Booredd BHeT

SN
g

3R3 IRFD

NENC'STNS
oo — 1

faman s ansgd

waHtE st
NCSERT
ToeoH %s 038 DOBRCFN B 3Te ToR
& “ -5 @
NATIONAL COUNCIL OF EDUCATIONAL RESEARCH AND TRAINING

SETS ab“agsa'gag’a% daz(a.)
100 &8 J3DF© dg, WIB03D 33¢ TO3,
3ONTNRTD — 560 085




First Edition
January 2007 Magha 1928

Reprinted

November 2007 Kartika 1929
January 2009 Pausa 1930
January 2010 Magha 1931
January 2011 Magha 1932
January 2012 Magha 1933
December 2012 Agrahayana 1934
October 2013 Asvina 1935
December 2014 Pausa 1936
December 2015 Agrahayana 1937
February 2017 Phalguna 1938
December 2017 Agrahayana 1939

PD 750T RPS

© National Council of Educational
Research and Training, 2007

Publication / Translation Rights
Karnataka Textbook Society, Bengaluru

Copyright Certificate No.
IN-KA08301271310243P.
Dated: 23-Sep-2017

First Edition : March 2019
Paper used : 60 GSM Maplitho

Coverpage : 220 GSM Art board

Size : %th Crown

Pages (Part 1) : xii + 148 = 160

ISBN 81-7450-654-3 \

(\TCERT Publication Team, New Delhi )

Head, Publication Division : M. Siraqj Anwar
Chief Editor : Shveta Uppal
Chief Business Manager

Chief Production
Officer (Incharge)

: Gautam Ganguly
. Arun Chitlkara

Editor 1 Bijnan Sutar

Production Assistant : Prakash Veer Singh

Cover, Layout and Illustrations
Ashwani Tyagi

o )

( ALL RIGHTS RESERVED \

0 No part of this publication may be reproduced, stored
in aretrieval system or'transmitted, in any form or by
any means, electronic, mechanical, photocopying,
recording or otherwise without the prior permission of
the publisher.

QO This book is sold subject to the condition that it shall
not, by way of trade, be lent, re-sold, hired out or
otherwise disposed of without the publishers consent,
in any form of binding or cover other than that in which
itis published.

QO The correct price of this publication is the price printed
on this page, Any revised price indicated by a rubber
stamp or by a sticker or by any other means is

\ incorrect and should be unacceptable. /

OFFICE OF THE PUBLICATION
KARNATAKA TEXTBOOK SOCIETY
100 Feet Ring Road, Hosakerehalli,
Banashankari 3rd Stage,

Bengaluru - 560 085

Website: http:/ www.ktbs.kar.nic.in

Acknowledgements

KARNATAKA TEXTBOOK SOCIETY wholeheartedly acknowledges the valuable
contribution of officials of publication division, NCERT, Chairperson and Members of
Textbook preparation Committee, Review Committee, Computer Officials and all

officers of NCERT.

We are also thankful to NCERT Officials for providing copyright for publication /
translation to regional medium for Government of Karnataka, Department of

Education.




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 one of the key reasons
why other resources and sites of learning are ignored. 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 alsosdetermine 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 Committee responsible for this book. We
wish to thank the Chairperson of the advisory group in Science and Mathematics, Professor
J.V. Narlikar and the Chief . Advisor for this book, Prof. V.B. Bhatia for guiding the work of
this committee. Several teachers contributed to the development of this textbook; we are
grateful to 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 Chairpersonship 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, the NCERT
welcomes comments and suggestions which will enable us to undertake further revision and
refinement.

Director

New Delhi National Council of Educational
20 November 2006 Research and Training




This book is the outcome of the efforts of the Textbook
Development Committee appointed by the NCERT. The committee
met a few times to interact with one another to improve the draft.
Then there was a review meeting in which many experts and
practicing school teachers were invited to review the draft and
suggest improvements.

By and large we have stuck to the format of the Class VI book.
By now, famous characters, Boojho and Paheli, have been used
to make the text interactive. Attempt has been made /to recall
children’s own experiences and build concepts around them. This is
designed to connect science that they study in the school with their
every-day life.

Many activities have been suggested to clarify concepts. Some of
these activities are so simple that children can perform them on their
own. The requirement of the apparatus required for the activities is
minimal. We performed all the activities ourselves to ensure that
there was no difficulty in performing them in the school situation.
The activities should also help children in developing skills such as
presentation of'data in tabular and graphical forms, reasoning and

drawing inference from the giverndata.

The language-of the book has been kept as simple as possible.
A large number of photographs, illustrations, cartoons, etc.
have been included to make the book attractive. To help teachers
evaluate children effectively, a large number of exercises have been
given at the end of each chapter. The teachers are encouraged to
frame additional exercises to test children’s understanding. Some
challenging exercises have also been devised for those children who
would like to appear for the National Talent Search Examination
conducted by the NCERT.

We are conscious of the fact that there is a paucity of additional
reading material for children. We have tried to address this problem
by providing non-evaluative boxes. These boxes, in blue, contain
additional information, anecdotes, stories, strange facts and other
such interesting materials.

We all know that children are mischievous and playful by nature.
Therefore, in order to prevent any untoward incident during the
performance of the activities in the school or outside, necessary
cautions, in red, have been inserted at various places in the book.




To prepare children to assume their roles as responsible citizens
of tomorrow, attempt has been made to sensitise them to the issues
concerning gender, religion, environment, health and hygiene, water
scarcity and energy conservation. We have sought to weave into the
text the value of cooperation and the importance of peer learning.

An important feature of the book is what we call ‘Extended
Learning’. These are totally non-evaluative, and purely voluntary
activities and projects. Some of the projects in this section have
been designed to enhance children’s interaction with the experts,
teachers, even parents, and society at large. The children are
required to collect information of various kind and draw conclusions
of their own.

My request to teachers and parents is to use the book in
the spirit in which it has been. written. Encourage children to
perform activities and learn by doing, rather than by.rote. You can
supplement, or even replace, the activities given here. If you feel
that you have better alternatives, especially with your local/regional
flavour, please write to us so that these activities could be used in
the future editions of the book.

We have been able“te-include only a small subset of children’s
experiences. You have a better knowledge of their experiences
because you are in touch with them. Use them to illustrate the
concepts being taught. Above all, please do not stifle children’s
natural curiosity. Encourage them to ask questions, even if
sometimes you feel uncomfortable. If you do not know the answer
to a question on the spot; do.not feel embarrassed. You can promise
them to find the answer and deal with it later. Make a genuine
attempt to get the answer from whatever resources are within your
reach, such as senior school or college teachers, experts, libraries,
internet, etc. If, in spite of your efforts, you cannot get the answer
to some question, you could write to NCERT.

I must«thank the NCERT for enabling us to talk to children
through the medium of this book. Every member of the NCERT
hasibeen courteous and helpful to us. If you find this book useful
and enjoy teaching/learning science through this book, the Editing
Team'and I shall consider ourselves well-rewarded.

V.B. Bhatia
Chief Advisor

Textbook Development Committee




< TEXTBOOK DEVELOPMENT COMMITTEE >

Chairperson, Advisory Group For Textbooks in Science and Mathematics

J.V. Narlikar, Emeritus Professor, Inter University Centre for Astronomy and Astrophysics
(IUCCA), Ganeshkhind, Pune University, Pune

Chief Advisor

V.B. Bhatia, Professor, Retd. (Physics), Delhi University, Delhi

Members

Bharati Sarkar, Reader, Retd. (Zoology), Maitreyi College, Delhi University, Delhi

C.V. Shimray, Lecturer, Department of Education in Science and Mathematics (DESM), NCERT,
Sri Aurobindo Marg, New Delhi

D. Lahiry, Professor, Retd, DESM, NCERT, Sri Aurobindo Marg, New Delhi

G.P. Pande, Uttarakhand Seva Nidhi, Paryavaran Shiksha Sansthan, Jakhan Devi, Almora,
Uttaranchal

Harsh Kumari, Headmistress, CIE Experimental Basic School, Department of Education,
Delhi University, Delhi

J.S. Gill, Professor, DESM, NCERT, Sri Aurobindo Marg, New Delhi
Kamal Deep Peter, TGT (Science), Kendriya Vidyalaya, Bangalore
Kanhiya Lal, Principaly Retd., Directorate of Education, Delhi

Lalita S. Kumar, Reader(Chemistry), School of Sciences, Indira Gandhi National Open University
(IGNOU), Maidan Garhi, New Delhi

Mohd. Iftikhar Alam, TGT (Science), Sarvodaya Bal Vidyalaya (No.1), Jama Masjid, Delhi
P.S. Yadava, Professor, Department of Life'Sciences, Manipur University, Imphal
R. Joshi, Lecturer (Selection Grade), DESM, NCERT, Sri Aurobindo Marg, New Delhi

Rachna Garg, Lecturer, DESM, Central Institute of Educational Technology, NCERT, Sri Aurobindo
Marg, New Delhi

Ranjana Agrawal, Principal Scientist and Head, Division of Forecasting Techniques,

Indian Agricultural Statistics Research Institute, IARI Campus, Pusa, New Delhi

R.S. Sindhu, Professor, DESM, NCERT, Sri Aurobindo Marg, New Delhi

Ruchi Verma, Lecturer, PPMED, NCERT, Sri Aurobindo Marg, New Delhi

Sarita Kumar, Reader (Zoology), Acharya Narendra Dev College, Delhi University, Delhi
Sunila Masih, Teacher, Mitra GHS School, Suhagpur, P.O. Hoshangabad, Madhya Pradesh
V.K. Gupta, Reader (Chemistry), Hans Raj College, Delhi University, Delhi
Member-coordinator

R.K. Parashar, Lecturer, DESM, NCERT, Sri Aurobindo Marg, New Delhi




% ACKNOWLEDGEMENTS £

The National Council of Educational Research and Training (NCERT) acknowledges
the valuable contribution of the individuals and organisations involved in the development
of Science textbook for Class VII. The Council acknowledges the valuable contribution
of the following academics for reviewing and refining the manuscripts of this book:
Sushma Kiran Setia, Principal, Sarvodaya Kanya Vidyalaya, Hari Nagar (Clock Tower),
New Delhi; Mohini Bindra, Principal, Ramjas School, Pusa Road, New Delhi; D.K. Bedi,
Principal, Apeejay Senior Secondary School, Pitampura, Road No. 42, Sainik Vihar, New
Delhi; Chand Vir Singh, Lecturer (Biology), GBSS School, Rajouri Garden (Main), New
Delhi; Renuka Madan, TGT (Physics), Air Force Golden Jubilee Institute, Subroto Park,
Delhi Cantt; Reena Jhani, TGT (Science), Darbari Lal DAV Model School, Pitam Pura,
New Delhi; Geeta Bajaj, TGT (Science), K. V. No. 3, Delhi Cantt., New Delhi; Gagandeep
Bajaj, Lecturer, Department of Education, S.P.M. College, Delhi University, Delhi; Shashi
Prabha, Lecturer, DESM, NCERT, New Delhi; A.K. Bakhshi, Professor, Department of
Chemistry, University of Delhi, Delhi; N.. Rathnasree, Director; Nehru Planetarium, Teen
Murti Bhavan, New Delhi; S.B. Singh, TGT (Science), J.N.V. Sonikpur, P.O. Trivediganj,
Distt. Barabanki, Uttar Pradesh; Madhur Mohan Ranga; Lecturer (Selection Scale),
(Zoology), Govt. College, Ajmer, Rajasthan; K.G. Ojha, Associate Professor, Department
of Chemistry, M.D.S. University, Ajmer, Rajasthan; Puneeta Sharma, TGT (Science), L.D.
Jain Girls Senior Secondary School, Pahari Dhiraj; Delhi; Manohar Lal Patel, Teacher,
Govt. R.N.A. Exc. H.S.S. Pipariya, Distt. Hoshangabad, Madhya Pradesh; Bharat
Bhushan Gupta, PGT/(Biology), Sarvodaya Vidyalaya, No.1, Shakurpur, Delhi; Sushma
Jairath, Reader, Department of Women Studies (DWS), NCERT, New Delhi; Mina Yadav,
Lecturer, DWS, NCERT; New Delhi; Swadesh Taneja, Ex-Reader (Life Sciences), IGNOU,
New Delhi and M.M. Kapur, Professor, Retd. (Chemistry), Delhi University, Delhi. The
contributions of Pramila Tanvar and Ashish K. Srivastava, Assistant Professors, are
acknowledged for being a part of the review of this textbook.

The council is highly thankful to the India Meteorological Department, New Delhi,
for providing some illustrations for the Chapter 8: Winds, Storms and Cyclones. The
Council gratefully acknowledges the valuable suggestions received from the National
Monitoring Committee in.the development of the manuscript of this textbook.

The dynamic leadership of Professor Hukum Singh, Head, DESM, for providing
guidance in the final editing of the manuscript and extending infrastructure facilities is
highly acknowledged. Special thanks are due to Shveta Uppal, Chief Editor; and Bijnan
Sutar, Assistant Editor, for going through the manuscript and suggesting relevant
changes.

The Council also acknowledges the efforts of Deepak Kapoor, Incharge, Computer
Station; Purnendu Kumar Barik, Musarrat Parveen and Satish Kumar Mishra, Copy
Editors; Neelam Walecha and Muhammad Aiyub, DTP Operators; and Randhir Thakur,
Proof Reader.

The contribution of APC-office, administration of DESM, Publication Department
and Secretariat of NCERT is also acknowledged.




20058 Toeod  TBTTOD mﬁrmaﬁoda OZ0D TRLIRT Uoweoda
THTBRBR, S0y CUAINDE ST ABET . — T3¢ SOnscH @m@
wGﬁ @N%wm 283, 7 BRFONTY 2019-203¢ 33687 AITQ 20ORRLIOMET.
eﬁog ng@m mé@gswm& ojaz;mw:agﬁ as&cs, DT0B, B WFY FW
mqsémmm ODOT  [RBOINT.  BOR,  YOTF msg &0o8 mz.ﬁa@acﬁ
BBPATACR, JeTToN DT°.2.0.8T°.8. OB TWOLLONT.

20053 ca%coﬁ: TIFR) 31 IINT FdF Yy, Deold.
3O30HT), ReVIT WVZTINALRONT ERRROYT.
TOBTRT QOBOOT FOFONTR, BRFRRPRZ.
TEFATAG TRTTIN TIFWTD, SLTVOBARTEFIT.
m{gﬁcﬁ @apw@@gﬁ 3O ORPINTTY, WIDR)WR.
OTIT TITYZT ALIODFTON TY BIVJIINOR ZOZ FOLAIY.

SET, BRI TRD  PITUZ AFHBZIINCR SRS
SRBDY.

ORPAY (| HEIRD, W0 p LINIR  IDBRACH  BRCTFHODR,

© ed
PYTRRTTD.

030D BRTNT WM zapa; TOOSRCTS.
mﬁﬁ@od@e 33@35553 O] @aﬁ@m@m

7S¢ 3TNEOD @m@ﬁ wdo@Nﬁd@ ©903NF3 Ao (Integrated Approach),
TETZE QO (Constructlve Approach) Tone ROTVPOTRIVTE GO
(Spiral Approach) R¥a), ©¥BRTGANT.

D, WeBITY @mﬁ;@ DY TOBNTY0Re 0DJAN @:oragzﬁésmﬂd. amﬁ;wm&
BeBITV AFO FeINFORY WHRT AT BT, LFATROT BeDITY  0DIBIY,
NYMN03, BELIEB. O TZFO IOINL FPTToNTLIeR. 33 TIRRIOYS
DTON, TN WLRAND  LRRFNTI), SSREBZRNTOZ BV TTROIN,
WLNIIBNG 0POT zapa; Tonw mm;sérmab& VBN ¥BFZ FOJERTRNT.
wdéw*:geDMOaﬁ W08 WBIF WewmI 5@@671@;33& ©WOBNF BN WERTONT.
=3 wcﬁ 9RTD) waeﬁ TACNO0T TUSBTNG. WTBSN &)m@rmﬁ T ONeed
B3 Q@N% wjad%mmﬁ 3&@@5 CDUCLN N303 4OT3T a;;xmm SRCTN
BREATN mcsm BODZ, 553@(3




@mﬁgd BYDOIPNTE DEFF 0T BO3RENSeINOR e:stséé QeBR)TT
BROT &m@d TOTOINTR), JTRVWIT OPRV DB YVTOTIHBNAROON
©IONAT, e‘bmc‘brmﬁo zémwwémﬁ BIROF @@3@@?35 eﬂseaﬁm Tonw
,2)5 @ijwc&@o@ﬁ I eplars! %rira%fea COVEDR W] @@emaﬁ@m QBT
83 TTRATS 3O N3,

3-39% D) IZLPNTT 3IEOD TROT QTRHFN aagﬁ Slelelilowy)
30IPTFON BRTHBOZ SRWRT 83 TTFTIIT YOTIEIONT.  TOIRENNO,
BT BENTWEIFNT 3B C3RELTVTVONFNTI), IVF LI STFL LWOPFANOR
ORY BRAFDIET ) FRCTITHII), VWWRTT RVT BITY  FOZRTI0
BRE DB FRBIe0IoNT), BIFLD ITHMITVT 0T JVEFHORNG,

me DL 5%9’35 THO0H  ToRd @ww@mm NRTTYOR,  FJoreds
epl e @m@;ﬁm s Uc)w DWTY 56’956@?\ mm Nc;os-éﬁ TOENTY
ojoﬁﬁ)ofmﬁ B, ﬁwéojam mwm éa ws@zs@ Naaaojyori@ 20T
wwgu% 30 faerosﬁofo wmw) e:seﬁo:bmﬁd

3 TEHITD DTHE Al Tone 383 Fek0oINT. ébm{ag 3DFOIN
HOBLCTWOONT TONRL ITF TYRIF OTTOS o0 33 TSATR) ARTHOT
TIRO0DN, TRLEFTODOTY TR LFOVRTL B4 FOIYT TR, AR, YOZTOTRILD
33360?5 %6605 ama;ﬁ@od méa egf@(’mlﬁ@Od dwméﬁ/&mmgéﬁ
Neérﬁ@é& ‘gﬁéﬁoéed

33 wGﬁ Nﬁd tARERlelcte) w%OﬁDOCb@ IBIOAT L0TWOST BeNEOD BTA @ﬁ
waéw%@ﬁ Noo&raeas% @@@@ﬁ@ﬁ msw ao&wwm TDOTT&oN m@cﬁ
mﬂ@odmbﬁ BB TIT)FFB, AIOTTON TNOAT mdﬁaﬁ BIOF 838 TITF
ROFTY I, 5@3‘(&5F§ %335371@;53 AQRETT. é% Caoky gswm I, ovRTY
0N BT NI 55%@6 mr‘b mﬁrwsrswm& QBT eoas.ﬁo.va.ejoﬂw.
xo:gp, SRTVTD  TONN, & mﬂ@oda VOTONINL QUL BT, T TRHET
6@33%371%3530\ DF AIB.

. I°. zﬁmmes@e‘{%
wésm@ws QAT IBT
BIOF 38 WITNAT FOFFH(O.)
Boneedd - 85




<B3@ w0 BN >

2f QFEF. SorTeEec’, BNADITTWL, FFEO TFTVS, TIRNRTY, T,
RPN LR, DRI BG.

08 W, TeHOS, BNDBFIWD, FWEO PTG, K9ow  WIRITY,
dT0 TR, IBRI RY.

3¢ & gEhedr, BT OFTD, TFFO TTD FpE e, | YOS,
ROTORPT PORD, NWRL R,

4. eEhd DwOIR YLTRGRCH, 0.2 WmREF T, ®..370; KSonUATL.

e DTGP, AT OFFW, L IWFO  TT  puE wwdewd, 3L,
ROTORPT ORD, WL RS,

TOHCOFIL :
TR, O .ET°. TRnoes; 8 SR, J9TpEeg0 INT, HOnURTD.
@0, . . WRLET ¥R, TPORTOT(IBF), BROLENCHE JNT, LORURTL.

W, . QT NHBT Py, TO0WINOW  (AVF), BT ADF. T
BTILTRLON, LORHRD

OB DT SRNFRBES ¢

3 TF.OF. AREROTR, [WAYTT QTeFTIW, FDOFEIT TITYIT RO,
230RHRTV.

¢ AT .R/ERNRCTT, QUTATICF JBT, TIoFwT TTTHRE FOF, SoneRT.
FOODFBRY BOBRCRITL !

NG . BT, FORDHTO0, LOOH FT/ONT JTFeF TP, T 83T TITYT
TOTF, LJongn.




< QWRF/ ARHFAONT NDTE, >

QY B TEIDIIE w¥R DRTOITY TIBeD WY
RTR T, IORTROOT A, XRZONY YTTWT. VBB
BI NG, Feded AFRTIT. BTT IR DO 030 JIJEH
WIS, BT VPNEI LY IR, W8ewTY RONLATIT. e
OTORNTR, LOTOZCY, TOFPRT ©BJH B TFRER,
ARRODN TOWBLFWTIW.

BHeD W Wt IT BOPY T[INOR 90T
TOTBETOTVT. %@@a&e ©WED  TTIT  BWFATON, SN
%@aj;aaﬁaé Rotcio - TssTsenlolat=nlel ATl éﬁ%&ao@ﬁ lan)
TpewRFUROOT  WBFATIR  FOFP TJASR wwET  AFOI
BRCNTT. VBVQINY TOSTIP IOy TJNYR wvZT ande
QY DOTR WARIT. VT Toe TOIREMAFE,, BRI, NOTOOONBYTATATRY, LTI
90 @m{a@ﬁ@ﬁ @%ﬁ%ﬂm& ASRISRINN] @7135&353. DY Dedod mdéémfmcl T0deDA, FTI,
338, BYIITD, OTTUR SRR 8 _ATY BIRIR GVIT TBORWIVTE SRR, LTJ8, YOIT
BORHLBODNRTT 05y TINRTEZY VB[R ), weond WD @ STRENENL SR0BHOINTVT.

©B3 BIOD Wewd AeY) AT VI, TINII, ARWP)T- P ©BT JJNER ey
NBORMRT-VRNGY SR BTTR, WER, NARYNTT. TBTY BRWAT WeBIFNOR
DRHFNY DT TOOPYR o2 TUT ©O3NH %@s:’jad)e Rotcie) é)mét;brﬂ@ﬁ TonR égsaﬁ
BHITOONFIINTUTOR. * ARS8 zsmmsénm TPREARPIT I0ST WPNS FOZ0OBRTI),
TBeD DY WRABOR P 3DLIVIOD, 3D, /LR, WP 308 RNY, LINROR
zsmm@mm% BEONWA ey SFIT RPRFTTITY0De [PTRI R DOLRTIZ, IR,
QeRT BT FOTONT, TOORTY, BRUY WRBLIFTNTT, VPR STODR. Jezy) WDTLWINTTY,
TPRFRRVIONTT, B4 TIRIFD) QR ms% TR JeBOTZ DOLITR, W]

@egﬁﬁ@m& JeFe [RTFLEB BB Aoy IBT FOTWOINYT), TDIFER 0L
I, FOT. CIPPYTE DTONT VPONITY WJERFS BRBELD &€ BT) T[T TR
e, 30 FTOTLNPOTRN IR JBT FOITVOINED Qe BHTPONH TRT POOBNRYN0I
RIJFTONTWTW. WoIALER. B8 FOBOINTI), IWRPRST T NN T3 T T
TODSR. BRRTPE, BOTLEF TR am@ TN IBT FOTOINYR), TFLD @B eR.

