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Ma=70 g/mol  Adsall 4l (A) oludl (1
(A) Gl Aleadl) dapall ax -
Mc=12g/mol ¢« My=1g/mol b=
(A) Ol 1Sad) Aladall Ciuai juall (I -
somllil) p€Hall ] ALY L Ao sind) 5330 (A) Gl sausi —a
0 0
// //
B): CH;—C—CH; ¢ (C): R—C—H
C(A) el 5 (C) Sl o S Arpa it -
Mp=84000 g/mol 4w siall 4 sall 4 ((P) el sl (A) Glod¥) 3 paly Jaxi —2
(P) ned sl dapa ) -
(P) el sall 5 palll ds 5o Caal -
Al ele il Aluls (A) oY) e g3 (2

H,SO,
H» 4 + HO —— (D)

2) O + SOCL, —— (B + SO, + HCl
ROR

3 B + Mg —— ()

2
4 F)  + QC—CI (G) + MgCl
5) G) Oy o+ HBO

. (H) <(G) ¢ (F) ¢ (E) « (D) :lSyall Ahaiall o fpnall 22 —f
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e85 (F) oy ¢ HOSN il ) i A (G) Sy s o o

@CEN + (F) — ()

M + H0 —= (J) + MgClOH)
0 + H0 —= (G) + NH

() Sl 5 (1) CSall o S Arsm 25l -
(Bl 07) :SE i)
: M) (TG) sl D bl -]
Ldgulll Al SdS g
C18:3A”1*D  @lidgill) men 5 C8:0 clibpl&ll pmes 1)l Lle
celidsull) Gaan 5 ALl Gaea pe IS Alaiall Choal daaal) iiind (1
(TG) pmalall DA Alaial) Chasi Zasall 22 (2
(12) 258 o (TG) 2puslall D elis Allas 281 (3
ATG) apulall SO (1) 25) i35 Caenl (4
Mc=12 g/mol ¢« Mo=16 g/mol « My=1g/mol « M;=127 g/mol :

_pdud Jaliu) Caen Al 0N Zndy) (alea) =TT

Tle Ol Ser  (xw ﬂ-\-u\-tz‘i]!) o= Oﬂj\i\h?:\m (ied) paanll
COOH COOH COOH COOH

H—+—NH, | H,N H | HN H | H—NH, Jad

H———CH;4 CH, CH, CH, i
C,H; o COOH ©

Logysall o dbeall 40 Galeall e (1
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e - Asp aind) AU 2babdll Chat daall (oSl (2
. pH=12 5 pH=1 xic lle - Asp aiull S 405) aal) Lacl (3
;S sl JuST (4

i i€ GRS | Rl gl 2 sl s
Ser - Asp
Phe - Ile - Ser

() bl Aol y (1) sAala) Aamill 2 ey
p At Jelall Jas (5

H,S0,
Ile + CH3_CH2—OH e FYIONN , WO  § T

(Ui 06) :cdlil) el

: Jal C3HgO(y) Jiladl Jalyspal) (St Jalade bl (1

AH;
3Cy T 3y t 120, - GHO,
........ 3AHZ(H‘H)
Y Y Y .
3Cy + e + O = CHO,
o) Jalaaal) st
. AH(C;H,0), ) Bl JUlsg ) IS5 llail dad el —
AH’ (C)) =717 kJ.mol™ b
AHY, (C,H,0) = 29,7 kJ.mol’
o)) C-C C=0 0=0 C-H H-H
AHj (kJ.mol™) 347 749 498 410 437
T o» 3 i
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. 25°C e WL fa) C3HgOgp) Jilall Jubig,all Gy (2
LY Jelis Aolee ol -
(C;HO,,) i) JUbg ) 3hial Jelis ol cann) —

AH{(H,0,)) =-286 kJ.mol " : s,

AH?

comb

AH?(CO,,.,) =-393,5 kJ.mol

2(g)
. 25°C xie @l delil AU adalall &l b Sl sl =
R=28,314Jmol' K! : L,
B Jubdl 0o m = 1,45 g &S Gy asis AHY L (C;HO,,) 3ad e SEI dal (3
e S ool laae 2 el e m, =600 g e ghsy @ha srae B C3H6O(f)
.AT=18,1K s)hal
Cio = 4185 J.g K™ relall bl i jhall ) o Lale
(Dmmsall Aphal) Al Jagd) GlaY) e 23l Q Bhall AaS anal -
AHY (C,HO,,) @by el msind —

Mc=12g/mol ¢ Mpy=1 g/mol ¢«  Mp=16 g/mol !

