Introduction to The
Periodic Table:

Organizing the Elements . =~

= - Learn to decode the periodic table's
structure and the comparative data
it encodes

= - Essential framework for professionals in
science, technology, engineering, and
education

R ..

= - Roadmap: organizing principles,
reading element cells, periodic trends,
element families, and practical decoding
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Historical Significance and Modern Relevance
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@ e "The periodic table unified chemistry by predicting unknown elements
and organizing accumulated knowledge into a systematic framework.” .

m e "|UPAC maintains the authoritative table, releasing the latest _ )
standard atomic weights and confirming new elements.” LB

L@) e “As of 2026, 118 elements are confirmed; the newest (Nh, Mc, Ts, Og)
were named in 2016."

e “This living framework drives discovery in materials science, medicine, e
(i) and industrial chemistry.” 2



Core Organizing Principle: Atomic Number

® Atomic number (Z) = number of
protons — the fundamental
ordering principle, not atomic mass

® Increasing Z determines element
identity and its unique position in
the table

® Higher Z means greater nuclear
charge, directly influencing
chemical behavior

® This single number underlies the
table's predictive power for
properties and reactivity

“& Carbon
6 protons



Periods, Groups, and IUPAC Numbering
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Rows = periods: 7 total,
same electron shell
count across

Columns = groups: 18 total,
same valence electrons,
similar properties

IUPAC 1-18 numbering
since 1988 replaces
old A/B systems for
global clarity

f-block (lanthanoids &
actinoids) placed separately
to keep table readable

COLUMNS
= GROUPS

ROWS

COLUMNS
= GROUPS
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Reading a Single Element Cell

KEY TAKEAWAYS

. ® Every cell shows atomic

|

number, symbol, name,
and standard atomic weight

® Single weight: one dominant

isotope; interval: variable
isotopic composition

® Square brackets denote

the mass number of the
longest-lived radioactive
isotope

® Extra data often included:

electronegativity, electron
configuration, oxidation
states

ATOMIC NUMBER ©

Number of protons
in the nucleus;
identifies the
element

SYMBOL o

One- or two-letter
abbreviation of
the element

/—0 NAME

Element name
(common)

/—0 STANDARD
ATOMIC WEIGHT

Human-readable

identifier

Weighted average
mass of the element's
naturally occurring

isotopes (in u)

STANDARD ATOMIC
WEIGHT

Average isotopic mass
(in atomic mass units)



Electron Configurationand .
the S/ Ps d, f Blocks | 5 N X

@

0 Subshell filling order
. determines the table's
s, p, d, f block structure

s-block: Groups 1-2;
p-block: Groups 13-18;
d-block: Groups 3-12;
f-block: lanthanoids
and actinoids

Block position predicts
valence electron
configuration and
chemical behavior

Na (s-block, 1 valence €),
Fe (d-block, variable
oxidation states),

Cl (p-block, 7 valence e°)

.......



Periodic Trends: Atomic Radius

e Atomic radius: half the distance between two bonded atom nuclei

® Across a period (—): radius decreases as nuclear charge pulls electrons inward
* Down a group ({): radius increases with more electron shells

¢ Balance between effective nuclear charge and electron shielding drives the trend

™
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Periodic Trends: lonization Energy and Electronegativity

O
,,,,, INCREASES --.__
® |onization energy: energy to s » i
remove an electron; increases 4 ELECTRONEGATI{(ITY & X P
IONIZATION ENERGY HIGH

across a period, decreases LOW ¢
down a group

® Electronegativity: ability to
attract bonding electrons;
increases across a period,
decreases down a group

® Highest electronegativity: S e e
Fluorine (3.98); highest | = 77mm-ee-eee- 5 DECREASES, =»ocini s mme =P

ionization energies in top- PERIOD 2: LEET TO RIGHT )
right corner - oz

® Smaller atoms with higher
effective nuclear charge hold
electrons more tightly

|
|
{
|
|
|
;l
< Atomic Radius DECREASES JI

ionic (large AEN) vs. covalent
(small AEN)

Arrows show how trends map across a period:
—» increase | — decrease = inverse relationship

PREDICTIVE ARROW MAPPING ]
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® Use trends to predict bond type: {




Element Families and Their Shared Properties
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Group 1:
Alkali metals

1 valence electron,
highly reactive with water

O

Group 2:
Alkaline earth metals
2 valence electrons,

reactive but less
than Group 1

0O

Groups 3-12:
Transition metals
variable oxidation states,

colored compounds,
catalytic activity

O

Group 17:
Halogens
7 valence electrons,

highly electronegative
and reactive

Group 18:
Noble gases
complete valence shells,

chemically inert under
standard conditions




Common Misconceptions and How to Avoid Them
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e Mass number (protons + neutrons [, o e
for one isotope) # atomic mass @K MASS
(mass of a single atom) # atomic Noxehd | NUMBER

weight (weighted natural average) o2 PR | rotons + neutrons
" ps for one isotope

4
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* |onization energy dips at N vs. 0,
and electron configurations shift
for Cr/Cu — due to half-filled and
fully-filled subshell stability

* Old 'Group 0" and A/B labels appear | = ATOMIC
in some resources; always verify : S WEIGHT
using the modern IUPAC 1-18 L massofa weighted natural

ingle atom e} 3
numbering system SQOLERt oY e average

e Noble gases belong to Group 18,
not Group 0, in the current

IUPAC convention




Applying the
Periodic Table

to Real-World
Material Decisions

Periodic position guides material
reactivity, stability, toxicity, and
cost trade-offs

Transition metals resist corrosion;
metalloids enable semiconductor design

Al screening narrows millions of
candidates to a few dozen in days,
not years

Computational hits must always be
validated by physical lab experiments



Guided Practice: Decoding the Table Yourself

Exercise 1: C Find Element X )
Find an element by ®
group and period; note
its atomic number, @
symbol, and weight.
Specify Location
(Group & Period)

Exercise 2: { 1

06 Compare two elements
OD USIl:lg tr.enc.:l ru!es for Q Look Up in the Q Predict Element
radius, ionization energy, Periodic Table " ( Properties
and electronegativity.
Apply Trend l
Rules
Exercised: [ ¥ g @ ¥y
Given Period 4, Group 14, | /=~~~ y { ) ! '
predict valence electrons, | 1 * Atomic Number (Z) s I s Yistae S tnns g
block, and family : « Symbol : '3\.* Atomic lonization Electro- : * Block :
behavior. '« Atomic Weight | |~ Redus Energy negatVY| i o Family Behavior |
I I [ I
‘ 2R 0 T8

!IJ Use the IUPAC 2022 [

table (JUPAC.org) as v A \4

your reference. -~
Summarize & Conclude
o —
of —

Interpret results and explain predictions.




Key Takeawaysand =
Continuing Resources - -

)
e - Atomic number orders the table; f_'____ i
IUPAC 1-18 groups show valence behavior  |[Li|Be| =~ - .°
Na Mg
® -s/p/d/f blocks map electron o
configuration; trends predict reactivity Sc|Ti|V
ROISr1 1y | z¢ | b
® - Element families share traits: alkalis, Cs|Ba Hf | Ta
halogens, nobles, transition metals FrlRal |- [R¢[Db
® - Compare elements by position: =\ ﬂ Ng
radius | across, T down; EN opposite = HH U




PersonWise.

PersonWise - Al digital-human course platform

Scan the code or click anywhere to watch this course live, with voice Q&A

personwise.ai/t/990ed4eT/public


https://personwise.ai/t/990ed4e7/public?entry_surface=public_courseware_pdf