DR, HTPLIODT), Vexy TTeD THBY RTROR B3 FFTOT DPOFY, THLIWIOW.

i,

aéwmcpwa QT 3T
BIVFLT TYFTVRE FOTH(D.)
100 ©&8 TrFo T3
WIB0BO 33¢ IO
wBongnedd — 560 085




SR

DTHF/ DWHFIONT T,
@msoia 1

IRRYY Fpewed

e.—améoda 2
TONYY TpeRT

@@éoja 3
DSOWOT mg

PPN, TTVIND B OFEND

@cpeéoja 6
gPZ WT ToTOONAT WBTRTHAL

@@5033 7
BIOWIOT, WOORITED 3T FOOINTVEDT, TVENY TBOHOWOESS

e:oqroéoia 8
BRDIAD,; WMIND VY BWOTWRIDTVBNWD

@msoda 9
=R

320 BRCS
Q




1 |==ne0 e

DY WINPT STO0R) @3?35555 ROWOTZ, VR 6ze ITNECNY FAETLND.
TOERF BT, TPUEDT, BPLY, DWNT W) DIWNWD ST/TW T3
ROT, BRW FOIWRD. STPTT B3 TWINYD, IJpeRIA (nutrients)
AVTDR. YY) IR, TemF, VB33

DY BVEANYNR STITT WTJFE V. BANWD IR, STITRZY  Te
SOIRORBAYWYR). BTT [TPITIH AOTOZ, TRENPR AW | WPLY. &P
RANYOT OPWO AINTED, ITVE WAYOT ST/ITHI), JH@DEIANIS. doen
BRIFDH W) VLN STOOFYN TFIHON WP | TTWETION  FRNET),
OROORAE.

L1. B3RYQ Fpexrm QISR

QeT, FWEFD By T W) DIBWNTR, YTAERENIBHOT FeMoN BTHOT
SO3WORBRYWY BEANTOTT TR T[T, QWG LNTOT 38y, B[AND
oPNT DIOT BOFTTBITES.

TPOCTINGD  22eNS Tex amm@, TORNRYMOT TeTT gOnny TAN
WD) 0T FORNPN L3¢T0T TFONT, THEONLO AOTTE VCTWTEI. 2,0 203N
TR0 BHOIVB ) BeBTY T, w@%é@%ﬁ%w QOT=C JREIFB (nutrition).
BeANE HTYRT  TOFPENPOT T, BTOTID, R 303@6%%@%3%6
o‘DQ‘OS%; IFpead FpeRr  (autotrophic nutrition) S| (auto - FOE,
trophos - Fpew). ©zoom AINYR IPBeexE  (autotrophs) RFOW
TOONCRTOITT.  TVEHNH 3, BPYS 9T ReANWD  FZNRPOT  OIWOROY,
CTOTRD,  BEDIRNIS. ORNONR ToeeRensd  (heterotrophs)
(heteros — ©¥33) OIFIR.

IRAYY Tpewes 1




f)ﬁéﬁ%ﬂoé A eﬁmdﬁm%‘
@ouod?x% EPONEN THeD

BRANGY STOTBI), SRPOAT TLFIND 2 ISRRORT 20| Jesy
BN FePRTOTN. BTOTR) RAT DY PRNNTYONR SOIWOTOWTTION | WTeo
30y PNNYY =PIR? AFNWD IR, BWIBNITOW0T  BFPIWNYD,  Ien
wcédame;%gﬁ? @@ﬁ@ém& Sﬁéﬁeﬁ 35500 ;303700F0 TOATOF NPT BeN mm‘ogé?

1.2 Ty ToZeS — IAAYY wT SIROBT Tich.

QDBNRLD RANY ST TREVESNN: ST 00T, 2D TR SR
Be0TSeR.  DITOE  JeW WP DAWMD | L3eVNVOT  &edF3?N,
RENPR  TOMOSTOSPTIERN. | TRYODYIT 4 TWFD BT I 2N
e BYIT Zeg TOPNE _TROT LERNETIRE, 88 TOFNH HoRedneanvor
ABTOODOLTTS. -85 . TOFNOT TZTOGNE (stomata) SWIL [ 1.2 (2)].

230TITRCIND

BURRTRD,  QYANOOB BB,
Q)  JRCBTVND. TSRS L0 23CNY
Bexy eéeed (cell) ndow) ART,
FLBRYOT TBBOIPNT.-RTBBEBRIY,
BRE BIFITY [F AEITLIOW. O
BEANYD  FeTY 2,08  BeB[ZRESROT
DRBOLSD.  ReIdeeTy — dee3Ped
(cell “membrane) 002 3WTT
BAVHRTOT ~ SIBaNB. TS ug 1.1 Besdee3
BeBREING  FeoTTWY  Begodm®

POV AF DB WOWT TWICNIITI

(288, 11). 3pe3T; (cytoplasm) 02

deedodosx  (jelly like) SRDOT

SRIONT STOIOLT.

i

2




e3eT, FOOT, TOLN B ASNY DPRVT TINTRETDT ZRYINTOTT
SR NY (vessels) FROT AL I DIWNAL OSNYR "oMordFO3PRHT.
TPORBND @@odam& BTN BT JTOIT JRNEBD, B SBNIEVC
RANYY SRWNY ToMoeddoDd Wil Aesy WEoed 1189 FOIND0,

DN 3RLBRYPSE (TSTOY) 0L TATITEIFEONTY, BRHOOTTEI. ARODFS
BIEIYTVT 3FOP), HRWEVERYLY BTN SN FT0H [RWIT. 33 FEOI
TWFD" BT T WTI 00T STITTW), AOFEATEL) LFFAIPMOTT. BRODFS
BT BTIT FOFeRD IWOIMPTOOT WY, Wy3RoZeIW (photosynthesis)
AWJ/H (WG = BIRY, FOFERB = ICROWPYI). WETOFeed  TFON
STODLD BREBRQPLT, BRODFI LIH, PWFT FWE & maa Qe VBT
QOTD JoTY SYTREROTWER). AW LPRWOD AT 20T mw @oﬁaoﬁmﬁd

RAMYOT  SeOIOIPT, APTTZOI BANYY STITT TRTITY Nogéoﬁgcéogd.
Goeri TPTBIOIN DY WEANONL IO Mo BTTTONT.

TEHOZER QYT LRI 20 BBeNT QTLFODT, Vesy 3DTRFWYT!

BDEFOFPeTd TIOH AYTW CBRPYT[E BTOT BRTRNPOY. WIVSCE DY
BeARF WP BIANWD IOIPOAT STHODI, TFTwoN ©HPw  TTEFWN
OVOORAT.  RRIR QY REANHD  WVRIONW  UBITRD  SIET
DEFOFERFEONY Y0BIAIPIT. D3FOFETT YRTE LBRWOD e Wews
QNS MWBIQ.

— —
TRORTD 3




| |

RENY BRI FAT 9IT TAW FPONNTY - TATL FORMH L) BAW
SoNE QoL DSFOFRF IWOINTT. TTVLRCD AFNTY LRTOBRE JW0T

Bw 0T 5@5@4 3BODED m%sosa ABNVIS. 38 :sxém;eg zﬁaééxoéeaﬁ%
IBRED DA TOOBNYES.

DEFoFeTwD  TIONONY  FRETHPYT TROVTT  ASNT  ReTIREIN
(288, 1.2) BRODFI BFE3IY WFT BE @ DI JTI, YOTCIRNABHOT

TERFBHEEF NI, BOFeRITH (8 1.3). 85 THOOODZ, IYNT FWLITEOT
DROT TR LTOTR.

FOWE D cééejédc? + eV ARODES B¢
~ BRSPS

> SUBRFDTWET 4, SR

FTBRCSAD efcieleley

(R) 8P v

TOWEN BRCINY

%J
ciEL




B8 38

3, 1.3 Tydnodemmoilgy 30003 13

33 TFOHONY BT WHATOIRMIE. FOLIREBTHHTTH ©0ITN T
(starch) N TOBIFICINMTH. DSNTOYWB VTP BALEFOFEHT YVOLPNT
ROWITZ), ARWIITT. VHTP IRWO TULRF HTEF, SATOITT.

MBPOR), TS TP BOTN 26T DSNOTOT
3OR) RANST), DL ADIAVTS. B8
REND  BREY R ITOFRT  IVRIHONC
DOZ VORI BT/Z LICNRTRH.

23eTedF 1.1

DOBNYY 39T WOTe 0e80D  DTW RANTZ), éﬁm&@% 20TT, 72
NownY 50 3FS0NIR (2T TFHBLROD wINR) B, ASR,0TH, RRODFS
BesIQR. 63 TTNIONY [RATWOZ HTBH FANY SN W3R TOeT
SBR. FOTOINTD, 0NR. BATLY FFLONYE BOTWII, 3-4 HINTIIR
RBREORNFBLFIIOR ) SN YT WOIRRT TOE IWA. I, DETBNTIY,
SREEFLNFTTY DDA,

BATYT ASNTOR BRECRLYT QWIT. B, TTWET 0T, O B
QT WOF BN (pigments) TAD WRTD, WTCTRAWITH (B, 1.4). 33
RSNTYORR TS BOFeRF IWOAANIT.

3k

3RAYY Fpec

5



133, Ly(03 wighe o

BRYNWD UFm A0TAOT ©ITNTYY BRYTT | BAT 2B eI (patch)
NED, dexy srmon SCRFWELD. B TRV %5@ (algae) Yo WeANY
239EIR000T YVOERNTIES. B |ONED 0T BATO WQTIII 20T, JeyY
PRLINYT? BAT, WEY QT BRBRYSINID), ©F TRONTI. é@@ﬁ%ﬂo
BRE T,SROFERBOR0OT T, BOT STOTI), FOIWOXERAWTS.

BRNLO FURFTTELF TRTITR QBT STONY FOFeT.

RANED TD3FOFeRED FFOPOD TRRVT TLURF HTWEEFNTDY, FOFENDTS
DOWT), VY BINHe, TOTIBRORD. TWLRF[TWETNWD FWFD", T[TWRET
W) BHRINYOT WIREOLIT. TPEE” B ENUYNTOTT ST/TT AT T3NS
BOZERFBODY | By | YWIBOIPIOTS. TS FpLea N JWRRT  BRODTVT
SPFIRBWTTOINE VAN, TR JWARITOI, HYOT JRWINHITHN?

MYONY IV TRTT JPIRRT® TETTWINT Q0WTI), FOABHRY, BTI
33 JBRRTOD, FINWD He0ERYURTH). DPFIQWT AOFF 28003
WV TATT AT I, WIBWY TRTE TODSFDTN T VT, =edn
DRNE SRETP. RN, OZLOON BN GOBRNTN. IEipRT o
R TEI, 66363 eI FEORRTI), BRT Ay SRERBTWTVW. 33 0e30NY
RANYD QBT FUINAROHON I, JWHRT OVITIONIN, TPTRINNTS.
S0ZTTY BHNRWD FELed” FBY QNT NI, BOFEANERYWYR).

o

T TV




1.3 zxéﬁe;eg BBT TP NPORNLD

BRTRYS VYT FOF) AN,
¥R ST/ITDR, FOFEARBRTTOTY).
UY TR WIONIH DI, T,
STOTID, Ien wdm%@%ﬁ&d?
BIRTT T TREENToZ0dhe oIH
BAMD  Sed DAL S0IW0OT
BTOOT WS W9TOORITOND.
O TOIPCAT [P APON
(heterotrophic nutrition) 5534
wERBEWTS. W 153, Secd.
TED T odcHoZH TSR
TeER/N 20T FNTT TOT DB
doudne WY DIZROTIPTIY
Doy BREDEQET? QT 3R, &3
(cuscuta) 02 FF, AW ioNetok oy
TRODY. WD WS ITOH
RRLHOT %@@ SHTBR, AW
BRDIRWITS. | Q) | ededen
WYB SO0 BHF-BIgeod BX,
(host) OT/DH. =350 FFHOE

W 1.5 segeon ko) e smﬁé&(@mc@aﬁ@)

YVTOING FRETINTI), 6%633%@%‘3%@6360?5 BAR, &3 552336 TTRRWOOW (parasite)
RD[D. TR W) YIT TWEINWD BRT 20T 0e3ONY TTPTLOWNTE? Y
QWS Wi} SEReBY B HTTT BT WWFA.

I3, T3 e :imi 8N, e =)
BABNAYY BRTD  T00ROOWNE? @omwm&
SODIRIL BT WODRTY.

TOPNYY, VI (F3RB) AFNTR, JeY SHCRVIT VTP WPYNT Wi
FELTONT? BERINYRY, WK we@%}%m?%w DY) VYNNI, a%esér%%@%ﬁ%w FOR)
3%71@& QW WHODTT VYR BOTT AAND TR OP 3ed usgmﬂcgdagd
w8 1.60QVT FABI), SRR, BRVODOTHT TWIRXN HSOH  [IITVF LT
GO, TRWOD  LIDONCRTY, 3VONWNY PO :ma;dwg ngs%ﬁmﬂ B0D

IRAYY Tpewes

7



BDOODLPN TRPYRRORT. BHWOD wePNTY BT LT, LREHYLD
BRTLINYN. S0WY  D0FBRNTT 3B dew3y) AFTOIBRNTL. TRWOD
2O FDTOITTOE  BeCOFTANED LTI, TRLNTH ) $¢83T  BeBTHII
TPETIN LeOFOIPIOTI. $eWNTRY, SWVF VOTH FRNTI, §¢EvT0 TR
(insectivorous plants) QWB[D. YOIT BAN Ty LFOINT TEIIOT DR

R a*j;amﬁrﬁeém& TWORTE VT mqséé QT30

2RBR 83 RROTOTYTRS.
SBRENFY BROINT,
ET0

X

TRTICITON
63 16 Teed Iy IooEnERy,
SROTITLT IRVNT
1.4 dpB3Jnsh

BTF00 [PTFLNRTY Weotdng FBPLONTI), SRHTIVYTR, Ay SHERTTOW.
IMOTY, 360 R PR BRIOINETVT FTT ORI e L3FOINT
%8 (umbrella) ONOSTOT | ARINATTY, BRT e IRRTWIT (B 1.7).
QWINPT 2TNTLD O3, 0S80 TPERING @rﬁééébcﬁ, W) PN, QOB
TEOINTE DOLITR, | BOTLBO3REED.

33 BN @@eﬁ%ﬁ%&d& »en

TERERNTS 0TI, PO

QRTIR WODRTIS. VRYNOR TRENYOS

COOMNPY. BREBRJST VVOWFTO0T
(a2} (32} o

D TAD  AIAYOSY I, @S

)
0ZeRBOWOT HT/OT ZCITVORTRTH).

%g 1.7 wrowdcdh mmEes’
3R¢3 TR et BSW wrowd

2L @

ry Q2T




2380TLE 1.2

BRT BRIROTI), INNERY, I, VT,
QEONOT T WPW. 2-3 H/NYTIN VP ©TIT
W00 TONTOT ZeINLD @ﬁ%%@@gpwdﬁ aﬁz;sﬂs
3ez32303 ﬁ@@d@@. 35 3eIND 2P, TAT, IO
w0 23eT 03ToF)TIe 2ENTYYTWTOW. ART TIF3
OFT IFFT DIRTTY 33 FeINYIY, QeBR. DT,

QETR/AGT), SREFLOTIY  2TOWO. HEOHOTH 33 1.8 B3Ry et
QPN BRI BR0Z S BIBBROBIR)TH), BIRZLH, HOC0Z
Qe IRCBDND.

8 weanen ddcogned (fungi) DWFIL. ©y L8eToNTE) ST LFpeRey
DTOTTD, BRODV/. ¥y BRAVOT, TPCTINTD), 2OTRWITI. AZ [
BRTOINITT!  VRDAOT DN, FRCXBATI), TWRWERNE 33 Lpewees
DOTY, 3RYID FpewM (saprotrophic nutrition) IWIH. 8eLE] FpewEo
DT WWRORT ReANIR FRBEAINY (saprotrophs) DT,

Ry DB ST BRVRIPITY B0 FONTITR QTR YOLTTIOW,
BERF, W DB YT )FRNY eSS 3@ BALOFRW BYOINTH. HIoOTY

o\
DBeR BOTFFNPY WIDT 37,
RAOTTT BN DFAROTY

}é@eogm@ow GERDIVCEY oWy Bafelay
80NN JTeO mé;ﬁ%ﬂmé@.
BEMOTY STROTNRTIWSTARZIN

Zen R%Né@@%ﬁﬁ DOLOTI),

BRT EROILD BIW woNRTE.

33T, eeh BRONH SDe0THOT
TOBRROTBIOW 2 i), SLATI,
2RAR Jehzs. 3oz
FONSNTR, BT YVOLNTPBZTHONE
DOLVTT), PO BT WODATE.
QWERF, W) WeadNToBT SDOPED
YOTOIRENTFT. BT FBNAWD, TSN
BB F[eIRTY 30 dDeoPRD
BREMNTT, LVOENTIVRTH DO
TBeH BeIT. 0% ééeogﬁ%
BEXFNYY Beme WBERNIORSS.

2
o2t
3
&
1
3
-]




O w33 WD IWNTI, TOWTPIR. A, WINY 3VOPRYOTMI
DTDODNY W7} DeY T, FPERFTI), e,

$DOPNE WeLIVEVNH TOTWITON MPYONYTT. T3 BT 3B L3NS
BAWNY e WmpN ¥y BRYICIREOINTH B BT0IT\. I, [AND
TOYONTOS TN dgﬁwmcﬁa @omdaﬁaol BN AR FORLBOINNT?

3Oy WM LN WEDRITH WD) STOD  Tene  TBRERINIIY,
TOWERNTS. 8 FOWOPE BTWERT (symbiosis) SB[, YWTRTTHA, 3O
QOFR dDeognsd TN 3edNTY TARITH. AFT) De0TF, LpeRINET,
LONIT DB wEY FI0IPN S0P D W) DT BPERIATI),
LN,

3y RN (lichens) O FTOPTOMHR 2eANTY ERBRJT TROLTVT
3P0 D) ABBEERBIT 3De07, LPITIN AR, SV STO, e
W) DIXNTD, FTOF, WBNAIT W) WTF FIWN | FTIOF) STITB/IY,
S030% 300, wBNATH.

L5 Jpexensd g BR YRR wmmdgE?

riraz%d T30 GNMQJdﬂ%fZ\bQ 86363 JRONTY TTDRTI, P
SRCLMOTD WYY, TRINTY B WVOBNIY FRWIPTR, Ve SRCBTNT?
DB et WIRWITTIOLNT TN mg?

DR WWB) TRETINTIY, AR ms;éaaod LeOBRWTH Q0T )
3OETVN0. STOOT FFBY LPNY T QTN DONBRTOTT. 5&3.@&359
@WNOC’DW "?NUN f&@@ “"E’J@Gw%ﬁ% d»rirazod BB rirawdmf@daéd
:osés w@dééo&m éaéwe)a %2035 e,gfafwﬁﬁ@é?\b 63@%3@% Nemaﬁeﬁcﬁ
@55630&36 ﬁ@ﬁ @ﬁémd TRETIATI), m?@ mzﬁé%mﬁ RANTSI),
aﬁeﬁxw&m mag wdraeﬁﬁdmﬂcéw&am.

YHOTT_ LN FOTPITON BYT TFWOTY JBRRT VI, 0e0BRNI:S
0B AT TEERRT 3RTT YOLRMHTT. MYODNY TS T[T JERBT
IO BRTABNIFTR, PWFT FBT FOI, WISRNIFWY LTIIBY BT
DT, mwoi@m%'&ra%md@ DOTR ey FOEHN0. ITNWY TRTTY WZYRYR
SJPRRT ©NBNT. ToMeN TANRWLYS T RRLTNY Fedd DPT FOTIZoDTY,
BYRIT.  Felece)cdEr (Rhizobium) 02 TROI RBEOITD  H9898TOT
SERRT O, LeOERFWYTD T VTR, FONWY THTJZ, TOBSFHLYW. ST
3)2ce0000° AP STOT FOIWOFILRTW. STOOW WD IR, wiwed, TR,

2@2 W) 9T QEY FANE (legumes) 23@@5@ DRI W) BRNON

10 N

;
ciEL




SPRETOZ, LONWIF. ABY JIWPN FINRW ST DB SFODBJI),
LR BCOCIPNRT WBNATH. Lt By ITWEDIBI, ITRTH. T8 ABRCIIY)
3BOR WIY DTITRF DN, QBY  FRNTI, LBIINT  NBY 9T
SPIRBWTOING TANRRLTNY WITONT), TR [PBLIID. BT L3eTTIOND
QB¢ FANVOT JETIND.

WNICT RAN %fgfa@e—”&%ﬁ% ROWITIZ), DY 83 @@503353@2 3DEVN0. FeTO
FOTC RANLD TT2TOOUNH T BRVEIND. 937 23eT BeANYOT T
BRATDINWTHL. STOTHN FZNAWD D) QT TENTT), WBOOWATYPTYOT
DUY  TREPNYI), TOLpeTBATON  BNeFTOICONT.  3eeTO  RATW 4N
TTZRETINTOTD 0wy TBEPTOIT?

TN JTND

(

Tdpests e D e dmogenss
BReBRQ” EPCRT BRL AN
TTLPERBNED SRORED BRBV3D TPeRT
38330 TOVBOLOR TSTOFNWD

QR FOATLHHTH

’ . W 4 -w

° DY WEANINMR BTHOT ONEDT ) VTI), VPN IR, BB
BTN DB JBEBIHM | 230TT TITBONLD WERERNT.

° TIL BAND WIFOFeRd TIONOD TVROT T BTOTITY, Toe
ROBLHABRWTS. VR ATPCTINL.

* AR MTOTH AN TTOXOOWN. &5y e33T3e0 AANPOT STZTBR,
BRTBHNIS.

®  FTOWED cééejﬁe@f, Qe W VARNYOZT ITY ToFONIT a:gﬁm&
Sﬁsmﬁo 8TC FOZCeREBN mﬁo&mm%m@ggd

o BRCBAYY, D, TWFT FWE @& W BRONFI BB 9R)
DETOFeRTB ONBITONI.

* DUAFIBTTFNTOSTT FOBeedr TOTOONIT WANWD  T,IFOFeRFTOD
PIT N0.

*  IND/FANTIIT FRETRJSTIH TPTIFTODNT, SeOTRHWIT.

TANTD PR 11




&
* IZ DI TRIINIWIT S[WNYOT 93T SOCOPRW  TRETFODZY,

DEREANES. vy dedERn.

o 3OF) RAND DB 20y TN BpeRBON  9IT  BEANTR),

VTOOWAN. OYNTT), TOTRETIN DZ,T/R.

L.

e:omézm?o

2.

S

(1il) ASAD @O DITNCD ITWRT TOFNE0.

