
HONORS CHEMISTRY: Reviewing Ionic Bonds                 DATE:_____ 

Learning Activities:  SWBAT. . . 
  …review/extend ionic bond knowledge base. 
 

In  most  stable  compounds,  all  atoms  involved  have  gained  noble  gas  electron  configurations.  

 - It is extremely important and useful to start viewing chemical bonding in this fashion. 

 - In ionic compounds, atoms will gain or lose electrons to become                        with the closest noble gas. 

ex) Na =        Cl =   
 

If sodium loses one electron it becomes isoelectric with neon:    

  
If chlorine gains one electron it becomes isoelectric with argon:  

   
 
Try this… 
ex) Al =      O =   

If aluminum loses three electrons it becomes isoelectric with neon: 

   
If oxygen gains two electrons it becomes isoelectric with neon:  

   
 
- Ionic compounds are composed of                        combining together into large, stable                                .   

- Cations will always be                     than their parent atom, anions will always be                         . 

- Many transition metals are capable of multiple charges, for reasons beyond the scope of this class. 

- Polyatomic ions are…   

 

Predict the most likely charge of the following ions.  What noble gas do they become isoelectric with? 

Rb =    Se =    Mg =    Ga =    Br =   

 

Determine the formula for the following ionic compounds: 

beryllium bromide              ferric hydroxide       ammonium bicarbonate   

 
 

Determine the name of the following ionic compounds: 

CoBr3      NaClO         LiC2H3O2       
 

 
“Look not mournfully into the past. It comes not back again. Wisely improve the present. It is thine. 

Go forth to meet the shadowy future, without fear.” ~ Henry Wadsworth Longfellow 
 

Remember: all chemical compounds 

have to be…    
These ions form a 1:1 ratio, NaCl. 
 

So it would take 2 aluminum ions 

(+3 charge) to balance out 3 

oxygen ions (-2 charge) =   
 

Sodium <3 chlorine 
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Honors Chemistry   Name _________________ 
IONIC REVIEW 
	
  
Find	
  the	
  orbital	
  diagram,	
  electron	
  configuration	
  and	
  noble	
  gas	
  abbreviation	
  of	
  Cesium.	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
How	
  many	
  valence	
  electrons	
  does	
  it	
  have?	
  What	
  is	
  its	
  most	
  likely	
  charge?	
  
	
  
	
  
Name	
  an	
  element	
  that	
  cesium	
  would	
  form	
  a	
  1:1	
  ratio	
  with:	
  	
  

Name	
  an	
  element	
  that	
  cesium	
  would	
  form	
  a	
  2:1	
  ratio	
  with:	
  

Name	
  an	
  element	
  that	
  calcium	
  would	
  form	
  a	
  1:1	
  ratio	
  with:	
  

	
  
	
  
Determine	
  the	
  formulas	
  of	
  the	
  following	
  ionic	
  compounds:	
  
	
  
	
  
Cuprous	
  hypophosphite	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Tin	
  (II)	
  Bicarbonate	
  	
   	
  	
  	
  	
  Potassium	
  peroxide	
  
	
  
	
  
	
  
	
  
	
  
Determine	
  the	
  name	
  of	
  the	
  following	
  ionic	
  compounds:	
  
	
  
	
  
TlN	
   	
   	
   	
   	
  	
  Zn(C2H3O2)2	
  	
   	
   	
   Sn(SCN)4	
  
	
  
	
  
	
  
	
  

 
“It is a mistake to think you can solve any major problems just with potatoes.” 

- Douglas Adams 
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HONORS CHEMISTRY: Electronegativity And You                 DATE:_____ 

LEARNING ACTIVITIES:  SWBAT. . . 
 …explain the relationship between bond length and bond energy. 
 …use electronegativity values to determine the nature of a chemical bond. 
  
Remember that bond energy (KJ/mol)… 

… is the energy required to…   

… also equals…   

… and bond length are…   

 - As bond length decreases…   

     ex)  H-H length = 75pm Bond energy = 436 kJ/mol   

  I-I length = 266 pm, Bond energy = 151 kJ/mol 

 

Remember: ionic bonds are                      .  Covalent bonds are                 . 
What causes certain compounds to have ionic bonds and others to have covalent bonds?   

