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Welcome to English for Chemistry 2

Weekly syllabus and (3) textbooks
Assessment modes: ONLY FINAL EXAM
Structure of the exam paper

Project (only optional); requirements

Your evaluation and comments

Feedback from exam paper on E-class




Weekly syllabus

Week 1 Induction week; Acids and Bases;
Redox reactions

Week 2 How to write a Lab report; Scientific
Presentations

Week 3 Separation Techniques; Thin Layer
Chromatography

Week 4 Electrochemistry, electrodeposition,
batteries

Week 5 Water Treatment Methods; Water as
a solvent in organic chemistry

Week 6 Polymers

Week 7 Experimental language; do’s and dont’s ;
academic style and conventions

Week 8 Separation Techniques
Week 9 Enzymes and big biomolecules

Week 10 Introduction to Organic Chemistry;
nomenclature and properties of functional groups

Week 11 DNA Replication Processes & Steps;
Transcription & Translation; Mock test

Week 12 Presentations of Projects and peer-
feedback
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Assessment modes

In English 1, there were many OPTIONS: In English 2, there are three options:
1. Final exams 100% * Final Exam (100%)
2. Final exams (80% ) & Presentation (20% * Final Exam (80%) and Project (20%)

3. Classwork [Note-taking] (20%) “ Final Exam (80%) and Lab report (20%)



Mode & Structure of exam paper

* The test will be on Moodle (online)

* There are may multiple choice and many
open-ended questions.

* It contains a closed book and an open book
part.

* Online EXAM: Duration of Closed book

part 90 min and duration of open book
exam 60 min (Note-taking and writing

part)

Components of Closed book part (90 min):

* Technical vocabulary (Check out the glossary at the

end of your textbooks)

* Academic vocabulary

* Academic style and Scientific Conventions

* Grammar

* Reading comprehension of short paragraphs

* Evaluation of Powerpoint slides and Presentation

narratives

* Focus of open book exam [60 min]

* Note-taking and writing part (summary, essay, report)



Project (only optional): description and requirements

You will be working in groups of 3 or 4

You can choose your own team (You can change team
any time)

You will be having 6-8 online meetings with your team

Meetings will be recorded and saved by ONE of you for
reference only (use of Zoom is recommended)

You can only speak English during the meetings

You will be trained and complete all tasks together as a
group

You will be evaluating the work of others and

You will be creating your own Youtube video sharing
your expertise. In this video, you can use any of the

materials created or presented during team meetings.




Project (only optional): description and requirements

What is the project about?

a. Read two Scientific articles and create
b. Two Infographics &

c. Two Graphical Abstracts

You follow the steps and guidelines and learn how to
make them

You identify the criteria for effective /appropriate ones
(for research purposes)

You evaluate others” work and present your work
justifying your choices

You keep a journal (a think-aloud report) sharing what R
composition/ design/ other skills are required and what /" §
challenges you are facing during every stage.




Welcome to English for Chemistry 2

VISUALIZATION OF RESEARCH ARTICLES INTO
INFOGRAPHICS

STEP-BY-STEP ACTIVITIES

TASK 1: GET TO KNOW ABOUT THE PURPOSE INFOGRAPHICS

Watch: All you need to know about infographics
Read: Why are infographics so important today?

TASK 2: ANALYSE & COMPARE INFOGRAPHICS
Make groups of 3-4 students. Choose two infographics, analyze them and
answer the following questions:

e Who do you think is the expected audience? Why?

e What is the purpose of these infographics?

e What textual elements do you consider effective for the
composition/design of an infographic? How do these elements differ
from other sources of information in a research article?

e What visual elements do you consider effective for the
composition/design of an infographic?

Suggested Reading: Cool Infographics, Daily Infographic, YLMSportScience Infographics, Infographics -

VISUALIZATION OF RESEARCH ARTICLES INTO
GRAPHICAL ABSTRACTS

STEP-BY-STEP ACTIVITIES

TASK 1: GET TO KNOW ABOUT THE PURPOSE GRAPHICAL ABSTRACTS

Watch: How to make effective Graphical Abstracts
Read: Visual Abstracts: Redesighing the Landscape of
Research Dissemination

TASK 2: ANALYSE & COMPARE GRAPHICAL ABSTRACTS

Make groups of 3-4 students. Choose two Graphical Abstracts, analyze them and
answer the following questions:

e Who do you think is the expected audience? Why?

e What is the purpose of these Graphical Abstracts?

e What textual elements do you consider effective for the
composition/design of a Graphical Abstract? How do these elements
differ from other sources of information in a research article?

e What visual elements do you consider effective for the

composition/design of a Graphical Abstract?

