ph and poh worksheet

ph and poh worksheet: The Ultimate Guide to Understanding and Using pH and
pOH Worksheets

In the world of chemistry, understanding the concepts of pH and pOH is
fundamental to grasping how acids, bases, and solutions interact. A pH and
pOH worksheet serves as an invaluable educational tool to help students and
learners practice, reinforce, and master these essential concepts. Whether
you're a student preparing for exams or a teacher designing instructional
materials, mastering pH and pOH worksheets can significantly enhance your
comprehension of chemical properties and reactions.

In this comprehensive guide, we'll explore what pH and pOH worksheets are,
their importance, how to effectively use them, and practical tips for
creating and solving these worksheets. By the end, you'll have a clear
understanding of how to utilize pH and pOH worksheets to boost your chemistry
skills.

Understanding pH and pOH: The Foundation

Before diving into worksheets, it's crucial to understand the basic concepts
of pH and pOH.

What is pH?

pH is a measure of the acidity or alkalinity of a solution. It is calculated
as the negative logarithm of the hydrogen ion concentration:

pH = -log [H*]

where [H*] represents the concentration of hydrogen ions in moles per liter
(mol/L).

pH scale ranges from 0 to 14:

e pH less than 7: Acidic solution
e pH exactly 7: Neutral solution

e pH greater than 7: Basic (alkaline) solution



What is pOH?

pOH measures the alkalinity or acidity of a solution based on the hydroxide
ion concentration:

pOH = -log [OH-]
The pH and pOH of a solution are related by the equation:
pH + pOH = 14

This relationship is essential for solving various problems involving acid-
base chemistry.

The Role of pH and pOH Worksheets in Learning

pH and pOH worksheets are specifically designed to help learners practice
calculating and understanding these concepts through a variety of problems
and scenarios.

Benefits of Using pH and pOH Worksheets

1. Reinforce theoretical knowledge through practical exercises
2. Improve problem-solving skills in acid-base chemistry

3. Prepare students for exams with diverse question types

4. Identify misconceptions and areas needing clarification

5. Enhance understanding of real-world applications, such as environmental
chemistry and medicine

Common Types of Questions Found in pH and pOH
Worksheets

e Calculating pH from hydrogen ion concentrations
e Calculating pOH from hydroxide ion concentrations
e Determining the concentration of H* or OH- given pH or pOH

e Converting between pH and pOH



e Identifying whether a solution is acidic, neutral, or basic
e Calculating the pH of strong and weak acids/bases

e Understanding the relationship between pH, pOH, and solution properties

How to Use a pH and pOH Worksheet Effectively

Using worksheets is most effective when approached methodically. Here's a
step-by-step guide:

1. Review Theoretical Concepts First

Before attempting the worksheet, ensure you understand the underlying
principles:

e Definition of pH and pOH

e Logarithmic scale and its implications

e Relationship between hydrogen ion and hydroxide ion concentrations

2. Read Each Question Carefully

Pay close attention to what is being asked—whether it's calculating pH, pOH,
or identifying solution properties.

3. Use Formulas and Relationships

Apply the relevant formulas:

pH = -log [H*]
pOH = -log [OH-]
pH + pOH = 14

Ensure you understand when to use each formula and how to manipulate the
equations.



4. Show A1l Your Work

For clarity and to avoid simple mistakes, write out all steps when solving
problems. This practice aids in understanding and allows easier review.

5. Check Your Answers

Verify that your answers make sense within the context of the problem. For
example, a pH of 2 indicates a strongly acidic solution, whereas a pH of 13
indicates a strongly basic solution.

6. Practice Regularly

Consistent practice with different worksheet problems enhances familiarity
with various question types and improves problem-solving speed and accuracy.

Creating Effective pH and pOH Worksheets

If you're a teacher or tutor, creating your own worksheets tailored to your
students' needs can be highly beneficial.

