4 gland) el 1 J oY) Jlaall

2008 LS\

01 Gl
H3C
H,yC
(A) + Hy0 B) + (C) + H0:
B + H, —%—» (D) uyns
H,S0,
O —Fc= B + HO0

(E) + HBr — (F)
(F) + Mg ether (G)
B + € ———@H

(H) + H0 HC-CH-CH-CH;  +  MgBr(OH)
CH4OH
(A), (B).(C), (D), (E) .(F). (G), (H) : S sl gpm il
- XY Al el Jasi 22
B 2 .
2c) M .

(1) el IS5 ) 525 (E) S a6 sals -3
5 el o ¢ ila -
(1) el Aalal) dapeal) Sl
- onadsall 138 sl L



4 gland) el 1 J oY) Jlaall

102 ¢l

: Olodiad) 3 5l (e (polystyrene) ¢ e (A sll pasy -]
_B)AL.J\QA&}':)SST (\

(D550 03) 4l Glas 5 (03) SO e S 5 Ol s (sl (0 pdaie Jia (2

O i sall dalall Anpuaall e (<

L Ot sl cilalasiind aal dael (&

170°C 2ie H,S0, saes 35550 (sl U5aS) (A) s smand) oS 5al g slall g iy o piiad) yaat Sy -2

(A) S5 Lagea il (

.H,S0, 2535 4 140°C 2ic (A) S all (e slall & 3 Jelis Aales i (o
;e il Je i Al i) -3

Ni2sns b Hy, (

. HBr (<

 (B) <SSl axi (O3) 0ss¥L I _nial) 32081 4

. (B) &Sl dapa Lae§ (i

(B) Sl daly) Jelis Aalas ST (o



4 gland) el 1 J oY) Jlaall

101 Gl

H.G.F.E.D.C.B.A <l dl gua il (]

0 O
; >C C< . B: HC—C—CH; : C: H3C—C//
H3C ‘ ‘ H |
H
o0——oO
Cl)H Ii%r
D H,C-CH—CH,4 E: H,C=CH—CH; : F: H;C-CH-CH,
MgBr MgBr
G HyC-CH—CHj , H: H3C—(|3H—CH—CH3
CHj,
- cdle il Jus) (2
0] CHj, O
| OH' | |
2 H3C—C—CH3 = H3C—CI:_CH2—C_CH3
OH
0 CH @)
i OH [ Vi
H3C—C’ - Bge=0—Crp=C
H OH H
Br

CH
| AlCI s

@ +  HyC-CH—CH; 2 @HC\ +  HBr
CHs

3
cpalls el s el e g



i paan) £Lassl) 1 Y Jlaal)

—ECHz_?_ﬂ‘ el sal) Aalall Ll -

n ol e ped gl anl 2
CH,
1 02 ol
(1
el el 13 palll e g3
Al Glas 5 SO e (g 53 ) e (sl (40 adate il -

—CH—CH,—CH—CH,—CH—CH,-

0O C

q ) s sall Aalal) dipual)

-~ -n
s O i sl cilalasiind aal -
L Glerall slaa e
2
CHQ_CHz‘OH A k—ls)d\ z\.sg.m |

: T =140°C 3, allds jnaie At._xS)Al\e;Ld\t}dcm_g._a

H,SO,

2 CH,-CH,-OH T10°c CH,-CH,-0-CH,—CH,

SN

(- )



Ay guand) sl 1 Jg¥) Jlaal)

3
D () Jel&) Hy ae O il Jelés -]
— Ni
CH—CH2 + H2 _— CHZ_CH3
Br : HBrcAQ\):ﬂ.uJ\ Jdels o
|
CH=CH, + HBr ————>=  CH—CH,4
(4
o) B oSl pa
sxdi
O @)

: B Sall dala) delsi o

0
// //

@Cﬁ \CHZ C @C\ E s WL
H H



& gzand) eloassll 1 Jg¥) Jlaall

20094 S\,

2 010
: Al LSl cle el Alula @bl (]
Hg**
1) CH=CH + H,0 - A > A
3) B + H,0 » C + MgCI(OH)
KMno,
4) A provee e D
H+
6) C + PClg = F + HCI + POCl,4
7) F + (CH3)3N = G
AA,B,C,D,E,F,G ;S alliliaic Caaiguall i€
. Aailiad 2 € (5) Jeldl) anl Lo
AICIH; b sl 3 5a 5 A 0 3l ae F oS ) Jelis i -
;‘RA\ZJ\ Jelatl) JST
Zn
A HCh< A B e o

: ol (el G s Al dgn e (2
HC=CH + HCN ——H

nH —— |

CH Sl Alnie Cand dapal) (iSi
1S el Al sl oS o
S el ) gagall Jelal) 85 bl & gila

()



H2C:CH2 +
KMnO
A s‘b—&ﬁ“}

LiAIH,

D — =
H+

E -

Ay guand) sl 1 Jg¥) Jlaal)

1020 a3l

+ Al Alubudiall AhLasl e el oK1 (]

s )l (S 0 G s

H,G,F,E,D,C,B,A: alS alliliaic Caai gpall i)
gn ddadi (585 A Gae LS pall 28 (e -

e lin peal o3 | S al) Jaat F S all 350k (2

S all ddlal) drpall S ]

.l 238 & gile

e sl clalasiind aal S o



4 guant) elassl) 1 J5N) Jlaall

A’ H,C=CH-OH :

CHj

D: CH;-COOH :

F: H3C—CH2—CH2—(|3H—CH3 :
Cl

AICI,

HyC—CH,—CH,~CH-CHy  + @

Cl

01l Ja
(1

:G.F.E.D.C.B.A. AclS d gpa ]

0
//
A: HyC—C
\
H

C: H3C—CH2—CH2—C|:H—CH3
0 OH
//
H3C—C\
O_$H_CH2_CH2‘CH3
CHa

E:

CH,
G: H?,c:—N\i(:H2

CHj

8l Jelis s (5) delaill o
cdaallad Vv
s
LesSe
,a}mi_
.L.gj\);y 4—

s O &~ F S all Jelas -z

@~(|3H—CH2—CH2—CH3 + HCl

CHy

)



4 gland) el 1 J oY) Jlaall

0 : deldll Jus) -a
// i
ch—c\ HCI5S,A = HiC—CHy  + Hy0
i £ CO, 5 o5 yike diall 25 31 (po BRI D S yall e Jpemall 458

@)

CHy-MgBr + CO, H,C—C—OMgBr

@)

|
H,C—C—OMgBr  + H,0 CH3-COOH + MgBrOH

(D)

(2
H,C=CH H S all -
|

CN

c S el Adlal) sl
CN

cpalid el s el 5
002 cpodll da

a
H.G.F.E.D.C.B.A Sl goa |

A H;C—CH,—OH , B CH;-COOH . C: CcH;-cocl
@) OH

D:©—|C1,—CH3 . E: ©—(|ZH—CH3 . F- ©—CH:CH2
0 0
| //

JE S el g Ui g Jlndl) (5l -
(2



iy guand) $Lasl) 1 J ) Jlaal

- g_\S)Al\ Aalall :\.LJ..A\ 2
CH_CH2

a8 yaly ;3 el & g3

] pad sl claladsnd aal
LS Hsadile V
CGlaaall dlas v
Lol dclia v



& gzand) eloassll 1 Jg¥) Jlaall

2010 Lol

el Lingh L a B 5 A (Sl 0 IS plaasSl) Akpuall a5

L C Sl Jsing el Jlatiy US je  axad CH3-MQBI ¢ 52 e Jifiall daa g 3 g B Sl Jeliy (2

. D Sl JS18 400°C ie Gl ALO; e s e C S pall 5300 ) ya
F5 E 0nS el i mes L5 3 K, CrpO7 daud 53 D oS yal) sl

.G S all axd (SOCH,) disi il 215518 aa F oSyl Jeliy

B SSual Y 523 G Sl e CH3-MQCH il

G.F.E.D.C <l all iliaie Cai gaall il ({

. G D S el e JS S5 ) sasall Jelil g gl (o

- Sl Jelal JoST (7

MnO

2F —— + +

e

: 01 o<l
die ) (el e A Sl DAl 5 e ¢ CyH 00 Aleaal) dipa A Gl S s s an (]
. dled Jslae ae Jeliy Y Lty DNLP.H CailS e Jeliy 53 ¢ B oSl e Jai 300°C



& gzand) eloassll 1 Jg¥) Jlaall

102 cpill

206 Alloid) el e e i) ias |

AlCI,
© + A B +on.

H,SO,
Propan-2-ol C + H,O
170 °C
C + HBr — D
ROR
D + Mg —_— E
il
E + B —> F
F+ H, O — G + MgBr(OH)

CAuliid) Ale N Se il STy G . F.E.D.C.B. A Gl jall dliain Caiai guall ue (1
B Sl Gl pla ) Jelds ST (2
: e Bl B Sl e J sandl pans ) clelail) Al aSi (3

H3C_CEN 9 QMgCl

Sl Jeliill (pe deliall i jis) ol umay

0 0
COC—O—CHZ—CHZ—O + mH,0

n

\ )

nX + nY

LY 5 X Ozl e IS Aliaie Coual il i (1
¢ il ol JS35 Jelis a5 el sile (2

H3C©CH3 e oy b o sauili gl Cilisia g A gpansh X Sl Lo Jeans (3
 daleYL de giie R-CO3H (faeall (358 Ao oo lBY) 30uSL Y S pall e Joans -

Al sl Al Sl) e L)) i

(=]



Ay guand) sl 1 Jg¥) Jlaal)

101 cp il
(1
A Sl v Vv
OH

|

LB dsaS e sl A Sl 4
‘B Sl i v
I

st oo Boke B Sl

2
:G.F.E.D.C S jalldliaic Caalll juall -
OH O
| //
C: H3C—(|:—CH2—CH3 , D: H3C—C|::CH—CH3 = HSC—C\
O O]
H,C C// H5C C//
F: M3 \ ; G:iH3 \
OH Cl
-
i Jelii s D Sl ) gasall Jeliill ¢ 55 v
cJadiu) deldi s G Sl ) gagall delaill g o5 v/
s delddll Jus)
@) @)
// //
2 H3C—C\ -~ ch—C\ + CO, + H,0
OH CH,



4 gland) el 1 J oY) Jlaall

02 ¢l

|
:G.F.E.D.CB.A S all ilaidl Caai guall (]

) )
// //
A: ch—C\ ; B: @*R ; C: H,C=CH-CH,
Cl CHj
CI)MgBr _CHs
D : H;C-CH-CH; ; E:H3C-CH-CHj , F Q?—HC\
| | CH;  CHs
Br MgBr
QH  CHs
o Orgne
CH,4 CHj3
B Sodl e i€ Jelss (2
i
Zn/H,0"
CHsy

1B Sl e Jpanll e il edlelal) Alulu (3

[
HC—C=N + @MgCI @C:NMgCl
CHg

| e
@C:NMQCI + HZO - @C:NH + MgCIOH

CHj

0

| //

C=NH  + H,0 — < +  NHj,
CHs



Ay guand) sl 1 Jg¥) Jlaal)

Y 5 X oSl daa (1

X HOOC@COOH . Y :HO-CH,—CH,-OH

Cenallisyaly ;5 paldl e 5 (2
L Je il Y alee A (3

KMnO, / H,0"
H3COCH3 LA HOOCOCOOH + 2H,0

(X)

H,C=CH, + R-COH —— H,C CH, + R-COOH

(Y)



Ay guand) sl 1 Jg¥) Jlaal)

2011 Lsis

201 Gl
. dled Jlae pe Jeliny ¥ iy DINLPLH i€l ae A Jelity ¢ CyHgO Alanal) dlipa A SissnS ol Jiim s jhs and (]
A Sl dapla e ({
Alaiall Cal ditpa Sl (G
) el i) Al A SOl e g a2

