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Preface



"English for Chemistry Students" is a book made to
help people learn about chemistry using simple English. We
wanted to bring together the exciting world of chemistry with
the usefulness of English. This book is perfect for anyone
starting to study chemistry and wants to get better at English at
the same time. We know that English is very important for
science, so we made this book to teach the basics of chemistry
and also to help readers improve their English for talking about
science.

Chemistry is a key part of science that helps us
understand how things work around us. This book covers
everything from what chemistry is, to atoms, reactions, and
even how plants make food. We also talk about important
science ideas and people in chemistry. Every lesson is written
in easy English, so it's good for students and teachers who want
to learn both chemistry and English together.
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Lesson 1; Introduction to Chemistry: What is Chemistry?

Chemistry is a branch of science that explores the

composition, structure, properties, and changes of matter. This

field is fundamental in understanding the world around us, as it

involves the study of substances that make up everything from

the air we breathe to the food we eat

and the materials we use. Chemistry

is often c‘alled the "central science" '.?g%%g:g.}gv

because it connects other natural WHAT IS CHERETRYS

sciences like physics, biology, and

geology, providing a foundation for °§If}
understanding  various  scientific
concepts.

The study of chemistry is Chamisyis thestudyofmatrnd
divided into several sub-disciplines. e sl e
Organic  chemistry focuses on e
compounds that contain carbon,
while inorganic chemistry deals with
inorganic compounds. Physical chemistry combines chemistry
with physics to study the physical properties of molecules, and
analytical chemistry involves the analysis of material samples
to understand their chemical composition and structure. Finally,
biochemistry bridges chemistry and biology by studying
chemical processes within and related to living organisms.

Chemistry plays a crucial role in our everyday lives. It
aids in the development of new materials, medicines, and
energy sources, and it helps in solving environmental issues.
Understanding chemical principles also allows us to make
informed decisions about the use of chemicals in our daily
lives. From cooking and cleaning to pharmaceuticals and high-
tech materials, chemistry impacts every aspect of our world.
Whether in the lab or in everyday applications, chemistry
remains a fascinating and essential field of study.



A. Match each word with its correct definition.

Terms:

1. Chemistry

2. Organic
Chemistry

3. Inorganic
Chemistry

4. Physical
Chemistry

5. Analytical
Chemistry

6. Biochemistry
7. Environmental
Issues

8. Daily Life
Applications

Definitions:

A. The branch of chemistry that studies
compounds mainly composed of elements
other than carbon and hydrogen.

B. A field that applies chemical
knowledge to understand and address
problems in our environment.

C. The science that deals with the
composition, structure, properties, and
changes of matter.

D. The study of substances found in
biological systems and the chemical
processes related to living organisms.

E. The branch of chemistry that involves
analyzing substances to determine their
composition and structure.

F. The area of chemistry that focuses on
compounds containing carbon.

G. The study of the physical properties
and behavior of molecules, combining
aspects of both chemistry and physics.

H. The influence of chemical principles
and substances in everyday tasks and
products, like cooking, cleaning, and
medicine.



B. Comprehension questions

1. What is chemistry primarily concerned with in terms of
matter?

2. Why is chemistry often referred to as the "central science"?
3. Name two natural sciences that chemistry connects with.

4. What is the focus of organic chemistry?

5. How does inorganic chemistry differ from organic
chemistry?

6. What does physical chemistry study by combining chemistry
and physics?

7. What is the main purpose of analytical chemistry?

8. Explain how biochemistry connects chemistry and biology.
9. Give two examples of how chemistry plays a role in our
daily lives.

10. Why is it important to understand chemical principles in
everyday life?

C. Fill-in-the-Gaps Exercise: Introduction to Chemistry
Complete the sentences by filling in the blanks with appropri-
ate words given below.

technologies, environmental; biology, organisms; breathe;
physics, substances, chemical; carbon, compounds; central,
geology; chemicals; aspect; science, properties.

1. Chemistry is a branch of that explores the

composition, structure, , and changes of matter.

2. This field is fundamental in understanding the world around

us, as it involves the study of substances that make up

everything from the air we to the food we eat and the

materials we use.

3. Chemistry is often called the science" because it

connects other natural sciences like physics, biology, and
, providing a foundation for understanding various

scientific concepts.
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4. Organic chemistry focuses on compounds that contain
, while inorganic chemistry deals with inorganic

5. Physical chemistry combines chemistry with to

study the physical properties of , and analytical

chemistry involves the analysis of material samples to
understand their composition and structure.

6. Biochemistry bridges chemistry and by studying

chemical processes within and related to living .

7. Chemistry aids in the development of new materials,
, and energy sources, and it helps in solving
issues.

8. Understanding chemical principles also allows us to make

informed decisions about the use of in our daily

lives.

9. From cooking and cleaning to pharmaceuticals and high-tech

materials, chemistry impacts every of our world.
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Lesson 2; The Atom: The Building Block of Everything
The atom is the fundamental building block of all matter
in the universe. It is the smallest unit of an element that retains
the chemical properties of that element. Atoms are incredibly
tiny, so much so that millions

of them would fit on the head [ LEssON 2 ]
of a pin. Despite their small
size, atoms are complex THE ATOM

THE BUILDING BLOCK OF EVERYTHING
structures composed of three

main types of subatomic
particles: protons, neutrons,
and electrons.

Protons are positively
charged particles found in the

nucleus, the atom's central « Atoms are tiny particles that make up all
core. Neutrons, which have no B WO S SR
charge, are also located in the s
nucleus. The number of ek o
protons in the nucleus Atoms are the basic units of matter!

determines the chemical

element of the atom (for example, carbon atoms have six
protons). Neutrons contribute to the atom's mass and can vary
in number, leading to different isotopes of the same element.
Electrons are negatively charged particles that orbit the nucleus
in various energy levels. The interaction of electrons in atoms
is what leads to chemical bonding and reactions.

Atoms can join together to form molecules, which are
combinations of two or more atoms that are bonded together.
These molecules can be simple, like oxygen (O2), or complex,
like DNA. The study of atoms and how they interact with each
other is the basis of chemistry and is crucial for understanding
the physical world, from the air we breathe to the materials that
make up the universe. The behavior of atoms and their
components is also a key part of physics, particularly quantum
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mechanics, which describes the peculiar properties of particles
at the atomic and subatomic levels.

A. Match each word with its correct definition.

Terms:

1. Atom

2. Protons

3. Neutrons
4. Electrons
5. Nucleus
6. Isotopes
7. Molecules
8. Quantum
Mechanics

Definitions:

A. The central part of an atom, containing
protons and neutrons.

B. Variants of a chemical element that have
the same number of protons but different
numbers of neutrons.

C. Negatively charged particles in an atom,
orbiting the nucleus and involved in
chemical bonding.

D. Positively charged particles found in the
nucleus of an atom, determining the
element's identity.

E. The basic unit of matter, the smallest
unit of an element maintaining its chemical
properties.

F. The branch of physics that explains the
behavior of particles at the atomic and
subatomic levels.

G. Particles in the atom's nucleus with no
charge, contributing to its mass.

H. Combinations of atoms bonded together,
forming everything from simple diatomic
gases to complex structures like DNA.

B. Comprehension questions
1. What is chemistry primarily concerned with in terms of

matter?

2. Why is chemistry often referred to as the "central science"?
3. Name two natural sciences that chemistry connects with.

12



4. What is the focus of organic chemistry?

5. How does inorganic chemistry differ from organic
chemistry?

6. What does physical chemistry study by combining chemistry
and physics?

7. What is the main purpose of analytical chemistry?

8. Explain how biochemistry connects chemistry and biology.
9. Give two examples of how chemistry plays a role in our
daily lives.

10. Why is it important to understand chemical principles in
everyday life?

C. Fill-in-the-Gaps Exercise: Understanding Atoms
Complete the sentences by filling in the blanks with
appropriate words given below.

pin, negatively, breathe, electrons, chemical, molecules, mass,
neutrons, quantum, bonded, matter, isotopes, energy, protons,
properties, nucleus, bonding

1. The atom is the fundamental building block of all

in the universe.

2. It is the smallest unit of an element that retains the chemical
of that element.

3. Atoms are incredibly tiny, with millions of them fitting on

the head of a )

4. Atoms are composed of three main types of subatomic

particles: , , and .

5. Protons, which are charged, and neutrons, which
have no charge, are found in the , the atom's central
core.

6. The number of protons in the nucleus determines the
element of the atom.

7. Neutrons contribute to the atom's and vary in

number, leading to different of the same element.

13



8. Electrons, charged particles, orbit the nucleus in
various levels.

9. The interaction of electrons leads to chemical and
reactions.

10. Atoms can join together to form , which are
combinations of two or more atoms that are together.
11. The study of atoms is crucial for understanding the physical
world, from the air we to the materials that make up
the universe.

12. The behavior of atoms and their components is a key part
of physics, particularly mechanics.

14



Lesson 3; Elements: The Purest Form of Matter
Elements are the
simplest and purest forms of

matter, each consisting of
only one type of atom. In the ELE MENTS
periodic table, more than 100 THiE PUREST EGR GEMATIER

elements are organized based

on their atomic number, ,

which is the number of H 1 2
protons in the nucleus of their — He
atoms. Each element has & =
unique properties and a O | C
unique symbol, like H for e=r—r

hydrogen or O for oxygen. > Elemants sce subetances madle up of orly
Elements are the building .2 iemen e isoun sraue poperis
blocks from Wthh all « There are over 100 different elements.

Elements are the simplest substances!

substances are made.

There are several
categories of elements, the most common being metals,
nonmetals, and metalloids. Metals are usually solid at room
temperature (with the exception of mercury), have a shiny
appearance, and are good conductors of heat and electricity.
Nonmetals, in contrast, are found in various states (solid,
liquid, or gas) and are generally poor conductors of heat and
electricity. Metalloids have properties intermediate between
metals and nonmetals.

Elements can combine with each other to form
compounds through chemical reactions. For example, water is
a compound made of hydrogen and oxygen. Understanding the
properties and behavior of elements allows scientists to predict
how they will react with one another, leading to the creation of
new materials and substances.

The study of elements is central to the field of
chemistry and has applications in every aspect of science and

15



technology. From the oxygen we breathe to the silicon in
computer chips, elements are fundamental to our existence and
the world we live in. They are not only the building blocks of
matter but also the keys to understanding the natural world.

A. Match each word with its correct definition.

Terms: Definitions:

1. Elements A. Substances that have properties in
2. Atomic Num- between metals and nonmetals, often used
ber in semiconductors.

3. Metals B. The simplest forms of matter, made up
4. Nonmetals of only one type of atom, and the basic
5. Metalloids building blocks of all substances.

6. Compounds C. The number of protons in the nucleus of

7. Hydrogen (H)  an atom, which determines the element's
8. Oxygen (O) position on the periodic table.
D. Elements that are generally shiny, good
conductors of heat and electricity, and
solid at room temperature (except for one).
E. Substances that are usually in various
states at room temperature and are poor
conductors of heat and electricity.
F. The chemical element with the symbol
H, the most abundant element in the
universe.
G. Substances formed when two or more
elements chemically combine, like water.
H. The chemical element with the symbol
O, essential for respiration and found in
water.

16



B. Comprehension questions

1. What are elements in terms of matter?

2. How are elements organized in the periodic table?

3. What does the atomic number of an element represent?
4. Can you name two elements and their symbols?

5. What are the three most common categories of elements?
6. Describe a characteristic that distinguishes metals from
nonmetals.

7. What are metalloids and how are their properties unique?
8. How do elements form compounds?

9. Give an example of a compound and its constituent ele-
ments.

10. Why is the study of elements important in science and
technology?

C. Fill-in-the-Gaps Exercise: Elements - The Purest Form of
Matter

Complete the sentences by filling in the blanks with
appropriate words from the text.

nonmetals, technology, react, properties, protons, compounds,
matter, atomic, metals, heat, hydrogen, electricity, oxygen,
chemistry, poor, substances, science, atom, intermediate,
metalloids, shiny

1. Elements are the simplest and purest forms of
each consisting of only one type of
2. In the periodic table, more than 100 elements are organized
based on their number, which is the number of

in the nucleus of their atoms.
3. Each element has unique and a unique symbol,
like H for or O for
4. Elements are the building blocks from which all
are made.

5
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5. The most common categories of elements are ,
, and .
6. Metals are usually solid at room temperature, have a
appearance, and are good conductors of

and .

7. Nonmetals are found in various states and are generally
conductors of heat and electricity.

8. Metalloids have properties between metals and

nonmetals.

9. Elements can combine with each other to form

through chemical reactions.

10. Water is a compound made of and

11. Understanding the properties and behavior of elements

allows scientists to predict how they will with one

another.

12. The study of elements is central to the field of

and has applications in every aspect of and

technology.

18



Lesson 4; Molecules and Compounds: When Atoms Come
Together
Molecules and compounds are formed when atoms
bond together. A molecule is a group of two or more atoms that
are chemically bonded together. These atoms can be of the
same element, like in oxygen gas (02), where two oxygen
atoms bond together, or they can be of different elements.
When atoms of different elements chemically combine, they
form a compound. For instance, water (H20) is a compound
composed of two hydrogen atoms and one oxygen atom.
The bonds that hold
atoms together in molecules
and compounds are the result

MOLECULES of  atoms sharing or
AND COMPOUNDS transferring electrons. There

WHEN ATOMS COME TOGETHER are mainly two types of
chemical bonds: ionic and
. covalent. Ionic bonds occur

. when electrons are transferred
. ' from one atom to another,

resulting in positively and

. lecule is f d whi T 1 1
Aiiecus ke domed dhentwoerinem negatively charged ions that
» Compounds are molecules that contain attract each Other For
different elements . .
* Molecules and compounds have example’ table Salt (Sodlum
distinct properties h .
Many types of molecules chloride, NaCl) is formed from

and compounds exist!

the ionic bonding of sodium
and chlorine atoms. Covalent
bonds happen when atoms share one or more pairs of electrons,
as seen in the bonding of hydrogen and oxygen atoms in water.
The properties of compounds are usually different from
those of the individual elements that form them. This difference
is due to the new interactions and bonds that arise when atoms
combine. For example, sodium is a reactive metal and chlorine

19



is a poisonous gas, but together as sodium chloride, they form a
safe and stable compound that is essential for life.

Molecules and compounds are fundamental concepts in
chemistry and biology. They make up the various substances
we encounter daily, from the air we breathe to the food we eat
and the materials we use. Understanding how atoms come
together to form molecules and compounds allows scientists to
create new materials and medicines, enhancing our quality of

life.

A. Match each word with its correct definition.

Terms:

1. Molecules

2. Compounds
3. Oxygen Gas
(02)

4. Water (H20)
5. Ionic Bonds
6. Covalent
Bonds

7. Sodium
Chloride (NaCl)
8. Chemical
Bonds

Definitions:

A. A type of bond where atoms share one
or more pairs of electrons, like the bonding
in water.

B. Atoms of different elements chemically
combined, forming substances with new
properties.

C. The force that holds atoms together in
molecules and compounds, resulting from
electron interactions.

D. A molecule consisting of two atoms of
the same element, specifically oxygen.

E. Bonds formed by the transfer of
electrons from one atom to another,
creating charged ions.

F. A compound formed from the ionic
bonding of sodium and chlorine atoms,
commonly known as table salt.

G. A group of atoms chemically bonded
together, which can be of the same or
different elements.

H. A common compound made up of
hydrogen and oxygen, essential for life.

20



B. Comprehension questions

1. What is a molecule?

2. Can a molecule be formed from atoms of the same element?
Give an example.

3. What is the difference between a molecule and a compound?
4. What is an example of a compound and its constituent
elements?

5. How do atoms bond together in molecules and compounds?
6. What are the two main types of chemical bonds?

7. Explain how ionic bonds are formed with an example.

8. Describe how covalent bonds are formed with an example.
9. Why do compounds often have different properties from the
individual elements that form them?

10. Why is the study of molecules and compounds important in
everyday life?

C. Fill-in-the-Gaps Exercise: Exploring Molecules and
Compounds

Complete the sentences by filling in the blanks with
appropriate words from the text.

two, compounds, chlorine, interactions, covalent, sodium,
molecule, ionic, bonds, one, transfer, oxygen, materials,
medicines, compound, molecules

1. Atoms form and when they establish
bonds with each other.
2.A consists of a chemically bonded group of atoms,

which can be more than two in number.

3. Atoms bonding together from the same kind of element, such
as in the case of O2, represent a molecule.

4. Different elements join chemically to create a , like
the combination found in water.
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5. The chemical makeup of water consists of hydrogen and

oxygen, with atoms of the former and of
the latter.

6. Atoms in these structures stay together because they either
share or their electrons.

7. Chemical bonds are primarily of two varieties:

bonds and bonds.

8. When one atom takes electrons from another, leading to the
creation of opposite charged ions, it forms a bond.
9. A familiar example of an ionic bond is seen in kitchen salt,
which is a combination of and .

10.Ina bond, atoms mutually use one or more

electron pairs.
11. The characteristics of a compound tend to differ from the

individual elements due to the new and

formed.

12. The formation of molecules and compounds is key to
synthesizing new and , Improving our
everyday life.
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Lesson 5; Chemical Reactions: Changing Substances

Chemical reactions are processes where substances

change into new substances. These reactions involve the

breaking and forming of chemical bonds between atoms,

leading to the creation of new compounds with different

properties from the original substances. Chemical reactions are

part of everyday life, from the burning of fuel to power
vehicles to the cooking of food.

There are several types

of chemical reactions. In a

synthesis reaction, two or

CHEMICAL more substances combine to
REACTIONS form a new compound, like

CHANGING SUBSTANCES when hydrogen and oxygen
° gases react to form water.

. Decomposition reactions occur
':‘1> L when a compound breaks
w down into simpler substances,

such as when water is
electrolyzed  to produce

* A chemical reaction involves the

;ansformation o:)substanc:s ] hydrogen and Oxygen gases' In
* Reactants are substances that undergo . .
a chemical change a single replacement reaction,
» Products are new substances formed

in the reaction one element replaces another

Chemical reactions are all around us!

in a compound, while in a
double replacement reaction,
parts of two compounds swap places.

Chemical reactions are characterized by changes in
properties, such as color change, temperature change, gas
production, and the formation of a precipitate. The Law of
Conservation of Mass states that mass is conserved in a
chemical reaction, meaning the total mass of the reactants
equals the total mass of the products.

Understanding chemical reactions is essential in various
fields, including medicine, environmental science, and
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industry. Chemists use their knowledge of reactions to develop
new materials, medicines, and energy solutions, and to
understand and mitigate environmental issues. Chemical
reactions not only drive numerous industrial processes but are
also fundamental to life itself, as they are involved in

everything from digestion to cellular respiration.

A. Match each word with its correct definition.

Terms: Definitions:
1. Chemical A. A type of reaction where two or
Reactions more substances combine to form a
2. Synthesis new substance, like hydrogen and
Reaction oxygen forming water.

3. Decomposition
Reaction

B. The principle that the total mass of
reactants in a reaction is equal to the

4. Single total mass of the products.

Replacement C. Processes in which substances are
Reaction transformed into different substances,
5. Double often involving changes in properties.
Replacement D. A reaction where a compound breaks
Reaction down into simpler substances, such as
6. Color Change water splitting into hydrogen and
7. Law of oxygen.

Conservation of
Mass

8. Cellular
Respiration

E. A type of reaction where an element
in a compound is replaced by another
element.

F. A reaction where parts of two
different compounds exchange places.
G. A process in living organisms where
chemical reactions release energy from
nutrients.

H. A sign of a chemical reaction, often
seen when substances change color.
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B. Comprehension questions

1. What occurs during a chemical reaction?

2. What is involved in the process of a chemical reaction?

3. Can you give an example of a chemical reaction from
everyday life?

4. What is a synthesis reaction? Provide an example.

5. Describe what happens in a decomposition reaction with an
example.

6. What is a single replacement reaction?

7. Explain a double replacement reaction and give an example.
8. Name four changes that can indicate a chemical reaction has
occurred.

9. What does the Law of Conservation of Mass state about che-
mical reactions?

10. Why is understanding chemical reactions important in fi-
elds like medicine and environmental science?

C. Paraphrased Fill-in-the-Gaps Exercise: The Dynamics of
Chemical Reactions

Complete the sentences by filling in the blanks with appropri-
ate words from the text.

energy, compounds, properties, water, cooking, hydrogen,
color, bonds, substances, products, decomposition, medicine,
digestion, industry, respiration, precipitate, compound, oxygen,
burning, reactants, materials

1. In chemical reactions, substances undergo a transformation

to become new .

2. These processes involve breaking and creating chemical
between atoms, resulting in new compounds with

different from their original forms.

3. Chemical reactions are everyday occurrences, evident in

activities like fuel for vehicles and the of

food.
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4. A synthesis reaction involves multiple substances merging to
create a new , such as the reaction of hydrogen and
oxygen to make

5. When a compound dlslntegrates into simpler entities, it's
known as a reaction, like the electrolysis of water
producing and

6. In a single replacement reactlon one element takes the place
of another in a compound, whereas a double replacement
involves the exchange of components between two .
7. Signs of chemical reactions include changes in , the
release of gas, temperature shifts, and the formation of a

8. The Law of Conservation of Mass indicates that in chemical
reactions, the total mass of the is equal to the mass
of the
9. Knowledge of chemical reactions is vital in fields like

, environmental science, and .
10. Chemists apply their understanding of these reactions to

develop new , medications, and solutions.
11. Chemical reactions are crucial for industrial processes and
are integral to life processes, including and cellular
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Lesson 6; States of Matter: Solids, Liquids, and Gases

Matter exists in different states, primarily solids,
liquids, and gases, each with distinct properties. The state of
matter is determined by the arrangement and behavior of its
particles - atoms, molecules, or ions.

