3apaHue 32 (ElN3)

Peaknuu, MOATBEPKIAIOIIHE
B3aMMOCBSI3b OPIraHUYECKHX
COeIMHEHUU

(LIeTI0YKa MPEBPAILCHUS ITI0 OPraHUKE)
S 0asL10B

( mo 1 3a KaxxJ10€ YpaBHECHHE)



NAMATKA!

[1onycTUMO MCMONb30BaHME Pa3HbIX CTPYKTYPHbIX
dbopmyn: pa3BepHyTas, COKpalleHHas, CKeneTHas.

lonycTMmo ncnonb3oBaHMe MONEKYNAPHbIX
dopmyn npocTenwinx npeacraButenem romonor.
pagos: CH4, C2H2, C6H6, C2H50H, C6H1206

Iﬂ,OI’IYCTVII\/\bI dJ/ibTePHaTUBHbIE BAPUAHTbI pelleEHNA,
HE NMpoTuBopevame ycaosumio

Ecan HanncaHo HEeCKO/IbKO YPaBHEHUN OAHOTO
npeBpaleHna, To nposepaetca TOJ/IbKO MNMNEPBOE.

3HAKU 1‘, \ , Kat MOXXHO He yKa3blBaTb
NIYYLLUE HE MUCATb, YEM HAMUCATb OLLIMBOYHO!!!



OT NpOCTOro K CAOXKHOMY...

3azaHa CaeAYIOLlAs CXeMa IIPeBPAilleHHil BeIlecTB:
X B0 sramans - Y - XJOpYKCYCHAS KMCIOTA

Onpegenure, KaKue U3 YKa3aHHBIX BEIECTB ABJAIOTCHA BemecTBaMu X u Y.

1) araHoBasi KHCJIOTA
2) ameTHJIenH

3) XJ0paTaH

4) xaopua KanbnudA
5) ameraTr HaTpus

3anumure B Tabiuuy HOMepa BHIOPAHHBIX BEIIECTB NMOJ COOTBETCTBYIOIMMH OYKBAMH.

Orper: | X | Y




BCE HE TAK NPOCTO...

Bo-nepsBbiX, HY*XHO 0OpPaTUTb MX BHUMaAHMWE Ha pAL peakuun, Hanbonee
Yacmo ecmpevyaroujuxcsa B LENnoYKax: TEPMMUYECKOE Pa3/ioKeHMe MeTaHa C
obpasoBaHuem aueTuneHa, B3aMMOAENCTBME LLLe/I04MN C
raJIoreHNPou3BOAHbIMMU, TMAPATALNA a/IKEHOB N aJIKMHOB, a/IKUIMPOBaAHME
6eH30na, NpPOKa/MBaAHWE COJIeN KapbBOHOBbLIX KUCIOT C  LLeIoYamMu,
AEernaporaioreHUpPoBaHMUE rasloreHNPOn3BOAHbIX, AeKAapbOoKCMAnpoBaHuMe,
OKUC/NIEHME NO KPaTHOM CBA3MW.

BO-BTOpPbIX, HAay4nTb Haxo4uUTb B LEMNOYKE OMKpbIMble (pazmeHmel.

OTKprTbIMM MOXHO CYHNTATb (I)paFN\EHTbI Leno4vykn, B KOTOPbIX U3BECTHbI
oba peareHTta, vinm ogmnH U3 peareHTos 1 oanH U3 NPOLAYyKTOB.

bbiBaeT, uTo YKad3aHbl UCXOAHOE BELWLEeCTBO, peareHT n NpoAaykKrT.
HaunHaTb peweHne uenoykn HyKHO MMEHHO C TaKUX (I)paFMGHTOB.
OcTanbHble 3BeHbA LEenoYKH A0CTPanNBatOTCA JIOTNYECKN.



