Science Concepts Topics for the year.  This is subject to adjustment and rearrangement and is only meant to give you an idea of the general flow of the course.

A. Scientific Method (Chapter 1)

1. Define and describe the process of science

2. Describe the steps which may be used by scientists to investigate a problem

3. Be able to recognize the scientific method in experiments including identifying the control, constants and variables.

B. Scientific Equipment

1. Identify, use and care for the equipment used in lab investigations throughout the year

2. Be able to mass an object on an electronic balance

3. Be able to measure liquid volume in graduated cylinder

4. Be able to measure temperature with Celsius thermometer

5. Be able to measure length with metric ruler and meter stick

C. Laboratory Safety (Introduction)

1. Know location and proper use of all safety equipment in the laboratory

2. Use all lab equipment in a safe manner

3. Conduct themselves in a safe and appropriate manner at all times

4. Understand safety procedures and first aid instructions given in a handout

D. SI / Metric System (Chapter 1)

1. Understand the development of SI/metric system 

2. Know the standards for the base units in the SI system

3. Distinguish between base and derived units

4. Know the metric units and prefixes 

5. Use the factor label method for conversion of units

E. Reading Scales and Estimating Digits

1. Read a number scale which is divided into fractional units

2. Read scales to the appropriate number of significant figures

3. Read measurements to include the appropriate estimated digits

F. Math Skills in Science (Chapter 1)

1. Convert numbers into and out of scientific notation

2. Recognize the order of magnitude for numbers in scientific notation

3. Know rules of rounding numbers and properly use them in calculations

4. Know rules of significant figures and properly use them in calculations

5. Use formulas for calculating area and volume 

6. Use unit analysis to solve problems

G. Density

1. Determine the volume of regular solids by measurement and calculations

2. Determine the volume of irregular solids by water displacement

3. Be able to calculate the density of an object after obtaining the volume and mass to the correct number of sig figs

H. Percent

1. Calculate percent from a decimal and fraction

2. Use a percentage to calculate the amount of the part

3. Know how to calculate percent difference in lab investigations (honors)

4. Know how to calculate percent error in lab investigations

I. Data Tables and Graphs (Chapter 1)

1. Be able to interpret and construct data tables

2. Be able to interpret and construct best-fit line, bar, and circle graphs

3. Develop methods of interpolation and extrapolation to interpret line graphs

K.   Energy Unit (Chapters 9 – 10 –2)

Distinguish between kinetic and potential energy

Explain the law of conservation of energy

Contrast heat and temperature

Convert temperature between Fahrenheit, Celsius and Kelvin scales

Explain what determines the thermal energy of matter

Compare and contrast the transfer of thermal energy by conduction, convection, and radiation

Understand the difference between conductors and insulators

Explain the function of insulation in energy transfer and conservation

Define specific heat

Calculate the change in (thermal) energy using specific heat

Describe the four states of matter

Use the kinetic theory of matter to explain characteristics of solids, liquids and gases

Identify the six crystal shapes 

Describe viscosity

Explain thermal expansion of matter

Interpret state changes in terms of kinetic theory of matter

Define heat of fusion and heat of vaporization in state changes 

________________________________________________________________________________________________

L.   Classification and States of Matter (Chapter 2 & 6)

Distinguish between substances and mixtures

Distinguish between elements and compounds

Compare and contrast solutions, colloids, suspensions

Describe miscibility

Describe emulsions and emulsifiers

Distinguish between physical and chemical properties

Distinguish between physical and chemical changes

State and explain the law of conservation of mass


M.   Atom Structure  (Chapter 3) / Nuclear Changes (Ch 7)

Explain brief history of atomic structure

Describe electron cloud and quantum model of atom

Identify quarks as particles of matter that make up protons and neutrons

Explain how protons are broken apart with linear accelerators

List the names and symbols of 40 common elements

Identify atomic number and mass number for elements

Diagram the energy levels of electrons for common elements

Identify and describe isotopes of common elements

Identify four types of nuclear radiation and their properties

Explain nuclear decay

Calculate the half-life of radioactive isotopes

Contrast properties of radioactive isotopes versus stable nuclides

Identify uses of radioactive isotopes including medical

Calculate the average atomic mass of an element

Explain the mole and understand its significance as the SI base unit for quantity

Convert b/w moles and grams for an element

N.   Periodic Table  (Chapter 3)

Explain brief history of the periodic table

Describe the periodic table of elements and use it to obtain information about an element

