Environmental Science

Standard 1:  Science as Inquiry – The student will develop the abilities necessary to do scientific inquiry and develop an understanding of scientific inquiry.


Benchmark 1:  The student will demonstrate the abilities necessary to do scientific


 inquiry.




Indicators:

1. Designs investigations, including developing questions, gathering and analyzing data, and designing and conducting research.  
2. Correctly uses the appropriate technological tools and mathematics in their own scientific investigations.  
3. Actively engages in conducting an inquiry, formulating and revising his or her scientific explanations and models (physical, conceptual, or mathematical) using logic and evidence, and recognizing that potential alternative explanations and models should be considered.  
Standard 2A: Chemistry - The student will develop an understanding of the structure of atoms, compounds, chemical reactions, and the interactions of energy and matter.

Benchmark 1: The student will understand the structure of the atom.

Indicators:

1. Understands a chemical reaction occurs when one or more substances (reactants) react to form a different chemicals substance(s) (products).

2. Understands isotopes are atoms with the same atomic number, but different numbers of neutrons. The nuclei of some atoms are radioactive isotopes that spontaneously decay, releasing radioactive energy.

Benchmark 2: Acids, Bases and salts are three classes of compounds that form ions in water.

Indicators:

1. Students know the properties of acids, bases, and salt solutions.

2. Students know how to use the pH scale to characterize acid and base solutions.

3. Students know how to neutralize acid or base solutions.

4. Students understand the purpose of buffers.

Benchmark 3: Solutions are homogeneous mixtures of two or more subtances.

Indicators:

1. Students understand what solutes and solvents are.

2. Students can describe how temperature, pressure, and surface area can affect the dissolving process.

3. Students know how solutions can be separated by various methods such as chromatography, filtration, distillation, physical, and ect.

Benchmark 4: Energy is exchanged or transformed in all chemical reactions and physical changes of matter.

Indicators:

1. Students know that chemical processes can release (exothermic) or absorb (endothermic) thermal energy.

Benchmark 5: Chemical reaction rates depend on the influence of the reactants.

Indicators:

1. Students will understand the role of catalysts and inhibitors.

2. Students will know how the rate of reaction can be affected by concentration, temperature and pressure.

Benchmark 6: Nuclear processes are those in which an atomic nucleus changes.

Indicators:

1. Students will understand that some natural isotopes are radioactive.

2. Students will understand how the process of nuclear fission can be used for energy and in weaponry.

3. Students will understand the process of nuclear fission.

4. Students will know the three common types of radioactive decay (alpha, beta, and gamma). 

5. Students will understand the damage that radiation can do and how each can be prevented.

6. Students will understand what a half-life is and how it is used in dating items.

Standard 2B: Physics - The student will develop an understanding of the structure of atoms, compounds, chemical reactions, and the interactions of energy and matter.

Benchmark 1: Waves have characteristic properties that do not depend on the type of wave.

Indicators:

1. Waves carry energy from one place to another.

2. Students will be able to identify transverse and longitudinal waves.

3. Students will know that sound is a longitudinal wave whose speed depends on the medium it travels through.

4. Students will be able to identify the types of wave interactions suc as interference (beats), diffraction, refraction, Doppler Effect, and polarization.

5. Light waves can be combines to make other colors.

6. The electromagnetic spectrum is made of various types of waves that have differing wavelengths and energy.

7. Radio waves, light and X-rays are different wavelength bands in the spectrum of electromagnetic waves whose speed in vacuum is approximately 3x108 m/s (186,000 miles/second). 

Benchmark 2: Electric and magnetic phenomena are related and have many practical applications.
Indicators:

1. Identify the types of circuits (AC, DC, series and parallel).

2. How to predict the voltage or current in simple direct current electric circuits constructed from batteries, wires, resistors, and capacitors. 

3. How to solve problems involving Ohm's law. 

4. Any resistive element in a DC circuit dissipates energy which heats the resistor.

5. Students can calculate the power (rate of energy dissipation) in any resistive circuit element by using the formula Power = (potential difference IR) times (current I) = I2R. 

6. The properties of transistors and their role in electric circuits. 

7. Charged particles are sources of electric fields and experience forces due to the electric fields from other charges.

8. Magnetic materials and electric currents (moving electric charges) are sources of magnetic fields and experience forces due to magnetic fields of other sources.

