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· The Structure of the Atom
The Structure of the Atom

In 1781 Antoine Lavoisier explained how to tell elements from non-elements and over the next 30 years many new elements were discovered by scientists such as Englishman John Dalton.  Dalton is also famous for his 1808 theory, which explained why elements differ from each other and non-elements.  His theory came to be known as the atomic theory and it states that;

1. All matter is made of atoms, which are particles too small to see.

2. Each element has its own kind of atom.  Atoms of the same element have the same mass.  Atoms of different elements have different masses.

3. Compounds are created when atoms of different elements link to form compound atoms.  Water is a compound because the two element of hydrogen and oxygen combine together to form a single property that we call water (H20).

4. Dalton’s fourth rule stated that atoms couldn’t be created or destroyed.
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Scientists quickly accepted Dalton’s atomic theory because it explained what most scientists already believed (that most matter is made up of smaller separate parts).

Modern scientists have changed Dalton’s theory a little. Today we know that the fourth rule is incorrect, because we now know that atoms can be created and destroyed (can you say atomic bomb?).  Atoms can be divided into smaller parts called protons and neutrons.  These subatomic particles are found in the nucleus (centre) of the atom, and are surrounded by negatively charged particles called electrons.
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Scientist have now organized all of the earth’s elements onto a chart called the Periodic Table of Elements.  On this chart, elements are given a letter symbols (Carbon = C), atomic numbers, their atomic mass and sometimes numbers called combining capacity.  Combining capacity refers to the number of electrons an atom can lose, gain or share from joining with another atom to make a compound.  As a student, you will have to understand how this chart is organized and used by scientists.  Here are some simple hints to help you;

1. The atomic number given each element indicates the number of protons found in the nucleus of each element.

2. Because electrons must match up with the protons, the atomic number also indicates the number of electrons.  Think: atomic number = number of protons = number of electrons.

As you can see from the above diagram, electrons fly around the nucleus of protons and neutrons.  These electrons fly in orbits of different heights (sort of like satellites circling earth in different orbits).  A Dutch scientist by the name of Neils Bohr was the first scientist to figure out that these orbits (sometimes called shells) can only hold a certain number of electrons.  For example; 


First Orbit/Shell
Second Orbit/Shell
Third Orbit/Shell

Maximum Number of Electrons in Each Orbit
2
8
8

Here is a simplified copy of the periodic table of the elements;
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Atomic Theory
Compounds

Subatomic Particles Periodic Table of Elements

Combining Capacity


2. Answer the following questions using COMPLETE SENTENCES;
a. Use the periodic table provided to complete the table found opposite.  (2 mks for completion of table)

b. In your own words, describe, in detail, what an atom is made up of and how it is arranged.   (2 mks for quality of description and inclusion of details)

c. What is a “shell” and who is credited with it’s discovery?  (2 mks for quality of explanation)

3. Examine the diagram provide below.  Using that diagram as a model, create your own diagram of a neon atom and a aluminum atom.  Make sure you label the nucleus and the electrons.  Use your chart you completed in question 1 a) to get the proper number of electrons. 
You will be given 3 marks for each properly drawn and labeled diagram for a total of 6 marks.
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Total: ____ / 17

Chart for question 1 a)

Element
Symbol
Atomic Number
Number of Protons
Number of Electrons

Hydrogen



1



Helium



2



Boron



5



Neon



10



Aluminum




13


Calcium




20


Bromine




35


Xenon





54

Gold





79

Lead





82
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