Prs o .. - o 7
/90 s Chypliaiphe o agisly)

Cnsw'}w 29555 WYlgw cs“%ﬁé-’>

ol iy 9IS

)85 US> cubingd)l gl T 51y eole Gilojl 09,5
$6355 J= 9) 425595 o
L3910 (slas) az wauo)d (o b (uw Vs

U 1D o) ool 9 Kz jw el b Wl Spgwl

[ OS pul> 49558 j9) Jio c

)l:‘l..l).) 9) v.‘.‘.vl.:b.bo,.: 0
M S glodlgw g ey Jud=x5 (Saie G0pa0 b )S395 Zuzual |

O) Ui 9) wak) °
O 9) oy (64 9 b5 dauoyd e b

«(iges W)US Joad jo U g pA8as038 U ylxial pgiilgS (gldygline Ity Lois
1S £9,4 baiid g5

e blxiel g 9SS Gloazyids aeo  [m] .EE!;'EI

OR Sid 59y b 1S 35 (59 9) UGS U9d ea g oSl 1 A

I =|:'."'.|..
el
uantumedu.ir -r!i.’E
=7
1S Gyl @ aly 0 LS
@quantumedu.ir @quantumedu_ir @quantumedu_ir



https://quantumedu.ir/
https://t.me/quantumedu_ir
https://ble.ir/quantumedu_ir
https://instagram.com/quantumedu.ir

g:‘-f'a‘q.;‘?'/tf?‘@,“.?'/:‘:ﬁ#H‘S‘.‘PJt‘Sx‘.ﬁ'yH‘S‘.‘F‘Jt‘-‘f.ﬁ"/:‘5‘.“3:‘9.&3&9.&3&9.&3&9.&% R

§ch YPT/-Y /oY anozr gno PV éx;jtiii%@k&wwm Dﬁé

¥ N ¥

ﬁé 1 Y o lods 4z 80 I wzjlj&iﬁw )5!'6
5 é 2558 il e B3l ?5!'6

W
W

¥
¥

N DG
)G [ %5 pole ialo T 09 5 J %@
DG
DG ¥

ST 3907 Sludo g LOLKEINS (53959 5wl gw (390 3T
PP Jlo gt of = Jof S gd

36 3}":1? S5l ooy | oyl U | oyled 3 | Jlge olaw | Slael Slge | o, )5 é
5 £ aids FO £5 \ £ elidcan )
D G — DG

¥ ¥
¥ ¥

% [ 3l (giko 0505 39031 (3] ] [ G lmo Sl (pilo 31 ool ] ﬁé

g g0 (i) Oy o il (il b g ol jlxo lo3lo ol 5370 b el (Sgo g k> ol olad 511 39031 6315 32 31 ) (o 9 Sy UN) ) p2 & Yo )Ll uiSS ke 3>




Y axio 2 ke ol 0,8 = pulidbums

ol (3905T Al 30 Lol ygua> e A oy ¢ ) Jgar Sl i y0 Lol 9 lasins 30 pas ¢ ol )5 cdbgls %

S5 o §ylad (3091 ooy e JolS AT b oo b0 & )i b o il
235 JrS 35 5 £ Nl i i85 5 ity VU el &4 3539 15 SV 55 i (palloglo 8ot U 1
oo dal Y15 a2 183 (g9, 5 oad

:Las!

(2,18 51,8 W8 el a1 8,8 aSCal (£,3 L) Tuwl BoLo cplliv 9,8 S 8 40 (s SLolgoiinsl 8,50 )90 Wiy )
ol ooy Jado dozmosr lalgruinl 51 (SS9 b (38,58 o0 (gl (s A
NS5 eilaid S 518 (03,5 Aaal )0 45 (1o s I oS Al (svo o0 i
il o 0uid 93 1 395 (o1 9ly (ol G yb 3l ey &b slao yee i
ol oy o (S olgsinl 90 b 3,18 K95 8 y0 (0lani 4 0 o0 (ygiw laylgsinl I (S s
v (f ¥ (v V(Y Y QO
(SIE 05y B 0 F0lglyd A3 50 (oo FT b b 4 bl h)le ol I ik pguas s Y
Tl Cawryd 0550 plaS 3,10 1) g (g il
Saisn e w0 & il el osi 5l eadg )l s b bl (O sleadip )l 9> )
g oo it orae sloaiBly sboaSid Lawg logiiv (] ;0 by 5 S 25 (Y
DS o 2Bl o 1) (3165 Agl b das pe plail oy 555 Sl 5 (F
WS o hy 4 E9 leard Sy o5 ilicon (F
fuml S oL ol g plgr 050 SO L bLI )l jo Oyls plas - ¥
e on el (e 9,935k 5 g5l b iS00 SG 0 | Sty Ba8 0D, &S S99 ()
g g0 gl p Fmlin GloaBl haug | pastse S oo obul ) 45l Glaw a5 Sge 90 (¥
Lal 65978 Fg o GaSl lled Gl sd o0 baplainl 5 laazale b)) coly & (Sge 90 (F
g o0 Mg jdgms 80 bawgs (usl F5e slu(p ) aely sladlg 3)lgs slaaisl cled a5 (Sge 90 (F
tams a5 Cp QLS 13 (5598 it wial b b e jg0 plas —F
550 955 ATP sNADPH (Cp (LS )5 ()5 cos aiylys asilon anl b ol 5o ()
29d 0 33T (5,955 520) 0351, s o COx L plals jo slazsly (e syl aiibon aiylys el o (¥
33 on 42213 4S5Vl 55y o3l Jomo 3 COY lsa CAM (ol )5 05 s sl 3 DI sl ool o (F

Syt S s S S b i iy, O AL 55 0 s a3 Bl il ol 5 (F
2158 4 45 W10 T 51 6 S ST ot gaaT 1S g 0 sLis s 45 gloole oyl ylo0 e 31 oudins aiid 5)lsp0  —O

A5 o0 o )90 plaS (Cawl oul Sguzxo ols

A5l 0ad 4l Sl 5 sl 8l b S5 el Sn il (2 05,9 53 )

25 3g7s oSS slaaisly ol b JUIS desT sy 59, 00 5 o ik 50 o (Y

Sy ool S50 oS il el oS Byl slopa sl i s 0 (F

gz oyt cilizee sloplsil & 10zl 38 EYols 5l ey T o5 (F



T axio 2 ke ol 0,8 = pulidbums

W3S (o0 o8] 3 (Ll i 3l (i sl 1) o 5eeST g (2198 Slge Y @olo owyd OLS CLMLIL Galle -7
fad 0 (gL Wl iy SO 50 [y ity o] I o (S 519 0590
15 53Lo 5 59,5 SolS pbans 1l
W ygl 0 092 g 1) (Sl bausmo 0
iloods ablsl S5 pws by iz
A iy By 9 gl 2 lo Hglme i
\(F Y (¥ Y QO

oS F g Cwll Jol> 00l plas 0,1 51,8 il (i sa(p93909,5) il (595 22 O yg0 Slagy Syl B8 L -V
A B C A B ¢

((Canl Y o pld bucpd i «——» Caodle) Sl
X

a b ¢

®
=2
e

>
=
@)

A B ¢ A B ¢

A B a b ¢
-.—.—2— (f ——o—o— (V¥
- 7 - 7

851991 b (o die 31 (AllS (5551 (2 yidions ol (512 45 (63590 b L) 50 9 (wyd LS Ol b Golao -A
Faw! gamo 0yg0 plas (WS o0 solaiwl lwgio
Syls calis ol ys b,k 4 e gl ol g, Lk ()
o ol y5i35 4 (sima el 5 B3 B Sl L5551 (Y
Syle Sy Ll b eSS > bl Jas 51 (Y
Syls Solas and b edSul g5 las 5l (F
Tl S jOU (o S 50 SO AT () g) Cawgl s 305y sASL L LLG )l jo 0 g0 plos -4
Alazd F 18 Co s Cangy ddlaie (o ‘Leﬂ don ()
Ngd o Cguite oLS Lidgy 8L Llolu 43> ‘LQJT don (¥
Sl 1y ol 2 dBle ad 2uli3l 0 5 Wsd oo meends Lodls il 5l sy Lasid (F
fapo o0 gl [y pludl 3o ZW 51y 2289 0590 pluS (Jgamo jobay )
D0 oo dslsl 09> Cdlad 4 laesd jo lasl 8058 g8 gl (49,0 b0 LSS L lejen (
i lge 02 gt o8 iz Banl; slaaY «edlisds 5 JSs b lojen (V
o5 gd HCG (50,50 < g0 slaisly oy LS b lojen (¥
e je0 ol 4 (3Rl a8 Yy jee JoSis b Lo jen (F
1) 650U ymn 3500 (s LS ol & Lo (Sl Syl 90 (93 (M 00,5 SO (b pludl o N
Flaw! §0lo A8l (1315, ,0 g0 wir .09 O,lg B & gddlno &9 4b 316 WS 0 b
WHISH 8 H (6 7B = cwgiw 0,5 4 1l
"'\5)|°)‘)9%"19w6-‘°“)°~%’
)90 () S plew S5 A 3l iz
510 518 (Sl 5 3B e (o Az 50 ©jglame 01
\ (F Y (Y Y QO



F axio 2 ke ol 0,8 = pulidbums

€ ons 30 ol 2 I3 dpadlo &35 s BLS 1 50 3530 plas
IS g S (5 00 & Ced (2500 e e (Dlindis 5 (ol jga b ()

S o i (] 3 & Ll 20me pmo CermBgn (ST & e JLail 5530 e o (Y

ol @SB DIl ey ST ALD ) dy Sl (i gee o SaaBge eS|l G jame b T 1 8 s (F

alnys @yt Sl ay (ST AL @) S (2500 oo Sepmyo sl fee (Sloo G & ST (p0d S b (F

Er bl s i olml 5l &5 (b AiSTg 4 4z gi b g go oLS S 53 (2, Candl o iiSTy b bLS ) 5o
Foy o0 plomil 1 (0 L 51 i a3 52 SO 50 8590 pluS cadd o0

Seolind (oS JiSse oy (V >z 5l oland 095 9,5 ()

