Period: Date:

o Chemistry
o Technical Reading

Y Does it Matter?

EQ: What are matter's characteristics?

Enduring Understandings:
As matter and energy cycle through systems, atoms and
molecules are transformed and recombined in different ways.

Concepts Important to Know and Understand:
Energy stored and released through chemical bonds

Targeted Skills:
e Communication:
¢ Determine purpose
e gather information
¢ Analyze words
o identify context clues

Broad Brush Knowledge:
properties of matter

Core Objectives:
(4) The student knows the characteristics of matter. The
student is expected to:

(A) differentiate between physical and chemical properties

of matter.

Purpose:
technical reading skills.

To gather information about physical/chemical properties of matter and develop

Expert Information:

Good readers do not just run their eyes over the words; they interact with the material, usually

through writing. As you read this selection, do the following:
4 Put a check beside the information you understand

*  Put an asterisk next to things you believe are important

? Put a question mark next to things you do not understand

O Circle key vocabulary words

Underline main ideas

Once you finish the reading, look back at the places you put question marks and ask, what don't I
understand? See if there's a way to help yourself by looking up words, reviewing earlier material, or

asking another person for help.

Most learners absorb more information if they combine writing with their reading. Try making a web

for yourself where you put the word properties in the center and web important details.

Finally, don't be embarrassed to talk aloud to yourself when studying. Orally review the material alone

or with a partner. If you can sum up what you read, chances are you understand it pretty well.

Procedure:

oA W

Read the following passage about physical and chemical properties of matter.
Use the interactive reading notations described in Expert Information.

Use a highlighter to identify important pieces of information as you read.
Answer the questions at the end of the reading passage.

Discuss your answers with a partner. Be able to justify your answers.




Physical and Chemical Properties of Matter

All matter has properties. We recognize a
person by his face, voice, height, fmger'pr‘mfs
DNA, and other factors.
The more properties
identified, the better
we know the person.

In a similar way, matter
has many properties. The two basic types of
properties associated with matter are physical
and chemical.

Physical Properties

Physical properties do not change the chemical
nature of matter. A physical change occurs in
shape, form, or appearance but no new
substance is created. Examples of physical
properties include color, odor, hardness,
texture, luster, volume or size, shape, solubility
(ability o dissolve), molecular polarity
(positively or negatively charged), freezing,
boiling and melting points, taste, magnetism,
density, salinity, absorbency, and many others.
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Solubility and polarity are classified as physical
properties because no new substances are
produced as a result of festing for these
properties.

Classification of Matter

A substance is more easily identified when many
properties have been recognized. Matter is
sorted and classified according to its
properties. For example, the

property of a substance being ( 1Y Copper
metal or nonmetal determines | TS
part of that substance's (At
classification on the periodic table. Copper is a
metallic substance with a shiny, reddish-color,

and a density of 89.2 grams per cubic centimeter.
It is nonmagnetic, and has good electrical
conductivity.

Properties of Water

Properties of water you are familiar with are
transparency, color, melting and freezing
temperatures, solubility, and other factors. There
are other properties with which you may not be as
familiar. When+lectrons are not shared equally in a
polar. This is the situation
dater molecule is neutral as a
nds to be positive and one end
Each end of one water

bgether and create surface tension. This is
whyIf hurts so much to do a "belly buster” off the
high diving board. The water molecules will not
separate easily to allow you to enter the water. A
lot of the energy from your fall is transferred back
to your body. The
sticking together of like
atoms or molecules in
above example is called
cohesion. The sticking ———<%x
together  of unlike?/;’_Tjj(

atoms or molecules is W o—" =
called adhesion, such as

tape sticking to wrapping paper on a package. The
two substances are not alike yet they stick to each
other.

Physical Change

Physical change in matter affects one or more of
the physical properties of a substance. This change
does not alter the nature of the substance. For
example, when you tear a piece of paper into tiny
pieces, you still have paper. It is in a different
shape or form, but it has not changed its chemical



composition. Melting butter to add fto popcorn
at the movies is a physical change in the state
or phase of matter for the butter. Other
examples of physical change are chopping wood,
bending a paper clip, adding ice to

tea. Because a physical change does

not involve changing the chemical

structure of the material, it can

C11,":¢usucllly be changed back easily. If

you mold silly putty intfo a shape

then decide you want to make it something
different, you simply remold it into something
else. The ability to restore something to its
original substance is a characteristic of physical
change. Some processes that produce a physical
change are cutting, grinding, boiling, freezing,

melting, condensing, breaking, separating,
chopping, splitting, mixing, tearing, crushing
and blending.

Chemical properties

Chemical changes deal with reactions of two or
more substances and result in the formation of
new material. Chemical properties change the
chemical nature of matter.  Examples of
chemical properties are heat of combustion,
reactivity with water or other materials, and
pH. For example, copper reacts with nitric acid
to produce brown fumes. In the form of a
compound, copper chloride in the presence of
aluminum, will decompose (break down) into
copper and aluminum chloride. Decomposition of
copper with other chemicals is one of its
chemical properties.

Chemical Change

A chemical change occurs when the composition
of a substance is changed into a new product.
Chemical changes usually occur when fwo or
more substances come in contact with each
other, or when heat is applied. As matter and
energy cycle through the environment, atoms
and molecules are transformed and recombined
in different ways creating new substances. The
. - _“:subs‘rance.s have differerT‘r.

. o properties than the original

material. For instance, iron rusting (iron and oxygen
reacting), or acid fizzing when it comes in contact
with limestone (acid and calcium carbonate reacting)
are examples of chemical changes.

Evidence of Chemical Change

The outcomes, or products, of a chemical reaction

cannot easily be turned back into the original

substances. Once paper is 4
o

burned, it cannot be restored Q

N
to its  original  state. \ ~
Indications of a chemical
change are change in color, 4@

production of gas (bubbles), “

production of a  solid

(precipitate), creation of heat (exothermic
reaction), or cooling (endothermic reaction), light
being given off and production of an odor. Not all
chemical reactions show these indications in any
easily visible way, and these changes do not
necessarily indicate a chemical reaction. These are
only visible evidences of activity that allow us to
infer that a reaction is occurring on a molecular

level.



After reading the passage, answer the following questions.
1. Reread paragraph 2 and use context clues to write your own definition of molecular polarity.

2. Give three physical properties of an orange.
3. In front of each of the following, write a "P" if the characteristic is a physical property and a “C"
if the characteristic is a chemical property.
_____Bitterness Flammability
_____Corrosion Soft
____Solubility Decompose
____ Saltiness Purple

4. Why does it hurt to do a "belly buster"?

5. How are cohesion and adhesion alike?

How are cohesion and adhesion different?

6. How can properties of matter be used to classify matter?
Give an example other than copper.

7.  When sugar is dissolved in hot tea, physical changes occur. Write two physical properties of sugar
that change when dissolved in hot tea.

8. If you were camping in a rainforest for two days, your presence would cause many changes fo the
surroundings. Describe two physical and two chemical changes that could occur as a result of your
experience.
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