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How Chemists 2=
Describe Matter

The fundamental frameworks for observing,
measuring, and predicting the physical universe.

Key Takeaway Key Alerts
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The Observable Surface: Physical Properties

Properties that can be measured or observed without changing the identity or
composition of the substance.

Colour Odour Melting Point Boiling Point Density
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val: #0OOOFF detect: TRUE mp: 0°C bp: A486°C density: kg m"-3




The Reactive Potential: Chemical Properties A

Properties whose measurement or observation requires a chemical change to
OCcCur.

Describes the specific ratio of elements (e.g., H20).

Combustibility

Describes the ability of a substance to burn or ignite
in the presence of oxygen.

Describes how a substance interacts with acids,
bases, or other chemicals to form new compounds.
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The Rule of Identity

Measurement of physical properties (like melting an ice cube to find its melting
point) does not alter the fundamental composition of the molecules.

H20(s) = H20(1)
5996

Heat Applied

9999

Solid (Ice) Liquid (Water)

NO IDENTITY CHANGE.




The Rule of Transformation A

To observe a chemical property, the original substance must undergo a reaction. The
starting materials are consumed and a fundamentally new substance with entirely
different properties is formed.

Before 2H2 + 02 - 2H20 After

Hydrogen gas
Burns with a pop sound
o Py Oxygen gas Water

Supporter of combustion Fire extinguisher




The Unified Theory of Observation A

TopAll

Physical Data Chemical Data

pH Level: 7.4 (Neutral)

l Volume: 2.5 m?

Reactivity: High (Amber Alert)

Mass: 5.0 kg

Oxidation State: +2 (Red Warning)

l Molar Mass: 18.015 g/mol

l Density: 2.0 kg/m? ﬁ

Temp: 25.0 °C T == e
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KEY TAKEAWAY: All properties—whether observable on the surface or hidden in reactive

potential—are understood through precise measurement and experimentation.




What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
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