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What are we going to learn today?

—Electron Configuration and Bonding

* Master using Lewis structures to predict
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
Form an ionic compound
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QUIZ: CLICKER QUESTION 2
Naming Compounds

Choose the formula that corresponds to:
strontium and phosphorus.

a) SrP
b) SrP,
c) Sr,P
SrsP, .
e) Sr,P;

QUIZ: CLICKER QUESTION 3
Naming Compounds

Choose the formula that corresponds to:
potassium dichromate.

a) KCro,
b) KCr,O, B

¢) K,Cro, \o”*

QUIZ: CLICKER QUESTION 4
Naming Compounds

Choose the formula that corresponds to:
sulfur trioxide.

a) SO /:\U\"

b) SO,>
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Choose the formula that corresponds to:
sulfur trioxide.

—

a) SO - ())\/A

QUIZ: CLICKER QUESTION 5
Naming Compounds

Choose the formula that corresponds to:

a) SO
032-

c) SO,
e) SO,*
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QUIZ: CLICKER QUESTION 6
Naming Compounds

Choose the name that corresponds to: NH,OH.

a) nitrogen tetrahydrogen oxygen hyrdride
b) nitrogen pentahydrogen oxide
mmonium hydroxide
ammonia oxyhydrogen 0\ 0
e) hydronitrideoxide

>

1 Periodic Table of the Elements it

kL a8 58 48 ]

2155 | 24351 3 4 5 [] 7 8 9 10 11 12 | 2s98 | 2809 | 3097 § 3207 | 3545 | 3098
18 20 R 24 E E 77 28 E a0 31 a2 3 34 35 36
K | Ca|Sc|Ti V | Cr|Mn|Fe | Co|Ni |[Cu|2Zn|Ga|Ge|As | Se | Br | Kr
3000 | 4008 | 4496 | 4787 | 5094 | S2.00 | 5494 | 5585 | 5893 | smeo | 635 | ese1 | 6072 | 7a6e | 7aon | 7mes | 7ec0 | s3so
a7 a3a s 40 M az 43 44 45 45 a7 48 48 50 51 82 53 54
Rb | Sr | ¥ | Zr INb |Mo | Te |Ru|Rh |Pd | Ag|{Cd|In |5n|Sb| Te | Xe ’
2547 | 8762 | 8891 | 6122 ) 9391 | 9ss4 | (o8 | 1000 | 10290 | woed | 1070 | niae | oves | nss | izes | i2vs | or2ee | 1313
ES E3 57 72 7 78 75 i3 ] 78 78 Yﬁ a1 52 3 1] CEC
Cs | Ba| La | Hf | Ta W | Re | Os | Ir Pt | AulHg | TI | Pb | Bi | Po | At | Rn
1520 | 1373 | 1389 | 1785 | 1809 | 1838 | 1862 | 1902 | 1922 | 1951 | 1970 | 2006 | 2044 | 2072 | 2000 | ooy | oiy | @any
BT a8 a9 104 105 108 107 108 109 1o m
Fr | Ra | Ac |Rf | Db | Sg |Bh | Hs | Mt | Ds | R
22 | 226) | 227y | aen | 26y | e6) | oen | o | ess | @sn | e
58 59 B0 &1 62 83 &4 (1] 66 67 88 69 7 kal
Ce | Pr|Nd |Pm|Sm | Eu |Gd | Tb [ Dy | Ho | Er | Tm | ¥b | Lu
1401 | 1405 | 144.2 | (145) | 1504 | 1520 | 1573 | 1589 § w625 | 16as | 1673 | 1sx0 | 1730 | 1750
a0 B 52 33 g a5 o6 o7 9 % Wm0 |01 |10z |103
Th | Pa| U [Np | Pu |Am |[Cm | Bk | Cf | Es | Fm | Md | No | Lr
2320 | 2310 | 23w0 | 237 | as) | a3 | ey | em | sy | sy | psm) | gse | osw | e |

MizCeed {2006)

What about compounds that aren’ t ionic.. Covalent?
How are they formed? Are electrons lost????

No.. They are shared ......
(two non-metals...

two elements with similar electrone at|V|t|esg
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How are they formed? Are electrons lost????

No.. They are “shared”......

