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1- Implementation
• Read First (this document) with 14 pages 

of teacher notes for how to implement this 
curriculum
– Includes links to YouTube videos of all 

Lecture notes!
• Lab Details document with 8 additional 

pages of lab set-up support
• Unit Plans, 50-min and 90-min versions, for 

CP and Honors classes + editable versions
• NGSS Alignment overview
• How to Write A Great Study Guide 

resource for students
• Lab Report Writing Guidelines and Rubric
• Chemistry Reference sheet

Included by Folder:
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2-Packets
• Two Packets of Note 

Outlines, Practice Handouts, 
and other student handouts 
for lab activities for Physical 
Science CP (28 pages) and 
Honors (40 pages)

• Packet Answer keys – for 
Both CP and Honors

• Fully animated PPT Answer 
key for the 5 concept study 
guides for use on review day

• 4-page guide to accessing and 
using the paperless digital 
packets (for CP and Honors) 
through Google Drive™

3-Notes
• Concept 1 Notes: Balancing Reactions – 13 slide 

ppt
• Concept 2 Notes: Classifying Reactions – 13 slide 

ppt
• Concept 3 Notes: Energy in Reactions – 10 slide ppt
• Honors Concept 4 Notes: Acids and Bases – 12 slide 

ppt
• Honors Concept 5 Notes: Nuclear Chemistry – 10 

slide ppt

**All ppts are fully animated in presenter mode and include 
teaching tips and helpful video links in the notes section of 

the slides**

4-Activities
• 30 Task Cards for 

review activity 
• 6 pages of Lab 

Stations 
• 1 page 

supplemental slide 
for pH lab

• Excel spreadsheet 
for data collection 
in Sweet Tea Lab

• 25 Question End 
of Unit Review 
Game

5- Quizzes and Tests
• 2 Balancing and Classifying Quizzes – differentiated for CP and Honors

– 2 page PDFs + editable versions and Answer Keys with all work shown
• 1 Acids, Bases, and Nuclear Chemistry Quiz for Honors

– 2 page PDF + editable version and Answer Key with all work shown
• 2 Unit 9 Tests – differentiated for CP and Honors

– 4 page Multiple Choice and Open Response tests + editable versions and Answer 
Keys with all work shown



Teacher Notes:
Overview: 
This product is designed to be everything you need to teach your reactions unit in a Physical 
Science class. Content covered includes: Law of Conservation of Mass, balancing and 
classifying chemical reactions, energy in reactions, and factors that affect the rate of reactions.  
Additional content covered for honors students includes a brief introduction to acids, bases, 
and nuclear chemistry.  This product includes all of the lecture notes, links to the lecture videos 
on YouTube, packets of student handouts and Cornell Note outlines, a review game, quizzes 
and tests you need. All assessments are differentiated for two levels – CP and Honors. Not only 
that, but the student packets come in a paperless digital version that can be used in Google 
Drive™ and/or Microsoft OneDrive™.  This product was designed for my own physical science 
classes, and has been used for 8th grade physical science as well as 9th/10th grade physical 
science, setting the foundation for students to later take chemistry and physics.

Packet instead of Interactive Notebook
I started creating packets for my students six years ago, and I love them so much more than 
interactive notebooks. While interactive notebooks are great resources, I have found that 
packet strategy to be a more appropriate tool for using in the secondary classroom setting.  I 
love using the packet for many reasons.  
1. I only have to make copies one time each unit instead of copying handouts every day.  

Even though it takes a while to copy the packets for each student, it saves so much time on 
the day to day.  (Also the last few years I’ve recruited seniors to be my “Teacher’s Aide” and 
have trained them to copy all of my packets for me.  I haven’t seen a copier in four years 
and it’s glorious!). Now you can go DIGITAL and PAPERLESS, never making any copies ever 
again!

2. It puts responsibility back on the students to maintain their biology binder with their packet, 
while also aiding them in practicing organization skills.  It has been incredibly effective for my 
lower level students.  Even though it is a lot of papers at once, I can watch them put it in 
their binder and leave it there, rather than having to hang on to 100 individual papers 
passed out each day. 

3. It makes it so easy to be absent last minute. If you or your child gets sick, sub plans are a 
breeze.  You don’t have to send your teacher neighbor to make copies for you – because 
your students have everything they need.  You just have to tell the sub which pages the 
students need to work on. 

4. The structure is more suited to what students will be doing in college – and one of our goals 
as high school teachers should be to prepare our students for college.  The packet helps 
students learn how to structure notes (I give students Cornell-style note outlines for each 
concept – more on that later) which I have found helps provide scaffolding for them to be 
able to write notes all on their own in later high school years. 

5. Time saver in so many ways – no more time wasted regularly passing out handouts, or having 
to cut and paste things into a notebook. 

6. Students do a better job keeping up with returned graded work because every page is 
numbered so they can put graded assignments right back into the packet where it came 
from. 

7. You no longer need a filing cabinet – you can keep all of your curriculum and keys 
organized in binders!  See picture on page 15. © It’s Not Rocket Science 



In short…
The best evidence I have of why I love the packet strategy is that I had a 96% pass rate 
on the state standardized End-of-Course exam for Non-Honors students and a 100% 
pass rate for honors students.  This was at a South Carolina public school with over 50% 
of the students being below the poverty line.  My average score on the EOC (all 200+ 
students combined that I taught over 2 years) was a 90%.  I believe this success is due to 
multiple factors, but I attribute a lot of it to the packet curriculum I have designed.  
Honestly, I could go on and on about the packet as a resource and why I love it so 
much, but I think you will find as you use it that you will fall in love with it too. 

Next Generation Science Standard Alignment:
MS-PS1-3: Gather and make sense of information to describe that synthetic materials 
come from natural resources and impact society. 
MS-PS1-6: Undertake a design project to construct, test, and modify a device that 
either releases or absorbs thermal energy by chemical processes. 
HS-PS1-2: Construct and revise an explanation for the outcome of a simple chemical 
reaction based on the outermost electron states of atoms, trends in the periodic table, 
and knowledge of the patterns of chemical properties. 
HS-PS1-5: Apply scientific principles and evidence to provide an explanation about the 
effects of changing the temperature or concentration of the reacting particles on the 
rate at which a reaction occurs.
HS-PS1-8: Develop models 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. 

Prior Knowledge: 
This is the ninth and final unit I teach in physical science.  I expect students to have the 
following prior knowledge from my first eight units: lab safety, equipment. measurement, 
metric conversions, dimensional analysis, scientific notation, graphing, scientific 
method, and topics related to motion, force, energy, electricity, magnetism, waves, 
matter, atomic structure, and bonding.  Matter, atomic structure, and especially 
bonding knowledge are the most critical as this unit really builds upon the chemistry 
content learned in those previous units.

When to use: 
This is designed to be the final unit in my physical science class, but it doesn’t have to 
be in yours. I believe the resources I have provided in this product are everything you 
need to teach this unit.  However, if you know that your students don’t have the prior 
knowledge I’ve mentioned above, or if you do some of the practice and realize they 
need more of it, I strongly encourage you to add in some additional practice handouts 
to the packet I’ve designed.  Every class is different and some will need more support 
than others – and that is totally okay!  You can just add some pages to the end of the 
packet manually before you make your copies.  Although some components of this 
product are editable, I unfortunately cannot provide the packet as an editable 
resource in order to protect the integrity of my work, and the work of different TpT clip 
artists, as well as the time and effort I have put into creating it.  I hope you understand!

© It’s Not Rocket Science 

Teacher Notes:



Assessment: 
I did not include point values on any of the handouts in order to provide you the 
freedom to grade things how you so desire.  On this page I am going to provide you an 
overview of my grading strategy for you to reference.  Feel free to adopt this or make it 
entirely your own.  It is completely up to you!

After much research and number crunching over the last few years, this is the most 
accurate grading technique that I have come up with.  I divide the gradebook into 
two simple categories:  MAJOR grades and MINOR grades.  Within each category, 
different assessments are worth different amounts of points, based on length, depth, 
and complexity.  Below I will give you an idea of what goes into each category.   

Major grades = 60% of the student’s overall grade
• Tests = 100 pts

– Unit 9 only has 1 test, which would count as a 100 pt major grade
• Quizzes = 25 pts

– Unit 9 has 2 quizzes (the 2nd is for honors only) worth 25 pts each
• Projects = 100 pts

– I like to do 1 project per quarter to give students an opportunity to show their understanding 
of the content in a non-traditional way.  This unit does not contain a project, as it is right after 
my bonding unit (where students did the Elemental Superhero Project) and right before my 
End of Year Review Project.  However I have included lab report writing guidelines and a 
rubric in the “implementation” folder if you would like to have students write a lab report on 
the Sweet Tea Reaction Rate Lab.

Minor Grades = 40% of the student’s overall grade
• Labs/In-Class activities = 10-100 pts

– The amount of points I give students is completely dependent on the length and depth of the 
activity.  I also do not grade every single in-class activity the students do.  For instance, in this 
unit, I would not collect and grade the task card activity or Lab stations.  We would just go 
over it as a class.  If I did feel like giving them a grade, I would just circle the class and do a 
10-20 pt spot check grade for it before drawing names and going over the answers. 

