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"*+o.ar 
Fq-+r-g ilalq-.q-q-
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ftrerdF drkc cr{rfr-q aqn qipl E I crdrrriq 3r{qr sm ftrer+' drfu-smr{ fr{
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R-erqdrqr qrurftr rcqftt rcrofi-fi-ur Drer+ arihq qlazm-q-a hftit rrt{r ftsqsE+l
Htqr sftTfl-m dfi q-flTFfra{afir qrfu qr+qq+ sE-{rf,.drli usjhq 6TqT {'.?sT
rrft\r+i 6 |
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' fttfrrfir rfrrr rei sfrTer+.A aqFT kirqt T<r(6

* *so rom.* qErrknfl e{rEnkf, 1o -?at"*.il, kfl.o tn*+*1
drkc qraqrrrT qrilft-d u I

.i. - t fTtfh-6r frclft' aqr qr.fu. E+ n-d"i arkq qqrffi.r=t si+i rrft
aqR cM A r m* arfuq qr€arrn frrartur rrtrr A-{?i-cr

cffi rirqq+J \-ocftfr ilt{c fr<cr ?draftH Rrer-fi

nTfurrmT ffi a-qn vrftr5+i u r

{r ild.ra qerrrfrrcr1$r B-fr sqrrrqas s-cFrE-GF a6f,r srAF qrq t{srt{R
c-st rd {<r fr.crfu. a-s-or f}ra-+ro-rr qrftr drfdq (qqq rci
hqr.fu rrr+1 r qr.H trrrr ilrer+-66-+T inFT drf{q vqrtffi rrqt
rTrh ft-+1 qr4{fr-{ ( cr€gw66r hqr+qrc, s<r6{ur, fusq".<,
frtT*fiq ilf{fir { gilr+kfirqr s{rrirffH rrgt a=EFT hqre-qrq
R>'IIF6.F-ffi A r

* (errt<Tr{il 3nurkf, cro.-ffiq-+i {ir qr+qT { rrfffi{R qrr++rt drfuq
qo.rTrer{ rFi+.r ilftr sfher+.-fs.fr e-fta t{-qFFflrr6-61Tr qq rrft q=qrm-{
q=tqiui E I

* +fuq-q h;-qr+crc fr cr.fu. r qr.h a-e+r erftr ,rtr Wrd ilqt-i qrft\r+}

E fi A-& vras gi-+ni Effi ilqR crftr.€r s{r
* q-6r{Fft ftra-6-f,6 r sftr*r+'rqrrwrfiT r+\16r (fl e.a{rrffi ET{{r,

ffi qrq qt sf\r+Tur (-qrm{.r.-.ici u r

* drM gr,-+1 tfi aEr+r{ffi qtm. fufu-+scqr ftqr{ u r ft
3geTr6{.rffi g]T|{ ftt drfuI I"*." qriqts 

I

.f.. vo qftqrwq+1 drftrq-dflii rqtko, n-ar+rftrorre-+, v-a-r<rfi e-{rg{
drf{q fr'{q (House Rule) irqn rr;t ri-S r 

' fr Hor." Rule ankg
e-qrq-q-+l ckfr k{ a-6i{r{ft66-qrc t q-+rsq rrrrs-{c{ 6 r

* grts k{ qf}rer66{^- r arkrr$-<-+r e-qtqzFi drkq.qqrnilfu sr+i
s-trr+rrkdr \r{q *t{q-d{i q-{ q*rTtpp5t qrftr aqrftor ettqr r;df*iqr
q{c- ft-sR eilflrflrffI qffie 

r

'f' sflTer+ FTtiqr+r nqr sflfie{rff q}il{rrr{ft qi qaafi .ft ilt{c (o.c{TFFr.5ffigt '



,.t5 sfr*fi: medc wn@r-*ur

(iI: CSt

qrC{ft: '

ilf{q 1l€-+lrs, qerc-flrlr qrEnkd ilftTq rTra.rfiq

sFq:
qq HTqi er<rqr uA'rTr{ft66 ft-q'qrqr 11erq qfuiq:{) s}fem drfu-q ffi dfd-m {fuilqi q#ft'6riqq rFi { drfflrqr qrd{r

\iq+ ftqq dqr cr{i {f{.tr66-qrt ern-+rft k{ rg) ftsrfu.,'qrfu. isrq-fi-f,Goi elffT H rrerrktrrn sTEnfttr to qki
il,F{E .l 116.r{ 7 ?.EIeqzFdI e cflgT Irr') T{ drkc qr+,Eq1 hts-f,r qdrg;r 

I

(r1rt: i so-g1 1o fuft9

I

I

qrg Ffiqr$ilIq:
iF) elferfi arft"-q qri-f,ft,
qr) arfun-d q6rE T 3IfTgEEf,I,
rI) nTtqq gf€-mr+T faliq-66s r

F{qa edqmqrq.

s') rtftr+, ilrfuq +eTrdrtm qr+fir0 to Frtd
allei-fi ilkq *;r+) rrlk-+. aw er< qta-.nar ( ri-qrd. qmii@c"r
drfurffir€ n-Tri-+Tt cqqqitfi qffiq;<ffiqT vft r grm.r+ ffi'r '

q) ilfurfrf Tg? ( ili{{trd-dr i{ ftrtd
velrkTrqr iflurfaf, iiqrsld|{ arM q6-cq r qrflR-+-f,rqrtqi. pT6rrtq
Edrtk1d\ r ilfltrc- ?i-4ftrlrt sftTerTffi .r"fri 

",{d ,r-*,trRrqdq I

nrF{q ilqfrfir f+ilffir ir ftr}e
drflq-q ordaq r.qre-qrei ilqrr qIftqET sfheffi Hflr-aT a nn *rt
ftrtftr+r-+r kql:-r, t++rq stt-qr { T{rqT rrqf,r e-qomrs qs+iq
E-flrfurq r
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.i,E {FiEF.hi {elrrq q<Tf{irir r k qr+qrErq-+1 qc-q'qr+ .rFq I

qsfrqrlr: ({ F+tei

toftt mfqq oliiaq {+-{rf,.rt k{ & E-crer curt rrq calTrtf,s'dri fTtsm

kc t kflrgr wTqrn q+ st6-€ rri (tE.'.+rfl *rx RETIFFTTFI grrrqr qs*qq
ffist
r*e: * qri ori6q <i*cr+ sr drkq ffi ffi 6 11
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\rrr{ g[': ff*r< frrelqrffi scts r rftr

qr6 {fff+': r<da Pdk

ffi: qHrffi

il{fr.
cr{4-Tffis
i-ct?Frg

ftrmm ( qrft

<{ke sH
qrtffiqq-efuq{ qdk.r
k+-(, q-d { T{
+]q r +}s h{M-{-+1 

"rtH2 rqi( a-qn rrt q-sr{ rM qm{ff

vflu:
ry Fafi 3rfiqr {6.irrrft6-G fra q{Iqr (erc EiBn:iE) e-fltq fuftr+] qftE-q k{,q) qs fuftrsra qt mr-fcr { zre-.ar tn'rrfrft66 etrrs{, .

rr) q-q fuP{Erd lqrer"r:rsi zq-q ffi t(lr6 sdrs{,s) * fr'fu ?rr{r€ q'}Trq-+'ft f\rq"r .rt,
s) Iql1w1qr q}fufti ercarE $ars-{ {H q.r5d6-+i 6+d rr{,q) m kftrtrri arq kP"ntT vrqq rrft Rrerq .r=i r

(rIII: I Htrdl

9

I

gtrlrtl:
T€ ffi 3r-{qr.+1 ffi *c-* .rridq r e-*cr Afu\-+'r qrras {r$ft 3i.rm{ rrft
3Tr+qq6 Einsrt q=idq r qs ffiq'r ffi s-flt{ fuP"r+r qr-{fl ( Am.riqrf,F
qr<cH ar orcHrsjqr @q r

(tHII-flI:

ffi

teaching

:lo

Science teachers acquaint with different s
teaching skills in innovative and problem
science with daily life, and improve teach
reflection and their use on selection and

clence processes, promote
solving activities, linking

ing strategies through self
application on classroom

(I[I[: io q0-aT

ft-dra
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{q Gs'4rtrqrc:
iF') s-{siq hP"Tqr wrf<r, trresr { ffirq ffi qirdF.Eli il(T6q,
Gi) crqu5<+Elq qq fulq {gl1-g:1 qH vt6il5 E;itd,
rr) qq fuP{qrc r -mr 

qaqr8fuqq (Peer Teaching),

ftrqa furr+-cn:

rF) cks rr;T{ 1{ fuid)

<t{s cffi q-drq{ Fril{+] qrfi-qir imilqr qqrs,rA-q r qrfi-+r ia-ars
qrfti ffi r qaql.ftdEqrr zrqiir fl.ur qT'tTA'{. | (fliTFftilFqrc sfr gtr
n.aqm +m=ftarq r

q) E?.oir 9n [r+z
srcajq lEPdErz f\rerq ihar ffi ffi-a1 r1ft q-drilffilT qizTiq 

r

trftilF-qrc srw sfl{ orffiqr ft+ qEaTq- r ft Tcrds-qr E-qq,q
rdt'fq 1 3rmsqm qtqr rrq grat +orqiq t

rT) Ffiq|T-drc (1{ ffier
q-rqri1iEFqrg { qf,cr iarnwq .l=iEtq' I TAfi T{F-q[* iztflt E-{flr
q.Frq r vqiqr ffiqrft-fi-q e-ql6-f, rtft trfliT fuPf,qrd lqre{or .rd '.ara

ftqct tflEF trq cqrs-q-A-€- | iffi vrqq .rt *-tiqr zfq*s. t nt+
q6-qlz grR sf,rcrt Uqwq.Tt rTrr {sr6-G qar{ ftqaSt

tlo ffietEI) oHP rflt{
s-fliq hP"rerc ftrmq rst qi wrro ( A$rrErf,{il &t onp qr

r<qiq .rft u-qq-{ miiI{. I 6{t6-{fl {&lr<r {& qil.rlrt-d'{a-flri Trrr k{
qrnsTd-q I

g) 6r6it 11o ffiar
ft.q e'R-lr6qr *F<-d {k Eqs-d s-dl.s{6lq t qkfr sarTFt-rsqri
w;rro--qit sm kq srqrkd' .r=idR I TA--r<r q-& ffi'.Trrt-fr6-diq .'-driiFrcr
e-flflrft qqrwilq 1 ft;fi-55-<re gfi rrrg{ ;nr*-qr qr* qftTrfr'n e-drst
.r=ifrs r

> * s-flin i{fu ksr',ff *ko Rrryq fuPa d i
- > zrcr Etrdlt ylTri-+Tft q-a1-gq'ffi.r-.ici E;at i
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> {+], rfi rm fufirflrr .Fi qfttt 3Fq fut{ro H eq I

") 
Frq[fi'ilq

E)

q-{s{ ilTrs{+q r qrqt cru+f

[ct-+' q'[dfl{ cw'-c-{ilf, kt d qt6qqrn-+qr {ftq-{ crd r<qiq fupa-qra
iqreror .r=i qP{q (* nqn ir;t qnrcifu r q}-qr-i q-6ga e6e.irT rr;iqi

cft (ft n-qr*.r=i drlsTei I

q-Tli il+rr rtfl qfficT r< v_rr+1 cfu sfuh-qT @v. r

qqr&Rrelur (Peer Teaching) (1 qra)
ra'qrtras-qni { {rtEqT fuqr-wrr rFifr-q. r r;}o qqrfl-i ar-[t Era-+T
qrd6{"-q?n ++ q-+-dri e-fliq hftmz iqo fu-idt srcldli\reToT q.i -qraq}-q-fl

(lo Frfu)

saqr&ftrelur rFi
q-qrsq-61-s rqifr sftrerfr r ffilTFftt 1em,r .r=!Zin 

r

q

\9

ir)

s) {TRt{I rX fufu)
i{rq-+1 €Tqr B qffi ? d-ffilGrd6qcTrd R-{ q,qffi{ qmr1Cq
q-flrTrfi-d6-qrg wq]q qrqT q+.ryT wrk qrrrs qRrsrff qarfuq 

r

rgrnfl:
q-arnftaa-e {r (--rTtFrff @ srBrrH, stt-{dT, ilfuq otflfl qffi{ rrtqi
fif{Fr+q qrd{ qq}'{q-{ prrt rr{-dn I

lEfiqt r: U fuie)
qrwqit se (+!rTiFi rrd ffi 6ffit rd i * .rt apn mi 6tdT ? 3rft
qrd-66-rrT +kd r?i vc.Trrftf6-qrd stdt6-m cFft ft sffrlfi-qrrs Hz rft
qrrnff e-*qr gm< ni'*v.r

rflrdft&nut{rt 1etqq r?o foiar
{-6cr&fherurqR e-ru:X pr*** ysmsrr ffiq r !.sesq k<r ir*
qet"{rc {-t ri*r. r E-fr.u-fr ri +T?i q-q;i+{ I zrqiftft qsrEr .fi qra qst
{ {'dR rFi }kd .r{ enft ryr5oq1 "am ftryarv. r

fr-dn {



q 5rr rrrfi:
'rs"r P4Rr rr<r e-fljq ft'fh q8r qr-+{q, eq I fuqtg scrqler Hq rt;iqr * HPa

EA qqrq-{Tt g6 r q( fuRrqrd f{flQffi fuflrq rorror kam kP"rfrr ffq-fls
Ert{f, rt=i <-gq- r {sqrz rymio,-{ tr{ (observation skill), kr?qq Tt fic
(analysis skill), hq{ tranrd ftc (inference drawing skill), eii €fv
(comparision skill), rettr{ n{ fiq lquestioning skill) qrfuqi' t++rs (q t

qtr fuP+qr f\reroi t+mq-+r qrqrffEt, qrc, Fl.is qrft rEric nfi-aa 1

fr--sTrffi tr q-qrs q-q-d-f,{ rrft cqq {rl=relqT fuF+rq vr+fo s},i Aq- t

ftrerf,fr qft Et*rq qq-{F6 fi41 qarilffi fu-mqr cmc ftrf sttq qFi

efu-q r rrror erftr ftrrot lzfn-art.F"ict qB I ry qw{ff lrfliq rr+ fr r dfr
vq-a5s <' ,i rrffi cH fraift-f, rrtcT v{rv vrtnrr cad-q qi(d r qsfi elftr
Rrerai r rqt efti{ ri mrid ilqrlt +-mT orftr rcsiq rr+ rr+ v?qq ce (c
qaft g r silflufor ffi Frrqfuffs-a sriqT ilfrr rfliq rFi qt+-6 I

T) qcgl ffifl rr{. (ssr tftinT rTt frql1s<ctd tfu qarsq <fuq 1 Uoq
uFe{rfl'* ilf,rsi (warm up) rrtqT gfr'6{d qlm;5 (B( t e-qrrrurq vrftr:

szin FTf+1 rTr{q il cd q-e'd mrE+ E< ffis foftr.sr+1 crfrcr
i@ v6q1q q'i qfo-6i I q-EI stFI *'q qt6-q

. > qrgs fry{ tfcn ?

Y q|gqffial^d}ralt
> + cIEs+} ci-d as il{ clt{ tfrq (€ i t{{ ?

> sifi crfrff 1a fuur"ier 6{ft +kq ? ?,ilft

q) {artr{ ee qr{: 6-atffi{ +d qra c-drc-{ fr Er{w eI€ qrt qrqr
,r-{qt qq r *fq+ qqr+1 qrt e-{siq .ft tcr\-cr {a enr.qE qB r

q++r ffi zr-+tffi{ +tz q-qriq iri gq-firr vEsiq Ttft u16 55a'o-cft
qtfU qrq < ffi arcl rq qre-6 ri q{r s€ tcrsq qt{-€l I

rrqrrfi-rs-"rni ffi 6rildf 6Tt41 ffi c'rtT 6m tr&t ycqm rqrrq
rnrsq cft qtfB r 1r{qrd H-q qE E6 |

rr) (qqr ffiqr.T rr* 'efr'f€ ffirq qsT{ r6i 1qqs5q1 welc rrst qffI
nt-{dr iqrs' g€-cr rrrerr irq} r * crqr cqmq rt;t ff

g*etra vftvu-ro q-cT€ yqsic.qfql qqq qfiur{ rTfu+ EB r

O T{ira-ft{ rr{: qffiI qruxr ffi En-rs va+t T+ 1rr+l gilrs-dl-dFq rFi
yqqas fr*r qr qoiq rrt rr<r r-"ejq ft 1c1TqET-6q {t (r* { y{l{+.ft
rr+) qrt qffi qroql FT€ qrrgfir qt{r66 q{a gq: sq cT=i sl6-d ,

\ fr$rc



s)

")

f{fu gq{k rrd: q-*rnrmrqr 6TF"C-fi rqf€ q-{rct gqiE{0r{6 q-sFr rri
fuF-+fu* q!i{ rrt rr<1 y6qh rrt{ tsrsi e-#cr fu1-A qr5} 1ffi sq
rr* fran (confusion) ri-o aqt ilq r

{q(6 fu{rs{: t-<, U'ac, scs-q}'.d, fhfids't{, ffiq-ilEfi q-+d zr€a}
qa-rrfr Eoiq rfti Harel r<r fr {rrrft eqrs{ (eqr rq-c+i q-m, fuiq.5-{, ilrrw gq E{ r qzur Hr rrt qq r

ra{k Fi'fufir $T5<r{G: q-qErc d 1tq Frfffto Trr gzFr.{r E[t I

> ftnrsrfud,{ F+qr Ewr++,R1 6o: km strq+ rr* Eoi(.t vH
+-ilFTliFl- e{Tqraqr [ff ErRW qqrc=i ,rrdt 6e e-r .n&t ?aq wcfu b.ci
$nt, unw e.z qt l srq ffi crt q-q i

> 6'q qfrfil Eo: nfrrncr+ ftftnrcr e-fltc ft-ftr 5q qffi q.ta r

> wtT{fri q?iT E€: fufir, 3{-Aqq hfrr qTfuqT e-6I ncq qrrg I il{
r<stT fuftrA qr{+1 {Tf, rtri r

> ffiMq+crs-d r

> Rrerurn ry [o:.v*fr ?ffrt r CRE-i ,]t rfliq. qkq r s-fli!. Tt<i
qdrfl'"qrt lcfq r q-si lQrqrurfi g+-6.Tf,r qrsg r rrmsr fuftrqr fgret-{dl aqr{
q-wr ti<r-t fuqT,ffrsqr q-d r ym fr.Et ch s+ gaq-, fuqr-+-+ qfr si{rr
*, qlgq lrl-d{r

> mt, ffi P<rrs ilo: rEsiT .rftr1+T qw'ft r r+c+r ftflr, hq-q:nffiqr t{qreflro nffi ft-fi .rriel r frer-++ qtr
<1-6ter1sv rmrs *ae1 I {a-fr+-{ r kstsur qi, p{q{ H-+t.t i,ilft
ffqq,1 fo5rq rB 1

nrW eflrt.ilrdr tfr wqrP+c r+r6s:

iF', qraq q;r<

Rt{e sHerii_ E-qrs-41 +rq-c C;3i r znrq-q qq-fitt crfi-cr q-drsEr ilr-s
um< q1+i sr$ crffi fuaEt $l@{.r

q) 6(F6rI:
s-fliq hfu qfr &rera *kr ftrqq frfh + d ilqH rrqr ksT.frd6 frft
qnrqr qDE-q 6< r r<ii'r ErdqT t+mrffi sq-d-{l r;i (+-qr {k'{rrffiq x-r fumqr yq'n-d-6 *"i rrtq.r f{sT'ff iFro i'-ft qraqT
6@rs{ qfu-q r q-s-ft * m fuRrdr€ +& s"Trq-+rt qq.rs{ qfr qt+-€i I

*taqTt.,*qiq ftqr cft fr fuP* q& q-{r+6Tt EB r

fr-rr4



q€mqqfrler qnffi6r5s'
*r ys*sur 4+ qii6-dr ?,ilql-{it .r-i, st-dr{ ii-qr-{, s{+1 oe_itft tqrsi,

qr FrrsiR qrriqr ftfut .Ifti 6ti-{ qr tsicFI Fnr+q-d[ffi gm ffi
qffi"to Erqr€n BRrd rErq rrftt fl?i A rri qu qq wia t

q) y"6qq"r HqT sffir trqr qeT ffi g1d cH saq' q U* eq t

rr) hr qel-r{^-q-.t nrarc {d er eilrr<r {q 6-.rutt-qr€ qH EHar
qrtqri 

r

rr) \r+qrm'qr gszr cr{ oqmffi iErq {r* q-q qqqr rr* qeT qq1 46fr
qu oq tqrg{ Ts r

s) ys*s"r FkBi rnqr (t"I, ilI, t lqqmWi flTd I qrflTi-dF ffi
rrffii I

q) ge'rs.r trqr +Td-{ qerqr* crr cM {ilr .ri scrq vPao *5n 
-tr1ilr qB I sffrror+I eftr {fl}.r=-i+i e-gr {S.rt rt* dtimfo rA'rT'ffi t

E) cq*s.Tilt ffi frqq a<re1 fr+ I TEffi r+q{ ysms"r ffit r

q) .iE6mq!T crsR cftr {-4T'{r.q-f,F{i fuIqfu r ert+1 E-qn -lawi t 8-+

itr+ ,{r* F{ets"r rFiqs I gs.M sftrsTfil{ .lr.{ &{ I qsfrq'T
rrdf, W cft m tlr"{rg ffii I

q ftirt



qrd {ftds: rqffirm, ftfh

ftr: neir r *dr

R. qrsfi:
fr.qr.fr. a-C+l ilffr.
i-crcFre

{{a
k-+r
qrq rqrg-l
qfq- \
Rq-e qrrq

qr.fr. ile+.r ilftr
teqe,
ffn
".IFil

fuq-c
q-cTftrq-q iFft
qer

*ft fi orRT Eiq
$iri-cr q-q& rt fuz qfr m-*r
+Sk{ Afu{, €q Erq
hrE erq-<
k+-{
qd, ar+rcrr, @e, t<

k-+T
T'{RI {g
%tz
Eh]ftrs-d wTt-GF

+T-&ild qqi
ET-A +;q

I[+l'tt: I Eudf

st:rq:
q-q {a-+} 3t d-qr va'qnfi-rs fq-s.{ 4-{rqr qe]-lr q}sm :'q) qqt{n.q-"F kT,'q) rqrqr.+ffi fuia-{-c lqrerq .rci a-qm ftI.rt Bt_66 qnrB-{,rt) fufir+T q{ur6-6 qdrgq,
q) qs fuftr+r cErE-{r ( As-rE-il6-F #=o,
s) qs fufla-qre fqrerq rt=i qftEi q"r6d-6-qir a-qtg ,T=i 

r

L gdartl:
s* eH'ft aqrurft qffi TG { TRM iITft q}r .rfqt h-qtq-qrTqrt qTq-6rft
gTFt rFf I

,V Tq frzrrqi-{rq:
s') oor fuPrT skqq, s-rg*r T i-nrilqr, rs';r ftr1oi BTilF, zrq iqia-fir

q-{nl-f,6-eR 6{$-q I

rs fuRrqrc Rrelq- .r=i qioi qrdrozF) ufra r

qqt{n.qm hPa-qre ;1qqr ft1eror I

1
h-dm

q)
rr)



{ P*s qry*: (1o tutz)6') qkq wqa:
ft- ;t-a- i-cr*niq'r e{ €-rr'ft e-qadrq-ff{i{frt.T'Ft*q. t

> srir{Tr.rm FqPa rrH i d i
, y*.no-+ fuPa-qre ftrsnor rrEi aqm ftIci Enas ffi qt i
> trq IEftrqG +fr qrorrsqT kqrs{ rFi qfu-q-?

!-f, qqr6c+1 tsd{ q-aqr.ffi tcT4reqr +€{ ffirgtdrq - I

;*ffi. i-a+r.* sr"l-{ ,t ;ir'fqr zi@ I gfilI+ 'rft ce{

{Trsfaq r sfi srr qe{Tqtr sfu$r+-A q-cn'* ftqfrs t

q) rftni[d e*fffi 616 rQo ffiE1

*^*,lu-*t { s{iqr f{'Trfi{ 'Fi+(- | 9-(a-fi s[6-drg -tr "'-" F*
rrft tqsqr s*,rffir fuPa-qra qarst sH cT566-+l o-fre rtrva+v-.t
rift*ft*" .*rrft"- msfrrm, q-kf,rq t 'dffiimq W@
ffi6{rg ffie r a+c rTR\r+T qro qarsi sIF$q?F' rdlT T{ qttdi

qrcrir6=qT 
'qTcTqdT 

iql, rr{T {i-m-{ rr{rqlaiq I

r) rftrrr+ ftqr+crq 1qo ffiat
ffi -w-*t s-4ffi Effitc'Iftcfir re'rl-6-6 'rfllTan r cq 4,FiTr t{q
y"ir{rf,€ qi{ {q'Arr q+ qfiFa I

; fr.{.fr. r{+,r mFr
. s"Frfr 3{'4fi
. EEE-A fMi fr++qa qzqq-q

. eqfuqi' rgrdiiq 3Tz4q;l

. ffirfr+lor faqr

. ctm.r.i-a 3{24fi.

; qr.k. a-5+t ffi
. . il'ilqfi'm sfhfu-qr erq-dr-{'{

. asqu+,t "nfir 
qr+qq+ q.r+r{r65 e{tqq"I

. zrgea-{ i'F-qr

. [erTul6r Tzqri

q) grffid'iq - rio ffiat
*fo q6-qrd q-6f,{Ta' qqaqr ql+r tt,-qT+-flr-{i vqa .t=i o'n-sTd( t

vqo rr<i hr< l@ si-q1cfu t

lo fu-sn



gr*rrqir rrq
qTq{ft,

ir) fftt{r
zfg ftrrtT ii+.rHT ? qrrsrqr r<ro rr;ta-q 

r

qdrrqr ftfd-d Ml-+ qrrun a kar;a qT fu{q,
€rs'.rrft

6it5tI: 1ae ffig;
q-drrr.Tm iaflzr+r wrr<r { aqt-fqr6-6 +ritrqr &r s-w{ qfl a-{cr-q
r;iriq r

e-qj.r frftr
kqtqrr,
Frqri,

g)

rlo Frtcl

\9

wlsir:
rarrrrftilF-q;f Ht{.q-dr, gqhTiq-+ P{qrqTcxr qfirrfq r sE.fi-fflrd qr".Tr.q.r
gqrFq rFtfi-q.- 

r

Ismqur (1o FrAz)
T|-T Frqmqmt qrn yqr+arft q-a1gq fr qri qfuB ? qilrrrf|f,Fqfe H.i5.f4

f{nr+ 11



r{if,mqfi
ffi HRrqr r{urQft ,flfra rm.r li{ kflrt it-e r i+rmor <'.2ra-6, tIl{oIT,

ft"", fuqr< .ttf"e n*n r-r< e-flfrro 'r+ 'rt 
q r ofuc-q- 4t -r65cr J{t 1tt

**''ffi.€ k A=* 'Ttr *.€r hq{ tffir6-d r sfl+-a e-fr{r rrt{ kfrfir

ffi s6['.o$ o 6$ sr*."-src m" r tuq.r.q-u' qtu{r+i og k+rv
q4] |

rmTncr+ ftPa-qra fueiur ffit ftTer-6-* €qt{hdr c]" ${-6r aqqd rt*qrfr
*+or*t-qH,,T-+Hthw{FrrrfrRrrdq-dilq{qrefq-qrstt6-5cr
,r,"ifu** qfuE;,Tqitr q+{ 

'r+ A-s-mr qqg r;r+i qil{o c-f,I irnst' dq
fi (. i{rtqqR.r+ s-{fd-+f kfir{ il€

s*ffiq-s hfu-qre fusur rrd +fr Tdrtw trrds-qr ta'rn'ktfti,r

, rF') (tm: xuirr mt q< cd qem r Edz-qrqfr (+d fTfl-qqd

g) qptfi 64ta: qrq-rft g;-;ftd rrdi qffi arq rrc, qrc 61tn+irr iTi { 3r{qq

-tE'r+1 6fr.'r=S r v6r F{q'd'q-fu'qrc sIR {r+gqr td-{rsff-cr tnrqm <

qffi rtfu r r+r<rcr+ rrtT{r+1 f{+T-s ilq I

T) € frfH Ertd:'e-frrrrqt {fi fuPa r sffi 6qtc rrd F+srfu rr{d
. ,{"d r sti ftra-+-& h-qngi6 vfrtrtqm We t

q) Et<c Grrr<rfi: e-*rrrd +'ft ksT'ff"{F {e q-4-{S qli ilE-dr* (++1
ft;i",t rr<lffi s-d-.r .T'i ffiEi I q-ezlrc ct{ {Eie-{r 6< (.ro r r+t&

ftIq-+-+ ,{rTfr frrrrfrqr cH Td-{i fi f({q-d I

e) (ffi qffrdr: ftTat-n"A teqrc-{ zFffi cqrd ffiql-tEfr Tk+,r h{rg1
-d r q-frq .rfui?-+1 GrGkI 6.(c fu{r-ffflii ?iwrt 3{rsa6{ e-@, 6rfti
'q-6"iFr r'til.d I

s+iT htd-qt{ qarr+firft q-qrg{ kH srlf{65 qri qflfi-q r

", 
,.nn rTEi t+ff.r=i r t+stsor.rd nR-d rr{qd 1 ffi6FI orftr kDrq qen66

qrTqr t+{rrft-$Tr e}st rFirrd | -

s) ra,, *"ia s*q-qri rrqr'ff-66 H€ ({Td lk* eY s|d=t .IE= ry.5
dn qcqrrr- qrf,fr eB r qs+r mfii's-+'T qrq3{fu Rre'r6-fr h"qraffi
qffi trqft qri-flft F{"{qii t

rr) rirf,{r ( Tid"qrft {rqt rriTd I

t

ft-{rt1q



q)

taP+ff{ h-aer{fitf,r q{ur6s-rtr h{rqq qiqg:

4',) wrefi qEirFI: su}rTr.rrfi t4ftrcT o.+ squm rFi yfiq q-656 1

€fi".rq rrkq r qr+r ffi qH rrq-i?Tr cikqFT ,Ti qtrqi r qd: 6rr"srcq
rqrcor rrur6r6 cfterrr qi $q-sT fuerrliqd k{ sffq r

tq* hqlrror erfu rorqr hq-{66 sftH-r ,Tt qqqr foc
qtfiJi I

q) Sqrqrdfrl ilIr0: wrsl + A {lit q-ffi d (l.rr€r vrnqm rT;i # ]Iffi
ei qmr qrsl srft q-q r sifi-qrr€fi t{flm+T {q ft.{rq, i+ar< il ilaomr
emnko q.ri qrr+} f,r+ gro r

.qecfu m sqqr qqrdr{ rFi wnr€I q'i E"firqri qr{+rft qlwi r rr+r
iltT REtfl-d Tffim srdqr .ri gw.rrea-+1 qa.rf, rt;-iqi, cfr Effi€i r

3{qz{r q1-qqrrffi6 qeqqr qirrt qr6 I 3{F4fi qfu va-qT
vqrurq rii {urfffr (Strategy) qrrs--{cd r k{flFilf, ffi fuPa qq-fls{ 667
rtK e-ftT.ri 3nfu 

"* 
qa o-o qk{wig I

qrqfi trgil{; v-q}-{r rFiET ffi :6aqqfi c+ ttc-,ftto +ri?re srdar rt
tri qri-fit fl[d r fr'flrc q-qtrnrrqlsra, Tllpftq 1 fi-frq rffiur lrti tici
rq]lr Eq r,rui r rqtrr+r qrftr 3rr+qqm flq,ft ru} r wfu rqtc rr'ivf,a r

hqh ail+r qrftr grq rq]-ir6F-+l .drc rrftfr{ q-d r wR:
v +rm. qrftqr +."u P€ qffa-dcr i-rq i ftnc irq i fu-q *<t< l
> crft sfa ffiqr sreB ? +fr ilqrq-qr sFI ct z sqi nrcrfiq fuq

ci-+ EE ?

> +-d gffieTrcr 11rltr1 dFl-trqrll gse-q ?

> ur.h a-r+r qrftr 3rtd qft-{ v-+hr qt' ftl q-a qR}:
> 6r{"+tr{ rqf[+1 r.ror cfteror rR r q] rqrq qrft t*flrqn rrft se-q-{ fu-{

.ri i k) rqrffqR-qr fu-{ c.rt ?

rfrq rqrc<: crflT g+q qtfi hflr ( {urftfr{-{qR s-A-.n{a; +l?i
(ErTFr?T rrftFTq-di I u-fr'q *i i?F€jri q1qa1ffi5 e-d-.r .rft fi4qq6
3r4d-f,{ vt'd rt{ ffic irtqJta r qq-*f,{dl qrilrrqr 3r-{cn, kqtq'q r

ffi 1rd: q5n rf.+T rffi frqd E"iq rrlFf, fro-6 ru"rqi EE t

Ra-€qr fu4 aftri6-6s {q 16 |

" 
qftrfo: M vrsr

rt)

g)

fr-dn

gr

ti



; qftqq: gq}lTqr 3r;iltffid f€arf,, ftr{q zfi urtql
; qrIr{ft: rfrrrqr sllzl-{qm qrrl,ftd6

, ffi"1: vffi torftfr r edfuFd ftqilql
> q{trE{: q?if.r .Tst rrtqq,'r el-{drdFn, qrq, eff,qid, cft'rTq 3flft

> hqti: yfr.Tqrc qIK qftsrrlqir en'mrqr hwri { T{irrFrc fo.*.ot qrrrs
qrft r r3r-q-fi-+-{, crq, qftrqr+l entnrfl lqqq tka t

> t+qtqur: gt" Flqni+l gfu-d'firor qq fuqtqvr trft G r

> qrqffi: gm- q-qtrr .rsi E-{ q-fr qfl(r { {Ei&rqia qq ervarsl rt
qrqffi ?,fife;r@ l

ydTrfli{m flsP.rEre rrfti lerHrrmr FEE|66:
cF) sTr6i rtt tt ffi, cq l4P"rcr k{r,ft qr+-e e-{ir'IFrk t+ q\rdrfr

ffid-fi fr-q, z[{0TT, fuaT<, td-qq ffi qrnrr^+t<r ;r} +wqn
n-qfl arurko a1 qfu foa qe r ffi sffi kqqrq s@ t

4r6tc-fi 3{dqT hflFrqi fcors qq I hf,r{+1 rrut Smrc q-e r gtrr q(r

flrir qxqq-q riRFnFIi rf,Bi I

s) fuffi +Ffd fu+e: Rffirgelm-qrqr kfl'ff :il+- r.r'{rt qi l{\rfiA 
'3il+

udRn p r Rr+rgeh'qT \rsa {qtrfr EttlTzrorfl p r k+a:fr cs1
{qEA .itflT fr Tn Srr q-di fua q-e r Frmor qrftT fu{r'ff qr* scqrfr

6a r m-wt+o kon zroqr EB t

rr)

q)

ffi F++Tq: k{rtft ?iT+-A sdr'; .r{ q!+ii g-fi-{$-qr qwrft q-flsi
$qdi fu"'f,rq p r nrl-rft-rc{ratcr fl"I q;a I

fuilrr edfk *q: r.t-frF{ rri, r<q-H rrt, kqtq'ur rrt, ftq.i nrfird eilft

tq-ar{ t4lu ffi h+rq qB r

ffi{t, eTlqqq { BlftqRrdi tdinnr: 3{r+-a e-4r'T 'Ttr ?tr ".ln"nrs cqrftTd

.Tftfr eqrft ffi+ qrqzoT r qtrqtaqir fu-f,re qB I

gq{qr ({Ifl;r rr{ Ewm 6raniJu, srq}-,Tkffi ffiaqr rffisr krq t sm
srr€n {flrrf{ rri {"rftfu r mrifrPa 3Ir* {iTst q.t1 I qrt hq?qq t
ftq{ {+a kdrla c-di fcarftro-qr <ffiT Efu p r fi-+l-rr ?'rEci Etfi
qrsr{rr qzi r ffarr}vul rrff'qqr".nq-,,Fr wrirda qffii Erf,T qk eA I

'lY f+rrr



ft.rn.fr. rt ffiqur
wiHq re t
crft dre .rcch Erq. {dt qr;d r BrF Ers-4rfl-drq-si F+d qatqr df+-{r irfr
zfu;u r zfr\,aFr qrftf,r rur ui wqqla qfu{ lqiix rq mli I qF qft Erftr+
sc d r srs' r qrcq g*qr qrftFr q-c{;f, 6qrfl'6qr,-F {€1 r

q] s-1iIrr qrcrrrlr rTfti 3r@tild fufistqc ffiT ft@t s r eqft-qr 6i
q+qr qh {ff + ffqr a r arrot-r'q tgk+rc r{ qrrq{rrrd h-qr Mq+ e r

q,dEftr c{: q

qrlTd-src drffi Er.n qci r qlrrftqr* n-ffir'Er-{ Aqi ,n"qq
tk.a r qlrt-qrd drffi qirsr qa r

