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NGSS Standards

HS-PS1-1: Use the periodic table as a model to predict the relative properties of
elements based on the patterns of electrons in the outermost energy level of
atoms.

HS-PS1-2: Construct and revise an explanation for the outcome of a simple
chemical reaction based on the outermost electron states of atoms, trends in the
periodic table, and knowledge of the patterns of chemical properties.

HS-PS3-2: Develop and use models to illustrate that energy at the macroscopic
scale can be accounted for as a combination of energy associated with the
motions of particles (objects) and energy associated with the relative positions of
particles (objects).



NGSS Standards

MS-ETS1-2. Evaluate competing design solutions using a systematic process to
determine how well they meet the criteria and constraints of the problem.

MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a
proposed object, tool, or process such that an optimal design can be achieved.



NS you watch...

. o Take note of what you notice from the video. These should be facts that

: you can see.

e Also take note of what you wonder. These should be questions that you
have after watching the video.
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http://www.youtube.com/watch?v=vABpel-11Nc

Pause and Talk

Thinking in Patterns

Lovel 4
Pattams in Data
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http://www.youtube.com/watch?v=Wd5Tq_g5BsI

Let's try it! m
: e s | ime i
g (since activated) Observations
e We're going to 0 sec. (Not started)
activate our own heat 15 seconds
pack. Before you get
30 d
started, note as much SEEonts
detail as you can 1 minute
: about you heat pack, 3 minutes
then, we’ll fill in what .
S minutes
we see.




[What do you wonder?]

Asking Questions

(L

< L4
)

Brainstorm Classify Improve

Good Questions:
[1 Address the phenomenon or problem
(7 Identify the nature of the question
[0 Observational - What do | notice?
[0 Explanatory - How does it work?
[0 Systems - What happens in the system?
[0 Engineering - What is the problem?
[0 Can be empirically tested

CC BY-NC-SA4.0

How does this work?!

In the space below your data
table, note the things that you
wonder about for this heat pack.

o What are you want to know?
o NO GOOGLING. We want to
experience the wonder.
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Hot Packs Explained



http://www.youtube.com/watch?v=zNRk7z7UCGQ

How can we n[edict which t_alements ?Il[l "
compounds will have certain properties?

e When do we need specific properties?

o When we need energy to be released from a reaction.

o When we need two elements/compounds to not react with
each other.

o When we need compounds to be at a specific temperature.
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How can we predict which elements and

.
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compounds will have certain properties?
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History of the Periodic Table

e Dmitri Mendeleev
— Russian Chemist

— Late 1800s- decided to
organize the elements

— Put in order of increasing
atomic masses- saw a
pattern

FF Ny

THE GENIUS OF

MENDELEEV'S

PERIODIC TABLE

--------------------------------------------------------
S


http://www.youtube.com/watch?v=fPnwBITSmgU

HISIOI’V of the Periodic Table

_ * Henry Moseley
— British chemist and physicist

— Arranged elements not by atomic mass,
but by atomic number.

— Why is this change important?

- Ex: the atomic mass of cobalt is
slightly larger than that of nickel,
which would have placed them in
backwards order if they had been
placed in the Periodic Table blindly
according to atomic mass.

--------------------------------------------------------
S
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He
4.0026
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O

10.811 [12.0112]14.0067 |15.9994

18.9984 20.183

13 14 15 16

17

Cl

26.9315) 28.086 [30.9738( 32.064 | 3545

18

3 139.948

19 21 [ 22 [ 23 [ 24 | 25 [ 26 [ 27 | 28 [ 29 [ 30 | 31 | 32 |33 | 3@ | 35 | 36
K Ca Sc|Ti |V [CrMn|Fe|Co|Ni [Cu|Zn |Ga|Ge|As |[Se|Br |Kr
39.102 | 40.08 [44.956 | 47.90 [50.942 [51.996 [54.9380| 55.847 |58.9332| 58.71 83 54 65.37 | 69.72 | 72.59 |74.9216( 78.96 |79.909 | 83.50
37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 28 | 49 | 50 | BT |52 |53 [ 54
Rb [ Sr Zr INb Mo |Tc |Ru Pd 9 Cd|In |Sn|Sb|Te e
8547 | §7.62 |88.905 | 91.22 |[92.906 | 95.94 (99) 101.07 (102.905| 1064 107 0 11240 114.62 [ 118.69 [ 121.75 | 127.60 [126.904 ] 131.30
S5 | 56 |57 | 72 | 73 | 74 | 15 | 76 | 77 | 78 81 |82 | 83 | 84 ]85 | 86
Cs|Ba|La |Hf [Ta|W |Re|Os|Ir |Pt Au g Tl |[Pb|Bi [Po|At |[Rn
132,905 137.34 | 138.91 | 178.49 |180.948| 183.85 | 186.2 190.2 192.2 [ 195.09 [196.967 | 200. 204.37 | 207.19 |208.980| (210) [210) [222)
87 | 88 [480 | 104 | 105 106 107 | 108 | 100 | 110 | 111 | 112
Fr |Ra|Ac |[Rf |Db gBh Hs(Mt|? (7 | ?
[223) [226) [227) [261) [262) (26 [262) [265) [266) [271) (272) (277)
Numbers in parenthesis are mass 3
o g —iabla orihoss 58 | 50 | 60 | 61 | 62 | 63 | 64 | 65 67 | 68 70 | 71
womicwimzeomeese | &€ | PT INAPmM|Sm(Eu|Gd|Tb y Ho |Er [Tm|Yb|Lu
Comfor e 1065 valies of the | 140.12 [140.907 | 144.24 [ (147) | 150.35 | 151.96 | 157.25 [155.924 [ 162.50 [164.930) 167.26 |168.934 | 173.04 [ 174.97
Commission oh Atomic Weights. ¥

2 90 [ 91 [ 92 [ 93 [ 94 [ 95 [ 96 | 97 | 98 [ 99 [100 [ 101 [102 [103
The group designations used
hi he f Chemical
b e o Chani U INp |PulAmCm Bk | Cf FmMdNo

232.038| (231) [238.03 | (230 | (242) | (243) | (247 | (247 | (249) | (254) | (253) | (256) | (256) | (257)




The Non-Metals

Located in the upper right
corner of the table

Many are gases or brittle
solids

Poor conductors
Diatomic molecules



http://en.wikipedia.org/wiki/Image:GraphiteUSGOV.jpg

“ 0 n M eta I s teachoo.com

Non-Metals

- poor conductors

- dull (not shiny)

