BIOLOGY SYLLABUS GRADE 10

Course Description
The Biology curriculum is designed to continue student investigations of the life sciences that began in grades K-8 and provide students the necessary skills to be proficient in biology.  This curriculum includes more abstract concepts such as the interdependence of organisms, the relationship of matter, energy, and organization in living systems, the behavior of organisms, and biological evolution.  Students investigate biological concepts through experience in laboratories and field work using the processes of inquiry.

Curricular Content

The course has been developed taking into consideration the standards used by the National Academies of Science, science as inquiry, physical science, life science, earth and space science, science and technology, personal and social perspectives, 
history and nature of science. 
QUARTER ONE
· Introduction to Biology

· Introduction to principles of Ecology

· The chemistry of Life
QUARTER TWO
· Cell structure and function
· Cellular Energetics
· Cellular Reproduction
END OF SEMESTER REVIEW

QUARTER THREE
· Genetics

· Evolution

· History and diversity of life
QUARTER FOUR
· Human Body

REVIEW FOR END OF SEMESTER EXAMS

RELATED TEXTBOOK:  Glencoe Science – Biology
The students will take part in a minimum of 2 labs per Quarter.
Quarter 1
INTRODUCTION TO BIOLOGY  (1)
· Relate the eight properties of life to a living organism – characteristics of living organisms.  Identify the tiny structures that make up all living organisms.
· What biologists do.

· Science in everyday life.
· Understand differences between reproduction and heredity and between metabolism and homeostasis. 

· Describe the stages common to scientific investigations.

· Distinguish between forming a hypothesis and making a prediction.

· Define the words hypothesis and theory as used by a scientist.
· Differentiate between scientific inquiry and the scientific method.

INTRODUCTION TO THE PRINCIPLES OF ECOLOGY (2-5)
· Organisms and their relationships

· Flow of Energy in an Ecosystem

· Cycling of Matter

· Community Ecology

· Terrestrial Biomes

· Aquatic Ecosystems

· Biodiversity and Conservation

THE CELL
CHEMISTRY IN BIOLOGY (6)
· Describe the difference between atoms, elements and compounds.

· Distinguish between covalent bonds, hydrogen bonds, and ionic bonds.

· Evaluate the importance of energy to living things.

· Relate energy and chemical reactions.

· Describe the role of enzymes in chemical reactions.
· Analyze the properties of water.

· Describe how water dissolves substances.

· Determine why water is a good solvent.

· Distinguish between acids and bases. 

· Summarize the characteristics of organic compounds.

· Compare the structures and function of different types of biomolecules.

· Describe the components of DNA and RNA.
Quarter 2
CELL STRUCTURE AND FUNCTION (7)
· Describe the scientific theory of cells (cell theory) and relate the history of its discovery to the process of science.
· Relate magnification and resolution in the use of microscopes.
· Understand how the plasma membrane helps to maintain a cell’s homeostasis.
· Determine why cells must be relatively small (surface area to volume ratio)
· Compare the structure of prokaryotic cells with that of eukaryotic cells.

· Explain the evidence supporting the scientific theory of the origin of eukaryotic cells (endosymbiosis). 
· Describe the structure of cell membranes and relate it to cellular transport.

· Compare and contrast the general structures of plant and animal cells. 

· Describe the structure and function of organelles found in animal and plant cells.

· Identify the structures in plant cells that are absent from animal cells.

· Cellular transport - relate concentration gradients, diffusion, and equilibrium - osmosis.

· Predict the direction of water movement into and out of cells.

· Describe the importance of ion channels in passive transport.

· Active transport - identify the role of carrier proteins in facilitated diffusion.

· Compare active transport with passive transport.

· Describe the importance of the sodium-potassium pump.

·  Distinguish between endocytosis and exocytosis.

· Identify three ways that receptor proteins can change the activity of a cell.
CELLULAR ENERGY (8)
· Analyze the flow of energy through living systems.

· Compare the metabolism of autotrophs with that of heterotrophs.

· Explain the two laws of thermodynamics.

· Describe the role of ATP in metabolism.

· Describe how energy is released from ATP.

· Photosynthesis - summarize how energy is captured from sunlight in the first stage of photosynthesis.

· Analyze the function of electron transport chains in the second stage of photosynthesis.

· Relate the Calvin cycle to carbon dioxide fixation in the third stage of photosynthesis.

· Respiration - summarize how glucose is broken down in the first stage of cellular respiration.

· Describe how ATP is made in the second stage of cellular respiration.

· Know about Pyruvate

· Evaluate the importance of oxygen in aerobic respiration. 2 versus 36 ATP

CELLULAR REPRODUCTION (9)
· identify the major events that characterize each of the five phases of the cell cycle.

· Describe the structure and function of the spindle during mitosis.

· Summarize the events of the five stages of mitosis.

· Brief discussion on how changes in chromosome number of structure can affect development.

