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noether We Build Through

The Center for Educational Research and Development (CERD) has embarked on
an extensive workshop for assessing and developing the educational framework and
curricula which have been placed into effect more than three years ago. With full
realization of the fact that the educational cycle must continue normally through its
components, and until the development process attains its aspired objectives, we are
placing in the hands of students, teachers and directors of public schools, this corrected
version of textbooks issued by CERD as part of the National Textbook Series.

This version is an interim stage incorporating the corrected typographical and
linguistic errors discovered by CERD specialists as well as teachers and students through
their daily dealings with the books. The process of assessment and development of the
framework and curricula will take into consideration all the comments that have been
made, or will be made, in this regard.

It is expected that once the curricula are developed and aligned with the general and
specific objectives set for them, the textbooks will be realigned with the new curricular and
framework requirements, including tying the content of a course to the number of teaching
hours set for it during the school year, taking into consideration vertical alignment within
the same course as well as the horizontal alignment with the rest of the courses.

| take this opportunity to invite all school administrators, teachers and students and
all officials concerned in public and private schools alike, to promptly send their comments
on these curricula and books as their contribution to enrichment of this momentous
national process.

This workshop, which was launched under the kind sponsorship of His Excellency
the Minister of Education and Higher Education in implementation of Decree No. 10227
embodying the educational curricula and their objectives, fits in with CERD’s proclaimed
new motto “Together We Build Through Education”.

It is our earnest desire to see this national, all-inclusive workshop attracting the
greatest amount of interest and participation to define the safest and soundest educational
options that directly affect our children, as we vow to continually modernize education and
develop its ways and means to keep abreast of modern developments and progress in
science and technology.

Dr. Leila MALEEHA
President CERD






he curriculum of the first year of the secondary cycle in Life Science
focuses on the following themes:

- functional organization of living things

- plant production and environmental factors

- management and protection of the environment.

This textbook is conceived to put in the hands of the student a tool of
work that he can use in class, as a source of documents for learning, and
outside the class to carry out complementary work.

Our keen concern made us adopt a clear and logical presentation that
includes:

- chapters that are activity centered

- rich illustrations that can be used as learning support.

A particular attention is paid to environmental and health education.
Organization of the textbook:

Each chapter includes:

* An opening page that poses very clearly the problems to be solved.

e “Activities” that include experiments and / or selected precise
information (graphs, tables, drawings, concept maps,
photographs, ...) that allow the student to find solutions to the problems
posed.

* A “Summing-up” that represents the main ideas.

* The “Concept mapping” that relates the main concepts of the chapters.

* A “Solved exercise” that includes directions to help the student to
answer correctly.

* “Exercises” that assess the acquired knowledge.

* “Supplementary information” that are in most of the times about current
issues.

This book conforms with the desire of renovation of the new curriculum
and respects its new spirit and trends.

We strongly hope that this textbook will gratify many of our colleagues.
Many thanks to all those who helped us.

The authors




USING THIS

L L R

TEXTBOOK

The chapter opening page

The chapter
title

The chapter i i s i o e prsmiPad, ey e i cucehs. Wt
. . ant mainky rom substances mandactumd by ofher  substaricos are pecasaary x“m nutrtion of

aet? janiame. Th are  cabed heterotrophs.  chiomptwilc plars” Whare photosynthesis
introduction. ol W B R

B Fon e T PR D
R i Problems to

o o prive Yoo atmnc of prese- be solved
e

Whars dins pholosyniness tahe place?

Vian ara the necussary oondtion for
phologyminess 10 15ke place’

Wihal are tha recessary sustances far the
watritian of Ghiorupiylis piann )

s - Activities to
1. Sgntcance of avotophy ” be done
2. Photosynthasis: special conditions =
3. The chioroplast: ste af photosynthasis
4, Photosynthaic gas exchange

Activities to deduce the important notions

I Y n [ e ot g s
E OF AUTOTROPHY

The activity
title

.. Forings b |
chiorophyfic plants are capable of living in a sirictly oo water | "9t S| asken
The aCtIVIty e i .| mineral medium and of elaborating their proper i —y .
i i Giganic matenels. How 1o determine the needs of minersls Ly g
introduction of & green plant? How lo wentity ther chemical F s Ll 7 v vl =
composition? ‘. ¥ = ™

A potato tibee blus coloration

of . st of saow e tmiarcem of MY s

Documents
for a better
understanding

EH

e e )
O Eomcatan ot o charmest pamend 1306 [ Pt g of crgmne s

o el s o an st e
g

el iy o study the chomieal composition of iving ha expedimant ain B minaral malerials, The
L malerials, we burn a laafy twig or @ plecs of meal.  chamical analysis of the ciganic maleriss shows
" Ator  certan e, water evaporeies and ihe #1at ey are procpally conastuted of Mese

Grpanic matssiata buen ind leave & black slemants
precipitate, The ashes et remn aiho epd of G, H.O. N as shown i1 118 above labio.

