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(3 Wsles —

C,H,, + goz  54CO,+5H,0

Imol .. ——s 2 mol
mo (C,Hyp) ;m() (0,)

22,41,  — 2 x22,4L,
o 2 =V, =651
0Ly, — Vo,
d\j«;-)}d D}U\ 9‘)‘“ > oo —
100% ——> Vg, V., x100
Vi =~ = 3051
20% —>V,,

S ST Bl Wsles =1
1) CH,+ 20, —> CO, +2H,0
2) C,H, + %02 —52C0,+3H,0
: @JU V:S: ol —o
ZJ&U&'}\ ru\.ﬁf 9 Vsl o @
CH,+ 20,—— CO,+2H,0
7
C,H,+ -0, — 2CO,+3H,0
y 2 2y
x +y =100mL
= x=50mL, y=50mL
X +2y =150mL
I'mol ¢y, —> 2mol,
{22, ALy —>2x22,4L |

, = V', =0,1 L=100mL
50x107L gy, —> Vo, :

Imol .. ——> "mol
molc,u,) ;rno (©y)

7
22.4L —> x22,4L "
(C;H) 2 O v ©, =0,175 L=175mL

50x10*3L(C2H6) —>V"(02)

Vio,, =Vio, + Vo, =0.275 L=275mL
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n
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Mol —— 3mol
by mol,) molco,)

11
322,4L(02) —>3x22,4L

=V, =0,275 L=275mL
Vioy — ——150x107L

)

Dl drpall ol N
2@}.3)..\.:.& (.:Laj d\j\}-’g\ Usles o [

C.H, + (x%)o2 — xC02+%H20

y
CH, + (X+Z)02 —> 5C0O, +5H,0

x=5,y=10=C.H,, RO P
D draa)) odd Sl oSl -0
H,C=CH—CH,-CH,-CH, H;C-CH=CH—CH,~CH;
H,C=CH—CH-CH H,C=C—CH,—CHj,
CH;  me-cu=c—ch, O
CH,
........................................................................................................... 18 - 03
sl odeladl s o
wum,  OH OH
1) H;C—CH=CH—CH; — H,C—CH—CH—CH,
EEVY)
0

HCO,H /7 \
2) H;C—CH=—CH—CH; — H,C—CH—CH—CH,

/ N\ 2 1 |
H;C-CH—CH-CH;, —_—> H;C-CH—CH—-CH,4

C Sl et 2 A SU -

........................................................................................................... 18 04
:'C,aj\ Mgl e
H3C—C|1:CH2 H;C—CH—CH,—Cl  H,C—CH—CH,—OH
CH, CIH3 CH,
(A) B) ©
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1) {—cH, + He—Cl

KMnO,
2) ©_CH3 — @—COOH + CO, + H,O
H,S0,

H,SO,
3) @—N02+ HNO, —> @—Noz + HO
0o,N
.......................................................................................................... 19 » 06
:'C:,\a}\ RPN )
H3C—?:CH2 H3C—(IIH—CH2—C1 H3C—?H—CH2—@
CH, CH, CH,
A B) ©)
........................................................................................................... 19 07
(05 o Bl S ead S @
toassk se9n WL ]
AlCl,
@ + H;C—C1 — CH; + HCI

FeBr,
<§>—CH3 + Br, — Br—<: :>—CH3 + HBr

1-bromo-4-methylbenzene

kg grgn Db 2 —o

AIC,

FeBr;

©—CH3 + By  ——— Br—<: :>—CH3 + HBr
KMno,

Br—<§>—CH3 — Br—@—COOH

H,SO
™ 4-bromobenzoic acid

higry sagn s 2t —

FeBr,
@—COOH+ Bry, —— COOH + HBr

3-bromobenzoic acid
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chlorocyclohexane
laSAl i —
H,S0,
350°C
(50,1 + NaOH —» SO;Na + H,0

