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I.
COURSE CATALOG DESCRIPTION:

In this first-year biology course students study the basic concepts and principles of biology from a human perspective. Students learn about the structure and function of human systems in health and disease, human inheritance and change over time, and the role of humans in ecological systems. Topics include cell biology, growth, development and reproduction, genetics and evolution, regulatory mechanisms and behaviors, matter and energy in living systems, and the human brain. Laboratory activities include dissection, investigation, and experimentation. Students develop problem-solving skills as they design and conduct their own experiments and develop critical-thinking skills through research and discussion about issues related to advances in biotechnology.  This course is recommended for the student who will attend college as a non-science major.
II. 
LENGTH OF COURSE:

   One Semester

√ One Year

If class will meet more than one period per day, indicate:     Hours   Minutes
III.
SPECIFIC COURSE DESCRIPTION

A.
Recommended Level:  Check only applicable levels
√ General

√ College Prep

   Honors

   A.P.

   I.B. Subsidiary Level

   I.B. Higher level

   E.S.L/Bilingual

   Special Education

   Voc Ed (CCOC/ROP)

B.
GPA Credits

√ Credited (Calculated in GPA)

   Pass/Fail (Not Calculated in GPA)

C.
Prerequisites:


One year of laboratory science (excluding Biology 1-2) 


Integrated Math 1 or Algebra I 


Concurrent enrollment in or completion of Integrated Math II or Geometry or higher    

IV.
HIGH SCHOOL GRADUATION CREDITS

A.
Subject Area:

   Applied Arts

   Economics

   Electives

   English

   Foreign Language

   Government

   Mathematics

   Physical Education

√ Science

   Social Science

   US History

   State Requirements

   Visual and Performing Art

B.
Credits:  5.0__/Semester

Course is: 

   Repeatable

√ Non repeatable

C.
Course meets requirement(s) for:

√ High School Graduation

√ University of California/California State University entrance:

   a  History/Social Science

   b  English

   c  Mathematics

√ d  Science (Laboratory science)

   e  Language Other than English

   f  Visual and Performing Arts

   g  College Preparatory Electives (includes Laboratory science) 

V.  COURSE GOALS  

Students will :

A. Understand and apply the basic concepts and principles of biology as applied to humans.

B. Understand structure, function and processes of biological systems as they relate to human health and disease.

C. Understand the role of humans in ecosystems and how they interact with and impact the environment.

D. Understand the potential of biotechnical developments and the social and moral impact of such developments.

E. Understand and apply the scientific method to biological investigations using appropriate scientific tools and techniques.

VI. COURSE OBJECTIVES

The San Jose Unified School District Science Standards, developed and drafted by its grade 9-12 science teachers, exceed the California State Science Standards in breadth and depth.  The standards, benchmarks, knowledge and skills listed below are those targeted learning objectives that will be assessed in this course.
S1
THE STUDENT UNDERSTANDS AND APPLIES THE CONCEPTS OF LIFE SCIENCE.
S2(9-10)B2
Knows the structures of different types of cell parts, the functions they perform, and the role of biochemicals in cell structure.

S2(9-10)B2.1
Understands the Cell Theory.

S2(9-10)B2.2
Knows cellular organization and structure of cell parts.

S2(9-10)B2.3
Understands structural and functional differences between prokaryotic cells, eukaryotic cells, and viruses; animal cells, plant cells and bacteria.

S2(9-10)B2.4
Understands cellular processes.

S2(9-10)B2.5
Understands the role of biochemicals in cell structure .

S2(9-10)B2.6
Understands that cells are enclosed within semi-permeable membranes that regulate their interactions with the environment.

S2(9-10)B2.7
Understands that structure, function and biochemicals produced by specialized cells.

S2(9-10)B3
Understands the relationships between organizational levels of multicellular

      

organisms.

S2(9-10)B3.1
Understands similarities and differences between unicellular and multi-cellular organisms.

S2(9-10)B3.2.
Understands organizational levels of multicellular organisms.

S2(9-10)B3.3.
Understands how cellular specialization, division of Laboratory, interdependence, and coordination in multicellular organisms contributes to a stable (homeostatic) internal environment, despite changes in the outside environment.

S2(9-10)B3.4
Understands how organ systems transport materials, provide cells with nutrients, water and energy, and remove toxic waste products.

S2(9-10)B3.5
Understands how sensory, feedback and regulatory mechanisms function to maintain homeostatic conditions within multicellular organisms.

S2(9-10)B3.6
Understands the structural and functional coordination of human organ systems.

S2(9-10)B4
Understands the processes of mitosis and meiosis in the reproduction growth and development of an organism.
S2(9-10)B4.1
Understands how mitosis produces new cells, each with a complete set of paired (diploid) 

homologous chromosomes, each genetically identical to the parent cell.

