periodic table trends pogil

periodic table trends pogil is an instructional approach designed to enhance student
understanding of the periodic table and its associated trends through guided inquiry and
active learning. This method emphasizes exploration of key concepts such as atomic radius,
ionization energy, electronegativity, and electron affinity by engaging learners in data
analysis and critical thinking exercises. Understanding these periodic table trends is
essential for mastering chemical properties and predicting element behavior. The POGIL
(Process Oriented Guided Inquiry Learning) strategy provides a structured framework to
investigate how these trends vary across periods and groups, promoting deeper
comprehension. This article will comprehensively explore the fundamental periodic table
trends covered in POGIL activities, their scientific basis, and their relevance to chemistry
education. The following sections will address atomic radius trends, ionization energy
patterns, electronegativity variations, and electron affinity characteristics, all within the
context of the periodic table trends POGIL approach.
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Atomic Radius Trends in the Periodic Table

Atomic radius is a fundamental property describing the size of an atom, typically measured
as the distance from the nucleus to the outermost electron cloud. In the context of periodic
table trends POGIL, students investigate how atomic radius changes systematically across
periods and down groups. These trends are influenced by factors such as nuclear charge,
electron shielding, and energy levels.

Trend Across a Period

As one moves from left to right across a period, atomic radius decreases. This occurs
because the number of protons in the nucleus increases, resulting in a higher effective
nuclear charge. Although electrons are added to the same energy level, the increased
positive charge pulls the electron cloud closer to the nucleus, reducing atomic size.



Trend Down a Group

Moving down a group in the periodic table, atomic radius increases. This is due to the
addition of electron shells, which places the outermost electrons farther from the nucleus.
Additionally, electron shielding from inner shells reduces the effective nuclear charge
experienced by outer electrons, allowing the atomic size to expand.

e Increases down a group due to added electron shells
e Decreases across a period due to increasing nuclear charge

¢ Influenced by electron shielding and effective nuclear charge

lonization Energy and Its Periodic Behavior

lonization energy refers to the amount of energy required to remove an electron from a
gaseous atom or ion. Within periodic table trends POGIL exercises, learners analyze how
ionization energy varies and what factors contribute to these changes. This trend is critical
for understanding element reactivity and chemical bonding.

Trend Across a Period

lonization energy generally increases from left to right across a period. This increase is
attributed to the stronger effective nuclear charge that holds electrons more tightly,
making it more difficult to remove one. Elements on the right side of the periodic table,
such as the noble gases, exhibit particularly high ionization energies.

Trend Down a Group

lonization energy decreases down a group because electrons are farther from the nucleus
and experience greater shielding from inner electron shells. This decreased attraction
lowers the energy required to remove an electron, thereby facilitating ionization in heavier
elements within the same group.

e Higher ionization energy across periods due to nuclear charge
e Lower ionization energy down groups due to increased distance and shielding

¢ Influences element reactivity and formation of positive ions



Electronegativity Variations Across Elements

Electronegativity measures an atom's ability to attract shared electrons in a chemical bond.
The periodic table trends POGIL approach highlights how electronegativity varies
systematically, aiding in the prediction of molecular polarity and bond type.

Trend Across a Period

Electronegativity increases across a period from left to right. This is caused by the
increasing nuclear charge, which more strongly attracts bonding electrons. Elements like
fluorine and oxygen exhibit high electronegativity values, reflecting their strong pull on
electrons in bonds.

Trend Down a Group

Electronegativity decreases down a group since the increased atomic radius and electron
shielding reduce the nucleus's ability to attract bonding electrons. Consequently, elements
lower in a group tend to have lower electronegativity values and form more ionic rather
than covalent bonds.

e [ncreases across periods due to increasing nuclear attraction
e Decreases down groups because of larger atomic size and shielding

e Critical for determining bond polarity and molecular interactions

Electron Affinity and Periodic Patterns

Electron affinity is the energy change that occurs when an atom gains an electron. Periodic
table trends POGIL tasks explore how electron affinity varies, which is vital for
understanding element tendencies to form negative ions.

Trend Across a Period

Electron affinity generally becomes more negative (indicating a greater release of energy)
across a period. This trend is due to the increasing effective nuclear charge, which makes

the addition of an electron more energetically favorable. Elements such as chlorine exhibit
high electron affinity values.