 -  

 

Electronegativity:   

 - Values range from                      to                         .  

 - The higher the value…   

 - This is similar to electron affinity and follows the same periodic trends. 

 - Note: As with electron affinity, we’ll ignore the noble gases since…   

 
Vertical trend:   
   

Why? As previously stated, radius and shielding effects both                 down a family  

 ∴  the nucleus has…   

 
Horizontal trend:   
  

Why? As previously stated, the number of protons                       

 , while the shielding effect remains                 

 ∴  the nuclear pull on the electrons in a bond                   . 
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All  electrons  are  not  equally  shared!    This  decides  what  type  of  chemical  bond  exists!  
To determine what kind of chemical bond is present, one must compare the electronegativities of the two 

atoms.  Determine the absolute difference between the two atoms: 

 

H 
2.1 

                He 
x 

Li 
1.0 

Be 
1.5 

          B 
2.0 

C 
2.5 

N 
3.0 

O 
3.5 

F 
4.0 

Ne 
x 

Na 
0.9 

Mg 
1.2 

          Al 
1.5 

Si 
1.8 

P 
2.1 

S 
2.5 

Cl 
3.0 

Ar 
x 

K 
0.8 

Ca 
1.0 

Sc 
1.3 

Ti 
1.5 

V 
1.6 

Cr 
1.6 

Mn 
1.5 

Fe 
1.8 

Co 
1.9 

Ni 
1.9 

Cu 
1.9 

Zn 
1.6 

Ga 
1.6 

Ge 
1.8 

As 
2.0 

Se 
2.4 

Br 
2.8 

Kr 
x 

Rb 
0.8 

Sr 
1.0 

Y 
1.2 

Zr 
1.4 

Nb 
1.6 

Mo 
1.8 

Tc 
1.9 

Ru 
2.2 

Rh 
2.2 

Pd 
2.2 

Ag 
1.9 

Cd 
1.7 

In 
1.7 

Sn 
1.8 

Sb 
1.9 

Te 
2.1 

I 
2.5 

Xe 
x 

Cs 
0.7 

Ba 
0.9 

La-Lu 
1.0-1.2 

Hf 
1.3 

Ta 
1.5 

W 
1.7 

Re 
1.9 

Os 
2.2 

Ir 
2.2 

Pt 
2.2 

Au 
2.4 

Hg 
1.9 

Tl 
1.8 

Pb 
1.9 

Bi 
1.9 

Po 
2.0 

At 
2.2 

Rn 
x 

Fr 
0.7 

Ra 
0.9 

Ac 
1.1 

Th 
1.3 

Pa 
1.4 

U 
1.4 

Np-
No 

1.4-1.3 

           

 
   What is the electronegativity difference?   What type of bond is it? 

   < 0.3  ex)         = equal sharing of e- 
 0.3 - 1.7 ex)         = uneven sharing of e - 

   > 1.7  ex)         = complete transfer of e- 
Note 1: If the difference is right on the split between two choices (0.3 or 1.7), then you’ll have to use 

experience to determine which bond type is present. 

Note 2: Not everyone agrees on the cut-off points between the different bond types. 

 

Find electronegativity difference of each of the following types of bonds & determine bond type. 

 H-H        Rb-Br   
 Na-Cl       F-Cl    
 Ca-S        Ca-O    

 H-O        C-H    

 

"He who has a why to live can bear almost any how." ~ Friedrich Nietzche 

Review & Reflection 
 

Tyler Dewitt Talks about 
electronegativity 
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Honors Chemistry   Name _________________ 
Electronegativity 
	
  
Show	
  the	
  vertical	
  and	
  horizontal	
  trends	
  for	
  electronegativity	
  (and	
  explain	
  why).	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Compare	
  and	
  contrast	
  electronegativity	
  with	
  electron	
  affinity.	
  
