Chapter 11: Matter and its Properties
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Scientific Process Skills Focus

· The student knows that a successful method to explore the natural world is to observe and record, and then analyze and communicate the results.
Lesson 1: What are properties of matter?

I. Elements

a. Elements are basic kinds of matter and few elements are in pure form like gold.

b. Chemical properties of elements tell how a material changes into other materials, which include burning, rusting and photosynthesis

c. Physical properties tell an object’s color, smell, density, texture hardness and can include shiny, bendable and conducts heat.
II. Weight, Mass and Volume

a. Weight is a measure of the pull of gravity on an object.

b. Mass is the amount of matter in an object; the amount of mass in an object affects the weight but mass doesn’t change with gravity. You use a balance to measure the mass of an object.

c. Volume is the amount of space that an object takes up: length × width × height 
III. Properties of Objects and Materials

a. The properties of objects include shape, size and mass; which can change if you do something to it.

b. The properties of materials include density, hardness and attraction to magnets; no matter what you do to the material its properties will stay the same. A gold ring and gold necklace have the same density. As gold is melted it has the same mass.
IV. Density and Buoyancy

a. Density is a measure of the amount of matter in an object and is a physical property of a substance.

b. Density is the same no matter how much of the object is measured using tools like scales to measure the mass and rulers for volume.
c. Find density by dividing mass and volume.

d. Buoyancy is the ability of an object to float or sink in a liquid.

e. An object that has more density than the liquid will sink, and an object less dense than the liquid will float.

f. Different liquids can have different a density and settle in layers.
Lesson 2: How do atoms combine?

I. Atoms

a. The Periodic Table is where all elements are arranged in rows by number of protons and columns of similar properties.

b. Atoms are the smallest particle of an element and have neutrons and protons in the nucleus, and electrons outside.

c. Neutron- NO electrical charge

d. Proton- Positive charge; way atoms are identified

e. Electron- Negative charge

II. Compounds

a. A molecule is the smallest particle of a substance made of combined atoms; molecules can lose electrons, but atoms in molecules share electrons.

b. A compound is matter made up of a combination of elements; H2O-2 atoms of hydrogen, 1 atom of oxygen.
III. Images of Molecules

a. Atoms and molecules are so small that scientists use special technology to make images of atoms and molecules.

IV. Salts

a. Salts form crystals when charged particles arrange themselves in a regular geometric pattern.
b. All salts have at least one kind of metal element and one kind of nonmetal element in them.
c. Table salt is made of sodium, a metal, and chlorine, a gas. Sodium is a soft, silver metal, which can be explosive in water and chlorine by itself is a poisonous gas, but together they make a substance that is safe to eat.
Lesson 3: How do phase changes occur?

I. Solids and Liquids

a. Solids have a definite shape and volume with particles vibrating in place held close together by forces.

b. As temperature rises, solids melt and turn into liquids.

c. Liquids have a definite volume with forces holding particles close but still flowing past each other taking shape of the container.

d. Freezing/Melting Point is the temperature where solids freeze or melt, and is another physical property.

e. You can lower the freezing point of water by adding salt.

f. Materials change size when they change room temperature because the hotter it gets the faster the particles move and spread apart. The cooler it gets the slower the particles move and the less space between them.

II. Gases

a. Gases do not have definite shape or volume and the particles spread far apart.

b. Evaporation is when liquid turns to gas by raising temperature.

c. Condensation is when gas turns to liquid by lowering the temperature, like in clouds or dew.

d. Another physical property is boiling point, temperature when a liquid turns into a gas. Boiling points are the same even if you have different amounts of material.

e. Water in the gas phase is called water vapor, which is different from steam which is what you get when you boil water.

Lesson 4: What are mixtures and solutions?

I. Mixtures

a. In simple mixtures, materials are placed together but can be separated easily because they have different properties and don’t form a bond.

b. Many metals are alloys which are mixtures of elements such as steel (iron and carbon), brass (copper and zinc), bronze (copper and tin)

c. A salad is a mixture.

II. Separating Mixtures

a. You can use materials’ properties to separate simple mixtures like using a magnet to separate iron filings from sand.

b. You can separate sand from water by using a filter.
III. Solutions

a. A solution is a special mixture where substances are spread out evenly and will not settle.

b. Fruit drinks are solutions.

c. A solute is the material that spreads out or dissolves, and a solvent is the material in which the solute dissolves. Sugar in lemonade; sugar is solute water with lemon juice is solvent.

d. Another property is solubility which can be increased by stirring. Solubility is how much solute can be dissolved without changing the temperature.

e. Diluted solution has little solute compared to solvent.

f. Concentrated solution has large amount of solute compared to solvent.

g. Saturated solution contains all the solute that can be dissolved without changing temperature. Diluted solution has little solute compared to solvent.
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