Affi fr'r-qrqr Eqrtil{ +)trdr, ilrr+} ilmft-{ EtT, cftqff gt, i-eq .F=i fii-+1

Fq, +w'tdrf, m.tr m€T {+ lH sn'-rft, +ffi drtT, qlffi +t€I t-*{q
?i-{r EB I

dtqit arqr ffqTq$vr rqr t+r-+ e"Bi 3rEllr T-d Ffr aift wa r d ftq-{
q-frzir snrqrt a6a q6s-a5m 

r

ildfrftr ce: I
arqrqr LEffi rrfr 6ftq 11o-ivo Fraz$e qa u-d-rr 11 nffi dftdnTfr
$ftrqEq HEd B qrqr qilsfl .rffi qt qru 

r

ttdfrftr qa: x
h-eqd iqr gia-+-rsql H oqt $ffi td-€-q-{frr M q{qd I

ariqf, s(rtl t*-€-d qgt qra.i battem) vr dftg qfr tt-e.T qq r qftl

ffi M dtd + ad h-rrE qq I affi61q rft E{Krd m-eq trq. a--d

qBt

frq-{T R(rf,66 F{di + "4lft.qI f+-flFT qde\-. nqmo :4r{r.Il,r ail{T

+vrrrg t i+lrq nfnB r

6+.r+.rqT{+T 3rufF6 3{Tq{il frk(r qr-i fu-erqi qTH'+1!drq rfr-sq a-< t

h-dn ------
q{



t'EifEfrr wr: {
qralqr qt.-qqr, flq.z r&r r .itlq{ TiT4 icfts\. r qa r frrdras a.rqrc 6+tfrr
imiz e-qutr- r

m ;;nil+ qfpql 6r+ r ffi qh iiq,lr E6i I sd qrjfqtii ffi qrftqr
qer@] rt Er4ler Etf,rt6 hs,ei r

qrndn* kf,{qr rrd* erq reffiA 6tdl srrrqr {cd lTi 4r m dnr-qT lIt k+.{
qI qrq rnrr{rll qffi-+T 'AqFF ?lm !{fu-{ r+r+ra orEer lrft {tdr gk q=a t

cr.fr. il{dl rfrrrrsr Frqrfi{rr+i ffisur
6rriEfq tr{: 1

HCI + NaoH ,- Nacl + H2o k{rflq stdh-qr
Nacl + AgNor - Agcl r NaNo: ffi kenq{ vfttfrqT
Na2sor + 2HCl -'- 2NaCl + Hzo + So: + S - r{+q sfaft-qr

fidfrfE re. q

Ha-+l qqr ffqlqwr &c r t+-q P6 .qr q-flqrg ffi gqdal wg vfr ar4r r

qtmqqr srq..r &{ r qr-ft-qr lTq+i fi1 ?4ftR-dr-n qr*q r fuqrezE{vr gi a-qr E T

(Embryo)ril-MIffi +iq hrnqi'qt ll\'cirn ?ifffii-{ c6t qrft-q 
r

qrfbr+1 q-{rdTi Hfr q5ffii fuqqTiq 8-o , r{"* dq crft q-qiw Eqqfu qH
qPaq + fulrrq{mI sh-qrqr qrq 

r

fi-qd 
"qmt 

qrft t qks{ d wiw q\rfin fsqTqilT fit r re-en vH
h-wcr flffi rrq dTrfr-{rqi E ft rrd hq1q1anT qa cr-i+{ I

wikFq qq: I
ft-i-ffi'{ffi rs.HI-{ ilf, | er+q qEqrrln qfr ?ii re ffi{ i ga rar etfu
crcqrdrfi qI Tdrft G=.fi il€l I e[+sn rTqt qkq[Tc6 6rfffift-6 erq 1rl
fu'df, rnrt e-qFT rrt r hft go v-*q zM I aqtqeo g-mrr rrqt qffiqr
.,,ifr err+d-{ HCI ftrqd A.{mrn 1fufu [a.iil qft eirrf,{ qe rrufu
{-Tlrsq 1 fq"fu. or (.{ HCI rrl+.qqcflE H61 rflqlrirq'r rfit il"il-e .l? {lA
rqffirqBr

T6i fr€T qrsffi qh 3rr{rg{ qedi 
I

1r 3rFI { errt E+A iEetE erq ftr I rq+q il-qT, qiut <t firmr r-Tir{. lrft
rqT{ qqT3T qBi I

tq h-dn



?) erq r& qCcT cft ki-drrrTrki'G ffi-{ + gc vgdrn {e Ct€-s rct(
rrft P+qr 5qrq rs r

{Triffq ra: y:
otdi'{T .FurFF 1gar, fu-oa, iko qsrd enk6r ryr56 s(suTqr ?fuqT. I i{-11-{i
q:qelq-{q g&rtdr qr6-flr6 $idrjqT {rc<r q.{ me-m vp"r cft u rqan@ eraqqr c& osrilF Cqc I

FI-IFI je



I

qTE qftSs: (Irsr ({lqrd frfE

ra, qiql r &d

s?tq:

"i'ra=i 
?,{Erqr rflrTrtr'ilrs it-q +-rTqr <eru qtal :

"F) Tfrf€rl (rril-clFl fttd4i qfu{q ki,
<ir zrq l4r-'d+T qifrqTfl6- eniln,
rI) {q fu1tr6l S-r5dr 7 atFrgErd66rf,r3;T,

s) q-fi fuPcrqrd ftreTgr qqE-dFrft a{rg{,
s) (-rl-Frr (qT"c]T{ fuP.r*t qargq {rH qT6EGA iqqte tr{ t

rrrEl: i qrdl

R sr{ft:
clEgTflM,
izr+rii,
:{r-R t-s N€T,
qT-flHr r qffi-{,

qqe-€,
ET(i-<

Y

t

q-ffi:
tar1il 3{r{eqfi ffqrff,fs as-tl-c l=iA( r f\reTolqr sq-d"{r .t.t (t+.i {
rra#-{rr (qftrd {r-<qT6-6-+1 qftETq rltfr-q. I wr€r wIIEIl"i ftftrfi qturf,o'

q.r{Er { as'r{ff66 aqaTi- I

q@ rdqrftilc:
i, wf€fi grrruFi fufin;I qft-qq, q{ur66, q.rfl r arErSffq? 4d$-d
ql qqeT sqrdrq hP.I erqi'lsq {ftFi cr5il6-+'f iffr-d rft q-fi?{rSr qtdqn t

rT) Frd:FEi: (rrglrd6 ers.a < eqr+niere (lqTur{qt ffi qi r

frqt krr+arv:

fr) qfrilq r.fi: rlt't lt'1-ci.

qa.r{rtfrcarg we'r:^rerr fu-Trs{ rFiaq r s-tq-+ sqileT{ qTa\rgdT +eTflt
f;iqipri- r q-r+qr ..fl.ir ti; a r hnn qroqr -;nrnfra rrg, qq qs.rfrl 3ilr
,a-e q{r{E fficT +c. ilTrE ql'ca sf,.dr lrEqa trft qfifm rTtI

azutt raxq r

lq hfrrc



u) EF6-dr - wrert vrrtqr< ftftrfi qwr{6: (1o F{ie)
. (rrgrr qqrqm hFa-qra t)-rerq .r<i Ed)n ,{qnrs1{+ qrurro ri;+ qn rft

e-flfl-,ft-ilr"-{iTr {[ET+q. | 3r;ilqr OHp +i grq]"rr rrft qq+r ;{Erao q6\'{ qft
g,qq-{ rTd}-€. r

rr) F*qrfiqlc: ffiqr+f cfrflrd (to F+tar
{fl{Fflrcad Tffi{ iTfinT.r-i*r. r Ei'+ rrqa-dr{ qserqsuT q-+rldr ffirc
rRrdT6l{ r d gorg Trr€II (En"cTr"r tqt.r qq{IE i]reTqr rr+ \rgerqgdr
w-qi6 €sqial qPrflq q+ ffiqAq r q] qqqrcr* vqrern rFi d'
qrurrs q-c s?B({d5d qt aq.Tri flrrcTaq I

q) ffi - wur { (fiqmfrl r{qr(6 rto fl+ter
q-ctm crr6-ae 1'flqiTt eflE+ q{En cPt-qm Tt+l is+rql { $ff'cTm6r
qrur6-{n" n-qk-z Er{qr dr gqar rRr€I+{. | ;1-qis.-z srrder qqgqr
q+ r +relqr&qit sq-+q TI;i qfq6q 6 1

r++, qflfr tqo rrt+r t-<166 Hq iqq'_.&q, qfr uc A{ qq-drF-6

ffi./fu, qr+r,rrr€t 81,,*c, ffi{r tq orq,,utt{, s+1-d

{Ifsr (rrruTir q{ 3rl4qqf, qlItrJi sq-d-*r g1,,*i-i', qrt< q{lt6qT +ftild
rt{ stfi qe!ilhfia-{rE prTE-n sfhfrqT n" qrr.r-rirq r qfqret-qri Brdrn'q
8-fiirr qc-dr a,fu tft sr{eqtF'v.filci ( fu?qrq ftqan r

e) rftngt, fuqr+-<q- grfiErr wrtrrr{ frfH ffi{r 11 qo-dr)

tt-qiavtc 'q' cfu 9-A-dF s{nd-A clFsm ri6r {r[en ( cq{+l Fqrzrr.ror
q{oT66+} qffiiiT 6q 4zrf. etu r en-Trrril qqror qarrrft qrftrs
ffir qkff{.rftt5fl qqsT vqftrm q.t e-qlrTcrm tt-qr+qrurrq- rt ftq{
iq-+Ta q-rcTii{ r rqrrtr-Ffi tt-qm-elc rtritnT ilftr wqqqzr qrc,iEr

whflv qers{ q-rrs{d{ , nBlap-i 3irqsq+' r-qr ffi
@nr

? ffrmeF - rfirrs+ fuqm-drwrt{r
edrrT?c-6 ffi frqti ertfi

tio ff+tar
qrfd.trd 9 qfli, Tkm {RrcTirq

ffrqr+qc rTst r,ilE[a€r qrlrqT, fT-qrf,qTq-+] qrrr++rft=dr

ie;ier qnrc ;nkqri arrrrgq qrqElE I

&* *t-a

fuTrc

qL5+6

x
11



5) (io fute)qT({T:
qq q=rfl #' rlftq\, ftqri A rzir, cs lqfdqT sq-qiftrfl, arq-trft-f,dr

enffi qorsq flrsTdi's- I

c ${rg{'Ra (=qrf,-{ q-ffi eTzrp{Flr qffirffi {dt{Ft-{r sh-{dr', a@, am,

ftc qrffi A.+r*< .r;idre- l eTlst s<fd, $i-dr A-fir, qrffi itfrr
offit { rrrn sH +d rrft ?{FrTtr 4Fi6-{qr gm .rtdn t

\9 tTEfrqUT:

+a,+nt-rs-src qq e-d (qrd{f,fqi{qr rFr{n6tzi ftri, +ffiffi stdt{iqr
q-gffi.Fta{ r

ia-dn
1o



Tafifi{ff

$)

q)

rrrrrfi nstqrr frfufi qrueb-
4g lafi6a6 ftreror.r<i ftrerri vaqfrffi \fu'fir ffi eoU r fuqr,ff fl+ qk-q
qrr vrrgfu , fuqrf,A vqo ft+r sq}r qrr " 

"t n*,i ft*A- f-*
+nfq1 faqrqflai $ror r{q rilq | fr-T{aa'qi ft-q q-<vrrs wr,r=.ivt q;a r

rrrsr+t qftqrt:
fuerEEA qrq4q<6fir {qP{r.f hq-qq'r q-$dr vqen qsr rrft vqo rfru-r. r

g+. (rrrcn vqr"drc rr+ *rcr r zFr4ftPd (strategy) fusrrft'dr^-A aq.rrt r qg
aniql fuur; e =Iqqfr' qtlqqt hdn r Rrerri sr*qr rsin rt;i ftrq
qrr66'cr aql;I qqfgr rfd 1

> ?rgr€tt cra..qrq-off ,,ftirird flqd I

> q$Err i?-sT.flfr6?df W ArrrO q_flU r

;, sqsffirr {Eftnr eir-dr<w flq k{reft'fi q$-d I

> s"* q+e-f,R-+.r v*renrrT frfr-r"i'flqd ,

> rd osrqr* s.f, r qrftd +eTrqri 3{fu qft-{ {q-sr krlwi r

> (Ers[ k<r rrq { Hsa }Trqrqr krlwi r

> trq-€tr ftairur rrd ET.ilzrtut qermi ch zqm ffi I

rqgrfri qrqt:
srqr * fr, + rFiqt a] i +fr gqq,riT qqTrrq rrriq-{ d ,{t( qu66-qt}
vgsq q-q1 .rft n-1vi; I ftE\r{r qrr€fffl g*q l}TC-f,r qr<65, +arP{-{
T( (scientific terms)afll Trft qrqr rrft ftIq.g, oeilf,r iFln rqr qh
o.q-dh k{rfiiloar ffi T{ft qrgn rrftftI ft-or< qrEe:rf, rr(6 |

rI) ilr{6 T irwr$ [g6rir:
(rf€II {FnrIFi rl"i slr{qTs q{. d-q+-{rt6, ({fi-d6, nr4rr.f6, fuP.rfrG
(-e-cq'rFtTd r q*r+r eftr futlr{ std-fisai qr fu-"r q't+-€[ 

|

> 5k $TeIq
q.dztkfl'

rqmsTlil-l
3t-q-drfi{
qh+qi *fiq'rrqrr
qTiITZRUICIE ql{lft gg-'q-C

fr-dn 11

c.



EI)

q(Ur 1:

(It€Ir (rrftlr.Tftt qfrdaFlt:

crr€r (rn-aH'rr;i qq-{rs{ ci hPa r qt6.qrf,5"+1 lfcnm ffia rictr^t
wrefl (qrqr{Ert 4-€ii (rilqr Frffa 1IA q{i-+T Tq -iTqr{ TriTd 1 4 qA

anra-s'qft'dtrq{r e{flim TiE | (qfof,enl rr-<i ")t qtrrsw ftaq-r qqsa
s6 4I-{T ',,Iq144 q*4, I

wFfl wmFrfl sqrq-{6+l q-tgur:
qfte-dffir qftqlr"rqR{T hP.rro, qiaiutEs r $r-+rrt &6 ir&q qfterq <

sdnr rfr it .TftEq r ft cftewT6?"-+1 gn'.rrql faqanfi-{dl qqdr ck6-fl-{r

*.fi-d qzi I iEeqrff{dT qq\.{r qfuf,-{ir iits--fl | drrd qrI$I

qft'$lqiT qr[FIT {+lT"dl;lrlr q?ir{r ]Tk€i I

(qqr F. rsrrd{,r {tur{6 P+*n ftsurrn lfi"rtl qrll {ec6 ilt
g<rfror, .r4-;1{r fsre14-fr f qqT fuqT,ffir qilflg \rgdr ({gr ftq r

qqql' 6iftqi'E;trqT q\rfrr trq, q-{, f"dfoT q { Trr{nifu-q-miRqfr, es-qT t
qrorl fuiripr qa r P-flr'.,ffi ffi€n rrqrcrmmr qrutf,Fdr 3["drcT

ifr{imqR q+n'am m I

s)

E-tr+T futir;('-rnrffqi ft{Tfr, 6-.rt+r { aT+n ft'ui{q q;iq+ trErqr q-fr |

qrq R:

giF'wf€mn frffir E-f,-Sr vrq-q rrft 31-{iilzF{ rrffi | ft fuSrq rTrrfr6-+i ffi
nq vt I lTflqr g-Af,"qr-Tr+1 F.gcqr ( erm ftuirq trft tei-cq qi 

r

q{q l:
wr€fl Trrr?jrl=lcFr mflr gR-{Tq-q-qrz dlt4i ftn"-fi Gdq lTg-dr ffi
IHfi er< rt r trtr+1 

-5w+1 
e+"a+;r+i ilftr ETR<, M, ffi arrrq aflffi'

3fiTeqfi{r qi c* q-fl t

q(UI Y:

frffir qno oaiqre e-s-d{ rt, ft fui'{q qFrEq MIq;r rfli !,+,qE rrft

qflqi'ffi .Erl-ErtT Tq Pc-qrq( q-rcurt r at M q"ffii ffi
,fu{ rrft eTtfiR3l--{fl{ k{ ffi orrrqqT d qk+-,qm T? r

1R
f{dn



kqqrfi-q rrql r d-+o ciq qql r ,rd i fifiruf{flT, .qmqh-flT,
ffi.-flr{, dtltq nqr T-krrq-mT q66F{-q qqfu46 qrperffi qiE-flq rft
frqr'ft er{. ql1-d rrt r i+eT?ffi q{uffia 6{rt[ dt qrrqr rrqr".rt< rrt{ htrffi
hq-,T n[fr a1 r +t fuFan+vn fu-dTrffi ]Tr+r?i ciq Frr-qf+-.q I

ITITETT {FIIql?t ftfutT'ffiTtS'
1 dr frETff +Fra Rraq hta d r fuTi-{ fn-qmr ksTeft-f,s dt stt-q (-q-q- r

i 'ffi+ fuRr qc-+tA ffi{fi dffi tH qr* fu-+rs mi r

I i{qr{ffo-qFi x-c-{d (ffi orq rri qrdl err@ r

Y frii-d rt ( cftTq.ri Erft-dr k+rs iTd r

{ gq-sxilT {c(rs qrq-{r rli srffiI F+arc 6a r

imr{er:
l. Tg fuia-qra igTerqfqql-g Pnqr'rtqnr 46I rrcrq .{ra I

r q+ qr56-6 dr fut*qre iereru- ,T.i qfu,?-{ 
I

i {qqr k{r rt;i rtrTT qd 
I

y rat rror fa-qTdl6-qr ql flT! ,Tri iTrdl 6:g I

{. znenqriq-er?fttc,qi' etrlilr s-GF qcTt fu !:st fu_fu-flf,r (q-(4r s.t.{m
fr+r

ft-{rt ti

qTUT {:
k<rrq-q {iil+-+] srftqrd Affi Fq wFrq rrft qk+-q{r rftwr-{s.]-{ eIq-fi-fi
.rft H-{ &r Rrenm-{ri uqa ,ri r qft}r;rfi fi qEE-ffi Rqft i e-q{qr q-i-d

haiflm qk <erg r



1

wd Yftf+': 3r*or Fdir

fe: qrfi r 3rld (qq: I qreT

ufru:
qq (I{fit r<qr {d}Tr{ft6-5 ftH {'fl-qr q{c qa-d{-:

o) Taqq hftr+1 cfo{q k{,
reJ) qiqq flqP.Ior q{ufd6 qilr\Fl,
rI) eriqur hP"rqra vltqaTt flsreT'rl rl'i
s) 3f+E0T hPdqtz rd:Tq qfii crafls il+d {=i,
s) :riqur kPd{T rFrril ( Aqt{qr6'6 ErflTg{ I

qrcfi:
crd-q-Tft6, ierfl€, qif,e"z, qffi', qrflq-{

Ttcqrt:
,fuqro-fr trqil rFtqi vmrft qftt eroT+< rrtl q-{e;rqr it-i {qfrff. I TG {
TRM E+ trqft qzqfi rrft errqer+' ilqrft.rfin I cr{q.c<ffi+r iF-qiF-{ qrdEt

m hfir-qr-c flrwq.r=i qfo-q e-dt 6qr1 tri6rv r

qq frr-qrftilq:
rF) zrq hfltdr cftqq r q{vrf,6*qti 6clttr(,
g) qq kP.l.qra qGTfi qtfi qr6E6+l ili12,
q) ;[q-{r fueTutqif nffi r qlqrq,

s) qq frt"IeEr sr{ET A$t'-5qrqt ir-{Fq

kt faqm<Ic:

rF) ck'rrrqi 11o fl+tet
qqrdqr (ltq\r+1 kwqr qrq q-qi ere t+, dr*{ ? ffi ? fr W kqT Ert'T
qtft+-{ qrET qrs{ T* l+A as'ft alrdl cI\F qt+''€i t

rrqn?rro qnn si6 wn rc{*<. I 1-{ qqifr qH art ssrfr sW
yrq+} sin H +4T H a rrttqH + dsw q.idqr

., *ilfiGr 11o F+tar

?rAqur frfu rrffi + fr i q-rff ksrtffir $r+T +.<} ea ? sffi
# rriq- r ftrer+-i *'FS I vqq qk+'l +-@1 il€ ?

?

Y

t

lY fi-$F



tT)

qrlt yqqra +i--qlq-ftqT Afu klrrq r e-a.qrrfuaqrt { ffi-e €Jt{ silr k{qrlT-sTdln r{I-ro'qre rrff s-rr q-3n\rqT qTht qar* ffis r

c-fli{ ( E(q-fi rlo ffigr
\rsa 1{ tfu'. qfu wrrffi 9 fua-{ qfu eni +la.+l tn-eird fuq-r .q-{-+i
a,+f{drg oo-sqr ci rrft qr;.rq m{6RT r

u-< wr drysqr
4) rffi ertg ffii d-gqT iig rl ii;flC r r orst q'rc far*iljgqT {q 11

'i; ls r {t,Tr q-{ ihrfft r ae1flnn1 alwn mfu q;a i
tl) csqr ffiq +fu Wr E-6I ffi :-drrr {@ ?rr) r+rc rrdr ftR qq r Eo {r#r fhr El's {c<1 r1r" ers r<t.qot d(q&qat
q) * fu ocft rdzrftn qrs rA. "fu +f, rt-{) srq}lT rt;i

sTl16 qB ? i+-{ ?

g) {g q-;T4i. oni efqil-qT* r}i "t :r+n .rcA i
lqtrin ye-rdr ql""IET{ r h-qn rt ++r { friz @q r r
ffiR qszr q{jsrz qs-a rsrfir s{i qrn-6rs r cr.d tsT.qrg
zildqr {ru .rlAq. l

ws yfrfr trt( @q,iF) F.m fd-i i +Fq +s ?TC"Tir{ .q-q-dTg s6sa mfrfr7 +sc.r Eh
ii is ?Trarqfi yqft r

q) ilmk{ ils-qr i +.fu mr-€ rrc<r ffi fd-r ofr *h qc qr+eq+.
cIfr?

q) '+' { 'q' qr rrFieffifrr tt-{rq rrft terg1dlq r sr*q qffrrffi
uaqFftfoqrd crq sirrqrt e-ols-f, rTiiEl{ rqr rdwr iaFa-or q{q6r6:
erdqor kP++r hfuq q{ui-6{.rqri gErr<rr ftC{ g"rwq rFidq Ig) RIFErri rqrfu'qqimt iraqqt: t?o Frfut
et+ e{flqT ri+r mqnN ,fl5fi E{cr {qe-6r.+r sifu.-fir stf,ils
{arrern 9"+rr q'+ rrt+l dt rft cf,r arn-cq drfu-f,r e-qTc sK(.rTri
qrns-{dq r nlm rrecr t-{ sEa-qr" c& s-'TR ctri

orfu+'r:
q14I qifig"t rqt{r rrftt F{1trrflJTFft {FI 6tr9

ETiRI /rIl.R qlq/ 3r;q digqT, qiq,,qflEil{ ffi 3r;II
fqqfqt

gFI
q-6fl As ffi

B qrfrq *{

fE-dF t{



6a+ s16t t-q' (qflTfioftq { {qt{fi-t-oftq) E?r-i-dr Ere 9Ar rriffi ? ilq"Tra

sTh'?Tt-rn +ia qqr qa ;

ir) q6d'rd 11o ffi71
6{-+ sTndTii cr6-qq<r+ fr-il{nT T{an r q-qqq fufu-qrz qcrsi' qH
qrzars #*z rRlsTd,rq- I cflft-q-f,r qrrfi"- sraEoT fuftrqr-e qargq sfot +ff
n--q-{r qr6-il6d gilil{ur: flq ( eRr.FI rpp55, q-ffi 3fiHr @ gqfrq 

1

E)

e'lr Ilg i 6l ( , ,1q1Et-+-E 3rrqqqindpr'-fiTR g"nr+r ffi ilq;it ft--qn qk-f,
TI;TdT{I I

6I) EiF6rr t10 frrtet
riqoT hP.r+T Fr{fl-{ aqh-EdT-f{6-{i qH q-arTrrftro-drg +cT-dT-g ktr{sr
,rt{ +'q q-rrqan r rrflTrrfuqrc qrq rtrr66 uqa riAn | 3 -Eqq6-f,r

3F-FrsR ErR rft ay {ilf6 e-drs-g*q. I 9-<-d rd4T qrftr qrrqr nt6,rr<r

T{fu-dcr tG-r ru1dn r

r<ft 11o Frt{r
er+qoT kPdqrz rdr€"r dqR qrt+r qr56-6 et+ v{il+ru vqo .rtt
qrrqEtn r q-it+ ({6qre eqd cr&Tr qtfi (-e'Tnfta qtdt*-{i'r k{

s.) cFdFfrqr 1qo lr+iat
* 3faqnT iqPdsrT 3rq fuP+rs e-qrdrrq .rft fqrs{or qtt qfoB i et+-q qi
gaqq fuP.rf,ir r asft i sfr qe.n qaqnflr{q *A-{ sftfu-qr kq-fr( r

,fuqrf,A crw sfuFfr-{rrr {""IR .rft qrqr rrft @ r

il) sRt{I rjo trtat
zrcr a-ffir # rlftzi| ? sraqrT fr'ftrqr ffi rrriqi-u I qr,rrqr qtirs{+q I

16frwr:
(TqT srTd rft\'6r qrr5o ffi Td ? q1ril6 y-e qdlr\r{ i ri veerqr
q-flsFfrErd sfrtfr-qr H r

t

I

lq kiln

qFrsd:
R-6lrrftfo-+1 qffi 3nrr(qT srr ('qTq"i r+G irqRrqT rftqrgq r+ r

,qfi-r{"r r ffi vfu 1er*a-+t qr"ar q-a=t I



srdqur frfirerd gi mT5<qs:
o) cq.qrc fl{qTrffdi-qr +}Er-d"T t+firq Cq rq) Ta{ 3rLqq-{ r ar+drrq.ri qffi karq q-€ rrrr Fa_qrr cTfffi, fu"i-rcfr.Tdr, qTfti-ftfr Ti erffi h+rs qe rq) fua,Tgqfa ur& qr.m+ qcrgd 

r

s) ffi ftr< sTT, qei erft, i+qrencs iTa;iR er{n ?lk
qr'ftqi F+aq r+l

E :n.cfugq-{ qdtg& 
I

dr rr;s-rr, Trulrtmr fut+q' qrtor qHq, ilrerr,qrT hg" r{CT Erd qrff+i
iq-arq ;al r

rF) h-{rfi-ilFqi ffi qq{q;r rrffiqi-iT (B r

ita,{qr6s: }t'atqut
q) q+ ksr'ff.qftr* (F*-q ry s-ffifi +{+ qfr s@I r

s) q+ hqrsif?h} RR Trrilq c-{t \.d-n qin ffiffiT **.n-a, ge ,rr) qAncq or.t, qti {e d rr\r-din +}E q"S qq €@ |

Tc+,flcff

Brqrrqrq ffirrur:

tI) y-qrk T s-dr.5it:

sa{ {aqi 6r{ ar-f,ilqFi gi;q'{rn 3TF{ rrd:: qtiur r srq q?r+J *f, r

iF,) qffaq'mq-r,
wr+fl {tqq-+l oiq qtrfljtr E-q I {€A y-+rqmr* rRq r s'rrrqT rfi-i
vfr qe r q1 P+r"rqr drc arfu- q.U I * Fr5ri fu1lT qfu miq-qr-e qn qu
+f{A qr{r* rl-+{ I im+l qa-erq otqfr f,rc sl+{ 41 3f.q.rr;nq dt-q r

iz*A 6i-q-q-rd sTq ftfsi Ffq trr+{ |

qrqt ,TEt zFis dr& * M r+q Eiq-qi-c H qrq iln} {fiq{' fird I

cmrzFRq 6ffi q-61ffi{ 6.fE drft &c rr-q qftE-q 
r

{df qtrf+l q-orr+ tgt'rq-+)qT arrqqqrc q+rffi"ir ers irrqr t r+ifla-rqir
4s Fmr q\rfiA ilfi q!:e-di +f, e-dr q-6i I q1ql q"rsEi E-e fu FiEr
q'rsqr iTfu\el ffi gsrffi qa r rci TrEi Es'ri rerar qH r<r i[rr
qri qrr6i r er*i oni errmr 1oo% 'rr<r q-& ifuqi r

hf,r< i\s
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erq .rrfr qu-s fu{ d-e {rcEr qr.ir e-€-+1 q-& ftq vi-o so qtsqT slfo;Bi I

i.i+A 3Trdaq+ rr<r q& g.F-ri qTrt * .RI{ srrf,I s{g I

?,rn\nT fuirr-{t{T kq fuPf,as .rft c-6rs-{ dtr€t I

EF') rffiq ( sfaEur: d ""6 
q-fltq qffi emflt qq qn+rft. kf,

srAqq fuP"r srr{rst t

e.) q-Srq r qaEUI: d eqi"lT T|-{I{qffi eTE- qHr r fuq+ {il-il6 q{rdr qrg;l

rr) tr %#,#'hoo.. qc* u-ffi t.,-r. q$t-+T €r-s6F {aq*
fuPa-qra qq qrq-firft ffi r
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q5 1ftf6: 6,ldlf.E, w{(;qr{ (Action Research)

ve: rd t rfi (rtq: i qu

I vfw:
qq v{+1 er<qr e-flrFft-d6 hq e{rqr (Terrr EtBr{:6) 6iq -tc-qE cfuTrsr k{,
<i) ;F.lq 

-irIdI-iF. 
3r-ffi-ctTq r Mf+ ?,tTSeIr;rCr t612F qdrgq,

Tr 6lq 
"iTT-q-cF. 

.,t--{q-qridr q-ild q?r|3q,

s) tFIq 
-iTd4' 

.,F.{-gqri-mr q{qF6 EkIIg;I,
g) 6R 

-ic-d1-6 
q-++parq rFt r

ilcfi.
er€m*, M, qTF{q-{, mtrrig e}i-€(, Erqr.ffi I

tq fuqr+erq:
s) EFIq -iTd-# qfrq-q, rrfq r qh-[rlqlt Eqrfi-f,,q) Erri{q-6 er-{sfrTrq ( dc.flftrr %-firelFlqr s-rfi,
rlr fla 

"iE-m6 
q-,{q-fl;i I

t frwr Erqrft<rc,

T*cqrt:
qm+q {|q-ft errqfi rt EI{i{.q-{ rd-i-q-qTffir qt}nqr, q{srf6, qild {
fl1 -icE-fi 

3r-i-{-+rn q.-ffir.rmcr frqorrs Crut'mqr @ r

d'rl-{fe eB{.( (oHp) s'cq-er qgt d-dqr fr qrrrs er nqato. r

q

Y

rF) qkq, c;T{ r1o ffier
q-d',iFt-fiF-drE cfs-qErT furrrwq q?iEi-s 1 yqla qq6Es +eflf).re{ur rEt
ilgct+r 1/1 ei-dl-vsrsr iar+rgqr i-q orqrcrri-q r

i-aar,i ssFrc rTt +eqr uqan , qr.ffi ft +rr+qr rqdin r
{E}rTrffi ff 61q1 +-*rft sqr.dr rrr aq-s-dr erritzr q*t d{Trgi-d.fl I

c) EFEct t?o F+tet
+tr 

-iqm+, 
3r-{fi+rr{ Tffi + a} i q} yq,T+} sil{ {dqrtft'6-F-drE k{

eq'ts-{A-s. I TflqFftqre vfi gm crw q-irgqr zt-{4li
M cfucrqr oHp aRr [fliq rft vqa .r=!Aa I 9<-d cR:rqql q{s-{
lr!*q r cR e-drr,ftff* qft}Tm qfwt rr;i ernv1A-q r

kfli lc,



q)

Er)

s)

ir)

qkq r;erq-{r ftTeffidt-i FrrqiFr +rtrafl r wlltmr+J r"+ra aru -irr+
3f.{fi+n-{+1 qc ffi qo tlt6r t*-* t{ qrq ?

:

Fnqr+crc 11o ffizt
qEqFtl.FGqrE f'fuTdqr fulrlf,{ rrt*( I E+q6-dr* 31-{mn-a

sqqftia-rs t-t-+q r qdo sq$rioTf,tifl ;Fl1 
-ird-dF 

errcr+rr'rqr d
qfuuu i Csa qfldr* rr-q qrrqA{l
qd *€t Bq$dq' q<ria ffi+ +.flr+rrc mFiqr + qka i q-+1

qTflql{ 1];q d{ngn-dr(I I

er;nqr qflreme +e--d ar qr.wffi{r @ fla -is-{-{ 
( eiTsrfud,

q:-{fl-r-f,l{qr Bre-or sE-d rrft rq ffil-gT6}-9. I

giqt[.( tfr,r4{rdr{, il-{fftlrd+r €a) 11o ffiar
.Frq 

-ic-e-{ 
fi+lr+1 3IHqq+-dT fu{ f:ir I qs sen-+1 wr rilTrrtr6o{rt

ftq e-rrcgd-q- | zffiql B[dtEtI qers-{A-q 
r
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erre.fiq qr<q'a$qr Afu\r+} +Fi-{q-{ s-;r<rPdrq-fl q-turro oHP qtg s'flh
.rf1 qa\rd wrqa qi'rq 

r

fuq[fi-"{rq 11o futet
er?q-d+. 3f .fl+rr.rm6r ErFT qq-{qr+l E-n-c ,TEi &i; qorn zvm fu.ttrio
qiar.- yrq sfl.ro +.irt Hrd lr+ en-dfq I aai\-,fr @ fucrz

irFF r s6.{<r6-5 qz'{ilI{r flrtr6 +I rrff fqFq rr;Stn r rct-+. ;iqldr
qlkcq s"cl&Td qi5rq r

!r) rvo Frtar
rx'qn1t6t-;+rs hrq qfti+-qr +rq 

-iTq@ 
3r-qlr"rn rrq Frrg-n-6rq. I

i) fusris. a-a-+r ffi
Cc'+ Cq qoq eli.rT .rt Sq r tkf, fi+{qr ry+1 qdr{r

ii) qr4 Tt6r qrirr

r*.'rq rorr+t ;Irqf,r gf,I'frE ' 4qfrr g-ulrrr
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€+rFfi-66-+1 cis'?,rit s{frqrg srt-i6 efirio-cr fla -ird-fi 
era+rea1q rr;iql-

qrftr qrEqqo yFnqr6t"= q{urq-d6qn ilq q-rn-gr6}-q.r

&+l qrrrs. lqt .m* u-qs-{ rrft .nqrq'+ qgrrr q.'.rr rnrs;rdrq 
r

B!tt; ft{-6qT qaq"nq-dT qrFT crfh imsq ffi\Tr +d qr"rc-o irrrqr
tqr.r't illrs-{6}( r

9-.4-d q^q-r+ &fl q1u17qFrcn n-qn rgrffiA e]-fur-{sT( -+rq.crm or{
.r=i q.ncia( | T+dE T{aqrc 1 e-rrani qiq=;rr{Eit i **-crii
rrrlri{ftzPdilr?ftz3rq cnR1Er{mr arftfi-m Tfu-{r ftl+rsn erTrqAn r

fuqrdqrc (!o ffry1-61
q-ci-o vrr+r el-"i-fi+nq udiqri ?,fld qe-:ar++i sftTilfi srqd rT;i drn't
qffi q-cqnftqni M fit qrrsTan 

I

q)

t.
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$fi') (Rt{r iio firTe)
,B1qr6A {q q-rfl g}f,,r w[eTr 1 furqffi e-d rrrdl nn

TTf,N'IFT:

ic:{ q=nd{ ,i-{ €+ qq( fuflrq yrra-o q}"i eTt (r6'wffi srrrftrr r
Rfoqdrf,r* vi-o aqr;rcr tt6 +'rd qqrilai, q-6qrsc rr+ r
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{rT{rrfi:
*-ft ffi ft'q-+T 6rq 

^if,d{ 
w-a-r;,.n4-+1 vfumw:

* "Action Research is a three steps spiral process of (i) planning which involves
reconnaissance, (ii) taking actions and (iii) fact finding about the results of the

action." Kurt Lewin
t "Action Research is the process by which practitioners attempt to study their

problems scientifically in order to guide, correct and evaluate their decisions
and actions." - Stephen Corey, 1953

* "Action Research in education is a study conducted by colleagues in a school

setting of the result of their activities to improve instruction." - Carl

Glickman, 1992
* "Action Research is a fancy way of saying let's study what's happening at our
' school and decide how toMake it better place."'- Emily Calhoun, 1994

eF|{q{{ 13ffia ftrqnr'

Data analysis

Application ol
result

Statistical tr:sts
qualitative t echniques

Emphasis o n

theoretical
significance:

Focus on practical not
statisl ical, present raw data

Emptrasis on practical
significance

l\ction ResearchS.No Formal Research

1 Ertensivc or.r orvn or rvitl.t
consultation

Training needed
by researcher

'Topics

Knorvledge that is
generalizable

Knorvledge to apply to the

local situation
2 Goals of

research

3 Method of
identifying the
problem to be
studied

4 Procedure lor
literature review

Review ofprevious
research

Extensive, using
primary sources

More cursory using
secondary sources.

5 Sampling
approach

Random or
repiesentative
sampling

Students or clients with
whom they work

6 Research design

7 Measurement
proceclure

Looser procedures, change
during study, quick ....

frame, control through
triangulation

Conver rientMeasures or
standardized tests.

Rigorous control,
longtime fi'ame.

evaluate and
pretestMeasures
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fr.rrtqrfi 3,rifFr[.r.6i rr{a:
r F{qrd{r4i enfliar aqr s}Aw 3m{.nff q.rR rri 3-q-dFtr 1 .

