Test |1l - NModern Atom c Theory

Elenents in afamly react simlarly.
Why ?

W want to know where the el ectrons are
found I n at ons.

# electrons In an atom =

El ectrons are found i n shells PRI NCl PAL
ENERGY LEVELS

# of electrons in a shell =




Shel | 1 2 3 4 S 6 /

# e’'s

Each shell i1s divided into subshells
(subl evel s)

# of subshells in a shell = # of the
shel |
Shel | #Subshel |Subshell s
(#e’'s) |Is present
1 ()
2 ()
3( )

4 ()




Subshel | s are designated by letters

# el ectrons

# orbital s

The el ectrons are found in orbitals
(2 electrons per orbital )

Shapes of orbitals

S - el ectrons

1s

or bi t al

2S



p - el ectrons orbitals

d (10 e’ s) 5 orbital s
f (14 e’ s) 7 orbitals

Energy Diagramfor electron filling in
at ons

< = ®>mMm

Shel | Subshel |



El ectron Configurations

H (1)
He (2)
Li (3)
Be (4)
B (5)

O (8)

F (9)
Ne (10)
Na (11)
My (12)
Al (13)
S (16)
a (17)
Ar (18)
K (19)
Ca (20)
Sc (21)
Ti (22)
Zn (30)
Ga (31)



Last electron for Ca (20) went into
Zn (30)
As (33)
Pb (82)
No (60)
Md (101)

VWhat el enment has the | ast el ectron
added t o:

3d’

55

5

6p’

5s°

Hwvg| PP
Quiz 8 - Electron Configurations




Orbital D agram
Box for each orbital
# electrons in an orbital is
If two electrons are in the sane
orbital they nust have opposite
spins on their own axis, this is
| ndi cat ed by

1s 2S 2p 3s 3p 3d 4s

It Is easiest to do the el ectron
configuration first and wite the
orbital diagramfromit.

El ectron Orbi t al
confi guration Di agr am
H (1)
He (2)
K (19)
Co

(27)




VWhi ch el ectrons determ ne how an
el enent reacts?

El ectron Dot Configuration - shows dots
for the outer shell electrons only

X

G ve el ectron dot configurations for:

Cal ci um Chrom um
Sul fur Ur ani um
Al um num Ar gon

Answer the follow ng about Pd (46)
El ectron Configuration

# electrons in each shell
Last electron went into
Orbital diagramfor the outer shell and
any unfilled i nner subshells.

El ectron Dot Configuration



The outer Shell el ectrons determ ne how
an el enent reacts

Fam |y G oup # outer CQuter shell
Nunber shell configuratio
e's n
Al kal ali
Met al s
Al kal i ne
Eart hs
B-Al Famly

C-S Famly
NP Family
Chal cogen
Hal ogen
Nobl e Gases

PERI DI C CHART

Know t he peopl e responsible for the
Periodic Chart (Dobereiner, New ands,
Meyer, Mendel eev, and Mosel ey).

Know nanes of famli es



PERI CDI C CHART i1 s an arrangenent of the
el ements according to increasing atomc
nunber in such a way that elenments wth
simlar chemcal and physi cal
properties |ie bel ow each other.

VETALS

NONIVETALS

METALLO DS ( SEM - METALYS)

Metal s have a snall # of outer shell
e’'s ( )

Nonnetal s have a |large # of outer e’'s

( )
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| oni zati on Energy - m ni rum anount of
energy needed to renove an el ectron
froma neutral atom

Be B C N O F Ne

-

L i b b b b b i b i i i b e i i i i S i S b S S i b b i i S i i i i b S i b 3

Si ze of Atons

Be B C N O F

-
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Metallic Reactivity

Nonnet al

HW 9

Quiz 9 -

lic Reactivity

PP

Orbital D agrams, Electron Dot
and the Periodic Chart

12



Chapter 5 - Nonencl ature

Nat ural States of El enents

Nobl e Gases
Nobl e Metal s

Most elenents are found in nature
conbi ned I nto conmpounds (except for the
Nobl e Gases)

When witing equations, all elenents by
t hensel ves are nonatom c except for 7

which are diatom c.

Magnesi um + Oxygen—— >Magnesi um oxi de
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| ons - charged particles due to a gain
or loss of electrons

El enents have a net charge of ‘O’ , but
they want a filled outer shell
(8 el ectrons)

Metal s | ose el ectrons producing
+ cations

Nonnetal s gain el ectrons producing
- _ani ons

We can therefore | ook at the Periodic
Chart and tell the charge of an ion in
an i1 onic conpound.

Ca Na S
Br Al P
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Nonencl ature of | onic Conpounds

(Metal lon)" (Nonnetal |on)’

Solids at roomtenperature
- crystalline
H gh MP. and B. P.
Hard and brittle
Conductivity
Solid - ?