Trend Down a Group

Electron affinity decreases down a group because the added electron is placed in orbitals
farther from the nucleus, reducing the energy released upon gaining an electron. Larger
atomic size and electron shielding contribute to this weaker attraction.

e More negative electron affinity across periods due to nuclear charge
e Less negative down groups because of increased atomic radius

e Important for predicting anion formation and chemical reactivity

Applications of Periodic Table Trends in POGIL
Activities

The periodic table trends POGIL framework integrates these concepts into guided inquiry
activities that foster critical thinking and conceptual understanding. By analyzing data sets
and answering structured questions, students develop a comprehensive grasp of how
atomic structure influences chemical properties.

Data Analysis and Pattern Recognition

POGIL activities encourage students to analyze empirical data on atomic radii, ionization
energies, electronegativities, and electron affinities. This process helps learners identify
overarching patterns and exceptions within the periodic table trends.

Predicting Element Behavior

Understanding periodic trends equips students to predict element reactivity, bonding
tendencies, and physical properties. POGIL tasks often require applying these trends to
hypothetical scenarios or real-world chemical problems, reinforcing practical knowledge.

Enhancing Conceptual Learning

By engaging with periodic table trends through guided inquiry, students move beyond rote
memorization to develop a deeper conceptual framework. This leads to better retention,
improved analytical skills, and readiness for advanced chemistry topics.

1. Promotes active learning and critical thinking

2. Facilitates mastery of complex chemical concepts



3. Supports collaborative and student-centered education

Frequently Asked Questions

What is the purpose of the POGIL activity on periodic
table trends?

The purpose of the POGIL activity on periodic table trends is to help students actively
explore and understand patterns such as atomic radius, ionization energy, and
electronegativity across periods and groups in the periodic table.

How does atomic radius change across a period in the
periodic table according to POGIL trends?

According to POGIL activities, atomic radius decreases across a period from left to right due
to increasing nuclear charge pulling electrons closer to the nucleus.

What trend in ionization energy is highlighted in
periodic table POGIL activities?

POGIL activities highlight that ionization energy generally increases across a period and
decreases down a group because of changes in nuclear charge and electron shielding.

Why does electronegativity increase across a period
according to periodic table trends POGIL?

Electronegativity increases across a period because atoms have a stronger attraction for
electrons due to increasing nuclear charge without a significant increase in shielding.

How do POGIL activities explain the trend of metallic
character on the periodic table?

POGIL activities explain that metallic character decreases across a period and increases
down a group, correlating with atomic size and ionization energy.

What role do electron shielding and nuclear charge play
in periodic trends discussed in POGIL?

Electron shielding reduces the effective nuclear charge felt by outer electrons, affecting
trends like atomic radius and ionization energy, while increasing nuclear charge across a
period strengthens attraction to electrons.



How are group trends in atomic radius described in
periodic table trends POGIL?

Group trends show that atomic radius increases down a group due to the addition of
electron shells, which outweighs the increase in nuclear charge.

What strategy does POGIL use to help students
understand exceptions in periodic trends?

POGIL uses guided inquiry and data analysis to help students recognize and explain
exceptions to trends, such as the ionization energy drop between groups 2 and 13 or 15
and 16.

How does the POGIL approach facilitate understanding
of periodic table trends compared to traditional
lectures?

POGIL facilitates understanding by engaging students in collaborative, hands-on activities
that promote critical thinking and allow them to construct knowledge through exploration
rather than passively receiving information.

Additional Resources

1. Exploring Periodic Table Trends with POGIL Activities

This book offers a comprehensive collection of Process Oriented Guided Inquiry Learning
(POGIL) activities focused on periodic table trends. It guides students through interactive
exercises that deepen their understanding of atomic radius, ionization energy,
electronegativity, and more. Perfect for educators seeking to engage students in
collaborative learning.

2. POGIL for General Chemistry: Periodic Trends Edition

Designed specifically for general chemistry courses, this edition emphasizes periodic trends
using POGIL strategies. Students learn to analyze and predict element behaviors based on
trends in the periodic table, enhancing critical thinking and conceptual understanding. The
book includes detailed instructor notes and student worksheets.

3. Active Learning in Chemistry: POGIL on Periodic Table Patterns

This resource combines active learning techniques with POGIL methodology to explore the
patterns in the periodic table. It encourages students to work in groups to discover trends
like electronegativity and ionization energy through guided inquiry. The book supports
diverse learning styles and fosters scientific reasoning.