Further reading & resources: Visual Abstracts: Redesigning the Landscape of Research Dissemination,
Promoting your research using infographics and visual abstracts, Professor Andrew lbrahim's visual abstract
primer, CDC information on visual abstracts, Free visual/graphical abstract template, A very quick video demo
on laying out a visual abstract in PowerPoint, How to make a visual abstract (YouTube lecture by Professor
Andrew Ibrahim)
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The Rise of Infographics



The Rise of Infographics

Infographics are visual communications that use icons, illustrations, and limited text.
They have a fascinating history and have risen in popularity as a way to visualize
“big data”, for example,l!! data related to worldwide effects of climate change or
global pandemic data. Infographics present these complex systems in a way that
makes it easy to see how things relate to one another. By providing a view of the
big picture, infographics can give non-experts instant insight that can lead to real
change (Figure 17.1).
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Figure 17.1. An early example of an infographic, created by the nurse Florence Nightingale, which
shows causes of mortality during the Crimean War (Wellcome Library, London). Unlike a large
table of numbers, this graphic clearly shows how many deaths were due to poor hygiene; this led
to quick efforts from the government to improve sanitation conditions.

Creating an Infographic

Infographics are designed to show “big data” in the most minimalistic way, and so
the audience, scope, and purpose of the infographic must be well defined in the
planning stage.

Purpose

In science, infographics are used to inform, explain, entertain, or to spur action. In
the example above, Florence Nightingale had a clear purpose for making her
infographic: to get the attention of the government so they would take action to
improve sanitary conditions. When creating your own infographic, make sure you
have a clear message you are trying to convey to the reader. Knowing the purpose
of the infographic will help you know which data and information are essential, and
what can be left out.

Audience

Closely linked to the purpose of your infographic is it's intended audience. Who are
you trying to convey your message to? Review the chapter “Knowing your
audience” and think about how the age, education, location, and other
demographics may influence how you design your infographic.

Scope

The best infographics have some sort of narrative or story that the viewer/reader
can follow, one that aligns with the key message and purpose of the visualization.
Once you have your audience and purpose, it's easy to define the scope of your
infographic and build a narrative. Write a script or storyboard for this narrative.
Start with a hook, like an intriguing question, which will draw in the reader to the
details.



A F L AT 0 x I N A Fungal Toxin Infecting the Food Chain

Persistent high levels of aflatoxins—naturally occurring carcinogenic
byproducts of common fungi on grains and other crops—pose significant
health risks to animals and humans in many tropical developing countries.

Chronic exposure to aflatoxins leads to liver cancer and is estimated to cause
as many as 26,000 deaths annually in sub-Saharan Africa. This infographic
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“ILRI aflatoxin infographic” by International Livestock Research Institute is licensed under CC BY-

NC-SA 2.0

e

Group work (7 min)

Work in groups of three
and identify the
purpose, audience and
scope of this infographic



Purpose: Inform and explain
Audience: General but informed public, possible research donors
Scope: Impacts of the fungus on human systems and health in Africa

A F L AT 0 x I N A Fungal Toxin Infecting the Food Chain

Persistent high levels of aflatoxins—naturally occurring carcinogenic
byproducts of common fungi on grains and other crops—pose significant
health risks to animals and humans in many tropical developing countries.

Chronic exposure to aflatoxins leads to liver cancer and is estimated to cause
as many as 26,000 deaths annually in sub-Saharan Africa. This infographic
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Infographics

THE CHEMISTRY OF LAUNDRY PODS

WY LAUNDRY PODST [ WY SMOULBAFT YOU EAT TtM? |
(3
..

WHAT’'S CHEMISTRY EVER DONE FOR US?

