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Science teachers acquaint with different science processes, promote
teaching skills in innovative and problem solving activities, linking
science with daily life, and improve teaching strategies through self
reflection and their use on selection and application on classroom
teaching.

a5 wid:

gyl faf

mmmmmmumm

yavia fafrer fv=g fem,
79 fafuare g4 SIEa T 993 FHAOEE qara,
g9 fafiare Rogor w_i o o soee aareT,

]

oy fafyr srod waraerdr fsror o,

gavia fafuare o w=f ao@, Q@aard, s aamE, g2eE iR are,
mmﬂﬁmﬁhﬂwﬁmmmﬁaﬂmmﬁﬁm
g FAHT Age HE AT FHA T AW g7a | &S g2oia faf qoeee fe
Fueedl fFar =AET a@ Il 79 )

g ArER T argd, Fa arga ¥ frandi agena s g 9da )
frardier sarg yaviw afosr el 939 ¥ @@ ol frerea @)
wﬁﬁﬂaﬂwﬁﬁmﬁmmqﬁmmaﬁam:ﬂ
a'er&

WRY WE qG A4 EG |

Frardier gedm g weeim @ o Radi afea wE Ree afaefa
2@rds |

FHP TEATIR A QOO w2ei" TS | O wfew el faandi 8
HUH FEHT YRAA MR G AEd wE oo gwraswifann
AdE |




W) FENTEET yRe aiesr aredE AW, e, a9E STEesl AW, &,

Aq)

2)

fafts, dmfre aron, Prw, Fagr=r anfs @wee e a9 &5 | Aifes A9
w1 gAY e &7 | due Fuee faandie fedie wieR afe Te@
yae @el g Tes 7 fF uge awq yae vl e gwy e R
wfa F9 & s )

yaviAl fafauar &€y o8 & | U3¢ wsHw gEtua 9 awEe g 0
FHHAT g9 T WH FG |

yeeia faftrer weaes:

&)

g)

m
)
g)

)
@)

yaeiw fafuare foeor wet fafrsr gerer dvessr Bem @ ) o
FFeirEa g, Frvemw 19 @y, frsed e @, 3t @9, g
&g anfy |

Rrgror Ferg Prarems wwasr® g | Frandiess fadt nm, aron @
g1 T 8 T @A )

4y fafr warmens fafa w1 #w afde=t &)

-y fafer aee s faeror fafa ww=r O faftrar @w qwa @)

79 fafus faendieng Prantfe aards | Bardies g9 w1 &9wn ad
e e | Al aiEE, aREE o4 A g6 Joalted &)
RersrorT uEEgar g |

Amtie dreEe Fem e | fadie @@ soad Feeres aikee

TS

mmmﬁ@mmmmmmmww
93 At FF FEE YIAA TH A FA Lo LS |

%)

g)
m

o)
g)

=)

aeelt Han (Frer wreathe ag @ fardieears arl Faargas sifr fafvs
TEEE yar WU g | o @ees, v 9eR aueEs, guiihe,
g wWirad, e, faer, aeage, g, Jifg )

¢ 7 Fames: fafv= yora adee sw: g, yew, fafes @ifasr, g
T wea Pavew, wla fafv=r oy v gomelt anfe

qyfea 7 geew IRuE aEEE T uieeEn, At wEen, W, ®R
fra, qaeh, ora, we afe |

wigse®: fafn=1 yors! FvEE, @& FNY dawe

HATTEE, GEd T ATEadA BRan, d<refay Bean, e anfe

fafr=r garer sfafraes st sfeder, gfvwde sfeds, o= aw
yfafean, Fasr Wigee T difsaw wge S ufabear anfe

IUH T A A FUREH AURHT ARG UEe® YReA fafumre Rogor
i |

3




eurdt Poaor 79y Reror wel G wWy AT SUNR g4 AUES Grsare
gt 9iY FEAH ART F FAG 9 &S | 4R GHIHT GEdeETE 93 qaad
(clement) && WHIfAE T TR &6 | W yze fafur Rrersd d adr s o
&8 | TS AT FEaER o gF a9 )

THAT TSI

ars: qHY:
CEALH

T

Rreres Praraery (rer Pramdiein ey g aira G@TaE 9 T @
hﬁﬁmﬂ:

e

T

yzei fafr sqedar PR g W swE

F) AHNH ABR TR FEH GEAAER I3 ARA i A
QI IS AURT FATH 9 (TSfe Fsuwr g gua) faamrdieesr o
ATHINT &8 | TG TS IHeEd THY T&T AUT A A faRw W A
TH TRA FHMET &8 | A9AT & gl AT ATdATs AT6Y H9ey AMie
AT A T 9 FRIEAT @

) P sag geeie oo amalt w99 3 gen il adiEr sae
fremeT 9S8 | AIEYIE URHT FETH =W TE a7 IS WE g+ T
93 |

M YA W G4 T G SEH Al T Y39 AR 9EE | areit g
¥ B8 FET AUAT AW HEATAT YHTIA 94 9T g7 I |

W) m'mmnﬁ@mﬁmmmﬁmiﬁmmm _
IR T T GH IR QEA

¥ IS FAIE TH GedEnn g e gaeE T uds | Ifaa geed
AfeHT yevae Fardiews o 99 favaasqae aife e |




)

a)

o)
)
o)
<)

yedq wEm Al gaed & Al geeE T smte @ v

AT T ARG T G | B GHET WA T AR GEeTS I
FEATEY SIS T | 999 GEErET quiRa TReA 99 geeE uEe
THTES! ATATER SATSAS! 1T AT &7 |

frardfer wednT weeia fafuens faardt &<ha e far eeree a1
yeid FAAT g@v=l el faard] ggeE TRINEA 949 | qdwied, A,
gl 9o, gl weE, feed e anfe # Feandfere wew
qiF=a | TOITEAT WUHT SISAT YRea F uf faamdierd ¥ wRe
&3 |

el nicIf e

HIETEIS IUGNT,

yevia @e g9,

yaxtar fafawar gqusa |

ECRRIKE
g7 a 9 fer fafm qaoard a9 smaves & ) waeiE fafa eroeew i
qEaar T 4 3 1 A faeaad sy e daer qree ufv 949 )

%)

9)

AU FFEIET T T IR B FEHT €I Al S daeEr g
Faeiepd TR ATAAF qeEE GrEA AT GE T 9SS | B arade
e FW TE fF NET W oy W@ W R wed 9ds | qEadie
AT QAT YS9 e A9ES WOHT frendieEnr aerensd oIrE uE T

- IieE aweer 9 fRre @@ e | Rreme PR e 7 Qemafa

g FH WUH A1 A9EE e A gRedvEe o B wes 0 gew
forererept waRTET AT ATIA WIF | W UfgEr I RIeredr gergwn
I‘d’ﬂtaﬁas"raf’a.mmr .

AT LT A FHA Y29 TH, FAGHAAT YIH TH, DT A0
YRUA A, P YIAEE AN, B URVIEE qATIA A FH 9f qHAgnd
HUFH F@T WHOUHT FHAF Fg9d g8, UHl deden e, fawmee
URTEE I &8 T yHiEs Rierr g3 | dverag fefamare afosr st
W AHe g1 TOATEAT 8 | ATHRAT ATHIGIEATE FN[a &8 | Yo fasrg
&8 | fadivar s 19 9@ £ |

gyaeiq fafrer sweidies:

yaei fafuer oft @& Faenll qeeE &1 &1 afv e fafr sdm g
7 | Y vavA fafrn e s & )

k4




%)

)

m

H)

g)

v 1 A e AgT el & fafy fedgw i quian erfae €39
qUIET 9TeA ST At ar &d T 19 T ggan aes 1 AftErd g7 0
IRMERITHT AT ETES 9 I T4 ATaeqd anft ssH 1+ fafy
R @ WA 9 9o O i SEE T ST dNeT AT ANs ¥
TARTHT JFES U g G9F | AThS 9eHUeH FAN T gedfy wrA A
ﬁqhmtawmﬁlmmmmm@aiamm
Zull

e qewifrar #w: 79 fafrr 93 fFrendies Branfer &9 1 e
frandt asida ®ww s | @R A1 fafy faendt afsa Rsor d@gm oA
Fafer sroror fafr w1 T WU ofq acraw fafa w9 @

=t fewr €3 gois faandtar e @ 3, fods g 39, o o g
37 = wwr Rrers afga €39 1 999 awEwr faards | 8 A ¥

Afed 9fF &7 e | der Gied faadi fRowe Reser o s

T |

FETHT AT AW AEA: B Al QT yeeie 90 ufy @9 faardier
o Afar a8 HEd g8 | e atwaae 8, g aE wreiae wE
ﬁm@m@ﬁm;maﬁawmm gEel 39 HHg W~ HH
fhaar«rmmﬁﬁmalmmﬁwwﬁsaimmmmmn
Faeprg Sueredt atfae &3 1

¥ gnefen @t Pafr emp R A oF, @ grer areeed, R g
fafa Suarfn &&= 1 79 fafrmr @7 T g7 @@ W afea arafer |5
AN &1 95 |

gyt fafrard s fafetn sgera ol werdar 3@ wEe@ 7 )

&)
)
RLD)
)

939 T AR f4qf,

g9 ¥ gvHmar fafy,

ygeiF T R qHTAE fafy,

% ferw fafuess gerasdr &4 |

HTFITEA:

&)

g FAeg garEsa aqred IUUEE oeTRie |




1.

- q5 widw: gamens fafy

R

ar 13 ufgasufy frases fefafga Fdar aaw gem
F) yannHS fafusr =g e,

g) wanTcas fafiare Rieor 1=t e feqoe e aareT,
M AR s SRuEE Jare,

o g9 fafy savaer = wgimes T T IReA )

m: '
wirmcRs fafuare freror wei Risan sifwer @w T faandier qiwer @6 g3 |

Prerper Frdwres, Wiee T wArfa sfaer 9 @« | fendiE el

wifT Ay SErea e gar e Marer 7 gfaasa S F1d gRa TeEee

&3 | yarTes Rreror et fre ssueer aane feq 9da )

&) YT FART & gA T UEAT T qUeA FAd IS I |

@) 9wl g el gele TR g@eTd 1 T A9 fSeEn RS T aeEe
YrEwdl Al IS | 9 Frepd garare grer oA frendiar SRegar T
yargta Fefa T THERIHS WIEAAE [EH g7 |

Mm@ MR s T e @d B T tearE aete T Rrandieeerd

gurs ud | R framgds @@ fdwe faods
) e frandes @nds 999s @79 | IHREN AAEaE FAT Y B

§

I3 | ey fegudl Rriarst aRes Fdee 19 Afeq gew MR -

e TS | FANTIETHT URA qAFAS FAA ATH AT g, |

% weErie qfvan Reeea #feed FarE gedria qfver feea frre
ﬁlWWWWMlMWWWWﬁ
9EE |

vt fafrard vEe )l aaeT M ITeEs auaed afea

F e fEr e, Femw T 7 gwel sru @ frardierg aRka
THYES | FGSH AT IAEEd T4 gAr grataa = yare g
FA e 993 |

@) YA T SR T SRvger fandEE gw g oo @1 e @i gan
T WH H AR W A9 AT IR9Ae T WA 4 faeg 839 9%
T, AW T A AT WA A NEH | AdA T are] atn Ruse
faendiars wdrme® FEE AR aHd THER fEeEs |

M FANTCHSE 1 FIIAT A1 T QA 98 T8 |

) frwfa qee @it @@ @@ e feds | o




» I QAT B g 7 Aftaedr e O B AT 7 aeed WA
fepe 7
> gt #fa felr arrwwwr S ? 9 ST QrOEH Hfa @ 7ol
I AGHH SEATAR [ FF g3 7 '
¥ wifa qee feardiese afr afe sfew wires fq o o=
> EISS TS O G TR | AT W gy T g faearaw fafir
febet erqmTEa 2 e ,
TYRTcHS PRaTeanT:
wmwmwmmmwmm

hwﬁr e @i

asnﬂ’aﬁw‘l
EERETIREI L CiRiC

AavqF AT
fa@t (voo frfa @, foe wmm, arremw, arer e, P wars, 9dtaa
e |

farftr: -
#) Pag T Sl e ety g TR |




@) e grarawRT 9E AETHT araraT TEE |
M faer aEr 98| At TeE | -

") arEvrdd @I ¥ arenerar Pl gt TEEr |
¥ U9 faete I gaeTEIg |

[CEEL LN
gl ar Tuaty 3¢ e 2 SEEe

frrep:
wmmmuémmm@mmwm
fregg ?

rdfafy o1
arfrer s, fasardr siaqa-9% F9999 T4 |

IaYgS WAL
Eﬁﬁﬂ%hﬁlﬁmﬂﬁm;mﬁﬁmﬁﬁrmm,wtmiml

fafr:

F) THAHT atge IR Reemer drde fawar aerEe )

g) drfer faeare fafv=r wmee @, ara, e, S FeY qeidee W
geTgE TETE |

M SR fafT WTEE, ST, SETdERT, Afe Ereerd |

") FEAT A8 T FEEle, FIUAT T O €Y @GR | TAH T TFRS
R g 2

3 mhﬁwm%ﬁmeﬁwzm%ﬁmﬁqlmﬁ
TTH FET U G TR |

o) At faferer wmTeEa PaT gaTR XESAE |

fayawor:

fagaren fafrst wreE saeidd TOgdIfE GER & AT FEO AGD P
g7 7 YN ey |

Pres:
S A1 AeTE |




Frifafr 97 3
ATl qRrEaT

HEYaF QT
q% T AgEw .4 Ree @, =9 ame, qe

h.ﬂx: s

%) Il gEie a1 uYE RarEre T Yo et W S E |

g «F guarde ASE dare MaEe wEdd W aNe | 399 wrafda
ST TR | |

M  WENT AETS AT 9 GHAHT Q. 9§ oneqderd | a9 wratad
ATATS HIAHT G4 0T «E q9T99 GHT U IR arel (Hende «f1 aomsq
I TR |

w) fafg 1 @1 FEAT AR MUURE SR 4O YEd WEl a9eA did qHA
g, ®WI ar=d ATy |

fasersor _
TGl PHETR Y0 IeHd! THY ATH & FAd Jaqeiadd TE |

frrepe:
U Taw AT AT R Ga o = oy

Y0
At IR T g = 900 faex (o frex s T o e wam)
Y =y dawe
gt Wi = qo0/y MeE/qdT = .............

Frdfafa o7 ¥




AAYAS AHUL
i afam, Prag ware, AR S, e @, F3R ae6e, gﬁra?q

fater:

%) e e FR gehed! M N SASTEY |

@) frue warear sifa v@r gty & afes eEd |

M e wre fAER daeEg | Heer R afgear q|e e
Feafs qarsT o |

m g fawR e e | Preees a=aA | (@ ared SUess aWOHT
FT Gohed! Ui afgear 3/ T wEr arh Bhew v 1)

frvawor.
B 99 PR gadied iR foT dE@iY |

e
Pree 98 a0 deter | Pree W\ e & & 2

Frdfafy o7 4
HIATH! THIE

AATF I

fafr:

F) TP WA F GaarS el WHEIHN W 900 YH AR |

q)  GEEOr FAHT AT WRT HIET T (HHT 9T FAHEIR |

M GHE TS AT T T AGY G |

) fE Tl Tuers /90 fre @fad aeEe )

) Mmmmmmmmmm
THEE |

ICRC LN

fafr “&r” 1 TeegeEAT dF HEAA ATeNHA WA Fd a8 de I | AT G
etery | fafa “g” W sEeited T de e WAT ey |

frrepd:
HIEHT % UIS75 ? a1 B (HolX UIel T=Res ?

