






















































































































































































Appendix A (continued) Appendix A (continued )

Formula
Formula Chemical Equivalent A
Chemical Mame Commaon Hame I:I.ll":lltl:l ‘{:ll:lﬁr:rlh:l?!llﬂ 4 . Chemical Mame Commeon Hame Farmula (in Pare
Boric acid boracic acid H3BOy 62 (20.7) : Potassium sulfate . ;':_"S 04 gd (87)
Calcium carbide carbide CaCqy 34 Silicon dioxide silica, sand ;ﬂﬁm 170 (170)
Caleium carbonate limestone, chalk CaCOjy 100 (50) Silver nitrate lunar caustic gc 3 82 (82)
Calcium chloride CaClz 111 (55.5) Sodium acetate | o S(42)
Calcium hydroxide  slaked lime Ca(OH): 74 (87) Sodium bicarbonate  bakingsoda A T 120 (60)
Calcium oxide quicklime Ca0 56 (28) | Sodium bisulfate . O 10H.0 286 (143)
Calcium sulfate um CaSO42H0 172 (86) | Sodium carbonate  washingsoda  NagCOwI0H® AL Ce
Carbon dioxide curbonicacid  COs 44 Sodium chloride table salt NaCl 40 (40)
Copper (11) sulfate  blue vitriol CuS045HgO 250 (125) i Sodium hydroxide ye NaNOs 85 (85)
H hloric acid muriatic acid HCI 36.5 (36.5) Sodium I“t“‘:: de Chile saltpeter \;: D 78
Hydrogen peroxide Ha04 34 Sodium pero o
Hydrogen sulfide H.S 34 (17) Sodium silicate waterghss =~ NasSiO, L o o
Iron (II) sulfate green vitriol, FeSO4TH:0 278 (139) Sodium ﬂulfﬂ:;:m Glauber’s salt N B O10Hz0 382 (191)
ras ium tetra e horax i '
Iron (II1) chloride e FeCly6H20  270.5 (135.3) Sodium thiosulfate b NagS2045H20 gﬂ (124)
Iron (I1) sulfide FeS 88 Sucrose tahe SUERT CisllaaOu % 19)
Magnesium ]r:lhlm'idedn MgCla 95 (47.5) f;f,t“d“ acid ﬂgr“'““l HaO 18
Magnesium hydroxide milk of magnesia Mg{OH )2 58 (29) er
Magnesium sulfate Epsom salts MgS0,TH2O 246 (123) | Zine chloride ZnCly 138 (63)
Manganese dioxide MnOs B7
Nitric acid HNO4 B3 (83) : . . . the mearest
; : Al . All values have been calculated with atomic weights accurate to the near

Pﬂﬁﬁm dlominum - alu hjliliflﬁ-‘]?{;lh e ] unit. The weight used for chlorine (35.5), however, is accurate to the
Potassium bromide KBr 119 (119) nearest tenth.
Potassium chlorate KClOy 122.5 (122.5)
Potassium chloride KCl 74.5 (T4.5)
Potassium chromate KaCrOy 194 (97)
Potassium fluoride KF 58 (58)
Potassium hydroxide  caustic potash,lye KOH ° 56 (58)
Potassium iodide KI 166 (166 )
Potassium nitrate saltpeter KNOy 101 (101)
Potassium

permanganate EMnOy 158 (158)
Potassium phosphate KaPOy 212 (70.7)

*All values have been calculated with atomic weights accurate to the nearest

unit. The weight used for chlorine (35.5), however, is accurate to the
nearest tenth.
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APPENDIX B

