unit | History of the Atom
3.1 | How has our understanding of the atom changed over time?

Observations or experimental

Scientist evidence for atomic model Atomic Model Diagram
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unit | Subatomic Particles
3.2 | How are elements organized on the Periodic Table?

Bohr Model:

Fiurine R\\

Lewis Dot Diagram:

Key Information

/Nucleus:

e contains P‘Q’HEHS & }Wﬂ'l-’ﬂﬁ
e Responsible for the MUSS and
v odioa (hv f»;% of the atom.

Atomic mass:
X (0tq9=19 | .
e The sum of });-/J‘fﬂ)ﬂ\) +_uuhons

Atomic number:

€xX !
e The number of ]) VDIdnS in the nucleus.

e |dentifies the element

—_}-Electron Shells: o Y (e cont f)) usah on)

e Orbit the nucleus; where _{’ Zt’(fﬁ/{,ﬁ’ﬂ are found.

e Electrons in last shell:
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UNIT

Metals, Nonmetals, and Metalloids
How are elements organized on the Periodic Table?

- Key
fl Bde h 11—— Atomic number
2 Na —— Element symbol
k Lg;:n B?:;m Sodium 4— Element name
22,09 .
11 12 — Average atomic mass
sl Na | Mg
\Sodium |Magnesium| 3 4 5 6 7 8 9 10 11
2299 | 2451 | aB 4B 58 2] 7Bt a3 1B
18 20 21 22 23 24 25 26 27 28 29
4| K Ca | Sc Ti v Cr | Mn | Fe | Co | Ni | Cu
Potassium § Caicium | Scandium | Titanium | Vanadi Chromiumn [Meang: fron Coball Nickel Copper
139.10 40.08 44.095 47.87 50.94 £2.00 54.04 55.85 £8.93 58.63 63.55
37 38 39 40 41 42 43 44 45 46 47
5| Rb Sr Y Zr | Nb | Mo | Tc | Ru | Rh Pd | Ag
Rubidum { Strortium | Ytium | Zirconium | Niobium  [Molybdenun| Technetium | Ruthenium | Rhodium | Palladium Silver
85.47 87.62 £8.91 91.22 92.91 95,94 (98) 161.07 102.91 106.42 107.87
55 55 57 72 73 74 75 76 77 78 79
g/ Cs | Ba | La Hf Ta W | Re | Os Ir Pt | Au
- Cesiurm Barium  jLanthanum® Hamium | Tantalum | Tungsten | Rhenium | Osmium Tricium Platnum Gold
13291 137.33 138.91 178,49 180.95 183.84 186.21 180.23 192.22 195.08 196.97
a7 88 80 104 105 106 | 107 108 108 0
2 Fr | Ra | Ac | Rf | Db | Sg | Bh | Hs | Mi
- Francium Radumn Actinium Dubrium  |Sesborgium| Bohrium | Hassium Moimrlm=
L (229) {226) (227) (261) (262) (266) | (264) (269} (268) sh
| 58 59 60 81 62 83 84 65 66 87 68 69 70 71
Ce | Pr [ Nd | Pm | Sm | Eu | Gd | Tb Ho | Er | Tm | Yb | Lu
» . | Cerium y Noodymi 1| Samarium | Europium fGadolinium| Terblum |Dysprosium| Holmlum Erbium Thullum | Ytterblum | Ludetum
If this number is in parenthesas, then 14012 | 14091 | 14424 | (145) | 150.36 | 151,96 | 157.25 | 158.58 | 162.60 | 164.98 | 16726 | 168.93 | 173.04 | 174.97
m‘:g&x;‘;&m‘”” 50 o1 ) a3 94 05 96 o7 a8 99 00 | 101 | 10z | 103
' " Th | Pa U Np | Pu |Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
Thorium |Protactinium| Uranium | Neptunium | Plutonium | Americium | Gurium | Berkelium | Galifornium {Einsteinium| Fermium {Merdslevum | Nobefium L awrencium]
23204 | 23104 | 23803 | (237) | a4y | (2a9) | (247) | (e47) | (261) | (262) | q267) | (258} | (250) | (262)
%
Property Metals
Physical appearance
e Shiny (Luster) ) - J ( (
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e Dull )Y\”\ J[ f\_(,\}a
Conductivity v
e Poor KOO poo
f S—
e Good \
Malleability
e Malleable (can bend or e iry. I ;',L/ | ,,L-{ C
Mal{ o DiNT
flatten) LU
e Brittle (breaks easily)

Reaction with acid
Does react
Does not react
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unit | Atoms and lons
3.4 | What happens to net charge when atoms gain or lose electrons?

Recall that the charge of a proton is +l and the charge of an electronis __ ! .

The net charge represents the overall charge of the atom. It can be determined by subtracting the number of
electrons from the number of protons.

}._\'*/V“ Mqatom F ’ M 0 d f atom

Net charge: O Net charge: O

Atoms are always NEUTRRARL !]

'n your reflection from 3.2, you learned that atoms with % valence electrons are stable, and those who
sren’t will either gain or lose electrons to become stable. Let’s use Lewis Dot Diagrams to demonstrate these
changes.

When electrons are lost or gained, net charge changes, and the
atom becomes anion!

ATOM " Gainflose electrons ION
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unit | Oxidation and Reduction
3.5 | What happens to net charge when atoms gain or lose electrons?

To get from Al to AI**, what has to happen? he atvm /05(_’6 e N bC(DW\ﬁ an 1on

e Draw a diagram:

fr —= [#0"

¢

’ ) \; Sy N
e Thisis called: O X ]' d &h UY\ (charge goes ‘.l )

To get from Cu?* to Cu, what has to happen? e wn O}L\MS At v b ( (W An C{W‘)

e Draw a diagram:

@
v AT c
e Thisis called: vﬂ’ d \/\’ ('hu V) (charge goes CJ DVOM )
SUMMARIZE:
Process . Change in Electrons Change in Charge
Oxidation (oxidized) )DS ll N % (/\//O
Reduction (reduced) %Z{J N I”g dGUU*/‘
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unit | Batteries
3.6 | How do oxidation and reduction reactions power your cellphone?

pe o | 3 [
Electricity is the flow of _ € [{ CTYU'>  through a conductive path like a wire. This path is called a circuit.

Batteries have three parts: (1) C G:“/Tﬂ‘ﬂ"("d { (2) n Ld( 3) £ | { Ch Jf "j! ’f{

The chemical reactions in the battery are a result of oxidation and
reduction (aka ___ "/ ][ X ):

7D 07 ;i TEmE
K -(J s h(/ ') occurs at the cathode

8 d (,-\‘htl ) occurs at the anode

Electrons travel through the LU 1V ( Hor the  TA#T0 € ft

to the (O “L'Ll( .The £ |{( h-"L,ﬂHT £ prevents the

electrons from going directly from anode to cathode.

The electrical current through the wire can power a variety of objects,
such as a light bulb, cell phone, or laptop!
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