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Science Curriculum
“The important thing is to not stop questioning” TC \l1 "
-Albert Einstein

PHILOSOPHY TC \l2 "
The goal of the Hamilton School District Science Curriculum is to help all students, as learners and future citizens become scientifically literate. Scientific literacy includes being familiar with and respecting the natural world. Literacy is also becoming aware of some of the important ways in which technology, mathematics, and the sciences depend upon one another. 

To foster a strong sense of stewardship and appreciation of the rich environment of the Bitterroot Valley, when possible the District will utilize our local resources to further enhance the curriculum.  Some examples of our local resources include; our own schoolyard habitats, local parks, Teller Wildlife Refuge, Bitterroot River, Como Lake, Lee Metcalf National Wildlife Refuge, and the Bitterroot National Forest.

Hamilton School District is also fortunate to be located near two nationally recognized scientific research facilities: Corixa Corporation, and Rocky Mountain Laboratory (NIH), as well as the University of Montana.  The District has fostered a partnership with both labs and will continue to utilize their scientists and resources whenever possible. 

It is our belief that learning in science depends on actively doing science. Opportunities for inquiry and experimentation should arise within a well-planned curriculum in the domains of science. Each domain of science has its particular approach and area of concern. However, students need to understand that much of the scientific work done in the world draws on multiple disciplines. 

Science is a creative process resulting in the formation of theories verified by directed observations.  These theories are challengeable and changeable.  Although science as a body of knowledge is ever changing, the processes of science are constant.  In scientific procedure, a question is identified, pertinent data is gathered, hypothesis is formulated, experiments are performed, the results are interpreted, and conclusions are drawn.

Skills learned in science education are applicable to a wide range of personal and societal topics and issues that will confront students throughout the remainder of their lives.  

 TC \l2 "
Recommendations
It is recommended at the Primary and Elementary school levels that science be presented throughout various disciplines and/or through thematic units. Themes should be taught in extended blocks of time.  For example, a unit in science would be presented over a three-week period.  

The practice of alternating science and social studies every other day at the elementary levels  not recommended.

It is recommended at the Middle School level that science be required for a full year at all grade levels, 6, 7, 8.

It is recommended at the High School level that three years of science be required.

It is recommended in the elementary and middle school levels that science be taught in thematic units in order to gain more depth in the subject.  Reasons for incorporating thematic units include the following:

Internet Use-students engage with experts and other parties interested in a particular theme; virtual field trips; accessing current information; and the use of technology.

Inquiry- student driven topics; students have active roles and direct their own learning; accommodates different learning styles and multiple intelligences; promotes social and emotional development in students.

Authentic Tasks-develops the ability to solve problems and develop new problem solving strategies; investigate relevant topics;  and apply learning in meaningful “real world” contexts.

Cooperative Learning- encourages the development of communication skills; supports peer monitoring and peer mentoring; facilitates working in teams, and allows for heterogeneous groups.

Subject Integration- shows how all subjects are intertwined.

It is recommended that teachers utilize the wealth of information and resources from Corixa Corporation and Rocky Mountain Laboratory whenever possible.

DEFINITIONS
STANDARDS: Indicate what all students should know, understand and be able to do in Science.  The standards are written across the K-12 grade levels.

BENCHMARKS: Define what all students should know, understand and be able to do along a developmental continuum focused at three points - the end of grade 5, the end of grade 8 and grade 12.

SKILLS AND KNOWLEDGE: Define what all students should know, understand and be able to do at each grade level. 


HAMILTON STANDARDS FOR SCIENCE
SCIENCE CONTENT STANDARD 1
Students design, conduct, evaluate and communicate scientific investigations.

SCIENCE CONTENT STANDARD 2:
Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems

SCIENCE CONTENT STANDARD 3
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

SCIENCE CONTENT STANDARD 4
Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.

SCIENCE CONTENT STANDARD 5
Students understand how scientific knowledge and technological developments impact society.

SCIENCE CONTENT STANDARD 6
Students understand historical developments in science and technology. 

SCIENCE

STANDARDS AND BENCHMARKS

GRADES K-5

Content Standard 1

Students design, conduct, evaluate and communicate scientific investigations.

Benchmarks: By the end of 5th grade students will
$ 
be given a testable question, plan, design ,and safely conduct a scientific investigation with identified variable.

$ 

select and accurately use appropriate tools to measure (in SI units), process and analyze results of a basic scientific investigation.

$ 

represent, communicate and provide supporting evidence of scientific investigations.

$ 

describe relationships among parts of a familiar system (e.g., digestive system, simple machines) and identify and record changes and patterns of changes in the system.

$ 

construct models that illustrate simple concepts and compare those models to what they represent

$ 

communicate results from a controlled experiment and are reproducible.

Content Standard 2:
Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.

Benchmarks: By the end of 5th grade students will

$ 

examine, describe, compare and classify tangible objects in terms of common physical properties.

$ 

create mixtures and separate them based on different properties (e.g., salt and sand, iron filings and soil, oil and water).

$ 

model and explain that matter exists as solids, liquids and gases and can change from one form to another.

$ 

identify and predict what changes and what remains unchanged when matter experiences an external influence.

$ 

identify, build, and describe mechanical systems (e.g., simple and complex machines).

$ 

describe the basic characteristics of light, heat, magnetism  and sound

Content Standard 3:
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

Benchmarks: By the end of 5th grade students will

$ 

identify that plants and animals have structures and systems, which serve different functions.

$ 

identify and describe basic requirements of energy needed and nutritional needs for each human body system

$ 

develop models that trace the life cycles of different plants and animals and discuss how they differ from species to species.

$ 

explain cause and effect relationships in living systems and nonliving components within ecosystems.

$ 

create and use a classification system to group a variety of plants and animals according to their similarities and differences.

Content Standard 4:
Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.

Benchmarks: By the end of 5th grade students will

$ 

describe and give examples of Earth’s changing features.

$ 

describe the physical properties of Earth’s basic materials (including soil, rocks, water and gases).

$ 

investigate fossils and make inferences about life and environment long ago.

$ 

observe and describe local weather and demonstrate how weather conditions are measured.

$ 

identify seasons and explain the difference between weather and climate.

$ 

describe objects in the sky and explain that light and heat comes from a star called the Sun

Content Standard 5:
Students understand how scientific knowledge and technological developments impact society.
Benchmarks: By the end of 5th grade students will

$ 

give examples of how people use science and technology.

$ 

model scientific collaboration by sharing and communicating ideas and solutions in a variety of cooperative settings.

$ 

use current scientific knowledge to make inferences and propose solutions for local environmental problems (recycling, waste management).

$ 

identify a scientific or technological innovation that benefits the community.

.Content Standard 6:
Students understand historical developments in science and technology.
Benchmarks: By the end of 5th grade students will

$ 

give historical examples of scientific and technological contributions to society.

$ 

describe how scientific inquiry has produced much knowledge about the world..





KINDERGARTEN
Science Content Standard 1:
Students design, conduct, evaluate and communicate scientific investigations.

Skills and Knowledge:
Students will:


1.1
demonstrate curiosity and openness to new ideas in science.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Content Standard 2:
Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.

Skills and Knowledge:
Students will:

2.1
identify senses and describe how people use them.

2.2
describe and group objects based on their color, shape, texture, size.

2.3
collect, organize and analyze relevant data.


use simple graphs, charts, tables and other medium to summarize observations.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Content Standard 3:
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.
Skills and Knowledge:
Students will:


3.1
practice good safety habits

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Content Standard 4:
Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.
Skills and Knowledge:
Students will:


4.1
give examples of how they can positively and negatively affect their school environment

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Content Standard 5:
Students understand how scientific knowledge and technological developments impact society.
Skills and Knowledge:
Students will:


5.1
demonstrates curiosity and openness to new ideas in science.


5.2
participate in simple experiments in an effort to answer a question.


5.3
understand that experiments are part of the nature of science.


5.4
practice good safety habits.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:





Content Standard 6:
Students understand historical developments in science and technology.
Skills and Knowledge:
Students will:


6.1
give examples of how they can positively and negatively affect their school environment

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Grade 1

Science Content Standard 1:
Students design, conduct, evaluate and communicate scientific investigations.

Skills and Knowledge:
Students will:
 


1.1
demonstrate curiosity and openness to new ideas in science.

1.2
cooperate with other students to find answers and solve problems.

1.3
seek information and ask questions about natural phenomena.

1.4
rely on data, facts and observations when seeking a conclusion.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 2:
Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.
Skills and Knowledge:

Students will:

2.1
identify senses and describe how people use them.

2.2
utilize observations in decision making and problem solving.

2.3
describe and group objects based on their color, shape, texture, size.

2.4
sequence events according to their order of occurrence.

2.5
collect, organize and analyze relevant data and use simple graphs, charts, tables and other medium.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 3:
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

Skills and Knowledge:
Students will:  

3.1
give examples of cycles in natural systems.

3.2
give examples of similarities and differences evident in natural phenomena and organisms

3.3
understand that models represent the real object.

3.4
practice good safety habits.

3.5
specify potentially hazardous situations in school and home.

3.6
make decisions related to personal health, nutrition and lifestyles based on knowledge of science and health concepts.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 4:
Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.

Skills and Knowledge:
Students will:


4.1
give examples of how they can positively and negatively affect their school environment.


4.2
identify ways that the balance in the environment is affected by human use.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 5:
Students understand how scientific knowledge and technological developments impact society.
Skills and Knowledge:
Students will:

5.1
demonstrate curiosity & openness to new ideas in science.

5.2
cooperate with other students to find answers and solve problems.

5.3
seek information and asks questions about natural phenomena.

5.4
rely on data, facts and observations when seeking a conclusion.

5.5
differentiate between man-made and natural objects.

5.6
participate in simple experiments in an effort to answer a question.

5.7
understands that experiments are part of the nature of science.

5.8
practice good safety habits.

5.9
specify potentially hazardous situations in school and home.

5.10
make decisions related to personal health, nutrition and lifestyles based on knowledge of science and health concepts.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 6:
Students understand historical developments in science and technology.
Skills and Knowledge:
Students will:

6.1
give examples of how they can positively and negatively affect their school environment.

6.2
identify ways that the balance in the environment is affected by human use.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:


GRADE 2

Science Content Standard 1:
Students design, conduct, evaluate and communicate scientific investigations.

Skills and Knowledge:

Students will:
1.1
demonstrate curiosity and openness to new ideas in science.
1.2
cooperate with other students to find answers and solve problems.

1.3
seek information and ask questions about natural phenomena.

1.4
rely on data, facts and observations when seeking a conclusion.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 2:
Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.

Skills and Knowledge:

Students will:

2.1
develop critical, creative and integrated thinking skills through science experiences.
2.2
identify senses and describe how people use them.

2.3
utilize observations in decision making and problem solving.

2.4
describe and group objects based on their color, shape, texture, size.

2.5
sequence events according to their order of occurrence.

2.6
use simple graphs charts, tables and other mediums to summarize observation and collect,. organize and analyze relevant data.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 3:
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

Skills and Knowledge:
Students will:

3.1
give examples of cycles in natural systems.

3.2
search for and identify valid cause and effect relationships in the natural world.

3.3
give examples of similarities and differences evident in natural phenomena and organisms.

3.4
recognize that there is a relationship between an organism’s structure and its function.

3.5
understand that models represent the real object.


3.6
practice good safety habits.