The Chemical Elements®

Atomic Atemic Alomic Atomic

Element Symbel Number Weight Element Symbol Wember Weight

Actinium Ac &8 237 Fermium Fm 100 (253)
Aluminum Al 13 27 Fluorine F 9 19

Americium Am 85 (243) Francium Fr 87 (223)
Antimony 5b 51 122 Gadolinium Gd 4 157
Argon Ar 18 40 Callium Ga 31 70
Arsenic As 33 75 Germanium Ge a2 73
Astatine At 85 (210) Gold Au 79 197
Barium Ba 568 137 Hafnium Hf T2 178
Berkelium Bk 97  (249) Helium He 2 4
ium Be 4 8 Holmium Hoe 67 165
Bismuth Bi 83 209 Hydrogen H 1 1
Baoron B 5 11 Indium In 49 115
Bromine Br 35 BD lodine I >3 127
Cadmium Cd 48 112 Iridium Ir 77 192
Calcium Ca 20 40 Iron Fe 26 56
Californium CI 98 (251) Krypton Kr 36 84
Carbon C f 12 Lanthanum La 57 139
Cerium Ce 58 140 Lead Fhb 82 207
Cesium Cs 55 133 Lithium Li 3 T
Chlorine Cl 17 38 Lutetium Lu 71 175
Chromium Cr 24 52 Magnesium Mg 12 24
Cobalt Co 27 59 Manganese Mn 25 55

Cu 29 64 Mendeleviom M 101  (256)
Curium Cm 968 (247) Merc Hg 80 201
Dysprosium Dy 66 163 Molybdenum Mo 42 96
Einsteinium E g9 (254) Neodymium Nd 60 144
Erbium Er 65 167 Neon Ne 10 20

Europium Eu 63 152 Neptunium Np 93 (237)

*Source: Handbook of Chemistry and Physics, 43rd ed. C
The Chemical Rubber Publishing Co., Cleveland, Ohio. Al

are represented to the nearest unit. Values in

of the most stable isotopes.
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Appendix B ( continued )

Llomic Atamic Atomie
Element Symbsl Mumber ﬂ-ﬁ Element Symbol Number Welght
i Ni 28 59 Selenium Se 34 79
ﬁfﬂftlm Nb 4l 93 Silicon Si 14 28
Ni n N 7 14 Silver Ag 47 108
Nobe No 102 (254) Sodium Na 11 23
Osmium s 76 190 Strontium Sr a8 it
(] 8 16 Sulfur 5 16 a2
mnmn Pd 46 10w Tantalum Ta 78 181
Phosphorus  F 15 31 Technetiuom Te 43 (99)
Platinum Pt T8 195 Tellurium Te 52 128
Plutonium Pu 04 (242) Terbium Th 65 159
Polonium Po 84 210 Thallium Tl 81 204
Potassium K 19 39 Thorium Th b2 1] 238
Praseodymium Pr 59 141 Thulivm Tm 69 169
Promethium Pm 61  (147) Tin Sn 50 119
Protactinium Pa ] | 231 Titanium Ti 22 45
Radium Ra 88 226 Tungsten w74 154
Radon Rn 86 220 Uranium U 02 238
Rhenium Re 75 186 Vanadium vV 23 51 !
Rhodium Rh 45 103 Xenon Xe 54 131 |
Rubidium Rb 37 85 Ytterhium Yhb T0 173 :
Ruthenium Ru 44 101 Yttrium Y 39 89
Samarium Sm, Sa 62 150 Zine Zn 30 65
Scandium Sc 21 45 Zirconium Ir 40 a1
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APPENDIX C

Units of Measurement

The Metric System

10 millimeters (mm. ) = 1 centimeter
100 centimeters (cm.) = 1 meter (m.)
1000 meters = 1 kilometer (km. )
1000 grams (g.) = 1 kilogram
1000 milliliters = 1 liter

Metric-English Equivalents

1 inch = 2.54 centimeters
1 meter = 39.37 inches
1liter = 1.06 quarts ( U.S. liquid )
1 quart = 0.946 liters
1 gram = 0.035 ounce
1 ounce = 28.35 grams

Temperature Conversion

To change degrees Fahrenheit to degrees centigrade, subtract
gﬁ ;mm the degrees Fahrenheit and multiply the difference by

To change degrees centigrade to degrees Fahgenheit, multiply
the degrees centigrade by 9/5 and add 32 to the product,

To change degrees centigrade to degrees Kelvin, add 273 to
the degrees centigrade.
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Alcohol burner, 54
Alcohol lamp, wide-flame, 54

Balance: beam, 66; suspended pan,
a7

Beam balance, 66

Biological specimens: how to trans-
fer, 100; storage box for, 45

Burettes, 88

Butterfly storage, 74

Chemicals, how to weigh out a re-
guired amount, 88

Chromatography, a simple experi-
ment in, 10

Clamp and test tube holder, 63

Cover slips, 51

Displacement pan, 65
Distillation condenser, 85
Draining rack for glassware, 60
Dropper tip, 83

