( 2 ) Today

Reviewing Periodic Trends

Section 1.4
Introduction to Chemical Bonding Theories
octet rule etc

Sections 1.5-1.10
Valence Bond Theory

( 4 ) Second Class from Today

Sections 2.1 -2.4
Polar Covalent Bonds, Formal Charges,
Resonance/Electron Delocalization

Sections 2.4 -2.6
Resonance/Electron Delocalization

Next Class (3)

Sections 1.5-1.10
Valence Bond Theory

Skipping Section 1.11 for now
An introduction to Molecular Orbital Theory

Sections 1.12
Drawing Chemical Structures

Third Class from Today (5)

Sections 2.7 - 2.11
Acids and Bases

Today’s outline sent to campus email moments ago



Use the periodic table to determine electron configurations/

Use the periodic table to determine the number of valence electrons/
Use the periodic table to identify metals and non-metals /

Use the periodic table to remember trends in size

Use the periodic table to remember trends in electronegativity

Use the periodic table to predict likely charges of ions /

Use the periodic table to predict likely bond formation v

Use trends in size, electron configuration, and nuclear charge to explain electronegativity
trend

Introduce Valence Bond Theory (hybridization)

Different Ways of Representing Chemicals



The Periodic Table Is Your Friend

w\(a -

ke +

\o”k ¢

e

( M(/M\S

M\( ”\\’9

)

~o

$ 0"

1 e ” W\Oéui +al ke abo - 2
H mnelewules Mmade o He
—
30, 4 5 |6 _ Zowi8u9, 10
Li Be S;\Z:LM’S —ITBT7C N O F Ne
1 12 13 |14 15 16 17 18
Na Mgd_/ Al [ si “RTIST Gl Ar
19 (20 21 22 23 24 25 26 27 |28 (20 30 31 (32 (33 (34 (35 36
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge |As Se Br Kr
37 38 39 40 41 |42 |43 44 45 46 47 48 49 50 51 )52 |53 54
Rb Sr Y Zr Nb Mo Tc  [Ru Rh Pd Ag Cd In Sn Sb|Te "I | Xe
55 |56 57 |72 |73 74 |75 76 77 |78 79 80 81 (82 83 |84 )8 86
Cs Ba La|Hf Ta W Re Os Ir Pt Au Hg TI Pb| Bi Po| At Rn
87 88 89 [104 105 [106 107 108 109 110 111 112 113 114 115 116 117 | 118
Fr Ra  Ac|Rf Db Sg Bh Hs Mt Ds Rg Cn Nh FI Mc Lv Ts| Og

58 59 60 61 62 63 64 65 66 67 |68 69 (70 71

Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho| Er Tm Yb Lu

9 91 92 93 94 |95 96 97 98 99 100 101 102 103

Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr

|dentify metals and non-metals

Review

f['e/\”}
Lo fr”"’\



F'i* e 3 e

The Periodic Table Is Your Friend:(Size 5 Review
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The Periodic Table Is Your Friend: Electronegativity
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Why does electronegativity or the size of the atom matter?

High energy electrons are reactive
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The Periodic Table Is Your Friend and Basic Bonding Theory Review
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Predict the number of electrons or bonds needed for an element to form a stable

compound



An Introduction to Valence Bond Theory Section 1.4
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Wait, what can we use Valance Bond Theory for? — Means  In T P/“"’— 0‘76 s
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planar
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Why is there free rotation around C to C
single bonds but not C to C double bonds?
Which bond is stronger?

HC——Cm==CH,

?

H3C_CH2_CH3

Explain observations and make predictions based on Valence Bond Theory



Single bonds, lone-pair electrons, and hybrid orbitals
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Just a Reminder that what | just said about orbitals being the "wrong" shape isn't Section 1.11+

a problem in MO theory

one 2s orbital

and four 1s orbitals
three 2p orbitals from
from four H atoms

one C atom ‘ ‘ ’

https://www.westfield.ma.edu/cmasi/organic/hybrid/hybrid.html




Single bonds, lone-pair electrons, and hybrid orbitals Sections 1.5-1.10

None
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https://www.westfield.ma.edu/PersonalPages/cmasi/organic/hybrid/hybrid.html
Identify atoms that use sp3 hybrid orbitals to form bonds and hold lone-pair electrons
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Single bonds, lone-pair electrons, and hybrid orbitals Sections 1.5-1.10
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Single bonds, lone-pair electrons, and hybrid orbitals Sections 1.5-1.10
j/ bahd.s (,LN
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* hybrid orbitals are used to form o bonds and to hold lone-pair electrons
* in the valence bond model, single bonds are always o bonds

« double and triple bonds are formed from ¢ bonds plus m bonds

How to determine hybridization: [«

# of hybrid orbitals needed = # of o bonds + pairs of lone-pair electrons

{ = or S ¢ !
# of hybrid orbitals needed = # number of directions electrons must be pointed in

ﬂAeJ o wix 4 PO o mahe « Hoj
count out the # of atomic orbitals need to make the hybrid orbitals
starting with the 2s orbital

name the hybrid orbitals sp” where n is the number of p orbitals used

25 > 3p, x;pj =3, =2 L 5'03
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Double bonds and spg'hybridization Sections 1.5 -1.10

H Apply VSEPR M

C:(.).Z [ > | 20° (C:O
rules

! H

é ou"‘dw\ 3 a 1’)01/\015 3 }'{O\S /Luﬁl/(/
S > > — ¢ 2 >
25720, % = 5%, 57,

O adn | o bmd +~ 2o par (,,f/(/o &) 3 MU neesled
> 97”“ ’(;/’] =73 §f>2 Lw:rér:d(s
(ﬂ- l')oAJ a—p 0“9 (5 o 0 [M\w& mede éj au&rlcv)pft({ a2 Cfs 5,0L Nr}lx an G{s 5/32
9"\0’ foakJ Jr OQLD 14 o I bo.AJ M aL kj Ol/ef'[‘rl/o/)lnj M/lzyéfléllz-@/
‘9‘(32 d(lﬂh‘j

https://www.westfield.ma.edu/cmasi/organic/hybrid/hybrid2.html
Identify atoms that use hybrid orbitals to form bonds and hold lone-pair electrons



Triple bonds and sp# hybridization Sections 1.5 -1.10
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Identify atoms that use hybrid orbitals to form bonds and hold lone-pair electrons



The methyl cation, anion, and radical
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Determine the hybridization of unusual molecular fragments

Sections 1.5-1.10
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Practice: Determine the Hybridization of the Atoms in the Following Molecules

:Cl:

:Cl C C—0:

H—C=—C—O0—C

NEC_CHZ_NHZ



