYJIbI C CWJIBHO
IOJISAPU30BAHHBIMH CBA3SIMHU



JIeKTPpOoPuIbl ( aKkyenmopwvl 3J1eKMpPoOHO8)

@ @ @ @ @ ® 0@ o@D O®
R 5_® R o® §®
R =0, 10 0=C=0



—!

Hykneogunvnoin peareHt

Hykaeoguasibie peacenms (AYKTEODILTE) — YaCTHLB, 00pa3yi-
L6 HOBYI0 KOBATEHTHYK) CBA3b C PEAKLIHOHHBIN TAPTHEOM, HEC)-
I YACTASHBII T TOMHBIE TIOMOXHTEHBIA 33pA1, MPER0CTABIAA
114 T010 CBOI HEKTPORHYH apy (oBosHasatorcs CHbBoTaMH NU



HYKJ1€0 (b

ﬁ, Hﬁ, H8, R8, Rg, RC08’ I—%I,Hs3’c?|,
Q < ’s . os
RC=C, (COOCH9CH , —0— N —5—

52 50 50 80 8O
>C=0, —C=N, 0=C=NH



Paouxanvnvie peareHTbI

Pactukatshe pedcenmsl (paTHKATSL) — 370 CBOGOTHHE ATONSL HIH
YACTHILB ¢ HECTIADEHHBIM 3EKTDOHOM (TApAMATHUTHbIE YACTHIS).

Br.,CI. HO., CHs., RO.



—!
OcHoguble peacenmbi (OCHOBAHMUSI)

OcHosgHble peacenmst (OCHOBAHUSI) — OTPUUATEIBHO 3apsKCHHBIE
qactuusl (HO™, RO™) wiu HeittpanbHbie Mosiekyasl (NH,, H,0), cno-
coOHBIE OTOPBATh IIPOTOH OT KUCJIOTHOIO peaKIIMOHHOTO LeHTpa (000-
3HayaroTCcsl CUMBoOJIaMU B~ win B).

IIpu oleHKe OCHOBHOCTH 3a CyOCTpaT NIPUHUMAIOT
IPOTOH, IPH OLEHKEe HYKJIEeO(PUIbHOCTH —
3JIEKTPOHOAEe(PULIUTHBIM aTOM YyIJIepoaa.



—!
Kucaomuwie peacenmut (KMCIIOTHI)

Kucaomuvie peacenmur (KUCIOTBI) — YACTHYHO WIM IPAKTHYECKH
HalleJJ0 MOHMU3UPOBAaHHbIE B BOOHBIX PACTBOpaX HEUTpaIbHbIE MOJIEKY-
apl (CH;COOH, HCl) win nojoXHUTEABHO 3apsLKEHHBIE YaCTHIIBI
(NH,", H,0™), criocoGHbIe GBITh JOHOPOM MPOTOHA IO OTHOLIEHHIO K
peakKLiMOHHOMY MapTHEPY.



Oxucaumenu — HeWTpasibHble MOJEKYIBI WM MoHBI (O,, Fe’™, opra-
HUYECKHE OKHUCIUTEHN), MPUHUMAIOILIME 3NEKTPOHBI HJIM aTOMbI BOAOPO-
lia OT OpraHMyecKoro cyocrpara (00o3HauawTcss cumBojioM [O]).

Boccmanosumenu — HefiTpaibHble MOJIEKYB Win HoHsl (H,, Fe?,
H~, oprannyeckue BOCCTAaHOBUTE/IN), OTHAIOLIMNE JIEKTPOHBI WIK ATOMBI
BOIOPOJa OpraHM4YeCcKoMy cyocTparty (06o3HavyaloTcs cuMBoJIioM [H]).



CelIeKTUBHOCTD ( M30HMPATEJIbHOCTD)
XMMHYECKUX NMPEeBPaAllcHUN.

PRTHOCETEKTHBHOCTS — TDEATIOYTHTELHOS TIDOTEKARAE peakiiy
10 OTHOMY H3 HeCKOTbKHX PEAKLIHOHHbIX LEHTDOB OTHHAK0BON 1
\HSECKOH TpHpOI.

q Br
hv. 120 °C I
CH;—CH,—CH; + Br, » CH3—CH—CH3 + HBr

[lponan 2-BpomnponaH



@ XeMoCeNeKTHBHOCTb — MPEANOYTHTENbHOE MNPOTEKAHHE peaKLHH
Mo OAHOH H3 POACTBEHHBIX (PYHKIHOHAJbHBIX TPYMIL.

