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MASTERING
CHEMICAL NAMES:
A DEEP DIVE INTO
NOMENCLATURE
WORKSHEET 4

Chemistry  students
often  face  a  significant
h u r d l e  w h e n
transit ioning  from
s i m p l e  b i n a r y
compounds  to  more
complex  polyatomic
ions, acids, and organic
molecules.  One of  the
most  common  tools
teachers use to bridge
this  gap is  a targeted
prac t i ce  se t ,  and
a m o n g  t h e  m o s t
effective  is
N o m e n c l a t u r e

Worksheet  4.  This
resource  is  specifically
designed to sharpen a
student’s  ability  to
systematically  name
and write formulas for
ionic  compounds  that
include  polyatomic
ions,  as  wel l  as  to
differentiate  between
ionic  and  covalent
naming conventions. In
this  comprehensive
guide,  we will  explore
the structure, purpose,
and  strategies  for
mastering the concepts
c o v e r e d  i n
N o m e n c l a t u r e
Worksheet 4, providing
y o u  w i t h  b o t h  a
refresher  on  chemical
nomenclature  and
prac t i ca l  t i ps  f o r
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success.

What Is
Nomencla
ture in
Chemistr
y?
Before  dissecting  the
worksheet  itself,  it  is
essential to understand
what  nomenclature
means  in  a  chemical
context.  Nomenclature
i s  the  sys temat i c
process  of  naming
chemical  compounds
a c c o r d i n g  t o
established  rules  set
by  the  International
Un ion  o f  Pure  and
Applied  Chemistry
(IUPAC).  Without  a
standardized  system,
communicating  about
chemicals  would  be
c h a o t i c — i m a g i n e

trying to describe table
salt  as  “the  white  stuff
that makes food salty”
instead  of  “sodium
c h l o r i d e . ”
Nomenclature  ensures
precision,  safety,  and
clarity  in  research,
i n d u s t r y ,  a n d
e d u c a t i o n .  A
N o m e n c l a t u r e
Worksheet  4  typically
focuses  on  the  next
layer  of  complexity
beyond  simple  binary
c o m p o u n d s ,
introducing students to
polyatomic  ions  and
their  roles  in  ionic
compounds.

Understa
nding the
Structure
of
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Nomencla
ture
Workshee

t 4
Most  Nomenclature
W o r k s h e e t  4
a s s i g n m e n t s  a r e
divided into  two main
sect ions :  naming
compounds  from their
chemical formulas, and
writing  formulas  from
compound names. The
compounds  featured
almost  always  include
p o l y a t o m i c
ions—groups  of  atoms
that  carry  an  overall
charge  and  act  as  a
single  unit.  Common
examples  inc lude
sulfate  (SO₄²⁻),  nitrate
(NO₃⁻),  ammonium
(NH₄⁺),  and phosphate
(PO₄³⁻). The worksheet
may  a l so  i n c l ude

c o m p o u n d s  t h a t
r e q u i r e  R o m a n
numerals for transition
metals  or  acids  that
involve hydrogen and a
polyatomic ion.
T y p i c a l l y ,  t h e
worksheet  presents  a
table  with  a  l ist  of
chemical  formulas  in
one column and blank
spaces  in  another  for
the  names .  In  the
r e v e r s e  s e c t i o n ,
students  see  a  list  of
names and must write
the  correct  formula,
including  parentheses
when  necessary  to
ind icate  mul t ip le
polyatomic groups. The
difficulty can vary from
s i m p l e  t e r n a r y
compounds like NaNO₃
(sodium  nitrate)  to
more  complex  ones
like  Fe₂(CO₃)₃  (iron(III)
carbonate)  or  NH₄OH
( a m m o n i u m
hydroxide).
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Key
Polyatomi
c Ions
You Must
Know for
Nomencla
ture
Workshee
t 4
S u c c e s s  o n
N o m e n c l a t u r e
Worksheet 4 hinges on
memorizing  the  most
common  polyatomic
ions and their charges.
H e r e  i s  a  l i s t  o f
essential  ions  that
frequently  appear:

Ammonium –

NH₄⁺
Nitrate – NO₃⁻
Nitrite – NO₂⁻
Sulfate – SO₄²⁻
Sulfite – SO₃²⁻
Phosphate –
PO₄³⁻
Phosphite –
PO₃³⁻
Carbonate –
CO₃²⁻
Bicarbonate (or
hydrogen
carbonate) –
HCO₃⁻
Hydroxide –
OH⁻
Acetate –
C₂H₃O₂⁻
Permanganate
– MnO₄⁻
Dichromate –
Cr₂O₇²⁻
Chromate –
CrO₄²⁻
Cyanide – CN⁻

Notice  the  patterns:
many anions end in  -
ate  or  - ite ,  which
indicates  the  number
of oxygen atoms (more
oxygen usually  means
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-ate,  less  means -ite).
Some  have  prefixes
like hypo-  or per-  for
even  more  oxygen
variations. Recognizing
t h e s e  p a t t e r n s
accelerates your ability
t o  c o m p l e t e
N o m e n c l a t u r e
Worksheet 4 efficiently.

