PLACE THe STeps For DrAWING A LEWIS STRUCTURE IN THE
CorreCcT OrRDER AS PrReSeNTED IN EXPERIMENT 10A. -

PLACE THE STers For DRAWING A LEwIs STRUCTURE IN THE CORRECT ORDER AS PRESENTED IN EXPERIMENT 10A. -
DRAWING LEWIS STRUCTURES IS A FUNDAMENTAL SKILL IN CHEMISTRY THAT HELPS VISUALIZE THE BONDING BETWEEN ATOMS IN
A MOLECULE. IT PROVIDES INSIGHTS INTO MOLECULAR GEOMETRY, POLARITY, AND REACTIVITY. EXPERIMENT 10A OFFERS A
SYSTEMATIC APPROACH TO CONSTRUCTING ACCURATE LEWIS STRUCTURES, ENSURING CONSISTENCY AND CLARITY.
UNDERSTANDING AND MASTERING THESE STEPS IS ESSENTIAL FOR STUDENTS AND CHEMISTS ALIKE, AS IT FORMS THE FOUNDATION
FOR MORE ADVANCED CONCEPTS SUCH AS MOLECULAR GEOMETRY AND HYBRIDIZATION. IN THIS COMPREHENSIVE GUIDE, WE WILL

W ALK THROUGH THE CORRECT ORDER OF STEPS FOR DRAWING LEWIS STRUCTURES AS PRESENTED IN EXPERIMENT ]OA,
SUPPORTED BY DETAILED EXPLANATIONS AND USEFUL TIPS.

UUNDERSTANDING THE PURPOSE OF LEWIS STRUCTURES

BEFORE DIVING INTO THE STEPS, IT’S IMPORTANT TO UNDERSTAND WHAT LEWIS STRUCTURES REPRESENT. THEY ILLUSTRATE
HOW VALENCE ELECTRONS ARE DISTRIBUTED AMONG ATOMS IN A MOLECULE, SHOWCASING BONDING PAIRS AND LONE PAIRS. THiS
VISUAL HELPS PREDICT MOLECULAR SHAPE, REACTIVITY, AND PHYSICAL PROPERTIES.

STeP-BY-STEP GUIDE TO DRAWING LEWIS STRUCTURES ACCORDING TO
ExPERIMENT 10A

THE PROCESS OF DRAWING LEWIS STRUCTURES INVOLVES A SERIES OF LOGICAL STEPS DESIGNED TO ENSURE ACCURACY AND
CONSISTENCY. BELO\)(/, \WE DETAIL EACH STEP IN THE CORRECT ORDER.

1. DETERMINE THE TOTAL NUMBER OF V ALENCE ELECTRONS

® |DENTIFY THE ATOMS INVOLVED: W/RITE DOWN THE CHEMICAL FORMULA OF THE MOLECULE.
e CONSULT THE PERIODIC TABLE: FIND THE GROUP NUMBER FOR EACH ATOM TO DETERMINE ITS VALENCE ELECTRONS.

® SUM VALENCE ELECTRONS: ADD THE VALENCE ELECTRONS FROM ALL ATOMS. FOR ANIONS, ADD EXTRA ELECTRONS; FOR
CATIONS, SUBTRACT ELECTRONS ACCORDINGLY.

ExAMPLE: For CO,, CARBON HAS 4 VALENCE ELECTRONS; EACH OXYGEN HAS 6. TOTAL VALENCE ELECTRONS = 4 + (2X6) =
16.

2. DETERMINE THE CENTRAL ATOM

¢ THE LEAST ELECTRONEGATIVE ATOM: USUALLY, THE ATOM WITH THE LOWEST ELECTRONEGATIVITY IS PLACED IN THE
CENTER.

® SPECIAL CASES: HYDROGEN IS ALWAYS TERMINAL;, CARBON OFTEN SERVES AS THE CENTRAL ATOM IN ORGANIC



MOLECULES.

* ARRANGE OTHER ATOMS AROUND THE CENTRAL ATOM: CONNECT THEM WITH SINGLE BONDS INITIALLY.

TiP: FOR MOLECULES WITH MULTIPLE ATOMS OF THE SAME ELEMENT, THE CENTRAL ATOM IS TYPICALLY THE ONE THAT CAN
FORM THE MOST BONDS.

