Integrated Physical Science Syllabus

Antelope Valley Union High School District

Correlated to the California State Science Content Standards

The following curriculum and syllabus is provided as the minimum standard for students in the AVUHSD’s Integrated Physical Science course. Students will be held accountable for all of the standards listed. The sections are to be covered in the following order:



1st Semester


2nd Semester


Science Process Skills

Physics



Chemistry


Earth Sciences

Teachers should be through the teaching of “Matter” in the chemistry section by the end of the first quarter, finish the chemistry section by the end of the first semester, through “Waves” by the end of third quarter, and completed with all standards by the end of the year. The investigation and experimentation section includes those standards that should be covered with students through classroom activities and discussions while teaching the other standards during the school year. The correlation of the AVUHSD standards to the California State Content Standards are in parenthesis.

Investigation and Experimentation

· Use appropriate tools and technology (IE1a)

· Identify sources of unavoidable error (IE1b)

· Identify reasons for inconsistent results (IE1c)

· Formulate explanations with logic and evidence (IE1d)

· Understand uses and limits of scientific models (IE1g)

· Locations, sequences, time intervals, characteristics of natural phenomena (IE1i)

· Statistical variability and the need for controlled tests (IE1j)

· Cumulative nature of scientific evidence (IE1k)

· Combine and apply concepts from multiple science areas (IE1l)

· Investigate science-based societal issues (IE1m)

· Identify when observation does not agree with accepted scientific theory (IE1n)

Additionally, students will be provided with all formulas necessary to solve problems on district tests. Too many students at the ninth grade level have not had enough algebra to successfully manipulate the formulas to solve for the unknown. Therefore, students will not be required to manipulate the formulas; they will be provided with a list of formulas written in all versions. To correctly solve problems using the formulas listed in this curriculum, students must only recognize the appropriate formula and plug the numbers in the appropriate places.

SCIENCE PROCESS SKILLS (AV-S)

1. Students measure the length, mass, volume, and density of an object.

2. Students know the units of the metric system and can convert between them.

3. Students identify the correct metric unit to describe an object’s mass, length, or volume.

4. Students review the mathematical concepts of significant figures (be able to ID how many sig. figures in a number), ratios, scientific notation, order of operations, and rounding.

5. Students use a variety of methods for presenting data including charts and graphs. (IE1a)

6. Students identify and implement the skills and methods used by scientists to solve problems. (IE1a)

7. Students know how a hypothesis differs from a theory. (IE1f)

8. Students design an experiment and identify possible sources of error. (IE1b, IE1c)

9. Students know how to work safely in the laboratory environment.

CHEMISTRY (AV-C)

Matter
1. Students define the kinetic theory.

2. Students know each of the four phases of matter.

3. Students understand gaseous diffusion. (C4b)

4. Students know the relationships between pressure, temperature, and volume in a gas. (C4c) 

5. Students know that plasma is an ionized gas. (P5i)

6. Students know that energy is absorbed or released during a phase change. (C7c)

7. Students know the differences between physical and chemical properties.

       
Atomic and Molecular Structure
8. Students relate the position of an element in the periodic table to its atomic number and mass. (C1a)

9. Students define isotopes and recognize that some are naturally radioactive. (C11c)

10. Students identify the metals, semimetals, and non-metals. (C1b)

11. Students identify the alkali metals, alkaline earth metals, transition metals, and halogens. (C1c)

12. Students use the periodic table to determine the number of valence electrons for elements 1-20. (C1d)

13. Students know the nucleus is much smaller than the atom but contains most of its mass. (C1e)

      
Chemical Bonding and Reactions
14. Students differentiate between covalent, metallic, and ionic bonds. (C2a)

15. Students draw Lewis dot diagrams of elements. (C2e)

16. Students understand the structures of large molecules such as polymers. (C10a)

17. Students define rate of reaction in terms of reactants and products. (C8a)

18. Students know that reaction rates depend on concentration, temperature, and pressure. (C8b)

19. Students know that a catalyst affects reaction rates. (C8c)

20. Students recognize whether an equation is balanced. (C3a)

21. Students differentiate between exothermic and endothermic reactions. (C7b)

22. Students know that energy is needed to initiate a chemical reaction. 

        
Acids and Bases and Solutions
23. Students know the properties of acids, bases, and salt solutions. (C5a)

24. Students know that on the pH scale 0-7 is acidic, 7 is neutral, and 7-14 is basic. (C5d)

25. Students define solute and solvent. (C6a)

26. Students describe the dissolving process at the molecular level. (C6b)

27. Students know temperature, pressure, and surface area affect the dissolving process. (C6c)

28. Students understand percent solution using the terms parts per billion and parts per million. (C6d)

       
Nuclear Processes
29. Students know nuclear forces overcome the electromagnetic repulsion of like charges and hold atoms together. (C11a)

30. Students know nuclear reactions release more energy than chemical reactions because mass is converted to energy as defined by e=mc2. (C11b)

31. Students differentiate between alpha, beta, and gamma particles and know the effects of radiation. (C11d, C11e)

PHYSICS (AV-P)