0 fawm



w.fa. qEsr s

Frifafr a7 9
‘mmqﬁlﬁm

qrEATF el
areaeie ufae, iy, afe

m :

# faf=r gErgg  twegaeew  faem A, dfeuw wNEe
THITTH /AifeTR ardl Gehed! O FArIerd | ;

q) [aeerR ArEdeet Uiemr Sifeaw FEe MAeTEe T qasied e |

T THIIH AT GEhEHT FEgITENG 3 PArS@g T daeie IEq |

") a9 FAHT GFCHT fay U RRer erdieie o q@R aaes
THE |

favam:
fafr @, 7 T 9 71 & & FAT JFAFA T ATRI |

frret:
fafs @, 7 T w w1 woaE At sfatraees adEw e | & s
YFERF JfafRaeE g ?

Frdfafr 97
CIEIEG L

AaYgS QU

fafir:
F) wirged 3 3N (B9, A9 T )W T 3 AT I 4TSS |
@) wigears feon TEEY | fEd 9e ER A ge T4 fewon o

TR |
M) Ih faEY OIETS Yo HUSTEEH A9rs Teerd |

19



i@t :
m,mrmmumqﬁ;ﬁwmml -
ICREEL T :

v:aﬁmwmﬂmmmn@qu%mmaﬁ
a7

AITEHET AN AEA AAAEE PP & 7 ACTEI |

Frafafy 97
o

HavgE I
mm,mmm|

IR . [—



%) TR dil. HCl @ |

@) FliFea AT o A dil NaOH faeieg 1

M) GATFHT g5 G197 BAh AT Iy |

") #Reare fak HCl WReHT @9rer Jegaery |

) o | MME R T 9fg eue 9o @ ] IEeE | Baen e
< Tardrare e g fafad ofre frames

farawor:

NaOH T8 d2¥ 9+ A1avd®d HCl & ATl SREP AT X IR | Hia
q3g 7
WWWWW(WIW)QWHW|$W
AETA |

Y FAEEAT T G991 faeR ATgee TET Ferd | & WAl Jefeid |

AGATE Fdb HAEE 9TET WAl 7 GHIG FEId Aefery |

Frdfafy a1 ¥

EECRIRII R

Frears IR, garge Jafaay Sif, g o=
faftr:

) FISAISATE FleX Ul Fdd TSR | HaTs amirel Jiay Wrgarad

et STIHEd |
g) FISASH Afed WRTHT Yeiaad Sfad A9 qMITeg |

M) ST G99ETg YGNUT AUGT SIGAT UF HUSHE Wiredrs TeTald |

mﬁmmzﬁmw?mmﬁmﬁwmy

frrt:

79 yarEe @ fred e afes ¢ o aEEe gEed S e o
SIEH YGHW I Wipes ? HA SISAT q¢T GGHT B 7

93




wrdfafr 97 &
HIEIH qHIE

FaEs
eya, TN, ard @, Hel

faftr:

®)
)
R
)
g)

FAP! HEAN B AAAAB! AEA AT HE §00 AW AR |

ey AFAHET ATAT W AIET T STHTHT AT AR

QO AETTE At < T A FeAraTerd |

q@Em 7ol THerE K /90 fre @fad e |

afaafa wrEdr Jar e PSR B9 d@ WEad WA qq@ied

THE |

favawer
fafr “ar” @1 Sxegawr aH WEAd FTAHA T Fiq a8 > a1 | AT adT
wetery | fafr “g” w1 FaeiFT TRl P e WA AEE |

frrs:
WEW @ UEG 7 AT BB AR WY T 0 7 AT |

P)

g)

9Y

T Pt AT AT SRR A |
AUES TG UISHT FAGMITEEHT JedrEd FANTHE PRaTEgare fadar
T4l T ATE |




o s gwer awme R

1.

e
A a1 ufewuts Rrerree Prmfafaa swr aaw g8

%)
)
m
)

- gwan gana fafrer oy R,

79 fafusr gPFaes aaes T 9] T,
79 fafare Rrstor gmEeTdr awraT,
7y faftare yarew afen agesw gAie T |

Rreaae:

quan guaE fafuensg fafnrs soeewr fawe ol Rrwor Prarssng sgemee
gfe=g | auen guaE fafr FBandt @fsa Rreor fafa & s asarha
e @ 96 | Iavas frdvE, g T "ga Rieee d wuds | e
®I fra =SRvEE QU T 9 &)

%)

)

m

aHES gfEET

Rreree TrEaqESdT gafua fgwr wen e 9K e | 96
guan e T fradiew gk @re g | aWen yeae B
FAEEH A (AT T

> THET TEATAFHT ARG FIEE |

> Twa frardieea TR QEEA & 74a |

> Premdfet smaregE s wow qw@n W Reed )

> 9 P SRS AT guen Afeg Fafauar god

> Teell FETATE A T Aol FaTenns A sifew awan R 953 |

> gue fer ave T T Wi I & 99E |

> ATATEAF GHETE W e feew awen R ads )

YHETH ST

IuE # @, & W U, ST gHy W gEE T 99 @, il FRes
IR WE e TR 9dg | R anwm IWE qUE RS,
amfF 9T (Scientific terms) AR WY FWEN TARIE | FAGR
faamdiiesa sifr 298 aren i Fara smEas g9 )

Y T AAY AEFAT
ﬁmmﬁmlmmmwaﬂmﬂmﬁm
FOEE, gAPe®, adAges, H1 [feE qg@Fed T 938 | A9E GaEE
ﬁmaqmgamu

> qEIHEY,

L



» wa4rat,

> YR,

> AqeIPA,

> AfsTeper 8 yHT,

» FATATERVEE QAT g |

W) R ST YRS
U GAEE T dgare 94 fafy T uPRaeedr dara fedie aeuE
YU GUHTEE S afaon g 9= U EATHE T 958 | A
g uiwerr g | e el 8 Feewr MEr e ud

¥ W guEE R gden

wwEn gaE fafrer wiees:

>ﬁrhmﬁ$ﬁaa&1mhﬁlﬁlwhﬁmﬁwﬂwﬁ%%rﬁmw
e ol

>t fafu dmifve W Fandieewr 3wt afem 9= adEr e
THE |

> feandieeeng suag ae™ @ 7 arl a9 |

> PR w9 ¢ afesw 7 Al faera &7 |

> GHETET FEUF AT T e [a &3 |

%ﬁﬁahﬁdnmhﬁwmmwmﬁmﬁmgalmﬁw
mmmmmfm:mmwmmu

1% . - fasm=r




arsfieul &7 | AWATE #TaTT A1ed a9 | aree fafqur arier A ast g9 0
gefaaT auiel gl fefes 9t &1 a¥ ararEto YENUE SRS BETHT HUEH
faf=1 wige® T gonet FeE I auie g e g @ Ol @ g
TR Geh | I auter o fefeer gt wox oft s &2

aay EFa: faardiees fefeaan faft, s efr smavas aml are g
9IS 9EA TKd AT TH Wb | (AT JUdSd ACH GHET GHIETS
AT F=H (F AT T [AFAAT T A& qlha |

Wmmﬁ(wym'mmwmmm
T O FFET 8 9IS Ui ar R darg fem afe )

IRFAT Y TR IR0 ATSHIE g | AR A e el arsdia
&7 1 & aw fowr vl @ e ot &) 0 gl W aweens A
wigrarT SO RURE ave 9 agd fufausr o werdEE gt | aad @
qarders Y@ T fefesa &

fefmer wiaar o W@ &= | FreAg Jueerd &4 qww weA ) @Y fefew
qIeTE ®Y AT A9 TEET TER U us R @ ) ar et o
Tﬁmﬁmmmmwmﬁnmﬁqﬁw

|

q9



8w gR@eIT IRTATER 9T T 9qww i | fefes ot AR @ ga@ufy
ofieo Rt WRE WAy | da @ gunare faftr ofy Y swenr guwe s
IEET T GREE | WA e ACH G |

wwamﬁwwmmwm
|

T
®) quEn qaEE B AREE FAET WRUEE AYAIET §76 7 Aeerd |

is Pramer



s e F_ww fafy

;|

I

ar 913 gfgaduts Masss Feafafad s aaw gaa

#) gy fafasr afag R,

@) 39 fatusr A= sues FareT,

M g9 fafrare Rreror e awn fastar o 7 argeE g T

ey

gy fafy ot ooer faandt 3fsa fafr & & g9w faandier O R @
freror S¥ea wite &7 | g% Fefawer fasrg & a=mw faerg & 1 a9 fafor
fravdieea fagrgar TR Prardamdeew (ErETd YvAEE A T WIS
4 9H AEE | U3 ¥ WvAeE fomwdn a1y Afwdn @ aies | 9,
HATA T FGAAE TAFEE Jal a9+ e ar fafy smarfa &
fraresr frardfesead 3 w0 Rreor 73w &% W eifge o wrerwer Rrsor
T 1w AT A X F=ane i Rl @ ) v W e e Rrandt
y=1 AR & 998 | I9WT Faral | T fafaeE A od &1 Ries T
Farardt 3w gomdiimar®r faema &= 1 fasme st T @ faaaer st
AT At dg IgErt fafy & 1 s fafuerd afe = feare o afEs

®) e TR gfeet o Rrewd awen sae faandfew Ane
yeqa TRk | I quEn g&a el v fafa sroeree afes o o
Y, YINE, FEwe e gied | Prwwe faodeear @R, geain,
feaster 7 9da | a9 Iuges wwEn fasn T8 frardeserd fa oda

@) WA Rrasgra Rewa awen auE T FE9 T £ | T89S A
wrifa #@ & 7 &0 faar w8 dee AR a9 9 ) aEE i gaen
gfedt Fw@TE FH THEE | e & 3w ods @8 SdeEn
Torffe T AT qar I 9 )

» arhd faarem afex axar agem gdnT T freed sey o,
» FARTATETAT qOe W @t T,
> 8T 9HO T AUAAT IRI G AME I,
> MIEHT Afhe®dT Y a1 IEAra HA AL 9TRT qI A,
> fafr=r I9Im, FrEmT, IR W gAY T ARG AFBE TG 1R
aﬁawqarmqﬁ,mﬁl
- AR AREHYE AEATIR AT TG T T GGG | G A B
i ST e o g wws ) @ ael @ frardt arRe e wdg

LA



n

H)

g)

%)
9)

R0

A RO FANRT HEAY g ASS | FFehl qREar T aaEear a8wr iR
% | Madierr R & @ 5% 8 89 QER T aEvad QA
frereer YRIeTE T HEd THUEE |

Sl 41 =0 9 FH AR S | I9 SR G gHe T
foamdl smher arTEe TR T dieHTETs FEFEAT T g | a9
e =0 ahg | e 99 wromn faendie amar s s )
Ffaua a=mu FEE Fem Revrd gEEERr AR U g | we
Rverore wEAT FWEN Y@ IR, AT FAST TG, FARA RIS
¥ AT IR T WS §F ARG | GHET A T AT HraraaT
T & Gl FAeS a1 feey o ufe g w1 A1 iy faendt smhRw
THU &S | FraAe e B faardt AR e udE )

yEdERw ¥ gERe fadesa dom aafera o g afrn @

THERE KA RAS | g9 0T AEE 941 6 9uF ? 3 HiH
FHORIEE WU ? 33 AJIREE AT AfG JeAeed AarHr faardigssr
FAATE A@EIET T AEYIE G QRS i arwEr feogl @da
gt T @ Rreee T e | aedfs el qarer eriee
THSA |

yfqae: s awen, uivea, gy, deen, sEieaE T gk, e
afe daeE guEw T frEndie 9fdaes TR U 9EE | TR W
giqaes Rrasarg gxa s | eEe @me gersT e | giaaed O
ArFvaE AT af faemdt sarhe EeT e )

aﬁﬁhﬁrﬂmﬁéqﬂm?
s Rreorr s=amor fafieng &98 wam oo afes ? sRuEgEwr
aeterd |




s s s ge s FEEE

9.

Tw:

a1 urs gfewdufa frvses Frafafaa e aaw gt
&) FAHES FAgAEAS qfearar fa,

g FHEAYEAS ATGHAF AEE G,

M) FAYEF ATIHEEH AT GHETH FAlE T,

¥)  HEAYAF AT T |

frae:

Rrsror @ femmfe Sl a2 o @ 1w foeed arear fawg awaer
a7 T8 WO e fuegor Raerg PRarsemaan frqur g and Rrsrornr Fawfaeman
ATWRH THERE TIA FgaIe GAMEM Tuds | e fasrgsr fasfasman
mmwmwmﬁrﬁww%nﬁ%w
7 gEyEE  aEwEE @ | FEATe  fagrasr  giaoes
ﬁalmmmﬂﬁm%m Frat=Ta T A wuEe
YHET qEEE AT 49 USRS AqEHE el g | fasna Riweens
TEAFHH AR T AUR TR TH, AEAT FH N4 ATAE0HT qER w16,
Yo el dergd, femr fawrg Praveerusl foefaerar o seeesr gaer
UM T A AEAE a1 ITANT | FANAS AT ATENAER UHA
ar AHEMASIHT T |

®) FUAYES F(EETAE A0/ IRTEE:
> guEE gArz/ faaio

> FTEAT GHEAR gyt e dael e 1=

> FAGHE T T Ty A T 0TS 7 A FArad |
> TAT ATATHT AT ATF¥IF 94 Qg Fmior 1

> TATF ggAd T |

» qATFH GHIET T gy 19 |

> YU FraEiie GAAE - Frepdar o

> Fspears awen uYE 9 9EnT W

> FAEH g ardeEdT ategd |

q) AW e =i e e suee
> ATEAT FH ETAT ATZWH AHARETS FAl ded GHET FAlE
T
> Ag T arhAr faardieea aifr Iwart &7 @wen gee
» GETEE ATEA o B o 1d g gee e




m

)

¥)

=)

> N GHYH GE FAE T |
> GHET SAlE TR A AT W GHA, 999 T Ga9EAs e

areE g |

ardr
> T
> ufes nivus @S gfaaga

» Action research on web/Action research in education

TAATE AT T4 ATATAF T qra-es:
» JEATIe % /Gl AaAdd HIRH
> THE y=aaral

> GIFd 9 A6

> & gl

> aafera faaor vy

> THET FIRH

» a7 faseer a=1 g

qTATY qyE :
> rafie WA YoIw AqwieA, Jwaaiar, Bied Y9 FEw, 9 gHr
> e 9 I dwEEae gEitba Meawr 9u W yaraEEsr

mthmvr

> qEIfed TR i, afeer a1 IHAT i
> ey fareurEre g Afaemard smerr e T 99 |

HTRHTEA

%)

R

mzmmmmﬁmmwmi




e Wiiw:  "ZTT FAYT (Case Study)

%

Tt
a1 g1 ufggaafs fyuses Frafafaa sdw qaw e

F) AT JATAF IRET T WEH AT,
) YA ¥HaA T T RS |

ey

yitfeafaes fastr g | 99 faerg Pram amr a@r @ sy fasr 1éa
| T GHET FEMTE T AT A HAGA FA T 998G | | I AAAA
@1 faendierd agerw wiE fawg PRamar v wga e W@fe ) A w9
PRaTeeTy BEAT qeaae dwaia 9d | 9EAT Aad 9 9fed 8 aHERE

» faardiees aafmra W,

> USAUSAH GHET, -

> FAiqees! dwpia R 5= e favgdn gwafaa g,

> ATy HET,

> fasradn gwafaa amfae gwarn,

> Y FrEadT gwEfaa auarn |

AT HATAE g A fawree T e
#) fasregra gsaeE e,
¥ faardigrr g=aem afa

frardiesadr awan T ¥ 9AgEAdT gwEftua fawasr dee Mrsrsema
HAA TG |

fasme fawgasgdn gafua dwes faardiens stergs o+ feequed )

