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Experimental Lesson in Science Education for Undergraduate 
Students at Faculty of Elementary Education 
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• ± ti - 1=*1 

Tomomi SHIMOIKURA and Kazuhito DOBASHI 

Abstract: When teaching science at elementary schools, teachers are expected to have not 
only plain knowledge but also practical skills to carry out experiments, though many of them 
don't have enough opportunities to practice scientific experiments when they were students. 
In this paper, we report results of lessons for undergraduate students at Faculty of 
Elementary Education at Tokyo Gakugei University to acquire such skills through simple 
experiments for some specific themes of science. Our lessons consist of (1) instruction by 
lectures, (2) hands-on training of experiments. and (3) understanding of the results by 
lectures and discussion. As a result. the students acquired the sufficient understanding and 
skills necessary to teach scientific experiments, indicating that such lessons are useful to 
improve their ability. However, most of them are not confident to teach science at elementary 
school even after the lessons. This is because they cannot spare enough time to study science 
itself as much as students majoring in science. This is a general problem for students at 
Faculty of Elementary Education in Japan, and a curriculum for a long-term training is needed 

to improve their confidence. 
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1,\t.:flt*li'1/77JJ'{~:tJ'1/. :tJ:r..rt.tt•. 71 :,,7:,, 

1-·1:~< t'.:l~-toii•~•.w-nf.:£1.". •tm~-n-;tt 
t~•'t"~o!11:t.to.::ttE11'.19t L-r1t\t.:. ffl* 
(1)~ Ii 7 1 :,, 7 :,, 1-·ia t .ffi't"J!Hi tt-tt-C It\ t.: . ft.ft 
lii-r. tlt*c•(l)~J{ttltff-L. r.::Cl)*lifPJ?J 
t~~•1:r .. ,1t\i>•1t o . -to t t>-n•or t · t -nt~.f-t-t 
o (7)1."ft.ft i)f* -r o c. rooJ c 7 1 ✓., ✓ 1-·ia-e 
~;(.o. ?X1:ft.ft-n< r•~a't"1i? J cM < (7)1.", fi'il:tf 
~L-rIB•#•tit3;(., +(1)tiliifC7):tJ-~t••~ 
116 IJ # It -C It\ t.: (I~ 2A). t.: t!. L, .:: tl. Ii 7 1 :,, 7 
:,, 1-· (1) 7- ~ ::,, ~ - 1-• 1." Ii t.t < , Puolalan Koulu ( ,J,$ 
ru1-"~7-< ✓,✓ ~mt•mtWffl-to~~77A 

i)tll 1£ ~ tt. -c J3 tJ . Ji$ Lt.: 7 7 A b .:: tt. 1: i!U~ To 
t.:t->. 2 ~ffi't"ft;(. -c1t\t.:. ii-m-1i 71' ✓., ✓ 1-·m(l) 
~ 1."~•-t o.:: c (!)Ii 1 i)t~1,,,. U-c ii IJ (l)W*(l)ti 
litrt~;(.o$'t/C7)•. ft.ft~vo/(l)Wfic•Cl)~•~ 
tl:El~-tt. Vo/cv·yJ;J.;;.(1)W*(1):il1t,c L-C, •(1) 

~l:tHl Lt.:. ~- (leaves) c tt• (needles) t 1,,, 
1H•t~m-ea;(.. +(1):ii1t\t r~1:•1.1t1itoi>• 
t-1 i>•J -e~o tM~ Lt.: . .iBt1:1i~ffiW-e{i~1: 
•tile~ ~1,,,,m-~(1) t (1) t ~oilt. 71 :,, ., :,, 1-·(1) 
._l.f -e 1:t.~ .flt Ii T~ -C 11•-t o (A# Ii i>•II, 
l-)(1)-e.::(1)!1l:'1/:,,7'N~ft,l~(1)-e~~?. 
•~1:w*(l)jj: tJ ~tnc;m- L. ftf4tlf t-Jl~i)< ;~f& 
•-e~ tjj:of'f•i)t 5~ 10 5rli t'fit>tt.t.:. 

3.1.2 ~~ 
(Biology, ,J,$ 5 $~ · 1 7 7 A 29 ti · 45 ~) 

.: C7)tf1l-e~~P-1Wli 71 ::,, 7:,, 1-·1: El~T offlttl 

(21)-21 

(l)tjffi-e~ o. lUl El t:>il<ff-e~J& Lt.:~ i ~i ~ffl 
tt,t OHP -e~ Ll:li L. ~~!11:+(l)tiliift 71;,, 7:,, 
na-e~;(. ~-tt--c1t\t.:. oHP Cl)~~a,: t1t1•ttt.:(1) 

li~tt/Cl)fiMt-e~ •::d..: t.:t">, A 7 1) - ::,, 1:~ Ll:li tt tt. 
t.: Cl) Ii M !Im (1) ti (1) ~ -e ~ -::> t.: . A, Im Ii litr ml (1) ~ 'ti -e 
~-::> t.: C., L <, ~t!.ltt Jl -C~~Jtli?X4 c?j;.f-L. ~ 
;(. -c1,,t.:. +(1)1!tt.ftli*tf•(1);1. ,f ::,,7-v c L -C 

rMl!m (1) ii• C., t.: (1) "'.:) < tJ J t ~ If, IBJU: OHP 1: ~ 

Lilitttt~~i~it.tffl~#7;,,~A~ftc$tttt.~. 
~~1itli+tt; t.f-1:1& tJ. Jv-/'{~ Ek ;1. ff :t-1."U~ L 
t.:. ft.fti)•;~1:U~-t~~.¢.(liffetttt-r. it.:, ~~ 

:it Ii ;1. ~~A 7 ·J -rt-to .:: c t.t < , t.: t!., U- t.: T C.:, 

lll~-t J., t!.lt-e~ '? t.: . 