3. CONNECT THE ATOMS WITH SINGLE BonDs

® DRAW SINGLE BONDS: USE A LINE TO CONNECT THE CENTRAL ATOM TO EACH SURROUNDING ATOM.

o COUNT THE ELECTRONS USED: EACH SINGLE BOND USES 2 ELECTRONS. SUBTRACT THESE FROM THE TOTAL VALENCE
ELECTRONS.

EXAMPLE: IN COz, TWO SINGLE BONDS BETWEEN CARBON AND EACH OXYGEN USE 4 ELECTRONS, LEAVING 12 ELECTRONS
REMAINING.

4. CoMPLETE THE OCTET (OR DUET) FOR TERMINAL ATOMS

¢ DISTRIBUTE REMAINING ELECTRONS: FILL THE OUTER ATOMS’ OCTETS WITH LONE PAIRS, STARTING WITH THE MOST
ELECTRONEGATIVE ATOMS.

o USE REMAINING ELECTRONS: SUBTRACT USED ELECTRONS FROM THE TOTAL VALENCE ELECTRONS TO DETERMINE HOW
MANY ARE LEFT.

® PLACE LONE PAIRS: ASSIGN LONE PAIRS TO OUTER ATOMS TO COMPLETE THEIR OCTETS.

NOTE: HYDROGEN ATOMS ONLY NEED 2 ELECTRONS (A DUET) AND ARE USUALLY ATTACHED WITH SINGLE BONDS.

5. CoMPLETE THE OCTET ofF THE CENTRAL ATOM

e ASSESS THE CENTRAL ATOM: CHECK IF IT HAS AN OCTET (8 ELECTEONS) AROQUND IT.

¢ FORM MULTIPLE BONDS IF NECESSARY: |F THE CENTRAL ATOM LACKS AN OCTET, CONSIDER CONVERTING LONE PAIRS FROM
TERMINAL ATOMS INTO DOUBLE OR TRIPLE BONDS.

TiP: MOVING LONE PAIRS TO FORM DOUBLE BONDS HELPS SATISFY THE OCTET RULE FOR THE CENTRAL ATOM.

6. CHeck THE ELECTRON CouUNT AND OCTET RULE



* VERIFY TOTAL ELECTRONS: ENSURE THE SUM OF BONDING AND LONE PAIR ELECTRONS MATCHES THE TOTAL VALENCE
ELECTRONS.

o CONFIRM OCTET COMPLIANCE: ALL ATOMS (EXCEPT HYDROGEN) SHOULD HAVE 8 ELECTRONS AROUND THEM.

7. AssiGN FORMAL CHARGES (IF NECESSARY)

o CALCULATE FORMAL CHARGES: FOR EACH ATOM, FORMAL CHARGE = VALENCE ELECTRONS — (LONE PAIR ELECTRONS + 1/2
BONDING ELECTRONS).

¢ MINIMIZE FORMAL CHARGES: THE MOST ACCURATE LEWIS STRUCTURE GENERALLY HAS FORMAL CHARGES CLOSE TO ZERO,
ESPECIALLY ON THE MOST ELECTRONEGATIVE ATOMS.

e ADJUST BONDS IF NEEDED: |F MULTIPLE VALID STRUCTURES EXIST, SELECT THE ONE WITH THE LOWEST FORMAL CHARGES.

ADDITIONAL TIPs AND CoMMON PITFALLS

TIPS FOR ACCURATE LEWIS STRUCTURES

START WITH THE CORRECT TOTAL NUMBER OF ELECTRONS: AN ACCURATE COUNT PREVENTS ERRORS LATER.

PRIORITIZE OCTET COMPLETION: ENSURE ALL ATOMS EXCEPT HYDROGEN FOLLOW THE OCTET RULE.

® RESORT TO MULTIPLE BONDS: W/HEN OCTETS ARE NOT ACHIEVED, CONSIDER DOUBLE OR TRIPLE BONDS.

o UUSE FORMAL CHARGES TO REFINE STRUCTURES: SELECT THE STRUCTURE WITH THE LOWEST FORMAL CHARGES FOR THE
MOST STABILITY.

® PRACTICE VISUALIZATION: SKETCH MULTIPLE STRUCTURES IF NECESSARY TO COMPARE STABILITY.

