CHEMISTRY FOR NON-SCIENCE MAJORS

THE WORLD AROUND US IS A CONSTANT DANCE OF MATTER AND ENERGY, GOVERNED BY THE FUNDAMENTAL PRINCIPLES OF
CHEMISTRY. FOR THOSE OUTSIDE THE SCIENTIFIC REALM, THE WORD " CHEMISTRY " MIGHT CONJURE IMAGES OF COMPLEX
EQUATIONS AND STERILE LABS, FEELING INTIMIDATING AND DISTANT. HO\X/EVER, CHEMISTRY FOR NON-SCIENCE MAJORS ISN'T
ABOUT BECOMING A PRACTICING CHEMIST, IT'S ABOUT UNLOCKING A DEEPER UNDERSTANDING OF EVERYDAY PHENOMENA, FROM
THE FOOD WE EAT TO THE MEDICINES WE TAKE, AND EVEN THE AIR \WE BREATHE. THIS ARTICLE AIMS TO DEMYSTIFY THE CORE
CONCEPTS OF GENERAL CHEMISTRY, HIGHLIGHTING ITS RELEVANCE TO OUR DAILY LIVES AND DEMONSTRATING WHY A
FOUNDATIONAL GRASP OF CHEMICAL PRINCIPLES IS NOT ONLY ACCESSIBLE BUT INCREDIBLY ENRICHING FOR EVERYONE, REGARDLESS
OF THEIR ACADEMIC OR PROFESSIONAL BACKGROUND. W/E WILL EXPLORE THE BUILDING BLOCKS OF MATTER, THE FORCES THAT
HOLD THEM TOGETHER, AND HOW THESE INTERACTIONS LEAD TO THE VAST ARRAY OF SUBSTANCES AND TRANSFORMATIONS WE
WITNESS DAILY.
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NAVIGATING THE STUDY OF CHEMISTRY FOR NON-MAJORS

WHAT IS CHEMISTRY AND WHY SHouLD NoN-Science Majors CARE?

CHEMISTRY, AT ITS HEART, IS THE SCIENTIFIC STUDY OF MATTER AND ITS PROPERTIES, AS WELL AS HOW MATTER CHANGES. IT
EXPLORES THE COMPOSITION, STRUCTURE, PROPERTIES, AND REACTIONS OF MATTER AT THE ATOMIC AND MOLECULAR LEVEL.
FOR NON-SCIENCE MAJORS, UNDERSTANDING THESE BASIC PRINCIPLES PROVIDES A POWERFUL LENS THROUGH WHICH TO VIEW AND
INTERPRET THE WORLD. |T°S ABOUT COMPREHENDING THE “HOW™ AND “WHY” BEHIND SO MANY EVERYDAY OCCURRENCES THAT
\WE OFTEN TAKE FOR GRANTED.

THE RELEVANCE OF CHEMISTRY EXTENDS FAR BEYOND THE LABORATORY. FROM THE DEVELOPMENT OF NEW MATERIALS THAT
MAKE OUR ELECTRONICS SMALLER AND MORE EFFICIENT, TO THE CREATION OF LIFE-SAVING PHARMACEUTICALS, TO
UNDERSTANDING THE ENVIRONMENTAL CHALLENGES FACING OUR PLANET, CHEMICAL KNOWLEDGE IS INDISPENSABLE. A NON-SCIENCE
MAJOR WITH A BASIC UNDERSTANDING OF CHEMISTRY CAN MAKE MORE INFORMED DECISIONS AS A CONSUMER, A VOTER, AND A
CITIZEN, CRITICALLY EVALUATING SCIENTIFIC CLAIMS AND TECHNOLOGICAL ADVANCEMENTS PRESENTED IN THE MEDIA.

THe FUNDAMENTAL BUILDING BLoCkS: ATOMS AND ELEMENTS

EVERY SUBSTANCE IN THE UNIVERSE IS ULTIMATELY COMPOSED OF ATOMS, THE SMALLEST UNITS OF AN ELEMENT THAT RETAIN
THE CHEMICAL PROPERTIES OF THAT ELEMENT. ATOMS THEMSELVES ARE MADE UP OF EVEN SMALLER SUBATOMIC PARTICLES:
PROTONS (POSITIVELY CHARGED), NEUTRONS (NEUTRAL), AND ELECTRONS (NEGATIVELY CHARGED). THE NUMBER OF PROTONS IN
AN ATOM’S NUCLEUS, KNOWN AS THE ATOMIC NUMBER, UNIQUELY DEFINES AN ELEMENT.

