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1. NPEAEJIbHBIE YINMEBOOOPOAbI

HomeHknaTypa

3agaua 1.1.

[IpuBenenHomy HIbke yrieBogoponay pdaite Ha3zanue mno IUPAC u
palroHaIbHOW HOMEHKJIATypaM, YKaKUTE CKOJIBKO TIEPBUYHBIX, BTOPUYHBIX,
TPETUYHBIX M YETBEPTUYHBIX ATOMOB YIJIEpOJa COACPKHUTCS B ajiKaHe.
M30MepoM Kakoro yrieBoJopo/ia HOpMaJIbHOTO CTPOCHHUS SIBJISIETCS TaHHBIN

yraesoaopoa? Hamuiure ero 6pyrro-gopmyiy.

a) 0)
CH,-CHy CH,-CH;
HyC—CH,-CH H3C—CIZH—CHZ—CIZH2
CH,-CH—CHjg HsC—CH, "' CH,-CHjs
CH;
B) r)
GH2CH, HyC—CH,.
HyC—CH-CH,—CH ch\CH_CH3
CHs GH=CH, HyC” _CHs
CH, CH, CH_
CHg
1) e)

CHg CHy
HsC— CH CHg HaC  CH,"CH—CHg
HsC— C CH,- C CHs HyC—HC—CH

cI:H2 CH, CH,

CHs CH,-CH,

i) 3)
CH CH
CH; CH, HyC—CH
HaC—HC— C C CHs HsC—H,C— c CH—CH;
HaC  CHy CHs HaC— CH CH,
CH,



T

HaC
—HC—CHj

\
HyC—HC—CH
HsC

1)
CHj

|
H3C_CI:—CH2'CH3
H3C_H2C_CI:_CH2'CH3
CH,

H)

HsGC  CHs
H3C_|_|IC_CH2_CH2_/C_C:\_CH3
H3C H3C CH3

)
HsC. .CHj
H3C CH CH3

HsC—HC—CH— CH—CHs

c)

GHa

H3C—HC~CH,
HsC—HC—CH

H3C CHZ_CH3
y)
H3C—CH CHg
HsC— c CH,—CH,- CH

CH3 CH3

HoC—CH—CHy-CHy
HsC—H,C— c CH—CHjy

H,C— CH CH,
cH3
M)
CHa CHs
HsC—HC— C CH,-CH,- CH
H3C CH3 CH3
0)
H3C_(,3H2 CH,-CHj
CH CH,
H3C—H20
p)
GHa
H3C_C_CH3

HsC—HC~ C CH—CHj
HeC  CH, CHa

H3C_H2C
|
Hzc\ ?H3
H3C_H2C_CH2_ /C_CH_CH3
H,C
|
CHZ-CHg
b)
G CH
HyC~HC—CH—CH—CH,~CH—CH;
CH; CH,

|
H3C_CH_CH3



X) )
GHa GHa
H3C—CI:H CI:HS HSC_CI:H
H3C—H2C_CH2_C|:_CH_CH2_CH3 H3C_CH2_(I:_CH2_CH2_CH3
CHj CHj,
q) 1))

H3C CH3 CH3 CH3
H,C— C C C CH, CHa HyC— CH CHg
HoC CH3 CHy H3C— CH— CH,—CH,— CCH

CH CH3

1Y) 3)
HsC, CHj CHs HsG  CHs
HC(|—:| CH— C CH,- CH H3C—HCIZ—CH2—CH2—/C—C\—CH3
3 CH3 CH CH3 CHj HyC  CHa

H3C CH,
10)

CHs

CHZ CH3

HaC—HC— C C CHs
H3C CH3 CHj

3anava 1.2.
Hammmuire crpykTypHble (GOpMYJIBI W HA30BUTE 1O HOMEHKIIATYpE
IUPAC.
a) STHJI-TUU30IIPOITUII-6/MOp-0y TUIIMETaH
0) >TUI-au-6mop-0yTUIMETaH
B) TPUMETUII-U30NPOITUIIMETaH
') TPUTIPOTTHII-U30TIPOTTHIIMETaH
) METHIIDTUI-mpem-0yTHIIMETaH
€) METHJIU30NPONIIIN300yTHII-mpen-aMAIMETaH
%K) STUITU300yTUI-8mMOop-0yTUIMETaH

3) IUMETUIAN-mpem-0yTUIMETaH
H) STWINPONMI-U30MPONII-U300yTHIIMETAaH

K) METHJIMATUII-U300yTUIIMETaH
JI) IMU30IPONUIN30aAMUIT-HEOTIEHTUIIMETAH
M) METUIIPONUIN300YTUIT-mpem-0yTUIMETaH
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H) JAUMCTUIIIIPOIMNIIN30aMUIIMECTAaH

0) METUITU3OMPONUII-AU-mpem-0yTUIMETaH

) IS TUIN300yTUITN30aMIIIMETaH

P) METWI-AU-6MOop-0y TUITHEOTIEHTUIIMETaH

C) MGTI/IJ'II/I306YTI/IJII/ISOaMI/IJIMCTaH

T) METUJI-8MOp-0yTUI-mpem-0yTHIMETaH

y) IUMETHUIU30IPOITAI-8Mop-0y TUIIMETaH

$) MeTUnITUIT-6MOp-OyTHIT-Mpem-aMuIMeTaH

X) METWJIM30NPONMIA300yTHII-mpen -0y TUIIMETaH

1) AUMETUI-mpem-0yTUIN30aMHIIMETaH

4) AUMETHIT-6MOop-0yTHII-6MOp-U30aMUIIMETaH

1) METHWJIINATHIIN300y TUIIMETaH

1Il) METWITHII-8MOp-0yTUIT-mpem-0yTUIMETaH

3) NPONUIN300yTUI-8mop-OyTUIIMETaH
10) TUMETUIDTUII-8MOp-0y TUIIMETaH

3axaua 1.3.

Hanumure cTpykTypHble (QOpPMYINBI alKaHOB W HA30BUTE HX IIO

palroHaIbHONM HOMEHKJIAType.
a) 2,2,3,4-TeTpaMeTUIINEeHTaH
B) 2,4-muMeTHII-3-3THIITeKCaH

n) 2,2,3,3,4,4-rekcaMeTHIITeKCaH
K) 2,2,3,3,6-1IeHTaMEeTHITCIITaH

") 2,5-TUMeTHI-3-3TUITeKCaH

JI) 2-MeTHII-3-3THIIreKCaH

H) 3,5-1uMeTII-4-TIponTUIITeNITaH
n) 2,3,3,4-TeTpaMeTHITIICHTaH

¢) 2,4-muMeTui-4-3TUarenTan

y) 2,2,3-TpuMeTniI-3-3TUirenTaH
X) 4-u30nponui-2-MeTUITeNTaH
4) 4-emop-0OyTui-3-MeTHIHOHAH

m) 3-uzonponui-2,2,3,4-
TETPAMETHIITICHTAH

0) 2,3,6-TpuMeTnI-3-3THIIreNnTaH
r) 4-mpem-0yTHin-3-MeTUIOKTaH

e) 3-u3zonponui-2,4- TMMEeTHII-
3-3THIIreKCcan

3) 3-uzonponui-2,2,3,4-
TeTpaMETUIINICHTaH

K) 4-u3onponui-3,4-TuMeTHITETITaH
M) 2,5-TUMETHI-3-3TUITEKCaH

0) 2,4-muMeTHI-3-3TUITCKCaH

p) 2,2,3,3,4,4-TekcaMeTHIITICHTaH

T) 3,4-1uMeTHI-3-3TUITeKCaH

d) 2,2,5,5-TeTpameTriirekcan

) 3,5-guMeTni-4-3TrirenTtaH

m) 2,2,5,5-tetpameTnn-3-3THirekcan
3) 4-mpem-OyTHi-3-MeTUIITENITaH

10) 2,4,4 5-TeTpamMeTiirenTal



Cnocobbl nonyyeHus

3agaua 1.4.

[TonmyunTe HUKENPHUBEACHHBIE COCIUHEHUS U3 COCAMHEHHI C TEM XKe
YHCIIOM, C MEHBIINM YHUCJIOM U C OOJIBIIUM YHUCIOM YTIEPOAHBIX aTOMOB.
Hcxonuple BemiecTBa M MpOAyKTH peakuuu HazoBute mno IUPAC u

PalMOHAIIBHONM HOMEHKJIATypaM.

a) OyraH

B) 2,3,4,5-TeTpaMeTHIIreKCaH
1) 2,5-TUMETHITeKCaH

K) 3TaH

u) 2,3,6,7-TeTpaMeTUIOKTaH
a) 3,4,5,6-TeTpaMeTUIIOKTaH
H) 2,7-TUMETHIOKTaH

n) 2,3,4,7,8,9-rekcameTrnackan
¢) 2,4-quMeTHITeKCaH

y) 3,6-1udTHIIOKTaH

X) 4,7-1udTHIIIEKaH

4) 4,5-TUNPONUIOKTaH

m) 2,4,7,9-teTpaMeTHACKaH
10) 4,7-nunponuiaeKkas

0) 2,3-qumeTunOyTan

I') OKTaH

€) reKkcan

3) 3,4-TUMeTUITCKCaH

K) JCKaH

M) 3,6-IUMETUIIOKTaH

0) 2,9-nuMeTHIACKaH

p) 4,5-TMMeTHIIOKTaH

T) 2,3,8,9-TeTpameTiiiekan
¢) 4,5-nusTHIIOKTaH

) 3,8- IS THIIICKAH

m) 3,4,7,8-TeTpaMeTHIIICKaH
3) 2,5,6,9-TeTpameTuiiekan

XumMmnyeckmne ceoncTea

3ajaua 1.5.

Hammmure cxembl peakuuit
pOBaHMS CIEAYIOIMMUX aJKaHOB,
MPOJYKTHI HA30BUTE.

a) TMMETUIPTUIMETaH
B) TPUMETUIIMETAH

) TPUMETUITU300yTUIIMETaH
%K) TUMETWIATUIN30NPOITUIMETAaH

H) 6Mop-0yTUIIHEOTICHTUIIMETaH
JI) AUU30IPONUIMETAH
H) METUJIITHJIU30TPONIIMETaH

) TUMETHUIIIUITUIIMETAH

MOHOHUTPOBAHUS M MOHOCYIH(HOXIOpH-
HAalMIIUTE MeEXaHu3M peakuuii. Bcee

0) nponuiIMeTaH
r) AUMETUIIPONTUIMETAH

€) MEeTWI-mpem-0yTui-mpem-
MEHTUJI-METaH

3) METUJIIUITUIIMETAH
K) METWJIIUU30TPONHIMETAH
M) METUJIIPONUIMETAH

0) METWIATUWI-6Mop-OyTUIMETaH



€) Iu-6mop-0yTUIMETAaH P) PTWIM30NPONUIMETAH

y) IUMETUIN300yTUIIMETaH T) TPUMETHUIN3OIIPOITUIMETAH
X) METHJIDTUINPONUIMETAH () METUIIM30IIPONTMIIMETAH

‘I) I/I306YTI/IJIHCOHCHTI/IJIM6T8,H II) AU-mpent-aMUJIMCTaH

1) U30IPONIII-mpem-0yTUIMETaH 1) TUATUIT-mpem-0yTUIIMETaH
10) M30IMPONMIIN300yTHIN30aMUII- 3) emop-OyTun-mpem-0yTUIMETaH
MeTaH
3amgauya 1.6.

Hanumure ~ ypaBHeHUs
HUKENPUBEACHHBIX YIIJIEBOJOPOJOB C YKa3aHMEM BO3MOXKHOTO MEXaHHU3Ma

peakuuii

PCaKInU. HCXOI[HI:Iﬁ 1 KOHEYHBIN IIPOAYKTHEI HA30BUTC.

a) 0)

Cl:Hg CI:H3
H3C_C':—CH2'CH3 H3C_CH2_CH—CH3

CH,

B) r)
H3c|; 9H3
H3C'CH—CH2~CH2'CH3 H3C_CH_C|T|_CH3
CHs
1) e)

CHa CHs
CH3"CH-cp, HaC—CH,CH-cH,-cH,
K) 3)
H3C~CH—CH,~CH—CHj GHs y

CH, CH, H3C—CH—CH—CH,—CH,

CHj;
H) K)

HaC  CHg H3C CHs
H3ﬁ_C/C_C\:_CH3 H3C'CH*CH-(':H__CH3
3 CH3 CH3

J) M)

CHz CHjy CH3
H3C_?_CH_CH3 H3C_CI:_CH3

CHs CH,

MOHOOPOMHPOBAHUS



H)
CHj CHs

| |
ch_q_CHz_CH_CHg
CHj

)
CoHs
HaC—H,C-C—CH,~CH
CoHg
©)
cH
HC—CHy— CH—CH,-CHs
y)
CoHs
H3C—HCIZ-CI:H—CI-‘|—CH3
CH; CHs;
X)
CoHs
H3C“H20'C')H—CIT|—CH3
CHj

1)
CH3’CH2'CH2'CH3

1))
CH3’CH2'CH2'CH2'CH3

10)
(|3H3 (|3H3 (|3H3
CH3-(|3——(|3——(|2—CH3
CH3 CH5; CHgy
3axaua 1.7.

0)
CHy e
H3C_(I:~CH2'§—CH3
CH;  CHj,
pP)
C,Hs

HyC—CH,— CH—CH,-CHj

T)
CH3 CoHs
HsC—HC-CH—CH,-CHj
b)
CHs CH3CH;

HSC_CI:— CH_CI:_CHg
CH;  CHs

)

CH3'CH2'CH3

1)

CH3'CH3

3)

B mponecce OKHUCIEHMsI TPENENbHBIX YIVIEBOJOPOAOB B KayeCTBE
IPOMEKYTOUYHBIX MPOAYKTOB 00pa3yloTCs T'MIPONEPEKUCH. YKaKUTE, KaKue
XUMHYECKUE TPEBPALIEHUS MPOU30UIYT C MEPEUUCICHHBIMU THAPOIEPEKH -
camu. K kakoMy Kiaccy OTHOCSTCS IOJTYyYEHHBIE COEIMHEHNA?
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a)
CHs

|
H3C_CI:_CH2'CH2'CH3
O-OH
B)
Q—OH
H3C-CH—CHj

)
CHa

|
H3C~C—CH,~CH, 0-OH
CHs;
)
CHg_CHz_ C|T|_CH3
O-OH
H)
GHa Che
}ﬁC—CH—?—O—OH
H2C_CH3
)
H3C—CH,—CH,-CH,—O—OH

H)
HC CHy

HaC-CH CH,-C—CHj
O-OH

)
GHs

H3C_H2C_9_CH2_’O_OH
CHj;

c)

H3C_H2C_CH2_C|T|_CH2'CH3

O-OH

0)
H3C_CH2_ CHZ_O_OH

r)
O-OH

|
H3C_CH2_?_CH3
CHs;
e)
CHy
H3C—CI:H———C|:\CH3
CH; O-oH
3)
?—OH
H3C_(|:\CH2'CH3
H2C_CH3

K)
CHj

|
HyC—C—CHg
O-OH
M)
GHs
HsC—CH—CH,—O-OH

0)
H3C_ICH_CH2'O"OH
CHj

p)
G g
C2H5_CH_IC_CH3
O-OH
T)
GHs
H§>—HC\QH—O—OH
CH,
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y) b)

HsC CHs CHj
H3C-CIH-CH—CIH'CH3 H3C—C'3—CH2—CIZH

CH;  O-OH HO-O CHg
X) 1)

CHz-CH—C—CHj i CHz~O~OH
CHs 3

) )
CHs H,C—CHs

CH3’CH2'CI:"‘CH3 ch_CI:H_CH_O_OH
O-OH CHj

1) 7)

CHs CHs

| H3C\ I
CHg'?—CHZ—O—OH CIH—CH—CHz—O—OH

CH3 CH3
10)

CaHs
H3C—CH2—‘?—CH2'CH3
O-OH

3agaua 1.8.

Hamumure Hanbosnee  BeposiTHOE  HampaBiieHWe  peakuuid 1)
pEeKOMOUHAITUH, 2) JUCIIPONIOPLIMOHUPOBAHUS, 3) B-pacmana
HIDKETTPUBEICHHBIX PAJIUKAIIOB.

a) 0)

H3C_CH2_CH2_CH2'CH2 HCI:—CHZ_CHZ_CHg
CH;

B) r)

HC H3C—CH,—CH,
1) e)

CFHS )
HsC—CH,—CH—CH,-CH,
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CHs
CH3’CH2'CI:—CH2'CH2

CHs;
xK)
CHs .
CH3"IC—‘CH2_CH2
CH,
M)
CHj;

: :
CH3-CH—CH,-CH,

)
¢hs
HsC—C—CH,
CHj
H)

H3C_CH2_CH_CH2_CH3

)

H3C_H2C_?_CH2'CH3
CHz'CH3

c)

¢Hs
H3C—C~CH—CHj

CH,

y)

¢hs
H3C_C_CH3

X)
CH3

: :
CH3-CH—CH,-CH,
4)

3)

HsC—C—CH,-CHj
CH,

K)
HaC—CH—CH,
H3C_H2C
M)
¢
HyC—CH— ?.H
CHs

0)
CHy
HaC—~CH-CH—CH,
CHj
p)

H3C_CH2_CH_CH3

T)
CHs

| .
H3C_H2C_(I:‘CH2
CHs
b)

CH3_CH_CH3

1)
CH,

| .
HaC—H,C—CH—CH,

1)
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CHs CHs; . CHs

| * | |
CHg-CH,-C—CHy-CH, CH3—CH-CH—CH—CH;
CHj
1) 3)
CHg CHs .
CH3'CI:‘CH"‘CH3 H3C_CH_CH2_CH2'CH2
CHj
10)
rhc—gH—CHz—cH—éHz
CHs CHj

3apgayum Ha yCTaHOBJ1EHNE CTPOEHUNA N XMMUNYECKNE TMNMpeBpaLLEeHNA
alrikaHoB

3agauya 1.9.
a) Jlis nonyyeHus 2-MeTWINEHTaHa ObUI MCMONb30BaH JUATHILIUTUHKYIIPAT
LiCu(C,Hs), m womuctenii ankwi. Kakod aJKHIMOIWT TNPUMEHSIICS B
cuHTe3e? Hanummre peakuuro.

0) YrneBomopon C;Hys Ob1 cuHTE3mpoBaH n3 momuctoro ankmia CzH;l u
muoyTwunThiikynpara. Ilpu ero OpomMupoBaHMM OpOMOM B  YCJIOBHUSX
(GOTOXMMHUYECKON peakuuu oO0pa3yeTcsi TPETHYHOE OPOMIIPOU3BOIHOE
coctaBa C;HisBr. Ycranosute ctpykrypy ankana C;His m HamummmTe Bce
pEeaKIMH.

B) YcraHoBuTe cTpoeHue yrieBoaopona CgHyy, mpu mMoHOOpOMUpOBaHUMN
KOTOPOTO 00pa3yeTcs TpeTuuHoe OpomipousBoaHoe coctaBa CgHi3Br; ator
YTJIEBOJIOPOT MOXKET OBITh TOJIydeH 1o croco0y Bropra 6e3 mo6ouyHbIX
IPOJIYKTOB.

r) KakoBo crpoenue yriesogopoaa CgHig, ecnu: 1) oH MOKeT ObITh MOJTyYEH
no wMeroay Broprna W3 NEpBUYHOrO AaJKWITAJOT€HHWJIAa B KayecTBE
€MHCTBECHHOTO MPOYKTa PEAKIIUU; 2) TP HUTPOBaHKUH ero 1o KoHoBanoBy
MOJIy4aeTCs TPETUYHOE HUTPOCOSTUHEHHE.

1) Kakoe crpoenne umeer kapOOHOBasi KUCJIOTa, 00JIa1al0IIast CIeayIONUMU
CBOMCTBaMU: 1) mpu 3IEKTPOIU3E BOJHOIO PacTBOpa €€ HATPHUEBOM COJIU
noyvaetrcs yraeBogopon CioHap; 2) mpu  aexapOOKCHIMPOBAHWUU ITOM
KHUCJIOTHI TOJTYyYaeTCsl TETPAMETUIIMETAH.
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e) Kakue yrmeBomopoasl moiydarorcs U3 mpem-OyTHITYKCYCHOM KHCIOTHI
IIpU JIEKTPOJU3€ €€ HATPUEBOW COJM W NPU HATPEBAHUU €€ C TBEPAOHU
LIEJIOYBIO.

) Ankan coctaBa CgHy4 ObLT mosyueH no peakuuu Bropra-Ilopsiruna. [lpu
3TOM 00pazoBaJIOCh €lIE J[Ba MOOOYHBIX MPOAYKTA. DTOT )K€ aJIKaH yJaloch
CUHTE3UPOBAThH 0e3 O0OOYHBIX IIPOJIYKTOB NEUCTBUEM
JUITPONUJUIMTUMKYIIpAaTa Ha HOAMCTBIM H3onponwi. Hanummre Bce peakuuu
U CTPYKTYpHBIE (POPMYIIBI BCEX MPOTYKTOB.

3) Ilpm pelicTBMM Ha WOAMCTBIA OYTWI JHATKWIIMTHUKYIPAaTOM OBbLI
nmoJiydeH H-TrekcaH. Kakoi ankwibHbIA pagukan (R) Bxomwn B cocTaB
LiCu(R),. Harmummre peakiuro.

u) KakoBa ¢gopmyna KUCIOTBHI, U3 HATPUEBOM COJIM KOTOPOW MOMKET OBIThH
nmoiaydyeH wu3oneHTaH? CKONBKO MOHOXJIOPAJIKAHOB IOJNYYUTCA TPH
XJIOpUPOBAaHUM H3OIeHTaHa? Hanummure ypaBHEHME peakiuii U HA30BUTE
MPOJTYKTHI.

k) Kakoe ctpoenue umeer yrieBoaopona coctaBa CsHi,, ecnu: 1) oH MoxeT
OBITh TOJTy4eH 10 MeToay KmxkHepa U3 COOTBETCTBYIOIIETO KETOHA U 2) MpHU
HUTpOBaHUM ero 1o crnoco0y KoHoBanoBa mnonydaercs TPETHYHOE
HATPOCOEAUHEHNE?

a) KakoBa ¢dopmyna KHCIOTHI, U3 HATPUEBOM COJIM KOTOPOUM MOXKET OBITh
nosydyeH n3o0ytan? Kakol ajikaH MOJy4YUTCSs, €CIU 3Ty COJb MOABEPTHYTh
anekTposm3y? Hamummre ypaBHEHUS pEaKIUMHA W TNPHUBEIUTE MEXAHU3M
ANEKTPOIIN3A.

M) Kakue ankuiaragoreHuzibl Leaecoo0pa3HO MPUMEHUTH ISl MOJTYYEHUS
2,9-mumeTniekana peakiueil Bropua ¢ HamOonbmmM  BeIXoaoM  (6e3
o0pa3zoBaHMs MTOOOYHBIX MPOTYKTOB)?

H) Kakue yriaeBomopoabsl mojiydaTcss MpU B3aUMOJICUCTBUU C BOJOM: 1)
OpOMHUCTOTO ATHJIMATHUS; 2) OPOMUCTOrO U300yTHIIMArHUS?

0) M3zomeHntan ObLI MPOXJOPUPOBAH B YCIOBUAX CBOOOIHO-paIUKaILHOMN
peaKkiMM, 3aTeM TIIATEIHHOM MEePErOHKOW CMEeCh MPOJIYKTOB Pa3eiuiid Ha
¢pakuuu. Cronbko (pakiuii, comepkaimux Bemiectsa ¢ dpopmysoi CsHyCl
ObL10 MoTy4yeHo? Hanummre Bce peakium.

n) He 3arnsapiBas B TaOMUIIBI, PACTIONOKUATE CICAYIOIINE YTIEBOJOPOIbI B
MOPSIIKE YMEHBINEHUSI UX TEMIEpaTyp KUMeHus: a) 3,3-AuMeTHINeHTaH, 0)
TenTaH, B) 2-METUJITENTaH, T) IEHTaH, 1) 2-METUJITeKCaH.

p) Ilocie nposenenust peakunu Bropua—lllopeirnHa u3 cMmecu TPOAYKTOB
OBLITM BBIJICTICHBI: TEKCaH, 2,2-TUMETIIINECHTaH U 2,2,3,3-TeTpaMeTua0yTan u
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n3o0ytunen. Kakue wucxomnele OpomaikaHbl ObUIM HCIOJNB30BAHBl B
peakuun? Hanuimre ypaBHEeHUS.

C) Hanummre cxembl peaKuHﬁ MOJYy4YCHHUA TICKCaHa U3 CICAYIOIINX
COCJTMHECHHUM . a) CH3(CH2)5COOH, 6) CH5;CH,CH,Br, B)
CH3CH:CHCH2CH2CH3, F) CH3(CH2)4CHzBr, I[) CH3(CH2)2COOH

T) 1-Bpom-2-meTunnponan ObUl HarpeT B aMIlysie ¢ HOJUCTOBOAOPOIHOU
KHCJIOTOM M 3aT€éM IMpU OOJyYEHHH CBETOM IOJBEPTHYT XJOPHUPOBAHUIO.
CMech MOHOXJIOPIPOU3BOJHBIX 00paboTaHa METAIUIMYECKUM HATPHUEM.
Kakue yrmeBogopoabl MONy4YeHbl B pe3ysibTaTe 3TUX peakuui? Hanmumure
CXEMBI IIPEBPALLCHUN.

y) bpomupoBanue mporaHa OpoMoOM HpH OOJIYYEHUH YIbTPAPUOJIETOBBIM
cBeToM mpuBeno k BemectBaM A, b, B u I' ¢ 6pyrro-dopmymnoit CsHgBI».
Hanummre peakuuio W HpeAnojaraéMmble  CTPYKTYpHbIE  (OpPMYIIbI
MOJIYYEHHBIX JUOPOMUIOB.

¢) KakoBo ctpoenue yrierogopoaa ¢ 6pyrro-popmynoit CgHyg, ecnu: 1) on
MOXKeT ObITh ToNMydeH 1o Merony Bropma—IllopeiruHa w3 mepBUYHOTO
rajJloreHaJKWiIa B KayecTBE EAMHCTBEHHOTO MPOAYKTAa peakuuu; 2) Tpu
HUTpOBaHUU ero mo crnocody KoHoBanoBa momy4yaeTcsi TPETUYHOE
HATPOCOEAUHEHNE?

x) KakoBa cTpykrypHas popmyna yrieBojgoponaa ¢ 6pyrro-popmymnoit C;Hyg,
€CIM OH MOXeT ObITh mnoiiydueH 1o Merony KwxkHepa—Bonbpa u3
COOTBETCTBYIOILIETO KETOHA, a IMpu €ro OpoOMUPOBaHHHM OOpa3yeTcs
TpeTUYHOE MOHOOpOMITpon3BoiHOE? [IpUBEAUTE CXEMBI PEAKIIHUA.

n) Ilpu HUTpOBaHMM OJHOTO W3 H30MEpPOB IeHTaHa 1o KoHOBaloOBY
IIOJIy4aeTCsd TOJIBKO IMEPBUYHOE HUTpocoeAuHeHue. Hamummure ero
CTpYKTYpHYIO (hopmyiy. [Ipeioxute CMHTE3 UCXOMHOTO YTIJIEBOAOPOJA M3
HATPHUEBOW COJIA COOTBETCTBYIOIIEH KHUCIIOTHI.

y) KakoBa crpykTypHas (opmylia MOJUCTOrO ajikuia, eciu: 1) mpu ero
BOCCTAHOBJICHMH BOJOPOJOM B MoMeHT BbiaeneHus (Zn + HCI) obpasyercs
2-MeTunOyTaH; 2) MpU €ro B3aUMOJICUCTBUM C HAaTpUeM moiydaercs 2,7-
ITUMETHIOKTaH?

m) 2,3-JlumetnniOyTaH  TMOMy4YeH  ODJEKTPOJIM30M  HATPUEBOM  COJHU
kapOoHoBoM kucioThl. OH ke monydeH peakiueit Bropra—Illopeirnaa 6e3
MOOOYHBIX TPOIYKTOB. KanneByro coib KakoW KUCIOThI HY>KHO B3STh, UTOOBI
€€ MUPOJIU30M TMOJYUYUTh ITOT kK€ alikan? Hanuimre Bce peakiumu.

m) B ycnoBusx goroxummudeckoil peakmuu OpoMHpOBaHUS MpomaHa Oblia
MOJIy4€Ha CMECh U30MEPHBIX MPOAYKTOB ¢ OpyTTO-hopmyinoit C3H;Br. 3atem
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3Ta cMech Obuia oOpaboTaHa MeTaIMUecKUM HaTpueM. CKOJBKO U KaKuX
OpraHUYECKUX BEIIECTB MPU 3TOM 00pa30BaIUCh?

3) Yrunesomopon ¢ Opyrro-popmyinoil CgHjyg Obul mosydeH 3J€KTPOIU30M
HaTPUEBOI COJIM KapOOHOBOM KHUCIIOTHI U peakuuei Bropua u3 nepBUYHOTO
ankuinrainorennna. Ilpu OpomupoBanun CgH;g 00pasyeTrcsi TOJBKO OJHO
TPEeTUYHOE MOHOOpOMITpoM3BogHOE. Kakoe cTpoeHue mmeer yrieBoaopoa?
Hanummre Bce peakunu.

10) [Ipu okucnennn ankana ¢ 6pyrro-popmynoit CgHyy, comepixamiero oguu
TPETUYHBIA YIJIEPOAHBIA aToM, oOpa3oBajach THUIAPOIEPEKUCH, TOCIIE
paznoxenust ~ koropoi  oOpazoBamuck  ameton  CH3COCH; wu
metunnponuiaketod CH3COC3H;. Hanmmmre cxeMy mpeBpamieHUil u
MpeoiaraeMylo CTPYKTYpHYIO GOpMyITy allkaHa.

3agayn rnoBbILLEHHOW CIIOXHOCTHU

3agauya 1.10.

a) Ilpu xnopupoBaHuM wu30NEHTaHA OOpa3oBajiach CIlEAYyIOIIas CMeCh
u3oMepHbeIXx TpoaykToB: 30% 2-mertun-1-xmopOyrana, 15% 3-merun-1-
xynopobytana, 33% 3-metmi-2-xnopOytana u 22% 2-metui-2-xia0pOyTaHa.
JlaiiTe cxemy oOmero wexaHusma peakiuu. Crenaiite BBIBOJ O
CPaBHUTEIHHOM  PEAKIIMOHHOW  CIIOCOOHOCTM  aTOMOB  BOAOpOAa Yy
MEPBUYHOTO, BTOPUYHOTO W TPETHYHOTO AaTOMOB YIJIEpOJa B PEaKIUU
XJIOPUPOBAHHUS.

0) Hanummre bopmybl M30MEPHBIX MOHOXJIOPIPOU3BOJHBIX,
00pa3yronmxcst Mpu XJopupoBaHuu 2,2,.4-tpuMetuiinentada. Kakum mMoxet
OBITh OTHOCUTEIBLHOE COJIepKaHue H30MepoB (B %), €Ciau COOTHOIIEHUE
CKOpOCTEW peaklMH 3aMelIeHUs BOAOpPOAA Yy NEPBUYHOrO, BTOPUYHOTO M
TPETUYHOTO aTOMOB yTiiepoaa cocrasiusier 1:3,3:4,4?

B) OOpazen 2-MeTWINpPOINaHa CMEMIMBAIOT C PaBHBIM O0BEMOM XJIOpAa U
MPOBOAAT peakuuio mpu oOmydeHud. [IpoaykTsl peakiuum — 2-MeTui-2-
XJjoprnponadn W 2-MeTWI-1-xJiopnpomadH  o0pa3yloTcsi B MOJIbHOM
cootHomreHnn 1:2. Kakoi BONOpPOJHBIA aTOM 3aMElIaeTcs JIeT4ye — Yy
NEPBUYHOIO WJIM Y TPETHYHOrO yriepomHoro aroma? IloarBepaure Bamie
IPEAIOI0KEHNE PACUETAMM.

r) [Ipu HUTpoBaHMK M300yTaHa a30THOM KHUCIOTOW B razoBoi ¢aze (~ 450
°C) obpasyercs 65% mepBUYHOTO M 7% TPETHYHOTO HHUTPOCOCIMHEHHH.
KakoBbl OTHOCHTENBbHBIE CKOPOCTH 3aMEUICHHUs] BOJOPOAA y MEPBUYHOTO U
TPETUYHOTO YTIEPOAHBIX aTOMOB?
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1) KakoB coctaB cmecu MOHOOPOMUIOB, 00Pa3yIOIIMXCS PU OPOMHUPOBAHUHT
n300yTaHa, €Cclid U3BECTHO, YTO OTHOILICHHE PEaKIMOHHOW criocoOHOocTH C—
H cBsA3er y mnepBUYHOro, BTOPUYHOIO M TPETHYHOIO aTOMOB yIJIEpoAa
coctasysier 1:82:1600?

e) JluxnopnpousBoaHoe ankaHa cojepxuT 5,31% Bogopoma mo macce.
Onpenenure  MonekylsapHylo  (opmyny  auxijopankaHa. [lpuBeaute
CTPYKTYPHYIO (OPMYITY OJJHOTO UX BO3MOKHBIX M30MEPOB M HA30BUTE €TO.

OTBETbI HA PASAEN «MPEOEJNBbHBLIE YITIEBOOOPOAbI»

HomeHknaTypa
3agauya 1.1.
a) 2-MeTuI-4-3TUIreKcan, TUITUIN300yTHIIMETaH;
CoziepKUT aTOMOB yTJIepo/ia: MePBUYHBIX — 4, BTOPUYHBIX — 3, TPETUYHBIX —
2, 4eTBepTUYHBIX — HeT. M3omep HoHana CoHyo;

0) 3-MeTmI-4-3TUNTeNTaH, STUI-TIPONII-6MOop-0yTHIIAMUIIMETaH;
ConepxuT aTOMOB yTJIepo/ia: IEPBUYHBIX — 4, BTOPUUHBIX — 4, TPETUYHBIX —
2, yeTBepTUUHBIX — HET. I3omep nekana CigHoy;

B) 2,5-1uMeTHII-3-3THIITeKCaH, dTUIN30IPOIUIN300y THIMETaH;

ConepKUT aTOMOB yTiIepo/ia: MePBUYHBIX — 5, BTOPUYHBIX — 2, TPETUYHBIX —
3, ueTBepTHUHBIX — HET. M3oMep nekana CioHy,;

r) 2,4,4,5-TeTpaMeTHITENTaH, TUMETHIN300yTHI-6mop-0y THIIMETaH;
ConepXUT aTOMOB yTJIepoIa: IEPBUYHBIX — 6, BTOPHUUHBIX — 2, TPETUIHBIX —
2, yetBepTUuHBIX — 1. M3omep ynaekana CyiHys;

n)  2,2,45-trerpaMeTHII-4-3TUITEKCAaH, METHIATUIN30MPONUITHESONSHTHII-
METaH, COJICP)KUT aTOMOB yTIJiepoja: TMEPBHYHBIX — 7, BTOPUYHBIX — 2,
TPETUUYHBIX — 1, yeTBepTUUHBIX — 2. MI3omep noaekana CqoHog;

€) 2-MeTuiI-4-u30MpOoNUITenTaH, MPONMIM30PONUIN300y THIIMETAH;
Conepxut aToOMOB yTJIepo/ia: IEPBUYHBIX — 5, BTOPUYHBIX — 3, TPETUYHBIX —
3, yeTBepTUUHBIX — HET. M3oMep yHaekaHa CqiiHoy;

K) 2,2,3,4-TeTpaMeTIII-3-OTUIITICHTaH, METHIITUIN30IPOIUI-mpent-
OyTUIIMETaH;

Conepxut aTOMOB yTJIepo/ia: IEPBUYHBIX — 7, BTOPUYHBIX — |, TPETUYHBIX —
1, yerBepTrunbIX — 2. M3oMmep yHaekaHna CiyHoy;

3) 3-uzonponui-2,4-muMeTui-3-3TUINCHTaH, STUATPUU3OPOTUIMETAH;
Conep>XuT aTOMOB YIJIepO/ia: MEPBUYHBIX — /, BTOPUYHBIX — 1, TPETUYHBIX — 3,
yeTBepTHYHBIX — 1. MI3omep nonexana CqioHog;
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u) 2,3,4-TpUMEeTUIITICHTaH, METHUJIMU30ITPOTTUIIMETaH;
ConepKUT aTOMOB yTJIEpO/ia: IIEPBUYHBIX — 5, BTOPHYHBIX — HET, TPETUIHBIX
— 3, yeTBepTHUHBIX — HeT. M3omep oktaHa CgHyg;

K) 3-uzonponui-2,4-1uMeTui-3-3THITeKCaH,
STUIAUU3ONIPONUI-8mop-0yTUIIMETaH

CoziepKUT aTOMOB yTJIepo/ia: IEPBUYHBIX — /, BTOPUYHBIX — 2, TPETUYHBIX — 3,
yeTBepTUUHBIX — 1. 3omep Tpunekana CizHyg;

a) 3,3,4-TpuMeTHII-4-3THIIT€KCaH, MeTUIITUATUII-mpem-aMUJIMETaH;
CoJziepKUT aTOMOB yTJIepo/ia: MePBUYHBIX — 6, BTOPUYHBIX — 3, TPETUYHBIX —
HET, yeTBepTUUHbIX — 2. M3omep yuaekana CqiHys;

M) 2,3,3,6-TeTpaMeTuarenTaH, JUMETUIIN30MPOIUIN30aMUIMETaH;
CoJiepKUT aTOMOB yTJIepo/ia: IEPBUYHBIX — 6, BTOPUUHBIX — 2, TPETUYHBIX — 2,
yetBepTHUHBIX — 1. MI30Mep yHnekana CiiHoy;

H) 2,2,3,3,6-TIeHTaMeTuATenTal, JUMETUII-mpem-0yTUIN30aMUIIMETaH;
CoJiepKUT aTOMOB yTJIepo/ia: IEPBUYHBIX — /, BTOPUYHBIX — 2, TPETUYHBIX — 1,
yeTBepTHUHBIX — 2. MI3oMmep noaekana CioHog;

0) 3,5-TUMETUI-4-3TUATENTaH, dTUIAN-8Mop-0yTUIIMETaH;
ConepKUT aTOMOB yTiIepo/ia: MePBUYHBIX — 5, BTOPUYHBIX — 3, TPETUYHBIX —
3, yeTBepTHYHBIX — HET. M3oMep yuaekana Cq1Hy,;

) 3-uzonponui-2,4-TMMeTUIITICHTaH, TPUU30IPOITHIIMETAH;
CozepXUT aTOMOB yTJIEpO/ia: IEPBUYHBIX — 6, BTOPUYHBIX — HET, TPETUUHBIX
— 4, yeTBepTHUHBIX — HET. M30Mep aekana CioHyy.

p) 3-uzonponui-2,2,3,4-TeTpaMeTUIITICHTaH, METHITUU3OIIPOTUI-mpem-
OyTHJIMETaH,

CoziepKUT aTOMOB YIJIEpO/ia: TIEPBUYHBIX — 8, BTOPHYHBIX — HET, TPETUYHBIX
— 2, yeTBepTHUHBIX — 2. M3omep noaekana CqioHog;

€) 2,5-TUMEeTUI-3-3TWITEKCaH, STUIN30IPONUIN300y TUIIMETaH;
Conepxut aToOMOB yTJIepo/ia: IEPBUYHBIX — 5, BTOPUYHBIX — 2, TPETUYHBIX —
3, yeTBepTUUHBIX — HeT. M3oMep nexana CqigHyy;

T) 4-U30NPONUI-4-TIPONUITENTaH, TPUITPOITUIN30IIPOIHIIMETAH;
Conepxut aTOMOB YIJIepo/ia: MEPBUYHBIX — 9, BTOPUYHBIX — O, TPETUYHBIX — 1,
yeTBepTUUHbIX — 1. 3omep Tpunekana CizHyg;

y) 3,3,6-TpuMeTunTenTan, TMMETUIITHIN30TICHTHIIMETaH;
ConepXuT aTOMOB yTJIepo/ia: IEPBUYHBIX — 5, BTOPUYHBIX — 3, TPETUYHBIX —
1, yuetBepTHuHBIX — 1. M30Mmep aekana CioHyy;

¢) 4-u300yTHn-2,3,6-TpUMETIIITENTaH, TUU300yTHII-6/MOp-N30aMIIIMETAaH,
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ConepXuT aTOMOB yTJIepo/ia: IEPBUYHBIX — 7/, BTOPUYHBIX — 2, TPETUIHBIX —
5, UeTBEpTUUHBIX — HET. M3oMep Terpanekana CiqHz;

X)  4-mzonponwi-3,4-IMMETHIITEIITaH, METHIIPOITHIN30IPOITHI-8MOp-
OyTUIMETaH,;

ConepXuT aTOMOB yTJIepO/ia: IEPBUYHBIX — 6, BTOPUUHBIX — 3, TPETUIHBIX —
2, uetBepTUUHBIX — 1. M3omep nonekana CqioHyg;

1) 2,3-IuMeTHII-3-3THITEKCaH, METUIIATHIITPOITUIM30TIPONIUIMETAH;
CopepXHUT aTOMOB yTiepojia: MEPBUYHBIX — 5, BTOPHUHBIX — 3, TPETUYHBIX —
1, yerBeptrunbix — 1. M3omep nexana CioHyy;

4) 2,2,3,3,4,4-TeKCaMeTIIINICHTAaH, TUMETWIA-Mpem-0yTUIIMETaH;
ConepxuT aTOMOB yTJIepo/ia: MIEPBUYHBIX — 8, BTOPUYHBIX — HET, TPETUIHBIX
— HET, 4eTBepTUUHbIX — 3. M3omep yHaekana CyiHyq;

m)  3-usonponui-2,3,6-TpUMETHIITENITaH,  METHIIUHU30IPOITUIN30aMHUII-
METaH;

ConiepKUT aTOMOB yTJIepo/ia: MePBUYHBIX — 7, BTOPUYHBIX — 2, TPETUYHBIX —
3, yueTBepTHUHBIX — 1. M3omep Tpuaekana Ci3Hyg;

m) 4-uzonponui-2,3,4,6-reTpaMeTWIITeNTal, METUIN300yTUI-mpem-0yTHiI-
8MOop-N30aMUIIMETAaH;,

ConepxuT aTOMOB yIJIepo/ia: IEPBUYHBIX — 9, BTOPUUHBIX — |, TPETUYHBIX —
3, yeTBepTUUHBIX — 2. I3omep neHTaaekana CisHay;

3) 2,2,3,3,6-nieHTaMeTUITeNTaH, JUMETHUI-mpem-0yTUIIN30aMUIIMETaH;
ConepxuT aTOMOB YIJIepo/ia: MEPBUYHBIX — /, BTOPUYHBIX — 2, TPETUYHBIX — 1,
yeTBepTHUHBIX — 2. M3omep nonexana CqioHog;

10) 2,2,3,4-TeTpamMeTiii-3-3TUIINIEHTaH, METHIITUITU30MPOIIUII-mpem-0yThil-
METaH;

Conep>xuT aTOMOB YIJIepo/a: MEPBUYHBIX — 7, BTOPUYHBIX — 1, TPETUYHBIX —
1, ueTBepTHUHBIX — 2. 3omep yHaekaHa Ci1Hys,

3agaua 1.2.
a) 3-m3onponui-2,4-TuMeTn-3- 0) 3,5-muMeTHI-4-3TUaTrenTaH
JTHirekcan H3C~CH,-CH- CH~CH—CH,"CHjs
HsC H_CH, HsC  CH, CHs
C |

| CH3
HsC—HC-C~CH—CH,-CHj

| \
HsC CH, CHj
CH,
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B) 2,2,3-TpUMETHIOyTaH

CHs
HsC—HC—C—CH;
CHs CHy

n) 2,2,3-TpUMETHITNICHTaH

¢Hs
H3C_H2C_CI:H_C_CH3
|
CHz CHs

K) 2,5-TUMETHI-4-3TUITeITaH
H2C_CH3
HaC—HC—CH;—CH— CHCH,CHj
HsC Hs

u) 4-u30nponmi-2-MeTui-4-3Tu-
renTaH

H,C—CHs
HyC—HC—CH;—C— CHy—CH,-CHy
HaC HC—CHj
CH,

a) 4,4-num3onponun-2,2,7-Tpu-
METHJIOKTaH

H3C. CHj
CH; ~ CH CHj
H3C_CI:_CHZ_C\_CHz'CHz'CH_CH:g
CHs ~H
H;C CHj
H) 2,5,5-TpUMeTHIOKTaH
GHs
H3C_HCI:_CHz'CHZ_?_CHZ_CHZ_CHg
CH, CH,

