


Introduction

s Have you ever wondered how an 
electronic toy, engine, or other 
device is made?

s How do all the small pieces come 
together to make the device work?

s If you took apart your favorite device and separate it 
into pieces, and then broke each piece into the 
smallest pieces, you would still have pieces many 
thousands of times larger than the smallest particles 
of matter.



Introduction

s The ancient Greeks were among the first people in 
history to think about the nature of matter.

s They wondered what made up matter.

s The ancient Greek 
philosophers Aristotle 
and Empedocles used 
reason alone to decide 
that there were four kids 
of matter in the Universe: 
earth, air, fire, and water.



Introduction

s In the fifth century B.C. Greek 
philosophers Democritus and Leucippus 
developed the idea of elements.

s They determined that elements were made of 
indivisible particles, which they called atoms.

s Years later, English scientist John Dalton used the 
term “atom” to explain how related elements may 
have some similarities, but their atoms are not 
identical. 



Atoms

s You have learned that all matter 
is made up of these tiny particles 
called atoms.

s These particles are too small to 
be seen with an unaided eye.

s Atoms,  grouped in ways, make 
up all the matter that exists in the 
Universe.



Elements

s The simplest form of matter is called an element. 

s The modern science concept of an element is very 
different from the four elements of the ancient 
Greeks.



Elements

s You are already familiar with many of the common 
elements – metals, such as iron, gold, silver, and 
copper, and gases, such as oxygen and helium.

s These substances are found on Earth and 
throughout the Universe.



Elements

s Elements cannot be broken 
down into anything simpler 
without losing their chemical 
properties.

s Atoms are the smallest 
component of an element.

s Are there things smaller than 
atoms?



Elements

s Even if you were able to 
isolate a single atoms of 
iron, it would still be iron.

s However, if you changed 
the basic components of 
the atom, it would become 
a different element.

s The atoms of one element 
are different form the 
atoms of every other 
element.



Elements

s For example, the atoms in the element gold are not 
the same as the atoms that make up oxygen.



Scripture 
Spotlight

King Nebuchadnezzar of Babylon dreamed about a 
statue. What elements are named in the description of 

this statue in Daniel 2:31-33?

Daniel 2:31 – 33 mentions the following elements: gold, 
silver, and iron.



Atoms and Elements



Elements
Elements in Ancient Cultures

s Ancient cultures were familiar with about nine of the 
elements we now know today.

s Some of the earliest known studies of the elements 
were done by the Persian scientist Jabir ibn Hayyan.

s While the names he used to 
identify these elements were 
different from the names we 
use today, the elements are 
the same.



Elements
Elements in Ancient Cultures

s These nine elements – gold, silver, copper, iron, lead, 
tin, mercury, sulfur, and carbon – were the first 
elements to be discovered because the exist 
naturally in their pure form or can be easily purified.



Parts of Atoms

s Scientists continue to explore elements and their 
atoms.

s They discovered that while atoms are the smallest 
part of an element, atoms are, in fact, made of 
smaller parts.

s All atoms are arranged 
in the same basic way.



Parts of Atoms

s Most of the mass of any atom is at its center, or 
nucleus.

s The cell nucleus is the control center.

s Similarly, in atoms the nucleus is at the center of the 
atoms.



Parts of Atoms
Protons
s The nucleus of an atom 

contains extremely tiny 
particles called protons.

s A proton has a mass of 1.7 x 
10-24 grams.

s It also has a positive charge.

s The number of protons in the nucleus identifies the 
element.



Parts of Atoms
Protons

s For example, the element copper contains 29 
protons in its nucleus.

s We can that copper has an atomic number of 29. 

s What is that atomic number of an element?



Parts of Atoms
Neutrons
s In addition to protons, an 

atom’s nucleus also contains 
particles called neutrons. 

s Neutrons have a mass nearly the 
same as protons.

s However, neutrons have no 
electrical charge. They are 
neutral.



Parts of Atoms
Electrons

s The nucleus of every atom is 
surrounded by a cloud of 
negatively charged particles 
called electrons.

s These particles are much, 
much smaller than protons 
or neutrons.

s The mass of an electron is 
only 9.1 x 10-28 grams, which 
is 1/2000 of the mass of a 
proton.