Ni
©—OH +3H, — > O—OH

cyclohexanol
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o OH
Z H,0 [
@—c\ + HyC—CH,-MgBr ——» @—?—CHz—CH3 + MgBr(OH)
o H H
7 H,0
Q + H;C—CH,—MgBr — =  H,C—CH,—COOH + MgBr(OH)
o

— H,0 //
@—C:N+H3C—CH2—MgBr — @—?:N—MgBr —»@—C
\
C

O
+ NHj3; + MgBr(OH)
C,Hj

»Hs
............................................................................................................. 23 020
C)L,gl\ c..,o —
H
H,C—CH,-C=N H3C—CH2-(|3:N—MgBr H3C—CH2—C\/
@A) ®  Ch, ©  CH,
............................................................................................................. 23 »03c

:CeHs-MgBr s Bl LS 2 —

O
/ H,O
D )-Mepr + = {O—coon + Meon

o

H,C CH,
TN\ H,O [
2) @—MgBr + =0 —= @—(I:—CH3+ MgBr(OH)
H,C OH

3) @—MgBr + H;C—C==N & @—C:NH + MgBr(OH)
dn,
QCZNH + HO — @—c:o + NH,
‘ L,

CH,
............................................................................................................. 23 o 04e
aledd) oYelad) C\fé\ -
(|:l
1) H3€—CH=CH, + HCl ——=H,C—CH—CH,
Cl MgBr
| R-O-R |
H;C—CH—CH; + Mg — H;C—CH—CHj;
MgBr (@] H;C
V4 H,0
H;C—CH—CHj; + ——

C\\ CH—COOH + MgCI(OH)
e}

/
o) H;C cI)H
1 Ni
2O w2 O8O
O
= + 2 H,50, C—CH;y4

/7 H,0 |
QC\ + H;C-MgBr ——— ?—CH3 + MgCI(OH)
CHj3 CH;,
OH
I H,SO,
C—CH;,4 — C=CH, + H,0
| 170 °C |
CH,

CHj3
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(A) B) © D) (B Br
....................................................................................................... 24 06
ULS—U c".\p e —
Br MgBr O
I I //
H;C—CH=CH-CH; H;C—CH,—CH—CH;,4 H;C—CH,—CH—CH; H;C-C
(A) (B) © (D) OH
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CH,=CH, 0Ll 1170°C s gyl iy Joilg) (nend s fad -
el e aeleg b c,.gj.&)\ T
CH,-CH,-0- CHy-CH, 2 [z 1 140°C J) bl 3l donps J2ndd Lo 0

PoSU e ) NS B —

OH
| H,SO,
1) H3C_CH_CH3 WH3c—CH:CH2 + HZO
OH propene
| H,S0,
2) H3C—CH2—CH—CH3W H;C—CH—/CH—CH; + H,0
OH but-2-ene
! H,S0,
3) H3C—CH—C—CH; ——» H,C—C C——CH, + H,0
I I 170°c - I 1 3 2
CH; CHs CH; CH,
2,3-dimethylbut-2-ene
....................................................................................................... 27 0 02
CH,-COOH

D H3C—CH2—(I3H—$H2 +Zn —— H,C—CH,—CH==CH, + ZnBr,
A

Br Br OH
H,SO, I
H;C—CH,—CH=—Z/CH, + H,O—— H;3;C—CH,—CH—CHj;4
H;C
KMnO,
2) H;C—C——C——-CH; —— = 2 C—O
I I H,SO, /
CH; CH;, H;C
CH; CHj,
Ni =
H3C_C:O + H2 ’H';C_CH—OH
uv
3) H;C——CH=—/CH, + H,0 — H;C—CH,—CH,—OH

