
�.J �\.a� �.jl\ ul�

2010 :wt� o.;� 

�.,st �JU\ •JJJ 

ti� � � o\al,tt

�� �' i.:.� :�\ __:_---------------�---·----

�� f.,..n :o.3l. � ..)�\ 

�Ult U!F'�,,..n Ai .;� ui �JW\ � 

JJ,, e t-4t.,.J

(� 03,5) :J,�\ D!A\.

f'�ti�t ��JP c.j���� _;� J_,h.o u.o V1 =200mL � t=O �\ � �j.Al 

J_,b.... (JA V2 =200mL ��cl =4,00x10~2 mo/.r1 ��I oj#,._fa (2K .. (aq)+S20t (aq)) 

• C2 =4,0x10~1 mo/L-1 �yJt -�y(K.(aq)+l-(tXJ)) r�b�l .)� �'LA
:\..di J.,.:.W\ ��I J�\ � �l.lll (Ox/Red) ��I J u..J.:. l�j -1 

.(12 (aq)I r (aq)) � (s
2
0;- (aq)tso:- (aq)) 

.J.,.:.WI ��I J� <!�I t4-.Jl - i>�l �li:i\\ we, o�I �.b\....JI �l /1

. .l:t...Jl Jc,li'.Wl �ii""•ual .�6..11 Jc.\.illl � ')_,� �, /y

� ..>:.lt.} � oAl_, , ... ..,,,);,, .. ,.J .0-4jll �� 12 .l� �\tJ � .J_,k.j �\:W w\Jii• o� ��-2

( 1-J,S..:J\) 
t(min) 

: u�ll � .JJ .1 �I �

.(1-JS,JJ\) � C.,..QyJl [12 ] = f(t) 
�_,Jl 0A �ltll J� � fi 

� �:;-,\\ 4-.c:._;.JI l4' �I /'-='1 

., =t
½ 

� J .l� c}\:L 

.:i--'\ 'lfi �.c:: ... ,,, ..... "', ._j � ,(l-,,�•t1) ·U . l\ '--�tu �t ��, � .L\J ·\-3 .-"1:' 'T' � y � '-r � w ... �.) r.S"'. � 'F"' .. ...)- u. 
�)\ WA V =lOmL 4:w JS� ,�..,� u� �y � ,o��\ �� i)C �\ 

J -'- - · . W 1, ( �, W\ , -A 1-A�l � • ►� �I · �) � 4.1.t. ·J . __i \,.. �\ � .); � .. • .., C, � �. .. �� .) � '-r-

.C'=l,Oxlo-2mo£L-l �_,.J\ o.Jp.) (2Na+ (aq)+S20;-(aq)) r-J:!-l.�l U�fa.� �LA 
10&&1� 

.Lotphilosophie jti. •. i'·JI �.JA � .hi! t.#�I.; ��I 
.. 

·---··--·· ·-·-- ----- --- ·-·-··· ---------·---- ···-· -- -� . 



.J2 (aq)+2S2OJ-(aq)= 2r(aq)+S�O;-(aq} :� �WI J_,=i..jll ��l ��\ �l_ijll �

�b;�.,/J � �6 .. 1' ��I J� ��I ��l Jc.lJ:ill �t-"Jl c.;,-al_.,:i..ll fal fl
. � �' �tL _, r .,:.l .,....J1

u�fa.� J� � __,A vs :� .c'; v E ; v =0-o JS.�� [12 ] •.;4c- �_,, /1...:J
. E _;9ts:ill � f: _,4l e-.,PLll r .J:-l _,_Jl 

.t =l,2min ��VE ul...a..JI �\ �i -� 

(JaW 03) :� 4°Ji >4\\

.1112 ::;= 30,2ans ya,JI �<JAY.� (J�I F' 137 r.J;):.J! � '-i� ��l � � �

.A
0 

= 3�0x 105 Bq �I \4l _;l..util �L....:.)!I .l:.t.!i.ill �

. fr u� \�� •;;cs e--1:).!.wJI :y�t ,.flSui -I
137 �----'I � �I _111 '-li:ill ."d.h� ... el f\

♦ ?-�� � r.j.J..,.., LJli-' ½-1D /' 

• • .•. I\ i\ -�1 �I <..::.u� J W �1 /'-'r'�� y,, . .. . . 

."4...o�I � �\ � oj�.,.JI 137 f-':l__»Jl � m
0 

�\ /� 

• • ,,.,,n A(t) , ..c.l.&..!."il ..bt..t.ill • ·u o Le. �\ ,tc;:-- ...,, u_,., .J • . I ' 

! � ..la.J. ,\_,.\\ .l:.\...!u w .. -< /'-.I·C-:- .. �, .

r o..l:.l 4.la.11 J.;li. l....t\t\ .l:.� •...• ti .. !.-:.11 w ,_ /.::.. ., r.r- ,, i.r,- � .. . 