Byog ; {\ g e 000
- LJ ‘ - B -

n

=B O

A GUIDE TO THE TWENTY COMMON AMINO ACIDS

-0 -0 0 “n® w0 -0

THE CHEMISTRY OF TULIPS AND TULIP FINGERS

RECYCLING RATES OF SMARTPHONE METALS
S(R(l.‘dl) i i .()(Ll(YRONHZS
0o 00
(4] : : 000
00 000
000 00
200 000
() - 00
3THRVO - 0 (33
(¢ ° 00
() 0e®

POLYATOMIC IONS: NAMES, FORMULAE & CHARGES

o o o
% 0% ) (9%° 0%e) (o ® (< IN)
o0 o ° o -
%o 0% | o' ° 0 | (0%, (070
o o o o

0% o) (90 lop) o (@° Lo

TWELVE WOMEN IN CHEMISTRY

vy N J'l"N
o | -
() e
A v
&b v,
A S0 DMON IRL P IRUIY FILI WU
o ROMANC OF W8
ML LN MACIUE LNE BANTON POLLY AANELD
L M MLE W
»

PERIODIC TABLE: ELEMENT NAME ORIGINS

[ B %)
s @ IEE. uruu“;
2 ) i ) () X % () (1
QeRRnTRTARRRAAaqe
1 - el e e e e
7 3 A 2 2 3

AL TR Y 3V
BEEEEEEEQL
@ Oonn - O O}

MAKING AN INDICATOR FROM RED CABBAGE

&4 f
..N— i..

000 UOOOOO D

R - —

-‘ﬁ-c:.?.-—t-

L0 O

THE CHEMISTRY OF THE WORLD CUP |

) |

N
- MALACKITE BASE
"’

3|

(D020

o o < o £l o o o ° o

w w & Y |GLASSWARE

- o o = - L L © - c

° ° ° ° T ]

o o ° o ° °

o o ° ° ° °

° ° ° ° ° ®

o ° L I——." o O |
0]

A HISTORY OF THE ATOM: THEORIES AND MODELS

D S0 D JED DD

THE SCIENCE OF THUNDERSTORMS
TR

lHt SIRULIUR&S OF NEUROIRANSMITTERS

fx v‘x
"".Y\ - s A

0000 0000

"o' ‘ N e e
QOO0 )OO O0O6 006000
@~ T e O®

ORGANIC FUNCTIONAL GROUP INTERCONVERSIONS

REACTIONS LY

COMPOUND
INTEREST

www.compoundchem.com



Good & bad example of graphical abstract in Chemistry Paper (Chem, Cell, Nature)
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Your evaluation and comments (2022

Thank you for all the positive feedback! I really
appreciate the time you took to write all these
encouraging comments!

Pedagogical methods (Pairs, groups, online, etc)
Politeness, Dialogue & Feedback (Not correction)
Development of Listening skills

Pace & content (Level too difficult, too fast)
Focus on Writing (Speaking and Grammar)

Glossar

AntavTnon

H K. KaAALa elvat eEatpeTikry otnv dovAsld tnc . MoAD BondNnTIKA,
EMKOWWVLOKN KoL TIAPACTATLKN .

Kata@Epvel va dLleyelpel To EvOLAPEPOV YLA TO AVTLIKE(UEVO .

OIAKS TtEPLBAAAOVY

NpooLti

-AldAoyOoC METAED KABNYNTPLAC-QOLTNTWY

OuOBLKEC Epyaoiec

EAGxLOTOC OpTOC Epyaciac yla To onitt

- BonOnTIkd TO 20% boOnus

- owoTA opydavwon Ttov eclass

-EVOLAPEPOV YLO TOUC QPOLTNTEC, EVOAPPLYON VLA EPWTNOELC, KlvnToTtoinon yLa
TO NAONua , dwatripnon tTnNS eLAocoplac dldaoKaAlaC Tov pabAuaToc,
-MLAQEL OTA AYYALKA

-€(val OLVEMNG

-xpnowuomnolel dLapopeTIKEC HEBSBoLC BLdaoKaAlaC KABE popd
-aVaTITOO0EL TNV ETLKOLVWVIAKOTNTA HE EMAC

