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Essential chemistry teacher lab manual.
The following list of inquiry-based labs are from PASCO's Essential Chemistry Teacher Lab Manual. You may preview and download editable student handouts, Google Slides, and the complete student lab manual. Teacher resource files can be accessed by signing into a PASCO account or by creating a new account. Individual materials lists are included within each student handout, and a complete materials list is provided below.
Grade Level: High School
Subject: Chemistry
Student Collection Files
00) Essential Chemistry Student Lab Manual (complete)
PDF copy of the EC-6352 Essential Chemistry Student Lab Manual.
01A) Experimental Variables
Students practice identifying variables in a color fading experiment.
01B) Investigating the Temperature Scale
Students use a temperature sensor to discover the relationship between the Fahrenheit and Celsius temperature scales.
02A) Density of a Solid
Students design an experiment to determine the volume of an object with an irregular shape.
02B) Density of a Liquid
What is the density of water?
03A) Chemical Formula
Students use the Molecular Model Set to explore representations of matter at the particle level.
03B) Pure Substances and Mixtures
How can the physical characteristics of a mixture be used to separate individual, pure substances?
03C) Physical or Chemical Change
Students use a pH Sensor, a Conductivity Sensor, and a Temperature Sensor to collect evidence that supports their conclusion about whether a chemical or physical change has occurred.
04A) Temperature and Thermal Energy
Students use a temperature sensor to help them understand how energy flows between a system and its surroundings, and the difference between the total thermal energy in a sample and its temperature.
04B) Specific Heat
Students use a temperature sensor to experimentally determine the identity of a metal based on its specific heat capacity.
04C) Energy from Food
Students use a temperature sensor to study the difference between food Calories and the calorie unit, and observe how different food samples provide a different energy per gram ratio.
04D) Heat of Fusion
Students use a temperature sensor to describe the flow of energy through a system during a phase change.
04E) Project: Design an Insulator
Students must engineer an insulated container to minimize heat loss according to a set of design and performance constraints; a temperature sensor is used to assess insulator performance.
04F) Research Presentation: Insulators in the Home
Students research and write about the health effects of insulation materials used in the home.
05A) Patterns and Trends
Students study PASCO’s Periodic Trend Cards to find patterns that help them reconstruct the periodic table.
05B) Naming Ionic Compounds
Students perform a series of chemical reactions and name the precipitate formed in each.
05C) Store Labels and Model Building
Students use the Molecular Model Set to build models of ingredients found on labels of household items.
06A) Counting by Weighing
Students use the mole concept to estimate the mass and volume of one mole of beans based on a small sample of beans.
06B) Molar Mass
Students use the Molecular Model Set to build models of compounds and determine the molar mass; students determine the moles of chalk used to write their name to connect mass with the amount of particles in one mole.
06C) Percent Composition of a Hydrate
Students determine the formula of a hydrate sample based on the mass lost when the sample is dehydrated.
06D) Empirical Formula of Magnesium Oxide
Students add enough heat to a sample of magnesium to produce magnesium oxide, then analyze the product to determine its empirical formula.
07A) Balancing Chemical Equations
Students use the Molecular Model Set to model the law of conservation of matter during chemical reactions.
07B) Chemical Reactions
