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. Knaccugpukauma oNeHoBbIX
yrnesogoponoB
1. ,U,I/IeHbl C KyMmynmpoBaHHbIMUN CBA3AMMU:
CH,=C=CH, anneH
CH2 =C=CH- CH3 MeTunanriieH

2. [IneHbI ¢ conpsi>keHHbIMU CBSA3AMMN:
CH,=C-CH=CH, wusonpeH

o,
CH,=CH-CH=CH, AuBUHUA
3. lneHbl ¢ N30NMpoBaHHbLIMUN CBA3AMM:
CH,=CH-CH,-CH=CH, AuBUHWUNMeTaH

CH,=CH-CH,—CH, - CH = CH, Anannun



Il. A3omMepusa n HoMeHKNnaTypa ANeHOBbIX
yrnesogoponos
1. IMnupuyeckas (TpmBmanbHasa) HOMeHKnartypa:
CH,=C=CH, anneH
CH,=CH-CH=CH, AuBuMHUN
CH,=C-CH=CH, wu3onpeH
I

CH,

CH,=CH-CH=CH-CH, nunepuneH



2. CuctemaTunuyeckas HOMEHKIaTypa
CH,=C=CH, nponadueH

1 2 3 4
CH,=C=CH-CH, 6ymadueH-1,2

1 2 3 4
CH,=CH-CH=CH, 6ymadueH-1,3
1 2 3 4
CH,=C-CH=CH, 2-wmemunbymadueH-1,3
|
CH,

CH,

1 2 3 4 5 6| 7 8
CH,=CH—-CH,—CH—CH-C=CH-CH,
|
CH, cle

CH,

4,6 — oumMemusi — 5 - amusioKkmaoueH — 1,6



l1l. CnocoObl nony4YyeHus AUEHOBbIX
yrrneBoaoponoB

1. CnocoObl nony4yeHnsa auBuHuna (byraameHa)
1) AByXCTagunHoe aeruapupoBaHue byTaHa

AI203+Cr203 CHZ =CH - CH2 - CH3 Fr,0,+Cr,0,
CH,-CH,—CH,—CH,

-H, L— CH,-CH=CH-CH, H

2 2

—  CH,=CH-CH=CH,



2) peakuunn JlebepeBa

AI203+ZnO
C,HOH ~— CH, - T =0 +H,
H

CH3—C=O+HH~CHZ—C=O—’ CH,~CH-CH,-C=0

I | | |
H H OH H

CH,~CH-CH,-C=0+H, ~ CH,—CH-CH,—CH, - OH

| | |
OH H OH

CH,—CH-CH,—CH,—-OH—— CH,=CH-CH=CH,

I
OH



3) peakuus Penne (cuHTe3 OyTagaueHa U3 aueTurieHa u
dopmanbaerunpa)

+2Hz

CH,=0+CHZCH+CH,0 sz -C=c r CH, ICH2 ~CH, - CHZ—ICHZ

OH OH OH OH

OH - CH, - CH,~ CH, - CH, - OH CH, = CH— CH = CH,

-H,0

4) peakuusa lNpuHca (KOHOeHcauusa nponuneHac
dopmanbaernaom)

CH,=CH- CH, +2CH,=0 CH,=CH-CH =CH,

CH,
I

CH=CH, --- CH, CH,- CH—-CH, - CH,

: | | | CH, = CH - CH = CH,
O =CH,— O O-CH,- O -CH

-H,D



2. CnocoObI nony4yeHus nsonpeHa

1) permapupoBaHue n3oneHTaHa

I
CH3_(:IH_CH2_CH3 a CH3—C=CH—CH3
CH3 Fr,0,+Cr,0, CH2 = IC - CH2 - CH3
-H CH

2 3

CH,-CH-CH =CH,

CH,

T CHy= Ic— CH=CH, u3sonpeH
2
CH,



2) peakuus Ilpunca (nmosryyeHue M30npeHa B3auMoOAeCTBHEM
n300yTHIIeHA ¢ hopMAIBLAETrHI0M)

CH, CH,

| .
CH,-C=CH, + 2CH,=0 CH,=C-CH=CH, + CH,0+H,0

U300y THIIEH dhopmanbaerna

CH, CH,
| 4 s 6
CH,-C=CH,—CH,  ~ CH,-C-CH,-CH,
| J 3|2
0=CH,--0 O-CH,-0

4,4-numeTni-1,3-1uokcan

CH, CH,

| |
CH3—|C—CH2—C|H2—> CH,=C-CH=CH,+CH,0+H,0
O-CH,- O



3) cMHTEe3 U30NPeHAa U3 NPONUJIeHA

+H " +
CH —CH—CH T

CH, - CH=CH,

CH, CH+CH CH-CH, — CH,-CH-CH, CH CH,
i, CH,

— CH, CH,-CH,-CH,—CH,-C=CH-CH, - CH,

- *H
tu, éH
CH,-C —(:H—CHJT(:H3 —CH,=C-CH=CH, + CH,

Ln tH

3 3



4) peakuuss PaBopcKOro

CH=CH+KOH ~ CH=CK+H,0

AllCTUJICH ALCTUJIICHU KAJIUA
OK
_0+KC=CH — CH,-C-C=CH
" " ln,
aHeTOﬁ
OK OH
H,-C-C=CH +H,0  CH,-C-C=CH +KOH

ch o
nnMeTnnaueTﬁneHnﬂKapGHHOH

OH OH
E Pd_ é -H,0
C=CH+ H CH3 CH = CH T C

S b N

n30npeH

- CH=CH,



IV. CtpoeHnue cOnpsaKEHHBIX TUEHOBBIX YIVIEBOAOPOI0B
1 2 3 4
CH,=CH-CH=CH,
AavnBuHUA (1,3 - GyTagueH)
rmépuamnsaums — sp?
BaJIeHTHbIN yron - 120
o
ANUHa CBA3U MexXxAay C2 n C3 -0,146 HM
ANHa cBA3en mexay C,C,unc,C, - 0,136 HM.