-2

.fa. tj.J� �� � r�"i\ -u:.Ui.u � 1-.llc:. JL._,.; .. � �� J#- �\ � -3
!�\ �I f'Y': rS ,A(t)= � 'I\ ¥1�'.il �

E 
( 

ssCs 

M m .)= 136,9g Imo/, N.A = 6,02x1023 mor 1

( Cs 

(Uiil 03,5) :�\ ,�.i:l ,...:µ\ 

> � ,c� ,�}J � � <.i4fa.
(1) :l..J\.:ill _. .',\.i .• <t\ u.j\ . , .1 "'.I\ 

1---9-----; 
... --,- ,.A'"'"" .>A e::-- u----c 

R �) -U....- �l.lll �_,U-A_., E; 5V �� ,._;�..,.S. _jjJ � .ll_,.. -

• R = 120n �.,ti.. �.Jl Jiu -

.(2-JSJ;J\) K �4 -
10vt2� 

jl.l,.i•JI �.JA � .hi! t.#�I.; ��I



Jl.J=J.,i �� J.,..s_,.i ,w-ajll Uj� � �fa 0J: Uc �4.;tSll yjill ..)__,.b:; �lW -1
. (1) �_,}I � �411 � , t: o �I �_, �I c}fa UH �.J

,h;� •��_, � :;.l.J �.)\ jW::J_,ill j� UWi J:y.AJ � �L.:.i..J\ ..>.!�-'
:Ub.11 . �l.:illl lib � .llil',,. � . ..� ... 

I j
j

40 I 48 
,·-

t(ms) r 160 4 8 20 24 32 60 68 80 

Uc(V) 0 1,0 2,0 I 3,3 3,8 4,1 4,5 4,8 ! 4.9 5,0 5,0 5,0

• Uc =f (t) W� �) �
-� C � w ..... ' RC �, '\tJ r . jll u� w lJ.jl .. :.....e.. /w.. �.J • c.r (..)-0 • .. .. '-#� • 

Y • .• �,w, . .-i · ·Ji �� w 
· .... ,........,s -2� � r (.)A ..J' • .. � .,. 

• R = 1200 .J C ') C � C' � � J::.-1 u.o : (i) .UWI -
• R 1 (120.Q _, c�=C � C" � � J.?,i 0,o :(y) �6.ll -

.�\..JI (y) J (1)�\ � Uc (t) <.'.P 0;�1 (2)J (1) 0Eh ',4JI � � i) ,yi.fo 'r-J

��t) + R1Cq(t)= ! :s.J4,J4 � q(t)� o�\ �\lu\ ��\ J � � -3
� �t; /J J a_, A� q(t)=Ae ai +/J o.J4'J4 �\itll ��la..Jl � � /y

. q(o)=o ufo r=o �, � 4-,jl LJc. ,�
• � .,, t l.llAS \.Al , ... , � . .-i ·('>) · -11 . � ��\.JI · · 4-.l • �\ - 4_JAJ. • ..r.-- ..r - �y � • � � 

.�\ � E
0 

� _p.,J\ �4�1 �li:J' t = 0 � � �I fl
f E = �0 �t � �J:-ll 41\JJI � �J 0,o ��I u-ci)I .JA l.. /�

(lill 03) :�\,;l\ ,.,·,ij �
.;bi.JI t-W\ 0,-lOOmL t1.)l9 � J m U'6 J=,..i u,op I� (CH3COOH) �A11 � (s)�.,h.. �

• 3,4 � �\S.i 25°C 4Fl � fa pH .J\ tYlyA,4 �l�(s) J_,h..J\ pH �
• �WI ' .J�l J --�H .lAl.JI . 1-li:i.l\ �t- �, -I..,,- ,, .. � (! '->- . 

• -�\ L U:il\ - ,;;�t '; .._\...._ • � -� f\ -2er�� v-- r- ��,· 

• xf �4-lll r�t � �.J\ /y

C =10-2 mol IL �_,.JI _):Syll �.� ,) <:.»l -r1 =0,039 �I�\� du.Jc. 1�} /.::,..

