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• Google pics of types of bonds to help you.
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Ch 5.1-5.4

Topic: Chemical 
Formulas

EQ: How do you 
write a proper 

Chemical Formula?



Element vs Compound 
Properties 

Sodium chloride (NaCl)…Salt.  

• The properties of a compound 
are different from the 
properties of the elements 
that compose it.



Law of 
Constant 

Composition

Most of the substances we encounter in everyday life are 
compounds or molecules.  

• Very few elements. 

The Law of Constant Composition says that, in any particular 
chemical compound, all samples of that compound will be made up 
of the same elements in the same proportion or ratio. 
• For example, any water molecule is always made up of two 

hydrogen atoms and one oxygen atom in a 2:1 ratio.



How to write 
Chemical Formulas?

• A chemical formula indicates the 
elements present in a compound and 
the # of atoms of each. 

• For example, H2O is the chemical 
formula for water; it indicates that 
water consists of H and O atoms in 
a 2:1 ratio. 

• The formula contains the symbol 
for each element with 
SUBSCRIPTS (little #’s) indicating 
the number of atoms of that 
element. (don’t write 1’s).        

• H2O1 = H2O



Changing subscripts 
matters!

What a difference can make when you change subscripts 
for the same elements… see chart.

• CO (1:1 ratio) vs CO2 (1:2 ratio)

If subscripts change, then the formula no longer is for 
that compound. (chemical properties change)

• Water vs Hydrogen peroxide
H2O  vs.  H2O2

Draw chart with notes!



Chemical Formulas: Rules 

Rule 1: Chemical formulas 
list the most metallic 
elements first. 

Remember - Metals are 
on the left side of the 
P.T. and nonmetals on 
the upper right side. 

• The formula for 
table salt is 
NaCl not ClNa. 



Chemical Formulas: Rules 

Rule 2: In compounds that 
do not include a metal, the 
more metal-like element is 
listed first.  

(closest nonmetal to the 
staircase on P.T.)

Example  CO not OC



Chemical Formulas: Rules 

Rule 3: Within a group in 
P.T. , elements toward the 
bottom are more metal-like 
than elements toward the 
top.

Example: SO2 not O2S.

Draw list with notes!



Practice Problem #1

Write the chemical formula of the compound containing the 
following:

A. 5 oxygen atoms and 2 phosphorus atoms

B. 4 oxygen atoms, 2 sodium atom, and 1 sulfur atom

Left side!!!



How to Represent Compounds with 
Polyatomic Ions
• Some formulas contain groups of atoms. 

Al (OH)3

• Their formula is set off in parentheses with a subscript to 
indicate the number of that group.  

• Many of these groups of atoms have a charge associated with 
them and are called polyatomic ions.  (Very important for the 
rest of year!! Hint, hint)

• To determine the total number in a compound containing a group 
within parentheses, multiply the subscript outside the 
parentheses by the subscript for each atom inside the 
parentheses.



Practice Problem #2

Determine the number of each atom in the following:

1.  Mg(NO3)2

2.   Al (C2H3O2)3

3.  Al2 (Cr2O7)3

4.  Pb (HSO4)4

5.  Pb3 (PO4)4

6.  (NH4)3 PO4

Left side!!!



Summary:

Let’s reflect….

What did you learn today from 
the notes? 

(2-3 sentence)

WRITE SUMMARY AT THE 
VERY END OF THE NOTES               

(right side).



Ch 5.5

Topic: Binary Ionic 
Bonding

EQ: How do ionic bonds 
form and what are the 

rules for writing a 
binary ionic compound?



Ionic 
vs 

Molecular 
Bonds

Ionic Bonds

M + NM

M + PA

PA + NM

PA + PA

Molecular Bonds (Ch 5.8)

NM + NM



Ionic Bonds

As a metal and a non-metal approach 
one another, the valence electrons 
interact and the metal (indicated by 
the blue sphere) transfers its 
valence electrons to the non-metal
(indicated by the red sphere). 



How Ionic 
bonds are 
formed?

Left side – Draw in color



Ionic Bonds Ionic bond – electrical 
attraction between 
ions 

• charged atoms: 
cations (+) and 
anions (-)

• e- are taken by one 
atom and given to 
another atom (like a 
magnet).