	
  
	
  
	
  
	
  
Compare	
  and	
  contrast	
  electronegativity	
  breakpoints	
  from	
  the	
  video	
  with	
  the	
  one’s	
  in	
  Tro.	
  
What	
  does	
  this	
  tell	
  you	
  about	
  established	
  electronegativity	
  breakpoints?	
  
	
  
	
  
	
  
	
  
	
  
Find	
  the	
  electronegativity	
  difference	
  for	
  each	
  of	
  the	
  following	
  &	
  determine	
  the	
  bond	
  type.	
  
	
  
	
  
	
   	
   N	
  –	
  O	
   	
   	
   	
   	
   F	
  -­	
  F	
  

	
   	
   F	
  –	
  O	
   	
   	
   	
   	
   Na	
  -­	
  H	
  

	
   	
   W	
  –	
  Cl	
  	
   	
   	
   	
   Se	
  -­	
  Br	
  	
   	
  

	
  
	
  
	
  
	
  

 
“I was brought up to believe that the only thing worth doing 

was to add to the sum of accurate information in the world.” - Margaret Mead 
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HONORS CHEMISTRY: Lewis Dot Structures                DATE:_____ 

Learning Activities:  SWBAT. . . 
 …draw Lewis structures for covalent compounds. 
 

Lewis  Structures  (a.k.a.  Lewis  Dot  Structures):   

 

- Each atom usually wants           electrons, either through                   or                   . 

- Unshared pair:    

 

Symbols used in Lewis Dot Structures: 

Unshared pair: 

Single bond:   (Represents the sharing of one pair of electrons between two atoms.)   

Double bond:  (Represents the sharing of two pairs of electrons between two atoms.)   

Triple bond:  (Represents the sharing of three pairs of electrons between two atoms.)   

 

Though not usually done, how would you draw Lewis structure for single atoms? 

 - Look at the periodic table to determine the number of valence electrons that atom has. 

 - Can put up to two dots (representing two electrons) on each of symbol’s four sides. 

 - Electrons will take side to themselves before they pair up. 

 - All sides are equivalent, so it doesn’t matter which side you put unshared pairs (or bonds) on. 
 

 H   Cl   O   C 
More importantly, how do you draw Lewis structures for entire molecules? 

1.  Count up total number of valence electrons. 

 -    

 

2.  Draw chemical symbols in rough representation of structure of molecule. 

 -   

 - General guideline:   

 - General guideline:   

 

3.  Start by connecting the atoms to each other with single bonds. 

 - Though there are exceptions, most atoms will not…   Bozeman science 
talks lewis dot 
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4.  Then distribute unshared pairs to the atoms so as to complete as many octets as possible. 

 - Remember:  

 

- If there aren't enough electrons to give every atom a full octet then (and only then)…  

  …  

 -  Usually there aren’t leftover electrons, but if there are… t 

 

 

5.  CHECK YOUR WORK.  Make sure that you used the correct number of electrons! 

Try drawing the Lewis Structure for HCl… 

 

 

 

 

 

 

 

 

 

Try drawing the Lewis Structure for CH2O…  

 

 

 

 

 

 

 

 

 

 

Try these for practice: ICl, HBr, CH2Cl2, CH3OH, CO, N2, HCN, C2H2, C2Cl4 

  

 

“To find contentment, enjoy your life without comparing it with that of another.” 
~ Condorcet 

Crash course 
on Lewis dot 
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Honors Chemistry   Name _________________ 
Basic lewis dot 
	
  
Draw	
  the	
  Lewis	
  dot	
  structures	
  for	
  each	
  of	
  the	
  following.	
  Don’t	
  forget	
  to	
  show	
  the	
  electron	
  
bookkeeping!	
  
	
  
	
  
PBr3	
  	
   	
   	
   	
   	
   N2H2	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
C2H2	
  	
   	
   	
   	
   	
   AlH3*	
  (is	
  an	
  exception...)	
  
	
  
	
  
	
  

 
 
 
 
 
 
 
 
 
 
 
 

“Always do right. This will gratify some people and astonish the rest.” - Mark Twain
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HONORS CHEMISTRY: Advanced Lewis Dot Structure Rules     DATE:_____ 

Learning Activities:  SWBAT. . . 
  …explain and draw resonance structures. 
  …draw Lewis Dot Structures for polyatomic ions. 
 