. ( S) J_,h.J\ 'I'� � t,, ·,.JI �\ ¼§ m �\ �
10u-3�



· -L-: .:L.... , J. L. . Q · ·J -�'I ,ljc. Js;.\Lll ·· .. < Q 'l..fi.i'il 1- lilll · · .. < � -3 .)..:,-- ·Tr-.;-- r1 W..) _,-. ...J--.J ri � • UI- ..r- . 

f���' 

�\ Y. � Va = 1 OmL � .>.!Lu , ( S) J_,h..Jl C <) ..,.JI J.p _fol W 0,- .lS:tilt � -4 
�..,..J1 •JJS_jj(Na+(aq)+HO-(aq)) r�._,-JI �-'.J� �t.J J� 

•��)11 J..,h..Jl 04 V,,8 =25mL � ��1 .lie. )i\.S:ll\ 1"">;i Cb =4�0.10-3 molL-1 

••.;;!�•���I J_;S_;i_,_»11 fa1 � 

.J.�\ I� ��I �li:ill �t..... �\ /y 

.�L..ii.l.b..JI ½i,1\ � '-fJ)l .(s) J_,.b..Jl c �_,JI j;Sjill � �\ /+ 
Yr_J:Jy..:all �.J.)� J_,b..o LJA 12.5ml 4-!1...oJ � �_)Al\ pH � � � lo /.J 

pta(CH,COOHICH3COO-) =4,8 ,M(0):.16g.mor1 ,lvf(C)=12g.moJ-l '1vl(H)=lg.moJ- 1 :� 

E 
(�W 03) : LJ!!AW1 CH )4l\ 

:Ju,Lii\l � U._1:.).o �1 .>t-Ua.ll U4 �4� o).J w�

,R =17,50 .U.Jl.i.o �) Jili ,r l+l,._,liA_, L \+>J'.i\� �-' 

K �4� �ti ,E =6,00V �t �4� _;_;, {Jj �-"4

.t = O �I � W-,til\ � (3-�l) 

0,Gj-ll .).JJA t;A o_;l..ill � _;WI �4�1 _;y:U\ i� _;_,l:a:i �� "'11 �� �Y. , .. ,, -

.(4-�1) i =f (1) :w4:JI o��.,

:0�\ � ,:)Li.1e,'jy .1 

0,0 

.o ).ill 1: 04)' ��; � ,�bl\ rt.1;:J\ � �4,�S.U _;l;J1 b� 0A JS� �1 -1 

(4-J1JJ') t(ms) 

.� _,ll L �jj\ J r to _,\i.Jl 04 JS �\ -y 

:�'.l\ rll:il\\ � .2 
: J � .. :.()'.l fa' u�u � fl

di i I . ....i _;lull ;� 1 WA - + - = -0 

� .,. 
0 

.. dt r , 

• �1 �I f'U;:JI

:JU,\\����� J:.. w1 � /y 

i =1
0
(1-e -; J 



r e-ii � �1 �j �� ul;b,..11 ��_, �_,!l L ¥loll\ ½! i:_}JI � .3 
: <)l:il\ �l-4,tl\ J� � J. a, ;l o).ill w,o)l �� 

-r(ms) 4 8 I i2 ,___L_(_H_)-+-0-,-1 ---,i---0-,2--,..-.• 0,3 20 0,5 
,L =h(i-) :w�I �_,I� 

-u�l���l/y

fy-1 J\y.JI � ��\ �\ � �1 �� J!l_,ii Ja ,r �_;l\ �_,1..i.o :t<l,.Li �I/� 

,,-----
·

a 

•;' (5-�) 
t (s) 

: V (m .S -l) 

0,00 

V 
0 

(laW 04) : �243\ ,"J: � 
Jjl..i � J_,b � m =100g .i..:itS (S)� F-" �� 

• (5-�1) xx .)�\ �_, a=20° A..J.JlJ: iji�I i:_,:.
,(Webcam) 4;a!.) '»� ½J!� J;!� W 

."'.1.,..\11 •1 •-·"A . , ..
.. 

.lJAl\k ._, �- , .)"t-:"'-t v1meca � JH � .. ..� e:..-.JC-_,

0,04 . I·· 
0, 16 _J_ 

0,06 

0,20 

:�till �tu.\\� \;t,.., .... -;_, �I 
0,08 0,10 i 0,12

0,24 0,28 
i 

0,32

•V =J (f) ,j�l �)/1

:04-:l\ u1:, ..lLuc.'14 /2.a t.J� ��\ 4!\ �I_, (S) �y.. � � fi ,/;;;:0 �I� v
0 

�yJ\ A<1_.!! �I /y

,t
2
==0,08s _, t

1 
==0,04s :u;'il:.,,U\ � 4.c._,bi.JI �l...w.ll y...ei.:..1 /+ 

:� w\S�'il wt JA.fa /3 
-� �1 '" a t Wll 4.->.! ·-'lo k.11 A � . .. -··.l ·l:'Jl · ·WI � .. L-::. rt 

., • � 0 _J "' � .) • • .J r .. .>J.� � u� � / 1 

! � 'i 1 J..fa. � . a .J ao � W.)\.i / '-;J
.�WI 'i�I J_,b � wl.S� �io.WI lr»_,ill o� �_,! /4 

.sin20°=0,34 ; g =lOm.s-2
: �

. 

