— pure substances that cannot be decomposed by,
ordinary means to other'substances.

Sodium

* The elements;
their names,

symbols are given
on the

PERIODIC
TABLE

* How many EEEEEER
elements are SRNREED
there?
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Dmitri Mendeleev (1834 - 1907)

* An is the smallest particle of
an element that has the chemical
properties;of the element.

Distance across = 1.8 nanometer (1.8 x 10-° m)

An|atom| consists of a

nucleus

(JAprotensE: i . IEULIGNS))

° zlzcifons in space abou € nucleus.

Elgctron clod
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are

composed of atoms and so can be
decomposed to those atoms.

| compoun
composed of
nicicel (M) (silver)

carbon (C) (black)
nydrogzn (rl) (whitz)

oxygen (O) (red)
nitrogen (N) (blue)

(e & o o

A is the smallest unit of

a compound that retains the chemical
characteristics of the compound.

Composition ofimoleculesisigiven by'a

Chemists are interested in the nature of matter

and how this is related to its atoms and
molecules.
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layer
structure of

reflects

physical
properties.

see

« SYMBOLS to describe these

worlds.

- (gas, liquid, solid)
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->2 H,0(9)

Matter’consistsioffatomsiand molecules)
In motion.

Cl

a .
. L

u

== T yy

easonanly we Unae DOd.
LIQUIDS — have no fixed shape and
may not fill a container completely.
—Not well understood.
GASES — expand to fill their
container.
—Good theoretical understanding.
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* color

» melting and boiling
point

» odor

* boiling of a liquid

* melting of a solid

+ dissolving a solid in a
liquid to give a
homogeneous mixture
— a SOLUTION.

Movie

There’s more?

Obseryations!
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*Burninghydrogen (F5)in
ygeni(O5) gives H,0O.

*Burningfhydrogeni(H5)in
oxygen (O5) givesiH,0.

+ Chemical change or
chemical reaction —
transformation of one or
more atoms or molecules
into one or more different
molecules.

Movie#1  povie #2 Movie #3

obsernvations of
reactions'— changes'in color and
physical state.
* QUANTITATIVE MEASUREMENTS,
- involve numbers.

» Sl units — based on the metric
system
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Length Meter, m

Kilogram, kg

Seconds, s

Temperature Celsius degrees, 'C
kelvins, K

s kilometer (km) ==2ameters (im)

* 1 meter (m) = 2 centimeters (cm)

» 1 nanometer (nm) = 1.0 x 10-° meter

O—H distance =
9.4x10""m

9.4 x10°cm
0.094 nm

Anders Celsius
1701-1744

Lord Kelvin
(William Thomson)

1824-1907
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Fahrenheit Kelvin

Celsius

100 °C 373K

100 K

100°C

Freezing point
of water

0°C 273K

Notice that 1 kelvin degree = 1 degree Celsius

rr L] e {7
] T
Bl ]
=0

250 1 311 K

e HEEZBREREEY &

BioEdEEREYE S

« Generally require temp’s in kelvins

T (K) = T°(C) + 273.15
* Body temp = 37°C + 273 = 310K
+ Liquid nitrogen = -196 °C + 273 =77 K
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