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Standards, Grades 9-12

CHEMISTRY

Scientific Inquiry

Standard

Location/Page where
Standard is found

Standard C-1:

The student will demonstrate an understanding of how scientific inquiry and

technological design, including mathematical analysis, can be used appropriately to

pose questions, seek answers, and develop solutions.

C-1.1

Apply established rules for significant digits, both in reading a scientific
instrument and in calculating a derived quantity from measurement.

19,135,139,140,174, 213, 278,
385,405, 600, 604, 713, 868,
893,

Use appropriate laboratory apparatuses, technology, and techniques
safely and accurately when conducting a scientific investigation.

102,111, 121, 135, 145, 158,
163, 194-5,202, 211, 225, 234,
242,256,288, 309, 311, 330,
354,370,391, 402, 434,442,
450, 459,468,477, 486, 512,
523,533, 545, 553, 576, 600,
609, 618, 633, 642, 651, 660,
679, 686,694,703, 712,727,
766, 802, 845, 858, 868, 878,
893, 903, 910, 920,

C-13

Use scientific instruments to record measurement data in appropriate
metric units that reflect the precision and accuracy of each particular
instrument.

111,121,135, 370, 391, 402,
442, 468,477,533, 545, 553,
576, 600, 609, 618, 633, 642,
660, 679, 686, 694, 712,727,
802, 845, 858, 868, 878, 893,
903,910, 920,

C-14

Design a scientific investigation with appropriate methods of control to
test a hypothesis (including independent and dependent variables), and
evaluate the designs of sample investigations.

119, 125,131, 143, 151,156,
240, 286,297, 307,317,328,

343,360, 400, 440, 476, 484,
541, 574, 617, 640, 649, 658,
667,709,778, 833, 901, 909,




C-1.5 Organize and interpret the data from a controlled scientific investigation
by using mathematics (including formulas, scientific notation, and
dimensional analysis), graphs, models, and/or technology.

7-10, 15-18, 35-37, 101-103,
113-113, 120-121, 126-127,
134-137, 144-146, 152-153,
157-158, 162-164, 182-184,
193-195,201-203, 210-214,
224-227,233-236, 241-242,
255-258, 287-291, 300-301,
308-311, 318-320, 329-332,
353-356,369-371, 379-382,
390-392, 401-404, 408-410,
416-418, 433-435, 441-444,
448-451, 456-460, 468-469,
477-479, 485-488, 496-497,
511-513, 522-524, 532-535,
544-545, 551-554, 560-562,
568-569, 575-577, 599-602,
608-610, 618-520, 632-634,
641-643, 659-661, 677-679,
685-686, 693-697, 703-704,
712-713,727-728, 743-745,
766-768, 779-783, 790-792,
799—803, 812-816, 843-848,
857-858, 867-869, 877-882,
892-896, 902-904, 910-912,
919-921

C-1.6 Evaluate the results of a scientific investigation in terms of whether they
verify or refute the hypothesis and what the possible sources of error are.

7-10, 26-28, 46-50, 58-62, 101-
103, 113-113, 120-121, 134-
137, 144-146, 182-184, 193-
195,201-203, 210-214, 224-
227,233-236, 241-242, 255-
258,287-291, 300-301, 308-
311, 329-332, 353-356, 361-
364, 369-371, 379-382, 390-
392,401-404,416-418, 433-
435, 441-444, 448-451, 456-
460, 468-469, 477-479, 485-
488, 496-497, 511-513, 522-
524, 532-535, 544-545, 560-
562, 575-5717, 599-602, 608-
610, 618-520, 632-634, 641-
643, 659-661, 677-679, 685-
686, 693-697, 703-704, 712-
713,727-728, 743-745, 779-
783,790-792, 799—803, 812-
816, 843-848, 857-858, 867-
869, 877-882, 892-896, 902-
904, 910-912,919-921

C-1.7 Evaluate a technological design or product on the basis of designated
criteria.

4,44, 100, 132, 178, 222,253,
298, 350, 388, 429, 466, 508,
542, 590, 630, 674, 710, 740,
788, 840, 890




C-1.8 Use appropriate safety procedures when conducting investigations.

102,111, 121, 135, 145, 158,
163, 194-5,202, 211, 225, 234,
242,256, 288,309, 311, 330,
354,370,391, 402, 434,442,
450, 459,468,477, 486, 512,
523,533, 545, 553, 576, 600,
609, 618, 633, 642, 651, 660,
679, 686,694,703, 712,727,
766, 802, 845, 858, 868, 878,
893, 903, 910, 920,

Chemistry

Standard C-2: Students will demonstrate an understanding of atomic structure and nuclear

processes.

Indicators Location/Page where
Standard is found
36-41, 49-56, 58, 59-62, 64-65,
C-2.1 Tllustrate electron configurations by using orbital notation for 70,71, 72-74, 96, 196, 197,

representative elements.