Parts of Atoms
Electrons

s The number of electrons present in an atom 
depends on the element of the atom.

s Different elements will have different numbers of 
electrons in their atoms.

s An electronically neutral atom 
contains the same number of 
electrons as protons.

s So, one copper atom has 29 
electrons surrounding the 
nucleus.



Parts of Atoms



Atomic Models

s As their understanding of the structure of atoms 
grew, scientists used models of atoms to illustrate 
what they learned.

s As new information was discovered, the existing 
models were refined or abandoned entirely, and 
new models were developed to reflect the new 
information.



Atomic Models
Dalton Model

s John Dalton proposed that all matter 
was composed of atoms.

s Atoms of each element were identical 
in atomic mass and their properties.

s Dalton considered the atoms to be a solid 
unbreakable sphere.

s Because of this description, Dalton’s atomic model is 
often referred to as the “billiard ball” model.



Atomic Models
Thomson Model (Blueberry Muffin Model)

s In the late nineteenth century, most scientists 
agreed on the existence of atoms.

s In experiments with hydrogen atoms, J. J. Thomas 
knew that atoms were electrically neutral.

s However, he also knew that 
atoms contained particles of 
positive charged - protons.



Atomic Models
Thomson Model (Blueberry Muffin Model)

s In order to account for the mass of a hydrogen atom 
and maintain its neutral charge, Thomas realized 
that atoms must contain smaller, negatively charged 
particles.

s At this time, the structure of 
atoms was still very much 
unknown.

s Thomson’s model of the atom
can be compared to a 
blueberry muffin.



Atomic Models
Thomson Model (Blueberry Muffin Model)

s According to his explanation, 
the negatively charged 
electrons were the 
”blueberries” suspended in 
the “muffin” of positive 
charges.

s His model was discredited 
upon the discovery of the 
nucleus of atoms.



Atomic Models
Rutherford Model

s In 1911, Ernest Rutherford, a 
student of Thomson’s, 
published a model of the atom 
with a central, positively 
charged nucleus orbited by 
negatively charged electrons.

s Rutherford proposed that most 
of an atom is made up of empty 
space.



Atomic Models
Rutherford Model

s The space between the nucleus 
and the electron cloud is quite 
large compared to the size of the 
nucleus and the atomic particles.

s In fact, over 99% of an atom’s total 
volume is empty space.

s This is equivalent to a marble, representing the 
nucleus, in the center of a large football stadium 
with the rim of the stadium representing the path of 
the orbiting electrons.



Atomic Models
Solar System Model

s Niels Bohr’s experiments using Rutherford’s atomic 
model led him to realize that electrons orbit the 
nucleus at specific distances.

s These distances depend on how much energy the 
electrons have.

s This model was compared to the 
model of our Solar System and is 
often referred to as the solar 
system model because electrons 
orbit the atom’s central nucleus.



Atomic Models
Electron Cloud Model

s Erwin Schrodinger refined the 
atomic model to consider that 
we cannot expertly know where 
an electron will be at any given 
moment.

s He was able to determine at which level of energy an 
electron might be located.

s The likely locations of the electrons were 
represented by a collection of dots resembling a 
cloud.



Atomic Models
Electron Cloud Model

s The amount of energy an electron has determines 
where in the electron cloud it is most likely to be 
found.

s As an electron gains energy, the distance it orbits 
from the nucleus increases.

s As it loses energy, the 
distance between it and
the nucleus decreases.



The Electron Clouds

s Unlike protons and neutrons that stay inside the 
atom’s nucleus, electrons move very quickly in 
specific electron clouds or levels around the nucleus.

s The electron clouds are like planetary orbits around 
the Sun in our Solar System.

s The amount of 
energy an electron 
has determines the 
path it takes in its 
orbit.



The Electron Clouds

s Electrons with the same
levels of energy are most 
likely to be found in the 
same electron level around
the nucleus.

s As an electron gains energy, the distance it orbits 
from the nucleus also increases.

s The electron cloud provides a visual of where the 
electrons orbit, but they do not have fixed 
movements like the planets.



What Atoms Look Like