- most = gases at room temp Carbon

- can be liquid or a brittle
solid

Sulphur Red Phosphorous



PERIODIC CHART OF THE ELEMENTS

1A HA 1HIB 1¥B ¥B ¥YIB YIIB Yl IB 1B 1A IYA YA YIA YIA
19 2@
H @ = gases O = nonmetals e
1.00797 & = liavids 4.0026
3Gl 48| s 55 56 79 29 99| 109
L| i = solids B F Ne'
6930 90122 | @ = synthefic 10,811 [12.0112 [14.0067 |15.9994 |15.9954 ] 20.183
g 120 35| 46| 150| 160| 17¢| 18¢
Na Mg Al | Si S |CrI |Ar
22.9598 | 24.3 26.9515] 26.086 [30.9738| 32.064 | 35.453 | 39.948
196| 200| 216| 226] 236| 246| 250| 260)| 270| 28@| 29| 300)| 310| 320| 336| 346| 35 §| 35¢
Ca|Sc|Ti |V |[Cr Mn|Fe|Co|Ni |Cul|Zn |Ga|Gel|As |Se Kr
39.102 | 40.08 |44.956 | 47.90 |50.942 | 51.996 |54.9380 | 55.847 [56.9332| 56.71 | 63.54 | 65.37 | 69.72 | 72.59 |r4.9216| 75.96 |79.909 | 83.50
376| 380| 390| A00| 416| 426| 430 440)| 450| 46@)| 47| 80| 496| S06| S16|_526| S36|_51¢
Rb|(Sr|Y |Zr INbMo|Tc |Ru Pd Ag Cd|In |Sn|Sb|Te Xe
85.47 | 87.62 |88.905 | 91.22 |92.906 | 95.94 | (99) |[101.07 [102.905| 106.4 [107.670] 112.40 | 114.52 | 118.69 | 121.75 | 127.60 |126.904] 131.30
556| 560 (%5709 720)|_736)| 74@| 750)| 76| 77@)| 18@)| 190)| 80 §| Bi@| 827| 837| B40)| 850)| 86§
Cs|Ba|La |Hf [Ta|W [Re|Os|Ir |Pt |Au Hg Tl |Pb|Bi |[Po|At |Rn
132.905| 137.34 | 138.91 | 175.49 [180.945 | 183.85 | 186.2 | 190.2 | 192.2 | 195.09 |196.967 | 200,58 | 204.37 | 207.19 [208.980] (210) [ (210) | (222)
877)| 8877|4897 104@| 1050 106@| 1070 1080| 109@| 1100 1118| 1120
Fr |Ra|Ac |Rf |Db Sg BhiHs Mt |? |? |7
(223 | (226) | (227 | (261) | (262) | (268 | (262) | (265) | (268) | (271 | (2720 | (277
Numbers in parenthesis are mass 3
e o stalis dviost 587 597 607 61 @] 627 637 647)] 650 660 677 685 697 705 115
Atomic weights corrected to Ce Nd Pm Sm Eu Gd Tb Dy Ho Yb
e ot ahies of the | 140.12 [140.907| 144.24 | (147) [ 150.35 | 151.96 [ 157.25 [158.924 | 162.50 [164.930| 167.26 |168.934 [ 173.04 | 174.97
Commission oh Atomic Weights. ¥
The group designations used 90@ 91@ 920 930] 940 950] 960 970 98 @ 99 @ 1000 101@| 1020] 1030
hewretetomerchericd | Th |Pa | U Np PulAmCm|Bk |Cf |[Es Fm|Md|No|Lr
: 232.038| (231) |238.03 | (230 | (242) | (243) | (247 | (247 | (249) | (2541 | (253) | (256) | (256) | (257)




The Metalloids

e Separate the metals from the
non-metals

e Are found along the “zigzag”

e Have properties of both
metals and nonmetals

e Example: semiconductors



http://en.wikipedia.org/wiki/Image:Silicon_carbide_detail.jpg

Metalloids

properties of both metals and

nonmetals

shiny or dull

most are solids

ductile

semiconductors
o (important in computers and

other electronic devices)

Silicon

Metalloids

Arsenic

teachoo.com

Germanium




: PERIODIC CHART OF THE ELEMENTS

b 1A 1A I1HIB 1¥B ¥YB ¥IB YIIB Yill IB 1B 1A I¥YA VYA YIA VYIIA
. U 2@
A H Q = gases O = nonmetals He'
LT & = liquids 0O = metalloids G0l
3o te = solids éﬂ é@ K‘Q 69 EQ NIOQ
Li |Be| . : e
ga3a [90122 | @ = synthetic 10,811 [12.0112|14.0067 |15.9994 [16.9954 | 20.183
] Mg 120 T3] 14G| 155| 16| 1@ 18

+ |NaMg Al |SI| P | S |CI|Ar

4 22.9898 26.9815) 28.086 |30.9735 | 32.064 | 35.453 | 39.948

o 19g| 208| 219] 228| 238| 246| 258| 268| 270

...... ‘ K |Ca|Sc|Ti |V |Cr|Mn|Fe |Co|Ni [Cu|Zn|Ga|Ge|As Se |Br |Kr

&) 295] 306| 31| 320 336 34| 35 3| 35@

39.102 | 40.08 [44.956 [ 47.90 [50.942 [51.996 [54.9380| 55.847 |58.9332| 58.71 | 63.54 | 65.37 | 69.72 | 72.59 |74.9216| 76.96 |79.909 | 83.80

37| 380)| 390 400| 41| 420)| 43 @| 440)| 450 460 476 480 494| 500

Rb|Sr|Y r (INbMo|Tc |Ru [Rh Pdiﬁgqu In [Sn St?Te | |Xe

8547 | 87.62 |88.905 | 91.22 |92.906 | 95.94 | (99) | 101.07 [102.905| 106.4

526 530|_54@

112.40 | 114.82 | 118.69 | 121.75 | 127.60 [126.904] 131.30

SS@E| 560|570 120)|_1306)| 146| I56| 166)| 776| 180)| 790| 80 3| 815| 827| 837| B40)| 850 86§

Ba|La |Hf |[Ta|W |[Re|Os|Ir |Pt |Au !;!'g Tl |[Pb| Bi |Po|At |BRn

132.905[137.34 [ 138.91 [ 178,49 [180.948 [ 183.65 | 186.2 | 190.2 | 192.2 | 195.09 |196.967 204.37 | 207.19 |208.980| (210) | (210) | [222)

8777 88(7|+897| 104@| 105@( 1068 1079| 1087 109@| 110@| 111§| 112§

Fr [Ra|Ac |Rf Db[stgBhHth 2. |2 |2

(223) | (2280 | (22m | (261 | (262) 262) | (265 | (268) | (270 | 272 | (211

Numbers in parenthesis sremass 3
numbers of most stable or most

by 587 597 60| 61 @] 627 637)] 645 650 667 677 685 695 105 715

N Ce|Pr [ NAdPm|Sm|Eu|Gd|Tb Dx Ho |Er Tm|Yb|Lu

conform to the 1963 values of the 140.12 [140.907 | 144.24 | (147) | 150.35 | 151.96 | 157.25 |158.924 | 162 164.930| 167.26 |168.934 | 173.04 | 174.97

Commission on Atomic Weights. ¥

The group designations used 90 @ 91@ 92@ 93@ 94@| 95O 96 & 97 o) 98 @ 99 @ 1008 1018 1028 1030

heewetetomerchenicl | T'h |Pa | U Np PulAmCm|Bk |Cf |[Es Fm|Md|No|Lr
‘ [237)

232.038| (231) |236.03 (242) | (243) | (247 | (247 | (249) | (254) | (2531 | (256) | (256) | (257




The Metals

Shiny solids — with one
exception!