– An activity that lasts only half of a 50-minute class period would usually only be worth 25 pts.  
An activity that lasts an entire class period is usually worth 50 pts for me, and an activity that 
takes more than 1 class period to complete would usually be worth 100 pts for me. Examples: 
• I would grade the Balancing chemical reactions with candy activity and Honors pH lab activity 

for 25 points each
• I would grade the synthetic vs. natural resources activity for 50 points
• I would grade the sweet Tea Lab investigation and honors Look at Nuclear Weapons research 

activity for 100 points each
• Most of the various practice handouts would all be done for homework, and gone over first thing 

at the start of the next class.  Thus I would do a spot check during my students’ Prime Times (see 
next page) for 10 pts and grade it for completion.  That way we can immediately go over it 
together in class! 

• Some of the practice handouts done in class (like for block scheduling) I wouldn’t even 
necessarily grade.  They would just be done as in class practice.  The only time I would give them 
a grade would be if we ran out of time in class to complete and I had them finish for homework.  
Then I would spot check them for a 10 pt completion grade during the bell ringer the next day 
before going over like mentioned above.  So speaking of bell ringers…
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Assessment (continued): 
Minor Grades = 40% of the student’s overall grade
• Daily Quizzes/Bell Ringers = 5 pts per day, usually totaling 25 pts for the week (if 

there is one every day)
– This is something I have fallen in love with doing, but not every teacher does which is why I do 

not include my daily quizzes/bell ringers with this product (if you would like to purchase, you 
can find the link on page 17.  They are $5 per unit or cheaper if you buy as a bundle.)  I call 
my bell ringers “Prime Times” because I believe the first 5 minutes of class is the most 
important time of the day.  I love that my students are in a routine and come in ready to work 
as soon as they get to my room because they know they will have a Prime Time.  If you would 
like to know more about how I implement these, again, check them out in my store!  The gist 
is that students have 3-5 questions a day on the board when they come in.  They use the 
same sheet of paper each day to write their answers on.  I give them 5 minutes at the start of 
class to answer the questions, then they pass them over and I collect them and grade each 
day.  They count for 5 pts a day.  At the end of the week I add up the points based on how 
many we did and give them a score for the week.  I grade these for accuracy but I allow 
students to use their notes.  This way I ensure students are writing good notes, keeping up 
when they are absent, and getting the basics of what we covered the day before. I also like 
it because I go over the answers as soon as I collect them so I know if the majority of students 
are getting what we did the day before or not so I can address issues before we move on to 
new material.  

• Homework = Concept Study Guides = 10 pts each
– It is really important to me to teach my 8th-10th grade students how to study before they get 

further into advanced classes.  However, most students don’t even know where to begin with 
studying!  This is why I have students create their own study guides.  

– I divide each unit into 3-5 concepts (Note: This unit has 3 concepts for CP and 5 for honors.)  
Students make a study guide for each concept.  You can have them either turn them in at 
different points throughout the unit to be graded for 10 pts each, or check them all for 
completion at the end of the unit, for a 30-50 pt grade, depending on how many concepts 
there are.  I have my biology students turn them in throughout the unit (this is because 
biology is so much memorization and I don’t give much other HW other than studying) but I 
have my physical science students just show them all to me two days before our test and we 
go over them as a class.  This is because physical science has more skills that I have to give 
students practice problems for HW to master, so This puts less pressure on them this way to just 
have it all due at one time.

– All unit tests provided in this product and future products are aligned with the objectives, 
vocabulary, and practice outlined on the front page of each packet.  Because of this (and 
because students need lots of support, especially as 8th-10th graders, to know how to study) I 
have students use this front page to make their study guides from.  They have to answer each 
objective, define each vocabulary term, and answer any practice questions in order to 
make an adequate study guide. I do not make them write anything for the italicized
objectives.

– I do allow them some freedom in this.  Some students like to type these, some hand write 
them.  I also encourage students to make them as visual as possible.  They shouldn’t write 
study guides in paragraph form.  I encourage them to make Venn diagrams, tables, and 
other charts to make their study guides visually appealing – and something they would like to 
study from. 

– For the vocabulary portion, a lot of students make flashcards or use Quizlet (an online 
flashcard making tool.)  This is great, but I do make them turn these in with their study guide 
so I can check them.  For Quizlet, students just print them out and staple to the back of their 
objectives. 

– See “How to Make a Great Study Guide” in the Implementation folder for more guidelines.
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Required Materials:
• Hole-punched copies of packet for each student to put in their binders (or 

distributed digital paperless packets to students via Google Drive™ or Microsoft 
OneDrive™)

• Cut (and I prefer laminated so they are easily reusable each year, but I am a 
laminating queen so this may be totally unnecessary to you) task cards and lab 
stations in the ”Activities” folder

• Computer paper and coloring utensils for synthetic vs. natural resources activity
• Lab Stations need:

– Calcium chloride
– Ammonium nitrate
– 250-500 mL beaker
– Thermometer
– Stirring rod
– Digital scale
– Scoopula (or spoon)
– 100 mL graduated cylinder
– Weigh boat or filter paper to protect scale

• Honors Investigation ph Lab Activity needs:
– Litmus paper
– Hand soap
– Vinegar
– Lemon juice
– Soda
– Bleach
– Ammonia
– Orange juice
– Coffee
– Milk
– Drain cleaner
– Baking soda water

• **Additional Sweet Tea Reaction Rate lab materials are listed in the “Lab Details” 
document in the “Implementation” folder**

• Access to laptops or other technological devices and internet to conduct 
research for the Synthetic vs. Natural Resources Activity and the Look at Nuclear 
Weapons Activity

• Class set of reference sheets (see “Implementation” folder) and Periodic Tables for 
use during quizzes and tests

• Copies of tests and quizzes
• (Optional) mini white boards and white board markers for review game
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Teacher Notes:
Optional Materials:
These materials are necessary if you decide to do all 5 demos included for the 
classifying reactions concept 2 notes.  I have also included videos of each so you don’t 
have to do all 5 or any at all if you are limited in resources!  I personally usually only do 3 
of the 5 myself and show the videos for the other 2.
• Synthesis Demo: 

– Access to a chemical hood
– Mortar and pestle
– Dropper
– Scoopula
– Heat-resistant container to do reaction in
– Heat-resistant pad or square to set container on
– 0.1 grams of aluminum powder
– 0.4 grams of iodine
– Warm water
– Safety goggles

• Decomposition Demo: 
– 50-100 mL of 30% hydrogen peroxide
– Potassium iodide solution
– Dishwashing detergent
– Food coloring
– 500 mL graduated cylinder
– Bucket for Graduated cylinder to sit in
– Safety goggles
– Disposable Gloves

• Combustion Demo: 
– Gummy bear
– About 5 grams of potassium chlorate
– Bunsen burner
– Large test tube
– Test tube holder
– Chemical hood
– Safety goggles and heat protective gloves

• Single Replacement Demo: 
– 0.5 M CuSO4 solution
– Non-coated iron nail
– String
– Beaker or test tube

• Double Replacement Demo: 
– 1 tsp of baking soda
– 30 mL of household vinegar
– 250 mL beaker



Implementation:
Over the next few pages I will be providing commentary for how to implement this 
curriculum, based on the unit plans included in the “Implementation” file folder.  Be sure 
to have a copy of the unit plan open or printed out as you read through this so It makes 
the most sense. For this unit, the only differentiation between CP and Honors is in the 
additional 2 concepts for honors.  This is because so much of this content is brand new 
for both levels.  I also don’t include the two extra concepts for CP because I have 
found over the years that I always need extra time for my CP students here and there 
and I am unable to get to as many concepts as I am with honors in a given year.  
However feel free to use for both classes if that is something you wish to cover with all 
students, and you have the time! 

In general, I give CP students a lot more support and guidance as I teach them, and 
the honors students are expected to work more independently.  If there are any other 
differences between implementation for both levels, I will include those in the following 
pages. Check out the NGSS Alignment Overview document in this folder for tips for how 
to teach through this unit using NGSS phenomena.

Please use the unit plans and these notes as a guideline for your class.  Teaching and 
plans have to be flexible and be able to be adjusted based on student needs.  This unit 
is written to take 20 days days for CP and 26 days for honors classes, But I’ve seen it 
take more or less due to a variety of reasons, so please adjust as needed! Editable 
versions of unit plans are provided for that exact reason!

Note: All implementation notes are based off a 50-minute class period.