CoMMON PITFALLS To Avolb

® |GNORING THE TOTAL VALENCE ELECTRONS: OVERLOOKING THIS CAN LEAD TO INCORRECT STRUCTURES.

® MISIDENTIFYING THE CENTRAL ATOM: ALWAYS FOLLOW ELECTRONEGATIVITY RULES AND KNOWN CONVENTIONS.
e OVERLOOKING LONE PAIRS: FAILING TO ACCOUNT FOR LONE PAIRS CAN DISTORT THE STRUCTURE'S ACCURACY.
® FORGETTING TO VERIFY OCTETS: ALWAYS CHECK THAT ATOMS SATISFY THEIR OCTET OR DUET REQUIREMENTS.

NEGLECTING FORMAL CHARGE CALCULATIONS: THIS CAN RESULT IN LESS STABLE OR INCORRECT LEWIS STRUCTURES.



PrRACTICAL APPLICATION: DRAWING LEWIS STRUCTURES STEP-BY-STEP

LET’S APPLY THE STEPS TO AN EXAMPLE MOLECULE, NITRIC OXIDE (NO), TO ILLUSTRATE THE PROCESS:

ExAMPLE: DRAWING THE LEWIS STRUCTURE oF NO

1. VALENCE ELECTRONS: NITROGEN (5), OxYGEN (). ToTAL = 5 + 6 = 17 ELECTRONS.
2. CENTRAL ATOM: NITROGEN, BEING LESS ELECTRONEGATIVE THAN OXYGEN, IS THE CENTRAL ATOM.
3. SINGLE BONDS: DRAW A SINGLE BOND BETWEEN N AND O, USING 2 ELECTRONS. REMAINING ELECTRONS: 11 -2 =9,

4. COMPLETE OCTETS: FILL THE oUTER AToM (O) WITH LONE PAIRS: 6 ELECTRONS (3 PAIRS). REMAINING ELECTRONS: 9 —
6= 3.

5. ASSIGN REMAINING ELECTRONS: PLACE LEFTOVER ELECTRONS ON NITROGEN: 3 ELECTRONS. SINCE NITROGEN HAS ONLY 2
ELECTRONS IN THE BOND, IT HAS 3 LONE ELECTRONS (A LONE PAIR AND AN UNPAIRED ELECTRON). THIS INDICATES A NEED
FOR MULTIPLE BONDS.

6. FOrRM MULTIPLE BONDS: CONVERT A LONE PAIR FROM NITROGEN INTO A DOUBLE BOND TO SATISFY OCTET RULES. NO\X/I
N AND O SHARE TWO PAIRS OF ELECTRONS, SATISFYING OCTETS.

7. VERIFY: BOTH ATOMS HAVE OCTETS, FORMAL CHARGES CAN BE CALCULATED TO CONFIRM THE MOST STABLE
STRUCTURE.

THIS EXAMPLE DEMONSTRATES HOW SYSTEMATIC APPLICATION OF THE STEPS LEADS TO AN ACCURATE LEWIS STRUCTURE.

CoNCLUSION

MASTERING THE SEQUENCE OF STEPS FOR DRAWING LEWIS STRUCTURES AS OUTLINED IN EXPERIMENT TOA IS ESSENTIAL FOR
DEVELOPING A STRONG FOUNDATION IN CHEMISTRY. BY CAREFULLY DETERMINING V ALENCE ELECTRONS, CHOOSING THE CENTRAL
ATOM, CONNECTING ATOMS WITH BONDS, DISTRIBUTING LONE PAIRS, AND VERIFYING OCTETS AND FORMAL CHARGES, STUDENTS
CAN PRODUCE ACCURATE AND MEANINGFUL REPRESENTATIONS OF MOLECULES. PRACTICE AND ATTENTION TO DETAIL ARE KEY TO
PROFICIENCY. REMEMBER, EACH MOLECULE MAY PRESENT UNIQUE CHALLENGES, BUT FOLLOWING THIS STRUCTURED APPROACH
ENSURES CONSISTENCY AND CORRECTNESS. WITH TIME, DRAWING LEWIS STRUCTURES WILL BECOME AN INTUITIVE PART OF
YOUR CHEMICAL PROBLEM-SOLVING TOOLKIT, ENABLING DEEPER UNDERSTANDING OF MOLECULAR BEHAVIOR AND INTERACTIONS.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE FIRST STEP IN DRAWING A LEWIS STRUCTURE ACCORDING TO EXPERIMENT
10A?