21

r) 4-uzonponmi-4-nponuirentax

HsC. . .CHj

CH
|
H3C_CHZ_CHZ_CI:_CHz'CHz'CHg
¢H,
CH2'CH3

e) 4-uzonponui-3,3,4,6-teTpa-
METWITENITaH

HsC.  .CHs
C|H CHy
H3C_HCI:_CH2_C|:_C\_CH2_CH3
CHy  CHy CHs

3) 2,2,3,3,4,4-rekcaMeTUIIIICHTaH
CHz CH3 CH;Z
HgC*(?*(':—C\—CHg
CH3 CH3 CH3

K) 2,4-muMeTHI-4-3TUITreKCaH
H2C—CH3
H3C—H/C_CH2_(F_ CH2_CH3

M) 4-mpem-0yTun-2,4-muMeTHII-
remnTad

CzHs
|
CI:HZ /CH3
H3C_H(|:_CH2_CI:_C\_CH3
CHS CH3 CH3

0) 3-u3onpomnuin-2,2,3,4,4-nenra-
METHIIIEHTAH
H3C  CH,
I_I3C\ CIH /CH3
HyC—C—C—C—CHj
H3C CH3CH3



n) 2,7-qumeTun-4,4- M3 TUIOKTaH
CH3
CH2 CHy
3C HC CHZ—C\: CH2 CH2 CH CH3

CH3 (l:Hz

CHs3

¢) 2,4, 7-TpUMETHIIOKTaH

CHs CHj

H;C— HC CH;~ CH CH,-CH,- CH CHs

CH3

y) 2,3,3,4-TeTpaMeTuiIreKCaH
GHs GHs
HsC—HC—C—CH—CH,—
CH3CHj

CHs

x) 3-uzomnponui-2,2,3,5-TeTpamMeTuI-
reKcaH

HaC, CHs
Hec. CH
HsC—C~ C—CH,—CH—CHj
HsC CH3 CHs

v) 2,3,4,4,5-teHTaMeTHIITeITaH
CHs Gy CH.
HyC—CH—CH—C—CH—CH,CHs
CHj CHa

m) 2,2,3,4-teTpameTui-3-3TUIreKcaH
HeC  CHs CHj

HsC— C C CH- CH,-CHj
HaC C2H5

10) 3,3,4-TpuMeTHIITeKCaH
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p) 4-BTop-OyTmi-2,2,4,5-
TETpaMeTHITeIITaH
CH

CHy CH CH,CHj,
CH3'CI:_CH2 (;’_CI:H CH2CH3
CH; CHy CHy

T) 2,2,3,4-TeTpaMeTIIITeKCaH
CHs  Chg
HaC—C~CH—CH—CH,"CHy
HsC CHj

$) 3,3,4,5-TerpameTnii-4-3THIIreII-
TaH
CHs CHy
g c CH—CH,"CHj
CHs cI:H2 CHa

CHa
u) 2,2,3,3,6-1meHTaMeTuiIrenTal
Hic,  §Hs CHs
HaC—C~ c CHy—CH,-CH—CHs
H3C CH3

HsC—CHs—

m) 2,4-muMeTuI-4-3TUNreKcad

GHs
HsC~CH—CHz—C—CH,—CHs
CHs CoHs

3) 2,5-TUMeTUI-4-TIpOonuiTenTan

o
HyC~CH=CH,~ CH—CH—CH,CHy
CH3 CH2 CH2 CH3



CHy CHg
3C CHZ_C CH CH2 CH3
c:H3

3axaua 1.3.

a) METUJIN30NPOITUI-mpem-0yTHII-
MeTaH
CHy  CHj

CH- C—'CH1—CH CH,
H3C CH3

B) 3TUJIMU30IPONII-6MOop-0y THJI-
MeTaH

HaC—CH,
HaC—CH— I_C_Ij|}—CH CH,-CHj
CHs CH,

) TUMETUI-mpem-0yTui-mpem-
aMUJIMETaH
CHg CH3 CHa
HsC— C-rC—C CH,-CHs
CH3 CH3 CH3

) TUMETHIT-mpem-0y TUIN30aMUJI-
METaH
HsC  CHy

HaC— cﬁc CHyp"CHp"CH—CHy
H3C CH3 CH3

U) STHIM30TPONUIN300yTHIIMETaH

CH3 CH3
H3C— HC-‘%?H'—CHZ CH CH;
H3C_CH2

.]'I) OTUIHIPOIIUIN3OIIPOITNIIMETAH
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0) METHII TWIIM30IPOIIMIIN30aMUJI-
MeTaH

) _C|EI?|2-CH3
HaC—CH7 C—iCH, CH,"CH—CHja
HsC  CHj3 CHs

r) OyTUII-6Mmop-0yTun-mpem-0yTui-
MeTaH
CHy,
HyC—CH,CH—=CHCHyp-CH,~CHp~CHg
HSC_(I:_CHE
CHs

€) STHJIIMN30NIPOIHI-6MOop-0yTHII-
MeTaH
CH3
HaC CH CHs
HC—HC< c CH—CHy-CHg
"CH CH3
Ch,

3) METUIIUU30NPOIIUI-mpem-0yTHII-
MCTaH
H3C CH3
HaC, ,CH
HaC- "C C+CH—CHs
H3C CH3 CH3

K) METUJIIPOITUIU3OIPOTTHII-6IMOp-
OyTuiImMeTaH
HsC. CHa
HC ~ CH
HsC—H,C— CH—LC*—CHZ CH,-CHg
CH,

M) STHJIM30MPONUIN300yTUIIMETaH



CHs.
HiC—HC~ CHv—CHZ
CHy-CH,

CH2'CH3

H) IPONUIIU-8mMOp-0yTUIMETAH

CHj CHs
HyC—H,C—CH :_ﬁ::l-]-:'—CH C2Hs
CH
CH,-CHs

H) JAUMCTUIIANUA3ZOIIPOITUIIMCTAH

HeC CHs CHg
HsC—HC c CH—CHj
' CHs

€) METHJITUINPONUIN300y TUIIMETAH

CHy  CHj
HyC—HC—CH— cL:'
CH,

|
CHj

CH2“CH2'CH3

y) METWIDTUIOYTHIT-mpent-
OyTuiIMeTaH
HaC CoHs
HaC— C' C—rCH2 CH,—CH,-CHs
3C CH3

X) MPOMMIU30TPOTHIH300y THII-
METaH

—CHs

C'is___
H3C H2C CH__C;H_ CH2 CH2'C3H7
,CH.
H3C CHz'CHS
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CH2 CHj;
HyC—HC— CH 1~ CH," CH—CH
CH, ™" CH,
0) ATUIN30NPOIUI-8mMop-0yTHII-
MeTaH

CH3 H2C_CH3
HyC—CH—iCH+ CH-CH,"CHjy
CHs

P) AUMETUIIU-mMpem-0yTUIMETaH

H3C CHs CH3
HsC— C Tols C CHj
L CHa

H3C CHj

T) METUIANATIII-6MOp-0yTUIIMETaH
GHa Gl
H3C—H,C~CH—C7~CH,~CHj
CH,

|
CHs

) mpem-0yTUITHEOTICHTUIIMETAH
¢Hs

C—CHg

CHj;

—CHy—

) STWIIU-6MOp-0yTUIIMETaH
CH3
CHj, CH2 CHj
HaC—H,C—CH-- (|_3|—'—CH CH,—CH,

'___J

1) STUJI-mpem-0y TUITHEONIEHTHII-
MeTaH



CHs

|
HsC, I_Cf_'j'lz CH3
HyC~C—CH—CH,~C—CHj
H3C CH;
1) METWJIIUU30NPONIT-mpem-0y- 3) IPONWI-8Mop-0yTUII-mpem-0y-
TUJIIMETaH TUJIMETaH
HsG  CHs CH;s CHy
H3C—C—Cr—CH—CHj HaC—H,C—CH--CH—CH,~CH,CHs
HsC CH HsC~C~CHg
H3;C CHj; CH,

10) TUMETHUIN300yTUIT-8MOop-0yTUII-
MeTaH
¢s — CHy GHs
HaC—HC—CHz—C4—CH—CH,-CHj
CHs;

3anaua 1.4.
[Ipumep pemienust — a) nojlydeHue Oyrana.
|. IlonmyyeHue aJKaHOB M3 COCOUHEHUHW C TEM K€ YHCIOM aTOMOB
yriaepoja:
1) rumpupoBaHHE HEMIPEICIbHBIX YTIIICBOJOPOIOB:

H,, Ni
H3C_CH2'CH:CH2 =C> H3C_CH2'CH2'CH3

t (o]
1-6yTeH

2) BOCCTaHOBJICHHE aJKUJITaJ0rCHHUIOB:

H
H3C_CH2'CH2'CH2_ | % H3C_CH2'CH2'CH3

3) peakuus Kmxnepa:

KOH
H3C\ /CHz'CH3 + NHZ-NH2=> H3C_CH2'CH2'CH3

C
I

@)
Il. TlomyuyeHue ankaHOB W3 COCIUHEHUH C OONBIIMM YHUCIOM aTOMOB
yraepoja:
1) KpeKkuHT

Pt
H3C_CH2'CH2'CH2'CH2'CH3 =>O H3C_CH2'CH2'CH3 + CHZZCHZ
tC
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2) CIUTaBIICHUE COJICH KapOOHOBBIX KHCIIOT CO IIEJIOYaMHU:

_O
HaC—CHy CH, CHp CT | -+ NaOH CNNaBNeHNe,_ . C—CH,-CH,-CH; + Na,COj

HaTpueBasi cornb
NEeHTaHOBOW KNCINOTbI

[1l. TTosyyeHre ankaHOB W3 COEOUHEHUN C MEHBIIMM YHCIOM ATOMOB

yriepona:
1) peakius  Bropua—Illlopeirnna.  Ilpu  B3amMOACWCTBUU  Pa3HBIX
JIKWITAJIOT€HUI0B 00pa3yeTcsi CMECh aJIKaHOB:

2 CH3-CH,Cl + 2Na —> HsC—CH,"CH,-CH; + 2 NaCl

- ?Hf”
CH3'CH2'CH_CH3
GHs
CH3 CH,-Br + Br—(IZH—CH3 +t2Na— < H3C—lT|C—CH—CH3
CHj - 2 NaBr HsC

\_ CH3'CH2'CH2'CH3

2) SJCKTPOJIN3 COJICH KapOOHOBBIX KUCIIOT

_O
CHyCH,-CZ_ ONeKIPOMS . H,C—CH,-CH,-CHs + 2 CO,

HaTpueBas Cofnb
YKCYCHOW KUCSIOTbl

3agaHus 0) — 10) PEIIAKOTCA 10 TUIY TAHHOMW 3aJayHu.

XvMmnyeckne ceomncTsea

3anmauva 1.5.

a)

1) HutpoBanune mo KonoBanoBy mpoBoasr pasodasieHHoi (10-20%)
A30THOM KHCIIOTOW TPHU HArpeBaHUHM, MEXAHH3M PEAKIMH — PaTuKaIbHOE
3amerienne (Sg). IlpeMMyIeCTBEHHO MPOLECC MPOXOAUT dYepe3 CTaIui0
oOpa3oBaHus HauboJiee YCTOMUUBOrO pajukaia (TpeTUYHBIN > BTOPUUYHBINA >
MIEPBUYHBIN).

Mexanu3Mm Sg: (HUTPOBAaHHE)
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0

t . .
HNO, —C> NO, + OH

HsC—CH—CH,-CH;  + "OH —HyC—C—CH,—CH; + H,0

CHj CHs
2-meTunbyTaH
o
HyC—C—CH,—CHjz + HNOz — H3C—C—CH,—CHjy + 'OH
CHj CHj

2-meTun-2-HnTpobyTaH

2) Peakums cynpoxiopupoBaHHMS ~TaKXKe SBISETCS — peakuuei
PagUKaIbHOIO 3aMEIICHUS.

3aMeleHue aToOMOB  BOJOpPOAA Ha  CyIb(QOXJIOPUIHYIO TpYIITy
IPOUCXOAUT M30MPATEIBHO: aTOMBI BOJOPOJA, CBSI3aHHBIE C BTOPUUYHBIMHU
YIIEPOAHBIMU aTOMAaMM 3aMELIAIOTCS JIErde, YeM CBSA3aHHBIE C IIEPBUYHBIMU.
BonmoponHsle  atomMpl y  TPETUYHOIO  YIVIEPOJHOIO  aroMa  Ha
Cyab(OXJOPUAHYIO  TpymIy  HE  3aMellaloTcs,  BUIUMO,  HU3-3a
IIPOCTPAHCTBEHHBIX 3aTPyAHEHUN.

MexanusMm Sg: (CyIb(hOXTOpPUPOBAHUE)

c, Y, oc”

H3C~CH—CH, CHz +Cl — H3C—CH— CH—CHz* HCl
CHg CHs

HsC—CH- CH-CHs * SO, HsC—CH— CH—CHs
CHs CH; SO,

HaC=CH= CH=CH + Cl, ——= HyC~CH~ CH-CH; +Cl
CH; SO, CH; SO,CI

Ecny BTOpUYHBIX WM TPETUYHBIX aTOMOB YIJIEPOA HECKOJIBKO, TO IPUBENIECH
OJIMH U3 BO3MOHBIX N30MEPOB—IIPOIYKTOB PEAKIINAN:

0)
NO, SO,Cl
HsC—CH—CH,—CH;  HsC—CH—CH,—CH,
B)
o: cH
HyC—C—CHj H3C—CH— CH,—SO,Cl
CHs
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r)
No:
HsC—C—CH,CH,CHj
CHa

)
CHy  CHy

HaC— C CH2C CH,
CHy  NO,

o, o
H3C_C_C\_CH2'CH3
HsC—C=CHg s

GHa
HyC~CH—CH,—CH—CH,
SO,Cl

CHy  CHj
HaC— C—CH CH—CH,
CH, SO,CI

CH; SO,Cl
HaC—HC— C—CH—CHs
HaC— c CHs "CHj

CH, CHs
)
CH3 NO, HsC H
HyC—C—C—CHj H3C/C CcCH 3
HsC—CH, CHs HsC-CH CHs
SO,Cl
3)
No:
HyC—C—CH,-CHj HyC— CH/C'.*_CH3
/ SO,Cl
HSC_CHZ H3C CH 2
n)
GHs Ghs CHs CHs
H3C_CH2_CI:_CH2_CH2_CI:_CH3 H3C'CH2-CH_?H_CH2'CI:_CH3
N02 CH3 SOZC| CH3
K)
NO, CH; CH3
HyC—C—CH—CH; H3C—(|3H-CH—CH2-SOZCI
H3C~C-CHj H3C—(|:—CH3
CH
3 CH,
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)

| |
HaC—C—CH,CH—CHg

M)

H3C_CI:H_ CHZ_CHZ_CH3

H)

HSC_

0)

ch_g_CH_CHz'CH:;
H3C_

)

NO,

CHs

NO,

CHs

I}IOZ /CH3
HaC~C—CH—CHj

CH,

NOZ /CH3

CH,

CHs

|
H3C_CI:_CH2'CH3

H3C_

p)

|
H3C_CI:_CH2'CH2'CH3

c)

CH
NO,

CHj;

NO,

NO,

CHs

CHs;

|
HsC~CH=CH—CH—-CHs
CH; SO.Cl

H3C_CI:H_CH2_CH2'CH3

SO,Cl

CHs

|
HsC—CH—CH—CHs
HaC—CH
SO,Cl

CHs

|
HyC—CH—CH—=CH,-CHj

H3C—CI:H

SO,Cl

¢Hs
H3C_/C_CH2_CH3

HaC—HC

SO,Cl

CHs

SO,Cl

|
H3C—CH—CH,—CH—CHj

| |
H3C—CHy—C—CH,—CH—CH,—CHj

CHs;
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CHs  oh
HgC—HC—CH—CH,~CH—CH,~CHj
SO,CI



T)

CHs CH; CH; CHjz
HyC~C—C—CHj HyC—C—CH—CHp-SOClI
CH; NO; CH,
y)
GHs  GHs ¢Hs ¢Hs
H3C_(I:_CH2'CH_CH3 H3C_CH_ Clﬂ-CH_CHg
NO, SO.Cl
)
CHa SO,Cl CHg
H3C_CH2_(I:_CH3 H3C_CH_CH_CH3
NO,
X)
?Hz'CH:.; H3C—?H2
H3C_CI:_CH2'CH2'CH3 H3C—CH_C|T|_CH2_CH3
NO, SO,Cl
1)
CH3 NO, CHs CHs H3C CHs
H3C_CH2_9_CH_?_CH2_CH3 H3C_H2C_/C_?H_C_CH2_CH3
CHs CHs HyC  SO,Cl
1)
I}IOZ C|3H3 CIZH3 (|3H3
HoC—C—CH,CHy"CH;~C~CHa  HaC—HC—CH—CH, CHz—C~CHj
CHs CHj, SO,CI CHs
1)
H3C_CI:H29H3 H3C_CI:H2 ICH3
H3C—CH;—C—C—CHj HaC—HC—CH—C~CHg
N02 CH3 802C| CH3
1)
GHs  CHs GHs s
HyC—C—CH,-C—CHg HyC—HC—CH—C_CHs
NO,  CHs so,cl CHs
3)
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CHs  Ch G g
HsC—H,C=C—CHp"C—CH;  HsC—HC—CH— CH,~C—CHj

NO,  CHs SO,Cl CHs
10)
H;C. .CH
HsC-cp-CHs TCH
I I
CI:H3 /CHZ (I:HS /CHZ
H3C_CI:_CH_CH2_CH2'CI:H_CH3 H3C—HC_CH_(I:H_CH2'(I:H_CH3
NO, CHj SO,CI CHj;
3agaua 1.6.
a)

MexaHu3M peakiui OpOMHpPOBAaHMS — IIEIHOE PaTUuKaIbHOES 3aMelle-
Hue (Sg).

brictpee 3amernienre Bojopoja Ha OpoM HIET y TPETUYHOTO aroMma
yriepoja, 3aTeéM — y BTOPUYHOTO, B TIOCIICIHIOI OUYepeb — Y IMEPBUYHOTO.
DT0 00BACHSAETCS TEM, YTO CTAOMIBHOCTh TPETHUYHOTO PaUKajia BBIIIC, YeM
CTaOMJILHOCTh BTOPUYHOTO U TeM 00Jjiee — MEPBUYHOTO.

MexaHnusm Sg.

h .
Br, —~ »~ 2Br
CHy CH;3
HsC—C—CHpCH;  + Br°—>H3C—(|3—CH—CH3 + HBr
CH, CHj
2,2-pumeTnnbyTaH
GH GH
HeC—C-CH—CH;  + Br, ——=HsC—C—CH—CH; + Br’
CHs CHs Br
3-6pom-2,2-gumeTnnbyTaH
0) B)
GH chH
H3C_CH2_C|;_CH3 H3C_CI:‘CH2"CH2'CH3
Br Br
r) 1)
CHg CH
H3C_C|:_C|:H_CH3 CH3"(.\(\CH3
Br CH3 Br
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CH3

HaC—CH,— C\CHZ CHj
Br

3)

o CHs
H:C=C~CH.cp,-ch,

CHs

K)
HaC CHy

H5C- CH C\CH CHj
Br CH3
M)
CHa
H3C—C|3—CH2-Br
CHj

0)
CHs  CHy

H,C— C CH C CHj
H3C Br CH3
p)

CoHs
H3C—H2C-C,:—CH2-CH3
Br

T)
H3C\ (l:sz
H3C—HC~C,:—CH2-CH3
Br

¢)
HoC_ CH3CHs
HsC— c:c: C\CH

|
HC CH,

)
I_I%r
HSC—CII—CHZ—CIZH—CH3
CHj CHj

M)
HeC  CHg
HsC=C—C~cp,-Br
HC  CHs

1)
Cl:H3CH3

|
HsC—C—C-CHj
CHy Br

H)
CHs  CHj

| I
H3C_IC~CH2'C,:—CH3
CHs Br

m)

|
HyC-CHC—CH,CHj

CoHs

Br (l:ZH5

c)
CHj

|
H3C_H2C"C,:—CH2'CH3
Br

y)
H3C\ C\:ZHS
HaC—HC-C—CH—CHs
Br CHj
X)

Br
Br
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1) 9)

l|3r Il3r
CH3’CH"‘CH3 CH3’CH"‘CH2'CH3
1) 11§
CHa-CH,-Br Br

|
CH3’CH"‘CH2'CH2'CH3

3) 10)

/Br Cl:H3 CI:HS Cl:HS
CHy C—C—C—~CH;

CH3 CH3 CHz'Br

3agauya 1.7.

IlepBas ctagus pacmnana ruJiponepekucu — aucconuanus mo ceszu O-0.
Bo3Hnukatromue CcBOOOAHBIE KHUCIOPOAHBIE paguKalbl JIMOO OTPBHIBAIOT
BOJIOPOJIHBIE aTOMBI OT MPUCYTCTBYIOIIMX B CUCTEME BOJOPOJACOJIECPHKAITUX
YacTHUIl U JTal0T CIUPTHI (HampasieHue 1), nubo pacnanaroTcs 1no [-cBsizu U
JAI0T aNbJAETUbl WM KETOHbI (HampaBiieHue 2).Takke BO3MOXKEH MpoIecc
JTUCIIPOTIOPIIMOHUPOBAHUS (HANpaBJIeHHE 3).

Tpetuunblie ruapoONIEpEKUCH 00Pa3yIOT CHUPTHI WK KETOHBI IO CXEME:

R-H
CH
(nto6oii ankaH) S .
- ~ H,C~C-OH + R
CHs . B(FH3 CHg (ankun)
HyC— c 0+ O0H ——> HicC%0
CH, -OH’ CH, 5 CHg

>~ H3CC0+CH3

FI/II[pOHCpeKI/ICI/I BTOPHUYHBIX AJIKUJIOB IIPpU HHU3KHUX TCMIICpAaTypax AaroT
KCTOHBI U CIIMPTHI; IIPHU BBICOKUX — CITMPTHI U aJIbACTHUABIL:

+ (CHy),CH, ¢Hs ¢Hs
1 H3C—C-OH + H3C—CH -
CHs CHs H o .
H-— c ot OH —> hPceo 2 = HyC—CZ * CHs
CHs -OH’ CHs , CHg

H3CCO+H

Tak kak Bpems cymiecTBoBaHuss H upe3BbIYaliHO Majo, TO HauboJiee
BEpOSITCH  Mpolecc  He  pacmaga ¢ oOpasoBanmem H, a
JTUCIIPONIOPIIMOHUPOBAHUE PAJUKAJIOB (HaINpaBJICHHUE 3):
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a¥a"A"s Y ° l
H3C—(I3—O + O—(IS—CH3 i» H,C—C=0 + H3C_ﬁ_o|_|
CHs CHj

['upponepekuc  TEPBUYHBIX  AKWJIOB — Pa3jararoTcs  MOJ00HBIM
obpazom:

+CH3CH3;
1. > H3C_CH20H +H3C_CH2'
) ) >
H-C~OfOH ——> HECI:@o' ' = CH*O + CHs
CHs - OH CHs ; H
: - H3C—C:O +H3C_CH20H
a)
¢Hs
1. H3C—C12—CH2-CH2-CH3 N ankuribHbIN pagukan
OH
2. H3C—ICIZ—CH2-CH2-CH3 n CH; vnm H3C—IC|:—CH3 M HyC—H,C—CH,
@) @)
0)

1. H3C—CH,-CH,-OH 1 ankunbHbIn pagukan

Oy _H .
2. G7 U CHiCH,

/,
3. H3C—CH2—C/\H M HaC—CH,-CH,-OH

B)
HO
1. H3C-CH—CHy W ankunbHbIA pagukan
,0
4 .
2. H3C_C\H n CH3
O ch)
I
3. H3C_C‘CH3 n H3C'CH—CH3
r)
(I)H
1. H3C—CH2—C|3—CH3 M ankunbHbIA pagukan
CHs
O O

I . 1
2. HC—-C-CH; wu CHsCH, MM H3C—C—CHy'CHs 1 CHj
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IT)

CHa
|
1. H3C—C|3—CH2—CH2-OH N ankuibHbIA pagukan
CHs;
O CHs
/, .
2. HC] m HyC-C—CH,
H CHj
CHs o CHz
/,
3. H3c—c|:—CH2—cf M HyC~C—CH,~CH, OH
CHs H CHs
e)
CHy
1. H3C—(|3H’CI:\CH3 N ankunbHbIA pagvkan
CH; OH
) /CH3
2. HC—C—CH; u HC—CH  wm HyC—C-CH m CHj
0 CH,4 O CHg
)
1. H;C—H,C—CH—CH; Y @nkunbHbIi paaukar
|
OH
0 : 2 .
2 H3C_H2C_C\ n CH3 nnn H3C_C\ " H3C_CH2
H H
3)
C|)H
1. H3C—C|:—CH2-CH3 N ankunbHbIN pagukarn
CH2'CH3
W
2. H3C—H,C—C-CH,-CH; ¥ CHs
@)

I
mnm H3C—C—CH, CHz U HC—CH,
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OH
[
1. H3C—H/C—(|3—CH2-CH3 W ankunbHbIN pagvkan
H3C CH3
0 . HC 9 :
2. HC—H,C—C—-CH; u H3C—CIZH nnu CH-C—CH,-CH3 1 CHj;
/
CHj HsC
HC, :
nnm (;H-C—CH3 n Hy;C—-CH,
H,C
K)
¢Hs
1. HzC—C—CHs, N ankumnbHbIM pagukan
|
OH

2. HaC—C—CHy ¥ CHs

O
J)
1. H3C—CH,—CH,-CH,OH ¥ ankunbHbI paavkan
2 :
2. HC\H n H3C_H2C_CH2
Pe
3. H3C_H2C_CH2'C\ n H3C_CH2_CH2'CH20H
H
M)
CHa
1. H;C—CH—CH,-OH n ankurbHbIN pagukan
O
2 .
2. HC\H N HSC—ICH

CHs

4
3. Hsc—(,?H—C\H M H3C—CH—CH,OH
CHs CHs
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H)

H3CI: cI:H3
1. H3C'CH'CH2-(13—CH3 Y anKkunbHbI pagvkan
OH . H3CI:
2. H3C—ICIZ—CH3 n H3C—(IJH—CH2 unm H3C-CH~CH2-(E—CH3 n CHjz
O CHj, O
0)
s
1. H;C—CH—CH,-OH # ankunbHbIN pagukan
2
2. HC\H n H3C—C|)H
CH,
0O
3. H3C—§H—C\H M HzC—CH—CH,OH
CHg CH,
)
CH:
1. H;C—H,C—C—CH,-OH 1 ankunbHbIn paguKkan
|
CH,
T 0
2. HaC—H,C—C" u HC/QH
CH,
Cl:Hg//O CIZH3
3. H3C—H2C—CIZ—C\ n ch—HZC—CIZ—CHZ-OH
CH, H CHs
Y]
CHa OH
1. H3C—H,C—CH—C—-CH3; ¥ ankunbHbI pagukan
|
CH;
HG R 0
2. H3C_CH2_CH_C_CH3 n CH3. nnn H3C_C_CH3 n H3C_H2C_(I:H

CHs;
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c)

1. H3C—H,C—CH,— (IZH—CHZ-CH3 N ankunbHbIN pagukan

HO
Q
. /, .
2. HiC—H;C—CH,—C. ¥ HyC—CH; nm H3C—H2C—C/\H M HsC—H,C—CH,
O OH

I |
3. HeCHC=CHy—C=CHyCHy 1 HyC—H,C~CHy—C—CHy CHg

T)
CHa
1. H3C—HC—(|3H—OH N ankurbHbIA pagukarn
CH,
2 0
/ . 7z .
2. H3C—C\|_| n H3C—CIZH nnu H3C—C'ZH—C\ n CHsy
CHs CHy H
Q ¢Hs
3. Hg,C—CI:H—C—CH3 V|H3C—HC—(|3H—OH
CHj CHj
y)
CI:H3 (?H
1. H3C—HC—CH—CH—CHz v ankunbHbli pagukan
|
CHj
s o 0O CHs
4 . /, .
2. HC-HC—CH-C{ #© CHz wum HC—C{ ¥ H,C—HC-CH
I H H I
CHs CH,
GHs 9 GH  on
3. H3C—HC—C|:H—C—CH3 n H3C—HC—CI:H—CH—CH3
CHs CHj
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})

ClZH3 CIZH3
1. H3C—C—CH,-CH—CH;z ¥ ankunbHbIn pagvkan

|

OH

0 CH: cH
2. HC—C—CH; 4 H3C—HC—CH, wumm HyC—C—CH,CH-CHz ¥ CHs

@)
X)
HsC ~ OH

1. H3C—C,)—CH—CH3 N ankunbHbIN pagukan

CH,

0 CHs CH; o

/ .
2. HC=C. ., ¥ HC~C—CH; um HSC—CI)—C/\H M CH,

CH,
HC O HsC OH

\ I \ |
3. HsC—C—C—CH; 1 HyC—C—CH—CH,

CH, CH,
1))

$Hs G

1. H3C—HC—CH—CH,-OH v ankunbHbIX pagukan

/,

2. HC{, ¥ HyC—CH—CH'
CHg CHy
CHsGHs O FHaCHs
3. HiC=HC—CH=C{ ¥ HC—HC—CH~CH, OH

)
GHs
1. H30—CH2—CI:—CH3 M ankuibHbIN paavkan
OH
O O

Il . 1 .
2. H3C—C-CHz # HC—-CH, wm HzC—C—CH,-CH; 1 CHj,
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)

1. CH3-CH2—CIT|-CHZ:33 N ankuibHbIA pagukan
OH
% : ° :
2. H3C—H2C—C\H M HzC—CH nnm H3C—HCI:—C\H n HzC—-CH,
CHj CHs3
CHg CHs
3. H3C~H,C—C-CH 7 CH3-CH2—CIT|-CH‘
O CHj OH CHs
1)
T
1. H3C~CII~CH2-OH W ankunbHbIN pagukan
CHgs
o) CHs
2. HC/QH M H,C—C -
CHy
s 0 T
3. H3C—C':—C\H " HSC—CIZ-CHZ-OH
CHj CHs
3)
GHaGH:

1. HC—HC—CH—CH,-OH ¥ ankunbHbI pagukarn

O

2. HC(, ¥ HyC—CH-CH’
CH3; CHj3
CHsCHs 0 CHs CHs

3. H3C—HC—CH—C\I_| n HzC—HC—CH—CH,-OH
10)

(‘:Hz'CHg
1. H3C-CH;-C—CH,—CH; ¥ ankunbHbI pagvkan

OH

O

I .
2. H3C*H2C_C§CH2-CH3 N HSC—CHZ

3agaua 1.8.
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CBoOOaHBIE paaMKallbl  CIOCOOHBI K  CIEAYIOIIUM  OCHOBHBIM
XUMHUYECKUM TMIPEBPAIICHUSIM:
1) pexoMOMHAIHSI
[Ipu pekomMOMHALIMK ABYX pajJUKajIoB 00pa3yeTcsl ajikaH, COACpIKAIIUMA
CYMMapHO€ YHCJIO aTOMOB YIJIepojia IByX paJuKaioB:

2 HyC—CH,;~CH—CH ——> H;C—CH,~CH—CH—CH—CH—CH,"CHj
CH; CHjs CH; CH; CH; CHg

2) TUCTIPOTIOPIIMOHUPOBAHUE
[Ipu nucnponopHHOHUPOBAHUU MPOUCXOAUT OTPHIB OJHOTO M3 aTOMOB

BOJIOpOa MO B-CBS3U M MPHUCOSAMHEHUE ero K Ipyromy pamukany. [Ipu atom
00pa3yroTcs ajikaH U aJlKEeH:

?Hsa . . CHs
1) H3C—CH2—W(|3M——CIZH + HC—CH-CH,CHy ——
! B CH, CHs
CHs CHs
——>  HyC—CH,~C=CH + H;C~CH-CH,CHj
CHg CHj

1,2-gumeTun-1-6yTeH 1,2-gnmeTnnbyTaH
?Hs ) . ?Hs

2) HsC~CH;~C—CH ~ + HC-CH-CHpCH; —
H CHyH—"CHy

CH,
I
— > H3C—H2C—HCI:—CH + H3C_CH2'?H_CH2’CH3
CHj CH3
3-MmeTun-1-neHTeH 3-MeTunneHTaH

3) pacnan
[Ipu pacmage pamukana 1o [-cBs3u oOpa3yercs APYrov pamukal u
aJIKeH. BO3HUKHOBEHHE TT-CBSI3U B AJIKCHE IMPOWCXOIUT MTPH B3aUMOACHCTBHU
HECITAPSHHOTO JICKTPOHA U OJIHOTO M3 JICKTPOHOB G-CBSI3H:

CHj;
Ba|v . 5
H3C_CH2_(I:J|ECI;H _>CH3 + H3C—CH—_—CH_CH2'CH3

CH;
MeTun 2-NeHTeH
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G

H3C_CH2?E—OL?H —_—> H3C—CH2 + H3C—CH:CH—CH3

CHs

a)

1) nexan

2) 1-nieHTeH U TIeHTaH
3) nponui u STUIEH

B)

1) 2,5-qumMeTHITeKCaH

2) 2-METHJIIPOIICH U 2-MeTHII-
ponaH

3) MeTu1 U NPONUIIEH

1)

1) 3,3,8,8-TeTpameTriiacKaH

2) 3,3-qumeTui-1-nenTeH u 3,3-
TAMETHIIICHTaH

3) mpem-aMu1 U STUJICH

xK)

1) 2,2,7,7-TeTpaMeTHIOKTaH
2) 3,3-mumeTmin-1-0yten u 2,2-
IUMETUI0yTaH

3) mpem-0yTHI U STUIICH

)

1) 2,7-1MMETHIIOKTaH

2) 3-meTmin-1-0yTeH u 2-MeTHIOyTaH
3) “3OMPONUIT U ATUIICH

)

1) 2,2,5,5-TerpameTrirexkcan

2) TUCIPONIOPIIMOHUPOBAHUS HET
3) MEeTHI U 2-METHIINPOIIECH

aTuUn

2-6yTeH

0)

1) 4,5-quMeTHIIOKTaH

2) 2-TIeHTCH | TIeHTaH; 1-TICHTeH U
MeHTaH

3) 3TWII 1 PONUJIEH

r)

1) rekcan

2) OpOMNUJICH U MPOIaH
3) METHUJI U STUJICH

e)

1) 3,8-qumeTHiacKan

2) 3-MeTuiI-1-eHTeH U 3-MeTHII-
MICHTaH

3) 6mop-0yTHIT ¥ STUIICH

3)

1) 3,3,4,4-TeTpaMeTHIITCKCAH
2) 2-meTui-1-0yTeH u 2-MeTHII-
OytaH; 2-MeTHI-2-0yTeH U 2-
MEeTUI0yTaH

3) MeTua U 2-MeTUI-NPONEH

K)

1) 3,6-1MMeTHIIOKTaH

2) 2-metun-1-0yTeH u 2-MeTHI-
OyTaH

3) metun u 1-OyTeH; pagukan: 3TUI U
HpOTHIICH

M)

1) 2,3,4,5-TeTpamMeTHIITEKCAH
2) 3-meTun-1-0yTeH u 2-MeTHII-
OyTaH; 2-MeTHI-2-0yTeH U 2-
METHIOyTaH

3) metun u 2-0yTeH



H)

1) 3,4-nusTHATreKCaH
2) 2-TICHTCH U TICHTaH
3) metun u 1-0yTeH

)

1) 3,3,4,4-TeTpadTHireKcan

2) 3-3THII-2-TIEHTCH U 3-3TUIJINCHTaH
3) meTun u 2-3Ttun-1-0yren

¢)

1) 2,3,3,4,4,5-rekcaMeTHIITeKCaH
2) 2,3-mumeTmi-2-0yteH 2,3-1u-
MeTunoyTas; 2,3-qumeTnin-1-0yrexn
2,3-TUMETHIIOyTaH

3) meTun u 2-MeTun-2-0yTeH

y)
1) 2,2,3,3-TeTpamMeTHIOyTaH

2) 2-METHJIIPOIICH U 2-MeTHII-
ponaH
3) pacniajia HET

X)

1) 2,7-1MMETHIIOKTaH

2) 3-meTni-1-0yTeH u 2-MeTHIOyTaH
3) “3OMPONUIT U ATUIICH

)

1) 3,3,8,8-TeTpameTriiicKaH

2) 3,3-numeTui-1-nenrex u 3,3-
IUMETHIIIICHTaH

3) mpem-aMuiI U STUIICH

)

1) 2,2,3,4,5,5-rekcameTniarekcan
2) 3,3-numetuin-1-0yTeH u 2,2-1u-
MEeTUI0yTaH

3) Metun u 2-meTun-2-0yTeH
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0)

1) 2,3,6,7-TeTpaMeTHIIOKTaH

2) 2,3-mumeTmii-1-6yren u 2,3-1u-
MeTHIOyTaH

3) “30IPOINUII U IPOTTUIIECH

)

1) 3,4-quMeTHITeKCaH

2) 2-0yten u OytaH; 1-OyTeH u OyTaH
3) METHJI B IPOTIHIICH

T)

1) 3,3,5,5-TeTpameTiiIOKTaH

2) IUCIpONOPIUOHUPOBAHUS HET

3) 3TWI U 2-METWINPONEH; METHI U
2-meTni-1-0yten

})

1) 2,3-qumeTHIOyTaH
2) OpOINUJICH U MpOIaH
3) pacmiazia HeT

)

1) 3,6-1MMeTHIIOKTaH

2) 2-metun-1-0yTeH u 2-MeTHII-
OyTaH

3) T W NOpPONUIEH; METHI U 1-
OyTeH

)

1) 3,4-nuu3onponui-2,5-1umMe-
TUJIT€KCaH

2) 2,4-numeTnIn-2-TieHTeH U 2,4-
JTUMETHIITICHTaH

3) MeTrII U 4-MeTHUJI-2-TICHTEH

3)

1) 2,9-qumeTHiacKaH

2) 4-meTnia-1-neHTeH U 2-MeTHII-
TICHTaH

3) u300yTHI U ATUJICH



10)

1) 2,4,7,9-TeTpaMeTHIIEKAH

2) 2,4-mumeTnit-1-nenTeH u 2,4-
IUMETHINCHTaH

3) u300yTHI U MPONWIECH; METUI U 4-

MeTui-1-0yren

3anaqm Ha yCTaHOBJ1IEHNE CTPOEHUA U XUMUNYECKNE MNMpeEBpaLLEeHNnA

aJ1IKaHOB
3agauya 1.9.
a)
LiCU(C2H5)2
2 CH3—CH_CH2_| " > CH3/CH_CH2_CH2'CH3
! - Cul, Lil !
CH, CHj;
0)
LiCU(C4H9)2
2 CHy—CH—| L1 2 CHg=GH-CHy~CHyCHyCH,
CH, U CHs
B
Brz, hv I '
CH3_CI:H'CH2—CH2'CH2'CH3 > CHg—CI:_CHz_CHz'CHz'CHg
CHs CHs
B) CsHa4
HeC—CH—CH—CHj
CH; CHj
r) CgHyg
¢Hs ¢Hs
H3C_CH_H2C_H20_CH—CH3
1) e)
CHs ¢Hs $Hs
H3C_CIZ—CH2—COOH H3C_CI:—CH2—CH2'(I:_CH3 ,
CHs; CHs3 CHs
¢Ha
H3C_CI:—CH3
CH,
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)
LiCU(H-C3 H712

2CH3-CI:H_I C | |_| > H3C—CI:H_CH2_CH2'CH3
- Cul, Li
CHj CH,
2Na [
HaC—CH—I + |_CH2'CH2'CH3m’ HgC—CH—=CH, CH, CHj
CHs - < Nanr CHs
+
< HzC—CH—CH—CHj
CH; CHj
+
CH3—CH,-CH,-CH,-CH,-CH3
g
3)
2H3C"CH2‘CH2‘CH2—I + LiCU(C2H5)2
—_>CH3—CH2‘CH2—CH2'CH2‘CH3
- Cul, Lil
) K)
H3C—CIIH—CH2-CH2-COOH (|3H3
CH3 H3C_CH—CH2_CH3
4 MOHOXJIOpAJIKaH
J) M)
H3C—CIIH—CH2-COOH H3C—(|3H—CH2-CH2-CH2-CI
CHs, CHj
2 5-numMmermirexkcad
H)
GHs
H3C—CH;; H3zC—CH—CHj
0)
CHa CHa
1.CIH,C-CH-CH,CHjy 3.H3C-CH-C|:H—CH3
(|3H3 cl, Cl
H3c-CH'CH2'CH3 h—> CI:HS (I:H3
v 2.H3C—(|:—CH2-CH3 4. H3C-CH-CH,-CH,CI

Cl

n) 2-metwirentad (B), rentad (0), 2-metunrekcad (), 3,3-TuMeTUINEHTaH
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(a), menTad (T).

P)
?H3 Na

HsC—C—Br + Br-CH,-CH,-CH,
CHs

1 . H3C_CH2‘CH2_ CHZ_CHz‘CH:),

s
2. HyC—C—CH,-CH,-CH;,
CH,
H3C\ /CH3
3. HC-C—C—CH; + H,C=C—CHy
HC  CHj CH,4

c)

a) peakiusi ¢ NaOH (oOpa3oBaHue cosn), CIUTaBICHHUE CO IEI0YbIO;
0) peakuus ¢ metasumueckuM HaTpueMm (Bropra—Illopeiruna);

B) THIPUPOBAHMUE;

r) peakuus ¢ HI.

T) 2-MeTHIIponaH; npu obpadbotke Na momydarcs — 2,5-TUMETHITEKCaH,
2,2, A-TpumeTninenTad, 2,2,3,3-TeTpaMeTIIIOyTaH U 2-METHUIIPOTICH

Y)
id Br or
HyC—C~CHs  BrH,C—CH,~CH, HyC-CH—CH, HaC—CH,—CH
Br Br Br Br
A b B r
¢) CgHyg, 2,5-mumeTnnrekcan x) C;Hyg, 2,4-muMeTHIIIIeHTaH
CHs CHs e cHs
H3C—CH—CH,—CH,—CH—CHj H3C—CH—CH,~CH—CHj
1) )
CHs CHj
HysC—C—CHj HsC—CH—CH,—CH,l
CHa
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1) 1Y)
(|3H3 2-MeTWIIIeHTan + 2,3-
H3C—CH—CH—CH,-COONa TUMETWIOyTaH + TEeKCaH
CHj
3) CgHyg 10) CsH14
CH3-$—CH2-CH2-?H—CH3 H3C—CH—CH,—CH,"CHs
CH, CHs CH,

3agayn noBbILLEHHOW CITOXHOCTHN

3agauya 1.10.
a) B mosiekyne u3orneHTtaHa 9 nepBUYHBIX, 2 BTOPUYHBIX U | TpeTHYHBIN
BOJIOPOLI. YactHoe oT JCJICHUS ITPOLIEHTHOT O COZACPKAHUS

rajJjOTeHNPOU3BOJAHOTO B CMECH Ha YHUCIO COOTBETCTBYIOIIMX AaTOMOB
BOJIOPO/JIa XapaKTepU3yeT peaKIMOHHYI0 clIOCOOHOCTH cBsizu C—H:

Creps—H (30+15): (6+3)=5

Corop—H 33:2=16,5

Ciper—H 22:1=22
CooTHoIIEHHE PeaKIMOHHON crmocoOHocTh 5:16,5:22 umu 1:3,3:4,4, 1. e.
OBICTpEE BCEro 3aMEIIEHHUE UJIET Y TPETUIHOTO aToMa yriepo/a.

0) B monexkyne 2,2,4-TpuMeTWINEHTaHA COACPXKUTCA 15 mnepBUYHBIX, 2
BTOPHUYHBIX U | TpETUYHBINM aTOM BOAOPOA.

OO6pa3yromuecs: U30Mepbl Conepxanue, %
CH
Cl—H,C~C~CH, CH—CHj 91 -100 = 34,6%
CH,  CHy (15-1) +(2-3,3) +(1-4,4)
CH
H3C_CI:_CH2'?H_CH2’CI E].OO:ZS%
CH; CHs 26
CHs;
| 2-3,3
H3C—C,3—C\H—C,3H—CH3 2—6-100 =25,4%
CH3 Cl CH,
| | T .
H3C—(,3—CH2-(,:—CH3 T-lOO =16,9%
CHs, CHj,
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B) IIponykTsl XnopupoBanus
Cl
|
ch_(l.:_CHg,
CHs
1 monb (33,34 %)

H
HyC—C—CH,~Cl
CHs,
2 mons (66,66 %)

Yucno aToMOB BOAOPO/a Y MEPBUYHBIX YIIEPOAHBIX aTOMOB — 9, y TpeTuu-
Horo — 1. PeaknmoHHas crocoOHOCTH MEPBUYHOIO Boaopoaa 66,5:9=74,
tpetuuHoro — 33,3:1=33,3. CooTHOUIEHHE PEAKIMOHHOW CIIOCOOHOCTH
7,4:33,3=1:4,5, 1. e. ObICTpeE UIET 3aMEILCHUE Y TPETUYHOTO YIJIEPOTHOIO
aToMma.

r) OTHocUTeNbHAs CKOPOCTh 3aMEIICHUSl Yy MEPBUYHOTO aToMa Yriepojia
65:9=7,2, a y tpetuunoro — 7:1=7. CooTHOIIEHNE PEaKIMOHHOI CITOCOOHO-
ctu— 7,2:7.

n) M300yTaH coaepkut 9 BOAOPOAHBIX aTOMOB MPHU MEPBUYHOM YTIIEPOJE U
1 — npu TpeTHUHOM.