• Ionic Compounds –
Also called “Salts”



Formation of Ions from METALS

• Metals LOSE electrons.
• become + ions = CATION

Naming:
Na – sodium atom
Na+1 - sodium ion



Predicting Cation Ionic Charges
Group 1: Lose 1 electron to form 1+ ions

H+1 Li+1 Na+1 K+1

Label this on your PT!

Rb+1 Cs+1



Predicting Cation Ionic Charges
Group 2: Loses 2 electrons to form 2+ ions

Be2+ Mg2+ Ca2+
Sr2+ Ba2+

Label this on your PT!



Predicting Cation Ionic Charges
Group 13: Loses 3 

electrons to form 
3+ ions

B3+ Al3+ Ga3+

Label this on your PT!

In3+
Tl3+



Predicting Ionic Charges
Group 14: Loses 4 
electrons to form 
4+ ions

C4+ Si4+ Ge4+ Sn4+ Pb4+

Label this on your PT!



Formation of Ions from NONMETALS

• Nonmetals GAIN electrons.
• become - ions = ANION

• Ending to ion name changes 
to –ide!

Naming:
Cl – chlorine atom
Cl-1 - chloride ion



Predicting Ionic Charges
Group 15: Gains 3 
electrons to form 
3- ions

N3-

P3-

As3-

Nitride

Phosphide

Arsenide

Label this on your PT!



Predicting Ionic Charges
Group 16: Gains 2 
electrons to form 
2- ions

O2-

S2-

Se2-

Oxide

Sulfide

Selenide

Label this on your PT!



Predicting Ionic Charges
Group 17: Gains 1 
electron to form 
1- ions

F1-

Cl1-

Br1-
Fluoride

Chloride

Bromide

I1-
Iodide

Label this on your PT!



Predicting Ionic Charges
Group 18: Stable Noble gases do 
not form ions!

Label this on your PT!



Predicting Charges on Ions
KNOW THESE !!!!

+1   +2                                                      +3  +4  -3  -2   -1    0

Cd+2

Label this on your PT!



I’m 
Positive!

A metal ionA metal  atom A nonmetal atomA nonmetal ion

I’m 
Negative!

When metals LOSE
electrons, their atomic 

radius DECREASES!

When nonmetals GAIN
electrons, their atomic 

radius INCREASES!



I’m 
Positive!

A metal ion A nonmetal ion

I’m 
Negative!

…the transfer of electrons produces 
ions, which means…..

Ionic bonding!!!



All Ionic Compounds are SALTS!



Writing BINARY Ionic 
Compounds  Rules

Monatomic ions – one ion 

• Examples:  Na+1 or O-2

Binary Ionic Compound – 2 monatomic ions (M+NM)

• Step 1– Write cation (metal) then anion (nonmetal)

• Step 2 – Net charge of compound must equal zero!!

• Step 3 – Criss-Cross Method - “Cross the # only 
from the charges” using subscripts to balance the 
net charge of the compound so it equals zero!
◦ Don’t write 1’s. 

Na +1 Cl -1 =   NaCl Ba +2 Cl -1 = BaCl2



Nomenclature 
for BINARY 

Ionic 
Compounds 

Nomenclature – rules 
for naming compounds

Na +1 Cl -1 =   NaCl

sodium chloride

Ba +2 Cl -1 = BaCl2

barium chloride

Draw this with notes



Nomenclature

“-ide” names for anions

Element Anion Symbol Anion Name

Bromine Br -1 Bromide

Chlorine Cl -1 Chloride

Fluorine F -1 Fluoride

Hydrogen H -1 Hydride

Iodine I -1 Iodide

Nitrogen N -3 Nitride

Oxygen O -2 Oxide

Phosphorus P -3 Phosphide

Sulfur S -2 Sulfide

Left side: Write Table to help you with spelling!



Practice Problem #1

Write the correct formula and names containing the following ions:

1. Na+, S2-

2.  Al3+, Cl-

3.  Mg2+, N3-

4.  Al3+, S2-

5. Zn+2, I-1

6. Ca+2, O-2

Left side!!!



Practice Problem #2

BaI2

______

AlF3

CaSe

______

KBr

_____

MgS

Left side!!!

______________

Sodium phosphide

______________

____________

Sodium nitride

____________

Aluminum oxide

_____________

Write the chemical formula and name the following binary compound:



Summary:

Let’s reflect….