-xpnotuototel to the point oMTIKOAKOVOTLKO LALKO

-6LldAoyoc oTo NAONua

-AvApTNON CNUELWOEWY

-Aokioelc and to BLBAlo

-OTITIKOOAKOUOTLKO LALKO

-0pyavwaon otov TPormo dleEaywyng Tou HabrinaTtog

-To YEYOVOC NMWC N KaBNyRTpLo HACDCOE SLaPKWEC OTA AYYALKA Kol HE BorlOnoe
avTo va Ta Buundw

H evBdppuvon yia dtdAoyo Katd tTnv dLdpKELA TOL HOOAUATOC KAl N GUEDN
AVTATIOKPLON OTLC EPWTHOELC TWY QOLTNTWV.

H eniAvon MOAAATIAWY, HLAPOPETIKWY ACKACEWY KAl TIAPASELYUATWVY.



Office hours

Tuesday 9.00-10.00 in Amphitheatre A2 [ Chemistry Department ]
Friday 12.00-13.30 Room 202, Administration Building 2 (KOSMITIA)

Telephone 2810545102

Email katsampoxaki@uoc.gr
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What have we seen so far?

Weekly syllabus and (3) textbooks
Assessment modes: ONLY FINAL EXAM
Structure of the exam paper

Project (only optional); requirements
Your evaluation and comments

Feedback from exam paper on E-class

Mock-test (?)




Acids and Bases

Themes

Acids, bases, hydronium ion
concentration, hydroxy ions
concentration, conjugation,
dissociation, amphoteric solvent

Definitions

Grammar
Relative clauses

Chemistry nomenclature
Reading a Chemical Formula
Chemical Affixes and Prefixes

Academic writing
Reporting graphs and charts




Discussion

1 In pairs, work out the properties of acids and bases based on

their definitions (Arrhenius, Bronsted-Lowry and Lewis)
2 What are the limitations of the Arrhenius definition?

3 Which of the following substances are acids? Which are bases?

Place them in the scale below.

lye vinegar Ammonia pure water
lime juice HCI soap
More acidic Neutral More basic
Acidic solutions have Basic solutions have pH

pH values less than 7. values greater than 7.



University of Crete

Acids and Bases: definitions

An Arrhenius acid is a compound
that increases the H+ ion
concentration in aqueous solution.
An Arrhenius base is a compound
that increases the OH— ion
concentration in aqueous solution.

The Bronsted-Lowry theory
describes acid-base interactions in
terms of proton transfer between
chemical species.

In the Lewis theory of acid-base
reactions, bases donate pairs of
electrons and acids accept pairs of
electrons.



4 Read the information about the properties of acids and provide

the ones for bases. There is one example.

ACIDS BASES

are ionic compounds are ionic compounds
derived from Latin word “acere”

have a sour taste

are electrolytes; conduct an
electric current

are proton donors

their strength is proportional to
the concentration of hydronium
ions (H30+)

can neutralise a base

reacts with base to form water
and salt

have a low pH

turns litmus red



Acid-base chemistry can play an indispensable role in our lives.
One might find bases in detergents, cleaners, soaps, lye as well as
ammonia. To develop an understanding of how widespread the use
of acids is, we should consider a strong acid, such as hydrochloric
acid (HCI), which is secreted in our stomach in order to break
down the food and accelerate digestion, and at the same time it
Is commercially known as muriatic acid and it is used in industry
to clean metals that are to be plated or coated. Nitric acid has
numerous applications that range from explosives and plastics to
dyes. Edible acids such as phosphoric acid are also found in fizzy
drinks adding to the flavour. Sulphuric acid can serve as a useful
tool in car batteries since it contributes towards the storage and

production of electricity.

To help us develop a concept of the acidity and basicity of a solution,
let's consider how acids and bases react in water, which is one of
the most important amphoteric solvents. It is strongly hydrogen

bonded and highly polar, which permits the dissolution of more



chemicals than any other common liquid. It can act as either an
acid or a base. The fact that water can convert all the molecules
of an acid or base to ions in a reversible reaction, indicates that it
can dissociate to form H,O+ and OH-, respectively. When dissolved
in aqueous solutions, acids dissociate to produce hydronium ions,
whereas bases, when dissolved in water, tend to increase the

concentration of hydroxide ions.