Steps to Create a pH and pOH Worksheet

1. Identify the learning objectives (e.g., calculating pH, understanding
the pH scale)

2. Gather or formulate problems of varying difficulty levels

3. Include different question formats (multiple choice, calculation-based,
true/false)

4. Provide real-world scenarios to contextualize learning

5. Design answer keys with detailed solutions for self-assessment

Sample Questions for Your Worksheet

e Calculate the pH of a solution with [H*] =1 x 10-3 M.

e Determine the [OH-] concentration in a solution with pH 9.



e Is a solution with pH 4 acidic, neutral, or basic?
e Given [OH-] = 2 x 10-> M, calculate the pOH and pH of the solution.

e Explain the relationship between pH and pOH in a neutral solution.

Practical Applications of pH and pOH Knowledge

Understanding pH and pOH is not only academic but also practical in various
fields:

Environmental Chemistry

e Monitoring soil and water acidity for environmental protection

e Assessing pollution levels through pH measurements

Medical and Biological Sciences

e Maintaining blood pH within a narrow range (7.35-7.45)

e Designing pharmaceuticals that depend on pH levels for stability

Industrial Processes

e Manufacturing detergents and cleaning agents with specific pH levels

e Food preservation and fermentation control

Tips for Mastering pH and pOH Concepts

To excel in pH and pOH calculations and understanding, consider the following
tips:



e Memorize key relationships and formulas for quick recall

Practice solving a diverse set of problems regularly

e Use scientific calculators efficiently, especially for logarithmic
calculations

Visualize the pH scale to better interpret solution properties

Relate problems to real-life scenarios to enhance understanding

Seek feedback and review solutions for mistakes and misconceptions

Conclusion

A pH and pOH worksheet is an essential resource for mastering acid-base
chemistry concepts. Whether you're a student aiming to improve your problem-
solving skills or an educator designing effective teaching materials, these
worksheets facilitate active learning and reinforce theoretical knowledge
through practical application. Remember to approach each problem
systematically, understand the underlying relationships, and practice
consistently. With diligent effort and the right tools, you'll develop a
strong grasp of pH and pOH concepts, empowering you to excel in chemistry and
related fields.

Start practicing today with a variety of pH and pOH worksheet exercises to
build confidence and deepen your understanding of acid-base chemistry!

Frequently Asked Questions

What is the purpose of a pH and pOH worksheet in
chemistry?

A pH and pOH worksheet helps students understand and practice calculating and
interpreting the acidity or alkalinity of solutions by working through
problems related to pH, pOH, and their relationships.

How do you calculate pH and pOH from given hydrogen
or hydroxide ion concentrations?

pH is calculated as the negative logarithm of hydrogen ion concentration (pH
= -log[H+]), while pOH is the negative logarithm of hydroxide ion
concentration (pOH = -log[OH-]).



What is the relationship between pH and pOH in a
solution?

The sum of pH and pOH in a solution always equals 14 at 25°C (pH + pOH = 14).

How can a pH and pOH worksheet help in understanding
acid-base neutralization?

It provides practice problems that involve calculating the pH and pOH before
and after neutralization, helping students understand how acids and bases
react to produce neutral solutions.

What are common mistakes to avoid when working on pH
and pOH worksheets?

Common mistakes include confusing pH with pOH, forgetting to convert
concentrations to logarithmic form, and neglecting the temperature dependence
of the pH and pOH relationship.

Why is it important to understand the pH and pOH
scale in real-world applications?

Understanding pH and pOH is crucial in fields like medicine, environmental
science, and agriculture, where the acidity or alkalinity of substances
affects biological processes, water quality, and soil health.

Are pH and pOH worksheets useful for exam
preparation in chemistry?

Yes, they are effective tools for practicing calculations and conceptual
questions, helping students build confidence and improve their problem-
solving skills for exams.

Additional Resources

ph and poh worksheet: A comprehensive guide to mastering pH and pOH
calculations

In the realm of chemistry, understanding the concepts of acidity and
alkalinity is fundamental. The pH and pOH worksheet serves as an essential
tool for students and educators alike, providing structured exercises that
reinforce core principles of acid-base chemistry. These worksheets are
designed not only to test theoretical knowledge but also to develop practical
skills in calculating pH, pOH, and related quantities, fostering a deeper
comprehension of chemical behavior in aqueous solutions.



