MELROSE PUBLIC SCHOOLS

COURSE SYLLABUS

Course Title:   520 Physical Science

Department:   Science
Primary Course Materials:  Text:  Heimler, Price; Focus on Physical Science; Merill; Ohio; 1989. 
Course Description:   This course is a concept-based treatment of physical phenomena.  Topics include kinematics (the study of motion), force, mechanical energy, heat, electricity and magnetism.  Emphasis will be placed on applying scientific formulas and problem solving.  Course work will also include laboratory work and projects.  

Essential Questions: 
How are the quantities of distance, time and velocity related?

What is the difference between speed and acceleration?

What is a force?

What principles govern how objects move?

How are mass, force and acceleration related?

How do applied forces, gravity and friction interact to affect the motion of objects?
How can motion in vertical and horizontal directions be understood?

What factors causes circular motion?

How are force and momentum related?

How can motion be understood and predicted using the principle of conservation of momentum?

How are work and energy related?

How can potential energy, kinetic energy and mechanical energy be related through the conservation of energy?

What is heat and temperature?

How do lenses and mirrors work?

What causes electricity?

What causes magnetism?

How are electricity and magnetism related?

Course Objectives:
The student will understand the relationships among position, distance, time and direction for objects in linear motion.

The student will understand how force influences the motion of objects in linear and two- dimensional motion.

The student will understand how the conservation of energy and the conservation of momentum can be used to predict physical phenomenon.

The student will understand how heat, temperature and energy are related.

The student will understand how electrical charge relates to the flow of electricity.

The student will understand the relationship between electrical voltage, current and resistance.

The students will conceptually understand the relationship between electrical current and magnetism

Sequential Content Outline:
	Quarter
	Content/Topic
	Assessment
	Standards

	1
	Units of measurement

Accuracy & Precision
	Test
	III Mathematical Skills

	
	Distance/Time/Speed/Acceleration

Using Formula

Graphing Data
	Velocity lab

Ticker tape lab

Test
	1.1, 1.2, 1.3

	
	Forces & Newton’s Laws of Motion
	2nd Law Lab
Test
	1.4, 1.5

	2
	Friction, weight, spring force and net force
	Quiz

Mu of Shoe Lab
	1.6

	
	Projectile motion, circular motion
Introduction to harmonic motion

	Circular motion lab

Projectile motion simulation lab

Test
	1.8

	
	Universal gravitation
	Quiz
	1.7

	
	Momentum, conservation of momentum, collisions
	Momentum lab

Test
	2.5

	3
	Work, energy & power

Simple machines
	Lever lab
Pulley Lab

Ramp Lab
Quiz
	2.2, 2.3, 2.4

	
	Kinetic, Potential & Mechanical Energy, conservation of energy
	Roller coaster lab

Test
	2.1, 2.2

	
	
	
	

	
	Specific Heat

Laws of thermodynamics
	Calorimeter lab
	3.2-3.4

	
	Phase changes, latent heat
	Latent heat lab
	

	
	Heat transfer
	Test
	3.1

	
	Wave characteristics, wave types, superposition, interference, resonance, Doppler effect
	Tuning fork vibration lab
	4.1-4.6

	4
	Wave refraction, reflection, diffraction

Geometric optics
	Reflection/refraction lab

Lens & mirror image lab

Test
	4.4

	
	Electrostatics, electric fields
	Electrostatics lab
	5.1, 5.4

	
	Electrical current,

Ohms law, parallel & series circuits
	Circuits lab

Test
	5.2, 5.3, 5.5

	
	Electromagnetism, electromagnetic induction, electromagnetic radiation
	Test
	5.6, 6.1, 6.2

	
	Final Examination
	
	


	Introductory Physics, High School
Learning Standards for a Full First-Year Course



	I. Content Standards

	1. Motion and Forces

Central Concept: Newton’s laws of motion and gravitation describe and predict the motion of most objects.
1.1
Compare and contrast vector quantities (e.g., displacement, velocity, acceleration force, linear momentum) and scalar quantities (e.g., distance, speed, energy, mass, work).

1.2
Distinguish between displacement, distance, velocity, speed, and acceleration. Solve problems involving displacement, distance, velocity, speed, and constant acceleration.

1.3
Create and interpret graphs of 1-dimensional motion, such as position vs. time, distance vs. time, speed vs. time, velocity vs. time, and acceleration vs. time where acceleration is constant.

1.4
Interpret and apply Newton’s three laws of motion.

1.5
Use a free-body force diagram to show forces acting on a system consisting of a pair of interacting objects. For a diagram with only co-linear forces, determine the net force acting on a system and between the objects.

1.6
Distinguish qualitatively between static and kinetic friction, and describe their effects on the motion of objects.

1.7
Describe Newton’s law of universal gravitation in terms of the attraction between two objects, their masses, and the distance between them.

1.8
Describe conceptually the forces involved in circular motion.

2. Conservation of Energy and Momentum

Central Concept: The laws of conservation of energy and momentum provide alternate approaches to predict and describe the movement of objects.

2.1
Interpret and provide examples that illustrate the law of conservation of energy.

2.2
Interpret and provide examples of how energy can be converted from gravitational potential energy to kinetic energy and vice versa.

2.3
Describe both qualitatively and quantitatively how work can be expressed as a change in mechanical energy. 

2.4
Describe both qualitatively and quantitatively the concept of power as work done per unit time. 

2.5
Provide and interpret examples showing that linear momentum is the product of mass and velocity, and is always conserved (law of conservation of momentum). Calculate the momentum of an object.
3. Heat and Heat Transfer

Central Concept: Heat is energy that is transferred by the processes of convection, conduction, and radiation between objects or regions that are at different temperatures.
3.1
Explain how heat energy is transferred by convection, conduction, and radiation.

3.2
Explain how heat energy will move from a higher temperature to a lower temperature until equilibrium is reached.

3.3
Describe the relationship between average molecular kinetic energy and temperature. Recognize that energy is absorbed when a substance changes from a solid to a liquid to a gas, and that energy is released when a substance changes from a gas to a liquid to a solid. Explain the relationships among evaporation, condensation, cooling, and warming.
3.4
Explain the relationships among temperature changes in a substance, the amount of heat transferred, the amount (mass) of the substance, and the specific heat of the substance.

4. Waves

Central Concept: Waves carry energy from place to place without the transfer of matter.

4.1
Describe the measurable properties of waves (velocity, frequency, wavelength, amplitude, period) and explain the relationships among them. Recognize examples of simple harmonic motion.

4.2
Distinguish between mechanical and electromagnetic waves.

4.3
Distinguish between the two types of mechanical waves, transverse and longitudinal.

4.4
Describe qualitatively the basic principles of reflection and refraction of waves.

4.5
Recognize that mechanical waves generally move faster through a solid than through a liquid and faster through a liquid than through a gas.

4.6
Describe the apparent change in frequency of waves due to the motion of a source or a receiver (the Doppler effect).
5. Electromagnetism

Central Concept: Stationary and moving charged particles result in the phenomena known as electricity and magnetism.