The strength of acids and bases is determined by the degree of
dissociation. The greater the concentration of hydronium ions, the
stronger the acid. The more hydroxide ions, the stronger the base.
Strong acids such as nitric acid (HNO,), hydrochloric acid (HCI) and
sulphuric acid (H,SO,) dissociate completely and they allow little or

no reversibility of the reaction. Hence, the singe arrow:
HCl + H,O0 = H’0 +Cl -

Strong bases also ionise virtually 100%. These are NaOH (Sodium
hydroxide), LIOH (Lithium hydroxide) and KOH (Potassium hydroxide).



The majority of weak acids and weak bases dissociate slightly. Acids
and bases establish a dynamic equilibrium as conjugate pairs. It
a base acts as a hydrogen ion acceptor, it forms a conjugate acid
and vice versa. Strong bases have a weak conjugate acid and strong

acids have a weak conjugate base.

To represent the degree of acidity or basicity of a solution, we need
to use an acid-base indicator, which is a weak acid or base. This
can approximate or determine the PH scale, in other words, the
representation of the hydronium ion concentration by a number.
The values of the PH scale range form 0 to 14. The former indicates
acidic solutions and the latter alkaline ones. If the concentration of
OH- ions and H+ ions are equal then the substance is considered to
be neutral. For instance, lemon juice is acidic since it measures 2.3,
whilst in the middle of the scale, pure water measures 7 making it

neutral.



Reading comprehension

Task 3 Underline the incorrect phrases and rewrite them

correctly.

d

b

Sulphuric acid is produced in our stomach. ..
Nitric acid is an edible acid. ..o

Lye is an amphoteric solvent. .
Hydroniumionsareonlypresentinpurewater. .. ...

When dissolved in aqueous solutions, bases dissociate to produce

hydronium 10NS. .

Acids increase the concentration of hydroxide ions when

dissolved in water. ...
Weak acids and bases ionise completely. ... ...
Only a fraction of strong acids and bases dissociate.

A acid-base conjugate is a pair of strong acids and bases.

.........................................................

Strong acids are titrated in the presence of an indicator and

changecolour. .. ...



Vocabulary building  Task 4 Read the text and find the synonyms of the following

words. They are not in the order they appear in the text.

a Burning k happens

b Speed up |  numbers

¢ Used m uses

d Extent, scale n in effect

e Insmall quantities O Ionize

f Significant, essential p graduated

g Washing powder/liquid q vary or extend between
h turninto, change r find nearly exact

i covered with a surface layer s quantity/degree

] worsen



Acids and Bases

BI‘()IlSth—L()WI'y acids & bases

Paraally, compared, donates,
Lone pair, Species, amphoteric,
dissociate

From Khan Academy

A Bronsted-Lowry acid is any ............ that is capable
of donating a proton

A Breonsted-Lowry base is any species that is capable of

accepting a proton, which requiresa ...... of electrons to
bond to the H+
Waaterise = == == _which means it can act as both a

Breonsted-Lowry acid and a Brensted-Lowry base.

Strong acids andbases. .. & completely in aqueous
solution, while weak acids and bases ionize only

The conjugate base of a Bronsted-Lowry acid is the
species formed after an acid ............... a proton. The
conjugate acid of a Bronsted-Lowry base is the species
formed after a base accepts a proton.

The two species in a conjugate acid-base pair have the
same molecular formula except the acid has an extra H

............ to the conjugate base.



Acids and Bases

Bronsted-Lowry acids & bases

A Bronsted-Lowry acid is any species that is
capable of donating a proton

A Bronsted-Lowry base is any species that is
capable of accepting a proton, which requires a
lone pair of electrons to bond to the H+

Water is amphoteric, which means it can act as
both a Brensted-Lowry acid and a Brensted-Lowry
base.

Strong acids and bases dissociate completely in
aqueous solution, while weak acids and bases
ionize only partially.

The conjugate base of a Bronsted-Lowry acid is
the species formed after an acid donates a proton.
The conjugate acid of a Brensted-Lowry base is the
species formed after a base accepts a proton.

The two species in a conjugate acid-base pair have
the same molecular formula except the acid has an
extra H compared to the conjugate base.