Jo¥) gadasall gl

7T o 4 iniw
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AU gagall
(7 oo 7 daball ) 7 e 5 dabiall () cilaiua (03) Ao AU gouagall oing
(Bl& 07) :Js¥) il
tb Lo i 0s3sVL LeansT vie « CoHlpp Ralal) ipall (uin L) C5B 5 A Ryseme ilipe &30 (1

DA +0 —2°%,2D 4+ HO,

2)B + 0, 22 ,2E + H,0,

3 C + 0, 2, D+E+HO,

fided Jolae aap ¥ s DNPH pe D Sl Jelity -
uled Jslaa oy s DNPH g Jeliy E Syl -
EcDcCe¢ BeA (o Stan *
) edlela) dlule D cSal e gas (2

Ni
) D + H, ——> F

2) F + PCI G + POCl; + HCI

) G + © AL g+ na

H,S0,

4) H + HNO, I + HO
para
I KMnO,
_|_ ....... _|_ .......
) H,SO, !
Fe/HCl
6) 7 “HEl .k + 210
K eJ c1¢H¢G¢F Sl jua aagl .
(K eSHall 3yaly Aalee ) L
T o» S inie
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(Bl&s 06) : G ¢y i)
I= 189,6 st A Al Guilaie yi (TG) apuale 6 -1
- (TG) aylall D 305l A (1
A G2l (el (e Jse 5 Jspmalall Ge e (TG) apundad) S (0 Jgal Sl Jibaill Jana (2
Bl Gmasll e cplsay
Aeyiie e Agld Ay 9 s aade A Gaall paeall -
H2S04 3555 3 KMnOy ddandss 450usl 5 M =282 gmol ™! adsall 4C B iaal) aeall -
HOOC—(CH,);=COOH aesll JlE 5 C paeall (galaf o
LC¢ BeA go < Alaid) Ciual gonal) 0 *
(TG) DN 2 punlal) Bl Aaiall Coaai goanall eitins (3
(TG) wplall D 35 &8 Can (4

M. =12gmol ™" ;M,, =16g.mol;M,, =1gmol™ ;M =39gmol™" ;M, =127g.mol’
I (P) sl ely el ~T1

//O /(/) I?
Hﬂ&—?H—C——NH—?H——C—NH—?H—(F%HP—?H—COOH
((Isz)4 CHj ¢Hz CH,

NH, Ala SH @
Lys Cys
Phe

(P) 2l oLy 355K Al palaal) Cia (1
i) bhdall 335 13 (N 1 e pH I s sie (Cys) i) ‘é_g}y\ saeall ol (2

pKa, =1,96 pKay, =8,18 pKa, =10,28

; . yPH
?OO'
+ OH +OH il +OH
A B — HaN cle _ — ¢
|
<

COstudl pH; ) Al il L@

7 o 6 iniv
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(Bl 07) ) oy pail
4.3)\); Z\.;JJ sl = 300 mL & T1:20°C 4.3)\); 3\.;)3 ¢l e 200 mL Lf)‘)“ P ‘é.ﬁ C)A.\ -1
. Te=50°C ailedl) 5 )hall dayn o )Y 2ie ass ¢ TH=75°C
rsall Bphall Aaadl sl (1

Cogy =4,185 Jg 1K1 =1gmL™!

