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CH,COOH + (Na"+OH) > (CH,COO + Na') + H,0
vmg,s,ex.lu,h..n,.mﬂlw,sau,,\na,wqusqkumww.
,W'M\J%”}]M&M|uﬁbxcwﬁ
2 3 aall A il o) @
M‘M‘J;Mwuhwrﬂ

LS gyl 3 )15k 200 = g el 3l el e
n(OH) = n(H0"

43
Sl

WWW.DZPEN.COM


https://www.dzpen.com

|
-
-
-

%
Y
vn‘ Nn

s iy 5 el 410 .3.1.3
A tadliall RIS e Dl e s A ads g sl el g2 0 38 5 el 3 el Jslaall e aaa 3By
Ol s 1y | IS i e pady A Al ) gea gl i Ay (S5 pleall) Sl J glaal) il
D S gl 3 )02 3 U 0 5 s maall p gy paed) 3 ) s 2
sl A4y b -4.1.3

1L = 1000mL (acide) =~ N, mol L

1L.=1000mL (base) = N, mol

(Vg mall B Hi0' SV g0 3 s -

ﬂ. xV,

Ty X=
v, mL o x mol | 1000

4

Vp el 4 OH @V e 20 aaa -

.,——)y"‘h x:Vy
Vymb = ymol " 1000

X=y ——» NxVz=NxV,

A Jaa g glad) 1S W5.1.3

S8 Jpidll 3 Hin e 5 el aen Lal cdia G sl oIS Jandg Jaadll S il
Ll lllaieyd jus Méthylorange Jii sl Jiall (e INOH 4 45200 22) § 4l Phénolphtaléine

| |

Indicateur—ailsi 35 LG In idua Al e 5 sall e N 5 ) sl () Calisy g 4 53 e gl

ESAN:

WWW.DZPEN.COM


https://www.dzpen.com

S

Uasa (e ke s 93 Phénolphtaléine Gadil gidl g — <
Ol aie 5585, 10 M 8 (e pH Jiaa F 4350 3% Hin s
3 (HIn Gaal e umsall JS21 ) 8 (5 5tad 5f a i pH o i
JSAU ) 10§ ssas o) s S  pH a3k 53501 a5l 284

Hin =—> H + In

I Glsal gacldl

a3 sl

R gSI1 gl gl R S Oy 993 -

o GlAR Jae
T (PH)

AL

44-31

MO i sl

54-38 J3 5358 34 g i) puad
63 - 42 RM  dual sasl
6,8 -5.2 JsseSsagpll saal
7,6 = 6 | BBT Usaissd )

Ph-Ph el J s

tiall O ghall CASISH yaad LS . 8

A i PH S 4l kS Jlaa oIS 13] Ldia 2SN 555

MO (i sl sl

RM  Jidl jaal

BBT Jsafisas sl (3,3

Ph-Ph ol J sl

WWW.DZPEN.COM


https://www.dzpen.com

O 1 g | 1

A aldl &

A MJ}WW‘ dsgae HCL el 55 aan (Jolas e IOcmstd
O gl pa S el ) S5 ¢ i ) gle SIS 392 9 ((0.IN) NaOH 3 guall

: Jyaadl b gl
sl Jea &
",';':‘c‘l) '3 2 1 Ayl
0 | 99 10,1 | Vyon(em’)
cALLY &

¢ IS Ak Sns g S 4l gl La €5 phaall gd ctadiall oy plall CR2ASH oo -]

L3 staall IS Saalall Jeliol) Aolea 8122
CHCL Jlase el caneal -3

CHC dstad Cpy (SN 58 5105 C (Fsall 358 3 i 4

e Aualladll a3 dasauall SN ol § HCT Auedai e Bllaall il )Y caal -5

ol

AN yoon =0.001 N
AV purene = 0.05 cm’
AV pipene = 0.02cm’

Py

WWW.DZPEN.COM



https://www.dzpen.com

O 4 Ak CHCOOH i g 55 i

shgaal) ¢
Jlae el Jgeae CH;COOH Ja)) ans Jslas e 10cm’ 5 sasy o i
Sl e ZEA el ) Si e (gle BES 25 5 ((0.IN) NaOH 2seall o o
i gl A il st
: gladdl Jaa &

 dgiall aald) P B
Vm(cmb 3 2 1 4 il

10,1 10,2 10,3 Vaaon (cm’)

<ALl &g

¢ SN Al ans g S AT gl e € 5 pmall a3 i) ) glall RSN g8 La -]
L odaall A Sadal) Jelidll Aslas i 22

. CH;COOH Jslas dgddas aual .3

L C gyl o 38 5i i 4

. ESH 8 58 5 Gl .5

si¢d Aapaall W el 5 CH;COOH Jsbae el e i Y1 a6
e o Lale daldail)

AN NaOH = 0.001 N
AV purene = 0.05 cm’
AV Pipette — 0.020"\3

47
Sl ‘,.Le

WWW.DZPEN.COM


https://www.dzpen.com

S il

sdg il
oLl ) aaa o pueksd  slaas Baallad) J g NHy L Jslaa (a 10cm” e
G a5 Sl e SO el S ¢ adia (sle (aZIS 398 0 (0.1N) HCI

s sl
s il Jgaa &
daa gaal) paadl s
Vm (em’) 3 2 1 400 a
10 9.9 9,8 Vaon (em?)
AL &

?m‘m&g,Jgﬁ)h?ijuiowwoﬂlm"h]
el M8 Salall Jelial) Aslaa S 2
. NH; Jslaa dsaldai canaal 3

. NH; Jslaal (J 5all 38 31 iind -4
e
Lale 348 il 3gd Aaganall LS dac| 5 AiSH 0 38 5 e Blhaal) i Y sal -6
o
AN o =0.001 N

AV poree = 0.05 cm’
AV pigee = 0.02em’

AR s

WWW.DZPEN.COM


https://www.dzpen.com

gl ) 5 ausVL 5 staall 2.3
Ela ¥l 5 syl aggda - 1.2.3
P AT
¢ Saay lile |, AQNOsiaaill & 5 e Jglas A Cu ol o dasiea usd]

Al
*_' O Cslaa
- AgNO;
b
§] Cuods

¢ Sl paddl) -
sl i 2y sall Ag® Al 358 JoliS (o g Ag il (a gk M csnd @

g". e - ):‘ C.

x &U,j&!;QJS\Ag’mla)l_,.:
0uwn¢mwuwcu2‘a,n,41,1\a,.,JJ,‘J‘uJ,h.s\d,n B
,u\.a,_)ﬁ!_uﬁCuM‘u‘ﬁ ©
S

q.u..;Slq.JlAg'i_an!\a)\,u o Cu el u\);wq.d\du,)&‘jl Jasl Saza

g S ) Sl e i S A .;...:s;..n -
, iy Sl S e s S A A padl e
el Gl (e Sy S 08 Jeli A 2 Sy Joli e
S pall i e e il g SN LIS) ol 8 1 Bl Y ol
Jusla gh g aa gally Al G iy SEIY) J35 JeliS g ety Y1 BaasY) Jells e
plao¥ Jelin 5 5ausY) Jelil pan

49
Hl

WWW.DZPEN.COM


https://www.dzpen.com

Cu —> Cu® + 2¢ 891 Jelis
2"[ Ag" + 1 —» Ag] s gLyl Jelis

Cu+ 2Ag° —» Cu” + 2Ag D plaV 9 50uS Jaay Jelid)

:*m.'ﬁid-ud‘r.b °

A 1 e pan A eainll 134 W3k A AN g A gall Cliall 30 0 jeaie 0.1 48 -
(1 =)us s elall 3 ) o g0 guall 3y 5408 3 oIS BT o8 0585 JB Jins
:m‘-“ﬂ't‘-ﬂd b)ﬁ“‘;ﬂs"’)dﬂ.

A Na: +1, K:+1,Ca:+2,.... ) 4o e Sl 3l auaa 58] o8
A Cl-1,Bri=1, N : -3 ... ) Al S 30 ayan .Sl 3
LS e 14 Gy sl 5auS] A
2- = SpaaSY) 508 43
sl g g ale 328V shae] Wiaaa 585 Jolada oS 5a 4
5l Q) g ganal (g glad (Rlas 335 5l D g 835U 65 50) hiaS puiad laa Yl Lialll -
AL S peatiall

¢ A Al Jla) i S a8 eaic 528l A5 ) caal T gl
H,SO, , SO; , H;S
:dadl

H2SO4: 2 (#1)+ x +4(-2)=0 SOz x+2(-2)=0 HaS @ 2(+1) +x =0
+2 +x -8 =0 -4+x=0 +2+x =0
X =+6 XxX=+4 x=-2

@ < 8l S Ll
S$:-2 ,+4, +6

A0 AN A CrpS) jeaie 33081 45 Gl £ e
Cr,0/% , CrOs

50
Sl V'b

WWW.DZPEN.COM


https://www.dzpen.com

Cr,0,% 1 2x+7(-2) = -2 CrO% : x+4(-2)=-2
2x =12 Xx=+6
x=+6

Cr: +6 s Slsusid,
TEY sy CHe S 4331 ga o
B ) iy (@7 <y IV aae dagl ) A I 460 gall *
(el dauy) OH 2l 5l P (q..'aajn,)HaO* 30 gl Jasiady Gl 4 )l g *
H20 iy e el 05585 H o uel) 5 O LumasS 455 30 2 jealind) 4331 g0 ™

( MNO4 /MN?*) omas Jas (3 MNOy ilinia jull 33 L5

51
Sl

WWW.DZPEN.COM


https://www.dzpen.com

DY) 5 BV B ptaall 13a -2 2.3
On Sslaas 35S A Jpena (aa e sl)2uSise (o Jslas 58 55 i A pla Y1y 528YL 3 el B 1

S pslaa (2830 4l) a2 50
2y Sl oy i S L Jelii e gl Y1y 30SYL 5 stadl) 2 0

- SIS A e Al 520 5 385 S (UKl ) SIS 220 s 55 [
Al g IV 2308 Ll s (Jgbadll ) pa3) HSSHI dic 53 ghial) S g SN 300 308 ]
( delil A ) 3RS Al patd AS Jhanind ) s [

DY B il e 28 32,3

Ak e il ) hy ulie S aail pla Y] g 5N COleAE 5 el Al A yaad]

Dl ol D6 25 5y, gilSID

¢ AGIAN il gsh |

Ul il (e a2 A 4y Gaae sl 13 g all gl Sl IS 1Y

8l aea 255 8 FeSO, Al aall S 38 ae KMNOy posseds sl Sliiia 525 plase @ Joe

5Fe”* — 5Fe™ + 5S¢ 15 pulaad) gl
MnO, +5¢e + 8H.0°'— Mn* + 12H,0
(el Gl e

(0 e ) M kil ol ) (Fee™) (Bl apial gl Al gy 2 5 (e ) it il o 8 508 S
L gy aal (L) liaia ) ok Jslaall (58 Fe™ saadl ol itay ;e Ak 2o
" A il il Sl
Jiaa gl 53 dima S e (0385 D G ol a5 plnall (8 dal e JeliBala (e B e o gl IS
WY gl ey 2 gl elisal e g W51 L gl [ 3l ma ey LA ; S

25,07 — S04 4 2¢° o5 pmall p L -
12 . 26- —_— 21'
o Ol e
52
j\ J'aJ\ &

WWW.DZPEN.COM


https://www.dzpen.com

G sl sy LA s plsa Ty 3 ) Jelith S50, i S 5l 5 sy ¢ Ayl A .
e LS ja 5980 Com yaall S e (b Janid (1 SONT Cbigue o) i) AV (30 2 5l L3gd 5 a1 3B o

0 3l el 813
: Akdall pla Y1 ausY) Aig

Lha g Ann sl L pia 3 Lgiyd 0 53l L s em g gh iy a1 5 50O Ul S gla 3 g 2
Ay call

28

WWW.DZPEN.COM


https://www.dzpen.com

: 4y fagiiiall & el -5.2.3
M'C&_}))ﬁ“ WJMM.IPJUJ'.».‘L':}L“am&)"uwh)ﬁnm'y&‘),u\m:,ias
D p o peall SYLS) Jlandaly KMNO, 4l 3yaas .|
s Allaall 385y SN aas dga s A 9,32,-&‘QYLS‘&“\£?”“U,J‘Q&)¢&‘3: L\lhdl

2MnO; + 5C,0,” + 16H,0° — > 2Mn™ + 24H,0 + 10CO,

:MnO, QLEJA)Q;JJL:Z&'”WP"FQ” Sdadl 3300 5 e -
AN e la Y1 30u8Y) Aslae Gy .;g)g.s.l\d“aa,;,v.if-'ez' Sl 52 L MOy 52k asy

MnO, + 5Fe” + BH,0' — » Mn* + 5Fe” + 12H,0

5 283 MNOg 2088 Ha ¥ ga Gl SliaSl Jeliah Udlas (s -
Fe?* 3158 5a Y 5

2 il ol el s Fe?t o) sl Ldias S i e -
- MOy Gda] 58 Y

Jslas e KMNO, Cslase S S Al (et Ul o5 -
Ol e O ol Sl aaa 3ga g B SO el Sl 58
T gy

54
Hl

WWW.DZPEN.COM


https://www.dzpen.com

o]

s Ayl &
G g s yuimanal) KMy p ol sl it 3 sl gl gallaill cpgncd
s | A g ga 58 LS (0.2N) NayCrOy s small VLST o o Jslasy

(0.2N) Na;C,0, Jpdas oa 10cm’ -
S0°C o gblae phds gt ot 50 e’ -
(2N) HaSO4 o lem’-

il Jas &
da gial) paadl £ o
Vm (cm’) 3 2 1 Lo by
20 20 20,3 Vaaon (em”)
s Al W

¢ oS Aol amy A Jglaall o) 2 L]

gt Jeliall piiul o alall gla )Y 5508V SMelis 81D
KMnO, Jslas Apalai caal-3

. KMnOy Jslasd Cp, SSI 38 531 3 C (Jyall 58S 3 gt -4

55

Sl

WWW.DZPEN.COM


https://www.dzpen.com

O RO ] s

s Ayl ¢

H,S04 &« lem’s FeSOy Hll aaal) iy 58 Jslas e 10 Cm? o)) b i
D ) g e pe A LS (0.2N) KMNO, g sl Sl s (e gud d slaay julad

V kMe04

gl

FeSO4(N=?)34 10Cm’
H>SOL(2N) o4 lem’s +

da giall aaall £ .
Vi (cm’) 3 2 1 Ll 4,
12,4 12,5 12,6 Viaon (cm?)
AL &

P! Jeliddl gl 3 Ldkall gla ¥ 5508y e lis ) -]
. FeSO, Jslae ipaddss a3
FeSO Jslad C,, LSI 38 5 5 C Jsall 38 30 mimd 4

56
Hl

WWW.DZPEN.COM


https://www.dzpen.com

dhaa SIS 4y b 0f B pheall. 3.3
iy 201,33

$5Soa Ol e A2 ) D jas e (g gy MT 7 Jdma (5018 adl (e Sheall iy
W el 558 -(ligand) “Ls3liadl gansy 5 5m A 58U o) g3 Jang (258 5 Sl ) pile
Q8 V3¢ g Gguine 33ka o) A J oLl Bia Jolaia s 3 S SCN'« ON e T'e CF 1 e 5
bl A ) 0 sSl Apali (e anddD i dinal

10l 9N adl (e Al il laa 0
Gl g2 5 il S0 g i gl L g i (5095 e 50l i 1 alef Jaig 3 0K g 1
o 1 SlanS g jagll

. CN 2,356 pa Fe¥* il e K5 [Fe(CN)g P~ dadll: Jla
. CN° 3aLal assid) 5 Fe™ oall s 5 38,a o) -
t #8 I sl dad) (e 433U Cildina o
¢ e Agpaial) iU Y Lgalial (e g eladl g oL (Jia Jolatia {5 o O oS0 lall G Ciliteall 038 () 5S5
s 5 ) it i sl kg Al f sy s Ni(NH, ) ** 2 i A il s AI(H,0),™

Ay guae Baklay 0 ISl Sadl e A9l Gl
o3 ey la sy il i)l ) GLYOXIMES iy S lall 5l EDTA a5 guine S pay (3 RS AaSl (o S
. chélates ol g 5l (e Ciladall
s aiadlly 5 plaall lam - 2.3.3
e 300 Lol e il Jglae A gy Jgena 3 5 D Dgiama 3 ) 0 (e Jglaa 3 e A Sy O

Culy Sy (il ol el A2 ) EDTA e 3iane 25055 030 e Jlaad 35 jiase Ciltina (35
il RSN Ciliay 3 pliia gl A8la) A g3 2D 31 i 45 plna 3 5 53 Jslaall pH
305l e Sy B 82 e 0080 INd Oale alS Jlaniid Ciag ()l Aape Silaiaall CaS 1)) O
" Mind " Y ALE Cldias M 4iiaaal
EDTA- Aol g 5 el - 3.3.3
i el cpal A B Gaas 333 ¢ Aonall i g1 5 shae A Yiawiad ST Sl G 5a 0
» Al Lyall 41 g3 ( acide éthyléne diammine tetra acétique E.D.T.A )

HOOC COOH
N CH, CH, N
HOOC EDTA COOH
A3 s

WWW.DZPEN.COM


https://www.dzpen.com

( HaY ,HaY , HYZ HY®  Y* ) pH I Aad o JS31 5 e 20y *
Sl L 558 Cua Aad dic pH ) Cuil 5 5a Jglae Jaadaad 3] ¢l gll pH = Allada 53] 320l 5 080 *

) S s
o3 geal) mlall 58 g maall e JSH SL) 3 Al )i STy ED.TA I ph daaiisile
A dageall Al 53
N20OC - CH, /cm ~COOH
N-CH,-CH,-N » 2 H,0
HOOC - CH, H;- COONa

( NazH;Y , 2H;0 ) = juaialy dl 3a
M=372.2 g/ mole :aisadl 4l
20°C s mia s de (180G /L) el 3 SHaiyl 3 s *
NazH.Y HO ., 2Na* +#HY?
D G G Y Sl uaE HY F ol EDTA I plas s dadll o2 *
HY? + M? e—— MYZ + 2H'
S odaall Juas 38y MY 2 Clainal) QIS5 sladt A 3158 QU ) (g3 Jalanall Jala i gi g ull o3 oS0 5 *
10- 8 pH 5 ot alita glae Jlaady it 5 50 038 Sl apg 83 ¢ Upatens
gl pH A Sy 1 Jlaall gb ( aliiall ) Agall Jylaadl ; Aiata
3530 Y gt Sy iy 331 53 e 5 m iy S gt gm0 Sl 15 b il 508 3 ga3
¢yl g 0 e e i D) Bl il Lpae S5 A ¢ Aaaadl i V) ae EDTA e Jelity Laxie *
C S Y 0 e Adalliens cieai dadl g5 g0 05yl Do (ST ) e Y1 3 ) 1 e Al dadl
D IS M Ganall aa Jelith (8

CH;- CO0 —
NaOOC - CH :
/N-cn,-cu,-n
00C~CH; / “NCH;- COONa
L M
58
S ol

WWW.DZPEN.COM


https://www.dzpen.com

e US25 Cat) SI1 03a 5 ghaall Al (s i3S Janiad I3 ) gl Aagoe Al ibsindl) (S5 g *
. EDTA g S5 0 5 (15 81 LiS) i Ainall s 5380
p s Alediocal) it Sl Oy e p Alaadocall 4 glal) il g<lf -4.3.3
Noir d' Eriochrome T ( NET ) .S 321 33wl -l
s AN 3 ol 5 ks o) (10 - 8 ) pH 5 (St gl aiia Jglas 3 g2 g5 Janieg -
Co® ,Mn** , Pb** , Zn** , Ca*" , Mg*
Holnd ~ = eali 4l jay 5 o jenl diaa JS3 e g gaigd 5 500 (dadise e ) a4 gy -

NET —asl

M? + Hand ——— Mind~ + 2H*
Ay gy e
Murexide :; dwsS sall -

e 4)‘)-’15'3)}-&‘0\-'51 (12-10) ?H pNaOH-‘)"“C}"JJL“")-‘)'.‘M‘
Co*, Cu® Ni* , Ca?¥

Sigy e ime JSL e g g4yl g il 2 A gyl -

Ind " = Jeaidliad ja -

M% + Ind —w===——>  Mind"*

e Gy sl
’ pobealdldn b -5.3.3

E.D.T.A igel yall ClliSdl sie = M2 el jall SISl 230 ;3830 2

Ny~ X Ve = Nueora ¥ Vegrora

59

Sl

WWW.DZPEN.COM


https://www.dzpen.com

Ay anll
EDTA N o ook U shaas dualaill J ggane CaClod slae 34 10em” 55
¢ cadia 5 gle 218 5 (PH=10) 9 Skt sal pliie Jslas 392 22 ( 0.05N)

sl A il o pap Sl e A Al S

-

EDTA - sa

= a!!