Solids have a fixed shape and volume. The particles
in a solid are closely packed together in a regular pattern and
vibrate in place, which gives solids their definite shape and
volume. Examples of solids include ice, wood, and iron. Solids
don't flow and can't be compressed easily.

Liquids have a definite volume but take the shape of
their container. The particles in a liquid are close together but
can move around each other, allowing liquids to flow. This
property makes liquids adaptable in shape while maintaining a
constant volume. Water, oil, and alcohol are examples of
liquids. Liquids are not easily compressible, like solids.

Gases have neither a
fixed shape nor a fixed

| LESSON 6 _ volume. The particles in a gas
STATES oF MATTER are far apart and move freely,
SOLIDS, LIQUIDS anp GASES making gases expand to fill

any container they are in. This
free movement also means

o < . )
gases are easily compressible.
u Examples of gases include

SOLIDS  LIQUIDS  GASES oxygen, carbon dioxide, and
helium.
« Matter exists in three primary states
« Solids have a definite shape and volume The State Of matter
« Liquids h defini | bi 3
itk e, can change through physical
» Gases have neither definite shape nor volume processes llke meltlng’

freezing, evaporation, and
condensation, depending on
temperature  and  pressure
conditions.  Understanding  these states and  their
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transformations is crucial in fields ranging from chemistry and
physics to engineering and environmental science. The
behavior of matter in different states underpins many natural
phenomena and technological applications.

A. Match each word with its correct definition.

03N LN kW~

Terms:

. Solids

. Liquids

. Gases

. Melting

. Freezing

. Evaporation

. Condensation
. Particles

Definitions:
A. The state of matter where substances
have a definite volume and take the shape
of their container, with particles that can
move around each other.
B. A process where a substance changes
from a liquid to a gas, often due to
increased temperature.
C. The smallest units of matter, which
include atoms, molecules, or ions, and
determine the properties of different states
of matter.
D. The state of matter where substances
have neither a fixed shape nor a fixed
volume, with particles that are far apart
and move freely.
E. A process where a gas turns into a
liquid, typically when cooled.
F. A process where a substance changes
from a solid to a liquid, usually when
heated.
G. The state of matter where substances
have a fixed shape and volume, with
particles that are closely packed in a
regular pattern.
H. A process where a liquid becomes a
solid, often when the temperature is
lowered.
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B. Comprehension questions

1. What are the three primary states of matter?

2. How is the state of matter determined?

3. Describe the characteristics of particles in a solid.

4. Can you give three examples of solids?

5. What are the properties of liquids in terms of shape and
volume?

6. Name three examples of liquids.

7. How do the properties of gases differ from solids and
liquids?

8. Give three examples of gases.

9. What are some physical processes that can change the state
of matter?

10. Why is understanding different states of matter important in
science and technology?

C. Fill-in-the-Gaps Exercise: States of Matter

Complete the sentences by filling in the blanks with
appropriate words from the text.

freely, temperature, molecules, engineering, ice, volume,
water, liquids, flow, behave, solids, vibrating, compressible,
compressed, container, oxygen, melting, volume, flow

1. Matter exists mainly as , , and gases, each
with unique properties.
2. The state of matter depends on how its particles - atoms,
, or ions - are arranged and act.
3. Solids keep a fixed shape and volume, with particles tightly

packed in a regular pattern and only slightly.

4. Some examples of solids are , wood, and iron.
Solids don't and are hard to compress.

5. Liquids maintain a definite , but adapt to the shape
of their
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6. In liquids, particles are close but can move around, which

lets them .

7. Examples of liquids include , oil, and alcohol, and

they are not easily .

8. Gases don't have a fixed shape or , and their

particles move and are spaced far apart.

9. Gases will fill any container they are in and can be

easily. Examples are , carbon dioxide, and helium.

10. Matter changes state through processes like ,

freezing, evaporation, and condensation, influenced by
and pressure.

11. Understanding these states is important in fields like

chemistry, physics, , and environmental science.
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Lesson 7; Mixtures and Solutions: Combining Substances

Mixtures and solutions are two types of combinations
of substances, but they differ in composition and properties.

A mixture is a combination of two or more substances
that are not chemically bonded together and can be separated
by physical means. Mixtures can be homogeneous or
heterogeneous. Homogeneous mixtures have a uniform
composition throughout, like air or a solution of salt in water.
Heterogeneous mixtures have different compositions in
different parts of the mixture, like a salad or a mixture of oil
and water.

Solutions are a type of
homogeneous mixture where

one substance (the solute) is
MIXTURES AND dissolved in another (the
SOLUTIONS: solvent). The solute and
COMBINING SUBSTANCES solvent can be in any state of

matter: gas, liquid, or solid.

For example, in a saltwater

solution, salt is the solute and

water is the solvent. Solutions

MIXTURES SOLUTIONS are characterized by the solute

A solitons s aBEon being uniformly distributed

o within the solvent at the
et TSN molecular or ionic level.

[Edisetdinanceist The concentration of a

solution is an important

concept and refers to the

amount of solute present in a given quantity of solvent or

solution. Concentrations can be expressed in various ways,

such as molarity or percent composition.

In both mixtures and solutions, the original substances

retain their chemical properties. This is key in distinguishing

them from compounds, where the original substances lose their

* Mixtures are made of substances that are
not chemically combined
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individual properties and form a new substance with different
properties. Understanding mixtures and solutions is essential in
fields like chemistry, environmental science, and various
industries where mixing and dissolving substances are common

practices.

A. Match each word with its correct definition.

Terms:

1. Mixtures

2. Homogeneous
Mixtures

3. Heterogeneous
Mixtures

4. Solutions

5. Solute

6. Solvent

7. Concentration
8. Compounds

Definitions:

A. A type of mixture where one substance
is evenly dissolved in another, resulting in
a uniform composition.

B. The substance in a solution that is
dissolved by another substance.

C. Mixtures that have different
compositions and properties in different
parts, like oil and water.

D. Combinations of two or more
substances that are not chemically bonded
and can be separated physically.

E. The substance in a solution that does
the dissolving.

F. The amount of solute present in a given
quantity of solvent or solution, measured
in various ways like molarity.

G. Mixtures that have a uniform
composition throughout, like air or a
saltwater solution.

H. Substances formed when elements or
compounds chemically combine,
resulting in a substance with different
properties.
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B. Comprehension questions

1. What is the difference between a mixture and a solution?

2. How can mixtures be separated?

3. What are the two types of mixtures? Give an example of
each.

4. What is a homogeneous mixture? Provide an example.

5. Describe a heterogeneous mixture with an example.

6. In a solution, what are the terms used for the substance that
dissolves and the substance in which it dissolves?

7. Can you give an example of a solution and identify its solute
and solvent?

8. How is the concentration of a solution defined?

9. Name two ways to express the concentration of a solution.
10. Why do the substances in mixtures and solutions retain
their chemical properties?

C. Fill-in-the-Gaps Exercise: Understanding Mixtures and
Solutions

Complete the sentences by filling in the blanks with appropri-
ate words from the text.

solvent, chemical, compositions, water, properties,
combinations, chemically, different, gas, homogeneous,
physical, salt, liquid, science, chemistry, composition, solvent

1. Mixtures and solutions are types of of substances,

each with different composition and

2. A mixture is made of two or more substances not

bonded and can be separated by means.

3. Mixtures can be either homogeneous, with a uniform
like air, or heterogeneous, like a salad or oil mixed

with .

4. Solutions are a type of mixture where one

substance (the solute) is dissolved in another (the ).
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5. In a solution, the solute and solvent can be any state of
matter: , , or solid.

6. An example of a solution is saltwater, where is the
solute and is the solvent.

7. The concentration of a solution refers to the amount of solute
in a given quantity of or solution.

8. Concentrations can be measured in terms like molarity or
percent .

9. In both mixtures and solutions, the original substances keep
their properties.

10. This is different from compounds, where the original
substances form a new substance with properties.

11. Understanding mixtures and solutions is crucial in fields
like , environmental , and industries related to
mixing and dissolving substances.

34



Lesson 8; Acids and Bases: The pH Scale
Acids and bases are two important categories of
chemical compounds with distinct properties, behaviors, and
uses. The pH scale is a measure that indicates how acidic or
basic a solution is.
Acids are substances
that release hydrogen ions

| LESSONS _ (H+) when dissolved in water.
ACIDS AND BASES They have a sour taste, can
THE pH SCALE conduct electricity, and react

with metals to produce

l - hydrogen  gas. Common
=) examples of acids include
hydrochloric acid (HCI), found

ACIDS BASES in stomach acid, and citric
pH Scale acid, found in citrus fruits.

B 1 I Acids turn blue litmus paper

0127345678914
red and have a pH value less

* The pH scale measures how acidic

or basic a substance is.
. :cids ha:{e apH lesitha; 7, while bases than 7
ave a pH greater than 7.
* A pH of 7 is neutral, meaning a substance Bases’ on the Other
is neither acidic nor basic hand’ release hydroxide ions

(OH-) in water. They have a
bitter taste and a slippery feel, like soap. Bases can also
conduct electricity and turn red litmus paper blue. Examples of
bases include sodium hydroxide (NaOH), used in soap making,
and ammonia (NH3), used in cleaning products. Bases have a
pH value greater than 7.

The pH scale ranges from 0 to 14. A pH of 7 is neutral,
meaning the substance is neither acidic nor basic, like pure
water. The strength of an acid or base depends on its ability to
donate or accept hydrogen ions. The closer the pH is to 0, the
stronger the acid; the closer it is to 14, the stronger the base.

Understanding acids, bases, and the pH scale is crucial
in chemistry, biology, environmental science, and many
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industries. pH levels affect everything from the functioning of
our bodies to the health of lakes and oceans. Monitoring and
adjusting pH levels is vital in activities like water treatment,
agriculture, and medicine.

A. Match each word with its correct definition.

Terms: Definitions:
1. Acids A. Chemicals that release H+ in water,
2. Bases taste sour, and turn blue litmus paper red,
3. pH Scale with a pH less than 7.
4. Hydrogen lons ~ B. A measure used to indicate how acidic
(H+) or basic a solution is, ranging from 0 to
5. Hydroxide Ions  14.
(OH-) C. The ions released by acids in water,
6. Litmus Paper responsible for acidic properties.
7. Neutral pH D. Substances that release OH- ions in

8. Water Treatment water, feel slippery, and turn red litmus
paper blue, with a pH greater than 7.
E. The ions released by bases in water,
associated with basic properties.
F. A type of paper used to test whether a
substance is acidic or basic, changing
color based on pH.
G. The pH value of 7, indicating a
substance that is neither acidic nor basic,
such as pure water.
H. The process of ensuring water quality
and safety, where controlling pH levels is
often necessary.
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B. Comprehension questions

1. What are the two main categories of chemical compounds
discussed in the text?

2. What is the pH scale used to measure?

3. How do acids behave when dissolved in water and what ions
do they release?

4. Can you give two examples of acids and their common
sources?

5. What color does blue litmus paper turn in an acidic solution?
6. What ions do bases release in water?

7. Describe two properties of bases and give an example of
each.

8. What color does red litmus paper turn in a basic solution?

9. What is the pH value of a neutral substance, and give an
example.

10. Why is understanding acids, bases, and the pH scale
important in various fields?

C. Fill-in-the-Gaps Exercise: Exploring Acids, Bases, and the
PH Scale

Fill in the blanks with appropriate words.

hydroxide, acidic, treatment, blue, ammonia, basic, less,
hydrogen, neutral, donate, red, water, uses, greater, chemistry,
science, medicine, 0,14

1. Acids and bases are categories of chemical compounds with
distinct properties, behaviors, and

2. The pH scale indicates how or a
solution is, ranging from 0 to 14.
3. Acids release 1ons in water, have a sour taste, can

conduct electricity, and turn blue litmus paper .
4. Common examples of acids are hydrochloric acid (HCl) and
citric acid, with a pH value than 7.
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5. Bases release ions in water, have a bitter taste, a

slippery feel, and turn red litmus paper

6. Examples of bases include sodium hydroxide (NaOH) and
, with a pH value than 7.

7. ApH of 7 is considered , which is the pH level of

pure

8. The strength of an acid or base is determined by its ability to
or accept hydrogen ions.

9. A strong acid has a pH closer to , while a strong

base is closer to

10. Understanding acids, bases and the pH scale is important

in fields like , environmental , and various
industries.

11. pH levels are crucial for the health of our bodies, lakes,
oceans, and are monitored in water , agriculture, and
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Lesson 9; Organic Chemistry

Organic chemistry is a branch of chemistry that focuses
on the study of carbon-containing compounds. Carbon is a
versatile element and forms the basis of life on Earth. Its
unique ability to form strong covalent bonds with itself and
other elements like hydrogen, oxygen, nitrogen, and sulfur

leads to an immense variety of organic compounds.
The simplest organic
compounds are hydrocarbons,
which contain only carbon and
ne hydrogen. These can be further
classified based on their
structure into alkanes, alkenes,
alkynes, and aromatic
hydrocarbons. Alkanes have
single bonds, alkenes have at
least one double bond, alkynes
have at least one triple bond,
and aromatic hydrocarbons

il have a special type of stable
. fi fi 5 1 3

i b & ity o ks ring structure, like benzene.

« Examples include hydrocarbons, Functional groups are
alcohols, and more

specific groupings of atoms

within molecules that are
responsible for the characteristic chemical reactions of those
molecules. Common functional groups in organic chemistry
include alcohols, ketones, carboxylic acids, and amines. The
presence and arrangement of these groups give organic
compounds their unique properties and reactivity.

Organic chemistry is essential in many areas of science
and industry. It is the foundation for biochemistry,
understanding how biological molecules like proteins,
carbohydrates, lipids, and nucleic acids function. It also plays a
critical role in the pharmaceutical industry in the design and

39



synthesis of drugs, as well as in the petrochemical industry,
polymer science, and food chemistry.

The diversity and complexity of organic compounds
make organic chemistry a continuously evolving field, crucial
for scientific advancements and innovations in material
science, medicine, and environmental science.

A. Match each word with its correct definition.

Terms: Definitions:
1. Organic A. The branch of chemistry dealing with
Chemistry compounds that contain carbon, known
2. Hydrocarbons for a vast variety of substances.
3. Alkanes B. Simple organic compounds consisting
4. Alkenes only of carbon and hydrogen.
5. Alkynes C. Hydrocarbons with at least one triple
6. Aromatic bond between carbon atoms.
Hydrocarbons D. Hydrocarbons with at least one double
7. Functional bond between carbon atoms.
Groups E. Compounds with a special type of
8. Biochemistry stable ring structure, exemplified by

benzene.

F. Organic molecules characterized by
having single bonds between carbon
atoms.

G. Specific groupings of atoms within
molecules that determine their
characteristic reactions.

H. The field of science that explores the
chemical processes within and related to
living organisms, closely linked to organic
chemistry.

40



B. Comprehension questions

1. What is the focus of organic chemistry?

2. Why is carbon considered a versatile element in organic
chemistry?

3. What are hydrocarbons and what elements do they contain?
4. Can you classify hydrocarbons into their different types
based on their structure?

5. What is the difference between alkanes, alkenes, and
alkynes?

6. What are aromatic hydrocarbons and give an example?

7. What are functional groups in organic compounds?

8. Name four common functional groups in organic chemistry.
9. How is organic chemistry related to the field of
biochemistry?

10. Why is organic chemistry important in industries like
pharmaceuticals and petrochemicals?

C. Fill-in-the-Gaps Exercise: Introduction to Organic
Chemistry

Complete the sentences with suitable words.

benzene, alkenes, ketones, hydrogen, alcohols, single, carbon,
pharmaceutical, covalent, food, nitrogen, chemical, ring,
carbohydrates, reactivity, amines, hydrocarbons, medicine,
triple, alkanes

1. Organic chemistry is a branch of chemistry focusing on
compounds containing the element .
2. Carbon is known for its ability to form strong
bonds with itself and other elements like hydrogen, oxygen,

, and sulfur.
3. The simplest organic compounds are , consisting
only of carbon and
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4. Hydrocarbons are classified into ,
alkynes, and aromatic hydrocarbons based on their structure
5. Alkanes are characterized by bonds, alkenes by at
least one double bond, and alkynes by at least one
bond.
6. Aromatic hydrocarbons, like , have a special type of
stable structure.
7. In organic molecules, functional groups are specific atom
groupings responsible for the molecule's characteristic
reactions.

8. Some common functional groups in organic chemistry are

, , carboxylic acids, and
9. The presence and arrangement of these groups determme the
properties and of organic compounds.
10. Organic chemistry underpins biochemistry, crucial for
understanding biological molecules like proteins, ,
lipids and nucleic acids.
11. This field plays a key role in industries such as ,
drug design, petrochemicals, polymer science, and
chemistry.
12. The diversity and complexity of organic compounds make
this field essential for advancements in material science,

, and environmental science.
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Lesson 10; Photosynthesis: How Plants Make Food
Photosynthesis is a remarkable process used by plants,
algae, and some bacteria to produce their own food. This
process converts sunlight into energy, making it fundamental

for life on Earth.

CO;

CH:,0;

« Photosynthesis is the process plants use
to make food

* Plants use sunlight, carbon dioxide, and
water

* Produces glucose and oxygen as products

Photosynthesis occurs
in the leaves of plants. The
leaves contain a pigment
called chlorophyll, which
gives them their green color.
Chlorophyll captures sunlight,
starting the process. Water
absorbed by the plant's roots
and carbon dioxide from the
air are also vital. In the
presence of sunlight, these
ingredients combine to
produce glucose, a type of
sugar that plants use for energy
and growth. Oxygen is
released as a byproduct, which
1s essential for breathing.

The process of photosynthesis is not just crucial for
plants but also for all living beings. The oxygen that plants
release sustains the life of animals and humans. Moreover, the
food produced by plants forms the base of the food chain. This
process also helps in reducing carbon dioxide in the
atmosphere, playing a key role in controlling the Earth’s
climate. Understanding photosynthesis helps us appreciate the
importance of plants in our ecosystem and the need to protect

them.
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A. Match each word with its correct definition.

03O\ LN kW~

Terms:

. Photosynthesis
. Chlorophyll

. Glucose

. Oxygen

. Carbon Dioxide
. Sunlight

. Ecosystem

. Food Chain

Definitions:

A. The process by which plants, algae,
and some bacteria convert light energy
into chemical energy, producing food and
oxygen.

B. A green pigment found in the leaves of
plants, crucial for capturing light energy.
C. A simple sugar produced by plants
during photosynthesis, used as an energy
source.

D. A gas released as a byproduct of
photosynthesis, vital for animal and
human respiration.

E. A gas absorbed from the air by plants
to use in photosynthesis.

F. The natural light energy source
required for photosynthesis to occur.

G. A community of living organisms
interacting  with  their environment,
sustained by processes like
photosynthesis.

H. The sequence of organisms through
which energy and nutrients pass, starting
with plants as primary producers.

44



B. Comprehension questions

1. What is photosynthesis?

2. Which organisms primarily perform photosynthesis?

3. What is the main source of energy for photosynthesis?

4. Where in the plant does photosynthesis primarily occur?

5. What pigment is responsible for capturing sunlight in plants,
and what color does it give them?

6. Besides sunlight, what two substances are essential for
photosynthesis?

7. What are the main products of photosynthesis?

8. What byproduct is released during photosynthesis and why
is it important?

9. How does photosynthesis contribute to the food chain?

10. Why is photosynthesis important for controlling the Earth’s
climate?

C. Fill-in-the-Gaps Exercise: Understanding Photosynthesis
Complete the sentences with appropriate words.

chlorophyll, glucose, leaves, sunlight, growth, Earth, green,
food, roots, air, ecosystem, climate, oxygen, humans, sunlight,
food

1. Photosynthesis is a process used by plants, algae, and some
bacteria to produce their own

2. This process converts into energy, crucial for life
on

3. Photosynthe51s takes place in the of plants, which
contain a pigment called

4. Chlorophyll is responsible for the color of leaves
and captures to start the process.

5. Essential components for photosynthesis include water from
the plant's and carbon dioxide from the

6. In sunlight, these ingredients combine to produce ,a

sugar used by plants for energy and

45



7. As a byproduct of this process, is released, which
is vital for the breathing of animals and

8. The oxygen from plants not only supports hfe but also
contributes to the chain as plants produce food.

9. Photosynthesis helps reduce carbon dioxide in the
atmosphere, affecting the Earth's

10. Understanding photosynthesis hlghhghts the importance of
plants in our and the need to protect them
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Lesson 11; Respiration: How We Use Oxygen

Respiration is an essential process in all living
organisms, including humans. It is how our bodies use oxygen
to convert food into energy. This process is crucial for
maintaining life and energy levels.

[ Lesson 11 ]
RESPIRATION

~\co,

0,

« Respiration is the process of using oxygen
to release energy

 Oxygen is taken in from the air we breathe
« Carbon dioxide and water are produced

Respiration begins
when we inhale oxygen from
the air. This oxygen travels
through  our  respiratory
system, which includes the
nose, trachea, and lungs. In the
lungs, oxygen passes into the
bloodstream and is carried to
every cell in the body. Cells
use this oxygen to break
down food, primarily glucose,
to release energy. This energy
powers various functions in
the body, from moving
muscles to thinking thoughts.

The process of
respiration  also  produces

waste products, mainly carbon dioxide and water. These are
removed from the body when we exhale. This cycle of inhaling
oxygen and exhaling carbon dioxide is continuous and
automatic. Respiration is vital not only for physical activities
but also for the functioning of internal organs and systems.
Understanding respiration helps us appreciate the importance
of clean air and a healthy respiratory system. It also highlights
the interconnectedness of all living things, as the oxygen we
breathe is provided by plants through photosynthesis.
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A. Match each word with its correct definition.