5.1
Recognize that an electric charge tends to be static on insulators and can move on and in conductors. Explain that energy can produce a separation of charges.

5.2
Develop qualitative and quantitative understandings of current, voltage, resistance, and the connections among them (Ohm’s law).

5.3
Analyze simple arrangements of electrical components in both series and parallel circuits. Recognize symbols and understand the functions of common circuit elements (battery, connecting wire, switch, fuse, resistance) in a schematic diagram.

5.4
Describe conceptually the attractive or repulsive forces between objects relative to their charges and the distance between them (Coulomb’s law).

5.5
Explain how electric current is a flow of charge caused by a potential difference (voltage), and how power is equal to current multiplied by voltage.

5.6
Recognize that moving electric charges produce magnetic forces and moving magnets produce electric forces. Recognize that the interplay of electric and magnetic forces is the basis for electric motors, generators, and other technologies.
6. Electromagnetic Radiation

Central Concept: Oscillating electric or magnetic fields can generate electromagnetic waves over a wide spectrum.
6.1
Recognize that electromagnetic waves are transverse waves and travel at the speed of light through a vacuum.

6.2
Describe the electromagnetic spectrum in terms of frequency and wavelength, and identify the locations of radio waves, microwaves, infrared radiation, visible light (red, orange, yellow, green, blue, indigo, and violet), ultraviolet rays, x-rays, and gamma rays on the spectrum.

	II. Scientific Inquiry Skills Standards

	Scientific literacy can be achieved as students inquire about the physical world. The curriculum should include substantial hands-on laboratory and field experiences, as appropriate, for students to develop and use scientific skills in introductory physics, along with the inquiry skills listed below.

SIS1. Make observations, raise questions, and formulate hypotheses.
· Observe the world from a scientific perspective.

· Pose questions and form hypotheses based on personal observations, scientific articles, experiments, and knowledge.

· Read, interpret, and examine the credibility and validity of scientific claims in different sources of information, such as scientific articles, advertisements, or media stories.

SIS2. Design and conduct scientific investigations.
· Articulate and explain the major concepts being investigated and the purpose of an investigation.

· Select required materials, equipment, and conditions for conducting an experiment.

· Identify independent and dependent variables.

· Write procedures that are clear and replicable.

· Employ appropriate methods for accurately and consistently 

· making observations

· making and recording measurements at appropriate levels of precision

· collecting data or evidence in an organized way

· Properly use instruments, equipment, and materials (e.g., scales, probeware, meter sticks, microscopes, computers) including set-up, calibration (if required), technique, maintenance, and storage.

· Follow safety guidelines.

SIS3. Analyze and interpret results of scientific investigations.
· Present relationships between and among variables in appropriate forms.

· Represent data and relationships between and among variables in charts and graphs.

· Use appropriate technology (e.g., graphing software) and other tools.

· Use mathematical operations to analyze and interpret data results. 

· Assess the reliability of data and identify reasons for inconsistent results, such as sources of error or uncontrolled conditions.

· Use results of an experiment to develop a conclusion to an investigation that addresses the initial questions and supports or refutes the stated hypothesis.

· State questions raised by an experiment that may require further investigation.

SIS4. Communicate and apply the results of scientific investigations.
· Develop descriptions of and explanations for scientific concepts that were a focus of one or more investigations.

· Review information, explain statistical analysis, and summarize data collected and analyzed as the result of an investigation.

· Explain diagrams and charts that represent relationships of variables.

· Construct a reasoned argument and respond appropriately to critical comments and questions.

· Use language and vocabulary appropriately, speak clearly and logically, and use appropriate technology (e.g., presentation software) and other tools to present findings.

· Use and refine scientific models that simulate physical processes or phenomena.

	III. Mathematical Skills

	Students are expected to know the content of the Massachusetts Mathematics Curriculum Framework, through grade 8. Below are some specific skills from the Mathematics Framework that students in this course should have the opportunity to apply:
· Construct and use tables and graphs to interpret data sets.

· Solve simple algebraic expressions.

· Perform basic statistical procedures to analyze the center and spread of data.

· Measure with accuracy and precision (e.g., length, volume, mass, temperature, time)

· Convert within a unit (e.g., centimeters to meters).

· Use common prefixes such as milli-, centi-, and kilo-.

· Use scientific notation, where appropriate.

· Use ratio and proportion to solve problems.




BIOLOGY COURSE SYLLABUS

Course Title: Biology I

Department: Science and Technology

Primary Course Materials: Biology: The Living Science (Miller, Levine). 1998. Prentice Hall


Modern Biology (Postlethwait, Hopson). 2006. Holt, Rinehart and Winston
Course Description: 
Essential Questions: 


What characterizes life?


How are living things classified?


How have so many different species developed/existed on Earth?


How do organisms interact with their environment—living and non-living?


How are living things organized in terms of structure and function?


How are species perpetuated?


How do energy and matter flow through biological systems?
Course Objectives

1.  The Chemistry of Life

Central Concept: Chemical elements form organic molecules that interact to perform the basic functions of life.

1.1
Recognize that biological organisms are composed primarily of very few elements.  

1.2
Describe the basic molecular structures and primary functions of the four major categories of organic molecules (carbohydrates, lipids, proteins, nucleic acids).

1.3
Explain the role of enzymes as catalysts that lower the activation energy of biochemical reactions. Identify factors, such as pH and temperature, that have an effect on enzymes.

2. Cell Biology

Central Concepts: Cells have specific structures and functions that make them distinctive. Processes in a cell can be classified broadly as growth, maintenance, and reproduction. 

2.1
Relate cell parts/organelles (plasma membrane, nuclear envelope, nucleus, nucleolus, cytoplasm, mitochondrion, endoplasmic reticulum, Golgi apparatus, lysosome, ribosome, vacuole, cell wall, chloroplast, cytoskeleton, centriole, cilium, flagellum, pseudopod) to their functions. Explain the role of cell membranes as a highly selective barrier (diffusion, osmosis, facilitated diffusion, active transport).

2.2
Compare and contrast, at the cellular level, the general structures and degrees of complexity of prokaryotes and eukaryotes.

2.3
Use cellular evidence (e.g., cell structure, cell number, cell reproduction) and modes of nutrition to describe the six kingdoms (Archaebacteria, Eubacteria, Protista, Fungi, Plantae, Animalia).

2.4
Identify the reactants, products, and basic purposes of photosynthesis and cellular respiration. Explain the interrelated nature of photosynthesis and cellular respiration in the cells of photosynthetic organisms.

2.5
Explain the important role that ATP serves in metabolism.

2.6
Describe the cell cycle and the process of mitosis.  Explain the role of mitosis in the formation of new cells, and its importance in maintaining chromosome number during asexual reproduction.

2.7
Describe how the process of meiosis results in the formation of haploid cells.  Explain the importance of this process in sexual reproduction, and how gametes form diploid zygotes in the process of fertilization.