[ Prosina I acrivicy IR

1 Ui the experimontal reaus of soc.b, deacitim i stote of aseh 11 o whoa planis. Do activity
o or thake d

2 Wihea o racdisty planés, exposiad 1o g, ca deveiop on Kriep's Squkl. Can kmg) a0 ha
warna Formusate  nypofivesta 1 sxpiain the dfferance in e observed davelcomant,

3 et 15 e s af e chanical subatances \enied i doc.d 7

I Comvhets rade ZVARAP 3 Wi

[T r————

Knog's ikuel ensures the compiate growth and

4+ Wi 5 W chemical sibstance ienied in . 7 Jusiity your snswer.

develepamont of a chiorophyfic plant evan

witha 5ot ! 5 Dum 13 M Wi of s o 4 ploce af Ives, &  lomed.
fiquist. 1t comaing natates, phosphates, nd Tesidue contan?

Fungl (ndarchlorophylic pants) cannal dewalop  itates or & mixturo of o thre minaral safs. ¢ e form of 1 planis?

in Knigg's kguit) unless an organic Substancs




I I T N R T T

Main
to retain

Solved exercise to .-

help the student
answer correctly

Summing up and concept mapping

ideas. -

Taa or ma Photosyben: Srom

proctaced by vivcoy

rotec w0,

| Fofwanon i e i s Dy w cempaon oo
aF THE nap
plasradesrics
a0 e companion

W conses any f M GETaTBnk Of fe Guck o b e phioen.
a0 e oo o CaRbCyES, ISR,
e proa. 118 0L, e i st win i ricarn
nara h A oM SR oo
el

et s 8§ Al et oo o
b L redino 1t The use aF he

1 TRasisLocATION aF THE
ELABGRATED Bap

SYNTHESITED BUBSTANCES

Tra oo satwsais s tre nutrition of pam
o omle They

FERCIONS 31 o e syniesss of name moeosien
that amies 4 e buibaeg U of e and i
Tharsfors.

e n
omars Ths mevenant & 3008 1 sosGal sha-

=)

s o lnaves tgiad ‘eocbis coontnon

0w 102 10 1t el vweeen Al
ar cosorod grosn, 1 cahions et
e 10+ phioem vossols. '

Tho crgarn uf raserve are & main 830i8 o -
o for wat

CONCEPT MAFPING CONCEPT MAPFING

F‘mmmuu ORGANIZATION OF A CHLOROPHYLI
VASCULAR FLANT

o o

creomgisat
M e,
e
B A s 1
s N -

3

Schematic
concept mapping
relating the main
concepts

ot

A

| Quustions
gt o o e dias X rava?
2 hnmwmmvw

wamnw
e T i aanans no st

Moty W vanables shxied ¥ sach
exparment

Cormpars Aand B and idontity tha fastor to
e St

= Galommane the factor that causes te
change n e mutigcation of Y.

Draw an aeguate conchusion taking Ao
oonmetion il condiiiins

« T micsoargares s X and Y cufured @ the same chamical med o wale: ad innesd
o,

o

[ c

Al 518 e, w5 e 1t Grky rparis 1 80w B v TN 5 e

1. Drew s labaied dingram of 2 moss o

ot o g rmsad
by g (o iy i

" Mu\-m-ﬂmnm
- erdops
" 2 How would the et o he lemves I & b
“ it sppo I when a placed I & arop of
» {atinesver? Wy
M —
-
> Ll
T RR W R oL o
Eacencisge
Ineroet the graph and cedice e
e o ainous bty o0 Rapoood a4 bdpin yppena, o
tosynthess. |w lw-ﬂ-n-mvrni-u-s
‘e miroacren
4 s =3 v-ouu—u-h..aw.m
Exencise 7 antrted s v s

e of s et
i
dte Y]
s w0 o
1 intorpret e 1. Why do the bacteris approsch the aigee?

can the stmo o way in i

N o) R 3. what ‘be deduced from the different
e e e | & Wit on
S do sy v | A et

... Exercises

The intensity of photosynthesis and its impor-

tance in the biosphere.

Tha minty of phetosyrehans delned by e

lgss o TR jox by a awarhor of 1he

Tha parts concemEton of cAsoon disaide o e
Simosphers m scuaby & wretng fackor, Treg oo
SHriFalon 1§ wask I ihe. w8 T4 meew Suan e
sanrousandm

tomynifesis Oy Micmasing It 15 & Tatpes o (81
WA X T ausccss o rBlizmion

urws 1 nokSsen s g caton iaede oL
Frady, aa rasory

of cut

ot \nvorum, i pars conceniraion of caDon
iy
et ot o e 14 o
mwmu.,—lm—. bt
o Bt b o
e Measus of e Growih of wees moscates
P Bormaia gt woukd oAy f aroun 10
baiang of S, of camos. Pt oosan piants, e
s vaey i ot
They ranga trom 19 10 135 bilora of kans. I you
-y

e e cr,
conmumas daprmmaiely 5% of the products tur-
N80 by Photamynilea. plants wi anruafy B

0ms. o caroon, T comes-

mae Aciy. W s 14
e, 1 ncressen om 0'C 19 36'C, e e
rumses ragiy A tra Saorganzaton of T
proNs e ppa

W o o4

" vaas, tiy numer
‘anargy sioeage of &% X
‘W shid 0150 mecat The piars Crign 3 ol and

aqurvalert 108 cremcal
*cal.

