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Chemical Bonding

Big Idea Question: How do atoms form bonds?

Diagram 1 =

@ ‘ ."“:"
_—

* Chiorine Salt
Sodium

Sodium is a highly reactive metal that when placed in water it catches on fire,
is a highly poisonous green gas that can kill you if you inhale it. When these two &
are mixed together they create a compound that is so safe we eat it in most of the
consume (diagram 1). Together they make sodium chloride, otherwise known as t
How is this possible? How are two extremely dangerous elements able to make s
we can eat?

Creating Chemical Bonds

When elements come together a reaction occurs and they become one. W
happens they form new substances and their properties change. These new subs
are called compounds and are formed when atoms join together through chemica
The bonds occur when the electrons of the atoms are transferred, gained, or sha

Electrons and Bonding

In a neutral atom the number of electrons is the same as the number of prg
These electrons are organized into different energy levels. The first energy level
hold two electrons and is the first to be filled. The other energy levels can hold u
electrons and need to be filled before you move onto the next energy level (diag
other words, you can't add an electron to the third energy level until the second ¢
level has eight electrons.

Not all of the electrons in an atom are used in bonding. Only the electrons
the last energy level, the valence electrons as they are called, are used. You ca
determine the number of valence electrons by looking at the periodic table. With
exception of groups 3-12, you can use the group number to determine the numb
valence electrons. Group 1 and 2 have the same number of valence electrons a
group number. For example, group 1 has 1 valence electron. Groups 13-17 havi
valence electrons than their group number. For example, group 13 has 3 and grg
7 valence electrons. Group 18 has a complete set so they mostly have 8 except
L€ (1] VW1 (] Of) 1] dlEelCe Gl Of )

lonic Compounds
Big Idea Question: What are ionic compounds and how are they cr~

Diagram 3

Forming lonic bonds

When metals Ir
compounds forme
transferred over to
determined by how
3, lithium gives up or
However, if you were t
accomplish this. This is
oxygen needs two valenc.
occurs it creates positive io.
positive and negative ions be

Properties of lonic Compounds

oue to the strong
~s. This gives them high

These ionic bonds give ionic
attraction of the ions, ionic compoun:
melting and boiling points. It also give ~uaice structure since only opposite
ions are attracted to each other so they _ween positive and negative as seen in
diagram 3. They are also brittle and can dissuive easily in water. A fun fact is that when
they are in a solution they can conduct electric current as shown in diagram 4.

Diagram 4
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lonic Compounds
Big Idea Question: What are ionic compounds and how are they created?

The goal of atoms is to complete their outer energy levels. This can be accomplished
by gaining, losing, or sharing their valence electrons. The number of valence electrons an
atom has is used to determine if the atom will gain more, lose the ones they have, or
share them.

After

@1+

Diagram 1 Before

Losing its one valence electron will cause it
to have more protons than electrons giving it
a 1+ charge. The energy level below, which
is already full, becomes the outer level

Forming Positive lons

Most metals have three or less valence electrons. It is easier for them to lose the few
electrons they have than to gain a whole bunch of them. When they lose the electrons the
atom will have more protons than electrons. There are more positive charges in the atom
than negative charges so they become positive ions. The lithium atom in Diagram 1 has
one valence electron. When it loses the valence ele~**2n it has one more proton than
electrons so it becomes an ion with a 1+ charo~ n the other hand has two
valence electrons. When it loses its two v~ has two more protons than
electrons so it becomes an ion with 2 _

Diagram 2

1s. ltis
1. When
are more
.ve ions. The
1S a valence electron

—nd how are they formed?

.uve the sugar will melt and turn into
~ent compound and is held together by weak
.ued give it certain properties.

Fluorine  Fluorine

Covalent bonds are formed when the
electrons are shared between the atoms

onds formed when electrons are
_nsferred and ions are formed

Covalent bonds
The type of compound an atom will form is dependent upon the number of valence

electrons it has. Metals generally have fewer than four valence electrons so they will lose
their electrons and become ions. When they become ions they have a high tendency to
become ionic compounds. Nonmetals generally have more than four valence electrons. If
they gain electrons from metals they become ions and will join with the metals to become
ionic compounds. However, that is not the only choice they have as shown in diagram 1.
Nonmetals can also share their electrons with other nonmetals. When they share their
electrons they form covalent bonds and create covalent compounds.

Diagram 1 Hydrogen only needs one more Oxygen needs two electrons to
electron to fill its shell. It will fill its shell so it will require two
share one electron with oxygen hydrogen atoms to accomplish
which will share one back in this.

return.