Ho\©l/CH20H

M-I'naporcuben-
3MN0BLIK CNUPT

+ 2Na

" NaO CH>0H
+NaOH__ \©/ + HoO

NaO CHoONa .
\©/ + Ho



@ CrepeoceqeKTHBHOCTb — MPEANOUTHTEIbHOE 06pa3oBaHHe B peak-
UK OJIHOTO H3 HECKOJNBKHX BO3MOXHBIX CTEPEOH30MEpPOB.

H COOH in vivo COOH

N/

H,O HO H

ICl CH,COOH

2

7N
HOOC ™ M [E]
dymaposar L -n6nounan

Kuchora Hucnora



—!

DaKTOPHI,ONPEACTAOIINE
PEAKIMOHHYIO CIIOCOOHOCTH

CraTnueckue (pakTopbl.
ANEeKTPOHHbIe haKTopbI

[MpocTpaHCTBEHHbLIE
dakTopbI



—!

| Cratnueckne ¢axKTophl.

SneHTPODHUNLHLH
e R
\l 3- % - 3amewwenns
H;C-"-Br + Na OH > CHzOH + NaBr
H 3 .
(cy6crpar) (pearenr) Meranon ACKTPOHHLIN (hakTop
MeTtun6pomua
HucnoTHwi
UeNHTP .
87aKa OCHOBAHKOM NPOCTPANCTBEHHEA QaKTOp
| 8- ' +_\_ Orwennenne
H-CHQ('}—-Br + Na'OH = CHy=C—CHg + NaBr + H,0
CHg CHj
(cyGcrpar) (pearenT) 2-MeTnanponen

mpem -ByTnabpomra



-
JInnamMuyeckue (hakKrTopsbl.

HUHTEepMeanarsl  JIEJAT HA
C80000HbIE PAOUKAIIBL,
Kapo(o)kamuonst W KapOaHuoHbl.



KapﬁKaTI/IOHbI MPeICTABJIAIOT c000i 3aMeleHHbI€ ATOMbI
yrjepoaa, MMerlnue BAKAHTHYIO (He3a0JHCHHYI0) OpOUTAJIb

KapOKkaTHOHBI uMeloT niockoe cmpoenue

BaxanTtHan
{ p-opGutans l
2 %
sp4—AQ Y
7/
4’,,0,"
(oA

sp2—A0 /

Puc. 4.2. Pacnpesenenne BaNeHTHBIX 3J€KTPOHOB Mo OpOHTaAsM B Kap6o-
KaTHoHe.



—!

B03MOKHOCTB €JI0KAJTU3ALUN MOJOKUTEJIHLHOI0 3apsiia
SIBJIAETCS OCHOBHBIM (hakKTOpOM, 00yCJIOBJIMBAIOIIIUM
CTA0MJILHOCTH KapOKATHOHA.

\ A T I
. I
R=C* > H—C*' > R--cl:* > H—C*
b
! A L )

< Ysenu4enne OTHOCHTENLHON CTASUABHOCTM HAPSOHRATHOHOS

CHj ® ®
CHyC® > :::3(C:>CH > CHz—CHy
CHg 3
(+1) x 3 (+1) x 2 +

Cnenyet Takke y4YUTbIBaTb IPPEKT MMNEPKOHBIOraLmmn



Ceepxcornpsi)keHue (2unepKoHBbro2ayusi)
(1935)

— cTabununsauma 4YacTUYHO 3arnosIHeHHOU Unu
cBOOOOHON OpOUTanNu NyTEM NnepeKkpbIBaHUA C
3anofIHeHHOU CBA3bIBawOLWEeNn C-0pouTanbio.

(|:H3 C|JH3
CH;—C=CH—CHjx CHs—CH,—C=CH,

2-MeTUNOyTeH-2 2-meTUnodyTeH-1



opGNTaGHAA KapTitia TANCPRONIOFAIAL




"
O,T-CONpAXEHHUE

CH,=CH—CH, — H— C\Q “Ng.Mo
— C Ve
NPOMKN e (%/ . H
H O fa \H

HC—CH—CH, —»

H3OMPONMHII-PamH KA




—!

AJJINJbHBINA KATHOH

. ® ®
RH,=CH—CH, <—= CH,—CH=CH, && [ CH,"“CH “CH,1".