OO6pa3zyromuecs U30Mephbl Conepxanue, %
H
H3C—C~CHy-Br 91 .100 = 0,6%
CH, (9-1) + (1-1600)
I|3r
ch—clt—CHs 1600-1 1100 = 99,4%
CHj 1609

e) O6mas dopmyna nuxiopankana — CyH,Cl,. Yncno atomoB yriepona B
dopmye (x):

5312190 . 5
12x +2x+71
MoJiekysipHas ¢opmysia coenuHenus — CsHgCl,.
CtpykTypHbIe (hOPMYJITBI BO3MOKHBIX H30MEPOB —
(IZI CIII CIZI
HyC=C=CHy  CIH,C—CH,~CH, HsC—CH—CH, HaC—CH,—CH
Cl Cl Cl Cl
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2. QTUNIEHOBLIE YIrMEBOOQOPOObI
Cnocobbl nonyyeHus

3agaua 2.1.

1) [MonyuuTte ATUIECHOBBIE YIJIEBOAOPOABI ACTHAPATAIMEH CIIEIYIOMIUX
CIIUPTOB. YKAXXUTE YCJIOBUS W MEXAHU3M NPOTEKAHUS PEAKIUH. AJIKEHBI
Ha30BHUTE.

a) (CHs),CHCH,CH,CH,OH 6) (CHs),CHCH,CH(OH)CH;,

B) (CH;),CHCH(OH)CH,CH, r) CH;CH,CH(CH;)CH(OH)CH,CHs,
1) (CH;),CHCH(OH)CHs e) (CH,),C(OH)CH,CH,

) (CHsCH,CH,);COH 3) HOCH,CH(CH3)CH,CH,

u) (CHs),C(OH)CH,CH,CH,CH; k) CH;CH,CH(OH)C—(CHa)s

2) W3 COOTBETCTBYIOIIUX CHUPTOB TOJNYyYUTE TMPUBEICHHBIE HUKE
AJKEHbI. Y KQKUTE YCIOBHS U MEXAHU3M IIPOTEKAHUS PEAKIIUMN.

JI) TPUMETHIIITUIICH ¢) 1,2-mumernn-1->THiaTUIeH

M) CUMM-METHUIU3ONPOIHUIITHUICH X) 1-Metnii-1,2-MuaTUIATUIICH

H) HeCUMM-TAMETUIATUIICH 1) 1-metun-2-mpem-O0yTUIITUIICH
0) LIMKJIOTEKCEH 4) 2-METHII-2-TICHTCH

1) 1-3TUIUKIOTEKCEeH ) 3-MEeTHI-2-TeKCEeH

p) 1300yTUIIECH 1) 3-“30MPONUIINKIOTEKCEH

¢) 2,3-mumeTun-1-nenrex 3) 2,4,4-TpUMeTHII-2-TEKCEeH

T) 2,4,5-TpUMETHII-2-TeKCCH 10) 1,2-TUMETUIIUKIOTEKCEH

y) U30IPONMIATUIIEH

3agaua 2.2.
1) Kakue onmedunbl oOpa3yroTcs Mpu IEUCTBUH CIIMPTOBOTO PacTBOpa
IEJIOYX Ha CIICAYIONINE TaJOTeHIPON3BOIHbIC.

a) 2-OpoMrneHTaH 0) 2-x70p-3-MEeTHITEKCaH

B) 2-M0J0yTaH r) 2-OpoMIIeHTaH

n) 2,3-numeTui-2-6pomMOyTaH €) 2-"oarenTaH

%K) 2-XJI0p-2-MeTUII0yTaH 3) 2-XJ10p-3-U30MPOTIITEIITaH
H) 2,4-nuMeTnn-3-0poMIeHTaH K) 2-MeTui-3-0poMIeKcan
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2) Tlomyuwure

cleyroume

OHG(bHHBI n3 COOTBCTCTBYIOIINX

MOHOT'QJIOTEHIIPOU3BOIHBIX. Y KAJKUTE YCIOBHS IPOTEKAHUS PEAKLIUN.

JI) 2-TeKCeH

M) 3-METHI-2-TeNTeH

H) 3,4-1UMeTHI-2-TeKCEH

0) 3-METHUJI-2-TICHTCH

n) 2,5-auMeTuI-2-renTeH

p) 2,2,4-TpuMeTni1-3-TeKCeH

¢) CuMM-TAMETHI-3THIICH

T) 2-MeTHI-4-U30MPONUI-3-TeNTEH

y) 2-metun-2-0yTeH

¢) 2,3-mumeTnn-2-reKceH

X) CUMM-TATTAKIIOTIPOTTATIATHIICH

) 2-METUIIUKIOIICHTCH

) cuMM-ITALMKIOT€KCUIIATUICH

) 2-MEeTUJI-5-U30IPONIII-3-TeNTEH
1) HeCUMM-METHUIIITHIIITHIICH

3) 2,3-muMeTnn-2-0yTeH

10) 2-MeTHJI-2-TICHTCH

XumMumnyeckme csoncTtea

3agaua 2.3.
JInsi  MepeuMClIeHHBIX aJIKEeHOB COCTaBbTE ypaBHEHUSI peakiui
B3aUMOJICHCTBUSL C OpOMOM, OTpa3uB MEXaHU3M  JJIEKTPOPHUIHLHOTO

[IPUCOCANHEHNs TajoreHa. MCXOmHbl ankeH M ITOJIYyYEHHOE COCIAUHEHUE
HaszoBuTe 1o HomeHkiarype MIOITAK.

a) NponujiIeH

B) METUJIBUHUJIMETAH

a) OyTuieH

’K) aJUTUIIMETaH

U) TUMETUIBUHUIMETaH
JI) TS TUIIBUHUJIMETAH

H) STWIAUTWIMETaH

1) BUHWJIN3OIPOIHIMETaH
€) U30NPONUIATUIMIMETAH
y) U300yTHIICH

X) ITUMETHUIALIAIMETaH
4) METHIID THJIAJUTUIMETaH

HI) STUJIN3O0IPOIMUIIBUHUIMCTAH

10) METUJIOYTUIIBUHUIIMETAH

0) STUWIBHHUJIMETAH

r) BUHWI-mpem-0yTUIIMETaH
€) LIMKJIOTeKCCH

3) BUHWJIITPOIIUIIMETAH

K) METWIDTWUJIBUHUIMETAH
M) METWJIAUIAJIMETAH

0) METHJINPONIIAJIITUIMETAH
P) BUHWIN300yTHIIMETaH

T) 1-METHILHMKIOTeKCEH

() n3onponmIAILINIMETAaH
1) METUJIOYTUIIBUHUIIMETAH
1) METWILIMKIIONPONIMIIBUHUIIMETAH

3) METWIAJUTMIMETaH
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3agaua 2.4.

Kakue coenvHeHHsI moaydaTcs MPU B3aUMOJCHCTBUM HUKEHA3BaHHBIX
aJIKEHOB ¢ OPOMHUCTBIM BOJIOPOJIOM B OTCYTCTBHE M B IPUCYTCTBHH MEPEKUCH
Bogopona. CocTaBpT€ YpaBHEHMS pEAKUUM, OTpPa3UB HUX MEXAHHU3M.
[Tonyuennsie Bemecta HazoBuTe o MIOITAK HomeHnknaType.

a) 3-metui-1-0yren 0) 2-metun-1-0yren

B) 2-MeTui-1-ieHTeH r) 3-MeTui-1-neHTeH

1) TIPOTICH e) 1-0yren

%K) 2-METHUI-2-TICHTCH 3) TPUMETHIIITHIICH

U) 2-METHJI-2-TEKCECH K) HecuMM-TAMETHIATHIICH
Ja) 2,3-numetun-1-0yrex M) 1-nieHTeH

H) 2,4-nuMeTnin-1-neHTeH 0) 3-METUJI-2-TeKCEH

1) 1-MeTUNIUKIOreKCeH P) U3OIPONIIATUIICH

€) STWIDTUJICH T) U300yTHIIITUIIEH

y) l-rekcen $) necumm-TUITUIITUIIEH
X) IPONUIATUIICH ) 1,2-numeTnn-1-3TuiadTuineH
4) 1-metun-1,2-1usTUIdTUICH 1) U300yTUIICH

1) METHUIITHIICH 3) CUMM-METHIIDTHIITHIICH

10) 86mMop-0yTUIIPTUIICH

3agaua 2.5.

1) CocraBbTe ypaBHEHHS pEAKIUN TUAPATANUUA AJIKEHOB. YKAKUTE
yCIOBUSI M MEXaHHW3M MNpOTEeKaHusd peakuuil. McxoaHble W TMOTy4YEHHBIE
BemlectBa HazoBute o MIOITAK HomeHnknarype.

a) mpem-OyTUIATUIICH 0) NpONUIATUIIEH

B) HEONCHTUJIATUJICH I') METUJIDTUJICH

1) U30aAMUJIPTUJICH €) STUIITUJICH

*K) 1,1-muMeTHII-2-3THIATHIICH 3) 1,1-mumMeTnin-2-ponuiIdTHIICH

u) 1,2-mumeTnn-1-3TuiadTuineH K)1,2-numeTtnn-1-mpem-0yTUIdTUIICH

a) 1,2-nmumeTnn-1-u30nponmnTUiieH M) OyTHIDTHIICH
H) U30IPOITIIATUIICH 0) N300y THIIITUIICH
) 6MOpP-N30aMUIITUIIEH P) HecuMM-METUIN30TPOTUIITUIICH

¢) TPUMETUIATHIICH
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2) I'maparanmeil Kakux aJIKEHOB MOKHO IOJIYYHUTh CJIETYIOLIUE CITUPTHI.
Hamummre ypaBHeHHsI peakumii, OTpa3suB YCIOBHS W MEXaHU3M MX

npoTtekanusi. Mcxonuele u monydeHHbie BemiecTBa HazoBuTe no MIOITAK
HOMEHKJIAType:

CHs OH
T) H3C—C~OH y) HaC—C—CH,~CHs
CHs CH,
(l)) CH3(CH2)2CH(OH)CH3 O/OH
X)

1) (CH;),CHC(OH)(CHs). 1) CH3CH,CH(CH3)C(OH)(CH;)CHs

CHs CH—CH,
OH
o Cf o O

QH OH

CH—CH, CH,-CHy-C—CHg
e -
3amaua 2.6.

1) ITpuBeauTe CXeMbl U MEXAHU3MBbI PEAKUUN MOJYyUYEHHUS CIEAYIOLIUX
COCAMHEHUN W3 COOTBETCTBYIOIIMX AJIKEHOB. lCXOIHBIE M IIOJIy4YEHHBIE
COCAMHEHNUS HA30BUTE.

a) CH;CH,CH(OH)CH(CI)CH;, 6) (CH,),C(CI)C(OH)(CHa),
I[) C6H5CH(OH)CH(CI)C6H5 ) ©/CH(OH)CH(CI)CH(CH3)2
(¢
Cl OH
o OX e
OH Cl

2) CocTaBbTe CXEMbI PEAKIMA U OTPA3UTE MEXaHU3M MPHUCOCIUHEHUS
XJIOPHOBATHUCTOM KHCIIOTHI K:

H) IIPOIUIIEHY K) l-nenreny
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JI) U300yTHIIEHY
H) TPUMETWIATHIICHY

M) U300y THIDTHIICHY
¢) 1-rexceny

M) U3O0NPONMIITUIEHY
0) 1-Oyreny

p) 2-MeTun-2-0yTeny
T) 2-MeTWiI-1-0yTeny

3) CocraBbTe CXEMBI pEaKIMi U OTpa3uTe MEXaHU3M IMPUCOCIUHECHHUS

CEpPHOU KHUCIIOTHI K:

y) U300y THIICHY

X) 2-MeTui-2-0yTeHy
4) NpONUIEHY

) TUMETUIATUICHY

10) 2-METUJITIPOTICHY

3agaua 2.7.

¢) nponUIAITUICHY
1) 2-meTtmi-1-6yreny
m) 1-Oyreny

3) 2-0yTeHy

I[JBI cieayromux aJKCHOB HAIUIIUTE PCAKIUKW OKHCICHHA:

pa30aBieHHBIM BOAHBIM pacTBopoM KMnO,

(peakuust Barnepa);

KOHIIEHTPUPOBAHHBIM BOJHBIM pacTBopoM KMnO,.

a) 2-metun-1-neaTen

B) 3-MeTui-1-0yTeH

n) 2-metun-1-0yteH

%K) TPUMETHII-ITUJIEH

H) 2-TICHTEH

JI) IIUKJIOTICHTCH

H) HeCUMM-METHIITUIITHIICH
) 2,4-mTuMeTHI-2-TIeHTCH

¢) 2-meTni-1-rekceH

y) CUMM-METHIA30TPONIIATUIICH
X) CUMM-METUIN300YTHIITHIICH
4) 3-3TUIIHUKIOTC¢KCECH

1) IIMKJIOTE€KCEH

10) 2-METHI-2-TICHTEH
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0) 3-meTun-1-neHTeH

r) 1-0yten

e) 3-OKTeH

3) 3,4-1MMeTHI-2-TeKCeH

K) 2-MeTuJI-2-TICHTCH

M) 2-MeTHII-3-3THI-1-TeKCeH
0) CUMM-METUIITUIITUICH
p) 3-meTmi-1-rekcen

T) 2,4-mumeTun-1-neHren

¢b) 2,4-mumeTnn-2-rekceH

) 5-MeTuia-1-rekcexn

) 2-MeTHI-4-3TUi-2-TenTeH

3) 2-MeTHII-1-TIeHTeH

0)



3apaua 2.8.
1) Hannimre ypaBHEHHs peakIfil 030HOIM3A:

a) 3,6-quMeTnI-3-TenTeH 0) 2,3-1uMeTnI-3-TeKCeH

B) 4,4-1uOpOM-5-MeTUII-2-TEKCEH  T) 2-MeTuiI-2-0yTeH

n) 1,4-mubpom-2-0yTeH €) [IUKJIOTeKCEH

K) 2,3-TUMETHI-2-TICHTCH 3) 2-MeTuJI-3-U30IPOIIII-2-TeNTeH
u) OyTHIICH K) 6mop-N30aMUIITUIICH

JI) 2-TICHTEH M) HeCUMM-3TAIA30TIPONIIITUIICH
H) CUMM-3TUIIN300YTUIIITUIICH 0) 2-metmii-1-0yten

2) HazoBuTe ®W HamUMmMTE CTPYKTYpHBIE (GOPMYIBI STHICHOBOTO
yTIEBOAO0PO/Ia, 030HU KOTOPOTO MPHU PACIICITIEHUU BOJAOK 00pasyer:

n) hopmanbaerug CH,O u metunykcycusbiit anbaerua CH3;CH,CHO;
p) aueron CH3COCH3 u nponnonossiii ansaerua CH;CH,CHO;

¢) metmusonponmiketrod CH;COCH(CHz), u popmansaerun CH,0;
T) ykcycHbii anbaerun CH3;CHO u dopmansaeruag CH,O;

y) anieToH u ykcycHslil ansaerun CH3;CHO;

¢) 6pomanieron BrCH,COCHjg;

x) metTUIKEeTOH CH3CH,COCH3 1 XITOpYKCYCHBIN albAETHT
CICH,CHO;

) metrmunTIIIKeToH CH3CH,COCH3 u dopmansaerun CH,0;
4Y) METUJITIPOINUAJIKETOH 1 all€TOH;

m) auMetmiykeycHbiid anpaerua (CHz),CHCHO u MeTHInpOnmIKeTOH
CH3COCH,CH,CHys;

m) 1,6-rekcanguans OHCCH,CH,CH,CH,CHO;
3) ykeycubiii anpaerug CH;CHO u macnstubii ansaerug CHz(CH,),CHO;
10) metuwimnpomiketon CH;CH,CH,COCHj;.

OnpepeneHne CTpYKTypHOM hOpMyrbl

3axaua 2.9.
a) Hanummure ctpykTypHyro dopmyny yrieBogopoaa coctaBa CgHi,p, eciu
W3BECTHO, YTO OH 00ECIIBEYMBAECT OPOMHYIO BOAY, PU TUIpaTallud o0pazyeT
tpetnunbiil cnupt CgHi30H, a npu okucineHnn XpoMOBOM CMECBIO — allETOH
U TIPOMIMOHOBYIO KUCIO0TY. Hanummre ypaBHEHUS 3TUX peaKIuil.
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0) IIpu nermaparanuum aByx uzomepHsix cnuptoB (1) u (11) monexynapuoin
dopmynsr CgHyg0 oOpasyercst oMMH ¥ TOT e ATHJICHOBBIA YTIIEBOJOPO.
[Ipy SHEPrMYHOM OKHCIIEHHH NOCJIEIHEr0 IOJy4aeTcsl CMECh aleTOHAa M
BanepuanoBoil kucinotel CH3CH,CH,CH,COOH. KakoBbl CTpyKTypHBIE
dopmymnst (1) u (11)? Hanummre ypaBHeHUsT Bcex peakiuii. Bce coenunenus
Ha30BUTE.

B) [Ipu oxucneHuu B )xecTKUX ycnoBusix yriaeogopona C;H;, o6pazoBanuch
ykcycHass CH3COOH wu wusoBanepuanoBas (CHj3),CHCH,COOH kucaoTsL.
KaxoBa cTpykrypHas ¢hopmyna ucxogHoro ankeHa? Hazosure ero.

r) VYraesomopoa coctaBa CgHjs oOecuBeunBaeT OpOMHYIO  BOIY,
pacTBOpsieTCSl B KOHIEHTPUPOBAHHON CEPHOM KHUCIOTE, MPU TUAPUPOBAHUU
MpeBpalaeTcss B OKTaH, MPU OKHUCIEHWU KOHLEHTPUPOBAHHBIM PacTBOPOM
KMnQO, obpasyet cmech CO, u CH3(CH,)sCOOH. Hamummure cTpyKTypHYIO
dbopmyily U Ha3BaHUE yriieBoAopoAa. Hanmumimre ypaBHEHHS BCEX peakiiuil.

a) Ozonomu3 oneduHoBoro yriesomopona (l) mpuBoauT K cMecu
metuausonponuwikeroHa u coeauneHus (11). Coemmnenue (1) oxucisror,
obOpabatsiBatoT NaOH u noaseprarot snexrponusy. [Ipu sTom Habmr0qa€eTCS
BhIJIeNieHue OyTtaHa. Mnentudunupyiite u Hazosute coeaunenus (1) u (I1).
Hanuimure ypaBHeHMs BCEX pEaKIIHiA.

e) VYraerogopon cocraBa CgH;, obOecuBeunBaer pactBOop Opowma,
pacTBOpsICTCS B KOHIICHTPUPOBAHHON CEpHOM KHUCIIOTE, P THAPUPOBAHUU
MpeBpanaeTcs B H-TeKCaH, IPU YHEPTUIHOM OKHCICHUH XPOMOBOW CMECHIO
oOpa3yeT cMech [BYX pa3lMYHBIX KHCIOT HEPa3BETBICHHOTO CTPOCHUA.
Omnpenenure CTPYKTypHYIO (GOpMYITy YriIeBOAOPO/Ia U HATTUIIIUTE YPABHEHUS
BCEX MPEBPALLCHUMN.

) Criupt mounekysipHoit hopmynsl CgHi,O nerunmparamueit npespaTiiia B
ankeH CgHip, a mpu OKUCIIEHUHU TMOCIEIHETO0 XPOMOBOM CMECHIO MOJTYUYUIIN
arieton (CHj3),CO. Kakoe cTpocHHe UMEIH ajIKeH U UCXOIHBIN CITUpT?

3) Ilpm smekTponm3e BogHOTO pacTBopa coiu kucioThi RCOOH 6bu10
nomyueHo coeauHenne CgHiy, KoTOpoe oOpasyercs Takxke TIpH
KaTaJUTHUYECKOM TUAPUPOBaHUU  2,3-TUMETHN-2-OyTeHa. Y CTaHOBUTE
CTpOCHHE KUCIOTHI M HAIMUIITUTE CXEMbI PEAKITHI.

u) /[Ba u3omepHbIXx coeauHeHus coctaBa CgHjg ¢ KOHUEHTpUPOBAHHOM
OpOMHCTOBOIOPOJHON KHUCIOTOM 00pa3yloT OJHO U TO XK€ COEAMHEHUE,
KOTOPOE€ MJACHTHYHO TJIaBHOMY MPOAYKTY (POTOXUMUYECKOTO OpOMUPOBAHUS
2,2, 4-tpumetmnnentana. KakoBo ctpoenue nzomepon CgHig?

k) Coenunenne CsHjyp mpu KaTalUTUYECKOM THUAPUPOBAHUU 00pa3yeT 2-
metusOyTan. Ecnu ke Ha MCXOJIHOE coeluHeHue mnojerictBoBath HBr B
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NPUCYTCTBUM MEPEKUCH, a 3aTEM IIOJIYYEHHBIM MPOAYKT HArPeTh C
METAJIMYECKUM HaTpueM, TO oOpasyercs 2,7-IUMETUIOKTaH. Y CTaHOBHUTE
ctpoenue coenuHenus CsHyy.

Ja) Hammmmrte ctpykTypHyo (opmyiy ajlkeHa, TPH O30HOJH3E KOTOPOTO
MOJTy4aeTCsl CMECh alleTOHa H YKCYCHOro ampiaeruaa. Kakoil mpomykr
noyuutcs npu oOpaboTtke 3toro ankeHa HOBr. IlpuBenure MexaHusm
peaxIuu.

M) Coenunenne CgHi3Br mpu HarpeBanuu €O CHOHUPTOBBIM PAacTBOPOM
MIeI0Yr 00pa3yeT BEIIECTBO, KOTOPOE B YCIOBHAX J>KECTKOTO OKHCICHHS
IpeBpalaeTcsi B alleTOH W MPOIMOHOBYI0 KUCIIOTY. Kakoe crpoeHune mMeet
HCXOHOE OpOMIPON3BOAHOE?

H) VYrueBogopon coctaBa CgHj; oOecuBeunBaer OpoMHYIO BOAY H
pa30aBIIEHHBII PacTBOp MepMaHraHaTa Kajvs, MPU B3aUMOJEHCTBUU C BOJOU
oOpa3zyeT BTOPUYHBIA CIHUPT, a MPU OKUCICHUU XPOMOBOH CMECHIO JaeT
TOJIBKO OJIHY KHCJIOTY. YCTaHOBUTE CTPYKTYPY YIJIIEBOJOPOJia M HAIMUIIUTE
ypaBHEHUS BcexX peakiuii. Bce coennHennst Ha30BUTE.

0) VYruneBogopon cocrtaBa CgHip mpu 3HEPrHYHOM OKHUCICHHM OOpasyer
KETOH, NPU TUApaTaly JaeT TPETUYHBIN CIUPT. | uapupoBaHre UCXOIHOTO
aJIK€Ha MPUBOAUT K aJIKaHy, KOTOPBI MOXET ObITh MOJYYEH IO pPEaKIUH
Bropua—Illopeirnaa kayecTBe €IMHCTBEHHOIO INMPOAYKTa peakuuu. KakoBo
CTpoeHME ankeHa? Hanumure cxeMbl BCeX ITPEBPAILCHAN.

n) A. H. BumHerpajackuil moqy4us TPUMETWISTUAIIEH U3 U30IPONIIATUIICHA
IIyTEM IIOCJIEIOBATEIBHOIO IPUCOCAUHEHUS U OTIICIUIEHUS MOJIEKYJIbI
MOAMCTOr0 BoAopoaa. Hanummre cxeMy 3TUX NMPEBpALEHUI U HA30BUTE BCE
BemecTa. [Ipy momomm Kakux peakuuid MOKHO Pas3jIMYUTh HMCXOJHBIA U
KOHEUYHBIN MTPOTYKTHI?

p) Hammmure crpykTypHble (GOpMyJbl ABYX HM30MEPHBIX AJIKEHOB COCTaBa
CgHg,00manar0mmx  CAEAyOUIMMHA  CBOMCTBaMHM: 1) Tipu  JAeCTBUM
OpOMHUCTOTO BOJOpOAAa JAIOT TPETUYHOE TaJOreHNPOU3BOJIHOE; 2) MpHU
TUAPUPOBAHUU 00pa3yIOT YIJIEBOJAOPOJ, KOTOPBI MOKET ObITh MOJY4YEH B
KauecTBe E€JUHCTBEHHOIO MPOAYKTa IO peakuuu Biopna M3 nepBUYHOrO
rajioreHasikuia. Hamummre cxembl BceX TMPEBpalleHUW W HA30BUTE
UCXOJHBIE U KOHEYHBIE POAYKTHI.

¢) BemectBo coctaBa CgHi3l Obiio 00paboTaHO CHUPTOBBIM PACTBOPOM
eakoro Kayiu. [lomydeHHbI TPOIYKT MOABEPTHYT O30HOJM3Y, B PE3YJIbTaTe
gero oOpazoBanack cMmech ykcycHoro (CH3CHO) wu  wum3omacnsiHoro
(CH3),CHCHO anpaerugoB. KakoBa CTpyKTypa HCXOJHOTO HOIMCTOIO
ankuia? Hanummre cxembl MpeBpalieHui U Ha30BUTE COCAMHEHUS.
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T) YCTaHOBUTE CTPOCHUE MOHOMEPA, €CJIM M3BECTHO, YTO €ro AUMEpP B
pe3ynbTaTe 030HOJIM3a 00pa3yeT CMECh alleTOHA M TPUMETHIIYKCYCHOTO
anpaeruga (CHz);C—CHO.

y) IIpu okucnenun B xecTkux ycnoBusx yriesogopoaa C;Hi, oOpazoBamuck
ykcycHass CH3COOH wu m3oBanepuanoBas (CHs3),CHCH,COOH KuCOTHI.
KaxoBa opmyna u Ha3BaHKHE UCXOJHOTO ajKeHa?

¢) Ycranosure hopmyny ankeHa, 3Hasi, UTO MPU €r0 OKUCIECHUHU B KECTKUX
ycioBusx obOpazoBanuch mnponuoHoBas kuciota CH3CH,COOH, nuokcun
yriepojia u Boaa

x) BemectBo umeer smmupuueckyio dopmyny CgHi, u monexynspHyio
Maccy 84. Ecam 3T0 BemecTBO MOABEPTHYTHh KECTKOMY OKHUCIEHHIO, TO
MOJIy4aeTcsl €IMHCTBEHHBIN MPOAYKT — KeTOH. KakoBo cTpoeHue BemiectBa?
Hnsa CgHi, HanmummTe peakiuio ¢ XJIOpPOBOJAOPOJAOM U OTpa3uUTe €€
MEXaHU3M.

1) O30HONMM3 alKeHa NPHUBOJUT K OOpPA30BaHMIO alleTalbJeruna U 2-
Oyranona. Omnpenenute CTPYKTypHyI0 Gopmyny ankeHa. [lpuBemute
pEaKIuIo rUIpaTaliy 3TOr0 AJIKEHA C OTPAKEHUEM MEXaHU3MA.

4y) OnedunoBbil yrieBoaopoa coctaBa CgHjg mpucoenunsieT Boay, oOpasys
TPETUYHBIN CITUPT, a MPU KECTKOM OKHCIICHUH JTaeT CMECh METHIIITHIIKETOHA
M W30MACIISTHOM KHCIIOT. YCTAaHOBHTE CTPOCHHE QJKEHA W HAIHUIINTE BCE
peaxiuu.

m) Coenunenne cocraBa CsHyg pu okucnenuu BogubM pactBopoM KMnO,
Ha X0J01y o0pa3yeT 2,3-NeHTaHa1OoJ, a P OKUCIIEHUU XPOMOBOM CMECHIO —
CMECh JIBYX KHCJIOT HOPMAJIBbHOTO CTPOEHHUS. YCTaHOBUTE CTPOCHUE
MCXOJTHOTO BEIIECTBA U HAITUIIINTE BCE PEAKITUH.

m) Hanummre cTpykTypHYI0 (pOpMyny 3TUIIEHOBOTO YIJI€BOAOPOIA, O30HU
KOTOpPOTO MpU paculIeryieHud BOAOW oOpa3yeT ¢dopmanbaeruy u 2-
MetunOyTaHans. Kakolh mpoaykT oOpasyeTcss mpu ACHCTBUM Ha JaHHBINA
aJKeH noaucroro Bopopona. [Ipuseaure Bce peakuuu.

3) Anken coctaBa CgHp, mpucoenuuser 6poMHUCTOBOJAOPOIHYIO KUCIIOTY B
NPUCYTCTBUM TEpeKkucu OeHzowsa, oOpaszys 2-Opom-3-METUIITICHTaH.
YcTaHoBUTE CTpOEHUE aIKEHa.

10) [Ipucoemunenne HCI x ankeny oGmerr popmynsr C3HsF3 mpuBomut k
oOpazoBaHuio 1-xsop-2-TpudopMeTundTaHa. Y CTAaHOBUTE CTPYKTYPY aJIKeHa.

3aZayn NoBbILLEHHOW CIOXHOCTHU

3agaua 2.10.
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a) OcyllecTBUTE CIEAYIOIINE MPEBPALICHUS:

a) CTUPOJI (heHnIaneTUIICH;
0) sTHIIeH CUMM-TPUATUIIOCH30 (Uepe3 cTaauio oopas3o-
BaHUS aJKUHA);
alleToH
B) IPOIUJICH
TJTUICPUH

0) VYkaxuTe, Kakoe U3 CIEAYIOIMHUX XWMHUYECKHX YPAaBHEHUU OTpa)xaeT
peanabHOE MPOTEKAaHUE XMMUYECKOTO Mpoliecca:

a) CH3-CH= CH, + IClI CHs-CH-CH,
b1

6) CH3-CH= CH, + IClI CH3-CH-CH,
| ClI

B) [louemy mpu B3aumopeiicTBuu crwibOeHa (1,2-nudeHmwidTuieHa) c
OpoMOM B cCpelie METWUJIOBOTO CHIHpPTa HapsAy C COOTBETCTBYIOIIUM
TUOPOMIPOU3BOAHEIM  oOpasyercst 2-Opom-1-metokcu-1,2-mudenmnran?
Kak M0OXHO OOBSCHHUTH, UTO IIPH MPOTEKAHWH PEAKIMH B CPEJIe METHIIOBOTO
CIIUpTa, cojepikamero OpoMuUJI HATpHus, BbIXOHa 2-OpoM-l-merokcu-1,2-
nudeHUIdTaHa HIDKE, YeM TPU HMCIOJb30BAaHUM B KadyeCTBE PACTBOPUTEISA
YUCTOTO CIUAPTA?

r) YKaxuTe, Kakue OpraHMuecKHe BEIIecTBa MOTYT 00pa30BaThCS B peaKluu
XJIOpa C ITWIEHOM, €CIM pPeaklus MpPOTeKaeT: a) B BOAHOWU cpene; 0) B
KOHLICHTPUPOBAHHOM BOJHOM pacTBope HUTpara Hatpus. OOOCHyHTE CBOM
OTBET.

n) Hcxons w3 wm300yTWiICHA, CHHTE3UPYHUTE 2,5-TUMETUITreKcaH u 2,2,4-
TPUMETHIINICHTaH (M300KTaH). [Ipu mosydeHnn M300KTaHa YKKHUTE YCIOBHUS
U OTPa3UTE MEXaHU3M PEaKITUHU.

e) [Ipenyioxure cxeMbl TOTYYEHHUS AKPUIIOBOM KUCIIOTHI: a) U3 ATUJIEHA; 0) U3
MIPOTTHJICHA.

) IIpu pactBopenun uzodyruneHa B 60%-i1 cepHolt kucnote HabIOaeTCs
TOJNBKO JuMepu3zanud. [IpoayKT cOCTOUT M3 CMECH aJKEHOB, MUMEIOIINX
Ha3BaHUE JUU300YTUJIEH. DTa CMECh COJICPKUT CYIIECTBEHHBIE KOJUYECTBA
nByx ankeHoB obmel dhopmynsl CgHyg. Ilpenmoxxure CTpYKTYpBI ISl 3THX
JIBYX aJTKEHOB U CXEMbI UX 00pa30BaHUAI.

3) BemectBo A mipu 030HMpOBaHMM JaeT ABa coeauHenns b u  B.
Coenunenue b npu nanpHEWIlIeM OKHUCJICHUU TPEBPAIACTCS B YKCYCHYIO
KUCJIOTY. B Tex ke ycinoBusX W3 coeluHeHuss B monydaercss ykcycHas
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KHCJIOTa U KHUCIOTa ¢ MOJeKysipHoi Maccod 102. 3Has, yto B — keToH, He
conepxkammii pparment CH3CO, onpenenure dpopmynst A, b, B.

u) J/[Ba m3omepa, umerontue Opyrro-popmyny Cyi4Hi,, mpucoenuusroT mo 1
MOJIFO OpOMa, MPU OKHUCIIEHUH U TOT U APYTOM 00pa3yroT TOJIBKO OEH30MHYIO
kuciaoTy. Temrmeparypa IuiaBjieHus oaHoro msomepa — 124 °C, npyroit — B
00bIuHbIX  yenoBusax kuAkocTh (T. mi 6 °C). UK-cmektp mepBoro
COCIMHEHUSI COJEP>KUT MHTEHCUBHYIO MOJIOCY MOrioiieHus B oomactu 980
cM ', UK—CrieKTp BTOpPOro H30Mepa COIEP)KUT monocy B obmactu 730 cM .
NnentudunupyiTe 3TH COSAMHEHUS.

k) CMech HECKOJbKMX HM30MEPHBIX AJIKEHOB IOABEPIIM O30HUPOBAHMIO.
[locne ruaponmsa 030HUAOB IOIMYYMIIM ALETOH U CIEAYIOIIME albICTUIbI:
MYypPaBbHUHBIM, YKCYCHBIA, IPONMOHOBBIM KW MacisHbIA. [InoTHOCTH mapoB
HWCXOJHOM CMECH IO BoJopoay paBHa 35. M3 KakWX COCOUHEHUN COCTOSIIA
ucciaenyemas cMmecb? IlpuBenure CTpykTypHbIe (HOPMYJIBI W Ha3BaHUS
AJIKEHOB.

a) CoeguHenne A MNOABEPINIM pEaKIUM JETHApATalMUd U IOJYyYEHHOE
BeniecTBo b BBenu B peakuuto ¢ HBr B mpucyTcTBUM nepekucu BOAOPOa, B
pe3yibpTaTe 4ero ObLIO MoiydeHo coequHeHue B. M3 mociennero myrem
ruponusa noiayuywin BemectBo I. Coegunenue JI, oGpas3oBaBuieecs mnpu
okuciieHuH [, pearpyer ¢ UCXOJHBIM BEHIECTBOM A, 00pa3ysl CIOKHBINA
a¢up. OTHOCUTENBHAS TUIOTHOCTh MapoB ATOr0 3(Hpa Mo BOJOPOAY paBHA
58. Hanmmmre ypaBHEHMS BCEX NPEBpALICHUM, IEPEUNCICHHBIX B 3ajade,
HA30BHUTE 00PA3yIOIIMECS COCTUHEHUS.

M) JIBa XKUIKUX yriaeBojopoja A u b uMET 0AMHAKOBOE YHMCIO aTOMOB B
monekyne. CoenuHeHue A MOXXHO noiayuuTs u3 b. BemectBo A He
oOecliBEUMBAET pACTBOp TMEpPMaHraHaTa Kajiusi, MEIJICHHO pearupyer cC
opomom. BemectBo b obeciBeunBaeT OpOMHYIO BOJY U PacTBOP
nepMmaHranara kanus. [Ipu okucieHnn B )KeCTKUX YCIOBHUSX 00a COeTMHEHUS
00pa3yloT aJUINMHOBYIO KHCJIOTY, XOTS CJIE€IYyeT 3aMETHTh, UTO BEIIECTBO A
Oonee ycToM4YMBO K OKHCiIeHHIO. KakoBbl CTPYKTyphl BemectB A u b?
[IpuBenuTe ypaBHEHUsI YNOMSHYTBIX B 3ajnaude peakuuii. HazoBute Bce
MIPOTYKTHI.

H) [Touemy npucoenunenne HCI x F;C-CH=CH, npoucxoaur ¢hopmaabHO
MIPOTHB MpaBwmiia MapKOBHUKOBA?

0) JlaHa cxema 1mocJIe10BaTEIbHBIX PEAKIUN:

HC=CH,— A ~ b ~B——I———E—

> >K > 3 > C|3C_CC|3
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N3BecTHO, YTO peakIuu BKIIOYAIOT MPUCOCIWHEHUE XJIOpa W OTIICIIICHUE
XJIOPOBOJOPOAA. YKAKHUTE YCIOBHUS IMPOTCKAHUS PEaKIUid U YCTAaHOBUTE
CTpoeHHE BeliecTB A — 3.

n) Hanummre cXeMbl XMMHYECKUX PEAKLHM, MO3BOJISIIOIIMX IMOJYYUTh W3
ATUJIEHA: a) TeTPAMETHICHINAMUH; 0) SHTAPHYIO KUCIIOTY; B) ATUJICHTJIUKOJIb
(2 coco6a).

p) Hamummre cxembl MOJY4YCHHs: a) H3OMPOMWIOBOrO Cnupra w3 |I-
XJIOpHponaHa; 0) IpoNUIOBOr0 CIIUPTA U3 2-XJIOPHPOIIaHa; B) MPOMUOHOBOU
KHUCJIOTHI U3 3TUIICHA.

¢) Tpu HEHACBHINIEHHBIX YTJIEBOAOPOJA HMEIT OJMHAKOBBIA NPOLEHTHBIN
coctaB: 85,7% C u 14,3% H. YcranoBute GopMyIbl 3THX YIIE€BOAOPOIOB,
€CJIM TUIOTHOCTh UX MapoOB MO OTHOIIEHHIO K BO3yXy COOTBETCTBEHHO paBHA
0,97; 1,45 wu 1,93. Hanumwrte ypaBHEHUS XHUMHYECKUX PEaKyLH,
OPUBOSAIIMX K ITOJIYYEHHUIO 3TUX YIJIEBOAOPoAOB. IIpuBennuTe CTpyKTypHBIE
(opMyJIbl U30MEPOB ITUX YIIIEBOJAOPOIOB.

OTBETbI HA PA3AEN «3TUIIEHOBbBIE YITIEBOOOPOObI»

Cnocobbl nony4eHus

3amaua 2.1.
1)
a)
+
H3C_ (IDH + H3C_ (?Hz
CHCH,CH,CH, + H ~—= 'CHCH,CH,CH,
HaC H,C
NPOTOHMPOBAHHLIN
cnupT
+
H3C\ OH2 H3C\ +
'CHCH, CH, CH, = 'CHCH, CH, CH, + H,0
HsC H3C

KapOOHMeEBbLIN
NOH

[lepBUYHBIN N30TEKCUIT-KapOOKATUOH MEPErpyNIUPOBBIBAECTCS B O0Jee
CTaOMJIbHBIN BTOPUYHBIN KapOOKATHOH:
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H,C +

H5;C +

"CHCH, CH-CH, —» "CHCH, CH—CHj

)

H3C

1,2-rmapugHblin cosur

Jlanee KaxIblii U3 KapOOKATUOHOB TEPSIET MPOTOH:

H;C +

H;C

+
'CHCH{CH-CH; ——» 'CHCH=CH-CH; + H

H

HsC /Ji)

H3C

4-mMeTun-2-neHTeH
OCHOBHOM MPOAYKT peakuunm

HaC, * HsC. +
CHCH, CHLCH, - ————= CHCH, CH=CH, + H
H,C b H,C

0) 4-MeTUI-2-ICHTCH
B) 2-METHII-2-TICHTCH
r) 3-MeTUI-3-TeKCEH

n) 2-MeTui-2-0yTeH

e) 2-meTtun-2-0yTeH

4-meTnn-1-neHTeH
) 4-niponmii-3-TenTeH
3) 2-MeTua-1-0yTeH
U) 2-METHJI-2-TEKCECH

K) 4,4-numeTtun-2-ieHred +  2,3-
IIUMETHII-2-TIEHTEH

2) YUtobOmb1 onpenennTh, Kakoi ObUT B3ST CIUPT, HY>KHO MPUCOCAUHUTH
K COOTBETCTBYIOIIEMY aJIKEHY BOAY IO MpaBmiry MapKOBHUKOBA:

JI) 2-MeTHI-2-0yTaHoJl Uin
3-MeTuI-2-0yTaHo

M) 4-MeTWI-2-TICHTaHOJ

H) 2-METHJI-2-TIPOTIaHOJT

0) IIUKJIOreKCaHOI
) 2-3TUIIUKIOTEKCAHO

P) 2-MeTui-2-nporaHoi

¢) 2,3-IUMETUII-2-TIeHTaHOT

T) 2,4,5-TpuMeTHII-3-TeKCaHOJI

¢) 3-meTmin-3-neHTaHoN

X) 3-MeTuI-3-TeKCaHO

) 4,4-muMeTHI-2-TIeHTaHOJ UIx
2,2-TUMEeTHII-3-TIEHTAaHOJI

4) 2-MeTHJI-2-TICHTaHOT
) 3-MeTuiI-3-reKCaHoI

1) 2-U30MPONUIIUKIOT€KCAHOI UITU
3-U30MPONMIIIMKIIOT€KCaHO

3) 2,4,A-TpUMeTHI-2-T€KCaHOJI

10) 1,2-TUMEeTUI-IUKIOT€KCAHOT
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y) 3-metun-2-6yraHomn

3agaua 2.2.
1)
a) OTiieruIeHre rajJoreHOBOI0OPO/Ia IPOUCXOIUT TI0 TIPABIITY 3alIieBa:
KOH (cnupt.)
CHa-CH—CH,-CH,-CHj > CH3-CH=CH—CH,-CH; *+ HBr
Br
2-6GpomneHTaH 2-neHTeH
0) 3-MeTHII-2-TeKCceH K) 2-MeTHII-2-0yTeH
B) 2-OyTeH 3) 3-U30MPOMUI-2-TeNTeH
r) 2-TICHTEH H) 2,4-1uMeTuI-2-1ICHTEH
n) 2,3-1uMeTui-2-0yTeH K) 2-METHI-2-TeKCEH
€) 2-renTeH

2) IlpucoeauHeHue TrajllOr€HOBOAOPOAA MPOUCXOAUT MO MPABUITY
MapkoBHUKOBA:!

J1) 2-OpomMreKcan ¢) 2,3-muMeTHII-2-XJI0preKcan
M) 3-MeTuJI-3-XJI0prernTan X) 1,2-nunukionponmi-1-xXiopaTan
H) 3,4-TUMeTHII-2-XJIOPTeKCaH ) 1-metun-1-XJopuuKIoneHTaH
0) 3-MeTHII-3-XJI0pIIEHTaH 4) 1,2-numukiorekcui-1-xmopatan
) 2,5-TUMETHII-2-XJI0pTrenTaH ) 2-METHII-5-H30MMPOTHII-3-XJI0p-
renTad
p) 2,2,4-TpumeTni-3-Xj10p- ) 2-MeTHII-2-XJI0pOyTaH
reKcaH
¢) 2-6pomOyTaH 3) 2,3-TuMeTHII-2-XJI0pOyTaH
T) 2-MeTuI-4-130Mponui-4- 10) 2-MeTHII-2-XJIOPIICHTaH
XJIOPTENTaH

y) 2-MeTun-2-xaop0yTan

XumMumnyeckmne csonctea

3agaua 2.3.
a)
CCly H
CH3'CH—_—CH2 + BI’2 _— CH3'(F_CI:H2
nponeH Br Br

1,2-gubpomnponaH
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Mexanuzm Adg (35IEKTPOPHITEHOE IPUCOCTUHEHNUE )
1) Monekyna OpoMa aTakyeT IBOWHYIO CBsI3b, 3aXBaThIBasl SJIEKTPOHBI
1 00pa3ys m-KOMILIEKC:

NG -
CHy-CHZCH, + Br-(Br® ——— CHy-CHCH,
5+ -
Br—Br8
T—KOMMMJ1EKC

2) OT m-KOMILIeKCa OTAEIACTCS OTpUIATelbHbIH HOH Opoma (Br) u
o0OpasyeTtcsi KapOOKATHOH ( UM MOH OPOMOHHUS):

® ©
CH3-CHTCH2 —»CH3-CH—C|3H2 + Br uim  CH3-CH—-CH, +Br@
:Br: &
ot §— .