IIpumep 1.
\ INEKMPOTUZ ™ +Clyceem +NaOH +H.0O Hy50,, 1<140°
CH3C OOH — X] > ( gHﬁ }X3 N Xg, (xomy) 5 X_1

B 5Toil 11enouke oaIH OTKPBITEII (PparMeHT — B3auMOAeIiCTBIIE 3TaHa C XJIOPOM:
3) C,Hs + Cl, —C,H5C1 (X;) + HCI
B pe3yiabTare clIeayIomniee 3Be€HO LEMOUKIT TOKE CTAT0 OTKPBITHIM:
4) C,HsCl (X,) + NaOH (Boan.) — C,H:OH (X3) + NaCl
OTKPELIOCE CIeAVIOIIEe 3BEHO:
5) 2C,HsOH (X;) %o 4" = C,Hs— O - C,Hs+H,0
Tenmepr BepHeMca K Hayaly [EeNOYKN H MPOAHAM3NPYeM BTOPYH PEAKIINMI — 3TO
3IEKTPOJIN3. DIIEKTPOIN3Y IIOJABEPrakTCA COJIM, KICIOTEI U MIEI0UYN. X; He MOKET OBITh HI
KIIC/IOTOII, HHI IMIEJIOYBI0, 3HAUNT, 3TO coib. C(CIeaoBaTelIbHO, II€pBasg peaklmmsa —
B3alIMOJACIICTBIE KIICIOTHI ¢ METAJIOM, OCHOBHEIM OKCIJJOM, OCHOBaHHEM M COJIBIO Dollee
crraboit krcaotel. Hampumep, CH;COOH + NaOH — CH;COONa (X;) + H,O
BTopas peakisa — 31eKTPOIIT3 COII, aHOIHBIII IIPOIECcC MOKHO 3aMicaTh Tak:
2CH;COO —-2e — C,Hs; +2C0O;,
[TonHnoe ypaBHeHne peakmun: 2CH; COONa+ 2H,0 — C,H¢ + 2CO, + 2NaOH+ H,




IIpumep 2.

1 2 3 ~ Cl, (FeCls . 0
IIK0KO3a > X, > X, > STHIIOeH307] — 21 =cb) > X, 0] > X,

B sTo0il 1lenouke TOMBKO OJHO OTKPBITOE 3BEHO — B3aNMOICIICTBHE 3TIUIOEH30Ma C
XJIOPOM Ha KaTalan3aTtope (MPOoAyKTOM MOKeT OBITh KaK OPTO- TaK H Mapa-XJIOPATILIOeH301):

4)

CEH:', + C‘lg —  C} CgH_{ (X3) + HCl1

Cremyromas peakiis — OKICIeHIe XJIOP3TILIOeH301a 10 X10pOeH30ITHOI KIICTIOTHI:
5) 5C1-C¢H,~C,Hs + 12KMnO, + 18H,S0, — 5C1-C¢H,~COOH + 5C0O, + 12MnSO, + 6K,S0, +
28H,0

Jlampiie pemraeM I[ENMOYKY OT 3 Peakunn K MEPBOI. ITIUIOEH30T IOTYYAT
aNKIIpoBaHneM OeH3oma. CrnegoBaTenbHO X, NN O€H30JI, IUTH AIKIUIHPYROIIIIT peareHT
(3TmiteH, ramoreHsTaH). [IpoanammsupyeMm, MOKHO a1 B 2 CTaguil MOJYYNTh U3 TIFOKO3EI
O€H3011, - 3TO He BO3MOXKHO. IIpoanami3upyeM, MOKHO JIII 113 TTIFOKO3EL B 2 CTaAIN IIOIYYUTh
3TIUIEH IIH ranoreHankad. /[a, BoamoxHo. Ha nepBoil ctaann HY;KHO MPOBECTH CHIPTOBOE
OpO2KeHIIe TTIIKO3BI, a Ha BTOPOIl — JernapaTallio 3TaHoa I MOTYyUYEeHIA 3THIICHA, IUIH
TIIPOTaTIOT€HIIPOBAHIIE 3TAHOIIA I MOIYUEHIIA TajIoTeH3TaHa.
1) C¢H,,06 — 2CO, + 2C,Hs;OH
2)C,H;OH — C,H,+ H,O (t, kat. H,SO4 (x)) nwmn C,Hs;OH+ HBr —» C,HsBr + H,O
3) CsHs + C;Hy —CsHs—C,H:s mma CsHg + C,HsBr — CsHs—C,Hs + HBr



IIpumep 3.

