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Experiment 1

Atoms and the Periodic Table


You will need The Introduction to Chemistry Model Set. 


Things To Know:

All matter is composed of elements.  An element is a pure substance 
made of only one type of atom.  Atoms of each element have a certain 
number of protons, electrons and neutrons.  For example, carbon has 
six protons and six neutrons in the nucleus and six electrons moving 
outside the nucleus. Atoms can combine to form molecules as simple as 
water or as complex as DNA. 


All elements are arranged in rows and columns on the periodic table as 
shown in Figure 1.  Let’s learn about elements 1-10 on the periodic 
table.  The first element in the periodic table is hydrogen with the 
symbol H.  Hydrogen has atomic number 1.  The hydrogen atom has one 
proton in the nucleus and one electron outside the nucleus in 1s orbital 
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Figure 1:  The Periodic Table



of the first energy level.  The proton has a charge of +1 and the 
electron’s charge is -1.  The sum of the charges is zero and the 
hydrogen atom is neutral.  The model for hydrogen is shown in Figure 2.   


Figure 2:  The Hydrogen Model


The first energy level is full when it contains 2 electrons.  The 
hydrogen atom will lose, gain, or share an electron to fill the first 
energy level.  Hydrogen is a colorless gas.  Hydrogen and the other 
elements in the first column of the periodic table are very reactive.


Helium, He, has atomic number 2 with two protons in the nucleus.  The 
helium atom has two electrons in the first energy level.  Helium and the 
other elements in the last column of the periodic table are non-
reactive and are called noble gases.  Because the noble gases are non-
reactive, there are no models for them in the Introductory Chemistry 
Model Set.  


The first element in the second row of the periodic table is lithium, Li.  
The lithium atom has two electrons in the first energy level and one 
electron in the second energy level.  All elements in the second row of 
the periodic table have electrons in the first two energy levels.  The 
outermost energy level is called the valence level.  The reactivity of 
any element is determined by the number of unpaired valence 
electrons.  Lithium is very reactive metal because it donates its outer 
electron to join with nonmetal atoms. The sphere of the model 
represents the atomic core.  The atomic core is all of the atom except 
the valence electron.  The pole represents the valence electron. 
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Center of atom

Orbital with 1 electron



What To Do:

1. Using Figure 3, study the atom diagrams for each of the elements 

in the first two rows of the periodic table.  The red dots in the 
atom diagrams represent valance electrons. 


2. Record the symbol of the element and the number of unpaired 
valance electrons in Activity Table 1.  For example, nitrogen has 
five valence electrons.  Two of the electrons are in a pair and three 
of the electrons are unpaired.


3. Using the Introduction to Chemistry Model Set, examine the atom 
models to determine the relationship between the number of 
unpaired valance electrons and the number of poles on the atom 
models.  Complete Activity Table 1 by recording the number of 
poles on each atom model.


4. Look at the pictures of the elements to learn about the physical 
characteristics of each element. 


 

Figure 3:  Atoms, Elements and the Periodic Table


Lithium	 	 	 	    Beryllium	 	 	 	 Boron

(battery)	 	 	 	    (parts for airplanes)	 	 (soap)

	 	 	 	 	 	 	 	 	 	 	 


6



Carbon	 	 	 	     Nitrogen, Oxygen and Fluorine (gases)

(diamond and graphite)

	 	 	 	 


Activity Table 1:  Atoms


Discussion Questions for Experiment 1

1. What is an atom?

2. What are the different parts of an atom?

3. Where are the parts of the atom located?

4. What is an element?

5. How are the elements in the same row of the periodic table alike? 

6. How are the elements in the same column of the periodic table 

alike?

7. How can you use the periodic table to predict reactivity?

8. What are noble gases?Name ___________________
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Atom Symbol Number of 
Unpaired 
Valence 

Electrons 

Number of 
Poles on 

Atom Model

Color of 
Atom Model

Lithium 1 Silver

Beryllium Green
Boron B 3 Black
Carbon 4 Black
Nitrogen 3 Blue
Oxygen Red
Fluorine 1 Yellow

N2 O2 F2