Good conductors of heat
and electricity

High melting points

Usually malleable



http://en.wikipedia.org/wiki/Image:GoldNuggetUSGOV.jpg

good conductors of heat
and electricity
malleable

ductile

solids at room temp
(except - Hg)

metallic and shiny

teackoo.com

Metals

Silver Gold



PERIODIC CHART OF THE ELEMENTS

1A 1A 1B I1¥B ¥YB ¥YIB YIIB Yl IB 1B 1A IYA VYA YIA VYIIA
X 2@
H @ = guses 0 = nonmetals He
vl § S e 0 = metllie S
! = - ’ = (m (]
- @ = solids O = metals
BIRIETEN o — ovnihotic B|IC I N|O|F [Ne
6.939 §9.0122 = sy 10,811 |12.0112 (14.0067 |15.9994 (15.9934 ] 20.183
1151 126 T35| 140 150 160 17g| 18¢
Na g Al|SI|P | S |CI|Ar
22.9898 §24.3 26.9815) 28.086 [30.9738| 32.064 | 35453 | 39.948

19@| 20| 215] 226 230] 240|250 2600 270)] 280)] 29g| _300| 316| 320 330)| 346| 35 §| 3@ .
Ca|Sc|Ti |V |Cr Mn|Fe |Co|[Ni |[Cu|Zn |Ga|GelAs |Se|Br|Kr|

39.102 §40.08 |44.956 | 47.90 |50.942 | 51.996 [54.9380| 55.847 |58.9332| 58.71 63.54 65.37 £9.72 7259 §74.9216| 768.96 |79.909 | 83.580
37| 38a)| 390 400 A1 G| 426|_438( 440G 450 460 470)| 48| 495 506 S16|_S26| S36[ S4@
RbiSr|Y |Zr [Nb|Mo|Tc |[Ru|Rh |Pd Aeg Cd|In [Sn|Sb|Te| | |Xe
8547 §7.62 | 68.905 | 91.22 |92.906 | 95.94 (99) 101.07 |102.905| 1064 [107.870| 11240 | 114.82 | 118.69 [ 121.75 | 127.60 |126.904 ] 131.30
S5 S60[%570| 7200 _730| 40| 50| 1600 770y 78c| 1907 80 §| Bia| 827 838 7| 855| 86@
Cs|Ba|La |Hf [Ta|W |Re(Os| Ir |Pt |[Au Hg Tl |Pb|Bi |[Po|At |Rn
132,905 §137.34 | 138.91 [ 17649 |150.945| 183.85 | 186.2 190.2 192.2 | 195.09 |196.967 | 200. 204.37 | 207.19 |208.980( (210) [210) (222)
. - 87| 887(+89. 1048 1050| 106@| 1070| 1086[ 1098 1108 1110 1128

Fr |Ra |Ac |Rf Db[stgBhHth 2. |2 |2

(2231 [ (2280 | (227 | (261) | (262) (262) | (265 | (268) | (271 | (272 | (277

Numbers in parenthesis aremass 3
numbers of most stable or most

hossonindsic 5877 5977 6077 61 @] 627 6377 647 657 6677 6777 687 6977 707 7177

N — Ce|PrINdPm|Sm|Eu |(Gd|Tb Bx Ho |[Er [Tm|Yb |Lu

conform to the 1963 values of the 140.12 |140.907 | 144.24 | (147) [ 150.35 | 151.96 | 157.25 |155.924 164.930 [ 167.26 |165.934 | 173.04 | 174.97
Commission on Atomic Weights. ¥

Tia qrotp Ausiineions snd 900 91 0] 920 930] 940] 950] 96 @ 97 0] 98 0] 99 0] 1000] 1015] 1020] 1030

herasrsthe fomerchenicsl | NIREEIIEECARINAS) I[\2|3;]) PuAm|Cm|Bk [Cf |Es Fm|Md|No

232.038| (231) |238.03 (242) | (2431 | (247 | (247 | (249) | (254) | (253) | (256) | (256) | (257




Alkali Metals

PERIODIC CHART OF THE ELEMENTS

1A HA 1B 1¥B vB YIB VYIIB vin 1B uB A IVA YA YIA VIIA
1 2
H e
1.00797 4.0026
3_ 4 S 6 7 8 9 10
i e B | C O Ne
6.939 [9.0122 10.811 |12.0112|14.0067 [15.9994 |18.9954 ] 20.183
11 i b4 14_ 15 16 17 18
Na Mg 1 i S Ar
|2729893 24.3 26.9815) 28.086 [30.9738 | 32.064 | 35453 | 39.948
19 20 21 22_ 23 24 25 26 27 28_ 29 30 31 33 34 35 6
Ca (S r n|Fe |Co i u Ga|Ge|As r
33302 | ¥0.05 |4%.955 | 47.90 |50/942 | sT9s |54.9350 | 55547 559332 | sa.71 | 6554 | '55.57 | s | 7255 |fa321s| Yoee |75.60s | adso
37 38 39 40 41 42 43 44 45 46 a7 48 49 S50 52 53 54
Rb | Sr Zr o|Tc |Ru|Rh g In |Sn e Xe
5547 | 37.62 |sss0s | $722 |s2:506 | 95.93 | (997 |101.07 |102.905 | 1053 |107:670 | 17240 | 114.82 | 17668 | 121.75 | 12750 |126.904 | 131 30
55 56 %57 7 73 T4 75 76 77 78 79 80 81 82 83 85 86
C a a e Ir 1Pt |AuiHg P i t |Rn
135,505 | 13794 | 13691 | 17849 150 S48 | 183.65 | 1355 | 790 | 192.2 | 195.03 |1as.967| 200,58 | 204.37 | 207.15 [205.880| (2100 | t210) | (2221
87 88 #89 104 105 106 107 108 109 110 111 112
r c Sg s (Mt | 7 ? s
G2 | (oon) | 1257 | b1y | 'Be) | toeet | Geoy | t2s%) | Oser | o7 | o7 | orm
Numbers in parenthesis are mass
i o srmost 9 60 61 62 63 64 3 66 67 68 69 70 kil
- Ce|Pr INd Pm|Sm|Eu|Gd Dy|Ho |[Er (Tm|Y u
conformtaihe 1065 vanes of the | 190.12 |140.907 | 144.24 | (147) | 150.35 | 151.96 | 157.25 |158.924 | 162.50 [164.930| 167.26 |168.934| 173.04 | 174.97
on Atomie Weighs
e oroup asiinaions wesd| 90 91 92 93 94 95 56 97 98 99 00 [ 101 [ 102 | 103
hetears b fom s Choloal hiPal U INp|PuAmCm| Bk S M o|L
232.038| (231) [238.03 | (237) (242) (243] (247) (247) (249) (254) (253) (258) (2586) (257

The Alkali Metals are In
group 1

Properties:

They have ___ valence
electron

Highly reactive (think
explosions

Explode in water!