4. Understanding Periodic Trends Through Inquiry: A POGIL Approach

Focusing on inquiry-based learning, this book uses POGIL activities to help students grasp
the underlying principles of periodic trends. It covers key concepts such as atomic
structure, effective nuclear charge, and shielding effect. The activities promote
collaboration and help build a strong conceptual foundation.



5. Periodic Table Trends: A POGIL Workbook for Chemistry Students

This workbook is filled with POGIL exercises that challenge students to investigate and
apply periodic trends. It includes tasks on trend prediction, data interpretation, and
comparative analysis of elements. Ideal for reinforcing classroom instruction and preparing
for exams.

6. Guided Inquiry and the Periodic Table: POGIL Strategies for Educators

Targeted at chemistry teachers, this book provides strategies for implementing POGIL
activities centered on periodic table trends. It offers lesson plans, assessment tools, and
tips for facilitating student discussions. The resource aims to improve student engagement
and comprehension in chemistry.

7. Mastering Chemical Periodicity with POGIL Techniques

This text helps students master the concept of chemical periodicity through carefully
designed POGIL activities. It emphasizes reasoning skills and the application of periodic
trends to real-world chemical problems. The structured approach supports both novice and
advanced learners.

8. POGIL Activities for Understanding Atomic Structure and Periodic Trends

This book integrates atomic structure concepts with periodic trends using POGIL
methodology. Students explore the relationships between electron configuration, atomic
radius, ionization energy, and other properties. The activities are crafted to build inquiry
skills and conceptual clarity.

9. Inquiry-Based Learning in Chemistry: Periodic Table Trends via POGIL

This resource promotes inquiry-based learning by employing POGIL activities focused on
periodic table trends. It encourages students to formulate hypotheses, analyze data, and
draw conclusions collaboratively. The book is suitable for high school and introductory
college chemistry courses.
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periodic table trends pogil: Process Oriented Guided Inquiry Learning (POGIL) Richard
Samuel Moog, 2008 POGIL is a student-centered, group learning pedagogy based on current
learning theory. This volume describes POGIL's theoretical basis, its implementations in diverse
environments, and evaluation of student outcomes.

periodic table trends pogil: Chemistry Education Javier Garcia-Martinez, Elena
Serrano-Torregrosa, 2015-05-04 Winner of the CHOICE Outstanding Academic Title 2017 Award
This comprehensive collection of top-level contributions provides a thorough review of the vibrant
field of chemistry education. Highly-experienced chemistry professors and education experts cover
the latest developments in chemistry learning and teaching, as well as the pivotal role of chemistry
for shaping a more sustainable future. Adopting a practice-oriented approach, the current
challenges and opportunities posed by chemistry education are critically discussed, highlighting the
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pitfalls that can occur in teaching chemistry and how to circumvent them. The main topics discussed
include best practices, project-based education, blended learning and the role of technology,
including e-learning, and science visualization. Hands-on recommendations on how to optimally
implement innovative strategies of teaching chemistry at university and high-school levels make this
book an essential resource for anybody interested in either teaching or learning chemistry more
effectively, from experience chemistry professors to secondary school teachers, from educators with
no formal training in didactics to frustrated chemistry students.

periodic table trends pogil: Periodic Table, The: Past, Present, And Future Geoff
Rayner-canham, 2020-08-04 'This is an an absolutely wonderful book that is full of gems about the
elements and the periodic table ... All in all, the book is highly recommended to philosophers of
chemistry. As philosophers we have a natural tendency to concentrate on generalities and not to get
too involved in the specifics and the details. Above all else, this new book reminds us that such an
approach needs to be tempered by a detailed knowledge of the exceptions and features that go
against the simplified generalities which we so cherish.' [Read Full Review]Eric ScerriFoundations
of Chemistry'Many questions are dealt with in a clearly written way in this stimulating and
innovative book. The reader will quickly become interested in the subject and will be taken on tour
through this Periodic Table in a very readable way, both for students and teachers ... The number of
illustrations is good, and clear. This book is indeed unique and quite thought-provoking ... This book
is highly recommended for students, teachers, researchers and not only chemists! Geologists,
biochemist and also physicists will find it very interesting to read.' [Read Full Review]Chemistry
InternationalThat fossilized chart on every classroom wall — isn't that The Periodic Table? Isn't that
what Mendeléev devised about a century ago? No and No. There are many ways of organizing the
chemical elements, some of which are thought-provoking, and which reveal philosophical challenges.
Where does hydrogen 'belong'? Can an element occupy more than one location on the chart? Which
are the Group 3 elements? Is aluminum in the wrong place? Why is silver(I) like thallium(I)? Why is
vanadium like molybdenum? Why does gold form an auride ion like a halide ion? Does an atom
'know' if it is a non-metal or metal? Which elements are the 'metalloids'? Which are the triels? So
many questions! In this stimulating and innovative book, the Reader will be taken on a voyage from
the past to the present to the future of the Periodic Table. This book is unique. This book is readable.
This book is thought-provoking. It is a multi-dimensional examination of patterns and trends among
the chemical elements. Every reader will discover something about the chemical elements which will
provoke thought and a new appreciation as to how the elements relate together.