· Awareness of the role of the cell cycle to the onset of cancer.

· Brief discussion on the cell cycle related to apoptosis.

· Describe what stem cells are and the types of stem cells.

Quarter 3
SEXUAL REPRODUCTION AND GENETICS 
MEIOSIS (10)
· Advantages and disadvantages of sexual and asexual reproduction.

· Differentiate between a gene, a DNA molecule, a chromosome, and a chromatid.

· Differentiate between homologous chromosomes, and sex chromosomes.

· Compare haploid and diploid cells.

· Summarize the events that occur during meiosis.

· Evaluate the relative genetic and evolutionary advantages and disadvantages of asexual and sexual reproduction.
· Identify the investigator whose studies formed the basis of modern genetics.

· List characteristics that make the garden pea a good subject for genetic study.

· Relate crossing-over, independent assortment, and random fertilization to genetic variation.

· Summarize the three major steps of Gregor Mendel’s garden pea experiment.

· Relate the ratios that Mendel observed in his crosses to his data.

· Describe the two main hypotheses Mendel developed. Compare Mendel’s two laws of heredity.

· Define the terms homozygous, heterozygous, genotype, and phenotype.

· Predict the results of monohybrid genetic crosses by using Punnett squares.

· Apply a test cross to determine the genotype of an organism with a dominant phenotype.

· Predict the results of monohybrid genetic crosses by using probabilities.
· Analyze a simple pedigree.

· Briefly describe how mutations can cause genetic disorders and what are the benefits of genetic counseling.
MOLECULAR GENETICS (12)
· Evaluate the results of the Hershey and Chase experiment.

· Describe the three components of a nucleotide.

· Understand the structure of a DNA molecule and the Watson and Crick double-helix structure of DNA.

· Relate the role of the base-pairing rules to the structure of DNA. 
· Summarize the process of DNA replication.

· Briefly describe how errors are corrected during DNA replication.
· Compare the structure of RNA with that of DNA.

· Summarize the process of transcription.

· Relate the role of codons to the sequence of amino acids that results after translation.

· Outline the major steps of translation.

· Awareness of the evolutionary significance of the genetic code.
· One gene – 1 polypeptide hypothesis
· Summarize the role of transcription factors in regulating eukaryotic gene expression.

· Evaluate three ways that point mutations can alter genetic material with some examples.
HISTORY OF BIODIVERSITY

EVOLUTION (15)

· Evolution – the theory of natural selection explains evolution and the diversity of live.
· Evidence of Evolution
ORGANIZING LIFE’S DIVERSITY (17)
· History of classification – summarize the categories used in biological classification.
· Domains and Kingdoms – biological classification system with six kingdoms within three domains.
REVIEW FOR END OF SEMESTER EXAM

SCIENCE FAIR PROJECT
Quarter 4
HUMAN BODY
INTEGUMENTARY, SKELETAL AND MUSCULAR SYSTEM (32)

· List the four tissue types that are found in the integumentary system.
· Describe the structure of the skin.

· Summarize the structure and functions of the skeletal system.

· Describe the three types of muscle tissue. 

· Distinguish between slow-twitch and fast-twitch muscle fibres.

NERVOUS SYSTEM (33)

· Understand the structure of the nervous system.
· Identify the major parts of a neuron and describe the function of each.
· Identify different sensory structures and what each is able to detect.
CIRCULATORY, RESPIRATORY, AND EXCRETORY SYSTEMS (34)

· Identify the main functions of the circulatory system.
· Summarize the path of air through the respiratory system.
· Summarize the function of the excretory system.
DIGESTIVE AND ENDOCRINE SYSTEMS (35)

· Summarize the three main functions of the digestive system.
· Describe the process of chemical digestion.
· Identify and describe the function of glands and hormones.
HUMAN REPRODUCTION AND DEVELOPMENT (36)

· Summarize the structures of the reproductive systems.
· Discuss the development that takes place during the first week following fertilization.

· Describe the stages of human development from infancy to adulthood.
IMMUNE SYSTEM (37)

· Understanding the spread of disease.

· Summarize the structure and function of the lymphatic system.

· Describe five categories of noninfectious diseases.
REVIEW FOR END OF SEMESTER EXAMS
GRADING POLICY

Student thinking, writing, reading, listening, and speaking are at the center of class activity therefore student grades are viewed in this context. The teacher continuously assesses student performance and progress, as evidenced by in-class task commitment, finished written pieces, on-demand writing, homework, tests and quizzes, threaded discussion responses, class notes, and daily preparation.
Evaluation System:

Quarter grades are developed based upon the following formula:

· Tests, quizzes and projects

-
60%

· Laboratory activities and reports
-
25%

· Homework



-
15%
Semester grades are developed based upon the following formula:

· Quarterly Grades
(average)
-
80%
· Exam Grade or Semester Project
-
20%


