HenpeaejgbHbIE
YIJIEBOAOPOAbI




AJIKEHbI
(3TWJIEHOBBIE YIJIEBOAOPOAbI)

3TO YIJIEBOAOPO/IbI, COAECPKAIIUE B MOJIEKYJIE
OJHY JIBOMHYIO CBSA3b.

C H, obmasi popmyna (n=2,34....)
C:H4—>tien —3ren  CH:2 = CH:
C3:Hes — mponen CH:=CH - CH3
C4Hs - OyTen
CsHio - menTeH
CesHi2 - rexkcen
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dusnuyecKkue CBOMCTBA

I1o pu3uyecKNM CBOMCTBAM I THJICHOBLIC
YIJI€BOAOPOABbI 0JIM3KM K ajikaHaM. Ilpu
HOPMAJILHBIX YCJI0BUSIX yrieBoaopoasl C,—C, —
raspl, C—C. . — JKUIKOCTH, BbICIIHE
[pPeACTABUTEIN — TBEpAble BellecTBA.
Temneparypa ux mjiaBJeHUs U KUIICHUS, a TAKKE
IVIOTHOCTH YBEJIUYUBAKTCH C POCTOM
MOJICKYJISIPHOM Macchl. Bce ajIkeHbI Jierde Boabl,
[JI0X0 PACTBOPUMBbI B Hell, O[THAKO PACTBOPUMBI B
OPraHUYeCKUX PACTBOPUTEJIAX.
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DTUJNIEeH — ra3, nodyTtn 6e3 3anaxa,
NJI0X0 pacTBOpUM B BOJE.

CTtpoeHue 3TUJIE€Ha
C2H4 - monekynsipuas dopmyna

H N s H crpykrypHas
C=C cdopmMyna
AN

H >tunena




1. O0pa3oBanue ¢ -cBsizeH

Kaxnabiii atom C oOpasyert no 3 6-cBs3u (0aHY — ¢ cocexHuM aromom C u aBe
csa3u ¢ atomamu H). Ha ux oOpa3zoBanue yriiepoa 3arpayuBaer 3

3JIEKTPOHA (OAMH S-3JIEKTPOH U IBa

P-2JIEKTPOHA), I0YFOMY IPOHCXOAUT SP>-ruOpuaN3anus. R

Cxemaruyeckoe u300paxeHue CTPOEHUSI MOJIEKYJIbI 3THJIEHA

B pesysbrare Kaxablii aTOM yriiepoaa 06/1aaeT TpeMsi THOPUIHBIMHE Sp -

oOpoOMTAJIAMH, KOTOPBIE JIeKAT B OJHOM IJIOCKOCTH moj yriiom 120° apyr k

ApyTY. << A



Cxema obpa3oBaHus
Sp%-rmbpuaHbIX opbuTanen

e B rubpnansaumm y4yactByoT
opbutanm oaHOro s- n AByX p-
3/1eKTPOHOB:

+ DQ N 120°
== ' &

S 2p sp?




2. OOpa3zoBaHue m-CBSA3M

Y kaxaoro aroma C ecTb eié nmo oaHomMy 00J1aKy, KOTOpbIe B
ruOpUAM3aAIMU He YYACTBYIOT U COXPAaHAIOT opmy
NpPaBUJIbHBIX BOCbMepPOK. IlepekpbiBasich HAX U MO/
IJIOCKOCTbI0, OHH 00pa3yroT , KoTOpas
pacnoJiaraercs nmepuneHAuKyJIsAPHO K MJIOCKOCTH G- CBSI3EH.
JIBOMHAsA CBSI3b AJIKEHOB MPEACTABJISACT CO0O0M COYCTAHUE

G- U TT- CBSA3EH.
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3anomHure.
IIpocras (opaMHapHasi) CBA3b — 3TO BCeraa
G-CBSA3b.
B KpaTHBIX (IBOMHBIX HJIA TPOUHBIX) CBA3AX —
0/IHA G-CBAA3b, a4 OCTAJIbHbIE T-CBA3H.

G-CBSI3U BCeraa o0pa3oBaHbl TMOPUAHBIMU
opOuTaNSIMHU (HEMPABUJIbHBIMUA BOCbMEPKAMH).

M-CBSI3M 00pa30BaHbl HErHOPHUAHBIMHA
p — opOuTansaMu (NPpaBUJIbHBIMHA BOCbMEPKAMH).
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T- CBSI3b MCHCC IIPOYHA, Y€CM G- CBA3b.

B cBsI3H ¢ 3 THM, TI- CBSI3b JIETKO Pa3pbIBAaeTCHA H
[epexoauT B ABE HOBbIE G- CBSI3M B pPe3yJibTaTe
MPUCOeTUHEHHUS] 10 MECTY IBOMHOM CBSI3H ABYX
ATOMOB HWJIM I'PYIIII ATOMOB Pearupyrommux
BeliecTB. /Ijis1 ajikeHOB Han0o0Jiee THIIHYHBIMUA

ABJIAIOTCH PCAKIHAHU IIPUCOCANHCHUS.




