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Foreword

The National Curriculum Framework (NCF), 2005, recommends that children’s life at
school must be linked to their life outside the school. This principle marks a departure
from the legacy of bookish learning which continues to shape our system and causes
a gap between the school, home and community. The syllabi and textbooks developed
on the basis of NCF signify an attempt to implement this basic idea. They also attempt
to discourage rote learning and the maintenance of sharp boundaries between different
subject areas. We hope these measures will take us significantly further in the direction of
a child-centred system of education outlined in the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will
take to encourage children to reflect on their own learning and to pursue imaginative
activities and questions. We must recognise that, given space, time and freedom, children
generate new knowledge by engaging with the information passed on-to them by adults.
Treating the prescribed textbook as the sole basis of examination is oneof the key reasons
why other resources and sites of learning areignored. Inculcating creativity and initiative
is possible if we perceive and treat children as participants in learning, not as receivers
of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning.
Flexibility in the daily time-table is as necessary as rigour in implementing the annual
calendar so that the required number of teaching days are actually devoted to teaching.
The methods used for teaching and evaluation will also determine how effective this
textbook proves for making children’s life at school a happy experience, rather than a
source of stress or boredom. Syllabus designers have tried to address the problem of
curricular burden by restructuring and reorienting knowledge at different stages with
greater consideration for child psychology and the time available for teaching. The textbook
attempts to enhance-this endeavour by giving higher priority and space to opportunities
for contemplation and wondering, /discussion in small groups, and activities requiring
hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the
hard work done by the textbook development team responsible for this book. We wish to
thank the Chairman of the advisory group in science and mathematics, Professor J.V.
Narlikar and the Chief Advisor for this book, Professor Rupamanjari Ghosh, School of
Physical Sciences, Jawaharlal Nehru University, New Delhi, for guiding the work of this
committee. Several teachers contributed to the development of this textbook; we are
grateful to them and their principals for making this possible. We are indebted to the
institutions.and organisations which have generously permitted us to draw upon their
resources, material and personnel. We are especially grateful to the members of the
National\Monitoring Committee, appointed by the Department of Secondary and Higher
Education, Ministry of Human Resource Development under the Chairmanship of Professor
Mrinal Miri and Professor G.P. Deshpande, for their valuable time and contribution. As an
organisation committed to systemic reform and continuous improvement in the quality
of its products, NCERT welcomes comments and suggestions which will enable us to
undertake further revision and refinement.

Director
New Delhi National Council of Educational

20 December 2005 Research and Training



|: Textbook Development Committeej

Chairman, Advisory Group for textbooks in Science and Mathematics

J.V. Narlikar, Emeritus Professor, Chairman, Advisory Committee Inter
University Centre for Astronomy & Astrophysics (IUCCA), Ganeshbhind,

Pune University, Pune
Chief Advisor

Rupamanjari Ghosh, Professor, School of Physical Sciences, Jawaharlal
Nehru University, New Delhi

Members

Anjni Koul, Lecturer, Department of Education in Science and Mathematics
(DESM), NCERT, New Delhi

Anupam Pachauri, 1317, Sector 37, Faridabad, Haryana
Anuradha Gulati, TGT, CRPF Public.School, Rohini, Delhi

Asfa M. Yasin, Reader, Pandit Sunderlal Sharma Central Institute of
Vocational Education, NCERT, Bhopal

Charu Maini, PGT, DAV School, Sector 14, Gurgaon, Haryana

Dinesh Kumar, Reader,, DESM, NCERT, New Delhi

Gagan Gupta, Reader, DESM, NCERT, New Delhi

H.L. Satheesh, TGT , DM School, Regional Institute of Education, Mysore

Madhuri Mahapatra, Reader, Regional Institute of Education, Bhubaneswar,
Orissa

Puran Chand, Jt. Director, Central Institute of Educational Technology,
NCERT, New Delhi

S.C. Jain, Professor, DESM, NCERT, New Delhi

Sujatha G.D., Assistant Mistress, V.V.S. Sardar Patel High School, Rajaji
Nagar, Bangalore

S.K. Dash, Reader, DESM, NCERT, New Delhi

Seshu Lavania, Reader, Department of Botany, University of Lucknow,
Lucknow

Satyajit Rath, Scientist, National Institute of Immunology, JNU Campus,
New Delhi

Sukhyir Singh, Reader, DESM, Regional Institute of Education, Ajmer,
Rajasthan

Uma Sudhir, Eklavya, Indore
Member-Coordinator
Brahm Parkash, Professor, DESM, NCERT, New Delhi



wom®

20053 cro%m’b wssmd SO0 3063 TedTeoT CYO%(’O&) wé;ﬁ@@s STO00 300 TWIT0T NF.R..L30°.83
950D 3TRSOD am@ wcswmsm LA AT oiamw@ﬁ wmmd Sna o THATEIY, 2 gnneoN @m@;ﬁ@ﬁ
BBROTTOZ TR ‘?@5@ wéqmemﬁd Elnle] Qcﬁd@ o3R)Te VTR m@m@m 33 wéwwﬁwm
28D, 7 BRFTNGY mdsdmﬁm awd NCF-20050 mgms Y démwéﬁe;:& BROOT.

20053 Uagéeo& T B 9N ;séaag Ry, BRONT.
* s@jéom 2eBTT wBYIRERODR z&roeam@da

[;{eloBsplo] &msaod ﬁ@%oﬁaa’n BRIV

TYWHINY BRTTN aségmam% BeROBRAVRYTH.

YT eRIOR FOT IDPINTI, WERZ.

033 T wmﬁms DescRFoD me; ©TIIIRR F08 TOOBHITL.

930D, T003 mone w@%cs &mmmﬁéﬁﬁ@ﬁ SEPOTHROE BRBDZH.

Sxcbne SRR, WO VPR TR, TR0 BACTHODT, BITBRFT!

oS30 BRTNT wzfm%ﬁ 23@35 Nooiraezsﬁ.

DFLOTSe PITTH), VYT Q VAR,

93¢ 3671@05) 2253 WHZTY @oérﬁi—‘é 2593 (Integrated Approach), Se3T83 gs (Constructive Approach)
TONR RITLOITFTT WO (SplraIApproach) ned Qw3 e,,:@e%@fuemﬁd

TBHHRE TOFTTWONY IROD TNL WIRANH QTWHFNER, 0deeRs JIPWTOZ SR, BT[N
TROB mj TONR ADFFNY, BHOWZOZ mmw wOSDSJ\ mdmﬁd VIJWceoOR ©308 wBTF
BRI :ﬁa@mﬁm WOBNFSWON WYRLONT. B IPTI TTTRIND TOTY B AWOT TWITNY, wcjemﬂ
YN amécsme; RTOEONEEd [BY DFHIE TYRTTON. 35@@5 LTI, *‘303 POTET A ﬁsmm QB
TEAGTN SPRT TOD, Stﬁﬁg

QE, 2esITY &3@5@ PO BOBNYLR DB WFTIIFBINT. TI&eoD TTB-2005008 D2TY) 30
w@%@ﬁmﬁm @wrm@amm Nmoéﬁe;ab RBHA, wo&mﬁwm 3’:3», 3%7%?33 AYONEFOX waeéomﬁ
eméam @oﬁmﬁm TR TS e amﬁwm BeR3E 80 %eﬁ@m W wmzﬁrwaﬁa B8RO
dewmﬁ@ 0335~a$3 RYHT03 S@LeD. 9 Naas 3IIN© wpdsmﬁdaﬁeﬁa

BRI mdsd TN LT Jeg OwINY, INWANTD, BRT FOTPFNRLY ZeBCNd. 9Fe ITRSOL
asmmm@ 3gedzaon déé 5aimermﬁd 233 wcﬁéwwmﬂoéoﬁse 33 w@wbw%ﬁ% DRHE /AT @F@oﬁa@ﬁ

S
mmzsr mm @5@71%’30 23%%&@@;@3 teenlony) mc&a’d

mweo&a YT 55955 mmds@ TR PR @@rﬁ%?aia NRITY0 sm TIOFEIT Uoud @m@s—'rﬁm 3]
oméeoja aﬁa@scseﬁ zﬁﬁsﬁ%mﬁ TR Nm:-“@s&s wée%mﬂ@ ojw%owm 3:» ’Dcﬁo&m mcée)a é& w(ﬁwao%
ZEH00IRRS @3} )T TOTFRIT L0 BUDAIOD w&fméD ©3000N3.

2017-185¢ ITQY HeNE »O. zé;raam BT, DTEFTIW, YOTF ) 98T SORICEVDICIRARED T TSRS
QT 3TOOD, ejofmsd 5&3(’@ WonHR. Vws 3@3 3:3@ FOTOOBT FOONE awrawomrmsd

2018-1955¢ mOONY wdswo BB, @m@rmf E%ﬁséﬁ &3 zﬁ&exomoz:i RO RARTTN SPE 2,038
BB 2TTDe ROBOTVTT &—m&ﬁ 3503 VORI, TITBREBI R0R, VWSFR Ga’%mmﬁd Relnjelolelalal
e:vmodmeécﬁs BUOREIEAH, B3RO, e'bcﬁrieéo @w%m@;o Qa@s&mﬁ@cﬂd ROSZNTI), DRy SchPode BOO[IA
N WOTD aﬁ:éa PN AORTYS PRONNY THIT” QONBH [RE WRYNER OFTTON TRENT FOBFNI,
de&d NCERT wcﬁwﬁﬁcs@s @mo&mf Nogﬁﬁ%ao@ﬁ ARg De3odY BRODOHEE [PG TWOLRODNY Zbecéemﬂzﬁ
4333 é%sﬁé a&mezﬁm @mm EEA] odzﬁré 3503 203R mm%ﬁeﬁs BTROBNRY aommwm N@m@sﬁ
wdmd% m@&mﬁ@o O pk] 5@5@?\6

DITY QWHF A gl TONRR 938 % B e%030N TRVTLD TRRWET TONT, BRBLONG. RT 308
Noémmmomé ToNw @zﬁx-w;asarmmwoé BREw TBHBEY) wsmw TR00DZ, d@&mscﬂoﬁao& J0Y)
m&)méed

éa BSTATED, ém PTDIRIL BLOOT, dFFOOT, LWRHFNVOT Y FPeRBOOT TTo BOTNIR,
D03 we%nm wf@méed = wswwsm 5553 tmzscﬂ@ 0R 36@ [CRVWER Z®0 Tone mnmsrmm
E)e@zj DT°.A. %1@09@,3 NON a‘mda@ mm @ NONOSJ @@m@rﬂ@?m QU3 33 3, BBRTES 532{;@71%353 @ws-nogd

& BF . Recweold

wsamcpws ABre3sH
30T BHTDAT KO, BonsesH-85.

* K K X X X X ¥

iv



TN, PORROST [ew S
(% )

33 0.0 TRFSR, B.Sc. B.ED, ITZ $FI, Fepmnoer” FEmvd, Soindmmer, tSonded

B¢ R0.QFF. TFReOT 3003, M.Se. (Botany), M.Sc. (Microbiology) A%3330, X500 PES,
23, 00Te3e0, WITLED Toll TVINT B,

& B, 7. W0, M.Sc., M.Ed, 3T 3T, ATFO OONT FFES, TeRTTY, S0,
BONYRT MoRPOST B3,

8¢ . &eTT®, M.Sc., M.Ed, ABHTID, A50F 0 TRFIS, [N3RT, SFFL o, WIWFTT 8.

e

&0 V. OXF. 3BTRTT, M.Sc.,M.Phil.,saégsda, ATEO TPFIS, @6@@5%% Somone 2ol
50Ty MoRPOZT &Y.

& ©f T[T TecHF®, M.Sc., MPhil, B350 TPFTS, (YT°.00.0%°. 2-3I 7). FoneD,
Boneedd T3 — 01

(saelcs 2RIROST FOBCOT maa)

@l .. WROFF WRN, VT TORTIOW, 30. 409, TeF, AFOY, TF, BROWEPRE INT,
donsedd - 27

Bp) Q. BRW,ONT, JB T WIORTVOW, A.0OF.W. TWLFISR, TOTWNE, LMD 3¢
3¢ W23 ToshWOT e, MA. (English), M.Sc., (Chemistry), FTSFIW, BFOFO TERG,
ERLTIONTIT, BAAD TX, Sonendd — 26.

BOR T TRRETIER
3 TBF O RAEHOTH, TJFTT ATIer IIW, FIord ITTHF O, IONHURTI-8S.
3¢ QX235 TRRCTT, YUTITIEFTTDR, TIoF LT TBTDTF RO, 30NELTI-8S.

FORFTT B0BREITL
. SO0, BOTWR, LOON ATOONT JTeFTTL, IIVFLWT TITFTDZF FOFF, LIONTRLTI-8S.

i) O



( Seae )

een -1
ke DFF.2.9.630°.83
zosd, | BYTRITOHTOS . s,
e.-omsosm ﬁo&ﬁé
I 1 S, WFINZOT TBAWD 1 =19
II 2 Sy, WEOT TR WP ¢ 20 — 45
I 5 23CWT) RO TFeIB 46 - 63
v 6 EOMVO3N 64 - 81
\% 15 BTOT FOTSLONTY RWOTH 82 - 102
VI 8 BOI 103 - 127
VII 9 WY P BOTOH AONTONRLD 128 — 152
VIII 10 mda% 153 - 176
IR 177 - 178

Vi




O
;}?L

wc;%oﬁ -1
e, BIRIOR FRND

[ Ty
aLO5HY

Y TN, WIBNZOI TPeTBI), NDIATON, DNP ST, MoF NI TeII
TRODS @ée% wwﬁ%ﬂ& SJRCTDTES. é)eﬁd@ BORWIT B3 DR ?anoﬁe:o é)mg;bﬁ@;o
BHOATOS ‘TR 005 mcs@wﬁ m@ enmmcéaﬁ ™Y, 0 Ze R eﬁmd BN,
WBRETBND, swmfo RAN msg TRENEN, Ve VYT V0T WO B W md@s
2,000 BLO-AWYRP gwsde end. e mgﬁqwﬁ’)ﬁmcﬁ POY BRI SReRBTN 9
5@@5@4 GFRAT DB ToHONT), BROVH. IR0 0eIONY HBEWRYTTT ¥y
008" TONR MOZBI," (volume) BRODS:

BRTIOTOR, DIHZ BT, WTINTOT BHETBZ), WFPF AL TODNSAETRS.
go03T To8es 3%&%@71@;0 gsé@ 0T DY HORNY, TRITTY mwg@gd NOTN
BNEFBOAT) T-VPYNTe TOIBHINYO— ORYNTOTT MO, HRW, ON,, STOT 3T eT.
WRT TTOT DUY WEIND WP-ARCF AN 83 0N BROTOINPOT mcéei@éﬁ DO
SPATNT. TWUET/ NET T\ TRRINAR 3T TB,BI, 53 0e303@N0%e BNer3OATT.

STaVAL] é)za@a@ﬁ@éo PPIRND 0F) TIFODNAT FOHATW SOTH e TTB/IY,
PO QFNYIN BNEFTOXTIVT.

33 @msojmeg Y BRBIR, ©TT @3@5\9@71@5 SR0RY ORI, 3RS
TORRONAT WOSNFRY, VNORS VFICINTY sdiReeo.
1.1 gwécs ATkt g;mw
1.1.1. gﬁsﬁ) BEONYOB HRROYT.

QEFFRONOTOR BTIT ATRTT QT TR FTHOTNAED  (school of thoughts)
fmmﬁé TOATF). 0T PTHITOID TRF) 0T ORI 0e80NY  ATOITN
QI 0T FOW), STI, AIROW VTHOTOI TR WTYTOSVI  BEANYOT

mcsg%zﬁ ROTD 502333. gwézs ::%zmw@ QATOBTNTERe W Brane OedodYTIcdne
@owdmol 2.0T 23LNWEIF WV VNPOT SPO3ReLD.

* D990 ©OoTITIRECD (SI) B[RIP) sdeero (kg)
. TDBE WOTITHHLOD DFVIT TFIWELT'(m?) MOFRI), WTCNT MRPITRT Jeesd” (L),
1L =1dm?3, 1L = 1000 mL, 1 mL = 1 cm?®.



Y NN WBRNISON BN
kod [ ) =9

3enm=esT 1.1
® 100 mL & 030 &de50° éff’ma’wg.

B OBORY SPFTR) AT 08 0T ACOT SET, MO M@ﬁfag
n 7SS FQOD ATIODOOT FY GVI/AFIONI, DIeTROPA.

B QO SDETY DTOETAR LTERTH F0mL0DTEDE M.

B w@/zgo’ QedrT FeoTon 000030 cdeessAdT0?

B VT/AI0 DY TRADTVD?

B QO DY oeRDm $NEede?

& QY JINIIY, WWIOIW TR TV TONYOT [RTOUE D0
sg%mgdeamgd. WRBTY  DIB? NI WP 5@6, /N LT 0T oW

0

BORIRORT. AT, 8 YA 233, (1) BY IXTATOINT,

Debs Chenie SCoRoITIY TOFEORNG

238 1.1 : FoY VI, ACOFY QOCTRRPLTON WD FEoNsd L0 Frone Fm@IT ©TInyy o,
s ?
112 TRE Feonsh S5 3TN

23e0Te3F 1.2

n TREPAIODO TXRFONSEEFE 2-3 BOONID, SHcOdesg SO @Y, 100 mL
QeOTY DOeTRRVA.
R OO0 AT, 10 ML I P Sicodeom, 90 mL et 93R ot

2e50°1 BIB.
R 0000 WARA 10 mL & @emre Sicddeom 90 mL de0ts $HERoTd
20080 TOB.

B QB 08 5000 8 PO LRPEOD, APTOTARYA.
8 AL Qe w;eg@ocj EpRE0He?

SeudL

038 1.2 G TN D $FRNT Q0D BOHRED SRHPYTL FE TOFTLR TOOFRALITN WYY SLTRNT.
SITR WY YRR, RO,



NS S, HITYOS TR

83 TOIREMY SRCOMWFYTIEIOTT FRWRRONO TIIFONSETS Fwe TTWND
W08 TS T[WPOT 2T, (1000L) D[eordod [PWIH.  An0onm Ty
3N TIEIOTT FRERA0NO0 TTWIPONTEEFS 2,000 BIPIY WAOIPWOTT  K033,03
REQBEOTIED BOTWTTH. QRN QPR BROWTD ©308 ey TEONTON BRTEL.

QT De0H  WENTLFODTY, e a’iramzs%odao TRPFONIEFS 2w 2 mL
B (dettol) wPROHNR TRELIW. JOTL PO FTOTRRVATONROR | )
BERT'T TOFIONT), NOIBLTOT.

| 3R 2oone @308 RmntiEs. wRRG B BUsRe NeoToBR I3 wedns M |
1.2. gsdcs TEONS TN

121 TR@ seone mc‘% o) fé%wﬁéﬁ% BOTWTT

L1 302 1.23 wmww%wm% NEVATON ssp, QOT, RS PO ai@mé%)ojao
TOBIRONZCEF QRN JeOTY FeNTRTIN TCRBZRLORR. L3008, oy FoQ, W30
VPTD 0T TS TOIT FOIIWORTIN,/2.0T0 WROD TRE BN ZR,0W TR
FONY ST VRT3TY ﬂe@%@%ﬁ%gaﬁ. QWOOT gdzsd TN mzﬁé SELES 7%%5%325
BOTWITT Q0T SPORWIIT.

122 BRT ORTH-JYOBTRN BORODPTZH

BT 1.3

B Q) SOMSD ERCBOD 2,000 RECDY TREIQT &Noes (FRIG §@) PO,
YR, YOT TIICN, NI, Ay T BST TRCMLICRD ?

B ST ONOLICDT, BROEN, DVMIE ? TRTTY B9SZTR JoIS Laddodhe ?
B Q) mgﬁaﬁ@z DDA,

BeDTe3T 1.4
B QD OLITT DO ERCENT, OPTD LICFTTIT, éﬁmé@g

g BOa0 @F0 Qed LEYET ToCWOL L0 TIOVI), AFoTDoN, eazg@'v’amod
BRDWE ICFOT oo Q03T OPOF Tod m@ DOTBIe 96307 e ded &8s
mm@z FTo38.

8PN VMEE o i) SOION ©FDe FONSE ERCBOD L.000 SRSODIA.
B QX)) DEFBODIL, DDA

B JOODOD TR Todd 355@ @ea’c’a@z 10209

B BT TO Todd ggeo @c’ﬁwaigz TR0 9

B TDOVOD WY ACOTY ARTRTTON TOBERYED DT MOLNTD &P QI
SNcHER0RH?




Y NN WBRNISON BN
kod [ ) =9

23e0TE3E 1.5

B 2A0IRET 0&) FPNT Je0DST DO MET dpeener  Fvad ISeET ©poe
TREYAODO TXREONBCET TOSONYL), ToT. (RPEODR, §OFICR. TODNYD Y
e &STre @orcde 8.

n deesodaod FT oY O dae@gﬁdg DI, MDILOO?

B AL FETOZ DTS IS?

B TR R TEOIT TN Lff QD DI, ARSWIT?

B mgmfmga D05 Fo0BR00N wa’wm_a;daﬁ@? Pol-4 ekcy 9

83 0T FWRT WRJWINC0T (1.3, 1.4 =B 1.5) oy 83 IENT ©OSNYI),
SCTRIEF AT TIWR.

BRE Feorisd TOIToN ORI, LOWT BN BOTFZ BRODTVZN O
Te0es. OB éz:;doé Beoned Fenemen BIMTH. AW3RODT T éagjcﬁoé BEONY
BWOTIBODW éz&g&d NOTR T BETLITIN.

DeOT TR WeNWIBAYY NIDIAT WOBIOTT Fong I@RN  WnF03
BORWDPYTOOT TR FOMED TWIHF, Toale TTHT SOBOFN WITEPORET DOTD
S0DLTDT. B3 0eS03TON DT> 23eT 23eT T[T, FEOMED TTTT SOZOFON ST,

TOTe SNJE0 TBROWPTR), WATH DZVHD. BWWE, TATONR QRTEOID erizson
STOINTT, SWRTR AT NRIRWTIW. D SeMordZT3?

123 TRT 3eonsh TOHT SIIARTS

WenTWE 1.6
n 8 BT AReIAE0T AT FpSCD SEE FymeIDY DTYRFNTL, JoeY MOOTVTTTN
PR WX) XPFD FOTY 03, & $& S@

R BRITOTE MOLTDTD m;g g’;ﬁ«zﬁ@z YR wo’fgd &Zé))afifa%d) 002000008 &BRTEICE
0 | ZTR)| a0 (Idu-Mishmi) F3me000Z L)0RATLSeR.




O
L;?L

=

S, BITIOS FRA

233 1.3
DTBIE MOOLTDD T, mmimm F0TY 037,
SROFE MOLTDTO TOFO 2g)ONee)T0 3 L300NY DONYL, FNT T
FOTY OeSHE.
ST, FOYTC MOV DYPENEO AIENE &iFord 30 SRR [T ATTLNT,
2,008 &vedromood AOTLTIL, D) mqgjmmgdm &I, 258 235 MOOTONTRN
007,

eSonn] rboau‘agz OGN FDOTOFED fwa’émmwv Evelcy Q0F?

DY T8I DIYRECDT, TFE 560 DOV §IVIADT, ORI ORI FENSH
NoF L0 L0PRR0RTH?

1.7

a’zgmcj 2,000 &R, ,%@dﬁozgcj 8,080 0 I 8.0 dzggof .méocy‘dg2 a’ﬁmmg.
YNGR, ASTO0T BREBOIVD, FZOT PO, DFORT  EPOF FOEOTED
TODEA.

& DeS 9T R @NYY, oS TWIIY, ONH TOTO NMOH L0
LIOPTOET DO CERCSDO?

1.8

2,080 AT FYOD, 0O AN e30DNPOD DO FoTOD, HOBOTELD FJoDS,
Q0N DeOT qvao’odmgz DOTBOFER mp’émma’?

QeOT ooy Torfode TboAeD Fo0SRTLITI?

DT R0 80BN (1.6, 1.7 D) 18) S9W0YTeTond, Dgny seons
IS 0 YN FOMLIVIE DO SPWIS. T LV Fone0, WOFo
BRIONIVTOZ PR, won & CEmFmY WNFPFY &ed ded ganer
e3e0e3eT0IPNDIE.

pXy

& F9NT cOPYY DFTRNS?

B, MY, LS, DOID, FeF, LRIV, SERCLT, TOT0, FOT TOICOR.
TROTONERTEFD D03,

& FIAS aegs—a”ﬁ BOOLERE.

Q07 L0TY RTDOTSE 84 STPOD PAS SYCIVTE. SO, 0T SHITD
SDOATODT, PNV Ay SToOE BIT TRCNICR.

SHEONPTT HeNERTDY AT, ACPEROR GTVDIVT. 8% DCFBOL T3
oS orn] @5@@5@ Epecome3?

TIT seany MOeOTONTD CRYY?



NS S, BITIOS FRAS

e

L3 3RS 230
- @

Q) AZITT DO RO TINSH, MO, VYN ﬁ%@ﬁeﬁa CBRPR)? I,
RTTNZOWE TBAK TR f%@éﬁ@éQd - T3, TR, ¥0. TIPH WTTII Feone
BRCB/HBOD BIVANOT % TR %é\%ﬁ@;eg TBRTBOITT.

TORET, TWT  ASNY OFnd w7 DTTN I9cinet.