0 eimate prucissty ihe
wa

e
a5 oA, P soed afind a1 Miacite
i which dapencs sigman
anama of the piare hare-

snzymals squprnt
are. two lacwrs 0HIRNING 10 8 Crganiss

10 18 0 SEUTA rate i e tinned = fal
Gonmmions. Even Whan KgrE B3 tampaaSes B

s owe
1P puicason of T slmGHna 0y i uplacs of
cabon Sowda Tha wmount of carmen presant o
Eaim ior w1 wquivainnt mams) 8 passed many
Emes P e mecranam e
0 oryguen contained in The w1 A3 1 T Wl

Ab
Encycunpacss Univeraass”

Suplementary
information of
selected current
issues

IO O I T T T T R RN R T T R R T R R R T R T T TR R Y




CONTENTS

PART ONE
FUNCTIONAL ORGANIZATION OF LIVING THINGS

A. FUNCTION OF NUTRITION AND ORGANIZATION
IN A CHLOROPHYLLIC VASCULAR PLANT

Autotrophy and photosynthesis

1. Significance of autotrophy

2. Photosynthesis: special conditions

3. The chloroplast: site of photosynthesis
4. Photosynthetic gas exchange

Summing up
Supplementary information
Concept mapping

Solved exercise

Exercises

Plant supply with raw materials

1. Absorption of water and mineral ions

2. Transport and upward movement of crude sap

3. The xylem: structures of conduction of the crude sap
4. The stomata: site of gas exchange

Summing up
Concept mapping
Exercises

The use of the photosynthetic products

1. Translocation and composition of the elaborated sap

2. The phloem: structures of conduction of the elaborated sap
3. The use of the synthesized substances

Summing up
Supplementary information
Concept mapping
Exercises

Pages

16
18
20
22
24
26
27
28

29
30

32
34
36
38
40

42
43
44

46
48
50
52

54
55
56
58



B. COMMUNICATION AND ORGANIZATION
IN AN ANIMAL

Nervous communication

1. Organization of the nervous system in the vertebrates

2. Organization of the nervous system in the invertebrates

3. Histology of the nervous system: the neuron; a functional
unit

. From stimulus to response: pathways and nervous centers

. Nature of the nervous message: recordable electric signals

. The coding and the treatment of the nervous information

. One way communication: synapses

=
-
>
—
2
]
£
o

~N N n

Summing up
Concept mapping
Solved exercise
Exercises

Hormonal Communication

1. Chemical communication: history of a discovery
2. The thyroid: an endocrine gland

3. Functional characteristics of an endocrine gland

7
L
)
-
=
]
=
o

Summing up

Concept mapping
Supplementary information
Exercises

Page

62
64
66
68

70
72
74
76

78
80
81
82

84
86

88
90

92
94
95
/96




PART TWO

PLANT PRODUCTION AND ENVIRONMENTAL FACTORS

Production of high quality plants

1. High quality plants

2. Selection and hybridization

3. Production of high quality plants in a large number
4. Cell culture: meristems and protoplasts

Chapter 6

Summing up

Concept mapping

Solved exercise

Exercises

Supplementary information

Influence of environmental factors on the production of high

quality plants

1. Plant production and environmental factors

2. The influence of light and carbon dioxide on the intensity of
photosynthesis

3. A limiting factor

4. Greenhouse cultures

|
1=
@
-
=%
(-]
o
)

Summing up

. Concept mapping

Supplementary information
Exercises

Page

100
102
104
106
108

110
112
113
114
116

118
120
122

124
125

126
128
129
130



Chapter 8

Summing up
Concept mapping
Solved exercise
Exercises

PART THREE

MANAGEMENT AND PROTECTION

OF THE ENVIRONMENT

Fresh water pollution

1. Quality of water

2. Evaluation of running water pollution

3. Variation in the quality of running water
4. Eutrophication

5. Pollution of underground water

Supplementary information

Summing up
Concept mapping
Solved exercise
Exercises

Chapter 10

Summing up
Concept mapping
Exercises

Glossary

Management and protection of fresh water
. Different needs of fresh water

. Fresh water resources

. Precipitation and infiltration

. Formation of the underground water table

. Intensive exploitation of water

. Treating water to make it potable

. Treatment of used water

. Reducing agricultural pollutants

0N Ut BN

Degradation, management and protection of soil
1. Organization of soil

2. Constituents of soil

3. Humus-clay complex, structure and fertility of soil
4. Formation and evolution of soil

5. Natural ecosystem and agrosystem

6. Degradation and protection of soil

Page

134
136
138
140
142
143
144
146
147
148
149

150
152
154
156
158
160
162
164
166
167
169
170
171

172
174
176
178
180
182
184
186
188
189

190

13

£