K+ H,0 = purple fire



annlI ME nls =
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o
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Group 1 K
Hydrogen is not a member of this family

because it is a non-metal
e Valence Electrons =1

e Soft metals

e Very reactive (esp. water)

e Reacts easily with group 17

e Conductive
e METALS




PERIODIC CHART OF THE ELEMENTS

1A 1A 1B 1¥B ¥YB ¥YIB YIIB Yl IB 1B 1A IYA YA YIA YIA
3 7
® = gases O = nonmetals He
el O = lauids O = mefalloids s Ter e el 108
LiEl BeD 7 = solids D = metals O o NQ OQ FQ NeQ
6939 foni22 | @ = synthetic 10.811 [12.0112 |14.0067 [15.9994 | 18.9984 | 20.183
gl 125 T35| 145| 150| 160 17g| 18
Na ’Vlg Si S |CI|Ar
22,9893 [24.3 26.9815] 28.086 [30.9738| 32.064 | 35.453 | 39.948
19@| 200| 210| 220] 230] 240]_250] 260)] 270] 280] 29g| 306| 310| 326| 336| 36| 35 §| 35@
Ca|Sc|Ti |V |Cr Mn|Fe|Co|Ni [Cu|Zn |Ga|Ge|As |Se|Br |Kr
39.102 | 40.08 |44.956 | 47.90 |50.942 [51.996 [54.9380| 55.847 [56.9332| S8.71 | 63.54 | 65.37 | 69.72 | 72.59 [r4.9216| 78.96 |79.90a | 83.80
3707| 38)| 390)| 400 410)| 42()| 43 G| 440)| 450)| 460 470)| 4807 490| 500 515] 5209 530| 54@
Rb |Sr Zr [INb Mo |(Tc [Ru Pd Aeg Cd Sn|Sb|Te| | [Xe
8547 |87.62 |88.905 | 9122 [92.906 | 95.94 | (99) |101.07 |102.905| 106.4 |107.870| 11240 | 114.82 | 178.69 | 121.75 | 127.60 |126.904] 131.30
5SS S60|%570)| 7207|_730)| 40| 7507 7607 775 1803| 790)| 80 3| B17| 827 837 BAr)| 857| 86@
Ba Re [Os Hg Tl |Pb|Bi |Po|At |Rn
132.905 |137.34 | 138.91 | 178.49 [180.948 | 183.85 | 186.2 | 190.2 | 192.2 | 195.09 |196.967 | 200.56 | 204.37 | 207.19 [208.980| (2100 | (2100 | (222
B8777| 8877|8977 1040| 1050 1060| 1070| 1080 1096| 1100| 1110 1120
Fr |Ra |Ac |[Rf [IDb Sg BhiHs|Mt|? | ? | ?
223 Ki22e) |22 | (261 | 262 | 268f | 2620 | (2650 | (2680 | 270 | (272 | (277
Alkali metals | 3®5[ 595] 605] 616 625] 635 645 650 660 676 B85 695 705 165
: Eu |Gd|Tb Dy Ho m|Yb
sonforn tothe 1063 values of e [140.12 [140.907| 144.24 | (147) | 150.35 | 151.96 | 157.25 |156.924 | 162.50 |164.930| 167.26 [168.934 | 173.04 | 174.97
Commission on Atomic Weights. ¥
i sl i 900 910 920] 930] 940] 950] 960 970 98 @] 99 5] 1000] 1010] 1020] 1030
btk Np|Pu/AmCm Bk | Cf mMdNo|Lr
038| (231) |238.03 | (239 | (242 | (243 | (24m | (247 | (249 | (z59) | 253 | (256) | (256) | (257

PR
- . .

------



1A 1A
1
1.00797
3 4
Li |Be
6.939 [9.0122
11 12
22.9898 24.3%
19 20
39.102 | 40.08
37 38
8547 | 87.62
55 56

(223 | (228)

Numbers in parenthesis are mass
numbers of most stable or most

commoniisotope.

Atomic weights conrected to
conform to the 1963 values of the
Commission on Atomic Weights.

The group designations used
here are the former Chemicl
Abstract Service numbers.

Alkaline Earth Metals

PERIODIC CHART OF THE ELEMENTS

The Alkaline Earth Metals are

in group 2

Properties:

They have ___ valence
electrons

The are soft, silvery metals
They react with halogen
gases and water




ALKALINE EARTH METALS

Group 2
ALKALINE e Valence Electrons =2
EARTH
BT e malleable

e reactive BUT less reactive

than group 1

e conductive
e METALS




PERIODIC CHART OF THE ELEMENTS

1A 1A 1B I1¥B ¥B YIB YIIB Yl IB 1B A IYA VYA YIA YIA
X 2@
H @ = gases O = noenmetals [ = Alkali metals e
100497 g & = liquids 0O = metalloids - GlIE
ElE | @§ @ = solids O = metals >0 69 7@ @ 3¢ 10@
6.939 |9.0122 | ©@ = synthetic 10.811 |12.0112 |14.0067 [15.9994 [15.9984 | 20.183
11| 120 T35| 145 156 166| 17¢| 18¢
a _Mgi Si S |CI|Ar
22.9898 [124.37% | 26,9815 ] 26.086 [30.9738 | 32.064 | 35.453 | 39.945
195| 200)| 215 226| 230| 240|250 260 270| 280| 295)| _300)| 310)| 326] 330| 340)| 35 3| 36@
Ca Sc|Ti Cr Mn|Fe Ni |[Cu |Zn |Ga|Ge Se Kr
39.102 | 40.06 |44.956 | 47.90 | 50.942 | 51.996 |54.9380 | 55.647 [58.9532| 58.71 | 63.54 | 65.37 | 69.72 | 72.59 [r4.9216| 76.95 |79.909 | 63.50
376| 386)) 39| 400| Ao 426[_ 430 4| 450| 460| 70| 486 495 S08[ S16|_526)| S30|_54¢
RBRb | Sr | Zr INb (Mo |Tc |Ru Pd Ag Cd|In [Sn|Sb|Te Xe
8547 | 67.62 188.905 | 91.22 |92.906 | 95.94 | (99) |101.07 [102.905| 1064 |107.670) 112.40 | 114.82 | 118.69 [ 121.75 | 127.60 |126.904 | 131.30
55| S60\%5709| 1200|_7309| 1400| _7507| 166 77c0| 7869| 190)| 80 §| 81| 8207 83m 5| 855 86§
Ba Re [Os|Ir Hg Tl |Pb|Bi |Po|At |Bn
132.905 | 137.34 | 138.91 | 178.49 (150,945 163.85 | 186.2 | 190.2 | 192.2 [195.09 |196.967 | 200.58 | 204.37 | 207.19 [208.980 (210) | (210) | (222)
8777 8817 +89.7| 1040 1050| 1060| 1070| 1086| 1095 1108 111@| 1120
Fr |[Ra Ac |Rf |Db Sg BhiHs|Mt|? |? | ?
(223) |l (226) | (227) | (261) | (262) | (2667 | (262) | (265) [ (268) | (271) | (272) | (277)
Number | I - =3 - 1
Iinbet Alkaline SO | O 60 61 @] 627 637 647 657 667 6777 687 697 704 5
worioweamesomeets 1nener el INAPmMSm(Eu (Gd (Tb Dy Ho |Er [Tm|Yb |Lu
e o ahmeofthe | 140.12 [140.907 | 144.24 | (147) | 150.35 [ 151.96 | 157.25 |158.924 | 162.50 [164.930 | 167.26 |168.934 | 173.04 [ 174.97
Commission on Atomic Weights. ¥
The group designations used 900 910 920 930 940 950 960 970 98 @ 99 1000 101G 1020 1030
heresrethe fomerchenical | IR RHEN A S Np Pul/AmCm|Bk |Cf |[Es FmMd|No | Lr
: 232.038| (231) |238.03 | (230 | (2420 | (2431 | (247 | 247 | (2490 | (2541 | (2531 | (2561 | (256) | (257