(Ca™) a)sa Jslaa Jla 10
Shipal) aBLD Jyladll Jla3 e
NET ASlS fpa oyl o

el V) JAs

Al Jea &
L 3 2 1 Gl pd
Vm (cm’)
10 9,9 10,1 Vason (em?)
ALY O
. leay) Jelia) miiil o3 Jelis sy 5 J Balall @bl sl -]

€5 plaall o3 3 SUS pal) alaidl Jlaall 540 g4 La 2
? CaCl; d)l-*“g‘u" o.,an\ -4
LA A S s ) gl J el gl 58 3l il -5

60

Hl

WWW.DZPEN.COM


https://www.dzpen.com

Opalaiall a3 jpaa ) il 0 0S5 -
A sl gall (3 (90 Sany LA agle 7 5

a3l olga Alad Adaas Sy diay.
el elall ) 5l jadl slse Aadlas I Lali ol Adlaall 5 o plll Aadlall slally 5 juidl) Blliall
A D phadll gLl el sle Audad Aana ae Jga Ziay Jladl 2 i 13 o all

slaall ddas iy a3 3

Adidll A3 Hhal) sl Jalge

Adatl) dasal 73 gai

Aalaall 3

61

Hl

WWW.DZPEN.COM


https://www.dzpen.com

-
o) - %) i
D ORI o el oSt

¢ i 5 LnY

.............. e Ay L 140 A Tl 4 e

.............. s llhy L 24000 B Jgladdl 4 e
.............................. . . aih s Kb AR 1 deldll o
.............................. iR ST 2 delidl o

A gladlly s I ¢ Jglaall Jals Mg®* 5 Ca®* 2020 SIS ) (ppad 3y 58
(10 = PH ) (St s alaiall Jladd) 3 4a 32 (M@?* «Ca?*) daslad) (ia 10ml bai : 135 030
.(0,05N ) EDTA ' Jslaws NET <aliS s 0 b
Veqenta=27 Ml o sSuall paall 585 S e
O G 5 (12= PH) NaOH Jislas 35555 (Mg®* «Ca®") Sulsd) e 10 ml stai : 24 5030
Veqeora=10 ml 38831 sic 5558.(0,05N ) EDTA 31 Jsbany 30y 5 pall allS
Aall el S € ol sy RS T 1 Al B Siay 1k
 alall el ¢ ol ks S € 2 A jadll 3 3 pall Lilewiad) 13
(gL ) dsladl i Ca®* 38 5 G

L (gL ) Jslaall 3 Mg?* 38 5 g
Ca : 40 g/mol , Mg : 24 g/mol : hxs

62
Sl

WWW.DZPEN.COM

1
2
3
4


https://www.dzpen.com

diia 5 a6l @ sadl

gl Ciladia aal 0o Asbia g ) psadl)
L ad A Al g gl pgadl) S3) -

sdadiall .1

CuHy bl WSiss o 5ol 5 S0 e el Lol o (g fiad 4 guiae SIS ja (A T3iin g sl o adll
D) Opasd ) aadi g

Aailal p 5 dalall LRI Aa 5 jug)) p il -

\ Llay V) dia g pugl) pgadll -
Aapial) LAY An g pugd! psadl) . 2

Jud A 5 ( Les alcanes ) GAS & Gapld) LAY Liia y jugd) & gadll el :M 1.2
Age S

: 6 il (on Ay A5 ) g5 o 5 5 ¢ e i 5l Tuked

H H

cC— C H
—C- AHH

H

s Alaiall Ciial g dalad) Ay el Aigall - 2,2
s JSa e Aalall Aageall peiiing AR ALY (e

Alcane i ‘ o Gl
o T B B, ARt LIYEN
63
A o

WWW.DZPEN.COM


https://www.dzpen.com

sdgalladll Lpandl) - 3.2

: ( Linéaires) 4:bill Sy A o

(ane ) " BaY Go 5 A 3 7C" a3 30 o I8 Tidas e SV ol 5555

¥ pdall CISI fa g slasd G Jg2adl s

CH, Méthane [l méth=1= 2
 CsHg éthane AT éth=2= 2
Gl M but=4=d%

" normal (n)" s " sote " A Ul dadd sy Jas GSIYI o a8l ; Adada

Ll gliad ) diaiisall | Aladall Ldgal Ll digal)
CH,—CH;—-CH;—CH, H I"l H H
H—C:C-CC— H CH,,

- S Ol | {
n-butane = b S L

n-pentane gde oliiy

CsH.;

o ice

r 6 T
¥ -

T

:-é')——::
1

T—0—=X

64

Hl

WWW.DZPEN.COM


https://www.dzpen.com

: ( Ramifiés) 4 jita gl Ul -
gl y Lad) LSl S gl SasY) 2o g i (a3 o (5 siad) de iall SUISI Auddaill Apal)
o2 S (UICPA)

A AL A g SALL Jolad gms -
a0 0 1 S0 e a1 s S0 AL 5 -
L) pdd 25 (=) = Lo e 3] Jalall g S0 o 0 U piaa W gl i) sy SISV i S
. Agada i g S
AU o g sall g1 ca il eyl plandd G i -
e g ¢ B ¢ A RS Baaay g ) 53 e g S5y ¢ ATLGL ) pha Bae OIS 1Y -
A 638 (o el g e Al gl o6y 5 (dl, tr tetra )

gt Ll .
Lgaiag sa g 3l gall ASIN (@@ ) 0" AU DMy gana i CHzpe — ) B 53

(yle )" 4

A LS el e 1l

CH, CHs - CH - CHz - CH,
CH; CHy
CHg - CH - CH - CHy - CH, - CHy
CHs 2 - méthylbutane
CH,
3 - éthy-2-méthyinexsne CH - CH - CH - CH; - CHg - CHy
CHy

2.3 - diméthylhexane

65

Hl

WWW.DZPEN.COM


https://www.dzpen.com

tAl 3l Gal i) — 4.2

eliil Adiay Crg ool Cs e Mihas 155855 Aalall 5] jall Sila 33 die S J A Cy )l Cy oo s *
Ci7 0

Tep = -164°C e i SIS (i A 3 L5 3 Adaiiia Gl Cila py laall LISV s
Tey = 35 °C (e ALl SIS Jole 5 50 1085 oo sl Ailly Ty, = -0.5°C ) Goall Lty
Tr =99 °C Y CyyHag 4 Al Tp = 22 °C (o 18 Aol SIS flgmail v o Lad o ll el

CaoH1zz = 4y
N oSS0 e 1 2 3 4 _75' _6

e

oS ol he | 60

gl ARSI gl gl S Sy 31335 V) 5 Gl 2

Ten=+35°C  n-Pentane gde 5  CHy—CH;—CH—CH;—CH;

T = +25°C t CH_;—"(X‘I— C'Hz—“ CH,
2- méthylbutane JSs Jila -2 |

CH;

CH;
T“.: +9 °C l

2,2-diméthylpropane sx Jise E-22 ' CH— C— CH,

|

CH;

Lo 5o S S LS yaki Ayl A ki gd 30 AASI Gl o 32

66

Hl

WWW.DZPEN.COM


https://www.dzpen.com

e LS i Y L)l e AL CUSIY) ik 3
LAy gaaall J5) gad) (e SN A o LgSST ol 3 J3AasYl degae DU 3

Ailall al il -5,2

e g G0 1.5.2

s sl B A Cilia Cy s N Jagdy 0 S0 La S5t 3y g Aladl) A Gnpal i 5 gl sl
Jeliall pe 52y CuaaSYl aa 80 G jiad L) 4 SV Lgaaa 950l aali A 6 Ayl ) A AL
cua gy Lgdaas bae 5 385 ) a

skl 31 aay!

o) sad) OS] oa AsaS () e e 10 L U G SV ey Gl
Saaall 3 may) Jelis Wil LaSi*
(Aaldailt da g p2dl 3 Adlie S jlal) ) B sV 1agd 5 5300 ol sell pna qaual *
1ol pas 1/5 Sy GpaaS ) s o Wle
tdad
<3l sy Jelis sk -
CH,+20, - CO,+2H,0

Vi = 22.4 L Galadh doy 800 3 131 a1 13gd o 5300 ol 6l ppan e =

67

Hl

WWW.DZPEN.COM


https://www.dzpen.com

1 mol CH, -= 2mol O,

224L 0 — I R o= 10x2x224
224
10L — - \62 L
o= 20 L
Ve = SV, s paa o
V™ 5%20
V=10 L

Bl HE2.52
. T00°C Om ol QY gadae iy ¢ (5 AN 4 puianll LS Sal) ae 45 e 5 ) jadl SISl 534 4
(C-H) Al jus*

(CC) Lo s *

rAagiall e 400N A 5 gl psadll .3
S e e gl Adad A gl 45 S JuDls 3 A pe A Bnald) it s g sl o sl Ty 0
Sl Vs AR ALY ) SV D b dielaan ) e

H H ' les alcénes <) 1.3
°\c ol c/" (C=C) elma ilat ) o Aty S0 Lyl 5 i
Sf - g el 4y sl Adgaal) -1.1.3

H “H

Culiy) Alcéne | Gl [ o

n=2-3|4v---- ¢‘§';

68

Hl

WWW.DZPEN.COM


https://www.dzpen.com

Alaial) i dieal) -2.1.3
R,-CH=CH-R, :J5l Je (S
Al )):*P Rz) R1 Sus

Al -3.1.3

90 G i) 5" LS Pl S SIS By Sk s ¥
A1 AL (R ) i 58 3l 8 3 () W () " ANy

+ Al
2l cidll Caiall Az TR Y b dasall 42!
ilaidl Caal dauall il aid)l Laall = ‘
: H H (SLayl) oW
Hzc CH2 C . C CZH‘
H H Ethéne
H H
& S
H,CCH CHj, c=C —C—H C.He
H Propéne
H
CH, CH, C CH, - el
CH, CH, CH, ‘CH— CH—CH—CH,
O-1-34 J3 -2 G =2-Sy
2-éthylpent — 1 —€ne but -2- éne
Ay ) el i) -4.1.3

. Cyg o el Aha 5 Crg oin Cg e Ay Lulall 31 jall a3 22 432 Cy M Cy e LY 5
S e LS Ll L A0 pal) ISV (5 B Ll dp o L >

rAgigasl) salgddi . 5.1.3
aiall el Lpanl SO Sy mand gp Aday) ) 252 )
69
Al o6

WWW.DZPEN.COM


https://www.dzpen.com

H,;0 i dalay)

D JsaS 2k s Markovnikov «isSs w8 ja acld 3y Ja S S 5l H,S0, 255 elall pa oy

ijdj}a 3eld
Upa g e S 080 e Com g sued Sy

- A - A i ¢ AL
SO
H,C~CH, + H,0 i CH5 CH,-OH
| H,S0,
‘HzCZCH i CH3 -+ 1{20 —_— c"; - CH - CHa
| OH
CH, CH, C_H’
c=C +H,0 ‘= CH, C-CH, CH,

CH ' | '

Ik i OH
sy Saus) -

Oxydation ménagée (4ikil)) saaiial) sausy)

aan Jasey A olalls Aladlae die g 3 ) JSI5 ) 523 o Peracide R-CO-0-OH) slad) sl

(0~ diol) Jsw -0 = Py JonS s b D g o8 e K

70

Sl

WWW.DZPEN.COM


https://www.dzpen.com

Ayl plan b Jlaiady 1 J0a

0. 0
CH, CH CH CH; +CHs C

-0
“CH CH CH, +CH; C

Hy0"

OH
~CH, CH CH CH,
OH

A0
CH, CH- CH CH, +H,0

200°C s il 3ic Ag Luaill 3 g2 3 Ol g¥) pladid Sy LS

Ag 0,
CH; CH-CH, +1/20, = CH, CH C
x ; “owmre ° &

(o) x q}l
P " Hso
CH, CH CH, + H,0 "= CH, CH CH,
OH

J wn e JSIB )5 e iy eman dauy (U e g 2dadd) KMnO, Jsisa 5 Ly

71

ol

WWW.DZPEN.COM


https://www.dzpen.com

Oxydation brutale : disall sausy) &

p o all Sy S S5 S KMNOy pypnds sl i s (g ilaay 5S 30 JglaaS 538 ClanS e Jlamiady
H2S0; 25 2 K:Cr,0;

el A Jpaid L ausly JSS) aa a1 3 L e + 2l e daila gl e ) sl el 8 iy
- S 5 S paaa I

A&
l\ /R2 KMnO, ou K,CrO, conc R
13 R4 H,SO, (l)l 55 (I)l
C)Lul‘ 5 ..' 4 =
72
Hd 5

WWW.DZPEN.COM


https://www.dzpen.com

CH s ’o
AN KMnO . N
C =CH—CH, ——ar—o =0 4 CH¥— C
s H,50, CHJ/C . NOM
CH, - a3 ass

gl Sm g ISEL Y1 A 8 HCOOH dhapgill paea gt gl aaall S 13 2kaale
HaO s CO; \dhaaa ( KMNOs + HzS04)

KMnO, conc
CH,-C=C-H ~——— = CH,COOH + CO,+ HO
AR

A el Jas) 5 Ragdal

: les alcynes <lwwd¥) -2.3
(C=C) AN iyl e iy SU1 il (5 gl
ST g O il sy 0 g g e Baal g Al

73

Hl

WWW.DZPEN.COM


https://www.dzpen.com

sAaladl Ay el el <1.2.3

Alcyne C:H). U-’_‘J

salaka halll Adpall . 22,3
Ol e o5
(Jasu¥l iplal) dia dipdl «— R—C == CH
sy it clyd —R—C = C —R
rAgsandl -3.2.3
iy i A (e ) 0" A3 iy S YN g s s 8
) AL AN Ayl Jaln 85328 U B (<) WBpenn ( yme) "

+ A%
daie Chall dauall laidd Al Al Laall y 2
sl
CH — CH H—C=C—H C.H,
H
H C=C— CH, H—C=C— C—H C.H,
ropyne
H propy
CH,—ICH-C? CH o2 =1 =S e -3
CH, 3-methylbut-1-yne
CH3—CH_CﬁC_CH_CH3 w-a-#w&'s,z
I
CH, CH, 2.5 —dimethylhex-3-yne
74
FIRNC

WWW.DZPEN.COM


https://www.dzpen.com

Ay il el il -4.2.3
Jsa 3 Cig ol Cg m W 5 Cs M Cy 0o Aalall 51 pall Aa o die 4y jle W) Je iVl 3
.Cnbﬂ‘-‘f\!‘q—‘

1) AN e S8 ala¥) i1y i padl LS e B Lile A a1 B

Aghpall ol i) -5.2.3
7 Ak il 2 g o 3 5l ENS Lpan) SEiS Bany s Y
H,O pa :dalayi.d
e (enol) Joul gl S S Jasaell By Jas oS HG?* 3 20 63 3 a5 a3 SV Al
AN Sl Va0 5l CoHp olian1 e sl ) e puy Sy ) sl

40
Hg™ .0
CHy-C=C-CHs # H-OH—= CHmC=C—CHs___ oy, cn,—¢
H,S0, H OH CyHs
H
CH3-C?:.(‘2.-H+ H—OH E. CH3_(,::C:__H — cﬂaﬂC—é H
X H,S0, OR H : 6 H
Hg™' /
H-C=C-H ¢ H-OH _82.. H-C C H _ = HCH __c"""o
H,S0, H OH . H
75
Al o

WWW.DZPEN.COM


https://www.dzpen.com

CH; - CH+ H0

st Caletial) Jash ;| dudad

-

Hg"

CHy-C C-CH;#H,0 = woone

sAgia g ) AU Al g gl pgadll . 4
ey 20 - 144

e daaly L sl e s giad A ClS i A Arénes (oY1 ) Al g Y1 s g ugl) 5 gl

DiM0em (CC 3CC e

j}PALJJLAJOJN‘

ol l‘-. n *
H H
| |
H\céc\crﬂ H\C/CQCIH
| " s Il |
HICQ?IC\H "/c\?¢c\"
H H

AugiaC=C 5 C-C Lyl Jsh o il ol caiy
teliapi 4

kekulé JSSJic &

ol Alad ot JSEN Jals 3 sty Ay 5l Adladl B

O ©

T

WWW.DZPEN.COM


https://www.dzpen.com

Q

CH;

| |
=y =
Orto T /Orto

4 e
Méta T Méta

W -2 4
Sh‘,w.‘yubt\ﬁa,)\ﬂ Ui g gl o gadll .

i sl
Para

CHj——'CH—CHI THI =CH; H;—CH3

o el P
u.)bchuﬁ.ud;‘ O Jaig 4 e
CH; 'H,
CH,
'3
CH, r
oM,
R ol A
55 on B O 5 e A - 55l

77

Sl

WWW.DZPEN.COM



https://www.dzpen.com

dAgly ) (el gi) -3-4
Al pall LS en Aile 3 ) 5a Sl 0 e Adeo A ga ) il e iy V1 %
eV A 3y gl A s #

Te=55°C, Tey=80°C :CgHp oiull dnily
(A ) LS s LS gl A 53 3035 ) 0l (o ket B (21 iy S0 Ay
(crribstmadl sl 3 3alS) &y guianl) 2 gl (o Sp3ml B Sl S g olall A JaD Y iy ) ¢

() il (SRLN e hell A Y) e lial e 280 o i

78

Sl

WWW.DZPEN.COM


https://www.dzpen.com

- Acadal)
L) puii g Hy C s maie s Ll ja Al 4 pune S je A L s2el) o 52l
|
i
—
ke Al 8 paad | il A g A pgad|
[
D Al
1 { : B
| CiHy o | [ e Sigmgoon pond R iy e omd|
N
&
Aleynes ciay| Alcénes chudy) | T
( C':‘C ) Cotaz (€3€) GHx {( c2c) CoHua }
. : i
1 " il I
[C«tﬂo by ] ('C‘Hl J'mJ (Cdl'lm Jag J
79
Hdl o

WWW.DZPEN.COM


https://www.dzpen.com

DI g8
Aagaaall Aladl Jiiall wosall 8 (x) dedle g

1v-~'~‘1w " v’. . - A \S ‘" r. " - I" . '\

Al Chs all a6 (Blals CHnz 1501 Aalall Liguall

TR P Nl

ARP

WWW.DZPEN.COM


https://www.dzpen.com

2 S Gyl
. ARSI Al aie ) Dl slaely Jgtadl JaS1 - 2 e ah aad S e eldaels gl Jasi -1

- - - = O -
o S -3 | CHs - CHy - CHy - CH; - CHa - CHy |
R et s ad
itkdiasy s 22 CH, - CH - CH, - CH, - CH - CH,
e | cH,  om, |
CfaaSa ol A -4: 3 | BoE 5
R CH, - CH, - CH - CH, - CH - CH, |
CH,
|
il S35 2020803 CH, - CH, - CH, - C - CH, |
CH,
.f“a fﬂ.
Siia SAD -4 2-350-3 e e
s CH, s H, : CH,
CH, CH,
D ) (g el
onll S et sty Jgapdl Jas) - 2 Qa1 ) Uiaie ciealll jgeal) LS5  gap ) JaST —1
CH;3-C(CH;);-CH=CH, -2~ 3k e JAB-3: 2
| CH;3-CH,-CH=CH-CH; G -2- wSa 54
(CH;3);:CH-CH=CH-CH, | O=3- 54 e SN~ 6.6 2
. U.;L’u\ Caa_pand)
ol JS e eldaely Jsaal) Jast — 2 &1,..1\3.\.&..@\@.‘511,.1:&‘),;;1\‘1‘5\_1
CH3-C(CHs)2-CH=CH, SaDe oy Ofe N3 2
CH3-CH2-CH=CH-CH3 O =2~ —Sa J5i-4
(CH3)2CH-CH=CH-CH3 O =3- S Jiie JS3G - 64 6 62
(CH3)2C=CH-CH2-CHa 2= S Ae .,’-"1-5-3‘ 2