BN STITB/I, DB z’)eébmﬁeﬁa;z

TTOTOOY W) FRLEINT [WTJED BIAIBI), VK.
QSNTY LT3 a&@%oﬁa?n& AeR) Jen TOCITVNOY
BAD FRNYY S0 FOFERED TFOHOD AOYH L[TH ERQ.

RAND STHIOT_OFPAT,TOROND DOWITR), TeaTwssny @BROT SRC0R.
W B D0W.

() T, BTOTBI, TR BOZeARRTOOT BAT RANTZ,
DTV

(V) RANPOT  BOFERIOE  ST/OTH) o¥obw(J]
AONTIONTY)TO.

(R) T8 BOBERBODY FPTIZODNT, LBROWBRHWT [eoF s

(®) FZNAH NI BoFeRFToDY O, LIBRDIRNTI
=02 VI, VBNE BIPRTI.

FENTIRTD), BROX :
(1) 30703, BRYHCFTTT BEOWEYT TVOTW TBROVT TTPTOOW A,

(ii) genide ZTpeS TR,




10.

11.

RO YOITTI), MDD [TPA
(@) 3RR, 8 facjﬁé VOB T,
(1) g@—-"gaeass (ii) JTOT®0Y
(iii) 8RS8 (iv) ©3Feod xF
(D) $eWNTR, LROINT DB IVET A,
() 330,83 (i) oR=eS
(iii) BPBNT (iv) e

5000 - I 39 %Jaégpaw @oswm‘i FO0 — IITY QW m§ (Sletorai=Yolelalat
JRODA.

oo — I o0 ~ II
ReBR{He” 239,803
SERED TWOTRERBND
3AR, 8 BRBAT
TOEINE N

BOEINE ZTIRVOW

TEPIN FOSRNTY HO 0T, BINTF Y 3F), D0 TOSFA.

(i) W3ROFeRBODNY, FoWFDT B3 & WRNBIPOTT. (FO/2F))

(i) 3R, STOTJZ, THE BOFCXRIEANE FANYI, FRTFSINTITR.
(B0/2R)

(iii) Cjoééxoge

(iv) B30T

03 IIH) LT V. (F0/SF)

&
Bobhg) ATBHO THACHIB BEOIPA BOBSFROTIT.
(R0/3%)

B
X

TINIRRYY RO QVZT SOA -

TYSTOFERBMON [ITIWTONOT FWFT FT WO, FZT 03T N
LYSNTERNIT.

(R) Be0BrRex (2) TSTOPNH
() B BN () TEND

BRRT PR 13




12. 3$NIPNYY %O wST BOX :
FOTOWTEINOT TOWF D C%@iécsf@ma RAND [0DTON APYNE BROF

LYBNTERNT:
(i) 23eoned (ii) oo
(iil) TRMLL (iv) QESned

13, WTBGT) Tea) W) ITFO BANEI, 66363 BRBTT BAVIDINGY, 28
B3$O3NTIT? BWOOT 653673 BTNT DRVIRONBE?

NTOZ 3O - wWen[edBnh Ty eegINW

r 4 A B - e

. o3

BDOBTYNE WNRO mﬁrﬁ%% mﬁ;@od?p& éﬁm%.ra% 3, TNTT DT
TLNI, SNRERY, NTY, WPYRY Fe0THOT AY PTIZY, TZOX IRCWD.
ATW ASNS  LOTBROTR PONBD, 3 DPRANPOT BNY, WY SeXO°
$TRY0T HTTE (288 1.9)

&)
X]

ug 1.9 w3nogemrBeh ATHRECH,
WO ST IJodeen

[y
o
%ﬁ




$9NS SeFAEE (website) I Do BT, LIIYO

RAT, 2 00T 5 DINYITR BRODFI B3FITIR. 20T HS0D BT
W) JOYTT  genng WDYS D[IVADTW, NI, 8 80D Fed
ORRBY TOeE IV, HTBER PNNY FOTWOZTY DTVTUR I
QWON? BN AVBIC @eﬁofnmol éﬁcﬁa%fa% DNTT T, 3000
WP [WT  gPNBI, 2-3 OINTBIN BEODFT BN ITOR. By
ORRIRBY T[0T IWR, I, DETB/NTIY, DWOR.

QI 0T BETTY TRDWS AGT, Pewder. ©Y RANTD), Ten
BPRTYT QOLOTI), DegR. AFNTDY, TR B3¢, T THBY_ TWWET
B8 TNRY TTWEOWY, Tert AONOZATYT DOLOTI), 3OWBRY,

QeTR), [IZ, WA REORT), LBFLY TN R. AT, TOSREN T, VETBRTY,
QTOA.

www.phschool.com /science/biology_place/biocoach/photosynth/
overview.htm

AN RRI?
BANOR 9B DT, TIRNDBOTT, ARORNFT TYI WITI, LT SN WBIR)
QTWFINTY L3FOINT3S.

((%l
A
3.
| %]




) |empineg spemiss

BRSO BSFOFeced TFODOD TROT ), BT/ITBI), T3¢ SOOI
STT TRENYOT AW MWFNY Q0TI VY 13 WRedTY  3OSTLN0.
TN JeTwoN FANEDIY, SNW OFw0 FTTIO TRENTI), INT WVROT
BANOOT ), 0T TJHOINTH. 30 TEPNP BF, DI TIRICIBH,
SNFHR. DIHTP AOTOZ QU BeANITD I, BT L3¢, IR Torie
T)loB WRTWINIT STOTT BNTDNT QOLOTZ, BOXERSY, TFIRED, Fpexrdoms
Jpexsng emssé, BT AT T BeITY ¥TT u@%oﬁasﬁ LERRORTITT.

YTOTY) TOFY FRINT, WENHORTET D0LOTIR, ) 63¢ TRS0NY
3OS0, VYN, BOXERYL TONER, IR T BPR.

L.

2
3
4.
5
6

TOLRF B TEETTOTH STOTH FLIN BOseor TRNTIND. 38 BANTIY,
Toniodoe w@é%)&ra%m MPNY. STOOT WPYNed FTY BANRTN mmm%ﬂgﬁ.
BT FOFELRF (FWINYL  ROY  TRINRTON @&3%37&@@%@6%& 23eLor 30
(digestion) @I

0-0-0-0-0-0-0 —>» OOO%
oo
Boseeor [Ty B3¢ TDR

2.1 8TT FeTIOH TOFY) AFOINED

S0 FeQRBV LPSF) 3¢S ded ReANTY YT ONTIT. EeDIHLN
WP TN TN FBNT TR, SeNIH, DT 3, 9B, TOFY)
TREINY JeoeT HTNW TOOWON TV, DRRNTHN. TLPNTOTT  TOYNED

16 DT

C
51

0




T05y 23eL0IPWB TVELNYTY, VRIN OISR, FOF) BOWOR TN ),
BET FeeDITET AEY BTOTW TENTRY, ARCR SIS,

23eDTEE 2.1

39 BRWTE TEINY STIT, VT, ACDWT  AOT  BRYD? Y
NIDIAT  LOINTD, BRWE ERCHITY WIOWO. BRCHTZ I LTI
STO0 REWID WHPONNY TEIOIN QTN GVTOINFRMLITIT.

3ReT 2.1 $T0 BeIVOH TOF) VGOSN

Tprdod BT STOTT B BRIV Ao
WARITOND
QI
)

TN OTY DB

& [0
e
Aog

=
300

(BTOITYT; WNOINVTYTI; (GBI 3B POMVYT,
LOBRPD, 2CTOTZHYTD AZ0.)

&ﬁ C2TO ZonS

TRO0NW” FOLIRF LT OINT MEFWTNOOT B[ Fwd TEINTD), IFSWD SNTT.
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2.2 BDIDR cSeD 23eeor 303

D9 LIVOWO TVROT STTBI), FEDR, WIZ, BeFy WIRERLIEI.
w%m&ra@ézj UTOOT  WOINY  BROTVIORSTH.  [eTT W STOTT
Néoﬁemm@docﬁs QOTIVTITR Ofxrae?,éfo@em‘? RCNOH BT (buccal cavity)
@od ©80mRN  MTBHTTY &raéommw QY BRIIJOD VNROT  BSTT
MBS (8 2.2). B3 %@%ﬁdo:bo‘)a 3ed 23ed gNNTON  QLTONFLITOTONG.
(1) 2020 BTT (2) WFFE (3) =3 (4) Reg B (5) DTTYTY RSN
WBRWITLE (6) HTWIT. AW WHY DEFFT B[RNE D0 VIR (BYH?
QRY LONND N BeearTes (digestive tract) SMOTT. DT LPNNAY TPOF
SH0 TMITON WTT  FWIND APOIoN  ReFFIOWES, RET DB
Reg T LSRREBNE OWIeH) z%ese;meé% TOWORAT eroerod~ﬁo® 033639
fmc&@eweds no{nsoss BOTOD h’o@mfo 23eeor TANTRY, Naméﬁ fa@mfo
Slespleev No%mrmd DN, FOY w@s%mf@ﬁ wawérméd Becor oY SWleH)
WTE FOWOAT §o®mfo 30@323 300 z&cm?oﬁms (dlgestlve system) @mécﬁ
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| wete Homnms. ©E®
| T8 WHZD, SPCHLDEIE.
) QETPROTD NN ‘“céza@d‘)
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3 09 deesciess. S
CTHTRSNT DY &T'ﬁwi)
o WS Sdady B
PR RETOIDNTLTOTD
DOLVTR), LWRABRY,

D63
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|
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U 2.2 TRTTT BerronIR®

2ILF TOYT DN FPINNYY STRTR) DTMOST DOLNTI, &1 @@mm%@s@.




OB Ty RO HIT

23P0N0N DPVT STRTH) BETTRYN HEVST. TBeTT/RYN STT JeORT
BIohR T3 BeI (ingestion) TR

305y [HENY HOT AW, TR VTRIBRET  wif PR IITB0N?
IBOTHONY TR/FWT JRNH IFINTH. 8 ST00T DO | [HE
TRONT  IBTF DT, BRIV, A[NER Toes Tepnes (milk feeth)
DTTL. B W, TRET TOTT, YRYNT WTIN DRWB TN 2033
TN (permanent teeth). ¥R ReR[I TONFOT QTLITOW /D
FRFIEY BFT TYS CRENLOTRN NI, BRENMW T,

DR STITBW, BYIOT 0IWOLTIRN, BN FeY |FEY BOWNTINZIZ 3.
3 T LARTIYNT T BOTPVENY L3eTROT (258, 2.3). I, TLINWD
SRTAEY DWTFONT), 3e3EHRT TWONF NI, JTE LAT. WY, TZOZ WININ
¢S 23e3 JRTL BN (233,.2.3).
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Q. %mﬁm& 3RYOWO. TR SRCRBLOT Q. 3RCTITYIOT  TYDY,
BOF A, zme TRNTTY, QEBR. DT, WPT TRNTR, TOBIL RO ameocs
TOTIIOCNB? ReRT ©PTD BRT 20T BHRTI, SRDEROT &, TP WY
BV0T) WIVTELD ToNR zéoz;s@) m:»g OO0 A3 mpﬁmm& mwo&@eﬁ:’ogeb?
PYT BNONLY NTY VTONLD 0IPT| TERN  YUTOIRENTONIT DOLVTIY,
TOTLRBOWD. VY NDIATI), 3oeFT 2.28¢ DI,

%m%% 2.2
TOS T <O 309323 .68
FSTIIR SN

OB DRI I
BT B

W/ W TOOIIT
TN
BRNOINT T T3V
TR

COCOTATI), FWAT COCITIROPNRHD Tz, woONYH!. BTTT  Hoed
CRCOTIHT TOTORVHWEFOWITR JoPi REE? FORLROILEED 2,

3eDTLE 2.3

AT EE [ BWINIR, ? ?

SATVIRY, VPRI, W DI D

RO TOSFR D WIRFE  wom ‘
Bed OBID\ /08, D Tpewd | ¢
3 00T 15 (DR BNONVE, 20T — 903RBT RR
WDBWIR,, OI P/, Tos. DTBHBR, Qe
3-4 mL Qe Hedd (B 2.4).

&N BICIROW T ©odReR’

TRWERT  2-3 TINGDY, AR
TONMRD TR, TIYNYY WY
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W1 W), ABTOOND W) STFELOONR WWFR. CPRTE (saliva) & JFBIY,
REJNTTON DPWATT.

SPIIIATONY m@mmd BWROT @Oﬁmﬁw%, LRONON BVHTT  LOWHONY
3@9mﬁ§ ©WOLBRORT. VI TNOLPNRTY BBOZTONT), LIONOR DY WANTI),
BLOTLTVTINT. TOROD ToOPRFARALED DOTD AN RRE? T [IVSTOBED
m@ﬁoﬁn@ol NTOIRENTZES. QBT BRTZN SHITBZ,  RNOIVTN BT
BRTZ COCOTABI), NIJT[RELD TONR DVONLY FTIOD  [PWIT. 9ONR0D
DRVT STOT  DWONDZ, NLATED. SHIOT 3¢S e3ed WDWNII), |\ T,
VPRBLY THORTN TORODNYI.

28 3RF> Tz BoIFD

TTRITON S, tRo0PY W okRrEsE. %
ST WY TOVFTTTRY. STIR, STV, 30T

e Ty W WRCWEHI), | FERRLIOTT

TORTOTF IR BCOOTPALY  RANONY IS

BIODL  TRTOPIIOW. | wry)  S0WIT o
STITTBOS FFVNF, BDAHD DR SIRAFT,

NG [PWITH. (BREOTT  DF0T | YD :

53¢ ORONT, JReR.) SR APOTHON /%
BRI, TSI A, (288 \/25). a8

2
WOSBOH  (tooth decay) B/, 20T [

»
%
BONF, FOOIPN QTF, 88T [SPBOTT, QW a
903, BLVRCT|Z, YOOERTIRTIT. 363 3 30DNY W, 2.5 TOBFONT IO
T SRTLSeTNTOW, WosSeeF, 1%0E0R, B0FY
TRACODNE B AAYIT Ao TWPFN wosgojaé& BN FOTEANTONS.

CORTD  WF UFm DT I I T QWS (dental floss)
(REBROPIS” BTOT BB, IROMWPTTN VB TYI WG, BROFWVIOTT
DIERPIT NLTOTT DF)D0T DIFTW LPOCIPTIRL T T, %m%masesa.
BE B0 STOTZ, 0T WPT LIVOWONT), OIOT  WRFPILER. DITT
BTRNT, VPT 3RTONT ST TRTI, LVONSRYR TOTLIVTT.




é@ﬁ@&e@wxddg 3T, GTOON TRHTTORTT W0 3@6, QeT) %meusm, z‘.’)@@‘é
TTT VP NOLLD FITOF WIVPH BNLTITR. ST/TT TN TTTOFTI),
BEReORTON T8 ITBT OGTOMIRTR. TYRIoFR) TOIFTOFPHOT TFBRCTTHIN
MOYONT)Y, SOLRITHF. YW VI YT TIFRYB. STT oY STT B MY
2.00¢ SRAFTY TODIBREMTN. ToMTT  BTHTH) TOATOVI), @deéﬁa@d&a
et BBRLRTOMIZT? BHTB/I), 0T FTONTY 2.0 ToY T BBTTHOD
YOOI TYRTPFT WYOWRY, VVPIT T BTOTH) WITOYIRYR TREMT|OZ
BRI STOFOND BTITON TVATIBW), TPeSATT TR QAT FIWOZ
LRI, ass&@% T30 %me QTTT.

FONT  23e0[E3BOD  DeOT  ToIRONY 037 THRORTNE m@ﬁﬁ&ol
FOTI B0V TITN.

23eDTLE 2.4

L aynvQ T303e0nT T e WIITOODTY, SCIPOR.
i) BT uReo ii) VBN YOLF TR iii) VOWTH
iv) %S 30T NS OTwe TONOTOON ATA.

2. mee ABTRONES u&gp ssgﬁ w&éﬁ@g SIALEV V)
33, ToONRCDRY, "FeTemoN BeTLDTOT TP

3. 8 2.609 3Bpc0AR[0Z mIRod KSed e3ed
AN 2300IT [IWO, WYPERATTY, LwOTLOTDN
TITLD BT (tooth pick) ODZ, LVTOILENA. .
B3 THWOBR, BRMBLRITRODD, wwndeenr, #3206 fzﬁ;’;m e

4 Ao, G0y, THE DI B DEFENRY CooHE, s
SO0 O3 mrﬁé TS S[ITLD ARTIVOND. 0T Y, AHTWOODT,
3o,

5. B0 VY MZIAFR, WINWERY, ©I0TT 88 2.68QY MSF A.
83, WBVTLFODD, VI3 ATTOONAROON PYTTIRBEF A
SR

D9y OB BTITY W3 T¢ (foodpipe/oesophagus) B, T3edRIT.
B 2.2, IR, UJTYRY) TR W) HWOD FRNG WFBR, QTR)TI),
FOLOWTOTIONTS.
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Sevple]

W 2.7 NegROND WRTE
PNGY WaPT' O

VI TYT  PIOD  WOICWOWRN, YHTRY B WBORITT.  woF[eooN
33 z&@ﬁofm STBTYS 0T B, |, YWOERN eﬁmdsm SBD DTN 3%303d
(88 2.7). 3o TR, ascﬁd@ eﬁmdwm REBOBI famﬁ VT, mo@oﬁo
SeBTY BeTh m%mmécﬁ QT SO0TOT a”necﬁ 08 TRAT zodwrmﬁm
NGN&Q@ 0B @CS% mmm 03peedR. B QWONTJIZY, QT TPER/ID m?p
é%%d w@ aﬁzSFN

essd

®TTY (stomach) TT REOR 0T WEOTOF &3 SO3PNT. ATT STTY)
BILOIRT J T AT, AW, SHITTYT ©T08 WNO LONHINT. AW 20T
BDOONY VT TOFNOT STITHI, BHWIRWIH. YIR0W BOOH TOFR) Y
TOT STRERNTT.

BBOT WHTTTR) W0oRT SRe, éc&ro&m@?‘ B WP BeeoF TANTIY,
AOWTT. SpeTOR), BBTT TWINRTI, d%msd ST08 Bed deaci@%fﬁ
Nedm BORY) /LB OTINTTY, éc&@%@@s@ @m@ 3PeN3T. ®¥RIR kITT
BRFINTI, efé)aeojmm N a’,eses-mmﬁo FOONE ATE & e TTODH BRI,
z%es@rdme;o @_a)éscs@ﬁ@;m& ROY TRNTON QBRI
RePBR S

REY- BT  (small intestine) AWTVY ATOPAXPN  RWIVLIT FOWITV
7.5m TRT. © oNFF (liver) DB FoeciecedTON (pancreas) NYOT
AOINTD, THONITT. X3 ©TT Y (wall) 0Bde T TANYZY, BRI,

BBTT DELINT WOWHONY VWOTH FOFWEZ FOT WEIT NOHOIE
ORI . AW [ETT VB0 BHRT NORHOIHNT. AW TR (bile) =T, FRATT.

TREINSY TR 23




CX5y) 2.0T0 TOW WHmo BCOTOZT ZdHee3 (gall bladder) T (283, 2.2)

& -
BONBHINTIOTT. LTTFR) 3RYS 2Becor 30HONY DTIT TwF DL,

20ec30e2eTTONY) WBTT FYNEODE FOBWTT F3eIEYT BRT ROHOITNTS
(288, 2.2). RRFDTEE’, 8ow) W) LPETNY e Dedeeeds TR
BEFR, VPNIR, IV CRTF, TOTSFWIT.

WO NV, OVPRT NROT WBTT ToODF

DTFTTOIN BReFIRROBD. 1822 TY w87 Heoes T C——
DIV DOV MIOTWCEINOT  TOORRROTBI.
LARIT MO ST TBNRT, SeTEI0N FOINRYR L '

(Q &

XTI WY TOP ZRTOB). WIOTIT AeT,TB00T
DOODTF RIBHEOLT TRENODT), WWBATTITWER
Sop®™, ROWMPN [P  IToARDY.  HID
VT, T B, Torte moresseney Re3T), (8BS 2.8).
RBTT LINT VENS IRCBL(33 TOTRZ, 8O
RTDTTTON  WRIERCOET WIRTLOT.  WIT)
FOR) @Cﬁ%@ @eiﬁﬁ@&a& epleinioVs

®RBOPY) STTBRZ, WOPWEB  (churning)
DOLOTI), WRIBLOLF FOWBEAOT/DR. BTOTBZ BReeFF AN Y TW/BI), BITT T
BORRYT. RTTRPLR/ STo0T  23ee0F 300 WA0TPr 0T I08T &RTTT B00O3W
REYBTVYT STOINTT DOLOTI), AT R NIVATIR.

O3 wWedr3 wHOy B Ry IS IYPenmm, SwRITI. @
TOT 2BeoF TR BTROT DY TUING  2ee0F OO, TJREF RRVATT.
TOBRF BT ND — NRTRCAT 5035 RTY FTTNTRN, R — BRYT S ma

m@emrm Tpee — wdBee @mﬁ%ﬁ wéwérémmgﬁ

ﬁsge sda%eg %003

BEDFRROW, STOT FTRYS YIODIHI/  TTIUNYI, SN BeTLY.
85 TIOWA %ed¥ (absorption) DT REY FOOYT W NI AOLTIW
I0VTVETT - SWINYT),  DRODT.  RNYR gy (vill)  dZI®.
[D8SRS ~ Q& (villus)]. Fey FRYTY B8 @%mﬂ TOONF WO DO
PRHIWOT?  BEOFTIROE  STOTB, 0T BRTLY ﬁaeeﬁ 0D DALFR)
DY mﬁomﬁ émméd TS QQF arom Clnje) Qfm@ al &%dmﬁ é%ﬂﬁs
ma ey d%m%ﬁmﬁ mewm wérirao@do:%d zﬁesa;riraocs @mdwa’n AL, ri@;

dseej ooeaéweé%gcﬁ oo@fj%@é 35500 wmqﬂrrﬁ@o JTRENY PRV cﬁe&cﬁ aﬁezﬁ
e3ed @Oﬁﬂ@ﬁ TOMOESBOIPTITS. ©Y VPND Tewg, WNSTT ﬁ@wea@mfoé&
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ROBeLoFr TRNTIN z&med%ﬂm%ﬂ%gd. QWI), TWONCFTEd (assimilation) HTTP.
BeBEREINTY BRI FTOORTVROON NYPIRCT, PWFT FW & DR
QTN DPRJIRRNITT. XRZR FZOID VENBOSHMITT. 3T YYD BP0
BeeoF RRYE NIT BT BRF TR, BF[eHRIT.

3% %

37 s (large intestine) ey THVNOZ WNROTONTY, WVT), 3R
Q. VT WEIPD 1.5 M IR, WWTNT. BeDFTIRTE STTOOT JeT) 0
VTN, LT BHT TS FTOONF. YOIT T u@ MDY, ACTIZT.
Sl @&wmm)ojo memﬂ wode YYOINETT. m@:@ IRy mdmdd
o7 &adm%@c&éd 9T, ;3~zsr§ (egestlon) DT/

2.3 Doy IR TpENYQ edesor 0%

TR, D, W) AQIT LY | SN TWEINWD  FOTRZ T ST T QBT
QTOBTeoN BNOINTY AWR)TA), DY NVIVQ TP 0959, LN TV, OIS
W) VT, RTTT LR (rumern) H0W TIOT | LPRTY xog&%%@@%gﬁ
(388, 2.9). vY BTH0P ©T Beor3oDR LMD, B, DB (cud)
D[R, DI ATV, FY, FEY  YVOBNTIN WoOR  WTPRBHOW  TTOEFOIN
OTI), WNOINTT B3 TIEODZ), W08 TR (rumination) HTYETP.
QOB TREINTT, T1eH TBT TE3NRY. (ruminants) OFR.

