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a3 Ai€al) Alaal) Chai jaall e (2
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H=1g/mol « C=12g/mol « O =16 g/mol
AV ke lial) Al (gad (X) Spal) dapa Adjeal (2
Pd

1) CyHp,+ H, — A
2) A + O —> B
3) B + H,0 —— 2C + H,0,

4 C + CHy-MgCl —— D

5) D + H),O — E + MgCI(OH)
KMnO,

6) E mso, ~ F
H,SO

(X)) () <E) (D) <(C) «(B) (A) Sl Akl s goal) Sl
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LAY A e dels Bl cadl 0,5 NO, ) NOy Siall el delial 4S5l 2l -1
k=5x10" min! tde pul) qt'zj{NZOSJO =0,1mol/L : Alu1 55l O e 13

Galall delall Aabee i€) (1

By Aol o)l (5e) Hge 20 (V) delill deju sl (3

(Bl 06) A ¢y el
tleadin) gl ol (1) ageadl 408 paasl -]

&) ga¥) 3 gal)
(10 cmM’) Lt Galas — (95°) il JpaS -
(250 cm’) ke oi = (0,1 Mol/L) KOH szl Jslae —
(10 cm’) dale - cllis Jgud Casls —
ol (e hie clo -

(0,1mol/L ) KOH Jslas (e 1,5Ml ae cilelis 88 me=5g (053l <)) il 35 41 jlacly

dgilaall
(1) Ampanl Af sl 3 (2

l = (0,6 -2 ) stum Al livalsal) g diilie 2 a5 (1) Al can (3

o

H=1g/mol ¢« O=16g/mol « K =239 g/mol

A0V Adbed Ll 53 Glu-Cys-Ala sy (D5 -I1

i ]
HZN—CIIH—C—NH—(I:H—C—NH—CIZH—COOH
(CH),  CH, CH,
COOH SH
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Ngdia b carall DU 25K Al aleadl Al gl Ll (1
(12 A1 ge pH A s xic (Glu) clualishall naY) Gaeall 4061 gaal) (i8I (2
Al pH; Gl a5
H(GlU) el il (uaY) (aasll pKa a8 e
pKa;=2,19 « pKar=4,25 ¢« pKa,=9,67
ray) cle Ll Jasi(3

1) Ala —A> .......... o
2C i‘
2) yS %

3) Glu + HNO,
(Bl 06) =l ¢y pail)
SV deliall i 25°C wie cabiall eligyall e Glial (1
CgHg-COOHg, +...0 ....coz(g) + ...HZO(ﬂ)
el alslas 03l (l
caball @l il paea J<al (AHY) (el dUady) Caual (@

s

2(9)

AH{,,= -3227 kJ/mol
AH{(CO, 4)) = -393 kl/mol
AH{(H,0 (,y) = -286 kJ/mol

18 50°C vie qbiall @byl paea (AHD) Glin) olail a2

Sl CgHg-COOHg | CO,¢ H0( )y Oy,

C, (J.mol".K") 146,7 37,58 75,29 29,36

AHY(CgHg-COOH ) = -362.4 kl/mol : L
d.aj‘).d\umu«e244-g JL@.@YM)‘)\J\( )yﬂ\d\miu.u;\(“-
Py

H=1g/mol ¢ C=12g/mol ¢« O=16g/mol
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Ul g g gal)
(6 0 6 dakall ) 6 (0 4 dakiall () Claiia (03) Lo AU godagall Gsing
(Bl 08) :J ¥ cppaill
(S 53 (R) Gus < 74,5 g/mol Zudsall 435S ¢« R-MQCH aisn (A) (assiinn Goune S
(A) Sl Aniall Caas danall a (1
P

Cl=355¢g/mol « Mg=24g/mol ¢ H=1g/mol ¢« C=12g/mol
LAl Gl €y sl e B (A) SHall e Jpanll mans Al £dkal) e e il (aS) (2
1AV A8kl cOle ) Al (A) el (e WU (5525(3

1) A + HyC-C=N B

2) B+ 2H,0 ——— = C + MgCI(OH) + NH

3) C+ H, — N . p

4 D + SOCl, —— = E + SO, + HCI

5 E + Mg _ROR _

6) F + CO, L G + MgCI(OH)