THERE ARE 118 KNOWN ELEMENTS, EACH WITH ITS OWN DISTINCT PROPERTIES, ARRANGED IN THE PERIODIC TABLE. THIS TABLE
IS A MASTERPIECE OF SCIENTIFIC ORGANIZATION, REVEALING PATTERNS IN ATOMIC STRUCTURE AND CHEMICAL BEHAVIOR.
ELEMENTS CAN EXIST ON THEIR OWN OR COMBINE TO FORM COMPOUNDS. UNDERSTANDING ELEMENTS IS THE FOUNDATIONAL STEP
IN GRASPING ALL CHEMICAL CONCEPTS, FROM THE SIMPLEST MOLECULE TO THE MOST COMPLEX BIOLOGICAL PROCESS.



ATOMIC STRUCTURE AND THE PerioDIC T ABLE

THE ARRANGEMENT OF ELECTRONS IN AN ATOM IS PARTICULARLY CRUCIAL FOR DETERMINING ITS CHEMICAL REACTIVITY.
ELECTRONS OCCUPY SPECIFIC ENERGY LEVELS OR SHELLS, AND IT IS THE ELECTRONS IN THE OUTERMOST SHELL, THE VALENCE
ELECTRONS, THAT PARTICIPATE IN CHEMICAL BONDING. THE PERIODIC TABLE IS ORGANIZED BASED ON THESE ELECTRON
CONFIGURATIONS, GROUPING ELEMENTS WITH SIMILAR CHEMICAL PROPERTIES TOGETHER IN COLUMNS (GROUPS) AND ORDERING
THEM BY INCREASING ATOMIC NUMBER ACROSS ROWS (PERIODS).

For INSTANCE, ELEMENTS IN Group 1 (ALKALI METALS) ARE HIGHLY REACTIVE BECAUSE THEY EACH HAVE ONE VALENCE
ELECTRON, WHICH THEY READILY LOSE TO FORM POSITIVE IONS. CONVERSELY, ELEMENTS IN GRouP 17 (HALOGENS) ARE ALSO
HIGHLY REACTIVE, EACH NEEDING JUST ONE ELECTRON TO COMPLETE THEIR OUTER SHELL AND FORM NEGATIVE IONS. THIS
PREDICTABLE BEHAVIOR, REVEALED BY THE PERIODIC TABLE, IS A CORNERSTONE OF CHEMICAL UNDERSTANDING.

CHemMicAL BonDING: THE GLUE THAT HoLbs MATTER TOGETHER

ATOMS RARELY EXIST IN ISOLATION. THEY TEND TO INTERACT WITH EACH OTHER TO FORM MORE STABLE ARRANGEMENTS, A
PROCESS DRIVEN BY THE DESIRE TO ACHIEVE A FULL OUTER ELECTRON SHELL. | HESE INTERACTIONS ARE CALLED CHEMICAL
BONDS. THE TYPE OF BOND FORMED DICTATES THE PROPERTIES OF THE RESULTING COMPOUND.

THE TWO PRIMARY TYPES OF CHEMICAL BONDS ARE IONIC BONDS AND COVALENT BONDS. |ONIC BONDS FORM WHEN ONE ATOM
TRANSFERS ELECTRONS TO ANOTHER, CREATING CHARGED PARTICLES (IONS) THAT ARE THEN ATTRACTED TO EACH OTHER.
COVALENT BONDS, ON THE OTHER HAND, INVOLVE THE SHARING OF ELECTRONS BETWEEN ATOMS. METALLIC BONDS, FOUND IN
METALS, INVOLVE A “SEA” OF DELOCALIZED ELECTRONS SHARED AMONG A LATTICE OF METAL ATOMS.

loNic AND COVALENT BONDING IN EVERYDAY SUBSTANCES

T ABLE SALT (sopIuM CHLORIDE, NACL) IS A CLASSIC EXAMPLE OF AN IONIC COMPOUND. SoDIUM (NA) LOSES AN ELECTRON TO
BECOME A POSITIVELY CHARGED SODIUM ION (NA+), AND CHLORINE (CL) GAINS THAT ELECTRON TO BECOME A NEGATIVELY
CHARGED CHLORIDE 10N (CL-). THESE OPPOSITELY CHARGED IONS ARE HELD TOGETHER BY ELECTROSTATIC ATTRACTION.
WATER (H20) IS A PRIME EXAMPLE OF A COVALENT COMPOUND. OXYGEN SHARES ELECTRONS WITH TWO HYDROGEN ATOMS,
FORMING STRONG COVALENT BONDS. UNDERSTANDING THESE BONDING MECHANISMS HELPS EXPLAIN WHY WATER IS A LIQUID AT
ROOM TEMPERATURE WHILE SALT IS A SOLID, AND WHY WATER CAN DISSOLVE SO MANY SUBSTANCES.