Terms:
. Respiration
. Oxygen
. Glucose
. Energy
. Carbon Dioxide
. Lungs
7. Respiratory
System
8. Photosynthesis

AN DN B~ W N —

Definitions:
A. The process by which living
organisms take in oxygen and use it to
convert food into energy.
B. The gas that is inhaled by organisms
during respiration and used to break
down food substances.
C. A simple sugar that is a primary source
of energy and is broken down in cells
during respiration.
D. The power generated by cells during
respiration, used for various bodily
functions and activities.
E. A waste product of respiration, exhaled
by organisms.
F. Organs in the respiratory system where
oxygen is exchanged with carbon dioxide
in the blood.
G. The system in the body that includes
the nose, trachea, and lungs, responsible
for breathing.
H. The process used by plants to produce
oxygen, which is essential for respiration
in animals and humans.

B. Comprehension questions

1. What is respiration?

2. Why is respiration essential for living organisms?

3. What is the first step in the process of respiration?

4. Name the parts of the respiratory system mentioned in the

text.

5. Where in the body does oxygen enter the bloodstream?
6. What role does oxygen play at the cellular level?
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7. What is the primary source of energy used in respiration?
8. What are the waste products of respiration?

9. How are these waste products removed from the body?
10. How does the process of respiration highlight the
interconnectedness of living things?

C. Fill-in-the-Gaps Exercise: Understanding Respiration
Complete the sentences with appropriate words.

trachea, glucose, exhale, inhale, photosynthesis, energy,
muscles, bloodstream, continuous, water, clean, organs, energy

1. Respiration is a vital process in all living organisms,

including humans, for converting food into using
oxygen.

2. The process starts when we oxygen, which travels
through our respiratory system including the nose, ,
and lungs.

3. In the lungs, oxygen enters the and is transported
to every cell in the body.

4. Cells use oxygen to break down , primarily

glucose, to release

5. This energy is used for various body functions, from moving
to processing thoughts.

6. Respiration also produces waste products like carbon

dioxide and , which are expelled when we

7. The cycle of 1nhahng oxygen and exhaling carbon dioxide is
and happens automatically.

8. Respiration is crucial for both physical activities and the

functioning of internal and systems.

9. Understanding respiration underscores the importance of
air and a healthy respiratory system.

10. It also shows the interconnectedness of life, as the oxygen

we breathe is provided by plants through
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Lesson 12; Water: The Universal Solvent
Water, often termed the "universal solvent," is one of
the most important substances on Earth. Its ability to dissolve a
wide range of substances is due to its unique chemical
properties. Water molecules have a polar structure, meaning
they have a slight positive charge on one end and a slight
negative charge on the other. This polarity allows water
molecules to surround and interact with various ions and

molecules, effectively dissolving them.

This solvent property
of water plays a critical role in
the environment and in
biological systems. In nature,
WATE R water dissolves minerals and
THE UNIVERSAL SOLVENT nutrients from the soil, which
are then absorbed by plants
and, in turn, consumed by
animals. In oceans and rivers,

water dissolves gases like
‘ oxygen and carbon dioxide,
essential for aquatic life.
* Water is a solvent that can dissolve In the human body
many substances . . ?
* Molecules of water are polar - they have Water’s I'Ole as a SOlVent 1S Vltal
a positive and a negative end . ey
= Water dissolves substances by surrounding fOI‘ llfe It faCﬂltateS the
and separating particles .
transport of nutrients,

hormones, and waste products
in and out of cells. It also aids in maintaining body temperature
and is involved in many biochemical reactions.

Moreover, water's solvent properties are crucial in
numerous industrial and laboratory processes. It is used in the
manufacture of a wide range of products, from pharmaceuticals
to food items. In laboratories, water is a standard solvent for
chemical reactions and for cleaning purposes.
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Despite being a universal solvent, water does not
dissolve everything. Substances like oils, fats, and certain
plastics do not dissolve in water due to their non-polar nature.
This limitation is also crucial as it allows for the existence of
cell membranes and various forms of life. Understanding
water's unique properties as a solvent is essential in fields
ranging from chemistry and environmental science to biology

and engineering.

A. Match each word with its correct definition.

Terms:
1. Universal
Solvent
2. Water
Molecule
3. Polarity
4. Dissolving
Minerals and
Nutrients
5. Transport in
the Human Body
6. Industrial and
Laboratory Uses
7. Non-Polar
Substances
8. Cell
Membranes

Definitions:
A. A term used to describe water's ability
to dissolve a wide range of substances.
B. A molecule with a slight positive charge
on one end and a slight negative charge on
the other, characteristic of water.
C. The property of having distinct positive
and negative ends, allowing for
interactions with various substances.
D. The process by which water takes up
minerals and nutrients from the soil, aiding
their absorption by plants.
E. The function of water in moving
nutrients, hormones, and waste products in
and out of cells in the body.
F. The use of water in manufacturing and
as a solvent for chemical reactions and
cleaning in laboratories.
G. Substances that do not dissolve in
water, often because they lack polarity.
H. Structures in living organisms that are
not dissolved by water, allowing for the
containment and protection of cells.

51



B. Comprehension questions

1. Why is water often called the "universal solvent"?

2. What is unique about the structure of water molecules?

3. How does water's polarity help it dissolve substances?

4. Describe one way water's solvent property is critical in the
environment.

5. How does water contribute to the survival of aquatic life?

6. What role does water play in the human body as a solvent?

7. How does water facilitate the transport of substances in and
out of cells?

8. Mention one industrial use of water due to its solvent
properties.

9. Can water dissolve all substances? Give examples of
substances that it cannot dissolve.

10. Why is understanding water's properties as a solvent
important in various scientific fields?

C. Fill-in-the-Gaps Exercise: Water as the 'Universal Solvent'
Complete the sentences with appropriate words.

aquatic, soil, ions, nutrients, Earth, polar, solvent, temperature,
reactions, animals, chemical, oxygen, biology, chemistry, cell,
non-polar, other

1. Water is known as the "universal " and is a crucial

substance on

2. Its ability to dlssolve many substances stems from its unique
properties.

3. Water molecules are , with a slight positive charge

at one end and a negative charge at the

4. This polarity enables water to surround and interact with

various and molecules, dissolving them.

5. In nature, water dissolves minerals and nutrients from the
, beneficial for plants and
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6. In oceans and rivers, water dissolves gases like

and carbon dioxide, which are vital for life.

7. Water's role as a solvent in the human body is crucial for
transporting , hormones, and waste products.

8. It also helps in maintaining body and is involved
in biochemical .

9. In industry and laboratories, water is used in making
pharmaceuticals, food items, and as a solvent for

reactions and cleaning.

10. Water does not dissolve substances like oils and fats due to
their nature.

11. This limitation is important for the existence of
membranes and various forms of life.

12. Understanding water's properties as a solvent is essential in
fields like , environmental science, , and
engineering.
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Lesson 13; Describing Chemical Reactions

Chemical reactions are processes where substances,
known as reactants, transform into new substances, called
products. These changes involve the breaking and forming of
chemical bonds, leading to changes in the arrangement of
atoms. A common type of chemical reaction is a synthesis
reaction, where simpler substances combine to form more
complex compounds. For instance, when hydrogen gas (H2)

reacts with oxygen gas (02), they form water (H20).
Another type is a
decomposition reaction, where

a compound breaks down into
simpler substances. For
DESCRIBING exarl:;lple, when  water s
CHEMICAL electrolyzed, it decomposes
REACTIONS into hydrogen and oxygen
gases. In replacement
@ ﬂ reactions, elements in
compounds exchange places.
@t ® g iy
For instance, when copper
. Chemichal re_ac}ions can be represented (CU) iS added to silver nitrate
using chemical equations .
*Ina ?egction, reagtants are converted (AgNO3), Copper nltrate
. :)np:::rouwc:i) separates the reactants (Cu(NO3 )2) and Silver (Ag)
and products are formed.

Understanding  these

reactions involves recognizing

the signs of a chemical change, such as color change,

temperature change, gas production, or the formation of a

precipitate. Balancing chemical equations is also crucial, as it

reflects the conservation of mass in reactions. Learning about

chemical reactions helps in understanding how substances

interact and change, which is fundamental in the study of
chemistry.
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A. Match each word with its correct definition.

Terms:

1. Chemical
Reactions

2. Reactants

3. Products

4. Synthesis
Reaction

5. Decomposition
Reaction

6. Replacement
Reaction

7. Chemical
Change

8. Balancing
Chemical
Equations

9. Conservation of
Mass

Definitions:

A. The initial substances that undergo
change in a chemical reaction.

B. The process of ensuring that the
number of atoms of each element is equal
on both sides of a chemical equation.

C. New substances formed as a result of a
chemical reaction.

D. A reaction where simpler substances
combine to form more complex
compounds.

E. A reaction where a compound breaks
down into simpler substances.

F. A reaction where elements in
compounds exchange places.

G. Indicators of a reaction, such as color
or temperature change, gas production, or
precipitate formation.

H. Processes where substances transform
into new substances, involving bond
formation and breaking.

I. A principle stating that matter is neither
created nor destroyed in a chemical
reaction.
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B. Comprehension questions

1. What happens during a chemical reaction?

2. What are the substances called that start a chemical reaction?
3. What are the new substances called that are formed in a
chemical reaction?

4. Define a synthesis reaction and give an example.

5. What is a decomposition reaction? Provide an example.

6. Explain what happens in a replacement reaction with an
example.

7. Name some signs that indicate a chemical reaction is taking
place.

8. Why is balancing chemical equations important?

9. How does a balanced chemical equation relate to the
conservation of mass?

10. Why is understanding chemical reactions important in the
study of chemistry?

C. Fill-in-the-Gaps Exercise: Understanding Chemical
Reactions

Complete the sentences with appropriate words.

atoms, complex, substances, precipitate, exchange, chemistry,
products, bonds, color, silver, mass, water, interact, oxygen

1. Chemical reactions are processes where , or
reactants, change into new substances, known as
2. These changes occur due to the breaking and formlng of

chemical , altering the arrangement of

3. A synthesis reaction involves simpler substances combining
to form more compounds, like hydrogen and oxygen
forming

4. Decomposition reactions break a compound down into
simpler substances, such as when water decomposes into
hydrogen and gases.
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5. In replacement reactions, elements in compounds

places, like copper reacting with silver nitrate to form copper

nitrate and .

6. Signs of a chemical change include changes in

temperature, gas production, or the formation of a .

7. Balancing chemical equations is important as it shows the

conservation of in reactions.

8. Learning about chemical reactions is fundamental in the

study of , helping to understand how substances
and change.

b
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Lesson 14; Basic Chemistry Safety Terms
Safety in a chemistry lab is paramount, and
understanding basic safety terms is crucial for anyone working
in or learning about this environment. The first key term is
"Personal Protective Equipment (PPE)," which includes lab
coats, gloves, and safety goggles. These items protect skin and
eyes from harmful chemicals and physical injuries. Another
important term is "Material Safety Data Sheet (MSDS)," which
provides detailed information about a chemical's hazards and
safety precautions.
"Corrosive" refers to
substances that can damage or

LESSON 14 destroy other substances upon

BASIC CHEMISTRY contact, including skin and

SAFETY TERMS metal.  Examples  include

A|ways strong acids and Dbases.

wear ‘ "Flammable" describes

goggles

and gloves. substances that can catch fire

Kriow th easily, such as glcohol and

'i @ location certain gases. It’s important to
of safety .

equipment handle these materials away

® Nevereator from open flames or heat
drink in sources.
L "Ventilation" is another
Follow all safety signs. key term, referring to the
‘ ‘ process of supplying fresh air
to disperse harmful vapors or
fumes, typically through a fume hood. Lastly, "Spill Kit" is
essential in any lab. It contains materials needed to safely clean
up chemical spills, preventing accidents and exposure to
harmful substances. Understanding and adhering to these basic
safety terms and practices helps maintain a safe and efficient
laboratory environment.
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A. Match each word with its correct definition.

Terms:

1. Personal
Protective
Equipment (PPE)
2. Material
Safety Data
Sheet (MSDS)

3. Corrosive

4. Flammable

5. Ventilation

6. Spill Kit

Definitions:

A. The system of removing or diluting air
contaminants in a workspace, often through
devices like fume hoods.

B. Materials or substances that are easily
ignited and capable of burning quickly.

C. A set of tools and materials used for
safely cleaning up and containing chemical
spills in a laboratory.

D. Substances that can cause severe
damage or destruction to other materials
upon contact, including skin and metal.

E. A document that provides information
on the hazards of a chemical and
instructions for its safe handling and use.

F. Equipment designed to protect the
wearer's body from injury or infection,
including lab coats, gloves, and safety

goggles.

B. Comprehension questions
1. What does PPE stand for in a chemistry lab?
2. Name three items that are included in Personal Protective

Equipment (PPE).

3. What is the purpose of wearing PPE in the lab?
4. What information does a Material Safety Data Sheet

(MSDS) provide?

5. Define what is meant by a substance being "corrosive."
6. Give examples of corrosive substances.

7. What does "flammable" mean, and give two examples of
flammable substances.
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8. Why is it important to handle flammable substances
carefully?

9. What is the purpose of ventilation in a chemistry lab?

10. What is a Spill Kit and why is it important in a laboratory?

C. Fill-in-the-Gaps Exercise: Safety in the Chemistry Lab
Complete the sentences with appropriate safety-related words.
accidents, fume, gloves, fire, efficient, precautions, air,
goggles, chemical, hazards, flames, skin, acids

1. "Personal Protective Equipment (PPE)" in a lab includes
items like lab coats, , and safety to protect
against chemical harm.

2. A "Material Safety Data Sheet (MSDS)" provides detailed

information about a chemical's and safety

3. "Corrosive" substances can damage or destroy other
materials, including and metal, with examples being
strong and bases.

4. "Flammable" refers to substances like alcohol that can easily
catch , requiring careful handling away from open
5. "Ventilation" in a lab involves supplying fresh to
disperse harmful vapors, often through a hood.

6. A "Spill Kit" is crucial for safely cleaning up

spills and includes materials to prevent and
exposure.

7. Understanding these safety terms and practices is key to
maintaining a safe and laboratory environment.
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Lesson 15; Introduction to English for Chemistry

The Periodic Table is a fundamental tool in chemistry,

organizing all known chemical elements in a systematic way.

Each element is listed with its chemical symbol (like H for

Hydrogen or O for Oxygen) and atomic number (the number of

protons in its nucleus). Elements are arranged in order of

increasing atomic number, and by their electronic properties

into rows called periods and columns known as groups or
families.

Elements in the same

group have similar chemical

Lesson 15 properties. ~ For  example,

INTRODUCTION TO Group 1 contains the alkali

ENGLISH FOR metals, known for being
CHEMISTRY

highly reactive, especially with

B water. The table also divides
elements into metals,

nonmetals, and metalloids.
Metals, which include
elements like iron and copper,
are typically shiny, good

e Learn key chemistry terms

in English conductors of heat and
£ actce desciting eciaitific electricity, and  malleable.
o Build vocabulary for chemistry Nonmetals, such as oxygen

topics ?
and carbon, have more varied

properties and are found in all
three states of matter at room temperature.

The Periodic Table is not just a tool for classification; it
also helps predict the behavior of elements. For example,
elements that are close to each other often have similar
properties. Understanding the Periodic Table is crucial for
anyone studying chemistry, as it provides a comprehensive
overview of the elements and their relationships.
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A. Match each word with its correct definition.

Terms:

1. Periodic Table

Definitions:

A. The notation used to represent an

2. Chemical element, usually one or two letters
Symbol derived from its English or Latin name.

3. Atomic Number  B. Vertical columns in the Periodic Table
4. Periods that group elements with similar

5. Groups/Families
6. Alkali Metals

7. Metals

8. Nonmetals

9. Metalloids

chemical properties.

C. Horizontal rows in the Periodic Table
that represent elements with the same
number of electron shells.

D. Elements like oxygen and carbon,
with varied properties and found in all
three states of matter at room
temperature.

E. Elements typically shiny, good
conductors of heat and electricity, and
malleable.

F. The number of protons in the nucleus
of an atom, which defines each element.
G. Elements found in the first group of
the Periodic Table, known for their high
reactivity, especially with water.

H. A fundamental tool in chemistry that
organizes all known chemical elements
in a systematic way.

I. Elements that have properties
intermediate  between metals and
nonmetals, often used in semiconductor
technology.
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B. Comprehension questions

. What is the main purpose of the Periodic Table in chemistry?
. How are elements listed on the Periodic Table?

. What does the atomic number of an element represent?
. How are elements arranged on the Periodic Table?

. What are the rows in the Periodic Table called?

. What are the columns in the Periodic Table known as?
. What do elements in the same group have in common?
8. Name one group on the Periodic Table and describe its
characteristics.

9. What are the three main categories of elements on the
Periodic Table?

10. How does the Periodic Table help in predicting the
behavior of elements?

NN N R W=

C. Fill-in-the-Gaps Exercise: Exploring the Periodic Table
Complete the sentences with appropriate words.

chemistry, copper, number, nonmetals, similar, elements,
malleable, periods, symbol, temperature, groups, properties,
carbon, metals, reactive, relationships

1. The Periodic Table is a key tool in chemistry, organizing all

known chemical systematically.
2. Each element is listed with its chemical (like H
for Hydrogen) and atomic (the number of protons in

its nucleus).

3. Elements are arranged by increasing atomic number and by

electronic properties into rows called and columns

known as or families.

4. Elements in the same group share similar chemical
, such as the alkali metals in Group 1, which are

highly
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5. The table categorizes elements into , , and
metalloids.

6. Metals, including elements like iron and , are often
shiny, conductive, and )
7. Nonmetals, like oxygen and , display varied

properties and can exist in solid, liquid, or gas states at room

8. The Periodic Table aids in predicting the behavior of
elements, as those close to each other often have

properties.

9. Understanding the Periodic Table is essential for anyone
studying , providing an overview of the elements and
their
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Lesson 16; The Chemistry of Colors: Why Things Have
Different Color

The world is full of vibrant colors, but have you ever
wondered why things have different colors? The answer lies in
the chemistry of light and how materials interact with it.

Light is a form of energy that travels in waves. It
contains all colors, which we can see in a rainbow. Each color
has a different wavelength. When light hits an object, several
things can happen. The object can absorb some wavelengths
and reflect others. The colors we see are the wavelengths that
are reflected. For example, a red apple appears red because it
absorbs all other colors except red, which it reflects.

The color of an object
also depends on its molecular

LESSON 16 structure. Molecules in
THE CHEMISTRY materials have specific ways
OF COLORS of absorbing and reflecting

light. For instance, chlorophyll
in plants absorbs  most

Cl ‘.‘ wavelengths except green,
? which is why leaves look

Why Things Have Different Colors

green. The presence of
different pigments and dyes
can also change an object's

» Colors come from how substances

absorb and reflect light color. These substances are

7L Tisisar shesnlCale oreats e designed to absorb certain

b Ligke and moiéelin sta s ke i wavelengths and reflect others,
creating a wide range of
colors.

Understanding the chemistry of colors helps us in many
areas. It's used in designing everything from clothing to cars. It
also plays a role in art, helping artists create the desired effects
with paints and inks. The study of colors is not just about
aesthetics; it helps us understand the nature of light and
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materials, linking chemistry with the beauty of our everyday

world.

A. Match each word with its correct definition.

Terms:

1. Wavelength
2. Pigments

3. Chlorophyll
4. Reflect

5. Absorb

6. Molecular
Structure

7. Rainbow

8. Vibrant

9. Aesthetics

Definitions:

A. Substances that give color to materials
by absorbing certain wavelengths of light
and reflecting others.

B. The distance between consecutive crests
of a wave, especially points in a sound
wave or electromagnetic wave.

C. The part of the -electromagnetic
spectrum that is visible to the human eye,
typically seen in the sky after rain.

D. To take in or soak up energy, especially
light.

E. To throw back light, heat, or sound
without absorbing it.

F. A green pigment, present in all green
plants and in cyanobacteria, responsible
for the absorption of light to provide
energy for photosynthesis.

G. The arrangement of atoms within a
molecule that gives the substance its
particular properties.

H. Full of energy and life, often used to
describe colors that are bright and striking.
I. The branch of philosophy dealing with
the nature of beauty, art, and taste, and
with the creation and appreciation of
beauty.
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B. Comprehension questions

1. What is the role of light in creating colors?

2. What is light made up of?

3. How does the wavelength of light relate to color?

4. What happens when light hits an object?

5. Why does a red apple appear red to us?

6. How does the molecular structure of an object affect its
color?

7. Why do leaves typically appear green?

8. What is the role of pigments and dyes in determining an
object's color?

9. In what ways is the understanding of the chemistry of colors
useful?

10. How does the study of colors link chemistry to our
everyday world?

C. Fill-in-the-Gaps Exercise: The Chemistry of Colors
Complete the sentences with appropriate words.

colors, light, reflecting, red, molecular, energy, wavelength,
reflected, art, green, clothing, beauty

1. The world's vibrant colors are explained by the chemistry of
and its interaction with materials.

2. Light is a form of that travels in waves and
contains all , visible in a rainbow.
3. Each color in light has a different , affecting how it

is seen when light hits an object.