gt (D) ¢ OLIT(C) « s 3ia (B) ¢ Jo=S (A) tolS M dnb -
tillo W eeladl — o

OH ]?r
I
1) H;C—CH,—CH—CH,; ;4 HBr — H,C—CH,—CH—CH;+ H,O
&) ®)
(|)H H,SO,
2) H;C—CH,—CH—CH;j 170 °C H;C—CH=—=CH—CH; + H;O
(&)
OH (@]
1 Cu 1
3) H;C—CH,—CH—CH;4 — [,C—CH,—C——CH, + H
300 °C ) N (D) )
....................................................................................................... 27 P 04o
teoMelad) C\ﬁé\ -
H,SO,
H3;C—CH,—CH,—OH —— H,C——CH=—CH, + H,0
170 °C
propan-1-ol OH
H,SO, |
H,C——CH—CH, + H,0 —= H;C—CH CH,
propan-2-ol
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D @—C —_— COOH
Y H,S0,

H
GHs //O LiAIH, GHs
2) H3C—CH—CH2—C\ — H;C—CH——CH,—CH,—OH
H,0
o} H OH

I Ni 0
3) HyC—CH,—C——CH; 4+ H, — H;C—CH,—CH—CH,

ICI) Zn/HC1
4) H,C——C——CH, H,C CH,—CH; + H,O
....................................................................................................... 31 - 02
108Gl juad —
H,SO, C,)H
1) H,C=CH—CH,—CH;+ H,0 — H;C—CH,—CH—CH,;
but-1-ene KMnO, (|)I
H;C—CH,—CH—CH;,4 — H;C—CH,—C—CH;,4
I : 3
OH H,S0, butanone
CH,-COOH
2) H3C—CIH—?H—CH3+ Zn — H,C—CH——=CH—CH; + ZnCl,
A
2,3 (Ci'l hl Clrl)
,3-dichlorobutane
H,S0, (I)H
H;C—CH—CH—CH3+ H,0 — H;C—CH,—CH—CH;
KMnO, 9
H,C—CH,—CH—CHj — = H;C—CH,—C—CH;,
CI)H H,SO, butanone
....................................................................................................... 31 - 03
CoH2,0 Sl o aties OY Oz ol dadll: 0 OVA Sl S
Jubg Jeo=2 s SU -
S el —
CH CH
39 KMnO, |
H;C—CH,—CH—C —_— H;C—CH,—CH—COOH
4 H,S0,
2-methylbutanal 2-methylbutanoic acid
....................................................................................................... 31 o 04c
O OH
/Y /
@—C @—HC @—CHZCHZ
\ \
(A) CHy ®) CHy ©

FA Sl S o) e~

O
Vi Zn/H,0"
$p—< — CH,~CH,
\

B s

WWW.DZPEN.COM


https://www.dzpen.com

Wilizdo g dkeuaSpy SII ola ! iyganl) oS! Jloms

‘oMl JLST -

/ /
1)H3C—C\ + R—MgCl —>H3C—C\/+ MgCl,

2)©— @ﬂ ©/\©

3) HyC— CH2—C + SOCl, ——= H;C— CH2—C + SO, + HCI

‘oH i
....................................................................................................... 34 0 02
I LS ) L oS Sl 20502 15 (35 &) koS SO Bl -
O 0 0
| 4 N\ MnO T
JH;,C—C C—CH; — H,c—C—C,H,; + CO, + H,0
\ / 350°C
OH HO
(0] (0] O
// \\ MnO //
2) @—C + C——CH, —_— C + CO, + H,O
\ / 350 °C \
OH HO CH,4
o 0 O
N\ MnO Il
3) H,C— CH—C + C——CH-CH; — H;C—CH—C—CH—CH; + (0 + H,0
| 350 °C
....................................................................................................... 34 - 03
u\..gl\ c..p -
Br MgBr 0 (0]
/
H;C——CH, H,C—CH, H3C—CH2—C\ H,C—CH—C
(A) (B) ©  oH D)  oH
....................................................................................................... 34 o 04c
(o) o)
/Y //
1 H3C—CH2—C\ + SOoCl, —=H;C—CH,—C + SO, + HCl
OH @A)
0
v Vi
2) H3C—CH2—C\ + H3C—CH2-MgC1—>H3C—CH2—C\ + Mgdl,
cl B  c,H;
(o) OH
// Ni /
3) H3C_CH2_C\ + H2 —_— H3C_CH2—C{—I
C,H; ©  c,H;
OH
/ H,SO,
4) H3C—CH2—C{{ —— H;C—CH=CH—CH,—CH; + H,0
C2H5 170 °C (D)
Br Br