1.31 & %3
3ep=e3F 1.9
B B S0OT SPAHT TN, Fonked — T, TOIF, A DT HOF X0,
s ) Feclr @IFHY T WA, DO, S Rp2AT FWNY W 5O
OINY &3S TN

g QBQTe QOFH &80, ei)éogmd ﬁé@/m_a;@fa’ DR fz%dmaf M3 &BROOE0DE?

B OPNYR, DSH0T TeERM, HYTN  1F) F¢T LePITIN  DTMIT?

8 QIO TOFT DITOHB BROTIED mcp’ésodoi)@?

B WODD, YWTCIRNY SPATD, FOLCBIRPIC) (HORS A, SeING, AOLCBIIRLIED

Qe AGIe000Z?

85 OT QP[P FIBWNCN WTHOBNTIND. ARQYRNGR  DOF T[0T
SFOT, DOTEOT ﬁ@/ﬁoéjﬁé DB ﬁ%dmd mgwmoz TRODH. BSWTOOTSEe AN
FOQLETWNOIN amaémﬂd. TS BANTIY, maé wvé@@w@%mﬁ VR IX), BTVTII,
TOTRRBRND TiF)d TRODW. LT, WO TOIRENATON TFITINK LTWORWTW. BT,
VPYNY STTIN, WBONJTD X AT, DIOTT @) TORZIND.

B3 FINTRYNYD), TJONDY -
(D) TYT ROT, BWOI0Z DI TEFWIDN? VTI), FYTN T, BTVTB/I,
wcﬁ@%ﬁm%gdoﬁae? QW WO TS m‘gﬁe?

(W) 55156 W) WD BDOIOZ D TEFWIOW? RN, L3eT eT RANTY
TUBTON | PROD STITHW), TOWIH. V) FIDTRNTE?

(R)\ ") BOTOZ DD TFEFWTOW? VW FIBRY, STIR FH AT,
BOLCTBIMRPTWIOR. DE?

83 BOT DQYFP FIBROND. BTRNR,

B 00 ROED, WO TOIRENA RN $FT WHIWIT I TOIRENAT
WOTR, LoZrRmen T2 BHTIT BTTY,  WIIH. AIR, YT WOBJI),
BOSRENATON  TLT® LROT OTIMIT.



O
;}?L

S, BITIOS FRA

B AT DB LT TOONYI), FONY HBERYY, YN T3 Wi
2RODY Dowd, TSRO FIPS BFTTFH) A TWNIT.

B BORIY FeY TOPNYW, OPNEY Mo ORI, Ty VT, LN
TOPOIN TRTL O, DT, BOXLEBILD mcssmmgd.

132 333

dep=edd: 1.10

s 8 SYNTYNW, Forkod:
D) T, @ DFF, TOLV, TED T, FOTO TOACCD.
89) DI SFOD FOMRIENAT, Sricvdey. Fodecmooddon 858 sdomo

SNcvErom Fommsny e 50 mL @@ia’aim;}z MOVITIE.

n B ZENYR, Soa &bed BJmen HDemIs?

B CURYTRTUR £.000 TR0 ML I &9 e D) 83T eed Aommsnvrt
80008 FeARODOOZ FMOE DA, MZeY e AeDe?

B R0 &850 Toriode ewelddade?

B QY I, 080 FOMRITEOOT IR0 JORETEE TR S0 AOGID0N
BOCR3e?

0y NEVIRTFESOTT, TINYR IDFH STOTNY. STT OPYNOR JDFF MRS,
VYNII), FOTRTIRY BOWTRN FOTRBIT SFITBW), WETDERWT:3. TR BOINTES
W) BTWIIZ, wd@%%m@g@ﬁ. SBOOT VP TOODY, BWS WINTI), TOOINTI
B (fluid) 0T FTCRTOWD.

WeRBWE 1.4 3 ALST, NBJRTOA TS BT TINH TT TAINTY,
DFTBAROBIVRPTII), TORTLH. DOTITHOT  WIONY JOTY  DATHVHLOR
DOCTTOMDTB. 5 VIVNW, VTWILR BIRT ) FWFD FWT FNRW, I, )
w33 BOWT TEINY VIR BNZTOND.

DU REANT YOYIR YDATOWT BIJFZ 9T, B3R Ie0IY DOeTTONIYTOOT
BOWT TN ACOSREN WATIRWYR). ATO0T FITWNW TBINH DT ©J©
BN TIATY QOIRRNTN Q0T T SEBIFIFWTOW. BRINY QRTFHITTR)
TINYNOZT | W), DFOWT, FITWAYR BRCIITT TBIWNYY Beoned FZ0ZoN
BOMTH/ DB Feoney IWH TYT WHTIT FOWWIIT.

13.3. B30 22

Qe WORT" WITVTBTT), CIWVIVWIL NV CT? o%ags 50;85033 WORINON
2,033¢ JAODOB/T VO @@@5534 3303»3_005. 2,00 Q0BT O @&33 WORINOR 9A©
B0LWTTOLNTI), BTID, DOA. ADOBT'TY O3B/ WAL YT RO SIII), B9,



NS S, BITIOS FRAS

e

edepmee: 111
s 100 mL £93 vy Sed K00F NG, SADERY DX F—
BYNY BRYSNYX), 238 1409 ZpcOADTOZ 08)0° _
FFFNIYOD &0, h
B AR RO0FNPOT LTI I, TRT 0.
B WO R00FEW, Torle i), DOBIE K00FTY DeTH
0F TTFe HO0FTY AT LZRTVNTT), 0.
n ST AO0LTICN @YY LITNTL,  ACOR. 200
RFTIR, Acow deme ey Ao wedmn L
7O IO SeRA.
B 850, TS R00FT QFTOXN, FTRW QewF  A00%T
LINVT TWDTT), FOLCRBSAOTTRTED &

-

3
B DIX, MEODIN0? 0IRIT FOTFEED TTIE R‘GC—:L&E*’ REE

HOPDN 297 TFED TGIFONEO? &g 14

TR @("5&‘@"&%05 Qe SCEIOE DD

DY DEBATFEIOWS, WIOBAHRAYD TV T FIAONOZ é?s% ROQETI O,
BRODH. IF), WINTN VIR TPBFW LINB BT FEdReIoDO ©IO(LPG)T
ROOTT® WP YRZNON DRSS SRS ATV RIYWRT BOWRT VIV, QBT
OINTY BoweRZ FINET WIO(CNG)TR, ETINTGY QOFIoN LFBLRMIT. QT
BT FOEFIONT, BHODTRTOOT BT MOTH WIOB/I), 83, T AIORTNYY
RO BIRRITRBOTT T, BVLEN TONBOT.

R DIONY VTR FREWN BHNT, 0IPT VTWRODTZY, JPWETRT DO
I, AT TOPNY TRTD MGFOWOT BN V0T, 85 WORIOR TR
T BRF? BTTT AWITIOD BERNW MOYONIT FNTROOR WJoN WTR
BRCFBONOT TTREROW. TN, ILOTNTH, HYS [R0E TFOAIN. WACIPNTH
STITT TORIOID TN, BT [ FFOTN AR, QB TS R TTBARNE
DATFRTTBROON BRI, LIVRTY Fonsd TS [en BRODTVIHN =B Feone
SWH BT BT TOWWIITT. SWTOOT IO ¥TT wIONY BT TuT
BNTY DATEH TROWT/ VBT, SPRCOATII.

VIV HSONY, FONH CIRTREFIN TPT JenTQ BOWIHIX. 88 OedoD
CIRT 3B BOTCWOTN, FoNsd TTFT WRTIRWIN 0T FOTRHBIT NACER ST,
VAOT BN TOMOTTT NRCTOD DTRPI QRACHFT DS DTJFRET LONOTDN
VAON WIBID, DTERATI.

= —_

2
oZN'



O
L;?L

S, BITIOS FRA

@3 15 a, b D ¢ my foe~tot gén‘@f FReE Bearpesznvons. T eh ,gswgz
Fron'y z!va’a:‘:agz ZRCD2 BRCEVTHTTNG,

TIT 009 $0X) DFERT MOFNY OWTTE AROTE DT, (FOTZ=003/0F).

& FENTPNIL, SN FOTZOH D08 FODY, eReRA.

oY, I JMYA, 236, JeTV, ACHAVL, @3, FEIe0.

(») TPTZENIIS MOoNT FIRINTD) ERCFFDY eaTeWo.

(2) &5 FNIYNT, 59094 [+
5003, - JOLCET, TOONDE, OO HPRMNY), 0DF, &0, BOIIS
D mWoTE.

g0 FRE :

(D) SIOT, HECST TDIEDY S FOTREOE DN F02VTL.

(&) AOMRTEL.PCENY DS O .83 DT RBAIE.

() DOF. e, FIDTL DO FOOIZYT.

(B) Y TN~ GATW, MYODY AWogooN BTN, SH0 TFITAPOD

&

RTT ORI ©de 0c8 TPEEV IR FOvES Teod ©DIFE .

FINEN TRCOADT TR 30N TP §R3:0 FP0TE TLODS. ST dDOLONZOID
QeoF HedS ZeerPD, MDA EO. DF DOLOTI), FORELEBODO.

L4 'TRAes 23007, wrnweekmgRnede ?
IR SPOWDT Torf A T FRTD 4 énegaie atolojeborlcing

X

X

x4

TICRTTY SoRINT,
TRCRTTY TR TOIBIILH AET DI
AL TRITY JeTI.



Y NN WBRNISON BN
kod [ ) =9

T3 0ed P&é WT W HBOITOMNTD gwéﬁe; WO DTONWIDVTY? B3 068 S%)é
W TCOTFBCITOT SRs BANON DTN TRB ;@p@ﬁ%ﬁ WTORRT et SHOINTTI?
0P B8 Y @é’%ﬁ@ﬁ NZORE @55563 AT VYR?
1.4.1 0TT WTROTTECH JTOFTD
23e0e3T : 1.12

B WO QeFOFY 150 g T, SOOLONGZODI), SAVER S0F) &0 FOTIDTFE),
Ageom 68 1.6 0 peOATIDOZ TdTIPIEE eVDEODT, DOOLIMET
oS08 8.

83 1.6: () SORONZODR, CTRNHIE (29) Qe deTRICWRNIDIE

FRD 2BCVOET LICFOT, FIACD FTRTOLA.

OOLVNEOTN FDALY TROOPAT e FoTTL, DDA

SOEONGZORN FOTREDEEIN T2/ TODTFFOTIRTDNT FoTIT, TR

FTT DNY T DWW @ODFFICIPMET AN DEFB/NTT, oD

S, 20D MET FHODW, SANEROR LeFTERTT 98 T MRT O
QET, STONZI, AT DOOCDEY TRTOLADDT 594.

B WIVZT TRPRD AT SOOXRMODETN FOTEIDTERTR), T DLFOFOWOLT MDA
s Q0 Ji J80000T @Qe {7 TODIFEXRN0E QXY DFBNTL) DDA

TING [N, TLATON Feone WBOTTFOI HWITT. BOTIFOD BPFLOTN
BN \DYS | WNOOT  FOLAPTORATH. LBNAT ToDJIOD TNy IWDT
CTTE B WOF, OCOTHNTOTT. Fonsd I, AOFFY FITD, SRTNITH Ty )
FBoZgamoN BT TRIORATH. SRR FI JRND 83 3 S0, ILoxhIHodee
SN TS DD TIN TOTIFHOIPMOTH. C3RT IITY TS IRWND THA,
TOTVWOHT 2.BBY TP TOTIFICIRDTICIRE € PTTIR, YPNY TITWOW
DOTH FTOIZTVT.

FIT TGRS WomR) WPYNY FNY SRIT STTCED WOT TIPS BRWITONT.

= = = = =

10



T S, BIIIOR R

TDOBINFOD TIT 20T 273.16 K. 5532 80000 TRREN TLRBHE BRODHTI,
BRI B/ (fusion). 35 TFOHODe FTMDE. PR TRIBT0N, WTT TTF) Torode
JTTRNTZT. TMTET WBNAT YOFIEoID O BeeowBd?

3RS FEdeen TIRTON ey BB, NIIATELD, TOIMTBZOID TIWIWOT SO
FOTRRF =N ITTORBONL ©OTT 555%033 TOTTY CBPRTE WTBRVBOINROY.
D0y WEFTTN JTOTTN To&) BRWTR BT QW Toriode QTIT. 33 JoDR)Beane
SBNT  STREBOVOWI), 0D A2 WTOOTHBOITPNELY  YVTOIRENTTOCNDB. BTN
0D BRLTR FORIMHFOIRD TDB/IZY, &eOBROB WTT TITY SWRTIC WITCORE
BROTT, YOI, MITTONOABTLORBITT B 33 YOFII, MTRLH DTUDR. TOT
TTT &9BE @Céﬁ%%%@%ﬁ%@m. kg TITW, VTT TII WOWLIY, woTVWTEOT
2.3BABY TSN TOBSFHLD e3eTOMDT YVFJBOH TOTIVEOBI), BRI THTREH DT
SDTOOT 2.0T¢ TOBJRPITY FORNGFOD Feanent Tweedng deos 3eonsd 0°C
(273 K) 3Q D) 38 BeoDIVI.

0 YOFIFOD, 0N AWNATON BORWD VJR, TS Senddeodnt BT
SRTORYANTI. WOFE) O T, FOTBI, FLOXLTON BN B0, SR STRE FOWOWI),
BIDIROW  [NFTMTH. T ANFF TITY BRH) | ©ATON  TOTSEFOITRELD
TRTORATT. :0TOWTEIT WIBHY T JDF K THTHY DOONLY TWTOPROTTI. BB,
BN WO DB, BOCINDIOIN O WHBT DTTIRITING. T TFI0ET
BN, BROODT TR B0 SO, FLITLY TOTRY, JFONTY, BADERRET. deort
& 23y 373K 03 (100°C =273+100=373K).

DeOT @ResTn MBReFHIT, (latent heat of vaporisation) e
QTBRLRNT? T THS rbﬁge%dmel QTRRAIT TONRONC 380330 rbﬁ@;%ﬁ&a
DTRAFVTW. TWONYT Brond ©oxT 373K (100°C) QT 2eTo000IT
TONH BT TITTYIE 0T FRNYNOTOHL WHT I TRODIVIH. BT,
FOTLRRCROTT JWONPT | Broned wH3 ToDTFODT, SWeFTER mﬁgeagcﬂ SRTTY
TBRRRORI.

BATN %‘wmrﬁ
3ommg§mﬁ éowm@mﬁ

ETTO0T, PTT WIRIBOROTN TFNW 20T 3 BCW0T IR0 J &
LDTOIMPTH 0T e[V VFLTOWD.

*uBed : 39F =ewm @ommweoja QITPINS. 0°C = 273.16K IR, ONIROTYN,
wsmomm wawro%% wawéFN, 0°C = 273K 0w éﬁcﬁa%@%éeﬁ %@59 @@émswm
N@O:DN @@ééd@é% w@déi—‘n}@o %Jaé,sdm STOOT 273, 3@503325@%3 mm ﬂ@oﬁoﬁ@ocﬁ
%e?sa" @@éma-@ wam;mmﬁ, 27333301 %mgpm @w-é; ara@msmmgd.

1"



Y NN WBRNISON BN
kod [ ) =9

00T YTCIRENDOT Tz, WIXNTIT TBAWD FIVOT TV ) TWVLOT
LAONTIN WTURMTE 0T FITH). BT O LTSOTJHND gmgpaﬁ TT JeTzoN
FI00T @8@?&% B WAVROT wsfg&\%ﬁ LTOIMT.

23e0TE3F & 1.13
B A FTPFT $PDe ©SeA0D0 EREGE),
SACOERS, YO, TRPE WO LOMES

&)ég@{dg mé. Higi:ﬂ‘tn
5 QoM WEOT Hed sOFona, FSFYA SaEEE ¢ Fardc Baohe
SRE [OA. sdgrnagc g

8 233 1.7 0Y Epeoiod g9FodgdT Eeveiad
BOODT), &Y QVoEELOT a0,

B B8 QoMY LEOT, APOIRRN FIA 80
LITCRTBONT), MDA

B 8% DT 236008350008 ) v ol von veld
GO WTRITBADG  FIDAEY TSN
2003 JedoN @8@%5/’? QBRI DX
A0 S000T ﬁﬁ% & LTI, (Vice
versa) ¢33y DD

s 142 LITEUTSOTHBOD IO

o) sWMnde IASTITOIP TB/NY SedeSed %BOSJQS w@éx@é DN
TRE BONY JBIT ©OZTPE T, JoReTBTR ADOBOTYT @WI0T  ed
&8® T3 FOBWATT ammgﬁ? TN FTOIT ST 2TZF0e? 2.3WII,
T UFW TR TRPARTT TIT RS0NT, WTTVEWFWTIT HOT VETETITTR
o&raez%%)éoem?

Jomtd i

—msﬁms QeI (W)
1

83 1 1.7 8000 EReG T LWIB

SaTiE ST
& ! ST
/ 2 Doncs - S
1 [ V - f/ T i Hl e el

—_— —_—
=|. =3
. ]
kil (g2 s Litasa |

38 1.8 : %37 Todoen, TR FNYRy, TOK0 TS0 SoLTOL.

12



NS S, BITIOS FRA

3

PRONYOT TITBI), FRX [RA DB WEB T VRN, gﬁ%éﬁ STWTBOW.

ey FI ey Fwd @ (CO,) wii 3eTWRDTYR? BTN, JYS wIBIY
ROMBATBONTIT. WTOT/IIT LTSI, | atm*ﬁ QYATIN FI DWFT & ¥ &
TRAEN WTSRNT FeTmN SAOYER wawsrémmsd B3 ToTH0TIN TSI TOWF I

B8 T, N Do (dry ice) dHT/H.

BTTOOT, TRNY %@ O3PP)Te 9TY, BOTT TN, TR VFHD VIVTONTY WST
D AL O[T SO, DFFOBDI.

I3

WI3E

38 19, 5T Sech 33 $03G° BT
@

I3 niee:
I & g9 AR semnvy, AJCDT TS TODSA.
2. 300K 2. ST3K
2. & 39N SINYY ACON RS, S9A.
2. 250°C &. 100°C

3. abegde ST ~c3 20PN FodTR) ~o‘mﬁd>553’ OF9
4. D0Z0D0D @@@ﬁ%fm TR0 @msﬁ@zgo’ FOT QeA.

1.5 2QeFTD

TRE A2 RTCVONTLO CSRTNL. PVF 30 wBREBI, WTTVONAT SRRk
QTIoHe? VBRESITY Ty BT DOWOT ILTDI BeTSe TBVASCWOT SLCIRTOT
SUTIVBTES. ATe00e? 330 QeTZ, Torio%e WV, VTN AT SN WHLRTHTT.
&8 a)%ﬁ@:o 200703, FeOT ATE WPHTHAYY DT DTN

* BAOT wITIT, VWA DT (atm) 202 BRIHOT WIRBNBL. WIBH DTBPT TRIHS®
(Pa): 1 @WNOSDE?—] le 10°Pa. 50205360039 MoYodd 3BT, TR (atmosphere)
NI ebabwcb BN, mm@ TOTIWTT  WIT 1 @ésan)ofmf AT, facﬁab wms
m@ﬁde@d WEB DO éﬁ@%@%@ﬂd

13



RS

e

S, BITIOS FRAS

TP SYDVT TN THE TN JIFONRYD 00IToN  BARITOTS.
ADENSEIM BTTY LAY, TR UFH FINYINTO VPN Feond WOZTEOIN 3ed 23T
TEPETYT. BT3B FRNEY, s30e YT LMD BT WOTIZONT), BROOTTI.
QTOOTTON VBT BLANG ITNT STRE T0 OB/, BOLTON BPOCPLD mcjémrbgd
W) BAOIRN TOBWIF IR, B[R WPPTE PITY  ©TT  BDOVOWB/I),
BT JRTSE SO mémsamol LIRNETTED DOTH FTOINTIT.

151 QLI 0SB THT DETHT WO3NLL
AT, T B3 TENT WEDTLIFOWOT WHF ma%@%?%esa.

3ep=edd: 1.14

x4

2,000 Foo¥aY SmL IF AeoW, FADERY D) VD), 888 WY F0 STOMSTVD
FRIT F9 QA

2080 L0Meed LOTY SmL I Jeoi), SAERY DR VB, 8438 W9 OFTo
SIS TS Sl ae.

Lomed w&OFY SmL FFH AT, SrcOEROM AN FONSCD LIeTVIFIB SF
5@5 Heda.

EPIBODL FoTIRK, DoDIXERS.

eIT AQBETTY) ePACFOCTTED SADERFT T &P DTG, oD
8 HeIT (STeTR TOBE HIDESENTI), |JOEMOTY iR D) ) DFBONX,
DDA,

ERYeFORE FoeS FoT, d""%} DAeEOF SDF) NMOPOD SBer(83:3)c TBOFBDIDR,
Qe TEr AT OO ?

D) NDIATWTOTD WRQLFTOT BT @g@:@ -

X

14

ﬁseeﬁw DACEDE o%zs%mﬁ ézsggd

2303eTTEEY) &0 ;0P IFOIET DTWITIWTWONT. e ; DAeEDF BeIPTION
LRNEFTED TOY %z&gﬁd. SOTOTTERN, w%ﬁ%ﬂm& 2ENATON WYNTI),
TTR BRI,

TITIPIT BPFOOT

SOTWIWIT BPFOOT, TS BOLZOD FEON TOTIW, TJFIweT
BOBIFONT), BROWFTOOT Qﬁéb%é%ﬁ BT,

STEB0D TE0ET BYFCNOT

MPONYIET JeTONOH TEweex, 83Fe (humidity) SR, T,
RZINZOT MOYIN BRLITOT TOTTY INFH TIIET DTV,
LROFRYLY MFTOMDPRY. Sronde Je0T T MYODY T,
TOW WOTWS, LIPVANLTTNRT [TR) FRZOIFPST.



O
L;?L

S, BITIOS FRA

B MoPoD Iendow &zgjé
MY BB OINGY, WENRH Lens mdRYTI), FOTPITIN IRPCRTI .
MOYOR Bens DBEFTBRODN, VETINOD Feansd Meodeodnt ©eRJ
BOMTH. BOOT HIBNIIT ATIROD BRI BRHTITHTTS.

1.5.2 3Q03T005) SOTOMHRNER SCR FOTEITTONTS?

300 TZoNYST THH) ATOTTeN SLIRMENTT. TINYIS TR
m%@%dmmmmﬁ B TIBNOT Szzomm& mgmgebs TOTOWTLRDOT WITY
mcsmm%ggﬁ. RBRNBO0T 2eOBO3T &8 BFOWOT TOTTTOR) 30@713%53.

Q) worf; e B wardpe® (nailpolish remover) ©Z, MWOTR, DTMOFHT?
eﬁoﬁes TOTRNED ToOR WILRCT'T BN @oﬁe3 0eIT IR, wPm WIIT
3500, WIRBANVI B SACTHRTT,

23eariod HITY HIoD ey [ WETe ITT BFWIIBY VT, WRNEILD FTED
Q0T W BT BCFTED TOTLEEY LAOTNT ﬁaeeﬁwojam& BOTONTELY BFT/OCDFTIONTITY)TR.

Q) FyTOOT BeTIWY_SNCFTLOOT SOTHMITW, WVLBT O LVTOBTHNRTI),
Y NGeDTWTTH?

Bdean 2OTY MRDuBY WHERSR 0F FOmes?

IR, BT/ BIOEF TOODE wém%omomﬁ oY ), LSTZERI. QT T, BB,
BOTONTWTT. Tt SLOTTOT LT FTEOOMTN TTT 30e& ;IOT 3eoned O
33 Um0 BeIT d)edws TFONF), WHRERO BLOTHMITI. WBeBOOT WRNHEOINT
ToD YOI SNETTE0 THZRCHE, TTLOT JD JR TIWINTOIT. TOID AT,
&e@%.rae;%w 20T YUTE BR 0 [T aswcs:n& 5e0BROT DOTORTTY RN
ESOSNED HTIODFONT.

0T IrYNT (NCOHE MRS TR BT Hedy eSS TP VO TINTEY,
Trwes. L8

TN WI0ZT INT ICTI), WO TPIONY INTHBRRL. deFRge TIOD
BRT e ) e DT [EY TINYIY, Ty FILRWTVTR. WTIWTLTYT AT
BEONED) SOTRT SReuT BET OmRN FFODIW), TYTHINWIT D TWAN TS,
DY VRN, V0T BINTON SJRCRTES.

15



Y NN WBRNISON BN
kod [ ) =9

L 3oavswoody (desert cooler), @203 DF OIFY Tek) FoTNDIE.IE?
2. deart QINYY DBFODIT dedy 0TI, Tert ?
3

I TG e ZO SRS SPT0 TR OFD0 ANOFTE, LT
3o @m&wmrbgd QOF9

4. Y LACRE #To DX Too, SN beded & (saucer)opod
:wqgmmgd =00 Apes3oT m@mm@j@g Q079

5. @BeAntodg oy s FOXE LENTL, FoxeeR?