2.8
Compare and contrast a virus and a cell in terms of genetic material and reproduction.

3. Genetics

Central Concepts: Genes allow for the storage and transmission of genetic information. They are a set of instructions encoded in the nucleotide sequence of each organism. Genes code for the specific sequences of amino acids that comprise the proteins characteristic to that organism.

3.1
Describe the basic structure (double helix, sugar/phosphate backbone, linked by complementary nucleotide pairs) of DNA, and describe its function in genetic inheritance.

     3.2
Describe the basic process of DNA replication and how it relates to the transmission and   

                conservation of the genetic code. Explain the basic processes of transcription and translation, 

                and how they result in the expression of genes. Distinguish among the end products of 

 
   replication, transcription, and translation.

3.3
Explain how mutations in the DNA sequence of a gene may or may not result in phenotypic change in an organism. Explain how mutations in gametes may result in phenotypic changes in offspring.

3.4
Distinguish among observed inheritance patterns caused by several types of genetic traits (dominant, recessive, codominant, sex-linked, polygenic, incomplete dominance, multiple alleles).

3.5
Describe how Mendel’s laws of segregation and independent assortment can be observed through patterns of inheritance (e.g., dihybrid crosses).

3.6
Use a Punnett Square to determine the probabilities for genotype and phenotype combinations in monohybrid crosses.

4. Anatomy and Physiology

Central Concepts: There is a relationship between the organization of cells into tissues and the organization of tissues into organs. The structures and functions of organs determine their relationships within body systems of an organism. Homeostasis allows the body to perform its normal functions.

4.1
Explain generally how the digestive system (mouth, pharynx, esophagus, stomach, small and large intestines, rectum) converts macromolecules from food into smaller molecules that can be used by cells for energy and for repair and growth.

4.2
Explain how the circulatory system (heart, arteries, veins, capillaries, red blood cells) transports nutrients and oxygen to cells and removes cell wastes. Describe how the kidneys and the liver are closely associated with the circulatory system as they perform the excretory function of removing waste from the blood. Recognize that kidneys remove nitrogenous wastes, and the liver removes many toxic compounds from blood.

4.3
Explain how the respiratory system (nose, pharynx, larynx, trachea, lungs, alveoli) provides exchange of oxygen and carbon dioxide.

4.4
Explain how the nervous system (brain, spinal cord, sensory neurons, motor neurons) mediates communication among different parts of the body and mediates the body’s interactions with the environment. Identify the basic unit of the nervous system, the neuron, and explain generally how it works.

4.5
Explain how the muscular/skeletal system (skeletal, smooth and cardiac muscles, bones, cartilage, ligaments, tendons) works with other systems to support the body and allow for movement. Recognize that bones produce blood cells.

4.6
Recognize that the sexual reproductive system allows organisms to produce offspring that receive half of their genetic information from their mother and half from their father, and that sexually produced offspring resemble, but are not identical to, either of their parents.

4.7
Recognize that communication among cells is required for coordination of body functions. 

4.8
Recognize that the body’s systems interact to maintain homeostasis. Describe the basic function of a physiological feedback loop.

5. Evolution and Biodiversity

Central Concepts: Evolution is the result of genetic changes that occur in constantly changing environments. Over many generations, changes in the genetic make-up of populations may affect biodiversity through speciation and extinction.

5.1
Explain how evolution is demonstrated by evidence from the fossil record, comparative anatomy, genetics, molecular biology, and examples of natural selection.

5.2
Describe species as reproductively distinct groups of organisms. Recognize that species are further classified into a hierarchical taxonomic system (kingdom, phylum, class, order, family, genus, species) based on morphological, behavioral, and molecular similarities. Describe the role that geographic isolation can play in speciation.

5.3
Explain how evolution through natural selection can result in changes in biodiversity through the increase or decrease of genetic diversity within a population.

6. Ecology

Central Concept: Ecology is the interaction among organisms and between organisms and their environment.

6.1
Explain how birth, death, immigration, and emigration influence population size.

6.2
Analyze changes in population size and biodiversity (speciation and extinction) that result from the following: natural causes, changes in climate, human activity, and the introduction of invasive, non-native species. 

6.3
Use a food web to identify and distinguish producers, consumers, and decomposers, and explain the transfer of energy through trophic levels. Describe how relationships among organisms (predation, parasitism, competition, commensalism, mutualism) add to the complexity of biological communities.

6.4
Explain how water, carbon, and nitrogen cycle between abiotic resources and organic matter in an ecosystem, and how oxygen cycles through photosynthesis and respiration.

Sequential Content Outline

Topic








Time (weeks)

Characteristics of Life and Themes




2-3 

Taxonomy (Biodiversity, How to Classify, 6 Kingdoms)


6

Ecology (Basics, Nutrient Recycling, Populations and Climate)

8-10

Biochemistry (Basics, Organic)





2

Cell (Membrane Processes, Organelles, Mitosis)



3-4

Genetics (DNA structure/function, Replication/Meiosis,


6-8



Mendelian Genetics)


Evolution  (Evidence, Natural Selection)




5-6

Anatomy and Physiology 





2-3

MELROSE PUBLIC SCHOOLS

COURSE SYLLABUS

Course Title: Chemistry I

Department: Science and Technology

Primary Course Material: Chemistrty: The study of matter,  Prentice Hall  (1990)




      Introductory Chemistry, A foundation, Zumdahl (1990)

Course Description:

Chemistry I


1 Credit



Grade 10, 11, 12

Emphasis is placed on a theoretical and mathematical approach to concepts of the nature of matter and its chemical interaction, with an equal stress on accurate and meaningful laboratory experience.  The students will derive conclusions form laboratory experiments and solving problems.

Essential Questions
How can chemical and physical properties be used to classify and describe matter?

How does the Kinetic Molecular Theory of Matter describe the behavior of gases?

Describe how the conservation of atoms in chemicals reactions can be used to calculate the mass of products and reactants.

How do solutions form?

Explain the electron transfer in oxidation-reduction reactions and electrochemical changes.

Describe the structure of an atom and relate it to physical change, chemical change and nuclear change.

Explain the organization of the Periodic Table as well as the trends within it.

Explain how and why atoms bond.

Explain the driving forces of chemical reactions in terms of energy and entropy.

Explain chemical equilibrium in terms of rates of reactions.

Explain the importance of acids and bases in chemical processes that occur in everyday life.

Course Objectives 
1. Properties of Matter

Central Concept: Physical and chemical properties reflect the nature of the interactions between molecules or atoms, and can be used to classify and describe matter.

1.1
Identify and explain physical properties (e.g., density, melting point, boiling point, conductivity, malleability) and chemical properties (e.g., the ability to form new substances). Distinguish between chemical and physical changes.

1.2
Explain the difference between pure substances (elements and compounds) and mixtures. Differentiate between heterogeneous and homogeneous mixtures.

1.3
Describe the three normal states of matter (solid, liquid, gas) in terms of energy, particle motion, and phase transitions.

2. Atomic Structure and Nuclear Chemistry

Central Concepts: Atomic models are used to explain atoms and help us understand the interaction of elements and compounds observed on a macroscopic scale. Nuclear chemistry deals with radioactivity, nuclear processes, and nuclear properties. Nuclear reactions produce tremendous amounts of energy and lead to the formation of elements.