Pn,o
UAVI s d.tu\ M\ ‘fc)m Teq =137°C 43‘)‘\); 3\;‘).3 )ELQS\ cw\ (e 500 mL ‘AG d};aaﬂ (2
Tr=75°C i)l dayn W (6 V) P 2 T1=20°C a3)hs day (L

Vs axall 5V aaall Gl -

-1
Ldgyl clills Pla e (N=0) sV asl aolal I lUal AH;’(NO )= (1
y (2)
:GJ“*-‘
iyl Ll (N=N) | (0=0) (N=0)
AHS (kJ.mol ™) 945 498 631

t ) Jelill iy 25°C vie (pansV) aa aladll Sl Jelin (2

5 . :
2NHy,) + SOy —>2NOg) + 3H,0()  AH, =-584Kl.mol

AH, 1,0, Ll slall (< il e -
AH;(NHg(g)) =—46 kJmol ! : L
90°C xie AH, Gl delall il ual (3
g
Sl NHyyy | NOy | HO¢p | O
Cp (J.mol'K') 35,06 29,84 | 7524 | 2937

Vi, =0.1 molL s 71 a bl delall & polad) Sl el deju cilS 13 (4
+ Vio oWl seds Aoy Vi, a1 ol Ao jus il —

AUl Eouagall gl

T o0 T inie
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-

b : : Ay jalic
gsaxa | 3l jaa (¥ gaasall) 4aY) pa
(85 07) :JsY) et
©(A) gt Alaaal) dxgpuall alal - (1
CnH2n d&aﬂ\ e 4:\3.;\.;.4
M, = 12n+2n
50 0.25 70=14n = n=5
0,5 CsHyp 1o A 3 deaall dapall aia g
H(A) Gt Aiaal) dlaiall Caal fpall —
H3C_CH2_CH2_CH:CH2 H3C_CH2_CH:CH_CH3
0,25
; CH;—C=CH—CH; CH;—CH-CH=CH,
CH;, CH,
CH3_CH2_$:CH2
CH,4
(C) Sl diea g i (2
ha
0,25 (C): CH;—C—H
((A) Qlal¥) daa
0,5 CH;—C=CH—CHj
CH;
:(P) el gl drua — 2
I{ CH, CH3 w
0,5 CH
i,
1(P) naddsall 5alil) A js i =
M, 84000
=—L= =1200
0,25 M,
6 1 inin
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3,50

01

0,5

0,5

0,5

0,5

0,5

0,5

c(Hy « (G) « (F) « (E) « (D) b yall Abaddl) coial gaall alag) -1 (2

oH cI
(D): CH3—§—CH2—CH3 . (B): CH;~C—CH,—CHj
CH, CH,
MeCl 0 G
(F): CH3—(|J—CH2—CH3 , (G @C—Q—CH2—0H3
CH, cH, CH,
(H): @CHZ—Q—CHz—CH3
CH,
(1) SO 5 (D) GSHall e S Bapa ala) —c0
CH3 CH3
c CH,-CH, c CH,-CH;

) @C NMgCl ) @c NH

(Balis 07) = &y pal

-1
0]
/7
H;C—(CHy)s—C
AL ill) el Aloaidl) Ciai Gl —
//O
H,C—CH,—CH=CH—CH,~CH=CH—CH,~CH=CH—(CH,);~C_

(TG) wpadad) SO Alnial)l Caial davall alay) (2

0
C|?H2—O—CO—(CH2)6—CH3

CH—O—(f/O—(CHz)fCH:CH—CHz—CHZCH—CHZ—CH:CH—CHz—CH3

%
CH,-0—C—(CH,);-CH=CH-CH,-CH=CH—CH,-CH=—CH—CH,—CH;4

6 o 2 iniw
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0,5

1,25

0,5

() 258) e (TG) dppmsslihl D Jelis Alslas (3
O
//
CHZ_O_C_(CH2)6_CH3
P
0,5 | TG+ 61, — CH—0—C—(CH,);-CH-CH-CH,~CH—CH—CH,~CH—CH—CH,—CH,
,Q I 1 I I I |
CHZ-O—C—(CH2)7-?H—?H—CHz—QH—QH—CHZ—QH—?H—CHZ—CH3
I I I I I I

(TG) wplal) SO ([ 25l 2B Sl (4
 pealal) DA A pal) A i -

C47H7806 :‘?.% :dmj\ 4.33_:.\@
M., = (12 x 47)+78+(6x16)