3.7
specify potentially hazardous situations in school and home.

3.8
make decisions related to personal health, nutrition and lifestyles based on knowledge of science and health concepts.

3.9
use scientific processes in solving problems that occur in everyday life.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 4:
Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.

Skills and Knowledge:
Students will:

4.1
give examples of how they can positively and negatively affect their school environment.

4.2
identify ways that the balance in the environment is affected by human use.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 5:
Students understand how scientific knowledge and technological developments impact society.
Skills and Knowledge:
Students will:

5.1
develop critical, creative and integrated thinking skills through science experiences 

5.2
cooperate with other students to find answers and solve problems.

5.3
seek information and asks questions about natural phenomena.

5.4
rely on data, facts and observations when seeking a conclusion.

5.5
differentiate between man-made and natural objects.

5.6
participate in simple experiments in an effort to answer a question.


5.7
use science methods and experiences to explain observations and solve problems

5.8
understands that experiments are part of the nature of science.


5.9
recognize that ethics are a part of the scientific endeavor 

5.10
practice good safety habits.

5.11
specify potentially hazardous situations in school and home.

5.12
make decisions related to personal health, nutrition and lifestyles based on knowledge of science and health concepts.
5.13
use scientific processes in solving problems that occur in everyday life.
Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 6:
Students understand historical developments in science and technology.
Skills and Knowledge:
Students will:

6.1
live examples of how they can positively and negatively affect their school environment.

6.2
recognize that science and technology have been applied to solve human problems.

6.3
identify ways that the balance in the environment is affected by human use.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:



GRADE 3

Science Content Standard 1:
Students design, conduct, evaluate and communicate scientific investigations.
Skills and Knowledge:

Students will:

1.1
demonstrate curiosity and openness to new ideas in science.

1.2
approach scientific experiences with self-confidence.

1.3
recognize that questioning is a normal part of science.

1.4
utilize reasoning in decision making and problem solving.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 2:
Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.

Skills and Knowledge:
Students will:

2.1
develop critical, creative and integrated thinking skills through science experiences.
2.2
judge the benefits and effects of implementing new technology.

2.3
identify senses and describe how people use them.

2.4
utilize observations in decision making and problem solving.

2.5
describe and group objects based on their color, shape, texture, size.


2.6
differentiate between actual observation and personal interpretations.

2.7
sequence events according to their order of occurrence.

2.8
collect, organize and analyze relevant data and use simple graphs charts, tables and other mediums to summarize observations.

2.9
use past observations to predict future events.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 3:
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

Skills and Knowledge:
Students will:

3.1
give examples of cycles in natural systems.


3.2
create conceptual, physical or math models to describe or explain science concepts or systems.

3.3
search for and identify valid cause and effect relationships in the natural world.

3.4
give examples of similarities and differences evident in natural phenomena and organisms.

3.5
recognize that there is a relationship between an organism’s structure and its function.

3.6
understand that models represent the real object.


3.7
recognize controlled variables in an experiment.

3.8
practice good safety habits.

3.9
specify potentially hazardous situations in school and home.

3.10
make decisions related to personal health, nutrition and lifestyles based on knowledge of science and health concepts.

3.11
use science principals to design an experiment.

3.12
understand that science and technology can affect individual life styles.

3.13    make decisions related to personal health, nutrition and lifestyles based on knowledge            of  science  and health concepts.

3.14
use scientific processes in solving problems that occur in everyday life.

3.15
recognize that scientific knowledge, thinking processes and skills are used in a variety of careers.

3.16
identify ways that diseases spread and their affect upon society.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 4:
Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.

Skills and Knowledge:
Students will:

4.1
give examples of how they can positively and negatively affect their school environment.

4.2
recognize that science and technology have been applied to solve human problems.

4.3
identify ways that the balance in the environment is affected by human use.

4.4
develop an awareness of the impact of humans on the environment

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 5:
Students understand how scientific knowledge and technological developments impact society.
Skills and Knowledge:
Students will:

5.1
demonstrate curiosity & openness to new ideas in science.

5.2
approach scientific experiences with self-confidence.

5.3
cooperate with other students to find answers and solve problems.

5.4
recognize that questioning is a normal part of science.

5.5
utilize reasoning in decision making and problem solving.

5.6
seek information and ask questions about natural phenomena.

5.7
rely on data, facts and observations when seeking a collusion.

5.8
differentiate between man-made and natural objects.

5.9
participate in simple experiments in an effort to answer a question.

5.10
use science methods and experiences to explain observations and solve problems.

5.11
understands that experiments are part of the nature of science.

5.12begin to recognize that science can be: durable, changeable, sometimes incomplete, developed 5.13
over time and cumulative

5.14
recognize that ethics are a part of the scientific enterprise.

5.15
begin to recognize that technological solutions can be changed/modified/limited by: design constraints, risk factors, and economic considerations.

5.16
practice good safety habits.

5.17
specify potentially hazardous situations in school and home.

5.18
understand that science and technology can affect individual life styles.

5.19
make decisions related to personal health, nutrition and lifestyles based on knowledge of science and health concepts.

5.20
recognize that scientific knowledge, thinking processes and skills are used in a great variety of careers.

5.21
identify ways that diseases spread and their affect upon society.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 6:
Students understand historical developments in science and technology.
Skills and Knowledge:
Students will:


6.1
give examples of how they can positively and negatively affect their school environment.


6.2
recognize that science and technology have been applied to solve human problems.


6.3
identify ways that the balance in the environment is affected by human use.


6.4
develop an awareness of the impact of humans on the environment..

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:


GRADE 4

Science Content Standard 1:
Students design, conduct, evaluate and communicate scientific investigations.
Skills and Knowledge:
Students will:

1.1
approach scientific experiences with self-confidence.

1.2
cooperate with other students to find answers and solve problems.

1.3
recognize that questioning is a normal part of science.

1.4
utilize reasoning in decision making and problem solving.

1.5
seek information and asks questions about natural phenomena.

1.6
rely on data, facts and observations when seeking a conclusion.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 2:
Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.

Skills and Knowledge:
Students will:

2.1
develop critical, creative and integrated thinking skills through science experiences.
2.2
judge the benefits and effects of implementing new technology.

2.3
identify senses and describe how people use them.

2.4
utilize observations in decision making and problem solving.

2.5
describe and group objects based on their color, shape, texture, size.


2.6
differentiate between actual observation and personal interpretations.

2.7
sequence events according to their order of occurrence.

2.8
collect, organize and analyze relevant data and use simple graphs charts, tables and other mediums to summarize observations

2.9
use past observations to predict future events

2.10
generate and state logical predictions

2.11
formulate questions that can be answered by an investigations or an experiment

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 3:
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

Skills and Knowledge:
Students will:

3.1
give examples of cycles in natural systems.

3.2
create conceptual, physical or math models to describe or explain science concepts or systems.

3.3
search for and identify valid cause and effect relationships in the natural world.

3.4
give examples of similarities and differences evident in natural phenomena and organisms.

3.5
recognize that there is a relationship between an organism’s structure and its function.

3.6
understand that models represent the real object.

3.7
recognize variables in an experiment.

3.8
recognize controlled variables in an experiment.

3.9
practice good safety habits.

3.10
specify potentially hazardous situations in school and home.

3.11
use science principles to design and experiment.

3.12
understand that science and technology can affect individual life styles.

3.13
make decisions related to personal health, nutrition and lifestyles, based on knowledge of science and health concepts

3.14
use scientific processes in solving problems that occur in everyday life.

3.15
recognize that scientific knowledge, thinking processes that skills are used in a great variety of careers.

3.16
identify ways that diseases spread and their affect upon society.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 4:
Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.

Skills and Knowledge:
Students will:

4.1
give examples of how they can positively and negatively affect their school environment.

4.2
recognize that science and technology have been applied to solve human problems.

4.3
identify ways that the balance in the environment is affected by human use.

4.4
develop an awareness of the impact of humans on the environment

4.5
develop an awareness of the global or local impact of science and technology on ecological systems as being complex and not always predictable.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 5:
Students understand how scientific knowledge and technological developments impact society.
Skills and Knowledge:
Students will:

5.1
demonstrate curiosity & openness to new ideas in science.

5.2
approach scientific experiences with self-confidence.

5.3
cooperate with other students to find answers and solve problems.

5.4
recognize that questioning is a normal part of science.

5.5
utilize reasoning in decision making and problem solving.

5.6
seek information and ask questions about natural phenomena.

5.7
rely on data, facts and observations when seeking a collusion.

5.8
differentiate between man-made and natural objects.

5.9
participate in simple experiments in an effort to answer a question.

5.10
use science methods and experiences to explain observations and solve problems.

5.11
understands that experiments are part of the nature of science.

5.12
begin to recognize that science can be: durable, changeable, sometimes incomplete, developed over time and cumulative

5.13
recognize that ethics are a part of the scientific enterprise.

5.14
begin to recognize that technological solutions can be changed/modified/limited by: design constraints, risk factors, and economic considerations

5.15
practice good safety habits

5.16
specify potentially hazardous situations in school and home.

5.17
use science principles to design and experiment.

5.18
understand that science and technology can affect individual life styles

5.19
make decisions related to personal health, nutrition and lifestyles based on knowledge of science and health concepts.

5.20
make decisions related to personal health, nutrition and lifestyles based on knowledge of science and health concepts.

5.21
use scientific processes in solving problems that occur in everyday life.

5.22
recognize that scientific knowledge, thinking processes and skills are used in a great variety of careers.

5.23
identify ways that diseases spread and their affect upon society.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 6:
Students understand historical developments in science and technology.
Skills and Knowledge:
Students will:

6.1
give examples of how they can positively and negatively affect their school environment.

6.2
recognize that science and technology have been applied to solve human problems.

6.3
identify ways that the balance in the environment is affected by human use.

6.4
develop an awareness of the impact of humans on the environment.

6.5
develop an awareness of the global or local impact of science and technology on ecological systems as being complex and not always predictable.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:


GRADE 5

Science Content Standard 1:
Students design, conduct, evaluate and communicate scientific investigations.

Skills and Knowledge:
Students will:


1.1
demonstrate curiosity & openness to new  ideas in science.


1.2
approach scientific experiences with self-confidence.


1.3
cooperate with other students to find answers and solve problems.


1.4
recognize that questioning is a normal part of science.


1.5
utilize reasoning in decision making and problem solving.


1.6
seek information and asks questions about natural phenomena.


1.7
rely on data, facts and observations when seeking a conclusion.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 2:
Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.

Skills and Knowledge:
Students will:

2.1
develop critical, creative and integrated thinking skills through science experiences.
2.2
judge the benefits and effects of implementing new technology
2.3
identify senses and describe how people use them.

2.4
utilize observations in decision making and problem solving

2.5
describe and group objects based on their color, shape, texture, size


2.6
differentiate between actual observation and personal interpretations

2.7
sequence events according to their order of occurrence.

2.8
collect, organize and analyze relevant data and use simple graphs charts, tables and other mediums to summarize observations

2.9
use past observations to predict future events

2.10
generate and state logical predictions

2.11
demonstrate the ability to set-up and conduct an experiment

2.12
formulate questions that can be answered by an investigations or an experiment

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 3:
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

Skills and Knowledge:
Students will:

3.1
give examples of cycles in natural systems.

3.2
create conceptual, physical or math models to describe or explain science concepts or systems.

3.3
search for and identify valid cause and effect relationships in the natural world.

