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A Knaccugpukauus: ankaameHos

1. ANKaaweHst ¢ KYMYSIUPOBAHHBIMU
(NpUMbIKalOWUMU) CBAAMMU:
CH2=C:CH-CH3
byraauen-1,2

2. ANKaAUeHbI ¢ U30SIUPOBAHHLIMU CBA3AMMU:
CHZ = CH - CHZ - CH - CHZ
TTeHTaaueH-1 4
3. ANKaaueHbI ¢ CONPAKeHHLIMU CBA3AMM:

CHZ - CH — CH - CHZ




N3oMepud arkadueHoB

CmpykmypHas.
[ MToAOKEHUS } [Mexw\acco&m ] [ YerpoaHozo}
dBouroii cBs3u SOHamI CkeAema
= g CH,=CH-CH=CH-CH,
CH,=CH-CH=CH, CH,=C=CH, neHmadueH-1.,3
dymadueH-1,3 nponaduen (arnex)
CH,-CH=C=CH, Va CH,
SymadueH- 1,2° C.H, CH,=CH-C=CH,
X{ 2.-Memurdymaduer-1,3
CH,-C=CH
VlPOV\MH
HpocmpchmGeHHaﬂ.'
[I‘ eoMewxpuuec:(ag]
CH=CH CH/~=CH
\C = < i \C c<
. H”

3
Yue -neHMadueH-1.,3 MPaHC -neHMAOUEeH-1.,3
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Puznyeckve CBOUCTBA sal:

byrtaaueH -1,3 (OueuHw1)—JIETKO
CKKAIOIIMMCA T'a3 C HEIIPUATHBIM 3aIlaxomM, ty.=
-108,9°C, ty.= -4,5°C; pacTBOpsieTcs B 3(UpeE,
OeH30J/1e, He paCTBOPSIETCS B BOJIE.

2- Metunbyraguen -1,3 (usonpeH)—eryuas
KUIKOCTD, t;.= -146°C, ty.= 34,1°C; pacTBOpseTCA B
OOJ/ILIIIMHCTBE yIJIEBOJOPOAHBIX PaCTBOPUTEEMH,
3(upe, CIUPTe, He PaCTBOPSIETCS B BOJE

<A>



2-xnopbyTaamnen-1,3 (xaoponpen ) -

becugeTHan XMAKOCTb, ty,n = 59,4 °C, thr =-130 °C,
HepacTBOPUM B BOAE , PACTBOPHM B OOJIBIIUHCTBE

OPTraHUYICCKHUX paCTBOpHTCHeﬁ



HOJIYYEHHE AJIKA/THEHOB

1. Tlomy4yeHue qEBHHHNA B3 STaHONA (MeTox Jlebenena):

H
| 425°C, ZnO, AL,O, H_ H
H-C-C > C=C ¢ 3 H,O - nepssiii 3Tan (Aer@apaTanusa 3TaHOIA)
| | H H
HH aTeH
3TAaHOJ
0,
B B = 425°C, 700, ALO;  H_ H )
=€+ E=C_ - _C=C-C=C__  +H:! -BTOpoii
H H H H : S R : stam
aTeH HH (mermmpupoBaHHE 3TEHA)
JHBHHHII
425 °C, ZnO, ALO;
2C,H;0H > CH,=CH-CH=CH, + 2H,0 + H»1 - CyMMapHOE yp-€
3TaHOI THBHHHI p-mu Jlebenena
2. Ilomydenue XmopompeHa:
CuCL NH4CI
2CH=CH —> CH=C-CH=CHj; - nepBbiii 5Tan (IEMEpH3aIHa alCTHICHA)
AETHIICH BHHHIANCTHICH
Hg™" t
CH=C-CH=CH,+ HCl —> CH,=C-CH=CH, - BTOpOi# 5Tan (THIpOraIoreHHPOBAHHE)
BHHHJIANETHIIEH | BHHH/IANCTHIICHA)

Cl
2-xmopbyragaen-1,3
(xnoponper)



3. JerHapHpOBaHHE aKaHOB.

t, Cr,03
CH;-CH;-CH,-CHj3 > CH,=CH-CH=CH; + 2H)1
Oyran JHBHHHAT
t, Cr,0;
CH3—(|3H—CH2-CH3 > CH2=f-CH=CH2 + 2H,t
CH3 CH3
2-MeTHNOyTaH 2-meTHn6byragmen-1,3

(asonpen)

IlpH NerHAPHPOBAHHH ATKAHOB MOJIy9aeTcAd CMECh H30MEPOB AJIKHHOB H alKagHeHOB. YTOOBI MOBHICHTH
BBIXOJT aTKaJHEHOB, P-IIHIO INPOBOJAT B JBE CTAIHH - Ha IepBoH HeruapHpyioT c¢ kat CryO3 B ALOs3,
nmoxrygas ankeHsl, namee kat mensior Ha MgO H ZnO, B pe3ynsTare 4ero moiry4aroT OONBINHH BBIXOX
aTKaJHEHOB B CMECH.