/ KOHcnaaen
KMnO,. H,0.t |~y _cOOK > >

CH;-CH;—(‘HEBI‘ — Xl

Ag NH OH \
_ (:‘H = (:\H |: ( 3)2] > }{5

B 53710l 11erouke ABa OTKPHITBEIX 3BEHA 3 11 D).

3) CH;-COOK + KOH — CH4 (X,) + K,CO;

5) CH=CH + 2[Ag(NH;),]OH — AgC=CAg(X;)+4 NH; + 2H,0
CrtanoBuTCcs oueBHAHOI peakiia 4) 2CH, — CH=CH + 3H,

B nepBBIX ABYX peakmiaxX MpONCXOAUT YKOpoUeHNe 1eni Ha 1 atom yriaeposa, B |
pPEAKIIIN BO3MOJKHO [ETHTIPOrajIOeHUPOBAHIE UM Tuaponan3. ['mapomnms IpHBOINT K
00pa30BaHNKD MEPBUYHOIO CHIPTA, KOTOPBIIT OKICIUTCS A0 MPOIIAHOBOI KICIOTHI I €€
COMIL, 3TOT BapHaHT HE MOJIXOJUT. JlernaporaaoreHNpoBaHUE IPUBEIET K 00pPa30BaHIIIO
IIPOIIEHA, KOTOPHIII PN JECTPYKTIBHOM OKIICJIEHHN B IIEJIOYHOII I HEITPaIbHOIl cpele
JaeT aleTar.

1) CH;-CH,-CH,Br +KOH (crmpt.) — CH;-CH=CH, + KBr + H,O
2) 3CH;-CH=CH,; + 10KMnO, — 3CH;-COOK + 3K,CO; + KOH + 4H,0 + 10MnO,



NMOMHMU!

AHb,EIEFH,D,bI =) MepPpBUNYHbIE CMUPTDI

KeToHbI == STOPVYHDIE CMNPTDbI

+1/O +1 +3 O 0
CH,~CZ ™ + 2[Ag(NH,),]OH —> CH,—C? .+ 2Ag| + 3NH; + H,0
H “ONH, :
aLietat aMMOHIA "
/CH\\ CH
‘ ‘ C‘H CHé\ CH P
\ // CH%/ CH \/:

MOXHO HE/Nb3A MUAEAJ/IbHO
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Hanuiuure ypaBHEHHMs peakiMil, C INOMOIIBID KOTOPBIX MOXKHO OCYIIECTBHTH
CIIELYIOLIHE TIPEBPALLCHHS:

Cl, hv NaHCO,
X,—— X, — 6en3zuiossiii cnupr —= X,— X, —= CH,

Ilpy Hanucanuu  ypaBHEHMH  peaklUMH  yKasblBaHTE NPEHMYUIECTBEHHO

obpasyioluecs MpoAYKTbl, HCIOAb3YHTE CTPYKTYpHbIE (OPMYJIbI OpraHU4yecKux
BEILIECTB.