3.1.3 ~J! 
(Physics. ,j,~ 61f:~ · 1 7 7 7- 17 ti · 45 5t) 
!jm}]!Cl)~~'t'li:ltl!.~J:l:i31t o7J<(1){/j~i)tffi:btt -C 

v'f.:. i-r. }j((1){iffl(7)~-f-~£< Lt.:OOtit OHP '1/

H:ffe tt tt. .::\'-- '7 - J:~5t1,1t~t11: t.t-::> -c1,,,f.:. ft 
Jt 1;1:?j;.f- L t.:~~li-b•; ,fiiJ A °b' t jJH1. OHP '1/ - l- (1) 
~tMl:~xttf:~.Atttt-tt-t.: (002B). "'.:)-::51,,\"(, f
(l)*ffiffltN•-tJ.ia~WQCl)m~#t.ttttt~ . .::(1) 
.Qlifxf-l-ffl:1:~t:lllt.tml!JJt>t~ IJ . J:.l71<ta~tt-tt-C 
-e ~ t.:7J<a~t:-?-%~-t c ~ilt!tt->; tto c It\"? {i (1) 

1."~ J.,. fx.ft li~~(l)~tzl t ~-ttf.ti)f;.:: ttl:ml-t o 
=-:,Cl)~ r .. , <1. tltlJ( 1± t· 1 ~ o t1•iocm t t.:-r t.t tt "\ 
2. 71< Ii ,fiiJ Cl) t.: bl'.> 1: ~ o ? 3. 71< t 11 < fil: ti 1: .l: -::> -C 

1uuuu::i11t\1i~ toil•?> t oHP-effe L. +(1) 

~ ;(. t:-J~it 1: = A -ffl -e~ ;(. ~ -tt t.: . ~~Ii.:: .: i 't' 

1-"~00~tt.t~IJ. ;::"'.:)(l)~fUl~Cl)Wf~t~;(.o.:c 
liffili t ~-::> t.: . 

~-~tl~~-itft.li+ ~-::> "(1,\t.:(1)1:tt.ft lif-tt. 
tJl-ttot!.lt-e, ~IH:••tn-1 i-e1:~;~°b'-::> 
t.:.: c i)t~I.: ~-::> f.:(1)-e, ffl~ft.ft 1: Jtr.,, Lt.:. -to 
t t!tli, rfl,.1±.:: (1)~-t ~ o (1) li~bl'.> -C. -=f,fl~
li~-::> -Cit'~"\· "? i <It\< ii•c·1 il•tJi),; ~It\ L. 
~00 i)<i)•i)• IJ + -j t.:-::> t.: ii•; A, B Ii.:: .: i 1." 1: Lt.:. J 
t ~ ;(. t.: . +.:: -e. ?X(1)1Ji¥001:~~*tr t· {i 1:Jl 
-\to (l)i)• c fUl? c. 1 + tt.li bi)•;~"'· ? i < I,\-::> 
t.: c., Jl-tt o t.: ~ 1 . b t ~ A-. ••(1) .:En-~. tl:;t;:(l(J 
~IJJ(JJ, -j i < v'-::> t.:tl,-8-(1)~~;1u:"'.:)1t\-Cli?X(1)1Ji¥fll'I 
1:~tA-c,X;(.J.i.J t1i,1@~t-f4t.:. 

3.2 lfl~~O)J1«t1• 
B*(1)1P$~l=ffl~To~$1:~o t, 2 :J?il~ 

-efi'iJtfJ!-~t-~~~IIUflJl:~1->.::ci><~J.i. t.t.:. ft 



22--{22) 

~&:li~llii.Jl.t- L. t 1 tlJI. *ill. 1-•7 7 1- li~ll~ 

ti -r1.\t..:n<. ~m1:11t*tt~,:1~ <. -t-tt-trtt,:*ii 

-'(=>,'/ A~~ c'(J)ttfl, ~1.-\t:n. s *Q)J.!ft~ t .lt~ 

T -o t ~.l(=>Jt~~i:fl- i~ltt..:. 

3.2.l ~-
(Biology, i:p$ 1 ~!t · 1 7 7 A 21 g · 45 ~X2) 

F'-l'ffli71 :,,7:,, 1-·(J)*illii:p.(.,c L.t..:ffl!t(J)$'!W 

~~? t::. ftftliiHJH: OHP-eOOa- Jl-t!-~i)<&;,_M~ 

T -1-> • .:. ttt.:lt~ll!J~(J) 45 ~(J)li c Iv t't-Jt~ L.t..:. 

-f Q)IUJ!tb!li t.: t? "( 118 ( t.: It~. J - I-~ .}I 1= i J& 

,oU-rli~i t)Jl&:,tt,j:il•?t..:. -f(J)ff. ftf-4-tl=t-Jl 

~~ &:, ftfll-~#~(J)?-77" , ?(J)~Mt.:.,j:I...~. 

~-ti~~~tt~00(J)Mtt,(J)g$tftfll-&-e~~,j:~ 

; le.AL. i t..:B iW.(J)ffltt,(J)*~'.:ftfJl-ftQ)Jl*i Jl,j: 

t,t; ~ iif!-o t v\ 1 t (J)-e~? t..: (00 2C) . .:.it.l:J:JJ, 

~ 1 ~!t(J)fflJ:l,fl-$(J)~·r;J31.:ffir.>-Cin "(1,,\t.:.t,r, 

~31:i .t t) -~.fl{J);Qjl,\ t {/)~~? t.:. . it(i(J) 15 ~ 

-e. ·•(J)-A(J)~~~fta(J)*r.>~ttL.-rB*(J)~ 

~1:-:::>1. \-r (J)itifr? t..: . 

Jf[ 8 **J!W.i)< 3 ~ 1:1:E.:? t.:..:. t b ~ t) , ltl~ft 

l.Jl3l(J)~IYH:, ilklH:j(L1J, -f L -C7v- 1- T 7 1- =-
7 A i ~r.>-C 8 *911. (J) 1£ t) "51..-; t -f (J)~lf I.:-::> 1,, \ "( 

~ ffi ~[it IYJ I.. t.:.. 

3.2.2 1t~ 
(Chemistry, i:fl$ 2 ~!t · 177 A 7 g · 45 ~) 