3.4
give examples of similarities and differences evident in natural phenomena and organisms.

3.5
recognize that there is a relationship between an organism’s structure and its function.

3.6
understand that models represent the real object.

3.7
recognize variables in an experiment.

3.8
recognize controlled variables in an experiment.


3.9
describe different interactions of matter and energy that determine the nature of the environment.

3.10
practice good safety habits.

3.11
specify potentially hazardous situations in school and home.

3.12
use science principles to design and experiment.

3.13
understand that science and technology can affect individual life styles.

3.14
make decisions related to personal health, nutrition and lifestyles, based on knowledge of science and health concepts

3.15
use scientific processes in solving problems that occur in everyday life.

3.16
recognize that scientific knowledge, thinking processes that skills are used in a great variety of careers.

3.17
identify ways that diseases spread and their affect upon society.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 4:
Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.

Skills and Knowledge:
Students will:

4.1
give examples of how they can positively and negatively affect their school environment.

4.2
recognize that science and technology have been applied to solve human problems.

4.3
identify ways that the balance in the environment is affected by human use.

4.4
develop an awareness of the impact of humans on the environment

4.5
develop an awareness of the global or local impact of science and technology on ecological systems as being complex and not always predictable.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 5:
Students understand how scientific knowledge and technological developments impact society.
Skills and Knowledge:
Students will:

5.1
demonstrate curiosity & openness to new ideas in science.

5.2
approach scientific experiences with self-confidence.

5.3
cooperate with other students to find answers and solve problems.

5.4
recognize that questioning is a normal part of science.

5.5
utilize reasoning in decision making and problem solving.

5.6
seek information and ask questions about natural phenomena.

5.7
rely on data, facts and observations when seeking a collusion.

5.8
differentiate between man-made and natural objects.

5.9
participate in simple experiments in an effort to answer a question.

5.10
use science methods and experiences to explain observations and solve problems.

5.11
understands that experiments are part of the nature of science.

5.12
begin to recognize that science can be: durable, changeable, sometimes incomplete, developed over time and cumulative

5.13
recognize that ethics are a part of the scientific enterprise.

5.14
begin to recognize that technological solutions can be changed/modified/limited by: design constraints, risk factors, and economic considerations

5.15
practice good safety habits

5.16
specify potentially hazardous situations in school and home.

5.17
use science principles to design and experiment.

5.18
understand that science and technology can affect individual life styles

5.19
make decisions related to personal health, nutrition and lifestyles based on knowledge of science and health concepts.

5.20
make decisions related to personal health, nutrition and lifestyles based on knowledge of science and health concepts.

5.21
use scientific processes in solving problems that occur in everyday life.

5.22
recognize that scientific knowledge, thinking processes and skills are used in a great variety of careers.

5.23
identify ways that diseases spread and their affect upon society.

Related Units:

Language and Terminology:

Technology Integration:

Teacher’s Notes:

Science Content Standard 6:
Students understand historical developments in science and technology.
Skills and Knowledge:

Students will:

6.1
give examples of how they can positively and negatively affect their school environment.

6.2
recognize that science and technology have been applied to solve human problems.

6.3
identify ways that the balance in the environment is affected by human use.

6.4
develop an awareness of the impact of humans on the environment.

6.5
develop an awareness of the global or local impact of science and technology on ecological systems as being complex and not always predictable.

Related Units:
Language and Terminology:

Technology Integration:

Teacher’s Notes:
STANDARDS

AND 

BENCHMARKS

GRADE 6 - 8

Content Standard 1:

Students design, conduct, evaluate and communicate scientific investigations.

Benchmarks:

$ 
Identify a question, formulate a hypothesis, control and manipulate variables, devise and safely conduct experiments, predict outcomes and compare and analyze results.

$ 

Communicate and defend results of investigations; question results of investigations if different from predicted.

$ 

Create models to illustrate scientific concepts and use the model to predict change (e.g., computer simulation, a stream table, graphic representation.)

$ 

Select and accurately use appropriate equipment and technology to measure (in SI units), gather, process and analyze data from scientific investigation.

Content Standard 2:
Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.

Benchmarks:
$ 

Examine, describe, compare and classify objects and substances based on common and physical properties and simple chemical equations.

$ 

Classify, describe and model matter in terms of elements, compounds, mixtures, atoms and molecules.

$ 

Model and explain that states of matter, solids, liquids and gases, are dependent upon the quantity of energy present in the system.

$ 

Define energy and compare and contrast the characteristics of light, heat, motion, magnetism, electricity, sound, and mechanical waves.

Science Content Standard 3:

Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how loving organisms interact with each other and their environment.
Benchmarks:     
$ 

Compare the structure and function of prokaryotic cells (bacteria) and eukaryotic cells (plant, animal, etc.).

$ 

Explain how organisms and systems of organisms obtain and use energy resources to maintain stable conditions and how they respond to stimuli (e.g., photosynthesis, respiration).

$ 

Communicate the differences in the reproductive processes of a variety of plants and animals using the principles of genetic modeling (e.g., Punet squares).

Science Content Standard 4:

Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.

Benchmarks:      
$ 

Describe the water cycle, the composition and structure of the atmosphere, and the impact of oceans on large-scale weather patterns.

$ 

Describe and model the motion and tilt of Earth in relation to the Sun, and explain the concept of day, night, seasons, year.

$ 

Describe the Earth, Moon, planets and other objects in space in terms of size, structure, and movement in relation to the Sun.

Science Content Standard 5:

Students understand how scientific knowledge and technological developments impact society.

Benchmarks:    

$ 

Identify the specific fields of scientific endeavor and related occupations within those fields.

$ 

Model collaborative problem solving and give examples of how scientific knowledge is shared, critiques, and scrutinized by other scientists and the public.

$ 

Investigate local problems and/or issues and propose solutions or products that address a need, which considers variables (e.g., environmental risks).

$ 

Apply scientific knowledge and process skills to understand issues and everyday events.

Science Content Standard 6:

Students understand historical developments in science and technology.

Benchmarks:
$ 

Trace developments that demonstrate scientific knowledge is subject to change as new evidence becomes available.

$ 

 Identify major milestones in science that have impacted science, technology and society.


Grade 6
Content Standard 1:

Students design, conduct, evaluate and communicate scientific investigations.

Skills and Knowledge:

Students will:


     1.1
Approach scientific experiences with self-confidence.


     1.2
Recognize that questioning is a normal part of science.



Utilize reasoning in decision-making and problem solving.


1.4
Seek information and ask questions about natural phenomena.


1.5
Participate in simple experiments I an effort to answer a question.


1.6
Use scientific methods and experiences to explain observations and solve problems.


1.7
Understand that experiments are part of the nature of science.


1.8
Recognize variables in an experiment.


1.9
Recognize controlled variables in an experiment.


1.10
Use simple charts, graphs, tables, and other mediums to summarize observations.


1.11
Collect organize and analyze relevant data.


1.12
Understand that models represent the real world


1.13
Use past observations to predict future events.


1.14
Generate and state logical predications.


1.15
Demonstrate the ability to set up and conduct an experiment.


1.16
Formulate questions that can be answered by an investigation or an experiment.


1.17
Develop critical, creative, and integrated thinking skills through science experiences.


1.18
Identify senses and how they are used in scientific observations.


1.19
Utilize observations in decision-making and problem solving.


1.20
Differentiate between actual observations and personal interpretations. 


1.21
Sequence procedures/events/observations according to their order of occurrence.


1.22
Practice good safety habits.


1.23
Specify potentially hazardous situations in the science lab and in nature.


1.24
Use science principles to design an experiment
Related Units:

$ 
Science Fair

$ 

Paper Towel Testing

$ 

Vitamin C Testing

$ 

Pendulum Experiments

$ 

Chemical Reactions

$ 

Bubble-Ology

Language and Terminology:      

$ 
Problem

$ 
Hypothesis

$ 
Materials 

$ 
Procedures

$ 
Controls

$ 
Variables

$ 
Analysis

$ 
Conclusion

Technology Integration:

$ 
Research on the internet

$ 
Web page design for publishing science fair projects

$ 
Library research tools

Teacher’s Notes:

Science Content Standard 2:

Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.

Skills and Knowledge:

Students will:              

$ 

Give examples of cycles in natural systems.

$ 

Create conceptual, physical, or math models to describe or explain science concepts or systems.

$ 

Describe different interactions of matter and energy that determine the nature of the environment.

Related Units:       

$ 

Science Fair

$ 

Introduction to Chemistry

$ 

Chemical Reactions

$ 

Color and Light

$ 

Color Analyzers

$ 

Sound

Language and Terminology:

$ 
Potential Hydrogen (pH)

$ 
Acid, Base, Neutral

$ 
Alkaline

$ 
Solid, Liquid, Gas, Plasma

$ 
Matter

$ 
Atomic Number

$ 
Atomic Mass

$ 
Molecules

$ 
Elements

$ 
Chemical Compounds

$ 
Wavelength, Crest, Trough Technology Integration:

$ 
Apple Works Drawing Program to create visualization of chemical compounds

Teacher’s Notes:
Content Standard 3:

Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how loving organisms interact with each other and their environment.

Skills and Knowledge:

Students will:

3.1
Define and delineate the parts of natural systems.

3.2
Recognize that there is a relationship between an organism’s structure and its function.

3.3
Identify ways that diseases spread and their affect upon society.

3.4
Give examples of similarities and differences evident in natural phenomena and organisms.

Related Units:      
$ 
Cells and Microbes

$ 
DNA Staining

Language and Terminology:       
$ 
Cell Wall

$ 
Cell Membrane

$ 
Mitochondria

$ 
Nucleus

$ 
Cytoplasm

$ 
Chlorophyll

$ 
Chloroplasts

$ 
Osmosis

$ 
Mitosis

$ 
Cell respiration

$ 
Photosynthesis

Technology Integration:  
$ 
Research on the internet

$ 
Computer microscopes

Teacher’s Notes:
Content Standard 4:

Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.
Skills and Knowledge:

Students will:   

4.1
Demonstrates curiosity & openness to new ideas in science.

4.2
Explain phenomena using scientific concepts.

4.3
Recognize that science can be: durable, changeable, sometimes incomplete, developed over time and cumulative.

Related Units:     
$ 
Rocketry

$ 
Atmosphere and weather patterns

$ 
Earth, Moon, and Stars

$ 
Astronomy/Solar System

Language and Terminology:

$ 
Troposphere, Stratosphere, Ionosphere

$ 
Stratus, Cumulus, and Nimbus Clouds

$ 
Tilt, Axis, Rotation, Revolution

$ 
Lift, Altimeter, Aerodynamics

Technology Integration:    
$ 
Mars or The Moon Web Quest

$ 
Persuasive PowerPoint Presentations (Travel Agencies)

$ 
Library research tools

Teacher’s Notes:
Content Standard 5:  
Students understand how scientific knowledge and technological developments impact society.

