KAPBOHOB
blE
KUCIOTDbI




Kap0oHOBbIE K-ThI —
[IPOU3BOJIHEIC Y B,
COZIEpIKAILIUEC
KapOOKCHUJIbHYIO I'PYIIIY






n 2n 2

o01ast popmMysia rOMOJIOTHYECKOIO
psiga IpeaeabHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT




HOMEHKJJIATYPA KAPBOHOBBIX K-T

Ha3B. Kap00oHOBBIX K-T = Ha3B. C00TB. ¥YB + -oBasl K-Ta:

H—C\ (HCOOH) - meraHoBas (MypaBbHHAsA) K-Ta, COMH - HOPMHATEHI
OH

Y,
CH3—(4{) (CH;COOH) - sraHoBas (YKCYCHas) K-Ta, COIH - AllETaThI
OH

CH;-CH,»- (C;HsCOOH) - npomadoBas (IpOIMHOHOBAA) K-Ta, COIIH - IPOIHOHATEI
Y p p

OH
CH;-CH,-CH,- (CsH,COOH) - 6yraHoBas (MacisHad) K-Ta, CONH - OYyTHPAThI
OH
//O
CH3-CH2-CH2-CH2-C\ (C4HyCOOH) - neHTaHOBAasA (BaIcpHAHOBANA) K-Ta, COJH - BAJIEPATHI
OH

0
CHg—CHz—CHz-CHZ—CHz—(,{ (C¢H;3COOH) - rexcaHoBas (KampoHOBAas) K-Ta,
OH COJIH - TeKCaHATHI (KallpoaThl)



IIpy HaIMYUU HECKOJBKUX KApOOKCUJIBHBIX T'PYII Iepeja Ha3B. K-Thl CTaBIATCS HMUQPHI, yKa3bIBAIOIINE
HOoMepa aToMoB C, ¢ K-pbIMH OHHU CBSI3aHBI U IE€pe]l CIOBOCOUETAHHEM «KapOOHOBas K-Ta» CTaBUTCS
COOTBETCTBYIOIIEE YUCIUTENIbHOE (-1H, -TPH, -TeTpa U T.11.):

HOOC-CH,-CH,-COOH - 1,2-sTannukapOoHoBas (SHTapHas) K-Ta

Kapo6onoBbie K-TbI 0T C1¢ HA3bIBAIOTCH BHICHINMHU:
C17H35COOH - creapuHOBas K-Ta, COJIY - CT€APATHI

C5sH31COOH - nmansMuTHHOBaS K-Ta, COJIH - ITaJbMUTATHI

HenpenenbHble KApOOHOBBIE K-ThI:
C17H33COOH - oneuHoBast K-Ta, COJIH - 0JICaThI =

C17H3;COOH - nuHOJICBas K-TQ, COJIH - JIMHOJISATEI ==

I
Il
|

Ci7H0COOH - nuHOJICHOBAS K-T4, COJH - JIUHOJCHATEI =



KAPBOHOBBIE K-ThI 110 YHCTY KAPBOKCHJ/IbHBIX I'PYIIII

OTHOOCHOBHBIC

CH;COOH

yKCycHasA K-Ta

OH
CH,-CH-COOH

MOJIOYHAaA K-Ta

(2-rEapoxcunponaHOBas)
COJIH - TAKTATHI

)

ABYXO0CHOBHBLI¢

HOOC-COOH

ImaB<iI€Bad K-Ta
COJIH - OKCAJIaThI

HOOC-CH;-CH;-COOH

AHTAPHAA K-TA
(1,2 sTaETHKapOOHOBAN)
COJH - CYKIIHHATBI

OH

HOOC-CH,-CH-COOH
AO0I0YHAA K-TA
(oxcuaHTapHAA,

l-raapokcH3Tan-1,2-1EKapOOHOBAA)

COJ/IM - MaJIaThl

MHOI'00CHOBHBI€

OH

HOOC-CH,-C-CH,-COOH

|
COOH

JJHMOHHAaA K-Ta

(2-ragpoxcumponan-1,2,3-TpaKapboHOBaN)
CO/H - IIATPATEI



HN30MEPHA KAPBOHOBBIX K-T

1. MexkitaccoBasi H30MepHsS - KapOOHOBBEIE K-THI H30MEPHEI CIIOKHBIM 3(HpaM

(obmas dpopmyna C,H,,0,).

CH3-CH2-(‘\4) - mponaHoBas (IIPOIMHOHOBAs) K-Ta
OH
[ C3H502
H-C\é) - STHIIOBEIH 3$Hp MypaBEHHOM K-TEHI
O-CH,-CH; (>trndopmuar)

?

