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SECTION 1.0 — Matter can be described and
organized by its physical and chemical properties

LIQUID

MATTER - Anything
that has mass and
occupies space.
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SECTION 1.1 - Safety In The Science Class

DO
YOU SEE
ANYTHING |

BE GOING
ONIN A
SCIENCE

LAB?
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SECTION 1.1 - Safety In The Science Class

SN

SAFETY HAZARD SYMBOL SyE/

7/

caution

warning

O
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SECTION 1.1 - Safety In The Science Class

THE 7 SAFETY HAZARD SYMBOLS

QL

o0

flammable ' explosive

| |jf#“ :‘ ‘ .-" @
f‘ “\

irritant corrosive biological electrical
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SECTION 1.1 - Safety In
The Science Class

SYMBOLS
Workplace

Hazardous
Materials
Information
System

TIM CRADDOCK - FLVT SCHOOL

Flame over Circle

Flammable
Self-Reactive ORetem
oo Exploding Bomb
Self-Heating
Explosive*

In Contact with Water, Self-Reactlve (severe)

Emits Fl
mits Flammable Gases Organic Peroxide (severe)
Organic Peroxide

Gas Cylinder
Gas Under Pressure

Ve Ry
¢ . + Corrosion

Skull and Crossbones

Acute Toxicity
(fatal or toxic)

Serlous Eye Damage
Skin Corrosion
Corrosive to Metals

8 - Exclamation Mark __

Irritation (skin or eyes)
Skin Sensitization

Acute Toxicity (harmful)
Specific Target Organ
Toxldty

(drowsiness or dizziness,
or respiratory lrritation) |

Hazardous to the
Ozone Layer*

| Biohazardous - S

Blohazardous Infectious
Materlals

Health Hazard - .
Carcinogenicity

Respiratory Sensitization
s B Environment
Specific Target Organ *
Toxicity Aquatic Toxicity

Germ Cell Mutagenlicity
Aspiration Hazard




SECTION 1.2 - Organizing Matter //
/

More energetic

STATES OF MATTER e Hiore enereti /\
There are 4 states Lkt
of matter:
- Solid

- Ligquid
« Gas
 Plasma

As you go from solids, to liquids, to gases, and finally to plasma,
the energy levels of the particles are increasing
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SECTION 1.2 - Organizing Matter

solid melting liquid evaporation  gas
&_/ &-—/
freezing condensation

deposition

PHASE CHANGES: / 4
- MELTING - EVAPORATION - SUBLIMATION

- FREEZING - CONDENSA/TION - DEPOSITION
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SECTION 1.2 - Organizing Matter

Plasma

* Melting
* Freezing
 Condensation
« Evaporation
« Sublimation
Deposition

stem

Solid
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SECTION 1.2 - Organizing Matter

WHATISTATRROPERF?

property characteristic that describes a particular
substance (e.g., colour, lustre, melting point,

crystal shape, solubility, density)

7/
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SECTION 1.2 - Organizing Matter Some Physical Properties

of Matter

e colour

e Justre

: ; * melting point
Physsical Pioperties: e boiling point

A property that describes the S oyl
physical appearance & e malleability

composition of a sulstance e ductility
f e crystal shape

e solubility

e density

e conductivity
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S ECT| O N ] . 2 - ﬁnolting point The melting point of a substance is the temperature at which it changes from a solid to a liquid. \
O o o The melting point of ice is 0°C. At this temperature, it changes into water. Other substances have
rga NIzl ng different melting points. For example, table salt melts at 801°C, and propane melts at —190°C.

Ma’r’rer Boiling point The boiling point of a substance is the temperature at which its liquid phase changes to the gas
phase. At sea level, water’s boiling point is 100°C. Table salt boils at 1413°C, and propane boils
at —42°C.

Hardness Hardness is a substance’s ability to resist being scratched. Hardness is usually measured on the
Mohs’ hardness scale from 1 to 10. The mineral talc is the softest substance on the scale (1).
Diamond is the hardest (10). Figure 1.7 shows the scale.

Malleability A substance that can be pounded or rolled into sheets is said to be malleable. Metals such as
gold and tin are malleable. Aluminum foil is an example of a product made from a malleable

P hYSiC CII substance.

P 0)0)2 r-l-i es Ductility Any solid that can be stretched into a long wire is said to be ductile. The most common example
p of a ductile material is copper.

Crystal shape The shape of a substance’s crystals can help identify it. Silicon crystals, for example, are diamond
shaped. Salt crystals form cubes.