• Day 1: I always have my tests graded by the next day so that I can go over them 
before moving on to new content.  So I’d spend about 15 minutes on this 1st day 
going over my Bonding test.  Then I’d begin lecturing through concept 1 notes, 
slides 1-6 only.  After, start the balancing chemical reactions with candy activity.  I 
like to do this almost as a guided inquiry activity, as it is before students have 
learned about balancing reactions.  ON this first day, just do parts 1 and 2.  **Tell 
students to bring in a bag of m and m’s or skittles to do parts 3 and 4 tomorrow!!**

• Day 2: Use the candy to finish the activity, parts 3 and 4.  Again I really walk 
through parts 1-3 with them as a class.  I have them try part 4 on their own.  I don’t 
grade this because it is more of an explorative activity.  If I did want to grade I 
would just check it for completion.  Go over part 4 when everyone is done, then 
Finish lecturing through concept 1 notes.  It should make this easier now that 
students have seen it in the activity!  After, students can start working on their 
balancing equations Practice #1 for homework.  If you have a lot of time in class 
that they can get a good head start, you can have them do all 20.  I usually only 
assign odds.  I save the evens to use as extra practice for students who come to 
tutoring, or let the evens be bonus.  Totally your call though!
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Implementation:
• Day 3: Check and go over balancing equations #1 homework. I always check for 

completion while students do their Prime Time bell ringers, and mark their scores on 
my clipboard.  This way we can go over immediately after prime time. Then have 
students work on balancing equations practice #2.  I like to do this second one in 
class so I can go around and monitor and see where students need help.  Students 
that don’t finish must finish for homework.
– Side note: I LOVE using popsicle sticks to go over things and call on students.  At the 

beginning of the year I write each student’s name on a stick and have a plastic bag for each 
class.  I try to make sure I use this bag to call on every student at least once a class period.  I 
also use it to make random lab groups! This is how I would go over the homework and select 
students to come up to my white board to show their answers.

• Day 4:  Check and go over the Balancing Equations Practice #2. After,  Have 
students work on balancing equations #3 practice.  This one I have students turn in 
to be graded for accuracy, so hopefully they’ve had enough practice (and time 
to come in for tutoring) to be at a place where they are ready to be checked for 
accuracy.  If students don’t finish and get it turned in by the end of class, I have 
them finish for homework. 
– Look over the concept 2 notes – particularly the “notes” section at the bottom of the slides 

and get materials prepped for any of the demonstrations you plan to do!!

• Day 5: Collect any remaining practices from yesterday.  Then lecture through 
concept 2 notes.  These are short notes, but I spend an entire day on them 
because I do the demonstrations included in the “notes” sections of the slides.  
There is 1 demo for each type of reaction.  Materials needed are listed on page 8.  
Do not feel like you have to do any or all of these!! Just do what you have the 
resources for and are comfortable with.  Any that you don’t do, just show the video 
version!  I only do the decomposition, combustion, and double replacement 
demos.  I don’t have many resources (or a fume hood – we have to take a “field 
trip” to the AP chemistry teacher’s room for the combustion demo) so it is really 
hard for me to do them all, but those 3 still keep it fun!  If time after the notes, have 
students classify the reactions from the Balancing Equations #1 practice.  If you do 
all 5 demos you won’t have time, so just assign it for homework.

• Day 6: Check and go over the classifying portion of the Balancing Equations #1 
homework.  Then return the Balancing Equations Practice #3 that you collected 
and graded for accuracy and go over the balancing.  I then have students classify 
the equations from the #2 and #3 practice and we go over (this goes quickly).  
After, I assign the Balancing and Classifying practice.  Anything students don’t 
finish they must do for homework.

• Day 7: Check and go over balancing and classifying homework.  I then walk 
through the predicting products practice with the students.  I usually do one with 
them from each section, then have them try the others on their own or with a 
partner, then we go over.  This is a required skill for my honors students, but more of 
a “bonus” skill for my CP.  Students who did well in my previous bonding unit and 
retained the information have no problem with this.  It will definitely be hard for..
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Unit Plans (+ editable versions) 
for both CP and Honors

Includes 50-minute and 90-minute pacing

	 © It’s Not Rocket Science 2017 	

	

Day Learning 
Objectives 

Methods/Activities Assessments Homework NGSS 
Standards 

1 Chemical Formulas 
Balancing Chemical 

Reactions 

-Go over tests from last unit 
-Concept 1 Notes p.2 (slides 1-6 only) 
-Start Balancing Chemical Reactions with Candy 
Activity p.5 

-Informal questioning and 
discussion 
-p.5-7 Activity 

-Bring in small bag of 
candy for rest of 
activity tomorrow 

 

2 
 
 
 

Balancing Chemical 
Reactions 

-Finish Activity p.5-7.  Go over after 
-Finish Concept 1 Notes p.3-4 
-Start Balancing Equations Practice #1 p.8 (if 
time) 

-p.5-7 Activity 
-Informal questioning and 
discussion 
 

-Finish p.8.  If you 
don’t get much of a 
start on this in class, 
only assign odds 

 

3 Balancing Chemical 
Reactions 

-Check and go over p.8 
-Balancing Equations Practice #2 p.9 

-p.8 Practice 
-p.9 Practice 

-Finish p.9, if needed  

4 Balancing Chemical 
Reactions  

-Check and go over p.9 
-Balancing Equations Practice #3 p.10; students 
turn in when finished to be graded for accuracy 

-p.9 Practice 
-p.10 Practice 

-Finish p.10, if needed  

5 Classifying Chemical 
Reactions  

-Collect any remaining p.10 practices 
-Concept 2 Notes p.11-12, with embedded demos 
(or videos if you don’t have the supplies for the 
demos) 

-p.10 Practice 
-Informal questioning and 
discussion 

-Classify reactions on 
p.8 practice 

 

6 Balancing and 
Classifying Chemical 

Reactions  

-Check and go over classifying on p.8 
-Return p.10 practice and go over balancing.   
-Students classify p.9 and 10.  Go over after. 
-Start Balancing and Classifying Practice on p.13 

-p.8-10 Practices 
-Informal questioning and 
discussion 
-p.13 Practice 

-Finish p.13  

7 Predicting Products 
in Chemical 
Reactions 

Synthetic vs. Natural 
Resources 

 

-Check and go over p.13 
-Complete Predicting Products Practice p.14 
together as a class 
-Introduce Synthetic vs. Natural Resources 
Activity on p.15.  If time, assign partners/small 
groups and topics 

-p.13 Practice 
-p.14 Practice 
-p.15-16 Activity 
 

-Bring in tech. device 
for research in class 
tomorrow 

HS-PS1-2 
MS-PS1-3 

8 Synthetic vs. Natural 
Resources 

 

-Research for p.15-16 Activity -p.15-16 Activity 
 

-Study for balancing 
and classifying quiz 

MS-PS1-3 

9 Synthetic vs. Natural 
Resources 

 

-Create presentation for p.15-16 Activity  -p.15-16 Activity -Study for balancing 
and classifying quiz 

MS-PS1-3 
 

10 Balancing and 
Classifying Chemical 

Reactions 
Synthetic vs. Natural 

Resources 

-Balancing and Classifying Quiz 
-Group Presentations for Synthetic vs. Natural 
Resources Activity after 

-Balancing and Classifying Quiz 
-p.15-16 Activity 

 MS-PS1-3 
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Course:  Physical Science Honors 

Unit 9 Reactions 

Learning Objectives Determination of Evidence Standards Met 
Student will be able to… 
 

- Identify if a chemical reaction has occurred based on a description or visual representation. 
- Label and interpret chemical equations and their notation to explain what they tell you about a 

chemical reaction. 
- Balance chemical equations with regards to the Law of Conservation of Mass.  
- Given a written description of a reaction, determine the chemical equation. 
- List examples of chemical changes. 
- Explain the Law of Conservation of Mass and how it relates to the amount of reactants and products 

in a chemical reaction.  
- Differentiate between numbers that can be changed to balance a chemical reaction and numbers that 

cannot be changed. 
- Given a compound, determine the number of atoms of each element in it.  
- List examples of evidence that a chemical reaction has occurred. 
- Give an example of a natural resource that can be chemically changed to make a synthetic resource 

and describe its impact on society. 
- Classify chemical reactions based on an equation or a description.  
- Apply knowledge of chemical bonds and classification of reactions to predict the products that will 

result from a reaction. 
- Describe the characteristics of the five types of chemical reactions.  
- Given a scenario or description, determine if a reaction is giving off or absorbing energy, and in 

what form.  
- Given a scenario or description, determine what factors are impacting the rate of the reaction.  
- Describe, in detail, five factors that affect the rate of chemical reactions. 
- Identify substances as acids or bases, given a description, example, or picture. 
- Create a Venn Diagram to compare and contrast the properties of acids and bases.  Include 3 

examples of each. 
- Define neutralization, highlighting the two reactants always used and the two products always 

created. 
- Describe what the pH scale actually measures and its purpose. 
- Differentiate between the meaning of a high pH and a low pH. 
- Explain how litmus paper is used to measure pH. 
- Identify the type of radiation given a description, example, or picture.  
- Identify the type of nuclear reaction given a description, example, or picture. 
- Explain the difference between alpha, beta, and gamma radiation.  Include an example of each in 

your explanations.  
- Differentiate between the two types of nuclear reactions we discussed.  Include what is occurring, 

where these types of reactions occur, and whether or not they create radioactive waste. 
- Describe ways that nuclear chemistry can be used in the real world.  Include at least 3 benefits 

and at least 3 consequences of using it. 
 