.: (J) 7 7 A li-f&(J)!tt,t c (J) ::3 ~ ..:z..=.7-~ a :,, 1:r.,, 
ffti.)<~ 9 7 A ~Jv,'/-lJE~lf(J)!tbf(J)f.:.r>l:flnJt ~ tt 

~~~--(J)PAft77A-e, !tbf(J)p;J~~7A~~ 

,'f-,i~ff(J)!t~i)q ~. ·1°*i)f 3 ~-e~? t.:.. Ji 

.w1:fiifft(J),i~ t 1...-C, jf:~(J)MjW)~i)t7"0 ~ .:r. 7 

?--e~=t- ~ tt. 1 · 2 · 17 · 18 ~(J)jf:~{/)-~~

Tfti><ff~~tt~. fiiffl(J)ffmfi. 1*:--Mft(J)I...( 

JJ.1.:-::>l,l"(W,~~ttt..:. I,\< -:::>i)\(J)~ft,,i)t,j: ~h. !t 

~i.){*~ I.. "(~,l "(l,,\t.:.il<, -f(J)li t A., t'l:-A(J)!t 

~i.)<~,l "'(l,,\t..:. Wl~U&. Uifr?t.:.. iiDffl, 3 

?ftr,.. ') '7A. ~1t1< 1) '7A, *D1tr I-') '7A(J) 

&*miflt-Att~h~~,-~~~;tt, -ftt;t,~ 
1C 7" v- I- (J)i:p-e 1 :ff 1 -eilft L. "(~~{/)~-=fi)t t' 1 
~ 1~ T ,Q (J)✓-~• i ff m ':-tt t.: (00 2D) . ~.11< ~~Ii~~ 
#1--f-.!j!. < trbtt. !tftitli~Wti*tm_~T ,!, f!lt 

-eff1:1-1-~v~- l-7j:t'(J)Jcnt~-o.:. t1:17j: 

il•?t.:.. -t- 1... -r-t-(J) t ttt•~IIIJil<;A~·. ~,.: 1 en 
,j:t't-t,Q.:tt,j:<~•~•Tt,j:-t.• 7 ~ ~. A~Jv 

ff-~~ff(l)!t~t-i:p~tL~~wm•{/)7,A~ 

~?~~ -~~-{/)77ACQ)~e•(J)·ti~t; 

tt,j:i)•~ t.:. . lii>•I.: b ?AJftQ)tf~"t"-i:fl1J-/Jtt;b)•~1,\ 

r .. ,mt-m.:t ,Q~~ i i:p,t:,l:Minlt ~ ht.:. 7 7 A a-J!~ L 

t.:.-/Jf, ~~r;J31.:-::>1,l"'(I,\ < .: c t-tt• Lt.:. t.>, .If! 
-e ~ ·ff.: 1, \ o ~1,ti)t1, \ t.:. tJ i" o ~ -/J•-e, ttfl l±fiiJ l: ~ 

~; (J).i:pjJ ~~~ ~ -tt o t..:.r; 1.: T:,, * J: < 1J ~ ~\It 

,Q J: '? ,.:.~ffc? "'(\, l f.:_ J: '? -e~? t.:. . ~~t L°C', 

~ i ~·1 ,j:!f:.vf 1.:-:ffi:,g-? t.:.ift.r;> 1I i -e ~ J., J: 11:~ 

t.> tH L.~'m ifr-31££1 i I.. -r v\ o c ~ ,l; tt'->. 

3.2.3 ~~ 
(Biology, i:p$ 3 ~ !t · 1 7 7 A 22 ~ · 45 jj-x2) 

$~r;J31±A~(J)7)Htfi ffii:> J: l'.fllif!@uffil:-:>1.-\"(' 

-e~ ? t..: . & 1JJ 1:r,nm t- tm•i=~~ 1.... ~1:11Ht2JO) 

fililli~.f.Wi ~ (J)~i)t OHP 1:~ ff- ~ tt. ~~1±-fttt

/ - r 1: Wi ~ 'J!f. Lt.:. (00 2E) . :;k'fi-(J)!t~-/J<-f tti-,t 

.i t.:. g{, ft.fit Ii 001-:-::> 1,, \ -CM~ I.. -r v\? t.:. -f O)IIIJl;t 

,fm(J)t~~ Fii.ltl, !t-b! l±~? -CM~i!J6~mlt, ~I: 

.I - I- i l&-o.: t I±~ "' · M~-/J<~tJ9 t. ft_Al;t!t 

ft 1: ~ ~ {/) r;J 3 1: -::> "\ -r ttf-Hl i ~~ ~ -tt. -f (1) i t 
J'i1JJ(J) 1 ~lffl § -/Jf~ T L. t:.. 2 ~lllJ § l±llif!!Pluffil.:? 

I,\ t-e ~ ? t.:. . ~ Lt l±llif!iv.iffffi (J) ~i)t1=n.liltl ~ ttt.: '7-

7 ~ - r ii<ffc;ffi ~ ttt.:. . i t'M~-/Jt~ tJ. -fO)fU.fi 
l±ftf4ffi Jl~-!Jt t:> '7 - 7 1/- t- (J)~fli~!O'.>"C'lt\ 

( , Jiij~ l:Jt,lifis'iii: i il!tl 5ET o fi:J{.-/)t 7 7 A p;J 1:@~ 

tt, !filifis'iii: (J) ~ :t1JJU {/) 7'- ~ t,tlitr 1I (J) s ti 1: JUt ~ ti 

~- •tta. ttfl ti~ff*p;J{/)~••~;7"tO)at 
tH I.. -CMat! L, ~f-1-*p;i i ~@:IL -r ~1,€1:IHHHt 

t.:.. ~--p;J I.: I± Ii i)\I: t .IJfil 7j: t'(l) 7 9 (J)Jlfi,:)t$ 

ak ~ h -Cv \ t.:. . 7' ~ i ffl 1,, \ 9 (J) l±ft t A .f. L ~"f"\~ 

;t(J).:.t. ffl:M~?-71/-J-.(J)M•t-o~~

I... t.: L, Bffi:1.:#!at ~ nt.:.JJ;fifis'Ji(J)7'- 9 1.:-:>1t\-CI 

ftL, ~ - li~T c ~?t.:.. 

3.3 il;~~~O)Jl~tt• 
iOi~-el±tf~~lffl-/Jr 1 ~OO~t.:. t.> 75 jr~IJQ, 

71:--7:--r{/)•~ti•Q~-e. •Q(J)•~O)~~, 

-!Jt;t;v\ J: -3 -e ~ 0 . i:(l)f.:..r;, - -?(J)/f*l.:1,UtQJf 

~iltiJH:Ei" ,Q.: c nr~ 1.,. 

3.3.1 1t~ 
(Chemistry, it;~ 2~3 ~ , 1 7 7 A 24 ti · 7S ~) 

fl.t.:. 't;,-/J<J!~ Lt.:..:. (J)i'/lj~I± i:p!!j!= t fiiJ!l§-1.., -Cl.-'Q~ 

r.>, G'.ftl±i:fl~c~m-e -M(l).itlr]!t~:11..,-C 
m , 11µ 'IA -(II' 

'°· .:(J)tf~(J)ftjt l±, i:fl~2~(!)1t~tffi~L, I" 
t.:.. ~~r;J~l;l:~ J!l± c jtjjl(J)ifljW!f(J)~,a,)<Jii)lff .. 
~~ ~,~, 
1, vh -cv,t.:.. ~j!l£(J)~ Qli 4 A-M!Q)'Hf.~:, 



,f -:t: iffi~Q)*~ ~ 1:A~ t) 1: L. -t-ttt-tttli7kl:"'.:> 
Ito. ~t_l]j(Q)il/lliJlII: J:? "'(~¥); tt -ci.,, 1-> <1) 

-c-. •1Ua*liJl£.:." t 1:*-t;,~? -Cit~ 1->.: t 1: ~ 
o. k!_l;ijc<T)i.1/ltlt:J-\' ff ,f -:t: J: t) fil:ltttli:1-\' ff 1 
-:t:lilHI L. ~ltttlilll~ L. JiiJ t ~;Ii*~~ Ii~ 
p;~I,\ (~ 2F) . ~:lJ!:i)flliol:li~!UJi)ti),tPot.: 
~. ,t-<1)1UJi~fflL-Cittli<1)mM/l<1).~#fibtt 
-r-. .: tt b p;Jff Ii:,;,, 7 Jv-r:, ffl ~ ~ ttt.: jttl[<T)~ffl 
*m~t--~•~tJ. *~t-~~~~-c~?~ttil:<1) 
m::l:t:1:-:i b(7)-r:~-:i. B*Q)J.!fflt<T)J: '? 1:•~m 
1: "b·.1.~t1t~f1 ~ tt -c1,,,~ 1,,f,:¥), ff .1. 1'(-t-- Ii "Ji 

-t"J 1-~ ;,,7"A<1)"J'~ ;,,"JJ· .1.<1).1'(--t--r:~?t.:. f\= 
-t;, Bi rill 1: fi '? -~-r: ~ l'J. -t <· 1: ¥f b? -c 1., i 1 t.: 
~ . ,l I') <1) 30 ~ttll. ~ttt.: -t;, Iii> L ~ ~ l'J ~ El 'l/ 
~ c', -~-'-''·~-'-'' 1:~.:." L -C 1,,, t.:. .: Q)lJff Ii B *~; 
liiii~clt''? J: t'J ~*~<1)tf~t-:f!l.€Lt.:. iHtl.:~ 
i!f£<1).~<1)~:!J!:t-ff~ L. *~T t ~? t.: . litp<1)1J, 
JP<T)tf~tliiJ~I.:, • .Qt!f:lf!:i/-1-~v;f-- H:i 
t ~ -:i.: t Ii ~ti' ? t.:. 

3.4 fliB t ~g1J~tl~~ ,: -:> 1,, -r 
~~M'l/tf~Q)~~t-~~-to.:t~-r:~~~?~ 

tJt. p;if:i:1: °'.:>'-'' -c <1)~ too < .: t tit-r: ~ t.:<1)-r: i.:rr 1: 
m 11--t -:i . 

Luostarivuoren Koulu (i:p~~) -r:Q)flli'l/ Ii, ~ft 
flQ)fJJlfJr-r:~Wp;if:i:t-t~J.!M-r: ~ -c1,,,~ 1,, ,~tt t~ 
~1½1:~Ulli-t~-r:•M!i tt tt-:i . i.-•b~ o.@~ l'J tf~ 
Q)~Ai:~-:i . 71 ;,, 7;,, 1-·m. ~3lt. ti~. fi-~<1) 
1Jvr .1. 1- <1)~ t, t!i:!J!:tit~ I., ( ~1,,,~,g-1:. r .1. 1-t'i 
:lJ!:t~-L~#;,t-<1)~tt~ffl~<1)~1UJ~(-:iJ:1ffi 
jf--f -:i . .: (7)ffijf-l.:~Ai$1J1J Ii~ 1,,,i)t, ~ttli i: ~ o t!. 
ltff,g-i"'.:>lt-C~1.J0T o.: t tit*(>; tt -Cv' o -t" '? -r: 
~ -:i. ft.It liMf/ 1:t-t-t o ia1.J0<1)*f1il}tit::t11.btt-:i.: 
t Ii~<. 1c1itl:;f-7:,,,71 7-r:~-:i . ~1.J0Afilifi 
A. llirdJ t 10~20 ~ttJttit~i.,,. ·M!i~iJi'.liftlt 1: 
J:? -C 1"~ t'J. ffi~l:.Mi-t-:iftfl ~ 1,,,tt1i, 1it (. 
Mi 1., ~ i.-•fttt t "'-:i. p;if:i:1i1t.R t ~tt t <1) oo-rr .. ,s 
~AT~~t-ff~-t-:i.:t#±'r, /-1-t-•;~~ 
t'J-t-:i.:t1i,icA,c'~'-''· .:ttli, /-rift:(,: 
t~lli!UJt.;tt-cm~t~(>-CLi'?J:l'J. ~S-r: 
•~•~t-•-t.:.t#-r:~o~;t<T).:t-r:~-:i. ~ 
I:, M'l/ t-~-t 1-> J:-) ~.i;Ua<T)~i.-,~ttli. • L -C~ 
~ J: < I - I- t- i t ~ ~ t,t ; ~ t- llfl < .: t titlt L v' t.: 
~ . .:.<1)~AitJ.>t<1).:.t-r:~1->. 

-1i. ~SIJ::ttitfJHifl}003a · ~ffi · fi~l:"'.:>v'-C 

(23}-23 

Ii, ~M*~~Q)itffillitit 10 fJtll''r 4 it.: Ii 5 Q)~tt 
t-~ftilll¥.Jl:•~-cfibtt-:i. ~flt liJf.~ l'J . .:,Q)tf 
~<1) t.:¥) 1:.wr, Q)ftfl titJibtt. IISIJQ)~{igQ)~IUJi!J 
1:ia1.Jo-t 1-> ~-r:. ~l:1itl:1,•Afi<1)tf.titfibtt1->. p;i 

ff t ffllSIJl:Jf.~ l'J. ±1:rJU!ilitffl t- L ~tit; . ~il1¥.J 
~~~1f<1) 1- v-.=.;,,1't~t'J~T. 