I I
5) H3C—CH=—=CH—CH,—CH; + Br, — H3;C—CH—CH—CH,—CH;

®
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(0] (0]

KMnO, // N\
H;C—CH=CH—CH,—CH; —> H;C-C + C——CH,—CHj4

H,SO, \ /

OH HO

O
i 4
H,N—CH C NH CH C——NH ?H— COOH
I (Clez)4 CH,
HC
H, ™ CH, NH,
E— =s—————
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gyl oYl sae Ole —
m 2.4

=—= =0, 04 mol
CH3-COOH M 60
n =—=2’96=O,O4m01
cGite - M 74

: gigl\ et Nse sde Ol
=C.V=2x19.10" =0,038 mol

(M\Fy‘):yM\M\QY}AJJ&gW—
e, =N =n—n =0,04-0,038 =0,002mol *
R="x100= %O(zlleoozs% el p30 b -
n

(A ISl R =5% 1S s izl -2
OH

H3C—$—CH3 2-methylpropan-2-ol

CH,
....................................................................................................... 37 03
ol Jelad) Wslas -1
0 0
// H2S04 //
H3C—C\ + C,H»,+1OH H3C—C\ + HO0
OH O_CnH2n+l

L;\A.QY\ @J_U “‘."‘fi‘;ﬁ Jﬁ"'ij‘ ST ‘_51.«:5' 0393, ¢ L_§)\)-" N ¢ (U ﬁ& L;L}J@ Al —
C el it g S o g -2

m 6,12
n, =—=—=0,06mol DY) OVer sde Oles —
ester M 102 Jer 3 S Yee D
R = Do s100= 290100 = 60%

(‘:Gj.’u dﬁ":)R:60% :Jyuij\ o —
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1) Sl dhaie (s danall -4
Mo + MHZO = MCH3—COOH + ManZMOH CI)H
MCnHzn+1OH =102+18-60= 60g / mol > HyC—CH—CH,
14n+18=60=>n=3

Szl lsite) 1 (Sad) V) el -5

o) el -6
(0] O OH
/Y /Y |
O—?H—CH3 0—Na
CH,
....................................................................................................... 37 o 04

e dle taall i -1
Mc y, 0, =14n+32=102g/mol = n =5
CH,,0,
DSl A el 2
OH
H;C—CH,—CH,—OH H3C—(|3H—CH3
ol d5S7 158 Lils Jsle g DNPH e Jeliss LS5o o sasil) e sl JnS) -3

gy Slgil) il 2V ol -4

....................................................................................................... 37 05
u\.:fjl\ c.,a -
0 0
/ Y/
HyC—CH=C H,C—CHrC HyC—OH H;C—CHyMgCl H;C—CHy-Cl
®  o—cH, ©  on D) ®) (A)
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D CH—NHy H,C—Br —> >CH—NH—CH3+HBY
HyC CH, HC o,

2) NH; 4+ H,C—C—Cl ——» H,C—C—NH, + HCl
h i,

Ni

LiAlH,
4 H3C—®—N02 — H3C—©—NH2 + 2H,0
H,0

H
I ]
H3C—©—NH2 +HC ——> H3C—©—III+—H +Cl
0 H
Ni

NH,

H,C—CH,—CH,—NH, 4 H,0 === H;C—CH,—CH,—NH; + HO’