Coaepxanue BEPHOIo OTBETA H YKA3AHHHA 110 OLEHHBAHHIO Bamibi
(10mycKalOTCA HHbie (POPMYIUPOBKH OTBETA, HE MCKAXKAIOLUHE €I0 CMBICIIA)

Bapuanr oTBera:
Hanucanbl ypaBHeHUs peakinii, COOTBETCTBYIOIIHE CXEME [IPEBPALLEHHIA:

Ha CH,~Cl
+Ch e © + HCI

CH5OH
J o
2) +RONSRLER + KCI
-0
CHo~ cZ
= ~OH
3) § +4KMnO, + 6H,SO, — 5 +2K,S0, +4MnSQO, + 11H,0
z Z
cL z
_OH ?<ona
4) + Ncho3 —_— + Hzo + Co2
C;o
“ONa

'0
9) + NaOH —» © + Na,CO,4




®

[1]

[2]

[3]

[4]

[5]

KOH H,0 Ba(OH), t°
X5 = X3 — AlUeTaT amMMOHWA = X4 = alleToH

X -
' cnwpr. p-p., ° Hg**

1_-_'
CH,-CH,; + 2KOH (nypr.p-pp — HC=CH + 2KBr + 2H,0
| |
Br Br

Hg* v:.'-’fG
HC=CH + H,0 —— CH;-C_
.--"'{::II EI
4 te e
CH;-C__ + 2[Ag(NH;3),]JOH — CH3-C__ + 2Ag| + 3NH; + H,0
H ONH,4

;":' o O
& t &
2CH;-C +Ba(OH), — |CH3-C__ |Ba+ 2NH; + 2H,0
ONH, 0,

EI D
p [
[CH;—C ‘“GJ Ba — CH,-C-CH, + BaCO;



0
CHE—CHE c{:’
© Ha, KaT. ~
© o O et (Y earen
N

DzN |-|2
. CH,—CH;
[1] CH;—CHE—CHE—CHE—CHI—CHI—CHE—CHg — @ +4H1

CH;—CH; .50, CH,-CH,
[2] +HNO; — +H,0
O,N

CH,-CH;,
+ 12KMnO, + 15KOH —=

COOK
— @ + K1C03 + 1 2K1M|'|04 + 1 OHEO
O,N

oqu

.0

COOK C
~0-CH,-CH
+CH;—CH,-Br — @ 8 L kBr
0‘1” OIN

.0

-'.ff o

C C
~0-CH,-CH war. ~0-CH,—CH
(5] @ T gy, — @ 78 4 2H0
O,N H,N



@ — XS0,
O;N
CH,-CH, — CH,-CH,
m . Al + 3H,

CH,~CH; - CH,~CH;
(2] + HNO; +H,0
O;N

CH3CH,OH

H+

CH,~CH,
ON

COOH
- 5 @ + 5C0O;1 + 12MnSO, + 6K,SO, + 28H,0

O;N

COOH .
w O ouonon
OzN 02N

0

z

C

3

H,N

~0-CH,~CH;

O

7z

0

-

@ < O-CH,~CH,

+ Hzo

c”0 C
~ O-CHy-CH; - ~0-CH,~CH;
O,N H,N



byTeH-2 —= X, —= X; — alUeToH —= X3 — nponeH

0
[1] 5CH,-CH=CH-CH; + 8KMnO, + 12H,50, — 1OCH3-chH + 8MNSO, + 4K,SO, + 12H,0

40 /0
[2] 2CH3-C\ + Ca(OH)2—> CH3—C\ Ca + 2H20
OH 0,

O
4,0 to i :
(3] [CH3—C\O_] Ca — CH3—C—CH3 o CaC03
2

i OH
[4] CH3-C-CH; +H, —= CHy~CH-CH,

OH
l H,S0,
[5] CH3-CH-CH; —— CH;-CH=CH, + H,0

t>140°



Br,, 40° KMnO
@ H-bytaH — X, — X; — 1,4-anbpombytaH —= X3 #,. OyTaHanoBaA KMCNoTa

Pt

P, t°
[1] CH;-CH,-CH,—~CH; —— CH,=CH-CH=CH, + 2H;