9. How to determine the direction of a magnetic field produced by a current flowing in a straight wire or in a coil. 

10. Changing magnetic fields produce electric fields, thereby inducing currents in nearby conductors. 

11. Students will understand the function of electric generators and motors.

Standard 3:  Life Science – The student will develop an understanding of the cell, molecular basis of heredity, biological evolution, interdependence of organisms, matter, energy, and organization in living systems, and the behavior of organisms.

Benchmark 1: The student will understand the interdependence of organisms and their interaction with the physical environment

Indicators:

1. Understands organisms cooperate and compete in complex, interdependent relationships.

2. Understands human beings live within and impact ecosystems.

3. Humans modify ecosystems due to consumption, technology, and population growth.

4. Humans change ecosystems through intentional and unintentional actions such as pollution and resource consumption.

Standard 4: Earth and Space Science – The student will develop an understanding of energy in the Earth system, geochemical cycles, the formation and organization of the Earth system, the dynamics of the earth/sun/moon system, and the organization and development of the universe.

Benchmark 1: The student will develop an understanding of the sources of energy that power the subsystems and cycles of the dynamic earth: the geosphere, hydrosphere, atmosphere, and biosphere.

Indicators:

1. Understands that constructive and destructive processes dynamically reshape the surface of the Earth.

2. Understands that the ultimate source of atmospheric and oceanic energy comes from the sun. 

3. Energy flow determines global climate and weather which is influenced by geographic features, cloud cover, and the Earth’s rotation.

4. Weather patterns are altered by the seasons.

5. Seasons are created by the orientation of the Earth to the sun, and not by the distance from the sun.

6. Human activity can impact global climate.

7. Earth processes can change global climate.

8. The global climate has changed in the past.

9. The ozone layer filters out UV rays from the sun and protects the biosphere.

10. Students will be able to understand basic weather forecasting.

Standard 5:  Science and Technology – The student will have a variety of educational experiences which involve science and technology.  The student will begin to understand the design process, which includes this general sequence: state the problem, the design, and the solution.  
Benchmark 1:  The student will develop an understanding that technology is applied science.




Indicators:

1. Understands technology is the application of scientific knowledge for functional purposes. 
Standard 6:  Science in Personal Environmental Perspectives – The student will demonstrate personal health and environmental practices.  

Benchmark 1:  The student will develop an understanding of the overall functioning of human systems and their interaction with the environment in order to understand specific mechanisms and processes related to health issues.



Indicators:

1. Understands some chemical and physical hazards and accidents can be avoided through safety education.

Benchmark 2:  The student will understand that human populations use natural resources and influence environmental quality.  



Indicators:

1. Understands natural resources from the lithosphere and ecosystems are required to sustain human populations. 

2. Understands Earth does not have infinite resources. 

Benchmark 4:  The student will understand the effect of natural and human-influenced hazards.



Indicators:

1. Understands that natural processes on the Earth may be hazardous for humans.

2. Understands there is a need to assess potential risk and danger from natural and human-induced hazards.

Benchmark 5: The student will develop an understanding of the relationship between science, technology, and society.



Indicators:

1. Understands progress in science and technology can be affected by social issues and challenges.

Standard 7:  History and Nature of Science – The student will experience some things about scientific inquiry and learn about people from history.

Benchmark 1:  The student will develop an understanding that science is a human endeavor that uses models to describe and explain the physical universe.




Indicators:

1. Demonstrates an understanding of science as both vocation and avocation.

2. Explains how science uses peer review, replication of methods, and norms of honesty. 

3. Recognizes the universality of basic science concepts and the influence of personal and cultural beliefs that embed science in society. 
4. Recognizes that society helps create the ways of thinking (mindsets) required for scientific advances, both toward training scientists and educating a populace to utilize benefits of science (e.g., standards of hygiene, attitudes toward forces of nature, etc.). 

5. Understands there are many issues which involve morals, ethics, values or spiritual beliefs that go beyond what science can explain, but for which solid scientific literacy is useful. 

Benchmark 2:  The student will develop an understanding of the nature of scientific knowledge.



Indicators:

1. Understands scientific knowledge describes and explains the natural world.  Scientific knowledge is provisional and is subject to change as new evidence becomes available. 

2. Understands scientific knowledge begins with empirical observations, which are the data (also called facts or evidence) upon which further scientific knowledge is built. 

3. Understands scientific knowledge consists of hypotheses, inferences, laws, and theories. 

