AJ1IKeHbl: COCTaB U
NOEHUE B0CTBAa




ANKeHbI

= (3TUneHosble yrnesoAoOpoOALI,
oneguHLI) - HenpegesibHble
anugaruyeckue yrnesonopoAaLt,
MOJIeKyJSibI KOTOPbLIX COAepXaT ABOUHYIO
ceasb.

= Obuwas popmyna psaa asnkeHoOB:

CnH 2n
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TTpocTeuwme npeacrasutenu

02114 C3H6
C H2= C Hz C H2= CH-C H3
IXNUNEH RPORUNCH
(amen) (nponex)
____________ Sranen | [ Ipommunen

A 88

IIlapocTepxHeBass MacmuradHasa MoOJeNs |,
MOJ e JIb (monychepryeckas) |,
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ANKeHbI

B oTnuuue ot npepenbHLIX
yrnesoAopoAoB, ankeHuI coaepXar
ABOUHYIO cBa3b C=C, KoTopas
ocyuiecTenaerca 4-ma obwmmm
3NeKTpoHamu: H,C::CH,.

B o6pasosaHuu Takou cea3u
yUYacTBYFOT GTOMBI Yriiepoaa B Sp°-
rmbpuan3oBaHHOM COCTOSHUU
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CtpoeHue C=C cBa3un

KaxAabIih u3 aTomos umeeT nNo Tpu 2sp--
rmbpuaHeIx opbutanu, HanpasneHHLIX APYr K
Apyry noa yrnom 120°, v ogHy
HerubpuausosaHHyro 2p-opbutans,
pacnosnoxeHHyro noa yrnom 90° k nnockocTtu
rubpuaHerx AO: -

NINOCKOCTE

25p2-A0 7 nmockocTs
5 PHCYHKA 5

| Ctpoenne atoma C B spA-rHOPHAROBAHHOM COCTOAH HH: 5
a - IPOCTPAHCTECHHAA OpHeHTalua AQ; .
6 - cxeMaTHYeCKOE H30DpaKeHHE. I 08.10.2023




CtpoeHue C=C cBa3un

= [leoviHas cBa3b aBnaeTcs covYeTaHuem 0- U m-
ceasen (xoTa oHa usobpaxaerca AByms
OAUHAKOBLIMU YepTOUKAMMU, BCeraa crieayet
YYUTLIBATb UX HEpABHOLIEHHOCTD).

» 0-CBA3b BO3HUKAGET NPU OCEBOM MepeKpLIBaHUMU
sp®-rmbpuaHLIx opbutanei,

= @ -cBA3b - Npu 60KOBOM nepekpbIBAHUU p-
opbutaneu coceaHUx sp°-rubpnanN3oBaHHLIX
aTOMOB Yriepoaa.
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CtpoeHue C=C cBa3un

O6pa3sosaHue cBaseu B mosieKyJsie 3TUneHa
MOXHO U306pasuTb cneaylolen CxXemoum:

OodpazoraHue qBoiHOHN cBAH C=C
9 o
H-.., H_H. @ H_ H M
8 ;e 8 H/ @1 w w
25p‘?- A0 ITHIIEH

C=C G-cBasp (mepexpbrmanme AO 2sp”—2sp”) u M—cBass (2p;—2p;);
C-H G-cBasp (mepexkpbiBaHie 2sp2 —AO yruepona u 1s—AO Bomopoza).
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CtpoeHue C=C cBa3un

o-Cea3un, obpasyemsie sp®-rubpuaHsIMm
opbutanammu, HaxoaaTcs B OAHOW
nnockoctu noa yrnom 120°.