The following assessments will 
provide evidence of student learning:  
 
Classwork/Labs:  
- Activity: Balancing Chemical 

Reactions with Candy 
- Practice: Balancing Equations #1 
- Practice: Balancing Equations #2 
- Practice: Balancing Equations #3 
- Practice: Balancing and 

Classifying 
- Practice: Predicting Products of 

Chemical Reactions 
- Activity: Synthetic vs. Natural 

Resources Research 
- Lab Investigation: Sweet Tea and 

Reaction Rate 
- Lab Stations: Reactions Review 
- Task Cards: Reactions Review 
- Lab Activity: Investigating pH 
- Research: A Look at Nuclear 

Weapons 
 

Homework:  
- Concepts 1-5 Study Guides  

 
Quizzes/Tests:  
- Balancing and Classifying Quiz 
- Unit 9 Reactions Test 
- Acids, Bases, and Nuclear Quiz 

 
Projects/Reports:  
- Optional: Formal Lab Report for 

Sweet Tea and Reaction Rate Lab 

Next 
Generation 
Science 
Standards by 
NSTA: 
 
MS-PS1-3 
MS-PS1-6 
HS-PS1-2 
HS-PS1-5 
HS-PS1-8 
 
 
 



4 engaging activities

Activity: Balancing chemical 
reactions with Candy Sample

Research Activity: 
Synthetic vs. natural 

resources Sample

Honors Activity: 
Investigating pH Sample

Honors Research 
Activity: A look at 

Nuclear Weapons Sample
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Plan: Below, jot down a plan.  Take notes as you research and be sure to include references for each source you 
utilize to gain information on your topic.  You should have at least 3 sources. 
 
 Topic:  
 
 
 
 Presentation method:  
 
 
 
 Research notes:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 References: 
 
 1.  
 
 
 2.  
 
 
 3. 
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Part 2: Analyze Research and Create Outline 
Read through your notes and decide, based on your research, what side you most support.  In the space 
provided below, create an outline of the letter you will write to the president.  Lay out how you will organize 
your thoughts.  Remember this is a letter, so you need some sort of introduction and conclusion with the meat of 
your points in the middle.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part 3: Persuasive Letter 

Type or neatly write out on lined paper your letter to the president.  Make sure your letter is written with a 
persuasive tone and that you use evidence from research to support your points.  Include your citations at the 
end of your letter to back up your claims.  You do not need to include citations for sources you do not reference.  
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Substances Prediction pH color 
pH  

(based on scale) 

Tap Water    

Hand soap    

Vinegar    

Lemon juice    

Soda    

Bleach    

Ammonia    

Orange juice    

Coffee    

Milk    

Drain cleaner    

Baking soda water    

 
1. Using your labeled pH scale from #4, which of the everyday items would be considered:  

a. Strong acids?  

b. Weak acids?  

c. Neutral?  

d. Weak bases?  

e. Strong bases? 

 
Part 3: Properties of Acids vs. Bases 
 

2. Look at the items you labeled as acids in #8.  What characteristics do they have in common?  
 
 
 

3. Look at the items you labeled as bases in #8.  What characteristics do they have in common? 
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Research: A Look at Nuclear Weapons 
Overview: You will be researching to gather information about the advantages and consequences of using 

nuclear weapons.  As you research, you will take notes of notable points, statistics, or arguments you find.  You 
must take notes on at least 3 sources that support the use of nuclear weapons and 3 sources that are against 

them so that you can get full views of both sides of this issue before you choose your stance.  After your 
research, you will write a persuasive letter to our president about your opinions on the use of nuclear weapons 
and whether or not you believe the government should provide federal funding for the development of nuclear 
weapons.  You must include evidence from your research to support your claims, and you must appropriately 

cite these sources at the end of your letter.   
 
Part 1: Research Evidence 

Use a device to find 3 sources that are for the use of nuclear weapons, and 3 sources that are against the use of 
nuclear weapons.  Read the articles and jot down notable points, statistics, or arguments you find.  Make these 
bulleted lists and summarize them in your own words now while you are making your notes.  After finding a 
source, make sure to go ahead and make your citation now so you have it for when you write your letter to the 
president later.  You can use a website like EasyBib.com to help you with your citation.  Make all citations 
using MLA format.    
 

Sources that are FOR Nuclear Weapons Sources that are AGAINST Nuclear Weapons 

Source 1 
Title:  

 

Notes:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Citation:  

 

Source 1 
Title:  

 

Notes:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Citation:  
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Lab Activity: Investigating pH 
 
Objective: To investigate different topics related to pH in order to have a better understanding of the pH scale and its 
connection to acids and bases.  
 
Part 1: Coloring the pH Scale 
 

1. Explain what pH is actually a measure of.  
 
 
 
 
 

2. Based on your answer to #1, what does a low pH indicate? What does a high pH indicate?  
 
 
 
 
 

3. Connect your answers from #1 and 2 to define what an acid and a base are, in terms of what pH measures. 
 
 
 
 
 

4. Refer to the pH scale on the board for reference.  Use colored pencils to color your pH scale below as similarly as 
possible.  This will be used for reference throughout the rest of this lab. 
 
 

 
 
 

5. Label your pH scale above with the following:  
a. Strong acids 
b. Strong bases 
c. Weak acids 
d. Weak bases 
e. Neutral 

 
Part 2: Measuring pH with Litmus Paper 
 

6. Litmus paper is a tool used for measuring pH.  The color of the paper indicates whether the substance is acidic or 
basic.  What color indicates acid?  What color indicates base? 
 
 

7. Use the litmus paper provided to measure the pH of the everyday items in the table on the next page.  Before 
starting, predict whether you think each item is an acid, base or neutral. In the next column, shade in the color that 
most closely matches the color on your litmus paper after you test each item.  In the last column, indicate which 
number on the pH scale you believe corresponds to the item by referring to the scale you colored in #4 above. 
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Activity: Synthetic vs. Natural Resources Research 
 
Overview: We live in a society that has a growing weariness of anything made with “chemicals”.  In reality, chemicals 
are all around us!  Anyone drink dihydrogen monoxide today?  The real fear that people have is not of chemicals, but is of 
synthetic resources.  Synthetic resources are made from natural resources that have undergone chemical changes to create 
new substances.  Many people prefer natural resources, meaning those that exist innately in the environment without 
human manipulation.  Most of our world, however, runs on manmade synthetic resources.  So how are synthetic materials 
different from natural ones?  Are they really bad for us, or do they actually help us? 
 
Task: Your goal will be to research one of the topics below about synthetic and natural resources and communicate to the 
class your findings.  Your topic doesn’t have to be limited to the ones below, but it does need to be approved by the 
teacher.  Your presentation doesn’t need to be fancy, but it should be visually appealing and clearly represent what you 
learn from your research. 

• Natural vs. Synthetic sugar (Ex. Splenda) 
• Natural vs. Synthetic diamonds 
• Natural vs. Synthetic antibiotics (Penicillin vs. Amoxicillin) 
• Natural vs. Synthetic fuels 
• Everyday synthetic materials (Plastic bags, plastic bottles, spandex, Styrofoam, polyester, disposable diapers) 
• Synthetic medicines (Taxol, Cortisone, Aspirin, Chloroquine) vs. Natural remedies 

 
Requirements:  

¨ Similarities and differences between natural and synthetic, related to your topic  
¨ Where the natural resource can be found in the environment 
¨ Natural resources that are used to make the synthetic resource  
¨ Brief overview of the chemical processes used to make the synthetic resource  
¨ Negative impacts of using a synthetic product vs. a natural product on society 
¨ Positive impacts of using a synthetic product vs. a natural product on society 
¨ Formal citations of at least 3 references are included 
¨ Colorful, organized, and visually appealing 
¨ Overall presentation demonstrates clarity and accuracy  

 
Rubric:  

 Excellent Satisfactory Needs Improvement Unacceptable 

 
Content 

(20) 

All content listed under 
requirements is included. 

(20) 

Most content listed under 
requirements is included. 

(19-14) 

Some content listed under 
requirements is included. 

(13-6) 

Very little content listed 
under requirements is 

included.  (5-0) 

 
Appearance 

(10) 

Appearance is neat, content 
is typed or neatly written, 

and the content is 
organized.  (10) 

Appearance is mostly neat, 
content is typed or neatly 

written and is organized.  (9-
7) 

Writing is hard to read 
and/or the project is not 

neatly done. (6-3) 

Appears hastily made. 
The content is not neat or 

organized.  (2-0) 

 
References 

(10) 

At least 3 references for 
research are included in 
correct formal citation 

format. (10) 

At least 2 references for 
research are included in 
correct formal citation 

format. (9-7) 

3 references are included, 
but not in correct formal 

citation format. (6-3) 

Less than 3 sources are 
cited in any format. (2-0) 

 
 

Overall 
(10) 

Overall work is colorful, 
visually appealing, 

organized, and accurate. 
Work stands out from the 

rest and shows evidence of 
extra effort. (10)   

Overall work is mostly 
colorful, visually appealing, 
organized, and accurate. and 

shows evidence of good 
effort. (9-7) 

Overall work is somewhat 
colorful, visually 

appealing, organized, and 
accurate.  More effort 

needed. (6-3) 

Overall work is not 
colorful, visually 

appealing, organized, and 
accurate.  Lack of effort 

is evident. (2-0) 
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Part 3: In a chemical change, a chemical reaction occurs.  Reactants, or ingredients, are chemically changed 
into new substances, called products.  However, when this occurs no matter can be lost, according to the Law 
of Conservation of Mass.  The equation you analyzed in part 2 would be impossible, as is.  Because of this, it is 
important to understand how to balance chemical reactions so that matter does not appear “lost”.  We will use 
candy to visually represent atoms of an element in order to help us learn how to balance chemical equations. 
 