S2(9-10)B4.2
Understands how meiosis produces gamete (egg or sperm) cells, each with only half (haploid) the 
original

            

number of chromosomes, one from each chromosome pair.


S2(9-10)B4.3
Understands how the union of male and female gamete during 
fertilization produces a zygote with a complete (diploid) set of chromosomes, half its chromosomes from each parent cell.

S2(9-10)B4.4
Understands how sexual reproduction results in new combinations of genetic material in individuals and genetic variation in a population.

S2(9-10)B4.5
Understands the role of chromosomes in determining an individual’s sex.

S2(9-10)B4.6
Understands how chromosomal mutations occur.

S2(9-10)B4.7
Understands that following division, cells in multicellular organisms differentiate according to their genetic code into specialized structures with specialized functions.

S2(9-10)B5
Understands features of inheritable genetics, basic principles of heredity and their application to humans.

S2(9-10)B5.1.
Understands how genes relate to chromosome structure.

S2(9-10)B5.2
Understands alleles, the principle of dominance, and how traits hidden in one generation can be expressed in the next.

S2(9-10)B5.3  
Understands the genetic basis for Mendel’s laws of segregation and independent assortment.

S2(9-10)B5.4
Understands how predictions of new combinations of alleles in the zygote are made, given the genetic makeup of the parents.

S2(9-10)B5.5
Understands understands how phenotypes in a genetic cross can be predicted, given the genotypes 




of the parents and mode of inheritance.

S2(9-10)B5.6
Understands how the features of inheritable genetics and basic principles of heredity relate to humans.

S2(9-10)B6
Understands the roles and general structures of DNA and RNA in determining the characteristics of organisms.

S2(9-10)B6.1
Understands DNA structure and replication, and how they relate to chromosome structure and activity.

S2(9-10)B6.2
Understands how nucleotide sequencing in DNA corresponds to amino acids, and that changes (mutation) in the DNA sequence may alter gene expression.

S2(9-10)B6.4
Understands RNA Structure and its role in protein synthesis.

S2(9-10)B6.5
Understands that genes do not work in isolation; gene expression is regulated or influenced by interaction with other genes.

S2(9-10)B6.6
Understands how sequences of DNA can be cut and separated to identify patterns in individuals (e.g., DNA fingerprinting) or can be altered by incorporation of exogenous DNA.

S2(9-10)B7
Understands  how the idea of evolution explains the diversity and unity of life on earth.
S2(9-10)B7.1  
Understands biological evolution as the process of adaptive change life forms that occurs 
over time in a response to a changing environment.

S2(9-10)B7.2  
Understands natural selection and how it determines the differential survival of populations in a changing environment.

S2(9-10)B7.3  
Understands how a diversity of species and variation within a species increases the likelihood that 
some members of a population will survive changes in the environment.

S2(9-10)B7.4  
Understands that genetic variation within a species is due to mutation (both favorable and 

unfavorable) and recombination of genes through sexual reproduction.

S2(9-10)B7.5  
Understands how natural selection acts on the phenotype rather than the genotype of an organism and often retains lethal alleles in the gene pool through heterozygous individuals.

S2(9-10)B7.6  
Understands how new species arise through reproductive and geographic isolation.

S2(9-10)B7.7  
Understands genetic drift and how it affects genetic diversity and relative frequencies of alleles in 
the gene pool of a population.

S2(9-10)B7.8  
Understands fossil evidence for biological diversity and unity, episodic speciation, and species extinction.

S2(9-10)B8
Understands the use of energy in cellular systems.

S2(9-10)B8.2  
Understands how chemical energy stored in glucose is made available to plant and animal cells by the process of respiration. 

S2(9-10)B8.3  
Understands the role of cellular organelles in respiration.

S2(9-10)B8.4  
Understands the role of biochemicals in the process 

S2(9-10)B8.5  
Understands factors that affect the rate and/or yield of products of respiration and photosynthesis.

S2(9-10)B8.6  
Understands how cells make use of energy released during cellular respiration.

S2(9-10)B9
Understands that the amount of life an environment can support is limited by the availability of matter and energy and the ability of the ecosystem to recycle its resources.

S2(9-10)B9.1
Understands how the sun’s energy is captured by living things, converted into matter through photosynthesis, and released for use through cellular respiration.

S2(9-10)B9.2
Understands how matter and energy are passed from one organism to another for growth and metabolic processes.

S2(9-10)B9.3
Understands how the amount of usable matter and energy decreases during each successive energy change along the food chain; unusable energy is dissipated into the environment as heat

S2(9-10)B9.4
Understands how oxygen, water, carbon, nitrogen and water are cycled between the biotic and abiotic environment.

S2(9-10)B9.5
Understands carrying capacity and factors that limit the size and growth f populations within an ecosystem.

S2(9-10)B96.
Understands understands factors that interfere with the flow of matter, energy and resources through an ecosystem.