TToatomy monekyna atuneHa umeer
NNockoe cTpoeHue :

IImocKoCTE

III0CKOCTE M- CEASH
- CBAZEH

Lae

C C

O

AToMHO-0pOMTAMBHAT
MOXE b

P
08.10.2023 h




HomeHknatypa ankeHos

= HA3BAHWUA ANKeHOB NPOU3BOAAT OT
Ha3BaGHUU COOTBETCTBYHOWMUX QJSIKGHOB
(nyTem 3ameHbI Cy(p@pUKCca -aH Ha -eH:

=2 atoma C — 3TaH — 3TeH;
3 atoma C —nponaH — nponeH

= [nasHaa uenb BbIbUpaeTca Takum obpasom,
4ytobbl OHa 0b6g3aTtenbHO BKNOYana B cebs
ABOUHYIO CBA3b.
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HomeHknatypa ankeHos

= HA3BAHWUA ANKeHOB NPOU3BOAAT OT
Ha3BaGHUU COOTBETCTBYHOWMUX QJSIKGHOB
(nyTem 3ameHbI Cy(p@pUKCca -aH Ha -eH:

=2 atoma C — 3TaH — 3TeH;
3 atoma C —nponaH — nponeH

= [nasHaa uenb BbIbUpaeTca Takum obpasom,
4ytobbl OHa 0b6g3aTtenbHO BKNOYana B cebs
ABOUHYIO CBA3b.
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HomeHknatypa ankeHos

= Hymepauuio yrnepoaHbIX aTOMOB
HAYUHAIOT ¢ 6nUxXHero Kk ABOUHOU CBA3U
KOHUa uenwu.

= Lluppa, 0bosHauarowas nonoxeHue
ABOUHOMU CBA3U, cTAaBUTCA 0b6bLIMHO nocne
CYPEPUKCa —eH.

= Ha nPMMep g 8 T 6 5 4. 83 @ 1
CH;~CHyCHyCH,~CH,~C= CH-CH,

CH;CH,~CH,~CH,

3-u-0yTHTOKTEH-2
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HomeHknatypa ankeHos

= B HOMeHKnaType passiIMyYHLIX KAaccoB
OpraHuvecKkux coeauHeHUU Haubonee
4YacTo UCNONb3YyOTCA Clieaylowme
OAHOBASNEHTHbIE PAAUKANBLI GSIKeHOB:

—-CH=CH,; e6usnun
-CH,-CH=CH, annwun

08.10.2023
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HomeHknatypa ankeHos

Ha3sosute cneaytoume ankeHsbr:
= CH,=CH,
» CH,—CH=CH,
* CH,—CH,—CH=CH,
» CH,—CH=CH—CH,
= CH,=CH—CH=CH,
» CH,—CH=CH,
|
CH

3

13




—

CTpYKTYpHas usomepus
afnikeHoB

1. N3omepusa yrnepopHoro ckenerta
(HauuHasa ¢ C H,):

CH,=CH—CH,;—CH, CH,=C—CH,
OyTen-1 CH3

METHINPONEH




CTpYKTYpHas usomepus
afnikeHoB

2. N3omepusa nonoxeHus ABOUHOW
ceasn (HauuHas ¢ C H,) :

CH,=CH—CH;~CH, CH,—CH=CH—CH,
OyTen-1 Oyren-2




—

CTpYKTYpHas usomepus
afnikeHoB

3.Mexknaccosas usomepus ¢
LUMKNoankaHamu, HauumHas ¢ C H, :

CH>
CHy=CH-CH3 +—CiHg—  / \
MPpONeH CHy L3
LMK JIOITP OXTAH
CH,—CH3>
CH,=CH-CH;-CH3 +—C4Hg — | |
CH,—CH3

OyTen-1

LMK 00y TAH
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TlpocTpaHcTBeHHaa nsomepus
aJsIKkeHOoB

= Bcneacrtaue xecTkou 3akpenneHHOCTU
ATOMOB NMOBOPOTHAS U3OMepuUs
OTHOCUTEsNIbHO ABOUHOU CBA3U He
npossnseTtcs.

» Ho cTaHOBUTCSA BO3MOXHOU YMC-NpaHC-
V|3OMCPV|Q: Sk e

08.10.2023 h




TlpocTpaHcTBEeHHaa usomepus
aJsIKkeHOoB

= 8 monekyne CH.-CH=CH-CH, rpynner CH,
MOTYT HaxXoAUTbCA NM6O NO OAHY CTOPOHY
OT ABOUHOMU CBA3U B yuc-usomepe, nubo
NO pasHbIe CTOPOHLL B NPAHC-U3OMepe:

18 YUC-H30DMED MPARC-H30DMED 08.10.2023




CsouCTBAQ aGnKeHOoB

M3myeckme csouichBa anKeHoB
U3MEHSAIOTCA B FOMOSIONrUYEeCKOM paay:
=ot C_,H, no C,H, - raser,
" HauuHas ¢ C H, - xuakocTn,

= c C,;H;, - Teepabie BewecTea.