T S g sl
C oSN S 12 Jal Ge Consouel) e £2,5 Lo st Al Gow s s o0a aadl eSU Jilasll )
¢ a3 Vg A gall dpaall A La -
€ 2 e Ay ¥ 4SS o Lale Ul Lagd Ay sal) Aigeall LA Lo
81
FIRNC

WWW.DZPEN.COM


https://www.dzpen.com

281 3 gl
me =3my O s aaidl aSH el o0

bl palll
i %,M' ,_.,am udalll el Jac |

CH;
CH; CH; CH-CH CH, CH, CH, g CH; CH CH; CH CH, CH, g
cn, M cn, CH,  CH, CH,
CH,
i el @ CH,CH CH,CH CH, ©@
= CH-CH,
CH,
CH=C-C-CH, ©® CH; CH;-C-C-CH, @
CH,

ZSJJ}H|A¢WM‘C‘4,@'¥| S g S g ] diaid! Chal '@.ﬂl\la‘i:u“‘w‘

( 6,6 — Diméthyloctane ) Sl Jia SIS .66 (1

( 2-Ethylpropane ) Shas dil =2 (2
(2,34 — Triméthylpent-2-éne )  0-2-3% Jia SN-4:3.2 (3

( 3 = Propylbut - 2- éne ) O-2-38 Jusp—-3 (4
( 3 - Isopropylprop-1-yne ) =1 -5 Snans -3 (5

(2,2,5—Triméthylhept-3-yne ) (2-3--28J5% sH-5.2:2 (6

d=248 «llldnddy G iy RS 1 g

. SV G (W) Ay sl Agd pall ALK Cna -1
(Aanall 5l ) Aatall Ay jadl disaal) 20 ) -2
cAadadll Lgsband 5 S Aliaiall Cias A0 el sl JS et -3

82

Sl

WWW.DZPEN.COM


https://www.dzpen.com

s Oalll oy )

el el e AHS S a3 aad e M= 2 g AT QU 3 Y
g gl padll B8 las S pllle H0 s mp=2579 s CO; - m=6.28¢g
:d=1.93 ol gl adly

C kel 3 e Jelis Alibae oS -1

(M) Al 44 palt AZSH ol -2

¢ i gouel) padll 10 g g e, Aalall A5 sl Aageall 2041 -3

gl Ldtand Jael g4 Sl aidl) el dageall Jie -4

¢l Gy el
doadaill day 50 A Adie p5aall ) CO, o 16.8 litres e Cudll (52 5.6 litres - ol &1 sa)
(el Aa 0 g laaall e
C&udall @ Ayt Jolis Aiea wiSi -1
SV Vg Aalad) Ay ) Aageall 2451 -2
. (M) el A galt A2 ol -3
Al Alaial) Chaai pseall S - 1 4
o 31 RV 36 p 330 SV paa sl -6
D oehadl G el
() Fassl pumgomn sl G g sagll g il (5 jeaiad JISH 5 ghall S )
Ll s g ugd) paidll 13 Ll Al lle |, H:943% 5 C:90.57 % (s
. d=3.65 :elsdl
(M) A el A yall A sl -1
gyl LS Al 1agd Adall Ay jall Aieal) 2541 -2
Aualail) Lgdad 5 LS Aladdl il puall S Jaci -3

83

Hl

WWW.DZPEN.COM


https://www.dzpen.com

Agiansty) caills |
&Y galll ]

ey 23 -1.1
Al 55 S8 2005 e O JisS 5 )2l Ao sane 250 5 Y gaSll judll
adeaiall 55 805 53 pandi LS Y el AAk I A sanally DY palll (3 JiS 5 52l Ao gena pand b

il gl 5 9 S0 g

kel 4 500 dagaall 22,1
OH sy el Ao sanay (s o) 553 L ot SIUSIYI (e Al TS 5o 2 gl i b
A yapa) (i g A 50 4 Sl () es a0 ke | S CoHGOH JaY) ) ASY) Jsasll i e
e 5 gl
Liguall 4 J;-S;M e yanas i puel 83 Jasidyy Gl clpcidian i o) <

- JEEN (e 0S5 Lnpial) Y yalll Aakall

sAgallalll Agandll -3.1

3l gall (LSI (ane) o MJMQWMMﬂYMM
ra il N e anally :"?'.f‘f_,&.s-" mﬁrb:(-) — iy (0l ) Jy ey

Al ALY
it
CH;-CH;-OH CH:-OH
J sy o plie
CH:-CHOH-CH; CHs-CH3-CH,-OH
Jy-2-Sby Js=1- s ol Jsilss

CH,

Js- -y 3-dia

84

Hl

WWW.DZPEN.COM


https://www.dzpen.com

Jy-2- T - 2

30 e T el g ST AL LSRN ) el e gene s of g AT 038 A e

0 st (1) Jhall dpally -
| (g e (o) Jall Apuaills -
2 5 gt () Joall Al -
3 e () Joball Al

sl sl 5 5 S0 Al g S0 ) 330 o I e pans 300 AP Jga i i pad

oY gasll Citial 3 Gl o Qo) AR A (e el b
ool S Y Sl A il Aaladl el LS b

il disal) ] Jgasl i
he iy __|asas
H saaly g S8 5k e g 0y S0 4 Jad g3l el 0
Rc H ) i At Tl 9] (3 ) rlolgus
O CH,—OH ]
| B
R, SRS P e sl (s SN A s Al el yrades
R CH (e ) |
L —_— *—
R :L R 8 5 230 sla g 0 A s U Ul b e
s (s <)
85
S o8

WWW.DZPEN.COM



https://www.dzpen.com

Agily judll el gdd) - 5,1
Crz ol Ol elcan g Ao 5555 Laiis « gl Aagie 3 il €, AV C) e DY 528D 5
celall RS e Bl Y SN ASSS 5
Adlia oy o) i TG D0 Y el Jas - 5
O O el QY0¥ Rapie el 3) ¢ A0 5 SH ALl J gl 3o 3 Ay 531l -
AN Y sl e Ll gd ST a2 e il s ST ATEN Y pal o el Ciiay Al 4201 BlaSS -

slall A 4l g1 Jaash
J 3
A . Jsily|
e J3-2 - s s Js-1- Chss
Ja-2 b 2 -Jia
JE 82 Jdy-1- M
JE 22 Jds-1- G
JE 6 dg-1- Ssa

okl sy S o 3 s R 5300 55 S5 s L 461 oLl B Y ga I S ey

 MNpald) g Ol L
AR gall SIS g Y sl lgeall g SIS A3 s Al e Y
(1) oyl eanse 9 LS elgd 4@l pall SISV e 3a 33 e 81 Y gall) gl y ol 30 2

1) &0 Dl
:(1) dgsd

(C°) S 43 0 () Ml Sl

162- , 183- | Chdl

64.7 | 97- | preee

89- L= Llos | o

87.3 114- J sl

86
Sl o

WWW.DZPEN.COM


https://www.dzpen.com

Lo A1 gall A 5Y1 Y gaSl) g C gy Apdasdl OS5 ol il Cans el i 3 a5 (1) O
0 3280 @3 336 AV CuHi OH

@ sy

& Vsho

B Cha o e Y Sl 3 LOH JeSssullAe saaay
Al yal) ARSI i)y lgaal¥) S 53 (90 el gLl 5 a gua].

(Sl S s ekl g Alagalt Aipeall (el ChSlas Jlguall g SIS A3 O A &

12 dgsd
(C°) e A0 | (C°) Ml B30 Uaia ival) digall Jaasll
117.7 89.5 - CH;—CH;—CH,—CH,—OH|  4,_1. clis
CH;—CH —CH,—OH
99.50 108 - | Ssias s 2- Jidse
CH,
CH,— CH—CH; —CH,
99.50 15- | -2 - sy
OH
g 28 = W 20593, 2 G
CH,

12 Jyaall A J st sl CSlaad Call y eV 61 e Do 53 4 e 2ag
sl sl e o iy (5 e o) i) JnSl Aagida y A58 5 S0 ALLll 4 OH e gapall g se o) Bl
5 3 LSl e (B il g g — 200e 0 =1 s A V1 DY el DAl Y el A, 5l
LI 5 gl gakll ) s SH el Jg— 2 - g 2050 SN Jpasli Ll i Jy - 2 - S

sl Ciiay yald Sy S 4aSH ain Sy Y pa S Ay il ol s 305

87

Sl

WWW.DZPEN.COM


https://www.dzpen.com

5 AY L s el ol S A 53 i 06 581 Y Sl L Bp 0

Y gasl) (any Chaladdid
Agalall Cladial) b deaiiedl il delis b &
LYY s B ARl e aiiiey &
e ol A Y S pitall G A el ) b padiey &

JEVT (JUPRST- (gt PTCIL PR
iy Sadll JiB e 5 50 (e 4 L dmaiaal) 3y ks g Ghiael] g il puind Jillae 3 oy &
. ianl il pmaina gy shaall i g3k WIS 85 331 4l

sAgilassl) Qal i) - 6.1
O-H Ayl i1 S S8 -1,6.1
H Ui e 55 Y (Bronsted Sed s ) pataalS &Y ol G juali S\l 024
1A e 392 &

C,H-O-H + (Na"+NH,) — » (C,H,-O+ Na") + NH,
90 gl A

88
Sl

WWW.DZPEN.COM


https://www.dzpen.com

C,H-O-H + (Na'+OH) <= (C,H,-O +Na’) +H,0
P03 e A et

Li,K Na : JaOdaasng &

ol 1 S B e O A S

§ 00 Ayl Il S SN 2,6.1

H 050 Sl LS 3 S Y 5ol G poai Cle il o3a 3 -
HX 4idna Galaal 3 g g cBlelial) s2a Liaal -

HCl a« CoHsOH Jelis ; Jta

CH,-CH;OH +H-Cl = = CH~Cl +H,0

el £ 3 JeliG. 3.6.1
ol J825 A |
Sadl JS25 N (5335 BayansS H80, 3n 9 170°C A ) ie Sl JyaSll i ¥

89

Sl

WWW.DZPEN.COM


https://www.dzpen.com

HC-CH, ot > H,C=CH,+ H,0

H OH S}

ol JS25 ) GUES oyt dagan g8 e gV e 350 - 400°C A, 3= Jsalls a0 a8 F

ALO,
CH3-CH2-CH20H ;&0—"6 CH;3-CH=CH,+ H,0

Jyas ol
V1) SSY1) Ui g3 S 3 S0 e il B 5 &
ety [ S EA
DY JSE5 ) 535 dagea g8 HoS0, 2 3 140°C Al die Jasll (sl
H,80, :
2R-CH,OH T R-CH»-O-CH-R + H,0

- CH,-OH 0
i i CH,- CH,-0-CH,-CH, + H,0

40°
CHCHOH i i

tAghiss gy 801 alaa¥l pa Y gasll Jo UG -4,6.1
,M Jasll Ciia jiaisdgd je 63_;1-9| Jelasy Jelall A s

< ..'!u:“)"-_;;-‘ o -—4 X

AN A0y 5 i) 2 33 e iy
90
FIR:

WWW.DZPEN.COM


https://www.dzpen.com

WWW.DZPEN.COM

Pl Jas s &
(o]
/o ) H ! .
R—C +R —CH:—O@ HS0, _R—C—O0—CH,—R'+ H,0
™ TR :
Tl pal) Culae | o il
t=0 1 mole 1 mole | 0 0
t s 1/3 1/3 | 213 2/3
n ester 2/3
= = x100 =2/3 x 100 = | R=67%
np acide 1
P g s s I
o
Y; o
T ) i b i R:C O-CH-R, + M0
OH OH
Ry
=0 1 mole 1 mole 0 0
its 2/5 2/5 35 35
n ester 3/5
- - 100 =3/5 100 — R=60%
N acide 1
> R
uso, 2 -4
R.-C.v + R-<C-Ry R’-C ———'O-C-Rz + H0
OH
oH
s
=0 1 mole 1 mole | 0 0
ts 9/10 9/10 | 1/10 1/10
n ester 1/10
R = = x100 =110 x100 = |R=10%
Ny acide 1
Ya 39340 Jgasl Liia
- er
60-50 3
10-5 | P
91
Hl


https://www.dzpen.com

1Y gasli 308l - 5,6.1
S gy S mlaa) 5 i il juuands prasd g o gaSl) £ g 22md Lasl iy plall 238
S 2 S Gaea I 2 3l I IS e oty sA ) Y ga
(HySO4) goman Jauy (3 KoCr:07 sh KMnOg @ i 1 458 1S ey 5081 #

Al ) J st 58t ; (1) Aapdl ; Joa
oaas Jl aaalyl sasl ; (2) Aa

Ry &AL

2| MnOy +5¢ +8H;0" -5 Mn®" + 12H30 oeoevvivnrenrecnnnnnsnns gl (1)
5| CH;-CH;-OH + 2H,0 — CH;CHO + 2H,0" + 2¢ ............. FEW

SCH;CH,OH + 2MnOy + 6H;0 < 2Mn" + 14H,0 + 5CH,CHO
2| MnOg +5¢ + 8H;0" - Mn® + 12H,0 ...oovininnnniieiicnines glall (2)
5| _CH3-CHO + 3H,0 — CHyCOOH +2H:0" +2¢ ...ococeinnee. sl

SCH,;CHO + 2MnOQy + 6 HiO" —2Mn~' + 9H,0 + SCH;COOH
el g R

sl i (300°C) 2 Cu e ¥ Jasll syl )0

& 0

/
CH,-CH,OH = HyC-C€ + H,

300 °C "H

Aldéhyde

DO S sl Jaasl auslyy LA gl oY gkt
(HyS0y) gaas vy 4 KoCr0; s KMnOy © 48 1aasS yay 32081 #

92

Sl

WWW.DZPEN.COM


https://www.dzpen.com

KMnO, ou K.Cr,0,
CHy-CHOH-CH; —————w  H3Cuc-CHy
S0,

]
Propan - 2 -ol O propanane
alcool secondaire CMONe N
EENPE S

e e (300°C) e Cu e o530 Jpaslla il 5 a0

i O
CH3-CHOH-CH,CH; —— = M€ o CHCH; + Hy
300°C I
i e butan - 2 - one

AL oY galll o
s 2uaSly 3 Gl 1) J gy ol Lt i s 5 pla e Ay sl 435 5008V L
: e
CHj3 CH, CHg H

: ‘ 1
CH3-C-CHy-CH; — = CH3-C=CH-CHy > CH3-C=0 + 0=C-CHy

OH 2 - méthyl but -2 - éne propanone - éthanal
2 - méthyl butan - 2 - ol |
OH
| -
CH3-080
acide éthanoique

: Jg¥! Gl
¢ \gighaad g gl Aganit) ooy A0 S sl e
(CH;):COH-CHy-CH; (- ¢+ CH3-CHy-CH;-CHOH-CH:-CH; (= + CH;-CHOH-CH; (!
CH,-CH,-CHCH;-CHOH-CH-OH (& ¢ CHy-CHOH-CHCH3-C(CHy)-CH;-CH ( 3
93

Sl

WWW.DZPEN.COM


https://www.dzpen.com

2 gl Oy palld
A LS Hll Aemdal i Rl L
Jsp3e2- 38 ( Jy-1- g dda A 32
T 7, S0 U Y D T TR G 1 (P 1 WO 00 QL 7 PO 7 B (9
: S g
oo gl pa ey ¢ a8V a3l 350 3 G g g 3 O S0 e 5 s (A ) 5 sine S
i vl e Gllay 5 e
o 3l b a3t D 55 ey Ay ) Al Al € (A ) RS il e |
ol 53 aa Al Al Caal el g Alesall disall Lacl ¢ 74 gimol A (A ) S all A 4l ALK 2

Slde S

D @A Gl

ol gl Ay 4GS US| O H,,L 0 0 PSS (A ) S gl in g n pail Uaad) dipeall s
d=2,07

O=16g/mol . C=12g/mol . Helgmol “eadlaisalkel yin=3005-1

M ae Usiall Cieaill fsal) (81 J S il Lle 2
el Sl 45 °C G o Sl Ae 0 0l g 97,7 °C: b Aieal sl e A 0 o A el cuis 3
SR e il ]| Jaaall
3 maldll Gy pall)
B ) S (A ) el dale) s
(B ) S all il dik gl ale_ |
Gas Ea(C )2 (D) (€ ) S e JSE3 CH-COOH saaa s (B ) Sl Jelii - 2
116 g/mol &3 pall 43S
(B ) S Ueadi Al el o (€ ) JAlaSi A ) o e ]
LC B¢ AL sl sl all el (o

® dasl e, CH3-COOH saaa 3 (B) (o Je i Adkas i€ (2
2 el Lol

(39030 2 53 9a 208 3all) A0 Sl e Al SISl el y Aliaie Canadl) gl dac
K,Cry0,
Jy2-dig - .
N0

Jy-1- Gassr dia A8 223 o

K ,Cr,0y

dy-1-Chandfa =
H,0

Hl

WWW.DZPEN.COM


https://www.dzpen.com

i giadl g cilanalyl=2

o} 0 O
c R—C H R—C—R,
Aldéhydes Cétones
gt g 4dy 512

A8 e ik s Ao e e 1 S (5 sind AdiiaaaS] & pae SIS e A G gl g Sl P
e ganall 03 A (30 SU 5 0 i LS Al gy SU SIS jaly s Al C50 g 8l e gana A
c b s Sl

halall e

95

Hl

WWW.DZPEN.COM


https://www.dzpen.com

AN p) | e ) | Al | Aluakal) Chesl Aipall | dalal) Ligeal)
o 0
AL gil) S .
Pormaligde | dtnasa | P 6 CH,0
Judy) o
Ags Ethanal
A::mdeh:::e o i CH,—C C:H,0
H
M o 0
————— - Propanal Y g P’ W &
Ok 3 0 C;H,O
g O9-2-Oand | .
Acetone P:’;pu;:e g CH,—C— CH,
an-i-one 3
1Al 5kl s 43..3.2

: (1 atm, 20 °C ) agstadl oy 520 3 1 (gl gl ) 43 500 D)) 1,32

. 3& 2 5 e CH,0 Jitd -

ol S B fe 8 e CoH,0 JUly) -
. a5y ) pall LIS S 130 Ades 3 g o) I e i3 a5 a1 S 8 Oy e A -

| d | 3358 | Teb(°C) gl
- | A -21 H-CHO
0.79 | Jil. + 21 CH;-CHO
" 0.80 | Ji + 49 CH,-CH,-CHO
0.79 | J3w | +56 CH;-CO-CH;
- | Jra | +75 CH;-CH,-CH,-CHO
- | 3| +80 CH;-CO-CH,-CH;

Ol a0 o Baadl Syaadl a8 e

e A0 jlie il pa S gl g Silasaalyl
G5 e i L] 3 LY g cilisi
Y sasll Gyl da e i S S0

AaN 2,32

celall A VI AL A Cy (o C) Geligiaad) y Sl -
 Aadaia Ly IS LglBlad! sl C5 (e 630 -

96

Hl

WWW.DZPEN.COM


https://www.dzpen.com

1Asiassll Lual guad 4,2
: Slah A Sausio].4.2

KiCri0r 5l KMnO, 5 Oy e sell GompnsSls Al gy 215 g 1 Apsla ) (al 48 05 oY
Ll g S palaa) JS5T ) H,S0, S50

.J_'_
0 0
A y
ca~¢“" % 1/ 0, — CHC
H on

|AZ(NH;);JOH :Tollens <3S aa Jolid |
ok e 3y pall Al oama ) Ay il il Sl J glae Sla s an 5 S

AgNO; +2 NHOH ————» (| Ag(NH;):|", OH") + H,0

ol g CaS
Zx/lAz(Nﬂg)zl'+le' Coom A F2NH, gl el
0 .0
R—C + 30H— = R—C +2¢ +2H,0 : sV Jolid
\n O -

thadSl) jpaad &
lad) 8 JS20 ¢ Ly j55 NHLOH i 3a¥1 iz o ele 500mL A AgNO; o 30g i
A Jptaal 3 S a1 (pa ki B s e e e 521 AGy0 Aniaill Sl (e

97

Hl

WWW.DZPEN.COM


https://www.dzpen.com

sJaad) &y b

z ) (i day Apuda Bl e S5 Ba D 30 AV e DL e USR] gl B IS e 3L paa

a3 e
ikl

: (A+B) }MJ&L&&;&@!-*

Cu™ P dadll 3 ) 5 pla )l Suag ¢ Guldl Ao (A+B) dlled Jslae pa sl iy @
‘5_;};'\ saal a5 JSS e ek 3 Cuy0 ,.;.‘.Lx&l el 281 A 550N ol ld

2Cu™ +2¢ + 20H° » Cu,0 + H,0 : gl Jeli
o2
0O (0
R—-C + 30H - R—C +2¢ +2H,0 : SausYl Jelis
H 0 -
0 0 S gt
R—C +2Cu™ +50H" 2 »R—-C + Cu0+3H0 | V&
H \“——— 0- - P AELY
agnal iilgh it ol
gl

tehilSl) uaad &
;LJ.;,...-.!I JASJ,SJ.“J\ )LLJI =U‘Q-(-.¥=JS‘JCUSO‘Q4403~.-Q;\S - AWJJ"“
IL =

NaOOC-CHOH-CHOH-COOK p s sl g 2 523 seall & 3k 35 154 200g o5 : B & bl
gl 3ol Jgtadl & i sy ALl i) el (e SOOML Jals L o3
AL A el paadl oS 30l e 5all 5 NaOH s e 150g

98

Hl

WWW.DZPEN.COM


https://www.dzpen.com

Laa b 30 (e I, g 3 LS sl (A4B) el J st IS (e ImL gl
O saal el A o 8 il say g sal aal a5

;S gl Banes! 2,4.2
Lold by i ol Ly Aely ) Ll g AEG Y GV & geay U sl 2uSlS
Loy oy 533 ) LEaST 355 5 (HLS0, 390 9 KMnO, : S Al 5558 5o 5458 ShaS5a)
s Jelill 3 e g LS Al S yalaad day ) 5 Ao pana JSIS 5435 U1

®)
KMnO, [ i | PRSP,
CH,-CH,-C- C -
Mt " H,SO0, S, A
O
KMnO,
CH,-CH,-C-CH,-CH, i N
H,S0,
99
Sl rk?