®

NOKANU3ORAHHbLIE KamiloH,

3Ma YaCmuua He Cyw,ecmayem 0enoKanu3oBaHHbIl KamuoH



beH3NJILHBIN KATUOH

@CHZ CH2 CH2 CH2

D00 =|

+
CH2 HANW

Bexann- KaTHOH




CH2=CH+ BuHNJIBbHBIN KATHOH

C 6H5+ @D eHNJIbHBINM KATHOH



Pax yCTOMYMBOCTH KATUOHOB:

beH3MIBHBIN, AJJTHJIBHBIN > TPETHUYHbBIA >
BTOPUYHbIA > MEPBUYHbBIA > METHJIbLHbIA >

BUHWJIBHBIN > (eHUJIbHbIH

(HYKHBI 3JICKTPOHOAOHOPHbIE 3aMECTUTEJIM)



IleperpynnupoBKM KAaTHOHOB

1,2-rujipnjiHBIE CABHT

"}’ @ /
, ll

,

\/”’" H | -TpImbiit ¢BHT
CH,

BMOPUYHbIL mpeubil
1iapooKamuot Kapookamuoy



——
1,2- MeTHJIBHBIN CABUT

C
f—il—é C—w((?-——»(“,——CII3 npebnoumumenbuee
| .
c M CH.
O MpemUYHbIU
C—-—(;—-)CZCF--II . KamuoH
G | I C 1 .
BMOPUYHbIU ¢
KamuoH — C—¢—C—CH,
C I
nepBUHbI

KamuoH



CB00OIHBIMHU PATNKATAMM naseiBaoTcs

PEAKIIMOHHOCIIOCOOHBIE IPOMEKYTOUHbIE IPOAYKTHI,
oOpa3ymommecsi B pe3yJbTare roMoJin3a KOBAJEHTHOM CBS3H M
coJep Kaliue HeCIapeHHbIEe YJIEKTPOHBI.

o N K




HecnapenKbin

{ ANGHTPOK | ‘
2p"4L*

ol 4 4

Puc. 4.4, Pacnpenencte BatewTHbX 31EKTPOKOB N0 0pGHTANAM B cBOGOA:
HOM pajHKale.



Yem OosblIe BO3MOKHOCTEH ISl JEJOKAJM3AMUU CBOOOJHOIO 3JIEKTPOHA
NMPeAoCTABJAET CTPYKTYpa CBOOOAHOIO PpaauKaga, TeM CTaOWJIbHee 3TOT
paamMKaJl.

CH; NH,=CH-CH, <— CH,—CH=CH,
CHy T eee
cHy? | CHp“CH 2 CH, |°

OJa0-Adoeéli (1é

NN Aéeeélil (1 é daaeeas
dageéaée



’

BengnbHbA paguKan

CH,
é ’

CH, CH-

X

A& eélii ¢ daEeése




Psaa  yBeJmuyeHHMsT  CTA0OMJIBHOCTH
CBOOOAHBIX PAaAUKAJIOB:

CsHse < CH2=CHe* < CH3* < RCH2* < R2CHe <
R3(Ce <
< CH2=CH-CH2e , CcH5CH2° < (C6H5)2CH- <
(CeH5)3Ce

(HYKHBI JICKTPOHOTOHOPHbIE 3AMECTUTEJIH)



Kapﬁannonm 00pa3yrTca B pe3yJbTare oTIiernIeHust
IPOTOHA OT TeX COeAUHEHHMH, KOTOPbIe (PDYHKIMOHUPYIOT KAK

N\ _© ® AN O B
C—H— . —=c—H + Bi— —¢c°+ B—H.
> /C + H; /C H + ~ +

H—C=C—H + Na+NH2— B xknmaxom NH3 —
HC=C—- + NHs.



e e

- HenogenreHHan
3NBKTPOKOB

/] ' QP l l
$p“—AQ /
/7/”,/"

e
sz-AO/
o

Puc. 4.3. Pacnpenenenre saneHTHbIX 3J€KTPOHOB 1o opluTanaM B kapGa-
HHOHE,




PaccpeaoroueHue oTpuIaTeJIbHOI0 3apaaa

Benann- aumom






Pa1 yCTOMYHBOCTH AHUOHOB:

beH3MIBHBIN, AJNJIUJIbHBIN > alleTUJIEHOBBIH >
METHJILHBIA > MEPBUYHBLIN> BTOPUYHbIHA >

TPETHYHbIA > (PCHUJIBLHBIN

(HYKHBI JJICKTPOHOAKIENTOPHbIC 3AMECTUTEJIN)



KUCITOTHO-OCHOBHbIE
CBOUCTBA OPIrAHUYECKUX
COEOVHEHUM. Ne 4




Teopna bpeHcTepa-JioypMm.