= AnKeHbI NPAKTUYECKU HepaCTBOPUMELL B
BOAe, HO XOpOoLWO pacTBopaloTCA B
OpraHU4yecKux pacTBopuUTenax
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CsouCTBAQ aGnKeHOoB

Xumudeckue csouchea asikeHoOB
onpenensaroTca CTpoeHuem U CBOUCTBAMU
ABOUHOU CcBA3u C=C, KOTOpAa 3HAYUTENbHO
aKTUBHee ApYyrux cBaseu B MOJSieKyJiax
3TUX coeAUHEeHUW.

AnNKeHbI Xumudeckm bonee aKTUBHLI, Yem
GNTKAHBbI.

08.10.2023
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Peakuuu npucoeauHeHus

= ANlKeHbI BCTYNaroT B peakuuu ¢
PA3NUYHLIMU COeAUHEHUAMMU:

Pearent IIpoxykT THI pearuHH
HCl
- —:C = /\L I'naporanore HHpoOBaHHe
H Cl  (rumpoxnopupopanue)
O (H")
H2 - —:c — i\/— Il'upparauus
H
Br.
Z - —> Cl— ’\L I'anoreHHpo BaHHe
\C _C/ s Br Br  (6pomupopanue)
AN Kam. L
B - —(—(lj—(l_j -); IMonuMepH3aLHA
H, (N1) ~
—=C— f— I'uapupoBaHHe
H H (poccramoenenue)
KMnO, (H,0) -
- HO—/C—C\_OH Oxucnenne (1o Baruepy) 08.10.2023




"'wapuposaHue
(npucoeauHeHue BoaopoAaa)

= AnikeHbI B3GUMOAEUCTBYHOT C BOAOPOAOM
NpU HAarpesaHUU B NPUCYTCTBUU
metannos P+, Pd unu Ni:

t, Ni
H,C=CH—CH, + H, —— CH,~CHCH,

nponen Nponax
(np oninen )




"'wapuposaHue
(npucoeauHeHue BoaopoAaa)

= [TpucoeauHeHue BOAOPOAA K GTOMAM
yrnepoaa B asnikeHax nMpuUBOAUT K
NOHUXEHUO CTeneHU UX OKUCIIeHUs:

- S | -3 -3 -2 -3
H,C=CH—CH, + H, = CH,—CH;—CH,

= TToaTomy ruapuposaHue ankeHOB OTHOCAT
K peakuusm BOCCTAHOBIEHUS.

08.10.2023




"'wapuposaHue
(npucoeauHeHue BoaopoAaa)

= 3Ta peakumsa UCnosiblyeTca B
NPOMBILWNEHHOCTU ANA NOoJlyYeHUs
BLICOKOOKTAQHOBOro TOMJIUBA:

(CH,),C~CH=C-CH,

- CH,
CH : T — e

3 ——= CH;C—CH,~CH-CH,
CCH—C=CH. — CH, CH
(CH;),C-CH;~C=CH, 3 3

2,2, 4-mpune miane i au
CH, (1300KTAH)
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["anoreHuposaHue
(npucoeauHeHue ranoreHos)

= [TpucoeauHeHue ranoreHos NO ABOUHOW
cea3u C=C npoucxoamuT nerko B OOLIYHLIX
ycnosuax (npu KOMHATHOU Temnepartype,
6e3 kaTanusartopa):

CH3— CH=CH2 + Br; — CH3— CH —CHZ
RPONUNSH ]|3r ]§|’>r
1,2-oubpoanponan

= 3TU peakuum NpoTeKaroT Mo MexXaHU3MY
3N1eKTPOPUNIbHOro nNpucoeauHeHuUs

25 08.10.2023




-
'waporanoreHuposaHue

| (npucoeavHeHue ranoreHoBoOAOpPOAOB)

= Peakuus naetr no mexaHUsmy
3NEeKTPOPUNLHOro npucoeauHeHus ¢
reTeposIUTUYECKUM paspbIBOM CBS3eM.