; lflqrfil ?.ilFfr fl"irr <q^Tqrr.-c .r+ .mft qrra 
r

B1a6i yiTrq-+rt flerer"r}r.iaT ErFT n-qi h-flr, fuF"r, qrqfi q-qrrr -ri er+rr
clTti I

> :rrwr fi,i+rertqr rrr+flqz Ta,irqvr srq qB I

> 9lq{f,q StTrxT qrn-re, ql-fiT ft-q'inT, iSTegfo-dEr5qi, h-.qr+-qrwr qiT{f,q
Ttr'"r4T rdrq .ri r+r: gTq ra I

> h-il{ fuqq+T fS.Tdlrr mt sqFr"q-m +rziqr, Efi.rrqq-, qE r drricd.r qzqq-{,
rftn{rq irqqr, a-+T-il+] 6.cT.rr.q, qrft fufirqaflqr :nsrt eq{al-drdr

qqr..rffi T];i Cr+l-q cld I

,. +qtcprdl{ 3{rq+q-dr 3izrf. gTq Em l

- F+ar{ ftq"{Ert dr+c r q{rd-ff{T'Gft.rr mrrrj q++T qrfiT h-flm sfupa qrlr
(STt-) { f{flrt elaFd ftrrr lSrn; gq-dFtr q{rd{ qrqtq qra 

r

> h-{rc fuqq-+r fqraozrr"er* hqryd qeril qi.rEfu ' !.,'r;f.r{eE a-fq 3TrFT
6r,iqT wffd ({ c.trd TE I

ilTf 
"cr{c 

ar"{fttlr{+i agEsztfrar:
, {qrqrqi g-'ird,'hai{"T rri I

. F{€qrq-IT 1Iqtd-d:Er+ er-rrft 9ro a""zra1 16 
I

- 'F1q;dm 7 T.qrF rrya+ w 4r;mi .rarfq 
r

; f,LqT7 ?rge;fdEr qrftr qrEq-qo {T.cI{ (tools) lTq.inT Tt I

> dr4Tg e5,({ .fi r

> cr4rgdi {rrlr<{ { i+Fqrr rrt (make sense of the data)
> se-sr.A q46Tft4, rrqr".rq it 6nga1 fueeprjql qrq 

1

z qTq inqrjEri szirrr rrq Terr+.rdiii qffii{Frqr 
1

> a:.+r*ar++i-r Hre 3IrFr qrrinrflc q;gq 
r

ffisrdt E-+c lr{i tan Rnci tTr{s,
- 3ndl ori*-rq, qrsq'c+T vqqresqat virqT qftq {rsr+i if-dlz rrt,
> eflq { qTFT F{qT?rtf6-+T qTfrT gqA-{ft gi a-re-r E-iTz qt,
> TErrurq :nrni'hq'anTnr{ c+ qrdmr Tq-qr ili}-E rrt,
> (rrtFrT (IEtI{rEr qt-n 6.i-d q+,

> qqpt[ i!{td ]TEi i{rqq;FF'r ilffT ,rFt qrr{r, TzrT{r r d-ilqru-{d rqrgi qlq+}
qqql 6drg rr+ 

1
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qT5 qfl;f{: lfcifi sltzt[d (Case Study)

(-c: gqfi { qrfi

1.

Itqq: I qo-dl

11o ktar

v{vr:
qq ({+f er<rqr sfl{rrir65 frq {l-rqr euu qtsq:
iF) qZqT eleq{q rrffi ffi1qr41 Ckqrq fii,
s) qecr qe{{{+1 q'R-qq k{,
1T) qZqI 3{q{C-+1 q6F{ eiliFI,
q) S-d{r q""qm rri,
g) qrqr rdEwrn-+1 q-+rr {trrg{ t

1. mrrff:
q_dfu. , ffi, qI6{, qTFq-{, enrrre-e ffi€{ t

rrdiFtRl:

* n*o-o rrt qr<cH qr a5wh. rr qT4qqzF {rc-.ft aq*€- r afr qwr s
6ni, qfu e-q+ql q\-d drd, ir-dfc rri ar ffi{qM 3ItIr.l{ (gFFI.lT* 6I-d 6rt'c
.r.irn r

qEIt FwIFF-fltT:

s) qam q'qqr+'l qftqq < qre,
tI) recr 3{arffi+J d+d,
q) qa{r 3i-oqfil-m, slq].{f I

Y

{ faqr Frr+<nr:

16) cRmfi Fffi
e-e'qrrft65-nlri { qa-qT siqTAa r r;a-+ v6i{r* htrffn glzrw-cr qe{I

(case) i1ift ftIdq-t fi qr{r+1 3r"4q-{, ke-Aq.lr { Tq .iT{rc rrft Trclqr{
rrt lqrrdr A-er .r'ri arTrs-{A-q. I sqnsrc a:*-q-dTA sfuftPcrd rtr
s-ffi hq{ q-R-d rFi qrrrcTfr-q I

qafl:
> iFHT 10 ur v-@ rror-ff rcc+en* {+q-<T E-e 3rg qigt dr{r qt I

#n G-ff qrrl graT qI r d1 ffi oe{rcr {rqft gfr{sin I 6t6 w
fu lTqqd I

> tr'efr 3 tnr rrfrqr l]-i ffi oe{t{[ ii1qforf, .6;91 I ir{r+iTr q-flt
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> 5s-{ +'eil s cr T@ r fu.tq .rg[ r e}+ qrr qrd +ran r Trari qt++nr
rr+{ r qfteTmr gri k-f,r;rqr 3rF iE+r E I

gcirffi 9-&+. qaqrql iFRUI cPf€qt1i qrqT qEIrdI;t-.FI gqrrrf,F grrE ctre

crqd rrt qfu evwq iRrE ftr.-$fqT Ea vftru-ai 16o rr;lAq I -

6{t[i{ (Efffl 3lt{qil fto Her
> t+qrd{ffi{qr qzrT rrH'* d i +e-+} e{Eqq;rrrr d rrfu ? sElra' fqrerfi-fr6-+1 rrq ffii fu qi-i. I ?fit{ frwrqr 6q.6-q.r+ I

> qd;fi erarfirar fuffrq. q<qroqr? rq.nq. q=idS | {i fuFrq q{qrfi{-
qs-.r qm-qtfrqT td{ efrT{e-c s}+ffiqlz sKd rFHs r eT}rris
qB€I v.{der nqqcr n-qfu-€qr nrdr vqa rr;las,

f*,qrdilq (rc Fr+d)
9-++, qqa-{rg, kqTrft66-fl'f q-"aq{'rr.r€q grrrcr r -,qv1*"d,
(qftrd tiz-{TFG cirflq rft lqo rr;i flrqdnl
EeiII 3IEItfi fuqFFFilq- (i Eluzt)
ft crfu d66l' ffi: ilkq +-{ {il+1 6rfi afl-qqrs arilfiurqr qrft
q-{rqiaE6qir sr+1k+ fq.ft-{dr er""rrrm qrc{fi-q r qfidrr qrft ne+ earn
cHi +q-{r r 6rzia-q firg.{ il{Trg-{6}-q r ru-qqfu mrd-qq-{ .d +ff Tirq
@qrr6-orri e)" hrqTq-{.rft ft15tv.r

qrk. n-r+r erftr, d Er.f w+{ -{6T ,"qftdr ff-{dr oh et rri-r qm qrrsi
( iq'fttrd cffi {s-{ [ffi]T, (riruFrmT gqtq +-+ E{. ilfr fus{qr
e{'a-fi rRrs-TAq r Trr-t{Fftr6-dl { ?nul q6-{r€ Wr-d 6rd;n sTffi{q rFt
kEdq r sftTeffiA cH qTt eah rqw Et 6rd-ddt itrem .rft srgzl-q=ffir

ffi *-fir q;rTg rrq;rq I

"aEh q-ryurrr\r+1 6rdqr orftrq irs.qrd{ q\r+1 g .lrt arq sq-qr+1
B-c-{mii fuK 3l".q-fi rRrg1d-s. r wS: o$ur nffqkc' rd-+1 gnTra,

+-r'+€ q-d-+l sq*{r, +.q+-frF qT-ft ht rci{. b .r+f,{, q-_.+ et u-"r-
TIfE I
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E) EaiII ETsrydftt T{a . (?o- fuiq)
se-fl srezr{r++} rrrs d^r;qcH ar ;qqfu-eqr &r s-fliq rrriel-q r m *
q?il wnfu qEqrrftacqr t{q yrqrs$i tsir< srw .r.itts'- t

ftTernTtff+-r5+1 shqr+ qrm q-'qq-{i * rro tra i m-cft rf trd i q-c+t

3rq rffi qfiq B[ ?

gqi6 qql-6F-+1 sl.r Tq+ qf,trfrrt 3,fld ffiFql 6q$ot rtt iiar+ricl
I qqnErc sI<T gf,(cT uqsf, rrft nTrr rrqql sftTer+-n

il{ct-;ftqtEr -.{-qfr-r.qT afuqnr ErtE-s vqa l'id-v. t

{Rt{r {1o fu+a)
q-{qr riur oRiE6 { ftTmqt frqqqqr qzqT 3{ooqfifql rrffi fl"166, Tq
vaqr& lqrerm qr'ftt6fl1 qfu 3{ezq{ ,T'i }ka n--'ivt qrrr qmiik{6}-{. I

g)

is-dr<

E. IIf,IGFI:

{il{Ftr6+J tnqroqrq t effi 3n'drqT {aEq 'T'Ft{ t

\e. I6frsur: '1o irt6'
az qqqr +-<il aflT { ii 1{g qrn rr* 6rqr irft q.d"lrlfrqqqra iitd
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€qrfidr {rrrq Hiz {ti ql.Tffi +r"iaqqT Ear+r ra-n'u;ian I



q I$dmqfr:
ffif, q-of,{qrdq qrt 3{ftrLtr h-qro.qm+r oqff qfu qr+r 3r".Tq-rdri k{(t{€i I q+ craro r ftwmgr Eaqr et4{c-.dt h-qr+-flc rT.i cfirA cfi.q-{
RiBt I i{ilnr{fi frm$-{Iql er++ rorr+r srr€II66, "{ftjnilF,tla{r65 iiETrql I q<IT 6{l-tr5-fi qzql3{E4.r{ rFi qr-gq qr+.-€r 

1

cci ftreTqfu-+Tg i*-qrffi'oflT ncr.rria I qr[6qqT f{qrrffir qftnrm qrqr,
q-{sr, enk fuq-q. clq. Teqrqil 6qrfi kq qt€rd r ti ,flffi,

s-d-qrk'mT r{qia, rcl-lr, aft g kf,rq fusrwr qffian e r"{s-fl.t cft.
65aFal 5qqr kqt qazrqq ,Trt qftE-€i r c,+* arar+rurff i?ear qrsr, sqroqr
riot sre'r wft q-+ kiTq hqqdq qqftrd 6 rq-€-qi* cft. qrfl.+] sqq, feni

"zry{ 
rrt qfqrBi I

$a-qr qtzrqc-+i cfuTl-sr

cr{zl qI qe-CI qT q cfell ET EIRF+fi ffi gdt?trT "rc+l qcr{i-i qk'
4r (rr6qT c+ cEey:t qqrE qrn?Fr frftFf, rrftt q-ou-{qtri * qrwt{fi E--iT
3IaTFI (case study) qfuB I

Tr;n 3{Erfi si mrd rFt qtf,q.
4) fher4-dRr
q) kfi,ItfiT

fi) qrq rft f{qTrffi <rrRqr { firqldqfl{T uz._{ T.i-r ,,{fu fu\,r rrfri rrrqr
3rzzmq q;rm fuerf,d il+ r,.ivt q-< r q+rff qz-rrzFr qcaqra f'+sTfi q1tri (Fsr qfr s-iq-..T rrqfrrd qB I T+r :rr-ry{qr furer+-a fu=g qti-ift'
frfl-q-f,r e.fift Brql Hr< r fuqrE ftf, P+ffi 3re4rffi rrirff,g 

1

4rI azzpqn4g ffimr ft1qfn flsret"fqaT-{ f6fi+qrc-+T qrfo 11*

ftrm+] hfo-f, r.qr6 rilq rTiiB I TdEqtEq hqlqT c-{a qig r fueffi ffi
cfr il-flrff { deT qBi r t}rerm'qr q56i 1 rtqsRirr rg{:i
vq"arqi-Gqrrrrt; ffi g-qfr qarg_s 

r

ase study is the study of the fact or an cvent ofany situation or a real example
life, with a view to understand its significance for others or for oneself.,,

"Case study is a sell experience participatory leaming device design for solving
the problems."

,,C

of

hin

q)

i19

ft-'f,r{+T hsaaqti'T +qfta-o n-f,s,, C qrf,nTiir+r srq"f{a
qr*q-{r, C ar-g, u-.rnr, er++qr efrkqtt rrfti qaqr-3{z?m{ k{T.,ft 3fl+fl--;



'q{rjiT rrd,-qB r qq alt4q=rrn fuqT'ft ?,fl+ qwr{ qt, sci ?fl+ ?m'tra

rrt, rq-cqz hwq FrdrA { ssr?ir;r.fl .rcrqrs qtr q.nct +ri Tr(o t

q-{q fu.qraftilFqr qfh rqqrq-r FTrrq rrg qfu EqB;r sEr fttrifr sr*

qz-{{{ Ti, sqrq drffi s1ffir ffiTq q.tA r ia-m< hv+a;r

Td6qr irfmfu +a_a r tr,ffif qrq ri eIErdT { 'q1-6mt +qg r qiqt 3{{qr

iq-*m+ir foor-c fd r qfu qg< qilqdT 3{trrFl, c}"q r ilftqTr rrd'fu{ qft:d

qqal wt sr{trE {-d-6 ltdqrft-il{acT {qrrffi fa+rv qa t

Steps of Case Study:
a) Selection ofcritical incident(s) (case)

b) Dividing the class into groups fo the study

c) Assign ,roup leader, reporter, recorder etc

d) Group Jiscussion on the issue

e) Identi y all possible out comes

f) Come to final decission
g) Prepare report
h) Present the report

Importance of Casc StudyMethod:
a) It hclps to devclop comnrunication and interpersonal skill
b) llc$s to develop decision making capacity
c) It has broad conceptual area

d) it hclps to develop listening habit
c) Leanrers motivation and involvement are high

tq*fi{



qrd {ftf.6: {n$fdrT fuerur, sr{fu{E { EnF6-dr

rr: i* r *a]

mCfi:.
q.-qh{,
i-cr+fti,
qr5{ t{ I

rfi)

vfiq:
qq q-e-+} er<qr (flTFft6'{il fura +-trqT IIaIIr q+Btr :q) adlitclT fuerur+} qft-qq k{,q) 4rft{r< { df,rn-q +llffi kqTrffd6-{rt ftHTtT?.sr { $6+q rr;t,rl) fm fuP{Erd &reTor .r+ HH qT6g6dr E-+d oTzt rr;tq) sl-(Fq-4r { EroTs-dEn* t}re{or hfir+t 5.qqr rqtrr fii 1

{IrEI: I Eo-dt

I

1

I T+dqrr1:
q-q Frqrifu\rfl vi q{rds rrrft rq-{rrft rr cqi drdilG ffi q-a-d q?iilqrft
rF!*q r Fdkfd frqrs-dTq iq., Erd{qm r h.qr+-qr.c ,rT, +J Brdr-q ..ir,iin-+t
ksq-ds ilqrt-+T ilftr +.mqT \rrk{ Brrfifu frss fr.nqn ,rt
@qr

5W ixerrar
4') Er<ti-+K t 6{s'{ hRrqre q-a-eq qH qr-6d 6-;tc,q) d q:s-a Eqrqr ilEHalE r Erm$-d,
T) qr<frqT< ( Btv$-fi mi ran k1 ci6rE6,
s) qrft{rE T sffrq-qre d q'lsiltF 

I

q"-FE'Tr.IEIC

{fr*fsq Rrerr 111 ffi61
r+tfu'T fqrerur rfu;I ri'd i q-d flreprqr f\rq-+ r kqr.aftqi. Ttr-aT +dt
(.a ? .Trfu sf,{ +eFFTeqr nra qrn€ s-rq-{ IIft +iqi arr+s r

t F* sd, sqf, qt e.ftTerrfr r+|ib.T ft1srur rH +;""iii
ffiFfs r

Y

{

fi-{rn
t1



q)

rT)

qlqfu{r{ srd-fic (lo F{td)
rldqFftilFdrrg rfu=rqr fuwcq tTtI a-r+ sqe-or qfu qaqrf, qqT ffi iil'
dl-{6r(- r i-€r sanrfrqr-i fuqiq-+ ffircgiq- r qs-cr qrqr'* fuvzr+J qrqr

r rA-or< fuq'eT ++-v.{6}-q r fr €ftq F;rq hq-{fl aqtq-flq firs-{dq t

iaqa6r:
> r;r+-e Tr4qqr grr+ +rrt 3{rga r

> fudI qk6ir q'rr{r qri 
r

> (r€'.ErIt {1T?rr trter rnkas ras-qmi t

v (rqrqfu{ Td+} sftr {drs-{Ts I

> toaqrs-# ff+rs cl-*rl qdr$"{qri I

hqiq-n qo-f,fte Earcr[r-d n-s gft 1s.rs'fl rrfu

-anr.q zFr{iqT vrrtq Tl;tfq. t

q)

1 qfelerf,A cft

3r) Eli.k{ra rrqi t,In c4r+ qu (1{ ffi.)
> qr<t{qTE rTEi +A t{tilsqT zum @ i saqrtftra-<ftr drft s]q

{arra arffirr 2q qryitq- r nSrr riaas qfererfl,i {flt
mql

3Trt aePfir<{re gi rrg<r t irarE<r ' ,11 ptra,

> qrqftqrfirc ii"t wrgo qq ?

> e,<r :r+enqr di iqff,{z fqre{ur qiqm ;

> 3ilft qqrilF.flg iqq-R qtl a-q'rq .t..iEtq. t

qy qr5-dl 5qts 11o ffiat
> sarnfrro-er"t srrff{dqr furnqq rriis t

> ErEt{q|q iSP"Erz t\Te{ur .T'i sH q}k'+, rsrq-q, ffi**rq r T
nqt "frfuq kalrml qrars a-i'l-d. rrrg{fr{ I

> Brilc rrft\r+r cTae:F-flt w:rrrtrCrq ffiq<t rRrsTt( I

FFEFr (1o fi{id)
rq.nq l+,q rk6 i +;{dr qcRr[ql aqq-q qka I qrft qqrf,F?Fr

srrflg rfiar E-qFE-4i ck'rq ft16lc t

crdfri E-fc (1o ftrtar

cru..qq-flfi ft-d{nr rTt vaqnffi aqwq hPdErd q-arsq qH
cli#4J 6{rd n=i q.Trsgrq. r qqft e-<rz tTlTs(r csdT q{f,dlE

qsdr er-{ ct rrft fifffi rlrun, ffizmiq { q dsl drfuq f{fl-{+T

*-{aFqT ryrtd vtzEsdi u'iu,T'i ern=ldq t

YO fu-rn



T1* -Tat 6+d rrt+1 crd erqd rr{ q.ird srn $flTrrftd6-+1
sfdh-m @r

nI) EFF6-dr 11o ft1fu;qiltT-frdteit 
1 o{.a*r FslTrrH rft s-cA-f, qf,fl{ hqqxt \-s-cr Fqsq k{

ddah-q qiTlgTdrn 
I

> 'qt_;qr+rT gt wr+t E-*m

> q,lSr(qur+f *O
; eitim ktrq-
- q],irrffi sqqrq

$fi) <frrruT

il)

(1{ futd)
dil[.ltTrc crq {kqr e* e-aqr{t-flo crs-q<-a rri wrd eI{sra yiatfr-ar
ym qft 3rr+q?E A frq,{qr {uR.t=i flregdq r

(Rt{r:

1s s-flcr rit{T +Ff66 qr€ rrft gttPcrT &rmoT, qr<tfir< ( gdFrq
fuftrroqtt s.ffiR qil{ @< r

\9

II64IIF[:

s-r+ffi vr (ETTFt=i rr5rH M tfqr+-drc, Hhq-dT { hq{r{tr+1
rrcsrt E{rr;i .r=tfrq 

r

g6frqqr:
fr ffi eqmq sh-qr r ffi s-dlTrrftrozrt {Er yrkT qrtd-s. r zRr qr+.r
f\re*r kfkqrt ***firft q"rT\,=r sn*qq* $F..{drd cr* .H r ,+r.n*
+r{z;qqT qarr rr{dr r

fs-dn Y1
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q {rd,,(r{ff

ft') {mtffrrt frtq{ul (I nnovative teaching)
yrre=ir f{{rqr6txT ftrer+-ar'i qrrcrrFfd ftrmq fuftr i 3{c-qst ft+1
qter? I q.F:RFrd rrqnt rnqur ftFa * ei r qcqr ftrer6-A +d t t+flq-A

{'{ {a I qndztqT dr fafu q'lTt{fltr dE{ Ti qr 6ffi s+flii 
'TrdT

.ic6{-ci{ {qnrE .qF{ 'ri q+i1 I qqzrl qq-GI 6rr't65 it o1 w6-{frq,
qalg;i ffia, thm ,nft 3rt{ d{- r nr- arfti qrel€ ffirR rTt sq-+1

qftv5.rn fo1arya,1 q1 q-drsi Fi.rr't + +*" q-{ , q*r." {+ ffi
,rnq {dT:? {r{q-di | '}TrEur ffi"rfiT sTEqT€F qfr qqq{r Ary *.+i
q+rar zr,ft aqdttqd rarsq qi faPa-or qrclqr rqitr fdir6{6 cft. et'T
,rt uq cqo qa t

gsa F+{m gqm:
q rraq, q H-q r

q tr4, q rr-Fq r

q q'4, u +;16 r

t+nl Tl=rfrT .aflrT '{-q t+eTfi'qd ".r+ fq-sT'ft' q-{rqcii q+i rqffi
fEe{or fata-flG' qs nria-c Er"ifr-cq-r e.qriqr ftq-+T {1 | $ ( Tdt e<.d

iaF.rf,.E qqt d 6IErn d{ qrqq ffirqrc q-r* q-68 Tffi ar-icr fi &Teror

fr'lrr rqT rru-,fir qq. r a-ai vqn rrq+r ftruT laP*ro
> sili{ iaPd

, szimrfl-m lqta
, qsIqr rrqram fufa
> 3fAqET hfu
z 414{{4 ?FlzfrclT{

> qe{T, +rdt iqam qzqqc t

, qdqqrc 7 EqFq

3qt"m lafid q* < q* cr5{r sl{i6 r erl T=i qH .ri *r< r afri d
Err CE1 qg lr< fqrerrrk+TE h-qrr{TqqT ftrem v-.ro e} hPa atrq t

.{ta-irTh a;, r+tn, qtrflzrq, cro ?nft ry-qrg L?T-{qr rr&t t1+a
ioreror Hd+l f;itZ rfu r

T€T s*lq l{gf,r { 4flFq rftgf,r I{IT ftTelgr hPcrfrsqr ftko tTq{ {qfti
q-a erri' r fqrerur wn-+rft q{rst srq ftrq"r lsP.rf,s a-1 wt ra-<ctii vh
:,rrrirc;r qtf,,Br I ?,fl*n qtq qk qqitr ftrmor fuPd65 .Ii{r qqri 3rq"lrgrl

qt{Bi | ,l' * rnriftrr f}rsq fr r rintcq (Innovation) +1 qsi Tqi {T166

YR ft-dn



cI)

ilEPfieard gt wrge6s:
> f,;F rl-d /.IqTt 46?4 |'/ Txin .rA 7t1a '1rq4r qa.A, "Iriqn a-A r

> vtrrr.-41 drdl rrt { 3I"dr.f{.ri erft ksTq q€ I

> u6aq1l'1. -tta. arq-ar+l fu+rs qq r

> +racrfi-.€r.f,t-rqT fo-{il'qqd I

> qI :"1';q

tif. r;i ,rrrT E]rre;r ei rq*i siT..ib{ iqrerulqr q-qr fuftrd-G, f,Fc+r6F,
1,,i ,;'r dt-, ,,,,.irc leiiror ,( fr t

-. r--:, r ;,, , .ia)
! :. - qr<fu-ar+r ETiir drfuq+;i frsq4<-dr Fi_qr{-firft ok-qr; I -rrl ?TEjT E-l | !-fi-rs.rt Tffft rr;i lqrgttI{ |

.t ..,.- ?qT?ffi qhq rt-g qamrr rni{ rri v{lzrfr qitt
.n;;- -quf; rf+ qf.F. -q r

.i . , ,;fl ;itat .hi'q,r..r ffi, -rq .q\r{ ffi, :nrroiqrq ffi
-l

,iri.rdr qrqf, 4tqrn anr 6rir 3r+i-A rql-a { A-d-Td' r.4 '{rrgi7 i?n rfa nti air.a rf+qe-d r. :.r i 7- .ll{rTr, fu--drfl, f{qq- 3{rft (,rE -jil-dt{ fuq-, .r-rq?IrffiT
. ilf4l i{T -fl r qqTurr, a? qr{d, fq T<-+ :lfffai

. . ;;aqqat I zt-flf 4?T6-€-q[ qTd aqlt'ET 3{15- rlt'r qB I {*i , j -€sT 2zrq ftnwi ar qaqnffiq ch ffiq-q-.r1 fu-+a

., 1. -tr4\:qJ I;i ClI i5{ TEII il{ |

aw{sr{G:
> hflFrrr ,.npTT qE{ }t +q-q e-f q-€ r

> dr iata qd ,rfirs{ qts+{ 
r

> "t i+zr.fi TElsr qq+i ardcr * frfu eq&c ,

0 E-qrfiq (Discussion)

uqs-q qH h*{r i{rffiTffq qqk scfurd €Tfi-66 irrnk ryfr t+q,a
ild f,# {rn, 3nft | sflE-q {<r ch ffi qrftA frffi 6-6a} q-qm, q6
? |G,i rt q-l lrJ\ |

ffir+ ------ Yi



erffi{ rrt{ tdf,r{ fusq-qr d-ds-q r]?{ri Ei vrwr P(( m qqsr sqIErr{ rrt
rurftfu,+Triqrq-iT, hfir e{rffi kqr Ti ffi+q-<i {$fl vis t

kqrffiq E+ ffi'+r rrq-srilni fuq{ da'fi-d q-qrs{ qtd-€ r q+A
fqTer+-A + crer qqTqr Eersffi k{$id | fu'dT{ffi so- smqniq
q-qfua ffi wwqq rr+d{ 1 qrrrfrrc+1 qta-rm rri-BrT | 3{rE-Ei TsF R{
a-e.l-e qft tTwE ftffiT-A 61 r <r{Ftt wIIEII=r.FI wrq zrq'ft .iflr q-qrgi

EI

> gqs-q *i qrfiqrfr ffi r

> q€flqrA ffi crd (Wd 6I( s6I€ dffianiq ei--{qfu crir q-+l-fr *d t

> dftrffi R# crfr ifocqrt qr+flii qh ffi{Tq{ d-a qfui 
r

> wt-t frffi qqa ftqqr En ao@ { qHft H ird E{ qm cre +ff
.6t{rdfir

> +tt ftqq se-qq-{ qtqr &ft ffi aqn eir+tiur rt, ffi-d ?Tilsi, 3{ft
t"Tlq k{ st+-;a I

> g+.,rfl e'H-t{ rrdi ssn 3r€'i ffi+l qtrr<a ffie.ri qri 
r

> H-reri et{ Afd fu-qTi-dri c-re ftrry 3l-e1c-d-"Tki qh +< .rft dfutarfr
ftNiq, qrrnT, qT vrntlFr+t gqtq vcpgft 1

YY fA-dr+



q61flf+: lr'+dqi.{, f+{c'{ r F(s{ {tq

sq. q-{ff r rirfi (rEI: I Erdt

1 sfiq:
q-q (r+1 qRrqr R-fl+rFft6{6 f4q qilqT qerq qt8iq :

iF) fufl1q y+.pg51 F+*n hftrrod qft{q r q6d qirrs=i,
q) 3rq'qtfi, fil.iTc|-q (prediction) ftE+{-tT+T-d ffi B{ci {f,is{,
n tsffi ftq-F6el zqq-drfufi s-fr.r TI"i 

r

s) vfi frTfG k{.rg-{

R m{fi'
ffi
kr{
Fc-ft

&-nT

drt I fuz(
i{ 4ra { 100 arr+} kq
qrdrq
q|{MI

s-dlE

ffis fuft;sr
iltE
qmfuzr
iq-q El.;g. , ril.3.qr3i CF-+I
+'i-{qT

er{q €m
fufu+T

t T4rqrtr:
<ri {rrft qA{ Tsqr t€q6r qlT1ft66 q-sq-{ T.ian r rffcT ftE\r{T qrt+ e|{ ffi
Fr-qr+-qrc-6s 16rg{ qP+.-€ ft-qlr irffiq I

Y {q Enqr+mq:
iF) td-fl-{ f4Rra6-+1 qkqq,
q) ?rE-d-fi, f-{ -iTcrq 1 ftq{ FffirA Sr$T qlqiara q+..r-d6,
rt) fu-f,ri fuftrns q-q]'.r r+ fr--*r+cr++ft ar{qrtr{6= |

{. ffi Fnqmmq:

fi) qks r'Ti r1o iqft61
t rqaqr fuqr.rq rr;tdq r sr&+ <-rr+] ]q-+qr qlzr\rsdr

ffi qr+{ trfu'ftq-*s. r ffi srq-qt€{ rft d ilF 'rrw rrfr I qftrr-<r
e-& qrrrs +q-+l qTftr qgrtq 

r

ft-dn Y{



q)

0

@FEq ,1o firid)q-q-dtf{ lri41 + El ? ?f,q-d}-4-{ fu-{ ffi:€ ? qqli,q;..:ra - +ig(r tr€l ?ft yq 'rrc+l ErR qfllTFi-qra w< .r=ia}-e- r sr_j .-( {..i i;rr drlql rrft
iqarq. r

fiEStl ( ffi{rtilc -.. ;,,+-.
fuia'eq-r-6-6 srrrrrft*iq dfr crw w-r ffi.q;.17,.,1 -. .,,'-#i|"*i
;l-r Ci€rq?Jqfd qn -r+i gvq rfu2n4q. 

I

> dqrH+Ei?
> (qr{ flcalT TT+} qd * at i
> ffi crffir m'qcT ffi+r +vrrs 6-{.q6r , * ti a-, r- fq{r+T zFfr

qfrT 3rr.rfrE Hqr ziq;r rq.t i
> + qtf, +<r Hfor ,{"]E6-+fEEi orffil cFir+; ,roio,E rri fr I

eTq-qT qrftfir 3Tg6Ed-fi"qqr ffi4T eTuril6. ;-.;.{ :r :

> + loo fu fu qfl-qr Xo qrq ffi qET ir{f.i 1.riit:ri .::,., .

> JqiA agn frqr :+"arfrc E ? * aaq6 ;q;*--,rr::,
> ffi ffi stqqi' armil{ sifr q-q1 i too n i, ,,ir ., .,,, [q fu r1q1

qrrr qT 100 fu lq 1]-<T q& 
?

> dcrf,A l;ir\t+i ,i-fm{ q+ Mq-+ n a dqr tlrirrqr c.,,r,rrftl a ?

3Iq r.t6 Ra6_{tti 1oo fu lq crft +qfrg ffil;-rr:T r;,;a aqg 14sq1
Xo qlc frrfr qq wllg!-fr-q I

> ftrft q,qr *{Zfr eTr.ril{ +fr & q-.n t hr ri; ,.,.ir . .:a Erft ffi*-a qrTrcTdq I Frft q]-d qs-cr +Tq"i i+Tqr r j ii=iaq r ffi cffiq-dl3-(r iliifuqfq rrir qrq"ffi 3rtrTrsr[d I> ffi qffis arrqil{ +ffr ffi r

| * dTqr 1+ 
"fTcTq 

{fi'q-q} ? csr viii cr hq.r t4., rt: qfi u iF 100 fu fu qrfi=qT {o rJtt fufr q<r +.h ,,r,lra 1,; ;li.z , rrTr+1 !T{
fur+ cqfir{qR q-r+s-.r 3rrqr t 

-

frc+i -iq,rrrr ?-6{- ? {€

aiql arqqT rTli i{-{ @r

Yq

,- qrf F{qrzFl'tttlln o-++q r+alq fEfEI
hqr+-rrq-q;r M irq-ilr1-3TAq I

> Ae-qr'ffi r qrfr+r qfrs o.qt +81

fEtra

Xf,S.=Pryrrs.czrq€ qt{ e}sw ffiq r nff\ft} fi3 .EAq 
t d r* eAroz lH iri-d-fi Wr r.i ? i+q'i *.io--.ft fu

FrEF',qrn gq316tq I



q) f+qr+ilr r?o Frtar
> cfs*a wgd{il r++-dni \.s-Cr h"T r gs-ar +frflr.rr @r. r

> &=c-qrc {ri-+1 tfiur Hfi fti Eft*,zr rs-+T kff,{uTdo tkqt ?

Er<T?rff cFfr*dr <eo,r fu{sr65 E;d-{ i' > ff f{<or6o,qrt qt Er& arfr ge i <rd r<r qTtr{ q-{ Fr-iET q-q ?

r<-+ty*dt
> srts' s'r.i-{6-dr} gar {6-}TFftqre crq .rft Arfur na$ir{ r rqqcfu

mqnfurcvr€ qrqqr qi-{ q-++' epors d 9-qrr rnrqetn r qftonc

@ arsa r*o r

' > h-qro-tnqqr ve-{rrffi qd\ g-dkd qerf,sSt si|{ slq.rd hF{,
srfrnr.{, ffi fl-rpq r +rd +rrr*d 9-Alr rr+ff{. r

> q-M Hq,{ +q d-rTN-{A( | hEFriqr qq6cil r1q} F+ rrC{
ql'%q.K I

o fuqrdqrq wqq (lo ffiat
ii) Hrcr s€ g{.ira h +6r"- ffin-q qsm rrrrs.q-+q r

sm lqrqrt dfqr mr
. krem{ra+1 cftc{cr dr"gr '+" T "q" qT ?t.. i{ 4rzzrr l+c rrd{

srcr s-sqrd ;n<1 m i
"6"qr R{ ErE ( "q." q[ loo
ET-+} t{c ru<r ft 1t+t
ssqrdq-{ .E{d} E;il ?

?t Er-+1 kq-+1 {E-tfl sfu
il€?
!iF- qftqqcr E+dt RTtr
erqtu +fu q-q I
u 4rE T 100 4rzqra 4.{+1

e-& qe i F+-< t

6

iiDsrtm' wrr6-+l ffi1 q--+m

{qaqrt f-er+riiqr fua eflne1An r -{qqfui d AEsrqr ?{ Er.dr
k{rs {rA erfu turqfln r rorrlftd-G.qi' 3aaqm ;FftTqi sfr g i
iFKUr UffFq.rt+s- r

iv)tft gsa d-.srqr ff r q+tqr 1oo ErcEI tqq-f,{6 n€( ql"Taq {
vrtrrrffi ir+qn +,fuil rrfr a t ri; qr.,il-rfr6'€.-fr +.i *ilffr+ Ss-fr
(ctue) +1 3ilql{qr 3i'-{qt{ qiqr t?Tq ?

v) utr hw vrqrs dtld< r (krAsq)
. 1oo qrad ffi siqrql fu-c 6q rr* { ?{ 4r.+1 {& Tqr ?

. d fs-{d wrs4z vrc-af fr-srE rr$a r

(

c{a' d(t^

fr-dn



. loo qreEre Tfi ffiTai Fr+req rqrgaqa ilqczi a6TGq; ;i; rT{ qf{-a t

vi)q{r h-qfqrd hq,4 kf,rfr drr|g 6dsq qi*q. r

q) ii-fitd-{ 11o Firtel

hqq* e+ T+.q-{ ?ner qht{ tk+rqr t -dgT;I ({f,) rcq-+ qqr+r
e-aql{fi-rcqrg @ nr qTq qTF-I qftE6l-q. | ffidf.Eq rfi r++ot qurao

+@ Frtlrgq-d]-{ r

i) Ei'{qT (ailBrl{rf{E)

i, qriq
iii)qlE-{€ti'
iv)fuk+r
v) q|g_ot

q+ ir5qr€ crffi 5 q+ Tft< ( qt{q 3mqizr-{ rTft <tq A-q
I vrrEcrz q4srdTti v-rtfl 4F-6 ilq ( rrurf,s st(-d lFi

i

@ (r{i{I
ryq]6{, Etnr+m
qmqr qarffiq. 

r

(9o Rrfu)
{ hs{ d ffi {<JiqT qrir+1 q+n ffi rrffi

I

t. wrs{
qa qqtflI{ (fh-qnT r h-fiFmrq-qi' 3{T"flaqr {.4T;!'rTt.iErs- t

tIEirInI: (1o ffiat
;"rr rft$ET tt-qr*-qr.ras { f{ilrt fdRr frciirT i-tr ura fu qft-{ { {n A-+
gtrR .rtc-d rff vflTr{ft'€Tr frtr w-r eIqT .Fi+( t enrnfi
.r-!ilq. r

Yq ftTrt



q (ri6mrfi:

fi) qiRq'sqir:
qffi *+qffi (qliqr frq rsrf,ta dTR effid-+q ffi T6rs{ qfu-€,
vqTrs TRM qr 3-aq rfrq-+r E( r

> *q-{ftqT H qrr5 r arril arffi ild I il{ m er5- qi-r i nrq r
gcF1qT gf,rrr ffi $S I

> ffiei.s tdr ( Erdrel rs qtrd e r

> qiTr+1 {q qFr qdd g il( d-dtr{+1 rrm Hf 6 | q-€l Er unH
+cr {kii r qi+l r+rq ord u r

> l-q qffrqQ;a1 6i 1 ffi ffi &d I qrffi t-c Er5q1vftum 6e r

tqu,t effi qcT Er{q-srsvrflrrs ( 6F{Tqr vtpra 6e r (* {T
?,t.,{qr;lCT ifltlrfr{ 6)

> ffi E-rqr qrqr+1 s.Flrd q6g I 3rTcFT: i{ttrq-{ qr$t e-qi qqdrt
fuI qTq. Tisqi c"c crdB r

; 1 qft7furr ffi ca 6fr e-qq qrrs qrt{ q-+-dT$A qffi q-{ffi Tf,r
.rqrcq qffi-q I \rf,{rqA +a rffi 3{t sftTerfi-i snrg1 q-d I

> .rrFtrq q'+ r{Flqr q{l6r{ #{ | q=rqFT: rT+ qrrrqr e{tfl-s{ q-qrq

rqqtqt qr{lqr Tir{t &{ r rrfte{ur: 6T-5+1 kqT Elri{rqr {l@r qrqr+1
srPdt rrrrrqr M q;ai r on-+l -_6r rrc<r qrkft rrnrqr M nd q< t'
crffi lri+1 ?irril'qrmr+1 ffitn trc<r q*q 

r

F qrqror qTftrimr qFri {fr s-qrfr k€ |

> E{rqT t{tt ffiS ffi {4r 3n€-d.fr M qrm'il rqsqr E-ffi 6ffi
q-irs-( e-@ |

u) mug6 ( f+rmtnq
> EE sr gi r<r.61 qflai66-+i sq[a fusTuriTE stq s{fu€ |

> frlTur+l at+ qFrcr ffiq-{r6-+1 er.{cl( q{r{{ rq+ 6'T+11 Cq r

> ffi *mcr ffi { crff E+ qorro qE\r6r EEl l *mcr {H
ffi aq-qr ffi qgt q{ E.q I

> aqrc&-a-+1 6r-d qrft yalrq sm-qrff 6ri crffi 3rTn qft'E 
r

> qrfi-rr 3r5a6'ftq qrff 6rscr q\-qr ffi+T 3{or {dB[ I

> 3rr+r{ ii;fi qeg 
r

> cIfttrT ,irtrFffi qffi a.i ffi+r qqrs 16{ sqi"f, dfi .T+fr
fq-ft-dr ,,TTi crffi ,4il-drii keil.r{ .r<t qrft+1 c{r{f,{ {EBi r

ft-{rq Y1



IT)

zrq f4P{qr ilq fiq (measuring skill), effifi-r{ ftq t fqt -Tqr{ frq
(predicting skill) EG Tf,...crrq ei-{ I {qtFI qT+ ftrqq G t +r<-ur ffi
(reasoning skill) vh vU r

m:
qrfi-+T q.hi qqrqt Hr6r q$6-ffi qmfuT qq ?Tq t 3156{"- qE-€1
{ wr-Fr fuq"r {q | ffi t qrft-+r 3T{65fr-qrT +-ft qrfi arv 6tu I str
qrfr 6I-Sqr w+1 q q@ il{ (+ fuq* i,It66-.flE 6rg ErqtK fr+ r C{AA

Fq-ff+-r qgao-n qrfrTT at166-dTg keTrq{ 15$ 1 5qs5q ffi 3Imilq

gk E=u I

t

a

{o f{flrt



0,5 1ffit': EfFd-€r *c

q.r: s* r erar*

vfw:
qg q-{+1 er;rqr {fltTrft66 fi-q'ryq l{flI{ qtil{.:
EE) T{t+-flrrq;f qfrqq r q6-a qf,rg;I,
g) T;rgkf,Gqi eelur"* 3n'drqr BBrd{ kq,
rI) s{Tqrfr{dqt .re+ur+i qtilrrql qr{e-q kq,
s) pFrrkr rrqq rft w{14a+] sgffi.ri r

(rEI: I Ho-dI

c

?