WWW.DZPEN.COM


https://www.dzpen.com

caels ) Lual g Gl Y L oS1 G i) e O e Y Al (RIS g il gl CAZIS ; Aiadle =

s Ak gy S0 A gl e RS .3.4.2
PSS ) g sl (Lol o JiB g 8 A 442 ) DNPH S Jleadls i3 &
LS yall Ala 3 slall b SV L (g 50 sauh Jaid 958 A4 0 2 (e sk bl el
Al 435 50 HSH AL ol A3 Y AL 5 S0
A g ¥ g Amaall e Al g SIS pall A 8 S s s

7N N
:C 0 + H,N—Nﬂ—\C_'\\/‘—NO, — :C —-N-—Nll—-*i_‘u = /L:—-NO, + H,0
ol 0, .<O,
B ra DNPH Gt Sy 35 S - 42 .
I a—— B

T ALY Jeand o

o Jsladl 138 Caual 5 H,S0, S el G pSI | aes (e 15 mL & DNPH (e 3g
b a5 25900 LAY J el e TO mL 3 sdaie sle e 20mL (e (5 0S5e Jglaa

@

sdaadl 44y e ¥
Oa 1 mL Alaly aad 5 laa) o gl 380
G Skb 2 ] ial DNPH Jslaa
el Ml JE5 BBk Lo S S e
DNPH 28l [ glas @
Al g SISl e JSER il N @
FPILA P
S Al e JSZAN ) @
Adla g W) g Amadall il ALy, SO
@

100
Sl

WWW.DZPEN.COM



https://www.dzpen.com

Y S aleall-

()

R c/’ 5
~0—-H ; s |

Al gy 81 alaal) iy 25 -1.3

) ) t lgds ol

Ao g o i g SI1 gl (5 iat AgdpuS] 4908 TS e A LS 5 S abeayl

(“COOH ) AsbpaS gy S
.;;'o > ;-A‘\l.s\ L&:L.I.‘-a \'}r'
R—c\,_ CIHIII 02
OH
(<CaHy,. ;) 4asea ST 32 R o n

Apalalll Wliaus 2 3

: Gl g Tslal ¢ Al Lo g € ban] B
sl ! H,MMM%‘&)‘&)“U#)‘" >y (oique) gy 43S

: Allal
S ) B )| Alakall hosi gl | Atal) gl
. % CH,0;
g | wptae | | cun
. e - (8
m m" ¥ e C/\/on SO
s | s o
101
Sl V'E

WWW.DZPEN.COM


https://www.dzpen.com

P &y il gy Ja -3 Laaa
Cn’-cn —cni- C Ac‘de 'J'Néﬁyibutanolque
: H

CH,

Oty ds 8530633 Jfia B 3.3 s
CH,—C —CH— C:/ Acide -3-3 -diméthylbutanoique

| é“ OH
3

Ayl ) Wgual g 3.3

G S Y Ala e ol il ges Laand Agdaid) AIY1 Al g KU alaall Aty Sl Alla)
. 100°C 1 _jlgmait

Co O il Ll panii ) 1 LafBhadl J&5 &5 Cy ha slal) S Jass AN -

3 gl S pall alana e o 33 o 8] A LS g S mlaa¥) e A o Gl A0 -
¢ Al At g o da) g s L Lagd Aa e W3 5o 0080 () s 130 5 Y pall g Ly A o) ALl
Y Sl S G e 5 g gall 2 a5 8

rAaia g gl Adayl ) iy 3

Jie Alle aulle oS Lagd 553 O o o) 300 a8 Ladic LAS il Wayl ) A Lia g sl ddal I
Ll Uail s 5 AY) pay At g3 Uyl Laalaa] pa dadi 55 Sum g Y1

Apaalodll Ay M1 e 15 48 el A 4

(rnrens) 34008 W 34

102

Hl

WWW.DZPEN.COM


https://www.dzpen.com

- 8 ' 100.5 Lyl Jara HODOH
? 166 18 LTy aen i i
? 21 141 4yl gas | CHy-CH;-COOH
2 [ & 164 Gusiigh gass | CHy-(CH,)-COOH
291 | a4 187 &0 Gas  CHy(CHy)y-COOH
108 -3 - TR
0.07 16 239 4siigas  CHy-(CHy)-COOH
el sl 53 4.3
. “COOH i sanal) &had -1.4.3
: (Aalay ) slal) e Lgdetis |

Aigns alaa! LY Lo ol 3 i 3 80 mban¥l 3,585

o T PR S L)) .'
> |

s K, Aagaadl Sl any Cails B el G Spay

_[RCOO™Ix[H:0™]
. [RCOOH |

2 Jla
CH;-COOH + Na —=(CH;-COO+Na') + "3".:
2 CH;-COOH + Zn —=(2 CH,-COO'+ Zn*) + H,
AN gy

103

Hl

WWW.DZPEN.COM


https://www.dzpen.com

(e ) ) o ol

: (St;h‘ll)aﬁﬂeaukm.a

et

Binls 0353 ja 3¢ 3yina 5 ( HpSOy ) dasmss d5m g p i ¢ Sp3aa, 5 )0 Y ¢ (aas ¢ sS Jelill Lia
L Janiicdl J ol iy
$ “COOH Lkt 3y 80 &e pandll g 35 UG -2.4.3

CO; Lo 0 Lglaay Laa 5 ) jally S5 Ll W1 AR5 33 jiiess SIS u Ll oy 811 abaa o 2
2o g8 A - |
sl i, -

+ 2NaOH "~ R—H + Nay

3

- i - W e -

/4
cn,.-cn,-c\o;zmaou A+ CHCH, + Na,CO,+H,0

104

FISIp

WWW.DZPEN.COM


https://www.dzpen.com

3 O S Al -

985 g2 MnO Jsisiall 380 350 51 400°C M 350°C O eSS abaa) (3
H O Gsegin s COp Deegin nosdpa G

- Moo n—g—n”eoo,nl,o

350°C
: Jla
P //o MnO _g
CH,-C“g-C\OH-l- CH,-C\OHW— CH,-CH,-C-CH, +CO, +H,0

105

Sl V'L;

WWW.DZPEN.COM


https://www.dzpen.com

Aipadl) ce il Gadla
Substrat Réactif /Conditions Produit
R, R, Ag | 200°C R, Ry
c=0 *
dochle S Ri— C - C —Ry
R, Ry
OH OH
Ry Ry KMnO, dil Ry Ry
o= 1,50 R
R‘ R‘ 4 1 3
OH OH
Ry Ry O3 ou  KMnO, +H,SO, R3 Ry
p=c 0-C c=0
R, Ry Ry R,
R; KMI'\O‘ + Hgso‘ Rl
CH —OH o Cc=0
R; K,Cr,0, +H,SO, R2
R, R; KMnO, + H,SO, Ry
c-C X 0=C +
R, H OH
s R,
u
C O
K,Cr,0; +H,SO, R"Z
(e=ra % 0-C c-0
H H 03 OH HO
ou
K,Cr,0, +H,S0,
CH—OH ou C =0
H K,Cr,0, +H,SO, HO
R KMnO, * H,SO, R
o ou Cc-0
H K,Cr,0, +H,S0, HO

106

Hl

WWW.DZPEN.COM



https://www.dzpen.com

Substrat Réactif /Conditions Produit
R (0
’(:_'0 RZ—OH I sto‘ RI_C_ORZ
HO
» i
(&0 NaOH R-C ONa
HO
R, R, i 0
c=0 + C=q  MnO/30c  IR,—C—R; +CO, + H,0
HO HO
R (-}
C=0 600°C R H +CO,
HO

107

Hl

WWW.DZPEN.COM


https://www.dzpen.com

(o lad

N1 (s paill
d= 2.07 ol sell duallyo i, S (A) UpaS -]

J oSl Vg datall Ay ) Aiguall 29 -

A Sl il Gl nall S 3a 4l -0

: e JS s g pud el

- : Al Sl i) Al (A) JpaSH e 15505 -2

A —w B *HO
170 °C
Hg™
C + HO “-D
KMBO4 ; | a .‘ aels
c IECr e 8 B damall 33 gl 4 (5903 JgaS (A ) O el
stol

DS el Alaidl sl

D + DNPH — = G + H,0 (G), (F), (E), (D), (C) (B) (A

. !‘!‘ . ’E

(66.6 %) 4 S Ausi ¢ d = 2,48 ¢! pell Ay 0 JA WS CxHyOy nsnsS] 5 yae S 50
(222 % ) ol A
? e sing O oS A Cilla gl g5 e ¢ ekl A Sl diiges e -]
ek g i S35 ke JS pan ¢ AiSaall Alaiall il fpeall JS & 1 22
S pall 158 Aila g i) |l gl IS e Jelily Y 9 DNPH a8 ae Jeliy oS jall ol Lile -3
cAlaidl Chal s 5 (g gl

108

Hl

WWW.DZPEN.COM


https://www.dzpen.com

s Al S il Al Lual

1- Acétyléne + H; = (A)
2- (A) + H,0 H:50._ (B)
3- B x:«.0, (O

H,50

4 2(C) Ms0 _ (D) + H0 +CO,

ise*cC

5 (C) + (B) H,50, (E) + H,O

CE,D,CB,A S all Alaiall chus jguall 35 -]
(e 55 5 Jelil 3535e o2

| o)y pald)

ans i o4 (A) JsaS 5 0.5 mol g« CH;COOH i) Jawa s 0.5 mol g 3= -1
CooM s de A 5e 0.3 mol e Jemaid ¢ HpSO, Sl Gy Sl aas e S kol

3 Jelis Lailad 83

L O e el |l i dae]

. (A) Jsasl Cliea paiial 95 SuY) Jelil 393 je sl oz

(A) Jasll Uaidl s Apeall e -2

M = 102g / mol A JSdl 5t a gl A ) Lle
523 180 °C 2ie S sall Gl 58 ass 2505 (A) JsaSll e eldl g 3522
S all 1] Al s gl Lsana Sl Je i) Ada ST (B) oS4l

. HyS04 2555 KMnOy e sy (B) S sall 81 Jelis Aldaa (81 -3

109

Hl

WWW.DZPEN.COM


https://www.dzpen.com

SLalil)

Dl
o S 5 Y 38 (4S5 Ladie Sy )y (Isomiérie ) wSbadll (e & paall b)) A Caass &
el ¢ Al il leal g B 33ke DI Hall ada CAHAS g Aleaiall LgSiuea (A CaliaS 5 Adlal) dageall
. ( meros = partic = ¢ 3all) s ( isos = identique = i ) Ly 43 gl (e Isomérie kS 2l
g il oyl b L 3o e g5 2y
o5 siuaall SL
oAl sl .
(Isomérie plane de constitution) :( §$==idl) (5 pdumacad) uSlaidl -1
Lganh sy 30 i 2 i) Al g o A Al gl (ki ] i ) 055
: 5l 5 sl LN 0 1l B2 (i A a0 0y 5 (sandl
( Isomérie de chaine ) : (eadaad! Sl -1.1
Al A gy S AL Lol Syl i claSlasa) alias =
LAy ) el i A A 5 S el a1 s Adall s3a 8 CLSLAW| Gl e

CsHy; : Juoa
n-Pentane  gae iy Teb=+ 35 °C CH;-CH,-CH,;-CH,-CH;
ST B VST ST, Teb=+25°C C“rCﬂr‘éﬂ-Cﬂs
2- Methylbutane ou isopentane Hs
g g 3} 34 S (ol 2.2 Teb =+ 9 °C Hs
2,2-Dimethylpropane ou Néopentane CH;y-C-CH,
CH;

( Isomérie de position ) : 2= gad) Slail) 22 1
RCROR TETITCIE T I C ORI PO L 1T O I RO U DEO I CORE
Agdpdaylide paaall
| Al 4 0 Ll i 5 e gl el s L o34

110

Hl

WWW.DZPEN.COM


https://www.dzpen.com

CyH0 @ (2) Jaad

Js-1- s CHy-CH;-CH:-OH

Propan-1-ol

Js-2- G~ CHy-CHOH-CHy

Propan-2-ol

CyHy : (1) J=adt

O-1-432 CHy-CH;-CH=CH;
But-1-éne

O-2-434 CHs-CH=CH-CH;
But-2-éne

( Isomérie de fonction ) @ (el uSlaidl -3.1

a1 s by L Sy Satall aliss =
,LN\WJH@‘MMJW\WL‘;@M\.& aliss =

- A SLaal citlla g U pasly Y Js30)) o

C,H3,0; CHuO | CHnuO |  CiHu e
s 3 S0 alasd) - S - |
il el - - dgdlal) A - qad
CH +0-CHz-CHa CH;-CH,-CH;-OH C3Hy0 : (1) J=ad
JLERE N T JeaSddyhy
Pl g il 09 -1-gaad
Ethyl Methyl Ether Proan-1-ol
CHy-CH;
biytH, CH,-CH=CH-CH, CaHy : (2) J2ad
gy ila -2 <ise
Cyclobutane But - 2- éne
11
Hd 5

WWW.DZPEN.COM


https://www.dzpen.com

t o A usladd) 2
bl A aliad sl 5 4 gl Aleadadll Aapall e 5 Aalall Dpall s il el B =
A Clsla o5 §1E) 3 il
R g S I o R
Isomérie optique : = all Sl
Isomérie géométrique : migd] Sl .
Con 8 A 5 (g ghne e Sl Sall a3 (el ) JS ol 1l B Sy Gadl Aia Al s
s JA gl S JAS a3 )l b (g S O 0 Gl ) DLy Sadl SRS Bae
s ADAS 9 BULA 8 (g Sl 21,2
( Le carbone asymétrique) : 28U 8 05 81,2
*daay qﬂw‘“ﬂhd&ww}u‘nw- Bodia O3 S 4 il e g S

CH, - C*-. S T— {:*-v
z

( Représentation de Cram ) alS L5212
L aliall ey Sl ey ) Jiad Al b gha Jeaind

Bl 5 oun A5 8 1 oy Sl —— T

Ty 5 sione plal o5 A0 Ty M1 ) — TZ/C\Y

LAY (5 yinna Al ki ) dasl g 1) J5) G
¢ ( Fisher) s Jid-3.1.2
DA b hadll Ay 5 (Oses) Aasall i Sl S e Jiad Sale Jaatey
Loy i ki C* 5 RIS i G SIS 0 e g gt gl A g SI ALL Siny )
P
(O oa sealall Gl ciciny O sesic pa dieliae Ayl ) ) Sl e 0e ) dllig 5301 0 g0 S0
A 32 0 ALl o 5 pheal llig (530 (g0 SN
A 5 pta b glady O i g SH Al a5 0 By -2
C* Joliie e g S Jiay b JiaS 3 addds S .3
112
Sl ol

WWW.DZPEN.COM


https://www.dzpen.com

L e C CH,OH fn c// 2
CH:—Cﬂr—#f—(l:H—cu, (TH;—CH,—(fu—cn, N _ﬁ i i
CH
; CH, CHO
e ()
CH—+—1
CiH« OH
C;Hs

Isomérie optique : = 3=all Sladl) .22

(Chiralité) : 4080 .1.2.2
ddeay ¢ S OF JBE 8 G S e o il A Dl jall Al ey (gl CSLED e
Sy Jadly Sl sall e3a o35 ¢ I (5 e 5l S ja G Y Al 6 lUEd) i el B dale
( Chirale = main = a4 ) 431 .l

.“'.IC\‘ l
F

( Enantioméres ) : <Al .2.2.2

Gl (B 8 5 AN B 5a 5 gee Labdal (985 Lasis Cubilada (| AN CnSladd) (58

113

Sl

WWW.DZPEN.COM


https://www.dzpen.com

(n-1) 59 J8la s S OH ) G g suedl e paad Laniay e L g D gl 5 3 Adiadla
- (-NH; ) Silisadl (-OH ) Sy Sl b Janded, (sl o) L 5 (0l e ) D 2 am
(géométrique) : (pedigd) Slaill .32
| ClATaY Lagdl Lagie 55 ulilatas Lud y cialaly Y (e i Sl &
e Syl e gl e il Sl s
PO QB E g S (e S8 o g giad ) Gy Sall <1.3,2

(S 5a)) 810 ClSlaia 2" Al 5 C% Bl & G308 1 e S £ g5 S 5 iy

0

™ - . . ze -
CH,0H—CH —c'u—c< A (g umall (5 all i
on on 1
114
Hpdl ol

WWW.DZPEN.COM


https://www.dzpen.com

(Sl ) A1 )8 ASLGIa 4 = P2 5 ey () 563 CF Silig S 2 = e el 1A iy

CHO
HO:———p———H
HO — {4

CH ;0H

CHO

H - OH
- S —

opbiade oy JhaY A Enant

b Diast
( Comaniiokd o) Spa i p e
(c,d) s(a,b):adasddl sallay) o
(b.d),(b.c).(a,d),(a,c) : < uapbadn bezlyjlin)

115

Hl

WWW.DZPEN.COM


https://www.dzpen.com

$ (C=C) delaadhy; Lo g piad 30 Sy el -2.3.2

s CmC Adayi ) (a0 8 JS o aalg Jadens 35 s B )

X
A e O
=C =C
H/C e l’/‘3 N
H/C N el
0-2-=x(Cis)
Cxﬂs\ /H CIHS\ /Cﬂ\
= =C 2) Jiad)
“/C C\cu. H/C “NH @
& -2-Z%(Trans) & -2~ (Cis)

: C=C Adeblaad) Aoyl (3 )8 Ao aaly Jidie e 28 24y illa Ao

Z g3 b eS| iy 1) i) Jafaal] C=C Uay ) (928 JS (Jo O =

i) Sl G C=C Ayl )l Ay dgad) i A i) Gladanal) 3309 Ala i =
( Zusammen = Ensemble ) 7 = 4 ja s Gao8e £ 5ill 0 (558

