fafanssanTFauiinendgns

vj@dﬂmwﬁymzmnzlm (GE) e

-
0.

Agual 4 vivunasuwjIndual

upassuaiinumsigloudiannsau

Tuslaen@nwitd 5

U0JISUL  NIVLWES

A3 Megur F1uns

Ise3gudmasiinginy
3NaImaY Jwiniealan
o w & o =g o =
ddnuanunnsAnedseufne Lun 39






'\

-\’a’(ﬂﬂﬂﬂ‘i‘mﬂTﬁL‘sﬂu‘mmsz\‘im%‘fmmﬁﬂ7‘5N€JuLLUUﬁULmzmﬁu‘%’ GE) S
q q L] - j]
—_ e

A1

a ~ ya J ad A Y
YANINTIUMIFTEUTINANAAT 1ALITMIAOUUVVTUAIZNIANNG (SE)
[ ~ 9 = a ~ A Aaaa A o 1 ad v o d?

wiemaiseu Idfuail gananssud 11509 UfATeualinumsnieTeudianaseu sahau

A g A a = Y v o J

e lwiludeiszneumsaouIvuall 4 (330224) HAzAOAATOINVIIATTIUNANTATNAUATE

o ya Y o 2 A Yo o My £ a o w

msiBeusImenaas sulsendneiilin 5 geam ldaeaunsmiiion Asnssy ithwinedmsy
Yo = Vo o S v v a & v
AFEuNAUNE 1ATUM IR TINUANNT NTZVIUMIAANTLUIUMI TUISHIANNG M3
udilg anwamnsalumsdeans madaduls mahnnud 116 ludalsediriuaaeaauil
InInmans gussTuaymMilonignAouringau

v o (2

I 1 A a = ya 4 as A
ﬂﬂWW'J\H“]JH’E]Eﬂ\“IEJ\“I’J'I ﬂ;ﬂﬂi]ﬂ‘iillﬂ1iﬁﬁ]u§3‘ﬂ‘(’J'l?ﬂﬁ@i Iﬂﬂﬁ‘ﬁﬂ1iﬁﬁ]uuﬂﬂﬁﬂlﬁ1$

e

Y ] ~ 9 ~ a A A aaa A o J ad
1IN (5E) wmammaug‘lﬂﬁmu YANINITITUN 14594 ‘]Jg(]ﬂifﬂlﬂiJﬂ‘]Jﬂﬁﬂmi@u’i)mﬂ@]iﬁ]u

wifluilsz Tomingneda uang 1inGou nazdaula

a 1

Y Ay vq ¥ Y o (= )
ﬂl@ﬂl@ﬂﬂmﬁjﬂiﬂﬂmﬁﬁlﬂﬂVI”IuVIVlﬂGLﬁﬂ’NiJE ﬂT]JiﬂHT Y ATRI RTINS

q

UNITUY NOIUNYI

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



\’a’(ﬂ‘ﬁﬂﬂ‘i‘mﬂwﬁw“ﬁmﬂﬁwz\‘im%‘f@tﬁﬁﬂﬂ‘iﬁ@uwﬁﬁumwmu%’ GE) | i\
" L] ] a \ I w]
e = NS

U
35y
9
ni
A1
Auuziims lgananssu 1
~ Y ~ Y =) Y s = y
MITMIFOUT MATTIUMITOUS HaMIE8UZ FAssaanmsFeou]
nanssu na1n iy lunmsdfianenssy 2
HUUNATOUNDUIS B 3
a ~ Aaaa = 1 ad
gANINIINAN 1 UPATouaNAumsaeToudianasou 6
a ti‘ aan 1 7
Aanssud 1 UfnsesznInTanziuasazaeTans looou 6
Ax o A A Aaa ' @
FBMAINTIUN 1 ManaaslfsensznineTaneiumsazateTang looou 7
v KR A d‘ d' Aaaa ' @
HUBTUNNNINITUN 1 1509 UfnseszrinlanziuasazateTanz lovon 9
= v Aa d‘ d' aaa 1 [
HUVANTANINTINN 1 1509 UfATeszn e TanzudsazaeTans looou 13
a A =2 aaa A o 1 ad
nansIuN 2 Anwnlgnseuatinumsnis Jeudanasou 14
ad o A A =2 aaa A o 1 ad
AminensIuN 2 Anwnlgnseuatinumsnis leudianasou 15
{ aaa A o 1 aa
Tuanud 1.1 Ugaseuaticumsate Teudianaseu 17
= Y A aaa A o 1 aa
uUURANEEN 1.1 URATeualnumsnieToudianason 20
{ @ a J v Aa o
Tuanuih 1.2 deend laduazaazad 21
= % A @ a g v Aa o
uuUAnTnueR 1.2 Moend laduazdsaad 24
{ aaa A J a a %
Tuanuda 1.3 Ugaseaaendeiinelayldavesndgadi 25
= o d' Aaan = d Aa 9 a Y
wuuHnfinpzn1 3 UgnTenTaenseduelaglsaveondiadu 28
= v a A =2 aaan A o 1 ad
nuvHnianIngsuin 2 Anwnlgaseualinumsaie Toudanasou 29
HUUNATOUHAIT oL 31
VITUIYNTY 34

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



A’a’(ﬂ—ﬁﬂﬂ‘i‘mﬂWiﬁﬂu‘ﬁmﬂWﬁﬂﬁm%‘[ﬂtﬁ%ﬂW‘SZV"&J‘LJLLUT.WULN’WW]”IN‘%/ (5F) \-f,\
4 q U 9 Y w‘]

o ) Y a
ﬂ]!!ugu'lﬂ'lﬁ&l‘lf‘lgﬂﬂ%ﬂﬁiu

(Y] J a
mqﬂizmﬂmamﬂnﬂnﬁu]

~ =

A Y o Y 9 A aaa A o J ad
1. l‘WE]GlWUﬂliﬂi'!ﬂJﬂ'J']iJgﬂ')’]iJlell'lclfl] L3N ﬂaﬂiﬂ’llﬂj\lﬂﬂﬂ'liﬂ'lﬂiﬁ]ualaﬂﬁﬁau

A Yo A a wvaa Y 1 Y = 9 v @
2. L‘W'Elélﬂlzlﬂﬁﬂuﬁ1u1§ﬂﬂgﬂ ﬂﬁ]ﬂiill]’lﬂﬂﬂNQﬂ@’t‘]Q ﬂJﬂ’)ngWill'l%’ﬁiJﬂll’)ﬂ

v
adaA a

A Y o A =\ = ya 4 Aax
3. L‘W’E]Glﬁumiﬂumﬂﬁﬂﬁﬂﬂﬁ@%ﬂﬂﬂﬂiiuﬂﬁliﬂug’rﬂfJ'l?n’ffﬁi Iﬂﬂﬁ‘ﬁﬂﬁﬁﬁ]u

Q

9 1 Il a { 4 aaa
spuduEznNg (SE) nidemsiens Mdualyganonssui 11509 Ugaseunil

AumsaeToudidnaseu uazannsnthanud liszgndl¥luFindsedriv

v
U

TunauMslFAnNI N

1T W I 1
1. miainiseueaniungy 9 ag 5-6 AU
= i 9 a = ~ 9y ~ Y ~ Y
2. ANEIEIUMINVRIRANINTIY TABANIEIZMSEEUS AT TIUMITITOUT HanI3Eou3
4 1 Aa vaa
yalszasAamsiFeuiuaznanldlumsdianenssy
3. MU UNAgoUNoUITIU
=< a A o A Y = qul = o w dy a
4. AnEINNIIN A5INANT TN IRazREamNTURRY Feadiaumutiier luga nans TN
Yas A 9 A ad o &
TaglsIsMsaouuUAUEIZHIANN] (SE) FIUTUADUANL
Y
4.1 Juafranuauly
Y
4.2 Jud3uazAum
QSII a 9
43 Tueseuazasdodill
A
4.4 TuEANNG
A
4.5 Tulsziiuna

5. MuUUNAFGIUNANT oY

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



A@Gﬁ-ﬁﬂﬂ‘ﬁ‘mﬂﬁ‘ﬁﬁﬂuflﬂﬂ"I?f"lﬁm‘%{[ﬂt‘l—'ﬁﬂW‘Sﬁﬂuuuﬁmﬁ"l%ﬂ'ﬂuj} (GE) Q'-Il \

-

NAIFIU I 3.2 l,slsll'lel"llﬂﬁﬂﬂ']'illﬁ3‘ﬁi511‘]ﬂa‘llﬂﬂﬂ'ﬁlﬂaﬁluﬁﬂWu%"Uﬂﬂﬁ'ﬁ MsNAgIsazale
a Aaaa s A A Y a a s A 2 Aa 9
ﬂTiLﬂﬂ‘l]{]ﬂiU']!ﬂiJ UNITEUIUMTAULTICHIANVILUASIAINGIFIAAT TOAITAINTYUT LA

nwd 1195 s Toad

oy
Nan3IIEU

dududoya naaes 0a1ls1e nazeTurennuMNIBveN s evenFady Ugnse

S o

@ aaa v Aa o a ] 1 ad {
Sandu UfRseTaend d3aad uazdeend lad TunimsaeToudianaseunazmalaounilag

v Aa J

a [ o @ a
LAUDDNWLIAT Y llaglﬂgﬂurﬁfﬁJﬂ']’]llﬁuJ15f;l1Uﬂ1jlﬂuwjﬁﬂjcﬁﬂ?ﬂﬂjﬂﬂﬂcﬂqﬂﬁl

¢ a
ﬂﬂizﬁﬂﬂﬂ"ﬁ!iﬂug

v A

1. 5 1eANumneveslfnsoeendiatu, Ugasetsandu, Ufiseisaend, dasaad,
uazdoond lad 1a

2. thimanaasuiefnelfaser uazmsmeleudidnaseuszninlanzfuaisazans
voaTavzwdonnuieuaumsuanalfasen’ld

<3| v aa J @ a 9
3. lseuneuanuanso lumsdudisaads llﬁzﬂﬂﬂﬂﬂcﬁulﬂﬁalﬂ

fonssui 1 UfRseszrInlangiuaisazate lavz looou

a d' = Aaaa A o 1 ad
‘ﬂiﬁfn 2 Anylgasenalinumsnie leusanasou |
umﬁ“h’f' 3 419 ‘.l

vaen 1siseus Wil uadl yail 1 Ujnseuadiunisarelovdianasou UNITYY NOUNYT



o

-\@Gﬁ-‘l\‘mﬂ‘ﬁ‘mﬂﬁ‘ﬁﬁﬁuﬁﬂﬂ"I?f"lﬁm%([@'lt‘l—'ﬁﬂ"I‘SZV'@‘LJLLUTEULZV”‘I%WTIN? (5E) Q-Il’