= DNeKTPOPUIIOM aBnseTca NpoToH H* 8
COCTAaBe MOJIeKYJibI FanioreHoBoAopoAa

HX (X - ranoreH):

CH=CH; + HCl ——  CH—CH,
IINUAEH H Cl

XRAQPINAR

08.10.2023 L




'wapaTauus
(npucoeauHeHue BOAbI)

= fuaparauma npoucxoamt B NpUCYTCTBUU
MUHEpasibHbIX KUCMOT NO MeXaHU3MY
3NeKTPOPUNbHOro npucoeauHeHus:
CH,=CH, + H,O i (FHZ—(.FHI
IINUNCH H OH

IINURCE LU CRUPIN
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'wapaTauus
(npucoeauHeHue BOAbI)

= Peakuus npoucxoaut 8 NpuUcCyTCTBUU
MUHepanbHLIX Kucnot (aoHopa H*) no
MeXAHU3MY 3S1eKTPOPUSILHOIro
npucoeanHeHus:

+
1-a craguas: CHy=CH, + HY  —— CH3-CH,
+ +
2-a cragus: CH3—CHp + :0-H — CH3-CH;-O-H
H H

+
3-n cragun: CH3—CHy—O-H —— CH3;—CHy-OH + H'
H

28 08.10.2023




TTonumepusauma ankeHos

= 1. [Nlonumepusayusa - peakums
06pasoBaHUs BLICOKOMOJSIEKYNAPHOro
coeauHeHus (nonumepa) nytem
NocneAoBaTesSIbHOroO NpUcoeaUHeHus
MOneKysl HU3KOMONEeKynapHOro BelecTea
(moHOMmepa) no cxeme:

aM KaT. (_ M‘)n

08.10.2023




TTonumepusauma ankeHos

* Yucno n HasbIBaeTca cTeneHbro
nonumepusauumn. Peakuuu
nonumepusaLmm ankeHoes UAYT B
pe3ynbtare npucoeauHeHUa no KpaTHbIM
L E——

Kar.
nHC=CH, —>* (CH—CH—)R

RORUINALNRCH

30 : i NOAUARPORUNEH 08.10.2023




TTonumepusauma ankeHos

CBA3U.

31

2CH;y-C=CH,

CH,

uzobymunen

60% H,50,

CH
— CH; C CH= C CH,
CH CH

2,4 4- mpwemunnexmen -2

70°C

CH

—» CH; c CH,~C=CH,
CH, CH,

2,4, 4-mpm¢emunnenmex !

= 2. [lumepusayms ankeHos - obpasosaHue
AUMepa B pe3ynbTaTte peakumm
npucoeauHeHus .

= B npucytcteum muHepanbHOU KUCNOTLI
(aoHopa npotoHa H*) npoucxoaut
npucoeauHeHWe NpoOTOHA NO ABOUHOWU

08.10.2023
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TTonyyeHue ankeHos

= I. KpekuHr ankaHos:

t
CnH2n+2 B CmHZm E= CPHZP*Q’ iem+p=n

= Hanpumep:

C-Hye —— CH,—CH=CH, + C,Hj,

32
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TTonyyeHue ankeHos

= IT. OTwenneHue (3NMMMUHUPOBAHUE) ABYX
GTOMOB UNU rpynn atToOMOB OT cOcefHUX
aTOMOB yrnepoaa ¢ obpasosaHuem mexay
HUMU T-CBA3U ABYX TUNOB:

= Aeruaparaums
= lernAporanoreHUposaHue

08.10.2023
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TTonyyeHue ankeHos

» IT. OTwenneHue :

= pernapatauma (Npyu Temnepartype
meHee 150°C B npucyTtcTeumn
BOAOOTHUMAIOLWUX PeareHToB )

: H,S0,, 180 °C
| CH3—CH-CH> > CHz-CH=CH, + H,0

H OH
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TTonyyeHue ankeHos

» IT. OTwenneHue :