Y

qrcfi:
fu-n qqp6 

"16HqT
qqfi qrffT q.n
At= a-q

frMll'i q-q

{q EA qq{i ftrS
Fqiki'
fu'c

Faqrtt:
qrq-{fi-f,F qi rqr< .rffi arfuq +-<-qra 4til+' fuRrf, q-+r.6r h-{r66 qr$t

drffi qteqq rr;i*q r fulrro ( {n-qffld-6 ugqq rr=t 3rmqq6 afitr rrgdq r

q@ EEqr6E'iIIq:

6) q-{frzF{oTdf qkqq r c-e-rq cengt,
rtr) fi.q-f6 Trf-dq Ti,
rr) ffir +rftq;wr rrt r

t. F+qc fuur+<rv:

+) qRds {rfi t?o ftrter
q?qrffi { R-{mii kq.cqe-s {'ft+-roT rFi wn-sr6}-q r

> w'erq-dFr fu-er'>m
> *d{
> nqrdf ftrqzEr

z qriq-fi z6I
; 6r+r r_rr
. qriu+zir mt
> qlqil

le-f,r{ {1



>Hr
> fuitror
> qrqzFl

qq sai{ elz1fr-{:
qfi-fiq tiqi wtrrrq ffiqdl E] ?

Gm. sqr+1 s-f,{qr Etr{Fd ,r* +ft+-<rtot fuqq vs qr;iF}q 
r

q) *{{F (rf,fi+f ilqrt rlo Het
> fi-q55 ugd{ rr* ta1qffi q{r6EErt qR s-cqrrft<iq d"i-t v& sm

q?fl\ql ?,il+i q-art fte-dR r

rr) ildfacrffi i1o ft1fr6;

> ua.Tr{ft6F-mlg { qtrcl g-sa Tl"ffi r s-.tfi T{fird \.qtq-i'r ziffiflI
dd'k1drq r .qd fiq e-s-ct Sis{r ( 5-r{irqr* e-skd fi-{'65 q-qI
,li fq-qT ffis_ r { rTaq"A Ersq.-mr€ q+sfa {rq-i' qi. mqt
ftqdrv- r fi-+rs vrcq .r+ hflr s-EsiE rk ?crsTAA I

lt) rf(f< frTd tto ffiel
> E-{td rrft\r+1 ermcr {fl.{F11ts-q|€ fd\r{ qr{-A\ ( drq-66 qe-c-{ .t-i

q-,Trs-{d( 1 s-m &+i{q q-gerq qt?J T.rH tnr{ ftg( htqlT
.r=tel-q r

g) {rfrrrur 11o futat
> ffifuf, {i-etd { qpftf,Fdrg sfq-d fuffi dre{ur .t-t qrnsT6inI

> qrffi.nrfe-qzfuftrs{ t $PIq rTq-qff,d tlrc A'6 wn-s-{+q I

> erAfi fi-{d6qT ffiTUr t@ errrsTd'€. I s6 (qlur65 5w'fi-cT Afuq+tfir
fu"@ P{ Frd-{ Etq irnsi-*{ r

r) wrd{r: tlo He,
zRT s:i-fl rt+T tfi-qrfi-dic r +rft+-rsr Srr+1 qre +<r* sr {n q-ff ftqtft t

rlf,fl]Fr:
(gq( { ilft+-€r Tr{.rt<U tqr cr.TFffi (k"{dr t +rd'ryroff+1 3ilqrfi
qspgq qf 

1

lEfrsul:
e-r +ffi Bqmftr (-d ? Ts-qrt enn s}TlTfirft r<rsq ffi q'F t rft
R-6'rTr"tr66+1 irrT fui t e{lrnff s.Fifr-cqr gm Tlt r

{R ft-dn

\9.



(s..erFr+1

fu-orr

,,t-{E-dS
(drqrf,r fo-ffiT
qgtutffcdl

F{ffil i{Gnq

6nr-{dt
+d, E?-{i,
qrfum

(rlrrl

(qfrfqf,

Fs-ft r

qEq
rfofu+r, rwie,qs_.mt
qTEZFI)

ilffq-{ur rst frfli={ {q"f6qT cr$t f"rt.s-+i ftq=rar+i qrurrcr ffigflrs€ |

qqa-t1vr rru+r qq.66-drt fst vq6cr nfu-q r

q, iilir.(6l[,I (s6fir lrfl qr< tGmit tTr{6:
> {arr<T vH gieTrcr-art@ r q+r+r tnftr qt-{r r6gs d d_fcT

hqrff qt{R-se-{ 4T{ rrffi |

> (F.ffr r+ 6rd+1 e-i-c 
";{e-ft 

REia-{ rrffi wrA-cr* en+r-a-+ q{
?-i-sfuffi qqi 6rfi 6;{tc rFffi e-d srrft66-{T'inftr ch ft c'i
are dff mtc?i r

! vgcq o,rd. rrqt E-kFn q,.,rtr, q-trq.r Tc a. iqrcr+1 gm r vwr +rn-i+
$fur-o Ee ,

> d cfr fi-+ ar-6aqp aran qT fr+ r a-fi-ro fr-sm ch C{ qrulviEriffifrrr
> (g"rc n=t t fi-q-662d $ yrt{ Tdi{d qrpT ssqFi rrl (rfr ilq r

> vg=qr rTEi Hfr..rflrrr€ uTr{ ft$ri r q+ qft-fir at fi.ir- *=*
Ttk+-{ at qfu+r 

\.+q-a6' ++rs egq-{ r1=ffi r

> Ff,q=r rTEt 3TrF-n ffi qrifi arr crgft qr ffi etfr qrrils rr$

" 
mHl {rEfr m**{ .otdr, {dr qq }r\4} * ;;
H,qp ! rq-sqr ft{6'G Tfu v+i sr{ ncTmq q-ft q-{qTst, FsrrilF
qrt *sk +k+-d 3{rffi q+en qr$ I

fr-sn {t

q. fwflcff
fi) qftrqr FT.I

ZIRT

t"



rT)

> stfi +rd-+,r ilftr qffl 6k{r Siu-ir vtfi R{ sr-{cii I qd 6H
ur1fi{ r

y eTffi sq-qn e1qlft ct{ {+ td-C{.rS qft nt AB[ r

rgr rr{ F<fu

>-sg-i P+-{66: ? furr qft qrfr ftfs q\r+1 i.F-{r {qrfi qrffi s+q
.r.gci r vtn qtffi Frs sqt?-i h-<r qH a-iqr M rrffr-c'r qdri t

.ii mt futr vrftr+l 1u-e'ra ffi{ qrtdflr{ qsi 1 66$ qrfu vlTr+{

ffi qirffi firft k'd qq+1 {gT, ttdfYq rlt{rxr trdr 1u e-<

.rt r

> qfo-rqT qrgt fiq-f6: Edr& ffi qr& qi, qrzilke fuFrq s-frrcfrr

drq-rs tbq+. r & ffi ffi sfiA-{ te-d q\-dr ftrftqr ttd t

> q]ffi a-Sqr'qTrt t+n: q-f,r 4p5+1 1arrs r€rf,<r Tfttfi H'Frq
q-6rror i6tr66 crfal | ffi q-q'ra-{ q-qifu"-t,'ttqe mr+1 fficr
rrd r

a-t qoft qiT Tdrds qars-{r stl qf, ffi w{r el!ft65 qh q{ (d
r+q-fii €narffi-{ q{q-ti t

{Y fr-dn



q5 1ffit': ilErS qRilr (Interpreting data) { rrdlflI II{rfurd rr{ dt (verifying
skitt)

ffi. SEERT ( ffi IITITI: I BrdI

1

I

ts+rq:
4( (-r+l erq-qr (flilftr6 tc-q qrrqr qerc 

E{Bm-
4) i-.qr$-f6-qTi TF5-q1 q;5 q;i,
q) d{qrg:+1 3nrl{fi fu{q { f$drtr66 t'@,rI) hflrq ftTq { k-dr(qr* rd'..rdRr qcq-or fu-a Tl;i r

crcff:
*q-an, rt-sdqt
€c qrs
qrrE-sfi
q-ir
rqT(I RITE
ftq
t-+sr{rv(
er6+l d€
k"e qra-q
zqqE{ qr+tr

,np.Iiii *q
€_qr.3 eC

Mtre(
\'ftrir
slEqq
.IFI
t.rq-cq rfu-flaT i-frdrr
.rfteToT q-ft

h+r

T*ilqrt:qrq{{ {r{ft caI +r{fufir.rry--{{TR crfu tsffia qrTFfttG vrq-q rr;id{ r vr
a-cft s-qrq-q qi T+ rrE?raT h-qTr rr&r( r ffiqT tfu\r+l t-irqrt ;{qR,.
a-1qR cfu4ih .t'i sf+.q | il?4rr rqfr { va.rdr yqrftTd rri tniq eefrrd
qrdd6-+) g-qtc cr€:R-+-qrc rT{A\ 

r

Y ITEI friqFfil'T:
4) ir?4rg qr@Il. { ilcurdr. kd ]rt ffi erqq-q rri rq) gft- frq-sF.rr"tl h-qrryqrq.ri rq) gm. ffi i{rqqq.E-arflt ffi+q{ T+ r

fqar+ u



{. ftqt frur+-ar:

q)

rr)

q)

e)

rfi') cfuq cic{: (1o Hal
ss-cr ffic{ qffir ftqfl qftqq 6qR'r'FlS r qftqq q-an 3izRErqI T

e< qqrsrrcr Eqd rir€ +tc+tt E-< I rrff sarrrftroriq rm t}"5*q t

{-flr{Ftr6-6qrd IITkt srr ftiw tqatqt

q-+T{r sflTrftmr€ A-qr{ qftqq qi< 3{zre{rrn r-q'ql q-+enqr Wrd
ftrq-a qrq crS-{ e-{tri q=t ilTI!-SiRlqIK qkqrElt irtwm .r1aql

66rrs51 l1o fufu)

dqrr qrcqT ffc rH * A ? * t+-t qft-q i
tsT sqrf,5 rc-Trftfi-{irT dw v6I Gfi sTq {}TqqI dds.q trft g6'
.5-.1E5 y€ tlF[6rq | '

tigqs;r iltdfir",,i.-{"qT. qrq Fa-q ilrTgnERI I

BFF[il 11o Frfut

Raqrrffi * .i2 sqrorii tar+Tii kilflT rl;i*q I <q-<rfi FrE{ Yrd-+1

.GT{ Arq cqrsTirq. t

fa-.,t -r""'.rt +gcT zk*€. r srci-+ st-rsrt ilEq"qil t{"isn

gdttr{ rT?r6rq r 
-

ffiHT ,xfur; Ti frc qffi + fr r * trq fuq ft--{I'?ftf,F+r ilftr P+,-{

Ffr€Tf B[ ?

fuqd<m ' (1{ futd)

Et*' qf,dri crqqgwf, fq-d{sr rFidn r varrnftas qr-il5-n s{6cr
6"*q ntr a-qrs,';m., erdr wtcti'r- sqtdrd q6rg ( c16d6-+1 ra-c 'l=i

Hffi Eri+T cr66. r rq-e{,r {qfua srer ( rnq-6. Eqt ffi
q rFrR BFtF-dI rRI FfEFriaiT qETlIFTq I

Fu,.nrrqrr: ( 1{ fufu)
qrqrt6{6-fl8 qr-emt qrlaqr {ds-{ T ft wq+-rw+ dft qcE{
+-i-+t Frqq. P{dr<, drgmalMr scqar vqrfrrn tr=-'itri m, .org+1 4ttc
,t "ffi=-ian r affi vqo ri qlrsTir'{- r 6r+ a fu qq

wrm1M cfr t{sR s+(-d.l.i fffl-sn-A-q I

tq ft-dn



c

iI)

6) cftArR ( to Frta r

q-6inrfi-r6 s-A-fi T[5qni 3ngt rrH q* gsa e"M.Hq,{ ( w{rsT
vqo ri qrrrg Ears-{ TRrsT+{. I

!0. (rtt{r no nrtd)
TTcr +-+ rrfufr q-+ {ir e-r+] sisr-{ri rrrzFrER <T6 s-d-ni ftqdn r

rdrsi
TH q=tTTFt=r r1{{t+ +1r .86.}13fi-66-t 6ffi q|5-q-dT furq6r 65"{ sffi
efuffiqr (Response) +-d A, qrffir WrVr mid-er r

[mrrrsd, f;oqr{ilq 1 i tru-er Qo trrta r

+Fifufuq-rer$TR crqetcT &-dqT Wrd rffi ftkf, 3il-re"r.F sTq.fi rrd
k{dn i q* vqa-dn* cscTctd q-+1 rt { *t s-drn qe. h-qr+arc rT;i
qrriTirq. r qffi y-qi-rr qfu M iird{ Trrrc-{arq I

ql5frqur: r1o Frfur
qq ffi-{ri B{rr rr* cFi H $rT( .t''i!rii rft q-r,{r{ftrtq gm.r+ k* vfu-+,I
aniaq-an-qr gm rr=,iere. r

fi-rn {e

\9.



(CtrdTcfi

ilsqr$ alTqn ( Interpreting data)

6o-6"1 ffi< cqt fusq A{q, Ts-{ c-qi fusq fr r k*n TEnEr drftr taflrq
t4fli {T.16{6 ru'* *ct Ei I t{aFrqI hFrq r+rr+r r*1166, 3l-aqsrsFf t
qrr+im qqi 6r-ffi d,4tgd;6 qft vr< 6{ {6 | (uqrf,d6-Erd rF ft'qi"r rTtI

tTm cFa s<d rT=i st{q I ZRI (T ilqrtr ,Tst saq t6fu-sfir
gilt(utt.E, qr$ 6fu51 1 qrrqr rr;t sH rrft rrt qt+-€i, s(ril{q:

s-ddFh6s-qTt sm' drf*rrqr kgq-+r n-,arild-F rnq-cr fuq wn-s-{dtq I

dTfuarqT M a-.qrgr-+qR qrqt qklt eir+i{fi} qta r rc+r qftd t t-+-<sq
qk trrr ?fla1r+r a r qkq I dB qfr.Tfr furt ?ffegal Bi 1

:o

=$e= 
t $ /*'

2,n

rrt qra ++rqit qm Ma r qcqri ils i q-{s{T qfq'qwa trtt <5q, ua
ilfuqT?d-ffiR irq-q .rf< qF .rul +qT E<-d ftqft 'o' fr sqq-qrc {T IIt- r
t+<B=i so sqi y-it{ &< rrr+qr R k r $ cR-{T{-s r q+ft Nt3.I
i fu 't rlm r rfur qrii-+]"1'n ft+Bqr ?'T r fu'zt qre r* r qtd, *d r
fld *.'sqT aq ftur 3tzrergr t rd r

q-cft art++rq;t i-qrsqd lTlqffl { qrqrfr trt-d[i d'{zlrgrn qt- rri fiq f{firq
rTti t+f,r{ 3rr4qq.F t4 r qq qqqr{ rnwqr qft qtn'trt st+-ai I

.9

)

<is-, rfi/fr

c

L3t5(7
tq"f,r+

8 fircr8 874 60 2

7 #.<5 63 41 20{f,q (t)

{c

i ti*tl

Eft r.l



qr+1 ralu: asqr '+rr = sftzrrq-q, q+ s-*rr rrft +q( 6qq faq-6 Rt+-€[ Iq*; qki t #s qryqr ?i-ffd +,T = rft,,e-qq = sfu.ztt = Rfuzt.

"rri 
qq sild-rnrao ft\rr cft sE-d fit qfo-q 

r

rgfl rqriurd Ti IIIq:
f{ffffiT rqtfq-f, qfr+r hqq-fr6, irar<-rs (Theory) B{rfr s+ s*{rdTrr <qrftT
M+r q{ | q<I tt vh qrrrs +1fl Trfrfu+, &c r E<.rd ( fr-.'r-rkT qrr66-a
qra kar;rff trTrfua rt qr-qar qit-g | {Rr fu{irf,lx ffi anire 5ryqlftTd rk'eqrs{ qfurq I qd ?flffftfsldi fusr6, qaq-{r h{cE6 ffi
kcq, qrare-+1 frT qTft vi v+.r-drfi s.e-m"q-qrftrd ' tqTrfu{ wsr ET Iqr{r FqTr68-ff lTflr{ km.rg'{r ssar qqFftd *t fr+r-ia s-*cT
errcqfusqrq Zfu fg, P{-*m tM fr *S* r krqrq q6Bi 

r

azqrs +qft.o rri ffi ffi kfl-{qr il1sr+rm rri, sr+qur rrt (;rqffi
3nt+qr.il6 iFiful n{qr orrai r q-d ffi k-f,rq fus-qilt enfi- rril{GTi E{-{,
frTrr+T fulrrfl la-qq, oq, tsar< qrft om-q 1q1q 6i stq-q] EB r .rtr HTi ksrii +kn fusTl {flt( fr ftfU ffi kanrs qd 

r

rfi') ckq'rr{1q,
vftvu qwr vtl{i, :r{€{qr'ilnZfr ffi tq r*ot ft1 rfrq snrss r qk
qi-qit elfu fr r qi ffi cftcrqr ftEdg-irz rRrcrq srr+qq+ qrfu's-ff{ .riB 

r

q-{grfi-a+1 rffi qftqsrqT f{qdq4r6 rFi ffi gr{er q=i q-* sTfu- q-crdd 
r

m !rt* s@ft".T qn{ d r g. qc qF. cH ffiq \r{rgt qrtrq 
I

1 xt"z E \nl Cs' l{ffi qftqEcr f+rg fft g?n6 rRlg"r ffi gq-q-q rmgq {-d
e{ftr+-f,q erfu- E} r g-"eqr frq eil'il1Ttr qf,rrrs t-{.{r{ g1 I

volt: kgm2 s-] A -l JA-r s-r

eTqia 1r1-€ Tffi q-.t-6 ffi-<qr sk+t krt *-{q-dqr srder qq tqrfu't fr r

qftqq q< qqqir iTzn{rfl +€ nT.{n ffi sre frtkcq wc+-+1 qrt fr r

qftqrqr fu--ilf,- slii s-+t€'qfl qrfu 6qrff rordt qa r d +ni * frtkcq sr+
(Potential difference) fr r zrmrt ffiqr fu k p.a.; rrfuq r

I qr.d fu k rri+l qircrqr qo\rfirg qrit e-Err iFr .rfti qrqr qil?i fr |

Atkqd wrq r gftrNtfur+ qirfiftq flrqil +Rt Tql TA w{ s{6 |

ft-rn ------



ka q"a-qq .rrirrg r

rvqr t-d ( fr€ k.{ ditsq+T a1 r * vftver y rd i zrai qftqq Eir qc+}

fu F+-{.ri qftqq g{r (c frgd ffi qt€iilT dr(A fr}{ kc<-t ksde-ard O
qfr qaqq e=1 Td r fuz-qr +g dc r ,{t€ Fra(n hqil qq( rfu qr P{€rd

elffi rqr<r rr*q r rcqre frqns-Era cfr &{ r

++

Tcrq

i{+A h"{qT {* t-f, r ffia ifr-WT sq-n qkqqcr rfrqPc-c qni s-ar6 rRrsq

t-{.qT efir ofu A TA {tr cE{ nTq r

q-+i fu{ qar+q rrfi:

{6i hqd cftqrT f{T xq-+i a r trqra gqe-ar qrii .ilc l{@t rr\r( h.f,{ sard

tr{ .ff,sq aqir qq-d 6 1 +rft r{-fldrqT6 g<T sffi'qT ffiiU E-€ I \r.F-6G E@

r er+1 ard t-q cdrf,r r i-e Fm+l qr;f,f.fi 3r4tu +"c E-€ q-d+1 q-{ns {&
qq r frfr sTk ffi{r qfq Fqlffi 6e r ffi sqcer rri s-* s+ aft'
cftcr*n e-qrd &{ r rq+A qffi +.q arc Wg r q+fr cftcr{r \-dT-{ qTii

s-ar6 .rd Et{ ,ifu'rrrqer (sqnrcI) rt{il q-i tel.ig r zre-ft trakw s-cf, r
g@furT qi-i{ Prq qrr q1l

t,rdfrfE ra r
qfiRAs r qrd{ {f,{qi Tqrd

qo ffir+



frqq r{q cftwqs +-+<'n vir+<in fri r

ffiI e-qr{ efi-{.fltt a-{i-irrfzl qaRi 
I

qTRZIqT

rrqq 
"c 

./e-oT;g

.v.r4
€r-4

.urr}.55

1 ket eErE @ vr+, o t{ fuer dqr{ q<r+i {q4 q-al qg r.r"Ir q6, I

ildR& c{: Q

giFrqT q{rdiiqiFr hrrq: o{lcfufr +i"r = q{rsffif, +]q q;6' I

firdfrfE Fr: i
gzFrsT qgar rIlsr-rl.trc af+]qT qi<T qTkq,

W4r.T rrta< p: Sin I i Sin R q") ftrrr qa r

irrdfrfE rFI: Y
qrft'.fukq-+1 kar<: qr<t cTftcr {qr\-dr *< = 6'iq,6-, crffii +m

ilrifEftr: t
,i-dr(gil fflrc v/I=Rs* fun 6q r

(

aa7ir?a:

m,dfrfb: q
E-{i-+1 hqq crfi'cT e@ wrcqrrrT, Eqd-+d = k+.n.fun qrffi +q (a r

fuTr< ql



v<{ srrft
! Principle of Physics - S.K. Gupta, J.M. Pradhan

D A Text Book of Chemestry - J.S. Jha, S.K. Gungluni
> Botafiy - Hill, Popp, Grove
) A Text Book ofZoologY
> t{frr< ftrqor fufu - tq-flT< qft-sfl

> hflrc g-A-.nc-{ Frtftr+r cr5-s-fr-q fq-€R +{

ql ftTrq



Teachers will update knowledge and skills on relbtm in sctence

curriculum (in and around), science curricttlum projecls and discuss

about psychologist view in curriculum development and their analysis.

m {rq@IT: { (tII.t: s qrar 1o Frta

grr{ $: f+*n qerfiTfr qt{tfir(6

wd rfrf+: wd {tgr qt5-ffic $rrcdf TdclT ftqft acr icrd ( FEilrcr PfiH
qr-d{{,c*rr wqFtrc a-fl qftgnwr6s t

ca: qrild < Eidl (T4: I go-el

1

1

vfii:
qq ffi-qi 3Filcr {flrFftf,G ftq tfrcT qrc'qtfi '

4) qrq[nErTr cr€f,q gtrR-4T siicH fuTffi{r qft|"-f, qq,

Gr) iqrf, { RerqT tq-nrq qr{q-f,-q-+T qtd"qqrdcqi qrr+rft ffi t

grcfr'
qrffirTT qr{qr6-q {trn-+l Fe{tdifrI <rqftr-d qr6rt-rdr, icm r Reft T{+-6-5qT
fr-{rq cr{ffic-+T iRA.f,qirT qr6rt-f6-F, i-crflt, r{rfiT{, qrdrs ?c, 3aft r

t $rurr1:
#d 1q€s,cr c-rq-fiq {trR-{E-{ft sr6rt'I (qR lriEru. ? TRM qr kg+I
Er<ffii i{ro.-ffiq {trrrqT <rg:.flc v€{r6i6-6rElfqr wqriq q'.qqq ,r=idq.t ccrcrqT

frrf,r< qrflfiTqrri"ft cftrt';flErd qzqq-q rridrq I qI6q-I rqr. ctilr1 r slt
mfi Rsli tg+-6c6r kmq qaqrffmr qrflT q--qm{ q\r6r qfidrdiTrofr fl*
TRM cI fq\.{T qTg*.s { United Kingdom 4T ;iff qitdliililE6 qzzrqq qit(. t

t

Y qEI FEIIFFIIII:
rF')

q)
{)

qkq' q-Rl-{

w+ nryr rqrrfr) r[{q-h-q grn-+r a'iun iqr+qq;;ft ad$q I

tqrq t Rqft T{+-dsm ftHrc qT6q-fi-q-qErdl qtsi-firt6?il'3Ttqrq"I

fcirn



t) Fqmt fuqm-{rq,

6)

s) wftrgcr sn1adc qqr{{E-'* Etrm.,< rl q'dr lt ftri-dr
> vaqnM if' rr*rqT qr-q1-An ftqt1trn_dr eT?i rr+ eqrsTd{ r

> (1116 '4' q66q1 fufl-q ql{{fr-q 1".lrr+r orFi LTNESCO planningMission

of expertt k\rfl gtrls-d6 i-ca errrg{fu r

y 6q6 'u' qIftrcl cl6-{fr-c {tnr+r qrft hdian Education Commission
(1964-66) t M {lnT{ 31.-{s1r t+rngsra{r art"r+nr ild11.il hwFffiT
tq ern-s{fr(r

qfus, {dr{ ( ?o ffiar
> ict-iffir fr-irrdq il6-+1 cr-5q6q o-+rft aqr< rrftei r

> qwr6u6qqr ql-qrn il 6firr 6?E eEqrtETE tca+ ernsTdlq r

> EH qr-qn;t +ftfi nffae?qfu y,,y qil+1 TFr6 qq o1-rTrt, 31rqil
eqrm F+anencm rfl-{ TI;i elT-sTfr-s_ ( wfrrkrFrllrl cr{q-irq ftqTq
ym'qr+] q{q TqkTqr +q (lTr* qrMr €{6ffi srifr.-ft qt
errqAn I iqrerq[ qqrfr-q E-6Tq r{qrsTErirr qm'*ftrteiq 

r

6-.q d6 (?{uT ) fuq"-fiil +fu-q-d
1 Lower Primary Stage (Classes I-IV) 1

1

.(

i Heigher Primary Stage (Classes V-V[) 1

1

{
i Lower Secondary Stage (Classes VIII-X) 1

1

Y 1

R

Heigher Secondary stages (Classes XI-
XID

> FrId $Il{ilff LTNESCO-LINICEF Assisted Science Education
Programme t cr{q-rq {arrdr dltrcr ffi( rtt+T $q Components
E-6 +q wrl\,"r6tq I

ftY i;rf,rt



rT)

s)

9-ql{66-mrg cfffi eE-d rrt qrrrs-{d-{. { tcr{qr tr\-riEr
9-q'Tq66{rqTtqr qni ft16|n I

nqw t fre{rtr fram qrqmmr cltftnqr(s: 11 qo-fl 1 fu}g1rrwffi r qqalT qr-qfrq{ ftEr1vnel +ni qri ern-e1il(r
1. qq5 '4' qlii qrt+cqT UNDP { UNESCO +} q-aqtrrqr hstitute for

promotion of leaching science and technology (ISPD +f {$ q?s"-6-6
fuq qrng=rilq 

r

> q{a 'q' er{ United Kingdom rII R;EITEi"T T\rdl- t{flr( qi6=rfr-{$q
Fqrom cffiq-flaT < q-c+r tqqlq-dr6-6 trer ilns-trrq. r

> {Ta rr' il{ iqmfi qer{Tq{ rr\rdFr cfl-ffi fq-*rq qrqgrrqr{
{ilr rt=i rririr qdq}"{T t'q mn-s-{Aq r. -{ saa"e 6qR qttqi' v6rra orffi cr+q|ri s-*q-d fit iln€

i{flrq qra.q-ffifl-t {rf,{qrEsT gtrTr+-r ilfrr d.+, ?srcr qr,f qt
qRqfdflE-a-i d TFffirmTEriqr sq q=j5)q 

r

srttqr: (f Frler
sa-fi qmsr q+riffirq 

r

t.

\9.

r$nsd: (t ktc)or frqrfln {qrdffi qq-+r cfrd-q-{rf,oi +-sft kdn ***rSu
{"crR-6r cnffr qEq},T rt+T 6{. ?

luduut: (1o hi-a)
errwq,)ir qa-or TIil. cer66 ti"i'_ qt i dl qdtg q-.lilTmft q-qrgq +-qitf,r scits-f,F
k1q-q ? *-& tra'qr,frer:elt car dr"ft.qeqtqlr @q r errqrfi t-+q.r A

tq fli4 ------ q{

I



015 qfttd: iqrfr{r F{fl( qT5.[rd,c $rR T {rr{ frfir(

ftI: tsl

s*q:
qq ffiEi rflCf (flrflrftfis h+q E{rgr qerrl qTd{ :

EF) iq'rf,qr ftTt{ cT -6q-fr-q-mT 
trdra{r s-ff,F EdTg"I,

Gr) tclqqr f{flq cl-€'ffisr {urasT 3{rurcf,F q<llg"i ( ddEtrFT rFI,

{) qriq'ri'qft}e{qT clzqrq ltlrr+r vhuas-+rt qq 6{ ( t{+fir rrd I

sr{fi:
t{qrf,q-<rrfir (Fe{r l-1o) h*m qrarrrq+r cffitd {ffitor-do (k.q ?olc
tfu lotc vqt, fufr;q ftrqrT i{rfrrrmT sfirtr{tro {' qrszl?E-q dqT crErsrstt

korq FTtftmT, ?otc, r

sffi:
1iefu( il6-+1 td-f,rq qr{+-frc-+i soqraiqr+1 sr+ td-flH kvudrr qqft5 vn,
emsr iTqr ffi t4srq ftreTr 3{r*rrzskf,fir qfua.frr-f6-fiI kS'ft{66 3lt4fi
.Ftds t

f{qrrqw(F:
(qftm ilf,dt fq-flrq qta^r-rrq;I soa{/6T-Ilqi qrr+rft 

r

kf,rc ftqr{frr qqt+r-d lFr, "dRqI dql ffi
qrd-qzq6-o+r qffi1TrF-+T ffi om+rft r

IFI.I: 1 qo-dT 1o ftrfu

f{Srq ftreTr

1

t

{

Y. {w
iF)

EI)

e{qd F*,qrfiTc

zF) q-ddF1ffi ft-ffi-dr r{6- .{oqr h,{rm{ rrft 9-e6 sT:-drt \'+-Cot{tcT-F

rqrok*, trqffilnffi r ffiaftrfil +l kfrc vt6-q-x-q-65 ths lolc ?fu

fof. qqr Frqfukt era9 ft+txT rfr qeqq-qzffiqsr rr=i q'ne-i:

tvo ffig1
> f\rerr+T rTkq v|la-65,
> ftTeTr+,r ildrrd stqrfro,
> h--f,r< crflfi-q-f,r RlunoT g*T65 G-6rrtr{arql),

> t{f,rq cr-6{fi-{cl hfte rrftq+r *rrs G-aficscffl,
> q-dfi *{+.r qqk{ra fu&rq s?arfrs ffi6q<Rd-TtIT),

> h*rq cr-dq-fi-{cr 3inih( RTeTUrtfl+rE ta-qr+qrq-as,
y atfFa k+rg sq-der+T qrrq tr-erg{) HP"re-szvqqrrs

kf,rl

1.