TR




93593

BORPRY, AT JETINIT  WWOJ, DIBES  [RIDT  WIBBI), P
VL NATWIOTN. &8 ?gpéﬁ @33 (diarrhoea) HZVTH. ARCOSAOT, FLOXE
BTOT  FeRIOWOT  WPwo  WRELFOOTLR [T YVORRWIIWD.  FHoTBTY
VTTLY WTFY W WIY TOB|RIIOT FOONSOIPNT. TReNy 36, FTHT
VBTN TRFEP0STEONWIOW. AT eNBY OTENY IHOOTIN  TRFFITOOD
BOPLAWTIR. STOOTW WSADTB/I), JOF FRLIDTT. ﬁécsédcﬁael 3083 [RBO
BT e 28T GOF) DT FZT TONE DO SO/TW IeT), TweN BN
BRTEERD. B3 Q0N TPDNF WO FTHFReTee e (ORS - Oral Rehydration
Solution) AT/,

33 TOLBNROR STHORR,
— =
TO03N BNON DT

$FRNLOI
TN RIRFoINP DY

= -

RFTOMRYHOY SRRIZ Dxed
s 2

YIQY  BeoBeex®  (cellulose) 100 2O DTPTT  TIRFTTeLE
xme%mﬁd. B, 230% %z@?@ﬁ@;oc;s WLV TOBW TNTY DT IIIT
mégebom ﬁméeﬁ.@m"@m& 2303 RN BTOOR mcéogd. mm?%dra 20303

TOFY) TIOLINE ﬂwéei@eme@mol 8@@?%%@%@6@.

DT, [BRO YTYONYOTH TREHNTY ey TRW D) BRF TV T
20BXF (caecum) RO Y TOWONOF TEI AW (8 2.9). AeTIFIIIT
30 RILOOIPNRWH STICT ARBRTOI), BeFFADTL. A DVFTY

FORWWRR)OY.

QEOTTT ey RNeFwOF 0N [IWHODTY, TROLTOT TREINY i 3OS0, LW
P VOO ON 555% VYT WIBET, FeEY VANV, OPYND STOTI, BHeR
wﬁm&m%@%ﬁ TONR z%esé”r%%@%ﬁggd? DBROT BBRTOTO STOT FeTZON

WEOIBZ, WRODT PNTY ey FACINN0.
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2.4 @NRTY ST0 BT T, WerorIod

ALY TRFT JOIY TOATHT! DTFNHECD ARTY £ 20PN
O BRCTZPTCN0T ST TN, DOBNT TOTFT 8038057, B, TO)
REY ReY m@%ﬁeﬁocﬁ 9[TOINL (vacuoles) @0 %@esgwédcgd (288 2.10).
DY) JTOITION 3T, ©FT DI PNBTY, WBIRTY QT B
BIOTLD TNV BTVT RO, aaz;:asmd (pseudopodia) Q02 20T T
W), ITYTOTH TUINTTY, BRT weDIT.

BRe3ée0Ty

32 2.10 0w

ENCRF)  FOF) BHTY £20 ) TEANTI, SNIH. STOTT DRI @déé
©OTT IRTSE SNTRINTAFD, STOT WS TRRTLIDTT. BHITBZ, ON
3ReITRIN SNBRDITAE. BT 3N (&He8 Txwed (food vacuole) oY
2000C3RMTT (283).210).

BEEOFTANGD ST TRTOIRTE, FNFCIPMHITN. 9P ©TTT  Bed
VIR, VT, ICY TTOFENFIN QIFRATE. doeTt eOFT0T BTHOTH) Feoeed
% CTOTITT. WL VoW, I3, B3YTeAN, TeTT TR, T 3R, xogséosmol
é%&%@%@ PUTOERENTTT, AZCRFTONT  STHOTR) DIER VRTWIT  BROT
TRTTDIOTTT.

STHITT 22erOF BONOD R TFOD T 3OD WTNEOIN DY FTEINTY
DITRTING. FeY TRYIY eV SToTY Tems 3e3 e gonnen
TOMOESFOITPI TR, VROV WTR,OHTY ey FAOINN0.

Zedived Koines

508 3RRI B OITo¥
SENISYOREEW] 3300 TRTOR 0eTIPeLBeTTOON
980TV LTBRET FNTIE
mosoﬂe%dsa NRTOS® ébac;mzsmcﬁ




ETH 230WBLY SNV

2R0VOR BIBI $TT ReW B ToRW TS
ACN e oRB LB TR
SSMSTolv) TOLOTEY oplopierpielalatod
23ee0r 308 oRE DYy

DRBRES OJITLY Sploplery

QR FOATLRTW

TOINTY TPEWBCOIND FPERING @71353, B0 FHeBZON (VPIE FB
BTTY VTWT WHBODZ, WIRRORTIT.

TRI[T ReFwOF ON BIFOW Weedr ¥ DI\ NORPTITER, wIRRORT.
2eeorTodRy (1) LveI0N BTO (il) VI TIP (i), BTT (iv) ey TV
(v) TRITY BRITRME BRT BT, DT (vi) MOBHTBIY,
LYTMPORT.  RCFTANTDY, BRRW| (3N, Becor  ROPNRTYOTT—

(i) <PwRTxR NoR. (i) oRgz (iil) SoexdpeRedTTON. RITT 1PeE
W) WY BUOVT QE BT BIFTANTI), BITT.

STOT FESRON VTR 36T 3T BeandY TN

TRCRFOID  Fodesdr  W/IONAHNT), & TOTNYR,  WIMRORT-
(i) ©TTARS A(iQ)., Reearsod (iil) %edd (iv) AONCFTEd T
(V) QRRES.

LFBOTH  FRAFRUWETNY  23eeor 30O LPOWED  RITTY
STOFOMBS,,  PUETS  2eear OO kBTTY — STOLEMT.
DTS LTTR, ETIRCWETTOONT DCTIRCRCTITH D) TRYS T
FOEDED (23CE0F TR STO0T DY TIING 2iecdr 30HODT, Aeg TLEZY
TREOFTROATN.  ReFRROT  STOTY) REg  BRY0T SgInen
EeOBOIRTHIT.

%OV STITY TeX/T ARG ONNYR mm%mgd. BRF FRYIY
Qe TV VTN z%esas-ﬁfa%cﬁ STOOROT %oeaéojsomgd.

&eTT NPT 9T z%esew‘{m%cj $H00 FCRANW DOTRTTY N aplelw
BRVT DRBE BB,

&
2L

B




° Y SNTOTT TA, D), WOIONOF TEBNTT), DLV TORI
TRHND AT, ¥ HSPOT STIOB, Bens S0,  ON,
DT Q02 FRNTYH ée@@%%ﬁm%@d WTOIT ST/ITIZ, LIVONN
TPRBPOT VT, TOTeIoN RNONT.

° I, WHAUTOTNY BTIONNHOT  LWEWF) BTOTB), FBLRBOINVTT.
O STT TRTOICNY 2BeoF NS,

@mssr{eéa

L 28 5% 300 :
(D) TRFRT  Fpe/BOD  [ROD  BOIR : ,

&
R

() DDFI BeBEY 9303 BRG 190

0

(R) ©TTT e 30N IVAT| TBRZROT Y/ =B

SANYR, wBT)LIBRE mmgﬁf ) )

(R) Reg TRPT “LRFPIIN —Au Q0 TOTD  BTYTOST
SURSNTI BRODT:

() WLV, BF, | STOTIN), ~— L L ONY 2BeedF AT,

2. 3$NI WIBNO B0 ABT BO, QO TTONTT IF), 0T THEF A
() LT 2Becor 303N, RBTHY TYTOLMTT. (0 /SH))
(X)) SOOROIN  BTITIRY, | COCOTATRODT HEOILD TTOOD  SRHWIT.
(B0/2R)
(») 2BIREBH) 298 ITION LITHDI), SHBOEDBRHORIET. (B0/3F))

(B) OB TRB TEINED FONTOT DY), 0NN YIe 30(7535@%’%%5
TP B!, Y BRODTBIN RNOINTE. (F0/3H))

3.7 B9 \BRETT TSOIROW WTE FO WWITBII), (v) WILWOT THEFA.
(D) 302 HOTREDFION Y WeLDF RRNIT.
(i) %33 (i) oow (i) Beg TR (iv) BeG ITH
(R) z%esa;rme%d BTOTHOT VT NN AP SCTORTT.
() %8S (i) ©IF¥ (i) Rey FTOD (iv) TR W
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11.

OO — [ T IRLWLI WoINT, ™Yo - I Y BT
WOJNARODNR JRODY :

1
2

300 - I o — II
STTE FRTND 2ieeor oD LUSFNEd
TORF BTN BRYT B W NRTIT
PRI R3
CICIAN CENESOSOWLY

@gﬁqémﬁodéea‘n? OPND QW DB WPYNY TORFVIED?

DTTHR) 2 YISOTPOTH? STOTT O3PT  FTFe3FR, WEFFRLO &
RAT0D [IPWITI?

DODTOOT BeeSF ALY BT, GHT OB ToROT TRESAY OB L33 FOTO
TRRFRBEETT APV, TR0, ABE, TTTCIOLNDIR, SPA.

SR NYPBRCATIOT FFEO, I AMTTN. 087

22eEAF TOYT O3, PNz BWTY N0k

(i) =TT &e0F
(ii) ©TOTHI, BNOIPT)T

(iii) 239,3¢OCIPRTIR, FRLYYT

(iv) STo0T BOoFpos 23ecaqsodd

(v) 0 g

TPCRFBONY  TDVF, BTN WWLTIIVT 20 BRCDF ) 20T
BIVATI), 20T

OO0 — I SYOW ©o3RFI, w0 — 1T FpF YOINLODN BRODA:
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3. OSoF° () 8@3?@3%3371@; Sheple)
4. BeFRA@ (B) BN
(Q) BNFBRODNT FZOAT BRTOD,
B RRPROZT.

S3( OPLANBT, SFOA TTWOFIZ), WNOLT VRTY ACTBORNT. 3$NT
ROPYNER), YTO3ReNR, BT IBRI, MSFR.

eONOT BFE QTRROT WOF
L BTN BRIODJYTH. 4. BPNTIT.
2. TS W, Y. 5. QBT REND FeHBDNPOT &3 VWIS,

3. BT HCTOZT 333 6. DVOII a'ira@ioﬁxacéda RRTLTIT.
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A
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LORIOTON FOTWDROWD.

U’eﬁgp%mﬂm& zs@r%c@ood
D% BONRLIOTT @omwa‘xg

30D WPRTR [ FOT.

-2

i WZAIN FTO0D BRBINT?
RSONOT wbi

72,00 NRBV0B—RBORL) HFOT

30N 66&%@66 NOP VT D,
© @)

8

3 D [ | © c) Qe 3 o} 130)
M | = = ) A > & D &9
o A % | & 5)%% 3¢ | © ¢ =
o)
N | =3 :i & © 3 | oo | & | e
Bl || 3|8 |8 [ [F
AR | [JIe | D | D [ D | &3 |=F| @
® D |8 | @ 8 & | m | = o
Q@ [
D | BR|D| S | D 5@ Q[ D[P
R | D | Be d& VD | D[R 3|
D | ® || ™| Gl & 30| o
R | @ | g9 oo %w IR & &
ages 30T — 23eDTEIB/AH B ) LIRND

6@&@3%7@: m@'damﬁ bALElop!
WRYNEO WIVFT/I), DIWE A 355063
VT, B8TT mma‘%@ﬁ &oeried 9Q?

POTH YOPL LRTR 92§ ATV,

ARRCTPTT MPTOD?

45




4. Do BT, BROWINEL ITHeD VLR, VWY THWIRONN B[IRTOTL
BRETN. Y VID FIT (FOJeZ) TeFHOD B0 Wi WONTORTI),
SPT. YT &R 0T PO QL WTIT. DIOT N LTI
3omBRY, ‘

5. QB (vicuna) 0 FTREEOIN YOFZONT, DI D0 THEAR 2.2
TEYTD. B3 TVEIOIN DY FOWWDIT DOLVTI), WVONR e TeFen
PP BW3Re3 (dictionary) ©Fm D3Fee3  (encyclopaedia) 3
TTB.

6. FFNT TATTIEINGD DTEEWY, 30 DONANYY ©IeE T Jeod
QT TIOMNGR, ) WRYNY BT WOSNYR), TWEFRIYT. Q0T
RN I, 200NTROON WPT STFTRONT Heed ALFLY TJONI R
TONR B8 TIONNK DB WPJNY BeFT WOZOD LOINYRY, QegR.

7. Q& %ééim@,s VFTD YTYIBI BP0 0WD AFNRTIB fam&@de ZonTQ
TION ©FPTD WENY M%ﬁ@émel DO, BN e ey w3 TEONY
(DY) THOWTOZ FESRTEH. [BRLENVD PINT), 38) IR VNI,
2,000 ST BeRoNY PR, ¥ FIZT VT VTe AFT AIROW A
30 FSNYY, SNy OJYNT, 3IOR, & BeRoNY Ts. [BRWRURT
TOONRD BRIWDBHN. VRN BROW’ 008, HTBRBF STV,EVIRN. BSOS
OYNER SN, STIT=N o8, %@3@5&8 eT) 8@%&3%%&& Slevn}
BOMLQAWTIT. STT,HBOFNTO. TeBHNTI), 2RO FoNBH e
SIAD) m@oﬁaaﬁaol WHR)!

VIO NIR, B3, LOSATI), OB To3ERE,

(i) Breegodndmd TRy Begonds OINY FoL,

(i) NRRT BOITI), ILTL INEROR OINY oL,
(iii) 23¢aa RITR/Y, TREFRIPPILY INTEROT HINY 30335
NEOVAT LOBNTT), ), IRee® PHTFEY oA,

AN, R

BONY B0 STTTY e :FY e:sie@ommﬂ [03T 0T3F) WUOTE m@éd@d.
Sinle} mé,z%er%ows BONY @335:_60:)3 m%oﬁoab& aec&gﬁ RO YT WONT.




e

4 N ]2
&9 AAYNLS

QUFSON WENTD), TEING DITFT IYNYOT SOOI DOLVTI),
33¢ OB Ay TOSWR0. BIOH WM AT, ROT  TWOIOT
BRBOLH DOLOTZ), V) SYDTVN0. BOOTY [0TOTTEd BOTONTIYTT, o)
YUFZOR WOTWPNTI), POV, YVFFOH YWPYND T, TBeBID, zﬁaﬁﬁaf@éﬁ
aﬁmﬁo&a@ R é@.ﬁ? wsacs GeKlewy uééﬁeéab FOID f&a%méed faefg) S=on

30300 @53?55553 2’0665335 z’o@m mamsn@ﬁ %oé 2’0@9% SIEIow
wéém;b DF @rﬁé @o&) &3@5@ é’bmﬁ VOETONT LI TIT.

QIR BEMPOTY  TIOD  wFR, SHIOD OIVLPTWOMIT. | Aesy BHTNS
QAR 0BT 3FI0D WLHBIOMITE. et PPOBY TN TZOR L¥gRRTY
RBOH ODFRTOMTT. WO B[R WACIPNT (BP0 SOTRNT 02T
IR Beri IOINTTI? YO (WA DT, WIOIPNT WP AT, OTINT
QOT 50@%@@%@53 TOR? VOBT TOR) @%ﬁ@ﬁ 83 WRONTY YWITRTI),
BOWBRYLY TJoey BODIRPED.

4.1 Q2 B, 0P

ST, TTOOT  WeBITY  wIeT | TRATW, wERIeD. oPNTY oy
RACTRNTT T 3O SOTONTIZES, T LWAIPNTOZT. WOWINT SEINTOTT.
Qe FOTPBEN WERB FOP) WRONTD, 30eHF 4.189 Tl IPR, VA VP
QNPT TOSF A

24emy 4.1 @ VAT BT FomB IAWRD

IZoneh Beplod/SoTen 23edNo /02 03RT
0R BB v
23559, SReITYT 2303
BEFTT
LSO LR

WIBY WACTHT TRRTIY, BOLLER. 88 BFPTD L3030N
WRBONZ, WIRTIN DPTBA.




30y IWNRP VACIPNTT, 0P JWNW IPNVIYTZ), Ty TS,
30y B[N IR, TOTZOT T, WACTPNTT, 0T TR N 0T3O
33, FQNTBWHOBR AP SLHTVRO. .00 VAT WEROT JAINOT T
RAOTPNT DO T SCWREINFTD BENR? TRVPITON Ty  VRONSTIY,
RO R YOI, BT sm@ 35933@35 DT, am@mag? BOWIDRO3RCED.

23eDTUE 4.1

TORTY 8F, TINYW, SRNERY, VJYNTRY, &, W DB 2 20T MIFA.
S TIONY IeFeTT), B W TTONY WA ICTZ), Tos. 2 TWIONY, WA
Tore Bedeo, ITA.

QT AT, %eg NNV 5&:-’% 2ACIDNYTWOT 332335@%%@%

ug 4.1 BAP FRIACY AT, TOeFWRT

BN @ TPION 0IY IV, AR, B WTY W TIOD AOIY WO,
B0, 2-3 JWTRY T0IT 2 TICH 0IY I, HTBH FNTIY, WEDN O,
(288, 4.1). I, ATBH FAPA 2.003¢ 030N WILIBJIOMOT)T?

2 TRZOD e YN
e \@ﬁéﬁ 2O3VNT.

DTN 8eTIEIZDP” DO

20T TR WITHNTOD WP IPNTWOH DO SE[IRFIALY Ty
O3TNOR BBE as@&sw@e VTOORTLD MTFNY DOV WRBRT MROTOROT
BOTTIVITT. FOTP, T WBRCH TRETITIT.
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TOMPTT O B[ARY) AWWON DT, WACTPNT OB, Ty  Ben
FOWLROINFTN? TIWIT m%@oﬁo DRT 2wOT DIVAVEOD g30de €Tl
X (temperature). TVTHI), WYOINT FPTRC TTJRRTE (thermometer).

4.2 TT B3NN

QY  TITTRTTIIY, JRBDVOT? AW, DLROWTY WA WFw
O3POTRTWIR BT WOTHN TITHR, TITZPTTOOT WIS [SPRTI, SIWWERY,
S, TemT mmm ©9P$0INT @wmwswm décséecﬁ: ST m*e (chmcal
thermometer) DI 563

: ¥ '3!5 J! 3?‘|37I‘:':*E:S |j 410 1!4‘: I4El ‘C v\ | Wi
- g S— L

U A2 T 3eed ToTIRTT

8f{ 10

ﬁédé%eojs mwmmws{l ééofbozs LR @zg@%o‘:bod waeg% SRR,
ﬁécssz%eoia SODRITB ;mé WY f&g@%@ am& ﬁeﬁodsdmol 3eQ TTOWO. deszsé%eofn
TOTRPTTYY) 28, 42803 FOWWTET.

dézsé%eofn SOTXVITRY)  SOTOT, (AROMOTE  WHICD Mo 5@%0333%
TBRODT. 20T BDHEDY MBS 20T AT, mcscm:p& JRONT. MBI
LOVBCNOT TRTTT TOWTIT BRVOING WO ﬁsg ebeﬁoﬁmoo1 SRCTLTO.

TOBTIT 8 QN @25:363&?36, @wmmw@ @eg) JRTDR  DRCR.
SOTRIODTIT 2063 DTN 20T @@;éw%ojm @séx‘ogd. QTN ﬂQo&xf @eéémg,
«acsm& °C (8N ﬁezodmé‘) Q0T BRBIRT.

).

% RAIRN 8 4.2 TYS 0B w¥ETWRYY
OBRYTD, LTeeFoW NIRTO. NDOSJN
SACESLH WV md&m uéw@wi@O@J o)
QJCSRS é\) 0B 0T THeO BeAT. 94-108
@ﬁm wualo\w SR TIJeeT 093 I (F)
)35, QT BRTLD zmﬁ% DY,

BjBe0n ToTBRTEY 35°C 20T 42°C [INT TvTI, BFONVJT.

S
gl



WDHWLE 4.2
OTERTTRRY, MR

SRV IRCOESOWEESEA NN TR LmedeBomy FOO3RCD. NPT SOTNWJTD
OYE TEIOD NTW [RF NONY IRIT TOTT BIVIBI, méF%%@% Tonw
YRNG IHDIT VPRSI (BEYRB)NY FOBODZ, LTTIRY, TRFRTNAD 20T
BNODHT), BYTT OPNY IBH W VPRJINB. 20T FeY  DPBRIOIV

% = 0.2°C o, OFODWYT.

TECOD TOTIPITRRY, LTDTER NIV T TR I0Ened
* TOTIPTIT VIR [N, NI J0TT I TRETF ((antiseptic)
TRVOOOT VTR, SRTOLIER.

o WINT |NRTED  TOTTRZ m@g 35°C No3ewl 3R QD wrﬁ\
933335@%%@%&3@&.

¢ DTBRTIXH, P8 AP IOTY HRD WITIT DT,
LTSen (83 4.3 20eB).

o DTBRTITAY PBEOOOE WP, AFNNK) SRR TS .FoINIT,

¢ DTBRTIDT, BIVN TETIE WIWBEONT, LRTEAYIRT.

BOTWBIOTBFTRY ROROVTLCTT TR0
BRYOW0. FODY NI LB ) THWORT
2OTOTEOD), FET I LT BRTDO,
B3 0¢d BIRBHTONR TOWORT, [ey IR
WP, AW 35°C NoBow PR QYT
W BBEBRERY,

B3N ToTBIVTTER LOVBOIN TR0
3EN WIVTOZ | BEERY, WO WHT
SOBT THTWBRTTIZ), BRTINI BFSONI),
WOTRBRY,  Bde AW, TeTT /T,
CIRTROL TR, VTS DFRWS °C Q0T w3 4.3 Frseon svTERTIT, LoD
SRORLCR. TOCIRT DR

z’ome TemT ToB @;93 ROTN TNDRDY?
JNIRNT BT mmwé X 37°C. mmm‘i BWWRT  NITZINOW

immda@wmq N,
50 QY

el

C
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@‘w&'@oﬁm 3T, TODT ToTWw,
S KX

©YE TPRTW. BT DTN
37°C aQRoTH 2BOZNR .$MOTL.

QBETY 030 TBRCRBP ARROT TxedR FTTE Jerdpesa.
e3eDTe3E 4.3

QI FOY I3 (BIF 10) TeBT ToTI/IY, B,TBON  TOTBPTBLOT
DFOWO. VP MRVAT WOSNTR, 8eeRT 4.209 oA

3ReFE 4.2 3P SN TeRT T

s =3 (°C)

Y QYT REBT /FoTae 37°C JTIeE?