200, 646, 838

29-33,39,47,49,54,77, 78,

C-2.2  Summarize atomic properties (including electron configuration, ionization | 79-85,89-91, 96, 159, 196,
energy, electron affinity, atomic size, and ionic size). 304,366, 448,499, 611, 763,
772-774
2,3,6,7,10,13, 19-23, 24,
C-2.3 Summarize the periodic table’s property trends (including electron 26-28,32-34, 42-44, 48-52, 54,
configuration, ionization energy, electron affinity, atomic size, ionic size, | 56, 66, 93, 196-197, 199, 250,
and reactivity). 292,297, 356,366, 595, 641,
643-647, 772-774, 851
. . . . , 80-91
C-2.4 Compare the nuclear reactions of fission and fusion to chemical reactions
(including the parts of the atom involved and the relative amounts of
energy released).
80-91
C-2.5 Compare alpha, beta, and gamma radiation in terms of mass, charge,
penetrating power, and the release of these particles from the nucleus.
80-91
C-2.6  Explain the concept of half-life, its use in determining the age of

materials, and its significance to nuclear waste disposal.




The following indicators should be selected as appropriate to a particular course for additional content

and depth:
87
C-2.7 Apply the predictable rate of nuclear decay (half-life) to determine the
age of materials.
. . . 87
C-2.8 Analyze a decay series chart to determine the products of successive
nuclear reactions and write nuclear equations for disintegration of
specified nuclides.
86
C-2.9 Use the equation E=mc”to determine the amount of energy released

during nuclear reactions.

Standard C-3: The student will demonstrate an understanding of the structures and classifications

of chemical compounds.

Indicators Location/Page where
Standard is found
71-76, 364-368, 451-455, 622-
C-3.1 Predict the type of bonding (ionic or covalent) and the shape of simple 629, 757765, 769-777, 838,

compounds by using Lewis dot structures and oxidation numbers.

850-853,

13, 83, 65, 69, 104-106, 109,

C-3.2 Interpret the names and formulas for ionic and covalent compounds. 164,215, 595,760
C-3.3  Explain how the types of intermolecular forces present in a compound 71-72, 164, 366-368, 366-367,
. : : . : 453,570-571, 757-765, 793-
affect the physical properties of compounds (including polarity and
798, 804-809, 851
molecular shape).
79, 162-165, 362, 363, 525,
C-3.4  Explain the unique bonding characteristics of carbon that have resulted in | 751-763, 795, 799, 804, 806,
the formation of a large variety of organic structures. 852-853
162-165, 362, 363, 525, 751-
C-3.5 [Illustrate the structural formulas and names of simple hydrocarbons

(including alkanes and their isomers and benzene rings).

763, 852-853

The following indicators should be selected as appropriate to a particular course for additional content
and depth:




152-155, 174, 337,339, 416-

C-3.6 Identify the basic structure of common polymers (including proteins, 419, 421 428, 437, 568-573,
nucleic acids, plastics, and starches). 680, 683, 706, 738, 806, 924,
163-165, 167, 852, 946
C-3.7 Classify organic compounds in terms of their functional group.
47-48, 50-51, 58, 365-366, 772-
C-3.8 Explain the effect of electronegativity and ionization energy on the type 774,851, 862
of bonding in a molecule.
152-156
C-3.9 Classify polymerization reactions as addition or condensation.
162-166

C-3.10 Classify organic reactions as addition, elimination, or condensation.

Standard C-4: The student will demonstrate an understanding of the types, the causes, and the

effects of chemical reactions.

Standard

Location/Page where
Standard is found

C-4.1

Analyze and balance equations for simple synthesis, decomposition,
single replacement, double replacement, and combustion reactions.

21,96, 102, 154, 163, 166,
186-190, 213-218, 222, 228-
232,256-258, 266-273, 276,
325, 356-360, 392-397, 445,
456-463, 525-526, 608, 613,
616,619, 626-629, 636, 642-
647,672, 680-682, 725, 738,
761, 838

165,472,489, 490, 524-527,

C-4.2  Predict the products of acid-base neutralization and combustion reactions. | 530, 537-539, 689, 817-821
: . . . 165,259-263,321-325, 327,
C-43 CAhnezﬁl};ZEellt?eeasgeriy changes (endothermic or exothermic) associated with 470.476, 472, 514-520. 524-
) 527,530, 537-538
C-4.4  Apply the concept of moles to determine the number of particles of a 19-21, 78, 82,96, 212, 215-

substance in a chemical reaction, the percent composition of a
representative compound, the mass proportions, and the mole-mass
relationships.

216,279,394, 411, 412, 437,
570, 885




278, 280-283, 286

C-4.5 Predict the percent yield, the mass of excess, and the limiting reagent in
chemical reactions.
. _— 170, 324-325, 341, 470, 480-
C-4.6 Explain the role of activation energy and the effects of temperature,

particle size, stirring, concentration, and catalysts in reaction rates.

481, 528, 538-539,613-614,
706

The following indicators should be selected as appropriate to a particular course for additional content
and depth:

c-4.7

Summarize the oxidation and reduction processes (including oxidizing
and reducing agents).