MW~~g1J::t!U~~1:t-t-t o 1 _)( -:.' t. B*t.lt 
~ L -C -t-ttli c";r- :tfr 1 7'~ b Q)'r:li~ <. -t-tt ~ i 
t.:tlflJt L-ct;~;tt-ci.,,J.>J:-)-r:~o. 

4. 7 1 ;.., 7 ;.., I-=' O):lig~ttff ,: -:> 1,' -r 

7 1 ;,, 7 ;,, 1-· <1) !U~tt ff fJt lli (1) Jill!. fl--r: Ii. :ilk~ 1¥.J p;J 
f:i:titft~; tl.J.i Q)li±I: 7 $~ t 9 $~(7) t ~ -r:~ 
0 . l.,t}> L. 1:itk$J t v·o!l!1l. L -C 13 ;-r, :itk~li 
r~~:ltkl.!$J<1)i:p<1)1~~tL~tt~;tt1-> . :ilk~ 
~F9§1±.:t1:~1-=ft~ ;n.1->. ~1:~~$1¥.J~~li 
][$ti{£ 1.: ~ o. .: tl. Ii 7 1 ;,, 7 ;,, 1-· ti{~~ll 1: ~ -:i 
t.:~. ~~tirlJl~-r: ~ 1-> :$ffi1tit][<1)~1.,,WJ IUJ 1: Ill; tt 
o t "''? ffl:tJtl:~~ L -Cv\1->. ~[IDQ)m_~-r:li. ~~ 
~t1r;*Jn1¥.J~r.,,~1:J: tJ. 7 -{ ;,,7 ✓ 1-·<1):itk~ttff 
i ~~T J.i.: t tir-r: ~ ~ti' ? t.: . ,t"<T)f,:¥), Luostar
ivuoren Koulu (q:i~~) -r:~~ t :itk~t-tt~ -C 13 I') . 