O
oyl 0. w0 pvo,
¥) \ (B)

H, (A)

N-( 4-hydroxy phenyl ) Ethan amide : Jssbuw) LU (olladl) odal) o) -2
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(A) C{ (B)
HC=CH + HCl —> C——CH,
/
Cl H Cl
/ [
o= L]
|
H o u "

(.-JJU Bﬁ.b_ . M‘ Cy -o
M"' \ '\i)jl;g;‘}’ g g_.,.gl\ ('.M\ Na
Sy 2 I3t A sedl N (Y ¢ Al gV bl —

) DS 8l 55 -

n 0 0]
nHO-CH,-CH,—CH,—OH +nHOOC —CH,—COOH ——= -IEO-(CHZ)TO—I(!—CHZ—I(!EH—
0 n
n HOOC —@—COOH + N HyN-CH,-CH,—NH,—™> —EQ—Q—

i
C—NH—(CHZ)Z—NHEH—
n

HA) sl (Kal eaggall 2l S ad - -1
n= pol =M _ Mpol _ 105000
™ n 2500

=42g.mol™

<2

mon

I);m).})l.\ FES) C\.’;.;:M\ -2
My, =42 gmol™

=——» H,C—CH=CH,
14n=42=>n=3

sedsdl ply il U e 1(A) Ancb L 3

N
-ECH—CHZ?"— Poly(propylene)
n
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o 2% 5 098 0 248% ¢ IS (0 T32%  pedsl) JSI S a2 agisell LSS -1

- gyl
M M 121000
n= pol — Mmon — pol —
M n 1250
=96,8g.mol ™’
C,H, ],
97 g.mol”' ——100% _97x24,8
12x gmol' ——>24,8% 12x100 (I:l
97 gmol' ——>100% 97x73,2 5 > H3C—C|H H2(|:—(|:H2
7 =— =
35,5z gmol ' ——24.8% 35,5x100 Cl Ccl  Q
12X +y +35,52=96,8=y=97-24-71=2
C,H,Cl, =C,H,Cl,
el plade -
Tl Tl Cl
Cl Cl Cl
orthendll WyglS” Jg 1 ael -
....................................................................................................... 55 0 05
Jm.ﬂ\ el sdae Ay -1

Tl
-ECH_CHZJ_ Poly(vinyl chloride)
n

L}Ua_l\ Oﬁﬁ\ MT L}U )\.G v.>o- -2
(31! Wslas —

Cl

| 5n

CH—CH, + 702 —» 21C0, + nH,O + nHC
n

PVC s olus> —
100% ——>1Kg
= My, =0,9Kg =900g
90% ——m
Z(,_zgl-\ e —
Imol pyo, — 2n mol(COQ)
M g—>2nx22,4L
(PVC) > (coy) 900x2nx22,4
900 g ——> V P Vo =T s, ozt
(COy) ’
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et LSl dhaie (sl fal -]
:(A) EEI CL:;\:AA\ [}

=42 g.mol™
Men, =428 ——>» H,C—CH=CH,

14n=42=>n=3
N-MgB
Br ?N MgBr g gbr
|
H;C—CH—CH;  H;C—CH—CH; H,C—CH—CH;, H,C__ / _CH,
CH CH
B) © D) | ® l
2 OH CH, CH,
|
C CH HC
H;C 7/ \ _ _CHyH,C_ / N\ _.CH, H:C / \\ _CH
et “cw S e Nl Nt
| ® | | @ | | @ |
W
H.C H.C_ _C
N0 BIN T
) I ®
(H) <SH el -2
TR PSR NN FT I
(T) Sl bl dx2)l @
i
SN
| [ n
CH; /CH\
H,¢” “CH,
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gl gyslal) B 5 dadll Gual el -1

