UNIT PLAN
Instructor:        Ms. Gwen Mullen                               



School: 
         Independence Local I #333
	Course: Chemistry
	Subject: Soil/agricultural Chemistry
	Unit/Title: Soil Chemistry
	Grade Level: 11

	Rationale: 
Independence being a school that leans more and more towards an environmental or green focus; students must complete a wilderness experience each year; applications in place for green school recognition; students completing internships at Real Farms, it only seems appropriate to have a chemistry focus that is relevant to students everyday lives. This year’s chemistry (environmental chemistry) has covered chemistry basics (Trimester I) and animal migration; chemical reactions/photosynthesis and cellular respiration and ethics (trimester II) and finally soil and agricultural chemistry. This unit will look at the composition and formation of soil as well as soil horizons and soil profiles in order to understand soil quality and how to improve the quality of soil for optimum plant growth.
	Standards: 
4.1 The student will explain that atoms have structure and this structure serves as the basis for the properties of elements and the bonds that they form.
4.2 The student will explain how the properties of compounds are related to the arrangement and type of atoms they contain.

4.5 The student will explain that matter undergoes transformations, resulting in products that are different from the reactants.

Expectation 2: The student will pose scientific questions and suggest investigative approaches to provide answers to questions.

Expectation 3: The student will carry out scientific investigations effectively and employ the instruments, systems of measurement, and materials of science appropriately.

	Terms: 
Amendment, ammonification, aerobic, anaerobic, arable, aquifer, assimilation, atom, buffer, chemical elements, chemical formula, compost, compound, concentration, conservation, crop rotation, decomposition, deficiency, denitrification, dilution, fertilizer, fertilizer analysis, fertilizer injector, green manure, hydroponics, ground water, heterogeneous, homogeneous, macronutrients, manure, matter, micronutrients, mixture, molecule, infiltration, leaching, liming, legume, horizon, profile, N-P-K, nitrate, nitrification, nitrogen, nitrogen fixation,, nodule, nurtrient, organic matter, parts per million, pH, primary nutrients, root hairs, saline, salt, secondary nutrients, sidedress, solution, solute, solvent, soilo, soil porosity, soil texture, stomata, water holding capacity, yield
	Methods:
 Students will complete a series of laboratory activities on soil pH, nutyrient5s, Nitrogen content and fertilizer in order to engage hands on experience and increase practical laboratory skills.  Students will research background information and to be used when writing laboratory reports. Other methods will include the use of slide show lectures with Cornell note taking, vocabulary lists, Process charts and concept mapping as well as foldables for organizing notes.  Students will also read articles and case studies. Students will be given home assignments for content and vocabulary practice

	 Topics:

Soil pH, nutrition and plant growth

Soil/Plant Relationships and the Nitrogen Cycle

Nitrogen Cycle

Nitrogen/Fertilizer

Macronutrients/Micronutrients
	Time Frame:
Week #1

Week #2

Week #3

Week #4

Week #5



	Content Goals: 
Content covered will include but not be limited to what soil is made of and processes involved in the formation of soil.  How soil is used by plants and agricultural crops. How soil quality determines what plants grow in a particular area. How to modify the quality of soil for improved plant growth.
	Skills Goals:

Students will gain practice in basic science processing skills such as identification of variable in an experiment.  How to design and carry out an experiment; how to communicate information about an experiment-use of charts and tables; basic research skills.

	Assessments: Students will receive weekly quizzes on vocabulary , content and process skills.  Students will also be assessed through laboratory reports and participation in class assignments. 

	Lesson Plans/Overview

	Lesson 
	Date
	Title
	Objectives
	Activities
	Materials
	Assessment

	1
	March 6, 2014
	Introduction to soil Chemistry
	 
	Reading and discussion
Vocabulary and Questions
	Cornell Notes template
	Exit Ticket

	2
	March 7, 2014
	Introduction continued-soil properties
	.
	Notes-slide show
Brain-Pop Movie
	Handouts and multi-media equipment
	Brain Pop quiz

	3
	Monday/Tuesday March 10/11, 2014
	What’s your pH
	Measure the pH of a soil sample and learn how soil affects nutrient uptake by plants. Determine if  and how soil should be modified
	What’s Your pH lab (pages 56-61 of Calif. Ag in Classrm)
Modified version
	See lab paper
	Lab write-up

	4
	Wednesday March 12, 2014
	Reading Introduction to  soil chemistry
	Students will use the content to increase literacy by reading about the topic and writing a summary using a Freyer model
	Read pages 288-290 in textbook, Environmental Chemistry S. C Bhatia
	Textbook
Freyer model
	summary

	5
	Thursday/Friday March 13/14, 2014
	Chemistry in Plant Nutrition and Growth
	Review elements of chemistry and apply them to plant nutrition and growth in an agricultural context. 
	View a powerpoint and take notes
Take information from the table on page2 and make element cards for each element

Answer the questions on the handout on page 5
	Cardstock
Cornell Note- Template

Handout
	Answers to questions

	6
	Monday/Tuesday March17/18, 2014
	Porosity of the Soil
	Learn about solutes and solvents and use serial dilution to estimate parts per million
	One in a Million Lab
(pages 9-19 CAlif.Ag in Classrom)
	See lab
	Lab report

	7
	Wednesday  March 19, 2014
	Chemistry in soil and plant relationships
	Apply the science of chemistry to soil and plant relationshis
	Demonstrate mass flow and diffusion
Define vocabulary

Work out problems on handout
	Slide show
Paper

handout
	Solutions to problems

	8
	Thursday/Friday March 20/21, 2014
	
Solutions
	Use knowledge of solutes, solvents and parts per million to analyze fertilizer options that meet nutrient require ments
	Concentrate on the solution lab
	Lab handouts 
See lab
	Lab reports

	9
	Monday/Tuesday March24/25, 2014
	Nitrogen cycle
	Apply the science of chemistry to the nitrogen cycle and plant growth
	Diagram the nitrogen cycle
Solve problems
	Paper
Colored pencils

handouts
	Solved problems

	10
	Wednesday March 26, 2014
	Article/Case Study
	Literacy
	Summarize the article
	Freyer model
	CFUs
summary

	11
	Thursday/Friday March 27/28, 2014
	Matter of Fact
	Take on the role of a nitrogen molecule as it cycles through the environment. Know the difference between an atom, molecule and a compound
	Complete each station
	See handout
	Station notes and questions

	12
	Monday/Tuesday March 31/April 1, 2014
	Fertilizer
Know your nitrogen
	
	Design your experiment
Complete know your nitrogen lab
	
	Lab report

	13
	Wednesday April 2, 2014
	Macronutrients
	Read macronutrients 292-296
	
	
	

	14
	Thursday/Friday April 3/4 2014
	Macronutrients
	Continue lab and reading
	MATERIALS REQUEST
	
	Lab report

	15
	Monday/Tuesday April 7/8, 2014
	Fertilizer
	
	Set up your experiment
	
	

	16
	Wednesday April  9, 2014 
	
	Micronutrients reading pages 297-298
	
	
	

	17
	Thursday/Friday April 10/11
	Liming/fertilizer/soil modification
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


