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(Functional group)

(OH)
t dguaal! GLiS b b IS g dagt
H Cl H
| |
H-C...H Cl-C...Cl Cl-C...Cl
| | |
H Cl Cl
(109.5°) ( Bond angles )
-2 -1
C-C
(178° 1.9° °1.54)  C-Cl C-H
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CA= 10) (A9

+ Gl k) Ag ASIY sl

H"F H-F:
R *0*H R-O-H

(H- F,R - OH) :

:6= OH

T !
HO—S—OH ‘0—P—0OH
b b
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0 ¢=9
0 0=C=0
H
|
H-C-H
Methane |
H
H
|
Chloroform 1= (|j -¢
Cl
H H
||
H-C-C-Cl
Ethane ||
H H
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: (Chemical bonds) dmglsesd ! laufg o

. (Atomic Orbitals)

( Schroidenger )

(S)

(S2)
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P xaPy,Pz

r4 z z
z
/
/ !
S P, P, P,

¢ Aokt 30 Gyl o5 gt 1

(A)
(B) (B A)

PP — @0 — =
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(S Pdf)

(Py)

(28)

(SP?)

()

1S
T

1S
T

¢ Tiangl! Ay Syl

P S
. SP SP* SP*:
sp’
(P, , Py, P,) (P) (SP’)
. (Px, Py) (S)
(SP)

28 2Px 2Py 2P,
Tl T T

- (2P))

28 2Px 2Py 2P,
T T T T

- 439 -



(SP?)

(C:H,)

(SP?)

sp3 tetrahedron

(SPY)
.(CH,)
(CH,0)

)

! AV
v2e T
/()kl
\\ 7
H \
H

(109.5°)

(P)
(SP’)
. (NHs)

¢ e Lt Aty Gif msae

(SPY)



. (Bond length) -

(1.76) (CCly)

1.09 C-H 0.75 H-H
1.78 c-q 1.54 C-C
1.47 C-N 1.34 C=C
1.43 Cc-0 1.20 C=C
. (Bond energy) -
(97)
CH; —» CH;.+H.AH = 97
70 C-N 104 H-H
66 C-Br 110 O-H
146 C=C 100 C-H
199 C=C 93 N-H
204 C=N 82 S-C
174 C=0 84 Cc-C
143 C=N 79 C-C
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: (Ionic bond) dugigt! ddas! !

: (Electroonegativity) duwl S| ded s
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C<N <OX<F
I <Br<Cl<F

»
»

: (Polar molecules) duedadtf &bty yout |

0% = 0* = O

t il | S gl |

( °161.5-)
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°161.5-
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. (Vanderval)

(Dipole — Dipole)

o+ -
H-F

: (Melting Point) ylgai¥ 423

: (Bolling Point) jldil! 423

°1413

: (Solubility) jlugidf dudlild



: (Structural formula) dueus & fmpalf

. (C,H;0)

- 445 -



¥ ALl
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9

Ik

(Isomerism)

.
.

(CSHIZ)

T
L H—(l:—‘ -
H

CH,
CHy—CH—CH;—CH
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t Ot gulaa | i | ol

R 4 “
C f: 109.5° (

/'?(;s)\ C ~ ( /TJ?\HFV \ ( e

N AN N
[

-C-C-C-C-C-
N
(CSHIZ)

H HHHH

[ T N
H-C-C-C-C-C-H

[ T O
HHHHH

CH; - CH, - CH, - CH, — CH;
CH;CH,CH,CH,CH;

CH;3(CH,);CH;
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o O l ©) O
CxC C. C xC
(3) (2) (1)
(3 1)
(2)

- (Free radical)

B | |

C C: C.
RN / N\ 7\
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(Functional group)

CH;

I
CH;CH,CH,CH,0H CH;CH,CH - OH

(OH')
. Alcohols

. ( Hydrocarbons )

Alkane ) ( ) -1
. (CoHzp 42) (Parafines

) -2
. (C,Hy,) (Alkene Or Olefines) (

( ) -3
. (C,H;,.») (Alkene Or Acetylene)