N30oMepus aJIKEHOB

1) yenepoonozo cxkenema
CH,=CH-CH,-CH, CH,=C-CH,
Oyren-1 |
CH,
2-MeTHJnponeH-1
2) nonoxcenus 0BOUHOIL C8A3U

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

Oyren-1 OyTeH-2
3) medxncKkaacco8asa(UuKi0aiKanvl)
CH,=CH-CH, -CH, CH, - CH,
Oyren-1 | |
CH, - CH,
HUKJI00yTaH
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4) npocmpancmeennan (yuc-mpamnc-uzomepus)

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

H CH, CH, CH,
TPAHC - IHC -

3anomuure!

Ecian onuHaKoBbIE 3aMeCTUTEIN HAXOAATCH 110
O/THY CTOPOHY JIBOMHOU CBA3M, ITO M C—HU30MeEP,
€CJIM 10 Pa3HbIe — 3TO TPAHC—HU30MeEP.
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HoMeHK/1aTypa aJKEHOB

Ha3BaHue ajIKeHOB 10 CUCTEMATHYCCKOM HOMEHKJIAType 00pa3yroT u3
HA3BAHUU AJIKAHOB, 3aMeHAA CYPPUKC —aH HA —eH, HU(PPOoU
YKa3bIBACTCHA HOMEP TOr0 aT0Ma YIJIepoAa, 0T KOTOPOT0 HAYMHACTCH

NABOVMHAA CBA3D.

Iy1aBHas menb aTOMOB YIVIEPO/1a I0JIKHA 00513aTeJIbHO BKJIIOYATH
JABOWHYIO CBSI3b, M €€ HyMEPAIUIO MPOBOJAAT ¢ TOI'0 KOHIA ITIABHOM

enu, K KOTOpoMy OHAa OJIMIKe.

B HauaJjie Ha3BaHUA NMEPEYHCISIIOT PAAUKAJIBI C YKa3aHUEM HOMEPOB
ATOMOB YyIUIepPo/1a, C KOTOPHIMHU OHM CBsi3aHbl. Eciin B MoJiekyJ1e
NMPHUCYTCTBYET HECKOJIbKO OJMHAKOBBIX PAAMKAJIOB, TO UG poi
YKa3bIBAETCHA MECTO KAaKI0I0 U3 HUX B IVIABHOM LENHU U Mepea ux

Ha3BAHHUEM CTABAT COOTBETCTBCHHO IIPUCTABKH: 0u-, mpu-, mempda- u

. <A»



XUMHYECKHeEe CBOMCTBA AJKEHOB

1) Iopenue
IIp¥ CKMTaHUU HA BO3JyXe AJIKeHbI 00pa3yroT
YIJICKUCJIBIN ra3 U BOAY.

C2H,+30,—2CO,+2H,0+Q

2) OkuciieHue —
KAa4eCTBEHHAs peaKIUs HA JBOMHYIO CBA3b

(pacTBOpPbI OKUCIUTEIEH 00eCIIBEYHBAKTCH)
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IIpu OKHCJICHUH AJIKEHOB Pa30aBJIeHHBIM
PACTBOPOM IEPMAHIraHaTa KajJus o0pa3ylrcs
JABYXaTOMHBIEC CIIAPTHI — INIMKOJIMU (peakuusa E.E.
Barnepa). Peakuus nporekaer Ha xoJ10/e.

3H,C=CH, + 2KMnO, + 4H,0 — 2MnO, +
2KOH + 3CH,—CH,

| |
OH OH

B pe3yabTare peakuuu HadM01aeTCa 00ecCliBeYUBAHME
pacTBOpa NEPMAHIAHATA KaJIHSL.

Peakuust Barnepa ciay:kuMT Ka4yeCTBEHHOM MPo00i HA
TBOVMHYIO CBSI3b.

H,C=CH, + [O]+HOH — CH,-CH, »>Tuien-
| | IVIMKOJIb



3) Peakuuu npucoeauHeHu .

a) Ilpucoenunenue rajgorenoB - I anozenuposanue.
AJIKEHBI IPHA O0BIYHBIX YCJIOBHAX NMPUCOECTUHAIOT
raJioreHbl, IPUBOJAS K AUTAJI0Ore€HONPOU3BOIHbIM
AJIKAHOB, COMEP-KANIMM aTOMbBI rajioreHa y
COCEeTHUX YIVIEPOAHBIX ATOMOB.

