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Objectives
Read these objectives. The objectives tell you what you will be able to do when 
you have successfully completed this LIFEPAC. When you have finished this 
LIFEPAC, you should be able to:

1. 	 Describe the three phases of matter.

2. 	 List and describe the three major particles making up the atom.

3. 	 Describe, draw, and label the basic structure of simple atoms.

4. 	 Explain radioactivity, detection, and measurement.

5. 	 Describe the atomic nucleus.

6. 	 Describe fission and fusion reactions.

7. 	 State Enrico Fermi’s contribution to science.

8. 	 Describe the components of a nuclear reactor.

9. 	 Describe several uses for nuclear energy.

10. 	 Outline some advantages and disadvantages of nuclear energy.

We have already studied much about the world around us. Our entire study of 
science is our study of God’s creation and how we can be better stewards of His 
planet. We can be good gardeners and caretakers only if we know all about the 
plants we are growing: how to fertilize, prune, water, and protect the plants from 
insects and disease. The more we study and know about these plants, the better 
we will be able to care for them and help them grow healthy and productive. 
Similarly, the more we know about the marvelous creation God has entrusted to 
us, the better we can care for it, protect it, and benefit from it.

This LIFEPAC® will help us to review some basic ideas about the planet and 
universe, what makes up matter, how it is found in its natural state, and some 
models of how this matter is made and held together.

Our Atomic World

Introduction
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1. 	STRUCTURE OF MATTER
The first book of the Bible clearly outlines 
the source of all matter (Genesis 1:1): “In the 
beginning God created the heaven and the 
earth.” Every particle of matter was created at 
that time. The rest of creation involved just the 

rearranging and formation of new things from 
the “stuff” He had already made. Let’s review 
some things we have already learned about 
matter; the “stuff” of His creation.

SECTION OBJECTIVES

Review these objectives. When you have completed this section, you should be able to:

1. 	 Describe the three phases of matter.

2. 	 List and describe the three major particles making up the atom.

3. 	 Describe, draw, and label the basic structure of simple atoms.

VOCABULARY

Study these words to enhance your learning success in this section.

atom (at´ um). The smallest particle of matter still retaining the characteristics of the element; 
building block of matter.

atomic number (u tom´ ik num´ bur). The number of protons in an atom; the number which 
identifies an element.

electron (i lek´ tron). A tiny particle with a negative electrical charge; it circles the nucleus and has 
1/2,000 the mass of a proton or neutron.

element (el´ u munt). The class of matter in which there are 106 different varieties.

neutron (nü´ tron). The neutral or no charge particle of an atom; it is located in the nucleus; has 
the same mass as the proton.

nucleus (nü ´klē us ). The center of the atom.

proton (prō´ ton). A particle in the nucleus of an atom; it has a positive electrical charge and is 
2,000 times the mass of the electron; the number of protons equals the atomic number.

Note: All vocabulary words in this LIFEPAC appear in boldface print the first time they are used. If you are not sure of the 
meaning when you are reading, study the definitions given.

Pronunciation Key: hat, āge, cãre, fär; let, ēqual, tėrm; it, īce; hot, ōpen, ôrder; oil; out; cup, pu·t, rüle; child; long; thin; 
/ŦH/ for then; /zh/ for measure; /u/ represents /a/ in about, /e/ in taken, /i/ in pencil, /o/ in lemon, and /u/ in circus.
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PHASES OF MATTER
Usually matter is found naturally in one of 
three states or phases. The phases are solid, 
liquid, or gas. The temperature of the substance 
determines its phase. For example, if water is 
put in a freezer, it becomes a solid. If frozen 
water (ice) sits out at room temperature, it 
melts into a liquid; but when put on a hot stove, 
it will evaporate and become steam (gas). We 
breathe gases, drink liquids, and chew solids. 

Yet, with this constant exposure, we seldom 
think about variations in matter as phases of 
matter. Figure 1 shows some characteristics of 
the three phases.

Solids. The solid phase of matter is common 
to our everyday life. We see and experience it 
constantly; sometimes by touch, sometimes 
by sight, and sometimes by taste. What are the 
characteristics of solids?

Figure 1 | Three Phases of Matter Common to Our Everyday Life

Solid, Ice Liquid, Water Gas, Steam
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 Describe a solid substance.