Br—Br Br

3) Hykneodbun BIr  arakyer UMKIMYECKHM HWOH OpOMOHHS WU
KapOOKaTHOH:

©
CHy CHoCHy + B ——— CHy-GH—CH,

Br Br Br
583071
@ S
CH3-CH—CH,* Br ———— CH3-CH—CH,
ér Br Br
0) 1-nenten, 1,2-nuGpomMneHTan n) 4-meTtuin-1-nenTex,
1,2-mu6poM-4-MeTHIIIIEHTaH
B) 1-OyreH, 1,2-qubpomOyTan p) S-metun-1-rexcex,
1,2-mu6pom-5-meTrnrekcan
r) 4,4-numeTnin-1-neHrTex, ¢) 5-meTui-1-rekcew,
1,2-mubpom-4,4-mumMeTrIIIeHTaH 1,2-mubpoM-5-mMeTunareKkcan
n) 1-6yren, 1,2-qubpomOyTan T) 1,2-mubpom-1-MeTHIINKIOTeKCaH
e) 1,2-mnOpoMIIUKIIOTeKCaH y) 2-MEeTHITIPOTIEH,
1,2-nubépomM-2-meTrinponan
) 1-06yren, 1,2-qubpomOyTan ¢) 5-meTun-1-rekcen,
1,2-mubpoM-5-meTunrexkcan
3) 1-rekcen, 1,2-muOpomrekcan X) 4-meTuin-1-neHrtex,
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1,2-mubpomM-4-MeTHIITIeHTaH

n) 3-metui-1-0yrex, 1) 3-metui-1-renteH,
1,2-mubpom-3-meTundyTan 1,2-mubpom-3-MeTuirenTas
K) 3-MeTuiI-1-neHTex, 4) 4-meTuia-1-rexcex,
1,2-mubpoM-3-MeTUIIeHTaH 1,2-mubpoM-4-MeTuIreKcan
J) 3-3Tun-1-1eHTeH, ) 3-1MKIonponui-1-0yTeH,
1,2-mu6pomM-3-3TUmneHTaH 1,2-muGpom-3-rKaonponuiaOyTaH
M) 1-nenten, 1,2-nuOpomieHTan m) 4-meTui-3-3Tua-1-neHrex,
1,2-mubpom-4-meTun-3->Tui-
IICHTaH
H) 1-rekcen, 1,2-nuOpomrexcan 3) 1-nenrteH, 1,2-aubpomMiieHTaH
0) 4-meTun-1-renrex, 10) 3-MeTu-1-renTex,
1,2-mubpomM-4-MeTriIrenTan 1,2-mubpomM-3-MeTHITenTaH
3apaua 2.4.

a) OnekTpopuiIbHOE  NPUCOCAUMHEHHWE  OpPOMHUCTOTO  BOJOpPOJA

K

HCCUMMCTPHUYHBIM aJIKCHAM IIPOUCXOAUT IIO0 IIPAaBHITY MapKOBHI/IKOBa, TO

€CTb, yepes3 0oJiee CTaOWIbHBIM UHTEpMEANAT (KapOOKATHOH ).
Mexanuzm Adg (351EKTpOPHITEHOE IPUCOCTUHEHNUE )

H + )
—>\L> CH3—C—CH,-CH, + Br
CH,
MeHee cTtabuneH

H
CH3_IC:_CH:CH2 + HBr

H,;C H +
— CH3—(I3—CH—CH3 + Br
CH,
bonee ctabuneH
. Br
CH3-(|3H-CH—CH3+ Br ——— CH3-C|2H-CH—CH3
H3C H3C

2-6pom-3-meTnnbyTaH

PanukanbHOE pHcOeqMHEHNE OPOMUCTOrO BOJIOPOa (B MPUCYTCTBUU
MEPEKUCH) MPOUCXOAUT NPOTUB MpaBwiia MapKOBHMKOBa, uepe3 Ooiiee

CTaOWJIbHBI MHTEpPMENHAT (B JAHHOM ClIy4ae — paJuKan).

Mexanusm Adg (paaukaibHOE PUCOCTUHEHHE):
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H
CHz—C—CH=CH, + HBr

CHs

1) RO-OR ——» 2R-0

2) R-O+ HBr — > ROH + Br°

R-0-O-R H
CH3_?—CH2'CHzBr

CH;
1-6pom-3-meTnndyTaH

ctagumn
MHULMNPOBaHUSA
uenu

H L]
> CH3_(I:—'CH_CHzBr
CH, D

H Br*
3) CH3—§3—CH=CH2 BTOPUWYHbIN CBOBOAHLIN pagukan
H5C Br
3 Y H | -
CH3—(I3—CH—CH2 cTagumn
CHs > pocTa
Lenm

nepBUYHbLIN CBOBOAHbLIN pagnkan

H & H
4) CH3—(I3—CH—CHZBr+ HBr —— CH3—(|;—CH2-CHzBr +Bre.

CHj

0) 2-0pom-2-meTrnOyTan (Adg),
1-0pom-2-metunoOytan (Adg)

B) 2-Opom-2-metminentan (Adg),
1-6pom-2-metuinenTan (AdR)

r) 2-0pom-3-metminnenTan (Adg),
1-0pom-3-meTunnentan (Adg)

x) 2-6pomnporan (Adg),
1-opommponan (Adg)

e) 2-0pomOyTan (Adg),
1-6pomOyTan (AdR)

&) 2-Opom-2-mermimenTa (Adg),
3-6pom-2-metmimneHTan (Adg)

3) 2-6pom-2-meTunoOyran(Adg),
2-0pom-3-meTrnOyTan (Adg)

n) 2-6pom-2-metmirekcas (Adg),
3-0pom-2-meTmirekcan (Adg)
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CHj -

n) 1-Gpom-1-MeTHIIMKIOTeKCaH
2-0poM-1-MEeTHIIMKIIOTeKCaH
(Adg)

p) 2-6pom-3-metninOytan (Adg),
1-6pom-3-metunoOyTan (AdR)

¢) 2-6pomOyTan (Adg),
1-0pomOyTan (AdR)

T) 2-OpoM-4-meTrinentan (Adg),
1-0pom-4-metunnentan (Adg)

y) 2-Opomrekcan (Adg),
1-6pomrekcan (Adg)

¢) 2-6pom-2-3TrndyTan (Adg),
1-0pom-2-3tusaodyran (Adg)

x) 2-6pommenTan (Adg),
1-0pommnentan (AdR)

) 3-6pom-3-metunnenTan (Adg),
2-6pom-3-meTrientad (Adg)



K) 2-0pom-2-meTrimponad (Adg), q) 3-0pom-3-metmirekcad (Adg),

1-6pom-2-metunmnponad (Adg) 3-0pom-4-meTmirekcan (Adg)
) 2-6pom-2,3-qumetmiioyran (Adg),  mr) 2-0pom-2-metuanpomnad (Adg),
1-0pom-2,3-numetunoyTan (Adg) 1-0pom-2-metunnponad (Adg)
M) 2-opomneHTaH (Adg), 1) 2-6pommnpomnan (Adg),
1-0pommnentan (AdR) 1-6pommnpomnan (AdR)
H) 2-0pom-2,4-mumetnimnieHTad (Adg), 3) 2-Opommenrtan (Adg),
1-6pom-2,4-numetnnnenTan (Adg) 3-opomnenTan (AdR)
0) 3-0pom-3-meTmirekcan (Adg), 10) 2-6pom-3-meTrinenTad (Adg),
2-0pom-3-metrirekcad (Adg) 1-6pom-3-metunnenTan (AdR)
3apauva 2.5.

1) [Ipucoenunenue BOJbI K HECUMMETPUYHBIM aJIKeHAM IMPOUCXOIUT
yepe3 Oosiee CTaOWIbHBIA KapOOKaTHOH B COOTBETCTBHUM C  MPAaBUIOM
MapkoBHHUKOBA.

a)
(|3H3 + (I)H CI)H3
CH3-CI)—CH:CH2 + H,O —> CH3-C|)—(I3H—CH3 + CH3-(I3—(I3H—CH3
CHj; CH;CHj4 CH;OH
3,3-anmeTun-1-6yteH 2,3-aumeTun-2-6ytaHon 3,3-anmeTnn-2-6ytaHon

Mexanusm Adg:

1) TIporoHHMpoOBaHUE aTKEHA!

C|:H3 Y\ C|:H3 +
CH3-CI)—CH:CH2 + H'——> CH3-CI)—CH—CH3
CHj CHj3

2) Jlaee MPOUCXOAUT TEPErpyniupoBKa KapOOKaTHOHA B OoJiee

CTaOUJIbHBII:
CHs + CHs
CH3-C|3—CH—CH3 B CH3-(|3—CH—CH3
CH; arnkunbHbIA cOBUT CHs

3) OoOpa3zoBaBirecss KapOOKATHOHBI PEarupyroT ¢ BOAOH M JArOT MOHBI
QIKWJIOKCOHMSI, KOTOpBIE, OTIICIUISII TIPOTOH, TMPEBPAIAIOTCS B
CIIUPTHI:
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CHs
CH3'(I:_CH_CH2 + Hzo :
CHs

+ C|:H3
CHy-C—CH—CHg + H,0!
CH;

0) 1-menTeH, 2-nIEHTaHOI

B) 4,4-nmumeTni-1-nieHTeH,
4 4-muMeTnn-2-1IEHTaHOII

I) IIPOIIEH, 2-TIPOITAHOJI

1) 5-MeTwiI-1-reKceH,
5-MeTHI-2-TeKCaHOII

e) 1-06yreH, 2-OyTaHon

) 2-MeTUJI-2-TICHTEH,
2-METHII-2-TICHTaHOJT

3) 2-MeTHJI-2-TeKCEH,
2-METHI-2-TeKCaHOJI

u) 3-MeTuI-2-TICHTEH,
3-MeTHI-3-TIeHTaHOJI

2)

T) 2-METHII-2-TIPOTIaHOJI,
2-METHJITIPOTICH

y) 2-meTun-2-0yTaHo
2-mMeTun-1-0yTeH,
2-MeTuN-2-0yTeH

¢) 2-nenranon
1-nieHTeH

X) [IUKJIOTE€KCaHOJI,
LUKJIOTEKCEH

1) 2,3-1uMeTHII-2-0yTaHoul,
2,3-numetni-1-0yTeH,

—_—

CHj CHj
CHy-C—CH—CHg

|
CH3‘CI:_CI:H—CH3 + H+

HyC  OH, CH;OH
O]
+ H
QT GHs QH GHs
CHz-C—CH—CHjy CHz-C—CH—CHy + H*
CHj CHj

K) 3,4,4-TpuMeTHI-2-TICHTEH,
2,2,3-TpuMeTHI-3-TIeHTaHOJI

1) 3,4-1uMeTHI-2-1IeHTEH,
3,4- tuMeTHIT-3-IEHTAaHOJI

M) 1-rekceH, 2-TeKCaHOoJI

H) 3-MeTi-1-0yTeH,
3-MeTHII-2-0yTaHO

0) 4-meTun-1-neHTeHx,
4-MeTnII-2-TIEHTAHOJI

n) 3,4-gumeTnin-1-ecHTex,
3,4-TUMeTHII-2-TIEHTAaHOI

p) 2,3-mumeTmii-1-0yTeH,
2,3-muMeTIIT-2-0yTaHoT

¢) 2-meTun-2-0yTeH,
2-MeTuI-2-0yTaHom

q) 2,3-IUMETHII-2-TICHTaHOI,
2,3-nmumetii-1-rieareH

) 1-MeTUIIHUKIOTeKCaHOJT,
1-MeTHIIIUKIIOreKCEH

m) 1,2-qudennnitanon,
1,2-nudennnsren

3) 1-penunsTanon,
beHmITUIIeH

10) 2-MeTmi-4-pennn-2-0yranon,
2-meTtun-4-pennn-1-6yren
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2,3-muMeTHI-2-0yTeH

3agaua 2.6.
1)
a)
Cl,
CH3-CH,— C C CH; «=—— CHj3-CH,- C C CHj,
OH CI H20 H H
2-xnop-3-neHTaHon 2-NEeHTEH
Cl, H,O
CH3 CHZ C C CH3—> CH3 CH2 C C (:Hg—>
H o H © ¢
H,O H H H H
—_— CH3 CH2 (i: C CH3—>CH3 CH2 (|: C CH3
OH, ol ~H® OH CI

@

0) 2,3-numeTnn-2-0yteH (Mcxoausiil)  e) 3-meTwi-1-penmn-1-6yren
2,3-muMeTHII-3-XJI0p-2-0yTaHo (MCXOHBIN)
3-metui-1-penun-2-xa0poyranon

B) 2-MeTHI-2-TICHTEH (MCXOTHBIN) %K) [IUKJIOTEKCEH (MCXOIHBIN),
2-MeTHII-3-XJIOp-2-TIEHTaHOJ 2-XJIOP-IIUKIIOTEKCAHOIT

) IPOTEH (UCXOHBIN), 3) 1-MEeTWILUKIIOTEKCEH (MCXOAHBIN),
1-xmop-2-mponanon 1-mMeTHI-2-XJIOpIUKIOT€KCAHOM

n) 1,2-nudeHmmTeH (MCXOTHBIN )
1,2-nudeHnit-2-XIop3TaHo

2)
c|:|
0) CHj3 CH,"CH—CH,CI
) H;C—CH-CH, ) 32y 2
! OH
OH
K) H3C—CH,-CH,CH=CH, CHs
M)  HyC-CH-CH,—~CH—CH,CI
OH
(l)H c|:| Cl OH
1) HsC~C—CH, pP) HsC- CH- c CH,
CH, CH3
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CHz; OH ©) CHg*CHp"CHy CHp~CH-CH,Cl

I /
M) HyC—G—CH—CH,Cl OH
(l)H Clll (I)H
H) H3C_C_CH_CH3 T) H3C_CH2'9_CH2C|
|
CHa CHs

3) npucoeaHEHNE KOHUEHTPUPOBAHHON CEPHOM KHUCIOTHI HA XOJOIY
npoTekaet o MexanuzMy Adg B COOTBETCTBHH € TIPAaBUIOM MapKOBHUKOBA!

y)
?SOSH
H3C_CI;:CH2 + H2804 —_—> CH3‘C|)_CH3
CH, CH,
n3obyTuneH 2-meTun-2-nponunrngpocynsdgart
mpem-6yTunrugpocynsdar
Mexanuszm Adg:
©) ©
H2804 — H + HSO4
e @
H3C—(I3:CH2 +H — CHj (I) CH,
CHj3 CHs,
@ o ¢Hs
CH3'(|:_CH3 + HSO4 —_— CHS_(I:_CHS
CHs OSO3H
¢) 2-nenTiruapocynbdar m) 2-0OyTriruapocynbdar

X) 2-MeTWI-2-0yTHITuapoCcynbQat m) 2-0OyTuiruapocyibdar

1) 2-MeTHI-2-0yTUATUApOCYIbdat 3) emop-OyTuAruIpocyibpar

4) 2-pONMITUAPOCYIb(aT 10) mpem-0yTUATUIPOCYIbGaT
3anava 2.7.
a)
KMnO,, OH", H,O OH
a) CH3/CH2'CH2'?:CH2 > CH3/CH2'CH2'9_CH2'OH
SH, Ha xonogy CH,

2-meTun-1,2-neHTanguon
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KMnO,4, H*
6) CH3/CH2'CH2'C:CH2 _—
l t°C
CHs
0)
OH
a)  CHs—CH,-CH-CH-CH, OH
CH,
B)
OH
a) CH3~C\2H’CH-CH2‘OH
CHg
r)
OH
a) CH3-CH2-CH:—CH2-OH
It)
OH
a) CH3-CH,-C~CH,-OH
CH,
e)
a) C3H7_H2C_(I:H_(I:H_CH2'CH3
OH OH
)
QHGHs
a) CHg"CH, C~CH—OH
CHj
3)
HsC  OH
CH3'CH2’CH'CI:_CI:H_CH3
CHz OH

0
1
CHa—CH,-CHy-C—CH; + [ CH,0 ]

MEeTUNNPONUIKETOH
(BblaensieTcs)

dopmanbaerng
(He BblaensieTcs)

¢ OclKMnO4, H*

co,
6) CHz—CH,-CH—C. + CO,

! OH

CH,
2

6) CH3'(|:H_C\ + COZ

CHy ©OH
6) CH.-CH,-C. + CO
) 3 2 \OH 2
6) CH3'CH2'%_CH3 + C02

O

o)
/
6) CHs-(CH,)3 COOH + CHg-CH,-C~OH

/

- —_— + -
6) CHy'C—CHy + CHyC__
0
6) CH3-CH,-CH—C—CH; + CHs-C.
| I OH

CH; O
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u)

QH
CHg-CH,CH-CH—CHs
OH
K)
QH
a) CHy CHyCH-C~CHg
OH CHj
J)
OH
2
OH
M)
C,Hs OH
H2 1 /
a) CHz"CH,C -CH—C—CH,0H
CHs
H)
QH
a) H3C_CH2'CI:_CH20H
CH,
0)
(I)H (I)H
a) H3C_9_9_C2H5
H H
)
CH3 OH OH
/
a)  HyC—C—C-C~CHj
H H CH,
p)
H GHs OH
a)  CHy"CH,-C~CH—C~CH,0H
H H
c)

L L
6) HaC—CH,-C_ + CHj3-C_
OH OH
L2
6) H3C_CH2'C\ + CH3'C_CH3
OH 4
O

H,
6) HOOC-CH,—C —CH,-COOH

6) H3C_CH2'CH2'C|:H_%_CH3 + C02
C,HsO

6) HsC—CH,-C—CH; + CO,
o)

// O

//
6) CH;-C. + —H,C-C-
) 3 OH H3C H2C C OH

/

HsC—HC—C_ + CH3-C—CHjs
| OH 1
CHs e
/,
6) HyC—CH,-CHy-CH—C. + CO,
' OH
CHs

12



H OH
| |
a) CH3'CH2'CI:_CH2'§_CH20H 6) H3C_CH2'CH2'CH2'9_CH3 + C02

H CHs O
T)
GHy oM
a) CH3'CH—_CH2_IC_CH20H 6) CHs_Cl:H—CHZ-ICI:_CHs + C02
CHs CHs O
y)
(?H ?H CH3 //o //o
a) CHz-CH—CH—CH 6) HaC—HC~C{ + CH3°C_
CH H
3 CHj OH O
})
H OH CHg
3) CH3CH,"C-CH—C-CH;, 6) HzC—CH,-CH—COOH + CHyC~CHy
CH; OH CHs o
X)
OH OH o
/,
a)  CHy"CH—CH—CH, CH—CHj 6) CHg'C_  + HyC—CH-CH,COOH
CHg OH CH,
1)
a) CHp-CH—CH,-CHp-CH-CH;  6) HsC—CH—CH,-CH,-G-OH  + CO,
OH OH CH, CH, O
4)
CoHs
OH
a) 6) HOOCCH,CH(C,H5)CH,CH,COOH
OH
1)
CoHs |, CHy 0 2
@) H3C—CH,CH,~CH—C—C-CH;  ¢) ch—CHZ-CHZ-CI:H—C/\ + CH3—C-CHg
OH OH C,Hs ©H
)

OH
a) O: 6) HOOCCH,CH,CH,CH,COOH
OH
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OH
[
a) H3C_CH2'CI:_CH20H 6) H3C_CH2'9_CH3 + C02
CH; @)
10)
GHs
/,
a) H3C~CH,"CH—=C~CHg 6) HyC—CHp"C__ + CHg"C—CHg
OH OH OH ')
3agaua 2.8.
1)
a)
¢Hs GHs 0 CHs y GHs
CH3/CH—CH2'3:C—CH2'CH3 —3>CH3/CH—CH2'CI;_?_CH2'CH3 3
@)
3,6-oumMeTnn-3-renTex MONbO30HUA O
C|:H3 /O\/CI_|3 H,O //O
— H3C~C——CHy"CHC—CHy-CHy — > HaC—HCE—CH,"C. \ + HyC—CH,-G—CHy
: 0-0 CH, o)
030HUg N30MacrnaHbi anbgerng  MeTUNaTUIKETOH

0) nmponaHagb U METHJIU30IPONIIKETOH
B) STaHAIb U 2,2-TUOPOM-3-METHIIOyTaHATb
I') YKCYCHBIN aJbJIeTU]l U alleTOH
1) 2 MOJIEKYJIbI OPOMYKCYCHOTO aJlbJIeTH 1a
e)
\Y 7,
,C—H,C—CHy-CHy CHy-C!
H H
’K) METHJIDTUIKETOH U alleTOH
3) OYTHUJIU3OMPONUIKETOH U alleTOH
M) IPONTUOHOBBIN albACTUA U POPMATIBICTH/T

K) hopmanbaeru u 2,3-1uMeTua0yTaHa b
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JI) IPOITMOHOBBIN AIBAETU U YKCYCHBIN aJIbJETH/T
M) (hopmanbaeTH I ¥ STUITU3OMPOITIIKETOH
H) TIponaHajb U 3-MeTUI0yTaHAb

0) MCTHJIOTHIIKCTOH U (1)0pMaJIBI[CFI/II[

2)
CHy—CH—CH..- CoHs
H) 2=CH CH2 CH3 II) 2 5/C:CH2
H,C
HsC )
P 'C=CH—CH,"CHjs 9
HsC
H3C, HsC CH3
¢  CGHG=CH; ) CH-CH=C~CH,"CH,-CHj
H3C CH3 H3C
T)  H;C—CH=CH, CHs
m)  HzC—C=C—CH, CH,"CHy
CHs
¥) :3E:C=CH—CH3 3) H,C—CH=CH—CH,-CH,-CHs
3
BerC\ /CH3 CH3
_C=C _,
P He T e 10) HaC—H,C~H,C-C=C~CHy"CHy CH,
CHs
CoHs <
N G ch—chycl
HsC
OnpeneneHne CTpyKTYpPHOM hopMyribl
3agaua 2.9.

a) CgH;,, obeciiBeunBaeT OpOMHYIO BOJY, CIIE€OBATEIBHO, OH COJACPKUT
JBOMHYIO CBSI3b; MPU OKHUCICHWHW XPOMOBOH CMEChIO oOpasyeT aleToH Hu

MPOMHOHOBYIO KHCIIOTY:

CH
CHy KCryO7 ;S

CH3CH,COOH + O=C_ =7 CHyCH,CH=C~CHs
CHs

[Ipu runpaTauu oOpa3yeT TPETUUHBIN CIIUPT:
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CHs

| Hzo, H
CH3CH2CH _C_CH3

+

o,
CH3CH2CH2_C1:_CH3
OH

2-MeTun-2-neHTaHon
(TPEeTUYHBIN CnnpT)

Orcrona cienyer, uto cTpykrypHas ¢popmyna CeHyp

CHs

|
CH3CH2CH :C_CH3

2-MeTun-2-neHTex

0) )
H3C\
H C/CI:_CHz'CHz'CHz'CHg H3C\ H3C\
5C On CH-CH=CH, —Hb=  CH-CH—CH,
I H3C H3C I
2-MeTun-2-rentaHorn H3C\
C=C—CHj —|
H3C, (?H H3C - A
pH'C_CHz'CHz'CHs
H,C H
1
2-MeTunn-3-rentaHorn
B) p) CgHie
CH,
H3C. |
CH—CH,-CH=CH—CHjs H3C—C,::HC—CH2-CH—CH3
H-.C
3~ 5.meTun-2-rekceH CHj I
Cs G
H,C=C-H,C—CH,-CH—CHj,
1
r) CgHs c)
H3C~(CH,)s—C=CH, P§s
H HgC-H,C—~C—C—CHj
1-OKTEeH H H
3-noa-4-meTunneHTaH
) T)
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H;C—C=CH—-CH,-CH,-CH;
H
2-rekceH

CI)H3 C|3H3
H3C~C—C=CH—CH,-CHy H;C—C=CH;
H CH, n306yTnneH
2,3-gumeTunn-3-rekceH
e) CgHy, y) CrHi4

CHs

5-meTun-2-rekceH

&) CeH140, CeHyo ¢)
H3C\ /CH3 HBC_H2C_C:CH2
H C/CIZ—CH H
3~ OH \CH3 1-6yTeH
2,3-gpumeTnn-2-6ytaHon
H3C, CH;
_.C—C
H3C \
CH;
2,3-pumeTun-2-6yteH
3) X)
HsC. pe HsC CH,
(IZH—C\ C—C
H5C OH H3C CH,
2-meTunnponaHosas 2,3-gumeTnn-2-0yTeH
Kucnorta
n) CgHye 1)

CHs
H3C_HC:C—CH2—CH3

3-MeTun-2-neHTeHx
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CH; CHj

| |
HyC—C—C=C—CHg

CHy |

CH;  CHy
HsC—C—C—C=CH,

|
CH, 2
I

k) CsHjo

CHs

|
H;C—C-C=CH,
H H
3-meTtun-1-6yTeH

a) CgHie
H3C_$H2 CH3
|
HsC—C=C—CH—CH,
H

2,4-nnmeTnn-3-rekcen

)
T
HsC—C=C—CHs
H

) CsHjo

H3C_C:HC_CH2'CH3

H
2-neHTeH
3-meTunn-2-6yteH
M) CGngBr IH)
H3C, CHs
H C/C_CHZ'CHz'CHg HZC:ﬁ_HC_CHZ'CHg
3 |
Br 3-MeTun-1-neHTeH
2-Bpom-2-mMeTunneHTaH
H) C6H12 3) C6H12
CH
HzC—H,C—HC=CH—CH,-CHj S
CH3CH,"C=CH—CHj
3-rekceH
3-MeTun-2-neHTeH
O) C6H12 I0) CSH3F3
H3C\ e /CH3 H2C:CH_CF3
/C—C\
HaC CH, TPUDTOPMETUNITEH

2,3-gumeTun-2-6yTeH
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3aza4un NoBbILLEHHOW CIOXHOCTU

3axaua 2.10.

a)

a) CH=CH, CH—CH,
— Br Br >
KOH (cnupt.) | o C=CH
-

t °C, Ni

= HC=CH + H,
0) HL=CH, =/ KOH ( )
CMnunpT. — —
[ S H,C~CH, PT.) CH,=CHCI
Cl Cl KOH (cnnpT.)
HC=CH =
NaNH, Cl—CH,CH
HC=CH ——— HC=C-Na 2 3, HC=C—CH,CH;— >
NH;
Ni(CO)s  C,Hs C,Hs
Tpmmepmsaum;l
CoHs
B H,0, H* [O]
) [ HiC=HO—CHy ———> HyG~C~CHg
H;C—HC=CH, unu OH O
Cl KOH (cnupr.
2 HaC—HC—CH, (cnup lH3C—CzCH
Cl Cl
HgZ+ HZO, H+
H3C_$I:_CH3
o)
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Cl Cl CI Cl

Cl, | cl, I 1 I HO S
— H2C_HC:CH2 > Hzc_HC—CHZ >
500 °C NaOH
Cl nnn
H.C—HC=CH LH(I: HC=CH HOocl C';I C')HC':I ﬁ» -
—HC= — —HC= m— —HC— —_—
3 2 50000 2 2 HaC—HC—CHy "5,
nwm o
O,, CuO . /7~ Hjy, ZnO H,0,
—— > H,C=C-C  ———> H,C=C—CH,OH ——~>_
H "H 400°C H HoWOy,,
OH OH 20-70 °C
| |
= HC—HC—CH,
OH
rMULEpUH

0) Xumopuctelii mom pearmpyer ¢ aikeHamu 1o wmexaHusmy Adg. Xiop
AIIEKTPOOTPHUIIATENbHEE HO/Aa, TodTOMY MoJieKy bl |Cl monspusyroTes Takum

00pa3oMm, 4TO YaCTUUHBIN MOJIOKUTEIBHBIN 3aps/i HECET aTOM HOJIa:
o+ o~

| —ClI
[TonsipHast MoJieKyJia aTakyeT MPOMWIEH MO JBOMHOM CBSI3U C 00pa30BaHUEM
HanOoJsee CTaOuILHOTO KapOOKaTHOHA!

& 85— ©) ©)
HsC—HC=CH, + ICI —— H3C—HC—CH,l +CI=>H30—HC|:—CH2I

Cl

B) IIpucoenunenne OpoMa K ajakeHy B MOJSIPHOM PACTBOPHUTEJE MPOTEKAET
no wMexanmsmy Ade. [lepBas MemieHHass cTafusi 3aKIIOYaeTCS  BO
B3aUMO/ICHCTBUU CTHJIbJIEHA C OpOMOM:

@
| \\—HC=CH | N 5+ 8- | X HC—CH— X O
_ R - Br L _J B

OO0pazoBaBiuiicss kKapOOKaTHOH pearupyeT kak ¢ Br (peakuwms |), Tak u ¢
METAHOJIOM, KOTOPBI TMPEIOCTABIIICT CBOIO TApy JJIGKTPOHOB IS
obpasoBanus HOBo G-cBsi3u C—O (peaxius 11):

& CH
HC—CH 3 —
OO £ — OO
Br “H O  Br
H,c'® H
OCH,

' @
NN— —
_CHOH __ HC—CH + CH0H, (II)
7 Br
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B cpene meranona koHueHTpamus nossipabix mojexkyn CH3;OH Bo MHoro pa3
OoJpllle, YeM KOHIIGHTpalus aHuOHOB BI, mo3sTomy B cpeae YUCTOrO
pactBoputens peakius (1) npeobnanaer.

[Ipu nmoGaBneHMM B pacTBOpP METAaHOJNA OpOMHUAAa HATpUS KOHIEHTpaLus
aHuoOHOB BI Bo3pacraeT u B OOiblel cTeneHu nporekaeT peakuus (1) u
BbIX0J 2-OpoM-1-meTokcu-1,2-mudeHnnsTaHna yMEHbIIaeTCA.

r) [IpucoenuHenne Xjaopa 1mo ABOHHOM CBSI3U OTHOCUTCS K peakuusm Adg.
Mornekyna xjopa aTakyeT T-CBsI3b U TMOJAPU3YeTCs TMOJ JeicTBHEM
nocjienHed. JTa MeMJeHHas CTaaus  3aBepliaeTcs  00pa30BaHUEM
kapOokarroHa u annona Cl:

3+ 5 @ ©
HzC:CHZ + CI—C| —— HZCI:_CHZ + Cl (1)
Cl
OO6pazoBaBiIMiics KApOOKATHOH OBICTPO Pearupyer ¢ aHUOHOM:
) ©
H,C—CH, + Cl —= H,C—CH, (2
Cl Cl ClI

a) B BomHOM pacTBOpe XJiOpa KOHUEHTpAlUs MOJEKYJI BOJBI BO MHOIO pa3
peBOCXOIUT KOoHIeHTpanuto noHoB Cl ', oOpasyromumxcs kak Ha ctaauu (1),
TaK U B PE3yJIbTaTE PEAKIUU:

Cl, + 2H,0 === H30 "+ CI' + HOCI

MOHGKYHa BOJABI IIPCOOCTABJIACT IIApy JJICKTPOHOB Kap6OKaTI/IOHy, qTo
IMPUBOAUT K O6pa3OBaHI/IIO 2-XJ'IOp3TaHOJ'IaZ

@ . @ HZO +
H,C—CH, +H,0: —> H,C—CH,-O—H o H2C—CH,-OH + HzO * (wnu HC)
' ' ' unun ClI !
Cl Cl H Cl
Takum oOpa3oM, B BOJHOM Cpele MPEUMYIIECTBEHHO oOpasyercs
STUJICHXJOPTUAPUH (2-XJIOPITAHOJ), U B MEHBIIUX KOJIMYecTBax — 1,2-
JUXJIOPATAH:
+ H,0
,% H,C—CH,-OH + HCI
H2C:CH2 - Cl
‘=> HZCI:_CHZ-CI
Cl

0) B xonnenTpupoBanHom BogHoM pactBope NaNOj npucyTcTByIOT HUTpAT-
nousl NOj;, KOTOpple MOTYT MPUCOEAMHATHCS K KapOOKAaTHOHY,
obOpasyrorieMycs Ha rnepBoit craauu (1):

81



® ©
HZCI:_CHZ + N03 —_— HZCI:_CHZ-O_NOZ

Cl Cl
CJ'IGI[OB&TCJ'IBHO, CCJIIM PCAKIHUIO XJIOPHUPOBAHHUA JOTHUIICHA IIPOBOIUTL B

BogHoM pactBope NaNOs;, Hapsay c¢ HeEOOIbIIMMH KoindecTBamMu 1,2-
JIUXJIOpATaHa 00pa3yroTCs 2-XJIOPITAHOI U €0 HUTPAT:

+ Hy0
HoC—CH,OH
Cl
H.C=CH; ——— H,C—CH,-Cl  (cnenpi)
Cl
= H,C—CH,-0-NO,
Cl
II)
1)
H,0, H
H3C_CI:ZCH2 + HBr —— ch_?_CHzBr
CHj; CHj;
H 2 Na H H
2 HyC—C~CHpBr ——= HyC—C~CHy CH,"C~CHg
CH3 CH3 CH3

2,5-anmeTunreKkcaH

2) W300KTaH MOXXHO TMOJYYHTh PEaKIMEH NPUCOCAMHEHUS H300yTaHa K
M300yTUJIEHY B MPUCYTCTBUU KHUCIIOTO KaTalnu3aTopa:

| H,SO,4 KOHL. ! !
H3C_C:CH2 + H_C_CHS 3 H3C_C_CH2'C_CH3
! l mrim HF, 0-10 "C ' '

CHj; CH, CHj3 CHj
M300KTaH
Mexanusm peaxyuu:
1. IIlporoHnpoBaHuE ajKEHa:
@ ©)
HsC—C=CH, * H HsC—C—CHjy
CHa CHa
2. Ilpucoenunenue mpem-0yTUIKapOOKATHOHA K U300y TUIICHY:
o5 g G
H3C_CI::CH2 + CI:_CHS —_— H3C_?_CH2'IC_CH3
CHs CHs CH;  CHj
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3. OTpbIB TUAPUI-UOHA OT ajJKaHa

CH H CHj CHy

(,:H C) ] | i @
Hsc—c@ HyC—C—CH,-C—CHg > HyC—C~CH,-C~CHz + ' C~CHa
<|3H3 CH; CHg CH;  CHj; CH3
N300KTaH

e) [lonydyeHue akpuiioBOM KUCIIOTHI:
a) U3 STUJICHA:

Ag HCN
H2C_CH2 —_— H2C_CH2'CN —_—
\ / |

H,C=CH, + O, ———5=
2 2 2 200 OC
O OH

H,0, H H,O, H*
—2= % H,C—CH,COOH ———» H,C=CH—COOH + H,0
OH tc
0) U3 mponuicHa:
Ilepewiii cnoco6:

500 °C H,O, OH
H3C_C:CH2 +C|2 e Cl_Hzc_C:CHZ
H H

HO_H2C_C:CH2 -
H

Brp (3aumra H Zn(chame - coon
[LBOVIHOW CBS3U HOOC_HZC_(,:_(,:HZ 3alnThl) 2%~
OT OKUCIIEHMS) Br Br
Bmopoti cnocob:
. Cl Cl
500 "°C Cl, ro
H,C—C=CH, +Cl, ———= Cl—H,C—C=CH, ——2> HO-H,C—C—CH, —>
H H H
H,0, OH H H,50, 0
— > HO_HZC_CI:_CI:HZ > H2C:CH_C\ —_—
OHOH t°C H
Ag(NH53),OH /
9(NHs). H,C=CH-C.
OH

) Peaknusa npumepuzanuu  M300yTUIIEHA KaTaJIM3UPYETCS KHUCIOTOM,
MOATOMY MOXKHO TMPEIOKUTH CICAYIOIIUNA MEXaHU3M 00pa30BaHUs ABYX
M30MEPHBIX aJIKCHOB:
1. IlpucoenuHeHnue NpoTOHA K HU300yTUIEHY C 0Opa3zoBaHueM Ooiee
YCTOMYMBOTO TPETUYHOTO KapOOHUEBOTO MOHA!

® @
H3C_CI:ZCH2 + H H3C_C|:_CH3
CHs CHs
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2. Ilpucoenunenue kapookaTuoHa K U300yTUIIEHY U 00pa30BaHHE HOBOTO
OoJiee CTaOMIILHOTO TPETHYHOTO KapOOKATHOHA:

CHs @ ¢
HsC—C=CH, * @(I:—CH3=>H3C—§—CH2{|:—CH3
CHa CHa CH;  CHs

3. ANKeHbl U3 KapOOHHEBBIX HOHOB 00Pa3yIOTCs IPU MOTEPE MOCIETHUMHU
noHa Bojopoza. [TockoabKy IPOTOH OTHIEIUISIETCS OT JIIOOOTO U3 aTOMOB
yraepoja, HaxXOISAIIMXCS PAIOM C  TOJOXKUTEIBHO  3apsKEHHBIM
YIIAEPO0M, TO BOZMOKHO 00pa30BaHUE JABYX COCIMHEHUIA:

¢Hs @
CH —— H,C=C-CH,-C-CH; +H
® 73 l |
HyC—C~CH,-C~CHy — CHsy  CH;s
CH3 CH3 |CH3 @
L =H,C—C=CH-C-CH; +H
CHy  CHjs

3) [Ipu 030HUMPOBAHUM ATKEHOB MOJIYHYAIOTCS KapOOHUIIBHBIE COCAMHEHHUS.
Coenunenune b okuCISIETCS 10 YKCYCHOM KUCIOTHI, 3HAYUT, b — 3TO 3TaHaib.
[To mponykram OKHCIEHUS KeTOHA B MOXHO MOpeacTaBUTb €ro (Qopmyiy.
Cuavana omnpenenum ¢GopMmylly KHUCIOTBI C MOJICKYJsIpHOM Maccoir 102.
O6mrast ¢opmyma kucinotel — R-COOH. Ilpum BbhUMTAaHUM MAacChl
KapOOKCWJIBLHOM TPYMIIBI MOJIy4aeM Maccy paaukana R:
102 - (12 +16-:2 +1) =102 — 45 =57
OuyeBugHO, 4TO R — HACBINIEHHBIA paguKal, T. K. OKUCJICHHE Jaibllle HE
UJeT.
CnH2n+l =57
12n+2n+1=57,14n+56,=>n=4
3HAUUT, IPU OKUCIICHUU KETOHA OBLIM MOJYYEHbl YKCYCHAs U BaJepUaHOBAs
kucinoTel. CrieoBaTenbHO, CTPOCHUE KeToHa B cnenyromiee:
O

Il
ch_CHZ_C_CHZ—CHZ_CHz'CHg

Tornma ucxoqHOE BEIIECTBO A MMEJIO CTPOCHUE :

HZ 1) 03 //O 9 H2
HzC—C=C—C—CH,~CH, CH, CHy-C., + HyeC—C—C—C—CH,~CH, CHj
H CH, 2) H,0 H,
CHs,

3-3Tun-2-renteH
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u) Tak Kak NPOAYKTOM OKHCIEHHUS SBJSETCs O€H30MHas KHUCJIOTa, TO
YTIIEBOAOPOJ UMEET CTPOCHUE

QHCZCHQ

cTunbbeH unu 1,2-aueHnnaTuneH

DTO BEIIECTBO MOXET CYLIECTBOBATh B BHUAE JBYX TI'€OMETPUUYECKUX
u3zoMepoB. mpanc-Ctuiasber — tBepaoe Bemectso ¢ T. mi. 124 °C, umeer B
UK-cnexktpe mnosocy noriomieHus 980 em™, COOTBETCTBYIOIIYK) TpaHC-
nzomepam. yuc-CtunbbeH — KHuIKocTh, emy B MK-cmekTpe cooTBeTCTBYET
rosoca B o6nactu 730 cm™.

k) Onpenenum 6pyTTO-GOPMYITY OJTHOTO U3 H30MEPHBIX AIIKEHOB:
M AJIKCHa

D, = M, Masena = Dhiz - Mz =35-2= 70

CiH2=70; 12n+2n=70;14n=70;=>n=5

CnenoBaTeabHO, 3TO IEHTEHBI.
HaruieM Bo3MOXKHBIC H30MEPOB U IIPOYKTHI KX 030HOJIN3A:

1) 0
CH,=CH—CH,-CH,-CHs 2))=H320> H,C=0 + CH3CH,CH,CHO
1-nentern (1) mMeTaHanb ByTaHanb
1) O,

CH3-CH=CH—CH,-CHj 2)=H20> CH3CHO + CH3CH,CHO

2-MeHTeH (”) 3TaHallb nponaHarb

_ 1)0
CH3-C=CH—CHj DO, CH3CHO + H3C—C—CHj
| 2) H,O I
CHs o)
2-metun-2-6yten (Ill) aTaHarnb  MpOMaHoH
H 0
- — pu— 1)#» — ‘s
CH3-C—CH=CH, 2YR,0 H,C=0 + CH3-CI2H—C\H
CH, CHs
3-metun-1-6yten (1V) meTaHanb  2-metunnponaHans (VI)
CH,=C~CHy-CHs O3, H,c=0 + Hy,C—C-CH,CHs
| 2) H,0 I
CHj O
2-MeTn-1-6yTeH (V) MeTaHarnb ByTaHoH (VII)
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[Tockonpky Oyranon (VIIl) u mzomacnsaueiii anpaerus (VI) oTcyTcTBYIOT B
npoaykTax o3oHupoBaHus, ankeHsl (1V) u (V) He BXOAUIN B COCTaB CMECH.

)
OmnpenenrM MOJIEKYJISIPHYIO Maccy adupa:
M,gnpa = 58-2 = 116

Ero obmas popmyna:

[IpencraBuM cxemy moaydeHUs dupa:

@
H HBr H,O
_ - _ _
R=OH 5= anken— -5 —= R—CHyBr — 2~ R—CH,0H ———
5 r
0
O " +
1O . R-coon R=OH.H" _ g &
n - H0 O-R'

W3 cxembl cienyer, 4To YMCI0 aTOMOB yriepoja B cnupte (A u B kucnore )
OJIMHAKOBO. TakuM 00pa3oM, aJIKUIIbHBIA OCTaTOK R copep KUT Ha OJIUH aTOM
yriepoja MeHble, 4eM R, * 1 anKuipHble IPyNIbl — HACHIILIEHHBIE.

Yucio atoMoB yriaepoja B HCXOJAHOM COEIWHEHHMH MOKHO IOCUMTATh,
npeacTaBuB (Gopmyay 3¢dupa B BUIE:

/7

Cin-yHon-1)+1— C

\O_CnH2n+l
Otkyna n: 12(n-1)+1[(2(n—1)+1]+12+32+12n+2n+1 = 116
28n=84,n=3

CrneoBaTeslbHO, UCXOJIHBIA CIIUPT MOXET OBITH MO0 1-mporanooM, Ju0o
2-TIPOTIAHOJIOM.

CH3CH2CH2'OH — H@ HBr
H3;C—CH=CH, o CH3CH,CH,-Br ——
—1 -H,O 22
CH3;CHCH3 2
\ B B
OH A
H,O O
—2~___» CH,CH,CH,OH o, CH3CH,COOH
NaOH r n
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O

/
CHCH,CH,-OH . CpHs—C.
H O—-CH,CH,CHj

CH3CH,COOH + WIH TZC)’ 17001 //O
CH3CIHCH3 CZHS_C\O_CH_CH
OH | 3
CH;
M) W3 ycnoBuil 3amauM  ClIeAyeT, YTO BEIIECTBO A — HACBIIIECHHBIA

yriesonopon, b — HenaceimeHHbIM yriaeBomopod. Tak kak A u b npu
OKHUCJIEHUU 00pa3zyroT aJWINUHOBYIO KHUCIOTY, TO OHU COAEpXk aT 6 aTOMOB
yriepoaa, T. €. A — 3TO [IUKJIOTeKCaH, b — MUKIOTEKCEH.

SRSty

b BpomMumknorekcaH
/Br KMnO4 OH
+ Brz —_— >
Br H,0 OH
1,2-anbpomMumknorekcaH 1,2-UMKnorekcaHamnon

— HOOC—CH,—C—CH,-CH,-COOH

KMnO,
H,S0,, t°C
2+ i
(0]
O O, Co™,95°C agMnMHOBas KucnoTta

H) Ha mepsoit cramum Adg mpucoemunenune HCl x tpudTopmeTmidTeHy
BO3MOKHO 00pa30BaHUE JABYX KapOOKATHOHOB:

+ HCI @ @ S
F;:C—CH—CH, ———> F3;C—CH—CH3+ F3C—CH,—CH, + CI
I I
Peakiuu, kak mpaBuiio, MPOTEKAIOT udepe3 oOpa3oBaHuEe Hamboiee
cTabmIbHBIX HHTepMeauaToB. Kapookaruon (1)

@
CHZ—CHZ

FsC

OoJiee yCTOWYMB, T. K. BIMSHHUE JJIEKTPOHOAKIENTOpHOW rpymmbl —CF3; Ha
MOJIOKUTENIbHBIN IIEHTP MEHbIIIEe M3-3a YJAJIEeHHOCTH akienTopa. Bo BTopom
BO3MOXHOM KaThoHe (|) KaTMOHHBIM UEHTP HEMOCPEACTBEHHO CBSA3aH C
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AKLENTOPHOW TIpPYNION, YTO MPUBOJUT K YMEHBIICHUID CTaOMJIBHOCTH
KaTHOHA.

