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Welcome to Honors Chemistry! Congratulations on choosing to challenge yourself by being a part of Honors Chemistry this 
upcoming school year. A basic understanding of chemistry provides us with the foundation we need to better understand 
what’s happening “behind the scenes” in the world around us. This course is designed to challenge you and prepare you for 
advanced science courses such as AP Chemistry, AP Biology, and/or AP Environmental Science. You will need to be 
organized, work cooperatively as well as independently, think critically, and participate regularly and actively (even from 
home!) in this class. Our goal this year is to get you to appreciate that CHEMISTRY IS EVERYWHERE! 

 
Please use the following Google Classroom Join Code if you have not already joined the “Honors Chemistry 
Summer ‘25” Class: ms66dkf 

 

 

 
Find the “1-Introduce Yourself” assignment on Google Classroom. Be sure to complete this 

assignment by July 30th. 

 

 

Before we get started with the content in this packet, it is important to understand what chemistry is, its origins and 

meaning. Watch this short YouTube clip using the link below. The video clip is called, “Introduction to Chemistry,” and is only 

a few minutes in length. 

http://www.youtube.com/watch?v=izeuGr0lbN0 (Find this on Google Classroom as “2-Intro Video”) 
 

 

 
Read “Chemistry in Context”. You will find this in the links portion of Google Classroom or the 

following link.  (3-Chemistry in Context) https://bit.ly/437BvHZ  

 

 

 
Introduction to Chemistry 
 

1. What is the definition of chemistry? 
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Data: There are two types of data that can be collected from an experiment: qualitative and quantitative. 

2. Using the URL listed below, define these two terms. Make sure to analyze examples given to fully understand 

two. In class, we will discuss further what makes good qualitative and quantitative observation. For now, 

understanding what they are is sufficient. https://bit.ly/34EEB7m (4-Qualitative and Quantitative Data on GC) 

a. Qualitative Data 
 

 

 
b. Quantitative Data: 

 

 

 

Experimentation: Testing the hypothesis usually required multiple trials to assure results accurate and precise. These 

are two more terms in which it will be vital for you to understand. To be accurate is not the same as to be precise. 

3. Use the following link to help you better understand the two and write a definition for each below. 

https://bit.ly/2TzCBel (5-Accuracy and Precision on GC) 

a. Accuracy: 
 

 
b. Precision: 

 
 
 
 

 

 
 

 
Read “Phases and Classifications of Matter.” You will find this in the links portion of Google Classroom or the 
following link.  (6-Phases and Classifications of Matter) https://bit.ly/3FdGfCQ  

 

 

 
4. Define the following terms: 

a. Matter: 
 

 
b. Mass: 

 

 
c. Volume: 
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States of Matter 

https://www.youtube.com/watch?v=bMbmQzV-Ezs (7-States of Matter on G.C) 

Investigate each state of matter using the link above. Once your investigation is complete, answer the following 
questions regarding the properties of each state. 

5. In the table below, list the properties of each state of matter, an example of each & sketch a diagram of their 

particles. 

 
 

 Solid Liquid Gas 

 
Examples 

   

Particle Diagram - 
show how the 
particles are 
arranged. Use 
circles to represent 
particles. 

   

 
 
 
 

 
Properties 

   

 

Now that you have an understanding of matter and its different states, you will be reviewing state changes. Using prior 
knowledge and credible sources, label each arrow in the diagram below with the correct name of the process that is occurring. 
Note: There are six arrows therefore you should have six labels. 
 
 

 

 
 
 

https://www.youtube.com/watch?v=bMbmQzV-Ezs


              Classifying Matter and Change 
 

6. Use “6-Phases and Classifications of Matter,” that you used before, to help you define the following terms. Give 
examples of each: 

 

 

 
7. Compare and contrast an atom and a molecule. Draw examples of each as well: 

 

 
 Atom     Molecule 
  

Type of Matter Definition Examples 

 
pure substance 

  

 
element 

  

 
compound 

  

 
mixture 

  

 
heterogeneous mixture 

  

 
homogeneous mixture/solution 

  



Chemical Symbols 
There are 118 chemical elements on the periodic table. Each element has a chemical name and a chemical symbol 
such as sodium (Na). You will notice that not all of the chemical symbols seem to correspond to their name. Look 
at the examples below. 

Chemical Name Chemical 
Symbol 

Potassium K 

Carbon C 

 
“C” for carbon obviously makes sense but “K” for potassium does not. This occurs because the symbols of these elements 
are derived from the Latin language. It is vital that you are VERY familiar with the most common elements. We will be 
having a quiz over the 40 elements found in the following Quizlet within the first few weeks of school. More to come on 
this quiz at the beginning of the year. It is recommended that you start memorizing them now.  