ézs% V0N

S QIND TING 88 0T SR, OB BRTOTORETT. FI DB, VIV, TYAR,
BB LReT -0 F, T TORLT ITe..
TP, 1 B3 FIOINT WTY W3 WIERT TRNTI), WENAROTE 3. T TN
©O3PREITRAOE BIVT|CRTIYNTH. VOB LT &), AT BT WA
TRART/R), LINRORTIH. ACIPT A W, WA ITHT VIV DB TS DETLRLT
28N D00 WQAO-WFIe BT CBIFYTE LADITIZ)TR. VW F® TIOI WAOT =Tt
TOTN WAV @masds@mv@m P BReB BHCVJIH. T3 SFe3T TTD 3R
VBT WIS LR TID, BRORP. | TRIT DFeR WRHBROONT BROTH) YTOYS
VOT e VBOONITINIIT. ARONF NI T3Z JpOILd T WTTYI TR0,
STINYOS 08 TS R, O[YNYIT) TR, YVOLRNRLY ToTED.
BReE 9 AT mORLE0 G 1192009 GPITFHTIT AZL0THF HRtT IR THNY
0TIe 280D B0 307 SFRONYI, BRRTL. VT[T STYWVTH SHITT 306 VO
DTETTTH B BIB REOD, (BT -0TH,;T WORFEBTR, BEC) 1T,
2001 T 2eex - eoasﬂwése TooQesses (Bose Einstein condensate) mopAT 30060
©90C0TT 0T . TomE S, @ae@;méonf 3Se B
POF QY BIPTBOR RS TWOBRHS BRTOND.
BT — 0DF T TORTTED YVOLPNL) FTR VIO
BRF AOTION WIOTR), ABIT, MOYOD TWOTION
AT FOLTT WOBIE LRNTHF, W08 3RF TTTY
BOTRRYRRYI. A THVH QI WFY  DTJ¢
hmmiony “?::;;:fé:” 3,208 TR&EMN www.chem4kids.com ©o3zee
85 DPORWI), BOTIE A

16



S, BITIOS FRA

Ry BOSHRYT

TRD) AEY FEONYOT TPBOLT.

S, WIBNIONT TRFH) e RBNYY WATTIU. TFI, TR I ¥,
TONY JIWINT SFTRAFHOWOR) FINTY NOF[ONTETT, TINTY
FOITTNIT BB WIONTY FIFTONTOZT.

TUE FNY TRWOT BOBT I FLANY WO JIOIW FINYY FATTNTOTT.
BINGY DFITONTOZT 30T WIONYY ROTNIT.

FINGY 3eony BReEFRID YO FROWTTNTT. TRINTY Feone TTTNH
2IVTOSITR B WIHT NENWEANTH ©TT, VIONFY  3PTie
BRIYT 03T 28 FemoN, (LFIRR) BOAETTS.

THE AEND ©OBT TOTBEINW. T BB wgBNID, WTRDT
TREHDZYTUROON TFT R SNIT, TR

NBTR) 2O 6&%053 wcjemws@ommb SINQ) Néojaédaw CVAVEY) csmmw%
258 Besmon wsm%ﬁ LTSNS, mﬁoﬁae @eﬁmemmﬁ (vice versa)
FITRITROT @E’O@d@w% BRI DTBFPTTNG.

BOOINDEAIN 2,0TH %539 é)dé:vcmmﬁd. Y TITYI TR ey
TRROTY (FOTRRFTIN) THRB0WOT SDRSR WIRMHI.
LORETTRY) B0y ATBBPTTONTD. e 0NIT  Teoned TBWIYTOT

wsarmmwmq Q0D BRTTEN wmmwa& 5?1033334 no e%);%éﬁ
wdmmgﬁ.

23934eTTE, WO 0TOWTTY  ITT ey, T, BTFS W) MOYOD
BEN[Z, VSOOI,

LIRNETTEOY) SOTI), POV,

SOEBT THOBVRFR) 1kg BITD, w0T0R30T L3BRY ©TT RDHWOTITY
TWRSOWNOT WAVTRTF TOTEF ALY SeTod YV TFOIRNT.

TS TdReER) 1kg FITRRW, ©TT BRI WOWATY FIRSWoT TWER
2TERONZEN 23T m%ﬁﬁoﬁmﬂd.

17



RS
P

18

X

L

S, BITIOS FRAS

SVLRBCHRT Tk VI TRBIVTHIT FOF) TOTREOND DI, [N

DBDIOINL.

TOTT0D LS zo%e3
0T 3O K
emcgD / TR0 SNCEIT® m
00 3SREMO kg
3503 SR N
nog, TS QCEIT” m3
plelac 3SRETRO/FT Q0CE3IT Kgni?
I RIS Pa

& EYNT FoTATI, FOADA &Y TODIEA.

a). 293K b) 470K
& S9N (ToTNV, FT° @S TFOTSFA.
a). 25°C b). 373C

35 FONST Q@gs—a”if@ﬁ BOTOBRE.

a Ao 9008 G IS? PN @g”@a’mﬁ Rveplevebvplgelc g

b 3 @O W0 D00y HYSGUL ANOFHFE  SITOD,
NI,

5Ny JDT SBRF IO DOF FOTY & FINT TWNI, el -

Qeco, Afgo’, B3,

85, B¢ TOTMEY DOT §RST JSONT S92,
a 25'C b. 0°C ¢ 100°C

& FINTINTL, DT 500NLROON TRFA.
a. groacH wa;géoi)g Qe ga’mﬁd)gd
b. 8g)c0cT 9ctd ERTBOD WFZDY FITORITIDIE,

273K 39 S00NZOoN Foaga0s TOHBoG @De FoTDIT  deon
QIOPOY. DF?



NV N TR NBON TN
@ [ ) R )
8 DT D OFDo Ted, WIPNYY AP SCTE  REMONNT,
NVOENTIRZS?

9. & 3N BITY TYT {IY WHCETEAV, JecoTNT. ¥ITY A, B,
C, D, Exv@ Faem, @704

MHM_-: dumgc S
Lane, das m*-‘- 0

q—

TTEE, TR CREET
=3 wga=s, Lynas

TS, TN 3B LRONFOT NS BOTODTY, BLLOR 0T BIRTOOLT), TEIF .
31 TRTOCHTY, IRWLe AR 33 FENT TVARY ©TF3 /.

R TDIODIFT TPAT 00

B W00 dRE OYT WeWI® OFE LNty 007 To¥

B 000 8N

R BB P QVQITID PP LNl DATD WS

SR IRRRYTH?

g eoaclee e&eesﬂ@fagz oopl; o‘&)o*‘ ToFoDd ROF TOTEPE md@’m FROY O
83es7® 0FY mo‘a’m Aoo’éé’mﬁ 5&3

n 0y0° ToYOD, ooQN ma;; m@ab et gEeeN 8.

B Q) SPE0 50@@/‘355. ST Do0D, LIYI0T LRVEPOR HeDIoT 8¢
FeTew ATeIRA 0T FoTT EecTN DFCO.

e Sttalag. et |

f DIy
| P - iie
g uush o e

giet e

633 110 PR, GETRNCIG S GET, SAOTINcHe
TORFE DT 2,00 STRFE FRTO.

19



NS
W

@mﬁosa -2
sm@ W3O gsz@ mcgpde

5LH1FI

0 F|IRTVFLWOT DOCLRT TOL, BT, LT3, YOI, DAY TG, DIWOINT

) £

QT BT w@eoﬁo 53535@ QRO TeR eWIVE AN

38 2.1 305 0F, WPED TH

83 JF, WYBOD JWAY Fewrony Bed "53(3" QO VOV BTED, DY)
QOTOTTI ﬁmmdmmo ADENEI mmagm 53% J038 Ber3cE Q@@d&@d& Cloje)
@mﬁ@o&mwaﬁ 8 DR m»mm TOBOTON INT [RONCOTONTIT  SNTJEITONT.
SlotSlelafieby) mcgp mme;@ NBTBA, FoD mfudmﬁ QeT, %@w w@e&%ew
Qﬁwoa—od@ﬁ@ Tf0. &m@(@oﬁm O30T TTOTTY mmm mddom ée@:)cﬁd ]
BROTYTH wé&ﬁosmio 0T3¢ 00PN TITOONAB mmm (msawab) BROOT
aodzﬁr DT, BRI 2.0T3¢ OF8OH  FLANYTY, moamzcﬁ faairaom 0e&oRng
TN TOTT, aw@ 3BT mdd@wmﬁd

[P WIOW JReRTON w&aée% TRR) N0 WP ézﬁa w;p FTUIOSNYOT
BRBOLTE 533596371@353 R 1SV wdaéd PVTOTTTBR, ARG, ATV, DAWNW,

e oz @@?gja is@ﬁ%ﬁd

2.1 1Tpo QOTWICRY?

STEINED 2OTZOT T, 5353 TRTT B[R AT LOMDE BRHOT SPEOLES. 03PYT3e
mmsa 03395 3¢ 2@3 w%oiao;'bod 233 SDCSZS damﬂ aﬁewF@Nm —odéb@ I
é@admoé BBNTOZ wae&%ofno &@@6955553 m@@ocs BeDERITD T3 w%ofoomw
3BT “?qmd STNR, RRCBODO éraedcéf BRTINTY, LTI, 303 wéoﬁaoibod
9TT | TOROONT wwaoéﬁ%ﬁ BeTERTD *?dé)@ @de Geéofmm %8 WO
S[RTNT), 2.083e 0edoD 5355 BRBH, TBRODT ma ®TT BoC3RERT HGBOIL
2,033¢ eﬁﬁdaéd

BOT TR0 IY WoER) DT 0e30P  2.0Te TAWNYY. [RNT  BITH)
O3RRYTIONT T, BTN O3WIPNOR 80Te MIEOTEDTTY, TRODTTT.

BB OOT, IV 2.0T3F0Z &3% BN, BRODT DO Ty JEFWTVW.

20



NS
!&3

8, WION TR Eﬂ:d@ﬁc

211 03pne QFRED

WBRBHO FRHS FUINY HPIT STOT e VT 0e80DH TN,
%) BBODUBD.

3epTe3F 2.1

x4

X

367?3@1)@ 0,80,% mé_\g B D08) MOFTVNTN DONEBA.

700 2 S50mL  dedd FZ) 2000 Faded FNT ALEET TOE TRODID LT
FNDERYS Mo &0 50mL D0 DX DO 23085 FNT A8 T0E TRODL
2e50° SHcogege.

OO A DX & DI JRPOTY FNT FSEET 508 ToERACDO HedIoF ONcees
SPTO AV, SV (Freiaco @@%W) QING IO, éﬁmmg@.

889 S0Z) FOTITON DFCRTEOD), D8/ POO STRA.

MOTO D ) & DFCRT FOIREET BRODIOT T, TEOXVTYT.
& 0e800 WIONTI) AXD ORT NIJH OPDY DRTONY HTZ eSS
8 00800 WIAPH JATO WEITOBAY (1) JeOTY Iy D039
(1) JeOTY AGT. ' PTER OTONY TRDENE, VDT, TRCDA. DTER MOOTOMTD
FONT FSeET TRITONTH e TREOTYNG DOER MWOTONY T FSeer tResrod
Alol) MOESOI0, £3c00IPNG.  YO0T ATRT NIy DT FOCIREBICD,
TRODTLITOT SlovEvlay S90NDI.

O A NR/B TEODDT DZeonsd DY) FETOTNTL) TROOT) §P330N
QOFF RNNTSER,IRR0RET, QOTT JONT, SIDTRT DI D, IS,
ApeBobo BReGE SO 82060 2EROT I, LV DX FYTT Jee, O D
QeOT ILOMD OTEOTRT OJLONSNT SVTOTOTBN.

23e0Te3F 2.2

30’77301)522 D80, R T B DOTD TOTONFDN DEIESA.

& NS TRIONIL, T8 Mot D30A:

- OTD DT TN AT FO5Y TOLOMEO

L ToB W7 20T e I Fes

- 0D R AP TR P e &i

— B Mo TodT FOF) TINGD BP0 TJoCVOD FOsy) TN

TS 0TI, ACRTOT JRTONG, Aeort e384 MmeET 80000 BN Foseles.
IJOTITVT FLoNsd FocdmZToHe?

ICFTTIOT NJFOTT TROF TCIVTOZ E3FF, TooDA 0T XVOGINDOT e
eI8 30r0T IF FoSMITOD?

21



5323@§ 8, W3OW TR Efocéﬁc

8 DION MPEE0Z o) QAT T LB, (DX & AHODTY ACWIE
QVTETEONTT, EPeBA) IJEoY %dmﬁdoiaf BP0 TN JO FDAND 030
Y Fecb3Zodh?

B e‘ibgma’dgz TRCY. TFRET FoNGIE &0 DTIDTR VLE FOREI0RTZOD? a;'j@aaoa‘a‘dgz
23255 A 0T VPTDONDR, TRXA.

B oD S0K & MOOTVT TRSEODW), DB,

B A DO DEOBE DT, DB,

B @ 0T FOO DRPODTR), TEAS.

mEs 'R

Zremngods
esddotaos ﬁ“d:‘; ks var |
prelslovvil] ovbuifa)

=g

233 2.2 RcdIF

B9 D9 TOWEANID, POONZ ENTED ) 3OV TRWEANY W}, TWVOOT GRNNTY
3dodec.

geﬁolﬁeéa

L & D0TBEe0?

2. ADIRT D) SADIRT DIJONCNVD FSYANTR, DESTRE.
2.2 TR A0TDET?

POE BP0 B, VNG TDTRT WJEoTe TV, VDT DeS0D TITENTRY, D,
D, BeRIWY T0eadded. DRRTET, FoCTWO JETY WOOTVTEY WINPT YVIOTBIBY.
TOBIIEON WD HOTT T IRONTY, TS, TF OPI WO TRP) IONTITT
DO oY CIREWRZEN. BTWT, TP FTICRTT TTENTDY, (W, SRETNW) Y
VIOTRTT TN, (TRY) 3R THORWITVWD. WRRNTY Feane DLTY DTSRI
QB NWTPTOHR, IBR[FTIVBOT T 2,08 DeSBWNTTT.  ATOOTDN
[T P YORT FONED TWOTY DFTHTZON DTTHMRORH 20T LN

22



NS
!&3

8, WION TR Eﬂ:d@ﬁc

ézgsas mﬁggp

SNTARCTN: TE BP0 B, ST WF GBI WSRCTNG CNTEOONTD,
TRITOBNYI), P2 DPOITY BeTERRZCRNMORNY.  ST3R, mg@mmm‘% 03D
RO TORBRLONT DFOWS, BT FWTVOSNY MNTTI), TBROVVRTYT, YT,
TRPOT FLRTOINTI), BHOTWTVW.  YVTWTTHN, HTYFOID TP 30% T
DB 70% TTT NTEaONTS.

TRER) WOWT WTY BN, FRTWOINTIN THODTIT. 3FY VT
TRTOTBI), TONABRWT TRWET TFLTHOTB, (FTPZEON AW, TBYT BRPLTY
QITT) TRRT W FYC. WWIBY TOMIT TO|ET FLIFTIOTWR, (AWBIITION TR
BRPRTY QW) TR, HWFT.

NTRITHRNL

1.

11

111.

iv.

QeOTY FgoOD R FPEITE TIE DOBODNG. 8 e A0
QR SN, ACTO LITE.

ST TIVDT, OCIRCRT TOWEODW, 8502507 ST VCIRCRDT D,TIT.
BORCRT (FX) 93, W SLR/TICT (FiJ) TV

FTRACODNTRT FRCED ATV EXNV0TTINRD TETIN &AL TRENFONG.
QINYY FoLFT BT @ (9AV) Do, 0T ey (F) 8.

OCID, BRVDY AT DI, DAV TOYY) WAONY ANTRTD IJfo.
QDT DT T FEITIOTND S8 (21%) X @éﬁ@@&:ﬁf (78%). 230
RN FRD T@IPEOTY HVITS.

TR LN

X

x4

i

TS ANTRT. IJE0IONE.

RITETID seany ARy Inm (107°m) NoZ 53D YWIE. SODO0T, A
L0NEGrT FETRPOL.

SNy Mgy WITY IQERNYDO0D, a‘ng? TOTRCTVD 3985 STEOT,
BIEOOPOY. SNEO0T, B985 TP RIPTY FoRLIDIOL.

ARCAVIT DPPIOOLT DJOTYHVT TIo5, FEONTR, L3eTF BTCD APFIQ. (OIEOF),
PPRING TR (R, Forsd IY FePOY. ©0oTd Ry 3o,

2.2.1 TRFEATW [T

WeDTWE 2.2 TY OO @ I W NI YT, 00D PODOINY TI/EMNTI),
BROTPTD, T NRVATEN. STTOOT, TR SYOIRTESOTT TY T,
B TOTING TTIWEOB/I), [IVARAYIWTOW.  TRVEOTYTST BT TOTIENB/I),

23



5323%3 8, W3OW TR zfo%ﬁe

SPOX WRTOT, AOCTZT WPH TOIPFT (VOZT) OB ATV, APT0T Y
TOTE AW BReDF TTMED.  3e0TYE 2.2 TP & MO IWT T[T W
oI THET wpRes BRCIATY W TTOE,
3eDTE3E 2.3

B FOASTPID 50 mL QTR0 LT LeFTNTY én’m'&fag.

B WO LEFOTT VI DX DTESe 50T AFT @pe 30000 EReGET AeOA
B3N OB

B QAR BYPT T, FONTD RFIQmRN, eFTTINT RIOTIY AL,
s, 5°C B,

B GDZ DRGER, ACOTELD TTOPA.

QOFF (30THT) TTRY JOIY DACTIRRPAVT YO W XFT WP
25000 &rpaﬁez%c? O 0T3¢ _SNTONE?

O3PTe JDFF, TOTVPIDQ, BN DI TIRPRIHYTOTOTIY), TOBEI),
DOEBRRVRELORTE  Toee8, TOIPFH TBVR SW|R SR 0edoNY
TBENPYTRTT, WO JDFH, TIVBY AT, TOBII), WDeIRRPIERYLY ATIONT
TRE0E, TOITOE T TIRTWED DIV, B3 ADF R TTHY TOSPE T TRe0BY DOETTINTH
TRBE TORPEF, & THRD WD (LOINRNT FOWFF) DB[D.

2,00 TP BROVDIT V[T BOBIEDY) 2.0TRR, TOIPFT WEIFOT 3R
UFY, VT, VTOIWES TOWE DW[D.

20T Bed AeY JDFF, TOFIYT TOIE T TIRTEOTI, BRTOBROT dToTwoN
SOTNNRPATT DTOMLITITNY

233 e3ed B[N BTN BVIBY .08 WITY 3¢S 33 DDeSIODZ,
TRODTTN (BROMTEN) 0T DT BedT[LFWOT Ty ADF CNTLITOWN.

BRYTT TOTPED (T8 WP M)W [OBY FONTIH [T TOWIWEIB/I),,
$ RWOT AY0Z DDV WP 2O VW FOTZ D0WT, BRWVT INFH
TOWIRET [ TRWITY (108, ©Fwo Tod) ITNTIVE TRRE FJOTIER.

TRRT TOTIED

TOIT TTI =
N ” TOERT TWOTITOED

Slotwn
ADEMWESISEN L
0BT WOIOED

24



é)za%@ 8, WION TR Eﬂ:%ﬁc

2,00 TYESET APTBONT, BIVRALD TOOT BPAFNAPS. ST VY T DTE
DOINTIY, 3030,

TORE T9d
1. TREE 3e3EHOT ToONY SRB @S = —° X 100
0T Tod
BT Td
2. NRT 33FVD 0 = —0 70— X 100
I MY O WS M3

LOTRETE 2.1 320 g 2eOTY 40 g AOBIT, YT, FONA TOTEIBI), BE3PORT.
TRBEOT 33T TANT WNTOTHY FITIONT), TOR SHBOWO.
TOTT:

RRT o5 (W) = 40 g
TRWIT Tod (W) = 320 g

0w SPOTVZOE,
TRWERT Ted = RBE PO + OWVIT TS
=40 g + 320 g
=360 g
ORT Td
TRFT TodOD JeBTOTRRD = e —° y 100
TOIRT Tod

ﬂX 100 = 11.1%
360

2.2.2 QUONT NI QOTTER?

WedTHF 2.2 TP R MOOX IXOTT LAWORT IIFONQ FI TROND
TR TWITY BROODEF. BTWI, JVONT NI T[TV, WOW IVOWE
S0 WRIBRT DBEOTONTD, WTOY T[T Feorisd TBBY LIBRRORBIRDY
©TT B [BRGEIDTY JOONT RSCDYITH.  QVONT WJT Feond OnegnA
TOTRTH.

QOOWT QBT VT LN
B 7 QO0T NJ0FY L0 STNTRT NJEoTNG.
B QOONT NI FNID, wongY JecEaOD.

B QOOWT DIJOT TN T WROT TICOTRTVT LIF8T STDX, BrOIS
D) $T0 TF For0FT0Z FREIE,

25



5323@§ 8, W3OW TR zfo%ﬁe

B QOONT DIJODT, GLOMPRIS &g T FNsd YD IONBDINOIS, @0
Q0oE Iy ©4T. 88 FNTR, AecWIF FFODAD ees IJHoT
E3eTE RHLITOD. CX0TDNT TRFE LMD FYDY FoN@ermgsodee, S I
DOOLFEY AQIOMOIS &0 & LTFW, AF,00e BDOMYHOY.

2.2.3 300 RO Q0T3CRD?

2eDTF 2.28Q MO B oNY TWX WJLaRTY, OO W FOVTI[ED DTFD.
TOOT BN VRC TRWHOTY  DFTHTZON TORILOBIITH. V0T, WIT
BRCDRATT, FOOT ILAN mﬁeﬁmﬁ nogng FTRNTOPYTOOT, FOORF) ABTRDT
SNTETON FOENTT. AN TEWPTOTT, FOO TR[ERY WO WIIVTRT NTED
WONT, YVTOTTRW TOLD.

3O0T oy MY WITNWR/TOODT, T VPNYDY, WONEFA0T 3B
BN, ©TT BT 2.20Q NEDPJATOBOZ 33 FENW 1eeeT L3933 STEONTI,
ROIIN WTDOATI.  LIFET FTEONG/ 33 0eI0D BTTINTONTY, VTR, FORWLRIT
Q2WPROD FHOTY L30T TOFVI 0T FTORLRERI.

2,00 3REFBOD_FEY TOPBY ART  3¢T TN T TBRTHNLR L30T
TOFTTBI), MEPRRBED. MYONIIF /TBoert @B FeIS Fndon B933
BTVRFOITDN B3 DTIRT SOOI,

———
R
e =
Hefen
kTmesfe ?E:‘ o
b Rre3om 3
——~
(a) (b)

$38 2.3 : () T TS TR L30T TORVRDTTY, ERCOMIYAY
(b) e Dy TOT WFrocy o TOBITITL, ZCOWIE.

mesd @dsaécs doeeg@o& TROT BRONFT XBPB TOTD TREMITINOR  30T0°
TOTIRTZ), VEFBWTIW. WTRAY, LY JOI [EY TINTT), TROOT), W
MYCRNY B0 3D FNYOI 5@?#@@33.

26



NS
L=dd

%33 2.4 : Eomoer TOBIL

3OOT @3 ONed

B FO0Y) L0000 STOTRTZE.
g FIOT Fony nodey w@ﬁfgﬁod ggjesmn dfa@c?wﬁaf@ ﬁfgmﬁa’x
n FIOT 5oMTSd FaY DO TR T3 FOLNTI, L3O/ BT TPeY Foe0FT0Z
SPRIT, BRZTNE.
s FOOT FON0 TRFE JODN, SLMEIE iR FTTCDPOL.
8 ARCRODIE IPIDROT SINT), DJeo0T e3ear B APZIY. YT FOLTRMCTI”
DOL DICT TOFOOT (2360858 2.5, [JpB) FOOTLNIR), 36T BHLITOD.
TRTED mc%m WD THTE B0 Y OO TPWEOT FLITWOINW. 3OOTHIWT
TR 0e30H FIF WP TRTEY TEONTDY, THTE? TOT DZV,TVT 30BY A0V TN
TATED TOIT FITRTY-TFTED BIFI @53&@_08. 3OONTI, TRONRROT BRFIT
2()@3 (F3, TR VFFD YY) ) TFTEd TOTT SOTT ¢S JNFCFOITONT. RT3
2.189Q 305y ABPI, YTOBTBNATI), JCRTF. 38 GREFFOOT @Y BTONI BeBIT
DENNEIM YVTRBOHBAFOTD A SPODWTI.

TN
L DT TBIER0ON FTRT 0T SATTRT NIJENT TRIT FJITYT S9A.
2.7 890 (s0l), o D& dONT NI TOIT et §F,@oNT?

3. 2000 TOLRFT [TRPEID, FOLPOTEY 368 ARCRONO ERCTET O, 1008
Qe0TY 293K 3000Y LR MR, Qe FoTTY & TOITOT APTICD
FOLREE3A0.

27



5323@§ 8, W3OW TR zfocéﬁe

&rac?gs 2.1 : 300Ny mmﬁé UTIOTTEBNRSD

TR TOB | TATED SRFI [ OF VTOHTT

T® SRS DTRCAIS® VO, WREBNW, &z

T3 SRl DTBRCTO BRN, DOBING ATWE IO

SRS o= 2NTN(FReET) | Sedor' 303

o o= DIV TOL, BNDF, T 87

T3 (PN iy SN, ST BNV,
3R e

9 T3 PRI 20007, BY T, FOD, /YT
33 (pumice )

33 T3 By B9, New, BB

T3 T3 PIR® 2EYT T (TS T FeY)
TOQLDW ), NMO%D

2.3 0T FRIRERY, ReTZRTOB

TR SPOTTOZ WETEeF JINET TR ToAONVBIN NTFTY.  WILOT
WOTIROTR CHXL VN DVIONLD NG 00D eI B WINTTY, AL
SNJENOT  LOTROT. FLTBDY, TILFRRPYBOOT, VPYNTI), VLPRATD )
SOTOSRENTLD mc%mmgd.

