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AJIKeHaMu HJIH oJie(puHaAMM HA3HIBAKOTCH
OPraHNYCCKue COCTUHECHUS, MOJIEKYJIbI KOTOPBHIX COACPKAT
VIJICPOJAHBIC ATOMbBI, 3aTPAYUBAKIINEC HA COCAUHCHHE C
COCCJHUM  YIVIEPOAHLIM  ATOMOM /JB€ BAJCHTHOCTH.

OcrajibHbIC BAJICHTHOCTH HACBIICHBI ATOMAMMI BOOPOAA.

Ko/m4iecTBO BOJOPOJAHBIX ATOMOB B MOJICKYJIAX
AJIKEHOB 3HAYMTE/ILHO MEHBLIIE AaTOMOB BOJAOpPOAA B
MOJIEKYJIAX AJIKAHOB, MO3TOMY JAHHBLIN KJIACC COCAMHECHUH
OTHOCUTCH K HEHACBHINMEHHBLIM YIJIEBOJI0POAM.

O6mas ¢popmyaa: C,H,,



I.HomeHnknaTypa u uzomepusi ajKeHOB

1. DMnupHvecKasi HOMEHKJIATYpaA (TPHBHAILHAN)

C;H; —»3THaen
C;Hy — nponnyen
C/Hg — Oyrnnen

C5H10 — AMHJICH



2. PanmoHaJibHasi HOMEHRJIATYpPa

3a OCHOBY IIpDHHHMAKOT PpOIJOHAYAIBHHK 3TOro paia — IJTHJICH.
OcTa/IbHbIE Ke COeTHHEHHS pPacCMaAaTpHBaAT, KaK AJIKW/IBAMCIICHHBIC
ITHICHA, 0003HAYAA MOJIOKEHHA 3aMecTHTeIel cJI0BaAMH CHMMCTpH‘IHLIﬁ H
HCCHMMCTPH‘IHl)Iﬁ, JIH00 CHMBOJIAMH ¢ MJIH B

CH,=CH —-CH; wmernmTHiIen

CH,=C-CH; HecummeTpHYHBIII THMETHIITHIIEH

|
CH;

CH; —-CH=CH - CH; cuMverpuuHbIii JUMeTHIITHIIEH

CH; - CH,-C=CH-CH; muMernaisTHI3THIEH

|
CH;

CH; - C= CH - CH - CH;
| |
CH; - CH- CH; CH,- CH;

METH/IH30IIPO l'll/l.]'l—BTOp—ﬁyT HJI3THJICH



3.Cucremarnueckasa Homenkiaarypa (IUPAC)

Ilo cucremaTnyeckoii HOMeHKJaType BbIOHpaeM caMylo AJHHHYIO li€lb,
HeCYUIYIO IBOHYIO CBAI3b.

Ilenb HyMepyeM €O CTOpPOHbI, K KOTOpPOii 0JiH:Ke pacnoJioxkeHa ABOiiHas
CBfiI3b, U Ha3bIBaeM YIJIEBOJAOPO] COOTBEeTCTBYWIEH AJHHbI, H3MEHAS B

Ha3BAHHH a/IKaHA OKOHYAHHE —aH Ha —€H .

1 2 3
CH2 =C- CH3
| 2 — MeTuJmponeH — 1
CH;
1 2 3 4

CH; - CH=CH-CH; 0yTen—2

5 4 3 2 1
CH; - CH,-C=CH - CH;
| 3 — MeTHJINEeHTEeH — 2
CH;



IIpocreiimme aaKeHbI 00PA3YIOT CJICAYIOIINE OAHOB AJICHTHLIC
PAaUKAJIbI

CH,=CH*  Bunauni (3renmn)

3 2 1.
CH;—-CH=CH nponenmi—1

1, 2
CH; -C=CH; wusonponenn (1 - MeTH/IDTeHIT)

ol 2 3
CH,-CH=CH, asumI (mponen —2 — wi—1)

4 3 2 1.
CH; —-CH=CH-CH; xporunn (6yren—2 —na-1)



H'SOMQ])HH AJIKCHOB CBH3aHAa.