NPT TeDT ToXRP 37°C QYT VTVTW. AT B3O ézé% T IR
QTVET. FFTIN TRRIT; TOT 202NT WIBIRD, 30@35033 @6@@@503 BN
TeBT TR0 ToTNT.

BTBHE0D  TOTIPTFXW, TPITI VBT THTJII), VIR B[RY
BRJTONT. RTPITON BPIDI Te®T ToX 35°C NO3 IR @WHww 42°C
NOZ ), ANPRY,, &% s0R0TSe P5;B5e0D TvTBWHIT 35°C  doT 42°C
L) TRODT.

WRTIRNR LoD 0L BedReEd
WORT. LTI aﬁéd@%eo\’m
TODRIVDTOOT VIOTNRT T
TOTIR), 980D WONITZ. BTT
T} BPBDRTI, BReO IETW.




N30T
3

RPIDI de&mmol TPRTRBRA, 363 BPRTIC TN TOTBIY, 9PONED décjéz%eoda
TOTBRTTBR), YOTOIRENFLDT. TITRPTTRY, WIITY w0 50803 BN
TET YRWRTOOT T WTETD BRETT.

4.3 TARRNTITY STJRRTF

QBT [N CDESENS VENRDY) Tert wYoII3eN?
= m%@é@%ﬂ BB SOTRPJIINYE.  VOBIZ  LOTR
SOTIPTEFDIE  TOSRENTeD  FoTBwFIT  (laboratory
thermometer) DT, HTFL 83 TOTWPTTRZ, QTN
BRCOTTT.

3ed  23¢3 emcgesﬁ@mﬁ 3ed 2303 ,0e80D @wmaﬁsﬁ@@
POTOIRENTBI. TWORWS RTANTY &HOBT ORT ﬁba’% XA
58&0 @mm& ﬁ@%—ﬁ@% SODBIDBFLOT VT W BIDTTTO.

@wmwss@l mgemﬁ MRV, | QTN WBONWTTIT
nosy NIy K TTBI), HEFATNRY, TR
SODRIDTOOT WFONWTITE ST 2 mmsémﬂ
—10°C 20T 110907 (288 44). 35 03 dey’ BT 30D
TOTXRTITY W¥E, BPART 0eS0NYN B8 TTRWRIOTBE
UP¥E  TYOD B QPRI W, T, QOLOT,
TOWIHROND. TITEWITIZ), FOIPN LT 33 [

IR 933, -

B DIXTRTIBD, WOISRNDFHT  Sertod T w3 4.4 Zodsenzowe
a3n 3@@%@%@9@. TRT?
edmesd 4.4

20T WEFT WP TIONY Y IETI), "‘/\l
SRNERY, TOBIITTT LOTEOID B¢, B
TVEFHLITOTEOZ ©oWN (W, 4.5) HROWO.
SOTIPIIEY  TRTORT  BOZORT, TR,
TOTTRE POV xms&sﬁ 2TOTH3R TR,

e.—v@éé’odam‘)l m@ma@% =t 39@55@2 QTe V0T _‘.\:L,;f

IORECH  TE OOEORH DI <
= O %3 4.5 T3RATVTD TPTXRTTRNOD
Q0T TTT WISRIR, Teedy Beek. ROT BT, SLITT
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BTH0N  TOTHPTTII, WYL LNFIWT 0B8N e, Todeenzooe
SOTRPTJFDR, Lot WFR—

o 5.003N3de IeTNTY (283 4.5).

* TRTTRT OB TITIZ, WLONCTT TWOPFOOT DY WANTLR
BOBVLTI. TZOD W)Y TOTBIFT ONHE Tw3T0ETI.

(5] KX 2
TODVRIVDVTND), WERLD DT TORRNY 0L
X
3N WRRNR SPORD. &T

O
SODTTRITTOL BT Te®

VYINYY FTTINTON? VBT FTFT TTRATI), 38R, 33 TIN GOIT
BOTOBRARED.

3eP=3F 4.5

2,00 WeTT” WP NS Seewny IO w%aedm&éﬁcﬁo%@% SOTRIPTJFDI),
eOTY @O, TRTWIIT ¥ 5@9&% DTBJITR T8N, WTFBONT), MOSFABRY,
BN TOTXPIJFRI, JCOR0T TRTR SROWO. DTTTR  WHURTFOIIMIFYTIC
DO DWTHOT ML, DY) THTJRIVTTRBIY, DEOVOT TBRTINT I TOWTIT
L3 FIN BYOANR)TIY, MIRID0. WOTT T9TEITT JeOIYToONSe TR,
PO DOWTD, VWT BTF.

W), TEBT  TITRD), VYONLY TOTJJRTTBIZY, JI), LPVON0T  BRTN
SR VYZoDPJR, MSFIERYLICTONBD DOLITT, Ve FORWTDW. TOMOWT
BOSRENTIGY TOT[RTTBI, W V), BEBT TvTID, WFOINNT? W0ATN
BOIRERTVGD-TOTT[IRTFDBI), 33 YVTTF WFRPYT CIRENIY.

DT Ty) a‘oaé@ocsa TN
/ -ow%ﬁ; QOTON TOTTRT

WRBRT BRIRTO.




ddzjé%eoja awmwswm& LOCNO0T BHRTR SRR TOWTRT wa@gzjm
293O3NY WFHo NOFCINRY WO NY. D87

DS [EseoD TIBDIR, -
PO BT 2.0 553 — -

(kink) &0 RE’&D@CB? (288 4.6) 33 4.6 %décoﬁo TZRTF WO

B3 TFZ0WOT D vBodeen? TBZony, BroRT
QT TOWTRT Z)Jég Soonode &%O@QCS&Q 3@03333}3.

od

SOTRPTVFIYTOR mwsm@ A
SREEN N jelalelw WIS, Y
TOBTAR) WOTD NRWTOD, VTORE.
TOTRTB LHET | AT DSee300 A
BB OB BF, eI \ A
OSRSY mwdsws{l WPRTe VTS
Rue] TsnTIAD  (digital
thermometer) SRTOINSE.

4.4 ema;% SV AR )

BosoDd WeS VY eSS (DACIPIOZTR, AR JRCBTWIVW. YT
3030WOT LS BOCNRWE = BWE, T2, L3030 FeIOT  LEISONTY,
BRTINTON  APOT=N s%mmgcﬁ. QW BEQYMONED FOTEDTIC? T
QTN L300 SN0T BTOT TT3eTF, [MOF DHROSRMTT. SZOOT &5 DTHER
ROTHBFNTY GOF WAIPT TRII0T FEYIOD [N TOXNIT.

PP ROTPFNTYONH®  WOFF) ATHRWON WACTHT BRIV 3@@033
[ROR TOOINTT.

WOTEY B BOOINITH? AWR), W0 FOW bOdee.




238DTE3E 4.6

YORVIONTT WPTD FYEIT 2,00 BWTT RO QYRe  WTEIOIRT
SRETT TEIODZ, éﬁc&a%@% QT e 60T FOT) BELBNTRY, WOLR. VF)
AXRT ©oITHYTI (B, 4.7). ATHYR, WO &eéz’;& 2O0QR, B TRTODRTT
ROPT 2,000 DOONT), T AWANY IWF WOPR. M ITPI AIROW
3353033?\’)3& ToOWA), ébegﬁ’o.

WERT DR DToTR)?
Qey)  NEFL STORATR? BRTELD
0GB BPRYT? WBOD LN
RO DOOWOT  WOFR)  ARROWP
0N TNOFBBOIPMET DIRRT?

BROT WACTRT DRENOT
BRI0D  DON W BADTHOMD
TIODORT),  ®®S  (conduction)
RWVFDR.  ATPIIN | FIVRNATY
BTI FOBOWOT YO WABTZOMOIT.

* o
o

<>

33 4.9 SReET sﬁééod: SROT
wa;ad mMrms

uZ 4.8 QT IBRLY vy ITT 30

RTY mme;o OLIN emmm ZOOEN 2365335033‘? OO IVTED
W eﬁmacﬂ e TRAF @tﬁm wadzs 7k ad&@dm DY) JReRTIEED.
DTR B8R0TT MQ&@@?FE Nac%m L3030 00@603353 ooz':ém ﬁae@é&&)d‘)

3eDTUE 4.7

REy WeTD' WPD 0SNG JCTZV, FOCWA. ST Wid, TPRAF AT,
S, @maﬁs BROTOT T YVTFTEONT, AOMZR WIYNY 200D BLONTY,

~

S 55

‘ el



WeTOT WAVOIY ©H (VT 4.8). TP WIME TOTT VPN YIROW
BOODZ, TOWZRER. V) NVIVT WOBNIRY, dReFE 4.30¢ DI

&.@c%ﬁ 4.3
BOITEBRL BOITEBRL SREOY 'a&adozﬁo 3D V03003¢?
TR T /8L
SN 2353023 dRex T

3, WROT BWOLITIN YOFID), BOOLY W IRNTe Wﬁmwﬁﬁ%
(conductors). QVTRTTHA, WORIOIONTT, TR T T, 43R,V
DO TON mo,gam& TOORLY  WRTE. QWT TN ¥, m%masﬂeéo
(poor conductors) “UTPTBTEHN, TPIF, WD) T, YOGVFDOTINGIY,
wTeTER(insulators) T4

QT NI Y YO YFHOTBNED. TOMOTT QRINT TDROT WOF Ten
BMOF DFOIPIVITH? QBT Ioy) FOWIROILEER.

23e0T3F 4.8

2,000 BT YT A, INTIRY, (FYTT BRTONTe BT WeFT” WIR).
200 2 gericmy WO, 0B, T HORS HedR vFm IS 97
00T W HRW TOWAT [FIH [IRR. FPII QD PO 3N 20T JoIT
2,00 BRFHON WRVT NFTLOT FREVAHONTS® TIIE ONBELTFT L.0TD BTFIY,
TRALS TETY Q0R. HM TTYF ¥R O 2SN GVOOINT/OZ TDOWA.

D6 NBIT LOBHID), A, JRTFYIITY g{

WBON0 T, VTT WFBR, VA (3Z, 4.9). |

DT, TOAVATON L3080 VBN TSTT e
RACTPTZTWAITDT JeTd [0eSeIT. WFTITI
BE2TO VT FENT YO BT RN TWLATT. 33
DT, WAIMTT 303) 0eSeIT. B)Ds BITTT
QETO FYT WS, DY VTR WACTRMOR[ZTR - 33
TIOOIN WROTB/OCINTT. 38 DeS0D YOF TJAT
WRIBD, TORZE (convection) DT[R.
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mYoRY Spibsty et TRTTOMZTW? 03P 63@5@2 TRTIO3ND BRETVTTI?

ema:% 3BV WPON TRPOIN WACITON dm@ed&:ﬁd. 33 x@@wmol @3@3&6 oY
Qﬁ_ﬁ&b:b%d. Z3 08 MY mommgcs. FONT 23eN=e3F %2(55301 cs@qsmmgd.

23eDTLE 4.9

20T TV 20800, TR, zowaé 20T i%esodmaol &g@oﬁa 230ee3,
DIROT, BIBY LANO (183 4.10). AT, HTBR FHEH BTN WD
OLRDOMORYT? AYTOTT 03793 %ﬁ @as% DA0H BRPTRMST? Seried?

RETBEA. A, %671%30 NTBTOZ 23%&303)30&3 RTES ©03TBYTI.

183 4.10 HOREIOOT MECHY
oy TmT

a’beem) em TORB/IOOT MoPOIN z‘sfoomme’d @owwm NV, ejcj 003
meﬁoﬁo dmeﬁ oo@cs %ﬁ WRIOP @mmmmed 6556 ws@ ema ﬁowasmﬁde
fada@daod 29 m@oﬁm a”mmﬁzﬁ MONOS éaib a‘:m @@m@@@

To0RP TREINYY 20RAT aﬁdo DIRBOTVOOTRT WO DTBEHPBIY,
ORPIWTR. [ TROTY  HRWOIN AEONOZ  Fenzmon  WACTTRMOTT. LAV
TN HRIWOP WoedT MY HeSeTIT. VTWT PNBI), SFOTL BINTT
DeOT BOTT MOYOID LR FW DM IT. GHROD eI WAMOYOIN
RINTE BRR WO, WTT WITID, TPFIRIRZT (B 4.11). ITNTHOT
QORI OYOND), TBWLRY (sea breeze) HTYEHL. FENTT oMWY LFWTVHOZ
TOORY $¢T TEEBNY VTN 3LINYIY, Nmmé QTOTIN DNFROTT. TGO
HesoNnY f&cﬁ% é)cbzﬁmﬁ mmﬁoém Zbedo me@mﬁ Sholevwiciat e:scjaocﬁ
me‘baojb d)@@é Form® RAINTE 3B BIRIT. AT, SO (land breeze)
DT,
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IO TToo®

B3 4.11 3RRY PP IO

RAOTY TR BRTA WOTRN 3FFO TRLTZMITT. BRODFIOT  YOFEY
5@@@ Tert BOPYTT? FRW B BRODFT IRIT BRWITY WTVTOLD
INRIOWW) mz%m YT YTR)TOOT WD) JIDT VPT FOBHBIOOT sm@m%
BLOTEOTR. Q3TE9 (radiation) 0 WEROTW JIODOWOT ARONFT YOHFH)
ST, BOPYIT.  3TOOT QoY BOFRFBOITONLY  OITVT)TIC BRI
ONZNY. TR QPTR WFw AQRFTR AW JBOINETT. Toxy) BReRm Z0TT
(room heater) T @X0T BTN DT FOHOWOT WAOH WZVLITZOMIT.
WACIPT TODT, W03 WHBOWOT BRT AN, VW 3T, RIINIOT Te3T,
Q300 BONCWOT YOFET, [OF ORI, Iz, BeTp 23800088 WIOT
BT GOHTI), WEDEATWTT Tore DTBRERNTT.

RWRCIPT TP VRNWD  WFDTW, THTARRWTH. TP JIAD ST
ﬁowﬁréé 20T YOHT T)?,é% PRNBI, BSPORT. ’?8 LONTI, %oeaaro%ﬂ;gd
T O ONTZ), TFOT [PWTH. CIPYTE TRDT TOTR TR &eOEROT
NFHOT éas%rbgd. DAOTY Ve B[RO IJRCVTN F& VIR N8 ZOT
QETTY
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4.5 Bean 23Ty WOROTY TP FODS WHOH QTN

S OTY EV-0P WD W) BETWOTY TEIWOT €T 2ERTTY,
PORLY VHDBZEN 0T AN S90T. Leried? QAWIY, s@mm%m

238TUE 4.10

2.0T3¢ 0e30 HTF AT TWINTIY, SABNY, woWT BRT Wed ;i
) Y TN TVBROTE VPO e T (BF 4.12). QTTILR BITTVREOTY
Qe 00W mméap 2AOTY AT/ 0T NROLOD O JR. HTRCOR
QO TOTII), BYOWD. TTBTYETOTTLR BIVA QTN FOWRWTNTT?

I, BN, W WP FOTONBLY ATNF’, BN D) YT ITOBT |\ QOPINE),
ADBITETON YIRS, BRONT  WIRTON  B® wPpDo, FRENOT 200301
LPTONT03 sag;smm& QENERED mzﬁa@? %@gcéd JRTNNREBNLY MoPoD wddﬁ@émel
LROVFRNTOZ NFRPYTOD (3@, WHNT. BT DIAFY BeTCINETH

BewE At (hollow bricks), MY, LFRJYTD 851008 VRBWIDWOB 2.0
QTOTTNT.

33, 4.1 5 3 0 e 7 IR

037 TRZOD, VT | TS, WACIPNT? TBER TN VT, BNEIZPCR
BIF SYOVWTIT,

3epzTe3F 4.11

23e0E8 4.100Q WHFAT DOINYR FTPI TIIT (ATIT 60°C) WAVETI),
R BRWOTY DOV, T3 TWINYR, TRBROD went vpme JoEIY ar. 10-15

QINTNY TOIT TOTHI), VIO, HTBH TWINY AOT ToT BIWI T|I0ETY
FRT0IPNTIC0?

23eant OTY V-V B WERTI), PO B BYMOTY Te3zOn
69T WENYT), POAIW DT STITTOONT QO B3 WEDTLWINLOT IPNI?
T wsgd fneeﬁwmfo ézﬁgﬁ magawmq &e@%@@%gd. eﬁc;b@od@e BEMOTY
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d%md
353@4 0
LSCRAROD

aosgcs w@iﬁ%ﬁo TN BSTOTNTTOONT @20?33%5. SO-V wsgcs mémﬂo
¢S WeTW WIVTVLY WFID, TEIFPIOITHL. ©FooTSe QNI
9 FORTY ﬁz&gﬁ BTORTOONT AT,

QUREO WHNY WBOMOTO Tehn D, 53R YOS,
) @ ) I bX) )

BEMOTY T95Y YOFFON WENTR, WEFRTEI. YVFFOID VO YFTOTF. VYT

NVFTBOR
o)

QRENY DD HROBOL MOYOID I, TeBOOT WIXNIII T3,

YOFT B[O BERBONT), IBOINITT. AWOOT I 3PI0H T[T,

BOMOTY BHTREAYLY IR 2.0 TT oW WFW DT 30T
TOWPNTRY, Bl RTT QY CIPT), SO, VRO RFY oINS
SEW MOYOD BHEOIIH R0LIT, BILERY,

TEnad TR

AOohT LoD waEey ¥ 33
2 SO 0T
ROTT QB3TeD SOTRITT
TOBTD

Q) FOBTLR™

BRNT YUFIOD ©FER BTONOR S, Q@F&@ﬁﬁfood QDTVARTE
TPNEDY.

5533&35 emeg’éosa m@gp 9$30e ToD.
@aw@% POV WP YVTTTD SOTWITT.

BeBT  TOTBE, VIO déc%%eoda SITBRTFBD,  WFRDR.
B3 TOTBWITS WK 35°C oT 42°C. QBT WTESNOMON T
BERENTOCD  TOTTPTFDI), WIATR. B3 TITSPIET R
RPN -10°C 00T 110°C.

BRIDI BT WRPT, ToF 37°C.

PR &3% TOTVT BAVIOT TRX TITT BRVN HOOINITT. 20T
BADNIOT  WBROW  JANA YOF  TFOTTONLY TR LFOBNP
PRPNTOTT TTT, FOBHZS DB VITED.
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ciEL




° TITWNYY WFP MBRITON  JIBIOOT  TITWMIT. T

W) VAONYY R AOBTIVOT TFOTWOMVTT. DFTEONOT YV
TARTWONL BRFIT BNSNQ.

° 3:»& BUROF BTN YLD, TOCNLY WRITI IRnYe YVFTOTITI.
° I TVROT BOLTON GOFIZ), TOOLY RETe DT/ JIRWNTeE

IT[OTIND.

o T3T0TW WD RAMNGD SVOSIHT T mAONPNOT T SV
) %) - %) - %3 e% S

LCOBRWTHN. Qe TTNOT 3eAN DOTY S9-WY W WENW
W), STIWTOONT DIRT.

° m%ﬁoﬁa w@iﬁ% BYMOTY 5535)3& aﬁz;sﬁ vaamgs. QB30T em%mofm

20w m@mas GATCHRCT AV 3501 NG I m@?oiocfncl
&:@CD@B&%@%@J@.

L.

e
c

a2l

e:amézﬁe;o

(DFT°) SPOTT AT WENDNOT T2 WVFTY, &CTT 20E3NED
) o bE] () Q o

Todeen oo BRRTT W 7,30, RIBRTINY SRR oD
o BIAE, IE:

m@gmaémﬂo =02 OB INDT 80T EY SVTTOBTTH R

283 BIRTR, WOV :

(@) BRI WFIoH PR, AFFORHT ©TT

() DOCINT IO TOBTI, — TITXPTITOOT OO
mt%ébg.
(R) TTBS, BN, — 0T LOINTJT.

(B), WUy TFOTTONELD CIPR)TE TRPIT SNFOYT DO

(@) % TIT SReuBY VHT 20T BEPIOD AT WeW BT, VIR
DOR WOF TFOT SRWST DGOI

RTINS,
N Q )




4. B BENTTHYR, BRODY :

() JSom® ReRm oo (R) Beant

(ii) 565@7:{)\@ WD T (D) B

(il)) 3T wsgd mgjﬁeém& () TN
3RTED «aag:m FOO

(iv) &LO3HT wsgd w@éﬁ@m& (8) 02¢
3RT caagmw T

WOMPOTY 2.0T3¢ TWTTW T WEIONTY, PORMPYTOT TV [HONE 208
PO TN, 3P BWTB 02 WA

8Z 4.133, IReR. IBT, FOBT BB 0ITEOOT FEY YT TFOTHOMET
T 0B.

233, 4.13

NWF BRBRIT TWSNTY DING BRTARCENIT VP 2067 POINHT
RRT. DTOA.

30°CE 20 Oetot E’bedmol 50°C S 20T ODee3T® Je0[R0DN 333 3.
B9, ROBHPFTY NTRT T QT2

() 80°C (22) 50°C Nog By, 80°C NoZ 3R
(%) 20°C (@) 30°C Q0T 50°C IB.

i




L.

e
c

a2l

10.

11.

40°C 3 2.0 3T MORI, 40°C I JeOWLT IR TOFTT YOI
() FYET MHORIOT Q0 BOCINTT.

(20) BT MORIOT AEOTRNG WFPTD  AEOIOT BT MoRMmnde
TOONPQY.

(R) DEOOT BYET MORT BOOCINTT.

() HTBT Jp éasgdmgcﬁ.

TTT WRWIY, WO T VX FERTIY WQTN WTWT AIROT) R
(D) BTI FODOWOT BEYMITT.

() BOBBI FOHOWOT BEYWNIZT.

(%) Q8T FOHOWOT 3999mm§c3.

(B) SMMdROY.

TBPBON 3STRFY WIS (stainless steel) “epeednon TIE I
TEDWRD. AW, FOOED

(D) NT 3T RS %zﬁgg LRV WRNDOZ FIPBET.

() 0B LIRS ey 2EQWIN TWESRITI.

(R) SR 3ST&S YOBNOS, YOTW YVFOTT.

(®) 3JTHE YLENOT THTWIIY), TR NRIAPYT VY.

NFOS 3OF - wWen[eBNh ey AeewINW

Q) BETT LSTRT, 50T, ©FW FTWT WY DBRCN, TRENTY TETT FoT
FOVRBE, NV, QINY W7} OO,

(2) RTBABIRD, WIDT INF, 20D BIBY SDHID. D37
() PBSRTIR, IRD 397 AP D87

(X)) TITBIVTTII), LIVCWOH WHSON TWeTT ¢3¢T LPNNTY Qe ToTIZ,
9BONWTOT?

(B) Bz 23¢T 23¢T ponne ZoT 2,0T3¢ SNTIONC W0 L3eB03TDNTONY
QT TN BRTYT 9IS JINYIY, FeOAERFLTOW.




TRZTOD,  (WEBNON 88, eRT  BJI)  9eEd [w®  WBFA.
TORTVEIND ) TINY Tem3 TOBPT, TOTRD, SPTVERT,

2,00 BYET FOPS AT BT FONTIZV, WNOITN S, TR, STINZOTY
23006073 WSOWOT FONWID), WBLD TODER. 2308 BRSTRNTT? e
NEODAT I, WDTOR.