7) G + D 250, HyC~CH-C-0-CH-CH3 + H,0
CH3;0  CH;,

(G) «(F) <(B) «(D) «(C) «(B) :lSiall dlaiall Chuai guall 2 (|

L Vel (glatia B el o Lele (7)) delil) a5 ye il (@

. Y e 0,3mol colsil wie (i (o
- (D) 5 (G) Sl (o IS AN EVsall 222 uual

(H) =S ) o5 2alay L gsiiall LIAIH, 3dauls: (G) SHall b)) (4

() S3e any 170°C ic H,SOy 3535 & (H) Syl (ga sldll 35 =

(J) s N a5 (1) =Sl 35als —
() 5 (H) oSl e IS Abaiall Caai daaall cis (|
c Q) el Aalal) Bl hac] (@
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(&las 06) :g_'am\ Gl
C16:1A7 :oje)(A) 23 s 4uSH b Jay (TG) Usilaie dipuale D - |
(TG) Gelaiall appuslal) DU ALl Cousi Apeall (i8I (1
AL (1) 25l &l & ¢ (1) 25 ae (TG) apenle (DB Jelis iS) (2
Py
| =127 g/mol ¢ O=16g/mol « H=1g/mol «C=12g/mol

23 Ay ealead) bl -]

oie sl Arg ot Jis Phe | @lulislal)l aes Glu Y] aaal
((liH ) (|3H2 | s
|\||H2 3 ((|3H2)2 (-R )dwlall Al
C:ZZNH COOH

NH,

A (aleal) o2 Cdia (1
pKa,= 9,13 « pKaj= 1,83 i cudde 13 Phe V) did ) (meallpH; sl (2

212 A1 e pH D s xie Phe (V) Jiid e (aeall 301 gaall (iS) (3
(

PH= 5,48 sic 38056 5ng)) Slea 8 2oLl Lna¥) alaal) mie i (4

Al Smgl) Bl e Rl (mleadl o3 glpn punfly g —

o

pHi (Arg) =10,76 3 pHI (Glu) =3,22
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(al&i 06) : ) (o pail)
Lol llgia) Jatm Jaicay 25°C 5))a 4o 2ic C4H8<g) Gl o —1- 35 sy -l
@ o 1= gl Glaal Jeli Aol i) (1
(ol o~ 1= aal Glial il Gl (2

o

Sl COZ(g) HZO(E) C4H8(g)

AH? (kJ.mol™) -393 -286 -0,4

(Wl o —1- 5sll (i i e (T (3
(Cie) loall 052810 apnasil il el (@

o

. AH?

sub

SR HH | CH | cCc | c=C

AH}

diss

(kJ.mol ™) 436 413 348 612

:@ Al A Y @ Asiay) Alal) g e Sle Jil Jie 3 P = (V) ol bl -1

P(atm)
A

@ (b)

10
¢ (b) 5(a) ods=ll e el (1
(@) Jias S8 W dasdl caal (2
Pr

latm = 1,013.10° Pa

> @D

: —=V(L)
2,4 12

Lf't"d\ gaasall o4l
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Esaxa | Bljaa
(dalis 08) :Js¥) et
(1-1
223 N Ay bl G5 ay) dalee 368 (0
0.5 ChH2n05 + 32—2 0, — = nCO, + NH,O
: lal Adaleal) e
1mol (x) — nmol (CO,)
03 My =(14n+32) g - nx44g
0,7g - 1,25¢
0,23 1,25 x (14n+32) = 0,70 x 44 x n = n =3
P X Sl diag
0,25 C3HgO5
P X oSall e sl (o
9 Q 9
0,25X3 CH3_CH2_C_OH ‘ CHS_C_O_CH3 ‘ H—C—O—C:HZ—C:H3
p OlSHall dindall Chial guall LGS (2
- A: H,C=CH B: H,C O CH
: 2 2 . 2% 2
O O0-0
1
0,5%6 C: H-C-H D: CH,-CH,-OMgCI
E : CHy-CH,-OH F: CHy-C-OH
) O
0.25 : Jelial) Aalee 2S (111
—_—
0.23 N,O¢ 2NO, + 1 0,
In2 L
0.75 0,5 tllzzT t(t) Jelill Caal e Slas(2
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0,25
LS
0,5
0,5
0,25
0,25
0,25
0,25
1
0,25
0,25
0,25
0,25
0.5

0,69
V2" 541073

= 138 min
t V Jeli) depu lua(3
V=kx[N,O]
:[N2Os] s =
[N;0;]
[Nzos]o

[N,05] = [N,0,] x e™

In = -kt

[N,0,]=0.1x e >0

[N,O;] = 0,074 mol/L
ULy
V =5x10° x 0,074

V =0,37 x 10° mol.L*.min™

(Bl 06) : L (e
:\:\.&ﬂ\ 3alall Lé}s.a.c c._\:a.lo : ‘:A{.'g“)]\ dj;ﬁ\ I (1- |
o dca saal) 28 5)le alay) (2

RCOOH + KOH ——> RCOO™,K* + HZO

1mol 1mol
Mg (9)———= M. 107 (mg)
1(9) — = |,
Moy 107
mE

a

Mol C.V(0)

