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DEDUCTIVE REASONING: the process of beginning with a general conclusion and predicting specific facts

INDUCTIVE REASONING: in scientific context, the process of beginning with specific facts or assumptions and drawing a general conclusion. Inductive reasoning is the process scientists use to develop theories

Logic leads to truth:  prevailing belief for 2000 years until Galileo (# of teeth in a horse)

GREEKS: predominantly did not test their ideas. They used logic. Believed all matter consisted of 4 elements: 


1. earth


2. air


3. fire 


4. water

HYPOTHESIS: an educated guess about the solution to a problem; when supported by scientific facts, it may become a theory. It will be tested with an experiment or survey

SCIENTIFIC METHOD: a logical method of problem-solving that starts with observations and follows steps.

SCIENCE: a systematic study of the physical world based on observations

THEORY: a tested explanation of scientific observations

WOLLASTON: used theory that Pt should be malleable & discovered Rh (rose) & Pd
LAW: description of the behavior of matter based on the results of many experiments

CHEMISTRY: the study of the composition and properties of matter and the energy transformations accompanying changes in the fundamental structure of matter

PHYSICS: study of energy
METALLURGY: the process of extracting metals from their ores and adapting them for commercial use

Older Elements: have symbols that come from the ancient words (Au, Ag, Cu)

BRONZE: alloy of copper (Cu) and tin (Sn); harder than brass

BRASS: alloy of copper and zinc (Zn)

WHITE GOLD: alloy of gold (Au) and nickel (Ni) or platinum (Pt)

APOTHECARY: person who prepares & sells medicines. (first used 1000’s of years ago)

ALCHEMY: the ancient study of transmutations between base metals and gold, sickness and health, age and youth, or even earthly and supernatural existence.

PARACELSUS (an ALCHEMIST): (early 1500s) Promoted the use of chemicals to treat disease. He made first major steps towards modern chemistry

Three Major Contributions of Alchemists:

1. Laboratory Techniques: distillation, sublimation, precipitation, crystallization


2. Laboratory Equipment


3. The Experimental Approach

DISTILLATION: separation of a mixture by evaporation of its components at their boiling points and then condensing and collecting the vapors
SUBLIMATION: a physical change directly between the solid and gaseous states
PRECIPITATION: the separating of a solid from a solution
CRYSTALLIZATION: formation of crystals

ROBERT BOYLE (1627-1691): gave first modern definition for elements: substances that cannot be chemically decomposed into simpler substances

JOSEPH PRIESTLEY: discovered oxygen 1774 in mercuric calx (mercury (II) oxide)

ANTOINE LAVOISIER: named oxygen; proved substances gain mass when burned 1772 (Sulfur & Phosphorous)
Dr BENJAMIN RUSH: 1st US professor of chemistry @ Philadelphia Medical School
ORGANIC CHEMISTRY: study of compounds with carbon-to-carbon covalent bonds

FRIEDRICH WOHLER: (1826) synthesized urea, the first organic compound

INORGANIC CHEMISTRY: the study of all elements and compounds other than covalent compounds containing carbon-carbon bonds

ANALYTICAL CHEMISTRY: techniques by which chemists devise equipment and methods to discover what is in a sample of material and to quantify its constituents

PHYSICAL CHEMISTRY: the foundational theories of chemistry that examine interactions in substances, structure of matter, and energy changes accompanying transformations

NUCLEAR CHEMISTRY: study of radioactivity, the nucleus, and the changes the nucleus undergoes

BIOCHEMISTRY: study of the chemical processes in living things

PURE SCIENCE: doing scientific investigations to find new information
APPLIED SCIENCE: finding a practical use for information gained in pure science

