

LIBERTY HIGH SCHOOL DISTRICT

SCIENCE

COURSE TITLE


Chemistry in the Community

GRADE LEVEL

11th and 12th

COURSE LENGTH

One year

PREREQUISITE


Integrated Physics, Integrated Biology

CREDIT

10 Units

Meets University of California and CSU requirements

GRADUATION REQUIREMENT

Meets ten units of graduation requirements for physical science

COURSE DESCRIPTION

Chemistry in the Community is a high school course developed by the American Chemical Society. This course explores chemistry as it relates to household, local and global environments.  It is a lab-oriented course that explores chemistry concepts such as: atomic structures, states of matter, chemical reactions, and energy.  This is a year long chemistry coarse designed primarily for college‑bound students who plan to pursue careers in fields other than science.  This coarse meets the University of California and California State University requirement for laboratory science.

COURSE GOALS

The student will:

1. Use scientific thinking and processes to solve "real world" problems for individual and social purposes. 

2. Be familiar with the natural world and recognize both its diversity and unity amt the individual's role in it. 

3. Communicate understanding of the connections between the major concepts of science. 

4. Take responsibility for individual and social decisions based on scientific understanding. 

5. Understand that science, math, and technology are interrelated human enterprises with inherent strengths and limitations. 

6. Gain self‑esteem through successful completion of individual and group problem solving activities and projects.

MATERIALS

Textbook:
Chemistry in the Community, 2nd Edition, Kendall Hunt, 1993

COURSE CONTENT AND PERFMORMANCE OBJECTIVES

The emphasis of this course is on chemistry; however the ideas, concepts, and issues listed in the curriculum matrix will be used to reinforce connections with other science disciplines.  Chemistry is the fundamental science in the natural world; whenever possible, attempts will be made to integrate earth science, physics, and biology throughout the course.  Career awareness is an integral component of this course and will be incorporated within each unit.

BIG IDEA:  Matter and energy are the fundamental components of the universe, solar system and the world.  Chemistry is the study of matter and how it changes.

	
	Connections

	
	Timeline
	Earth
	Physics
	Biology (Life)
	Issues

	1.0 The student will demonstrate skill in using scientific thinking process and methods to solve problems.

1.1. Steps in Scientific Method

· Define the problem

· Research; gather information

· Develop a working hypothesis

· Design an experiment (control the variables)

· Make and record observations (Qualitative)

· Collect and organize data (Quantitative)

· Analyze results

· Draw conclusions

· Repeat, if necessary

1.2   Thinking processes used in the scientific method include:

· Observing

· Relating

· Comparing

· Recognizing inferences 

· Ordering

· Applying

· Categorizing

· Brainstorming

· Predicting

· Modeling, simulating

· Measuring

· Calculating

· Communicating

· Graphing
	Integrated throughout the course
	
	
	
	

	2.0 
	
	
	
	
	

	3.0 
	
	
	
	
	


	
	Connections

	
	Timeline
	Earth
	Physics
	Biology (Life)
	Issues

	4.0 The student will accurately and precisely measure physical properties using the English and metric systems.

· Accuracy is measurement that is as close to reality as possible.

· Precision is the ability to measure consistent results

4.1 Skills

4.1.1 Conversion of English to metric, metric to English, and within each system.

4.1.2 Estimate in those systems (to proper orders of magnitude).

4.1.3 Scientific notation.

4.2 Measurement Tools

4.2.1 Ruler ‑ length.

4.2.2 Protractor ‑ angle.

4.2.3 Magnetic compass ‑ magnetism.

4.2.4 Mass balance ‑ mass.

4.2.5 Spring scale ‑ weight.

4.2.6 Stop watch ‑ time.

4.2.7 Thermometer ‑ temperature.

4.2.8 Voltmeter, ohmmeter, ampmeter - electricity.

4.2.9 Graduated cylinder, beaker ‑ volume.

4.2.10 Spectroscope‑wave lengths.

4.2.11 Computer probes ‑ light, pH, temperature, motion
	Integrated throughout the course

Equivalent of 3 weeks


	
	
	
	

	5.0 
	
	
	
	
	

	6.0 
	
	
	
	
	


	
	Connections

	
	Timeline
	Earth
	Physics
	Biology (Life)
	Issues

	4.0 The student will demonstrate understanding of chemical reactions, energy transfer and atomic rearrangements in reactions.

4.1 Balancing chemical reactions

4.1.1 Stoichiometry

4.2 Types of chemical reactions

4.3 Nuclear reactions
	4 weeks
	
	
	
	

	5.0 
	
	
	
	
	

	6.0 
	
	
	
	
	

	7.0 
	
	Chemical weathering 

Fossil fuel reactions

Combustion reactions
	
	
	

	8.0 
	
	Half-life/radioactive clock

Fusion in the sun
	Nuclear power 

Alpha, beta, gamma rays
	Use of radio isotopes in medicine

Radiation detectors
	Nuclear energy

Radon in homes

	9.0 The student will demonstrate understanding of acids and bases.

9.1 Definition of acids and bases

9.2 Acid/Base concentrations and strengths

9.3 pH scale and indications
	
	
	
	Natural buffers 

Stomach buffers

Blood acid buffers - acidosis
	

	10.0 
	
	
	
	
	

	11.0 
	
	Common acids – citric, vinegar
	
	
	

	12.0 
	
	Acid rain

Pollution
	
	Blood pH
	Acid rain

	13.0 The student will demonstrate an understanding of the structure of simple hydrocarbons, their derivatives and how it relates to conservation of fuel.

