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AP Chemistry



f Multiple Proportions: ratios of masses
lways be reduced to small whole #s.

=1 g C combines with 1.33g O

" CO:=1 g C combines with 2.66g O




192 ljn:e' Atomic Theory 1




D on's Atomic Theory 2

JAtoms of different elements
can combine with one

other in whole number
atios to form molecules.

Chemical reactions occur
when atoms are separated,
joined, or rearranged.



Called these pafﬁbles electrons.
signed the Plum Pudding Model
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Ernest Rutherford

€ periment to test Thomson’s
Viodel.
"lpha radiation at o0ld foil.

son is right, alpha particles will pass
at thru.

" E What do you think he found?



Rutherford’s Gold
ExXperiment

Radioactive sample emits
beam of alpha particles

Lead block shield

Zinc sulfide
screen

Some alpha particles

Most alpha particles are deflected
hit here

Surrounding
electrons




"Nucleus

eus is a very dense
uster of protons and neutrons
at takes up very little space but
counts for over 99% of the
1ss of an atom.

[EIThe nucleus is held together by
the strong nuclear force.
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Protons

ire p051t1ve1y
( es found in the

L

ii. io

leus

e mass of a proton is about
" 1 atomic mass unit (amu).



~ Neutrons

s are neutral particles
1e nucleus.

y Lshield e protons from
k: nother to serve as a buffer.

2| The mass of a neutron is about 1
I| am { !
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. Electrons

. °
are negatively
warged particles found

wing at different distances
~ from the nucleus.

N EThe mass of an electron is
~ only about 0.000545 amu.



\tomic Number (Z)

ber of protons found in
oms of a particular element are
lique and specific for that
ment.

(——

- [EThe atomic number is the
- number of protons found in the
nucleus of an atom.



tomic Number 2

ber of protons
e type of atom.

e atomic number also

- indicates the number of

~ electrons found in the atom
- when it is neutral.



Isotopes

[ElAtoms that have the same
‘number of protons but
; different numbers of neutrons

are called isotopes.

A Eearins Pdoscsleaes ST T Roreees
Isobhpes of Carke=on




Mass Number (A)

‘_ 1m of the protons and
I eutrons in an atom is called
he mass number.

Carbon 12 Carbon 13



ule: Collection of atoms held together
‘with covalent bonds. (sharing e-)



Methane
{Ball and stick
Model)




lon

1S an atom that has
OSt one or more

tween electrons and
protons, leaving a charge.



M' About lons

s]lectrons and become

fH S
- ®Ator s lose electrons and become
- positively charged.






lonic Bonds

: bond formed due to the transfer

nic Solid (Salt): Collection of oppositely
arged ions.
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b Periodic Table

" riodic table is an
arrangement of the elements
scording to atomic number
nd similarities in their

'~ properties.




Per Group (Family)

rizontal rows of the

pe jodic table are called
- groups or families.



Pgr' Table Regions

)dic table is divided
> Main regions:
tals on the left.

1Sen nimetals or metalloids.

I:I Non—metals on the right.



or aluminum are the
semimetals.




semimetal Characteristics

t s have properties
it are intern ediate between
tals and nonmetals.



Metals

ents to the left of the
semimetals and at the bottom
f the table are called metals.
letals are good conductors,
- shiny, malleable (can be

" hammered into sheets), and
ductile (can be pulled into
wires).




Non Metals

e elements

to the right of

the semimetals and hydrogen

re the non metals.




Valence Electrons

up number indicates
e nur of electrons that
e able to pa ticipate in a
emical bond.

1ese outer electrons are
called the valence electrons.
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"ﬁ()ctet

s want to have 8
ectrons.

: sponsible for
ing atoms stable.



Ikali metals are found
in group one of the metals.

a

. Alkali Metals

extremely reactive.
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" [EThe alkali metals are



Alkaline Earth Metals

h alkaline earth metals are
- found in group 2.




{alogens

gens are group 17 in
on metal portion of the

lodic table. These
nents are very reactive.
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Noble Gases

[*IThe noble gases are group 18
in the non metal portion of
the periodic table. They are
largely non reactive.

THE VTNEIZT GASES




Jransition Metals

ition metals include
through 12 as well
he lanthanides and

O 1DS






shiapter Questions/Homework



Example: Cal,
calcium iodide

Example: ;04

Example: H;PO,
diphosphorus pentoxide

phosphoric acid

Example: HCI Example: H;50,
hydrochloric acid sulfurous acid

Example: FeCly
iron(I11) chloride * Acids must be in aqueous solution.




=Metal and
Nonmetal

=2 Nonmetals



Don’t Forget

tend to lose electrons
e positively charged

Nonmetals tend to gain
electrons and become
negatively charged ions.

= These bond together to form
binary ionic compounds.




TABLE 4.1
Common Simple Cations and Anions

Cation Name Name*

H hydrogen hydride
Li™ lithium F fluoride

Na™ sodium Cl- chloride
K potassium Br bromide
Cs’ cesium I iodide
Be’* beryllium 472 oxide
Mg?* magnesium 8% sulfide
Ga calcium

Ba®* barium

i aluminum

Ag” silver

*The root is given in color.