Solubility Solubility is the ability of a substance to be dissolved in another. For example, sugar is soluble in
water, but cooking oil is not.

Density Density is the amount of mass in a given volume of a substance. The density of water is 1 g/mL.
The density of gold is 19 g/cm?3.

Conductivity Conductivity is the ability of a substance to conduct electricity or heat. A substance that conducts
\ electricity or heat is called a conductor. A substance with little or no conductivity is an insulator. /
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SECTION 1.2 - Organizing Matter

Physical Change:
Atchangelintthe
ClCICIIEE O
staterofia
sulbstance thaf
does nol change
the substance’
composition.

'r(" 5
,I ‘,’(J(/ (”(’ .
(60 r(.)" ()'(,"(,,'f ((Ij’ ‘:/,, &%
y ("'U(JO(F,’ 080 0L ,(J,(’

Physical changes R R o
don’t create any new Sy
substances! There is

only a change of
shape or state.
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SECTION 1.2 - Organizing Matter

ical Properties: Chemical Properties of

A description offhow @ Matter —Examples
substancerinteracts with =
other substances suchias
acids. Chemical properties
Il VA o i e oIl l| ® reaction with water

a chemical change e behaviour in air
OCCUIS.

reaction with acids

ability to burn

o1 e reaction to heat
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SECTION 1.2 - Organizing Matter

CluestforrChemicaliChanges

( Evidence of Chemical Change Example \
Change in colour When bleach is added to the dye on a denim jacket,
a noticeable colour change occurs.
Change in odour When a match is struck, the substances in the match
head react and give off a distinctive odour.
Formation of a solid or gas When vinegar (a liquid) is added to baking soda
(a solid), carbon dioxide gas is formed.
Q&lease or absorption of heat energy | When gasoline burns in a car engine, heat is released/
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SECTION 1.2 - — TR
Organizing Matter ( 1]

Variable composition?
P \ Yes

No {
( Pure Substan@ [ Mixture l

Separable into simpler
No ‘ substances? \ Yes No

( élefnent ‘J { Cémpo;d_ ]] {Heterogene;@
¥

Uniform throughout?
niform throughou vass

!

A\ SUOSIEIRICE
mcaderuproffonly:
one typer of
matter. Elements
& Compounds
are both good
examples of o

pure substances. COMPOUNDS | HETEROGENEOUS HOMOGENEOUS

Mixtures are a Hydrogen, Gold, Water Mixtures where Mixtures that

. . Oxygen, Nitrogen, Carbon Dioxide
combination of silver, Sodium, Sugar you can f:learly appear to look
Argon, Helium Acetic Acid see the different like one

pure substances.

components substance
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Methane




SECTION 1.2 - Types of Mixtures p.103

ELEMENTS - PUrie SUeoSiCINEEs

An element is a material that cannot be broken down into any simpler
substance. Elements are the basic building blocks for all compounds.
Later in this unit, you will learn how elements are organized into a
periodic table according to their properties. Each element has its own
symbol. For example, hydrogen is H, carbon is C, and oxygen is O.