ST FeAgAErs (e aeusewr fawrae i afes |

F) FES e
- A M9 feg ofge @ gee Tdud | s faarerg ar ararEre

€ wF fwrern
RESA
e e w9 | 9AF GHEEs U9enudgel @9 qeAgd W e

3




m

q).

g)

=)

@)

<)

faardieser auem & &1 ? Jg F9A T, Id T, hﬁ?&amfr&mﬁ
&el X AT T Tl JIe®dH Ia¥ hell I TPy |

F1d fawre

fore s fegq =)

SARE TGS

AT el fqardies e awen (faugeas)) ar Sa%a THad | qEAdT
FA T 2 FA SIGAT TR Fwararar foq g & o, fafer e A fam
gt & [, Jaeied ggew dife & W9 @1 sl v w& guenedr
YEAATEAR AT qAre B |

geifera Aifas afg=m:

FAAAE B GNRUTHEE 9T g9 999 | OF 99 genfaa gRomdes
gfeam i fedie s |
mvﬁumﬂﬁﬁuwmﬂwﬁadmwmﬁ
9 fom, sraearal, aged aife dAE SRS TS |

fw Frofa
A Frae & aRomw g war @ # freed e | awer et
Yedrfie®de aa9% gewe fararfamet afe w8 g5 o o |

gfragd qaR T
mwﬁﬁm@mm?mww
Féq u3er faega gfaass aar T9E |

giqaeT gxar=ao
yfaaed qar niaeats Riaeas s 1hes | raes 3w fads
HATT T HATEA T4 |

Frdfafr o q
Fafa gges

Y

- fogus. | @@ R feder amemar amd aren aRkfeud ar e



FTEfdee®! NEHias fafaaan

4 g fAwrfa. qed WU STEr qmarERoEn 9 fafag geReEr
FAWEEHA TATKAFAT Jeod TUATAR FAEA ATqD G (qe® Gged Al
HATT TS |

e Al oA 9-Fer Fafaes gged T, g favar ¥ s@er uidee
YT TR | , |

aivaftar araERuAr 9rEA SfSed! ST WA SfERrET d9hys Y
qHEEA TAR TR | ATHESl 9fg f aaefd 9 ed e | S
aftheedn X & qawfaeesdl $& FEE TN FSA A9 IUAfTaT AR
deey |

qyaq e fafr=r aaefaes afiewr a1 affeRe el aeE woee
a9, fefiisr ¥ asee e T | _
FATHT TFeT Yfqagd TaR T4 0T Geuril ardieedre Y&(a THer |

Frdfafr o3

© Al drear

gadr @it gawwr qfeqt @afier diear a6 g7 SN 9fE=E TR | S

SR ST AT 9 GHET | UEAT AT AT |

Wmmwmuww,mm,mw
|

qufa @Afver dear e FeET aATeery | arfaerr feger @afrer dgarer

@l IUANT TR | Afe disar T I JUe TS ME US| T84S &

mmmmwmwm. :

- eaf g«

HIAA AT G )

TG qTd goelal 90

Ak SR R0

EREIRIRIE %0

efamImar gudy 5O

HIETETgHS TeIgal ‘ R0

?I?ITB#E.TW qo00

maﬂﬂﬁqmzﬁmmﬁiww : o | 930

e fanraat eafq afadare 9¥0

R4



798 DayaAR @Al AfrEeeis @ Idae EaeEa a9 AfTgeEdT
QSR | o SIS @ Tt @ 7 Frers favwre, afa gen, f5, @fa
87 | Frers fwea @t co Waaw wwT T FW 1 At T d=e
fqae g, 5@ s Ko IfaaaH WA TR 96E |

fafee=r & @l T afwmeedn T T &S | A F9 A 6 g, 9
ar fed4r 7

189

tF S geartt fiee wrie e e TR | a98 q9eied, A9, IR
mmmmﬁ;mwmammmm
FAR TR | Fqare iy FMaeEg ) -

qq W LT AfT YT AU @G WA GE IR AR FAGA e | A
YUY AU WY GF THH BRI Ied T |

F=AHT I SIS AT TG FH T Fd TS 9 FOARA L Fel Afrars
TR |

mmﬁwmwmmm]m
FrALAFA AR oA, arfereer, aw wfe of T THER

Ith gfqagaers Feurht Aidies AnF 9Ea T T TEE AR )

afs el ArEarE @) @t ggEer JuE 8 WA A gwenerd fag we
FAAA TR | T Y Frwr qAnatie we ar Sfaw 7 a1 feeaaa
yaTaars g QR gear semae T afes | e el wa Pearene s
ﬁ&mwmmﬁmhmﬁmm :
| :

AR
&) HEAT AAAH T T WA de(erd |
) HEAT AATAH WEE (el |




3 wd®: garafew e, aefaae @ aeww

9.

I
ar ars wfegdufy Rrares frmfafea s waw gem

%)
g9)
m
)

%)

)

-

gATAfe Rreror I,

arafaareers it Rreror #rdwr I a1+,

feraror @it ®THT SAREES ITANT T,

TIEIAEIGHT FAH I RG4S T JIh TSEEE Fle T |

gerifew Roeor Faargaer swemrra fafr oo faftn sRe &3 oft Tt
fafirens gvafew Rueror w1 ofes | a0 aifew ofeemr I@ W
ares A aikfefaar foaea ot ot T3t fafies afesm = T @
afedr w7 @ af gt frsor & g

arefars faftr Fmmer &7 @4 geee faadeeard afEr wE
fastarcwe gfar serga fewa | aa@ @ifT qawmer feur arefaaresr
T TG WA dids | MoE [EERE e 19 93Rka ™
gier=g | aArefaars are afy u9er W faw S99 sed @ | S fAama
AT FTafaard qemra T4 |

goee:. faw Rremvrer faefaamr gwan o faardiesedm gawa g
GHTATAS! oI, Fraaremr, gam fafr oar some Bear &

Wwwmmwmmnmwm

%)

Far, faeRel T THUY | SR IERAE JifT uger W faw aarg faq
LE)

W.ﬂTmm&wmmeWm@m

9




o wdw:  aened, @A < el fiw

:

4t a5 qfeaaats Rerees fwafafaa FdaT qe@ ga

F)
a)
m

@A, qaraT T frad S g i,
& Qoees g AR fas armEs g9,

& doeefaa gwEfua fasmEer TEE 19 T IREA |

m:

U5 X a1 oY faa favg fawme @ | 298 o Wa e AET I9ainT
FAT g | faew P ared fafr @ doee g 0 mad fasme fafr
dieenel dawied, qaa (predicting) T fFd (infering) 9 ak 7@l ==
e | -

%)

)

kG

FAAFT (Observation): s fga PFarearem wew=T axa ¥ afest
AR 9 Haeb 81 | FaAFaae | dsiideed a, U8, ITU8 Mg
% AHE Rrgee G A AT FEE A W FHT & | FHaHn
Fga N YPRS UTARE, YChUEE, dTUEE dauleAde 9El 9ed
e | Faeile 9B & & | QRT AGHT Faei &l Al e TG
tfeva | &, Fud T fFT 9= Teaeedl I @i WA AqeeaHl TR
78 | yaeiEae el aoeE AR W9 ¥ 9 W &9 | GRiaA
A ", gtRar, FAAEE dadiedae 19 T 9 W< T s
TafarueEs! faww g, fer=, faa, sgaafagess gfqaea afwws |
TedETe AFEE A qEr 7T ANE GEele TR ST T
7dg | afetnfestar fagrr qaeieae & a9@r g1 | Feadr fawes,
sifdwa fagr, anfe 8 FeewT Jadied P gal JEH & |

Q@A (Prediction): H FH AqEIPA TGS TIST WUH THHN 7,
ATl T GAF (clue) @1 murewr gfkomwer dwere a4 BRar A qafaEe
& | ST HIGHH QA | Q@A 96 9 &9 99 AT Ted 90 | aX
dwfae aa fraw ¥ fegraar sma afe qEEe wR 96 3 &9
qat e T d@r e T oger weapl Bear @ ) aead smgeeree
FAST G “TA =1 o1 HEdqu &” | eTHI YQufes 7 W gAY 6%
HEAHl B AT A g ATIRAT FAAT T AT FE® T
QRO ST T AT T a9l faere T EE & @ | a8t 9
aifefafest & Sameew fa S99 &5 | A9 TEWT 9@ A I AWAEA
ATGMEHT FAH! TIEAT ATAT T AP gfaera a8 et 99T I i
9bF1 faw | 19 cF@ o TR o R SweT 9ER aae

fawm



)

T\ A gl Faeire A | agene IEE e R, wad Reg e
F I GEIAN R | R W TR R 4
anfetafesier fagra o= | salq o fagra @@ woraEr o8 awan
FHET T4 HHAT ITART T & |

Tt

frepd et @19 (Infering skill): fasmer &% waes W&l gdnT

@aHars ey farer famaes | fasr sifa TR saeres 1 amfy,
wifa & e g wud fred ferer afeaa s 93 # 39R &9 )
W,wﬁmﬁﬁrwﬁmimﬁﬁlﬁmhmiﬁqﬁhm
T 9t afq q weEywt T gwAlt @ 1 fEad @d frsedare 3 e
awur, fagr 7 frawes v | a1 qaer wift IeEl & )

mmmwmmwm.a
Prateary &f e gee e QaeE |

%)

)

PrareeTT: fvafael aaeed TR gree e IR €@eE

> I qeed ? ATY T TH Bel [q2tadl B 7

> Haafa T AT @ FEl g 7

> SATATHT FAIeT CEE B 7

> Aqafa gear @@ IREdyes god ¢ difae ¥ TaEe aikedd gi3d
wEfery |

> WTaTarg fawr v & g, deTerd |

> B ST UHATI dfeiied, ?

> AT F WITHT JIHH aXrET are ?

» AT A AT S61 TehmT faveg ?

> Fafa hmtﬁﬁ’rz{t gare e maﬂaﬁmﬁmﬂﬁql
Wﬂ‘:mvﬁ*&@m

LA CREETICEIL

» 9¥o ar 00 fafa. mmmm@qrmqoom
AT FrETe |

> ¥o W faefr fsspdn wi@R urimr frereE | frarew fafad o
AMFaT Hia gig WAl ? AR |

> Ugel TerERed AR faet we g dieterg feer gemfs e
AT Pl A 7 AT | ,

R




)

- ¥)

)

PrarEaT

Rrower Yaifeeor g et 3o, far, Frell, efr, aden, geaem T @@
nﬁmﬁawm@%ﬁqﬁwmﬁrmﬁﬁ@w
gfted WP IR T (Fes 7 W s | T AaEdd AT
AT Grd S feeues e |

Rroware fr=afeq WX ol W yFErs AT AT G ¥ G
AT afg S e saeied e |

AT et AfeR qRrAHT T AT aifedy ST SRR fErr 3fEvs | gRRIR
fprorer aaufes AP g8 @A A ATal &6 | Brell FETTET STHERT
Preafed RRROT It W AT S9ET W a4 AT | 9 aTTHH R
I e & 9 B o 2

PrareerT gewe:

feraesar sieM &1 TR AWHH dEW g) | ANET TeHH €9
#aag afe &5 | fFTH R = R, +Ry ....... qfeqgel STFT Hices ggier
femeew wife |

HAA V=V, +V, &5 |

mmwmzmmmaﬁmwmwm'
Wﬂﬁﬁﬁlﬂ]:%ﬁ

F0g 9fq "EA GRfued W@ 9 gen Wuufs drgeqe WY (power)
@A UeH | A afae ISl 9 ueE |

EEEIET
gwm?mmwwﬁwwhwwanmﬁ
T3 |

- > fegua aw@ @ FI G 7

> Regua @ ToF 8/ 7

> fegua awq wofifwa & < drge 7

> TeEUH aTH FEA GAH AT FET G S 7

> feguer aw fepdst g 37 7

> fegua awqat gae fawr @ 37 7

> feguar awq@r eedaeiie s gfalear & e ¢

HATHHAATE:

%)

30

hmﬁww‘twmr&hwmﬁtmmﬁﬁ?%ﬁf
FETEY |




o wids:  aiffEr @i

1

It |

a1 a3 sfeudufs Rawes Frefafea sEd=r aem gvam

%) aifieeorer 9R=T T WEe aare,

@) AT 9TS GRS A qgHE T YT AR A |
M iR I |

farwmae: -

grar afair urzA fafe=r saessr sermw o of e & & 1 & Sfaew
AR UIgA g UGET HHAG aR@re aieo WA FUAAT WX AT qfar
&9 | FAfiEuEe WUl ¥ JAeafasl HevEE SRedie HAW Sied g8 MU B
ufT 9 Wik | a9ae F0 e &3 e 579 |

witreee ufv Rt o affeusr o | o e, feend, Ream, @y,
FHA, 2T A | 798 GeATST AUR F A q W fAAEEHT IEN qHrAa
7 faferar & 7 ) GHE QU WOFETE ©IE WHE T AT @S FE AN BISF
AUFHATE T GHE T DT Afawg |

AT ¥ AIqEEd! FE T I ATUR G G T T g | ITErE
/T wIEEH FdOeT dwata wiger, faed, wiEd, WnE, R oanf @ o
frieear @@ TuMdEE WEER 7 JUE A fEr THa | fieears oR
fafhe=r a3t fper geareeat @ ?

AAeEH qgAT:

> AT YRETAE AT [E9E | g2 a1 AP [, FAHT G5 T AYHT TG
T B |

» Haeedrs aad g gad | e gHeT 99 |

>wﬁﬂn§waﬁaﬂmaﬁwﬁqq§nﬂtwﬁaﬂﬂh{uﬁm

e

» gear R aRe Naes qgad TS | TS HIEAnd g USe A @ |

> FaEdee 9 uger fefrem a1 wa-fefromar favar wee W ws@em
T |

» gy ke i, e enfear o @ s Tes | ek srea
fegz ar wwiferrer o s =&

El




giaa b S, e e T 9eRA T
Tl

%)

)

R

)

4n)

an

An

FET ATEITREH A T HHEAATE FARTH qAE HER TS | AT
frearee R Fdfaw awrgq afews | g9 @it A gEEr
FSTHT TH AR e | @gaity gl e ae | 39
Frer T Pywarar IR deew ufe 9l 99 ARTET HE AW 99 IR
T awqa R e 3 @ R e orear aner B8 R A 2@
¢ femafis Rrear qear a8 | I Frearard ddr FEAIS ar galkaw
Jorar fagar T@R {9 29N O UE | BiHiaX aiaer AW,
fefaer T urguat FIEH AW d@Y TETS |

¥9 Y% wHifaAs oe e fade faet #3v e aHud ) fefas
T UTEH FIEH ATH HE TE |

Year AR qael, Hedigul Sl Ydel WUH 9aHl [Fueedas
WIFARN AT A F15H HeATHT Aar ST9 fagay oaar e
AR W& w3 | I BT AU FATHATE FIADN HAT AR
FFHGAT PN TETS | AaHAT ATAfead ad T fEes

Wi g

WA Gl NS e WgdiEr, ST Wl AW S|l WU
mmmx%mﬁmmqvmanﬁml
T W A SHEerE S AT Ter gnie Sk Rt &
FafsIR)T garg e wE |

I gvieE wrEl, @, W o e aer Wi qo%
SIS B AU T g weT wie )

ATHHRTE:
Fersirr Rraroran affaseor gt wee SeE |




1S ¥iE: TEATY SATEAT (interpreting data) I FETAT THINTG T @9 (verifying skill)

;5

IR

a1 urs gfeasuts Raees fafafea s qem giem

F) Ty ATET I FIar yEira T dget uftaa T wee Fare,

@) TSI HT I A9EEd grEtud gl gAle T,

M  Io duee famndleswr faaw o savas faftvs Prareen @ wanes
TEA

froaaey:

¥) qEF HATAT

' hmwhﬁwm@mnﬁaﬂmnﬁm&hhﬁww
TTIRE UyEd T g | A qargewag e =h W aiE |
qarsarg s@r T (UTE) AT S T 9feeg | aurgers g3 wEnr T
gfvoms e afewg | g aursd gan Beardardsdl g e,
frepd dear fafrar ot | s yorer gwaes gwm=e 1+ ofs
TATTH IUANT RG | TATES @I R FUH GG TE, TSN TH,
U & & qar9s WY gHEEEl IUY 9 Fards |

szmﬁmmﬂhﬁﬁmzw
Feramdierr snfir afa & =8 v &)

g) oar yHiEa T @i
fasrmn fafr=r yaRer wafis ueaes, yPhaee T fafeewd fawme
Frawag & | & g, ubRan, fafr snfeeng yam oF qeeE g @E
AT HHAG (systematic) FIT 9T T4 ivwg | @wane fagrea, fFam afe
frraior wftes 1| a%ar Fraw T faaraee 9 & fF @z aaan gafa
T N AR BB W (T, W] T ORT & IR0 F | A A |EAwwr
yarEd Riar g | 8w frardieewr war ywivra T fafre fafa
divee fasfaa we T fowe o | oieE ae @ fva gan
T B | A wEnT TR e R

srdfafr 97 9

JrarRY @@ (Simple Pendulum)

IS ATHAL:

P, TIATH, TATS, Ih 491, faarsan, @«

33




fafy:

F) T GHYAS UrEsgEdT aEY

. > Urgewe wwTE F49 vo AM. TER FEerE argAl wEae ¥ A ame
AT TRISTEY | 90 e T & 0T are § s 99 FMEFeEr |

© > Rt q0 A, 9w Ff T 20 A gl v fafr 9 dEemeTEE )

U= AT GHIH A

W tﬁ;fhr.l | % 30 1% R0 i P o

®) 9T GHIH TR G
» Jaddl wrErs W AW €T 0 FEA T @ gHgEre § sl
Ty feamE T |
> FeFH wrErs Yo Jfm, o JM T qoo M war fafa 3
ABATITEY | O frer=qe quH FareRId |

g (Wew) oY | o¥% | 0% | 9 | uireeqe TR
: feaz

9T (AF2)

M Qe 97 T Rrsdi=a aww
> o7 Lo ww @R 90 Faw T AWYAIE | AeHAB THT ARG | -
>ﬁ;—,gqoo=:mﬁaoumz?oomnﬁzhﬁ1xﬂﬁwmﬂﬁi{l
tfr=ree ¥ awer wErs R aeEy |

¥ famma



fuvg (fweum) o004 | 09 | 09% | oR | T (s
qHY (Fo+g :

> wAifaar faweire afasare ww fasEy

YARTETE H&ar UROTH 9T W4T ?

9T TEATES @ 9¥d I ?

Uh G F 959 T, 7

ITh TYAEED Jat Ward [y AeTars |
Frdfafy 97

1Y RIadHl HaHEE

N

N P e y

L G A
; > {‘d

1
|
]
|
/ |
|
|
|
i

e S Y e A 2 f/'L"&

faf: : |

Q) FHEH ASHT ARGUAT PSR @I B TR AT qE@TE AR
FFAT 30, ¥Y, %0 T WY fefyar Fior uvt i e fa=E )

) UETE Her var fremy A wea |

3 30° HIUEHN W@ FEeAIET RAge qagdr o gAil AR | 9t fume
yfafawaa faur o’ s@t 32 faes wg@ |

ELS




¥)  ¥Y°, %0° T W F Yardr uf e mee fafy 3 =R
¥)  Frafdasior T wEfda $Es @y |

yrafda S 30 XY %0 9y,
qRrafaa T '
frrs:
79 A fspy AeER ) @ quadaer Fraw fag w2
Frafafr o 3

mmmmﬁzmmwmﬂi

Y Wad, a1 s, fE, SeEr 98

fafir
1) FOTSETE SIEHT AT e W W@ TEE |
R) T A A A FAE |

3k




P T AR R W ggd o i gdeer fees meE |
¥) wErEe a@h geare e R afafeasn fear oFf w8 st gdeier

fre®E MEAE |
¥)  rafda For T amfaa o TR RearEn = MaeeEa )

mﬂwﬁm (u)=Sini/Sinr

P
YFHT ATEAAHT FARATAR qRumH i w4 7ue ey SeEe |

Frdfafy 9T ¥
afefafesar fagr

e 8t ey
_‘___i__ ¢ s
S .

L1L 0
ATATTEAl B, TIg AT, 29 a7 =, fas

39




AT BT IHET WA | '

uger fasar die (w) AR |

TF THT GIH A (wy) Fere aRIegAT AT |

FETATE STHATTEN BAHT QTS A (W) AR |
WWWWMWWIWWM)

AR |
(el ST Rirg WU a&g! Al 9hT SRER 8 9 AR WIS B 1)
TS YTHIHT (AT A = wy - ws
faenfra ol el = wa-w

F%#&?%

frrsepe:
. anfethfevar fagraar faeafra ot de T e et T@Iee die
FUET WUH Frspy frapre &)

Frdfafr o= 4
sieH Fraw fag

E : - EE 10}



fafir: ;

q)  gE3IET TeeE AUrHA JeM Aar (Fa)

) T GHE AR H T TR |

©3) 9 ¥ UHEHET U9el WieiHe UHHaY e ey |

¥) I9Y TR RS GRugHr u9er d@d faga smqfd a1 vieefrer T

: uffets TETue! ay feo@ig | :
¥)  gEAleT FEE AUEHH sew 14 fafr ¥ ddmeTa |
%) faasier e AWEHH sem T fafr ¥ JEareTEy |

YTl e ) o R 3 ¥

fy. fe. (i)

Hee (UfaR)

frfe (vih=R

| '
(Faarepr We®), TQew qfq, faer, o g e, fog ae

R



faftr:

V) TeEE FE R A TEE Al A o arel WoX AR |

) Rrem wéaer glieor afaer de areEy (w)

3 uIer @ faaear de (wy) AT ATATEEl dael i TeTEr |

¥) gl Afeerg faeat siveger @aar wdr faearfra aelt fasear deee
THE |

¥) faeafra ot wdraer P e AR (W)

%) qaET T SREEIE g TS @Y Wity fafteE 3 9w TR |

?ﬁﬂ(w) Eﬂﬂ(wz -Wp) ROTH w=wz-w,

q
R
3 .

et
aef Ay awE dw 7 @ et o o wEe e R
qETRY |

SATHAFATER: |
F) AP YISATE AL [GbPT FEES Il TR I |

=t A

> Principle of Physics - S.K. Gupta, J.M. Pradhan

» A Text Book of Chemestry - J.S. Jha, S.K. Gungluni
» Botany - Hill, Popp, Grove

» A Text Book of Zoology

» fasim feror fafyr - Faemes aftea

> fasm warmens v gregase faem =




|

wE 3 faem wemswer afiasmge

lm: Teachers will update knowledge and skills on reform in science

curriculum (in and around), science curriculum prdjects and discuss
about psychologist view in curriculum development and their analysis

s WidE: 9F ULAT UEEHA QRS TAAE Faer 91 Aue 7 fadwen fasme
qEAHA A IRESAEE |

S

41 ug afeuauls Rrvses frmfafea @ qeaw gaam:

F)  WRAD GEIHH QIRP! A0T TS dal FAEEAT qiiad g7 |

@) A9 T Fer faeft Heweewn fasM 9remEmH quUR gt gseifed
qRASTATEE S SAE foam

R faemEs:
Y ISHT HALEES! (G919 UETHH aREH TAAT AGTATH AAGH RIS
AT WIRAHT JAHTIHT GG bl GEAEE® T 9igel=g aq1  United Kingdom
AT goAItad IRASARES! @Il ==l TR 8 | I AHFHEIEre A9 Jad
AT WU TR FAEEER] AHERT g1 [avard TR § |

F) WARAW faaF EHH QEURHT qE P g T fadeed e
Friee framEr &1

a. UNESCO Planning Mission of Experts

In the light of the new development in the field of science and technology in
the recent years, the UNESCO Planning Mission has given their
recommendations, some of which are summarised here:

i) Sufficient time should be provided in the school curriculum to the study
of elementary knowledge of nuclear and atomic physics and physics of
solids and radio-electronics. This will not only form the basis of modern
life and technology but also prepare them of conscientious and
successful life.

ii) The study of Physics should be made compulsory for all the pupils, as it
is required for studying Chemistry and Biology. It should be inter-
related with Chemistry and Biology.
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iii) More emphasis should be laid on the practical applications and more
class activities should be provided to arouse interest, aptitude and ability
in the subject. ‘

iv) The teaching of Chemistry should be divided into two stages (a) first
eight years and (b) 9-11 years.

In first stage the pupils should be acquainted with fundamentals of atomic
molecular theory, chemical symbols, formulae, equations, valency, chemical
reactions etc., leading to the understanding of the main Laws of Chemistry,
the Periodic Law.

In the second stage, the pupils should be acquainted with the Theory of
Atomic Structure, Theory of Electronic Dissociation, solutions and the nature
of Chemical Bonds. The pupils should also be acquainted with the important
chemical industries and utilization of their product in life.

v) The theory of the composition of organic matters should be given due
place. The Organic Chemistry Course should acquaint the pupils with
co-valency bonds of atoms.

vi) The teaching of Biology should form part and parcel of the course of
general education. The syllabus should concentrate on the study of cells,
life activities, individual development of organism, inter-relation of
organism and environment. The study of the morphological material
“should not be over-emphasised as it hinders the comprehension of
general biological laws and the stimulation of creative activity of pupils.
The whole course content regarding the plant and animal kingdom
should be based on the development of the organic world in terms of its
evolution from lower forms to higher forms.

vii) Special attention should be paid to the utilization of the achievements of
modern Biology for practical purpose e.g. Agriculture, Forestry, Health
Service etc.

The biology course should include new scientific achievements and
discoveries. Science education should start from [ and should be divided
into three stages: (i) classes 1-V (ii) classes VI-VIII (iii) classes IX-XI. From
class I-V the pupil should study General Science which should be taught as
inter connected whole of Biology, Physics and Chemistry and not as
complex spare units.

The teaching of Biology should be started from class V1 with Elementary
Botany. Zoology of animals should be started in class VII and in class VIII.
Anatomy and Physiology of man with the framework of knowledge about
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sanitation and hygiene. The teaching of Physics should be started in class VI
with the introduction to general Properties of Bodies and Mechanics. In
class VII it is necessary to finish the study of Mechanics and introduce the
elements of molecular Physics. In class VIII the pupils should study
electricity and acquire the first knowledge in Atomic Physics and
electronics.

The teaching of Chemistry should be started in class VII in order to use the
knowledge of Physics in studying properties and chemical transmutation of
matter. During classes VII and VIIII the pupils should acquire the
knowledge about atomic molecular theory, chemical elements, oxygen,
hydrogen, carbon, metals and main classes of inorganic compounds and
their reactions. ;

In every class three periods for the study of Biology, three for Physics and
two for Chemistry should be provided.

In science streams classes IX-XI the pupil will study humanities,
technology, and others. Not more an 18 periods per week should be
provided for the study of Biology, Physics and Chemistry. The study of
Biology and Mechanical Drawing should be made compulsory for all.

In other streams, the students should study science also. In course content for
these streams should be general upto class X. In class XI the subjects of
specialization should be studied.

Indian Education Commission (1964-66)

The Indian Education Commission of 1966 has recommended that Science
and Mathematics should be taught on a compulsory basis to all pupils as a part
of general education during the first ten years of schooling. In addition, there
should be provision of special courses ion these subjects at the secondary
stage, for students of more than average ability.

In the Lower Primary Classes (I to 1V), the focus should be the child
environment - social, physical and biological. There should be emphasis on
cleanliness, formation of healthy habits, personal hygiene, sanitation and
development of the power of observation. School gardening should be a
regular activity. :

At the Higher Primary Stage (V to VII) the emphasis may shift to acquisition
of knowledge, ability to think logically, draw conclusions and to make
decisions. Science should now be taught as Physics, Chemistry, Biology,
Geology and Astronomy.
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The Commission has categorically stated that the general science approach to
the teaching of science which has been widely adopted at the elementary stage

“during the last ten yeas has not proved successful as it tends to make science

appear somewhat formless and without structure and runs counter to its
methodology. A disciplinary approach to science learning would, it is felt, be
more effective in providing necessary scientific base to young people.

In the Lower Secondary Classes, Physics, Chemistry, Biology and Earth
Science should be taught as compulsory subjects for all the pupils. They
should be made to cover wider areas and go deeper into the content than
before.

At the Higher Secondary Stage where diversification of studies will take
place, science will not be studied on the compulsory basis by all the students.
While opting for specialization in the subject, there should be rigid grouping
e.g., one can choose two sciences and one art subject. Similarly, it should be
possible for an art student to take up the study of Physics or Biology or any
other subject in the science group as an elective. Such a combination will
prevent narrow specialization. Provision of courses in science at higher level
should be made for the talented students.

The Indian Education Commission suggested curriculum for different stages
of the secondary education.”The board areas of curricular studies for different
stages is given here.

1.  Lower Primary Stage (Class 1-1V)
a)  One language (mother tongue or the regional language)
b) = Mathematics.
c) Study of the environment (covering science and soclal studies
in classes I1I and IV).
d) Creative activities.
e) Work experience and Social Service.
f)  Health Education

2. Higher Primary Stage (Classes V - V1)

a) Two languages (i) mother-tongue (or the regional language)
and ii) Hindi or English. 2
Note: A third language (English, Hindi or the regional
The language) may be studied on an optional basis.

b) Mathematics

¢) Science

d) Social Studies

e) Art
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f)  Work experience and Social Service
g) Physical Education
h)  Education in Moral and Spiritual Values

Lower Secondary Stage (Class VIII-X)
a) Three language - In non-Hindi speaking areas:
i. mother tongue or regional language.
ii. Hindi at higher level or lower level.
iii. English at higher level or lower level.
In Hindi-speaking areas:
i. mother tongue or regional language.
ii. English (or Hindi, if English has already
been taken as the mother tongue).
ili.a modern Indian language other than
Hindi. '
(Note: A classical language may be studied in addition to
the three languages on an optional basis.)

b) Mathematics

c) Science

d) History, Geography and Civics

€) Art

f) Work experience and Social Service

2) Physical Education

h)  Education in Moral and spiritual Values

Higher Secondary Stage (Class XI-X1I)

a) Two languages

b) Any three subjects from the following:-
i.  An additional language viii. Art
ii. History ix. Physics
iti. Geography X.  Chemistry
iv. Economics xi. Mathematics
v. Logic" xii. Biology
vi. Psychology xiii. Geology

“wvii. Sociology xiv. Home Science

c) Work experience and Social Service

d) Physical Education

e) Art or Craft

f) Education in Moral and Spiritual Values
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The Science Curriculum

At Lower Primary Stage (Class I-1V)
a) In the lower primary classes the focus should be on the Thild's
environment - social, physical and biological.
b) personal hygiene and sanitation.
¢) introduction to formal areas of science such as
- the plants and animals in his surroundings,
- the air he breathes,
- the water he drinks,
- the weather that affects his daily life,
- the earth, he lives on,
- the simple machines,
- the body of which he should take care of, and
- the heavenly bodies he looks on at night.
d) Gardening '
e) Roman alphabets

Higher Primary Stage (Classes V-VII)
At this Stage science should be taught as:

a) Physics,

b) Chemistry,

¢) Biology,

d) Astronomy, and
e) Geology.

The allocation of these subjects among the three classes is as below:
Class  V-Physics, Geology, Biology.