periodic table trends pogil: Chemistry and Our Universe , Return to the periodic table,
introduced in Lecture 1, to practice predicting properties of elements based on their electronic
structure. Then, witness what happens when three different alkali metals react with water. Theory
forecasts a pronounced difference in the result. Is there?

periodic table trends pogil: Chemical Periodicity Robert Thomas Sanderson, 2013-04-20

periodic table trends pogil: Mastering the Periodic Table Cybellium Ltd, 2024-10-26 Designed
for professionals, students, and enthusiasts alike, our comprehensive books empower you to stay
ahead in a rapidly evolving digital world. * Expert Insights: Our books provide deep, actionable
insights that bridge the gap between theory and practical application. * Up-to-Date Content: Stay
current with the latest advancements, trends, and best practices in IT, Al, Cybersecurity, Business,
Economics and Science. Each guide is regularly updated to reflect the newest developments and
challenges. * Comprehensive Coverage: Whether you're a beginner or an advanced learner,
Cybellium books cover a wide range of topics, from foundational principles to specialized knowledge,
tailored to your level of expertise. Become part of a global network of learners and professionals
who trust Cybellium to guide their educational journey. www.cybellium.com

periodic table trends pogil: Understanding the Periodic Table: A Chemistry Guide
Cybellium, Welcome to the forefront of knowledge with Cybellium, your trusted partner in mastering
the cuttign-edge fields of IT, Artificial Intelligence, Cyber Security, Business, Economics and
Science. Designed for professionals, students, and enthusiasts alike, our comprehensive books




empower you to stay ahead in a rapidly evolving digital world. * Expert Insights: Our books provide
deep, actionable insights that bridge the gap between theory and practical application. * Up-to-Date
Content: Stay current with the latest advancements, trends, and best practices in IT, Al,
Cybersecurity, Business, Economics and Science. Each guide is regularly updated to reflect the
newest developments and challenges. * Comprehensive Coverage: Whether you're a beginner or an
advanced learner, Cybellium books cover a wide range of topics, from foundational principles to
specialized knowledge, tailored to your level of expertise. Become part of a global network of
learners and professionals who trust Cybellium to guide their educational journey.
www.cybellium.com

periodic table trends pogil: Periodic Table Advanced BarCharts, Inc, Mark Jackson,
2014-12-31 The ultimate reference tool and lab partner for any student of science, durably laminated
and designed to fit as much info as possible in this handy 6-page format. Separate property tables
are broken out for the ease of locating trends while studying and working while other pages offer
essential notes about the table's organization and history. Consistently, a best seller since it's first
creation.

periodic table trends pogil: TRENDS IN THE PERIODIC TABLE OF THE ELEMENTS
COMPUTER BASED INSTRUCTION IN CHEMISTRY., 1992

