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LESSON 1
Discovering Parts of an Atom

Directions: Draw an atom model. Use all the terms below to label your drawing. Then write a sentence to
explain each term.
	atom
	electron
	electron cloud
	neutron
	nucleus
	proton
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1.
atom  - the smallest piece of an element that still represents an element.

2.
electron    -  a particle with one negative charge.

3.
electron cloud     - an area around an atomic nucleus where an electron is most likely to be located.

4.
neutron    - a neutral particle that exists in the nucleus of an atom.

5.
nucleus   - most of an atom’s mass and positive charge is concentrated in a small area in the center of the 

Atom called the nucleus.


6.
proton    - an atomic particle that has one positive charge.
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LESSON 1
Discovering Parts of an Atom

A.
Early Ideas About Matter

1.
Many ancient Greek philosophers thought that all matter was made of only four
elements—fire, water, air, and     earth
.

2.
These early scientists were not able to     test
 their theories.

3.
Democritus proposed that matter is made of small, indivisible objects
called    atomos / atom
.

4.
He proposed that different types of    matter
 are made from
different types of atoms.

B.
Dalton’s Atomic Model

1.
John Dalton proposed the     atom
 theory, which was based
on careful observations and     measurements


 of chemical reactions.

2.
Dalton’s theory states that atoms cannot be divided,    created
,
or destroyed.

3.
It also stated that atoms of one    element

 are different from
atoms of other   elements
.

C.
The Atom

1.
A(n)    atom
 is the smallest piece of an element that still
represents that element.

2.
Atoms were first seen by using a(n)  scanning tunneling 
 microscope.

D.
Thomson—Discovering Electrons

1.
Thomson discovered that the rays in a(n) 
glass tube
 were
attracted to a(n)    negative
 charged plate, which means that the
rays have a(n)     positive
 charge.

2.
Thomson’s atomic model stated that an atom is a positively charged
   sphere
 with    electrons
 throughout it.

E.
Rutherford—Discovering the Nucleus

1.
Rutherford’s student performed an experiment during which they shot
   alpha
 particles into a piece of    gold
 foil.
Lesson Outline continued

2.
The results showed that most of the particles traveled through the foil, but some
bounced to the       side
, and a few bounced straight back.

3.
Rutherford’s resulting atomic model proposed that most of an atom’s
   mass
 and     positive
 charge is concentrated
in the center of the atom.

a.
The      nucleus
 is the small, positively charged area in the center
of the atom.

b.
In the nucleus is the      proton
, which is an atomic particle
with one positive charge.

F.
Discovering Neutrons

1.
 James Chadwick
 was one of Rutherford’s colleagues.

2.
Chadwick discovered the 
neutron
, a neutral particle that exists
in the     nucleus
 of an atom.

G.
Bohr’s Atomic Model

1.
The atomic model of 
Bohr’s
 proposed that
    electrons
move in circular orbits, or    energy levels
,
around the nucleus.

2.
When energy is added to an atom, electrons move to higher
 energy level
; when energy is released by the electron, it moves back
to a lower level.

3.
The limitation of Bohr’s model is that electrons do not actually move in
    circular
 orbits.

H.
The Modern Atomic Model

1.
In modern atomic theory, electrons form a(n) 
electron cloud
, which is
an area around the     atomic nucleus
 in which an electron is likely to be
located.

2.
An electron cloud is mostly    empty
 space.

I.
Quarks

1.
Protons and    electrons
 are made of smaller parts
called    quarks
.

2.
There are    six
 types of quarks.
  

LESSON 1
Discovering Parts of an Atom

Directions: Use your textbook to respond to each statement.

1.
The table below lists some of the main contributions to the development of the
modern atomic model. Use the names in the word bank to fill in the table.

	Aristotle
	Bohr
	Chadwick
	Dalton

	Democritus
	Rutherford
	Thomson
	


	Contributor
	Description

	a. Democritus
	Greek philosopher who said that atoms could not be divided,
created, or destroyed.

	b. Aristotle
	Greek philosopher who thought that matter is made up of
fire, water, air, and earth.

	c. Dalton
	English teacher of the 1700s who stated that matter is made
of atoms that cannot be divided and that atoms combine in specific ratios.

	d.  Thompson
	English scientist who concluded that cathode rays are made
up of negatively charged particles called electrons.

	e. Rutherford
	Student of Thomson who discovered that the atom’s mass and
positive charge are concentrated in a small area in its center.

	f. Chadwick
	Scientist who discovered that the nucleus contains neutrons
in addition to protons.

	g. Bohr
	Student of Rutherford who stated that electrons exist in
circular orbits around the nucleus.


2.
Write a paragraph that describes the modern atomic model.
       In the modern atomic model, electrons form an electron cloud. An electron cloud is an area around an atomic nucleus where an electron is most likely to be located. The cloud might be denser near the hive than farther away because the bees spend more tie near the hive. In similar way, electrons constantly move around the nucleus. It is impossible to know both the speed and the exact location of an electron at a given moment in time. Instead, scientists only can predict the likelihood that an electron is in a particular location. 
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LESSON 1
Discovering Parts of an Atom

Key Concept How would you describe the size of an atom?

Directions: Each set of items includes one that is larger than the other. Circle the larger item in each set of items.

	1.
atom
	neutron

	2.
quark
	neutron

	3.
nucleus
	atom

	4.
nucleus
	proton

	5.
electron cloud
	atom

	6.
electron
	nucleus

	7.
atom
	electron

	8.
proton
	atom

	9.
nucleus
	neutron

	10.
proton
	quark


Directions: Answer each question on the lines provided.

11.
Is it possible to see atoms with your eyes? Explain.

  It is not possible to see atoms with your eyes because they are very small.

12.
What is an STM?

 STM = Scanning tunneling microscope; it uses a tiny metal tip to trace the surface of a piece of matter.

13.
How have STMs helped scientists study atoms?

 With the help of the STMs, scientists have learned that atoms are not the smallest particles.
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