LiAIH,
A — »

H,0O

AlLO,

B T Cc + H,0

KMnO, ¢abs 5 3S,
> 2D

H,S0,

D.C.B <lS dllilaic Caai guall cisi - -
DO ks D Sl (e JanS 5 U e gana g 33 Sy (3
. 350°C e MNO a5 isall 2l 2 ga 50 (I
cgelidany s all il (@
co = ol s sal) Jeliil) Aalee st -
C-CH, Ot i) e Jpan) (Say 5 AT 2l S5 D Sl 5 05l e BB (4
I
@) CAlal adlelal) Y ales WU Elld e e



4 gland) el 1 J oY) Jlaall

:02 )
- Al e lal) o<l |

H,S0,
1) @ +  CHy-CH,-OH - A + H,0

H,SO,
2) A+ HNO, - B+ H,0
LiAlH,
3) B ~ C
H,0
KMnO,
4) CH,-CH,-OH - D
H,SO,

55 D +  SOCI,

\J
m
+

HCl  + SO,

0
Il
HyC—CH, NH—C-CHj

E.D.C.B.A <l allilaidl Caaiguall i
¢ Jaxinsall Lasus sl salo s € €5l 130 sala ¢ AT pa (1) Jelitl 3 QLAY JsaSl) Gy gni oKy (2
o 9 | | ‘
HO-C—(CH,)4,-C-OH . F 0wl Sl g ¥l e Jeléi g (NylOn 6-6) wal sl sany 1

6) C + D

Y

Ni
NEC_(CH2)4_CEN + 4H2 > F
0 0
nOH-C—(CH,),-C-OH + nF ~ Nylon66 + mH,0

¢ (Nylon 6-6) sl sl IS Jelss 83 5alll ¢ ila (1
ol ni o il 8l (g
. (Nylon 6-6) J sl daall miiu) (3



4 gland) el 1 J oY) Jlaall

101 Cadl)
(1
L Oshe oo ke A S all
I
HyC—C—CH,-CHy A S el Aaie Caail) dapall -

‘D.C.B agsfuamgqmﬂ\@ml\ (2

T 0

B :HC-HC—CH,-CH; ; C:HgC-CH=CH-CH; ; D: H3C—C\

OH
(3
D) A 8 Jeliill sl v
i i
MnO
2 CH, C\ ss0sc  HiC c\ + CO, + H,0
OH CH,
(@) Al b Jelall stes v/
O
CH C// A CH CO
[ _— - +
N OH 4 2
OH
0 s D S el (e B () 53 gl e J geandly et Al Yl (4
O

0
// //
CHy=C  + PCly ———= CH;—C_ + POCl; + HCI

OH Cl
i
C—CH
O + CH;—=C — ©|| 3 + HCI
\ 0
Cl

: PC|5 Jy SOC|2 Jlaativil CSa i -

(=]



Ay guand) sl 1 Jg¥) Jlaal)

102 ¢l

|
E.D.C.B.A &S alldlaic Caaill guall (]

A @CHz-CH3 : B: OzNOCHz'CHs

0] O

// //

C: Hz'“‘@'CHz'CHs ; D: H3C—C\ E: CHs—C\
OH Cl

DAl S el aaly (1) deliall b LAY Jsasl a5 (S (2
. A|C|3 -k-“-“jj\ Q9 g CH3'CH2 Cl d#y\ J-U}E v

s by 2 CHp=CH,ddy) v
FeBr3 -L\-\-*-“}M Q9 g CH3 CHZ'BF d-\-\-'\)“ A g v

LSS el 8 el ¢ 5 (1
tF Sl a2
: 6-6 & shall dulal) drpuall (3
O 0]

| |



4 gand) elaassll 1 Jg¥) Jlaall

2012 LS

- ) Alasl e lal ALl @bl |

01 )

AICI,
1) + Cl, - A + HCI

2) A + Mg > B
I

3) B + H—C—H -

4 C + H,0 ~ D +  MgCIOH)
KMnO,

5) D » E
H.,SO

6) E + SOCI,

Y

+ SO, + HCl

@@ . o

F.E.D.C.B. AcS all ilais Chuai all €l (]

£ (2) deliall & panl da 50 ka0 ke (2

©(7) Jolit) b Jansal) Jasus sl ale (3

Al ALl e i) e (Polyester) sl (Jsdl e Jsanll oSy

3
T
+
Y

1) H,C=CH,+ 1120, 2(‘;“0%» ©
2) G + Hzo H > H

HOOC COOH

3) n + nNH ——» polyester + mH,O

£ (3) dcuﬂ\gz)dﬂ g sk (1
H s G oSl (e S Aliate Caial dapall (i (2

(=~



1)

2)

3)

4)

5)

PClc

Mg

4 gand) elaassll 1 Jg¥) Jlaall

. (polyester) il sl dalall dapall gicin (3

20254

B LS e hai O3 05050 A SSoall sausi -

L CSoall e 50 2 gie &0 B S el (e Jse | dala) -

D S pall aad JS0l) a a0 B S pall ds paa -

JE S5l ey 170°C sie (HpSO,) e Janss (8 D S pall o slall g 5 -
‘ECHZ—CHz} Aalall drpall (53 P S pall (Y (055 B S jall 350l

n

E.D.C.B.A <l allilaicCaal jpall il (|
¢ el gall sl La €3 bl & gila (<
sl cte il Aulu (5 23 D S el e B |

Y

F + POCl; + HCI

Y
®

H

Y

Y

| + MgCIOH

@)

|.H.G.F Sl lldlaia Chai guall i (]
¢ (2) deliill i axdiuall sl sala (- (2
¢ (5) Jelddl) jailliad g@u (<
§ Y gall 2o (g gluta Aelall g jall IS 1Y) (5) Jeladll 253 10 sale (2

(=]