~[ID<1)~$i:li"P 1 t "P 3 Q)~~tffl~ L -Cv'o Ari 

Kalske 9c~ti,; 7·9 $~<1)~~ill!J.!~<1)fifi,•<1)t'£ 
-9ti~lt. tt; I: 71;,, 7;,, J-°<1)illJ.$ti'.ffl:"'.:>v'-C, 
1 ;,, ~ I:::° .:z. - t fi? t.:. 

Luostarivuoren Koulu (i:p~~) (7) 7 $~<1)~tt}:itk 
~~<1)~--r:li, OTAVAUQ) KM Amerikka (7 .)( 
1J "Ji) t lt-T o ttfi-ff t- ffl '-'' -C '-' , o. .:. <1)fifl-1F-r: Ii 
~ti$i*7 .)( 1J "b*!!.iQ):itkJ.!~ El~t!.lt-r:~ < . .Iii.±~ 
:tit t ~""'-> . :ltk~l¥.J~~ t L -C Ii, 7 .)( •J "Ji *!!.i<1) 
~1')1l."t;,t~~l.,-C~~-l-r71-=-7.1.~-t"tt~# 
-) :ltk!l~1<t!Jl:"'.:>i.-,-c<1)~[!~i)t~-:i (~ 2G). ±~$ 
~1i.:.ttt!.1t-r:. ~t'J li7 .)( ') "/J<1)~tt}~)(1t(7)~1)
To Q)Jj.-r:~ -:i. 9 $~ -r: liliiJ t OT AVA UQ) KM 
Suomi ( .1. :t ~ Ii 7 1 ;,, 7 ;,, J-•ffi-r: 7 1 ;,, 7 ;,, 1-· (7).:. 
t) tft--t-?>ttfi-fft,tffii.,,;tt, 71 :,,,7;,, J-·Q)~tt} 

:itkJ.!~1¥.J~ t'J 1l. "t;, 1: "'.:>v\-C@.ffil¥.JI:~~- :itk~l¥.J~~ 
t L-C00±<1)~ l'J 1l.-t;,~~~<1)~ttl:"'.:>1,,,-c<1)M~ 
(7J<ifir~ t•) t,t~i tt-:i. it.:. ~!lt)<1)if!1tl:"'.:>v\-C 
Ii 9 $~~1:~~tit, ftf4ltti<Jf.~ t'J, OTAVA U 
(1) KOULUN BIOLOGIA IHMINEN (~tt(7)~tt}~ 

AIU -r:~ 1-~ttl:"'.:>i.-,-c~~~ti'I:, T""-C<T)~~ 
<1)if!1tl:°'.:>v'-C(l)p;Jfft,t~-:i (~ 2H). 
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7 -1 ;., 7;., t-·Q),Qittl.:J~1, \-CJtll~l;t J: fJ .\Jr,1t I., -C 

< ot><. ~lj'JftfH!UJtll~c L-C!kJLL-Cl.-\~I,\, 
i'Qjt2Q)ftftlf WSOY tfQ) Globus (Jtll~) "t"l;t, ilk~ 
~$Q)~a~*Q)3~m. •~~Q)i'Qj~~ilk~~~w 
i>'tlblt, fiil~I.: flt fi!~JtllQ)·~~ 13 ~JtiJi. &:JlQ) 
Jtlll1l$~~~ t §<~tr. 7 -1 ;., -, ;., t-·Q)JJftft1f"t" 
r;tJtll$t-. ~~~JtllJJQ)-fflSc c; .t -c1.-\o J: 1 "t"~ 
0. 

Ari j\:°:~l: J: o c, 7 • 9 ~~Q)Jtll$ftffQ)~'.@:l;t 
,1 c A- c·t,u:t'm:tc t.. -c$1i'tto t Q)"t". ffl;rH:ili 
~ tJ. $JfiQ)~QuA~r-:cmQ)ttt-ft-m",t:. l'J -t '-> 
.: l: Cj~l,l_ 7 -1;., 7;., t-•,j~tJfl: ( ~ 1..,1,,f:.M'J. ilk 
~l'fJ~W t-t&? ~*1:JHi-~'m 1:tr < .: c l;tft L. <. 
ll*l.:~;tQ)IJl~~ c·t--t oltH.:61il:-::>1,,,-c tft < 
!Ut.o f!~"t"~ o. Ji$ L.t:.~~l:l;tJJf..j-Q)fffl-*t,< 
~tJ. 61iffl*tjjritt..-c1.-\otJ<, -fQ)Jt • :a:c i,.: 
v~J1,-Q)~1,\ t Q)'t'li ~ tJ\-:> t:.. li*"t"Q)~~'t'li, 
ftfl-tft,<_t:rt;m_ ~ ti. -f ttl.:ttfl Q)M~~, ~·~I:$ 
(: -C?'D :J .:c. 7 ~-t:, )fi1,,"(ffl*~4 ✓ ~ -~ o/ f- ~ 
t"l: J: o •fl-t:- J!-tt-r1,, < t 1,,, '? Q)t,t-~~"t"~ I'). 
.: til;t~~l:J!~ t..t:.f&Q)~~ l: lliJfl't'~o. 

j..1J:. i 1 l: M'Jo l:. 71 ;., 7;., t-·Q)Jtll$fi:1i'lili l: 
A. t"fHHif1Q1: J:-=> -CM.fit~ ti -r"'o l: ~ x..; tto. 
.: ti1J:. rf.-1: ill; tio M rm o:>1-''-' ~ o:>Jtlll11!~ • jt~~ 
:r:;~ l:. a-m--e~tio.: l: o:>~1.-,1:.~ • 1t$1'fJp;iff i 
~jt:-, o ffiftiJ 1:~~ L. -r" 'o l: .~,btto. 