( Aromatic Compounds ) -4
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: (Alkyl halides) JS¥1 Adia

CH3CH2 -Cl CH3CH2 —Br

a
2
3

(X=F,Cl,Br,I) CH;X
C18

(dipolar)

: (Aromatic Compounds) duilegy¥| S o
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(m)
(n) (4n + 2) (Huckeles law)

@ . (1
(T) 3

4

: Ailagy¥ ) SIS ot el

a

COOH

0O 0O O

(Polynuclear) (2
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3

©) ©)

o4

, (4
o0 0 0
. (Ethers and Epoxides)
(R - O - R)
(Ar-O -R) (Ar - O -R)

CH3\CH — CH-CH, - CH;

-3 2
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| RTREPCS PRy PUAE PR FRPIPRw) ¥ 2]

(R) (ROH)
(Ar — OH)
(l)H
(diols) (glycols)
. (Triols)
(Polyhydroxyl)

L

0
:(Carboxylic acids) duuuSg) s jales ¥

COOH CO,H) (Carboxyl)
( ArCOOH , RCOOH ) 0O=C-OH)

(R)
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(R)

joy 0
—> R—C\\_\ or R-—C\
e} 0

I
(o)

: (Aldehydes and Ketones) &gl g &fdbgddd ¥

(C=0)

(R-CO-H, Ar-CO - H)
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. (AR-CO -R) (R-CO-R)

: (Amines) Oliwe¥!
RNH, R,NH R;N
R
R-NH;-X
+ el W | A guiaad| St 5
CH,Li (C,Hs), Pb
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3 O et gl y

. (CH;0),
TR Py WP (P IPER

CH; - CH - COOH

I
NH,

20 )

T, 0 R ﬁ R, 0

li | |
~—~NH—CH— C—NH-—CH—C5NH—CH—C~
‘\-___-—'_‘-\ /—‘\_}

'R

¢ (OIS — Oy — OULILSIY) g S gyl |
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: (Alkanes) (QOLL@yld | ) SLILSIY

(Saturated hydrocarbons)

(CnHZn + 2)
. 54321 = (n)
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¢ daaS A il

()

H HHHHH
| L
H-C-H H-C-C-C-C-C-H
| L
H HHHHH
)
(
(1)
2)
i
IS S S
S I AL S S
HHHH H H H
C C
|
c-Cc-Cc-C-C C-C-C-C Cc-C-C
|
C
1) 3)

(2)
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CH; - d.'.‘:"s‘ CH, 0\:\,.\.43\
CH3;-CH; - #\J\ CH;CH; Ql:l,-,!‘f\
CH;CH,CH; - i) Jag CH;CH,CH; Sl
CH;CH - CH; dms el
(CH3); — CHCH, Ji 95 CH3(CH,),CH; |  (lisadl
CH;-CH,-CHCH; 7] U S e
(CH3); C-CH; 0 Ji g
CH3(CHy); - A9 g

. C6H14

b 9389yl | A 32 (B (7 gyubedl 19 (9 pS01 Gilpd ilia]

H H H
| I |
H-C-C C-C-C C-CH-C C-C-C
| I | |
H H C C
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: (Alkenes) &SIy
H H R R
Ne=c/ Ne=c/
H/ NH R/ \R
—C=C-C=C -
: (AlKynes) Ol LS|
H-C=C-H R-C=C-R
180 ) -
(o)) -
. (M)
: (Nomenclature) duteud

(Common name)
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(n)

. (Neo) (Iso)

¢ SLILSIY ) A

CH,
C,H;
C;Hg
C4Hyo
CsHy2
CeHyy
C;Hi6
CsHis
CoHyo
CioH2,

TSN
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(ane)

CH; — CH, — CH, - CH,— CH;

(—CHa)

CH; - CH - CH;

|
CH;

(neo)

CH;
|
CH;-C-CH;,

CH;