& gzand) eloassll 1 Jg¥) Jlaall

Yy

S5l s F oSyl e U ©/COOH Sy il e o peanlls mans L3l el Sl (3

A e ol ga s

101 Gl

|
A.B.C.D.E.F:asS,al gua (1

A: @ @MQCI ; C: @CHZ-OMQCI
I
@CHZ OH ; E: @COOH ; F: @—C—CI

s ol ala ya) _94&_1;.1(2)35_);}:\.943\«_1_5331 (2
LGl Yo 4
celall KU Ll

. AlCI; su sl Gaes 58 (7) &) Jelédll 8 asladin o5 A ass ) (3

LS8 el s & (3) ) delddll A3 el e 55 (1
HsG Sl e SS4ua (2

s il Sl a3

O O

Jﬁg C-0-CH,—CH,—0}
& |



& gzand) eloassll 1 Jg¥) Jlaall

102 cp il

|
A.B.C.D.E. 1Sl gua (1

O 0
/ N\ //
A:H3C-CH=CH-CH; ; B: H3C—C|:H CIZH—CH3 ,  C: H3C—(l;
0—0 H
el s el s B el ¢ 53 (2
Copl) (Js i pad gl ol
I
F.G.H. | als dlldliaic cual guall (1
F: HgC-CH,-Cl . G: HyC-CH,-MgCl
I I
|
H H,C-CH,-C—0MgCI : | : H3C-CH,-C—OH

2
il V) e (2) delal & alleaind &5 o) s ) ]
:(5) Jeldil) jallad —o
s
LS
L dsdna wk
L)Y +
L s F oS el e BB el s 5l pman o J seanlly mans 3 cdleladl) (3

@ +  CHyCH,-OH @CHZ—CH3 + HCl
KMnO
@CHZ—CH3 . @COOH
H,SO,




& gzand) eloassll 1 Jg¥) Jlaall

2013 LS
101 il

. 789/Mol A3l sall A€ 5 ¢« CHppg daladl dirpa ¢ A las)l can g yap and |
A Sl daie Caai dapall aa (1

H=1g/mol ¢« C =12g/mol : b=
¢ Al e Ll Abuds (5 a3 A S all (e BN (2

AICl,

1) A + Cl, B + HCI

2) B + Mg 2 e ¢

3 C + CO, ~ D

4) D + H,O > E + MgCIOH

E.D.C.B: S lldlate Caal guall aa -

e L8 CH3_CH2@NH2 S Al e J panlly rans @x\ e ldtl) cYalea ST (3
ARl S5 J SN 5 o sl
. C3HgO dlaaall dapall (i lagd il a8 e 3 )l FP5 F olSall ]
. 164g/mol 4 sl AN 53 G Y (0 9.840 o)) sl die ind ¢ F oS jall (0 0.1mol Jeléis
F d}:ﬁ\u.\mc_ﬁm\eﬂcﬁ‘)ﬁuiﬁ\ d&:\.s.ijjd)a;uui (1

‘ Fd ;“.’S . S‘ . .~"..~ S\ .-~.~ ‘ (2
3y Jelii Aoles i (3

s oatall e laill g yai ¢ F? Jsasll (e Wik P sl gl e paall ]

H,SO
) F — H + H,0
) 170 °C 2

2) nH P

P sl elall dipeallg ¢ H 5 F7 ¢S all (3a S Alemiall i dgeall 2 (1

( =«



& gzand) eloassll 1 Jg¥) Jlaall

.140°C e HySO4 4kl 50 F2 S pall =l (2
G sal) Jelatl) Aalae i

202 )

ol &us C(C3Hp0) 5 B(CoH40) S e cibaefe AalaYl de sl 5 (55 55Y0 A Sin o andsns] (1|
c&led Jslae a0 Y C Sl
¢ CsB oS all il (I
C.B. A S all dnie Ciua gaall il (o
et Gy P i | g)mCuSJA\wGM\ 2

) c WAl p

Y

2) D + PClg E + HCI + POClq

3) E + Mg —=—% o F

4) F + C02 > G
6) G + H,0 > H + MgCI(OH)
O
H+
7 H + D CH3—(,:H—C—O—C,)H—H3C+ H,O
CH, CH,

H.G.F.E.D : @l jall dliate Caai gpall 2a
O 1 g i P

E + (CH 3)3N — —~ 50onoooooennooooso

- Oaliena¥) (g 8B (il 5 618 1 00) PVC el e Jgeanll oSy 1]
Al e AlENelal cisi (]
‘ 5 ol i s i B E el e (2
N'=1936 4ialds ;0 o cadde 13 PVC el sall A siall 4 gal) AL Caaal (3

Cl=35.5g/mol « H=1g/mol « C=12g/mol : s~

(=)



4 paand) pliassll 1 J ¥ Jlaal)

01 el

I
CA oSl Elaia o il Al (1
M(A) =14n—6 g/mol : JS&ll (e Aol gal) Al s gy and e 5 jle A Sl
M(A) = 78g/mol : Ll
14n -6 =78 : ¢SS
_ 84
14

n=6

CGHG L) A “—‘S)“J\ 2\".".-.’-‘44-.’-“3

JE.D.C.B: S all dlais oai gaall dla) (2
0 0
I I

B @Cl : C: @MgCl : D @C‘OMQC' : E: @C—OH

H,S0,
+ CH3-CH,-OH - CH,—CHs
H,SO,
OZNOCHZ—CH3 _Fe/HCl | HZN@CHZ—CH3




4 guand) slaansl) 1 J oY) Jlaall

:B)ﬁmiy\dgmdjdf&,}m (1

X %100 = 2D 100

Xmax n(uae)

r=

n( i) = ﬁ

n(isl)= 1'? = 0,06mol

0,06
r =——x100

)

r =60%

58 IS s J sl Caicalr =60% ol -

T
HyC—CH-OH  : * Jsasllilaic Cuaidipall (2

+ 5y Jelis Aalea (3

0 0O

// H' /
@C\ * CHy—CH-OH ———= @c\ + H,0
n CH, O—CH-CH,
HsC

1
P.H.F S, ga (1

F': H3C—CH,—CH,~OH H: H,C—CH=—CH, ; P: —E(I:H—CHZj—
CH, "
: 48] o)) Je i) Alslas (2