-

tyunaaay

o dw I A = v A o 9 Yo A o d'
MIUDI LUVNAFO UL UUILADNADY T 4 AAADN $11UIU 10 Vo WA sURUATDININEY X
Y A Y Y]
asanuMeeuNgndedasludedou
Aaaa [ Y I aaa S 1
1. Ugnseuniiludelane Tl dlulgnsensznmiaendedianiuen
' Y
. WoNauAITaz A IFHANAZNOUNATY
d' v a Aa o aan a 1% =1 4
¥, iensadahninl§nseaziuny Tmden leason loa
4 v al Aa YRR :}
a. iensadanisnuanduilulosoului

A a o Aaaa Y] Y a o =) a dal
. l,iJ’E]ﬁ']i‘]J§'$ﬂ’E]1J1J'I\1"I$uﬂ‘1/'I'I‘]J§‘]ﬂiEJ'Iﬂ‘]_Iﬂiﬂllﬂﬁullﬂﬁﬂaﬂﬁulﬂﬂﬂ]u

9
2. wanasanignseae i

Ag'(aq) + Fe''(ag) —> Ag(s) + Fe'(aq)

a o

a1 lagneond lad
. Ag+(aq) 9 . Fe2+(aq)
f. Ag(s) 1. F e3+(aq)

3. dfnsenludeladluilfisotsaond
N. PbS + 40, — PbSO, + 40,
V. AgNO, + NaCl —> AgCl + NaNO,
A. CH,COONa + H,0 —> CH,COOH + NaOH

3. HCl + NaOH — NaCl + H,0

4. insanlfnseniaend Cdis) + Liag) — Cd'(ag) + 2I(aq) Yolanangndos
a 2 cH

n. cd flugneondlad ¥, Cd gnoond lad

v AAa

S J - aa 7
a1, W@l LT NIAeY

vaen mFeuini Al yail 1 Ujnseuadiunisarelovdianasou UNITYY NOUNYT



-\’cj@“mﬂ‘i‘mﬂwﬁw‘;ﬁ’ﬁmthdm%fmtﬁﬁﬂﬂ‘iﬁ@mmﬁﬁmmsm"mj’ (5E) | -f,

Y 1
5. ¥olagelliinan lagndesige

=

Aa J =\ a v A d?
. A1ITNHNIAIFISUIAVDDNBIAYUINUUYU

U

~A [ a 4 ~ a @
V. 71IN ﬂu@’sﬂﬂﬂcﬁhlﬂﬁ ZULAVDDNBLATUAAR

a. @1shgneend lad szlilmveandiaduanas

A v Aa o = a o
d. 15N UAI5A% vz NRVeBNTIAFUAnAY

v =2

6. nnIeeongadunnIgd

Aaaa A v ad Aaaa A Ia <
f . ﬂgﬂﬁﬂ"m‘llﬂﬁﬁﬂﬂmﬂﬁiﬂu U . ‘]J;]ﬂifl”lﬂilﬂ?inlﬁﬂlﬁﬂﬁﬁﬂu
aaa A A 9 1Y [+ a aaa Aa a v
fl . ﬂ{]ﬂﬁEJ"WILﬂ‘c’J’J“UfNﬂULLﬂﬁ’O’OﬂGIiLﬂu \| . ﬂgﬂsmmmiamame@wm%u

@ ' Y Y
7.CaH, + 2H,0 —> Ca(OH), + 2H, 11naun3fIna1d ¥enulagnass
I~ o a 4 + dyw -

. CaH, ludreond lad itz H Tuasiisy e
o @ a J - dyw -
V. CaH, Wludaeond lad sz H Tuasiisy e
Y
aaa 19 1 (Aaaa 4
a. Ugnseti lilwlgasesaend

< @ a J
1. H,0 ludeens lad

8. 1n1anTenae 11l 2au’(aq) —> Au(s) + Au’(aq) Tolagndoa
1 q q )

n. Au'(aq) Wudeend lad

v Aa o

. Au'(aq) HuEIT A

v
v o a v A 4

I 4 a
A. Au'(aq) Husiefeond laduazdlsaas

4
v 9

1 a3 Aaaa A 4 A A + a A
d. ”lmﬂuﬂgﬂ‘immaﬂmwswmmmumwEN Au (aq) ¥UALAY

o A P, ' g ; v
A3 lveyane lufiaoufaiude 9

1. Na ﬁwﬂﬁﬁ?mquuﬂﬁm‘iﬂummzﬁ Zn llajﬁwﬂf]ﬁ?mﬁ’u%

2. LY zn M1lnseriuansazate HC11309191590 91 Fe

3. 199 cu WwlumsazareFanes lumsanadiiuaaunicu wazasazaailu
dihoou

4. ldnananlumsazaroneilos anFamlaiiadduiunanan

o w I o a I
9. Mm3Fesdmuanuansalumadudisardanun ludesdlu lianude1a
N.Zn > Na > Fe > Cu > Ag U.Ag > Cu > Fe > Zn > Na

fl.Na > Fe > Zn > Ag > Cu 4. Na > Zn > Fe > Cu > Ag

\

-

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



mx°0’@T1=mﬂ‘§‘mﬂﬂ‘sﬁwu%ﬁmuﬂwﬁﬁm%‘[m{ﬁﬁﬂ"rsﬁ@uum]ﬁmmxmw%’ (5E) d;\
_ —_ o~ s ______________________Y ___ % ‘}J

Y
10. 9on1u lage 11/ igndes

N

Aaaa a Yy a2 a a dgl 1 Aaaa
. ‘]Jj;]ﬂ'iEJ"IﬂTiLW"Iﬁ']'i‘]J'i$ﬂ@‘U‘UN‘Iﬂ!ﬂlL'ﬂ'Jlll!,ﬂﬁ@@ﬂ“m%ulﬂﬂﬂlullﬁﬂﬂﬂ"llﬂuﬂj;]ﬂiﬂ"l

= L4
TADNY

v A v Aaa J Y

o I~/ [ a o 1 [
Cuaumsseendaisaufersztludroond lad uazdisargndoudulile

A v <3 v Aaa JA Ia <

% a J a 1
. ﬂ'l@f)ﬂ“]f"lﬂﬁﬁﬂﬁ'ﬁﬂﬁﬂﬁ]mﬂﬁﬁ'ﬂu Asagsneasnlvioanasou
Y

Y
aaa o aaa a o v v oA %
ulnseniaend vzdesiilnservendiadu uagiandunaiuniounuaue

vaen mFeuini Al yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-\, gananTnn B inuddn o deuuidudainnd GE) | T\
o N e RSl 15

a d‘ aaAa N J Aa g
YANINIINN 1 1Jg]nisnmunumimaﬂauamnmau

a d' aaa \ U
NANTINUN 1 ﬂgnsmszmNimiznummzmﬂiam‘leaau

%3

aM5zanN

o

S A 1 A = =)
a1sazate Cuso, iath dauasazates znso, lulld Tuasazareaziilane looou fo
cu’ uaz zn” ey szuunadfnsen 1dun zn euegluaisazate cu™ wazll cu iy zn™
a d? 1A 1 ad ' [ 2+ [ a aaa
ey naasnimsneToudianaseusznialans zn folang leosu cu’ naannimailgnsen

9
Ha9el zn” naduLEay Cu” anad

J a
ﬁﬂﬂigﬁﬁﬂﬂlﬂﬁﬂi}ﬂiiu

a @ a 1 ac 1 Y

1. E]‘ﬁ‘]J'lEJ’ViﬁﬂﬂWﬁLmz'J%ﬂ'liﬂ'lﬂif]u@mﬂ@]i@ujgﬂ'ﬂﬁIa'ﬁgﬂﬂia'ﬂghlﬁlﬂﬁlualuﬂ'li

a aaa 9

mafnzen’ld

= aaa 1 Y 9 3 =
2. ﬂﬂﬁf]\‘l‘ﬁﬂ‘]&l'lﬂ@]ﬂiﬂ?igﬁQWQTﬁﬂgﬂUﬁWiazﬁ'lEJIaW%Ul’E]’E]’E]u WIDUNAUUVYUTNNT
U adg k4
LLﬁﬂQﬂWﬁﬂTﬂTﬂu@Lﬁﬂﬁiﬂuqﬂ

3. TieAnenans o nuan uLNINeIMans

nanly 1 $2T04

%

A d a
ﬁamqqﬂn‘sm tazaany

a ~ Y 4 an = 9
FANINITUMIFEUFINGNANT AT ITOUIVVTUEIZUIANNS (SE )
wiemsseud iuall genonssui 1
1. uuiunnNINI 31
2. LUINANAININTTUNITNAADY
= 9
3. puudntia

4. 1UUNAFBUNDUITOU

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



i
\’cfm“mﬂ‘i‘mﬂwﬁw%’%mﬂ@fﬂf\fm%‘f@mﬁﬂﬂ‘zzﬂ@uumﬁwmymw%’ GE) \& \
-’ (] o @ I q]
—_———————— -

I 4 =]
Jaqainsaltazasnl
aaui 3183 UIW/NGN
1 Y 9 3 3
#@139£078 CuSO, UNUU 1 mol/dm 50 cm
2 | g15aza1w ZnSO, 1 mol/dm’ 50 cm’
Fl
3 FINAVUIA 0.5 cm x 7 cm 2 FU
Fl
4 NOIAIVUIN 0.5 cm x 7 cm 2 ¥U
5 ~ 4 3
TANBIVUIA 50 cm 40
NTLUBNAUUIA 25 cm 11
J
7 NFLAIHNIIYVUIA 3 cm x 3 cm 1 %u
Aad o Aa
I5MnNNIIN

1. Tuasreanuaula

a v A

9 A ° adg )
1.1 numiuanuaveinizou 509 maih lWihwesmsazaiedan Tns ladud?

Y Y 1 Aaaa AA A d? ad J a [ ad
Tnanwiae linlgnseualinneduluaisazaiedan Ins lad maanmsneToudianasou
seiInasidin§nsendu Gendn Ugnsen luiluail

2. YUA13ID BAZAUI
v A = a ~ ya 4 ad A 9
2.1. UNIFEUANEIFANINTTUMIFOUTINGINAAT 1ALITMIADUIDUFTUEIZHIANING
] ~ 9 =\ a A Aaaa = 1 ad a A
(5E) vivlemsiFeus Wfluail ganonssud 1 d§nseuaiinumsoieToudanasou nanssud 1