TABLE 4.2
Common Type Il Cations

lon Systematic Name
Fe** iron(lIl)
Fe?! iron(ll)
G copper(ll)
Cu” copper()
Co>* cobalt(ll)
Cot cobalt(ll)
Sn** tin(IV)
Sn2* tin(ll)
Pb** lead (V)
Pp?* lead(ll)
Hg?* mercury(ll)
Hg,> "™ mercury(l)

*Mercury(l) ions always occur bound together in pair:






= CsF

= cesium fluoride
AlCI3

aluminum chloride
-Mglz

f . = magnesium iodide
| = Rb2O

" rubidium oxide




TABLE 4.2
Common Type Il Cations

e C atidﬁs can form lon Systematic Name Older Name

mnore than one charge et ol e

et ron(l) ferrous
4 Cu! copper(l cupric

X: iron can form 2+ o copper cprus

' E Co™ cobalt{l) cobal

3+ ions Co** cobali(l cobattous

5n'** tin(V) stannic

Sn’* tinfl) stannous

= We use roman numerals pp- el o

to distinguish between Pb* el plmbos

h . Ho?! mercury(l) Meruric
the 10ns Hg,2** mercury() mercurous

*Mercury() ions always occur bound together n pairs to form Hgy".



Nami'_ || Binary lonic
~ Compounds

th e charge on the cation (metal).
pound like a type I ionic

oral that represents the
between the cation and anion.

- Name of cation® f &  (Charge of cation (metal) it Base name of anior
| | | roman numerals in parenthes



ctice

* CoBnr

= cobalt(ll) bromide

= CrCl3

- chromium(11I) chloride
10>

= tin (IV) oxide

= CaClz

* calcium chloride



~ Prefix

~ mono-
! d-

tri-
tetra-

penta-

hexa-

hepta-

octa-

Number
Indicated

1

;i -

g binary compounds

ontain only nonmetals (1=

|1§)

contain only nonmetals

.. l Nonmetals .
L s | B




‘Examples

- TABLE 4.3 _
 Prefixes Used to
dicate Numbers in T
ichemlcal Names
Number = NO
Prefix Indicated -
mono-
) = N20:s
tri- u

tetra-
penta-
hexa-
hepta-
octa-

1
2
3
4
)
6
!
8



tice




Practice

Tetraphosphorus
hexao | ° !J!_

|
Phosph
pentach.
30n

ull B



TABLE 4.4
Names of Common Polyatomic lons
. . lon Name Name
©SE COMPOUNdS [ S . S
. - NH, ammonium carbonate
‘! a m ed J u St I I ke nitrite hydrogen carbonate
: nitrate (oicarbonate is a widely
O r type I I sulfte used common name)
i O n | C sulfate hypoF:hlorrte
hydrogen sulfate chlorie
com p oun d S b ut th e (bisulfate is & widely chlorate
used common name) perchlorate
name of the o s
. ! cyanide permanganate
pO I yatO mi C | O n phosphate dichromate

hydrogen phosphate chromate

mu St b e usSe d . dihydrogen phosphate peroxide




All the rest
are anions
(negative ion).

TABLE 4.4

lon

NH,"
NO,™

Name

Name

ammonium
nitrite
nitrate
sulfite
sulfate

hydrogen sulfate
(bisulfate is a widely
used common name)

hydroxide

cyanide

phosphate

hydrogen phosphate
dihydrogen phosphate

carbonate

hydrogen carbonate
(bicarbonate is a widely
used common name)

hypochlorite
chlorite
chlorate
perchlorate
acefate
permanganate
dichromate
chromate
peroxide




Practice Ca(OH),

TABLE 4.4
Names of Common Polyatomic lons

= NazPOq

lon Name Name

T S = KMnO;

NO,” nitrite hydrogen carbonate
NO;™ nitrate (oicarbonate is a widely
502" sulfite used common name)

S0/ sulfate hypochlorite = CO (CIO4)2

HSO,~  hydrogen sulfate chiorite
(bisulfate is a widely chlorate
used common name) perchlorate

hydroxide acefate - Cu (NOZ) 2

cyanide permanganate
phosphate dichromate
hydrogen phosphate chromate
dihydrogen phosphate peroxide



g | = Na3POq

Names of Common Polyatomic lons

n
lon Name Name
- 3
NH,* ammonium carbonate KMD.OA_L
NO,” nitrite hydrogen carbonate -

NO;™ nitrate (oicarbonate is a widely

80,7 sulfite used common name) a ( )
B0, sulfate hypochlorite CO CIOAL 2

chlorite

HSO, hydrogen sulfate |
(bisulfate is a widely chlorate
used common name) perchlorate - Cu (NO 2) 7
hydroxide acetate
cyanide permanganate |

phosphate dichromate
hydrogen phosphate chromate
dihydrogen phosphate peroxide




Rules for naming acids

loesn’t contain oxygen, then the
d suffix -ic is added to the root
] he element.

"amon does contair oxygen, then the
< -ic or -ous is added to the root name of
3 1_on.
If the anion ends in -ate the suffix —ic is used.
f the anion ends in -ife the suffix —ous is used.

“‘dcid is added to the end of the name.




= H>50s
O «f £y ATt
= HBr
= HI (thisis an I eye)
= H>CO:s
H3PO4

HCN






- péntoxide



KOH

SnO;

HNO3

N20Os

=}




sliapter Questions/Homework