PRATT  LOW  TYOD, INNER, 8F 41489 SB0e0ATOZ A2.0m
RTOPODTY, WBOWO. 1fB0D HOHONYONE TRATBIZ, FZOX, WSBYBOWOS
SVOOINET F0eAT WO e BRMINR. DTOMIFTOTD NIV, WBWTFOD
AL RSSO

33 4.14

ONOTVT WION=QBF 2.0T3¢ Ded0D ToTHSEF (transparent)zos QT
MRS REBNTIY, éﬁda%w% 20T REFONY @—-'gfams%odaw DRIV ONICETFS
3O TOW WP BOFY) | HY ToONODT), Tod. WO AN AIET
300D @molom QKR 39;58@63 300Q. 3%@@5 ACROD moﬁomel 9023
TONTHOST do_‘i TN mag 20T %éo‘:)oocs &3 %eﬂoﬁam& GRT
ma@om %e;omocs @ozﬁ'@ﬁdwm& &g RO, © %eﬂoﬁa?»& 33
[PB VAVCOTD HEHOD e Gea), Medo3N 8 LB/ @023&55?53‘%
@@@'&@%@3 m:&g&gpﬁ SR, QTMITOT NV, DTOR.

ASNT\RRE?

174280 " AO0DT ©3TONZ, ALFAT DiRedey SoBFE IJODFT SRLATT.
SPODFFTTON AR AOT DO OB/, 0°C Q0T I, O FRASTLD
RORTZ, 100°C 20TR INOTRBIFT. SBT3 S8 I dePTYe VTV TN

%J
o E’SL




BTN, TJORNE OB
%) = 9 ™ )
5 QTEINED ABB.IIF
@oaﬁam%, mmas@% Sl T, 55&6 DB ABNTT B0OTVT DBYTD,
BORPFAT, TP TN, FZONT  Re[TTY  WOTOIRENZZES. &5y 2.0T3¢
Te0DNH? BReFT 5.10Y T DPRT FOF) 00T, TWFFNAY T0WNYIY, Toen
x&pimsa. ARINTY O3V JTRFFT DWONTR, Ay BIDYTOTT, B3 AT
3028 Bee®, PITOTIZ, dReFT S5.18Y BoX.
azgp%
[ 38 JRCTED TeFTC VTVT CI0R)TIE. TTOTHET T8 e e’.
2. FOFFHLD TBeYTe qTVET QAT BOFF I, TEFRLICR.
gocxE 5.1

BT 2028 (23T \CIRTYTTIN)

R0250%
$3%0%

Nilated

9TON em@

SDTo0W

BN BRCT

=,

TWIVRNITOON

TOZTO0OW

VRNYY 307y TTOFFNAW TVYOTPNORR, FOF FLOSPNODR, FOP)
2&O3PNOVRD DT FOF) YVTONODR QWRTI), deeY 50@3&@@%&6.

SN, T

)

m@m 73:33 Sfaolat>s 65




5.1 uRynes B JIFA

BRIL, V0T, YT DB AJINTNY W TP, YRNYY FeOZRORTIT
3 (acid) MYOTON B JTOFFAW TVPSPNS. 88 THOFFNY ToAIONAT
mee @apeed (acidic). SRE TTF T D0 VHEUTT 3233’8 (acere) Q0
YT T DOT WONT. & TWPFNYYIVT SRR JFINET SN,

ST BRCBT TIWOD wﬁ\ Qe TBEWNV? WTT TRIOIR TYYOIPNE?
QYF|OTT WTT TS 3PP WTT T BOYOIPNQT FoTeR WTTY STROY
QOTHF. VTT T Bl. Y GTT TRB/EOTZ, BTDNY IRDE LBRTI
TOLRITOTT (s0apy) VGTIOMFYT. TOTIDEON 3T AT, ( ASFATN
ARWRATOTH WIL® QW Q0SH TR YR, gaaé:pﬁeéo (bases) .= 3.
QOIT JWOBENY MOLND @m@geoﬁa (basic) NVR)R).

BSXROTD  TRPFT W _BREDY  WFTONOFT, TS OB,
SPOINTT TeR?

2,000 TP SREANVV? P TTYEREONVY? | DOTH TOLFIHLD DOF
080 T[HOFPFNYI, WIACOMZTT. 33 TRFENII), BeWIN (indicators)
DTV[D. B BRWINTEY, SREOD W, (WIRAICOD  JHOFFPY, TRREOT,
ReDATON 3R, WEYTR), WDLVOWATR. 087, WA, Y TRIT TY
YTONED JFINFTIN | BHTOINT 3R ([FRITRTONI.

DT PNTI0%?

SR I Elalel ol
WL ST Nated
TOWET BN QT[22 FROROD FDE
ReF SR 339, Q023 YTYHONOIT
RAWT TERMTO
VBT S SWORoN
e [22)
S5IF B TROTRRF)
STVFT S (VLWT R) SQTOOW, AWE® TR
LR OFT 5 TEORTER), WP,
VIRITTOR TV

DS BRWAT DY BIRNRWD JFINETTON TRTOINTI.

(=)}
(=)}
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IE B 2T

I0NIT BB T 0T 89
~ ~ €

VBREIONT” T8 & 3838 B3
BReBODTF %@iaw / ESRIANOI)

FREDAOPTT FyEE

daﬂalef%ojawsf édm%dcsf ZON,LA0NTT® TOED
DA B2

2oy TP e, soohes

TR VRNG, HIEmELEOTEY
QY. DR VEBFNPY L0
RREQTADTODHNS) TOWORNT), TOH)
SRCTLOTHIY, BPTNR 3L0TIORZY
QVOWY TIVTLITITR.

5.2 S, WIOT NS, BReIeniehd.
Qe T 20T FANFE2.

93 (litmus) HBPIFN WPBOITOMIE WO sémrs ARWT. QTR
BRBANYOT BJEODURMBT [BF 5.1 (V)] A 8RN (distilled) 20T
NBOTT LD YT, TROVT, BLEOD TOTEITROOT FedAToN F0TN
VTSI 3T TT9,WNEON, WOTETBHODN FeDATON JeDCIPN WTSOMHTT.
YW T[T CHTTY UP FONTH TYNRY TRTITY BHTOINTTI. FoTITON
B FoY Ty A T BRTmeN BRTNIT. [88 5.1 ()]

I

() g0 b3y ded dux® nw
33 5.1

BN, DTN D, OTEND
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3enTesd 5.1
°  TWF w@g@o/eﬁwe@s/agmeécsgs A Qedn @oaﬁdﬁwm& 33X,
° T8 RWEOT TIONIY, TN (dropper) T FZIONLOT FOF) USE
TNTT TEoD e Tos. WRBY DIPWIHL WBLRTFHOIPMFYTI?

o B TOHTI, D JuF WRIT TEOD e PYIT0WEF A, €Y
WTRMTHT MOEF A,

QT WERTJLIONT), B3 IINT TTRFFNYIY, W SRE.

SO, BRWFT (detergent) T OO,
RRCTEOTOACOD,  FOLRAT TR,  JVOFN,
WA LT TR, IFT TP, BN
OB ARET  TR[ED,  WNLIODT B,
TOKMOTTARCET T3¢0, AT &9 ATIIOTIT
83 DU TRWEONTT), BADLT VQOTSE, [ &R,

QEPY) NIRRT LOINTR, | 3ReHT 5.209
DDA,

IS e TOBRMBZ, YOLNTPTET
O3PRYTRTTUR  TWGFRWR AR, ZReFEY .
9F0He? & TRFERIR, BHOA. WS 5.2 WP Oryx WO onh,

SRR TR T.

30y ©zme Y JWFT) WEPND, WICVCWI[E YT TN
3@35@ OWeNEd  (neutral solutions). 88 TTOTFN  SRCOVFP O,
TIOLREODTP €Y.

&rae%% 5.2

3 To.| W|Oewy, womEed |0 Ou T wnns | e 9T RnSs IO T
BT TOFTD RedT TOFTD

©ObFY, ARROT YENTS e
2BeTeId 5.2

* 20T BB VOIIT PYROIY, éﬁcﬁa%@% ALY QETIZ, Be0R BMERT
30T (paste) wI, IOIPOA.

(=)}
(=e]
%ﬁ




® RLSOTT FONE/AREA FNET e WOITT BT BEOTBIY, SeA.
9T08T @CSZD@l WEANR, ©OOTT faﬂdwabel S0300R. TNRT3 ©OOIT
TRTBIY, 3T TEIRoN BZOA.

° 33 BOIIT FNWH TEION RS TOWRIT TRF/EIT 20T BACPZ,
T8, QY DTIZ, NWIRR0?

BT YOIy, TOIPORLY, 20T ERWTY B JICTI), SRNERY, VI
AP, AeOA. T8 TRRIOT, FOF FOIT FHY FO Tericdhe AR. WEHNE

aedm& mma@% QT3e *‘Nas;%d 9.

-
.
-

rc%@

D), ToeNt ©TT BeW), TLFOT WPIOD
TIRD,  eY m;pmmmm Mooy
300 NP TBOD e WOITIT WMOLRE
BEOTT/I), BeQR, VTOTT VTZ,(WEBNA,
TS BT 37 (cotton bud)odmy, TR,
TOWRAT  TRWNOT WO  HROT
B8 VR, AR %OW WOTT BZIIOD
TR, TACIHDO.

Qe O, BRCHT 5.3 TP Tt BRATW TRWENTDY, TOCIR, I NIDIAT
WOBNYIY, MOV Td. 3T TTPHFNY WOBWENTI), TRT ) TOCFTLTOW.

&mc%% 53

3 %o TOCT) WIRD WOORT RFT Ioo
) =) =
F0eO Tormed

L. Iletnter
3SY0R
QINT*

BN LIONTF T
N AR
AT 9
"3
WBR WF)

Sl I ISl Al P e I

BN, DTN D, OTEND
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TRUWTTRN TRITY TR
23t0TE3E 5.3

TORTY TR IO TIYNYDY, ROMGA. BPINTIW, 20T WEFTIY Tos.
BO 23NT JeTIY, FedR. VT PRI, THOINTHINA NJaTZ, AL Fo© Toorie
QR. B WD T, ARWTWON WY, BRC[T 5.48Q FRLITT TSSO
TRWEE T AAWIT VT TINGI, A0

I3, WD WoNoDd DT OO
FSO3D OLRATY eitcen 0F
B0TRN LTSN DO IFRWSIN
BTN, NIOTT FweNedS

¥3 5.3 XY Bp B
©TOOT IoIWOLT ALY

23
o

TOCTY T 380PT W69 BH0STH WD
W %) o)

ZOOFR (DWFL L)
90e3ox
NON I WRIMY

RRCRODTT BWRHBT
BOLIPE LT TI0EIED
AINT

6. RFBOD W3R
7. WTN YOI TIVIED

Fall IRl B

n

B8R0, TIYaRecd I FwF tRwmNY Fed 55 FRWIT TOFIBE?
TRRTDE  TRIT AW (8T 5.3) LD TRIJONTTY, TR OOV
(megenta) 2£wRN W) TIALNCOD TIVTEONTRY, TATIN WTBLCNRTT.
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3ePTe3F 5.4

QIMN TIxeO 3 ISNI
aqmsa‘)oe1 30@@3@.

FoHON Alo) FOTR.
BONY .

QD TRPe? @@5@56?
wéegﬁde SOZOZFN0.
OTT F& TOWON030DH

QTP VNO WOFTTHD.

83 BYNT ToFOORITNY ATOF (dilute) LTENFTY, T, TR MOOONHOT
OPDD ANCIT  TOSOWOT_FTORNLD| STFON  DTJOLAT. B BREROT B,
AOR OF oy, ST G, BAKT S, ARRODTT @ T, YRREI0DTT

B8 @, TO0NTT B es @ (T &9),
&@c%@ 5
O D TNEE | WOOITT TNRE | TOBRST 00T
3 3 ES3TNT BIT 3 =
e =e %A 00RO | SHeOR Pomemd | DedR Do
1. md®§

BREREREOT BT

R B (acid rain) TTT TOBOHRTON? SREPOD ToRTITT BOFBOTT
R 1R, FYDRT? ©T3 TFTe ARWATOZ, BT TRPOTY  SIRV0T
BRRNE JeOT meﬁosm% SOWOWY DR]I. T3 BN HPOT WTIH? TWFT®
Bt @, AT FEd @ DD SHexT Fef E (SRIIFPOTRTN MR
DRNBOIPTOBTR)) PFAOT TAINYY  VDeFwoN  IzdwoN  ToWRFIT U,
R OF oI DT ST TN HEAT SORE0NTMHTT.  SHIFOID
BRRNON, DSTOAT FTINON, BIANON DT TSNP TOVONT, YLOLVTWRTWUYT.

BN, DTN D, OTEND
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N30T

23

BRRNTISODNY  SRAD D) TTIPNYDD,  WOTRRENDTN  ©8 B

J

DFOTORI, 5%0?3&3@53 &%odd @@ OB d% (corrosive) M BROOT), em@ofnab
mowmz&éd W) WY, TORVTT.

QYN BIEROTD TRF/EIT RS B5 FRTY BHWINY TOTORTI, PO
TBIT TEA. DY MVIVT WOINTR, ez 5.5 0P oI
53 3&32}@665@

BRDY) D T OZ, FoTN B TIIRT) 30F) DT T, QTN
WTSOORAIT Q0T ey FOITN0. HN BT/, TITWROHR /23BN
QDTORYT DOT RRETERCED.

BBTOA Qe WHRTC QAWT ARWITI), Ty WHRITED.(LTH, QToPIes®
(phenolphthalein) TY@®.

3T 5.5

81 TS FORY, FTD ITRICHY IR SecomLe:

10T TIYTY APriaRy m00T BERERIOT SmEm, BHowk. ©TT
2B, MISFR. LTIFIEDT LIV, BRTO TOF A, @@%é 2-3 B BRWIBZ,
ReDA. B3N TIOFIR, SVQR WLMORA. HGNT WEABRY DTOTTR WHCOTFHONTIY,
NEDIFNTY?

2,00 BANT FTIODOOT BRCBONTT® BT B8 WO 20T BAOCHY,
B3 GO TRWEDT AEOX. TIOYHIY, JpOIwON TOL. TRBVOT  WDY
DTPTTL WHCRTE SoTE? AHCRONTT BE0E T TOTROBI), BIBIOI?N
REOAYT), WNOTVBWOR. TV Y FTOEFRBVTINR FORPTIR, VOOWB/OR.

Lw@;m@ws

3 5.4 33208000 Jyod

H
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N FT0E FRAZHOT SNT ATR, Lo BIONT)Y, Aed, JeY DIIY,
NEIMWNO? PR PYTe WY CLIDIMOR[W. [YTE WO T ARCBONTF
T F T TIRVWEOTR), HeOR. WRBY DTOTWIR WHLITE BN PYTe TR
rOERY) WEYOMIZT.

TR0y TTYEREONTOTON LTOFPIET THCOW WEYIZ, VEWTT3 DO
BRDOMTT. WTF WTURN TRF/EOFY) SREODNTOTIN VT WEYTLITINITT.

8]

RO TIVFTEDTR), TIYWCOR WIEITHODT LIBATON, .00 QTR,0ET
TOFRIBW, FWHARYAIS. 2,00 GaRE0D TRWND WY wOWD TBYeReoD
TRBWEOTI), BHT TRPOTY ICATON, \SINT G0N T TR TITVINT
TIVEOD  TOONTTEL  TOJWOMITH,, YVOLWDT Ty LB ¥,
TTERODTP B, LR FTIT o TIOFTI, BV Bped. ey DT,
NEVIRNO? 3@3%@%68@ (neutralisation) 303003IY " cToTONLL POF)
NVZIOIPMOTTI BP0 WRNBWAIPTOIE. BEF AT CRILT ToTRD, WRNHOINT
WFF) TBLFTT.

3e33 3000 30H0NY 2O TRX TINFEP YWISNRMHTT. YT, O
D TR.  OTEIY | LBREOD, @mé@ew (Slatve 3@5:’3@ gmw@%a%ﬂmwm
BTOOT 3@5%@%69@63’3‘% 3¥BOTOZ Y, ETRARW IO,

2,00 &5 B ga’)@é:gcs SRS -‘?503’03’511 3&3%@@%6:@ asoezsco. 33 30D
e:'oa;%cs WENE3ROAN VT DB DT mggommgd.

X)) + TIWY > OV + e (Y QTNEOIPMTT).
83 FPNT FOOOIW WO YVTITTH

BREHBHOT T + ARCRONT T @& — ARCRODTT 3RYETT + JeTh.
(HED (NaOH) (NaCl) (H,0)

TT0E BOw OF &I, 2RTP BT S9N FeOAMTYT. WEFAET WJFoY
NACTTOMR)TIC BT 393mm@z3?




54 8323 aewszsg 3&3235%6:@
e923ee0E

S, BBOBY F[EREREOT SR, dey ©HRed 289 3OZ08, STTY
2T TN AW IR AFROP [TPWST. BTV kBOBYT B30T BRI
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238% 3ST0LE YOER, SCIPOFLRMES! AW B0, HLBONVRDY;

6.4 ZE33300

ABNTT T, _HSNIPNRY QOTT), JHONLD  7oF, Q0TI  63¢
BoNSONY ey FISTOROTE VTRTHOTATHD  LOF) zm;pmﬂcﬁo@@g =B
BTN STOTIZY AN SRETEN TPFNY STTR 53% TRBPFNRY R
TORNGT, WYNY, TOBRNOOT  SOITORWTITN. 85 TIONORNT, FReITd
(crystallisation) QORVB[ID. QW _LPZ WHCOBJHN WO YVTIRVTIE.

23E0TE3E 6.9
(8333 LTV ICHY AT, SRle)
230
3
TRTOT VR OF CuRHD, BWF, WFA. QTZ, BOATN 2PTLOLD.

2,000 WEBT'TY 2,000 SRCTRD, VETIY, éﬁcﬁa%@% ‘ad% Spletel:] 3%2@3@
BINT TP, BINTD), A0/ FTOOWA. &5 T DVHONLD TPTOLOTON WTT,
pEseR xesew‘s RDRONT, ATOTON HeDR, FORED (28, 6.6). VBT, BBONIY,
a@eéﬁm@ﬁ)@o *?wmmswdm FOTT® Neﬁew ReORYT), momthN
mmwm BRER), 3samﬁm wa&. Sﬁofmédamﬁ mmwm @mm@foaﬂe@

39 msm J08T '@wce N@ews 56%71%30 T8 RZRON? ?’i@@@ RO
ADR, @@ TR FOOWD.

5398 B ToTOONAT WTERBJHBNAK 87

-0
—




TONRD

83 6.6 TTJT® :3@2%3@5 TN
P T ToARONAT WRRTHNY W} ey TOSTN0. I, | ZBRNILR
Qe MRV WTCOBBATI), LT FBY ToTOONIT WHLRVBNFDN MOSF LD
TODE .
TF0D TN
TOTOONAT WTCORE N@S%Ms@ \‘. T PP WTORDH
TomRODT O SEIOW BB BOINDE

Resy BOSTHRYT

L LI B4 a W/ 1 W

* WTUORHBAYY QT DG — 1) ETPS WTRRH 1) ToTONIT WTRTE.

* TIWFFNAY PET NANFOT WITRIHBRY H8  WTTOTHBAW. 83
VBRJIBNAYY TRF TWIFPFNH  WORTPNY. 85 LTRJB/NYIY,
DTOWSE NP BW IO,

TOAPONIT WERMIHNTY TRT TTRFFN W0ZS03RMITI.

*  TiBeTTN0D O TTOTE NI, 53% TRTTY LWPYNY RFPLOT
TTBOWTITR.

@%m

. w-wvs

L B3BENT THODONH wIRRORBIVT WTRDTBATI, V8 B ToRPODF
WTORHBNTON WINCFTOX.

() BBROFeRD
(W) 2eOIY ATTOD, DOCIRRPRYT.
(%) 3QBIOT YOINNE




o

(B) 2eeeT TREFTED
(B) ORLNICNTT YR, WRW FHWT TOTOIIN VIVTWT)T.

(NTF) STOTT 23CLOF WOMINT.

2.

33 FIPNT TePIND TOO3Re ©Two 3:,:%@6 VY. WO =P 3@?\%”
TOO3NT ée@%oﬁam Zom Jeeer PIITY 2TBOWD.

() TTT QRCNT), BVOTWNFON FZOROTYT 2,00 TeARODIF WTRD.
(R0/3)

() QNPT RRLYTTII), SOIPORPW 2OW LT WTWIE.( (RO/ST))

(R) BB, SeAT %ag)sacﬁ wdwm;o LN 3363 BN DY.
(B0/28R))

(B) 5&%2@ D) 335% WOTE DO TPOFFND. (RO/3))

(%) TL3OD TOQLTTED LOTD TIFDCRIT WHLRTHBODY. (RO/3F))

83 3YNT BeVINTY 283 mmem 2002.

(R) DFS® Cée:sédww?n AT SYOW | TVPOT  TOOWATON, BT
HUZIOD 5508005 BoOI0Z YOOI,

(R) TR ZRCT/T JToTONIT TR .
(%) 30 BT HROINTT, SBREDT DTE AIND T

(R) 20T TWOPFT \w = TORND  [RF  WBCPTR, §8
WTOVTE DT

(V) BRA  BJHOGFAL YOS SOTRMOFTI), QTR
DT,

BN AREBHI, A0LITIRRONT LSTATON, IO WRNBOZTRMTIROOT
HERD YOLRMTR. BT 0SPT AFT WBLRBEH? DTOR.

TR w%oﬁm VOOV ON O3 msa TOROONAT  WTCORBNSTBHO
méofméd éa mmmmf:@ M. @3 B TORIONAF BOPNFTEO
56303335 2OW3T Qm ocSa %ofbo:bm emm&ds@ojym QeR.

TOCD WRBTOMFYTD WO TOFIONIT WHERRTe DOTD HeR SRCOFND?

STBI), RWPW DT TV, 37, WRTINTON FZORRYTD QWTBH
e3¢0 BB NPT WTLRTBNYOTD DT TONIBRMSH? DF[OR.

B TOTONAT WTRBTHBNT 89




L.

10.

11.

12.

X
-0

FOTT® 3@1@@3‘?5 TTDNYR), Tert SOITPOFLRMOBH? T[OR.

BT Reernt ey LPOINFTOOT BB, LROWZY T, Ten BTEMeWTOY?
NWOA.

DDLRWNOZ ITomP TRe3TY 5?,‘%9@% B, SRV 3en o*"ow%. AL
QDTOA.

S5y RN DICNY  WIWE VIOV, BReFT  DBedROODTT | WAV
(Liquified Petroleum Gas - LPG) 2@, RI0BOS weni o 13
BRITYIIT. ADOBT IOT TRTN 2ITVTON WAVFIMIT (VTLRVIT-A)
JOBT VWD YLOOINIT (WTLRTH-B). 88 WTLRTBALT, IOWOHAT
39NT TeYINTY FOOTRTTT, SR

(i) JFoDd — A W 20T TLAVCIIVE, WTICTE,

(i) TFeH — B SN 2,03, TeFIONVT 2 TBUOETS.
(iii) A B B ToDRICER TIMoODIT LITLORHARD.
(iv) aRNTY CRPBL ToFTONAE TLRBEODY.