4. I[errmporanorennponanne JHT aJIOT'CHAJIKAHOB.

Ha JHTAJIOT€HAIIKAaHbI, Y K-PBIX aTOMBI IallIoOT€¢Ha CBJA34aHBI ¢ HECOCCOHHMH aTOMaMH C, J]eﬁCTBYIOT
CITHPTOBBIM P-POM INETOTH:
t
CH;-CH;-CH;-CH; + 2KOH upr pp — CH,=CH-CH=CH, + 2KCl1 + 2H,0
| | JTHABHHHI
Cl Cl
1,4-mExnopbyran



5. Jlermaparanus IBYXaTOMHBIX CIIUPTOB (JIOJIOB).

H,S0,, 180 °C
CHz-CHz-CHz-CHz > CH2=CH-CH=CH2 + ZHzo
| | JUBHHII

OH OH
Oyranauoi-1,4







XHUM. CB-BA AJIKAIUEHOB

P-ITUA ITPUCOE/IMHEHU A

1. T'anoreHupoBaHHE.

1 MoJB rajioreHa:
CH,-CH-CH=CH; - 1,2-npucoenunenue (20%)

||
Br Br
3,4-mubpomOyTeH-1

CH,=CH-CH=CH, + Br;, ‘

Oyranuen-1,3 CH,-CH=CH-CH; - 1,4-npucoenunenuc (80%)

Br Br
1,4-mubpomOyTeH-2

Hamnpasiienue p-iuy 3aBUCHUT OT t.

2 MOJIb TAJIOI'CHA:

CH,=CH-CH=CH, +2Br, —> CH,-CH-CH-CH,

Oyramuen-1,3 | | | |
Br Br Br Br
1,2,3,4-TeTpabpoMOyTan



2. T'mapupoBanue.

1 mois Hp:

CH2=CH-CH=CH2 -+ Hz
OyragueHn-1,3

2 moun Hj:

CH,=CH-CH-=-CH, +2H,
oyraaueH-1,3

Ni, t

CH;-CH,-CH=CH,
oyTeH-1

—

Ni, t

CH;-CH=CH-CH;
OyTEH-2

> CH;-CH,-CH,-CH;
OyTan



3. I'maporaaoreHupoBaHUE.

1 MOJIB TAJIOTEHOBOIOPOAA:
CH;-CH-CH=CH,

Br
3-6pomOyTeH-1

CH,=CH-CH=CH, + HBr ‘

Oyramguen-1,3 CH;-CH=CH-CH,

Br
1-6poMOyTEH-2

2 MOJIb raJJor¢HoBoopoAa:

CH,=CH-CH=CH,; +2HBr —> CH;-CH-CH-CHj;
OyranueH-1,3 | |
Br Br
2,3-mubpomOyTan



4. T'mpparanus.

1 moms H,O:
CH;-CH-CH=CH,
H,SO,, t OlH
CH,=CH-CH=CH, +H,0 GyTen-3,01-2
OyragueH-1,3
CH;-CH=CH-CH,-OH
OyreH-2,0i1-1
2 monbs H,O:
H,SO,, t
CH,=CH-CH=CH, +2H,0 —> CH;-CH-CH-CH;
OyraaueHn-1,3 I I
OH OH

Oyranauon-2,3



5. IlomaMepH3aIys.

KaygykH - poIyKTHl HONHMEDPH3ANHHA JHECHOBEIX YB ¢ CONPsDKEHHBIMH NBOHHBEIMH CBSI3IMH H
HX IIPOH3BO/HBIX.

kat
nCH,=C-CH=CH, —> (-CH,-C=CH-CH,)n @SN Wu300pCHOBEI (HATYPAIBHbIH) KaydykK
|

|
CH; CH;

H30IIpEH

kat
nCH,=CH-CH=CH, ——> (-CH,-CH=CH-CH;-)n - OyTaJlHCHOBEIH KaydyK

JHABHHHAI

kat
nCH,=C-CH=CH; — > (-CH,-C=CH-CH,-)n - XJIOpOIPEHOBEI KaydyK

Cl Cl

XJIOpOIpeH

COlIOJ'!llM(’pBZ)alIHﬂ - MOMHMCPH3aIiiA MOHOMCPOB, IPHHAJICKANHAX K pa3HbIM KlIaCCaM VB.

