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Power Standards/ Learning Targets

Sub atomic structure (topic)(#2-1)

(#2-1a)I can model the properties of all subatomic particles.

How does an atom acquires mass?

(#2-1b) I can model how and why different atoms of the same element have different
masses.

How does an atom acquires a charge?

(#2-1C) I can model how an atom acquires a charge.
I can understand why an atom acquires a charge.
I can determine an atom's most common charge and why. (octet rule)

What is the electronic structure of an atom? (2-2)

(#2-2a) I can write electron configurations.
(#2-2b) I can write orbital diagrams.

How do the properties of electrons and the electron shells contribute to the periodic
trends? (#2-3)

(#2-3a) I can determine how gaining or loosing electrons affects the atomic radius
justified by coulombs law and orbital structure.

(#2-3b) I can determine how gaining or loosing protons affects the atomic radius
justified by coulombs law and orbital structure.

(#2-3¢) I can determine how gaining or loosing electrons affects the ionization energy
justified by coulombs law and orbital structure.

(#2-3d) I can determine how gaining or loosing protons affects the ionization energy
justified by coulombs law and orbital structure.

(#2-3e) I can determine whether an atom is more or less reactive then another justified
by coulombs law and orbital structure.

How is the periodic table structured? (#2-4)

(#2-4a)l can label the various parts of the periodic table. (atomic number, metals, non-
metals, metalloids)

Obj: | can model/understand how an atom acquires a charge.

Sep 27-8:17 PM
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Subatomic particles
Name location

i
proton nucleus

'electron

electron
cloud

I
neutron nucleus
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obj: | can model the properties of all subatomic particles.

Nucleus:

 small area in center of the atom

e contains protons and neutrons

» electrons: located in electron cloud

pan reprodhuction o display.

Neutron
(n%

Proton

(p*)
1V Electron
k (e_)
. P Nucleus
° . _
Lithium (Li)
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obj: | can model the properties of all subatomic particles.

Truth vs. Myth
Myth g Truth

Electrons do ' Nucleus is
not travel e located in the
around the center but much

nucleus lik N smaller

planets. =< ' Electrons have
- energy levels
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obj: I can model the properties of all subatomic particles.

Atomic number: number of protons in an atom

Why important?
-The number of protons determines the element.
-The periodic table is ordered by increasing protons.

Nucleus

@ Electron
Proton
. Neutron

Sep 27-8:30 PM
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B electrons

obj: | can model the properties of all subatomic particles.
s

Atomic number
-t

Example:
Oxygen has 8 protons (cannot change)

The number of neutrons and electrons can and will vary.

Altering the neutrons Altering the electrons
will change the overall will change the charge.

Isotopes ‘

7 ? /Qﬂ\
&K(}/ Oxygen atom Oxide ion

O 28 02 2.8 2

Sep 27-8:37 PM
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\

1,

3

B

Mass Number-Describes the mass of an individual atom

Shells

mass of proton= 1 amu
mass of neutron= 1 amu
mass of electron= 0 amu

o
e
e

Since only Protons and Neutrons have mass
all the mass is located in the nucleus.

Each neutron and proton has a mass of 1 amu

SO...
Mass number = protons + neutrons
(Mass¥ = F’ t N’

examples:

Carbon-14

Tritium (hydrogen-3)

. ——Profon
@

lectron ) - TRty N

Muclens | J'

[ —
Electron

atomic number: 3
element: Li

mass number: 7
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Isotopes of Hydrogen
1c 1c

£ —V0F>

whatdo q =H 2

these
.H

numbers

{_I-I
mean? \* VBN
Hydrogen Deuterium

Hydrogen Hydrogen (Deuterium) Hydrogen (Tritium)

Atomic Mass = 1 Atomic Mass = 2 Atomic Mass = 3
Atomic Number = 1 Atomic Number = 1 Atomic Number = 1

mass number 3
mass number = prctcns + neutrons

X

atomic number

H=

atomic number = protons

Sep 27-8:49 PM
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1.What is the mass of a proton? Neutron? Electron?