Sl i C=C Ayt U Lailly OpulaSlatia (g B Ol Guladeadl 32y Ao 3 =
( Entgegen = Opposé ) E = 41 Jay G54a £ 3ill Ga {198y oty

116

Hl

WWW.DZPEN.COM


https://www.dzpen.com

(1) Jadt
CH OOH ‘.
’)c el CH,-CH=C-COOH
H ey CH,
(z)
g
C I'b\ /CBJ Acide 2- méthylbut -2- énoique
H/C C\COOH C2: COOH> CH,
(E) C3: CH; > H
(2) St
Nl nlbcichi
e’ e .
WEEEE)
& =2 - g S -3 - 32908 22
CH; < . A 2-Chlor-3 - methylpent -2- éne
c,n,/c “CH. C2: C1> CHy
C3: C;Hs >CH
(E) y Hs 3
117
Hl

WWW.DZPEN.COM


https://www.dzpen.com

Aginday o LS

¢ Ja¥ el
dsmall g 3l S jall Taiads i CLSLGAN y dgaia gal) ChSLA ¢ Glulldl ClSlad) (8 dac
C4H802 & CSHSO - CBHnO ¢ C5H|2 me

A (g pall)
2 AN LS Sl (e JSI sk y (SLa 5 paa pe Saie ¢ s (SLaia dac |
CH;-CO«(CH;);-CHy @ CHy-(CHy);-CH=CH, ©
CHs~(CH;,-COOH @ CHy(CH3)-CH:-OH @

RN IR
CH;-CHCI -CHCI -CiHs @ A 5 gazmndl S sl Ll
At i) ASLG) e il g S ) Ve B CF 5l e 5 SI G 3 20 e -]
Ledas 52 53 gl Bl Jia 5 At ) i) CISL wilide i Lla Jia -2

DA Gl
Cad gy Ala 3 LSLaa Jia | AV SAS Al i 3 sa e (E) 3 ( 2) gl SLGN Ja
(CH;);C = CH-COOH @ CH-CH=CH-C;H: @  CHBr~CHBr @

(C:Hs)(CH;)C=CBrCl ®  CH;-CH = CH(CH;)-CHO @ CH,=CHCl @

D umalddl Oy paddl
CH;-CH=C(CH,)-CHOH-CHj : &l oS sall g
clida) ¥ les Leo 21 LA e e gk e sl 8 ey -]
Bt JSLAE el A il CSLaall Jia -2

1R

Hl

WWW.DZPEN.COM


https://www.dzpen.com

Akl jaaa aal Jg il ey
Jaid) Ciladla any S5
Ja Al Ciladia oda Juad 35 S31 -

¥ Jduodadl sa La ]
Ay el 1.1

(petra)im UsSa A5V pllawas ( Petroleum ) Jy i <
(01l ) S nas (Oleum ) 3 ( rock ) siea s
sl cadl ol Jgpull e IS Bl

o5 e Ry ¢ Bt i ¢ 3 o B e J g o
Wy e 2ty o3 A bl hal G ad gl
Al LD s pal g

Aa . (d:0.83+0.97 ) elall SaddlS S 5 5l =
3 gall A s (T = 20, + 10 °C ) o kgl
i gl Lladl

t Jad g 2.1

GAN 45 g A cbasil 4 e Asdais o 3y JS2 e Blalidl gany A Y] e e Bhal el e
ieae Jy sl ey y ot e a2 3 acaind LS (phadl e 3y celidl y iaelaall (8 0 axiiul
ALY ¢ Ay s2all Chamall g 5iantily ¢ CilatalS ¢ Aaall hadiall y DS jal e el Ao linal 2
A 3
e b ha g b Ly 5 Jadll spaal g Sl Ll g adlgadl ) ) (B Lyl 3 s S T e 5
O ) LSl Aadadill deliall oy saasall Sy I e pall i)l kil Ciles ST Laxic 1853

LAY ¢ a2 1859 sle & 5all ( Edwin Drake's ) < 2
s Jadl Jual 23,1

. - - | PR TG § SR | ba el 8 2 o Ll sl 4 acaal) 31 5ol <
u‘),&'ﬂx,v@\u\a'uuwhw‘J)._nyt.lqig:.,.J| ,l‘_y_gx.t-\._:,.aJ _ud D

300 —1500 bars; i ¢ i daaa 5 100-150°C : S 415 50 e 3 Saad y eAuda AdlasS

19

Sl rLE

WWW.DZPEN.COM


https://www.dzpen.com

s 4 Baagll  adliGda y Jysd ;2 Jaad

= A Rlal) 108 aaads vl ele g ads e o (dadi ) Jg 4 e dads IS5 (] bar= 10" Pa)
cpiadl e aling 3l 3 jaall Alee At a0l AG Sl A 2N A Aa

oy VLl (e 08 TSR e YT Ny ) aday ¢ Bney Sl ) jially m ) sV Al i =
Jadl Ak (a3 ) peana (385 Bl (8 J g A0 daidad s Jle daiais Doty Sl B g gy gagadall Glad) 3 ga

Leda Jiul 2a 5 2 slall 43da y L glas )

P JaA S 5 4]
a5 A pgad e Dliedie e lails ST A g A0 T Alkaia e el (il ) Jy S0l S 0 e
Ol y s g8 Lalgda s Clgrs e s G0 e e 9a Le g (S ) Aaptia Lpalans
. ( Bitume) <33} ; o & L lgia 5 ( essences)

paad o) (C=C) Aapla 158 Giun g p3a pgai o IS LY any 3 DA S 3l 5 ey =
.J——?F\J"M"q—ﬁq JL\]I A LS ( L_'-‘LAJ&J" )‘..._.':D'- ‘\—-L&-_"_. 3 R
s L&l i i - o> x b ¥ l_;l— " o 4 R 1 o .4 = iy
\\_._JJ.&l ():_,,;,_.Slfh_.\:g.,,.l J“LVJ'-’JA‘t"‘:*:Sg'Fl\‘-&-‘L-S—!))‘.“.Q}‘%"

} e A\ TR S 1 s w ool \ S
%1 5 aads ;-‘_,'.!4_;._'._;._‘_. Ni _ﬁ.‘;.a.'_;u_gu.allb\aq;

120

S ol

WWW.DZPEN.COM


https://www.dzpen.com

Jadl £1a5 paand g giadl (A Gt )
38 2 21 19 0 BUTR
51 16 [ 14 17 2 s
74 19 e 1IF 0 S
gl S

e Al ) Ll gl e e YU INELI AL Sasaidl 430 S ) aleal J 300 S0 el
el lae e Al Juaniody S5 2 g Gl 4 2

s AV Al -1.2
elal 2y g osS kel Al éﬁ%i#w’mwcxkﬂ,ou‘ym&m

) i il il s il ol 3 gy 0 i 60 0 palai S Gty el 7 5 A )
‘Gﬂnmugww(mosion)dsls...*.acx&mh.us,;;a.e;g
¢ il Slas 22,2
gl Sl Sa L Dl e UG e Al

- ;;Jhl\h.u.!\‘ . «:aiv.g_};ﬂl ”hhl'\-l,z,z
( Distillation fractionnée sous pression atmosphérique )

L e e Zila 53 S ke y 52 o el (e Dle gane e I WA g A1 4GS A Sy
(1) S5 (v Zsilas Oy 8 e Slldy )

Gide 50 s e ssing (Tm)oskb e (50 - 60m ) dsk Sz Jals il o3 =
(1) S5l e Jao 4 555 5 S e 4454

see Jy sl o oa seailasic ¢ 380 °C i eeall ATy il i) o il 13 3y =
S jal) Ly ¢ LY e B aan B g ) J gy S5 | el IV LS pall M 2 0
LG oyl S US Sl 82 e ol e e pid s selalll 3 jaied | ik Y
(3) Sl Lt pand A Joadl g andi S

e el i 80°C s gl Sid 3 370°C S ool i) illiaa 551l da s

s oakilal il Cad el kil 22.2.2

( Distillation fractionnée sous pression réduite )

AL (an 5 Wil S g2 ) sl ALEE LS e A 7ol Sl e A5 1 AL il
saiiniadl laaall ol Lale ¢ Lelaad 23 (0,01 bar ) Letdie s Sad il 7y saida g
1) SEAD | W D o eddls may

121

Hl

WWW.DZPEN.COM


https://www.dzpen.com

122

Sl

WWW.DZPEN.COM


https://www.dzpen.com

S RN e e gt 1 (2) S-S

123

Hl

WWW.DZPEN.COM


https://www.dzpen.com

s Jy A ciliida e Aasl) oY sl 23,2

AL Lhen 5 lpual i ey mand Akl DY gad gl juhalll e 03Ul SIS Hall lans e (5 505
(3) JSE1 . SINGELYY y G geil

s A Ske Y yadll o34 JiaSs
: (Craquage ) S i aghaadll 1,32

A g S Bl ld ) dida A 5 5 pad o Jpanll S iy b pail G JSI AL S5
Leladl iy gl aladl o 30 saldl ol Caad ol 5 4 (5 el

CH3-CHICHy-CH:-CH;, —>+ CH-CH=CH: + CHyCHyCH, :&4
Hy

O et 3 4
i St -2 Propéne Propane
2- methylpentane
. CHrCl:
?ﬁ’ oM 2 CHy~CH-CH:CH,
Ch  /CH g, 51354
CH-CH;  Cyclo-octane But — 1- éne

( Craquage Thermique) @ g o) psdaadll |
Sl je e Jyanll dia Al ¢ 50 atm s ( 800°C) Aaki a5 ) e a3 o Gl ) zlay
Ll g sl gl dadill
( Craquage Catalytique ) & (B 3} acplaadll -
338 3 g 50 SIO; pslied! 5 ALO; GsesY) 5 Pt O e (Catalyseur) Jagm s 5o 50 o
g kel s M (Super) e g il Ga i e O sanll ma 5 (500°C) A48 s gy
SAgle Sl g sl
( Vapocraquage ) : #leadl oy apbaalll &
e Jpanlls sy aslaadll a ol Ja sie b 5 (800°C) Awii e 8l o A 2 Sl olall Ay 355 5
. CsHy 3 CiHy: Sa il 5 CoHpg oiil Jia e g )l iiin y b 5 g2d

124

Sl

WWW.DZPEN.COM


https://www.dzpen.com

( Reformage ) : JeSaddisae) 2,32
A i s ad () made (g um pad e o dapuey ) gm0 all i o o Sy
D Al 5 0w S
gl 0t e g pad
Hy G el £1550 0 ila g )3 pad =
Hy Conaoed 1380 1 ke 5l Alagsl lim g s pad o

» A8

CH;-(CH)¢-CH; b CH»{-CH H-CH,

g s Sy Sl (M40 242
n- octane 2,2,4 - Trimethylpentane
CHrCQ:

L

CHy{CH;3)¢CHy —* CE, /

4 s M CH:-CH;
n - Octane ohasl Al
Cyclo-octane
4 \cu
CH-{(CH))¢CHy; —» + 4 H,
. CH /cu
e nasa \\
n- Hexane Beuéne
?H:.
7 °\
CHy(CHCH; —— T8 4 m
CH H
gae s N CH/C Cuslshdl
n- Heptane Toluéne
125
Al ol

WWW.DZPEN.COM


https://www.dzpen.com

Y ) Nl

Clacy: <3

0eh<2b

i
CSACT i I

A < B pb < 80

(640]) ' w3

Sl

WWW.DZPEN.COM



https://www.dzpen.com

t S V) Jealas o ggda - 3
aghgl) bS5 ot Al 1ha a5 S ST ¢ adaliacait B g L8 1 el 34350 ) €
" ARSI Jalaa M S Galal) oda Jakiall 138 Jaad e 508 S S Jasticall
« Indice d’octane »
L aa S " Essence " Ouoddl s 8 0 je JLEAN S 21927 Ad 4 <
Leo 0 W1 08 (3 nd o padll Jals A sy it 3 CH3-(CH,)s-CH; el Gl -
heall g g JUS 5 Jalaa o mie S " Cognement , Cliquetis " 4ad )8 Zuay
Gins ¥ 53 CH3-C(CHa)-CHy-CH(CH;)-CH;y by Jdiga (05 - 402 42 -
00 = S gl Jabna 4l mia SN S Jaiis 33z V)
e V) ol gdty O 3l Jaglas (30 i A o jaall laay 53 peall o8 Al il 2 paldl <
Ah gl I 3 ga Adla) 33 el ada o olailly ABUR e daS gl 8 iy Laa Dol
WS Y Salma a5 A ) ol A 5 e 6 el g
e ahad g ala Sl a0 08 SS1 PB{C i)y o M S 5t 58 Jaald) 31 oSl <
, 3 dna Jatadll g I LY Gaa
Ce And jill A yia SS1 a5 100 o ST iS5l Jalaa 213 3580 a5 a0 21 g8 e S LS €
v O i - 40202

agdgh SIS ) Jalae
n-heptane  (CH3«(CH;)s-CH; 0
2,4-diméthylpentaneCH;-CH(CH;)-CHy-CH(CH3)-CH 83
Euro 95 95
Euro 98 98
2,2 4-triméthylpentaneCH~C(CH;):-CH-CH(CH3)-CH; 100
ok W 17
Benzéne L3
) 19
(Cas=dsk ) Toluéne - CH;
127
Hd 8

WWW.DZPEN.COM


https://www.dzpen.com

$loash g (39 iad duasia
Adliida g gl 2 2 Jlaad

s Addl e g a0 g
b iyl Jadll i dlen sy b gl g T b B Al 8 L) Al e L] ng
s Blaliall Gl B et o Al LS ST S ¢ S e iy el Alala g ) ol
Aaal g alalie e el Lgie aaiy Al g A0 eadl Ldidl COEG L) | o paT N Zasl palh I ALY Tha ol
ol il ok o0 SRl ST e ey pall e Bl Lkl SN Ll i el & T

ca 1991 ple B 5 el 5 Cu S el Gl ade d all Bl

l Sl e Bl Dl e el ) pea

Sl

WWW.DZPEN.COM


https://www.dzpen.com

Cpalaiiall (43 junaa 2l g8l 0 oS5
b ASY) ol gal) G e Ziay U agde =

Jaill Ciliidia aa) juand Jea diay .
iy ladh o 13 Aglasl laiall g SIS pall (pa 3psal Ao lioal pgn iecn Sy sl sing

Sl

WWW.DZPEN.COM

e S35 Jy il Slatia yany e
Sl saan (1
Sl il sy ol 5s SN (2
ol Sl e 285 o ke (3
Gl ol a2 g8y Sy 5 (4
SIS mall S (5
paadll g5 (6


https://www.dzpen.com

doliall (b Juaniu¥l 558 Ak g saugdl o gal (s Cpliad) iy
Coalinal! il A U1 (g Sl Jalsal) A e -

d Omliaaa¥) iy pai-]

igea 5 CyHy Aalall diisea ( pedl] ) e 3 im0 pad N1
H-C=C-H .y

ol sll e il d = 0,96 43S LV S Al )l ogll) e e e
Ll i ! 6 4T = - 85 °C i 3aa ¢ T =- 83.6 °C 3 pusy
- O] A Sl S

1400 Sl lad 13 jladil Usae & gy iSiy 31 1) Ll e e
L O] A Shada Biay Y Pascal JSA S

So sl 3 oAl e e B jeaay Lail y Amglall el Y Gl e
Om S men (4 Al g gl Janinls 1862 4o Berthelot 4niss, B3
o sl Je g paill

s O] piaadl Agslinall §dal) -2
slan patla ya i S g g ad) aadl) (e W1 21,2
(1) JSB) 2 (gl 2y 58 31 ) CaCy pgndlsd) pad jiaas |

1800°C e i S o8 Jala ( La chaux) CaO o) 5 (Coke) C snall paill Jlastod

: 2000°C A

CaO + 3C — CaC; + CO + 465KJ

S 43k (Electrodes) aail! (e (5 jlsay 3530 5 Jjll o) Ga g siean Blaa il S (8 Jala -

oS — pad g 3a Akl 3 100-250 V (e g a3 10 A 4S8 L glisa

i Jelis Saay Maie jlaalV! e Alids o B S - aad s jall Jala bau 500 5 jlaall el

,padll 28 salal de s Sl aad 4k

-~

130

Sl

WWW.DZPEN.COM


https://www.dzpen.com

Saal 2 ol 8 A Qi o0 ) g8 352 pa pall Al i JO! CaCy poasedlS) and -
Lad (3l 0l el aeatd €O Sl el s Gadl g oS8 Gl e ay & Oiel M Ae
(AL A )

isliall 3 s gl pad pdad ¢ (1)JS2d

(2) JS=idi 3 gl CaCy psseadlsd) pad dala)
- Ca(OH); o8 35 5 CoH, Sl JSis ol il Soay =

g i) SISE i 5 ) jadl Ap )3l B3a A He il 53l pall LA Jelidl e =
iz Al gl Jals olall g o4 sitie Al 400 glasd Ja0s 40 A0 Uaid 33 CaC; poausndlSI and Jiyy -
vy Bl L e aeadadl ol adle 5 ol ekl 7 sad 00 i) 2 da y AalaYl Jelis

i a g g Al glan = A Sl S0 39 L
adasl o eldl JG‘M@‘MY|EJJUJQ,;,eU'h§KJ( .|0°C)‘,3;;Eh§..\1u)§ ~
Oyl Aol g a1 e B 1 il e 4S8 AT 0 ¢ H, SO, Sl asa (e cais  glae

, NaClO 3 geal! Sy 35S gn

Logle N A (B gedill ALy = 53 5 elall A1 e (5 A1 5 e aladll 0 °C (Ao 3 o2 daiaiay -

c0.4% oadil 4
@SM,(Q&',H;»;H,MJO)&alrwiﬁdﬁew\ﬂcw&ﬂ\m<>

Lol et ad L 550 pall ele Jelidll ) el B e s S

131

Hl

WWW.DZPEN.COM


https://www.dzpen.com

gl aad s LB (k) i ; (2

132

Sl

WWW.DZPEN.COM



https://www.dzpen.com

( Pyrolyse Oxydante ) : CHy Ciall t,f.)‘.)‘“ Jeddll - 2.2

, S J8F el (o0 5 A8 1S30gnd 81 a5 Ll Yiawiad SSY1 4 A0y sl ol
i Sl e 570 38 ar1 300 °C (e 8131 Aas 3 die CHY (i) 88 G (a0

2CHy — CH; + 3H; + 376 K]

138 e dadill 5 ) palt Jaiud g Jandesdl! CHy Clisall Sa s 3 208 3 O GuaanY1 padiy e
$(3) S 1 Sl e JAYY ¢ Gall g ) adl SN Gaan e liah

Claall 3 gall (g 1l agaadll ¢ 3 JSiN)
| CHa
{1
%,

ul) '
4
K4 ] )
g dsiohdd 2 3 ©) g dd 8 1]
( La trempe ) 4l J) -4 ( Bruleur ) 3 a1 43,2 2

O sl padl A o g (1) Adal (A 2 A1 1.6 Asadls O (9! ae CHy () 72 500 =
A R e (2) A A 5l s 4 600°C — 400 °C

CH, +% 0, — CO + 2H,
CH4 + 20, — CO; + 2H,0

1300°C -1500°C o ba 5 jall Culi 4 Sua (3)5 ) all JSEN &6 e A sl el Ju =

Ll Jelidll e,
2CH; CESEer 3 C;H; + 3H, + 376 KJ
( La trempe yahaadll Glany 300°C os Ao juy 0258 o3 23060 CoH, i) SISE aid =
: CaH, oAl o Hy O gusgd) £ 35 -3.2

v CGH, ——» C:H; + Hy

133

Sl

WWW.DZPEN.COM


https://www.dzpen.com

: 1500 °C aie CHy Shigall L3l 31 3aNy 4.2

3CHy +30; ———— C;H; + CO + SH;0

s Ol SO LS oy -3
s Al Jeldso13
1300 KJ/mol W 5385 5085 ) ja i Jelidll o CpuasSY) ae saly culind) 3 jiay
Nl y tbaall apalil il SN Saall A 3 el a3 (e ality
2C;H; #50;, — 4C0;+2H,0 - 2600KJ
P pad) SIS 223

s pladl auia )
1) il He'™ 3 )lad 35 (A B0°C s il elall lo Al ) ) sy

He'" O
H-C=C-H + H,0 - H,(‘ C
H

B
cAd e GpSS A pagdl ld (Pd) e i laali S li b g dpa g

Pd
H-C—C-H + H, » EC=0CHN;