S57n Js9e 258 Loy 2SI 5l eslinad (F >z 5l Slandss JoSdse 295 @g> (F

Sl oIS isnd jglmo 01923 (il WY (3 ewdd L o Vg0 S yideo (S g sl B glasYam §ylgi0 4 azgi b
IS5l ;0S5 4 &5 Wl plaasl ()

oty LS5 glazale il gloazsl 5l i, (¥

lasd, e a0 Jbsle ;o T slaasl (F

by e w0 4 (ol Slxdo G5k 5l gl bl laisl, (F

00,510 Blai (390598 (2l 4y 25 Gl 90 pIUS A2 (a8 il yr 3l 1 (30 595 (§ o po Wilgi (00 (ALS (19098 (£ 95
iy olS ;0 050 By 9 99,5 5 day OlaLS )3 4ty slml ()

g LS o (Bl sbaalsz al; g JI Glaasl ) e SWIH(Y

5 sladile 0b) g g 5l Cailes g ladils (S5ailez )0 Lo (el (T

ogee JHI3 53 &ils (g, 5l 65> 5 (29 QLS o badiler 33, s a (F

Sl gumo 059,190 b 0)90 ploS «(F92 )0 slaaisl (pguas o

sl iy 0 y3lme (59 i) dileo Jabo 51 el (03335 il 2 Jobo 1l

3,13 0929 (59,0 Wigw LT RNA (gLl 30 slousgilS g Lo 50 10

gl g0 il LT ol giean 50 gliin G i g Loy by jlogmiol glouigidSsi iz

S 50 5l 51 g A L sl giceal b 295 JS 9155 09,5 canmns 31 ol 56, P ol 3 oz y 1 punlginal 2
«z» (F €O g &P L (Y «o» g« (Y «» g «z» ()

ol 36 3590 IS 051 (530 5 Cellad &S (gl 3o 31 yuf 42) JLuS 53298 G (A pluil o S 32 L bLIf yo
WS o0 S)ly e (A e 4 A sl S @bl 95 Shigie (O

318§ 55 BB 9P ST Jo udib 0 VU o (Y

S oo a9 | gl ST aih gloaze S n S5 (T

WS (oo 5 ) (bt (S95 slaasl (F

-1y

-\Y

-\f

-1

L

-\v



0 axio 2 pele (halojl 09,8 - (cwlibians

Sl o p ) &yl plos )l @lai Vg ) o leds s S 4 cad a5V o) Kb wazgi b

(88)

&

() Jsea (¥) Jseo
ol (Sobe 9,0 JI slad slaws iy doaz polaws ¥ gV 5 0 ()
Sl (6 xeS A Slass ) S cws ¥ S (Y
10 0a2 g St LSS olaws 4 ¥ gV 5 o (Y
Ol (g b dels slaws ) S cws ¥ S (F
flaml @oLo (o yo QLS 53 ooz yho 5 S o 2 58, b BLI I 5o Wyl plas
Sy)ls Saildy e gl 6l ()
ol 558 00T S e 35 &S S p (Y
sl 4zl 1) Wl slaosl oy ey b 05 s sy (F
sl pdllire iz S 2 ez (G95) 990305 5 s (F
Cow y3U il g gl 31 0 ySoe b g jLSLw b bLI 1 53 9550 plas (o yd QLS Oledbl & azgi b
el
I I8 Craigaie ol 3l (o0l 5 ALold b (01995 D) o3ep0ly (g il oo ) 4y (puigeie i Jlasl 5T 50 ()
55 o 58 o 5l o) sl BLold b baooke sty Slind clrog S «lind LS 5l oywlS Wge wazil 4o (¥
Pebsr o5 lalresle sy 4 3Tl Jled oy - mads ooy L35 IS i (g o (T
B9 se @B 5,00 BaS a1 w1 Jld oGl 5l Blasise g5 93 ol Ha o (F
fand &) 525 990 Wi Sl ¥ lugd Al j (ot po LSl udly gitamw el j9liio &1
ol 092 gay 4l Sl (s )0 laisl dxins
055 JSb sur Llis (S sa(J9%s39) dmaS ) sLi jl eolistwl b i
il o a5 ks 50 e Bk (5l jlas iy 3 2 SLB(J 5 39) A 32 i
gyl 31 90 ((Sudigp g jI Hlaw sbvaiws ggl>) slailgw! sSolusl i
Y (F Y (¥ A4 YO
fars oo L 1) pludl o (b gl 99 10 I jideo (g 0390 plaS
Sl 58 it glme JSC (B pae sladil> (o5 0 ()
g oo ablal aiin anad slaonis op Bl g (V
WS e il 1y Lol 03,6 Sl g (F
5 o 3 (51,348) dizle Amanla by e o (F
il a3 3 590 IS 0018 (suilo 5 iy 3 i g0 Ciblone ] 13 51 45 s 31 (K pgeas y
el ooz gl s 8ol 4 ()
Syl 18 el o e mle b wled o (Y
Syl 18 atign GloS a0 O jgle o (Y

el 08,5 p.aal)é B8 cac glaals, o slely o (F

-\A

-4

-Y.

-

_YY

-yy



§ axiio 2 pele (halojl 09,8 - (cwlibians

ol cawlio )y jyle JuoSS (gl 090 plas -YF

L 18 55 (g3 o) 035 Ty (ABIS v 3045 SWATP o 35T 51 s T daidd ¢y Ll yo»
Aol Cawd 5L 0 K g mSIl wilgs o - slis (F Silw oo by |y a2l (6550 @y aue - (slad (Y

B (qeigi}) 9903055 3 B 35 Jalo i y95 b A5l omm 31 oilondly 815G (JUIT oL 45 4l (53 b YD
S omdld oo domod 035 9 ol w35 (6l o5 o0 1) 9503055 pIAS il AB 03,5 &ls 6033w
AAB BB (f AAA §AB (¢ BBB ¢sBB (v ABB ;AA (
02185150 239590 Wz (BB S bawgi Yl oud ainSl o5 Gladiwgy (Il g JLS, 4 axg b TP
!l Golo (L8,
ey o0 plil 4 SYeb o) e H0 g g yu Al
38 50 Sl Cprozr SOl S ot Jolge 31 (Ko milicess o
ol of slaaz g2 U g 0wy ST yuniw sl il pllw 47
| 005 g 50 00isS )8 sl Wilbo @y by yo (g5 il 31 glailia o
Y (F Y (¥ Y T O
S a3 0 IS Bl 4395 155 ilr o JS10 53 51880190 Bbolin a5l 239 3 5 S &y g by T
o) 50 09590 ol g sl G jgl a5 5l 39> o ¥ dddaie sgu> 0 ()
Sgd g0 3)ly o 4 lal cadgan

K({ Lo b1, oy slaansly LLS,1 a8 s s a5y oo oF ilaie sq0 o (¥

) s> b ‘
IS (o0 ol 2
() ) sl BLS | 30 oS mas b b aS ol 09y (i o) dilate dgas o (F

)
S oo eny o So i 4 |y (aidgen a5 8 s D99 i oV ddlats gu o (F

] Cawyd g Il SO o 32503950 ows b bLI ) 50 oyl plas’ -YA

2518 )13 955 Al 0 S o S (o 90,90 45 losd o ()

Syl JhE o ny e ccwl Yo leteinl S8l (ST 5 aS gloas ya (Y

ROWAPUEI g Je IS PO VES LSRN J RIS I N PL 0 E7 PV FPL g PR

ool 3bann S e (9098 B Lapiions S oo il 3l 055 4 1) (loske izl a5 sload ,a (F
g 50 )l By ATl g (£ 98 g lhund (s (STl Wigwy (298 o 20 4T S BB Sl LBy 4 azg b TR

(g o0 4385 51550 45y SLET Jomo ey a5y 49 A (o9 35195 sl 99,39 Joxo) ems! o y3b 8590 oS

elise o9z (Sl Jslse a3l et cnl 5o ()

g oo ddgi 9 Sl Jul> JoSdse g5 93 e i5u cnl 5l am (¥

sl (53570 3l Sdlod (gl oS 055 oo ST S 80l o5 (i cnl 51 RS (T

Sybicn Jo 95 5 HmalSyan b oo 3 3ok 51 LI o5 555 e slonl JoSge (95 e ool 5l 3 (F
93,18 laasuin a2 jlw oo |y oyl ol GBS A5 WdwsS jo I s Y

3,13 )13 0% Ggjee Sl g leazale Collad sanS Saales S50 5 0 ()

B5d g0 Sl 58l (ouleal slo)ls) atlare ol G 25 L (Y

2yl |y ol ik &8 o g (b (2lpid slaclad o (F

WS (oo @i ) SloS g (S 5 (S (F



V axio 227 pale (aalojl 09,8 - pwlubiams

flml cwlio 23 Oylee JaoST sl 0590 Wz (o) QLS 50 oz sl slddiges azgi b -T)

(599390955) 5 pl JuSid jo w3 o 418 milee 1) e a5 (S b0l yo (g LS le i >
LIV, I 095 ddgl Cdl> 4 Canud a5 050 i

