“Education is not the learning of facts,
but the training of the mind to think”

If you can’t explain it simply, you

don’t understand it well enough. | have no
— Albert Einstein SpeCIaI
talents.
| am only
passionately

curious.
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LET US REVIEW...

What is Matter?

Atomic Structure

Properties of Matter



What is Matter? RE V/s,,,,

“Matter is anything that has mass and takes up space”

Electron

Nucleus with Atoms Matter

Electrons
Protons
& Neutrons \ / \
Makxe up maxe up makxe up

“Matter is made up of atoms ”



Atomic Structure

e All atoms have:

» a positively charged nucleus

» and negatively charged
electrons moving around
within atomic orbitals

e Atomic nucleus consists of:

» positively charged protons

» and that have no
electric charge

Atom ~10'19m

* Atoms are neutral: Nucleus ~10-m

# of protons = # of electrons Proton/ ~10"5m

Electron <1018m



The Periodic Table of Elements:
all chemically different kinds of atoms

H

3 3 hydrogen B poor metals
Li Be alkali metals O nonmetals

alkali earth metals B noble gases

1" 12 transition metals rare earth metals
Na | Mg

19| 20 21| 22 23| 24] 25 28| 27 28
K |Ca|Sc|Ti |V |Cr|[Mn|Fe |Co|Ni | Cu

a7 38| 38| 40 41 42 43 44 45 46

Rb|Sr|Y [Zr |[Nb Mo | Tc | Ru|Rh |Pd |Ag

55| &6 67| 72| 73| 74 75 76| 74 78
Cs|Ba|La|Hf | Ta |W | Re|Os| Ir [Pt | Au

ar 88 89| 104( 105 108 107 108] 108 110
Fr | Ra| Ac |Ung|Unp|Unh|Uns |Uno|Une Unnl

58] 50| 60| 61| 62| 63| _64] 65| 66| 67] 68 69| 70] 71
Ce| Pr|Nd|Pm|Sm|Eu |Gd | Tb | Dy|Ho | Er | Tm|Yb | Lu

oo o 92| o3 o4 o5| 98| 97| 98] 99| 100] 10| 102] 103|
Th|Pa| U |Np |Pu|Am|Cm |Bk | Cf |Es | Fm| Md| No| Lr

Dmitri Mendeleev, 1869, and Julius Lothar Meyer, 1870.



Properties of Matter '?51//5,,1,

“what can be observed”

Can the property be
determined without
changing the identity of
the substance?

Yes

Physical Properties

Chemical Properties

”

» reactivity No Does the property depend on the | Yes
« flammability amount of the substance?
» toxicity
» ability to oxidize
* heat of combustion Intensive Properties Extensive Properties
* density » conductivity s mass ° charge
= color * hardness » Vvolume
= luster = ductility = weight
N a i
» odor + boiling point

« malleability « melting point
—

Q2 Encyclopeedia Britannica, Inc.
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