Chemistry 2001-2002    (3rd grade)





DP Dempsey Parr Science Encyclopedia				Time line - KS p. 115, UST p. 87


KS Kingfisher Science Encyclopedia				Biographies - UST p. 86


UST Usborne Illustrated Ency. of Science and Technology		AAM Adventures with Atoms and Molecules (Mebane)


VDC Eyewitness Visual Dictionary of Chemistry (Challoner)


UFBK Usborne First Book of Knowledge





Topics�
People�
Vocabulary�
Reading�
Activities�
�
DP 13-15: Introduction to chemistry, matter, KS 113, 44-45;�
Robert Boyle (1627-1691), DP 28; 


Democritus, DP 14, KS 44; John Dalton (1766-1844), DP 15, KS 45, UST 4�
chemistry


matter


atom�
matter/atoms- Story of Chemistry (Freeman) 3-4,


history of chem.- Story of Chemistry 27-32�
LEGO blocks (as example of atoms being building blocks)�
�
DP 16-17: Structure of atoms�
Ernest Rutherford (1871-1937), UST 4;


 Niels Bohr (1885-1962), KS 44, UST 4; 


Johannes Jensen (1907-1973), KS 571; 


John J. Thomson (1856-1940), KS 207; 


James Chadwick (1891-1974), KS 484, UST 4;�
nucleus (nuclear energy KS 493)


proton


neutron


electron


shells�
The Atoms Family (Patten);


diagram - UST 4�
AAM Exp # 22 effect of electrostatic charge on soap bubbles;�
�
DP 18-19: Elements�
Antoine Lavoisier (1743-1794), KS 114; �
element


element names�
UST 54-55; Elements, Compounds and Mixtures (Patten)�
�
�
DP 20-21: Periodic Table, KS 528-529;�
review John Dalton;


Dmitri Mendeleyev (1834-1907)�
periodic table


reactivity


chemical symbol


atomic number


mass number �
KS 43, KS 113, UST 5


Gr. 1 alkali metals, VDC 36-37; Gr. 2 alkaline earth metals, VDC 38-39; Gr. 3-12 transition metals, VDC 40-41; Gr. 13 poor metals, ?; Gr. 14 carbon/silicon/tin, VDC 42-43; Gr. 15 nitrogen/phosphorus, VDC 44-45; Gr. 16 oxygen and sulfur, VDC 46-47; Gr. 17 halogens, VDC 48-49; Gr. 18 noble gases, VDC 13;�
website, play “What’s that element?”�
�
DP 22-23: Molecules, KS 467; Bonds: ionic (NaCl); covalent (O2, O3, CO2); Butanoic Acid C3H7COOH, KS 467�
�
molecule


bond


ion


compound


mixture�
bonds - UST 64-65 ; compounds and mixtures - UST 66-67; Story of Chemistry (Freeman);�
Exp. UST 5 - surface tension; Exp. UST 67 & AAM Exp # 12 molecules can be separated (chromatography);


AAM Exp # 1 molecules move; AAM Exp # 9 molecules are attracted to similar molecules; AAM Exp # 25 salt water conducts electricity�
�
DP 24 -25: Sizes of molecules; DNA�
James Watson (1928 - ); Francis Crick (1916 -   );�
�
plastic molecules - UFBK 210�
AAM Exp # 2 molecules are different sizes; AAM Exp # 7 molecules are different weights; �
�
DP 26-27: States of matter: Gases, Liquids, Solids, Plasma, KS 279, KS 405, KS 634; special features of water (solid is lighter than liquid) KS 745�
Amedio Avogadro (1776-1856) Avogadro’s number 6 X 10 23�
gas - no definite volume, no definite shape (will continue to spread out;


liquid - definite volume, takes shape of container; cannot easily be compressed;


solid - definite volume, definite shape (molecules are tightly packed)�
Solids, liquids and gases (Patten)�
AAM Exp # 5 spaces between molecules - gas vs liquid; AAM Exp # 6 making a gas; AAM Exp # 15 gas molecules weigh different amounts; AAM Exp # 19 liquid molecules weigh different amounts;�
�
DP 28-29: Changing states of matter; 


1 - G to L (Condensation)


2 - L to G (Boiling/Evaporation)