Ufnsensgninlavgnumsazate lang losou TaglddiSeudnuigananssy A5nnssuld

L1 Q

= 3 a 1 Y 1 [ =< = [ dy d‘d 1 a
azieamuTUaN a¥nlunguazaeeswiulanvunetuiemasznlod lugafvnssu
1 9 v A A Y a 1 F) dy 1 v
nguazABITuRAreLiNe A Fnnnaulungu luiemedegany
v A 1 = = adl o A = =
2.2, UNIFEULARZNGUANHIIIAZIDIAITINAINTTUMINAARY IABANYIALDLTUNN
a d‘ aan J o
Aangsu 1509 UPnsenszrdnlanziudisazate Tavz lovou
9 9
2.3, finGeuudaznguiiiannssuawduaonlunuiiuiinfenssy niounidunana
<] % o Aa A a a v Aa
MusIwTINTeyanaziuinnamsiinengsy TasAnianumuaLINELIAAKAININTTY

NITNADD

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



»

ﬁx’a’m‘ﬁﬂﬂ‘i‘mﬂﬂ‘n‘mu’ﬁmwwﬁm’m%‘[mmﬁﬂ"rszﬁ@ul,muﬁmzﬁsm"m‘i’ GE) g
4 q U U ﬂ]
— e

Y o y
3. TueB L Hazasvoagy
9 ]
3.1 B euudaz nguiauenszUIUMT HazHaMIMNINTTUNTNFUEoUIND
= ~ Y1 Y
wanaguiseugIaunu
3.2, inFeunnaudisusienuramsiinanssuamuuuuiuinnans sy uaz ldudazngu
v A Aa A I 1
Aaonnanunangalunaungy
g y
4. TUUENBA NN
v A 1 @ a o A A Y a 1 A Aaan
4.1 vnFeuswnuensiewansiinens sy me lviman1unszanluses Ugnsen
seiInTanznudsazatelane leoou
v A 1 [ o 9 a =~ o 1 ya
4.2.1inFou Prenumasmoieninssu leslingnoauuziitedalnara
v A dy 1 Ao 19 = o Y Y A A ' :;’
4.3, vinGeuaevniomarundsludhle Tastiaguusihlvanudmuaudiuiu
5. Tulsziivma
v A ) = v A d' Aaaa 1 [Y]
5.1 dnGeuimuuinananssui 1 UgnseseninlansiuaisazansTave looou

5.2. finGeunazagIunumasuUHne

vaen mFeuini Al yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-x_’d@“mﬂ‘i‘mﬂwﬁw%’%mwmz\fm%‘tmtﬁﬁﬂﬂ‘iﬁ@mmﬁﬁumwm"m‘%’ GB) | i‘,”\
q 9 U "]

l' ¥ U KX A A aaa v (Y]
I l HUVUHNHNINTIN 13D ﬂ{]nimsgmniamn‘umsazmﬂiam"laaau

A 2 4
BD-UNMAN Do eeeses e FU...... LAUN..........
AUFNNYY
Lo LI —
4
D ettt e e e et e e e e e e s e @UN..........
B e e et s s e e e e e s e e e s s e e e @Un.........
Qoo e e r e s s s e s e e s e s s s ses e raeen @UN..........
SO RO RROITR. (SO, T @UN..........
J o A
9013z aaAveINIsnInINI I
o =
ginIalazasAL
aaun 3183 NUIN/NGN
1 Y 9 3 3
®1502019 CuSO M UNUU 1 mol/dm 50 cm
2 #1392018 ZnSO, 1 mol/dm’ 50 cm’
A
3 FINLAVUIA 0.5 cm x 7 cm 2 %Y
FA
4 NOIAIYUIA 0.5 cm x 7 cm 2 U
5 = 4 3
PYANDIVUIA 50 cm 410
NILUONAINVUIA 25 cm 1 v
J
7 NFLAIHNIIYVUIA 3 cm x 3 cm 1 Fu

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



: \’a’(ﬂﬂqﬂ‘i‘mﬂTﬁrmu‘mmWﬁzﬂm%‘fmmﬁﬂTm@uuuwﬁumwmw%’ (GE) I
-’ (] a a % J *]
— w

ad o A
IFTMNINIIN

1 4 [
1. ldensazaro CuSOMudu 1 mol/dm’ adluiines 2 1u luag 25 em’ Funaduos
1502819
1 ay [ 2 2 Y = 7 ~
2. UFUFINLAVUIA 0.5 cm x 7 cm tag TarignoauavaReIny asludnines lun 1
og.: ay Y o 1o = A a d? Y nszl Y A
uaz2 asne Ndanag dunamsndsunasimeduny Tangiiaes nagaisazate milasuume
2 ] Y o a a o 1~ =~ A v
vugu Tanglmimzeon udrdunarives Tanzdnaseniimsnldeuntlamie i edn'ls
o S v v A < Y g
3. MMIneaessIdel uaz 2 uanlasuaisazaisain Cuso, 1y ZnSo, 1udn
1 mol/dm’

[ { { a 4? (%} ay 1 9 qs.:}
4, mmﬂﬂmﬂﬁﬂuuﬂmﬁmmum%uiam HASEITaga 18U NITNAADINIDUNN

ﬁuﬁﬂwﬁﬂ1i‘ﬁ16%ﬂiiu

i/.'l I('u I(‘n I(a
| . } 4

51 1-1 m3degilnsaliednlisoszninlanzuaisazatelans looou

¥

d' A A = Y A Q’ a = 1
NN HUIADLTYIUTITENITLTYUIWUIIULLASINULIAY AN LAl 4 TN,

L1l £

A139TUNNNANIRININT TN

. ) mstfasulasidunala
szuvNszneunle >
Fulavy A15azaY
Zn 1 CusSO,
Cu 11 Cuso,
Zn 1 ZnsSO,
Cu lu ZnSO,

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



\ fAnTINNTR UL TNy deiendouTRud e wd GE) (@ \
‘ L] a a ¥ ‘]
e R IR, ™~ {4

AMONMENIMNNINTIN

1. neuguuru Taviz Tuasazaiell looouveslanzwiialaazaog

vaen mFeuini Al yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-\, gananTnn B inuddn o deuuidudainnd GE) | li"\
B N e RS 15

HHINAKAININTTHNITNAADY

iiogu Tane Zn asluaisazais znSO, Falszneudie zn™ M SO, uazgulans Cuag
: @ - 3 1 {
Tugsazats Cuso, ¥lszneudie cu’ fu SO,” iWumsiuTanzasluaisazaroni looouvos
a lel [~ A 1 1A aaa v A = 1
Tanzwiiaiu vansnaass lumumslasuntawaasildnalgaseniuae Lifinsoie Tou

ad a d? A 1 Y A v ad o
’e)!,aﬂmaummuma”lmmﬂwmaiuamﬂmauuum

d‘ 1 lﬂld 1 a U
weguTavizaslumsazareiil looouveslanzaaiany wu msgulane Znadlu

a4

A 9 2+ 2 Aa 2- R 1A =S g’
13092018 CuSO, N1szneunie Cu Glﬁllﬁ‘m"l iag SO, “]NuhﬂJﬁ ﬂiwﬂgammsammaum

e

= 1

vz Aunu Tavg Zn dauigueglumsazate ez Idasdihnauasigasenwuiives

1 a 1 4 ad a g 1
Tang zn dnnsoutazunas osu1elaiuilosninTans zn 19o@nasoundunaiiu zn® oglu

Y
=1

= t:{ Y v
ﬁ']ﬁagﬁ"lﬂlfl]‘(’JllﬁilﬂWiLlﬁﬂ\iﬂ']iHJaﬂut!ﬂﬁ\illﬂﬂ\i
Zn(s) —> Zn2+(aq) 2 (D

1 = g’ A a 3| £ a 2+
mu’dﬁﬁmmmmmaguummaﬂawz /n ﬂﬂﬁ!ﬂujﬁﬁg Cu %UnA1N Cu Glu
v ad yw ' 1
ﬁ'lﬁﬁ$ﬁ'lf]§'ll’f]!aﬂ@li’ﬂu%’lﬂiﬁ'ﬂg /n uaﬂmﬂﬁmwuﬁmﬁuvﬂaﬂz Zn 1uﬁ15ﬁ3a’lﬁl CuSO,
4
um;ﬁum‘iazmﬂﬁﬁmzmﬂm LL’(?(@\?'N?J?N'IN"U@Q Cu2+ Glumiazmt’laﬂm L%uﬁummﬁm
v
Ugnsenlaasi
CU(aQ) + 26 =D CUS)  coveeeeeeeeee e 2)
Aaaa Aa B ya Y A a o A d?’ ~ 1A Aaaa
GLL!‘II;]ﬂ'ifJ'WIiJﬁ”I'i‘H‘HQGLﬁ@Laﬂg]'if’JuLLﬁ'JllLﬁlef’J'E)ﬂ“ﬁlﬂ%ulWNﬂlu‘ﬂzlﬁﬂﬂﬁuﬂﬂﬂaﬂﬁfJ”I
a o 1 Aaaa Aa £ o ad Y A a % ~ 1A Aaaa
DONHIAYH ﬁﬁuﬂ{‘]ﬂiﬂ?ﬂ@ﬂﬁ?iﬁu(ﬁ‘ﬂﬂlaﬂ@]i@utmﬁﬂm‘u@@ﬂ“]ﬂﬂ%uﬁﬂﬁ\i‘ﬂ&ﬁﬂﬂ?”ﬂﬂﬂﬂ&]ﬂiﬂ?
A v W Aaaa a @ A Aov o o J =\ £ Aaaa d'adg/ 9 @ A
3ﬂﬂ‘ﬁuﬂ§]ﬂiﬂ']@@ﬂ“]flﬂ“lfullﬁg‘]_];]ﬂifﬂﬁﬂﬂ%u%ﬂ!ﬂulwﬂﬂﬂﬁﬂﬂaﬂiﬂﬁﬂlﬂﬂﬂJUVﬁ@Mﬂu 93U
2
q

Aaaa 031' Y 9 [ Y (aaa =~ o v
fl \‘]ﬂaﬂiEﬂ“l/]\?ﬁ’f)\‘il"lﬂﬂ')ﬂﬂuﬂgllﬂﬂ;]ﬂiﬂ'liﬂ@ﬂcﬁﬂﬂﬁllﬂ'ﬁ

