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NGSS Standards (High School)
HS-PS1-1: Use the periodic table as a model to predict the relative properties of 
elements based on the patterns of electrons in the outermost energy level of 
atoms.

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-PS3-2: Develop and use models to illustrate that energy at the macroscopic 
scale can be accounted for as a combination of energy associated with the 
motions of particles (objects) and energy associated with the relative positions of 
particles (objects).



NGSS Standards (Middle School)
MS-ETS1-2. Evaluate competing design solutions using a systematic process to 
determine how well they meet the criteria and constraints of the problem.

MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a 
proposed object, tool, or process such that an optimal design can be achieved.



Notice Wonder

● Take note of what you notice from the video. These should be facts that 
you can see.

● Also take note of what you wonder. These should be questions that you 
have after watching the video.

As you watch…

http://www.youtube.com/watch?v=vABpel-11Nc


Pause and Talk

http://www.youtube.com/watch?v=Wd5Tq_g5BsI


● We’re going to 
activate our own heat 
pack. Before you get 
started, note as much 
detail as you can 
about you heat pack, 
then, we’ll fill in what 
we see.

Let’s try it! Time 
(since activated) Observations

0 sec. (Not started)

15 seconds

30 seconds

1 minute

3 minutes

5 minutes



● In the space below your data 
table, note the things that you 
wonder about for this heat pack. 
○ What are you want to know?
○ NO GOOGLING. We want to 

experience the wonder.

How does this work?!



Driving 
Question 
Board



Hot Packs Explained

http://www.youtube.com/watch?v=zNRk7z7UCGQ


How can we predict which elements and 
compounds will have certain properties? 

● When do we need specific properties?
○ When we need energy to be released from a reaction.
○ When we need two elements/compounds to not react with 

each other.
○ When we need compounds to be at a specific temperature.



How can we predict which elements and 
compounds will have certain properties? 



History of the Periodic Table
• Dmitri Mendeleev

– Russian Chemist
– Late 1800s- decided to 

organize the elements
– Put in order of increasing 

atomic masses- saw a 
pattern

http://www.youtube.com/watch?v=fPnwBITSmgU


History of the Periodic Table
• Henry Moseley

– British chemist and physicist
– Arranged elements not by atomic mass, 

but by atomic number.
– Why is this change important?

• Ex: the atomic mass of cobalt is 
slightly larger than that of nickel, 
which would have placed them in 
backwards order if they had been 
placed in the Periodic Table blindly 
according to atomic mass.





The Non-Metals
● Located in the upper right 

corner of the table
● Many are gases or brittle 

solids 
● Poor conductors
● Diatomic molecules

http://en.wikipedia.org/wiki/Image:GraphiteUSGOV.jpg


Non Metals
- poor conductors

- dull (not shiny)

- most = gases at room temp

- can be liquid or a brittle 
solid





The Metalloids
● Separate the metals from the 

non-metals
● Are found along the “zigzag”
● Have properties of both 

metals and nonmetals
● Example: semiconductors

http://en.wikipedia.org/wiki/Image:Silicon_carbide_detail.jpg


Metalloids
● properties of both metals and 

nonmetals
● shiny or dull
● most are solids 
● ductile
● semiconductors 

○ (important in computers and 
other electronic devices)





● Shiny solids – with one 
exception!

● Good conductors of heat 
and electricity

● High melting points
● Usually malleable

The Metals

http://en.wikipedia.org/wiki/Image:GoldNuggetUSGOV.jpg


Metals
● good conductors of heat 

and electricity
● malleable
● ductile
● solids at room temp 

(except - Hg)
● metallic and shiny





Alkali Metals
● The Alkali Metals are in 

group 1
● Properties:
● They have ___ valence 

electron
● Highly reactive (think 

explosions)
● Explode in water!       
● (K + H20 = purple fire)



ALKALI METALS
Group 1
Hydrogen is not a member of this family 
because it is a non-metal
● Valence Electrons = 1
● Soft metals
● Very reactive (esp. water)
● Reacts easily with group 17
● Conductive
● METALS