0)
Cl Ca(OH KOH Cl
CH, 2 CHCI (OH), CHCI CH 2 CHCI _,
CH, CHZCI —Hcl  CH, —-HCl CH CHCI
A b B r
Cl Ca(OH ] Ca(OH Cl
2, CHCl (OH); cHel 2 cHel, (OH), ccl, Cb_ cci
CHCI, —HClI CCI2 CCl;  —HCI CCl, CCl,
A E

H) HOJ’IY“IGHHG TCTPAMCTUIICHANAMHHA:

Br, 2 KCN 4 H,
H,C=CH,— > BrH,C—CHBr ———— NC—H,C—CHp-CN ——>
— 2 KBr

—_— > H2NH2C_H20_CH2'CH2NH2
[Tosnydyenue sHTapHOW KUCJIOTHI:

H,0, H"

NC—H,C~CH,-CN o5 > HOOC—H,C—CH,-COOH

HOJ’Iy‘-ICHI/IG OTHJICHITINKOJIA:

Ilepewiii cnocob (peaxyus Bacnepa):

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

OHOH
Bmopoii cnocob:

Clp KOH H,O
H,C=CH, ——= CIH,C—CH,ClI 2

HO—H,C—CH,—OH + 2 KCl

p)
| KOH H,O, H"
—_— _— — J—
a) HyC-H,C—CH,C prp— HaC~HC=CH, — 5 HsC H(éHCHg
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KOH
6) HsC—HC—CH; ———» H;C—HC=CH, —»
Clll CnupT. p-p

HBr KOH, H,0O
— H,;C-H,C—CH,Br ————— H3C-H,C—CH,0H

H,0,

HBr KCN
B) H,C=CHy——> H;C-CH,Br ———

H,0O, H*

t°C

—— H3C—CH,-CN H3C—CH,-COOH

¢) OmpezensgeM MOJIIPHBIE MacChl YTIIEBOAOPOAOB MO IUIOTHOCTH MX NapoB

I10 BO3AYXY:
M= DBOSZ[. 291
M;=0,97-29=28; M,=1,45-29=42; M3 =1,93-29 = 56;

N3 mporeHTHOrO cocTaBa yriieBOAOPOAOB MOXKHO OMPEACTUTh UX (GopMyiny
CxHy, Tmie

85,7 14,3
=——:—=75:143=1:2
AEETIE =

npocreiiiras Gopmyna BemectBa CHy, a Mmonekynsipabie popmyiasl — (CHy),.

Mcnz = 14; [lepBblii U3 yriaeBOgOPOI0OB — ITUIEH —
28:14 =2, n = 2; CH,=CH, — nu3omMepoB He UMEET;

Bropoii: 42:14 = 3; C3Hg — nporien,
HsC—HC=CH,
M30MEPOM MPOTICHA SIBISETCS [IUKIJIONPONaH

H,

H2C—CH2
Tperuii: 56:14 = 4; C4Hg — 6yren. Ero uzomepsi:
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HsC—H,C—HC=CH,

1-6yTeH
H5C. _CH
¥>c=c’ ¢

H H
uuc-2-6yteH
HzC—C‘:HZ
H2C—CH2

UmnknodyTaH

CHs;
2-meTunnponeH

HeC. _  _H
c=C]
H CHj

mpaHc-2-0yTeH

HC_CH3

H2C—CH2

2-MeTunuukonponax
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3. AMEHOBBLIE YITMIEBOOOPOAbI
Cnocobbl Nony4YeHnsa n XuMn4eckme CBOMCTBa

3amaua 3.1. [Ipemnioxute cxeMmy cuntesa 1,3-0yranneHa us:

a) 1,4-mubpomOyTtana 0) HOH,C—CH,-CH,—CH,0OH
B) H,C=CH—CH,—CH,CI r) H,C=CH—CH—CH,
OH
a) 1-Oyrena e) Oyrana
%K)  [HUKJIOTeKCeHa (110 METOy 3) 1o meronay Jlebenena C. B.

3enunckoro H. J1.)

3agaua 3.2. Hanummre npoaykt peakuuu {uneca—Anpaepa:

HsC. _CH H.Co
a) 3 CI: 2 . 3C CI:/O
_Cs <
HsC” SCH, HCsch,
OCH,
c
HsC. __CH RN
0) 3P 2 H(|3I 6] .
& " HC. O
AV C
HsC” SCH, ,
OCH,
CH, 0
/CI:H /C\
B) H(|:/ N c OCHj3 .
11
HCsch, C.o-OCHs
I
o)
HsC. _CH,
r) ¢ + HC=CH-CN ————
HCsch,
;) O
HiC.2CH2 | HC-C -
I 11 /O
& HC~(
HsC”™ SCH, 0
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H,C. __CH
e) 3 (I:/ 2
_C
HsC”™ SCH,
H,C. __CH
3 c” 2

/7

HsC” SCH,

H3C. _CH,

0O-0
U

H CH,

H)H;C___CH
) H, ce 2

|
HC\\CH2 +

K
) H(I://CHZ
HC\\ +
CH
H,C.
2¥>CH,

O
4
H,C=CH-C ——>
0
H,C=CH-C, ——
OC,Hs

O

HsC—HC=CH—C_
H

_

—»

) @ + H,C=CH, — >

3amauya 3.3. Ilpennoxute

I[I/IGHO(I)I/IHOB, BO3MOKHBIX IPCAMNCCTBCHHUKOB CJICAYIOIINX COGI[HHGHHﬁ, u

MMPUBCIAUTC pCAaKINH JUCHOBOI'O CHHTC3a:

H

C\\
a) O CH,

Q

C.
B) @: CeHs

c-OH

]

O

0)
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K Ha3BaHUsi1 JHCHOB H



CN CHg
1) [:::T/ e)
O
@)
3C ‘ C/CH3
O
O
v
O
Hs I
O

3agaua 3.4. Hanummre npoayKThl CICIYIOIIUX PEAKIUN:

H
H
C

CHs

a
) H2 //CI:_CH3
C -

-

+ HCI (1 monb) »

IO

HC

|
HCch,

0 H
) 'C_I:Z_C//C’CHS
H,.C"~ H + HCI (1 monb) >
HCs
CIZH

CHs
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n)

HsC. _CH, o
C|: + HBr —>5O C
HC\\CH2
¢ +  OHBr —— % =
HC\\CH2

100°C
+ H,C=CH—CH,Br ——>
H
H, _Cc-CH,
e C 5 2 H,0
L H + 203 — 27 »
\CH3 Zn
GHz
H,C—CH + Brz(lmonb) ———
CH=CH,
//(:Hz hV
HC-CH + Bry ———————>
H,C’
_CH, ROOR
gg + HBr —————»
SCH,
H CH3
he?° g <M C,HsOH
I H + Na 25
H,C
CHa
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OnpepgeneHne CTpyKTypHOM hopmMyrbl

3amaua 3.5.
a) KakxoBa ctpykryprHas ¢opmymna yraeBogopoma CgHig, KoTOpBIA TpH
o3oHOJM3€e 00pazyet cMmech nuanetnina CH;COCOCH; u popmansaernma?

0) IIpu noGamnenun 1,3-OyrajgrieHa K pacTBOPY TeTpallMaHAITUIICHA B
TeTparupoypane BbIIENACTCS OECIBETHBIN KPUCTALIUYECKUNA MPOIYKT
coctaBa CioHgN,4. YcTanoBuTe ctpoeHne 3T0ro CoeAMHEHMS.

B) Kakoe ctpoenue umeer nueH CsHg, ecniu mpu ero 030HOIM3€ 00pa3yroTes
dopmanbaerun CH,0, ykeycusbiii anpaerung CH3CHO u rmmokcanms OHC—
CHO?

r) [Tpu o30oHO0MM3€e MueHa coctaBa CgHjp 0OpazoBamuch hopmanbaerug CH,O
n sarapubil anpaerny OHC—-CH,—-CH,—CHO. Hanumure CTpyKTypHYIO
(opMyI1y HCXOJTHOTO YII€BOAOPOIAa U HA30BUTE €TO.

) B pesynbrare nmeictBus 6poMa Ha JMEHOBBIN YIIIeBOJOpOA oOpaszoBasics
2,5-nubpomrekcen-3. Kakosa ¢opmysa ucxoaHoro yriaeroaopona? B kakue
MIOJIOKEHUS TIPOIILIO IPUCOeTuHEHNE?

e) I[lpoaykr mpucoenuHeHus ABYyX aToMoB Opoma Kk 1,3-Oyragueny mnpu
OKUCJIEHMM B JKECTKMX YCJIOBHUSX Jlae€T OpOMYKCYCHYIO  KHUCJIOTY
BrCH,COOH. Kak nponuto npucoeanHeHe Opoma K TUCHY?

k) [lpoaykr 1,4-nmpucoenriHenus OpoMa K ajKaJueHy MPU O30HOJIM3E JACT
opomanieton BrCH,—-CO-CH;. Kakoe crpoeHHe UMeEEeT HCXOIHBIM
yTJIEBOA0PO1?

3) YruneBogopoa CiiHyp npy KaTaqTuTHUYECKOM TUAPUPOBAHWUU TOTJIOIIACT 2
MOJISL BOAOpOAA, a B pe3yJbTaTe >SHEPrUYHOTO OKHMCICHHS oOpasyer
cnenyromme BemiectBa: CH;—CH,-CO-CH;, HOOC-CH,—CH,—~COOH wu
CH3;—CH,—COOH. Hamummre ero cTpykTypy, Ha3BaHHE W CXEMBl BCEX
IIPEBPAILECHUN.

u) Kakosa crpykrypa yrnesompopona C;Hjp, KOTOpBIM NpU THAPUPOBAHUU
npucoeauHsET 3 MoJig Bogopoaa, oopasys coequHenue cocraBa C;Hig, a mpu
okuciaeHun B xkecTkux ycnoBusix nmaet CH;—CO-CH,-CH; u HOOC-
COOH? Hanumure ypaBHEHHUS BCEX PEAKIUN U HA30BUTE MPOTYKTHI.

k) Coenunenue C3HsBr mpu marpeBaHuu ¢ MeTaJUIMYECKUM HATpUEM JaeT
yraesogopon CegHyp, mpu oxucinenuu koroporo KMnO, B kucnoit cpene
obpazyercs sHTapHas kuciora HOOC-CH,-CH,—~COOH. VYcranosure
CTPOCHUE UCXOAHOIO coenruHeHus. [IpuBeaure cxeMbl peakiui.
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a) Kakue coequnenns oOpa3yroTcsl MPU SHEPTUYHOM OKHUCICHHH MPOAYKTa
npucoeanHenus 1 momnst 6poma x 1,3-6yraaueny: 1) B monoxenue 1,27 2) B
nonoxenue 1,4? Hanummure cxeMbl mpeBpalieHui.

M) Ilpu Tepmuueckoil monumepuszanuuu  OyragueHa-1,3, mOMUMO
BBICOKOMOJIEKYJISIPHOTO [TOJIUMEpPaA, 00pa3yercst IuMep, KOTOPbIl HE CKJIOHEH
K JanbHeWel noaumepusauu. /st ycTaHOBIIEHUST CTPOEHUS JUMepa ObLl
IPOBEIEH Ps ONBITOB, B pE3yJbTaTe KOTOPBIX IIOJYYEHBI CIEAYIOIINE
JaHHbBIE: a) TUMEP TUAPUPYETCS ¢ 00Opa30BaHUEM ITUIILUKIIOrEKCaHa; 0) mpu
neiicteun Opoma 1 Mosb nuMepa mnpucoenuHser 2 Moas Opoma; B) B
pe3ynbTare JNECTPYKTUBHOTO OKHCJICHUS aumepa oOpasyercs
KapOOKCHAIUIMHOBass  KUCIOTa.  Hamumure  ypaBHEHHE — peakUuu
oOpa3oBaHMsI JAMMEpPa M HA30BUTE €ro, a TaKKe YPaBHEHUS pEaKLuM,
IIPUBEIINX K YCTAHOBJICHUIO CTPYKTYPBI TUMEPA.

H) O30HONMM3 01e(UHOBOrO yrieBojaopojaa | MNPUBOAUT K CMECH TpeX
OpPraHUYeCKUX  BEHIECTB:  METWJMPOMWIKETOHA, JAUMETUIKETOHAa W
coenunenus 1. Coenunenue Il okucnsror, o00pabaThIBalOT €KUM HATPOM U
noJiBeprarot sekTponusy. [Ipu sTom Habm0aeTCsA BBIJEICHUE TPOIUJICHA.
Nnentudunupyiire coequnenus | u |1, Hanummure ypaBHEHUs BCEX pEaKIUu.

OTBETbI HA PASAEI «QMEHOBbIE YITIEBOOOPOObI»

Cnocobsl noJtiydeHna n XxmmMmmyeckme CBOMCTBA

3amaua 3.1.
KOH (cnvpT.)
a) BrH,C—CH,—-CH,-CH,Br > H,C=HC-CH=CH,t 2 HBr
AlLO; t°C
6) HOHzc—CHz—CHz'CHon > H2C:HC_CH:CH2 + 2 Hzo
KOH (cnnpT.)
B) H,C=HC—CH,-CH,CI > H,C—=HC-CH=CH, *+ HCI
Al,O4
F) HZC:HC_(FH_CH?’ > HzC:HC_CH:CHZ + Hzo
(o}
OH tc
Aleg/Cf203
A1) H,C=HC—CH, CHjs > H,C=HC-CH=CH, * H,
t°C
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Aleg/szO3
o > H2C:HC_CH:CH2 + 2 H2
t°C

[0}
) @ 00 C |,c=HC-CH=CH, + H,C=CH,

€) HzC—H,C—CH,-CHj

Al,O3, ZnO
3) 2 CHg"CHOH—— > H,C=HC-CH=CH, + 2 H,0 +H,
t°C
3agauya 3.2.
CHj OCH;
a) ' ) hc c
H5;C C\\O 3 20
//O
HsC HsC ¢
OCH;
OCH;
B) C~ r)
| Ne HaC CN HsC
s OO
¢ CN
CH; OCH,
7 A
A)  HC e) HsC Cs
° Xy
HsC HaC
O
Q 0
K)  HyC C. HsC ot
) 3 OC,Hs ) @: H
HsC CH,
H) O
X °
CF,
H,CH,C O
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"o

3agaua 3.3.
a)
HC-CH + HC-CH
H,C CH,  H,C "CH,
S
B) PON
cHcH . HG CeHs
HoC' G, HC\C/OH
I
O

?K) H3C\ /CH2
+
| | ©
HyC~OSCH
3 2 O
H) = v
X CHs
O
JI)
H3C\ _,CH,
O
HC
CH,

98

0) //O
//HC—C\H + SZH—C\
H.C CH, H,C” OC,Hs
(I)H
/C\
= HC” >0
) T e o
\ \c'://
OH
CHj, @
o 7 HC” H
+ Il
\ CH2
CHj,
C6H5\ CH,
) cI:’/ H,C
3 =+ 1
HC\ HC\C//O
AN
CH2 \
CHj,
K) OC2Hs
Cs
HSC\C//CHZ I(I:I/ O
! +
/C\
H,C” SCH, ©~c=°
[
OC,H5
O
CH,
» L
CH,
@)
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3agaua 3.4.

s
a)  CH,=CH—CHpCH, CH,"C—Cl
CHs
6)  CHyCH=CH—CH, CH,"CH,~CH—CHj
Cl
cH: CHy
B)  HyC~C=C—CHyBr 1) HsC—C—CH—CHja

Br Br

1)
fH,C—HC=HC—H,C—CH—(CH,-CH=CH-CH,},

CUHTETUYEeCKNN Kayyyk byHa

> O " Ol
NO2 CHzBr

3) H) Br Br
. " —CH.- ]
2 CHz:CHO + OHC—CH,-CHO H,C~G~CHy CH=CH,

Br Br
| |
H2C—CH2=CH—CHzBr Ja) CH;—CH,—CH,-CH,Br

OCHOBHOW NPOAYKT OCHOBHOW MpOAyKT
+
I?r I|3rH
H,C—-C—C=CH
22THTH 2
NoBOYHbIN NPOAYKT

H /CH3
/C:C_CHZ
H,C™ T H

/CHZ
H3C
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OnpepgeneHne CTpyKTypHOM hopmMyrbl

3agaua 3.5.
a) CgHyo 0) C1oHgsN,
CN
CHs Z-CN
H,C=C-C=CH, | ‘—CN
CHa CN
B) CsHg r) CeHio
H H,C=HC-CH
H,C=C—C=CH-CH, 2 V2
H /CH2
CH=CH,

21) CeH1o

H
HsC~HC=C~C=CH~-CH;

e) 1,4-npucoenrHeHue

K) 3) CyaHoo
GHs
H,C=C—C=CH, s FHTCRCHs
I H2C_H2C—C:C—CH2—CH2—CH
CH3 |
CHj
I/I) C7H10 K) C3H5Br
(|3H3 Ll%r
.C___H H,C—CH=CH
CHj ﬁ)l
CH
J)

a) 2,3-nubpomiponanoBas kuciaora u CO,
0) OpOMYyKCyCHasl KHCIIOTa

M) 13 ananu3a JaHHBIX 3a7a4u CIEIYeT, YTo:

a) JAUMEp COJEPXKUT IIECTUYJICHHBIM 1UKI (T. K.

JaeT mOpu

TUAPUPOBAHUY ITHIIUKIOTEKCEH);
0) UMeeT JIBe T-CBSI3U, MMOCKOJIBKY MpUCOEAUHSET 2 MoJsi Opoma Ha |
MOJIb JUMepa. MOKHO TPEINOJIOKUTh, YTO JUMEPHU3ANMS TPOXOIUT TIO

peakunu unsca—Anbaepa:
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H;

//CHZ\\ _C. _
HCIZ HCI;I—CH:CH2 HCIII CIH-CH—CHZ
HC .CH HC . /CHZ

\\CHZ - 2 C

Hy

4-BNHMN-1-UMKNorekceH

OkucieHue JauMepa TPUBOJAUT K O0O0pa3oBaHHIO KapOOKCHATUITMHOBOM
kuciIoTel 1 COo:

Hy
HC/C‘CH-CH—CH [O] GOOH
I | 7?2 _—— » HOOC—CH,—C—CH—CH,-COOH + CO,
HC\ /CHZ H
C 2
H, 3-kapbokcnagnnuHoBas KmucnoTa

H) Ilockonapky mpu 030HOIM3E MOJYYEHBI TPU MNPOAYKTa, oJeduH ObLI
nueHoM u coeauHenue (Il) saBnserca muanpaeruaom. [uanpaerus mnpu
OKHCJICHUH TIPEBPATUIICS B IBYXOCHOBHYIO KUCIIOTY. [IponuieH MoxeT ObITh
MOJIYYEH MPHU IEKTPOIU3E COIU CIAEAYIONENH KUCTOTHI:

') CH; O 0 CHj O
N G N | /7 +
C—HC—CH,-C —_— C—HC—CH,-C + 2 Na
/ \ O < e
NaO ONa O O
AHon:
O\ C|:H3 //O O\ (I:H3 //()
N N
/C—HC—CHZ-C\ o _=2_’ /C—HC—CHZ-C\ ~
Qg o e .9 o: ~—2CO;,
CHj;

| .
HC_CH2 > H3C_C:CH2
' H

Ha ocHOBaHuM MpoayKTOB 030HOM3A MpencTaBuM Gopmyiy onepuna (1):

H 1) O3
H;C—C=C-CH-CH,-CH=C—-CH,-CH,-CH; ———
| | | 2) H,0O
CH; CHs CHs;

2,7-opmmeTnn-2,6-gekagneH
9) CH3 O

N | //
—= HyC—C-CH; + C-HC—CH,C + H3C—C~CH, CH,-CH,

\

o) H H o)
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4. UUKINMUYECKUE YITNEBOOOPOAObI

3amaua 4.1. OcyiiecTBUTE CIEIYIONIUE PEBPAIICHUS:

a)
CH,Br - ZnBr, t°C
0)
CH3N, HBr KOH (cnupT. p- Hy, Ni
A - E (cnupt. p-p) o Ha NI
Pd(OAc), - HBr
B)
- CH,N
E>*CHZOH PCl; . A mpem-C4HgOK _ 5#»
AMCO Pd(OAc),
r)
2 C2H50Na Cl_CHz'CHz'CI
C2HSOOC_CH2'COOC2H5 > A >
- 2 C,H5OH -2 NaCl
H,O,t1°C g NaOH, t°C
- C021 - Na2C03
- C,H50H
1)
HaC—H,C—CH-CHBr 20, o HBr g 2Na
CH,Br - ZnBr; - NaBr
e)
LiAIH, PBr, 2 Na
> A — » B ——>
- LIOH, AI(OH); - 2NaBr
O
K)
2 CH,N NH,NH e
0=C=CH, 2IN2 A N2 EKOH (TB.) - B
- H,0 - N,
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Br,, hv KOH (cnvipT. p-p) CHCl3
O - HBr - HBr NaOH
)
HC. CH2  H3C-CH=CH-COCH;  Zn/Hg H,, Ni
/C_C\ > Am’ b——> B
H;C CHj
K)
Q
?HZ_C_O\ t°C Zn/Hg Br,, hv 2 Na
(CHy)3 /Ca c CO‘ A I: B ~ B - T
CHyc-0" atls  *HC - HBr - 2NaBr
O
J)
CHj;
HCI KOH (cnvpT. p-p) CH,N»
- HCl Pd(OAc),
M)
B CH2N2‘ A A|C|3‘ E Br2 - B
HsC—CH=CH, 5o
H)
-CH— NH>NH o
CH,=CH-CH=CH, _CH2’CH=CHO , 7272 _ o KOH(s) tC
“H,0 N,
0)
Q
AN t°C Zn/Hg H,, Ni
(CHZ)Z Ca C CO: A + HC|= OC
CHyc-0° T t
O
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)

Br Br 2 KOH (crmpT. p-p) 2 CH,N, 2 ACl,
CH3'C_CH2'CH2'C_CH3 » A > 5—>
! ! - 2 HBr Pd(OAc),
H H
p)
GH=CHs  koH (cupr. p-p) A 2 CHoN, - . AlCl; 5
Br HBr Pd(OAC),
c)
HSC_(I::CHZ HBr’ HZOZ‘ Zn - B H2; Ni _
H;C—CH—Br AT ZnBr, 100 °C
T)
Br,, hv KOH (cnupr. p- CHCI
2 - A (cnvpT. p-p)_ o s . g
- HBr NaOH
y)

7CH3 Br2 C2H5OOC_C(Na)2COOC2H5
= A » B -

H,0, t °C g NaoH, t°c
- CO,, -Na,CO;

- C,HsOH

b)
H5;C CH .

3 c He 3y Hy, Ni

o+ I > A o~ - b
,CH  HC_ t °C
H;C CHs;
X)
HsC Cl
KOH (cnupT. p-p) A CHCly E KOH (cnupT. p-p) _ B
- HCI NaOH
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1)

H 2 LiH
HBC_CI:_CHZBI" g - A A|C|3‘ E Brz, hv .
CH,-CH,Br -2 LiBr i
2 Na - r
- 2 NaBr
)
Br B
KOH (crmpT. p-p) A CHxN, E 2 | B
Pd(OAc),
Cl,, 450 °C 2 CHyN
HaC—HC=CH, —2—— 5 A28, o
- HCl -2NaCl —~ Pd(OAc);
)
HNOgs(koHU.)  Ba(OH),, t°C _ Zn/Hg
0=> A » B -
3)

HBr — A KOH (cnupr. p-p): 5 CHaNp B
Pd(OAc),

2 KOH (cnupT. p-p) hv AlICl3
> A B

>
>

H3C_HIC_CH2'CH2'CHzBr
Br

OTBETbI HA PASOEN «UMKITMYECKUE YIMEBOOOPOAbI»

3agaua 4.1.
a)
HiC—CH—CHpBr 20\~ />cp, Ak Ha NI
CH,Br - ZnBr; t °C

—_— CH3'CH2'CH2'CH3
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Br

CH2N2 HBr / KOH (Cl'lleT. p'p)‘
Pd(OAQ), CD OCHS - HBr
©/ Hs Ha, NI _CHs

B)
PCI .
Q—CHZOH 3 CH,CI mpem-C4HOK CH,—
AMCO
CH,N, 4
Pd(OAC)2 E>

r)

C,Hs00C—CH, COOC,H, —2—21s9Na
2Ms 2 25 -2 C,HOH C,H500C—C(Na), COOC,Hg
Cl—CH,-CH,-Cl CO0CHs  H,0,t°C COOH
~2 NaCl \ / “COOCHs -co, .
- C,HsOH
NaOH, t°C
-Na2CO3 V
1)
HaC—H,C—CH—CHpBr 20, SCH,-CHy —HBr,
CH,Br - ZnBr;
2 Na
—= CH3CHp-CH—CH,-CH; ——= CHg"CH;"CH=CH—CH,-CH,
Br - NaBr HsC— CH2 CH2 CH,
e)
LIAIH, Q PBr; O 2 Na
—_— B ——
- LiOH, Al(OH)3 | | _ NaBr
O OH Br
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O N_NH2
2 CH,N, =~ NH,NH, =
HzC C=0 —— 'Hzo > - >
KOH (18.) t°C
-N, -
3)
Bry, hv Q\ KOH (crmpT. p-p) @
> > —
O - HBr Br - HBr
Cl
CHCl3 ULCI
_—
NaOH
M)
0 Q
,CH> —CH-C—cH .C CHs
Hae—C HsC-CH=CH—C—CHz HyC :@: .
C CH, HsC CHs
HaC
Zn/Hg H3C:I::::I:Ckb Ha, Ni CHs
+ HCI )
HsC CH2CHs HsC CH, CHs
K)
CHy- é- o\ o) 2ZnHg
—_—
(CH2)3 / -Caco3 St hHal
(:H2 o~ o

Br,, hv O/ 2 Na
- HBr - 2NaBr Z:j C:j
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3
HCI KOH (cnupT. p-p
<f ——— > CHy G—CH,"CHj ( ),

- HCl
cl’ H CH,
CH,N,
————>CHg—CH=CH—-CHz ———> H,C
Pd(OAC),
M)
CHs
CH2N; AIC,
CH3 CH CH2 _— —_— N e
Pd(OAC),
Brz
e Br_CHz'CHz'CHz'CHz'Br
H)
S
CH,:CH—C-CH NH;NH;
CH,=CH—CH=CH,—2 s -~
_CH; -H0
G
o)
@\ KOH (18.) t°C @\
. T _
c- O ’ CH,CHy
1
N\
NH,
0)
CH,-C-0
2 \ t°C O ZniHg |—|2,
(CHy), /Ca => neHTaH
' - CaCO THo
CH,-C-O 3
o)
)
Clls CH3 2 KOH (cnmpr. p-p)  CHls CH,
- r

2 CH,N, HsC CHs
T z2_ 2 AICI
Pd(OAc), -
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p)

CH=CHz  kOH (crmpr. p-p) _CH=CH3;  CH,N,
Br >
- HBr Pd(OAc),
A AICI;
e

c)

H
CH
H,C—C=CH, HBr, H;O, H;C—C—-CH,Br Zn V 3
| —_— > | —_— —
H;C—CH—Br H3;C—CH—Br - ZnBr, /-CHs
H,, Ni H
:O> H3C_C_CH2’CH3
100 °C !
CHj

T)
Brz, hv KOH (cnupT. p-p) CHClg
—_—
- HBr Q NaOH
O
Cl

y)
COOCH;
Br2 ?r /CH3 C(N3)2COOC2H5
[>—CH; —— HsC—HCHC -
Br
HyC COOC,Hs H,0, toc HsC COOH
- —_— —>
\VLCOOCQHs - Co,, Y

NaOH, t°C H3C

- N82CO3 o ;

})

CHj
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H;C CHj

ﬁ:H + Hc|:| —_— —>H2’ Ni
_CH HC., t °C
H,;C CHs
H,;C CHs
¢Hs
— H3C—H,C-CH-CH—CH,-CH,
CHs
X)
Cl_ ClI
HaC Cl HsC HsC
KOH (cnupT. p-p) — CHCly
> —_— —_—
- HCI NaOH
Cl
HaCL /N
KOH (cnupT. p-p)
- HCI
1)
HsC
2 LiH AICI
H3C-CH-CH,Br bl s, .

CH,-CH,Br -2 LiBr

Bry, hv Br 2Na G
- HBr -2 NaBr
9)

Br
-~ KOH (cnupT. p-p) CH,N, D
. . ;
Pd(OAC),
Br, @Br
SCH,Br

)
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Cl,, 450 °C 2 Na
H;C—HC=CH, ————» CI—H,C—HC=CH, ——
-HCl - 2 NaCl

e M. C—HC-H,C—H,C—HC=CH, ——H2N2 CHCR,
—HC- - —HC= >
LC=HC-H,CH, paorn /N /\

1)

HNOS(OHU) 1 50— (GHy,-CoOH oo t7C
—_— >
O ( 3)4 _ BaC03

Zn/Hg
+ HCI

?)

HXC cH Br
HsC TR HBr KOH (cnmpt. p-p)
—_— H3C H2C C CH2 CH3 >
CH,
_CHjs
= HzC—HC=C—CH,-CHg — === i\
Pd OAc
CH ( )2 CHj
H2C CHj;
10)
2 KOH (cnmpr. p-p) HC=CH, hv
CH3—CHBI’—CH2'CH2'CHZBF > HC:CH_CH3_>

CHs;

—_— —_—
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5. ALULETUNNEHOBBIE YIMEBOOOPOObI
Cnocobbl nonyyeHus

3amaua 5.1.

1) Hanumure ypaBHEHHE pEakUU MEXKIy H30BITKOM CIOUPTOBOTO
pacTBOpa LIENOYU M CIAEAYIOIMMH JauranoreHuaamu. [IpoaykTel peakiuu
HazoBute 1o MIOITAK u parmonanbHOl HOMEHKIIATYpaM.

a) 1,1-nubpom-3-meTrnOyTan 0) 2,2-nubpomOyTaH
B) 1,2-nuGpom-3-MeTunoOyTan r) 1,2-nubpomOyTan
1) 2,2-TAXJI0pIpoIaH e) 2,3-nmuxnop-4-MeTuiIreKcan

k) 1,2-mudpom-3,3-1uMeTHIIOyTaH 3) 1,2-nuxmnop-4,4-nuMeTHUITNICHTaH
u) 2,2-nuxaop-3,3-TuMeTHIOyTaH K) 3,3-IUXJIOpIICHTaH

a) 1,1-nqumon-3-mMeTunoyTan M) 3,4-mubpoM-2,2- TMMETHIITICHTaH

2) Ilomyuute W3  COOTBETCTBYIOIIMX  JUTaJOTE€HIIPOU3BOIHBIX
HIKETIEPEUNCIICHHBIEC AJIKUHBI M HA30BUTE UX 10 APYTrOM HOMEHKIIATYPE:

H) U30IPONUJIALICTUIICH 0) 3,4-qumeTnn-1-neHTHH
1) mpem-OyTUIAIIETUIICH P) STUIALETUIICH

¢) 4-MeTHII-2-TICHTHH T) 3,3-1umMeTnn-1-0yTuH
y) IPONUJIALICTUIIEH ¢) tumeTnIaeTUICH

X) METWJIM3OIPONUJIALICTUIICH i) 1-0ytun

4) 4-metun-1-neHTuH m) 3-MeTuiI-1-neHTuH

1) METUJIATHJIALCTUIICH 3) 1-neHTHH

10) 2-TICHTHUH

3amaua 5.2.
Hanumwure, ¢ nOMONIBIO KaKUX PEAKTUBOB, pEaKIMd M B KaKHUX
YCIOBUSIX MOKHO OCYIIECTBUTD CIICIYIOIIUE MPEBPAIICHHUS:

a) 1-neHTeH B MPONMIIAIICTHIICH

0) 3-metui-1-0yten B 3-metni-1-0yTun

B) 1-rekceH B OyTHIIalleTUIICH

r) 3,3-numetun-1-6yren B 3,3-numerun-1-0ytun

n) 1-Oytun B 2-OyTuUH
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e) 1l-neHTuH B 2-TIEHTUH

K) 4-metnn-1-neHTeH B 4-MeTHII-2-IICHTHH

3) OpoMUCTBIN OyTUII B 1-OyTHH

M) TIPOIUJIOBBIN CIUPT B METUJIALICTUIICH

K) 3,3-muMmeTi-1-0yTaHoi B mpem-0yTUIANETUIICH
Ja) 1-6pom-4-meTuimneHTad B 4-MeTUI-2-TIEHTUH
M) aMUJIOBBIN CIIUPT B IPONUIIALETUIICH

H) allETOH B METHJIALIETUIICH

0) 3-meTmi-1-x710pOyTaH B M30MPONUIANICTHIICH
1) 2-TICHTaHOJ B METHIIITUJIAIIETUIICH

p) 2-0yTeH B 2-0yTUH

¢) 1-nieHta”on B 1-nieHTUH

T) U3OMPONIIATUIIEH B U30MPOINUIIAIIETUIICH

y) H30aMIUIPTUJICH B METHIIH300y THITATICTHIICH
() M30aMUITOBBIN CITUPT B M30NPOIHIIALETHIICH
X) TUATWIKETOH B METHJIITUJIAIICTHIICH

) AUMPOMUIKETOH B ATHIIIPONIIIALIETUIICH

4) aleTajabIeru] B alleTUICH

1) MPOTTMOHOBBIN AJIBIETH]] B METHJIALCTHIICH
) 4-meTun-1-neHTeH B 4-MeTHII-2-IICHTUH

3) U30TICHTHJIOBBIN CIUPT B 3-MeTUI-1-0yTHH

10) 4-MeTui-1-neHTeH B METHIIN30MPONIIIALETUIIEH

3ajaua 5.3.

Hcnonb3yst B KauecTBE MCXOJHBIX BEIIECTB alleTUJICH, aMUJ HATpUs U
COOTBETCTBYIOIIMI  QJIKUITAJIOTCHU ], TMOJYyUYUTE CIEAYIOUIMEe TOMOJIOTH
areTuJIeHa.

a) IMATUJIALCTUIICH 0) MeTHIAIeTUIICH

B) OyTUJALIETUIICH ) mop-0yTHIIAllCTUIICH

1) 1U-6mop-0yTUIIalleTUIIEH €) 1UU300yTHIIALETUIIEH

%K) TUOyTUIIAIICTHIICH 3) JUA3OIPONUIIALICTUIICH
M) U30aMIJIAlICTUIICH K) METUIN300yTUIIAIIETUIICH
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JI) IeHTUJIaMUJIaleTUIeH

H) METUJIATWIALICTUIIEH

1) STUIU3ONPONUIIALETUIICH
¢) OyTuIn300yTHIAIIETUIICH
Y) AUIIPONUJIALICTUIICH

X) QJUTHJIALETAIICH

4) AMOyTUIAlETUIICH

1) TUATUIIAUECTUIICHUIMETaH

IO) MCTHIIICHTUIAICTUIICH

M) HEOICHTUJIALECTUIICH

0) U30IPONIIALETUIICH

P) u300yTUNIALIETUIICH

T) NPOINUJIALETUIIEH

¢) tumeTnIaneTUIeH

1) JUaIdIaleTAIICH

1) TUMETHILETUICHUIMETaH

3) STUIALICTUIICH

XumMumnyeckme ceoncTtea

3axaua 5.4.

Kakue romonoru anetrwsieHa HYXKHO B35iTb, YTOOBI MOJYYUTh IO
peakunn M.I'. KydepoBa cnenytomme ketonsl? Hanummre ypaBHEHUs
peakimii, ykaxkxute ux ycioBus. OObsICHUTE, TOUYEMY MMOJTY4YaloTCsl KETOHBI, a

HE HENpeIeTbHbIC CITUPTHI.
a) 3-MeTuJI-2-TeKCaHOH
B) 3-TENTaHOH
1) METUIU300YTUIKETOH
%K) METHUIIN30IPOITUIKETOH
H) 3,4-1uMeTHI-2-IICHTAaHOH
JI) METUIT-6MOp-0yTUIIKETOH
H) METUJISTUIKETOH
1) METWIN30aAMUIKETOH
€) METUJIHCOIICHTUIIKETOH
y) IUIPONHIKETOH
X) 3-TeKCaHOH
4) 3-TIeHTaHOH
m) 3,3-1uMeTHI-2-0yTaHOH

10) 4-MeTHI-2-TICHTaHOH
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0) 4-MeTUII-2-TeKCAaHOH

r) 5-MeTnI-2-TeKCaHOH

€) METII-mpem-0yTHIKETOH
3) METWJIOYTUIIKETOH

K) JUITHIKETOH

M) METUIIPONUIKETOH

0) TUMETUIIKETOH

P) METHII-mpem-aMUIKETOH
T) U30TPONIIIN300YTHIIKETOH
¢) 2-rexcaHoH

1) 2-OyTaHOH

m) 3-MeTHI-2-0yTaHOH

3) STUJIIPOIUIIKETOH



3agaua 5.5.

Hanumwure cxembl cleAyrONIUMX MPEBpPAIICHUH, HMCHOJIb3Ys PEaKIUU
OTIICTUICHUSI U TpucoennHeHus. JlaliTe Ha3BaHMS MCXOJIHBIM, KOHEUHBIM U
MIPOMEXKYTOUHBIM MPOAYKTAM PEaKIUH.

a)
CH3-CH2-CH Br-CH2 Br ——— CH3-CH2-CH Brz-CHS

0)
CH3-CH2-CBr2-CH3 —_— CH3—CHBI‘-CH Br-CH3

B)
CHg-CHz-CH Brz _— CH3-CBr2-CH3

r)
CH3-CH2-CHBr2 —— CH3—CHBI’—CH3

)

(CH3)2-CHCH2-CHC|2 —_— (CH3)2-CHCC|2-CH3
e)

CH3-CHC|-CH2C| —_— CH3-CC|2-CH3
K)

(CH3)2'CHCH2'CHBr2 —_— (CH3)2'CHCC|2'CH3

3)

CHg-CHBr-CH,Br ——— CH5-CCl,-CHj
H)

CHz-CHy-CHCl, ——— >  CH5-CCl,-CHg

K)
CH3-CH2-CC|2-CH3 —_— CH3—CHBI’-CHBI‘-CH3

)

CHzBr-CHzBr E—— CH3-CHC|2

M)
CH3-CH BI’2

H)

reMuHanbHbIA guranoreHn ——— BULMHAIbHbIM guranoreHn

CHzBr-CHzBr

0)

BULMHAmbHbIA AUranoreHn] —— reMuHarnbHbI guranoreHua

)

ankmH _— reMmHarnbHbIV QuranoreHns,
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P)
ankviH

BULMHANbHbIM guranoreHus,

c)

1,2-pnbpombyTaH 2,2-pnbpombyTaH

T)
2,3-apnbpombyTaH

2,2-pnbpombyTaH

y)
1-6yTeH

})

nponuneH ——— 2 2-guxsiopnponaH

X)

ankeH ———— reMuUHarbHbIN QuranoreHng

)
1,2-guxnopnponaH ——— 2,2-auxnopnponaH

)

1-neHTeH —— 2,2-AnvoaneHTaH

2,2-gnbpombyTaH

1))
1,2-gnxnopneHtTaH———2 2-aunoaneHTaH

1)
2,2-gumnogneHtaH ——— 1,2-guxnopneHTaH

3)
1,2-guxnoprekcaH ——>  2,2-ANXroprekcaH

10)
1,1-gubpomnponaH ——— 2-x510p-2-6pomnponaH

3agaua S.6.

[Ipy nmomomm Kakux peakuuid MOXKHO OTIWYUTH JAPYr OT Jpyra
caenyromue coeauHeHus? Mcnosb3yiTe KaueCTBEHHBIE PEaKIMW, PEaKUUU
O30HMPOBAHUSI, OKUCIICHUS.

a) PTWIALICTWIICH OT TUMETHJIAIICTHIICHA U OyTaHa
0) 1-6ytuH ot 2-0OyTuHa
B) 2-TICHTHH OT 1-TICHTHHA

I') HEONEHTUIIALETUIIEH OT METUI-mpem-0yTUilalleTUIeHa
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n) 2,5-1TuMeTHII-3-TeKCUH OT 3,5-TMMEeTHII-1-TeKCUHA
€) IUMETUINTUIITUHUIMETAH OT ATUIN30NPONUIaleTUICHA
’K) TPUMETUWIDTUHWIMETaH OT IUATUIIAlCTHIICHA

3) U30MPOIMIIALICTHIICH OT METHJIATHIIAIICTHUIICHA

U) mpem-OyTUIALUECTUIICH OT METUIIM30NPOIUIIALIETUIICHA
K) 1-reKCHH OT 2-TeKCHHA U 3-TeKCUHa

J) aTrianeTwieH ot 1,3-0yraaueHa

M) 3-MeTui-1-0yTuH ot 2-meTui-1,3-0yraauena

H) 1-nieHTuH OT 1,4-nIeHTaueHa U 2-TIeHTeHa

0) mpem-aMUIalETUICH OT METUIIM300yTUIIAlIETUIICHA
) TPUATUJIAIICTUIICHUIIMETaH OT 3-HOHUHA

P) allETHIICH OT dTaHa

€) alleTUJICH OT ATHJICHA U dTaHa

T) NPOIIMH OT IIPOIIaHa U IPOIIeHA

y) STWIALICTUJICH OT STUJIITUJICHA

() MeTunaneTUICH OT MpoIlaHa

X) 3THJIALICTUIICH OT OyTaHa 1 2-0yTeHa

1) U30TIPONMUIIALIETUIICH OT U30MPONMIIITUIICHA

4) M30MPONUIIALIETUIICH OT U30TICHTaHa

1) U300yTUIALIETUIIEH OT N300y THIIITUIICHA

1) M300yTUJIALIETUIICH OT M30TeKcaHa

3) IMKJIOT€KCEH OT 3-FeKCHHa

10) METUJIALIETUIIEH OT POIUJIEHA

3agaua 5.7.
1) Hammmmre peakiuioo  KOHACHCAIMA  MEXAY  CIASAYIOUTUMH
COCJIMHEHUSAMH B IPUCYTCTBUU AlICTUIICHUIOB TsDKEJIbIX MeTauioB (Perne):

a) aretriieHoM B 1 MosieM popMmanbaeruaa
0) aueTuaeHoM U 2 MoJIAIMH (popMasbaeruaa
B) alleTWJICHOM M | MoJjieM aleTanbaeruia
I') alleTUJICHOM M 2 MOJISIMU aleTalbAery1a
) METUJIALICTHIICHOM U (pOpMaJIbIeTHIOM

€) STUJIALETUICHOM U (hOpMalbAEeTUI0M
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K) allETUIIEHOM U 1 MoJieM MponaHais

3) allETWIEHOM M 2 MOJISIMH ITPOITaHAJIA

M) METWJIALETHUIEHOM U IIPOIIaHajIeM

K) STUJIALETUIICHOM U IPpONaHaJIeM

JI) METUJIALETUIIEHOM U all€TalIbAETUIOM

M) HM30MPONIIALIETUIIEHOM U (POPMATIBIAETHIOM

H) HU3O0IIPOIMMIIAICTUICHOM H alICTAJIBACTUIOM

2) Kakue AJIbACTUABI W KCTOHBI HYXHO B3ATb, YTOOBI IO PCaKINU
cDaBOPCKOI‘O IMOJYYHUTD CICAYIOIIHUC CIIMPTHI:

0) 2-MeTmI-3-0yTHH-2-0JT ) 3-3Tuia-1-neHTHH-3-0I1

p) 3-metwi-1-nmeHTuH-3-071 ¢) 2-MeTuI-3-TIEHTUH-2-0J1

T) 3-MeTUII-4-TeKCHH-3-011 y) 3,4-numeTrnn-1-nmeHTuH-3-071

$) 2,5-mumeTnn-3-rekcuH-2-071 X) 4-MeTUII-5-TenTUH-4-011

i) 3,6-muMeTrn-4-renTuH-3-011 4) 2-MeThI-3-TeKCUH-2-0]1

m) 3-MeTHI-4-renTHH-3-01 m) 3,6-muMeTHI-4-renTUH-3-011

3) 3-3tHi-1-rekcuH-3-011 10) 3-ponii-1-rekcuH-3-0J1
3amaua 5.8.

1) Hamummre npoayKThl OKUCICHUS TPOWHOM CBSI3U B MATKUX YCIOBHSIX
JUISL CIEAYIOIINX AIIKUHOB:

a) aleTUIICH e) peHunaleTUICH
0) TMMeTWIAIETUIICH %K) 2-TICHTUH
B) nudeHUIIAIICTHICH 3) nponuiadeHMIANCTHICH

r) 4-OoKTUH
u) Ph—C=C C=C—Ph
1-6
n) 1-0ytun K) QCECO—NOZ

2) Hamumure MNPOAYKTHI W YCIOBHS PEAKIMA BUHHIAPOBAHHS
ALETUWIECHOM CIIEIYIOIIUX COCAUHECHUM:
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JI) U30IPONMIIOBBIN CITUPT €) IUPPOIUINH

O

M) (C,Hs),NH T) (heHo

H) METaHOJI y) OUNEPUIANH

0) mpem-OyTUIOBBIN CITUPT ¢) HCN

) N-MeTHIIaHUINH x) CH;CH,COOH

(@NH—CH3>

P) YKCYCHasl KHCJIOTa

"3) Hammmure mpomyKThl peakidd CIEAYIOIMIUX AJIKHHOB C IUXJIOP-
kapoeroM :CCl, (-mr) u kapoeHOM (1HI-10):

1) TMMETHIALETUIICH 1I[) IPONUH
4) a1reTuJICH 3) heHUIIALICTHIICH
m) 1-0ytun 10) TU(EeHUIAIECTUIICH

Hanummre peaknunio ru ApupoBaHMS NOJIYYEHHBIX POIYKTOB.