How to
Name
Ionic
Compoun
ds with
Polyatomi
c Ions
The naming process for
compounds  containing
polyatomic  ions  is
straightforward  once
you  understand  the

rules.  Follow  these
steps  whenever  you
encounter a formula on
N o m e n c l a t u r e
Worksheet 4:

Identify the1.
cation (positive
ion). It could be a
metal (like Na⁺,
Ca²⁺, Fe³⁺) or the
polyatomic
ammonium
(NH₄⁺). If the
metal can have
multiple charges
(like iron, copper,
tin), check if the
charge is
indicated by a
Roman numeral
in the name.
Identify the2.
anion (negative
ion). It will often
be a polyatomic
ion from the list
above. If the
anion is a single
element, the
name ends in -
ide (e.g.,
chloride, oxide).
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But on
Nomenclature
Worksheet 4,
most anions are
polyatomic.
Write the3.
cation name
first, then the
anion name. Do
not change the
names of the
ions—just write
them as they
are. For example,
NaNO₃ is simply
sodium nitrate.
CaCO₃ is
calcium
carbonate.
If the metal4.
has a variable
charge, include
a Roman
numeral in
parentheses
after the metal
name to indicate
its charge. For
example,
Fe₂(SO₄)₃ is
iron(III) sulfate
because each

iron must have a
+3 charge to
balance three
sulfate ions
(each -2).

One  common  mistake
on  Nomenc la tu re
W o r k s h e e t  4  i s
f o rge t t i ng  to  use
parentheses  in  the
formula  when  writing
f r o m  a  n a m e .  F o r
instance,  the  name
"ammonium  sulfate"
c o r r e s p o n d s  t o
(NH₄)₂SO₄ because you
need  two  ammonium
ions  to  balance  the
sulfate’s -2 charge. The
parentheses  indicate
that  the  ammonium
group  is  repeated.

Writing
Formulas
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from
Names
Writing  formulas  is
often the harder side of
N o m e n c l a t u r e
Worksheet 4 because it
requires  calculating
charge  balances  and
placing  parentheses
correctly.  Use  this
systematic approach:

Identify the1.
cation and its
charge. For a
simple metal,
use the periodic
table to find its
common charge.
If the name
contains a
Roman numeral,
that is the
charge (e.g.,
copper(II) means
Cu²⁺). For
ammonium, the
charge is always
+1.

Identify the2.
anion and its
charge. For
polyatomic ions,
memorize the
charge (e.g.,
phosphate is -3,
nitrate is -1).
Balance the3.
total positive
and negative
charges. Use
the crisscross
method: the
absolute charge
of the cation
becomes the
subscript of the
anion, and vice
versa. Then
simplify if
possible.
Use4.
parentheses
when the
subscript for a
polyatomic ion is
greater than 1.
For example, in
calcium
phosphate, the
formula is
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Ca₃(PO₄)₂
because Ca²⁺
and PO₄³⁻
balance to a
neutral
compound
(3×2=6 and
2×3=6). The
parentheses
around PO₄
indicate two
phosphate
groups.

N o m e n c l a t u r e
Worksheet  4  often
i n c l u d e s  t r i c k y
e x a m p l e s  l i k e
a m m o n i u m
carbonate  (NH₄)₂CO₃
or iron(III) hydroxide
Fe(OH)₃. These require
careful  attention  to
s u b s c r i p t s  a n d
parentheses.