What did you learn today from 
the notes? 

(2-3 sentence)

WRITE SUMMARY AT THE 
VERY END OF THE NOTES               

(right side).



Ch 5.6 – 5.7

Topic: Ternary Ionic 
Bonding

EQ: What are the rules 
for more than 2 

elements with ionic 
compound?



Transition Metals and Other Metals
(under the staircase)

Elements that can have more than 
one possible charge MUST have 
a Roman Numeral.

Roman Numeral = # charge ion.

• Transition metals

• Elements under the staircase 
(except Al)

1+ or 2+              2+ or 3+

Cu+1, Cu2+ Fe2+, Fe3+

copper(I) ion  iron(II) ion 

copper (II) ion       iron(III) ion



Nomenclature 
for BINARY 

Ionic 
Compounds 

Containing a Metal That 
Forms More Than One 
Type of Cation

Pb +2 Cl -1 =   PbCl2

Lead (II) chloride

Draw this with notes



Practice Problem #1

Write the correct names for the following binary compounds 
with variable metal ions:

1. FeBr2 iron (_____) bromide

2. CuCl copper (_____) chloride

3. SnO2 ___(         ) ______________

4. Fe2O3 ____(       )_______________

5. Hg2S ____(        )_______________

Left side!!!



Practice Problem #2

Formula Cation Name
FeCl3 (Fe3+) iron (III) chloride
CuCl ______ _______________

______ ______ tin (IV) fluoride

PbCl2 ______ _______________

Fe2S3 (Fe3+) _______________

______ ______ Copper(II)oxide

______ ______ Lead(II)fluoride

CrO3 ______ _______________

Cr2O3 ______ _______________

Left side!!!

Write the chemical formula, cation, and name for the following binary 
compounds:



Monoatomic Ions 
vs 

Polyatomic Ions

Monatomic ions – one ion 

Examples:  Na+ or O-2

Polyatomic ions - ions formed 
from two or more atoms 
bonded together

Examples:   NH4
+ or SO4

-2



Rules for Ionic Compounds 
with Polyatomics

Does the compound have 
more than 2 elements?

Is the metal a 
transition metal or 
under staircase?

Cation

+

anion (ide)

Cation – need R.N.

+

Anion (-ide)

Metal  (T.M. or under staircase = need R.N.)

+

Polyatomic names (-ate or -ite)

no yes

noyes

Draw Left side!!!

It will save you!!



The most 
common 

polyatomic 
ions are 
listed in 

Table 5.6.

Left side!!!



Nomenclature for Ionic Compounds 
Containing a Polyatomic Ion 

• Some ionic compounds contain polyatomic ions (ions that are 
themselves composed of a group of atoms with an overall 
charge). 

• Many polyatomic ions are oxyanions, anions containing 
oxygen. 

• If there are two ions in the series, the one with MORE 
oxygen atoms is given the ending -ate and the one with LESS 
is given the ending -ite.  (BOTH SAME CHARGE!!..cool hint)

NO3
− nitrate SO4

2− sulfate
NO2

− nitrite SO3
2− sulfite



Nomenclature for Ionic Compounds 
Containing a Polyatomic Ion 

• If there are more than two ions in the series, then the prefixes 
hypo-, meaning “less than,” and per-, meaning “more than,” are 
used. (SAME CHARGE!!..cool hint)

ClO −  hypochlorite BrO − hypobromite IO − hypoiodite
ClO2

− chlorite BrO2
− bromite IO2

− iodite
ClO3

−  chlorate BrO3
− bromate IO3

− iodate
ClO4

−  perchlorate BrO4
− perbromate IO4

− periodate



Rules for writing Ionic 
Compound Formulas 

containing polyatomics

3 possible types: (M+PA)  or (PA+NM)  or  (PA+PA)

• Step 1– Write cation then anion

• Step 2 – Net charge of compound must equal zero!!

• Step 3 – Criss-Cross Method - “Cross the # only 
from the charges” using subscripts to balance the 
net charge of the compound so it equals zero!
◦ Don’t write 1’s.