2.1
Recognize discoveries from Dalton (atomic theory), Thomson (the electron), Rutherford (the nucleus), and Bohr (planetary model of atom), and understand how each discovery leads to modern theory.

2.2
Describe Rutherford’s “gold foil” experiment that led to the discovery of the nuclear atom. Identify the major components (protons, neutrons, and electrons) of the nuclear atom and explain how they interact.

2.3
Interpret and apply the laws of conservation of mass, constant composition (definite proportions), and multiple proportions.

2.4
Write the electron configurations for the first twenty elements of the periodic table.

2.5
Identify the three main types of radioactive decay (alpha, beta, and gamma) and compare their properties (composition, mass, charge, and penetrating power).

2.6
Describe the process of radioactive decay by using nuclear equations, and explain the concept of half-life for an isotope (for example, C-14 is a powerful tool in determining the age of objects).

2.7
Compare and contrast nuclear fission and nuclear fusion.

3. Periodicity

Central Concepts: Repeating (periodic) patterns of physical and chemical properties occur among elements that define families with similar properties. The periodic table displays the repeating patterns, which are related to the atoms’ outermost electrons.

3.1
Explain the relationship of an element’s position on the periodic table to its atomic number. Identify families (groups) and periods on the periodic table.

3.2
Use the periodic table to identify the three classes of elements: metals, nonmetals, and metalloids.

3.3
Relate the position of an element on the periodic table to its electron configuration and compare its reactivity to the reactivity of other elements in the table.

3.4
Identify trends on the periodic table (ionization energy, electronegativity, and relative sizes of atoms and ions).

4. Chemical Bonding

Central Concept: Atoms bond with each other by transferring or sharing valence electrons to form compounds.

4.1
Explain how atoms combine to form compounds through both ionic and covalent bonding. Predict chemical formulas based on the number of valence electrons.

4.2
Draw Lewis dot structures for simple molecules and ionic compounds. 

4.3
Use electronegativity to explain the difference between polar and nonpolar covalent bonds.

4.4
Use valence-shell electron-pair repulsion theory (VSEPR) to predict the molecular geometry (linear, trigonal planar, and tetrahedral) of simple molecules. 

4.5
Identify how hydrogen bonding in water affects a variety of physical, chemical, and biological phenomena (e.g., surface tension, capillary action, density, boiling point).

4.6
Name and write the chemical formulas for simple ionic and molecular compounds, including those that contain the polyatomic ions: ammonium, carbonate, hydroxide, nitrate, phosphate, and sulfate.
5. Chemical Reactions and Stoichiometry

Central Concepts: In a chemical reaction, one or more reactants are transformed into one or more new products. Chemical equations represent the reaction and must be balanced. The conservation of atoms in a chemical reaction leads to the ability to calculate the amount of products formed and reactants used (stoichiometry).

5.1
Balance chemical equations by applying the laws of conservation of mass and constant composition (definite proportions).

5.2
Classify chemical reactions as synthesis (combination), decomposition, single displacement (replacement), double displacement, and combustion.

5.3
Use the mole concept to determine number of particles and molar mass for elements and compounds. 

5.4
Determine percent compositions, empirical formulas, and molecular formulas.

5.5
Calculate the mass-to-mass stoichiometry for a chemical reaction.

5.6
Calculate percent yield in a chemical reaction.

6. States of Matter, Kinetic Molecular Theory, and Thermochemistry

Central Concepts: Gas particles move independently of each other and are far apart. The behavior of gas particles can be modeled by the kinetic molecular theory. In liquids and solids, unlike gases, particles are close to each other. The driving forces of chemical reactions are energy and entropy. The reorganization of atoms in chemical reactions results in the release or absorption of heat energy.

6.1
Using the kinetic molecular theory, explain the behavior of gases and the relationship between pressure and volume (Boyle’s law), volume and temperature (Charles’s law), pressure and temperature (Gay-Lussac’s law), and the number of particles in a gas sample (Avogadro’s hypothesis). Use the combined gas law to determine changes in pressure, volume, and temperature.

6.2
Perform calculations using the ideal gas law. Understand the molar volume at 273 K and 1 atmosphere (STP).

6. States of Matter, Kinetic Molecular Theory, and Thermochemistry (cont.)

6.3
Using the kinetic molecular theory, describe and contrast the properties of gases, liquids, and solids. Explain, at the molecular level, the behavior of matter as it undergoes phase transitions.

6.4
Describe the law of conservation of energy. Explain the difference between an endothermic process and an exothermic process.

6.5
Recognize that there is a natural tendency for systems to move in a direction of disorder or randomness (entropy).

7. Solutions, Rates of Reaction, and Equilibrium

Central Concepts: Solids, liquids, and gases dissolve to form solutions. Rates of reaction and chemical equilibrium are dynamic processes that are significant in many systems (e.g., biological, ecological, geological).

7.1
Describe the process by which solutes dissolve in solvents.

7.2
Calculate concentration in terms of molarity. Use molarity to perform solution dilution and solution stoichiometry.

7.3
Identify and explain the factors that affect the rate of dissolving (e.g., temperature, concentration, surface area, pressure, mixing).

7.4
Compare and contrast qualitatively the properties of solutions and pure solvents (colligative properties such as boiling point and freezing point).

7.5
Identify the factors that affect the rate of a chemical reaction (temperature, mixing, concentration, particle size, surface area, catalyst).

7.6
Predict the shift in equilibrium when a system is subjected to a stress (LeChatelier’s principle) and identify the factors that can cause a shift in equilibrium (concentration, pressure, volume, temperature).

8. Acids and Bases and Oxidation-Reduction Reactions

Central Concepts: Acids and bases are important in numerous chemical processes that occur around us, from industrial procedures to biological ones, from the laboratory to the environment. Oxidation-reduction reactions occur when one substance transfers electrons to another substance, and constitute a major class of chemical reactions.

8.1
Define the Arrhenius theory of acids and bases in terms of the presence of hydronium and hydroxide ions in water and the Bronsted-Lowry theory of acids and bases in terms of proton donors and acceptors.

8.2
Relate hydrogen ion concentrations to the pH scale and to acidic, basic, and neutral solutions. Compare and contrast the strengths of various common acids and bases (e.g., vinegar, baking soda, soap, citrus juice).

8.3
Explain how a buffer works.

8.4
Describe oxidation and reduction reactions and give some everyday examples, such as fuel burning and corrosion. Assign oxidation numbers in a reaction.