Transition Metals

PERIODIC CHART OF THE ELEMENTS Transition Metals are in groups 3-12 B

1A 1A 1B 1¥B ¥B VYIB YIIB i 1B 1B 1A IYA VYA YIA YIA
;| 2
1.00797 4.0026
: 4 5 6 7 8 9 10
i B C Ne
6.939 |9.0122 10.811 |12.0112]14.0067 |15.9994 |18.9984 ] 20.183
1 12 14 15 16 17 18 .
H [ ]
Na Mg ALISLLP, S, |G [Ar roperties
22.9898 | 24.3 26.9815] 28.086 [30.9738| 32.064 [ 35.453 | 39.948 [}
19 20 21 22_ 23 24 25 26 27 ZB_ 29 30 31 33 34 35 36

C r e Lo S |oe
39.102 | 40.08 |44.956 | 47.90 [50.942 [51.996 [54.9380 [ 55.847 [58.9332| 58.71 | 63.54 | 65.37 | 69.72 | 72.59 |74.9216] 78.96 |79.909 | 83.80

Bb S5 7 [ INb Me 7= [Ru R P4 Aalcalin lsn 1Sb[fal 1 [e| 1 hey have varying numbers of valence

8547 | 87.62 |88.905 | 91.22 [92.906 | 95.94 (99) [101.07 [102.905| 1064 112.40 | 114.82 | 118.69 | 121.75 | 127.60 |[126.904] 131.30

55 56 [%57 72 73 74 75 76 77 78 79 80 81 82 83 85 86

1(3;'.35 %g IIES?I ||7-8I.I9 1-!!;33 lmS II:ESeZ c|9)0§ IIBEZ 1'52}9 l!AﬁggT !;!g 2"314-.!17 ZFU)TtT)Q ZEEIBH I[::IE]) [2All;t] '[325]] eIeCtrOns.

87 88 [4+89 104 | 105 [ 106 | 107 [ 108 | 109 [ 110 [ 111 112

SgBhHth 212 |7
26

r a|AC [ [ [
(223) | (226) [ (227 | (261) | (262) (262 | (265 | (266) | (271) | (272) | (277

R solids (except Hg)

. Ce|Pr INdPm|Sm|Eu|Gd|Tb Dy Ho |Er Tm|Yb|Lu
3 values of the 140.12 [140.907 | 144.24 | (147) [ 150.35 | 151.96 [ 157.25 [158.924 | 162.50 [164.930| 167.26 [168.934 | 173.04 | 174.97 .
on Atomic Veights I b I ( A d C )
90 91 92 93 94 95 96 97 98 99 100 101 102 103 -
e F“‘ Ba| U [Np [P [Am|Cm Bk | |5 [FmIMa No | 17 Slivery-biue except U an u
232.038 | (231) |238.03 | (237) (242) (243) (247) (247) (249) (254) (253) (256) (256) (257)

Lanthanides- used in TVs, movies

Actinides- highly unstable and
radioactive



TRANSITION METALS

Groups 3-12
e g00d conductors

Periodic Table .
of the Elements e ductile and malleable

[T ][]
IEEEEE { e harder metals
| e not very reactive

o METALS




The different families

PERIODIC CHART OF THE ELEMENTS . The Aluminum’ Carbon’

1A IIA 1B IYB V¥B VIB VYIIB yiu 1B 1B 1A IYA VA VIA VIIA
1 2z
He
1.00797 4.0026 O O]9
* B S [E N0 F NG Itrogen, an Xygen ramilies
Li |Be B e )
6839 [9.0122 10811 [12.011214.0067 159304 [13.9984 | 20.153
11 12 14 15 16 17 18

S e g e G are in groups lIIA(BA)-VIA(6A)

Cc e Lo ae|As |oe | Dbr
39.102 | 40.08 |44.956 | 47.90 |50.942 | 51.996 [54.9380| 55.647 |58.9332| 58.71 | 63.54 | 65.37 | 69.72 | 72.59 [r4.9216) 78.96 | 79.909 | 83.80

37 38 39 40 a1 42 43 44 45 46 47 48 49 50 52 53 54

Bb|Sr| Y |Zr INb|Mo|Tc (Ru Rh |Pd Ag Cd|In |Sn|Sb|Te| | |Xe

8547 | 87.62 [88.905 | 91.22 |92.906 | 95.94 [ (99) | 101.07 |102.905| 106.4 [107.670 112.40 | 114.82 | 118.69 [ 121.75 | 127.60 |126.904] 131.30

55 56 [%57 72 73 74 75 76 77 78 79 81 82 83 85 86 O r I 3 - I 6
1 L]

80

s(Ba|La a s|Ir |Pt |Au Hg T i |Po n
132.905) 137.3¢ | 138.91 | 178.49 [180.948| 183.85 | 186.2 190.2 192.2 | 195.09 [196.967 | 200. 204.37 [ 207.19 |208.980 | (210) (210) (222)
87 88 *89 104 105 106 107 108 109 110 111 112

Fr |Ra |Ac |Rf Db(SngBhHth 21?207

(223) | (228) | (227) | (261) | (262) (262) | (265 | (266) | (271) | (272 [ 27

i ke, o HOW man Valence elect Frons are
b f t stabl t
e ol v erimas! 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 711 y

N — mEu|Gd|Tb Dy Ho [Er Tm/Yb|Lu
conform to the 1063 values of the | 14012 [140.907 | 144.24 | (147) | 150.35 | 151.96 | 157.25 |158.924 | 162.50 |164.930 | 167.26 |168.934 [ 173.04 | 174.97
Commission on Atomic Weights.
i 90 91 92 93 94 95 96 97 98 99 100 [ 101 [ 102 [ 103 o 4 7
The group designations used
ESEEES [Th/Pal U Ne|Py AmicmiBk|Cf [Es EmMd]No| Ly in each elemental family
232.038) (231) |238.03 | (237) | (242) | (243) | (247) [ (247) [ (249) [ (254) [ (253) | (256) | (256) | (257) L]



PERIODIC CHART OF THE ELEMENTS

1A 1B 1¥B ¥B VYIB VIIB
1
1.00797
3.
Li
6.939
1
22.9898
19 21 22_ 23 24 26
K c|Ti r e
39.102 44.956 | 47.90 [50.942 [51.996 55.847
37 39 40 4 42 44
8547 88.905 | 91.22 |92.906 | 95.94 101.07
55 %57 72 73 74 76
s a
132.905 138.91 | 178.49 [180.948| 183.85 190.2
87 *89 104 [ 105 | 106 108
r c g B s
(223) (227) (261) (262) (261 (265)