Dry cells, 35

Drying and sterilizing oven, 56

Electric heater, 55

Electricity, a low-voltage, direct-
current source of, 35

Experiment, another simple, 12

Filter, how to, 96
Funnel support, 63
Fuse, installation of, 21

Calvanometer, 75
Gases, a displacement pan to collect,

Cas generator, 85

Glassware draining rack, 60

Glass tubing: how to bend, 82; how
to cut, 80

Graduate made from an olive bottle,
58

index to lllustrations

Incubator, 71

Insect cage, T2

Insect killing jar, 73

Insect spreading board, 73

Laboratory bench: completed, 27,
30; frame for, 28
Laboratory plan, a sample, 24

Microscope, a water drop: making,
11; using, 12
Moth storage, T4

Oven, drying and sterilizing, 56
Pipettes, 88

Platform, a protective, 19
Ring stand and rings, 62

Screening a lab for privacy, 22

Shelf arrangement: for a biology lab,
31; for a pll:,'si-;.'s ar earth sclence
lab, 31

Shelves, an easy way to fasten, 31

Slide, a hanging drop, 102

Table, strengthening a drop-leaf, 26

Test tube generator, 85

Test tube holder, 63

Test tube racks: wire, 59; wooden, 59

Test tubes: how to heat, 99; how to
hold in a clamp, 98

Trll:m-r.i, a tin can, 61

Ventilating a lab: with a window,
20; without a window, 20

Wash bottle, 85

Water supply jug, 34

Wcigh:i.ng a chemical, 86

Weight of a substance, how to find, 87
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Index to Materials, Procedures,
and Experiments

Acids: containers for storing, 42;
neutralizing, 37; preparing solu-
tions of, 90 .

Acids and bases, how to distinguish,
107

Alcohol lamp: commercial, 52; home-
made, 52, 53-55

Ammeter, 52

Analytical balance, 88

Asbestos paper, 20, 32

Atomic weight, 91

Balance and weights, commercial, 51

Balance and weights, homemade:
how to make 87-T0; how to use,
T0-71, B4-88

Beakers, 48

Beetles, mounting of, 101

Bench, laboratory (see laboratory

Biologic
iological specimens: containers for,
44 46; collecting and handling,
;!?—ﬂ.‘i disposal of, 38; labelin

. 8; microscopic stu .

101-103 o %

Biology laboratory, 18, 24, 29

Boiling point of a solution, 109

Bunsen burner, 51

Burettes, 58-89

Chemical compounds, color of, 108

Chemicals: containers for, 40-44;
disposal of solid, 37; disposal of
llguid, 37; needed in laboratory,
18, 76; standards of purity, 78;
weighing of, 84-88

Chemical substances: identification
of, 109; why some burn, 109

Chemistry laboratory, 18, 29

Chromatography, 5-10

Closed environmental system, 112

Clothespin clamp, 33
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guhudm t'um;nﬁ :Ln 1::11‘;: 116

ntainers for biological specimens,

4446 . L

Containers for chemicals: cleaning
of, 42-43; general specifications,
40-41; labeling of, 43—44: sources
for obtaining, 40, 4142

Containers for equipment and sup-
plies, 47

Containers for mineral specimens,
4647

Corks, 50, 83-84

Craters, formation of, 116

Crucible, 50

Cupboards, 30-32

Displacement pan, 64-67

Doppler effect, 117

Draining rack for glassware, 60-61
Dropper tip, 82

Dry cells, 36

Drying and sterilizing oven, 56-57

Electrical cell, chemical components
of, 110

Electrical outlets, 34, 18

Electric heater, 55

Eh:nr:trjn:it}', 34-36,

Electric meters, 52

Environment, adjustment of organ-
ism to changes in, 110

Equivalent weights, 94-05

Erlenmeyer Hask, 48

Evaporating dish, 50

Filtering, 95-97

Filter paper, 95

Fire hazards, 14; precautions, 20
Fire extinguishers, 21
Fireproofing, 20, 32

Flasks, 4849

Floors, protective platform for, 19

Florence flask, 48, 96
Formula weight, 91-92, 116
Freezing point of a solution, 109
Funnels, 49, 64