Students predict products of a series of chemical reactions and use a temperature, conductivity, and pH sensor to verify a chemical change.
07C) Solubility Rules
Students look for patterns to experimentally determine the solubility rules for a set of solutions.
08A) Conservation of Mass
Students experimentally determine the amount of sodium bicarbonate in an antacid tablet based on the mass of carbon dioxide formed when the tablet reacts in water.
08B) Percent Yield
Students analyze a precipitate product to determine the percent yield of a reaction.
08C) Modeling Limiting Reactants
Students use the Molecular Model Set to simulate reaction scenarios where there are limiting and excess reactants, and ideal reactions where all reactants are consumed.
08D) Determining Limiting Reactants
Students use a Pressure Sensor to experimentally determine the limiting and excess reactant when the amount of one reactant is varied and analyze data to reveal the coefficients in the balanced reaction.
08E) Project: Design an Airbag
Students must engineer an airbag that inflates and uses materials according to a set of design and performance constraints; a temperature and pressure sensor are used to assess airbag performance.
08F) Research Enhancement: Airbags and Consumers
Students research and write about the chemistry and function of airbags used as either wearable protection or as part of a vehicle safety system.
09A) Isotopic Composition
Students work with model “element samples” to learn the characteristics of isotopes.
09B) What is a Wave
Students model the relationship between wave frequency and wavelength by observing waves with different amounts of energy.
09C) Light Energy
Students use different colored LEDs to determine which frequency of light transfers the most energy to a glow-in-the-dark object.
09D) Flame Tests
Students use flame test observations to identify an unknown compound.
10A) Types of Bonding
Students use a Conductivity Sensor to predict the type(s) of bonding between atoms in solutions made with different substances.
10B) Lewis structures and VSEPR
Students use the Molecular Model Set to study the relationship between the bonding capacity of individual atoms and 3D molecular structure.
10C) Surface Tension
Students apply their understanding of intermolecular forces to explain observations of different water phenomena.
11A) Evaporative Cooling
Students use a temperature sensor to determine the evaporation rates of different compounds and use the Molecular Model Set to help relate differences in rates to molecular composition and intermolecular forces.
11B) State Changes
Students predict the shape of a phase change diagram for water when it moves from the solid to liquid to gas phase, then use a temperature sensor to construct a phase change diagram supported with data.
11C) Hess's Law
Students use a temperature sensor to experimentally determine the heat of reaction for the formation of a compound.
12A) Volume of a Gas
Students use a Pressure Sensor to quantify a visible pressure-volume relationship in a sample of matter.
12B) Boyle's Law
Students use a pressure sensor to experimentally determine a mathematic expression of Boyle’s law.
12C) Charles' Law
Students use a temperature sensor to experimentally determine the relationship between the temperature and volume of a gas.
13A) Electrolytes
Students use a Conductivity Sensor to distinguish an electrolyte from a non-electrolyte, and create a calibration curve to estimate the concentration of electrolytes in a sports drink.
13B) Solution Concentration
Students use a colorimeter to construct a calibration curve of known solution concentrations and determine the unknown concentration of a solution (Beer’s law).
13C) Colored Solutions
Students use a colorimeter to develop an understanding of how different wavelengths of light interact with particles of a colored solution to produce the solution color seen.