40r

[2] CH,=CH-CH=CH, + Br, CH,~CH=CH-CH,
| I

Br Br
[3] CH,-CH=CH-CH, +H, — CH,-CH,-CH,-CH,
| | | |
Br Br Br Br

to
(4] CH,~CH;~CHy~CH, + 2KOH sogu. p-py — CHy~CH;~CH,~CH, + 2KBr
| |

Br Br OH OH
t 0{& P
[5] 5CH,—CH,~CH,—CH, + 8KMnO, + 12H,S0, — 5 C-CH,~CH,~C.  + 8MnS0, + 4K,50, + 22H,0
I I

HO OH
OH OH



KMnO CH,-CH=CH
@ Tonyon e t: » X, —= GeH3on — L X; —= X; — 2,4,6-TpnbpomdpeHon
b

CH; . COOK
[1] @ + 2KMnO, —= @ + 2MnO,| + KOH + H,0
COOK
[2] @ + KOH — @ + K,CO,
CH;

|
H,PO CH_CHS
(3] @ + CH3-CH=CH, ——

CH,

|
CH-CH; - OH 'ﬁl
4] @ +0, —= + CH;-C—-CH;
Br
OH OH
(5] @ + 3Br, — J@[ + 3HBr
Br Br



Tomon 200y, — et — -2 x— (_){)
H,0, to

CH; ) COOK
[1] @ + 2KMnQ, — @ + 2Mn0O, | + KOH + H,0
COOK
[2] @ +KOH — @ + K,CO,
Pt t°
[3] @ +3H, — O

h cl
4] [::]+ch—i-[::I + HCl

cl
[5] EO +2Na—-< >—< >+2NaCI




®

[1]

[2]
[3]
(4]

[5]

H,50 n36. HBr [Ag(NH,),;]OH
X4 # Xy —= X3 — 1,2-nubpomataH —= X4 I

Xs

H,50,
CHg—CHI—DH T CH;E:CH}_ T+ H}_G

3CH,=CH, + 2KMNO, + 4H,0 — 3CH,~CH, + 2Mn0; | + 2KOH
OH OH

CH,—CH, + 2HBr — CH,—CH, + 2H,0
| | | |
OH OH Br Br

CH;—CH; + 2ZNaOH cnupr. p-py = HC=CH + 2ZNaBr + 2H,0
| |
Br Br

HC=CH + 2[Ag(NH,),]JOH — AgC=CAg| + 4NH; + 2H,0



Cl OH
@ K {:DI-I' HID .- HM"D4

H.50,

cl . ONa
[1] @ + 2NaOH — @ + NacCl + H,0

ONa OH
[2] @ +Cp2+ H,O —= @ + NaHCO,

OH - OH
(3] @ +3H; — O

OH ’
[4] I:j 50, @+H:

t 140°
0

[5] 5@ + 8KMnO, + 12H,50,; —= SHO C CHI-CHE-CHE—CHE—C “OH + 8MnSO, + 4K,50, + 12H,0




KMnO
AHWUNUH =— X, =— X, —= Tonyon 0o t‘: = X3 —= 3TnbeH3oar
il |

NO,
Qrmo2-) e
NH,
[2] @ + 3H1 @ + 2H,0
CH;
AICI,
@ + CH,Cl @ + HCl
CH, . COOK
(4] @ + 2KMnQ, — @ + 2Mn0O,| + KOH + H,0

.0
COOK - O-CH,-CH;
[5] + CH;-CH,-Br — + KBr

1] + HNO; —

[3]




K,Cr,0 2NH
@ H-nponunammnH =— X, =— X, 7 = X3 —= 2-XnopnponaHoBan Hucnnra—ar-x.,

&D Pt t°
(11 CHy=CH,=CT | + Hy ——> CHy=CH,~CH,-OH

Kar., t°

[2] CH;—CH,~CH,~OH + NH;

