Honors Chemistry — Choice Board Assignment
Mole Stations: Counting and Weighing Particles
Area 3 Must Do — Option A  
Standard SC.912.P.12.10  |  SC.912.P.12.11  •   Covers Level 3.0 Targets: SC.912.P.12.10 T1, T2, T3  •  SC.912.P.12.11 T1
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The Scenario
You are a lab technician at a pharmaceutical company. Five HANDS-ON stations each present a real substance with data to measure: Station 1 weighs table salt (NaCl), Station 2 weighs table sugar (sucrose), Station 3 measures the chalk you write with (CaCO₃), Station 4 reads the volume tag on an inflated balloon, and Station 5 weighs two “mystery powders” (X = NaHCO₃, Y = sucrose). At every station, measure and record the data, then convert using the mole concept, molar mass, Avogadro’s number, and gas volume at STP (22.7 L/mol) — every conversion goes through the mole, the hub of the mole map. Station 5 ends with a balanced equation and a mass check to verify Conservation of Mass. Show your work at every step.
How to work a station: DO the numbered steps, RECORD each measured value in the station data table, then CONVERT using the formulas the steps give you. Work the stations in order and show every calculation in your notebook.
Station 1 — From Grams to Moles (Sodium Chloride)   (Target SC.912.P.12.10 T2)
1.  GOGGLES ON.Record your sample's letter (A, B, or C) in the data table next to your mass.
2.  TARE THE BALANCE.Place an empty weigh boat on the balance and press the zero/tare button until the display reads 0.00 g.
3.  TRANSFER.Pour the sodium chloride sample from your labeled cup into the weigh boat. Pour carefully so none spills.
4.  RECORD THE MASS.Copy every digit the display shows into the data table (sample data: 25.0 g). This is YOUR mass.
5.  CONVERT TO MOLES.moles = mass (g) ÷ molar mass (g/mol). NaCl has molar mass 58.44 g/mol, so divide YOUR measured grams by 58.44. Write the setup and your answer in the data table.
Station 2 — From Moles to Particles (Sucrose)   (Targets SC.912.P.12.10 T1, T2)
1.  WEIGH THE SUCROSE.Tare an empty weigh boat (zero it to 0.00 g), put your sucrose sample (table sugar) in it, and record the mass (sample data: 17.1 g). Sucrose is C₁₂H₂₂O₁₁, molar mass 342.30 g/mol.
2.  CONVERT MASS TO MOLES.moles = YOUR measured grams ÷ 342.30 g/mol.
3.  CONVERT MOLES TO MOLECULES.number of molecules = moles × 6.022 × 10²³.
4.  CONVERT MOLECULES TO ATOMS.each sucrose molecule contains 45 atoms, so total atoms = number of molecules × 45.
5.  RECORD ALL THREE.Write moles, number of molecules, and total number of atoms in the data table — do not stop at mol.
Station 3 — From the Chalk You Used (Calcium Carbonate)   (Targets SC.912.P.12.10 T1, T2)
1.  WEIGH THE CHALK BEFORE.Put a piece of sidewalk chalk on the balance and record its mass in the data table (this is the BEFORE mass).
2.  WRITE YOUR NAME.Write your full first AND last name in large letters on the chalkboard slate (or a piece of dark paper).
3.  RE-WEIGH THE CHALK AFTER.Weigh the SAME piece of chalk again and record the AFTER mass.
4.  SUBTRACT TO FIND CHALK USED.chalk used = mass BEFORE − mass AFTER. This drop is the chalk your writing used up (sample data: 0.50 g). Assume it is 100% CaCO₃, molar mass 100.09 g/mol.
5.  CONVERT TO FORMULA UNITS.moles = chalk used (g) ÷ 100.09 g/mol; then formula units = moles × 6.022 × 10²³. Record both.
Station 4 — The Gas in the Balloon: Volume to Particles at STP   (Targets SC.912.P.12.10 T3, T1)
1.  READ THE BALLOON TAG.Look at the tag on your inflated balloon and record the volume printed on it (0.50 L or 1.25 L; sample data: 1.25 L).
2.  CONVERT VOLUME TO MOLES.at STP one mole of ANY gas fills exactly 22.7 L, so moles = YOUR measured liters ÷ 22.7 L/mol.
3.  CONVERT MOLES TO MOLECULES.number of gas molecules = moles × 6.022 × 10²³.
4.  OPTIONAL: FIND THE MASS.Only if your teacher assigns it: treat the gas as nitrogen (N₂, molar mass 28.02 g/mol) and find mass = moles × 28.02 g/mol.
5.  RECORD.Write liters, moles, and molecules (plus mass if assigned) in the data table.
Station 5 — The Mystery Powders & Conservation of Mass   (Targets SC.912.P.12.10 T2, SC.912.P.12.11 T1)
1.  CONSERVATION CHECK — WEIGH X.Weigh Mystery Powder X (NaHCO₃) in its cup WITH THE LID ON; record this as the cup's mass BEFORE.
2.  SCOOP OUT 10.0 g.Tare a weigh boat, then scoop about 10.0 g of X into it. Set the weigh boat aside.
3.  RE-WEIGH THE CUP AFTER.Weigh the cup and lid again; record the mass AFTER.
4.  SHOW THE ARITHMETIC.In your table show that (mass taken out = the weigh boat reading) + (mass AFTER, still in the cup) = mass BEFORE. The numbers must add up exactly — matter is neither created nor destroyed.
5.  REACTION CHECK — BALANCE THE DECOMPOSITION.Sodium bicarbonate decomposes: 2 NaHCO₃ → Na₂CO₃ + H₂O + CO₂. (a) Count the atoms of each element on BOTH sides and write the counts to show the equation is balanced. (b) Show the formula masses balance: 2 × 84.01 = 105.99 + 18.02 + 44.01 (g/mol). (c) If 4.00 g of NaHCO₃ decomposes, find moles = 4.00 ÷ 84.01, then mass of CO₂ released = moles × 44.01 g/mol; write both numbers.
6.  IDENTIFICATION CHECK — WEIGH X and Y. Weigh 10.0 g of Powder X (molar mass 84.01 g/mol) in a tared weigh boat and record the mass.
Weigh 10.0 g of Powder Y (molar mass 342.30 g/mol) in a tared weigh boat and record the mass.
7.  COMPARE THE MOLES. Convert X and Y to moles (divide mass by molar mass) and record the values. Equal masses of X and Y give different moles because every pure compound has ONE fixed molar mass. 
Part 6 — Mole Map Summary   (All targets)
Complete table showing every conversion used in this assignment: grams ↔ moles ↔ particles and moles ↔ liters at STP, with the conversion factor that makes each one work.
	Station
	Substance
	Given
	Molar mass / factor
	Calculation
	Result

	1
	NaCl
	25.0 g
	58.44 g/mol
	


	

	2
	Sucrose (C₁₂H₂₂O₁₁)
	17.1 g
	342.30 g/mol; 6.022 × 10²³ /mol
	


	

	3
	Chalk (CaCO₃)
	0.50 g used
	100.09 g/mol
	


	

	4
	Gas in balloon
	1.25 L at STP
	22.7 L/mol
	


	

	5
	X = NaHCO₃ ; Y = sucrose
	10.0 g each
	84.01 / 342.30 g/mol
	


	



	Conversion
	Station(s) Used

	Grams → Moles
	

	Moles → Particles
	

	Particles → Moles
	

	Liters at STP → Moles
	

	Grams → Particles (multi-step)
	