OnpepneneHne CTpyKTYpHOU hopMyrbl

3amaua 5.9.
a) Hanumure cTpykTypHYIO (pOpMYyITy YrieBoa0po/a, €Ciau U3BECTHO, YTO OH
pearupyer ¢ OpoMoOM, C aMMHAYHBIM PacTBOPOM OKcHaa cepebpa, a Ipu
ruyapataiqii JacT MCTHUIIN3OIIPOIIMIIKCTOH. BCG PCAKINH HAIITUIIHUTC.

0) VYrneBomopon coctaBa CgHjg mpucoenuHsier aBe MOJIEKYJbI Opoma,
pearupyeTr ¢ aMMHAYHBIM PacTBOPOM XJIOpUJA OJHOBAJICHTHOW MeAu JaeT
0CaJioK, MPU >KECTKOM OKHCICHUM JaeT wuzonponuiykcycHyro u CO,.
Onpenenute CTPYKTYpy YIJIEBOJAOPOAA W HANUIIUTE YPABHEHUS YKa3aHHBIX
peaKIuu.

B) YrineBogopona cocraBa CsHg oOecriBeunBaeTr pacTtBop OpomMa U BOJHBIN
pacTBOp mepMmaHranara Kaius. [Ipu sHEpruYHOM OKHCIIEHHH 00pa3yeT CMeCh
YKCYCHOM H TPOMMOHOBOM KuCIOT. Hamumumre CTpykTypHYIO (QopMyty
YIJIEBOIOPO/ia U YPABHEHUS BCEX PEAKIUH.
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r) Onpenenute crpoeHue yrieBogopona CsHg, eciin u3BecTHO, 4TO OH HE
pearupyeT ¢ aMMHAYHBIM PAacTBOPOM XJIOpPHIA OJHOBAJCHTHOW MEIH, TpU
HEMOJIHOM BOCCTAQHOBJIIGHMH 00pa3yeT ajlKeH, O30HOJM30M KOTOPOIo
MOJTYYCHBI YKCYCHBIN M POTTMOHOBHIN abIeTHAbL. Bece peakny Hanmummre.

) YcTaHOBUTE CTPOEHUE YTIIEBOJIOPOA, KOTOPBIA pearupyer ¢ aMMUaYHbIM
pacTBOpOM OKcuJa cepebpa, a B pe3ylbTare THApaTaldyd JaeT KETOH,
BOCCTaHOBJICHHEM KOTOpOoro no KikHepy nojiydeH 2-MeTUIINEeHTaH.

e) Omnpenenure crpoeHue yriaeBojgopoga C;Hj,, KkoTopeiii  maet
MOJIOKUTEBHYI0O KAYECTBEHHYIO PEaKIMI0 Ha KOHIIEBYIO TPOWHYIO CBS3b,
npu ruaparanuu no KydepoBy maeT keToH, mo peakiuu KmkHepa u3
KOTOPOTO MOJYYeH JUMETHITUITHIMETAH.

) YraneBogopon cocrtaBa CgHip aer nmpu ucyepnsiBaromieM T'MAPUPOBAHUU
2-METUJITICHTaH, B YCIOBUAX peakuuu KydepoBa MPHUCOECIUHSAET OIHY
MOJIEKYJTy BOJIbI C 0Opa30BaHUEM JIBYX KETOHOB, HE pearupyer ¢ aMMHAYHbIM
pacTBOpOM XJOpUJa OJHOBaJEHTHOM Menu. KakoBo CTpoeHHne 3TOro
yrieBojiopoaa? Bee ykazaHHbIE pEaKIMU HAIUIINTE.

3) KakoBa ctpykrypHas popmyna yriesonopoaa C4Hg, mpucoenunsitoiero 4
aToma OpoMa M JAlOUIero Nnpu KUITYEHUU C BOJAOW B MPUCYTCTBUU CEPHOM
KHCJIOTHI U CyJib(aTa pTyTH METUIITUIIKETOH ?

u) YTJIEBOJIOPOJ IPUCOETUHSAET 2 MOJII OpoMa, MPU BOCCTAHOBJICHUH JTAET 2-
METHJITEKCaH, MPH OKUCIICHUU 00pa3yeT YKCYCHYIO W M30BajiepuaHOBYIO (2-
METUJIOYTAaHOBYIO) KUCIOTHL. ONpesenuTe CTPyKTYpHYIO0 (OpMYITy, Ha30BUTE
YTJIEBOJIOPO/I U HAMMILIUTE BCE PEAKIIUU.

k) Onpenenure ctpoenue BemectBa cocraBa CgHyg, KOTOpOE NprUCcoenuHseT
JIBE€  MOJIEKYJbI ~ OpOMHCTOBOJIOPOJIHOM  KHCJIOTBI €  0OOpa3oBaHUEM
reMuHasibHOrO nuraiorenuna CgHi,Br,, pearupyer ¢ amuaom Hatpusi, a mpu
OKHCJIEHUH 00pa3yeT 3-MeTUI0yTaHOBYIO KUCJIOTY U YTJIEKUCIBIN ras.

Ja) J/IBa m3omepHbIx yriieBogopoaa umerotr coctaB C;Hipp. OnuH M3 HUX npu
ruapoOpomMupoBaHuu naet 2,4-nuopom-3,3-AMMETHINECHTaH, Ipyro — 2,2-
nubpom-3,3-numeTwiinentad. OnpeneanuTe CTPOCHUE U30MEpOB, HAIUIIUTE
pPEeaKIMK U MPEUIOKUTE KaYeCTBEHHbBIE PEAKIIUU, TTPU TMOMOIIH KOTOPHIX MX
MO>KHO OTJIMYUTH APYT OT JApyTa.

M) OauH U3 U30MEPHBIX YIJIEBOAOPOJOB MPHU MPUCOEANMHEHUH Opoma JaeT
1,2,3,4-terpabpombOyTtan, apyroi — 1,1,2,2-tetpabpomOytan. IlepBbiii npu
SHEPIrUYHOM OKHUCJIEHUH JIECTPYKTHPYETCS OO0 YIIIEKUCIIOTO Ta3a, Ipyroi — B
TE€X JK€ YCIOBHSX JAET MPONAHOBYIO KHCIOTY U YIJIEKHCIBIA Tras3.
Onpenenure CTPOCHUE HW30MEPOB, HAMMUIIUTE pPEAKUMU W IPEAJIOKUTE
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KAUCCTBCHHBIC peaKHI/II/I, HpI/I IIOMOIIA KOTOpBIX X MOKXHO OTJIMYUTH z(pyr oT
Jpyra.

H) /JI[Ba wu3omepHbIX yrieBoaopoaa umerT coctaB CsHg. O06a mnpu
TUAPUPOBAHUY JIAIOT M3OMEeHTaH. [IepBblii Mpu SHEPTUIHOM OKHCICHUU JIaeT
2-KETOTPOTIAHOBYIO KHCIIOTY M YTJIEKHUCIBIA a3, BTOPOH — 2-METHIIIPOIIa-
HOBYIO KHUCJOTY M YIVIEKHCHBIA ra3. Onpenenure CTpOEHHUE H30MEPOB,
HaTMIINTE PEaKIIHH.

0) /IBa m3omepHbIX yrieBogopona cocraBa CgHjp maror mpu HEnmosHoOM
TUAPUPOBAHUU 4-MEeTWI-1-IEHTEH W TETPAMETWIATHIEH COOTBETCTBEHHO.
[lepBpIii M30Mep TpPU PHEPTHUHOM OKUCICHHU O0pa3yeT M30BAIECPUAHOBYIO
kuciory ((CHs),CHCH,COOH), apyroit maer 6yranauon (CH;COCOCH;).
B o0oux cayyasx 0OpH OKHCIECHUU BBIACISIETCS JHOKCH]I YIIEpoJa.
Onpenenure CTPOCHUE HW30MEPOB, HAMMUIIUTE PEAKIMU W IPEMJIOKUTE
Ka4eCTBEHHBIC PEAKIMH, IPU TOMOIIH KOTOPBIX UX MOYKHO OTJIMYHUTH APYT OT

npyra.

n) /IBa uzoMepHbIX yrieBogopona coctaBa CsHg manu mpu ruapupoBaHUH
U30MEHTaH U H-TIEHTaH COOTBETCTBEHHO. lIpm ruapartanum no KyuepoBy
NEPBBIA yrIeBOAOPO 00pa30Ball METHIIU3OMPOIUIKETOH, BTOPOU Al CMECh
TUATUIKETOHA U METUJIPONWIKETOHA. KakoBO CTpOEHHE yTrieBOJI0POIOB?
Kakoli kauecTBeHHOU peakiuei uX MOKHO UICHTU(UIIMPOBATH?

p) YraneBomopon cocraBa CsHg mpucoeaunsier 4 atoma XJiopa, pearupyer C
aMMHa4YHBIM PAacTBOPOM OKCHja cepedpa, npu rujpataiuu no KydepoBy
JaeT uzonponuiameTuikeTod. KakoBa ctpykrypHas hopmyna yrieBoaopoaa?

¢) YraeBoaopon cocraBa CgHip maeT kauecTBEHHbIE pPEAKIMU HAa KOHIEBYIO
TPOWHYIO CBS3b. [Ipn HEMOTHOM T'HIPUPOBAHUM HA HEAKTUBHOM IIATUHOBOM
KaTanusarope npespamaercs B yraepoaopo CgHiy, KOTOPEINM npy 030HOIN3E
oOpazyet 2,3-nuMeTioyTaniuans u popmanpaerua. Onpenenure CTpoeHUE
YIJIEBOAOPOA U Ha30BUTE ero. Hanummre Bce peakuuu.

T) YriaeBonopoa nMmeer Mojiekyisapuyto Gopmyiny CgHg. On obeciiBeunBaet
pacTBOp Opoma, TaeT 0CaJ0K C aMMUAYHBIM PACTBOPOM OKCHJIa cepedpa, mpu
UCYEPIIBIBAIOIIEM THAPUPOBAHUU TpeBpamaercs B  H-rekcad. [lpum
JIECTPYKTUBHOM OKHCIICHUH OOpa3yroTcs YKCyCHas KHCIIOTa, MajJOHOBas
kuciora (CH(COOH),;) m namokcun yriepoma. Onpeneinte CTPOCHHE
YIIEBOIOPOAa U HA30BUTE ero. Hamuimmre Bce peakium.

y) YTIIeBogOpOa MO JAHHBIM 3JIEMEHTHOrO aHanusa umeer cocraB C;Hg. IIpu
XJopupoBaHuu  OH  npeBpamaercs B oktaxmopun  C;HgClg.  Ilpwm
B3aUMOJICMICTBUM C AMMHAYHBIM PACTBOPOM XJIOPHJIA OJHOBAJICHTHOM MeEIU
naet BemiecTBO coctaBa C;HgCu,. Ilpm HemomHOM TuApUpPOBAHWUU Ha
HEAKTUBHOM IUIaTUHOBOM KATaJIM3aTOpE JAaeT AUMETWIIUBUHUIMETAH.
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Onpenenure CTpOEHUE YIJIEBOAOPOJAa W Ha3zoBUTe ero. Hamummre Bce
pEeaKIHH.

¢) BemectBo cocraBa C,Hg maeT KaueCTBEHHYIO PEAKIMI0 Ha KOHIIEBYIO
TPOWHYIO CBsI3b. [IpH HarpeBaHWM HaJ aKTHBHPOBaHHBIM yriem mpu 500 °C
oOpa3yercs apoOMaTHYECKH yriaeBoIOpoA — cumm-Tpudtwidenson. llpu
THJIPOXJIOPUPOBAHUM 00pa3yeT TIeMUHAJIbHBIN auranoreHun. Onpenenure
CTpOEHHE yriaeBoaopoaa. Hanumure Bce peakuuu.

x) /IBa wm3omepHbIX yraesomopoma cocraBa CsHg npu ruapupoBaHun
oOpa3yrorT u-neHTaH. OauH M3 HUX BeTynaeT B peakiuio daBopckoro c
alleTOHOM U 00pa3yeT TPETHUHBIM CIIUPT 2-METHII-3-TeNTHH-2-0J1, APYTOil — B
ATy PEaKUMIO HE BCTYIIAE€T, HO BCTYNAET B PEAKLIHIO JTMEHOBOTO CUHTE3A.
Onpenenure CTpPOCHHE HM30MEPOB, JdailiTe WM Ha3BaHus. Hamuimure Bce
peaKuuu.

n) U3 amerwneHa Obuto monmydeHo BemecTBo coctaBa CyHy  Tlpm
B3aMMOJICHCTBUHM C aMMHMA4YHBIM PACTBOPOM OKCHJa cepedpa OHO JaBalio
BemtecTBo cocraBa C4H3AQ, npu ruppupoBaHuu — OyTaH, TPU THIAPOXIOPH-
poBanuu ogauM Mojem HCl — C4HsCl, nomumepusyromieecs B (—C4HsCl-),..
Omnpenenute CTpOCHKUE yIiIeBOAOPoAa. HanmuimnuTe peakiiuy ero moyiydeHus |
BCEX YKa3aHHBIX MPEBPAICHHIA.

4y) BemectBo cocraBa CigHig HE pearnpyer ¢ aMMHayHbIM PacTBOPOM
oKkcuja cepebpa U XJOpuja OJHOBaJIGHTHOW Menau. Ilpum yacTuyHOM
TUAPUPOBAHUM HA HEAKTUBHOM IUIATHHOBOM KAaTalIU3aTOpPE W3 HETO
nonyyaercs mnpoaykT CjioHpp, KOTOpBIM HOpH 030HONIM3E HAET METHUI-
ATUITYKCYCHBIN anbiierul. Onpenenure CTpOEHUE YIIeBOAOpOa, JalTe emy
Ha3BaHue. Hanummre Bce peakuuu.

m) YcraHoBute crpoenue yraepoaopoaa CgHip, mpucoenuusamomero 4eToipe
aTomMa OpoMa, HE pearupyrmoumero ¢ aMMHa4YHbIM PACTBOPOM XJIOpHUAA
OJIHOBAJICHTHOM MENH, IIPU JEWCTBUU BOABI B IMPUCYTCTBUU COJIEW PTYTH U
CEpPHOM KHUCIOTHI AA€T CMECh METUIIM300YTUIIKETOHA U 3TUIIU30MPOIHUIIKETO-
Ha.

m) Kaxoit yrineBomopos mpu >HEPrUYHOM OKHCICHHU OOpa3yeT TOJIBKO
POMUOHOBYIO KUCIIOTY, @ MPU KaTAIUTHYECKOW ruaparaunu 1no Kyduepopy —
ATUITPONUIKETOH?

3) VYcraHoBute ctpoeHue coeauHeHuss CsHg, koTopoe ¢ amMMHUA4YHBIM
pacTBOpOM OKCHJAa MEAW JaeT KpacHbId OcCaJoK, a NpU OKHUCJICHUU
NepMaHraHaToOM Kajiusg B KHUCJOW cpejle NpeBpaliaeTcs B H30MAaCisSHYIO
KHUCJIOTY.
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10) [lpu peakuuu 1-rekcuHa ¢ mpem-OyTUIMAarHUHUOIUAOM BBIICISETCS
razoo0pa3Hoe BEIIECTBO C MOJICKYJISIpHOM Maccoit 58. OHO He pacTBOpsieTCA
B KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTE, HE JA€T peakiuu ¢ OpomMoM, He
00€CLIBEUHBAET PACTBOP NEPMAHTaHATA KalHs. Y CTAHOBUTE CTPOEHUE 3TOTO
BEILIECTBA U HAIUIIUTE YPABHEHHSI MPOUCXOIAIIEH pEaKUU.

3agayn rnoBbILLEHHOW CITOXHOCTHN

3agauya 5.10.
a) Hanumwmre npomykt mnpucoemuHeHuss 1 mosst OpoMa K CleIyIOMEMY
CHUHY.

HCEC—CHz'CH:CHZ + BI’2 — A

0) Kakum o0pazoMm MOXHO MpeBpaTUTh AUOYTUIALETHWIEH B  yYucC-
TUOYTUIIITUIICH?

B) [IpeBparure sTHnaleTHIIeH B OyTaHab.

) 3all0JHATE CXEMY ITPEBPAICHUN:
Mg

HC=C—CH,-CH,Br [A] —Bb
acbup

1) 3aIl0JIHATE CXEMY ITPEBPAIICHUN:

2 KOH KOH
> b

CoH,—CH=CH, + Br, - A 8 =—r
t°C
e) HaHI/IHII/ITe IIPpOAYKT CJIe,ZIyIOIHeﬁ HepHHHKHquCKOﬁ PCaKIu:
CO,CH;
S
CO,CH,

k) Mucnmamop (7,8-yuc-3mokcu-2-MeTUIOKTaAMEH), (epoMOH (TOJIOBOM
aTTPaKTAHT) MOJIM, CHHTE3UPYIOT MIPUBEICHHON HUXKE TIOCJIEI0BATEIIbBHOCTHIO
peakumii. Pacumdpyiite cTpykTypy IpOMEKYyTOUHBIX MTPOTYKTOB.

Na b _ CH4CH,CH,CH,Li
HC=CH » A > CHsz-(CH,)g-C=CH 3ol |
o
| a B E
B CHB'(CHz)g‘CH—CH—(CH2)4-(|3H—CH3—»
CH,

7,8-yuc-3noKcu-2-MeTUNOKTaaeKaH

3) Hanuimmre ypaBHeHue peakiuu q1uMepusanuu 1-0ytuna.
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n) [Ipennoxxure Mexann3m 00pa3z0BaHUs JAHHOTO MPOAYKTa PEaKIUH:

0

GHs  GHs .80, Hy0 -
HO-C~C=C—C-OH T H,C 3
CH;  CHs Hg o O CHs

k) W3 anetmitena noiyuute ourukio-[1,1,0]-0yras.

OTBETbI HA PASAEN «ALUETUIEHOBBLIE YIMEBOOOPOAbI»

Cnocobbl nonyyeHus
3agauva 5.1.
OTienyieHrne raJoreHOBO0POAA MOJI AEHCTBUEM CHUPTOBOrO pacTBOpa
IICJIOYH IMMPOUCXOIUT II0 IIPABHUITY 3aﬁueBa.

1)
a)
KOH KOH
Br—CH—CH,-CH—CH; ————> HC=CH—CH—CH;——> HC=C—CH~—CH,
| | ChVPT. p-p | i CnupT. p-p i
Br CH3 - HBr Br CH3 - HBr CH3
3-meTun-1-6yTmH
mnaonponunaueTuneH
0) 2-0yTuH, TUMETUIAIIETUIICH B) 3-MeTmI-1-0yTHH,
H30IPOTIIIANICTUIICH
r) 1-OyTuH, aTUNaIeTUICH 1) TIPOIVH, METUJIALIETUIIEH
e) 4-MeTun-2-TeKCHH, k) 3,3-qumeTi-1-0yTuH,
METHUII-8mMop-OyTUIAIIeTHIICH mpem-0yTUIaleTUIICH
3) 4,4-mumeTnn-1-neHTrH, u) 3,3-numeTmin-1-0yTuH,
HEOTICHTHJIALICTUIICH mpem-0yTUIaleTUIICH
K) 2-TICHTHH, METIIIDTWIALICTAIICH  J) 3-MeTHi-1-0yTuH,
H30IPOTIIIANICTUIICH

M) 4,4-nTuMeTHI-2-TICHTHH,
METUI-mpem-0yTUIae THIICH

125



2
H) 3-M)6TI/IJ1-1-6yTI/IH,
H3C—(|:H—C|T|—CHZBF
CH; Br
nnm
HyC—CH—CH,~CHBY,
CHj

n) 3,3-numMeTun-1-0yTuH,

CHs
HyC—C—CH—CH,Br

CH5; Br

nnn

CHs
HsC—C—CH,~CHBr;

CHs
C) MCTHWJIN3OIIPOINIALCTUIICH,

H3C—(IH3—C,:H—(|3H—CH3
Br Br CHj
nnu
Il_%r
H3C—CI:—CH2-(|:H—CH3
Br CHj;

y) 1-nenTus,
H3C_CH2_CH2'CH2'CHBr2
nnm

H3C_CH2_CH2_$H_CHzBr
Br

0) 6mop-N30aMUIALCTUIICH,

s
HZCI:—CIZH—CH—CIJH—CH3
Br Br CHj
nnm

H3C_CI:H_CH_CH2'CHBI’2
CH; CHs
p) 1-O6ytuH,
IT%r IT%r
H2C_CH_CH2'CH3

IT%r nnum
HCIZ—CHZ-CHZ-CHg
Br

T) mpem-OyTUNIALIETUIICH,
Ch
HyC—C—CH—CH,Br

CHj
nunn

CHs
H3C—CII—CH2-CHBr2
CHj;

¢) 2-6yruH,
I|3r Br
!
H;C—HC-CH—-CHj;
unu
ll3r
HSC_CIZ_CHz'CHg
Br
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X) 4-MeTHII-2-TICHTHH,
Br Br CHj
HaC—HC-CH—CH—CHj

nnn
Br CHs

| |
H3C_IC_CH2'CH—CH3
Br

4) n300yTUIIAIICTUIICH,

H
HoC—C—CH,-CH—CHjg
Br Br CHs;
nIn
H
H3C—(I:—CH2'CH2‘CHBI’2
CH,

1) 2-TICHTHH,

I?r !3r
H3C—HC_CH_CH2’CH3
nnu

ElBr
HSC_CI:_CHZ-CHZ_CHIS
Br

10) METUJIITUIAIICTUIICH,
I?r !3r
H3C—HC_CH_CH2’CH3
nnu
ElBr
HSC_CI:_CHZ-CHZ_CHIS
Br

) STUJIALICTUJIEH,
IT%r Il3r
H2C_CH_CH2’CH3

IBI’ nin
HCI:_CHz'CHz’CHg
Br

III) 6m0p'6YTI/IHaH€TI/IHCH,
E|3r El3r Cl:Hg
H2C_CH_CH—CH2’CH3
Br NInn
|
HC ~CHy~CH—CH,-CH
Br CH3

3) IMPOIMHUIIALICTHUIICH,
H3C—H,C—CH,-CH,-CHBr,
nnn

H3;C—C—CH,-CH—CH,Br
Ha I|3r
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3axaua 5.2.
Br Br

Br L
a) H,C=C-CH,CH,~CH A HZC—G-CHy-CH,-CHy ————=

OpomMupoBaHHE
2 KOH

_— =C- - -
o, oo HE=C~CH,-CHy-CHg
1-neHTuH
JeTUIPOOPOMHUPOBAHUE

0) rajorenupoBanue (Ag), JerUApOraJIoreHUpOBaHHIE;
B) TasioreHupoBaHue (Ag), 1€TUIPOTraIOreHUPOBAHUE;
r) rajioreaupoBanue (Ag), IerUIpOraoreHIPOBAHHNCE;
J) TuaporajioreHupoBanue (Ag), 1eruaApOraJoreHUpOBaHUE;
€) ruporajoreHupoBanne (Ag), JETHAPOTAIOT€HUPOBAHHUE;

’K) TUjIporajgoreHupoBanue (Ag), 1eruApOraioreHUpOBaHKE, TAIOTCHH-
poBanue (Ag), AeTUIPOraIoreHUPOBAHHUE;

3) ICTHIPOTraJIOTCHUPOBaHKUE, raioreHrupoBanue (Ag), 1eTHIPOraJIOreHH-
pOBaHNE;

M) Jeruipartaiys, raoreHupoBanue (Ag), 1eruaporaioreHnpOBaHHUE;
K) JIETHapaTalys, raloreHupoBanue (Ag), IEruaporaJoreHipOBaHuE,

JI) ICTUAPOTAJIOTEHUPOBAHUE, THAPOTAIOTCHUPOBAHUE, JICTHIPOTaIOrCHUPO-
BaHUe, rajoreHupoBaHue (Ag), IerHAPOraJoreHUPOBaHUE,

M) JeruapaTanus, TAIOTCHUPOBAHNE, NIETUAPOTaIOr€HUPOBAHUE

H) BOCCTaHOBJICHHE (/10 CIMPTA), JeTUapaTalus, raJoreHUpOBaHUE, 1ErH IpO-
raJloreHHPOBAHKE;

0) JICTHIPOraJIOTCHUPOBAHNE, TaIOTeHUpoBaHue (Ag), AETHAPOraIOTEHUPO-
BaHMUE;

) Jeruaparaius, raJlJoreHUPOBaHKe, IETUAPOraJoreHUPOBAHUE;
P) raJoreHupoOBaHUE, AETUAPOraIOreHUPOBAHUE
¢) Aeruaparaius, raloreHupoOBaHUE, JErUAPOTraIOrEHUPOBAHNUE;

T) TAJIOTEHUPOBAHUE, IETUAPOTATIOT€HUPOBAHUE;

y) THUIPOTAIOT€HUPOBAHUE, JETUAPOraIOT€eHUPOBAHNE, TAIOTEHUPOBAHNUE,
JNEruAporajJoreHUPOBAHUE;

(&) neruaparanus, raOreHUPOBAHUE, JETUAPOTAIIOTEHUPOBAHNUE;
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X) BOCCTAHOBJIEHUE (10 CUpPTA), AETUIpaTalus, FaJJOT€HUPOBAHUE, IETUIPO-
raJOr€HUPOBAHUE;

1) BOCCTaHOBJICHUE (0 CIIMpTA), AETUApATAIs, TAJIOTEHUPOBAHUE, IETHUIPO-
rajoreHUpOBAHUE;

Y) BOCCTAHOBJICHHE (JIO CIIUPTA), ACTUApATAIINS, TaJIOTCHUPOBAHUE, JETHUAPO-
raJjoreHMpOBaHUE;

1II) BOCCTaHOBJICHHUE (10 CIUpTA), AETHApATAIUs, TAJIOTEHUPOBAHUE, JICTH/T -
pOraJIoreHUPOBAHUE;

III) IuApOrajJorcHupoOBaHUC, JCTUAPOTAJIOTCHUPOBAHUC, I'aJIOTCHUPOBAHUC,
ACTUAPOTraJIOTCHUPOBAHUC,

3) ACTuaparanus, raJJIOrCHUPOBAHUC, JCTUAPOIraJIOTCHUPOBAHNUC,

IO) TUAPOraJJoOrcHUpPOBAHUC, ACTUAPOTraJIOrCHUPOBAHUC, TAJIOTCHUPOBAHUC,
ACTUAPOraJJorCHUpOBaHHUC.

3amaua 5.3.
a) /[ng monydeHus IUATHIALECTWICHA B Ka4€CTBE aJKWITAJIOIE€HU]Ia HYXKHO
B35Th STHJIOPOMU. 3aMellieHne HaTpHs Ha aJKUIBLHYIO TPYIITY MPOBOIST B
JIBE CTaJINH.

NH3 (>kung)
1)H-C=C—H + NaNH, H-C=C—Na + NH,
aueTuneHma
HaTpUst
2) H—C=C—Na + CH3CH2—Br E—— H_CEC_CH2CH3 + NaBr
3TUNGpOMUA aTMnaueTuneH
_ NH3 (>kug) _
3) H-C=C—CH,CH; + NaNH, ———— Na—C=C—CH,CH; + NHs
aTUNaueTUneHna
HaTpus
4)Na—C=C—-CH,CH; + CH3CH,—Br ——> H3CH,C—C=C—-CH,CH3z + NaBr
AM3TUNaLeTueH
0) MeTunOpoMuU B) OyTHiIOpomMua
r) 6mop-0yTUIOpOMHU/T ) 6mop-0yTUIOPOMHU/T
€) n300yTUIopomMua %K) OYTHUIIXJIOPHT
3) U30IPOMIIOPOMUST U) M30aMUIIOPOMU/T

K) METHJIOPOMUJI, U300yTHIIOPOMUT,  JI) IEHTHIIMO TN/

M) HEOTICHTHUIOPOMHU/T H) METHJIOPOMUJI, STUIOPOMU/T

129



0) U30IPONIIOPOMUS
P) U300y TUIOPOMU/T

T) OPOIUIIUOINT
¢) meTundbpomMu

) AUTAIXJIOPU]
1) U30IPONMIIXJIOPHLT

3) 3TUIOPOMHU/T

) TUIOPOMHUI, U30TPOIIIOPOMU

¢) OyTunopomu,
N300y THIIOY TUITOPOMUT
y) IpOnUIOpOMHT

X) AJTUI0POMHU/T

4) OyTHUIOpOMuUI
1) 2-OpoMIeHTaH

10) MCTHIIXJIOPpW A, IICHTUIXJIOPU ]

XumMmyeckmne csonctea

3amaua 5.4.
a)

_ GHs Hg SO, GHs
HC=C—CHCH,CH,CHj + HyO ————— | HC=C—CHCH,CH,CH; | ——>
22Uy

H OH

O CHj,

I |
:» H3C_C_CHCH20H2CH3

KeTo-doopma

eHonbHasa doopma

OO0pa3yronuiicss B peakiuu HenpeIeabHbIi cupT (€HOJ) HeYCTONYNB
U JIETKO U30MEpHU3yeTCs B OoJiee CTaOMIbHOE KapOOHMWIHLHOE COCTMHEHHE:

/7

CH»=CH—OH =— CH3'C

0) 4-meTun-1-rexcun

r) 5-mMeTmiI-1-rekcuH

e) 3,3-mumeTni-1-0yTuH
3) 1-rekcuH

K) 2-TICHTHH (2 KEeTOHA)
M) 1-nieHTHH

0) IPONVH

p) 3,3-muMeTIII-1-IeHTHH
T) 2,5-1uMeTHI-3-reKCHH
¢) 1-rexcun

) 1-Oytun

m) 1-0ytun

H

A H=-75,3 kx/monb

B) 2-TenTHH (2 KETOHA)
) 4-metni-1-nieHTuH

k) 3-MeTui-1-0yTun

n) 3,4-muMeTnn-1-TIeHTHH
Ja) 3-MeTui-1-neHTuH

H) 1-Oytun

) 5-MeTui-1-reKcuH

¢) 4,4-numeTnn-1-neHTuH
y) 3-rentuH (2 KeTOHA)
X) 2-TekcuH(2 KeToHa)

Y) 2-nIeHTHH (2 KETOHA)

m) 3,3-aumeTri-1-0yTun
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3) 2-reKcuH (2 KeTOHA) 10) 4-MeTHII-2-TICHTUH
3angaua 5.5.

BunyHaneHbId TallOT€HU]T — 3TO AUTAJIOTCHUJ, COJEpKAIIUE aATOMBI
rajoreHa y COCeAHUX aATOMOB YTIJepoa, Halpumep:
H,C—CH—CH,-CHy
Br Br :
['eMyHanbHBIA TANOTE€HU]I — 3TO JUTAIOTCHUJ, COJIEPKAIMMNA aTOMBI
rajoreHa y 0JHOro aroma yriepoja, HalpumMmep:

(IZI
H3C_CI:_CH3
Cl
a)
Br
2 KOH 2 HBr :
HgC—CH,~CH=CH,Br ————= H;C—CH;—C=CH ——— = H,C—CH,—C—CHj
BI’ CnunpT. p-p Br
1,2-anbpombyTaH 1-6yTuH 2,2-pnbpombyTaH
0)
Br 2 KOH H, Br
_ Bra_
HsC—CH,— c CH; — > H;C—C=C- CHy —2> CH3— CH=CH—CHj
C“VIPT p-p Pd/As
Br
Br Br
B)
2 KOH 2 HB Br
r
Br,CH—H,C—CHj; H;C—C=CH ——— H3C—C—-CHj;
cnupT. p-p é
r
r)
2 KOH _ H, HBr
Br2CH_H2C_CH3 —_— H3C_C:CH —>CH3_ CH:CHZ_>
CcnnpT. p-p Pd/(OAc),
I?r
—_— ch_?_CHg
H
1)
CH CH Hs ClI
[ 2 KOH 3 2 HCl CHs C
HzC—CH—CH,—CHCl, —— HyC— CH—C= CH=—">H,C— CH— c CH,
cnupT. p-p CI
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e)

Cl
¢ 2 KOH _ 2 HCI i
C|H2C_CH\CH H3C_C:CH—> H3C_C_CH3
cnupT. p-p CIZI
XK)
¢Hs 2 KOH ¢Hs _ . 2Hcl GHs G
H3C—CH—CH2—CHBI‘2 > H:gC:_C:H_(::C:H—> H3C_CH_C_CH3
CcnupT. p-p [
Cl
3)
|
2 KOH 2 HCl ¢
HC-CH—CH, —— = H;C—C=CH———> H;C— C CH,4
Br Br CVPTPP ¢l
M)
Cl
¢ 2 KOH _ 2 HCI |
CI:H—CHZ—CHg HsC—C=CH————= H3C—C—CHs
Cl CnunpT. p-p Cl
K)
¢l NaNH, H Br;
H;C—CH,—C—CH;——> H3C—C=C—CHg CH;— CH=CH-CHj,4
! Pd/PbO
Cl
—> CH3—HC—CH—CHj
Br Br
a)
2 KOH . 2 HCI
H,C—CH,Br ——— HC=CH—— H3C—CHCl,
l CnmpT. p-p
Br
M)
2 KOH H> Br,
H;C—CHBr, —— > HC=CH m H,C=CH,—=> H,C—CH;
CrunpT. p-p BI’ BI’
H)

B NaNH, _ Ho Bry
H3C—CH2—(|3—CH3—> H;C—C=C—-CH; W CH3;— CH=CH—-CHgj
Br
—_— CH3—H§:—(IZH—CH3
Br Br
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0)
Cl Cl

. 2 KOH 2 HCl .
CIH,C—C—CH; ———— HyC—C=CH———— H3C—C~—CH,
H cnupT. p-p Cl
)
GHs _ . 2HBr CHs Br
HaC—CH—C=CH— “ -0 H3C—CH—CH,—CH-Br
P
CHs Hy CHj ol CHy
HiC—CH—C=CH ——2= - H;C—CH—CH=CH, —%» HyC—CH— CH—CH,Cl
cl
c)
2 KOH i
HoC—CH,—CH—CH,Br === HyC—CH,—C= cH2HBL | c—cH—C—CH,
nMpT. p-p |
Br Br
T)
2 KOH Br
CH3;—HC— CH—CHs HyC—C=C—CHy —21B o H,.C—CHs— 9 CHj
Br Br CnupT. p-p Br
y)
I?r
___ 2HB
H,C=CH B2 . CH,Br-cHBr—C,Hs 2K HC=C —2HEL. Hyc-C—Br
cnunpT.
Csz PT- PP CoHs CoHs
b)
Br; 2 KOH _ __ 2Hc
CH3-CH:CH2 —_— CHS-CHBr-CHzBr —>H3C_C:CH -
CnupT. p-p
cl
—_— HSC_CIZ_CHg
Cl
X)
Cl NaNH,
CH;CH,—CH=CH,—2—CH3CH,-CHCI—CH,CI —»CHSCH—C CH—>
2 HCl ¢
EE— CHSCHZ C CH3
Cl
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1)

Cl Cl Cl
! ' 2 KOH —_ 2 HCI !
H3C_CH2_CH2 — > H3C_C:CH B —— H3C_C_CH3
CrnumpT. p-p |
Cl
)
cl, NaNH,

CsH;—CH=CH,—2%—> C3H;_cHcl—CH,cl — C3H;—C=CH—>

|

2 HI |

_ C3H7_(|:_CH3
I

)
¢ 2 KOH _ N
HaC~CH=CHy"CHy CHy o "= HC=C-CHy CH,CH;
Cl
2 H

I
|

_— H3C_IC_CH2_CH2_CH3
I

)
|
HyC-C—CHyCHyCHy 2O o oy -CHy-CH, ~2m
3 | 22208 cnvpT. p-p HC=C-CH,-CHp-CH; 5475

Cl Cl
| |
= H,C=HC-CHy-CH,-CHs — =2+ H,C-CH—CH,-CH,-CHs

?)

c|:| /Cl 2 KOH _ 2 HCI
H,C-CH—CH,-CH,-CH,-CHz; —————> HC=C-CH, CHy CHy-CHy ———>
CnupT. p-p
/CI
— H3C-C—CH,;—CH;~CH,-CHs
Cl

10)
Br
2 KOH _ HBr HCI i
BroHC—CH,-CH;— = H3C—C=CH———>CH3z~CH=CH,———H3C—C—CHjs
cnupT. p-p Brl (IZI
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3axaua 5.6.

J171s1 TOTO, YTOOBI OTAMYUTH AJKUH C TPOMHOU CBSI3bI0 HA KOHIIE LIETIH OT

aJKUHA C TPOWHOW CBSI3bI0 B MHOM MOJIOKEHUU HCHOJIB3YIOT PEAKIHI0 C
aMMHUaYHbIM PACTBOPOM OKCHJIa cepedpa WM OKCUAA METH:

Ag*
H;,C—C—C=CH ——— H3;C—C—C=CAg i
H> Ho
1-6yTuH

©enbIi ocagok
ankuH ¢ TPOMHOW CBS3bIO

Ha KOHLle uenu

Ag*
H;C—C=C—-CHy; ——— He pearupyet
2-6yTuH
ankuH ¢ TPONHON CBSA3bIO
He Ha KoHLe uenu

YToOBI OTIWYMTL AJKWH OT aJIkeHa MOYKHO HCIIOJIb30BaTh PCAKIINIO

O30HOJIM3a: IIPH O30HOJIN3C AJIKMHOB O6pa3YIOTC5I Kap6OHOBLIe KHCJIOTHI,
TOrAa KakKk O30HOJIN3 AJIKCHOB IIPUBOJAT K aJIbJICTUIaM U KETOHAM!

2 03 Hzo
HsC—C%$C—CH—CH, - = HyC—COOH *+ HOOC —CH—=CHj
’ |
CHs CHy
3-meTun-1-6yTuH KapBOHOBbIE KUCMOThI
‘, O3  H,0 QO
H;C—C3C—CH—CHjs > > H;C-C_ /C—CllH—CH3
H H ! H H
CHj,

CH;
3-meTtun-1-6yTeH

CMecb anbaernaos
AJIKaHBI HE BCTYMAIOT B 3TH PEAKIUH.

3agaua 5.7.

1) peakuus Penme
a)

O  HC=C-Cu
HC=CH + HC! » HC=C-CH,OH
H nNponaprunoBbIN CNUpT
2-nponuH-1-on

0) B)
HOH,C—C=C—-CH,0OH HCEC—CISHOH

CHs;
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r)
HOHC—~C=C—CHOH

)
H,C—C=C—CH,OH

CHj CHj
e) XK)
H;C—H,C—C=C—-CH,0OH HCEC—CI:HOH
CoHs
3) n)
HOHC—C=C~CHOH HyC—~C=C—CHOH
CoHs CzHs CzHs
K) )
HyC—H,C—~C=C—CHOH HyC—~C=C—CHOH
M) H)
HaC—HC—~C=C—CH,0H HsC—HC—C=C—CHOH
CHgs CHj CHj
2) peaxuust daBopckoro
0)
B sC__CHs KOH (nopowok) _ CI:Hs
HC=CH + ICI,‘ S > HC:C—(IZ—CH3
o abc. acoup OH
aueToH AnmeTunaueTuneHnnkapouHon
2-meTun-3-0yTnH-2-on
" C,H C,H P) H;C C,H
HC=CH + 28 ¢772 HC=CH+ 77”72 ®
o] O
ANSTUNKETOH METUISTUINKETOH
c) T)
_ H3;C. _CHj _ H3C. _CoHs
H;C—C=CH + ICII HsC—C=CH + ICII
O O
aueToH METUNITUINKETOH
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y)

CHs
H,C. CH
HC=CH + 7 C™ "CH,
I
O
METMMN3OMNPONUIKETOH
X)
H3C\ICI:/C3H7
HCEC_CH3 + O
METUNNPONMUIKETOH
9)
HC=C-CH,-CH; + MsCs-CHs
I
O
aueToH
1)
CHj HsC~ o CaHs
HC—-C=CH + [l
| O
CHs MEeTUNITUINKETOH
10)
CsHz . C3Hy
HC=CH + C
O
AUMPONUITKETOH
3amaua 5.8.

¢)
CHs HsC __CHs
HC—C=CH + C
CHj O
aLeToH
1)
CHj HaC -CaHs
HC—-C=CH + I
| @)
CH; METUM3TUNKETOH
1)
_ HsC. _CsHs
HC=C-CH,-CHz + C
(@)
METUNITUNKETOH
3)
CoHs .C3Hy
HC=CH + C
@)
STI/IJ'II'IpOI'II/IJ'IKeTOH

1) Ilpu OKMCJICHHUU B MSTKHMX YCJIOBHSAX aJKWHBI ITpeBpainatorcs B 1,2-

TUKapOOHUIIBHBIC  COCIMHCHUS

nJIn

B OKCOKHMCJIIOTBI. B KkauecTBe

okuciurened ucrnoiab3yroT KMnO, B HelTpanbHOW cpejie, 030H, TUOKCH]
ceJIieHa, HUTpaT TaJUIHs, TETPAOKCUIbI PYTECHUS U OCMHSL.
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0
\ /,
KMnO, /C—C\/ aTaHgmanb
20 °C H H
KMo, . 4
HC=CH o 504 - C-C + MnSO, , K,SO,
2°~4  HO OH
waBeneBad KUCIoTa
0sO, O
— = C-C
KClOg, Hzo / \
H OH
rMTMOKCUIoBasd KMUCJ10oTa
0)
HiC—C=C—CH, e CHOH - O\\C C"O
3= =~ >3 2) KI, CH3OH,CH;COOH A
) 3 3 HsC CH,
B)
_ 0s0, QL
c=C > /C_C\
Ph Ph
r)
O O
KMnOy, H;0, aueToH, K,CO3 N

c-C
/ \
nnm RuQ,, NaOCl, CCl,, H,0 H3C(H,C),  (CH5),CHg

H;C(H,C),—C=C—(CH,),CH;

1)
Q
O3, CH;OH _C.__O
H4CH,C—C=CH HaCH,C™C
H
e)
1) O5, CH4OH L
CECH =5 c
c=0
H
K)
Ruo4 O\\ /y

c-C

H3C_CEC_C2H5 Ph|o , \
H3C CoHs
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3)

_ KMnO, 2
C:C_(CHz)ZCH3 CH2C|2 tOC C\C_O

H3C(H,C),
u)
_ _ l2, (CH3),SO B B
o o 5y g

K)
I, (CH3),SO
OO

2) Crouptel, (eHONbl, THOJbI, aMHUHBI M KapOOHOBBIE KHCJIOTHI
MPUCOCIUHSIOTCA K aJIKKHAM B MPUCYTCTBUU THUJIPOKCUIOB U aJIKOTOJISITOB
IIIEJIOYHBIX METaJIJIOB.

