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What are we going to learn today?

—Electron Configuration and Bonding
~N— —"7 —
t]

* Master using Lewis structures to predic
bonding in compounds

QUIZ: CLICKER QUESTION 1

Referring to the position of Sr and P on the periodic table,

would you predict these elements would come together to:

A) Form a metallic compound

B) Form a covalent compound €— nown-~ sz\}\ Enin- W\nz"\}\
Form an ionic compound
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QUIZ: CLICKER QUESTION 1

Referring to the position of Sr and P on the periodic table,
would you predict these elements would come together to:

A) Form a metallic compound
B) Form a covalent compound
C) Form an ionic compound

QUIZ: CLICKER QUESTION 2
Naming Compounds

Choose the formula that corresponds to:
strontium and phosphorus.

a) SrP 2-
b) SFPZ ‘Z‘\’ 9 x
) Sr,P S ( 2%

X
NQ\)X( 2\ LOWON
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QUIZ: CLICKER QUESTION 3

Naming Compounds

Choose the formula that corresponds to:
potassium dichromate.

a) KCrO, ¢ 2"
b) KCr,0, C ( D’,}
, 2

QUIZ: CLICKER QUESTION 4

Naming Compounds

Choose the formula that corresponds to:
sulfur trioxide.

a) SO CO\/}-\W\Jf <_C'MT0\M<)
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QUIZ: CLICKER QUESTION 5

Naming Compounds

Choose the formula that corresponds to:
sulfite.

QUIZ: CLICKER QUESTION 6

: + ~
Naming Compounds N HL\ m

Choose the name that corresponds to: NH)OH.

a) nitrogen tetrahydrogen oxygen hyrdride

b) nitrogen pentahydrogen oxide Mx'\so
mmonium hydroxide

d) ammonia oxyhydrogen

e) hydronitrideoxide

147 Periodic Table of the Elements L QA -l 18




1 Periodic Table of the Elements 18
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Think About How Covalent Compounds Are Put Together

T ————e e,

Characterize the bond....

Bond Length o

Bond Strength e

What about compounds that aren’ t ionic.. Covalent?
A"\

o

How are they formed? Are electrons lost???? W\0

No.. They are “shared”...... .
(two non-metals... ' \\ )r'.\levl
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w oo
No.. They are “shared”......

(two non—metals'... o s \ (g(‘qx'\“/

Sufficiently far apart |
10 have no interaction ;=~
TN 3
W TR P
R §n 0
H atom H atom

%m& t

The atoms begin to interact
as they move closer together.

Intermnuclear distance (nm)
H, molecule

Optimum distance (o achieve
lowest overall energy of system (H—H bond length)

Electronegativity-electron pulling power of an
atom when it is part of a molecule

Relative pulling power of atom

A B A B
Atom B has
greater share

*  When one atom is more electronegative than another in a bond, a
polar covalent bond is formed. Degree of polarity is dependent on

difference in electronegativities.

7
/o T~ / Lo

Increasing elec

VY
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~——— Decreasing clectronegativity

~ o lm| ml vlpro

e S YT e

b)

lonic vs Covalent Bonds

* All bonds can be viewed as hybrids
between purely ionic and purely
covalent

¢ When two identical atoms are bound, it
is purely covalent.

¢ When two different atoms are bound,
one may have a greater attraction for
electrons, and have a partial negative
charge.

e Polar covalent bond — degree is (2
measured as dipole moment

*  When one atom has a much stronger
attraction to the electrons than the
other, an electron may be donated
yielding an ionic bond.
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POLL: CLICKER QUESTION 7
r~—

When drawing molecular structures a little
dash between two atoms in the structure is
representing:

2)An ionic “bond”
@\} shared pair of electrons
c)A little stick or spring that you would use
with a molecular model kit

d)A nonbonding pair of electrons

Covalent Compounds

U&%&l? cole \A}I\/?A' ;S \Q/V\(\C(I\ '.I?/ vul’\)l
What is att,fhed to what? a/ Ji
Valence eIectrSns — Lewis symbols — Lewis Structure —TSam

— e —amn

sawe
)
T

T T L s

le /

v

LEWIS STRUCTURE RULES , N

Determine total number ofivalgnseRlaeti®Pse 9



LEWIS STRUCTURE RULES —

Determine total number of valence gtéctrons g\b'\\,?\p\‘2 o

Draw Skeletal Structure

S —— RarlMe = <om A w\wacrc

Place nonbonding electrons \ £,
— Neehd = S ter a0 57

Fix the number of bonds 2\

/—\_’_\.

Demonstrate using the rules to show how to put
together Lewis structures.

CH, \,\ lxt\:"\ N: {lf(l\: ((0
¢ i

< N DD N/
_H

Examples from Activity C'LHb

/:7(?\"“(’.
C,H, CH, Kl o~ ]
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Examples from Activity

C,H, e, N 2e=20)"L

74 = 2(0)= 4
NA~—
L

Take a little moment....

LS mw\A '\’h/\
Bond Strength Bond Length
(' -C Single le% A i \ng

\\ Examples 4, 5 and 6 from Activity
<trvctul Porm\;\zg
C,H.0 CH;0CH; J Ly C,H;0H

CoMbense TR




C,HsO CH,OCH, C,H-OH

0“>Qm <
C —D( w\j’Z \—\ l/\

How can you be sure.... Formal Charge check
4 Fvle———— | dusee
FC.iom|= Group # — (bonds + nonbonded e”) =
-

A COCI% ) R COCIZ/
O OB
o
7=
-b:*‘

S)WVC/DN{Q \"A““\M’?—tﬁ U g FC oon N\
abwe = C\A?.SQ “’”\’Nw\

Put these on the board...Working for candy and fame

SN

NO,




[SRUAMNS (’v\n)v ‘[ - \

Put these on the board...Working for candy and fame
/\/\ T —"

NO;-

Resonance structures for the formate ion are shown below. POLL: CLICKER QUESTION 8

An average C-O single bond is 0.143 nm in length
An average C=0 double bond is 0.123 nm in length.

Which choice describes the actual bond lengths for the carbon-oxygen bonds in a formate
ion?
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Think about it .... lonic or covalent?

NaOH

Just when you were sure you had it nailed...

RnCl, BeCl,
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Periodic Table of the Elements

Rf | D S
(223 (228 | (227 | (260) {262} ﬂié] (264 2T (22}__‘3_3_!]
58 59 &0
Ce | Pr | Nd
140.1 | 1405 | 1442
an 81 az
Th | Pa | U
2320 | 3310 | 2380
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What have we learned?

ATOMS BEHAVE IN CERTAIN PREDICTABLE WAYS WHICH CAN BE CORRELATED
TO THE ELECTRON CONFIGURATIONS

SATISFYING THE OCTET RULE IS A SOLID PREDICTOR OF BONDING IN IONIC AND
COVALENT COMPOUNDS

RESONANCE IS THE AVERAGE OF THE EXTREMES — ELECTRONS ARE NOT
TRAPPED IN THE LITTLE DASHES

FORMAL CHARGE HELPS PREDICT BEST LEWIS STRUCTURE FOR A GIVEN
MOLECULAR FORMULA

Learning Outcomes

Draw the Lewis structures for molecular compounds and ions.

Use Lewis structures to predict and explain the relative bond
Strength and lengths in compounds.

Recognize and apply exceptions to the octet rules.

Draw resonance structures for a molecule or polyatomic ion.

Apply formal charges to structures and use them to predict the
most likely structure.
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