Understanding pH and pOH: The Foundations of
Acid-Base Chemistry

Before delving into worksheets and exercises, it is crucial to grasp the
basic concepts underpinning pH and pOH. These measures quantify the acidity
or alkalinity of a solution, which is vital across scientific
disciplines—from environmental science to medicine.

What is pH?

pH is a logarithmic scale that indicates the concentration of hydrogen ions
(H*) in a solution. It is defined as:

pH = -log [H*]

- Range: 0 (most acidic) to 14 (most alkaline)
- Neutral: pH 7, where [H*] = [OH"] =1 x 10-7 M

What is pOH?
Similarly, pOH measures the hydroxide ion concentration:

pOH = -log [OH-]

- Range: 0 to 14
- Relationship to pH: pH + pOH = 14 at 25°C

Understanding the inverse relationship between [H*] and [OH-], and how pH and
pOH inversely correlate, forms the basis for many calculations found in
worksheets.

Purpose and Structure of the pH and pOH
Worksheet

A pH and pOH worksheet typically includes a variety of problems designed to
enhance understanding through practice. These exercises often cover:

- Calculating pH or pOH from given concentrations of H* or OH-
- Determining the concentration of H* or OH- from pH or pOH



- Converting between pH, pOH, and ion concentrations
- Analyzing solutions' acidity or alkalinity
- Solving for unknowns in buffer solutions and titrations

The structure of such worksheets facilitates progressive learning, starting
from simple calculations to more complex problem-solving scenarios.

Core Topics and Types of Problems in pH and pOH
Worksheets

A comprehensive worksheet addresses several key areas within acid-base
chemistry. Here's an overview of the typical content:

1. Calculating pH and pOH from Ion Concentrations

These exercises require students to find pH or pOH when the concentration of
H* or OH- ions is provided.

Example:
Given [H*] =1 x 104 M, find pH.

Solution:
pH = -log(1l x 10-%) = 4

Similarly, for [OH-], students calculate pOH.

2. Determining Ion Concentrations from pH or pOH

Here, students work backwards to find ion concentrations.

Example:
If pH = 3.5, find [H*].

Solution:
[H*] = 10~ (-pH) = 10"(-3.5) = 3.16 x 10-* M

3. Converting Between pH and pOH
Since pH + pOH = 14 at 25°C, problems often involve converting between the

two.

Example:
Given pH = 5.2, find pOH.



Solution:
pOH = 14 - 5.2 = 8.8

4. Acid-Base Strength and pH

Analyzing strong versus weak acids/bases, and understanding how dissociation
affects pH.

Example:
Calculate the pH of a 0.01 M HCl solution.

Solution:
Since HCl is strong, it dissociates completely: [H*] = 0.01 M
pH = -10g(0.01) = 2

5. Titration and Buffer Problems

More advanced exercises involve titration calculations and buffer pH
determinations.

Example:
Calculate the pH of a solution after adding a certain volume of titrant.

Practical Applications of pH and pOH Worksheets

Using these worksheets in educational settings achieves multiple objectives:

- Reinforce theoretical understanding: Repeated practice cements the
relationship between ion concentrations and pH/pOH.

- Develop problem-solving skills: Students learn to approach different types
of questions systematically.

- Prepare for laboratory work: Accurate pH and pOH calculations are essential
for experiments involving titrations, buffer preparations, and environmental
testing.

- Enhance critical thinking: Complex problems require analytical reasoning,
especially when dealing with weak acids/bases and buffer systems.

Tips for Effectively Using pH and pOH



Worksheets

To maximize learning outcomes, consider these strategies:

- Start with basic problems: Build confidence by mastering simple
calculations before progressing.

- Understand the concepts: Don't just memorize formulas; grasp why and how
they work.

- Use scientific calculators correctly: Ensure logarithmic calculations are
performed accurately.