Cg:o
H,C— (CH,)s—COOH

/\/\/\/COOH
H;C

3
Cy 1A’
Hy;C——(CH,)5—— CH=—=CH—(CH,);— COOH
COOH
H3C/\/\/\/\/\/\/\/

C.: 4 ASS1L14
20°
H;C—(CH,);,—~CH=—CH—CH,~CH=—CH—CH,—CH=——CH—CH,—CH=—CH—(CH )3 COOH
11

5
e \ / \ / COOH
14 8
Jomecs Jisttioa Jodsnllm B Jeb sl JSeall sppdlsll ol -2
Jostes =00 Jedszle=B kS —a
:gw RUSWHESURTIEYIUR-EOT AT |
a

CHZ_(CHz)Z_CH3
et el 22
(TG + 3KOH — (CH—OH + H;3C—(CH,);4,—COOK

F M il e By Ol -3

I mol ;5 ——>3mol gy,

662g —3%x56,1x10° 3
£ me IS=—3X52’612X10 —254.22

=

lg —> I

2

WWW.DZPEN.COM


https://www.dzpen.com

(W) At QUS")NLee A gl sleasSIl Jloms

Cig:2 A" YO BPCR PR |

O Sl sie: 18 ®
e S alududl (3 asslall Lyfs i sas 2 @
Jiaslal Z\.E_:\JS\ A @
ddelall da) )l 15400 9,12 @
tanodd Bl shall 2,80l dladl) s dagall -2
Cig:2A%2

H;C—(CH,)4,—CH=CH—CH,—CH==CH—(CH,);—COOH
9

H3C/\/\/\/\/\/\/\/\/ COOH

12

tthadll sl feal) Jlensaly Jelid) ws - 3

H,c—OH ne—o—
HC==CH——(CH,),~COOH ‘ ;(CH2)7—CH:CH-CHZ—CH:CH—(CH2)4—CH3
HC—OH +3 CH, ——» HC—O C//\
o (CH,);—CH—=CH-CH, CH=CH— (CH,),—CH; + 3H,0
HC——CH——(CH,);—CH; //
H,C—OH H,C—O0 C

(CH,);~CH=CH-CH,-CH-CH—(CH,),—CHj;
ilms by S SH:(A) S g5 -
e peut] g‘)\j ) ¢
il adss” Ol =5
M #3Myy0 =Mg, +3M, 6
M) =Mgy +3M16, —3My 0
=92+3(280)—-3(18)
=878 g.mol ™’

H(A) Sl el el —
H,C—OH

(A) + 3KOH —» HC—OH + 3 H;C—(CH,),;—CH=CH—CH,—CH=CH—(CH,);,—COOK

H,C—OH
iad) s oles -
Imol ,, ——>3mol
878¢ ——3x56,1x10° 3
& me :>IS=—3X56’1X10 ~191.7
lg —1 878
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o 0
/ Y
HZC—O—C\ HZL—O—C\
5% CH,—(CH,),4-CH; 28% CH,—(CH,);—CH=CH-CH,—~CH==CH—(CH,),—CHj,
0 0
/ /N
HC—O—C\ HC—O—C\
CH,—(CH,),4—CH;, CH,—(CH,);—CH=CH~CH,~CH=CH—(CH,),—CHj;
0 0
Y /
HZC—O—C\ HZC—O—C\
CHZ_(CH2)16_CH3 CHZ_(CHZ)7—CH:CH_CH2_CH=CH_(CH 2)4_CH3

(e SN g prede) O 10l e V) SO L o ) LS Al 2
: Mjs\]\ g’)’ﬁ MJ&L&J -3

(0]
/
HZC—O—C\ H,C——OH
CHZ_(CH2)7_CH=CH_(CH2)7_CH3
//0 HC—(CH,),—COOK
HC—O—C\ + 3KOH —>HC——OH +3
CH,—(CH,);— CH=CH— (CH,),— CHj HC—(CH,);—CH;
0 o il
/ aguaaligal) clidl
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