1. Co cTpoeHueM YrJjieBOJOPOHOM 1LIeIH:

1 2 3
CH,=C-CH; 2-meTwmiporieH

|
CH;

1 2 3 4
CH;-CH=CH-CH; O0yreHn-2

2. C mojoxkeHeM HEHACLIIIEHHON CBA3U:

1 2 3 4 5
CH;-CH=CH-CH,-CH; mneHTreH-2

1 2 3 4 5
CH,= CH-CH,-CH,-CH; nenren-1



3. C pacnosiokeHHeM 3aMecTUTeIEH B IIPOCTPAHCTBE (TeoMeTpHYecKas
I[UC-, TPAHC-U30MEPU):

CH;-CH=CH-CH;

H H H CH;
\ / \ /
C=C C=C
/ \ / \
CH; CH; CH; H
I C-H30Mep TPaHC-U30Mep
e — wu3oMepaMHM HA3ZBIBAIOTCH  MOJIEKYJIBIL, B KOTOPBIX HMeEITCH

OJMHAKOBbIe ATOMbI WM I'PYIIBI ATOMOB, HAXOIAILHECH 10 OJHY CTOPOHY OT
TBOMHOM CBA3MH.

Ecm OJHHAKOBBIC aTOMbLI WJIM I'PYIIOIbBI AaTOMOB HaXOIAHATCH ITIO Pa3HbIC
CTOPOHBI OT JIBOﬁ]—[Oﬁ CBH3H, TO 3TO — TPAHC HM30MEPLL



Ec/in Bce 3aMeCTHTEJIH B aJIKeHe pa3jInvdHble, TO BLIONPAIOT
CTApIINii 3aMeCTHTEIb (TOT Y KOTOPOTo aToOM, OJIMKAHINIMN K
JABOIHOM CBsI3H, HMeeT OOJILINYI0 ATOMHYIO MACCY):

1 2 3 4 5 6
CH; - CH=C-CH, - CH, - CH;
|

CH, - CH;
3-3TIWIreKceH-2

H CH, - CH; H CH, - CH, - CH;

\ / \ /

C=C C=C

/ \ / \
CH; CH, -CH, - CH; CH; CH,-CH;
IMC-H30Mep TpaHC-U30Mep

1IUC-3-3TWITeKCeH-2 TPaHC-3-3 TWIT eKCeH-2



1. CriocoObI moJiydyeHusl AaJIKEHOB



1.IIpoMbIILICHHBIE  CIIOCOOLI  MOJIYYE€HHsI  JTHJICHOBBIX
yIJIEBOI0PO/IOB:

1) KpekuHr W nHpoJH3 IpeJebHBIX YIJIeBOJOPOAOB (HH3IIHE
ra3oo0pasHble aJIKaHbI).

2) dernapupoBaHue ajJikaHoB (kataausaropsl: Pt, Pd, Ni.):

_— CH,=CH- CH, - CHj
CH; — CH, — CH, — CH=

L——» CH;—-CH=CH-CHj;



2. JlaGopaTopHble cmoco0bl TOJIYYEHHSI JTIJICHOBBIX
YIJIEBOOPO/AOB:

1) JlermapaTtanmusa cnupToB B IpUcy TcTBUA KaTauzaTopa (H,SO4
H3POy4 AL Os).

CH;-CH-CH,-CH; & CH;-CH=CH-CH;+ H,0

|
OH

OyTaHoJ-2






MexaHu3M peaKnuu:

a) CH;— CH-CH,-CH; + H— CH; - CH- CH, - CH;

| |
OH H-O -H
MMPOTOHHPOBAHHBIN COHPT

6) CH;— CH-CH,-CH;— CH;-CH -CH,-CH; + H,O
|

H-O-H KapOOKaTHOH

B)CH; -CH - CH, - CH;— CH;-CH=CH-CH;+H"



H' BbIIe/15IeTCS B COOTBETCTBHH € PSIIOM YCTOIYHBOCTH
KapOOKaTHOHOB

Psi1 yCTOIMYIMBOCTH KAPOOKATUOHOB :

CH;

|
CH;-C" > CH;-CH -CH; > CH;-CH,” > CH;'

IIpaBwio 3aineBa

Boxoponx OTHIEILIAEeTCH
NMPEANMOYTHTE/ILHO OT COCEeTHEro,
HAMMEHee T'HAPOreHH3HPOBAHHOIO
ATOMA YIJIepoJa, CTOALIEro PAAOM
¢ YIJIEPOAOM, HECYIHM TaJIOr¢H
HJIH THAPOKCIIBHYIO I'PYIINLY .