SECTION 1.2 - Types of Mixtures p.103

ELEMENTS - Pure SulosicneeEs

Lithium

11/Mg

19/ Ca
o

37 Sr é ‘39 Zr

Strontium Yitrium

56.;‘. Hf
@ MmN
EXN T\
BN

88 > 2% I3 ) Rf
Ao &
CRCX 3
B 8L | Turciodum | oweum | sewouem |

La 57 Ce 58 ‘l 59|Nd

90/Pa £

20[sc_  21[Ti

m

40 Nb 41/Mo 42|Tc % 43|Ru

-

Technetium

74|Re

Rubidium
Cs 55 Ba

Niobium

75/0s

‘A‘ 104|Db ‘;‘ 105 Sg 4 106 Bh

hium Samarium

91U % 5 92Np ‘;‘ 93|Pu 4

Plutonium

Ac ‘3‘ 89/Th ﬁ‘

Thorium
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44/ Rh

67 Cd 481 I
Rutt um Rhc m Palladium

76|Ir

62 Eu

94/Am ‘3‘

27/Ni 28/Cu 29 Zn

ii I ! 30 Ga

45 Pd 46|Ag 49 Sn 50 Sb 51|Te

Q

¢ 84/At % 85Rn ‘a‘ 86

Antimony

77|Pt 78|Au 79| Hg

% €

[

10|Rg 4% 111 Uub‘;‘ 112|Uut % 113[Uug ¢ 114] Uup

“as

Darmstadtium
65 Dy

115 Uuh‘;‘ 116 Uus ‘a‘ 117 Uuo

e

Ununpentium

Meitnerium Ununtrium Ununquadium Ununhexium

70/Lu

Ununoctium

63|Gd 64 Tb

sl =

QSCm‘x‘ 96/Bk ‘;‘ o7/cf % 98|Es %

f

Curium Fermium Mendelevium



SECTION 1.2 - Types of Mixtures p.103

COMPOUNDS - PUi@ SUoSICnNEES

When two or more elements combine chemically—that is, in specific,
fixed proportions—they form a compound. When the elements
hydrogen and oxygen are combined in specific proportions, they form
the compound water. Carbon and oxygen chemically combined form
the compound carbon dioxide, the gas that is used to create the “fizz”
in carbonated drinks. Later in this unit, you will learn that compounds

have chemical names and formulas. For example, water is H,O and
carbon dioxide is CO,,.
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SECTION 1.2 - Types of Mixtures p.103

ELEMENTS vs COMPOUNDS

hydrogen oxygen nitrogen chlorine

H,0O NO, CO,
mtrogen oxude water nitrogen dioxide carbon dioxide
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SECTION 1.2 - Types of Pure Substances p.102

WHATISTATMIXTUR E?

mixture combination of pure substances; unlike a
compound, the components of a mixture do not

combine chemically and are not always in the

same ratio
/ |
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IEEREENEEUS WARIUIES

mechanical mixture heterogeneous mixture;
mixture in which the different substances that
make up the mixture are visible
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SECTION 1.2 - Types of Mixtures p.103

HeomegenousFMixtUre's /

solution homogeneous mixture; mixture of two or
more pure substances that looks like one
substance
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SECTION 1.2 - Types of Mixtures p.103

HemogenoWwssMixiUre's
SAPlEs el Selulens

Type of Solution I Example
Solid dissolved in liquid sugar in hot coffee
Liquid dissolved in liquid | acetic acid in water (to create white vinegar)
Gas dissolved in liquid carbon dioxide gas in water (to create carbonated pop)
Gas dissolved in gas oxygen and smaller amounts of other gases in nitrogen
(in the atmosphere)
@Iid dissolved in solid copper in silver (to create sterling silver) /
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HeomogenousiMixiure's

suspension cloudy mixture in which tiny particles
of one substance are held within another, and the
particles can be separated out




SECTION 1.2 - Types of Mixtures p.103

ERECIEREUS MPAVFES

colloid cloudy mixture in which tiny particles of
one substance are held within another and
particles cannot be separated out from the other
substance

HIWNC RADDOCK = FLVISCHOO)L



SECTION 1.2 - Types of Mixtures p.103

Pure substances Mixtures

d -El_‘e-imjenté' Compounds

Mechanical Solutions ] Suspensions Colloids
mixtures |
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SECTION 1.3 - Observing Changes in Matter pg.105 BE==

Physical Change:
Atchangelintthe
ClCICIIEE O
staterofia
sulbstance thaf
does nol change
the substance’
composition.

Physical changes

don’t create any new
substances! There is
only a change of
shape or state.
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SECTION 1.3 - Observing Changes in Matter pg.105

Chemical Properties of

Matter—E |
A description of how e aner—Ltxdmples

sulbstance withiother * reaction with acids
Ve te[aleSI VI iNCeieIelek ] ® ability to burn
Chemical properties are
only observable when a
chemical change occurs.

reaction with water

e behaviour in air
reaction to heat
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SECTION 1.3 - Observing Changes in Matter pg.105

CluestiorChemicalChange’s

Evidence of Chemical Change Example \
Change in colour When bleach is added to the dye on a denim jacket,
a noticeable colour change occurs.

Change in odour When a match is struck, the substances in the match
head react and give off a distinctive odour.

Formation of a solid or gas When vinegar (a liquid) is added to baking soda
(a solid), carbon dioxide gas is formed.

@Iease or absorption of heat energy | When gasoline burns in a car engine, heat is releasedj
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SECTION 1.3 — Controlling Changes In
Matter To Meet Human Needs pg. 108

WHATISFANERE EZ ENDIRYIINIGE

In the freeze-drying process, the food is first frozen to convert the
water content in the food to ice. The frozen food is then put in a pressure
chamber and the pressure is reduced until the ice sublimes (changes from

a solid to a gas). The result is that about 98% of the water in the original
food item is removed. This leaves a food that is about 10% its original

mass and that, once packaged, doesn’t have to be refrigerated. When it’s
time to eat, all you do is stir in hot water!
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SECTION 2.0 - An understanding of the nature of matter has
developed through observations over time.

