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Introduction to Physical Science

Big Ideas

Changes in matter are accompanied by changes in energy.
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(Essential Question: Why are changes in matter accompanied by changes in energy?

Concepts:

· Matter exists naturally in 3 states on earth: solid, liquid, and gas.

· Changes in temperature are accompanied by changes in kinetic energy which can result in changes in the states of matter.

· Changes in matter can be chemical, physical, or nuclear.

· According to the law of conservation of mass, a chemical change can be represented by a balanced chemical equation.

· Factors that can affect the rate of a chemical change include temperature, concentration, nature of the reactant, and catalyst.

Competencies:

· Conduct simple and safe, inquiry-based investigations to observe endothermic and exothermic chemical reactions, measure temperature, volume, and mass, and form conclusions based on experimental evidence.

Standards/Eligible Content:
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S11.A.1.1.2, S11.A.1.1.4, S11.A.1.3.1, S11.A.1.3.2
Chemical bonding occurs as a result of attractive forces between particles.
(Essential Question: What factors determine the types of chemical bonds that form between particles?

Concepts:

· All matter can be classified as either a pure substance or a mixture.

· Solutions, suspensions, and colloids are three types of mixtures which contain two or more pure substances that can be separated by physical means.

· Atoms gain, share, or lose electrons to form chemical bonds.

· Ionic bonds result from the transfer of electrons; covalent bonds result from the sharing of electrons.

Competencies:

· Use models to demonstrate understanding of the attractive forces between atoms.

Standards/Eligible Content:

S11.C.1.1.2, S11.C.1.1.3
Periodic trends in the properties of atoms allow for the prediction of physical and chemical properties.
(Essential Question: What patterns in the properties of the elements contribute to the layout of the periodic table?

Concepts:

· All matter is made of atoms, which consist of protons, neutrons, and electrons that are identifiable by location, mass, and charge.

· Elements within the same family on the periodic table have similar chemical properties because of similar atomic structure.

· Electrons occupy various energy levels within the atom, each of which can hold a maximum number of electrons.

· The octet rule guides the formation of chemical bonds because atoms gain, share, or lose electrons to achieve stability.

· Some physical properties that characterize matter include: density, melting point, boiling point, volume, and conductivity.

Competencies:

· Predict physical and chemical properties and interactions of matter using the trends of periodic table.
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Standards/Eligible Content:

S11.A.3.3.1, S11.A.3.3.2, S11.C.1.1.2, S11.C.1.1.4
Forces can act upon an object to change the position, direction, and/or speed of its motion.
(Essential Question: How are the forces acting on an object related to its motion?

Concepts:

· The motion of an object can be described by its position, direction and speed.

· Newton’s three laws of motion can be used to explain and measure the motion of objects.

· Models and graphs can be used to determine the presence or absence of unbalanced forces.

· The property inertia is an object’s resistance to a change in its motion.

· Pushes, pulls, friction, and gravity are forces that can act upon an object to change its position, direction, and/or speed.

· Weight is the result of the earth’s gravitational force acting upon an object’s mass.

Competencies:
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Solve problems of motion and forces by applying knowledge of Newton’s Laws, performing direct and indirect measurements of the motion of objects and forces acting upon objects, and performing graphical analysis of this experimental data.

Standards/Eligible Content

S11.A.1.1.5, S11.A.1.3.1, S11.A.3.2.1, S11.C.3.1.1, S11.C.3.1.2, S11.C.3.1.3
Energy can be transferred between objects and/or can be converted into different forms.
(Essential Question: How is energy transferred between objects and converted into different forms?

Concepts:

· Energy can take many different forms including mechanical, thermal, chemical, and electromagnetic.

· Energy can be transferred thermally, mechanically, electrically or chemically in a system.

· Energy is conserved (Law of conservation of energy).

· Heat energy is transferred between objects or regions by the process of convection, conduction, or radiation.

· Electricity is the result of converting one form of energy into another and the flow of electrons via a conductor.

Competencies:

· Describe sources and forms of energy and explain their transformations.

· Demonstrate understanding of the transfer of energy of waves using lenses, mirrors, and simple musical instruments (string or wind).
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Standards/Eligible Content:

S11.A.1.3.1, S11.A.1.3.2, S11.A.3.3.3, S11.C.2.1.1, S11.C.2.1.3, S11.C.2.1.4, S11.C.3.1.4
Waves carry energy from one location to another without the transfer of matter.
(Essential Question: How do waves transfer energy?
Concepts:

· Sound and light energy are transmitted by waves.

· Waves can be characterized by their velocity, frequency, wavelength, amplitude, and period.

· Mechanical waves can be classified according to their movement, standing or compression, and according to their direction of oscillation, which can be transverse or longitudinal.

· Waves interact with matter by reflection and/or refraction, which can result in changes in wavelength and frequency.
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The Doppler Effect occurs when the frequency of a wave appears to change due to variations in position between the source and the observer.

Competencies:

· Demonstrate understanding of the transfer of energy of waves using lenses, mirrors, and simple musical instruments (string or wind).

Standards/Eligible Content

S11.A.1.3.1, S11.A.1.3.2, S11.A.3.3.3, S11.C.2.1.1, S11.C.2.1.3, S11.C.2.1.4, S11.C.3.1.4