 
Situation #1: Odd number of valence electrons 
Try to draw the Lewis Structure for NO2.   

- Due to the odd number of electrons…   

 

- In cases like this:   

- This is allowed if octet formation is impossible.  

- Rather unstable structures, but they can exist.   

 
 
Situation #2: More than one possible structure 
Try to draw the Lewis Structure for ozone, O3. 

- Sometimes two drawings are equally possible.   

- Which one exists?     

- Actual bond is…   

   (Bond length measurements match expected results.)  

- Resonance structures:  

 

- Draw all possible structures and use a double ended 

arrow to point between each. 

 
 
Situation #3: Polyatomics 
Try to draw the Lewis Structure for the ammonium polyatomic, NH4

+. 
Remember,  

 

The only difference is that…   

-  Add or subtract electrons as defined by charge 

-  Complete the Lewis Structure as normal, accounting for 

electron charges. 

-  Put entire structure in brackets and indicate charge. 

 
“If we are ever in doubt to what to do, 

it is a good rule to ask ourselves what we shall wish tomorrow 
that we had done today.” ~ Avebury 

 
Polyatomic lewis structures 

Resonance structures 

Ozone hole 
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Honors Chemistry   Name _________________ 

Advanced lewis dot 
	
  
Draw	
  the	
  Lewis	
  dot	
  structures	
  for	
  each	
  of	
  the	
  following.	
  Don’t	
  forget	
  to	
  show	
  the	
  electron	
  
bookkeeping!	
  
	
  
	
  
CS2	
   	
   	
   	
   	
   	
   OCS	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
SO42-­	
  	
   	
   	
   	
   	
   CH3NCO	
   	
   	
   	
   	
   	
   	
  
	
  
	
  
	
  

 
 
 
 
 
 
 
 
 
 

VSEPR	
  PRACTICE:	
  Find	
  the	
  3D	
  structure	
  of	
  all	
  molecules	
  on	
  both	
  sides	
  of	
  this	
  paper. 
 

 “You can't do anything about the length of your life, 
but you can do something about its width and depth.” - Evan Esar 
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HONORS CHEMISTRY: V.S.E.P.R. Is Your Friend                 DATE:_____ 

 
Learning Activities: … predict the shape of a molecule from its Lewis structure using VSEPR theory. 
 

 
Lewis structures are a 2-D representation of a molecule. 

We can also use Lewis structures to predict the 3-D shape of molecules. 

 - The shape of a molecule is extremely important information.  For example…  

 

VSEPR  Theory:  

 

 

THE  RULES  
1.  Draw Lewis structure for the molecule. 

 

 

2.  Count up the number of electron clouds on a single atom. 

What counts as an electron cloud? 

 -   

 -   

 

 

3.  Determine the basic geometry. 

 Two electron clouds  =   

 Three electron clouds =   

 Four electron clouds  =  

 

 

4. Determine the actual geometry by looking at the number of bonding/nonbonding electron pairs. 

 -   

 

 

5.  Adjust bond angles due to unshared pairs. 

 -   
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Determine the geometry and draw the structural formulas for the following molecules:   

BF3,	
  CHCl3,	
  Br2,	
  AlCl3,	
  HCl,	
  PH3,	
  NO2,	
  H2O,	
  H3O+,	
  GaI3,	
  CF3Cl,	
  CO 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

"Seize from every moment its unique novelty, 
and do not prepare your joys." ~ Andre Gide 

Tyler dewitt on vsepr 
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HONORS CHEMISTRY: Intermolecular Forces                 DATE:_____ 

Learning Activities:  SWBAT. . . 
 …define and differentiate the difference intermolecular forces available in between covalent molecules. 
 

What differentiates covalent bonds from ionic is that…   

 ∴  no ions are made, 

 ∴  no ionic compounds are made.  They exist as separate, discrete molecules. 

 
It is critical to understand how covalent molecules interact with each other. 

