
HS Chemistry 

Unit 3 Atomic Theory & Electron Configuration 

Grade Level: 11-12 
Unit 3: Atomic Theory & Electron Theory 
Pacing: ~ days 

Big Ideas:  
 
Atoms are the building blocks 
of matter 
 
 
 

Essential Unit Questions: 
 

1. What are the fundamental particles 
of atoms? 

2. How does the structure of an atom 
explain its properties? 

Vocabulary: 
 
Atom 
Proton  
neutron  
electron 
Element  
Compound  
Molecule 
Particle 
Substance  
Atomic number 
Atomic mass (amu) 
Nucleic symbol 
Isotope  
Average atomic mass 
 
Radiation 
Radioactive decay  
Alpha radiation 
Beta radiation 
Beta particle  
Gamma rays 
 
Electromagnetic (EM) radiation  
EM spectrum 
Quantum 
Plank’s constant 
Photoelectric effect 
Photon 
Ground state  

Standards: 
PS1.C.Use symbolic 
representations to illustrate the 
changes in the composition of the 
nucleus of the atom and the 
energy released during the 
processes of fission, fusion, and 
radioactive decay.  
[Clarification statement: 
Emphasis is on simple qualitative 
models, such as pictures or 
diagrams, and on the scale of 
energy released in nuclear 
processes relative to other kinds 
of transformations.] 
 
PS4.A.2 Evaluate the claims, 
evidence, and the reasoning 
behind the idea that 
electromagnetic radiation can be 
described either by a wave model 
or a particle model, and that for 
some situations one model is 

Learning Targets: 
 
I will:  

● Create a timeline representing the Atomic 
Theory. 

○ Scientists involved 
○ What they discovered  
○ Significance of their discovery 

I will:  
● Describe the relationship between isotopes 

and mass number of an element.  
● Calculate the average atomic mass of an 

isotope from the given abundances.   
 
I will:  

● Explain the relationship between an unstable 
nuclei and radioactive decay 

● Identify and differentiate among the three 
types of nuclear decay in terms of mass, 
charge & dangers to living tissue 

 
 I will:  

● Identify and describe the characteristics of a 
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more useful than the other. 
 

wave.  
○ Wavelength 
○ Frequency 
○ Amplitude 

● List the forms of the EM spectrum from 
highest energy to lowest energy.  

● Identify the speed of light  
● Use the formula, c = 𝛌𝛌, to calculate 

wavelength  or frequency of a wave. 
● Use the formula, Equanta = h𝛌 to calculate the 

amount of energy in a quanta.  
● Identify the variables that affect the 

photoelectric effect.  
● Explain the relationship between an element’s 

emission spectrum and the amount of energy 
emitted by the element 

● Relate the Bohr’s Model of the hydrogen 
atom to  hydrogen’s emission spectrum. 

● Compare and contrast the Bohr’s model and 
The Quantum Mechanical model of the atom.  

● Describe the Heisenberg Uncertainty 
Principle. 

● Relate the shape of the atomic sublevels to 
the probable distribution of electrons in 
energy sublevels.  

I will: 
● Write a ground-state electron configuration for 

any main group element on the PT.  

Quantum number 
Principal quantum number 
Electron cloud 
 
Aufbau principle  
Pauli exclusion principle 
Hund’s rule 

 