Motion and Forces

1. Students solve problems of constant and average speed. (P1a)

2. Students know how balanced forces apply to Newton’s 1st Law. (P1b)

3. Students know Newton’s 2nd Law apply as F=ma. (P1c)

4. Students know Newton’s 3rd Law and apply it to everyday situations. (P1d)

5. Students know the universal law of gravitation and how gravity affects objects on earth. (P1e)

6. Students know that a perpendicular force applied to an object changes its direction but not its speed. (P1f)

7. Students know that a force must be present for objects to travel in a circular motion.  (P1g)

Conservation of Energy and Momentum
8. Students solve for kinetic energy. (P2a)

9. Students solve for gravitational potential energy. (P2b)

10. Students solve problems of conservation of energy in simple systems (i.e. a falling object). (P2c)

11. Students define and calculate momentum as p=mv. (P2d)

12. Students know that momentum is conserved and that it is conserved separately from energy. (P2e)

13. Students know that an unbalanced force causes a change in momentum. (P2f)

Heat and Thermodynamics
14. Students know that thermal energy is related to atomic and molecular motion, as defined by the Kinetic Theory. (P3c)

15. Students know how absolute zero, the lowest temperature possible, is related to molecular motion. (C4f)

16. Students convert between Celsius and Kelvin. (P4e)

17. Students define temperature and heat flow in molecular terms. (C7a)

18. Students know that energy transfers between systems through heat flow and work. (P3a)

19. Students relate the first law of thermodynamics to heat engines. (P3b)

20. Students broadly understand the concept of entropy as the measure of disorder in a system and that most processes decrease the order in a system. (P3d,P3e)

21. Students solve problems related to specific heat. (C7d)

Waves
22. Students know that waves carry energy. (P4a)

23. Students identify transverse and longitudinal waves. (P4b)

24. Students solve for wavelength, frequency, and wave speed. (P4c)

25. Students know that sound is a longitudinal wave and that its speed depends on the medium being traveled through. (P4d)

26. Students know radio waves, light, and X-rays are at different frequencies on the electromagnetic spectrum and that they all travel at 300,000 km/s. (P4e)

27. Students identify the properties of waves including interference, diffraction, refraction, and the Doppler Effect. (P4f)

Electric and Magnetic Phenomena
28. Students predict voltage or current in simple DC electrical circuits made of batteries, wires, resistors, and capacitors. (P5a)

29. Students solve problems using Ohm’s Law. (P5b)

30. Students know that resistive elements dissipate energy, which heats the resistor, and solve for power in a resistive circuit element using P=VI. (P5c)

31. Students know that charged particles are sources of electrical fields. (P5e)

32. Students know the source of a magnetic field can include magnetic materials or electrical currents. (P5f)

33. Students determine the direction of a magnetic field. (P5g)

34. Students understand how current can be generated through electromagnetic induction. (P5h)

EARTH SCIENCES (AV-E)

Earth’s Place in the Universe
1. Students know how the sun and the inner and outer planets formed and the characteristics that make them different. (E1a)

2. Students know the evidence for the nebular theory and that the currently accepted age of the universe is 4.6 billion years. (E1b)

3. Students contrast early earth with present earth. (E1c)

4. Students know the evidence that supports the planets being closer than the stars. (E1d)

5. Students know the processes and characteristics of the sun. (E1e)

6. Students know the effects of asteroid impacts. (E1f)

7. Students know the characteristics of the Milky Way and our solar system’s place in it. (E2a)

8. Students know that galaxies are composed of billions of stars. (E2b)

9. Students know that all elements heavier than lithium were formed in stars. (E2c)

10. Students know the life cycles of stars and that we use telescopes to obtain this information. (E2d)

Energy in the Earth System
11. Students recognize that all energy comes from the sun. (E4a)

12. Students know that uneven heating of the earth’s surface causes oceanic and atmospheric circulation currents. (E5a)

13. Students know the relationship between earth’s rotation and the motion of oceanic and atmospheric currents as described by the Coriolis effect. (E5b)

Structure and Composition of Atmosphere
14. Students know the structure and composition of atmosphere. (E8a)

15. Students know how the earth’s atmosphere evolved and how these developments have affected climate over time. (E8b,E6c)

16. Students know the characteristics and role of the ozone layer. (E8c)

17. Students know the processes that cause the greenhouse effect and how this effect is related to global warming. (E4c)

Dynamic Earth Processes
18. Students read and interpret topographical maps. (IE1h)

19. Students know the evidence for plate tectonics including magnetic anomalies and sea-floor topography and age. (E3a)

20. Students know the three types of plate boundaries and the characteristics of each. (E3b)

21. Students know the properties of rocks are based on the conditions in which they formed. (E3c)

22. Students know the processes of earthquakes and how their intensity and magnitude are measured. (E3d)

23. Students know the three types of volcanoes and how the materials that form each determine its structure. (E3e)

California Geology
24. Students know the important economic natural resources in California and how they are related to California’s geology. (E9a)

25. Students read and interpret geologic maps related to California’s natural resources. (IE1h)

26. Students know the principal natural hazards in California and their geologic basis. (E9b)

27. Students understand the significance of water issues in California and know the sources of fresh water in California. (E9c)