n CH=CH-CH=CH, + n @'CH"CHz—) ~CH;- CH=CH-CH,~ CH-CH;~

O6yramaen-1,3 BHHHJIOCH301 OyTamEeHCTHPOILHBIH
(ctmpon) KayIyK

*

CHHTCTHICCKHE KAYIYKH



[IpupOoIHBIM UCTOYHHKOM HATYpPaJbHOIO KaydyKa (CIOBO «KaydyK» IEPEBOMUTCA KaK «CIIE3BI JEPEBAy)
SBJI-CSI MUIIEYHBII COK Kay9yKOHOCHBIX PacTCHHUI, H-p, COK pacTeHud u3 IOxHOoM AMepuKkH reses (J1aTekc,
B K-pOM COOCTBEHHO Kaydyka ~ 30%). Kaydyk CHHTE3UpyeTCs B IUIAaCTHAAX, a KOHKPETHO, B
JIEHKOIUIacTaX KJIETOK KaydyKOHOCHBIX PAcTECHHI, K-pbl€ fABI-CS (paOpHKaMH MO IPOM3BOJCTBY pasll.
H30IIPEHOUJIOB.

H3onpenonabl (MOJICKYJIBI, IIOCTPOCHHBIE U3 HECKOJIBKHX MOJIEKYJ HM30IpEHA) - OYECHb
pacpoCTpaHEHHBIE B PAaCTUTEILHOM MUpPE B-Ba. BOJIBIIYIO IPYIIly U3 HUX COCTABISIOT KApPOTHHOM/DI,
IIPUJIAOIIHE XAPAKTEPHYIO OKPACKy MOPKOBH U JIp. OBOIIAM.

HarypanpHbIll KaydyK U3BECTEH ¢ JaBHHX BpeMEH. OO0 3TOM MarepHalie IPEICTABUTEIH IUBIIN3AIUN
y3Ha 500 JieT Ha3ajg ¢ OTKPBITHEM AMEPHKH OT HHACUIIEB, KOTOPBIE M3rOTABIMBAINA U3 KaydykKa
IIpeaMETHl  O0MXO0Ja, OACKTy, O00YBb. OIHAKO, II0-HACTOSAIEMY BOCTPEOOBAHHBIM KaydyK CTal
CpaBHHTEIILHO HenaBHO, B 30-x rojgax XIX croaermsa: Yapan3 I'yapup B 1839 r. m300pers mpoliecc
BYJIKAHH3aHM (HarpeBaHUE KaydyKa C CE€poil), HOIYYMIl PE3UHY, IO CBOIICTBAM IIPEBOCXOJISAINILYIO
YUCTHIM KaydyK. C 3Toro u Hadaiocek €€ mmpokoe npuMeHeHue. K 1919 r. Ha pbIHKE yKe CyIIeCTBOBAIO
CBBIIIIE COPOKA THICAY BUIOB U3JIEIIUI C IPUMEHEHHUEM 3TOI0 MaTepHalia.

B XX Beke ¢ HMOSBICHHEM aBTOMOOMIBHON IPOMBINUICHHOCTH CTal PacTH CHPOC Ha PE3UHY, 3HAYUT U
Ha KaydyK. [loaToMy Ha Kaydyk, mOIydaeMbIii U3 COKa reBed, nossuwicsa aAcounutr. B Kazaxcrane onHO
BpEMS BRIPAIMBAIIN JIPYroe KaydyKOHOCHOE PACTEHUE - KOK-carbi3 (poa OyBaHYHMK), O4EHb ITOXO0XKHUI Ha
OJTyBaHYHK OOBIKHOBEHHBIN. COK, K-pbIil BBIIETSICTCA U3 CTEOJISI OTyBaHUMKA Ha CIIOME - TOXKE JIaTEKC, HO
C TOpPa3/10 MEHBIIUM COJICP)KaHUEM KaydyKa.

B nagane 30-x rogoB XX B. B CCCP yu€npmM-xumukoMm CepreeMm BacmiseBudeM JleOeieBbIM OIYyIECH
OyTaIMCHOBBII KayqyK



KauecTBeHHBII KaydyK HMEET cTepeoperyJIsipHoe CTp-e, T.e. 00pa3yeT IenH C IIC-OpHeHTaIuell:

HBC\C_C /H HBC\C—C /H
P " Vil "
— CHj CH;—CH, CH,—

MUC-TIOJIINHU3OIIPEH
OT0 obecrmeuynBaeT N3JCIIUAM U3 KaydyKa TAKO€ Ka4YE€CTBO KAK ynmpyrocrb - CIIOCOOHOCTH BO3Bpamiarb

IepBOHAYATRHYIO opMy mocie gedopmanun.
CrepeoperyIapHbIi OyTaJNeHOBBII KaydyK Ha3bIBACTCS JHBHHHJIOBBIM.
B mponecce BynkaHH3anmuu KaydyKa cepa CO3JaéT OUCYIb(IIHBIE «MOCTHKH» MEXAY MOTIMMEPHBIMU

OEIsIMHU, CIMUBAs UX MCEKIAY co00Iii.