2.A neutral atom has 14 protons and 18 neutrons. Write
the correct nuclear (isotope) symbol.

3.Which of the following pairs show two atoms with the
same number of neutrons?

~Cland ® Ar %Co and ¢Co

2P gnd 2 %Zn and 9Zn

4.There are 3 stable isotopes of Argon: Argon-36, Argon-38 and
Argon-40.

What would the atoms of these isotopes have in common?
What would be different about their atoms?

Oct 13-8:35 AM
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1.What is the mass of a proton? Neutron? Electron?

1 amu 1 amu 0 amu

2.A neutral atom has 14 protons and 18 neutrons. Write
the correct nuclear (isotope) symbol. , Sj
14

3.Which of the following pairs show two atoms with the
same number of neutrons?

37
-»Cland 3 Ar %Co and $Co

— —

both have 20 neutrons

2P gnd wZn and 9Zn

4.There are 3 stable isotopes of Argon:

Argon-36, Argon-38 and Argon-40.

What would the atoms of these isotopes have in common?
same # p* and e-

What would be different about their atoms? different # no

Oct 13-8:35 AM
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Protons and Neutrons

nstructions
elow you will practice figuring out the different protons, electrons, and neutrons for thg
able. I have left some open to help you out, but once you have an answer click on the
ell shade to reveal the answers. If you need the periodic table click on the animal below
0 go to the periodic table. e chersgp
c = P""
Isotope Number of pt Number of e Number of »  |Nuclear Symbol
€ (g [
Hydrogen-2 1 1 1 3 H
(g () ()
Helium-3 2 2 1 3,He
€ [ (g
Lithium-7 3 3 4 73L1
€ () (4
Beryllium-9 4 4 5 9,Be
() [ (g [
Boron-11 5 5 6 1B
[l:)rovi OS] n [l NEXt

Protons and Neutrons
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obj: I can model how and why different atoms of the same element have different masses

Average atomic mass

The Atomic mass of Chlorine is 35.453.

Q: Is there actually an atom of Chlorine
with a mass of 35.4537

Chlorine: How many Protons? 17

How many Neutrons?

If the mass number = 35
Neutrons = 18

If the mass number = 37
Neutrons = 20

No-- only 35 and 37. So why the decimal?

75% Chlorine-35 + 25% Chlorine-37 100% Chlorine-35.5

o'f..
. 9,0 9 = &Y ed
%0 ® P )
® e%e

®

The periodic table shows the
average atomic mass of all atoms

(15 x 35) + (5 x 37)
20

= 35.5amu

(0.75 x 35) + (0.25 x 37) = 35.5 amu

Sep 27-8:49 PM
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A student receives a 84.6%
This is a B but the student never actually scored a B

on any assignments.

How is this possible?

The student is scored on many assignments.
Some where higher then a B and others where lower then a B.

assignment grade
1 100%/A+

50%/E

1570/C

9870/A

100%/A+

average 84.6/B

Sep 27-8:54 PM
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obj: I can model the properties of all subatomic particles.

The mass number is not located on the periodic table.

.—Prcllan

Electron - ~ .‘—Nelmuu
Shells - S~ N

&
LRI

LR Electron

b+ Lithium mass number: 7

Mass number describes a SINGLE atom and
ave. atomic mass (periodic table) describes MANY atoms

Sep 27-8:49 PM
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Find the element Rf on the periodic table.
Atomic #104
What is different about this element as
opposed to other elements?

Sep 27-8:54 PM
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Average atomic masses

1st- When we mass out a sample,
we are getting a mixture of different isotopes.

Some heavier... some lighter

2 — Scientists have actually measured the
abundance of different isotopes and
determined the average mass for Cl is 35.47.