	QUARTER
	CONTENT/ TOPIC
	ASSESSMENTS
	STANDARDS

	1
	Matter
Lecture- Elements, compounds and mixtures

Lecture- Balances and graduated cylinders

Lecture- Chem and Phys change

Lecture- Combustion

Lecture- Metric System

Labs

Balances and Cylinders

MPT and FPT of Mothballs

Chemical and Physical Changes

Density Lab

Aluminum Lab

Gases and Kinetic Molecular Theory

Lecture- Gases (KMT)

Lecture- Gas Laws

Lecture- Ideal Gas Law

Lecture- Dalton’s Law

Lecture- Graham’s Law

Lecture- Moles, molar volume, molecular weight

Labs

Egg Demo

Can and Balloon Lab

Boyle’s Law Lab

Molar Volume Lab

	Test

Properties of Matter

Labs

Test

Measurment

Test

Gases

Test

Moles

Labs


	1.1, 1.2, 1.3

6.1

6.2

6.3

6.4

6.5

6.6

	2
	Chemical Reactions and Stoichiometry

Lecture- Formula Writing and Balancing

Lecture- Naming compounds

Lecture- % composition and empirical formulas

Lecture- Stoich problems

Lecture- excess problems

Lecture- classification of reactions

Labs

% Water in a Hydrate

Dumas Bulb Lab

% O in MgO

Formula of a Hydrate

Optimum Mole Ratio Lab

% Yield Lab

Solutions, Rate of Reactions and Equilibrium

Lecture- Solutions

Lecture- Concentration

Lecture- Net Ionic Equations

Lecture- Equilibrium

Lecture- Ksp

Lecture- Rate

Labs

Solubility Lab 

Freezing Point Depression Lab

Molarity of HCl

Net Ionic Equation Lab

Rate of Reaction Lab
	Quiz

Formula writing, balancing and naming

Quiz

Classification

Test

Stoichiometry

Labs

Test

Solutions

Labs

Test

Equilibrium, Ksp, and rate
	5.1

5.2

5.3

5.4

5.5

5.6

7.1

7.2

7.3

7.4

7.5

7.6



	3rd quarter
	Oxidation Reduction 

Lecture- Oxidation number and half reactions

Lecture- Redox equations

Atomic Structure and Nuclear Chemistry

Lecture- Atomic number, mass number and isotopes

Lecture- Atomic theories

Lecture- Electromagnetic radiation

Lecture- Electron configurations

Lecture- Nuclear reactions

Labs

Hydrogen spectrum

Isotopes

Flame test

Periodicity

Lecture- Periodic trends and organization

Lecture- Reactions of groups

Labs

Determining trends within a group

Chemical Bonding

Lecture- Ionic and metallic bonds

Lecture- Covalent bonds

Lecture- Orbital diagrams

Lecture- Molecular geometry

Labs

Polarity and molecular shapes
	Test

Oxidation-reduction

Quizzes

Atomic structure

Electromagnetic radiation

Tests

Electron configurations

Test 

Nuclear reactions

Labs

Test

Periodicity

Labs

Test

Chemical Bonding

Labs
	8.4

 2.1

 2.2

 2.3

 2.4

 2.5

 2.6

 2.7

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

	4th quarter
	Thermochemistry

Lecture- Enthalpy

Lecture- Entropy

Lecture- Gibbs free energy

Labs

Conservation of energy

Specific heat of a metal

Heat pack lab

Acids and Bases

Lecture- Properties of acids and bases

Lecture- Strong acids and bases

Lecture- Weak acids and bases

Lecture- pH and titration

Labs

Indicator lab

Introductory titration

Vinegar titration

Ammonia titration

Solid acid titration

Organic Chemistry

Lecture- Hydrocarbons

Lecture- Nomenclature


	Test

Thermodynamics

Labs

Test

Acids and Bases

Labs

Test

Organic
	6.4

6.5

8.1

8.2

8.3

8.4


MELROSE PUBLIC SCHOOLS

COURSE SYLLABUS

Course Title:   544 Physics 1

Department:   Science
Primary Course Materials:  Text:  Zitzewitz, Murphy; Physics, Principles and Problems; Merrill, Ohio, 1990. 

Course Description:   This course is a mathematics-based treatment of physical phenomenon.  Topics include kinematics (the study of motion), force, mechanical energy, heat, electricity and magnetism.  Emphasis will be placed on mathematical problem solving.  Course work will also include laboratory work and projects.  

Essential Questions: 
How are the quantities of distance, time and velocity related?

What is the difference between speed and acceleration?

What is a force?

What principles govern how objects move?

How are mass, force and accleration related?

How do applied forces, gravity and friction interact to affect the motion of objects.

How can motion in vertical and horiztonal directions be understood?

What factors causes circular motion?

What factors cause oscillation and simple harmonic motion?

How are force, impulse and momentum related?

How can motion be understood and predicted using the principle of conservation of momentum?

How are work and energy related?

How can potential energy, kinetic energy and mechanical energy be related through the conservation of energy?

What is heat and temperature?

How do lenses and mirrors work?

What causes electricity?

What causes magnetism?

How are electricity and magnetism related?

Course Objectives:
The student will understand the relationships among position, distance, time and direction for objects in linear motion.

The student will understand how force influences the motion of objects in linear and two- dimensional motion.

The student will understand how the conservation of energy and the conservation of momentum can be used to predict physical phenomenon.

The student will understand how electrical charge relates to the flow of electricity.

The student will understand the relationship between electrical voltage, current and resistance.

The students will conceptually understand the relationship between electrical current and magnetism

Sequential Content Outline:
	Quarter
	Content/Topic
	Assessment
	Standards

	1
	Exponential notation

Units of measurement

Accuracy & Precision
	Test
	III Mathematical Skills

	
	Distance/Time/Speed/Acceleration

Using Formula

Graphing Data
	Velocity lab

Ticker tape lab

Test
	1.1, 1.2, 1.3

	
	Forces

Free body diagrams
	Quiz
	1.5

	
	Newton’s Laws of Motion
	Test

2nd Law Lab
	1.4

	2
	Friction, weight, spring force and net force
	Quiz

Mu of Shoe Lab
	1.6

	
	Projectile motion, circular motion, simple harmonic motion


	Circular motion lab

Projectile motion lab

SHM lab

Test
	1.8

	
	Planetary motion, universal gravitation
	Quiz
	1.7

	
	Momentum, conservation of momentum, collisions
	Momentum lab

Test
	2.5

	
	Mid Year Examination
	
	

	3
	Work, energy & power

Simple machines
	Lever lab

Quiz
	2.2, 2.3, 2.4

	
	Kinetic, Potential & Mechanical Energy, conservation of energy
	Roller coaster lab

Test
	2.1, 2.2

	
	Specific Heat

Laws of thermodynamics
	Calorimeter lab
	3.2-3.4

	
	Phase changes, latent heat
	Latent heat lab
	

	
	Heat transfer
	Test
	3.1

	
	Wave characteristics, wave types, superposition, interference, resonance, Doppler effect
	Standing wave lab

Test
	4.1-4.6

	4
	Wave refraction, reflection, diffraction

Geometric optics
	Reflection/refraction lab

Lens & mirror image lab

Test
	4.4

	
	Electrostatics, electric fields
	Electrostatics lab
	5.1, 5.4

	
	Electrical current,

Ohms law, parallel & series circuits
	Circuits lab

Test
	5.2, 5.3, 5.5

	
	Electromagnetism, electromagnetic induction, electromagnetic radiation
	Test
	5.6, 6.1, 6.2

	
	Quantum Theory, atomic and nuclear physics
	Test
	

	
	Final Examination
	
	


	Introductory Physics, High School
Learning Standards for a Full First-Year Course



	I. Content Standards

	1. Motion and Forces

Central Concept: Newton’s laws of motion and gravitation describe and predict the motion of most objects.
1.1
Compare and contrast vector quantities (e.g., displacement, velocity, acceleration force, linear momentum) and scalar quantities (e.g., distance, speed, energy, mass, work).