Sharing Electrons

When atoms share electrons they need to follow some rules. The first rule is that the
number of electrons one atom shares with another atom has to be the same. For
example, if an atom of hydrogen shares one electron with oxygen, oxygen can only share
one electron back as shown in diagram 2. The second rule is that you can only share as
many electrons that you need to complete your outer energy level. For example,
hydrogen only needs one more electron to fill its outer energy level. This means that
although oxygen needs two electrons hydrogen can only share one. This is why you need
two hydrogen atoms when you mix them with oxygen. Overall oxygen will have shared two
electrons, one with each hydrogen, and each hydrogen will only share one electron.

Covalent Properties
When atoms share their electrons a weak bond forms between them. This weak
bond gives them certain properties. Due to the weak bond they have low melting and
boiling points. Some covalent bonds, like sugar, are soluble in water and dissolve while
others, like oil, are not soluble in water. The covalent compounds that do dissolve in water
are not able to conduct electricity like ionic compounds can.
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Name:
Topic: covalent compounds Date:

Big Idea Question: What are covalent compounds and how are they formed?

Class:

. Notes
Questions

What are the families
and where are they
located?

What are some
properties of the
metal families of th
periodic table?

What are some
properties of the
nonmetal families of
the periodic table?
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Chemical Bonding

Identify and Define:
1. What is a chemical bond?

2. What are valence electrons?

The Periodic Table of Elements
13 14 15 16 17 18

He

lonic Compounds

Define:
1. What is a positive ion?

.Ca St Ti .V U 5 whatis anegative ion?

St 'Y “Zr ‘Nb
3. What is an ionic bond?

Ta L
) The Periodic Table of Elements
1 2 13 14 15 16 17 18

3. How many valence elect
1 I"T‘" :Hé“"
4. How many valence electll { . o
I

= e ouvean s -
- T . ’ ",

5. How many valence elect§ o ,Li' Be — E—— ﬁfiééléﬁﬁft;(féﬁiﬁéﬁhid*s —
6. Which elements do not f§ 5 Na. ‘Mg Define:
) ide 1. What is a covalent bond?

Extend 4 "K "Ca 'St “Ti "V Cr "Mn
The goal of the octet rule is - s e
accomplished by =**“r filli "Rb 'St 'Y I"Zr ['Nb I"Mo I"Te | The Periodic Table of Elements

the shell and - Skhad s Tl AT

7. If an atorr o T B O O ol e 13 14 1516 17 18

lose two e/

explain

a Sr 'Ti "V "Cr ‘Mn “Fe 'Co "Ni "Cu 'zn G/a “Ge As |
b <1 e

*“Zr 'Nb ‘Mo 'Tc ‘Ru :@:ﬁ&— "Aa "Cd["In “Sn 'Sh 'Te
IR

.Re [0s . Ir Pt ,".Ab:;g;w .Pb. _Bi

p— —

» How many more electrons
needed to fill their shell?

1y atoms of each will you

a, how many atoms of each will

.1 dioxide, how many atoms of each will
you need’r
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How can you use
table to determine
bond an element

Why can’t 1

i
0
l
O
l
O
O
N cComps
0
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]

I
I BB BN B EENEBEEEEEENENEENENREDR
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What is the differenc
lonic bonds and cova

Why don’t the noble gases bond
with other elements?

HE BB BB BB ED
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Thank You Giving Back

Thank You for taking the time to visit my store Cancer affects not only the person but
and downloading one of my products. | hope you everyone they know. A portion of the
find this resource a useful tool for your proceeds of this product are going to the
classroom. | appreciate your support and look organization LLS which helps to fund
forward to your feedback. treatments and find a cure.

Have a Question?

| do my best to insure that this product is free from issues and mistakes. However, Sometimes links
change and mistakes are missed by even the best editors, if you are experiencing any issues with this
product please contact me first at kristi@adventuresinistem.com

You Might Also Like

—==|[ Join the Newsletter

Interactive Notebook

e Get weekly tips, strategies,

Fllpped Iessnnlncludlnqtha o - i — = °

ideas, and freebies when you
join the newsletter.

Sign Up Today

Terms of Use Free Gift

| would like to

know how | can o

best support you P[Xﬂbay
and your needs.

Please fill out this

Special Thanks

The purchase of this resource entitles the
purchaser to share with students, print, photocopy
for single classroom and personal use only and
may not be put on the internet, sold, or distributed
in any form. If you would like to share this with
your colleagues, please purchase multiple

“TAI THE BEST 5 6T T MG [a—

feedback survey

GOINERACTIVE,
and receive a E[II]HI]RIVE TI]I][I(IT

bonus gift.
Click HERE for
the survey

licenses from the product page on Teachers Pay
Teachers.

Copying any part of the product and / or placing it
on the internet in an unsecured platform (school
sharing site, school website, personal website...)
is strictly forbidden and is a violation of the Digital
Millennium Copyright Act (DMCA)
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