A. M. 3aiines



2) CepHOKHCJIOTHAA JeTrHapaTAIUs

a) CH; -CH-CH,-CH; + HO-SO,-OH~» CH;-CH-CH;-CH;

| |
OH OSO,0OH
BTOPOYTH/I0BBIi 3Up cepHOH
KHCJI0ThI
(BTOPOYTHIICY Ib(hAT)

0) CH; —-CH-CH;-CH;— CH;-CH=CH-CH;+ H,SO,

|
OSO,0H

3) deruaporajioreHupoBaHme

CH;-CH-CH,-CH;— CH;-CH=CH-CH;+ NaCl + H,O

|
Cl



4) I[eI‘aJIOI‘eHI/IpOB AHHUC JTUT'AJIOTCHOIIPOU3BOIHBIX!

CH2 2 CH2 + Zn —> CHZ —_ CH2 + ZnClz

| |
cl1 I

5) Peakuust ruipupoBaHus aJIKNHOB:

Pt, Pd, Ni
CH=CH + H, — CH,=CH,



III. CTpoeHne 3THJIEHOBBIX YIJIEBOAOPOAOB

CH2 — CHz
H H
/ c \ /o
CcCLC sp” — rTHOpHAN3AL U
&) / \G
H H

Jdomma cesmzu — 0,134 nv.

BajentHs yrog paseH 120°
JHeprui 6 — cBA3U — 330 k/:x/Mourb.
JHeprua © — cBa3U — 237,1 k/I:x/Moutb.



IV. XuMnueckne cBoiicTBa YT/ ICHOBBIX YIJI€BOJ0poaA0B

Peaxmun

NpHCOCTHHCHHHA AJTKHJIHPOBaHNA

SaMEeINCHHA MNoJIHMeEpH3allin

v

ORHCJ/ICHHA



1. Peaxinm npucoeauHeHus (pacinervieHve T — CBA3M)

1) I'mapupoBaHue (BOCCTaHOBJIEHHUE):
Pt Pd Ni

CHZ = CHZ + H2 E— CH3 - CH3
2) I'astoreHupoBaHHe:
CHZ = CHZ + Clz — CH2 — CHZ

| |
o I

Pealm;l»m ra.ﬂorem-[pOBamm MOXKeT HpOTeRaTB | § L0, pamma.mmomy
H I*[OH]{OI\"Iy MEXAHM3IMAM
PanuxkajJbHBLIH MEXaHHU3M:

hv *
a) Cl, — 2(CI

0) CH,=CH, + (Cl —CH,-CH,

|
Cl

B) CH,-CH, + C(Cl—» CH,-CH, + (I

| | |
Cl cr



HoHHDBII MexXaHH3M:

a) CH,b,=CH, + CI-Cl & CH,=CH,
2

6+ G-
C1-C

T — KOMIIJVIEKC

I'ajioreH BLITATHBAET APy 3JIEKTPOHOB U3 IBOHOI CBS3U 1
o0pa3zyeTcs T — KOMILJIEKC

Cl
6) CH2 e CH2 —r CH2 — (:‘Hz+

|
Cl-Cl Cl

B) CH,-CH, +Cl— CH,-CH,
| | |
Cl c1

6 — KOMILJIEKC 1,2 auxjop3Ta”



KavecTBeHHAsI peaKkusi HA HCHACBIIICHHYIO CBSI3b

CH2 == CHz + Bl’z N o CH2 = CHZ

Br Br






3) I'maporajior¢eHupPoOBaHue:
CH,=CH-CH; npormuieH

HoHHbBII MeXaHU3M:

AlCl;, AlBr;, FeCl; — katanuzatopsl JIblonca

AlCl,
CH,=CH-CH; + HC(Cl = CH;-CH-CH;

a
a) HCl + AIC,— H + AICl,
> CH;-CH'-CH;4
—<= CH," - CH, - CH;
B) CH;—CH —CH;+AICl,— CH;- CH- CH; + AICL

|
Cl

6) CH,=CH-CH; + H—




IIpaBmwio MapKoBHUKOBA: B peaKIMAX IIPHCOeTUHEHUS
rajIoreHOBO/IOPO/I0B K HECHMMETPHYHBLIM 0J1e GpHAaM, BOJIOPO/I
HAIIPaBJISAETCS IIPEeNMYIIIECTBEHHO K HAnOoJ1ee
rHAPOTreHH3UPOBAHHOMY YIJIEPOJHOMY aTOMY C ABOMHOM

CBA3LIO.

