
Design a Molecule Lab 

Materials: 

 Molecular Model Kit 
(2) 

 Lab Worksheet 

 iPad (2) 

 

Name: _______________________________ Date: ______________ Period: _______________ 
 

Purpose: To demonstrate how atoms bond to other atoms in single, double and even triple bonds to 

form new compounds and molecules.  Double and triple bonds typically relate to atoms that combine with a 
covalent bond (share electrons). 
 

Research (Responsibility of the Table Captain):   
 

Covalent Bond: ________________________________________________________________ 

_____________________________________________________________________________ 

Single Bond: __________________________________________________________________ 

_____________________________________________________________________________ 

Double Bond: _________________________________________________________________ 

__________________________________________________________________________________________ 

Triple Bond: __________________________________________________________________ 

_____________________________________________________________________________ 

Compare Compounds vs. Molecules: ______________________________________________ 

_____________________________________________________________________________ 

Organic Molecules: _____________________________________________________________ 

_____________________________________________________________________________ 

Inorganic Molecules: ___________________________________________________________ 

_______________________________________________________ 

Hydrocarbons: __________________________________________ 

_______________________________________________________ 

  
Procedures:   

1. Grab one molecular ball-and-stick model box. 1 per 2 students 
2. Each color represents a specific element; use these to form molecules and compounds (don’t 

worry about the size of the connecting sticks): Use the following “atoms” to create the molecules.          

 BLACK=CARBON  

 YELLOW=ELEMENTS W/2, 4, OR 6 VALENCE e-  

 WHITE=HYDROGEN,  

 ORANGE=ALKALI METALS,  

 GREEN=HALOGENS,  

 SMALL ORANGE=ALKALINE EARTH METALS & TRANSITION METALS W/TWO VALENCE e-  

 RED=OXYGEN 

 BLUE=NON-METAL ELEMENTS W/3 0R 5 VALENCE E-,  

 SMALL YELLOW= METALS W/3 VALENCE E- 
3. Create molecular models for each of the formulas listed in table 1 (on the next page). ONLY use 

the iPad if you do not know how the design should look. Don’t be a cheat! (***Hint: Recall valence 
electrons and how many are needed to complete a shell). 



Design a Molecule Lab 

Table 1: Molecule & Compound Ball & Stick Model 

Name of Molecule / 
Compound 

Molecular 
Formula 

Ball-and-Stick Model Illustration for 
Molecule/Compound (with COLOR) 

Organic or Inorganic? 
Hydrocarbon? 

 
Acetic Acid 

 
 

  

 
Ammonia 

 
NH3 

  

Methane & 
Propane 

CH4 

C3H8 
  

Water &    
Carbon Dioxide 

   

Calcium 
Carbonate 

 
CaCO3 

  

 
Nitric Acid 

 
HNO3 

  

 
Baking Soda 

 
NaHCO3 

  

Oxygen Gas & 
Nitrogen Gas 

   

 
Phosphoric Acid 

 
H3PO4 

  

Aluminum 
Chloride 

   

 
Sulfuric Acid 

 

 
H2SO4 

  

 
Acetylene 

 

 
C2H2 

  



Design a Molecule Lab 
Analysis:  
 
1. Is carbon dioxide an organic compound?  Explain why or why not.  
_____________________________________________________________________________ 
_____________________________________________________________________________ 
 
2. What about water?  Is this an organic compound?  Explain why or why not.   
_____________________________________________________________________________
_____________________________________________________________________________ 
 
3.  Why do you think that carbon is considered the “building block of life?”  Use complete 
sentences. 
_____________________________________________________________________________
_____________________________________________________________________________ 
 
4. During the process of digestion, the food that you eat breaks down into a simple sugar 
called glucose.  When inside your cells, the glucose, along with oxygen molecules undergoes a 
chemical reaction, releasing energy needed for everyday functions.  The products of this 
chemical reaction include water and carbon dioxide.  Below is the chemical equation for 
digestion (cellular respiration), which needs to be balanced:  
 

____ C6H12O6 (    ) + ____ O2 (     )                ____ CO2 (     ) + ____ H2O (     ) + ENERGY 

 

What type of reaction do you think occurred above: Explain your reasoning? 

_____________________________________________________________________________

_____________________________________________________________________________ 

Is this endothermic or exothermic? Explain _________________________________________ 
                       

5. Photosynthesis on the other hand, which occurs in plant cells, involves using carbon dioxide, 

water and light to form the products glucose sugar and oxygen.  Below is the formula for 

photosynthesis, which needs to be balanced: 

 

____ CO2 (    ) + ____ H2O (     ) + Energy                 ____ C6H12O6 (     ) + ____ O2 (     ) 

 

What type of reaction do you think occurred above: Explain your reasoning?  

_____________________________________________________________________________ 

_____________________________________________________________________________ 

Is this endothermic or exothermic? Explain _________________________________________ 