CH;-CH,~CH,-NH, + H,0

D -L-: .F,D
[3] 3CH3—CH2—c’f + K,Cr,0, + 4H,50, —= 3CH,—CH,~C~ on + Cra(S04); + S04 + 4H,0
cl
[4] CH.—CH,—CZ~ +Cl, —2= CH —&H—C'}D + HCl
3 2 -\.DH 2 3 *--_OH
cl NH,
o)

| P o J ,;_-,D'
[5] CH;-CH-C_ + 2NH; — CHS_CH_C“DH + NH,CI

OH



NH,Cl
NH HEBr
@ EH3—C—CH3 «—— Xy =—— X; — X3 —= MeTUnnponeH —= aLeToH

EdT.
CH3
OH NH,
1] CH3—C:—CH3+ NH; — CH3—¢—CH3+ H,0
CH, CH,
NH, NH;C|
[2) CH;—C —CH; + HCl —— CH;—C CH,
CH, CH,
OH Br
[31 CHy~C~CHs + HBr —— CH3—C—CHs + H,0
CHS CH
Br
4] CH_:,—(::—CH_J, +KOH ey p-py — CH3~C=CH, + KBr + H,0
CH, CH,

0
g 1]
[5] 5CH;-C=CH,+ 8KMNO, + 12H,50; —> 5CH,~C~CHs + 5C0O," + 8MNnSO, + 4K,S0, + 17H,0
|
CHs

ol



CHZ—NH3C| NaHCO,
‘ - X; = 6eu3jmoauu cnupt — X; — X3 — CHg

CH,-OH CH,—Cl

() @ +HCl —— @ +H,0
CH,~Cl . CH,-NHCl™

[2] @ +NH; —— @

CH,-OH COOH
t°
[3] 5 @ + 4KMnO, + 6H,50, —= 5 @ + 4MnSO, + 2K,SO, + 11H,0

COOH COONa

[4] @ + NﬂHCOg — @ + CO;\: + H20
COONa .

[5] @ + NaOH — @ + Na,CO,



BHUMATEJ/IbHO!

O

CH3\+—H

. NH2 O —C —CH3 U
CH3

CH3NH3|Br




OBP peakuuu

OKuncneHune neHtagmeHa-14

-2 -1 -1 ~2 +7

O\+3 +3/O +4 +3

HO~ ~OH
C—2 = TS C+4
" | _20;
C_] —8'-:1:" C+3

4 | Mn*’ + 5& Mn+~



Ba)kHenwWwne okKucantTenu

KMnO4
Kucnasa cpega HefiTpantHas lHlenouynan
cpeaa cpeaa
conb Mn+*2 Mn+02l K2Mn+604

K2Cr04 (men.) 1 Kz2Cr207 (knc., HeltTp.)

Kucnasa cpega HeliTpanvHana [Meno4unan
cpena cpega
coab Cr+3 Cr+3(0OH)sl Kz[Cr+3(0H)¢]




T rTITAT sy vy - Ty sy vy T v v vy ———

g CHZ C CHZ CH—-CH CH3 ) Y6upaem atombl

C H BOOOPOAA B MecTax
3 | pa3pbiBa

k - CH3—C-CH,-C | C-CH;

‘ ’ HdonucbiBaem CBA3N
J

Cc Kmcnopoaom
;O Oy
C C H3 — B KUCNION cpene

CO, + CHs- c CHy- C\OH .