S2(9-10)B10  
Understands that the interrelationships and inter dependencies among organisms generate stable ecosystems that fluctuate around a state of rough equilibrium for hundreds or thousands of years.

S2(9-10)B10.1
Understands the role of producers, consumers and decomposers in an ecosystem.

S2(9-10)B10.2
Understands the role of living organisms in the cycling of water, nutrients and energy through the environment.

S2(9-10)B10.3
Understands how different populations interact with one another in a community.

S2(9-10)B10.4
Understands the importance of biodiversity in a community and how it is affected by changes in climate, habitat, availability of resources, human activity or introduction of non-native species.

S2(9-10)B10.5
Understands population growth, factors that result in fluctuation of populations and how changes in population size affect the ecological balance of community.

S2(9-10)B10.6
Understands the difference between accommodation of an individual to its environment, and the gradual adaptation of a lineage of organisms through genetic change.

S2(9-10)B10.7
Understands how ecosystems are interconnected.

S2(9-10)B11  
Understands the scientific basis for maintaining optimal human health as well as current sociological hazards.

S2(9-10)B11.1  
Understands general causes for disease.

S2(9-10)B11.2  
Understands the role of various agents  infectious diseases, effective means of treatment and prevention.

S2(9-10)B11.3
Understands cause, prevention and effects of HIV/AIDS.

S2(9-10)B11.4
Understands human mechanisms for combating disease.

S2(9-10)B11.5
Understands how drugs, alcohol and tobacco affect the human body.

S2(9-10)B11.6
Understands the role of nutrition, rest and exercise in maintaining optimum human health.

S4
THE STUDENT THINKS SCIENTIFICALLY.

S4(9-10)B1
Classifies living and non-living things according to their structure, function, and manner in which they interact with other things

S4(9-10)B1.1
Understands similarities and differences in the structure and function of living and non-living things (e.g., organic/inorganic compounds, atom/ion, antibody/antigen, bacteria/virus, dominant/recessive traits, enzymes/hormones, aerobic/anaerobic).

S4(9-10)B1.2
Understands similarities and differences in interactions among living and non-living things (e.g., herbivore/carnivore, ionic/covalent bond, endothermic/exothermic).

S4(9-10)B2
Understands the use of hypotheses in science
S4(9-10)B2.1
Understands differences between a guess, hypothesis and theory as these terms are applied in science.

S4(9-10)B2.2
Understands how hypothesis statements can be framed to achieve meaningful results (e.g., cause and effect statements, correlation of variables, sequence of events).

S4(9-10)B2.3
Understands how a hypothesis is used to select and guide the interpretation of data.

S4(9-10)B2.4
Understands how a hypothesis is used to determine if additional data needs to be gathered.

S4(9-10)B2.5
Understands how hypotheses are modified in accordance with collected data and evidence.

S4(9-10)B3
Performs error analysis on collected data

S4(9-10)B3.2
Understands controlled tests.

S5
THE STUDENT CONDUCTS SCIENTIFIC INVESTIGATIONS.

S5(9-10)B1
Understands that investigations are conducted for a variety of reasons
S5(9-10)B1.1
Understands that investigations are conducted to discover new aspects of the natural world.

S5(9-10)B1.2
Understands that investigations are conducted to explain observed phenomena.

S5(9-10)B1.4
Understands that investigations are conducted to test the predictions prompted by current scientific theories.

S5(9-10)B2
Uses scientific literature as a source of information in research
S5(9-10)B2.2
Knows appropriate sources for obtaining various kinds of scientific information (e.g., boiling point of water, famous scientists, causes of disease).

S5(9-10)B3
Designs and conducts scientific experiments

S5(9-10)B3.1
Formulates testable hypotheses.

S5(9-10)B3.2
Develops experimental procedures to prove or disprove a hypothesis.

S5(9-10)B3.3
Understands and controls variables (e.g., uses a control when appropriate, dependent and independent variables).

S5(9-10)B3.4
Collects, records and organizes data.

S5(9-10)B5
Writes concise Laboratory reports
S5(9-10)B5.1
Defines problem or poses question with focus and clarity.

S5(9-10)B5.2
Proposes solutions to problem or hypothesis in a manner that is testable.

S5(9-10)B5.3
Describes procedures, techniques, critical materials, and safety precautions so that the experiment is repeatable by others.

S5(9-10)B5.4
Presents data in an organized and appropriate format (e.g., charts, diagrams, graphs, narrative).

S5(9-10)B5.5
Presents interpretation and analysis of data (e.g., error analysis, discrepant results, uncontrolled conditions, statistical variation).

S5(9-10)B5.6
Proposes explanations for experimental observations.

S5(9-10)B5.7
Draws conclusions based upon experimental evidence and discusses their implications for application or further study.