H2C=CH2 + Br2 — BrCHZ—CHZBr
C2H4 + Br2 — C2H4Br2 aubGpomMaTan
C2H4 +Cl2 —» C2H4Cl2 pauxsiopaTan

IIpuBeaeHHas peakuus - o0eclBeYUBaAHME
ITHJIEHOM OPOMHOM BOJAbI SABJISIETCS
KA4YeCTBCHHOU peaKiyed Ha IBOMHYIO CBA3b.
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0) Tuopuposanue — npucoeounenue 6000pooa.
AJIKEHBI JIETKO MPUCOCAUHSAIOT BOAOPOI B
npucyrcreuu karaausaropos (Pt, Pd, Ni) oopa3sysn
npeaeJbHbIe YIJIEBOAOPOAbI.

CH2=CH: + H2 —» CH3-CHs3s
C2:H4+H2 > C2Heé 3Tram tkat

B) IlpucoenuHeHne rajioreHOBOA0POI0B -
T'uopozanozenuposanue. ITUJIeH U €ero roMoJIOru
MPUCOETUHAT raJOreHOBOAOPOAbI, IPUBOAA K
raJoreHonpou3BOAHbIM YIVIEBOAOPOIAOB.

H:2C=CH2 +HCI — CH3-CH:2C(1
C2H4 +HCI — C2H5CI xuaopa3Tan
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IIpucoeauHeHHE raJJOreHOBOAOPOIAOB K
MPONUJICHY U APYTUM HECUMMETPUYHBIM aJIKeHAM
IMPOUCXOAUT B COOTBETCTBUHU ¢ mpaBujioMm B.B.
MapKOBHUKOBA (6000p00 npucoeounsaemcs K
Hauobonee 2uopo2eHU3UPOBAHHOMY AMOMY Y21epood
npuU 0BOUHOUL C8A3U, MO eCMb K AMOMY y21epood ¢
HAUOOTIbUIUM YUCTIOM 86000PDOOHBIX AMOMOB).

CH,—~CH=CH, + HCl — CH, - CH(C])-CH,
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Tuopamayusa. B npucyrcTBUM MUHEPAJIbHBIX
KHUCJIOT AJIKEHbI IPUCOCANHSAIOT BOAY, 00pa3yst
CIIMPThI. e

CH,~C=CH, +H,0 — CH,-CH(CH,)-CH,

CH, OH

Kak BUIHO, HAIIpaBJICHHE peaKI Uil TuapaTanuu
onpeaeasiercss npasujioM MapkoBHHUKOBA.

r) l uopamayus — npucoeounenue 600vl

C2H4 + HOH — C2H50H »3THI0BBbIA CIIUPT
(3TaHo.J)
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4. Honumepuzauusn - 310 NPOUECC COCAUNHECHUS
MHOI'MX MAJIECHbKHX OJIMHHAKOBBIX MOJIEKYJI B OHY
00JIBIIIYI0 MOJIEKYJIY.

Ilpu mosiuMepu3anuy JBOMHbIC CBSA3H B
MOJIEKYJIaX UCXOAHOI0 HelnpeaeJbHOIo
coequHeHud ""paspbiBalorca’’, M 3a cyeT
00pa3yrlomuxcs CBOOOAHBIX BAJIEHTHOCTEH ITH
MOJIEKYJIbI COeTUHAKOTCS APYI € APYrOM.
IHoaumMepu3anusa aJKeHOB BbI3bIBACTCS
HATpEeBaHUEM, JaBJeHUEM, 00JyYEeHUEM,
HeicTBHEM CBOOOTHBIX PAIUKAJIOB W
KATAJIU3aTOPOB. B ynpouieHHOM BH/Ie TAKYIO
pPeakiuIo HA NpuMepe STUIIEHA MOKHO
HPEeACTABUTD CJACAYIOIIUM 00pa3om:

nCH,=CH,— (-CH,-CH, -)_

STUJIEH NOJHUITUJIEH ﬁ'A}'



IloryueHHe AJIKEHOB

1) /lecuopuposanue (omuienenue 6000pooa) aiKaHos
IPU NMOBLIIIEHHOW TeMIIepaType ¢ KaTaJu3aTopoM.

CH3-CH3 — CH2=CH2 + H2
C2He¢ — C2H4 + H2 t, kat

2) /lezuopamauus (omuwienienue 600vt) CNUPMOE
IIPU HATPEBAHMH ¢ BOAOOTHHMAIOIIMMHU CPEeACTBAMH
(KOHIEHTPUPOBAHHASA cepHasA WK pochopHas
KHUCJIO0THI) WM IPU MPONYCKAHUU MAPOB CIIUPTA HA/
KATAJIM3ATOPOM (OKHUCH AJTIOMUHHUSA).