OaTcknn PU3NKOXMMmkK

MoxaHHec Hukonayc AHIIMACKNIA XMMUK

BpéHcren, 1879-1947 Tomac MapTuH Jloypw,
1874-1936



N

KMCNOTHOCTE U OCHOBHOCTDL OpraHU4YeCKunX coeuHEeHUH

O Kucnmoma —

CH3COOH ———— CH,CO0- + H*

CH3NH3+ = CH3NH, + HY
KUCIoOThbI conpaxXeHHele
OCHOBaHWA

O OcHosaHue —

+ o fH
CH5OH +H — CH;—0O
H
CH,COOR + HY ____ CH3COOR
OCHOBaHMA conpaxeHHbile
KMUCIIOThI

24



Kucnortbl bpeHcreaa

(NMPOTOHHbIE KUCJ10Tbl)- 3TO
HeUTpaJibHble MOJIEKYJibl UJIN UOHDI,
crnocobHblie oTAaaBaTb NPOTOH (AOHOPDLI

NPOTOHOB).
CH,COOH + H,0 = = CH,COO + H,0
KucnoTta OCHOBaHMue COMpsYKéHHOEe COMNPAXEHH

as
OoOCHOBaHMne KUCNOTa



KncnotHocrtb no bpeHcreany

OpraHnyeckue KMcnoTbl Knaccmpuumpyrort
no npupoae KUCJZIOTHOro LeHTpa:

OH-kucnoThbl: cnupTbl, PeHoNbl, KapboOHOBbIE KUCNOTbI,
Ccy/IbpOKUCNOTbI, FTMAPOKCUKUCNOTbl, aMUHOKUCIOTbI;

SH-kMcnorhbl: TMocnupTbl, SH-coaep>xaiwime
AaMWHOKMCJIOTbI U Ap. COeANHEHMUS;

NH-KMCcnorthbl: AaMWUHbI, UMUHDbI, FreTepouunKInyeckKkume
coeAMHeHUs1 C aTOMOM a30Ta;

CH-KMCcNoThbl: yrnesopopoabl



KoHcTaHTa kncinotHoctu (Ka)

CH3COOH + H20 +«—— CH3CO0" + Hs0*

/ \
aHWOH KUCNOTbI KaTWUOH MMIPOKCOHUS
(conpsbKeHHOe OCHOBaHME) (conpspkeHHast KUCnoTa)

lcr,coo |H,07]

K. =K[H,0]=
#7:0] |[CH,COOH |

a

pKa = - Ig Ka.

Yem MmeHblue pKa, Tem 6onbLue
KUCJIOTHOCTDb



Kuciora K, pK
CH,COOH
1,75x 107

4,75
HCOOH 17,7 x 107

3,7
H,O —

15,7
CH,OH —

16,0




KayecTBeHHOM XapaKTepucTUKou
KMCJIOTHbIX CBOUCTB MOXXeT CNY>XUTb
ctabunbHOCTb O6pasyrowerocs aHMoHa.

CtabusbHOCTb aHMOHA 3aBUCUT OT:

1. npupoAabl aTOMa B KMCJIOTHOM LleHTpe
2. BO3MOXHOCTHU cTabunnsaumm aHMOHa 3a cyeTr
conps)KeHus
3. XapaKTepa CBA3aHHOIo C KMCJIOTHbIM LLEHTPOM
OpraHu4YeckKoro paauvkana
4. conbBaTauMOHHbIX 3P PeKTOoB.



dakTopkl, onpeaensaolMe KMCNOTHOCTbL
1. NMNpupoaa aToMa B KUCJIOTHOM

LLEHTpE 3NeKTpooTpuuaTesibHO

YCAJIEHNEe KMCIIOTHDLIX cBoHfére
i

—E—H N-H -O-H F-H
| ’

—S-H Cl—-H

MonsaApHOCTb CBA3UM B CH30H > CH3NH2 > CH3SH =
CH3CHs.