Zn(s) + Cu2+(aq) —> Zn2+(aq) + Cu(s)

d’d 1 L] d! = 2+ @ 2- J [P dl
szuudii Tang Cu guoglumisazals Znso, ¥ail zn® My S0,” wun lilimsulasuuilas
a 4 ' 1T a aaa ' 1 adg a 3 o ]
madunaasn lumalfnsewaz lulimsoeToudanasownaduiiuae Tane cu luild
ad 1 2+ A 1T A W £ 2+ ] v ad
sianasouun Zn' ludisazats nsena1dnioniien zn” Tumsazarw luawnsasudianasou
Y [ H v ad Y 1 2+ Ia A A ad
nnlanz Cu lauaasd cu’ sudianasouladnii zn™ uaz znldoidnasounsoidedianasou

&80 Cu

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



\’a’(ﬂ‘ﬁﬂﬂ‘i‘mﬂwﬁw“ﬁmﬂﬁwz\‘im%‘f@mﬁﬂﬂ‘iﬁ@uwﬁﬁumwmu%’ (5E) | A
- N g u X
_  {w

= v A A aaa 1 v
uuudnviananssun 1 UgnserszrieTanziumsazaeTavs looou

TS ouiinieaning X asadumaeuiignde

vindeyaselufinoumomder - s

dioguuriy Zn asluansazais Cuso, ﬁ’ﬂﬂjwﬁqi]zLﬁﬂmiﬁﬁymwaummzﬂwmmw'u Znuag
wuNamsazatedineas dauuru zn dnnsou 'l uadguusiu cu asluaisazaio znsSo,
w2 liwumslaeunlasla

i1 1 Y
1. s zvg lalequunu Zn asluaisazate CuSo, dnaguilsaziadisdiaauaauune

SOULNY Zn
2Ho ad I '
. NI Cu jyaanaIou ﬂﬁ'lfJ!f]Jl!@Z@]'ﬂiJellﬂ\i Cu VNS UUUNU Zn
v adg I 1
V. NI an+ JuIanNnNIOU ﬂﬁ'lfJ!f]Jl!@Z@]'ﬂiJellﬂ\i Zn VUMSUULRNY Zn
249 Ya 3 I ]
. INIE Cu lemaﬂm@u ﬂﬁ'lfJ!f]Jl!@Z@]'ﬂiJell@\i Cu VNS UUUNU Zn
2+ ya 3 I '
J. NI /n Glﬁi’)!ﬁﬂﬁﬁ'ﬂu ﬂmmﬂuamaumm Zn WUNMSUULNUY Zn

2. Msazatedihoaunsziigle
A.zn” luesazansanay . cu’ luasazaivanad

2+ A 43' = v adg
fl. Cu Gl,umiazmmwmm . thaJm'imEJT’aumaﬂmau

3. AU Zn Annsoumsizivg la
0. Tariznoauaa(Cu)liddnasoundniadly cu® aglumsazay
2. Tangnowa(Cu)suddnasouudunailu cu® aglumsazay
a. Tanedangd@n)sudidnasoundunaily zn™ aglumsazay

[ a d a I~ [}
1. Tanedang@dzn oanasoundunailu zn” oglumsazale

4. aumsuaasmanlasunasile zn Waidnasou uduRailu zn™ eglumsazaiw assiudola
f .Cu2+(aq) + 2¢ —> Culs) 9. Zn(s) —> Zn2+(aq) + 2e

fl. Cu(s) — Cu2+(aq) + 2¢ d. Zny(aq) + 2¢ —> Zn(s)
5. floguuAn cu aaluaisazats znso, vz liwumsnldeundaansizimgla

A g 1 1 v ad 1
f zn Wodnasou'lddenii Cu U _cu’ Susianaseu laani zno

(=} 1 aad a dgl 9
fl . 111111ﬂ1iﬂ1ﬂiflu’ﬁ)mﬂﬁi@umﬂ"uu \| . QNNNUD

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-\, gananTnn B inuddn o deuuidudainnd GE) | ]{IN
B N e RS, 45

a d‘ aaAa N J Aa g
YANINIINN 1 1Jg]nisnmunumimaﬂauamnmau

a d' = aaa N ! A
NANITUN 2 ﬂnmﬂgmmmun‘umimﬂiaumanmau

%3

a5zanNw

o

aaa 1 Aadg a 9 1 { Y o Aaan ] ;g
Ufnsemsneloudanaseuna laszninasidiin§nsendulasasviaiy

' A ad a 2 4 | o ad 4 o = o Y 9
thardedianaseu uazdnmsniladluhesusidanasou Favanmaimiananiniinlddead

waa IR uadidmiuldluiialsesiuld

J a
ﬂqﬂﬂi%ﬁ@ﬂﬂlﬂﬂﬂﬂﬂiﬁu

a aaa a @ aaa v W aaa d o a J
1. 95118 NUHINeVeRNTeRenTFAtY U TenTandY UPATeTaenG G13A

@ a 4 1 1 ad ~ a @ 9
Llﬁgﬁﬁﬂﬂﬂcﬁhlﬂﬁ GlULNﬂ'liﬂ'lfJI@uﬁ)mﬂﬁi@u U,azmmJaﬂuuﬂmgamaaﬂmmu"lﬂ

v ad

2. Jadrauanua s lunssUBaNATeUYDIEIAH5e loasu uazulSouiioy
S v Aa I A o a g 9 =
anuansalumaituaiiaigusedteond lad wiendsuaumsudains
nalgnsen’la

= 1 PR 1 ad
3. ATSUUNDIRAWA Lm%ﬂigiﬂﬂfuﬂllﬂﬂ'lﬂﬂ'l‘iiﬂt’liﬂu@Laﬂﬁifl‘u

nanly 2 #2709

%

A d a
ﬁamqqﬂn‘sm tazaany

a ~ Y 4 an = 9
FANINITUMIFEUFINGNANT AT ITOUIVVTUEIZUIANNS (SE )
1 ~ 9 =\ a A a A
wiemszeud iluall genonssui 1 Aenssud 2

1. Tuanwg
= %

2. LUUHPINPE
= 9

3. puUdntia

4. LUUNATOUHAUTIU

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-\"dm“mﬂ‘ﬁuﬂ7‘5‘[‘”5&1%%’%1/1&1ﬂmz\fm%‘f@%ﬂﬂ‘zzﬁ@uuuﬁumwmw%’ (BF) | ;{',\
q q 9 ‘;]

)
=)
=,
=)

MNINIIN

1. Tuadaanuaule

1.1 NUNIUANUHINBUAZ MITHIVERNFIATUYDIF1Y Tua13 15 no

519 00NFIUAIUNIN . . .
| 5191 1A, A, HA 9]

|
I | [AV0ONTATU = +1, +2,

............. Il
I| +3

|

|

|

| a a v

| UIDVDDNHLATU -2
|

|

|

- : HATINUDAUAVDDNFIATU
I
I

ClL, O,, Fe, Zn, Mg

I ] — i n — —n — — —
| - b yoannsg lugas = 0 o |
| mwlalasion O\ L] | ueRnTmATY |
i 1 = 1 | |
i g vng ! | vosloooulan |
I = QU [ L I
3 VOONHATU +1 | F'_'_'_'_'_'_"l/ UnFozlanmiy |

_________________ - = U | i

| N1 UAVIINBLIAY U I ﬂi"’i]GUEN i

............. _4-( !
| om0 | '"laaauuu !
| @veendaty | l | leeouuu
| ! Pttt bt it :
. N [N, AR o _
i vessgoasy | | . |
i ' I veRNFIAFUNIEDNT2Y | TR i
— | . |

i wnwiia = 0 o o |
] I I ‘lwﬁmiwiaﬂs”ﬂwﬂmms i EEOONTIAYUUS
W . ]

| azlivessigluaslsznou i mmamnlazy i

| <

B e 1 Whveanjmgiu |

- |

I_ 3

2. YUF15ID UAZAUN]

v A = a ~ ya o ax A 9
2.1. uﬂljEluﬁﬂ‘lel1‘]§ﬂﬂi]ﬂ§'iﬂJﬂTiLiEll.lz’J‘ﬂEﬂﬁ1ﬁG]§ Iﬂﬁ]’)‘ﬁﬂﬁ’c’f’t]ul,l,ﬂﬂﬁ‘ﬂlﬁWgWWﬂ’ﬂiJz
] ~ 9 =~ a ~ Aaaa = U Aaad a ~
(5E) WU’JEJﬂTiLiEIHEVl,V\IﬁHﬂﬂJ FANINTIUN 1 ‘]J;]ﬂiiﬂlﬂllﬂUﬂ1iﬂ181@U@Laﬂ@]i@u NINTTUN 2
=< Aaaa A v 1 ad Yy
ﬂﬂH1ﬂQﬂiEﬂlﬂl]ﬂUﬂTiﬂTﬂIﬂu@Lﬁﬂ@]i@uIﬂﬂi QLI EJl!ﬂﬂBT“Ifﬂﬂi]ﬂﬁill ’J‘ﬁ‘lmﬂﬁ]ﬂiillclﬁa L’E)Elﬂ

9
ANUUADU

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



\’a’(ﬂ‘ﬁﬂﬂ‘i‘mﬂwﬁw“ﬁmﬂﬁwz\‘im%‘f@mﬁﬂﬂ‘iﬁ@uwﬁﬁumwmu%’ (5E) | A
- N g u 5 S
.