-MyoH
10%3

KO

_ CV(OMo
a- mE

@2e (sulai (3
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;

9]

;

_ 0,1.1,5.107356.10"3

0,25 |
a 5
15=1,68
0,25 Mg Usanall Claialsall Zasllas |, = 1,68 Gl o3a of it A sl Gusleall s -
-11
P il pe gl (e IS8 ASLhaS faal) AES (1
Caiall ) el
; H,N—CH—COOH
aala Sl paea ((|:|_|2)2
COOH
0,256
) H2N—(|3H—COOH
S el e CH,
|
SH
Ui RS Al 3 el e H,N-CH-COOH
i CH,

12 A1 oo pH I s xie (GlU) Y] Gmeall 351 aall 3,68 (2

ka,=2.19 H. Ka,=4.25 -9
1 p 1I p. i p IR pka2I967 12 pH

P

0,25x4 H;N=CH-COOH +on  H;N=CH-COO’ son  HN“CH-COO +0H  H,N-CH-COO
(?Hz)z +H ((I:Hz)z +H ((IZHZ)Z +H (C|:H2)2
COOH COOH coo’ Coo

: (Glu) elaliglall (meal pH; il -
0,252 pH. = pKa, + pKag _

_2,19+4,25 _
i 2 2

3,22
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0,5

0,25

0,5

0,25%3

0,5

0,5

0,25

0,25

0,5

0,25

1) H,N-CH-COOH —— H;N-CHzCH; + CO,
CH, H,N-CH-COOH
CH,
S H :
2) 2H,N-CH-COOH — S
| +2H
CH ;i
SH ok
H,N-CH-COOH
3) H2N—CIIH-COOH + HNO, — HO—QH-COOH+ N, + H,0
(CHy), (CHa),
COOH COOH

(L& 06) :Cdlil) ¢y paill
e L) Al 3315 (1 (1

15
CgHg-COOH _ + - 92 o

rbial) @l il Gaes IS (glnal) Y] Glia (@
:Z AH? (produits) - ZAH? (réactifs)

7COz g+ 3H0(y

AH?

comb

S
AHZ,, = TAH{ (CO,) + 3AH{ (H,0,)) - AH (C;H,COOH ) - — %

1
2
AH{(C,H;COOH ) = 7TAH{(CO,,) + 3AH{ (H,0 ,,) - AHg,,
AH{(C,H,COOH ) =7(-393) + 3(-286) - (-3227)
AH{ (C,H;COOH )= - 382 kJ.mol ™

Cipdp€ Ale iy :50°C sie bl sl aes i) il s (2

-
AHY = AHS + j AC,.dT

To

AHT = AH7 + AC,(T-Ty)
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|

0,25

0,25

0,25

0,25

0,25

0,5

0,25

0,25

0,5

0,25

AC, = ZCp(produits) - ZCp(réaCtifS)

15

AC, =7C,(COy) +3C,(H,0y,) - C(CaH;COOH ) - —-C,(Oyy)

2(9

AC, =7(37,58) +3(75,29) - (146,7) - —(29 36) = 122,03 J.mol*.K*

AHS,,=AHj, +AC, (323-298)
AHS,, = (-3227)+122,03x10°(25)
AHS,, = -3223,95 kJ.mol™
((AHg,) byl (e jlgail odlail Cles (3

AH;, (C,H.COOH)

o > C,H,COOH

C,H.COOH

()
AH;,, = AH{(C,H;COOH,,,) - AH{(C,H,COOH )

fus

AH? =

fus

= (-362,4) - (-382)

AH? =19.6 kJ.mol

fus
teligyill (e (10 24.4 g leaty AP 5)hall 4 s (4
CsHs-COOH <lis sl (ianad A gl ALK -
M = (7x12) + (2x16) + (6x1)
M =122 g/mol
1mol (C,H,-COOH) — 19,6 kJ
122 ¢ — 19,6 kJ 196 x 24.4
w4y 0 }Q T 122
Q=3,92kJ




(SN £ sz gall ) AlaY) jualic

Esaxa | B3l
(Bl 08) :J 581 el
1 A CSHall Aiadadl Caias Al alaa) -1
M (CqH20+1tMgCl) = 14n + 1+ 24 + 355 =745
0,3 14n=745-60,5= 14
n=1
0,5 A : CH;-MgCl
1 DAl edke Ll 3t -2
0,5 CH;OH + PCl, — CH;-Cl + POCI, + HCI
0,5 CH;-Cl + Mg CH5;-MgCl
(Y1 Aasall ASOCH Jexind ) yal Aula) Jsin + sadla
4 t b pall Aladall Caiad gual) slay) —1-3
I
(B): CH;-C=NMgClI (C): CHy—C—CH,
0,5%6 ?H (fl
(D): CH;-CH-CH, (E): CH;—CH-CH,
_ I\I/IgCI CH;
(F): CH3~CH-CH, G): "CH—COOH
CHj
18 636 (D) Jsalll G Lyt delinll 35050 gz il —
0.5 (252 <) R = 60%
:D 5 G e A0 c¥sal 2o il -
R="leser x100
0
0’ 5 — nester
n,=—2x100
N,= Ny, =Ng
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5