BEGIN BY DETERMINING THE TOTAL NUMBER OF VALENCE ELECTRONS AVAILABLE IN THE MOLECULE OR ION.

How Do YOU IDENTIFY THE CENTRAL ATOM IN THE LEWIS STRUCTURE DURING



ExPerIMENT 10A?P

SELECT THE LEAST ELECTRONEGATIVE ATOM (EXCLUDING HYDROGEN) AS THE CENTRAL ATOM, TYPICALLY THE ELEMENT WITH
THE MOST VALENCE ELECTRONS.

\W/HAT IS THE NEXT STEP AFTER CHOOSING THE CENTRAL ATOM IN THE LEWIS
STRUCTURE PROCESS?

CONNECT THE SURROUNDING ATOMS TO THE CENTRAL ATOM USING SINGLE BONDS, REPRESENTING EACH BOND WITH A PAIR OF
SHARED ELECTRONS.

How Do YOU DISTRIBUTE REMAINING ELECTRONS AFTER FORMING INITIAL BONDS?

DISTRIBUTE THE REMAINING VALENCE ELECTRONS AS LONE PAIRS ON THE OUTER ATOMS TO SATISFY THEIR OCTET OR DUET
RULES FIRST.

WHAT SHOULD YOU DO IF THE CENTRAL ATOM DOES NOT HAVE AN OCTET AFTER
INITIAL ELECTRON PLACEMENT?

FORM MULTIPLE BONDS (DOUBLE OR TRIPLE BONDS) BY CONVERTING LONE PAIRS FROM OUTER ATOMS INTO SHARED PAIRS TO
COMPLETE THE OCTET OF THE CENTRAL ATOM.

How DO YOU VERIFY THE CORRECTNESS OF YOUR LEWIS STRUCTURE IN EXPERIMENT
10A?

ENSURE THAT ALL ATOMS <EXCEPT HYDROGEN) HAVE AN OCTET (8 ELECTRONS) AND THAT THE TOTAL NUMBER OF ELECTRONS
USED MATCHES THE TOTAL VALENCE ELECTRONS CALCULATED INITIALLY.

\WHAT IS THE FINAL STEP IN DRAWING THE LEWIS STRUCTURE AS PRESENTED IN
ExPerIMENT 10A?P

CHECK FOR ANY FORMAL CHARGES AND ADJUST THE STRUCTURE IF NECESSARY TO MINIMIZE CHARGES AND IMPROVE STABILITY.

\WHY IS IT IMPORTANT TO FOLLOW THESE STEPS SEQUENTIALLY IN EXPERIMENT 10AP

FOLLOWING THE STEPS ENSURES AN ACCURATE AND SYSTEMATIC APPROACH TO DRAWING CORRECT LEWIS STRUCTURES, WHICH
ARE ESSENTIAL FOR UNDERSTANDING MOLECULAR BONDING AND PROPERTIES.

ADDITIONAL RESOURCES

PLACE THe STeps For DRAWING A LEWIS STRUCTURE IN THE CorRRECT ORDER AS PRESENTED IN EXPERIMENT T10A. IS A
FUNDAMENTAL SKILL IN UNDERSTANDING CHEMICAL BONDING AND MOLECULAR STRUCTURE. W/HETHER YOU'RE A STUDENT TRYING
TO MASTER BASIC CHEMISTRY CONCEPTS OR A PROFESSIONAL REFINING YOUR ANALYTICAL SKILLS, KNOWING THE CORRECT
SEQUENCE TO DRAW LEWIS STRUCTURES IS ESSENTIAL. LEWIS STRUCTURES SERVE AS VISUAL REPRESENTATIONS OF
MOLECULES, ILLUSTRATING HOW VALENCE ELECTRONS ARE DISTRIBUTED AMONG ATOMS AND HOW THESE ELECTRONS FORM
BONDS. PROPERLY CONSTRUCTING THESE DIAGRAMS REQUIRES A SYSTEMATIC APPROACH—FOLLOWING THE STEPS OUTLINED IN
ExPERIMENT 1OA ENSURES ACCURACY AND CLARITY IN YOUR REPRESENTATIONS.