YR=1 = o 9 dy Y Y o = Y ~ o W
2.2 inFsuny tazsinnun ladernnnluanud uamuuudninyzissediduaiy
dal 1 (% a 1 a 1 Y 1 (% =1 A d' [ dy
e Iagswnuenlielungu ansnlunquazasssuiulsnymsanernuasziilon
A 1 o dy A a A [ tﬂy Y A Y 1 9 v A A 9 a
ey a0 FusanIoatnemenuilom e uile nguazAesuRara Ve 1iauFn
1 9 dsl 1 (%
nnaulunguidnlaiioiedadanu
g:v a Y
3. TueB L nazastoazi
v A 1 1 = 9 9 ng ~ 1 3 v Y A
3.1. nissundazngueonuaglnansteuininsuiseu Taguiseaniy 3 ¥ie Ao
aaa ) 1 Aadg I a 4 o a aaa Jd a
Ufnseualinumsoie Teudianasou, Aeend lad uazdasaad, Ufnseisnendosuie Iaels
a % 1 v 9 A = ~ Y Y] = Yo o
lAYoONTIATY Nquas 1 Hade ouanlasuFeuisouiy Tasling 1nawuzti
o v
4. TUUNINNIN]

4.1. dnEeutietuendrosananmsme loudidnasoutin 14 se Towi luaulala

9 9 Y
anionlvirigwa
Y
4.2. lumsavsesilouatiumanldvdnlumsaeTousidnasoulumsudilamedials

JETGPRGENITERYS
v A 1 @ =] @ A Y = Yo o
4.2 dnFsusmNumasUUHNNNYE 1.1, 1.2, 1.3 tiovensnu] lasling Ind el

5. dulsziivma

v A o =] v Aa A 2 aaan A o J aa
5.1. uﬂliﬁlu‘ﬂ'll!ﬂﬂﬁjﬂﬂﬂﬂ%ﬂ‘iilm 2 ﬁﬂ‘HTﬂ;]ﬂiEJ'ILﬂiJﬂ'IJﬂWiﬂHJT@u@mﬂﬁiﬂu

5.2. iniFeutazagsaunumasiuuina

k4
5.3, AniFeuiuunadeundaseu $1um 10 9o vInuinE ey tazazs N umay

SN 5]

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-x_’dm“mﬂ‘i‘mﬂWﬁﬁﬂu%’%mwﬁz\fm%{[mﬂ’ﬁ'ﬁﬂﬂ‘izﬁ@uuuﬁﬁwmwm"m%’ (5E) | t?,\
q 9 U 'T']

Tuanuii 1.1

U

Ugpseuadinumsmaloudianniou

Nylfuaii SudrumilweivuailuavuniiFail@nd(Physical chemistry) UnTen
WihediduliasnfinedestumsdieTeudidnaseudaiulfaseundiidfasnedmil
Rerdestumadsuudaamdenuni wazndanuTfhannsan/foundamuaildiiy
wasaith femaufnseuaiiudaildifanssualiih wumswdsuudaddugm ldae uas
aunsafaoundanu Il lddundsnund foldnszue Il ldiAaUaseuail wunsay

Tavg

aaa a dJ a
Ufnseuaiinudlaaldmsaaloudidnasowmilunam i 2 viia Ae

a d
1. Y3enuen3aena (Non-redox reaction)

=1

Aaaa = Jd A Aaaa (=) 1 ad A g Aaaa A 2 Y
Ufnseueuinend aslgniei kiinsoe Teudanaseunietlulgnseni ludims 1

9

uazFudanasoululfisoniu wu
1241 +1 -1 11 12
NaOH(aq) + HCl(aq) — NaCl(aq) + H,0(1)
vnaumsvelfisndredu Liinglandeunlasavesndinduas uaasihifiswlinsesy
SidnAseUIAY
2. ﬂﬁﬁ%ﬂﬁﬂﬂﬂ“ﬁi (Redox reaction)
Redox 1191n%191 Reduction + Oxidation U§i3e13A0nd n301gns0100ndad - Sandu
IS

aaa A 1 ad Ao aan A a @ A 4
lﬂUﬂQﬂiﬂ'lﬂﬂJﬂ’liﬂWﬂI@u'ﬂlaﬂ@]i'ﬂu ﬁﬁﬂlﬂuﬂaﬂiEl'lﬂlllasllf]'ﬂﬂclﬂﬂﬂfuell@\iﬁ'lﬂ!ﬂﬁﬂullﬂﬁ\i BN

= 3 1 1 1 aaa Al o~ 1 ] =& Y aaa
Lmﬂul!ﬂﬂlﬂuﬁ@ﬁﬁﬂu uammagmummﬂgﬂiﬂmwmiammmwﬂu #9152 NOUAIY 2 ﬂaﬂiﬂ’l

€

=

N
aaa a U A Aaaa A Ia < a d?
‘]Jg]ﬂﬁf.nﬂf’)ﬂ“lﬂﬂ‘]fu (Oxidation reaction) ﬂf’)ﬂQﬂiﬂ1ﬂhﬂ1§ﬂlﬂﬂlﬂﬂﬁiﬂulﬂﬂﬂ]u

aaa v v . . A aaa A v ad a 4%’
ﬂ{]ﬂiﬂﬁﬂﬂ‘lﬁu (Reduction reaction) f”l’e)ﬂ§]ﬂim‘ﬂllﬂﬁi‘l]f)mﬂﬂiﬂulﬂﬂ‘“u

aan = S a 42' a [] o [ = 1
ﬂaﬂ'ﬁEﬂi@ﬁ)ﬂ%ﬁ’)uﬂﬂﬂﬂ%mﬂﬂlul@ﬁ@nh‘ﬁiiiJG]fW] LYY ﬂﬁuWIﬁ‘VizﬁQﬂZﬁ (Zn) i!llﬁ\ihlﬂclu

A1502018V8IN0NAL (Cu”) A931

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



. —_ —_ PN — » 8/ a
A@mﬂqm‘mﬂﬂ‘sL‘swugqmuﬂ@ﬁﬂ’mﬁ(ﬂmaﬂﬂﬁeuumﬁmmuﬂmwg (BE) Q;’J

°
e ¢

wl—

=

a 1 ad [ A2 o
3‘]]7] 1-2 ﬂ']ﬁﬂ']ﬂiﬂuﬂlﬁﬂﬁiﬂuallf)\ﬂﬁ‘ﬁgﬁ\iﬂgﬁﬂﬂllﬂﬂﬂu"llﬂﬂﬂﬂ%m@

flan http://www.il.mahidol.ac.th/e-media/electrochemistry/web/electrochem01.htm

4

Ugnsnnatudlulamanns

Zn(s) + Cu’(aq) —> Zn’(aq) + Cu(s)

a [

< ' o A A 3
aianasouszgnaieTeunin zn I cu’ luasazanslalasnss @edunawiula
o IA ] [ = 1 =) a d?, ] [ = 4 :J, Qy 9
Farunae uHudinzdoznion IaznouvoInewAuRAIUUUIKUTIN T taziiioang )
1 { I 1 a aaa 1 ! 1 % aaa
msazatedives cu” vzaee q Waswdulilid Taanal§isodesnienisoninilgnsen

(Half-reaction)

a aan 1 Y] 2+ &~ Y
ﬂﬁ'W"lﬂiﬂ!'lﬂQﬂifJ'l‘i%‘Vi’JNIaﬂS Zn NU Cu™ BUVIULNUAIYTUNT

oeloue

Zn(s) + Cu2+(aq) —> Zn2+(aq) + Cu(s)
| U e |

W e

~ I Aaaa [ [ ciy
wauenilulfnsedes aail

Uneeandiadu Zn(s) —> Zn'(aq) + 2¢ ... (1)
Unsesandu Cu’'(aq) + 2¢ —> Cul(s) e
Ugnsensou Zn(s) + Cu”'(aq) —> Zn"(ag) + Cu(s) oo 3)

vaen 1siseus Wil uadl

yadl 1 Ugisenadivnisareloudiannsou

UNITYY NDUNYT



-x’G’ﬁﬂﬂ‘i‘iﬁdﬂﬂ‘iﬁﬂ%‘ﬁ%ﬂWﬁﬂ'm{@lt‘ﬁﬁﬂﬂ‘iﬁ@mmﬁﬁwmﬂzﬂﬂﬂu{ GB) | 1{.\
q 9 9 ";]

Aaaa { IS aaa a o a3 =
Ugnsend (1) idulfnsereendgiadu msiziimslioanasoulaoll zn lWeanasou udn
I 2+ Y A A o A ya o Y A a o A F
naedlu Zn™ HINDITUUAVERNFIATUVD Zn 10 11iBIanaToULEINEVODNFIATUNLAUIIN 0
I Aaaa a v R I Aaaa A A dgl a Y
Hu +2 Ugnseeendaduauilunlgasenumsiuyuvesavosngiady
aaan { 1< aaan v o v ag v ad
Ugnseni ) Wulfnseiandu mszlimssudianasou Taeli cu’ sudanason uad
I 2+ A v adg Y =~ a ] I aaa
naaluezAduYed Cu, Cu” oFVBIANATRULAITNIMYDBNTFIATUAaAAI1N +2 1Tl 0 URATeN
Aov o KR I aaa A a @
sanduratulnseninisanasvesavesndiadiy
Weswlgnsen (1) uaz (2) vz 1dUfATedeauns

Zn(s) + Cu'(aqQ) —> Zn’'(aq) + Cu(s) e, 3)

aaa ~ 1 aaa a v Av o A A 09/' ' aaa A o
ﬂ;]ﬂifﬂ (3) 5NN ﬂ;]ﬂiﬂ”l’r)f)ﬂ“h’m‘b'u-iﬂﬂ“b'u HIvIYNTAU N ‘].];]ﬂifﬂﬁﬂ@ﬂ‘ﬂf Tumg
9y Y o g 1 12 (aaa a 4%‘ A (=) 1
ATIVINDIUIBU Cu ﬁ;uaﬂumiazmﬂ ZnSO4 ﬁ]gllllllﬂgﬂiﬂuﬂﬂﬂ]u‘l’ii@vlllllﬂ1iﬂ1ﬂiﬂu
ad Qd? v 2+ Y A& Yy 1 2+ A & A A A g
DIANATDUNAVU AR Cu ’iﬂﬂ!ﬁﬂﬂﬁﬂ”l—!“lﬂﬂﬂ?n Zn lag chl?’iBlﬁﬂﬂ’iﬂuﬂiﬂlﬁﬂﬂ!ﬁﬂﬂ’iﬂu

Y \l
Jéd418n21 Cu

a v aaa | aaa A ¢ aaa ! J
msnasannigaselailulfsesaenanazgnsevenineny

=~ Y

aaa A 4 = Aq Ya o v ad 1w = (=
1. Ugnseniaend aziimsildomnasou nagsudanaseumnulugumsfigaualve lull
ad (]
DIANATOULTAIDE

Aaaa Aa a 1 19 (B I n’/‘ Y A a o 4 I aAaaa A 4
2. UgATenNsInoaszTwegate zillumsadunsonansunvztlulgnsesaend

Aaan o o 4 I~ aaa A 4 a o a I
3. dgnsenduanl vazdunsizvives awilulgasensaend imnsziunaoongouilu