TR OFT IZ, WD ATY §PT LPIVNYRT LN0T SORRY, HBOR LBOINIHT,
FREINT LTOINYOT WHTITRI DIENTD), YPYNT FTLTOSNRFIN BeDFRTLLTIT,
%@@@dp& SNBTOTT FEITOBNY, @%@%5@0 DI/ QPOTNTI), WERLICTOITT.
2.3.1 QeD/ FZy, ZoOWCH YR Feor FLTOIRITW, (dye) Ty Tert TEHWTT?
WeHWLIE 2.4

B B0 OPEQR QCTZL, 0.

B SDOFTRATION LICFTT O, amg (233 2.5)

R\ B0 B FDOWONT, Do MYATFY AOCO.

B WS4 0507 B, FOTEY TROO0LIA, TN TFDONONI, FeTToN FAPTT SNZIY.
DY) FVEFTRAIOT SN FFOHOD, FPCELIT.

B BAITR, IVOMDTATOZ &Ie500 FECAVIE &) D0 TRTIY e
LTSRTTE FORLITOTYNT FoROITX, GA.

B QD23OFONOT DEEY 0D AeX) DEFHBOND, TDDA.
(5 ) - & ) e

28



5323@§ 8, WION TR Eﬂ:d@sﬁc

AL e T

38 2.5: &Qe5009

;=N QU0
B DOFTRAVON SICIRILY) OF0FD Dy 0dpeesMI0?
B WOFTRADY QTT YweE [BCD?
® 8@ @@s—'wa’aé D0? T LOTV w@d@ (mcg) PR G0 L.000 NIJ03C?
TOCWOIN JOTY  [OET WIED ADITIY,. Do) %ocSJ@Ja@;%@ieﬁ. &en
BOCFTEO DTOTNOT BRYEO TWT (TOWF)WI, WWT HACIPNT FUFLOT (I
eI RTLTITN.

2.3.2 00T 36033534 Vo) IR WeTTRITLTITN?

eI DINTY. BPTFLONY e TRF OTF SRl més*‘rie;eg AT D80T
332508 Toen, IJINT (3RYTOT Biw) HTWTW 0 3eYI03 (double toned) IR
T IIN BHTOINTT. 85 QAP 0030 TIIY ¢3¢ T TRPET LY AT
23EDTUE 2.5
B AY FIPOT DO, TYIY SADERS.
n FOLTRLT, (F€0589N FpeTE) ODOTDW, DT QDFTY 590 WA, JOLTRS
B, FING. AOLTRLT ONOZ OFIYRT Y, Ay & EDTESFONT, D
FONY &R EREBODE LT FRTD FEot0s z‘:‘&?fi@@@@z QT EIVBLTIN.

v BIITY | ToIT FeomgdgT, giees B, (1) DIIoT FIONMW, & Tert
eeTFRATYT DI (1) ZIIoT TR,e0” (cheese) Terf Tp@TYT HA,FPT)
FeP-EPoD0.

33n emgp:b

® m@@z B0 Deey) a”)&’c?’xgz TR0 O?
g TR0 33 mert zfeajrca‘ag’cf DO DO,

@@ﬁﬁﬁ)& TRTYT T TN ©S FEYTONTY BRERD TONTT BRDT Tow
BREMVIH. ARCWNE FOTWI), WOTT TENYRY, WeTEFRTL YUTOIRENTON.

29



5323@§ 8, W3OW TR Efocéﬁc

ROTRT (3e0TTN) ONOZROT WOITH NJANTR, LIeTF RBVIW. AY WIHRT

3%50556, ﬁo&gméw gj@amﬁ STONTION TOOT, BN 3@§ 3%@3;53%5 =) IO
BTN 0ees éemgﬁ.
@%oﬁam?a

n SR FEeds JoIRMPOONNYY 08 0@ SweZ TOCENYY L$TYT.

n DIT FOTNYY DF) SOINY FIWoT &g TR LFROTT.

B el WENYOT AT, SOB TRTZHODED )& elfodNT CDOINYY LIFWIYT.
2.3.3 QTW ébagﬁﬁra%d TN wITFOTEY, TR TR WeTrRILTITR?
23e0Te3F 2.6

8 GEeFT FOFODW, WY ACDIFOD, AeON0T edetr BHE (LobdRoeeo.

B ACDDE S0F ACOT WJoDW), FEEFT SIFONY AWOCNE. (2582.6)

B DI BOMPEHOZ LIBASN D B JeOT 83604368 TDOND QORI

B GEeFT SOFOD WOBOD, SHCNO 0 FTTHTTOT o, TRT AOWO.

B DBOL FEFT SIFOD WOBAD LY LI0DT, (WOEEDT, &0,

853 2.6 : FRAYS TR BemBBHIE,
@%Qﬁo N

B\ F W) 0T NTEOID, e3eTEBILD

N BRHT emc;pd%oﬁaeg LRTDRLOTOD FHPNTID TDT Y T
TTOTTOT B[, &3 WPOILOT BT RBTLTIT.
QY VIBRIOVT ITHOWT WIRAYT TINER), VRN TOTTOD SHWTT
23063 Sed 23eT T[TONTIN 23eTE RROTY)T.

30



NS
!:p

8, WION TR eﬁ:d@ﬁc

2.3.4 @O, Iy WRACACHO ERLGT® NJRT, TR TeR WeTrRBWTOT?

VTREYONO FRETTIY, TATIN BT JeTHN FIZSWOT WIVR SN
TOWIF FOIPMTTONOW JIRTOTE WTRONTY Ty TOIFeR.  SWWOOT,
WIIIRAYNY PTHCL TFUFIW, RTBCOTYT ¥T IRIJR, (S FoTHFIY
NT) TRODTT NIFROT BeTFRILD YIBI TYOORNT), WEFRWTVT (8, 2.7)
OBREIONO YT, FTRFT, WP W SOTPACT QY VWITINHNT Y
TSR LVTOTTBNR.

i

238 2.7: SERCI0N0 EREGE THTy VTR, VFBIOOT e BIIE.

2.3.5 3Z, TOONONOBS BT, [EOF) 20Te aosgﬁc?
3BT 2.7

x4

x4

X

ARERD FNTD Aeg TESODW, FHDERS.
FEIOAODOT WP 3cm e TIPV0T .0 7T dFo0. (233, 2.8 [2])

ASAD ZDY FPOWADL 20T BICNT, YR (ACOTY DIEIRPRS 00, Aes
T* T TPOEST T WPR). Leamed L&.

23308 ZPCOATDTOZ e aaffcjamgz 2B [/ MRT Gt/ Le80%/ Fday deort
YeIR. FoNEE FHEIWT FCVOD 2DE AeOTFDEN0T HY Heddd (258 2.8 [2])
W) YEVNPEHOZ JE.

ARCADFNDEY JeTd &Deietde B, eIZCN0T MDA, QX DEFLBNT, DDA

31



5323@§ 8, W3OW TR Efocéﬁc

038 2.8 TrorOe ORI, s 8T TDODODYILT WNYRL, eTRIDE,
;N YOI0A:
B ARCD FNEDY e DeSeadSZOZ ST, MAILOO?
B AR TN w’gowg D0 wegﬁv@z Qeey) TELT0?
B amé TGO FINTET TECD velde) m‘gd &:*oz'gfodp ECCITRD FOTLOICATLITIT 9
TR WIRT  ToCRONY _JeT WBTDONT T JpoWOD WPy JeOTY
DOIRRNTT. ARCA TRTDY e @BoeSeTHSToZe TooWOD [eor BYTI FEANTR

eSeVTH.  AOWPBEION WEOFMD 20T WD T, LEYNY WTE0ONT.  AeOIY
aéear{ra%ﬂ%w WET TUITY) Jencon DeSeTE WD) B3 0eS03TN 206970 e3eTE BT

NBLOTYT TRINTR, SeTERIT B8 5‘3_%)033033&& RedF BT (chromatography)
APZES. NeT OREDY BB D0TT W, 85/BOTH, [ATLD NI, L3eTF B
WFATW, STNTOOT 85 BATI), BRI,  2.0T¢ RBVIBY DOeIRROT TRIMET,
DeTERAIL) WIAWH! oIV, BeoF e DWE . FoFWT WHONBWITOICY SRITI
BeoFBeDT O, WPFPRARLONT. [WNODT ITNSNFY ey T[eor TeaDTJ/R),
FDO3VND.

DTYORNE
n OOMNYIS LN, edear 8aeD
8 GINFE WENTITOST SoFFNY, eder @I
8 A TN ToIONIT BAQNY, ederBFed

2.3.6"Q0R: WITIRME TRNE 0JPOTRY, de) Iert WeTERIO0?

23e0TEF 2.8
B QAT DI AT, &PNY QIO deTr BICD JoN Amces.
B DIODN, TIDT FRALIY SMC0OERY. NWFIToXRTEIL, R
R QVTEOLONTR, 3. 2.909 FLeOADDDOZ ednecti.

32



5323@§ 8, WION TR Eﬂ:d@sﬁc

B QUFIODRTFDIR, AREF 9N Me0ITT, DJEOTX, AT 54

B FQOIRE VAR, FOTFEY FPOTIRRIE D) ST, APOTEE IF D FLTOD
XPOF FONéA.

B QD BIDT GRALIY GLLAIVIE.

— m:?i;-mmaa:-ﬁ

3 2.9 ; 0@ BoEIPNDT TR, STITIE BeTRBHOE,

;N LVS02.

B QI FOICD TRTOPADINT QD) DI, 71e0ILDO?

R weg@mwsd ARSIV QIR BoTDY FO Fo© %dmﬁwgd?

B BREERCTD BELIOTN eaa:gj?

B DOBR TN D T ingS?

83 QOTDW, BABI @330\33;3. DO WOLTY TOTT, sz@émma W) DOATTR
DFUIRRITBSE QTR L3TTOTRME TING NJT FUTVOSNYI, LeTERILY 83
amsw@l QYETIT.

DOWOT |F2oR 25K NOZ 3R 90T A0 wFme ), 5T308RNE T[N
SNTEOTIR), LETFRRL B0T SATT LTITVY, WEAWTYT.  YVTRTTHA, MYORYTOI
SUNARSINS LN 23eTF BROPYT, BdRLACN0 WBI NG DT TBNTI, L3eTE R
YIT/O.ATY BITI FONONY WIAD YUTTTNTZE VY WIRTYT STWT 03T
FORRW) CATS TRF, W, WOTFT T BReBATHZTT.

ROY ©05T Foymy MRS Reednvon oNdH .0W IRV, ©g, 21009
S0C0ATOWOZ SOOI JEYMoned W) FZIwoN AOTRRFLY RPN e 00T,
2BNAWSS.

33



5333@@5 8, W3OW TR Efoc;pﬁc

e mOEE e
233 2.10 : ©03% SIS
2.3.7 MBI A0 @&@n‘@m& DoY) RN TTEONLTATI?

MY oW TRTHT NTERTONT _&0B) AT, 03T, SATT ATIOT DG
TGN LeTFRIWTOD. WY, 2.1I0QY T J0RIE 85 TYohod TOINER,
3RO,

noY

TBH, AR SRR WL LITBIW, BRIRA,
TOLCTBINRPA :D:e‘a 30@7&@@»

TT MY

0T BRI x@oajzj Alapistolal aﬁzémrﬁ@o NI

0

DT DTONYY IONLD e3eTE BT,

l

3303 SOF S’ 3 edeexa’
B0 word (°C) -183 -186 -196
Mg 3630 20.9 0.9 78.1
B399

38 211 : 3570 QoRTBCLY MoPOROT SIVNHY, TECKT Fobonay, ZRCOMSLID.

34



;aaa%,s 8, WION TR eﬁ:d@ﬁc

D0 MOYORNIT SIRT BJEODWOPATY, Ty MYORYE 98T Y
VIONYR, WeTFRTIB (28, 2.12). £TBII), B MOVODT, BOLEBIRAVALICR
BB TRZ MOV, THONLY TVTII, TR [TPR MOPONT), SOTRRYA S03T BIBT
3@0@3&3@2 QGOTON TR MOV, aﬁz;a;mﬁ@o 0B, DOVONT SPOTTY SDIONWD
DG DTTBY e3eTE BT,

FSNIINOR V302

B /PEODPOS SIS, DORODIT D0F0D FNTY ecA.
B /RYODR, FOTARYITN QIR DAL FREL FIFARNIF?

038, 2.12 MYad FTTOTMRY, 3T AIE.

238 3’0% CREN o ﬁezeése @534 @éﬁoc;p TRTOOWNOT ToF) TR TTWORWTITR?
2380TE3F 2.9
B DG FXT FIeEF, TWDOGDI, (VXD 58 ) HeR0IT pong Fricodes.
B BOF TR ACOTY @&3&5 DRTOCNT, FONA.
B @mcga’rf@}dgz Aoed Teodricd.
B TOIREE GRS, HEONED FiNE ASEET RIDPO0T AT, SICETBRRPA.

R CORIEADA, ARCRD FONEOOT 0O T BRTE FoTG FOTONRRFED .000 DTIAE
QTN SCOMBIE 8&.

] ﬁe@msgs EveVokievel) 5&55 TRITDT 0T 75@2’6&3@@2 Qe FTEOINDO.
20,88 DD, FEIFE00 DW,F2T.
;N QVS02.
n BB T TIDY Aoy DI, MEOIAOO?
8 ,géﬁa’d JTOONYH IpEED 8,083e Oed0dpNZHe?
n RPN MRINIDT TR FEFD TOONT, ey Ten et B3AV0?

35



5333@§ 8, W3OW TR Efoc;pﬁc

TIIWRER, @b@@e%@ﬁ@a @}3%@%69@ QTOTIZ, WETVT.  LVTOTBTFHN, FBNTT
QEOAOT T THBOINT WD) TLT SRS TRNYTTH. 85 DO ©30G, BRI,
deTE QALY FEidesseo TFOHOLI, WEFEITT.

DG FITDR, AT CeTTQ R@ehod HedrBRm Igodhobe Fisesso.
AEidesTo S0 ATY ©ReTTrD 003 VI DIOTT,
n HFROMODDT FATRN TR TR QFEIRRNIS ©pme FFOCDOIT FOIY
FOFCOMEITON.
5 ARCWVIFON ToFTRP o) ©NF TWID RDOTY DIINLAFOLIBO.
FOCFONRLATON &Y TFIDWL), FLOXSKR LIS,
TR

B AD0EE QeOR0T oY) BTN efvagagz axgesam@m

B eﬁ@bcg oo FesE (alum)c o—o’o‘%@ﬁgf@z a3 RN

ST OOT, T FLIFNY ZIORT ST e DT WIRPYTITTUR DTIT/I),
GOl IRE P NG, TAWDR, THECWID.  IoFET, BRI HIROBOITY BT
BeTERANE DPOT BOFNFW, WIBRZSON.

INONYY  RUPMPTNRVOT BROINT VO ATLT =TT, 8 2.13 3P
BRTO RLRMWTT (STTD| ITRTFHONI), BRLOFCONT. 85 ITJ0WOT HLRMOTNYOT

BROINT AT, VB, IR FTWTVED BRBLD WIYTRBIST TFORNTT, TeIBPA
D) JI, INSODY AT, WEF|TRE!

Exmmy el Mcsa vldne R =

838, 213 HRmMONTYHE AeOT HReF0rd %

I 0D08RON L3TECIRMEIY AeDDF TDF) TedReeT (257 NOZ XTI B0
agaaéﬁe:)co’) IOT, Aeey) Ber e3eTEBADO?

2. QYN LIeTFRIED QYT FOFPTI), BAOA.

36



@m§ 8, WION TR Eﬂ:%ﬁc

i ZeFolom &
. A0EE e0I0T Vel
1fl. YVRIOT FTRFT.
3. FEses0e 303008 QIR DPE DIJNT, eI BReITO?
2.4 3°2 HIT TOTICRIT WHURETHBND

DHDE, W, WJRIHT  BITVABW), SFFATRIW, P W) ToF0NIT
WTOBBACNTIB BIVABI), SYTILAREED.

33 &%OOT @mso:bcjeg, SRS 3O O3 ROENTRY, 303 ¢33 DEFTNIOCRT 0T

QOFFARRYIVIOTOT MONTRT 2, MBI, OO, TFS, WOTT, TWI WOW,
BONOT BNOTOTR) FPOB MIONTINES.

;‘%\%mﬂ WOBT JOTIFS WOTR P WHUPRT DIOBT TOAWRERIONY WTUORES
QYT T WRCIBBAD IHOENTS D) S[RIT ToRICIF HRBTY  WTRITH
QWRDY,  TORINT, JeTV N VETOD JREBED_ L3eBRINTVZ 20 23T e3ed
GPZ MOONTD, TBEFAIBOITDTTH, ToAPONITION YVYTP 08¢ SN,

QT B 09T, ZONTTBR TINTITTUR VRYNE T MOEOOTEONED e3eT03NI.
TORS WB) BHIeNY VPN 3eTIPND. DFOW MIONY TIJNANIT. BT
QT L3030NT), TRIALPAIT DOT TP -EPNTICN. DFFOD 85 THRVONAT MY
Q00T VTR, L3eTOIPNAT. BITFY WO TIAPONAT WIBCRWE. 33 TFOLODY
20T TRF) VSR JRISHORT TSFH ToAPODNAT BOCSRERIONY LTZHN
LYMRMHBT.  TOTOODNAT WHLOB/HON TRET ToTOODNAT MHNTY WTTRTEH T
DB IR BRR JRNYW TRTOINESH. ToF0NIT FOPOIND T 0T ToFONIT
2 TRBFROIIVNT.

0ecoT 28 YLOOIVETVN, PT VT TIAPCNIT WHRTHAYY YVOLRTOTHN. Y
YRNY IWAT BRI S9BYT?

g@dmﬁo.

[ 88 EINTINTL, §0F DT TOAONIT WTLRDTBNTOTD DONEBA.

g mdﬁv@z FEOXVYX.

B SFoDY BPow, FONID,

g 3353 SoBo0ITVT a’zgg&ad 2e0.

B QO BOY FDATIRNARYTD.

B AeOTY DT Fo® TV ST TR, BERCBT 30T SI&d ST

37



5323@§ 8, W3OW TR zfo%ﬁe

DI BFRRLTOZ) .
B QCOTY AR GVT, (287 W) JOeTRPPIOR)N.
B BETYOD TARONT SRENY &0
B FN0 S0F) MDIDR, DAY
2. Q%) I AT TANIR, WG BRND T IRFO BNerFOTLD
TOD .
25 53% JIWRE PN AIRYH)?

ToRRONAT BOBRERION STV w00, w@ﬁ@@l TN WP FOAROTNTOTD
QORI TOR.

2.51 e3nss

B (element) w02 TTBIY ToLETF VAT, DOW QY 166109 BR[O
ER0R WHATL. TOBVIR BOSLEWET YUTOINTING [YERIBW, JeRT IRTINT
Pows® dmoﬁad%i&;@ BOLRED CBOEF SPPeA0HT (1743-94). P THT RO
CRTIPNTY, TeAODIT 3ODNPOT . ITY JRNTN, QIR mc%ébgg NOTN IV
méméa%dda.

AOTPTZON FBDNTI), HReTNL, VARCTNL TNE) AeeTIRNTOT QONRBRITID.

ST 85 39NT 0P VP QYUY TONTR, TTEF I,

B O TRTDR, TRODS.

B &) af@gai) LR PR QONPTE TYD 2E9ITN, TROD.

g ey FD R chg@f OTENEO

5 OF) 3 (S050dRN DFODOTOT)

n O B (WA B0l TGN TLTON)

B QIF AckeoDd Jg) D, (SONOroUs) YOLDTIET (LIRN OTELT T,

NVOLDTIDETLT).

W3, B, W, TR, ARLRBONO, TRWRAON0 [INOTWHY) Gwemnen

YUTRBTHBNATINSD.  GRIROD TITRPITY TITI DT TV AReBTNT.

PERIBAL 33 TINT 3O VTP TP MNIT), TEOHFRTS.

B &Y FDFEO0D WPNT, JEIFAIS,

B &Y D DR INTT DWEQ D0THFT.

B @Y TR, DIF AcheoDd Jg) DFD0 B8 MONTR, TLODY.

38



5323%§ 8, WION TR Eﬂ:d@ﬁc

BRRERT", BIBRT, VOIRRT, TWFD (BYTP L, BReF) WBRLNT, 3RO
BNOTTR) WSRETNOR WTOTITHBAW. 0T RINW SReT D, YSRTNY
SW|Ed TOLNTR, TRONDTTH. AYNTI), SRETFN dNFVT. LT, 1OTT,
BIEFAONO BNOTTE) YVTRIIHBND.

TS @OMN
¥ T 100308 Te), BoZOD PONE TOWORDT. 92 TBND BT GONY
BRBOIVIH B OB BIZ AWF3,
B W0SCT HoN TSI
N BABROD TITBRITY TIRHETR FOBNH @@@%@oﬁ@ﬁ.

B 3RSR0D PTIRITY _H0E GRIND B[R SONIW,  TRTTI =3
BRLNT.

¥ BRTROD TDTB[RIEOS IO BPS TVIRE  (303K) FoNERT M0N0

BB 20D TR TRBY, WIS,

2.5.2 RoonIRYY

N oIS IRSIRIND %agjai To3NY  TIFONVBTON uocﬁ%@&ocﬁa DOFF, TRTY
BOOSRENBLOD YVOLRTIT VAR, FOOINTTEY OF,TIT.

AT BT éz;js TORIAD  BOCIREMAROTIN Tzt DI AMOTTI?
2W3eRTe3F 2.10

8 30’713&1)&32 DT, OOTVNTIN D3R, DOER MOOTONSH 5 b’zggmd 2RI X

38 AT TBCDLW, womeed WEBITY Jeq.
o O]

o I

B BT ERM DX FYTT DRV, IR &) JabieN STO.
oz I

® @s‘acj 23D m@ Gf @am: QJEOTIOE m@ JODTON  TEO ai)@
FOTMrEEone I, wm 5043. efo:%ab m@"moa’ 3o mao mmwm
3O 8.

I =3 II moernisd

B btecto) SIT @oémi)a’ai)@a TOSCDR, TAIT AT woa’dfdgz 3@2@ D) T
5003363 efe%zrzfi@@gngaﬁe RO TOSeDA.

39



5323@§ 8, W3OW TR zfo%ﬁe

B TOOTOTD TEODT TN 2069 D) TeIFDT), T

B TEODT WIS 20D mn’g’ BOLIE DT cg}:deg dw‘@@z ZeoA. zs'f@zﬁ BT DI ACX.

B TEODST TWIT AP NG FO0F T OF S &P PI0T ZEpeEROT
SEaskvas) 2edA.

(BB : B3 23edweddN égﬁd daee%zsad% @ﬁéé)

DT 2 TOBNTR), ATTR wplcyaiat (3R ) 'A')’%Oe) @j%@%mh RB.

4reag? 2.2 1 ITponies 3 KON

Q0IJEIN ROOINTAR

) ToRNIR, 9D FOONINTI, eI 1) OB JSFA TRA FOOINVIRL
B3BATT QNBre YLOERMHTT. BTT TRE VORI,

-
FOOWE, GOERTOHOS. 2) BIosRdE: R, BROS Hockesd

2)  wraried ARG wtod FoodRCRIRYI, DOFFRNDIZ.

BRODTI. 3) BeF BV Romwrmn o3ed

3) B eRNIIRT Pud INNY Ricoriems, ERoOHES.

RN, TBECATEI.
X 4) BN ToRRONIT 90 émaéa@

TOROONAT RBIERNY TROT
TRITOBNYIY, BT RRLTIT

4) 52 IPOTNVOT, FTEITIOINYTY, 3oL
TOPTON LeTERTLITITN.

;N QO30 !
B QNCBR MOTPNRL IV JROND SRCTED 2,0T3e DedosNode 2
B 30080 mme;m& BRODT smﬁ@@ O3RT O JTBONIY 92
N BET BRNY FRTWOBAGI), TP LT RBWTVTE ?

8\ ARD0E A0 OF By ©Fme MT08 B EecdRe0s SEd, tSBAmN HTRA
BOBN @ZD@@E;OCSR’DQ1 TRBTIC ? A0BR xzsgesms@g TRT HDAOF) 2.0TIe
DeSOD m%éo:bm@l TROOTONe BP0 3T e3eBO3PNTZOD 9

mHoT-1 THT LAV F[WRET. VT WY Th3, H9IT SWE DI T, IVNEODY
BRELHRT TBI TOCFODT, JIPIL FOT APNY. THoT-1I THET WO JERERD
RS . A 3PS [BRL0D TFFOINY wgthd wAL.

40



@m_@ﬁ 8, WION TR zﬂ:%ﬁc

RVBR THOTONY TWTOLT JANK  2.0T¢ SNFTH IBONT WIIRD 3T e5ed
TOENTRY, BROOWPTR, Ay NRIRWN. §PT WBRBB/ATI), LINRHOT WRTLWINTD),
MoT-1 IBRATT, TAONT mmw%mﬁm& (COTRORNAT TIFN) u%fﬁ@ocsaj)ﬁ%ﬁmol
oT I TRE.

B /OOTO-] TBT T, DO TN DIFORNG. 5er0 S0 :d@of FONTF,
QeBERNR).

8 IO MDY STTIVT FFE3F0ING MODNAR 8.085¢ SNTOI.

8 7OORO-I TEDEROE TP HOCIFDONG,

B QTR ORI, TRODN FACON Te0f FOOINE BRTOIE. | SET MOmsd
HOCIRENTIROT TRBONTTT TBRCDRITEY £3e00IPNTOIC.