IN THIS COMPREHENSIVE GUIDE, WE WILL WALK THROUGH THE STEPS FOR DRAWING LEWIS STRUCTURES IN THE CORRECT ORDER,
PROVIDING DETAILED EXPLANATIONS AND PRACTICAL TIPS TO HELP YOU DEVELOP CONFIDENCE IN THIS PROCESS. MASTERING THIS
SEQUENCE WILL NOT ONLY IMPROVE YOUR ABILITY TO DEPICT MOLECULES ACCURATELY BUT ALSO DEEPEN YOUR
UNDERSTANDING OF CHEMICAL BONDING PRINCIPLES.



(UNDERSTANDING THE IMPORTANCE OF THE CORRECT ORDER

BEFORE DIVING INTO THE STEP-BY-STEP PROCESS, IT’S IMPORTANT TO RECOGNIZE WHY FOLLOWING A SPECIFIC ORDER MATTERS.
DRAWING LEWIS STRUCTURES INVOLVES MULTIPLE INTERCONNECTED DECISIONS—IDENTIFYING VALENCE ELECTRONS, DETERMINING
THE CENTRAL ATOM, PLACING BONDS, AND ASSIGNING LONE PAIRS. |F STEPS ARE SKIPPED OR PERFORMED OUT OF ORDER, ERRORS
CAN ACCUMULATE, RESULTING IN INCORRECT STRUCTURES THAT MISREPRESENT THE MOLECULE’S BONDING AND GEOMETRY.

BY ADHERING TO THE STEPS PRESENTED IN EXPERIMENT 10A, YOU ENSURE A LOGICAL FLOW THAT MINIMIZES MISTAKES,

FACILITATES TROUBLESHOOTING, AND REINFORCES FOUNDATIONAL CONCEPTS. THIS SYSTEMATIC APPROACH IS ESPECIALLY
VALUABLE WHEN DEALING WITH COMPLEX MOLECULES OR WHEN MULTIPLE RESONANCE FORMS EXIST.

STeEP-BY-STEP GUIDE TO DRAWING LEWIS STRUCTURES

STep 1: DETERMINE THE ToTAL NUMBER OF V ALENCE ELECTRONS

OBJECTIVE: COUNT THE TOTAL VALENCE ELECTRONS FOR THE MOLECULE OR ION.

How To DO IT:

- [DENTIFY ALL ATOMS IN THE MOLECULE.

- USE THE PERIODIC TABLE TO FIND THE VALENCE ELECTRONS FOR EACH ATOM (E.G., CARBON HAS 4, OXYGEN HAS 6, NITROGEN
HAS 5, ETC.).

- SUM THE VALENCE ELECTRONS FOR ALL ATOMS.

- FOR IONS, ADJUST THE TOTAL BY ADDING ELECTRONS FOR NEGATIVE CHARGES OR SUBTRACTING FOR POSITIVE CHARGES (E.G.,

ADD | ELECTRON FOR EACH NEGATIVE CHARGE, SUBTRACT 1 FOR EACH POSITIVE CHARGE).

Tip: REMEMBER THAT THE TOTAL NUMBER OF ELECTRONS WILL GUIDE THE PLACEMENT OF BONDS AND LONE PAIRS.

Step 2: CHoose THE CENTRAL ATOM

OBJECTIVE: SELECT THE ATOM THAT WILL SERVE AS THE CENTRAL ATOM.

GUIDELINES:

- THE LEAST ELECTRONEGATIVE ATOM (EXCLUDING HYDROGEN) IS TYPICALLY THE CENTRAL ATOM.
- HYDROGEN AND HALOGENS USUALLY APPEAR ON THE PERIPHERY.

- FOR MOLECULES WITH MULTIPLE OPTIONS, SELECT THE ATOM THAT CAN FORM THE MOST BONDS.

EXAMPLE: IN C02, CARBON IS THE CENTRAL ATOM BECAUSE IT CAN FORM MULTIPLE BONDS, WHILE OXYGEN IS PERIPHERAL.