 
Quizlet Link: https://quizlet.com/_9vkdc0?x=1qqt&i=rejbv (Elements to Know-Quizlet on GC) 

 
Note: When memorizing elements & symbols, keep in mind that spelling should be CLOSE and symbols involving more 

than one letter are always written with the first letter capitalized and the second lowercase. This is important to help 

identify when one element ends and the next begins. 

 
Example: CS – would be a compound containing carbon and sulfur 

Cs – would be the element cesium 

Practice: 

https://quizlet.com/_9vkdc0?x=1qqt&i=rejbv


Parts of the Atom 
 
PART I: ATOM SCREEN  
Go to the “Build and Atom Simulation” (8-Build and Atom Simulation on GC) https://bit.ly/437QyBz  

 
1. Explore the Build an Atom simulation by clicking on various things in the simulation.  

 
a) List two things you observed in the simulation. 
 
 

b) What particle(s) are found in the center of the atom?   
  

2. Play until you discover which particle(s) determine(s) the name of the element you build. What did you 
discover?  

 

3. What is the name of the following atoms? 
a) An atom with 3 protons and 4 neutrons: _____________ 
b) An atom with 2 protons and 4 neutrons: _____________ 
c) An atom with 4 protons and 4 neutrons: _____________ 

 

4. Play with the simulation to discover which particles affect the charge of an atom or ion.   
a) Fill in the blanks below to show your results: 

 

Neutral atoms have      the same number of     protons and electrons. 

Positive ions have  ________________________________ protons than electrons. 

Negative ions have  _______________________________ protons than electrons. 

b) Develop a relationship (in the form of a single sentence or equation) that can predict the charge based on the 
number and types of particle.   

 
 
 
5. Play with the simulation to discover what affects the mass number of your atom or ion. 

 
a) What is a rule for determining the mass number of an atom or ion? 

 
  

6. Practice applying your understanding by playing 1st and 2nd levels on the game screen.   
 

https://bit.ly/437QyBz


PART II: SYMBOL SCREEN  
 
7. Using the Symbol readout box, figure out which particles affect each component of the atomic symbol.   

a) In the atomic symbol below, label each letter (a, b, c, and d) with: 

• the particle(s) used to determine the letter, and 

• how the value of each letter is determined. 
 

 
 
 
 
 

 
8. Create a definition (using a complete sentence) for each of these items based on your labels from the atomic 

symbol above. 
 
a) Element Symbol 

 
b) Charge 

 
c) Atomic Number 

 
d) Mass Number 

 
9. Practice applying your understanding by playing the 3rd and 4th game levels.  Play until you can get all the 

questions correct on the 4th level. 
 
10. In addition to atomic symbol, we can represent atoms by name and mass number.  

a) Complete the table below: 
 

Symbol Name 
 Carbon-12 

  

  

  
b) Each representation (Symbol and Name) in the table above provides information about the atom. Describe 

the similarities and differences between the Symbol and Name representations. 
 
 
 

  

c

dab

6

12C+1

5

11B

9

18F



PART III: ISOTOPES 
 

11. Play with the simulation to determine: 
a) Which particles affect the stability of the atom?  _____________________ 
b) Which particles do not affect the stability of the atom?  _______________ 

 
12. What are the names of the stable forms of oxygen? 

a) Oxygen-16 
b) Oxygen-____ 
c) Oxygen-____ 
d) List all of the things that are the same about these atoms (ignore the electrons).   

 
 
 

e) List all of the things that are different about these atoms (ignore the electrons).   
 
 
 
13. The atoms in the previous question are isotopes of each other.  Based on this information, list the requirements 

for two atoms to be isotopes of each other. 
 
  
 
14. Test your understanding of isotopes by examining the relationships between the pairs of atoms listed below: 

 

Atom 1 Atom 2 Relationship between atom 1 and atom 2 

  

      Isotopes  
      Same Atom, Not Isotopes of Each Other 
      Different Element 

Carbon-12 
 

      Isotopes  
      Same Atom, Not Isotopes of Each Other 
      Different Element 

Argon-40 Argon-41 
      Isotopes  
      Same Atom, Not Isotopes of Each Other 
      Different Element 

 
Boron-10 

      Isotopes  
      Same Atom, Not Isotopes of Each Other 
      Different Element 

An atom with 13 
protons and 13 

neutrons 

An atom with 14 protons 
and 13 neutrons 

      Isotopes  
      Same Atom, Not Isotopes of Each Other 
      Different Element 

 

 

6

12C 6

13C

6

12C

5

11B



EXERCISES 
15. The periodic table has a great deal of information about every atom.  Using your periodic table, answer the 

following questions: 
 

a) What is the atomic number of chlorine (Cl)? _____ 
 

b) What is the atomic number of tungsten (W)? _____ 
 

c) How many protons are there in any Cl atom?_____ 
 

d) How many protons are there in any Te atom? _____ 
 

e) Can you tell from the periodic table exactly how many neutrons are in an atom? 
 