H H H

L
CH;-C-C-C-CH;

| I
CH; CH;
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7 6 5 4 3 2 1
CH;CHCH,CH,CHCH,CH;
| |
CH; CH,CH;
1 2 3 4 5 6 7
CH;CHCH,CH,CHCH,CH;
| |
CH; CH,CH;
-3
CH3 CH3
| |
BI'CH2CH2CCH2CH3 CH3CH2CHCH2CHCH3
| |
CH3 CHZ
|
CH,
-4 -1 -2 |
-3 -3 CH,
-4
(=)
-4 —
-5
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(- -)

CH; CH;

| |
CF3=CH—CH2—CH—C—CH3

|
Br CH3

-5 5 2- 111 — -4

¢ QLIS Al il ol guskd

. C13H38 (1 8)

¢ QLIS A oS ga g

/2128
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CH4 + 02 — COZ + HzO +212.8 /

3CH4 + 30, — 2CO + 4H,0
CH4 + 02 — C+ 2H20

. (Halogenation) -2

R-H+Cl, /5 R-Cl+HC

CH, +Cl, —2— CH;Cl + HCI

CH,+Cl, —2 5 CHCl
CH;Cl+Cl, —2 5 CH,ClL
CH,CL +Cl, —2 5 CH;Cl
CH;Cl1+Cl, —*= 5 CCl

: (Alkenes) (&g 9% ) &LLSIY
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(CnHZn)

. (SP?)
H
CH, = CH, N C§§C<
H” H
H\ / H
C=CX
H H
Q|G (WP
-1
() () -2
-3
CH3CH2CH2CHCH2CH2CH3 CH3CH = CHCH2CH3

|
CH=CH2
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L'):‘n‘ C)&‘ CHZ = CH2
Osbig 9 CH;CH = CH;,
Ol g Cg -1 CH,=CH-CH-CH,
Crali g Cgm -2 CH;CH = CH-CH;
Cgm -2- Jia 2 (CH3); — C = CHCH;

¢ QLSO Al il ol guskd

+ LIS AilgoS palgill

BI'CHZ - CH2 -Br — CH2 = CH2 + Bl’z
-241

c=C. +H, ——> -
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o
I

l
CHy—C=CH; + H,o 289, CHy—C—CH,
CH, CH,
AN // I
c=c{ +A-B ——> A-C-C-B
| |

o Cl

—> CH;-—gH~CH3 L, CH3-—(IJH—-CH3

CH3;—CH=CH; —— Isopropyl chloride

Propylene

>~ CH3;—CH;—CH;®
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CH; - CH - CH = CH,
|

/ Cl

\ CH, - CH =CH - CH,

| |
Cl Cl

CH,=CH-CH=CH,

: (Alkynes) (&biabelu) &L

(CnHZn-Z)

(C=C)
. (SP)

(CnHZ)

H-C=C-H

+ QLS Ao s 192
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Oabiad Gl HC=CH
Oabitad Jdia O CH3-C=CH
Cpbitad S0 Clign -1 HC = C - CH,CH;
cpliiad Jia AL s -2 CH;C = C - CH;
Cabiad Jifla dang g ol Oy -2- Jia- 4 CH; — C =C — CH -(CHs),

¢ LI Al pdl ol gusk! |

b QLU dpleassd algsid
(RC=C-H)

- 470 -




HC =C - R

Br Br

o
CH=CH +Br, > CH=CH —2 Br,CH - CHBr,

( — 2:1)
Br\ /Br
LC=C
H H
( —2:1)
( )
— 21
H _H
CH;C =C - CHj + —Ha:Pd Nc=C
H/ NH
Br Br
HBr ' HBr I

CH,C =CH ——»CH, - C = CH,
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OH o
I

H+ |
RC=CH + H,0 ———— R - = —-R-C -
+HO s R-C CH, » R -C - CH,

+ Ot LY | Aol

RC=C-H+Na"NH, —» RC=C-Na"

