THIERR ) RERNEL P JCIRW ¥amio olaxi S e g S — ol Ay |V owi bl Y15
o \e: g9,5 el \FRR/Ve/YF ol g, | Aawgio pgo 099 pdd 3199 wb 1 Solgls ol g pb
9ol Sk Al g A 3500 [ 11R] JLus ologed Cagh 50 59yl pudl3T (s Lilogls g JUa 30 ¢ 4ilgy 3l3900 il
http://aee.medu.ir
0 g0 (0,10 4ol Zwly) &Y lgw Ko,
el Jlmo 00l Gl iilo 31 ooliiw! : 4> g9
Vb o g dobigewly 50 9 00,5 Ol 1) Cawlico 83519 « ol 0018 8519 98 s 31 0590 32 48|
Wil -
P 50 WP 50 danST 99 05 5B Sl w8 o (
w
] o0l ool Sligol I« - » sgy0es LwadllS Jowo el jo(w
¥
. f i P . e
ST IW S PRCIN | P PR ES{ SR ‘,.b» LR PE U ESTERPSN I LY (W
P38 - -3l
« s » oag &.E.Lé &‘}3‘ S &-" )é ‘).{)‘ 5\39) «<® )Lo.a;) 4.3 wﬁ)k(_» &(Cao )M' M(Q
s g o e
Dol (o
&u‘ s . . s & . . o &
> (Fg Ol 5 5ok AUD )0 g2 B (90l 9290 pledls Slb (g1 (2 O Hled (W
Ogmlizs 5995 S0
D95 (o0
VIVO | gl [y ool o jo S5 (3899 G 380 @ y300 50 9 00,8 s 1y 305 o )las 51 Sy p ()3l by (o | ¥
sl (g 2SN Jobow (o895 (559 k(T
ol Y3 §) yidan 315 S Caoglio(wd
)18 1y 595 iy (RUlg (g slo Sy SN poges WU Jolono(y
gl ge STy (LT Gl 381 s (g 3Lulad (651 bl L (o2 loand (ST 50 50 b )5 5L (O
b STy g 009 CBlPsy b (59 mSUl & je ¢ a9l (o0l9d SledeSIge (bl S by Al (S
el by o Sl sl 0l (59, (S SI
1/ F a0 Tl Gy 4 ) OlaS Sl Jgoyd wazgi b | Y

CyyHy, —C,H; —SO¢Na : (V) cus C,yH;y, —COONa : () cu5 55
it 3 SIS § ol gl gt S Sy Ky S 5 plas(T
o g ST Col pinS oS i plas  Suios S @ yud(w

199y oo slod 4 B 2y2 Gl (wbe 305 S« Halo Stsge 2 wapd Fsgi(e

£9° FETIV) J° C.'JY'S.MJ aolo!




S dowly

dadd Yo yliol oo ¥raxio sluxs S pels g S pd — by Ay | O VIR E X I W

o \+: Egrd sl 1¥3_/1+/YF - ol & ,b M,ﬁo P9d 5)96 RS 3190 Agl.l 1 Solgls ol g pb

0] CodS Sl g e 35

http://aee.medu.ir

AR Jlo ologd g 55 55 pusl yuwdlT (olekbogls 9 JLusSy 32 « ailj9) ol 390f (sl

0 o3 (0,10 a0l Fewly) wYlgm @,
VYD ol yid 3 Jgo YXV T pguigans (g cdile U1 OF 51 ol wiges yo | F
i dalono [y Joloxo o pH (T
i dilno Aigos o3l 30 1y S 950 (499 clalé (e
(5« 53k« Gl ) oS aand 1) Jobomo (] Conols (@
AL e Tl b gy 4 Jlis OluS Faazgi b | @
HO - CH-CH- OH CH=CH,_ CH-CH-Cl 8033w 5 yogige LS i oyl 51 S plas(T
0) (") (") foiumd (PET) &Yl 5 ool b
CH, COOH
pL cii bl 31 lgi (o0 ) () a5 plasi(@
CH, COOH BALS (o (ot AL (g 43 S 5 plaS (0
(¥) o)
fogu o0 ooliw! 290
) e Frwly 5 g Gy 4 € CO(8) sl dunsST (65 (92,5 9 SIO(S) ok > CluS i a2 b | ¢
(V1955 (5318 (S « (NI 90) Tumn g S 35 52 50 [y ol £ 93(T
W32 ¢ ol w5 plas’ (i (@
Y a2 Fwly b Glawyy 4 gy Jgur v azgi b | Y
1) Fe"™ (aq)+Sn"* (aq) > Fe"* (aq)+ Sn"* (aq)
Y) Zn'"" (aq) + Mn(s) > Mn"* (aq) + Zn(s)
S dailo 1 (V) is1gE° (T
Y. -
Zn" (ag)+Ye ——Zn(s) | —+/¥? 42 Sl oaidlS suins STy plas()) (iiSTy H5(w
Mn(aq)+Ye ——>Mn(s) —\/\A
Agtag)+e —Ag(s) | /A | e slan ;0 g I S o e o~ 3K Jokw Ho(y
ol g ¢ ] i g5>
PR (ggm 4y 0, 31 (11 oy (Ggm &1 5w HIC T
P,.wa.zé.o J° C'_’}”s.w awlo!