Distinguish between a group and a period

Explain the sublevels of electrons in an atom

Explain ionization

Distinguish between cations and anions

Distinguish between metals, nonmetals, and metalloids (semiconductors)

Explain metallic bonding

Distinguish between ionic and covalent bonding

Identify metals as alkali, alkaline earth, and transition elements

Identify elements as lanthanides, actinides, and transuranium

Recognize hydrogen as a typical nonmetal

Identify nonmetals as halogens, noble gases, and in mixed groups

Identify diatomic molecules

Describe the nature of allotropes

Construct electron dot diagrams for atoms

Term 3
O.  Chemical Compounds (Chapter 4)
1. Describe how a compound differs form the elements it is composed of

2. Explain what a chemical formula represents

3. Explain an octet and its role in forming cmpds b/w elements

4. State reasons why chemical bonding occurs

5. Explain electronegativity and its ability to indicate bond types

6. Describe ionic bonds and covalent bonds

7. Identify the particle produced by ionic bonding and by covalent bonding

8. Distinguish between a nonpolar covalent bond and a polar covalent bond

9. Construct electron dot diagrams of ionic, polar covalent, and nonpolar covalent bonds

10. Explain how to determine oxidation numbers

11. Distinguish b/w monatomic ions and polyatomic ions

12. Write chemical formulas using oxidation numbers for ionic compounds

13. Name ionic compounds from chemical formula

14. Write chemical formula for covalent compounds from name and reverse
15. Calculate formula mass and molar mass for cmpds
P. Organic Chemistry (Chapter 4)

1. Distinguish between empirical and  molecular formulae

2. Identify bond axis, bond length and bond angle

3. Distinguish between saturated and unsaturated hydrocarbons

4. Identify isomers of an organic compound

5. Identify aliphatic compounds (alkanes, alkenes and alkynes) and the general formulae for each

6. Describe the characteristics of aromatic hydrocarbons

7. Draw structures of aliphatic and aromatic hydrocarbons

8. Identify substituted hydrocarbons

9. Identify general formulas and structures for alcohols, organic acids and esters

10. Describe the formation of polymers and discuss their importance as biological compounds

11. Compare and contrast carbohydrates, lipids, proteins and nucleic acids

Q.  Chemical Reactions (Chapter 5)

1. Identify reactants and products in a chemical reaction

2. Explain how a chemical reaction satisfies the law of conservation of mass

3. Interpret chemical equations

4. Explain what is meant by a balanced chemical equation

5. Demonstrate how to write a chemical equation and balance it

6. Classify five types of chemical reactions using their generalized formula

7. Predict the products of some reactions based on the reaction type

8. Use stoichiometry to solve mole-mole, mole-mass and mass-mass calculations

9. Differentiate between exothermic and endothermic reactions

10. Describe factors affecting reaction rates

11. Describe the effects of catalysts and inhibitors on the speed of a chemical reaction

R. Solutions (Chapter 6)

12. Classify solutions into three types and identify their solutes and solvents

13. Explain the dissolving process

14. Describe the factors that affect the rates at which solids and gases dissolve in liquids

15. Explain enthalpy of solution for solids and gases dissolving in liquids

16. Compare and contrast the behavior of polar and nonpolar substances in forming solutions

17. Compare and contrast ionization and dissociation processes

18. Compare and contrast electrolytes and nonelectrolytes

19. Explain how the addition of a solute to a solvent affects the solvent’s freezing and melting points

20. Discuss how solubility varies among different solutes and different temperatures

21. Compare and contrast a saturated, unsaturated, and supersaturated solution

22. Calculate concentration by per cent volume and by per cent mass

23. Interpret solubility curves and table

24. Describe molarity

25. Calculate the mass needed for molar solutions

S. Acids and Bases (Chapter 6)

26. Define acid and base

27. Describe the characteristic properties of acids and bases

28. List the names, formulas, and uses of common acids and bases

29. Explain the acid-base theories:  Arrhenius, Bronsted-Lowry and Lewis

30. Relate the processes of ionization and dissociation of the formation of acids and bases

31. Explain what determines the strength of an acid and base

32. Define pH

33. Describe the relationship between pH and the strength of an acid or base

34. Describe the neutralization reaction

35. Explain what a salt is and how it is formed

36. Demonstrate how to write and balance a neutralization reaction

37. Define titration