H,SO
2 CHg-CHy—CH,-OH —750s—=> H3C—CH,—CH,—0—CH,~CH,—CH; + H,0

[~



& guand) plaassl) 1 Y1 Jlaall

:02 el

(1
: C 5B oSl dapla
caaall s B oSl v
COsh s CSudl v
C.B.A Sl jpa-a

CHj 0 0
_J // //
A HsC=CH=C ;  B:HsC—C ; C: HyC—C
\ \ \
CHj H CHj

H.G.F.E.D S dlpai (2
(|3H3 cI:I I\I/IgCI
D : H;C—CH-OH . g: H3C—CH-OH . F: HyC—CH-OH

@) O

I I
G: H3C-$H—C—OM9CI Sy H3C—(|3H—C—OH
CH CHj

s delal)l WS -

Cl CHy

I -
HyC—CH-CH; + (CHjg);-N —— H3C—CH—I\|I+—CH3 + cl
|
CHy CH,

: PVC el sl o Jsandl W mans Al clelal) (]

HC=CH + Hcl

H2C:CH_CI

nCH;=CH-CI ———~ —ECH:HEIEI:

(=)



iy guand) $Lasl) 1 J ) Jlaal

el 5 el PVC i iy (i 5,aldl ¢ 55 (2
e il a4 ) AESH i (3

M52 ) =N XM (e sisa) ;oA

M(seds2 ) = 1936 X 62,5 1o it

M( i ) = 121000g/mol



& gzand) eloassll 1 Jg¥) Jlaall

2014 Ll

:01 Cpuaill

. 3.45 (o o) sell Al o iy UK 5 C Hp, 0 Alall s A (5 siae S 0 (1]
 (A) gl oS 5all A gall ALY a5
C(A) Jldeadl dapall aa
C=12g/mol ¢« H=1g/mol <« O =16 g/mol : =
il Jslsa aa nYSDINP.H a0 (A) spanll oS Hall Jeldy (2
S (A) gsad Soalldaphle
Al ASadl) Aliade Cial jpall (il oy
(A) gad Sl sl dilee e (B) dsaSll im0 (3
¢ (B) Jsosll Ciiiale
e laoY) dlae (8 Al (S (52 S pall sl -
(C). hal¥) oy dauilia ) jada j3 die 5 aimes Lo g & (B) Joasll e sldll g 35 - (4
a2l S5l 5 (CHg-CO-CH3 ) silsull Jhaad dalel de siidll (Og) 01555¥0 (C) bVl 32081 -
. (D)
:D.C.B. Akl LS jalldliate Ciai fall it -
. (D) <Sall puialS pla ) Jelés Aalbae ST -y
(E) Lsadsdl Jhasi (C) o1 554 (5
(E) sl sl ddlal) il €]
$n 4yl jo oald ¢ 126000 g/mol s s (E) el sall ddass giall A gl ALY cilS 1)) -



1)

2)

3)

4)

5)

6)

7)

8)

9)

& gzand) eloassll 1 Jg¥) Jlaall

10200 a8

O ouel) 02 10.14% 5 058 (e 69.56% 52 R—C=EN 4dxna A (s sk S e (1
LA S el Alenall Bigpeall aa (

A S pall dlaie Cual juall miul (@
C=12g/mol « H=1g/mol ¢« N =14 g/mol : =~

n(l)

CH 3-MgBr

H,0
LiAlH,

H,O

socl,

Mg

ALO,

400 °C

;A el Al s ¢ A S al (e B (2

» B

Y

Y

Y

D +  NHj

C + MgBr(OH)

> F + HCI A SO4
ether
- G
H,0
> H + MgCI(OH)
+ H 20

HyC—CH—CHz  CH,
C C

I I

|.H.G.F.E.D.C.B.A Jilai oa juall giiu) |

£(9) Jeldll b bl g sl -



& guand) plaassl) 1 Y1 Jlaall

101 cpll
(1
¢ AGS jall 4 gal) ALY s -
M(A) = dx29
M(A) = 3,45%29
M(A) = 100 g/mol

M(A) = 14n+16

14n+16 = 100
n==6
A C6H120
2
L s 1(A) sl (Sl
FA Sl Bl ol -
0 0
H3C—(|3H—CH2—C—CH3 H3C—CH2—(|3H—C—CH3
0 C|3H3 o
[ _ . _ _n
H3C—C—CH~CHj H3C—CH,—CH,—CH;—C—CHs
CHj
@)
i I
CHs
(3

sl S (B) dsasll -
CNi 25 s 8 Hy Jlasind sl e gla ¥ dddae (8 LIAIH, a5l 3 pon Jlaxins) (Say -

(=)



Ay guand) sl 1 Jg¥) Jlaal)

(4
:D.C.B.A <lS,dl ga
0 ol
R C i E=Cr-Clik : B: HyC~CH,—CH—CH—CH
CHs CHj,
/O
C: H3C—CH2—CH:c|:—CH3 ; D :H3C—CH2—c\/
CHs H (5
et sall Lalall gpuall ]
[T
TS
n
O
n=1500




4 gand) elaassll 1 Jg¥) Jlaall

:02 el

(1
c A S all Alea) Al slay -]
(A):CHN  :a
N% = 100 — (69,56+10,14) =20,3

M — 100%
14x100

14 — 20,3 [ ——> M= ~2503 = 69g/mol

69 — > 100% |

— > B 69X69,56
12x 69,56 %| =—>» X=——"=4
- 100x12

69 ——— 100%
69X10,14
y — ~6956% | =—=> Y:T:7

CaHiN A A S ) Ly 4ia s

DA S all Al dliadall Cuaill guall -0

CHj, @
|.H.G.F.E.D.C.B. A: <l alliliaic Cocaill guall |

A: H3C—C|H—CEN ;. B: H3C—C|IH—(|3:NMgBr . C :H3C—C|3H—(|3:NH
CHj, CH; CHy CHs CHy

D: HSC—(le—(ltzo . E: H3C—(|3H—C|:—OH | F:HC-CH—C—Cl
CH3 CHj CH; CHs CH; CHj3

T e

G: H3C—$H—C|:—MgCI ; H: HSC‘(EH_(E—CH—SZH—CHQ,

CH; CHj CH; CHj CH,
"
| - H3C—C|ZH—(|::C|:—CH—CH3
CHy CHy CHa

e‘albﬁfh@9dsw\‘553)dﬂ\_u

()



