
WATER
Lesson 3

It doesn’t add up?!?!



Not All Sharing is Equal

Electron Hogs

O-H is a polar bond

Water has two
O-H bonds = 
polar molecule



Intermolecular 
attraction

Hydrogen bonds vs. bonds 
to hydrogen

Hydrogen bond
Non-covalent
Dotted line
Weak
Intermolecular

Bond to Hydrogen 
Covalent
Solid line
Strong
Intramolecular
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Explain how the O-H 
atoms of water are 
different from the 
ions that make up a 
salt, like sodium 
chloride (NaCl). 



Hydrogen bonds vs. ionic bonds

Hydrogen bond
Non-covalent
Attraction of partial charges
Weak
Intermolecular

Ionic bond
Non-covalent
Attraction of full charges
Stronger
Intramolecular and 
intermolecular
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δ+ δ+ δ+ δ+

δ-
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Disorganized array of many hydrogen 
bonds connects the molecules of 
liquid water

The higher temperature 
of liquid water (compared 
to ice) means that the 
molecules are always 
moving, and so hydrogen 
bonds are less stable (they 
break and reform often). 



Organized, hexagonal array of  
hydrogen bonds connects the 
molecules of solid water

https://youtu.be/CDTZoFGmZoc

https://youtu.be/PcoiLAsUvqc

Ice melting in water

Water freezing into ice

Liquid vs. Solid Water



Why is liquid water 
more dense than 
solid water?

Water is special 
Ice Floats

It is possible to buy “flash frozen” fruits and veggies at the grocery store. According to the 
food manufacturers these fruits and veggies were frozen very quickly to prevent the 
formation of large ice crystals. Consequently, the ice crystals formed in quickly frozen/flash 
frozen fruits and veggies are small. How might this improve the quality of the fruit or veggie 
upon thawing?  

!

Freezing water

Fruits and vegetables are 
comprised of cells, and each cell in 
the plant is full of liquid water. If 
you place a fruit or veggie in the 
freezer, the plant material will 
freeze, but upon thawing – the 
plant material is mushy and drips 
juice.  If you were to look at the 
thawed plant material under a 
microscope, you would see that the 
cells of the plant were punctured 
from the inside out. 
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Given the properties of liquid versus solid 
water. How did the freezing of the plant 
material end up rupturing the cells? 