R FOCIVFE AoCIeeEZodn AEOA@eN Lode SNTOIE. FOOIL e X T3
AN 8056 SNDYT, T FHOLITI. SZOOD FRFE 4797 S0Z) ToTPONIT
FGIRDDX, &3 Fozocs I8 %Jﬁgabg F0Y) zoggrmwwmm

TR

=73

(TS, TF P ©IV)

B8 B AT
= (doFE Bocdeessny)
OB Hoosognsh TRTRI pbwleict vl

[OY RN QOFE BockrenSodm, | [938es Zookeend ©RRTRT
WPV MTQ RRODS. TOTODHIT TR ETE: AeORO) B003Re
SITVRGRY T, | | T I E 338, DeOTY PTRBTR: Tea
SIB, 3P, TORRONRT S BNYOT emw) PRER &, Sa) o, 83
ét&@@&ﬁe TETR | | PRNTN LPVHVIW | | ges @@563 ~®c€ mga emwo DY
:;woabd@ PTOBTH: JeTH, &3@@@@55 e 6D BT

wecies, BYT, Lo momd@

SWOOTOT)

41



NS
W

8, W3OW TR Eﬂ:%ﬁe

Qe BOSTHRYT

42

NPT, BRPLTY 3TN 2.003808 éas% BRNTI, (T B/ VTP
ROOINE) WY WYTRORBTOBT.

AT BN LeTE RAWT 0TI WHATROW BT (RTFWANTY,
23eTE BTWTVR.

DVR WP F), WRNG FITLHT W0 0. WO THT FLIFIIY,
TRT ON,TIT WP VY FTLTBTY, WF, HW,TYT:

DIBPT TRIT YPI DFXPVI 00503, FpH/TRRITYTVT  TRFD
TOTIVEOWT), WOWEOT AWTZ DTZER.

RRITY QOCTTONT SN ) WONEIR FTOLFRT FEONTZ, BROOTT
QOO A3 YPOERTHZT. AVOWT 2.0 FITATIYT W3F.

BOONED BIVTHTHYT WJNTINTD, WTOYTT 3o Mo, LONEIN TOEOTT,
BRT TN, STI BT, BIDORBRD, BRFWONS. FOONW FoFS =B
QIREITTY  YVTOROTIJONS. FEONTT), TRTT TOZ DO FTORSOMITI
B VPN BOWEOTINTVR BRTPEDI), THOFTD IPFTD O,

TR YPT FOOINTND 53% SRNAFONTLIORD. OB TRT TRTONTY,
@cﬁ?nal ToROODNAT RSEINYOT XTY JRONFN DPWID mc%@gg. DO W0
ézﬁgﬁ DRFP OeS0H BN TOFOCPITON JOFH BFITY FOCIRENTLDOT
ROCINIRTOMTS.

ROOINE TAWNT MORNY ©TT FOO3REETD POINYNOZ e3eTONTONTIOT.
SBT3 CNTRT NN BTN WHNRROBIET oW T xoomiﬁ%fﬁog
GACNIMCIA



NS
!&3

&

L

&5

8, WION TR Eﬂ:d@ﬁc

@mssmfa :

FINTINEN, e3ecvr BT O e BADIT JOFNT, e SFORDO?

(a) RReRCHO iggeq;agw BN RRDOOT FRCBODO é@@%&;ﬂ
(b) Feccono ERCTE 0F) WTLEACWO BREGENTI, &TiPORBID

(©

QIOOT OFPEAODO ERCTE".
0T ouT FrJads deems ALy eERTDNTD

(d) @Tpoensod TEc A0 (extract)mdades D05 Heorsasd (pigments)

(e
&)
(8

SRITOLOT 25&:95
QedRo0T weg
850 STOACONNOT 36 M

(h) HoPdos 520003 MORARIENISO

(1)
()
&e

TREDOT 7IOCR FOJITD
QeOTY Q080N mgg megs Foonsd

SPBFED DY) WIOAT TOTNT), LTV, L0, (RIT, (9, DO,

5OM, 50N, dPeRd (filtrate), O JeT (residue) ITAT, WA

QDG FDEIINTE TOCY G DAY DDTZONI) Tesg, TOCBATHN 0&
it Eo800e3 TI0TT, AOMEATID (TCTwF T Seaoned 100Me0 deoTY
DICTTINTOS TP, RONTY JeR), & F9NT 8pcFsnd TIZ00I

QETERNE).

R wT=RR O RYY (K)

283 293 313 333 | 353

NDeT3

Bperoho e 21 32 62 106 | 167
Antaono 3RS 36 36 36 37 | 37
BREDAODNO BYET,T 35 35 40 46 | 54
©3RE000 FRPET T 24 37 41 55 | 66

(8) 33K 59 508 deOFY TReRACDO FEEees TOIPFe R0 SVIVOIED
DT, T2SOD FTRERACDO @@?@éf @ﬁ%&)d 2

(b) Zesg, 353K 3G DeOTY TpepIODO ERET)T® TOIPE T CIREVEOTL) FOTPOXT
0L CRDEOTI), BPTR FTXIVTE FOTTED L83, (R0 FOTOHTOZ &30
DT, AFITLEOD? DTOR.

43



5323%3 8, W3OW TR E’o%ﬁe

(©) 293K 39 H303p0t0 02560 DITEODT, 0 B0, & FoTIRITY
QIR ©Saiy MOF Q@@ﬁa’aﬁ@z BROOT 2

(d) ©5008 DTN e TTRPIET LITSOTBOD TOFHITD O 2

4. 33 é@ﬂﬁ@mfsﬁ NTRTTHASLOONR W02,
(a) Joors oo
(b) 25 I
(c) 500
(d) doows (suspension)

5. 3YNS J308eony, TTRT WFTR TNTRTIYT 0B Q00 QONR2.

ARCEIACTD, 30T, MY, &6, DINT',/ARCAT &e
6. DR DERTHT WRTLE TF NG AT Q0w AEF) BeR FTFIREA0 ?

7. B8 IENT O30T [TNEd "5::% <= wﬁré; BeTHZR ?
(a) SDoednsg
(b) @oev
(©) 520
(d) ZEREROT &
(e) oo &8 &
(H) ooy
(8 <«
(h) &0
(i) Mg
8. 8 TYNT WIron® TR TRFNTRY, HTH32.
(a) &eay
(b)) FZng decd
(c) M
(d) 8ggev
(€) FPeT3eTN.
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é)za%@ 8, WION TR Eﬂ:%ﬁc

9. 31 FYNT BRI "L’ TOFRTLI," TOFWIN?
(a) W oo
(b) moev
(C) WD FSeer cResed
(d) 2T Ee

10. %#ﬂsd\)m}&d TOBNLY, TOBNIAD Iy WIFANPoH TNFCIO2.
(a) Feelaaovo
(b) &y
(©) 783 eFe
(d) &%
(e) RIawo soeiecrSess
(D 350 (tin)
(8) A0
(h) 9o
(1) M9
(J) A0
(k) vegea®
() s & o8 &
(m) o8

11. 33 NTIYNSY CIRFYF) TOTOBHAT WHERTHBRH ?
(a) 73T Beesrt
(b) 8860 o) SBOTVIT
(C) @orey T 5o\ FDRAY B3TW0E
(d) STTTT), E3eCMZH
(€) STT 23eedF FODF
() deos FIesoed
(8) &oceors THTZOR.

R ngﬁ DR, FOFP FLY TTHND DB DTYI), éﬁm%@% e T,
a%ﬂ@@ﬁm QUTOIRENAT Y TeIEATI ZDCRT FEIFT QTYABIZ, OIROA.
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@méoﬁ -5
WOERTW RN JTUT

WFFST SRTT TTOID, TOSOMITN NPT, BRI By, BY
3ReRAYOST TWINTRY, TowtFs TF (Robert Hook) RDIATI. FoFF DO
DOTHPOTT SMEIN0TRT [, YW 166509 TT 2oie TRQAT RHT B33F 3OOT
GBRTION TDIAT W03, TOWEF T 8 AeY DWRoDNOTT TWINTT,, A N0
BSTT. AT (Cell) 02T LT GoFOD TTHNTY, WY R D02 LFFBI,
QI

Y B Ay VTSR TTNDBJYT FONE WYFWTW BTUR ARIT ASTIATY
SEfer wmmmﬂd QW WEDND TZe3 w&ssﬁ@:)omﬂd QAT dra@s PBRTO VOR
5562_?5003@2%63 NENVAT TLIICTAT. 33 %3’@537%35{1 BIOTL, WHAT BN@G N0 wtﬁﬁcﬁ)‘%
ROLND ZeRTIATY WIS,

B9 TORY) WeBHREING W S9odpeco.
5.1 BN BRIPTOIT SREOYE?

2380TLE 5.1
B D9 SHDYOD NGO Ay 8pdron), ERcvdnsigen. eomd @abid (Forceps)
ATICDOOT SHTDYOD), & TN FDT0T (DREFAT DO FOODER) FRTODI)
Ty LeTFRILTO. |\ TROCDT, BRELe JeOTST MET FEDY Tosedesd
QOO TPT| SOBDPID SPT0 fMDPD NI, &5 TRTODI, SAEPOR
T0Y 0 SRR

B QO MPBT F B, SAHEeomd @m0 ed 0t B AT, Tod S50, HRTOD
Ay BT, Mo FE000wT & Z 07 SNorcARess. SHI0g TPTAD Ay 300
385 &edd OO TORELOBINID), DeSTIBLERARCE. 269 TeHT 8T S350¢
TRTCD DMFeest Fadr ONZERNLT. S Joiy 8 IO e Lo &
FRFIT (R0 Tod TORENTSONY £IFR0T ARBON ATIODOOT &T°ZT° O,
BIDRTICR. 5 FOODFD S FEORT IR MY MY QoiRncod Do
TeoAEIeR0. QTG D) SFET FBOODDW, TEWO. ToFY 5 B30 TTCD F0TYF
F B, FOIOAF eI, wom FOMNE ARF BIFFHY Feoew RN A0FFD
TAPTDY TOTT ©HF FDFFT DARTDY & F B, ToiY DeETITIR.
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;mea WERNT N TWT

| ! (—— WIRE, Bromerss
| | (— aory dacmecdd
— LB

83 5.1. Foowog ARy, DI,

WARTT TROT JRCATON T DWW, NRIWIER?, ART TIFIT  RVT
NEVAT TBINTD, 2O WYOH TIFOR 0 Do) WERWTIT? W 88 5.2 3Y
QT3 ﬁmgdofo?

653 52 sschy Bedad wemiecanss
WP AIF VI0N HDYNVOT TAET BeS0N TIF F B, IOIWOILD
BODGHWTOW. TP DI, NRIAWZER? 20Te 0ed0D TUWINTT e WP AYI,
SBRRYIE?

QR) C350T O30 TINAH?

Qe TSIV 2.0T¢ 0S80 TWINTYOZ ForadSh. VWY .edrie Fed BP0
aolet ricéoﬁaﬁele PLOLDT|ITTN! B3 23eDTJLIFCN0T TR IOWBEROT ©0TReIS0TT
BRF BIFIBWRONY NDIATON, DIF MIT ST, NBNFY 2,083 0eS0H TWINTI,
BHOVH. CIPRTE MOZT HYON0T JHET BRTNTITTR BPNTIT BemEReSR
2.08¢ 0eé BRI,

0P JPRT B3 Ty TWIND HIWY, NBOD TWIVTT BROTLINGONI. 33
TEINTRY, ReWERESNHN QWB[A.  HVYCIR0TE VY[ T AT [WNT MOIF
DUR REANER BeTEREINYOT BRBWOLN. RNIYT, 2,083 2eTBRTBI, BROOTS

BeANSR Y.
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NRT WETTW SR PeIT

DS IFT/N
pX) RO

1665 3 TOWEFF TFT  BRTOLPON  BeTIREINTZY, SAFOAT. VT[T I
PTF TTTBY STORS TOTT ANT TIFIT FTONNOT BeBERESNTRY, MOIATH.  Deds”
95 (Leeuwenhoek) (1674), Q0ZDTRAT ART BIF B BTIONOOT [eg 30FT 2e0IY
RBOZoN BeDTETVB BeTERCINTI), BRTO tROR BSOFOATD. 1831 3QY Toews BT
(Robert Brown) e330e3ndds SR30DTD, SOIFOATH. ©sror (Purkinje) 1839
8Q BeIBRCTBHN FOWIH BT TWOFF I, BHORLD BerdneTysxny (Protoplasm)
DO TTBBIJ), TOWORATI. DTY FZNRKD T TSN BeBEREBNO0T BIBYI | 30
BeRBRCSTF) BOWT RO TWF Q00 FRS ,%cr%oéwab% 9ew@x” (Schleiden) (1838) =02
207 (Schwann) (1839) 202 @D 286 DWPIMD TETOATR. 1855, 0, Sedper s
(VlI'ChOW)eDOZJ 223 Zrenee @N3CS@5§&S R2eRERCTROOT BRT BeRERETAD QVOLRTT3S
POW WOTVI, XedR BeT Nmoéwa‘n BT, DFOAT.  1940° 8D BOTWIRR0T faeﬁ'@as
wﬁéﬁérmomﬁ BeRBNRCS m@g @ddraems é)ész TOTONNY _TOFCLAE dzﬁémfa’n°1 ShARk
JPBO B @C;SFM&%%@%Q» AITTOCRY.

BOFWRT DBATVNY SOTWIR) BT TIF3e0N | TF0wT TOBReTIN 00
BRRTRLB. 2O FRETPH) WOTD THOF eNONT, BSARIWIIX 0T JzVNeEN
SVNT. YOTO: WELTR,. FYUOERCTRIVAT, TYTVELODO DL e79FeO0D. B3 WeANTI,
DB8Re3 (unicellular) BeANT 0T FTORLRMTT: 30y SVCOFRW, BHNRAWD )
TRHNYY  ©Fes BemBReT OOTONRW! 2088 2BeQONYTH 3¢S 23eT  TWORFNTI,
DB/FLAWTE TN QT deamm@ém& QINFIL ToTR@WON®. QOIT WeANPNR
23BRede0D (multicellular) BeINF DOT BIAW. DFIREBREANIT VIR, FOY)
mmad%mf@ PR %océa%m%waade?

TS WTVBRCHEOD 230D 20TC 23eWERETOOT YVOEINTS. TeNI? BeR[ZRESNW
Q3R FIOZOHE YIWE TR BETEREINTI, YVOLVTPITR. Sothi DY eTBRITER
Smnde YATTORT VeBEREINPOT YVOLRN.

3eERTEIF 5.2

8 A DENY FRITIO, HY L30T BE SFF VG MOFT YN v TRTTLo
YT F TN, Ty ICTTOTLITOD.

B 8 DeIT LHODEFON, §rieom J0IT 8% FYNT JIHNYN CIPT GVITITLTOD
DOTD FRCTBUICED.
a) IR BeTERCINER TRT D) MITY £.05¢ OcS0IPN FVZToHe?
b) wep BeaBecansd 0:33aDg aode dedodNESoHe?
o) AZT &3¢0 &3eC gpnneJade Beadecany abqf FYANT0, JoJ NEORFTLITOTE?
d) d@ﬁé@c’zﬁv G, o BeeIFNT), ToiY ﬁmé) wmcjﬂ
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NRT BRT SR P
BOY) WM QNG 0eS0 BeIBREINYTY, TBROVT. 33 FINT WST/I), NI
YW DDHST BeBTYB 30y BRINTZY, BEAQATT.

— rn
el

ok 2Rer

o

038 5.3 ST, BeTeT QI LeTERcId

WeBBREBNY BTT WY M) ¥ IBFLAT ANFF TORFNAPN FOLIORAT.
Ee0ETD TOTH WENCIN WHLOMT STOTT LBETBRIBW, BROVT. 30 BOTLFNTY
QOF T ReTBRIT WFOP) B, TR %édmﬁda:id TN DOFFONVTT.  YVTRHITN,
JTBREBAW DOF STTRI), BROD.

T3e BeTOT WeTEATR) AP BEANE TOOOFNTIT FOF TR ORI,
QTR mﬁaqﬁgwm‘% BROOT. 20T 2ICTOT RT3y B3 oD j:;o:"nri@émol Ten
QTELATT?  DDDTOOTH WEOEASCON ReANTY VNG TORNFNT TOWT QTR
IR SPTIe AT, | AW WTE BNRNEIY TETT NG RN DG TOORFNRTR,
AT LRTH. DDHST BeTR) BTBONTZ), BHODT, BW TIID, JOT [REIT,
BTTR) CTTBD), ReFRTT QT0. QTE DCEOR TOORNF TOWFOIN 2,0TIe
BeTERLTTOR TORWIITT. 0FTON BeBERITY IDFF TWONFNTR), VTF LA
BeWOT TUWBRPT), WPYNTRY, FOTORAND A/, TSO3LOW BLOTONTP JDFH
TOODE DR, ABFLATT.  YOTRTTRN, BeSBRCSTRYR TRF BATI, SOIPORTYT,
NWISIRT TYBBINYT), BHTTORZT VTR0, WO ERESY BeTOTINTD, DR
TOORF T, T AL 53 BLOTIOMNSE F0TED. B3 FLATOMNED LADNAR RO TFITET
BeTERCTB/IY, TRV, ReTBRESNY FoONF SPPYTe BSNTO DB w5y BT3¢
BeANFY s0WONTO DL WeBERETNER 2.0T3¢ DEI0D FETWONNTTY, BRHOOTIT
SFHITVONT FONSOIIPNT.
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NRT WETTW SR PeIT

L zfmmww@a ebvplon) @e:)e-g@/%dd) Eeks) e
2. zfmmwmga BEIOD TITOD D) FoONF AT TEBOD 0RO FFE3F DO
OF 50’01:0330’?

5.2 28eTBReTR) CSRRYTOOT SRTROIB? 8e=80e3T Cume3 3 SFAND SBRPP?

BeIBRETRY) QIR TWINTRT FLDTONNRTRY, BRLONE DOLOT, 8% 0T SRR
WO ReTENCSY) Ten wg%@mwsg%cﬂ?

TP WO WeTERCTTII), ART BIFTT WRONY VLRI BIRWWON_RT
SUESRGR, wRDZeT TESROT BeTBRBTY RIS, dpedBRT  (plasma
membrane) dregéeor (nucleus) =) 4335 (cytoplasm): seSdee3dndns
23e033e3BNLD D) TBRONT TORTTBROONT WeRNBHCTT [IEIND mz‘jsmm@m =t
DOF TWINVOTRNODE. AW T DOWTHY, TN JRCTERELD,

5.2.1 &0ec38e3

QT WeREREST  2ENT PIANTI), BRTNT  JOXTOOT  LeJE R w303
TRONS BROT. BRCTHRTOIN ReTERBT WA BRDT DT, BRIV FOFY)
BANY WOSONTR AODOIRTT. AT FOT) [RANG WOBONT), SEMRIT. BTOOT
3peTBRTOD, ‘Blmem, HeT (selectively permeable membrane) wowd
3003023,

3eRBNCTTBRYA DAY BOJOIN Ter wommgd ? [RND 22eRBRCBR0T
IRoR et BOWSH ?

WD BT T UTD SIRIT0TH O JRNWD  5ReTVRTION  BR3
BORBH. 5 TYohow, WFTW (diffusion) ow IZoINIFeR. B3 BT
@méosamfg W) WDATT 0D IBOINT DTOTB/IY, SEARK BPRT B, IWAD ©OT
TOTZOD THEINOT RN FOTIOH TT3eTF, ATeoN BORMPYTI), T NIOIAT L.

ReRIRLITOR BT FPTOONY FTWNRY BOT FORWTTT. 2,000 YVTOTTTBON
DRVT BRCBDYTOTT  TOWED c%wiéwf (3RC3HOT BHRT TOTLICTOT @Jaw@oéass)
SOTT | BRNAD ©HT TTTONY BeRBRITVRIYN TONTZOMTL. g BeeITI
2eBRCTT BRONS BOATRY TWF" BE @ TT 3R QIITT.  BeBReTBHYN
B BRTH FWFD” FE & ATTONY IToF FOWWOT FRBSE FoWF D" T BT &
VO WO TWeBOOT TRW T TTeTF VRTH JFOHCWOT eBERETBHYNIOT
JRON WORITTH. ©T¥e 08 ReTIRCBTRYR BIRT'T TTZ  FRRIPMET 0Z
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NIRRT

g

WERNT N TWT

NITH TFOPOWOT B8k WRe[BRCBTRYR T[T, 33 0ed, VRTFH FOIHOIN
22eRERCBNY IWH ) ReRIRCT Tone WTT JRTNT TORTT IWH ITOINE
PAONY QIDONTY TN TIPSR ATT.

QTR BRTW DATHOR JONTTI), TWORTT. @dméwé TRTON RO DT
©EONY BO/R YPYITH (0SMOSIS) RO TFM. VOTY FINHT [RNY JESTWeR)
3ReTTRTON HROT BOMET V0T 300 T ST, Slateleiay PRV ebm‘gg)cb
Q0T WERNH VR TTION TWeBNOW FRI ATTOD TE3eTE WT0FT, FRTOD
TWROT T BREME FON.

RBTOH VP YOLT TOWETY 20T TES 2eTBRCT WFw IF, BCRERCTB/I),
QOATT LTONWTIT 2

83 IINT R IONNYY C3RRFYTTIROT 30 BWTOMITIT.

D)

2)

3)

BeBERTBI), BWOIT BRGENT L0 TO03030  WeRBRCITVRINT eI
TOTBN0Z TWPNFD WORWT ETEOLTH, BWOAT, WIWERY) B W TN
WPITTONOT BeIEREIR) VT, TVWOINIT. VOTH TOWEORZ), WS TR
T8 e’ (hypotonic solution) 2m0EEw.

QEOT  WEWNY FReITRTON "FWOT TR 0IIY FTonwmoN
BORITN, BT, ZeTIHESNOT THTN BREMDR)TIOT BS TRPOTY JeT)
BeBERITBHYNR WOWTT.  2.8B YWT BOTOTWON AW WeBERTBIY,
TBF[OTTH. QWOOT BeTBRET) LTV FE AT

zﬁesé,@ese‘omol STWORTI mz%md Q00T TOT3OI VDTN  BeRBRCSTRSNT
Qe0T HTIONFHC VBT FREBTVRTOD FROT AEOT Ny BOT APRDY.
QOBT CRFEIB/I, ADPTS wpRe (isotonic solution) oS

Q0T NN 3RCTTRTOD FTER HIIY FToNHN WBIWTH B3
23eR[EREBT 2PN WIDT V0T TI0e0sy) JRTT TBRETT V0T TTIVOTHE
QWTT. BSTOOT 2.ERTOIWN ACOT VOS AWPOY. WeTERTY) TRY
mEnge AT
BESER TR, VB/OXT BRFET DO TOT3030  WeTIRCITRINT 0T
FTIN0Z FRHOIPNTY WOTT 2eH[EACTVI), SHOAT TR TWOTONTT,
BeRFNRETR) DPRTFHONOT QeTZ, %@m%@%ﬂ%gd. WOBTH VWD, WHT
o8 weRe (hypertonic solution) H@EH.

TTE T BReTVHTOD RVE HTBR DITY BORIT. ST 38 w0
2eIBREIT YN BRCTDYTEOZ TYT TF[IVOT T 2eTBReTHOT THTN
BOMIT. VTOOT  BemERETH) BVDWIT.
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NRT WETTW SR PeIT

G OPITHB 02T @8@2@8 TRTCD NPOT ©ME NFeR 0080 NXTH.
HN Y TINT WDWLIIRTI, TOD Feca.

LT3 5.3
BRI, WFABLOB WRATH 0.
B 8) Lo FRLFONI, WeFe TERCEROT SNDY V0N ST BT, Sricwo.
& W) wEEes 9I0D0 goedper SeEFI0TONG. S5 BRECDT, Fhoer
TRT Y STOAT. SZEDT), mcg QeOTY YR, 5 AT F0IT T390y, DI,
a’a@gm_a:eﬁ? n¥ols/evey wag&mo@wgd DFOTIT, T BPITHBOX &ROF . ODRET
HeOBROBIIE.

n b)) ede 008 B NG FREFONT), 0D TFWO NWIT PPITY Y8
;B 5 ADRNY FoFT ME0A. a”@égoda) mgoy ;J’oa‘ozé’,%dogd OF 9

SREARINT JeTd YV TREF LIDWIE DEOTT YT [0y B JWOTING,

Qe Oed  WDTLIFONT, O WAt WFED HOT) (Apricot)ne,
WFRBROT TN FUTDWONG.

23e0Te3E 5.4
g 89 20008 OPRVRLTOET NTFL), QO Tod gg PO DR, JOIT SYPNTR, Teo©
AT (/e SPeT0 VYT (RPODY YOA. e 83 FINT LDCRTBNTL, 59£0I0.
a) QeOFTY DIBTON DY WOTEINTD AT, eOTROR NWEFLOBIOITS.
b) e&d a0F: YNNI, TJL© RIRTY YOI THYYT JCTI,
FLLOEROR MDY FOBLWI.
2 QEOTY TOART! DFZAET WEAND I WITICT FFNRW WPFIT F0HOWOT
QeTT), THWEIRNTS. TAMED WBeO0T IeTI), LeOERNT 30D BT WRATHN
2,000 PVTOBTE.

e 20T WEBBRETT BeLTITHONY ITWOINT WIONE B VEOT DATONTY
UPITH JIRDTNT. BT B3R BeBRe3y) T, TORTLOT BRCTBONZH,
TBOINTT. Siodasaol u%ff%%faeé%s 20T VFT AoMeEdFD 30NN DNF LN
223800037 ¥R T BRTR BOTT.