S6
THE STUDENT UNDERSTANDS AND USES SCIENTIFIC TOOLS AND TECHNOLOGIES 

S6(9-10)B1
Uses laboratory skills, techniques and apparatus to conduct more complex investigations
S6(9-10)B1.1
Selects appropriate tools and equipment (e.g., microscopes, balances, computer-linked probes, graphing calculator, optical equipment, glassware, Bunsen burner) to gather, analyze, interpret and display scientific data.

S6(9-10)B1.2
Uses tools and equipment properly (e.g., microscopes, balances, computer software, computer-linked probes, graphing calculator, optical equipment, glassware, Bunsen burner, thermometer) to gather, analyze, interpret, and display scientific data.

S6(9-10)B1.3
Selects and uses appropriate techniques (e.g., dissection, calibration, separation of mixtures, identification of unknown substances, titration, DNA fingerprinting, electrolysis) to gather, analyze, interpret and display scientific data. 

S6(9-10)B2
Uses appropriate tools and technology to conduct scientific investigations with accuracy
S6(9-10)B2.1
Selects and uses appropriate measuring devices (e.g., mass, linear, volumetric, temperature, voltage, compass, stopwatch) for the degree of accuracy required.

S6(9-10)B2.2
Uses scales and units (e.g., resolution, conversion) of measurement (e.g., meters, millimeters; standard and metric; degrees Celsius, Fahrenheit and Kelvin; calorie; light-years) that are appropriate for the degree of accuracy required.

S6(9-10)B3
Uses proper procedures for handling Laboratory tools, chemicals, equipment and animals
S6(9-10)B3.1
Uses laboratory tools (e.g., scalpel, Bunsen burner, glassware) safely and correctly.

S6(9-10)B3.2
Uses chemicals safely and correctly.

S6(9-10)B3.3
Uses equipment (e.g., microscope, balances, spectrometers) safely and correctly.

S6(9-10)B3.4
Handles animals and biological materials (e.g., dissectible, live animals, cultured organisms) safely, correctly, and humanely.

S6(9-10)B4
Demonstrates safety procedures and knows how to respond when an accident occurs during a science experiment

S6(9-10)B4.1
Selects and uses personal safety equipment when appropriate (e.g., goggles, apron, gloves).

S6(9-10)B4.2
Understands and follows safety guidelines for appropriate behavior and personal hygiene in the science classroom and Laboratory (e.g, no food or drink; tie back long hair when using an open flame; remove contact lenses when working with chemicals).

S6(9-10)B4.3
Understands general emergency procedures for the science classroom and Laboratory (e.g., location of exits; use and location of eyewash, fire blanket and fire extinguisher).

S6(9-10)B4.4
Understands procedures for handling an accident at the laboratory workstation (e.g., chemical spill, biological contamination of workstation, gas leak, glass breakage).

S6(9-10)B5
Uses a variety of tools, including technology, to apply mathematical operations to data analysis and interpretation during scientific investigations

S6(9-10)B5.1
Understands and uses appropriate expressions of mathematical values (e.g., scientific notation, significant digits, significant figures) for scientific measurement and computations.

S6(9-10)B5.2
Understands and uses appropriate mathematical operations and formulas (e.g., calculates speed, density, volume, displacement, potential energy, probability, percent composition, measurement conversions) for data interpretation during scientific investigations.

S6(9-10)B6
Uses a variety of tools, including technology, to organize and communicate information from scientific investigations

S6(9-10)B6.1
Selects and uses tools, including technology (e.g., charts, graphs, diagrams, flowcharts data bases, spreadsheets) to organize scientific information.

S7
THE STUDENT COMMUNICATES AND UNDERSTANDS SCIENTIFIC INFORMATION AND PROCESSES 

S7(9-10)B1
Communicates understanding of scientific concepts and principles
S7(9-10)B1.1
Presents understanding of science concepts in written form (e.g. reports, essays, graphics), supporting statements with application and/or evidence.

S7(9-10)B1.2
Makes oral presentations that demonstrate understanding of science concepts and principles, supporting statements with application and/or evidence.

S7(9-10)B3
Understands scientific information contained in a variety of sources
S7(9-10)B3.1
Acquires information from a variety of sources (e.g., science textbooks, encyclopedia, Internet, interviews, museums, topographical maps, newspaper).

S7(9-10)B3.2
Selects and uses appropriate sources for obtaining various kinds of scientific information (e.g., boiling point of water,  famous scientists, causes of disease, topographical and geological maps, weather maps).

S7(9-10)B3.3
Understands differences between scientifically valid and invalid sources.

S7(9-10)B4 
Interprets and reports scientific procedures and processes
S7(9-10)B4.1
Interprets and follows logic and sequence of steps in a scientific investigation.

S7(9-10)B4.2
Reports step-by-step procedures in an experiment with logic and sequence.

S7(9-10)B4.3
Interprets and writes chemical symbols, formulas, and equations (e.g, balanced chemical equations, ionic symbols, Lewis dot structures, exothermic/endothermic equations).