Alkaline Earth Metals
The Alkaline Earth Metals are 

in group 2

Properties:
● They have ___ valence 

electrons
● The are soft, silvery metals
● They react with halogen 

gases and water



ALKALINE EARTH METALS
Group 2
● Valence Electrons = 2
● malleable
● reactive BUT less reactive 

than group 1 
● conductive
● METALS





Transition Metals
Transition Metals are in groups 3-12 B

Properties:
They have varying numbers of valence 

electrons.
solids (except Hg)
silvery-blue (except Au and Cu)

Lanthanides- used in TVs, movies
Actinides- highly unstable and 

radioactive



TRANSITION METALS
Groups 3-12
● good conductors
● ductile and malleable
● harder metals
● not very reactive
● METALS



The different families
● The Aluminum, Carbon, 

Nitrogen, and Oxygen families 
are in groups IIIA(3A)-VIA(6A) 
or 13-16.

● How many valence electrons are 
in each elemental family?



Halogen Gases
Halogens are in group 7
Properties:
● They have ___ valence 

electrons
● very reactive!
● they kill stuff! (toxic gases)
● diatomic molecules
● add H? = acid



Halogens Group 17
● Valence Electrons = 7
● Very reactive - often in 

compounds with group 1
● volatile, diatomic atoms 
● NON METALS





Noble Gases
Noble gases are in group 8 
Properties:
● full valence shell- how 

many electrons??
● previously called “inert 

gases”



Noble Gases
Group 18
● Valence Electrons - 8 & 2 

(He only has 2) - WHY?
● Not reactive with other 

elements
● NON METALS

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDI2OTczMDU0MjAzOTY4ODk1ODMiLCJwcmVzZW50YXRpb25JZCI6IjF4bjR4b1J2TzBfY1AxS3R5TVYzTHZNcjRQekk1RmpTZGNEUHVBYkNxRDNNIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6Imc2MzNlMWM1MDVmXzFfMTk2IiwiY29udGVudEluc3RhbmNlSWQiOiIxeG40eG9Sdk8wX2NQMUt0eU1WM0x2TXI0UHpJNUZqU2RjRFB1QWJDcUQzTS83ODNjMjAwMC1hMjAwLTRhMTctOWY2YS0zNjVlMjViZGQyNzkifQ==pearId=magic-pear-metadata-identifier




Who are the most reactive???
● Which groups on the periodic table were the most 

reactive?  
● Hint: think explosions.





Trends on the Periodic Table
● Electron affinity – how much an element wants to trap 

electrons
● Electronegativity- how much an element wants to pull 

electrons into a covalent bond
● Atomic radius- the size of the atom’s radius

○ Ionic radius
● First ionization energy- the energy required (kJ/mol) to 

remove the LAST electron from an element’s valence 
shell





End of Part 1



Make observations about what is 
happening in the video.
● What do you see? 
● What do you wonder?

Notice Wonder

http://www.youtube.com/watch?v=U6bKDaZiy_k


Pause and Talk

http://www.youtube.com/watch?v=HybAi1NV5oU


Let’s try it!

http://www.youtube.com/watch?v=7VkTrzdoiyk


https://phet.colorado.edu/en/simulations/balloons-and-static-electricity


http://www.youtube.com/watch?v=yc2-363MIQs


Electric Charge: Objects become positively 
charged when they lose electrons and negatively 
charged when they gain electrons; objects with 
like charges repel and objects with opposite 
charges attract 

Electricity: the presence and/or 
flow of electric charges





All matter is composed of positive and 
negative particles.

The flow of charged particles 
is an electric current.



When you watch TV, use a computer, or even turn 
on a light, you depend on moving charges for the 

electrical energy that you need.



Higher Current = Faster Moving Electric 
Charges (Electrons) 



Electric Currents are 
like roller coasters. 

They follow a 
fixed pathway.



Electric Circuits
● Circuits control the movement of electric current by 

providing paths for electrons to follow.