S doly

THIERR ) RERNEL P JCIRW ¥amio olaxi S e g S — ol Ay |V owi bl Y15
o \e: Eoyo Celw N SVARYA A ¢  olxl 0,6 M,ﬁo P9d 5)96 RS 3190 Agl.l 1 Solgls ol g pb
390l CahaS Gl g s 3500 | 1PR] L ologgd Cagh s 9 sl pwdl3T lilbogls 9 JLuS 30 ¢ ail3e, ol g0l Lidl
http://aee.medu.ir
0 g0 (0,10 4ol Zwly) &Y lgw Ko,
VYo Vee o Li+ W Fuwly ) )10g00 A asgi bl A
it
- A 12 C(F7) w9380 oo b ol 2oy (C17) s 5I8 o332 54 S (T
?;‘ & Na & .“ Y
1 G @ - T e e ey 093 Bl b ol pil (NaC) IS i g5 Al (@
:J_ 1 'b.___h‘. Sbg ¢(KBr)
G v .-
= 4z aSed il (T Ll ol sl oS glad il Ly
1 o @ @ s
2 ¥ - - - ¥ o
FFoa  er P SR
Y s g |y 915 g @yl 515 Jdo | ]
(s 933 I 99).09:8 (o0 o3lisiuw] ez 59590 b (g1 2 eilivs 51 (T
Dgd oo Com ) bao (Sog)T iblS comw 395U5 alus 4o 5B 51 oolisiwl (@
WSS 50 00l e 38 51 (63 il 03033 UlgT b g 5 Sz T S b (5L el lp (@
S o0 Lk [ 395 Kol g S 05 03 595 Lol couh IS T 9B 4 i paw 43 4 Sl Jl2d g 316 (o guinn gl T(&
Vo el 00l o0y M() 38 51 45 o oo L 1y (Sl adyg O 51 oy 5 S \
E(Zn"™ /Zn)= — -/v$ E (Cu™ /Cu)= + -/vf E (Fe"" /Fe)= — ./ ¥¢f
T 8l L (Zn) 59, b (Cu) o slo3ls 51 G plas M 318 (T
€1y Sudly wilgh oo
OY(g) MY*(aq) . & s s e “ e .
\ st g3 |y B B0l dijlge STy o (&0
M(s) (
3 (1L Slge (gudy dsw Bg,b xSl (5l 12 Wadd T g (9
Fe (s) fasss o0 oolw! >
AR \

b il posin ien o9y cile YOO gloo b (HF) w5y 93159 000+ / OY MOLL™ jytn 55 51
HF(aq) = H" (aq) + F™ (aq) . ws4Y/ Yax ) mol.L”

39T Sy Jolomo cplyo 1) Giigy o yo(w o S o |y sl gy col(T

P)Le‘.g:\aé..o J° C'_’}”s.w awlo!




dadd Yo yliol oo ¥raxio sluxs S pels g S pd — by Ay | O VIR E X I W
Two \e: Eo o el 1¥34/1+/Y¥ : ol gy b W,ﬁo reo 5)96 RS 3190 Agl.l 1 Solgls ol g pb

390l kS Sl 9 s 350 [ YRR Sl ologd Saghy0 5 sl puudl3T lilbogls 9 JLaeS s ¢ il39, (ol g0l s
http://aee.medu.ir

0 g0 (0,10 4ol Zwly) &Y lgw Ko,
AL a2 Fwly B w3 4 00l 0015 Jgus a1 azgi b gy S iy )« YSOr ()2 0y (8)+YSOy () » Jolsi | (Y

fYa°C Yva°C Laa 32 €5l 5 b ol 00bo 5 Jolai ol (T

- — et gl . . .