1. Pour out your candy onto your desk.  Separate individual candies by color. 
2. Below, assign a candy color to each element by placing it in the box.   

 
3. Using the colors you assigned, place 1 piece of candy per atom in the boxes below the equation. 

 
4. Use the chart to the right to tally how many you have of each element, 

as you did in part 2.  Is the equation balanced, as is?    
 

5. Place a coefficient in front of one of the substances in #14.  Change 
the number of candies in the box, based on this coefficient.  Now 
reflect this change in candies in your chart to the right.  
 

6. Is the equation balanced now?  If not, what is off?  List it below.  
What do you need to do to make it balanced? 
 
 
 
 
 
 

7. Continue inserting coefficients and reflecting that change with your number of candies.  Then keep track 
of the totals in your chart until your equation is balanced. Write below, in words, how the balanced 
equation now reads. 
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Activity: Balancing Chemical Reactions with Candy 
 
Objective: To determine how to balance chemical reactions by reviewing chemical formulas and equation notation as 
well as using candy to visually represent atoms of an element while balancing. 
 
Part 1: A chemical formula is used to represent the number of atoms of an element that make up a compound.  Symbols 
are used to denote the elements and subscripts are used to denote how many of each element are needed to form the 
compound.  Use this information to answer the questions below. 
 

1. Write the chemical formula for carbon dioxide.       
 

2. How many atoms of carbon are in the compound above?   How many atoms of oxygen?    
 

3. If you change the “2” subscript to a “1”, is it still carbon dioxide?  Explain.  
 
 
 
 

4. A coefficient is a number that goes in front of a compound to represent how many of the compound are needed.  It 
distributes, like in math, to each element in a compound.  Write a 3 in front of carbon dioxide      
 

5. How many atoms of carbon are above?    How many atoms of oxygen?    
 

6. Does the coefficient change the identity of a compound?     .  What does it change? 
 
 
 
 
Part 2: A chemical equation is used almost like a recipe for a chemical reaction.  It shows what ingredients must be 
added together to get your final result.  Label the parts of a chemical equation below.  Then answer the questions. 

KI(aq) + Cl2(g) à KCl(aq) + I2(g) 

 
 

7. What does the + represent in the equation?           
 

8. What does the à represent in the equation?           
 

9. What do the small letters in parentheses represent?          
 

10. (aq) stands for aqueous.  What does that mean?           
 

11. In the chart to the right, tally how many of each element are on the reactant 
side vs. the product side of the equation.  Is this equation “balanced”, meaning 
there is the same number of each element on each side? 
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1 inquiry-based lab investigation
(Materials needed are listed below for each)

Lab investigation: Sweet Tea and 
Reaction Rate Sample
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Lab Investigation: Sweet Tea and Reaction Rate 
 

 

� It’s Not Rocket Science  

Name(s):          

Observation: Let’s be real – there is nothing worse than unsweet tea – am I right?  When you sit down at a 
restaurant and are dying for your thirst to be quenched with that delicious sugary goodness, the last thing you 
want to have to do is add your own sugar.  So what’s the fastest way to make your sugar dissolve in the tea so 
you can enjoy it sooner?? Consider the factors that affect the rate of reactions as you go forward with this 
scientific investigation.   
 
Introduction: A reaction rate is the time that it takes for the reactants to be changed into products.  Reaction 
rates can be affected by several factors which include the following: nature of reactants, surface area, 
concentration, temperature, pressure, and the presence of a catalyst or inhibitor.  Whether a reaction rate will 
increase or decrease depends on the rate that the molecules involved effectively collide to result in a reaction, 
according to the kinetic molecular theory.  In this laboratory exercise, you will investigate three of the factors 
that affect the rate of a reaction – temperature, concentration, and surface area. 
 
Guiding Question: How does sweetening tea demonstrate the factors that affect chemical reaction rates? 
 
Purpose: To determine how temperature, concentration, and surface area affect the rate of chemical reactions. 
 
Hypotheses:  

1.  Write a prediction about the relationship between temperature and reaction rate.  

                

2.  Write a prediction about the relationship between concentration and reaction rate.  

                

3.  Write a prediction about the relationship between surface area and reaction rate.  

                

4.  Write a prediction about which factor you think will most affect reaction rate.  

                

5.  Write a prediction about which factor you think will least affect reaction rate.  

                
 
Materials:  
 
 
 

Sweet Tea Lab: An Investigation of Reaction Rate  

•  Teas 1, 2 and 3  
•  250 mL beakers 
•  Sugar cubes 
•  Granulated sugar 
•  Stirring Rods 
•  Hot plate 
•  Digital Scale 
!

•  Weigh boat 
•  Scoopula (or spoon) 
•  Stopwatch/Timer 
•  Beaker Tongs 
•  Hot pad 
•  Safety goggles  
•  Lab apron (optional) 
!
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Procedures: 

1. Go to first station, assigned by teacher.
2. Complete the directions at each station.  Do not rotate stations until teacher gives permission.
3. Before rotating stations, make sure to clean up ALL materials and rinse EVERY beaker and tool with soap 

and water.  Wipe down counters.  There should be NO STICKINESS when you leave the station.  
4. After completing each station, add group data to the class data table posted by teacher. 
5. Once every group has finished, record class data in last columns of Data Tables 1-3.  
6. Calculate the average time it took to for each factor and record.  Use these averages to make a graph, 

answer analysis questions, and write a conclusion. 

Station 1: Investigate the effect of temperature on the rate of the reaction.  

1. Put on safety goggles and lab apron.
2. Pour 150 mL of Tea 1 (normal concentration, cold tea) into a beaker. 
3. Turn hot plate on medium-high heat.  Heat beaker on the hot plate until it boils. 
4. Once boiling, use beaker tongs to remove from heat and place on a hot pad. 
5. Drop 1 sugar cube into the beaker and stir with a stirring rod.  
6. Using the stopwatch, time how long it takes the sugar cube to dissolve in the hot tea, while one group 

member is consistently stirring it.  Record time in Data Table 1.
7. Measure 150 mL of Tea 1 (normal concentration, cold tea) into a different beaker.  
8. Drop 1 cube of sugar into the beaker and stir with a stirring rod.  
9. Use the stopwatch to time how long it takes the sugar cube to completely dissolve in the cold tea, while 

one member is consistently stirring it.  Record time in Data Table 1.

Station 2: Investigate the effect of concentration on the rate of the reaction.  

1. Pour 150 mL of Tea 2 (normal concentration, room temperature tea) into a beaker.  
2. Drop 1 cube of sugar into the beaker and stir with a stirring rod.  
3. Use the stopwatch to measure the time it takes to dissolve 1 sugar cube in the tea.  Again, consistently stir 

with stirring rod to assist in the dissolving.  Record time in Data Table 2. 
4. Pour 150 mL of Tea 3 (high concentration, room temperature tea) in another beaker.  
5. Drop 1 cube of sugar into the beaker and stir with a stirring rod.
6. Use the stopwatch to measure the time it takes to dissolve 1 sugar cube in the tea.  Remember to 

consistently stir with a stirring rod to assist in the dissolving.  Record time in Data Table 2.

Station 3: Investigate the effect of surface area on the rate of reaction.

1. Pour 150 mL of Tea 2 (normal concentration, room temperature tea) into a beaker.  
2. Place 1 cube of sugar on a weigh boat and find the mass. 
3. Remove the sugar cube and add granulated sugar to the weigh boat until you have the same mass as the 

sugar cube. 
4. Pour granulated sugar into beaker from step 1 
5. Use the stopwatch to measure the time it takes to dissolve the granulated sugar in the tea.  Remember to 

consistently stir with a stirring rod to assist in the dissolving. Record time in Data Table 3. 
6. Pour 150 mL of Tea 2 (normal concentration, room temperature tea) into another beaker. 
7. Use the stopwatch to measure the time it takes to dissolve the cube of sugar in the tea.  Remember to 

consistently stir with a stirring rod to assist in the dissolving. Record time in Data Table 3. 
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Data:  
 
Data Table 1: Hot Tea vs. Cold Tea – The Effect of Temperature on the Rate of a Reaction 
 
 
 
 
 
 
 
 
 
 
 
 
Data Table 2: Less Concentrated Tea vs. More Concentrated Tea – The Effect of Concentration on the Rate of 
a Reaction 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data Table 3: Granulated Sugar vs. Sugar Cubes – The Effect of Surface Area on the Rate of a Reaction 
 
 
 
 
 
 
 
 
 
 
 
 
Graphs: On the following piece of graph paper create 3 graphs to compare class averages for each reaction rate 
factor.  Be sure to have appropriate titles, labeled axes, and keys, as needed.  Use a ruler to make straight lines 
and make sure your scales go up by even increments.  Use the graph(s) you make to answer the analysis 
questions and write a conclusion. 

Group 
1 

Group 
2 

Group 
3 

Group 
4 

Group 
5 

Group 
6 

Group 
7 

Group 
8 

Group 
9 

Group 
10 

Class 
Avg. 

Time for 
Hot Tea 

(s) 

Time for 
Cold Tea 

(s) 

Group 
1 

Group 
2 

Group 
3 

Group 
4 

Group 
5 

Group 
6 

Group 
7 

Group 
8 

Group 
9 

Group 
10 

Class 
Avg. 