+ H
R—O: ) >> R—O-—H

26



C — H kucnotbl

YBenueHHE 3JIEKTPOOTPULIATEIbHOCTH aTOMOB YIJIEpOJa

C3p3 C 2 C

g 5p

YBeaudeHUue CHIbI KMCJIOTHI

CH,—CH, CH,=CH, HC=CH
42 36,5 25



rIO rpyI'II'IaM (MonsipusyeMocTt

b)

YBeaIn4yeHUE CTabMIbHOCTH aHHOHA U CHJIbI CONPAXEHHOMU KUCIOTHI
e oo

RO~ < RS~ F- < CI < Brr < I
ROH < RSH HF < HClI < HBr < HI

anI OANHAKOBbIX PaAauKasiax
KMCJIOTHOCTb YMEHbLLUAETCAHA B pAaAay.

-SH >-0OH > -NH > -CH.



2. CraGuimM3anms AHMOHA 33 CYeT CONpsDKEeHMs].

” ¥0©
/ 2
a A 3 Y N
CnupT O -
kap6boHoBas

KMNCJ/10Ta



3. BamsHue opraHM4YecKoro paagvkana,
CBA3aHHOI0 C KUCJZIOTHbIM LLEHTPOM

YBennueHe KUCIOTHOCTH

-
CH,COOH CICH,COOH CL,CHCOOH C1,CCOOH
YKCYCHas MOHOXJIOPDOYKCYCHAasi  NUXJIOPOYKCYCHasi  TpPMXJIOPOYKCYCHasi
KHCJI0Ta KHCJI0Ta KHCJIOTA KHUCJI0Ta
pK, 4,76 2,86 1,29 0,65
Cl @ 0 0
Cl=— S c” 8@/ © o7
< C -— CC|3<_C Qe Cclgic\/\ ©
Cl 00 \\O 0



YMeHbllleHHe KUCIIOTHOCTH

o
(|:1 (|:1
CH,CH,CHCOOH CH,CHCH,COOH CICH,(CH,),COOH CH,(CH,),COOH
O-XJIOPOMACIISIHAs B-xnopoMacnsiHag Y-XJIOpOMacsiHast MacisiHas
KHCII0Ta KHCJ0Ta KHCJ10Ta KHUCJI0Ta
pK, 2,84 4,06 4,52 4,80

HCOOH  CHCOOH  CH(CH,)COOH n=2-T
pK 38 4,8 4749



CH;—CH, —OH+H,0 +—— H;,0'+CH;— CH,—> O
STOKCUT-aHUOH + IC,Hs

Cnump
T
— OH + H,O ‘—H3O+‘|‘ — O
ﬂ)eHo (heHOKCH/I-aHUOH

deHonbI Oonee Kucnble, Yem
anundartnyeckue cnUpPThbI.



B apomaTtnyeckom pagy:

YMeHdbllleHHe KMCJIOTHOCTH

SN

NO,
n-HUTPOPEHON deHon n-Kpe3on
pK, 7,1 10,0 10,2



4. BnavaHune pacTBOpuUTens.
dbdeKkT conbBatauum (rmapartaumm).

Jyduie rugpaTtupyrorcsa HebosbLwine no
pasMepy UNOHbI C HU3KOMU CTerneHbIo
AesioKannsaymm 3apsiga.

HCOOH CH,COOH CH, -CH, - C,.H,, -COOH
MypaBbUHAsA YKCyCHas COOH MaJIbMUTUHOBAS

IIpONaHOBas
pK 3.7 4,7 4.9



yeesniu4yeHue ycmm"musocmu aHUOHa 3a c4Yem
denokanusayuu ompuuamenbﬂoeosapﬂda

%
CoH5—0O-H O-H CHa-C ™
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OCHOBHOCTb MO
bpeHcTeany

OcHoBaHuA bpeHcTeaa - s1o
HenTpaJibHble MOJIEKY/Jibl UJIN UOHDI,
CrnocobHble NnpucoeanHATb NPOTOH
(akuenTopbl NPOTOHOB).