Numbers in parenthesis sre mass 3

numbe
comme

Aomic
confor
Commi

-

¢ 68 69 70 n
D
130] 167.26 [168.934 | 173.04 | 174.97
T 100 [ 101 [ 1

| (253) | (256) | (256)

)

| 2 ’All "

“ o M i =

Halogens are in group 7

Properties:

They have _ valence
electrons

very reactive!

they kill stuff! (toxic gases)
diatomic molecules

add H? = acid



Halogens

THE HALOGEN GROUP

Group 17

Valence Electrons =7

Very reactive - often in
compounds with group 1

volatile, diatomic atoms
NON METALS




PERIODIC CHART OF THE ELEMENTS

1A 1A 1B 1¥B ¥B ¥YIB YIIB Yl IB 1B 1A I¥YA VYA YIA VYIIA
e
@ = guases O = nonmetals [ = Alkali metals
1.0%79? — & = liquids O = metalloids ] = Alkaling Earth metals
Li@": @ @ = solids O = metals 0 = Nohle gases
6333 30122 @ = synthefic 10811 [12.0112|14.0067 [15.99948 15,9954 20.183
1150 126 T35] 14G| 155| 166] 17@f 15@
a Mg! S CI |Ar
22,9696 | 24.372 | 26.9515 | 28.066 [30.9738 | 32.064 § 35.453 [ 39.948
195 200| 216 220 230)] 240 250 260 270 280| 295| _300)| 310| 320| 330)| 346] 35 o 3@
Ca Sc|Ti Cr Mn|Fe |[Co|Ni [Cu|Zn |Ga|Ge|As |Se|Br [Kr
39.102 [ 40.08 |44.956 | 47.90 [50.942 |51.996 |54.9380| 55.847 [58.9332| 58.71 | 63.54 | 65.37 | 69.72 | 72.59 [r4.9216| 78.96 | 79.909 § 83.60
3709|3800, 39| 4009| 41| 4200| 43| 4409| 450 4600 4765| 480| 495 5009| S16)]_526) S30|_S4@
Rb|Sr Zr INb (Mo |Tc |Ru|Rh |Pd Aeg Cd|In |Sn|Sb|Te| | |Xe
8547 | 67.62 ' 88.905 | 91.22 92906 | 95.94 | (99) [101.07 [102.905| 1064 |107.870[ 11240 | 114.82 | 118,69 [ 121.75 | 127.60 §126.904 ] 131.30
S55| 560%5700| 1209|_7300| 40| 1509 760| 7763| 7800| 90| 80 3| 815 820 837| 84| 850 86¢
Cs|Ba La |Hf [Ta|W |[Re|Os| Ir [Pt |Au Hg Tl |Pb|Bi |[Po| At |Bn
132.905 | 137.34 | 138.91 [ 176.49 [180.948| 183.85 | 186.2 | 190.2 | 192.2 | 195.09 [196.967| 20056 | 204.37 | 207.19 [208.980| (210) § (210) J (222)
877 88@3}*89@ 104%( 105@| 106@| 107@| 1088 1098 1108 111§ 1128
(223) [ (226) | (227) | (261) | (262) | (26 (262) | (265) | (268) | (271 | (272 | (27n g
Numbers in parenthesis are mass 3
i g siabla orinast 58] 597 607 610] 627 63 64| 657 667 677 68 697 70 717
Atomic weights comected to Ce m Eu Gd Tb Dy Ho Yb
Conforn tathe 1063 values of the | 190:12 [140.907 | 144.24 | (147) [ 150.35 | 151.96 | 157.25 [158.924 | 162.50 |164.930 | 167.26 [168.934 | 173.04 | 174.97
Commission oh Atomic Weights. ¥
e grovp desinations used 900 913 920] 930] 940 950] 96 @ 97 0] 98 0| 99 @] 1000 1010] 1020] 1030
s s s ormr i Pa Np |Pul/AmCm Bk Cf | Es FmMd/No|Lr
: 232.038| (231) [238.05 | (23 | (242) | (2431 | (247 | (247 | (249) | (2541 | (253) | (2560 | (256) | (257




PERIODIC CHART OF THE ELEMENTS

1A A 1B 1I¥YB ¥B VYIB VYIIB Yi 1B 1B 1A IYA YA VYIA VYIIA
1 2
H He
1.00797 4.0026
3 4 S 6 A 8 9 10
e
6.939 [9.0122 10.811 [12.0112]14.0067 |15.9994 [18.9984 | 20.183
1 12 14 15 16 17 18
g i r
22.9898 | 24.3 26.9815] 28.086 |30.9738 | 32.064 | 35.453 | 39.948
19 20 21 22. 23 24 25 26 27 28. 29 30 31 33 34 35 36
a|Sc|Ti Mn|Fe |Co|Ni [Cu|Zn|Ga|Ge|As |S r
39.102 | 40.08 |44.956 [ 47.90 |50.942 [ 51.996 |54.9380| 55.847 [58.9332| 58.71 | 63.54 | 65.37 [ 69.72 | 72.59 |74.9216| 78.96 |79.909 | 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 52 53 54
r Ag Cd|In |Sn |
8547 | 87.62 |88.905 | 91.22 [92.906 | 95.94 (99) 101.07 |102.905| 1064 |107.670| 112.40 | 114.82 | 118.69 | 121.75 § 127.60 |126.904 ] 131.30
55 56 [%57 72 73 74 75 76 77 78 79 80 81 82 B3_ 85 86
B f Re [Os|Ir |Pt |Au Hg Tl |Pb|Bi |Po|At
132.905| 137.34 | 138.91 | 178.49 [180.948| 183.85 | 186.2 190.2 192.2 [ 195.09 [196.967 | 200. 204.37 | 207.19 |208.980| (210) (210) (222)
87 88 $89 104 [ 105 [ 106 | 107 [ 108 [ 109 [ 110 | 111 112
r |[Ra|Ac b Sg Bh|Hs|Mt|? [? |?
(223) | (226) (227) (261) (262) (26 (262) | (265) | (266) [ (271) (272) (277)
Numbers in parenthesis sremass 3
\be f t
Femuniditiny 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71
S———— e|Pr m|Sm|Eu b |Dy|Ho Er [Tm u
confomn tothe 1265 vaes ofthe  |140.12 |140.907 | 144.24 | (147) | 150.35 | 151.96 | 157.25 |158.924 | 162.50 |164.930 | 167.26 [168.934| 173.04 | 174.97
Commission on Atomic Weights. ¥
{anstic 90 91 92 93 94 95 96 97 98 99 100 [ 101 102 [ 103
The group designations used
pur slietoms oarko Pa Np [PulAmCm|Bk |Cf |[Es Fm|MdNo|Lr
' 232.038| (231) [238.03 | (237) | (242) | (243) (247) (247) (249) (254) (253) | (256) | (256) [ (257)

Noble gases are in group 8
Properties:

e full valence shell- how
many electrons??

e previously called “inert
gases”