Time for 
Less Conc. 

Tea (s) 

Time for 
More 

Conc. Tea 
(s) 

Group 
1 

Group 
2 

Group 
3 

Group 
4 

Group 
5 

Group 
6 

Group 
7 

Group 
8 

Group 
9 

Group 
10 

Class 
Avg. 

Time for 
Gran. 

Sugar (s) 

Time for 
Cubed 

Sugar (s) 
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Analysis:  
 
1. List the independent variable and dependent variable for the lab. 

                

                

                

                
 
2. List two constants/controlled variables for each part of the lab.   You should have 6 total! 

                

                

                

                

                
 
3. Refer to your graphs and explain what each one shows you. 

                

                

                

                

                
 
4.  Did any of the factors affect the rate of the reaction more than others? (Hint: assess the difference in time for 
each part in order to answer this question.) 

                

                

                

                

                
 
5.  List three potential sources for error in your data that may have affected the accuracy of the class averages.  
Include three specific ways to prevent these errors in the future.  

                

                

                

                

                

Materials Needed:
• Teas 1, 2, and 3 (directions 

for how to make or what to 
buy included)

• Cooler or mini fridge to 
keep Tea 1 cold 

• 250mL-400mL beakers
• Safety goggles
• Hot plates
• Hot pads
• Beaker tongs
• Stirring rods
• Sugar cubes 
• Granulated sugar
• Digital scale
• Weigh boat
• Scoopula (or spoon)
• Stopwatches

©	It’s	Not	Rocket	Science	© It’s Not Rocket Science 

Sample set-up 

of Station 1: 

Hot vs. Cold

Sample set-up 

of Station 2: 

Low Conc. Vs. 

High Conc.

Sample set-up of 

Station 3: Gran. Sugar 

(high surface area) vs. 

Sugar Cube (low surface 

area)

Station 1

The effect of 
temperature 
on the rate of 

a reaction
Hot Tea Vs. Cold Tea
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Lab signs and set 
up support 

included for easy 
implementation
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1 Lab Station Activity
1 set of 30 task cards

Reactions Review Lab Stations sample
(4 stations total)

Reactions Review Task cards sample
(30 cards total)
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Lab Stations: Reactions Review 
Travel to each station in the room and write your answers to the questions at each station in the space provided below. 

Station 1: Balancing and Classifying 

1.                                                                            2. 
 
3.                                                                           4. 
 
5.                                                                           6. 
 
7.                                                                           8. 
 
9.  
 
 
10.  
 
 
 

Station 2: Multiple Choice and More 

11.                                       12.                                     13.                                     14.   

15.                                      16.                                     17.                                     18.   

19.  
 
20.  
 
21.  
 
22.  
 
23.  
 
24.  
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Station 3: Endothermic and Exothermic Mini-Lab 
 
Before beginning, create the following data table on your answer sheet:  
 
Mass of CaCl2                                                       

g 
Mass of NH4NO3                                                       

g 

Initial Temperature, Ti  
(before CaCl2 was added) 

                                               
                                                     

oC 

Initial Temperature, Ti 
(before NH4NO3 was added) 

                                               
                                                     

oC 

Final Temperature, Tf  
(after CaCl2 was added) 

 
                                                     

oC 

Final Temperature, Tf  
(after NH4NO3 was added) 

 
                                                     

oC 

Temperature Change 
Tf - Ti 

                                                                                

oC 
Temperature Change 
Tf - Ti 

                                                                                

oC 

 
Materials:   

• Calcium chloride 
• Ammonium nitrate 
• 250-500 mL Beaker 
• Thermometer 
• Stirring rod 

• Digital scale 
• Scoopula (or spoon) 
• 100 mL graduated cylinder 
• Weigh boat or filter paper 

 
Procedures:  

1. Using a graduated cylinder, measure 100 mL of water and pour in a beaker. 
2. Use a thermometer to measure the initial temperature of water.  Record in data 

table. 
3. Place a weigh boat or filter paper on a digital scale to protect it. Scoop out 

approximately 5 grams of calcium chloride or ammonium nitrate.  Record exact 
amount in data table. 

4. Add the calcium chloride or ammonium nitrate you just measured to the beaker.  Stir 
the solution until it is mostly dissolved.  

5. Place the thermometer in the water. Wait at least 30 seconds, then measure the 
new temperature of the solution. Record in data table. 

6. Pour out the contents of the beaker and rinse thoroughly. Then repeat steps 1-5 
using the chemical you didn’t use initially. 

 
 
If time after cleaning up your beaker the 2nd time, calculate the temperature changes and 
record in data table. If you run out of time, you can do this at station 4. 
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Station 1: Balancing and Classifying 
Use the whiteboard markers provided to balance and classify each equation below.  Make 

sure to place your final answers on your answer sheet, and erase all markings at this 
station before moving on.  You can simply write the coefficients (in order) on the answer 

sheet with the classification, if you do not wish to write the entire equation out.  

For Example: for 2H2 + O2 à 2H2O write “2, 1, 2, synthesis” on answer sheet 

 

1. ____ PbF
2 
+ ____ H

2
SO

4 
à ____ PbSO

4 
+ ____ HF  

 
2. ____ CH

4 
+ ____ Br

2 
à ____ CBr

4 
+ ____ H

2 
 

 
3. ____ SiH

4 
+ ____ LiOH à ____ Si(OH)

4 
+ ____ LiH  

 
4. ____ K

3
N + ____ MgBr

2 
à ____ Mg

3
N

2 
+ ____ KBr  

 
5. ____ NaCN + ____ CuCO

3 
à ____ Na

2
CO

3 
+ ____ Cu(CN)

2 
 

 
6. ____ Al(OH)

3 
+ ____ Cs à ____ CsOH + ____ Al  

 
7. ____ S

8 
+ ____ H

2 
à ____ H

2
S  

 
8. ____  Pb(NO

3
)
2 
+ ____ HF à ____ HNO

3 
+ ____ PbF

2 
 

 
 

Flip Over for #9 and #10  
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Task Cards: Reactions Review 
Travel to each card in the room and write your answers to the question below.  You do not have to go in order, just make 

sure you get to every card, and write your answers in the appropriate box. 
 

# 1 # 2 # 3 

# 4 # 5 # 6 

# 7 # 8 # 9 

# 10 # 11 # 12 

# 13 # 14 # 15 

Balance

Cl2 + NaBr à NaCl + Br2

# 1 Classify

4Na + O2 à 2Na2O

# 2

Interpret# 3 Balance# 4

© It‘s Not Rocket Science 2017

Determine the 
number of atoms in 

each element in 
2H2SO4.

NaClO3 à NaCl + O2

Classify# 9 Balance# 10

Interpret# 11 Complete# 12

Complete and balance the 
following combustion 

reaction:

C3H8 + O2 à

Al + Fe3N2 à AlN + Fe
Which type of 

reaction always has 
oxygen as a 

reactant?
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Determine the 
number of atoms in 

each element in 
3Al(OH)3.
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Conc. 1 Notes Sample

Conc. 2 Notes Sample

Conc. 3 Notes Sample
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5 Powerpoints of Notes
58 slides - all with editable text

Embedded examples with answers included
Fully animated presentations in slideshow mode

Teaching Tips included in notes section



Honors Conc. 4 Notes 
Sample

Honors Conc. 5 Notes 
Sample

© It’s Not Rocket Science 

5 Powerpoints of Notes
58 slides - all with editable text

Embedded examples with answers included
Fully animated presentations in slideshow mode

Teaching Tips included in notes section



First page of packet splits the unit into 3 concepts: Balancing 
Reactions, Classifying Reactions, and Energy in Reactions. The Honors 
packet has two additional concepts on the second page of packet: 

Acids and Bases, and Nuclear Chemistry. Each concept is broken 
down into objectives, vocabulary, and practice that students will use 

to create study guides from. 
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Unit Topic: Reactions Honors 
  

Essential Question: How do compounds change form in chemical reactions without losing energy or matter? 
 

 
 

Concept 1: 
Balancing Reactions 

 
Objectives:  
Identify if a chemical reaction has occurred based on a 
description or visual representation. 
 
Label and interpret chemical equations and their notation 
to explain what they tell you about a chemical reaction. 
 
Balance chemical equations with regards to the Law of 
Conservation of Mass.  
 
Given a written description of a reaction, determine the 
chemical equation. 
 
Vocabulary:  
Chemical reaction 
Reactants 
Products 
Aqueous 
 
Practice:  
1. List three examples of chemical changes. 

 
2. Explain the Law of Conservation of Mass and how it 

relates to the amount of reactants and products in a 
chemical reaction.  
 

3. What numbers can be changed to balance a chemical 
reaction?  What numbers cannot be changed? 
 

4. List the number of atoms of each element in the 
compounds below:  
a. Ca3(PO4)2 
b. 2Mg(OH)2 
c. 6NaCl 
d. 2CO2 

 
5. Balance the following reactions: 

a. AlBr3 + K2SO4 à KBr + Al2(SO4)3 
b. Al + O2 à Al2O3 
c. LiCl + Br2 à LiBr + Cl2 
d. NF3 à N2 + F2 
e. C4H10 + O2 à CO2 + H2O 
f. Pb(OH)2 + HCl à H2O + PbCl2 
 

6. List examples of evidence that a chemical reaction 
has occurred. 
 

7. Give an example of a synthetic resource that can be 
chemically changed to make a new resource and 
describe its impact on society. 