& gzand) eloassll 1 Jg¥) Jlaall

2015 LS,
101 Gl

2.55 ) sell dpnailly &y Hlanl) 4Kl s 9 CH e -OH dalal) daall i Legd (B) s (A) Y sS

A sall Lagili€ ol
N e it
C O saSl Al day YY) gnall ST -

C=12g/mol ¢« H=1g/mol <« O =16 g/mol : =

 (C) sisndl (ka3 (HpS0y) (mmen Jans5 (3 KMNO, A 53 (A) Jsall 5281 (1
(A) IS Giia piia) (]
. (C) Osisall Aliate (i dzpall s (A) Jsasll Aladall Caiai dxpall T (0
200 cdle ) Aluli 35 sl (A) JsaSll e Jpanl) (Say (2
LiAlH,

1 D > E

) H,0

2) E + PCI 5 > CH3'CH2'CI + F + HCI
ether

3) CH;-CH,-CI + Mg » G

4 D + G » H

5 H + H,0 > A Jxd + MgCIOH

H.G.F.E.D S dl poa mitial -
ol ylaill any Capai & ¢ ((B) JsaSll (0 0.5M0l g CH3-COOH €l silisy) asa (30 0.5mol z <3 (2
Lo s aie JSnall Y1 (e 0.025mol e Juanid S all iy pSU aea (e
5] Jeld 59 ye caaal (1
 (B) Sl Caina i (o
. (B) dsaSlldliais Caai dauall s (7
(1) Soa Y (523 170°C sie cy 5l Gaes 35351 (B) JsaSl) e slall g 35 (2

(=)



4 guanl) plaansl) 1 J oY) Jlaall

. (J) nad sl as S 5l 3 yaly (o
Q) e sall dlal) Al Jia -

2020 4l
i) oS idPCly g Jeliy (o3 ol gliY) Gmes aad CHy-CH-OH Jsiliay sausl (1
¢ J sl 500l A Jeriog 53 S50l ale (]
. PCls go b si¥) aea Jeo i Alabae ST (0
C(A) Sl (S dags s a5 JiuY) )5S ae o3l Jeliy (2
¢ Jelill 138 aul L (d
¢ Jelaill 138 Jentusall Jass 1) sale (0
(A sl Sl Bapa i (&
LAY el ALl (A) (s saal) Sl e s5a3 (3

A + CH3-CH,-MCl - B

B + H,0 > C + MgCIOH
ALO,

C > D + H,0
350-400 °C

.D.C.B S, ppa s -
 E s gl aai D S el 356k (4
B el sall dalall Al S (1
M = 1584000g/mol s stuii E Aas giall 4 gal) ALY €] 13 (o
osadlsal) 13¢1 8 el A sl



& gzand) eloassll 1 Jg¥) Jlaall

CSle il e @l g (A) 5 smnd) oS all (e B ©—CH2—CH2—OH Jsasll jamad (S (5

: 4nY)

A+ H, - F
170 °C

Y

?
G + H @—CHZ—CHZ—OH

H.G.F Sl gua i (|
¢ Y Jeliil) 8 Jeataall Jass sl sale (2

(010
(1
t Ol pasl) e JS A gl ALY ila
M = dx29
M = 2,55%x29 = 73,95
M = 73,95g/mol

N e z Uil -
M =14n + 18 : JS&l) (e 4] sall Lagili€ il S e 3 5e B 5 A (S <l
14n + 18 = 73,95

n=4
ol sl At ) g 1 el -
HyC—CH,—CH,~CH,~OH HiC~CH,~CH—OH
CHg
It
H3C—C|:H—CH2—OH H3C—C|3—OH
CHg CHs

(]



E : CH;-CH,-OH

G: CH3-CH2-MgCI

Ay guand) sl 1 Jg¥) Jlaal)

2
AJJ&MM\@A\CM\ -
56 JsaS A JeaSll o g aad A S all 3008) il Gy
H3C-CH,-CH—OH P A Dl e -

H.G.F.E D : Sl foa i ¢

/
F : POCl, \

: H: H3C—(|3H—CH2—CH3
OMQgCI

3
:E)hy\djéfg\.u; -

0,025
r =——x100
0,5

r=5%

ol JaS 4 B Jeaslla r = 506 gley -
CHj

(=)



4 gland) el 1 J oY) Jlaall

Sl A -0
CHj
|CH3 G el sl dalall gl o
CHj,
n
102 G2l
(1

H,SO04. 2555 8 KMNOy 1 58 J sty 8auST 8 alaaios o (S 2l auS5all
. PCls ge bl Y (a0 Jelii -
CH5-COOH + PCls ——» CH;-COClI + POCIl; + HCI
(2
A Jelas s detal) an)
. A|C|3 uaejj e o) Jelatl) 1aa ‘zgd\.uﬁu\ (‘.3 Lﬁ'ﬂ‘ uﬂ:\u}l\ -

0] A s parll S pall a2
O
C
\

CH,
D.C.B .« ulldliai Cauaill auall (3
OMgCI OH
|
. C-CH,-CH, . . - - . : C=CH-CH
B'©7| 2 73 C@? CH=CHs ; D @| 3
CH, CH, CH,



Ay guand) sl 1 Jg¥) Jlaal)