B: + BO BH + OH-

OCHOBAH KaTno
ne H



N-oCHOBaHuUsA

1. AMMOHMueBbIe OCHOBaHUNSA
(LeHTp OCHOBHOCTM — a30T)

RNH, RNHR RN(R)R" RCH= NH RC=N
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2. OKCOHMneBbIe OCHOBaHUs
(UueHTp OCHOBHOCTMU —

Kucnopona)
ROH  ROR' RCH=0
Niedoh T aiioaayoedd  A&lasaad
RI (N J R 'Y R Y ) R _.0
R>C= Hg >C=0 H2N>C=O X>C—O

F&0ii 0 Ax6 &0 ai 350840 Al eal | &i ecai & (14 éenéi ¢



3. CysibdpoHneBblie OCHOBaHNS
(UeHTp OCHOBHOCTMU — cepa) :

RSH RSKR

TuocupThl Tro>¢gupsl



Cusla Nn-OCHOBaHUM C OANHAKOBbIMMU
pagukKasiaMm

yMeHbLUaeTCcs B paay-: N>0 >S.

OCHOBHOCTb T€M Bbillle, YeM BbiLue
KOHUEeHTpauna oTpnyares/ibHoro 3apsiga Ha
aromMme



MnM-oCHOBaAHWUA
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+ H* ey @-»H*

OeH301 TT-KOMILIEKC
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B: + HO ~———BH" + OH-
KOHCTaHTa [OH_]' [BH+
OCHOBHOCTM KB = [B]
pKe = -1g KB



AnndaTnyeckme aMuHbI

B ra3zoBom (¢ase

YBennueHHe coOCTBEHHON OCHOBHOCTH

NH, CH,NH, (CH,),NH (CH,),N

aMMHakK METHUJIAMHUH OUMETHIIaMHH TPUMETHIIAMHH

OCHOBHOCTb aMMHOB B pacTBope:
NH3 < TpeTU4YHbIN < NepBUYHDbIN <
BTOPUYHbIA aMUH



OCHOBHBbIe
CBOMUCTBa

Alk—>NH, (/ \ )

NH,
-

YMEHbIWEHHE OCHOBHOCTH >

ApomaTnyeckue aMmmMHbl MeHee OCHOBHbI, YeM
anndgaTnyecKkme aMmHbI.




ApoMaTHyeCcKHe aMUHbI

YMeHbIlIeHHE OCHOBHOCTH

NH,
N-TOJYUIHUH aHHUJHH A-HUTPOAHHIIHH

pKgy+ 51 4,6 1,0



CDQI(TOPI:I, onpegenawlimMe oCHOBHOCTDL

n- ) o« v — gpw

OCHOBaAHMA GeH307 TT-KOMILIEKC

yBenn4yeHue oCHOBHOCTH

2

CH3-©—.N'H2 > @—ﬁHz > N02¢©—ﬁH2

R-O: >> R-O-H




HoBOKavH

HoOBOKaAWH (nnoxo pacteopum B Boge)

C,H;s
C2H5



_ 0 H

|
H2N—© C—0—(CHy),—N

— HOBOKaWHa T'MAPOXJIOPHU I

|

/ CZHS
C,H;

Cl’



HoBokavnHam
na

| ®—OcHOBHbLIR UEHTP

C—NH —CHgCHz-—K| (C2Hs)2

Iy A

|

n—0OCHOBHbIE EHTPbI




_Cf[\] He—
b

AMUHbIA
dparMeHT

DparmeHT n-3aMewenHore
aHUNUHA



H2N_©“CON HCH,CHz N(C2Hs)2 + HCl ——

— H2N—-®-CONHCH2CH2 KIH(CzHS)‘Z Cl™

lwapoxnopua HoBOKauHaAMMAA
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qiéCFbv~CH3

"AHeCTesuH

Mas3

Cgo

\OCHQ--CHQMN<

Fbﬁf\

CoHg

CoH5
|

OcTaTok 2-AM3TUN -
aMUHO3TaHoNA

HoeokaunH

MHBbEeKUMOHHbLIU
pacTBOp



KncnotrHo-oCHOBHbI@ CBOUCTBA aMUHOKUCTIOT.
AMdoTepHOCTb

COOH 25 COO~ & COO™

| | |
H,N—C—H < N HN—C—H < r . H,N—C—H

| | |

R R R

LiBUTTEpP-MOH (HEUTpParbHbIN)
KaTnoHHas dopma AHnoHHas dropma
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[eTepouMKInyeckume

coeAVHEeHMS Muppon




[[eTepouunknmnyeckue
coeguHeHuUS NMuppon

P-DACKTPOHBI, BXOIA-

IUE B apOMATHUECCKHUI
‘ CEKCTeT Imuppona 2 %

-« p-AOQ
[ AT b4 4
f‘:} -: -« sp2-A0 25p% =~
| sp2-AQ —> "
H
A N
MIAPPOI IIAPPOJIBHBIA aTOM a30Ta

Puc. 2.11. PacnipepesicHHE 3€KTPOHOB ITMPPOJNBHOTO aTOMa a30Ta 10 opOHUTaAIISIM
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MUPPON 3-nUppoamnH NUPPOTHAHH






Umunasos.