5. ~ t tJ 

~~o:>71;.,7;.,ro:>JJ#tt'fii'o:>m•t:-~t..-r~ 
1'"-:>t.:.:l:li. -f.:l:l;t r71 ;.,,7;.,, t-·,,t1/-:; t-•J l: 
L. -r o:>.flrfl~tt'fai'~li 11 l: A.~ Ji t.> tL i". t.:. t!.U-t:.-t 
;a#•i~h. tt•t:-M~. ~x... ~aiM~'-'# 
; ~ 1:-? ,t ~. 1r '-' t,< t.> Q)~~'-' ~ fJ jjt,<~ o Q)Jj. 't' 
~-:>~. ft#•t:-~mL. -fo:>p;iff~M$L~?-7 
?' "'/ 7 i ffi m I., I .r.. "'/ -t -1' .± ~ 't' ~ 0 ~-Q) ffl1 ,: 'i pg 
&iS~o:>to:>l:-to~M'J~tt#•iL-:>~fJl:~Jj. 
ibtr.::. l: i ~lilJrt ~ -fo:>ffi2#i!li. -J!;t)\-::>-C 8 *-e 
fi b tit.: r-? M'J.::. h-fxff J I: ifr1,' to:> i ~ t.: ~ -tt O. 
L ,,,. L, 8 +Q) JJftftff l: RJJJ& ,.: 14 ~ o o:> Ii, -f o:>tt 
ffQ) § IY:J1'f~~~~n&o:>¥'-' '->Bfac't'1i~ <. ttJt t 
mit~ttt,<ra,~ilt tJ ;i L~t,<;, ~A."('1,,, 0 t o:>o:> 

*• i 1vnt1: t... -f tii JJfl-1:fil; ~ "'-f&o:>f'-JWi:it 
.ffl ~ -tt ~ 'jjiJ; i 2' ~ill~ -tt ,!, .: l: ,: ~ o .: l: -e ~ 0 . 
f!r I., \,lffliit • -~i m• • !£f,tQ)~;6\1:-jj(f.1':1t{ t_) 

~ tr .: l: Ii. Jtf. ~ o Wr Jt IY:J '-' ffl it o:> IHI ,: L »\ t.t ; 
-r. ffit:. '-'~~O)W-61 ~ -f o:>-!lM!f.Jac!ti 1:-::> ~»rt.> I: 
< "l. -f .: "t". ffiffl. i ~ 't ,!, l: fpJ ~ ,: -f tt; C Hi1f 
o:>ffl.l:o:>-::>'-'~fJt:-••~-tt~.t1'-'~3t~L 
-c. t,t;o:>~;6\,:~,?,_rettfQ)ffl •• ffl¼.i-titt.>e1.,: 
J:-=> -r ~ ; ,: ~ii~ -tt o J: -:, ,: ffi2'J;6t~ ~ tt ""(I,\-?>. 

A,@~~ L,f:.q:il:li, J:P 1 • 3 Q)1:.~o:> J: '? l:tt•~ 
-~M~~"t"li'-'"'bo:>t.J!~lt;ttt.:.. LtJ\L,, ft 
f.:1--i~b'-'~;~JJL~JflHo:>JJMi~M'J-r~-tt-c 
~ tJ. flrm•t:- retfflQ)ffl•~ffl~ 1: ~ffi·'.:nt-c~w 
l.,, flj-f,:_'-'ffl~i~Ji~-tt""(\,,\< §(f.}1±:W:f.:~tL"(\tl 

t:.. .: Q) J: '? '-' § (f.J~ 1:, 7 1 ;., 7 ;., t-· Q) Jia• • !tfj! 
l±;filll;6\~Jflf!~~~o:>IPiHc!lili l: Iv c•>JtM'J; tL i". -f 
o:>ftb I') 1:-t-o:> .t-:, '-'fflf!O)ffl¼,~~~i~-=>t:.ntte: 
jj~o:>m'~t,t;jtM'); :tto. ~; 1:~~'t'li-ftti-t-~ 
,:~~ L'-'lttitf'-'; '-'"\*tt~t!J~Ro:>raif!t,t~,-fl:li 
m~ ti'->. .: o:>~mt:- 7 1J 7-t 1-> t:.&'J 1:1iffl~~ftff 
If 0) m b :i6 b ;6t >1t &'J ; :tt o c 1t \ -:, li 't'. r-::> &'J .: b ft 
'fai'J l:li*~<~~o. 71;.,7;.,,J-•t,t,:o:>J:?~~ 
~Q)~&'Jnt:-PJ~,: 1., -r1.-,o O)li. ~.~,:$ t.:t:.~tt 
'-'1-'Atto:> 7 7 .7-.11~ l:. El .:E~~PJ~'-' .t 11:11=; 
tL t:. tt f-H!f o:> p;i W -e ~ o . .::. o:> .r~o: 13 " , -c. B *O) Jl 
n.tt1f ;6t$~,: -e ~ o -e ~ ~ -:, . 

~; 1:. B * l: 7 1 ;.,, 7;.,, VQ)JJf-1-ft'fai'o:>:k ~ ~ii 
\,,lQ)Jl{~ l: I., -r. OO±o:>$: fJ Jt i:> l: Jtftt .&~ Lt.:EI 
~~ .t UEI ~J.Jlo:>ifi1,,, t ~If; tt~. 

71 ;.,,7;.,, t-·-e1iE1~liirtt..1,,i)t:ft:ti\-eib~o. A 
U l: l±lrl:~ o l: tr~l:tt t'J lli L -C§-ffl§-tl~~ 1J -
ffi~.:f" .I :i ~ c•t~-:> t.:. t'), ~!H7i-Q)jN)Q)-f lil:Jl"C'; 
ttt.:.-+t"?-I\? 7- -e~ .::."Lt.:. t') t" ,!, . ~I± ,1 c N t"li 
r;Jl:M l.:16&'J; tt -c Lt? (J)"'e, ffi1,,fl01:ti; liI~ 
fxQ) l~H·~t .\!1,1,,~ t'J ~ L tr. OO±titm~t1:~-!l < AIJ 
o:>j-1,, 8 * l: .ltttt" o l:. 7 1 ;.,, 7;,., t-·O) 530 JiO)A 

□Q)j. < 1i.1ttt~illlli't'iNIJkQ)§-1t,m1=•i:t=i t.. -r"''° 
t.:. &'J, .::. 0) .t ? ~f~~-t, § ~lJlli Ii l?"t-"{ -r 0)00~~ 
~~-r-~o. -fO)J:1~~~~~!t~1iQ)~~~ • 
;1;t§~l:~L. Jf*~.:f-.J :iO)t,wJi'.)t.:l "C'1t'<. 