0,5
M. ,= 738 g/mol
Al Ly Jas
Mig= M, T2M g, + 92- 54
M= 144 +2x(278) + 92 - 54
M. ;= 738 g/mol
Imol (TG) —— 6 mol (1)
0.25 738g ——— 6x254 | _ 100x6x254
= I =
100g — L 738
0,5 - 1 = 206,50
- 11
) L 8y o Aliadl) L) (bl (1
0.25 Ser ¢« Asp

Tle - Asp adial) AU Aleaial) Cooa Zanall (2

6 3 iniw
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0
//
H,N—CH—C—NH—CH-COOH

0,5 0,5
(I:H—CH3 CH,
C,H; COOH
: pH=1 e Tle - Asp agull S A6 dxuall - (3
0
O 5 + //
’ H;N-CH-C—NH—CH—COOH
|
01 C,H; COOH
: pH=12 xic Tle - Asp aidl AU 4,31 dapall -
0
/ _
0,5 H;N—CH—C—NH—CH-C00
CH-CH; CH,
1
C,H; COO~
tJsaall JleS) —4
Ly sulS aldls Aaiall Loyl axe Al
6 - 1 Ser - Asp
1,5 x
0.25 + 2 Phe - Ile - Ser
Al sl )
Sl mea Jipe Ser-Asp
O sl ) JeNT Jusd Phe - Ile - Ser
rJall Jelal) Jls) -5
H,S0, //O
0,25 | 0,25 H;N-CH-COOH + CH;—CH, OH H,N-CH-C~0~-CH,~CH; + H,0
CH-CH,3 CH-CH,
C2H5 C2H5
6 4 irio
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(LS 06) ) ¢y il
p Jilall QU gl (S i JLS) 1 (1
AHY

_ C.HO
3C, + 3H,, + 120, - 3“ 690 )
’/ 1
2,5 Oas | AHL(C,)| 38R EHH) AH;(0-0) - AH,
’ 2AH®(C-C) + 6AH' (C-H)
Y Y Y .
+ AH® (C=0) -
3Cy T O6Hy F ® f > GHO,
AH}(C,H,O,,) Jiball Julgal) IS il dad Gloa —0
025 | AHY=3AH’ (C,)+ 3AH (H-H) + %AHZ(O=O) +2AH? (C-C)
+ 6AH? (C-H) + AH? (C=0) - AH,,
025 | AHO=3%(717) + 3x(437) + %X(498) + 2X(-347) + 6x(-410) + (-749) - 29,7
0,25 | AHC (C;H,0),,=-221,7 kJ.mol"
AH°(A-B) =- AH}(A-B)  :ilad.
Sy el dlea -1 (2
0,5
GHOy ) + 40, 3C0, + 3H,0(,
: C3HgOpy Glps) Jela il AHD L Cilus —c
s (i (Gl
175 AH = AH;(produits) - Y AH (reactifs)
0,25 | AH? = [3xAH;(CO,,) +3%AHY(H,0,, ) | [AH;(QHéo(,) +axAHO7) J
AH? = [3%(-393,5) + 3%(-286)]- (-221,7) = -1816,8 kJ.mol"
0,25 | AH° . =-1816,8 kJ.mol"
6 5 inin
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:25°C xie G5! Jelial AU 4dalal 48Ul & i) (los —
0,25 AH = AU + An xRxT => AU = AH - An *xRxT
0,25 An,=3 -4=-1 mol
AU =-1816,8 - [ (-1)x8,314x10~ x 298 |
0,25 AU =-1814,3 k]
Gy e daslll Q Bhall 4w caal -1 (3

ZQi =0
0725 Q(eau)+ Q(cal) + Qreaction - O = Qreaction = - Q(eau)_ Q(cal)