Baagumup Bacniabesnu MapKoOBHHKOB

PeaxunonHnas CIIOCOOHOCTH TraJIorcHOBOI0OpPOI0B IMaaacT B pHIAYy.

HI > HBr > HCI > HF



PaﬂHKaHBHBIﬁ MCXAHH3IM:
H,0,
CH2 =CH - CH3 + HBr — CHZ = CH2 — CH3

|
Br

a) HBr + H,0, — 2Br + 2H,0

— CH,- CH - CH;
- |

6) CH,=CH- CH;+ Br | Br :

—><— CH;- CH - CH,

|
Br

B) CH,-CH-CH;+ HBr — CH,-CH, - CH;

| |
Br Br

Peaxkuusa npucoe fTHHeHU A I'aJIOT€HOBOAOPOAA 10 PaAHKAILHOMY
MeXaHH3MY NpoTeKaeT MPOTHB NpaBiia MapKoBHHMKOBA.
10 nepexkucHbii >pdext Kapama.



4) ruaparanus
Karaimzaropsl peakuuu — H>SOy4, H;PO4, AlLO;

Peaxuus ujet o npasuwty MapkoBHUKOBA:
H+

CH,=CH-CH; + H,O— C(CH;-CH-CH;
|
OH
MexaHu3M peaKIim:
—8a” \+5
a) CH,=CH-CH; + H — CH;-CH' - CH;

6) CH;-CH -CH; + H,O0 —> CH;-CH-CH;

|
H-O -H

B) CH;-CH-CH;— CH;-CH-CH;
| H |
H-O —-H OH
W3OIPOIIJIOBBIN CITUPT



2. Peakuuu zaMenieHus
Pan ycroiiumBocTH pajuKaJioB:

CH; CH;

] | | L [ ] [ ]
CH,=CH-CH,>CH;-Cs>CH;-CH*>CH; - CH,-CH, >CH; > CH,=CH
|
CH;

1) ranorenupoBanue
o

CH,=CH — CH, — CH; + Cl,3%-35°C CH, = CH - CH — CH; + HCI
|

Cl
paﬂHKMbelﬁ MEXAHHU3M!
t°C
a) ClL,—™ 2(1
o L ] [ ]

0) CH,=CH-CH,-CH; + Cl > CH,=CH-CH-CH; + HCI

B) CH,=CH-CH-CH;+(Cl, & CH,=CH-CH-CH;+ Cl

|
Cl



3. Peaknum okuc/ieHus

B 3aBHCcHMOCTH OT OKHCJINTEIA MOKHO HOJIYIHTD pa3/iMYHbI€

HHPOAYKTbI OKHC/ICHHH

1) Oxuciienne KHCJI0OPOAOM BO3/AYXA I1PH BLICOKOI TemMIie paType:

a) CH, =
6) CH, =

B) CH,=

CH - CHZ%CH—’ CH,=CH-CH, + CH;

) 3 L [

CH-CH, + O,—~ CH,=CH-CH,-0-0

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

r) CH,=CH- CHZ—OL’~O—H—" CH,=CH-CH,-0 + OH

n) CH,=

+H
° > CH2=CH—CH2—OH
CH-CH-0 —
| . CH,=CH-C=0
H | .