BIRTTHE LVATOWT 98000300 STRESTLIEIT), e RABROT KT
DRI, WTVORER (WTLRBVFE-A). B3 DT VAV TOTT YOFIJoN
YLOOINTT (WTLRITH-B). B3 WBLORIHRON FOWOHAT FYNT TewINTY
ROOIPTTR, BOR.

(i) TFOD — A 20T, TORICIAT WTICRIE.

(i) TFEH - B 2.0T TpFONAT WTBUOTIFS.
(iii) A 3B B TFONINTTBR Tomo0DIT LITSOTHBND.
(iv) aRN$Y TBPRTR ToTOONAE WTUOR/FBODY.
0% 3OF= WENTLIIND 03y C3ReRRNL

A\ - w

C3RR)TOTBTR ATW ToRFTITB wdmﬁ%mﬂm‘% DTOR. DY VRNIZY,
TONTOTT OTR NF TONLBRN0? NWOA. PPN, ) Ien Sdﬁ%aa?

BOROTOT LIVCNOINY, TRTD BT RBONT, SRERY, VINT, o,
R DB 2 0T BAOR. WD Q DY WB|RD WFFTI), IeTZ), 0.




3OR) VWHATITA DOAT AETZ, WO W DB 2 AR D PLBIOD
Q0T WLTHE DOW. OTe STTVT FOF) TYLHT BRINTI, TECILOW
tRRONR Tod. WRPNW TOFRF TN AeOTY BVWNTD. 2 — PWIOD
Q00T daeeﬁw e FDT BHTBJIY, YVOLNTPBB[OT 20T W
TN @%seodsab& To8. FOF) QAINTHITNA 203 dNTY, Tonod VR, I03T
TB03ROT LRWAWOT BRINTTY, BRTBAW NeDIR. P NI
©WOINTTY, DTWOA.

3. W3 (alum) T TTHNFI, SC3POR.

4. AR [ART THEBTY OTNRR WIAMT QOFIT  AFRY wrj\ FASDI)
BONR%R. 03T VWOFIY IR BROZI,  YVOLNBRBITT? 0%
POWITI), amé égsda/aj,romwo/faéddmo@ﬁ 33 A

AN AR

4 0 -ms rea |}

BTOOD BIVLFRTORN BedeT 7 eNCLDINOS DR
&5% RITT  WOW  LYOT x@omm& QORTONT.
(333 6.7). v 60007 kg Noswe WP IS
UBZ, 1600 JIFRONOZ OoTOPe  eNFBTONT.
YT, DEFFPOT TOTTP | WM WX, HROY. ¥TT
R, DTRETE  MOROOTON \THOBT AT PN
ébzag;’oﬁ@ozs TVOCBHOLITy, W 1600 B[REAPNOTOW
Lodcdhe ¢TIY) IWHRT |Seex 30_3)83%553 BRI
mgo:’mﬁd.

1 4 39 # w8
H ' N
i )
T Ty e
fl il I | (AN
| il iy \ i', { 3 3
> | L B I 1
[ '
e ] y
D o : f

33, 6.7 o3 Zow
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TTORWT, TR B
7 SRCRLTHEDE, T/EINE BROTVESE

WOTR ﬁ@mmﬁé mmw%ﬁ am@ BR3R SRTVEROT ﬁmﬁcé) [RND
O3 DO AN STLTWONE? SNATY Beed FOQTTN DY S0,
SRTNIROT TRCEMLICTOTD SDWE TRETTI 2.Z9OWATVT. TDOWT FRBITOLT
S03RONR TNT, A, LN HBIVRPRIT 7} WBFRORYTZ, Ve _FeLNET?
O3RRTIe FEWOD SBTOLT [BRTWLY TJOLTT THOTPIT W WFRIYTBIY,
Qe FEOTWTVWD. QT DITWTVT QRO Y DOTWTITH, | O3S €39
TOTRIH) & FeBOD S MoPeT TOHIT WETWTBITN.  BRDOIR) I,
QTITY DOHTT TE, B ATT. SO3P DRT TOTIVD WOVRBIN WTOEIIIN
$ OIT I, BTN BNTWHNW /08PN, OTTWEE, SeRoine =)
BHRTTIFINGY  TBTOOT TRWBWIT  BONCIPNIVZT, BIOTPI  DOTIED
DOLNTR AN 1eSTIeH?

33 LOONTY BoWRS, (Weather) B FOROMET (climate) w7} ToeY
Slofewly WO 3 ©WOIT moﬁ:orbsa%& DRT, VAN T BROTBF
BIRRZRORTTE | ROITZH, SRCTBREE0.

7.1 SRR
88 7.18Q 2.0 DTWSFOAD (T[T TTHOD [ITOODTY, BN

TOTOTTEIT YOFE, 0T DY FET 24 NOENRTYT YO TzWeT 27
BR&LINTI), TTONT TewRPT T[N WFRROBTVRTI), T ToEVZEI.
SO OTT BHVWIIT_/TVIRWIONIR, VW EWTT. VR SYDTTOE,
DOTIVTHTYRT eW00TT Txmweed, TS (humidity) TR,

WEATHER
W S ——

Max 16.1°C (-5 )/Min 2.6°C (-4)
U mm  Sunset: Tuesday - 541 pm
S Sunrise; Wednesday - 715 am o o P
Moonset: Wodnesdl}wy - 1113 am 8 WOONT, 08RB
Moonrise: Tuesday - 11.05 pm 303593 SRR
Mist/fog in the moring. Partly cloudy sky. Min B NG -
temp will be around 4°C. Max humidity on ——
Monday 83% and min 37%.

43 7.1 DIVIECH B[P ITAH IREO

O
N
&9




RFOF O BeWPI B3 (meteorological department) 030 TR BTORTI),
SO3OATT. B3 YLRABAN ToTW, BRNT BTONT W} TPLE FAONA BIIBITT
BOIRBWIONT), VERIT.

2380T3F 7.1

O3PRTRTBUR DIVIWOT TYT 0TT  TORITT  BOONTI, TZOR.
D, DBCDY BQYDTT AW, AFODTL BP0 ITBRTONBJOOT HTTEF ‘RT/D
BRDIROB AT, IRFPYITRY OPNYZ), WIHWBZRY, ROPIVCRIOTLR
TIVRPT WOONYY, FOMDA, LOW VYTY WP WEFFS e, VPRI,
©OR3A.

QP BOMWAT TIPS VOO [0 I0DZ, 3ReFF" 7.100 moDIR.

BRTO LD FeTO WO B[ITO,BIT, | QeF) IOIWOAR W FI B0
ATIODOOT BRETFS WPTY TOIATI-LBSF [P

ReTE 7.1
03 nos J 3O nosy ovoltl
I (°C) T (°C) | &6 (%) |e5r2 (%) | mm
23-08-06 36.2 27.8 54 82

#HTEOT WY W8T QTWTVRT Fo00 TR DINYR ¢ TS50
TRDTONT QTVVIWD. & WD), ToRod 39 W&R.)

SIRIIT, (rain gauge) D0W YVTBFTOOT THIOH TRIWETY, WTCHLRTDIT.
FIRED FOTEALD eeRNTY SAFODT, FRONTE AW TRFHIRTVTT SRTETNG.

2,0T3¢ 0e30D MOFK ) TIF o, BTFE D) WITF/IVOTI), WOTT
RTY DDOTNL TRODWBHON? TDIRVL nowy, 3O TR 3Oy OIND
2.00¢ STTON YTV, STT CIRRTC TR OINYY DY BPRTTOTWNW
(parameters) 2.0T¢ 3TToN ARPDY. 0T T0T WIHONY  DTOTI
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NNWIBE  WITCIRT FOR WOVRWIVR. W/, STFS, 0¥, MYOD &I
VTYQNALR FOWORAWOZF 200 THEIT TTTTLT FROOT 2S00, & THe3T
TRTRT AR,TD. T, STFS NI AUTT WOINTR), BIORPIT FITAH
AWTDH. 20T THTT TewBRWIY OIV0T OTIF, Tonw [SLOT WTE
LTINS, @d@éﬂoﬁae “QOoTN WTY BY A" WTwo “TST T WY 3B
QY DOTR Ty SMerf BeFIEs.

TIWOTPTH WB  YRTQOD  POTY  WROINWTITRTOTH  WOFCEDF
TIORRNT. BRI, K397 WADTY, VTBIF O [RCE FAW HTITIT &Y
AOODWTT W0 RO LN JWRNYY TOITN, DT LAOMLITBIT.
QP QOTH FOTPFNFR, WIVPRATWIIW. WOIH IR D ROV °ac§38
S8R0 RAFoNBRoOR TOWIRY, TomwIF) Fosers TIOHoITN
QUWRTOOTSE T BNTRWS DEBIITBH,

SRz’ 3, 2006 00T ©NRF9,,2006 T ©BHORY,.BFIOODNT SCYOTIY
TRDCHT NOTF ToTI/I, BRCOFE Beoosg (graph) oD, 83 TYN CWSONT
N (288 7.2).

27 03 na-w; 303
26 =% (°C)
X x 03-08-2006 26.0°C
25 X A = 04-08-2006 23.5°C
\ V4 \ y A \ *
o —
24 AN A e 05-08-2006 25.0°C
V \‘ I’ \
03 N—+ = 06-08-2006 22.0°C
\‘ ’I
= 07-08—2006 25.5°C
22 v 08-08-2006 23.3°C
21 F— : : : : : : 09-08-2006 24.40C
03 04. 05 06 07 08 09
233, 7.2

£17\3,1200600T &R, 9, 20063 @RR0RY NP TITY JToB SRCOWT Seamosd

noE B 3IF ToTR) BSOS TRDRMITT Q0T ALY TR
BOONTOT  FFDOMOTT. ToTR) DT Ber 0T AR 1eg?
QTEOTC NOF-TAF THTHPIINT0W DFCR TOTB|RHTING B D0LOTT, 43¢
OONTY ey FASTNO. NOFK ToNR TIF TR OIT O3PT FRONTY
RelovicIay ROWTIZ), NREID AW mcjéﬁ?

94

%J
o §§L




TOTOTEOON  VOWPWS  FIF  TvT  Tone DB, NOF OBV,
TORTOONT  DOTD ARSI 3CANCD  WERIRAPR BREDATT,  [0V0LDFOIN
& 3ITTONTDRYTD DFOTD ACCN WTE m&%@%&)@dgﬁ?

TOTPIT DY WBLOBHBAD  BRACHEIOTON  YVOWMTB. BRODF ©8 T
ero%éo:begdm D2 ONY Lo BRT  RACVTING. |BHOIE IWOT  WHE
BRTTYT. STIR  BRODFIOT, BWRTRRAEE  SFO, TSI, DATONOTT, T
PR DY YOHF T L3¢ BROWINT. STOOT TRODPRTY WHSDTE YVOED
BRWH[OZT JFOD TRV BRONE . LIROD dae@w, TONT ToNR D0BORTRTY
%OV DB BIHPOTYE T30 WPR)Te FWE3T TIWBPIDWR, IPFOWTY
B0, TOE, WATT- WO XY AR SCTTLEBT e A03PNTT 2383 TTe3g TETT
BP0 DDLFRWANITE 20T NG BRNOB (T WOART XoNT B0V

ébaps‘%mﬁd ROV WTE BPRELOBTISET.

TRASREFTOD mgg MOSEFﬁJCS FRONTY 08T %éomdo:id? BEMOTY
e3ert BZLRMORTOOT AR /BLIETPTELY IR BIVOD AMOIT 02N IR
RRET. TOMOTT eANNOT BIMOT DTN WLVTHONH? BRONT ZRICNY
30y 03RERIONT), TS [PE| BWOT T8 JJN S YITH, TOWINY,

7.2 TR0

BRI 38;3(;33 (meteorologists) TSOI BOB|PTVD, TONORITVT.
TET O TIBYOT HOTPIT BOONTD, BOTFABRNG. 20T TTeST
TBWRIT WBPTOODT, AFFOFLD 85 [ITONK TR TP SRWI.
OO 25 5&?71@;5'333 QETUFRYNON TTIRO TN mdaoﬁmcz & TRe3T
STRCHOTHEY DRYFTL. LoD Bes T, HINTY 0T THETT ToTRY) W0’ BZY,
O TEEIY QUF  [IOINTO[IY, TRONT DO TeedIes. whe JHeITY
TYI OINYY ©HT DI WIHT, ©N & TIPeTP) Wy WI 3T
(hot and wet) O30T, TRODT NOTN TELLTON.
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7.2 @3 7.30 3ReFINYY 00T HTB THeING H0030MEe TOYS00I,
QERTI !, BRLWTVT CIPRTE O SONYT TTIFO TVTI/I), VB TOSNTY
TOBIRONWIIW. BRTIAM, LOW SONYIY TODLINTRT TOTT FTHROONTY,
TOWLROINEEN. DTBIONTN, WIY JIRFNY WTHONYT TTT BTRONY
ROOROODT), ST TORIEH. QW ARPTY, BOVRO ToTHT, BRWRTT. A
TEYRT  ATW  JHEINCOTT &I, ) T0HTT  SINT DB BeTET

EVWIT0BH)TO.
doegE 7.2 HRNT (W, T3y F08T)
O30T [0S,
Toox0 /T °C %8y XoeTO
Son | 3mons BRe| GFoBs rog | PSR TS
(mm)

RITO -2.3 4.7 57
FeO -0.6 7.8 65
BB 3.8 13.6 99
AL 7.7 19.4 88
0e 10.7 23.8 72
BRI 14.7 29.2 37
m@é 8.2 30.0 49
63715; 17.5 29.7 70
ﬁa‘aowce 12.9 27.8 33
LNl 6.1 21.9 36
JR0WT® 0.9 14.7 27
KBowT* -1.6 8.2 43

(MJ2: 20t ATOFO NYOH TF|Wweas3 BOBNRTRY,
TPTFOTNON O BROQISONT.)

%ﬁ




a@egs 7.3 STRNTOBHTO ($eTY)
SIC030M0 W30,

ZoeE0 =T °C %3 [TeTO
M " son sag | dEcas rog | oo TR

(mm)
230 222 315 23
S0 228 319 24
S 241 326 40
D2 24.9 326 17
e 247 316 230
o 235 297 321
o) 234 29 227
o 232 294 138
ﬁ&J;O&)Oe 23.3 30.0 175
SRS | | 1233 299 282
ST 231 30.3 185
aRons | 226 310 66

(M0J2: 2EY) ATORO HYOH TFWweos BOBNRTRY,
TPEVFOINOTT RO TROQITONT.)

7.2 @) 7.3 T BReFHINTI, IncRmon &BR, [T 5T TN YT
SIS T, fadm m@@m J0R) Nwaﬁmﬁ mgmwam JTRET
20T FRNTYH msm SOTR CSF mojwmeawm BROOTOT TN, B T eTF
BREDTT/ %edeﬁ@ ), eme%é BB eﬁdréodam BROQTT wcﬁezﬁmﬁd

IRTIT WY TREIT WOTHZHE BIYOTT/R), NV, YOTWTTFN, Uou—os
O BRET éa%s PN 9T ST fadmdm %oabaodaéd ST FOTe éomﬂm%ﬁwdﬁ
%mw zﬁ@mwd@ TP WTY IRD ST, = TRBTY PPN BT
8eTo BRI f&tﬁgb, QW WOTN VT TR0 mofmmsamﬁdagd. QT
¢oF Iy B, (hot and dry) OOV, BHODIT. S3T0T, LWTITY
IRET éagsp Zon ST WOOINIT. TN B30, ZR03Y) 3e[P03 TIDOIVTEDTI,
TROOT NOTN TESLTOW.
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7.3 TR0 T3y Beomerdd
RUY WEANT ¢S ORI SFT TosRT, LTV

TR FRAWH BTHEINYY DR BN TVEIND WBIZ TOR SRON
ORTOERTIN  BROTOEIE JPREPOBITH. DTOCS 8¢8  WFID em%g)o:bozs
BRI, CTRERTLD TLT S VTP WF TWESTY [oIAT TWEIND LJeR
OTONTD), TRODTLTMHIT. 6J¢ IONSOD QT DTS ©TYORN  9TY
QERT TeowRdE ITT ACHTBOD, HORERY, X, HIOT IoAENIN
BRHOTVEFFAITPALY TREINAPR BTOOD  VIWWOP  OTEONED, FOF NN T
WERANTD 23T DTV TFONOD TOFOTTONT.

IS eSS BITIT FBY FWOOINTHEITI TOFTTOTT), LR, 9TY FON00.
83 RODTY TV TEING e PARNMET TOFTOTT/RY TACIVIeS. 30
STVANON NG BROTESINTR,, 63¢ INSoDY Bmnde Resy LOTODD.
TROIVTET TORST WTTeoN TRESNT BROTREIIN|, LITOTTROSRN  TI
TS T YFPOODT FWLFENYY w0/ THNYE, v0nedAnees.

BHTe BAWRTOZ TIPS TWESN QVZT NI B PTT FIT QAWTS.

330, NED V0T, VA'ROE, TOBF, LTI,/ YT YO, YVIT WOTT3
VORE W TIO- HWEOS® T3 R, BVeINTY QT Foy TOU
TeBNTONGS.

5008, STV, QOBREIN0IID, BOPCF, FOOTL OTYF', 3¢T,, YVMOOT
D) 568366033 POFBOONT DWITVENTI), BROOTT 0T TeSNFONS3.

23e0TE3E 7.2

BTWOWT POTLIHPOTI), SRTZRY, BV TTVESNTI), e T MSF .
YOTEHOODNTTY, 30 WRTY TOSFA.

(i) B I3e3

T TSN (polar regions) O3 %5663555301 TRZBRRTS.
VRET WTVBCT FRONTY DTJOCE 239 AT, T3 TTIEINW NVOWIOT 333 BN,
QY STESONWNY O FRODF JNRPNY I WPT BTO SONTON
RBRODE_RWPTC Q. BIMOOTY —-37°C 0D, 3R WFZ FOBITWTIT.
QOBT DR wm%ﬁ@?ﬁ ©II —osémﬂo MOamo@d LT TEROTD &TNITE
Y BoNFNRY NREIHERY mm)% Serioces.

308 LT LIGONY  WOLTIN  TOTOSTLY  LDVITAND 38 (X9)
BTFVZ, BRODTTH. BT TTLTF TENYOT WRYNYN ST, LINRIT.
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VT I, BeUNTRY, LRODOL FZIOH [TPWITT. FTE TBONYY BTHITY,
YW DTOET  WYOWOT TIH BRWTT. BIVFT LRONY ZAYT JTTB,
LIITRAND TBRODTVIRN. NTY ToNR ERYT TTTNW YOI YOF WTITTN
3OX B[RWSH. BSTOOT TRENL JpeIwon BOR wp@me ol DTWoe
BRTDIROW Te@ey V3TN WATRMIFTI), VONOGRT.

Beantod  OINYY T  WBDJWIAD BT O BeDB[IY,
BOTNTLETIMITT. STOOT HIVITRORD SLPWIT. T QOB S9WIMT
TREIOIPNT. LT 3¢S BOLTON SWONLD B S3TIBEY AT ODTRMOBOS
VTT JORNW (paws) LNROTN, BRFHND. JCOTY F3ToN, O F, RN
BRY (FDAT TOZ) NERY, [VPEROW JOIR WHY ATVONTION @Y.
LIDICROD T8 (sense of smell) 363 TN, STITTYN -+ L3ee30DI),
OGN LRODWYT. FER ERLTI 28, 7.30 I7 DTRDHOD FTIODHOT
LHIITRNG momsé%ﬁ@émal TR OBTON WTE ma&m%wﬁamﬁd.

QOB PLOTY
OFZGFCIBYT. o
y 23683000003 2Ty, THSF
DTIS D0 ] HAOINLY BTFROTONG.
[ESMEEH
S ¢

B BOROTY wwgFod mNeR

demRY, BN, : Bemed Gerhoines B,

4e07 TOoR SemEmy,
BPOT g NI,

TOPEE ord w8y e
QYOR QBT TS T

%eé&md & Fong
FEBDTFIT, MoOGTN
MSF BTN,

BT ol
&razg)s JITTR3.

33 7.3 H:ICROD BRomerdIn

DE TTBAYY  [oART D3RO JOWZ T3
BONTU(WE, 7.4). O 3T BINT) 3e3LDT LI SN
SUBTION mofb&@e;%gd. WLOWOT dg% TTBOP
ﬁo@a@ B T WDF DI, WOT &:aag)m& WERPORT.
50@5671% OSRTONLLR agocsar%odo OBLROTOS
QRPTR, WINYY ey SRERBTWTDW. B3 TR GCN0T
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2TOT EFT OFTOID O3TWI/RALR  YVCRATOONTINTOTT.

8891 T DedTPODN SEITRBHITLHR)TL
) -1 0 r)

9.1 BeAneos x:s:@z:s o eY30m
Q o]

DEMOTY, o BT ATTVW  NEIV0T  BRTWDYTR, IHeD =Y
WRTIR, NEAITR. 538;595@2 QBT WEANHRRD VTWITIT? 0T BHeDO3W
DBOWYD. WINT, Ty T SIeTdeceo.

238T|L3F 9.1

DT 3Oy TPTONTRY, BONRA DT WPYNER, DPOIWOT NIIR.

QTN e %es DRRT  (hand lens) ©TTY, WIRWIDOW. TS [PTBOOIIY,
DFOFON0T NIX T FeeFs 9.17, 300w,
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1. 3RCWT L) TR, crverrens 22loNTov AR

2. dé A[AlOWN! ﬁx@% ........................

3. 3@3}3 QATIVFED TOONE

mm:gdm TRe3T msaga
4. | e | e
5.1 ] e | e

o ey NIVIAT WOINTFI), YAt TBRODN 2IWE A
° W, AT BOMDAT, T SRTORAW, AL FOMPAT  E
BRTONGI, GVCNSMC VeV,
2Rty BB TR eI, ©FeT 0eE0NY WHATH. BV ©TTROLN
SLTOR FOLIWATI. AWIONONR® QTN 0L, WX BRTWTE.

ST BOIRNNY BLOHD), B,

IR WEOND NI TRPRAT N DY, BRIJRRPRTN. =eIIY oATONTOR
BEANTR), ©Y BRLYSS. 33 FoTLOOTINCNE TIPET® WEONH DB TPIF NI,
QRERBLY LWSHORNT. YT, m@séﬁmmw QBT JRNYOTT - VRO T,
BN, | TVAODNIFN DT 3eL3ToTFNW. Ty, VAN ) THRONIZNATI),
93 msgﬁ ReTOT 0T, ﬁo:\‘pmﬁe&. 3CLITOTBINY YOTOIRENT, FRXD [PBWLICR.
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9.2 338 BTITI
0 = 3

ey DRI, TEOAYD, LYRRORS. B FUNI BNTUENYR, =0R,

DVRON Tert BRETBHBOITONGD 0T FOTILBONO.
23e0TE3T 9.2

ﬁéoibocs LB RRTPR. 91 PONTR,
QT BO0WT MWI eﬁ@e@swmeléﬁm&wm
@Zﬁ% 20T && W, ZedA. WEYT,
NOEIRPVILD 20T FHOWOT z%mc@
38, BN 5&;}@@ OOOMBRHOS AR
(82, 9.2). S0IT LT, NRAX TN &
39NT TINROR wwZdR.

gg mfg@ﬁ{l éﬁcﬁa&a% 3@0@%@3{1

230 YN
‘20

EANe 5N
YOS ToOND
23392 WP IToNE:

1)

e MRT SreTY msgs 233 23e3 MoBT Bean® &wT (layer) nesy, ey
TOLNNT?