Fuses, 21

Galvanometer, 52, 53; homemade,
75-786; string, 53

Gas, relative w:]ucit}r and pressure nf.

a lowing, 114

Gas burners, 36

Gas generator, 64-66

Gas supply, 36

Class, disposal of broken, 38

Class slides and cover slips, 51

Glass tubing, 49; connecting, 83-84;
cutting and bending, T9-83; dis-
posal of broken, 83; heating, 81-82;
making dropper tip, 82

Glassware, 57, 48-49, 51; connecting,
B3-84; heating, 97-98

Glassware draining rack, 60-61

Gyroscope, use to keep a rocket
on course, 117

Heat: effect of surface color on ab-
sorption of, 115; relation to tem-
perature, 113

Heaters, 19, 51-52

Hot plate, 52

Ignition boat, 50

Incubator, 71

Inflammable liquids, 14, 37

Insect cage, T2

Insecticides, effect of, 111

Insect killing jar, 72

Insects: mounting of, 101; observa-
tion of, 111

Insect spreading board, 74, 101

Iron, what makes it rust, 108

Labels, 43, 44, 45

Laboratory bench, 23-38; building,
25-28; converting a drop-leaf
table, 26; dimensions of, 25; sketch
before building, 23-25

Life in space, 118

Limewater, 106

Magnetic lield, strength of, 113

Mass, measurement of, 115

Materials, T6-T8

Meniscus, 89

Metals, how they differ from non-
metals, 107

Micr , commercial, how to test
before buying, 50-51

Microscope, water drop, how to
make and use, 10-11

Microscope slide, preparing, 101-103

Mineral specimens, 46-47, 115

Molar solutions, 91-94

Molecules, size of, 107-108

Multimeter, 52

Normal solutions, 93-95

One-celled organisms: learning be-
havior of, 112; sensitivity of to
changes in temperature, 110

Paint, chemical resistant, 28

Pendulum, relation between weight
of and pﬂ:r:im:'l of swing, 114

Percentage solutions, 90-91

Pipettes, 85-89

Flants: chemical structure of 4
112; classification of, 110; effect of
chemicals on, 111; water transport
in, 111

Plastic jug sink, 33

Flatform, 19-20

Polarized light, effect of certain ma-
terials on, 114

Poison, 4445

Porcelainware, 50

Propane burner, 36, 51
Purity, standards of chemical, 76

Radiation, detection of, 118
Ring stand and rings, 81-62
Rocks, 115

Rubber tubing, 49

Rust, 108

Safety, rules of, 13-15

Salt, 76

Satellite, relation between velocity of
and radius of orbit, 117
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Scrap paper, 36
Screen for privacy, 21

Shelves, 29 39

Sink, plastic jug, 33

Slides, preparing for live specimens,
101-103

Solute, B9

Solutions: ealeulating and preparing,
89-95; molar, 90-81; normal, 93—
95; percentage, 90-91

Solvent, 89

Solvents, biological, 77

Sound waves, reflection of, 114

Spaceship, measuring velocity of, 117

Stains, biological, 77 N

St rs: cork, 50. round-glass, 42.
DrEEeher. 50, 83 ¢

Streams of water,
crooked, 116

String galvanometer, 53

Sugar, 76

Supports and clamps, 81-62

tormation of

Table, 25-25. drop-leaf, 26

Telescope, relation between magni-
fying power and focal length of
lenses, 117
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Temperature, relation to heat, 113

Test tube holder, wire, 63

Test tube racks: wire, 59; wood, 58

Test tubes: general specifications, 48,
h&aljng, a97-08

Thistle tubes, 49

Time, measuring, 103-104

Tri . Bl

Tubing: glass, 49; rubber, 49

Turntable for measuri ng time, 103-
104

Ventilation, 18, 20, 32
Voltmeter, 52
Volumes, measuring, 88-89

Wash bottle, 65

Waste disposal, 56-38

Water: composition of, 108; distilled,
34, 90: =snil capacity of, 115, tap,
80, 100:; transport in plants, 111

Water supply, 32-34

Weights, balance and, 51

Wing tip for gas burner, 81

Wire gauze screening, 98

Worms, movement of, 111