STATES OF MATTER AND THEIR TRANSFORMATIONS

MATTER TYPICALLY EXISTS IN THREE FUNDAMENTAL STATES:! SOLID, LIQUID, AND GAS. THESE STATES ARE DETERMINED BY THE
KINETIC ENERGY OF THE PARTICLES WITHIN A SUBSTANCE AND THE STRENGTH OF THE INTERMOLECULAR FORCES HOLDING THEM
TOGETHER.

IN SOLIDS, PARTICLES ARE TIGHTLY PACKED AND VIBRATE IN FIXED POSITIONS. IN LIQUIDS, PARTICLES ARE CLOSE TOGETHER BUT
CAN MOVE PAST ONE ANOTHER, GIVING LIQUIDS THEIR FLUIDITY. IN GASES, PARTICLES ARE FAR APART AND MOVE RANDOMLY AND
RAPIDLY. THESE STATES ARE NOT PERMANENT; SUBSTANCES CAN TRANSITION BETWEEN THEM THROUGH PROCESSES LIKE MELTING,
FREEZING, BOILING, AND CONDENSATION, ALL OF WHICH INVOLVE CHANGES IN ENERGY AND MOLECULAR ARRANGEMENT.

PHASE CHANGES AND ENERGY



PHASE CHANGES, SUCH AS THE BOILING OF WATER INTO STEAM OR THE FREEZING OF WATER INTO ICE, ARE DRIVEN BY THE
ADDITION OR REMOVAL OF ENERGY. FOR EXAMPLE, HEATING WATER INCREASES THE KINETIC ENERGY OF ITS MOLECULES,
ALLOWING THEM TO OVERCOME THE INTERMOLECULAR FORCES AND ESCAPE AS GAS. CONVERSELY, COOLING WATER REDUCES
KINETIC ENERGY, CAUSING MOLECULES TO SLOW DOWN AND FORM A SOLID STRUCTURE. THESE TRANSFORMATIONS ARE
FUNDAMENTAL TO MANY NATURAL PROCESSES, FROM WEATHER PATTERNS TO COOKING.

Acips, BAses, AND PH: UNDERSTANDING EVERYDAY REACTIONS

ACIDS AND BASES ARE TWO IMPORTANT CLASSES OF CHEMICAL COMPOUNDS THAT PLAY SIGNIFICANT ROLES IN CHEMISTRY AND
BIOLOGY. AN ACID IS A SUBSTANCE THAT TENDS TO DONATE PROTONS (H+ IONS) WHEN DISSOLVED IN WATER, WHILE A BASE
TENDS TO ACCEPT PROTONS OR DONATE HYDROXIDE IONS (OH‘) THE RELATIVE ACIDITY OR ALKALINITY OF A SOLUTION IS
MEASURED BY ITS PH SCALE.

THe PH sCALE RANGES FROM O TO 14, WITH A PH OF 7 BEING NEUTRAL. SOLUTIONS WITH A PH LESS THAN 7 ARE ACIDIC, AND
THOSE WITH A PH GREATER THAN 7 ARE BASIC (OR ALKALINE). ACIDS HAVE A HIGHER CONCENTRATION OF H+ IONS, WHILE
BASES HAVE A HIGHER CONCENTRATION OF OH- IONS. THIS CONCEPT IS CRUCIAL FOR UNDERSTANDING EVERY THING FROM HOW
OUR DIGESTIVE SYSTEM WORKS TO THE FORMULATION OF CLEANING PRODUCTS.

