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Importance of water:

No living organism can live without water (because it is the medium through which all vital processes take place in).

- Water in oceans and rivers is an important means for transportation between cities and countries.

- Waterfalls are used in generating electricity in many countries.

Notes:

Nile River water is the main source of electricity (High Dam) and also has many uses.
Structure of water:

· Water molecule is formed by combination of one oxygen atom (O) with two hydrogen atoms (H) by two single covalent bonds but water molecules are linked together by "hydrogen bonds".

Properties of water:

A) Physical  properties of water:

1) Water exists in three states:

Water exists in three states which are solid state (ice), liquid state (water) and gaseous state (water vapour) at normal temperature.
2) Water is a good polar solvent.

· Water is a good polar solvent because, it has a great ability to dissolve most ionic compounds such as table salt (sodium chloride).

· Water can also dissolve some covalent compounds such as sugar that can form hydrogen bonds with it.
3) Pure water boils at 1000C and freezes at 00C
4) Water density decreases on freezing

G.R:

· When the temperature of water decreases than 40C, it forms a layer of ice which floats on the water surface and this provides the creatures with the chance to still alive.

· When water freezes, its volume increase.
5) Water has high latent heat

· Water has high latent heat so, it resists the change from a state to another.

· This property makes water one of the most important liquids which are used to extinguish (put off) fires.
6) Water has high specific heat

The high specific heat of water makes it absorb or lose large amount of heat without changing its temperature therefore, the temperature of human body doesn't change by changing the atmospheric temperature.

B) Chemical properties of water

1) Weakness of water ionization:

Ionization:
It is the process of converting the molecules of some covalent compounds into ions.

Pure water is considered from weakly ionized materials. When it ionizes, it gives positive hydrogen ions(H+) and negative hydroxide ions (H-)
2) Resistance of water to decomposition:
· Water doesn't decompose into its elements (oxygen and hydrogen) under normal conditions or even by the effect of heat.

· This property helps to keep the aqueous solutions inside the cells of living organisms.
Activity:
"Water electrolysis"

Steps:

Connect the circuit as shown in the figure then close it for 10 min:

1. Compare between the volume of the evolved gas above the negative pole (cathode) and the volume of the evolved gas above the positive pole (anode).

2. Approach a glowing splint to the gas evolved at both cathode and anode.

Observation:

1. The volume of the evolved gas above the cathode is double the volume of the evolved gas above the anode.

2. the evolved gas above the anode makes the growing splint more growing, while evolved gas above the cathode burns with a blue flame and makes a pop sound.

Conclusion:

      - The acidified water decomposes by electricity into:

· Oxygen gas evolves at the anode (because oxygen ions are negatively charged).
· Hydrogen gas  evolves at the cathode (because hydrogen ions are positively charged).


2H2O      Electrolysis     2 H2    + O2

· Hofmann's voltameter is an apparatus used for the electrolysis of acidified water as shown in the opposite figure.
Water pollution:

The continuous increase in agricultural and industrial activities leads to water pollution.
Water pollution:

It is the addition of any substance to the water which causes continuous gradual change in water properties and affecting the health and the life of living creatures.

Water pollutants
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(1) natural water pollutants:

They arise from natural phenomena such as:

· Volcanic eruptions.

· Death of living creatures.

· Lightning accompanying thunder storms.
(2)Artificial pollutants

· They arise from different human activities.

· They are classified into 4 classes as shown in the following table.
	Kind of pollution
	Its causes(origin)
	Its harms(damages)

	1.Biological pollution:
	Mixing animals and human wastes with water.
	The infection many diseases such as: belharzia ,typhoid and hepatitis.

	2.Chemical pollution:
	Discharging factories residues and sewage in seas, rivers and canals.
	The increase of some elements concentration causing great harms as:
1. eating fish which contain high concentration of lead causes the death of brain cells.

2.Increasing the mercury concentration in drinking water causes blindness.

3. Arsenic increase the infection rate by liver cancer.

	3.Thermal pollution:
	Increasing the temperature of some water areas used in cooling the nuclear reactors.
	Death of marine creatures due to the separation of the dissolved oxygen from water.

	4. Radiant pollution:
	· Dumping the atomic wastes in oceans and seas.
· Leakage of radioactive material from nuclear reactors.
	For illustration only:
· Increase in incidence of cancer.

· Genetic mutations which are occurred and lead to an imbalance behaviour of marine organisms and their biological functions.


Protection of water from pollution:
There are many behaviours that must be taken in consideration to protect water from pollution in Egypt, such as:
1.Preventing of getting rid of sewage, wastes of factories and dead animals in rivers or canals.
2. developing the stations of water purification and do a periodical analysis to water used in drinking.