2. H3oMepus yriIepoaHOro CKejeTa.

CH;-CHZ-CHZ-(\%) CH3-CH-C\/)

OH | TOH

OyraHOBas K-Ta CH;
2-MeTHIIIPONaHOBasA K-Ta



IHOJIYUEHHUE KAPBOHOBBIX K-T

1. Oxucienue cmapToB H anbaeruioB KMnO, v K,Cr,O7/NayCr,O5

0 t /O
CH3-C/ + NazCl'207 - HzSO4 —_ CH3—< + NﬂzSO4 + Cl’z(SO4)3 + H20
OH
YKCYCHBIH yKCYCHAA K-Ta
aIbJeruy
t //0
CszOH + KMnO4 + HzSO4 —_— CH3—C\ + KzSO4 + 1\/111804 + HzO
3TaHOI OH

YKCYCHaA K-Ta

2. Illemo4HOo# rHAPOIH3 TPUIATOT€HAIKAHOB.
t

CH3-CCl; + KOH,ommupp ——> CH3COOK + KCI1 + H,0

1.1,1-Tpuxnopastas aneTaT Kalusa

I[EUICC H3 HOJTY‘IHBHICﬁC}I COJIH BBITCCHANOT K-TY JEUCTBHEM 00JIEE CHIIBHOR K-THI:

CH;COOK + H,SOy ——> CH3;COOH + K,S0,

ancTaT KajaIHui YKCYCHaA K-Ta cy:mcbar KaHdia



HpH MEI0YHOM I'HJIPOJIH3C MOHOI'aIOTCHAIIKAHOB ITOJIYYar0TCA CIIMPTHI.

t
CH;3;-CH,-Cl + KOHgopmipp —> CH3-CH»-OH + KCI

XJI0P3TaH 3TaHOI

HpH mMEITOYHOM I'HJIPOJIH3C IICPBHYHBIX JUTATIOTCHAIIKAHOB IMOJIYYar0TCA alIb/JICTH/IbI:

Cl
| t 0
CH3-CH + KOH,opmipp —> CH3-< + KCI + H,0
| H
Cl YKCYCHBIH
1.1-puxmopaTan AMBJETH]T

HpH mMEITOYHOM I'HAPOIH3C BTOPHYHEIX AUTAJIOI'CHATIKAHOB ITIOIYIa0TCH KETOHBI:

Cl
t

CH;-CH-CH; + NaOHgopmmpp —> CH;-C-CH; + NaCl + H,O

| I
Cl O

2.2-THXJIOpIIPOIaH alleTOH



3. THIpOIH3 CIOXKHBIX YPHPOB.

//0 T é/o
CH;3-C + H,O P CH;- < + C,H;0H
-C>Hs OH 3TAHOI
ATHIIALETAT YKCYCHAS K-Ta

Y10o0KI THOPOIIH3 CTall HQOﬁpa'I'HIwIBIM. HYXHO BMECTO BOIEI B3ATh MET09b:

O
4
CH3—C\O +Ba(OH); ——> (CH3;CO0O);Ba + C;H50H
-C,H; rugpokcun anerar 6apus ATAHOI
STHIANETaT Oapus

Cnalyro K-Ty H3 eé CONH BEITECHAIOT Oolee CHIIBHOH K-TOH:

(CH3COO)2Ba +H2$O4 —_—> CH3CO0H + BaSO4l
areTaT bapux YKCycHas K-Ta  cynbdar bapas

ITHM XkKe cnocobom NOIYy4ar0T COJIH BBEICITHX Kap60HOBBIX K-T, K-PbI€ Ha3bIBAK0 MBLIAMH:

0

CH,—0—CZ
817H35 Hz?—OH

CH-0-Cc7 +3NaOH — HC—OH + 3C,,H,,- COONa

1 7H35 H 3C--OH cTeapaT HaTpHsA
=
CH;~0—C —
,i,,,mm ~CyyHyg



OCOBBIE CIIOCOBHBI OJTYUYEHUS MYPABBHHOM H YKCYCHOM K-T

1. IlomyieHHe dopmMHaTa HaTpHA B3-eM CO ¢ TBEPIOH MENOIBIO.
tp
CO + NaOH —> HCOONa
yrapHEIH TB. ¢opmmEaT HaTpHN
raz

2. TomydeHHe dopmHaTa HaTpHA B3-eM CO; ¢ TREpAbIM NaH.

tLp
CcO; + NaH —> HCOONa
YIIEKHCIOBIH THAPHZ HaTPHS dopruEaT HaTpHY

ras TB.

HCOONa + HCI —> HCOOH + NacCl
dopmMuEaT HaTpHA CONAHAS MypaBbEHHAN K-Ta
K-Ta

3. IlomyIeHHe YKCYCHOH K-Thl pepMeHTAaTHBHBIM OpOKeHHEM CIIHpPTA.

bepm
CH;-CH>OH +0; ——m> CH3;COOH + H,O

3TaHOI YKCYCHAA K-Ta
4. TloxydeHHE YKCYCHOH K-ThI KAaTATHTHIECKHM OKHCIIeHHeM OyTaHa.

t, kat
2C4Hjp + 502 —> 4CH3-COOH + 2H»0
Oyran YKCyCHas K-Ta



XHM. CB-BA KAPBOHOBBIX K-T

C yBemndgeHHeM JHHBI ¥YB R yMeHbmaercs cHIa K-T, OJHAKO KapOOHOBBIE K-THI 00NamaroT Gomee
CHJIBHBIMH KHCIIOTHBIMH CB-BaMH, 9eM cHPTHL, penor H H,COs.