Gr) ffiqrfl-d'{a-drE qT-qrFrr q6qr q-qtdrf, ilr+1 tq-aF
qfu-qt orc, qrurT iIeIT S.rmT *{Kr qerd6 fa-+r€ rli 3Tqen rrH e rri
{-tT EiIs-( ,rft {o.rasqqr hd ,Tftl T{f,rrilsyqr yqfi-+rur rrt
E Tqan I rRo ffiet

{) 'qrdqrr-rr k-frrfl+T *oz:r".rn-a-o" { "clqrf,q h-{rq ( ErqiEqn qtfqr'
qlqp.ft {r+rftf,o (TRM qr il'tdqr gar{r{?rr{"-{r6 qarqq defl Eirs-m ]d
qrrs-{A.t. r- (1o ftrter

Irqrfi (1{ Fr+d)
:F') tria-f, {fl}rrrftdraqni Eiicrq kilm qT6p;ra hqrQftd-6,qr qtHr rtl*

ffi 6r*fi-C (vertical sequence) (6{t(t {6,Tff il.IR rri ergffrg. r

q) eAf, e-a'qnftr5,erif TftcFT qraE5q k6rs cf}tr.qr+1 vfferT' ,Tti

q.

s 1emsq (1{ ftrtc)
qs rrfl{ erm yqr+flft ErTrs( srrt Tffi fr'{-€r qeI6-G d3I( ? g+-q-{r
q-fl4;rffi rrq qrrrr+drq I

frHr+ qLo



q Ttf.fi{ff
icrdql A q. Roo\e qI srqrd-q fifrilfu Brqrml *-a-ql {tm .ri a-rcr fr'Fr;{
rrrrqql fqrsrr{qflft ?fl'?nrrr, +q-{r atII sfuftr6-6 116"I rTq r ffi
q'H RFiqfr-+ qg r ft effic{f,sdr ffi{ilsqr cfr qrurfu{ rrg hfrrq
<rqqqr fqTeTror kfutl qerro-qr gtm dlrqdr crc-;u r fi {aR rrqfir fufuu

cffif,{^qEt cfr gsercq qrq qt{6 r q?isrq arrrq-or f}rs{r

qFinrzqffi ffi m-q-+ t{qr -F{sT( @ e

*a: furq-or ftTeTr e{rqtrrt6-6r sftr+fi tffiqrs; rfrft{rq qrqi;

hftrq qffi' k{lq{tr{qT fu*rc fueilgq{rhll. r.el

nsRT q{rFG sdq lt+r a1 rri +Jrdsai ffi snr+-t+qr 
-r+sn e1

ft) tW Ann qIfiI sTrdrr - 1o1o tfi sedAar riqrfir ftGrT - qo$1 3r;!qr{:

cr€a.q tr-{ {e-{T fus{do ilsr*+1 vsfu r qr gers-i
q1*'i.s, q-i-d-+1ft4Tqr q-n-fiT{ ansi ffi Te.o-nI fl-S" f"^ff
,{ftqrT qrdrurir+1 ffi ff{rT+T :rt rrrmfq .ffi (rtrqr-E cic
qz-qrsi-d, qr* Tqrflqnrqr qcrkfi qTcrf,rq, tet < <qla+1 e{rff{-Til(

ei-s r sT.rkf, cl -Eq-fr-q-qrz 
qfu-{rd €qifinT fuars rRrqrd I

fi-f,irqd-,ft s-{ir{Er {sffiT alrs;r { {6ffir rrr+qr arsr+r hfufl
orror ar+ atfql fi.Iurtc{r kar< 3fi-dqqf, qd 

r

qtqn grq+l 3[4wr+-dt t dwfuq-.{fir qrqfu-m t{flr-f,q rofrT :-xt +1

vlea < om+1 $t rri-{T qTftr qrdqrxxr .rt kE\'+T t4v.{rs q+n vq{
qg#r rrkqcEi r

tlt qrqrkm tqrefl .6-firr{

6( qrtq,,qffi {rt 1r6-q 1T\r+1

tutu rh.{.r
qr(I*fi q-,5Rrm

tofr rks.r

1 {Eq fqre+t qiw+t qrrirq - iolo 1010t1?t1 lo1111111c

1 q-sifrq rr&q ftreil qfufr - ?olc iol crl t?{ ?ol clll
fr BTrqtrr

qEqt *m{r
flrqi

?olc ?fq oll
srq { q(Urqr
qm irrr+l

Y qn& gtq ft1eil ?df+r[ - totq lolttttl 10 Y olYlq

{ nftrq fueir il{Fr - lovs 1oY\ellttl Y ioYc,tltli
q Rren qrfr{r - io{v 10{Ytlt1i 10{{
I ftrqrq.qnft sErKft'q +rriqfufr - lo{c ?o{ctl t?1 ?o{qtlrl l

fi-trri

nfuq ftrmr qafn-qi qfq-qT - ?olc-li



(l) kflrq cr.+ftT6 e.r"q+{, EflBq r sTftftqE ksm(i) $ITITT - rrrflrTrsr+] emrrrqr ffi Trsrki 6-*Frg+
wi

lvl qFro - qrErrtur ftTq-d{F { cs-{srff{
({) s*q ftTeTr

rol qm krrq - gqft, qrm qorsi dR-+r, sr&n-& q.rngi,
a{€-{r€ cffi

{q) rraP{qiqiFnTr - qtq aeTr eft qarqzn trrq-{6 B6qrgn
1rr; T€?F{qirf+-fl - .FqgT n-+rt rr{, grn EnTq' rqr +<?i f{flq
tot eftrc+-ff - rs Frinr6-{r, H-{rf,{ E-{r, [trE-dr, fdrft
(q) Tqtd r etrsrfr
Fr) fr+-q-iq
rsr qlkil

rs1 t1r;qf+4-1-v

r+t srrfrft6 rqreTf

(q) +ftq' dur arra1ftq5 fuqTr

fi hsq-66 ffi eT crs{qr wq-4r_il@ rft anun ffia r ftffiq-o@hfraerfr+r{rfl{
{zmt<-o1 | q$-ftrtw+1 fi-+c arEtrfi rsqrk+ f\i+ntt qr+qrfu-ornam-*
hflrc, e-mtd argqrrq ( sreq. fuqq-qr qrilfirft .ri ++T k;a r lsTTr-{+1
et..+r+fr ero crflfi-smT n+m qdr,-d rfi q* kq r srsrfo-fi
oeTrql fdrf,H.ir Ere-d-+t qffi+'r qErRoT cr{fu-m qarrrfFr[I frs ?*(
Ts'fr qrffi, f{e"-+], lM r Trrriar q<EFd q&+) frq-{qr qTilR,i
qcqrq fui{ r qci wqr+rro r frfliT ETtdft *"-+T srEFfd-fi 6--rd-6qr
k*m anrn-r. r krr++r ryrq-rccr r-qe-+} rr0r+i ;TH { ;ffi
3r+wrn qrffrff+} Rrerfl * er<rt qrd ri qr f@r qfu-rrr eres,
{$r< { IFTd gn<rr vts *nn r fu BR;nT { sErt {r+iiTfuwR iri {tfi-dTg s-drg ks{, er+rfu.rqrq-+l HrrqT 

-ftEq?T{ 
qrci rrri

fuqrcal
al vi.r2"*i TiT iTiETE i{r.ir{m ilm rq\.fir E.-.lqr drg t?-@. qH +eil - qfu-q-d sruq-ri, slcr"d-iT q-{E{, qrrrs, wrq {

4(-66
. ffi oetT - qq,rg qrpa.qr r6i srff, yrttao 3TEry{, qT"dRUr

gifrr, gnftlrfi grIrIR t reilEr ij-ffilrq r-i +.rq. ffi +tnr - mrnrur srTftta+ fr-{rt, qlfu6 hrrt, +sc ( a(
kmq; am ( (trr kf,rt r

hfrrq q1



. +'n 1ffi 6qTrf,5 -qRi*ffi rntn<qk*m, rrffi+m, dtwtq-firc,
dkr c-{'i fr'-arn', Trlftrrrr I

ft qrernor fM uera kqqqr e-6rEA'q- qsA qrdf,-fl* ffi qqot
qffi + dffi?,ilR | fu,+l qr-+iqq-+] qrrr+fr r lrrq+] ?r+Tr+e ffi
s+ ild Trr *qt ct<ri t-rs, il qtotro 3[ETR t s{+i qre gflt++ s-efi
qrqoqTi'frfl!-A rt-s+1 qrqqr{f,r qts c-dr qrlsq €tfl-qr krfi-q t

crqFrt, fuen (tHI q-lo)

sRfiqr "ffisfo+ ftTeilal qfusrq" wqt{oerf,rifl afu'+-6qjn f,rff{ta
qflrqrq6{6 k{q-+-r s{ rt{-d-e- gw qY ( qt, iqrqar iqrar arfirwl
vffi q-{6, ffiqrfi rft{Hrq aruil 1

nrarar qmnq66i qff-(,r{uE rliqlTqd {-{fusq 3{1fo fiqlq ffi'
smrtilfi qt:trfi, q-q]-tr.sdF t{flm, ffi, q-q}lr-.sfi qftro r qfurm
srttfi t{5,1-q iTtE qig r fi M fr-ffir qrfir{-+] sTlrt{t

trrd"1r6ffi qE-4T, rrrffrq-+] ilFr ffi < t+qqM q-qfrr,

qtftGt qq6R flfu', qrtrudl enwl srTtfrm, qrcfu-m t qrqilr-flE-{ft

|ffiq-d siron rrceR t

Edi.ncqa kflr+qr cr.{filfi flsffr { cTsqfl, qPfr+i e-+d r sefu,
qr+iilfi fuTq { Efir, qrFr{-+1 s.qfu rqrt-i ft-am, qlfiffi q erqrk+
sr"q fffirq, qIk€-t6-+T qftqrrcr rdrT rftq+T ffi-+ kur<+r +r4 t

ffic-+ tlr66 qfr r q;rr.ri sm sfiHfr( rrq r ffc-i
f{flTTor kar< t qeqrds mn 

"+ 
qrft r iq'q-utfldi qft t++rs q'S r

M hs{cr sTr6r crgr rra Trh, $-f,d6-A ffi vmryw r ffir+
frrdT-tr6s-+1 qrq-s l=ffi 1 qrn ffi-5oa;r sfl{dr, sq+fl, ga-m, ufrr<rt
3{rft sEffir ia.+T-q rt-iqd I

fr s?sq grr rr=i mg++-rsi ffi6 dk+tElz fi-s-{ Era -q, dt

Gd, ttffi ffisi+1 qrfii rq wiqs r ftffi qdfr 3nH]

ndurdl'orft r entrq 4q-em1 qlqs-fl-irc-qcEi r ftrfi'c-o qr*n g{rdT

grtr tqtc+r Ysr€ cmt affir t (<{fiqT t+ir*ni "qd fr TA {rfu(
rr{qd I

\9O krrn



ril

1vft Bf( yrftqrr+r, aqrzmsrr€{, dkoqTr.{, Tq-rierrr qrffi q-rrq-rrrrr
fuarFTFo E-dri-€E-{ft q-aaq1 q;ffi +qa ,mm u1 r n<}-rrrcqa
f{flq q-d s-{c qpi fu,qr-r ltr*c' I aqql ,qr+6-tr<rd d&o, q-qrirs
qrs{', 't-rr"qrfh+1- Frft.a", .a-qT srqtil{ ffirn-a-{-eTi gr*{tl ilqrsq,
q-fir frqd frq-q-f,6= EB1 I +-ft t4-{r#d6-fr qrzqftr+ cr6snirtt ,iA" *{
e+rfts+' fr-flr' Tq{ qtt nrcfr 3ro qrqtq f}re{r+1 <qrq F{ Fr.ri e-i}-6P{qrftilii +{q fi-{4{q-{ fffi .r6rs 'f yE-6tl-i 3nmr <rq E I q|t"t $i4{ qTTft+rf, t{flrq { ckct qri E?q-f,fiil-{
qlwi r e,ni-+.rft\tmr frq€6= Frq at: ,
. +eil q: en-fi-q ffi {ffi erraq, rnfr ereE, fcqr.fur. :F'e s: f4 r fuqq (Trrli k{r, qrd, fcqrftr. 6q'10: T{f, 9-*{rrcrr6 kmrT rqqilfufi rqr€T{€61-aft flr;T, qk-rrd

glRq-ffq4ff {ri., cr.{fr-fi iq-{q-fl6 r crftrqrr€{, F.qrfrr

ffiisrur {rqq f{crr (ffi 9frq{ - iolq 3r$r(
qTqfo+ il6-+1 k*rq qrdq.rq (4'en 1-{)

IIFI i6,qil

"hmc r sreq flren" :r<ria qfu-rro qs'E- srft{, +rT, q-e, s{fqr, 4rq r
qrn+) Affi.r't <q I q< ffsq1 t qtr+1 q-f,{ 1v'ffi q.rr{r (
Awr5<i uq I Tqq-+1 f,rt ITET vT\FI r

ffi owr
"ham r sreq &TeTr', ar;a-rin rarea-scqqft qr-ff qsrq, $r+i qer{,
e-fiF+) elEqfi, frftT krqr, cj(, q{rrs r drE6 H, 3{r.q.S{sTrfir
hqq6o sn6r qtgt effi vruRrr 4r-{ T+, rrrq-f, 6ra, g.qTg q.,i.Ti r
k"[4r gqri orqsfr qltlRrr mq rnret, +{q--+, qrt grqR rt{Ig,Iq_d
tri r

ffi tqr
"t+nq t qreq flTer-" er;a-rlo mtnrsr aTfi-{ |ffi qrdr crg1 qrtrfl+l
art-.{i fuBrq gnrr+l qrq vra, vra fuftrq fl-tffi qrq-, clr{ .Rr$i
{R-fr{"--df ffi r ffisrq Ertri Rnfr gffi qrartur rn rr,t, frk+
RTsi, hErq^qtt-€-{r, ffi, mft-{, +r@s 1ftryffi qnnror"qra qI,
arqrvtfi r htrq aE6F-+i TT ?T16r crq, 1tq--r-q am r qil{6-6d
{rrrd6 qE I

h-{rq q



qlcl, {Hr
'k*m t qreq ftreTI" er<iin qqrq{ qri qr-ftiri q-fl€ sr-I, rqqr 3Trgt

rro-+1 lffiqr sr;I, sqrssqr+i f;Fqrqr qrcfl.rrr ryr qrdr crgI,
<nmc trwt r qftmwa-+l r-6€ qra, +qt.f{Eqr ca-ei{ lri t
fta-iTasd fuftrt ord-+srfi-fiT{sdr q5;qd il{ rd r

ql'a't mrr
"P+rn r qreq ftreTr" 3r<ri( rTqrdr qrr{aq;I nrc 1+{qR trfrrr qr6()

rr{, ffir hk qffi 3IrEqqzE{t qrdr qrs--a, ,r+q,ir ilr+1 rrt rt;!,

firrt sqt BT-€Ro qET, ktrqrd 3fl.Fir EH hin qranr +-sft

cr*is{., qrffffi+1 sriir+r qliT zrcft q-qai Etqrfu e{ril{- rlTqrrur Y*rrqre
qTq qrffi g6r{, crffi q,5Tg, t T ffii4l rl,'@ tFflITl4T f,r{ ilq I

nvfm tqfft.tr: 6rtr€9rlr cfi st"q isq, qTsrrur qr'imr r;ilfu\rrr srsf,o
BcEr rrt futa qr;t r

6161 qff*r: 1t ,fid-a qt rr hqr 1r t-qr vt erriFT, ftrffi 6RUr,

qeTur66 r qfrt grqrrqt qrq 
r

,
qrqfud ftIHI
cr"ufufi fuqTr 1 4fu1 qrd { dr rs qrrql affia r

EFr zFeTT t, \9 7 q
q) 6Hr 1, 10 ( 11 (€!q qzqfoor

fl-qifiq {kq ftrqr qfrffi stra-<-{ - 1c,'i; t qriii"t {dqr kq{rtd
6qET qzrqisl ulw-5's sdil-o rrmi d '{i qr"4fu-+ n-a.Fr xasr qt 

'r<m
u*"-do sdG.qtf,r fu r q-s qcrTclql sdiq rrqqit qrqzliel 4q giFR 4
'crqlftqq feraTl falTltrdrr rTfu-{ T{i-{ fus{f,r
kq)ffirrc+1 fusrt{qsER f{qR ,T{i 3rf{e-u-E ;i,fi qgn.rc rft rqfrsr-ffiR
lrt srq-ffq arqd" r q-s sftrffi t+nn hq{qi qr4'clrqqE {sc-+Rn

ndr efu;a l

iE'Sttt,s<cfrl FIfuf,
tu@$
isrft 1oo
,,r-{ffi 1,,o
qiqrk+ rn 1oo
fiqRUr e{dri loo
mtk{ f,elr sreq f}ren 9oo

nc+r +i ll-+x ,::,

\9? fi-dn



* Tfi-d, fuT+-er, T.q-+!T, yRfur+ f,rq, iqr.e.drd q-q
rnsr, (r{dtiH-d 

r

sa qra[frfi*t e{fuf,
'+'+.i- 'Ea,=t*"* cFrl-6qrrr, q-+tflTf,rt, a-osrrcr, qeiqr+r, iqrd+}

H.,q+;-1g1** 4r q{t'T, 3r.sNr, hq, di{q., fuiTqf,{rrq"lcLq qi Cqr r

lq.lq-n, ,ild, qdnifi, 3-q qfopa 
1

r-stqq-d i{rrq, 6rt qfrr6-q{, f{+B-{, ffiq_{q6q, fi'.Tf[fi gfqtrui€, sl.{fr-m q.lB-6-q.*+, **m_" +t""
teTeTr, iltkl.Ffi |

q-g( i(, qrq, qriF-{sr, q}fuq, ffihcq I

'q'Tri-
'.r' T.i-

'q'{.rt-

1,{1ot6'sll,fiTqffi
9M
f sEad
I a-qi_fr
Y rrfort

{ s 3{q-4I u era qt fr-
E enqn cfuq+i fiiqTe + r u uet Ei g+

'fl qrEflfrd Ert 1{ to rgn
t ffi+sr{d (lto+{o)
i erEi-ff
i rT T{tqra 4+ qo,
Y, :F'{ GI qEi d (s

'e'$qa Erf 1t qo rm
I q-q-{ 1q r{iqra a-i q-+r

1 lqpft
t 6{qq=hrcd$i

1{o
{o

ioo
100
loo
100
xoo

loo
ioo
loo
Roo
100

too
100
Roo

ftTr+

100



11 iFEtI

1 3{rd tqqq ti ftq
?  qrft
t qs+ft*

qoo

loo'
ioo

looo

* q q{a1 frnra ,{Cnft kqq qr q { 10 oemtr 3{rwn qH a 1q ili"t1
F{v-{q?i \r+ |

nkq ftrwr rdffi d-fir (1o1c-l?) qq rrq crqR Htr'f, fi-fiH ct{5rq
r ieqAor frfc-F"nqT qtrqrfti{ d tlr\r+l klrq qr{q-fi-rilr"=ard 6rdr

tsmr fut lotc tfu a-ce-qs;I H{re{qi+] k*n ftrenqt *-fi we-+

qreq qt#-q rc+cqqft *'fi mqrftrs ftrer+rc+r eTffT ffi trRM)
cr cft fufleT 6{- t

\9Y kdn



{rd {t{6': r+ffi+o ffr{ ffi T T{c rqrH r*ffi<lr qRUn crd-Tdq, rhrfurdffir r Fc*n Rnrsrfudrs{r ffi{r

Hmfr'
ETii+d, qrfit{ (E s{a-drc grtr, i}ru+ *erq|-{l-{ftcr r?"i1 6o ffi r rqjrqri-+r teq-r$s-E-+ft r++*rm+" ne-dr-d l

T4dqrt;i{ffi k{ t s&r*rft *a-snrrftqr po-s\,-+T pq-{ ffi r rE-J rqr.+fir F{rdrd-d6
3rErrfi rlir arrsa rleiq r

qq k'qrfiilq:
F) k{ fuTri r rqa rqri-+r c-+Mn-+ urtun r fi ?rRun-d{6-+1 crflfi_c
dqT qlerftrfi +q-{r hqiur r ftre{or hqr+qrc -E--q, rfr.rqT ft* {
s-ffi4r+-.sr r

rqt rtqrditrlC'
sftrenff vain.flq-€ *c+nwftqr @ h{ tr+rt r rq-j rqlH q-nffi€
qrG,n g+'qz4' ((qfti 3{rrfi rr-,i erns{-dn | (1 qo-cT Ro Fr+e;

e-eqnftflt s qf,qr fuIry1 ,t 
^EiE 

vqa-dr€ hqkfu-d Eet-rscln q_€-dr

ErcT dffE-q d(II TlqEFr{iai HqIi h4-ld qrnsn-6r€ 
I

> qrdqrfi-q hqiq r tqq. flc-qFisr erroTr
> *eT&rn +q-{r Frqfur r fur ffi emqr
F ftrerur h-qr+erq (o.ETriFr r bq fffi ilRW
> qra:ffi-c hqivr r rqj rqrdr qnqr
> ieT&rfi drEnT F{qilT z r+a rqrizfrr qnun
F ftrerur r r+i rqtffi ffiofi

ffi: *fr' trrr.I: I qudT 1o frr+e

1. v({rT:
Tg ffiq;I r,rf,qr vr.Trfrris p{H E-{rqr.qerq E-.t-e,T :4l q;ir+*rk+ if,{ FTq.ri z rqg-rfit+r c+AFrfrq, qrtun-vq cftkd fiq) *erfu.r+. +q-{r t ftrryqfu+rs PtqqqrqqT ff ;il,".d

1frrr r<e e-rfrrrErt er+rrd 6t,rr) fr-q-qTT *fh+' arlzTRrqT ff rnr"#s-a Fd-rr q\r+i !rfl6{u66 cril Er{ng{ I

I

Y

t

I

fu-rn s(



> si6 q{ifi?i ffilqT k.flI<T qR q-nffid-m-f5-6r fl{qrd6-d ?'raFm,

rrqni ,iqq-tafrqoril cTsq-rq ft.'qiur, frrer-+-drg qlerftro *d{r trqirl (
ftTer"r f{qr+qtq qr-finFr{T {.ffi vflftT 5ql-id rli q-<riiTE qrzFrnR

nr* ecwq ( q5-+r{ :{Trfs a-ard-{cri qaE( ffirrntrroili
ildTqAq r

> .i-qrceTrdnr RTf,fit"i ffl{rq-{ .rt I qrli{r qr-qrq-fr RTd{r€ qqT
@ 1grqr'q-d-fi {-dlrffi qfu-rt( qr<'n qrcfr 6rq=cr fuq
qrrc-{6}-€ r

> q+fir ?rR.Trqrs q'ffi aqq-r*z qd-dr P{q,{ frr+rff sK-ft-+.pr+r

erftr rqrr rr;t i6nfifrq r

> e-.tm agt-+i qt-+r{id 3l-q-{t+.qf,dt, qtqadi aqr v&co-+1 \ftror
tr4i6 .rft Bflqqqq. $fir-a ftq-frq t

> s frZ s-[dq*qrc q*q a-qqr qsa s'{rqT{ 3{-+1 qr+} vfter+ sqql
T+{i1-a rit e-sn {Tnrrtffi rq1ffir sften rr{'ei t

q

\9

rrdrs?:
riqr6r4-+i 3{-d-d-6-{, T{5*1 F*;{ s=-6 qq-qqr+ R-arrffi Wts-t
rr{fr{ r

ISQcsI: 
-_=a- 

{1o fufu)
vr+r <-+q < Em rr=.ivi qfro-fircrtqr q+s-{r t-darrttqrt d-d iln€ Ysms"r
M a{rqTff sa-qi (qd{r .rtd(l

\9q fi-rn



q T*fi,msft

iF)

g)

TT]

s)

q)

E)

q)

ffi ftETtrdl Enqr(qI qRur

ffi f{aFi-+) slfd qE-€Ti ?rtutT Egocentrism fr I Egocentrism +t qfqH e-{rrdr€ ss-+i 3tTc[+ EM"r- dqr (m id *A gff-*
EIl-{+-a orc-+l t{rCcT ?.riznftd c-Ti .fl+ irrezai enurrc.r rn<"n iqr*U rq*: qrq+-& wrqfr t{riqr t-6.+1 Fs-i-ffi *grqir ful $rfl (ei I

qrFF h-atra6Tqr €qtrqT a6-q !fi G-{-+} ckE+qr tflftr
6qqT qkqih rfcrq rqrqffi6 k{r€ ftffi qlu1ql q6q 1

lW eTi?,Tr.TR qr*a wqd h-qr+.-drq d, w srfr s.ffifirqlffilr Yftrta'm.rt qtn rr€i I qTiTrzrrurt qTeq+i RinEqT slTrE crts r

erdfi g-{ qtffi E r gffi E, qTfur--fiR *r+1 64o *,
qnieO m-qf+-qm EFilzrruRlrl nml ladopt) CIT-qt A r +r+f+rurqq ftrW+r
drftr Erqe-n srfu qrqrq { gqqi..{h6-d rriE r cql erflrEE-6-trr* r-6nTrni

ffi k+,E i{dr<rdr ir+1 cE€Ei ernon qtq-{r (scheme) el. r clqqqrq 3r{eTr+T E.qr66.A 4'-+ s\ kcr ;qq-qr; q-qre. gq-qr rui r zt*
qT$TT fiIT€E I

Efd-+-+1 ck's-fi h-qrtnqr.rrs €aq;TrqT n-ftco r+q-+T q-qc_ r fqftrq
cmfu'fi h.-qrd6 qfi B{rc(cr rrqftro Eqq r

rraur (accept)ftq-q frr ar fnqnfu E-q I P*-qtq.-fl.q qEf {qr+ 3TFl-+
kqr{rqr 3r-S$rdEi syl6-d ,r{g[ | EET;1 sM t{f,rs qrr€rt .16or-Ti
er-rdr r t{qR.ri rrfu qfr k+rs fr ur-o r

qr-u-+-# qrdko ft-nrs fuftrm- & sTB r q-ft q-qrqri ")l qqrl-a,

rym Rra'or 1 gf-{il Erf,r{{ur f@ A vt q-d, .ra-eflsrd q-+i r,l-4RTrqT

rfu q=t+r *R m ffiM vfr 6'vro 1 6( sr{ffr+i rrfr rri EFr€qr q-+
fufurai,fi< r

fu-{rq 9\9



a{d rqr+fr q-Kls rt6r 3Tr65f6r(fir k+rg Ka+T 3fiilraqr kfu( crdq-{q *-d{r
q=i sfu-A'fir ffi r q-6ra+.r kfir{ sq-dteT, qqftra k+r-{+l K{ { 6R-+'

Tc6F (tril+1 qsa r-q-{r k-6t€ rlt+r g1 q-{ rvu-dR 6 |

fi) kot-E gqqfru, qrfltt frc (motor skills)
v..f,q kdm-66: krlq qrq qqor frq-qFi qHm'qrscrsow'r

qrqru rrttgi- 1 ,r<ql q-Tr 3{qrq rRrgt r rrqfrro 8effi
zFr{6 iFi: cttrdTr {q-.d]ri 1ftflq; kffiTitq 1

til k+r{ gfdtou: ll[ttffi q{dr{6 (verbal inlbrmation)

1c+ wrftio-+r qrtr sq-Sr+i"r+i T-q dfr cEc1:t #c r Etm n-q q6
qW r q-+afoo q-qfql ilurft-a e1.rd t

qRiu( ffi w<{ira: rdE, ({r€ qrk h-qEEflq6{-,Fr mftr qr+qqm

ffi Eit'fl+'rg t{\-+] s ri qt Htq-€i t

{) fu+r{ sr(ftq: +k6 frc (intellectual skills)

fr-c-auirFrl c{q kdrc: rci-+ rqiffi mftr :rr+qq-+,

?,ilrrRw mqn6 ETfu-q rrft{e-+1 qlwia t

tqFtii;61-FEaFI: {qftrf, qs#l" re'm rqifrq fu'ft-+T qrftr qffi i
qTET qRr+1 nwia t

EI) fuorq gtrf,Gq: eIffi (aftitudes)

ffi cg F++.q-+] ir;ta rFiT{ 6+e qR sHr e-qt'r+T

ffi 3rmqr+' frcns 6Tk{ qH flqri I

ffie.rd lfr(qFdFt: ffitd .rftt diliTl q-qftra (s-{rd6+1 qI{frrft eIkT

ffi'fiid F{q-(6 |

e) futr{ sr(lGa: +rtr{ wt+fr (cognitive strategies)
rrrrd-drsl lll[c fuarfi: RxeI{qE 3tzre.Irrtr cR 6rt{-q qtfir +fu-+,

frq?S sflaqT ntrt* t

qqF[d EFl-(.FitEI: qrsrdr {qf+]T q-{qlEt" qH i qrrr

qrq-d flqii I

f{dn

<a-d rqli



qs 1fr{q: rrn+flPfi trl{ grr < ft. om@ r<Iffim qrwn rr?r-rfic, ftufrm
f"lln T ft*n fttHqfurrEqr rftr t

1.

ft{: qt* {trtq: I tprdl 1o ffia

{. P*r6 frarr-<n:

ttq f< { ft. Bn€a-dfir rfrffim erRur { fr cmunts-+i qr&Frq dqr
frerfoffi dffir Frqiur t ftrHur fuqrdrnq qqttrrrr qfr{rrl q.-a ?o ftrtd)

vfu:
qe ffi-+f sr<ql ffilrFft66 fuq ryrqr'<erc qi61 :

+) q-fr+ilrfi-+ frq -Tfi { ft 3hqrT ilR"mirr qftfuo q-< I

q) kf,rq \6q-fi-c, *sTftr+ +q-{r r f}re{ur frqrEdrq-fi tr trRunfrGdl rftr' ,TEt qi {dffi.em+rt ki.r
qt kqqn *fbr+ qqr-trqr fr an"nro-+1 rftr r{C-dr gEr6{urFF qrr {rirc"r I

ITTTIIT:

6riffi6, a'rfi+{ (B[ g{a-dr€ g.tr ftrer+ *d-qrs'ftqr {H trq' qq.{ ( fu
sn*m€r Fs'orscre-ift c-n+arft'6 kur< r

qdlrurft:
?,rffi fu{ * ftrem e-td-ffrc-'ftqr k{q-+T frq {q-r ( fu 3lr$q-fir karq-ro
qa-+q qtr qrg{ w-fst r

tq t+qrrqrq:
s) frq q-;ri r fr qrdrr+r q-nffif, qnun r fi qTroTrr6-+1 cr-dq',6-c irrrt

rleTftr+' A"irqr ft'qiur t ftTeroTk4m-drq vqrcr+fl tr*q r

q

:

Y

> var{Fftqr{ d"ilflqrftqT ftgfm +ti" fl{ r & sTrdq-fir r*ffi'"6
qR:'Tr \r+'T.m rrrqfti qLqfi r;t qrls{d{ 

r

> rrmrt-qrt s sqarri fu"{s{ Tft f{Efufu( T{rf,o-{r sr{trfi g"rs-fl
dqT vlrf,+rf+l Frsd H-f,nq ffirqetq I

> crdmq iaqiur z qrrq q-i-tzit qgutT,

; +eTftTq zirfliT fq-qinT r iirq qryd u;run,
) ftrmq Pr-qrq"-crc r5qTrFI frq Er+cdr".rnqr,
> qrdq=F-q FrqtlT r fr efl'rM qnoTr,

ft-{rc

ifi')



> 'qlerftrs ql-{ir hqtq < fu 3trffi".rRW,
> ftrqor t*-qr+o[c r fu qrde-+1 '.rRun r

. cE qq-6-+-Ri fuqr foarrcrvH ilrrun6-{deJ 3{tzrqq,

r-fii crd-{fictr-fiTii cr6.{fr-q ftqiur, fsrerafld r}fUrqft+ *srir'
fuqiu1 l ftreror Ft-qmf,rc (-qrrfl qrffi -sl rvad-qy qqg* r;
e-<ritrri qr:FTER m* ue.aq ( rrq-fiFni ?drrTfs q-6rc-ird ri qr
tr€ cfi fr-{qn ifhq, 3nqfffir ft ?rrrurr+l q-fr{T rr\r+T gqt6(ut6t6

u-+Et rr=i Fi{Tr$T6rq- I

. ii-qrca{rdRr cta +r{t+qrwr q+ r qErcl ar-qtn v{;-dri fuqr
@ {-{rqr r++ (.affi q'fu-{r{ ilnur e{r-3Trs-+ Flfrqr fuq
q"T53-iiirq I

. (H ffi-€n-dr{ sH udTs-"rErc s{ndr frqri Fr+re c$+-{ur+l
{rftr ?rqrr rFi qtrqdq I

v s$6 qf,+l v{.f,+l"i+1 ir4fro.-i-r-di, {dsf,dt aqT s&r+.+1 llrsr
kqia q=i+q 

r

> s frt ""{6q-iqz qtt-qrqqr cszrr[ndri ,i+1-rqr+1 rrfter+-+r
r6-qql T+fl{ r-{ q{n s{ffiri+l ,R-rftarul"sr s*eir rrtqi 6(r
{dr€-f,6rq I

> vrc?Fr?ia1 qaqr ffTqriel sK-fi-fi"r rd ercEd-s. r

lqfrcur: rlo Hzt
{ffiT (6lar t gm qivi qr6{a-{rqtqT \r+,q-;tt Tfl'lfu +m q'Trt Ysmsq
ki qFrff urql rq-AqT rpldq r

t

\9

qO ft-ilr+

II@IEFI:

s{6edai awf,rf,{, qrdt # cqffi rq-{cr+ qarsn ,r'iate. r



gr<rrfi:

5rftf RrfiE Rrarrfrf ftfrm E{{ qqi+i fuErt nrdr<-+} fuq qptrzr
hqqqKqr Akf, 6{ r ft qt: The Themes of stiucture, readiness, intuition, and
inlerest.

16) dTirfl (structure)'
P{+T-E +lri+} g-,rq s?sq siiqcqr sftI+ wn<<r+o wq drch fr
qt{q-+T iflflT sqt'fuq-dffi qi qTq+} (1ru E-i q-crr' {-+t hrarv
rrtg1 | ffi k.+Twnt d *qt :-qrst c'rT ef&q U cfu 3Trst

k+rrqr sre-ar eqrsi aqr qqs-flia flq-d-d I fher+fr fdqrffi k+T-f€-r
cteqrq q-ffig r a-tn+en ftreToT rr=ir{d r

q) iIFFf{I (Readiness):

T{ror 3iaqr qrq-m d q.F+FTqr arwn fra s* drrR qa r'ruti
Bro*q s-6fu kslefEfr ftr+r-c ns{f,T cfuqr{ qrffi r eqfuf{sR ftrHor
,r=:q-ia r r-+d TcqT q-{s+ v+.mT qrd-+-dlE d qf{ Pasq"< Fq-fldr
scTiF v.fir rrqq'r qfir'+ krrsq qtf,q 

r

II) qEr(flil (Intuitive Thinking):
ft-rqor rr<i fu--ors-a qjjfqqaT il{oTmreriqT.td-sTffi q-f,.f,r{A *' rrqa oqr
.{(-qrii F{ft r-re-q rrtm.I E Ti qrT cff 'rfir€I qS r a{q intuition 4rc
CrK flTqTt analyically 3iW+-{dq-rfi ,qft-ra lr.F I Intuitive thinking
er<r s-cF f4sq"< ?sT\.{ Rrervlrffi r ffi. Intuitive itrinking t
gq-qr+i q-rrTTr{qr a1 frqniql 3["dR ril{ .riB tTi analyic thinking t
.q-e-+] eqTqrq-+1 enqflftfi q-afr ycm rres r

q) EtrilI (Interest):
flre+urq fherai ihq,ftqT ftr+rEeft rfu :Rrq wfs r r{ft trffi *rq
elftm ilTq{ fur*effr qar I H.ertft6q-+1 nfuwt iqrerur lTq-qr fr--{rsfr'ff'
|aqqqEqtil+T ffiF-fi.qm qf]r4fu ffid EBi { €I qzqqc qt(<qt..l+
qa r Fa-rn r qftro i-fr qPfltlqnift gs1rft-+r erftr qrr *,.nzm+l fr\-q
q,Tq-{ s+ q6-R-sT f4flpftf,6q gfrraq;r qr3ffiqRqi wT?r6q-A M
3TZRR q-Et"r .r{ ctE, qr* {+drt E* il{r .ri .TtI ftTeroT .E T{S r

kfli - cl



FE{ qrs{ft
> NARAYAN RAO - Educational Psychology wieley Eastem limited -

1990
) Gordon H. Bower & Ernest R. Hilgard, Theory of leaming Prentice Hall

oflndia -1986
> Dr. Ramji Prasad Pandit, Teaching Elementary School Mathmatics,

Ananta Publisher- Kathmandu-2O54
> Pandit Chitanand, Method of teaching Science Bidur Prakashan

Kathmandu-2054
> NCED - Environment & Science training package trainer guide, - 2054
> R.C. Sharma - Modem Science Teaching
> ia-qqft{k+' isTeTr q6_q-iiq _ Roic,Qoic, io{o { lo{c I

> cr.qkfi Rren cr{q-fr-q - lo?c,?olq, 1o{o ( io{t I

> {fu-q ftrmr cdffr Rolq-?otl vlrr+1 qj-fir
> {rfuq hrqTr BTrM qffifi - loYR,
> gETKfu 11|q-q ftreTr ?d;qffi qfr+fi - log

cl kfln

T



I

$6r{ *d: P{drt frTerg[qr yd{T{Ir(r cfrfH rftr

016 qffir: t*rFffi sr{,rur flr il{fi, frf{{,r srcfr{s { EkE;ff sww65

IFI: qft-d r <H IIIITI: I Eo-dl

vfru:
q-q {Tf,r rqql {flrTFnfriE r+E;T +-rrfl qerrT E{Bn
o) kflr{ ftTerrrqr hflra qrm-c*r mftr a1a-ifi ffiq-+, sI-+-roT mrr wflft66

utre qq,

Er) aarftq, Erq{rT dqT ffiqtft6-F-+1 rA',T Tfr ffi++ anrnrs Hq rd 
r

rr) +i++r qrcrft66 iln'{k[qfrft sqzF-{srf,G fu-q ( t{frrq ft1qTsrfi vfrrr
TI-i,

Er) sdIrnrq-fi t+-qr+-f,rrro q-fliq rft qqrrflft fue{or.Ft r

fl{fi.
ilt{q +-f,qr q\-+r +arfd-fi SrFF-{urtE dqT qg{ft 4i"6r qp-{ft dq1 sIeI
qlIllft66

ge F*w+-<w:
+') ffir+ sc-s-{"r den {rc1ft66, 6i-{fir qrlrft r gk<rr++ft ff{Tfiil6-+1

airrqq+fi- gqq-q,
q) ffi+ vq+tq oeTr vrc|ft6-G,.oi?sr (Iq'ft r Ekcqaft {rqri-66-+1

r+{rsE-dft h-qr+qrq,
?T) ,I{-ft-+-tlr (qT g{EnI I

q

Y

(IqFrifl:

ffi Fq@II: lig

leachers 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.