* T TTTNYI, SREOAT WSTZVRA,

e 3T, %Jaeﬁom&daas DONE | WP WP WB[IeRAK 0T e
éemédoﬁw

EIIY AT FRTYOINITT ERNTD, BREHE (humus) DZVETR.
MY, Qe 3B P ORIVNR DOTBOOT &)océmﬁo TR ms@a em&%ofmrbéd

QNOTN T3S 8@@ SYRTWI. B3 TJONORI), é@@ﬁ.@%‘b&)@ (Weatherlng)
DTTR. o3I ms{ss ROPT) T emééomw WOB ma ©TTY L3P0I
nxsmrmf:% @5@0&‘3%6.

TTONS QEFREDFODZ,
S T\ oI (soil
profile), \ SWHL. T
VTTB, 3O TWIOW FIF,
ey, B B mwoﬁo@%
Nooiraeaséowe') RIFTNT.
QNI ﬁdﬁ%‘b(honzons)
NSV N (as§ 9.3).
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D0 WOBWRIEON IS BRT e 0T, [WF TEVTEBON BRI
O[T FISNVR wcﬁdmfé&g. SR Tos WNRT MORCH wddmfcﬁ)‘% &Gg%mﬁ
3535;385 we mcmm& BRTE TP IPCTTOT. BWOBHT [ TIVN & T3
IS FTDTIBI, NIITLD FOFTOMOTOZ BIEIT. DO, BTN
OPD TLRE SRTIONTJI, TN X FET FTDTATT), SRCTI.
BN HeOIT TF WONYY VP INOD BT BOBRTYONRD BRT VTBIY,
BRETLTIT.

mgs w03 20eIT TTTTY BRIV T DARN FeTLTNDRYTOOT
O AOBWRITION mﬁws%@)ﬂdogd BRIVFT WY, POBBONFZT weDBY
RANY B3EDORR FpeBRAIR, LENAIT. BTN 33 THTH) VW, ATOP
B T AT, YWPRATRFWY. BT, VY BFTD A — IT ITR.
W, 99, T1ieo B T, T BEROBONOIT 36T BEQMOT BTN STODB/I),
LTNDTT. 33, AZNY 3TN FOFREFIIN B0eVEIIYONE TITVNELORBTVT.

303TT TEOH) 3B FIAPOB BRI, ST\, TIWOET DAENI,
LIRPORTTT. B TBHTH) TBPION MEIOIRN WY B wIRTIN AWIZ
AT, PHR IR0 ©TEB - 3T IRIA,

BRTIC FWBF € '+ BT, A VRN @B, SOFPRYIRFNROT [eY =Y
3OS WRTNAPOTING,/ B3 HJWTT IR MEIOINT o0 MOTIW0T  &riiede
3R BT (bed rock) A

9.3 539;5%5 QPN

Qe SPOWVWOZ FYT BHOWONMINEOIN WHEE ATT BWOTENY Reg ReY
TEOMYR), YVTIORTT, QR T ) ﬁe@dssgmol LENRRORITH. FTW
B ReRWEFT FYTET | THIEOY & FEONY WP TLY, WOWT @Y O3
3OR0T BNF | HOLITI), VIVOWRT. BYR BeONeh T TR/FTDTR WIFOTR,
LY AT, | LRFLOINTOTH  WeAN, IAT 23eTVNRW B DTTLNRLD
3RTW CIPRYTE WEFI BRNDTOT LIONNAD.

25eTe3eT MO LT Fearied 03T/ TTITYE DOLOTT, BTOX IR,
BNCFTOTCONT. 539?93@;2 Ciracg TN éaﬁ% @msacjegcéd, @CS?D& DT CIF
ey (sandy soil) IFFD. BRT TONT D[RO AOTIEBON %as%ﬁc;gﬁ,
VTR, WeRcoFIeR (clayey soil) dFTA. DTN [ TPOF, TN
BRTNTT 0BT YR, 3Ye) (loamy soil) T[T, STOOT YT,
DT, el B TR DO WNEFFOTTITN.
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EIVY  Beon® MY ©TT T MY TPOTEI), WENTT. TS
TN TOFR), TRFH). ©F) WEDN FNT ﬂe@%@%md@. BTOOT WIYNY
JWT 2O WRBTWINW (spaces) VTR, &5 BRTINGY MY B0V
TEONY JRAT 090 WUTTWIT BROTF A NS WATD BRI, STOOT
TOTOING W) TIWT, T, .60 AT NTY MOYOINFTONTOTT. eRTELT
BEONED AT, 3TN 2.8RZIN FeOBROBTRTOOT MovR ¥ FRX VRT3
QETT. TFOINE WEFNOT DT 30N WeRWEIT Feoney BHT  FOATY, DT
RETET SMOZT. ST OOT a%:eaamgsg ™Y IRW YT, STT & #ozs% QTR
&@@@Jﬁ@@g@wbod SOTHOIT msgﬂos éz:%% RTTINTOET.

BAND SFODLY 3P WBVII, NEQFTINT. T, Be@|oeey e
TRW (silt) D0 YIROW DPT [EIT, BONT NI FREW. IO TWINY
QEETTY TRW TOMWIIT. BRIS TONY M) WOW ) BeRWEFS
BEONY JWIT MOZWYNT. TV TBRIDT O, | BRWI,/ t¥Re0RT.  BANY
BETEIAR 23eFOMOB/RY, LTI, |\ BOCIRT  T@weoRBY | LROEVFRNT  FOTVFF
QT

3eDTLE 9.3

23eE0INTOCR,, BYTVR) TN FOTWINE LAY JPTONTT, TOTR.
2,00 B[IRTOOT (WO B WD), SRDINRY, WTBOOW e TN,
TTTQNH DD FYI NOINTT), N Tos. TITICIWN  AETZ,  FedA,
SOZT ege, | BTN ToD (LR0B) [288 9.4 (2)]. YVOT FLLD AT IONITIY,
BT RET, A0 [8 9.4 (V)] 8TI ©onEodTd. 33 BEFAOT 2.0
YOOTWODTY, |WRTLD TONSX [8Z 9.4 (¥)]. wOW ARIERET e oed
2,00 AOORT® BTWTF, B3 YLOTWODZ, BHZOWO [8T 9.4 (B)]. 33 ADOBT'AOT
2,000 T WIONT, PR JONEX [T 9.4(A)]. B3 WeTLFODNT), VT
T PTONAROON PYTTOBEFR. OFT DY T3 ZRTBELD AT, Q0L
DT DPID, ARWROTYTI?
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9.4 dotgﬁ TOEINY

Qe WEFT FOTY YOTAIRENNYIY, TE3 SPRTVNO. BN EIT  TOLNTT,
S0P O WEDTLINYRY, Fo) WITERCED.

SeIRQ Jedd yorbE T

2RAR DB, THeY S0cmx50cm @FB0D HTW WP ENTY 20T,
VBT DIOD FOT) e, DWIROTR, 325y, THOH e (3R TR QTT TF)
TeBRTTV. 20T MOZH T LPWONTY WTTL ICTZY, BOTR. 20WLOTD
eO0D VTR, 2.0TVROT BITY NFTOTY DO A TPRTWR. FFON

J30R) &e@%@%d, QT BOT BRCTVTZY, WTTY NVIATL. ST 3, SFs{evay
QeTHY &eOBRORN.

QDT FPINE e
&eOBRNNTONY DI [THINT
QOT R WBONROTR.
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QTR e.—oc;%m&ra%m BN TP WO WEDTLIFODTY, WIRTEREED.
WHwLE 9.4

B3 BN AWT, e
TR BOBRATIN BRAENY, JOBRTZ,
D D D) 2 0 BROR. BEIIY
QETD DT, WENON QON  BRETVTHT
QROTD AP TOWLROINND. TN
WO @i@eﬁ%ﬁ JAOOWT® BFwO  WwOTD
3RYHOD  wngB. TG FoBWIIW
2,003 VAT ZRYINTR, WIRRPTI, ), ©3 9.5 Hedh QoM FoaRy, @Yoo
DWITRABRY, VOIT  BRYINTIIR
VRO FOP FOBNYIY, N BN,

L 7g@ess otk MEgn SNAT B3HE BRNTD,BNDER0T WYY
IFBZ, TIOA.

2. PV.C %w“" (DT Scm WIAYY), OPOFY 9T, 20cm W
BOBWNTRA TZOR, JOTT WPYNTR, GUTOIRENR.

Qe PYOT| WD), WOMLEONTHE, &3/ SOTY 2cm BTN ZRTTONI),
dQR. 200mL JeoRy, IRY[OIRTN JpIT[ON  WOWD. 200mL eTIJY,
OO Qe IPFYTOTOR aRIIPE 200mL 3pE3OONTY, WEIWTOW. AP
QETTZY, AVODLD TWTOYAT FIODTI), MSFABRY, DY IeT> BON, RT3
359903T ATONTR), ABR/E, MHSFA. DT, AWOCINVTIN FRFROH [eIoT
QT WYTOZ WHW IRFHOL FFHOT AT BOT BRENTOZ DYTW&o. T
QOTOE WS (rate of percolation) [T, 83 IYNT FRTHOT 6366?,336 B,

Q0T T@wed (mL)

Qe YOME WO (mL/min) =

QO Fo® (min)

VOB TBN, 2WwOTR ?DCBF% mgs =00, 200 mL e gonen 20
ébébaaimim& SNTNBRORT O NR&A. eﬁcgpod,

200 mL
20 min

ame 532;533 T[PTOOR AL OO wdwmq @%éased P&, )
60@&@@%&01 QBTTRON TReDA. 505;395 mwéﬁ%ﬁm& ORNG e QOIS
30T D0FOD IRTY BReRR.

QT QYOMOB W3 = =10 mL/min




9.5 mgmg 305003

2T WeARONY HOTRTTR JPVTY LERVNT? IOT DT MIPOIN
WOTON  TFIWRTI, VTP WTVTE NIVIATWIITR. fadﬁ BOTERTC
POZTTI), TORLRONLD B3 FINT 2WEDTLIFORT), JONSR.

23EDTEE 9.5

2,000 7Ed MBI TPoded), SRR,
UB0Y QTR WDW IS WIRTOODD,
To%. BT, WBOH eV TWOWA
(288,9.6) 03 ©TT, VR, TDOWRRTOOT
DTOMTT DOLOTR), Ty TOWLROIREED.

AT DeOT TBANK  TER [0
O3 OYNTR, 29 S3RCeFRDY

FOCNATION éemoeﬁoﬁm% mséa’eﬁé Qe
BROITON  eed BADX) wwe@d dneeromj
39@£O§3 2¥RRCBEEND T o@e%dmﬁm%ﬂoa‘cﬁ

QR eARoN VT, FEFI0T TBRDWII
QETINOI BROPFD ™ BT, TSPIRIT. 253, 9.6 SHefRon JemeoTIy,
QTWOOT eI ﬁae%ﬁd MO oTIzoN 3RS BT
TTOATOZ TEVTT.

WD, TOOWAT FOBT WTW, TPYLOT BHTINROWD. VT, FTOONAT
Q3= msg?adrao@ﬁ BRCDY. QRPTBET ITED 55@55533& mér%&@%
9.6 wasgaod QO 50653@%3%533

DU LN 2,08 TPTY JTZY, LeOTRNTH0N? LTI, T
O RBO3RCED.

2380TL3T 9.6

2,000 TPRFT SOTODIZ), INNERY, 20T AR FTNT (VPHD ToToF
BIFOD TATT BOW) B, INNERY, VT, DEB, WIBY BRCOATITOZ
030D ¥ AR (B 9.7). WT/RD 50g IT), PYROINT w0 WY, 30T
BB, ©OFIRYR FOCWD. ¥FE PRONY JDFF T[T LTI, VIS IPA,
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TITICIN EIT 0eS WOOWD. BWFYN e 20T BANDD), WFBLTO.
DY e 2,0T3¢ zsaﬁ%& WeFTO.

AN

- — —
TR TN

39%

% Sfox

38 9.7 =SSP RO WO,

QETT), WWEIT DY FENEL, Tes. T SOTWOT IR EREIFD
TRTOLTOMTBONMR AT, TOWSD. WEE PRONY YWIT 0T TFWIVEDTTY,
STOLT 0T TR0, FHOND. AT 6 ROV FROT IO TTIOER.
Q) ¥Bed PIIRY FOTWOIATR, 85 IINT LIBY TDOR.

eI 2RT =)50g

©YZ ORENY AOT ST0RPE Mg = U mL

OYE PRONY AOT ©08 Mog, = V mL

e\ LeOEROT 20T E = (U - V)mL

WEY Le0BROT JeOI B = (U - V)g

(1 mLQeds 303 Ig i1 BX)

%e0BROT QeOT 330 TS = % x 100

B3 WDWEITORTY, WEFT e3eT BeT TPTONARODR RTTITEFA. DR

2L
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BOTONS %o@@@@%'%@@ (absorption) 0T, OB 2.0T¢ FOTOTBIY, VW)
TBEONNT? HOTVOTTI), AW, B HIBR0ON W W) 3 IENT JIRON
SOBOR.
° O3PT/ JeR) ¥ éz&% QT YOV TWT BLROTY
° OIRT/ T ¥ BRI T YOTNT TT TLROT?
* FYXPT TIoITT 8-10 DOINYY T VP PROD  JOT WY
DeSeTVTT QO WRTIP VBT JTORNTOOT 3¢9 SPNTVH/RY. (0330
NPT ) VT, WeNmoN DT BT TTIOTY LVN0NT), BATED
VRFTT IPRERRTTI?
° OIPT IFT WY @S T, TRWRTY AT, LRDWBRBRZE =)
OIPRT R TFREOTY SHRBRLDBRWTTI?
° ©& TW WIITZ), QONRATWTD  WOBHRFEY SVTT0Z  [IW
OSRPYTOTOR  LTOBTIY, BPWALYT?
9.7 hesy Ty W

T3 36T 23eT FINNTD, 3T B3eT AFT BOERE FOWWTIES. FOF)
INNYY  WeROINTTR, TP PNNTY BEWWER, IR, TP FONNTY
SOTLOINT ) AT

MoY, 0¥, T9T, LYBd DT Se0INVLOT ) TLIARNIT. V) [T
RODTAT 0eS Trgosd e DT WIS BOTWIONY WTEPTEBONT, IO
3O TNEDWOT WOINTVET PWOSTIE. TOINTVET B3 VOB Torie WEFS
TBSH, IPPTE TWBeITY,, BLODWTVWOT DNT FRJNRE W) LINIIY,
DFPFOWTR.

DI[N MORF(Z) W) sRemRT (kg) Nd Td0H DIFFIPINW. 0T MORF
TOOOIN 2O TRRT BRTID, BRTMTT ) womd SRR ToS0ID 80T

3SRMRRT BHTRVIZY, BRMOTT. TN T, BeTITY Tore w9edes; B NWBINTY
MOBT 008 WY, MO IRING IWNT BIVFB/IY, TRVIIJION §; WRSONT.

23eO3NTIEY NTY TYERNITBR 1eeh #BY FBSONOIT POSNET),
ALEIOWISY oiramémﬁd WOTH VERND JeTZ, a%molﬂ &@@@3&%@@%@5. z%e@:ma%
W) FOTONT  T[RFENW xme)cgpmf\dm TOMR  DETZ), &@@@%ﬁ@@g)ﬁ
TORFE GOTRTONTOT 06 BT ALEIOVIOW ofifaerié. QT FOLTON  LATD
TRV TPTEY VRTTL B 9T aﬁe@m%rﬁ@s{l Beoen OWJF. Qe
AOLITON WATH TRETOVT 3D, ¥ ézé% MY oD, &@@%&@%&Jg T
SNBT TYTVEY T IO B, 03RENREONT.
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%00 Jxon @(560335

2307, TAET® B TIHD, mz%@cﬁescs RReTINMPYTTYS JeenpT” mome B
ROBRET
TRONTT, SOTPOTLY TP, AT, TREETF L. BTTRTR DeTRFT TTRTIROLN
JSBAT BOLRRTB B3 IPNT0T.

BRIRTIR BT, DeRFT TRTWOTR TR, RE, T BN0TWT

33 msasoa DYOT WRTWI?

TRWOERTY, T WO WORT LRACNOT BOTR).

eI, Tent R)Cé) BIRBRNITT?

2.605VEYR, TRT BRWNTY TOFRMTT 3B WO et FLIRFLBIR,
3R T3, xdas@mwemmgcs. POST e, BT/WTY 8 HOLNY Tow VeOTY
STRORMTT. DT ©QOPT, BT J0BT P, 2N FPTSRTT.
0T DR, STMHJAWZH WS QL) e3eTom, YTTIZY, BRI,
O3 BTV, FOWOTe AEBLOMDTT, WHT OING WO 2N
J0BT B3 JIRAYH €9 TOTOOMITT. MOYORNY 2eaNAT F0BT B AR
TRAGR), B SIVBY DRIMZT!

DT VOO, WEIR DI L3BHLeB?

BT ©F 05 FOL) BRCTION BEFTYTOFN STTIRFLO FH/OD TN
BB OOT BT VPT0 TRENY BRTE, AT AR, LIPXCTTLONRLOR I0IT
LYNTOT AETZ), FQNPNRTH. LW YT, TONTYT, VOTHLRTIOTH TRTT
BRBNTYODR BT ARCTRITHO TRVNAW =) WINH 20039 a’j@p
QROTD AR SPRATNO.
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65330?571%353 %@Go@lﬁ 9.2 UQ SMQN

PIT, T TRBLO TPT AFT R o&ramémﬁd? QT YoM T
ézs%ﬂdaw mﬁw OTPTO TR ATV m%?

3RegE 9.2
3 %o :»sgs Bl BBo30T B3¢
1. z%e@omgmsa% RRCD, erererereriis
2.
3.

AT moros aopg po:,
/w@@@mm TN TN BB
‘ r\)ﬁ 53‘7

WOXR, REIBY B0 LOTT
mzﬁ%dmcéa TReN, TOTIZ, R)I¢
8.0, Qe m@djm OB

DT, TP W) OVAOT JOT HEVTT IXFMPTI), BB (erosion) DI
RAD, BN YT, PTON  HLROWTB. FZNYQOTT ) BROWOMIT.
BPOO0T O WD MoP [T BOKRNT IOV0T 30Y, BRENWYM. ed
RADRE ©3e BRD QT DTVPRW ) OBRW  HRNONOTT  TTWe3NYY
IS BBIPY DBePNTT. SFOOT DTN, FROMPYTI), DY WTERLTOTT/I),
STENELLIER. BATO TWEITI), BLAT TN B[, =IBWIER.
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FRNOD DT Beanen DWNIGVERCAICTADIEN NN

msgs JTTNG e evdode msgs ﬁ_od&)méﬁ. QNG TTTRISY AOND
@sagcsa.

mgs QPNPOTT — EeRoROT VLR, FYTVEY TOH) WTFOINT w0,

3ed 33 VT WeRNT Ve f&of\;%%w%%aﬁ RO el 23eB. v
TWOINT DEFTY WS BLPNIT DY ReROINT WEIIY 0
3R0IPNTET.

3eT 2363 BT 23@571@9530l BSoen 25T Bed AT WY, LYBOIMET.
ﬁe@ﬁosa% D) FYTEQ RReg, QR IIND DB T ALEIOVION
O3RENREONT- TIONTY, WTW BT TYTEITY BFORLRMTT.

msage Zbedmol &@@wgﬁw@o%ﬁ. fadm& aasgs 30003 @53%563. 36T
NPT BINOR TR, LBOLDBRWT TOTFFR) BODIONT.

DVBIND,  SLIFAY msz mgrmﬁm& TIOT/ED ﬁe@odwg msa%
w%mmgd.

@mﬁsﬁ@a
| o3y 250@319R Tedy, ARgs H0ITHI, THEFA.
1. ABQS, Jeens Bedn, ey ARRYRY, LYRRORTZT.
(1) o9 =V eTd
(if) Qe T BN
(iii) AN, TTONH| TRWFFNED, MY B AET.
(iv) Qecd, TR I, FZRW
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o §§L
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T, LRADUEANT PBFF 98 BRADR
(i) 00T DY

(ii) 23eROIBDOBTY

(iif) 393D

(iv) ST T FOIBT WBTY

OO — [T 3RLTB ©WoSNTD, w0 — 11 TYIT AR WOTHTROLN
TRODA.

00 — I sooo- II
(i) ey o m##@%ﬁ (®) dfa% BN
(i) edS Hewns @) oop OF3| @k
(iii) TOTLOOINT e (&) ™ 25T
- £ 09 Q
(iv) B S, IS (@) 28RN RReRFBRROB Teg roriehd
(V)  efetodngesoea) RN BRITS BEwee 3R

msaga et QLOERMOZT2, ATOR.

%e@oﬁmiﬁos&% BINOnR e emwofmgmﬂd?

23eRO30 TR, WY TWTOINT EFI IRITE BITYINTY, Ted [,
T TVWONE VeFePION 8 WIW, VDT FONII, BROX.

QEY (BOMDS  TTF, FOWORAT  TOSAENTT, TR 3T, HBWEITY
Zm@w%@. mgs 0TOON RWF 200mL e oned 40 min
éﬁm&@o@d@@l BT NIVVATE. VT YO ddwmol @@md =RER.

DEIT BROT, WP DT BWTB/RY, IENLLD TeR TOT,  DOWITI,
NWOA.




10. 3RLTIT HIPNID, VI B IINT TEWOFI, VR2.

4

RROOT WO,
L NBRYSY SBRTZOOT AT, FEMEPITOT.
2. 9BT WET-VHOIRTOOT|3eIT BIT, SLFWTOW.
3. DBE IOIWOILD WIAWH LT .
30eD0T 39,
OTPRNONY ATOOT IS RFT YOLRMITT.
33 mséwmol 3P0 ﬁe@aﬁasa% W) FLIVER oi@eﬁsmﬁd.
B3 APT N ¥ FRF JCTZY, HROLERNTT.
T DO TTONYI, N o7t FTOIZEI.
8. I WART e
NFOY 3U8 — senTeIBA 03y cdeckRnsh

RO

L Bwpaddee) 0T AY WEWNT IAWEL  FIADI, PO LR
QL BTV, mcéémfab& VPBL WFRD W, TWRSFNTIY, W[IVTELD
WEIR msgﬁos Ten z;)&ozmmﬁ RDOLNTIZ, T2 B[R,




2. 2y AW 2.0 NRT ITHeON ST, IWOT FoFRTT. BY AWRNT),
VPBOOMET. 8 QWA MPBIOT DO BRI BRTWIVIT. QW00
Dxed 63053& u@émﬁm&@. DBENLD, PDRSFN DI «a@gﬁmmol
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