S8
THE STUDENT UNDERSTANDS HOW DEVELOPMENTS IN SCIENCE AND TECHNOLOGY AFFECT SOCIETY AND THE ENVIRONMENT 
S8(9-10)B1
Knows examples of advanced and emerging technologies and how they could impact society
S8(9-10)B1.1
Knows technological developments in the biomedical field and how they impact society (e.g, DNA fingerprinting, genetic engineering, cloning, organ transplant, in vitro fertilization, pharmacology, cancer and HIV/AIDS research and treatment, vaccines, antibiotics, biochemical warfare). 

S8(9-10)B1.2
Knows technological developments in agriculture and how they impact society (e.g, selective breeding, genetic engineering, cloning, use of pesticides).

S8(9-10)B1.5
Knows technological developments in energy resources and how they impact society (e.g, nuclear energy, solar power, use of biomass, electric powered automobiles, alternative energy resources, use of lasers). 

S8(9-10)B1.6
Knows developments in materials technology and how they impact society (e.g, plastics, pharmaceuticals, biodegradable materials, fire-proof material, materials for warfare)

S8(9-10)B1.7
Knows technological developments that have been designed to improved the quality of our lives and their consequential impact on society (e.g.,  television, computer technology, data processing, sanitation, building construction, virtual reality).

S8(9-10)B2
Knows that throughout history, diverse cultures have developed scientific ideas and solved human problems through technology

S8(9-10)B2.1
Understands contributions of various cultures to the development of scientific ideas and technological developments (e.g, production of paper, gunpowder, printing press, radio, medicines, agriculture, internal combustion engine).

S8(9-10)B2.3
Understands how scientific and technological developments influence subsequent developments in science and technology.

S8(9-10)B4
Understands that alternatives, risks, costs, and benefits must be considered when developing new technologies or when choosing available technologies
S8(9-10)B4.1
Understands technological solutions to problems, their alternatives (e.g, alternative energy sources, natural resources), and their constraints (e.g., physical limitations, efficient use of resources, cost, risk to life and the environment).

S8(9-10)B4.2
Understands that the benefits of technological development may pose accompanying risks to individuals, society, or the environment (e.g., pollution, health risks, extinction of  species).

S8(9-10)B4.3
Understands costs of technological development and who/what bears them (e.g., young/old; developing nations, underprivileged classes, plant and animal populations, various ecosystems).

S8(9-10)B4.4
Understands resource requirements for technological development and methods for conservation and recycling. 

S8(9-10)B5
Understands ethical responsibilities associated with scientific enterprise and appropriate use of new discoveries

S8(9-10)B5.2
Understands ethical concerns associated with scientific research (e.g., testing on animals, humans).

S8(9-10)B5.3
Understands ethical concerns associated with various scientific and technological developments (e.g., germ warfare, atomic bomb, genetic engineering, human cloning).

S8(9-10)B6
Understands that although technology may increase our quality of life, it can cause stress on the natural environment

S8(9-10)B6.1
Understands how technological developments have resulted in the destruction of habitats.

S8(9-10)B6.2
Understands how technological developments have brought about overuse of land and natural resources.

S8(9-10)B6.3
Understands how technological developments have brought about environmental pollution and changes in the earth’s atmosphere.

S8(9-10)B7
Understands how humans have impacted the environment and developed practices that alleviate damage to natural resources

S8(9-10)B7.1
Understands the environmental impact of human population growth and resource consumption.

S8(9-10)B7.2
Understands ways in which scientific and technological developments have impacted the environment and availability of natural resources.

S8(9-10)B7.3
Understands methods of conservation that can be used to prevent or reduce resource consumption (e.g., alternative energy sources, improving efficiency of energy and natural resources, recycling of mineral resources, recycling of wood, paper and plastic products).

S8(9-10)B7.4
Understands methods of conservation that can be used to protect the environment (e.g., use of natural predators to replace insecticides; use of bacteria to clean oil spills; promoting environmental stewardship; sewage and water treatment systems; treatment of hazardous waste).

S8(9-10)B8
Identifies the role of science and technology in a variety of careers
S8(9-10)B8.2
Knows fields in which scientists and engineers work (e.g., education, research, design, medicine, biotechnology, space exploration).