L3 5l (an 28— (p3)909,5) (Fpld SO haid :
P9l Job 5Iyls - Liod jud (s (pg3909,5) ipld i
Loy (a5l e 95 g1yls = Low sba(p3)909,5) (el i
Gglise pogyilw Cardao Jlai jI— (p93g09,5) (Fpld S s o
Y (Y V(Y f \Q!
sl a3 03,8 Abloll) oy (lgduinnd 5 (o2 ) gelans &5 (Gigny LBl (o095 2 (2l &1 S 8590 IS o landl o - FY
iloads abolol lgscinl jie Lawgs a5 sl w sl sloailoles O
Wlzd F 8 S8 LS s ehitel &pody a5 cal lssel claazsl (¥
Syl sl Slguin! gladsd saxin slvo o> g0 j0 a5 el Slgseinl jae (¥
Wl 8 15 Slaseil die) 5ole gy 5 35 yallaeie & gods a5 Cansl Slyeinl slaaisly (F
il S 0L (6 59gldumn 5 9,2, (pguas )0 8590 plS (oo LS GleMbl 4y azgi b -TY
Odgil LSl )0 oS g Sws 5l Jols slaos gl 8 glgl a5l eolail (A
o] By pal gilusly jaliio 4y Cun o (g5, 2 utS Lams )0 g0l glaaisly Laid 2SS g (ol 13 (Y
Sl slepls jleslanul b Sluil slacytiy n g jshaie 4y widnsS AL Sads 4y oS 98 Sems JLsl (¢
o o)l myl (25 gl )0 S g Seans s 5 Sns 3l slag 5L g5l 2uiS Lo (g3lueslel (F
Sl o y3 3590 plaS ¢ Lais y90 (Lo sy 41 gl b .add oo LA 1) Hailr (oo 95 0,le5 oBws I (Shide pj 5o -Y'F
N y S Th5 sl N5 o ¥ e B ) i ()
Dy o0 S8l 00y g MalS g oy gaes ol ¥ idu aslen ) isw yo (Y
YV PR CEP R PR Y L R PO f*’—‘ Yo ise D F ase o (F
D55 50 Doy 2138 vlge Lol Cda O isn ailea ¥ iy jo (F

® 9)

Ppas 33 bl Yl Cuowr &) Fo 0 580 93 (g Hloid &5 @ 1) g i BB )0 (5y9b 1) WhwgS o &S (Fyg0 0 YO
Sl §3Lo 890 IAS (39 00 Jilio uo 0 3w &) iy S (2l e o ((ygmaS) awsl 31 (L ()T 50 & oxo

S5 go wyee Shoo pie 5l ot (¥ 2118 lis sy © e )3 ()
el jgle lis ledbl &gl o3l e b (F 253 )18 65 omb w9 bl 4 Cens (7

3138 (o yol oLS Al y ddbaio jo a5 ljady, LY glaaisl g (py39T) Cawgy (4950 GBAISL S yideo Sre -YF
Flawl 393090 b 5590 plas iyl
510 glel Al ) Cawgy Al i
W10 S (2297 655k ]S 00
2 JES!  eoMoaw o9y 4 ) Slgw wiSlgs oo iz
318 0929 s P ghw ALD ) g (S | azio 5T 8ylg90 y0 0
«E» g «O» L (f «o» g« (¥ «Z» g «o» (¥ «» ()



A axiio 2 pele (halojl 09,8 - (cwlibians

] gz pio jobas 2 9590 plaS bug) S pilae LSl dtwd 53 () Gl el Wa],8 (pgeas 5
55l g5 i sl cpl Ho laaw 5l g5 ()

ol 53U o aBl gluaslen 5Ll ol slaws aslyd (¥

el ald plddgl S pme ¢ s b olend J5S)ge (o5 s (Y

Dgd e fale s g9 o 4 il cnl )0 e iy e (F

-Yvy

T Cawyoli 3590 plas Wl YO 4lgn wils G 0 oliSosd Jolpo b bLI Yl 50 -YA

el 00,5 28l 0 wudy g (6 yidon Hlaie (LS Sl |y glaisl  b0g5 dely b Zl 5l e Wilgty a7 gzl e ()
)l (505 bl )| iz ya0,90 80wl 5 glaaSl L cans aslol 5let, S &3 > wilgn a5 glasl e (Y
ol ol dgzmgay iz 898 (199 53 )l (Gulog S (Sialdys sla(pgigns,S) (ipld a5 el o (¥
2,18 0uiiS il 5 glaaiBl 0g5 Bkl o (sl (pg3909,5) (el dcgome S lyls a5 slaiSl o (F

29 897 g0 plido 9 Kb (2 o Loyl L 0510 Wjlae plaS (o0 DLS Wledbl 4 a2 g5 b g Jgomo jebay
S 0 oo sl ol Aedle disly

el 00 ol31 GT J5SUge Ladd sl dan 5055le slaasly oo (STyndl dige JSis osSa ()

A 5eeST g G350 10ty Lol sl g (sl y90 Ll den (F

Slaasly csﬂ bole 95 Ay Sy Codlad Cys APHIN an had (¥

Siloass abl>l lad g0 idbgs lawgs Ll 5l oan lass (F

Soplas ECORI v 5T oS a5 g jlwdibunod 86 a5 Uo 51 glantad Jlail jokiio 4 o o yd GLS CIllao b 3ollao
flal Jowlo ) (289 glaSwd

T C »~ R TT&er .
¥ YYDy A A A%
1% & > >
O & & o \ g
2 0 o ﬁ *I'_ >
Ll o B
K>
‘t{ ~ o $3laiilen £33 : © n
Gilwaiilon £, < v T <
< \’ " “
")
TC
pATT » N o) "
G s ¥ (2 PN
PR Loy, o o > by
A [\ I n v 7
. « sl v o>
oyl a A oy
oailes £a o
Silwaiilon g9 i = > Silwadilon g o
> K N A T 0

Y (F Y (¥ Y fO

¥4

R



q axio & pole ‘s.v.olnﬂ 095 = ‘s.wl.\.ww)

] gz (Ll S2,5b 809 531 (e AL (0 J Blgl S 8,L 50 Wylee plas

Ayl g p 1) bl bole gl 5 dadsg ()

QS oo 05ls s (I e 4y | slge (Y

Al 18 el glazale &Y & jgloxe Ho (Y

el S35 Ay 5Ky S sloe 4 sl IS s s (F

a3 &) ol S ST pIAS  lao (95 4 Gl ol 51 LT 293 5 3 41 2S£ 95 Pz b
355k (0 Wl ool (2lord (slime Slemil B0 ()

259150 28 > 4 1) ol 55lme (49,0 @le Wl cas K0 (pa dam 0 (Y

BB i e e (laesi S SLid sy 5 Sl s S S b LS (Y

SIS i 555 slon i 83 4 IS ol 11, LA Wi g 1S, il (F

390 IS 325 SElad 3l (1392 (Sow (8 b S (o0 91 VIIT golinil Jule (s b oS 55 5 loms (£ 95 (o5 59
€ onsl Jnional

B 5ole 5 ol y 5l el sy g ()

B ol g lew 53y 5l jlows ey Wi (¥

A b 2 g ol joy Sl plle i3 g (T

A Il e s et 3y 3 ot 5 o (F

§ ] s 3 (S o0 Jodad g5 aild 33 4b 31 45 Gaigl LS 31 aiws T b bLS !y wyle plos

Ligdh 093 slaaisl S ye el (ganlp Gk 5l oty e bl I pan Lads ()

S g0 i Dl b pgise] (e Oygonr b 1) 093 5l jge (355 el den (F

A (6,005 055 0 resl D ygods |y olS (gl pane slge wilys oo NP3 san has (¥

WIS (G e Bl 00 i 928 Dldgge 5l el b Ladd 4ty B yb T o] el (F

B9l g adgl gy y1) yloges ol AL Sgaty 3 0o Sino (Si9as (g kot £ 98 Wiz &4 1y (93,8 45 0T (56
ol o o> 59bas L j90 U i 49 493 b 3590 plaS B oo LS 1y 038 ol (g5l o0 5T
J‘LB%-" 055 5% bl B oasal g5 S i Y isy 0 ()

" (f)\ el ololis
) iloads 0l igus 1 lo Sy Ly Jolome (sl Soly ¥ isu o (Y
) FOW PRV S u§~>b Jo¥se g0 4y (3ol o) idw o (¥
‘/ oo s (0L 5 ks b 0, b1 loasl F isw o (F

-f1

—fY

—fY

~F¥

~Fo



g!f%?/%f&?’/&}fzt‘s‘&wH‘S‘.ﬁ'yE‘S‘.‘PJ!‘Sx‘.ﬁ"/t‘f.‘&;%‘x‘.“?/ﬁf.?:t‘?f.&?/tﬂ.&w R

ﬁé VEX[oY [+ dnos oo P v ééjﬁﬁ:ah@h&ww;,o ?5?6

¥ N ¥

?’é Y o kol am b0 dJ,Sjlj&iﬁﬂb )5!'6
x L) ¥

2558 il e B3l

¥
¥
¥
¥

DG ¥
¥ o 75 pole sislo )T 09 5 ¥
P DI

¥ 0

ST 093907 Oluwao g OIS (539 55(( ! pw) sl (90 3T
1E ol Il Caingmd f = Jof Cgd

5( Mo Se5swly b oylos U | ojloud 31 | 15w Sloas Sl slge | G, 5(

S Ty 70 ks T va ¥F v S| ) AC
428 YO 235 Y0 VY. \id Yo s Y

56 L8 4885 - 75 é

¥ ¥
¥ ¥

96 28,10 (Lo o oo (3031 ol Cmnd jlmo Gl cpiilo 31 oo lasu! ?56

g g0 i) Oy o il (il b g Coml Lo lo3lo ol 590 b el (Bgo g k> ol olad 511 39031 6315 32 31 g (o 9 Sy iUN) g y2 & Yl )Ll uiSS ly 3>




¥ axdo & pole (Shlojl 09,5 - Sy 5ud

ol (59031 Al 35 Lods yguas> U & jods () Joua Gl yuiie 4 Ll g Slasins Z 50 pas « ool )5 cadbgls s

395 Jiwo b ylods (4099 yluwSy ( JolS (BET U oo 915 85losls b v, ol
T® JyS 05 g £95 (Y5 dx 180 g doliziwly (YU cauds 4 39,9 WIS (YL 0 Zyjuwo dbglo s,lels b 1,
miled o0 dnli Y Igus A 380 (g9 2 oud

:Las!