Al o8 Je il i (20180 Pt Ni ) Astiad JiSi asng3en s bl

Pt/ 180 °C
H-C=C-H + 2H, = H,C -CH,

s Clipaal) Aganl -4

SISy colall Caad o el ppali (3 Jaaind 3—'-3-‘—-3?')')*45'-) SCUP IR SR TENE PR PRT ) |
Sl ) e el Ao lical A ) 5ale o) ey WS 4 ( Lampes de carriére) sabia! mulas 4
(4) JSSdl |4y piaadi

134

Hl

WWW.DZPEN.COM


https://www.dzpen.com

Ol Apaal ; (4) JS&)

Gl @
CHy i)
1500 °C +=

135

Hl

WWW.DZPEN.COM


https://www.dzpen.com

w@wéﬂshﬁiwu&.\u(A) Cnbiant e BB o0y pad

- (A)  pi- B

Pd
_ H,S0, ;‘ctﬁ,.nu_ul..a..s&..u;_.,l-l
2- B+ H,O = (0O 4ssdely G,F,E,D,C,B,A
170 °C e A
21— ” : .
3- (O) s0°C (D) + H, Ll 131 (1) Seldall 35 &) oSy as -2
.Pt = Pd
4- (D) it (E) A O] jpaadl Gl o - 1 -3
H,S0, Ak 8 cdNelis A4S dobinal
MnO

s- Z(E) —WT. (F) + CO; + H,0

6- (F) + DNPH = (G)+ H,0

136

Hl

WWW.DZPEN.COM


https://www.dzpen.com

: e ganall | digall
ALl aliaill el Bl S Ak 4l
CH,;-CHOH-CH; Jy-phyopsti|
S TR 2 TS Alcan-x-ol 4|: O | CiHinO | do-as
CH;-CH(CH3)-CHO Jasy | O e
e g Jiiga - 2 Alcanal N
Cn“u
CH;-CO-(CH:),-CH, G- pdy— sl 0 1§t
09 -2-00a0 Alcan-x-one =
0 :
CHy(CH;);- COOH LAl paas | e
&y 935 0 s Acide alcanoique “OH S 34 S
S CoH2,0,
CH;-CO-0-CH, S Qg | il
Japal) S 933 Alcanoate d’alkyl NO—

> R,

e “L).-QJ‘.AJ

: (1) o
H2SO04 252 3 CH;COOH b g3i¥l jaes 354 g ao (A) JsnS 5 6.7 g Jelie -]
s G sall 5 saiie JgaS — s sl ol Lle | (B) il 30 9.107 mol e Jeaai

(A) Jasll Aalad) 4y 5ol dapall 2o 4f L
e S Ciliea gl Jae | 5 (A) J paSH el Aaiall Ciias jall JS Jie -
aidl Cial i (A) JsaSll e i 5 Siolall 3 500 Jelii 390 ja ol 7
dgagall
L5y Jelis Al €I 2

- (C) ol ) g2 Bl sl A (A) JsaSll (e slall s -2

¢ Jeliall aa day 2 A L
. Zaaladl Jelall Alilas 35S (C) omdBU Uaiall s dapall Jae | .o

3 g oY) aie g 3 (D) 8 je Sans 200°C 3= AgO 2523 (C) C)MN.' 3081 3
cAE) S e e e I 3] el

Aliaidl Cial lagipa o se (E) 5 (D) oSl JS35 S aa Sl -

137

Sl ‘,.E

WWW.DZPEN.COM


https://www.dzpen.com

: (2) Gl

L etia Gl ey g CyHg Aalad) diasa (A) Gad) Ll -]
Agaaighl ASlaie Jia g o1 Vagd Aliaiall Cieal Aageall 2a ol -

D ot Al Ml (e Aludes o (A) GV e i3I -2

KMnO
- (A > 2(B
A peor 2®
2- 2B) —sppoc= (C) + CO; +H0

stol
3- (A) + H0 ~ (D)
4- (D) + HCl ——— (E) + H;0

DU WS sdeb E L D, C, B 1 b jall dlaidl Ciai jueall 25 ) -
L odlsh A2S aa g DNPH I ga (C) oS all hany 1ia s
i) i diagea e | (C) Syl g isla s SLia (F) Sl JS 131 g
. algl 3 DNPH (i2lSH g o 5l 138 Jany 13
gl il ARSLGa Bia , Slilad 550 % (D) Syl g i 3 21 il LA g g5 la s

138

Hl

WWW.DZPEN.COM


https://www.dzpen.com

o geall el

&‘mqn\g,wtmﬂ\mﬁ%}iwu,u\w,tq:.,.-.nu..zm
O lalite 2 o8 i (1 iy ol gt G 010

( Activité Optique ) i s<all B iy 25 -]

9 51 () o) gad il 5 gl 5 ginen g a3 1o L Bkl pial) D) Sy
( Pouvoir rotatoire) 4 sal) 3y 5 o Al ( -) s

e gaiatinld

L g Adladid) Saladl EA&","
// :
p guddl (3 gt |
bl
| () all B 435 300 an (Bl ¥ ) S (005 O g Ui Jlad gl Ja g (0983 8 I
Pyl gl
¢ g -~ £ gl
¢ gl I '. 5 ¥ - ..,-"
' & J‘a&;ll aaliall
-.M' ﬁ k_’-’;‘ ﬁl ’#I
Wl g Aladll Skl
139
Sl

WWW.DZPEN.COM


https://www.dzpen.com

s Al gl Slslaiall -2

Al pedall Sty | il ARSLaa o5 N L guis Tl D) S o5 50 JS =

¢ 2l pudall o g jad 48 gl AL i

H
N
CHO CHO
H—R OH H 218 H
CH,OH CH,;OH
D-Glycéraldehyde -« » L-Glycéraldehyde
PN FEL S

Saaly Al Auals B liliag o A0WST g A Gl el Al el (NS 0 pie gae Y a o
L (padl gaie yy D-Glycéraldehyde of Sy calaiiuall ¢ gall (5 fiun o Laa ils a
Ol g GladSlada Lagd 4540 0 Ly Juad) gade py L-Glycéraldehyde
( Dextrogyre ) s s s 5l iy o Cuad) gai Cilailinall ¢ goall (5 siie 3 531 ey Y1 =
() ey
( Levogyre ) shdd 5l 5 e o3y sl yos alaiiaall ¢ guiall (5 a3 530 ey Y1 o
() e s

( Racémique) g ) Gialy 54 (OA3a gl ) Oupagpai il a Saalll g glodia s 5a
alinal) ¢ gulall (5 glina o i Y AdgS] g Jalada gl

(5 gl () 3lall (5 guiall Wil £ i e JSY Ly D hsandl ) : Adiadia

140

Hl

WWW.DZPEN.COM


https://www.dzpen.com

( Biot ) : g Ae .3

(€)W 5 Aa ja i gas Ualii Bkl @ A3l pall 3 il =
¢ ( Biot ) < su A0y

o =[a]. d.C

(g/mLoug/cm’ )Lissdbatillssdl 38 5: C
Sy Vo) e Jala kel ¢ guall Lgakais 3 Adsd) : d
(dm :iasall) L yeia Aall 33l J glae
sl S A ey Y 5l A8 J sk i

S

o0 g bl ¢ gl G il Ayl i
Lkl (s, (© ) U guim Al 33kl Jplae
- Polarimétre _sie: ¥ sl o sald e

Sy ¥ gl A8 ol ) ;
T BaT A g e gl 4,5 [@]y
g dm
. L0 pia Aladl) B2kall g 50 -
. M‘“.—‘M\&)ﬁ'

(25°C e 35 ) 1 5 sl dn 0
Dd}ljf”.!,-a“&)a MI.,.’.!\ZLJ_.LM ‘6,—&“1%’4‘_})&-
A=5890A° 4is e Jsh 5

e.mlL
gdm

[0]f =+52.7 : 3080 <D Sl Al - ; AR

(@] =-92.4 %L : 5S4 <D Sl Lpudly
gam

[ =reas SBE. . 3,560 gdtpay:
gdm

141

Hl

WWW.DZPEN.COM


https://www.dzpen.com

. il elall 54 100 cm® A 4ie §g A S gl JSu e Y glaa juans ¢ (1)ysedd
d=30cm dsb sl B o=+ 7.8° Jsladl 13 A0l 5 50l calS 13

A gt [0 e g it g il 2
d=15 cm sk sl e @ =+52° 3555l oadslaal 4y 5 il il ) ; (2)Cu el

[‘J'-]‘f;o =+52# Gl mol /L 5 g/ L= dJdstadl a 38 5 cual
gam

C=02mol /L Jsals 385 358 4l S gadlaad o 4l 5080 Caaal 1 (3)uoadl

o.mlL
gdm

.d=10cm 3 [a];o=-92 » Ll

142

Hl

WWW.DZPEN.COM


https://www.dzpen.com

Gl Sl

< -

D Aadda

CO, o EBUail LS 5 p 8 A ATl 8 2] 45 gl Ay guine S o iy )
m,ﬂt@)\;t,atwv.ssm@t,so.s)ﬁs@‘aug\,s,q. 3 «H,0
L A Al e Jpand! 4 dall SLESH (e S Lgle

saie A saS Sl g gl JaS y jugl) Sasae 43l 5aS ol Lgdl e Lghy a5 S &
A i) o) I (e g gl 13 o e Lellay A o gl 5l oS 5 sl

Al dageall e, 581 41 3 (g4 n 0S5 Ldie (CH0), diueall Led i Sl (e | 38 &
o f Lasad aliie ¥ LS Ladie &l o g S of (g pSH ol o s iy S e
o1 Aaa pie il Gl ey 3 sla s e SV p G g el L 2 9 DSl
ot ) e ZilS yall o2a e Laid Jxil Carbohydrates dzendll o2a 23331 (S 4 4, il
e s U e

s Lad a5 Cpand ) AaLad LRl Cua iy Sl a5
Gl S I Lelilas oS Y A il S a1 (Oses) SiaY) sl Aalall Gl Sull o
Mea ol
53 CIISE (ya (pST A S a2 (Osides) Silyis¥) ) s pall S Sl 0
AaladU ALIE g ¢ Agalal iy Sa e Sy
iy Sl Gl Calide (adly (1) JS&I &P

143

Sl ‘,.E

WWW.DZPEN.COM


https://www.dzpen.com

Gl Sl aludl cilide : (1)Jsl

——
_

byl lans el oy Su dalayly o

hi Lalal ol S e 4y S ey
Glycolipides pwa ®
Glycoprotéines <Aiis »®

=8
s

uu.nl.hJ aalyy U-h.t\ c».&llﬁh‘&q“
: Sho dapend) Sl pudi Aoy &y S iy
CapgSgial) =
Jd) =
\ pldll =
144
Hl

WWW.DZPEN.COM


https://www.dzpen.com

Monosaccharides 4aal) ol <) ; Y

s Agalaly iy Sl 3 -1
Jaal i S ) e Lt (S Y ) A
Lo waliad g Uagadl i Sy Uil e g 4da
oA ae el ey N O SI A 00 Ay
e gana o gl aadl de sana e Ll Ll i)
CHL 0, S 0 Gl Adle ey (555 3 458 sl
3<n <9

: Agalal) iy ) igiast -2
g im0 Al gl B 8 g LS 3 B A Al (g S 10 208 s gl 2 P
D el
(C)) O oSN (5 gee o Ausadll Al y e 143y o 5 55 : (Aldoses) <Lig| e
(C) 38N 5 giaa e A gl iy e Wl o 5 9305 1( Cétoses) S jghdl o
S i ey 5 g0 5l s el iy S il B gy A1 Sy

:‘gf_)%h "'H):H_

 n=6 n=5§ ' n=4 | n=3 TR ‘
Hexose Pentose Tétrose Triose C paddl
| < ! n T
| CeHyp04 CsHiOs | CiHy0y CiH 0,
s : Cgulno-
. !
g yali iy gl STI-T BT ST by
Aldohexose | Aldopentose  Aldotétrose | Aldotriose | Al 3
335 fie 35 e 3355 S imsisee | Ay
Cétohexose Cétopentose Cétotétrose Cétotriose | Adighm

150 AUSAN 9 D Ay gm0 S A o Agsla Y iy Sl a2 Sl 3
| Baaalia ,Igmqg)s.a),..ghua&,ls);é\j,usdu}-gﬁ

Sl 5 g gtz Ll ANl ) gl B IV S Sy gl 4 2SN 4 S glall Sl ) geSa p20WY a1y
Sl 5 el 45 en e 2 gy 58S i) Leanld
Anglall A | A al) S S s e D gl o) daadl

145

Sl

WWW.DZPEN.COM


https://www.dzpen.com

gasal g eluaill i Cile panall 5 A 55 g G SIS0 e damdl (i L (A S Sl i
LS G DAY 1 ) 8 TS Sall 8y el AaSh faall 5 Y Al g o all A kLA e
zadl ( Projection ) dsbess se s Al dsea A4S A4 Hla ( Emile Fischer ) & Joal auiay i
3 Cpadl (A e paaad) 5 S AN IS GG Alaaill gl A NI Ll a8 5 TS jall el
wrted O (O o) 30l ) ail Ao pannal) el s Rl e g S0 5 30 Sl
g Ay sl Aol e Lall (i gucall Sl 8 il Al Sadll a5 L Lad

CHO CHO
H OH H0+ﬂ
CH;OH CH,OH
e i e §
D- Glycéraldehyde L~ Glycéraldehyde

Sl gl g S 900 Gl g AUl (Fructose) 5s30il Su y (Glucose) JsSsiall S yiay &
Aagdall A Laaaal 55 81| s

CLg s fa G D g il G el G e i gl ol G gela CoSilan 4 s S S Y

146

Hl

WWW.DZPEN.COM


https://www.dzpen.com

tLgsll a8 3 D il 5o 8, Ll 3 LSLSA 16 = S glall Jia Jgeait gl S JS ey &F

. R "~ 3 £ TR %

Ll day
tLgsill ad 3 D gl 5ed, 4l 4 SiSlaie B 5 5S il Jia Jpuah gl Ss S uay &
L S 6 M3 e g giad AN D g sl e Sl a0 Aaill Al dany ; (2)JSA oY

iy S 6 N3 e g sind AN D g gl Oe Syl Gladll Al daey ¢ (3)J8S50

147

s dale Aday

Hl

WWW.DZPEN.COM


https://www.dzpen.com

AR L A 1 3 kal

D £ s Oa 3 S e Ayl ¢ (2)J84d
c,/o
“H
-1 on
CH,OH
D-glycéraldéhyde
40 4,0
“H fu
H @ OH H
H—0 H - OH
CH,0H CH,0H
D-Erythrose D-Thréose
» »
(6} 4] o o
s S 7 2
E.n .y G (S
H+OH HO—-H H 1"OH HO--H
H +OH H - OH HO +H HO 1 H
H-+OH H+ OH H-{ OH H-+ OH
CH,0H CH,OH CH,OH CH,0H
D-Ribose D-Arabinose D-Xylose D-Lyxose
H-+OH HO+H H—+OH HO-|H H | OH HO+H
H H1+OH HOH H--OH H 1 OH HO-H HO I'H
H+OH H OH . Lo HOH HO+H HO{H HO{H
H+0OH H-+OH u—kou HtOH H+OH HIOH
CH,OH CH,0H CH,0H CH,OH  CH,OH CH,0H
D-Allose D-Altrose D-Glucose D-Mannose D-Gulose D-ldose D-Glactose D-Talose
148
Al o8

WWW.DZPEN.COM


https://www.dzpen.com

Sl o8

WWW.DZPEN.COM



https://www.dzpen.com

Oy Bl Al e 45 5 o Laall Ao pane 3y a1 il Sl A gl AL 43 S ) ey
el L sy Y Ll g L] (0 LS i gandl o ilasn a8 ) Cidle Uil s Jand Y iy Sl 038 o 20
i e pal il 0da e SH il L)
JS Jeliy il a1 G e Y Sl (e dal g o5 5a ae Aptal) Sl Sl e daly g e Jeliy #
IS 5 aa lghe es e
O g Acétal Josm (5SS all e 2aly o 5 ase adkal) Sl Sl (e 38y o5 Jeliny *
s S i ghad e Jil (584 J S (s e e L e e S Uelih sl ) Claaa)
Hémiacétal Jol pan &S0y Jas o 5a ae 38 Jelisy -

0 OR;
| HCI
Ri—C—h il ———= Ry—C—R;
OH
Hémiacétal
T U0 JgaS e a0 05 5 an Ml gl Jeliy -
OR, OR,
‘ HCI \
R1—‘C_R2 + RON —— R1 = C%Rz
| |
OH ORj
Hémiacétal Acétal

Lo g Apnadn 3 ) Jaal o el (35 e Lild i iy Sd) Jlad i peall Jygadl) iy
G a5 1115 A sy laiiasall o guiall g 3 5le clall 3 433 22 D-glucose Su (e il g 5
a3l il a5 ALIR) 83 s g 0 05 452, 5 Ul i Bl e i il s3a
Jmutarotation = s-all
O iy oS il 1 5 Alalil Sl el oS 3 Haworth S 758 Gl el yall il
A o5 5l (B33 5 el O i) gl 2 a1 e gana 15 A8 G855 o oSy sl A pana dili)
O e o JSES (a0 S Apadhans Ty Sl Al i Ay 5l 3 8 gla pate g Al 480l
clalad)

150

Hl

WWW.DZPEN.COM


https://www.dzpen.com

c\é’ e Cs 3 Cy 0o sl o 2 055 gl Bl 0
CH; —CH S lall Jia Sl gea gl s

Furane o' s oS e ) 4 ; (Furanose) Jg oill Adls o
R 7 Cy 3 Cy Ot amS) n SIS 555 Ak Bl 0
= 35S A i 550 sl A b
A il gl s g9 8D Apuetans Sy Sl Al 8 Alall Al ) i) Al e S F
B0 i (5 il Ailly 53908 puing A 1l il e Ailall s -]
AR g Al B ) e S el ey -2
Oa S s Al (5 gia 38 ¢ i) a3 Cg paill CHLOH 32 saaall g yi -3
Ll e S s AR 5 s il 5 D 50
i 51 (i JaS ) Apdadll Al A Gl e 33 53 gall (ZOH) e ganall JS -4

Al (5 g i)
o 5 (558 U5 i) il A A el e 5399540 (-OH) Sl ganall S -5
Al (5 s g

(GeSa 21 g ol pe jSae) 2 JaSolal) S ARl 45 -1 -4
Cs 3 (¥ digh Ul Jaall ) € i mnS! en JS5G (Pyranose) Jpl sl dila O35 =

0““"‘ ./,/’ “ \ |
«CH;OH H i @ (OH H
+ CH;OH HO H
D - Glucose : I H

k H OH

B D- Glucopyranose

151

Sl

WWW.DZPEN.COM


https://www.dzpen.com

H-C=0

CH,0H CH,OH
L~ H HO
.’ QH H 3 e ¢ gﬂ [\ /l
HO \ OH H
H  OH H o

o ~ D- Glucopyranose H;0H f— D- Glucopyranose

(O3S shans g gill e S ) 23RS AN S Al A1 .24

s oll Jalall ) € 0 AunanSl s JS55 (Furanose) Jsil bl dils J825
Ces (1}'}:‘#‘“

( HOH,C - O-
= <

CH,OH
.......... H cm\-l
: 0] H N OH
1 " ¥ |
H;OH ; \ CH,OH N 0] |
=0 O B
HO—— g +HQ - [ Seaar N a — D- Fructofuranose
: - HO——4—H @ ' -H:O
. n—t—on O 2O
Y H——OH € _ OH >
« CH;OH T H \—/. 7" CH,OH
OH H
D Nvacioos \_  — D- Fructofuranose
' ngOH
HOH,C O CH,0H e HOHC 0. OH
H ou\ e K Tadsss W oH
H N 7 on * o g H Net””  CH,OH
x H—+—0H |
OH H OH H
+ CH,OH
a— D- Fructofuranose B = D- Fructofuranose
D - Fructose
152
FIRNC