Skills and Knowledge:

Students will:


5.1
Cooperate with other students to find answers and solve problems.


5.2
Recognize that ethics are part of the scientific enterprise.


5.3
Use scientific processes in solving problems that occur in everyday life.


5.4
Recognize that scientific knowledge, thinking processes and skills are used in a great variety of careers.


5.5
Give examples of how they can positively and negatively affect their environment.


5.6
Identify ways that balance in the environment is affected by human use.


5.7
Evaluate the impact of humans on the environment.

Related Units:      
$ 
Science Fair

$ 
Acid Rain

$ 
Global Warming and the Greenhouse Effect

$ 
Introduction to Science and Scientists

Language and Terminology:      
$ 
Acids, Bases, Neutral

$ 
Potential Hydrogen (pH)

$ 
Indicator

$ 
Litmus

$ 
Biology, Chemistry, Ecology, Physics

Technology Integration:    
$ 
Library research tools

Teacher’s Notes:

Content Standard 6:
Students understand historical developments in science and technology.

Skills & Knowledge
Students will:

6.1
Recognize that technological solutions can be : changes/modified/limited by: design constraints, risk factors, trade-offs, and economic considerations.


6.2
Recognize that science and technology have been applied to solve human problems.


6.3
Understand that science and technology can affect individual lifestyles.


6.4
Recognize that science can be: durable, changeable, sometimes incomplete, developed over time and cumulative.

Related Units:   
$ 
Science Fair

$ 
Introduction to Science and Scientists

$ 
Astronomy/Solar System

$ 
Cells and Microbes

Language and Terminology:     
$ 
History

$ 
Scientific Discovery

Technology Integration:     
$ 
Research on the internet

$ 
Web page design for publishing science fair projects

$ 
Library research tools

Teacher’s Notes:

7TH GRADE

Content Standard 1 TC \l1 "
Students design, conduct, evaluate and communicate scientific investigations.
Skills and Knowledge:

Students will:

1.1
design an experiment and follow the scientific method examples - science fair.

1.2
accurately make models of abstract scientific concepts that are too smato see.  Example - genetics, molecules.

1.3
accurately use metric ruler, graduated cylinder, balance, etc.

1.4
defend a position with facts and unbiased information with spoken and written work.

1.5
rely on data, observations when seeking a conclusion.

1.6
understand how systems in science are often in cycles.  Examples - water, nitrogen, and carbon cycle.
Content Standard 2 TC \l2 "
Students demonstrate knowledge of properties, forms, changes and interaction of physical and chemical systems.

Skills and Knowledge:
Students will:


2.1
Describe different interactions of matter and energy that determines their nature of the environment.


2.2
Understand the following terms- acceleration, speed, and velocity



2.3
Describe simple machines and mechanical advantage.

Content Standard 3
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.
Skills and Knowledge:
Students will:

3.1
know the ecological principles and how they are affected and altered by man.

3.2
know the organelles and their functions for an n animal cell and plant cell.

3.3
Explain the unbalanced equations fro photosynthesis and respiration.

3.4
Complete 4X4 punnet squares identifying the genotypes and phenotypes.

3.5
Use a dichotomous key to identify local plants.  Understand the scientific classification system from kingdom to species.
Content Standard 4
Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.

Skills and Knowledge:
Students will:

4.1
Know cycles in natural systems such as nitrogen, carbon, and water.

Content Standard 5
Students understand how scientific knowledge and technological developments impact society.
Skills and Knowledge:
Students will:

5.1
exchange ideas, information, and questions while recognizing the perspectives of others.

5.2
study macro invertebrates in the bitterroot river to look at pollution issues.

5.3
apply scientific knowledge and process skills to understand issues and everyday events.

5.4
students will read newspapers and magazines to report to class on scientific issues in their community. (Current events)

5.5
survey scientific careers available, education required, schooling, job demand through career days, and guest speakers.
Content Standard 6
Students understand historical development in science and technology. 

Skills and Knowledge:     

6.1
understand the scientific process and development of theories.  

6.2
 recognize that science can be changeable, sometimes incomplete and developed over time.

6.3
will look at times lines for major developments in the history of the circulatory system.
8th GRADE

Content Standard 1
Students design, conduct, evaluate and communicate scientific investigations.

Skills and Knowledge:    


1.1
Students will learn basic lab safety and the proper use of lab materials.


1.2
Students will use appropriate terminology and laboratory techniques to identify and describe major rock forming minerals.


1.3
Students will describe how the formation of surface structural features relates to the internal nature of the earth and Plate Tectonics theory.

            Science Content Standard 2
           Students demonstrate knowledge of properties, forms, changes and interaction of physical and chemical systems.

           Skills and Knowledge:       

2.1
Students will study the foundations of Earth Science by learning basic chemistry- atoms, molecules, compounds and how they relate to earth materials.


2.2
Students will investigate the Earth’s Internal Processes such as plate tectonics, earthquakes, and volcanoes.

2.3
Students will describe the physical and chemical properties of seawater and how they effect living systems.


2.4
Define energy and compare and contrast the characteristics of light, heat, motion, magnetism, electricity, sound and mechanical waves.
2.5
Students will describe the relationship between the earth and magnetism by studying the earth’s magnetic poles.


2.6
Students will use appropriate terminology and laboratory techniques to identify minerals, igneous rocks, sedimentary rocks, and metamorphic rocks.


2.7
Students will explore the facts and issues surrounding mineral mining and resources.

CONTENT STANDARD 3  
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

Skills and Knowledge:    
3.1
Students will demonstrate how earth science relates to careers, personal uses and societal needs.

3.2
Students will relate energy sources with natural earth process.
3.3
Students will relate the processes of weathering, erosion, and deposition to soil building and the movement of water, both on the surface and underground.

3.4
Students will describe the cause and effect of waves, tides, and ocean currents.

CONTENT STANDARD 4
Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.
Skills and Knowledge:

4.1
Students will describe glaciers and their effect on the land especially in Montana


4.2
Students will relate sediment deposition in the oceans and on land with global and local geology.


4.3
Students will explore water systems looking at stream patterns and groundwater formation.


4.4
Students will study the composition and properties of minerals.


4.5
Students will know the rock cycle.


4.6
Students will differentiate between igneous, sedimentary, and metamorphic rocks and identify them.


4.7
Students will look at maps and other resources to discuss local geology.


4.8
Students will relate the movement of air to wind systems and patterns.


4.9
Students will discuss the local aquifer and Glacial Lake Missoula.


4.10
Students will describe oceans using appropriate terminology including: origins, composition, currents, waves, shorelines, tides and life forms.


4.11
Students will link weather patterns and forecasting to oceanography.

CONTENT STANDARD 5
Students understand how scientific knowledge and technological developments impact society.

Skills and knowledge:
5.1
Students will demonstrate how earth science relates to careers, personal uses and societal needs.



5.2
Students will be given the opportunity to participate in science competition such as science fair and science Olympiad.


5.3
Students will research, discuss and debate current event topics related to Earth Science issues.

CONTENT STANDARD 6
Students understand historical development in science and technology.

Skills and Knowledge:

6.1
Students will question the earth’s internal processes looking at plate tectonics and its history, clues, and the final proof.


6.2
Students will study volcanoes learning the types, locations and the case studies of major eruptions in history.


6.3
Students will study earthquakes learning the causes, effects, and case studies of major quakes.
BASIC LIFE SCIENCE

            Life Science will emphasize a fundamental understanding of change, cycles, patterns, and relationships in the living world.  Students build on basic principals related to these concepts by exploring the cellular organization and the classification of organisms; the dynamic relationships among organisms, populations, communities and ecosystems; and change as a result of the transmission of genetic information from generation to generation.  This course is similar to Biology but is designed for students with learning or other disabilities that result in comprehension limitations.  Content and assignments accommodations may be made to meet student reads.

CONTENT STANDARD 1 

Students design, conduct, evaluate and communicate scientific investigations.

Benchmark 1
$ 

question conclusions with insufficient supporting evidence, and recognize that the results of a scientific investigation are always open to revision by further experiments.

$ 


analyze and apply the concepts of change and equilibrium in a variety of systems (e.g., geochemical systems, global climate).

$ 


identify a testable question, formulate a hypothesis based on prior scientific knowledge, identify dependent and independent variables, safely conduct the experiment, collect and analyze data.

$ 


select appropriate means for representing, communicating, and defending results of investigations and scientific and technological arguments using appropriate mathematical analysis and graphical representation.

$ 


compare observations of the real world to observations of a constructed model.

$ 


investigate and evaluate science studies and identify strength and weaknesses in experimental design

CONTENT STANDARD 3
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

Benchmark 3
$ 

investigate and use appropriate technology to demonstrate that all cells have common features as well as differences that determine function and they are composed of common building blocks (e.g. proteins, carbohydrates, nucleic acids, lipids).

$ 


describe and explain the complex processes involved in energy use in cell maintenance, growth, repair and development.

$ 


model the structure of DNA, protein synthesis, and the molecular basis of heredity and how it contributes to the diversity of life.

$ 


predict and model the interaction of biotic and abiotic factors, which limit populations (natural selection), and contributed to the change of a species over time (evolution).

$ 


apply a biological classification scheme to infer and discuss the degree of species, divergence using local ecosystems.

CONTENT STANDARD 5
Students understand how scientific knowledge and technological developments impact society.

Benchmark 5
$ 

identify and describe key factors (technology, competitiveness, world events, et.) That affect the development and acceptance of scientific thought.

$ 


model the ongoing, collaborative scientific process of gathering and evaluation information (e.g., assess evidence for and against theories, look for patterns, devise and retest different models).

$ 


analyze benefits, limitations, costs, consequences, and ethics involved in using scientific and technological innovations to make reasoned decisions.

$ 


give examples of scientific innovation challenging commonly held perceptions.

CONTENT STANDARD 6
Students understand historical developments in science and technology.

Benchmark 6
$ 

give examples of scientific discoveries and describe the interrelationship between technological advances and scientific understanding.

$ 


analyze and illustrate the historical impact of scientific and technological advances.

SKILLS AND KNOWLEDGE
BASIC LIFE SCIENCE
1. 

The student will plan and conduct investigations in which data are organized into tables showing repeated trials and mean.  Key concepts include

$ 

data are organized into tables showing repeated trials and means;

$ 


variables are defined;

$ 


SI (metric units are used;

$ 


criteria are established for evaluating a prediction;

$ 


models are constructed to illustrate and explain phenomena;

$ 


sources of experimental error are identified;

$ 


variables are controlled to test hypotheses and trials are repeated;

$ 


continuous line graphs are constructed, interpreted, and used to make predictions; and

$ 


interpretations from the same set of data are evaluated and defended.

2. 
The student will investigate and understand that all living things are composed of cells.  Key concepts include

$ 


cell structure and organelles (cell membrane, cell wall, cytoplasm, vacuole, mitochondrion, endoplasmic reticulum, nucleus and chloroplast);

$ 


similarities and differences between plant and animal cells;

$ 


development of cell theory; and

$ 


cell division (mitosis and meiosis).

3. 

The student will investigate and understand that living things show patterns of cellular organization.  Key concepts include

$ 


cells, tissues, organs, and systems; and

$ 


functions and processes of cells, tissues, organs, and systems (respiration, removal of wastes, growth, reproduction, digestion, and cellular transport).

4. 

The student will investigate and understand that the basic needs of organisms must be met in order to carry out life processes.  Key concepts include

$ 


plant needs (light and energy sources, water, gases, nutrients);

$ 


animal needs (food, water, gases, shelter, space); and

$ 


factors that influence life processes.

5. 

The student will investigate and understand classification of organisms.  Key concepts include

$ 


differences in number, color, size, shape, and texture of external and internal structures; and

$ 


variation in method of locomotion, obtaining nourishment, and reproduction.

6. 