0,25

0,25

0, 5x2

0,5

0,5

0,25x3

nO:%me:O,Smol

n,=ny=ns=0,5mol
2l s H wdﬁw\@dw\—i—él

H: H3C_CH_CH2_OH I: H3C_C:CH2
| |
CH, CH,

: 0 aadsll alall Faeall —
CH,
——C—CH; |~
CH,

2

H,C-0O—C~HCH,3 CH=CH~CH,}CHj
i

HC-0-C~CH,3}-CH=CH~{CH,}CHg
o)

H,C~O-C~CH,} CH=CH~+CH,} CHy

gl ae penlall B Jelds dabae 408 -2 — |

@)
H2C_O_C—(CH2)7_CH:CH_(CHz)S_CHg

Q
HC-0-C~CH,}-CH=CH~(CH,)}-CHjg

@)
H,C~0-C~(CH,)-CH=CH—~(CH,}-CH,

+ 3L —
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0,25

0,5

0,25

0,5x3

0,5

0,25

0,25x3

@) I
I I
H,C~0-C~CH)7 CH—CHACH)-CHy

@) I I
I |
HC—O—S—(CHQ;(I:H—(FH—(CHQ;CHP’
I

Il I
HoC~0-C~+CH);-CH—CH~+CH)-CH,
I

M= 800g/mol Pl GO T 25 28 s -

1mol (TG) — 3mol (1,)

Mg —— 3xM(@) }|_3x254x100

100g —— | 800
l.= 95,25
oY) Gabal) Caias —1-11
eaela i el G :Glu
@he il il paes  :Phe
$xlE b jud jaes  :ArQ
:Phe sieY) aeall PH; Clua =2
oH. = pKyt+ pK,, _1,83+9,13
! 2 2
pH,;=5,48
:12 A1 e PH Y s xic Phe J3asY) gl 468 -3
1 pKa1.:1,83 pH;=5,48 pKa,=9,13 12

+ OH + - OH .
H;N—CH—COOH —‘H_~ H;N—CH—COO ? HZN—$H—COO
l
CH, CH,

S 0 C
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;

0,25x3

0,25x3

0,25x3

0,25

0,25x5

12806l Bagl) dayd e Auinal) (aleal allge maiasi —4

pH=5,48
1

| @9 e EY

C,H. + 60
489 2(9)

AH::omb :Z AH; (Produits)—z AH; (Reactifs)

AHComb |:4AHf(CO +4AH;(H20(0):|_[AH;(Cths(g))+6AH;(02(9)):I

AH._  =4x(-393)+4x(-286)-(-0,4)-6%0
AH._ =-2715,6kJ/mol

e o -1-
AH?(C4H8(9)) .
4(|:(9) * 4|_||2(g) = CHyg
4Angb( o) 4AH? -8AH .,
i i “2AHj .
40(9) + 8H(g) 'AHS(Cﬂ:)

4CO, © +

(Llds 06) : BN ¢p
2o 1 asdl Glys) Aales LBS 11

4H,0

27(0)
d -1- 3}\5\ Ll)'bl ‘F\SUa.j a._t\.m; -2
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[t

[t

0,5

0,25

0,25

0,5

0,5

0,25

0,5

0,25

D bl Qjﬁ)ﬂ] Jaaaill G_JLLJ s — &

o

AHf :4AH;ub(C(s)) +4AH;iss(H-H) -8AH;iSS(C-H) -2AH;iSS(C'C) -AH;iSS(Czc)

+AHdiss(C:C) _4AHdiss(H—H)

(CsHg )
AH _ AHf(C4H8 @) +8AHdiss(C—H) +2AHdiss(C—C

sub(Cig)) 4

AR _-0,4+8x413+2x348+612-4x436

sub(Cs)) 4

)

AHgyc,)=716,9 kJ/mol

P ol g =111
(isochore) calll asall Jsa3: () dsaall -
(isobare) <yl Jarcall Jeai s (b) gl —

ddean IS aie Jeall s — 2
W, =0
W(b) =-pAV=-p(V,-V,)
W,,, =-10%1,013x10°%(2,4-12)x10
W,,, =9724,8 J=9,7248 kJ
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