(ItI[: Yo qref lo ffia

fs-trF ql

@a faurrem:
tr) ffif,t, srfilvr irfl mrrifr(6, 6f{+l fi{fi T qfuG;ff sFfiN EI6

tq-.tfr gmn-f, (i qra)
fiftrdF fu"ilq, rem{ F{flrq 6q1 ffias-asqaft lqfirq q6il6-+r ffi
sc--{m ffi+ s[f,{ur f,cTr il{,ff86 ( 4.iqm.r qrqiffi (* Er{fuftr



Erz 1 fu* ilqR rt;i qrrcTa-q. I Go qrqrftfo o-i-d{ ffirm ilrrundo lr{d
cri s-q]rr qk;ai u-qwq rt=iE]-q rq) ffi{t, srfior rcr fi.rd, ik+,r mm < {M sr{ft6tll ym{r

sq.fr fuqr{,,ilrq 11 qo-s 1o F+ta t
q-dEFftnd t qf,qT isrrrs{ rrft +i{fuPaqr+-;rqR sTqlff-fo t+dqT {d
@r rq]-rncq-dF tt-qrrflq rr;i errr1-frs_I

rI) cqfutur IF,II Etrfiit: ( 1{ futd)
r.t+ eqaqr qeqqr-qTE iltt qt+T Fa-qrrqrqq-"4 d C*-d, ftqti 1
iq-qtqur r<-o fit a-trg1.frq { er{ s6}TFftf{-{ri gqrr-dqr r+m kc
d'rTrgle-s. r

Q (rdrr: (l{ fui-d)
ffi+ grm-oT oqr qrq{lffi qfuaaq sgqd{r ost rr;i qff,q q-ft
e-eqq.rft qq (f,+] qRraT rtrf, rr;i .rrnsn-+s r

IFrSlI: ({ fui-d)
iF) fu-flrq &TeTsrqT fu-{ q*lTr.q-{ hqEF-dNqT 6s WE qroqr {r+*{. r

cr) lasrq ftrwrqr ffiq-r vrfi-iur dqr qrc'ft66-+] tscdtrdrrFlstiT;q.fim
.i{aq r

{

q ({ fute)lefrwr:
cs vrcr{ errli r}Tr+fift cr;t + fiiqqt gmrq fted( r

cY fE-dR



qrd qftfo: Tqr+q (Ilrft{c
(6'qq / f{dr 

^rromr

re: ffi r *eft

ufva:
{( $rqi' er<qr (flTFft6-6 t+n qilqr veru qiel:
?F) hf,r{ Rrerqrln qlfh+ iTrFftdI q6G Erflr\Fi,

Gi) (tTrft'q ffqrftqrc qt wrfo eore-+,
rl') eflftq qT{rffi (qnr{ ( vr-qt{r rFi,
s) 4-q 

-q-q-mr 
*-fr slfbrfi qIIlftEF a-qn rr=i,

g) ilqr< rrtfl qrqrftd6-+1 s-qtT .Fi 
r

tq ffiqrs,{rq
iF) qkw rarq
q) Rlflr{ ilT'ffqi q-rd-qrt sqirt-{ l BrmF{
rr) q-e-rq rri sl+-t etrftq ffiqrffi q* tiqirrq) Tqrftq ffiqrftqrd qt FrE<rErt ilds-q
s) sq.^sersr (rlrFft h'qtq rrt qrqrff
q) f{qfur rrft\-+1 ffi{'ffi q-cstq r e-qhr

t. frqa P{rutl-dTc

<rqfr:

T{t{r qEqT{Eq, 6'kjq}g ST{, i-sFf$, qTri, q{rft, rqftr{ E-m66, qft-s iT{,
ftrfr, grcrsc, **, rrt, S{rn +,T€T, qTa.a1m-+-r6, .,qr6{crr6

TdilqR1:
s) F{?fi";rcl-{+r 3n4qq{ q+ ffic-,fi-6-G qer{ {ltTdTs- r

q) , frfr nT{r qmft-rs rrrR rrft rrcgda r

IIrII: I Eo-dt

I

R

Y

rF) qks, q;qi ({ kfu)
+'ft qmrfi-fs g-flin rrfA\ i ff ffTrftrs iF-Rn rrcFr.+'r qc q-ft
R-eqnftrsqr€ yen *{6}-s. I

R-flTrrfi-{rc wr\.+1 sa-i miqr ffic .rfa}q r

Etr f6-+1 cften qt qroffi yirT rrdd.rt r

tf,iTn qY,



til {tRiq. fi{ffi T{aqrt rrr}rt < sqq< ilr ffrfui
e-sqr1)EF{|g qlftr+ q|q-{ffi 3rrqqqqdT { q6€flt rr.rrs Stfr girs'q
.rri*-v. r

il-qwilErc qT\air Hs qs'rmscqr dni,gqe--zrT ftqz rFt6t( I

*fLm qrr{m ffie-reCri ftqfre.r

rT) rcrftq q[{ffi (* Frcfur rRo ftrtzt
x (Ti e-{rs-rrd-q r

s-rA-fi BTrflii rrr.h.zh.qi.h. ilr+1 ft-flq fuHoEFr inftr wd{ .r=i st+-t
<qrfi-q qrr-lffi {ft fq* ni il*.{An r

tt,rr ffiq1
q-* +rd-a;r ffi io Frta srq ftqfr-q r

vlri a-+r< qH q* lqa wt {fiii q2-+.r qtr Br+1 srrqra eTc iFt
ETTI-JIa-q. I

q) {,c 
"Tq{,I 

mrft{F Frctur 11 qo-dr to ffrtel
> e-Am sl5qT{ hq-fl-flFq-qT futiq rri sH' Ec -{q+l qm{fi-6s (

ss+r eftr qr+{T6 zn;qr .ril**J s* rqn .t=i ern-q*( r

> +q11 qffi qfqrc }-fr qpf-flG fuqivr r1-d il{rrqAq I

> ffirrrff ftqirr+-r arftr 3{raq-rrm +-;qrq<r{ gr{er rRr€n-dfg I

> ET-{ifuP"T rr=rrsrn k{qq:"{slr +ft ff{,ft qqrs{ wnsn s-q qtu r

Ffliq rr<i frrqft'fu-( gn-s vwirr.rTC-+i flqii E-ff qffrq

FTtq_{ @ |

- qrc-fi ffist ffif,r
- qr{lffi vd-,T (qq +eTr, qr6qr 6-(ft it

qrqlffi rirmq

s) f{qfur rftfd} qnfsf r<{h ( rfir ({ kfu)
q-flrrtrrst e-{qa qnrtrra's-<,iq rTi flrs{air I

wc-rft rd g i vqA-rr"rcT frtfsrd {qr6g qi@ a An qrfr qflqt"
ysfrsur ka drrs{d-( { 3n+-A vft. k1dq r

il s[{t{t: ({ fufu)
+') ftTewrfua.rg 6ff rF+Wi r qqr+firft e-{rs{ fifkr €rrrH {mllks.r6t .
q) Sfk+' mr* mrq q-+rror Br{ 3TrffiTf,, cr.+tf,fi, ffiio, qft(, dq ar

iq-<rq-sfiI 3{rK r

irflrq



c

rr) enftT*trsrd srr{q?zF hftrq *fkfi wq1ffE6 e-gq-{ rFi qftF-a 
r

q) e{rft{€qgrgtrct-qr eElFr<rrffi rdrT rrft orrs eT kflr@-f,r frirfi
wwft'6o-+1 kqtq wi st6-q r

E) slff6 qrr{fi2fr {Ffir { ftqiurfia Em {ir +fqq-r+l ffiT*q { gtqtnT
r6i qft qsqqq5 gi 

1

TqrS{iF) hqr+-qrqqT s-flTFftdl, <tr-a61 1e-q.+rmr+l q-{qt+T r r+rrqq qtr r

rI) va+rffi 6qR rrt+} s]-s,ftqi scq-tr'drrr) RElrFffi Tq-fi-drror

lEfrqur: (X fute)
4') e-dirftd6-+] sftfu-m qFd( iFiA( r

> dqrtil fr e-rqz A srq&r+1 i{rer .Ft r+q+1 firq} r

> ilr+A arm.rtna-en ++ swfur qq'?
> fr R-a-+} SrR r{ci ceT A-+ E1r
> q) €-firi wn qrrr++rft q-qrs{ * q;ffi r

q) q-6".Trihn6dl sfdh'-qT {liT-4-+1 e-E r+.r i.t gm rrttit r

ftHr<

\9.



TsFilqfi:

.ry-ffi.ffi'p-*.ft*,. ftr,urqft e{flr€tu +dT qt ftrqn-'r qrftr ?ftr}k(
mfe r

?. slflrdF ilq.ftA f€r-ffi ftreflrfu-{rscr yerei carTr{ft rnrsq (6*rr
.r-ig r

f. ,]w* {rq{ffi sffi F{srrffi tsrfuTrcc-fi stfl{r+1 fq-{rs .Rrs-{ q-q-f,

Tr(6 I

Y. frfhq ffq.rffi sft'rt h"{r-ff66-cr frqrqKsE-"ft sn<url fa-6,€ .r-i {.r*q
.nii r

{. fif}rfi qrr,H e-ffi Fdflrfi'+ Fr+-+T ryront ffi r fqrenff q-rrerT

vr+;16'
s. *fh F qrqlftA fuqTeffi ftrffir rn r ffi sfr.r q=t q(d rd I

'e. ftrqqftrorgqr€ (6s6qqr qqrtr{ q.i aqr "FrRrrr{rqr sA--sr ftr+,rgq' 
{F{irrT qE I

qq ls.lrl

q.

tqrtrq ficm sr€r:
I fi qrqftds ( 3iTE-fl 4illr6l qrrrflqqre yrw qri qf.Fei 

1

? fr qrq-'ftf6-qrz f{iem k*r{te-s qftfua E-d( r ivrrc ilini,rrqr 3t-T6-{

EBI
t +qrffi-aqrC s5fqr ea4q4ffir 9-+rT rrft oqqq61 qgit Fiqint rFi

et+-q r s{A rrEt +=qrvrqr++] v-qc*q EE O-r c$rt q.€ r

Y {ffir qlrrfta-G 4q qffi d rr\rfin fifqrqqqlg cTrPiE }TR qeB[ 
r

{. qrqrc ftTerm r kflQft-froqT efiffin-errd-+1 drq 3r{{+rr{ rri Erffi
tq-#R ctii srclffi ffid rrt s?rqjrT (q I

u fqlftrc{r{ Tq"ner6 rW..c ,T'il'* arc, fic ( ilRorq;I
izich-RI qrl qEEBi I

\e. ft-qrd-aqT errftq qm{ffi q-fi g-q}nnqT qer.rd lqrsffi r t+sT,ffqr frfir+
qrqtrdi vgcq, hqtq { sq*q rrt qTffi k+rs rrrsn qfu-q

q eTrmffire gwrel ir'ql qrcri-+i s-qhr rft 6q_x-q{T frfffi
ftxjvr Ti sHlftrdr (cErTFt"r rt t{qrsffroqr tq-fl-{ |M Binrtfu
qR*{uTT qrr"rd rrrg{ Rfuq r



j

qrd {ftf.fi,: m{rft Frcfur trt

fa: Cfd

w{rf'.
qr lq lq xr la
ql{{q-{

(r1r[: g ErdI !o ft14-

sfiq:
q.s {?-{T r<fl qEqr{tIilF ft.a qmr q4rq flBt{
o) qrh,hqrfu n-rcr ftrfln hqq fqTeTlr+r infiT h.qinT .Tri qfu-i

qrq-{ftdEdi clFqr4 q;i 
r

q) h-qinT rT;i (H {Irrf]EF { iqTEFI enfrr' enqsq+. ;e--=lqrqrdr-ilc,q;r q{f
TqR TI;i I

rr) {Iqfi+I qrrTrr.TEt zqrq fuTqt fi--{EE4l {St nqrr rT=i r

I
iln+1 tc-an cru{fi-q, cTgTrn-dr, flsrelfi tTtlerf,r, {qfu-€,

t

Y

qcq f{qrfi-flq:
rF) qkq rrerq
s) ft-qjlT rTri qH qTq1ffi q-* q-iTsi
rr-) effi{ft nqtrr.rsi qqr{ f5-<qi q,rrr6-Elt Eqs-q

rsqd i{,qlftffirq:
rfi') cftTq r.T{ r1o Frqzr

,- xErilrftf,-rf,E s\fbm qFrft t+", r r r:irrrrq-+ft ffi re.,a-ro +,q-dr-q. I

. furm lsrerqqr i{rrFft ffi + rrils d ?.

. ii-cn i{fuTq',t q-q .t<r qr.eq'ui 6{ EFIr :

q1.qpffi faqiur
q11 qqrlai cqffm1rr I g-qFT

E) qmrft+j q{er{
. + v-iqq qri sfl ffiqrffi gst T .tt nsi E=g iri wz-ur<r+-+r qd4 q1qqqq41 iEril+r dir{T qrrrrfl ffiq

3[f4e-uzFE?t4q?
' z €anFftEre qrqEr gil{ dtrqr fucrz Tl1Ift I dflrF-q ,Tt

q) qmfl-df q-* F[ciur

- i16sPffi qr{e{d sils{dlq I

iqrn

1q.ffis1



firdfrftr tFr j
> q"+.T lrrIf,q rTqR ctdl q-* e-q( .rd E-,TrE qfdq q-fi

({) fi{fi rfrIr{r{f EH Rct trr{Frt wh( (lt fufu)
v rqt+ vqEvtt qqe--z r mg<tn'fr-.nrr rrffiq I

> (fdqr aqq-q rT'ft (rq-lft qftT .rci sstr frnc+ $165 ffi et {<rrra
ffid .Ft arnslfi( I

> e-.+fi T1e-drt 6fl6q.{rc eru.oT tnr6o-+1 {qk€cr qff rur< rrt
rqo rt=i w6gi-*q r

Tfl$i
iF) R-drtrffi hqraqrc F{.{r-{dr r sffi Er+fr+'+ rrtr {flrr'q

l=i*e r

Er) varTr{ftn rrffi vqfi-+-tw { qstrqorqrg S-"{r${ ir{+( r

Iqltqul
q-fq1rt66-dr F{qffi 3itftfr, 4T?icr qr[5zEdT.Trd ysiqq srq rr-t6]-,q r

q.

\9

1o fqrn

> Titfi qrla-drg qrfu zhqr.h. n-rer serr66-+1 cr€.Tffif,, cr{q-fi-c,
ftiqrn fTtftmr h-il{ur rdA\ |

> h-dm iM eirrrf, rrifr-+, rqrqFrs, ffiq-f,rq, +1-aw ar<ftw ktr+t
5qqr P{qiq rFi qt{t ilqlffE:s-+1 v* q-+rsq flnsTfr( r

s) Hr(in ({ kie)
> *fbrfi ffiqrm hqivr q{cl" sqfq *fi m-d sc{m s-*q r FtHsr

ffir
> kflrt iqsq' ftrtwTa.r mrftr srj, ffi, *}q +tqrq q-Rr qrlrlft66

. *rrra qr+qr6-ffs-{€R Frqtq.t.i Rt+-€ |

" 
fuqTuiftq,rg +rfcr qmrfr+1 v-ftr ,r-Ei Eqrc Sqrg\r{ q} a6-15;q5
qfrunq qq s€ r



q. 5(m, wlrft:
n-qn rrtqir Hrrrft Mq q-fiqr aar.Fr qrwfi-f,s trqaqr r+q+t a{rgfrflvo .r=!a-+. 

r

aftqP+*rr

> ffiqqif qra
> qffirrm{+} .rffir
> k q{ q , am gqlq a} aqqr
> qFFr 3{P€rtq5qc+) Ts{r
> €M,r+i iIqT 

i
) Food chain r food web +J qri
> wrgs hqiuT
> 6rg r\rf,r { 6rg rrrgot qqlr€6r+} Fq-{ uFR*

> qr+E s-rffirdr rrffir
> pwnffi 1rn

Wrq-<Fc*n

> 3Iu1, qll, 
-rqal T-q-{r

> sFil { erTq{'-+1 +Tfr
> ke:q-g EFr{rq , gfug-ar.
> frft-qlko 2gd qrc
>aa-ffi**q
> rfiq.Ea+1 *3s, gr{rlr€ *}q
qtkrPfiri
> ilflE, Tft
> ftKTq+
> fuE( mrr
> 2t*r+lq
P gen fu<+'
> fur*-q El-+ir
> artrtr{ sr$rt
> Eqrq)fu-e{

> atglk+ iq
> hilil qfrqer

> qF{ qrgq (ilqr)
> +4 mos Ufr

hflT
11



q{-frfrerkdr{
> qrqrqkdl;r-q-{r
> afffiqaqn i.-{il
> ft+qiq.it rq+r
> d"is€I
> rraur+l rrcr
2 Sriqfoa;aEir qT;1

> wrkaft-qr-qi {-rir

flqft+1 etr.rit an ffi q'tr6s
> €r+flft sq.{i6 { vr64i' s?tr{q iM flrd | -

> ti cfr qiq-,ffir oe{rfi v+{r rr;irr<r er,irfu i cfte{oT rftr1+t etqii t q'S

,iftc{ rrt delrrrr <rrr€tt g-{q q-{ trro r qgi rrd kqTrlT-dsqT iirRfcq-F
rqr qri 

r

; qrq1ft-qi, yfrq $qqfl fq1ffE6-fl* q-d{ rRr$-il.rr srt sffi \iciqsffiqr{k{cd| ,
> qr{Fft+1 sfrlT.rd fuqrettroqT ffi y{rq q*'i e} qir+1 trqkd {ilEq

rrfui I

11 ft-dn

a



q6 qfi{6': rncfi f{ciur tel

ra: &o] t nrfi (qq: I q'r-AT

I vfrYtt:
q-s rrqif ir;a-qr varTFt-6-6 fura 6q r' g ql-1r,1 :

6) trEPdf,rq Bt-fltilfi +fr qid, ql-*q, R|{s .{rk i:rq'iur rI+,
q; aqrfiPdflr{ eT<Fi( 3IuI../ T{qTuFrif q+r, gHa;e{, Fra"glzF,rzfi-sir r 

"t-{r,rrls-;5d r BTirf,-E.fr oq" ,"ta P{ci"r .1t',
rr) rtfuf,F{ffir er<rft nng, Tft, Hqd- qftqq, tr*io Tq-r, kq-a frer, qr*

fu-w, 366r flrin, Zk€irc Fffifur rrd,
q) T-ilfl 3r<fter hfl-{?f,f,rt( qti qk+tiq-dr l.gm, 116rr+T sd, +,f u-$,

aqql faqirr rr;i I

q*rurft:
+) sTI{qqzF iT+ sTq-iff66 silqqqzF qrzrqt {-dr{ {rc_{aq I

q) qr{qT+-drcr{qR C ""]ft 
hcinT Tri dft+T il+ 3]-rqrs rrft {rcdrd-q I

1

t

Y

qErfi:
<il.i, #*, rFr, tk+lq, &, rsftri.6r{cril6, €rg-ttrq, EM M-f{-, qTfoF
orqildF, aq, @, tnm, s-r, arqrqir mn, TIq-6, ara, qrd ET{, qr5{q-{,
reTk{ d-d-dt-s, tqq, +raqr wqr+, fu-{ra.F, Eqrqr, 6-+fr, q-ffi-q, qr+i

{.

{q F{qrd-Rrq:
iF) qfu"il e-{qi, TcT4-dT6cq) ilq{ff h-qinT
rl-) iq-qirT rftC+1

frqEa F*ummvl
$) s{trTdl{fl 11{ fut-er

> qffi R-rfl ilIrt rM f{ciur.Fi qtot qt{iffi (ffi.qeq-qc rFi
qq'3TFT+T I

q) fi{fi Frqfvr (1 Ela'zr Yo fuA-c)

> F6TFft-6-6-d { R{a arqrsTdq I

> e-do, sqaqri u-{ti .rM ctt'flZ q-qtdrft.i rrft mkqr f 3i}'dT mq'ft
Frciur rrri qrrrs*iq r

h-dn



q) (Rtr ({ fu+4)
> TErfi-q .Frr16I / $="-11 11qr;r6-F g-qt]T rrft q1qtft hqiur rFt

. 3c-Ttr q-q I

> qra, fr*q Frqiur rrqt a<t{+ar $-trT-si { AfuTFET qefl66 (A-fi-t{-)
q-drfu {ffi vft v-q1 rffi q<3g r

> q+ 614 T[fl (workingModel) Hq rlrer TC qff 6fli eFT{ qtqir tr
&r t qrrrq< qtrq'oi .ri aqn rrtqi ffi r

> ftTqiur qfr\.*l q+ q-;n'rc+l ilf,{ft66 ,{r+cr lcTtn (perfect) flcrd I

c

\9

{f,rfr
116r11fri6+ n-qn rrd q1qft ( crEfi-fi"1qrc q@TSq..TtSH r

({ ki-c)

IEmqur (io fufs;
FdrTrTftdbrirr q-{+l q'ftfo-qr lqt fl.d {lrrrffi gurr+r arf\ eEcqFr TI;i-dlT- |

zF) qq ffiqre ocri+ stw rrt+r Iq i gq-qftr66 qA qtqr # rr;;raei I
q) q{r (I;lIn sftTelfln 4ftr+1 q6d-rT ri qct err-f, I
q) Tri wr.Fr 6-{+-{ qerfl {tm q,"iqfr ar< rrqr+l a I

---------- ksrq

> s+ (qafft 3Trqwr+ o.'qt Hrrfl"r-66 gqirql rRrggfrq I

> v+6 vqflqr €6qFffi st{-q 6cqr trtd rffi ffifr+-{ /
q-+rrrq rrft 3n?FqzF *a+.r rr{Aq I

(rD srcffi r{{h
> q-&+, srr& <rqn q-H ffqrfi-ds lrqd rFi ilrTsTd(. r eK-d rrd

qTqlft first dk+l ( e-*rr rrfti qr6 Tq qrils{-d( |

> E-drtrm ?rft qsmqsr tfi wn-gTd( "



qrd {fl*6: ilcfi Frqiur (rT)

fa: qfd $tII: I tlo-dl !o ft1fu

1

R

vfra:
qq ({+1 er<fi {-rirrrn-f,F fun'q.-q.r {ffi gfal:
zF) frqtur rrft\r4T qrqrfi-66-+l e-+{r fii,
Gr) kqioT qftC-or qn-rfi-d6-+1 e-<qq q=i r,

Y

rirqfi,
cT{qfr-c, ct€.c-R-€, f{qirr rrft\r+T slc-{fi-f,G

gw f*am<m:
4) q+rftrenr r<rtt
q, {eqisre{or g-{eiT

rt) qlT,ftd E-rerq-qlt iqqwd

F*qr frurrmv'
rF) qtHRrHt r aqrtl (tr. Frfur

> (-flrFftf,G-drr sffi q-qTq-+1 srrrft s-q]rr rt qt qqftrernrfir qrffT

1-1o ffiszfi d-{fl efisi rrft qffi ftT i rrf,+rf+} 5qqr ftIdn r
> ffiqrffi s-{rC+l qtq-iT qTaqr 6dr6-f, Tft qiaqrciq qir ,4t{qsq

ftc{ f\Ter"r q<q!F rrri+r orFr n-qR qa ernvta)n r

q, ((FIRrHur !rE{t;I r{o ffiZr
> qn+ftrarr qarTEr?f+r ffi qq ft?qm ftq-d( I

> d qqt €.flrftn SreToT .rd q-q rrtrr,fi-6sq.?n 1-1 umcri {q-d-fi
+ot r qifu heT.ff+J.Ik+l ft-si6.r=i c,nq-frq. r

> fu 3n-e{rfr gr+i rrr<ff-+r qTq ftr4i6 *tot qr qffsfu{AR 
I

> ffiqrrftf,s-qtt qr*tt r ftTernT ,Fi elrrsfd( | 
-s+A- 

fbTetrT ..i c*q+
rlri+{ .qtt qq-6 Tffifti 

"ft ti Sd'axEqz \'{ FffirM RTHIT
rr=i cqrs+#g I r

> trflt{ fuerq sffi ereiffi Bnc-qFtE!'rr;i errrqAq r

> emilfi-i-fr-diqr* ysmsq kq cffe-{dn I qsfrqur fi*a trqftred .iET

vrraaT flq-{ qtr cH + {f{eyd.r-td(., 
-

. iTrqfi g-drr rrt dfu+,r &{ r+c q}T\r+1,

. sfsq+'T wr{ft i-{ q'\r+] 6 &n,

. ilflfft kqrrM l€-+T{qr qrrp56 aqrfr ec.(r{,

frTra 1{



{.

. qrqrftn fuqqqKqi tjmstT sq vri rtro.rt-<) t< t

Fr) mqfrdf d(Hur{rt 6-dq'( (1o ffiE)
> {flriltEcqri irqirr q?ffi qrcrfi-f,G-+] {re{or .Tt tsqrzrilo ffi qt
\ {iE ? rft rm .T-.iEf€^ r

> sa+nN M !n1 frq 1ffi ortalq r

> gn-cf,G gq{ B[iTs-q .rt qtq,ft {reror .rt Gqr.rd,-F gaTrffGcqr RId

&eqr {+ C+. {61{iIt-cTrE +6 qa[-sTdq 
r

tI) (Rt{r r{ ffriel
o) $q,ffi g-qI{r rrd E-sTrffi h-qr+qrrm eg-{r{ .Rrg{ dk+T

qc-{|_sflBi 
1

q) 'flcrnql g-drrr rTd kqrrffi ?4firrfu ;Frrgi < errrc+ +qrg{
ysTFE qlrqtrd 

I

rri f€ rtq-.ft recFrrzzF rqlT l-iq+ qn' F@ r ql rftaeqrt s-qi-{T

qffiAwaqnpr151q1il
si qrqfl {{eToFTEt {lq-,ft q{. e-sr-ami ar ; rir&"r"+qR 6di 6{ft {rci

rft qfaisr-o rr;iqBt r s*:
> qfa66, ;Frrd6r qqn ?ilffi qrffi Fitc{ [€eT 6rgqr

nc-<wi r

; fu illrtrti qfu'ni qft rrceqa r

> qm{fi-tc=drg tarqre qqr.rr tE{qridrfi q-dT q;iq-E

TqrF 11 ffra-dr

o) e-d',rFffi rrt+i (sqflsrelnT ?wfi+a { qqqiqur fuifti $q 3ilft

csfrqur ({ ftTfu)
rF) * va e=Erffi rr+ i{q'fti..lR calTrrffi <<ir\-+1 qrr[6dr, qffmfu,

qk-{dr qrkqrd qsqirqlr qr.a rFtdq r

EI) R-f,TIrffiiT q-rdffi-qr TIt{ q$frqur yrq q=i5iq 
r

rr) end emq{an$q rFi+( r

fi-{r+



1.

* qfifd: t+rqr, w{r{t { Tgr{+] nsdr( T ((enul (6)

rre: rfi < cfi tEIII: I $raT

vfYtt:

oi krqr, ffil.{{ ( itEFI (specimen) +1 q.reruT-+1 rtfiq fttT\,rI,
GI) kr-ql, q{rfl { 

"-gr-{+l 
({eT0I gts-qr+} qrqr rr;t,

rr) kcqr, w{rq-i 1 nflqsi, $fcr{ rri { rRtit"i,
q) flft-ql, {qrq-i ( q-tr-{+1 sq-cq fiiar iTrftr <q-er{rd rqvrqir qrfre-{r wt r

q{ir.lrfr:
.El 3t14e_qz5 qi <rqrft6- qaS rrq6< r

q) q-gq rr;i ffi eTmqi rlqq qi1 sgE-{ rTti {td-{ h{-qT, GrrfizR, {
qET{+] qrilflq qft {T"il,a'q- r

q@I fuqFSCIFT:

o) qkq rt;q=I
q) &ffic (Specimen) {{e+ur+1 q.r.{Ert Etrde-q
rt) fu-o-{' r q-{rqTd q{qTUI (Prcservation) rrt sffi"ql-qti a-o{r5q
q) +gra;r +n'wret aamo
g) P+rqr, q-{rd{ { qEr;r {.r-d{

1 qNTff;
qtk+.-+l rntmrr6, a--m {q q\r+1 fufr sffi +trqz{gr, 1Effir *a-o,
ffiz, t{-rr sqrd qffi, hrer (forcep), qff, k{qr era-t fi-+, q-qr, em t--q,
+rqffia'qa-rs

Y

{ ftqa frar+rrv'

16') r[rkrEfi' IFzFt ,l o rr i c
;66qpffi qrariffi{a ss,{as rilz{di{r r s-d: * aqTE} T{aTq

iq inri '6 i q6i ?' z Specimen t€T€Ia{ I

i Prscn,ation qffi + 6i ?

> qa'qnfta-o-qir 3qr{Era qrdd, qftqq ffirq- t

ft-sn 119



Specimen lf{efiITt 6nt{tr6t: tlo frial
> e-errnftre,qt€ +crfir€ fr-diur rr-idq r Specimen +1 v{erur qrt fd(

3{f{eTfi g I fw+1 gtr( tq wlrgT+s I

> ffirla s-*qc rft en-vur aru\.{r'11l6-{u G* uqs-{ .rt*s- r
orii{rdw Eiqdrq I

frq'fl r il{rqTfrt {i{Erur II+ sf{.lrr{rt wsq ri ua-41
. > krqrrcild uoft vterur rrft-E z

> q-{fs-ad€-.{r€ o-gft vrerur rlft?a r

> qElrrftn6-qrd eT\r"Er t1TF6-dri m{cT mz Trt vr.gfrn r

> hadr { q-{Ha+1 n-rwur qi st*-qrds (dry wet process)afll Ecrwt
.rfdn r

sflTdf funurrr{affiwqi{ 11 uo-a1 11 fu}6y
> e-fl-m1]ts-qr€ +n++) merur +-sft rt;i Rtf,q rrff rqr rFi*q 

r

> FaqrN ftrT+1st-t EhiqT futtd Tid-qry qgrr+1 v<qq iri ilftirrqri 6qwo rr;ia)n r

IEi-lqL qiR { Tfliffir rfdd:
> e-6rrrrft6-641 1 sqv q-flsi-6t€ 

r

> er.+fi qqrot mflr a-fr i-dr E-+d ,rd mTrs{A( I

> qfud sTr+qqn Hrr-< ffiS r

> q+ q6qr€ Bilzrqqo qrq..+rzr. kil{ur .r'id-( |

> q* qElfiIM drf{c +-< itil* ti ermqr {qfrq I drcr erT?rqr
crst k{-qr, qril"R-t6, {glil (rgr{ rr;i ern-sTd-q r -

q)

s)

E. TTf,IGFt:

q)

Ir)

") 
(Rt{r (fffiel
> tm{ rfteiur rrft rrcqrfr qr+qq+ lH q* *ftr+ qrqrfi-fir GqqT

ydm rrc qfo-q 
r

> s-GFs-GF hr-qr r q{rs.d t egq-{ .rt (k+T ffi E-q r

> t{€+r ( qrTmads''qr{ wet t dry process am n-teruT .r{ qt+.t1 
|

> hfuq etra+T q{r6{",-qr+d erer qq+r sRrftf (reptiles) vr{ taxidery
qt*.qr qc-{r€ ritmur qftB 

r

> sIe{ur qft\.{r t4-{.4r, q;TFR r 
"Elf-66-dt1i 

3Tr'trzrr 3q$frIrn-+.l EIrftr Ch
q-+{T rr+ qfuE I

4l ralTFffi rriq} .fl?id arq-{t+-q-fla larr< rie}-r. r

ft-{r+



a

q) q-ilFft66,ilt Ffcqfr.fuf, rq'+il{a draldq r

> t*torqr* ryzq-{ ffie.rqre sre{q rr;t et+-q i
) Wet process qre M uteronict q< (flrq"i +'fu qmr lqfuqrdt !r*rr

q=tq_d 
r

> wm+cra-qr€ s{e{q q-i dk+r * fr i
! Fixative +f +-rq * * t

> q-arn-"n * E-< nk+rme s{e{q rr=i et4rq i
> qET-{+} q{erut .6ffi qfrq t

Isfrqur: 1X ffis;
.F)' fr Fiarft vawrfure 6ftd ?iFfikf, Tg ? ilgqra yqdfrq'.T h& rq) vaqrtras-<iq Br<tiiqr q;tfrq 

I

kf,rt 11

\9.



q T{.f.ff{Tft

ftear t w<r+r+I rrg..dn:

FiT(-iIIlt] rge-r

1. qr{r <qre-+.r Fd{-{r (herbs){r{ wr qtil( ffi stqqii I

. qra'.r.i-ft: P{€4r'qT qrft arit q{r g-o<i eqrq{ qn Fq-{-{r s.l<Td EI qffi
sq-dir :-ffi |

1. 6^qr tq-.-{rf,6 (Shurbs / tree) zEI 5< 'rTq-+1 sT* 6[rn qla +rql-u t

t. . Eisrflr fq-{-qlro e-gq-{ rFi F{qI qT +ffi qtTr rffi |

y qrftqr qrgi ffi ET-dA ffi qT qrd-qir rra& ftrETg r

t. qre-q rt+T q-$-{qT q|{i Ef,rfufiqi lt'rqrqi r crfiqr cnic
drdT tflqrf,cdr* crft qtr( rrBq, rqTftrf,+1 q-fl;irrqr rr rrtqv-a r

100 fu-{rt

qilqxsl (rgifi:
1, tss-i fu"rds q-d g-{ffi Tqtd qtqr aai er urfi (insect net) +1 v-frrr

fii.rm | ffift nqiq iTEt qrff 6rA { q-ff+1 Ei.B {.i.r qrffi {q {< .rft
M z1-sl iTcit fi{rfr{- g-$1 rrrrq qre{ 

r

? fu-rrd6,'fl* fuEri ffirqcd r aT(it eTrii-qtqr crrTr erng{ ql=r rl-qrmrsi | .

t qff+ qr& qt{ rrs-#qr wmr qzr-qT {d wtr+.f,6 vgqq rFW r

Y. qrfrq.r qr{t snmiEr6-dE -"rrftqi' q-qi'q rt vrq-{ q;iq6 
r

{. 11geT rrftq.fi q-{54a6F-dTE qrffi'ril'qr ( d'fuiq fae-fl rrc<qs r

S Tilft q<r furrs (insects) e-crffi EiIq lra,+i e-gr ar *e-+rr
trc<t *a-"iqt chloroform zII spirit A nr'qTq-+] +we lft+q+1 gwi t +cft
aqn rrftg+1 ffi killingbottlerrftA r



qrd {ftfr': ftqEr f w<r+< l aErr+t urdr ( {(srur (q)

ftt: gufi r ffi mFJ: I qo-CI

t vfir:
qq Ff,+1 q-<qr qarTFftilG iara 6-rmr qefi qtal:
4) a{ftqq E-flg{ r 4qrtsT qrltgq 

I

q) iT.ir TqTq;fff qqrqf (wet process) hCqr r O-qfqfq;f, R4IuI (preservc) rTi. ?
TRTFI I

rfrrrf,F (insects) 6I qrsTsl r6j z rppS 
1

qa-+q":rr c-{errr+.l elftr T furC (Rock kit) hqinT Tl;i { rTlTg{ t_

H-gT{ rrt#r kaqr, qqr{{ r q-dFqir q{e{ur Tlri I

TT)

q)

R. frrwn

T{rqrt:
s) srTzreqcF'q+ sTT,ft66 qqiq qr1rq-r q-cE iT@rd-s I

tq frqrdilc:
iF) 6{taqq fuqilT
GI) k6'qf ( q-{f.I{+} Wgt procegs;tIC grqTur rri qqlg
rr) fu-{EG +i ll-tq{ur ri 3rrqrq
q) r6i6-6 1p6.k kir) hqiq r u-grdi qlsTur rri qrarq
g) yEsiq r EeF{

@t fuqrtcrv'

T$q-{ ft+1 Qktt (specimens), r{-{qR sT 6-ql Eq qq-+i ffiqrilf,+1 siffi
{rf,d, cA ies, fu{d6, ffiTs fufu=s{, hqr-(rorcu"p), #r il.<*.* iqr, +z
orqo +arfffiq, Rl.e q.af€q-dl qr"r, *ftTgrf,r atri.,

Fqifq-{,

Y

{

fi) dF(tc Fuiur rl qrqrt r?o firfur
> €d+Trrhdsqrt v{6cr 6rri rr+ flrqna I {i{fudr rrqr fuftid vrr6r
> !ra{m H1aEIE 3tT{e-ai6 r11T{ft fl{il{ur TilA-q I

> ftqrtr+drt +r{ futaq-rqr s-.aq qd{T;{ F{tcT,€fifsi 3Tiqr{ rFi
oIIT3?I6FI I

fEara 101



> q-&iF s[dqr {i-r vfi 6St fl{ rIffi ?ffqt€{ qt qr-qrrrfi safrq
rFf*q r

" *ur q-ff t-y k{ qrt q-{rt qg+{q afek+ q:-+rrrq rrtn6
l{q-dq I

> f{6{r {ffid or4futa qrqr f<qq."i-qR r{km aqn ird FTt${
frqdrq r

fi-e: rqarrrrlrrsi fdTsT g-first djffi ?fiqm TriBrQ

rT) ffi rtrqsr ltl qqr( 11o ffi91
> e-AE vrea rrUr t+ti-atx q-*: q-a*, eqr.rqdri, qq sTIm

{{eTur+l mTffT eft-s qt* qqrs{ q.Trs{dt( |

> qTzrqaE s+ gH?fr66 ft-fl{ur ?Ft+( |

> ard'fuRr wr y cT sdrq rTq-6T frfuq...rqn q'i qnrs{fr'( t

> v-+fi vqrcr rK {fr c-f-fr +,t{ lH a *q ere-d-fi-{ rrtfr-(( aIIzmFF

ffifr'T.1=i6r vr*R+ RErrnffi sh.{t"-q'qr qqffi rrfls_{frqt

ED Tgtrdl ftHuI rrit wrq rY{ ffig)
>-FAfi ({5-dri usq-{ ft+1 4gr-++1 utwr rd Gt+-c (rock kit) Tfi 'rt

qalrgTdrq'- I

> oilqqqtF q+ qrc.ft66 erder rT(rs{-fr( I

> ar4fuPa v".+1 e-frrr rt wn-sldn r

> T&fi q{icr rrq e-f.TFt-65-dtii stfi-q'Eqrs1-ffC I

q) wet Process ilf€! PmEr q w<r*f+i rtrHrn rr{ qqrq 1vo fo}61

> (rf,d;T rtt+T h-€-irf,F rq-rfi-q"r qr{il' { qflzr.f,F (rc+fl/qFrdr/qr6r)
frrE wet process src {(qTUI Tl;t qrlrg'{fi=q I

> z r iFT{iEr ilftr EFifqfu s{ 1, t +} s-qtT rt' iln-s{frs I

> Erqq+ q+ iirc1ftr6 ftT{Ur rrtilq- r

> s+ Trf,qr..rq{ q-aqnN qPfi-{GTqr orq qi q-rli41 3r4-{tfi{ qt
srTzrqrs *4q Tl;ian r

g) r<rh < traqq (1o ffier
> sa q{fA aqr qH specimeng(d q=i emstd-s. t

> ft tffi{ aq-{eTr+1 {-iqrdqr e-Arl rr=t qP+,-€i I 6<wo .r.idn r

t &ffi{ tnsft {rmq qftqs;I E ? 6d s ? (fr 6'f,n qr{r$q (labeling)

ft+1 s fu q-qqt+q nt va+mffi ysqq"r kq flrs{fr-( t

lo? kflrq



q

O (RtIl
q-v ffi-+] qmsr {fl't @e- r

iF')

ri)

qilEr{:
iF) erqrc rriel +fri-c-qT-c ger*r r;i*q r

1e--, v'o qrrfr66-.Fl uq++-rq-+ra q-qr# .ri-6l-g 
r?T) q-6arFft66q+ T{r+'niqr qful-aT r q$Fi"rqlz aerr rr;!r}-q r

lE{rllor:
rc.Trrfl-dtwr q-mhm.rft c.siq"r fu.c {-ffi+6 r

> *vrqra*ur-&rW?
> th-qi vrqr B+T +?T hqre-q-qr r{ir{T rrt qt+-€i r

> dr+?q rrt ftr-c I
> qs veqrt ei"rF. yqrqrFrft r gcrqfur{{f, firs{ + q-{qqt I
R-6'{Ft-d6-srd qrq+,r 

{m-rd-dni {ttTioi'eTftT wmq qddfq 
I

(t flrfu)

6o fufuy
I

Prtrrt lol



q Tcdfi{fr:
ft-a+ < wrqrrsq"ir {tHoI (Preseruation of Plants and Aninials)

F{{'.tr.h1 {{CfuI (Preservation bf Plants;:

ffi 5<-t <c rq',rG eleTuFr=i qftD-a 
I

I[wr crt( (dry process):

itr-+.r qrg+ qr.T qrt{+T ha?TE-6cirg qtr{fr( r qdr qrddEr k{-4ril641

crf,, qd inffi qt<r.Tt 6+ftqq (herbarium) sTq{ s{eTur tFi qfu-€ 
'

ilfq rerdltr Eilgt (wet Process)

*+ t *ro iniT fr.qrrg qT qrdrqir ersr r& tr\-d f'rc-drfo, rkqT sq'
qr ar-€ Y% q-cttfi (fonnalin) ET l-t't F.A.A. (tbrmal acetic alcolol) gT

g-qr,F qreflr rFi qfa€ r 
-

FonnalinsT F.A.A. qr qqt€-(r lTr4T ftRfr €fi-{ &f,le r ffi atsi'
q{rq {l@i ffrqfdq( rHqi-d6dr s}-{ qnrq{ t+cq; ]G cffi t-lo ltrq (q

. erq Eirdrn qEnE {qcii i{gqfu qn Preservative, F.A.A ) qT nqwie t

6)

q)

Phenol 20 gtm.

l.actic acid 20 grm

Glyccrin 40 gun.