◦ Use parentheses around polyatomic ions if 
needed. 

aluminum nitrite           _________________________Al+3 NO2
-1

Al(NO2)3



Practice Problem #1

Write the correct formula for the following polyatomic 
compounds:

1. barium hydrogen carbonate 5. Potassium nitrite

2.  copper(II) nitrate 6. Potassium perchlorate 

3.  Iron (III) hydroxide 7. Ammonium carbonate

4. Iron(II) phosphate  8. Magnesium sulfite

Left side!!!



Practice Problem #2
Left side!!!

Write the following polyatomic compounds:

1. NaHCO3 5. K2SO3

2. MgSO4 6. KCN         

3. Ca(OH)2 7. NH4NO3

4. Zn(NO3)2 8. Li3PO4



Practice Problem #3

1. CuHCO3 6. FeSO3

2. CuSO4 7. Cr(CN)3

3. Cr3(PO4)2 8. Sn(OH)2 

4. W(NO2)5 9. Ti(CO3)2

5. CoPO4        10. PbCl2

Left side!!!

Write the following polyatomic compounds (hint….may need R.N.):



Practice Problem #4

Write the correct formula for the following binary and polyatomic 
compounds:

1. Barium oxide            8. Sodium bromide

2. Copper(I) oxide 9. Iron(II) chloride     

3. Potassium nitrite 10. Calcium hydroxide 

4. Silver nitrate 11. Ammonium chloride  

5. Lithium phosphate   12. Sodium nitrite   

6. Calcium Carbonate 13. Copper(II) hypochlorite 

7. Sodium sulfate   14. Iron(III) hydroxide

Left side!!!



Summary:

Let’s reflect….

What did you learn today from 
the notes? 

(2-3 sentence)

WRITE SUMMARY AT THE 
VERY END OF THE NOTES               

(right side).



Ch 5.8

Topic: Molecular 
Compounds

EQ: What are the rules 
for naming and writing 
molecular compounds?



Ionic vs Covalent 
Bonding

A molecule or compound is made when two or 
more atoms form a chemical bond, linking them 
together. 

• The two types of bonds are ionic bonds and 
covalent bonds. 

1. Ionic bonding – chemical bond between 
atoms that occurs when they are attracted 
because of opposite charges (cation contains 
a positive charge and anion contains a 
negative charge). 
• one atom donates an electron to stabile 

the other atom. (lose vs gain e-)
• Ionic bonds form compounds that generally 

occur metals and nonmetals or metals 
and polyatomics.

https://www.thoughtco.com/what-is-a-molecule-definition-examples-608506
https://www.thoughtco.com/definition-of-compound-605842
https://www.thoughtco.com/11th-grade-chemistry-notes-and-review-607568
https://www.thoughtco.com/compounds-with-both-ionic-covalent-bonds-603979


Ionic vs Covalent 
Bonding

2. Covalent bonding – chemical bond between 
atoms that share one or more electrons.

• Since neither atom is strong enough to attract 
an electron from the other, they share 
electrons in a covalent bond.

• Covalent bonds form molecules (molecular 
compounds) that generally occur between two 
nonmetal atoms or metalloid and nonmetal.



Ionic vs Covalent Bonding



Diatomic molecules

Diatomic molecules 
consist of two atoms 
sharing electrons equally 
to form a covalent bond. 

• There are seven
pure elements that 
form diatomic 
molecules.

• See if you can see the 
pattern on P.T.

https://www.thoughtco.com/what-is-a-chemical-element-604297
https://www.thoughtco.com/what-shape-are-diatomic-molecules-608512


Diatomic 
Molecules

Bottle H2O

Copy list down

Mark the elements that are diatomic on PT



Nomenclature 
for Molecular 
Compounds 

The first step in naming a 
molecular compound is 
identifying it as one. 

• No metals!!

• two nonmetal atoms 

• metalloid and nonmetal.

Use PREFIXES - indicate 
the # atoms in the 
compound.

Draw this with notes



Prefixes in Molecular Compounds

Number of atoms Prefix Number of atoms Prefix

1 mono- 6 hexa-

2 di- 7 hepta-

3 tri- 8 octa-

4 tetra- 9 nona-

5 penta- 10 deca-

Left side!!!

Only use mono for OXYGEN as the 2nd name in compound!



Anyone want a cold glass of 
dihydrogen monoxide?