13D) Project: Design a Purification Process
Students must engineer a system to purify water that contains macroscopic and microscopic contaminants and evaluate the effectiveness of their design using a condenser, turbidity sensor, conductivity sensor, and qualitative observations.
13E) Research Enhancement: Water Purification
Students research, discuss, and write about a local water pollution issue.
14A) Optimum Conditions
Students use a pressure and temperature sensor to observe the effect of changing various experimental conditions on the rate of a chemical reaction.
14B) Catalysts
Students compare the rate of hydrogen peroxide decomposition using a variety of catalysts and catalyst sources.
15A) Reaction Equilibrium
Students model an equilibrium reaction at the particle level as well as the visible level.
15B) Le Chatelier's Principle
Students observe the effects on a reversible reaction at equilibrium when the concentration or temperature is changed.
16A) What is pH?
Students use a pH sensor to test the pH of a set of serial dilutions and make a connection between the pH value (& pOH) of a solution and its hydrogen ion (& hydroxide ion) concentration.
16B) Titration of an Unknown Acid
Students use a pH sensor to conduct a strong acid and weak acid titration with a strong base.
16C) Antacids: An Inquiry Study
Students use a pH sensor to investigate how antacid tablets work and use a back titration method to determine how much of the active ingredient is found in one tablet.
17A) Vitamin C Titration
Students use a redox titration to determine the amount of vitamin C in an unknown food sample.
18A) Electrochemical Cells
Students use a voltage sensor to discover the function of the components of an electrochemical cell.
18B) Electroplating
Students build an electrolytic cell to investigate the electroplating process.
18C) Lemon Battery
Students use a voltage sensor to measure voltage produced by a lemon battery with copper and zinc electrodes, then use their data to design a lemon battery that produces enough voltage to light an LED.
18D) Project: Design a Galvanic Cell
Students use a voltage sensor and a variety of supplies to design a galvanic cell that can light LED bulbs in series or in parallel.
18E) Research Enhancement: Galvanic Cells
Students research, discuss, and write about the pros and cons of moving towards homes and cars fully powered by rechargeable batteries.
19A) Half-Lives
Students model radioactive decay to determine the half-life of a “radioactive” sample.
20A) Bonding and Organic Chemistry
Students use the Molecular Model Set to explore the variety of bonding configurations possible by a carbon atom.
20B) Distilling Aromatic Compounds
Students use a condenser to extract an aromatic distillate from a spice sample.
20C) Fragrant Esters
Students use a temperature sensor and a Molecular Model Set to study the properties of reactants and products of three distinct esterification reactions.
21A) Polymers
Students investigate a polymerization reaction and compare the properties of polymers with varying degrees of cross-linking.
21B) Amino Acid to Protein
Students use a Molecular Model Set to explore amino acids and a polymerization reaction where amino acids are joined to build a “protein”.
22A) Chlorophyll Extraction
Students use a colorimeter to investigate which wavelengths of light are best absorbed by green plants.
22B) Respiration and Energy
Students use a Pressure Sensor to explore the effect of different energy sources on the respiration rate of yeast cells.
23A) Greenhouse Gases
Students use a temperature sensor to investigate how changing the composition of air affects the rate at which its temperature will increase when energy is added and the rate at which the temperature will decrease after the addition of energy stops.
23B) The Water Cycle
Students use a turbidity sensor, a conductivity sensor, and a condenser to explore how energy drives the movement and purification of water through Earth’s systems.
23C) Ocean Currents
Students use a Temperature Sensor and a Conductivity Sensor to investigate the driving forces behind ocean currents.
23D) Ocean Acidification
Students use a pH sensor to explore the effect of excess atmospheric carbon dioxide on water pH.
24A) Spectroscopy
Students use PASCO’s Spectrum Cards to model the use of spectroscopy to identify elements present in a compound.
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Comprehensive Organic Chemistry Experiments for the Laboratory Classroom