S8(9-10)B8.3
Knows science knowledge and skills that are used by people in a variety of careers (e.g., collecting data, conducting a controlled investigation, classifying information, manipulation of scientific equipment).
LIFELONG LEARNING STANDARDS 

The San Jose Unified School District Lifelong Learning Standards were developed and drafted by its teachers, administrators, parent, and community partners.   The standards and indicators checked below are those targeted learning objectives that will be assessed in this course.
Students will be effective communicators who:

√ listen objectively with understanding

   speak with clarity of meaning to any audience for a variety of purposes

   read a variety of materials with understanding

√ write with clarity of meaning to any audience for a variety of purposes

√ use a variety of strategies to communicate information

Students will be informed thinkers who:

√ identify, define and solve problems

√ set criteria and analyze alternatives in making decisions

√ use a variety of critical and creative strategies in solving problems and making decisions

√ explain their thought processes in arriving at outcomes

√ apply problem-solving and decision-making skills to real life situations

Students will be self-directed learners who:

√ assess and reflect on their attitudes, skills and behaviors

   set priorities, plan and take action to accomplish goals

√ manage time and resources efficiently


√ apply what they learn to other situations

   explore and prepare for academic, extracurricular and career opportunities

Students will be collaborative workers who:

√ contribute to the achievement of group or team goals

   perform a variety of roles within groups or teams

√ acknowledge and respect contributions of others

   reflect on group or team and personal performance

Students will be responsible members of society who:

√ recognize diverse ethnic, linguistic, cultural and economic backgrounds

√ recognize the rules and processes that govern societies

   demonstrate and exercise the skills required to be a contributing member of a society

√ apply practices that preserve the safety and health of one’s self, others and the

    environment 

Students will be information processors who:

√ identify, access, gather and evaluate relevant data

√ convert data into usable information related to need

√ build knowledge by using a variety of information resources and tools including