4. An object can absorb some wavelengths of light and reflect
others, and the colors we see are those that are

5. For example, a red apple looks red because it absorbs all
colors except , which it reflects.

6. The color of an obj ect is influenced by its

structure, determining how it absorbs and reflects
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7. Chlorophyll in plants absorbs most wavelengths except

, making leaves appear green.
8. Pigments and dyes change an object's color by absorbing
certain wavelengths and others.
9. This understanding of color chemistry is used in designing

, cars, and in )

10. Studying colors links the understanding of light, materials,
and chemistry to the of our everyday world.
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Lesson 17; Chemical Bonding Basics

Chemical bonding is the process where atoms combine

to form molecules. There are three primary types of chemical

bonds: ionic, covalent, and metallic. Ionic bonds form between

metals and nonmetals. In these bonds, atoms transfer electrons

to achieve stable electron configurations. For example, in

sodium chloride (NaCl), sodium (Na) donates an electron to

chlorine (Cl), forming a bond through the attraction between
oppositely charged ions.

Covalent bonds occur

between nonmetals and

LESSON 17 involve the sharing of electron

CHEMICAL pairs between atoms. For

BONDING BASICS instance, in a water molecule
(H20), each hydrogen atom

Na <=, (O] shares an electron with the
transfer .

oxygen atom, leading to a

lonic Bond stable molecule. Covalent

bonds can be single, double, or
‘ triple, depending on the
= L 'Hz. number of shared electron
Q pairs.

Covalent Bond

Metallic bonding 1is
found in metals, where atoms
share many electrons. This
type of bond gives metals their
characteristic properties like conductivity and malleability. In a
metallic bond, electrons are free to move through the structure,
which allows electricity and heat to pass through the metal
easily.

Understanding these basic types of chemical bonds is
key for students beginning their journey in chemistry. It helps
them comprehend how elements interact and combine to form
the diverse range of substances found in the world.
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A. Match each word with its correct definition.

Terms:

1. Chemical
Bonding

2. Ionic Bonds
3. Covalent
Bonds

4. Metallic Bonds
5. Electron
Transfer

6. Electron
Sharing

7. Conductivity
8. Malleability
9. Sodium
Chloride (NaCl)
10. Water
Molecule (H20)

Definitions:

A. Bonds that occur when metals and
nonmetals exchange electrons, resulting in
oppositely charged ions.

B. The process where atoms come
together to form molecules through
interactions involving their electrons.

C. The ability of materials, especially
metals, to allow the flow of electricity or
heat.

D. A molecule formed by covalent bonds,
where hydrogen atoms share electrons
with an oxygen atom.

E. Bonds found in metals where electrons
are shared among many atoms, allowing
electrons to move freely.

F. The movement of electrons from one
atom to another, a characteristic feature of
ionic bonding.

G. Bonds formed through the sharing of
electron pairs between nonmetal atoms.

H. A property that allows metals to be
deformed under stress without breaking.

I. A compound where sodium donates an
electron to chlorine, exemplifying ionic
bonding.

J. The sharing of electrons between atoms,
characteristic of covalent bonds.
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B. Comprehension questions

1. What is chemical bonding?

2. How many primary types of chemical bonds are there?

3. What types of elements typically form ionic bonds?

4. Describe how an ionic bond is formed with an example.

5. What types of elements usually form covalent bonds?

6. Give an example of a molecule formed by covalent bonding.
7. How many electrons are shared in a single, double, and triple
covalent bond?

8. What is metallic bonding and where is it found?

9. List two characteristics of metallic bonds.

10. Why is understanding different types of chemical bonds
important in chemistry?

C. Fill-in-the-Gaps Exercise: Exploring Chemical Bonding
Complete the sentences with appropriate words.

electrons, metals, attraction, molecules, sharing, ionic,
covalent, share, single, interact, pairs, malleability, metals

1. Chemical bonding is the process where atoms join together
to form
2. The three prlmary types of chemical bonds are
, and metallic.
3. Ionic bonds occur between and nonmetals,
involving the transfer of
4. In ionic bonds, like in sodium chlorlde (NaCl), oppositely
charged ions form a bond through .
5. Covalent bonds happen between nonmetals and involve the
of electron pairs.
6. An example of a covalent bond is in a water molecule
(H20), where hydrogen and oxygen atoms electrons.
7. Covalent bonds can be , double, or triple, based on
the number of shared electron
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8. Metallic bonding is found in , Where atoms share a
pool of .

9. This type of bond gives metals their properties like
conductivity and

10. Understanding chemlcal bonds is crucial for students in
chemistry to grasp how elements and form
substances.
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Lesson 18; Energy

Energy is a fundamental concept that explains what
makes things move. It is invisible yet vital, acting as the

driving force behind all motion and changes in the universe.
There are various forms of energy, such as kinetic
energy, which is the energy of movement. When an object is in
motion, whether it's a rolling ball or a flying airplane, it
possesses kinetic energy. The faster the object moves, the more
kinetic energy it has. Another type is potential energy, which is
stored energy. This can be seen in a stretched rubber band or an
object held at a height. Once released, potential energy

transforms into kinetic energy.

Energy can also change
forms. For example, in a car

engine, chemical energy stored
in fuel is converted into
ENERGY mechanical energy, moving the

car. Similarly, in our bodies,
the chemical energy from food
is converted into mechanical

LIGHT ELECTRICAL energy for movement and heat
i SEREY energy to keep us warm. This
ability of energy to transform
I 0 is what powers our world,
from natural processes to man-

CHEMICAL RN made technologies.

Understanding  energy
is crucial as it underpins many
aspects of our lives and the

natural world. The laws of physics state that energy cannot be
created or destroyed, only transformed. This principle helps us
in designing efficient systems, from renewable energy sources
to better transportation. Grasping the concept of energy
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enhances our understanding of how things work and the
importance of conserving our energy resources.

A. Match each word with its correct definition.

Terms:

1. Kinetic Energy
2. Potential Energy
3. Conservation
4. Transformation
5. Mechanical
Energy

6. Chemical
Energy

7. Efficiency

8. Physics

9. Renewable
Energy

Definitions:

A. The science that deals with the
properties of matter and energy and the
interactions between the two.

B. Energy that an object possesses due to
its position or condition, such as being
stretched or elevated.

C. The energy possessed by an object due
to its motion or movement.

D. The process of changing one form of
energy into another, such as chemical
energy into mechanical energy.

E. The type of energy associated with the
movement and position of objects, often
used in the context of machinery.

F. The energy stored in the bonds of
chemical compounds, like fuel and food.
G. The ability to do work or produce
change without wasting materials,
energy, or time.

H. Energy sources that can be replenished
or replaced naturally, such as solar or
wind power.

I. The practice of wusing resources
carefully and not wastefully, ensuring
sustainability.
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B. Comprehension questions

1. What is energy?

2. What is kinetic energy and when does an object have it?

3. How is the amount of kinetic energy related to an object's
speed?

4. Define potential energy and give an example.

5. What happens to potential energy when it is released?

6. Can energy change from one form to another? Give an
example.

7. How is energy transformed in a car engine?

8. What happens to the chemical energy from the food we eat?
9. According to the laws of physics, what are the properties of
energy in terms of creation or destruction?

10. Why is understanding energy important in our lives and in
the natural world?

C. Fill-in-the-Gaps Exercise: Understanding Energy
Complete the sentences with appropriate words.

kinetic, renewable, mechanical, move, stored, airplane,
possesses, movement, faster, created, height, heat, mechanical,
man-made

1. Energy is a key concept that explains what makes things
and is the force behind all motion and changes.

2. Kinetic energy is the energy of , present in objects
like a rolling ball or a flying .

3. The more an object moves, the more kinetic
energy it

4. Potential energy is energy, seen in objects like a
stretched rubber band or an object held at a .

5. When released, potential energy turns into energy.
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6. Energy can change forms, like in a car engine where

chemical energy from fuel becomes energy to move

the car.

7. In our bodies, chemical energy from food is converted into
energy for movement and energy for

warmth.

8. The transformation of energy powers everything from

natural processes to technologies.

9. The laws of physics state that energy cannot be or

destroyed, only transformed.
10. Understanding energy is vital for designing efficient
systems, such as energy sources and transportation.
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Lesson 19; Describing Scientific Experiments

Describing scientific experiments requires specific
language and structure to clearly communicate the process and
results. A typical experiment description includes the purpose,
materials and methods, observations, and conclusions.

The purpose or objective states the reason for
conducting the experiment. For example, "The experiment
aims to determine the solubility of salt in water at different
temperatures." Next, materials and methods describe what was
used and how the experiment was conducted. This might
include details like "100g of salt was added to 1L of water,"
and descriptions of the steps taken.

Observations are

critical. They involve noting

LESSON 19 what happens during the
DESCRIBING experiment, such as changes in

SCIENTIFIC
EXPERIMENTS

color, temperature, or state.
For instance, "At 60°C, the salt

E 7\ dissolved  completely  in
/T3 @ water." This section is factual
OBSERVE and based on what was

actually seen or measured.
t— Conclusions are drawn
= from the observations. They
MEASURE RECORD answer th:i: experiment's
purpose and may suggest
CONCLUDE further questions or

experiments. For example,

"The experiment concluded
that higher temperatures increase salt's solubility in water."
Clear descriptions of each of these sections make scientific
experiments understandable and replicable, which is essential
in the scientific community.
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A. Match each word with its correct definition.

Terms:

. Purpose/Objective
. Materials

. Methods

. Observations

. Conclusions

. Solubility

. Temperature

. Experiment

0NN KW~

Definitions:

A. The section of a scientific report that
describes the procedures and steps
followed in the experiment.

B. The act of noting and recording what
happens  during an  experiment,
including changes in color, state, or
heat.

C. The reason or aim for conducting a
scientific investigation or study.

D. The degree of heat present in a
substance or environment, often
measured in Celsius or Fahrenheit.

E. The ability of a substance, like salt,
to dissolve in a solvent, such as water.
F. Items or substances used in carrying
out an experiment, like salt and water.
G. The final part of an experiment
report that interprets the data and
provides answers to the research
question.

H. A systematic procedure conducted to
test a hypothesis or demonstrate a
known fact.

B. Comprehension questions

1. What are the four main components of a typical scientific
experiment description?

2. What is the purpose or objective of an experiment?

3. Give an example of how the purpose of an experiment might

be stated.
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4. What is included in the materials and methods section of an
experiment description?

5. Can you provide an example of what might be detailed in the
materials and methods section?

6. What are observations in the context of a scientific
experiment?

7. Provide an example of an observation that might be noted
during an experiment.

8. What is the role of the conclusions section in an experiment
description?

9. How does the conclusion section relate to the purpose of the
experiment?

10. Why is it important to clearly describe each section of a
scientific experiment?

C. Fill-in-the-Gaps Exercise: Describing Scientific
Experiments

Complete the sentences with appropriate words related to
experiment descriptions.

temperatures, solubility, measured, purpose, procedures, color,
dissolved, conclusions, taken, Observations, community,
solubility, understandable, purpose

1. The of an experiment explains the reason it is
being conducted.
2. An example purpose could be to determine the of

salt in water at different .

3. In the materials and methods section, you describe what was
used and the of the experiment.

4. This might include specifics like "100g of salt in 1L of
water" and the steps .

5. involve noting changes during the experiment,
like changes in , temperature, or state.

6. An observation could be, "At 60°C, the salt
completely in water."
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7. This section should be factual, based on what was seen or

8. are the insights gained from the observations,

addressing the experiment's

9. A conclusion might state, "ngher temperatures increase

salt's in water."

10. Clear descriptions in these sections make experiments
and replicable in the scientific
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Lesson 20; Crystals: The Beauty of Chemistry
Crystals are fascinating natural formations that display
the beauty of chemistry. They are solid materials whose atoms
are arranged in a highly ordered, repeating pattern. This pattern
extends in all three dimensions, creating a unique and often
beautiful structure. The process of crystal formation is called
crystallization and can occur in various ways, often from a
solution where the liquid evaporates, leaving the crystals

behind.

The variety in crystals
is immense. They can form in
LESSOMN 20 an array of colors, sizes, and
CRYSTALS shapes. For example,
THE BEAURYOE CHEMISTRY snowflakes are crystals with
intricate patterns, while quartz
can appear in large, clear
pieces. This diversity is due to
the different types of atoms in
the crystals and how they bond
together. Factors such as

» Crystals have

edered chractiites % temperature, pressure, and the
 Foundinnature @) 3 presence of other chemicals

andllaboratories can influence a crystal's
e E les: salt,

snowflakes, quartz AN appearance and structure.

Crystals are not just

visually appealing; they also

have practical applications. In electronics, quartz crystals are

used in watches and clocks for their ability to keep precise

time. Scientists also study crystals to understand the nature of

materials at a molecular level. This knowledge helps in the

development of new materials and medicines. Hence, crystals

are a perfect blend of natural art and scientific wonder,
showcasing the intricacies and beauty of the chemical world.
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A. Match each word with its correct definition.

Terms:

1. Crystals

2. Crystallization
3. Atom

4. Quartz

5. Snowflake

6. Molecular

7. Electronics

8. Aesthetic

9. Solution

Definitions:

A. A homogeneous mixture of two or
more substances, which may be solids,
liquids, gases, or a combination of these.
B. The process through which a solid
forms, where the atoms or molecules are
highly organized into a structure known
as a crystal.

C. Relating to molecules, which are
groups of atoms bonded together,
representing the smallest fundamental
units of a chemical compound.

D. The smallest unit of an ordinary
chemical element, consisting of a nucleus
surrounded by electrons.

E. A branch of technology dealing with
the development and application of
devices and systems involving the flow of
electrons in a vacuum, in gaseous media,
and in semiconductors.

F. Relating to the appreciation or study of
beauty and good taste, especially in the
visual arts.

G. A unique, six-sided ice crystal, each
with an intricate pattern, commonly found
in snow.

H. A type of crystal that often forms in
clear, large pieces and is widely used in
various technological applications.

I. A solid material where atoms are
arranged in a highly ordered, repeating
pattern extending in three dimensions.
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B. Comprehension questions

1. What are crystals?

2. How are the atoms in a crystal arranged?

3. What is the process of crystal formation called?

4. Can you describe a common method through which crystals
can form?

5. What factors contribute to the diversity of crystals in terms
of color, size, and shape?

6. Give two examples of different types of crystals and describe
their appearance.

7. How do temperature, pressure, and the presence of other
chemicals affect a crystal?

8. What practical application do quartz crystals have in
electronics?

9. Why do scientists study crystals?

10. How do crystals demonstrate the connection between
natural art and scientific inquiry?

C. Fill-in-the-Gaps Exercise: Exploring Crystals

Complete the sentences with appropriate words related to
crystals.

chemical, crystallization, atoms, clear, quartz, beautiful,
structure, ordered, snowflakes, time, temperature, molecular,
medicines, liquid

1. Crystals are solid materials with atoms arranged in a highly
, repeating pattern.

2. This pattern extends in all three dimensions, giving crystals

their unique and often structure.

3. The process of crystal formation, known as , can

occur in various ways, often involving the evaporation of a

4. The diversity in crystals is due to different types of
and how they are bonded together.
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5. Factors like , pressure, and the presence of other

chemicals can influence a crystal's appearance and .

6. Examples of crystals include with intricate

patterns and quartz, which can appear in large,

pieces.

7. In electronics, crystals are used in watches and

clocks for their precision in keeping

8. Scientists study crystals to understand materials at a
level, aiding in the development of new materials

and .

9. Crystals exemplify the blend of natural art and scientific

wonder in the world.
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Lesson 21; Introduction to Biochemistry
Biochemistry is the study of chemical processes within
and related to living organisms. It's a fascinating field that
combines elements of biology and chemistry to understand
how biological molecules give rise to the processes that occur
within living cells. Biochemistry covers a broad range of
topics, including metabolism, enzyme function, and the genetic

code.

One key area in
biochemistry is the study of
LESSON 21 macromolecules crucial for

INTRODUCTION TO life, like proteins, nucleic acids

BIOCHEMISTRY (DNA and RNA),
carbohydrates, and lipids.

Proteins, for example, are vital
for many cellular functions,

acting as enzymes, structural

— components, and signaling
g . .
= C@ molecules. Nucleic acids carry

genetic information,
« Study of chemicals in living things CarbOhydrateS pl‘OVide energy,
* Proteins, DNA, and cells and lipids play roles in cell

*iChiemiscry of o structure and energy storage.

Biochemists also study

how  different = molecules

interact in metabolic pathways — the series of chemical

reactions occurring within a cell. Understanding these

pathways 1is crucial for grasping how organisms grow,

reproduce, and maintain their structures. Biochemistry is

essential in medicine, nutrition, agriculture, and many other

fields, as it provides insight into the molecular basis of life and
health.
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A. Match each word with its correct definition.

Terms:

1. Biochemistry
2. Metabolism
3. Enzyme
Function

4. Genetic Code
5. Proteins

6. Nucleic Acids
7. Carbohydrates
8. Lipids

9. Metabolic
Pathways

Definitions:

A. The complex series of chemical
reactions in a cell, responsible for life
processes like growth and reproduction.
B. Molecules that act as catalysts in
biological reactions, facilitating and
speeding up biochemical processes.

C. The study of chemical processes in and
related to living organisms, combining
biology and chemistry.

D. Biological molecules that provide
structural support, enable movement, and
regulate cellular activities.

E. Organic molecules, including DNA
and RNA, that store and transmit genetic
information.

F. The sequence of instructions in DNA
and RNA that determines the synthesis of
proteins in an organism.

G. Molecules that serve as a primary
source of energy for living organisms and
are also involved in structural functions.
H. Fats and related compounds that are
important components of cell membranes
and energy storage.

I. The interconnected network of enzymes
and reactions that control the chemical
processes in cells.
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B. Comprehension questions

1. What is biochemistry?

2. Which two scientific fields does biochemistry combine?

3. What are some of the main topics covered in biochemistry?
4. Name four types of macromolecules that are crucial for life
and studied in biochemistry.

5. What are the roles of proteins in cells?

6. What function do nucleic acids serve?

7. How are carbohydrates important for organisms?

8. What role do lipids play in cells?

9. What are metabolic pathways and why are they important?
10. In what fields is biochemistry essential, and why?

C. Fill-in-the-Gaps Exercise: Introduction to Biochemistry
Complete the sentences with appropriate words related to
biochemistry.

genetic, energy, metabolism, living, proteins, pathways, health,
molecules, lipids, grow, signaling, structure, medicine, code

1. Biochemistry is the study of chemical processes within and

related to organisms.

2. This field combines biology and chemistry to understand

how biological influence cellular processes.

3. Biochemistry encompasses topics like , enzyme

function, and the genetic

4. Key macromolecules in blochemlstry include ,

nucleic acids, carbohydrates, and

5. Proteins serve as enzymes, structural components, and
molecules in cells.

6. Nucleic acids, like DNA and RNA, carry

information.

7. Carbohydrates are important for provision, while

lipids are involved in cell and energy storage.
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8. Biochemists study the interactions of molecules in metabolic
, which are chemical reactions in a cell.
9. Understanding these pathways helps explain how organisms
, reproduce, and maintain structure.
10. The field of biochemistry is crucial in areas like ,
nutrition, agriculture, and understanding life and
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Lesson 22; Chemical Solutions and Mixtures

In chemistry, understanding solutions and mixtures is
key to grasping how different substances interact. A solution is
a homogeneous mixture where one substance (the solute) is
dissolved in another (the solvent). The most common example
is salt dissolved in water. Solutions are characterized by their
uniform appearance and composition throughout. The
concentration of a solution, which is the amount of solute in a
given volume of solvent, is an important concept and can vary
widely.

Mixtures, on the other hand, can be either homogeneous
or heterogeneous. A homogeneous mixture, like a solution, has
a uniform composition throughout. Air is a good example,

being a mixture of

CH E M I C AL different gases like

nitrogen, oxygen, and

S 0 L U TI O N S carbon dioxide.
AND MIXTURES s o

uniform in
— o
composition. An

example is a mixture
of sand and salt,
where the individual
components can be
seen and  easily

NaCl

. o separated.
Solution  Mixture Understanding
Y J the properties and
LINIFORM DIFFERENT behaviors of solutions

and  mixtures s
fundamental in chemistry. It helps in predicting how substances
will interact, which is crucial for everything from creating new
materials to understanding biological processes. This
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knowledge is also essential for various industrial and
laboratory processes where precise chemical compositions are

required.

A. Match each word with its correct definition.

Terms:

1. Solution

2. Solute

3. Solvent

4. Concentration
5. Homogeneous
Mixture

6. Heterogeneous
Mixture

7. Mixtures

Definitions:

A. The substance in which a solute is
dissolved to form a solution.

B. The amount of solute present in a
given quantity of solvent or solution.

C. A mixture where the individual
components are not uniformly distributed
and can be easily distinguished.

D. A substance that is dissolved in
another substance, forming a solution.

E. Combinations of two or more
substances in which the substances retain
their distinct identities.

F. A mixture that has a uniform
composition and appearance throughout.
G. A type of mixture where one substance
is dissolved in another, resulting in a
uniform composition.

B. Comprehension questions

1. What is a solution in chemistry?

2. How can you identify a solution?

3. What is a solute and what is a solvent in a solution?
4. Give a common example of a solution.

5. What does the concentration of a solution refer to?
6. How do mixtures differ from solutions?

7. What are the two types of mixtures?
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8. Give an example of a homogeneous mixture that is not a
solution.