1.2
Distinguish between displacement, distance, velocity, speed, and acceleration. Solve problems involving displacement, distance, velocity, speed, and constant acceleration.

1.3
Create and interpret graphs of 1-dimensional motion, such as position vs. time, distance vs. time, speed vs. time, velocity vs. time, and acceleration vs. time where acceleration is constant.

1.4
Interpret and apply Newton’s three laws of motion.

1.5
Use a free-body force diagram to show forces acting on a system consisting of a pair of interacting objects. For a diagram with only co-linear forces, determine the net force acting on a system and between the objects.

1.6
Distinguish qualitatively between static and kinetic friction, and describe their effects on the motion of objects.

1.7
Describe Newton’s law of universal gravitation in terms of the attraction between two objects, their masses, and the distance between them.

1.8
Describe conceptually the forces involved in circular motion.

2. Conservation of Energy and Momentum

Central Concept: The laws of conservation of energy and momentum provide alternate approaches to predict and describe the movement of objects.

2.1
Interpret and provide examples that illustrate the law of conservation of energy.

2.2
Interpret and provide examples of how energy can be converted from gravitational potential energy to kinetic energy and vice versa.

2.3
Describe both qualitatively and quantitatively how work can be expressed as a change in mechanical energy. 

2.4
Describe both qualitatively and quantitatively the concept of power as work done per unit time. 

2.5
Provide and interpret examples showing that linear momentum is the product of mass and velocity, and is always conserved (law of conservation of momentum). Calculate the momentum of an object.
3. Heat and Heat Transfer

Central Concept: Heat is energy that is transferred by the processes of convection, conduction, and radiation between objects or regions that are at different temperatures.
3.1
Explain how heat energy is transferred by convection, conduction, and radiation.

3.2
Explain how heat energy will move from a higher temperature to a lower temperature until equilibrium is reached.

3.3
Describe the relationship between average molecular kinetic energy and temperature. Recognize that energy is absorbed when a substance changes from a solid to a liquid to a gas, and that energy is released when a substance changes from a gas to a liquid to a solid. Explain the relationships among evaporation, condensation, cooling, and warming.
3.4
Explain the relationships among temperature changes in a substance, the amount of heat transferred, the amount (mass) of the substance, and the specific heat of the substance.

4. Waves

Central Concept: Waves carry energy from place to place without the transfer of matter.

4.1
Describe the measurable properties of waves (velocity, frequency, wavelength, amplitude, period) and explain the relationships among them. Recognize examples of simple harmonic motion.

4.2
Distinguish between mechanical and electromagnetic waves.

4.3
Distinguish between the two types of mechanical waves, transverse and longitudinal.

4.4
Describe qualitatively the basic principles of reflection and refraction of waves.

4.5
Recognize that mechanical waves generally move faster through a solid than through a liquid and faster through a liquid than through a gas.

4.6
Describe the apparent change in frequency of waves due to the motion of a source or a receiver (the Doppler effect).
5. Electromagnetism

Central Concept: Stationary and moving charged particles result in the phenomena known as electricity and magnetism.

5.1
Recognize that an electric charge tends to be static on insulators and can move on and in conductors. Explain that energy can produce a separation of charges.

5.2
Develop qualitative and quantitative understandings of current, voltage, resistance, and the connections among them (Ohm’s law).

5.3
Analyze simple arrangements of electrical components in both series and parallel circuits. Recognize symbols and understand the functions of common circuit elements (battery, connecting wire, switch, fuse, resistance) in a schematic diagram.

5.4
Describe conceptually the attractive or repulsive forces between objects relative to their charges and the distance between them (Coulomb’s law).

5.5
Explain how electric current is a flow of charge caused by a potential difference (voltage), and how power is equal to current multiplied by voltage.

5.6
Recognize that moving electric charges produce magnetic forces and moving magnets produce electric forces. Recognize that the interplay of electric and magnetic forces is the basis for electric motors, generators, and other technologies.
6. Electromagnetic Radiation

Central Concept: Oscillating electric or magnetic fields can generate electromagnetic waves over a wide spectrum.
6.1
Recognize that electromagnetic waves are transverse waves and travel at the speed of light through a vacuum.

6.2
Describe the electromagnetic spectrum in terms of frequency and wavelength, and identify the locations of radio waves, microwaves, infrared radiation, visible light (red, orange, yellow, green, blue, indigo, and violet), ultraviolet rays, x-rays, and gamma rays on the spectrum.

	II. Scientific Inquiry Skills Standards

	Scientific literacy can be achieved as students inquire about the physical world. The curriculum should include substantial hands-on laboratory and field experiences, as appropriate, for students to develop and use scientific skills in introductory physics, along with the inquiry skills listed below.

SIS1. Make observations, raise questions, and formulate hypotheses.
· Observe the world from a scientific perspective.

· Pose questions and form hypotheses based on personal observations, scientific articles, experiments, and knowledge.

· Read, interpret, and examine the credibility and validity of scientific claims in different sources of information, such as scientific articles, advertisements, or media stories.

SIS2. Design and conduct scientific investigations.
· Articulate and explain the major concepts being investigated and the purpose of an investigation.

· Select required materials, equipment, and conditions for conducting an experiment.

· Identify independent and dependent variables.

· Write procedures that are clear and replicable.

· Employ appropriate methods for accurately and consistently 

· making observations

· making and recording measurements at appropriate levels of precision

· collecting data or evidence in an organized way

· Properly use instruments, equipment, and materials (e.g., scales, probeware, meter sticks, microscopes, computers) including set-up, calibration (if required), technique, maintenance, and storage.

· Follow safety guidelines.

SIS3. Analyze and interpret results of scientific investigations.
· Present relationships between and among variables in appropriate forms.

· Represent data and relationships between and among variables in charts and graphs.

· Use appropriate technology (e.g., graphing software) and other tools.

· Use mathematical operations to analyze and interpret data results. 

· Assess the reliability of data and identify reasons for inconsistent results, such as sources of error or uncontrolled conditions.

· Use results of an experiment to develop a conclusion to an investigation that addresses the initial questions and supports or refutes the stated hypothesis.

· State questions raised by an experiment that may require further investigation.

SIS4. Communicate and apply the results of scientific investigations.
· Develop descriptions of and explanations for scientific concepts that were a focus of one or more investigations.

· Review information, explain statistical analysis, and summarize data collected and analyzed as the result of an investigation.

· Explain diagrams and charts that represent relationships of variables.

· Construct a reasoned argument and respond appropriately to critical comments and questions.