Y
AIAIAY

Aaaa Aa R [ I~ aan =1 o
4. dgnseuuaveady Tusumatluilgnsesaend

Aaaa { A a I~ Aaaa o
5. Ufnseniinaluad lfhuadnnaiaiul§iseisaond

aaa A Aa o 1 19 v 3 aan = 4
6. UPATNNTMUNIUTFUT MO8 i uilRnTersaencs
dﬁl a 1 Q) Aaan = d A 1" 9 a Y] 1 =
7. uonanil znnsanndulfiseisaendnie lu Avsasivavesndiaduinlasunilas
= ] Q' a a o ] o w =) d‘
150 11 TAgITuNI5AINFIUNTUTFY 5190 Tarizny 4, 5, 6, 7 Ay viniimsnaeunlas
a @ I~ aaa o 1 [

raveongmdn szilulfasesaond Slisigny 1A uaz 2a Tugilasiszneulidesns
RUDDNTIATY W12 Ll Aeuaan

aaa [ (% (] I~ Aaaa =1 o
8. UgnTesgIensanuaaunnulgnssueuTaend

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-,.\_’cj@“mﬂ‘i‘mﬂwﬁw‘;ﬁ’%mwmz\fm%‘tmtﬁﬁﬂﬂ‘iﬁ@mmﬁﬁumwmquj’ GGE) | Zf‘:\

-

LA pEEN 1.1

Ugpseuaiinumsmaloudianniou

De

Y
o

MBuag wsaoudinwae liildgndea

1 4 [ a = oy t:{ =
1. Tang M quluansazaenetulesandanla inamsmimanaamesnlane M asazaigazl
1 a Jo = {
dheas wagdqulane M asluansazanesddama ag luiumslasunilas

v 4o Yy v o ' g
ﬁ]’]ﬂ“l]f]yuﬁﬂﬂ']ﬁu@clﬁﬂl'mﬁu%Qﬁ@ﬂﬂ’]ﬂ’]u@ﬂulﬂu

o w v adg
1.1. ﬁNGENﬁW]‘UﬂZITJJﬁﬁJﬁﬂal‘IJﬂﬁi‘Uﬂmﬂ@]ﬁﬂuleﬂﬁﬁ?ﬁﬂ?ﬂNTﬂqﬂﬁﬂﬂ

2. ﬁlJﬂ”l'islﬂﬁlﬂulﬂ‘ﬁ}!‘]d]uﬁilﬂﬁﬂl’e)ﬂﬂﬁﬁ?ﬂﬁﬂﬂﬂ“ﬁ
2.1.LIAIH, + 4H — Li" + Al" + 4H,
2.2.24Cu,S + 128H + 32NO, — 48Cu’" + 32NO + 3S, + 64H,0
23.TiCl, + 2H,8 —> TiS, + 4HCI
2.4.K,Cr,0, + 4KCl + 3H,80, —> 2CrO,Cl, + 3K,SO, + 3H,0

2.5.8nCl, + H,0 — Sn(OH)Cl + H' + CI

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-,,\__’d@“mﬂ‘i‘mﬂwﬁw%’ﬁmthdm%fmtﬁﬁﬂﬂ‘iﬁ@mmﬁﬁmmsm"m‘%’ GGE) | ,”\
q 9 qQ X ':r]

Tuanuii 1.2

v A

Y A d a d
ﬂ?ﬂﬂﬂ“ﬁ"lﬂﬁ HasMNIINIAY

o a ¢ v Aa ¢
W’J’@i’)ﬂ“ﬁ"lﬂﬁ 1HazNIINIY
@ a J .. A e . A A o Y Aw ad 1 A
A0ond lad (Oxidiser 1138 Oxidizing agent) ABTITNNMHVHINTUDLANATDULNTITOU
v aAa J A . A A o Y Aq Ya o 1 A
33A7% (Reducer 1199 Reducing agent) Aod NN IoLanaseULN AT OU
a aaa 1 [ 2+ X A 9
miwmamﬂgm&mzmniawz Zn N1 Cu” FUVYUUNUAWTUNIT

oeloue

Zn(s) + Cu2+(aq) —> Zn2+(aq) + Cu(s)

| U e |
e
Aonuenilulfizndes dail
U nTeeendiadu Zn(s) = Zn'(aq) +2¢ ... (1)
UnTenIandu Cu”(aq) + 2¢ —> Cu(s) rerereeens (2)
Ugnsensau Zn(s) + Cu’(aq) —> Zn’'(aq) + Cu(s) RN )

Aaan { I Aaaa a [ Ia < Ia 1
Ugnsenn (1) hnlgnsoeendiadu msziimslvoanasoulasll Znlvoanaseuseni
v AAa d 9 I 24+ Y Aa a ] A ya < Y A a @
23079 1Ana1edlu Zn' INITUNAVDONTFIATUUDI Zn 110 111D1aNATOULAINIAVOBNFIATU
A .é' < aan a v R I Aaaa A A d? a o
winIun 0 Wy +2 UPAToeendasuInTiulATONIMIINNIUYOUAURONTATY 11801
1 1 ~ ad a o A -4 y a 4
Na11 A1shgadedianasou LazIAY0ENFATUNLAIY (Zn) Hgnoond lad
Aaaa { I~ Aaaa Y v adad v adg 1
Ugnsen ) Wulfnsersdandsu mszimssudanasen Tagl Cu’ Sud@nasou i3onn
Y] a Jd 9 I 2+ A o ad Y A a o
feend laa drnaeluezasuued Cu, Cu’ WO UDIANATOULAINIBVDBNFATUAAAIN +2

I Ana Aov o KR I aan A a o 1 1 A
1o ‘]Ji‘]ﬂﬁfl"liﬂﬂ%uﬂﬁlﬂuﬂgﬂiﬂTﬂﬁJﬂ1§ﬁﬂaﬁﬂl@\1mﬂl@’0ﬂ%m%u UHagv19nNa1II d15NTY

a g = a o 2+ dy aa J
ANATOULALULAVDDNHLATUAADN (Cu™ ) UYNTAIY

Wieswnsen (1) uaz (2) vz 1dUGATedeauns

Zn(s) + Cu'(aq) —> Zn''(aq) + Cus) e 3)

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



i
-\,’cf(ﬂ“mﬂ‘i‘mﬂWﬁﬁw%’%mwmf\fm%‘fmmﬁﬂﬂ‘szﬂ@mmﬁﬁwmym"m%’ (5E) & \
- : a I ,]
- w

4

Y
Unsen (3) Gend UPAToeendadu-3antdu nieEendus N Ugnsesaend lay Zn

a d | a J 1< J ' a
5o cu’ Tidlu cu waz cu’ sondlad zn Idnaedlu zn® wSee19na1991 Cu”™ gnIAaE lag

a I @ a I o a
Zn uag Zn gnoond lad lag Cu™ Zn 30iludi3a29 (Reducing agent) tay Cu’ iiludioond lad
(Oxidizing agent)

M99 1.1 snuanuaasalumsivitazsudanaseuvadlanznulesouveslany

anuansalumslisidnaseuvesJany Anuasalumssudianasoues
CRECRE)) losouveslanz(@ieond lad)
81N KRl
Cu(s) Cuy(aq)
Zn(s) Zn2+(aq)
Y 810

9
a1 Unse1321919 Zn fU Cu” Areaumsasil

Zn(s) + Cu’'(agq) —> zn*'(ag) + Cu(s)

UiRsedaie |

U nsen fponaiatu

\3 a 4
i #1000 lad

Cu2+(aq) + Zn(s) = Cu(s) + Zn’'(aq)
‘ %JU e_

e

WeuLenaumMs 1aaail
Zn’(s) —> Zn2+(aq) + 2¢
Cu2+(aq) +2¢ = Cu's)

< 1 Aaaa A 1 ad A a @ A A 1
LU UN ‘]Jaﬂﬁfl"l“ﬂ11ﬂ']5ﬂ']EJIi’]Lli’)l,aﬂ@]5@1!ﬂgﬂlamﬂﬂﬂgﬁm%ulﬂﬁﬂuuﬂaﬂ AD TIUVDIAT

'
Aoy adg =

1 A d - a @ A 4 1 a v
‘ﬁiﬁ}@mﬂﬁiﬂu (e) ﬁlzﬁmmaaﬂmmwmuﬁu HAZFIUVDITITNTUDLANATOUISULAUD D NBLIAT U

AN

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-\’q’(ﬂ‘ﬁqﬂﬁuﬂTﬂ’%ﬂuj"ﬁmuszﬂm%‘fmtﬁﬁﬂ7‘5N€JuLLU1.HULmzmﬁuj’ GE) |

fed1e myfiasand{nsenaieg Manmumwanmsiail
f108199 1
2MnO, (aq) + 6H (aq) + 550, (aq) —> 2Mn”'(aq) + 3H,0() + 550, (aq)

Ugnseeendaty s —> s + 2¢

Uansensandu Mo + 5 —> =
Mn

aa

@ a 4 @ 4
Foend lad F13A2%

MnO, udeend lad 121841 Mno, eond lad SO, uAgniAaE lay SO,
s0,” Wludiiaad 121831 s0,” 3829 Mno, udgneendlad las MnO,
Fr061971 2
0 -1 +5
6CL(g) + 6Ba(OH),(aqg) —> 5BaCl,(aq) + Ba(ClO,),(aq) + 6H,0(aq)

UgATensandu ¢’ + ¢ —> cr

ignsmesndadu Cl’ — CI” + s

v aa

@ a g J
ﬂ?@@ﬂ%qﬂﬁllazﬁﬁi ¢

v aAa o

< @ a 4 Y1 a J Aa Y [ ~
Cl, Lﬂu@’)ﬂﬂﬂ“ﬁ“lﬂﬁ HagANITAIY fﬂgllﬂ’ﬂ Cl, '[’)'E)ﬂ"lf]lﬂﬁ UagIAIY CL AUNULDY 138N

A

E4
ﬂﬁ A58V Autoredox reaction 1138 Selfredox reaction 1138 Disproportion reaction
#1081 3
+5-2 &l 0
2KCIO,(s) —> 2KClI(s) + 30,0
Wnsesantu

5+

CI" + 6e —> CI

Unseeeandiady

0" —> 0+ 2¢

[~ Qs}l o a J v Aa o = a o v aa
KC]O3 Lﬂuﬂﬁﬁ’)@@ﬂcﬁqﬂﬁ HAZAITAIY (WT1Y Cl UQUDDNLAFUAAAY (FUBLANATOU) LAY
= a [ A d?' ya Aaaa dy a =S [ a 4 aa 4
O YAV DNHIAFUINNUU (Glﬁf]!ﬁﬂﬁi’f]u) ﬂgﬂiﬂ?ﬂﬂ?i%uﬂlﬂﬂﬂﬂugﬂ@@ﬂclful,ﬂﬁ HAZYNIAIY