Fxye® | exy™ ot 2y 32 Sl yidion bod plaS 50 JaSTg b piay oyl o (&

S 3s slosb i 51 55 & call slod yo ol bslka JUas b (g

W2 S5 (o0 gyt 4z Oy 58
Vo - Frwly ¢ Cowl ousls dun o sl Wiz (i Culi A5 3 Jgur aazgi b| Y

(K) sl idgr cul | 2boosd Jgo,8 RWWPLE

V/ A X \,_‘5 CHYCOOH RVSWI R STV

f/axy.”" HCN s Spilwrg yid

Sy sbews HCl A SO A5 g 0

]yt YU Sz domsl o105 j¥ a0 ) Joloro yid 5 b (o o 38 (S Tg ae s gLy oyl s 5(T

ot g8 IO § el i cawlion ST 53 vl S 1S 9500 gy (6ly 5 Adlre plus(e

a) HCl(aq) — H'(aq)+Cl (aq) b) HCl(aq) = H'(aq)+Cl (aq)
Tl Saibowg joud Y90 ) Joloo b ol syt sl Sl ;¥ g0 ) Joboxo (S pisIl 6l y oyl slos yo(y
ot gt JuJO
Y. 0300 o2 wwily G990
\ \
H b paie 29l Joua slosal He
VeeA ol dae 5 Fleot
Y ¥ C H 4 \4 A q Ve
Li Be CeSSlouned| o 4> I B C N (0] F Ne
#/4¥) a/\Y YelAY | AY[N | AF[N | VP[ee | V[ee | YoNA
)] v VY ¥ 10 \# Vv A
Na Mg Al Si P S Cl Ar
YyY/aa| Yf/¥y YZIAA| YA/+Q| Y</AY| YY/.¥| YOIfH| Ya/ab
4 Y. Al Yy Yy Yy Yo \td Yy YA ra Y. Ty Yy Yy Yy Yo Y
K Ca Sc Ti \% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Ya/n. FeleA | FFIA7| FYIAY| B+/QF| OY/eo| OF/AF| OO/AD| OAIAY| OAIFA| £Y/OO| £O/YA| £PAIVY| YYIPE| YF/AY| YA/AZ| Ya/4+| AY/A.




o Voigs,0 sl el 9 Spd oL : aih) (F) oo 2 0 ols (loxie] il Slosd

1R /e /YF: e 2 )6 Y amio sl Ao gio £ 90 0 399 319 :

ab

g0l CudS ialy 9 hoiw 35 e

http://aee.medu.ir

1PA] Il ologd 9950 yguinS yawl pusd 3T Ll gls g JUuSy 3 ¢ ail39y ol 3901 Liild

0 ol Toual dlo_:_ml) @,
AY o (1Y0) cud b (o Voo o (IYA) 30 (o SV o CIYO)WT (|
/o
VAo (1¥0)csmbis 15355 dus (& Wep  (ITB) dumnSgyamd — (+/¥0) b (&
b Do cp (+1YD) onsl I Sl £ 98 i gm0 Jpao (/YD) Camsyols (T |
b Voo (+IV0) 5,005 1y 555 Gy oblyy liiay b Ky S5 3398 O Jalomo(+/YB) Carwyobi (&
16 Wi (1T0) ks (ood yundi |y STy (AT (5 5ladlnd (65531 GdlS b (o laols STy y20 50 1,5 3BT (+/Y D) Canw yoli(es
o | pS1F g e APy b g sl paei kw92l (oadled Sldsge (Siliwlg Sl wily AL (/YD) o eli(e
VY o (IT0) s Ly 3T 803 (sl 051 (59 (S yiSID
« /O (A YR @ﬁlﬂbgw‘ub}ﬁ}w 05; syl b.w’—(’/"é) ) MAS)J {a ¥
.18 (SIYD) S 03 S g i T 55 ygrbo 53— (+1YB) () S 57 (0
IO |05 (oo Jain T SledgSIge 43 (“COO™ ) 295 (ouid yus 3l (252 U950 4 ()5 9)0 50233 0395 (Bl o 51 il (o
N o G Ao(+18) 5,1 oo 455 hre T 40 1y sty b o
+18 pH= —log[Hﬂ =—logyx\. " =—log¥—log) " = —(~ / Y‘)+ f= Y‘/V(» / ra) alf
0 (+/v8)
B B B B B B )
H" ||OH (=" 5¥vx).T|OH™ (=" 5| OH |= =8x)"mol.L™ (- /v (
[ Jlom [=v" s> o[ on” |17 s omr = 7o (+/72) -
(+v8)
UALN
YO e (1Y0) ouw! (o
¥ (+IY0) (V) e (@ (1Y) (F) e 55 9(+/YO) (V) S 5 (& (YD) () eSS 5 9 (YD) D) s 5 (1]
AN
W o B NF o
N CIY8) JsSIg0 ol :COL(5) g (+1YD) (cami¥lgeS wol> SIOL(5) = (T| #
O VY o (IYB) 0,10 (6 pidion (Gt (e il oa uaso SO0 4 (STl Wiga b by 131 dod e jo 15— (’/TA)SiOY(S)(y

|"