   technology 

VII.  COURSE OUTLINE
Unit 1.  The Nature of Biology

A.  The Methods of Biological Investigations

B.  Biological Tools and Technologies

1. Laboratory:  Metric Measurement

2. Laboratory:  Microscope, Balances, Graduated cylinders

C.  Scientific Method

1. Testable hypothesis

2. Experimental design

3. Independent/dependent variables

4. Controls

5. Sample size

6. Data collection and recording

7. Data interpretation and error analysis

8. Drawing inferences and/or conclusions

9. Laboratory:  Designing a Controlled Experiment--pH and Acid/Base Indicators

Unit 2.  The Cell

A.  Cell Theory

B.  Cell structure and function

1. Cell Chemistry

2. Eukaryotic cell structure

3. Plant and animal cells

4. Laboratory:  Comparing Plant and Animal Cells

5. Laboratory:  Build a Cell

C.  Plasma membrane

1. Internal and external environments

2. Hypertonic/hypotonic/isotonic solutions

3. Osmosis and diffusion

4. Permeability

5. Fluid Mosaic Model

6. Active and passive transport

7. Laboratory:  Osmosis and Diffusion

D.  Cell division and growth

1. Cell size:  Surface to volume ratio

2. Mitosis and the cell cycle

3. Laboratory:  Phases of Mitosis

4. Regulation of the cell cycle

5. Enzymes

6. Laboratory:  Does Temperature Affect Enzyme Reaction?

7. Cancer:  causes and prevention

8. Cell differentiation

9. Organizational levels:  tissue, organ, organ system

Unit 3.  Heredity in Humans

A.  Meiosis

1. Phases of Meiosis

2. Meiosis and Mitosis

3. Gametogenesis

4. Fertilization

5. Genetic variation

B. DNA structure and function 

1. Nucleotides/base-pairing

2. DNA as an information molecule

3. DNA replication

C. DNA and protein production

1. Genes and proteins

2. RNA

3. Transcription

4. The genetic code

5. Translation

6. Protein synthesis

7. Expression of genetic information

D. Genetic changes

1. Chromosomal/genetic mutations

2. Genetic engineering

3. Recombinant DNA

4. Laboratory:  Isolating DNA

5. The Human Genome

6. Bioethics

E.  Human Genetics:  Patterns of Inheritance

1. Mendelian genetics

2. Genotype and phenotype

3. Dominant/recessive alleles

4. Heterozygosity/homozygosity

5. Monohybrid and dihybrid crosses

6. Segregation of alleles

7. Pedigree

8. Laboratory:  Punnet squares

9. Laboratory:  Probability

F. Complex Inheritance of Human Traits 

1. Multiple alleles

2. Sex-linked traits

3. Laboratory:  Yeast Genetics

4. Co-dominance/incomplete dominance

5. Effect of environment on gene expression

6. Laboratory:  Multiple Alleles

7. Laboratory:  Sex linked Traits

8. Laboratory:  Incomplete Dominance

9. Laboratory:  Co-dominance

10. Human Genetic Disorders

Unit 4.  Evolution

A.  Origin of Life

1. Earth History

2. Geologic time scale


3.  Evolution of cells

B. Evolutionary theory

1. Lamark’s principles

2. Darwin’s Theory of Natural Selection

3. Adaptation 

4. Diversity

5. Biological classification systems

6. Laboratory:  Diversity and Adaptation in a Marine Environment

7. Laboratory:  Diversity and Adaptation across Time

C.  Evidence for Evolution

1. Fossil evidence

2. Homologous structures

3. Embryological evidence

4. Biochemical evidence

5. DNA evidence

D.  Mechanisms of Evolution

1. Mutation

2. Variation 

3. Laboratory:  Variation

4. Natural Selection

5. Speciation

6. Isolation

7. Migration

 Unit 5.    Human Support and Locomotion:  Skeleton and Muscles

A.  Skeletal System:  Structure and function

1. Vertebrates and invertebrates

2. Axial and appendicular skeleton

3. Ligaments and muscle attachment

4. Moveable and immovable joints

5. Bone formation, structure and function

6. Blood cell production

7. Calcium and phosphorus storage 

8. Bone disorders, diseases, injuries and first aid

9. Laboratory:  Osteocytes and Haversian Canal 

10. Laboratory:  Identification of Bones

B.  Muscles:  Structure and function

1. Types of muscle

2. Skeletal-muscular system

3. Skeletal muscle contraction

4. Myofibrils and filaments

5. Muscle strength and exercise

6. Cellular respiration

7. Laboratory:  Energy in Cellular Reactions

8. Aerobic and anaerobic respiration

9. Energy in human performance

10. Muscle fatigue

11. Laboratory:  Muscle Identification

12. Laboratory: Conditioning and cellular respiration

13. Muscle disorders, diseases, injuries and first aid

14. Laboratory:  Muscle Movement

Unit 6.  Fluid Transport and Immunity:  Circulatory and Lymphatic Systems

A.  Human blood components

1. Red blood cells/hemoglobin

2. Oxygen/carbon dioxide transport

3. White blood cells and defense

4. Blood clotting

5. Blood typing:  ABO groups

6. Antigens/antibodies

7. Rh factors

8. Human placenta

9. Blood disorders, disease (HIV/AIDS), injury and treatment

10. Laboratory:  Simulated Blood Typing

B.  Blood Vessels:  Structure and function

1. Arteries, veins, capillaries

2. Laboratory:  Comparing Arteries and Veins, A Comparative Study in Anatomy and Function

3. Laboratory: Circulation in Living Organism (fish tail)

4. Blood vessel disorders and disease


C. Heart:  Structure and function

1. Blood’s path through the heart

2. Heartbeat control and regulation

3. Laboratory:  How Do Drugs Affect the Heartrate of Daphnia?

4. Blood pressure:  Systolic and diastolic

5. Laboratory: Blood Pressure

6. Disorders and diseases of the heart

7. Preventive and technological treatment

8. Laboratory: Sheep Heart Dissection

D.  Infectious Disease

1. Koch’s postulates

2. Causes of diseases 

3. Bacteria and viruses:  Structure and function

4. Reservoirs and transmission of disease

5. Causes of symptoms

6. Patterns of disease

7. Treating diseases

8. Innate defense: Secretion, immunity, inflammation, WBC, interferons

9. Laboratory:  How Sensitive are Bacteria to Antibiotics?

E.  Lymphatic System:  Structure and function

1. Acquired immunity

2. Antibody immunity

3. Cellular immunity

4. Passive and active immunity

5. HIV/AIDS

6. Human transplants and rejection

7. Immune diseases and disorders

8. Laboratory:  Fluid Exchange and Risk Assessment

Unit 7.
Human Digestion and Nutrition:  Digestive System