Blelifelg Thomson Rutherford Bohr Chadwick Modern

1808 1897 1911 1913 1932 Present
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SECTION 2.1 - Stone Age Chemists pg.113

@ SIERIE /AE)E

The first chemists lived before 8000 B.C. in an area now called the Middle
East. This period is known as the Stone Age because humans used only
simple stone tools at the time. Metals had not been discovered.

Figure 2.1 Humans in the
Stone Age could make
only simple stone and
bone tools like these.
Stone Age people
improved their lives when
they discovered how to
start and control fires.
They used fire mainly for
cooking and warmth.
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SECTION 2.1 - Stone Age Chemists pg.113

@ SehE ACE

Once these first chemists learned how to start and control fire, they
learned how to change a range of substances to their advantage. For
example, they could cook their food, fire-harden mud bricks to strengthen
them, and make tougher tools. Eventually this ability to control fire led to
the production of glass and ceramic material.
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SECTION 2.1 - Early Interest In Metals & Liquid Matter pg.114

Between 6000 B.c. and 1000 B.cC.,
early chemists investigated only
materials that had a high value to
humans. Many of these materials
were metals, such as gold and
copper. Gold became highly
valued because of its properties.
s [t had attractive colour and lustre,
¥ and it didn’t tarnish. Its softness
made it easy to shape into
detailed designs, form into wire,
and beat into sheets. Because it is
so soft, however, gold could not

be used for tools or weapons.
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SECTION 2.1 - Early Interest In Metals & Liquid Matter pg.114 Co P P E R

Copper became valuable because it could be used to make pots, coins,
tools, and jewellery. It was early chemists asking questions that led to an
understanding of copper’s properties and how the material could be
controlled. A piece of natural, untreated copper is brittle—that is, it breaks
easily. In that state, therefore, it isn’t a useful material for making things.
However, when copper is heated, it becomes very useful because it can be
rolled into sheets or stretched into long wires.
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SECTION 2.1 - Early Interest In Metals & Liquid Matter pg.114

Copper & Tin make BRONZE

Later expemmentlng w1th

S A _ I AR BN R R R s L]

copper (about 4500 B.C.) led 0 tle creation of a hard, strong material
known as bronze, which is produced when copper and tin are heated
together.

TIM CRADDOCK - FLVT SCHOOL




SECTION 2.1 - Early Interest In Metals & Liquid Matter pg.115

Around 1200 B.C., a group of people in the Middle East
called Hittites discovered how to extract iron from rocks and
turn it into a useful material. The Iron Age began. Eventually,
people learned to combine iron with carbon to produce an even
harder material—steel. Steel meant sharper blades could be
fashioned for hunting and stronger armour could be built to

protect soldiers in battle.
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SECTION 2.1 - Emerging Ideas About
The Composition of Matter pg.116

Democritus (400 B.C.)

Demeciitustiaughiiheai
every: materialiweas made
ulp oft aldifferent type of
Atomosiwihiclhn
means indivisible was the
smallest form of matter.
He claimed that mixing
different types of atomos
would create new
mCI'l'eriC”S. TIM CRADDOCK - FLVT SCHOOL




SECTION 2.1 - Emerging Ideas About
The Composition of Matter pg.116

Aristotle (350 B.C.)

Democritus
(400 B.C.)
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ANehemisis

For the next 2000 years after Democritus’s time, experiments with matter
were mainly carried out by alchemists, people who were part magician,
part scientist. (The word “alchemy” comes from the Arabic word al-
kimiya, which translates as “the chemist.”) Today, the study of alchemy
would be called a pseudo-science (an activity that is not a real science
because it includes the use of magic). Alchemists believed that it should

be possible to change metals into gold. They were not interested in
understanding the nature of matter.




SECTION 2.1 - From Alchemy To Chemistry pg.116 Aﬂ@h@mﬁgﬁg

Even though they weren’t real scientists, alchemists performed some
of the first chemistry experiments. In doing so, they invented many useful
tools that we still use in labs today, such as beakers and filters. They also
made practical discoveries. For example, the Arab alchemist al-Razi
discovered what we now call plaster of Paris—a material that today S
doctors still use to hold broken bones in place until they heal.

A /A .
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