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Atomic Structure 
Handout 

 
You accidentally pushed the wrong button at the soda machine and the strangest looking soda 
can you have ever seen was deposited into the reservoir. You slowly retrieved the drink and 
pulled the tab. It smells ... well… let me see how it tastes? Maybe it will hit the spot. Wow! It 
tastes great! You wonder what’s in it and get an idea. If you can partially figure out the 
composition of this drink, your dinky lab requirements will be satisfied. You know that it’s only 
gas, water, and perhaps some special mysterious syrup. The gas is most likely to be carbon 
dioxide (CO2) and water vapor (H2O). The syrup is totally unknown, and needs to be analyzed. 
Your friend Joe is good at this stuff. 
 
You remember a few details about atomic structure from sixth grade; let’s see.  Elements are 
found on the Periodic Chart in boxes represented by a symbol and with some information about 
the element.  For example, sodium’s element box on a periodic chart is illustrated below.  Na is 
the chemical abbreviation for sodium; the number above the symbol (11) is the atomic number, 
which is number of protons that are found in the nucleus of all sodium atoms; and the number 
below the symbol is the atomic mass, 22.9 amu for sodium. An atom’s atomic mass is the 
average of all the isotopes of an atom in the proportion that they are found in nature. An isotope 
is an atom of an element with different numbers of neutrons in the nucleus. The mass number is 
the total number of particles, i.e., protons and neutrons, in the nucleus. For Carbon, the atomic 
number is six (shown in the second box), which is the number of protons in all carbon nuclei. 
The work sheet will clear up all these numbers for you. 
 
 
 
 
 
          Element Boxes 
 
Hey Joe, thanks for coming. How is it going? I need your help to figure out what’s in this weird 
drink I got out of the machine today.  Let’s do the structure of carbon in carbon dioxide. Note, 
that electrons, M and M’s are specifically placed in energy levels. We will use a bull’s eye in the 
worksheet to get you proficient at placing electrons in energy levels. The numbers of electrons 
indicated in the guide are the maximum numbers that can be placed in an energy level. Below is 
a guide that should be used for placing electrons in their respective positions. Manganese, which 
has 25 electrons, will have 2 electrons in the first energy level, 8 electrons in the second level, 
and fifteen electrons in the third energy level.  All the electrons in the outermost, farthest from 
the nucleus, energy levels are the most energetic. These electrons are called valence electrons. 
 
 
 
 
 
  

   11 – Atomic number 
Na 
  22.9 – Atomic mass 

   Energy level      # of Electrons 
1 2 
2 8 
3 18 
4 32 

   6 – Atomic number 
C 
 12. 1 – Atomic mass  