BRCTTHTOID IIIONTY TOBWONT  WEDNTIT OWT B TRV NYOT
TIRTYET. STUR ATHT ARF TIFIT ATONOOT BRF T 3R3TRTOD
SISOV, DEBHLTO.

BRETITRTOD smééoi’bomﬁ ReWBRIR) 33, TPRTNS TOFTLOT STHRT =)
9T SJWNGI, SRR SRNERYLY TTPIONT. 85 THONONT), DOBRCREIRCAT
(endocytosis) aRIW®. B3 VFITOOT WP BT, STHOTIT, BEOIVET.
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NRT BRT SR P
23803 5.5
B JOR 7JOPIOOD YEE $03Ere (internet) JoTTR/ONY IZooHOHOT f;z@"@af
AR DIFTNY &anf’ DS AONGA. Y00 &Ji/f Qe ég’ir’d.@o@ff 23235 4.

&L

%mfo

1 BLEDT 5%6?5 =y ma_g QeOT03T a‘zgrf%fa 22058033 et a’oa_fg BRON
et B3ITIS? o383 A.

2. ifawaifao"ab@z @dméagm:)’ QDO FOODEY FOTLITCR 2
522 3Re30$

RR, BeBREBNWD dRe3FRTOD ErdR NRTIT BT TWODI), BRODT. BT,
3038 (cellwall) DB 3ReBRIN  3ReTTHRTON  BRIFINBIT. RANY
BRI TRNDWN AT DOWWAIDVOTNG. FRERCA L.0TD FOBCEE
BARZINDD, BRF STOT W) T FIONT), BRI

2,000 RATI 23eB0T  2eIBRETY WPITE 0HOWOTRN VEDTOTB/I, 3TTEROTN
VBT FUIND FORDWR FPESPIWOT TS TOCINTH.. 38 DTBHPTB/I), BeSTH,
530083 (plasmolysis) DB, FENT BRTWI FRANRTOOT T B
DTBEPIBIY, NRIFITIR.

23E0TE3F 5.6
n  ocde (Rheo) 73a Hdad Fedmom Tpdod F @), SoIPOL .ot Josecor
ARE, BT ©HT ADFTD SARTLTY TOCR. &Y FQ BAT TOKWMIRL, MIA.
SPNID, ERETLCTRAT, DO |FTOTVTT0. @y TAD WD TADT, TBROODIS
QE, T (chlorophyll) 270,500, F,6° Hed e8pebds Ko &bedf 750
ST YVLT T)© DRI, Tod 200 QNTDDTT §o0I0. JOIT AR, DI 5
DA, TOY DDy MEOIAEeS ?
n S Fox) 0AdRe DTIYI0, BDOOT AeOTY Fox) JANYITH BB, YD
BeTERCINTL), EPERIT. JOIT 2,000 HEODW, @0 Heded) ARF DIFFR
Qe B TT HedoAT HS0D HedS FFTOH @D VLT T TOTOT), H93.
2,000 QDRDTIT 50O FOTT ARF DIFFORODY TOT5 DS/ TOFY DI,
gordes3? S Benge wR0sT sob JBOTD ?
B8 BDWIFTONOT Towy) O30 2’09@?053% WTWIRV 92 me)é 3e3NYY, FeR©
BeTOT BREINWD TP, WPRTED FOCWOT JETZ), LeOTRFWYR) D0 BWOOT
SOTHDWTITT.

RAND, SOoPRH ) tRFEOSHRNATY 3eTPEOIN ©IFRWN T BTB
3R IRFITY PTHNT GOPONWY. WOTH VRFINTY $e[ERINHD WYTTEd
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NRT WETTW SR PeIT

3ONOWOT T, SeOBRWH 0P SHCTH. EREBPIOWOT ITJFWH WIBRIZY,
NTREPA 3eTBRESNLD emmwgﬁ. PYT 3RC3NY é)dacgp ATTT WITBIY, 3Rz
BT, TEd BeTBRINOR BReIATT RESPICWOTIN VOTH B[RS I3,
NZOT BRFITNTY LVOWIMDT B8 TS WHCOBBATI), SBIDIRFWYR).

5.2.3 &nee3dcon

0 TOIPOAT BHNY, BRTOD oTIT F TR, ITIRY, TR &Y,
BHTOD e WBRERT TRB/OD), TITH) DF 7 VSRR OB TOBHC
300, BRTOD F B3, VeFTLO FODSATT IR DT FOWWIT ? TODSRA B
BIVANTIY, NRVIR. TP STY, BRTOD Fed WOIRLRT TR HosWon DBSCILOT
eI BTN W[, BTN 2

LRYNEG ToFIONAT FOOSRCLINLTIOMIEITON BCTERCTT QAT LTONNED QTN
2IEQTTY, TWOINTI. ReRBREIT FOF) AN VST LPNNLNOZ TEITON TOEARVTOTR.
©o3RRT RO WO TR AFIT BV VPO DRIT WY, VLTI,
P3Jos! 8@5&@@5@ 269 TOTLY WIHWTIW.

Y B H0T HIWYOD WeTIRCINTI), VEFATES; HN Iy IIWTBe Dem3
zzew%msjn’@émol TRk SIDTEREED.

3ep=e3F 5.7

B WO MBI F IR, SARER0R K0 DS 0 DA ICTX, T9d. Lo
SORTGETT 2FWLIDR, LIFARROR  FZHOD e FemND, 30T ETD  Srao.
23:02300E CIRPRTBR DIRFE @oER0BEAD ? 20 ABCD ATIOVOHOD
& DRPFPRL, SeESe %a%ﬁé@%gimo@cg meET Z & Do, AToN
ZOB. 5 wmqirg;’ 289 QeEeD PO 20 5O 2,000 B AeOA. BN TR D)
ARZ,DIFFTY DCFILD AFG@IONR. YO0 &6 FTYT ToFey w0oabeied.

B F9RY QOFW, MEDIRIeS 7 Joxy FLeRODT BeTERCING S50 ORI ? 800
209 Togad HedS 2384.

B\ T8 ReSEeeTT mgmﬁwg 38355007 wspgd, twvlolrplnliclavoliclolrnl:nlolnt &i)'g’aaboé%
0e33nsd a’omwda_@;ﬁaﬁ) ? &% dzo*a"abagz ai%éabz“ aaxgza’d). e’edagg FZRTOD
BeTBeanvay 8 0080 O Ford Lodgse ?

BE SHFODFT Feezdeor Hwd (nuclear membrane) 0 AT TWIT
BRTONT, BROVT. SRBOIDT” O TOFNYIY, TBROVTY, AWT TPVT WRIN
SRHBODFTT wELPNROOT mcmnﬁ 0TT &msgwg wm;mm%ﬁ%gd. (T,
oY) 5.2.4 e enug 38 RIess.)
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NN BeRTT N T3

g

SREODT EREBHCARCTINID), BROVT. §RBLFHRIOD IWONTY IR W)
TBOTWRERTT  TIINTON RRe3OMITHN. BRLH[RCRRETIND FoWTONNYOT TNODT
QEPTR BOFBBRANT BIB/OSOD MNTT), B.OT.0 (BUITdne INIT )
WEONY TRITY TRODWITH. FRLBRCARETIND B.OT.Q ), TRV NY
HOO3REITOWOT  YVOLINGT. BeTENRETT IBIFD VB, FOFURIINR WewT
BRLIONT)Y, BT LEINY BRODIVIH. B.OT.d WENIT FOITWICL LRNNT),
BTN DFFD. DPRFOD R 0NYTT 22eTEReITY &3 B.OT . IRCWRLTT SIS
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QY BeRBREING F0OI BIRONTY TATRING FONFNTT), BRI BB eFNIT.)

6.2.2 m%@ HOMO3

JFFT  LOTROTNOT  YVORMIE  RETEREBNON  DTITSTH? L. L) @zﬁéoﬁam‘i
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B B QY TRRST WDLReFINCon & FINT IINeH 3T Jed.
1 DeR BeSB8ReTNM 20Te OeS0D TLIFONT, BRODTOTS?
2. ) IFT BeSERCTNIL, FRCELITO?
3 QT P BeERCTNYTED Fa0TSS0D Foiy ClReesTeTT?

B D0y AFE L30T 0T TEONYX, 5304 Irodew ID JODIILTX.
DA AN gecd 0 gpomEny Jevoen THONYIL, §I0L Eoney oY

DS FITO.
6.2.2 (i) IS¢ oI woneo3

30y BJUTTIWR  ReIFTRESND /R0 BRBH YOMOSTI), TRJIT.
B3 HOMOO3RNe ﬁedo%m, 20 NPT TJF WOMROT.| QT mﬁegmf\ o3oR)Te
DBHI YT, BHWT RSP AT ReTTREINTI), BRODT. VY 8eTOT
BeTEREINTINT,/ B3 VOMPOTT  BeBERETN AMTIPITON FRVTIT  WRCRE
TRODT)), BReING JIWRN TR 00D RA(VOSTERTR[TI) NP FOWWIITH
[238 6.4 a (1)] 338 ®oreo3y) mdsﬁ@ﬁ o0 LTINS ) BTT BONWRST.
30 BOTHFNYY 33 WOTWOTF) FRETRCYS” W), VROV, WS FOFeHF 3O,
STATT, ON T, BRPETOFED | DOT FTOWTL. RO FZNRT BeCoZTY TR
MY BeONPTH AN Beod ATODTHIMHOZ FOFBI I8 (buoyancy) oI,
BRI, 83 WTT FeTOBEETTY, DTOEE DO FBOINTT. FoOT Y L3eDRYYTH
FeTOFE WOMROTY) FRLTTVOINWD W) T, I BONPAIT.

RANTY IS F9TE0ONTVE IR0 TOJF WOMOTWOWT ERCLOTI. QT
55533 QNNG GONND (DB, TOW) TNOONTOZ O mrbé)éojaaiae{ mz;smﬁzbgd.
QW BINOR 0IPOIT STOTHIR, LBNWIT. OF SRWNYY IQBRFFTI 97
Y B3 WOMPOTB/IY SRETBVTVTD. B3 WOMPOTT We[BREBNY  23eB[OTTNT),
WTTONTOTIT  :TY  BeB[IRCINW TOIT FeT  WRSNTY  ©A0RNSHON
BTN, ©0ZTIRCHCON WRTWIF) DO FRF AWST. (8 6.4 b).
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69



53@25 LHOMO3ND

3REBRECIN DT, THJONTT 0BT ReTBRBTBRYN 8005008 WTTINYIR)OY.
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n IS B FRME NP, SO e oL om0 e FEANIB.
B 90F T DO APITT QDY AeOA.

B B0 QWIMTIT 50000 0F) YOX, MBT F @ &oed S oA, F a0 &ed
FIORT L, APoITN JA.

B AREDIFEE SBODY MO

nst ) "1'\;“_’_‘_‘

S} =3, dogirt
I e |
— am;‘mf‘ug ':;:/
i . 21 _..‘.F‘ —fr..’\f._c\ I-"’ u-f:
() [l

63 6.5 DI BETROCTND T DVFIHFS® BeTERCTNR 1 (2) T Fness (D) e Foess

QY NIVAT B0 BHTTHETT BETBRCINTT, DLTWNFE DWFR. DTN
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WIICT AQTWIF S 3eRBRESNLD mﬁeg\mﬂ WTEIOIPNS. STTR WPYNY BRINT
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TOROORAT BRW VTN, VD FOBIBRYR M9 ) AT T3edRTOZ FEOINIT.
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NRT WOTRO3NE

SOBNY, WSO, TRODR. FREONO, %@oﬂoé RIFTONT)Y, OTIY [IOND DTHER
@%5@) BOWBH. FROPO HSNRVOT BTOTID, AT QIG GONROR NI,
FREODO TOTONTIY, TRTDDTRY NPT FREONO BeREREBND 22eT08 ERESRTONS.

g%ﬁféo
L AOY ©0MeoIs DFNIR, TIOA.
2. DO JPFT ©oNooT D& FOD wcbga”?
3. FoAdEo0eD f%joim OIR OMPOTROT CVOENT?
4. FReADOT TELEFNL IRy ?

6.3 @2’5 eHOMROINEH

D9y O3V YVATIRZEBOERE SR, DBWION T Tz, ) *5
DTOD  WOBORT), WIS, BT, 83 FPONNAW er sae
?seﬁmid? ‘adﬁéﬂ OR) m@pﬁw TOBINYoW NIeR
mwmwmmﬁl ﬁrao@cged (288, 6.8). B8 ReTBRCINS #
ROBWT eNB) VIFINPOT BWOT YLOLRTOTT. : 1

YVRTOTWON [0y SHTWAVB/I, .97 SRNEDNZEI.

B3 B%RT 29R émmgd? QTR mﬁ&mwmﬂ@q & CTOED)
JOBT TIW FROT TEXT QU BeTERBNM mﬂzgabgd.
BeRBRCSNON Shizay DB @71323? T0) B WRTELD eﬂz;éo:bs s
BRAT BLRTVOBONT TWONFFP B3 TIR YOITT WIVTI), = s

eI, T8y BOOIIT Y BTSRRI, BB 2O L=
ONOOT faa’m:&om mﬁ§ zgomégcﬁ. NTORTH/R, VP =
BIRT W) ST/ITHPH, VY BeBBREINAT 2.03NIT. AW — =
TeDT DR GRNNPOT T, TTOPF TSR, AOTA OFYNTI), R At dodat
DFRERT BTN VBERCT B BRTLOBROR NI,

T sy TROMNTTHER IR TeDTY FORWWE LOMROSNeN TN E:h -
OTOTOHBND. OPYNY AT ORT TONFNY STOOT w00 = —mSSil(umtay
ARG, WRED T8 WOoMPoING Wi T CIRCWTTO.
ORNI0TT, ©NSemd womod (Epithelial tissue) WG 68 : myoms Sosiris! 7
Rodpes ooz (Connective tissue) m,0d @omwod (Muscular tissue) )
STwomwod (Nervous tissue) 035 0T QFT FOO3RERT WOMWOT TBY [0,

melom eﬁorrooz*ﬁwa‘mel mommmgﬁ.
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6.3.1 ¥SeTT WOMo3
TRESNY eI, GWOATSN WP TFFEoF

©OMROBNTe BSeTF BOMROINH. OWSeTTR) ¢

TBeBTRINT WTVZET WO B WTTNYIY,
TROTOITVN STORT. AW TEIT NG
VONRENAT), TIETNTL ITERRCBATIR,
QFATT. WIRF, IONOD TWT, TITOENER,
STOAT  TJTT, mﬁ%@wd MRONRTNLY &)
TRZROTT TINTYTP WRSETT WOMPOBOOT
BRBOLN. ONSTT LOMOOTT  WeTEREBNW
23N BRCBRVRLOR, JTOTTOT TTTTIY,
QWFAF. OPYNED T IRF FeTO VY TTIOT
WOFT [AITIY, TRODTY ©0BTTREHEO
OTFTOINL WTVEET QRPDY. C3WRTe [
BOeoRW, T3edR Ve JOeTHOW TRTHHND,
DTFOTONTIN, VR WOWRTIL VRS eTT
VOMPOTT TWIBW), TOWBRCNSeLeTITS.
QBT TOFOTTN, T3eFZOD THEITOB/ W
ORSETE WOMPOBAYY BT B, BRTNT
DORTNS IRW TONR TERT NP FPONNY IR0
BANG DVTONTI), VOWOSMBY, T3]0 oY
BELETS. OIPPHT DTFT ST OMPOTTOTTR
O3T0TOINOR WO JPOTOBTH 3$  IPTOWOT
(basement membrane) 3$NTT WOMPOSHOT
TBILEFOLTOTT,

DAY VY eTT WOoMPOINT (283, 6.9)
OYNY \OID, TWORFRAPT WPMTIN YT,
TRINIRY, SRCOMTH. WIPITRK WTTTF
BRTOP F[owpos JIINY monosdd TWOINT
AREDIINTY W0 TFERIT SIS ReINRTY

LHOMO3ND
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P R ‘:;53
22
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c) gzzen ks Hormdd wdadd

() Zoeg s = ez

83 6.9 : AT Lrfod ST LomoTd.

ROY, BTEOIRT wDSCTF ©OMOZ oW WNIT. AT, FOY W¥TY wDSeTE
©@omeo3 (simple sugamous epithelium) S0 FZOINTH. FTY BTed WIPSeTT
WYOMROBT WETEAEITIED B00LT0 SHTINT), B ITEICIINTD), BHT  TWIOTY, YV
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BRI, VT TF WY VN0 WONTFR IR WTEE OSeTT WOMROTHOT
B3 BN, cﬁeﬁaa‘n& T3RTW WEFP  BRWO BT ONTeTT HOMOBLOTINT.
BDFTYT PSeBVE WOMROTT  WeTBRBNY WReE TTTNYON  EReBT/RAORT)
BRDFT FBIDD, SAMNTH. BRFTY wDSeDTT ©OMROTRY) IJTONG [TPTOODY
BRBHBAROBDRTOOT AT, HOeTZ BT wPIeDF wormwod (stratified
squamous epithelium) 20 FS0NZH.

HEDDT WY BOTDFTONOF FOHNH IWOINE  Beg TS wI¥RIONOTE
RNNYY WHFOH YDSTF WOMROBT RETIREINW FOWWTH. 85 BOLPTTT
ORNSTT WeBEREINW VSCTT BOMPOTT SHIPCTWODT, TIVLILD FHTVODTIIONOEI
BOTORNT), WBNATS. TUATENTY  FOWWIT  FOLPT S ONSeTF OO
3Z00n (cilia) YR, BROOT. TTPON DOWITD WVSCTT WOMDPOTT  Re[ERCINY
mcm@i eS DNOWUVT  BRTOTOITH,_TERCINR., B3, DTN BOTWYR)
B VPG WOIN SRETONDOTH, TATZ, B[NV0TI (3G, BRTTONIT. 83 0e30
ODSeTT LOMPOTTI, FTVON BT F0ZT S wSeTT Yorwod (ciliated columnar
epithelium) .

T0g @ NSEBT WOMPOT (F0TE THTT BEBERINW) TR LOBT FINYY
DB RURTR NOHOR /JpINY TTONYY FOWVET. ¥ ©F) 030ZF BEITBIR,
LTNATB. YRYNTY - FORWIE WNSETT WOMROTT  BeTEACITE  Be[OOITN
ADBTOH TORF T LA ROHATIN FdF IO, JROB. VP IR, BHTTITHY
3Oy S[RNYIY, BIRTS. %’@ﬁﬁd&e ONBCTF LOMROINE WOTN N WHIN DTN
DFWERO 2,00 WIEAEHEOD TOHONT, YVOLDTPWZT. VW NOH WSeTT
©omo3. (glandular/epithelium).

6.3.2 Boo3RewT oM

B35y 2,000 NPT Boodwexd womeod. (connective tissue) aw, ocdeews
OO, DO 0T 560533@_06? 38 ag%ﬁ NITT m%m@l 83 BT eDICNY ACTBUONT.
BN o) B3 0e30H WOMPOIT Wi RO QWTTN OLRF TITReD. FOOSRET
©OMPOBT RE[EREIN WOBTEREHEON [P FODY FRVTIN TTONZROR (288, 6.10).
BIRZFOIN SR, TN, WOT WFEe NE3O3TPNTWTVW. JOFF BOSRHT YOMPOINY
TORFAVR BRODEROT YRYNYYTOR [ O BORT LTIMTT.

8000 MOBT Z,0°0 68 2,000 B 08D, VIR0 ART, DI 5T BRODY
SDOID DT BETERCITIL, T,
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TE) TN SFFON, BROKT. AT, TR TS
20 B30I[H. AW3E Fom T Beoried g = -
(RBCs) 29 T8 307i¢0 (WBCs) a3 3003w %E,j;ﬁy;xf -
(platelets) doons %@oﬁa@p&éﬁ. TRAD) fﬁ o g“
BRCIETR, OBOND DB, TOBRETRIR, f{ M f
BRODT. TBR) TOCINTH I, T, VIV, ) .

BeRETOT  BSTOT, TORRECEI N ma’%
wmc;ﬁs-ﬁe;m& TEDT ARG GRNRNYT NI

SRV BOokReRE WOMPOBE, ARROT
VTOBTBOITONT. QTR dm@é SO0 QLTI
z@%é&&a& QENFABT. AW mQOSwri@ﬁ Slapie)
QEWT WPRVT TEeTT TRNLD DONNYNP
ST WBNATT. YRROT WOOINVBTOT [B)
STR), VOTOB (WRINT THEDE AITEBBONY it o8 s
B MROFENY DTBIFRCWBID?) BRY Tl
BemBReEN TAKLO WE,_THITT (30w3) T e
Hocgrivomes G ERIRoDY BrNEeolE. (/AN ER

i

=
RN

©30% (ligament) 20w 23R0® IGTI
FOO3RERT WOTROTNOT RNTTWY. WoRS N
TTHT WORTOWTH. 33 WONLOIR) ms%
%@m@ﬁ%é’ BROOT. [T TR, IIONIR,
TROOT. BATIN @& TN TWRT e L
=0 Foh, FROOFI. F,0RTRH (Tendons) B c
TO,OINVNAGR,  RIMVR. WoHRT DR J el
WRON TOORERT WOMPO3. 79,0300 N

Soglatflr cndorda astare

iel
TOOTOBT WOMROTTNT), ©ZHE 3§ ©TI 3553;;10 Hocdeens @Oﬂ?c’é‘ff QgD
. - a) 003RCCRDF WonMIoT b) SRIRCETE oneod
RENT TIIB0NTY, BROV. 0 moog B¢ o) Baboe B
3R (cartilage) 20wm HIROD AT §) O Hesipeans S

ROCSRELT WOMROTTONTD DTV BRETVTTITITII 83@5&@@571%333‘% TRODH. VTT
TITHRL [P FOR JeweT [T TFTOWOTING. 3eLdNTYI BRTODH oedd 01T,
m@% WOMPOTR) WTNRYATT ) B3 BOMOTY TR, B, TUAY W
BB (larynx)idd somnddss. 3AnYOs 5539)52;’%)033aﬁaol TOR) TTWRVTOTD STT
ZNYIT SRIONI, LPNTLRTR). 33 HTRL WOTWOINE Ter YJFTINT 0T 03ees]
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;am@s LHOMIO3NH

WRDF DB TOINNE WY, ITMD DT TZTTENE DT Tone @s&ngne;eg
DOCSRETDT’ FOO3RERT WOMOTFY) TOWWIT. YW WONNY L¥NTT 599
VUBTIT, BT VREIT, BEBT LINT LONNVNR ST WBNRIT Y LOMPOSNY

O AFOD FREIT.

sm& 3eBTY &raw% 29 xogammgd? BRET ISR DB TeDT WHNT QWONNY
SRF B0 BORTIOMT WRTRCHT WOMPOT FOWWTITT. T3 YOTWOTT eTBRESN
3RYT TINPOT BDONIIH. 30T FONBEROWOTIN WRTRCAT WOMWOTY) |BEHT
WF ITZD, SEOIWTT.
6.3.3 m,CI0 VOO

A0 ©Oorwo3sy (muscular tissue)
TD,03NTOBINT 0T FTONVEIT VW T
BEeTTREINYTY, TROXT. Iwy Texd
BOTBOINOR T8 ©OMOJHE FOTED. | 9,030
WOMPOTY) BOBWAET Teeedes® (contractile
protein) 202 QIR LRLVIT NI, TROVTY
TRHNY FOBW HH-WIRIND WOBR FOTLONGS.

JT, VPON0E YY) FOF TOIMNATIV,
BIRTOZ [PTEWLH). TN, TN YTB
7D,CIONYR), T WODATT BORTNTD T I =
3eSPFBTOZ YT, QOB A),03NNTI),
VYT F,0INNYd (voluntary muscles)
[338 6.11 (a)] ST/, RN ATIITON
RSN ©OLBROR. TeBT  BOZIT FTVOD
BRBYTBOOT BRNTI, ‘@?&molmneéo’(skeletal
muscles) -QR0B» ITXNTT. 33 myﬁwﬁ@ﬁ
BHT WERTRE AT TIFITT WRONY NIIATN
ARNTY, TH[OT @Y, TW JYND
OPDD, BBATNE  ONFVWN  TOBWWITS.
QTWOOTDN APNTT), TEIHLZ T,V Q0T

e}

TBOXNTYT. B3 AD,0INY ReTEACBAW Jegemon 5 Gl mek o S (a) e B3 7705

(b) zgp :Tglom (c) %a’aﬁ :.Tg';lomﬁ@’:

3RTRB03RTTTIRN ) maﬁﬁ@ém‘i BROOY GG
3es maéo&#neémq BRODE.
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UTYBYN BTV BOT WFPD TTIeUNY BOBWT WY VTATAWD @3@525@5
BOIND. AT, B[RFLEFOT WONATVIED TP JWON BB, TBORAR)TONIE
QYRPTINIE TPBLRTH). W FWENNAWD (smooth muscles) [88, 6.11 (b] wpo
@5@_323@6 MOV (involuntary muscles) Q0BT BOJIRTI), JOROZATS. 69;335
TBODY, MRIWINIY D), TYRERBT WATFINTY 80T T FORDUDI.
T, 0INVTOBNAD  YVTIONTY, BATHT  DRONT), TRODH (BLOTITOT) Y 2.0T3¢
SRHBONT B, BRODH!. YYNTR, BJEETLS WENND (unstriated muscles)
DOTR FBOINZT. QRINTI, Tort 9F TTORWIMTT ?