Common
Pitfalls

and How
to Avoid
Them
Students  frequently
l o s e  m a r k s  o n
N o m e n c l a t u r e
Worksheet 4 due to a
few  recurring  errors.
Being  aware  of  these
can save you time and
frustration:

Forgetting
Roman
numerals: Many
transition metals
have more than
one oxidation
state. Do not
write “iron
nitrate” alone—it
could be iron(II)
or iron(III). The
worksheet will
usually specify
which one, but
sometimes you
must deduce it
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from the formula.
Confusing -ate
and -ite: Nitrate
vs. nitrite, sulfate
vs. sulfite.
Understand that -
ite has one less
oxygen than -
ate. Mnemonics
like “the -ate ion
has more O, so
it’s heavier” can
help.
Misplacing
parentheses:
Writing NaSO₄
instead of
Na₂SO₄ for
sodium sulfate,
or MgOH instead
of Mg(OH)₂ for
magnesium
hydroxide.
Always double-
check that the
charge is
balanced.
Neglecting to
balance
charges for
polyatomic
ions in

formulas: If you
write H₂SO₄ for
sulfuric acid, that
is correct, but
the worksheet
might focus on
ionic compounds,
not acids. Ensure
you know the
difference (acids
often have
hydrogen as
cation).
Spelling and
capitalization:
While minor,
errors like
“sulfphate” or
“Ammonium”
can be marked
wrong on a strict
rubric. Stick to
IUPAC spelling.

Practice
Strategie
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s for
Nomencla
ture
Workshee

t 4
To master the content,
regular practice is key.
H e r e  a r e  s o m e
effective strategies:

Flashcards:
Create two
sets—one with
the polyatomic
ion name and
one with its
formula and
charge. Test
yourself daily.
Crossword
puzzles: Some
teachers create
nomenclature
crosswords that
mirror the types

of compounds on
Worksheet 4.
These make
learning fun and
reinforce
patterns.
Peer quizzing:
Pair up with a
classmate and
take turns
naming
compounds from
a list you both
create. Explain
your reasoning
out loud.
Online
generators: Use
free
nomenclature
practice websites
that generate
random formulas
and names.
Many allow you
to focus
specifically on
polyatomic ions.
Write out the
rules: Create a
one-page
summary of
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charge patterns
and naming
steps. Keep it
next to you while
doing homework
until you no
longer need it.

Beyond
the
Workshee
t: Real-
World
Relevanc
e
Understanding  the
nomenclature taught in
N o m e n c l a t u r e
Worksheet 4 is not just
about passing a test. It
is  the  foundation  for
communicating  about
chemicals in real-world

settings.  For  instance,
reading a product label
that  l is ts  “sodium
bicarbonate” (NaHCO₃)
or  “potassium nitrate”
( K N O ₃ )  b e c o m e s
second  nature .  In
environmental science,
knowing  the  difference
between  ammonium
sulfate and ammonium
nitrate  can  affect
d e c i s i o n s  a b o u t
fertilizers. In medicine,
r e c o g n i z i n g
“ m a g n e s i u m
hydroxide” in antacids
or “calcium carbonate”
in  supplements  relies
on  the  same  naming
rules. This worksheet is
a  stepping  stone  to
these  applications.

Sample
Problems



12

12 Nomenclature Worksheet 4 2024-06-04

and
Solutions
Let’s  walk  through  a
few  sample  questions
that  might  appear  on
N o m e n c l a t u r e
Worksheet 4 to solidify
your understanding:
Example 1: Name the
compound Al(NO₃)₃.
Solution:  The cation is
aluminum  (Al³⁺).  The
anion is NO₃⁻ (nitrate).
The  formula  already
balances (1 Al³⁺ and 3
NO₃⁻  →  total  +3  and
-3).  Name:  aluminum
nitrate.
Example 2: Write the
formula  for  barium
hydroxide.
Solution:  Barium  is
Ba²⁺. Hydroxide is OH⁻.
To  balance,  we  need
two  hydroxides  per

bar ium:  Ba(OH) ₂ .
Notice the parentheses
because  the  subscript
2 applies to the entire
OH group.
Example 3: Name the
compound Cu₂CO₃.
Solution:  Copper  has
two  common  charges:
+1 and +2. Carbonate
is  CO₃²⁻.  To  balance,
two coppers must total
+2, so each copper is
+1.  Therefore,  the
name  is  copper(I)
carbonate .
Example 4: Write the
formula  for  lead(IV)
phosphate.
Solut ion:  Lead(IV)
means Pb⁴⁺. Phosphate
is PO₄³⁻. The crisscross
m e t h o d  g i v e s
subscripts:  Pb₃(PO₄)₄.
Check: total positive =
4 × 3  =  + 1 2 ,  t o t a l
negative = 3×4 = -12.
Ba l anced .  So  t he
formula is Pb₃(PO₄)₄.


