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The Chemistry of Matter

Structure of Atoms

Atoms are composed of protons, electrons, and neutrons.  The electrons carry a negative charge and are found in energy levels moving about the nucleus.  The nucleus is made up of positively charged protons and of neutrons, which have no electrical charge.

Each of the diagrams below shows an electrically neutral atom.  Fill in the missing number of protons (p), neutrons (n), and electrons (e), and atomic mass (M).  Then complete the questions in the space below.




M=12
M=20

M=     .


Carbon (C)
Neon (Ne)

Fluorine (F)


1. Draw a box around the element that is most likely to react with an element that can donate a single electron.  Explain your choice.______________________________

______________________________________________________________________

2. Circle the element least likely to undergo a chemical reaction.  Explain your choice.

______________________________________________________________________

3. A hydrogen atom has one electron in its outer energy level.  Draw a triangle around the element most likely to form a compound with four hydrogen atoms.  Explain your choice. ______________________________________________________________

The diagram below depicts different forms of carbon.  Fill in the missing number of protons (p), neutrons (n), electrons (e), and the atomic mass (M).  Then answer the questions.





1. What is the atomic number of carbon-12? ___________ Of carbon-14? ___________

2. What is different in each of these atoms?____________________________________

3. These different forms are all ____________of carbon.

Bonding of Molecules

The electrons in the outermost energy level of an atom determine the way in which the atom will form chemical bonds.  If two atoms share one or more pairs of electrons, the bond is called covalent.  If one atom loses electrons and the other gains electrons, they form an ionic bond.

Study the diagram, which represents a molecule of water.  Then complete the following exercises.





Oxygen (O)

1. How many electrons are shared in this molecule


2. Which atoms have shared electrons?


3. As part of this model, the outer energy level of

each hydrogen atoms has _____ electrons and the outer

energy level of the oxygen atom has ____ electrons.

Thus, the outer energy levels of the hydrogen and oxygen

atoms are. ______________________________________

4. What type of bond is this? _______________________
Hydrogen (H)
    Hydrogen (H)

5. Draw a molecule showing covalent bonding for the following molecules:

a. NH3 

b. CO2

The diagram below represents the state of two atoms after they have undergone a chemical reaction to form a molecule.  Study the diagram and answer the questions below.

1. What kind of bond is represented by A?

___________________________________

2. Why is the chlorine ion attracted to the sodium ion?_________________________

___________________________________

3. How many electrons were in the outer energy level of the sodium atom before the reaction? ______

4.  How many electrons were in the outer energy level of the chlorine atom before the reaction? ______
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