THE PH ScALE IN ACTION

MANY COMMON SUBSTANCES HAVE DISTINCT PH VALUES. LEMON JUICE AND VINEGAR ARE ACIDIC, WITH LOW PH VALUES.
BAKING SODA AND SOAP ARE BASIC, WITH HIGHER PH VALUES. NEUTRAL SUBSTANCES LIKE PURE WATER HAVE A PH OF 7. THE
PH OF OUR BLOOD IS TIGHTLY REGULATED TO BE AROUND 74, HIGHLIGHTING THE CRITICAL IMPORTANCE OF MAINTAINING A
SPECIFIC PH FOR BIOLOGICAL FUNCTIONS. EVEN SEEMINGLY SMALL CHANGES IN PH CAN HAVE SIGNIFICANT EFFECTS ON CHEMICAL
AND BIOLOGICAL SYSTEMS.

ORGANIC CHEMISTRY: THE CHEMISTRY OF LIFE

ORGANIC CHEMISTRY IS THE BRANCH OF CHEMISTRY THAT STUDIES COMPOUNDS CONTAINING CARBON, USUALLY BONDED TO
HYDROGEN. CARBON'S UNIQUE ABILITY TO FORM STABLE BONDS WITH ITSELF AND A VARIETY OF OTHER ELEMENTS,
PARTICULARLY HYDROGEN, OXYGEN, NITROGEN, AND SULFUR, ALLOWS FOR THE CREATION OF AN ALMOST INFINITE VARIETY OF
COMPLEX MOLECULES. THESE CARBON-BASED MOLECULES FORM THE BASIS OF ALL KNOWN LIFE.

FROM THE SIMPLE METHANE (CH4> TO THE INCREDIBLY COMPLEX DNA MOLECULE, ORGANIC CHEMISTRY EXPLAINS THE
STRUCTURE AND BEHAVIOR OF THE BUILDING BLOCKS OF LIVING ORGANISMS. UNDERSTANDING BASIC ORGANIC PRINCIPLES IS
ESSENTIAL FOR COMPREHENDING BIOLOGY, MEDICINE, AND MATERIALS SCIENCE. THE STRUCTURE OF THESE ORGANIC MOLECULES
DIRECTLY DICTATES THEIR FUNCTION.

CARBON'S VERSATILITY AND BloLOGICAL MOLECULES

CARBON ATOMS CAN FORM SINGLE, DOUBLE, OR TRIPLE BONDS, AND CAN ARRANGE THEMSELVES INTO LONG CHAINS, BRANCHED
STRUCTURES, AND RINGS. THIS VERSATILITY ALLOWS FOR THE FORMATION OF DIVERSE FUNCTIONAL GROUPS — SPECIFIC
ARRANGEMENTS OF ATOMS WITHIN A MOLECULE THAT CONFER PARTICULAR CHEMICAL PROPERTIES. FOR EXAMPLE, THE PRESENCE
OF A HYDROXYL GROUP (‘OH) OFTEN MAKES A MOLECULE SOLUBLE IN WATER, WHILE THE PRESENCE OF A CARBONYL GROUP
(C:O) CAN INFLUENCE REACTIVITY.



BloCHEMISTRY: THE CHEMICAL BASIS OF BioLOGICAL PROCESSES

BIOCHEMISTRY IS THE STUDY OF THE CHEMICAL PROCESSES THAT OCCUR WITHIN LIVING ORGANISMS. |T BRIDGES THE GAP
BETWEEN CHEMISTRY AND BIOLOGY, EXAMINING THE STRUCTURE, FUNCTION, AND INTERACTIONS OF BIOLOGICAL MOLECULES
SUCH AS CARBOHYDRATES, LIPIDS, PROTEINS, AND NUCLEIC ACIDS (DNA AnD RNA).

UNDERSTANDING BIOCHEMISTRY ALLOWS US TO COMPREHEND HOW CELLS FUNCTION, HOW ORGANISMS GROW AND REPRODUCE,
AND HOW DISEASES DEVELOP. |T IS FUNDAMENTAL TO FIELDS LIKE MEDICINE, PHARMACOLOGY, GENETICS, AND NUTRITION. EvVerY
THOUGHT, MOVEMENT, AND BIOLOGICAL PROCESS IS UNDERPINNED BY INTRICATE CHEMICAL REACTIONS.