Covalent Compounds

Characterize the bond.... o bandS
of
Bond Length nof
o
Bond Strength al f)”’ )
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* +
H atom H atom

Sufficiently far apart
1o have no interaction

+ + .

Energy (k¥/mol) —————————e

H atom H atom

The atoms begin to interact
as they move closer together,

+

it s 3
0 0.074 Intemuclear distance (nm)
H, molecule

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

Electronegativity-electron pulling power of an

— oy .
atom when it is part of a molecule

E 4/.}9 g e

* When one atom is more electronegative than another in a bond, a 65'(0‘\
polar covalent bond is formed. Degree of polarity is dependent on

}
difference in electronegativities. p\,‘\ X

EN T

P

Increasing electronegativity

Nu ’:'JG
09 | T T + : Br
s |mlv|Cc|[M|[FR|C|N| G 2|l G A ol [ ﬂ\-om
?a 4 15 16 121 16 13 19 19 19 11 18 20 -
0 : o 1

reasing clectronegativity

K
u |

| Mo T Ru | Rh | Pd | Ag Sn | b Te X
g | ] 2 13 | - =
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=

\o \

¢ K
lonic vs Covalent Bonds ? (\?fb wﬁ"

* All bonds can be viewed as hybrids K’b

vie &
E;?;ZE: purely ionic and purely [;{‘ ‘* ’Pur(' Co\[ﬁ\('\-"

¢  When two identical atoms are bound, it
is purely covalent. w (4= -

¢ When two different atoms are bound,

one may have a greater attraction for \ \
electrons, and have a partial negative 9 ar \’A ll“
charge.

*  Polar covalent bond — degree is ® u - |-
measured as dipole moment

*  When one atom has a much stronger —
attraction to the electrons than the \
other, an electron may be donated Q A DA‘ L
yielding an ionic bond.
/ oy

oY
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Covalent Compounds - Naming

Prefix Number Indicated
mono- it
di- 2
tri- 3
tetra- 4
penta- 5
hexa- 6
hepta- 7
octa- 8

POLL: CLICKER QUESTION 7

A
S F
When drawing@ecular structuresfa little X 93

(.
dash between two atoms in the structure is 5\“
representing:

a)An ionic “bond” J}

b)A 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
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Covalent Compounds

What is attached to what?

Valence electrons — Lewis symbols — Lewis Structure — Satisfy the Octet

H, H ~ H s conneckd + H
thats 4

LEWIS STRUCTURE RULES QV‘AO)

® Determine total number of valence electrons

\ \
Predict total number of Bonds : S =N — A rule (30

ctoa \“3'

A\)m\a\o\o_,
|
Fix the number of bonds ,\_b_\a\\ B
valeaw ¢
S=N-A

Get to work... 1 Ko
xc= x4~
CHg bXH =6 x1=¢
. ‘_-.AA\ - a0 w_ e -
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CHg (,,XH:&;()‘;L—
ore Ler S=29- M= |4

A= 14

axd
62712

N= 28

Get to work... SL\N ct\ V\szw\vs ’eda\\qlqu
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Get to work...

5= N-A
ok $=720-10%/d

Take a little moment....

Bond Strength Bond Length

Ly N

Get to back to work... 5 =\ - A\

TXC 1247
C,H.O OXH  6xl =(
| ¥0




n Lvv

Get to back to work....

C.H.0

CH,OCH, CZH@

Think about it .... lonic or covalent? ¥ /

NaOH ‘
/&. ION\C Oxi = G

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

NO,-

Resonance structures for the formate ion are shown below. POLL: CLICKER QUESTION 8 ) \P
_ _ , W7
An average C-O single bond is 0.143 nm in length Wls
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 AS

ion? D A \y\dj\ -
O *

How can you be sure....

cocl, cocl,
<D* 0" L O




How can you be sure....
Fodmar charse cHetlt

cocl, cocl,

L

— - Lone bonck

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

3t e
A0 o \““’w\?:\mu' r
RnCl, BeCl, hperd e
iV pu.oé 3 Bc Ward "IC"
weird e
/ko 9.\’\3"‘}

=
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¢! -@ﬂ- o Vi

Periodic Table of the Elements

Rf | Db | S
con | @62 | ese | oen | o | ess | gy

2320 | 231.0 | 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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