H,C —C




V. XMmMmnyeckKkme cBoucTBa

1. Peakuus ruApupoBaHus
P,Pd,Ni [  CH,-CH,-CH=CH, +H

—2

CH,=CH-CH=CH, +H,
+H, — CH,-CH=CH-CH,
CH, - CH, - CH, - CH,

2. Peakuus rajioreHupoOBaHusA

1,2 CH2 —CH-CH-= CH2
| |
CH2 =CH-CH-= CH2 + C12—> Cl Cl
1,4 CH2 — CH=CH - CH2
| |
Cl Cl




1) PaankajJibHBIN MEeXaHU3M:

hv

1) CL— 201 .
. CH,-CH-CH=CH,—
. |
2) CH,=CH- CH=CH, + Cl — Cl .
& CH,- CH= CH- CH,
|

Cl . +Clb
— CH,-CH== CH-= CH, ¥ CH,-CH=CH-CH, +
| Y |
Cl . A

il.II.TII"I.IILHBIﬁ pﬁ,[[lfll’{ﬂﬂ
12 CH,— CH-CH=CH,
B
14 Cl Cl
. » CH,— CH=CH-CH,

| |
Cl Cl




2) HoHHBINI MeXaHH3M:

CH,=CH-CH=CH,+Cl, &> CH,=CH-CH=CH,

'
Cl-Cl

T - KOMIIVIEKC

CH,-CH' -CH=CH, <« CH,-CH =CH = CI-!;T—’

|
Cl

CH, -CH-CH=CH,

|
Cl

< CH,-CH=CH-CH, + CI'—]

| Y
Cl +

L2, CH,- CH-CH=CH,

| |
Cl Cl

|
Cl

Y CH,- CH=CH- CH,

| |
Cl Cl



3. Peammﬂ IT'MAPOrajlorcHupoBaHud

Bo3zmoskHOo o0pa3zoBanue 1,2 n 1,4 npoayKTOB NpHUCcOeTHHEHN S

1 2 3 4

CH,=CH- CH=CH, + HCl—

1,2
_, CH; - CH-CH=CH,

|
1,4 Cl

— CH;- CH=CH-CH,

|
Cl



4. Peakuya ruaparanin

CH,=CH-CH=CH,+ H,0

H,S04

1,2

1,4

CH; -CH-CH=CH,
|
OH
CH;-CH=CH-CH,

|
OH



MexaHu3M peaknum:

—> CH;-CH'-CH=CH, &

CH,=CH-CH=CH,+ H__|

%. CH, - CH,- CH=CH,

g CH,-CH= CH+= CH, & CH;-CH=CH- CH,, —
Y
+

— » CH,—-CH-CH=CH, — CH,- CH-CH=CH,
| -H I
ra H-O -H OH
— CH;-CH=CH-CH, — CH;-CH=CH-CH,
I |
H-O -H OH




S. Peakiysi rUNoOraJioreHupPoOBAHUS

CH,=CH-CH=CH, + HOCl — CH,-CH-CH=CH,

| |
Cl OH

B ocHOBHOM 00pa3yIoTcs NPoAYKTHI 1,2 npucoe HeHNs



6. Peakuus numepusanuu

— " CH,-CH-CH-=CH,
(|:H2 _cn_cn- CH,
" CH,=CH-CH-CH,
CH,=CH- CH=CH, CH2=CH—(|3H—|CH2
CH,= CH-CH=CH, —'2*'*  CH__CH- CH=CH,
tn, lon,
CH = CH
"M CcH=CH
CH, CH,
CH, CH,




7. Peaknmus 1THeHOBOT0 CHHTE3A

CH,=CH-CH=CH,+ CH,=CH-CN _:: CH=CH,
1,4
>
CN

Jnenodpmimbl:

AJIKeHbI, AJIKUHBI,

HEeHACBHINNIEeHHbIEe KAPOOHOBbIEe KHCJ/IOTHI,
HUTPIIbHI HEHACHINEHHBIX KaPOOHOBBIX KHCJIOT,

AHI'MAPHUIADBI HCHACBIIIMCHHBIX KapﬁOHOBbIX KHCJIOT.



8. Peakuus nojmuMepusamnnu

nCH,=CH-CH=CH, ]

1,2

1.4

TpaHc

CH, - CH
|
WCHZ =CH |n

- CH, CH, -
\ /
C=C
/ \
H H
- H CH, -
\ /
C=C
/ \
CH, H




9. Peaknus conommMepu3anumn

3CH,=CH-CH=CH, + @—CH=CH2 —

- —[CHz — CH=CH-CH,—CH,-CH=CH-CH,—CH,~CH-CH,—-CH=CH- CHZ]—
n

OyTaaHeHCTHPOJIbHBIH KayuyK