WWW.DZPEN.COM


https://www.dzpen.com

s gl -3-4

16 ganall Jaas CilS 2l gy S0 553 J9a gl Al ) Al Al (a JASNY DA
5 bl }“ﬁ;.):‘u“ (JJ“J“‘)MC: J(J"Jﬂ“)WC|wﬁﬂ'
c P )b aslaia e m s g 1Y CH

sAgalal) Gl Sl Al 3kl el gl -5
s G g s <145

S N
o)
B et b
Aakd
i o
b

s 14 ¢

3 gla Jglaal) raas g slall A Adasell iy Sl gl AR ¢

s 24 0 ¢

v [

T 09 B day

(i

— (G YA e

Aiakd

Jren
b

g pmall gl 3 gl Sy Sl 5 Y AR *

plall (B A ggay a9 5 9000 Bale 9 sl dagae Ailia 31 ga Lpala) Sy S
sa paks Lglflaaly oy gunll Clydoall 8 GagdS ¥ g N pasll B 4 pmayy

: gl *

LS £ 9 CANGAN Adp, 3 Cilids
153
A o

WWW.DZPEN.COM


https://www.dzpen.com

e Jllaa A Lial) Gy Sl Jillas : gLy

Al S Uiy el ) aie RS (S a e S Ala B : AL

¢ Al a) A lad 3.5
(C* 5 e 2 (0 S D e Ly o o giaY cpluinall ¢ guall iy S s i a3

o3l a3 iy a1 48 g Lpmimns vl 1) crlaivaal o gual) iy gwiansd

. Polarimétre —laiiuy! jga
[a]" =+nl.s;—3m"- + 359 0028 18 D - gy 5 L84
[«]) = +l9.-;id:— P O3S e D - Al
o.mL g
[2]} =-92 o 1IMLASAD PGy

mutarotation A<l Jysadll b adli 5 alb.4.5
sl 8 5 52l Lgiild) s (5 a1 i Sl amy y Agslat) iy Sl Glladl ¢ guall il padl A o s
o3l 4l a5 (o - D- Glucopyranose ) sl s S e D il Lasaal (leiliia 4ie 2 D-glucose sS4
D Ly asiaal S8y +52.5% ) Jaal Sa Sl gl A jall 034 Jii elall 85l 4500 e +111,5°
ol 213 35 eelall A5 )dlae 453) 2o 197 Jaka; ¢ suall i yay (i~ D- Glucopyranose ) s x5S s1&
mutarotation & sall Jusadll g3 il 5 Akl sda ey Sy 52,57 ) dead P Sl A
Ula ) Sy S eldll dadlyyd die a1 il I (G o) W) Sl Cppdiial aal Jgady Sl iy

Ialaadl A Lagdy o) 5Y
Al g S ke ) 5 Al il 3y sk e AN adtiall ) (L Wl Sl cupdiall 2al Jsay
154
ol o8

WWW.DZPEN.COM


https://www.dzpen.com

H-C=0 i
CH,0H 2
MW A—OH 2 K W 0 oH
2 \ HO—{t g .~ H \
\OH H | —— — NOH
H os HO H
HO OH ‘
H  OH H o8 H  OH
a - D- Glucopyranose H,0H [~ D- Glucopyranose
3 OJ!IL
[af =+11 I.S% D- Glﬂw'fM [af) He=
Ty=146°C e =tz Te=150 °C
36 % 64 %

H——OH

H—|—OH
H——OH
CH,OH

D-Ribose

N\
H——OH

HO | H
H - OH
H |+ OH

CH,OH

D-Glucose

sAgaal) Cily Sl Aluassll ) i) -6
eldig -1-6

aan g Lgiyand e Sl g ATliEke 5 ) gh il ) il 5 guaSa gl g g Y1 iy S Jga55 @

1 Sy SN aea gl bl 558 mea Jia g 58

H
c 0
< H
~3H( H C B X -C C H
P W | o H-C € CHO
0
€ Furfural
H
H
c 0
c‘ H—C —C—H
31,0
L H - C — HO—-HG—C | c -~ CHO
acid c o] H o
C—— Hydroxymethyifurfural
CH,OH

3 (Molish) Ui s Jelis sl ga . ey o 5b ansd 5k WY1 e o0l J) 58 5000 Jelity

Ay Sl e il ple Jelis

Bial J Jelit (i ga 5 1 juadl Gyl aadd (orcinol) J sise ) 591 aa bl J1 598 55l Jelityy

S Sy S e sl
155

Hl

WWW.DZPEN.COM


https://www.dzpen.com

U“m'

s Al iy Saall Aoty Y1 5 Al -2-6
s Agianall 3l gl SausY! -1-2-6

Jaals ) dae ) i ua A e saaa o 4l 5 n Rl de sana e g g3 A i S ausise
Ty 8 (g ) Amill f (Ot el Sl Radd g 4 (OH) el A (g5l ) Y
g il Al S 53 CalS  Fehling auled adS A LS < ( OH) =18

3y e o) B A gt o ) A s e 5 58 Ol el e Sl Sl aan ol JaaDlie
(o o an

: uled Jstaa pla ) =

O O
R-C +2Cu* +SOH" =R—C + Cu0+3H0
H - -
J..p.ﬂl ).ﬂ' o.'a—nl)
JJ»‘
Pguiige Jiaa Pl ) —

156

Hl

WWW.DZPEN.COM


https://www.dzpen.com

0 0
gt—c(;zlwo,msorr A » RC  +2Ag +4NH, +2H0
0- =
sl O il
A_ail

: (Bry) puodl 5aus -2-2-6
asn (M abisad y Sl Laaad¥s el 538l 2 Brry paoll Oa e Dslae Juaniads o
. (Acide Aldonique) 453! paas o3 Ll 5 JS
. " onique " AL 7 ose » A Jaid mdll S Al e @

o -0
HC HO-C
H-C-OH H C OH
| Br |
HO C-H 2 ~ HO C H
H-C-OH H,0 H C OH
H-COH H-COH
CH,OH CH,0H
15558 D Lo sl lid) paas
D-Glucose Acide

: HNO; 0a 54 Jstaay 5us¥) -3-2-6
ie gapall 5 AN de ganall (e JS 5208l ZiaaS S 30 INO; S 598 S50 Jlaninds @

. ( Acide Aldarique ) S ¥ gaaa JS2id (AW Jpasll ) 5801 A gasl
2 nadque " a‘m rose " azs ol { L\M" 'e’.’l“ paa." 'W M oe

0
0 :
HC HO-C
H-C-OH MG ol
HO - C - H HNO4 N HO -C - H
H C OH B o
{ c :
CH,OH wo' o
isSs D LS il paas
D-Glucose Acide Glucarigque
157
Al o

WWW.DZPEN.COM


https://www.dzpen.com

: HIO, 3 ) s Aol 3y 5208V -4-2-6
I Jelidl) 35y HIO, daud gy il Sl 285

HO—(C + S5HIO, ~ HCHO + 5HCOOH + S5HIO,

Se gane 23 o Joy A0 ol il Gaes 43S gl Aaniadll o g pull (aan 43S 0
Boall JuS g gl
s A Sy Sl £ ) -3 -6
iz gaaall #la L ( Polyalcool ) 5admia ¥ gas 05585 N Aol O Sl pla )l g3 @
dnn e Jeanindy i3 o3y, (<OH) Adsas 4o panas ) Ll g5 5 ( -CO-) Al 8l
NaBH; panseall 5 558l 304 0 Jia
" itol v A3l v pse v Al Jabed mIl saaid) J sl Ll @

é »

HC =9 CH,-OH s Jlia

H—?—Oﬂ ik n—tl:—OH
HO—C~H $ = no—?—n
“—? ~OH H—?-—OH
'“-?—0" H—C—OH
CH,OH CH,-OH

BTET O ) Ut gy ) L gy S 38 D

D-Glucose D-Glucitol ou Sorbitol

(Synthése de Kiliani-Fisher) : s — Sl oS i Jelli - 4 -6
AL N Al oS50 Al Lia skaal i gl Gra DUl Aageyy i Sas el 4la il @
HON i) o Juaninds &3 85, 030853 (0 +1) o (0) 0o ool g Aba¥ 355 <0
Q| 8 (pSla ) el ) (53 e Sl 40 g S0 ALY 8 300 OF HBUe & (g S4ic 74 o
. O ( Epiméres Odosan) )
158

Hl

WWW.DZPEN.COM


https://www.dzpen.com

o A e ) (e LD D) 7 g ) e Al iy Sl e (BG5S Ay skl 23 @

A C=N cI:oon é'°
4 I “H
Con CHOH CHOH ¢|:uou
g 2H.0 + HCI H
":";Hﬁ"‘__uo H 2 _E,uo Rl el
Al H-| OH \ H—OH \ Sl
gy H-+OH NH.CI H  OH H;0 H--OH
a0 CH,OH CH,O0H Slion
D-Pentose D-Hexose
(n=5) (n=5+1)

( Dégradation de Wohl ) : Wohl x5 Jelii- 5 -6

() Oe gl 1, Jaeal dasss S e Jgeandl disy S e G S50 i Jidy e
LunS (n-1)

. NH;OH Gl JansS 50l Jlanind; 3ia3; @

com ) 8 pSldia 5 CF G S50 pllA1 D (e =34 @

o CH=NOH C N 0
H :" H-+OH H-+OH “H
_T'. H | OH \‘ H+OH ™ HOH +HC—=N
H-{-OH
CH,OH CH,OH CH,OH CH,OH
D-Glucose D-Arabinose
Aldohexose (n = 6) Aldopentose (n =6 - 1)

P OaSIoN ikl ga el -6 -6

(Osasones) Gt 3a¥ a5 gl S N 5o Loalal¥) Sy Sl e 931 a0k Jaiall Je i

Gy Jelidl o5y 5 A ol sll il gad) (A S e i padll ey Jelidll 10 8 12 Sl g 903 Juaa
Al Jal sl

159

Sl

WWW.DZPEN.COM


https://www.dzpen.com

H-? CH=N- NH—
H-C OH H c—ou
HO-CH | oy m—<=> — » HO—C—H . WO
H-C OH H— c—on
H-C-OH H c OH

|
CH,0H CH,-OH
D-Glucose

ol g g g3l e JSEI S 08 g5l e A 0y 3 Jill Ay e aall

CH=N-NH—_ > cu sN-NH—
H C OH <|: =0
HO-C-H  , yN.NH— " - HO—C—H |, P> +
H-COH H-C-OH
H—C—OH H—C-OH
CH,-OH CH,-OH

WSS ste 0a 3 5sl JSST 5 S g5 s S 55 Qb Ay ja puall

CH=N-NH—_—

| CH=N-NH——" >
| >
g C=N-NH—
HO- ?"H +  HN-NH— > - HO - C H
H C OH " l +  H0
H- ? OH
B= ‘,’ o H-COH
D-Glucosasone

160

Hl

WWW.DZPEN.COM


https://www.dzpen.com

g i) gf gy} 1350810

(AR - AN : 3l

( Oligosaccharides ) 48 all S Sl ¢ LG

-

D s . ]

el el ALE s gl S Slaa 5 10 1 2 e RS el S S 585 P

L Jai s g Adline gyl (e ) aly @ 95 e 0S5 B RSl Ty SN S 4 Sl Silaa yll 8
el i 5 2 e gana Jeli e Lid (Linison Glucosidique) A 58 5% Aol 3 yon; aa
Al S e b ((Jad st ) JgaS Sy 53 e s e Al Sl Sl dal 4 S
all Jlaill e Blee g eldll Sa eig i 38 B b o

R{on + Hjo—R—=R—O—R' + HO

(1) (2) 5 Ly Ayl
C.;HHOH Al ;‘."3“"“ U“’\‘J J ).):9""“ 3 J‘;’sml.’ )'_,)S.J' q‘ ‘)L‘:"." W‘ \Zig)s-.“ )3‘ ‘9

( Maltose ) Jsillali. 2

pltal) S et e iy s el S Lad sy
oA sl D-glucose S5S 56 - D e S s Sadl G 05y
338 o S D S 5 3080 3 Sl il )
50 e
gl o A g8 gl Ala A o g Ga Amdd 1 0 S0
e A3 Y L el Sy Sl e S04 —1 ) @

Adadiya e 5 Jisdd e o gana
CH,0H CH,0H CH,OH CH,OH
H 4 OH H OH W OH H ¢ O H
H H
\OH H_~ * LoH H “OH H - WOH H _ +H,0
HO OH HOUOH HO 0 OH
H OH H OH H OH H OH
u-D-Glucopyranose -D-Glucapyranose Maitose

161

Sl V'B

WWW.DZPEN.COM


https://www.dzpen.com

Sl plal) o) by oS l) 2 354a gl I . AN ;3 )

e 12 0 s a SN Lia it
3=y gl gl D=7 (4 | ) Gl s sigis D7

( Saccharose) Js A . 3

(o (25l St ) 538l e S

) e S g 5 Sl ra Bl s S
ity 998 A -D-P e o aa S5 5-D- aeg
3% SRR D g 9 S 558 Jeali
A SRS A DB e Al ) gy SH
O ) 135 (2 -1 g gl e eSS
e i Ve i e il S ey S

oo Jod e Gl
CH,OH
- OH
OHM H
CH,OH CH.OH Ho\ /
H OH (o] ’
- _ H OH
sl PN N/ T cHom T 2adho
HO OH 4 CH,OH ¥
H OH OH H oo A0S
it CH.OH
-D-Glucopyranose I-IDFructolfuranose OH H *
Saccharose

|

l -;'!;}—;‘,J—‘-.?-.—(';-" - - 12 -1) "'» ./""" ,—-)-5~}-—" -D-cx . w‘
2 53l i 35 3l Detx (1 = 2) Juiadipd 958 30 DB j

1h

Hl

WWW.DZPEN.COM


https://www.dzpen.com

CH,0H CH,0H
©OH B+ oH B
W‘ HO ' OH
H OH ., o
p-D-Galactopyrunese  a-D-Glucopyranoe

335 s sl D (4 1) Jaisdloeisisd DB ok o

: dgilgassl) ol i) oy ) 0 -5
A pall iy Sl Aelp Y1 5,4 145

163

Hl

WWW.DZPEN.COM


https://www.dzpen.com

A8 ) iy Sl Llalall AalaY) -2-3

il gl ) glae e Jlaa [ Al V1o | oSl S

e iy e iuY | pasE Al

Al gadie ] sl el ol S s
ALl gadia ] guse) sl ol Qo S0

Cl
CpHnpOy + W0 "5 500 ° CHnOy +  CgHpOy

Sl g g T Akl 4y S Sy o M) AN S () dpadtal) ALYl a3 =
s dlal aily S ) Lyl SIS Sasesal) 4 jall iy S o LS (S all L)

164

Sl

WWW.DZPEN.COM


https://www.dzpen.com

Polysaccharides 33aiall Sy ) - GG

Aadia |
s S a S 232 ] e (555 A 5 Aunsdall 1 LSS o g0 SI ESH asaall Sy Sl
ghe gl N 83 Dpilal
( Amidon ) Ll -
( Glycogeéne ) s Siall -
( Cellulose ) Jsbld! -
(A Iy |

05 A 5 dl i) 4 mmau
»‘»‘ dﬁ.ﬂe\h 52343 35558 D- Wl g 0
nylopeetin )Mauﬂnym) |

( Amylose ) skl |
(4—1) o g s Do Apnmsye Sl

CH,OH cuzon cnzou CH,OH

— L H A OH
: Ou H X

EBRR DR D

Amylose

¢ suall Aliflaa i a5 3 i Lo g aliflas 3 cins g einadll Susa 4S5 e elall (b BY %) [JUpLE
A sl Adldbaas 1551 L Jany LaS Cpad] A laiiodll
165

Sl

WWW.DZPEN.COM


https://www.dzpen.com

( Amylopectine ) OiSysha¥! .

>4} a&)‘” wa-!*-ﬁﬁ L!'J_)!M&MM 359005 918 —D-q S 36 Iad Ge 585
Jasl 3 Les L gl Sl 538 a5 5, oS g Sam 5 30-25 v 19! 5 Ll s el Juchas (3531 (4
e it SuSlas 5583 (6—1) g sl (ro Apipen s 988

CH,0H CHZOH
+——0

.:' H “

SOH H /J \ /

CH,OH CH,OH CH,
: 4—0 —0
H J Ou H ¥ H H H

Al Jillaes adlalagy Loy U 51 U ) lany 5l il 4850 Jllae U g8 el A (555 shaa) G gy

O\ TR

S5 gl

D CpSialdl -3
38 n S se ~D-gr e 2 dad) e (0SS (B sad) Ll Ulal ey ) Gl gaad) A Cpa oSl 2a gy
sa 5 12 (lsa Ledsha b ppeal oDl 5Sd—1) @ g il (a0 S sS85 L g s ans e lgaiany Alaie
Aeie Lo 5SS (6—1) @ g sl e AdesS 5 Lol 5 Le Ladd B el JuShodl 028 S 5 5 58 5
Ao i 381 50 el aludts 4l W) 3 sLa1 4S5 b Asy L sSalalld IS e

166

Hl

WWW.DZPEN.COM


https://www.dzpen.com

P UBPPES, IR 1 EVA

(Cellulose )Jssidl -4
Silaay (e 0555 aate S e b e ph g glS ey Sua S auas (A LN 25
ot AL JS2 e (d—1) B g o) e Aot sS 5 Jaly s L Lad A5 se 00 s g8 9 D- B
sl Ayl ) g g Jadh At M1 g g A g lat) y bl g DAY O 390 1 Ao i
5SS Slan g L d—1) B b SskeV) A LI(4—1) B

CH,OH CH,OH CH,OH CH,OH
H A—0 H 0 w0 A0
on® e ko w e oat s Do, Kol wiYve
uﬂ \—/;1 U" , H
H OH H OH H OH H OH
Cellulose

s Jslae 8 gl 58 pall 58 5 30y Sl Gaas Jglaa gy S g 3l slall (B G5l s Y
..... Ol g LA g gy gLl il e lidacal) Glall ) glludl e jumay 5 50

167

Hl

WWW.DZPEN.COM


https://www.dzpen.com

e

® oo C}:.JJ\_AS

s ¥ G pailt
s AA ol S L dalt Ll
)
. H-C CH,0H
CH,O0H H-C H-C H-C  OH c o
c-o H C OH H C OH HO - C H HO C H
H C OH HO C HO C H H C OH H C OH
H C OH H C OH HO C H HO C H H C OH
CH,OH CH,OH CH,0H CH,OH CH;OH
1 2 3 4 5
g O ioN Mg O 0
H G OH ¢=o0 H C OH ks "%
HO—C—H H C OH R [ c o HO C H
H C OH HO C H H C OH o =
H C OH HO—C—H H C OH LoD G
CH,OH CH,0H CH,OH “rgon e
6 7 8 ] 10
48 gall A A 4 5 L e g SV Jgaad) JaST ]
10 9 Pl s %~ 3 1] 72 1 Al
gl S
5 S S
fFo
Jpsa
= ;
L

) iy Sl e S S s |l 2
58 Sullsl et e o Sl SH.3

) el

¢ oA sl Chal Aliis ¢ Cilgdliase 4l (Aldotétrose) s is sl

0
HOCH , - CHOH- CHOH - ¢

H

Hl

168

D37 ¥ CASla 226 caal ]
i A A0 geiall SASLAl Aliadall Ciial duall (S12

WWW.DZPEN.COM


https://www.dzpen.com

. m\ I

326 iy Sadl alail) 4 dae |
CH,OH
/ . OH
H
HO H
BTV BT IYRT ™ | poy J¥ msia-D -B
: &ﬁ)l Oyl
s A Aapd) iy Sl p gl e dgalall At Laef -]
CH,OH H O
-0 C
] H——OH
:_:gg HO——H
H——OH Ho——H
H ——OH
CH,OH
. CH,0H
385D ot
SsSear- Loy SaSNe o L Sl Sl Akl il gl -2
1 oealddl oy )

C; 3ic )83l el D- Talose -1
D- Talose J4kaall Lall i |
a-D ~Talopyranose - dalall daall GiSI. o