N

+ KOH: nepexop B WenouHyto cpeay c obpasoBaHmem conen

O O
K,CO; + CH3—(|}—CH2—C1/OK KO\:C—CH3
O Keto-rpynna



OKuncneHne Tonyona B pa3HbIX cpeaax
CH, COOH

5 @ + 6KMNO, | + 9H,S0, —— +6MnSO.  + 3K,SO4 + 14H,0

ObecuBeynBaHue pacteopa

-3 +3
CH, COOK
@ + 6KMnO, j + 7KOH . + 6K,MnO, g+ 5H:0
M3MEHQHWG uBeTa paCTBopa Ha 38ﬂeHb|l71
3 +3
CH, COOK
+7 HenTpanbHasa cpeaa, t°
@ + 2KMnO, g . +7Mn0, | _ +KOH + H,0

ObecuBeymBaHMe pacTeopa
1 BbiNageHue Oyporo ocagka

EkatepuHa AHgpen
Hauyk CreneHuH



[Tpon3BoaHbIe 6eH30na + )ll KMnO, (H*)

" o &HZ-:CHZ_CH_:, )
CH3~CH-CH;

OpuHOYHbIe KonbLo ¢ a-aTomamu OparmeHTbl
atombl ([3) yrnepopaa C, 1 pnnHHee
v

(B c xBOCTUKOM)
+3
COOH
B +3

CO, HOOC COOH HO/C CH;

HOOC 3 COOH
COOH



TPEHUPOBKA

NH; HNO, [MponaHoBana + X,
1-xnopnponaH —= X; = [ponunamnH X, ey X3

0
A = Xj —= CH3-CH;-CH,-NH:Br — X, e, Xs 0, CH,~CH,—C7
HzSDq,tﬂ RH
(:.H3 CH,
Fe, HCl NaOH
Byran —= X; —= CH,-C-CH, = X, — CH3—C CH, — Xs
NO, NH F
Cl OH
O‘u KOH O C[ EHj-CHz-CDDH
— Xy— X3
BOQH. F"F'
CH; CH: Br H D
E
sz KM“ﬂq O C_{:HE
_— K| - }(; - K] =
H.0 O-C-CH,
0

Br, KOH CuO
X4 X3 —yrg MNponanguon-1,3 = X3 —= X3 —= MertaH




COOH

KMnO, NaOH _ NaOH
C:HsCl —= X = X - ———
@ o TR @NGI s O

COOH

. KCro; _ NaOH .~ NaOH
CaHsCl—= Xy H,S0, t° e—> ©N03 e T X

9]
c? cuo O kmno Hy
~0-CH,-CH.-CH u “ nO4
@ @ e ’—"KITCH?’CH:—CHH on = X; —= X3 —= CH;—-CH-CH;
NaQOH KMnO4
Maon unbeHzoaT - X - —_— e Xy — ¥y —
pon o 1 Mponex HSOL 1 X3 X3 ITaH ¢
fponuoHoBas CE{HCﬂﬂzr X, = [leHTaHOH-3 —= X; —= [leHTeH-2 XN, X3+ X,

KMcnoTa Hs504,



0

7 cl KMnO
CH,-CH,—C — Xy —= U306yTaH —= X, —= Xy ————= ALETOH
3 r 20 R OK ] yTa 2 3 H:S0u U
CH;—CHz-C//O e Xy — W306yTaH -2 X i i AueToH
~ 0K ' o : ? H,S04
H,0 KMnO
3reH — Xj —= X, — byten-2 —, x;c—b» X4
ZSOQ Pnp
cl 0
' AQ(NH;);JOH
RO e Xy = g CHLIC] e iy DO IO, iy o DBORR,_

“ONH, oap?

Br HCOOH
NponaH ——= X; — W3onponunbeH3on —= X; —= LIMKNOoreKcaHon e X3
2 4.




[ a2 | HanHimnTe YPaBHCHHA Peakipil, ¢ noMomE KOTOPEX MOKHO OCYIIECTRHTE
CASAYHHIIHE TIPEBPALLSHHA:

- __.I'.' 0, I
KOH (canpt. p=pl - X H,D, Hg

- J ;

X, == JNCTAT AMMOHHA —==

Ba(OH),, £ X, ! e aneTon

HanumuTe ypaBHeHUA PEAKIHMH, ¢ MOMOMLIO KOTOPLIX MOMHO OCYLIECTBUTE CJEAYIOLIHE
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