9. Can you provide an example of a heterogeneous mixture?

10. Why is understanding solutions and mixtures important in
chemistry?

C. Fill-in-the-Gaps Exercise: Solutions and Mixtures in
Chemistry

Complete the sentences with appropriate words related to
solutions and mixtures.

solvent, interact, homogeneous, water, industrial, visible,
interactions, composition, solute, uniform, homogeneous

1. In chemistry, solutions and mixtures are important for
understanding how different substances .

2. A solution is a mixture where a solute is dissolved
ina .

3. A common example of a solution is salt dissolved in

4. Solutions have a uniform appearance and , with
varying concentrations of the .

5. The concentration of a solution refers to the amount of solute
in a given volume of

6. Mixtures can be either or heterogeneous, with
homogeneous mixtures having a composition.

7. Air, a mixture of gases like nitrogen and oxygen, is an
example of a mixture.

8. Heterogeneous mixtures, such as a mix of sand and salt, are
not uniform and have components.

9. Understanding solutions and mixtures is crucial for
predicting substance in chemistry.

10. This knowledge is essential for creating new materials,
understanding biological processes, and in various
and laboratory practices.
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Lesson 23; Gases Around Us: The Air We Breathe

Gases are all around us, forming the air we breathe and
playing a vital role in our environment. Air is a mixture of
different gases, primarily nitrogen (about 78%) and oxygen
(about 21%). Other gases like argon, carbon dioxide, and trace
amounts of other elements also exist in the air. These gases are
essential for various life processes, including respiration in

humans and photosynthesis in plants.
Oxygen is crucial for

our survival. When we
CHEMICAL breathe, our lungs absorb
SOLUTIONS oxygen from the air and

AND MIXTURES transfer it to our bloodstream.

— This oxygen is then carried to

cells throughout our body,

- where it is used to produce
energy. Without oxygen, our
H,0 cells would not be able to

Solution  Mixture function, and life as we know
l I it would not be possible.
UNIFORM  DIFFERENT Apart from oxygen,

other gases in the air also play
significant roles. Carbon dioxide, though present in much
smaller amounts, is vital for plants. They use it to make food
through photosynthesis, releasing oxygen as a by-product. This
process is essential for maintaining the balance of oxygen and
carbon dioxide in the atmosphere. Understanding the
composition and importance of the air we breathe helps us
appreciate the delicate balance of our environment and the need
to protect it from pollution and other harmful changes.
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A. Match each word with its correct definition.

O 00 1IN DN K~ WK =

Terms:

. Gases

. Oxygen

. Carbon Dioxide
. Photosynthesis
. Atmosphere

. Respiration

. Nitrogen

. Environment

. Cells

Definitions:
A. The air and natural surroundings
where people, animals, and plants live.
B. Substances like air that are not solid or
liquid and can expand freely.
C. A process in plants where they use
sunlight to turn water and this gas into
food, giving off oxygen.
D. What people and animals breathe in;
it's important for life and is used by our
bodies to make energy.
E. Tiny parts that make up all living
things, like people, animals, and plants.
F. The gas that plants need to make food;
it's also given off when people and
animals breathe out.
G. The layer of gases surrounding the
Earth, which we breathe.
H. Breathing in and out; taking in oxygen
and giving off carbon dioxide.
I. A gas that makes up most of the air; it
doesn’t help in breathing but is important
for other things.

B. Comprehension questions

1. What is air primarily composed of?

2. What percentage of air is nitrogen?

3. What is the second most abundant gas in the air?

4. Name some other gases present in the air besides nitrogen
and oxygen.
5. Why is oxygen crucial for human survival?
6. How is oxygen used by our cells?

7. What would happen without oxygen?
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8. What is the role of carbon dioxide in the air for plants?

9. How does photosynthesis affect the balance of oxygen and
carbon dioxide in the atmosphere?

10. Why is understanding the composition of air important for
environmental protection?

C. Fill-in-the-Gaps Exercise: Understanding Gases in QOur
Environment

Complete the sentences with appropriate words related to
gases.

oxygen, atmosphere, energy, delicate, carbon, environment,
make, respiration, plants, function, air

1. Gases form the air we breathe and play a vital role in our

2. Air is a mixture of different gases, mainly nitrogen (about

78%) and (about 21%)).

3. Other gases in the air include argon, dioxide, and
trace amounts of other elements.

4. These gases are essential for life processes like in

humans and photosynthesis in

5. Oxygen is crucial for human surv1val as it is absorbed by

our lungs and transported to cells to produce .

6. Without oxygen, our cells could not , making life

as we know it impossible.

7. Carbon dioxide, though in smaller amounts, is important for

plants to food through photosynthesis.

8. Photosynthesis by plants releases oxygen, maintaining the

balance of oxygen and carbon dioxide in the .

9. Understanding the composition of air helps us appreciate the
balance of our environment.

10. Protecting the environment from pollution is essential to

maintain the healthy balance of gases in the
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Lesson 24; Chemical Properties and Changes

Understanding chemical properties and changes is
fundamental in chemistry. Chemical properties describe a
substance's ability to undergo certain chemical changes or
reactions. For example, iron's tendency to rust when exposed to
oxygen is a chemical property. Other properties include
flammability, acidity, and reactivity with acids or bases.

Chemical changes, also known as chemical reactions,
occur when substances
interact to form new
substances with
different  properties.
These changes involve
making or breaking
chemical bonds,
leading to the
formation of new
substances. Indicators
of chemical changes
include color change,
temperature  change,
the formation of a gas or precipitate, and light or heat emission.

A classic example of a chemical change is the reaction
between vinegar (acetic acid) and baking soda (sodium
bicarbonate), producing carbon dioxide gas, water, and sodium
acetate. This reaction demonstrates how new substances with
different properties from the reactants are formed.

Understanding chemical properties and changes helps in
predicting how substances will behave under certain conditions
and in synthesizing new materials. It’s a crucial aspect of
studying chemistry, enabling students to grasp the dynamic
nature of matter and its transformations.
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A. Match each word with its correct definition.

Terms:

1. Chemical
Properties

2. Flammability
3. Reactivity

4. Chemical
Changes

5. Chemical
Bonds

6. Precipitate

7. Acetic Acid
8. Sodium
Bicarbonate

9. Carbon Dioxide
10. Synthesis

Definitions:

A. The characteristic of a substance that
defines its ability to burn or ignite.

B. The process of substances interacting to
form new substances with different
properties.

C. The substance commonly known as
vinegar, used in cooking and various
chemical reactions.

D. A solid that forms in a solution during a
chemical reaction.

E. The formation and breaking of these
are central to chemical reactions and
changes.

F. The creation of new substances through
chemical reactions.

G. The ability of a substance to undergo
specific chemical reactions with other
substances.

H. A gas produced from reactions like the
one between vinegar and baking soda.

I. Describes how a substance acts in the
presence of other substances or under
certain conditions, leading to chemical
changes.

J. A compound, also known as baking
soda, often used in cooking and chemical
reactions.
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B. Comprehension questions

1. What do chemical properties of a substance describe?

2. Give an example of a chemical property.

3. What are some common chemical properties?

4. What happens during a chemical change?

5. How are new substances formed in a chemical change?

6. Name some indicators of chemical changes.

7. Describe the chemical reaction between vinegar and baking
soda.

8. What are the products of the reaction between vinegar and
baking soda?

9. Why is understanding chemical properties and changes
important in chemistry?

10. How does knowledge of chemical properties and changes
help in predicting the behavior of substances?

C. Fill-in-the-Gaps Exercise: Chemical Properties and
Changes

Complete the sentences with appropriate words related to
chemical properties and changes.

heat, chemical, bases, properties, rust, flammability, color,
property, precipitate, bonds, gas, matter, materials, acetate

1. Chemical properties describe a substance's ability to undergo

certain changes or reactions.
2. An example is iron's tendency to when exposed to
oxygen, which is a chemical .
3. Other chemical properties include , acidity, and

reactivity with acids or
4. Chemical changes, or chemlcal reactions, happen when
substances interact to form new substances with different
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5. These changes involve the making or breaking of chemical
, leading to new substances.

6. Signs of chemical changes include changes in , the

formation of a gas or , and the emission of light or

7. A classic example of a chemical change is the reaction

between vinegar and baking soda, producing carbon dioxide
, water, and sodium

8. Understandmg chemical properties and changes is key to

predicting substance behavior and synthesizing new

9. This knowledge is crucial in chemistry for understanding the

dynamic nature of and its transformations.

98



Lesson 25; The Chemistry of Fire: Why Things Burn

Fire is a fascinating chemical process that has captivated
humans for centuries. At its core, fire is a reaction between
oxygen in the air and a fuel source, like wood or gasoline. This
reaction is known as combustion and releases heat and light,
which we perceive as flames. For a fire to start and continue,
three elements are necessary: fuel, oxygen, and heat. This is
often referred to as the "fire triangle."

The chemistry of
fire involves breaking
down the molecules in
the fuel. When the fuel
is heated to its ignition
temperature, the
molecules  start  to
break down and react
with  oxygen. This
reaction releases
energy in the form of
heat and light. The
heat produced then
helps to break down
more fuel molecules, allowing the fire to continue. This process
i1s why once a fire starts, it can sustain itself as long as there is
enough fuel and oxygen.

Different materials burn in different ways because of their
chemical composition. For example, wood is made of
cellulose, which breaks down into water, carbon dioxide, and
other gases when burned. Other materials might produce
different flames, colors, or smoke. Understanding the
chemistry of fire not only helps in fire prevention and safety
but also has practical applications in industries like energy
production and waste management. Fire, a natural yet complex

THE CHEMISTY OF FIRE
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chemical reaction, showcases the dynamic and transformative

power of chemistry.

A. Match each word with its correct definition.

O 0 IO DN K W~

Terms:

. Fire

. Combustion
. Oxygen

. Fuel

. Heat

. Flames

. Energy

. Cellulose

. Chemistry

Definitions:

A. The science that studies substances,
their reactions, and how they change.

B. The bright, visible part of fire that gives
off light.

C. A material that can be burned to
produce heat or power, like wood or
gasoline.

D. The warmness produced by a fire or
other source.

E. A gas in the air that’s necessary for fire
and breathing.

F. The process where a material reacts
quickly with oxygen, producing heat, light,
and often smoke.

G. The power that comes from a reaction,
like in fire, and can do work, like
producing heat and light.

H. A complex substance in wood and
plants that burns to produce water, carbon
dioxide, and other gases.

I. A rapid chemical process that captivates
us, involving heat, light, and often flames.
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B. Comprehension questions

1. What is fire fundamentally?

2. What chemical reaction is central to the process of fire?

3. What are the three elements necessary for a fire to start,
often referred to as the "fire triangle"?

4. At what point do the molecules in the fuel start to break
down?

5. What are the two main forms of energy released during
combustion?

6. How does the heat produced by a fire affect its continuation?
7. Why can a fire sustain itself once it starts?

8. How do different materials affect the way they burn?

9. Give an example of what happens when wood burns.

10. Why is understanding the chemistry of fire important?

C. Fill-in-the-Gaps Exercise: The Chemistry of Fire
Complete the sentences with appropriate words related to the
chemical process of fire.

temperature, oxygen, flames, combustion, molecules, fuel,
triangle, light, composition, dioxide, prevention, power,
production, oxygen

1. Fire is a chemical reaction between oxygen in the air and a
, like wood or gasoline.

2. This reaction, known as , releases heat and light,

forming what we see as

3. For fire to occur, three elements are necessary: fuel,
, and heat, known as the "fire "

4. The chemlstry of fire involves the breakdown of fuel
when heated to their ignition

5. The reaction with oxygen releases energy in the form of heat

and , sustaining the fire.
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6. Fire can continue as long as there is sufficient fuel and

available.
7. Different materials have varying burning characteristics due
to their chemical , like wood primarily producing

water and carbon .

8. The study of fire's chemistry is important for fire ,
safety, and has applications in energy and waste
management.

9. Fire exemplifies the dynamic and transformative

of chemistry.
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Lesson 26; Discussing Scientific Theories

Discussing scientific theories is a critical part of learning
and understanding science, including chemistry. A scientific
theory is a well-substantiated explanation of some aspect of the
natural world, based on a body of evidence and repeated
testing. Theories are not mere guesses; they are the culmination
of extensive research and experimentation.

When discussing
scientific theories, it's
important  to  use
precise language and
understand the theory's
context. For instance,
the Atomic Theory in
chemistry, which states
that matter is
composed of discrete
units called atoms, has
evolved over time
based on experimental
evidence. Discussing
this theory involves exploring its historical development, the
experiments that supported it, and its implications in
understanding chemical reactions.

Another example is the Theory of Chemical Bonding,
explaining how atoms combine to form molecules. This theory
helps understand why certain elements react together and how
they form specific compounds. In discussing theories, students
should consider how the theory was developed, the evidence
supporting it, and its impact on scientific understanding. This
approach not only helps in grasping the theory itself but also in
appreciating the scientific method and the evolving nature of
scientific knowledge.
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A. Match each word with its correct definition.

Terms:

1. Scientific
Theories

2. Atomic Theory
3. Theory of
Chemical Bonding
4. Experimental
Evidence

5. Chemical
Reactions

6. Compounds

7. Scientific
Method

8. Research and
Experimentation

Definitions:

A. A systematic approach to acquiring
knowledge through observation,
experimentation, and hypothesis testing.

B. Well-substantiated explanations of
aspects of the natural world, derived
from a body of evidence and testing.

C. The idea that matter is made up of
discrete units known as atoms, a
fundamental concept in chemistry.

D. The explanation of how atoms
combine to form molecules and the
principles governing these combinations.
E. The process in which substances
interact and transform into new
substances.

F. Substances formed from two or more
elements chemically bonded together.

G. The gathering of data and
observations through controlled tests to
support or refute a hypothesis.

H. The use of precise and appropriate
language to accurately discuss and
interpret scientific ideas.
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B. Comprehension questions

. What is a scientific theory?

. How are scientific theories different from mere guesses?

. What is the basis of a scientific theory?

. Give an example of a well-known theory in chemistry.

. What does the Atomic Theory state?

. How has the Atomic Theory evolved over time?

. What does the Theory of Chemical Bonding explain?

Why is understanding chemical bonding important in
chemistry?

9. When discussing a scientific theory, what aspects should be
considered?

10. How does discussing scientific theories help in
understanding the scientific method and scientific knowledge?

<IN [ NV N VO SR

C. Fill-in-the-Gaps Exercise: Discussing Scientific Theories
in Chemistry

Complete the sentences with appropriate words related to
scientific theories in chemistry.

reactions, experimentation, scientific, evidence, context, atoms,
testing, combine, research, development, understanding,
scientific, evidence, development, reactions

1. A scientific theory is a well-substantiated explanation of an
aspect of the natural world, based on a body of and
repeated .

2. Theories are not guesses but results of extensive

and .

3. When discussing theories, precise language and
understanding of the theory's are crucial.
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4. The Atomic Theory in chemistry states that matter is

composed of discrete units called , and has evolved

through experimental .

5. Discussing this theory involves looking at its historical
, supporting experiments, and implications in

understanding chemical

6. The Theory of Chemical Bondmg explains how atoms

to form molecules and helps in understanding

element and compound formation.

7. In discussing theories, it's important to consider their
, evidence supporting them, and their impact on

scientific

8. This approach helps not only in understanding the theory but
also in appreciating the method and the evolving
nature of knowledge.
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Lesson 27; Chemical Industry Terminology

In the field of chemistry, especially within the chemical
industry, specific terminology is used to describe processes,
equipment, and materials. Understanding this vocabulary is
crucial for professionals working in or with the chemical
industry. One common term is "batch process," which refers to
producing chemicals in a step-by-step process, where a set
amount of raw material is processed in a series of steps. In
contrast, a "continuous process" involves a constant flow of
materials through a reactor.

"Synthesis" is
another key term, meaning
the creation of complex
chemicals from simpler
substances. For example,
synthesizing a  drug
involves combining
different chemicals in a
specific sequence under
controlled conditions. The
term "catalyst" is used to
describe a substance that
speeds up a chemical
reaction without being
consumed in the process.

Safety terms like "Material Safety Data Sheet (MSDS)"
are essential in the chemical industry. These sheets provide
detailed information about a chemical's properties and safety
precautions. "Hazardous chemicals" are substances that pose
risks to health or the environment, and their handling is strictly
regulated.

Understanding these terms is crucial for anyone involved
in the chemical industry, as they are integral to daily
operations, safety protocols, and scientific communications.
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A. Match each word with its correct definition.

Terms:

1. Batch Process
2. Continuous
Process

3. Synthesis

4. Catalyst

5. Material
Safety Data
Sheet (MSDS)
6. Hazardous
Chemicals

Definitions:

A. The process of combining simpler
substances to create more complex
chemical compounds.

B. A method of producing chemicals by
treating a fixed amount of raw materials in
sequential steps.

C. A document that contains details about a
chemical's characteristics and the necessary
precautions for its safe handling.

D. Chemicals that pose a risk to health or
the environment and are subject to strict
regulations.

E. The production of chemicals in a non-
stop, flowing manner through a system or
reactor.

F. A substance used to accelerate a
chemical reaction, without itself being
permanently altered or consumed.

B. Comprehension questions

1. What is a "batch process" in the chemical industry?

2. How does a batch process differ from a continuous process?
3. Define "synthesis" in the context of chemistry.

4. What is an example of a synthesis process in chemistry?

5. What is a catalyst, and what is its role in a chemical

reaction?

6. Why are catalysts important in chemical processes?
7. What does an MSDS provide?
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8. Why is an MSDS important in the chemical industry?
9. What are "hazardous chemicals"?10. Why is it crucial to
understand these specific terms in the chemical industry?

C. Fill-in-the-Gaps Exercise: Chemical Industry Terminology
Complete the sentences with appropriate words related to
terminology in the chemical industry.

communications, substances, consumed, reactor, protocols,
properties, health, material

1. A "batch process" in chemistry refers to producing chemicals
in a step-by-step process, processing a set amount of raw

2. In contrast, a "continuous process" involves a constant flow
of materials through a .
3. "Synthesis" is the creation of complex chemicals from

simpler , like in drug manufacturing.
4. A "catalyst" is a substance that accelerates a chemical
reaction without being in the process.

5. Safety is crucial, with terms like "Material Safety Data Sheet

(MSDS)" providing information about a chemical's

and safety measures.

6. "Hazardous chemicals" are substances that pose risks to
or the environment and require regulated handling.

7. Understanding these terms is essential for professionals in

the chemical industry for daily operations, safety ,

and scientific
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Lesson 28; Polymers and Plastics in English

Polymers and plastics are essential topics in modern
chemistry and everyday life. Polymers are large molecules
made up of repeating units called monomers. These can be
natural, like cellulose in plants, or synthetic, like those used in
plastics. Plastics are a type of synthetic polymer known for
their versatility and durability. Common types include
polyethylene (used in plastic bags), polypropylene (in
containers), and polystyrene (for packaging materials).

When discussing
polymers, terms like
"thermoplastic" and
"thermosetting" are
important. Thermoplastics
soften when heated and
can be reshaped, while
thermosetting plastics
harden permanently after
being heated and shaped.
Another key term is
"biodegradable," referring
to materials that can break
down naturally by
biological processes.

Polymerization is the chemical process to create
polymers, often involving heat, pressure, and catalysts. This
process links monomers together in long chains. Understanding
polymers and plastics is vital due to their widespread use and
impact on the environment, making it a critical topic in both
chemistry and environmental studies.
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A. Match each word with its correct definition.

Terms: Definitions:
1. Polymers A. The process by which small units
2. Monomers (monomers) are chemically bonded to
3. Cellulose form large chains.
4. Synthetic B. Large molecules consisting of
5. Polyethylene repeating structural units.
6. Thermoplastic C. A natural polymer found in plants.
7. Thermosetting D. Plastics that can be softened by heat
8. Biodegradable and remolded.
9. Polymerization ~ E. Small molecules that link together to

form polymers.

F. Attificially made, not occurring
naturally.

G. Plastics that harden permanently when
heated and set.

H. A type of plastic used in products like
plastic bags.

I. Capable of being broken down by
biological processes.

B. Comprehension questions

1. What are polymers?

2. What are monomers?

3. Give examples of both natural and synthetic polymers.

4. What are plastics, and why are they significant?

5. Name three common types of plastics and their uses.

6. What is the difference between thermoplastic and
thermosetting plastics?

7. Define "biodegradable."

8. What is polymerization?

9. What conditions are often involved in the polymerization
process?
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10. Why is understanding polymers and plastics important in
both chemistry and environmental studies?

C. Fill-in-the-Gaps Exercise: Understanding Polymers and
Plastics

Complete the sentences with appropriate words related to
polymers and plastics.

biological, plastics, monomers, harden, chains, polystyrene,
versatility, environmental, heated

1. Polymers are large molecules composed of repeating units

called

2. These can be natural, like cellulose in plants, or synthetic, as

used in

3. Plastics, a type of synthetic polymer, are known for their
and durability.

4. Common types of plastics include polyethylene,

polypropylene, and .

5. "Thermoplastic" refers to plastics that soften when

and can be reshaped.

6. In contrast, "thermosetting" plastics permanently

after heating and shaping.

7. "Biodegradable" materials are those that can break down

naturally through processes.

8. Polymerization is the chemical process of linking monomers

to form long

9. Understanding polymers and plastics is crucial because of

their widespread use and impact.
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Lesson 29; Describing Molecular Structures

Describing molecular structures is a key aspect of
chemistry, as it helps in understanding how atoms are arranged
in a molecule and how this arrangement affects the molecule's
properties and behavior. The simplest way to describe a
molecular structure is through its molecular formula, which
indicates the types and numbers of atoms in the molecule. For
example, the molecular formula of water, H20, tells us that
each molecule consists of two hydrogen atoms and one oxygen
atom.

Another  important
concept is the structural
formula, which shows the
arrangement of atoms and
the bonds between them.
For example, the
structural  formula  of
methane (CH4) illustrates
one carbon atom bonded
to four hydrogen atoms in
a  tetrahedral  shape.
Understanding the three-
dimensional shape of
molecules is also crucial.
This spatial arrangement
can significantly influence a molecule's chemical reactivity and
physical properties.