. � 
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( � 03,5) :Ji�\ ut>4' 

�_,.Jl ":»SY H2O2 ._..ln 111SYI �w, (.jA v, -=lOOmL � �� (S) 'i_,1:-. � 

o)foy (K +(aq)+r(aq)) r�t;�\ .)� J� � V2 :aa:lOOmL � (::4 C, =4,5.10-2 mo/.r-1 

.(H20i C£¥J)IH20(l)) ' (Ji (aq)/r(Gf/)) =u�'LLl\ �-C2= 2,o.10-1 mo/L-1 �.,,.JI 

,uf.2i,...,;l\ �t..JI � \� tl;...JJ - o� Jc.till\ �.b� �I� - 1 
.�t Jc.�l �I.J ��\ r� '1� �\ /y

�-' V = 20ml � � '-i� � JS �W..0 �\Ji o� � (S) J_,b...Jl � - 2 

I2(aq) J�\ �\.ti ..;;W f-1 ¥;J' 04 �.J �t..t J}xi y�'°il �l L 9)+4\ t=3min �\ 

C"" l,0mo/.r-1 �_,.JI o�_fa (2Na+ (aq)+S20/-(aq)) r��I �'u.;_fi.� �,>.' �\

� u�\ wtu . . < -·�11 · i We. ,c...lllt\tl � ... w � . 1<" �\..JI � ·--:11 .<l.. ..,r.-> � � w . ... .. . c"" l},\ � • .� .).,r-

• VE .JA jilS:iU

! e�l....JI J+i y>,1-ii JS.I�\�-' �WI" tJ•aj l�W 

: �k.J� b �1A..J\ � tiil 6JbJI ��I J�\ � ici.u - 3

I2(aq)+2.'>20t(aq) = 2r(aq)+S,06

2-(aq) 

. [I
2
J= �; :A.i)l.J4 � t � ½?l � JS.� .• ,.u .:i�l c;� �_,.JI ..)#.jilt <Ji�

4 

0 4 t(min) 

�t.tll ��I ..)#.Jill �I� li...i\ � wj - 4

�i LJA jll 4-J')J � JS ,�i'• JI � �\ 

.(1-JUll) u�I 

• L tsn\ 4..,L � _ _j [I ] w .. ... l -1
(.Jw .. "(t-' � 2 If "' � 

4-;a?>ll ��I 4 Qji �\ -y 

.t =8min �I� /2�

� I � WI "�l � y..i �\ --=:-­

. t = 8 min U:.:Jll � � 

10o-e6W..a 
.Lotphilosophie jl.l,.i•JI �.JA � .hi! t.#�I .J ��I 

··



( llW 03) : �1ln ut >41\

,.) 
2:;u ol_,l u� � ��l � � � Jyo,U_, ,�\ � 2

�
1Pu r-':)lj3.,l;JI �_,i "i

:4l.... Jc.� c.;_,_,l!i Jp:llt l.1\ �� � � .wu_,_felll 0-4 x � '-R-'� Jcli.. 
23sU+x

1
n➔ 241Pu+y oe • m O M � 

• . _jJ : � �\hl"i\ . · ·lj -:. · · L-: · -t -1y .J X �----,---- � �� � 

• :Am r'�_ya'-JI ol_,l_, p- �� � r.� 2;1Pu r�y.,431 ii�_.,� -y
. z _, A ��I � � .J e-� jJ .,4U c; _,_,111 �I U;il,... �I 

1Am J 2:;Pu �1_,ll MeV � ofo (�-'1) w�� JSL�yl �� � �\ -�
.I)�\ fol �t �I� 

.ol� N
0

� t=O �l ��! 241
Pu �>.;l.JJ.J4ll �A.lJc (,j�-2 

� ¼-JI .1:iLlu A(t)� A,;t) �I � J�l � 4i\i; 4 �) � ¼,JI 01' .l:aLlu �I_;� 
0 

:�\:JI ��I� \;Lo..,; t =0 � � l+J=aWu Ao _, t �I 

--�(ans) 1 0 i 
.. 

