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Active Chemistry Correlation to the Florida State Sunshine Standards, 
Grades 9-12 

 
 

The Nature of Matter 
 

Benchmark 
 

Location/Page where 
Standard is found 

 
STANDARD 1: The student understands that all matter has observable, measurable properties. 
(SC.A.1.4) 

1. knows that the electron configuration in atoms determines how a substance reacts and 
how much energy is involved in its reactions. 

36-41, 49-56, 58,  59-62, 64-
65, 70, 71, 72-74, 96,  196, 
197, 200, 646, 838 

2. knows that the vast diversity of the properties of materials is primarily due to variations 
in the forces that hold molecules together. 

20-23, 26-28, 32-34, 42-44, 
48-52, 54, 71-72, 104-107, 
139, 148, 164-165, 366-368, 
366-367, 453, 570-571, 757-
765,  793-798, 804-809, 851 

3. knows that a change from one phase of matter to another involves a gain or loss of 
energy.  

114-119,165, 259-263, 321-
325,  364, 404-406, 410-413, 
470-476, 514-520, 524-527, 
530, 537-538, 546-550,  555-
558, 714-719 

4. experiments and determines that the rates of reaction among atoms and molecules 
depend on the concentration, pressure, and temperature of the reactants and the presence 
or absence of catalysts. 

166, 170, 266, 272, 321,  
324-325, 341, 348, 393, 457-
462, 470, 478-481, 506, 525, 
528, 538-539, 613-614, 706, 
860 
 

5. knows that connections (bonds) form between substances when outer-shell electrons are 
either transferred or shared between their atoms, changing the properties of substances. 

21, 71-76, 96, 102,  154, 
163, 166, 186-190, 213-218, 
222, 228-232, 256-258,  266-
273,  276, 325,  356-360, 
364-368, 392-397, 445, 456-
463, 496-497, 525-526, 608, 
613, 616, 619, 622-629,626-
629, 636,  642-647, 672, 
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680-682, 725, 738, 757-765, 
761,769-777, 838, 850-853 

STANDARD 2: The student understands the basic principles of atomic theory. (SC.A.2.4) 

1. knows that the number and configuration of electrons 
will equal the number of protons in an electrically 
neutral atom and when an atom gains or 
loses electrons, the charge is unbalanced. 
 

29-31, 39, 50, 78, 79-85, 96, 
159, 185, 196, 204, 228, 304, 
357, 448, 452, 488-490, 492, 
499, 611, 612, 623-624, 645, 
672, 763, 852, 873, 912 

2. knows the difference between an element, a molecule, 
and a compound. 
 

19, 30, 71, 104-107, 164, 
196, 215, 260, 262, 312, 337, 
361-366, 451-452, 596, 763, 
774, 784 

3. knows that a number of elements have heavier, 
unstable nuclei that decay, spontaneously giving 
off smaller particles and waves that result in a 
small loss of mass and release a large amount of 
energy. 
 

80-91 

4. knows that nuclear energy is released when small, 
light atoms are fused into heavier ones. 
 

80-91 

5. knows that elements are arranged into groups and 
families based on similarities in electron structure 
and that their physical and chemical properties can 
be predicted. 
 

2, 3, 6, 7, 10, 13,  19-23, 24,  
26-28, 32-34,  36-41, 42-44, 
48-52, 54,  56, 58, 59-62, 66, 
70, 71, 72-74, 79-85, 89-91, 
93, 96, 159, 196-197, 199, 
200, 250, 292, 297, 304, 356, 
366, 448, 499, 595, 611, 641, 
643-647, 763, 772-774, 838, 
851 

6. understands that matter may act as a wave, a particle, 
or something else entirely different with its 
own characteristic behavior. 
 

36-38, 40, 159 

 
 

Energy 
 

Benchmark 
 

Location/Page where 
Standard is found 

Standard 1: The student recognizes that energy may be changed in form with varying efficiency. 
(SC.B.1.4) 
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1. understands how knowledge of energy is fundamental to all the scientific disciplines 
(e.g., the energy required for biological processes in living organisms and the energy 
required for the building, erosion, and rebuilding of the Earth).  

165, 259-263, 321-325,  327, 
470-476, 472, 514-520, 524-
527, 530, 537-538 

2. understands that there is conservation of mass and energy when matter is transformed.  
166, 270,  333, 472, 525, 623 

3. knows that temperature is a measure of the average translational kinetic energy of 
motion of the molecules in an object. 

114-116, 373,  383, 384, 
411, 470,  473, 515-516, 
535-536, 555, 696-698, 715-
716,  738, 863,  

4. knows that as electrical charges oscillate, they create time-varying electric and magnetic 
fields that propagate away from the source as an electromagnetic wave. 

 

5. knows that each source of energy presents advantages and disadvantages to its use in 
society (e.g., political and economic implications may determine a society’s selection of 
renewable or nonrenewable energy sources). 

 

6. knows that the first law of thermodynamics relates the transfer of energy to the work 
done and the heat transferred. 

321, 860, 862 

7. knows that the total amount of usable energy always decreases, even though the total 
amount of energy is conserved in any transfer.  

333, 472 

Standard 2: The student understands the interaction of matter and energy. (SC.B.2.4) 

1. knows that the structure of the universe is the result of interactions involving 
fundamental particles (matter) and basic forces (energy) and that evidence suggests that 
the universe contains all of the matter and energy that ever existed.. 