13.1 Alkanes, alkenes, alkynes, ketones, esters, ethers, etc.

13.1.1 Structure and functional groups

13.1.2 Combustion of hydrocarbon

13.2 Petroleum

13.2.1 Refining and uses

13.2.2 Energy and fossil fuel

13.2.3 Alternative energy resources
	4 weeks

1 week
	
	
	
	

	14.0 
	
	
	
	Origin of fossil fuel
	Fossil fuel con-sumption and conservation

	15.0 
	
	
	
	
	

	16.0 
	
	
	
	
	

	17.0 
	
	
	
	
	

	18.0 
	
	Refineries and how they work
	Energy output
	
	Alternative forms of energy

	19.0 
	
	Oil drilling and impact on environment
	Heat of combustion
	
	

	20.0 
	
	Solar energy, hydro-electric, geothermal, wind energy
	
	
	


	
	Connections

	
	Timeline
	Earth
	Physics
	Biology (Life)
	Issues

	21.0 The student will demonstrate understanding of basic biochemistry and how it relates to nutrition.

21.1 Carbohydrates

21.1.1 Structure and function

21.2 Proteins

21.2.1 Structure

21.2.1.1 Peptide bonds

21.2.1.2 Globular and fibrous secondary structure

21.2.2 Function

21.2.2.1 Enzymes and structural protein

21.3 Fats

21.3.1 Structure: saturated and unsaturated

21.3.2 Energy conversion

21.3.3 Condensation reactions

21.4 Vitamins, Minerals, and Food Additives

21.4.1 Fat-soluble vs. water soluble vitamins

21.4.2 Functions of vitamins

21.4.3 RDA’s of vitamins and minerals

21.4.4 Types of food additives
	2 weeks

2 weeks

2 weeks

2 weeks
	Growing food in adequate amounts
	
	Results of lack of carbohydrates
	Malnutrition in the world

	22.0 
	
	Pesticides and Insecticides
	
	Obesity

Cellulose in plants
	“Organic” food

	23.0 
	
	
	
	
	

	24.0 
	
	
	
	Results of lack of protein

Result of excess protein
	

	25.0 
	
	
	
	
	

	26.0 
	
	
	
	
	

	27.0 
	
	
	
	
	

	28.0 
	
	
	
	
	

	29.0 
	
	
	
	Functions of proteins
	

	30.0 
	
	
	
	
	

	31.0 
	
	
	
	
	

	32.0 
	
	
	Energy conversion
	“Good” and “bad” fat

High cholesterol
	High cholesterol prevention

	33.0 
	
	
	
	
	

	34.0 
	
	Minerals vs. Nutritional minerals
	
	Diseases related to vitamins & minerals

Natural vs. Man-made vitamins

Effects of food additives
	“Mega” vitamins

	35.0 
	
	
	
	
	

	36.0 
	
	
	
	
	

	37.0 
	
	
	
	
	

	38.0 
	
	
	
	
	


	
	Connections

	
	Timeline
	Earth
	Physics
	Biology (Life)
	Issues

	39.0 The student will demonstrate an awareness of the contributions to science of men and women from various cultures.

39.1 Scientific inventions

39.2 Historical events

39.3 Individual contributions (past & present)

39.4 Guest speakers
	Integrated throughout the course.

Equivalent= 2 weeks
	
	
	
	

	40.0 
	
	
	
	
	

	41.0 
	
	
	
	
	

	42.0 
	
	
	
	
	

	43.0 
	
	
	
	
	

	44.0 Student Success Skills

The student will:

44.1 Organize information by outlining, mapping, charting, etc.

44.2 Demonstrate competence in reading, analyzing, and predicting from graphs, charts, and maps.

44.3 Use appropriate math skills to solve problems.

44.4 Develop skills in proper test preparation and test taking.

44.5 Recognize and be able to use library and community resources, including technology, effectively to gather and manipulate data.
	Integrated throughout the course.
	
	
	
	

	45.0 
	
	
	
	
	

	46.0 
	
	
	
	
	

	47.0 
	
	
	
	
	

	48.0 
	
	
	
	
	

	49.0 
	
	
	
	
	


TE ACHING STR A TEGIES AND PROCEDURES

Laboratory activities 

Hands‑on activities 

Group study 

Research 

Multimedia

· Video/films

· Filmstrips 

· Transparencies 

· Laser disks 

· Video camera 

Lecture/discussion 

Teacher demonstration 

Student presentations 

Guest speakers 

Field trips

EVALUATION CRITERIA


Laboratory reports  . . . . . . . . . . . . . . . . . . . . . . . . . .
35%

Tests and quizzes . . . . . . . . . . . . . . . . . . . . . . . .   . .
35%

1n class assignments and homework . . . . . . . . . . . .
20%

Notebook (portfolio optional) . . . . . . . . . . . . . . . . . 
10%

Extra credit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
  5% (maximum allowed)

ASSESSMENT

Comprehensive content exam


Laboratory performance test and/or simulation
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