Intermolecular  forces:   

- These are not chemical bonds!  There is no transfer or sharing of electrons! 

 - These forces are always much weaker than chemicals bonds. 

 - If enough are present, however, they can have…    

 - Intermolecular forces are broken before chemical bonds are ∴     

 

 

 

 

 

 

 

There are three different types of intermolecular forces: 

London  Dispersion  Forces  

 -The only intermolecular force that substances with                                           can experience. 

 - Since both atoms have an equal pull on the electron cloud, it remains evenly distributed. 

 -  

 

 - Bigger the compound larger the forces:  

 CH4 (methane) is a gas at room temperature.  

 C4H10 (butane) is a liquid at room temperature. 

 C12H24 (a wax) is a solid at room temperature. 

 

Nice summary 
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Compounds with polar covalent bonds can have stronger intermolecular interactions.  Why? 

 - Polar molecules have an unequal distribution of the electron cloud ∴     

 - Though the are still overall neutral,  

they can have a                       
and                             part of the molecule. 

 

 

Dipole  force:   

 - These involve permanent charge distributions ∴     

 - The geometry of the molecule is also important for dipole force creation (more on this later in the chapter). 

 

(NOTE: The charged ends of polar molecules can also interact with charged ions.)   

  -   

 

 

 

A stronger sub-class of dipole forces is the Hydrogen  bond   

 - Despite the name, THIS IS NOT A CHEMICAL BOND.   

 - It is…  

 

 - The strongly electronegative element…  

 

This creates stronger partial charges ∴   

- Pretty strong as intermolecular forces go, but…  

   

 

Critical  to  life  as  we  know  it!    

- Otherwise water would probably be a gas around                         ! 

- When frozen, hydrogen bonds lock water into a less dense structure, allowing…  

 …  

 - The double helix of         is bound together through hydrogen bonding.   

 This allows…  

  

 

“No man suffers injustice without learning, vaguely but surely, what justice is.” ~ Isaac Rosenfeld 

δ- δ+ 
δ- δ+ 

δ- δ+ δ- δ+ 

O 

H H 

δ- 

δ+ δ+ 

O 

H H 

δ- 

δ+ δ+ 

Tyler dewitt on h bonds 
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Honors Chemistry   Name _________________ 
Intermolecular forces 
	
  
Go	
  through	
  your	
  notes	
  and	
  find	
  two	
  examples	
  of	
  each	
  of	
  these	
  categories.	
  Draw	
  the	
  Lewis	
  
Dot	
  and	
  VSEPR	
  structure.	
  Indicate	
  bond	
  types,	
  bond	
  angles,	
  actual	
  geometry	
  if	
  possible.	
  	
  
	
  
ION	
  #1	
   	
   	
   	
   	
   	
   ION	
  #2	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
NON	
  POLAR	
  MOLECULE	
  #1	
   	
   	
   NON-­POLAR	
  MOLECULE	
  #2	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
POLAR	
  MOLECULE	
  #1	
   	
   	
   	
   POLAR	
  MOLECULE	
  #2	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
POLAR	
  MOLECULE	
  #3	
   	
   	
   	
   POLAR	
  MOLECULE	
  #2	
  
(contains	
  requirements	
  of	
  H-­bonding)	
   	
   (contains	
  requirements	
  of	
  H-­bonding)	
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Now,	
  using	
  your	
  chosen	
  examples,	
  find	
  at	
  least	
  two	
  examples	
  of	
  each	
  of	
  the	
  following	
  
intermolecular	
  forces...	
  if	
  possible!	
  (NOTE:	
  These	
  are	
  listed	
  in	
  order	
  of	
  increasing	
  strength...	
  
can	
  you	
  explain	
  why?)	
  

LONDON	
  DISPERSION	
  FORCE:	
  

DIPOLE-­‐DIPOLE	
  FORCE:	
  

HYDROGEN	
  BONDING:	
  

ION-­‐DIPOLE	
  FORCE:	
  

“One of the symptoms of an approaching nervous breakdown 
is the belief that one's work is terribly important.” - Bertrand Russell 
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