● The path of an electric circuit is a closed loop.



Electric Circuits
An electric circuit allows electrons to flow from a negative 

pole (excess electrons) to a positive pole (deficient in 
electrons)



Electric Circuits
All circuits need three basic parts: an energy source, wires, 
and the object that is going to change the electrical energy 

into another form of energy (load).

Energy Source Wire

Load



Toaster

Car

Load Examples
Changes electrical energy to other forms of energy

Light Bulb

Fan

Speaker



Electric Circuits
Sometimes a circuit also contains a switch that is used 

to open and close a circuit.

http://tdflashzone.net23.net/index.php?p=2_37 

http://tdflashzone.net23.net/index.php?p=2_37


Electric Circuits



Connections in a Circuit
▪ Electrons flow from negative to positive; therefore, a 

complete circuit must have wires that connect the negative 
pole of the energy source to the positive pole of the energy 
source.  

▪ The circuit is established when there is a continuous path for 
electricity to travel from one end of the energy source to the 
other end.



Electric Circuits
● With a partner, look around the room and identify all 

of the objects that use electrical energy.
● All of the things you counted are loads in a large 

circuit. Most circuits have more than one load.



Different Types of Circuits
● Circuits are distinguished based on the way 

on which loads are connected.
● With a partner, discuss the differences in 

which the electric current will travel.



Series Circuit
In a Series Circuit there is only one 
path for the electric current or 
electricity to flow.
● All of the loads in a  series circuit 

share the same current.

● If there is any break in the circuit, 
the charges will stop flowing.



Series Circuit
Imagine if your refrigerator and a lamp were in a series 
circuit together. Your refrigerator would run only when 

the lamp was on. And when the bulb burns out, the 
refrigerator would stop working.



Series Circuit
There are some cases when a series circuit is useful. For 

example, series circuits are useful in wiring burglar alarms. 
Why?

If any part of the circuit in a burglar alarm fails, there will be 
no current in the system. The lack of current signals that a 

problem exists, and the alarm will sound.

Can you think of any other examples?



Imagine that your house is 
wired in a series circuit. 

What would have to happen if you 
wanted to watch TV?

You would have to turn on other appliances in 
order to watch TV. 

Circuits in buildings are wired in Parallel.



Parallel Circuit
In a Parallel Circuit there is more than one path for the 

electric current or electricity to flow.
● The electric current branches so that electrons flow 

through each of the paths
● If one path is broken, electrons continue to flow to the 

other paths.



Comparing Series & Parallel

http://oviattfamily.net/electricity/flash/simpleCircuit.swf 

http://oviattfamily.net/electricity/flash/simpleCircuit.swf


Comparing Series & Parallel
What are the advantages of using a parallel circuit to a 

series circuit?

The load in a parallel circuit will still work if one of the 
loads is broken or missing. You can use one load at a time, 

even it another load fails.



Comparing Series & Parallel
In a Series circuit, the current has to travel through each bulb; 
therefore, adding more light bulbs makes each bulb dimmer 
because the resistance of the whole circuit has increased.

Resistance is how difficult it is for electrons 
to flow through a material (friction).



Comparing Series & Parallel
Another advantage of a Parallel circuit is that you can connect 
loads that need different currents to the same parallel circuit.

For example, you can connect a hair dryer, which needs a 
high current to run, to the same circuit as a lamp, 

which needs less current to run.



   Recall that an electrical conductor is a 
material in which charges can move 
easily (electrons flow freely). 

An electrical insulator is a material in 
which charges cannot move easily 
(their electrons cannot flow freely). 



Ohm’s Law
I=V/R

Current = (I)
Voltage = (V)
Resistance = (R)

You can also write the equation as:
V=IR

R=V/I

Pumped Up 
Circuits Song

https://www.youtube.com/watch?v=y3yoXh94Vp0
https://www.youtube.com/watch?v=y3yoXh94Vp0


CREDITS: This presentation template was created by Slidesgo, and 
includes icons by Flaticon, and infographics & images by Freepik 

Thanks!

https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