P9 Xy =AM 16 50 £ =FS dixd )0 g 51 .Canl CS o )0 paiiinns (o p Sl e j b oo -FF
Sl plas ST 5o T (yloj = o Wolro il Xy =Y M K0 yo ty =05 dlax)
x=vt—¥f (f X=Yt+°f (¥ X=Yt—f (v X=Yt+f ()

Sl (FHp ST ol Kb Gallao (S (o0 &5 1> X jee (59 ol QL b &S (I o ploj — LS Hloges -FY

m
x(m) feawl pgo 4l F o ouls b cldluw plp wiz Jol 4l jlea j0 oud b cdluw il Y_T ply
S

~
—

~
—

~
—

o v \ t(s)

dﬁ’-’-ﬁ YOS 5‘&"35""‘56"}”)"’ sw‘ &M‘)bé’) G.ASP Jl’ )é VO 3...!3| &.J-C).Milgggfts)égﬁ OM') —fA

& 4|t 6|— —t|—

—
=
~
—6

m m
b S e82 V0 (Sop @ b g 9 V0 (o 20 led b Jgl 46U By oo 50 Tkl og o0
s s

b 45 Blano S Al B 55 il yaams oailoudly ol y1 F oS o b 45 blano Jgl Al by 5o 45T iy

Voo (f do (¥ Yo (¥ VYo (0
Sl g V U oo ce o )51 .l SO0 Balkao (oS 0 CS 5> X jamo0 (59 AT (5 oo loj = e g Hloged  —FQ
v Sl e yd 3590 plaS t' G0 330 0 wdba ol

a>o 4 V>o()
a>o 5V<O (Y
a<o 4 V>o
a<o g V<o (f




Y anio o pole iala3T 09,5 - Sy 5

- - N
P85, Ykg 39 51 .conl plngl Gygmilnl i jl Foo— culig Yoem Job @ jualipye 4 08 -0¢
m

m . m ) - -
(g=10—) fum o0 yho il dizr &y 348 Jgb S <85> ¥ ol 4 95 GLd b jomilio] g oS’ ol 30
S S
Y¥ (f YY (¥ YA (¥ Y5 ()
Coll GLeh b oy &5 p> 9 990 9,1y o &1 Fy =10 N (58 (5955 9 Fy = Vo N a8 59,00 S @allao -0)

m
Ol b e (S8 52 Aoldl jo U o il 38 cygi g ooz | F‘- G930 -] 0 gdd Cawly Coomw T—‘_

S
m m
lF\f (g=\°—r)?A$SCJ).>o&9‘&J.ST—T b
S S
F,=toN Yo ()
okg ——
go (Y
Yo (¥
fo (f

93995 (i oo Cu i O/ Doko 3 9 WS 00 9395 31 9,429 3 (5 ¥ P12 4 93995 Sy b 5 B py2 4 Sgmals -OY
C e . e S km - o km -
P37 & 9395 (il pow 3239 b gio (RIS (G918 (3 s o0 Vi = —(‘"9?)1 4 V)= (‘WT)I 3
Sl (999 gud > 0585 0 Do 48 Fo kg
¥ex10l (f gxyol (¥ 1Y x1oP (Y Yx10® ()
3 g, o d ol S5 Billae ol T ()] 8 55 8,90 45 0ol Kodlod ;Kilugi o yloj = 50 yloges —OF
X (cm) TS o0 yoee X = +Yem B 31 b opdgl 6l ,Slugs € ddaxd

T

5 " Q
ty T

o T t(S) 7 (Y
T \/ T
f
YT

— (f
v

Ul (Lo 5 Job 10 X j9om0 Sz )0 Tgo 9 w300 (LIS (yloj 3 glabaxd 0 1) (cwgdow Eoo SO g b -OF
y (cm) Flawl Cawyd € g b @ ©lyd 5,l,0 090 plus .0 o0 S > (gloas
w‘).s‘).:rg.lbbb5au‘)aggs)u.s(\
\ /\? c/-\ el 605505 € g &l &S > (F
° \ / x(cm) Sl T J9Ja )g‘)gc5a:\Lal.§ (Y‘

- v ! T Jg-la as )-3‘)-3 b 9a alols (Y




F anio o pole iala3T 09,5 - Sy 5

o5 &1 35 318 (! iz SIL Job 4y guidy JIB 95 Agd jo S 4wl V) il (o5 58 SO 50 g oS
gl 0)l920 5145 (g0 31 (AU (SO o9t on 1) Tao 30 3,10 41,5 Algl pl S0 pw 50 AT (Slodigids oo
hwo 39 cnl oot (lo) 3L S o0 yome Vy (i b gl S5 10 glap 31 5b 51 a5 ol (o290 51 (55540 9 9,35 o0
Tl plas oaigiuds (oS 5o
M -V)L (f M -V)L o+ (Vy + V)L « (Vy + V)L (

YViVi ViV, ViV, YViVi

| Caw y0 0590 plas’

\

L 8 Sy zlael Gl (srgee UL 68 ()

g oo o3l lag )39 (a5 (rani 9 (Sloi (2LOe iy (omablineg xSl lgal 51 (Y

DS o 6 S el s Slolien 4 Sloh 2L SKe jleoliinl Ly (g3 (5)Le (a3 & pwg,d lgal 51 (Y

S o YTy 055 donbs (STy3y oS o9ital b 5 055 o Jon 355 o 51 e b el Sl 8 ke (F

- i) - c
e b ol Canslh o o Lol Y—p.m b 50 ol Ze0 Job 9 cl bxvo'Y Hz M 50 59 woluw
o

m
(e=¥x1o" —) tcunl
S

¥ Y I N
—(f — (¥ — =0
Y Y Y ¥
ol S )0 3590 pIAS (359,008 ol 6132 9 2SI 515 510905 50 591 (0iT Jo Gubo
Ll =00 & by o 55,50 515 o0 3L ()
el =Y 4 bgse (6550 515 5wl (F
Syl 18 as Sl el o el g mSUN BBl sles o (Y
gl go FSGO3 9 o035 e 4 A Sl Ll el n 8L (F
BB & ygonlys bl jlxe AN =) gla,laS bidd udS (0,8 .00 S8 n =0 5 50 9,8l g e il )

-4 . o . . e g "o, s ..
ge=1rxVo T C) fawl Joj iz i ylo |y (S Zg0 Job ¢y 5olisS g oy iy &5 (bo(ygigd 4 by po (555

(Eg =\Y/#eV

Y, oAx1 0 N (f YEx oA (r 1EY X Yo (x 10Ax Y0 ()
R =0, 0V (nm) " Sl Wo¥,NM il aid) plaS bs o ez zeo Job

(n'=Y) Wb (F (n'=v) 56 (¢ (n'=¥) sl (¥ (0= 0) gy ()

wiy 0y3 93 Jolg b Lawg 50 (S Ul plase (S 530yl 51,8 5000 51 5 em ALold 58 510, 6,5 90 JSb @allae
fewl qy b5laem g Gy b5l Yem Alold 40,3 93 Juolg b (g9 slabati 50 (o oSl oo (S »ly
[ ®

qy=fuC qy =—suC

5
Y (f (Y -« - O
Y v

-0

Y

-ov

-0A

-84

_;o

=1



O axiuo & pole (Shlojl 09,5 - Sy 5ud

1155 il st 4yl el cio oS5 ol dws 50 Gy = —Qy =Gy =Y HC o)l glooyd (JSb Gollao —FY
Kz ) g o,y A (S uSIl g9 (Soi )08 518 Qy g Gy Hb Jols b bws g =—YHC L .u5,0s

4 Cewl Qg b 2 0,19 A (S9SN (595 Sy 2l
\
-
f«éo Y
v
Jr .
\o
q'r ar ar v
\/;
— (f
v

"_,T amiis p old g pusS loz (5 45b 5115 o318 S1.cawl Yoo pC OT‘SSA“J;LQUQQ OUF G cud b -#Y
i on I39! Jaeslen iy (35 35 ooy (55T s il a3 B0 1
VY (F 7 T Y

) 55105308 o0 6T 5110 A by qeuiS Juog YY0 V. by Bzl 4y 1) (B 550 Sy 90 By —FF
S a3 bl plogi B0 el Wlggls 12 lilar (B pan @y sle 9 W5 5L j9) 50 Cel b Lo @y 5yl
fewl plogh W (65 (] B o (59 Yo) olo
YYoooo (f YYo (Y \fhoooo (Y VPhoo ()

el L (SloyT (5L AT 20 (5958 < )lke 93 B 50 9 (Gglune LY (S Sl Cunglitn 5 SBJSD jo  —FO

T Cawyd 390 plas

R, Ry Ry
® A Ry s Ry lacglis a0 ol ggomme (V
| R¢ el R\c 9 R\“ LSLQ;;‘“B&" ‘;)..49 u‘&’ Egoxa
g ’I J5 5 Re s Ry lacaglio 5l 5,0 (3yan g (F
e Ry s R| (locuglin oo )55 ggome (F
o Rf S R‘~ LsLb&ABLE.A ‘;J.a.o u‘?’ Egoxo
PO Gw‘nn‘i»\.;?‘ﬁ);\ftso@u)i @MNT}‘J@L’R&S}QS})‘A&)O 4
A'A'A% \“
—
AQ "
\
e -«
2fQ v
$Q o V(¥
7 r=10N




 amivo o pole ol ag,F _ Sy 58

B FooG Fhpa S51e8y cumblio lowe poges Yolom als 4 a0 JSC0 & oble) dils> mhaw -FY
Sl )w SI o dil> L"J‘ }‘ Y v Mw )la:d .é)‘é

YExVo (F ¥/Ex o0 (¥ \YxVo (Y 1 Yxve™8 ()
ol plaS B g A alaiis 95 ;L M1 .aiyls 41,8 JSBU Wgl 9,0 ko galo 98 ) JSb 50 —FA
s Ypgh (1
\
—pgh ¢
_— P, Yl
\o
—pgh «
7 s
F A :
! o (V
v
P / v

pY = Ylp\
Sciign ooz 6551 siley 3L ol 59 551 ol 433 a8l 0y Y0 o ilaj 3L S 3o Kdgo Ky a5 54

Clawl ABl gals o y0 W (g B pao B 3b 5 Sligo oy il ovibo culi
YO (F e (v Y ve

aly ol g00,S Jl il (Slo 8l gbams (59545 ygigm FO (yjg & o> & F=Foi+ Vo <ol gopm -Vo
(ol ST 53 BISY) Seawl Jg5 w2l (nl 18 9 )5 WS o il d = Yoi &l