H + H

AKPpoOJIeHH



2) Okmuc/IeHHe KHCJIOPOIOM BO3IyXa HA cepeOpAHOM KaTamsaTope (ToJIydeHHe
OKHCH):

CH,=CH-CH;— CH,-CH-CH;
\
O
OKHCH IPOINMJICHA

3) OKucjieHne BOIHBIM paCTBOPOM II€pMaHIaHATA KAaJIHH:

M. . CH, - CH - CH;
H,O | |

OH OH
JABYXaTOMHBIH CITHPT

CH, = CH - CH;






4) OKucjieHne KOHIEHTPUPOBAHHBIM PacTBOPOM IEepPMAaHraHaTa
KaJIHsI

KMnO,
st O 4 (K)

CH,=CH-CH; H-C=0+CH;-C=0

| |
OH OH
OOpa3yroTcs ABe KHCI0ThI

Ecian nmerorcs ABa 3aMCCTUTC/IA IIPH OJTHOM YIVIEPpOAHOM aTOMCE, TO
06[) aA3YCTCH KECTOH 1 KHCG/IOTA:

KMnO,

CH;-C=CH-CH; 5750, CH;-C=0+CH;-C=0

| | |
CH; CH; OH



3) OzounpoBanue (OKHC/IeHHE 030HOM)
Peaxuua I'appueca (icnosib3yercs /1M onpejgesieHUs ¢TpoeHus oJiepuHa):
L.
O
a) CH,=CH-CH; — CH,-O-CH-CH,
| |

O O
H30030HH]I
(B3pbIBOONIACHOE COEJHHEHHE)
0) CH}—-O-CH-CH;+H,O > H-C=0+CH;-C=0+ H,0,
| | | |
O O H H
11.
CH3 CHS

| O3 |
a) CH;-CH,-C=CH-CH; -+ CH;-CH,-C-0-CH-CH;

0O——O
CH; CH;
| + H,0 |
0)CH;-CH,-C - CH-CH; + Hzom C=0+ CH;-C=0

| | | |
O O CH, - CH; H



4. Peaknusi mojimMepu3anuu
HOJ]I/ﬂ\lepHSa]_[l/IH — IMPOoLECC 06pa301sa}msl BBICOKROMOJICKYJ/IAPHOI'O
BelllecTBA (TIOJIMMePA) IYTEM CoeIMHEeHMA MOJICKYJI HU3KOMOJIEKYJIAPHOTO
BelllecTBa (MOHOMePa), MPOTeKAIONINI 0e3 M3MeHeHMA XUMIY€eCKOTro
COCTABA M He CONIPOBOKIAIOIIUIICSH 00pa30oBaHUEM IMMOOOUHBIX MPOAYKTOB

nCH, = CH,— —[ CH, - CHz] n—

MOHOMCED ImoJIimMep

nCH,=CH— -+ CH,-CH

| |
CH3 CH3 n

nCH; - CH=CH - CH7™ CH-CH-

| |
CH3 CH3 n

n — CTCINCHDb IO IMMCPHU3allii,
CTCIICHD IO/ IMMEPpH3 Al — YHC/I0 MOHOMEPDHBIX 3BCHBECB B MOJICKYJIC
InmomimmMepa Wi oJimromMepa.



PeaKHHH HOJITUMEPHU3allI MOT'YT IIPOTCKATD 110 Pa3HbBIM MCXAaHH3IMaM:

1) PagukajJibHBIN MEXaHHU3M,;
2) UoHHBIN MeXaHU3M:
a4) KATHOHHBII;

0) aHHOHHBIIA.



1)PagukaJbHbIH MeXaHH3M
KataauzaTopbl pagHKAJIbHOH MOJTHMEPH3 Al[HH:

H202 —» 20H
NEePOKCHI BoJopoaa

C-0-0-C ©C C-0 .
| | —>2 | oy
O O O - CO,

IMEPOKCH] OeH30M.J12
CH3 C HS

| B :
CH;—C-0O-0O—-H- CH;—C—-0O+OH —»CH;— C — CH; + CH,

| | |
CH; CH; O

THAPONEPOKCH TPeT — OyTHIIa
CH; CH; CH;

| | t°C | .
CH;—-C-0-0-C-CH;— 2CH;-C-0— CH;-C-CH;+ CHj
| | | |
CHS CH3 CH3 O
MEePOKCHJ TPeT — OyTHIa



O O 0O
[ I o I .
NH;-O0O-S-0-0-S-0-NH/~—2NH,-O0-S-0— SO;+NH;+0O

| ] |
0 0 0

nepcyabPaT aMMOHHS

KﬁTﬂ.ﬂHZ&ﬂTOpbl pa,[lHKﬂJ]bHOﬁ MOJIMMEPH3AallHHA HAa3bIBAKOTCH
HHHLIHATOpaMH



MexaHu3M pagHKAJbHOH MOJHMePH3ALHH:

R
- | + CHz — CH = CH,
— CH; -CH-CH, >
CH; - CH=CH, + R — .
%’ CH; - CH-CH,
|
R
. +CH;-CH=CH; . +n CH; - CH = CH;
— CH, - CH-CH, - CH » CH, -CH-CH;-CH-CH; -CH »
| | | | | | |
R CH; CH; R CH; CH; CH;

CH;-CH+CH,;-CH+CH; -CH-

| | | |
R CH; CH; , CH;

MOJIHI PON HJIeH



OOpbIB LIeNN IMPOUCXOJUT 3a CUYeT peaKuil
JTUCIIPOIIOPUMOHNPOBAHUS WU COCTNHECHHS

HHPOBAHHE | | | |

A CH,—-CH T CH,—- CH-— CH=CH
CH3 n CH3

R CH;

HHpPOBaHHE | |

,z[mnponopll;rflo> CH2 —CH CH2 —CH CH2 - CHg y— CH3
|
R CH3 CH3 n

» CH,— CH|—CH,-CH CH - CH, — CH - CH,
| | | | | |
R CH, CH, CH; n CH; R

COCTHHCHHE




2) NoHHbIii MexaHH3M
a) MeXaHH3M peaKl Ui KATHOHHOI MoJINMepH3alHu:

Karanuszaropsr:
e mnporoHHbIe kKucJa0ThI (H,504, H;POy)

e anpotoHHbIe KHcJI0ThI (AlCl;, AlBr;, FeCl;, FeBr;)
BMecTe cokatajauzatopamu (HBr, HCI).
IIpu B3auMoeiicTBHH allPOTOHHOI KHCJI0ThI € COKATAJH3ATOPOM
NpOUCXOAUT oOpa3oBaHNe NPOTOHA BOAOPO/a:

AICL; + HClI— H' + AICl,

+8 -5
CH;—-CH=CH,+H — CH;-CH -CH; + CH; - CH=CH, —»

— CH;-CH-CH,-CH +nCH;-CH=CH, —

| |
CH; CH;

— CH;-CH CH,-CH} CH,— CH'

| | |
CH3 CH3 n CH3



OOpbIB LIENN MPOUCXOIUT 3a cueT B3auMojaeincTBus ¢ AICL,

Cl

|

CH;-CH—+CH,-CH-{CH, —CH" — CH3;-CH-—CH,-CHI CH, — CH
| | | | | |

CH3 CH3 CH3 CH3 CH3 n CH3

+ AlCl3



6) MCXAHH3M PCAKIINH AHNOHHOH HOJIHMCPH3AITNH.

KarammzaTopbl: com mesouHbix MeTa/uioB (KNH,, NaNH,)

KNH2 — K + NH2_
+8 a8
CH;-CH=CH;+NH, —CH;-CH-CH, +CH;-CH=CH, —
|
NH,
POCT LieTH
— (CH;-CH-CH;-CH-CH, +nCH;-CH=CH, —™
| |
NH, CH;
O0PBIB LIeTH _ _
— CH;-CH CH,—CH-CH,— CH-CH, +NH; —»
| | |
NH2 I CH3 _Il CH3

— CH;-CH -CH, - CH-CH,+ CH-CH;+ NH,

| | |
NH, . CH; |n CH;,




5. PeaKHHH AJIKHJINPpOBaHHUA
Karammszaropsi: H,SO4, H;PO, (mpoToHHbIe KHCJIOTHI)
+8 -5
CH;-C=CH,+H— CH;-C - CH;
| |
CH3 CH3
CH;
|
CH;-C -CH;+ CH;-C=CH, CH;-C-CH,-C -CH;
| | - | |
CH; CH; CH; CH;
CH3 CH3
| |
CH;-C-CH,-C -CH3+CH;-CH —
| | |
CH3 CH3 CH3
CH3 CH3
| |
— CH;-C-CH,-CH-CH;+ CH;-C"
| | |
CH3 CH3 CH3
MOTOPHOE TOILIHBO



Cnacumbo
3a
Bawe BHMMaHue!



