Honors Chemistry — Unit 1: Foundations of Chemistry & the Nature of Science
GUIDED CORNELL NOTES
Foundations of Chemistry — based on Slides 1–25 of the unit presentation
How to Use These Notes
	CUES / QUESTIONS
	NOTES

	Left column: key vocabulary  and guiding questions to answer.
	Right column: some of the essential notes from the slides PLUS your writing space. Feel free to add your own examples, sketches, and questions.

	SUMMARY  After each section, write 2–3 sentences that pull the big ideas together in your own words.


The definitions and big ideas are the notes,  but the learning is yours: restate them, add your own examples and sketches, answer the questions, and fill the summary. The space is there for you to use.
Topic 1 — The Scientific Process & What Constitutes Science
	CUES / QUESTIONS
	NOTES

	KEY VOCABULARY: rewrite each definition in your own words and add an example

	observation

	



	hypothesis

	



	replication

	



	inference

	



	empirical
	



	BIG IDEAS: the core notes from the slides; add your own examples and connections

	Characteristics of science

	










	The scientific process
	•  Used to form scientific theories and laws.
•  It has NO set first step and does NOT have to go in order





	Testing predictions
	•  Relevant data can come from existing literature, new observations, or formal experiments.
•  Thorough testing requires:




	Observations vs. Inferences
	






	
Science vs. Pseudoscience




	
•  Genuine science:






•  Pseudoscience:







	GUIDING QUESTIONS: answer in your own words to check your understanding

	Is there a single “correct” first step in science? Explain.
	




	What is a hypothesis actually predicting?
	



	Why must science be empirical rather than opinion-based?




	

	SUMMARY  Explain what it means to say the scientific process has no set first step. Explain why pseudoscience does not exhibit the qualifying characteristics of science.







Topic 2 — Chemical Reactions & Physical/Chemical Changes
	CUES / QUESTIONS
	NOTES

	KEY VOCABULARY:  rewrite each definition in your own words and add an example

	chemistry
	



	matter

	



	physical change

	



	chemical change

	



	reactant

	



	product

	



	BIG IDEAS: the core notes from the slides; add your own examples and connections

	Physical vs. chemical changes
	•  Physical change: 






•  Chemical change: 





	What defines a reaction?
	


	GUIDING QUESTIONS: answer in your own words to check your understanding

	How can you tell a physical change from a chemical change?
	



	Why does a physical change leave the composition of matter unchanged?
	



	SUMMARY  How are physical and chemical changes different, and what happens to the starting substances in a chemical reaction?
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	SUMMARY  After each section, write 2–3 sentences that pull the big ideas together in your own words.
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Topic 3 — Data, Graphs, and Evidence
	CUES / QUESTIONS
	NOTES

	KEY VOCABULARY: rewrite each definition in your own words and add an example

	independent variable
	


	dependent variable
	


	scatter plot
	


	trendline
	


	positive correlation
	


	negative correlation
	


	correlation coefficient (r)
	


	coefficient of determination (R²)

	

	strong / moderate / weak correlation

	

	causation
	


	Controlled variable
	



	BIG IDEAS: the core notes from the slides; add your own examples and connections

	How to graph data
	•  Graphs show relationships between variables.






	Reading correlations
	•  Positive correlation: 




• Negative correlation: 




• No significant correlation: 




•  Correlations can be linear or non-linear, and strong, moderate, or weak.





	Reading r and R²
	•  correlation coefficient (r): 







•  coefficient of determination (R2) 







	Difference between correlation and causation
	•  “truth” in science




•  correlation vs. causation




•  importance of controlled variables




	GUIDING QUESTIONS: answer in your own words to check your understanding

	Which variable goes on the x-axis, and why?
	


	What does a trendline tell you that the raw data points cannot?
	


	Is a weak correlation the same as a failed experiment? Explain.
	


	Why are the boundaries between strong, moderate, and weak subjective?
	


	What can you honestly claim after an experiment?
	


	Why is it important to change only one variable at a time?
	


	SUMMARY  What makes a scatter plot a good summary of the relationship between two variables? What does r tell you that a single data point cannot? What does r tell you that R² tells you differently? Why is “strong vs. weak” not a hard-and-fast boundary? What can scientists honestly claim about their data, and why is it important to change only one variable at a time?














Topic 4 — Theories and Laws
	CUES / QUESTIONS
	NOTES

	KEY VOCABULARY: rewrite each definition in your own words and add an example

	Law of Conservation of Mass

	


	First Law of Thermodynamics

	


	Second Law of Thermodynamics

	


	closed system

	


	scientific law

	


	scientific theory

	


	scientific evidence

	


	Boyle’s Law

	


	Atomic Theory

	


	BIG IDEAS: the core notes from the slides; add your own examples and connections

	The Big Three
	These three laws govern all reactions: 
· Conservation of Mass







· First Law of Thermodynamics







· Second Law of Thermodynamics.






	Theories do NOT turn into laws
	•  Theories and laws have SEPARATE purposes; they answer different questions.






•  Theory






•  Law






	GUIDING QUESTIONS: answer in your own words to check your understanding

	Under what condition is mass NOT conserved? Why?
	


	How can energy “look” different before and after a reaction yet still be conserved?
	


	Why is “it’s just a theory” a misunderstanding in science?
	



	Can a theory and a law be used together? Give an example.
	



	SUMMARY  State each of the Big Three in your own words. Under what condition does mass appear NOT to be conserved? Why is it misleading to say a theory will eventually “become” a law? What different jobs do they do?