Formula Common 
Name

Molecular 
compounds name

H20 Water Dihydrogen
monoxide

NH3 Ammonia Nitrogen trihydride



Some Rules 
for 
Nomenclature 
for Molecular 
Compounds

1. If there is only one atom of the first element, 
the prefix mono- is NOT WRITTEN. 

CO2 mono carbon di- ox -ide

The full name is carbon dioxide.

2. The compound N2O also called laughing gas, 

is named according to the first element, nitrogen, 
with prefix di-, followed by the second element, 
prefixed by mono-, and the oxide. 

dinitrogen monooxide (Wrong!!)

HOWEVER….

Since mono- ends with a vowel and oxide begins 
with a vowel, an o is dropped and the two are 
combined as monoxide. The entire name is 
dinitrogen monoxide.  



Some Rules 
for 
Nomenclature 
for Molecular 
Compounds

3.  Dropping vowels, like the “double o”, is only 
for monoxide. 

Do not follow this rule for other elements.

Examples: 

triiodide or tetraarsenide



Practice Problem #1

Write the correct formula for the following molecular 
compounds:

1. nitrogen monoxide       

2. carbon tetrachloride     

3. diphosphorus nonaoxide

Left side!!!



Practice Problem #2
Left side!!!

Write the following polyatomic compounds:

1. P2O5

2. SO2

3. IF7

4. N2O5

5. CO               

6. Cl4F7

7. SO3



Summary:

Let’s reflect….

What did you learn today from 
the notes? 

(2-3 sentence)

WRITE SUMMARY AT THE 
VERY END OF THE NOTES               

(right side).



Ch 5.9

Topic: Acids

EQ: What are the rules 
for naming/writing 

binary and oxyacids?



Acids
Acids are generally molecular 
compounds .

• Acids can dissociate (break 
up into ions) when added to 
water. 

• Because of this fact we 
name acids like ionic 
compounds since they 
can produce ions!

• Composed of hydrogen, 
usually written first in their 
formula.

• Written 2nd: a nonmetal 
or polyatomic.

• Categorize acids into two 
groups: binary acids & 
oxyacids. 

Draw this with notes

H and 1 nonmetal H and polyatomic



Nomenclature 
for Binary 

Acids 

Binary acids are 
composed of hydrogen 
and a nonmetal. 

The names for binary 
acids have the 
following form:

Draw this with notes



Naming 
Binary 
Acids 

• HCl(aq) is hydrochloric acid. 
• HBr(aq) is hydrobromic acid.
• HCl(g) refers to hydrogen chloride 

molecules in the gas phase, and not to the 
acid.

Give the name of  H2S(aq) and H3P (aq).
• Beware of spelling!
• Hint: with sulfide you need to add the “ur” 

back to the spelling: hydrosulfuric acid.
• Hint: with phosphide you need to add the 

“or” back to the spelling: hydrophosphoric
acid.



Practice Problem #1

Naming Binary Acids – 2 elements

If the name of “(X)” ends in –ide…      hydro-__________-ic acid

Name these acids.

H2S HCl HF

Left side!!!



Nomenclature 
for Oxyacids 

Acids 

• Oxyacids are acids that 
contain oxyanions 
(polyatomic with oxygen) 

• The number of H+ ions 
depends on the charge 
of the oxyanion, so that 
the formula is always 
charge-neutral (criss-
cross). 

Draw this with notes



Oxyacids

1. Oxyacids do NOT name the hydrogen. So NO 
“HYDRO” like binary acids.

2. If the acid’s name ends with “-ic”, the name of 
the anion used ends in “-ate”.  Therefore, it is 
an oxyacid. 

Examples: perchloric acid =__________

acetic acid = ____________

3. If the acid’s name ends with “-ous”, the name 
of the anion used ends in “-ite”.  (It’s is also an 
oxy-acid.) 

Examples: hypochlorous acid = __________

nitrous acid = ______________

sulfurous acid = ____________



Names of Some Common Oxyacids and 
Their Oxyanions

Left side



Practice Problem #2

1. H2SO4          5. H3PO3

2. HNO3 6.H3N 

3. H2CO3             7. HC2H3O2           

4. HClO2 8. HCl

Left side!!!

Name the following acids: 

(Beware of which type of acid you have first before naming)



Ch 5.10
Topic: Ionic Compounds, 
Molecular Compounds, & 

Acids

EQ: How can you 
distinguish between 
these 3 types for 

naming/writing 
compounds?



Draw Left side (whole page)