~•t..~~·l·!tQ)!t~q:,~•-e. ~ffl~O)~ft~ 
~ffititil\~ t'J jfljJ.t~ v~Jv-ett.:t; n -c1,,f.:Q)li, .:. 
Q)J: 'J ~fflljffiji)\t.>, 1J,. l ·~Q)J\:!:m"et-fQ)J: 1 f'/. 
~ill i ~~ c 1., -c ~ 7-> ttJ.t~-::> -c 1,,, t.: t.: &'J ~ "h ~ 1. 
.: Q) J: 11:, 7 1 ;.,, 7;,., t-•q:,Jll!f.+ttff l:li, .tilt~ l3 
~ 1:M-t o ;@:Mfti)<jij < , -f tt t ~-t 7-> 7 1 ;,., 7 ;t }•(1) 
::tftti<m~,:~0 c~;t;tt,?, . .fQ)~-J:. JJfl-(1)~ 



ftO)~ffli~Ul¥J • ~$1¥J~$tifr~ t (J) ~ lfHli.~ c L 
t'"'t.: tJ. Mil Lt.: tJ L -C "' o .:. c t,t~",. 8 *~ t 
jJl'-JO) 13 ~1:RP Lt.:~§ t ti:;l ; tt 't'", o t,t, 8 *'J: 
Jtijtl:!t <. ~*ffit,~;~~ffii ~~ tJ. ,1,:1tl-(J) 
~~-t-~~~~ o 71':., 7 ✓ 1--· c liiJ~l:ift~o.:. c 
Ii~~ -f. c· 1 L -C t ~$ c ~ '? J: tJ l:.t~~l¥J ~ ~§ 
,:~ta L -C Li '? ffiio) ,: ~ o. 

7,< ✓ 7 ✓ },-•(J)~fl-ti:ff li. OO~~(J)t±~~ 7' Th 
1:~i; ttt.: ~" ,ttft (J) I( c. ,c~ L t.:ttf41f:. ~~ 
O)•B~ttTo~i~i~$ffl~~. +L-COO~~~ 
~ti~tto §~lU:ftP Lt.:rt,g.l't-Jt,\--::>~$1't-J~~§I: 
tt11:--~:nt; tto c ~ .il; tto. 

B*c7-< ✓ 7 ✓ 1--·c,±. EI~l't-J~OO(J)Jvtt'J.u.-s 
~.tt~~·ttffl't-J~~t~<~~o. +(J)~~. ~ 
ffl1f • Jllfl-ttff ~'2i~-C, 8 *(J)ti:ff"-7 1' ✓ 7 :., 
r•t1)ft1f~~+(J)i i~A To.:. c ,:.ttt Lv'. L1J\ 
L. 71' ✓ 7 ✓ r(J)ti:ff(J)Jvt~c~(J)~m~~o.:.c 
Ii, B *CT)t±~ • ttff ~AT A ,:nn Lt.: J: lJ ~*l't-J ~ 
aw~ t-tto -¥i1t1J\ lJ ,: ,± t.t o --c:-t, ~ '? . 
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~. htthtt<1.>1t~ < (J)j(fUH: ttR: < 13~.il "'t.:t!.v' 
t.: Puolalan Koulu c Luostarivuoren Koulu ja Lukio (J) 
$t~1n:~< ~ntftJ LJ:&fo. *fiJf?l!(J)~»ffH:~t.:~ 
't'X$fl-$~fffl~<1.>~~(J)~~-ffi(J)$ffl"J:aU 
~~a~7h (~a-~~~••J c••~•~ 
•~•~$•fflw£~~1ii1fiJf?l!r-•tt~m(J)J11fl
ttff(J)~~c7-< ✓ 7 ✓ rfl-$ttff(J)~~~ttc~ 
mJ. + L -c•• 22 ~~tiif~~ r~tltlll(J)OO(J)r:p~ 
ti:11': 13 &to Jllfl-tt• • '1J 1) ~ ;1. 7 h (J)rJq:fffiJf?I! c + 
(J)~ttJ (J)fiJf?l!MDJJ ~~&tt.:. 

~I ffl X ~ 

• m tJ tJ~r (2009): ~ut-e a tJ\ r:, (1) 7 " ✓ 7 ✓ t-· tt 1f. 
iJ~~. JtOX, 158 p. 

mmmtra <2001): •~ t... "( ~ ~nfi ~ J!:. t tJ 1 :¥ 1J A 
~~(l)~~c7-< ✓ 7 ✓ r(l)~~- ~Bffi~m~. • 
Ji(, 251 p. 

j1;* 1t<m~) <2001): 7" ✓ 7 ✓ t-·(l)J:1ft1t1t •1.l: 
~~T.J c~Jt•~- IJJl~•m. JkJit. 211 p. 

A~ft- • ,J ... ~ra:JJ • tS~tt• • s •~11: <m) 0996): 
~at~~~ffA~ 4 Jti. ~~fffis. •Ji(. 2027 p. 

tta~±-~~"~-~~ ffi·§□•~=7~~,~~~~~~-~•~·•3•~~~Mtt•m~im IU.,"t-71 /7 / ~~:t-l!!$ttlf~m~- :t-&•ttJf 65 • 1 ~; 17-25, 2012 
(:\--'7- ~) 71' ✓ 7 ✓ ..... ~f4tt1f. 1J,$tt. r:p$tt. i'l6•$tt 
Clli) 7-< :., 7:., 1--·(J)1J-..$tt. r:t=i$tt • i'l6•$tt(J)~f.:f-ft1f(J)ffl.Jif t-fi~ t.:. +(J)~*· 7 -1 :., 7:., 1--·(J) 

31'1-ti:lf lJ:, 00~~--c:-~~ ~ tto § ~u,:1!0 Lt.:~fj-1¥)t,~--::>~$1¥J~~§l:~--?lt; tt. ~$ft1f lJ:3:. 
l::IUJt&ft~~ft L -Cti:;l; tto.:. c i)t;bt,\~ t.:.. it.:.. .:. tLIJ:OO~~(J)t±~~ 7' Th l:~;l; ttt.:.._\t,fi 
.ftO)Jl c. ,c;~ Lt.:.ftftlf. ~~(J)$ffl ,:MT o~ < (J)xt1,:~;t; tt -c"'o ~ c t,tht,~~ t.:. 