Molecules can have various structures like linear, bent,
tetrahedral, pyramidal, or trigonal planar. These shapes are
determined by factors like the number of electron pairs around
the central atom and the repulsion between these electron pairs.
Describing molecular structures accurately is essential for
predicting chemical reactions and understanding the behavior
of different substances at the molecular level.
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A. Match each word with its correct definition.

Terms:

1. Molecular
Structure

2. Molecular
Formula

3. Structural
Formula

4. Tetrahedral

5. Three-
Dimensional
Shape

6. Linear
Structure

7. Bent Structure
8. Pyramidal
Structure

9. Trigonal Planar
Structure

Definitions:

A. A visual representation of a molecule
showing how atoms are bonded and
arranged spatially.

B. A shape in which a molecule has a
central atom bonded to four other atoms,
positioned at the corners of a tetrahedron.
C. The actual shape of a molecule in three
dimensions, impacting its reactivity and
properties.

D. A description of how atoms are
arranged in a molecule and how this
arrangement affects its properties.

E. A representation that shows the types
and numbers of atoms in a molecule.

F. A structure where atoms are arranged in
a straight line.

G. A shape where a molecule forms a
three-sided pyramid, often seen in
molecules with one central atom bonded to
three others.

H. A molecular shape that appears angular
or V-shaped due to electron pair repulsion.
I. A structure where atoms are arranged in
a planar triangle.

B. Comprehension questions

1. What does a molecular structure describe?

2. What information does a molecular formula provide?

3. Give the molecular formula of water and explain what it

indicates.

4. What does a structural formula show?
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5. Can you describe the structural formula of methane (CH4)?
6. Why is understanding the three-dimensional shape of
molecules important?

7. Name some common shapes that molecules can have.

8. What factors determine the shape of a molecule?

9. How does the shape of a molecule influence its properties?
10. Why is accurately describing molecular structures
important in chemistry?

C. Fill-in-the-Gaps Exercise: Describing Molecular
Structures

Complete the sentences with appropriate words related to
molecular structures in chemistry.

hydrogen, chemical, atoms, electron, arranged, numbers,
tetrahedral, water, planar, molecular, chemical

1. Describing molecular structures is crucial in chemistry for

understanding the arrangement of in a molecule.

2. A molecular formula indicates the types and of
atoms in a molecule, like H20 for .

3. The structural formula shows how atoms are and

the bonds between them.

4. For instance, methane (CH4) has a structural formula
illustrating a carbon atom bonded to four atoms.

5. Understanding the three-dimensional shape of molecules is
important for their reactivity and physical properties.
6. Molecules can have structures like linear, bent, ,
pyramidal, or trigonal

7. These shapes depend on the number of pairs
around the central atom and the repulsion between them.

8. Accurately describing molecular structures is essential for
predicting reactions and understanding substance
behavior at the level.
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Lesson 30; Using Graphs and Charts in Chemistry

Graphs and charts are indispensable tools in chemistry for
presenting and interpreting data. They make complex
information easier to understand and analyze. One common
type of graph in chemistry is the line graph, often used to show
changes over time, like temperature changes during a reaction
or the rate of a chemical reaction.

Bar charts are useful for comparing different sets of data,
such as the amounts of
substances in different
samples or the pH values
of various solutions. Pie
charts can be wused to
represent the composition
of mixtures or solutions,
showing the proportion of
each component in the
whole.

Another  important
graph is the phase
diagram, which shows the
states of a substance at
different temperatures and pressures. This is crucial in
understanding how substances change from solid to liquid to
gas under different conditions. Calibration curves are also
frequently used, especially in analytical chemistry, to determine
the concentration of a substance in a sample based on a
standard set of data.

Using graphs and charts effectively requires
understanding how to plot data accurately and interpret the
resulting visual representations. This skill is essential for
chemists to analyze their experimental results and
communicate their findings clearly.
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A. Match each word with its correct definition.

Terms:

1. Line Graph
2. Bar Chart

3. Pie Chart

4. Phase Diagram
5. Calibration
Curve

6. Data Analysis
7. Temperature
Changes

8. Chemical
Reaction Rate

9. Mixtures

Definitions:

A. A graph that depicts the relative
amounts or frequencies of different
categories of data, useful for comparison.
B. A circular chart divided into sectors,
each representing a proportion of the
whole, often used to show the composition
of substances.

C. The variation in temperature that occurs
during a chemical process, observable in
certain types of graphs.

D. The process of determining the amount
of a substance in a sample by comparing it
to a standard graph with known values.

E. A measurement of how quickly a
chemical process occurs, which can be
graphically represented.

F. A chart showing the different states
(solid, liquid, gas) of a substance under
varying conditions of temperature and
pressure.

G. Combinations of two or more
substances, the composition of which can
be displayed using charts like pie charts.
H. A visual representation used in
chemistry to show the progression or
change of a variable over time, such as
reaction speed or temperature variations.

I. The skill of examining and interpreting
graphical data to derive meaningful
information and conclusions.
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B. Comprehension questions

1. What is the purpose of using graphs and charts in chemistry?
2. What type of information is commonly represented in a line
graph in chemistry?

3. Give an example of a situation where a line graph might be
used in a chemical experiment.

4. What are bar charts used for in chemistry?

5. Can you provide an example of data that might be compared
using a bar chart?

6. What does a pie chart show in the context of chemistry?

7. Explain what a phase diagram is and what it represents.

8. Why are phase diagrams important in understanding
substances?

9. What is a calibration curve and in which area of chemistry is
it often used?

10. Why is it important for chemists to be able to plot and
interpret data on graphs and charts?

C. Fill-in-the-Gaps Exercise: Graphs and Charts in
Chemistry

Complete the sentences with appropriate words related to the
use of graphs and charts in chemistry.

concentration, temperatures, data, plotting, solutions, reaction,
samples, gas, findings, pressures, proportion, representations,
reaction

1. Graphs and charts are essential tools in chemistry for
presenting and interpreting

2. A line graph is commonly used to show changes over time,
like temperature changes during a or the rate of a
chemical
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3. Bar charts are useful for comparing data sets, such as the

amounts of substances in different or the pH values
of various .

4. Pie charts can represent the composition of mixtures,
showing the of each component in the whole.

5. The phase diagram is important for showing the states of a
substance at different and )

6. This type of graph helps in understanding how substances
change from solid to liquid to under varying
conditions.

7. Calibration curves, often used in analytical chemistry,
determine the of a substance in a sample based on
standard data.

8. Effectively using graphs and charts involves accurately
data and interpreting the visual .

9. These skills are crucial for chemists to analyze experimental

results and communicate their clearly.
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Lesson 31; Introduction to Analytical Chemistry
Analytical chemistry is a branch of chemistry focused on
analyzing the composition of materials. It plays a crucial role
in understanding the chemical makeup of substances, from
simple compounds to complex mixtures. Analytical chemists
use a variety of techniques to identify and quantify chemical
components. These techniques can be broadly categorized into

qualitative and quantitative methods.

Qualitative analysis
involves determining the
R — presence or absence of

;Anallylctal Chemistry ‘f‘u certain substances. For
.

{320 il T example, a test to detect
1*6@"‘ *Q*q& the presence of chloride

gaw 4 ions in a sample.
DO & Quantitative analysis, on
2 the other hand, measures
the amount or
concentration of these
substances.  Techniques
like titration, where a
solution of known
concentration is used to
determine the concentration of an unknown solution, are
common in quantitative analysis.

Instrumental methods are also a key part of analytical
chemistry. These include spectroscopy (measuring the
interaction of light with matter), chromatography (separating
mixtures into their components), and mass spectrometry
(identifying compounds by their mass and charge). These
techniques provide precise and accurate information about the
composition of substances.

Understanding the basics of analytical chemistry is
essential for students and professionals in various fields, such

m@

e

d:i
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as environmental science, pharmaceuticals, and food chemistry.
It enables them to analyze and interpret chemical data, ensuring

quality control,

compliance with

safety standards, and

advancement in research.

A. Match each word with its correct definition.

Terms:

1. Analytical
Chemistry

2. Qualitative
Analysis

3. Quantitative
Analysis

4. Titration

5. Spectroscopy
6. Chromatography
7. Mass
Spectrometry

8. Instrumental
Methods

Definitions:

A. The branch of chemistry that deals
with the analysis of the composition of
substances.

B. Techniques that identify the presence
or absence of certain substances without
measuring their amount.

C. Methods that measure the quantity or
concentration of substances in a sample.
D. A procedure where a solution of
known concentration is used to find the
concentration of another solution.

E. A technique that involves the
separation of a mixture into its
components based on their movement
through a medium.

F. The use of instruments to measure and
analyze the physical aspects of
substances.

G. The identification of compounds
based on their mass and charge.

H. The study of the interaction between
light and matter to analyze chemical
substances.
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B. Comprehension questions

1. What is the main focus of analytical chemistry?

2. What are the two broad categories of techniques used in
analytical chemistry?

3. What does qualitative analysis determine?

4. Give an example of a qualitative analysis test.

5. What is the aim of quantitative analysis?

6. Describe what titration is and its purpose.

7. Name three instrumental methods used in analytical
chemistry.

8. How does spectroscopy work in analytical chemistry?

9. What is the purpose of chromatography?

10. Why is analytical chemistry important in various fields
such as environmental science and pharmaceuticals?

C. Fill-in-the-Gaps Exercise: Introduction to Analytical
Chemistry

Complete the sentences with appropriate words related to
analytical chemistry.

accurate, chromatography, science, composition, amount,
titration,  mixtures, spectroscopy, standards, sample,
spectrometry, qualitative, unknown, advancement, absence,
food

1. Analytical chemistry focuses on analyzing the of

materials, from simple compounds to complex

2. Analytical chemists use techniques categorlzed into
and quantitative methods.

3. Qualitative analysis determines the presence or of

certain substances, like chloride ions in a
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4. Quantitative analysis measures the or
concentration of substances, often using techniques like

5. In titration, a solution of known concentration is used to find

the concentration of an solution.

6. Instrumental methods in analytical chemistry include
(interaction of light with matter),

(separating mixtures), and mass (identifying
compounds by mass and charge).
7. These techniques provide precise and information

about the composition of substances.
8. Understanding analytical chemistry is essential in fields like

environmental , pharmaceuticals, and

chemistry.

9. It enables the analysis and interpretation of chemical data for
quality control, safety , and research
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Lesson 32; Chemical Nomenclature

Chemical nomenclature is the system used for naming
chemical compounds. It's essential for clear and consistent
communication in chemistry. The International Union of Pure
and Applied Chemistry (IUPAC) provides the guidelines for
this naming system. Chemical names are based on the elements
present in the compound and its structure.

Inorganic
compounds are typically
named based on the
elements they contain and
their oxidation states. For
example, NaCl is named
sodium chloride, and
H2S04 is sulfuric acid.
The names often indicate
the ratio of the elements in
the compound. For
organic compounds, the
IUPAC system uses a base
name to indicate the
number of carbon atoms
in the longest continuous chain, with prefixes and suffixes to
describe functional groups and other features. For instance,
methane (CH4) is the simplest organic compound.

Understanding chemical nomenclature is crucial for
students learning chemistry. It allows them to identify
compounds, understand their basic structures, and
communicate effectively about various substances. This
knowledge is also essential for reading and writing chemical
formulas, understanding chemical reactions, and working in
scientific fields where chemistry is applied.

Anayytical Chemistry
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A. Match each word with its correct definition.

Terms:

1. Chemical
Nomenclature
2. ITUPAC

3. Inorganic
Compounds
4. Organic
Compounds
5. Sodium
Chloride

6. Sulfuric Acid
7. Methane

8. Functional
Groups

Definitions:

A. The simplest organic compound,
consisting of one carbon atom bonded to
four hydrogen atoms.

B. Specific groups of atoms in organic
compounds that are responsible for
characteristic reactions.

C. The standardized system for naming
chemical compounds, ensuring clear and
consistent communication.

D. The international organization that sets
guidelines for the naming of chemical
compounds.

E. Compounds typically named based on
the elements they contain, such as NaCl
and H2SO4.

F. A common salt formed from sodium
and chlorine, known chemically as NaCl.
G. An acid consisting of hydrogen, sulfur,
and oxygen, with the chemical formula
H2S04.

H. Compounds containing carbon, named
according to the number of carbon atoms
and the presence of functional groups.

125



B. Comprehension questions

1. What is chemical nomenclature?

2. Why is chemical nomenclature important in chemistry?

3. Which organization provides guidelines for chemical
naming?

4. On what basis are inorganic compounds typically named?
5. Give an example of how an inorganic compound is named
and explain its meaning.

6. How does the naming of organic compounds differ from
inorganic compounds?

7. What does the base name in organic nomenclature indicate?
8. What are prefixes and suffixes used for in organic
nomenclature?

9. Give an example of a simple organic compound and its
name.

10. Why is understanding chemical nomenclature crucial for
students learning chemistry?

C. Fill-in-the-Gaps Exercise: Decoding Names of Chemical
Compounds

Fill in the blanks with suitable words for the rephrased content
on chemical nomenclature.

chemistry, chloride, prefixes, International Union of Pure and
Applied Chemistry, methane, nomenclature, formulas, acid,
elements, suffixes, arrangement, structures, length, applied

1. The systematic approach to naming chemical substances is

known as chemical , essential in the field of
for clarity in communication.

2. Guidelines for naming chemicals are provided by the
, known as IUPAC.

3. The naming of a chemical depends on its constituent
and their structural
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4. For compounds without carbon, like NaCl and H2SO4, their
names, such as sodium and sulfuric ,
reflect the elements and their quantities.

5. The TUPAC method for carbon-containing compounds
involves a root name indicating the carbon chain ,
with additional elements indicated by and .
6. An example is (CH4), the simplest form of an
organic compound.

7. Grasping this system of naming is key for students to
recognize various substances, comprehend their fundamental
, and effectively communicate in chemistry.

8. Proficiency in chemical nomenclature is vital for correctly
interpreting chemical , analyzing reactions, and in

areas where chemistry is
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Lesson 33; Pharmaceutical Chemistry Basics

Pharmaceutical chemistry is a specialized field that
combines principles of chemistry and pharmacology to design,
develop, and synthesize drugs. This field plays a crucial role in
the discovery of new medicines and the improvement of
existing ones. Pharmaceutical chemists work on the
development of both small-molecule drugs, typically
synthesized through chemical processes, and biologics, which
are larger molecules produced using living organisms.

One key aspect
of pharmaceutical
chemistry is  the
understanding of drug
interactions with the
body, known as
pharmacokinetics and
pharmacodynamics.
Pharmacokinetics
involves how the body
absorbs,  distributes,
metabolizes, and
excretes a drug, while
pharmacodynamics
focuses on the drug's

effects on the body.

The process of drug development starts with the
identification of a therapeutic target, such as a protein or
enzyme involved in a disease. Chemists then work on
designing compounds that can affect these targets. This
involves extensive research and testing to ensure efficacy and
safety. The process includes drug formulation, where the active
ingredient is combined with other substances to create a final
medicinal product.
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Studying pharmaceutical chemistry equips students with
the knowledge to contribute to the development of new
medications and understand the chemical basis of drug action.
This field is vital for advancing healthcare and improving

patient outcomes.

A. Match each word with its correct definition.

Terms:

1. Pharmaceutical
Chemistry

2. Pharmacokinetics
3. Pharmacodynamics
4. Small-Molecule
Drugs

5. Biologics

6. Therapeutic Target
7. Drug Formulation
8. Efficacy

9. Medicinal Product

Definitions:

A. The study of making and improving
drugs using chemistry.

B. Regular drugs made through
chemical processes.

C. What a drug does to the body and
how it works.

D. Large, complex drugs made from
living things like cells.

E. How a drug moves and changes in
the body, like how it's absorbed and
removed.

F. The final form of a medicine that's
used to treat people.

G. How well a drug works to treat
what it's supposed to.

H. Mixing the active drug with other
substances to make the final medicine.
I. A specific part of the body, like a
protein, that a drug aims to affect to
treat a disease.
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B. Comprehension questions

1. What is pharmaceutical chemistry?

2. How does pharmaceutical chemistry combine different
scientific disciplines?

3. What are the two main types of drugs developed in
pharmaceutical chemistry?

4. Define pharmacokinetics.

5. What does pharmacodynamics focus on?

6. What is the first step in the drug development process?

7. What is involved in designing compounds for drugs?

8. Why is extensive research and testing important in drug
development?

9. What is drug formulation?

10. Why is studying pharmaceutical chemistry important for
healthcare?

C. Fill-in-the-Gaps Exercise: Introduction to Pharmaceutical
Chemistry

Complete the sentences with appropriate words related to
pharmaceutical chemistry.

medication, pharmacodynamics, drugs, living, pharmacology,
efficacy, therapeutic, testing, pharmacokinetics, medicines,
disease, drugs, formulation, healthcare, product, action,
outcomes

1. Pharmaceutical chemistry combines chemistry and
to design and develop

2. This field is essential in discovering new and

improving existing ones.

3. Pharmaceutical chemists work on small-molecule

and biologics, the latter being produced using

organisms.
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4. Understanding how drugs interact with the body involves
(absorption, distribution, metabolism, excretion) and
(drug effects on the body).

5. Drug development begins with identifying a

target, like a protein or enzyme linked to a

6. Chemists design compounds to influence these targets,

ensuring their and safety through research and

7. Drug involves combining the active ingredient

with other substances to create a medicinal

8. Studying this field equips students to contrlbute to new
development and understand drugs' chemical

9. Pharmaceutical chemistry is crucial for advancing
and improving patient
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Lesson 34; The Chemistry of the Human Body: Cells and
Tissues

The human body is a marvel of biochemistry, composed
of trillions of cells organized into tissues and organs. Each cell
is a complex unit, functioning through numerous chemical
reactions. Cells contain a nucleus, which holds genetic
material, and various organelles like mitochondria (the cell's
powerhouses) and ribosomes (protein factories). These
components work together, orchestrating the chemistry needed
for life.

The chemistry
inside a cell is
intricate and vital. It
involves processes
like respiration, where
cells use oxygen to
convert glucose into
energy, and protein
synthesis, where cells
build proteins
essential for growth
and repair. These
processes are
regulated by enzymes,
which are proteins that
act as catalysts to speed up chemical reactions. Hormones and
other signaling molecules also play key roles, allowing cells to
communicate and coordinate their actions.

Different types of cells group together to form tissues,
such as muscle, nerve, or connective tissue. Each tissue type
has unique functions, like contracting in muscles or
transmitting signals in nerves. This organization of cells into
tissues and then into organs allows the body to perform
complex tasks. For example, the heart, made of muscle tissue,
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pumps blood throughout the body. This intricate network of
cells and tissues, all performing specific chemical reactions,
highlights the complexity and wonder of the human body.

A. Match each word with its correct definition.

Terms:

1. Cells

2. Nucleus

3. Mitochondria
4. Ribosomes

5. Respiration
6. Protein
Synthesis

7. Enzymes

8. Hormones

9. Tissues

Definitions:

A. The basic building blocks of all living
organisms, composed of a nucleus and
various organelles.

B. The control center of a cell, containing
genetic material.

C. Structures in cells that produce energy
by converting oxygen and nutrients into
ATP.

D. Tiny units in cells where proteins are
made.

E. The process where cells use oxygen to
break down food and release energy.

F. The creation of proteins by cells, crucial
for growth and repair.

G. Proteins that act as catalysts to speed
up chemical reactions in the body.

H. Chemical messengers that travel in the
body to regulate various functions.

I. Groups of similar cells that work
together to perform a specific function in
the body.
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B. Comprehension questions

1. What is the basic unit of the human body?

2. What does a cell contain that holds genetic material?

3. Name two important organelles found in cells and their
functions.

4. What is the role of mitochondria in a cell?

5. Describe the process of respiration in cells.

6. What is the purpose of protein synthesis in cells?

7. What are enzymes and what is their function in cells?
8. How do hormones affect cell function?

9. What is the relationship between cells and tissues in the
body?

10. Give an example of how cells and tissues work together in
an organ.

C. Fill-in-the-Gaps Exercise: Biochemistry in the Human
Body

Fill in the blanks with suitable words for the rephrased content
about the human body's biochemistry.

hormones, mitochondria, glucose, complex, nucleus, cells,
proteins, oxygen, enzymes, tissues, sending, organs, heart

1. Trillions of make up the human body, forming
into groups called tissues and larger units known as .
2. Inside each cell, there's a center called the with
important genetic instructions, and parts like (energy
makers) and ribosomes (where are made).

3. Cells use a process called respiration to turn food (like
) into the energy they need, using

4. Another important cell task is making proteins for body

growth and fixing damage, with special proteins called
helping speed up this process.
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5. Cells use chemicals like to talk to each other and

work together properly.

6. Different cells come together to create various types of
, each with a special job, such as muscle for moving

or nerves for signals.

7. Our organs, like the , are made from these tissues

and do important tasks in the body.

8. The way all these cells and tissues work together shows how

amazing and our bodies are.
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Lesson 35; Introduction to Physical Chemistry

Physical chemistry is a branch of chemistry that deals
with the physical properties of molecules, the forces that act
upon them, and the interactions between them. It combines
principles of physics and chemistry to understand the physical
basis of chemical systems. This field is essential for developing
new theories and techniques in chemistry and for
understanding how chemical reactions occur at a molecular
level.

One of the key
areas in  physical

chemistry is
thermodynamics,
which  studies the
energy changes
associated with
chemical reactions
and physical
transformations.

Another important
area is Kkinetics, the
study of reaction rates
and the factors that
affect these rates.
Physical chemists also explore quantum chemistry, which uses
quantum mechanics to understand the electronic structure of
atoms and molecules.