3T 7, 0ION @3503 @033&)%@53 HORNBT Y DTAINTIY, BEDBIOTINRE
SNCNeNICIVECE @5633@5 9,030, '®,T303 AD,000MF” RO FTOSNTT
[2328 6.11 (0)]. TTWOD TR CINTOBNAD ERFECITHTIONTY, FpBATN WHOINTS 0B
0T3¢ SRBONT O, TRODA.

23ed 23eT LTT AR,OIN WOMWOIT TWINTD, TRIA, YYNY BTOT, BLOVT
SRICDTNRY BB, I WeBERCTBHYR IRIODTT m®§ YRINTI), M.

6.3.4 IT @omo3

NP 23T BRESNA @zémedéﬁ Rajche

Be30% WITRMD jws  oF W)
- R = dod
BPRODH!. BTT, ST “OMo3IT \_“\ g

(nervous tissue) 22ezm3RCSRAD h ‘
e . — - —1 T

TRRETINTDI), NWAITY 08 7;- b i I, T
STOWENNTR), TeIBRYR wowd N f | N
aplataleln aﬁaé@oo’a mﬁéé @3?303 mm"

WeMwIN FNTR ©E TYT £33 6.12 : FoEecT : T SOMOTT RO TEF

ddéa‘méommgl TEROST. TR,

SR, WP IVF ITNW QPR IT WOMOINLOT QLOEPNE. B3 ©WOMRO3T
BETEREINTT, ITIREIND W SRDITNH 0T BO0I0ZTRT. 2,00 TTERES
VPR BROOYT RS FONTJIY, BRODT), VTTRYR IRNIONT =B FLRemyTO0
QWITR.  BRTFONNOT NWHFOD IRTITOZH TBIN TRTWTH. (B8, 6.12).
TOTPBTN BE SHTIT STT DO FTORVWS NTFOH TBFODY, TRODTES.
B ©Fes TEY AeY TBNYOIT  RANYT, BRODTIT. ARYNER), WOTR, ¥ D
DWF]R. 2O ITERETEY ATIT 20T LT DI, YV DTWIOT. W3eF ITI0BNMED
28RN FOO3RERT BOTROBROT WORBOLY, 2.0 JITID, BWADSS.
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2emg

LHOMIO3NH

STOBENND ToY) WONATON T,CIVNTT, BORLY JTTHTH. IT WOMPOT Y
79,080 WOTWOINE THONFT TROTVESFOID WTVBET NG BPVPLRT VBTN
BARTER BRESe TEFOWRLD TRHENIR 83 BROTEIFO ST,

SRS
1)
2)
3)
4)

Aai'lf‘lﬁ;
@/ ey 20D

IW BedE& BOINYT 500D YOMOOID, TAOA.
2,000 JTRRCT) Ten a?z*a)gzs’ 2

TN AR CIVNY TR OFONT, STA.
QDOCZRECVT® HOMIOSET FOONENTET 2

©OTMPOTIOTT 2.,0T3¢ VeSO TS T FoONF VI, BHOVTT  Be[BRCINE
O

R, BOTROINYY DT 308, DN — JTFT VOO B 0T WOTMO3.
JPET (POTROTR) VPBI BROBIIWT WOMOOITONTY) RAT BSY=edn
STOEWR FNNYY TOWWTH.

RIALTS! TR VI, TSDBEROTB [PFx WOMOOSROT TOJZ WOMDOBTIED
SRIARORSN. YFYNEI) ITY B, FOseedF PIZ DOMOSNYOT
BINeFBOITONT.

ﬁedo@ejm, %@eeoéém B %wedoﬁémﬁ@o DR IFT BTY  39IZ
LHOTWOSTEA. 'ﬁé@o DB PREOIONWD Foderos TJZ WOMOIN.
NSCTT OO, FOCIRERT WOMDOT, R0 OTROT ) IT WOTPOSNED
TR WOMPOBNFONGS.

BRTB DY FOONFAOATONITON VSCTT WOMPOTVT, BTY ST,
FTge oNSeTT, FoP VDT, ITVON W WVSCTT DT ROY
ONBETT LOTROSRLOTD WNEFBFOZTONT.

ST, BTINT DT 0e30H  BORRERT WOMPOINTOTT, DOO3LETHT®
OTWOT, WRTNCT WOMOOT, VRY LOMPO3, 79,080 Ty, @%gpda:%, zne)cy?p
DB TT WOMWO3.

79



;3@25 LHOMO3ND

N DEFLI TV, TYWSHT WO W, [TOD TWOINW TR T3
TR0 LOMROBRFONS.
¥ [0 LOMROTR) ITERESNYOTONTY, STIBENNT, %@%@:ﬁpgcﬁ BB NI,

e.—oméﬁmio

) ‘o3’ TTWE ICHTE BB
2) W, ATT FWINWD 3RR %@O ©WOMOOTWIY, SRVIEH? WRINTI, TROA.
3) TANYYT XY sa%:%é E9OTROBRL ROBCERE 5@2%3 OMOBNRYN0S IenR abs‘:{mﬁd?

4) aﬁedo%ém, %Jaeoo%dm SN ﬁomedo%ejm WOTWOBNY IEIT JIVANGI,
OPYNY 3RBRC (GHITT WS Tl TR,

5) T3 SORN FTORFNRLE ?
6) VR VFE F,ONTORNT IBXT BTIFINT, WIT BWOT ZRe0A.
7) TWOD DIEENAY INFH FTOORF DT 9

8) T AT AROWND, T)THI MOIND I, BHED WOMNG ST
STANGD, VNG, TBS B I, FBIY SN MWTHR, SHOR LICWO.

9) 0 ITERETT WF I LRANTI), MHTVSX.

10) 85 ILNIPNI, THOA.
() S, oo wIRACBONT, BVOATT OO
(D) DDPHOY IR, WRINVR ORRR ©OMeo3
(C). BERYY wTT WNTB ©oMeo3s
(d) ==, BexTY dpe) FoMB0RT oMo
(6) BN [ F BRODVT BOSRERT LOMPOT
() 0PI FoRBWDT ©OMRO3
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NRT WOTRO3NE

1) 85 3SNIPNYYTVT LOMPOTT DTFB/IY, THTVER.

WRF, POT BN, [RY, PDRITTTT L¥TO BTOATE YOOI,
TOVBRUWEFNED

12) mdoa’gm ©OMPOT FOWWIT LRNNYD, THOX.
13) mémﬂeg DLBNFAT TOIRED ?
14) 3pmedodn dgméeﬁ HOTTOTON TN TOONE awraomgcs 9

15) 85 3YNT BREFFDW), JROLFNRRTA.

%%3 (Clelaple]

| |
R ﬁﬁﬁ

ekkeksk
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NS
('33

@mﬁoﬁ - 15
Tleeple ﬁowmeuﬁ@cg pyolrle} o]

IJR SYDTVWOZ QY REANINL STITT WBIJFIOWT. TRLET N,
TOLRCF BTN, TN, DWNTND ) DIWNTR, STTH BRGWET.
VNPT TeIBT @m@% BYIIR DB eﬁd@erﬁé@ RV @ﬁsémﬁd. AN
TREINTTBR T, STO0T TP BTTNATOND. TP WBYT), STITEH), FR 3D
BB BORRETIONOT TLOIN T €3,

T B T FORRETICNOT ($TOTT  WTITIORNZ, 4 BLAE  TODZAWD
E’Odoédmﬂ ‘?ﬁ)@ﬁ ROOTI), TV OSOE wé%ﬁ@@ éﬁoéd&éeﬁ fada abé @535%9
3308 TO3T magcﬂﬁoﬁa@o:‘be TR, DT BT, mcéeromgeﬁ

Go03R) ﬁ?ﬁ% 235309323030500l JRODTOT TeI. I, zssxo&jsodoo WOTN
RODTNOZLR BT, 3F AW AT, THT. IFOIETT 38 BWIFOL STOToN
WO WOODT® LTI megﬁe 2,00 PNBOTLR BHT STITTIIND SC%SQG TS IR
SR L3eTINWTOWD, LHT TIT RRONY 3R BWRBRYTOOT fazﬁaiaol TORTWIOWD.
ST, TP HMpnde SeTON TR LYTLD. VBT TOHOTTIN J TIRWET LR
BEEITD, DAOAH, CINP)TE T|ND PV ITNQWOTING. ST DOB, B3¢ TN
OV IVBOORY TR,  YWITVTIOD TRFF TLRST WM.

SERIeIAIVERISN WIS &3@5 BV BTITT BeRFONI, wfad TED [RRT
CHOWER S Q@oﬁaadﬁ B3O mm oD/ TTEOONS. T ‘?@»d awdo pleIevey
eﬁmd msmﬂ Clat m@wﬁﬁ 3553@ B3 FRER RV, Y 3¢T @o@ojam
BT —ofmded 9T m@ﬁ T @233”053 B3N 9T SRS m@g ﬁz%a wa—om
plelessnln] w@%oﬁaa‘n& RVBEO T @foeaﬁod.

STONR, VO FTOSNY Clalandalelnle] S, 3 ANET FOTIROND £z§o &CT3z0N
ao%e;céaéd QBT TOTEOTON, 5~ﬂs—‘% Noe,am@mﬂ Nmme@mm Nowasas-mﬂ
mse,@ﬁos PROT OPYNEN m?bofmow mcsm £9TTOJNED @@%mf\d SlotsielnX
Sy wmdé TOAOINOLRTITBTE &Y VT, JITELASTOT Nmémesmm
me}oﬁcswcﬁ m@ BTOT YOTITIOD, %a;fn@m 98 TINDWNG. 33 @dwaomﬁ
6@&1 msg I xomeasomg DR E obmﬁm‘fm& @@5@%%@@%&3 @55253303363.

AT T, YOTITIONT), Begp RRCTOTINTY FONWAT WTPXTY VB DA
zaiaﬂaso:omo1 TOTOALD TOFNY. STwT DOCDRLY &I BEOTWI, TROOTBeLdeR. 5T
PTBO STOTT @2,,3233 DY) VT, TROTVT RPNET ATBET 30D BHTOOWSTONT.
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ms@ag 3590 mwméozwg pys{orlet]

ST, BITOBOD WTTOLY RIT I, WETTTYN FACNT), VBOOWATT. BTOOT
TANI 5:0%5053 éi)doz;p TRCTIBN & IORINTY BRBNRBLOT RIT STIWOD éa;j:o@m
@ﬁsémﬂd. TR GPRNVOT WHT QWB[O JEOPLD démﬁpé QTETED WLRANTI),
griegiesd. AT wIDEMN TBoSeTe WIIeFe0d, ¥oIT &Y THE W, AR
TN wqpsﬁe;mol ARG, LWIITOBA, FHOD Bed BN PIHOTNH/EReP
mﬁ%/&aemmﬁﬁ/ﬁemmas@%mmel QW LTV,

BN YVOWRT TF, DOWI—-LIFOD B 2OTVTITONE VWO, T TLRFYTD
ZenRY

15.1 3808 QHTOCHY RO

ReR, @3, io@é&raeeé, ToN B WORACYNYOIT OB IR, T @558330533301
TRTT ToLReF BTEFNIR), LBNATI.
QBT FNST 3RS, wewed, i eded,
dorer, BATCY, IR BRECTNTIY,
DeTET. T8 @%;ocio VRN YO
BRCOTPNET®, TESTW, TTR 26w,
DN, TR, ONAWER, AHOINFT0S8
REBNL  IzoN BBZBITI %faw%ﬁ@émol
m%méd(ﬁg 15:1)” 200N &Y
TEQNY TR BIOT BTN,
TORBRCF BT ) BRI TOTOT
BeTHINED B DIBNTIY LBNATI.
35 =TT BN Be3In Dewy) BN
WTRETT, &bF 9P FOT TRNII,
LRVTITNYG BTT@N - LLODTIMET.

I3, _
|
17\ FRisd. QY Forisd, Heaytsd &
& FomONeos Y DI | 4
DFodndess? { 3
3 YRR D) 2eTT WII, . 5
TREFNNPITD WG IInon é)zpa& H :
TTERT TOYS, 0T B, S OBOD sy 151 1 205 oesas s

STBNT. TS STHOID PTBTT WO
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am@ﬁ 3590 zoaﬁméoﬁe;cg pys{orlet]

TOLWORRT. :J‘Sasmﬂ ALEMOTA DB TR RRNE FPTWESIT w00 9TOORITONT.
SRY  SPOWVTOZ AHNW ) STOTB, APTLYIIY DIFOFeRE  5030WOT
303&6%&@%@& o) BIN9R 9y DPIMOTY 23%303333;5 00T 9NV 0T
TEORIMIT B3 O WRT SONYIOT BT SONTETN QTT. V3R, oY)
BINH BOIMOTY BFoINTH. ATT, TY INB 0T ITOHTRHZT. ATT WTHOIN
SWOWT 0T DQLFITR AW, 538, ApeciVT, TR (pigeon pea), HEnes,
PO [LICTNTD 0007 BTN, Toriodde RAReR, 3BS, WS, T, WNAWCKND O
3P0,

$o0EBY 1960 00T 20043 BB/HONY e[ 3,250, & FRWOD é@@dmo@ﬁ
STIOTOJNY WOTITIODNY DO Ted), BWFTONT. WTITIONY (85, TBLFIZ, Terk
TR s@mc;p@m; W1} TR SEREBITT VT, ToF)  WRT TOSNYY
QERNBUTD. BRTOBONTON VIF. BREL  WewNg (0%, H0BIoRN B¢
Sxéﬁ%%bol BREATZHTN. RTJODTN aﬁ%?ofm%dow DR, TERY JINRRT aﬁ@ﬁ@ﬁb@l
ngmeb%omoa’ dgm@m e:?c':gpoci f=lows) a@owaodaabol YOZTVTRR amméw@
83 FPNT T80 MOOTVAYIN BWNEFTOTTO.

* 3P0 B AGFOTH (crop variety improvement)
* 239 wvzonied dmF®s  (crop production management)
* 239 TIWOD JITFI (crop protection management)

15.1.1 BS80d 3 s’

83 DOV YV YBJOCPT), ACRET 20T LFOD LoD, 60@%@@%@56
e ©BOOWIING, BRENVBHCTE, TIRLYTINER TESFOWADT, YITNY MO0
W) VHT YRDOONOTT LG YVTOINT MIELOTEINTI), BRODTT RANG 39
TORFEIONO0T BIOD) G W0 PO, 6:303% BIRTBLTITR. @ﬁegé ANCIALN
3¢ IenY e mocdeemom  pesEe ®osdee (hybridisation). o¥desdond
BITOLLODTIN  VPTEOND  FANTIY, WFTIONAYTD w0 TOBTRRLITHTD
DOTPMTT. T3 FOTTRRVRNEOIN WOZT YO (ORI, 39 BANT JIWH), @33
T30 (250T3¢ 2SO DT DRT, @&3@&3@ %e0T RANY IR WPwo WOBT 23S0
(D3, 80D MY FHB) SATWT. BLODT, RO YRR SRNFHOTT
©TBEEZ TONYR, LBNET F0TE00oDT, (gene) BeoMY. BT BT[OSeoD:ToN
RO BINRn BHepo3d FZNAW (genetically modified plants) evotmnres
GRISIERRIpVIAR
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éaza%§ 25500 xowmeom;g pys{orlet]

BONY DR TYODNDZ), LLERYLTTT VW DI IVESNYOT YT, T0TWI
TORINTY ©HT AHNB[OONTY VWY WNTTRNT. TR WERNAD 2.0Te 0e30D
IOT HOWORATY 2.0T¢ 0e30H TITRT TORSNTY FBeToiNTOLTIeR. ©OIH
2,000 JOFF ION BOWOHAT YT TOEITET WEWNTI, z%é@rﬁ m@e@woa@mﬁe&.

TR TFPEAAD DI IFoD ANTO BRI, WEFT 1O BB 4 A0S
OFIONTW, BTOONRT. WT WP, TeT TORINFOIZT TWBRS A SNTIY,
PRHIW T AQOIVFPTOOT TEFTRY THBRST TORENTY  HIOHWIIIT
BONLD  YLTOINTONGS. Toriode mgs WHT OTFIOTB/IY naoa)m%gw BN,

@apw@@pw@mmﬁd.
FORPOT WOSNET TOWORATOZ BL. ATOTH wRRBR)NSOTT,
N OB QT 1 T 3T, BPOR, NTVTIOD BIWEOOTN, BRI

B ZHO0Z MHroshyy 1 BT emagdéoda AN2CEISCR TOMEOZON IB0W0T 23S
TRMTT. AREPODY 230N MOV BRNDWMHTT, TWNRTY Deeeses
ROV, @% DERNSD @%{aoja REEEY, B BEPND ToRL ITHONTY
©RT LWVIOD MO,

u 0T STy T JITReHTS: WG 0080 FOTHFNRTY ENY GwTVTIOI
z@e}é)s (Cennied, 8N T TONW) B wzé’éobs (WB, OBFHOOI,
BT, GOFS, S8 NTYHI) LIBAVOTRN FRZOTWRWTIW. 33 0e30D
LBBNYT, TETRCOWT IINH LBI0D NWTITIODZ, WTPORTS.

N TVOWIIOH, WRY BT BFoD NDIVWOT BRORTFONGT BFQ IR
AT, 3P BHF TN SRLTRODNTIONDTT. WOBT 3R WVRN SJRFTY
TOWOD W0 a:"r%ﬁﬁeéabol e3gonen z%saﬁ O TRRERWTN. TR WVHOIN
BP0 woTIBT HPRTR, TRW [PWIT. DF TFPOB TISOID BRI
TIONNGR),  DOPRRVRTH DY 3o0NT  ATONTRMT  BIITIZY,
BRRNRRPRET.

X mswé RBROTSE: DT TROTBIOD YN @m@z%om ANG  HOXT
wa;%\%ojaeg 2390 PTITHOID %dmﬁzsoo RTH0D FIRWIT. JOTT 20T
BYODD, VPT, BHEBNYY YT, BT m%@w@ L3BONTIN.
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n BOR PowoRaT WwPeyg rdecd med OFLANE:: OFT W) WNT FRARTWOIINRW
eI WBIoH wTHezedeod MOVFRNW. POINYY NBITH)-WTBeFedeod
QWOOTRN TR TREHFVOZNLL 81 BINVOT  WIBOWETR. &ert BIn
TOWORAT @ﬁeﬁs@eoja MEOTNY IPOH @m@@pom VT ATOODZY,
QETLY BTOONTONT.

L ¥ @vg’@d &oees a;;ei)a“ ) @3%005 QOTT TN Tgooed wc’da_a;a”?

2. &8¢ Roo0mn FOWORATOE 36N FOW0RAT @ﬁegﬁ@m MO TS0
eveckvbvlg

15.1.2 &3¢ WRTIH IR

QT BIT T BEROT m@ﬁ@@&doé PITTTOR BIAIONTY AEY T PRLWOT
LRI B8 VAT FABRWNYY IWOINST. erk 23¢T Wed 66363 &?ﬁ% BT BRI
TR PR, T TONR BPLE B 30@33@@7#@5 ea%éojaabol Go¥clelalapleX ROgTION
TELR)TOTT, TO WD BHFB 569\()@30333 89536534 WPT, TN a%aﬁ@o D) X
30_3)33%571@53& @@5@%%@%@ OY) TRRZPWET. LHT LI I YTOOD mcﬁé
TOBT BOLOTRT. e 2PROCNT, VWFGAT 22 89335 &mozﬁo&ro%ﬂ%ﬁ TBFE )
TN wc;p@ DB YVBITTD escgpaﬁ@mol ABPFORTT. ST OOT LVTVTTD wcgp@mfo Ao
BOINYYTVIOD. VP HPETHT PWTOTS, FRW S[uX woTBS DB WHT BT
BT m;péﬁ@ém‘% 2.9RROBTES:

15.1.2(1) BRCITO3NY AR

3$=e3R, @apw@@p ) 635@@7%6&)7\6@0 TR TIN STTT @rﬁ%@do&@e, RAROTR
BT 393ediNoN FRETTOINY VNS, MY, VT 0B FEFT BPOT TREXTOINY
BRTFOIRIPET. FANVN ©NgmoN L3508 BHTOT BREFFVOSNVS. MY TWF T
W) SR BN, TRTIIT, VOIOT BRRLKT BHTINTT =0T 3[ey AT
BOTRD, TRETTOINII), TNV WBNWIT. 85 BOTNRT [RIXTOINYY, B,V
TBRCTEVOINWD VHT T@TY LTI DB LeMoN WINTR, WBT LRCRTOTND
(macro nutrients) Q0w FBOINTT. NWIT VD TRCHFOINII, FHNRH TR
BRPRTY WIIH B GeToN PYNII, BT, Beexzoodnsh (micro nutrients)
DOTH FBOIWTVT. (3ReT 15.1)

86



am@ﬁ 25500 zowmeom;g pys{orlet]

%.raegﬁ 151 : M9, e DI mgaow B00TOEOME BRCRTVOINGD

330 BRCJFT03N
Y TOWE’, eﬁima@
Qe BBLLBT, SERT

Sveey |(D 2,TT DRETTOING @ SERRI. FOITF.
BRERRONO0, FEOONO, FdN,LX0N0, mipf

(i) RPZ BRETTOBNAW : 3D, TIONVET, LTI,
R (BOF), IO, BROYIIT, 8RO

83 TBRETFOINY IRTICIN FAMY FOTITRCTY, LIFDEIN DB BRENNY TLwng
RORFYTD Q[ BNOTOT J0eDT JORNY 3L Tooss LeTVTTH. ALTWOODNT), TR
TOTORT YT TONL TINRYIRY WNRTT 85 BRCHFOINATT), TIRTR Y,
TOXETOTLICR.

g%ﬁe;o :
) DT TREFEOTTE DOTTCTD 20T WINY, &),BT TRCTEDOITFON
& FZAIT, ?

2) ;dzgrf%fo ai@@aﬁavoyms’agz Ten ajca”amgd 2

T RAWT

TOWONT ReYT (manure) HPS TJF[REOT TBONT [ANET), BROVTIT, =B
DR 0O TTPOTY WRETTOINTR, WBNAWIT. TWEING DO DI IF, TN
QDTFLIDONOT  FRTODT Magjdaaﬁaol SOSROTLIOW. LY, TRERTOBNYOT B
TOTONET  WRIAYOT 1 THCFOILD  TONR mgzs @“ewgéojamq %a;ﬁm FADEVMONEN
03 TTON, BRWST. ABONT 1ALTTINST FOTONT SRNT Tod03N eI
BORTHIDY, AOOTLD FTOOD [P, AT T LI A BOEDBRWS
SDENIGRE &a;ﬁoo T B0 00 TONT. ﬁe@ﬂ%ﬁ@&& WPT TT[IVT  TOTONT
VRN QT BOITON TOTRTVRTDOTOZ [PRITT 0) 2Prond (water logging)
POERTIPTIR, SLATT.

TOWONT maagpﬁeé WEFOD VROT  Towy) ﬁe@ﬁ TOBNTIY, QYRZeN, A
98030 Cﬁﬁﬁ.@&g)dﬁ%f WPFWOT Sy, WORTH/I, TR ONBROITIONG. z%esébs
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SEBRNY QYEOIN F X Rkt DODWPBEOD WOTN WPONWONT. WEF BT zéesébs
BRNY SROB 20 FOTODH ﬁma&dwm‘i 33 FPNTO0Z WNFETORTITR.

1) wIRRYT DT 2BRRYT: T Tk [RATE WOV WO (T AN

BROTHTY)) ITFO T, TREINED 3BT WY ST, MBIV, BOOR T, LTI,
38 BNTRLD BROTITRNET, HORODY DPUIN wPTBRT TIOD RO mgm%d
(compost) TEodwzeS. WIRAWTH) FIODT [T T BRXTOINTZY, MOF
TRPRTY  BRODIEST. &ngded 303300300 Y @dw;oﬂe;m& WY (TR B
TREINT SIJT3e Y ST/ITT DFFLBONT), BenrteRdR JFoHoD BJARVT HBRRLT

(vermi compost) @Eoi=8.

ii) T ReYT: T WeRNI, WS SRBWRTY, BRTL BT TOT 9T 0
(cluster bean) 303z 0P AIZRAII, BF2 0T YV [RB ISP W
TRWTYT. Gt B3 TAT FHNH TIT 11T (green manure)emon WBEMSS,
TONR T, JULRT [ TITTIOT A TRAPATS.

SRRRYTNE

20edes, YVTIESTYN SRWORRT FF, Breexzoosnde TRy onwd (fertilizers).
Q) ﬁd@&@eam m:g;ds@ B Memé&omoﬁ@mq 2BNWSS. RRLONNS (SN,
JodNT I BRFY) IR SYBHRR SARALTNER, ¥R, VY STRENET
RANTT), YLOLDTPETH. Bed), BHE FA0D WFHT AWB|OONY TARRLTND 20T
TRV O3NG.

SANRYTNG FOTREF ATFEMN WIAD BT, NP, I0ITT BOFFOINTI,
NQHIEFH TN WFATIN FOTON0T ART TIWPHTY W) TTORNTY
LOTOSRENTLICR. YVTOTTTHN %@«fg@d)@ dxm%dm QNECOT VETTOONOT %Jaag
BRETVES (B, FZNAWD TRIFOIPN  He0TRTLY TPIIMYPNY. Lert ZRBTRT
SANRRLIND T03T ROBRIT, YVOLDTPETS.