The student will investigate and understand the basic physical and chemical processes of photosynthesis and its importance to plant and animal life.  Key concepts include

$ 


energy transfer between sunlight and chlorophyll;

$ 


transformation of water and carbon dioxide into sugar, water, and oxygen; and

$ 


photosynthesis as the foundation of food webs.

7. 

The student will investigate and understand that organisms within an ecosystem are depended on one another and on nonliving components of the environment.  Key concepts include

$ 


interactions resulting in a flow of energy and matter through the system;

$ 


complex relationships in terrestrial, freshwater, and marine ecosystems; and

$ 


energy flow in food chains, food webs, and food pyramids.

8. 

The student will investigate and understand that interactions exist among members of a population.  Key concepts include

$ 


competition and cooperation, social hierarchy, territorial imperative

9. 

The student will investigate and understand interactions among populations in a biological community.  Key concepts include

$ 


the relationship among producers, consumers, and decomposes in food chains and food webs;

$ 


the relationship of predators and prey;

$ 


competition and cooperation;

$ 


symbiotic relationships and niches; and

$ 


the role of parasites and their hosts.

10. 

The student will investigate and understand how organisms adapt to biotic and abiotic factors in a biome.  Key concepts include

$ 


differences between ecosystems and biomes;

$ 


adaptations that enable organisms to survive within a specific biome.

11. 

The student will investigate and understand the relationships between ecosystem dynamics and human activity.  Key concepts include

$ 


food production and harvest;

$ 


change in habitat size, quality, and structure

$ 


change in species competition;

$ 


population disturbances and factors that threaten and enhance species survival.

12. 

The student will investigate and understand that organisms reproduce and transmit genetic information to new generations.  Key concepts include

$ 


the role of DNA;

$ 


characteristics that can and cannot be inherited;

$ 


genetic engineering and its applications; and

$ 


historical contributions and significance of discoveries related to genetics.

13. 

The student will investigate and understand that organisms change over time.  Key concepts include

$ 


the relationships of mutation, adaptation, natural selection, and extinction;

$ 


evidence of evolution of different species in the fossil record; and

$ 


how environmental influences, as well as genetic variation, can lead to diversity of organisms.


BIOLOGY
Biology is designed to provide students with a detailed understanding of living systems. Emphasis continues to be placed on the skills necessary to examine scientific explanations, actively conduct controlled experiments, analyze and communicate information, and acquire and use scientific literature.  The history of biological through and the evidence that supports it are explored and provide the foundation for investigating biochemical life processes, cellular organization, mechanisms of inheritance, dynamic relationships among organisms, and the change in organisms through time.

CONTENT STANDARD 1
Student design, conduct, evaluate and communicate scientific investigations.

Benchmarks 
$ 

identify a testable question, formulate a hypothesis based on prior scientific knowledge, identify dependent and independent variables, safely conduct the experiment, collect and analyze data.

$ 


select appropriate means for representing, communicating, and defending results of investigations and scientific and technological arguments using appropriate mathematical analysis and graphical representation.

$ 


question conclusions with insufficient supporting evidence, and recognize that the results of a scientific investigation are always open to revision by further experiments.

$ 


analyze and apply the concepts of change and equilibrium in a variety of systems (e.g., geochemical systems, global climate).

$ 


compare observations of the real world to observation of a constructed model.

$ 


investigate and evaluate science studies and identify strengths and weaknesses in experimental design.

CONTENT STANDARD 3
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

Benchmark 
investigate and use appropriate technology to demonstrate that all cells have common features as well as differences that determine function and they are composed of common building blocks (e.g. proteins, carbohydrates, nucleic acids, lipids).

$ 


describe and explain the complex processes involved in energy use in cell maintenance, growth, repair and development.

$ 


model the structure of DNA, protein synthesis, and the molecular basis of heredity and how it contributes to the diversity of life.

$ 


predict and model the interaction of biotic and abiotic factors, which limit populations (natural selection), and contributed to the change of a species over time (evolution).

$ 


apply a biological classification scheme to infer and discuss the degree of species, divergence using local ecosystems.

CONTENT STANDARD 5
Students understand how scientific knowledge and technological developments impact society.

Benchmarks
$ 

identify and describe key factors (technology, competitiveness, world events, et.) That affect the development and acceptance of scientific thought.

$ 


model the ongoing, collaborative scientific process of gathering and evaluation information (e.g., assess evidence for and against theories, look for patterns, devise and retest different models).

$ 


analyze benefits, limitations, costs, consequences, and ethics involved in using scientific and technological innovations to make reasoned decisions.

$ 


give examples of scientific innovation challenging commonly held perceptions.

CONTENT STANDARD 6
Students understand historical developments in science and technology.

Benchmarks       

1. 


give examples of scientific discoveries and describe the interrelationship between technological advances and scientific understanding.

2. 


analyze and illustrate the historical impact of scientific and technological advances.

SKILLS AND KNOWLEDGE
1. 

The student will plan and conduct investigations in which

$ 


observations of living things are recorded in the lab and in the field;

$ 


hypotheses are formulated based on observations;

$ 


variables are defined and investigations are designed to test hypotheses;

$ 


graphing and arithmetic calculations are used as tools in data analysis;

$ 


conclusions are formed based on recorded quantitative and qualitative date;

$ 


impacts of sources of error inherent in experimental design are identified and discussed;

$ 


validity of date is determined;

$ 


alternative explanations and models are recognized and analyzed;

$ 


appropriate technology is used for gathering and analyzing data and communicating results; and

$ 


research is used based on popular and scientific literature.

2. 

The student will investigate and understand the history of biological concepts.  Key concepts include

$ 


evidence supporting the cell theory;

$ 


scientific explanations of the development of organisms through time;

$ 


causative agents of disease;

$ 


the evolution of the DNA model; and

$ 


the collaborative efforts of scientists, past and present.

3. 

The student will investigate and understand biochemical principles essential for life.  Key concepts include

$ 


water chemistry and its impact on life processes;

$ 


the structure and function of macromolecules;

$ 


the nature of enzymes; and

$ 


the significance of and relationship between photosynthesis and respiration.

4. 

The student will investigate and understand relationships betwee cell structure and function.  Key concepts include;

$ 


characterizing prokaryotic organisms;

$ 


exploring the diversity and variation of eukaryotes;

$ 


building analogies between the activities of a single cell and a whole organism; and

$ 


modeling the cell membrane, cell communication, and cell recognition.

5.
The student will investigate and understand life functions of monerans, protists, fungi, plants, and animals, including humans.  Key concepts include

$ 


how their structures are alike and different;

$ 


comparison of their metabolic activities;

$ 


analyses of their responses to the environment;

$ 


maintenance of homeostasis;

$ 


human health issues, human anatomy, body systems, and life functions;

$ 


how viruses compare with organisms; and observation of local organisms when applicable.

6. 

The student will investigate and understand common mechanisms of inheritance and protein synthesis.  Key concepts include

$ 


cell division;

$ 


sex cell formation;

$ 


cell specialization;

$ 


prediction of inheritance of traits based on the laws of heredity;

$ 


effect of genetic recombination and mutation;

$ 


events involved in the construction of proteins; and

$ 


exploration of the impact of DNA technologies.

7. 

The student will investigate and understand bases for modern classification systems.  Key concepts include

$ 


structural similarities in organisms;

$ 


fossil record interpretation;

$ 


comparison of developmental stages in different organisms;

$ 


examination of protein similarities and differences among organisms’

$ 


comparison of DNA sequences in organisms; and

$ 


examination of local flora and fauna where applicable.

8. 

The student will investigate and understand how populations change through time.  Key concepts include

$ 


examining evidence found in fossil records;

$ 


investigating how variation of traits, reproductive strategies, and environmental pressures impact on the survival of populations;

$ 


recognizing how adaptations lead to natural selection; and

$ 


recognizing how adaptations lead to natural selection; and exploring how new species emerge.

9. 

The student will investigate and understand dynamic equilibria within populations, communities, and ecosystems.  Key concepts include

$ 


interactions within and among populations including carrying capacities, limiting factors, and growth curves;

$ 


nutrient cycling with energy flow through ecosystems;

$ 


succession patterns in ecosystems;

$ 


the effect of natural events and human influences on ecosystems; and

$ 


analysis of local ecosystems.


ADVANCED BIOLOGY-HONORS
This course is an in-depth study of the basic principles covered in General Biology.  This class would be of particular benefit to students considering a career in a biological science related profession.  The objectives will focus on advanced molecular, cellular, and microbiology topics and long term student investigations.  These concepts along with laboratory experiences. (EX, DNA and protein electrophoresis, PCR gene amplification, genetic transformation) will improve students understanding of basic biotechnology principles and the associated bio-ethical issues (EX. Cloning, DNA finger print, gene therapy) that face society.

CONTENT STANDARD 1
Student design, conduct, evaluate and communicate scientific investigations.

Benchmarks
$ 

identify a testable question, formulate a hypothesis based on prior scientific knowledge, identify dependent and independent variables, safely conduct the experiment, collect and analyze data.

$ 


select appropriate means for representing, communicating, and defending results of investigations and scientific and technological arguments using appropriate mathematical analysis and graphical representation.

$ 


question conclusions with insufficient supporting evidence, and recognize that the results of a scientific investigation are always open to revision by further experiments.

$ 


analyze and apply the concepts of change and equilibrium in a variety of systems (e.g., geochemical systems, global climate).

$ 


compare observations of the real world to observation of a constructed model.

$ 


investigate and evaluate science studies and identify strengths and weaknesses in experimental design.

CONTENT STANDARD 3
Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.

Benchmarks
investigate and use appropriate technology to demonstrate that all cells have common features as well as differences that determine function and they are composed of common building blocks (e.g. proteins, carbohydrates, nucleic acids, lipids).

$ 


describe and explain the complex processes involved in energy use in cell maintenance, growth, repair and development.

$ 


model the structure of DNA, protein synthesis, and the molecular basis of heredity and how it contributes to the diversity of life.

$ 


predict and model the interaction of biotic and abiotic factors, which limit populations (natural selection), and contributed to the change of a species over time (evolution).

$ 


apply a biological classification scheme to infer and discuss the degree of species, divergence using local ecosystems.

CONTENT STANDARD 5
Students understand how scientific knowledge and technological developments impact society.

Benchmark
$ 

identify and describe key factors (technology, competitiveness, world events, et.) That affect the development and acceptance of scientific thought.

$ 


model the ongoing, collaborative scientific process of gathering and evaluation information (e.g., assess evidence for and against theories, look for patterns, devise and retest different models).

$ 


analyze benefits, limitations, costs, consequences, and ethics involved in using scientific and technological innovations to make reasoned decisions.

$ 


give examples of scientific innovation challenging commonly held perceptions.

CONTENT STANDARD 6
Students understand historical developments in science and technology.

Benchmark
$ 

give examples of scientific discoveries and describe the interrelationship between technological advances and scientific understanding.

$ 


analyze and illustrate the historical impact of scientific and technological advances.

SKILLS AND KNOWLEDGE
1. 

The student will plan and conduct investigations in which 

$ 


observations of living things are recorded in the lab and in the field;

$ 


hypotheses are formulated based on observations;

$ 


variables are defined and investigations are designed to test hypotheses;

$ 


graphing and arithmetic calculations are used as tools in data analysis;

$ 


conclusions are formed based on recorded quantitative and qualitative data;

$ 


impacts of sources of error inherent in experimental design are identified and discussed;

$ 


validity of data is determined;

$ 


alternative explanations and models are recognized and analyzed;

$ 


appropriate technology is used for gathering and analyzing data and communicating results; and

$ 


research is used based on popular and scientific literature.