Distilled rvater 20M1

Cupric chlonde 0.2 grm

Cupric acetate 0.2 grm.

r5.;6rq qr-(<Ik+' rg {sr* ruqo,' r+rflr iressler fluid cT gqRrr enerot

rlqs I

i'H'ffiH..m ffiR.rg drd t q+rrn i{ ktu 'F-citd{ 
(rormalin)

i tr fu.k. F,a-fitq (glycerol) ftrqriri r ffi ur+{ sffi (q iffi flrrR

(sediment) 6dr9t t

10Y fffr+



q-fia-{fti {f{EII'I (Preservation of Animals):

1. ir(( wfu gcr\r( (wet process):

;ITI-fl
Animal

{lt \'+z
Killing
Agent

fuldhT
Fixative

trs{itr{
Preservative

q-<erur qi afu+r
PreservationMethod

ffi tu-s
(Jelly Fish)

ilt f{-fi
(Flukes)

tc 4{
(Tape worm)

H-.rI
(Sponge)

s+r
(Ascaris)

so%
q e+ff,q

qrrifu'q
q-e+d

l%
$qifu-{

?%

s-qiia-{

l%
s-qik{

\90%

3i-,4l-ilf,

?o

s-qtfu'{

?""

sqifu'{

?%

Fcik{

?%

h-qik{

t% s-q'ifu-{
\90%

q-@tfd

?% s-qifu{
go%

i{-(,+td{

i% ciqiffi-{
\90%

q-,ai-fq

1% t6-cik{
19O%

3T-@tdq

eo%

3{-dsl'd-{
RE-etil qha rv qo-dRFq
3r@tilqqr qqlli run
rqsqfu er@iilm 6tc-d r

irfi ffi qTft w+qT
i' ?T€-. ,rlt 

"-',ro.r

9-.tfr 3rrdr quaqr qq wi
l% q.-qffu{qT

Sfu^tflsqT ildl
cTffcr q{rst r fuH
c-ndfr ffi q-qifu-{ 6TFi
I preservative HT e-_qfgi t

Pfirdrl EEfuRTT {t{
qrft-qT cqrsi T &ie+l
c-flft ffi q-qifm{ ETA
I preservative qT 

-g--qgt f

E4T-fi-i cHa fixative {T
EqiR'+-fr s-q{sq {rd'

preservatlve CI

r6(<ls+i
qtfFq-q (-S-E ETA

rrd Tqtsq

Hwfu
sqrei r

ffi

s{qfu
ssrst r

.rqgtdr, 
E-+T

(Earthworm,
Leech)

q"+tfq il'

(Sa
scik'{

ffi qfu"k$qr {rA-{
crft ETA +ft rncr 3r-@f-fi
6rA +-ff sq-q Ejlti fri I

fum qrtr fixative rrr TrGt r

aqRqfu Preseruative rTT

s-_{-st r

ft-sn lo{

I

1s qtqifu-{



tffi 'lTi€rqT iR+{
qr-f,rd] qr-ft-qT Ry qrdl{lEr

t-4r'i rcfr r qrrikqq
{,4-d ETA I fixative HI

?Y qo-ARlEri ncA rqelfu
preservative CI g;tl-gi r

% s-qikq
so%
3f,@t-6-d

.6-qikq'
qrtfuq'q
(le+d

$-s_qt{-(r
(Snail)

Rffi qi?ql rr.a(
F{dFdI qrfi-qT rv qrEnrq
s--qt* {tcfr r rqrrtftrqq
(dd 6ta I fixative {T
?Y qo-dfqq {Ia arucb
preservative { qqi-Cq t

Killing bottle qT rT+i qi
rq-eqfu ef@tildqr q{q(
{lci r

Killing bottle qT rTEf{ qt
stretching board +il c+dl
nffi r1ft frft k;ffiq
rr&{ gff fl(t I

tqTIqfu:ounting all6sq[

rrd t

l5tqrqr {I&{ QY go-gpg+q

freezer rlT rrd r ggqfu
(Eqttmi-qr {rA { {-{A
tefl 6cift-{ ffi (
preservative cI {rd I

qrdrilE 3r@t"fq-c.r {t'{
qrffi fixative T{I iTd
r scfu qf{ preservative
qT TrcA

Taxidermy thqlETrc stfrur
qkq r

R% s-cik{
go9lJ

il@1-6{

\90%

3i-im'fcT

DryMout

t% sqinr-q

{% Eqtk{

Borax

crqifui'

{'b
h-qifu"{

{9;
s-qifu"{

3{EFr M

so%so%

?,r@irilf,

qdrr&{,

fr1q6ils
sfu

Freezing

\90%

q-@t'f{

ffi

crtfir
qT

crft

sqr-+{
ffi
ct-fi
irsr

.i€, qr{tT
tftzS-s,
tufrq-s
(Crab, Spider,
Centiped)

gafi, uv
Butterfly,Moth

FEAfu-,I
(Slug)

i{F.Ifr
Frog

qrdr
Fish

q{I
Birds

loi fuErr



F+cer ar q-*T{+1 .r{erur rEt ffi i<-"tri ErRh- afltFR r .F.oqrrTTrtc-mT qrffT s+rr rfti r€rFr fixative * i cs **.i *IiT; ##6Fi-qtz q-sr{ ilEt I preservative t ,p""i."n + *a#.-g ,

Fixativc and preservative:

Taxidermy:
q-{r4-{86-+} urqr ft6r}{ *"tr f*., wrq, errffiq qT .rq t+ q_qilF ERir{q-r+r+} ql*fu"{ 3il4T{ q-fl-i vreT'r rr+ 

"h; + taxidermy ei. r q+ stfqTsT.sTrf,s, 6fuTq<ri.errtd-6, 6gr dtin T\r€r qrfiI o* ** ffi ,qq' shqtxr v}q-qT qfrt e-rav^.r=iri 
'"" 

*_*AgA diqT ftETts{a Iwvr$ skinning lrhB r drmr ftfifuq+cfu.-=-fr fi.*_* qsl rrt{ rq-c., HfqErai a-ersr +Tdq tzr"i"lEg t"*uon ,.ir*t ior,o.,'# ,*, rrt_g qi hdrrq]-ea-or qrfir or-6-+]'q.fu-a]- r{-* ,.tT G"';'..t Erqr q$T rri +T?fucleaning and deereasine qt{q t.6rql q$l 7 qwil,tE"+rfo O;;;;;.;i-+/ dfit' T fu-d Fqqlid *IT g-^* +lr uor'r*- ro*der rr+-+ rf.E r 3rqArfl?ir i.I7 F,qrq 41 3tdr TFr dr+. iqErB ,ifi S-{""T} qTfft4-4. 3flrFp Til(r{rfu-q r q-:rft a-qrz qrA dfriiErg G ft=- ,-ffi tu*;# rr- d";T{rF.E.ET *rqfq-+ ,--{.qrcr,i.,ItT,rEEr ;i-r*, *"#-#(magnesium carbonate) E-6t rrft-q I

f*nn
t o\9



1.

015 qffi*': (Icfi+l irwEtsl ( {(q{ql

wa: tfi

{. faqa Frar+mr:

q)

(rEI: 1 {o-dt 1o friz

se{q, :
;';rd srf,ql (fllrFftF* kq +.rfi rlrrr ({61 : 

-
;; '#, 

n,1, i 
"-ft( 

n1{*-6r'rffi'o qrr*-asa srq-d 69.t rro-snor rrd,

tI) orqrffi q{eTur rFi I

rrc{fr,
qqfu-.z, sTfltq

rdaqnl:
ffi'#* r+\,-+T srf,Iftf,{- rF-{ft {fuq-6r in ? 3rE-rts-{ rft 3{r+s-q.fr {{165

t+it-d .rt tcqfr-q t

It@T.GSIIFFIFT:

iF) qkEE- {f,f;I
q) t{flq {r{{frf,I qrgR q-q-dtm-{ { gdr5q

rr) karr{ qrc{m T(rgR qqi ?qri ftqc+ Br65-4tt 6d.6q
ri) td-f,H {rqrffi vtvurqft uqqa

R

t

Y

rfi') qftaq r;m: (1o ffi61.

;';;ft.."C e]q-,ffi qo-cR {qfrrd *-ft w.n.65 t}4*qru-R:' .' *.€i fu'-tn ftrmoT rrqt +-{fi-{ slqlirs-+1 gqtrr rdl{(r+1 E{ ?

. ft Eri{ 3Fq {t wrrft efr'T T.ffi qe i

. t ft qrq-{ff-f,G-q-afiT-fi q-drrr rFtqt eB t

> re"rrrffi qi',{a si-d qr6qr qtql rr.tdrq I

qr{fi qugrr qrfi{-{ { EiIr[FI (xo futet

> qa{FHI { qTr eqtr{drc I -
; dr'ffi "*" +-*i e-*rrflmr/*ro-sR +t5rqr fic.ft65 4.{fr

"fuq* 
*1 ? 3rq-d-f,t rl;i ilrTsTfrq r toriifufir q{ 1l

" 
q"ffi (Ticl E-dF{{ nn ft1*e ffid 'rd flTrsTfr( |

r T.{m R{f,drt 6qsq4} Fr*s eqd wi cqrcEdq t

1oc
fr-dn



> TTrfr ri+] RTA-dIii srmaqzF-f,rq"fqR ggQqrl kc ii-JTrs{di.( r
antre cft @q r

rT)

s)

firrffi $rrsR rrqt qq ft{c{ Br{6-{rt Enilfi'ir I 11X fu]E)
> s-.t6 qqffirii qr+fizfr rr!-sR rrd Easq ft"rrt trra-s &n E1 ? wrsqrft qfr oqrcq;f crn-sTd{ r

> e-.tfi v{dn ilqrrti?i qfi vqa r1;i qrrc$la 
r

> vsri I-+} ,N.fr ts.r{ Ems-q qt rgr wa,+T tlT6F ,T+( qkq <-*
ilqR rFi ilTrs{dR I

ED il{ffi ffi ocra (1{ Fr+e)
> kflrq hqq-+r cs"rc, ffir { ct" qft\r+T grzxurilG, ZFF{+T gtq-tft

q-q qrrr{ft, {qrfi 3TrHr dreror rrt g.qrir66 ffi Ec nre1 ? (Ilrf,rtT
Eq-F-q rr.rfliq. r

> wrrf,rf +en+r vqfr rt=i cqrs-fdq I ..

> s5tirsc-{ a-qq-f, rTft qi{qq-{ qsQqrr qft-d f{w{ @<- r

{{rtt{r ({ fu+a)
qflIIftdGiG qq {i-+l srffir tFq qrrrs-{Aq qraqrcr trqftqfuA SrTr6

1rT {fd!q4 rr=-irrv. 
r

> fr-dFFFr srwftro-qni Erfl-r€r rrft"q!-sR.E ilA q-€ ,

> Brlrrl-q r qrqrfr66-iTrt {@r ( src ilgi 6rdqr qo-gR rr;i!-6 I ili
fr*' s'rc q+a\icr rro-err rr;idtq r

> rsr{1=1+J qpg11.ci t{*s zum gq{ gd}1i"UroqA r+rer qffi 
r

> **q qra a{ftqq q-*il qmrfi-6-6-{ri torrqrz rqrsqnq.qk{ rf-ft {
Fra-q rirftr yzirrr rFild I

> qmft-rs rrfu\'+i i{rqrT (rqrffi (fi qqrg1 ek c-d q-{A qqt
qrqrftds Fm-m rrcq ufud qe r

I[qrF
:F') <-d-Trifficai h.qr+-qnqr.Tq-.flqdT, sffiTdr', 3r-q-d-+-{-src

lenn r'larq r

Gr) ya-+il{ qt(
> $fufi sq-61urd6-+1 rro-gra{ rrd an;T t1.rrrg"r rt qrrs. ffi' Ct i
> rqrqi-iloqrt 4-<r'ardqr ,rrsr-t .r=t qg i
> * rsr++a-o-qri atphabetical ordei cr rtdt r+o-eR rr{ wg6 q-q i

FF-{ ?

, iISE, Srz EIREiETE .r-rsR rl- tqE-{ qrrcT tarc r(tc-6 r

frTrt 101

q.



> qg{fi-+} V<e{ur .T=i fu-{ 3I1.4qq4'E ?

s. {sfrqur:
EF') qatTr{tE6-+1 stfi-zl-il,

k+a's r

filrrsr, qftrofu, 3FflttrqT qrt{qre qgmqq

q) dq-€ ,,il+-A qh earcq-Wr-Eq n;ie)q r

a

.

110 h-dm



or5 qft*d': f<rtift (transparency) { *yfte friirr1 (Overhead projector) i6}
rftr

{ra: dfr IITIII: 1 {rA to qrdT

E{q:
qr {?-dr srdqr {ilrrr{fl-f,iF fr-q ryql sqrq 6+eq.iF) ftEr-{ hq-q l{rqTUEF.r qTftr Ertrcfd fr-qi"T ,Tri r

s) q-{cH { ot}Re-s frtstr<-+l sh.d d-fl'i sq}-{T rt=i
rTr +r.I{is ritjraz-rard 6+ mrrer r:I5rt{r qtrsr I

1 ilqfi.
*lr{-s NE{, z-rqqH tgE, crfu.,,hqth
ftrtftr+r, +-€ Eq q{

qw frqrfiilq:
4) qk-q r*l-q
€r Ol't p q-{irq"i s-{eiq r Eqqiqrr, qT-{ciEft fuciuT
Er ZrqTrdT 9-il14

{. t<qr f+rmam: .

rffiqj OHp &6 ?l?r&nfi g *{ Tr={ q.i+€ 
rg) k"* *-* *+-a ?{rfu qrE rrft e-fi qqritrrr nqalq rrr) qr;Ht'ffi F o.y1 Fqqrcl E fu tft vs-@T T<r rr-ft riqein rq) e-fliq-+T qTftr qrccffi dqR rft rqfu r

s) dqr.rR4l {.sci=fr oHp rTr {& l3Tqtrr @ E&q crq q;ietc. rffi nq-d-e.r

-crdqr cr53q{ar{ili-, iqreffi

Y

$) qftilq, Fqr 11o foicr
> ezrrftas.qrg our r a-r<vffi1i1 rqirrq=r:ft lifr sqrr6 +irrqam rqS:
. dqr{A OHp s-{trr rT.i ,t\rdr U i #or ffi ;
. nqrgirr{ projected { non projected:aterial4ti * op6qrfft * ,
. {fl-+i rrFrroqi sffi.cfrlfd qlEB ?

fs-sn
111

9.



> ffiqFhtro-Erd ?,ilqdf grri +refrzffiql fuAz q;id-€. 1 yg a{g+f
q{r Tqqrs ffi r

(I) oHP ftt rdTdl rE{t( { &Frtt 11o ffiet
> trqn qlel z^rflAr{r-fl-t OHp rn rrd-< s-{siq .r-td-q r v-Eqiq rr<t OHP

r z^Rqffi e-m'{r dkf,r fr-q6ld6tlqr ?qt'g1a( I

> qr;tcHl ( oHp 41 e-d',T.rd'at"{ ftqci qrr<Ii s-dwq q-EdC t

A<qH Fuftrr 11o futet
> (flrFft-t6-{I* { (qaqr hrrrrq rFiA-{ t

> (s6qr€ kea-1<n oni furrrqq.Fi n-qgtu t

(Tr ..+," - ffi qraelz zrflrH ftrqiur

<-qa 'u" - rfrffi qrsqe qT<'qH Frqirr

-v*r'rr" - {qrq-{t{ar{+1 qr5qrd z^r{qtffi Frqilr
(Tr "q" - r1 ffi qrsqrd qrroqH trqilr
vq6'e' - w<ttellffi {6qTz 4<rt$ f;rqivr

> v-ttfi rr{rdri orcffftF qrwff-ils t{ilrur rffi( |

> orriftRr 
-q-rqr 

sdq rrwrrsR q-e+, qaiFffi qrd v*qr qA-t

qfu-rrd 6.rrTr zr;qqtffi hqi"r rrd flTgTd( I

> e-&fi vpr gi-( o{r+{ftF'€6*rr rFtf(- I

grnFct* sq{t( (?{ kid)
> q-&+' Rqf,{r d c+ 4r Es n-errnfteni aqn lH qr<ctffi oHP cI

?r'q. g-fliq rr-t crns-i-A-q r

> i{-q sEffiT q-dqT.trd6-{ri {trR-+l qrftr 
-r{r+.rqq' Igfrsq k{

flrTs=jAq ( smq"zF qtqr ?fl+n qh qsfrqq ftqd-q t

> ys*sur niil fuq q{r66cr h-qR rrfrq. I

. Er<cH qlddrT 4M flrffi s ?

. oHP src A-qr*(I q-€ l{\rd g &{ t

. ffiqq-dr.F-{ra6 ar kr scffi'e fu I

. Srn-+.r mftr Err+rs

rr)

9) (r(i{I:
qs {TEi qR ffia qri q-n_s1aa t

q)

11fufu1

q

111

T[€TI'IF[:

+r ilqqH r oHp +1 e-A={T .rd 'ara ftqrt gra-o ffi q1 i
q) erffi{t ( oHP qi qdrrqrd 6t mrto E-drsT#s- I

(t futd)

kf,ra



\9

TT) qrflrH { oHp e't Tq}rrEra gi asrrfl EflIlTAn I

Iqtqur: tl Frfut

re* r+trerc cft ncrit ysqlqur cr< r=i {q(B I

> saqn1iao-ere stdFrqT ftrgdqr
. qi {-r+1 rr* qerrs *-} et i
. q] q-r+1 oq.ir* qerre 1r{+q ?

. lirrt-sT qrtT ffiFi+1 g+-rs * e i
> 11drrf'tr6-qra crrd q\r+} sftffi gn-+r mftr qtrr qrF(r

f{rn 1ll



q Ttltrfi{fi

qr<qffi(oHpftlsfrr
z^rqgiffi { OHp "rermr 

(=rqr 9ztr6 rr+ \-{ {il€qlt qrgr;r { 3t56-1q 5; 1

qrflH r qlrr<?-c a-ftrqre *-ff qr-{ilil{" a1 r u-*: z^r-{cHr
ft-qi"T.r'i qffa-d a, fu'{, qre, ilft'+T, e{rft sffi qh rl;i qPdrq, fqrar+,'n
qrd err+qr {A-r + T$qi c<ft'rt.i <;E I E-q srqfl e-& qrrrs fu+rr<
<tqFd I cs+r *-ft ftqrrs at r q*: fr qR< rFt +& qq ftF-ivi q-f,, em.r
.rst hA(- et€ rrqqr A-{flqT i wsr qa, qr;fli-ffi sq-q-rh' cq\r+.r qqfka
i**6 3vqfer Trr rrrruq +-6r+ €q I

?r<clefr T oHP ftt yrmr rd arq ffi T<r{s'
> rt:r Wqrrr<r qH oHp t-d rrdrd I

> |c*-c { riiffi gft &+ qgii r

> sflTq{ r<r qQi qr<qH ?sTs-tfti zrdl rrd q-fl{rrfrf,6-+l zqm sis'ft dci
d;iq-a q-{l-fr€l 

1

> kii{ (6 6riln frftiE 11&" r q-fr .rEi ardr wqi q-d r qr<cHcT +
d qrerA r*rr fiiq-d r "rd: ttv"r+1 q'fr * d m-at te-+H qq
rrci r

> ffisr+ q_qrH t{l.ili ffi tF.rrrq-n dE cii r qcd.r<t qr4qqF {Er{rff ilr{
*ko rrrrrq r

> elc {tld6 sTrq-qr rfli{ rftq-+1 zFfiqt;ft felt tip pen t tq .ra t

> z^r<vi<ffi q-ql-q qfu-flqTq oHp EJ ffiq qq q;ffi 
1

> oHp +1 "at +.{-q s+.T rrft{q fr< r zrirmt ffian q-& nr<a r

> fri€Tfi Tfrrr rrd {s-+1 cs-.qr (cooler) {f,I nq ra r

> frfr*rGdi e-qtrr ktsk kfi-c cfr rzrsl ru r

tlY fa-rn



o6 1ffi: t{fl( Rrqrurqr $mtt e{rd{Td-dl il{r 3r{rs.{c{ il{Erfi-{c I

fa: .r-u] f qraY (+IrI: I qrdf

I st{q:
qq ffidr erqqr s-rqnftrs lT<.ry-ar r{flq q+ffi.
.F) gqirTaqq fh-qt+qrc rT{rsfl .E;rq-d *i-{t+T sr{urilin (r[l. {{eTr-eEt

3qr.l 5 E d-tg{,
lat

T)
q)

Pn_flq-qlq rnr*qr qr+qq+ qrsffi orcrqrcq,

rurq-q rrci rTisiqr ilql-E{ rFi,

gr+t entlrrrr fou,rg< rc< r

R

I

Errqvq;F, ilqff:
qrc Ec-i, ffE;I t{, a€-{gs, ffie qarc, zTr.R rr't, ka anq, h'+r, qqTfr.{q
6r$ilrm-*, artr"ffirt 6 qfo-s, arr ffi+d, ar,ai-6-m 

r

t€q Ffqrdqrq:
iF) qFET t{si6,
q) qrerror hqqa-€i{i uqq-.r,
1T) q-{eTr€r g-*'f,t6-+1 i{zt{Tff,r',
q) {qlq"FFr {0TE6-{I qTuraqr {dtfi-{ur,
s) hfrrq ffi qqr-q,
q) sE-ft-floT dql ddtttrq.t

Y kqr fuar*-<n,

tI)

\ft$r M"{ rt{ ffrcet

Y*rT -gTt fuerf,{r{ Tffi kq ilq-c+rffi +rwr Edr+ r+f-+i
sTftTc-q q;i ffi'q r q* \'szt k+..ql qrft fut o-cr 3rq r*f, rrffiq r
tsfr' qq araqr frra{ qtfr+1 3nft r ero +ilrr{ffi.r st{-qr hiErs'i
FqRqiE fli-qrq-drq I rRTrfl'q-i'q-d (tiffir{r s{q ffi{urdF-dt (* iqri
wi emctdqr

S<Itrfl ftqqEqrt Eqq.fi rv{ ff+izr
raqrrftdo-drii { vtrcT qrfr q-ftTqrTilql hqTEFelc ms{ c-Ei ,icir"{Ti
{reilrrr Frqrrrc+TEti aqwd rrft qfr d-qRqFi @ r".{srfu fl{frfI
T{ I ErS.+vcr q-{ e-m qtr<rrs-dr q* iqRqFi ttaq r

s)

lt{fs-drn



q) IlnrftFr rIur{6al Bfiqrtfi ilfr.6,(ul (Yo kfu)
h-qroqrq-rRrg:{ qEtqTF (qr{r"rt€\.Fl .Iur 6-dr 3aq6qr +-cft a.ft+rq q=i

sfuB trffi rqs-q .rF({ +Eitqfu cr ? k* r<Irq"r6{6- eflqqr k6{rK
-re @m r

T)

g) frftrq ffi 3lqrq (i{ fuie)
ffi-qr+qlq q rRfJ-fl saqrrffi t sqalr ql'* hfqq ?T}zIm rmgr

- 
q1rr31An I

s{anrfir (iil{6-dt 3Tr.t{.rfi-(I[ 11o ktar
,te{r r--}ilfl"-dr qrt sr<siq rrt r<Tr+{ rcA qi?qT r<il'qts'o {rc{-+1.

rqw'o lT.tar( r im-qr+-qrc Y rnrgfl vrffffi q{dqr

fuqrs{ rft *-ft r<Trq{ rtca i{idTcT nTqtF{ rFi lrrlrs{-An I

gK-ftr(gr ilII EdFE-fl tl{ ff+ter

tairqqru .RTE €qfu sin. h-qrfqrr+l ft"q.i vqa ffi vqa r't
errs-f+q ( T{tsrc rflq+1 ftqli ucq-m rft e.tg clt @t

")

o (rttr:
Tfl{r.ft65dq Bffi-q'TIt vran vqa wt q.nsrfr-{ t

({ h+d)q@E:
o) g{eil v}rf,r *-q r+rqr vt1Etq. r 

_q.) rqFFr6F lTss11 rrE1 rrrrdl w'dR flfi-+a"T ,Tti fu-{ 3{14qqz6 g g;ffrq
]FFKI

IEfrsur:
q-q {Tdri qcr qqwflft r irqo qflgq + ,Tti qtFB rri qqarqr Biqwq
.loFs 

t

({ ht6)

{.

ljq ft-{rq

a



1.

I

qrd {frfd': yrqfur grqr{

rq: rra] r efArfi (rEI: I {o-dI

vfu:
q-q q-r+1 q-<qr {il{rft6-F F+a qnrr qflq E+fi-:
zE) t+rr+sqrft Dnqrrqm.RniEr Afi-fr (rircr+T y6f.dF qirrcT,
q) gr-m gcr r{Tzrq-r+ grqk6 gTqR fii 1

sr+nft:
glelko w-qR qr+q, 4r{ifuP.rT{, q'rc Er{, r-{r, qt{m

f. tla F*qrtmq:
q) rTfu"mr Fffik (Rote play),
q) qIEkfi sTqR (cffi+1 3Tr+aqm-dl-Eflt c'd$q,
rI) grtrfuq g.qqrr€E{eft q1C-{ft,

q) ,<-fi-+-tE der-gri5f, r

Y F*wa ftqrrcrq:

rr) qfrrtl f€t{ rlo Frter
\r6-sfl sflffi .Fe{rqr fHs(r friqt q#r 3{tffiq qt' @ { m q(rd
qmfrrfr qr cerri'rfi-ro-qr{ a{r6r tfi frt r n-cft offi em e-flTrrft'Fon *
rrd e-mr kqq, Fi*qr

c) rrqfr+ srfi T {(dl ![r{{[fidr{rt wqq: (18!-6r {o ffrte)
ffir+Ft-rs { q6ql qiff e-rirfu-6 srqr rrffi * fr r qql

dtft aqrn_q qr-tdq 
r

e-flmft6'("=drE t+qrm'{qr r{ar{q]q-frft ffi-qrs-dlq rR\iET EqR-* qa'}rTfua

<.ff cqn qrt fuTA{ ( s\E fttzil (fi rTfti vtur<IT
onifuP.r va I qr s* iltdsr-qT tq. elrs$s- r sTt

qti-{r $T qrqfu+ srqR rrkmr l?_{ro oqn qr;i flrrcT+{ r

rT) srqfud, sTqr((Rrft m{fr (t{ foid)
|M flqfu+' sqqrf,r ffi 3ir-{qqfi sreTfufi grqR
qr+cqr ffi qril;rro g$is, fi-+1 q* aari w[dn r

ftTrq 11re



qreTk{ gqqR 6 cF-q ( eRrqr nffai qr,qn-fi6-+1 fq{il{d qrj }q.q1 6qR
qFi ern-s-{An ( ilt{q *-qql !(r+T qrqk+' srqR qre-qdTr Efir rFi
e.Trs{dK I

,Tffitr(gl ilqr FFfirr (1{ fu+d)
fs-qrrflc .mii r+qU sm Pr-qrrqrq-{i ft'qti sqa ffi sr(d .Fi
qrnsTas I

g) tr(trl: ({ fufu)
q-di{r{tf,€.6Trt qouq rm{ q( qr64J qrffiT 4f,rs{ ffirs{-a( |

EI)

IIf,lTlF[:

+) y1z1f6 sqq1-1 lr;Tlt + Cftr.tI t
q) fr-',rqmr h-qr€-dTq jTffiiqr {d-fl* *iTqrFG frt q( I
rr) crerfufr g$ql-aqit+-t qr+qq+-or qrei I

t 1X fufrE1

Isqlsul:
qq sTflr.t rrTrq-+T'ft qqrci' m{-m f{-qrf,-dTT6{- ffi rnre,r qtf,q, Blqs-d
q'tdt 

r

11c f+flra



qr6 {fr*.6': Imrrrfid. *c

tt;t: s-qr€S r ftd trrtq: ? qo-AT

vfru:
qq FT+1 er<qr {fl13fuf6 fuq 4{rqT qe,r-c qfun.
iF) grfrrrsTmrqr rqhi rrfti g-mrrT.q-fi fuftrrs g-mrr rrft tqrs{,s) rd-rnis6 Fa-qr+-qircr e-d-rr d qm-rft. fTqinT rr;t nqr yrrr+fift 6f,A rqi...r

TI=T I

1 m{fr.
sifr n-ff, {,i(, +-d, icr, E-d tr, qr+€s i{-., tff (zqrc-rrdr s-f.rFT)

qq fuqrfi.frTq:
6) cqlrlarTeT fuP.tils (Laboratory Techniques) +t+ti A-qs-q
s) s-*rrsTrmr hRr66-+1 qlql{
rI) ,fffi-filr ilqT Efdr$'-ir

Y fura-a fuqrdilc:

rT)

t

rfi') ffitr{rrdrT ftfircqR rqma 1qo ffiEl
fuirq fuFsf,+r srdrrqrr"n hfirat!.- q-d: Eiq-mr qff +raEr, fufkq +)urqr
r}.c<r r +-#qr sm c-ft q-sfi wt aqm fqr+ +3mo+ton a-c-m-<
rirtv. r

s) firnrrdrr ftfir+t B{qrft rrqnfl-rsqrg { T{6qr sf-S fi-q mr4n6 q.i
E lr-q*-{. r (l qra Ro frilar
> 4f{6r r,ft arr..q,

> EFffi Tfr kflrq dFrqr m-ql,
> offir rdrqr-a ew firs{,
> 6dqr qrq cr?t r gk,.rft 

<-drqT T{rgn,
> 4rfr s}.q aqn qr{ 

r

c<-fit-iur irrr EiTrFt: (l{ fufu)
tt-qrcqm .nni s-+qfu gm hqr+-qrqzfr fuqf qq6 iffcrii vrqd qri
qTII3;rTq. 

I

ft-{rt 111
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E) (RtrI: ({ fu+d)
q-F-qrd ,{rqdr FlqIffi uc''fi-{ rft qq cr6+1 ff{rrT qdrgc qrrBTA-q. I

t. rriqlst: U fufu)
iF') Ef{6r Tft +16r ffi 41Tqt t-qm ffi t
q) 6i"-dFr qfi fEnrq qirurfl qts.ET ffi qrrq kvn Sqqrd-d ?

iT) 6qiqr qrq qrqt r +iq+] q-ff qql\i(r ffi o-rrqr ql=r k{q-dBi ?

E Is{cq: ({ F{fu)
T€ e-{-dr{ ir$ q'trrTmrt q?TT\trT Bm ffi g-frrn-(Il{ f4Rrf,G qftr rrft eqrs{
Stqr-q z

l?o fr-trr{



qrd Yftf+: (er€{is'{qdl sftr

IFI: q;Ffigql 7 ;]lg7Tr

q

Y

(rEI: I Uu-A

?

vfrtt:
qq qT+1 7{rll .{d'iTFft6-6 furq 6{rqr q{q q+Bt{
q) -r.rqig"s {4q{e'i6 {q { fu1ttF qe{-{sizr T;Tq;I iEt$q iTrrrfro qtt-qn

Tra

q)
rl')

{z{eu1s ,.r;? cFI F4ftr;l }T;rrd6-+] ani qrqr rrri,
r{}q{el+_, :r-tfi qra"flftq?iE sra}-rT rrd { rRI\t"T I

(ITIITI:

kqF{a:i ..{aei;+; q4, Frqrc'g qmqsiE q;;r, TaqI+z RE-g, kat{eH qe,
F;{FE ::, ir; .fl5{i14 

|

Tdilrrer:iFr 'rr14'1+ q? mq-r1-5i6 6l+r+rrnqr { {r-srqrcr Eq_ &-{1 t-+ ,rtr ncq6K r

q) ?'rT.,.i.F.T.r,.triql{ ql{ctdl ilqR rfft rcgeiq r

rrcq ft'qm-drq:
.F') qfura q,qq
ql Her-4c14 ,i;Tm'i r1;ri66 { a{ilf,I T3i66-qft 6.dr6-q
rll qe'ri{e t-h- zr;rqir g-qr{i

{. F*qg t*ur+<rv,

ft') ckq'c;q{ (1{ ffrter
> {6rrrffdF{rg q-ae-E-dft yfi-rs deldq r q-*

. qkf, W{fli6 {a s{rt ffi 3rfit+-{,Tt ffid-n +l Et i. dvrfn ryEq lrfir+} qel-fli+ Ta Efrt rrd qq-+1 6 7

. + drrit ff ErA-{ erq +,++} qrq {a rr\1+? ar @ n\.+1 a I

- qa+nflz:rEra wqr+1 um fr{qT ffid q=i*q t g-f,( ewrg? crdcT
qd i1 rlcdlq. 

1

q) qH€tf"+, q;{fiI qm{s { fu{+,r 'ffi sqqa (Yo me)
- ?qaiilrfta6df X eq1 qqrc-{d1 |

. T'rF er1ffi (e{d6 T46ia (cFrr1fq-.s r fuQfu.fr qqfu-€, mE-{qq
fu-T.,T rajflq. 

1

ftTra --------

I

111



. qt q+rrrri+ q=ror fufrr;r rfq ( FRT.FI tnr{iFs-qtt 6t.Fq
rrll alqfe--Eqr trr;r qr1pqd\ r qq+r qrftr.1X ffizqi' srq ftqdq t

,. {qr.n"i qffid eqa rT;i qrIgTA-s- I sqfi-f,{urcr (m<rt+ q;++t
'+nrret ffi ff,{f,r ETri ffit3n q"n-g-{-Aq I

r<dr+?uf;,,r. 6gq.no rrft rqqrcIa{ r

() qeni'{ts' rrrfin rfr{r (1 EIszI 1o'ffier
> ea{m q{il{E r{r4sz;6 qrT{ff F{il{q rFidq r tF.r4 F4ftrT{ 1 r I 3r{sr(

i6,Trfl. {q rtri qr1-qilq I

, IrilI qffiE Tq.ft r;i il[g snEqq+'Ysfis"r ftq*qt
,. T.tfi q.-q6qr ry qEqrt?rst qeq-<cifi q-e-+i qTsffiq { sfrrtr

ilfi sqtT'rT( f,-itH ?f,{dr+.'{ rrft :rr+qq+ q-dm-{r rFtfr( r ,

,o wrEzFr q-A'fi qr"qrft{ri cIfulT 6rd qi 3{ft{nR-d rFi*q I

> qqr.-rrizn {q-qir e"tnr qqt qq{rsn' qt qrqrlrffi v* e-{rs{
cl{tl3.l6lil

q) qrtt{r: ({ fu+c)
; frqt+am fuerlTfufiffi,r mfu qec-fliq Tq g{ sITtmTt g$E(ur fr r

> rraq(qiq zr;rqir qTq''.rfrTi-+' T gfu-d 6Si TAIT Tr;t orFlT.rqqiF Eq I

z {m (mirror), 3{6i1?il{ t-q (objective lens), 3nglCtl t< (eyepiece lens),
.drrrfgE qex-(si+ qqfi qk+-q qFr (optical parts) E1 r

> av lbase), fuor lpillar;, emi (amr), tq (stage), sFlTFtrI (diaphram),

+€r ega (body tube), Q (adjustment screw) qrft {sfir
qi:r+ qrrA-o (mechanical parts) (t I

> bqfte-f (er-{si6 {4dl qfrr+-d.rrnrcl VdT r qrcit{ cr* EB I

rltdllgit: (t ftTfu)
d) q6rrTTtlrt.--qir oix-q7n { zFT?jqr qgnr{f,rqir ?r4-"Traffi

q, aTlrqr TAfi-+-r,T
rt) lt6.il,,t"r ftr.r r H etf,I aia4T, $c
eI. qsilT,

> Ef{rrrrrrci +r-q zi 6i ? ,ir 6ft ftetgq.Ft qqi ?

- 3r.ifoeq it-q.trc Ercsdr q-+-{q qfuf, {Gr il !-$I Ti rfr q+
r+;ria'ir ?,IdrftErrT A-i dr ?

> qer<de {+qi W tqqT q{qi q-6Tqlfu{ r+i\( i-t &q, fu-ci

a

1?1 fa-drn



\9 qEidr rl:
4')
(i)

({kfu)

rt)

q-fliift66-n arriqr iqruFfr, qftrtfu r sffi-q-flZfr ysr+s"r rrw rr.i*e. 
r

q-dlTr{h6GqhT P,i-mf*rqr wt*q r

> * e-rqre f,qr+i +S qn fua1 rfr I
> +-ftF?T qrqr dqniffii ,rc r6fr{r crK rrfr t
> q&Terfi+l rq-fi-+irr, arqi'q o-d qrrfr r

> {'crr.oFT 
"rnT 

aqii+l (srq * g ?

"T-*ft*t ft\t{r {l{tr+n6-dr€ a{rqffi cqftqT qrn-or vrftr vcv*rr
fian r

fiar+ 1lt



qrd {ftf;6: qecqd-{, {fifrl wqR ( It{e{ql

re: tifi IFfq: 1 queT to me

1.