- Cross-verify answers: Use multiple methods to confirm results, such as
checking the sum of pH and pOH.

- Apply real-world contexts: Relate problems to everyday scenarios like soil
acidity, ocean pH, or blood pH regulation to enhance relevance.

Common Challenges and Troubleshooting

While pH and pOH calculations are straightforward, students often encounter
obstacles:

- Misunderstanding logarithmic functions: Remember that log calculations can
be tricky; practicing with calculator functions is vital.

- Confusing pH and pOH: Keep in mind their inverse relationship and the
constant sum of 14.

- Ignoring temperature dependence: The pH-pOH relationship holds at 25°C;
deviations occur at different temperatures, affecting calculations.

- Handling weak acids/bases: Recognize that dissociation isn't complete; use
equilibrium expressions and Ka/Kb values for accurate calculations.

Addressing these challenges through targeted exercises in worksheets enhances
mastery.

Conclusion: The Value of pH and pOH Worksheets
in Chemistry Education

The pH and pOH worksheet is an indispensable resource for students aiming to
excel in acid-base chemistry. By providing structured practice, these
worksheets help demystify complex concepts, develop analytical skills, and
prepare learners for both academic assessments and real-world applications.
Mastery of pH and pOH calculations is not only fundamental for understanding
chemical reactions but also critical for fields ranging from environmental



science to medicine. As educators incorporate these worksheets into their
teaching repertoire, students gain confidence and competence in navigating
the nuanced world of aqueous solutions, laying a solid foundation for
advanced scientific endeavors.

Ph And Poh Worksheet

ph and poh worksheet: General Chemistry Workbook Daniel C. Tofan, 2010-07-28 This
workbook is a comprehensive collection of solved exercises and problems typical to AP, introductory,
and general chemistry courses, as well as blank worksheets containing further practice problems
and questions. It contains a total of 197 learning objectives, grouped in 28 lessons, and covering the
vast majority of the types of problems that a student will encounter in a typical one-year chemistry
course. It also contains a fully solved, 50-question practice test, which gives students a good idea of
what they might expect on an actual final exam covering the entire material.

ph and poh worksheet: Spreadsheet Applications in Chemistry Using Microsoft Excel Aoife
Morrin, Dermot Diamond, 2022-09-14 SPREADSHEET APPLICATIONS IN CHEMISTRY USING
MICROSOFT® EXCEL® Find step-by-step tutorials on scientific data processing in the latest
versions of Microsoft® Excel® The Second Edition of Spreadsheet Applications in Chemistry Using
Microsoft® Excel® delivers a comprehensive and up-to-date exploration of the application of
scientific data processing in Microsoft® Excel®. Written to incorporate the latest updates and
changes found in Excel® 2021, as well as later versions, this practical textbook is tutorial-focused
and offers simple, step-by-step instructions for scientific data processing tasks commonly used by
undergraduate students. Readers will also benefit from an online repository of experimental datasets
that can be used to work through the tutorials to gain familiarity with data processing and
visualization in Excel®. This latest edition incorporates new and revised content to use to learn the
basics of Excel® for scientific data processing and now includes statistical analysis and regression
analysis using Excel® add-ins, accounts for differences in navigation and utility between Windows
and MacOS versions of the software, and integrates with an online dataset repository for the tutorial
exercises. Spreadsheet Applications in Chemistry Using Microsoft® Excel® also includes: A
thorough introduction to Microsoft® Excel® workbook and worksheet basics, including Excel®
toolbar navigation, entering and manipulating formulas and functions and charting experimental
chemical data Comprehensive explorations of statistical functions and regression analysis
Generating calibration plots from instrumental data Visualizing concepts in physical chemistry
Perfect for undergraduate and graduate students of analytical and physical chemistry, Spreadsheet
Applications in Chemistry Using Microsoft® Excel® is also an ideal resource for students and
practitioners of physics, engineering, and biology.