{380 Autoredox reaction

\

&

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



wx°0’@T1=mﬂ‘§‘mﬂﬂ‘sﬁwu%ﬁmwﬂwﬁﬁm%‘[m{ﬁﬁﬂ"I‘sﬁsuLLUﬁULﬁ"lxﬂqqu%’ (GE) d;\
4 q U U J

nuuNnNNBZA 1.2

v A

Y a d a d
ﬂ?@ﬂﬂ‘]ﬂﬂﬁ HazMNIINIY

o dv o J dy 9 Y
Mg emoumause liiiliigndes

1 v Aa o

9
1. 1nlasede 1 asszyhensladludiiand vazansladludoendlad

Q

1.1 2A1(s) + 3Fe’(aq) —> 2Al (aq) + 3Fe(s)

vaen mFeuini Al yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-\’q’(ﬂ‘ﬁqﬂﬁuﬂTﬂ’%ﬂuj"ﬁmuszﬂm%‘fmtﬁﬁﬂ7‘5N€JuLLU1.HULmzmﬁuj’ (5E) | ,\

-

luanain 1.3

aaa Jd A a U
Ugnsen3nendosinalaslfiavesndiatu

aaa G d A Y a U
Unsensanendesinelaalfavesndiagu
aaa J
Ufn3ensaendutsesniu 2 daufe

aaa a Y} A Aaan d’d a 1Y Q' dg’ = d‘d a %
ﬂgnsmaanmmw ﬂf]ﬂg]ﬂﬁﬂ?ﬂﬂ!ﬁﬂ]@@ﬂ“ﬁ!ﬂﬂfumﬂﬂlu UAagiygnwITNnuUaanwiayu
A d? ' I v Aa o
AU 1 UAIT A
U A L]Jaaa d'

U nsensantu aslfnseniaveondintuanad nazisena1snliavesndaduanaiin

Hudeondlad

a Aaaa =~ 4 9 a Y] Aaaa [ dy
ﬂ'liWi]'l‘im'l“ngﬂ‘iEJ'liﬂﬂﬂG]f Iﬂﬂi%taﬂ]@@ﬂ%m%uﬂWﬂﬂ&]ﬂﬁfﬂﬂﬂu

o 1A
AIDYNNN 1

+1 0 0 +2
2Ag (aq) + Cu(s) —> 2Ag(s) + Cu’'(aq)

lveRNdinduanad AT ANTY

v Y
VORNTFIAFUINNVY : UHAT00nTInTY

\
o a 4 aa 4
foand lad 1587%

o oA
AIVYINN 2

+4 -1 +2 0
MnO,(s) + 2KBr(aq) + 2H,SO,(aq) — MnSO,(aq) + K,SO,(aq) + 2H,0(1) + Br,(1)

v Y
avoeNFATUNNIY : UFNTe00nTIAtY

laveenFatuanad An3eEandu

'

@ A

@ a 4 a o
feondlad  @15A%

Y aaa J Y] A du A a v
el sensaend wud deend ladsudidnaseundasaveandaiuanag

v AAa VA & Y a U Q' dqf
iuas ﬂ?ﬁﬂ)“ﬁﬂﬁ@!aﬂﬂﬁﬁ)u!!ai (AVDINBLAY HINNUYU

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



i)
\’cfm“mﬂ‘i‘mﬂwﬁw%’%mﬂ@fﬂf\fm%‘f@mﬁﬂﬂ‘zzﬂ@uumﬁwmymw%’ (5F) |28 \
-’ (] o @ I q]
—_— w

aaa J
M54 1.2 Ugnsen3aend

4 . manlagulas
Moy msnlasulaseanaseu _
1AYDONFIAT
Aaaa a [ ya I A dy
U nTeeendiadu lvivianaseu TPV
aaa v v ad
Unesandu VaIaNATY anas
@ a J v adg
Y00nT lad VoIanAIOU anaa
v Aa J Jya 3 a 431
7305 lvioianasou WY
A Ay ¢ Ya o 4 2
a5Ngneond lad lvioanasou Y
{ a v adg
13NN AE VBIaNATU anay

[y ] d‘ a aaa 1 dy Y o
M39819% 3 i]QWi]Tim’lﬂgﬂﬁﬂ’l@]@Vlﬂu LA UATDU

6Fez+(aq) + Cr2072_(aq) + 14H+(aq) —> 6Fe3+(aq) + 2Cr3+(aq) + 7H,0(1)

a J < @ a J
n. @15 lagneend lad a. @13 laludoond lad
Aa J < v Aa o
v, 13 1AQnIAIT A, a3 I uaaaas
ad o
I
+2 +6 +3 +3

6Fez+(aq) + Cr2072_(aq) + 14H+(aq) —> 6Fe3+(aq) + 2Cr3+(aq) + TH,0(1)

Unseeengiadu

o W

s 1nsenIanau
25A% il

Y foondlad

oy

a J - S @ a J
n.Fe’ gnoond lad a. Cr,0, 1lludrvond lad

v AAa

2- Aa o 2+ S 4
V. Cr,0, Qn3AY 4. Fe 1ludrsnad

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



ﬁx’a’(ﬂ‘ﬁﬂﬂ‘i‘mﬂﬂ‘zﬁwu’ﬁmwwﬁm’m%‘[mtﬁﬁﬂTszﬁ@uuwfﬁmzﬁzm"m‘%’ (GE) ﬁi\
4 q U U w’]

Y] 4 aaa I aaa d A
e 4  aumsvealfnsenludelallulgnseiaond o5ure

f.Cu” + 4NH, —> Cu(NH,),”
v.ClL, + 20H — Cl + CIO + H,0
f.Ca" + 2F —> CaF,
1 .Ca+F, = CaF,
9.2CCl, + Cr0,” — 2COCl, + CrO,Cl, + 2CI

.NH, + H —> NH,’

9 I Aaaa ~ 4 1= A a [
@ou 9o n. A. 9. 2. 1ulfATeueuiaend lilisiglandsunlasavesndiadi

9 I Aaaa A 4 A a @ [V dy

vo v. 1Wuilgnsesaend w1259 CL nlasulavavesnagiadu agil

0 A4+
Cl, + 20H — CI + ClO + H,0

9 I Aaaa A L4 a a o A 4? = a o
UD . L‘]J‘Hﬂ;]ﬂiﬂTiﬂ’é]ﬂG]S INF1¢ Ca UavooNHABULNNUU uaze UIAVDDNBIATHANAN
v

=
JU

0 0 +2 -1
Ca + F, —> CaF,

vaen mFeuini Al yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



—k’a’m‘ﬁﬂﬂ‘i‘mﬂﬂ‘ﬁﬁwu’ﬁmwmzﬁm%‘[mtﬁﬁﬂﬂ‘szﬁ@uuwﬁmmzm"m‘%’ (5F) \-f,\
4 q U 9 N w‘]

v
=

nuLinNDEEN 1.3

aaa ¢ A a v
Ugnsen3nenvesinalaglilavesndiaiu

o A o 1 dy Y Y
AW %Q@I@Uﬂ”lﬂnlﬁﬂllﬂuﬂlﬁgﬂﬁﬂﬂ

= =& Aaaa a @ = Aaaa A v @ Aaaa ~ P
1. fl]\?ﬁlflu?fllﬂ15LLﬁﬂQﬂi\1ﬂ§]ﬂiﬂ1ﬁlﬂﬂ°ﬁme’u Llﬁgﬂﬁﬂﬂﬂﬂiﬂ'l‘iﬂﬂ“]fuelli‘]\iﬂﬂﬂiﬂ'liﬂﬁlﬂcﬁﬂ

o 9 9 3 @ a J v Aa  JIA a v = '
ﬂ'quﬂGlW Wﬁ@ﬂ\lﬂﬂﬁguﬂﬂﬂﬁ]ﬂcﬁqﬂﬁ uazmma%maﬂlaaﬂmwvmﬂaﬂuuﬂmamﬂi

1.1 Cu(s) + 2Ag'(aq) —> Cu’'(aq) + 2Ag(s)
URATENODNBIATU ...
URATOTTANTU e
a g A a [ d'
10ONTIATAD e mveonFarulasuuilag
v Aaa g A a [} d'
VTAVEAD e, veonmarulasuuilas

1.2 2Al(s) + 6H (aq) —> 2AI'(aq) + 3H,(g)
U nseeengiady

Unseisandu

1.3 Mg(s) + ClL(aq) —> Mg’ (aq) + 2CI(aq)

UPATOOONBIATU ...
UGATEOTTANTU s
Y] a oA a o d‘
10ONT IATAD oo muonsaslaeunlas. e,
v aa A a o d'
ATAVEAD e, veengayulasuualag

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



\’a’(ﬂ‘ﬁﬂﬂ‘i‘mﬂwﬁw“ﬁmﬂﬁwz\‘im%‘f@mﬁﬂﬂ‘iﬁ@uwﬁﬁumwmu%’ G (Ggh"
- N g u X
_  {w

= W A =i =X aaa N Y Aa s
!!‘U‘]Jfrlﬂﬁﬂﬂi]ﬂiiuﬂ 2 ﬂn‘mﬂg]nsmmunumsmﬂiauamﬂmau

ThinGeutunieaning X asasumaeuiigndes

1. fornmlase luiiiuanumnovenlfisesaond
L fhugAsendisims 19 - Sudidnaseu
2. fwlfAseniinmaiiy - anaveendingu
3 fwlfAsenfinmaiy - anvszquan
.M 1 1ag 2
UMW 2 1A 3
A MM 1 uag 3

Y
3.1, 2 08 3

2. ierhunsAynuaslumsazaevesnzn luesa dsing il Tanzaznumzuuung
AYNUAAIN

% a

1A IS 4
n. wisayniluaeond lad
(= o3| v Aa o
Q. Llﬂﬁﬂuﬂlﬂuﬁﬁiﬂﬂcﬁ
v o o a 4
ﬂ.IﬁW$G]$ﬂ'JLIJu@]’JE]E]ﬂG]5Ulﬂﬁ

v A

o & 7
. mm"l@@@uu,ﬂumimm

3.2FeCl(aq) + H,S(aq) —> 2FeCl,(aq) + 2HCl(aq) + S(s)
dyo/ a 4 = a Y I 1
fl]']ﬂﬁﬁJﬂTiuﬂ'Jﬂﬂﬂ“D'Ilﬂﬁ Lﬂﬁﬂutaﬂ]@@ﬂ“ﬁlﬂ%ulﬂu@ﬂ’]\iqﬁ
. -2 13 o
9. +2 Lﬂu -2
. -3 13y +2