This expansive and practical textbook contains organic chemistry experiments for teaching in the laboratory at the undergraduate level covering a range of functional group transformations and key organic reactions.The editorial team have collected contributions from around the world and standardized them for publication. Each experiment will explore a modern chemistry scenario, such as: sustainable chemistry; application in the pharmaceutical industry; catalysis and material sciences, to name a few. All the experiments will be complemented with a set of questions to challenge the students and a section for the instructors, concerning the results obtained and advice on getting the best outcome from the experiment. A section covering practical aspects with tips and advice for the instructors, together with the results obtained in the laboratory by students, has been compiled for each experiment. Targeted at professors and lecturers in chemistry, this useful text will provide up to dat...
Related Papers
Journal of Chemical Education

David Pursell , Mai Tsoi
This text provides students with a comprehensive organic chemistry laboratory experience that emphasizes Green Chemistry principles. The Organic Chemistry I laboratory portion of the text uses classical experiments as vehicles for technique development and spectroscopic analysis. The Organic Chemistry II laboratory text section encompasses a multistep synthesis project specifically designed to leverage the techniques and instrumentation acquired by students during their Organic Chemistry I Laboratory experience.
Chiara Ghiron
KRYSTEL IRIS DE CASTRO
Innovative Publisher
Dr Akhil Nagar
The stratagem for literature searching in organic and inorganic synthesis increasingly becomes easier with the computer database. However, the dilemma has now become how to select one procedure instead of other. For neophyte, this is a difficult task, deciding the reaction conditions to be carried out to have the best chance of success. This practical procedure collection intended to serve lab-mate by sharing author’s own experience through most commonly used experimental procedures from established groups, reviewed journals and/or patents. Under the title of each experimental procedure, brief commentaries are often offered which summarize the authors’ personal experience. For the final products, detailed spectral data are not given because they simply take up too much space. We had a good time putting together these experimental procedures. We have even been using the manuscript ourselves quite often. Hopefully, you will find it as useful. We welcome your critique.
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Expertly communicate the excitement of chemistry with these time-tested classroom practicals.
These resources have been compiled from the book Classic chemistry experiments : a collection of 100 chemistry experiments developed with the support of teachers throughout the UK.
If you'd like to buy a copy of the book, visit our online bookshop . If you're a Royal Society of Chemistry member, don't forget to use your 35% discount.

A Cartesian diver
An old favourite experiment, the Cartesian diver is easy for students to complete. Explore important ideas that build a foundation of knowledge. 

Chemistry and electricity
Create coloured writing from acids, alkali, and salt solution, all activated through electrolysis.

Disappearing ink
Explore the reaction between acids and bases as students create disappearing ink, in this favourite classroom practical.

Electricity from chemicals
Use various metals, in pairs, and n electrolyte to form a cell. Then observe the formation of ions around the reactive metal, and compare the speed with which they form around the less reactive metal. Includes kit list and safety instructions. 

Experiments with particles
Explore physical states, and how material interact with three practicals. Students use common classroom items to explore, and then note their findings. Includes kit list and safety instructions. 

Identifying the products of combustion
In association with Nuffield Foundation
Illustrate the presence of water and carbon dioxide in the products of hydrocarbon combustion in this demonstration. Includes kit list and safety instructions.

Particles in motion?
Explore the movement of gas particles in this practical but reacting calcium carbonate with hydrochloric acid. Includes kit list and safety instructions. 

Producing a foam
Explore foams and their properties in this experiment, so students learn how foam is produced and produce their own. Includes kit list and safety instructions.

Properties of the transition metals and their compounds
Student discover the diversity of transition metals in this practical that puts their knowledge of these common elements to the test. Includes kit list and safety instructions.

Rubber band experiment
A rubber band, a hairdryer, and a curious mind will see students discover the principles of heat based reactions. Includes kit list and safety instruction.

Testing salts for anions and cations
A full range of chemicals will guide students into discovering how to identify the composition of unknown substances. Includes kit list and safry instructions. 

The effect of concentration and temperature on reaction rate
Reaction rate can be altered by many things, in this practical students explore how temperature and concentration effect reaction in an closer look at kinetics. Includes kit list and safety instructions. 

The effect of temperature on reaction rate
Discover more about collision theory in this practical, where a sodium thiosulfate and hydrochloric acid mixture produce an interesting reaction. Includes kit list and safety instructions. 

The effect of temperature on solubility
Hot or cold, which water is better for soluble substances? Explore your finding from this practical into the effect of temperature on solubility. Includes kit list and safety instructions. 

The electrolysis of solutions
Electricity is passed through various solutions and the products are identified. Includes kit list and safety instructions

The preparation and properties of oxygen
Produce a potassium manganate(VII) reaction using a test tube, Bunsen burner, and scientific inquisition to detect the presence of oxygen. Includes kit list and safety instructions.

The reactivity of the group 2 metals
Discover more about group 2 metals with this experiment, where students can take control of their own observations and come to their own conclusions. Includes kit list and safety instructions.

The volume of 1 mole of hydrogen gas
Understand the volume of one mole of hydrogen gas through a magnesium and acid reaction, taking note of the temperature and pressure. Includes kit list and safety instructions. 

Compare the viscosity of thick and thin liquids in this experiment, which gets young learners exploring how viscosity alters the speed of an air bubble through the substances. Includes kit list and safety instructions.
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COMMENTS
	PDF GENERAL CHEMISTRY LABORATORY I MANUAL
convenient method to wash out lab glasswares. STOPPER (TIPA) Stoppers are used to close flasks and test tubes to protect from the environment. FUME HOODS (ÇEKER OCAK) The fume hoods protect laboratory workers from fumes and potentially dangerous chemicals reactions by continuously vacuuming air out of the lab and providing a glass shield.