ph and poh worksheet: Chemistry Carson-Dellosa Publishing, 2015-03-16 Chemistry for grades
9 to 12 is designed to aid in the review and practice of chemistry topics. Chemistry covers topics
such as metrics and measurements, matter, atomic structure, bonds, compounds, chemical
equations, molarity, and acids and bases. The book includes realistic diagrams and engaging
activities to support practice in all areas of chemistry. --The 100+ Series science books span grades
5 to 12. The activities in each book reinforce essential science skill practice in the areas of life
science, physical science, and earth science. The books include engaging, grade-appropriate
activities and clear thumbnail answer keys. Each book has 128 pages and 100 pages (or more) of
reproducible content to help students review and reinforce essential skills in individual science
topics. The series will be aligned to current science standards.

ph and poh worksheet: Excel for Chemists E. Joseph Billo, 2004-03-22 Reviews from the
First Edition: Excel® for Chemists should be part ofany academic library offering courses and
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programs in chemistry.There is no other book on the market that deals so thoroughly withthe
application of Excel for analyzing chemical data. Highlyrecommended, for upper-division
undergraduates throughprofessionals. -Choice I highly recommend this book; treat yourself to it;
assign itto a class; give it as a gift. -The Nucleus Chemists across all subdisciplines use Excel to
record data intabular form, but few have learned to take full advantage of thescientific calculating
power within this program. Excel is capableof helping chemists process, analyze, and present
scientific data,from the relatively simple to the highly complex.Excel® for Chemists, Second Edition
has beenrevised and updated, not only to take into account the changes thatwere made in Excel, but
also to incorporate an abundance of newexamples. Arranged in a user-friendly format, this book
containsillustrations and examples of chemical applications, useful Howto boxes outlining how to
accomplish complex tasks in Excel, andstep-by-step instructions for programming Excel to
automaterepetitive data-processing tasks. In addition, tips are provided tospeed, simplify, and
improve your use of Excel. Included is aCD-ROM, usable in either Macintosh or IBM/Windows
environments withmany helpful spreadsheet templates, macros, and other tools. Entirely new
chapters contained in this Second Editionfeature: Array formulas covered in depth in a separate
chapter, alongwith a comprehensive review of using arrays in VBA How to create a worksheet with
controls, such as optionbuttons, check boxes, or a list box An extensive list of shortcut keys-over 250
for Macintosh orPC-is provided in the appendix Whether as a text for students or as a reference for
chemicalprofessionals in industry, academia, or government,Excel® for Chemists, Second Edition
providesa valuable resource for using Excel to manage various chemicalcalculations.

ph and poh worksheet: Chemistry Homework Frank Schaffer Publications, Joan DiStasio,
1996-03 Includes the periodic table, writing formulas, balancing equations, stoichiometry problems,
and more.

ph and poh worksheet: ASME Technical Papers,

ph and poh worksheet: Basic Calculations for Chemical and Biological Analysis Bassey ]J.
S. Efiok, Etim Effiong Eduok, 2000 Like the 1993 edition, this iteration does not assume that
students, lab technicians and scientists have mastered the prerequisite calculation skills for
quantitative problems in the chemical/ biomedical sciences. A new chapter focuses on using
spreadsheets and laboratory information management systems. Other chapters cover calculations
and techniques relevant to reagents, chemical reactions, properties of gases and solutions, pH and
buffer preparation, spectrophotometry, enzyme assays, and radioactivity. Also included are
derivations of some key equations, quick reference guides, and an index to the practical examples.
Efiok is with the National Heart, Lung, and Blood Institute, National Institutes of Health. Eduok is in
the chemistry department at Xavier U. of Louisiana. c. Book News Inc.

ph and poh worksheet: IAS '94 IEEE Industry Applications Society. Meeting, 1994

ph and poh worksheet: The Software Encyclopedia, 1986

ph and poh worksheet: Geochemistry International , 1998 Vols. for 1964-v. 2, no. 1, 1965
include selected articles translated from geochemical papers from other languages, but primarily
from Russian, German, French and Japanese.