3. Disinfection of the drinking water tanks which are found on the roofs of buildings in a periodical manner.

4. Don't store the tap water in empty plastic bottles, because plastic reacts with chlorine gas(used as water disinfectant) leading to the increase in the infection rates by cancer.

5. Spreading environmental awareness among people to protect water from pollution.

Questions on lesson 1:

1) Complete:

1. Water of Nile River is used to generate ……………………

2. Water molecule is composed of one …………….. atom and two ……………. Atoms.

3. The bond between hydrogen atom and oxygen atom in water molecule is ………….. bond, while bonds among water  molecules are …………….. bonds.

4. When the temperature of water decreases than 40 C , its …………..decreases, while its volume…………..

5. Biological pollution causes the infection by many diseases such as ……………,…………. And ……………

6. We must not store the tap water in …………………. Bottles because plastic reacts with ………….. gas leading to the increase in the infection rates by ……………….

2) Put (√) or (×) and correct the wrong ones:

1. Water has a neutral effect on litmus solution.

2. Ionization of water gives positive hydrogen ions and negative oxygen ions.

3.Hofmann's voltameter, the evolved gas above the anode burns with a blue flame and pop sound.

4.Chemical pollution of water causes many diseases such as typhoid and hepatitis.

5. Eating food containing high concentration of mercury causes the death of brain cells.

3) What are the consequences of each of the following:

1. The pollution of water with animal and human wastes.
2. Storing water in plastic bottles.

4) Write short notes on:

1. Importance of water.

2. properties of water.


Fossils

- Fossils ….. an exciting world ….. a story told by rocks ….. tells us about the deep past, millions years ago even before the creation of man on earth.

Fossils:

They are traces and remains of old living organisms that are preserved in sedimentary rocks.

Trace:

Traces indicate the activity of once an old living organism during its life.

· Examples of trace:


Remains:

Parts indicate the remains of once an old living organism after death.
· Examples of remains:


Types of fossils and ways of formation:
Fossils are classified according to the way of formation into:



(1)  Fossil of complete body:

- it is a type of fossils which was formed as a result of the rapid burying of the organism as soon as it died in a medium preserves it from decomposition as snow and amber.

- It keeps the whole shape and all the details of the body.
· Examples of  Fossil of complete body

A) Mammoth fossil:

- Mammoth ( a type of elephants ) was extinct by the snow avalanche occurred in Iberia 25000 years ago.

- When it died and rapidly buried in snow, its body doesn't decompose.

- The first mammoth fossil was discovered in last century, which keeps the whole shape, hair, flesh and food in its bowels.

B) Amber fossil:

- During some old geologic ages, there were common pine trees, which secreted resinous matter that covers insects.

- After the resinous matter solidified, it changes into amber which preserves the bodies of these insects inside it from decomposition.

Amber:
It is the solidified resinous matter which was secreted by pine trees in old geologic ages.

(2) Cast:

It s said that the face mask which has the same external details of the face is a hollow cast, whereas it is said that the pieces of ice which have the same internal details of the ice cast are solid casts.

Solid cast:

It is the replica of the internal details of a skeleton of once an old living organism.
· Examples of solid cast fossils:
How is the ammonites solid cast formed:

- When a snail (or clam) dies, it falls on the sea floor, where its soft parts decomposed leaving the shell which is buried in sediments.

- The sediments fill up the shell cavities and solidify as the time passes.

- The shell decomposes completely, leaving a solid rock cast carrying the internal details of the snail.

(3) Mold:

It is the replica of the external details of a skeleton of once an old living organism.

· Examples of mold fossils:

(4) Petrified fossils:

 Petrified fossils:
They are fossils, in which minerals replace the organic matter for organism part by part leaving the shape without any change.

· Examples of Petrified fossils:

Suitable conditions for fossils formation (or preservation):

1. Presence of hard skeleton of organism

2. The organism body must be buried immediately after death in a medium that preserves it from decomposition.

3. The existence of a suitable medium in which the mineral replaces the organic material of the living organism.

Importance of fossils:
Fossils are important, because they help in;



(1) Age determination of sedimentary rocks:
The index fossils indicate the age of sedimentary rocks, because the age of rocks is the same age of fossils existed in them.

Index fossils;

They are fossils of organisms that had lived for a short period of time in the past and had a wide geographic distribution, then became extinct.

(2)  Figuring out the paleoenvironment:

 Fossils give an idea about the environment in which they lived during the old geologic ages and also they indicate the climate of these ages.

· Examples:

1. Ferns fossils:

They indicate that the environment where they lived was a hot and rainy tropical environment.
2. Coral fossils:

They indicate that the environment where they lived was clear warm shallow seas.