Qreaction - - (Ccal+ meau x Ceau )X AT

C. : oge
0,25 Qreaction - - IIleau x Ceau>< AT

175 Q,pion = - 600 x 4,185 x 18,1
0,25 Q. oction = - 45449,1 J =-45,449 K]
tAHS Gl el - bl —c
o Qreac ion
0,25 AHcomb:—t
n
0,25 M(C,H,0) = 12 x3+616=58 g/mol
0,25 n="_ L 4625 mol
M 8
_ 45,449
AHS = ——"—- = -1817,96 kJ.mol
0725 comb 05025
6 o 6 iniv
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o D £ gagall) rlaY) ualic
i) gaagall) 1Y) pa
£ sa2a | 3 j2a () s
H(Jls 07 )JsY) csadl
t:DeEcC e BeA e JS aaa alay - (1
325 1 005 O 56 iiled Uslae gan ¥ s DNPH pe D oSyl Jeliy -
t o D (gpnal) (Sall Alaial) Chmi dapall -
I
0,25 HsC—C—CH,
td A gsumall CSall Aaiall Conm dageall -
c—cC
/
H3C \CH3
0,25 Aapall a4l 5 amall sed dled Jolaa aays DNPH ae E (gpuand) S5all Jeliy
D Sl el
0,75 C|)H3
>2( B:HsC CH, CH==CH CH,~CHz C:HsC — C==CH CH, CHs
pe
0.25 E: H3ClCH2‘C\H
:F, G, H, 1, J, Kalal) jua oy =1 2
g i
3,75 |
6 HsC—CH—CH; HsC—CH—CH;  COOH COOH
N02 N02 NH2
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s

FICAT o . i
& sana | 3l s (HEN gouaagall) r Y salic
((K) Sall 8paly Jelis Alalas —
//
0,75 n K > @ m H,0
) (oSG Cp pal
-1
{(TG) 2 _ymaslil) 5 4l gl ALY Ll (1
5 Imol de TG —— 3mol de KOH
0,25 M,, —— 3x56 168 )
X = M, =—————=886g.mol"
0,50 | 5 lg —— 189,6x107 189,6x10
: Cs BsA e S laial caai guall dlag) - (2
A Jdilasd) Caat dasall M) -
TG + 3H,0——Gheérol + A + 2B
MA:MTG + 3MH20 - MGlycérol - 2MB
0,25 M, =886 + (3x18) - 92 - (2x282)=284 g.mol
A: H,C-(CH,), —COOH
2,50 M, =15+14n+45=284g.mol"!
0,25 14n=284-60=224=n=16
0,50 A: HyC—(CH,),, —COOH
:Cs B wdﬁw\wa.ﬁ@aal\dbﬁ\—
H,C—(CH,), —CH=CH— (CH,),—COOH
O<r Q<r
Cn(\l
o
H;C—(CH,;)y, —COOH + HOOC—(CH,);—COOH
0,25 M, =15+14x +13+13+(14x7)+45=282g.mol
0,25 14x =282-184=98=>x =7

DZPENu@ Qbeh.cor) jsoillalilail) disea < 4




2018 LIS [ by o hast @) LrdpST 183k jlal ¢ sgel L3 gadl LlrY)

Akl ) £ gagall) tAulaY) sualic
&9.9‘ 3‘5.;‘ (Q"' \@m}d\)_,,;ﬁ
0,50 B : H3C—(CH,);—CH=CH—(CH,);-COOH
0,50 C H3C_(CH2)7_COOH
t (TG) appestlal) DA ACeall Alaiall Chmi gpnall - bt (3
o /O
CH;—o- c// CHz—o—C/
0.25 \ (CH,), - CH = CH - (CH); - CH; ™\ (CHp)7 - CH =CH - (CH); - CHg
X o A°
0,50 2 CH-0- c// CH-o0-¢ 4
N(CHy)1s - CHy N (CHy)7 - CH = CH - (CH); - CHg
(0] (0]
V/
CH,—0- 7 cH-0- ¢’
\(CH,); - CH = CH - (CH); - CHy N (CHp)1g - CHy
{(TG) appmalad) DA 3 sal) &y % oo (4
’ X 886 — > 2x 254 50800
—>» |=———=573
2 100g ——>1L 886
-1
:(P) st el 45Kl Ayl (alea) Capias (1
. gobke Ala Sl paes : Phe
0,25 S b il (mes: Cys
1,00 Z s b Sl mes s Al
el Jha el (et Lys
:CsB 5A gaall g1 (2
COOH COO” COO~
0.25 . I . I B I
1,00 3 HsN (|3H HsN—CH HoN ?H
3 A C|3H2 B (|3H2 C ?Hz
SH SH S
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Al ) £ gudapall) Aulay) yealic
&9.9‘ 3‘5.&“ (Qf‘w}d‘)"'ﬂﬁ
:pHi ) 2\.93 wlea —0
0,25
DpHi = pKay + pKap 1,96 +8,18 _5.07
2
(Bl 07 ) Gl ¢y pa
00
0.25 C., AT, +mc,, AT, +m,c,, AT, =0
Ca Ty -T)+me, [T, -T)+myge, [T, -T,)=0
075 | %% C,,(50—20)+(200x4,185)(50—20)+(300x4,185)(50~75) =0
0.5 o _31387,5-25110 500 sy
i cal 30 s .