1)

CH3),CHOK
HC=cH +  §Hs ()2 - CH,=CH-0-CH-CHj

CH3-CH—OH CHs
N30MNponuUIBMHUNOBLIN 3cup

M)
C,Hs
HC=CH + CoHg—NH ———— CH,=CH—N~C,Hs
CoHs
ON3TUNIBUHUNAMUNH

H)

CH3ONa
HC=CH + CH3OH

CH,=CH—-0O—-CHj;
METUMNBUHWUITOBbLIN 3¢pup

0)

CHs CH3
HC=CH + CH3-(|)—OH — CHZZCH—O—(IZ—CH3
C:H3 CH3

mpem-6yTUNBMHUNOBLIN 3cUp
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n)

HC=CH + HsC—NH ——— CHZ:CH—NO

CH
MeTMHCbeHMHaMMH MeTI/IJ'I(beHI/IJ'IBBMHMJ'IaMI/IH
p)
CH;COONa 0O
HC=CH + CH3COOH —— CH3z~ ~O-CH=CH,
BUHMNaueTaTt

c)

CNH + HCSCH ———— CN—CHZCHZ

N-BUHUNMMPPONMAWH

T)

HC=CH + HO@ — H2C=HC—O©

PEeHUNBMHNNOBBIN 3dUp

y)

( NH + HCZCH ———> N—CH=CH,

N-BUHUNNUNEpUOnH

)
HC=CH + HCN — CH,=CH—CN
aKpUNOHUTPUN
X)
. CHsCOONa . O
=CH + CH3CH,COOH HaC—H,C—
HC=CH s~z 37 %Y N0-CH=CH,
BUHUINMNponaHoart

3) Kap6ens! (:CH,, :CCl,) nprucoenuHsoTcs K alkKHHAM TaK JKe, KaK K
aJIKeHaM, HO Y aJIKWHOB MPHUCOCAUHECHHE MOKET MPOU30MTH ABAKIBI.
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)
cl cl

\ /
:CCIZ CHC|3 /C\
HzC—C=C—CH; — > H3C-C=C-CH; ———— H3C—C\—-/C/CH3
C. KOH /C\
cl” of cl

4)

HC=CH + :CCl, — HG=CH

/7 N\

Cl Cl
)
:CC|2
CzHS_CECH —_—> Csz_C\:/CH
cl” “cl
)
H H
\_/
:CHz CH2N2 /C\
HsC—C=CH —3% H;C—C=CH ——— H,C—C—CH
\ / hv \C/
/7 N\ \
Cl Cl H/ H
3)
:CH,
C=CH —» C\:/CH
C
cl” “cl
10)

OnpepneneHne CTpyKTYpHOU hopMyrbl

3axaua 5.9.

a) [lockolibKy yriaeBoAopo.l pearupyer ¢ OpoOMOM M aMMHAYHBIM PacCTBOPOM
okcuja cepedpa, TO OH — aJIKUH C KOHIIEBOM TPOMHOM CBSA3bI0. Tak Kak Mpu
rugpartaiuu no KyduepoBy OH maeT MeTuiau3onponuiakeToH. OTcrona aenaem
BBIBOJI, UTO €r0 CTPYKTYpHas ¢popmyJia
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HCEC—CI:H—CH3
CH;
3-meTun-1-6yTuH

Br Br
_ 2 Br, I
HC=C—~CH—CH; ———— HC—C—-CH—CH;,
CHg Br Br CHg
_ [Ag(NH3),]OH
HC=C~CH—CHy 22 = Ag—C=C-CH-CH;
CH; CHj
H,0, H*
HC=C—CH—CHj ~ HysC—C~CH—CHj
CH3 HgSO4 0 CH3
0) B)
HCEC_CHz'ICH—CHg H3C_H2C_CEC_CH3
CHj
r) B n)
HaC~H,C—C=C~CH, HC=C~CH, CH—CH,
CHs
e) K)
CIZH3 H3C—H(|3—CEC—CH3
HCEC_CI:—CHz'CH3 CH3
CHj
3) H)
HCEC_CHz'CHs 7] H3C_CEC_CH2'CI:H—CH3
CHj
H3C_CEC_CH3
K) ,]1)
CHs3
— ! CHj;
HC:C_CHz'CHz'CH_CHg _ |
HC:C_CI:_CHz'CH:g
CHj,
(1
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CHs
H,C=C~C—CH=CH,
CH3

(I1)

M)
HC=C—CH,—CHj

(N
H2C:CH_CH:CH2

(I

H)
CHj

|
HC=C—CH—CHj
0
¢Ha
H,C=C—CH=CH,

(1)

0)
CHj

I
HC=C~-CH,~ CH—CH;

(1

)
CH3

|
HC=C—CH—CH,
0

CHa H3C—C=C—CH,-CHg
H,C=C—-C=CH,
| ()]
CHg
(1
P) ©)
T
HaC—HC—~C=CH HC=C—CH—CH—C=CH
CHy CHs
™) y)
HC=C—CH,—C=C—CHj CHy
HC=C-C—C=CH
CHs

})

X)
HsC—H,C—H,C~C=CH

(1
H,C=CH—CH=CH—CH,

(I1)
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1) 9)

HsC—H,C—C=CH HyC—HC—HC—C=C—CH—CH,-CHj
CH;  CHs

1) 1)

_ H3C_H2C_CEC_CH2'CH3

CHg
3) 10)
H3C~CH—H,C~C=CH CH3-CH—CHj
CHs CHj
3agaym NoBbILLEHHOW CIIOXHOCTU
3angaua 5.10.
a)
HC=C—-CH,-CH=CH, + Brp —— HCEC—CHZ—HCIZ—CIZHZ
Br Br
0)

CTepeocesieKTUBHO MPEeBpPaTUTh AUOYTUIALUCTWICH B yYuc-TuOyTHIITUIICH
MOXHO JIEMCTBUEM BOJOpOJA B NPUCYTCTBUM KaTanuzartopa Jlungnapa.
Karanuzatop Jlunanapa mnpencrapisieT coOOW MayulaiueBbId KaTau3aTop,
YaCTUYHO OTPABJICHHBIM alleTaToM CBHHIIA M XUHOJMHOM. B ero
NPUCYTCTBUH MPUCOEIUHSIETCS TOJNBKO 1 MOJIb Boopoa.

B)

Hcnons3ytoT peakuuo rujpo0oprupoBaHUS—OKUCICHUS.

C,Hs—C=CH + (CsHyy),B-H | CoHs—C=C—B(CsHy), | KOH (eoat,)
—C= + -H—— —C=C— -
oHs (CsH11)2 2P~ = 5M11)2 10,
O
— | C,Hs—CH=CH-OH]| Csz—CHz-CfH
r)
Mg
HC=C—CH,-CH,Br WlHCEC—CHZ-CHZMgBr | — BrMgC=C—CH,-CH,H

144



1)
H 2 KOH
03H7_CH:CH2 + Brz —_— C3H7_C': (I:Hz E——

Br Br t°C
_ KoH | CaHs, H _
> CoHs=H,C=C=CH —— ,C=C=C_ ———>C,H5;—C=C—CHj,4
H H

e)
CO,CHj 7\

CH, . _
c Y CO,CHs

|
CO,CHg O,CH,

)
N CH3-(CH5)9-Br
HC=CH T‘l» Hezc-Na — 2 CHB ) CHy)e-C2oH —

i H Pd/BaSO
CH3CH2CH2CH2L| _ _ A=~ _ 4
+ CH3-(CH,)e-C=C—(CH,), EH—CHg —
3

CHsCOOOH CH3(CHze\  ,(CH2)3CH3

H
CHs 0

3)
0
HyC—H,c—C=cH—YC 1 c-m,c—c=c-cu—2~

NHa/C,HsOH

—_— H3C_H2C_CEC_CEC_CH2CH3
1)

CHj CHj H-.C OH CcH
H,SO4 H,0 3 | 3
HO-C-C=C—C-OH — %5 H,C-C-C=C-C—CHy ="
] | ng+ / H \ 0
CH;  CHs HO OH

BHYTPUMOIEKynapHasa
H3C\ H, 9 /CH3 AervapaTaums _ HiC CHs
HC~C-C=C-C7CHs 0 Hd O CHs
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6. APOMATUYECKUE YITIEBOOOPOObI

Cnocobbl nonyyeHus

3axaua 6.1.

Kakune romosorm  OeH30I1a

a) renta”

B) OKTaH

1) 2-METHIIT'eKCaH

K) 2,3-TUMETHITCKCaH
u) 2,3,4-TpUMeTHUIITEKCaH
J) 4-meTunrentad

H) 3-METHITCIITaH

n) 2,4-IuMeTUITCIITaH

¢) 2,6-IMMEeTUIIOKTaH

y) 2,3,5-TpuUMeTurenTan
X) 3-3THITEKCaH

Y) 2-METUJIOKTaH

1II) METHIITHJITPONTUIMETAH

10) 2,2-THMCETUIOKTaH

3agaua 6.2.

[moJIrydarcs Ipr KaTaJIMTUYECKOU
apoMaTu3anu CJICAYIOINUX  IMPCACIBbHBIX erIeBOIIOPO,ZIOB? Hanumure
PCaKINIO, YCIIOBUA €C IIPOTCKAHNA, HA30BUTC IOJTYUCHHBIC apCHBI.

0) METHITIIIOYTUIIMETaH
) 2,5-TMMETHIITeKCaH

€) 3-MeTHIreKCaH

3) 2,4-mUMeTUITeKCaH

K) 2,3,5-TpuMeTuiITreKcan
M) 2-METHJITENTaH

0) 2,3-IuMeTHIT e TaH

P) 2,5-TUMeTHITrenTaH

T) 2,3,4-TpUMETHIITeTITaH
¢) 2,4,5-TpumMeTuirenTan
) 3-3TUirenTan

1) U30TPOIHIII-8MOp-0yTUIIMETaH

3) JICKaH

N3BecTHO, 4TO OEH30JIbHOE KOJBIIO MOXKET ObITh O00pa3oBaHO B
pe3yJbpTare TpUMEpPHU3alMU aneTwieHa. llomyyeHne Kakux TOMOJIOTOB
O€H30J1a MOKHO OKHUJATh MPHU MOAOOHON IUKIOTPUMEPHU3ALMH CIIETYIOLIUX
ankuHOB? HanmummTe peakiuio 1 Ha30BUTE MOITYYEHHBIM rOMOJIOr OeH301a:

a) MEeTUJIalICTUIICH

B) JUMETHIALICTUIICH

1) heHualeTUICH

%K) M30NPOINUIIALIETUIICH
u) 2-0yTuH

JI) IPONIUH

H) JTUU3OTNPONIIALIETUIICH
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0) STUIIAIETHIICH

I) IUATUIALICTUIICH
e) nudeHUIaleTUICH
3) 1-OyTun

K) 3-TeKCHH

M) 3-meTui-1-0yTun

0) IPONUIALETUICH



) METWIATWIALIETUIICH p) MeTuneHIIaLEeTUICH

) 2-TICHTUH T) 1-nieHTuH

y) 3-perunn-1-nponun () n300yTUIALIETHIICH

X) aleTHICHUIOCH30T ) mpem-0yTUIAIICTUIICH
4) 1-rekcuH ) OeH3UNIaeTUIICH

1) #-TOJWJIALETUIIEH 3) 3-penmn-1-0ytun

10) 4-henmn-2-0yTuH

3amaua 6.3.
Kakue yriaeBogopoapl IOJy4aTrcsl NpH JEWCTBUM METAJLUTHICCKOTO
HATpHs Ha CMECh TAJIOTCHITPON3BOTHBIX ?

a) 6pomOeH301a 1 OPOMUCTOTO U30MPOTHIIA
0) xjopuctoro O€H3Ua U XJIOPUCTOTO ATUIIA
B) 7-OpOMTOIIyO0JIa U OPOMHUCTOTO ATHIIA

r) XJ0opOeH3051a U U300y TUIIXIIOpU/Ia

1) M-OpOMTOJTyOJIa U MPONUIOpOMHU/IA

e) 0-OpomToJIyoJia u OpOMUCTOrO OyTHIa
) OpomMOeH301a 1 OpoMUCTOr0 OCH3MIA

3) 6poMOeH307a 1 OpoMHUCTOrO OyTHIIA

U) XJI0pOEH30J1a ¥ XJIOPUCTOTO ITUIIA

k) 3-Opomrekcana u OpomMOeH30I1a

i) 3-xnop-1-nponena u xaopoeH3o1a

M) n-OpOMTOJTyOJIa U METHIIOPOMHMIA

H) XJIOPUCTOTO ATHJIA U M-XJIOPTOIyOJia

0) 1-Opom-1-¢penunsTana u OpOMHUCTOrO TUNA
1) XJ0pOeH30J1a ¥ XJIOPIHUKIONEHTaHA

p) 3-6pom-1-niporiuHa u 6pomMOEeH30I1a

€) XJIOPUCTOTO OCH3MIIA U MPOIIIIXJIOpUAA

T) n-OpOMATHIIOCH30J1a U ATUIIOpOMUIA

Y) M-XJTIOPITHIIOEH30J1a ¥ XJIOPUCTOTO ITHIIA
) o-6pomaTHIIOCH30IA B STHIIOpOMUIA

X) n-6pomTOITyoJia 1 OPOMUCTHOTO M30TIPOIUiIa

1) ©-XJIOPTOJIyOJia ¥ XJIOPUCTOTO OeH3uIa
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4) IByX MOJIEKYJ OpoMHCTOTO OeH3mIa
m) GeHmIOpOMMETaHa U ATUIOpOMUIA
1) 6pomMOEH301a U ITUKJIOTeKCHUIOpoMuU/Ia
3) OpoMOEeH30J1a U MPONUIOPOMHIA

10) XJ10pO€H30J1a U HEOTIEHTUIIOpOMHUIa

3agaua 6.4.

Hanummre crnenyromue peakiuu aJIKWIUPOBAHUS M HUX MEXaHU3M.
YkaxuTe ycIoBUS pPEaKIMH, OTpa3uTe pOJb KaTajauzaTopa B 0O0pa3oBaHHUH
anekTpodusia. YYTuTe 0COOCHHOCTh PEAKIIUU aKHJIMPOBAHUS, CBI3aHHYIO C
H30MepU3alUeH aJIKHUI-KaTHOHA.

a) 6eH30J1 + OyTHIIXJIOpU]T (KaTadu3aTop — XIJIOPUJ] ATFOMUHNS )

0) OeHzou1 + U300yTHIIOpOMUT (KaTamu3aTop — OPOMHUT ATTFOMUHUS)

B) O€H30.1 + MPONWJIOBBIM CUPT (KaTaIu3aTop — CEpHasi KUCJIOTa)

r) OeH30J1 + mpornuiieH (KaTaau3aTop — IPOTOHHAs KUCIIOTa)

1) OeH30J + 2-MeTHII-3-XJI0pOyTaH (KaTaau3aTop — XJIOPHUI ATFOMUHUS)
e) 0eH30J + n300yTUIIeH (KaTaau3aTop — IPOTOHHAS KUCIIOTA)

%K) OEH30J1 + MPONUITXJIOPHU] (KaTaaru3aTop — XJIOPHU aTFOMUHMS)
3) 0eH30J1 + NPONMUIIOBBIN CIIUPT (KaTAIM3aTOP — MPOTOHHAS KUCJIOTA)

u) 6en3oun + 1-0yTeH (Kataau3zaTop — MIPOTOHHAS KUCIIOTA)

K) 6eH30J1 + M300yTHIIOBBIN CIIUPT (KaTaIU3aTOP — MPOTOHHASI KUCIIOTA)
JI) 0eH30J1 + OyTUITXJIOpHU]L (KaTalu3aTop — XJIOPHU aTFOMUHUS )

M) OeH30:1 + OyTHIIOBBIN CIIUPT (KaTaJIM3aTOp — MPOTOHHASI KUCIIOTA)
H) 6eH30J1 HIIMKIIOTeKCHIOpOMHU/T (KaTaau3aTop — KucioTa JIptonca)
0) OeH30J1 + IUKJIOTEKCAHOM (KaTaau3aTop — MPOTOHHAS KHUCTIOTA)

1) OeH30J1 + HMKJIOTEKCEH (KaTaau3aTop — MPOTOHHAs KUCIIOTA)

p) 6eH30J1 + OeH3UWIXJIOpU (KaTaau3aTop — XJIOPUI ATTFOMUHUS)

¢) OeH30J + OCH3UJIOBBIN CIIUPT (KaTAIU3aTOP — MPOTOHHAS KUCIIOTA)
T) TOJTyoJ + OyTHIOpOMU (KaTauanu3aTop — OpOMU/I aTFOMHHISA)

y) OeH3011 + OpOMUCTBIN aJTui (Kataau3aTop — OpOMUT aTFOMHUHHS )
() Toyon + nponuaXJIOpu (Kataaru3aTop — XJIOPHU ATFOMUHMS)

X) TOJIYOJI + MPOMIJIOBBIN CIUPT (KaTaanu3aTop — MPOTOHHAS KUCIIOTA)

1) Toiyon + 1-OyTeH (kaTanu3aTop — MPOTOHHAS KUCIIOTA)
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4) 3THI0CH30J1 + IPONIIOpOMU L (KaTaau3aTop — OpOMU ATFOMUHUA)
1) KyMOJI + MPONWJIOBBIM COUPT (KaTaJIn3aTop — MPOTOHHAS KUCIIOTA)
1) KyMOJI + MPONWIEH (KaTaJlu3aTop — MPOTOHHAS KUCJIOTA)
3) 6en3on + 1-OyTaHon (kaTaau3aTop — IPOTOHHAS KUCIIOTA)

10) TOIYOJ + M30NEHTUIXJIOPU] (KaTaau3aTop — XJIOPHU AJTFOMUHMUS)
Xnmunyeckne ceoncTea

3agaua 6.5.

Hamumure crnemyronume peakmuu 3JIeKTPOPUIHLHOTO 3aMEIICHUS B
apoMaTHYECKOM sjipe U ux MmexanusMm. OTtoOpazute M3MEHEHHEe CBOOOIHOM
SHEPIUU B XOJIe PEAKIHH 3JICKTPOPHIHLHOTO 3aMEIICHUS B apOMaTHYCCKOM

aape.
a) HUTPOBaHUE TOIyoJIa
B) XJIOpUpOBaHue OeH30I1a

) alleTUIMpOBaHue OeH30J1a 10
Opunento-Kpadrecy

’K) cynb(hupoBaHUe O€H301a

1) OeH30MmIMpoBaHKe OEH301a 110
Opunento-Kpadrecy

JI) HUTpOBaHUE KyMoJa

H) cyJib(prpoBaHKE FTUIOEH30I1a

1) HATPOBAHUE N-KCUJIOJIA
¢) XJIOpUpPOBaHHUE n-KCUJIOIa

y) cynbbupoBaHue mpem-0yTHii-
OeH3oma

X) HUTPOBaHUE 1-TUITUIIOEH30J1a

4) Cylab(pUPOBAHUE N-TUITUIOEH30]1a

1) OpOMHUPOBAHUE CUMM-TPUMETHII-

OeH30J1a

10) XJIOPUPOBAaHUE HEOIIEHTUIIOEH30I1a

3agaua 6.6.

0) HUTpOBaHUE ATUIOCH301a
r) OpomupoBanue OeH307a

e) OpoMHpOBaHKE TOJTYyOJIa

3) cyJb(pUpOBaHUE TOIYyOIa

K) aleTUIMPOBAHUE TOJIYOJIa IO
Opupento-Kpadrecy

M) cyJb(pUpOBaHUE KyMOJia

0) MOJAUPOBAHKE TOJTYOJIa IO
TponoBy-HoBukoBy
p) 6poMupoBaHUE n-KCUIIOIA

T) HUTpOBaHUE OCH30J1a

() HuTpoBaHuEC Mpem-0yTHII-
OeH3o0J1a

1) OpoMupoOBaHUE 1-AUITHUII-
OeH3oa

1lI) HUTPOBAHUE CUMM-TPUMETHUII-
OeH3zouna

3) HUTPOBAaHUE 6Mop-OyTHII-
OeH3o0J1a



['omonorn OeH307a WMEIOT JABa PEAKIHUOHHBIX IEHTpa — SAPO U
OOKOBYyIO TMemb. B 3aBUCMMOCTH OT YCJIOBUH TIPOBEICHUS IPOIECCOB
rajJoreHUpPOBAHUS U HUTPOBAHUS, 3aMEIIEHUE MPOUCXOIUT B OJJHOM U3 HUX.
Hanumwure peakuuu HUTPOBAHMS W TajJOTC€HUPOBAHUS apEHOB B SAPO U

OOKOBYIO IICTIb:

a) OpomupoBaHue U300yTUIIOCH30I1a

B) HUTPOBaHUE MPOMUIOEH301a

1) OpoMHUpPOBaHKE U30MPONIIOEH30J1a
7K) XJIOPUPOBAHKUE KyMOJIa

u) OpoMHpOBaHKE TOTyOJIa

JI) XJIOpUpOoBaHue OyTHIIOEH307a

H) HUTPOBaHUE 6mop-OyTHIIOEH3071a

1) XJIOPUPOBAHUE TOJIyOJIa
¢) OpoMupoBaHKE NPONMUIOEH30J1a

y) 6poMupoBaHKEe U30MPONMIOCH301a

X) OpoMupoBaHuE 8Mop-0yTUIl-
OeH3oma
4y) OpoMUpOBaHUE aMIIIOEH3071a

1Il) HUTPOBAHKUE N30aMUJIOEH30J1a

10) XJIOPHPOBAHUE mpem-0yTui-
OeH3o0J1a

0) XJI0pUpOBAHUE U300y THII-
OeH3oua

I') HUITPOBAaHUE TOJIYOJIa

€) HUTPOBaHUE ATHUIIOEH30J1a

3) HUTPOBaHUE U300yTUIIOEH301a
K) HUTpOBaHHe OyTHIOeH3011a
M) OpoMHUpPOBaHUE ITUIIOEH30J1a
0) HUTPOBAHUE KyMoJia

P) XJIOPUPOBAaHNE METUIIN30-
nponuwieHnIMeTana

T) OPOMHPOBAaHNE METUITU30-
nponuwieHnIMeTana

() xJIopupoBaHKE 6MmMOpP-OyTHII-
OeH3oJ1a
1) HUTPOBaHUE aMHIIOCH30J1a

1) XJIOPUPOBAHUE aMUIIOEH301a

3) OpOMHUPOBAHHE 6MOP-N30AMUII-
OeH3oJ1a

I'Ipanma opueHTaunn

3agaua 6.7.

Bribepute wu3 npuBeACHHBIX (YHKIMOHAJIBHBIX TPy,
3JIEKTPOHOJOHOPHBIMU

oOagarorue

CPYIIIbI,
17} 3JIEKTPOHOAKIIENTOPHBIMHU

CBOMCTBAaMHU TIO OTHONIEHHIO K O€H30bHOMY KoJiblly. CrenaiiTe BBIBOJ O
BJIMSHUM TPUBEIACHHBIX 3aMECTUTENIEM Ha PEaKIMOHHYK CIOCOOHOCTH
OCH30JILHOTO KOJIbIla B peaklusix 3JeKTpoduiabHOro 3amerneHus (Sg) U Ha
HaIlpaBJICHUE 3aMEIICHUSI B SApPEe HOBBIX BCTYMAIOIMIMX 3aMECTUTEIICH.
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Hanummre pe3oHaHCHBIE CTPYKTYpBI
3aMECTUTEIISIMH.

uisi  OCH30JI0B C TIPUBEIACHHBIMH

O N //O /O /O
a) —OH & c 6) —NHy —HN-C~ —N~
\ 7 ~N
0" >CH;  CHj CHs \o
J— J— i _ _ N -0
|
CHs
~__C,H ~~20
n) —CoHs o~ 2 c e) —SH —SO3H —C3H-
CoHs
_O _O
&) —Cl —CHj \Ic/ 3) —Br —NH, \cl:/
OH H
w —F CFs ((;CH k) —CCl; —OH —$=0
|
3 OH
) "
J —1 =C— -
N=C SCaHs | —NcHy), —ccl;  —coocH,
- o) o) CHj
H) __ N7 i
NHs &L ¢ 0) —C-CH; —CCl; —OCH;
0" " CHs;  CHa CH,
_ L2 Q
n) N=C— —OH —HN-C P) —s=0 —NH, —CyHs
CH, OH
~~20 _
¢) —COH —CH(CHg), —OCH; | G - e OCH,
CHs O “CH,
0O O
) =N ¢ TNHCHs | ¢) —CI —s=0 —ccl
0 HN™ “CH, OH
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GHs
+ ~ 20
x) —N(CHz); —N(CHg); ~N-20 | 1) C - I —CHjs
CHs CHs O” " "CHj
-0 =-~_ _
) \(F/ —oCH, —Br m) N=C NH, SH
H
) —OH ¥ C )OCH F 7O
OH 0" “CH, 2 ¢
NH,
10)
_NH'C6H5 _OH _C(CH3)3
3amaua 6.8.

Hanumure pPCaKkIun II0JIYUCHHUA U3 6CH3OJIa, B COOTBCTCTBHUH C
IMpaBHUJIaMH OPHUCHTAWH, CJICAYIOIIHNC COCAUHCHM .

a) Bce U30MephI CyJIbPOOECH30MHON KUCIOTHI
0) Bce U30Mephl XJIOPOEH30JCYTb()OKUCIOTHI
B) BCE M30MEPhI HUTPOOCH30MHON KUCITOTHI
) BCE N30Mepbl OPOMOEH30MHON KUCITOTHI

1) BCE U30MEPHI HUTPOOPOMOEH301a

€) Bce M30Mepbl HUTPOXJIOPOEH307a

K) BCE U30Mephl OpPOMOEH30JICYIbPOKUCIOTHI
3) BCE U30MEPHI TPUXJIOPMETUITHUTPOOEH301a
u) 3-0poM-4-MeTHIOCH30MHYIO KUCIIOTY

K) 2-MeTHJI-5-0poMOEH30JICyTb(POKUCITOTY

1) 3-HUTPO-4-XJI0POCH30MHYIO KUCIIOTY

M) 4-HUTPO-2-XJIOPOCH30MHYIO KUCIIOTY

H) M-HUTPOALETO(PEHOH, 0- U n-TOaUIAIETO(EHOHBI

0) 3-HUTPO-4-OpOMOCH30HHYIO KUCIIOTY
1) 3-Opom-4-MeTHI0EH30JCYIb(POKUCIOTY

P) 2-cynbdho-4-HUTPOOEH30HHYIO KUCIOTY
¢) 3,4-1ux10pOEeH30MHYI0 KUCIIOTY

T) BCE M30MEPHI XJIOPOCH30TPHUXIIOpUIA
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y) BCE H30MEPHI OPOMOEH30TPHUXIIOPHIA
$) 3,4-muOpoMOEH30MHYIO KUCITOTY

X) 3,4-1uxJI0pOCH30TPUXIIOPH

1) 3,4-1uOpoMOEH30TPUXIIOPHT

4) 2,5-TUXJIOPHUTPOOEH30I

1) 3-HATPO-5-0poMOEH30ICYTH(HOKHUCIOTY
m) 3,4-1uno10€H30MHYI0 KUCIIOTY

3) 71- ¥ M-XJIOPAHWIUHBI

10) 3-aMUHO-5-0pOMOEH30HYIO0 KHCIIOTY

3anaua 6.9.

Pacronoxxute mpuBeeHHBIE HIDKE apOMaTHYECKHE COCIUHEHUS B PsI
M0 OCJIA0JIEHUIO PEAKIIMOHHOW CIOCOOHOCTH B PEAKIMAX JIEKTPO(UIBLHOTO
3ameleHus. Jlaiite OOBSCHEHHS HA OCHOBAaHUHM AJIEKTPOJOHOPHOTO WIIU
AJIEKTPOHOAKILIETITOPHOTO BIHUSHUS 3aMECTUTENICH:

a) alleTaHWINA, AaHWINH, HUTPOOEH30J1, XJIOPOEH301

0) dbenon, OeH3oliHas KUCI0Ta, OEH30HUTPUJI, eHuIareTaT

B) OCH3aJIbJICTH/I, TOJIYOJI, M-TUTHIPOKCUOCH30I, (PeHOIT

) M-KCHJIOJ, XJIOPOCH301, M-IUXIOPOECH30J1, TOITYOI

1) HUTPOOEH30JI, M-AUHUTPOOEH301, M-HUTPOAHWINH, AaHUIUH

€) OCH30TPUXJIOPHU, TOTYOJI, METOKCHOEH301, OpOoMOEH30I1

%K) 1010€H3071, (PeHOJI, TOIYOJI, OCH30MHAs KUCIIOTa

3) nTuMeTHIGEHUIaMMOHUH, TUMETHIIAHUINH, KyMOJI, HHITPOOCH30T
n) 6enzoTpudTopui, GTopOoEH30I1, TOIYOI, METOKCUOEH30

K) M-TATHIPOKCHOCH30J1, M-TAMETHIOCH30I, M-TUXJI0pOSH30II,
M-TUHATPOOCH301

JI) HOJOEH30J1, M-HOATOIIYOJI, TOJYOJ, M-TUMETUIOCH30J1, OCH3aIbICTH]T

M) OeH3oJicyabdokuciaoTa, M-0eH301AUCYIbPOKHCIOTa, THOPEHOT,
n-GheHoaCcyIbPOKUCIOTA

H) CUMM-TPUMETHUIOCH301, CUMM-TPUTHIPOKCHOEH301, (DEHOJI, TOIYOJI,
OEH30MHAasA KHUCJIOTa

0) 2,4-nuauTpodenon, 2,4-TMHUTPOTONYOII, 2,4- THHUTPOXJIOPOCH301,
2,4- TUHUTPOKYMOJT

) m-0eH30JIIUKapOOHOBAs KUCIIOTa, M-HUTPOOCH30MHAS KUCIIOTA,
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OeH30liHas KUCTI0Ta, N-TUAPOKCUOEH30MHAs KUCTIO0Ta

p) 6eH3aIbACTUI, 1-METOKCHOCH3IbICTHI, METOKCHOCH30J1, 1-HUTPOOCH-

3aJIbJET U

€) 3TOKCUOEH30J1, #-3TOKCUHUTPOOCH301, M-TUITOKCUOEH30J1, HUTPOOSH30

T) 0EH30JICYIh()OKHUCIOTA, HUTPOOEH30J1, XJIOPOCH301, aHUIMH

y) OeH3oHuUTpuI, OeH3ambaerua, (GeHomn, peHunamnerar

¢) bermraMMoOHNA, aHUIIMH, alleTAHWIN, OPOMOEH30IT

X) TOJYOJI, MeTOKCHOEH301, arleToheHOH, 0 10CH30T

1) MeTHJIPEHUIKETOH, (peHuIanerar, ToJIyos, peHo

4) THO(EeHO1, 6€H30CYITB(HOKUCIOTA, M-TUTHO(DEHOI, M-HUTPOOEH301-

CyJb(OKHUCIOTA

1) aneto(peHoH, TOMYyo, M-TUTHAPOKCUOEH30]1, (heHOT

1) M-THHUTPOOEH30J1, HUTPOOEH301, 7-HUTPODEHO, EeHOT

3) 9TOKCUOEH30J1, XJIOpOEH301, aleTo(heHOH, TOIYOl

10) HUTPOOEH30J1, (DeHOJI, TOJIYO0JI, OEH30TPUXIIOPHU/T

3axaua 6.10.
JUst  cneyrommx 3aMENMIEHHBIX OCH30JI0B  HaWIUTE COCOUHEHUS,

HMCIOIIUE COIIaCOBAHHYIO M HECCOTJIACOBAHHYIO OPUCHTAINIO 3aMeCTHUTENIeH

B

peakumsix Sg.  Hamummure oaHy U3 CIEAYIOIIMX — peakIuit

(raoreHUpOBaHUE, HHUTPOBAHHWE, CYJIb(UPOBAHHUE) [JIsI IPUBEACHHBIX
COEIMHEHUM.

a)

CBry

CHj
@[CH3 ©\ C=N
CHs CH NO, HO5S

NO,

O,N HO5S CH; HO CH;
o L T
CH

3
Br
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COCHjs CHO NHCOCH;

OH
H3C C HO HO
s Oyon O-oo
C(CH3); CHg
1)
NO, NO, COOH NH,
|
CHjy
NO, CCly
OH Cl I Cl
0 O CL O
CHs NO,
NG - HasCO (HsC),N
)
T L o
CHO N(CH3),
COCH,
3)
NO, NO,
02N N02 02N CH2CH3
NO,
)
Br Br Br CCl3
Br Cl
COOH
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NO,
Cl
02N CH3 H3C
0) ] |
CHs OH
m)
CH;
HO : OH ; SO;H i
SO5H SH
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CH, CHs CHj NHCHs

COCHj, |
c)
H3;COC O—?—CH3 Br F3C COCH3 COOH
e o T
H3C H3C
T) CH3 CH3 CH3 NH2
i ,CHS @\ @\
CHs Br
CH,4
Cl COOH OCH,
O=N COCH;4 OCH3
T
OCH3 CH3
N(CH3),
OC,Hs COCHs COCH,
* S o
HaC H;CHN
COCHj, CCl,
X)
Cl Cl Cl C,Hs
C
CN C:O
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N(CHj3),

NO,
Br Cl COOH E
1) \Ti:]/ /L::j/
F
F
)
OH OH NH, CN
OH :i:
e
¢ i
H OH CH,
| CHs
O,N |
» 0, X
| COOH
CF3 C(CHg)3
1))
COOH OH OH F
f: OH :i j:
Br OCHj CN
3)
CHO Cl CH,
Cr QL
CH, Cl
OCH,4 CHj
10)
CFj NO, NO,
NO, f:
OC,Hs ::: :ng CoHs
C2H5
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OnpepgeneHne CTpyKTypHOM hopmMyrbl

3apaua 6.11.
a) AHanu3upyemoe BEIECTBO HMEET MOJeKyJsipHyto Maccy 134. Ecnu
MOJABEPTHYTh €r0 OKHCJICHHIO OWXpPOMAaTOM Kajius, TO TIOJIy4aeTcs #-
oenzonnukapOoHOBas kuciora (tepedranesas). [Ipu HEMOTHOM OKWCICHUU
nojlyyaeTcsli  n-MeTWIOeH30WHass  kuciota. Onpenenure  BO3MOXKHBIC
CTPYKTYpHBIE (POPMYIIBI UCCIIETyEMOTO BEIICCTBA.

0) Kakoe ctpoenne umeer yrieBomopoa cocraBa CgHjp, ecnu mpu ero
OpOMHpPOBAaHMM B TPHUCYTCTBUU JKelie3a IMOJIy4aeTcs TOJBKO OIHO
MOHOOPOMIIPOU3BOTHOE?

B) BemectBo A ¢ MonekyisipHon maccou 120 pearupyer ¢ BOZOPOJIOM B
NPUCYTCTBUM TUIATHHBI, 00pa3ys BemiecTBO b ¢ monekymnsipHoit maccon 126.
O3zoHoMM3 BemiecTBa A TPUBOJUT K OOPAa30BAHUIO METHITIUOKCAIS
CH3COCHO. KakoBo ctpoenue BemiectB A u b?

r) KakoBo ctpoenue BeniectBa coctaBa CgHyp, KOTOpO€ AaeT NMpu OKUCIECHUU
JIBYXOCHOBHYIO apOMaTHUY€CKYI0 KHCJIOTY, a IPU MOHOHUTPOBAHUHU TOJIBKO
OJUH n3omMep?

1) BemectBo cocraBa CgHgCl ObLTIO TTOIBEPrHYTO XJIOPHUPOBAHUIO HA CBETY
npu HarpeBanuu. [Ipu 3Tom momyumioch BemectBo coctaBa CgHgCly. Ipu
OKHCIICHHH HMCXOJHOTO BEIIECTBA IMOJyYWJIaCh M-XJIOPOCH30MHAs KHCIIOTA.
Omnpexnenute CTPOCHUE UCXOTHOTO BEIIECTBA M HAITUIIIUTE BCE PEAKIINU.

e) KakoBo ctpoenue yrineBogopona CgHg, eciu HM3BECTHO, 4YTO OH HE
pearupyer ¢ aMMHAuHBIM PAcTBOPOM OKCHja cepebpa, oOecIBeunBacT
pactBop Opoma, naeT mpu TuApartaruu 1o KydepoBy KeTOH, a TpH
OKHUCJICHUH — O€H30MHYIO KUCIIOTY?

) Yraeromgopon coctaBa CgHg mpu okucieHuun o0pa3yeT OEH30HHYIO
KHCIIOTY, OOECIBEUMBaeT pacTBOp Opoma, pearupyer ¢ aMMHAYHBIM
PacTBOPOM XJIOpHJIA OJHOBAJICHTHONW MEIH, TIPH THAPATAIIUN B MPUCYTCTBUU
cynabdaTta pTyTH NMepexoauT B KeToH. OnpeaenuTe CTPOCHHUE yIIeBOI0POaa,
JafTe eMy Ha3BaHUE W HAMUIIUTE BCE PEAKIUH.

3) BemecTtBo cocraBa CigHys Obl10 moaBepraHyTo okuciaeHuro. Ilomyuwnics
OAMH W3 H30MEpPOB JIBYXOCHOBHOW apoOMaTH4Ye€CKOM KucCIOThl. [lpu
HuTpoBaHuu Beuiecta CioHy4 HUTpYIOIIEH CMEChIO TOTYUYHUIICS OJUH U30MED
MOHOHUTPONPOU3BOAHOTO. KakoBbl CTPYKTypHBIE (HOPMYJIBI HCXOIHOTO
BEILIECTBA, JBYXOCHOBHOM KHCJIOTBI W MOHOHMTPOIPOU3BOAHOr0? Bcee
peaKIuy HaMUIINTE.
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u) Omnpenenute CTpyKTypHyIo Gdopmyny coeauHeHusi coctaBa CgHyp,
00eCIBEUHBAIOIIETO PAcTBOpP Opoma, MpH OKHUCIEHWHU XPOMOBOW CMECHIO
Jaromiero  OCH30MHYI0 KHCIOTYy, a TMpud OKHCIeHMH 10 Baruepy
(pa3baBieHHBIM PACTBOPOM IEpMaHTaHaTa Kalus) obOpasyromero 3-geHw-
1,2-nponananon. Bee peakiuy mpuBeuTe.

k) KakoBa crtpykrypnas dopmyna coemuHenusi coctaBa CgHg, ecnu oHO
oOecliBeUnBaeT pacTBOp OpoMa M pa30aBJICHHBI pacTBOp IEpMaHTaHaTa
KaJus, JIETKO morJomaer 1 Moiib Bojopoaa, nepexos B coeaunenune CgHjg, a
Opy OKUCICHUU JaeT OCH30HMHYI0 KHUCIOTY B KayeCTBE €IMHCTBEHHOTO
yTIEpOICoAepKAIIeTro MpoaykTa. Bee peakiiuu npuBeauTe.

a) Kakosa crpykrypHas ¢opmyna yrieBogopona cocraBa CgHg, ecnu
M3BECTHO, UTO OH OOECIIBEYMBAET pacTBOpP Opoma, 00pa3yeT Oemblil 0CaoK C
aMMHa4YHBIM PAaCTBOPOM OKCHJIa cepelpa, a MpU OKUCICHUHU J1aeT OCH30MHYIO
KUCIOTYy. Bee peakunu npuBeaure.

M) OmnpenenuTe CTPYKTypHYIO dopmyay yrieBojgopojaa coctaBa CgHg, ecin
M3BECTHO, YTO OH 00ECIIBEYMBACT OPOMHYIO BOJY, JICTKO IOJIMMEPH3YETCS,
IIPY OKHCJCHUU JlaeT OCH30MHYI0 KHCIOTY. [lojaydnTe 3TOT YIJIEBOJOPO/I,
HUcXoasa u3 OeH3oJI1a.

H) YeTplpe H30MEpPHBIX APOMATHYECKHUX YTIEBOJOPOAA C MOJIEKYJSIPHOU
Maccoit 106 umerot 6iu3kue TemrepaTypsl kunenust (ot 136 go 144 °C), uto
HE JIJa€T BO3MOKHOCTH Pa3IUYUTh UX MO 3TOM (pusnueckoil koHcrante. Kakoii
XUMUYECKUN METOJ MOXET MOMOYb WACHTH(PUIUPOBATH ITH COETHUHECHUS?
KakoBbI X CTpYKTYpHBIE POPMYJIBI U HA3BAHUS?

0) n-XJIOPTOJIYOJI, A1-3TUITOIYON U CUMM-TPUMETHIOCH30J UMEIOT OJIM3KHE
Temneparypsl kunenus (162, 163 u 165 °C cOOTBETCTBEHHO), YTO HE Ja€T
BO3MOXHOCTH Ppa3JIMuUTh WX TO 3TOM (u3mveckoil koHctaHTe. Kakum
XUMHAYECKUM METOJIOM MOMKHO UX PA3JIMYUTh?

n) bpoMOeH30J, M-3TUATONYON U H-TIPOMUIOEH30] HUMEIOT TEMIIEPATYpPhI
kunenus 156, 158 u 159 °C coorBercTBeHHO. KakMM XMMHUECKMM METOIOM
MOYKHO UX Pa3IU4YUTh?

p) Omun u3 romonoroB Oenzona coctaBa CgHjp mpu o30HHMpOBaHUU U
O30HHUIHOM DPACHICIUICHUU JaeT TPU MPOJYKTA: TIIMOKCAIb, METHUITIUOKCAITh
U IUMETHITIHOKcanb. KakoBa cTpykTypHas opmysa 3Toro yriieBooposa’?

¢) YrueBogopon cocraBa CgHi, mpu OKMCIEHMM JaeT OJUH U3 HM30MEPOB
OCH30ATPUKAPOOHOBOM KUCIOTHL. OmpenenuTe ero CTpyKTypHyo (Gopmyiy,
YUHUTBIBAsI, YTO TPHU IJIEKTPOPUILHOM 3aMEIIEHUH OH JIa€T TOJbKO OJIUH
U30Mep.
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T) KakoBa ctpykrypHas ¢popmyna coenunenus: CgHyo, ecin oHO HUTpyeTCs C
00pa30BaHHEM JIBYX H30MEPHBIX MOHOHHUTPONPOU3BOJHBIX, U OKHUCISETCS
nepMaHraHatoMm kamust 10 coenuHeHuss C;HgO,, nerko pactBopumoro B
niesoyax?

y) Mesutwien u 2-QEHWINPOIIEH HMMEIOT OJWHAKOBYIO TEMIIEpaTypy
kunenus 165 °C. KakuM XUMHUUECKHUM METOIOM MOXKHO MX Pa3In4UTh?

¢) VYraeBomopon ¢ MosekyisipHo Macco 134 maeT npu  OKUCICHUU
JIBYXOCHOBHYIO apOMaTHYECKyI0 KHCJIOTYy C COBIAJAIOIIEed OpUEHTaIuen
3amectutenei. CaMm yriieBOAOPOJ MPH AIEKTPOPHUILHOM 3aMEIICHHH TaKkKe
MPOSIBJISIET  COBHAAAIONIYI0 oOpueHTauuto. Omnpenenure CTPYKTYPHYIO
dopmyny yriaeBoaopoaa. Bee peakuuu npusenure.

X) MuHuorosaepusiii  yriaeBogopos cocraBa CyuHjyp cormacHo mpaBuity
X1oKkens apomaTudeH (uucio Xrokkens = 3). [Ipu B3aumMoneiicTBUM ¢ OJHUM
MOJIEM O30Ha W JalibHEWINEM THAPOJIU3E O30HHMIA OH JaeT AUGEHOBBIM
aJbJETU.

CHO CHO
KaxoBa cTtpykrypHas hopmyia 1 Ha3BaHHE yTiieBo0poa?

) YraeBogopon cocraBa CigHg cornacHo mpaBuiny XIOKKENss apOMaTHYEH
(uucno Xrokkens = 2). [Ipu ero okucienun nomydaercs: ¢prajgeBas KUCIOTa,
[P HUTPOBAHUU U JAJIbHEHIIIEM OKHUCICHUU — HUTpOo(TasieBast KucioTa, mpu
BOCCTAHOBJICHUM  HUTPOIPOU3BOJAHOTO  YIVIEBOAOpPOAAa U JajbHEUIEeM
okuciieHnH — (pranesas kuciaora. KakoBa cTpykTypa yriieBojaopoaa?

4) [IpoBOOAT peakuUrO HEOMECHTUIOBOTO CHIHUpPTAa B KHUCIOH Cpele ¢
OeH3os0M. XpomaTorpauueckuii MeTOJ aHaiu3a CBUJACTEIBCTBYET 00
0o0pa3oBaHMM JIBYX HOBBIX BEHIECTB OJMHAKOBOTO COCTaBa, HO Pa3HOTO
ctpoenus. OOBSICHUTE ITOT Pe3yJIbTaT, HA30BUTE MOTYYCHHBIC BEIIECTBA.

m) Yrieroaopona coctaBa CigHyy ipu okucaeHun gaet OCH30MHYIO KUCIIOTY,
npu arpoBanuu 1o Opuaento-Kpadprcy — nBa nzomepa B COOTHOIIEHUU
50:1. Onpenenure CTpYKTypHYIO (GOpMYITy YIJIEBOAOPOAA, €CIU HU3BECTHO,
YTO OH UMEET aCUMMETPUUECKUI aTOM yTiiepoja.

m) Yrieroaopoa coctaBa CigHyy pu okucinenun gaet OCH30MHYIO KUCIIOTY,
Ipu XJIOPUPOBAaHWM HA CBETY M NPU HArpeBaHUU — TOJBKO IEPBUYHOE
MOHOXJIOPITPOU3BOJIHOE, MIPU XJIOPUPOBAHUM B MPUCYTCTBUU KUCIOT JIbtonca
— nBa u3omepa B cooTHomeHuu 10:1. Onpenenure CTpyKTypHYIO (GOpMYIY,
HaIUIINUTE BCE PEAKIIUU.
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3) YcraHoButTe ctpoenue yrieBojopona CgHig, mpu OKUCIEHHH KOTOPOTO
nmoyrydaeTcss (eHWICHIUKApOOHOBAasT KHUCIOTa, & TIPU HUTPOBAHUHM — TOJBKO
OJIHO MOHOHUTPONPOU3BOJTHOE.

10) KakoBa ctpykrypHas dopmyna coequnenus CgHip, ecnm M3BECTHO, 4TO
OHO SIBIISIETCA KUJKUM BEHIECTBOM, HE pacTBOpSETCS B BOJE, HO
pacTBOpsIETCS B JBIMSINEH CEPHOW KUCIOTE, 1aeT OTPUIATEIbHBIE MPOOKI C
pa36aBneHabiM KMNO,4 u Bry, B CCl,? Tlpu OKUCIIEHUH B KECTKUX YCIOBHUSIX
mpeBpaniaeTcs B TBEPAOE BEIIECTBO, coaeprkaiiee 68,8% C u 5,0% H.

3agayn rnoBbILLEHHOW CITOXHOCTHN

3amaua 6.12.
a) Myckyc-kcmion o0jagaeT 3amaxoM MYCKyca M MO3TOMY NMPUMEHSETCS B
napGrOMEpHON TPOMBITIUICHHOCTH.
CHj;
O,N NO,

(H3C)sC CH3
NO,
JlaliTe TaHHOMY COEOWHEHHIO XMMHYECKoe Ha3zBaHue. [Ipennokure cuHTe3
MYCKYC-KCUJIOJIA, B3fB B Ka4eCTBE HCXOAHOTO COEAUHEHUS M-KCHIOJ.
OO0ocnyiiTe BbIOpaHHYI0 Bamu mnocienoBaTebHOCTh TPOBEACHUS CTaaui
CUHTE3a.

0) Ilpemyoxure mMocaeAOBATEILHOCTh MPEBpPAIICHUN O€H30Jla B M-XJIOP-
OCH3UIIXJIOPU]T U M-XJIOPOCH30MHYIO KUCIIOTY. YKaXUTE PEareHThl U YCIOBUS
MIPOTEKAHUS PEAKIIMIA.