THE INERT GASES Group 18

(NOBLE GASES)

e Valence Electrons-8 &2

(He only has 2)

e Not reactive with other

elements

e NON METALS



http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDI2OTczMDU0MjAzOTY4ODk1ODMiLCJwcmVzZW50YXRpb25JZCI6IjF4bjR4b1J2TzBfY1AxS3R5TVYzTHZNcjRQekk1RmpTZGNEUHVBYkNxRDNNIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6Imc2MzNlMWM1MDVmXzFfMTk2IiwiY29udGVudEluc3RhbmNlSWQiOiIxeG40eG9Sdk8wX2NQMUt0eU1WM0x2TXI0UHpJNUZqU2RjRFB1QWJDcUQzTS83ODNjMjAwMC1hMjAwLTRhMTctOWY2YS0zNjVlMjViZGQyNzkifQ==pearId=magic-pear-metadata-identifier

PERIODIC CHART OF THE ELEMENTS

1A HA 1B 1¥B ¥B ¥YIB YIIB Yill IB 1B 1A IYA YA VYIA YIA
X3 7@
H @ = guses O = noenmetals [J = Alkali metals He
1.00797 o & = liquids O = metalloids ] = Alkaline Earth metals - 4.0026
Iji@ B“e@x G = solids O = metals >0 60 /@ 8¢ @ Nme'Q
£.939 9.01221 @ = synthetic 10811 [12.0112(14.0067 [15.9994 |15.9984 | 20183

119 126 T35| 45| 156| 160 17¢| 8¢
a Mgz Al|SI|P | S |CI|Ar
22.9895| 24.372 26.9815) 28.086 [30.9738 | 32.064 | 35453 §39.945
195 205| 2G| 226 23G] 24| 250)| 266 27a)] 28| 29a|_306)| 316)| 326)| 336| 395)| 35 3| 36@
K [Ca Sc|Ti |V |Cr Mn|Fe|Co|[Ni [Cu|Zn |Ga|Ge|As |Se |Br |Kr
39.102 | 40.08 " 44.956 | 47.90 | 50.942 | 51.996 |54.9380 | 55.647 [58.9332| 58.71 63.54 65.37 69.72 72.59 §74.9216| 78.96 |[79.909 § §3.80
375) 38@)] 390 400 A1G| 426[_ 430 35| 456 46| 470| 486 495| S00| S16)|_526| S36|_54¢
Rb|Sr Y [Zr INb|Mo|Tc |[Ru |Rh |Pd Ag Cd|In [Sn|Sb|Te| | [Xe
8547 | 87.62 §8.905 | 91.22 |92.906 | 95.94 (99) 101.07 |102.905| 1064 [107.670| 11240 | 114.82 | 118.69 [ 121.75 | 127.60 |[126.904§131.30
SS5E| 5660 %5709 1200|_1369| 40| 1500 7669 77c0| 186 796y| 8O §[ 81| 827 B35 B40)] 855)| 86§
gBabLa Hf [Ta|W |Re|Os| Ir |Pt |[Au Hg Tl |Pb|Bi [Po|At IRn
132.905 | 137.34 £ 136.91 | 178.49 [180.945| 183.85 | 186.2 190.2 192.2 | 195.09 |196.967 | 200. 204.37 | 207.19 (208.980| [(210) [210) [222)
87@3} 88@%*89@ 1045 105@| 106@ 1078 108@ 1098 11068 1118 1126

Fr |[Ra Ac (Rf Db Sg Bh|iHs Mt | ? | ? |7 Noble gases

[223) i[{2ﬁl_ (227 | (281) | (262) | (26 (262) | (265) | (2686) [2.?1] [2-7‘2] [2-?7]

Numbers in parenthesis are mass 3

numbers of most stable or most - - -
common isotope. 58| 5977 607

Atomic weights corrected to C e Pr N d

conform to the 1963 values ofthe [ 190:12 |140.907] 144.24
Commission on Atomic Weights. ¥

The group designations used 90 @ 91 @‘ 92 @

here are the former Chemical T h P a U
238.03

Abstract Service numbers. 232.038| (231)

61 @] 627 637 647 657 667 677 687 697 705 715

Pm|Sm|Eu |Gd|Tb Bx Ho |Er [Tm|Yb |Lu

(147) | 150.35 | 151.96 | 157.25 |156.924 164.930 | 167.26 |168.934 | 173.04 | 174.97

93 @ 940 9590 96 @ 970 980 99 Q| 1008 101G 1024( 1030

'[\2139 PuAm|/Cm|Bk [Cf |Es Fm{Md|No | Lr

(242) | (243) | (247 | (247 | (249) | (2541 | (253) | (256) | (2560 | (257




Who are the most reactive???

e Which groups on the periodic table were the most
reactive?

e Hint: think explosions.



PERIODIC CHART OF THE ELEMENTS

1A HA 1HIB 1YB ¥B V¥YIB YIIB Yl IB 1B 1A IYA, YA
X
H @ = guases O = nonmetals [ = Alkali metals
1.00797 e & = liquids O = metalloids ] = Alkaline Earth metals
Iji@% 4eji @ = solids O = metals O = Nohle gases
§.939 59.01225‘ @ = synthetic = Balugen-posas 14.0067 |15.3994 :
119 12@ 15| 1661 179 8§
g‘ S |CI|Ar
22.9595 | 24.3 26.9515] 25.086 [30.9738| 32.064 | 35.453 §39.945
1975| 209 210| 220 230 240 250 2609 2709 2809 297 300| 310)| 320)| 330 344] 35 36§
Ca Sc|Ti Cr Mn|Fe |Co|Ni [Cu|Zn |Ga|Ge Se|Br [Kr
39.102 | 40.06 | 44.956 | 47.90 [50.942 [51.996 [54.9380 | 55.847 [58.9332| 56.71 | 63.54 | 65.37 | 69.72 | 72.59 |r4.9216| 76.96 | 79.909 § 63.50
3769| 38 3977 400 41| 420 43@| 440 457 460 47@ 48| 497| 507| S10|_526] S30|_59@
Rb | Sr Zr INb Mo |Tc [Ru Pd g Cd|In [Sn|(Sb|Te e
8547 | 87.62 68.905 | 91.22 [92.906 | 95.94 | (99) |101.07 |102.905| 1064 |107.870| 112.40 | 114.82 | 116.69 | 121.75 | 127.60 §126.904] 131.30
S55) S6ax>7all 720|_730)| 40| 10| 16| Tig| 18m| 90 sn¢ 81| 82| 83| 84, 85 ©6
s |Ba La JHf Re |Os g Tl |Pb|Bi [Po Bn
132.905 [ 137.3¢ 13591 17849 [150.945| 163.85 | 186.2 | 190.2 | 192.2 | 195.09 |196.967 | 20058 | 204.37 | 207.19 |208.980 (210) | (210) § (222)
8777| 8877 +89, [ 1040( 1050( 1060| 1070| 1080| 1090 1100 1116 1120
Fr |[Ra AcfjRf (Db Sg BhiHs Mt | ? |7 |7
(223) [ (2260 | (227) Wie61) | (262) | (2667 | (262) | (265) | (268) | (271 | (272 | (279)
Mumbers in parenthesis are m # Lanthanide series
e oyt sisclac 587 597 607 61 @] 627 637 647 6577 66@ 677 685 697 704 A0
Atomic weights comected to %% 140.907 | 144 24 Pm Sm Eu Gd Tb y Ho Yb
g dodasinntet) T : : 24 | (147) | 150.35 | 151.96 | 157.25 |155.924 | 162.50 |164.930| 167.26 |168.934 | 173.04 | 174.97
Commission oh Atomic Weight ¥ Actinide series
T ek s e 900 910 920] 930 940] 950 960] 970 98 0] 990 1000] 1010] 1020] 1030
s s s former etk Pa Np |Pu/AmCm Bk |Cf [Es |FmMd|No
: 232.038| (231) |236.03 | (230 | (242) | (2431 | (247 | (247 | (249) | (2541 | (253) | (2561 | (256) | (257