" 090 axdo 1o guial lonly dnls




o Voigs,0 sl el 9 Spd oL : aih) (F) oo 2 0 ols (loxie] il Slosd

1R /e /YF: e 2 )6 Y amio sl Ao gio £ 90 0 399 319 :

ab

g0l CudS ialy 9 hoiw 35 e

http://aee.medu.ir

1PA] Il ologd 9950 yguinS yawl pusd 3T Ll gls g JUuSy 3 ¢ ail39y ol 3901 Liild

o)AJ CL..?:.@; dl.o_z_ibl) @,
/o E°=E.-E, (\/Y8)E = —/Ys—(=V/\A)=+-/¥YV ¢ixa) (| V
IV (1)l 00 dosST Ly 0313 Caaws 3 59,551 153 5- (1Y) Fe'™ yg0 (o
IV (1Y D)o 5 o & 3o 31 (1) (0
FAo U FF o (+/8) .l (5 e B b og SIS caomw a3 (55 o B L 09,5501 LT 51 (g5 o 30 by < 1)
|/ 1Y) amsl (C17) 3 IS (53 £lad 31 oS (F7) a 555 (392 £lad 12 5—(+1Y) iy 85k oy (1| A
e (IY0) a0 s (558 T 115 —CIT OIS b (o
A
A (1Y) asly oo oS (o
) AB 0o € (ITB)3 59050 Jalo ¥ o8 IRz YU Cogb Baii« ialw il 53 Ceoglin(T | &
16 (18)al g0 il 0 ST9n 4 COy Jio iy ¥T (5la315 0959 ol 7ue caales 309 294b (o0 (65531 B pan bl s 5 13 5(
WWer
.18
Fap (10).0,00 1HE® 9 JB 01 yiS 3 oy 50 uied 12 5(
b | o aY a5 ogh o el o)f gl oo JuSUid dgST auirogl (o5 yo g oz 4Y 9 9948 (o0 ST ek a4 3O (&
PV e (+18).05 Lias 1y 045 pliiw! g wiley (S 005550 Cawsd Y eb W (gl
VO | iy aS ol (IVD) ] i i oy Ay G 45 (595 O jlibiw] (bl Jumily 4 4> g8 b — (+/YB)(Zn) go,(T| Ve
(IY0) cawl oy cblas bl g Al yiolwST 69y 38 ool wsuy
+18 0,(g)+ YH,0(1) + fe > FOH (aq) (v
- ~ J %,_J
(-/v8) (+/v0)
AN ‘ )
(DR P)/TD) b3 (o5 STy (2l Slgo b &8 14 5(0
N2 [H+][F_} 0/ vaxty' 1
+ = - = - = o_f * 1
[u*]=[F] K, = iF] SK, e S Ka=o M)
(+/Yd) - -
(+/Yb)
+1d +
H / Y
"/a=[ ] oo MYBXN 8% (o
[HA] -/ 8Y o
. , (-1vs)
(+/vd)
YY o UVA o
" 0 g Ao 5O gzl glosaly dols!"




o Voigs,0 sl el 9 Spd oL : aih) (F) oo 2 0 ols (loxie] il Slosd

1R /e /YF: e 2 )6 Y amio sl Ao gio P 99 0 390 RS 31gd

ral

g0l CudS ialy 9 hoiw 35 e

http://aee.medu.ir

1PA] Il ologd 9950 yguinS yawl pusd 3T Ll gls g JUuSy 3 ¢ ail39y ol 3901 Liild

0 yoo Toual dl.o_z_ibl) @,
-1 CIVD). Gl 438y Cowly Coom 43 JOUs5 LoyS &b puao Uy Sory 48l 1331 Jole ali cLod Gial 3381 b 15— (+/¥0) puSLo,s (7| VY
B | Al (g o a8 iy 1 00550 8 Uyl o s Lod o 50 STy b el piE 55 Lod ol 50 Joles el 13- (1Y) FYB°C (o

GI170) . el
VD | 09 0 S P (B Jgo lani Caonw s JOlai g (/YD) il (oo bl LS pxe (A0l L 15 - (V) Wb (oo Sl
Vb VY o CIY8) b oo w33l B 03 55 43 (4l 5o s
AL (1Y ).l S 5159 japa (T | VY
*/® CIVB) il (o0 (gs T 30 JalS jab 4 9 ol (595 sl Sy sl K 4159 0 (/YD) (@) alolao(
AVO T IYB).0 0 (g s (2 bluy 3 st ST 50 (3 (Sl (g1 CBLE oy (41V0) 15530 (3T Giige, Cali( YD) sl Sl
YWY lUYY o
Voo oy gex el s




	d991024-1
	1