Yoo (f doo (¥ foo (Y Yoo ()
< kg.mr . )
el plas’ SI ,» ol S ol Y KRV FOWK SE JRUPIT I L TR
As
(Pa) Ju (f (T) Ss (¥ V) eds (¥ wb) 25 O
| Sl plas’c 5 SIS 30 (b s Jolo s g9 8 )l9 (b liog il (593 <> VY
“— ()
{ N S g — (¥
(guiigy) © (¥
(guigyo) @ (F
s, LS Sl ) 2 J6 sl ?-A.béso ‘_,Lw 3 @;.wl.oo 'gl.,\S o SSE vy
iR ¢ Aciion — 4SS ()
) L 55905 (¥
=¥i2 ) L ae UA’L’“
e ,/&55\’)5 l).LgQ (Y‘
\Y'E 4‘/1 _§>\'a‘c Wb (f
S5




Y anio o pole iala3T 09,5 - Sy 5

0305 dglouww 3l FooMA U > 51 .Cawl o2 4 03 &il> oo glyls Yocm J,]pc\;‘sabo)i Sldglowws -V¥
—y T.m -
(Ho =1¥X Vo V—A ) Sl gl iz o sload 51 530 3 Wghoss (950 (omablido gylawe (5532

Y/f (f YE (¥ \/Y « v
ol aly10°C o Goludo a5 Cawl gloy wlp 0iS 20 10°C uid;da..\au 1) =10°C & Gylnio a5 by -V

J -
(LF =YYf— gc=Yc=¥Yoo ) Sewml & oy plp i Of oy oS 0 Joud $0°C

g ol & LC
\o Y

Y (f £ (¥ — — ()
v Vo



A axivo 0 pale (Shalojl 69,5 — (couds

STy bl 3 mt 9 BB e 3 ST 09800 a3 Jol5 Hebay SOLCly 55 Jgo 0/ cmsys S )b S o V7
S0 5t yd Wiz g Jhoud 031,341 T woyd B0 geuissy)lg Oy 9 CO (glajl5 Jgo o/ F 90/A i ity
(9 503 plonil (6,505 (JiiSTg g 4id 5 i )3 pdyUCalS yr Lo 1S Tg) Cuws o JuSis SOy 1) B,b (19,0 535
SO,Cl,(g) - SO (g) + Cly (g)
YCO(g)+ Oy (g) - YCO (g)
YV (f do (¥ Yo (¥ Y0 ()
3 e Ay ;5055 b 330 90 IS VY
€68 1g 0unSTi6d 0,8 5 Jlaier g € e oy] lao] mlaw o Silo» ()
€y 13T ST o (nuSilo? § € pan) o slos Sl uSileo» (¥
o5 198 S35 S5 koD 5 € o 55ani 15 oy rlar (1
oy g slod Sz (Skeo? g €0 S lan S lgo (0,5 55 laior (F
] oIS LT Aolro &3lg0 1 s D g Lo STy 43 Slg0 (g yiogaS gim] il pd & goxo glis —VA
a) PbyO¢(s)+ HNOy (aq) — Pb(NOy. )y (aq) + PbOy (s) + HyO(l)
b) KNOy(s) + C(s) +S(s) = K,S(s)+ Ny (g) + COy (g)
¥ (f Yy Y (Y V()
590 IS b3 s (yLi sluuy HLid g Lod 4 Iy cilidio 5l jl5 (sgime Sod b 4 oudosld Ui 4y azgi b —VA

(He=f.C=1Y.N=1F.0 =15 . Ne=Yo:gmol ™" .cusl Jgo o)) Jolro 0,5 o) fem! Camys

4903 5 yloud \ Y Y f o
5 co Ne COy Ny He

5 gime

ol V Eged sl JoSge Lot pl 93 oF Eges slagsl Lot ()
ol g YY/F plp g ) Sgad 55 pox> gl 90 F &ged 55 poe> (V
el ¥V &iges 0 58 o> pln VA ¥ g sladiged ;o 515 p,> 500 (¥
el V Lg0i 35 poem pln ¥l oo 9 ¥ &gl 55 o> o yo Ao ) diged 55 p > (F

0390 plaS w300 (L B°C) 55UsS sLalos p 1) Gl mroww GRMINRI &5 1) Jguzr @ azgi b —As
(N=1F.0 =17 (Na=Y¥:gmol ™ ogd aid,S Jlai)0 s gy Il Folro) Samsl canw y3b

G(OC) o Vo Yo Yo w‘ od...‘faﬁ.w ‘(P M)O Do le.?bo ‘\”AOC 6Loé )é (\

o[ ENaNOy | | s [ e S ez AVRTC sles oy ol es o0 o (F
‘OOgHTO

Lol Pl oy ply VO 0alds o

N0%C 4 Y0°C jlonispw Joko p,5 Q00 slos s L (¥
IS (o0 gy Si p 5 A0

£ S NYD 10°C (glos ;5 0ddyow Jsloms 5 VYO g gl (F
sl p3Y e




q axio 275 pele (hulol 09,8 - (cowds

Tl Cawyd ouliodls slaaigs ghas dlali 64l 0 duws lio plus’

CaO > NaBr > HF > CO (v K\S>Na,O>H,S>F O

CH,COCH, > C,H,OH > CHCI, > HF (f CHCI, > NH, > HF > N, (¥
b onsl 3380l (3l 32T ! (gl (T3 Aolsl sl OPPM 31 yideys el 55 Jokro o punT il 51
Sbod 5Tz s o (L byd O g Suuwelal O jo 1y ¢y fumns 5 g .88 IMS] 45 couiod]s jloged 43 a5
320) Saidlos 03 cJslxe ¢y ppmnT CBLE S8 b oyl 3T 6 by (pvpmmnbas 8250 0z iyt ot 85 4y gy
(0 =15 gmol ™ 35 a1 J1i 33 0,5 Sy plp bys OF oo o

"R fo (O
_1; \v/¥F = Yo (Y
\ VY >
T T. Yo (v
2 ot ~ . V0 (f
£ o/ \\ = ]
o B e
\\;‘ 0/f
a
l—} O/Y
6 Yo 1d Yo Y& Yo Y& Fo ¥f& o
(°CO) Lo
. - . < Oou HAid & g 40,5 AdLsl 1 4o
ol Jo 0,5 ) oxigd Jo o5 00 (:0g S po odigab o (40,5 PADLE

sl g o (Jgo p 2 i (V) Jobowo 2 5 (V) Jslome 2 gl ()
o7 2oy Sumd byl 90 )0 eaish o (Jge cdals s (¥

! )J‘)J sdj.]o 90 4O 0&9&&
Yoml Yoml oxigd o Jgo cdale el Chai B, 93,0 393 50 P> x> ST (Y
") )

S o i 03l SO s dacd L o
g st (V) Jolomo (g0, 20,0 Rl Vol Joloeo (o0, 20,0 ciigh aBlal K0S, 4 8L g0 Slgios ST(F
3B e g ool b pao STP Ll o 50 (5015 25 YANY i 9 29 3 (bsbone JolS (i3 gus 51 )5
2 a2 19 e adgl boldo 0 bl (B pan (y5uST 5E paxe 5l yieS yid AAF (Juolo aansl50 (25
(H=1.C=1Y :gmol™) el 039 (s 9y Py
Yho (f Y o (Y oo (¥ o/ FY ()
Tl Cawyd 3590 plas jo  coil & lads dwo o
oCa> K (v ywNa >, Cl ¢
reS€ < S (f ¢Li<¢Be (v

-M

—-AY

—-AY

-A¥

-AD



Yo dziuo 275 pele (Holosl 09,5 — o

HCI Jolxo S Hluio b FeCly @G &gos 0,5 ¥IVA g KMNO¢ (@Il &igei p,5 Va0 JoSTg 51 ;51 -AF
W (KMNnOg(S) pols wuo o il wuoyd Ao ply ( iiST3 8030 g 09 JSis MnCly(aq) Jgo Y)Y
K =¥a.Mn=05.Fe=05:gmol™ g aijlae (iiSTy Usleo) Sl FeCly(s) ools woys iy
(0O=15.Cl=vs,0
FeCly (aq) + KMnOg(aq) + HCl(aq) — FeCly(aq) + MnCl, (aq) + KCl(aq) + H,O(1)
oA (f Vo (¥ WY (Y 0 ()
Sl Canyd i 51 0590 33 (529 pIS . Camld paie (9L Jgur (5o e 31 (S 8oyl 15 hwogi —AY
O30 g Sl o 38 9 Shol sagiilaS Slusl £ gyl ol il Cnd 5B (SLoyg iUl slands a5 P & 31 (5 yuais
€l B ply ol Ggilo LSe35 35250 S8 (g2 b (3] (o081 e gl g ol b paie (295 Jgur 318
an3s it [ L 5 B ez o 055 5 aelr 55080 0
Ll (23l Jeaz 10 09290 buinST (p Sg98 a5 (3L (Y
ol (29l Jgur 53 995 895 5L (S8 &5 505 3B (T
g oo ooldiwl 9y095 U 0,8 5 0 aS 635 bglxe 3l cezx> o0 O (F
YAo bod (bl p,yS o) YY Jol5 (55 g 51 ol slo )5 51 .canl —AR0 kJ.mol ™ Pl ol (S g ‘5.JLJ -AA
€09 50 3131 Loy JoSokes’ Wiz cly9 J3o Sy 55 g 31 e (381 Y0 OC 1 pinagll 505 0 8
(H=1.C=)Y:gmol ' . Cy =oaJ.g™.C™)
YYAo (f YYFO (¥ YYYo (¥ YYYO ()
el Cawyd 090 plas’ -AQ
Sl o YY(2)+X(5) = XY (g) STy sl eole,d YY(g) +X(g) = XY (8) :iSly S1 ()
IRVIASS AR ST 1 K
0 3 X (8)+ oy (8) > YHX(8) 5Ty wasb oole,5 Xy () + Hy (2) > YHX() 1y 51 ¥
ol 00le )5y
4 5 Xy () + Yy (8) = YXY(8) :as5ly caily 1515 X (8) + Yy () = YXY(g) a1y S
ol 55
Slg oo «XHy (g) = X(g) + YH(g) 515 sl 15,5 XH (s) = X(g) + YH(g) : sy 51 (F
IRVIASSIAR ST 1 K
ol s yuw b ouionls (uSTy ST .05 o0 diumn )0 s yid ¥ 355 0519 Xy 55 Jgo ¥/F 9 Ay 55 Jgo 0/A -0
AXy g Ay byl cdilé ggomo plp Xy 3B cdile aido win I g g JolS 4B Yo Wae jo g
(.0g dijlgo STl Aoleo) TClild anlas 3a2 g (wiSTg B,yb 40 315 Jgo doz o p] 51 w9 Sa 0
Ay(2)+ Xy (g) > AX(g)
YF .0 (f YF Y0 (Y WYooo (Y WYY ()
Co9u o0 (4l 2 Y 32 J9o SIS L) STy s s (LS o cJole oIS il coubiodld (piSTg  azgi b -A)
Zn(s)+ YHCl(aq) > ZnCl,(aq) + Hy(g)
&9 )l ial38l o STy bglso 4 O 0,5 adlol il
ol 255 sl 59, 14T 5l oalisul 1o Aol 0159 0 Jglomo il 38

