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𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑎𝑡𝑜𝑚𝑠 𝑖𝑛 𝑎 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒(𝑠)?

𝐿𝑖ଶ𝑂 𝐿𝑖: 2
 𝑂: 1

𝐿𝑖(𝑂𝐻) 𝐿𝑖: 1
 𝑂: 1
 𝐻: 1

(𝐻ଶ𝑂)ଶ 𝐻: 4
𝑂: 2

3𝐿𝑖ଶ𝑂 𝐿𝑖: 6
 𝑂: 3

4(𝐻ଶ𝑂)ଶ 𝐻: 16
𝑂: 8

# 𝑝 = 8
# 𝑒 = 8
# 𝑛 = 16 − 8 = 8

# 𝑝 = 8
# 𝑒 = 8 − (−2) = 10
# 𝑛 = 16 − 8 = 8

___𝑁ଶ + 3  𝐼ଶ → 2  𝑁𝐼ଷ___ ___

Synthesis : 𝐴 + 𝐵 → 𝐴𝐵

Decomposition : 𝐴𝐵 → 𝐴 + 𝐵

Single Replacement : 𝐴𝐵 + 𝐶 → 𝐴𝐶 + 𝐵

Diatomic*
𝐻ଶ 𝑂ଶ 𝐶𝑙ଶ 𝐹ଶ

Double replacement : 𝐴𝐵 + 𝐶𝐷 → 𝐴𝐷 + 𝐶𝐵

Combustion : 𝐶௫𝐻௬ + 𝑂ଶ → 𝐶𝑂ଶ + 𝐻ଶ𝑂 

Neutralization : 𝐻𝐴 + 𝐵𝑂𝐻 → 𝐴𝐵 + 𝐻ଶ𝑂

𝐴𝑐𝑖𝑑 + 𝐵𝑎𝑠𝑒 → 𝑆𝑎𝑙𝑡 + 𝑊𝑎𝑡𝑒𝑟

𝐻𝑦𝑑𝑟𝑜𝑐𝑎𝑟𝑏𝑜𝑛 +  𝑂𝑥𝑦𝑔𝑒𝑛 → 𝐶𝑎𝑟𝑏𝑜𝑛 𝐷𝑖𝑜𝑥𝑖𝑑𝑒 + 𝑊𝑎𝑡𝑒𝑟

Metals trade non-metals*

      Physical Property : A substance characteristic that can be observed or measured without changing 
                                        identity of substance. (color, density, hardness, conductivity, melting/boiling points.)
    Chemical Property : A substance characteristic observed in a chemical reaction. (flammability, toxicity, 
                                        acidity, reactivity, chemical stability, heat of combustion.)

         Physical change : Melting, boiling, freezing, dissolving, evaporation, condensing, crushing, breaking, 
                                         cutting, bending, stretching.
      Chemical change : Corrosion, rusting, rotting, burning, cooking, combustion, chemical decomposition.

Conservation of Mass : Mass can neither be created nor destroyed.Balancing

Acids: tend to have an 𝑯ା 

Bases : tend to have an 𝑶𝑯ି 

𝐿𝑖𝑂𝐻 = 𝐿𝑖𝑡ℎ𝑖𝑢𝑚 ℎ𝑦𝑑𝑟𝑜𝑥𝑖𝑑𝑒

(Name as you would a polyatomic)

ℎ𝑦𝑑𝑟𝑜𝑔𝑒𝑛 𝑐ℎ𝑙𝑜𝑟𝑖𝑛𝑒
        ℎ𝑦𝑑𝑟𝑜𝑐ℎ𝑙𝑜𝑟𝑖𝑐 𝑎𝑐𝑖𝑑𝐻𝐶𝑙 =

Do not contain Oxygen Contain Oxygen

                  𝐻𝑦𝑑𝑟𝑜𝑔𝑒𝑛 𝑁𝑖𝑡𝑟𝑖𝑡𝑒
𝐻𝑁𝑂ଶ =                      𝑁𝑖𝑡𝑟𝑜𝑢𝑠 𝐴𝑐𝑖𝑑

                ℎ𝑦𝑑𝑟𝑜𝑔𝑒𝑛 𝑠𝑢𝑙𝑓𝑎𝑡𝑒
𝐻ଶ𝑆𝑂ସ =                     𝑠𝑢𝑙𝑓𝑢𝑟𝑖𝑐 𝑎𝑐𝑖𝑑

ℎ𝑦𝑑𝑟𝑜𝑔𝑒𝑛 𝑛𝑖𝑡𝑟𝑎𝑡𝑒
                      𝑛𝑖𝑡𝑟𝑖𝑐 𝑎𝑐𝑖𝑑𝐻𝑁𝑂ଷ = 

𝑝𝐻 < 7

𝑝𝐻 > 7

𝑝𝐻 = 5 = 𝑝𝐻 = 3 × 100

Covalent : NM/NM
ଵା ଶି

ଶ ଵ

Ionic M/NM

Sodium Oxide
𝑖𝑟𝑜𝑛 (𝐼𝐼) 𝑛𝑖𝑡𝑟𝑖𝑑𝑒

𝐹𝑒ଶା𝑁ଷି

𝐹𝑒ଷ𝑁ଶ

Multi-valent :

𝐶ଶ𝐻଺ = 𝐶𝐻ଷ

𝑑𝑖𝑐𝑎𝑟𝑏𝑜𝑛 ℎ𝑒𝑥𝑎ℎ𝑦𝑑𝑟𝑖𝑑𝑒

mono, di, tri, tetra, penta
hexa, hepta, octa, nona, decaI,II, III, IV, V, VI

Polyatomic :

𝑖𝑟𝑜𝑛 (𝐼𝐼𝐼) 𝑠𝑢𝑙𝑝ℎ𝑎𝑡𝑒

𝐹𝑒ାଷ (𝑆0ସ)ିଶ

𝐹𝑒ଶ(𝑆𝑂ସ)ଷ

Matter
Substance

Element Compound

Mixture

HeteroHomo

Separation
Hand/Magnet
Filtration/Evaporation
Distillation/Gravity
Solvent Extraction
Chromatography

𝐿𝑖ଵା 𝐹ଵି

𝐻     𝑂     𝐻

Bohr

LewisValence Only

Swap & 
Drop*

𝑁𝑎𝐶𝑙 · 7𝐻ଶ0

sodium chloride
heptahydrate
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