Key BIOMOLECULES AND THEIR ROLES

CARBOHYDRATES, LIKE GLUCOSE, SERVE AS PRIMARY ENERGY SOURCES. LIPIDS, OR FATS, ARE ESSENTIAL FOR ENERGY STORAGE
AND CELL MEMBRANE STRUCTURE. PROTEINS, MADE UP OF AMINO ACIDS, PERFORM A VAST ARRAY OF FUNCTIONS, FROM
CATALYZING REACTIONS (ENZYMES) TO PROVIDING STRUCTURAL SUPPORT. NUCLEIC ACIDS, DNA AND RNA, CARRY THE GENETIC
INFORMATION THAT DICTATES THE CHARACTERISTICS OF ALL LIVING THINGS. STUDYING THESE MOLECULES REVEALS THE
ELEGANCE AND COMPLEXITY OF LIFE AT ITS MOST FUNDAMENTAL LEVEL.

ENVIRONMENTAL CHEMISTRY: OUR PLANET'S CHEMICAL BALANCE

ENVIRONMENTAL CHEMISTRY FOCUSES ON THE CHEMICAL PROCESSES OCCURRING IN THE ENVIRONMENT — IN THE AIR, WATER, AND
SOIL. IT INVESTIGATES THE SOURCES, REACTIONS, TRANSPORT, EFFECTS, AND REMEDIES OF CHEMICAL POLLUTANTS. THIS FIELD
IS CRUCIAL FOR ADDRESSING PRESSING GLOBAL ISSUES SUCH AS POLLUTION, CLIMATE CHANGE, AND SUSTAINABLE RESOURCE
MANAGEMENT.

(UNDERSTANDING THE CHEMICAL INTERACTIONS IN OUR ENVIRONMENT HELPS US TO PREDICT THE IMPACT OF HUMAN ACTIVITIES
AND DEVELOP SOLUTIONS TO MITIGATE ENVIRONMENT AL DAMAGE. |T UNDERSCORES THE INTERCONNECTEDNESS OF NATURAL
SYSTEMS AND THE PROFOUND INFLUENCE THAT CHEMICAL CHANGES CAN HAVE ON ECOSYSTEMS AND HUMAN HEALTH.

PoLLuTioN, CLIMATE CHANGE, AND SOLUTIONS

AIR POLLUTION, FOR INSTANCE, INVOLVES CHEMICAL REACTIONS IN THE ATMOSPHERE LEADING TO SMOG, ACID RAIN, AND THE
DEPLETION OF THE OZONE LAYER. W/ ATER POLLUTION CAN RESULT FROM INDUSTRIAL WASTE OR AGRICULTURAL RUNOFF,
AFFECTING AQUATIC LIFE AND HUMAN WATER SUPPLIES. CLIMATE CHANGE IS LARGELY DRIVEN BY THE INCREASED CONCENTRATION
OF GREENHOUSE GASES, SUCH AS CARBON DIOXIDE, IN THE ATMOSPHERE, ALTERING GLOBAL TEMPERATURES. ENVIRONMENTAL
CHEMISTRY PROVIDES THE SCIENTIFIC BASIS FOR UNDERSTANDING THESE PROBLEMS AND DEVELOPING STRATEGIES FOR
REMEDIATION AND PREVENTION, SUCH AS RENEW ABLE ENERGY SOURCES AND WASTE TREATMENT TECHNOLOGIES.

CHEMISTRY IN OURr DAILY LIVES

THE INFLUENCE OF CHEMISTRY IS PERVASIVE, TOUCHING VIRTUALLY EVERY ASPECT OF OUR DAILY EXISTENCE. FROM THE MOMENT
WE WAKE UP, WE ARE INTERACTING WITH CHEMICAL PRODUCTS AND PROCESSES. THE FOOD WE EAT, THE CLOTHES WE WEAR,
THE MEDICINES WE TAKE, THE FUELS THAT POWER OUR TRANSPORTATION, AND THE TECHNOLOGY WE USE ARE ALL PRODUCTS
OF CHEMICAL INNOVATION AND UNDERSTANDING.

CONSIDER THE FOOD WE CONSUME: ITS FLAVOR, TEXTURE, AND NUTRITIONAL VALUE ARE ALL DETERMINED BY COMPLEX



CHEMICAL COMPOUNDS AND REACTIONS. THE PROCESSES OF COOKING AND FOOD PRESERVATION RELY HEAVILY ON CHEMICAL
PRINCIPLES. SIMILARLY, THE EFFICACY OF MEDICATIONS IS A DIRECT RESULT OF UNDERSTANDING HOW SPECIFIC CHEMICAL
COMPOUNDS INTERACT WITH OUR BODIES AT A MOLECULAR LEVEL.