Reiji KlJKIHARA. Kazuaki y AZA WA. Arata BABA and Shinya TANIGUCHI: Science Lessons in 
Elementary and Secondary Schools in Finland. Jornal of Education of Earth Science, 65(1), 17-25, 2012 



tfftff • 65 ~ • l % (iffi~~ 334 %) pp. 27-28, 2012 ~ 1 ~ 

~ 
4fZIJ~
~ 

~11~3.fl 11 Bl:36~Lt.:Jk8*:k~ifilflitl!.ltl: 
.t?-C, JkB*U:*1f1f'7)*X~l:Jl.bttt.:. JE 
f · fi"jj;f~~D:U: 19,369 A (¥~Jr. ~Pl 23 $ 12 
JJ 7 8) ,: b N.rJ. -f '7)~ < iiit~i: J: offltt:'ff-1:~ 
.oc~i~tt-r"\o. 
~~~ ,:~.: o itl!.lt '7)ta'i h c ii-:, -r, ifr& Ii £,-r* 

ll•Q)fll:~.: o~-1:~ tJ. ~ft-to t.:~'7)*fl1Hi 
I,? t.:1i-r1:~ o. -ttt,: t t1~t1~b; -f. .: tt,i c♦~ 
< Q)A~iJttfrit-ii c L f.:'7) ii ~~i1~. itl!.7.l~ifit t- iE 
L < Jlll L '( J3tttr. .: tt,i c~'7) Aiffi,~~bho.: C 
li~iP-=> f.:(T.)1:li ~ "\i)~. itl!.1.l~it~iiitl!.$7}ff'7)$ 
1~3"t'i.> o c i"ttl;f, flt.: 1:> ,: Ii.: hi 1:'7)3J.f-:l-tt 
ff ~~IJl:li~T o J(ff:i,~~ o '7)1:li ~"\ t:.. 7:> 1 t1~. 

:.Q) .t 1 t..:rR,mt~,:1[.-:, -r. i-r$WJffi~~ffi t
lo c. trt.:t..:rR,m,;tJl.t -r < o. ~fi'7)~ttmf4tt 
ffQ)fHltt~(T)J: 1 l:~-:,'(\,,\o. 

13~1:M-tofMl,t:.,~~>Jt,t:.,t-~~. U.~ • ~
t.t t- t-fi" \ l-:1-~ tr-.H: ~* T o n~:t.J c :@Jl t-1f-C 
1-l cc t l:. el ?f.i'1)$~~-,: 0v\-C (7)3J.fW t-~ 
i>, fl-~tt-J t..: el ?!.iU. t-1f ~ -t o . 

:.Q) J: 1 l:, 3J.l4tt1f Ii el ?f.i'7)$-~~-~ JJ.fW L -C 
l:P-t~t.t~n~~~. i>J:rJ#~~~Jln•~.tnt
titct-§fflc L-ri>tJ r~~t-~oJ .:c1iil1l 
~~ fHI c lit..:-=>'(\,,\ ~\,,\'7)1:~ o. 

1 
•~tt(T):iF-J;l 23 $ 1 fl ,:x~f4~~,±• s **• . 

1'tt--t,tt.:~~fxff · IWX ffJJ.~,: PAT o ~-#~ 
IJ t-11.t .. cJf-r. ~tt'7)!WJJtttff'7)~ t:> 1n:0 "\-r 
~t-t t-~~ t.:. 9 fl l: 36~ ~ ttt.: f i:p 00 c tJ i t ~J 
'-- 11• 131'!.i~~,:PA-t offlli'7)~~l. -f'7)~oou:~-:1 
"\f-:~JltJr c ~ilf..:fitJJ'7),f,~ttiltt'!ef ~ tt -Cv\ o o 't' 
~!~JJl.i" 1-> t.:~ ,: lilJ.l4'7) l~HJ'7):Jff~ttli~•Jf:"'C' ai 

1. 

~,:. ~~'1)~tt~t1i,: § t-rPHt o C' .: (7)tJ!N t 
Ii~ (ti] ~ '7) th ~ i)t Jl ; tt o . t.: c i l;f, Lil□ ~ttff ~ 
.ft~li, ffiftff~fi~(T)fjfil:~-:, -Ci"~-C '7)~1l.jij 
tt1: f i&$ J t-lffl~ L ~ "\.: c ,: ~-:, -r v\ o. itl!.~ ~ 
Ji .1l: -t o .: t Ii. i&lt ~if~. • i:p * r:ro. itl!.J:Jtifffi.B.i 1 t 
t.,: c·' t±~ ~ M '(., '7) jij \, \ eH'~ffl½Jt ~ JJt ~ t- jij tt-e l;U i 
c Iv t·~WJ L ~ "\.: t 1: ~ tJ , ~ vt'f.lt~ Ut.: "\ c .~,-:, 
--ct~~.: c i)t--r, ~ ~ < ~ o '7)1: ~ o. ~ ; i:, ffi-t.: 
i:J&$ttfl t-~ffl L~ < ~tt,;f, ?Xi!tft'7)J&$ttff t
ffi. 1 t;==J=.(T)ttfl t,t\,\~ < ~-:, --c r ~~t-~1-> J c "\ -j 
~~:fi-~~(T)il:Nt-~~T o.: c i: t x~'f.ltili o PJ"~ 
'tiiJt~ o. t L. i&~Jl.il:'7)Vlf.hi1t~OO~ ,:,tt,t o.: 
c i: ~hli, it!!.~ttff(T)•,!!~'7)M~ t c t 1:, IWJJt 
tt1f(T)~if!,: t*~ ~•~t ~1->-e-~.1:> 1. 

Jk B **ll~ 1:~ ~ ttt.: J: 1 l:, Al'.19it~ t-* ~ < 
L t.:00:~'7)--? l:, i&lt~$?Jt,:tt-t o 00&'7)ffi~JJ. 
fWilt+~-C-li~'/.1\-:,f.:.: ci)t~;l;tt-rv\o. t L-f 
11:~tt,:. fkt.: i:> 1;1: r ~tfrit-~1-> J tt1f '7)~m,:fo1 
~t-rlJ.~ftff t-c!fci'ti L -Cv\'f.l,~ ,tttl;f~ ~ v\. 

't"'7)A~~~;j~ c L -r. -.ttm#,: rel ~fflil t 
~ ~ ( ii~) J c "\ 1 2 • fll~,tl'7)ffif4 El t-ffi-~ L --c, 
-t~-C(T)~tt~,:Jil~~-tt" o.: t t-t'!;t Lt.:v\. ~-~ 
1t-t o.: c i: J:-=>-C. T~--C'7)jijtt~'f.ltel~fflil~JJt 
~,:~-to~*~~~•t-~~.: c'f.lt1:~ 1-> J: 1,:~ 
tJ, IW1JU:M-t o 00&~~'7)~gt,t-~.tJf-t o ~ c t,t 
MM-e~o~~-C-~o. itl!.-~•-·*Lllffiti·ft 
1t • •i:p«ffl • * '/"./" · J&J:Jtifffi.Bi1t • •ttm • ntit 
kl • ~~(T)~tltt • !S~11E~ ~Ii, fkt.: i:> '7)~ffi~~ 
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