Concept 2: 
Classifying Reactions 

 
Objectives:  
Classify chemical reactions based on 
an equation or a description.  
 
Apply knowledge of chemical bonds 
and classification of reactions to 
predict the products that will result 
from a reaction. 
 
Vocabulary:  
Precipitate  
 
Practice:  
8. Describe the characteristics of the 

five types of chemical reactions.  
 

9. Classify the reactions from #5.  
 

10. Write out each chemical reaction 
described below.  Then balance 
and classify.  
a. Solid sulfur reacts with solid 

iron to form solid iron (III) 
sulfide.  

b. Hydrogen gas (H2) and iron 
(III) oxide powder react to 
form liquid water and solid 
iron powder.  

c. C3H8 is burned.  
 

11. Complete each chemical equation 
below, based on the reaction’s 
classification.  Then balance, as 
needed.  
a. Synthesis: Mg + P à 
b. Single: GaF3 + Cs à 
c. Double: Na3PO4 + CaCl2 à 
d. Combustion: C6H12O6 + O2 à 

 

Concept 3: 
Energy in Reactions	

 
Objectives:  
Given a scenario or 
description, determine if a 
reaction is giving off or 
absorbing energy, and in what 
form.  
 
Given a scenario or 
description, determine what 
factors are impacting the rate 
of the reaction.  
 
Vocabulary:  
Exergonic  
Exothermic 
Endergonic 
Endothermic 
Reaction rate 
 
Practice:  
12. Describe, in detail, five 

factors that affect the 
rate of chemical 
reactions. 
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Concept 4: 
Acids and Bases 

 
Objectives:  
Identify substances as acids or bases, given a description, 
example, or picture. 
 
Vocabulary:  
Acids 
Bases 
Electrolytes 
pH 
 
Practice:  
1. Create a Venn Diagram to compare and contrast the 

properties of acids and bases.  Include 3 examples of each. 
 

2. Define neutralization, highlighting the two reactants always 
used and the two products always created. 
 

3. Describe what the pH scale actually measures and its 
purpose.   
 

4. Differentiate between the meaning of a high pH and a low 
pH. 
 

5. Explain how litmus paper is used to measure pH. 

Concept 5: 
Nuclear Chemistry 

 
Objectives:  
Identify the type of radiation given a description, example, or 
picture.  
 
Identify the type of nuclear reaction given a description, example, 
or picture. 
 
Vocabulary:  
Nucleus 
Nuclear chemistry 
Radioactivity 
Radiation 
Radioactive/nuclear decay  
 
Practice:  
6. Explain the difference between alpha, beta, and gamma 

radiation.  Include an example of each in your explanations.  
 

7. Differentiate between the two types of nuclear reactions we 
discussed.  Include what is occurring, where these types of 
reactions occur, and whether or not they create radioactive 
waste. 
 

8. Describe ways that nuclear chemistry can be used in the real 
world.  Include at least 3 benefits and at least 3 consequences 
of using it. 
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Two Packets, CP (28 pages) and 
Honors (40 pages), with all student 

handouts for the entire unit



Sample: Concept 1 Notes CP (Cornell Notes Outline)
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Concept 1 Notes: Balancing Reactions 
Questions/Vocabulary 

 
    Physical vs. Chemical Changes  
 
     
 
 
 
 
 
 
 
 
 
 

Representing Reactions  
  
    Chemical reactions are represented by      . 
 
       2Na(s) + Cl2(g) à 2NaCl(s) 
      
 

Reactants 
 
 
Products 
 
 
à  
 
 
Coefficient 
 
 
 
 
 
 
+ 
 
 
(s) 
 
(l) 
 
(g) 
 
(aq) 
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    Balancing Equations 
 
 
 
     Law of Conservation of Mass      
 
      
 
 
     Steps to Balance Equations: 
     
      1.  
 
 
 
 
      2.  
 
 
 
 
      3.  
 
 
 
 
      4.  
 
 
 
 
      5.   

 
 
 
 
 

Example #1 
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Example #2: Aqueous sodium hydroxide and aqueous calcium 
bromide react to produce solid calcium hydroxide and aqueous 
sodium bromide.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Evidence of a Chemical Change 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 Explain what a chemical equation tells you about a reaction by interpreting 
Summary Concept 1  the following example: 2H2(g) + O2(g) à H2O(l) 
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Along with practice, lab station answer sheets, and lab 
investigation handouts, each packet also includes 
Cornell note outlines that go along with each 

PowerPoint. 

Cornell Notes leave a margin for students to highlight terms and write questions 
as they go back and study their notes.  Cornell Notes also leave room at the end 
of notes for students to summarize what they learned.  The CP summary sections 

have questions to help them summarize. 
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Practice: Balancing Equations #1 
Show all work on a separate sheet of paper.  Place coefficient final answers in the blanks provided.  You can leave 

coefficients of “1” blank. 

1. ____H2 + ____O2 à ____H2O  

2. ____H3PO4 + ____KOH à ____K3PO4 + ____H2O 

3. ____K + ____B2O3 à ____K2O + ____B 

4. ____HCl + ____NaOH à ____NaCl + ____H2O 

5. ____Na + ____NaNO3 à ____Na2O + ____N2 

6. ____C + ____S8 à ____CS2 

7. ____Na + ____O2 à ____Na2O2 

8. ____N2 + ____O2 à ____N2O5 

9. ____H3PO4 + ____Mg(OH)2 à ____Mg3(PO4)2 + ____H2O 

10. ____NaOH + ____H2CO3 à ____Na2CO3 + ____H2O 

11. ____KOH + ____HBr à ____KBr + ____H2O 

12. ____H2 + ____O2 à ____H2O2 

13. ____Na + ____O2 à ____Na2O 

14. ____Al(OH)3 + ____H2CO3 à ____Al2(CO3)3 + ____H2O 

15. ____Al + ____S8 à ____Al2S3 

16. ____Cs + ____N2 à ____Cs3N 

17. ____Mg + ____Cl2 à ____MgCl2 

18. ____Rb + ____RbNO3 à ____Rb2O + ____N2 

19. ____C6H6 +____ O2 à ____CO2 + ____H2O 

20. ____N2 + ____H2 => ____NH3 
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Practice: Balancing Equations #2 
Show all work on a separate sheet of paper.  Place coefficient final answers in the blanks provided.  You can leave 

coefficients of “1” blank.  For #14 and 15, you must write out the equation for the reaction first. 

1.  ____ N2 + ____ H2 à ____ NH3 

2.  ____ KClO3 à ____ KCl + ____ O2 

3.  ____ NaCl + ____ F2 à ____ NaF + ____ Cl2 

4.  ____ H2 + ____ O2 à ____ H2O 

5.  ____ Pb(OH)2 + ____ HCl à ____ H2O + ____ PbCl2 

6.  ____ AlBr3 + ____ K2SO4 à ____ KBr + ____ Al2(SO4)3 

7.  ____ CH4 + ____ O2 à ____ CO2 + ____ H2O 

8.  ____ C3H8 + ____ O2 à ____ CO2 + ____ H2O 

9.  ____ FeCl3 + ____ NaOH à ____ Fe(OH)3 + ____NaCl 

10.  ____ P + ____O2 à ____P2O5 

11.   ____ CO2 + ____ H2O à ____ C6H12O6 + ____O2 

12.  ____ S8 + ____O2 à ____ SO3 

13.  ____ Mn + ____ HI à ____ H2 + ____ MnI3 

14.  When crystallized C6H12O6 is burned in oxygen gas (O2), carbon dioxide and water vapor are formed. 

 

 
15.  If a copper coil is placed into a solution of dissolved silver (I) nitrate, silver crystals will form.  Also, 
aqueous copper (I) nitrate is made. 
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Practice: Balancing and Classifying 
Show all work for balancing on a separate sheet of paper.  Place coefficient final answers in the blanks provided.  You 

can leave coefficients of “1” blank.  In the space to the right of each equation, classify the type of reaction. 

1. ____ AlBr3 + ____ K à ____ KBr + ____ Al          

2. ____ FeO + ____ PdF2 à ____ FeF2 + ____ PdO         

3. ____ P4 + ____ Br2 à____ PBr3            

4. ____ LiCl + ____ Br2 à____ LiBr + ____ Cl2          

5. ____ PbBr2 + ____ HCl à ____ HBr + ____ PbCl2         

6. ____ CoBr3 + ____ CaSO4 à____ CaBr2 + ____ Co2(SO4)3        

7. ____ Na3P + ____ CaF2 à____ NaF + ____ Ca3P2         

8. ____ Mn + ____ HI à____ H2 + ____ MnI3          

9. ____ Li3PO4 + ____ NaBr à____ Na3PO4 + ____ LiBr        

10. ____ CaF2 + ____ Li2SO4 à____ CaSO4 + ____ LiF         

11. ____ HBr + ____ Mg(OH)2 à____ MgBr2 + ____ H2O        

12. ____ LiNO3 + ____ CaBr2 à____ Ca(NO3)2 + ____ LiBr        

13. ____ AgNO3 + ____ Li à____ LiNO3 + ____ Ag         

14. ____ Si(OH)4 + ____ NaBr à____ SiBr4 + ____ NaOH        

15. ____ NaCN + ____ CuCO3 à____ Na2CO3 + ____ Cu(CN)2      
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Practice: Predicting Products of Chemical Reactions 
Use your knowledge of the types of chemical reactions and of bond formation in compounds to complete each reaction 

below.  After, balance the equation, if needed.  Show all work for balancing on a separate sheet of paper.  Place 
coefficient final answers in the blanks provided.  You can leave coefficients of “1” blank.  