Sep 27-8:49 PM
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Charge = p* - e

Sep 27-9:02 PM
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Charge = p* - e

Sep 27-9:02 PM
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PraCtICG if not written as isotope, use
mass number closest to the average
atomic mass

Element/ | Atomic nverage Mass

lon Number Atomic Mass Number Protons | Neutrons |Electrons

H

H+

12

iC

—

aLi*

Oct 17-8:38 AM
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PraCtICG if not written as isotope, use
/ mass number closest to the average
atomic mass
E'“:‘;ﬂ""u :;t?:;:r Atomic Mass Nﬂ:::e . | Protons | Neutrons |Electrons
H 1 1.00794 1 1 0 1
H* 1 1.00794 1 1 0 0
C 6 12.0107 12 6 6 6
Lit 3 6.941 7 3 4 2

Oct 17-8:38 AM
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How many protons and electrons
are in the following atoms/ions?

(hint: always find proton number first)

Protons Electrons

Na+

Ar

Be+2

Oct 20-7:44 AM
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Drawing Bohr models:
Number of electrons in each shell:
1st shell:
2nd shell:
3rd shell:
Na
Na*
F F-1
N-3
N
Oct 17-10:38 AM
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Drawing Bohr models:
Number of electrons in each shell:
1st shell: 2
2nd shell: 8
3rd shell: 8

Oct 17-10:38 AM
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Drawing Lewis Structures:

only showing valence
(outer shell) electrons

Na Na+!
F F-1
Ar Ar
Be Be+2
N N-3
Oct 17-10:38 AM
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AT

Na.

Be.

Drawing Lewis Structures:

only showing valence
(outer shell) electrons

Na+
: F'.1;
:A'r:

Bet2

Oct 17-10:38 AM
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Octet Rule and Stability

valence electrons: electrons in the outermost shell

How many valence electrons?

Emultiple and variesj 3 4 ][5:

1 N
A al Al Actinide series
1 1
1 2 aline earth metals cor metals Liqu 3 14 1 186
ol na Ha va VA ViA
rans

i23 sIv
Sm 550 <

:::::

BEEE —(

ICZRING siXP B3RS &2ba
1< I

Oct 17-10:37 AM
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SYMBOL | ATOMIC MASS on & Charg p*
nuclear NUMBEER NUMBER e
O 8 8 8
9 18 0
3 -1 16
U 80 +1
209 0 95
Draw a Bohr diagram of Calcium Draw a Lewis structure of Calcium

Oct 21-7:45 AM
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p. 17
SYMBOL | ATOMIC MASS on . Charg | P*
nuclear NUMBEBEE. NUMEBEER e
50 16 16 8 8 . 8
e 9 18 9 9 0 o
3 -1 16
i 16 24 17
172
80 +1
” 92 172 91 92

Draw a Bohr diagram of Calcium

Draw a Lewis structure of Calcium

Ca:

Oct 21-7:45 AM
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Vocabulary:

1. isotope

2. cation

3. anion

4.ion

5. charge

6. atomic number

/. average atomic mass
8. nuclear symbol

9. mass number

10. Bohr diagram

11. Lewis structure

Sep 29-8:41 PM
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Element/
lon

Atomic
Number

Atomic Mass

Mass
MNumber

Protons

Neutrons

Electrons

H

| .
|I I-
Hr = .:. "‘*i
i | -
120 I T 1'"'1.‘. 3 .
6 [, - 2 £ (
;L|+ } f: 3 :_, o
. L - |
=Cr ) R 17
. W Fa
a5 Fat .
mK‘ H’l -7, ” 7
2 24 o . - .
";Mg r’i-r “-r:'I i_} d_.# B .| -._,- 1
N e B L ) B
Asa o Ff ) ‘..' '||'I' o | _‘I_. ’ ilr ';J -"HJ,II .
- el . S— -—r'r — |. A — I
] i 1 § d b —% dop e
Ag { ¥ I J i } o ./ 1 I] . L7L
{ - T 1 Lt i, .! T .-r!_ f ]
AQH oy P Ll N ST E'
ks 1O 7. X S o { (o
2 =~ 7 - )
S i Iﬁ' ey b 27 i .'JI i i

™
b
P
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