1.1 	 Use a pencil, ice cube, or block as an example of a solid and describe it in detail. Be sure to 

explain how the solid is different from a liquid or gas. _ ______________________________________

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________

You probably included in your description of 
the solid such things as: a solid has definite 
shape, size, and mass; it is not free to move 
around and stays put when placed down on a 
surface; and it will turn into a liquid if warmed 
up enough. Solids are usually more dense than 
either gases or liquids. We know from our past 
studies that all matter is made of tiny parti-
cles called atoms. (The atoms can be grouped 
together to form a molecule.) The atoms or 
molecules in a solid are fastened together in 
regular spots. The particles are not free to 
move around very much because each is fas-
tened tightly to its neighbor. An atom of solid 
can only vibrate around one position.

Liquids. We consume liquids every day when 
we drink water, milk or juice. Have you thought 
much about what liquids really are? In 1808 
John Dalton published his theory of matter. He 
made these statements:

1. 	 All matter consists of extremely small, 
indivisible particles called atoms.

2. 	 All atoms of any one element are 
similar to one another, particularly in 
mass. But they are different from atoms 
of all other elements.

3. 	 Chemical changes are changes in 
the combinations of atoms with one 
another.

4. 	 Atoms remain indivisible in even the 
most violent chemical reaction.

In liquids, atoms are free to move around in 
the substance. The attraction forces between 
atoms “or molecules” are weak and may be 
dislodged by “stirring” or turbulent flow. During 
smooth flow the particles vibrate faster and 
slip past each other, often colliding with other 
particles. Liquids must be restrained to remain 
in one spot. They flow easily. Liquids take on 
the shape of the container. They have mass, 
and a fixed volume. Liquids have a flat-topped 
surface.
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 Complete these investigations.

These supplies are needed:

�	4 m of masking tape

Follow these directions and complete the written activities.

1.2 	 With masking tape, mark off a 100 cm by 100 cm square on the floor. Stand in the 
square, move around in the square, but always face the same direction—in a straight 
line.

	 a. Draw the motion in the box using lines to show the path of your motion.

	 b. Describe your motion. __________________________________________________________________  

____________________________________________________________________________________________  

____________________________________________________________________________________________

1.3	 Using the same square that you made in 1.2, move around as though you are a liquid 
with twists and turns in your motion.

	 a. Draw your movement in the box using lines to show your path.

	 b. Describe your motion. __________________________________________________________________  

____________________________________________________________________________________________  

____________________________________________________________________________________________

1.2 a 1.3 a

Behavior of Solid and Gas Atoms Experiment

Our Atomic World | Unit 1

8| Section 1



Gases. Gases represent the least common state 
of matter on earth, but we experience gases 
directly every day. We breathe gases. We see 
the results of gaseous movement in the wind, 

in blowing up a balloon, or in drinking liquid 
through a straw. We could not live without the 
life-giving gas, oxygen. What else do we know 
about gases?

 Let’s investigate.

These supplies are needed:

�	one balloon

1.5	 Secure a balloon. Blow it up. Describe how gases cause the balloon to get bigger. ________  

____________________________________________________________________________________________  

____________________________________________________________________________________________

1.6	 Let the balloon go so that the air escapes from the balloon. Describe why the balloon did 

what it did. ________________________________________________________________________________  

____________________________________________________________________________________________  

____________________________________________________________________________________________  

______________________________________________________________________________  

______________________________________________________________________________  

______________________________________________________________________________  

______________________________________________________________________________

 Describe the characteristics of a liquid.

1.4	 Using water as an example, tell how liquids are different from solids. ________________________

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________

Behavior of Gas Atoms Experiment
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 Complete these activities.

1.7 	 Describe the characteristics of gases. Tell how gases are the same and how they are  

different from solids and liquids. _____________________________________________________________

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________

1.8	 Imagine that you are a gas particle. In addition to the back and forth motion and the turn 
around motion, you now are free to move from place to place without the restrictions of 
the box. Describe your motion as a gas particle and how it is different from your motion as 
a solid or liquid. 

	 _______________________________________________________________________________________________  

_______________________________________________________________________________________________  

_______________________________________________________________________________________________

1.9 	 Discuss the three phases of matter with your parents or other adults. Explain the charac-
teristics of solids, liquids, and gases—how they move, how they are different, and how they 
are the same. When you have done so, get your parents’ initials.