P-ITUHU C PA3ZPBIBOM CBJ13H1 O-H (KHC/JIOTHBIE CB-BA)
Kap6oHoBbIe K-THI H3MeHAIT OKPACKY HHIHKATOPOB!
1. B3-e c Me, cTOAMHEMH B pAIy aKTHBHOCTH 10 H.

CH;COOH + Mg ——> (CH3COO):Mg + H»|

VKCYCHAadA K-Ta aneTatr Margdas
2. B3-e ¢ OCHOBAHHAMH (HeHTpaTH3aIHA).

CH;COOH + Ca(OH), —> (CH;COO),Ca + H,O
VKCYCHaf K-Ta THIAPOKCH]T aneTar KaubIHg
KabIMHA

3. B3-e c OCHOBHBIMH H aMOTEPHBIMH OKCHIAMH.

CH;COOH + ZnO —> (CH;COO);Zn + H,0
YKCYCHaA K-Ta OKCHJ aneraTt mMHHEKAa
IMHHEKA



4. B3z-e ¢ comimH Oonee c1a0bIX H IeTy9IHX K-T.

2CH;COOH + Na;CO; ——> 2CH3COONa + CO:7 +H,O
YKCyCHasA K-Ta KapboHaT amerTaT HaTpPHA
HaTPHA

P-ITNH C PA3PBIBOM CBJI3HU C-O

B3-e co cmHpTaMH ¢ 00pa3zoBaHHEM CIIOXKHEBIX 3(pHpOB (3TepHDHKAIH).

/0 H>SOxomm. t O

/
CH-C, Po-cH; T—= CH:C + HO
MeTaHOI O-CH,
yKCyCHaA K-Ta METHIOBHH 3¢Hp

VKCYCHOH KHCIOTH
(MeTHIADETAT)



P-ITNH 3AMEINEHUA 110 o -ATOMY C

XnopupoBanHe o a-atoMy C (clrexyromeMy 3a KapOOKCHIBHOH IPYINIOH).

B a /O P, B a /O

Xpace
CHS-CH,-({ + ca, —> CH,,-CH-(( + HQ

OH | OH
IPOIHOHOBAN K-Ta Cl

2-xn0pnponaHoBas K-Ta
(a-xmopnpomEonOBasn)

HpOﬂy KT JAaHHOH P-IOHH HCIIOJIB3YeTCH /I HOJYI€eHHHA aMHHOK-T:

/O /9
CH;-CH-C ~ +2NH; —> CHy-CHC +  NH(CI
| OH | OH —_—
1 NH, -
2—x110pnponaHOBax K-Ta U,—a.MBHOIIPOHHOHOBax K-Ta

(amaumH)



P-ITM BOCCTAHOBJIEHHA

R-OH
[E] / crmpr

R-COOH 0
K-Ta \R-C<

H

AllBACTH

ITIOJIHOE OKMCJIEHHE (I'OPEHHE)

CnHZnOZ + % 02 —_— nC02 =9 nH20 - yp'e P-ITHH IIOJIHOT'O Cl"OpaHHH IIpeI[eJILHLIX
K-Ta : OJHOOCHOBHBIX I(ap60HOBI>IX K-T B 00ImIeM BHJIE

CH;COOH +20, — 200, +2H,0

YKCYCHaf K-Ta



OCOBBIE CB-BA MYPABBHHOM K-ThI

1. PaznoxeHue py BO3ACHCTBHH KOHI. HySO4.

HCOOH + H,SO4omy —> CO+HO ¢ nadoparopHbii criocod moimydenusa CO

2. Oxuciaenue KMnO4 1o COas.
t

HCOOH + KMnO4 + H;SOy, —> CO,1 + K;804 + MnSO4 + H,O

3. P-muA «cepeOpsAHOro 3epkanay (KadeCTBEHHAS P-IHs Ha aTbACTHIHYIO TPYIIITY).

O t
/
H—C\/ + [Ag(NH3)];,OH ——> NHMHCO;+ Ag| + NH;T + H,O
OH aMMHAYHBIH p-p THIPOKApOOHAT aMMHaK
OKCHa cepebpa aMMOHHA

CB-BA HEIIPEJIEJIBHBIX KAPBOHOBBIX K-T

Hammane kpaTHOH cBs3H  mmp  p-nuu npucoeauHenns (H,/Hal/HHal/H,0)

H3-3a HAaTH9IHAA KﬂpﬁOK(‘HﬂbHOi Irpynnbl OPHCOCAHHCHHAEC HECHMMETPHYHBIX MOJICKYJI

(HHal/H,0O) BaéT npoTHB NpaBHIa MapKoBHHKOBA!