ph and poh worksheet: The Influence of Non-sugar on the Change of PH and POH in
Sugar Solutions at Various Temperatures. Yliyanne Nesakharov Na Izmenenne PH I POH
Sakharnykh Rastvoron Pri Razlichnykh Temperatureakh V. A. Pronina,

Related to ph and poh worksheet

00 ph 000000000 - 00 000000001 o0n000pHOOOOOOOOOOCCpHO-nO<00000pHO<O00pHOD 0000CCCOOO
OpH[]

000000pHOOOOpHOOOOOO - 00 OO0OOOO0 0ODCO0OOCO00OCO0OOO00 pHODOO 0000000 pPHOODOOOOOOOOOO
LoUobobtobobtobtbbobobboba

00000CPHOOOOOOCOOOD - 00 000000000000 pPH=0 000000000000000000CCCO000 000pH 00000CCOOO0
otobtbtobtbbobtobobon

pH 0000000 - 00 000 pHODODODODODODODODORODORODOROROC0D 000 0ODOOODOOODOoO00OO000000000




00000000

[0Play home,HS2,ai[[I0000000 - 00 000000 (PH) 0201800000000I0000000000003DCGHNNNNONON 000
000020000 0HS200AIN00020200000000000000000

(000 | 000 pH 00000 OO0 pH 00000 00pH 000 pH 000000000000 pH=-1g 00O0O00COO0O00OCD pH 000
pH [000000000000000000SCEQDOOO

PHOI00000O - 00 pPHOOCOOOO000COOO000CCO00000CCO00000CO00000 DO000CO00000o00C000000 4000
0070000

000000000pHOOODO? - 00 CO0O000CCpHOCOO0? 000CO00000CCO00000CO0000000 0000 000 6
00000000 ph 000000 - 0O OpHOODODOODOOOOCOOCOOCO00OO0OCOOCO00Op HOOOOODOODOOOOO0oo0o00o00

Ho0Oo00oOOOoOOoDOOoOOoO

O000000O0OOCOO0OOOOCOOOCO000O000 - dOOOOOOCOODOOOOOOOOODOO0O00DOODO-X0-OH[O-CHOQ-COOH[I-
NO2[J-SO3H[-NH2[ORCO-[I000000000000000

00 ph 000000000 - 00 000000001 00n000pHOOOOOOOOODOOPHO-nO<00000pHO<O00pHOO DOO00000CO
OpHO

O00000eHOOOOPHOOOOOO - 00 00000000 OD00OOOCOODOEOOOOEOOO0 »HOOOD D00ODOC pPHOOOOCOOOOCOOO
00000000000000000000000000

O00000pHOOOOO0O0OO - 00 000000000000 pPH=0 O000000000COOOCO00C000C0D Oo0pH 0O0O0OOOOOO
Ho0Oo00oO0OoOdooOOnOoo

pH 0000000 - 00 000 pHOOOOODOOOOOOOCOOO00DOCOO00000ODO D00 DO000o0obO000000b0000000000
00000000

(0Play home, HS2,ai[JJ0000000 - 00 000000 (PH) 020180000000010000000CO0003DCGOOINN0000 00O
000020000 0HS200AINNO020200000000000000000

0000 | 000 »H 00000 000 pH 00000 00pH 000 pH 000000000000 pH=-1g 0000000CCO00000C pH 000
pH 000000000000CO0000SCEQOOOO

pHOIO0000O0 - 00 pHOOOOOOOOOOOOOOOOCOOCDODODOCOODODODOE00O00000 COCOoOoOo0ooooonioOnno 4000
0070000

000000000pHOOOOO? - 00  OO0000O0CpHOOOOO? DOO0000O0CO00000000000000000 0000 000 6
00000000 ph 000000 - 00 DpHOOOOOODOOCOOOODOOOOOOOODOOOODOOOOp HOOOODOOOOOOOODOOOODOOooO
HoOdoboOnbdoboonbdobooo