3 - S to L (Melting)


4 - L to S (Freezing, Pressurizing)�
Robert Boyle (example: a scuba tank)


Gabriel Fahrenheit (1686-1736)


Anders Celsius (1701-1744)


Lord Kelvin�
condensation


boiling


boiling point


evaporation


melting


melting point


freezing


freezing point


pressurizing


absolute zero �
Liquid to gas and back (Patten); UST 68-67; erosion UFBK 80-81�
make thermometer with both Fahrenheit and Celsius scales;  AAM Exp # 13 molecules can evaporate; AAM Exp # 16 water molecules are present in air (condensation) dry glass with ice in it --sweats; AAM Exp # 21 presence of salt effects freezing temp. of water;�
�
DP 30-31: Crystals�
Pierre Curie�
�
UST 77�
make crystals; AAM Exp # 4 spaces between molecules - crystals; AAM Exp # 27 make light from sugar crystals;�
�
DP 32-33: Water, review special properties of water, KS 745; review water cycle; clouds, water pressure; submarine; hydroelectric power�
Daniel Bernoulli (1700-1782)�
water cycle


kinetic energy


erosion�
KS 745, KS 670, UST 68, UFBK 80-81 erosion;�
draw water molecule; AAM Exp # 8 molecules are attracted by elect. charges; AAM Exp # 10 stretching molecules makes heat; AAM Exp # 20 hard water vs soft water;�
�
DP 34-35: Dissolving; the effect of heat, detergents on a solution;�
�
dissolve


solvent


solute


solution


saturation


review molecule, ion�
UFBK 190  - carbonated drinks; UFBK 212-213 - manufacture of soap, how soap works�
how much, how quick: sugar in hot tea, in cold tea, let hot tea cool and see sugar fall out of solution; Koolaid - making a solution; AAM Exp # 3 affect of heat on molecules; AAM Exp # 14 effect of cold on molecules; AAM Exp # 17 soap molecules move on water; AAM Exp # 18 water molecules and oil molecules do not mix;�
�
DP 36-37: Chemical changes; combustion [ C + O2 --- CO2]�
Henry Cavendish (1731 - 1810)�
chemical change


physical change


indicator


combustion�
UST 70-71; UST 72 - combustion�
discuss and show effect of lack of oxygen on fire; UST 73, electrolysis; baking soda and vinegar — gas; AAM Exp # 11, molecules can be broken into different molecules (chemical reaction); AAM Exp # 28 using gas to ripen fruit, using bread to soften brown sugar; AAM Exp # 29 using air to spoil fruit�
�
DP 38-39: Acids and bases�
Humphry Davy (1778-1829)�
acid


base/alkali


pH


salt


HCl


indicator�
Acids and bases (Patten); UST 74-75; Chemistry of a lemon (Stone)�
antacids; acid rain - UST 75; pH chart - HCl - 1; 4 - vinegar, OJ; 7 -  neutral; 8 - liquid soap; 10 - ammonium; 11 - sodium bicarbonate; 14 caustic soda;  AAM Exp # 23 using cabbage as an indicator for acids and bases; AAM Exp # 24 acid rain’s effects on limestone;�
�
DP 40-41: Metals�
�
metal


alloy


bronze (copper and tin)


brass (copper and zinc)


steel (iron and added impurities)�
UST 58-59 - good chart of metals and alloys�
AAM Exp # 26 oxygen reacts with metal�
�
DP 41-43: Composites�
�
composite�
�
�
�












�
Chemistry Biographies





Robert Boyle (1627-1691) - proposed that matter is made of tiny particles, theory of elements





Democritus (460 - 370 BC) - all matter is made of atoms, solid particles that cannot divided





John Dalton (1766-1844) - elements are made of atoms that combine to form compounds (1808)





Ernest Rutherford (1871-1937) - demonstrated the structure of the atom





Niels Bohr (1885-1962) - model of the atom (1913)





Johannes Jensen (1907-1973) - protons and neutrons are arranged in layers in the nucleus (1949)





John J. Thomson (1856-1940) - discovered the electron (1895)





James Chadwick (1891-1974) - discovered the neutron (1932)





Antoine Lavoisier (1743-1794) - explained the role of oxygen in combustion





Dmitri Mendeleyev (1834-1907) - devised the Periodic Table of Elements (1869)