«o» g« (F «o» g «ab (¥ «O» g 4o (Y «E» ¢« ()



W axio 27 pole (ool 09,5 - conds

JYCuyO(8) + Oy (8) = FCUO(S) : STy 1o 0uicS e i Slgo 31 (K 4 0uibodls «(ylo) = oolo Hlador Hloges -AY
Jsis OT(g) 9 CHYO(S) Jo& uﬁ;&f‘g 3 CllO(S) ra; 9/'? ).ﬂ Ll bgr o (5 pd O 3&».3).) d).B SO o

0 (0=19.Cu=5F:2m0l ") feawl Carwyd 3590 paS iy oy

- =Y
ofof - —————————— ——— -&w:‘d.&,;&é)gJyYX\o x‘ﬁ&ﬂ‘swﬂ(\

——— A eotasTy GLL & Yo 0 04(8) Bpas awgio e pus (7

o w‘d.wé).s)‘u.]):kb@\o_\‘
-~ S el o % 5 CUOS) s bagio s s (F

o/o\" ——————

o/oY [

(Jso) o0bo yluio

o/o\ _______

|
| —

| > el 4dBs 5 Jge YX VO Y;e‘)e‘@lalaWO
‘ .

(ol € ansl om0 3150 AT couibonld JaSlgn il 4 azgi by —AF
o ITO sl (el (ol 09,5 aw g Siigs,S hole 09,8 Sy gyl ]
AN N\CH‘~ Alp il ()5 sl 9 o3gp el GlulusT sus g re gox i
2 Cowl —F
ol oGS G| Hlous 2l 32 (35908 9 (255 L Hlod Wl i
sy rsicis jlab b il gle 4lgd sbawign jleb wali o
ol ¥l il 59y Gigml
«o» g« (Y €y g «o» (¥ €y g« (¥ «o» g« (3
(H=1.C=\¢ N=1F.0 =19 : gm0l ") fcusl Cowyd 3,90 plas  -4F
oo ez wdl pln d(Ghole o 90 52) vl Sl 257 JsSU90 5 JSII J5890 50 025 slapsl et ST
el el (Jgo 02 51 i (S
F5o 07 5l S csled (oo o2 bl ply ssliss Js¥Use 5 (maliss JsSse 10 (25 slapsl Lt ST(Y
] oyl
ROV PPV PN RVON B P SPURR. SR TFTIR SURVPPURR SP S - KSRVON [ RV EE IR ¢
el e (ST 3l 42 85515 3929 (39,00 @3l S oS il 2 sl y (F
Jalxo 50 duml Sesiw! Jobss cdale ol 90 (Jolmo yo HF Jolei cdilé (ailSlas B )5 50 g crero lod 50,51 -40
ol 05 Wiz ol gl Jolomo 50 (9l 99 52 gl il 1/ ol coasl 559089 000 Jolono PH 4
(C=1Y.0=15 F=12:2mol " cconl ;id s ply b Jgloo 51 o p2xo)
HF(aq) = H*(aq)+F (aq) , K, =8x1o "
CH,COOH(aq) = H" (aq)+ CH,COO (aq) , K, =1,5x1o~
o/ YAo (f oMo (¥ o /APY (Y o /ATY ()



W amio 2% pole (ool 09,5 - condd

| Cawyd 0590 plas’ 4%
ol VF ol desT Jolome PH. ggezme il sl S0 Ky L 5l L S0 Ky 5100
o s H (aq) + OH ™ (aq) = H,O(1) 1256 Sy 050 b s 5 ol g i Aobas 7
ol 35 35 e Joloma PH 5 (53 ol 5 s «Sliigol Joloma PH 5 (53 ol Sy ke g Lo o (¥
039002 mro b el SIS 55000 Jslore (20STy 9 S g 000 mao Joloe b S (55,000 58 2aSTy (F

2l alie OF 3 Jslowe (s (slades sl b ol S

§ ! w30 o o 318 s ol 18" o Jglomo STy Cas aw sy o (s (55T clile g Lod po -AY
H,CO, > HCL(Y HCN > HCOOH ()
HNO, > HBr (f HF > CH,COOH (¥

GV ¥ 30 iy ilSlazr G55 90 30 HY hnid auasl 0,5 ¥ 9 HX v sl 0,5 8/ F il gloo 5o 44
€l anw y0 i 8130 390 s il ol [YT] b [XT] S1.igibs0 Jo slalte

(HX=#%0.HY = &0 :g.mol ")

sl oS HY Jolors 5 005 S35 (55,008 S5 e (gl (slodslons b e 518 (B ke (25T5 50 (O
e HY sl sl K 51 55,5 HX el 6l Ky g ol e Jolone 50 sloygs Lo s pH (¥
ool HX sl Jolone 30 b Js050 il 51 i HY al Jslro ) aJ5SU5e clale (¥
el HY Jsloro 30 51 ot clale plpy HX Jsloro )3 008000 (5wl (F

S 80 plaS wdd o L 8 lailiw] Sl Jaluw S o 1) e cdale O i aS couliosld jlogei aw azgi U —44

1 (2538 X g A) sl Cannyd Jabus o391 8,35
ETT EC(AIT/AD=-vssV o, E°(Cr'T/Cr)=—o, VPV
et E°Mg'" /Mg)=-v,*vV , E°(Zn"*/Zn)=-o,¥sV
1L
3
Xm+

P (@iSs) b

Y+ - - e
3,0 1y saruST i ¢ Jokw ;0 (Cr 7 (aq) 5 aiil 59, 9 p3,5 e Far asilys o X g A ()
5 go alolee g iSIN Y, OAYEX V0T X 515 5l Jge 0/ 0F (b oas sl SIS Jslus ) o (¥
Sy oo LS A &5 > il ey et b g cad 5 SgS (AT A) 09I EC (XM /X)) 59U B (F
§ ] Caw 3oL 3590 pIS (3T Aoleo &jlgn 31 s coabodld STy dy dzgi b —Veo
KOy (aq)+ COy(g) + HyO(l) > KHCOy(s) + Oy (g)
el 00,5 pzi a1 YY Egoxo )3 iy )S GL“WS‘ SlasToae (
Sl VO il 00,5,8 seslaiz (le) el e as 1Sy el diz (o) JoSge Hlods s (Y
ol OS99 Lgl.asw.’:" qu,,S\ AL (§ > B> ﬁ‘ﬁ ¥ ‘Q.g)f 6L%3‘ ww‘ AL (G > R (f



W axio 27 pole (ool 09,5 - conds

Tl Cawy8 090 plas couls 0018 sld Jgluwpus & jlailiw! LdlS Jouily @ asgi b -V
E°(Fe'" /Fe)=—o, \V , E°(Fe'*/Fe'")=+0,y¥V , E°(Bry/YBr )=+ 04V
E°(Fe'™ /Fe)=—o,0fV |, E°(Cly/YCI)=+\,*aV , E°(I;/YI )=+0,8FV

o Uoles &3lse 51 s Fe' " (aq) + Fe(s) = Fe' (aq) : 2Ty 1o slge & yogeS gl ol Egoma ()
D9 o0 plol gxm jsbas g Ll 7l
T = s, Y+ . - . .
o) oles &jlge 51 o (Fe'(aq) +1;(s) = Fely(aq) 251y 50 slge (6 50guS gl colypd g (¥
D9 0 plol (gro jsbas g Sl Vgl
25 S ool iz 5l (b 50 plgies ) walS AD) ol Jslowe 5 00 ey (F
Lol Qo yop g o] 31 Sals ©a8 5l seS Wy e Saels o a8 (F
! Cow yo é} 9 W S)Lg)é S)90 ﬁ'»).s -y
ol Gamgs oy LSl 5 gamaw ki Sl (O
Al aleS h LS Le g0 jo g el Blad Fu g 08 (alls eedw (7
2510 0929 A Juue 5505 (5905 atile (slaSds (o (sla JgSUge 5 el plate g sl (F
AlFY:(S) 9 NaBr(s) b 2l AlYOY(S) 9 LiF(s) a 2l KI(s) 9 MgO(s) @nbgﬁ ‘_;JL»AT E 900 ;‘ =)y

F ! o 30 A Lo |a|..\5 wab e J’.')'?

c>a>b (f c>b>a (v b>c>a (v b>a>c (0
byl 90 50 <A(g)+D(g) = AD(g) , AH <0 :( sty lp 1y e0)glyd Jgo cdalé puudi () sloges —Vof
A (el Lo :T) Seanl Caw 30 O g0 p'.\f A2 o LS waldio

S5 g0 iy AD Jako A ko (il icb Jles 05 T > T 0

T
// Ty bos §f 508 Ty sles 0 AD e sl Lid 53 Ty > T (¥
T

[AD]

T sles o K jlaie 4 Ty sles jo K jlase cos g Ty > TG (¥

RUSV S VS BT S

yLié (atm) > e coaims STy olge Jlade ioldl b T} les jo 9 Ty >TL (F
b ol K
sl g0 LS (S 75 L9 1295 (Sl UL Juno g (5315 Sy ¥T plas jladia 140
Oy (f CO, «v NOy (v NO o