1

i

Y

I,

sFq:
qq srmi qrrqr qdirr{trf,E. inrt qrw rTerq q+'.T{.

T,t q4{reta 4;?di ' if+r.a r q$l rl;i,
rqr qqq{ej;- q;rqil qranrr qt'flqTrT{ iti,
llr qz,q4sia zr;rir <rarq rr;i r

nrqfi:
{eq{si4' qrz, a;( qw r+ qqi, ftrqSr{, ss-T +fr qorll( tFsgr+'I z=Fr65,

iq qq.r {r* srq rorcftffit, k-qr, hf,Fq +Ir{q4,I tq{(rfr6, qrtq ?drtE r

gfrurfi:
1f,t 'qrq.nT+. qA q1Tfl6:a qer< 1;qair{ t

r{r q,i 1au<i,ie zr-a ffii a rri (rr{f,r 6atE{ lllrl * q\r{r 4{. q-flr ilrrTt
?nf,FTq 

r

rr) +q n-ara q.nt {ri r r{: lqqrqt {src rlt rr+ stq.I{ qt ksqK }r*
rrc{dlq I

qq[ fu'qK-frrq:
z6r r{fu+r:a q 'qqqi d;q tr+T-A qry q{ r rer{ T+ +r-ri+1 rrqic
rri q,,qiliE rq+r qri,rqr+rR rr{ q:qrg
rf q':q1elfr ,r;fdl rtlTtTIqTi afqtFq

ftqt kur+mv:

il') ckq lFm ({ md)
, qrrrrrtraFqrg +{zq{siE ,r.T+1 r+in {E{r(sqflfl v5q-f6 dlzTAq t

. qac-{eio 
"oT 

o7 ''flrT h-ffi a:'11ft qrdr qrs1qq ?

. i!rt+ qe-rrasia qq-{r C ht+T qTr-f,s c-rtd Tr;t qC-+1 g
qcft r

> sr.{r{tr-E-+i sfrf*"qtqri{ {d qrdqr qtqr rFtarq r

k{r+llY



q) t{ fffi, (w rr{ ( qirn lr{ t,rdiftt rEdd 1io firt )

> qevcrie {q+1 ++irffinnrdrt a"rqqltAq t

> qe+t{a qq+} n-< Fr+rd dft-trT tqrs"Irrs I

> ftr+r@ i-qqri ssi rl nqru=."I{ r

> q* +nirsqr s6+Tr"ffir yqirfl{ rriam r sdrr-t;t't lqarured
v-qrs@q r

rT) qffi<rtd rq+i q{( wqr< +rd ET${m r1o futzr
> sarrr{ft{Grfr { s{a q{rs-{a( I

> Ta*fi qffirE qe+<ri-a a-a+1 '.e-.{v'ri +{ Frf,ra, nm rri 7 qfsrq
.ri EFi .rd q.rrriA( I

> +ni fuPa r cr ffit aft-orq.-+sn rt;i rlr€-{ftq I

q-e+ qgcr rC{ Tft 6'sq 6rf .rH e Aq il{dr+T rtt-iaru-r i{r4erir
{6zirr rr;iArs- r

*a: q$,-cq H-qi (eq-a.*qie qq ffirr r

q) qtw{tfi q-a+l rt{e{Irrqrt wq-( 1;o k;rz)
> e.A+rr1,l-66mr* qeredo q;r+r q-reryr qi scrq # fl : ffi qsn

rrirrq 
r

, ?fl\rfir gir/ Ei1-gff ir* qrq-Frq 
I

> qertrio zrazFr vrerur{I g-w{il6 ucs.q.rft trq qrftiT{drq 
I

g) (r{{T: ,{ ffia
> leqEsj6 {TE;r i.qrile fl?rn flF.?n I

> t< q5r q{ A-{ Eqr Er bqi{!-r + q'qFT rT;i-a'i'a r +qer gzir{ rA
i.qrr€ Zlft1z drirr qru z qq qq1 ai6ia I

> qss€tz rryTg f+flr+ Tfl'r{cii I ffi1 6agql fuet q{ .l-t {&
<s Frd ilq rh-s { wr{g EE{ srE r

> T{ b{r (loose) rrgqr q-q-f,{qi rqoa +q qtf,Bi I

> sTaRurf,ql 4q qr{+1 {dfu-l{ ri-qqr I :ira t-"qrs , 4di qqrzET

t-qqt t-v 3{ta +{f,G Ed{- 1

> A-<'ffi{ qrrr qffi ssm rri 5.ffi nv qifir qnr
(r@T qqT{qT{qT qgt"r g6 |

> {&rr(er6 {4q;r qn-qE, qwrg .rdr qr rr.Trr.T+l rr=r s-.jrrr
rrrlqrg r

fi-{F t?{



q. rI fl'!l?t: ({ fu+d)
z qe+f{gl;F

> qerT{el4;

,. qH{qTfr
z- (qr(9Tfr
, q&q(9l+

{4+1 +< {sl ird * qq}JT rTrisiB I tf,{ I

{q+} ffi{ rrrrft cq-rt r+qqr ETrft rr+( r-i oP+-ei t
q-q-+l q-S ETE qtil+ rr.aqTirT An ,ffi +qtFE ?

zr-rdt.{ ({{f.Fril6 ffis\rdr a-6fl {r@ &q.fu-{ ?

q-a-{rg E$src qq-i {lq-} q;iq66 I

grfrwr: ({ Frfu)
6) rr.ilrft66q|' qf4-{f,r, sg.inffirr, qfirofu r 1@rgc r6t ,fiq-+1

ysiNq qrq rrif,rq r

rr) qr< qsfrqsrqrd arr-n arew{gnn ,rft {an q=t*q- r

\9

-

1lE t{f,r{

\



q {Ffrrrff:

s,rq*r {fid1 {Terq q qdil([wrt

okirrff (er-fliq- q-qdf tq !iA-{ 'rrlqT 4r rr;q}n' ffi r4Ti1r'1r zr-qqi +t+i r
q+-qt sr 4tR\lqit rTgqr d'41- ?t+.r qtr+ qp';,'- fuq1 ;41i1s1

cfr ffifr 1;st 6-Fi .Ft s*c r ffi?i fflqrf,.f,5qrs 1.1:r1t,,.w r.'1'rl q-{HUI dqT
qrurrur wioqnrrrqi nr;r+Tft tr;I Tf4s?z6 Bt I

qat-flifi q-afrt t(tnsl:
rF') (s{fli"F zr;T gqTq qt{r, {q-+1 qr'ardlri a,+. ilir+1 Eai^il rTrtl {qt 3rmi

6Tat q-q-+} 3{t{i.wrC{ qra rqrA rtriqd I qqi .r<i tr+-.r+ q':I n"I
q+t r qsor crd1ci66 <zEz Eq qerrq-m &q r

rI) +eTrzq-frmrrcrqr (HEei4 q?4'} g"inr ,TEt {{qrc r+zi[s qfu+ {rreq

frr r rnfr rrd q-{q;l q-ffi +q nttr nt-+r eT'} hfi qlc'{qd I

ri) Td.e q-dt qeu-<rio Frrqi' +{rs qirfrd (ftrc (qT -{q crffiFF cH
qrc q-{ q;FA I iqqzFl{q q-s-"rlg qeT cc{ ,Ttr qr;r,+rqr ru{rd 1 qfq6-61
+fi-n slt{ cft +q qPra rEiq qr++r qrfrr r;rd 1 *o, U * 

'q) qe+<rio q-e-{ni Eff qlrctTre +qFi rcq {{ml{ {lET areqr nc.tr+r qri
qe-+1 qr+-slYr fuk'+,r i6dr qrfu cft-rrq qs r q-si +rq qt rrd a
4f dF rrft qlrqki 6nzFr qIFT qg+l qi"r rft rrqvzi r fofu-+i trri emqt
q\rdr crfi-6r 4qd6 (moisture) rirfti ie-;6 r q+r,} mi qcqir rs {qr&'}]qr
qr6 I dqei fuk{r ffi ;nrq rft rnr+r a Aq 'l{i-{ qqqi rrqre rrrar

qrgq qfu-q t qg+1 rs Surfr rrter q-+rq 6rr tr*{ r .{qoRor rn-dT ft"ir
-rs.+l i{k+T ffi e-*'T r{ wqs qq r

g) eryf <raurfi-ro ?ir{CET ?,rc-{re qfi ffi( srdll qga{ q6 I 6qri
A-<-rs +-+r qqqr ffi t< fuq 4r rfdr+q ffi qqT rfu
1qrkfi qrrr66-{rii {ffi EFcsrq g*'vwr.r=iq-a r riiq fuq flsfizlth-f,
eqrfi EI-hffi-{ qqqfl gq"f4l Fa l,

q) qererta q-eas dt sEqlqr id'{. rri, rqrqtTr{is F,nqq;[
qfar-A tr*-aa '+gaii fi-5+1 (rrscr qq ;q.q-m ila rir) rr-erqT tlqqT

ffiqRq (flErcl {Ir*I qt.5-Bl I

d) (er<tto q-q-r6-dr{ nffqt'r+ qqrd65, herq trft 6g1 3{E{ { eilr, {Fr ki
da-+r r<nq-rrs nta\t+} ({rqcr {rq-dn r i+-c'.ri'fi rqrzn-f,o\n {eqEqio
zr++1 qrhfi qrrrdo-dri furn;i varq r

,{) \-e-q€i_.z €"s-drg F4ciI ffir-siqr ilf\ 6H cft{ ffi q,rr-'T fr df{ t

fu-{iTi ffi .rct qec.cri+ q-qcr'{qT +ff cl?I'qr a'le-{ {aa | ?qriiFr{ul-

M qrqr rqrsffi edrr {t €c -fi6 (at I

tq$rn 1R,e



$6) +S g+ q-drst Eitd-{rit Pqqr vrrqqrc ErErr\Fr uffiqT rqrqft.{ qr ffr-d+1
qra-d aa e.ncr {rt"flii r

E) qm<rt+ q-a+1 e-+rr {ftsffi i{-6-6ttii F+"i( {rrqr fioq'cEi r +{
rrd qgr qw<rio, q-;rtiTr ftg+1 q-€ r

qar<*t rfrrr +fr firE6 Fmrd irrr st6'r rril frfu:
rfi') ilft6 (tenses):

1 ETr{ft( (Eye peice)
3ilEfu'-€ a-<rcr adt qtq=r d r{ q*rqrt qsT rr-ic.i r-a r qrqrg F+q
aft+rt e'sT rFi qf+-a I

> elrgfuffir* ffi e-S {frr (bodytube) srz Fqiry |

'> qq-fl cTfqftT( Csa r rqfla-{ \rsa qt qqr qs3itdr rr.r5o qqg 1

E+M t'{-6s-dtii s-eqi g{'at ffif, kflTfta qqnrr ffi r

> ggzt fu-qrq'r fus q.FI qt tq-r tfuq tc{r ++ I tvza= qr-ffi {qrrq
Enrgt T ffi n-{dni q.6T rri I qsT rrd m.ilqrrqT {qK('{q.r
.r.i.rg r*ft \rmc--+, g(qT fuq Sqri iiM ga< r

p qq1 rrffi d iil.-pracqrg qqrerrc-ff ird r

l ilc fr-dn

i. crdifuq ft<{ (Objective tens)

f@ qe+<ria raql fi-{qidT :{dtar{ +qts dq; 6q qqrifi (10x),
q-& qE-.+1 (40x) { ff il{-ro-drli hra dffi qwr rl-i qfu-an I

Fr+rd r

> +<"li qrfq-+] 3r+i ffi Er4t qqrqr. ffi | -'

> M aargs-ffi qr6rqr M.T{ R1r 1rsa fts 1fcn1 I "4"red ffi
(forcep) qqqrq ffi r

> Eq-6r+1 ild qrrrdni r.Er +.rsri' iirS-{, il€r ,i-.et.r ftrfi +€-crt
Fr+rd r qk i;€F @ 'qt q{TdTE qiqcr qrr{ qrf'rqtz Eff{Eq1
r+.n ftr+i i-{-ds t++ra qf+-q 

r

> (TTEnrukrufl sq qHa+1 1 +cr A<rd6 z ffi qltr{qr 1-v
dtcT +{-f,G {-+l il€{. | +{f,cwd enck{ t+sT .r-.r rilmrdrr + (m.T
rr* r

> +trf,G g.il rrffi6 ffi rrqferr{qr + fo-il.rrr rrci r q-S rrcf'

n<E{"-qen r_m-ffi rrrcB r qr+{r€ qTiqcB qi" re fo-qp5 6i ,

m{-q-+1.fifr fumt f}r*{ ksqrg qT{cr fuqllr ffi 1 asff{ qqlq1
.Ffoki 3iq qflr+i ffi EqrS{ 6foH r



ffdqrft
A-{ds-drc sqTcr qki qft cq-{-qi fiq-qr r{qr€ ffir sxrq q-g r i-< sq-r
,TEi q* ilrrrcr qT +q-er+i ' {tqr +{ +]lG r iqrrs eiH FEt qH ch
;r.q tt.il rrt +{ zFt-rrcT Er a-rr fuq irr ndfq .t=i!-d I +{ At.hHR q\.+I e
lri ftq qwflit qrEk{ (xylene) qr Frvt{ vw rr=i v:ta r

tI) qr8ef+ qmgS (Mechanical parts):
t +H+lfr q+r<rio qqq;i q-& (q.qE i-dqrfU qrEi sffildkq q-+r{ ar

rqfuq{ qffi-a rrtar ci qqqi ikd r qd lrq{qr vr+: +S q+ora
4f,rsi f&qr fu-qr qF-qrA ?4Tsi rTriB I qqnrr{ hrq ak+rdr{r 6l-6 rt=i
qi+q 

r

> q+rcria qa+1 +r{ q-sq€f;rflli qffi 1r+'r ffio ksnk{ Cqt1.<
{S E{-{drE qTfh{'Ec ilt r i{scfu qe q{E-qri ETTA qqra-{ qrfrr

ilT{ Frdra r i++ra {rd] {rqr Erftrr qf{f,dT a-f, 6rA r q-{k<cb
+S qT{ tr+rd r

> ee Eir++] Rra€-{rE btq- nN g}t ewr .ri r cfi q{-c-qn ffi
Trrrdr€ qq-q qwr rr=t qf+-a r rqt-efu{qi.qra-d <ra ernq{ {rd r

i oiffi e-S q< e-qr$fl qtdr arccl q:{fu\'{ qTifqrd F_sTE oq rn+
re<HI qFA 1 affi gqql yrq: z6ni {4 (Coarse adjustment
knob) g-o.a} q\r+} +t-iuTt 3{r$q(g I i++I;FRtur iq-erE 6l-r q-fl{d 6r{ rrtt
nftr'6, uli.rd'dr+i ffir i-q-qrE ffit rTt ant qqfi-{ rcfld r

f i]'a fr<i lNose piece) rrrrft qqd ar rAffio 3rrard an\r{ TirH '.rqqT 4{qir
qqff* +-ti &fi-rr{ {fuq r

Y (eqflio fiT+1 ?,mt (Arm) {-.+-o} 
qqqr qqqic-s ofu.h r

s-dq qftqer fuPa t+, s) Ertr qe+<ria q--?-+l ffiqrq crr rFt
qt+'q I q?q qftnT T+r€Ir6F ,{|iq}(qr (qftrf, ffiR (mechanics) *-6r
qr{tFt-6 |

fs dr{

I

1ls,



qrd {ftfi6: fticrdfirsl T tFqqin

rr;{: +fi-s} { T#
s?Yq,
q"r +FFFr sIFIET {flJTFirils t{q 6".rqr qttrl EiEE:
;F) affit cfodrsT k{,
GI) kF+rq r+rc+r zffi qr@l qri,

{) fuftr< gf,f.+r t'rqrffi FqPa gr4rtr rt fu-qur+T qzrqzr6-6

9

{trt{: I w-el

r{..qTg{.

1

g) tftqv..z.rwtf qrrel rt.i dqT zft iEtr g-Iirrr rrft fu',ruror sltf'lq-ro q€re={ I

qq Gn'qrrmq:
i, affi 6q1 frfuqaqsqecft 6eri;o
q) frrqrjfqrst < tfuq-{irlrgarftft ftq'r+.flc
q) c<-€r+flT (tli UqS-d

Y faqr fuar+mt:

l[') ilcr tFqqTfr(E;ft scq-d r1o ft1aEl

"a*nz-"ri 
frr+.;"t r ttzrqq-qq+ft hfirq vqrts T'FlqsR:

> 61qr&{rfr Tffi + A ?

> +ftq fiqTqT frffi Ci4q efflr q-qt{T qfr€ t

> zr<t fraror q{qrs{ ti<qq hPa s-ql-tT trftq r fuqsrfi q-ezrq-do {-{
qr".rrrqr EEf?:aII I

REITFft4rz enltmr v-t-rmt+ cqwq rrft t 'tftzs-ce-s-q+ft
qrrun6{- Hq crft ftqdr-q. t

q) 
"tctaT,m 

T eft\.rc te;ff f*qmflc 11 qo-cT io k+d)

> sarilffi i "** 
qr$r affi 1 frftq5u-cw+ft t*-qrm-flc

+T{firr q* 1 ifu e rrq rRrslafs I

llo krn

qrcfi:
*t *, +-*, Ef{q, qqi, fuftrq rsor qrr-{q-{, k+-t, qrq ftrqm, fil-d-{ cc-i

+*, t'L" r tgq (mortar & pestle), Ti?rdr rft ( burette w<r r e^vr, tffi,
q+, fft { {Td q-S, rffi cI-{, @Tt4qq +refi-c' qrMr qr-q, ifrks-q-q

{;a, fr&, tmt, qr:-+sT r qrqir fuarr, qT{ Pflc I
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,. ml1lft frl+ilo1q;I q;nl �cf;qfu; � ll'f � �l'j,�i'.fi m 61rar.h�1 
41 <I \3 '1 e;I � I ..., ... 
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�. �: 

�. 

�. 

q;1Jci'1J, �1�'1q'1, �, OHP/LCD Projector, �. � � I 

iff9lf �Q I cffoU q : "' 
CF) l"l fu1 tSCfi � 
\9J STL ml1lft Cl>lllJ;:qll'1 <frf � Z fa'1"'1g<i-\<il �. 
lTl STL �p:pfl¢1 CF&11¢161l"ll 91i'l<T, 
tfl STL � Cl>llll;:qll'1l"ll � � I .., 

�) fl fu16.fl � ( 9 0 fl:Rc:J 
STL �p:pflCf>l �q'1�1l-i1 � m 9 9 mer � Z �m \341llg<i-\ 
� � C'l'll\3'1g'1� I .., ... 

�) mlPft Cfl1Qf"*Q'1�1 � � fa;fl��Cfl) � (9Y,, flR"cJ 
,. � STL ml1lft \34ll ... PI (fm CfllllJ;:qll'1l"ll Cl>'1Cfl'1 � � 

.., .:> 

� �fct;MJ; "fRfT � � � C'1'11'3'1�l� I "' .., .., 
,. � 9«1faC'11� � ITTm � 'lrtg'1� I 
;. 31�14 '£11 f< Cl> �TeIT RR <frf �: m:.., f'cl 'il � C'l ll 
,. 3l'i�l4'£11f{¢ mm rn <frf �: w: NGO/INGO 
>- 3lf.ill�<i<64itl �T&'IT � �: �: m, qfti:m-, q�qf�Cfll, 

m-m �·�· fc.N. � I 
',- S TL �I it -01 ¢1 9 '£11 It 9 �I It Z 91i'm lfi=f+rr \3 fc�1 furn � §)C'l lfl C'1 mT 

� f.1q;1("1g'1� I .., . 
,. STL ·m+r<ftqfy Cl>lllJ;:qll'1l"ll fCl'illC'ill, �lj,�lll, NGO/INGO z �:>'£111(Cfll 

, ... n �� � " 'A , ... lTI'm Cfl Cfl 'RI � +1 Cf' 1 � ��"ll' I g <6 Cl I '£1 3i '"'C'Ph ll I ' I 'j)g I �' I 

f'<rnR ----------------------------------------- 9 ¥1.9 
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• 

�. mirnl: 
¢IS<Si'1s, fll'�'iq'i, 11T'CR, qf.:m;r, �I OHP/LCD Projector, STL fll+ilfl�<CI, 
ilc:1q;1;S, lf11, +ilIBt>� zq, � 

l � f,fiQjcti�l4: 
q;) fcfm� �+i�ill�I 9�'"1�Cf>-+� 3ffq � ll ¢d I, "' 

"€fl fcfm� llilll�'i&l �� � (components), 
lT) liilll i'"1¢1 fqf� �I 
�) liillli'"1¢1 m� I 

�) 

V) 

�tllvff .. �1§;'14'11 341cW'4ctit11 
" 

J.> STL fll+iiflcil ��01ruq;1� �lll¢&1lq+i1 q;8ilc:f>l61+il � crm ¢1lli�ll'"1 
q��1a �� +[t'lll�'"lc:t>l � � � �.Ticiil�+il ��1i��(i':\q�� 
'�Mt\h('l �(11\3'"1ilfl I 

>- � �¢\11'"11 � £9)C'tlh(1Cf)I � fcqlc l'f't (1lll\3'"1ilfl I , STL fll+ilft¢1Cll�+il fcR!T� +iilll!i'i lTGT f'rl+ilu11c-A¢ Z f'rloilll;+i¢ --� � "' " 

3lq'"11\3'"1 � � qfi Ac�l�'"lq?I Tf(1" 3IT!!l<f fcR!T�g(i':\Cf>l ru¢1�+il WIT "' "' " 

�ITT� +i('i+i� � 3lCfll(f ll<l\3'"1e>I I 
;;.. STL fll+i-O'tcil "'fcR!T�g(i':\+il'� +iC'llli'i � � � c-llf!CillC: � 

qf(Oll+icill�+il 
� �"' ll(f � °3;, � � 3fCfm" �ie>'I� I 

�t11vft 't�lf'1� � � �(components) (9Y,. fl:Acl 
,. � ilc:1q;1:S+i1 fcror� +iill111&l � � ''111T crm ITTw. 

fuir � l'l't C't l 11 \3 '"1 g'1 fl ; "' - " 

" " ' 

f'crnr.1 --�-��-�--��------�-�------------�-- . 9¥� 
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�. �: 
!RT � � � � CR"T+IT "fl"ell1 � : 

� � .., 

Cfi) � �Tanrif 311 ct � ll Cf><'"tl Cl a l\:F"t 
�l � fu� ��<!'i°l �f'cltSl!Cl>ICll�Jil �(14'1(1 lfrf 
lT) cR � Cfi-mT (1'1Cf>f9ll � � 

� � 

"· �: 
Cf>IScils, �1�'1q'1, '"1\J1f9r-C:, '4c1Cf>li, OHP/LCD P1jector, �) �) � 

l � �Zli"'(iiiq: 
Cfi) � fuenefiT 3l1Gl!I ll Cf> a I 

�) f'cl�l'1Cf>'I � 
<Tl fcl t\I ll ¢'1 �·:f'1 q;f9 ll a I 

"Scientists and Engineers are no longer heros." - Sevein Sjoberb 
( � fl:frlc: ) 

a1R-lii4>'1 m � � � \3�furn � �P�eh'C\csfli"l oo "\3"m �'11$cN 
+i(1Jitj9fa (($f�'1 31ajf:filll �11r;l�.., I 

if\') fcfflR � at liUZl"'?t I ( �� �) 
> � aq�(1Cf>I fclt\lllct«J)iil (($fu;'1 � a:tlct� ll'l' ��le;<C\ fctfrc 

r ' ll'l � 4en � 1 
• mm (!"� �el lif"f� I fu1 cN \3 N I � '1 
• 4101«1flll � Jilq'1Jil �e;q'p1 

� '1flct'1¢1 � � lfrf �e;ql41 
• ��lf'1Cf> \3qCf)(Ole;<C\cN � � � 

r � �c.� cR ¥ \J1'11(11{ lllf� fclt\lllct«iiil �-� fli�cCf>'I tl11ll" 
"' � � 

� lj,f(lll{ lTrf �n:J/l�, I 
).> � �� \3'1')1e;<C\Cf>I �'11$Jil � Cfi"<"T � n--::hd � "Cf>RUT � � 

� � 

. ,  . .!,'' 
(1411 \3 '1 r;I � I 

).> � ��'i��cN mz � mr;:; �TA 3ilct�llCf><"11(11{ \3\J11�1< Tf"f �e;4'P1 411e;'1 �' I 

f<rnr;; --------------------------· ------ 9�9 
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f.f) mUu: (9 0 fl::Rc:J 
<TI- m 'C9ie1'fle1 i1f.tq;c:p1 -11�'ci'iul W � Jqi.1f�Cf't"lt�+il ��T 
� � <rrf '��gj� I ��T � <rrf ffi � �gqji1 � ' . 

� m aq1{'4?1 � � 1 � m � c:p+f1c:p:i:i"1'1€lg(6 31T\Rr ��g(6+:11 � 
<R \l'11 'i gj � I � ' 
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9. �: 
"ll1f � � f:l1f�14flg;ic; APf m �&n::r � : "' -> ' 

q? �RCfiT (1'1 Cf>N ll fr;,:+1-.ll ....... 1 Cf>-.-&1-r1mq.,,..g ;ic;:=-. <:i 5"'Cl I &1 '1 � � Cl a I \3 '1, 
'@" fcnlR *'1C!Cfl \3��llg<C � . 
"ff � *161¢"1 fq-� � Cl'il\3'1, 
t:f} � r'.R1Clcil f:+1ll1Cf>&11%<6 � m � �I 

"' ' 

'· mq1ft: 
�rr, q:1$cf1$, $, �. r:q'11fu.-c:, OHP/LCD Prjector 

� Bfi41itli'114: ,, 
q;) f chi I '1 Cf> I &f I ct>f<.M G:fi ll I Cf> c1 I % <6 ct>I mer� ll Cf> a I 

"€f) fcnrR '*'1Gl" z � Gh ll 1 Cf) 1;•11 q g (C\ 
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technological literacy (STL) for all, Bangkok, 2001. 
);> UNESCO: UNESCO Resource Kit, Science and Technology Education, 

The Association for Science Education, 1999 
� www.scientific literacy.htrn 
);> W\>VW.scicnce project 2000+ 
, STL reports
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Jamiriu Workshop, 2001 

� STL Reports Kathmandu Workshop 1998. 
>- STL Reports Delhi Workshop, 2000.· 
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);> Mukherjee A and et al: How to make science moare friendly particularly 

to girls within the framework of STAL, University of Delhi, 2001. 
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lfllral: Teachers develop appropriate skills on students' assessment, test items 
construction, its reliability and validity, preparation of grid, efficiency 

to plan and manage examination for effective science teaching. 
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� ifillf"ififl l0\1'"11ifil �HOid�· 
• �� f.:ratzur {Determination of Objectives) 
• WafUT ¢14::0"lcN � (Development of Testing Programs) 
• WafUT 'i«1¢1W'lcN � (Organisation Test Library) 
• G'!ff ��lf\t>cN wTic (Selection of Competent Personnel) 

• • W� fl-=>�1�1 (Test Administration) 
• WafUT '1fa\Jlit";(\:\Cf>l 9fa�G'1 (flJf{ 1T'f (Reporting the Test Results) 
• 'fl"'al<l<""l¢ \3YP'14>l � � (Organisation RemedialMeasures) 

W) Wm ij5i41�"1 im � � f.1i(l��ij+:i4 .. f.ft 0�'h� (�O �) 
� � � � 3ftcT �c:1q,1:$ � �14t>"'lf1 z �\3cl"ll wm �fl�'*'l�1���1 
lRT � � mfa¢ql(11q(UI '(" �_, "l�l��lf.:1¢ql(11q(UI� tTi'f _, 

¢<16(\:\"lm cr\3c:irr\3c:1 � ��11\31�1fl 1 ...> ...... ...... .,,) ..... 

¥tllflifiqlfllq(OI: 
• Wm�� Z ZTlft 61Y4'& I .,.., 
. wm � TrN�T, lh<1fq,�I, 611:41�1< �1q4g; 1 
• \3Yllm Clfll�¢1 � 6iq4g; I 
• .9�'1..,q�, �' W � � �144'& I 
• � IBc 3ll<l"lGI�� Z � 6144'& I ..,.., 
• qAT, � �I �I � � .,.....�1 ...... 4,....,;..4.,.... g; I 

fjtil·� iP.ifiqlfl jq (01: 
. wm � � �llt=(f, � � �144'& 1 
• ��� rnrr � 61q4g; I '..)'' �' .,,) � 

• �T� �� �� � ��1�.., q�4�g; I 
• �I � C41(11q(OI 61�1 I 
• Wm "llli�a Z f.ill"l_,q..,£q, fl'*'ll�'i 6144'& I 
. m z �&r CllC461< c-.fua1¢6<6C:Hc ;;44'& 1 



tr) �: 
� mef�T <SH11{�'"1�l� I • • ...=> ...... 

(� �) 

�. 't\'Qlf'1: (� �) 
q;-J wen ¢14::ti+i�I � cH1J�1 ¢'"1ct>'"1 '6!<01&11{ � � ? � � � 
�) Wen �->'6!1&1'"1 Tfzj" Mll'"1�'"1Y<i Cf'<IB<C' � � ? � � � ...... 

��: 
);;>- ruCf51cz¢1 ru•�:i<=a z +i&=ll1�1 - \3q�Cf5ii1< � "' � 
);;>- �Ten+IT m"tfrf Cf� �&=lll�·'i �Bill¢ - RoCpl{li"! q"'1@�&1, f'cl.-t)�@O:S f'a+if�'il 
);;>-' �Ten+IT +rrY'1 Cf� �&=lll�·'i - � ��T \if.'<Sf."<T., 'C!�<S!BIS,< �. 

fc¥<01<1ii <R<:iCf'I< _ 
� �lt>2:)¢{01 a1R-!Cf51 - wen Hllr�UI Cf'llll&llll 
� , SLC Question Bank 2003. 
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Teachers list impo11ant/difficult areas from biology, chemistry, physics 
and catih and space science, identify and plan suitable activities and 
experiments, keep records of students' work, develop assessmen 
criteria for students' work. 

�. �: 
IRl � � � � CRTl1T �a-n:r � : _, _, ' 

q; 1 q;c:wn � -c.R�R � 31"� z � ci a 1 \3 '1, 
"©" q;m-m � -c.R�frr � � ci 11 \3 rt, 

p ........::\. ' r � r Tf J r ''hl 11 c:p 1 � '1 m roirr c.ri 1 <-1 c.ri 1 arRITT1 lf'1", 
Ul ro"R � fcR:ITM 'lc"lll?'1 TR �  31�q�11�\3�'1 I 

�. mmft: 

�. 

9 O #. lfr &ITTT � � cf(! I ¢1 < '1T<lT (� tqTB" qftc:pl-1 � flt. flt ciITT1 � I 
c:p('£!ci'i -.=rm. m C!Cl1 �. �' c:pq)af1«, �' � �. � flt.flt. &ITTT 
<mr,:i:} � Y,. -9 0 # lfr min- � ., ..., ..,. . _, ' 

� � cfrc mm,�� m � 3Gf z til� 3Gf � � � m 
�rn. 

m GfC+1" � � afm, ii 414'1 c: < � afm, � 'ffi;{" �oo 1J111, qrrft- �oo 
flt fu" , "ffic Wxr � mer 

� f;til41ctii'114: �i q;w:rr � -c.R�trr � 3l� z � 
"©"l -c.R�trr � � z � 
Tfl i:;TG9R � fcR:rr� Ji� I �"1 Cf)) � 
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>- � 't �Fi6itl fc!"'� i1;1iJ� I � tiit6C11'& RPl 9"�'1g<C\cN 

. 3WcITT11T ffi �lit�c.fl :J)WhC1itl � fu-.; (>llll\3'161� l°' °' _, 
• CF&llcN61itl TfM � CFnl c:f; � ? 
• fcl�Hitl lHiC11{ � 1;P:(Plitl � tifi.t;'{P) ? � qcla�1{) � °' 

lf<t � ?  _, 
• fc:U11'1itl � c:f; � � ?  R�R � � � G1'11\3� ? 

);> � ;z.fli'itil'"l-O"l'"ll � i1(ciioi'if\;1itc.fll worksheet � � 
i1;1g'1ti: I 

_, 

i) �g,�q�1q; ..... '1 "!lrfui �9f;:r -.R, ii} � � -.R, iii) � � z tjtm � 
��I \3�1 iv) � � �TIZ (ITq"cffiUT "!l"Tfui � �...-&; I 

� � �i:ig�1{ 3fl1fit c.fll4C11{ CFe-i1CJ>l61i:i1 � �trr � m � 
°' _, 

�-� 

l I <I \3 '1 c;I � I 
_, ' 

,. � CFnf ti i:q "'P 11 c:f;c:f; � VlR � =ll 1'��4>1 � ? m "c.fl1" fcqR- lf4" 
(1 l I I \3 '161 ti I 

_, ... 

lf) ���<JI� +i.�1§;"1"1) � (�O ITTc) 
�-9 

;. R�R CFnf � lf<t fqm� $¢«11 '+!J'i'lc.fll6(61 � � ? _, 

" r ' .,...,� l�li!P->-�-.-c.fl £9;C1 lh C1 TA" (1 l II \3 i e; I �-- I 
);>- � � 1�16(131�1{ � i11c;'I� ... I 
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�. 

i) � 3flcT � qc;cf z � . . ii) 9.� � CfiT �3flcr '$1��&1, iii) ('fR 
i) � � err f'cl<>C!ICfil \JRT, ii) �CJ11Fl'i, iii) T(1IB � z � �. iv) 

¢i:q11:hs +:i!�:;i:il«l'llq . 
i) � �. ii)��. iii) felr\S:J PH�. iv)�. v) f'5Rlc-\S �.vi) 

�� �P-scfic:<, vii) ·2ofC11if l1TiT 
i) ¢l'£lCfil CITCRr � wrrr ¢t'ilcil z � L<11R¢ err � � ii) i1s:i&11¢1 

f'q<iqlg<C\, iii) lll+:ilPic:< 
. 

�) glfl�l�ll�i+U 1Tft;l gtc'Mk+Ffi � 3f� � � (9 t:rUCT) 
�-9 

� 't �i:ie;s:i1 � wle;I� 1 m· ��Hie11i f.:n:<1 i;r�1g<C'cil C'\ ...:> "" C'\ 
3ITITTOO m �I i:ifi; C{) £9)&1 Cfl c1 +:!I m<r ITT i:1l11\3 'i eil � I "' .., ' 
> fln&101fu¢1�i:i1 c;iql111,i:i¢ � cli it ? . . 
> c;llf)lll\+:JC{) � q4aq1fl � � m? ™r C,1Wf � C{)(lg<C\ � C'\ ...:> ...:> ...:> 

�? 
> � �T� � cli � � ? � � � cil'il\3� ? 
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V) glfltll('q� � � � � ( �  UUCT �o �l 
�-9 

� �1a�ll:Pfl�1 � rIT ci�'if''11�c:fil worksheet +IT � � 
� � �1�g'1� I ,. � "q:;" - � -- &1�a1cil  f4qa<::f1acti1 qf{ql!Plf i )  irofr �, ii) ��Hl"*1< 

m �"ll'iGPI \3'1"l{IC-•f1q1¢1 :w�� � I 
,. � "<9" - q•Hqfa � 3lhiflc:fi 6F114c¢1 3f� � I  

"' _, 

).- � "lT" - �lcOlc:fi'I PH GTIT d�ll\3� I "' 

:,. � "tr" - lJA � � cfl CR Cb l rn1'1T ('j(:ff<" � I "' _, 

>- � ��g&il� "CJ<itlnrn:rrm m 31fCFfT q:;p:f � rr-.=f (1�11\3ie;"I� I "' _, ' 

1T) gQ)411('q� � �tll'lff"11 +it=41§;'1�1 � " ( �0 �) 
�-9 
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fcrm� A&lllti'i lTGl � :?,ITUR 31q'il\3'i � � iS!(11��'i6i� I � � � ' 
fcrm� rrri:r: 

' 

t:f) �: - (� fl:frrcl 
� ��TI"BT Clil 4 iS! I c � � \Jft� I �  1TI1:(f � � W cClif! A I _, _, . 
<S1·a1��i61�, 1 � �'i6iS!lc � Cf.f"4q;T . 9«},f'aqfu; �· � iS!al\3'i 
1:1�11\3'ie;l� I 

41_�1ii1: 

_, ' 

��l�fl6\'i=\<'l Sllfl�ll\ACli Cf.Pl �1\"{<i�I 'J)c1lfli:1 
� � A&lll�'i � I "' _, ' 
4QS4't401: ( �O fl:frr?:J e 
� �A1&iqfu; � ��6\'i=\Cfll � Z Cl'A�< q�� � � �..TiGJl�1:ll � 
'J)i:'llh 1:1 � 3TT1lTlfT � � 1:11 � :wfr Z �1•11C-t Clil � . iS! 'i I \3 'i � q t>C5ctl tSl 01 < 
R-1"161� I _, ' 
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�. 

L<'ilffc:CfiCfil cil�lg�, �' Cfii�IC1l, �' &il+i<��q,j � ™ 
<=qii1P.h�:qq{, fll�rtqrt, �· 

�) �;jq:ill.fitl) 3{q '{ � (�O flf.tc:J 
�-9 

� ��fl+Jg+il �� �146ifl I � fl+ig&ll� Fl+:<f "!J�'i��Cf)) ....:> c.. ....:> ' ....., c.. 
� ffi fl I +i � Cfi §)&1 Cfl &1 +i I m<T fu'1 &1 � 11\3 rt g") fl I � � ' 
� � � � it ? 
� � m � "Cfi«lT Cfi<1g<C'+i1· t?:!H � � ? � � z � � � � � 

� ?  . 
� � !111� � � � �\ "{ � - � 6lrtlJ�1 vrrrf � � � 

�- � 
� "!J�rtg�Cfil 
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