
1.  What needs to occur between atoms in 
order for an ionic bond to occur? 

 
2.  Draw the Lewis dot structure of Nitrogen 
 
3.  BLAST from the PAST! How many 

significant figures do the following values 
have? 

  A.  9.300 m 
  B.         0.003 cm 



� Catalyst 
� Cartoon of the Day 
� Announcements 

• Benchmark#2 on January 29th 
• Midterm coming soon (February?) 
• Packet#6 DUE Wednesday, 1/16/13 

� Introduction to Covalent Compounds 
� Exit Slip 
� Electronegativity 
� Class Practice 







P3: 47 pts (on 
time, on task, 
teaching each 
other) 
 
P4: 46 pts (on 
time, neat room, 
focused) 
 
P6: 56 pts (on 
time, neat room) 

 
Your class can earn class points 
if: 

 everyone in class: 
Ê  Comes to class quietly and on 

time  
Ê  Stays focused and on task 

during class 
Ê  Leaves classroom neat and 

organized 
Ê  Students are teaching other 

students 
Ê  Majority of class participates 
Ê  Follows all classroom 

expectations and procedures 
Ê  And more… 



We will be able to  
� Explain why covalent bonds form and 

describe the properties of covalent 
compounds 

 

  







The atom of one element loses electrons 
while the atom of another element gains 

electrons. 
Electrons are TRANSFERRED. 



� Atoms gain, lose, or SHARE electrons in 
order to have 8 valence electrons. 



� Atoms of different elements share 
electrons to form a covalent bond. They 
share electrons in order to have 8 valence 
electrons. 

 
� Atoms share electrons by overlapping 

their orbitals. 



�  In single bonds, 
atoms share 2 
electrons 

�  In double bonds, 
atoms share  4 
electrons 

�  In triple bonds, atoms 
share 6 electrons 

 
 

� All single bonds have 
sigma bonds. 

 
� Double bonds have 1 

sigma bond  and 1 pi 
bond. 

� Triple bonds have 1 
sigma bond and 2 pi 
bonds. 



π <- pi

σ <- sigma 



� Low melting point 
� Low boiling point 
� Poor conductor of electricity 





FUN FACT! Did you know that 
CO binds to 
hemoglobin (where 
oxygen is normally 
found in blood) 200 
times stronger than 
oxygen does? That’s 
why it’s so 
poisonous! 







1.  Stay focused on the assignments you are given. 
2.  Do the questions INDEPENDENTLY (on your 

own). 
3.  Keep the noise level down. 
4.  Ask THREE before you ask ME. 
5.  You may put earphones on and listen to music 

quietly as you do your work. 
6.  You must finish a certain number of 

questions (depends on the person) by the end 
of the period. 

DO NOT FORGET YOUR STAMPS! You cannot 
get them once you leave the class. 



QUIETLY and INDEPENDENTLY answer the 
following on Notability and email it to 
gutierrezbr@elizabeth.k12.nj.us with “p4 (or p6) ES 
1/14” on the subject line. I must receive it by the 
end of the period. If you are talking or copying, 
you will not receive credit. 
 
1.  Briefly explain why covalent bonds form. 
2.  What is the main difference between a covalent 

bond and an ionic bond? 



We will be able to  
� Determine the type of bond two elements 

will form based on the differences 
between electronegativity 

 

  



Electronegativity is an atom’s ability to 
attract electrons in a chemical bond. 



� In most cases, you can predict whether a 
compound is ionic or covalent by 
checking if the compound has a metal. 
However, the differences in 
electronegativity will tell you more about 
the nature of that chemical bond. 

 



� Non-polar covalent:  
 0 to 0.3 
electronegativity 
difference. 
� Polar-covalent: 0.3 

to 1.7 
electronegativity 
difference 

� Ionic: 1.7 to 3.3 
electronegativity 
difference 

the elements’ electronegativities (see Figure 2). For example, the 
electronegativity difference between fluorine, F, and cesium, Cs, is 4.0 !
0.7 = 3.3. (See Figure 20 on page 161 for a periodic table of electroneg-
ativity values.) So, according to Figure 2, cesium-fluorine bonding is ionic.
Fluorine atoms, which are highly electronegative, gain valence electrons,
causing the atoms to become anions. Cesium atoms, which are less elec-
tronegative, lose valence electrons, causing the atoms to become cations.