HELPER CHECK
initials date

In summary you have seen that gases have no 
definite shape or volume, they take the shape 
and volume of the container, they can be com-
pressed or dispersed, they will fill any shape or 
volume that is available, they have mass and 

low density, they have unrestricted movement, 
their particles vibrate very rapidly, are relatively 
far apart, and there are no forces holding them 
together.
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Particles of atoms. Since the time of Dalton, 
scientists have discovered that atoms are 
made up of three even smaller particles. These 
particles are the ones responsible for static 

electricity, the shock you get when you walk on 
a carpet and touch someone else, and the static 
cling of a clothes dryer or hair comb. Let’s see if 
we can learn some things about these particles.

ATOMIC STRUCTURE
We have seen from Dalton’s ideas and from our 
previous studies that all matter is made up of 
tiny particles called atoms. Atoms are the basic 
building blocks of matter. Atoms come in one 
hundred six different varieties. Each variety 

is called an element. All of the atoms of one ele-
ment are very much alike, but the atoms of dif-
ferent elements have different properties. Fig-
ure 2 shows these similarities and differences.

Figure 2 | Elements and Compounds

A.  All atoms of an 
element are alike

B. Atoms of different 
elements are different

C. Atoms of different elements 
combine in a constant way 
to form compounds.

Element 1 Element 2 Compound
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 Let’s investigate.

These supplies are needed:

�	2 magnets marked with north and south poles
�	1 small piece of wood about the size of the magnets

Complete each activity and answer the questions.

1.10	 Bring the two north poles together. Do they repel or attract? ___________________

1.11	 Bring the two south poles together.

	 a. Do they attract or repel? ___________________________________________________________

	 b. Does the N-N combination attract or repel? _____________________________________

	 c. Does the S-S combination attract or repel? ______________________________________

	 d. Do like poles attract or repel? _____________________________________________________

	 e. Does the N-S combination attract or repel? _____________________________________

	 f. Do unlike poles attract or repel? __________________________________________________

1.12	 Now bring the north pole near the wood. What happens? ________________________

1.13	 Bring the south pole near the wood. What happens?  

	______________________________________________________________________

1.14	 Wood is not magnetic. Is a nonmagnetic substance affected by 

magnetic pull? _ _____________________________________________________

Scientists have found that the three particles of 
matter behave toward one another just as the 
magnets and the wood. The three particles are 
called electrons, protons, and neutrons. The 
symbols are electrons (e or -), protons (p or +), 
and neutrons (n or o).

The electrons are like one pole of the magnet, 
and the protons are like the other. Neutrons 
are like the wood. Electrons have a negative 
electrical charge, the protons have a posi-
tive charge, and the neutrons have a neutral 
charge, or no charge. Let’s now use this infor-
mation to predict some results.

Magnet Experiment

 View 901 Magnets, from the Grade 9 SCIENCE EXPERIMENTS Video 
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SELF TEST 1
Match these items (each answer, 2 points).

1.01	 _________	 atomic number	 a. 	 proton

1.02	 _________	 outside nucleus	 b. 	 electron

1.03	 _________	 negative charge	 c. 	 neutron

1.04	 _________	 positive charge

1.05	 _________	 neutral

1.06	 _________	 p 

1.07	 _________	 n

1.08	 _________	 e

1.09	 _________	 +

1.010	 _________	 o

Complete these statements (each answer, 3 points).

1.011	 The three phases of matter are a. ____________________ , b. ____________________ , and  

c. ____________________ .

1.012	 Solids are restricted to____________________ motion.

1.013	 Liquids have a. ____________________ and b. ____________________ of motion.

1.014	 In addition to the two types of motion found in liquids, gases have __________________________ 

motion.

Draw the structure of the atoms listed in the boxes and label each part drawn. The number 
with each symbol is the atomic number for that element (each drawing, 3 points).

1.016 1.017 1.0181.015

H = 1 S = 16Na = 11C = 6
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Complete these lists (each answer, 3 points).

1.019	 List three characteristics of solids.

	 a. _____________________________________________________________________________________________ 	

b. _____________________________________________________________________________________________

	 c. _____________________________________________________________________________________________

1.020	 List three characteristics of liquids.

	 a. _____________________________________________________________________________________________ 	

b. _____________________________________________________________________________________________

	 c. _____________________________________________________________________________________________

1.021	 List three characteristics of gases.

	 a. _____________________________________________________________________________________________ 	

b. _____________________________________________________________________________________________

	 c. _____________________________________________________________________________________________

SCORE TEACHER
initials date

64
80
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