35S0 5 558 i Ge IS Aaldd) S i) Jle 2
skl e &g S0 53 e Gl e Ghagiay -
aaly S 5 30 adga A liliag . o
[a]; vis -
0 39 s Gslans - 3

sl Al )l i Lagl - 2

169

Hl

WWW.DZPEN.COM


https://www.dzpen.com

1 ol oy sadll
: AV Gl Sl Al dseall el
i -
H 0 oH H __,.~-4r—°___¢‘:n,on HOM .S o OH
HH owu “u " on W a9
Hé\—’/cn,on m;\_z/ou H CH,0H
OH H c‘m J. OH H
i H
HOH .C o CH,OH H - 0 oM H ‘ oy
H _HO A ow N A S |
Mu N s '
o H()\g—/u HO‘——‘/I s o
OH OH an &
HOH ,C o H nou,c_‘_uo - oH
H 7 H B
MH H H
OH OH OH OH
s 4d8) gl AUAN 8+ 5 LE) ad g SV Jsaall JaST o)
8 7 6 5 4 3 2 1, Sl ad,
D
L
a
B
AL iy S e S Sl S3L2
DS JSU 528 A0 G AL Al (81 L 3
el G padld
CH,OH D A S AL A
A—0
7 T | gadi Sl iy
\OH 1 '
H OH | £ 0 ob o)y s0h 4SS U -
HOH,C o. O q-x:;,-.w‘ )
< H, HO /i TP asi) sl el 94 Ja
W Bde oV
OH H
2 gdal¥) Sl ALY il o
2 dal) S a1 ghal) Sl s il .
dhidal Jle San e AR Sl Ja
170
Hl o8

WWW.DZPEN.COM


https://www.dzpen.com

:‘ Skaall (g padll
2 ATl Al iy Sl el
L3998 858 A -D-B (2-1) JuisilnsS s Do sl S gl el S Jg 8
39 0S8 D) -t (4 -1 ) SisimsE D B culall Su M
8598 3 85 5% -D-0r (4 -1) Jaisi ks s Dot Sl yhaill 5 Sl el 4aih ;3 gl 30
Aida) Je Yhan je daludl Sy Sl Ja -]
A S ddlall Al Casi D

s Caldll (g palll
olal Ol G Sadl Gl -]
H'C::;O
o HO C H
=r HO—C—H
H t’: OH H—C—ON
H 9 OH i o
Erom CH,OH
D-Ribuioss D-Mannose
RS WD Sl (2): jsha=D
? S S cilia - |

clall 4SS 3 S S Baaid aa (2) S (B) 5 (1) 8 (@) g5l e Gilal) A ST -
(4-1) 0 Qs S gle Aadl 5 Co Sedl Cpia G oy i <2

$ ool Sdlpgpla—|

gl Sl il sl g Aleaiall dageal Jael —

. Ll oxf el S b -

[a], =+43 0'3 G D Sull 4o il A 4 5 il S 1y -3
g dm

171

Sl

WWW.DZPEN.COM


https://www.dzpen.com

e g
a- D glucopyranose ; B - D fructofuranose : 0#S yall 4alall 4udl (1)
S aglal) 4l (a8 2
o- Mannopyranosyl (1-6)a-D glucopyranosyl(1-1)a-D fructofuranose
Al Jle Tan e 0 S Ja

ASY) Sl (e Al Gl all jpea S

HNO,
D - glucose - L —
D - fructose - El}‘ i, - amAA SRR T wosuvessasssnanaans
20 cm A J) gl o Wle =13,32° il ol 4550 54l (g/1) DSl o Jslaa 38 5 Gaaal 3
g dm
2 kel (3 pall
= & -0 - o CH,OH
H-C OH H C OM e
o B wo-c m
HO C M H C OM ol o
H o COH H C OH SR s
CH,OH CH,OH -
JSSE.D |, BTET JsSA-D |,
B Calactoss 2 (1) s D Chacoss 2 () S D Finctege |- 35

Sy (g) Sl B be 5 () Sdl? g il oo () Sl @ g il G Tila) Al Jucl -1
. aelad
PO S gle pilad p BN Sl S o3 G day i (Raffinose) sdl ) S JS -2
) S 5 (Sl G (6-1) @ Appaa S e Aail ), —
z) S 5 () Sd G (2-1) @ A Syl ad ) -
Aad o (Raffinose) ,Sudl 1) Asiadl Zageall dacl — |

? S 1 e s =0
172

Sl

WWW.DZPEN.COM


https://www.dzpen.com

- phal) Auaia - Ly o il Bala B JLEA) 73 gad

, Llas s oY) (3 said)

BT - (B 07 ) :Js¥) Gasadl

e elal Al UL (e ST oy

Ca~ 30 & =
Mg 8.4

Jaxisall paall 4S8 EDTA 0.02 N Jslaa b yiai g ((ianall slll) V=100 cm’ : 33 ella JaY

. V=10.9 cm’ s
;o gllaall
¢ SUAT Ao U1 N gall g g2 A La /]
. gasall Jlaall aa Mg 5Ca’ e JS Jelis dlalea ciS) /2
s sle kel (mol/L ) b [ Mg ] + [Ca™] wa) /3
ode | il i
8 pdlaall il

- S 2 Siaiy 3l Zon sl oyl e 35 05 (S S Caale 131 il oLl 134 e 53 g0 Lo /4

4 e s 159 Ge Jil (5aa e 55 D13) Adall sl -
4 adi s 3 30° 515° Om 0 Asldl) sl -
4 a5 s 30° Oe J8) Apiiall el -
Colal A o ) el elall Guaids o 583 /5
¢ Lgall ) oSy ) 5 sl g g3 La -
LAl oda 8 Aslall e il (S oo
(B 07 ) 1A el

Eiad | 200 em’ o8 (e Y1 e laaa zliad L5 ja (A) OISI e (25 om’ ) o8 aaa (3 as a5

(vmolaire=22.4 I/mol &P) . SJ‘P z's_)-)} b e i-_u\.k-\“ Ljﬂ‘

OV 138 31 el Aolae (iS) /]
(A) DS Al Aagall & CsHyp : o 281 /2

. SSIV 13 ASaall (03) ) Aaia Ciuaill fgeall A L /3

+35°C ; +25°C ;+9°C :adull Sldadl il o bl /4

O A 5 (e Ll Lay il 53 g3 g Aigua Gt JS el e 381 -

195

Sl

WWW.DZPEN.COM


https://www.dzpen.com

: Lgta Y sad Bae Llama 40al) 5 jall Aa . Galdl (A) Sl i /5

a HEY Al st
CsH,; = CgH, * e (C-H) B\ P;ILAJ
A + ( ....... ) :LLL,-\‘)“P;:J:Q
c5H12 — CP{4 ...........
(B) (C)
D
csH1z - J— Cst b SRR AR O
D
c5H12 - — c'-'4 +  aaansEss
(B) (C)

X A 33aT e 4B Y gadll 853 ga gall Siled Hall JaST -
- aadull il ladl Ell) /6

A
s e (B)® GO
(o) OH" 2
2 (D) MaO . (E)+ CO;+ H;0
350°C
(C) + H,O H —  (F)

’(F)v(E)s(D)QL‘S)“HQ'}"‘“-ﬁS‘-‘
?Q\._;S).‘ltenmh' ot qb\.n-g,:

(E) «S,all pe alsl 5 Cas
(5L 06 ) I et
s Ol Cpdasadl S (Fischer Jifias ) Aol Al oss)

CH ,OH
CHO .
L HO | H
HO ~ H H - OH
H  OH
H  OH H- OH
CH20H CH ,OH
JsSse -D 2883 .D

L Ol led SheasSH S il e U Al S Sl Ca e /]

196

Sl ‘,.l;

WWW.DZPEN.COM


https://www.dzpen.com

L oSl 4 yiuall lSlaall ae S31 /3
; 4000 Zle il ALl 3 HIQ, Adand 5 35Sk D sl /4

CHO
H——OH
HO —H
H  OH + HIO, — = (A) +(B) + (C)
H——OH
CH,0H

(C) « (B) «(A) + IS ) e Jael -
Agila 5 ) gea 8 s g8 Sl S O el (e el gl /5
Lisse ( Haworth Jiiad ) dila Gy ) 55856 -D Aadis J g3 flaaS Jeli b o —

il o yae V)

197

Sl

WWW.DZPEN.COM


https://www.dzpen.com

A0 Al (350 ) duavia Bale 8 ad salll JLEAY) maal

Al u.;.)_,a_l.“ @A..A_'i.“
L paenall | Ajaa )
07 (B&i07) Jg¥) Cadl)
24 30 3l gall 5 il a1 /]
0.25x5 330 e ¢ g sia 392 ¢ (250ml ) zode sl ¢ (25ml ) Aala ;S 5aY)
Jala | ey
0.25%4 | Jgan ¢ NET 3 iS¢ (ke 0.02 ) ED.T.A 3 Jslaa ¢ anall glall ; af gl
. (PH=10) is
2.25 gaaall Jsbadl s Mg™ 5 Ca™ (o JS Jelit dolas /2
Ca™ + H,Y* » CaY* + 2H'
0.25x2 Mg" + HY —— Mg~ + 2H'
0.5 ¢ ) elall by e Valaied - /3
0.5x2 [Mg”]=%=0.35mmol I [Ca“]=%=0.75mmol/l
0.25 ca* |+|Mg " |=0.75 +0.35 = 1. 1mmol /1
‘ 5 el 5 e laldie ! -
OB G0V G i) jaa) (e 0 sll) i e
0.5 (Nl xV, )m).u = (Nz xV; ).m
3 N=uxh 0022109 N,=2.18x10"Eg/I
0.5 2 v, 100
e padey 2=4eq: W
C, =—%=1.09% 10" mol /1= 1.1mmol / |
0.75 eq
- Ol ol Aaas Ll 0
s inall elall de 43 /4
N.o =218x10"Eg/l=2.18mEg/!|
1 TH® 0.2 mEg/1
TH® > 2.18 mEg/l
2TH =10.9° 4,
0.5 0.5
Bua die 5i g3 Jaaall elall

198

Sl

WWW.DZPEN.COM



https://www.dzpen.com

/5

0.25 &y\s,w\@w\)'\gqqms,unt,;_i
Alall o34 & Bslal) kel /o
0.75 Ca(HCO,),—B 5Ca0,+C0, + H,0
0.25%2 Mg(HCO,), —A 5 MgCO,+CO, + H,0
(bl.'l.'l 07) :‘l,..'t.’m Gyt padl)
07
OSIY ) ial dlalas /]
0.75 2C H,,.,+(3n+1)0, - 2nCO, +2(n+1)H,0 + b
0.75
(A) S Aalall drgeall /2
oS sY) 52 200cm’  Zls 5 OSN (e 25cm?
(3n+1)x22.4]1 zlhs G (e 2x22 41
(Bntl)=16 4 |
0.25 (n=5 GJo—->,
05( 025 CsHyp  JSBU el sl ale
GV 13gd SO Aliada Caaill anall /3
CH;-CH,-CH,-CH,-CH; 5C eddlalu g J oV Al
CH;-CH-CH,-CH; .
| 4C e Adadis Lo 4000 daall
0.25x3 CH,
75
0 (st
|
0.25%3 CH,
35°C &= i UJ_,\J\ x.i._u.an it
25°C e i Al danall
0.5 9°C e iy AN dipall
1.25 43 g SH ALL J gha a1 o ol SUSIYY Lle A o Jalall -
0.25x2 . A /5
CsH |y —— C5H,( + H, (C-H)"dﬂ-."_)na;‘-lﬂﬂ:'
0.25x2 CsHy, —8 > CH, + CyHy

(c:0) At ) gl

199

Sl

WWW.DZPEN.COM



https://www.dzpen.com

¢ S jall s -1 /6

0.5%3 0 CHs
C4HgOH HyC- C Q=cC
OH CHg
2.75
(F) (D) (E)
0.25x3 SR Ry
@S 53 S aea (D)
0.5 oM
Us: (E)
JdssS: (F)
Jeliiy ¥ (sf) clilgd Jglae padludas sDNP.H aedulay i (E) Jor -z
( dxa
06| 0.25x3
0.7 (bl 06 ) &Il (y padl)
‘ e 5 el B30 45 s 5l uaall 4y pume LS 5o a1 Aasal) Sl S Gy a3 /]
J35Sske op 5 58S Aop Sl JLate daa g el 2
CH,OH
0.5x2 CHO c=0
HO —H
H — OH S
HO—1——H HO OH
1.5 _ HO —H HO—H
: CH>OH
CH,OH
JsSsle - BT
0.25%2 2 OS] 4y bl clSlaall 22e /3
(m=4) 35l 2 5 S 104 e gsing: j5S4e p Sl
LSlae 16 = 2° = ilSlaall 22c
1| 0.25x2

(n=3) 3kl e 05 S DN 3 e sty j55 8 p Sl
LSles § = 27 = clSlaall 2

200

Sl rLE

WWW.DZPEN.COM



https://www.dzpen.com

HCHO

(A)
1.5 HIO 4
(C)
0.5%3
2
H C\
OH
(B)
Aalal) 4l Y 5S4l —p dula J5a3 /5
CH,0H
----------- i OH
0.5%2 2 c=ay TN qu" W
‘.*_'Ox-/..(.’_*!' L@ D wo on
0.25 & ! H  OH
OH A a— D- Glucopyranose
' g H.0
125 OH H {2 ,'_$< CH,OH
3 OH 0:;"" . H O OH
s CH,OH O @ OH“ H
o G « CH,OH HO H
e H OH
B~ D- Glucopyranose
201

Hl

WWW.DZPEN.COM


https://www.dzpen.com

Aardosa) Sga)d Gany 2l dgia

¢ AV aill Slaay

o Odl) 3aa g
SH (sl il

M

Sl juidiall

dm?s L
1m®=10dm*=10°L

mS

v

aaad/

Volume

Mol

Y pall 22

°C
T=86(°C)+ 273

5l a0
Température

bar, atm,mm de Hg(mercure)
1 atm = 1,01325 bar = 1,01325.10°
Pa
1 atm = 760 mm de Hg (mercure)

Pa(Pascal)

Leal
Pression

mol /L

S s S
ag Y gall
Concentration
molaire ou
Molarité (C )

q.ﬂs.!\ S Al
Concentration
massique ( C,, )

Eg/L

dgallail)

Normalité

omlL

gdm

[a]

agi) gal) 5 aal)
4 ol
pouvoir
rotatoire
spécifique

Sl

202

WWW.DZPEN.COM



https://www.dzpen.com

(Bibliographie <isl) jiuaa)

A.Gherib, Travaux pratiques de chimie organique, OPU Alger, 1983

Alexander von Zelewsky, Stereochemistry of Coordination Compounds,
Wiley, 1996

Gérard Dupont Michel, Exercices de chimie générale, académique press
chimie paris, 1981

Gérard Dupont Michel, Chimie organique, académique press chimie
paris, 1981

Jaques Henry Weil, Biochimie Générale, Dunod, 2005

Jean Meyer, Histoire du sucre, Editions Desjonquiéres, 1989

John Mc Murry, Chimie organique les grands principes, Dunod ,1997
Oliver-Fréderic, Travaux pratiques physique chimie, bordas, 2003
Paul Arnaud, Cours de chimie organique, DUNOD 16e éd, 1997

René MILCENT, Chimie organique, EDP sciences, 2007

Sl ol

WWW.DZPEN.COM


https://www.dzpen.com

1979¢ i1 o) Amalal) o 3¢ &y guanl) plaasSl) G jlal €5 by T3a 4an 5 5l Jg0
1991 il jad) Agmalall 2 3 ¢4, gaidd) 4y guad) pleasS!) “Aalindl plisa -5 o) () g 50 - glla daal) 2
1978 ‘3 dxaly “Ae) ) 3 4 piad) plaassl) ‘O dana Aod Gilgd JulA s s

1991 ¢ i jad) dmalall 2 3 ‘Alanl) plassl) jlisall daal o

1983 il jadl Lnaladl a3 ¢ Anilaas€) Al i) Sllusal) ¢ (g gual) 2ana tana 2

1983, jad) daalall p 3 ¢ &y gdaal) slaassl) €5 gy £ Aan i 0890 9085 S0

2008 ‘A gl £ a “plaassl) €5 yaal¥) o (G Cpnl)

1983¢ il jall Lmalad) o sédalal) ploasSl) & 0y laly Jilewa ‘7 g oo 3 dan S5 LG

M asd Aldu 4y gl pliasl) ‘Ciada daal 3 day i (pSE JLE Sl — Glilale G A
1984l ol il )

19811 jad) Aaalad) o 3¢ dalal) pliasSl) ¢ (g gbing 7ka dan 5 I8 53 u-gpulag

Sl ol

WWW.DZPEN.COM


https://www.dzpen.com

el
@ohlall w9 ieilaansal) il pogin
: e live faylal sl Joytl
A3l Sllaall pogin
radied) & Jaailly yaiad! ol
e sl SLEETN (s (8 el (A Jalgal
e laaziool O¥ s 9 (35 lall faviin el

e Uo7 3 sl y
Qg—,’\_‘a—!‘r i oce
el Juaal Sllas (53l

I3 — o Zsin o
ey ' dam A
o Grsall sylall
7 Teadiy
3~ e Jmd
YL
2oy
—= e Mz

e A Ol -9 Caliten gy
ECEN N
¥ allgl gl Susm AN
N Fraala )
(alall 8l

BEVTY
el Jdlonald (35l yolgnl

gazeaedl Jouladll 3510
(o] ol
el Joaoel] 8 O e il plusnid bogy
el Jlanll Byl Cipinal

Sl ol

WWW.DZPEN.COM

@hlalliuntia )] e

l

-

Al :ij J



https://www.dzpen.com

39
£
42
49
57
63
63
68
76
80
84
84
95
101
110
110
110
110
111
1712

13
17174
118
119

119
119
120
121

121
121
122

Byalall Oluds

aaad] Jlaill Bylo

Jodasll 3 yalall

£ o319 5y 5 yslal

ddas JaSall Buyle e 5yulall

a9 )agl) poaedl]

i) Sl a9 )bl prgonall

st 78 ¥ sz 9yl pgonil

il gy oS la I Do 9y gl pgna)
PSRRI, (P L TN

OY gzl

Eigianed] 9 Cifuea i

lpnsingsysall yolas i

_. = e
( g,.,.;.,.l\) TS | g,._ﬁ.L._‘.'J!
At cesala )

it o mla )
el
oniig)) ualez

Ja el syl izl
1dgyaSgale
Ja AN )G
_ daRdleagsmys
. et e end
nd 93 aedlatl
$alall daiall Gl (% spanl] lad

st da s "C"":‘?':"-}’-';{' N 2=

Sl

WWW.DZPEN.COM

-

a5lazta 9 Joid 80 I


https://www.dzpen.com

128
130
130
130
130
133
133
134
134
134
143
143
143- "
145
1415 T
ISEI
153
155
161

161
162
163
165
165
166

167
| &8

1500 °C e CHa olipall (iimndl BlASYG

u--"-ﬁ-"j W| H‘]' U"" a5
CHs ol @MIM
C2H; ‘_HJ#-&&*“_‘ H: u--"_!.l-‘-ﬂn b_,

el O el yaay
(el igan! |

s——2 0 SO
Aadadia
il O el
ol Syl s
R u'.__.,g...u St
m.ul..-’:ﬂ uL,t,iu.u M.J...n#._._ll
L P TP | TR | ! fgaal
uu:-h-Eﬂ meﬂh"” u,b.n

atmyll Cilg st

Jelul

L _-:--. -]_l
Jeasa W
- —
Oyl
Jeladdl

|
N o Ml I ,_n,_.u

Sl

WWW.DZPEN.COM plaash g (30 el Aceaia


https://www.dzpen.com

ISBN: 978 9947-20-556 3: 1L,

Dépot légal: 2336-2010: ;8 £1y) 3, |

MS: 1227 /10
f | eﬂ l60.00: b’“l‘_

dond Bolall 5 sVl id B o o ads s

”~, w u:n b b g 1 R ]
Offce Wasenal des Pusicanens Geoares | /

201044,,-21 ;|
2010 - 2011 ]

WWW.DZPEN.COM



https://www.dzpen.com