· Use language and vocabulary appropriately, speak clearly and logically, and use appropriate technology (e.g., presentation software) and other tools to present findings.

· Use and refine scientific models that simulate physical processes or phenomena.

	III. Mathematical Skills

	Students are expected to know the content of the Massachusetts Mathematics Curriculum Framework, through grade 8. Below are some specific skills from the Mathematics Framework that students in this course should have the opportunity to apply:
· Construct and use tables and graphs to interpret data sets.

· Solve simple algebraic expressions.

· Perform basic statistical procedures to analyze the center and spread of data.

· Measure with accuracy and precision (e.g., length, volume, mass, temperature, time)

· Convert within a unit (e.g., centimeters to meters).

· Use common prefixes such as milli-, centi-, and kilo-.

· Use scientific notation, where appropriate.

· Use ratio and proportion to solve problems.




ENVIRONMENTAL SCIENCE COURSE SYLLABUS

Course Title: Environmental Science

Department: Science

Primary Course Material:  Miller, Living in the Environment, Brooks/Cole- Thompson 




       Learning, 2005.




       Nebel/ Wright, Environmental Science, Prentice Hall, 1998.

Arms, K., Environmental Science, Holt, Rinehart, Winston, 1996.

Course Description:  

Environmental Science is designed to provide students with the scientific principles and concepts needed to understand the relationships between organisms and their environment.  Students will identify and analyze environmental problems caused by both natural causes and human actions.  They will also study possible solutions to these problems.  Topics covered include ecology, population dynamics, energy, resource management and pollution.

Essential Questions:

1.
Distinguish between renewable and nonrenewable resources.

2.
Distinguish between biotic and abiotic factors in an ecosystem.

3.
Explain various types of species interactions in ecosystems.

4.
Describe the role of producers, consumers and decomposers in relation to the flow of energy and nutrients through the trophic levels of an ecosystem.
5.
Describe water and nutrient cycles in the environment and recognize how human activities disrupt these cycles.
6.  
Describe the characteristics of major world terrestrial and aquatic biomes.
7.
Describe the impact of water pollution on people and the environment.

8. 
Explain the causes, effects and solutions to global warming, ozone depletion, and acid precipitation.

9. 
Understand proper management and misuse of our land: urban, rural and public practices. 

10.  
Explain why it is important to preserve biodiversity.

11.  
Explain several ways humans are causing extinctions of other species.

12. 
Describe several alternative energy sources as well as several methods of conserving energy.
13.  
Describe the factors that affect population size and growth throughout the world.
Course Objectives: 
- Students will understand ecological interactions between biotic and abiotic factors.

- Students will analyze human population dynamics and the effects of this on the planet.

- Students will appreciate the importance of responsible resource management.

- Students will recognize the limits of nonrenewable energy and explore alternative methods to secure a sustainable future.

- Students will identify the effects that various types of pollution have on the planet.

Learning Standards from the Massachusetts Curriculum Frameworks

Life Science (Biology)

1.1 Biological organisms are composed primarily of few elements.
1.3 Enzymes are catalysts for biochemical reactions affected by a variety of factors.

2.4 Reactants, products and purposes of photosynthesis and respiration.

5.2 Species are reproductively distinct groups of organisms.  

6.1 Birth, death, immigration, and emigration influence population size. 

6.2 Changes in population size and biodiversity result from a variety of influences.

6.3 A food web identifies producers, consumers, and decomposers and explains the transfer of energy through trophic levels.  Relationships among organisms add to the complexity of biological communities.

6.4 Water, carbon and nitrogen cycle between abiotic resources and organic matter and oxygen cycles through photosynthesis and respiration.

Earth and Space Science

2.1 Renewable energy resources and nonrenewable energy resources.

2.2 Effects on the environment and on the carbon cycle using renewable and nonrenewable resources.
3.1 Physical and chemical weathering leads to erosion and formation of soils and sediments, and creates various types of landscapes.

3.2 The carbon cycle.

3.3 The nitrogen cycle.

3.4 Water flows into and through a watershed.

3.5 The hydrologic cycle includes evaporation, condensation, precipitation, surface runoff, groundwater percolation, infiltration and transpiration.

Physical Sciences (Chemistry)

6.4 The Law of Conservation of Energy.

6.5 There is natural tendency for systems to move in a direction of disorder or randomness (entropy).

8.2 The pH scale and acidic, basic and neutral solutions are related to hydrogen ion concentrations.

8.3 How a buffer works.
Sequential Course Outline:
I.  Ecology

A.   Matter and Energy (Life Science 6.2, 6.3) (Chemistry 6.4, 6.5)


1.  Trophic levels and energy flow (Life Science 1.1)


2.  Food chains and food webs


3.  Photosynthesis and cellular respiration (Life Science 2.4, 6.4)


4.  Nutrient cycles (Earth Science 3.1 – 3.5)

B.  Terrestrial and Aquatic Biodiversity (Life Science 5.2)


1.  Major land biomes


2.  Major aquatic biomes

C.  Community and Population Ecology (Life Science 6.1, 6.2)


1.  Organisms interactions


2.  Mechanisms of population balance


3.  Symbiotic Relationships


4.  Invasive species


5.  Population growth curves


6.  Succession (Earth Science 3.1)


7.  Biodiversity and endangered species

II.  Human Population Dynamics (Life Science 6.1)

A. Population Trends

1.  History of human population growth

2.  Age structure diagrams (population profiles)

3.  Current population trends world wide


B.  Addressing the population profile



1.  Factors influencing fertility



2.  Cairo Conference

III.  Resource Management 

A.  Land Resources

1.  Food production

2.  Soil- formation, erosion, degradation (Earth Science 3.1)

3.  Conservation 


B.  Water Resources (Earth Science 3.4, 3.5)



1.  Water cycle 



2.  Water use and irrigation



3.  Overuse of surface waters and groundwater



4.  Flooding



5.  Conservation and improved management


C.  Waste management

IV.  Energy (Earth Science 2.1, 2.2)

A. History of energy use

B.   Tradition energy (fossil fuels)

C.   Alternative energy and conservation

V.  Pollution


A.  Water pollution



1.  Point and non-point sources



2.  Eutrophication



3.  Sewage treatment



4.  Drinking water quality



5.  Ocean pollution


B.  Air pollution



1.  Atmosphere



2.  Primary and secondary air pollutants



3.  Global warming



4.  Ozone depletion



5.  Acid precipitation (Life Science 1.3) (Chemistry 8.2, 8.3) 

Core Assignments

1.  Ecocolumn project

2. Alternative energy project and presentation

3. Air pollution project

4. Open response: water pollution and eutrophication

5. Open response: population profiles

6. Open response: global warming
Melrose Public Schools

Science Course Syllabus

Course Titles:
Anatomy & Physiology



Structure & Function of the Body

Primary Course Materials:

(H) Essentials of Human Anatomy & Physiology, 8th  (Marieb 2006) 

(CP I) Essentials of Human Anatomy & Physiology, 6th  (Marieb 2000)

(CP II) Human body (Time-Life, 1992), structure and Function of the Human Body, 4th  (Memmler/Wood, 1987)

Course Description: 

Human Anatomy & Physiology is a laboratory-based course that investigates the structure and function of the human body.  The course is designed to educate, stimulate and motivate students into becoming interested in science along with the possible pursuing of a career in medicine or health-related field.  Topics covered will include the basic organization of the body; biochemical composition, and major body systems along with the impact of diseases on certain systems.