©OEe 0e803TN, Jow) 0O VFONTY SRCBTOTOZ dxrmagpmf et
WFIOIN DFI POTTZONT), TOIRRPRIT. DFOTT WEIIY  TOTJONT! WA
DOWVFEFRBRPMOPOY 0B msggsegcsm RRT DN dﬁﬁu@&z}pmf WPFWOT

3ROTIRRIMMTR. B3¢ WWIFHOHY NOF, VN0 THCIT O, VRBRNT
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BT, dm‘riraa%dﬁ@é 2YEONOTIMT RRH COFRD =T mgs POTBIODZ,
TOTRT/ED WHRE TR0 m%dﬁ@ommw DeTOF R majﬁ@émq mmémammgzs.

=3,
L a’oe‘ga’ Jewga"odoﬁgz FOTOETECY  FoE 0N nwag)d 039 dﬁﬁ@%dﬁgf
efv@’ai@md@z ToeDA.

SRARRLYTND FETVTINWD, $eL3TOITR BNOTOT ToROODATRYI, LFRTIE QTOFH
OPD TR WIWRPT. WD) NOF, WEROCIWN  TTONT riraa%dmﬂo, Eslest ALl
TRAT FX TOWNAWD (260 BLY W) 2T W) JeITAT éém)mﬂoéa z%@%
BRBINAPOT SIWOAT 08 TARRLTNN, TOINY FOTTRORNY ¥ DT LeWToTTN
WERBT BeNT O UPHO VTSNW TR BTRENTT Tk 5@%@ [15.1 (iii) 3Q
238 RATOTWOZ WBdY, ©OBT 5T FTL 3¢ ajzfgpé] AVOT jF A VIPWES wcgp@ﬁ
TONT G AWT/D. 8 F& TZEND Fees, ET WY, FYNY 0POTRT PERIN
BRCXTOBNATI), LTBNABY CGPTOONFTONS.

15.1.2 (ii) deTR=0

$T8TY BITOODY 2TZET FFCIPPOOTIONT. WOTT WIYRD, BHeBTYS
BINY DR BFVIT THOMED DT LY NIV BR, FORT TOTHY, IFODI),
YVOORRT. STOOT WWFY VVOMOINWD 0D IFF FoT0mMIT. ISPmedrion
INBOT BORIT BOINYY LINOR QeTO BRTBH GFTBAIN A3pyTde BFod Q0es
YRTOODT), TBYFVTW. BTOOT T, F HRWONT), Jeoexon (irrigation)
LYTRRD BOFY TRATR, FRAYMT.

TP TeEMN

YO WROPNNE TOWE WP FRTICW0T IO YVOERMTT. FOIPHOT
BITOD FRINTY, 2 T B LF0H YWTVTIONY VeTOTOONT), WHFATE FeBO
DWFODI), | BPT, WTOOWATVTYTRE B IO WIWONTZ), LEWTT. FIRVWOT
RN 20T IR T ARPE BIY, BRONZ. IR ey TV TReBNSY
WOMRY TORSNPOTN LN TERY TOFMBRY, HTOWIH. I TOJSRTI),
BoRWOZHB 5Oy WEON SYNTR, VAN WP Q) BRBATT.

TP WIHT FAPT BHOTPI T WIT P30T HOTIRONEI),
TRONT. YOZT m%@ne;eg VPLNVT BOP) VFT AOT FOTIRONE STITT @vees
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A BRWA DT, TRGIL BOT OFH THTO BIZNTD, SYBRERITNG.

Q) VNN, TOVWNL, IONW mzz %671%33301 WETNROBS.

B IO [ DO DPT L0INYE.  eINSonT, FeeRE @m0 30D L300
A BReS eoINed. Epeldd INYY X)c’d@z TRODIVE &3 Homeos decd
ﬂog’o?mm_a;d BRYED 30D L3N0 &l Aoneo éO@dﬁgz ,vogo’omg’a’i
QCTOTOMDN B8 E30INPOT @ed@ TOT NG s0ROF d)@ﬁgwmgcf.

B BOLVEI [ AREWGDON QI DAYTXRE 0B WYTFI0T eT00 ﬁéwfgwmﬁd Ti
%mz;oi)g VDN &0 &Te0 a*;”zd)w SBERIODNYOT ©FDD FRNFOT | AeTI,
TEOIZE. S0 FICVTOND IV FOLVBNTYRN DRI, TVODRCL0Z 3y
DI0FTO FOSNNY TROF &3 DENEN AeTLTNATE.

B OF DCODTO FIYMED [ BCRIODNTOT FOFE) Ae0T TpT TGP QYTe FLOBNTY
Q0T TOY SACDNITVNT Qe B80S 90, JBIATY DT %
Teg) DBeIICAVGEYNE. QY SQNT BETIDT JEeIALH AeTa0 FOTED TR
Fegen FONPOT | FLHSRMIS.

B FITROTED : QY AEY AONTEDD BRIONND, i Aeg A6y &0IoDNY JHeINeY
TOTD TP DT, FE AOMGAMTS.

3N Q0 @a%é éz?smb TRF YVTBFOND P 3R0IR D) RLTONI
TEe3NS 85&-‘5%03353& WONRPORT. AT ACNBE  BSOJOD (check-dam)ﬁ%3339l
QWF R WOBRFO LTI BLBARYTINT. 83 JeIT ROOIODND 3T T TOW

BRTDYTH, IBNRHTF DR, DT ITIVONFR, AT IAF TR,
15.1.2 (iii) 23$ck SpOR
rog cormsy, BN t3ed Hed BRHOD B¢ TFICH, WIRVTD.

W3, Y TPE Q0TT ATE wFW TR, HINT®, w00 TIORTY .08
PRWENY BLOINR)T. NTOTTHBN, NRCH+IRS WFPmo RWREO+TAR OFT0
SONBETRODFT0I. AW WTWONB/I), R [RWITI DT 0IPYTIVTTROTD 3¢
SHFMRYTT @dacz_) RO WLNT PHTTODZ, JCRIT.

©OST A0 NOTWT HTW VP HW), WINTI), 00T FTORTY  2,0T¢
BRWONY AOFF [PTOODNY (B 15.2) BN, 30T YFTLONRTY .00
BP0NTR, TOTTT 0y WFWLNTY HTBEIe BWFONTR, LTONGITOITT. YTIPTIHI,
RRecdmeT + 303 ey, [eE + W¥TOT W38, 23T e3ed TReRFOING WBZFTIWIB
BINTTY, S8, TRTBOIMTT. AW WTNAT  BHCRFTVOIND MO, TIWRTY
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WFIIRYTI, VYIRRYITT DT $eWNW TNL TRMNWD T BRI
2,00 91 Xe0T DR m?sm?ﬁ TTRP T, SEMERTT. 85 03PN DTBR LIS
PR QRTOORT, FRWIT.

2,07 0T BRWONY 23T 23T WINUZ TRWFATFOT WNFTWTY 3F0INZTE
ROD 23eT0D DFSOMTT. L3FBEIN TOOOBHON ST 20eS FTH L3eTOONTI, VYT,
3¢ BookRemINLRoNT [PROOMED. 20w WFoD AN TOTT 03T VB3
) VeTHT/O WWBRVIN, TWBROT L3$0H e:soﬁ%oSaa’Dol ATFORT. auod@dae yola}
aﬁemoﬁswmel ARTEBTON BDPRTY 2,07 JRETBY NTE T BT aﬁeﬁﬁe}mol
NTT YRTONARODR WSODLITOD.

15.1.3 3¢ U3 tos Ruc=s.

%Qe%a 238N eﬂoméé FENVO0T, 3083 LEBNRYOT a“n:%go SRCANRYOT 3LOTIN
w;mmgﬁ. 20D =es G@ﬁ@m‘i =) 8@@571%?5301 RO0IRT FIODTY aofnogx@cézﬁ
2R BIROR_PHT TFWRTY TIAOIN0LD H[IpB 3¢ TZET IHTMST.

BENWD Fu BRWODY 30T I30N L3RBT FHNEOND. VTITTHA, 59 ;0PCDET,
beplaldlevelol :\gaj@(wf TRE30TA°. @) STOT, fg;é D) 3YIMON FOFRTHI. TN
BRCTTOINIT, 30BROW BF0D ITLBRONT, IR JRWIN. STOOT  YBR
QTOMN BP0 BSYT[IROD  TTOPE TOIRTYONE FINTT, Fk  PROWOT
fcTalevebions! e.—oﬁéémﬁd.

91



am@ﬁ 3590 zoaﬁméoﬁe;cg pys{orlet]

ARWPTTON 3t VWM FRNTI), RV FNTFY BBORTES.

() ©9 Bedd, OB DT HSNYD, 3ZORITHL. (1) FRT VDG LPONRNYOT
3RCBTIB), VPYND LeTTHF.  (1il) B FoOT =T TENYI), EATOINITH. Lo
95y BBOD eﬁzﬁ@eﬁéd WS TOFTOTD YVOLNTIRE QIOTOOD, TRN SRR,

eRBe003w, &80T W) FTHNYoTHT BRENTTINPOT IFNRTY SRENNH
YUOERMITES. 83 TREMTOTTNAD V6, T T MRYONIT), WYNY  [LOTHC
TTRES.

BENLD, Seednsd B drammim& TOPY) LPOINPOT AONOERHWIE). FWPTFON
), WETORNYIT 20T LFOTWOTT, LERBIDJING WIFEF, ©F) FYTOTFNAN,
3e3TOTTNAWD, T SDOPTIINYI), WHMPORD. 33 TOAWODVIAYR, 3¢ AN
e ROTRIHTT WP VI VRN T eI, BOFOILR 2¢7ZT. S{opipiol
QOBH® ToFOONATNY ©9S03RTW. WHFOIW zmﬂéﬁ@md YUOLRTPETE. NFOTT ¥Y)
©IeE X, W) TS TPeINOR IXTOCIN  TOLDHWTW. =B @Y TOIT
BROZII, YLOLDTIREW TOT.

O3OZBION BY FRMIR), $eDJYTR 3T FENT J0NOZED VFOINFY LOWONT.
RATEE Weww ToZW..(seed bed) 3oipoE, ANOE FZONTY WIS, ©0IT e
TGE B 3¢ [OO VTRINED B0 DONOZED LTRINHR TRT 3¢ J0DOGILD
ATOON VPWIH. LerdnY WTT AT 20000 QOINPOTT, JEBRET IINE
298 2BY eart G0, Y FINW I LEBRYD), FBTRE Beart DOTY F&
PRV, BTN PN TRESOMST.
=3,

L & F¥NS oo TOZYSMD NOF UogIa) ERRIT? 0F?

a) O:jé’dD ORI MREOTOEE LI QFWITYT. @D ACTITOOD,
@%"ﬁ@%i@%@)@@g &Te0 dzﬁ@%dﬁgf@z DT

b) @5@ AREOTED e, LIFATYT ©DTD DeTOTOCD), @@%@%é@%@@_@po’
S0 TAPLONGT), &FMIVT.

c) cga’d) TOLOSVEET L9CEsNEL), LIFATYT, AeTDTOCD, @@J’J&@%ix@@@@_@od
ORI oMY, e0TT D) 8¢ FOUEE LPINT, LIvWTYC.
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3ep=edF 15.1

n FF @A edeNts & gledor meg’} OP SN, SoNYY g3ees Ae@ X F&
FRDODITOT FHTH T0FK) 663 LEMNY T DB,

TR Jeaos

ROMTFD ST T WIINYY W HTTONTLIOW. QOBH ITOT 5000000
08 WOINTOTT-seLNED, TOTTRW, SDCOPRWD, TN ) LVHEO0 (Torise
©E DT YOINFOTT FONBH FNEYMT WFWIFT 3ea003 W, SITIPIAX.
83 WOIMYOTON YWITJNY TOWT DT, SRIIF, geséf%cj BRTAINE AORFE,
QTFOFIND QVOWIN WIINE B[RTVFL BPY, FRBIPMZT, WIFNE ADTFS
QUTIRTLOT B YOMRLNY BT QBETBFHEWOT 85 BOINFRY, AODOZTTIW.
POTT WYEMON TOINET, 3eDIWT JRTLO TIWEL T VONOTF  TINTI,
BRTEIRYLIMTT. VRYNTYOWT JeDOH [V, VBT NET, FLIN
BEARPWPYI. IRTLY FP0 WADIY J0IT ITPTQ WIINFD, AOTE TN
2N TN VRNV, §PRT ToTCHAF Fxdnemy, (Fumigation)
WFROTYTR.

T3,nse:
L &3¢ og@nen QoD0ZEo FONTr 03 edF QONOZEe DFINT 08 S F

Qecaelesd?
2. 3eDTmo HANTY aplofatd ﬁqgg FOTCIETINLITIOE HOTNT Q08 ?

WeHWLE 15.2
B @OFNY, QUTERINY DX @sg 2CBNY TLICFOODTT Fp&B D) SINY DI
TR ERORT DSONTL, MOISA.

24. 15.2 I /Boreess

TIHFORRETZERY (animal husbandry) @meNRE 3525908 JTFTHOIPAS.
QW TRERT, FOTIZRETY T RN ONOZLINTOSTT BT WOBNTI),
29RRORT. T8 STPOZ FAoI, T, e, O, deeYny ToTOrdE I Qe
TANTR, LINRORT. RIF0J, BYWOZY B ReBTNE, TLBOZY Tow,
BRE, BB [IOTER, B3eR3 HTISe W ToNR ODTOTNTR, WIVTICCNTIN
3@%%@@%& 21} 3P0INSTVT w0 TFWRORRCTIONY TR SNENTTY, YLOER
BRRT. Lert O[T WTVTBICNR AT BROILTT NS
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15.2.1 T3NS TS

PO gesnemen SNy ZorweemT(cattle
farming) TIPS WPNLOTT  Tow B
TR FUTOONFNFOT YV, AETITO 0B, TOMed3.
GRTBTY TJBNW 2T YOBFI, TWNLD DI LT Va' el
2R, ebabeﬁ% DOW DT AYI, JyedInont Fe— B
O, Tod OTITWT Be) TENYR, B (dairy) |
TREINED, TONONE FRTOODRFNVR WYAE VNI,
28 (draught) Teedned S0 TIOR3,

TOLD YOIV TFITOED $ETRETITITD BTE WOTT
TN HBITT TOTTT 3¢ NVTITTD WTLO 2deeS S) X
m&gﬁ IOORTTONT. Slatelelw ge&ae@gpai @mosa@ b
BPHT R0T BT WTITBIOBR, TLEHVIW. |
DTFEd VP V[[EHLOD  FYA (WIWTBTHN,  BAF,
@ﬁe %){"36)71%3333‘ @@3 é@d@@@?}jm @ﬁ@mﬁ 23 15.3 Zocodh Toew LLIJTT PO
eﬁoﬁ%mcseroﬁd. Toriode x@@eofo 3P (YVTOTTHN FOT A0E), TTo®)NEY TRENNS
DTWT, LB DBREGE JFONT, THIFWITN. DTRR SONYYT ©Tegs MOOnI,
BROOTT TWEFRTR, TBODLY WPYNTTTIR, FOFT MOPIWTIW.

doege 15.2 T8 RIING FPywos TP,
Esphe)
RN TS FReXTo3NY 3esEometd TRoew
EICIAVI b oIS "o DA% QETD BeTTIRD

T 3.60 4.00 4.50 0.70 87.20 |B_B,B,,.D.E
m% 12.00 13.00 * 1.00 74.00 BZ’D
PO 3.60 21.10 * 110 74.20 B,B,
AN 2.50 19.00 * 1.30 77.20 Q03PAT.D,A

* 08 BY TTWRTYIT.
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=3,
L 2INY PNT0, DEOTED AT DN CIPD DFPTDW), WIWIYT DX
039
23e0TE3F 15.3

2PV APTOLITD FeOTE gIcE BPB. 85 FITRPNIL, M1V
n 1 TINY o DX DI YN TOL.

B 2. DFP FTENYOT FITOOT TOLO SVIVTTD TeXoeo.

TREENY SOREMTYN DI 0T, TOT WWITIMN TNe B @B LI
TRTNEOD AOTOESFON FOOIPT HET W B[RS AVTORNFNY WBIFIONT. IR
BRTLY W FRFODTY, JTOFLY J0NNIN ITWESNT 33, wvEeied. Doewn [ed
YIS NI YLTI TOIVCDT FIHOWIE, WY, WAL W WYCWOT TFB LBNAT
3RYANTYY OPNIR S30D TOKICR. OIPTPNOR LENTOEE YTLL B FRIRYILD
YDIRVTMOTOZ IRLANY FOF) AVLPTNTLIER.

éﬁ@ RN VNN, m%ms BTONYY OO AFPNPR.:(D) AVFTTD
VNZNII, BRTET BTT,, LOTT TN STHENFC BeBI IHILD FTOOD B[ITW
SHO0 (V) FECRITITI® VRINYI), TBHTFE BTT, AW 3eBRETITTD WBHONY
VRO ©TT, | TWENRY $TTY i POS03, (roughage), vy ALY T,
BOOTPFN DI .- WOTFND (concentrates) 3y IR T0OTOB DT AOTEFON
VTR BRLLCT T YT FRCTFTOSNW, VYNTI), LINRRORT. OTOTONRYT
DY TBRETTOINTR, INQT TIREOTY TROOTT ANINVT BTOTH WNIIT.
YOTH TPRT GTOTH RAZA ART  DRCTFTVOINTD, BHODIE B[RTT BTOTN
B NG wBRer, 0B TOT LWFLONT), Y eBATI.

TINWD DOV, TRENNPOT TTWTH!. 83 CRENND TOTJI), YVOLDTPWRTYTe
ToIT WTVTHICDTR, WOVIRRYAIT. 20T STRETTOT TREFOID JONTIVT BTOT
REBICWOT ARVPTIT TEBAS0DW, BROOIT. TIINFYT TTeBOOWNTY 0T
TTVTOOWN 2V WOTT® TTITOOWN DOT DT APNP. maé TTOWOOAND
BRFT WS OARITH) TN BIVE BREMANVT), YVOLDTIPWTH. TONYOSTT
©OZT", TTORWOWN KBT N IR TOICINVOLRVRWES, Teriode PRFNTOST
2BTE BOON 0NN TIICIOLDTJIRWT. LRBEO0IT WY FTF NYOT FReO
SRENATD BRWD YOOI, B0 B P THNYOWOWINT WFeF TTND
CRenNe QTT B TRENONR VAT, AeTBLRMHIT.
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15.2.2 3Rc® T3

B DI R T[HOTT YTITIMON ARIREINT), BEWRTTN Eoe
mTe3EoDI, (poultry farming) Regoemzd. $300T IRLNIR, wwEhRLD
SeodT’, (layers) =3 B[woRFYN eORNT’, (broilers) doedns WOZ IYNTI,
ef)apw@(b@w@f% ROBR [IPBOOMET.

83 $YB0R ©HesT MOONOTON gPTSE0D (JTed B, WTTBTRN (VAET) BB
DT (VI TIHEOD TP, YWINTTRN; SMTRTF) IYNEI, FOTTRRYY TRIBONY
e:aa;:me)@pojaaisol 3eOQETOR BY RTITTODTY, %émgmméd. & ©TBEEZ MEINFoTT,

1) 8ReONY "oss, =Y ML,
i) woedes, YT BTN BReVTVONIID, YTIOTLD Boe), WWORT  HRCRT BoeONH
iii) 23eand @©§ MOQ%@@%w TORDBE /90T aemmol AR %Jae;ow OB
1v) 383 ITFBH e @5555371@;0
V) 30D NWTNIIRVOT CRWT TS T0OFOIATE ONT STOTBI), WIAEI
TORDTF BROON 508, BT JINY MOTTR, 8RN [PRDE

),

33 154

@

L & 8INT BePTOD TOBOTNI, 23256 A.

4T3TY ';DGD B ©Z0Z FDPE TOBBEINTOND, ) IRTD T0TOIYY, BT
wmcsrmim (@@ mm%s WHER OTTEOND) @ééz& wmewﬁoﬁrﬁ%ﬁw "?sé Breuses®
e3T0 TN waaérmsd QROTN NIRRT ejsodaﬁd Noﬁéo:’mﬂd
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B[R T WRORTT LVITN

BRE D) [TPOX YTVT &;%goja BYRIR TT B LR BeewEo TOTPE T,
TTEONLY RORT FRCININ QLWT FTTIOT STITDR, R, [TRT
BRI, BRI B YTOT NONY Terwe EReONT &ITeTT A LSez0dn

TOYEE WAL, VRNYI), LVONT (VIOFT 30e9)NToTe LBITLRMTT ) [IOIT
mdeéaﬂoﬁbe VTR ORI

%ef) aemﬂ NCIW em@cﬁa")mﬁ SINCEVIRS Vst eﬂwofqmio TN DM,
QTR @wmsd awraw 5333 %Jae@?mf DTS B %Jae@? BTONSY édmre
TR TONL TRENNED mgg QTN 3@71@3%&3% TOMR ?bojaogsamfm
WETRORT.

LRONT® BREINY [S, AT I TORTT WNSIND Botd YWOB 8RePNIN0
RTINS, LRONT” RCINY TRITR) (DIVET STOT, YNSE) ATI, 30wy 3B
TR AITIRALIT. T, TYY STTTQY BewAF, A WP, K nd 03
LTS,

w“’@% TR STF, W00, SO0T NI TTRJLONNPOT YVOLRMT TOTOW
SRENRPOT B TRCRFIOINY BHTI0WOT SCWIB. 9P AVTET AW, JWF e,
B AONWT FONTY Rt JVTINE AOTEFHOD BRI, YOOLDBWRWES. BT
OB FPOTVNT -TREMNT YLOWMIITONT, ITWOMTH T DTN FTESRERNT
SReNt0T TPY FINY JFB, FRD IRWES.

ej%ﬁeéa:
L o*o;mm@é D w”ag FPTONYY) ARSI TN0D QeI Too wafu%ﬁ@fo Qo)) ?
2. tROPTT B CeoNTING FEIT FIYANSD 0F) DeINY AF TERODIIS
T TRANECD?

3EDTEF 154
B 2»9@@0&3 —"9@ Fooori gees R, FENY DTNY, M0y D) @INer e
TRB0 ai)d dzﬂ% wmf D IS ’Jac)zjrf%fab fbd)é,vifa%? n’.@c’a’o" Geano?
D) LRORTTIR, ibd)én)

15.2.3 oexd evzRS

S, BTOTNTY e, TES BREEAT WNRT STT[INT. WEIT YLTITIOIN
é&mtﬁ%&o:’m% QBT WD ) ACNB, TTONNFOSTH W) WEIONTTY, WENRPORT.
SRENTI), WO AT WTOINDeS. WOTD @mrs mwmé@ﬁ@od, QT éeﬁﬂﬁ
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N3 @&b@l@gd. faa’ua&ocso NTOINOTT  cNCVTOTOET, AT, T NEIMR0OB
NSMCEIeA

SNEPAVT V0T SFTHOTT ARNTT AW TP I0 WD IONYOIE Ao
QED. Lo AVNT, I A&ACOI TORT BBWINGY LRS! wFm (SFAT TwLs
SRETMOTODNT, WIDTLIID.
15.2.3 (i) B0 wesHmodd

0BT ARG wedmeod(marine fisheries) 3oned 7500 s NI BT
BOOWY THET W) AWT SWN BY FVNTT), LYTRORT. BILOD NEIT DB
TOOFET, [RFTS”, LAD, ARFET I R0 FFNTRY, WHRORT EMPOTD
TBREINYY BOFY DFT WA WSNTRY, WY FTNT, SNEDNTT, HLRONONTT. 33
WIRBAL DS 3oy, FEPOT FIFOND, ¥R, 30T ABNTNYY 30T JoTeIoT,
MDA ADTOONT), BRI

TS Wed, BPOOWD 3 TBWNT, SRCHNTRY, FIVG e0TQ F BRTBRMDIT.
QW BRBT, VAT D) PeATOTH S9eTF BT VN I AeNA,
WIS T, SOITFZT ML Tome AXNT, FENYOSH W) NI,  WENRORT.
BOFFTT WFID BRI FWEATT), VPN WS [RET  BORACTONODL T

e

mzzaagcﬁ.
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3.
4.
7.
10.

(a) ©wz =2200m ; TRITYE = 200 m.

(a) "PEO =® =REO PFen = 2.00 m s}

(b) =oe%d =& =1.90 m s7!; ¥TeRO Fert = 0.952 m s7!
RooR0 HJent = 24 km h!

TENAT TRT = 96 M

Zen=20m s7; O =28

%= 3.07 km s!

e.-oqsazso& 9 (vII)

4.

5
6.
7

10.
11.
13.
14.
15.
16.
18.
A2.
A3.
A4.

g2

14000 N

- 4N

() (35000 N

() ~1.944 m s-2

() 15556 N

TBIT WOTOH VARG, 8IS 2550 N 2o Zodeenzond.
B3

200 N
Om's-1

3 kg ms-1
2.25m; S0 N

10 kgm s-1; 10 kgm s-1; 5/3 m s-1
500 kg m s-1; 800 kg m s-1; SON
40 kg m s-1

240 N

2500 N

S m s-2; 2400 kg m s-1; 6000 N
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3.

12.
13.
14.
15.
16.
17.

18.

21.

22.

9.8 N

FRWOD e THWOT 3R% 98 N BRE=98N DB B80T e 16.3 N.
nOE 2T 122.5 m D) 2wt T0 = 5s+5s5=10s.

19.6 m/s

nozy, @83 = 80 m ; WY 7@@5 TYL = 0, WAAT 2t BRT = 160 m.
deb% 2W® =3.56 " 1022 N.

4 s, 80 m from the top.

STORT Pen = 29.4 m s-1, T = 44.1 m. 4 5 ,J08T WOW 4.9 m
TRTTY ©F@ BYHOT_39.2'm BRTTYH
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