2. 

The student will investigate and understand dynamic equilibria with populations, communities, and ecosystems.  Key concepts include;

$ 


interactions within and among populations including carrying capacities, limiting factors, and growth curves;

$ 


nutrient cycling with energy flow through ecosystems; and

$ 


succession patterns in ecosystems.

3. 

The student will investigate and understand biochemical principles essential for life.  Key concepts include;

$ 


water chemistry and its impact on life processes;

$ 


the structure and function of macromolecules;

$ 


the nature of enzymes; and

$ 


the significance of and relationship between photosynthesis and respiration.         

4. 

The student will investigate and understand common mechanisms of inheritance and protein synthesis.  Key concepts include;

5. 


cell division;

6. 


sex cell formation;

7. 


cell specialization;

8. 


prediction of inheritance of traits based on the laws of heredity;

9. 


effects of genetic recombination and mutation;

10. 


events involved in the construction of proteins; 

11. 


exploration of the impact of DNA technologies;

12. 


examination of protein similarities and differences among organisms; and

13. 


comparison of DNA sequences in organisms.

5. 

The student will have a basic understanding of statistical analysis and its application in drawing conclusions in scientific research.  Key concepts include

6. 

The students will investigate and understand concepts related to comparative anatomy and histology.
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Physical Science

Integrated Physical Science, a freshmen class, is an introductory course into the basic concepts of chemistry and physics.  The nature of matter and energy will be explored and the application of these basic concepts to earth science, space science and technology will be discussed and examined through laboratory activities.

Content Standard 1 - Students shall design, conduct evaluate and communicate scientific investigations.

Benchmarks
Upon completion of Physical Science students will be able to:

$ 


identify a testable question, formulate a hypothesis based on prior scientific knowledge, identify dependent and independent variables, safely conduct the experiment, collect and analyze data.

$ 


select appropriate means for representing, communicating and defending results of investigations and scientific and tech technological arguments using appropriate mathematical analysis and graphical representations.

$ 


question conclusions with insufficient supporting evidence, and recognize that the results of a scientific investigation are always open to revision by further experiments.

$ 


analyze and apply the concepts of change and equilibrium in a variety of systems

$ 


compare observations of the real world to observations of a constructed model.

$ 


investigate and evaluate science studies and identify strengths and weaknesses in experimental design.


CONTENT STANDARD 2

Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems

Benchmarks
Upon completion of Physical Science students will be able to:

$ 


classify and predict chemical and physical properties of matter.

$ 


describe and explain physical interactions of matter using conceptual models.

$ 


identify, measure, calculate and analyze quantitative and qualitative relationships associated with matter and energy transfer and transformations.

$ 


describe and predict chemical reactions and physical interaction of matter using words and symbolic equations. 

$ 


identify the four fundamental forces of nature and describe the impact of each upon matter.

$ 

identify describe and explain physical and chemical changes involving the conservation of matter and energy and entropy in a closed system.


CONTENT STANDARD 4

Students demonstrate knowledge of the composition, structures and processes and interactions of Earth’s systems and other objects in space.


Benchmarks
Upon completion of Physical Science students will be able to:

$ 


use the theory of plate tectonics to explain the inner relationship between earthquakes, volcanoes and sea floor spreading

$ 


identify and classify rocks and minerals based on physical and chemical properties.

$ 


relate how evidence from advanced technology, applied to scientific investigations.

$ 


collect and analyze weather-related data in order to make inferences and predictions about weather patterns.

$ 


explain the impact of terrestrial, solar, oceanic, and atmospheric conditions on global weather patters.

$ 


describe the origin, location and evolution of stars and their planetary systems in respect to the Solar System, the Milky Way, the Local Galactic Group and the Universe.

CONTENT STANDARD 5      

Students understand how scientific knowledge and technological developments impact society.

Benchmarks
Upon completion of Physical Science students will be able to:

$ 


identify and describe key factors that affect the development and acceptance of scientific thought.

$ 


model the ongoing, collaborative scientific process of gathering and evaluating information, analyze benefits, limitations, costs, consequences and ethics involved in using scientific and technological innovations to make reasoned decisions.

$ 


give examples of scientific innovation challenging commonly held perceptions.

CONTENT STANDARD 6
Students understand historical developments in science and technology.

Benchmarks
Upon completion of Physical Science students will be able to:

$ 


give examples of scientific discoveries and describe the interrelationship between technological advances and scientific understanding.

$ 


analyze and illustrate the historical impact of scientific and technological advances.

COURSE CONTENT
Chapter 1 - Introduction to Science                   
Students will learn:
1. The nature of science
2. The way science works
3. Organizing data
UNIT 1 -INTRODUCTION TO MATTER

Chapter 2 - Matter          
Students will learn:
1. What is matter?
2. Matter and energy
3. Properties of matter
Chapter 3 - Atoms and The Periodic Table          
Students will learn:
1. Atomic structure
2. A guided tour of the Periodic Table
3. Families of elements
4. Using moles to count atoms
Chapter 4 - The Structure of Matter          
Students will learn:
1. Compounds and molecules
2.  Ionic and covalent bonding
3. Compound names and formulas
4. Organic and biochemical compounds
UNIT 2 - Changes in Matter
Chapter 5 - Chemical Reactions                                      

Students will learn:
1. The nature of chemical reactions
2. Reactions types
3. Balancing chemical equations
4. Rates of change
Chapter 6 - Solutions, Acids, and Bases          
Students will learn:     
1. Solutions and other mixtures
2. Dissolving and solubility
3. Acids, bases and pH
4. Acids and bases in the home
Chapter 7 - Nuclear Changes          
Students will learn:
1. What is radioactivity
2. Nuclear fission and fusion
3. Dangers and benefits of nuclear radiation
UNIT 3 - Motion and Energy 
Chapter 8 - Motion and Forces          
Students will learn:
1. Motion
2. Acceleration and force
3. Newton’s laws of motion
Chapter 9 - Work and Energy          
Students will learn:
1. Work, power and machines
2. Simple machines
3. What is energy?
4.  Conservation of energy
Chapter 10 - Heat and Temperature          
Students will learn:
1. Temperature
2. Energy transfer
3. Using heat
UNIT 4 - Waves and Wave Properties
Chapter 11 - Waves          
Students will learn:
1. Types of waves
2. Characteristics of waves
3. Waves interactions
Chapter 12 - Sound and Light          
Students will learn:
1. Sound
2. The nature of light
3. Reflection and color
4. Refraction, lenses and prisms
UNIT 5 - Electricity and Magnetism
Chapter 13 - Electricity          
Students will learn:                     
1. Electric charge and force
2. Current
3. Circuits
Chapter 14 - Magnetism          
Students will learn:
1. Magnets and magnetic fields
2. Magnetism from electric currents
3. Electric currents from magnetism 
Chapter 15 - Communication and Technology          

Students will learn:
1. Signals and telecommunications
2. Telephone, radio and television
3. Computers and the Internet
Unit 6 - Exploring Earth and Space 
 Chapter 16 - The Universe                                              

Students will learn:
1. The universe and Galaxies
2. Stars and the sun
3. The solar system
Chapter 17 - Planet Earth

Students will learn:      
1. Earth’s interior and plate tectonics
2. Earthquakes and volcanoes
3. Minerals and rocks
4. Weathering and erosion
Chapter 18 - The Atmosphere
Students will learn:
1. Characteristics of the atmosphere 
2. Water and wind
3. Weather and climate
Chapter 19 - Using Natural Resources
Students will learn:
1. Organisms and their environment
2. Energy and resources
3. Pollution and recycling
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CHEMISTRY 
The science of chemistry involves a study of the properties, composition and the structure of matter.  It also includes the changes that matter undergoes when acted upon by some form of energy.  This class introduces the student to the basic concepts of chemistry on both theoretical and experimental level.
CONTENT STANDARD 1 
 Students shall design, conduct evaluate and communicate scientific  investigations.

BENCHMARKS
Upon completion of Chemistry students will be able to:

$ 

identify a testable question, formulate a hypothesis based on prior scientific  knowledge, identify dependent and independent variables, safely conduct the  experiment, collect and analyze data.

$ 

select appropriate means for representing, communicating and defending 


results of investigations and scientific and technological arguments using 


appropriate mathematical analysis and graphical representations.

$ 

question conclusions with insufficient supporting evidence, and recognize that 

the results of a scientific investigation are always open to revision by further 

experiments.

$ 

analyze and apply the concepts of change and equilibrium in a variety of 


systems.

$ 

compare observations of the real world to observations of a constructed 


model.

$ 

investigate and evaluate science studies and identify strengths and 


weaknesses in experimental design.

CONTENT STANDARD 2 
 Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.

Benchmarks TC \l2 "
Upon completion of  Chemistry students will be able to:

$ 

classify and predict chemical and physical properties of matter.

$ 

describe and explain physical interactions of matter using conceptual models.

$ 

identify, measure, calculate and analyze quantitative and qualitative 

$ 


relationships associated with matter and energy transfer and transformations. 

$ 

describe and predict chemical reactions and physical interaction of matter 


using words and symbolic equations.

$ 

identify the four fundamental forces of nature and describe the impact of each upon matter.

$ 

identify, describe and explain physical and chemical changes involving the conservation of matter and energy and entropy in a closed system. 

CONTENT STANDARD 5
 Students understand how scientific knowledge and technological developments impact society.
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Benchmarks 

Upon completion of Chemistry students will be able to:

$ 

identify and describe key factors that affect the development and acceptance of scientific thought.

$ 

Model the ongoing, collaborative scientific process of gathering and evaluating 


information.

$ 

analyze benefits, limitations, costs, consequences and ethics involved in using 


scientific and technological innovations to make reasoned decisions.

$ 

give examples of scientific innovation challenging commonly held perceptions.

CONTENT STANDARD 6
 Students understand historical developments in science and technology.

Benchmarks 

Upon completion of Chemistry students will be able to:

$ 

 give examples of scientific discoveries and describe the interrelationship 


between technological advances and scientific understanding.

$ 

analyze and illustrate the historical impact of scientific and technological 


advances.