Class  VI-Physics, Geology, Biology.

Class  VI-Physics, Geology, Biology, Astronomy

The general science approach to the teaching of science which has been
widely adopted at the elementary stage during the last ten years has not
proved successful as it tends to make science appear somewhat formless
and without structure and runs counter to its methodology. A disciplinary
approach to science learing would, it is felt, be more effective in providing
the necessary scientific base to young people”.

3.

Lower Secondary Stages (Classes VIII-X)

a) Physics,

b) Chemistry,

¢) Earth Science

d) Biology

These subjects should be compulsory to all the students.




4.. Higher Secondary Stages (Classes XI-XII)

At higher secondary stage science will not be studied by all students on a
compulsory basis. Those who want to opt for specialization may choose
three electives from the science group only or may choose two subjects
from science group and one from arts group. The science group includes:

a) Physics,

b) Chemistry,
c) Biology,

d) Geology, and

e) Mathematics.

One can either opt all the three electives from the above subjects or can
take two subjects from the above and one arts subject. Similarly it should
be possible for an arts student to take up the study of physncs, chemistry,
or biology or any other subject in the science group.

C. UNESCO-UNICEF Assisted Science Education Programme

The Government of India, UNESCO and UNICEF entered into an
agreement in 1967 for reorganising the strengthening in teaching of
science throughout the school stage. The main components of the
agreement were,

a) Preparation of new syllabus and instructional materials, e. g.
textbooks, teachers' guides and laboratory materials, etc.

b) Equipping all the teacher's training colleges and teachers'
training schools of India with a set of laboratory
equipment/workshop tools and library books on teaching of
science.

c) Assistance to State for adopting/adapting and translating the

" instructional materials into regional languages and limited
‘printing and publication of the same for use in the experimental
schools under the pilot phase (50% cost to be borne by the
Government of India and 50% by UNICEF).

d) Supply of science kits to all experimental schools under the
pilot phase.

e) Training of key personnel from the States.

f)  Assistance in training of teachers of pilot-project schools to be
conducted by the State agencies (50% assistance from the
Government of India and 50% from UNICEF, latter 25% from
the state government and 75% from UNICEF).
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In order to expedite the implementation of this scheme, it was decided by
the government of India, Ministry of Education and Social Welfare to
launch a pilot project from the beginning of the academic year 1970. The
pilot phase covered Classes 1-VIII and was spread over these years. About
50 Primary or 30 Middle schools were taken from each State/Union
Territory.

UNICEF assistance was made available to this programme in three phase,
viz. pilot, wider and universalization. After gaining experience from the
three-year pilot phase more schools were covered under the wider phase,
and gradually all school in each state will be covered under the
universalisation phase.

Since 1974 UNICEF has phased out assistance from the middle level and
teacher training colleges. UNICEF assistance was concentrated only at the
primary level during the fifth Five Year Plan. There are four projects on
elementary education which are being assisted by UNICEF:

1. -Project No. 1: Science Education Programme

This is the extension of the on-going project with some modifications.
Two now dimension have been added to this project - i) comprehensive
evaluation of the science education programme and ii) Pilot scheme on
nutrition, health education and environmental sanitation. In order to
develop this project, five centres in five different regions of India have
been selected. The implementation of the project is being done in
collaboration with the NCERT.

The other three projects (namely, 2,3 and 4) were new ones and are of
experimental nature.

2. Project No. 2: Primary Education Curriculum Renewal

The main objective of this project is to develop innovative curricula at the
primary stage which can meet the needs of children particularly in rural,
tribal and backward urban areas. This would help reduce wastage at the
primary level. The long-term objective is to increase the meaningfulness
of existing primary education through gradual infusion into the elementary
school curriculum of innovative ideas. The project will be implemented
through the Stage Institutes of Education.




3. Project No. 3 :Developmental Activities Community

Education and Participation.
This project has been designed to meet the minimum educational needs of
the children who are partially or totally deprived of any form of education.
This being done through education and participation of the community at
large and seeking integration of the school with the community education
centres which fall in line with the comprehensive policy of non-formal
education adopted by the Government of India of trying out new
community based educational approaches.
4.  Project No. 4: Children Media Laboratory
The main purpose of this project is to develop or discover inexpensive
non-formal, effective media of educational and entertainment value for
children from 4 to 8 years of age, to impart to them the information, teach
skills and develop attitudes that will enhance their life opportunities. As a
part of this project children's television, education toys, children's radio
programmes, projéct-type edacational materials, graphic, media etc, will
be develop.
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Institute for promotion of teaching science and technology, (Thailand)

In 1965 UNESCO established a pilot project in Bangkok on the Teaching o
Chemistry in Asia. This was the first effort of its kind in Asia for the
development of science which could be more relevant in the region. In 1969
UNESCO sent an exploratory mission to Thailand to determine possibility of
developing a nation science teaching centre. Its report contained suggestions
to the Government of Thailand for action in preparing request for financial
and technical assistance from UNDP and UNESCO. As a result in 1972 the
Thai Government established in Bangkok, a large curriculum project under
the joint sponsorship of UNESCO/UNDP and was given the name as Institute
for Promotion of Teaching Science and Technology (ISPT). The main
objectives of the Institute are:

i) to initiate, execute and promote the study and research of curricula,
teaching techniques' and evaluation in science, mathematics and
technology at all educational levels;

ii) to promote and execute training programmes for teachers, instructors,
lecturers, students and university students on the teaching of sciences,
mathematics and technology;
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iii) to promote and execute research, development and production of science
equipment and materials for teaching sciences, mathematics and
technology;

iv) to promote and execute the preparation of texts, exercises, references,
supplementary materials and teacher's guides, on the sciences,
mathematics and technology.

The target audience under this programme is as follows:

M.S. 1 to M.S. 3 (Grade 8 to 10) - General Science

M.S. 4-5 (Grades 11-12) - Physics, Chemistry, Biology and Physical
Sciences.

P.1-7 (Grades 1 - 7) and M.S. 1-5 (Grade 8-12) - Mathematics.

Curriculum development in IPST is carried out by six "design teams" in six
subjects viz. chemistry, physics, biology, physics, biology, physical science,
general science and mathematncs, which work in close cooperation with one
another. There are five "servicing teariis” in evaluation, educational
innovation, equipment design, store and distribution, érid-public relations. The
members of the teams consist of representatives of teachcrs, supervisors, -
teacher educators and university professors.

In each curriculum, four areas are developed simultaneously viz. the writing

of student's text and teacher's guides, the teacher training, the development of
science equipment and evaluation. Curricula in all the subjects have beerni
developed, tried out and are being implemented. The teachers have been

trained in teaching the new science curricula. The implementation of the new

curricula has, however, been affected due to the recent change in the structure

of school system from 7-3-2 to 6-3-3.

United Kingdom

The concern for the lmprovemcnt of science education during 1960's resulted
in a number of projects in science education in different countries. The
Nuffield Science Teaching Projects were initiate in England along with other
projects such as Scottish Integrated Science and the Schools Council
Integrated Science Project. The Nuffield Foundation, a British charitable
educational foundation, took up the task of improving science education and
launched the project in 1961-1962.

Initially the aim of Nuffield Science Programme was the production of new
materials for separate science subjects such as biology, chemistry and physics
at the GCEO level i.e. a five year course in the three separate sciences for
students aged 11-16 (Grades 7-11). This scheme was published in 1966 and
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tried out in representative group of schools. Although the scheme has not been
widely accepted in British schools, its philosophy has been incorporated in
many new alternative syllabuses.

After the Nuffield "O" level scheme which was designed for the more
academically gifted students, it was extended to senior secondary school
(GCE "A" level) in separate physics, chemistry, biology and also combined
physical science, as well as for primary schools (Nuffield Junior Project). In
1967-68 a Nuffield scheme for Secondary Science for the average and the
below average students was also launched. At about the same time another
scheme in integrated science was initiated for the first two years of secondary
education. This scheme was intended to provide general science course for
students at the junior secondary level and known as the Nuffield Combined
Science Project.

The Nuffield programmes do not provide a tightly structured, readymade
curriculum with clearly defined behavioural objectives and an elaborate
textbook. The main purpose of all the programmes was to develop materials
that will help teachers to present science in a lively, exciting and intelligible
way. The students are expected to learn by inquiry. The teacher has greater
free om to translate and adapt the programme to meet students and schools
system requirements. The Teacher's Guide rather than the student's text
represent the real heart of the programme.

The following are the Nuffield science programmes:
i.  Nuffield Combined Science.

ii.  Nuffield Secondary Science.

iii. Nuffield "O" Level Biology.

iv. Nuffield "O" Level Chemistry.

v.  Nuffield "O" Level Physics.

vi. Nuffield "A" Level Biological Science.
vii. Nuffield "A" Level Chemistry.

viii. Nuffield "A" Level Physics.

ix. Nuffield "A" Level Physical Science.
X.  Nuffield "A" Junior Science Project
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FAEREEAls o9 WRH (AFEHl dledl Aeca o @sfear W= afea |

FgfaeAvvicH® fa%E (Multiple Discrimination Learning)

farear a9 agw faardi@ fafe= ffaws Saommia awE fefausr
gfafsar @ea aRa | dafavanucas fawEdn Afaeree g Ain
Gﬁsﬁmﬁmﬁmwmmwmwwl
FETHISAT AT ARR T A W famndies gon, fafeeag e
UFET JaE Al 9 B, a7 T WiEAE ggred 94 a9 fawrer ad
IITET &L |

fasm



)

9)

5)

m
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RS EIRE |
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@S PRaTedarT wTue |

A¥ATHS AT a7 TKNHWO (The Symbolic Mode or Reprentation)
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¢ 7 i faerg feer=ret qeen
Bruner Piaget
"| 1. The enactive mode | O - Sensory motor period
1. Pre-operational perid
2. The iconic mode 2. Concrete operational period
3. The symbolic mode 3. Formal operational period
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Tgeg Radesd AMFd U RE ATHAEEHAAE AFsFendl aud
THEANF T eI WG T JUAHATH AERAT FAlE TEHA |
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» Narayan Rao - Educational Psychology Wieley Eastern Limited - 1990

» Gordon H. Bower & Ernest R. Hilgard, Theory of Learning Prentice Hall of
India -1986 :

» Dr. Ramji Prasad Pandit, Teaching Elementary School Mathmatics, Ananta
Publisher- Kathmandu-2054

» Pandit Chitanand, Method of teaching Science Bidur Prakashan Kathmandu-
2054

» NCED - Environment & Science Training Package Trainer Guide, - 2054

» R.C. Sharma - Modern Science Teaching
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meﬂw R fverorn vt afafiet ga

wewar: Teachers develop technical knowledge and skills on laboratory
techniques, recognize equipment, apparatus, materials, construct
science-teaching materials and use them confidently for effective
teaching in class.
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Metals: Non-metal | Chromates, Manganates, Permanganetes
Cu, Fe, Mg, Zn, Pb, Mn, Ni S KMnOy, K>:Cr,04

Halides, Sulphates, Thiosulphates, Halogens

BaCl,, NHqCI CaCl,, CaSOq, I, MgSO0;4, KCl, ZnS0Oy4, FeSOy, K1, NaCl, MgCl,,
CuSOq, FeCl;, K2S04, (NH4)S,04

Nitrates, Nitrites Chlorates, Inorganic acids
NaNO,, Cu(NO3),, Pb(NOs),, | Peroxides HCI, H2S04, HNO;
KNO; H,0;,
KCIlO;

Hydroxides, Oxides, Carbonates, Bicarbonates

Ca(HCO;3), NH4OH, CaCO;, Ca(OH), MnO,, NaHCO;, Na,CO3, NaOH, Mg(HCO3),,
PbO, ZnO, CuO, Al;03, CaO, KHCO;, KOH, MgCO,

ORGANIC: Alcohol, Acetate, |ORGANIC:| ORGANIC: Hydrocarbon, Aldehyde,
Indicator, Stain, Ethanol, Methyl Acid Starch Powder, Glycerine, Turpentme,
Orange, Phenolphthalein, Vaseline
Methanol, Methylated Spirit, | CH;COOH
Lead Acetate, Ethyl Acetate,
Carine, Safranine
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(Handling, Use & Maintenance of Microscope)

. i
ar 913 gfegauia Riewes frefafaa s qam giam:
F) FHEE GEASHF I7 T fedfes qeweeis =@ faiv=r wies dfew
T,
@ geReis gl fafaer wreE T faae sreed e T,
M) GERSNE TP JrEgEgEA® FAT TH T IRIEH,
") YEWSYE TP AR HHG T §AR T,
%)  GeHSNd TABN I T |

. fowEe:

SiafasaEly TS 1 T T IRISAE AT GEHINF T U AT
IUF B | TGS FARTEE AT Aqeedl qifedt T AT adEdr aaeie
T ghEa | e aae g Al (image) @€ F@EE | SEA WET ATH
g™ AR FEEE 9 a9 IS TS THY & qfFg | GEHYE TAD |
TR QrEaagEd ¥ Sfaa T TR WA WEARTE Fars Jueie e s
FAGT b3 | GeHaUSF TP GREU T GRIR T GHAT JqaATs S ATITH
TR PR i T A |

aWfi% Robert Hooke & ufedr wumw fieds WIEHRFW  (optical
microscope) FAIT TR WHAE FFH U@l T8 (section) & AAWIHA TLH
T | sEeieETe 99N $% QATHAT a1Fd Sl ATPRE®AE a9d! HO gar
T T AGATE B (cell) A9 fuar fau | 298 g afess Arsmiegane
TSI AT HIFHITHY (electron microscope) THE! TR qZTda F |

iEN



YeHReE a1 9T ¥ fama Frdee:

- &) [edf4ey gewaei® a7 (Disecting Microseope)
Eye piece g
“‘“ — DL
[t
il
sl )
i Sté:gﬁ - S:CD. -_ﬂ[S- E.
i adjustment
-_hZi_r}or—*-—_— /
s Base
|1_L, i ! | i :
) ‘El" . ‘
‘ 'l Ii!!,"tl‘ “ I
Al i TR ul n
ol g : :
Rdfies gewesd® T
i) A9 (base) AT TAWT TAeell AN &1 | WA YEHAINF THDI A4 WEEATE
AT T&H |
ii) ¥AFE (stand): mmﬁﬁaﬂ@amﬁfmmmmmal
74 YERRYS qAAS HSATR T@H 76 |
iii) WiES R (vertical limb) A1 A fafifg®s T8 St ATHREN 5 1
A @l Wi T sfeusl g3 S¥es a9 /iy T afees |
iv) Wieeg ATH (folded arm): IALT UTAT AT ATHR AT THH U SI Widwa
ferareiT R &8 T A SSAT A WH g9, AS Bless AH WA )
v) W (stage) AT FAH AATAFX A & | TqaAls AqaHA TRA I& T&T

93

AT T |
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vi)

U7 (mirror): A U FASH UAT (concave mirror) &1 UG FHIe & faor |
qUEdd W REHT 9 9IRS

g) FWIEE GEHaE 77 (Compound Microscope)
Eye piece
. Revolving nosepiece rse adjustment
High power objective :
Low power objective Fine adjustment
Iris diaphragm

FHTITE YEHINF TAF AEEATS eI TEANTHT aigd didwg |

)
i)

ii)
iii)

iv)

7% M8® (Mechanical Parts):

A (base). Ul YEHIYF TSN FAH=T dTeeil HISTHN 21T Tl ATHH HAT
2 | TGN TAAE AZATW TEH &3 |

freR (pillar): 39aT2 TCH 3T WAT RE @

A (Arm): W ¥ (curve) WH &3 T JAATS YEHRYE F73 GHTHAS! 1T
AT i |

ghaemaT S8 (Inclination Joint): T 7 fueie siifgusr s 3 sfaea
TG A1 | A4 W07 eI qEAeeie arE gEd adrsd |l |