periodic table trends pogil: The Amazing World of the Atom and the Ultimate Periodic Table
of the Elements Costel Rizescu, Mihaela Rizescu, 2018-05-24 This book is addressed to
undergraduate and graduate students taking physics and chemistry courses at an introductory level,
STEM high-school students, and to more experienced professors and researchers who need to stay
up-to-date with the most recent advances in data, as well. It is also beneficial to those involved in
materials science, medical physics, biotechnology, astronomy, quantum chemistry, Earth and space
science, and other related fields. The volume consists of two parts; the first part is devoted to the
quantum mechanics theory of atomic structures as discovered and verified by physics whereas the
second part presents and analyzes a large amount of the latest critically evaluated data for the
properties of all elements on the periodic table of the elements. Periodic trends for ionization
energy, electronegativity, atomic radius, density and melting points are graphed and thoughtfully
analyzed. Additional data of ionic radius, covalent radius, van der Waals radius, and 12-coordination
atomic radius for almost all elements on the periodic table are also presented and evaluated. The
authors discussed over 30 problems, review questions, and their solutions to help deepen the insight
in this subject area to make this book a real study text. Plenty of problems are given to elucidate the
material. This book represents the culmination of the authors' many years of research and teaching
physics, materials science, and instrumentation. It is also a crystallization of their passion and strong
interest in the history of atomic physics and the philosophy of science, in general. From the
beginning, it was authors' intention to include information in this book that is not easily located
elsewhere or is not found completely in a single book or publication. Thus, while this book can be
used as a text, the authors hope that it will be used as a useful reference too. Each chapter and
sub-chapter of this book capitalizes on the strengths, comments, feedback, and criticism that the
authors expect to have from students, faculty, and working professionals.

periodic table trends pogil: Trends in the Periodic Table Open University. S25- Course Team,
1972

periodic table trends pogil: The Periodic Table Stile Education, 2022-11 The Periodic
TableAligned to: ACSSU186 Identify the atomic number, atomic radius and valence electrons of an
atomDescribe trends in the reactivity of elementsExplain ionic and covalent bonding

periodic table trends pogil: Trends in the Periodic Table Open University. Structure, Bonding
and the Periodic Law Course Team, 1973

periodic table trends pogil: Chemical Elements Pocket Guide Coventry House Publishing,
2020-02-08 The Chemical Elements Pocket Guide serves as a portable reference for quick study and
efficient review of the 118 elements on the periodic table. This on-the-go resource details the
physical and atomic properties of each element, as well as their history and characteristics in bullet



point format. The book’s small trim size (4.25 x 6.8 inches) is intended to fit inside a lab coat pocket,
and the bound design means you no longer need to carry loose, bulky flashcards that can be
misplaced or destroyed. Includes the updated names nihonium, moscovium, tennessine and
oganesson for elements 113, 115, 117, and 118, respectively. Information provided includes:
Atomic number * Atomic symbol ¢ Element category ¢ Standard state * Atomic mass ¢ Electron
configuration ¢ Oxidation states * Electronegativity * Atomic radius * Ionization energy ¢ Electron
affinity « Melting point ¢ Boiling point ¢ Density * Year discovered ¢ Discovered by ¢ Appearance ¢
Natural occurrence ¢ Interesting fact

periodic table trends pogil: The Periodic Table Eric R. Scerri, 2019-07-25 The periodic table
of elements, first encountered by many of us at school, provides an arrangement of the chemical
elements, ordered by their atomic number, electron configuration, and recurring chemical
properties, and divided into periodic trends. In this Very Short Introduction Eric R. Scerri looks at
the trends in properties of elements that led to the construction of the table, and shows how the
deeper meaning of the table's structure gradually became apparent with the development of atomic
theory and, in particular, quantum mechanics, which underlies the behaviour of all of the elements
and their compounds. This new edition, publishing in the International Year of the Periodic Table,
celebrates the completion of the seventh period of the table, with the ratification and naming of
elements 113, 115, 117, and 118 as nihonium, moscovium, tennessine, and oganesson. Eric R. Scerri
also incorporates new material on recent advances in our understanding of the origin of the
elements, as well as developments concerning group three of the periodic table. ABOUT THE
SERIES: The Very Short Introductions series from Oxford University Press contains hundreds of
titles in almost every subject area. These pocket-sized books are the perfect way to get ahead in a
new subject quickly. Our expert authors combine facts, analysis, perspective, new ideas, and
enthusiasm to make interesting and challenging topics highly readable.

periodic table trends pogil: Periodic Table: A Formula Handbook N.B. Singh, Periodic Table: A
Formula Handbook is a concise and indispensable guide to the elements, providing a comprehensive
collection of essential formulas, properties, and trends within the periodic table. This handbook
equips students, scientists, and enthusiasts with quick access to vital information on each element,
including atomic number, atomic mass, electron configuration, and chemical properties. With clear
organization and easy-to-understand explanations, this book serves as an invaluable resource for
anyone studying chemistry, conducting research, or simply seeking to deepen their understanding of
the fundamental building blocks of matter.