16. Complete the following table: 

Name Symbol 
Atomic 
number 

Mass 
Number 

Number of 
neutrons 

Number of 
Electrons 

Charge 

hydrogen-2 2H 1 2 1 1 0 

 3H      

sodium-22 22Na+    10  

  12 24  12  

  12 25  13  

 46Ti2-      

 107Ag      

 19F-      

carbon-12     6  

carbon-13     6  

carbon-14     6  

carbon-12     7  

carbon-12     5  

 4He      

  8  8 10  

argon-40  18   18  

 70Ga      

 70Ga3+      

  4 9  2  

  7  8 8  

 
17. To test your knowledge of isotopes, draw arrows between all pairs of atoms in the table above that are isotopes 

of each other. 
 

 
 
 
 



 

Periodic Table Basics 

Similar to the Atom Basics section, we expect from your previous science courses that you have a basic 

understanding of the Periodic Table. This table is an arrangement of all chemical elements that provides us 

with an enormous amount of information. We will spend some time looking at the different pieces of 

information that it tells us beyond what you already know. For now, you should be able to answer the following 

questions. Once again, if you begin struggling with the content, start looking for online resources to help you. I 

provided a good source to get you started. 

https://www.ptable.com/ (9-Ptable on GC. Go ahead and bookmark this one!) 

 
 

Using https://www.ptable.com, color in each section of the Periodic Table a DIFFERENT COLOR. Use the boxes above the 

Periodic Table to match each color you chose to the correct section. 

https://www.ptable.com/
https://www.ptable.com/


Name ___________________________________________________________ Period __________
Get to Know the Elements

Use the periodic table in pictures at 
http://elements.wlonk.com  to answer the following questions!

Which elements 
are liquid at room temperature?

What radioactive 
element has the 

lowest atomic 
number?

How many of the 
elements are 
radioactive?

Where do the radioactive 
elements tend to be located 
on the table?

Which elements 
are magnetic?
1.
2.
3.

What are the top ten most 
abundant elements in the 
human body?
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Where do the elements in the human 
body tend to be located on the table?

What are the top 
eight elements found 
in the Earth’s crust?

1.
2.
3.
4.
5.
6.
7.
8.

Which elements are 
considered “Noble Metals”?

1.
2.
3.
4.
5.
6.
7.
8.

Where do the Noble Metals 
tend to be located on the 

table?

What element is used 
in batteries?

What element is used 
in bicycles?

What element is used 
in making paint? 

What is a major 
element found in 
our bones?

What is a 
major element 
found in 
chlorophyll?

How many elements 
are gaseous at room 
temperature?

Where do the gaseous 
elements tend to be 
located on the table?

What is a major 
element found in eggs?

(C) Sunrise Science 



Period:  1
Group:  18
Family: Noble Gases 

Element
Symbol

Atomic
Number

Picture of 
Use

Use

Element 
Name

Use this key to fill in 
the missing 

information in the 
element squares 

below.

Ne

Period:  
Group:  
Family: 

38

Period:  
Group:  
Family: 

Mercury

Period:  
Group:  
Family: 

Arsenic

Period:  
Group:  
Family: 

Tantalum

Period:  
Group:  
Family: 

82

Period:  
Group:  
Family: 

Sb

Period:  
Group:  
Family: 

Cu

Period:  
Group:  
Family: 

63

Period:  
Group:  
Family: 

Uranium

Period:  
Group:  
Family: 

Os

Period:  
Group:  
Family: 

55

Period:  
Group:  
Family: 



We will spend very little, if any, time reviewing the material in this packet at the beginning of the school year. As an 

incoming Honors Chemistry student, all this material should be well within your grasp. THERE WILL BE A TEST OVER THIS 

MATERIAL WITHIN THE FIRST 8 DAY CYCLE OF THE SCHOOL YEAR. It is important to realize going into next year that it is 

not enough to just complete an assignment. This assignment is a tool to help you better gasp the material. You need to 

spend time to make sure you are comfortable recalling and discussing the material with other people.  

The following link is a Quizlet that has been created with the most important vocabulary from this assignment. These are 

terms that we will be using throughout the school year.  You are expected to feel comfortable using the terms when we 

start the year.  

Vocabulary Quizlet: “Vocabulary to Know” https://bit.ldy/4dsGC9j 

Next school year will be challenging but rewarding school year for you in chemistry if you come into the school year with 

the proper mindset. Know that we as Honors Chemistry teachers want you to succeed and will be a resource for you 
throughout the year. Enjoy the rest of your summer. Next year will be a big year!  

https://bit.ldy/4dsGC9j
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