STep 3: DRAW A SKELETON STRUCTURE
OBJECTIVE: CONNECT THE ATOMS WITH SINGLE BONDS TO FORM A BASIC FRAMEW ORK.
How To DO IT:

- CONNECT EACH OUTER ATOM TO THE CENTRAL ATOM WITH A SINGLE LINE (REPRESENTING A SINGLE BOND).
- Do NOT WORRY ABOUT VALENCE ELECTRONS AT THIS STAGE—JUST ESTABLISH THE BASIC CONNECTIVITY.

Tip: USE SIMPLE LINES TO AVOID CLUTTER, FOCUS ON ESTABLISHING THE BACKBONE.



STeP 4: DISTRIBUTE REMAINING ELECTRONS AS LONE PAIRS

OsJecTIVE: COMPLETE THE OCTETS (OR DUET FOR HYDROGEN) FOR THE OUTER ATOMS FIRST.
PrRoCESS:

- SUBTRACT THE ELECTRONS USED IN BONDING FROM THE TOTAL VALENCE ELECTRONS.

- ASSIGN LONE PAIRS TO THE OUTER ATOMS TO FULFILL THEIR OCTET (OR DUET FOR HYDROGEN).

- PLACE LONE PAIRS ON THE TERMINAL ATOMS FIRST, AS THEY ARE USUALLY EASIER TO SATISFY.

NoTE: BE ATTENTIVE TO THE TOTAL NUMBER OF ELECTRONS REMAINING TO PREVENT OVER- OR UNDER-ASSIGNING.

STeP 5: CoMPLETE THE OCTET OF THE CENTRAL ATOM

OBJECTIVE: ENSURE THE CENTRAL ATOM HAS A FULL OCTET.

How To DO IT:

- COUNT THE ELECTRONS AROUND THE CENTRAL ATOM.

- IF THE OCTET IS INCOMPLETE, FORM DOUBLE OR TRIPLE BONDS BY CONVERTING LONE PAIRS FROM SURROUNDING ATOMS INTO
BONDING PAIRS.

- ADJUST BONDS ACCORDINGLY TO SATISFY THE OCTET RULE FOR ALL ATOMS.

Tip: FOR MOLECULES THAT VIOLATE THE OCTET RULE (E.G., MOLECULES WITH EXPANDED OCTETS LIKE SULFUR HEXAFLUORIDE),
RECOGNIZE THE EXCEPTION RULES.

STeP 6: CHeEck THE ToTAL ELecTRoON CoUNT AND ForRMAL CHARGES
OBJECTIVE: VERIFY THE CORRECTNESS OF THE STRUCTURE.
How To DO IT:

- COUNT ALL ELECTRONS IN THE STRUCTURE AND COMPARE WITH THE TOTAL VALENCE ELECTRONS CALCULATED INITIALLY.
- CALCULATE FORMAL CHARGES FOR EACH ATOM:

FORMAL CHARGE = (\V ALENCE ELECTRONS OF ATOM) — (NON-BONDING ELECTRONS) — (BONDING ELECTRONS [/ 2)
- ADJUST BONDS TO MINIMIZE FORMAL CHARGES, ESPECIALLY FOR MORE ELECTRONEGATIVE ATOMS.

TiP: THE MOST ACCURATE LEWIS STRUCTURE TYPICALLY HAS THE FEWEST FORMAL CHARGES, AND NEGATIVE CHARGES SHOULD
RESIDE ON THE MORE ELECTRONEGATIVE ATOMS.

Step 7: FINALIZE AND DRAW RESONANCE STRUCTURES (IF APPLICABLE)
OBJECTIVE: REPRESENT MOLECULES WITH DELOCALIZED ELECTRONS ACCURATELY.
ProCESS:

- IDENTIFY REGIONS WITH PI BONDS OR LONE PAIRS THAT CAN SHIFT.

- DRAW RESONANCE STRUCTURES BY MOVING ELECTRONS WITHOUT CHANGING ATOM CONNECTIVITY.
- USE DOUBLE-HEADED ARROWS TO INDICATE RESONANCE.



NoTE: RESONANCE STRUCTURES HELP DEPICT DELOCALIZED ELECTRONS AND STARBILIZE THE MOLECULE.

ADDITIONAL TIPS AND CONSIDERATIONS

- HYDROGEN ATOMS ALWAYS FORM ONE BOND AND CANNOT HAVE LONE PAIRS.