933



W (stage): ATHS! Teell WRTHT SIFSUS ATATABR AFETS, A A3 |
FFAFA MY AK] | WESAE J9 Ay ARG | A9H FHAT A T
STHAE YF faR awm 9w |

vi) [ (clip) R Sifew FEeier ey @ &8 | 99 WEe S FW
TEH |

vii) STAWTH (diaphram): q VH ATURET AR @H &3 | A AravqSHar
FATEY FH GEARF IAAT 9 HEd TG | A HEEd EIERE &3 |
fe¥F SAW (disc diaphram) T ATERE AW (Iris diaphram)

viii) ST (body tube) ATHH! Hifdeel WKW WfeUar @F1 gEwE TS
A S | T I9 a9arg widad T atee | ‘

ix) At R (nose piece) TSN AN Teeil WRTHT WS TMATHR W+ A
R\ & 1 31 W ssfees A9 (objective lens) STETH MG |

X) USWREAT ¥ (adjustment screw) Al 35 fHfawar & | coarse

- adjustment screw ¥ fine adjustment screw | J9ETE FAT focus T4 HH
it §l

a1 AfeFS WRES (Optical Parts):

i) QAT (mirror). YEHEYE TAAHT W UAT MER a1 arHer dee WRTHmM
SIfEU® &3 | JUH AT IHI WA T GEASHE I=AHT G |

i) % RA (eye peice) WM AW L TFAWMY WH TA | T9N TP
Frepfaers fasqediator W1 a1 10x T 15x T | :

iii) SrEAfHRT A= (objective lens): 1 AMEE 10x, 40x T 100x THHT &G |

rdfafy o7 q

fedifeey qeweeid g=a@ g T+

arrf: :

afver:

1. USe G AR | AEeE SErEiaREre A AT e |

. THESP AT WIATE ATATHHT TERIY | I G Weds! T araiArgens
W wify e e |

3 WIees AH (folded arm) FETGR A-HATE Fiel AIFA G T4 ATR TR |

¥,  Sg@! gifgeal ATTHT AfEr TEY EEd |

Y. GEHSNF TAR UAEE AEVISANTEY ESTRY T Rees IurEr

93¥



N
9,

UEWRAT A9 A FAF §EE Y A@q T8 $Fd e T@ig
aAUES 3@ W& P AATE AHTE THE |

Frifafa o 3
© TR GEIE THF T T

e
FWII7E YeAINF g4, WA WEE (permanent slides), TH, 94, 79 WIse
(glass slides)

afwer:

1.
R

Qe E TH ATH AT R AR et @9 9T FE W)
TSR |

qEEeEd gAd - A9 [ (nose piece) HHIR 10x # Iedf®Rd A=Y
(objective lens) ®TE T Zqd (body tube) & faar smgamr oot wé
TSR | T4 Rl I (click) AT ATTHT EAUS; |

arzs M9 (eye piece) T A&l @Y FAGIY | el ATFRE AFFAl qA
s i geweyie g=E AT PreraE |

IEEAs YEHeH® TS @A (stage) W ekl Qe Sraar @fgds
(specimen) 9+ T8 TETEH |

wirge®! qatax faeasr s = fede

AR (eye piece) AE FAAIY | FIH UIAEHTE ¥ (coarse adjustment
screw) TS fawait 9@ asatdew &g faeTeAy | Afgaa e 3fan
ufg UeweeAT qATST A% AR |

AT T ATAFT TR | F P et 2 T SR

¥ YIS TS qET TAATS wge W1 At wfufar FE )

Ao R gATOR 40x FT FATHRT AGATS WTEH WY G T TSR |

. ATENEETE A ¥ WIEH UgWRe AR quny dfgdd W fgw 78 o

PrreTa (e 1

afgfaa ol daered 18 for aeaE

&0 it (low power) T ¥l 9Ifeh (high power) a1 &3l F&r fadr qoan
I

* oS F1eX AqH AT gl 91 PRed T @ gAerd 9 anad
HTITRAT FEARY |

*FCH AREFA THIATE TG @IESH &Y 0F 90 9T @Ry 1
FREId FE |

*H TUAR TRF WS GEARNE TW1 W& FAEI |

93¢



q%. mzwwwmﬁmm?m
FATIAEY |

9. *PEHIF TAP TARNTET ATATSIT Qradriles da g9 ! Aeard |
(* [arfa. qEel afew gsareaEr T8 FAFATIEE)

Frdfafy o 3
YEHIAF TAF! HHT TR T4

|
o feeur, qawTeEder, dufys ar fawh, SEfAT (xylene), MR (forcep),
fafi=1 Frgee TaegEE

afwar:
F) qAS ANEES AHA TR 9 AR
9. GeWeNE AP FE YA qANNYT FeTal iwel TAE ASTET wOHT
frmfafea afver sar T+ @9 |
i) @Y UgwRATAR geidl gEal [quia femfar genR @ ageerg
HIfgEH ATEr |
i) " a1 g aTas AR Wit fav am e | e @
g T afaear a9 g e fem aifefedg | cmafes A
e |
iii) TS TgESl e [ Y8R T THEI | Gl (gear) &S G
I N (49 ATGTHT 8T a1 sarafa Teeid |
2 aﬁmmaﬂkﬁ?mmﬁmaﬁmm
FEE |
3. AE aud T ar fdd arars A0 G3dfE WOHT 99 g@@ar AuF g4
TG | TFeg TG FEE |
¥, QEHEAE TAF ATH Gl TUAT THFT T S |

93% ' e




A AT T afear:
Ireire d-eg frafataa afterare o 7489 |

i)
ii)

i)
iv)

v)

rafrens fawr a7 Zgaane fareEe |
mﬁﬁqﬁﬂmﬁmqﬁﬁﬁqﬁﬂmmm
g FEEY |

uger o= @ TR 3@ | e gl {ATEH  (moist)
FATIAEIY |

ZH8 HATFH FACH TIA WAHR AT d 1 6T TR | BR
UFYeH qEdl d e (e |

TET T gl qF AHATE AATEATAHT TETA |

HedtigeH Aqars q6T el ffafaa af@ aeareeEd |

i)

i)

i)
iv)
v)

vi)
vii)

qraurr

¥,

mmmwm&mﬁawmw
Feraere |

mmwme'

feat frafaadafa agaw &= wger fe e | o@aE Faes
HATCR FepTeary |

¥ AR Teoll ANTOTE qHT FIEE FIARY T q@ Adtenra faEw
qEE MeeEg | 79 el aeE g 99 ZgEens e o
Ufgera @ fa=Ey | aEE e |

frafouar draeeard arafoq s AT A9ATE THT T |
a9eE g 74 g@ule fadeears garearaar e ae@ |
ety freag egaar feamy e@s 7 agard gane Ffafard
gty wifaeer fael of7 gamor sfafafEm

AGFENTE FEANTEE TEHIE SRTaTETE qHI 98 |

o EFTET FES AT FIST FAW T geT | dfed 9f a9 IO a1 AW
fereqtaeat gamT e |

a9 A WIER R g 99 a/feegiarens e (xylene) W P
AHT IS |

daEE RRaY I%T 779 F9eT Aty fawart wers |

HTHAFTEA
QEARNFIAF T4 T AR FHAGETA ASTaI |

&®)
g)

AL FA [qATETHT G T FHE FEGTE GEATHE TAD AHEE

BTN WU AU 6T ARG HeGq 941 94, AFaArs FIG GH1 T

g faaeraa faem fsaand sam e |

939



e Widw: w7 AT

1.

ELARE

o a5 afgaaafs fases frafafea s aw @

F)  FIATCUTHISN qieamsT fa,

@) fafa= y@rer FEEITE aR e T,

M fafe=r yerReEr FEErmeT fafr wanr T8 e sagaeE geaneT,
°) AfeweEr aren a4 adr @ fafr wdm 18 fesvrer gaaass geaed |

ﬁ'm

F)  FHINEATE

FHEEAGT T garmmen fafr @ s fafy P woer  sEgaEw
(components) FEATIA YANT Wiwws | fA5OE WTAT  (quantity) @Y WA
HAEG! fatrare Fegomr uE sagaew geged dfewa | g9 fafaer
HEaane s wuE sagaes favaue (analyze) W, fa=1, W@ 9+, T WA
aTeT 919 dfea | '

fas=rsor 19 (analyze):
FIIoraT YU AGuaEED! UHATITHT W4 9eT I+ | -

et (identify):
Rstoream swuaT sgaes fam

@I (purify):

HIIIEE FEATSA T ¥[@ HATITHT <G

HMAT (quantity) 90T SITI:
FsoraT YU AqTaEEd! qAT 99T S90S |

79 fafare Pesorers geareq el @dyew fayuerd Iuges Oied  GeTdHE
(suitable solvent) WT HeTE7 | IHA TR AR fHurar diders solid adsorbent
(stationary phase) AT Uf&@8 T mobile phase (solvent) #TS, stationary phase WUX
oA fewg | o sagaes o afae adsorbed &7 W1 @@ T WA FAUdE®
&H adsorbed & T mobile phase ¥ WI=g | I9H ®IF adsorptive power
B! (AR Jqade® TId FOHT FEATST Afe3 |

93c fasma




&) HIATCUTRIET THI

» Liquid chromatography:
Liquid sample &g liquid solvem (mobile phase) & FEATEE T TGHAT

~ stationary phase solid adsorbent €7 |

» Paper chromatography:
Dried liquid sample e liquid solvent (mobile phase) g1 FdaTga T
JHHT YUY stationary phase 1 ®IHT FAIT {3 |

o Thin layer chromatography:
Dried liquid sample @% liquid solvent (mobile phase) @@ W T
IHAT stationary phase (solid adsorbent) &7 | IHHT T&H ©HT qraal
faferaer Siet (silica gel) stationary phase &1 ®9HT UfEw3 |

s Gas chromatography: |
Vaporised sample #@T% gas mobile phase & BedrEs T AT stationary
phase @I ®9HT 31 (solid) a1 T (liquid) €9 & |

1) AT FEERTHIH ITENT

o tedl SA197 319 (pharmaceutical company)
o JTATH - TG A A

o ATATATTHTEHT HIH T G747

o TIEATET U Sfq qSrd gar See

€ g

wrafaeE gfatear WU dREeganT ST WUH S 9T (precipitate) TEcATHYUl
i (force of gravity) ® FRUA AR RiaaT ST T &3 | 94 39 9214 e
T THT G I FEE 4 FRE qEEEHT (T g | S 319 eTde
AIAGEEE! ATFT (size), T (density), ATATH (volume) AT | T GRTdEEars
FAHT GITUAIE GEATSA YRl AT GRIHEEds Rl W@l 9 AT |
TR T (centrifugal force) & TR el TT4FE Fegare 2Tel THT g7 |

LT SREegAdATs AG TATIAT SECYAe® STHT A4 YT (horizontal position)
&ET | T T 3 YATHFE Fgale ETel AT WUH g |

» Gas chromatography:

. 932



Frdfafr 97 §:
FraeTeT afRar @ren T

T
AR, @, A, I, fafae o arga 9, @

faftr:

9.  qEAg9qw Adquewr 3 &f, R 4f T 9 . amw wuar 33 der den
TIFEE AATIARIY |

YA = AU 3 e Farars aan, 4 E i aeeReas geen
79 M Mo TFEEAE FEl @ ANITRG ¢ A AT AFFEEAS
AN FEEH |

3 I werers P S ) fRenr SrddeREn SR |

Frdfaty 97 3
quz wmrardraer fafigrer fear qram e Fw gwrd geareT

|
freedar, Afefeq gur, HieR (mortar), F=e« (pistel), fedl ura, &t

fafr:
\. ¥EwIH @ graWE Ol qEreR dde 9l QEIEHT 9w
(mortar) TETEIY ¥ ffTE

s Fersmrt



R, Uger el feeeiwr faEg T A Reeeddur w1 Al dfefew gy T
Ferwr of Rreeeiavand afeea wifa et |

3. TRA UHYGIIT AT qra@l °Id (leaves extract) @5 REea<quRa! SAT=raRTHT
RTETEY ¥ UFEfEA g feae |

v.wﬁwﬁ%ﬂwmﬁwmuﬁﬁq?qow
frreafy sadieT THEH |

%, mﬁ‘rqf“fmﬁﬁ’ri@iﬁw TREIHPT P ¥ sAiegq9T (blotting paper) T

. OTdET HIe TR g

Frdfafy o7 ¥
FHET FATT T HrAEITT fafgrr gfer aaar quer @ gerd geareT

LIE ]
q&ﬁvaﬁﬁwsﬁaﬂ?ﬁwﬁwgw

fafir:

. Ofefemmr wfeefa efar gaa e @Y T AAT 9FE 0F FFH
AR |

. Ith Uddls MR UHiagd T AR |

3 qaaﬁwﬁtﬁwaﬁhaﬂmmqﬁm%mgwﬁﬁﬁqrw

ferepeaT 9Tl EIETHT UG AHE] WS ST B T ASTEE T Fiea
% frAedls sEeie THEY | PRarEaT 2 T 3 el EAte araen quar

M qerdes wud gfews AaeE A | |

1¥9




T AU AW I FEArIA, A

Hrafafy 97 ¥:

a?qu FIHIZITHT (column chromatography) fﬁf‘m gfer grawr wuew A
RIS GEATST TAHT

qran
HIFF Al (burette W&, H99, faey, el g w9, FNfeqaw e ar
faferer o=

faftr: -

9.  GAYYH FiAP AAHT FeqqH Frare a1 fafedr siw giRdiy e fan
W TS WA |

. Ffeqaw FrEHeH vertical column TIR Suufy awify fasfa warg
TER |

3 I JIfHTH FTEAEE column w1 § Rrfe. sifq afed graaer dier wedig
T g witg -% fafa. sifq sume e
¥,  Fiea qrareveryfy dadied T |

3R ferrt



FeH FIAEIUTHT fafiare aft gramr wow A g geares afe

Frifafr o1 W
qoR FHrrerae! fafrerr s woer W gard gearea

qre: .
Aot T e 7, Rredwr, @, faae, I

Farftr:

1.
R

ferrar FEmT 3 Revextuwens q Pt g Sefe dee weE )
FIEH WNTATE Praefd AR T WIEH WTaTs qier Reeey QUi
FHHI A FRETIEr | Fia R diar Aier T R 9 aar wder a9m
PO FATSE |

THAYT I AAEIE WA YA fhee YWl #EHl Wi §
&.fr.wify TeTEe T uaen g e

feptar wFEE W AT Tee ¥ REeeRiWwel WIgHl NI g
AR T F09 ¥ frdeafa sEess E

9¥3




— -—

-
e B e s —
Rt

:
g ’ - £ - ———
frre I o ST
’

wmmmﬁawﬁw

Frifafy 97 &
Hrarerurer fafuare #dmr woer W g, Al meve wuEr Seer 9
gleg WA 3@ |

[ :
R 3ver faepe, R aer arw v, fefea war url, R efier Reeewr, e,
Al T A=, 9f, @, &1, A9fte fafe87 (graduated cylinder), 39T9®

fafer

% uﬂumhmm%ﬂowmnﬁﬁqzmmmhm%
f.fe. sifq gaee ¥o% T 100% I ey |

. % T AW (square) &1 WA R A1 fheer TW FEAEY T A9 MR
fafemeft@e  (cylinderical) FTHR aﬂTG‘Iﬁ?( | feEmr oF E’a‘m
WS faaae =area |