Trends on the Periodic Table

Electron affinity — how much an element wants to trap
electrons

Electronegativity- how much an element wants to pull
electrons into a covalent bond

Atomic radius- the size of the atom’s radius
o lonic radius

First ionization energy- the energy required (kJ/mol) to
remove the LAST electron from an element’s valence
shell



Periodic Trends

Electronegativity increases

Atomic radius increases

B Alkali metals [] Metalloid
N [] Alkaline earth metals [[] Nonmetals 13 14 15 16 17
—— [] Transition metals ] Halogens = H =

[] Post-transition metals [] Noble gases

Ion energy increases

Atomic radius increases
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Electron Affinity increases
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[ What is happening? ]

\\@‘ﬁs
*\A&

Phenomenon

Observable events in
the real world

\. J

\)

....\.|

Notice | Wonder

Make observations about what is
happening in the video.
e \What do you see?

‘ e \What do you wonder?



http://www.youtube.com/watch?v=U6bKDaZiy_k

Pause and Talk

[ How does it work? J

(4

Thinking in Causation

Lavel &
Cause, Mechanism & Effect

Cause & Effect
..

Structure
Function



http://www.youtube.com/watch?v=HybAi1NV5oU



http://www.youtube.com/watch?v=7VkTrzdoiyk

lhtit\t\t‘t\l\t\t\t\t\t\t.\l\[\l\w
.hth(‘l\l\t\l\th((tt\tit\t\t\titamvw
0z

Vv v v v v vv v v v v v v v v U

Reset Balloon

J |

Show all charges

(O Show charge difference

O Show no charges

{@



https://phet.colorado.edu/en/simulations/balloons-and-static-electricity



http://www.youtube.com/watch?v=yc2-363MIQs

Electric Charge: Objects become positively
charged when they lose electrons and negatively
charged when they gain electrons; objects with
like charges repel and objects with opposite
charges attract

Electricity: the presence and/or
flow of electric charges




® <o
Electricity is
Vv a flow of

Battery —— eIeCtronS @ — Lamp
around a

circuit F
[ =3

l

Electron flow




All matter is composed of positive and
negative particles.

The flow of charged particles
Is an electric current.
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When you watch TV, use a computer, or even turn
on a light, you depend on moving charges for the
electrical energy that you need.




Higher Current = Faster Moving Electric
Charges (Electrons)




like roller coasters.

They follow a
fixed pathway.




Electric Circuits

e Circuits control the movement of electric current by
providing paths for electrons to follow.

e The path of an electric circuit is a closed loop.



Electric Circuits

An electric circuit allows electrons to flow from a negative
pole (excess electrons) to a positive pole (deficient in
electrons)

ua.uund
Current

Current Current



Electric Circuits

All circuits need three basic parts: an energy source, wires,
and the object that is going to change the electrical energy
into another form of energy (load).

Energy Source Wire

Simple Circuit Load




Load Examples

Changes electrical energy to other forms of energy

¥ o o

Light Bulb

Toaster



Electric Circuits

Sometimes a circuit also contains a switch that is used
to open and close a circuit.

.\

|



http://tdflashzone.net23.net/index.php?p=2_37

Electric Circuits

OPEN CIRCUIT

CLOSED CIRCUIT




Connections in a Gircuit

= Electrons flow from negative to positive; therefore, a
complete circuit must have wires that connect the negative
pole of the energy source to the positive pole of the energy
source.

= The circuit is established when there is a continuous path for
electricity to travel from one end of the energy source to the
other end.

Electric Circuits
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Electric Circuits

e With a partner, look around the room and identify all
of the objects that use electrical energy.

e All of the things you counted are loads in a large
circuit. Most circuits have more than one load.



Different Types of Circuits

Circuits are distinguished based on the way
on which loads are connected.

With a partner, discuss the differences in
which the electric current will travel.




Series Circuit

In a Series Circuit there is only one

path for the electric current or

electricity to flow.

e All of the loads in a series circuit
share the same current.

e If there is any break in the circuit,
the charges will stop flowing.




series Gircuit

Imagine if your refrigerator and a lamp were in a series
circuit together. Your refrigerator would run only when
the lamp was on. And when the bulb burns out, the
refrigerator would stop working.
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series Gircuit

There are some cases when a series circuit is useful. For
example, series circuits are useful in wiring burglar alarms.
Why?

If any part of the circuit in a burglar alarm fails, there will be
no current in the system. The lack of current signals that a
problem exists, and the alarm will sound.

Can you think of any other examples?



Imagine that your house is
wired in a series circuit.

What would have to happen if you
wanted to watch TV?

You would have to turn on other appliances in
order to watch TV.

Circuits in buildings are wired in Parallel.



Parallel Circuit

In a Parallel Circuit there is more than one path for the
electric current or electricity to flow.
e The electric current branches so that electrons flow
through each of the paths

e If one path is broken, electrons continue to flow to the

other paths.  quun m
‘ Parallel @
Circuit o/




Comparing Series & Parallel

Series Circuit


http://oviattfamily.net/electricity/flash/simpleCircuit.swf

Comparing Series & Parallel

What are the advantages of using a parallel circuit to a
series circuit?

The load in a parallel circuit will still work if one of the
loads is broken or missing. You can use one load at a time,
even it another load fails.



Comparing Series & Parallel

In a Series circuit, the current has to travel through each bulb;
therefore, adding more light bulbs makes each bulb dimmer
because the resistance of the whole circuit has increased.

Resistance is how difficult it is for electrons
to flow through a material (friction).

CUR?ENT

/
RESISTANCE



Comparing Series & Parallel

Another advantage of a Parallel circuit is that you can connect
loads that need different currents to the same parallel circuit.

For example, you can connect a hair dryer, which needs a
high current to run, to the same circuit as a lamp,
which needs less current to run.



Recall that an electrical conductor is a
material in which charges can move
easily (electrons flow freely).

An electrical insulator is a material in
which charges cannot move easily
(their electrons cannot flow freely).
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N m's Law

Circuits Song
I=V/R

Current = (1)
Voltage = (V)
Resistance = (R)

You can also write the equation as:
V=IR
R=V/I


https://www.youtube.com/watch?v=y3yoXh94Vp0
https://www.youtube.com/watch?v=y3yoXh94Vp0
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