1.:..-

e
peboon—

BynkanmsupoBaHHBIIT Kaydyk HasbiBaercs pe3mHod (3% cepp). Uem Oompme Oymer Takux
MICYIb(UIHEIX MOCTUKOB, TEM MEHee 3JIaCTUYHBIM OyaeTr Marepuail. B xorme koHnos (cepsl 30%), oH

CTAHET TBepI[I)IM Taxkoit MaTe€pHall Ha3bIBAC€TCA 300HHT



P-ITMU OKUCJIEHUA

1. IlomHoe okucnenue (ropeHue).

C3H4 + 402 Sl 3C02T + 2H20
IIponmajucH

2. Oxuciaenne KMnOy4.

a) MATKOE€ OKHCIIEHHE:
[O]
CH,=CH-CH=CH; + KMnO4 + HO0 ——> CH,-CH-CH-CH; + MnO,| + KOH
Oyraen-1,3 |-
OH OH OH OH
Oyranrerpaon-1,2,3.4

0) ’KecTKOe OKUCIIEHHE:

t
CH,=CH-CH=CH; + KMnO;, —> KOOC-COOK + K,CO; + MnO,| + KOH + H,0

Oyraguen-1,3 OKcanar Kalus

t
CH,=CH-CH=CH; + KMnO4 + H,SO4y —> HOOC-COOH + CO,t + K;S04 + MnSO4+ H,0

Oyraguen-1,3 maBejeBasd K-Ta

t
CH2=CH—CH=CH2 o KMllO4 + KOH —> KOOC-COOK + K2Mn04 G o K2C03 2 HzO

Oyraguen-1,3 OKcanaT Kalms



I'a;loreanpoBanune I'napupoBanne
LN

I'uaporajiorenupoBanue I'naparanus
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ITPUMEHEHHUE KAYYYKOB

bosblnas 4acTh MPOAYKIMK PE3MHOBOIO THUIIA IPOM3BOJMUICI HAa OCHOBE CHUHTETMYECKMX Kay4YyKOB.
HaTypaJlbHBIil KaydyK B YKCTOM BUJIE IPAKTUYECKU HE UCIIOB3YETCS U3-3a €T0 MOBEJ[CHUS IIPU HU3KUX U
BBICOKHMX TeMIlepaTypax. ByJIkaHW3MpOBaHHBINA K€ HATYpPaJbHBI KaydyK Yalle BCEro CIY)KHUT ChIPhEM
JUISL TIPOM3BOJICTBA PE3MHBI M BCEBO3MOXKHBIX M3/ienuii u3 HeE. [loMMMO ITPOM3BOJICTBA IMUH U PE3UHBI
HATYPAJIbHBIA M CHHTETUYECKHE KaydyKU WCHOJB3YIOTCS JUIS MPOW3BOJCTBA JIATEKCA, JIAKOKPACOYHBIX
M3JICNIANA, KJIEeEeB, HAaKIeeK, KAHICISPCKUX MPHUHAJUICKHOCTEH, WIPYIIEK, HEKOTOpoil Mebelm,
KOHTPAI[ENTUBOB, II€PYaTOK, 00YBH, TKAHEH U OJICXK/IbI, IIOKPHITHIA JUIS 10Ja, MUIAHTOB, TPAHCIIOPTEPOB,
IPUBOJIHBIX PEMHEHN, aMOPTU3aTOPOB, AIEKTPOU3OJIIIMOHHBIX MaTepranoB. Takxe HaTypaJbHbII KaydyK
HCIIOJIB3YETCS B CTPOUTENBHOM cdepe Ui MoAu(uKauy OeTOHA U JPYTUX CTPOUTENBHBIX CMecei
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Bonpocwt ona camokonmpon:

YT0 Takoe anKaaueHbI?

Knaccudukanuys aakaaieHOB.

H3oMepus 1 HOMEHKIaTypa ajaKaJueHOB.

du3nueckue CBOMCTBA aJIKaJUEHOB.

Oco0eHHOCTH peaKIuil MPUCOSTUHEHMS Y aJIKaJIMCHOB.

YTo Takoe conmoauMepr3aIus?

Yto Takoe Kayuyyku?

[IpupoaHble HCTOYHUKH Kay4YyKOB.

YTo Takoe N30IPEHOUIBI?

UYto Takoe BynkaHuzauusa? Korma u kem H300peTE€H 3TOT mpoiiecc?
UYto Takoe ynpyrocts? Uto obecrneynBaeT ynpyroctb Kayuyka?
Yro Takoe pe3nHa?

Yto Takoe 300HUT?

Kem n xorma B CCCP nony4eH nepBblii CHHTETUYECKAN KaydyK?
dopMysia U Ha3BaHUE HATYpaJIbHOIO Kaydyka?

DopMyJIbl U Ha3BaHUSI CHHTETUYECKUX KaydyKOB?