A conmpound nust have a net charge of
tZero’’

Must use a Systematic Nonencl ature
nmet hod

Bi nary | oni ¢ Conpounds

- Met al + Nonnetal (ide)
(positive) (negati ve)
Na C

Ca Br
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Li O
My N
Al S
Ba O

R A b b i b b b b i i i e i S i S i I i i b b b b b i i I S S b 3

Sone el enents (cations) have nore than
one val ence (oxidation nunber)

Cud

Cud ,
| Systematic - Ronman Nuneral to
| ndi cate the charge on the cation

|l O der Method - Latin nane wth an
‘‘-ous” ending for the | ower
oxi dation nunber, and ‘‘ic’’ ending
for the higher oxidation nunber.
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You must know the foll ow ng by both

met hods

Systematic

Sone other e[enents occur
t han one oxi dati on nunber

Cr
Co

Cr
Co

| N nore
Vh Vh
Ti Ti
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Rul es for finding Oxi dati on Nunbers

1.

Oxi dati on number of an el enent in
the free state is 0.

Oxi dati1 on nunber of a nopnatomc 1 0n
s equal to the charge on the ion.

Al kal ai Metal s have oxid. no = +1

Al kal i ne Earths have oxid. no = +2

Oxygen Is assigned an oxid. no of

- 2, except I n peroxides (contain
Q“) where it is given an oxidation
# of -1

Hydrogen is normally assigned a +1,
unless it is conbined with a
reactive netal (then it is assigned
a-1).

Sum of oxid no’s in a conpound = O

Sum of oxid no’s in a polyatomc ion
= charge on the ion.
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Find the oxidation nunber of the

under | 1 ned el enent
foll ow ng

FeO

Fe,O

23

C.H,O

—6" 12 722

a,0°

Il n each of the

19



Practice - Nane or give the fornula for
the foll ow ng:
SnQ,

PbS

Fe, O,

Hg,O

Cu,0

Chromum (!!!) sulfide
Mercuric chloride

Mer curous chl oride
Manganese (I1) phosphi de
Cupric chloride

St annous nitride

Titanium (!'V) oxi de
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Nonencl ature of Binary Coval ent

Conpounds
Bet ween two nonnetals - share
el ectrons
Two net hods of nonencl at ure
| Use prefixes to indicate how
many of each el enent

1 6
2 7
3 8
4 9
5 10
|1 | UPAC - Use Roman Nunerals to
| ndi cate the charge on the
cati on.
Conmp- Prefix Roman Numer al
ound net hod net hod
COZ
N,O
NO
NG,
N,O,
N,Q,
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Properti
| 1 qui

es of coval ent conpounds
ds, gases, or low nelting

sol i ds
MP's and BP' s, and densities
t han i oni c conpounds

| ower

poor

conductors of heat and

el ectricity

Practice: Gve the correct nane or formul a
for each of the foll ow ng

Car bon di sul fi de

Rubi di um oxi de

Car bon tetrabrom de

Chromum (111) oxide

SnO

2

Hg.C ,

CO

2

Na,O

2

PbF

VF

K,S

Quiz 9 -

HW 9 Conpl ete Lab on Binary
Nomencl at ur e

Bi nary Nonencl ature and
Oxi dati1 on Nunbers
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Ternary Nonencl ature - Conpounds t hat
contain polyatomc ions

YOU MUST LEARN THE FOLLOW NG

1] NH
_l
“1] NO
NO,™
CHO ™
do’
CNl
O_I-l
VO,
_l
2| SO,
CO,
OO’
a0~ |
-3| PO,
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Practice: Ternary Nonencl ature

Na OH

K NO,

Ca OH

A GHO,

NH, S

Co(NQ) ,

Sn(S0, ,

KVNO,

Ferric chlorate

St annous phosphat e

Chromum (111)
sulfite

Cupric carbonate

Magnesi um phosphite

Cal ci um hydr ogen
car bonat e

NaH, PO,

Pot assi um bi car bonat e




Nomencl at ure of Aci ds
Subst ances whi ch when di ssol ved I n

wat er produce

BI NARY ACIDS - 2 elenents - H +
nonnet al

Hydro_elenent ic Acid

HCI

HBr
HF
HI

HS
TERNARY ACIDS - H + polyatom c ion

| f pol yatom c | Nane of Acid
| on ends I n:
-ate el ement ic
Aci d
- ite el enent ous
Aci d

Exanpl es of Nonencl ature of Acids

HNQO,
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HNO

2

H SO,

H SO,

H PO,

H PO,

H CO

3

HdQ

H d O,

Hd O

HdO

Conpl ete Lab on Ternary

HW Nomencl at ur e

10

Quiz 10 - Ternary Nonmencl ature
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