Vo 5V claa (2

0,25 {V‘ V27 SOO_ImL} = {m, +m, =500g}

Pr,o =1gmL
C AT +mcAT, +m,cAT, =0
Coat Teg = 1)) +me(Teg =) +myc(Tey =T,) =0
0,25 C,y(37—20)+(m, x4,185)(37—20)+(m,x4,185)(37-75) =0
(209,25x17)+m, (4,185x17)—m, (4,185x38)=0
(3557,25)+71,145m, —159,03m, =0
0.25 159,03(500—m,)—71,145m, =3557,25
79515-159,03m, —71,145m, =3557,25

230,175m, =75957,75= m,=330g
m,=500-m, =500-330=170g

1,50

m, =330g

0,25 m,=170g
P =1gmL”!

0,25 V. =330 mL
—

0,25 V, =170 mL
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Aadla) ) £ adagall) tdalaY) malic
£ sana | 552 (PG goagall) raY) pa
- 1I
: Loyl cilila DA e AHC G ) s O U slay) (1
f(NO(g)) L 2
Ly Lo, — 75 No
P + P
02> 5 2g) 5 7 g) (2)
4 1 1 B
EAHd(NEN) EAHd(O_O) ~AH 4(N = 0)
N + O
175 (2) (2)
0,25 A =lame 4 Lame - oame
o), 2 d(N=N) 2 d(0=0) d(N=0)
0,25 AH® = (lx945)+(1x498j—(631)
f(NO)(g) 2 2
0,25 AH‘;( = 472,5+249-631=90,5 kJ.mol™
No(g)
AH | i sl g5 allad 2 i (2
0,25 AH; = ZAH?(Produits) - ZAH?(Réactifs)
o () o o 5 o
1,00 AH=2AH; o, + 38H(0) - 28HG g, - SAHS o,
5
0,25 3AH 0 = —584 - 2(90,5 )+ 2(-46) + >(0)
, ~857 _
0,50 AH g o4y = — - —285,66 kJ.mol"
:90°C xic AH, Gl Jelall il Gl (3
T
AHp =AHp + 1[ ACpdT
. 363
0,25 AH ;g3 =AH, g0+ [ ACpdT
298
i 0,25 AH3 e = AH30 +AC, (363 -298)
y 5
0,25 ACp= 2Cp(NO)(g) +3Cp(H20)(1) ~ 5Cp(02)(g) ~ 2Cp(NH3)(g)
0,25 AC, = (2x29.84) +(3x75,24) - (}29,37] —(2x35,06) = 141,855 J.mol " K ™!
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Al

£ a3 | Bl jaa

(G gouagall) tAaY) malis

0,50

0,5

AHy s =584+ (141,85><1 0—3j(363 —298)

AH363=- 584 +9,22
_ -1
AH363 =-574,78 kl.mol

t HyO seds depus (02) 0annsSY o liidl Ao juu - liiad) (4

~ 1 dNH3] d[oz} B d[No} B d[H2o}

V——ij =T34t T2 da T3 da
1 2 |

V=2VNe, T3 Vo, :%VNO =3 VH,0

_5 _5x0,1 _ —1 -1
. VOz_ZVNHg_ 7} =0,125 molL s

_3 _3XO,1 _ 1 a1
VH20_§VNH3 == =0,15 mol.L™'s

6 (6 dada
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