= [lernaporanoreHuposaHue
(OeruaporanoreHuposaHue
MOHOIanIoreHasIkaHoB NpU AeucTsun
CNUPTOBOro pacreopa Lyesioum)

CH3z-CH-CH; + KOH/crmipr —> CH3z-CH=CH; +KBr + H,0

> Br H

08.10.2023




TTpumeHeHue ankeHos

= AfIkeHbI NPUMEHSAIOTCA B KavecTee
UCXOAHBLIX NPOAYKTOB B NMPOU3BOACTBE
NONUMepHLIX MaTtepuanos (nNnacrmacc,
Kay4yyKoB, NMJieHOK) U Apyrux
OpraHu4yeckux BellecTs

08.10.2023




P
TTpumeHeHue ankeHos

= InmnieH (ateH) H,C=CH, ucnonbsyertcs
ANA NOSTyYeHUss MHOTUX OpPraHUYEeCKUX
coeavHEeHUWU.

FIEISATOPET B FTRSO] ) ¥ 0T PR

ZYie)ry g IR 1 rie Ly JTHITEH ST R0 1

Ha C=CHpz

Hopaaezeaie | LIRS THITEN
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TTpumeHeHue ankeHos

= [1ponunen (nponeH) H,C=CH,-CH, v
6ymineHb (6yteH-1 u 6yTeH-2)
UCNONb3YHOTCA AN NONy4YeHUs CNUpTOB U
NONUMepOoB.

» U306ymmneH (2-metunnponen) H,C=C

(CH.), npumeHseTca B npoussoacTee

CUHTETUYECKOrO KayudyKa.




1 .KoHTponbHaa pabota

1. Kakue mopenu cootseTcTBYIOT
MOJIeKyiaM ankeHoB?

B W




2. KoHTponbHaa paboTta

Haute HassaHUA cneayroWmx ankeHos,
NOSMYyYEeHHLIX U3 ASIKAGHOB:

- NponaH

- fAeKaH

- OKTaH

- 3TaH

- NeHTaH

- rekcaH

08.10.2023 L




3.KoHTponbHaa pabota

Ha3sosute coeauHeHue:
ci
HgC—(IZ'H—C=CH—CH3

CH;-CH,

OtBet 1: 3-MmeTUN-4-3TUNMNEHTEH-2
OtBeT 2: 3-MeTUn-2-3TUNNEeHTeH-3
OtBeT 3: 3,.4-anmeTUNreKkceH-2

OtBeT 4: 2-3TUN-3-MEeTUINMNEHTEeH-2
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4. KoHTponbHasa paboTta

CKONMbKO U3OMEpHLIX ankeHoB
cootseTcTeyeT popmyne C,H; ?

Otser 1: usomepos Het
Otser 2: Aga
OTtseT 3: Tpu

Otser 4: yYeTbIpe




5. KoHTponbHaa pabota

HdesovHasa cea3b asnsaertca coyetaHuem . . .

Oteer 1: asByx o-cBa3eu

Otser 2: AByX m-cBA3ewW

OTtBeTr 3: oaHOU O-CBA3U U OOHOU T-CBA3U
OtBeT 4: UOHHOU CBA3U U KOBANEHTHOU

csau
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6. KoHTponbHaa pabota

Kakoea rubpuamsauma atomos yrnepoaa B
MOJSieKysie afikeHa:

1 2 3 4
CH,-CH=CH-CH,

Oteer 1: 1 1 4 - sp?, 2 3 - sp’

Oteer 2: 1 n 4 - sp?, 2 n 3 - sp?

Oveer 3: 1 U4 -5sp3 2u3-sp

Oveser 4: 1 U 4 - He rubpuausosaHer, 2 u 3 -

sp®
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7. KoHTponbHasa paboTta

Haubonee xapaktepHbIMU peakumuamu
asIkeHOB ABNALOTCA:

Otser 1: peakuum 3amelieHus
OteeT 2: peakuuu npucoeaunHeHus
OteeT 3: peakuuu passnoxeHus

08.10.2023