3 6 9 

� A(t)·-� I 0,85 0,73 0,62 0,53 j 
4J i 

I 

• 1n �(,) =I (r) :0�\ ,�� �.J-' c)c. ,� .;I -l

,t .J). AJ'i� In-A (t) _;\�I 'o.J\..ic i....uS.I -� 
. A . . . 

0 

• 
241Pu r-.»ljl.,411 J,AC- u...a.i <.JAJ � 4¾9 t ½ �l__, ,i �l �e; � �'-# r:,»c, -�

m(tAm )= 241,00457u , m (p) = l,00728u , m( 241Pu) = 241,00514u 
931 5 

m ( n) = 1, 00866u , lu = 2' Me V

k 

C 
R----�-- 1......--r ..... _-_-_--,_.J A B D 

(2-JsJJI) 

C 

(4.bil 03,5) :� (.Jl,4\ 
:ut11 �w .. <11 Ua.11 �1 '- .b.J · .,, .. . �>- � . ..)J 

• R = soon 4UA ..,u.... �) c.)li • 

-� • ui:. C I.♦: ___ � • 

�� ' � 

• E �\.j �.J&S y.J: i.j� �� •

-(2-JS,JJI) k ¼Li • 

.Lotphilosophie jt:i...a\fl�j.4 � � c:�I.; ��I 



10 

:.:;:tt•-
r

j 

•·11r�+.

_l,a.o; ;·n ,, 
� �-:+1�·t1> 

;., i: ��-;.��� 

(3-Js.:Jt) 
t(ms) 

�4�1 yjlll ◄•ii i>4 99% 

• .ll_,.Jt �Jb �
: w�l � !Jl..:ic.l 

¼i_, 
r u-o.)11 �e �.;i 0F- � 

�--t)_�.L.· �L .. Ctt --.-:11 
yru ...,--_.;- � �-...Jt-""'' _)J_,-u 

.c�,��l� 
� t; �jll t>..w.11 .ll:.. /y 

-�1��
Yr_, t' � �! � '-4 f �

u -�11 � -l> u..a\.ull �.bl....Jl � , w\ .. _-:t\ • 'l.i -: • • L-: • /2..,_.,.,.,. • ... . .J JJ.,.... � u-"2 � 

.uc (t) =E (1-e ·-1/;) :�I U"1 � � 4-ii � � ,uAB =Uc (t) :� �_):a� �'-L>+SJI 

.f
2 

= 5r ' t
l = -r ' to = 0 :u�I ,lk. �\ � E� �y..-JI �4�i �U:J\ � AJ9 �..,t /3

.E
C 
-I (t) I.Sh ;.11 J$...:. (� �.J) �� /4 

(�W 03) :�� ;l\ Ulwl' 

._;hi.JI �Wl 0"' 500ml � .u,. 1,2L � ,NH3
(g)yWl jW (S1 ) J_,.\.:- .JJ•o<, �fa.

• VM =24L:mor1 ��l .l:a_,
� c) j_,..JI �I wt \...Jc. ,(S1 ) J_,b....Jl C1 

j_,.J\ jfoftl �\ -l -1

• 1 -W1 •t. - .<I\ J ---:n �1 - 1- Lal ��l �la..JI �\ -w
� <-r��� � .. ..  � . 4 

. u,1 �t �l 2s0c i_,,i cs1) J_,b...JJ pH <Y� d -2
• Jc, \.i:ill r.li'.ll ")I� �t -\

! � l�t..o . -r� �l+U\ �\ � �1 -y

� (S2)'Jj::... J:?•<nil � u-- C:::.J! ��\ Jl.c.\Tl � � �'Jl uK- 3

.(S1
)J_,J.:-.\\ 1JA \!)l..hj\ C2 =2.10-2mol.r1 �yJ\ ojfi_JJ__, V::SOmL 

y (S2) J.,h.Jl .),?►<1:,,11 �' �I ul_,b;J\ � l.a -l

.�\.lJ.1 T
21 

��\ r�I � � �\ • 10,8 1.jJl...lJ .J•<2> 41\ (S2) J__,b...Jl pH◄ 4ii u} -y 

r Jet.rill �\+ll\ � � � � �\��, � __»lb t... -� 

.(NH/(aq)INH
3
(aq)) ��Ka ��\����\ - 4 

i·J�8� 
_ 



(11W 03) :'-""W\ Lij,>431

.(4-JS..!JI) �.J:! \...6 in.hl.,.1 �1 J-.,:. �.,s. �lb. JS.yo �...P- )•.�ufi.: ti
D' ◄ l,..9;11 �l D�l WA� C' l.h'illl �} C �I� o)� � -GS..P- �\.ti �fil\ �
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