	PDF A Collection of Worksheets and Laboratory Experiments 2019 Edition
The publisher and authors believe that the lab experiments described in this manual, when conducted in conformity with the safety precautions described herein and according to appropriate laboratory safety procedures, are reasonably safe for students for whom this manual is directed.




	Golden Book of Chemistry Experiments : Brent, Robert : Free Download
Very lucid approach to performing experiments in an amateur chemistry lab. Simple projects such as building your own laboratory weighing balance from a tin can, how to test conductivity of solutions, making your own pH indicator dyes, how to make rayon, are described. Highly recommended for its scientific accuracy and accessibility of information.




	PDF General Chemistry 101 Laboratory Manual
GENERAL CHEMISTRY 101 LABORATORY MANUAL An Inquiry Approach through an Environmental Awareness The following laboratories have been compiled and adapted by Alan Khuu, M.S. & Armando Rivera, Ph.D. 2 Table of Contents I. Chemical Safety in the Laboratory ............................................................. 4 II.




	PDF Small-Scale Chemistry Laboratory Manual
Once a small-scale lab is set up, a teacher in charge of 5 sections of 24 students each should count on replenishing about 10 to 15 solutions a year. 3. Store each reagent bottle in a dedicated place. The storage area should be secure from students but easily accessible by a teacher during a laboratory period.




	PDF Chemistry 2A Lab Manual
i Preface Chemistry is an experimental science. Thus, it is important that students of chemistry do experiments in the laboratory to more fully understand that the theories they study in lecture and in their textbook are developed from the critical evaluation of experimental data.




	PDF Laboratory Experiments in General Chemistry 1
Check-in Density 1 The Empirical Formula of a Copper Oxide 3 The Preparation and Properties of Oxygen 4 The Determination of Acid Content in Vinegar 5 The Determination of Chloride Content in Seawater 6 The Determination of Hypochlorite in Bleach 7 Graphical Analysis* 2 Thermochemistry* 8 The Hydrogen Spectrum* 9 Spectrophotometry* 11 Chemical B...




	Online Chemistry Lab Manual
Download Page (PDF) Download Full Book (PDF) Resources expand_more. Periodic Table. Physics Constants. Scientific Calculator. Reference expand_more. Reference & Cite. Tools expand_more.




	Essential Experiments for Chemistry : Duncan & Scodellaro, Darrel
Essential Experiments for Chemistry by Duncan & Scodellaro, Darrel Morrison. Publication date 2005 Publisher SMG Lab Books Collection inlibrary; printdisabled; internetarchivebooks Contributor Internet Archive Language English. Access-restricted-item true Addeddate ... Pdf_module_version 0.0.20 Ppi 360 Rcs_key 24143 Republisher_date




	PDF Organic Chemistry Laboratory Experiments for Organic Chemistry
ORGANIC CHEMISTRY 121 EXPERIMENT 1 SYNTHESIS OF ASPIRIN FROM SALICYLIC ACID Aspirin is one of the oldest and most common drugs in use today. It is both an analgesic (pain killer) and antipyretic (reduces fever). One method of preparation is to react salicylic acid (1 ) with acetic anhydride (2) and a trace amount of acid (equation 1). OH COOH O ...