ES ﬁm?ﬁqmwma?ﬂauﬁmf‘qwmmmﬁ(mzw
AT frsn) e |

¥, I ey durenrd fawow vee | Reer e e fawn gume
a1 e T s WY P st Wity geEe |

Do

Y. fageng ara e gieEi| T #0999 ee ofg sEeied TEE |

QY'Y ' Forsrt



%  Preer uweg e T e & e

HrEr T T guE e A
MBI WUSH HITHHT FATTH

Frifafy o1 & TR (centrifuge) Faftrgrr Prsyorar oz saaes gearsa

A AT, AFH gAl T 9 frs, 2egE, Wifesel died, AN, 9an,
AW 77

fafer (@)

V. I WIRLFH AETHT T, qre(dr T D For g

R, AR HEAE THY T TR T qE@ATE QS Hraq w4 vy R |

;ﬁmmmmmwzmmu
(|):

\. TEIHEANT TFH @I, qreEr T o P @ 7 deeEd EeE
FHA % TR |

R I TRgEens Afwwfay TerAr A€ EerE A9 A gRISE ¥
HRITEAIe TIaHE A Tar |

ATH WFITEA:
(F) mmmtﬁrh?mfhwaraum%warmw
@) e fafaer 3 aewr FeiERt @ e

¥y



e fidw: Py saugsE gaasa fafw
(Fr.wn.fa. qgesr =i

. 9
41 i gfggats fases Frafataa sEw qam gag
%) s afommsr @G T a9 ger gears,
g) e dauaeE geaen ATUREE Aren T,
M v dEEarE gearsa fafhe PrareemaeE T

3. fromae: ,
M FauaRE geam uger yarren fafy & sEw MR e 8
TqH JAdaEE oA | S EudeE gedrsd fafusr e dw

fezuat 31

%.49. | Fsor gaares fafu FEATI ATIEE
Separation Method Separation Basis
9 Prurea T @marsa fafn | Pastoreer sraaEee aift gemsien 3R
' (Sedementation and A 4t faftr g afws
' Decantation)

R @ fafu (Filtration) | srgeeefier 390 werdeng avw
yEdae gearsd At fafr e
ey

3 FeATTan fafr | Mo uger 9¥E, 39 uRrdEe

(Sublimation) fagr ar% (vapour) W1 WiEdH &F T
@l Hagq g woar @ fafa gEm
=3 |

¥ araa fafa frsorT - sagaeedl aTRAT iEc

(Distillation) g1 WYddl ATATAT AT fafr wEm
=g |

Ed HI 0T fsorar uger @ gHET qo &9

: | (Crystallisation) AMIHHAAT (normal temperature) AT
G« " FArdg WA A fafw g
T+ qiFa |

srifafy 97 §:
awehl arferrar fasor gears fafr fesusr a7 | I Pesor geare fafrer
AAREE ACTEI | ,

9¥% fasm=



%.4. | Frsor gEares fafa FATIT ATIREE

Separation Method Separation Basic
9 frrea T @=reA faf

(Sedementation and
Decantation)

R @ fafir (Filtration)
E FeAuTaA fafa
(Sublimation)

¥ argaq fafa
(Distillation)

Y wfrfraor
(Crystallisation)
Hidfafy o3

faurea ¥ @=rea fafa (Sedimentation and Decantation Process) @@ HIEr ¥
qifrel PR gearsT |

Ty fase, ™9 T, 9rel, 9Hr

fata: '

V. gavgw afasfa A faer aeree ¥ 89 uE Ieegd ae ATl
Y TEW AR |

. wWE T oue frwverd wefen fauw R ) fasewer R R
HIEIH FUREATS argd~2 (sediment) T+ |

3 foww wifaesr wmTEr OrienE T @@l UEae Ad gOT fawreAr
EASE | 798 Prmea T @wrge fafrare frsor gears afews )

q¥@




T
,?
F 3

vt Bt
'
MR

)
i
!

!

g3 fafy
wrifafr o7 3
g fafagrr are@En T orvR o gEae |
qra: |

W,.W,mw,mm,m,mrmmﬂn

faftr:

Gﬁﬁ v

ftFee? G 9zAIeH adie

q. freeiuvars PaamT 3@ W TSR | I ATHRE FAGTEY |

2. TFemE FUeTE AR FAGHT TSR T GAdes [heed EARSH

TETR |

3. fagua Masvens Fie@r gEa 9gad feeer Fomn fawr @aeEe |
¥, fawear o U@l 6T OHens e (filtrate) T RRe Guwmn T

arqarars Ay (residue) M |

¥z



-~

®, WWWWWW?W%Wl

& e FueE :

§.  wAaA fa aqfe o Meer gad s el ey waEr Fior e
it |

ey QU #191 T wAd o9 @11 R @1 (air gap) &7 €& |

P @ ISR FiES FIF Aga fag @ e 9dE |

RATeX IO HASSH 3/ ¥ |19 /A AREH BAIEH |

fasor e ey Ta ©F 9T wuel fov o T mwe @
feym ey ar =arfas qwmaEar g9 1 )

APl Al AT SIET e |

X

i

Frafafy o7 ¥
edurad fafrgrr #93 T are@Er s geare |
arA:

TR T Fre@ad fas, Fifvea wE arg died (9 aE i@, W a9 ar
e =rm, dweaga, Mg warg, age 9 |

faftr:
J.  FITEd WREHT FP T Are@rdl o e )
. U FEIN INIENIs fAAur I 9w dfTee  wErear

TETRIH |
3 I W AR I WIS dargerd |

T¥%




¥, Ui U9 A9 deddre IRagad Ul fivee SR T Al dieeare
qreT R TR T AGEhT TR |

Frafafy o7 W
AT ARt FR T areErsr AT geare |

T ‘
gRfafaa®r 9iEl, wad, Rieer YR ZHEs, FWR T ae@a FEo, 9w a9,
qTX TS, STe(ar TEd T (sand bath)

faftr:

9. 9% gear qrfafaasr Aigmn #q 7 arears o faeEe )

. U gEET %A faqEg ¥ e @ o wAwsr aes brft e
- gedr et TR a9 TR T aifed SAedl gasdr Rl st JuRe
FoTE |

3 FR T s e wuar arfafamar wigers aeEn a@er Rerdr @iy
TETRIY | FAeers g urfafamer wier wify aud S T ey |

qxo‘ - fasm




¥, 9 qRigfaae swigers #a9 o fide wfa qareqee ¥ darder wHee
Tifer wHr ey Yo afq afq ol wElt wAeers faan
qTE |

Y. IS gergnery ¥ qrfafeser widensd faer g R

FAAeTs fdleqardy I IFAT (spatula) @1 HEdd Haeeh! AT AITHT AT

s

Frifaty 97 :
#r9a fafagrr (distillation process) ¥[@ YTHIATE @ WAl GeATSA D

T

fefeaw wores, fafam Freawr, guifaer (-90° @ 990° & Twwan), Pue
@AE, a4 TS, W9 a1, &, faae, ffeet 9uw |

faftr:
q. fefedmm wrew amar wfd awrd ot Tee T faaar o SaeRw
ML 5
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R fefedmm wirears qaee ¥ fefea W e @ 9 u@ -

ferepaaT STV T TR |

3 Y[OWT STFT MU T feRers qEreiR 9T e @ oq9uls e Ed
AU g T faaear ST e |

AT FEE:

9. wHitHesl Fe fefeeam wirpare fMedar w<dier afq 9« guds |

. FrErId AR AAMEE G ISR T AGH Teare gl WIEE |
9T e Frera? FEdl g |

3 U STEETEd &TdT AYE (air tight) & 998 |

gfe fefee@a WE ¥ ey AWUHT @ Ree a1 e agd gan T

a3 |

s (v oy GG

argaq fafa

Frafafy o1 @
arqaH fafagr (distillation process) 9@ GIHIETE [ AT FZATIA TAH

qra:

faf:
§. vy REEHT wAGF FErgaree qrar Ad arRTeE 9 geerd |

4R : fasm




R. - WIEAFE T FNSE Fergarae o R widens =R faawm oF
IIF FEM TR | T T el ™9 Keat e 97 (bulb) fae
TTEHT W AT TSTHIT &9, |

B, o9 REeadr Jeiens o i TEer Fiied TREH 9SSR |

¥, g fdeag faaR qaeTee ¥ uHier aE Terg fEedr aer a8
FIIHT FAHAT T §G | Gl T BF A0S Afdsid g
AT 961 THerg ¥ A9ufgdl gl STFT TRY TETerq | died
FEETS fadr O fthee? 9o fremor wifaene wirears @re afdes |

Frdfafy 97 o
yr9a fafagrr (distillation process) ¥¥@ YIHERE 92 qrT ELRIEE] Gl

[T | z R
FITFE T, TME A (TAET 35 B9 A &4 T HISH), @A T

farfir:

N, HITES FATEHHT AT A AT 9T fAE |

. FEA FEF T TG agaars (delivery tube) Faradr F@mT s&d W e
T |

3 EbATs qareerd T GiEeT ST WUSN IH dNedd YErel Wy |
A9 ¥[E I AN ST THE |
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gl

|

qra fafy :
dle: gEd TE WUH W@ T (distill water) HIOREIE SHrGd AN
qfee3 | A distill water FRTTETT TETEH | :

Frifafy 97 < ‘
AT (crystallization) faftgrr Fasr gas |

qrHT:
eIl (F9R ehe), BAd, TE a+%, LAT=e, WAl I T&d arel, AR T

faftr:
§. uger fawear Meqar T aFier 999 e aeey ¥ 9 et

T |
R I Heers fewaR qarsTE T crystallization point WT [T fF @A

qu¥ EEIG



Crystallization point ®T el 9TeT 91« [IET ILHT Fordr arit Ieqarq
T FHUH TSI UH 997 fAeliqarE o9 deegadl aifedt gagur e
e |

AfIEE (crystals) I@T 941 WA daled a5 WEq T URiGfa"ar dierens
QT W ATETH FAGHT 399 faerd |

Fe! gwHaufe eiqdier SEe @ 998 | O qFeTars Siadl e
ffee? qUTHT TETEH |

Afrfreor fafr

HIHHFATE:

&)
q)

afe Sirawar REeea T (filtration) FeETFal TART &7 7
AT T e fafrar fsuer saades &6 o AT gfevar 7
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s fid®:  WIWR 9 (Molar Solution)
(. fa. qeer =)

ELA0E

a4t ars wfegaats feees frfafea s auw gvem:
F) HIedl METIAH gremaT &,

@) fafr= TfEme deer M S T,

M HAR IS e T,

o) fafas mees WoE Jer 9 916,

¥  HER Oreers fafe e Reaer T )

. ﬁm:

HIe®! MY (concentration of solution)

Hid$! MRA B9l Jaadl o fwa @ a1 et g 5= e | Reaer
Hidl T 95T UIdTE A998 TaHT gfed 93d@ AT 9 g 7 el Hid
TS AT HITg S998 T9AT gfed qRT9&! AT 961 8§78 | UTesdl e
weTe feguat demn WU gfea gerd@ /T e I96es |

45

"Il MeIFars fafq= adierane e T4 qfes |

TPl e qfearsT (Definition)
(Method) (Notation)

qfcrera wiv % U "fdqa gardeng 900 fRfa.# 9« args |

(percentage) {Grams of solute per 100 ml of the solution)

gfeera wiw % U i garddrs 900 AHFN Hid TG, |

(percentage) (Grams of solute per 100 gm of the solution)

HiemfedT M ofqd qerde W AvitaE RS gia feete

(molarity) "| " FATETE 1 (No. of grams molecular weight
of solute per litre of the solution.)

Henferdr M ufqd qede TH ATaF WA 9fd 9000

(molality) UHE! HEFAT J9%5 | (No. of grams of
moles of solute per 1000 gm of the solvent)

FTATTAa N ofqd qErdwr UMW IfEeee diede oE

(normality) et ®ie a9 | (Number of grams
equivalent weight of the solute dissolve in a litre
of a solution.)




HATET T Hi9R 919 (Molarity and Molar Solution)

HIAET UIer Eierehl WA ek T4 ael &l 9d FAETErAr qé FarT Mg
| gfa gerder amifas wrend afe g s T @ WA garg T A
AgaT Wi A |

ww Prexa e B A i qerd qereeg e |l & @R e
HiTE | S & WER (M) B ST I g Taees TaHT U 6
gfrd qardeg 0@ foer e e |

oSt = gfqd qerde #iE@E =R
~ue gfafeer
Mibldee s Number of moles of solute

Volume in litre of solution

el AT = HEndr x gie gfafeex

yferd qRTda are

e qHR = S e

Wi. of solute in gm
Molecular weight

Number of moles =

g (Factor)
fafvera amaaw U@ HiER di| gargd F#fa a gfad g9 Aifees e &
unfe afearare farer afe | @@ Feawtél da foer S faqed sifa sirer
TR g X afe enfier sfasfa @ der fadt s Oesn e w3 B |
Tl eI Hia 0T HXd AT {1 dd QU gaare Hare afeg |
_ _fomat :
VAT = et fearam R drer

OFEYE (factor) ¥, FAUGI Ui Hiq IOMA A4 MeUd W HF & 9+
THIEEE | SEE AT qooo fRfAF 09 HiMR wifeaw FEied wie
FT9 ¥.3 U =ifeg | afe S w.3 uH Gifeaw @rEme e qooo fafa. @
OIS FATCHT AHF Me SF 0.9 Wi g8 | afe ufeafa wed dfe fewmr,
HIAF] MEIAHT FIh AT | e aif afe . 3% ww wifeaw Fraie
fqIR qo00 fH.fa. &1 die awmTHT HiAfdl Ere et afe |
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fera i
TR = et fearaer forgas aret

€.3%
L3

=9.09

790 FAUH HiFH MY SF 09 WER g9 | a¥ 09 HERErE 9.09
TUAEYES IOT TR AfGS | HIEd MEgAaTs Awh el 0.9 HEw (f = 9.09)
W |

Hrenfedraa der fearaes

9)

)

45

0.9 WieR difgaw FrEea 900 fufa. mmﬁzﬁhmmﬁﬁz
fae adw feama TR FaTeEq |

qooo.h.h.ﬁﬁmmmﬁmmHmwimml

qoo fafd. & 9 WeR Wfegw Feied @ FATIA ﬁlocj‘oxqoo
=ife= |

qo00 fH.fa.# 09 HER Hifeaw FEtAcH oo a3+

"q?xO-ﬂ —9.0% W =T |

0.09 HiAR Aifeqw FEea 900 M fq. €9 9199 09 HER wifgaw
Freied Hi Fq faq 9y fewma @ |

aﬁfqﬁﬁwqﬁw&%wwﬁwﬁﬁmﬁﬂﬁmlmﬁﬁﬁaﬂ

Hieers feeT &1 molarity equation TaTT T+ |t |
VI xM1=V2x M2

!m" AT,
SN 94 HISH draad (V) = o0 fafa




)

¥)

FATIAIA HIEl MEYT (M) = 0.0 HIER
feuer "ot MR (M) = 0.9 HiER
feeaet el amaaa (Vo) =7

eTHIEE 9TeT B
HIATET oo,
VaxM;=V,xM, or V= —vﬁN—lM—'—
2
l_ q00 x 0.09
V2= 09
=90 fu fa.

o M.fA.@r 0.3 AR Wi aFargw #iq Gifgaw Fae =g feaa ™
9T SR | '

[T,
9000 f.fq.® 9 HiER ey FreEes! Qe FAIT 0% TTH A |

o frfa @ 9 der Sifeaw FEFe 9 Far3+ ng

o M fa.® 0.3 AR difeaw FEAEH O FATIA qg“m?
=Y.3 U 9fewa 1 -

mmwx%mmmmm-ﬂom/hRa
WA WS 941 AMSTRI |

900 UH e Cfaesl oie =Y IW FeRE ufae

TR
W‘ﬁ?‘lﬂzSO4— =
=0.9Y i
GIE _ 900 7H
HIT = T e U ..