00000000000000000000000000000 - DO000000000000000000000000000000-X0-OHO-CHO-COOH[ -
NO2[J-SO3H[-NH2[RCO-II000000N00000000

00 ph 000000000 - 00 00000000100n000pHOOOOOOOOCCCOPHO-nO<O0000pHO<COOpHOD 0000000000
UpH[J

O00000eHOOOOPHOOOOOO - 00 00000000 0D0000OCOO0OEO0OOEOO00 »HOOOD O0000OC pPHOOOODOOOOCOOO
Ho0Oo00oOOODO0DOOODOOOO0oOG

00000OpHIOOOOOOOOO - 00 DOOOCOO0UOOOO pH=0 O00OOCOOCOODOOOCOOCOOO0OOO DOOpH DOOCOOOOOOO
0000000000000000000000

pH 0000000 - 00 000 pPHOODOOOODOOOOOOOOODOOOOOOOOOOOOOO 0O0 DOOROOOObOOOObOodOdooodOboon
00000000

J0Play home, HS2,ai( 0000000 - 00 000000 (PH) 0201800000000I00000000COOO3DCGININNOND oo
000020000 0HS200AI000020200000000000000000

0000 | 000 pH 00000 000 pH 00000 00pH 000 pH 000000000000 pH=-1g 00000000CCCCCOO0 pH OO0
pH 000000000000000000OSCEQOOOOO

pHO0000000 - 00 pHOODOODOOOOODOOOOOODOODOOOOOODOODOOOOOOOO doDootododooopiibbidoD1 4no0
0070000

00000000OeHOOOOO? - 00 0OCOO0OOCeHOOOOO? DOOOOCOODOOOOOOCOOCOOOOOOOO Do0O 0oo 6
00000000 ph 0OO00OC - 00 DpHOOOOODOOOODOO0ODOO0ODOO00DO00ODOo P HOOODOOOOoOo0oo0o0o0oo0on
00000000000000000000000

O0000000000000000000000000000 - DOo000oODOoOoOoODOoOoOEOD0E00000-X0-OHO-CHOO-COOH[I-
NO2[]-SO3H[-NH2[RCO-I000000000000000

00 ph 000000000 - 00 000000001 00n000pHOOOOOOCOOCOOPHO-nO<00000pHO<O00pHOO 0OO000DOCO




OpH[

000000 HOOOOpHOOOOOO - 00 00000000 O000000CO0000DOC00000 pHOOOD 0O0DOCO pHOOOOODOOOODOO
U0O00D0000D000ODOO00RO0000O

00000O0pHOOOOOOOOOC - OO0 000CO00DO00D pH=0 O00CO0OOCOOO0COOOCCOOODCO0 OoCpH DOOODCOOOOO
0000000000000000000000

pH 0000000 - 00 000 pPHOOOOOOOOOOO0O0OOCCCOOOO000000000 000 COCOO0000000000000000000000
00000000

O0Play home,HS2,ai[ 10000000 - 00 000000 (PH) 0201 800000000I00000000000O3DCGHO0N0N000 oo
000020000 0HS200AI000020200000000000000000

0000 | 000 pH 00000 000 pH 00000 O0pH 000 pH 000000000000 pH=-1g 0000000CCCCOOOOC pH 000
pH 0000000000000000000SCEOOOOO

pHI000000 - 00 pHOOOOODOOOOOOOOOOOOOOOODODCOOODCOOOOOOOOD DODoooOooorooninooiOno1 4000
0070000

0000000COeHOOOOO? - 00 O00OOOOCCeHOOOOO? DOO0ODOOOOOCOOCOCOOOCCODOOOO 00Ot boo 6
00000000 ph 0O000O - 00 OpHOOOOOOOODOOCOOOOOODOOCOOCO00D0ODOpHOOOCOO0O00D00C0000000000
00000000000000000000000

O0000000000000000000000000000 - DOO0O00O000O000o0000000000000000-X0-OHO-CHOJ-COOH[-
NO2[-SO3H[-NH2JRCO-[J00000000D00000D

00 ph 000000000 - 00 00000000100n000pHOOOOOOOOCCCOPHO-nO<O0000pHO<OOOpHOD 0000000000
OpH[