86 

 
 

Force and Motion 
 

Benchmark 
 

Location/Page where 
Standard is found 

Standard 1: The student understands that types of motion may be described, measured, and 
predicted. (SC.C.1.4) 

1. knows that all motion is relative to whatever frame of reference is chosen and that there 
is no absolute frame of reference from which to observe all motion. 

 

2. knows that any change in velocity is an acceleration. 
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Standard 2: The student understands that the types of force that act on an object and the effect of 
that force can be described, measured, and predicted. (SC.C.2.4) 

1. knows that acceleration due to gravitational force is proportional to mass and inversely 
proportional to the square of the distance between the objects. 

 

2. knows that electrical forces exist between any two charged objects. 
50, 228, 357, 449, 452, 612, 
623, 624, 873 

3. describes how magnetic force and electrical force are two aspects of a single force. 
 

4. knows that the forces that hold the nucleus of an atom together are much stronger than 
electromagnetic force and that this is the reason for the great amount of energy released 
from the nuclear reactions in the sun and other stars. 

80-88 

5. knows that most observable forces can be traced to electric forces acting between atoms 
or molecules. 

68-71, 72, 73, 79, 228, 449, 
453,623, 774, 818, 851-852 

6. explains that all forces come in pairs commonly called action and reaction. 

 

 
 

The Nature of Science 
 

Benchmark 
 

Location/Page where 
Standard is found 

Standard 1: The student uses the scientific processes and habits of mind to solve problems. 
(SC.H.1.4) 

1. knows that investigations are conducted to explore new phenomena, to check on 
previous results, to test how well a theory predicts, and to compare different theories. 

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, 

2. knows that from time to time, major shifts occur in the scientific view of how the world 
works, but that more often the changes that take place in the body of scientific knowledge 
are small modifications of prior knowledge. 

 
15-18, 35-37, 19-20, 24, 29-
30, 33, 34, 39-41, 43, 46-50,  
54, 58-62, 82, 101-103, 182-
184, 703-704, 712-713 

3. understands that no matter how well one theory fits observations, a new theory might fit 
them as well or better, or might fit a wider range of observations, because in science, the 
testing, revising, and occasional discarding of theories, new and old, never ends and leads 
to an increasingly better understanding of how things work in the world, but not to 
absolute truth. 

15-18, 19-22, 29-32, 34, 35-
37,  39-40, 54, 63-64, 82, 
101-103, 152-153, 182-184, 
416-418, 568-569, 608-610, 
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618-620, 703-704, 712-713, 
919-921 

4. knows that scientists in any one research group tend to see things alike and that 
therefore scientific teams are expected to seek out the possible sources of bias in the 
design of their investigations and in their data analysis. 

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, 

5. understands that new ideas in science are limited by the context in which they are 
conceived, are often rejected by the scientific establishment, sometimes spring from 
unexpected findings, and usually grow slowly from many contributors.  

 
15-18, 19-22, 29-32, 34, 35-
37,  39-40, 54, 63-64, 82, 
101-103, 152-153, 182-184, 
416-418, 568-569, 608-610, 
618-620, 703-704, 712-713, 
919-921 

6. understands that, in the short run, new ideas that do not mesh well with mainstream 
ideas in science often encounter vigorous criticism and that, in the long run, theories are 
judged by how they fit with other theories, the range of observations they explain, how 
well they explain observations, and how effective they are in predicting new findings. 

15-18, 35-37, 19-20, 24, 29-
30, 33, 34, 39-41, 43, 46-50,  
54, 58-62, 82, 101-103, 182-
184, 703-704, 712-713 

7. understands the importance of a sense of responsibility,  a commitment to peer review, 
truthful reporting of the methods and outcomes of investigations, and making the public 
aware of the findings. 

19-22, 30, 34, 39-40, 54, 63-
64, 82, 

Standard 2: The student understands that most natural events occur in comprehensible, consistent 
patterns. (SC.H.2.4) 

1. knows that scientists assume that the universe is a vast system in which basic rules exist 
that may range from very simple to extremely complex, but that scientists operate on the 
belief that the rules can be discovered by careful, systemic study. 

19-22, 30, 34, 39-40, 54, 63-
64, 82, 143, 151, 156, 240 

2. knows that scientists control conditions in order to obtain evidence, but when that is not 
possible for practical or ethical reasons, they try to observe a wide range of natural 
occurrences to discern patterns. 

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

Standard 3: The student understands that science, technology, and society are interwoven and 
interdependent. (SC.H.3.4) 

1. knows that performance testing is often conducted using small-scale models, computer 
simulations, or analogous systems to reduce the chance of system failure. 

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, 
 

2. knows that technological problems often create a demand for new scientific knowledge 
and that new technologies make it possible for scientists to extend their research in a way 
that advances science. 

143, 151, 156, 240, 286, 297, 
317, 343, 360, 440, 617, 649, 
667, 709, 876 

3. knows that scientists can bring information, insights, and analytical skills to matters of 
public concern and help people understand the possible causes and effects of events. 

18-22, 30, 34, 39-40, 54, 63-64, 
82, 150, 156, 186-188, 199, 
239, 244, 306, 315, 340, 359, 
367, 376, 386, 398, 406, 421, 
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446, 454, 493,500, 519, 540, 
549, 557, 573, 581, 606, 615, 
648, 683, 690, 701, 708, 719, 
763, 776, 786, 796824, 832, 
864, 874, 899, 916, 926, 

4. knows that funds for science research come from federal government agencies, 
industry, and private foundations and that this funding often influences the areas of 
discovery. 

 

5. knows that the value of a technology may differ for different people and at different 
times. 

19-22, 30, 34, 39-40, 54, 63-
64, 82, 607 

 