Bonding between atoms with an electronegativity difference of 1.7
or less has an ionic character of 50% or less.These compounds are typ-
ically classified as covalent. Bonding between two atoms of the same
element is completely covalent. Hydrogen, for example, exists in
nature not as isolated atoms, but as pairs of atoms held together by
covalent bonds. The hydrogen-hydrogen bond is a nonpolar-covalent
bond, a covalent bond in which the bonding electrons are shared equal-
ly by the bonded atoms, resulting in a balanced distribution of electri-
cal charge. Bonds having 0% to 5% ionic character, corresponding to
electronegativity differences of roughly 0 to 0.3, are generally consid-
ered nonpolar-covalent bonds. In bonds with significantly different
electronegativities, the electrons are more strongly attracted by the
more-electronegative atom. Such bonds are polar, meaning that they
have an uneven distribution of charge. Covalent bonds having 5% to
50% ionic character, corresponding to electronegativity differences of
0.3 to 1.7, are classified as polar. A polar-covalent bond is a covalent
bond in which the bonded atoms have an unequal attraction for the
shared electrons.

Nonpolar- and polar-covalent bonds are compared in Figure 3, which
illustrates the electron density distribution in hydrogen-hydrogen and
hydrogen-chlorine bonds. The electronegativity difference between
chlorine and hydrogen is 3.0 ! 2.1 = 0.9, indicating a polar-covalent
bond. The electrons in this bond are closer to the more-electronegative
chlorine atom than to the hydrogen atom, as indicated in Figure 3b.
Consequently, the chlorine end of the bond has a partial negative
charge, indicated by the symbol "!. The hydrogen end of the bond then
has an equal partial positive charge, "+.
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IONIC BONDING
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FIGURE  1 In ionic bonding,
many atoms transfer electrons. The
resulting positive and negative ions
combine due to mutual electrical
attraction. In covalent bonding,
atoms share electron pairs to form
independent molecules.

FIGURE  2 Differences in elec-
tronegativities reflect the character of
bonding between elements. The elec-
tronegativity of the less-electronega-
tive element is subtracted from that of
the more-electronegative element. The
greater the electronegativity differ-
ence, the more ionic is the bonding.
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� Non-polar covalent bond: covalent bond in 
which the bonding electrons are shared 
equally by the bonded atoms, resulting in a 
balanced distribution of electrical charge. (0 
to 0.3 electronegativity difference and 0% to 
5% ionic character.) 

� Polar-covalent bond: covalent bond in which 
bonded atoms have an unequal attraction for 
the shared electrons. (0.3 to 1.7 
electronegativity difference and 5% to 50% 
ionic character.) 



 
� Ionic bonding: one atom loses electrons 

while another gains electrons, forming 
cations and anions. The atoms are bonded 
together through an electrical attraction. 
(1.7 to 3.3 electronegativity difference and 
50% to 100% ionic character.) 



� Example#1: HCl 

�  H - Hydrogen has electronegativity value of 
___________ 

�  Cl - Chlorine has electronegativity value of 
____________ 

� Electronegativity difference = 
_____________________ 

� 0.9 is between 0.3 and 0.7 so it is 
___________________ 



� Sample#2: 
 
LiF 





QUIETLY and INDEPENDENTLY answer the 
following on Notability and email it to 
gutierrezbr@elizabeth.k12.nj.us with “p4 (or p6) ES 
1/14” on the subject line. I must receive it by the 
end of the period. If you are talking or copying, 
you will not receive credit. 
 
1.  Indicate if the bond between sulfur and oxygen 

is going to ionic, polar-covalent, or nonpolar 
covalent. Show all your work. 