ExAMPLES OF EVERYDAY CHEMISTRY

e COOKING: THE MAILLARD REACTION, WHICH GIVES BROWNED FOODS THEIR DESIRABLE FLAVOR AND COLOR, IS A COMPLEX
SERIES OF CHEMICAL REACTIONS BETWEEN AMINO ACIDS AND REDUCING SUGARS.

o CLEANING PRODUCTS: SOAPS AND DETERGENTS WORK BY ALTERING THE SURFACE TENSION OF WATER AND EMULSIFYING
GREASE AND DIRT, MAKING THEM EASIER TO WASH AWAY.

¢ MATERIALS SCIENCE: PLASTICS, SYNTHETIC FIBERS, AND ADVANCED COMPOSITES ARE ALL PRODUCTS OF ORGANIC
CHEMISTRY AND POLYMER SCIENCE, REVOLUTIONIZING INDUSTRIES FROM TEXTILES TO AEROSPACE.

® HeEALTH AND MEDICINE: ANTIBIOTICS, VACCINES, AND DIAGNOSTIC TESTS ARE ALL BASED ON A DEEP UNDERSTANDING OF
CHEMICAL INTERACTIONS WITHIN THE HUMAN BODY AND WITH DISEASE-CAUSING AGENTS.

* ENERGY PRODUCTION: THE COMBUSTION OF FOSSIL FUELS, THE GENERATION OF ELECTRICITY IN POWER PLANTS, AND THE
FUNCTIONING OF BATTERIES ALL RELY ON FUNDAMENTAL CHEMICAL REACTIONS.

NAVIGATING THE STUDY OF CHEMISTRY FOR NON-MAJORS

APPROACHING CHEMISTRY AS A NON-SCIENCE MAJOR SHOULD BE VIEWED AS AN OPPORTUNITY FOR INTELLECTUAL EXPANSION,
NOT AN INSURMOUNTABLE HURDLE. THE KEY IS TO FOCUS ON CONCEPTUAL UNDERSTANDING RATHER THAN ROTE MEMORIZATION
OF COMPLEX FORMULAS. MANY INTRODUCTORY CHEMISTRY COURSES ARE DESIGNED WITH THIS IN MIND, EMPHASIZING REAL-
\WORLD APPLICATIONS AND INTUITIVE EXPLANATIONS.

ENGAGING WITH THE SUBJECT THROUGH RELEVANT EXAMPLES, ANALOGIES, AND VISUAL AIDS CAN SIGNIFICANTLY ENHANCE
COMPREHENSION. ACTIVELY PARTICIPATING IN DISCUSSIONS, ASKING CLARIFYING QUESTIONS, AND UTILIZING AVAILABLE
RESOURCES LIKE STUDY GUIDES AND ONLINE TUTORIALS CAN TRANSFORM THE LEARNING EXPERIENCE FROM DAUNTING TO
EMPOWERING. THE GOAL IS TO BUILD A FOUNDATIONAL LITERACY IN CHEMISTRY THAT ALLOWS FOR A MORE INFORMED AND
ENGAGED INTERACTION WITH THE WORLD.

Q: WHAT ARE THE MOST FUNDAMENTAL CONCEPTS IN CHEMISTRY FOR SOMEONE WITH
NO SCIENCE BACKGROUND?

A: THE MOST FUNDAMENTAL CONCEPTS IN CHEMISTRY FOR NON-SCIENCE MAJORS TYPICALLY INCLUDE THE STRUCTURE OF ATOMS
AND ELEMENTS, THE TYPES OF CHEMICAL BONDS THAT HOLD ATOMS TOGETHER (IONIC AND COVALENT), THE DIFFERENT STATES
OF MATTER AND HOW THEY CHANGE, THE BASICS OF ACIDS AND BASES (PI—I)I AND HOW THESE PRINCIPLES APPLY TO EVERYDAY
LIFE THROUGH EXAMPLES IN FOOD, MEDICINE, AND THE ENVIRONMENT.

Q: How CAN | RELATE CHEMISTRY TO MY EVERYDAY LIFE IF |'M NOT A SCIENTIST?