Spectroscopy is another vital aspect of physical
chemistry. It involves analyzing the interaction of light with
matter to understand the structure and composition of
substances. Techniques like infrared spectroscopy, nuclear
magnetic resonance (NMR), and mass spectrometry are
commonly used.
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Physical chemistry is fundamental in various fields,
including  materials  science,  nanotechnology, and
environmental science. It provides the theoretical foundation
for experimental research and helps in the development of new
materials and technologies. Understanding physical chemistry
is crucial for students aiming to gain a comprehensive

understanding of chemical phenomena.

A. Match each word with its correct definition.

Terms:

1. Physical
Properties

2. Chemical
Reactions

3. Kinetics

4. Quantum
Chemistry

5. Spectroscopy

6. Nanotechnology
7. Thermodynamics
8. Environmental
Science

Definitions:

A. The study of energy changes
involved in chemical processes and
physical transformations.

B. The analysis of how light interacts
with matter to determine the structure
and composition of substances.

C. The area of chemistry that focuses on
the behavior and movement of particles
on a very small scale.

D. The characteristics of molecules such
as mass, density, and conductivity.

E. The process in which substances
interact to form new substances with
different properties.

F. The branch of chemistry that applies
quantum mechanics to understand the
electronic structure of atoms and
molecules.

G. The study of reaction rates and the
factors that affect these rates.

H. A field concerned with the study and
protection of the natural environment.
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B. Comprehension questions

1. What does physical chemistry focus on?

2. How does physical chemistry combine different scientific
disciplines?

3. What is thermodynamics, and why is it important in physical
chemistry?

4. What does kinetics study in the context of physical
chemistry?

5. How does quantum chemistry contribute to our
understanding of atoms and molecules?

6. What is spectroscopy used for in physical chemistry?

7. Name three techniques used in spectroscopy.

8. How is physical chemistry applied in materials science?

9. Why is physical chemistry important in nanotechnology?

10. How does physical chemistry aid in experimental research
and technological development?

C. Fill-in-the-Gaps Exercise: Basics of Physical Chemistry
Complete the sentences with appropriate words related to
physical chemistry.

quantum,  Spectroscopy, materials, molecules, rates,
transformations, chemical, thermodynamics, interactions,
structure, science, rates, molecules, nuclear, spectrometry,
science

1. Physical chemistry studies the physical properties of
, the forces acting on them, and their .
2. This branch combines physics and chemistry to understand

the physical basis of systems.

3. A key area in physical chemistry, , looks at energy
changes in chemical reactions and physical .

4. Kinetics, another important area, studies the of

reactions and what affects these
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5. In quantum chemistry, physical chemists use
mechanics to explore the electronic structure of atoms and

6. is a technique used to analyze how light interacts
with matter, revealing substance and composition.

7. Techniques like infrared spectroscopy, magnetic
resonance (NMR), and mass are common in
spectroscopy.

8. Physical chemistry is crucial in fields like materials

, nanotechnology, and environmental .

9. It provides a theoretical foundation for experimental
research and aids in developing new and
technologies.
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Lesson 36; Ozon Layer

The ozone layer is a vital part of Earth's atmosphere,
serving as a protective shield. Located in the stratosphere, it's
about 10 to 30 kilometers above the Earth's surface. This layer
is rich in ozone, a molecule made of three oxygen atoms. Its
significance lies in its ability to absorb the majority of the sun's
harmful ultraviolet (UV) radiation. Without this layer, life on
Earth would be very different, as these UV rays can cause skin
cancer and cataracts in humans and harm marine life.

The discovery of
the ozone layer dates
back to the late 19th
century. French
physicists Charles
Fabry and  Henri

Buisson first
described its
properties in 1913.
Later, British

meteorologist G.M.B.
Dobson developed a
simple
spectrophotometer, an
instrument that could
measure the ozone layer from the ground. The "Dobson unit," a
measure for the total amount of ozone in the atmosphere,
honors his contributions.

In the late 20th century, scientists discovered a worrying
trend: the thinning of the ozone layer, particularly over the
Antarctic, known as the ozone hole. This depletion was
primarily caused by human-made chemicals, such as
chlorofluorocarbons (CFCs). In response, the international
community adopted the Montreal Protocol in 1987, phasing out
the production of ozone-depleting substances. This agreement
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is considered one of the most successful environmental policies
to date. Thanks to these efforts, the ozone layer is gradually
recovering, illustrating a powerful example of global
environmental cooperation.

A. Match each word with its correct definition.

Terms:

1. Ozone Layer

2. Ultraviolet Radiation
3. Dobson Unit

4. Chlorofluorocarbons
(CFCs)

5. Montreal Protocol

6. Spectrophotometer
7. Stratosphere

8. Ozone Hole

Definitions:

A. A part of the Earth's atmosphere
located above the troposphere,
characterized by a gradual increase in
temperature with altitude.

B. A measure used to quantify the
concentration of ozone in the
atmosphere.

C. A device used to measure the
intensity of light wavelengths,
instrumental in studying atmospheric
phenomena.

D. An international agreement aimed
at  reducing and  eventually
eliminating substances that deplete
the ozone layer.

E. High-energy radiation from the
sun, which is harmful to living
organisms but largely absorbed by
the ozone layer.

F. A region of the Earth's atmosphere
that contains a high concentration of
ozone, protecting the planet from
harmful solar radiation.

G. Man-made chemicals once
commonly used in refrigerants and
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aerosol sprays, which contribute to
ozone layer depletion.

H. An area in the Earth's stratosphere
where the ozone concentration is
significantly lower than usual.

B. Comprehension questions

1. Where is the ozone layer located?

2. What is the ozone layer made of?

3. What is the primary function of the ozone layer?

4. How does the ozone layer benefit life on Earth?

5. When and by whom was the ozone layer first described?

6. What instrument did G.M.B. Dobson develop, and what was
its purpose?

7. What is a "Dobson unit"?

8. What significant problem with the ozone layer was
discovered in the late 20th century?

9. What are chlorofluorocarbons (CFCs) and their impact on
the ozone layer?

10. What is the Montreal Protocol and its significance in
environmental policy?

C. Fill-in-the-Gaps Exercise: Understanding the Ozone Layer
Complete the sentences with appropriate words related to the
ozone layer.

cooperation, marine, oxygen, ultraviolet, recovering, policy,
cancer, chlorofluorocarbons (CFCs), stratosphere, substances,
unit, Buisson, Fabry, hole, Antarctic

1. The ozone layer is an essential part of Earth's atmosphere,

located in the , approximately 10 to 30 kilometers
above the surface.
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2. This layer contains a high concentration of ozone, a

molecule with three atoms.

3. Its main function is to absorb most of the sun's harmful
radiation, protecting life on Earth.

4. Exposure to these UV rays can cause skin and
cataracts in humans and harm life.

5. The ozone layer was first described in 1913 by French
physicists Charles and Henri

6. British meteorologist G.M.B. Dobson developed an
instrument to measure the ozone layer, leading to the creation
of the "Dobson "

7. In the late 20th century, scientists discovered the thinning of
the ozone layer, particularly over the , known as the
ozone

8. The depletlon was mainly caused by human-made chemicals
like .

9. The Montreal Protocol, adopted in 1987, aimed to phase out
the production of ozone-depleting , marking a
successful environmental

10. Thanks to global efforts, the ozone layer is ,
showcasing effective environmental
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Lesson 37; Dmitri Mendeleev

Dmitri Mendeleev was a renowned Russian chemist and
inventor, best known for creating the Periodic Table of
Elements. His work significantly impacted the field of
chemistry and shaped our understanding of how elements are
organized and relate to each other.

Mendeleev was
born on February 8,
1834, in Tobolsk,
Siberia, in the Russian
Empire. He pursued
higher education in
science and
specialized in
chemistry. In 1869, he
published his most
famous work, the
Periodic  Table of
Elements. This table
organized elements by
atomic mass, which
was revolutionary at the time. What made Mendeleev's periodic
table particularly remarkable was his prediction of the
properties and existence of elements that had not yet been
discovered. His predictions were later confirmed with the
discovery of elements like gallium and germanium, solidifying
his table's importance and accuracy.

Mendeleev's work extended beyond chemistry. He was
involved in various fields, including meteorology and industry.
He even worked on the development of the first Russian oil
refinery. Mendeleev was also a professor at St. Petersburg
University, where he was a dedicated and influential educator.

Mendeleev's contributions were recognized
internationally, and he received various awards and honors
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during his lifetime. His legacy lives on in the Periodic Table,
which remains a fundamental tool in chemistry and related
sciences, helping students and researchers understand the
properties and relationships of elements. Mendeleev passed
away on February 2, 1907, in St. Petersburg, Russia. His work
continues to be celebrated and studied extensively in the field

of chemistry.

A. Match each word with its correct definition.

Terms:

1. Dmitri
Mendeleev

2. Periodic Table
of Elements

3. Atomic Mass
4. Gallium

5. Germanium
6. Chemistry

7. St. Petersburg
University

8. February 2,
1907

Definitions:

A. The date when the renowned Russian
chemist passed away.

B. A tool in chemistry that organizes
elements by their properties, including
atomic number and electron configuration.
C. The weight of an atom, which was a key
factor in organizing the periodic table.

D. An element whose existence and
properties were predicted by Mendeleev
before it was discovered.

E. A field of science that studies
substances, their properties, reactions, and
the composition of matter.

F. A Russian scientist famous for creating
the Periodic Table of Elements.

G. An educational institution where
Mendeleev worked as a professor.

H. An element predicted by Mendeleev,
which confirmed the accuracy of his
periodic table upon its discovery.
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B. Comprehension questions

1. Who was Dmitri Mendeleev?

2. What is Mendeleev best known for?

3. When and where was Mendeleev born?

4. In what year did Mendeleev publish his most famous work?
5. How did Mendeleev's Periodic Table organize elements?

6. What was remarkable about Mendeleev's predictions related
to the Periodic Table?

7. Can you name any elements whose discovery confirmed
Mendeleev's predictions?

8. Apart from chemistry, in which other fields did Mendeleev
work?

9. What role did Mendeleev have at St. Petersburg University?
10. When and where did Mendeleev pass away, and how is his
legacy viewed today?

C. Fill-in-the-Gaps Exercise: Dmitri Mendeleev and the
Periodic Table

Complete the sentences with appropriate words related to
Dmitri Mendeleev and his work.

recognition, Periodic, meteorology, atomic, chemist, educator,
elements, Russian, discovered, refinery, gallium, chemistry,
field

1. Dmitri Mendeleev was a famous Russian and

inventor, known for creating the Table of Elements.

2. He was born on February 8, 1834, in Tobolsk, Siberia, in the
Empire and later became a specialist in

3. In 1869, Mendeleev published his revolutionary work, the

Periodic Table, which organized elements by mass.
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4. His periodic table was unique because he accurately
predicted the properties of elements that hadn't been

yet.

5. Elements like and germanium were discovered
later, confirming his predictions and the accuracy of his table.
6. Mendeleev also contributed to fields outside chemistry, such
as and the development of the first Russian oil

7. He taught at St. Petersburg University, where he was a
dedicated and influenced many students.

8. Mendeleev received international for his work and
was honored with various awards during his lifetime.

9. The Periodic Table remains a fundamental tool in chemistry,
helping to understand the properties and relationships of

10. Mendeleev passed away on February 2, 1907, but his

legacy in the of chemistry continues to be
celebrated.
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Lesson 38; Alfred Nobel

Alfred Nobel was a Swedish chemist, engineer, and
inventor, most famously known for inventing dynamite. His
significant contributions to the field of chemistry and his
broader impact on industry and society were profound.

Born on October 21, 1833, in Stockholm, Nobel was
part of a family of inventors and engineers. He showed an early
interest in engineering and explosives, partly influenced by his
father, Immanuel Nobel, who was an inventor and engineer
himself.

Nobel's  most  famous
invention, dynamite, was
developed in the 1860s. Before
dynamite, the only widely available
explosive was black powder or
gunpowder, which was dangerous
and difficult to handle. Nobel's
innovation was to mix
nitroglycerin, an incredibly volatile
liquid, with an absorbent substance,
creating a safer, more stable
compound that could be handled
and wused more reliably. This
invention revolutionized
construction  and  demolition
industries, making activities like mining and railway
construction much safer and more efficient.

Aside from dynamite, Nobel made several other
significant contributions to the field of chemistry and
explosives. He invented a detonator (blasting cap) in 1863 and
later developed gelignite, more stable and powerful than
dynamite, in 1875. He also invented Ballistite, a smokeless
propellant powder, in the 1880s.
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Nobel held 355 different patents in various countries.
His inventions and businesses made him a wealthy man.
However, a premature obituary published in a French
newspaper, which condemned him for profiting from the sales
of arms, deeply affected him. This led to his decision to leave a
better legacy.

In his will, Nobel dedicated the bulk of his fortune to
the establishment of the Nobel Prizes, awarded annually since
1901. These prizes honor outstanding contributions in physics,
chemistry, physiology or medicine, literature, and peace (later
expanded to include economic sciences). The Nobel Prizes,
particularly the Peace Prize, are considered among the highest
honors in their respective fields.

Alfred Nobel passed away on December 10, 1896, in
San Remo, Italy. His legacy endures through the Nobel Prizes,
which continue to celebrate and incentivize groundbreaking
advancements and contributions to humanity.

A. Match each word with its correct definition.

Terms: Definitions:
1. Alfred Nobel A. A highly volatile liquid that was
2. Dynamite stabilized to create dynamite.
3. Nitroglycerin B. The date of Alfred Nobel's death.
4. Blasting Cap C. An explosive invention that was safer
5. Gelignite and more stable than previous options,
6. Ballistite revolutionizing construction and mining.
7. Nobel Prizes D. Awards established by Nobel's will,
8. December 10,  honoring significant contributions in
1896 various fields like peace, literature, and

sciences.

E. A Swedish inventor known for creating
dynamite and establishing the Nobel
Prizes.
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F. A detonator invented by Nobel, used to
initiate the explosion of dynamite and
other explosives.

G. A smokeless propellant powder
developed in the 1880s.

H. An explosive that is more stable and
powerful than dynamite, invented in 1875.

B. Comprehension questions

1. Who was Alfred Nobel?

2. What is Alfred Nobel most famous for inventing?

3. Where and when was Nobel born?

4. What explosive did people use before dynamite, and why
was it problematic?

5. How did Nobel make nitroglycerin safer to use?

6. Name another invention by Nobel related to explosives.

7. How many patents did Nobel hold?

8. What event led Nobel to want to leave a better legacy?

9. What are the Nobel Prizes, and since when have they been
awarded?

10. When and where did Alfred Nobel pass away, and how is
he remembered today?

C. Fill-in-the-Gaps Exercise: Alfred Nobel and His Legacy
Complete the sentences with appropriate words related to
Alfred Nobel.

stable, prizes, patents, dynamite, detonator, wealthy, engineer,
better, Ballistite, peace, fields, prizes

1. Alfred Nobel was a Swedish chemist, engineer, and inventor,
best known for inventing
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2. Born in Stockholm in 1833, Nobel was influenced by his
father, Immanuel Nobel, an inventor and .
3. Nobel's invention of dynamite in the 1860s made use of

nitroglycerin, making explosives safer and more for
construction and demolition.

4. Besides dynamite, Nobel also invented a in 1863
and later developed gelignite and , a smokeless
propellant.

5. Holding 355 in different countries, Nobel's
inventions made him a man.

6. Disturbed by a premature obituary that criticized him for
profiting from arms sales, Nobel decided to leave a

legacy.
7. In his will, Nobel dedicated his fortune to establish the
Nobel , awarded annually for outstanding

contributions in physics, chemistry, medicine, literature, and

8. Since 1901, the Nobel Prizes have honored significant
advancements and are considered among the highest honors in
their .

9. Alfred Nobel passed away in 1896 in San Remo, Italy, but
his legacy lives on through the Nobel , celebrating
contributions to humanity.
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Lesson 39; Radium

Radium is a highly radioactive element with the symbol
Ra and atomic number 88. It is an alkaline earth metal and is
found in the second column of the periodic table, below
barium. Radium is known for its distinctive glow and was
discovered by Marie and Pierre Curie in 1898, extracted from a
uranium ore called pitchblende.

Here are some key points about radium:

1. Discovery
and Properties:
Marie and Pierre
Curie  discovered

radium while
investigating  the
cause of
pitchblende's
radioactivity,

which was higher
than expected from

uranium alone.
They isolated
radium as a
radioactive

compound  from
pitchblende after several years of laborious work. Radium
emits a faint blue glow due to the intense radiation it produces.
2. Radioactivity: Radium's most notable feature is its high
radioactivity. It decays to form radon gas, a radioactive
element, and emits alpha, beta, and gamma rays. The Curies'
discovery of radium was crucial in the development of the field
of radioactivity, a term that Marie Curie herself coined.
3. Uses: Initially, radium had various uses due to its
radioactive properties and luminescence. It was used in self-
luminous paints for watch dials, instrument panels, and other
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items that needed to be visible in the dark. However, the
harmful effects of radiation exposure were not well-understood
then, and many workers in radium-painting factories suffered
serious health problems, leading to changes in industrial safety
standards.

4. Health Effects: Radium is highly dangerous due to its
radioactivity. Exposure to radium can cause severe health
issues, including anemia, bone fractures, and cancer,
particularly bone cancer, as radium behaves similarly to
calcium and can replace it in the bones.

5. Historical Significance: The study of radium and its
compounds led to significant advancements in the
understanding of radiation and its effects. This research was
instrumental in the development of medical treatments,
including cancer radiotherapy. The dangers associated with
radium also led to increased awareness and regulation of
radioactive substances.

Today, the use of radium has greatly declined due to the
recognition of its health hazards and the development of safer
alternatives. Its discovery, however, remains a landmark in the
history of chemistry and physics, and the Curies' work laid the
groundwork for our understanding of radioactive elements.
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A. Match each word with its correct definition.

Terms:

1. Radium

2. Marie and
Pierre Curie

3. Pitchblende

4. Radioactivity
5. Alpha, Beta,
and Gamma Rays
6. Luminescence
7. Bone Cancer
8. Radiotherapy

Definitions:

A. The type of cancer that can result from
exposure to radium, due to its similarity
to calcium and its ability to replace it in
bones.

B. A form of treatment for cancer that
developed from the study of radium and
its effects.

C. Types of radiation emitted by radium
during its decay.

D. The characteristic glow emitted by
radium, particularly noticeable in the
dark.

E. The scientists who discovered radium
while investigating the unusual properties
of this uranium ore.

F. A highly radioactive element, known
for its glow and discovered in 1898.

G. A mineral from which radium was first
extracted, known for its own radioactivity.
H. The emission of energy as particles or
waves, a phenomenon that radium helped
to understand more fully.
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B. Comprehension questions

1. What type of element is radium, and what is its atomic
number?

. In which part of the periodic table is radium found?

. Who discovered radium, and in what year?

From what ore was radium extracted?

What is the most notable physical property of radium?

What type of radiation does radium emit?

Name one early use of radium.

What health issues can exposure to radium cause?

How did the discovery of radium contribute to medical
treatments?

10. Why has the use of radium declined in recent years?

DN U AW

C. Fill-in-the-Gaps Exercise: Understanding Radium
Complete the sentences with appropriate words related to
radium.

cancer, radioactivity, physics, radioactive, pitchblende,
luminescent, calcium, hazards, rays, barium, 1898, cancer,
radioactivity

1. Radium, with the symbol Ra and atomic number 88, is a

highly element discovered by Marie and Pierre Curie

in .

2. This alkaline earth metal is located in the second column of

the periodic table, right below

3. The Curies isolated radium from a uranium ore called
, noting its unusual glow and intense

4. Radium is known for its high , decaying to form

radon gas and emitting alpha, beta, and gamma
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5. Initially, radium was used in self-luminous paints for watch

dials and instrument panels due to its properties.
6. Exposure to radium can lead to serious health problems like
anemia, bone fractures, and , due to its similarity to

7. The study of radium contributed to the field of ,

leading to advancements in medical treatments, including
radiotherapy.

8. Today, the use of radium has declined because of its health
, but its discovery remains a landmark in chemistry

and
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Lesson 40; Mercury

Mercury, often referred to as quicksilver, is a unique and
fascinating element due to its liquid state at room temperature.
It is the only metal that is liquid at standard conditions for
temperature and pressure. With the chemical symbol Hg and an
atomic number of 80, mercury has several distinctive
properties and a range of uses, though its toxicity has led to
many of these being phased out or regulated.

Here are some key points about mercury:

1. Physical
Properties:
Mercury is a heavy,
3 @ Hé silvery metal that is
@ - @ liquid at room
s g R temperature. It has
, @ a high surface
ooy . 4 st dosemarin tension, which
: o makes it form

beads or droplets
@ when spilled. Its
melting point is -
38.83 degrees
Celsius (-37.89
degrees
Fahrenheit), and it
boils at 356.73 degrees Celsius (674.11 degrees Fahrenheit).

2. Historical Uses: Historically, mercury was used in
various applications, including in thermometers, barometers,
and other scientific instruments due to its high coefficient of
expansion. It was also used in amalgams for dental fillings, and
in the process of extracting gold and silver from ores.

3. Mercury in Industry: In industry, mercury was used in
the production of chlorine and caustic soda, and in electrical

"fLT @ hd

Merceury

Metcury

157



switches and rectifiers. Mercury vapor is also used in some
types of lighting, like fluorescent lamps.

4. Toxicity and Environmental Concerns: Mercury is
highly toxic, particularly its vapors and its organic compounds,
such as methylmercury. Exposure to high levels of mercury can
harm the brain, heart, kidneys, lungs, and immune system of
people of all ages. It can also be particularly dangerous to
pregnant women and young children. Due to its high toxicity
and ability to bioaccumulate and biomagnify in ecosystems, the
use of mercury has been greatly reduced and regulated in many
countries.