	Essential Chemistry Student Lab Manual (complete)
The Essential Chemistry Student Lab Manual includes 73 labs activities that cover a full year of chemistry topics. Essential Chemistry Teacher Lab Manual Printed and electronic set of student handouts and teacher answer keys for all 73 labs inside the EC-6352 Essential Chemistry Student Lab Manual. Support




	PDF General Practical Chemistry EXPERIMENTS REOPRTS 101 Chem & 104 Chem
LIST OF EXPERIMENTS EXPERIMENT (1) Determination of a Liquid Density DATE: STUDENT'S NAME: STUDENT'S NUMBER: Symbols Mass of the empty beaker in g = m1 Mass of the beaker and the liquid in g = m2 Mass of the liquid (m2 - m1) in g = m Volume of the liquid in cm3 = V Density of liquid ( ) in g / cm3 = d Notes: The liquid used in this experiment is:




	PDF Laboratory Manual Chemistry
carrying out experiments in the laboratory. The manual is supposed to encourage children to reflect on their own learning and to pursue further activities and ... 1.1 Do's and don'ts in a chemistry laboratory 1.2 Analytical methods 1.3 Basic laboratory equipment and procedures 1.4 Handling reagent bottles 1.5 Heating devices




	PDF Experiment 1
Experiment 1 - Density Overview This experiment will give you an opportunity to learn how to/practice using several pieces of glassware and other important laboratory equipment. You should pay special attention to the proper reading and recording of data, as different pieces of equipment allow for measurement to varying levels of precision.




	(PDF) Laboratory Manual For General Chemistry 1
Laboratory Manual For General Chemistry 1 January 2020 SSRN Electronic Journal DOI: 10.2139/ssrn.3666182 Authors: Julienne Stephanie Fabie Agapin Western Mindanao State University Figures Simple...




	Essential Chemistry Teacher Lab Manual
Essential Chemistry Teacher Lab Manual. ... Essential Chemistry Student Lab Manual (complete) PDF copy of the EC-6352 Essential Chemistry Student Lab Manual. 01A) Experimental Variables. ... This experiment includes one or more Capstone files. Some files include data intended for educators and require a PASCO account to access.




	Comprehensive Organic Chemistry Experiments for the Laboratory
This expansive and practical textbook contains organic chemistry experiments for teaching in the laboratory at the undergraduate level covering a range of functional group transformations and key organic reactions.The editorial team have collected contributions from around the world and standardized them for publication.




	Physical Chemistry I Laboratory Manual
4. Appropriate clothing is mandatory while working inside the laboratory. Suitable clothing examples: • Clothing that protects the one's body from the ' neck to the ankles.' No skin should be exposed from the waist down. • Cotton attire is the best choice for laboratory. Wearing a lab-coat is recommended.




	General Chemistry Labs
Submit Search. Downloads expand_more. Download Page (PDF) Download Full Book (PDF) Resources expand_more. Periodic Table. Physics Constants. Scientific Calculator. Reference expand_more.




	PDF EXPERIMENT #7: ELECTROCHEMISTRY (2 PERIOD LABORATORY)
GENERAL CHEMISTRY LABORATORY 131 LABORATORY LECTURE EXPERIMENT #7: ELECTROCHEMISTRY (2 PERIOD LABORATORY) ... beginning of the lab experiment). In this case, at equilibrium in each beaker more solid zinc will be dissolved in reaction (4) than solid copper in reaction (5). Notice, that each act of metal dissolution charges the metal electrode




	(PDF) Comprehensive Organic Chemistry Experiments for the Laboratory
This expansive and practical textbook contains organic chemistry experiments for teaching in the laboratory at the undergraduate level covering a range of functional group transformations and key organic reactions.The editorial team have collected contributions from around the world and standardized them for publication.




	Classic chemistry experiments
Expertly communicate the excitement of chemistry with these time-tested classroom practicals. These resources have been compiled from the book Classic chemistry experiments: a collection of 100 chemistry experiments developed with the support of teachers throughout the UK.. If you'd like to buy a copy of the book, visit our online bookshop.If you're a Royal Society of Chemistry member, don't ...




	PDF CHEMISTRY LAB JOURNAL
LAB TABLE 7 Use the Lab Table by right clicking on it, just like a regular crafting table. Create products by adding the appropriate type and number of elements and/or compounds to the grid. When ready to conduct the experiment, click the 'Combine' button. If you have created a viable product, you will notice that the images at
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