LS} (PTRW Py WP PN

CH;C1 CH;CH, - Cl CH;CH,CH, - C1
-1
Cl
CH; - (|3 - CH;
H



 G¥ gty ¥ S Ao s (g

CH; - OH e dsas
CH;CH, - OH ol Jsas
CH;CH,CH, - OH g“:‘?ﬁﬁ JJAS
CH;3(CH,)CH,OH sk Jas
CH; - CHOH ‘”533\3‘;‘:\3\5#‘_}3;5
|
CH,CH;
(CH;3); -C-OH K i g Jas
(CH;); CH - OH i) Jsas
( )
-1
(- O -2
-3
CH;
|
CH;CH, - OH CH; - C-OH
|
CH;

CH;CH=CH - CH - CH;

|
OH

_ $H - CH,
OH
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P} () PPV RPN I

CH;-CH, -0 -CH; CH;CH; - O - CH,CH;
C )
- RO
CH; - CH-CH, - CH; -2
|
O - CH;

+ QLI g O LD Y | Ao s 192

(HCOOH)
. (CH;COOH)
. (- One) -
0 o o
J
CH;CCH; CH;CCH,CH; CH;CH,CCH,CH;

0]

[ it
O Qe QIO
( ) ( )
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Julisa HCHO L alle  gb
Juity) CH;CHO 0 Al
Jubig CH;CH,CHO L8 20U g 9 2
JUU g CH;CH,CH,CHO Al i g -3
()
()
0) OH

CH,-CH-CH,-CHO

-3

CH; - C-CH,-CH - CH;

-4 - -2

+ AuS g $S ylad | Ao s 9B

HCOOH
CH;COOH
CH;CH,COOH
CH;CH,CH,COOH
CH;(CH,); - COOH
CH;3(CH,)4COOH

clia g8 Glaala
i) (aala
i g9 0 paala
e g -3 paala
ey plld (aala
g RS paala

el gilina aala
o i) Glaala
gl g el
oy 9l g sl
el gy Gaala
y gilusa Gaala
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COOH - COOH ) 3S 5 (aala

COOH - CH,COOH dlii glla el
COOH - CH; - CH,COOH dilulu aala
COOH(CH;); - COOH b U gl Gaala
CO,H
O/COZH ! @COzH
CO 2
CO,H
gl -1 pass L aea

$ Okt ¥ 1 i) oo 92

R - NH, R,NH NR;

CH; - NH, (CH;), NH (CH3); - N
( ) () ( )
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NH,

|
CH; - CH - CH,CH; NH, - CH,CH,CH, - OH

-2 -1- -3
NH, - CH,CH,CH, - NH,
-3
O O O
Culadl — e Ad-G L0

(Ld) (5*‘3-’) ()

: Aromatic Hydrocarbones ducibegy¥! Qg »Sgydudd

O Q0 O
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(CeHp)

() ()
)
Cc-C
. (A°1.4)
() 0
°1.54 C-C
° C-C1.34
0
() 0
() O
H H
H H H H
H H H H
H



()0

()
()

() ()
() 0O

36

et et | it sy
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—Br | -NO, - CH,CH,

CH= CHZ
|
— CH3 - CH2C1
-2
H;C-C-H
|
CH;
OH OH OH
OH
OH
OH
NH,
Br Br NH,
NH, Br Cl
Br OH
531 -3 -4 2
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COOH

NO,
OH |

d .0

CH;
-6 4 2

¢ Ayl i gl
5 80

¢ i1 (gl

Ol Il gy ¥ o AT ST
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250 -

@ T
—2 -3 s
Br
Br, / AlBr;
—

NO,
|
@ HNO,/H,S0,
——
CH;
@ CH ;Br / AlBr,
—
SO;H

H,S0,
—r
- H,0

: Dagdandl oy skl Gt 50
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(NAD")
(Heam)

R—N—Hz Rz—C=N—R RC=N

| / I
R-C-N R-N =0

Iz

(Pyrrol)
(Pyridine)

n (CH)
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(Uracil Thymine Cystosine)
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