94



s qRrEa e = TS E WIS 000

= ::i x 9000 = 9.8% HIERX
Frdfafr 97 9
Y% GIFETH FIRTEEH (w/v) T (wiw) BT HIT TAR IR |
T .
qo0 ffa. We@Afed =URE (volumetric flask), I 7AW, T, AT Hied,
HHES a1 Fofaedd A
faf

ii.

iii.

iv.

V.

Vi.

vii.

YAYYH IHFA IR R ¥ U GIfgaH FERIgS A e
TEl SreTEr |

FAE ¥ HIAEE FRGATE T T@lee ¥ B WIqaied T
HITY TEEE |

are R ®F ¥ T Qa9 FEears haad Jeraarae dieiics
GATERAT TETRIY |
mmmmmmﬁmmw
YIS 9@ HAAEre HIqAied TATRAT 931364 |

- GAGErs 9 TifREe O qETeEY T BN SieAieEs [sare

feree |

WieghfgE wEpars el FeTEE 1 a9d Se @ifead FrgeEn

mﬂﬁqlﬁqﬁ@mmw@ﬁﬁwmﬁwmmw
HIS TSR |

@ﬁfaﬂxmxmmmmmrqoo
IS I AR TR T 4% (w/w) B 8 Jar 9Ien |

srdfafr o7
j00 f.fa. #1 0.9 HiER (0.1M) WfeaH FEFeH Hd FATITRIA |

9%0




arady

q00

ffa. die@fed ®AF  (volumetric flask) a9 WM, ®Ad, IM dled,

#Fa a1 et aew, fefea v i, wifsaw FEe

Farflr

.
{1 B
Hi.

iv.

vi.

0.9 Wi Wifgaw FaHed o0 M.fa. diw awew Ffa wdifgaw &t
famuds femma w2 PrareEe

difgaw FrEearg ara fraraar o€ dfasa aeaaT e |
FAAATS  WIqAIcE TARFHINY TERIq { WIS FaAreds HAad!
WA HIqAfeE FAEHT @ASTery | ard fremasn af# @& NayCO,
mmﬁwmﬁﬁhﬁzaqﬁ@vw&ﬁqﬂhmmm
T FIRFATS TEY Wifgaw HreEe
mﬂmmaﬂﬁmmwu

ol 92 Aigifed wWRedr Fae qud S QETEN | O g
‘rlﬁ’ﬁrﬁ"t dedl ¥ag (lower miniscus)d WITHICHE wrEFd Fagamr gua

g9ed |
Wieifed wrewr faet aeE T uws gEw gWE uie
(homogeneous solution) T4 TIEIH |

Frdtafy 97 3
q00 M. # 0.9 WER difgaw FrEeH! HiEarg 0.0 WiER 00 H.fa. dre

FATIAEY |

o
J00 f.fe. #1 WiqHicE ISP (volumetric flask), a9 diew, fefes war g,
0.9 WIER Hfeaw Frate

Paftr

0.0 WM q00 fifa, wifeaw #FEFe® w9 FA@T 09 WERH
Hifeaw #rEiae #fa o 9da e @)

wfa ffa. Qifean FEiAe s @mag qoo Wfa @i sl
Rl TeEy ¥ fefed w@r urlt a) diepfes W faeam

AR T AFE TR FHA W FASRI |

wrdfafy o1 ¥
o Ml @1 9 JeR Aifeaw arEgaarseal HIe aaraTa |

%



awl
Wo fufa. wiqiafeds ®AF (volumetric flask), @™l &9, ®A¢, a9 e,
diee a1 el amg, fefea W o, difgaw aregiwnse

Py ;

i. Wo Mfa®r 9 Ao difeaw ESEESH 9| FAET Hid AieTH
eregiFaTee fouds feama 1 Faretee |

ii. 9 AifeaH grzSEEeaE Wo M. Wiehfis wie veEy T fefes

. @ 9T 9dr FHIE | (homogeneous solution) FATITR |

Frafafs 93 4
Mo fufa. #1 9 HeR Wifeaw FESIAHEEE 0. W 00 ffa# Hie
FATIRIY |

awlr -
900 fi.fa. AiAfed ®FF (volumetric flask), a4 dew, fefes W& i+, 9
HI|R Afeq¥ grzgaarss :

faftr

i. oY HiaR® oo fifa. difgaw ereSiaEs®l i Fa89 q HiARS Hiaq
difeaw arzgraarse o fi.faare faquds feara @R |

i. wfq frfa difeaw agdmane g oaeg qoo Mfa#r wieafes
TEEAT Teerd ¥ fefiee W@ urlt a2 sdiedies wieed faeae
QASTRIY T T F@0 9 °i FArSaar |

HATHHATEA:

#) Yoo ffa @ o9 WER (0.1M) Hifeaw FEHeH Hid IS Hia
Hifeaw FrEive =fea feama TR | :

g) TuFEE (factor) FFT et wEg ?

© g g
» Principle of Physics - S.K. Gupta, J.M. Pradhan
» A Text Book of Chemestry - J.S. Jha, S.K. Gungluni
» Botany - Hill, Popp, Grove
» A Text Book of Zoology
> fasm Rreror fafyr - Feeraes aftea
> fasm wimors MERTe weasy e e

9% fasm



s A it T nfafas st aaaron

aEw:  Teachers conceptualize Scientific and technological literacy, use and

dissemination the scientific materials.

u ¥idw: fasme afvdrsEr 000+

1.

i

3t ars afewdufy Rrewss frafafaa sear asm gaam:

#) fasme wfesT 000+ @ g FaTS,

&) Fasirr ofdiemr 000+ @ difaer T I3va W,

M) fasre afdisEr 000+ H/1 GEEE FWRERES 9=y &9,

ﬁm

®) s k@A 000+ F R

s of@rsiT 000+ W gRNfHEE FAGIT T 9R%0 AT AIFATSH
Sifraeaar ‘e @i s SEeAeE aREI g | It S e
AU ARUS G IFAHT WU @, UEr T A R, 9w Rrenar s
AW FATGH, awiaSs T gifafas wERan, eHar ¥ arcafavargsl A e
aifr e g 7 Siffquasr IemEr dfae T wifafus aerarer
SirgarETwr I3uf favaer ggeg fadmeswar g/ faq geer @& ) fase
gfEdier 000+ ¥ GREIGAREE W 1 G athgam Mg SR
QI T FAS ®AT @I WA AT BIST | G A BT A GGes QR
w1 qfq fasm T gfafredaamsmn gered uge we aftiae W= Iwfe
T3 | I FAHHAE TS G ABTH A dear a1 =Aafeh &, fase 7 fafrsr
IS AT AFT g = S g e ot a9 aframer athgarEs ane
33 | A AW A6 9 difeusl famar fera aae amft UNESCO T
ICASE ST&IT §¥13® ARy ®IH1 AT 9H T |

SIFAUAS AT qA 90T U UgHS Wl @9 %% Wi afsrawat
R am@En ¥ GEmgEe fqvg g@eas aeEr aiesr B o feE
YHEFS aTaEO T AIHES TUEAGT SHaAaargAE aeAr fae e Ismn
Ith gEREd uft dmiae T wifafus aeraerd oy e fooig 99 9913 W
UNESCO & fafa= Rawardt qeaessr @gam fAw wras afware @
QISR qEaATd TS &l |

9%3



®) faem aRaeET 000+ F FPaE:

Siffqus gEeEs wies iy SEavta A a ety R
Afhd Aa- GE@HY FATST & FUA YTHET @7 &3 A AAT A% JEaASTHT
FEHE T AwRPRAT T arer | o walswr wive qd@r gAer i
FTATANT IO AT GHETH IUYH FLTA A THH 10T §AF ATRS
amfie T wfafrseTs QeR &7 AEYIE g T9d MR IHeedrs G R
mmﬁzmmmmwmmﬁmﬂ
000+ FET ATHATHS ATAYIHAT WUH! &l |

garal faerg denfaar snfes sdresr 3 | fawmsr gaw gfafug sifeosr
T3 | IR, TS T gEeae, fefw, Wawa w9 arear witvesr afer
Wmmnmmmmwm FAEY T
FULEEATE U9 FHT { TS faeniga s | gegdarr  a-r qr
qATX T gA @ ghaierd atae e R 1ie | 2 e wRaR
fparasr yees @rood el aRurderd fasehr afa v Ao SiEr Fe
F | JTHEAT UTHT YA ARA ATEE, awE, fEw, Wedl, El¥ewar aifew
I eI AUH S W ARAT UREAREH YAE g9 9181 99 Sed
TG | ATHAT AT AN Wi dare e FEaeryTEe wig s
TEAEYEEH THET TORIST FRY I+ 43 | W T 7% 01 qaeeea! S
TR, THET GHEIE AT @ Wi dmiie T aifafuseea wsR g wed
@ | Sg&r & favawear afiaeer ST FEE aREes T aEvas Ao
mﬁhmﬁqﬂzhvm?oommmwmqﬁ&ﬁnmaﬁ
STAIeZHT AT HATEHT AR FeT AT [ALH T W G |

M faw qf@isET 000+ # IREW

fasir ufedisn 2000+ @1 IEvAEE qute FHINH T

> WY FHae Feaurgdl, qiAtas, difdE  qar afgd smEeasar T
AEATEEH! ARHS T Gl AERATHNH TWH THF |

> faugaEr Suges e e Prarsan, wFita Rigor fafr @ awdfiess
ufe=rs, fasra T afadieor 7+ )

» R Fargas st uges ararERer 9ar T+ |

> TATEHRT A, T T JeaTsa uriae! fasra 19 |

>y, Afara T Aeqvaia fasger wrfifdee aar Tf geEn

933 |

5% fasm



mew e

"|» Common Wealth Secretariat

) U JSHAHEEE
fers aftdiemn uaer favgendt v & | ausr gsared e it difeus

geEe A9u amti fasm T gfafuer  fegraesaEeweEe  @HEEH

gemrarens fasm fafuesr @ uE arowwn @A Wit T e
yqE@ WfH$T @ G@r UNESCO & | UNESCO #i affgamr & aRErssr
000+ FI FEATT WUH & | 39 A yarsEen witves fawe ¥ gfafrerg e
A AFAAMIA T 9 ufaT Fevd fad @9 9323 AT UNESCO &1 gfwgarr
rrifea Aol YTeES! A U3l FEHd affa a=ir | awer
yaE & fasma 7 wfaftrerd sdard aae e | 9 eded afnfaar @A
Fores ety &) :

v United Nations Educational, Scientific and Cultural Organisation
(UNESCO)

» The World Bank

» United Nations Children's Fund (UNICEF)

» United Nations Development Programme (UNDP)

» United Nations Environmental Programme (UNEP)

» International Council of Scientific Unions (ICSU)

« International Council of Associations for Science Eduation (ICASE)

« International Organisation for Science and Technology Education (IOSTE)
» Gender and Science Technology (GASAT)

» World Council of Associations for Technology Education (WOCATE)

fasm o o000+ Wi Sfewfea qo der sRifgy FEEE FgEE WU
amtt yoas ¥ atRgETr At AfREEerE awe §9red AT WEl GRS
UNICEF T ICASE &1 | 33w favawfet agwar arwn afya #ateass amea
fafw=r FmtarEr arEismr TR, GRS IR 99T YERYER TR, fasme gfatr
HiERar (STL) & AHaFe® T angas 93 #He® WSl 3 | fasme
qitEISAT R000+ F FFIHAT TATHIA TP FTAEEH! qRAT Y FIHT AHHI
www.unesco.org 912 91 T e |

ICASE #I ¥19+1 UNESCO # ¥dRTHI &9 %93 W1 WuH & J9% yHE
IevT wASl yafhE T wreafte qeer fHeAeE IwE T aiftier demEE (o
fasfers wew, fasm &=, Fasmagarsn @ gea Qe UHATIgHT I
I T AfwrEEmR e Faie T &1 ) fase fremer dEwr o
FraTeaRE AgEEae T Hyedeeas aad fatrer aaufeeEar gwne
TﬁRWWH@WWiWWQOOWﬁW
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Ihe 9 STL ITHfREH I q97 JARIER A FIAA1 q 84 Haeqor
T Fmear & )

gl Femr AftE, FAWR @SHIE! T Centre for Literacy Enhancement in
Environment, Science and Technology (CLEST) S&T §¥@® STL &# Afqar=ar

GERIEIHT AT G S |

HTEFITEA:

#) fasme afEIoET 000+ FEAT ASARE FHT IH AW ATAAF B AT B,
ATHT WATE WL TR |

@) UNESCO 7 ICASE & fasrq gftdisr 000+ faefaemar e #rdeesr
i U |

M) gfeEsEr 000+ F AR MR qiEdEr AW FadAer Igvd [
THHT qUES AT A frate oS avg 2 &9 Sevd afder et
HHH T 94T 7 I RUE TR TR |

o) “Fasr AT Rrear” 7 “fasme ofeiismr 000+ F1 dEET qUST AREEY
FATSTR | | ,

¥ ICSU T GASAT W&l SB®d f4s9 9iR&ear 3000+ 6 F9199 &

9%%

FET FA TRHT B | Website & F@anm fquz & dwarEss IWE
FAEEH Al AT |




—

| &

e wWew:  dmfre 7 wfafes wrEwar (STL) # e

"

R

41 a5 gfewadafs raawes frafafea wdar quw gAsT

%) STL & 94 T "ged qara,

@) awmtas T nifafus aner T MradEe wE geare,

M  fasmw Rie@e STL @1 Id1e 14 %94 #gd (A198 Fadra,
") STL Rraror {9+ @R 9+ |

e

%) STL & 94 T 7g i

AT 9@ & AAERHT IATH GH@T A WA arediad dA9u faErg quar
wifaa | e faaregeewy wrafis qeare d faame Rremer wdimn wfvoar @ 1w
q @ 90 T fqurerawr fas yg@ amaEfas™ aTF AGERE AEaH Fder
IRadaeE A<Es qaid gl framer 99@ e siawar ofada @area @
AT W 7, & g faurerm aar sregeear fqurdieed MEe dvew I9E
HUIE GHEEE RN T4 e QATIA @Hd G 7 a1 WA JATSeH
B 7 & [T g e aTaddrs SUgTh G 9T Ui T "EdnT
AUH & 7 M T T yEES! IJudN awiaw ¥ wifafud @ewarsr a9
Sifgust & |

STL & SIS THAHT 0T STL YTe3e1g THAWI S, T T L &1 Ggrage ®9AT 44
g 9 & | gAera STL I e @it fawior wifwar ToT

gfeg@rr STL @rg awdr afeaifya wftesr g | “fasmer Smeg =aTs ggd

sfesiaTar I w8 gREEr gaEE T, el T T atwar sfeeer
IFE g qHAH faEE T | arafad adwr STL & 1" faseer gwdm
HIAE FeATIE AT & 96 | AT ATFT AETea7 IHET AU Aa7a19+
T G AT fAAAET TEAEIEEEHT Ygl ATARHT IHH AEAHT  ATFILET
AT R T T IUATH qFA (F T W 9 e wifaeng fawma
gifafa #meR wiews |

AT FFarHdT (UNESCO Resource Kit) ®T STL &1 @4 3% 2q19% ®YHT
i TRUFH B | I daAEdiE JqaR STL 9w qufee awHifaHEr 99
AEG |

qe8



fersmr 7 wfafur FauT T wtasmr s
RPN GH | | ¢ ofafrer @ s
a9 7 favawrig g S
ge T THA PEA
Straear fasm T
farasr SAfas fafqaarsr
o ot STL HEod A
fevir faepraer
TR A : f :
AAFEHAF (0 T Few
Waq@r 95¢ o]
SifEH

STL & YFar Ifeaiaa WRiaTd T qda | amiis, niafus T Qe ae=«r
g dedar et 99 ey |

'm(Scientiﬁc)ei
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