Essential Questions:


How does a body function?


How does structure determine function?


How do the 11 body systems work together to maintain homeostasis and a healthy individual?


Explain how all body activities essential to life all originate from the cell?


How if one body system fails it can lead to illness, disease and even death?


What are the effects of stress, injury and disease on the body?

Course Objectives:


Common Goals:


Thinking and Communicating

1. Read information critically to develop understanding of concepts, topics and issues.

2. Write clearly, factually, persuasively and creatively in Standard English.

3. Speak clearly, factually, persuasively and creatively in Standard English.

4. Use computers and other technologies to obtain, organize and communicate information to solve problems.

5. Conduct research to interpret issues or solve complex problems using a variety of data and information sources.

Course Objectives

1. The Chemistry of Life

Central Concept: Chemical elements form organic molecules that interact to perform the basic functions of life.

1.1 Recognize that biological organisms are composed primarily of very few elements.  The six most common are C, H, N, O, P and S.

1.2 Describe the basic molecular structures and primary functions of the four major categories of organic molecules (carbohydrates, lipids, proteins, proteins, nucleic acids).

1.3 Explain the role of enzymes as catalysts that lower the activation energy of biochemical reactions.  Identify factors such as pH and temperature, that have an effect on enzymes.

2. Cell Biology

Central Concepts: Cells have specific structures and functions that make them distinctive.  Processes in a cell can be classified broadly as growth, maintenance and reproduction.

2.1 Relate cell parts/organelles (plasma membrane, nuclear envelope, nucleus, nucleolus, cytoplasm, mitochondrion, endoplasmic reticulum, Golgi apparatus, lysosome, ribosome, vacuole, cytoskeleton, centriole, cilium, flagellum) to their functions.  Explain the role of cell membranes as a highly selective barrier (diffusion, osmosis, facilitated diffusion, active transport).

2.5 Explain the important role that ATP serves in metabolism.

2.6 Describe the cell cycle and the process of mitosis.  Explain the role of mitosis in the formation of new cells, and its importance in maintaining chromosome number during asexual reproduction.

2.7 Describe how the process of meiosis results in the formation of haploid cells.  Explain the importance of this process in sexual reproduction, and how gametes form diploid zygotes in the process of fertilization.

4. Anatomy and Physiology

Central Concepts: There is a relationship between the organization of cells into tissues and the organization of tissues into organs.  The structures and functions of organs, determine their relationships with body systems of an organism.  Homeostasis allows the body to perform its normal functions.

4.1 Explain generally how the digestive system (mouth, esophagus, stomach, small and large intestines, rectum) converts macromolecules from food into smaller molecules that can be used by cells for energy and for repair and growth.

4.2 Explain how the circulatory system (heart, arteries, veins, capillaries, red blood corpuscles) transports nutrients and oxygen to cells and removes cell wastes.  Describe how the kidneys and the liver are closely associated with the circulatory system as they perform excretory function of removing waste from the  blood.  Recognize that kidneys remove nitrogenous wastes, and the liver removes many toxic compounds from the blood.

4.3 Explain how the respiratory system (nose, pharynx, larynx, trachea, lungs, alveoli) provides exchange of oxygen and carbon dioxide.

4.4 Explain how the nervous system (brain, spinal cord, sensory neurons, motor neurons) mediates communication among different parts of the body and mediates the body’s interactions with the environment.  Identify the basic unit of the nervous system, the neuron, and explain generally how it works.

4.5 Explain how the muscular/skeletal system (skeletal, smooth and cardiac muscles, bones, cartilage, ligaments, tendons) works with other systems to support the body and allow for movement.  Recognize that bones produce bone cells.

4.6 Recognize that the sexual reproductive system allows organisms to produce offspring that receive half of their genetic information from their mother and half from their father, and that sexually produced offspring resemble, but are not identical to, either of their parents.

4.7 Recognize that communication among cells is required for coordination of body functions. The nerves communicate with electrochemical signals, hormones circulate through blood, and some cells produce signals to communicate only with nearby cells.

4.8. Recognize that the body’s systems interact to maintain homeostasis.  Describe the basic function of a physiological feedback loop.

Sequential Content Outline & Textbook Coverage

	Quarter
	Content/Topic
	Assessments
	Standards

	I
	Chapter 1 - The Human Body: An Orientation
 Overview of A & P

 Levels of   Organization

 Maintaining Life

 Homeostasis

 Language of Anatomy

Chapter 2 - Basic Chemistry

 Concepts of Matter & Energy                Composition of Matter

 Molecules & Compounds

Chemical Bonds & Reactions                    Biochemistry

Chapter 3 - Cells and Tissues 

  Cellular Basis of Life 

  Anatomy  -  Generalized Cell          

  Cell Physiology  

  Body Tissues
	Core Assignment     Lab: Homeostasis      Lab: Autopsy

Open Response

Homeostasis & Feedback Mechanisms         Chapter 1 Test  : Introduction : Body  Orientation

Lab: Chemistry of Carbohydrates           Lab: Chemistry of Proteins & Lipds            Lab: Enzyme – Structure & Function                  Chapter 2 Test : Basic Chemistry                        Lab : Mitosis                  Molecular Motion Review                          Cytology Test              Lab : Histology Slides     Lab Pratical : Histology    Tissue Test
	4.8                      1.1           1.2            1.3            2.1             2.5            2.6             2.7        

	II
	Chapter 4 - Skin and Body Membranes      Classification of Body Membranes                     Integumentary System

Chapter 5 - The Skeletal System
 Bones: An Overview

 Axial Skeletal

 Appendicular Skeleton

 Joints & Body Movements
Chapter 6 - The Muscular System
 Overview of Muscle Tissues

 Microscopic anatomy of Skeletal Muscle

 Skeletal Muscle Activitiy

 Muscle Types, Movements & Names

 Gross Anatomy of Skeletal Muscle
 
	Project: Skin Maladies

Lab: UV Light & Sunscreen

Chapter 4 : Integumentary Test


	

	III
	The Nervous System      The Digestive System

The Respiratory System

The Lymphatic System and Body Defenses
	
	

	IV
	The Urinary System

The Endocrine System

The Reproductive System
	
	


Major Evaluation Strategies:

	Name of Assessment
	Type of Assessment Test     Performance             Assessment                   
	Common Goals Assessed
	Standards Assessed
	Other Objectives Assessed            

	Quizzes
	
	
	
	

	Lab Practical
	
	
	
	

	Chapter Tests
	
	
	
	

	Muscle Project
	
	
	
	

	Skin Project
	
	
	
	

	Mid-Year Exam
	
	
	
	

	Final Exam
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