(4
CHs CHy : E el sl Apalall Al -

DB el da o s -

158400 _
n—W—ﬂOO
n=1200
e (5
OH H.G.F: oS aldlais coal guall -

|

UV 51 H,S0,: 52 5sa) Jelall d Jantosall Jasus sl) -



& gzand) eloassll 1 Jg¥) Jlaall

2016 LS
1010 a8

0=1.38 &l sell dnally 4l (A) gl (1
C(A) S all Alaie Ciai dagpall 5 dlenall Lipall 2 -
;A Anbenll clelal) Ads (A) Gl e B 550 2

Pd
A + H2 - B
B KMnO,
H,SO, c + CO, + H,0
C 1)LiAlH, _ D
2)H,0
D + HBr — E + H,0

.E.D.C.B il all Alaial Coai gaall 2a (i
P el sal) ilaat (B) S yall 3 ek (i
dansl S35 P el sall Aelal) Argeal) S -
psmlisdl das 33 (0 25Q 5 0.8) (d=43US (D) S pall (1o 10 ML z a2 bisds (B) Sl juanti oy (3
. HyS0, 2525 & (KBI)
.KBr 5 (D) Sl (e S @Y 50 20 caal (T
My=16 g & (E) <Sall (e Lgle Joaniall A 5 uale 131 Jeliil) 353 30 caal (w2

C=12g/mol « H=1g/mol« , K=39g/mol, Br=280 g/mol O = 16 g/mol: e~

D hile iy (D) Sl (e B HZN—@—COOH g sl )b Gaes juasi (Sa (4

- (F) 1800 (st S04 (e Lo 8 (D) S0l g 034 Jelis

(G) =S, M 535:H,S04 2525 o (F) =Sual e HNO; il

- (H) S0 (hxiH,S0, (aen s (8 KMNO, Al 51 (G) S el 520
g i siaal 1l paes () (25 HCI 25a 5 & Fe vaall daul e (H) S oall g lls )

(]

<N X X



& gzand) eloassll 1 Jg¥) Jlaall

H.G.F <l alldliaie Caal gpall aa
il Je il Alslae JuST (o

202 Gl

G (0 1.25 0 hel4ia0.70 g B sl 2ieCrHppO, 0 JSA (o Aulall Alisa (X) s S e (1 |
RISEYB[JUREN
N AV (X) Sl sl ) iay) Jelii dabaa ciiS) - ({
- (X) Sl el dapall 2a (o
LSl 1) i) e Cami fall e (7
C=12g/mol « H=1g/mol ¢« O =16 g/mol : =

+ 0 el Al s s (X) S all Rasn & jeal (2

Pd

2) A + Oy -k
3) B + H,0 - 2C + H,0,
4) C - CH3-MgC| = D
55 D + H,0  E +  MgCI(OH)
6 E KMnO, . =
H,SO,
7) F + CH4-OH HSO, _ X + H,0

X.F.E.D.C.B.A : S all dliaic Cavai jpall ciiSl v/

()



iy guand) $Lasl) 1 J ) Jlaal

LY Al e Jelis il casl0, 5 NO, (o) NpOg oS el i Jelitl 48 jall dusd pall |
K=5.10°% min™ dc jull calis ¢ [N,O5]o= 0.1 mol/L : ¥ 38 51 i caale 13
sl Jelal) (i (]
(trp) Jeliall Caai o) ol (2

Eh\):\.chaojﬁwJJ})AJu(V)d&bﬂ\:\s)&uﬂ;\ (3



Ay guand) sl 1 Jg¥) Jlaal)

01 Gl
|
(A S el drpa Al (1

M
n= H’e;l_'gﬂ
M

e sisa

M
M = el ;@\Sj

JRasisa n
M,.s,.= 126000= 42 g/mol
3000
M(A) = 14n : 0l gl ge 5 ke A glas
14n = 42 ; » S

n=3

H,C—=CH—CHj, p dliade Ciuai diipas ¢ CoHg 1 2 A S pall dlendl dapall (ladiay -
+ 5 palill Jelii dalza (2

—ECHZ—CliH-it
CHs

cOdls A P sl sl ad (3

n CH3=CH—CHj

Y

I
:J.1.H.G.F.E.D.C.B <l dl ga (1

B: HiC—CH=CH; | C:HC—CH-CH; ; p:(HiC)HC—C=NiGCl
Cl MgClI CH(CH3),

[ «])



& gzand) eloassll 1 Jg¥) Jlaall

c|)| Cl)H
E:(H3C)2HC—C|2:NH : |:;H3c—c|:H—c—c|:H—CH3; G;HSC—fllH-HC—Cl?H—CHs
CH(CH3)2 CH3 CH3 CH3 CH3
ﬁ O
I
H:H3C—(|3H—CH:C|I—CH3 © |: HlC—C—CH; : J:H;C—CH-COOH

CH, CH,

C S sl (o DI (il 5 30 e Dsman) Sl e J pumaly st il Sle il Al S (2

L oAl Cadl S
I
H3C‘CH—CH3 + C02 O —— H3C_(|:H_C_OMgCI
|
MgCl CH;
I I
|
H;C—CH—C—-OMgClI + H,0 —>H3C—(|3H—C—OH + MgCIOH
I
CH, CHj
ceoY) Jelddilas (3
Ni
H3C—(|3H—CN + 2H, ——mm H3C—C|ZH—CH2—NH2
CHj CHj

2016 Crail)

PA S ) A dlal (1
M(A) = 14n — 2 : JS&l1 (e 4 gal) 4ili€s i e 3 ke A Sl gl
M(A) = dx29 = 40,02 : Ll
14n — 2 =40 ;¢ ASS
N=3 :¢J
CaHy 1 & A =Sl dapa (o 4l g
HC=C—CH, A SOl Alate Ciai daall -
:E.D.C.B Sl jpa-i (2
[ =)



Ay guand) sl 1 Jg¥) Jlaal)