James Watson (1928 - ); Francis Crick (1916 -   ) - discovered the structure of the DNA molecule (1953)





Amedio Avogadro (1776-1856) Avogadro’s number 6 X 10 23 - same number of molecules of gas in identical containers, if at same temperature and pressure





Boyle’s law (example: a scuba tank) - pressure and volume of a gas are inversely proportional





Gabriel Fahrenheit (1686-1736) - invented the mercury thermometer (1714) and devised the F temperature scale (1724)





Anders Celsius (1701-1744) - invented the Celsius temperature scale





Lord Kelvin (William Thomson)(1824-1907) - established the Kelvin temperature scale





Pierre Curie (1859-1906) - worked with crystals and electricity’s effect on them





Daniel Bernoulli (1700-1782) - studied the effect of motion on liquids and gases





Henry Cavendish (1731 - 1810) - discovered that air is a mixture of gases, made water by combining oxygen and hydrogen gases





Humphry Davy (1778-1829) - developed the science of electrochemistry


�
Vocabulary





chemistry - the study of materials and how they can be changed and new ones made





matter - any living or nonliving thing that takes up space





atom - smallest part of an element that has all the properties of the element, building blocks of everything





nucleus - core sections of an atom that contains protons and neutrons





proton - positively charged particle in the nucleus of an atom





neutron - an uncharged particle in the nucleus of an atom





electron - negatively charged particle existing around the nucleus of an atom





shell - region in which electrons exist around the nucleus of a atom





element - material containing only one kind of atom; building blocks of matter;





element names - see the periodic table





periodic table - the chart of all the elements





reactivity - ease with which a metal loses electrons





chemical symbol - letter or letters that stand for an element





atomic number - number of protons in the nucleus of an atom





mass number - number of protons and neutrons in the nucleus of an atom





molecule - particle formed by two or more atoms joined together





bond - holds two or more atoms together in a molecule





ion - an atom that has either gained electrons (neg. charge) or lost electrons (pos. charge)





compound - molecules made of atoms of different elements bonded together





gas - no definite volume, no definite shape (will continue to spread out)





liquid - definite volume, takes shape of container; cannot easily be compressed; molecules not packed together as tightly as solids








solid - definite volume, definite shape, molecules tightly packed together





condensation - process of a gas becoming a liquid





boiling - process of liquid becoming a gas





boiling point - temperature when change from liquid to gas occurs





evaporation - process of a liquid becoming a gas





melting - process of solid becoming a liquid





melting point - temperature where change from solid to liquid occurs 





freezing - process of liquid becoming a solid 





freezing point - temperature where change from liquid to solid occurs





pressurizing - increasing pressure to make gas molecules move closer together





absolute zero - 0 degrees K, -273 degrees C, no more energy can be removed from a substance





water cycle - cycle of evaporation, condensation, precipitation that turns Earth’s water in to water we can drink





kinetic energy - energy of movement





erosion - wearing down of rocks and minerals by water and wind





dissolve - mixing a substance (usually a liquid) with something else to form a solution





solvent - substance (usually a liquid) in which a substance is dissolved to form a solution





solute - the substance dissolved in a solvent to form a solution





solution - a mixture of a solute dissolved in a solvent





saturation - the point where no more solute can be dissolved in the solution





chemical change - change that creates a new material and cannot easily be reversed





physical change - change that can easily be reversed





indicator - substance that changes color in the presence of an acid or base





combustion - burning, combining with oxygen to form an oxide





acid - compound that has sour taste and is corrosive, pH lower than 7





base/alkali - compound that has bitter taste and feels slippery or soapy, pH higher than 7





pH - the expression of the strength of an acid or base (# of hydrogen ions in solution)





salt - neutral substance made by mixing an acid and a base





HCl - Hydrochloric acid (one atom of H and one of Cl)


 


indicator - substance that changes color in the presence of an acid or base





metal - solid at room temp (except mercury); good conductor of electricity and heat, shiny when cut





alloy - mixture of two or more metals, or a metal and a nonmetal 





bronze -  copper and tin alloy





brass - copper and zinc alloy





steel - iron and added impurities





composite - a new material with special properties, made by combining substances 


