000000pHOOOOpHOOOOOO - 00 OO00OOO0 0ODCO0OOCO00OCO00OO00 pHODOO 0000000 pHOODOOOOODOOOO
LoUoOobUbOtbtbbbbtobobiobon

00000OpHOOODOOOOCO - 00  DO0000000O00 pH=0 00000DO000000CO000000C000 OoopH 00000000000
otobtbtobtbbobtobobon

pH 0000000 - 00 000 pHODODODODOCODORODORODORODOROROC00 000 0ODOOODOOOD0oOD00O000000000
00000000

00Play home,HS2,ai[[10000000 - 00 000000 (PH) 0201800000000I0000000C00003DCGOINNN0000 000
000020000 0HS200AI000020200000000000000000

0000 | 000 »H 00000 000 pH 00000 O0pH 000 pH 000000000000 pH=-1g 000000O0OCCCCOOC H OO0
pH J000000000000000000SCENNOOO

pHJ000000 - 00 pHOOOOODCOOODOOOOOOOOOOOOOCCOOOECO0OO0O000D DODOoEODooCOoDinoobOn014000
0070000

O00000000pHOOOOO? - 00 000CO000CpHOOO0O0? 000000000000000000000000000 0000 000 6

00000000 ph 000000 - 00 OpHOO0000000000000CCC000000000000000pHOOOO00000000000000000000
U0O0000000D0000D000000:

0000000CO00OOO0OOO0ODOODODOO0 - DODOOCODOoCOooodoObDOOoooOnooO00-Xp-0Hp-CHOO-COOH-
NO2[-SO3H[-NH2[RCO-J0000000000000000O

00 ph 000000000 - 00 00000000100n000pHOOOOOOOOCCCCPHO-nO<O0000pHO<COOpHOD 0000000000
OpHO

O00000pHOOOOPHOOOOOO - 00 00000000 DOOO00O00C000000000000 »HOOOO 0O00000 pHOOOOOOOOOOOOO
0000000000000000000C0000000

O00000pHOOODOOOOOO - 00 000000000000 pH=0 0000000000000000000000000 O00pH 00000000000
U0O0000000D0000DO00000

pH 0000000 - 00 000 pHOOOOOOOOOOOOOOOOCCCOOOOOOOOOOO0O OO0 CoCOO00O0000oo0000000000000
00000000

00Play home, HS2,ai[[00000000 - 00 000000 (PH) 02018000000001000000C0000003DCGH00000000 000
000020000 OHS200AIO00020200000000000000000

0000 | 000 »H 00000 000 pH 0O0OC OOpH 000 pH 000000000000 pH=-1g 00000000OCCCCOOC oH OO0
pH 00000000000C0000COOSCENDOOO

pHOJ0O0000 - 00 pPHOODCOOOODODO0COOO0CO000CO000CO000C0000000 BOD00CO000COo0o0oO0o001 4000
0070000




0000000ROpHOODOO? - 00 000O0DO0CPHOODDO? DOOROO0DOOC0O00O0C0O0D00D0O 0ooo oo 6
00000000 ph 000000 - 0O DpHODO0OOO00COO000CO000C00000000C0000p HOOOOODOOOOC0000000000000
UobOoobttoobbooobioooba

O00000000CCO00000CO000000C000 - ORCOoO000CCO00000CO000000CO00000-X0-OHO-CHO-COOH[I-
NO2[]-SO3H[-NH2[RCO-I000000000000000

Related Articles

e pobre ana chapter 3 english
¢ ncle study quide

e maya angelou poems for mothers

Back to Home


https://oexd.emailarray.com/mt-one-010/pobre-ana-chapter-3-english.pdf
https://oexd.emailarray.com/mt-one-010/ncle-study-guide.pdf
https://oexd.emailarray.com/mt-one-010/maya-angelou-poems-for-mothers.pdf
https://oexd.emailarray.com

