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COVALENT BONDING 

According to the atomic model, electrons orbit the atom's nucleus at specific levels, or 

shells. Electrons in the outermost shell, which are involved in chemical bonding, are 

known as valence electrons. Since atoms are more stable when their outer shell is filled, 

they tend to lose, gain, or share electrons to complete their outer shell.  

Two common types of chemical bonds—ionic and covalent—differ in how the atoms 

achieve full outer shells. In an ionic bond, electrons transfer from one atom to the other. 

In a covalent bond, the atoms share electrons. Whether a bond is ionic or covalent 

depends on the electronegativities of the atoms involved. 

Electronegativity is the measure of an atom's ability to attract electrons. Some atoms 

tend to lose electrons, while others are more likely to gain them. Elements with low 

electronegativity, such as metals, have outer shells that are almost empty; these elements 

give up electrons fairly easily. Elements with high electronegativity, such as nonmetals, 

have outer shells that are mostly full; these elements tend to hold on to their electrons. In 

general, elements on the left of the periodic table have low electronegativities, whereas 

elements on the right side of the table have high electronegativities. Ionic bonds form 

when the electronegativities of two atoms vary significantly; covalent bonds form when 

the electronegativities of the atoms are similar. 

A single atom is held together by the attraction between the protons in its nucleus and 

its orbiting electrons. When two atoms approach each other, each nucleus also attracts 

the other atom's electrons. The sharing of valence electrons in covalent bonding is the 

result of both atoms "fighting" for the electrons, with neither one "winning." 

Consequently, the atoms are effectively bonded together.  

If the atoms get too close, they repel each other because of proton-proton and electron-

electron repulsion. A molecule is most stable when its electrostatic potential energy is at 

a minimum—in other words, when its atoms are located at a distance where the proton-



electron attractions balance these repulsions. At this distance, the atoms can share their 

valence electrons and form a covalent bond. 

Covalent bonds can be formed with one or more pairs of electrons. A single bond is the 

sharing of one electron pair. It is also common to have double bonds (two pairs of 

electrons shared between the atoms) and triple bonds (three pairs of electrons shared 

between the atoms).  

NOW YOU SHOULD GO THROUGH THE COVALENT BONDING 

TUTORIAL ON THE WEBSITE INDICATED ON MY SHAREPOINT SITE. 

ANSWER THE FOLLOWING DISCUSSION QUESTIONS AS YOU GO.  

 
http://www.teachersdomain.org/resource/lsps07.sci.phys.matter.covalentbond/ 
 

1. What do you observe when you move two hydrogen atoms closer together?  
 
 
 
 
 

2. Why do you think nonmetals tend to be good at sharing electrons?  
 
 
 
 

3. Can one atom in this type of reaction win the "tug of war"? What might happen if 

it did?  

 

 

4. How can a piece of wood floating on water illustrate the condition of lowest 

potential energy and maximum stability?  

 
 



IONIC BONDING 

An atom by itself generally has a neutral charge, because the positive charge from the 

protons in its nucleus is balanced by the negative charge of its electrons. However, when 

many types of atoms come into contact with one another, electrons can be transferred 

from one atom to another. A negative ion is created when one atom gains electrons. 

Conversely, a positive ion is created when an atom loses electrons. The oppositely 

charged ions attract one another, creating an ionic bond, and a neutrally charged 

compound.  

An everyday example of an ionic compound is table salt—sodium chloride (NaCl). Table 

salt is actually a lattice, or network, of sodium and chloride ions joined together with 

ionic bonds.  

According to the atomic model, electrons orbit the nucleus at specific levels, or shells. 

Electrons fill shells, starting from the innermost, going to the outermost. Atoms are more 

stable when their outer shell is filled, and therefore, atoms will lose, gain, or share 

electrons to complete their outer shells. Electrons in the outermost shell, which are 

involved in bonding, are known as valence electrons. 

When two atoms vary significantly in electronegativity (the measure of the ability of 

atoms to attract electrons), they tend to form ionic bonds. Some atoms tend to lose 

electrons, while others are more likely to gain them. Elements with low 

electronegativity, such as metals, have outer shells that are almost empty and give up 

electrons fairly easily. Elements with high electronegativity, such as nonmetals, have 

outer shells that are mostly full and tend to hold on to their electrons. In general, 

elements on the left of the periodic table have low electronegativities, whereas elements 

on the right side of the periodic have high electronegativities.  

Sodium has relatively low electronegativity, with only one electron in its outer shell. 

With most of its outer shell full, chlorine has relatively high electronegativity and needs 

only one extra electron to fill its shell. When sodium and chlorine atoms come together, 

the sodium atom lends its outer electron to the chlorine atom. The positively charged 



sodium ion is then attracted to the negatively charged chloride ion and creates an ionic 

bond.  

When atoms have similar electronegativity, a covalent bond forms. Covalent bonds 

differ from ionic bonds in that instead of transferring electrons, the atoms share 

electrons.  

NOW YOU SHOULD GO THROUGH THE IONIC BONDING TUTORIAL 

ON THE WEBSITE INDICATED ON MY SHAREPOINT SITE. ANSWER 

THE FOLLOWING DISCUSSION QUESTIONS AS YOU GO.  

 

http://www.teachersdomain.org/resource/lsps07.sci.phys.matter.ionicbonding/ 

1. Why do ionic bonds form between metals and nonmetals?  

 

 

 

2. In the activity, when Na lost an e- it shrank and the Cl+ grew in size. Does that 

say anything about the location of the electron before and after it was 

transferred?  

 

 

3. Why can different numbers of metal and nonmetal atoms create ionic bonds 

together?  

 

 


