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Mini-Comic: Valence Electrons

Directions: Read the vusm_u in the space below and answer the guestions that follow.

W, You' : O1i vES. THE VALENCE ELECTROMS, AS YOU KNOW, ARE THE RLECTRONS
ATF: YOU RE TELLING Mz THAT TN A ATOM'S QUTER GREITAL THAT ALLOW THE ATOM TO BOND,
BY MINIATURLZITNG YOURSELVES, YGU

ALL SAW AR ATOM'S VALENCE

'We BELIEVE WE SAW A FLUCRINE ATOM WITH SEVEN

YALENCE ELECTRONS. TT THEN GAINED AN ARDITHONAL

ELECTRON IN GRDER TO ACKIEVE & FULL QUTER
ORBITAL... KNOWN AS A STABLE OCTET,

1. Where are valence electrons located?

2. What is the function of a valznce electran?
"3, Why did the Fluorine atom “want" to guin a valence electron?
4. What iz q sTable octet?

5. Based on the illustration of the afom on the right, what is the maximum number of
electrans that the outer orbital can hold?

6. How gbout the inner orbital?
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Paner Review: THE STaeLe OcTET

Directions: Read the panels in the space mn._,_os and angwer the questions that Follow.

THE ATOM'S BOAL IS TO
FILL UP ITS QUTER ORBITAL
WITH ELECTRONS 50 THAT IT
BECOMES STABLE. THEIS IS
KNOWN AS A STABLE OFVET,

THE ORBITALS OF THE ATOM HAVE
VACANCTES, LTKE SEATS AT A MOVIE
THEATER, THAT FILL UF WITH ELECTRONS.

WHAT BETTER WAY TO
ACHEIVE STASTLITY THAN
THROUGH BONDING AND
CHEMICAL REACTIONS?

1. Tdentify the atom above. Why does it have a stable octet?

2. Based on the dingram, what is the maximumn capacity for the inner erbital?
The outer orbital? -

3, Atoms con achieve a stability by gaining or losing electrons. Under each atom,

list the number of efecirons it would need to gain er lose in order Yo achieve a stable octet.

Corbon | Z#...@m.w..:. Oxygen mEal:m. Sodium Magnesium  Aluminum
ONONORONGRORO)
a. b c d, . e f. [

E2d
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Background:
A Periodic Pattern

Th the cartoon, Christina shows Bahr models for two peria
in each period is the some: the aumber of valence electrons
impartant becouse the number of electrons determines bond

ds in the periodic rable. The paitern
increages from left to right, This is
ing. Laok at the diagram below and

read about how elements’ bonding demonsirates some of their bonding properties.
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Both Lithium {Li) and
Sodium (Na) have anly one
valence electron and BADLY
want to give it up $o they
can have a fulf outer shell.
As a resutt, they will bond
with elements that want to
‘take electrons . . . such as

Chiorine {C1).

-

. How are Lithium and Sodium similar?

; Ehlorine {Cf and Fleerine {F)

£ have seven valence electrans.

E| Atoms become much more

B | stoble when they lose or gain

an 2lectron to create a full

valence shell, so they will bend

Ei with elements such as Sodium
1 or Magnesium that tend to

R give up valence elecirons.

| Because Argon and
Neon have full outer
' shells, they do not

: want to bond

with any elemeints.
As you can see,
1 each one has eight
valence electrons.

2, Why would a Sedium atom readily bond with Chierine aiom?
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B AckeROUND: TONIC AND COVALENT BONDING

An atem wili form bonds to achieve a full outer shell of electrons. This-fay involve sharing, donating,
or accepting electrons. To learn more about how this works, read about two types of bonds below:

COVALENT BONDS

Covalent bonds involve fwo atoms sharing
electrons. They usually occur between twe
non-etals. When carbon, exygen, and
hydrogen bond Yogether, many of their bends
are covalent. The water melecule pictured
below is held together by covalent bonds.

Because each atom still has equal numbers
of protons and electrons, atoms that are
covalently bonded do not have significant
charges, Notice thet the atoms are using
electrong in their outer shell to bond.

TONIC BONDS

Tonic bends invalve one a¥om giving one
ap more electrons 1o a receiving atom. An
atom becomes on ion when it has unequal
aumbers of profons.and electrond, There
are two types: anions and cations. Laok
at The picture below that depicts Lithium
bonding to Fluorine:

cption anioe
Because the “donor” atom loses an electron,
it develops a positive charge and becomes a
cetion, Because the “accepter” atom gaing an
electron, it develops a aegetive charge and
becomes ah oxion.

1, What is the &jon..a:n.m between an ionic and covalent bend?

2. Why does lithium +ake on a pasitive charge when it bonds to Fluorine? Why does Fluorine fake

on a negative charge?

pe. w@ Atomrc BonpIng
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Vocabulary & Practice v_..oz.mam

Directions: Use the following urderfined words in .
convey their meaning. orda in sentences that

1—:3

I Anigpisa n_.;a.mma atomn. Tons have unequal numbe
. rs of proti
electrons. Use the word jon ina mmﬁm:mm. o proans nzn

2. An jonic bond occurs when an element {usually a metal) mnzm,_.mm
eleciron(s) to a non-metal element. Use ionic bond in a sentence.

3. A covalent bond invelves the sharing of electrons between two
nan-metal elements. Use the term covalent in a sentence,

4. Tdentify each molecule as ionic (T} or na«.nwm..ﬂ._. {cy.
a_HO b. __LiF
e.__Mgll, . NaCl

¢ __Call, d __CH,

g.__HS0,  h__Ald,

5. The charge of an afomn is equal to the number of electrons it
gaing or loses.

If caleium loses two electrons, what is its charge?

If chiorine gains ene electron, what is its charge?
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