(3) Studying life evolution:
Fossils record:

The fossils that exist in the rocks of different areas that indicate the extinction and evolution of organisms.

Studying the fossil record showed that:

(1) The life started first in sea, then established on land.

    (2)Organisms always developed from simple to complicated as:

· Algae appeared before mosses and ferns.

· Angiosperms appeared before gymnosperms.

· Invertebrates(such as corals and mollusks with shells) appeared before vertebrates.

· Fish were the first vertebrates that appeared, followed by amphibians, then reptiles, and finally birds and mammals appeared together.

(4) Petroleum exploration:

- When searching for petroleum, geologists take samples from the rocks of the exploratory wells.

- These samples are studied under microscope. If they contain microfosssils like foraminifera and radiolarian, this could point to:

- the age of rocks existed in exploratory wells.

- The conditions are suitable for petroleum formation.

Questions on lesson2:

(1) Complete:

1. Fossils are ……………….. and remains of old organisms that are preserved in …………..rocks.

2. Fossils are classified according to the ways of formation into fossil of complete body ………………., ……………. And …………………….

3. Pine trees secrete ……………… matter which changes into …………….. after its solidification.

4. Fossils are important for studying ……………. And figuring out the …………..

5. …………………… were the first vertebrates that appeared which followed by …………….

6. Fossils are used in petroleum ………………… and determining the age of …………….

(2) Choose the correct answer:

1. ……………. Animal is a kind of elephants that became extinct due to the snow avalanches that occurred in Siberia.

a) Dinosaur

b) Mammoth

c)Archaeopteryx

d)No correct answer

2. ……………… is the solidified resinous matter which is secreted by pine trees in geologic age.

a) Amber.

b) solid cast

c)Mold



d)Silica

3. The first vertebrate appeared on earth is/are ……………

a) man


b)birds


c) fish



d)reptiles

4. The life started first in ………………….

a)mountain tops
b)rivers

c)inside earth


d)seas

5. Which of the following is considered the evolution of vertebrates?

a) Fish


amphibians

mammals

reptiles

b) Ferns

amphibians

reptiles


birds

c) Fish


amphibians

birds


mammals

d) Fish


amphibians

reptiles


mammals

(3) What is meant by each of the following:

1. Fossils

2. Complete body

3. Amber

(4) Mention an example for each of the following:

1. a fossil of complete body.

2. A fossil of mold.

(5)What is the difference between:

1. trace and remains

Concept of extinction

- The wild ram which is known as arwa ram is considered from the animals which lived in Egypt and it disappeared from the wildlife except a few numbers existed in Giza and Alexandria Zoo.

- If we don't preserve these few numbers, they will be exposed to extinction

Extinction:

It is continuous decrease without compensation in the number of a certain species of living organisms until all members of species die out.

The moment of extinction:

It is the date of death of the last individual of that species.

Using Fossils to indicate extinction:
1. The terrestrial life (wildlife) appeared 570 million years ago. It witnessed ages when species flourished and then they suffered from rapid decrease in number of its members until they became extinct.
2. About 98% of organisms appeared and became extinct before creation of man such as dinosaurs.

The ratio of living organisms now doesn't exceed 2% of the total species that have appeared since the establishment of planet Earth.

3. Fossils of some fish, reptiles and birds aren't similar to their living counterparts now.

Factors causing extinction of species:

- The life, since its establishment, witnessed five mass extinctions. In each one, most of the species became extinct, followed by appearance of another more evolved types.

- Some scientists believe that we live the sixth extinction age(recent extinction), where the rate of extinction is 40 times larger than the normal rate of extinction.
(A) Causes of old (or mass) extinctions:

 - The scientists postulated many theories to interpret the mass extinction phenomenon such as:

1. Meteorite impact with earth.

2. The onset of a long glacial age.

3. Emission of poisonous gases from active volcanoes.

(B) Causes of recent extinction:

- Recent extinction that is occurred now is caused by different factors. Most of them are due to the interference of man with nature such as:




1. Destroying natural habitat
- The tropical forests include about one third of the terrestrial living organisms, where each tree forms a shelter of more than 300 species of the living organisms.
- Overcutting of forests destroy the habitat of these species and drive them stray and homeless.

- Scientists estimate that we lose about 68 species of trees every day.

2. Overhunting

- Overhunting is considered one of the important causes of extinction of hundereds of reptiles and mammals species due to:

* The absence of laws that control wild animal hunting at the beginning of the 20th century.

* The progressive development in the technology of hunting weapons.

* The increased rate of interest in animals' skin and furs.