- Y e 3 - I~ o : - S
)Ln.w éMﬁ‘)‘?"\"‘%‘\H ) LS“‘)’-U ‘sl.bo)o)b.w Egoxo 4 H ) ,_gw‘).y‘) ‘sLbo)o)Lo..w E G0 -\

Sl { H 55 ool 3 gl yd

oo (f ol (¥ V(Y YO



Vf axio

S poke ialojl 09,8 = oud

. . . 4 .. P PR 1 . . . =
ot 4 X 5)ly0 0590 plas bl Fp7 X paie 3l g5lul g2 S SI alyl 5o ¥ oS Samm ST )Y

¢! c‘.w,ols

sl 00 53 a5 51 T il S &Y ds oS el g 55 ()

el =0 L s mSIY o 1=V L s S0 slls o] ol b b &Y a5 53080 (¥
ol 7iaS i SzsS sl 00 b 095 09,500 slopais Sl )] 6 i STy oS dayate (gl o 55 ile (55180 (F
Wz oo (L |y ouiedls laaigs g SISyl o arY p 5 (slagyg sl Hlad 45 <15 Jgur 4 4z gi b

G el Lay 5 ) sbcyg Al Lo Foamnl Cawyd 159,190 315,90
1=o 1=\ 1=y
AT+ 5 Y °
D- f . °
Y+ 5 \Y b
X A A Vo

bl DyE b DyE $lg oo D oSTLE o1 26515 51 Jool> 55,590,8 (lonis Jgo,8 @

el iy o 29UT Jgur pais oy youldlS glagyg mSIl Hlod b D paie Sud b glagyg miSTI jlods @

WS o0 G S (S Sl Gl 50 9 0,10 suues Hlislw ccwwlio bl pis o D g A STy 5 fol> 30 ,9l,8 @

el il (29lS Jguar 18 09,5 L o ¥ (698 (o031 due b 29lS Jgur 10 X 9 A paie 90 o b pais jlods @

o (Y So (F 93 (¥ aw ()

(] Cawyd 390 plaS la paie (29Ld Jguar o S 329 8,5b50

355 sy 03,558 55 5 055 &gty si s |y alauly 5 ol yolis den w3l g, Ll ()

] atein g1 83,28 s 2SI T 4o alauly 5 Lol sloyais w3l _alrands )8, 89S pend (slayg S Jlads (¥

S 5 Bos S Gl Galed 5 com 55 S alerd olad jleog)S Sy polis 83,88 5 2SIl Gl T (Y
w‘ 03 LA&A-MJ ) AJY

saodls Cad b slays Sl Lot g, o led el iy Sl o LT w31 P &Y 505 a5 e ,5 yolis o (F
el )J‘)J oof.i‘..é ‘5:51.&” U“""‘)T 5

P12 Gl (S Ty plnil cawlio byl 50 451 .09 g0 dium)d g yid ¥ Byb 5,9 NOYCl 55 Jgo 0/ 07

)Ln..’;’: 9 Jol:.’:’ wb u.\.wb ,o)f Y‘/T? ).3|).g sYNO‘-Cl #Cl‘- + TNOT :G}lf Jobﬁ LYIRY vovp) &) omoﬂb

(N=1F.0=17.Cl = Y8,8 : gmol ") Sl plas . Joles <l 55 & 5 19,5 65 s se

o/o\c ‘o/o\c x O/Of ‘ 0/0/\ Q]

o/oA ‘o/o\c (f o/oA . o/oA ¥

-+A

_‘0&

-1



g!f%?/%f&?’/&}fzt‘s‘&wH‘S‘.ﬁ'yE‘S‘.‘PJ!‘Sx‘.ﬁ"/t‘f.‘&;%‘x‘.“?/ﬁf.?:t‘?f.&?/tﬂ.&w R

ﬁé VEeY /oY [+ azoz gumo POV ééjﬁisjah@h&ww;,o )Sré

¥ N ¥

¥ (rocem]) Lo ¥
36 328 Gl o O3 ,5!'6
3

e | e Finel Sl g ‘“mfé sS‘S)S(;S;“‘;*T)@OLaSé' S
315( V¥ Jlo Cuigus )l Jol g9 7%

¥

DG
)G E o275 pole ialo T 09 5 ] DG
3
DG ¥

5( ks 55wl Gloj | oylads G| oyleds 31 | Jlgww Sl ol olgo TS 5(
S Jlsms Y0 VE- X Y- o, | ) S
wids § S 7 Vo0 V) o TR

o5 .
D) i) e

¥ ¥
¥ ¥

ﬂé [ 418 o 0 w03 gzl :l [.M}@ogwwbjhéu&ml] pﬁé

g g0 (i) Oy o il (il b g ol jlxo lo3lo ol 5370 b el (Sgo g k> ol olad 511 39031 6315 32 31 ) (o 9 Sy UN) ) p2 & Yo )Ll uiSS ke 3>




Y axio @)@'pghs@bjioj)f_@élg.)

ol (53031 Ak 35 Lo ygud> pus & jods < ) Joua Wl juie 4o Ll g Slasins 50 pas ¢ ool )5 adbgls

395 Jiwo b ylods (4099 yluwSy ( JolS (BET U oo 915 85losls b v, ol
T® JyS 05 g £95 (Y5 dx 180 g doliziwly (YU cauds 4 39,9 WIS (YL 0 Zyjuwo dbglo s,lels b 1,
miled o0 dnli Y Igus A 380 (g9 2 oud

Ll
e Joldm dgus .ailS o0 adad gladadi gd j0 1) S0, Yy =—m—X bé,y=—mxr+mx+\ e -
oo (Y V(Y Y (Y YO
. . - \/— \ \ \ \ _
S Caw! ﬁl.,\fa Hlado (il ng (a)= Y g(X)= - | X| x f= {(;,—\),(;,\),(—;,Y’),(;,—Y’)} STo=ny
\ \ \ \
— (F — (¥ - — ()
A A ! !
axio )| sl plas 40 copew (0 u»i) sl B>a g y=YAaxY+fx+B e s yo0 Bsa S1T-ny
3,10 1,8 wlaize
ol (F po (¥ pss (¥ Jsl O

)
Sosl0 518 y =0 sl g y=—F YL &b (pl Jlogei Yy = Ty_x &L awld jl (b slade Wiz gl3la -1V

) (F Y Y f Q)
Sl plas 2+ b laio .cawl Jg3 ST (2,b) o3b ;0 Y =(X—1) | x| &b -1
¥ ¥ ) \
— (f — (Y - =0
¥ \ \ ¥
Sl plas (=) e .cawl F(X) =1+ ex P2TPX 0 Jloges ) JSi 118
A Vo
P (\
q
y
™ A
T 4 ; 4
\ 5 5
\\ " v (
%
— (f
A
. . X+Y X+Y
Sl A0S A ylio il y = X+ AVX y,ls b Al y = - SNy

f
q(f ¥ (v Y Y QO



¥ axio S poke ialosl 09,8 — 2L

T
Sl plas tan(?—a) Hlado .ol 0uls (pio QU asgly oy s S y0 —NA

A
v
f
10 "
o Y
> Y
¥ BRI
f
f
v
Y cos(YFA®)—Ysin(1OA°
Sl plas — ( ) ( ) Wyle Jol> -114
sin(Yo Y°)—cos(YaY°)
Y/Q (f —Y/Q ¥ —O/a 4 0/& O
€415 (—T, ) o3L 40 Glg> wo sin Yx—fsin’ xcosx =o bl Aol -1V
v (f 7 (Y O (Y fQ
X
feawl plas’ y = Y cos(—) Ogld 0,90 .Cawl Yy = V4 sinaX &b loged oy S -1V
A a
fT (O
FIT (Y
Yo (¥
Yo (f

Sl plas )l‘i:l‘f(x) slodo wicwd F—g g F+8 &g jlogei () Sl —IYY

A A .o)bd = ()

ol / f-g Y/YA «

\< """ ° e Y0
/° N Y VO (f

v

-0
\4

a+yY[—x
Sl plas’ lim |:3—xi| Jool> sl lim #z—oo Sy
Y [a R el b ¢

-\ (f V(Y —Y (¥ s ()



¥ axao @)@'9#6&&}105;_‘5‘&%.)

f el plas % o ool dinsges R 50 F(X) = b[x" —ax]—Ya il g

\ \
ho (F N\ v\ -2 O
f Y
3 ax_\ - . + . - -
?CM‘p‘Ja)‘m.CM‘wL»A y=‘~x+‘ Wﬁ&MWJg‘c\Pb)é YVy—x=20 bs
i i
— (f — (¥ T YO
4 \

ol labiznd i Kol Ll =11yl [2Y,0] o5k 4o F(X) = (X" + )T (AX+1) &b bwgin yuis Kin]
flawl plas’ x = —Ya akii jo &0

—A (f A Y —\ (Y v ()

ol IS Y = X' SIYX Y 2l s proione ylokio

—v (f —q (¥ —\Y (Y —VF ()

20l 59 ooly 93 9 BX jemo p ol (s 35 45 p30 g Jgl sloassl 50 @ly Julaims (325553 Colime
JUTT 1 VU Sl pIAS 0315 41,3 15 JSCb 43 oaibodld gl o g0s
7 Y ()

¥ (Y

¥
£ (f

\ 4

pow SHlz 9 Jgl SHly e sresld (1l 51wl YA 98 2l oo 4 pguw 9 Jol Sl 25 ool (sl
WA YY, ¥R, ¥, FY, a0, Ya+), YY,4 Sl plaS pau Sl 51 55 leeold (Sl by YF il
a\‘/a (f O (¥ Y\//\ « Yo (A
Sacily b HUS €aE» aolS gy 45 Cudigi el o0 (952 £ 4l Wiz «(g 5> aalS gy b
Y\ (f VFE (¥ VY (¥ YF Q)
Caiiss il 9 (olgio oyl Slacl Jlois! oaS b . omS oo ol yy 1y ol 3

\ Y A A
—(f — (¥ - —

2 Y q WY
S,Q,o?,wéje,o\“‘@T 3).9‘.06J.oL.ﬁaBa.}.rqgw|}.n)§3).Q.oAg},.w3).e,ofc‘;gisre,ofd.oL&Aé\.pq
B a5l ope0 S g med3 o0 518 B dxa 53 (00,5 Ol 0 jp0 Sy Bolal 4 A Ar I Cewl 30,8
¢l G’T B axs jloadiz s o o Jloso| plos b . oudS o0 ol
O/Y\c (f o,YA (Y AR o, ¥ ()

IYF

AL

-\Y$

-y

-\YA

Y4

Y.

