Name _______________

Element Builder Gizmo
Prior knowledge:

1.  What are the three parts of the atom?


1.
2.
3.

2.  What is the charge on those three parts?


1.
2.
3.

Go to www.explorescience.com
Open up the “Element Builder” Gizmo

Part A; Atomic Number and the Identity of the Element


In this activity, you will examine the components of an atom’s structure.  Notice that the parts of the atom (subatomic particles) can be added to or removed by clicking the arrows next to each supply of particles.

1.  Add 2 protons, 2 neutrons, and 2 electrons to the atom.  


a.  Where are the protons and neutrons located?  ___________________

b.  Where are the electrons located? ____________________________

c.  Which of the three particles appears to be the smallest? ____________
Click Show element name.  What is this particular element? _________________
2.  Add another proton to this atom.  What happened to the element?
_____________________________________________________________
3.  Add 5 more protons, take 3 protons away.  What keeps happening to the element?

________________________________________________________________

Drawing conclusions… 

4.  Changing the number of protons in an element changes the ________ of the element.
Go back to 2 protons.  

5.  Now add 1 neutron.  What happened to the element name? __________________

6.  Add 5 more neutrons, take 3 neutrons away… what happens to the element name? ________________________________________________________________
Go back to 2 protons, 2 neutrons.
7.  Now add 1 electron.  What happened to the element name? _________________
8.  Add 5 more electrons, take 3 away.  What happens to the element name? ________________________________________________________________

Drawing conclusions… 

9.  Changing the number of neutrons and electrons in an element ________________________________________________________________

Part B; Atomic Mass of each Element


Check Show element symbol
10.  Build an atom again with exactly 2 protons, 2 neutrons, and 2 electrons. 

The symbol for helium is He.  The number to the upper left of the symbol indicates the atomic mass of the atom.  


a. Add one proton.  What happened to the atomic mass? _________________

b.  Add one neutron.  What happened to the atomic mass? _______________

c.  Add one electron. What happened to the atomic mass? ________________
Drawing conclusions… 

11.  Changing the number of _________________________________and _________________________________in an element CHANGES the atomic mass.

12.  Changing the number of _________________________________ in an element does NOT change the mass. 

Part C; Ions of elements

13.  Build an atom with exactly 8 protons, 8 electrons, and 8 neutrons. 


a.  What is the name of this element? _____________________________

b.  What is the symbol for this element? ___________________________
14.  Add one electron.  Did it change the name or symbol of this element? _________
15.  What DID change about the symbol? _________________________________
The 1- notation in the upper right corner of the element symbol indicates the charge on the atom.  Protons are positively charged while electrons are negatively charged.  The 1- indicates the net charge of the atom.  When atoms are charged, they are called ions.

16.  Add another electron.  What is the net charge now? _____________________
17.  Add one neutron.  What is the net charge now? ________________________
Drawing conclusions… 

18.  Changing the number of _________________________________ in an element CHANGES the net charge.

19.  Changing the number of _________________________________ in an element does NOT change the charge. 

Part D; Atomic number & the Element

Create an atom with 11 protons, 11 electrons, and 12 neutrons.  
20.  What is the name and symbol of this element? _________________________
21.  Check the box isotope.


The number in the lower left corner is called the atomic number.


a.  Add one proton.  What happened to the atomic number? _______________
b.  Remove one proton and add one neutron.  What happened to the number? ____________________________________________________

c.  Remove one neutron and add one electron.  What happened to the number? ____________________________________________________

Drawing conclusions… 

22.  Changing the number of _________________________________ in an element CHANGES the atomic number.

23.  Changing the number of _____________________________ and ___________________________ in an element does NOT change the atomic number. 

Extension Conclusions:

24.  The atomic number is equal to __________________________
25.  The atomic mass is equal to ___________________________
26.  In an atom, protons and electrons are ___________ and the overall charge is ___________.

27.  In an ion, protons and electrons are ___________ and the ion has a ___________ charge.

Part E: Electron Configurations
Clear the gizmo and make sure that the “Show Element Name” and “Show Element Symbol” boxes are both checked.
Create a neutral hydrogen atom. 1H

How many protons did you need? 


How many neutrons did you need? 


How many electrons did you need? 

Notice that the electron spins around the nucleus in an invisible circle, called a “shell.” Add electrons until the shell won’t hold any more electrons.


How many electrons does it take to fill the first shell? 

Add more electrons until a second shell is filled. 

How many electrons fit into the second shell? 


Add more electrons until a third shell is filled. 

How many electrons fit into the third shell? 


The carbon atoms that make up your body have six protons and six neutrons. Predict, by drawing electrons on the shells below, what you would expect a neutral carbon atom to look like.

Check your prediction by creating a neutral carbon atom – was your prediction correct?
No matter the number of protons, all atoms are most stable when their electron shells are full. For atoms in the first four columns of the periodic table, it is easier to lose electrons than gain them to make a full shell.

Create the following neutral atoms one at a time. Add electrons until the atom is neutral. Record this in the table.
Then, subtract electrons until the previous shell is completely full. Record this number, then record the charge on the atom.

	
	Li
	Be
	B
	C

	Protons
	3
	4
	5
	6

	Neutrons
	4
	5
	6
	6

	Electrons to make neutral
	
	
	
	

	Electrons to make nearest full shell
	
	
	
	

	Charge
	
	
	
	


What patterns do you notice about the above charges?

In the first four columns of the periodic table, atoms 

 electrons to have the nearest full shell.
For atoms in the last four columns of the periodic table, it is easier for them to gain electrons to make a full shell. 

Create the following neutral atoms one at a time. Add electrons until the atom is neutral. Record this in the table.

Then, add electrons until the previous shell is completely full. Record this number, then record the charge on the atom.

	
	N
	O
	F
	Ne

	Protons
	7
	8
	9
	10

	Neutrons
	7
	8
	10
	10

	Electrons to make neutral
	
	
	
	

	Electrons to make nearest full shell
	
	
	
	

	Charge


	
	
	
	


What patterns do you notice about the above charges?
In the last four columns of the periodic table, atoms 

 electrons to have the nearest full shell.