1 +3 1y 2

4. U5 ede Wi felalillgufisesaend
n.Fe' (aq) + Cu'(aq) —> Fe'(aq) + Cu”(aq)
. Zn(s) + 2Ag (aq) —> Zn'(aq) + 2Ag(s)
. Ag'(aq) + Cl(aq) —> AgCl(s)
1.2NO(g) + O,(@) — 2NOL(g)

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



Mﬁﬁﬂﬂ‘i‘mﬂﬂ‘sﬁwu%ﬁmwﬂmﬁm%‘[m{ﬁﬁﬂ"I‘sﬁsuLLUﬁULﬁ"lxﬂqqu%’ (GE) q;\
p q U U ‘I]

5.1ifoguTany A, B, C uagD ugazriaadluasazatsvedlans lovou lananmsnaaosduaas

) v Y '
Tuas14 e + uaaanumslasulaunadu — uaaan liimsalasunilas

Tane T13azaney M3FEIEIAUANNUITIVDIRIT A
A” B” c p* | delagndes
A . n + - 1.B>C>A>D
B . _ . - v.C>A>D>B
C . + . _ A.D>A>C>B
D n + n - 1.A>C>B>D

vaen mFeuini Al yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



A PEnAnTINN IR Nt e Qi xilg Tormin Tydouuuidud ANy (GE) N

@

-

o dw I A = v A o 9 Yo A o d'
MIUDI LUVNAFO UL UUILADNADY T 4 AAADN $11UIU 10 Vo WA sURUATDININEY X
Y A Y Y]
asanuMeeuNgndedasludedou
Aaaa [ Y I aaa S 1
1. Ugnseuniiludelane Tl dlulgnsensznmiaendedianiuen
[ Y
. WoNauAITaz A IFHANAZNOUNATY
d' v a Aa o aan a [ =1 4
¥, iensadahninl§nseaziuny Tmden leason loa
4 v al Aa YRR g}
a. ieniaganisnuandailulossu i

A a o Aaaa Y] Y a o =) a dal
. LiJE]ﬁ'li‘]Jizﬂﬁ]ﬂ‘lj'l\i"]fuﬂﬂ'lﬂg‘]ﬂiﬂ'lﬂllﬂimlﬂﬁullﬂﬁﬂaﬂiulﬂﬂﬂ]u

9
2. wanasanignseae i

Ag'(aq) + Fe''(ag) —> Ag(s) + Fe'(aq)

a o

a1 lagneond lad
. Ag+(aq) 9. Fe2+(aq)
f. Ag(s) 3. Fe3+(aq)

3. dfnsenludeladluilfisotsaond
N. PbS + 40, — PbSO, + 40,
V. AgNO, + NaCl —> AgCl + NaNO,
A. CH,COONa + H,0 —> CH,COOH + NaOH

3. HCl + NaOH — NaCl + H,0

4. nsalnseniaend Cdis) + Liag) —> Cd '(ag) + 2I(aq) Yolanangndoes
a 2 4

n. cd flugneondlad v. Cd gnoend lad

v AAa

S J - aa 7
a1, W@ LT NIAeY

vaen mFeuini Al yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



-\’cj@“mﬂ‘i‘mﬂwﬁw‘;ﬁ’ﬁmthdm%fmtﬁﬁﬂﬂ‘iﬁ@mmﬁﬁmmsm"mj’ (5E) (88!

Y 1
5. 4olaneliinan lagndesige

~ Aa J = a U A d?
N. A1INYNITAIFISULAVD DN AT UIWNUY

A

v. asndludeendlad azlavoondaduanas

{ a J a @
fl. ﬁ"liﬁgﬂ@@ﬂ“]fllﬂﬁ e ilavoongatuanal

A g v Aa o = a ]
3. A5 UAITAE UV INFATUAADY

v =2

6. URnTeeenFat UG

Aaaa A v ad Aaaa A Ia <
f . ﬂgﬂﬁﬂ"m‘llﬂﬁﬁﬂﬂmﬂﬁiﬂu U . ‘]J;]ﬂifl”lﬂilﬂ?inlﬁﬂlﬁﬂﬁﬁﬂu
aaa A A 9 1Y [+ a aaa Aa a v
fl. ﬂ{]ﬂﬁEJ"WILﬂ‘c’J’J“UfNﬂULLﬂﬁ’O’OﬂGIiLﬂu \| . ﬂgﬂsmmmiamame@wm%u

7.CaH, + 2H,0 —> Ca(OH), + 2H, 1naumsainan doanulagndes

I o a 4 + dyw -
f. CaH, iHudeond lad ms1z H luasiisu e

A3

< @ a J = A o -
V. CaH, Wluare0nd lad sz H Tuasiisy e
9
a. UfnAsendl lilygaseisaend

< @ a J
3. H,0 ludeend lad

8. 1n1anTenae 11l 2au’(aq) —> Au(s) + Au’(aq) Tolagndea
b q q )

A. Au'(aq) Wudeend lad

v Aa o

. Au'(aq) HuEIT A

v
v @ a v A 4

I 4 Aa
A. Au'(aq) Huiefeend laduazdliaas

4
v 9

1 a3 Aaaa A 4 A A + a A
d. ”lmﬂuﬂgﬂ‘immaﬂmwswmmmumwEN Au (aq) ¥UALAY

o da' vy ! dy o Y
A3 lideyane lfinoumaude 9

1. Na ﬁwﬂﬁﬁ?mquusqﬁmfﬂummzﬁ Zn ”lﬁﬁwﬂﬁﬁ?mﬁuﬁyw

2. Y zn HulfRsenduansazats HC11399191590 91 Fe

3. 199 cu fulumsazaroFanes luasanadiiuaauiscu uazansazaoilu
dihoou

4. ldnananlumsazaroneilos anFamlaiiadduiunanan

o w I o a I
9. MmyFeadmuanuansalumadudisardanun ludesdlu lianude1a
N.Zn > Na > Fe > Cu > Ag U.Ag > Cu > Fe > Zn > Na

f.Na > Fe > Zn > Ag > Cu 4. Na > Zn > Fe > Cu > Ag

\

-

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



mxﬁﬁwm‘mﬂﬂ‘sﬁwu%ﬁmuﬂ@fﬂﬁm{m{ﬁﬁﬂ"rsﬁ@uLLU‘JﬁUmeﬂTm%’ (GE) 3 ,\
é\s 5

Y
10. 9on1m lage 11 ligndes

N

Aaaa a Yy a2 a a dgl 1 Aaaa
. ‘]Jj;]ﬂ'iEJ"IﬂTiLW"Iﬁ']'i‘]J'i$ﬂ@‘U‘]JN‘Iﬂ!ﬂlL'ﬂ'Jll!,!,ﬂﬁ@@ﬂ“m%ulﬂﬂﬂlullﬁﬂﬂﬂ'llﬂuﬂj;]ﬂiﬂ"l

= L4
TADNY

v A v Aaa J Y

o I~/ [ a o 1 [
Cuaumsseendaisaufersztludroond lad uazdisargndoudulile

A v <3 v Aaa JA Ia <

% a J a 1
. ﬂ?@@ﬂ“ﬁqﬂﬁﬁﬂﬁ'ﬁﬂﬁﬂﬁ]mﬂﬁﬁ'ﬁ]u Asagsneasnlvioanasou
Y

Y
aaa o aaa a o v v oA %
ulnseniaend vzdesiilnservendiadu uagiandunaiuniounuaue

vaen mFeuini Al yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



: \’a’(ﬂﬂqﬂ‘i‘mﬂTﬁrmu‘mmWﬁzﬂm%‘fmmﬁﬂTm@uuuwﬁumwmw%’ (GE) I
-’ (] a a % J *]
— w

UITUIUNTIN

%

NSNS LESgUNS. glom3aNaU AT 1.6 1Ak 6 3 035, NFUNNLKIUAT: QlTiuma, 1)1,

aa o a d a d an
WHY TASUHIYND LasATS. !ﬂﬁ 3 iﬂi\‘iﬂ'ﬁﬂ'l5']'Jﬂﬂ]ﬂ]ﬂﬂﬁ!!ﬁ%ﬂmﬂﬂ]ﬂﬂﬁyﬁuﬁ a93y.

[

Aa o 1 Aa d o
ATUNNUVIUAT: UTHNATUINTINITWNUN 9109, 2550

o

4
Ay InEned. gllomsaaael 1Al 53N 3.4-5-6. NTUNNLHIUAT: filfade, 1.1).1).

A o 4 [ [ 9 v A A = % Q' a = Q' a
AIANHU NAIANUT Llﬁg‘ﬂﬁgﬂ‘ﬂ HIAUNT. KUIADLIGUTTITNIIIYUIIWUIAN ANIWNIAN.
Aa v <3 = ) o w

ﬂfg;ﬂl‘ﬂ‘WiJ’Vi'luﬂﬁ: UIEN 't’]'i]’l/‘h“]ﬁ/] AILDTU 1NA, 3J°1J°1J
% [ a a o =) v A A ~ 9/&
ﬁﬂ?ﬂﬂﬁ\i!ﬁiﬂﬂ1§ﬁ@uﬁﬂﬂWﬁTﬁ@iLla&WﬂTuTaEJ. HUHITIYUAISNIILIGUINUIIU AT
a‘ a ISl 9
INNIAY AN 1N 4. ﬂiq\il;‘V]‘WiJW']uﬂil ﬂiq’ﬁﬂ'lﬁ?ﬂWi'l'J, 2547
1A = 91&’ Q' a = 1
. QUBAITITNIIYUINHITIU Hag INUAN AN 1Al 4. NIUNWUIUAT:
AFEANIAIAN3, 2548
% 4 a @ d{ o
’qmﬁu "lﬁi’ﬁﬂﬁﬂ‘i LUASTUANA ATUNIAVY. !ﬂﬁ Uu.s !ﬁ'?»l 4. ﬂi\‘llﬂWﬂJ‘H'luﬂii
A o 4 a 4
MNNNAEMTNUN, .4).1).

http://www.il.mahidol.ac.th/e-media/electrochemistry/web/electrochemO1.htm

vagn 5T Wil uAdl yadl 1 Ugisenadivnisareloudiannsou UNITYY NDUNYT



	chemm2.pdf
	ชุดที่ 1 เผยแพร่.pdf