Course Content TC \l3 "
UNIT 1:  Matter, Energy and Change                        

Students will learn:
1. What is chemistry?
2. Matter and energy
3. Classification of matter
4. The chemical elements
UNIT 2 - Measuring and Solving Problems          
Students will learn:
1. Units of  measurement 
2. Heat and temperature
3. Using scientific measurement
4. Solving quantitative problems.
UNIT 3 - Atoms: The Building Block of Matter          
Students will learn:
1. Historical models of the atom
2. The structure of the atom
3. Weighing and counting atoms
UNIT 4 - Arrangement of Electrons In Atoms              
Students will learn:
1. The nature of light
2. The Bohr model of the hydrogen atom
3. Quantum model of the atom
4. Quantum numbers and atomic orbitals
5. Electron configurations
UNIT 5 - The Periodic Law                              

Students will learn:
1. History of the Periodic Table
2. Electron configuration and the Periodic Table
3. Electron configuration and periodic properties
UNIT 6 - Chemical Bonding     
Students will learn:                            
1. Introduction to chemical bonding
2. Covalent bonding and molecular compounds
3. Ionic bonding and ionic compounds
4. Metallic bonding

5. Molecular geometry
6. Intermolecular forces
UNIT 7 - Chemical Formulas and Chemical Compounds      

Students will learn:
1. Chemical names and formulas
2. Using chemical formula
3. Empirical and molecular formula determination
UNIT 8 -Chemical Equations and Reactions         

Students will learn:
1. Writing chemical equations
2. Balancing chemical equations
3.Typs of chemical reactions
4. Activity series of the elements
UNIT 9 - Stoichiometry                                
Students will learn:
1 .Introduction to stoichiometry
2. Mole-mole problems
3. Mass-mass problems
4. Mass-mole problems
UNIT 10 - Physical Characteristics of Gases                      
Students will learn:
1. The Kinetic-Molecular Theory of matter
2. Qualitative description of gases

3.  State variables of gases

4. The gas laws

5. The Ideal Gas Model

6. Real gases versus the ideal gas

UNIT 11 - Molecular Composition of Gases                   
Students will learn:
1. Volume-mass relationships of gases

2. Stoichiometry of gases - volume-volume and mass-volume problems

3. The Ideal gas equation

4. Graham’s law of diffusion
UNIT 12 - Liquids and Solids                                              
Students will learn:
1. Liquid properties based on the kinetic theory

2. Solid properties based on kinetic theory

3. Changes of state

4. Phase diagrams

5. Properties of water

UNIT 13 - Solutions                                                                       
Students will learn:
1. Components of a solution
2. Types of solutions
3. Factors affecting the rate of dissolving
4. Factors affecting solubility
5. Heats of solution
6. Concentrations of solution: Percent by Mass, Molarity, Molality
7. Colligative properties of solution
8. Vapor pressure lowering
9. Freezing point depression and boiling point elevation
10.Determination of molar mass from colligative properties
UNIT 14 - Ionic Compounds in Aqueous Solution      

Students will learn:
1. Theory of Ionization
2. Dissolving ionic compounds
3. Solution equilibrium
4. Molecular electrolytes
5. Properties of electrolytic solutions
6. Colligative properties of electrolytic solutions
UNIT 15 - Acids and Bases                        

Students will learn:
1. Definitions of an acid
2. Names and  structures of common acids
3. Definition of a base
4. Acid-base reactions
5. Relative strengths of acids and bases
6. Bronsted acid-base pairs
7. Relative strengths of acids and bases in reactions
8. Preparations of acid and bases
Unit 15 - Acid-Base Titrations and pH            

Students will learn:
1. Concentration units for acids and bases
2. Chemical equivalents
3. Normality
4. The concept of pH
5. Calculations involving pH
6.Acid-base titrations
7.Indicators and the principle of titrations
8. Normality and titration
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PHYSICS 
This is an introductory course in physics.  It is intended to acquaint the student with the basic    principles of physics on both the theoretical and experimental level

CONTENT STANDARD  1 

Students shall design, conduct evaluate and communicate scientific  investigations.

Benchmarks
Upon completion of Physics students will be able to:

$ 

identify a testable question, formulate a hypothesis based on prior scientific   

    
knowledge, identify dependent and independent variables, safely conduct the 

   
experiment, collect and analyze data.

$ 

select appropriate means for representing, communicating and defending 

   
results of investigations and scientific and technological arguments using 

   
appropriate mathematical analysis and graphical representations.

$ 

question conclusions with insufficient supporting evidence, and recognize that 

 
the results of a scientific investigation are always open to revision by further 

 
experiments.

$ 

analyze and apply the concepts of change and equilibrium in a variety of 

systems.

$ 

compare observations of the real world to observations of a constructed 

model.

$ 

investigate and evaluate science studies and identify strengths and 

weaknesses in experimental design.

CONTENT STANDARD 2 
Students demonstrate knowledge of properties, forms, changes and interactions of physical    and chemical systems.

Benchmarks  TC \l2 "
Upon completion of  Physics students will be able to:

$ 

classify and predict chemical and physical properties of matter.

$ 

describe and explain physical interactions of matter using conceptual models.

$ 

identify, measure, calculate and analyze quantitative and qualitative 

relationships associated with matter and energy transfer and transformations.

$ 

describe and predict chemical reactions and physical interaction of matter 


using words and symbolic equations.

$ 

 identify the four fundamental forces of nature and describe the impact of each 


upon matter.

$ 

identify, describe and explain physical and chemical changes involving the 


conservation of matter and energy and entropy in a closed system. 

CONTENT STANDARD 5 
 Students understand how scientific knowledge and technological developments impact     society.
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Benchmarks  TC \l2 "
Upon completion of  Physics students will be able to:

$ 

identify and describe key factors that affect the development and acceptance 


of scientific thought.

$ 

model the ongoing, collaborative scientific process of gathering and evaluating 


information.

$ 

analyze benefits, limitations, costs, consequences and ethics involved in using 


scientific and technological innovations to make reasoned decisions.

$ 

give examples of scientific innovation challenging commonly held perceptions.

CONTENT STANDARD 6 

Students understand historical developments in science and technology.

Benchmarks  TC \l2 "
Upon completion of  Physics students will be able to:

$ 

give examples of scientific discoveries and describe the interrelationship 


between technological advances and scientific understanding.

$ 

analyze and illustrate the historical impact of scientific and technological 


advances.

Course Content:
UNIT 1:  The Mathematics of Physics                                 
Students will learn:
1. Measurement using the metric system
2. Conversions in the metric system
3. Unit analysis
4. Significant figures in measurement and in calculations.
5. Using scientific notation
6. Graphing experimental data and graphical analysis of data
7. Right triangles and the use of trigonometric functions
UNIT 2 - Kinetics - The Study of Motion                              
Students will learn:
1. Vector versus scalar quantities
2. Examples of scalar and vector quantities
3. Types of velocity
4. Graphical analysis of uniform velocity
5. Types of acceleration
6. Graphical analysis of uniform acceleration

   7. Derivation of equations for uniform acceleration

8. Using equation of uniform acceleration to solve problems
9. Analysis of free fall
UNIT 3 - Dynamics - The Study of Forces                       

Students will learn:
1.Newton’s three laws
2. Calculations involving Newton’s second law
3. Calculating weight
4. Forces in vertically accelerated motion (launching space vehicles)
5. Analysis of friction

6. Forces in horizontally accelerated motion

UNIT 4 - Vectors                                                        
Students will learn:

1. Vector quantities

2. Vector addition in one dimension

3. Vector addition in two dimensions

4. Law of sines and cosines

5. Equilibrants
6. Component forces
7. Incline planes
8. Non-perpendicular forces
UNIT 5 - Motion in Two Dimensions                              
Students will learn:
1. Analysis of projectiles motion

2. Calculations of displacement and velocity for projectile motion

3. Analysis of horizontal circular motion

4. Equations for centripetal acceleration and force

5. Analysis of vertical  circular motion and critical velocity

6. The orbital motion of satellites

7. Analysis of Simple Harmonic Motion

8. Analysis of a pendulum motion
9. Equation for the period of a pendulum
UNIT 6 - Gravitation   

Students will learn:                                                           

1. Kepler’s three laws
2. Newton’s theory of universal gravitation
3. Equation for gravitational forces
4. Equation for g

5. Orbital period and speeds for satellites
6. Gravitational fields
7. Einstein’s curvature of space

   UNIT 7 - Momentum                                                    

Students will learn:

1. Impulse and momentum and their relationship

2. Conservation of momentum

3. Problems on conservation of momentum in collisions and explosions

4. Two dimensional collisions

UNIT 8 - Work, Energy and Simple Machines                        
Students will learn:
1. Defining work, power and energy

2. Calculating work and power

3. Types of simple machines

4. Work input, work output, and efficiency of simple machines

UNIT 9 - Energy                                                            
Students will learn:
1.Kinetic energy versus potential energy

2.Types of potential energy

3.Analysis of and problems on energy conversions

UNIT 10 - Thermal Energy                                        
Students will learn:
1. Defining thermal energy, heat and temperature

2. Specific heat

3. Problems on measuring heat transfer

4. Changes of physical state  and energy diagram

5. Laws of thermodynamics

6. Heat engines

UNIT 11 - Waves                                                                    
Students will learn:
1. Mechanical versus electromagnetic waves

2. Transverse versus longitudinal waves

3. Wavelength, frequency, amplitude and speed of  a wave

4. Wave properties of reflection, refraction, diffraction and interference

UNIT 12 - Sound                                                                 
Students will learn:
1. Source and wave characteristics of a sound

2. Relationship of pitch, loudness and quality of sound to wave properties

3. Measuring the loudness of a sound

4. Resonance and it relationship to wavelength and frequency

5. Beats and their relationship to interference 

UNIT 14 - Light                                                       
Students will learn:
1. Light as energy - particle or wave?

2. The electromagnetic spectrum

3. Measuring the speed of light

4. Light as a photon

5. How is electromagnetic radiation produced?

6. Light as particle and wave

7. Color and the mixing of light and pigments

UNIT 15 - Reflection and Refraction                         
Students will learn:
1. Law of reflection and measuring angles of incidence and  angles of reflection

2. Why does light refract?

3. Measuring angles of  refraction

4. Index of refraction and Snell’s law

UNIT  16 - Mirrors and Lenses                                             

Students will learn:

1. Types of images and types of mirrors

2. Ray diagrams

3. Six images of the concave mirror

4. Equation of the curved mirror

5. Types of lenses and images produced

6. Ray diagrams for lenses

7. Six images of convex lens

8. Equation of lenses
UNIT 17 - Electricity                                                                     

Students will learn:
1. Static electricity and conductors and insulators
2. The electric field, potential difference, and capacitors
3. Electric current, resistance, voltage, Ohm’s law
4. Electrical circuits, parallel and series

A.P. CHEMISTRY CURRICULUM
A. P. Chemistry is an indepth study of the basic principles of general chemistry.  This class is taught at a college level and is intended for the student who intends to pursuer a career in science, medicine, or engineering.

CONTENT STANDARD 1
Students shall design, conduct evaluate and communicate scientific investigations.

Benchmarks 
Upon completion of A. P. chemistry students will be able to:

$ 

Identify a testable question, formulate a hypothesis based on prior scientific knowledge, identify dependent and independent variables, safely conduct the experiment, collect and analyze data.

$ 

select appropriate means for representing, communicating and defending results of investigations and scientific and technological arguments using appropriate mathematical analysis and graphical representations.

$ 

Question conclusions with insufficient supporting evidence, and recognize that the results of a scientific investigation are always open to revision by further experiments.

$ 

analyze and apply the concepts of change and equilibrium in a variety of systems.

$ 

compare observations of the real world to observations of a constructed model.

$ 

investigate and evaluate science studies and identify strengths and weaknesses in experimental design.

CONTENT STANDARD 2 
Students demonstrate knowledge of properties, forms changes and interactions of physical and chemical systems.

Benchmarks 
Upon completion of A. P. chemistry students will be able to:

$ 

classify and predict chemical and physical properties of matter.

$ 

describe and explain physical interactions of matter using conceptual models.

$ 

identify, measure, calculate and analyze quantitative and qualitative relationship associated with matter and energy transfer and transformations.

$ 

describe and predict chemical reactions and physical interaction of matter using words and symbolic equations.

$ 

identify the four fundamental forces of nature and describe the impact of each upon matter.