3.Environmental pollution

- The Environmental pollution which is propagated in all ecosystems since the industrial revolution in 1750 has been resulting in the extinction of living organisms

· Examples of Environmental pollution:

1. Acidic rains fall which destroy the forests trees.

2. Chemical insecticides that break down the food chains.

3. Oil leaks in oceans and seas causes the death of marine birds.

4. Climatic changes and natural disasters

- natural disasters are considered from one of the causes that leads to the extinction of species

· Some of these disasters are related to the climatic changes such as:

1. Drought.


2. Tornadoes


3. Floods.

4. Lightning.


5. Torrents.


6. Storms.

7. The rising temperature of Earth planet.

· Other disasters aren't related to climatic changes such as:

1. Earthquakes


2. Volcanoes


3. High marine tide.

The extinct and endangered species

Firstly: The extinct species

One of the reports says that the number of living organisms now is 10 million species, about 138 species become extinct every day. If the rate of extinction is constant a great number of species would become extinct.
· Examples of some extinct species in the old times

· Hundreds millions of organisms are extinct in the old times such as:

Examples of some extinct species in the recent times

1. Dodo bird



2.Quagga

3. Passenger pigeon

4. Australian wild cat(Tasmanian cat)



5. Golden frog.

Secondly: The endangered species

It is the decreased in the number of species but not yet become extinct.

· Examples of some endangered species

1. Panda bear


2. Rhinoceros

3.Bald eagle


4. Ibis bird

5. Papyrus plant

Effect of extinction on the ecological equilibrium:
· The concept "Ecosystem" is defined as everything that is related to living and non-living things existing somewhere, for example the forest, the desert, the sea…………..

· In any ecosystem, there is a series of reactions happening among its individuals and each living organism has a role in transferring energy throughout the food chain.

· So, when an organism disappears, its role stops, affecting the rest of members of the food chain, so the system remains balanced unless one of it's members is absent.

Ways to protect living organisms from extinction:
- The awareness about the importance of protecting natural life increased after great harmful consequences that appeared since the mid 20th century.

- The best ways to protect rare and endangered living organisms are:

1. Issuing legislations and rules to organize and control hunting in land, sea, and air especially for the rare type.

2. Increasing the awareness about the importance of natural life to sustain the existence of mankind.

3. Rearing and reproducing the endangered species and sending them back to their native habitats.
4. Establishing gene banks for the much endangered species.
5. Establishing natural protectorate areas.
Questions on lesson 3:
(1) Complete the following statement:

1. ……………… is the continuous decrease without ………… in the number of a certain species of living organisms until all members of species die out.

2. ……………….. indicate the extinction of species of living organisms.

3. …………….., …………… and ……………….. are from examples of environmental pollution that lead to extinction of living organisms.

4. …………….., ……………. And ……………. Are among recently extinct animals in the old times.
5. The horns of ………….. animal are used in medical purposes.

6. …………. And ……………. Are from ways that protect the living organism from extinction.

(2)  Choose from column (B) what suits in column (A):
	(A)
	(B)
	(C)

	1. Ras Mohamed

2. Wadi El-Raiyan

3. Bluestone

4. Panda
	a. Panda bear

b. Grey bear

c. Rare coloured fish

d. Arwa ram

e. Whales' fossils
	A. USA

B. South Sinai

C. Fayoum

D. Sidney

E. Northeast China




(3) Put (√) or (×) and correct the wrong ones:

1. The moment of  extinction is the date of death of the last individual of that species
2. Fossils of some fish, reptiles and birds are similar to their living counterparts now

3. Cutting forests causes the loss of 86 species of trees every day

4. Dinosaur and mammoth are from extinct animals in the old times.

5. Tasmanian cat, quagga and bald eagle are from extinct species in the recent times.
(4) What is meant by each of the following:

1. extinction

2. Moment of extinction

(5) Name the organism that is indicated by each of the following statements:

1. A bird with small wings and short legs and is reported extinct in 1681

2. A mammal has a shape midway between horse and zebra

3. an animal has a wolf's head, a dog's tail, and striped skin like tiger

4. Type of frogs became extinct since 1989

5. An endangered animal feeds no bamboo plant

6.  An endangered animal, which its horns are used in medical purposes.
7. A bird had disappeared after building the High Dam.[image: image2.png]



Water pollutants


Can be divided into





Worms' tunnels





(1) natural pollutants








(2)Artificial pollutants





Dinosaur's foot print





Remains of a shark's teeth





Remains of a dinosaur's skull





1. Fossil of complete body





2. Cast





3. Mold





4. petrified fossil





1. Age determination of sedimentary rocks.





2. Figuring out the paleoenvironment.





3. Studying life evolution





4. Petroleum exploration.





1. Destroying natural habitat





2. Overhunting





3.Environmental pollution





4. Climatic changes and natural disasters