B) [losyunre mpem-NIeHTUIOCH301 peaKkIUe aJKWIMpOBaHUs OeH30JIa,
HCITONIB3Ysl BCE BO3MOJYKHBIC CHHUPTHI ¢ obmielr OpyTrTo-popmynoii CsHi,0.
OTtpasute MexaHu3m oOpa3oBaHus dEKTpodua.

r) [Ipeanoxure Hanbosiee BEPOATHBIE MPOAYKTHl PEAKIIMU B3aUMOJCUCTBUS
Oenszona ¢ 2-meTmia-3-0yTeH-2-0JI0M B KHCIION cpeae. OTpa3uTe MeXaHU3M
o0Opa3zoBaHus eKTpodua.

n) Apomartmueckoe  BemiectBO uHAeH CgHg, oOHapyxeHHOoe B
KaMEHHOYTOJIbHOW cMoiie, ObicTpo oOecuBeunBaer Br, B CCly wu
pazoasienubiiit KMnQO,. Jlerko mornomaer ToibkKO 1 MoJib BOAOpoOAa C
obOpazoBannem wuHpaHa CgoHjo. Oxucienue WHACHA B KECTKHUX YCIOBUSIX
MPUBOAMT K (TaneBoit kuciore. KakoBa cTpykTypa UH/IeHA U UHAaHA?

e) Kakue 13 npuBeICHHBIX COCTMHEHUH SBIISIIOTCS ApOMATHUYECKUMMU?
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’K) Hanmmmre npoaykT clienyromen peakiuu:

@)

CH,-CH,-CHj3 ROOR
©/ + N—Br A

@)

OTBETbI HA PA3OEJT «kxAPOMATUYECKWNE YIMIEBOOOPOAbI»

Cnocobbl nonyyeHnd

3agaua 6.1.
a)
CHj
1 2 3 4 5 6 7 Cr,03 t°C
CHs;-CH, -CH, -CH, - CH, -CH, -CHs -
_|—|2
MeTunbeH3on
(Tonyon)
0)
1 2 3 4 5 6 7 C':3
[0}
CH3—CH2—C|)H-CH2—CH2-CH2-CH3 Cra0; t°C 4
CHa | -H, 1 5
7 6
CH;
r-Kcuson
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2 3 4 5 6 CH5,-CH3

0 2
CH3-CH, -(|3H -CH, - CHy-CHy YoH, Cro0s t°C 1© 3
“H
~CH 1 2 6 4
5
aTnnbeHson
CHj
1 2 3 4 5 yb o ! CHs,
t°C
OHirGH -GH -CHz - Gy <Ot -Ch C20s, o ° >
-H 3
CH, 2 5 ’
O-KCunorn
0) B)
CHs CH,-CH,-CHg CH,
CHs
HyC-H,C
HC-H,C
r) 1)
CH3 C|:H3
‘ N
=
CHs
e) )
& i
| N | sCHs
_ _
3) )
CH3 CHj
N ~ CHy
7 CH, 7 CH,
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CH,
| - CHs
_
|
CH,
M)
CHj
| A
—
CH;
0)
CH, CH3-CH-CH;3
CH,
+
CH,
p)
CHg CH,-CHg
AN
| +
=
HiC™
CHg CHg
T)
CH, Hag- HCH3
\CHs |
|
P4
HeC™ \%CHQ,
¢)
CH,CH,4
H3C CH3 (:H3
_|_
H,C
CHs CH,

166

)
CHj
AN
_
CHj
H)
CH,-CHj CHj CHs
CHs
+ +
CHj
)
CHj,
H3C CH,
©)
CHs-CH-CH,
CHs
y)
CHy-CH-CH3  cH,-cH,
CH3
HsC Hy
X)
CH,CHg



1) )

CH3-CH-CH
CH,CHs CH,CHs CH,CH, 3 3
CH;
AN
| + "
|/ CH,4
CHs
11
) ) CH
CHj 3
CHs
3) 10)
C4Hg CH3 C2H5 C(CH3)3
C3H7 C2H5
+ +
3agaua 6.2.
CH,
a) 3 CH;-C=CH >
CH, CH,
CUMM- TPUMETUNBEH30N
(1,3,5-TpumeTnNGEeH30nM)
0) B) r)
CH,CH3 CHs C,oHs
HsC CHj CoHs CoHs
H3CH,C CH,CH3 HsC CH, CoHs CoHs
CHj CoHsg
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1) e) )
C C .
O O O (HsC),HC CH(CHs),
3) ) K)
CH,CHs CH,3 C,Hs
HsC CH; | CoHs C,He
HaCHZC CHCHs | Hae CH; | CHs CaHs
CHs CaHs
a) M)
CH3 CH(CH3)2
HsC CHj (H3C),HC i CH(CH3),
H) 0)
CH(CHj3), C3H-
(H3C),HC CH(CHa3)» i
(H3C),HC CH(CHs), CsH7 CsHy
CH(CHy),
)
CoHs
HsC CHs
CoHs CzHs
CH,
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T) y)
CsH7 -
CHZ_
H\
CaH- CaH- CHZ/[j\ cH,
b) X)
CH,CH(CHs), O
(H3C),HCH,C CH,CH(CHa), O
1) 1) III)
C(CH C,H
(CH3)s 4Hg H2C©
(HSC)3C C(CH3)3 C4H9 C4H9 HZC/©\CH2
11x) 3) 10)
HC—CH, CH;
O HsC CHs
DR CH
HaC CH{ CH CH H2C CH;
eNe o0

3agaua 6.3.

a)
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@Br CHs 5 Na CH-CH; — — HC_ CHs

+ HC—C—Br —— — CH-CH

% H N N\ /T cH
3

H,;C
n3onponun-
©eH3on andeHnn 2,3-gumeTnnbyTaH
(kymon)

0) nponminOenzon + 1,2-qudennnitan + OyTaH;

B) n-3THIITONyON + 4,4’ -mumetnnaudenun + OyTaH;

) n300yTHIIOeH30IT + nudeHus + 2,5- TMMETHUIITEKCaH;
) m-niponuiIToiayon + 3,3’ -nuMetunaudeHui + rekcas;
e) o-OyTuiToiyos + 2,2’ -numMeTunanGeHm + OKTaH;
) audennnmeTan + audpennn + 1,2-nudennnstay;

3) OyTunoen3on + audeHun + OKTaH;

u) STWI0eH301 + audeHna+ OyTaH;

K) STHinponwipeHmnMerad + nuenun + 4,5-Tu3TUIIOKTaH;
J) annunoen3on + qudenun + 1,5-rekcaaueH;

M) n-Kcwiod + 4,4’ -muMeTriiineHu + 3TaH

H) M-3THIITONYyou + 3,3’ -muMetuianudeHun + OyTaH;

0) smop-0ytunoenson + 1,2-nmumetwi-1,2-qudennnitad + OyraH;
1) ITUKJIONIEHTIIIOCH30J + AUGEHN + ITUKIOTICHTHIIIUKIIONICHTAaH;

p) 3-penmn-1-nponun + qudenun + 1,5-rexcagumy;

¢) Oytunoenson + 1,2-nudeHnunsTan + rekcas;

T) n-IUATUNOEeH301 + 4,4’ - muyTriaudenun + OyTaH;

y) m-audTHiiOeH300 + 3,3 - nudTriaug e + OyTaH;

¢) o-nudTUNGEeH301 + 2,2’ -quyTHiiandennun + 0yTaH;

X) n-u30nponuaTonyol + 4,4’ -numetmnaudenun + 2,3-mumeTunoyTaH;
1) n-0enswmironyoi + 4,4’ -mumerunaudenn + 1,2-mudennnstan;
4) 1,2-mudenmmaran;

m) nponunoen3on + 1,2-nudennnstan + Oyran;

1) IUKJIOTEKCHUIOCH30 + TU(PEHUT + MUKIOTeKCHIITUKIIOTCKCaH,
3) nudeHMII + reKcaH + MponuiIOeH30;

10) nudennn + 2,2,5,5-TeTpaMeTHITeKCaH + Heo-TIeHTHIIOSH301I.
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3agaua 6.4.
0)
CHa CHs
H3C_C_CH3 CHZ-(H:_CH?’

AIBr3
+ H3C—C|)H—CH2-Br —_— > +
CHs;

mpem-6yTunéeHson

OCHOBHOM NpPoAYKT
1) o6pazoBanue eKTpoduIa;

® neperpynnupoBka
H3C—CH—CH2'BF + AlBr3 —@> H3C_CH—CH2 >
éHs - AIBry (I:Hs anKnnbHbIN cOBUT
®
- H3C—(T‘,—CH3
CHj;
2) MEXaHU3M peaKIuu Sg:
G G "
+ HC-C® — @® C—CHz —— C(CH )—’
| | 3/3 H+
CH3 CH3 -
CH;  m-KOMMnekc G-KOMMIEeKc
i
CII—CH3
-
a) B) r)

CH,CHy CH(CHy), CH(CHj3),
CHCH ©/ ©/
©/C(CH3)2C2H5 C(CH3)3 ©/CH(CH3)2

171



©/CH(CH3)2

©/CH(CH3)C2H5

C(CHg3)3

J) M) H)
©/CH(CH3)C2H5 ©/CH(CH3)C2H5 ©—©
0) ) P)
00U oU Ov
c) T) y)

‘l’)
©/CH(CH3)2 <>

CH(CHa),
1)
CH -CH,4
CH-CH;  + <:|-|2c:H3
CH,CH HyC
I].l
CH(CHs), CH(CHa),
CH(CH3)2
CH(CHa),

X)
CH, CHs
©/CH(CH3)2 . <>

CH(CHj3),

C2H5 C2H5

CH(CHs), @
H(CHs),
b

CH(CHj3),

Q

CH(CHj3),
CH(CH3)2

CHy),
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3) 10)
H3C'H20_CH-CH3 CH3 CH3
C(CH3),C3H5

C(CH3),C3H5

rMaBHbIA NPOOYKT

XumMumnyeckmne csoncTea

CHs CHj
+ HNO; — > +
NO,

n-HuTpoTonyon O-HUTPOTONYyON

3agauya 6.5.
a)

CHs

Oo6pazoBanue s71ekTpoduia:

HNO; +2H,S0, === NO,* * 2HSO, + H3O"

MexaHu3M peakiuu Sg:

CH3 CH3 CH3
+ N02+ —_— ©N02+ e —_—
-H*t
1> =NO,
NO,

T-KOMMJ1eKC G-KOMMJ1eKC

CHj

r) I3MeHeHne cBOOOTHOM SHEPTUH B XOJI€ PEaKIIuu OpOMUPOBaHUS OEH30Ja:
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3HepruA

Oh+ B
PhEr +HT
FoopaWHaTa peakuMm
0) B) r)
CH,CHs (|3H2CH3 |CI Br
+
| P P
|
NO,
hy) e) x)
COCH; CHs |CH3 SO5H
Br
o
=
|
Br
3) n) K)
CHs C|:H3 0 CHs CHs
SO3H C COCH;
Ot oo O Ej
=
SO3H COCHg
J) M) H)
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CH(CHz), CH(CHy),

NO,
+
NO,

SO-H
0) )
CHs CHs CH;,
SNOAEN®
= =
i N0,
| CH,
) T)
CH3 'l\loz
| N
=
Cl
CHj
¢) X)
C(CH3)3  C(CHj3)3 C|:HZCH3
NO,
+
7 No,
NO, CH,CHj
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i-Pr i-Pr
SOzH
+

CH,CH; CH,CHj
SOsH
+
SO4H

p)

C(CHgy)3
SOsH

+

C(CH3)3

SO5H

)



) 111 1Y)

CH,CHg $H3 ?Hg
| AN (\ N02 (\rBr
/ = /
S0H HC~ > “CH, HC~ > “CHj
CH,CH,
10
CH(CH3C2H5 CH(CH3)CoHs H,C—C(CH3);  HC—C(CHs)s
3agauya 6.6.

a)

1) BpomupoBaHue B sIpo:

CHz'CI:H_CH3
ST
Br

CH2-(|3H—CH3 FeBr, n-n3o06yTnndépombeHson
CHj + Br, — +

Br
CHz'?H_CH:g
- CHj

0-n306yTnN6GpombeHson

2) BpomupoBanue B O0OKOBYIO IICTIb:

CHy-CH—CH CH—CH—CH,
©/ CHy,  + B, —— ©/ CH,

1-6pom-2-meTnn-1-peHmnnnponaH
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Mexanusm Sg.

hv
Br, — > 2Br

CHy"CH—CH;z . CH—CH—CHj,
+ Br — > !
©/ - HBr CHj
CH- CH—CHj CH=GH=CHs
©/ + Br, —> CH3 + Br
0)

cl
CH,-CH(CHg), CH,-CH(CHg), CHCH(CHs),
1 /@ : 2 ©/ &
cl
B)
2
1 C3H7 C3H7 2. CI:HCHZCHE»
+ NO,
O,N
r)
SR ealcallRter:
02N
1)
T
| /©/CH CH3 ©/CH CHs ©/C_CH3
e)
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CH CH3 CH CH, C—CH
2 L
CH . Cl

Br
| O‘“g SN o
+ Br
Br
K)
NO,
C4H9 C4H9 2 ?H_C3H7
1. + N02
O5N
J)
Cl
1 C4H9 C4H9 2 C':H_C3H7
' + ' Cl
Cl
M)
Br
CH,-CHs CH,-CH3 CH—CHj,
WO SOL
Br
H)

178



1 (I:H_CZHS CI:H_CZHS
. /©/CH3 + CH3
O,N

CH—CHj

-
®;
N
Z
O-
I
[N
+

/L::j/CHCHK}gb [i:j/CHCHK}b
| :: ,CHZCHZCHg f: CH,CH,CH,
Br
Br
CH(CH5), ©/CH(CH3)2
+
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Br

CH3
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©/CH CH2 CH3
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. CH- C2H5 CH—=C,Hs (.: C2H5
TR R s
Cl
X)
I
CH- C2H5 CH—=C;H, C- C2H5
1, /©/ CH, ©/'
Br
)

NO,
1 /©/C5H11 ©/C5H11 5 ©/(|3H—C4H9
+ NO,
O,N
Br
/©/C5H11 ©/C5H11 5 ©/C|3H—C4H9
+ Br
Cl
1 /©/C5H11 ©/C5H11 5 ©/(EH—C4H9
+ Cl
Cl

1)
NO,
CH,),CH(CH
1 . (CH2),CH(CHy), (CHa)z (2 o2 CHCH,CH(CHy),
. |
o (b,
O,N

3)

Br CH(CHy), CH(CHa)2

CH(CH3)2

|
C\H Clj cC
R T O
Br



CH
[0 d—ch CHs
C_CH3 \ 3 |
1 \ + CH3 2 C_CH2C|
. CH3 . I
Cl CH,
[MpaBuna opueHTaumn
3amaua 6.7.

a)
(_om

Cr

(\.C')-C-CHg

oy

NI

i«c-cm

OH-rpymnma oxa3piBaeT aKTUBUPYIOIIEE BIHSHHE Ha
OCH30JPHOE KOJNBLO B pEaKIuiX Sg, IOCKOIBKY
DIIEKTPOHOOHOPHOE  BIUSHHE IO  PE30HAHCHOMY
MexaHusMmy (+M) mpeobOnanaer Haj 3JIEKTPOAKLENTOp-
HbIM HWHAYKIHOHHBIM 3¢ dekrom (-1). OH-rpynma
HampaBisieT BXOMSAIIUN dJIeKTpodwsi B o0- U K-
TIOJIOKECHHUS.

OCOCH;3-rpynna oka3bplBa€T aKTUBHUPYIOIIEE BIHSHUE
Ha OEH30JIbHOE KOJIBLIO B PEAKUMAX Sg, MOCKOJBKY
ANEKTPOHOJOHOPHOE  BJIMSHUE 1O  PE3OHAHCHOMY
MexaHu3My (+M) mpeoOiiaiaeT HaJl AIEKTPOAKIIENITOP-
HBIM UHIYKIMOHHBIM 3¢ dextom (-1). OCOCH;-rpymma
HampaBisieT BXOASIIUA d3JeKTpopua B o- U N-
MOJIOKEHHUS.

COCH3-rpymnma oka3pIBaeT J€3aKTUBUPYIOIIEE BIUSHUE
Ha OEH30JIbHOE KOJIBIIO B peakmusXx Sg 3a cuer
ANIEKTPOHOAKIIENITOPHOTO BJIMUSIHUS TI0O PE30HAHCHOMY
Mexanusmy (-M).

COCHj;-rpynna HampaBisieT BXOIAIINN dJEeKTpoduII B
M-TIOJIO’KEHHE.

[Tpumeps! HanMCaHUsI PE30HAHCHBIX CTPYKTYP:
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1) peHon

©) ) )
OH OH OH OH
O—-0—~0—Ur
©

2) arleTaHUII]

©
/ @ /O @ 7
NH-C! HN=—C —C_
CH, CHj, | @CH3 R
> - -
@ O
/7
HN—C_
| CH,
<>
©

3) x;mopOeH30I1

©) ) ©)
Cl Cl Cl Cl
B e e e
©

4) HUTPOOEH30]1

e %/o@ N o° N _o°
>0 o) ™0 ™0
- ~ ® -~ -~
o

5) mudeHnnaMmux
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OO0 OO
LFooto -
T — ey

i H
NH O N
CHj;
i c:H3

../CHg
OO O

(?.
C,H OC,H C.
Jesle Nulle A
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p)

0y
Fs Ce:.
SaNe ke
S
(\ H g—C‘OH
b
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: 3 0y
OC2H5 G C\{:.

3) [::f [::f J NH;

f\iHCGHs (BH C(CHa)3
g O U

3agauya 6.8.

a)
COOH COOH
S >0 ™
SO3H

COOH

t “SO4H
COOH
AKCI HZSOQ SOsH ©/503H
A|C|3 KMnO4

COOH COOH
AlkCI KMNnOy4 [:E] _H,S0,4 [:E]\
2 —_—
AlCl3 SOzH
Alk
AlKCI H,SO, KMnO,
3 AICI,
SOzH 803
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6) xmopupopaHue — CyIb(pUpOBaHHE — O- H N-XJIOPCYIIbHOKUCIIOTHI

Ccy/b(UpOBaHe — XJIOPHPOBaHHE ~> M-XJIOPCYIIb(HOKHUCIOTA

B) AJKWJIUPOBAHHE — HUTPOBAHNE —> OKUCJICHHE —>

—— 0- U n-HUTPOOCH30MHBIC KHCIOTHI

ATKHJIMPOBAHUE — OKUCIIEHUE — HUTPOBAaHWE — >
—— M-HUTPOOEH30MHAs KUCITOTa

r) aJIKAIMPOBAHUE —>  OpOMHpPOBaHHWE — > OKHCIICHHE — >
— 0- ¥ n-0poMOECH301HBIE KHUCIIOTHI

AJKHIIMPOBAaHHE — OKHCJICHUE —> OpoMHpOBaHHE —

—> m-OpoMOeH30iHasT KMCIIOTa

) OpPOMHUpPOBAHWE — HUTPOBAHHUE — O- U N-OPOMHHUTPOOEH30JIBI

HUTPOBaHHE — OPOMHUPOBaHHE — M-OPOMHHUTPOOEH30II

€) XJIOpHPOBAaHHE — HHUTPOBAHUE —> O- U N-HUTPOXJIOPOCH3O0JIBI

HUTPOBaHUE — XJIOPUPOBAHHE — M-HUTPOXJIOPOEH30I

) OPOMHPOBAHUE —» CYIIL(PUPOBAHUE —= O- U n-0poMOEH30JICYTb()OKUCIOTHI

cynbhupoBaHne— OpOMUpPOBaHHE—> M-OpPOMOEH30JICYIb(POKHCIOTA

3) aJKWIMPOBAHHE — HUTPOBAHHWE — XJOpHUpPOBaHHE (Sp)—

—> 0- U N-HUTPOTPUXJIOPOEH3OJIBI

ATKUIMPOBAHNEC — XJIOpUpoBaHue (Sp)— HUTpOBaHUE —>

——— M-HUTPOTPUXJIOPOECH30I

M) METUJIMPOBAHHE — > METHJIMPOBAHHE —> OKHCJICHUC —>

— OpoMHpOBaHUE — 3-GpoM-4-MeTHIOEH30MHAs KKCIIOTa

K) MeTHIMpOBaHHe — > CYJIbL()UPOBAaHHE — GPOMUPOBAHHE —>

—> 2-MeTuJI-5-0poMOEeH30JICYTh(HOKHUCIIOTA
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.]'I) MCTUIIMPOBAHUC — > XJIOPUPOBAHUC —> OKHUCJICHHC — >

— HUTPOBaHHC —> 3-HUTPO-4-XJIOPOCH30MHASI KUCIOTa

M) aJKWIMPOBAHHE — HHUTPOBAHHE —» XJIOPUPOBAHHE —

—> OKHCJICHHEC — 4-HUTPO-2-XJIOPOCH30MHAsI KUCIOTA

H) alleTUIMPOBAHWE — > HUTPOBAaHHE — > M-HUTPOALCTOPEHOH

MEeTHWIIMpOBaHKe — ALCTHIMPOBaHHE — O- U 71-TOIMIIALETODECHOHBI

0) METHIMpPOBaHHE — > OpOMHUpPOBaHHE — OKHCIICHHE —>

— HMUTpPOBaHUEC —> 3-HUTPO-4-OpOMOEH30lHAas KUCIOTa

M) METHIMPOBAHME — > Cyib(UPOBAHHE —> OPOMHPOBAHHE —

—> 3-Opom-4-MeTUI0EeH30JICYTH(OKUCIOTA

p) AIKWIMPOBAHME —  HUTPOBaHHE — CyJIb(UpOBaHHE —>

— OKHCJICHHC —> 2-cynb(o-4-HUTPOOEH30MHAsA KUCI0Ta

C) AJKWINPOBAHHUC — XJIOPUPOBAHUC—> OQKHCJICHUEC —>

— xjopupoBanue —> 3,4-muxsIopOeH30MHAs KUCIOTa

T) MeTUIMpOBaHHEe — > XJIOPHPOBaHHUE (Sg)

— xyopupoBanue (Sg) — 0- M n-XJIOPOEH30TPUXIIOPHIbI
METWJIMPOBaHHE —> XJIOpUpoOBaHUE (Sg)—>

— XJIOpUpOBaHUE (Sg) — M-XJIOPOEH30TPUXIIOPH L

y) MeTunupoBanue— > OpomupoBanue >

—» xjopupoBanue (Sg) —— 0- U n-0poMOEH30TPUXIIOPHIBI

METHUJIMPOBaHUE — XJIOpHpoBaHue (Sgp)—

— OpoMupoBaHne —> M-OpOMOEH30TPUXIOPH]L
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¢) ankuiupoBanue ——= OPOMHUPOBAHHE — OKKCIICHUC

—> OpomupoBaHue—> 3,4-n1uOpoMOEH30MHAsI KUCTIOTa

X) aIKWIMPOBAHHE — XJIOpUpoBaHue (Sg) — XJIopupoBanue (Sp) —

— xyopupoBaHue (Sg) —  3,4-1uxJI0pOEH30TPUXIIOPULL

) AIKWIHpOBaHUEe — OpomupoBanue (Sp) —=Xnopuposanue (Sg) —=

— OpomupoBanue (Sgp)—>  3,4-1uOpOMOEH30TPUXIOPHL
4) XJIOpPHPOBaHHE — > HUTPOBAHHE — XJIOPUPOBAHUEC —

— 2,5-TUXJIOPHUTPOOECH30JI

) cynb(upoBaHre — HUTPOBaHHE—> OPOMHPOBAHHE —>

— 3-HuUTpO-5-0poMOeH30IICYIb(POKUCIOTA

1I) aJKWINPOBAHHE — HOJHMPOBAHUC —— OKUCIICHUE

— uoaupoBanue — 3,4-nuKr010€H30MHAs KHCIIOTa

3) HHUTPOBAHHUC — > BOCCTAHOBJICHNC —> alCTUIIUPOBAHUEC —

— XJIOpUPOBAHUE (Sp) —— TUAPOIU3 —> n-XJIOPAHINH

HUTPOBAHHE — XJIOPUPOBaHUE (Sg) — BOCCTAHOBJIIEHHE —>

—> M-XJIOPaHUJINH

10)  aIKUIMPOBAaHHE — > OKHCIEHHEe ——= HUTPOBaHUE—>

— OpomMupoBaHue (Sg) — BOCCTaHOBJICHUC
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3axaua 6.9.

a)
g
aHUNWH
N\ ~CH;
u%
auetaHunug
Ca
Xnop6eH3on
Co
@]
HUTPOGEH30n

HanOoJIbIIIee JOHOPHOE BIIUSIHHUE 3aMECTUTEISI, Clie-
JIOBATEIHHO, HANOOJIBITIEE AKTUBUPYIOIIEE BIUSHUE
3aMECTHUTEIIS B PEaKIUIX Sg;

JOHOPHOE BIIMSIHUE 3aMECTUTEIISI, HO MEHBIIIEE, YEM B
AHWJIMHE 32 CYET HEKOTOPOTO aKIeNnTOpHOTO Y PexTa
ALETUIIBHOW TPYIIIIBL;

0COOEHHOCTBIO XJIOpa SIBJISIETCS TPOSIBJICHUE KaK
noHopHoro BiausHug (+M 3¢ dexr), Tak u
akrentopHoro (-1 adpdexr), mpuuem -1 npeodnagaer
Hajg +M

HauOOJIbIIIEEe aKIIETITOPHOE BIUSHUE 3aMECTUTEIS
(-M, u -l adekTrl), cremoBaTeILHO, HAUOOJIBIIICE
JI€3aKTUBUPYIOIIEE BIUSHUE 3aMECTUTENS B
peakumsx Sg;

Ha ocHoBanuu IMPUBCACHHLIX BBIIIC JOBOAOB pPACIIOIaracM apOMAaTHYCCKHUC

COCOIUHCHUA B

CICAYIOIINE  PSIBI

0 TMAJCHUI0 HUX PEaKIMOHHOU

CIIOCOOHOCTH B peakuusax Sg:

©/ ©/N\C/CH3 ©/CI ©/N\o

naJieHUe PEeaKIMOHHON CITIOCOOHOCTH B PEAKIUAX Sg

OH O\C/CH3 C=N COOH
0 @ @ O T
3 4

naJieHue PEaKIMOHHON CIIOCOOHOCTH B PEaKIUAX Sg
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2
OH OH CH, C.
» O O O O
OH
1 2 3 4

naJIeHue PEeaKIMOHHON CITIOCOOHOCTH B PEaKIUIX Sg

CHs CH, Cl Cl
CHj; Cl
1 2 3 4

MaJieHUe PEeaKIMOHHON CITIOCOOHOCTH B peaKIUsIX Sg

NH2 N02 N02 N02
:E NH, NO
1 2 3 4

najieHue peaKIMOHHON CIIOCOOHOCTH B peaKIUsIX Sg

OCHg CCl;

O 0 O C

NaJieHUE PEaKMOHHON CITIOCOOHOCTH B PEAKIUAX Sg

COOH

O O O C

najieHUe PEeaKIMOHHON CITIOCOOHOCTH B PEaAKIUIX Sp
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Hs;C. _CH H;C. .CH +
3 N 3 3 CH 3 0 H3C NH CH3
O ® o
1 2 3 4
'

MaJIcHUe peaKuHOHHoﬁ CIIOCOOHOCTH B PEaKIUIX Sg
OCH,

.0 0 O O

o
MaJieHue PEakIMOHHON CIIOCOOHOCTH B PEAKIUAX Sg
OH CH, Cl NO
1 2 3 4
'

najieHue PeakMOHHON ClIOCOOHOCTH B peakuusix Sg
CHj CHa CHj | 0
0., 0, O g”
» (J
CHs |
1 2 3 4 5
na):[eHHe peaKuHOHHoﬁ CIIOCOOHOCTH B peaklMsIX Sg

585 &

2 SO,H

najicHUe PEeaKIMOHHON CITOCOOHOCTH B PEAKIUAX Sp

OH CH, OH CHs o
/,
c.
H) ©/ OH
HO OH HiC CHj
1 2 3 4 5

y

NaJICHUE PEAKLIMOHHOM CIIOCOOHOCTH B peakLUsiX Sg
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s @ callea

naJieHUe PEeaKIMOHHOU CITOCOOHOCTH B PEAKIUAX Sk

OCHj3 COOH COOH
i f i COOH i COOH
COOH

3 4

[MaacHUcC peaKHHOHHOfI CHOCOﬁHOCTI/I B pCaKIUAX SE
OCHj, OCHj3

" © @ @

naJieHue PeaKIMOHHOM CIIOCOOHOCTH B peaKuHﬂx SE
OC,Hs OC;,Hs OC,Hs

OC,Hg
3 NO,
NaJiIeHUe PEaKIMOHHON CITIOCOOHOCTH B peaKIusiX Sg
NH; Cl SO3H
1 2

MaJICHue PEaKIIMOHHOM CITIOCOOHOCTH B PEAKIUIX Sg
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y)

$)

1)

© saaleslen

3 4
>
NIaICHUE PEAKIIMOHHOM CITIOCOOHOCTH B PEAKIMSIX Sg
NH, H N
N~c-CHs Br NH3
I
1 2 3 4
’
MaJIeHUE PEaKIIMOHHON CITIOCOOHOCTH B PEAKIUAX Sg
OCH;
II
naz[eHHe peaKuHOHHOﬁ CIOCOOHOCTH B peakuusix Sg
i
4
’
NaJIeHUe PEaKIIMOHHOM CIIOCOOHOCTH B peakLUiX Sg
SH SH SO3H SO3H
1 2
>

MaJICHUEe PEaKIMOHHOW CIIOCOOHOCTH B PEAKLUAX Sg
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OH OH CHs O
C.
O, O O O™
OH
1 2 3 4

'
MaJIeHUE PEaKIMOHHON CITIOCOOHOCTH B peaKkIusixX Sg
OH OH NO, NO;
z @ @ @
NO,
1 2 NO, 3 4
>
[a/ICHUE PEaKIIMOHHOM CITIOCOOHOCTH B peakLusix Sg
OCH; CHs Cl O
I
e
» S
1 2 3 4
!
NaJICHUE PEAKIIMOHHOM CITIOCOOHOCTH B peaklusixX Sg
OH CH, NO, CCl3
1 2 3 4
’

MaJIeHUE PEaKIMOHHON CITOCOOHOCTH B PEAKIUAX Sg

3agauya 6.10.
a) PasHbpiMu 3HaukamMu 0003HA4YaeM TMIOJIOKEHUS KOJIbI[A, B KOTOPHIE
3aMeCTHUTelNb HampasisieT aiekTpoduir. Hanpumep, nis coequnenus (4), as
Cynb(dorpyrnibsl BeiOMpaeM 3HaK (+), a Uil [IMAaHO-TPYIIBI 3HAK — TOYKA.
Tawm, T/ie 3HaKu COBNAIM (CTOSIT B OJTHOM TIOJIOKEHUH KOJIbIA) — OPUEHTAIIUS
corJlacoBaHHas; TaM TJie 3HAKW HE COBMAJIM — OPUCHTAIINUS HECOTJIACOBAHHAS.
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CBr;
L]
[ ]
CH
+ 3
Hecornac. corfiacos. corfiacos. Hecornac.

[IpumMepnl peakil XJIOPUPOBAHUS:

ci

CHs AICI, CH, CHj
+ Cl, —> + + HCI

CHs cl CHs CHa

CBr3 CBr3
AlCI,
+ Cl, —> + HCl
NO, cl NO,
NO,
OZN\©\ HO3S\©/CH3 HO\©/CH
CH;
corJiac. corJjac. HEcCorjac. corJjac.
B)
COCH3 NH—COCH;
COCH OCOCH3;
corJjac. HECcorJjac. corJiac. HEcCorjac.
r)
C\©\ CI\©\ /©\ /©\
C(CHa)s CH; HO OH OHC OH
HEcorjac. HECcorJjac. corJiac. HECcorJiaac.
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1)
NO, NO, COOH NH,
o Q
CHj
NO, CCly
corJac. HECOorac. HECOTJIac. corJac.
e)
SH
©iOH cl |\©/C|
CHj NO,
Cl
HecorJ1ac. coruac. Hecor1ac. coruac.
K)
NG ar H,CO (H5C),N
CHO N(CH3),
COCH,
Hecor1ac. HecorIac. coriac. corjac.
3)
NO, NO,
/©\ /©/ o ©\
O,N NO,  O,N CH,CH;3
NO,
corJac. corjac. HecorJIac. corjac.
H)
Br Br Br CCl,
Br @\
Br Cl
COOH
HECcorJ1ac. corjac. corjac. HECOII.
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K)

N OH NO,
/©/C(CH3)3 H3CO\©/N(CH3)3 COCH;, @\
HsC CCl3
HECOorJac. HECOoTIJ1ac. corJiac. corJiac.

J1)
Cl
SN
OCH; Cl OCzHs
COCH;
HEcorjac. HEcoriaac. coriaac. HEecorac.
M)
CHs CF,
; _COOH CHs i
SH SOzH NO, OH
HEcorJac. corJjac. HEcorjac. corJiac.
H)
OH OH OC2H5 803H
ﬁj @L [
NO, NHCH,
NO,
corJjac. HEcorJjac. corJac. HECOTIJI.
0)
Cl
OZN\©/CH3 H3C\© OHC\©/COCH3
CH, OH
HEcorJiac. corJac. HEcorac. corJjac.
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)

CH;
HO. : OH ; SOzH i O=N : ClI
SH

SO,H
coriJiac. coriJiac. HECcOorJac. corJiac.
p)
CHj, CHj, CH; NHCH;
[f:j/COCH3 :i
COCH,
COCHj, |
COrJiaCosB. HECcOorJac. CcorJjacosB. HECOIJIaCOB.
c)
H,COC O-C—CHj Br FiC COCH; COOH
|G OAR O AN O]
H3C H,C
HEcorJac. HEcorJiac. corJac. corJjac.
T) CH,4 CH,4 CH,4 NH,
C H3 Br
CH,4
HEcorjiac. cormiaac. Hecoriaac. corjiaac.
y)
O Cl COOH OCHj;
O=N N OCH
\[::j/ CHs 8
OCHj, CHs
HEcorJiac. HEcorac. corJiac. HEcorjac.
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})

9 N(CHj3),
OC,H C. COCH
Q h o /©/ |
HaC HiCHN
COCHj, CCl3
Hecorac. corJjac. corJjac. corJjac.
Cl Cl cl C,Hs
Cl
CN _C=
Hyc” O
Hecoriac. corJjac. corJac. corJiac.
1)
N(CHj3),
@ QCOOH <> ©
corJjac. corJac. HecorIac. corJac.
)
OH OH NH, CN
" Q. O O
_O
¢
H OH CH
Hecoriac. Hecoriac. Hecoriac. COTIJIacoB.
1ir)
: > : COOH i i
C(CH3)3
corJiac. corJjac. corJiac. Hecorac.
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COOH F
OCH; CN
corjiac. Hecoriaac. Hecoriaac. cormiaac.
3
Cl CHj
i : :CH3 i Cl
OCH,4 CHs
corJjac. HEecorJac. HEcoraac. corJjac.
CFj NO, NO,
OC,Hs C,Hs CaHs
C2Hs
HECOI'JI. coriJac. corjac. HEcorjac.
OnpepeneHne CTpyKTypHOM OOpMyrbl
3agaua 6.11.

a) C10H14: 120+ 14 =134

OtBer:
CH3 CH3

Ui

CH,-CH,-CH3 CH(CH5),
CioHa4 CioH14

N-TIPOIUIITOIYOJI
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CHs COOH CHs COOH
chr207 K2Cf207
CH,-CHp-CHy COOH P\ COOH
HsC" CHs
[O] (O]
CHs CHs
COOH COOH
0) CoHy B) CoHy» r) CoHg
C|:H3 A CHs |CH3
- > C
N AN
H5C CH, HsC CHg |
CHs
CoHis
CHj;
H3C/\/\CH3
)I) CgHgCI e) CgHg )K) C8H6
C|:I C=C-CHs4 C=—CH
| N
=
|
CH,-CH;
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3) CioHa4 n) CoHyp K) CgHs
?FQCHg CH,-CH=CH, H=CH,
| A
__
|
CH,CH,
a) CyHg M) CgHg
CH,-C==CH H=CH,

H) O6mas ¢popmyna apenoB — CyHzn6; 12n+2n—-6=106 =>n =8
Hua CgHyy mosmydyaem  crienyromme  HU30MEpHBIE  apOMaTHUYECKHe

YTJIEBOJIOPO/IbI:
CH
CH CH,-CHs

NnentuduuupoBaTh BO3MOXHBIE H30MEpPbI MOXKHO 10 MPOAYKTaM UX
OKHCJIEHUS, KOTOPbIE UMEIOT PA3JIMYHBIE TEMIIEPATYPHI [IABICHHUS:

COOH COOH COOH
[f:l\ [:Ej/COOH
;: COCH
COOH COOH
Tw  BO3r.300°C 122,5°C 346 °C 191°C
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CHs

0)
CHs CHg;
i i H,;C CH;
Cl

CH,-CHj

PasmuunTh MaHHBIC COCIUHCHHS MOXKHO IIO TeMIlepaTypaM IUTaBIICHUS
IPOAYKTOB UX OKUCJICHHS (CM. BapHuaHT (H))

)
|Br CH3 CH2'CH2'CH3
| AN
=
CH,-CHs
Cwm. BapuaHT (H)
p)
| |
X niimn S/~
H, C/\l/\ HaC /7/
CHa HsC
Cngo C8H10
c) CoHy, T) CgH1p
CH,CHs
CHs |
| AN
=
HsC CHj
y)
H;C. __CH
CH, 3G~ zCH2
H3C CHj;

CriocoObI oTiinuws cM. (H)
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) CioH1s

CH,CH,
©\CH CHj l (CH2)2CH3 CH(CHj3)2
X) C14H10 u) C1OH8

)

CHj CH, C(CHa)3 C(CH5),CH,CHs
©+ HsC— c CH,OH -1~ ©/ ©/

CHs

O6pazoBanue eKTpodua;

CH; . CHy CH;
H neperpynnupoBska |+
H3C C CHon —>H3C C CH2 > H3C_H2C_CI:
CH3 CH3 CHs,
m) CygHi4 ux) CyoHyy 3) 10)
©/CH(CH3)C2H5 ©/C(CH3)3 CHg C,Hs
CHs

3agayn noBbILLEHHOW CITOXHOCTHN

3amaua 6.12.
a) 2,4,6-Tpunutpo-3,5-1umeTun-mpem-0yTHIIOCH301.
CHs CHj

(CHS)ZC CH; HNO3
CHs (H3C)3C Hs  (H3C)sC

BriOpanHnas mocienoBaTeIbHOCTh NPEeBpALLICHUN O6’b${CH$IeTC$I TE€M, 4YTO B
peakuusix Sg B apOMAaTHYECKOM pSAY 3aMECTUTENU-IOHOPBl aKTUBUPYIOT
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OCH30JIbHOE KOJIBLIO, MOCKOJBbKY CTaOUIM3UPYIOT TMOJOXKHUTEIbHBIN 3apsij,
BO3HMKAIOIINKA B aKTUBUPOBAHHOM KoMmIuiekce. llepBoHauanbHOE BBeIEHUE
HUTPOTPYIIBI  (3aMECTUTENb-aKLUENTOP)  3aTPyAHSIET  IOCIEAYIOIIee
ANEKTPOPMIBHOE 3aMEIIeHre, MO3TOMY HEOOXOAWMO BHauaje IPOBECTU
ATKWINPOBAHKE, A 3aTEM — HUTPOBAHHUE.

COOH COOH
CH3C| © KMnO, @ Cl, @\
AICI3 AICI5
hv 3(:|2 L|AIH4
CCI3 CH,OH
cl
AICI5|Cl, | He
CClg CH,CI
cl Cl

t°C| 3 H,0

04—

OOH

Cl
B)
1) 2-metunOyranon-1
H* @
CH3-CHy-CH(CH3)-CH,0H —— CH;-CH,-CH(CH3)-CH,OH, ——=

@ neperpynnmpoBka @
CH3_CH2-CH(CH3)_CH2 > CH3-CH2-(CH3)2C

2) 3-MeTunOyTaHo-2
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H* ®
CH3-CH(CH3)-CH(OH)-CH3 — CH;-CH(CH3)-CH(OH,)-CHy —

_H2
® neperpynnupoBka ®
CH3_CH(CH3)_CH_CH3 > CH3-CH2-(CH3)2C
3) 3-meTnnOyTanoi-1
H* @ @
(CH3)3C-CH,0H ——  (CH3)3C-CH,OH,—> (CH3)3C-CH,—™
-H,0
neperpynnupoBka ®
> (CH3-CH,-(CH53),C
4) 2,2-nuMeTrinpornan-1-om
H* @
CH3-CH(CHj3)-CH,-CHOH ——= CH3-CH(CH3)-CH,-CH,OH, ——>
-H,0
® neperpynnmpoBka @
CH3-CH(CHz)-CH,-CH, > CH,-CH,-(CH3),C
r)
H* ® ©
(CH3),C(OH)-CH=CH, — (CHz),C(OH,)-CH=CH, _>H o (CH3),C-CH=CH,
-Ha
© @
EJ(CHS)zC—CH:CHZ ©/C(CH3)2'CH:CH2 t C(CHz),-CH-CHj3
®
- - CH(CH3)-C(CH3)-CH
neperpynnmp08'53©/CH(CH3) C(CH3)-CH3 CgH, (CHg)-C(CH,)-CHs
)
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OH

OH
KMnQO4(BOAH.pp)

H, Br,/CCl,
e () e .
l Br
©:COOH
COOH

e) Jlna onpeneneHus AapOMAaTUYHOCTA  OPraHUYECKOTO  COEAUHEHUS
IPUMEHSETCS IPaBUIIO XIOKKEIS,, KOTOPOE TOBOPUT O TOM, YTO B CBA3BIBAHUU
JOJDKHO y4acTBOBaTh (4N+2)m anekTpoHOB. COTiacHO 3TOMY MPaBUIY,
apOMaTHUYECKHUM SBIIIOTCS coenuHenus b u E.

) [IpoaykTOM naHHOM peakuyu SBISECTCS

Elsr
CH-CH,-CH3;

208



=

BUBJTMOTPA®UYECKUA CNUCOK

byapymxkax I1. 3agaun no xumuu. — M.:Mup, 1989. — 341 c.
Ksannesckuii 3., [llapmianeBuu T., Kuemkosckuii P., 'oner M.,
Kpaesckuii O., Y huansckuii B. [lonbckie XuMudeckue OJUMITHAIBL. —
M.:Mwup, 1980. — 533 c.

IToranos B. M., Tarapunuuk C. H., ABepuna A. B. 3angauu u
YIPa)XHEHUS 110 OpraHudeckon xumuu. — M.:Mup, 1989. — 224 c.
Bompocs! u 3agaun no opranndeckoit xumun/Ilox pea. Cysoposa H.H.
— M.:Bpicmr. mik., 1988. — 255 c.

Moppucos P., boiin P. Opranuueckas xumus. — M.:Mup, 1974. — 1134
C.

Kum A. M. Opranunueckas xumus. — HoBocubupck: Cub. yHUB. u3-
B0, 2001. — 814 c.

Tepnen A. CoBpemeHnHas oprannyeckas xumus, T. |.— M.:Mwup, 1981 .—
678 c.

209



YyebHoe n3gaHve

CAPbIYEBA Tamapa AnekcaHgpoBHa
TVMOLLEHKO Jlapuca BnagumuposHa
YANKOBCKWMW Butonba Kasummposiny

LUTPbIKOBA BukTopus BukroposHa

CBEOPHUK 3AAY NO OPTAHUYECKOW XUMUK
C PEWLEHNAMMW. HACTDb 1
ANMUOATUYECKUE N APOMATUYECKUE YINEBOOOPOAbI

YuebHoe nocobue

HayyHbIn pegakTop
LOKTOP XMMWUYECKMX HayK,
npodpeccop B.L. @unumoHos

Penaktop
KomnbtoTepHas BepcTka
[n3ainH 0bnoxku
OrtnevataHo B U3patenbcTtBe TIY B nonHOM COOTBETCTBUM
C Ka4yeCTBOM NPeAoCTaBNEHHOro OpUriHan-makerta

lMoanucaHo K neyatw ®opmat 60%84/16. Bymara «CHerypoukay.
Meyatb Xerox. Ycn. ney.n.. Yy.-u3a.n..

3akas . Tupax 9K3.
TOMCKWIA NONWUTEXHUYECKUIA YHUBEPCUTET
Cuctema MeHeKMeHTa KayecTBa
ISO 9001 TOMCKOro NONIUTEXHUYECKOTO YHUBEPCUTETA CEPTUMLMPOBaHa

Registered

NATIONAL QUALITY ASSURANCE no crangapty I1SO 9001:2000

M3AATEAI:CTBWTI1Y. 634050, r. Tomck, np. JlenuHa, 30.
Ten./dakc: 8(3822)56-35-35, www/tpu.ru

210