( N' <— NMUPUIMHOBBLIA aTOM a30Ta

MUPPOJIbLHbINM aTOM a30Ta

H

HUMHIA30J

[ § + HCl —= _[ § — :
N . Cl
. .




NMupuan Muppo
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'eTepounknuyeckme coeguHeHus
NMupunouH

p- BIICKTDOH BX0O44-
‘ KA B APOMATHYECKHM

CEKCTET TUPHIMHA 2p 4.

<—— p-AQ
y spi-AQ —> \ |
HemojeneHHad | 2sp’ T* -+
\ l ’ € Imapa 5MeKTPOHOB
N sp*-AQ —>
sp -AQ . _ﬁ_

MUPHAKH NUPUIMHOBEIA ATOM 330Ta

Puc. 2.10. PacnpeneneHue 31eKTPOHOB NHPHAKHOBOIO aTOMA 430Ta MO OPOUTANAM



'eTepounknuyeckme coeguHeHus

NMupunaouH
Se (X
e 0580
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NMupnMmup
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NMUPHUAUH MUNECPUIHH



Teopusi Jibronca (1923)

KMCJI0Ta - 3TO aKLUenTop napbl 3J/IEKTPOHOB,
OCHOBAQHME - 3TO AOHOP 3/IeKTPOHHOMU Nnaphbl.

8® 6@ @ @
CHaJ == CH3>J® —=CH3 +J

KNcnoTHO-OCHOBHbLIU

IKARAMN MALVN



AMEPUKAHCKUT (PUZMKOXUMHUK

JIBIOUC (Lewis),
Hoxninoepr HeroToH

23 oxTs10pa 1875 . — 23 mapra 1946 1.



Kucnotbl Jlbtouca — ato nodble
coeuHeHns co cBOOoaHOU opbuTarnbio

OcHoBanue JInionca| | Kucnora JIvrouca
Br + AlBr, =
OpoMUA-HOH opomMun
aJITlOMHUHUA
R—Cl: +  AICI =
ATKWITAJIOTCHHN XJIOpHAO
ATIOMHUHHA
R—O0—R +  BF, =
npocrou a¢pup TPUDTOPULI

Oopa

AlBr,”

TeTpadbpoMo-
aJIIOMUHAT-UOH

R—Cl—AICI,

h-KOMILUIEKC

R
Y -
R/Q“_BFs

h-KOMILIEKC



Teopus

JIbrouca

Kucaorsl JIbouca

OcHoBaHuA
JIbouca

ATOM, MOJIEKYJIA,
KATHOH, 00J1aJa1011e
BAKAHTHOM OPOUTAJIBLIO

ATOM, MOJIEKYJIA,
aHHOH, 00J1aaI0II e
OTPHULATEJIbHBIM
3apsiJIOM MJIM
HENoAeJTEHHOU
ICKTPOHHOM Mapou

BF,, AICL,, FeCl,, J,RO7, HO, RS,
FeBr,, ZnCl, ~=¢<€ H_R, RNH,,
H", CH3+ ROH, ROR', RSH,
RSR'
DIEeKTPOPHIIbI Hyxkieodpuiibl




A

Tadbnuua 5.4. 3navenua pH HeKoTOpBIX cCHCTEM

Cuwcrema

XHIKOCTY H TKAHH OPraHH3IMA

Tlnazma Kposu

CmoHa

XKenyaouHsIi cox

Koxa

Monoko

Moua

Kan

[Teyens
[MomxenynouHas xene3a
Kenyb

7,3—7,5
6,5—7,0
1,0
5—7
6,6—7.4
4,8—7,5
7,0=7,5
6,4—7,4
7,5—8,0

5,5—8,5

pH

Hpyrue cucremo

Mopckas Boaa
[TuTeeBas Bona
YKcye
ITuso
BuHa
TomaTHBIH COK
SA6104HBIA COK

ATIeJILCHHOBBIA COK

JINMOHHBIN COK
Hiiua

8,0
6,5—8,0
2,6—3,4
4,0~5,0
2,8—3.8
4,0—4,4
2,9—3,3
3,040
2,224
7,6—8.,0
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