147-148, 293-297, 356-360,
498-501, 645-647

105-107, 193, 195, 198, 200,

C-4.8 [Illustrate the uses of electrochemistry (including electrolytic cells, voltaic | 312.313,315-316, 348, 356-
cells, and the production of metals from ore by electrolysis). 358, 615, 869, 872, 873,

C-49 Summarize the concept of chemical equilibrium and Le Chatelier’s 877, 830-884, 836-888, 932
principle.

C-4.10 Explain the role of collision frequency, the energy of collisions, and the 478-480

orientation of molecules in reaction rates.

Standard C-5:The student will demonstrate an understanding of the structure and behavior of the

different phases of matter.

Indicators Location/Page where
Standard is found
114-119, 260, 364, 404-406,
C-5.1  Explain the effects of the intermolecular forces on the different phases of | 410.413. 546-550. 555-558

matter.

714-719

383-387, 404-407, 410-415,

C-5.2  Explain the behaviors of gas; the relationship among pressure, volume,
and temperature; and the significance of the Kelvin (absolute 428, 697-702, 714-720,
temperature) scale, using the kinetic-molecular theory as a model.
. . - - -41
C-5.3 Apply the gas laws to problems concerning changes in pressure, volume, fég 368977’ ;‘842‘ 470174’ 47‘;(1) >
or temperature (including Charles’s law, Boyle’s law, and the combined » DAY B
gas law).
C-5.4 Ilustrate and interpret heating and cooling curves (including how boiling 110-116, 118, 546-548, 555-

and melting points can be identified and how boiling points vary with
changes in pressure).

556, 558, 580,603, 774, 792,
796,915,917,932




The following indicators should be selected as appropriate to a particular course for additional content

and depth:

C-5.5 Analyze the energy changes involved in calorimetry by using the law of

conservation of energy as it applies to temperature, heat, and phase
changes (including the use of the formulas ¢ = mcAT [temperature

change] and q = mLv and q = mLf [phase change] to solve calorimetry

problems).

118,174,328, 334-335, 472,
548, 556, 860-861,

C-5.6 Use density to determine the mass, volume, or number of particles of a

gas in a chemical reaction.

137-142, 428, 535, 604-605

C-5.7 Apply the ideal gas law (pV =nRT) to solve problems.

373, 383-387,403-405, 410-
415, 428,577,578, 580, 698-
700, 714-721

C-5.8 Analyze a product for purity by following the appropriate assay
procedures.

210-214, 618-621,

C-5.9 Analyze a chemical process to account for the weight of all reagents and

solvents by following the appropriate material balance procedures.

166, 210-214, 270, 525, 623

Standard C-6: The student will demonstrate an understanding of the nature and properties of

various types of chemical solutions.

Indicators

Location/Page where
Standard is found

C-6.1 Summarize the process by which solutes dissolve in solvents, the dynamic
equilibrium that occurs in saturated solutions, and the effects of varying

pressure and temperature on solubility.

122,405, 436,437,476, 480,
490, 617, 624-626, 633, 672,
867, 821-823, 848, 852, 857-
859, 869, 870, 884, 888, 914

C-6.2 Compare solubility of various substances in different solvents (including

polar and nonpolar solvents and organic and inorganic substances).

122,436, 440, 463, 624-627,
672, 697-698, 858-865, 884-
887,935

C-6.3 Illustrate the colligative properties of solutions (including freezing point

depression and boiling point elevation and their practical uses).

115,312,476,774, 873

C-6.4 Carry out calculations to find the concentration of solutions in terms of

molarity and percent weight (mass).

405, 436-437, 480, 490, 633,
821-823, 870, 848, 884, 888,
914,

C-6.5 Summarize the properties of salts, acids, and bases.

10, 13, 182, 184-190, 210, 213,
215, 233-234, 250, 257, 424,




445, 488-490, 491, 539, 570,
588, 625, 687-689, 703, 706,
754,817, 820-824, 828-829

C-6.6

Distinguish between strong and weak common acids and bases.

250, 490, 821

C-6.7

Represent common acids and bases by their names and formulas.

185, 491,

The following indicators should be selected as appropriate to a particular course for additional content
and depth:

C-6.8

Use the hydronium or hydroxide ion concentration to determine the pH
and pOH of aqueous solutions.

10, 13, 182, 185, 233, 234, 250,
445, 687-689

C-6.9

Explain how the use of a titration can determine the concentration of acid
and base solutions

490,-491, 868, 870-871,

C-6.10

Interpret solubility curves to determine saturation at different
temperatures.

863,

C-6.11

Use a variety of procedures for separating mixtures (including distillation,
crystallization filtration, paper chromatography, and centrifuge).

555, 659, 662-664, 666, 667,
672, 894-899, 915,917, 932,

C-6.12

Use solubility rules to write net ionic equations for precipitation reactions
in aqueous solution.

229, 463, 624-626, 697

C-6.13

Use the calculated molality of a solution to calculate the freezing point
depression and the boiling point elevation of a solution.

476

C-6.14

Represent neutralization reactions and reactions between common acids
and metals by using chemical equations.

82,489,490, 819, 821, 822,

C-6.15

Analyze the composition of a chemical
chromatography.

sample by using gas