5. Minamata Convention: The Minamata Convention on
Mercury is a global treaty to protect human health and the
environment from anthropogenic emissions and releases of
mercury and mercury compounds. It was agreed upon in 2013
and is named after Minamata Bay in Japan, where industrial
mercury pollution caused severe health problems and
environmental damage in the mid-20th century.

6. Environmental Presence and Cycling: Mercury is
present in the environment both naturally (from sources like
volcanoes) and from human activities. It can cycle through the
air, water, and soil, and can enter the food chain, particularly
through fish and shellfish, where it can reach high levels of
concentration.

Due to these environmental and health concerns, the use
of mercury has been largely replaced with safer alternatives in
most applications. However, it remains a subject of interest for
its unique properties and as a focus of environmental protection
efforts.
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A. Match each word with its correct definition.

Terms:

1. Mercury
2.-38.83 degrees
Celsius

3. Thermometers and
Barometers

4. Methylmercury
5. Minamata
Convention

6. Bioaccumulation
and
Biomagnification
7. Volcanoes

8. Fluorescent
Lamps

Definitions:

A. The temperature at which mercury
solidifies, showcasing its unique
physical properties.

B. Devices that historically utilized
mercury due to its high coefficient of
expansion.

C. A highly toxic organic compound of
mercury, particularly dangerous to
humans and wildlife.

D. A global treaty aimed at controlling
and reducing mercury pollution, named
after a location in Japan affected by
mercury contamination.

E. Natural phenomena that can release
mercury into the environment, apart
from human activities.

F. The process by which mercury
accumulates in organisms and increases
in concentration at higher levels of the
food chain.

G. Lighting devices that use mercury
vapor to produce light.

H. A heavy, silvery liquid metal, unique
among metals for being liquid at room
temperature.
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B. Comprehension questions

1. What state is mercury in at room temperature?

2. What is the chemical symbol and atomic number of
mercury?

3. Describe one physical property of mercury.

4. Name two historical uses of mercury.

5. In which industry was mercury formerly used to produce
chlorine and caustic soda?

6. Why is mercury considered toxic?

7. What are the potential health effects of mercury exposure?
8. What is the Minamata Convention, and why was it
established?

9. How does mercury enter the environment?

10. Why has the use of mercury been reduced in many
countries?

C. Fill-in-the-Gaps Exercise: Understanding Mercury
Complete the sentences with appropriate words related to
mercury.

immune, food, Hg, electrical, emissions, spilled, applications,
amalgams, ores, regulated, toxic, liquid, tension

1. Mercury, also known as quicksilver, is the only metal that is
at room temperature, with a chemical symbol of
and an atomic number of 80.

2. It is a heavy, silvery metal with a high surface ,

causing it to form beads when .

3. Historically, mercury was used in thermometers, barometers,

and dental , as well as in extracting gold and silver
from .

4. In industry, mercury was involved in producing chlorine and
caustic soda, and in lighting like fluorescent lamps.
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5. Mercury is highly , especially its vapors and
organic compounds like methylmercury, posing risks to the
brain, heart, and system.

6. The Minamata Convention on Mercury is a global treaty
aimed at protecting health and the environment from mercury

and releases.

7. Mercury can be found in the environment from natural
sources and human activities, cycling through air, water, and

soil, and entering the chain.
8. Due to its toxicity and environmental impact, the use of
mercury has been and replaced with safer

alternatives in most
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Lesson 41; Salt

Salt, scientifically known as sodium chloride, plays
several crucial roles in the human body. It's essential for
maintaining the balance of fluids in our body, a key aspect of
homeostasis. Sodium, the main component of salt, helps
regulate blood pressure and is vital for the proper functioning
of muscles and nerves. It facilitates the transmission of
electrical signals in the body, which is essential for muscle
contractions and nerve impulses.

In addition
to its role in fluid
balance and nerve
function, salt also
contributes to other
bodily functions. It
aids in the
absorption of
certain nutrients in
the small intestine
and is involved in
maintaining proper

brain function.
However, it's
important to

consume salt in
moderation. Excessive salt intake can lead to health issues such
as hypertension (high blood pressure), which increases the risk
of heart disease and stroke.

Overall, while salt is an essential nutrient for human
health, its consumption should be balanced. The recommended
daily intake varies depending on age, health status, and
lifestyle, but generally, a lower intake of salt is advised to
maintain optimal health. Regularly consuming foods high in
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salt can lead to chronic health issues, so it's important to be
mindful of salt intake.

A. Match each word with its correct definition.

Terms: Definitions:
1. Sodium A. The amount of salt that health experts
Chloride suggest people should consume each day

2. Homeostasis
3. Blood Pressure
4. Muscle
Contractions

5. Nutrient
Absorption

6. Hypertension
7. Recommended
Daily Intake

8. Electrical
Signals

for good health.

B. A condition also known as high blood
pressure, which can lead to serious health
problems.

C. The process in the small intestine
where salt helps in taking in nutrients
from food.

D. Movements caused by the tightening
and relaxing of muscles, essential for
body movement.

E. Messages sent through the body's
nervous system, necessary for muscle
movement and other functions.

F. The force exerted by circulating blood
on the walls of blood vessels.

G. The process by which the body
maintains a stable internal environment,
including fluid balance.

H. The scientific name for salt, an
essential compound for human health.

B. Comprehension questions

1. What is the scientific name for salt?

2. What is the main component of salt, and why is it important?
3. How does salt help maintain the body's fluid balance?
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4. What role does sodium play in blood pressure regulation?

5. Why is salt essential for muscle and nerve function?

6. How does salt contribute to the absorption of nutrients?

7. What can happen as a result of excessive salt intake?

8. What are the health risks associated with high blood
pressure?

9. How much salt should one generally consume daily?

10. Why is it important to monitor salt intake in our diet?

C. Fill-in-the-Gaps Exercise: The Role of Salt in the Human
Body

Complete the sentences with appropriate words related to the
role of salt in the body.

nerves, balance, signals, lower, disease, impulses, homeostasis,
moderation, blood, optimal, small, function, issues

1. Salt, or sodium chloride, is essential for maintaining the
of fluids in our body, a crucial part of

2. Sodium, found in salt, helps regulate pressure and
1s important for the functioning of muscles and
3. It is necessary for the transmission of electrical in

the body, aiding muscle contractions and nerve

4. Besides fluid balance and nerve function, salt alds in the

absorption of nutrients in the intestine and supports

brain

5. Consuming salt in is vital because excessive

intake can lead to hypertension, increasing the risk of heart
and stroke.

6. The recommended daily intake of salt varies, but a

intake is generally advised for maintaining health.

7. Being mindful of salt consumption is important to avoid

chronic health , as foods high in salt can have long-

term effects.
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Lesson 42; Introduction to Inorganic Chemistry
Inorganic chemistry is the study of inorganic and
organometallic compounds. Unlike organic chemistry, which
focuses on compounds containing carbon and hydrogen,
inorganic chemistry deals with a broader range of elements and
includes all other chemicals. This field covers a wide variety of
substances, from minerals and metals to nonmetals and
metalloids, encompassing their properties, reactions, and uses.
One key area

in inorganic
chemistry is the
study of
coordination

compounds, where
metal atoms are
surrounded by non-
metal atoms or
groups of atoms,
called ligands.
These compounds
are significant in
various processes,
including

biological systems

and industrial catalysis.

Inorganic chemistry also explores the behavior of metals
and their compounds, which is essential in many industries,
such as materials science, catalysis, and metallurgy.
Understanding the properties of metals, their oxides, and their
reaction to various environments is crucial for developing new
materials and technologies.

Another important aspect is the study of inorganic
reactions and their mechanisms. Inorganic chemists investigate
how these reactions occur and the factors that influence them.
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This knowledge is vital in fields like environmental chemistry,
where it's used to understand and mitigate the impact of

pollutants.

A. Match each word with its correct definition.

Terms:
1. Inorganic
Chemistry
2. Coordination
Compounds
3. Ligands
4. Metals and Their
Compounds
5. Materials
Science
6. Inorganic
Reactions
7. Environmental
Chemistry
8. Organometallic
Compounds

Definitions:
A. The branch of chemistry that deals
with non-carbon based compounds and
includes the study of metals, nonmetals,
and metalloids.
B. Chemical substances where metal
atoms are bonded to a group of other
atoms, playing a crucial role in various
biological and industrial processes.
C. Atoms or groups of atoms that
surround and bond to metal atoms in
certain compounds.
D. The area of chemistry concerned with
understanding how non-organic reactions
happen and what influences them.
E. The study of the creation, behavior,
and use of materials, where knowledge of
metal and non-metal chemistry is applied.
F. A field of chemistry focused on
understanding and  addressing  the
chemical aspects of environmental issues.
G. Compounds containing both metal and
carbon atoms, often studied within the
scope of inorganic chemistry.
H. The study of the properties and
behaviors of metals and their chemical
reactions, important in industries like
metallurgy.
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B. Comprehension questions

1. What does inorganic chemistry study?

2. How does inorganic chemistry differ from organic
chemistry?

3. Name some substances that inorganic chemistry covers.

4. What are coordination compounds, and why are they
significant?

5. In what areas are coordination compounds particularly
important?

6. Why is the study of metals and their compounds important in
inorganic chemistry?

7. Name a few industries that benefit from the study of metals
and their compounds.

8. What is one goal of studying inorganic reactions and their
mechanisms?

9. How can knowledge of inorganic chemistry be applied in
environmental chemistry?

10. Why is inorganic chemistry considered a fundamental part
of the broader field of chemistry?

C. Fill-in-the-Gaps Exercise: Introduction to Inorganic
Chemistry

Complete the sentences with appropriate words related to
inorganic chemistry.

environmental, coordination, compounds, uses, organometallic,
materials, industrial, metalloids, advanced

1. Inorganic chemistry focuses on the study of inorganic and
compounds, covering a wide range of elements

beyond carbon and hydrogen.

2. This field examines substances including minerals, metals,

nonmetals, and , exploring their properties, reactions,

and
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3. A key area in inorganic chemistry is the study of
compounds, where metal atoms are surrounded by ligands, or
groups of non-metal atoms.

4. These compounds play crucial roles in biological systems
and catalysis.

5. Inorganic chemistry is essential for industries like materials
science, where it helps in understanding metals and their

6. The study of how metals react with different environments is
vital for developing new and technologies.

7. Chemists also investigate inorganic reactions and their
mechanisms to understand the factors influencing them,
important in chemistry.

8. The diversity of inorganic chemistry makes it a fundamental
part of chemistry with applications in everyday life and

technology.
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Lesson 43; Chemistry in the Environment

Chemistry plays a crucial role in understanding and
managing environmental issues. This lesson explores how
chemical processes and substances impact the environment,
including air, water, and soil. One key area is atmospheric
chemistry, which studies the chemical composition of the
Earth's atmosphere and the reactions that occur there. Topics
include the understanding of pollutants like ozone, nitrogen
oxides, and sulfur dioxide, and their role in issues like smog
and acid rain.

Water
chemistry is
essential for
maintaining

healthy ecosystems
and human health.
It involves
studying the
chemical properties
and reactions in
bodies of water,
including oceans,
rivers, and lakes.
This includes the
analysis of
pollutants, like
heavy metals and organic compounds, and their effects on
aquatic life and water quality.

Soil chemistry focuses on the chemical composition of
soils and how it affects plant growth and soil health. This
includes the study of nutrient cycles, soil contaminants, and the
interaction of soil with water and air.

The concept of chemical sustainability is also crucial,
emphasizing the development and use of chemical practices
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and substances that minimize harm to the environment. This
includes green chemistry, which seeks to reduce the production
and use of hazardous substances.

Understanding environmental chemistry is vital for
addressing global challenges like pollution, climate change,
and resource management, making it an increasingly important
field in both science and policy.

A. Match each word with its correct definition.

Terms:

1. Environmental
Chemistry

2. Atmospheric
Chemistry

3. Pollutants

4. Water
Chemistry

5. Heavy Metals
6. Soil Chemistry
7. Chemical
Sustainability

8. Green
Chemistry

Definitions:

A. The study of the chemical and
biochemical phenomena that occur in
natural places, particularly focusing on
the effects of human activities on the
environment.

B. The area of chemistry that examines
the chemical processes occurring in the
Earth's atmosphere, including the study of
air pollutants.

C. Substances that cause harm or
discomfort to organisms or the
environment, often found in air, water, or
soil.

D. The branch of chemistry that deals
with the chemical composition and
properties of bodies of water, and the
impact of contaminants on aquatic
systems.

E. Elements that are typically dense and
toxic at low concentrations, often a
significant concern in water pollution.

F. The study of the chemical
characteristics of soil, including nutrients,
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contaminants, and the interactions
between soil, water, and the atmosphere.
G. The practice of designing chemical
processes and products that reduce or
eliminate the use and generation of
hazardous substances.

H. The principle of using chemistry in
ways that ensure the protection and
preservation of the environment for future
generations.

B. Comprehension questions

1. What is the main focus of atmospheric chemistry?

2. Name three pollutants studied in atmospheric chemistry and
their environmental impacts.

3. Why is water chemistry important for ecosystems and
human health?

4. What types of pollutants are analyzed in water chemistry?

5. How does soil chemistry contribute to plant growth and soil
health?

6. What are nutrient cycles, and why are they significant in soil
chemistry?

7. Define chemical sustainability.

8. What is the goal of green chemistry?

9. How can understanding environmental chemistry help
address global challenges?

10. Why is environmental chemistry important for science and
policy?

C. Fill-in-the-Gaps Exercise: Chemistry in Environmental
Issues

Complete the sentences with appropriate words related to
environmental chemistry.
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atmosphere, soil, lakes, chemistry, dioxide, quality,
environment, life, management, policy, soil

1. Chemistry is vital for understanding and managing

environmental issues, impacting air, water, and .

2. Atmospheric chemistry studies the chemical composition of

the Earth's and the reactions that occur, affecting

pollutants like ozone and sulfur

3. Water chemistry is crucial for ecosystems and human health,

analyzing chemical reactions in oceans, rivers, and

4. This field includes the study of pollutants, such as heavy

metals and organic compounds, and their effects on aquatic
and water

5. Soil chemistry examines the chemical composition of soils,

nutrient cycles, and the impact on plant growth and

health.

6. Chemical sustainability focuses on developing practices that

minimize environmental harm, including the principles of

green

7. Understandlng environmental chemistry helps address global

challenges like pollution, climate change, and resource
, crucial for science and

8. The aim is to reduce the production and use of hazardous

substances, promoting a healthier

172



Lesson 44; A nuclear reaction

A nuclear reaction is a process where the nucleus of an
atom undergoes a change, leading to the emission of nuclear
particles or radiation. This process is different from chemical
reactions, which involve the exchange or sharing of electrons
and do not affect the nuclei of atoms. Nuclear reactions are key
to understanding the fundamental principles of physics and
have various applications in energy production, medicine, and
research.

One of the
most  well-known
types of nuclear
reactions is nuclear
fission, where a
large nucleus splits
into two smaller
nuclei, releasing a
significant amount
of energy. This
reaction is the basis
for nuclear power
and atomic bombs.
Another type is
nuclear fusion,
where two light
nuclei combine to form a heavier nucleus, releasing even more
energy than fission. Fusion is the process that powers stars,
including our Sun, and is being researched as a potential source
of clean, abundant energy.

Nuclear reactions also have medical applications,
particularly in the field of nuclear medicine. Techniques like
positron emission tomography (PET) scans and cancer
treatment methods like radiation therapy rely on nuclear
reactions. In research, nuclear reactions help scientists
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understand the properties of matter at the atomic and subatomic
levels, contributing to advances in physics and other sciences.
Understanding and harnessing nuclear reactions continue to be
a significant area of scientific inquiry and technological

development.

A. Match each word with its correct definition.

Terms:
1. Nuclear
Reaction
2. Chemical
Reaction
3. Nuclear
Fission
4. Nuclear
Fusion
5. Nuclear Power
6. PET Scans
7. Radiation
Therapy
8. Subatomic
Particles

Definitions:
A. A type of medical imaging that uses a
form of nuclear reaction to produce
detailed images of the body's internal
functions.
B. The process where two light atomic
nuclei merge to form a heavier nucleus,
releasing a large amount of energy.
C. A reaction where the nucleus of an atom
changes, often emitting energy or particles.
D. A process where atoms or molecules
interact, involving the exchange or sharing
of electrons, but not affecting atomic
nuclei.
E. The splitting of a large atomic nucleus
into smaller ones, releasing energy and
used in atomic bombs and nuclear reactors.
F. The treatment of diseases, especially
cancer, using ionizing radiation, which is a
product of nuclear reactions.
G. Energy generated through the process of
nuclear fission, utilized in power plants to
produce electricity.
H. Components of atoms, such as electrons,
protons, and neutrons, studied through
nuclear reactions to understand matter's
properties.
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B. Comprehension questions

1. What is a nuclear reaction?

2. How does a nuclear reaction differ from a chemical reaction?
3. What are the applications of nuclear reactions?

4. Describe what happens in nuclear fission.

5. What is the significance of nuclear fission in energy
production?

6. Explain nuclear fusion and its potential benefits.

7. How does nuclear fusion differ in energy release compared
to nuclear fission?

8. Name a medical application that relies on nuclear reactions.
9. How do nuclear reactions contribute to scientific research?
10. Why is understanding nuclear reactions important for
technological development?

C. Fill-in-the-Gaps Exercise: Understanding Nuclear
Reactions

Complete the sentences with appropriate words related to
nuclear reactions.

fusion, nucleus, technological, electrons, PET, energy, stars,
research, cancer, fission, atomic bombs, subatomic

1. A nuclear reaction involves a change in the of an
atom, different from chemical reactions that involve )
2. Nuclear reactions are essential for understanding physics
principles and have applications in , medicine, and

3. Nuclear occurs when a large nucleus splits into

two smaller nuclei, releasing energy, and is used in nuclear
power and
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4. Nuclear is the process where two light nuclei

combine to form a heavier nucleus, releasing more energy than

fission and powers

5. In medicine, nuclear reactlons are used in techniques like
scans and radiation therapy for treating

6. These reactions also aid in research, helping sc1ent1sts

explore matter at the atomic and levels.
7. Harnessing nuclear reactions continues to be a significant
focus in scientific inquiry and development.
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Lesson 45; Chemical Kinetics

Chemical kinetics is the study of the rates of chemical
processes. Understanding kinetics is crucial in chemistry as it
helps in determining how fast reactions occur and the factors
that influence these rates. This knowledge is essential in
various fields, from industrial manufacturing to pharmacology.

The rate of a chemical reaction is influenced by several
factors: the nature of the reactants, concentration, temperature,
surface area, and the presence of a catalyst. For example,
increasing the temperature usually speeds up a reaction.
Catalysts are substances that increase the reaction rate without
being consumed in the process.

Reaction rates are quantified by the rate equation, which
relates the rate of reaction to the concentration of reactants. The
order of the reaction
indicates how the rate is
affected by the
concentration of each

reactant.
Kinetics also
involves studying

reaction mechanisms, the
step-by-step  sequences
by which reactions occur.
= These mechanisms help
cislont KxErrics in  understanding  the
overall rate of reaction
and the formation of

intermediates.

Chemical kinetics is not only about speeding up reactions
but also about controlling them. This is crucial in industries
where precise reaction control is necessary for product quality
and safety. Understanding chemical kinetics is therefore
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fundamental for students and professionals in chemistry and

related fields.

A. Match each word with its correct definition.

Terms:

1. Chemical
Kinetics

2. Reaction Rate
3. Catalyst

4. Rate Equation
5. Reaction Order
6. Reaction
Mechanisms

7. Temperature

8. Concentration

Definitions:

A. The study of how fast chemical
reactions occur and the factors that affect
these rates.

B. The speed at which reactants turn into
products in a chemical reaction.

C. A substance that speeds up a chemical
reaction without being consumed.

D. A mathematical expression that links
the reaction rate to the concentration of
reactants.

E. The dependence of the reaction rate on
the concentration of each reactant.

F. The detailed steps that describe the
specific sequence of events in a chemical
reaction.

G. A factor that typically increases the
rate of a reaction when raised.

H. The amount of a substance in a given
volume, affecting how quickly a reaction
proceeds.
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B. Comprehension questions

1. What does chemical kinetics study?

2. Why is understanding kinetics important in chemistry?

3. Name a field outside of chemistry where kinetics knowledge
is essential.

4. List some factors that influence the rate of a chemical
reaction.

5. How does temperature generally affect the rate of a chemical
reaction?

6. What is a catalyst?

7. What does the rate equation relate to in a chemical reaction?
8. What does the order of a reaction indicate?

9. Why is studying reaction mechanisms important?

10. How is knowledge of chemical kinetics beneficial in
industrial manufacturing?

C. Fill-in-the-Gaps Exercise: Basics of Chemical Kinetics
Complete the sentences with appropriate words related to
chemical kinetics.

concentration, mechanisms, temperature, reactants, chemistry,
chemical, intermediates, occur, quality, consumed, catalyst,
concentration, temperature

1. Chemical kinetics studies the rates of processes,
crucial for understanding how fast reactions
2. The reaction rate can be influenced by the nature of the

, concentration, , surface area, and the
presence of a .
3. Increasing the typically speeds up a chemical

reaction, while catalysts help increase the reaction rate without
being
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4. The rate equation relates the reaction rate to the of
reactants, and the order of the reaction shows how the rate
changes with reactant .

5. Kinetics also explores reaction , detailing the steps
by which reactions take place and helping understand the rate
and formation of .

6. In various industries, controlling reaction speeds is vital for

ensuring product and safety.
7. Understanding chemical kinetics is fundamental for those
studying and working in and related fields.
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