A.  Digestive System:  Structure and function

1. Mechanical digestion

2. Chemical digestion:  Enzymes

3. Acid, bases and buffers

4. Absorption:  Food and water

5. Elimination of Wastes

6. Laboratory: Frog Dissection

7. Digestive disorders and disease

B.  Nutrition  

1. Food Chemistry:  Fats, Proteins, Carbohydrates

2. Laboratory: Food Analysis 

3. Minerals and Vitamins:  Coenzymes

4. Solubility:  Fat soluble and water solubility substances

5. Food Energy:  Calories

6. Laboratory:  Calorimetry

7. Metabolism:  Energy intake and output

8. Role of water in human metabolism

9. Balanced diet

10. Activity:  Diet Analysis and Food Labels

11. Malnutrition:  Starvation and eating disorders

Unit 8.
Human Excretion:  Respiratory and Urinary Systems and Skin

A.  Lungs:  Structure and function

1. Mechanics of breathing

2. Regulation of breathing

3. Air filtration

4. Gas exchange:  Diffusion of gases

5. Blood transport of gases

6. Cellular respiration

7. Laboratory:  Lung Volume and Capacity

8. Laboratory:  Respiratory Rate

9. Laboratory:  pH on a Scale of 1 to 14

10. Laboratory:  Buffers:  Regulating pH

11. Vital Signs and disorders and diseases of the respiratory system

12. Smoking

B.  Urinary System: Structure and Function 

1. Kidneys  

2. Nephron:  Filtration, pressure, diffusion and ion transport

3. Formation of urine

4. Homeostasis

5. Disorders and diseases of the urinary tract

C.  Skin:  Structure and function

1. Protection:  Epidermis, dermis, pigmentation

2. UV Protection

3. Glands:  Sweat and sebaceous glands

4. Temperature regulation:  Evaporation and cooling

5. Feedback systems

6. Elimination of fluids

7. Sensory reception

8. Vitamin production

9. Skin disorders, diseases, injury and treatment

10. Laboratory:  What’s Your Temperature Now?

Unit 9.  Human Reproduction:  Reproduction and Endocrine Systems

A.  Endocrine glands:  Structure and function

1. Hormones:  Steroid and amino acid hormones

2. Endocrine control of body

3. Negative feedback control:  hormones, water and glucose levels

4. Hormone action:  Cell receptors

5. Adrenal hormones and stress

6. Thyroid and Parathyroid Hormones

7. Human growth

8. Laboratory:  Average Growth Rate 

B.  Reproductive System:  Structure and function

1. Gametogenesis and meiosis

2. Male reproductive system

3. Sperm and semen formation

4. Male puberty and hormone control

5. Female reproductive system

6. Egg formation and release

7. Female puberty and hormone control

8. Menstrual cycle

9. Fertilization and implantation

10. Laboratory:  Development of Frog Eggs

11. Embryonic membranes and placenta

12. Fetal development

13. Human birth, growth, and aging

14. Disorders:  STD: Bacteria and viruses

15. Sexual Responsibility

16. Laboratory:  Observing Reproductive Behavior in Nonhuman Animals


Unit 10. Human Brain, Nervous System and Senses

A.  Neurons:  Specialized cell structure and function

1. Stimulus and response

2. Laboratory:  Animal Response to Light

3. Cell membrane permeability 

4. Nervous impulses:  Wave of polarization

5. Sodium/potassium pump 

6. Synapse:  Neurotransmitters

7. Laboratory:  Cutaneous Sensation

B. Central Nervous System:  Structure and function

1. Human Brain:  Structure and function

2. Evolution of the Brain

3. Human thinking and learning

4. Spinal cord

5. Brain and spinal cord disorders and diseases

C. Peripheral Nervous System:  Structure and function

1. Somatic and autonomic systems

2. Sympathetic and parasympathetic systems

3. Reflex

D. Senses:  

1. Eye:  Structure and function

2. Ear:  Structure and function

E. Effects of Drugs and alcohol

1. Addiction and chemical dependency

F.  Characteristics of the human animal

1. Human capacity for culture and learning

2. Information and inductive reasoning

3. Relationship of the brain and mind

4. Laboratory:  Primates Exploring Primates

Unit 11.  Ecology

A.  Principles of ecology

1. Biotic and abiotic factors in the environment

2. Organizational levels: biosphere, ecosystem, community, population, organism

3. Organisms in ecosystems:  habitat and niche

4. Relationships in ecosystems:  commensalism, mutualism, parasitism

5. Laboratory:  Observing Earthworm Habitats

B.  Matter and energy flow through ecosystems

1. Autotrophs and heterotrophs

2. Energy transfer and energy pyramid

3. Photosynthesis

4. Laboratory:  Leaf Anatomy

5. Laboratory:  Using Light Energy to Build Matter

6. Laboratory: Composting and Generating Heat Energy

7. Food chains and food webs

8. Trophic relationships:  Symbiosis, predator/prey

9. Laboratory: Observing Predator and Prey Relationships

C.  Communities and Biomes

1. Limiting factors and ranges of tolerance

2. Competition

3. Stages of ecological succession:  primary, secondary, climax community

4. Biomes:  Aquatic and terrestrial, biotic and abiotics factors



5. Laboratory: Observing Effects of Limiting Factors in an Aquarium

D. Populations

1. Population growth:  linear and exponential

2. Immigration and emigration

3. Reproductive patterns

4. Environmental factors and limitations

5. Human growth rate

6. Laboratory:  Human Population Growth

E.  Human Impact on Ecosystems

1. Biodiversity

2. Endangered Species/Extinction

3. Conservation

VIII.  INSTRUCTIONAL METHODS and/or STRATEGIES

Example:

1. Lecture

2. Discussion

3. Group Work

4. Readings

5. Laboratory Investigations

6. Library Research

7. Internet Research

8. Videos

9. CD Roms

IX.  ASSESSMENT 

Example:

1. Exams

2. Quizzes

3. Research papers

4. Laboratory reports

5. Homework assignments

6. Projects

7. Classroom participation

8. Final exams

9. Performance based assessments

X.
TEXTS AND SUPPLEMENTAL INSTRUCTIONAL MATERIALS

BSCS Biology:  A Human Approach, Kendall-Hunt Publishers, 1997 (Pending Board approval).

Biology:  The Dynamics of Life, Glencoe-McGraw-Hill Publishers, 2000


Course requested by:     Lincoln High School Science Department
Funding Source:     School funds

Contact Person:  Science Resource Teacher, District Office  

Page  12