AR

Y

faml 500 5 (535 @250 Ty S alali pIAS it 118 < (63 9 2230 S, ol 39 C(0,=1) 9 A(Y,0) bl —IYY

A AA A Y
—2) (f — o)« — D)« %)
) (9 =) ()



O axio &y pole ‘s.walnﬂ 09,5 — 2L,

Sl o1oS AF gl ojlail .ol AE=A g BF =5 (AD=1F (5 JSb eMsYlg5lsio 5o —IWE

A
D Y
VE (Y
E
WY
|

ol o105 AE Job i BC (53190 BE als g 5,15 £lis )| BDE o 53 151 ol jlanoss BD (5 JSCo 50 —1Y

A 77 Q0
Of (¥
E T\
Y/F (F
N D
B Y
; o mth
, Sl pla5 YB+) ol iy B= = ——— 51 -v#
wo
WY (f Wy Vv Jr o
Sl pIaS A asgazo sbac! slasi il n(AUB) =Y s n(ANB)=¥n(A—-B)=ftn(B—A) ,5 -\¢*V
A (F o (¥ Ye Y YY ()

aSlo was olue Alss pgd g Jol WMo  gluws Alid S pgo g Jol WMo @ valg F (40,5 adlal L 1A
sl plaS A5 g3 of N alos OIS .09 0

5 (f Y (¥ A (Y QO
Y
VX' 4y 4+ <
Cal oo (@) oo vl F ool sl F(x) =4 VX TVHTR XY o hpq
ax’ +0 x>
VF (F YO (¥ Y (Y 5 ()

el plas’ a ylado .Cawl wlow XY+yY+\“x+ay=c o010y (0,¥) akii o Yy +YX =4 ks -\f.
—\/() (f \/() ¥ —\N/a 4 V/() O



P asiio 75 pale sdaleil ag,F o ouslids e

Boudied Juild wian 8 S8 Ll st llinngs dlbslig, alaf p ~1F)

SRSy gloyB sloddyg 0 450 5 gl 1y B8 )

Lo gy Lt asT collad K0, g (glo, 8 43,9 40 o Kpaj (¥

i dy slo )8 435 93 5,95 51 g (gl Bl (Slaadys (ousad o LS o (F

(108 283 115 44 (gl 8859 5,8 5 RS, (ol lasyg it 5 (F
Tl aialyd olas Jols 2ol 3 —VFY

Bl (Tl dd g gas o il s Sd(Y ety aba el KLY L RS0
@ rles 1 6 pFsle 5 Live S (5 2 il 0525 (F laSiow (391 pdglideds 5 (VL Slid LA (Y
Ulgaus 5 b3lyel F Oleye 5 L 31 (Y Olmesye 9 oLl OV UlgasS 5655 5 1 O

S 108l Sl 21 LR b ol Sl —4PR
‘5':-6-3; )..oaLI.c )529- :.O..L.C:J Sy JL‘;- o (SLQflA (Y t-Tal.;.AS .)‘5.@ )j.oé} 3 Ls‘il.ajfj Lfijf)fb 61@..\.2.&1)5 (\

olaeS Sl jga chin g (F 8 Slge ool JLad 5 Les (F
$ g o dliinl o Juogil jopi aid dugd 30 Comai 311 odls o b F399 plas —1FD
Vb SBasl 5 093 g pdg S (¥ LeyS 5 (225l o ok Ceeglite ()
Laome b )55 le 5 LoS i 4 ol caglia (F 51 FaBaE i s Caaglie (Y

Coiils 5,90 IS 51 il Wlgh oo (bidy puid Kb Calt &y 5,0 cbolail yo Lilgilicule YFP
sy 5l oy 3 6,5 L5 (Y 050 etk Cote 6yl oy a5 SlaLE 5l aslizad ()
Ot 3 3k R eld 392y (F OM 33 piyrte pais 39neS (Y

Sariomd SLiadis clacadles aslgs j1o,lge plas IFY
e sl LSas 05 )] sladeda o)) 392gas ()
o 8 S glaal g oowd Aalyl ey Fap0 855 Zes (Y
o,Slen 1585 lncKivanle 131 ouilysl 5 (oo lacendls LSCas (¥
ol Doz (oeslie (SLaSliw LS5 gl dgaz aZugy LS25 (F

Cosdows coge 53l plsd sllo Kan (p) Soluimn) slaaiys plus —YFA

Oleit = S G b w9 9§75 w555 e Olnl Y b oo 9 3 el Olar e - g O

&35 Olnl il 4S5 15,0 wgie 5 5,0 (F Oleg = S Gl - i o ST (F
el Loy € ge 2 pOlL! gl O, Le b Oyl olus -YF4

& Bl S £9i A

o8 e yge 095 311y il g aliiws JalRT W36 a5 sLS b

! o e 07 0V 3 yiaS Ll s af Calide gl o b 1,5 plad ¢

¢ yb.a(f VP b ¢y a
3 0SS 0 yuk 13 05190 Ao caljly (yailS 31 s je0 b Y0

il s 6 ool (F glad Sllugiazds (Y il 65,0 e ()
sl o ooty (S o Ty fps plaS 50 (6559l < guamo oyl 30

bsgle 5> 53 Cugb) 5 (Fi)h - eslie Joloe Slge - o8 SIHLS - s S ()

YU gl g dgad Sail e 4y o8 Joloee dlge = )lgh,8 SIS _ putes S (Y

) g g9 ouilendl I b censlin (gLt = Bl ey 0 - e ST (Y

w8 Sugl) 5 (Sl 925 Zule 4y 3b 5 Loy Joloe dlge - lawgie ugagn - S 5L ST (F



¥ axio 75 pale sdaleil ag,F o ouslids e

Tlnel 2oLl U S Utigeme) slooliasg; p1aS agoor &1 23 3l iy s adgl (6,105 Dogue 51 g 025 S y0 -10Y
b5 3l - g NS gy - AalesE o (59,55 e - IS0, ()
S3ome 6 M8 0gm) = (59,57 0n - Uile B - Al - (6 M5 g, (Y

Sdona (59 )93y - habeyd - alily - Aale o (5903 (F

2 5 iy - it ) - e - 5395 0 (F

o g ol aiiolo OF asi U alg) puals Jlo 3o 151 il oo g e 4 1y (ome il e pie ¥ yhad 4y 481 glalgd —1AY
C el Al 5y conSlopio diz algd 31 (5 ygme OF (20 il (55l Aot 50 Al 2 yie ¥ ety b
oy (fF AT (¥ FYA (Y Y, A0 (A

§ e dudy 1 i (i 09 g 5Ll cainly S plas asile adliie gla K us o diliie S o —OF

=5 K w5 e Sl Ko SKiuwdals

@

41

i iy A i el pole o 0 g iyls 518 0,8 Koo VL Connd 35 «p13 S50 gbcKins 108
taitelasd gc b a ol oy sl
flawsl alas’ lad di5 geim
fog dalas plad Sl aclg (i anlol Ciyque,o th
Joxo (50 (ool oy gl (S (AeSTg Lol on €

fasa o g
F el B8 sl o sy 31 s skl dgrgds ylis Lo o
s ool Lo - alyly L RS b (Y ole ot _ ally - Szt - KV ()

ol g sl - (5953 - Sy - g Las (F 2) 5055 = Bl 5 adsl - SRl - o (Y



S oS

-
&
\&

602A

@ﬁ%ﬁ%ﬁ%@ﬁ% ) S TS A S el S el .«‘:

VFeX oYV aros oo POV g 4l JLo Wb oele Jiluwo ai0j 5

V Sy phazo plio
L
FNL

. . b‘}.‘“ d«y\m‘ d)}@n—?
o louds 4z 80 \ . . .
¥, “ $a9bd 5 Dl pgle Ol50
3 P T & . . .L“

2355 ) e 0L

4.5‘"‘ 03}3"7 ‘;’ME‘ 5 Loty tS‘S)S(&S}"'}“)«s‘w' 09"37 §
Vol S s f = Jof o 5

)\
(s 5 olsiits b gls 0339) (3920 Pl (milo 3T 09 5
N
Clisde | 55wl gloy | o)lois U | o ylouis 31 | Jlgmw Slaws Slxiol S @9,
s £+ aids Y- VYO \0F Y. el S g s [ ) ¢
4585 F - 4585 ¥ V40 \Y# Y. sodro slaxiul g Jign Y
[ 318 (s 0 pod cyg03T oy e jlmo Ol iilo 1 oolaiwl ]
p\(§ y

o by @l ylo iy cpuliio b g Caml jlmo ool ol g0 b s Fgho g ko oLl olod (sl 39031 631 2 31 . (o 9 (Sig yiSIN) g o & W LA g iSOl 3



Prinect Color Editor
Page is color controlled with Prinect Color Editor 4.0.70
Copyright 2008 Heidelberger Druckmaschinen AG
http://www.heidelberg.com

You can view actual document colors and color spaces, with the free Color Editor (Viewer), a Plug-In from the Prinect PDF Toolbox. Please request a PDF Toolbox CD from your local Heidelberg office in order to install it on your computer.

Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: no

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no
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Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: no

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no
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Page is color controlled with Prinect Color Editor 4.0.70
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Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: no

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no
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Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: no

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no
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Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: no

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no
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Prinect Color Editor
Page is color controlled with Prinect Color Editor 4.0.70
Copyright 2008 Heidelberger Druckmaschinen AG
http://www.heidelberg.com

You can view actual document colors and color spaces, with the free Color Editor (Viewer), a Plug-In from the Prinect PDF Toolbox. Please request a PDF Toolbox CD from your local Heidelberg office in order to install it on your computer.

Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: no

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no
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