periodic table trends pogil: The Periodic Table I D. Michael P. Mingos, 2020-02-05 As 2019
has been declared the International Year of the Periodic Table, it is appropriate that Structure and
Bonding marks this anniversary with two special volumes. In 1869 Dmitri Ivanovitch Mendeleev first
proposed his periodic table of the elements. He is given the major credit for proposing the
conceptual framework used by chemists to systematically inter-relate the chemical properties of the
elements. However, the concept of periodicity evolved in distinct stages and was the culmination of
work by other chemists over several decades. For example, Newland’s Law of Octaves marked an
important step in the evolution of the periodic system since it represented the first clear statement
that the properties of the elements repeated after intervals of 8. Mendeleev’s predictions
demonstrated in an impressive manner how the periodic table could be used to predict the
occurrence and properties of new elements. Not all of his many predictions proved to be valid, but
the discovery of scandium, gallium and germanium represented sufficient vindication of its utility
and they cemented its enduring influence. Mendeleev’s periodic table was based on the atomic
weights of the elements and it was another 50 years before Moseley established that it was the
atomic number of the elements, that was the fundamental parameter and this led to the prediction of
further elements. Some have suggested that the periodic table is one of the most fruitful ideas in
modern science and that it is comparable to Darwin’s theory of evolution by natural selection,
proposed at approximately the same time. There is no doubt that the periodic table occupies a
central position in chemistry. In its modern form it is reproduced in most undergraduate inorganic



textbooks and is present in almost every chemistry lecture room and classroom. This first volume
provides chemists with an account of the historical development of the Periodic Table and an
overview of how the Periodic Table has evolved over the last 150 years. It also illustrates how it has
guided the research programmes of some distinguished chemists.

periodic table trends pogil: Leveled Texts: The Periodic Table Joshua BishopRoby,
2014-01-01 All students can learn about the periodic table through text written at four different
reading levels. Symbols on the pages represent reading-level ranges to help differentiate instruction.
Provided comprehension questions complement the text.

periodic table trends pogil: New Ideas in Chemistry from Fresh Energy for the Periodic Law
Henry Bent, 2006 Retti Spaghetti is the new born son of Antonio Amberetti-Scola and artist Leanora
Lantana. (Tony and Lea). He joins his adopted sister Nicola, and dob, Lucy. This book is next in the
saga after Sea Smoke, The Lobster Pot Wars and Bellaluna. Tony now owns several boat yards. Lea
continues to paint and care for their much loved children and life appears idyllic in the old fishing
town of Marblehead by the sea when a criminal from the past in Italy enters their placid, peaceful
existence, kidnapping Nicola and Retti and demanding an enormous ransom. Lea''s lawyer friend,
Sylvia, athough busy on an unrelated case involving murder in Boston's Back Bay, enlists her
detective friend, Skip O"Halloran. to help find the missing children. Four murders take place on Old
Burial Hill, the oldest cemetery in the country. To top it all off, Lea and Tony and several peacocks
host a disastrous clambake! (Recipes from their Marblehead kitchen are included in the book.)
Original cover photograph by Liz Hamilton McDonald.

periodic table trends pogil: The Periodic Table DK, 2025-09-04 This is the periodic table as
you've never seen it before. By presenting the elements in the order in which they were discovered,
The Periodic Table also tells the story of chemistry. Now iconic, the table was invented in the 1800s,
long before anyone knew what was inside an atom. As more elements were found, the table got
bigger. Some were discovered at risk to life and limb - for example, the hunt for the explosive
element fluorine injured or even killed several scientists, who came to be known as the fluorine
martyrs. Even now, the table is still growing as scientists push the boundaries and add to the 118
elements discovered so far. Some of the newest elements have been observed only as they briefly
flicker into existence in the extreme conditions inside particle colliders and accelerators. Gorgeous
photographs show even the most familiar elements in a new light. Bold, clear infographics and
artworks reveal aspects of their atomic structure that explain why they behave the way they do. For
example, why is gold so malleable and diamond so incredibly hard? How can bismuth levitate, and
why does cobalt make paint such a vivid blue? If you want to unlock the secrets of matter itself, open
The Periodic Table.
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