0]
B : k,C=—=CH-€CH, H3C—C//
\
OH
D: H3C—CH2‘OH S = H3C_CH2-BI'
Ler gy,
CHj3

(3
- CoHs-OH Jsiy) Y ge 230 s -
m(C,Hs-OH) = PxV =0,8x10 = 8g
M(C,Hs-OH) = 46

n(C2Hs-OH) = 0,174 mo]

c KBr &% s 2 -

n(KBr) = 0,23 mol

s Jelatl) 890 e clus —00
C,Hs-OH — > C,Hs-Br
46g —> 109¢

— .
89 My i,

8x109
46

=18,95 g

m coew=




Ay guand) sl 1 Jg¥) Jlaal)

r=384,43%

(4
H.G.F <lS,dl e

F:@CHTCH3 ; G:Q2|\|<j>c|—|2.(:H3 , H: OzN@COOH

s Jeladl) ales JWS) -0

I



& gzand) eloassll 1 Jg¥) Jlaall

2017080

101 el

(0125 Q hel4e0.70 g Glisl 282 CoHyn0; 1 ISl (o dalall diipa (X) ssne Soa (1 |

1)

2)

3)

4)

5)

6)

7)

RISEYBN[JUREN
N A (X) S all Al 3 yia ) Jelds Aataa S (&
 (X) SSoall ddasadll pall 2 (&
L S el 1] AiSadl) Aldie Coimd fuall e (7
C=12g/mol « H=1g/mol « O =16 g/mol : L=

;A el Al (s as (X) S el Aasa & jeal (3

Pd
A + Og4 =k
B + H,0 = 2C + H0,
C + CH3;MgCI = D
b + H,0 > E +  MgCI(OH)
e KMnO, E
H,SO,
F + CH,OH 150, _ X+ Hy0

X.F.E.D.C.B.A :QQSJAHM@AJ@‘A\QSST v
LAY Al e el il <810, 5 NO, G NpOg S sl S Jeliil 4 jall Al jall
K=5.10° min™ i jull culis ¢« [N,Os]= 0.1 mol/L o ¥} 55l of Caale 13)
sl Jelatl) Sl (4
(typ) e\l Gl (303 sl (5

B gdebu e )3 () 5 e e (V) Jeliill de s canal (6

(]



1)
2)
3)

4)

5)

4 gand) elaassll 1 Jg¥) Jlaall

:02 o)

S0 5 (R) Cas < 74.5 g/mol 4 sall 43S « R-MQCI itsa (A) (o050 3 (5 sac S 3a

-

(A S all Aliaia Coai dipall 22 (]

C=12 g/mol « CI=35.5 g/mol <« H=1g/mol« Mg =24 g/mol : =
Al il oS 5 J sl e Bl (A) S el e Jseanlly an ) cOle i) ciiS) (2

3V ALl el Al (A) Sl (g B (5 a0 (3

B + 2H,0 > C + MgCI(OH) + NHj
C + H2 Ni - D
D + SOCh > E + SO, + HCI
+ Mg ROR
H,0
F + CO, > G + MgCI(OH)
H,SO
G + D 2 4

CH3—ﬁ3H—ﬁ—O—(|JH—CH3 + H,0
CH; O CH,

G.F.E.D.C.B :<lS alldlaic ciai guall 3 (]
LY sall axe (g e ANRY el O Lale (7) de il 2 50 e gl (o
. Y 5a 0.3 mol ¢l sidl vie < (z
D 5G S pall e JIAGNLY) Y sal) 22e caal v
H oS e A s AaleYl g sitall LIAIH, davl 2 G Sl gl ) (4

S e Fhaay 170°C 2ie HySO, 2585 B H S pall (e eldl g 35 v/

T sl ) g | S a8 el v
s H omSoall e IS Aliaie Gl guall cassi (|
-3 el alaliial e (2

()



4 gland) el 1 J oY) Jlaall

101 ol

LGy Al K T (1

O, —_ nC0O, + nH,O
: XSl Aaadll dapall fuamd -0

C,H,,0, + 22

1mol(X) n mol(CO,) - 5
M(X) =14n+32 g —— 44ng
{ 0,7g ——»1,25¢
(1,25)(14n+32) = (0,7)(44n)

n=3
C3HgO; : (A X S jall dapa dia g
£ X oS all Al ppall
@) 0 @)
H;C—-CH,—C-OH H;C—0—C—CHj H;C—-CH,—0—-C-H
:F.E.D.C.B. A clS )l dlaidll caai guall (2
0 @)
/\ [
0—O0 ?I
D: HyC—CH,—OMgCl ; E: H3C—CH,—OH .. HgC—C—-OH

I

(Js¥) Jlaall 1 il e 5l 138) ]
+ Caalad) Jelaill dalas 41 (1



iy guand) $Lasl) 1 J ) Jlaal

1
— s 2NO, + > O,

s deldll de yw ol (3

V = Kx [ N205]: L‘.—.’JS

N A g2l

V = 5x10°x 0,074

V = 0,37x10° mol . I'* .min




4 gand) elaassll 1 Jg¥) Jlaall

102 (il
A S el A o) (1
M(A) =74,5 : Ll
M(A) = 14n + 60,5 : 5

14n + 60,5 = 74,5

n=1

CHz-MQCI : (& A S all dpn 4

L Y (e B A S el e Jpaally prant ) colelill LS (2
H,C-OH + PClg = CH3-Cl + POCI; + HCI
HsC-Cl + Mg 2212 A CHy-MgCl

. PCl5 Jx SOCI, Jleaiv) Sy -
:G.F.E.D.C.B <l jall dliaic Caaill guall sy -1 (3

CHg ? OH
I
Cl MgCl
E :Hz;C—-CH-CH, : F: H;C-CH-CH; ; G: H3C-CH-COOH

|
CHj

r=60% : ok sl JsasS D Jsasll Caiva (a1 Jeliill 350 ye zlitial -

1G5 D oSl e S ASINY) @Y gall 2e Glia 2



iy guand) $Lasl) 1 J ) Jlaal

s Y sall e (g sbuiia g el Ol

Ng = Np = Ng

0,3
no == ax 100

ny = np =ng = 0,5mol

(4
D1 sH S oall ge S dipa ]
H: HiC-CH-CH;OH  ;  1:HyC-CH=CH,
CH, CH,

2 J ol ll dalall dzpall o
cr

I
CH,