- ELECTRONEGATIVITY INFLUENCES THE PLACEMENT OF CHARGES; NEGATIVE CHARGES TEND TO RESIDE ON MORE
ELECTRONEGATIVE ATOMS.

- BE CAUTIOUS WITH IONIC COMPOUNDS—LEWIS STRUCTURES SHOULD REFLECT ACTUAL CHARGE DISTRIBUTIONS.
- USE RESONANCE ARROWS CAREFULLY TO REPRESENT DELOCALIZED ELECTRONS.

PRACTICAL EXAMPLE: DRAWING THE LEWIS STRUCTURE OF CARBONATE lon (CO427)

STeP 1: COUNT VALENCE ELECTRONS:

- C: 4 ELECTRONS

- O: 6 ELECTRONS EACH X 3 = 18 ELECTRONS

- ADD 2 ELECTRONS FOR THE 2- CHARGE: +2 ELECTRONS

TOTAL ELECTRONS = 4 + 18 + 2 = 24 ELECTRONS

STep 2: CHOOSE THE CENTRAL ATOM:

- CARBON IS LESS ELECTRONEGATIVE THAN OXYGEN CENTRAL ATOM IS C.

STeP 3: DRAW SKELETON:

- C CONNECTED TO THREE O ATOMS WITH SINGLE BONDS.

STeP 4: DISTRIBUTE REMAINING ELECTRONS:

- EAcH O NEeDS 6 LONE PAIRS TO COMPLETE OCTET:

3 OXYGENS X O ELECTRONS = 18 ELECTRONS

- USED IN BONDS: 3 BONDS X 2 ELECTRONS = & ELECTRONS

- REMAINING ELECTRONS: 24 = 6 = 18 = 0 ELECTRONS (BUT BECAUSE OF THE NEGATIVE CHARGE, WE NEED TO ADJUST)
STeP 5: FIX OCTET ISSUES:

- SINCE OXYGENS ARE SHARING ONLY SINGLE BONDS, THEY LACK OCTET; FORM DOUBLE BONDS:
CONVERT LONE PAIRS ON OXYGENS INTO DOUBLE BONDS WITH CARBON.

- RESONANCE FORMS DISTRIBUTE THE DOUBLE BONDS AMONG OXYGENS.

STEP 6: FORMAL CHARGE CALCULATION:

- AIM FOR MINIMAL FORMAL CHARGES; THE STRUCTURE WITH TWO OXYGENS AS DOUBLE-BONDED AND ONE AS SINGLE-BONDED
WITH A NEGATIVE CHARGE IS MOST STABLE.

STEP 7: RESONANCE STRUCTURES:

- DRAW ALL POSSIBLE FORMS WITH DOUBLE BONDS ALTERNATING AMONG OXYGENS, INDICATING DELOCALIZATION.



CoNCLUSION

MASTERING THE PLACE THE STEPS FOR DRAWING A LEWIS STRUCTURE IN THE CORRECT ORDER AS PRESENTED IN EXPERIMENT T10A
IS VITAL FOR ACCURATE CHEMICAL MODELING. BY SYSTEMATICALLY FOLLOWING THE OUTLINED STEPS—STARTING FROM
VALENCE ELECTRONS, CHOOSING THE CENTRAL ATOM, CONSTRUCTING THE SKELETON, DISTRIBUTING ELECTRONS, SATISFYING
OCTET RULES, CHECKING FORMAL CHARGES, AND CONSIDERING RESONANCE—YOU BUILD A RELIABLE REPRESENTATION OF
MOLECULAR STRUCTURES. PRACTICE WITH VARIOUS MOLECULES, FROM SIMPLE TO COMPLEX, WILL REINFORCE THESE STEPS AND
DEEPEN YOUR UNDERSTANDING OF CHEMICAL BONDING. REMEMBER, PRECISION AND PATIENCE ARE KEY——EACH STEP BUILDS UPON
THE PREVIOUS, CULMINATING IN A CLEAR, CORRECT LEWIS STRUCTURE THAT REVEALS THE MOLECULE’S TRUE NATURE.

Place The Steps For Drawing A Lewis Structure In The Correct
Order As Presented In Experiment 10a

Place The Steps For Drawing A Lewis Structure In The Correct Order As Presented In Experiment
10a
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