Define redox reactions



Define redox reactions

Oxidation—-reduction reactions, commonly

known as redox reactions, CATHODE AND ANODE

are reactions that involve the transfer of
& 3
) § -

electrons from one species to another.
BlG FAT RED CAT ANOREXIC OX

The species that loses electrons is said to be
oxidized,
while the species that gains electrons is said to
be reduced.

A clever mnemonic
An anorexic ox was eaten by a red fat cat!




Consider a solution of Zn(NO;),(aq) and Cu(NO;),(aq)
with electrodes as shown...

Zn anode

o
o

s
—_—

y

NO,-

X

Na*

Zn2+

NO, T

> Zn2+

o

salt bridge containing
electrolyte
(e.g., NaNQO,)
In @ porous gel

(needed to neutralize
both solutions)

-- Zn anode dissolves into sol'n

Cu cathode

g

Cu2+_’

Cu2+

A// NO,-

-- Cu?* plates out as Cu on the cathode

WHY do the e~ go the way they do?

Pair-work
How are the visuals related?

CATHODE AND ANODE

bt o

BIG FAT RED CAT ANOREXIC OX




Redox Reactions: Crash Course Chemistry #10 - YouTube

All the magic that we know is in the transfer of electrons.
Reduction (gaining electrons) and oxidation (the loss of...

 “REDOX REACTIONS YouTube - CrashCourse - 23 Attp 2013

11:13

Listen tot Crash course on Redox reactions

Revise definitions so as to

Jot down detinitions of terms adhere to Academic Style

requirements




Redox reactions Note-taking task

Revise the definitions so as to be
appropriate for an academic

How did the speaker define

C)

these terms: i
Oxidation Oxidation
Reduction Reduction
Oxidation Numbers Oxidation Numbers
Redox Reactions Redox Reactions
Oxidation Reactions Oxidation Reactions

Balancing Oxidation Reactions Balancing Oxidation Reactions



Note-taking task: You tube video | Crash course

Redox reactions definitions

Oxidation: Oxygen is the quintessential oxidiser. It pulls electrons
off one molecule to make itself more stable.

A process that occurs when atoms or groups of atoms lose electrons,
or when a chemical species gains oxygen or loses hydrogen

Reduction: It's when a substance gains electrons, which exactly
the opposite of what reduce means.

Reduction is the loss of oxygen or the gain of Hydrogen. In
terms of electron transfer, reduction is the gain of electrons.

Oxidation Numbers : System Number assigned with the maximum
numbers of electrons sharing them

ON, also called oxidation state, the total number of electrons that
an atom either gains or loses in order to form a chemical bond with
another atom. It is the hypothetical charge of an atom if all of its
bonds to different atoms were fully ionic.

Redox Reactions

Oxidation Reactions

Balancing Oxidation Reactions



Listening 2 Redox reactions

Listen to the lecture about REDOX REACTIONS and
complete the missing information:

Oxidation reduction reactions are also called ........

reactions.

Milheaeaes s ar = s e 1s denoted.
Redox reactions usually occur between metals and non-
MEAlSH O e s 1n which the metal
ECOCS e e s and the non-metal
DECOMIES i e

When something 1s oxidized 1t means the ..... of electrons, or
you can also think of it as the ........ of a positive charge (+).

Reduction is the ..... of electrons or the ......... of a negative
charge (-). In the example mentioned, oxygen gained ........
electrons, a negative ............ and ttwas. oo

Reduction

(Oxidation




Listening 2 Redox reactions (teacher narration)

Listen to the lecture about REDOX REACTIONS and
complete the missing information:

Oxidation reduction reactions are also called redox
reactions.

With e-, the transfer of electrons is denoted.

Redox reactions usually occur between metals and non-metals
to form an ionic compound in which the metal becomes a
positively charged ion or a cation and the non-metal
becomes a negatively charged ion or an anion.

Coupled oxidation and reduction means that you cannot have
one without the other.

When something 1s oxidized it means the loss of electrons, or

you can also think of 1t as the gaining of a positive charge (+).

Reduction 1s the gain of electrons or the gaining of a negative
charge (-).

In the example mentioned, oxygen gained two electrons, a
negative charge and it was reduced.

Reduction

Oxidation