$ 

identify, describe and explain physical and chemical changes involving the conservation of matter and energy and entropy in a closed system.

CONTENT STANDARD 5
Students understand how scientific knowledge and technological developments impact society.

Benchmarks 
Upon completion of A. P. chemistry students will be able to:

$ 

identify the describe key factors that affect the development and acceptance of scientific thought.

$ 

model the ongoing, collaborative scientific process of gathering and evaluation information.

$ 

analyze benefits, limitations, costs, consequences and ethics involved in using scientific and technological innovations to make reasoned decisions.

$ 

gibe examples of scientific innovation challenging commonly held perceptions.

CONTENT STANDARD 6
Students understand historical developments in science and technology.

Benchmarks
Upon completion of A.P. Chemistry students will be able to:

$ 

give examples of scientific discoveries and describe the interrelationship between technological advances and scientific understanding.

$ 

analyze and illustrate the historical impact of scientific and technological advances.

Course Content

Unit 1: Introduction

Students will learn:


1.
What is chemistry?


2.
The metric system


3. 
Significant figures


4.
Matter and its properties


5.
Elements, compounds and mixtures


6.
 symbols, formulas, and equations


Unit 2: Atoms, Molecules, and Moles

Students will learn:

1. 

Laws of chemical combination

2. 

Dalton’s atomic theory

3. 

The mole concept

4. 

Measuring moles

5. 

Molecular mass-formula mass, measuring moles of compounds

6. 

Percent composition

7. 

Empirical and molecular formula determinations


Unit 3 - Chemical Reactions and the Mole concept

Students will learn:

1. 

Chemical reactions and chemical equations

2. 

Stoichiometric problems

3. 

Limiting reactant Stoichiometric problems

4. 

Preparing solutions by dilution

5. 

Stoichiometry of reactions in solution


Unit 4 - The Periodic Table and some Properties of the Elements

Students will Learn:

1. 

Types of elements

2. 

Mendeleev and the first periodic table

3. 

Formation of properties of ionic compounds

4. 

Formation of and properties of molecular compounds

5. 

Oxidation and reduction

6. 

Rules for assigning oxidation numbers

7. 

Naming formulas and writing formula for ionic and molecular compounds

Unit 5 - Chemical Reactions in Solution
Students will learn:

1. 

Solution terminology

2. 

Electrolytic solutions

3. 

Metathesis reactions

4. 

Acid-base reactions

5. 

Why metathesis reactions occur

6. 

Oxidation-reduction reactions - balancing redox equations

7. 

Stoichiometry of ionic reactions

8. 

Chemical analysis and titration

Unit 6 - Energy and Energy Changes: Thermochemistry
Students will learn:

1. 

Energy and energy transfer

2. 

Energy changes in chemical reactions

3. 

Measuring energy in chemical reactions

4. 

Heats of reaction and Thermochemistry

5. 

Hess’s law of heat summation

6. 

Standard states

Unit 7 - Electronic Structure and the Periodic Table
Students will learn:

1. 

Electromagnetic radiation and the atomic spectrum

2. 

Atomic structure and the Bohr theory

3. 

The wave nature of matter: wave mechanics

4. 

Electron spin and the Pauli exclusion principle

5. 

The electron configurations of the elements

6. 

The Periodic Table and electron configurations

7. 

The shapes of atomic orbitals

8. 

The variation of properties with atomic structure

Unit 8 - Chemical Bonding: General Bonding Concepts
Students will learn:

1. 

Bonding ionic compounds

2. 

Lewis dot structures of ionic compounds

3. 

The covalent bond

4. 

Drawing Lewis dot structures for covalent bonds

5. 

Bond order and bond properties

6. 

Resonance

7. 

Formal charge and the selection of the best Lewis structure

8. 

Coordinate covalent bonds

9. 

Polar molecules and electronegativty

Unit 9 - Covalent Bonding and Molecular Structure
Students will learn:

1. 

Molecular shapes

2. 

Valence shell electron pair repulsion theory

3. 

The polarity of molecules and molecular structure

4. 

Orbital overlap and the covalent bond

5. 

Hybrid orbitals and molecular structure

6. 

Multiple bonds

7. 

Resonance structures

8. 

Single bonds versus multiple bonds: the molecular structures of the elemental nonmetal.

Unit 10 - Properties of Gases
Students will learn:

1. 

Volume and pressure 

2. 

Pressure-volume-temperature relationships for a fixed mass of gas

3. 

The ideal gas law

4. 

Chemical reactions between gases

5. 

Dalton’s law of partial pressures

6. 

Graham’s law of effusion

7. 

The Kinetic-Molecular Theory and the gas laws

8. 

Real gases

Unit 11 - Chemical Thermodynamics
Students will learn:

1. 

The first law of thermodynamics

2. 

Heats of reaction

3. 

Bond energies and the heat of reaction

4. 

Energy, entropy and the spontaneity of chemic and physical changes

5. 

The second law of thermodynamics

6. 

Free energy and useful work

7. 

Standard entropies and free energies free energy and equilibrium

Unit 12 - Chemical Equilibrium in Gaseous Systems
Students will learn:

1. 

The equilibrium law for a chemical reaction

2. 

What an equilibrium constant tells us

3. 

Thermodynamics and chemical equilibrium

4. 

The relationship between Kc Kp
5. 

Heterogeneous equilibrium

6. 

LeChatlier’s Principle and chemical equilibrium

7. 

Equilibrium calculations

Unit 13 - Acid-Base Equilibria in Solution

Students will learn:

1. 

The ionization of water

2. 

Solutions strong acids and bases

3. 

The pH concept

4. 

Conjugate acid-base systems in aqueous solutions

5. 

Equilibria involving weak molecular acids and bases

6. 

Buffers; the control of pH

7. 

Acid-base equilibria in salt solutions

8. 

Ionization of polyprotic acids

9. 

Solutions of salts of polyphonic acids

10. 

Acid-base titrations

11. 

Acid-base indicators

Unit 14 - Solubility and Complex Ion Equilibria
Students will learn:

1. 

Solubility product

2. 

The common ion effect and solubility

3. 

Separation of ions by selective precipitation

4. 

Complex equilibria

5. 

Complex ions and solubility

Unit 15 - Chemical Kinetics: The Study of the Rates of Reaction
Students will learn:

1. 

Reaction rates and their measurement

2. 

Rate laws

3. 

Concentration and time: half-lives

4. 

Collision theory

5. 

Reaction mechanisms

6. 

Effective collisions and the effect of temperature on reaction rate

7. 

Measuring activation energy

8. 

Catalysts

9. 

Free radicals and chain reactions

Unit 16 - Electrochemistry
Students will learn

1. 

Metallic and electrolytic conduction

2. 

Electrolysis

3. 

Practical application of electrolysis

4. 

Quantitative aspect of electrolysis

5. 

Galvanic cells

6. 

Reduction potentials

7. 

Spontaneity of oxidation-reduction reactions

8. 

Thermodynamic equilibrium constants from standard cell potentials

9. 

The effects of concentration on cell potentials: The Nernst equation

10. 

Application of the Nernst equation

11. 

Practical applications of Galvanic cells

Unit 17 - Nuclear Chemistry
Students will learn:

1. 

Spontaneous radioactive decay

2. 

Kinetics of radioactive decay

3. 

Measurement of radioactivity

4. 

Applications of nuclear reactions to chemistry

5. 

Nuclear stability

6. 

Nuclear transformation

7. 

Nuclear binding energy

8. 

Fission, fusion and nuclear energy


FIVE YEAR PLAN 

	WASHINGTON SCHOOL

	3. 
New Curriculum Guide 

4. 
Go over units for grade level to be covered

5. 
Show - teachers materials available on carts/guides

6. 
Evaluation - 1 page questionnaire


	-to all teachers

-K-1 teachers

-Susanna Cieplak/Michele Holeman to   K- 1 teachers

-K-1 teachers fill out-give to Curriculum   Coordinator
	-September staff meeting or early out - (when   finished or October?

-early out or staff meeting in October

-possibly show at beginning or year - at end of   each year - in May - give out and ask to be   turned in.

	For Washington School

Evaluation in May to include - 

7. 

Was the current science curriculum   guide helpful?

8. 

Do you have any ideas for materials that   the building should have in order to   teach those units?

9. 

Do you have suggestions of 
  reorganizing the format of the guide?

10. 

Do you have suggestions for adding or   deleting a particular unit? - based on   what?

11. 

Do you feel you have had adequate   training to be able to teach the 
  required units and/or concepts in 
  Science for your grade level?

12. 
Do you feel you accomplished your  objectives in Science this year?


	
	


	
GRANTSDALE

	WHAT
	WHO
	WHEN

	1st year

1. 
make copies of curriculum

2. 
go through the curriculum with staff

2nd year

4. 
check with staff as to use - 
  add/questions/changes

2. 
check on assessments (MAP-ITBS)   results

5th year

6. 
ask staff for imput for new curriculum


	-Science Committee person

-Science Committee person

-Science Committee person


	-fall 2002

-fall 2002 (PIR or early out)

-end of 2005 school year during an early out

-end of 2007 school year during an early   out



	
DALY

	1. 
The Science Curriculum Committee member will meet and go through the new Science curriculum.


-make sure all staff have a new copy of      curriculum

3. 
Staff come together to visit what is working and what is not - do we need new material etc., assessment with prior post test, ITBS scores, MAP


	-Science Committee member

-Science Committee member and staff


	-first month of school 2002 during an   early   out.

-the end of the third year 2005 in an early   out

	5. 
Using e-mail have K-12 staff answer questions about the curriculum, how successful, what needs to be changed etc.


	-Science Committee member and staff


	-Spring 2007 during an early out


	HAMILTON MIDDLE SCHOOL

	7. 
District-wide Science curriculum meeting

8. 
6 - 7 grade teachers sharing with Davis on New Earth Science curriculum

9. 
Transfer resources matter, sound, and light to 6th grade

10. 
Assessment 


-
within classroom


-
ITBS

5. 
Jason Project

6. 
Jason Project

7. 
Parent volunteers

8. 
Brass

9. 
Science Fair


	11. 
all k - 12 Science teachers

12. 
Davis Bell, Jerry Mitchell, and Selina Johnson

13. 
Davis Bell, Jerry Mitchell, and Selina Johnson

14. 
all

15. 
all

16. 
all with Science

17. 
all staff

18. 
Colleen Krahn

19. 
Davis Bell, Jerry Mitchell, and Selina Johnson

10. Davis Bell, Jerry Mitchell

20. 
Davis Bell, Jerry Mitchell, and Selina Johnson


	10. 
early out Wednesday

11. 
fall

12. 
fall

13. 
2002-2003 school year, 


-
prep post observations


-
principal observations

5. 
spring 2003

6. 
fall-see if we want to incorporate Jason yes or no

7. 
if yes during an early out in winter

8. 
fall

9. 
winter-look at list and use people as resources

10. 
fall 2003 - every other year

11. 
every year




	HAMILTON HIGH SCHOOL

	12. 
As a department, meet to review draft of new curriculum and put into final draft form for implementation.

13. 
Pilot a rotating schedule every other year for basic life science and basic physical science for our higher needs students


	13. 
member of the Science Department (Favaro, Schmit, Lewis, Antonioli)

14. 
Science teachers

S 
	S 
by October 1, 2002

S 
beginning with 2002-03 school year