CH3-CH2-0OH — CH:2=CH:+H20

C2H50H — C2H4 + H20
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IlpuMeHeHne AJIKeHOB

AJIKeHBI HIMPOKO MCIOJb3YIOTCH B
MPOMBIIIJICHHOCTH B Ka4eCTBE HCXOAHBIX BelIeCTB
JJISI TIOJTYYEeHUS] MHOTMX Ba)KHEHIIIMX MPOAYKTOB.

Hauo0oJib111ee 3HAYCHUE HMeEeT dDTUJICH U ero
IIPOMU3BOHBIE.

IlpuMeHeHre dTUJICHA U €ro
IIPOU3BOAHBIX:
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\‘.} Nerels ',.,,:},r .'.gunw.
, \)% AGRO-UKRAIN

JTUJIeEH YCKOPSAET co3peBaHue naoaoB




B KkayecTBe Ton,mBa




ans MNoJIY4EHNA aJIKaHOB



Www.pasker.ni - npodaxga asmoaanyacmeil ONmoM u 6 poswiLy

ITUNEHININKONb — A1 Nony4dYeHUs aHTUMOpPU30B,
TOPMO3HbIX XUAKOCTEN



dnxnopaTaH — pacTBopuUTenb



p - ".

.
e ad i

OunxniopaTtaH — ans 6obb6bl C BpeanTensamu
(oKypuBaHMe 3epHOXPaHUNLL)



InbpomaTtaH — aHTUAETOHaUMoHHasa nobaBKa B
TOMJ/INBO




HexoTopsie 3K3eMIIAPE THCTONAZHKIX IOPOJ AEPEEbEB CTPAJAIT OT
HeOQIBOIHX KVIKOB, Ha3hIBAEMBIX KVEKAMH-TOTHIBIIHKAME

OnbpomataH — ansa obpaboTkn 6bpeBeH oOT
TEPMUTOB U XXYKOB



\‘

A

> \ \ 6)
1\ \./ -

XnopaTtaH, bpoMaTaH — Ans HapKo3a
Npun Nerknx onepaumax




STUMNOBbLIN CMUPT - PacTBOpUTENb, aHTUCENTUK B
MeauumHe , B MPOU3BOACTBE CUHTETUYECKOro
KayuyykKa...
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B) Tpyb6bl




') CaHTexHuKa




) N3onaumna nposoaoB U
Kabenen

é.

:
)

\
_




)X) Kapkachbl kKaTtyuwek




3) bpoHenaHenu B
6poHeXxunerax




N) NpeameTbl 6biTa







Mcnonb3ysa npe3eHTauuto
3anoJiHuTe Tabnunuy



[IpuMeHeHue 3TUuJ1eHa

CBOMWCTBO (zamucars [IpuMeHeHne

IpUMEPHI PEAKIHN)

1. F'opeHune

2. lNpucoeanHeHue ranoreHos

3. lpucoegmnHeHue
Boaopoaa (rmapnpoBaHue)

4. [pncoeanHeHne
rasoreHoBO40POAOB
(rmagporanoreHMpoBaHue)




CBOUCTBO

[lpyMeHeHune

5.[1lpucoeanHeHme oAbl
(rmppaTtauuns)

6. OKncneHne pacTtsopom
KMnO4

/. 'lonumepunsayms

8. Ocoboe cBOUCTBO
3TUNEHa




Tect

1. BemectBa ¢ obmen cpopmysion CnH2n oTHOCATCH K Kilaccey:
a) AJIKaHOB 0) anKuHOB B) AJIKEHOB ) apeHOB

2. BemectBo, popmyiia koroporo CH,CH CHCH,, saBisiercs:
a) aTKeHOM 0) cnupTom B) AIbAETHAOM  T) KapOOHOBOW KHUCIOTOH

3. Kakoil BH]] THOPHIH3AI[HH XapaKTepPeH JJIs1 AJIKeHOB:

a) SP 6) SP? B)SP*: )P

4. Hsomepom CH, - CH = CH - CH, - CH, sasisiercs

a) TIeHTaH ©) mentreH — | B) rekceH—2 1) 2-MeTU/HIPOTEH — 2

S. Peakiusi rHIpHpOBaHHs XapaKTepHa JUIs
a) CJIOKHBIX 3¢pupoB  0O) CIUPTOB  B) AIKEHOB  T') KapOOHOBBIX KUCIOT

6. K PEAaKIHH 'HApPpaTalHH OTHOCHTCs:
a) CH, +H,0= C,H.OH pCH. = CH, +H,
86 N Cl = CI.Cl+HCl r) C.H.OH=CH,+H,0

7. K peakiinu raiporajiorecHHpOBaHHs OTHOCHTCSI:
fSEESCH=—CH, — CH, > CH,=CH -CH, -CH, + H,
6) CH, =CH - CH, + HCl - CH, - CHCI - CH,
RIS = C,H Cl+HCl

e HOH->CH, +HO