 

Part 1: Synthesis reactions 
 
1. ____ Na  + ____ O2 à  
 
2. ____ Mg  + ____ F2 à  
 
3. ____ Na  + ____ Cl2 à  
 
4. ____ Al  + ____ S à  
 
5. ____ Ca  + ____ P à  
 
Part 2: Decomposition reactions (Hint: Oxygen is always O2 on its own, and metals tend to stand alone.) 
 
6. ____ HgO à  
 
7. ____ Al2O3 à  
 
Part 3: Single replacement reactions (Hint: Like elements always switch!) 
 
8. ____ Al  + ____ NiSO4 à  
 
9. ____ F2  + ____ NaCl à   
 
Part 4: Double replacement reactions 
 
10. ____ KOH  + ____ NaCl à  
 
11. ____ BaCl2  + ____ Na3PO4 à  
 
12. ____ AgNO3  + ____ CaCl2 à  
 
Part 5: Combustion reactions 
 
13. ____ CH4 + ____ O2 à  
 
14. ____ C2H2  + ____ O2 à  
 
15. ____ C7H16  + ____ O2 à  
 

Packet also includes…
5 pages of practice sheets covering: balancing and 

classifying reactions, and predicting products in reactions

Balancing 
Equations 
practice #1

Balancing 
equations 
Practice #2

Balancing and 
Classifying 

practice

Predicting 
Products 
Practice
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Includes access to Paperless Digital 
versions of the student packets that can be 
used in Google Drive™ or Microsoft OneDrive™

Perfect for teachers in 1:1 classrooms, looking to integrate more 
educational technology, or go PAPERLESS!  Get all of the same content, 
organization, and ease of the paper packets, without all of the copies!
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NGSS Alignment Overview 

A helpful resource for teachers using the Next Generation Science 
Standards* that shows alignment of the unit to Next Gen standards, 

science and engineering practices, and crosscutting concepts. 

Document also includes a list of suggested introductory 
phenomena.  Tips for transitioning to NGSS can be found on my 

blog here.  Tips for using phenomena can be found here. 

*Note: NGSS is a registered trademark of Achieve. Neither Achieve nor the lead states and
partners that developed the Next Generation Science Standards were involved in the

production of this product, and do not endorse it

https://www.itsnotrocketscienceclassroom.com/2018/05/transitioning-to-next-generation.html
https://www.itsnotrocketscienceclassroom.com/2018/05/using-phenomena-to-teach-ngss.html


	 © It’s Not Rocket Science 2017 	

8.     Fe3O4   +     H2  à     Fe   +     H2O           
 
 
 
 
 
 
 
 
 
9.     P   +     O2 à     P2O5            
 
 
 
 
 
 
 
 
 
10.      NaCl   +     H2O à     HCl   +     NaOH         
 
 
 
 
 
 
 
 
 
 
Bonus: Aqueous Silver (I) Chloride reacts with solid Copper to produce solid Silver and aqueous Copper (II) 
chloride.   
 a. Write out the chemical reaction with appropriate symbols (2 pts) 
 b. Balance if necessary (2 pts) 
 c. Classify the reaction. (1 pt) 
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____ 25. To balance a chemical equation, it may be necessary to adjust the    
 A. coefficients  B. subscripts  C. superscripts  D. formulas of the compounds 
 
 
Part 2 Balancing and Classifying: Balance and classify the following chemical reactions.  Write your classification in 
the blank to the right.   (4 pts each, unless otherwise indicated, 41 pts total) 
 
26. ____LiCl   + ____Br2 à ____LiBr + ____Cl2          
 
 
 
 
 
 
27.  ____KClO3 à ____KCl + ____O2             
 
 
 
 
 
 
28.  ____N2 + ____O2 à ____N2O5            
 
 
 
 
 
 
29.  ____C3H8  + ____O2  à ____CO2 + ____H2O          
 
 
 
 
 
 
30.  ____Ca(OH)2 + ____H3PO4 à ____Ca3(PO4)2 + ____H2O        
 
 
 
 
 
 
31.  Write the chemical equation for the following reaction.  Then balance and classify.  (9 pts) 
 

Aqueous potassium hydroxide reacts with aqueous copper (II) sulfate to make aqueous copper (II) hydroxide 
and solid potassium sulfate. 
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Name:        
Balancing and Classifying Reactions Quiz CP 

Part 1 Multiple Choice: Write the answer that best answers the question in the blank. (2 pts each) 
 
____    1. The law of Conservation of Mass states 

A. Mass never stays constant 
B. Mass is always added during a chemical change 
C. Mass is always lost during a chemical change 
D. Mass is not lost or created during a chemical change 
 

____ 2. The equation H2 + O2 à H2O is unbalanced.  When balanced, what is the correct coefficient for O2? 
 A.  1   B. 2   C. 3   D. 4 
 
____ 3. Which statement is true regarding the chemical equation below? 

2CH4 + 4O2 à CO2 + 4H2O 
 A. The equation is balanced. 
  B. The 4 in front of the oxygen on the product side needs to be a 6 in order to be balanced. 
  C. The 2 in front of methane, CH4, needs to be changed to a 3 in order to be balanced. 
  D. The carbon dioxide on the product side needs a 2 in front of it in order for it to be balanced. 
 
____ 4.  Classify the chemical reaction below.  

CH3CH2OH + 3O2 à 2CO2 + 3H2O 
 A.  double displacement  C.  combustion 
 B.  single displacement  D.  synthesis 
 
____ 5.  The compounds before the arrow are called     and the compounds after the arrow 
are called    . 

A.  reactants; products   C. coefficients; subscripts 
 B.  products; reactants   D. subscripts; coefficients 
 
 
Part 2 Balance and Classify: Balance the following reactions and then classify the type of reaction in the blank 
provided. (3 pts each) 
 
6.  NH3  à     N2   +      H2               
 
 
 
 
 
 
 
7.     KOH   +     Co3(PO4)2   à     K3PO4   +     Co(OH)2        
 
 
 
 

Name:   
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Reactions Test Honors  
 

Part 1 Multiple Choice: Write the answer that best answers the question in the blank. (2 pts each, 50 pts total) 
 
____ 1. Each substance to the right of the arrow in a chemical equation is a(n)   .  
 A. Catalyst  B. Product  C. Reactant  D. Inhibitor  
 
____ 2. The numbers that go before symbols and formulas in a chemical equation are   .  

A. Superscripts  B. Subscripts  C. Catalysts  D. Coefficients 
 
____ 3. Substances that speed up chemical reactions are called   .  
 A. Catalysts  B. Products  C. Reactants  D. Inhibitors 
 
____ 4. What mass of hydrogen (H2) was produced in the reaction to 
the right?  

A. 2 g   C. 72 g 
B. 4 g   D. 144 g 

 
____ 5. When objects are burned a    reaction has occurred.    

A. double displacement   C. combustion  
B. single displacement   D. synthesis 

 
____ 6. The burning of wood in a campfire that produces heat and light would be both an    and an    
reaction.  

A. exergonic; exothermic  C. endergonic; endothermic 
B. exergonic; endothermic  D. endergonic; exothermic 

 
____ 7. Brad and Julian conducted several tests to determine the properties of silver metal.  They noted that it was white, 
and conducted both electricity and heat.  They computed the density to be 10.49 g/cm3.  Silver did not react with water but 
in nitric acid it released a gas.  What evidence above supports a chemical change in silver? 

A. Silver conducts electricity 
B. Silver reacts with nitric acid to produce a gas. 
C. The color of silver at room temperature is white.  
D. Silver conducted heat.    

 
____ 8. In a chemical equation, the symbol that means dissolved in water is  .  
 A. (s)   B. (l)   C. (g)   D. (aq) 
 
____ 9. What type of reaction is the following chemical reaction? 

CH3CH2OH + 3O2 à 2CO2 + 3H2O 

A. double-displacement   C. combustion  
B. single-displacement   D. synthesis 

 
____ 10. Which chemical reaction represents a double displacement reaction?   

A. 2Na + Cl2 à 2NaCl   C. Zn + 2HCl à ZnCl2 + H2 
B. 2KClO3 à 2KCl + 3O2  D. NaOH + HCl à NaCl + H2O 

 
____ 11. The Law of Conservation of Mass states 

A. Mass never stays constant 
B. Mass is always added during a chemical change 
C. Mass is always lost during a chemical change 
D. Mass is not lost or created during a chemical change 

2 Balancing and Classifying Quizzes
1 Acids, Bases, and Nuclear Chemistry Quiz
2 Multiple Choice and Open Response Tests

Differentiated for CP and Honors
Detailed Answer Keys + Editable Versions

CP quiz Sample

Honors Test Sample
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*PLUS* a
54-slide
Review 
Game!
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