A: YOU CAN RELATE CHEMISTRY TO YOUR EVERYDAY LIFE BY OBSERVING THE CHEMICAL REACTIONS THAT OCCUR DURING
COOKING, UNDERSTANDING HOW CLEANING PRODUCTS WORK, RECOGNIZING THE CHEMICAL BASIS OF MEDICINES AND HEALTH,



APPRECIATING THE CHEMICAL COMPOSITION OF THE MATERIALS AROUND YOU (LIKE PLASTICS AND FABRICS), AND
UNDERSTANDING THE CHEMICAL FACTORS INFLUENCING ENVIRONMENTAL ISSUES LIKE AIR AND WATER QUALITY.

Q: Do | NEED TO BE GOOD AT MATH TO UNDERSTAND CHEMISTRY FOR NON-SCIENCE
MAJORS?

A: WHILE SOME BASIC MATHEMATICAL SKILLS ARE HELPFUL FOR CALCULATIONS IN CHEMISTRY, INTRODUCTORY COURSES FOR
NON-SCIENCE MAJORS OFTEN FOCUS ON CONCEPTUAL UNDERSTANDING. THE EMPHASIS IS USUALLY ON GRASPING PRINCIPLES AND
APPLICATIONS RATHER THAN PERFORMING COMPLEX MATHEMATICAL DERIVATIONS. BASIC ARITHMETIC AND AN ABILITY TO
INTERPRET SIMPLE GRAPHS AND EQUATIONS ARE GENERALLY SUFFICIENT.

Q: WHAT ARE THE BENEFITS OF LEARNING CHEMISTRY IF | DON'T PLAN TO PURSUE A
SCIENCE CAREER?

A: THE BENEFITS OF LEARNING CHEMISTRY FOR NON-SCIENCE MAJORS INCLUDE DEVELOPING CRITICAL THINKING SKILLS, GAINING A
DEEPER UNDERSTANDING OF THE NATURAL WORLD, MAKING MORE INFORMED DECISIONS ABOUT HEALTH AND ENVIRONMENTAL
ISSUES, APPRECIATING TECHNOLOGICAL ADVANCEMENTS, AND BECOMING A MORE ENGAGED AND INFORMED CITIZEN. |T ENHANCES
YOUR ABILITY TO CRITICALLY EVALUATE SCIENTIFIC INFORMATION PRESENTED IN THE MEDIA.

Q: ARE THERE SPECIFIC AREAS OF CHEMISTRY THAT ARE PARTICULARLY RELEVANT TO
NON-SCIENCE MAJORS?

A: YES/ AREAS LIKE ORGANIC CHEMISTRY (THE BASIS OF LIFE)/ BIOCHEMISTRY (THE CHEMISTRY OF BIOLOGICAL PROCESSES),
ENVIRONMENTAL CHEMISTRY (UNDERSTANDING OUR PLANET'S HEALTH), AND THE CHEMISTRY OF EVERYDAY MATERIALS AND
PRODUCTS ARE PARTICULARLY RELEVANT AND ACCESSIBLE FOR NON-SCIENCE MAJORS AS THEY DIRECTLY RELATE TO TANGIBLE
ASPECTS OF LIFE.

Q: How CAN | MAKE LEARNING CHEMISTRY LESS INTIMIDATING?

A: MAKING LEARNING CHEMISTRY LESS INTIMIDATING INVOLVES FOCUSING ON THE “WHY" AND “HOW" OF EVERYDAY PHENOMENA,
USING ANALOGIES, SEEKING OUT COURSES THAT EMPHASIZE REAL-WORLD APPLICATIONS, STUDYING IN GROUPS, AND NOT BEING
AFRAID TO ASK QUESTIONS. VISUAL AIDS AND INTERACTIVE LEARNING TOOLS CAN ALSO BE VERY BENEFICIAL.

QZ IS IT POSSIBLE TO UNDERSTAND CONCEPTS LIKE ACIDS , BASES, AND PH wiTHOUT
COMPLEX CHEMICAL FORMULAS?

A: ABSOLUTELY. THE CORE CONCEPTS OF ACIDS, BASES, AND PH CAN BE UNDERSTOOD THROUGH ANALOGY AND BY FOCUSING
ON THEIR EFFECTS AND PRACTICAL APPLICATIONS. FOR EXAMPLE, UNDERSTANDING THAT ACIDS TASTE SOUR, BASES FEEL
SLIPPERY, AND PH MEASURES ACIDITY OR ALKALINITY IS MORE IMPORTANT THAN MEMORIZING DISSOCIATION CONSTANTS FOR
INTRODUCTORY PURPOSES.
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