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Chapter 1:  Matter and Change 
• I can explain how the subject of chemistry fits into science and into everyday life. 
• I can explain the scientific method to someone not enrolled in Honors Chemistry. 
• I can distinguish between and give examples of a law, a hypothesis, and a theory. 
• I can understand the language used in the scientific method and I can distinguish between a 

hypothesis, an experiment, data, an independent variable, and a dependent variable. 
• I can distinguish between qualitative and quantitative results. 
• I can give the two characteristics of chemical matter. 
• I can summarize the four states of matter and I can describe the changes of state for solids, liquids, 

and gases. 
• I can explain the difference between chemical and physical changes and give examples of chemical 

and physical properties. 
• I can distinguish between intensive and extensive properties. 
• I can properly use a classification scheme for chemical matter. 

 
• I can distinguish between and give examples of homogeneous mixtures and heterogeneous mixtures. 
• I can distinguish between and give examples of elements, compounds, atoms, and molecules. 
• I can distinguish between metals, nonmetals, and metalloids on a periodic table of the elements. 
• I can distinguish between the terms malleable and ductile, which are characteristics of some metals.  
 
 
Chapter 2:  Measurements and Calculations 
• I can convert numbers back and forth between scientific notation and their decimal form with ease. 
• I know the rules for rounding and how to apply them properly. 
• I know the three types of zeros and I can count the number of significant digits in any given number. 
• I can apply the rules for using significant figures in calculations.  I remember that the rules for 

addition and subtraction are different from those for multiplication and division. 
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• I can use metric-metric and English-metric conversion factors to solve problems. 
 
 Kilo- k thousand 103 = 1,000 1 inch (in.) = 2.54 cm 
   one 100  = 1 1 pound (lb.) = 454 g 
 Deci- d tenth 10-1 = 0.1 1 quart (qt.) = 0.946 L 
 Centi- c hundredth 10-2 = 0.01  
 Milli- m thousandth 10-3 = 0.001 1 mL = 1 cm3 
 Micro- µ millionth 10-6 = 0.000001  
 Nano- n billionth 10-9 = 0.000000001  
 
• I can compare and contrast mass with weight and explain why scientists prefer to use mass instead of 

weight. 
• I can explain the difference between precision and accuracy. 
• I can demonstrate how dimensional analysis is used for problem solving.  I can remember the four 

steps—(1) given, (2) want, (3) conversion factor, (4) setup--where units cancel in the setup to give the 
final answer.   

• I can demonstrate how densities are used as conversion factors in problem-solving. 
 
 
Chapter 3:  Atoms:  The Building Blocks of Matter 
• I can describe how Dalton’s atomic theory explained the law of conservation of mass, the law of 

definite proportions (law of constant composition), and the law of multiple proportions.  See Table 1. 
 

 
Table 1:  Laws Explained by Dalton’s Atomic Theory 

 
Law 

 
Meaning 

Law of Conservation of Mass Matter is neither created nor destroyed during ordinary chemical 
reactions or physical changes. 

Law of Definite Proportions 
(Law of Constant 
Composition) 

Chemical compounds contain the same elements in the same 
proportions by mass regardless of the sample size or sample source. 

Law of Multiple Proportions If two elements can combine to form more than one compound, the 
masses of one element that combine with a fixed mass of the other 
element are in ratios of small whole numbers. 

 
• I can explain why parts of Dalton’s atomic theory are no longer accepted today. 
• I can identify some of the key scientists and their contributions toward our modern atomic theory of 

matter. 
• I can explain the significance of Rutherford’s gold foil experiment and Millikan’s oil drop 

experiment. 
• I can compare and contrast the charge, location, and relative masses for protons, neutrons, and 

electrons. 
• Given atomic numbers and mass numbers, I can calculate the number of protons, neutrons, and 

electrons in atoms of given elements. 
• I can explain what isotopes are and how isotopic abundance can be used to calculate the atomic mass 

for a given element. 
• I understand the chemical mole and how it is related to Avogadro’s number, 6.022 x 1023. 
• I can use Avogadro’s number and molar masses as conversion factors to solve problems. 
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Chapter 4:  Arrangement of Electrons in Atoms 
• I can give the parts of the electromagnetic spectrum in order of increasing wavelength. 
• I can relate electromagnetic spectrum concepts like wavelength ( ), frequency ( ), and amplitude 

to water waves. 
• I can perform calculations using  where    =  3.00 x 108 m/s  =  speed of light. 
• I can calculate the energy of a photon from its frequency using .  I recall that  = 6.63 x 10-34 

Js  =  Planck’s constant and   =  3.00 x 108 m/s  =  speed of light. 
• I can describe the photoelectric effect and how it supports energy being quantized at the atomic level. 
• I can describe the Bohr model of the atom, its limitations, and how the model accounts for the 

emission line spectra of excited atoms. 
• I can describe the allowed energy states for an electron in an atom using the quantum numbers in 

Table 2.  I can give the name, allowed values, and orbital property for each quantum number. 
 

 
Table 2:  The Quantum Numbers 

Quantum Number Symbol Allowed Values Orbital Property 
Principal quantum #:  1, 2, 3, … Orbital size 
Angular momentum quantum #: ℓ 0, 1, 2, … -1 Orbital shape 
Magnetic quantum #: mℓ 0, ±1, ±2, … ±ℓ Orbital orientation 
Spin quantum #: ms +½, -½ Spin pairing of electrons in orbitals 

 
• I can describe subshell labels and corresponding orbital shapes for l values 0 to 3.  See Table 3. 
 

 
Table 3:  Additional Information about the Angular Momentum Quantum Number, ℓ 

ℓ-Value Subshell Orbital Shape # of Orbitals # of Electrons 
0 s Sphere 1 2 
1 p Dumbbell 3 6 
2 d Four-leaf clover 5 10 
3 f Two four-leaf clovers 7 14 
 
• I can determine the number of orbitals in a particular shell ( ) or subshell (see table above). 

• I can determine the number of electrons in a particular shell ( ), subshell (see table above), and 
orbital (2 electrons).  

• I can apply the Heisenberg uncertainty principle:  It is impossible to determine both the position and 
the momentum of an electron at the same time.  For this reason, only the probability of the electron 
being within a given region of space (an “orbital”) can be calculated. 

• I can apply the Pauli exclusion principle:  No two electrons in the same atom can have the same set of 
four quantum numbers. 

• I understand that electrons are assigned to the subshells of an atom in order of increasing subshell 
energy.  In the H atom, the subshell energies increase with increasing , but in a many-electron 
atom, the energies depend on both  and l. 

• I can use the Aufbau principle to help write electron configurations for atoms of particular elements. 
• I can apply Hund’s rule:  Electrons occupy all the orbitals of a given subshell singly before electron 

pairing begin). 
• I can write orbital box diagrams and classify substances as paramagnetic (has unpaired electrons) or 

diamagnetic (does not have unpaired electrons). 
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